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Bu calismada, tarafimdan sentezi yapilan bazi 4,4"-Oxybis(N-benzilideanilin)
bilesiklerin termodinamik ve termokinetik o6zellikleri MOPAC2009 paket
programinda AM1, PM3 ve PM6 semi-empirik yontemleri ile teorik olarak su ve
DMF fazinda hesaplandi.

Hesaplanan olusum 1sis1 (AHy), entalpi (AH) ve entropi (AS) degerleri
verileri kullanilarak, Gibbs serbest enerji degisim degerleri (AGy ve AG) ve bu
degerler kullanilarak kinetik asitlik sabitleri (pKax)) ve termodinamik asitlik
sabitleri (pK,y) teorik olarak hesaplandi. Ayrica molekiillere ait niikleofilik
ozellikleri () ve proton afiniteleri (PA) degerleri hesaplandi.

Yapilan hesaplamalar sonucu sentezlenen Schiff bazlarinin {iriin ve
reaksiyon kararliliklari incelendi ve bu molekiillerin termodinamik ¢alismalarinin

daha kararli oldugu gorildii.

Anahtar Kelimeler: Schiff bazi, 4,4'-Oxybis (N-benzilideanilin), semi-empirik,
asitlik sabiti, pK,.
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Anadolu University
Graduate School of Science

Chemistry Program

Supervisor : Assist.Prof. Dr. Halii BERBER
2012, 192 pages

In this study, thermodynamic properties of some 4,4"-oxybis(N-
Benzylydeaniline) derivaties, synthesized by us, were calculated theoretically
using AM1, PM3 and PM6 semi-empirical methods.

Gibbs free energy change (AGy, AG), the kinetic acidity constants, (pKa)),
and thermodynamic acidity constants, (pKa)) were calculated in aqueous and
DMF phase by using their heat of formation (AHy), enthalpy (AH) and the entropy
change (AS) values. Nucleophilic properties (1) and proton affinities (PA) were
calculated using by (HOMO) and LUMO values of similied molecules.

The result of calculations made to the product and the reaction of the
resolve and synthesized Schiff sequence this is the more stable thermodynamic

studies of molecules.

Keywords: Schiff base, 4,4"-Oxybis (N-Benzlydeaniline), semi-empirical, aciditiy

constant, pK,.
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1. GIRiS

[lk organik imin, Laurent ve Gerhard tarafindan anilin ve benzaldehitin
kondenzasyonu ile sentezlenmistir (Laurent ve Gerhard 1850). Schiff bazlar
olarak da bilinen bu tiir bilesiklerle ilgili bir¢ok aragtirma yapilmistir (Schiff 1864;
Haas 1997). Schiff bazlar1 koordinasyon kimyasi alanina ilk kez 1932 yilinda
girmistir (Pfeiffer 1932).

Schiff bazlar1 azometin grubunu (RHC=N-) igeren bilesiklerdir ve genellikle
birincil aminin aktif bir karbonil bilesigi ile kondenzasyonu sonucu olusurlar
(Vaghasiya ve ark. 2004; Sonmez ve ark. 2003).

Bu tiir bilesikler farkli alanlarda genis uygulamalar1 olan ve koordinasyon
kimyasinda o6nemli smif ligandlanidir. Schiff bazi komplekslerinin birgok
uygulama alanlar1 bulunmaktadir. Ornegin, Rutenyumlu komplekslerinin, oksijen
atomlar1 yardimiyla alkollerin oksidasyonunu katalizledigi (Thronback and
Wilkinson 1978), heterosiklik monomerlerin polimerizasyonunda (Munoz-
Hernandez, et al., 2002), koordinasyon kimyasinda salen- ve benzilidin- tipi
ligandlar, gecis ve temel grup metaller ile kompleks olusturmada yaygin olarak
kullanilan ligandlar1 olusturdugu bilinmektedir (Dubay 1993; Mohand 1995;
Camphell 2001). Ayrica Schiff bazlar triptofan, transaminaz, transketolaz gibi
birgok enzimde de gozlenmistir (Wojciechowski, et al., 2003).

Schiff bazlarinin baz1 toksin metallerle kompleks olusturmalari,
elektrokimyasal elektron transferi (Rahaman ve ark. 2005) ve fotokromik
ozellikleri (Kunkely ve Vogler 2001) bulunmasi nedeniyle pek cok alanda
calismalar1 yapilmaktadir.

Aromatik halkada bir veya daha fazla halojen atomlar1 olan salisilaldehit
tirevlerinin ~ Schiff bazlari, antifungal ve  antibakteriyel aktiflikler
gostermektedirler (Shi ve ark., 2006).

Schiff bazlar1 iletken polimerler ve optik maddeleri elde etmede
kullanilabilmektedir. Boylece, bu tiir bilesikler ile yeni optik ve iletken maddeler
sentezlenebilmektedir (Palys 1997; Aly 2004).

Schiff bazlarinin La(IIl) ve Eu(Ill) kompleksleri antitiimor etkisi nedeniyle

kanser arastirmalarinda kullanilmaktadir ( Yang ve ark., 2000).
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Schiff bazlart ile olusan Cu (II) ve Zn (II) metal kompleksleri 6zellikle
mononiikleer ve diniikleer komplekslerinin bdceklerde SOD (Superoxide
Dismutase) enziminin aktif alaninda kullamildig1 bilinmektedir (Vanco ve
ark.2004; Li ve ark. 2006).

Son yillarda, sivi kristal teknolojisinde de kullanim alanlarinin
yayginlagmasi, bu konuda yapilan calismalarin artmasina sebep olmustur.
Sentezlenen Schiff bazlarinin yapr aydinlatmasi ile ilgili ¢alismalar 1940°h
yillarda baslamis, 1970’11 yillarda da asitlik sabitlerinin belirlenmesine yonelik
caligsmalar baglamistir. 1971 yilinda anilin, o-, m- ve p- toluidinlerin salisilaldehid
ile olusturduklar1 Schiff bazlarinin dissosiyasyon sabitleri potansiyometrik olarak
tayin edilmistir (Shori ve ark., 1971).

1979°da yapilan bir calismada 2-aminopiridin, anilin, antranilik asit, o-
aminofenol ve m-aminofenol’ un salisilaldehit ile olusturduklart Schiff bazlarinin
asitlik sabitleri % 50 (v/v) alkol-su ortaminda ve 30 °C’ de olgiilmiistiir. S6z
konusu Schiff bazlarinin olusum egrilerinden yararlanilarak imin protonunun ve
fenolik protonun basamakli olarak dissosiye olduklari bulunmustur (Bera, C.R.,
1979).

Bilgisayar kullanilarak yapilan hesaplamalar, arastirmacilara, teorik veya
deneysel yontemler kullanilarak ¢6ziimii miimkiin olmayan ¢alismalar1 yapmalari
icin inanilmaz olanaklar saglar. Bu hesaplama yontemleri, yeni maddelerin sentez
Oncesi tasariminda veya calisilmasi zor olan (toksisitesinden, maliyetin yiiksek
olmasindan veya kisa Omiirlii olmasindan dolay1) kimyasal bilesiklerle yapilan
calismalarda kullanilabilir. Bilgisayarli hesaplama modelleri, bilgisayarlardaki ve
sayisal hesaplama teorilerindeki siirekli gelismelerle paralel olarak madde
bilimlerinde 6nem kazanmistir. Kesin sonuglar, olduk¢a biiyiikk ve kompleks
sistemler i¢in bile makul zaman i¢inde elde edilebilir (Sillanpaa, et al., 2008).

6,Metil-1,2,3,4-Tetrahidroquinolin molekiiliiniin karakterizesi i¢in, bag
uzunluklarin1 ve agilarini iceren temel haldeki optimize molekiiler yapisi, 6-311G
(d,p) temel setli yogunluk fonksiyon metodu (B3LYP), ab initio Hartree—Fock
(HF) ve yar1 ampirik AM1, PM3, PM6 ve RM1 yontemleri ile incelenmistir
( Zalaoglu ve ark., 2010).
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2-amino pridin ile 2-nitro benzaldehit ve furan 2-karbaldehit schiff
bazlariyla teorik ¢alismalar yapilmis ve kuantum kimyasal semi-empirik
hesaplamalari, daha aktif ligand yapimi i¢in daha basarili bir model olarak
kullanildig: goriilmiistiir (Arora ve ark., 2010).

Bis(o-aminofenol) eter ile 5-klor ve 5-brom salisilaldehitin kondenzasyonu
ile yeni schiff bazlar1 hazirlanarak bunlarin elementel analizleri yapilmis ve PM6
metoduyla teorik hesaplamalari lizerinde ¢alisilmistir (Berber ve ark. 2011).

B-siklodextrin ile 3-amino-5-nitrobenzisotiazol kompleksleriyle teorik
caligmalar yapilmis ve semi empirik yontemden AMI1 ve PM3 metodlari
kullanilmistir (Leila ve ark. 2011).

8-hidroksiquinolin-5- karbaldehit schiff bazi iizerinde floresans bir sensor
sentezlenerek bu sensoriin zayif asit ¢ozeltisi ortaminda AI’" ve diger metal
iyonlarina karst yiiksek oranda segicilik sergiledigi belirtilmistir (Yang ve ark.,
2011).

4-nitrobenzilidin-2-hidroksianilin ve 4-nitrobenzilidin-2-hidroksi-3-
naptilamin asimetrik schiff bazlar1 yeni iki basamakli bir metodla sentezlenerek
elementel analizleri yapilmistir (Glirkan ve Giingdr, 2010).

6-[(5-brompridin-2-yl)iminmetil|fenol schiff bazi bilesikleri sentezlenerek

elementel analizleri ve teorik hesaplamalari yapilmistir (Khalaji ve ark., 2009).
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2. SCHIFF BAZLARI

2.1. Schiff Bazlarinin Ozellikleri

Aldehit ve ketonlarin uygun reaksiyon sartlarinda primer aminlerle
kondensasyonu sonucu meydana gelen ve yapilarinda karbon-azot cift bagi
bulunan bilesikler ‘Schiff bazlari’ dir. Genel olarak yapilarinda karbon-azot ¢ift
bagi (C=N) bulunan bilesiklere ‘Azometin ya da imin bilesikleri’ denir
(Schiff,1869). Karbonil bilesigi aldehit ise olusan bag azometin veya aldimin,
keton ise olusan baga imin veya ketimin adi verilir (Brown 1995; Beyer 1980;
Atakol 1986). Schiff bazlari ilk kez 1864 yilinda Alman kimyager H.Schiff
tarafindan sentezlenmistir (Schiff, 1869). 1930 yilinda Pfeiffer tarafindan ligand
olarak kullanilmigtir (Pfeiffer,1932).

Schiff bazlar1 genellikle, karbonil bilesikleri ile primer aminlerin
kondenzasyonu ile olusmaktadir (Sekil 2.1). Schiff bazlarimin olusumunda
reaksiyon sartlarinin etkisi kadar kullanilan aldehit miktarinin da énemli oldugu
bulunmustur. Schiff bazi olusumunda en fazla kullanilan karbonil bilesikleri,
salisilaldehit, B diketonlar, fenoller, pridoksal, o-hidroksi naftaldehit, piridin-2-
aldehit, diasetil pridin, 4-propanoil, prazolen, diformil fenol ve piiriivik asittir.
Kullanilan amin bilesikleri ise diaminler, alkil aminler, aminoasitlerdir.

Schiff baz olusumuna ait genel reaksiyon Sekil 2.1.’de verilmistir.

R! R!
R—NH, + c=0 =—= c=N—r + HO

/
R' R'

(R : Alkil, Aril veya H)

Sekil 2.1. Schiff baz olusumuna ait genel reaksiyon

R’ ve R grubu bir aromatik ya da alifatik grup olabilir. Etkin konjuge
sisteme sahip olan aromatik aldehitlerden olusan Schiff bazlar1 daha kararli ve
hidrolize kars1 direngli iken, alifatik aldehitlerden olusan Schiff bazlar1 hizli bir
sekilde polimerlesebilir ve kararsizdir (Bukhari, 2002).
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Sekil 2.1.’deki reaksiyon iki yonliidiir ve denge genel olarak hissedilir bir
hizla gerceklesmektedir.

Reaksiyon, azot atomunda en az bir tane ortaklanmamis elektron igeren
elektronegatif atom bulunan aminlerle (6rnegin: hidrazin) yapildig: takdirde, tam
olarak tamamlanir. Bu durumda reaksiyon iirlinii kolay hidrolize ugramaz ve
yiiksek verimle izole edilebilir.

Hidrolize yatkin olmalar1 sebebiyle Schiff bazlarinin elde edilmesinde, daha
cok susuz ortamda caligilir. Reaksiyon sonucu meydana gelen su azeotrop
olusturan bir ¢6ziicii ile uzaklagtirilir (Pratt, 1961).

Aromatik aldehitler diisiik sicaklikta ve uygun ¢oziicii ortaminda aminlerle
reaksiyona girerler. Aromatik aldehitlerin aromatik aminlerle kondenzasyonunda,
para konumunda elektron ¢ekici bir substitiientin aldehitte bulunmasi halinde
reaksiyon hizinin azaldig1 anlagilmistir (Pratt, 1961).

Azometin bagindaki azot atomunun ortaklanmamis bir ¢ift elektron (bag
yapmamis ya da ortaklasmamis elektron ¢ifti) tasimasi, bu grubun elektron verici
olmasina, yani bazik karakterde olmasina neden olur. Bdylece Lewis bazi
durumundaki azometin grubu ortaklanmamis elektronunu metale vererek
koordinasyon bilesikleri olusturur (Demirhan, 1997). Bu tiir bilesiklerde bulunan
bazik merkezden dolay1 katalizor destek madde olarak kullanimini saglayan
Bronsted ya da Lewis asitlere kolayca baglanabilmektedirler (Iwan ve ark., 2007).

Aldehitler primer aminlerle kolayca schiff baz1 verdikleri halde, ketonlardan
schiff bazi elde edilmesi oldukca zordur. Ketonlardan schiff bazi elde edebilmek
i¢in reaksiyon sirasinda aciga ¢ikan su ile azeotrop olusturan bir ¢oziicii segilmesi,
katalizor se¢imi, uygun pH aralig1 ve uygun reaksiyon sicaklifinin se¢imi gibi ¢cok
sayida faktoriin dikkate almmasi gerekir. Ozellikle aromatik ketonlardan schiff
baz1 elde edebilmek igin yiiksek sicaklik, uzun reaksiyon siiresi ve katalizor

gereklidir (Bilmann, 1958, Patai, 1970).
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2.2. Schiff Bazlarimin Olusum Mekanizmasi

Aldehitler ve ketonlar primer aminler ile (RNH,) tepkime vererek iminler
(RCH=NR veya R,C=NR) diye adlandirilan karbon-azot ikili bagina sahip bazik
bilesikleri olustururlar (Sekil 2.2) (Wade 1999).

Schiff bazlarinin olusum mekanizmalari aldol reaksiyonlarina ¢ok benzer.
Imin olusumu, kii¢iik molekiil veya suyun ayrilmas: ile iki veya daha fazla
organik bilesikleri birlestiren kondenzasyon reaksiyonlarina drnektir (Wade 1999).
Yapida bulunan R gruplar ne kadar ¢ok elektron ¢ekici ve rezonans 6zelligi
gosterirse imin bilesigi de o kadar kararl olur.

Schiff bazi olusumuna ait genel reaksiyon Sekil 2.2°de verilmistir.

ﬁ : OH
R — NH, + C = |—C — N —p| =— R —N =¢ + HO
)
Primer amin Aldehit, Karbinolamin Schiff bazy

keton

Sekil 2.2. Schiff bazi olusumuna ait genel reaksiyon

Imin olusumu, pH’a bagimli bir reaksiyondur; ¢ok diisiik ve cok yiiksek
pH’da reaksiyon yavas ger¢eklesmektedir. Sekil 2.3’de gosterildigi gibi, onerilen
mekanizma bir karbinolamin ara {iriinii varhiginda gerceklesmektedir. Imin
olusmasinin mekanizmas: iki basamakli bir islemdir. ilk basamakta, niikleofilik
amin kismi elektronca yoksun karbonil karbonuna katilir, oksijen azot iizerindeki
protonu koparir ve karbinolamin ara {riinii olusur. Mekanizmanin ikinci
basamaginda, karbinolamindeki, -OH grubu asit tarafindan protonlanarak, zayif
bir ayrilan grubu (-OH grubu) iyi bir ayrilan gruba (-OH, grubu) ¢evirir. Suyun
ayrilmasi ile azotta pozitif yiik ve okteti tamamlanmis kararli rezonans yapida
imin olugmaktadir (Wade 1999).

Imin olusum mekanizmas1 Sekil 2.3’de verilmistir.
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1.Basamak:
H
B
H—O——H
A\
S) H
o vees U
02 0
(H | hizli | |
R—C——R' + RI—N——H —_— R_|C_RI —_— R_T_RI
RH_N_H RH_I.\I._H
H H,0

2.Basamak:
:(°|)'H
R—(|:—R1
RH_I.\I._H

Sekil 2.3. imin olusum mekanizmas1

Birinci basamak, genellikle asidik ¢ozeltilerde hiz belirleyen basamaktir.
fkinci basamak bazik ve nétral ¢ozeltilerde meydana gelir. Bu nedenle imin eldesi
ortam pH’ sina bagiml bir reaksiyondur. Cozelti ¢ok asidik olursa, amin derigimi
ithmal edilecek kadar azalir. Boyle oldugunda, normalde hizli olan katilma
basamagi yavaslar ve tepkime dizisinde hiz belirleyen basamak haline gelir
(Fesseden, 1990).

Reaksiyonda hidronyum iyonu derisimi ¢ok yiiksek ise reaksiyon daha yavas
ilerler, ¢iinkii amin 6nemli oranda protonlanir ve bu da ilk basamakta gerekli
niikleofil derisimini azaltacak bir etkendir. Asitligin yiiksek olmasi, ikinci
basamagin daha hizli fakat birinci basamagin daha yavas ylirimesine neden olur.
Buna karsilik asitligin azalmasiyla birinci basamak daha hizli, ikinci basamak
daha yavas yiiriir, ¢linkii hidronyum iyonu derisimi azalmas1 ile protonlanmis
aminoalkol derisimi azalmaktadir (Solomon 2002).

Iminlerin sentezi i¢in kullanilan baz1 metotlar birka¢ avantaja sahiptir. Sulu
cozeltide en 1yi sartlar altinda dengenin yonii genellikle amin ve karbonil yoniine

kayabilmektedir.
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Bu nedenle, iminler baz1 uygun susuz ¢oziiciilerde ya da sivi aldehit ve
aminlerin direkt reaksiyonu ile hazirlanmaktadir. Bu yontemle sulu ¢ozeltide
gerceklesen reaksiyonlarda olusan suyu uzaklastirmak icin aletlere ya da herhangi
bir kurutucu maddenin kullanimina gerek kalmamaktadir (Pesek ve Frost, 1974).

Imin olusumu, birgok biyokimyasal reaksiyonda da meydana gelmektedir,
clinkii enzimler genellikle bir aldehit veya keton ile olan reaksiyonlarinda —NH,
gruplarini kullanirlar. Bir imin baginin olusumu, biyokimyasal bir reaksiyon olan
gorme siireci sirasinda ara tirlin olarak olustugundan dolayr 6nemlidir (Solomon,

2002).

2.3. Schiff Bazlarinin Kullanim Alanlari ve Onemi

Bu tarihe kadar ligand olarak sadece (CN_, NHj3;, C,04 z ) gibi kiigiik

molekiiller kullaniliyordu. Biiyiik molekiillerin de ligand olarak kullanilmaya
baslanmasi ile, pek c¢ok Schiff bazinin metal kompleksleri hazirlanmistir.
Gilinltimiizde ise, Schiff bazlarinin koordinasyon bilesikleri kimyacilar tarafindan
cok calisilan bir konu haline gelmistir. Yiiklii veya yiiksiiz gruplarin meydana
getirdigi ligandlar merkez atomuna dondr atomlarla baglanarak koordinasyon
bilesiklerini meydana getirirler, ve Schiff bazi ligandlari, yapilarinda bulunan
dondr atomlarin sayisina bagli olarak etkin bir selat grubu olustururlar. Bu
ozellikler kompleks bilesikleri vermelerini kolaylastirmaktadir. Bunun yaninda,
Schiff bazlar1 hazirlanirken, ligand olarak azometin bagmna komsu, orto
pozisyonunda —OH, -SH, -NH, gibi gruplarin bulunmasina dikkat edilir. Bu
gruplar katyonla birlikte altili halkalar olusturduklar i¢in dayanikli kompleksler
meydana getirirler (Patai, 1970).

Piridin halkas1 igeren Schiff bazlar1 biyolojik sistemlerdeki Onemli
rollerinden dolay1 ¢ok ilgi goren bilesiklerdir (Kalen, R.G., et. al., 1985). Ayrica
bu bilesikler metaller i¢in analitiksel reaktif ve ates diisiirlicii olarak kullanilir
(Geary, W.J.,, et. al., 1962; Parashar, R.K., et. al., 1988).

Fareler iizerinde yapilan in vivo arastirmalar ise Schiff bazlarinin Ascites
Carcinoma Viriisiine karsi antikanser aktivitesinin oldukca yiiksek oldugunu

gostermistir (Patel et al. 1989).
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Schiff bazlar1 biyolojik olaylarda 6nemli rol oynayan gruplar igeren
bilesiklerdir. Ornegin rodopsin, halorodopsin de bir Schiff bazi olusturan lizinin
NH, grubuyla peptit bagi olusturur. Bu yiizden Schiff bazlar triptofan sentaz,
transaminaz ve transketolaz gibi ¢esitli enzimlerde gozlenirler (Streyer, L., 1995;
Rajakantoania, V., et. al., 2000).

Bu bilesiklerin metal kompleksleri renkli maddeler olduklarindan, boya
endiistrisinde 0Ozellikle tekstil boyaciliginda pigment boyar maddesi olarak
kullanilmaktadir (Serin vd. 1988).

Boyar madde ve polimer teknolojisinde, ila¢ sanayinde, tipta, tarim alaninda,
roket yakit1 hazirlanmasinda, biyolojik olaylarin agiklanmasinda ve daha bir ¢ok
alanda bu bilesiklerden biiyiik oOl¢iide yararlanilmakta ve yeni sentezlerin
yapilmasi yoniindeki ¢alismalar yogun bir sekilde devam etmektedir (Zeishen
1987, Digrak 1997 ).

Schiff bazlar1 yapilarindaki donoér atom sayisina bagli olarak multidentat
ligand olarak davranig gosterebilirler. Eger azometin bagina orto konumunda OH
veya SH gruplar1 varsa metallerle 6 iiyeli halka olustururlar (Huili, C. and Chang,
T.C., 1991).

Schiff baz1 gecis metal kompleksleri ucuz, kolayca sentezlenmesi, kimyasal
ve termal kararliliklarindan dolayr organik maddeler icin ilging oksidasyon
katalizor ailesidir. Bu tiir bilesikler sentetik ve ticari olarak basit organik
maddeleri fonksiyonlu tiirevlerine doniistiirmek icin katalizor olarak kullanilmistir
(Yamada ve ark. 1990; Grasselli 1999; Sheldon ve ark. 1998). Ayrica yaygin
olarak polimerizasyon inhibitorleri, antioksidantlar, fotograf kimyasallar1 olarak,
ilaglar, tatlandiric1 ayiraglar ve pestisitler de kullanilir (Abbo ve ark. 2005).

Schiff bazlar1 biyolojik aktivitelerinden dolay1 birgok kimyasal olayda 6nemli rol
oynamaktadir (Walsh ve ark. 1987).

Biyolojik aktivitelerinden bagka, fotokromik 6zelligi, goriintii sistemleri ve
optikal bilgisayarlarda radyasyon yogunlugunun 6l¢iilmesi ve kontrolii (Elmali ve
ark. 2000), elektronik, optoelektronik ve fotonikler (Iwan ve ark., 2007) gibi
cesitli alanlarda uygulanmasi bu maddelere duyulan ilgiyi her gecen giin

arttirmaktadir.
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Koordinasyon kimyasi ve diger madde bilimleri tarafindan Schiff bazi
bilesikleri farkli birgok 6zellikleri ile dikkat ¢ekmektedir (Ziessel, 2001). UV-vis
spektrumuna bagli ¢oziiciilere sahip olan Schiff bazlari uygun NLO (optik¢e aktif)
maddeler olabilirler (Alemi, 2000).

Koordinasyon kimyasinda cogunlukla ligant olarak kullanilan Schiff
bazlarinin O ve N atomlar1 arasindaki intramolekiiler hidrojen baglari, metal
komplekslerinin olugsmasinda 6nemli bir role sahiptir (Eleman ve ark., 2002).

Bir¢ok sayidaki Schiff bazlari ve bunlarin kompleksleri sahip olduklari
ilging ve dnemli 6zellikleri sebebiyle incelenmistir. Bu 6zellikler arasinda oksijeni
ters yonde baglama yetenekleri, olefinlerin hidrojenlenmelerindeki katalitik
aktivitesi, hidroksilden (O) imin (N) atomlarna proton transferi ile kati halde
fotokromizm ve termokromizm 0Ozelligi gostermesi, bazi toksik metallere karsi
komplekslesme yetenekleri sayilabilir. Ayrica, Schiff bazlarindan elde edilen
komplekslerin biyolojik aktivitelere katilma yatkinliklar1 biyolojik modeling
uygulamalari agisindan umut vericidir (Khalil ve ark., 2005; Chantarasiri ve ark.,

2004; Soliman ve ark., 2004; Tas ve ark., 2004; Soliman 2001).
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3. MADDELERIN PROTON ALMA VE VERME DAVRANISLARI

3.1. Asitlik ve bazhik tanimlari

Asitler ve bazlar kimyanin en 6nemli konularindan biridir, ¢iinkii kimyasal
reaksiyonlarin ¢cogu asit baz reaksiyonudur. Asit-baz kimyasinin temel prensipleri
gozden gecirilirse kimyasal reaksiyonlar hakkinda daha detayli bilgiler elde
edilebilir. Ozellikle organik kimyada meydana gelen reaksiyonlarm biiyiik
bolimi direkt olarak asit-baz reaksiyonun bir kisminda asit-baz etkilesmesi
goriilebilir. Dolayisiyla asit-baz reaksiyonlari, kimyacilarin bir reaksiyonun
mekanizmasin1 anlayabilmesi i¢in biiyilk Onem tasir. Bir kimyager bu
reaksiyonlart inceleyerek bag kirilmalarimin ya da yeni bag olusumlarinin
mekanizmasi hakkinda fikir ytirtitebilirler.

Reaksiyon dengeye ulasirken ne kadar iriin olustugunu ya da
olusabilecegini tahmin etmede baz1 termodinamik O&zelliklerin  nasil
kullanilabilecegi hakkindaki ipuclari, asit-baz reaksiyonlarinin, molekiil yapisi ile
molekiil reaktifligi arasinda nasil bir iliski bulundugunun agiklanmasiyla elde
edilebilir. Ayrica asit-baz reaksiyonlari ¢dziiciilerin kimyasal tepkimelerde ne gibi
rollere sahip oldugunu da ortaya koyar, organik sentezler hakkinda detayli bilgiler
verir (Solomons, 1996).

Asit ve baz teorileri olarak ileri siiriilen birkag¢ teori vardir. Aslinda bunlar
teoriden daha cok asit ve bazin ne oldugunu acgiklayan tanimlardir. Bu
tanimlamalardan herhangi birinin digerine gére daha dogru veya yanlis oldugu
iddia edilemez. Asit ve bazlarla ilgili herhangi bir olay i¢in hangisi en uygun ise o

kullanilir (Olmez ve Yilmaz, 1998).

3.1.1. Arrhenius Asit-Baz Tanimi

Arrhenius, asit-baz tanimin1 1883 yilinda suyun iyonlasma dengesini temel
alarak yapmistir (Ebbing, 1993).
Suyun iyonlagmasi asagidaki sekildedir.
H,O

H" + OH
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Suyun iyonlasmast i¢in denge bagintist Ky,= [H'].[OH"] bigiminde yazilabilir.
25°C igin Ko=1.01x10"* "tiir.

Eger ortamda;

[H']> [OH] ise ¢ozelti asidik,

[H'] =[OHT] ise ¢ozelti notr,

[H'] < [OH] ise ¢ozelti baziktir.

Arrhenius tanimi, hidroksit grubu veren her maddeyi baz, sulu ¢ozeltiye
proton veren her maddeyi ise asit olarak siiflandirmistir. Bu tanima gore asit
molekiilii kesinlikle hidrojen, baz molekiilii ise hidroksit tagimakta olup HCI,
HNO3;, H,SO4, H3POj5 gibi maddeler asit; NH4OH ve NaOH gibi maddeler ise baz
ozelligi gosterir (Tunali ve Ozkar, 1999).

Arrhenius asit-baz tepkimesi su sekilde yazilabilir:

Asit + Baz =~~——— Tuz + Su

Bu agiklama sulu ¢ozeltiler igin gegerlidir, buna karsihk H™ ve OH
iyonlarinin mevcut olmadig1 kat1 ve gaz fazi tepkimeleri ile susuz ¢ozeltiler igin
uygun degildir. Bronsted ve Lewis tarafindan yapilan tanimlar genel kullanim i¢in

daha uygundur (Miessler and Tarr, 2002).

3.1.2. Lowry-Bronsted Asit-Baz Tanim

1923 yilinda Bronsted ve Lowry birbirinden bagimsiz olarak asitlerin H"
verebilen, bazlarin da H' alabilen maddeler oldugunu sdylemislerdir (Miessler
ve Tarr, 2002). Brensted-Lowry’nin asit baz tanimi1 yalnizca sudaki ¢ozeltiler igin
degil, proton iceren diger ¢oziiciilerdeki veya gaz fazindaki tepkimeler i¢in de
gecerlidir (Tunali ve Ozkar, 1999). Bu tamim ayrica, farklar1 sadece bir proton
fazlalig1 veya eksikligi olan eslenik (konjuge) asitler ve bazlar kavramini da
gelistirmistir.

HA + B —— HB" + A

Asit 1 Baz2 Asit2  Bazl

Bu denge tepkimesinde HA asidi, B ise baz1 gostermektedir. Geri tepkime

diisiiniildiigiinde HB’nin bir asit, A nin bir baz oldugu kolaylikla gériiliir.
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Tepkimede HA ile A" arasindaki fark yalnizca protonlanmis olma veya
olmamadir. Ayn1 maddenin protonlanmis haline asit, protonlanmamis haline de
baz denir. Boylece olusan HA ve A" ciftine konjuge asit-baz ¢ifti denir. Benzer
sekilde B ve HB" da konjuge asit-baz ¢iftidir (Tunali ve Ozkar, 1999).

Yukaridaki 6rneklerde de oldugu gibi asitler ve bazlar pozitif, negatif yiiklii
veya notr olabilirler. Bir molekiil ya da iyon, herhangi bir reaksiyonda asit ya da

baz olarak yer alabilir (Solomons, 1996).
3.1.3. Lewis Asit-Baz Tanimi

1923'de Lewis, ¢oziiclideki protona, iyonlara ve ¢oziicii reaksiyonlarina
bagli olmayan bir asit-baz tanimi Onerdi. Bu tanima gore; elektron c¢ifti alan
maddeler asit, elektron ¢ifti veren maddeler bazdir. Lewis tanimi, basitligi ve
ozellikle organik reaksiyonlara uygulanabilirligi agisindan, asit-baz tanimlarinin
en geneli ve yaygin olarak kullanilanidir. Bu tanimda proton bir Lewis asidi ve
amonyak da bir Lewis bazidir; ¢iinkii ortaklasa kullanmak iizere, NH;3 elektron
cifti saglayicidir, H™ da elektron ¢ifti alicidur:

+

H" + NH; —— |[H + :NH3]

_/

Benzer sekilde HCI bir Lewis asitidir; ¢iinkii su gibi bir bazdan bir elektron

N\

HzO + HCl — [ Hzo: HCI j| —_— H30+ + CI-

cifti alir ve iyonlasir.

(Olmez ve Yilmaz, 1998).
Lewis' in baz kavrami, Lowry-Bronsted teorisine ¢ok benzer. Ciinki
Lewis ’e gore de bir bazin proton alabilmesi i¢in elektron vermesi gerekir

(Solomons, 1996).
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3.1.4. Molekiil Orbitali Kuraminda Asit-Baz Kavram

Biitiin bu tanimlarda art1 veya eksi yiiklii taneciklerin alinip verilmesi esas

alimmistir. Art1 yiikkiin alinmasinin elektron verilmesine, art1 yiikiin verilmesinin
de elektron alinmasima kars:t geldigi diisiiniiliirse asitler elektron alan, bazlarda
elektron veren maddeler olarak tanimlanabilir.
Bu tanim1 molekiil orbitali kurami rahat bir sekilde aciklayabilmektedir. Bir
maddenin asit olarak davranabilmesi i¢in aldig1 elektronlar1 koyabilecegi diisiik
enerjili bos bir orbitale sahip olmasi gerekir. Yani LUMO'su diisiik enerjili
maddeler asit olarak davranirlar.

Benzer sekilde bir maddenin baz olarak davranabilmesi i¢in kolaylikla
verebilecegi elektronlara sahip olmasi gerekir. Madde ancak yiiksek enerjili dolu
molekiil orbitalinden elektron verebilecegine gore, yiiksek enerji dolu molekiil
orbitaline sahip olan maddeler baz olarak davranirlar. Yani HOMO' su yiiksek
enerjili maddeler bazdir. Ornegin BH; molekiilinde LUMO (Bor atomu
tizerindeki bag yapmayan bos molekiil orbitali) diisiik enerjili oldugu igin,
molekiil elektron alabilir ve dolayisiyla asit olarak davranabilir. NH; molekiilii ise
yiiksek enerjili HOMO' ya (azot atomu iizerindeki bag yapmayan dolu molekiil
orbitali) sahiptir ve gerektiginde bu orbitaldeki elektronlarini vererek baz olarak
davranir. Amonyak molekiilinde LUMO baga kars1 ¢* molekiil orbitalidir ve
enerjisi ¢ok yiiksektir. Amonyagin bu yiiksek enerjili molekiil orbitaline elektron
almasi ¢ok fazla enerji gerektiren bir olay oldugundan, asit olarak etkimesi zordur.
Maddelerin asitligi ve bazligt HOMO ve LUMO orbitallerinin enerjisine baglidir.
Bir maddenin HOMO'su ne kadar yiiksek enerjili ise, madde o kadar kuvvetli
bazdir. LUMO ne kadar diistik enerjili ise, madde o kadar kuvvetli asittir.

Biitiin maddelerde HOMO ve LUMO'un bulunmasi, onlarin hem asit hem
de baz olarak davranabilecekleri sonucunu dogurmaktadir. Ger¢ekten de maddeler
ortama ve kosullara gore asit veya baz olarak etki edebilirler.

Bir madde kuvvetli asit karsisinda baz olarak davrandigi halde, kuvvetli baz
karsisinda asit olarak davranabilir. Ornegin SnCl, molekiilii C1” iyonuna kars: asit,

BH; molekiiliine kars1 baz olarak davranir.
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Ilkinde kalay iizerindeki bag yapmayan bos molekiil orbitali (kalay
atomunun molekiil diizlemine dik S5p orbitali), ikincisinde de yine kalay
tizerindeki bag yapmayan dolu molekiil orbitali (sp> hibrit orbitali) kullanilir. Bir
molekiil bir maddeye kars1 ayn1 anda hem asit, hem de baz olarak etkiyebilir.
Buna en giizel 6rnek karbon monoksitin geg¢is metallerine baglanmasidir. Karbon
monoksit ayni gecis metal atomuna hem asit hem de baz olarak baglanmaktadir.
Ilkinde metale elektron verirken, ikincisinde metalden elektron almaktadir (Tunali

ve Ozkar, 1999).

3.2. Asit ve Bazlarin Kuvvetliligi: K, ve pK,

3.2.1. Asitlik Sabitleri

Asitlik sabiti ile maddenin yapisi, Ozellikleri, tautomerik durumu, elde
edilmesi ve olusabilecek reaksiyonlar arasinda yakin bir ilgi vardir. Asidik veya
bazik 6zellige sahip bir molekiiliin stereokimyasal yapisinin belirlenmesinde ve
konformasyonel analizlerde asitlik sabitleri kullanilmaktadir. Ayrica organik
reaksiyonlarda elektrofilik ve niikleofilik atagin yonii, kuvveti, ara iiriinlerinin
kararlilig1r ve gerekli aktivasyon enerjisinin biyiikliigii hakkinda bilgiler verirler
(Brown ve ark. 1985; Chilton ve ark. 1962).

Kimyasal reaksiyonlarin gergeklesmesi sirasinda iiriinler ve reaktifler
arasinda bir denge s6z konusudur. Bir tepkimenin ne 6l¢iide yiiridiiglinii ortaya
koyan bir denge sabiti vardir ve "K" ile gosterilir. Denge sabiti, konsantrasyon
degerlerinin molarite, "M" olarak ifade edildigi esitlik asagidaki sekilde
hesaplanir.

Uriinlerin konsantrasyonlari, M
K =

Tepkimeye giren bilesiklerin konsantrasyonlari, M

(3.1

HCl, H,SO4 gibi kuvvetli asitlerin sulu ¢ozeltilerinde tamamen iyonlastigi
diisiiniilmesine karsin, asetik asit gibi zayif asitlerin sulu ¢ozeltisinde meydana
gelen tepkime bir denge tepkimesi oldugundan dolayr onu denge sabitiyle

tanimlayabiliriz.
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Yapilan deneylerde, 25°C’de 0,1 M’lik asetik asit ¢ozeltisinde, asetik asit
molekiillerinin sadece %]1’inin protonlarini suya transfer ettigi gézlemlenmistir.

Asetik asit suda tam olarak iyonlagmadigindan bir denge sabiti yazilmasi gerekir.

+ -
Kgenge . H30"T [CH;COO]

[CH;COOH] [H,0] (3.2)

Suyun konsantrasyonu sabit olacagindan yeni bir denge sabitinin yazilmasi

gerekir. Bu yeni denge sabitine K, (asitlik sabiti) denir.
[H;0"] [CH;COO]
[CH;COOH]

K, —K [H,0]

(3.3)
Asetik asit icin 25°C’deki Ka= 1,76x10” ’tir (Solomons, 2002). Suda ¢oziinen

zayif asitler i¢in bu denge;
HA + H,0 —= [H;0"] + A

yazilabilir.

Denklemde iiriin derisimleri payda, ayrismamais asit derisimi ise paydadadir.
Bu nedenle K, nin biiylik degerleri asidin kuvvetli oldugunu, kii¢iikk K, degerleri
ise asidin zayif oldugunu belirtir. Kimyacilar genelde asitlik sabitini, K, nin

negatif logaritmasi olarak, pKa ile ifade ederler.

pKa=-log K,
Cozeltideki bulunan hidronyum iyon konsantrasyonunun negatif logaritmasi
aliirsa,

pH=-log [H30"] (3.4)

esitligi elde edilir.

Asetik asit icin literatiirdeki pK, degeri 4,75 olarak verilmistir (-log
1,76x107). Bu esitlikten de anlasilacag: iizere yiiksek bir pK, degeri olmasi o
asidin zayif bir asit oldugunu ifade eder (Fessenden, 1990).

Bazlarin kuvvetlerinin belirlenmesindeki ilke ise basit¢e; asit ne kadar
kuvvetli ise onun konjuge bazi o kadar zayiftir.

Bu nedenle, bir bazin kuvveti onun konjuge asitinin pK,’siyla
iligkilendirilebilir. Konjuge asitin pK,’s1 ne kadar biiyilkse baz o oranda

kuvvetlidir (Solomons and Fryhle, 2002).
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Bazi azo tiirevleri, 2,3,4,6’-tetrahidroksi-3’-siilfoazobenzen, sentezlenerek
UV-visible spektroskobik teknigi kullanilarak bu bilesiklerin K, degerleri
belirlendi. Protonlanma ve deprotonlanma davranislar siiper asit ve siliper bazik

bolgede incelendi (Ogretir ve ark., 2008.2010).
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4. TEORIK KiMYADA KULLANILAN HESAPLAMA YONTEMLERI VE
BIiLGIiSAYAR PROGRAMLARI

Kimyasal {iretimlerin gergeklestirildigi tesislerde ve laboratuarlarda
ozellikle analitik kimya agisindan bakildiginda verilerin iglenmesi ve istatistiksel
degerlendirilmesi ile bu verilerin saglandig1 deney faktorlerinin arastirilmas,
optimize edilmesi, zaman tasarrufunun saglanmasi ve kantitatif Ol¢limler ile
kalibrasyonlarin ~gerceklestirilmesi icin gerekli olan deneysel tasarimlarin
hazirlanmasi kimyanin belki de en ¢ok hesaplama ve modelleme ¢alismalarina
ihtiya¢ duyuldugu alanlardir (Akpolat ve Kartal, 2009).

Giinlimiizde, kimya biliminde kuantum mekanigi ve bilgisayara dayal teorik
hesaplamalar arasindaki sinir ¢izgisi ortadan kalkmaya baslamistir, ¢iinkii yapilan
son calismalar sonucunda deneyler, hesaplamalar ve bilgisayara dayali
hesaplamalar ile ilgili yeni fikirler ortaya c¢ikmigtir. Bilgisayar biliminin
gelismesiyle birlikte, kuantum kimyasal hesaplamalardaki yetersizlik ve
basarisizlik ortadan kalkmis, boylece bilgisayar hesaplamalar1 (computational
chemistry) popiiler hale gelmistir (Schaefer, 2001).

Bir bilesigin yapist ve kimyasi denel yontemlerle belirlenebilir, ancak
hesaplama yolu ile 6ngoriiniin yapilabilmesi ¢ok yararlidir ve pek ¢ok uygulama
alam bulmustur. Ornegin; farmakolojide yeni ilaglarm gelistirilmesinde yaygin
olarak kullanilmaktadir. Kimyacilar bilgisayar kullanarak sentezden 6nce ilaglarin
yapilart hakkinda onbilgiye sahip olurlar, ilagta istenen oOzellikleri belirlerler,
sonra bu oOzelliklere uygun sentezleri gergeklestirirler. Bu da para ve zaman
kaybini onler.

Molekiil modelleme yazilimlari, kimyacilara ¢ok yardimcidir. Bu
programlar vasitasiyla molekiiller bilgisayar ekraninda dondiirerek degisik
acilardan goriilebilir, geometrileri ve izomerik yapilar1 belirlenebilir, enerjileri
tayin edilebilir, IR, UV, NMR spektrumlar1 ¢izilebilir, MO diyagramlar1 elde
edilebilir (http://w3.gazi.edu.tr/web/nkaracan/inorglab/mm.pdf).

John Pople, bazi deneysel hatalarin da bilgisayar hesaplamalar1 sayesinde

onceden tahmin edilebilecegine iliskin bir tespitte bulunmustur.



@) ANADOLU UNIVERSITESI

19

Bu goriise gore oOnce tahmini bir model olusturulur. Bu modelin
parametreleri ger¢cek modellerle karsilastirilarak birbiri ile olan uyumu arastirilir.

Eger bir uyum s6z konusuysa tahmini modelin parametrelerine giiven
duyulabilir ve bu parametreler deneysel sonuglar1 olmayan diger molekiiller i¢in

de kullanilabilir (Hargittai, 2001).

4.1.Teorik Hesaplama Yontemleri

Giliniimiizde kimyasal arastirmalarda molekiillerin yapisi, enerjisi ve diger
Ozelliklerin kuramsal incelenmesinde yaygin olarak kullanilan teorik hesaplama
yontemleri ile molekiillerin birgok 6zelligi deney yapmaya gerek kalmadan
hesaplanmaya baslanmistir. Deneysel verileri bilinen sistemlerle ilgili teorik
inceleme ile teorik yaklasimin eksikleri belirlenebilmekte ve daha iyi teorik
yaklagimlar tliretilmektedir. Hatta bu yaklagimlar ile simdiye kadar elde
edilmemis veya edilememis ve gercek kosullarda var olamayacak bilesiklerle
ilgili uygun sonuglar alinabilmektedir.

Molekiiler yapi, termodinamik degerler, dipol moment, iyonlasma
potansiyeli, elektron yiikleri, elektron yogunluklari, bag uzunluklar1 gibi bircok
bilgiyi elde etmek bir tek deneyle miimkiin degildir. Ancak teorik hesaplama
yontemleri ile bu bilgilere ¢ok daha kisa siirede ve az maliyetle ulasmak miimkiin
olmaktadir. Bu tiir verilerin deneysel yontemler ile hesaplanmasinda sonuglarin
giivenilirligi de g6z Onilinde bulundurulursa, yayginlasmakta olan bir¢ok
hesaplama yontemi sonuglarinin, deneysel sonuglara gore ne kadar giivenilir
oldugu goriilebilir. Kisaca, caligmayr yiirliten kisinin gozlemleri ve titizligi,
calisma ne kadar hassas olursa olsun, elde edilen dogrulugunu dogrudan belirler.
Ayrica reaksiyon ortaminda olusabilecek yan friinlerin varligi da sonuglarin
giivenilirligini azaltacaktir.

Ancak tiim bu olumlu 6zelliklerine ragmen hi¢bir zaman teorik hesaplamalar
deneysel hesaplamanin yerini alamaz. Sonugta 6nemli olan, elde edilen sonuglarin
giincel yasamda kullanilirligi oldugundan, her kimyager i¢in en gergek ve

giivenilir sonug deneysel veriler olacaktir.
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Bunun yaninda teorik veriler her zaman deneysel ¢aligmay1 yonlendirici ve
aydinlatici olmakta ve birkag istisna disinda teorik calisma ile deneysel ¢alisma
kiyaslama olarak kullanilmakta ve yorumlanmaktadir. Bdylece deneysel
calismalarin  veya  bulgularin  giivenilirligi  artmakta veya  yOntem

desteklenmektedir (Yarligan, 2001).

4.2.Bilgisayarh Kimya Hesaplamalari

Modeller, kimya egitiminde molekiillerin yapilarini anlamak i¢in uzun yillar
kullanilmis ancak son zamanlarda bu modellerin yerini bilgisayarlarda kimyasal
¢izim programlari almaya baslamistir. Bunun yaninda fizigin temel kanunlarinin
bir kismin1 veya tiimiinii esas alarak, kimyasal yapilar1 ve reaksiyonlari taklit
ederek bilgisayarla kimya hesaplamalar1 adi verilen bir yontem gelistirilmistir.
Bilgisayarla kimya hesaplamalari, reaksiyonlar1 ve bilesikleri deneysel olarak
inceleme yerine kimyasal olaylar bilgisayarla ¢alisma olanagi saglar. Bu amagcla
kullanilan baz1 yontemler sadece kararli molekiilleri degil, ayn1 zamanda kisa
Omiirlii, kararsiz ara iriinleri ve hatta gecis hallerini modellemekte kullanilir
(Hargittai vd., Schulz ve Hargittai, 2001).

Hem bagimsiz bir arastirma alan1 hem de deneysel ¢alismalara ¢ok dnemli
katkilar1 olan teorik kimya, bilgisayarla kimya hesaplamalari sayesinde elde edilir
(Yarligan, 2001).

Molekiiler orbital hesaplama yontemleri iki alanda incelenir (Bingham,
1975). Bilgisayarla kimya hesaplamalarinin, molekiillerin yapilarini ve bunlarin
reaktivitelerini inceleyen “molekiiler mekanik” ve “elektronik yapt kurami” adl

alanlar1 vardir (Yarligan, 2001).

4.2.1. Molekiiler Mekanik

Molekiiler mekanikte benzer molekiillerin 6zelliklerini ve yapisini tahmin
etmek icin klasik fizigin kanunlar1 kullanilir. Molekiiler mekanik yontemler bir
¢ok bilgisayar programinda mevcuttur. Ornegin, HYPERCHEM, QUANTA,
SYBYL, ALCHEM, MACMIMIC, PCMODEL, CHEM3D, MACROMODEL.
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Bir¢ok farkli molekiiler mekanik yontem bulunmaktadir. Her biri kendine
0zgl ‘gii¢ alan1” karakterize edilir. Bir gii¢ alan1 sunlardan olugmustur.

a) Molekiili meydana getiren atomlarin yerlesimi ile bu molekiiliin
potansiyel enerjisinin nasil degistigini tanimlayan esitlikler verir.

b) Kendine 6zgii kimyasal sartlar i¢inde bir elementin karakteristik 6zelligini
tanimlar, bir karbon atomuna ii¢ hidrojene bagli bulunan bir karbon atomundan
farkli islem yapar. Atom tiplerini, hibritlesmeye, ylike ve atomun bagli oldugu
diger atomlarin tipine bagli olarak olusturur.

c¢) Bir veya daha fazla parametre seti. Bu, bag uzunlugu, bag acilari, enerji
bilesenleri ile iligkili esitliklerde kullanilan kuvvet sabitlerini tayin eder.

Molekiiler mekanik hesaplamalar bir molekiil sistemindeki elektronlar ile
acike¢a ilgilenmez. Bunun yerine, ¢ekirdekler arasi etkilesimleri géz Oniine alan

hesaplamalari yapar.

4.2.2. Elektronik Yap: Yontemleri (Kuantum Mekanigi)

Elektronik yap1 yontemleri hesaplamalarda klasik fizikten daha ¢ok
kuantum mekaniginin kanunlar1 kullanilir. Kuantum mekanigi; bir molekiiliin
enerjisinin ve enerji ile iliskili diger oOzelliklerinin Schrodinger esitliginin
¢oziilmesiyle elde edilebilecegini ifade eder.

HY =E¥Y

Elektronik yap1 yontemleri (kuantum mekanigi) bu esitligi cesitli
matematiksel yaklagimlar ile ¢oziimlemeye ¢alisir ve bu yontemler ii¢ ana gruba
ayrilir.

Ab-inito yontemler

Yari deneysel yontemler

DFT (Yogunluk Fonksiyoneli Teorisi)

4.2.2.1. Ab-inito yontemler

Ab initio terimi latin kdkenli olup "Baslangigtan Beri" anlamindadir.

Schrédinger denkleminin yazilarak ¢oziilmesine dayanir.



@) ANADOLU UNIVERSITESI

22

Bu hesaplamalar, deneysel parametre icermeyen dogrudan teorik
prensiplerden tiiretilmistir (Hinchliffe, 1997).

Ab-initio molekiiler orbital yontemleri kuantum mekaniksel temellere
dayanir ve bu yontemler ile elektronik yap1 ve buna bagli 6zellikler hesaplanabilir
(Foresman ve Frisch, 1996).

Teoride bir tepkime sistemi tam olarak modellenebilir. Hesaplama siiresi
molekiiler mekanik yontemlere goére olduk¢a uzundur. Hesaplama siiresini
kisaltmak i¢in geometrilerde ve kullanilan parametrelerde bazi sadelestirmeler
yapilabilir. Ancak bu basitlestirmeler neticesinde sonuglarda sapmalar gozlenilir
(Richards and Cooper, 1983).

Ab-initio terimi temel prensiplerden tiiretilmis ve parametreler
kullanilmadan yapilan hesaplama uygulamalari demektir. Ancak bu tanim
tamamen dogru degildir. Ab-initio teoride bir¢ok basitlestirici yaklasim ve on
kabuller vardir.

Bu yaklasim tiim durumlara uygun bir yontemdir. Ab initio hesaplar1 genel
olarak ¢ok iyi nitel sonuglar verir ve molekiil kiigiildiik¢e nitel sonuglarin kesinligi
artar (Young, 2001).

Ab-initio teoremde Born-Oppenheimer yaklagimini kullanmaktadir. Bu
yaklagimda atom ¢ekirdeginin sabit oldugu ancak elektronlarin ¢ekirdek etrafinda
hareket ettigi goz Oniine alinmaktadir. Bu da elektronik dalga fonksiyonlarinin
niikleer hareketlerden etkilenmedigi anlamina gelir. Bu yaklasim tiim durumlara
uygun bir yontemdir.

Ab-initio teoreminde HF yontemi de bulunmaktadir. HF dalga fonksiyonu,
elektron korelasyonunu antisimetri nedeniyle kismen goz Oniine alan bir
yontemdir. Elektron-elektron itmesi 6zellikle hesaba katilmamistir. Sadece onun
ortalama etkisi hesaba katilir. Cok elektronlu Schrodinger denklemini basit tek
elektronlu denklemlere doniistiirmesi gibi bir avantaji varken, molekiiler bir
sistem icindeki Ozellikle karsit spinli elektronlar arasindaki korelasyonlar

tanimlamada yetersiz olusu onun dezavantajidir.
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4.2.2.2. Yar deneysel (semi-empirik) yontemler

Yar1 deneysel (semi-empirik) molekiil orbital (SE-MO) yontemleri ise bu
eksterm durum arasinda yer alir. Ab-initio molekiiler orbital yontemleri gibi
SEMO yontemleri de kuantum mekaniksel esaslara dayanir.

Bu yontemlerde molekiiler 6zelliklerin deneysel degerlerine yakin sonuglar
verecek parametreler mevcuttur. Etkilesim integralleri, i¢in yaklasik
fonksiyonlarin kullanilmasiyla hesaplama siiresi ab-initio yontemlerin hesaplama
siresiyle karsilagtirnlmayacak kadar azdir. Cok kiiciik sistemler igin
kullanilabilecegi gibi biiyiik kimyasal sistemler i¢inde kullanilabilir. SE-MO
yontemlerin bazilari; AM1, PM3, MNDO, MINDO/3, CNDO’ dur. Bunlar
MOPAC, AMPAC, HYPERCHEM, EXTENDET HUCKEL, HONDO ve
GAUSSIAN 92, MOPAC 2000 gibi programlar bulunmaktadir (CS ChemOffice)
Hesaplamalar1 kolaylastirmak i¢in deneysel verilerden elde edilen parametreler
SE-MO yontemlerde kullanilmaktadir.

Bunlar Schrodinger esitliginin yaklagik formunu ¢ézmektedir. Molekiiler
mekanikte oldugu gibi incelenen sistem igin tiim parametrelerin uygun olmasi
gerekir.

Yillar i¢inde, MNDO, AM1, PM3 gibi farkli kisaltmalarla gelistirilen yari-
deneysel yontemler, yaklasim detaylarinda (Ornegin; cekirdek-c¢ekirdek itme
fonksiyonlar1) ve 6zellikle parametre degerlerinde farklilik gosterir. Yari-deneysel
yontemler farkli amaglar i¢in uygun hale getirilebilir.

MNDO, AMI1 ve PM3 yontemleri ¢ok sayida organik molekiil yapilarini ve
olusum 1silarin1 gostermek ic¢in tasarlanmistir. Diger yari-deneysel yoOntemler
spektroskopik oOzellikler i¢in uygun hale getirilmistir (6rnegin; INDO/S ya da
CNDO/S) (Gece, 2008).

LCAO-SCF (Linear Combinations of Atomic Orbitals-Self Consistan Field)
molekiil orbital yaklagimina dayanan ilk semi-empirik molekiil orbital yontemi
1965 yilinda Pople ve digerleri tarafindan gelistirilen CNDO’ dur. Bundan sonra
yine aym kisiler tarafindan INDO ve NDDO yaklasimlar1 gelistirilmistir. Bu

yontem 1975 yilina kadar bir¢ok organik bilesigin hesaplamasinda kullanilmistir.



@) ANADOLU UNIVERSITESI

24

CNDO ve INDO yontemleri molekiiler o6zelliklerin hesaplanmalarinda
olduk¢a zayiftir. Dewar ve digerleri 1975 de bu yaklasimlara dayanarak
MINDO/3 adli yeni bir yontem gelistirdiler (Bingham R.C ve ark.,1975). Sadece
10 element i¢in gelistirilen bu yontem, C, H, N ve O iceren molekiillerin olusum
isilarinda, bag uzunluklarinda ve iyonlagsma potansiyellerinde uygun sonuglar
vermesine ragmen yine de bazi yetersizliklere sahipti. Diatomik parametrelerin
kullanilmasindan dolay1 diger elementler i¢in bu yontemi gelistirmek oldukca
zordu.

Dewar ve digerleri 1977°de NDDO yaklasimina dayanan MNDO yontemini
gelistirdi (Dewar ve Morita, 1977). Bu yontemle C, H, N ve O iceren molekiillerin
hesaplanan cesitli degerlerindeki ortalama hatalar azaldi. Bu yontemde sadece
atomik parametreler kullanildig1 i¢in, yontemin diger elementler i¢inde, gelisimini
saglamak olduk¢a kolaydi. Bundan sonraki sekiz yil iginde C, H, N ve O
elementlerine ek olarak 16 element i¢in bu yontem kullanilabilir hale geldi.

AMI1 (Austin modell) MNDO integral yaklagiminin {izerine kurulmustur.
AMI, Michael Dewar ve birlikte calistig1 arkadaslar tarafindan gelistirilmistir ve
1985°de yaymlanmistir (Gece, 2008).

Bu yontem esas olarak molekiildeki biiyiik itmeleri ortadan kaldirmak igin
MNDO yonteminin ¢ekirdek-¢ekirdek itme fonksiyonlarinda kiigiik bir degisiklik
yapilmasiyla olusturulmustur.

MNDO-PM olarak adlandirilan ve MNDO’nun {igiincii parametrizasyonu
oldugunu gostermek icin PM3 seklinde gosterilen program ise en son gelistirilen
yontemlerden birisidir (Stewarts, 1989). Cok sayida element i¢in parametreleri
ayn1 anda optimize edebilen bir yaklagimdir (Oztiirk Yildirim ve Akkurt, 2008).

MINDO/3, MNDO, AM1 ve PM3 gibi semi-empirik molekiiler orbital
yontemlerindeki deneysel olusum 1sisin1 (heat of formation) ve deneysel olarak
gozlenen geometrileri 25°C°de olusturmak tlizere optimize edilmislerdir.
Kesinlikle denge ve dengedeki geometrisini olusturmak i¢in degildir.

Bu yontemler gelistirilmeden énce CNDO, INDO ve NDDO ydntemleri
kullanilmaktaydi. Daha 6nceden kullanilan bu yontemler molekiiler geometri ve
olusum enerjisi hakkinda bilgi vermiyordu. Sadece dipol moment hakkinda bilgi

veriyordu.
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CNDO, atomik orbitalleri kiiresel simetri olarak kabul ediyor ve p
orbitallerinin yoniinii sadece bir elektron rezonans integrali icerdigini
savunuyordu.

Elektron rezonans integralinin biiylikliigiinii orbitaller aras1 uzakliga ve her
bir cesit bag icin belirlenmis sabite baghdir. INDO yaklasiminda ise ayni atom
tizerinde atomik orbitaller tek merkezli itme integrali icermektedir. NDDO, itme
integrallerinin hesaplamasi i¢in de atomik orbitallerinin yoniinii hesaba katan ilk
yaklagimdir. Bu durum ayni atom {izerinde atomik orbitaller arasinda ¢akisan ii¢
veya dort merkezli integralleri icermektedir.

MINDO/3, INDO yonteminin gelistirilmis halidir. Analitik olarak bir
merkezli itme integralini gelistirmekten ziyade bunlara yakin parametreler
kullanilir. MINDO/3, MINDO ydntemlerinin sonuncusudur ve kimyada birgok
hesaplamalarin temsilcisidir. Otomatik geometri optimizasyonu ile kullanimi
kolay olan ilk paket programdir. MINDO/3 bir¢ok sekilde tartisildigi halde,
organik kimyasal arastirmalarda yap1 ve enerji hesaplamalari inkar edilemez.

MNDO, MINDO/3 versiyonunun daha gelistirilmis hali degildir, fakat
NDDO yaklagimindan daha bagimsiz bir metoddur. INDO’dan ziyade NDDO,
molekiiller i¢in sistematik MINDO/3 hatalarindan sakinmak i¢in gereklidir.

Ab-initio hesaplamalarinin yaninda MINDO/3 ve MNDO’nun avantaji hizli
olmasimin yaninda (MINDO/3, MNDO’ dan yaklasik 1,5 kat hizlidir) aym
zamanda biiyiik molekiillerin hesaplamalarin1 semi-empirik molekiiler orbital
yontemlerle miimkiin kilar.

MNDQO’ nun MINDO/3’ den en 6nemli avantaji her bir element i¢in 6zel
parametrelere ihtiyag duymasidir.

Bunun anlami, 6rnegin azot-lityum bagi bilesikleri hesaplamak i¢in MNDO
sadece lityum bilesik gruplarini ve azot bilesik gruplarini parametrize etmeye
ihtiyag duyar. MINDO/3 ikinci sira elementleri i¢in yanlis sonug verir. Genis
uygulama alanlarinda yap1 ve enerji hesaplamalarinda ¢ikan problemlerin yani sira,
rezonans kapling sabitinde, polarizebiliteler ve dogrusal olmayan optik sabitlerde,
titresim frekanslarinin hesaplanmasinda problem c¢ikarir. Yayinlanmasindan kisa
bir siire sonra MINDO/3 agir elestirilere maruz kalmigtir. Ciinkii ab-initio ile

kiyaslandiginda diisiik performans gdstermistir.
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Iyi sonug verdigi alanlar ise karbokatyonlar, karbonil bilesiklerinin proton
ilgisi ve basit primer aminlerdir. MINDO/3 floropiridinlerin yar1 deneysel
molekiiler orbital yontemi ile hesaplamalarinda MNDO’ya tercih edilir.
MINDO/3 ¢l baglarin kararliligt ve aromatik bilesiklerin kararliliginin
tahmininde yetersiz kalir. Diger eksikligi ise MNDO ile ortak olmasidir. Yeniden
hidrojen bagi iiretmede basarisizdir. Bu durum biyolojik sistemlerin
modellendirilmesini imkansiz kilar.

Sistematik MINDO/3 hatalarin1 diizeltebilmek i¢in sonuglara diizenleme
faktorii uygulanarak ¢ok dallanmis alkan sistemlerinin kararliligi altinda tahmin
yapilir. Ciinkii dallanma hatalar1 molekiiliin yapisiyla yakin iliskilidir. Bu
yaklagim bir ¢ok kere iyi sonug¢ vermistir.

MINDO/3 iizerinde en 6nemli gelismeler doymamis molekiiller bag agilar
hesaplamas1 ve molekiiler orbitallerin siralanmasi dikkate alinarak Dewar ve
arkadaslar1 tarafindan not edilmistir. MINDO/3’iin problem teskil ettigi ikili ve
ticlii baglanmis izomerlerde MNDO nisbi kararlilik gosterir. Dewar ve arkadaslar
ayni zamanda bag agis1 hesaplamada MINDO/3’e kiyasla Onemli gelisme
kaydetmislerdir. Bunun sebebi NDDQO’da yonsel etkinin tanimlanmasidir. MNDO
molekiiler orbital diziliminin tahmininde ¢ok esnektir. Dallanma hatalar1 MNDO’
da daha azdir.

MNDO kiiresel molekiiller i¢in MINDO/3’den daha iyi performans gdsterir.
MINDO/3’ten en 6nemli avantaj1 daha polar molekiiller i¢in uygulanmasidir.

Dewar’in semi-empirik molekiiler orbital yontemleri MINDO/1, MINDO/2,
MINDO/3, MNDO, AM1 ve PM3 organik kimyanin gelismesinde ¢ok dnemli rol
oynamigtir. PM3 yontemi kuantum mekanik olarak AM1 ile aynidir. Ancak
parametrize edilmistir.

Modern NDDO temelli AM1 ve PM3 yontemleri daha evvelkilerin
dezavantajlari1  igermediklerinden ve  bilgisayar teknolojisinin  siiratle
gelismesinin sonucu olarak biiyiik molekiillere uygulanabilme olanaklar1 ortaya
cikmis, deneysel ve teorik olarak kimyacilarin odak noktasi haline gelmistir.

NDDO yaklasimi MNDO, AM1 ve PM3 yar1 deneysel teorinin temelini
olusturmaktadirlar. Bu yaklagimda farkli atomlardaki yiikler arasindaki iki

elektron integrali thmal edilmektedir.



@) ANADOLU UNIVERSITESI

27

CNDO ve INDO’nun aksine NDDO-temelli yontemler p orbitallerini iceren
itme olaymi dogru olarak hesaplama imkani vermektedir. MNDO ise NDDO-
temelli yontem olup AM1 ve PM3’ iin olusmasini saglamistir. MNDO daha
onceki INDO-temelli MINDO/3’ten bir¢ok kimyasal problemlerin ¢oziimiinde ve
Ozellikle molekiiler geometri ve enerji hesaplamalarinda daha basarili
uygulanmigtir.

AMI1 metodunun MNDO’ya avantaji g¢ekirdek-¢ekirdek itmesinin bir seri
Gouss cekirdek itme fonksiyonu ile prodifiye edebilecek parametreler icermesidir.

AMI1 yontemi sadece C, H, N ve O elementleri igeren organik molekiiller
icin ideal olmakla birlikte komsu atomdaki ortaklanmamis elektron problemi olan
NDDO yo6ntemlerinin bu noksanligini tasir. P ve S iceren molekiiller i¢in ise PM3
yontemi daha uygundur.

PM3 ve AMI yontemleri MNDO ve MINDO/3 yontemlerine gore daha
giivenilir, fakat ab-initio SCF hesaplamalarina kiyasla olduk¢a az giivenilirdir.
PM3 parametrelestirilmesi Stewart tarafindan Dewar’m AMI1 i¢in kullandigi
parametrelerde farkli bir sekilde yapilmistir (Stewart, 1989). PM3 yontemi nitro
tiirevleri ve yiiksek degerli molekiiller icin AM1’dan ¢ok basarilidir.

PM6, gruplardaki ana elementler ve gecis metalleri i¢in yeni gelistirilen bir
yontemdir. AM1 ve PM3, 20 yildan daha fazla bir zamandir kullanilan yontemler
olmakla birlikte PM6, Mopac’da son zamanlarda kullanilmaya baglanilan yeni bir
yontemdir.

Yeni elementler igcin PM3 ve AMI kullanilirken, gecis metalleri ve
gruplardaki ana elementler i¢in simdi bu yeni yontem olan PM6 kullaniliyor.
Birgok semi-empirik yontem (AM1, PM3) halkalar arasindaki dogru geometriyi
koruyamazken PM6, DFT (Density Functional Theory) geometrileriyle korur.
Ayrica amin saldirilarinda halkalar aras1 geometriyi dogru olusturur.

Semi-empirik gaz fazi hesaplamalarinda PM6 kullanildiginda daha diisiik
enerjili tautomer formu olusturur.

Cizelge 4.1. PM6’y1 gelistirmek i¢in, 9.000’den fazla bilesigin deneysel ve
ab-initio datalarinin kullanildigin1 gostermektedir.

Cizelge 4.2. Sadece C, H, O, N, F, Cl, S, P ve Br igeren 1,373 bilesik i¢in

kullanilan yontemlerle hata kiyaslamalarin1 gosterir.
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Cizelge 4.1. Semi-empirik metottaki yontem ¢esitlerinin zaman igerisinde farkli sayidaki bilesikler

tizerindeki kullanim

Yil Yontem Yontemler igin kullanilan bilesikler Bilesik sayisi
1977 MNDO Deneysel ~39
1985 AM1 Deneysel ~200
1989 PM3 Deneysel ~500
2007 PM6 Deneysel ve ab-inito >9000

Cizelge 4.2. Sadece C, H, O, N, F, CL, S, P ve Br i¢eren 1,373 bilesik i¢cin kullanilan yontemlerle
hata kiyaslamalar1 (Ref: CAChe Research LLC, USA).
(openmopac.net/MOPAC 2009 brochure)

YVontem Ulasilan hata yiizdeleri En fgzla hata
(kcal/mol) yiizdesi(kcal/mol)
PM6 4.79 -42.2
B3LYP 6-31G(d) 5.19 35.8
PM3 6.26 135.6
HF 6-31G(d) 7.37 72.5
AM1 10.01 111.9

Ab-inito ve yar1 deneysel molekiiler orbital yontemlerinin her ikisi de,
molekiilleri gaz fazinda, ¢ozeltide, temel hal veya uyarilmis hallerde inceleme
yapabilmektedir (Demirtag, 2003; Richards and Cooper, 1983).

Cizelge 4.3.’de yar1 deneysel hesaplamalarda kullanilan yontemler verilmistir.

Cizelge 4.3. Yar1 deneysel hesaplamalarda kullanilan yontemler (Ref: Yarligan, 2001).

Kisaltma Tanim
CNDO Complete Neglect of Differential Overlap
INDO Itermediate Neglect of Dirfferential Overlap.

Ozellikle singlet ve triplet yarilmalarinda iyi sonuglar

Verir.

MINDO/3 Modified INDO. Olusum 1silarinda dogruya yakin

sonuglar verir.
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Cizelge 4.3. (Devam) Yar1 deneysel hesaplamalarda kullanilan yontemler (Ref: Yarligan, 2001).

NDDO Neglect of Diatomic Differential Overlap. Farkli
atomlar tizerindeki orbitaller arasindaki ortlismeyi
ihmal eder.

MNDO Modified Neglect of Diatamic Overlap. NDDO

yaklasimina benzer. Ozellikle olusum 1silar1 ve diger

molekiiler 6zellikler hakkinda iyi sonuclar verir.

AMI1 Austin Model 1. MNDO yonteminin ¢ekirdek-
cekirdek itme fonksiyonlarinda yapilan kiiciik
degisiklikle olusturulmustur.

PM3 PM3 MNDO yonteminin {igiincii
parametrizasyonudur. En songelistirilen yar1 deneysel

molekiiler orbital yontemlerindendir.

PM5 Parametreler Metot 5

PM6 Gruplardaki ana elementler ve gecis metalleri i¢in

yeni gelistirilen bir yontemdir.

4.2.2.3. DFT (Yogunluk Fonksiyoneli Teorisi)

Elektron yogunluk fonksiyonu ile elektron korelasyon modelinin ilkelerine
dayanir. Kuantum mekaniginin kanunlarini kullanir. Deneysel parametreler
kullanmaz. Molekiil dalga fonksiyonlar1 yerine, elektron ihtimaliyet yogunlugu (p)

hesaplanir.

4.3. MOPAC7 Paket Programinin Ozellikleri

MOPAC, AMPAC VE MNDOS&8 gibi paket programlar, molekiiler orbital
yontemlerini yapisinda bulundurmaktadir.
Bunlardan MOPAC, James J.P.Stewart tarafindan gelistirilen son paket
programlarindan biridir. Ek olarak gelistirilen diger paket programlar ise

MOPAC6 ve MOPAC7’dir. Bu programlarin hepsi benzer 6zelliklere sahiptir.
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Ancak MOPACT7 diger paket programlarin 6nemli o6zelliklerini de biinyesinde
bulundurmaktadir.

MOPACT7, kimyasal yapilar1 ve tepkimeleri calismak i¢in gelistirilmis ve
MNDO, MINDO/3, AMI1 ve PM3 gibi yar1 deneysel molekiiler orbital
yontemlerinden olusmus bir paket programdir. Boyle bir programla, molekiille,
radikaller, iyonlar ve polimerler i¢in termodinamik o6zellikler, titresim frekansi,
kuvvet sabitleri, bag dereceleri vb. degerler hesaplanabilir. Tepkimeler i¢in gegis
hali yapilan ve bu yapilara ait Ozellikler bulunabilir. Ayrica MOPAC6’da
hesaplanamayan sivi faz hesaplamalari MOPAC?7 ile hesaplanabilir (Yarligan,

2001).

4.4. MOPAC 2002 Paket Programinin Ozellikleri

MOPAC2002 paket programi; diger paket programlardan daha gelismis olup
diger programlarda hesaplanmasi miimkiin olmayan hesaplamalar1 miimkiin kilar.
MOPAC2002 (molekiiler orbital paketi) molekiillerin elektronik 6zelliklerini
Olcme segeneklerini igeren James J.P Stewart tarafindan olusturulmus bir pakettir.
CAChe Windows donanimi ile MOPAC2002 kullanmay1 saglar. Boyle bir
programla, bag komutlari, dipol hareketleri, dinamik haritalar, iyonizasyon
potansiyelleri, molekiiler orbital enerjileri, optimum geometri, potansiyel enerji
haritalar1, gecis halleri, titresim frekans1 vb. degerler hesaplanabilir. CAChe
MOPAC hem optimum geometriyi hem de elektronik oOzellikleri tanimlar.
MOPAC2002 AMI1, PM3, PMS5 gibi yannt deneysel molekiiler orbital
yontemlerinden olusmus bir paket programdir.

CAChe ayrica MNDO ve MNDO/3 gibi daha eski parametrelerle MNDO-d
gibi daha yeni parametreleri de destekler. Sonu¢ olarak CAChe AMI’dan
AM/d’ye kadar uzanir. Molekiiler orbitaller, olusum 1sis1 ve molekiiler geometri
tiiretici igerikler, titresim spektrayi, molekiiler geometriyi, kuvvet constantlarini,
molekiillerin diger 6zelliklerini, radikalleri ve iyonlar1 6lgmede kullanilir.

Bu miktarlar reaksiyonel yoriingeleri 6lgmede ve kimyasal tepkimeleri hal

degisimlerini kullanarak 6l¢gmede kullanilirlar.
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MOPAC, Extended Hiickel Teorisi ve ZINDO v.s. quantum kimyasal
metodlarinda oldugu gibi molekiilii izole edilmis atom ve elektronlarina
pargalamak icin gereken enerjiden ¢ok, olusum 1sisin1 6lger. Bununla beraber
MOPAC2002 detaylarinin anlasilmasina gerek birakmadan quantum teorisinden,
termodinamikten ve yliksek matematikten bir¢ok veri kullanir. Simdi bu tip bir

paket programla nelerin yapilabilecegini agiklayalim (Cache help manuel).

4.4.1. Geometri optimizasyonu

Yar1 deneysel molekiiler orbital hesaplamalarin en c¢ok kullanilan
fonksiyonu molekiiler geometrileri optimize etmek ve bu optimize geometrilere
kars1 gelen AH¢ (olusum 1s1s1) gibi nicelikleri hesaplamaktir.

Optimizasyondaki hesaplamalar molekiilii tanimlayan kartezyen ya da
internal koordinatlarla (bag uzunluklari, bag acilar1 ve dihedral agilar) verilmis
yaklagik bir geometri optimize edilir ve enerji minimuma indirilir.

Geometri, enerji degeri degismeyinceye kadar degistirilir. Bunun Olgiisii de
gradient norm degerinin sifir olmasidir. Gradient norm, atomik konumlarin
fonksiyonu olarak molekiiler sistemin enerjisinin degisim hizidir.

Sifir gradient degeri geometrinin minimum enerjide oldugunu gosterir.
Gergek gradient normu sifira diisiirmek olduk¢a zordur. MOPAC7 ve MOPAC
2002 programi i¢in Onerilen gradient norm degeri 0,4 ve alt degerleridir. Program
calistiktan sonra olugsum 1s1s1, iyonlagsma enerjisi, yilk dagilimi ve dipol momenti
degerlerini vererek durur. Kullanicinin istegine gore belirli opsiyonlar yazilarak

istenilen 6zellikler hesaplanabilir (Bingham, et al., 1975).

4.4.2. Tepkime yollar

Geometri optimizasyonunun ve bu geometriye kars1 gelen 6zelliklerin dogal
sonucu tepkime seklinin bulunmasidir. Yaklasik tepkime koordinati olarak alinan
belirli bir geometrik koordinat, belirli oranlarda degistirilir ve sistemin

enerjisindeki degisiklikler gozlenir.
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Her bir degere karsi gelen enerji degerlerinin tepkime koordinatina karsi
grafigi ¢izildiginde yaklasik bir tepkime profili elde edilir. Buradan aktivasyon
enerjisi bulunabilir (Tas¢1, 2004).
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Sentezlenen tiim bilesiklerin yapilari ve isimleri Cizelge 5.1°de verilmistir.

Cizelge 5.1. Sentezlenen bilesiklerin formiilleri ve adlandirilmasi

Bilesik Sentezlenen Bilesiklerin Sentezlenen Bilesiklerin
Formiilleri Adlart
o
SB1-1 /©/ \O\ N-benzilide-4-(4-(benzilideamino)-
Tl |N Fenoksi)benzenamin
imj é
)
SB1-2 /O/ \O\ 2-((4-(2-hidroksibenzilideamino)-
“|‘| |N fenoksi)fenilimino)metil)-fenol
CH CH
HO. OH
0
SB1-3 /O/ \O\ 2-[((4-(4-(3-brom-2-
Tl ﬁ' hidroksibenzilideamino)-
CH CH fenoksi)fenilimino)metil)]-fenol
HO. OH
Br Br
SB1-4 N-(4-klorbenzilide)-4-(4-(4-

o—z=

Cl Cl

klorbenzilideamino)-
fenoksi)benzenamin
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Cizelge 5.1. (Devam) Sentezlenen bilesiklerin formiilleri ve adlandirilmast

SB1-5 N-(4-florbenzilide)-4-(4-(4-
Florbenzilideamino)-
|CH fenoksi)benzenamin
F F
0
SB1-6 /O/ \O\ N-(3-florbenzilide)-4-(4-(3-
Tl ﬁ‘ florbenzideamino)-
CH CH fenoksi)benzenamin
F
(e}

SB1-7 \O\ N-(furan-3-ylmetilen)-4-(4-(furan-3-

Tl |T ylmetilenamino)fenoksi)-benzenamin

CH CH

O O
o

SB1-8 \O\ N-((1H-pirol-2-yl)metilen)-4-(4-((1H-

N N pirol-3-yl)metilenamino)fenoksi)-

(UH |(|3H benzenamin

Z\ NH M
o

SB1-9 /O/ \O\ N-(piridin-4-ylmetilen)-4-(4-(piridin-

N N

| |

CH CH
g | g |
AN ™

N N

4-ylmetilenamino)fenoksi)-
benzenamin
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Cizelge 5.1. (Devam) Sentezlenen bilesiklerin formiilleri ve adlandirilmast

IVERSITESI

SB1-10 3-((4-(4-2.3-
I dihidroksibenzilideamino)fenoksi)feni
CH limino)metil)]-benzen-1,2-diol
HO. OH
HO OH
0
SB1-11 /©/ \O\ N-(2,4-diklorbenzilide)-4-(4-(2,4-
i diklorbenzilideamino)-
CH fenoksi)benzenamin
cl cl
cl
O.
SB1-12 N/©/ \©\N N-(4-klor-3-nitrobenzilide)-4-(4-(4-
<|:| LLH klor-3-nitrobenzilideamino)-
fenoksi)benzenamin
O,N NO,
Cl
o
SB1-13 /O/ \O\ N-(4-metoksibenzilide)-4-(4-(4-
N . o )
I metoksibenzilideamino)-
CH H fenoksi)benzenamin
OCHs OCHs
0
SB1-14 /©/ \O\ N-(3-fenilallilide)-4-(4-(3-

I

z

o—0
I I

(9}
I

fenillallilideamino)-
fenoksi)benzenamin
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g
2

SB1-15 2-[((4-(4-(3-klor-2-
I ﬁ' hidroksibenzilideamino)-
CH CH fenoksi)fenillimino)metil)]-6-
klorfenol
HO. OH
cl cl
o
SB1-16 /©/ \O\ N-(2,6-diklorbenzilide)-4-(4-(2,6-
T| ﬁ‘ diklorbenzilideamino)-
CH CH fenoksi)benzenamin
CI- { cl CIs { cl
o
SB1-17 /©/ \O\ 4-[((4-(4-(2,4-
TI |'|“ dihidroksibenzilideamino)-
CH CH fenoksi)fenilimino)metil)]-benzen-
1,3-diol
HO OH
OH OH
o
SB1-18 /O/ \O\ N-(2-klorbenziliden)-4-(4-(2-
T| ﬁ‘ klorbenzilideamino)-
CH CH fenoksi)benzenamin
CI- { { cl
o
SB2-1 . /O/ \O\N 2-[((4-(4-(2-klorbenzilideamino)-

o
T
9]
T

¥

fenoksi)fenilimino)metil)]-fenol
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Cizelge 5.1. (Devam) Sentezlenen bilesiklerin formiilleri ve adlandirilmast

g
o

SB2-2 N 2-[((4-(4-(4-klor-3-
I I nitrobenzilideamino)-
CH CH fenoksi)fenilimino)metil)]-fenol
HO.
NO,
cl
0
SB2-3 /©/ \O\ 4-[((4-(4-(2-hidroksibenzilideamino)-
N| |T fenoksi)fenilimino)metil)]-benzen-
CH CH 1,3-diol
HO. OH
OH
(o}
SB2-4 /©/ \©\ 2-[((4-(4-(4-klorbenzilideamino)-
T| ﬁ‘ fenoksi)fenilimino)metil)]-fenol
CH CH
Ho\©
cl
o
SB2-5 /O/ \O\ 2-[((4-(4-(3-florbenzilideamino)-
T| |'|\‘ fenoksi)fenilimino)metil)]-fenol
CH CH
F
o
SB2-6 /©/ \O\ 2-[((4-(4-(3-klorbenzilideamino)-

fenoksi)fenilimino)metil)]-fenol
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Cizelge 5.1. (Devam) Sentezlenen bilesiklerin formiilleri ve adlandirilmast

SR G

SB2-7 2-[((4-(4-(4-florbenzilideamino)-
Tl ﬁ‘ fenoksi)fenilimino)metil)]-fenol
CH CH
HO.
E
0
SB2-8 /O/ \©\ 2-[((4-(4-(2,6-diklorbenzilideamino)-
N| |N fenoksi)fenilimino)metil)]-fenol
CH CH
HO. { Cis { cl
o
TSB-1 /©/ \O\ 4-(4-(2-klorbenzilideamino)-
HoN ﬁl fenoksi)benzenamin
CH
cl
o
TSB-2 /O/ \O\ 4-(4-(4-klor-3-nitrobenzilideamino)-
HN ﬁl fenoksi)benzenamin
CH
NOZ
cl
o
TSB-3 /O/ \O\ 4-((4-(4-aminfenoksi)fenilimino)-
H,N N

Il
CH

2

OH

metil)benzen-1,3-diol
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TSB-4 4-(4-(4-klorbenzilideamino)-
N . .
I fenoksi)benzenamin
CH
o
o
TSB-5 /O/ \O\ 4-(4-(3-florbenzilideamino)-
HaN ﬁl fenoksi)benzenamin
CH
F
o
TSB-6 /O/ \O\ 4-(4-(3-klorbenzilideamino)-
HoN |'|\‘ fenoksi)benzenamin
CH
cl
o
TSB-7 4-(4-(4-florbenzilideamino)-
H,N |T fenoksi)benzenamin
CH
F
o
TSB-8 4-(4-(2,6-diklorbenzilideamino)-
HoN |I|\J fenoksi)benzenamin
CH
cl cl
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5.2. Yontem

Schiff bazlar1 Sawich ve ¢alisma arkadaslarinin (1956) yontemine gore
sentezlenmistir. 4,4'-oxydianiline ile ¢esitli aldehitler kullanilarak schiff bazlari
elde edilmistir.

Iki ucu ayni schiff bazlar1 (SB1) sentezi igin 6rnek bir reaksiyon Sekil

5.1.’de verilmistir.

(o}
[0}
o DMF /O/ \O\
N 2 H N ﬁl
CH CH
H,N NH, Cl

Cl Cl

Sekil 5.1. iki ucu ayni schiff bazlari (SB1) sentezi igin 6rnek bir reaksiyon

Tek uglu schiff bazlar1 (TSB) sentezi igin 6rnek bir reaksiyon Sekil 5.2°de

SO

2

0
o) Il
O/ \O\ ~ I
—
+ H
H,N NH,
cl

Cl

verilmistir.

Sekil 5.2. Tek uglu schiff bazlar1 (TSB) sentezi i¢in 6rnek bir reaksiyon

Iki ucu farkli schiff bazlar1 (SB2) sentezi igin drnek bir reaksiyon Sekil

0,
:

5.3’de verilmistir.
L
H,N

| 5ol
¢%ﬁ©

Sekil 5.3. iki ucu farkli schiff bazlar1 (SB2) sentezi igin drnek bir reaksiyon

0)



@) ANADOLU UNIVERSITESI

41

Iki ucu ayni schiff bazlar1 (SB1) sentezinde; 0,0049 mol (l1g amin) 4,4'-
oxydianiline bir miktar DMF’de hafif¢e 1sitilarak tamamen ¢oziinmesi saglandi.
Bu ¢ozelti iizerine aldehit cesitlerinden SB1-IN ig¢in benzaldehitten (BA-1)
0,0098 mol (1 ml), SB1-2N i¢in salisilaldehitten (BA-2) 0,0098 mol (1,06 ml),
SB1-3N 0.00144 mol amin ile 3-Br-salisilaldehit’ten (BA-3) 0,0028 mol, SB1-4N
icin 0,0149 mol amin ile 4-klor-benzaldehit’ten (BA-4) 0,0299 mol, SB1-5N igin
0,0149 mol amin ile 4-Flor-benzaldehit’ten (BA-5) 0,0299 mol, SB1-6N igin
0,0149 mol amin ile 3-Flor-benzaldehit’ten (BA-6) 0,0299 mol, SB1-7N igin
0,0149 mol amin ile Furan-3-karboksialdehit’ten (BA-7) 0,0299 mol , SB1-8N
icin 0,0041 mol amin ile Pirol-2-karboksialdehit’ten (BA-8) 0,0082 mol alinmustir.

SBI-9N i¢in 0,00499 mol amin ile Pridin-4-karboksialdehit’ten (BA-9)
0,0099 mol (0,95 ml), SBI-1O0N i¢in 0,0149 mol amin ile 2,3-
Dihidroksibenzaldehit’ten (BA-10) 0,0299 mol, SB1-11N igin 0,0149 mol amin
ile 2,4-Diklorbenzaldehit’ten (BA-11) 0,0299 mol alinmigtir. SB1-12N i¢in
0,0149 mol amin ile 4-Klor-3-Nitrobenzaldehit’ten (BA-12) 0,0299 mol, SBI-
13N i¢in 0,0149 mol amin ile Anisaldehit’ten (BA-13) 0,0299 mol, SB1-14N i¢in
0,0149 mol amin ile Cinnamaldehit’ten (BA-14) 0,0299 mol, SB1-15N i¢in
0,0149 mol amin ile 3-Klor-salisilaldehit’ten (BA-15) 0,0299 mol, SB1-16N i¢in
0,0149 mol amin ile 2,6-Diklorbenzaldehit’ten (BA-16) 0,0299 mol, SB1-17N
icin 0,0149 mol amin ile 2,4-Dihidroksibenzaldehit’ten (BA-17) 0,0299 mol ,
SBI1-18N i¢in 0,0149 mol amin ile 2-Klorbenzaldehit’ten (BA-18) 0,0299 mol
(3,36ml) alinarak bir miktar DMF igindeki ¢ozeltisi yavas yavas karistirilarak
eklendi cokelek olusuncaya kadar karistiricida karistirildi. Olusan maddeler
etanolde ¢oziliip siiziilerek tekrar kristallendirildi.

Tek uglu schiff bazlarinin (TSB) sentezinde; 0,0149 mol (3g amin ) 4,4'-
oxydianiline bir miktar DMF’de hafif¢e 1sitilarak tamamen ¢oziinmesi saglandi.
Bu ¢ozelti {izerine aldehit gesitlerinden TSB-IN i¢in 0,0149 mol amin ile 2-
klorbenzaldehit’ten 0,0149 mol (1,68 ml), TSB-2N i¢in 0,0149 mol amin ile 4-ClI-
3-Nitrobenzaldehit’ten 0,0149 mol, TSB-3N icin 0,0149 mol amin ile 2,4-
Dihidroksibenzaldehit’ten 0,0149 mol, TSB-4N igin 0,0149 mol amin ile 4-
Klorbenzaehit’ten 0,0149 mol, TSB-5N ic¢in 0,0149 mol amin ile 3-
Florbenzaldehit’ten 0,0149 mol (1,567 ml) alinmistir.
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TSB-6N igin 0,0149 mol amin ile 3-Klorbenzaldehit’ten 0,0149 mol (1,69 ml),
TSB-7N igin 0,0149 mol amin ile 4-Florbenzaldehit’ten 0,0149 mol (1,57 ml).,
TSB-8N i¢in 0,0149 mol amin ile 2,6-Diklorbenzaldehit’ten 0,0149 mol alinarak
bir miktar DMF icindeki ¢ozeltisi yavas yavas karistirilarak eklendi c¢okelek
olusuncaya kadar karistiricida karigtirildi. Olugsan maddeler etanolde ¢oziiliip
stiziilerek tekrar kristallendirildi.

Iki ucu farkli schiff bazlar1 (SB2) sentezinde; tek uglu schiff bazlarindan
genel olarak 0,0025 mol (miktarlar1 asagida belirtilmistir) alinarak 0,0025 mol
olan salisilaldehit ile reaksiyona sokulmustur. SB2-1N i¢in TSB-1N’den 0,0025
mol mol alinip bir miktar DMF’de hafifce 1sitilarak tamamen ¢oziinmesi saglandi.
Bu ¢ozelti tizerine 0,0025 mol (0,27 ml) salisilaldehit alinarak bir miktar DMF
icindeki ¢Ozeltisi yavas yavas karistirilarak eklendi c¢okelek olusuncaya kadar
karigtiricida  karistirildi. Olusan maddeler etanolde ¢oziliip siizlilerek tekrar
kristallendirildi.

Ayni iglem diger SB2 tiirevleri i¢in de devam etti. SB2-2N i¢in TSB-2N’den
0,0025 mol, salisilaldehitten 0,0025 mol (0,27 ml)., SB2-3N i¢in TSB-3N’den
0,00125 mol, salisilaldehitten 0,00125 mol (0,065 ml), SB2-4N i¢in TSB-4N’den
0,00125 mol, salisilaldehitten 0,00125 mol (0,13 ml), SB2-5N i¢in TSB-5N’den
0,0025 mol, salisilaldehitten 0,0025 mol (0,27 ml), SB2-6N i¢in TSB-6N’den
0,000625 mol, salisilaldehitten 0,000625 mol (0,135 ml), SB2-7N ig¢in TSB-
7N’den 0,00125 mol, salisilaldehitten 0,00125 mol (0,13 ml), SB2-8N i¢in TSB-
8N’den 0,00125 mol, salisilaldehitten 0,00125 mol (0,13 ml)., alinip tek uglu
schiff bazlarinin bir miktar DMF’de hafif¢e 1sitilarak tamamen ¢dziinmesi
saglandi. Bu ¢ozelti iizerine belirtilen miktarlarda salisilaldehit alinarak bir miktar
DMF icindeki ¢ozeltisi yavas yavas karistirilarak eklendi ¢okelek olusuncaya
kadar karistiricida karistirildi. Olusan maddeler etanolde ¢oziiliip siiziilerek tekrar
kristallendirildi.

Sentez sonucunda iki ucu aym schiff bazlarindan; SB1-1N molekiiliinden
1,560g parlak sedef renkli, SB1-2N molekiiliinden 1,8920g parlak sar1 renkli,
SB1-3N molekiiliinden 0,7434g mat acik sar1 renkli, SBI1-4N molekiiliinden
7,5449¢ parlak agik kahve renkli, SB1-5N molekiiliinden 6,0608g parlak beyaz

renkli {iriin elde edilmistir.
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SB1-6N molekiiliinden 6,0824g parlak acik kahve renkli, SBI-7N
molekiiliinden 10,2625g mat kahve renkli, SB1-8N molekiiliinden 0,4649g mat
acik kahve renkli, SB1-9N molekiiliinden 1,1673g mat agik sar1 renkli, SB1-10N
molekiiliinden 6,3373g mat turuncu renkli, SB1-11N molekiiliinden 7,3790g
parlak acik sar1 renkli, SB1-12 N molekiiliinden 7,7021g agik turuncu renkli, SB1-
13N molekiiliinden 6,1512g parlak beyaz renkli, SB1-14 N molekiiliinden
6,1340g acik sar1 renkli, Sb1-15 N molekiiliinden 6,7348¢g parlak agik sar1 renkli,
SB1-16N molekiilinden 7,2162g parlak beyaz renkli, SB1-17N molekiiliinden
6,8243g parlak sar1 renkli, SB1-18N molekiiliinden 5,3974¢g parlak sedef renkli
tiriinler elde edilmistir.

Sentez sonucunda tek uglu schiff bazlarindan; TSB-1N molekiiliinden
1,8461g mat agik sar1 renkli, TSB-2N molekiiliinden 1,5687g ac¢ik sar1, TSB-3N
molekiilinden 1,3582g acik turuncu renkli, TSB-4N molekiilinden 2,8213g
parlak agik sar1 ve 0,0980g parlak beyaz renkli, TSB-5N molekiiliinden 1,7245g
parlak beyaz renkli iriin elde edilmistir.

TSB-6N molekiilinden 2,5832g parlak acik sar1 renkli, TSB-7N
molekiiliinden 2,2019g parlak beyaz renkli ve 0,2583g beyaz renkli, TSB-8N
molekiiliinden 1,4662¢g mat acik sar1 renkli tirlinler elde edilmistir.

Elde edilen schiff bazlarimin hepsinin erime noktalarina ve ¢ogunun ince
tabakalarina bakilmistir. Biiylik bir cogunlugunun saf oldugu anlasilmaktadir. Bu
bilesiklerin yapilart aydinlatilmak istenmis fakat gorev yerimin degisikligi

sebebiyle ¢alismaya bu maddelerin teorik hesabiyla devam edilmistir.
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6. HESAPLAMALAR VE BULGULAR

6.1. 4,4-Oxydianilin ve Tiirevlerinin Semiempirik Yontemlerle

Hesaplanmasi

4,4'-Oxydianilin tiirevlerinin ana ve model formlarinin teorik yontemlerle
fizikokimyasal 6zelliklerinin hesaplanmasi Intel(R) Core(TM)2 Duo 1.83 GHZ
256 MB RAM hbilgisayarda CS ChemOffice paket programi kullanilarak
yapilmistir. (Cs Chem Office Pro programi Cs Chem Draw, Cs Chem 3D Pro ve
MOPAC Pro paket programlarini igermektedir) (Ref: ChemOffice, 1997).
4,4'-Oxydianilin tlirevlerinin fizikokimyasal 6zeliklerinin hesaplanmasi
i¢in ilk 6nce her bir molekiiliin ana ve model yapilar1 CS ChemDraw programinda
cizilmis ve CS Chem3D programinda MM2 yontemiyle minimize edilmistir.
Minimize edilmis molekiillerin, molekiil enerjilerin en kii¢iikk oldugu durum yani
en kararli geometrik yapilar1 tespit edilecek sekilde optimize edilerek
hesaplamarinda kullanilacak verileri elde edildi. Elde edilen bu veriler Mopac pro
programina aktarilarak hesaplama islemi tamamlandi. MOPAC 2009 paket
programi igerisinde yer alan AM1, PM3 ve yeni bir yontem olan PM6 ile su ve
DMF fazinda hesaplamalari yapildi. Caligmalar sirasinda Mopac’taki AM1, PM3
ve PM6 hesaplama yontemi ile hesaplamalar sulu fazda (e=78,4) ve T=298 K’de;
DMF fazda (e=36,71) ve T=298 K’de yapildi. Hesaplama sonuglarindan
molekiillerin notr, protonlanma ve deprotonlanma halleri i¢in entalpi (AH),
olusum 1silar1 (AHy), entropi (AS), en yiiksek dolu orbital (HOMO), en diistik bos
orbital (LUMO) degerleri okunmustur. Bu degerlerden yararlanilarak
molekiillerin nétr, protonlanma ve deprotonlanma halleri i¢in pK,’lari, proton
affiniteleri (PA), sinir molekiiler orbital enerji araligit (HOMO-LUMO enerji farki,
n ), Gibss Serbert Enerjisi (AG ve AGy ) degerleri, tirlin ve reaksiyon kararliliklari
hesaplanmustir.
Calisilan 4,4'-oxydianilin tiirevlerinden iki ucu ayni1 molekiiller i¢in genel

protonlanma semasi1 Sekil 6.1°de verilmistir.



IVERSITESI

@) ANADOLU UN

45

Ry Rs Re Ryo

CH CH CH
R, Rs Re Rio R Rs R¢ Ryo
R; Ry R; Ry Ry R4 R; R
R R,
Rs (@ s 3 ®) 8
\ +H : o. : / e
+HIII| |I|\]H+
CH CH
R, Rs R¢ Rio
Ry Ry Rs Ry
R; Rg

©)

Sekil 6.1. Calisilan 4,4-oxydianilin tiirevlerinden iki ucu aymi molekiiller (SB1) i¢in genel

protonlanma semasi

Yapilan ¢alismada kullanilan bazi Schiff bazi tiirevleri Cizelge 6.1°de verilmistir.

Cizelge 6.1. Yapilan calismada kullanilan bazi Schiff bazi tiirevleri.

Molekil | R, |R, R, R, |Rs R, R, Ry Ry Ry
SBl-1a H |H H H |H H H H H H
SB1-2a OH |H H H |H H H H H OH
SB1-3a OH | Br H H |H H H H Br OH
SBl-4a H |H Cl H |H H H Cl H H
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Cizelge 6.1. (Devam) Yapilan ¢alismada kullanilan bazi Schiff bazi tiirevleri.

46

SB1-5a H H F H H H H F H H
SB1-6a H F H H H H H H F H
SB1-7a - - - - - - - - - -
SB1-8a - - - - - - - - - -
SB1-9a H H N H H H H N H H
SB1-10a OH | OH H H H H H H OH OH
SB1-11a Cl H Cl H H H H Cl H Cl
SB1-12a H NO, Cl H H H H Cl NO, H
SBI1-13a H H OCH; | H H H H OCH; | H H
SB1-14a - - - - - - - - - -
SBI1-15a OH | Cl H H H H H H Cl OH
SBI1-16a Cl H H H Cl Cl H H H Cl
SB1-17a OH | H OH H H H H OH H OH
SB1-18a Cl H H H H H H H H Cl
SB2-1a OH | H H H H H H H H Cl
SB2-2a OH | H H H H H H Cl NO, H
SB2-3a OH | H H H H H H OH H OH
SB2-4a OH | H H H H H H Cl H H
SB2-5a OH | H H H H H H H F H
SB2-6a OH | H H H H H H H Cl H
SB2-7a OH |H H H H H H F H H
SB2-8a OH |H H H H Cl H H H Cl
SB1-1b H H H H H H H H H H
SB1-2b OH |H H H H H H H H OH
SB1-3b OH | Br H H H H H H Br OH
SB1-4b H H Cl H H H H Cl H H
SB1-5b H H F H H H H F H H
SB1-6b H F H H H H H H F H
SB1-7b — - - - - - - - - -
SB1-8b — - - - - - - - - -
SB1-9b H H N H H H H N H H
SB1-10b OH | OH H H H H H H OH OH
SB1-11b Cl H Cl H H H H Cl H Cl
SB1-12b H NO, Cl H H H H Cl NO, H
SB1-13b H H OCH; | H H H H OCH; | H H
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Cizelge 6.1. (Devam) Yapilan ¢alismada kullanilan bazi Schiff bazi tiirevleri.

47

SB1-14b - - - - - - - - - -
SB1-15b OH | Cl H H H H H H Cl OH
SB1-16b Cl |H H H Cl Cl H H H Cl
SB1-17b OH | H OH H H H H OH H OH
SB1-18b Cl |H H H H H H H H Cl
SB2-1b OH | H H H H H H H H Cl
SB2-2b OH | H H H H H H Cl NO, |H
SB2-3b OH | H H H H H H OH H OH
SB2-4b OH | H H H H H H Cl H H
SB2-5b OH | H H H H H H H F H
SB2-6b OH |H H H H H H H Cl H
SB2-7b OH |H H H H H H F H H
SB2-8b OH |H H H H Cl H H H Cl
SB1-1c H H H H H H H H H H
SB1-2¢ OH | H H H H H H H H OH
SB1-3c OH | Br H H H H H H Br OH
SB1-4c H H Cl H H H H Cl H H
SB1-5¢ H H F H H H H F H H
SB1-6¢ H F H H H H H H F H
SB1-7c — — — — — — — — - -
SB1-8¢c — - - - - - - - - -
SB1-9¢ H H N H H H H N H H
SB1-10c OH | OH H H H H H H OH OH
SB1-11c Cl |H Cl H H H H Cl H Cl
SB1-12¢ H NO, | Cl H H H H Cl NO, |H
SB1-13c H H OCH; | H H H H OCH; | H H
SB1-14c — - - - - - - - - -
SB1-15¢ OH | Cl H H H H H H Cl OH
SB1-16¢ Cl |H H H Cl Cl H H H Cl
SB1-17¢ OH | H OH H H H H OH H OH
SB1-18¢c Cl |H H H H H H H H Cl
SB2-1c OH | H H H H H H H H Cl
SB2-2¢ OH |H H H H H H Cl NO, |H
SB2-3c OH |H H H H H H OH H OH
SB2-4c OH |H H H H H H Cl H H
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Cizelge 6.1. (Devam) Yapilan ¢alismada kullanilan bazi Schiff bazi tiirevleri.

SB2-5¢ OH |H H H H H H H F H
SB2-6¢ OH |H H H H H H H Cl H
SB2-7c OH |H H H H H H F H H
SB2-8c OH |H H H H Cl H H H Cl

Calisilan Schiff bazlarindan iki ucu ayni olan SB1-7N molekiilii i¢in

protonlanma merkezleri Sekil 6.2’de verilmistir.
O.
FOR SN
| |
CH CH

S TS

(0] (@)

/ \ SB1-7a / \ / \ SB1-7b / \

[¢] SB1-7¢ ¢}

Sekil 6.2. Calisilan Schiff bazlarindan iki ucu ayni olan SB1-7N molekilii i¢in protonlanma

merkezleri
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Calisilan Schiff bazlarindan iki ucu ayni1 olan SB1-8N molekiilii i¢in protonlanma

merkezleri Sekil 6.3’de verilmistir.

N NH*
| | I I
cH CH CH
o (\ %NH Z\ NH Z\ NH
SB1-8a SB1-8b

SB1-8c

Sekil 6.3. Calisilan Schiff bazlarindan iki ucu ayni olan SB1-8N molekiilii i¢in protonlanma

merkezleri

Calisilan Schiff bazlarindan iki ucu ayni olan SB1-9N molekiilii igin

protonlanma merkezleri Sekil 6.4°de verilmistir.
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SB1-O9N

CH CH
AN X
N SB1-9a \N N SB1-9b N
+H*

I I

CH CH
“ ) “ )
X SB1-9¢ X

N N

Sekil 6.4. Calisilan Schiff bazlarindan iki ucu ayni olan SB1-9N molekiilii i¢in protonlanma

merkezleri

Calisilan Schiff bazlarindan iki ucu ayni olan SB1-14N molekiili i¢in

protonlanma merkezleri Sekil 6.5’de verilmistir.
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Sekil 6.5. Calisilan Schiff bazlarindan iki ucu ayni olan SB1-14N molekiilii i¢cin protonlanma

merkezleri
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Calisilan 4,4"-oxydianilin tiirevlerinden tek u¢lu molekiillerin genel

protonlanma semalar1 Sekil 6.6.’da verilmistir.

O\O\
H,N N

™)
/ T
o
H,N |1|\1H+
CH
R, Rs
R2 R4
@ %,

“H3N

R;

N
I
CH
Ry Rs
R2 R4
() R,

"
CH
R, Rs
R2 R4
c
© Ry

Sekil 6.6. Calisilan 4,4'-oxydianilin tlirevlerinden tek uglu molekiillerin genel protonlanma semalari
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Yapilan calismada kullanilan bazi tek uglu Schiff bazi tiirevleri Cizelge

6.2’de verilmistir.

Cizelge 6.2. Yapilan calismada kullanilan bazi tek uglu Schiff baz: tiirevleri.

Molekill | Ry [ Ry | R; | Ry | Rs
TSB-la |H |H | H H Cl
TSB-2a |H |H | Cl | NO, | H
TSB-3a |H |H |OH | H OH
TSB4a |H |H |Cl | H H
TSB-5a |H |H | H F H
TSB-6a |H |H | H Cl H
TSB-7a |H |H | F H H
TSB-8a | Cl | H | H H Cl
TSB-1b |H |H | H H Cl
TSB-2b |H |H | Cl | NO, | H
TSB-3b |H |H |OH | H OH
TSB-4b |H |H |Cl | H H
TSB-5b |H |H | H F H
TSB-6b |H |H | H Cl H
TSB-7b |H |H | F H H
TSB-8b |Cl | H | H H Cl
TSB-1c |H |H | H H Cl
TSB-2¢c |H |H |Cl | NO, | H
TSB-3¢c |H |H |OH | H OH
TSB-4c |H |H |Cl | H H
TSB-5¢c |H |H | H F H
TSB-6c |H |H | H Cl H
TSB-7¢ |H |H | F H H
TSB-8¢ | Cl | H | H H Cl

Caligilan 4,4"-oxydianilin tiirevleri i¢in deprotonlanma semasi genel semasi

Sekil 6.7°de verilmistir.
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Sekil 6.7. Calisilan 4,4'-oxydianilin tiirevleri i¢in deprotonlanma semasi genel semasi

©

‘»v

LII_J Yapilan ¢alismada kullanilan bazi Schiff bazi tlirevlerinin deprotonlanmasi
D Cizelge 6.3’de verilmistir.

o

Ll

.Z Cizelge 6.3. Yapilan ¢alismada kullanilan bazi Schiff bazi tiirevlerinin deprotonlanmast
Z

)

D Molekiil R] Rz R3 R4 R5 R6 R7 Rg Rg RIO

| SB1-2d | OH | H H| H|H|H|H|H|H OH

O SB1-3d |OH|Br |H |H |H |H |H |H |Br | OH

2 SB1-10d |OH|OH |H |H |H |H |H |H | OH | OH

Z SB1-15d | OH | Cl1 H|H|H|H |H | H/|CI OH
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Cizelge 6.3. (Devam) Yapilan ¢alismada kullanilan bazi Schiff bazi tiirevlerinin deprotonlanmasi

SB1-17d | OH | H OH H|H|H |H|OH | H OH
SB2-1d | OH | H H H|{H|H H|H H Cl
SB2-2d | OH | H H H{H|H H|Cl |NO, | H
SB2-3d | OH | H H H|{H|H H|OH|H OH
SB2-4d | OH | H H H{H|H H|C |H H
SB2-5d | OH | H H H|{H|H H|H F H
SB2-6d | OH | H H H|{H|H  H|H Cl H
SB2-7d | OH | H H H|{H|H |H|F H H
SB2-8d | OH | H H H|{H|CI|H|H H Cl
SB1-2e | OH | H H H|{H|H H|H H OH
SB1-3e |OH | Br | H H{H|'H H|H Br OH
SB1-10e | OH | OH | H H{H|H | H|H OH | OH
SB1-15¢ | OH | Cl | H H{H|H | H|H Cl OH
SB1-17e | OH | H OH H|H|H |H|OH | H OH
SB2-3e | OH | H H H{H|/H H|OH|H OH
SB1-2f | OH | H H H{HW'H H|H H OH
SB1-3f |OH | Br | H H{H/H H|H Br OH
SB1-10f | OH | OH | H HIHH | H|H OH | OH
SB1-15f |OH | Cl | H H{H|H | H|H Cl OH
SB1-17f | OH | H OH H|H|H |H|OH | H OH

Calisilan  4,4'-oxydianilin tiirevlerinden tek wuglu molekiillerin genel

deprotonlanma semasi1 Sekil 6.8°de verilmistir.
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Sekil 6.8. Calisilan 4,4'-oxydianilin tiirevlerinden tek uglu molekiillerin genel deprotonlanma

semast
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6.2. Bilgisayar Hesaplamalar1 Sonucunda Elde Edilen Degerler

4,4'-oxydianilin tlirevlerinin notr, protonlanmis ve deprotonlanmis hallerinin
sulu ¢ozeltide (e=78,4, T=298K) AM1 yontemiyle hesaplanmis AH; (olusum 1s1s1),
AH (entalpi) ve AS (entropi) degerleri Cizelge 6.4-6.6’da verilmistir.
4,4'-oxydianilin tlirevlerinin notr, protonlanmis ve deprotonlanmis hallerinin
DMF c¢ozeltisinde (e=36,71, T=298K) AMI1 yontemiyle hesaplanmis AHy (olusum
1s1s1), AH (entalpi) ve AS (entropi) degerleri Cizelge 6.7-6.9°da verilmistir.
4,4'-oxydianilin tlirevlerinin notr, protonlanmis ve deprotonlanmis hallerinin
sulu ¢ozeltide (e=78,4, T=298K) PM3 yontemiyle hesaplanmis AH; (olusum 1s1s1),
AH (entalpi) ve AS (entropi) degerleri Cizelge 6.10-6.12°de verilmistir.
4,4'-oxydianilin tlirevlerinin ndtr, protonlanmis ve deprotonlanmis hallerinin
DMF c¢ozeltisinde (e=36,71, T=298K) PM3 yontemiyle hesaplanmis AH; (olusum
1s1s1), AH (entalpi) ve AS (entropi) degerleri Cizelge 6.13-6.15’te verilmistir.
4,4'-oxydianilin tlirevlerinin ndtr, protonlanmis ve deprotonlanmis hallerinin
sulu ¢ozeltide (e=78,4, T=298K) PM6 yontemiyle hesaplanmis AH¢ (olusum 1s1s1),
AH (entalpi) ve AS (entropi) degerleri Cizelge 6.16-6.18’de verilmistir.
4,4'-oxydianilin tlirevlerinin notr, protonlanmis ve deprotonlanmis hallerinin
DMF cozeltisinde (e=36,71, T=298K) PM6 yontemiyle hesaplanmis AH; (olusum
1s1s1), AH (entalpi) ve AS (entropi) degerleri Cizelge 6.19-6.21°de verilmistir.

Cizelge 6.4. Notr 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) AM1 yontemiyle
hesaplanmis AH; (olusum 1s1s1), AH (entalpi) ve AS (entropi) degerleri

AHy AH AS AHy AH AS

Bilesik (kcal/mol) | (cal/mol) | (cal/mol) Bilesik (kcal/mol) | (cal/mol) | (cal/mol)

SBI-IN 115,020 | 15210,285| 179,261 | SB1-18N| 103,886 | 16662,273 | 192,252

SB1-2N 24,982116997,254 | 189,760 | SB2-1N 64,579 | 16809,688 | 194,071

SB1-3N 39,621 | 18673,671 | 207,970 | SB2-2N 68,865 | 18341,472 | 204,911

SB1-4N 100,858 | 16613,777| 190,816 | SB2-3N -23,716 | 17537,339 | 193,121

SBI1-5N 24,096 | 16126,629 | 185,765 | SB2-4N 62,962 | 16832,851 | 191,693

SB1-6N 25,423 116174,069 | 188,661 | SB2-5N 25,346 | 16657,744 | 193,683

SB1-7N 72,363 |14161,592 | 166,346 | SB2-6N 49,267 |16456,077 | 188,176

SBI1-8N 139,695 | 14345,281 | 167,048 | SB2-7N 24,628 | 16426,896 | 188,719

SBI1-9N 132,961 | 15060,520 | 177,222 | SB2-8N 59,253 | 17585,089 | 200,609

SB1-10N -63,872 | 18786,113 | 209,040 | TSB-IN 56,460 | 12640,144 | 153,259

SBI-11N 91,445|18178,876 | 208,438 | TSB-2N 61,005 | 14229,552 | 167,033

SB1-12N| 110,770 | 19808,881 | 220,287 | TSB-3N -30,673 | 13480,549 | 154,684
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Cizelge 6.4. (Devam) Notr 4,4"-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) AM1
yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi) degerleri

SBI-13N | 34,609 | 18552,587 | 205,831 | TSB-4N 55,192 | 12633,962 152,338
SBI1-14N | 138,594 | 18038,115| 202,361 | TSB-5N 17,374 |12412,960 152,906
SB1-15N | 15,755|18297,811 |201,966 | TSB-6N 55,375112673,840 156,075
SBI-16N | 93,524 |18044,583 | 196,861 | TSB-7N 16,773 | 12359,049 149,542
SBI-17N | -70,219 | 18400,403 | 197,601 | TSB-8N 51,366 | 13422,242 162,299

Cizelge 6.5. Protonlannmus 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) AMI1
yontemiyle hesaplanmis olan AHy (olusum 1sis1), AH (entalpi) ve AS (entropi)

degerleri
o AH AH AS o AH AH AS
Bilesik (kcal/nflol) (cal/mol) | (cal/mol) | Blesik (kcal/nflol) (cal/mol) | (cal/mol)
SBl-la 217,994 [ 15178,848 | 174,955 SB1-18a | 209,449 | 16688,741 | 190,821
SB1-1b 217,811 | 15206,340 | 178,055 SB1-18b | 209,183 16719,222 | 189,369
SBI-1c 322,417 | 15274,652| 173,758 | SB1-18c | 317,100 | 16698,675 | 188,616
SB1-2a 127,698 | 16766,160| 191,350 | SB2-1a 168,682 | 16822,869 | 189,594
SB1-2b 127,472]16855,564 | 187,214 | SB2-1b 169,560 | 16832,720 | 189,508
SB1-2¢ 233,933 | 16784,689 | 185,487 | SB2-1c 276,601 | 16833,958 | 185,883
SB1-3a 141,709 | 18581,620| 204,273 [ SB2-2a 172,721 | 17982,777| 193,467
SB1-3b 145,116 | 18417,385| 204,086 | SB2-2b 174,708 | 18369,838 | 201,371
SB1-3¢ 252,214 18608,136| 204,035 | SB2-2¢ 280,905 | 18285,795 | 194,365
SB1-4a 205,034]16727,300| 191,121 | SB2-3a 79,790 | 17589,775 | 193,329
SB1-4b 204,786 | 16716,715| 189,708 | SB2-3b 79,704 | 17574,835 | 195,441
SB1-4¢ 311,199 | 16608,498 | 181,852 | SB2-3¢ 187,167 | 17594,897 | 189,976
SB1-5a 128,049 | 16143,489 | 183,690 | SB2-4a 166,860 | 16754,350 | 188,876
SB1-5b 127,762 16154,753 | 185,386 | SB2-4b 166,887 | 16871,409 | 188,388
SB1-5¢ 233,532 [16244,125| 177,642 | SB2-4c¢ 273,419 16787,077 | 184,813
SB1-6a 129,914 16173,850| 184,413 | SB2-5a 129,219 | 16529,603 | 188,160
SB1-6b 129,941 | 16158,477| 184,285 | SB2-5b 129,510 | 16598,669 | 188,787
SB1-6¢ 236,325 | 16174,084 | 181,444 | SB2-5¢ 236,011 | 16512,049 | 182,228
SB1-7a 174,301 14228,091 | 168,255 | SB2-6a 167,246 | 16793,782 | 189,224
SB1-7b 174,382 14291,307| 171,605 | SB2-6b 167,451 16731,164 | 186,473
SB1-7c 277,443 ]14435400| 169,912 | SB2-6¢ 273,802 | 16890,510 | 189,131
SB1-8a 240,057 | 14454,627| 162,687 | SB2-7a 128,539 | 16524,839 | 186,721
SB1-8b 239,888 | 14498,876 | 172,566 | SB2-7b 128,092 | 16530,161 | 185,239
SB1-8¢ 340,658 | 14508,803 | 165,999 | SB2-7¢ 234,723 [ 16509,447 | 182,667
SB1-9a 237,980 15026,419| 175,351 | SB2-8a 163,343 | 17589,866 | 199,051
SB1-9b 238,026 | 14927,781| 173,667 | SB2-8b 166,238 | 17449,257 | 195,001
SB1-9¢ 345,152 | 14833,234| 167,137 | SB2-8c¢ 272,912 | 17568,994 | 192,369
SB1-10a 36,738 18550,371| 199,752 | TSB-1a 161,638 | 12724,583 | 151,439
SB1-10b 39,618 |18962,572| 207,152| TSB-1b 152,615 | 12750,039 | 154,029
SBI-10c | 142,691]18746,161| 202,487 | TSB-1c 259,483 | 12583,132 | 147,731
SBI-11a | 197,983 [18249,524| 203,888 | TSB-2a 168,304 | 14465,296 | 170,500
SBI-11b | 197,624]18152,817| 201,248 | TSB-2b 158,449 | 14226,020 | 164,043
SBl-1lc | 307,047]18192,255| 202,904 | TSB-2¢ 268,039 | 14285,065 | 164,921
SBl-12a | 218,831]19688,046| 213,412|TSB-3a 71,934 | 13488,365 | 155,432
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Cizelge 6.5. (Devam) Protonlanmis 4,4’-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K)

AMI1 yontemiyle hesaplanmig olan AH; (olusum 1sis1), AH (entalpi) ve AS (entropi)

degerleri
SB1-12b 218,062 | 19850,600 | 216,228 | TSB-3b 65,288 13619,083 | 156,797
SB1-12¢ 326,569 | 19854,085| 215,140 | TSB-3c 169,628 | 13469,982 | 155,402
SB1-13a 136,996 | 18575,002| 205,106 | TSB-4a 159,113 | 12830,607 | 155,143
SB1-13b 136,788 | 18450,282 | 201,326 | TSB-4b 150,897 | 12684,072 | 152,684
SB1-13c 241,848 | 18491,989 195,981 | TSB-4¢ 256,570 | 12605,060 | 149,164
SB1-14a 239,703 | 18090,185 199,359 | TSB-5a 121,724 | 12490,449 | 150,497
SB1-14b 239,527 | 18059,082 198,909 | TSB-5b 113,273 | 12317,756 | 149,047
SB1-14c 342,097 | 18081,350 195,947 | TSB-5¢ 218,796 | 12365,128 | 146,267
SB1-15a 117,788 | 18273,283 | 201,207 | TSB-6a 159,534 (12793,013 | 151,222
SB1-15b 120,346 | 18303,601 | 201,533 | TSB-6b 151,143 | 12623,696 | 152,646
SB1-15¢ 224,087 | 18149,833 198,621 | TSB-6¢ 256,867 |12716,331 | 151,983
SB1-16a 200,791 | 18165,916 | 202,627 | TSB-7a 120,346 | 12489,161 | 148,284
SB1-16b 200,978 | 18161,194 199,902 | TSB-7b 112,532 12537,453 | 153,159
SB1-16¢ 309,903 | 18180,806 195,914 | TSB-7¢ 217,735(12398,120 | 147,323
SB1-17a 33,446 | 18477,299 199,225 | TSB-8a 158,312 | 13512,702 | 160,004
SB1-17b 33,398 | 18268,883 196,834 | TSB-8b 147,314 | 13438,806 | 159,100
SB1-17¢ 139,432 | 18210,360 191,663 | TSB-8¢ 256,184 | 13448,112| 156,341

Cizelge 6.6. Deprotonlanmis 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298) AM1

yontemiyle hesaplanmis AH¢(olusum 1sis1), AH (entalpi) ve AS (entropi) degerleri

Bilesik | , A AH AS | Bilesik |, A AH AS

(kcal/mol) | (cal/mol) | (cal/mol) (kcal/mol) | (cal/mol) | (cal/mol)
SB1-2d -58,255|16618,324| 190,162 | SB1-17f -220,474 | 17928,404 | 195,770
SB1-2¢ -51,295 | 16488,753 | 185,489 | SB2-1d -18,669 | 16421,544| 191,251
SB1-2f -141,921]16143,320 | 183,786 | SB2-2d -15,562 | 18010,797 | 203,143
SB1-3d -48,671 | 18363,331 | 208,464 | SB2-3d -107,344 | 17349,122| 194,968
SB1-3e -44,199 | 18217,441 | 200,669 | SB2-3e -102,040 | 17284,669 | 191,017
SB1-3f -136,416 | 17992,646 | 206,591 | SB2-4d -20,234 | 16420,181| 189,162
SB1-10d -145,275118392,026 | 203,646 | SB2-5d -58,147 | 16168,866 | 185,160
SB1-10e -139,710 | 17693,562 | 190,669 | SB2-6d -20,134 | 16448,842| 190,646
SB1-10f -226,864 | 17716,188 | 196,292 | SB2-7d -58,505 | 16167,201 | 185,199
SB1-15d -72,179 | 17996,475| 203,297 | SB2-8d -24205 | 17144,196 | 192,945
SBI1-15¢ -62,411|17793,182| 194,966 | TSB-3d -109,677 | 13217,978 | 154,757
SBI1-15f -158,542 1 17568,242 | 194,973 | TSB-3¢ -108,989 | 13300,419| 155,878
SB1-17d -154,559 | 18345,126 | 198,693 | TSB-3f -177,355| 12777,625| 148,825
SB1-17¢ -150,897 | 18061,148 | 197,603

Cizelge 6.7. Notr 4,4'-oxydianilin tiirevlerinin DMF ¢ozeltisinde (e=36,71, T=298K) AMI

yontemiyle hesaplanmis AHy (olusum 1s1s1), AH (entalpi) ve AS (entropi) degerleri

Bilesik |, A AH AS Bilesik | , At AH AS
¥ (kcal/mol) | (cal/mol) | (cal/mol) 3 (kcal/mol) | (cal/mol) | (cal/mol)
SB1-1N 115,392 | 15212,239 179,883 | SB1-18N 104,178 | 16657,417| 191,875
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Cizelge 6.7. (Devam) Notr 4,4'-oxydianilin tiirevlerinin DMF ¢ozeltisinde (e=36,71, T=298K)

AM1 yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi)

degerleri
SB1-2N 25,374 | 17004,893 190,196 | SB2-1N 64,909 | 16805,880 | 194,307
SB1-3N 40,008 | 18674,316 208,596 | SB2-2N 69,316 | 18334,165| 205,100
SB1-4N 101,155 | 16613,485 191,276 | SB2-3N -23,250 | 17531,281| 193,317
SB1-5N 24,397 |16126,074 186,032 | SB2-4N 63,293 | 16828,588 | 191,624
SB1-6N 25,727 |16177,498 190,008 | SB2-5N 25,681 | 16657,624 | 194,004
SB1-7N 72,689 | 14161,482 166,440 | SB2-6N 49,605 | 16367,445| 187,561
SB1-8N 140,044 | 14345,836 167,201 | SB2-7N 24,964 | 16431,041 | 187,879
SB1-9N 133,351 | 15056,439 176,606 | SB2-8N 59,583 | 17587,543 | 202,054
SB1-10N -63,472 | 18778,067 208,051 | TSB-IN 56,7511 12640,886 | 153,445
SB1-11N 91,725 18176,948 207,965 | TSB-2N 61,005 | 14229,552| 167,033
SB1-12N 111,329 | 19800,733 219,798 | TSB-3N -30,238 | 13485,458 | 154,877
SB1-13N 34,979 | 18557,129 206,706 | TSB-4N 55,478 | 12631,792 | 152,284
SB1-14N 138,922 | 18037,992 202,563 | TSB-5N 17,666 | 12411,529 | 152,967
SB1-15N 16,119 | 18287,012 201,677 | TSB-6N 55,665]12679,054 | 157,780
SB1-16N 93,807 | 18041,420 196,929 | TSB-7TN 17,064 | 12360,550 | 149,667
SB1-17N -69,659 | 18396,040 197,371 | TSB-8N 51,651 13425,155| 162,765

Cizelge 6.8. Protonlanmis 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) AM1

yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi) degerleri

Bilesik | . AHr AH AS Bilesik | . AHr AH AS
(kcal/mol) | (cal/mol) | (cal/mol) (kcal/mol) | (cal/mol) | (cal/mol)
SB1-1a 219,256 | 15179,416 174,995 | SB1-18a 210,682 | 16689,502 192,591
SB1-1b 219,079 | 15206,939 178,461 | SB1-18b 210,486 | 16722,937 189,727
SB1-1c 325,393 | 15274,324 173,763 | SB1-18c 320,116 | 16696,173 188,527
SB1-2a 129,127 | 16765,713 191,107 | SB2-1a 170,039 | 16817,482 188,865
SB1-2b 128,799 | 16862,592 187,586 | SB2-1b 170,910 | 16829,107 189,648
SB1-2¢ 237,016 | 16792,502 186,281 | SB2-1c 279,725 16833,570 185,841
SB1-3a 142,958 | 18573,711 204,064 | SB2-2a 174,096 | 17982,525 193,635
SB1-3b 146,447 | 18419,252 204,593 | SB2-2b 176,320 | 18371,834 201,024
SB1-3c 255,443 | 18608,423 204,325 | SB2-2¢ 284,234 18290,767 194,601
SB1-4a 206,353 | 16719,344 190,854 | SB2-3a 81,287 | 17598,722 196,916
SB1-4b 206,086 | 16715,677 189,892 | SB2-3b 81,083 | 17576,315 195,090
SB1-4c 314,305 | 16612,090 182,095 | SB2-3¢ 190,331 | 17582,382 189,576
SB1-5a 129,377 | 16139,300 183,656 | SB2-4a 168,238 | 16755,151 189,209
SB1-5b 129,074 | 16156,255 185,447 | SB2-4b 168,250 | 16863,388 188,349
SB1-5¢ 236,654 | 16250,328 177,885 | SB2-4¢ 276,571 16785,469 184,897
SB1-6a 131,231 | 16174,180 184,349 | SB2-5a 130,572 | 16529,092 186,578
SB1-6b 131,292 | 16155,413 184,221 | SB2-5b 130,894 | 16592,062 188,512
SB1-6¢ 239,462 | 16173,710 181,455 | SB2-5¢ 239,161 | 16512,035 182,423
SB1-7a 175,612 14230,290 168,343 | SB2-6a 168,602 | 16787,380 188,885
SB1-7b 175,692 | 14290,552 171,295 | SB2-6b 168,817 |16730,010 186,636
SB1-7¢ 280,499 | 14437,298 170,482 | SB2-6¢ 276,942 | 16891,665 188,721
SB1-8a 241,379 | 14459,459 163,462 | SB2-7a 129,923 | 16517,820 186,674
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Cizelge 6.8. (Devam) Protonlanmis 4,4'-oxydianilin tlirevlerinin DMF fazinda (e=36,71, T=298K)

AM1 yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi)

degerleri
SB1-8b 241,164 | 14499,121 172,469 | SB2-7b 129,439 | 16525,101 185,247
SB1-8c 343,634 | 14512,814 166,321 | SB2-7¢ 237,881 | 16505,116 182,707
SB1-9a 239,461 | 15023,854 175,349 | SB2-8a 164,680 | 17592,295 197,033
SB1-9b 239,506 | 14927,450 173,767 | SB2-8b 167,544 | 17453,346 194,829
SB1-9¢ 348,526 | 14831,514 166,624 | SB2-8¢ 276,012 | 17565,799 192,373
SB1-10a 38,032 | 18558,386 199,399 | TSB-1a 162,875 | 12723,291 151,538
SB1-10b 41,054 | 18966,115 207,345 | TSB-1b 154,255 12754,032 154,155
SB1-10c 145,661 | 18769,124 203,845 | TSB-1c 262,947 | 12586,501 147,763
SB1-11a 199,253 | 18240,040 203,485 | TSB-2a 168,304 | 14465,296 170,500
SB1-11b 198,964 | 18153,102 201,486 | TSB-2b 158,449 | 14226,020 164,043
SB1-11c 310,135 | 18184,809 201,027 | TSB-2¢ 268,039 | 14285,065 164,921
SB1-12a 220,415 | 19687,147 213,257 | TSB-3a 73,229 | 13482,945 155,411
SB1-12b 219,766 | 19849,769 216,351 | TSB-3b 67,070 | 13617,590 156,982
SB1-12¢ 330,173 | 19844,308 214,503 | TSB-3¢ 173,100 | 13465,126 155,406
SB1-13a 138,309 | 18573,915 205,507 | TSB-4a 160,362 | 12818,972 154,731
SB1-13b 138,064 | 18445,886 201,260 | TSB-4b 152,569 | 12682,728 152,508
SB1-13c 244,823 | 18485,918 194,918 | TSB-4c 260,070 | 12609,525 149,276
SB1-14a 241,001 | 18096,918 199,856 | TSB-5a 122,994 | 12486,142 150,521
SB1-14b 240,782 | 18056,617 198,540 | TSB-5b 114,918 | 12328,212 150,158
SB1-14c 345,002 | 18083,991 198,896 | TSB-5¢ 222,302 | 12370,143 146,358
SB1-15a 119,025 | 18271,400 204,086 | TSB-6a 160,789 | 12787,416 151,319
SB1-15b 121,686 | 18300,964 202,498 | TSB-6b 152,794 12626,813 152,773
SB1-15c¢ 227,060 | 18147,962 198,716 | TSB-6¢ 260,356 | 12722,238 151,766
SB1-16a 202,012 | 18162,564 202,782 | TSB-7a 121,602 | 12485,490 148,300
SB1-16b 202,223 | 18160,010 199,998 | TSB-7b 114,211 12551,857 153,894
SB1-16¢c 312,891 | 18184,242 196,164 | TSB-7¢ 221,244 | 12404,983 147,441
SB1-17a 34,978 | 18464,677 198,417 | TSB-8a 159,507 | 13508,080 159,913
SB1-17b 34,848 | 18258,928 196,563 | TSB-8b 148,945 13437,493 158,959
SB1-17¢ 142,637 | 18205,045 191,706 | TSB-8¢ 259,617 | 13446,699 156,363

Cizelge 6.9. Deprotonlanmis 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) AM1

yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi) degerleri

Bilesik | . A AH AS Bilesik | . AHr AH AS
(kcal/mol) | (cal/mol) (cal/mol) (kcal/mol) | (cal/mol) | (cal/mol)
SB1-2d -56,794| 16613,712 190,188 | SB1-17f -216,463 | 17906,399| 195,416
SB1-2¢ -49,929 | 16492,887 185,845 | SB2-1d -17,309 | 16420,870| 191,458
SB1-2f -138,823 | 16144,284 184,316 | SB2-2d -14,074 | 18008,625| 202,807
SB1-3d -47,279| 8358,480 206,559 | SB2-3d -105,776 | 17347,825| 195,545
SB1-3e -42,794 | 18212,043 200,836 | SB2-3¢ -100,583 | 17281,013| 190,944
SB1-3f -133,428 | 17987,561 205,638 | SB2-4d -18,846 | 16416,351| 188,804
SB1-10d -143,809 | 18398,744 202,572 | SB2-5d -56,763 | 16170,085| 185,508
SB1-10e -138,436 | 17700,475 190,006 | SB2-6d -18,748 | 16453,124| 191,286
SB1-10f -223,798 | 17703,236 195,146 | SB2-7d -57,115| 16160,652| 185,043
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Cizelge 6.9. (Devam) Deprotonlanmis 4,4’-oxydianilin tiirevlerinin DMF fazinda (e=36,71,
T=298K) AM1 yontemiyle hesaplanmis AH; (olusum 1sis1), AH (entalpi) ve AS

(entropi) degerleri

SB1-15d -70,815| 17985,168 202,197 | SB2-8d -22,830 | 17144,285| 192,981
SB1-15¢ -61,133 | 17798,846 195,669 | TSB-3d -108,225 | 13218,120| 154,843
SB1-15f -155,549 | 17568,250 195,083 | TSB-3e -107,521| 13296,505| 156,008
SB1-17d -153,054 | 18322,291 197,545 | TSB-3f -173,216 | 12848,486 | 150,217
SB1-17e -149,375 | 18060,945 200,143

Cizelge 6.10. Notr 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298) PM3 yontemiyle

hesaplanmis AHy (olusum 1s1s1), AH (entalpi) ve AS (entropi) degerleri

Bilesik | , A At AS | Bilesik |, A AH AS
(kcal/mol) | (cal/mol) | (cal/mol) (kcal/mol) | (cal/mol) | (cal/mol)
SB1-1N 104,118 | 15718,864 | 184,690 | SB1-18N 93,276 | 17179,636 195,335
SB1-2N 11,466 | 17178,196 | 191,740 | SB2-1N 52,872 | 17275,907 195,033
SBI1-3N 29,516 19010,312 | 212,770 | SB2-2N 39,067 | 18867,327 204,933
SB1-4N 90,843 | 17165,469 | 193,388 | SB2-3N -36,316 | 18166,667 197,165
SBI1-5N 16,355]16630,158 | 190,775 | SB2-4N 51,847 |17126,188 195,050
SB1-6N 16,994 | 16644,189 | 194,911 | SB2-5N 14,277 | 16968,064 192,186
SB1-7N 45,505|14719,309 | 179,332 | SB2-6N 38,806 | 16977,647 192,627
SBI1-8N 101,006 | 14850,250 | 172,989 | SB2-7N 13,978 | 16815,515 187,966
SB1-9N 115,036 | 15551,374| 182,805 | SB2-8N 48,092 | 18039,482 202,571
SB1-10N -76,940 | 19085,571| 207,952 | TSB-IN 50,967 | 12970,713 157,068
SB1-11N 80,860 | 18780,714 | 211,328 | TSB-2N 36,989 | 14631,951 170,095
SB1-12N 65,686 20220,206 | 216,361 | TSB-3N -37,895 | 13958,610 160,467
SB1-13N 24,7891 19151,926 | 210,118 | TSB-4N 49,8391 12999,021 157,382
SB1-14N 128,721 | 18486,266 | 203,862 | TSB-5N 12,872 | 12728,076 155,145
SB1-15N 1,757 [ 18910,099 | 208,801 | TSB-6N 50,009 | 13006,563 158,024
SB1-16N 83,901 | 18784,455| 201,587 | TSB-7N 12,582 | 12708,571 153,304
SB1-17N -85,136 | 18599,716 | 200,263 | TSB-8N 46,486 | 13793,741 161,985

Cizelge 6.11. Protonlanmis 4,4"-oxydianilin tlirevlerinin sulu ¢ézeltide (e=78,4, T=298K) PM3

yontemiyle hesaplanmis AHy (olusum 1s1s1), AH (entalpi) ve AS (entropi) degerleri

Bilesik | , AT AH AS | Bilesik | Al AH AS

(kcal/mol) | (cal/mol) | (cal/mol) (kcal/mol) | (cal/mol) | (cal/mol)
SBI1-1a 211,036 | 15671,091 | 178,504 | SB1-18a 200,984 | 17203,279 | 193,791
SB1-1b 210,780 | 15700,254 | 176,382 | SB1-18b 201,737 | 17246,748 | 193,425
SB1-1c 319,882 | 15600,488 | 173,228 | SB1-18¢ 312,680 | 17141,617 | 188,323
SB1-2a 118,474 | 17163,570 | 190,288 | SB2-1a 159,644 | 17085,875 | 189,684
SB1-2b 117,651 | 17267,214 | 189,805 | SB2-1b 161,000 | 17197,093 | 189,393
SB1-2¢ 227,216 | 16997,487 | 183,925 | SB2-1c¢ 270,907 | 17108,871 | 186,626
SB1-3a 136,936 | 19131,173 | 211,825 | SB2-2a 146,414 | 18654,083 | 198,007
SB1-3b 136,333 | 18983,669 | 209,219 | SB2-2b 147,432 | 18712,314 | 203,979
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Cizelge 6.11. (Devam) Protonlanmis 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K)

PM3 yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi)

degerleri
SB1-3c 247,785 | 18922,732 | 204,056 | SB2-2¢ 256,714 | 18610,662 | 195,665
SB1-4a 198,070 | 17249,658 193,725 | SB2-3a 70,071 | 17985,727 | 195,280
SB1-4b 198,127 | 17214,645 191,850 | SB2-3b 69,135 | 17897913 | 195,534
SB1-4c 308,499 | 17190,437 | 187,907 | SB2-3¢ 180,022 | 17926,733 | 190,826
SB1-5a 123,437 | 16623,623 188,563 | SB2-4a 158,066 | 17152,823 | 188,513
SB1-5b 123,223 | 16602,004 | 185,910 | SB2-4b 159,070 | 17213,676 | 189,888
SB1-5¢ 233,760 | 16590,237 | 182,081 | SB2-4c 269,593 | 17032,080 | 186,420
SB1-6a 124,371 | 16582,354 | 186,049 | SB2-5a 121,263 | 16802,718 | 185,823
SB1-6b 124,678 | 16624,865 188,993 | SB2-5b 121,653 | 16834,438 | 186,333
SB1-6¢ 235,894 | 16592,119 | 180,139 | SB2-5¢ 232,733 | 16812,744 | 185,249
SB1-7a 150,820 | 14654,593 170,298 | SB2-6a 161,021 | 16594,045 | 177,191
SB1-7b 150,708 | 14691,115 171,787 | SB2-6b 161,319 | 16645,364 | 180,841
SB1-7¢ 257,502 | 14775,409 | 168,268 | SB2-6¢ 270,896 | 16489,254 | 174,973
SB1-8a 205,577 | 14780,547 | 167,197 | SB2-7a 120,788 | 16799,454 | 186,784
SB1-8b 205,106 | 14837,791 168,579 | SB2-7b 120,805 | 16799,793 | 185,499
SB1-8c 311,159 | 14847,594 | 168,888 | SB2-7¢ 231,107 | 16755,023 | 183,779
SB1-9a 222,787 | 15559,212 | 180,663 | SB2-8a 154,593 | 18074,507 | 196,051
SB1-9b 222,762 | 15560,177 | 182,102 | SB2-8b 157,798 | 17971,219 | 198,898
SB1-9¢ 333,931 | 15443,035 171,875 | SB2-8¢ 267,196 | 17801,051 | 191,164
SB1-10a 28,933 | 19081,816 | 202,806 | TSB-1la 159,044 | 13050,075 | 155,033
SB1-10b 29,276 | 19040,617 | 206,613 | TSB-1b 142,605 | 13069,988 | 154,888
SB1-10c 139,402 | 19141,896 | 206,440 | TSB-1c 254,051 | 12700,181 | 147,114
SB1-11a 189,314 | 18803,541 | 206,225 | TSB-2a 145,778 | 14612,221 | 166,613
SB1-11b 189,653 | 18794,022 | 207,201 | TSB-2b 129,947 | 14238,560 | 159,833
SB1-11c 302,033 | 18754,413 | 204,375 | TSB-2¢c 239,773 | 14375,459 | 164,186
SB1-12a 174,596 | 20456,791 | 219,988 | TSB-3a 67,711 | 13777,496 | 157,757
SB1-12b 174,842 | 20447,456 | 219,593 | TSB-3b 53,551 | 13863,619 | 160,056
SB1-12¢ 285,390 | 20432,094 | 214,538 | TSB-3c 163,005 | 13728,487 | 156,248
SB1-13a 131,242 | 19136,031 | 205,949 | TSB-4a 156,884 | 13017,577 | 155,500
SB1-13b 131,114 | 19141,958 | 208,814 | TSB-4b 141,534 | 12863,996 | 153,681
SB1-13c 240,838 | 19027,677 | 196,649 | TSB-4c 251,166 | 12804,045 | 152,275
SB1-14a 232,849 | 18490,284 | 203,673 | TSB-5a 120,031 | 12773,421 | 152,326
SB1-14b 232,780 | 18429,190 | 203,025 | TSB-5b 104,686 | 12555,872 | 150,762
SB1-14c 339,464 | 18237,761 193,510 | TSB-5¢ 213,943 | 12553,964 | 145,439
SB1-15a 108,853 | 18790,546 | 203,730 | TSB-6a 157,020 | 13004,878 | 153,925
SB1-15b 108,117 | 18908,580 | 203,538 | TSB-6b 141,665 | 12889,972 | 153,266
SB1-15¢ 218,537 | 18800,976 | 199,986 | TSB-6¢ 251,156 | 12798,727 | 148,592
SB1-16a 193,617 | 18841,228 | 208,946 | TSB-7a 119,441 | 12697,134 | 150,031
SB1-16b 193,882 | 18788,511 | 203,844 | TSB-7b 104,264 | 12632,497 | 149,953
SB1-16¢c 305,997 | 18727,443 | 202,305 | TSB-7c 213,705 | 12546,436 | 147,407
SB1-17a 21,186 | 18763,758 | 201,376 | TSB-8a 155,930 | 13788,455 | 160,388
SB1-17b 24,810 | 18804,909 | 197,398 | TSB-8b 137,967 | 13532,011 | 157,052
SB1-17c 131,160 | 18603,264 | 194,934 | TSB-8c 250,592 | 13549,277 | 155,186
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Cizelge 6.12. Deprotonlanmis 4,4"-oxydianilin tiirevlerinin sulu ¢ézeltide (e=78,4, T=298K) PM3

yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi) degerleri

Bilesik | . AHr AH AS 1 Bilegik | . AHr AH AS

(kcal/mol) | (cal/mol) | (cal/mol) (kcal/mol) | (cal/mol) | (cal/mol)
SB1-2d -73,635| 16979,580 | 190,279 | SB1-17f -239,340 | 18594,364 | 200,765
SB1-2e -70,905 | 16552,081 | 185,414 |SB2-1d -32,899 | 16972,994| 193,126
SB1-2f -159,757 | 16668,670 | 186,103 | SB2-2d -47,950| 18578,646| 204,251
SB1-3d -58,746 | 18922,854| 210,777 | SB2-3d -122,464| 17809,583 | 193,120
SB1-3e -57,298 | 18467,374 | 206,382 | SB2-3e -117,934 | 17773,494| 193,579
SB1-3f -148,790 | 18690,205 | 204,591 | SB2-4d -34,710| 16954,452 | 190,921
SB1-10d | -158911 | 18746,357| 206,756 | SB2-5d -71,378 | 16659,776 | 188,522
SB1-10e | -159,135| 18093,654| 189,371 |SB2-6d -34,103 | 17001,904| 196,186
SB1-10f | -244,038 | 18696,960 | 206,539 | SB2-7d -71,898 | 16568,692 | 184,638
SBI1-15d -87,029 | 18511,881| 199,792 | SB2-8d -37,830| 17751,135| 196,269
SB1-15e -80,697 | 18173,410| 196,129 | TSB-3d -119,733 13564,465| 160,592
SB1-15f | -172,980 | 18281,874| 200,934 | TSB-3¢ -119,836| 13589,859| 161,631
SB1-17d | -174,485| 18233,016| 195,300 | TSB-3f -190,099 | 13549,071 | 159,683
SB1-17e | -169,685 | 18584,432| 199,266

Cizelge 6.13. Notr 4,4-oxydianilin ve tiirevlerinin DMF fazinda (e=36,71, T=298K) PM3

yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi) degerleri

Bilesik | , A At AS | Bilesik |, AHr Al AS
(kcal/mol) | (cal/mol) | (cal/mol) (kcal/mol) | (cal/mol) | (cal/mol)
SBI-IN 104,118 | 15718,864 184,690 | SB1-18N 93,276 | 17179,636 | 195,335
SB1-2N 11,466 | 17178,196 191,740 | SB2-IN 52,872 117275,907 | 195,033
SB1-3N 29,516 |19010,312 212,770 | SB2-2N 39,067 | 18867,327 | 204,933
SB1-4N 90,843 | 17165,469 193,388 | SB2-3N -36,316 | 18166,667 | 197,165
SB1-5N 16,355]16630,158 190,775 | SB2-4N 51,8471 17126,188 | 195,050
SB1-6N 16,994 | 16644,189 194,911 | SB2-5N 14,277 1 16968,064 | 192,186
SB1-7N 45,505 | 14719,309 179,332 | SB2-6N 38,806 | 16977,647 | 192,627
SB1-8N 101,318 | 14848,625 172,719 | SB2-7N 13,978 | 16815,515 | 187,966
SB1-9N 115,036 | 15551,374 182,805 | SB2-8N 48,092 | 18039,482 | 202,571
SB1-10N -76,940 | 19085,571 207,952 | TSB-1N 50,967 | 12970,713 | 157,068
SB1-11N 80,860 | 18780,714 211,328 | TSB-2N 36,989 | 14631,951 | 170,095
SB1-12N 65,686 | 20220,206 216,361 | TSB-3N -37,895|13958,610 | 160,467
SB1-13N 24,789 | 19151,926 210,118 | TSB-4N 49,839(12999,021 | 157,382
SB1-14N 128,721 | 18486,266 203,862 | TSB-5N 12,8721 12728,076 | 155,145
SBI1-15N 1,757 | 18910,099 208,801 | TSB-6N 50,009 | 13006,563 | 158,024
SB1-16N 83,901 | 18784,455 201,587 | TSB-7N 12,582 12708,571 | 153,304
SB1-17N -85,136 | 18599,716 200,263 | TSB-8N 46,486 |13793,741 | 161,985

Cizelge 6.14. Protonlanmis 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) PM3

yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi) degerleri

Bilesik | . AHr AH AS 1 Bilesik | . At AH AS
3 (kcal/mol) | (cal/mol) | (cal/mol) 3 (kcal/mol) | (cal/mol) | (cal/mol)
SB1-1a 212,260 | 15672,140| 178,161 | SB1-18a 202,211 17204,505 194,383
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Cizelge 6.14. (Devam) Protonlanmis 4,4’-oxydianilin tiirevlerinin DMF fazinda (e=36,71,
T=298K) PM3 yontemiyle hesaplanmis AH; (olusum 1s1s1), AH (entalpi) ve AS

(entropi) degerleri

SB1-1b 212,008 | 15704,939 | 176,648 | SB1-18b 202,980 | 17247,052 193,738
SBl1-1c 322,889 | 15609,118 | 173,406 | SB1-18c 315,717|17145,923 188,766
SB1-2a 119,850 | 17161,539 | 189,983 | SB2-1a 160,967 | 17089,015 189,984
SB1-2b 118,920 | 17249,793 | 189,387 | SB2-1b 162,281 | 17196,197 189,480
SB1-2¢ 230,320 | 17003,172 | 183,987 | SB2-1c 274,037 |17113,185 186,755
SB1-3a 138,329 | 19125,540 | 212,157 | SB2-2a 147,813 | 18654,921 198,161
SB1-3b 137,672 | 18982,970 | 210,038 | SB2-2b 149,028 | 18710,114 203,925
SB1-3c 250,974 | 18915,929 | 203,990 | SB2-2c 260,082 18617,705 195,927
SB1-4a 199,331 | 17248,548 | 193,821 | SB2-3a 71,508 | 17988,298 193,839
SB1-4b 199,365 | 17215,883 | 192,161 | SB2-3b 70,459 | 17886,536 194,944
SB1-4c 311,581 17190,979 | 188,586 | SB2-3c 183,185 | 17923,680 190,821
SB1-5a 124,754 | 16622,425 | 188,546 | SB2-4a 159,394 | 17151,780 188,678
SB1-5b 124,526 | 16600,960 | 185,905 | SB2-4b 160,361 | 17211,612 189,962
SB1-5¢ 236,935 | 16588,359 | 181,210 | SB2-4¢ 272,708 | 17035,334 186,412
SB1-6a 125,670 | 16580,599 | 186,019 | SB2-5a 122,574 | 16800,029 185,768
SB1-6b 125,960 | 16630,931 | 191,036 | SB2-5b 123,007 | 16833,870 186,546
SB1-6¢ 239,057 | 16592,450 | 180,219 | SB2-5¢ 235,881 |16814,530 185,250
SB1-7a 152,077 | 14654,712 | 170,207 | SB2-6a 159,625 | 17087,473 188,673
SB1-7b 151,965 | 14688,297 | 171,608 | SB2-6b 159,963 | 17092,851 188,472
SB1-7c 260,558 | 14776,384 | 168,337 | SB2-6¢ 271,693 | 17042,475 184,469
SB1-8a 206,911 | 14787,169 | 167,446 | SB2-7a 122,128 | 16799,668 186,992
SB1-8b 206,397 | 14841,992 | 168,849 | SB2-7b 122,137 16802,789 185,848
SB1-8c 314,222 | 14848,838 | 168,622 | SB2-7c 234,291 16762,811 184,279
SB1-9a 224,236 | 15558,425| 180,713 | SB2-8a 155,887 | 18074,130 195,995
SB1-9b 224,213 | 15561,787 | 182,189 | SB2-8b 159,036 | 17973,229 199,351
SB1-9¢ 337,324 | 15446,003 | 172,545 | SB2-8c 270,307 17804,011 191,326
SB1-10a 30,219 | 19084,673 | 203,345 | TSB-1a 160,226 | 13046,856 154,817
SB1-10b 30,636 | 19033,271 | 207,587 | TSB-1b 144,162 | 13068,841 154,882
SB1-10c 142,596 | 19119,045 | 202,137 | TSB-1c 257,489 | 12705,828 147,173
SB1-11a 190,548 | 18805,001 | 206,468 | TSB-2a 147,292 | 14617,470 167,566
SB1-11b 190,921 | 18796,947 | 207,693 | TSB-2b 131,587 | 14244,603 159,953
SBI-11c 305,103 | 18758,961 | 204,652 | TSB-2c 243,426 | 14380,639 164,311
SB1-12a 176,273 | 20452,876 | 219,410 | TSB-3a 68,951 | 13775,040 158,121
SB1-12b 176,588 | 20446,779 | 219,552 | TSB-3b 55,2421 13861,948 159,861
SB1-12¢ 289,083 | 20432,354 | 214,389 | TSB-3c 166,452 | 13731,844 156,590
SB1-13a 132,495 19130,706 | 205,668 | TSB-4a 158,085 | 13015,396 155,375
SB1-13b 132,332 | 19137,229 | 209,186 | TSB-4b 143,119 | 12872,251 154,065
SB1-13c 243,814 | 19036,635 | 197,198 | TSB-4c 254,614 | 12811,676 152,705
SB1-14a 234,094 | 18483,708 | 204,219 | TSB-5a 122,574 | 16800,029 185,768
SB1-14b 233,985 | 18428,563 | 203,383 | TSB-5b 123,007 | 16833,870 186,546
SB1-14c 342,405 | 18240,471 | 193,737 | TSB-5c¢ 235,881 | 16814,530 185,250
SB1-15a 110,225 | 18794,081 | 203,494 | TSB-6a 159,625 | 17087,473 188,673
SB1-15b 109,404 | 18904,686 | 203,677 | TSB-6b 159,963 | 17092,851 188,472
SB1-15¢ 221,526 | 18798,747 | 200,102 | TSB-6¢ 271,693 | 17042,475 184,469
SB1-16a 194,782 | 18838,573 | 209,858 | TSB-7a 122,128 | 16799,668 186,992
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Cizelge 6.14. (Devam) Protonlanmis 4,4’-oxydianilin tiirevlerinin DMF fazinda (e=36,71,
T=298K) PM3 yontemiyle hesaplanmis AH; (olusum 1s1s1), AH (entalpi) ve AS

(entropi) degerleri

SB1-16b 195,074 | 18786,432 | 203,628 | TSB-7b 122,137 | 16802,789 185,848
SB1-16¢ 309,001 | 18731,663 | 202,437 | TSB-7c 234,291 16762,811 184,279
SB1-17a 22,650 | 18757,925| 201,370 | TSB-8a 155,887 18074,130 195,995
SB1-17b 26,114 | 18792,207 | 197,402 | TSB-8b 159,036 | 17973,229 199,351
SB1-17¢ 134,354 | 18598,808 | 194,886 | TSB-8c 270,307 | 17804,011 191,326

Cizelge 6.15. Deprotonlanmis 4,4’-oxydianilin ve tiirevlerinin DMF fazinda (¢=36,71, T=298K)

PM3 yontemiyle hesaplanmis AH; (olusum 1sis1), AH (entalpi) ve AS (entropi)

degerleri
- AH AH AS - AH AH AS

Bilesik (kcal/nflol) (cal/mol) | (cal/mol) | Dlesik (kcal/nflol) (cal/mol) | (cal/mol)
SB1-2d 72,223 16978,683 | 190,442 |SBI-17f | -210,667 | 17777,664| 193,409
SB1-2¢ 69,532 [ 16548,314| 185,088 | SBI-1d 31,575 | 16975,057 | 193,993
SBI2f | -156,694|16673,135| 186,525 | SB1-2d 46,414 | 18576,190 | 204,495
SB1-3d -57,397]18923,974| 211,190 | SB2-3d -120,954 [ 17802,915 | 193,114
SB1-3¢ 255,944 | 18463,995 | 205,805 | SB2-3¢ 116,512 [ 17771,417 | 194,022
SBI-3f | -145,822]18693,628 | 204,665 | SB2-4d 33,360 | 16958,180 | 191,567
SBI-10d | -157,494 | 18732,424| 207,358 | SB2-5d 70,039 | 16659,418 | 188,718
SBI-10e | -157,937|18088,321| 189,594 | SB2-6d 32,762 [ 16999,743 | 195,335
SBI-10f | 240,973 | 18684,654| 205,881 |SB2-7d 70,542 | 16569,852 | 184,745
SBI1-15d | -85,697|18503,478 | 199,517 |SB2-8d 36,507 | 17749,581 | 196,635
SBI-15¢ | -79,441|18168,805| 195,682 TSB-3d | -118,352|13567,065| 161,023
SBI-15f | -172,980 | 18281,874| 200,934 | TSB-3e _118,447 | 13583,786 | 161,423
SBI-17d | -173,041|18225,708| 195311 | TSB-3f _186,065 | 13543,871 | 159,693
SB1-17¢ | -168,214|18579,015| 199,265

Cizelge 6.16. Notr 4,4-oxydianilin ve tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) PM6

yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi) degerleri

Bilesik | , OHr AH AS | Bilesik |, Allr AH AS
(kcal/mol) | (cal/mol) | (cal/mol) (kcal/mol) | (cal/mol) | (cal/mol)
SB1-1N 96,571 | 16059,036 | 182,312 | SB1-18N 77,689 | 17557,126 201,878
SB1-2N 2,112| 17639,430 | 190,067 | SB2-1N 40,458 | 17605,506 194,266
SB1-3N 9,514 19540,666 | 211,035 | SB2-2N 34,5431 19280,707 207,782
SB1-4N 75,955] 17570,389 | 195,939 | SB2-3N -49,991 | 18515,354 194,914
SB1-5N 0,009 | 17121,570 | 194,924 | SB2-4N 39,415 17562,692 193,607
SB1-6N 0,939 17180,615| 192,363 | SB2-5N 1,810 17312,298 193,413
SB1-7N 29,713 | 15054,925| 177,698 | SB2-6N 28,801 |17310,216 193,001
SB1-8N 93,007 | 15191,305| 176,512 | SB2-7N 1,420 | 17398,255 193,108
SB1-9N 111,434 15949,370 | 179,021 | SB2-8N 31,599 | 18498,016 198,692
SB1-10N -81,136 | 19553,871 | 203,748 | TSB-IN 38,397 | 13459,070 160,950
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Cizelge 6.16. (Devam) Notr 4,4'-oxydianilin ve tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) PM6

yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi) degerleri

SB1-11IN 59,615 | 19039,157 | 207,215 | TSB-2N 32,318 | 15006,423 169,611
SB1-12N 65,642 | 20848,925 | 225,114 | TSB-3N -51,158 | 14424,575 161,924
SB1-13N 7,410 | 19803,630 | 212,404 | TSB-4N 37,583 |13393,951 157,657
SBI1-14N 119,507 19102,453 | 207,608 | TSB-5N -0,082 | 13224,087 156,327
SBI-15N -12,462 | 19423,960 | 210,405 | TSB-6N 50,009 | 13006,563 158,024
SB1-16N 60,481 | 19059,762 | 202,983 | TSB-7N -0,489 | 13185,563 155,502
SB1-17N -97,784 | 18880,606 | 197,269 | TSB-8N 29,947 14179,377 164,558

Cizelge 6.17. Protonlanmis 4,4-oxydianilin tlirevlerinin

sulu ¢ozeltide (e=78,4, T=298K) PM6

yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi) degerleri

Bilesik | . AHr AH AS Bilesik | . AHr AH AS

(kcal/mol) | (cal/mol) | (cal/mol) (kcal/mol) | (cal/mol) | (cal/mol)
SB1-1a 199,464 | 16140,727 181,885 | SB1-18a 180,706 | 17534,391| 192,293
SBI1-1b 198,422 | 16067,265 183,337 | SB1-18b 180,871 | 17640,246| 196,217
SBI1-1c 302,312 | 16161,191 179,922 | SB1-18c 286,571 | 17628,880| 190,579
SB1-2a 103,749 | 17910,852 190,209 | SB2-1a 143,104 | 17835208 | 197,488
SB1-2b 103,469 | 17688,146 192,677 | SB2-1b 143,725 | 17747,528 | 191,154
SB1-2¢ 208,156 | 17734,985 187,905 | SB2-1¢ 248,758 | 17586,458 | 187,814
SB1-3a 112,315|19617,787 208,943 | SB2-2a 137,054 | 19270,085| 203,294
SB1-3b 111,732 19623,702| 211,724 | SB2-2b 138,888 | 19507,492| 209,969
SB1-3c 217,353 119684,107 | 211,531 |SB2-2¢ 244,453 | 19247,600| 202,893
SB1-4a 178,806 | 17518,757 194,233 | SB2-3a 52,042 18677,790 | 198,224
SB1-4b 178,576 | 17571,118 196,416 | SB2-3b 51,572 | 18513,127| 199,322
SB1-4c 284,274 | 17576,275 189,451 | SB2-3¢ 157,598 | 18440,087 | 192,528
SB1-5a 102,727 | 17187,104 193,251 | SB2-4a 141,813 | 17711,068 | 196,340
SB1-5b 102,485 | 17180,409 192,544 | SB2-4b 142,098 | 17690,461 | 194,139
SB1-5¢ 207,462 | 17201,642 187,294 | SB2-4c 247,153 | 17627,051| 189,427
SB1-6a 104,292 | 17144,567 189,375 | SB2-5a 104,418 | 17529,629| 194,807
SB1-6b 104,436 | 17157,638 191,204 | SB2-5b 105,250 | 17563,518| 191,632
SB1-6¢ 209,804 | 17264,856 188,754 | SB2-5¢ 210,426 | 17519,203 | 187,257
SB1-7a 131,201 | 15091,686 173,076 | SB2-6a 142,400 | 17684,820| 194,195
SB1-7b 131,149 | 15123,583 175,470 | SB2-6b 142,684 | 17815,156| 195,926
SB1-7c 233,789 15032,950 171,061 | SB2-6¢ 247,779 | 17620,713| 190,044
SB1-8a 193,988 | 15107,115 170,399 | SB2-7a 103,904 | 17550,066 | 192,392
SB1-8b 193,478 | 15270,368 173,887 | SB2-7b 103,634 | 17444,803 | 190,245
SB1-8¢ 295,708 | 15310,816 173,476 | SB2-7¢ 209,189 | 17511,235| 188,227
SB1-9a 215,409 | 15953,997 180,802 | SB2-8a 133,957 | 18574,821| 200,571
SB1-9b 215,625]15921,981 176,886 | SB2-8b 136,429 | 18499,589| 202,052
SB1-9¢ 321,055 | 15935,518 178,688 | SB2-8c 240,879 | 18409,857| 195,732
SB1-10a 17,916 | 19737,260 | 205,839 | TSB-1a 141,273 | 13688,115| 158,452
SB1-10b 20,432 | 19800,766 207,188 | TSB-1b 131,050 | 13436,797| 155,529
SB1-10c 127,200 19721,171 207,530 | TSB-1c 235,219| 13374,301| 153,750
SB1-11a 163,804 | 19037,222 206,799 | TSB-2a 137,084 | 15156,217| 169,804
SBI1-11b 163,654 | 19114,950 209,247 | TSB-2b 125,560 | 15061,367| 175,592
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Cizelge 6.17. (Devam) Protonlanmis 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K)

PM6 yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi)

degerleri
SB1-11c 270,283 119092,145| 207,197 | TSB-2¢ 231,718 | 15058,642| 168,628
SB1-12a 170,873 | 20757,817| 220,163 | TSB-3a 49,755 | 14535,083 | 162,657
SB1-12b 172,089 | 20863,892 | 220,414 | TSB-3b 41,632 | 14394,397 | 160,970
SB1-12¢ 278,379 120827,890 | 217,407 | TSB-3c 144,176 | 14224,573| 159,684
SB1-13a 109,305 | 19759,786| 210,390 | TSB-4a 139,683 | 13570,393 | 159,875
SB1-13b 109,152 | 19861,712| 210,055 | TSB-4b 130,050 | 13486,821| 159,571
SB1-13c 213,038 | 19601,996 | 202,6752 | TSB-4c 235,387 | 13317,462| 153,815
SB1-14a 220,191 | 19140,346| 208,540 | TSB-5a 102,771 | 13381,241| 154,128
SB1-14b 219,977 | 19090,860 | 205,531 | TSB-5b 92,680 | 13196,990 | 154,466
SB1-14c 322,378 | 19097,682 | 205,777 | TSB-5¢ 197,057 | 13172,724| 153,175
SB1-15a 90,586 | 19416,892 | 208,797 | TSB-6a 157,020 | 13004,878 | 153,925
SB1-15b 90,426 | 19143,141 204,094 | TSB-6b 141,665 | 12889,972| 153,266
SB1-15c¢ 193,820 | 19169,584 | 202,591 | TSB-6¢ 251,156 | 12798,727| 148,592
SB1-16a 165,335 |19141,059| 208,273 | TSB-7a 101,662 | 13443,273| 155,622
SB1-16b 165,502 | 19053,099 | 205,680 | TSB-7b 92,203 | 13293,490| 157,739
SB1-16¢ 271,371 | 18958,628 | 202,033 | TSB-7c 196,164 | 13182,581| 152,277
SB1-17a 1,270 | 19467,700 | 201,419 | TSB-8a 134,991 | 14040,623| 160,877
SB1-17b 0,790 19285,017| 201,604 | TSB-8b 122,243 | 14236,131| 166,482
SB1-17c 109,120 | 19346,326 | 200,508 | TSB-8c 228,079 14130,513 | 160,762

Cizelge 6.18. Deprotonlanmis 4,4’-oxydianilin ve tiirevlerinin sulu ¢ézeltide (e=78,4, T=298K)

PM6 yontemiyle hesaplanmis AH; (olusum 1sis1), AH (entalpi) ve AS (entropi)

degerleri
I AH AH AS o AH AH AS

Bilesik (kcal/nflol) (cal/mol) | (cal/mol) Bilesik (kcal/nflol) (cal/mol) | (cal/mol)
SB1-2d -93,651 | 17478,010 | 189,415 | SB1-17f -279,722|18946,851 | 199,272
SB1-2¢ -85,945 | 17514,557| 191,136 | SB2-1d -56,145|17350,013 | 193,548
SB1-2f -190,421|17108,993 | 191,755 | SB2-2d -62,187 | 19051,468 | 208,112
SB1-3d -90,544 | 19454,489 | 209,887 | SB2-3d -146,638 | 18238,067 | 196,561
SB1-3e -86,994 | 19300,994 | 208,142 | SB2-3e -143,984 | 18235,074 | 193,975
SB1-3f -190,709 | 18989,984 | 208,365 | SB2-4d -56,957 | 17308,228 | 190,673
SB1-10d -177,184119248,401 | 206,590 | SB2-5d -94,496 | 17153,720| 192,161
SB1-10e -177,519 | 18633,065 | 191,644 | SB2-6d -56,616 | 17347,258 | 195,656
SB1-10f -273,101 | 18672,555 | 200,767 | SB2-7d -94,848 | 17175,484 | 192,452
SB1-15d -112,636 | 19082,087 | 207,467 | SB2-8d -64,330 | 18152,896 | 198,964
SB1-15¢ -103,319 | 18646,106 | 196,315 | TSB-3d -144,794 1 14082,426 | 159,285
SB1-15f -208,692 | 18645,276 | 202,507 | TSB-3e -143,610|14149,513 | 164,258
SB1-17d -199,774 1 19386,909 | 203,028 | TSB-3f -228,789 | 13659,333 | 157,339
SB1-17¢ -196,180 | 19109,114 | 202,349
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Cizelge 6.19. Notr 4,4'-oxydianilin ve tiirevlerinin DMF fazinda (e=36,71, T=298K) PM6

yontemiyle hesaplanmis AH; (olusum 1sis1), AH (entalpi) ve AS (entropi) ve

degerleri

Bilesik |, At At AS | Bilesik |, A Al AS

(kcal/mol) | (cal/mol) | (cal/mol) (kcal/mol) | (cal/mol) | (cal/mol)
SBI-IN 96,919 | 16053,231| 180,592 | SB1-18N 78,062 17556,203 | 200,685
SBI1-2N 2,618 | 17643,782| 190,398 | SB2-1N 40,885 17612,589 | 194,338
SB1-3N 10,018 | 19551,603 | 211,235|SB2-2N 35,087 19275,623 | 208,030
SB1-4N 76,318 | 17570,369 | 196,156 | SB2-3N -49,396 18510,406 | 195,339
SBI1-5N 0,366 | 17117,502| 194,387 | SB2-4N 39,830 17559,967 | 193,558
SB1-6N 1,290 | 17177,017| 192,350 | SB2-5N 2,222 17317,316 | 194,775
SB1-7N 30,084 | 15056,166| 178,418 |SB2-6N 29,259 17039,187 | 183,705
SB1-8N 93,416 | 15192,694| 176,712 | SB2-7N 1,833 17404,616 | 193,183
SB1-9N 111,946 | 15948,689 | 179,183 | SB2-8N 32,020 18502,570 | 198,719
SB1-10N -80,537 | 19561,926 | 204,096 | TSB-1N 38,760 13453,200| 160,159
SB1-11IN 59,976 | 19039,032| 207,500 | TSB-2N 32,808 15001,123 | 169,706
SB1-12N 66,287 | 20844,944| 225,699 | TSB-3N -50,614 14410,647 | 161,926
SB1-13N 7,892 | 19797,619| 212,396 | TSB-4N 37,924 13387,571| 157,846
SB1-14N 119,918 | 19101,750 | 207,875 | TSB-5N 0,258 13215,558 | 156,173
SBI1-15N -11,991 | 19429,461 | 212,979 | TSB-6N 38,042 13420,338 | 158,223
SB1-16N 60,845 | 19054,619| 202,926 | TSB-7N -0,145 13184,599 | 155,703
SB1-17N -97,201 | 18876,920 | 197,036 | TSB-8N 29,947 14179,377 | 164,558

Cizelge 6.20.

Protonlanmis 4,4'-oxydianilin ve tiirevlerinin DMF fazinda (e=36,71, T=298K) PM6

yontemiyle hesaplanmis AHy (olusum 1sis1), AH (entalpi) ve AS (entropi) degerleri

Bilesik | . AHr AH AS Bilesik | . AHr AH AS

(kcal/mol) | (cal/mol) | (cal/mol) (kcal/mol) | (cal/mol) | (cal/mol)
SB1-1a 200,742 | 16137,845 181,833 | SB1-18a 182,002 | 17533,824 | 192,421
SB1-1b 199,711 | 16065,146 182,263 | SB1-18b 182,152| 17640,765| 196,737
SB1-1c 305,342 | 16165,617 180,743 | SB1-18c 289,646 | 17628,994| 190,684
SB1-2a 105,226 | 17898,795 190,338 | SB2-1a 144,498 | 17828,231| 198,701
SB1-2b 104,830 | 17685,772 192,334 | SB2-1b 145,103 | 17743,385| 191,231
SB1-2¢ 211,276 | 17731,002 187,902 | SB2-1c¢ 251,908 | 17589,587| 188,072
SB1-3a 113,834 | 19610,435 208,280 | SB2-2a 138,478 | 19262,834 | 203,219
SB1-3b 113,164 | 19629,456 212,037 | SB2-2b 140,536 | 19504,376| 210,127
SB1-3c 220,624 | 19687,823 211,743 | SB2-2¢ 247,807 | 19242,614| 203,038
SB1-4a 180,181 | 17517,058 194,404 | SB2-3a 53,606 | 18668,803 | 198,539
SB1-4b 179,936 | 17571,094 196,212 | SB2-3b 53,008 | 18498,472| 196,421
SB1-4c 287,467 | 17573,011 189,469 | SB2-3c 160,800 | 18442,376| 192,902
SB1-5a 104,087 | 17187,363 193,319 | SB2-4a 143,226 | 17706,389 | 194,293
SB1-5b 103,827 | 17184,820 194,008 | SB2-4b 143,532 | 17681,370| 193,718
SB1-5¢ 210,641 | 17194,553 186,743 | SB2-4c 250,371 | 17630,957 | 189,306
SB1-6a 105,636 | 17143,292 189,306 | SB2-5a 105,802 | 17521,817| 194,085
SB1-6b 105,772 | 17157,872 191,435 | SB2-5b 106,672 | 17558,956| 192,184
SB1-6¢ 213,008 | 17262,238 188,744 | SB2-5¢ 213,623 | 17513,814| 187,229
SB1-7a 132,509 | 15090,042 173,161 | SB2-6a 143,781 | 17679,068 | 194,135
SB1-7b 132,458 | 15118,768 174,460 | SB2-6b 144,116 | 17810,997| 196,661
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Cizelge 6.20. (Devam) Protonlanmis 4,4’-oxydianilin ve tiirevlerinin DMF fazinda (e=36,71,
T=298K) PM6 yontemiyle hesaplanmis AH; (olusum 1sis1), AH (entalpi) ve AS

(entropi) degerleri

SB1-7c 236,850 | 15033,879 170,953 | SB2-6¢ 250,978 | 17621,595| 191,252
SB1-8a 195,348 | 15108,648 170,583 | SB2-7a 105,312 | 17546,879 | 192,431
SB1-8b 194,794 | 15275,293 174,648 | SB2-7b 105,034 | 17456,751| 190,768
SB1-8c 298,758 | 15307,655 172,862 | SB2-7c 212,386 | 17510,415| 188,328
SB1-9a 216,997 | 15955,990 181,307 | SB2-8a 135,327 | 18570,894 | 200,517
SB1-9b 217,209 | 15922,450 177,043 | SB2-8b 137,773 | 18499,787| 202,899
SB1-9¢ 324,589 | 15939,368 178,746 | SB2-8¢ 244,021 | 18405,624 | 195,680
SB1-10a 19,289 | 19723,820 205,456 | TSB-1a 142,516 | 13694,343 | 157,894
SB1-10b 21,946 | 19817,625 207,714 | TSB-1b 132,681 | 13438,642| 155,717
SB1-10c 130,478 | 19716,114 205,298 | TSB-1c 238,696 | 13377,354| 153,763
SB1-11a 165,141 | 19031,040 206,389 | TSB-2a 138,608 | 15151,502| 170,196
SB1-11b 165,028 | 19116,136 209,638 | TSB-2b 127,223 | 15062,203 | 176,765
SBI-11c 273,460 | 19090,817 208,444 | TSB-2c 235,380 | 15062,303 | 168,688
SB1-12a 172,507 | 20752,493 220,149 | TSB-3a 51,081 | 14490,047| 161,562
SB1-12b 173,817 20863,277 220,592 | TSB-3b 43,451 | 14390,419| 161,234
SB1-12¢ 282,017 | 20827,752 217,688 | TSB-3c 147,662 | 14220,062 | 159,481
SB1-13a 110,647 | 19755,930 210,447 | TSB-4a 140,980 | 13586,358 | 160,543
SB1-13b 110,453 | 19865,971 210,592 | TSB-4b 131,722 | 13488,663 | 159,892
SB1-13c 215,979 | 19603,115 202,791 | TSB-4c 238,906 | 13324,947| 154,040
SB1-14a 221,502 | 19145,678 210,632 | TSB-5a 104,057 | 13394,449 | 153,999
SB1-14b 221,245 | 19090,301 205,493 | TSB-5b 94,319 | 13198,680 | 154,288
SB1-14c 325,307 | 19096,230 205,781 | TSB-5c¢ 200,581 | 13176,858 | 154,315
SB1-15a 92,082 | 19406,497 209,132 | TSB-6a 141,646 | 13694,743 | 159,322
SB1-15b 91,817 | 19138,836 204,097 | TSB-6b 132,187 | 13486,579 | 159,322
SB1-15¢ 196,847 19176,386 202,929 | TSB-6¢ 238,452 | 13401,353 | 155,578
SB1-16a 166,575 | 19141,460 208,619 | TSB-7a 102,943 | 13455,028 | 155,306
SB1-16b 166,780 | 19050,653 205,423 | TSB-7b 93,869 | 13294,963 | 157,559
SB1-16¢ 274,402 | 18955,913 201,556 | TSB-7c 199,690 | 13185,914| 152,310
SB1-17a 3,267 | 19554,669 203,789 | TSB-8a 136,191 | 14043,294| 160,997
SB1-17b 2,391 | 19272,308 202,181 | TSB-8b 123,869 | 14235,545| 164,851
SBI1-17c 109,120 | 19346,326 200,508 | TSB-8c 231,528 | 14135,785| 160,928

Cizelge 6.21. Deprotonlanmis 4,4’-oxydianilin ve tiirevlerinin DMF fazinda (¢=36,71, T=298K)

PM6 yontemiyle hesaplanmis AHy (olusum 1s1s1), AH (entalpi) ve AS (entropi)

degerleri
- AH AH AS - AH AH AS
Bilesik (kcal/nflol) (cal/mol) | (cal/mol) | BUeSiK (kcal/nflol) (cal/mol) | (cal/mol)
SB1-2d 292,056 | 17478,138| 189,549 |SBI-17f 275,576| 18938,984 | 200,369
SB1-2¢ 84,481 | 17510,888| 191,491 |SB2-1d 54,667 | 17344,256| 193,898
SB1-2f _187,142| 17103,525| 189,760 | SB2-2d 60,579 | 19049,710| 208,456
SB1-3d 89,017 | 19450,963| 209,957 | SB2-3d 144,909 | 18231,126| 196,165
SB1-3¢ “85,444| 19295418 210,856 | SB2-3¢ 142,359 | 18238,365| 193,871
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Cizelge 6.21. (Devam) Deprotonlanmis 4,4’-oxydianilin ve tiirevlerinin DMF fazinda (¢=36,71,
T=298K) PM6 yontemiyle hesaplanmis AH; (olusum 1sis1), AH (entalpi) ve AS

(entropi) degerleri

SB1-3f -187,552| 18986,055| 208,176 | SB2-4d -55,452 | 17299,751| 190,662
SB1-10d -175,597| 19245,155| 209,152 | SB2-5d -93,004 | 17145,269| 191,928
SB1-10e -176,181| 18620,352 191,704 | SB2-6d -55,118 | 17344,554| 195,706
SB1-10f -269,869 | 18661,307 | 200,624 | SB2-7d -93,347| 17164,533 | 191,691
SB1-15d -111,150| 19071,519| 207,582 | SB2-8d -62,843 | 18152,663 | 199,186
SB1-15e -101,966 | 18650,347 196,553 | TSB-3d -143,215| 14077,708 | 159,212
SB1-15f -208,692 | 18645,276| 202,507 | TSB-3¢e -142,015| 14139,149| 162,728
SB1-17d -198,116 | 19372,296| 203,280 | TSB-3f -224,481| 13657,620 | 157,482
SB1-17e -194,474 | 19095,447| 202,686
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7. SONUCLAR VE TARTISMA

7.1. Baz1 4,4'-Oxydianilin Ve Tiirevi Molekiillerinin Termodinamik

Hesaplamalar

7.1.1. AG¢(Kinetik) Hesaplamalan

Bilgisayar hesaplamalarindan elde edilen AHy, AS degerlerinden AGy
asagidaki sekilde hesaplandi.

SB1-1 molekiilii icin AM1 yontemiyle hesaplamalar sonucu elde edilen AHg,
AS degerleri kullanilarak AGy hesaplar1 asagidaki sekilde goriildiigii gibi
orneklendirilmistir.

AG=AH;- TAS (7.1.)

AG=115.02(kcal/mol) — (298 K x 179.261 cal/molK x 107)

AG#=61.600 kcal/mol

Esitlik (7.1.)’in kullanilmasi sonucu hesaplanan AGy degerleri Cizelge 7.1-
7.30°da verildi.

Esitlik 7.1.kulllanilarak elde edilen AGy degerleri sulu ¢ozeltide (e=78,4,
T=298K) AM1 metodu i¢in Cizelge 7.1-7.5 arasinda, DMF c¢ozeltisinde (¢=36,71,
T=298K) ise Cizelge 7.6-7.10 arasinda verilmistir.

Esitlik 7.1.kulllanilarak elde edilen AGy degerleri sulu ¢ozeltide (e=78,4,
T=298K) PM3 metodu i¢in Cizelge 7.11-7.15 arasinda, DMF c¢ozeltisinde
(e=36,71, T=298K) ise Cizelge 7.16-7.20 arasinda verilmistir.

Esitlik 7.1.kulllanilarak elde edilen AGy degerleri sulu ¢ozeltide (e=78,4,
T=298K) PM6 metodu i¢in Cizelge 7.21-7.25 arasinda, DMF ¢ozeltisinde
(e=36,71, T=298K) ise Cizelge 7.26-7.30 arasinda verilmistir.

Cizelge 7.1. Baz1 4,4'-oxydianilin ve tiirevi molekillerinin termodinamik o6zelliklerinin sulu

¢ozeltide (e=78,4, T=298K) AM1 metoduyla hesaplanan degerlerinden elde edilen

AG:
— AH; AS AG; — AH; AS AG

Bilesik |y cal/mol) | (cal/mol) | (keal/mol) | B | (kcal/mol) | (cal/mol) | (keal/mol)
SBI-IN | 115,020 | 179261 | 61,600 | SBI-ISN | 103,886 | 192252 | 46,595
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Cizelge 7.1. (Devam) Bazi 4,4'-oxydianilin ve tiirevi molekiillerinin termodinamik 6zelliklerinin
sulu ¢ozeltide (e=78,4, T=298K) AMI metoduyla hesaplanan degerlerinden elde
edilen AG¢

SB1-2N 24,982 | 189,760 -31,567 | SB2-IN 64,579 | 194,071 6,746

SB1-3N 39,621 | 207,970 -22,354 | SB2-2N 68,865 | 204,911 7,801

SB1-4N 100,858 | 190,816 43,995 | SB2-3N -23,716 | 193,121 -81,266

SB1-5N 24,096 | 185,765 -31,262 | SB2-4N 62,962 | 191,693 5,837

SB1-6N 25,423 | 188,661 -30,798 | SB2-5N 25,346 | 193,683 -32,372

SB1-7N 72,363 | 166,346 22,792 | SB2-6N 49,267 | 188,176 -6,810

SB1-8N 139,695 | 167,048 89,915 | SB2-7N 24,628 | 188,719 -31,610

SB1-9N 132,961 | 177,222 80,149 | SB2-8N 59,253 | 200,609 -0,528

SB1-10N -63,872 | 209,040 -126,166 | TSB-IN 56,460 | 153,259 10,789

SB1-11N 91,445 | 208,438 29,331 | TSB-2N 61,005 | 167,033 10,872

SB1-12N 110,770 | 220,287 45,124 | TSB-3N -30,673 | 154,684 76,769

SB1-13N 34,609 | 205,831 -26,729 | TSB-4N 55,192 | 152,338 9,795

SB1-14N 138,594 | 202,361 78,291 | TSB-5N 17,374 | 152,906 -28,192

SB1-15N 15,755 | 201,966 -44,431 | TSB-6N 55,375 | 156,075 8,865

SB1-16N 93,524 | 196,861 34,859 | TSB-7N 16,773 | 149,542 -27,791

SB1-17N -70,219 | 197,601 -129,104 | TSB-8N 51,366 | 162,299 3,001

AG¢= AH;- TAS

Cizelge 7.2. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton almis

hallerinin AM1 metoduyla hesaplanan degerlerinden elde edilen AGg

Bilesik AHy AS AGy Bilesik AHy AS AGy

(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SB1-1a 217,994 | 174,955 165,857 | SB1-18a 209,449 190,821 152,584
SB1-1b 217,811 | 178,055| 164,751 |SB1-18b 209,183 189,369 | 152,751
SB1-2a 127,698 | 191,350 70,676 | SB2-1a 168,682 189,594 | 112,183
SB1-2b 127,472 | 187,214 71,682 | SB2-1b 169,560 189,508 113,087
SB1-3a 141,709 | 204,273 80,836 | SB2-2a 172,721 193,467 115,068
SB1-3b 145,116 | 204,086 84,298 | SB2-2b 174,708 201,371 114,699
SB1-4a 205,034 | 191,121 148,08 | SB2-3a 79,790 193,329 22,178
SB1-4b 204,786 | 189,708 | 148,253 | SB2-3b 79,704 195,441 21,463
SB1-5a 128,049 | 183,690 73,309 | SB2-4a 166,86 188,876 110,575
SB1-5b 127,762 | 185,386 72,517 | SB2-4b 166,887 188,388 110,748
SB1-6a 129,914 | 184,413 74,959 | SB2-5a 129,219 188,160 73,147
SB1-6b 129,941 | 184,285 75,024 | SB2-5b 129,51 188,787 73,252
SB1-7a 174,301 | 168,255 124,161 | SB2-6a 167,246 189,224 110,857
SB1-7b 174,382 | 171,605 123,244 | SB2-6b 167,451 186,473 111,882
SB1-8a 240,057 | 162,687 191,576 | SB2-7a 128,539 186,721 72,896
SB1-8b 239,888 | 172,566| 188,463 |SB2-7b 128,092 185,239 72,891
SB1-9a 237,980 | 175,351 185,725 | SB2-8a 163,343 199,051 | 104,026
SB1-9b 238,026 | 173,667 | 186,273 | SB2-8b 166,238 195,001 | 108,128
SB1-10a 36,738 | 199,752 -22,788 | TSB-1a 161,638 151,439 116,509
SB1-10b 39,618 | 207,152 -22,113 | TSB-1b 152,615 154,029 106,714
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Cizelge 7.2. (Devam) 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton

almus hallerinin AM1 metoduyla hesaplanan degerlerinden elde edilen AGg

SB1-11a 197,983 | 203,888 137,224 | TSB-2a 168,304 170,500 | 116,378
SB1-11b 197,624 | 201,248 137,652 | TSB-2b 158,449 164,043 | 107,922
SB1-12a 218,831 | 213,412 155,234 | TSB-3a 71,934 155,432 25,615
SB1-12b 218,062 | 216,228 153,626 | TSB-3b 65,288 156,797 18,562
SB1-13a 136,996 | 205,106 75,874 | TSB-4a 159,113 155,143 112,880
SB1-13b 136,788 | 201,326 76,793 | TSB-4b 150,897 152,684 | 105,397
SB1-14a 239,703 | 199,359 180,294 | TSB-5a 121,724 150,497 76,876
SB1-14b 239,527 198,909 180,252 | TSB-5b 113,273 149,047 68,857
SB1-15a 117,788 | 201,207 57,828 | TSB-6a 159,534 151,222 114,470
SB1-15b 120,346 | 201,533 60,289 | TSB-6b 151,143 152,646 | 105,654
SB1-16a 200,791 | 202,627 140,408 | TSB-7a 120,346 148,284 76,157
SB1-16b 200,978 | 199,902 141,407 | TSB-7b 112,532 153,159 66,891
SB1-17a 33,446 | 199,225 -25,923 | TSB-8a 158,312 160,004 | 110,631
SB1-17b 33,398 | 196,834 -25,258 | TSB-8b 147,314 159,100 99,902
AG¢= AH;- TAS

Cizelge 7.3. 4,4'-oxydianilin tilirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton almis

hallerinin AM1 metoduyla hesaplanan degerlerinden elde edilen AG;

Bilesik | . AHr AS AGr | Bilegik | AHr AS AGy

(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SB1-1c 322,417| 173,758 270,637 |SB1-18c| 317,100 | 188,616| 260,892
SB1-2¢ 233,933 | 185,487| 178,658 |SB2-1c 276,601 | 185,883 | 221,208
SB1-3¢ 252,214 | 204,035 191,412 | SB2-2c¢ 280,905 | 194,365| 222,984
SB1-4c 311,199 | 181,852| 257,007 | SB2-3c 187,167 | 189,976 | 130,554
SB1-5¢ 233,532 | 177,642 180,595 | SB2-4c 273,419 | 184,813 | 218,345
SB1-6¢ 236,325 | 181,444 182,255 | SB2-5¢ 236,011 | 182,228 181,707
SB1-7¢ 277,443 | 169,912 | 226,809 | SB2-6¢ 273,802 | 189,131 217,441
SB1-8¢ 340,658 | 165,999 | 291,190 |SB2-7¢ 234,723 | 182,667 180,288
SB1-9¢ 345,152 | 167,137| 295,345 | SB2-8c 272,912 192,369 215,586
SB1-10c 142,691 | 202,487 82,350 | TSB-1c 259,483 | 147,731| 215,459
SB1-11c| 307,047 | 202,904 | 246,582 | TSB-2¢ 268,039 | 164,921 | 215,405
SB1-12c| 326,569 | 215,140 | 262,457 | TSB-3c 169,628 | 155,402 | 123,318
SB1-13c| 241,848 | 195,981 183,446 | TSB-4c 256,570 | 149,164 | 212,119
SB1-14c| 342,097 | 195,947| 283,705 | TSB-5¢ 218,796 | 146,267 | 175,209
SB1-15c| 224,087 | 198,621 164,898 | TSB-6¢ 256,867 | 151,983 | 211,576
SB1-16¢c| 309,903 | 195,914| 251,521 |TSB-7¢ 217,735 | 147,323 | 173,833
SB1-17¢c 139,432 | 191,663 82,316 | TSB-8c 256,184 | 156,341 | 209,594
AG¢= AH;- TAS

Cizelge 7.4. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton vermis

hallerinin AM1 metoduyla hesaplanan degerlerinden elde edilen AGg

Bilesik

AHgkcal/mol)

AS(cal/mol)

AG¢kcal/mol)

SB1-2d

-58,255

190,162

-114,923




IVERSITESI

@) ANADOLU UN

75

Cizelge 7.4. (Devam) 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton

vermis hallerinin AM1 metoduyla hesaplanan degerlerinden elde edilen AGy

SB1-2¢ | -51,295]185,489]-106,571
SB1-3d | -48,671208,464[-110,793
SB1-3¢ | -44,199 200,669 |-103,998
SB1-10d | -145,275 | 203,646 | -205,962
SB1-10e | -139,710 | 190,669 | -196,529
SB1-15d| -72,179[203,297[-132,761
SB1-15¢ | -62,411194,966]-120,511
SB1-17d | -154,559 | 198,693 | -213,769
SB1-17¢ | -150,897 | 197,603 [ -209,783
SB2-1d | -18,669[191,251] -75,662
SB2-2d | -15,562203,143] -76,099
SB2-3d [-107,344 | 194,968 | -165,444
SB2-3¢ | -102,04 191,017 [-158,963
SB2-4d | -20,234189,162] -76,604
SB2-5d | -58,147185,160]-113,325
SB2-6d | -20,134 190,646 | -76,947
SB2-7d | -58,505185,199]-113,694
SB2-8d | -24,205192,945| -81,703
TSB-3d [-109,677 | 154,757| 25,615
TSB-3e |-108,989 [ 155,878 | 18,562
AG¢= AH;- TAS

Cizelge 7.5. 4,4'-oxydianilin tlirevlerinin sulu ¢o6zeltide (e=78,4, T=298K) iki proton vermis

hallerinin AM1 metoduyla hesaplanan degerlerinden elde edilen AG;

Bilesik | AHg(kcal/mol) | AS(cal/mol) | AGgkcal/mol)
SB1-2f -141,921 183,786 -196,689
SB1-3f -136,416 206,591 -197,980
SB1-10f -226,864 196,292 -285,359
SB1-15f -158,542 194,973 -216,644
SB1-17f -220,474 195,770 -278,813
TSB-3f -177,355 148,825 123,318
AG;= AH;- TAS

Cizelge 7.6. Notr 4,4-oxydianilin tiirevlerinin DMF ¢ozeltisinde (e=36,71, T=298K) AMI

metoduyla hesaplanan degerlerinden elde edilen AGy

Bilesik |, AMr AS AGr | Bilegik | AH AS AG,
(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SB1-1N 115,392 179,883 61,787 | SB1-18N 104,178 191,875 46,999
SB1-2N 25,374 190,196 -31,304 | SB2-1N 64,909 194,307 7,006
SB1-3N 40,008 208,596 -22,154 | SB2-2N 69,316 205,100 8,196
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Cizelge 7.6. (Devam) Notr 4,4'-oxydianilin tiirevlerinin DMF ¢ozeltisinde (e=36,71, T=298K)

AM1 metoduyla hesaplanan degerlerinden elde edilen AG;

SBI-4N | 101,155 191,276| 44,155 |SB2-3N 23250 193317| -80.858
SB1-5N 24397 186,032| -31,040 | SB2-4N 63293 191624 6,189
SB1-6N 25,727| 190,008 | -30,895 | SB2-5N 25.681|  194,004| -32.132
SB1-7N 72,689 | 166,440 | 23,090 | SB2-6N 49.605| 187.561|  -6.288
SBI-8N | 140,044 167,201| 90,218 |SB2-7N 24.964|  187.879| -31.024
SBI-ON | 133351| 176,606| 80,722 | SB2-8N 50583 |  202,054|  -0,629
SBI-1ON | -63,472| 208,051 | -125471 |TSB-IN 56.751|  153.445| 11,024
SBI-1IN| 91,725 207,965| 29,751 | TSB-2N 61005 167,033| 11,229
SBI-I2N| 111329| 219,798| 45,829 | TSB-3N 30238 154.877| -76.391
SBI-I3N|  34979| 206,706| -26,620 | TSB-4N 55478 | 152284| 10,097
SBI-14N| 138922| 202,563| 78,558 | TSB-5N 17.666|  152.967| -27.918
SBI-ISN| 16,119 201,677| -43,981 |TSB-6N 55.665| 157.780|  8.647
SBI-16N| 93,807| 196,929| 35,122 | TSB-7N 17.064 | 149.667| -27.537
SBI-17N| -69,659| 197,371| -128,475|TSB-8N 51651 162,765 3.147
AGe= AH;- TAS

Cizelge 7.7. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton almis

hallerinin AM1 metoduyla hesaplanan degerlerinden elde edilen AGy

Bilesik | . A AS AGr | pijesik | AHr AS AGy
(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SB1-1a 219,256 174,995 167,108 | SB1-18a 210,682 192,591 153,290
SB1-1b 219,079 178,461 165,898 | SB1-18b 210,486 189,727 153,947
SB1-2a 129,127 191,107 72,177 | SB2-1a 170,039 188,865 113,757
SB1-2b 128,799 187,586 72,898 | SB2-1b 170,910 189,648 114,395
SB1-3a 142,958 204,064 82,147 | SB2-2a 174,096 193,635 116,393
SB1-3b 146,447 204,593 85,478 | SB2-2b 176,320 201,024 116,415
SB1-4a 206,353 190,854 149,479 | SB2-3a 81,287 196,916 22,606
SB1-4b 206,086 189,892 149,498 | SB2-3b 81,083 195,090 22,946
SB1-5a 129,377 183,656 74,648 | SB2-4a 168,238 189,209 111,854
SB1-5b 129,074 185,447 73,811 | SB2-4b 168,250 188,349 112,122
SB1-6a 131,231 184,349 76,295 | SB2-5a 130,572 186,578 74,972
SB1-6b 131,292 184,221 76,394 | SB2-5b 130,894 188,512 74,718
SB1-7a 175,612 168,343 125,446 | SB2-6a 168,602 188,885 112,314
SB1-7b 175,692 171,295 124,646 | SB2-6b 168,817 186,636 113,199
SB1-8a 241,379 163,462 192,667 | SB2-7a 129,923 186,674 74,294
SB1-8b 241,164 172,469 189,768 | SB2-7b 129,439 185,247 74,235
SB1-9a 239,461 175,349 187,207 | SB2-8a 164,680 197,033 105,964
SB1-9b 239,506 173,767 187,723 | SB2-8b 167,544 194,829 109,485
SB1-10a 38,032 199,399 -21,389 | TSB-1a 162,875 151,538 117,717
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Cizelge 7.7. (Devam) 4,4'-oxydianilin tlirevlerinin DMF fazinda (¢=36,71, T=298K) bir proton

almis hallerinin AM1 metoduyla hesaplanan degerlerinden elde edilen AGg

SB1-10b 41,054 207,345 -20,735 | TSB-1b 154,255 154,155 108,317
SB1-11a | 199,253 203,485 138,614 | TSB-2a 168,304 170,500 117,495
SB1-11b | 198,964 201,486 138,921 | TSB-2b 158,449 164,043 109,564
SB1-12a | 220,415 213,257 156,864 | TSB-3a 73,229 155,411 26,917
SB1-12b | 219,766 216,351 155,293 | TSB-3b 67,070 156,982 20,289
SBI1-13a | 138,309 205,507 77,068 | TSB-4a 160,362 154,731 114,252
SB1-13b | 138,064 201,260 78,089 | TSB-4b 152,569 152,508 107,122
SBI1-14a | 241,001 199,856 181,444 | TSB-5a 122,994 150,521 78,139
SB1-14b | 240,782 198,540 181,617 | TSB-5b 114,918 150,158 70,171
SB1-15a | 119,025 204,086 58,207 | TSB-6a 160,789 151,319 115,696
SB1-15b | 121,686 202,498 61,342 | TSB-6b 152,794 152,773 107,268
SBI1-16a | 202,012 202,782 141,583 | TSB-7a 121,602 148,300 77,409
SB1-16b | 202,223 199,998 142,624 | TSB-7b 114,211 153,894 68,351
SB1-17a 34,978 198,417 -24,150 | TSB-8a 159,507 159,913 111,853
SB1-17b 34,848 196,563 -23,728 | TSB-8b 148,945 158,959 101,575
AG¢= AH;- TAS

Cizelge 7.8. 4,4'-oxydianilin tirevlerinin DMF fazinda (e=36,71, T=298K) iki proton almis

hallerinin AM1 metoduyla hesaplanan degerlerinden elde edilen AG;

Bilesik | . At AS AGr | Bilegik | . AHr AS AG:

(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SBI1-1c¢c 325,393 173,763 273,612 | SB1-18¢ 320,116 | 188,527 263,935
SB1-2¢ 237,016 186,281 181,504 | SB2-1c¢ 279,725 | 185,841 224,345
SB1-3¢ 255,443 204,325 194,554 | SB2-2¢ 284,234 | 194,601 226,243
SB1-4c 314,305 182,095 260,041 | SB2-3¢ 190,331 | 189,576 133,837
SB1-5¢ 236,654 177,885 183,644 | SB2-4c 276,571 184,897 221,472
SB1-6¢ 239,462 181,455 185,388 | SB2-5¢ 239,161 | 182,423 184,799
SB1-7¢ 280,499 170,482 229,695 | SB2-6¢ 276,942 | 188,721 220,703
SB1-8¢ 343,634 166,321 294,070 | SB2-7¢ 237,881 | 182,707 183,434
SB1-9¢ 348,526 166,624 298,872 | SB2-8¢ 276,012 | 192,373 218,685
SB1-10c 145,661 203,845 84,915 | TSB-1¢ 262,947 | 147,763 218,914
SBl1-11c 310,135 201,027 250,229 | TSB-2¢ 268,039 | 164,921 218,893
SB1-12¢ 330,173 214,503 266,251 | TSB-3c 173,100 | 155,406 126,789
SB1-13c 244,823 194,918 186,738 | TSB-4c 260,070 | 149,276 215,586
SB1-14c¢ 345,002 198,896 285,731 | TSB-5¢ 222,302 | 146,358 178,687
SBI1-15¢ 227,060 198,716 167,843 | TSB-6¢ 260,356 | 151,766 215,130
SB1-16¢ 312,891 196,164 254,434 | TSB-7c 221,244 | 147,441 177,307
SB1-17¢ 142,637 191,706 85,509 | TSB-8c 259,617 | 156,363 213,021
AG;= AH;- TAS
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hallerinin AM1 metoduyla hesaplanan degerlerinden elde edilen AGg

Bilesik | AHgkcal/mol) | AS(cal/mol) | AGgkcal/mol)
SB1-2d -56,794 190,188 -113,470
SB1-2e -49,929 185,845 -105,311
SB1-3d -47,279 206,559 -108,834
SB1-3e -42,794 200,836 -102,643
SB1-10d -143,809 202,572 -204,176
SB1-10e -138,436 190,006 -195,058
SB1-15d -70,815 202,197 -131,070
SB1-15¢ -61,133 195,669 -119,442
SB1-17d -153,054 197,545 -211,923
SBI1-17¢ -149,375 200,143 -209,017
SB2-1d -17,309 191,458 -74,364
SB2-2d -14,074 202,807 -74,510
SB2-3d -105,776 195,545 -164,049
SB2-3e -100,583 190,944 -157,484
SB2-4d -18,846 188,804 75,110
SB2-5d -56,763 185,508 -112,044
SB2-6d -18,748 191,286 -75,751
SB2-7d -57,115 185,043 -112,258
SB2-8d -22,830 192,981 -80,338
TSB-3d -108,225 154,843 26,917
TSB-3e -107,521 156,008 20,289
AG¢= AH;- TAS

78

7.9. 4,4"-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton vermis

Cizelge 7.10. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) iki proton vermis

hallerinin AM1 metoduyla hesaplanan degerlerinden elde edilen AG;

Bilesik AHg(kcal/mol) | AS(cal/mol) | AGgkcal/mol)
SB-2f -138,823 184,316 -193,749
SB-3f -133,428 205,638 -194,708
SB-10f -223,798 195,146 -281,952
SB-15f -155,549 195,083 -213,684
SB-17f -216,463 195,416 -274,697
TSB-3f -173,216 150,217 126,789
AG¢= AH;- TAS

Cizelge 7.11. Notr 4,4-oxydianilin tlirevlerinin sulu ¢ozeltide (e=78,4, T=298K) PM3 metoduyla

hesaplanan degerlerinden elde edilen AG¢

Bilesik | , A AS AGe | Bilegik | | AH AS AGy
(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SB1-IN 104,118 184,690 49,080 | SB1-18N 93,276 195,335 35,066
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Cizelge 7.11. (Devam) Notr 4,4'-oxydianilin tiirevlerinin sulu ¢ézeltide (e=78,4, T=298K) PM3

metoduyla hesaplanan degerlerinden elde edilen AGy

SBI1-2N 11,466 191,740 -45,672 | SB2-1N 52,872 195,033 -5,248
SBI1-3N 29,516 212,77 -33,889 | SB2-2N 39,067 204,933 -22,003
SB1-4N 90,843 193,388 33,213 | SB2-3N -36,316 197,165 -95,071
SB1-5N 16,355 190,775 -40,496 | SB2-4N 51,847 195,050 -6,278
SBI1-6N 16,994 194,911 -41,089 | SB2-5N 14,277 192,186 -42,994
SBI-7N 45,505 179,332 -7,936 | SB2-6N 38,806 192,627 -18,597
SB1-8N 101,006 172,989 49,455 | SB2-7N 13,978 187,966 -42,036
SBI-9N 115,036 182,805 60,560 | SB2-8N 48,092 202,571 -12,274
SB1-10N -76,940 207,952 -138,910 | TSB-IN 50,967 157,068 4,161
SBI-11N 80,860 211,328 17,884 | TSB-2N 36,989 170,095 -13,699
SB1-12N 65,686 216,361 1,210 | TSB-3N -37,895 160,467 -85,714
SBI1-13N 24,789 210,118 -37,826 | TSB-4N 49,839 157,382 2,939
SB1-14N 128,721 203,862 67,970 | TSB-5N 12,872 155,145 -33,361
SB1-15N 1,757 208,801 -60,466 | TSB-6N 50,009 158,024 2,918
SB1-16N 83,901 201,587 23,828 | TSB-7N 12,582 153,304 -33,103
SBI1-17N -85,136 200,263 -144,814 | TSB-8N 46,486 161,985 -1,785
AG¢= AH;- TAS

Cizelge 7.12. Notr 4,4’-oxydianilin tiirevlerinin sulu ¢6zeltide (e=78,4, T=298K) bir proton almis

hallerinin PM3 metoduyla hesaplanan degerlerinden elde edilen AGy

Bilesik AHy AS AG; Bilesik AHy AS AG:

(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SBI1-1a 211,036 178,504 157,842 | SB1-18a 200,984 193,791 143,234
SB1-1b 210,780 176,382 158,218 | SB1-18b 201,737 193,425 144,096
SB1-2a 118,474 190,288 61,768 | SB2-1a 159,644 189,684 103,118
SB1-2b 117,651 189,805 61,089 | SB2-1b 161,000 189,393 104,561
SB1-3a 136,936 211,825 73,812 | SB2-2a 146,414 198,007 87,408
SB1-3b 136,333 209,219 73,986 | SB2-2b 147,432 203,979 86,646
SB1-4a 198,070 193,725 140,340 | SB2-3a 70,071 195,280 11,878
SB1-4b 198,127 191,850 140,956 | SB2-3b 69,135 195,534 10,866
SB1-5a 123,437 188,563 67,245 | SB2-4a 158,066 188,513 101,889
SB1-5b 123,223 185,910 67,822 | SB2-4b 159,070 189,888 102,483
SB1-6a 124,371 186,049 68,929 | SB2-5a 121,263 185,823 65,888
SB1-6b 124,678 188,993 68,358 | SB2-5b 121,653 186,333 66,126
SB1-7a 150,820 170,298 100,071 | SB2-6a 161,021 177,191 108,218
SB1-7b 150,708 171,787 99,515 | SB2-6b 161,319 180,841 107,428
SB1-8a 205,577 167,197 155,752 | SB2-7a 120,788 186,784 65,126
SB1-8b 205,106 168,579 154,870 | SB2-7b 120,805 185,499 65,526
SB1-9a 222,787 180,663 168,949 | SB2-8a 154,593 196,051 96,17
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Cizelge 7.12. (Devam) Notr 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir

proton almis hallerinin PM3 metoduyla hesaplanan degerlerinden elde edilen AG¢

SB1-9b 222,762 | 182,102 | 168,496 | SB2-8b 157,798 | 198,898 98,527
SB1-10a 28,933 | 202,806 31,503 | TSB-1a 159,044 | 155,033 112,844
SB1-10b 29,276 | 206,613 32,295 | TSB-1b 142,605 | 154,888 96,449
SBl-11a 189,314 | 206,225 127,859 | TSB-2a 145,778 | 166,613 96,127
SB1-11b | 189,653 | 207,201 127,907 | TSB-2b 129,947 | 159,833 82,317
SB1-12a 174,596 | 219,988 109,040 | TSB-3a 67,711 157,757 20,700
SB1-12b | 174,842 [ 219,593 109,403 | TSB-3b 53,551 160,056 5,854
SB1-13a 131,242 | 205,949 69,869 | TSB-4a 156,884 | 155,500 | 110,545
SB1-13b | 131,114 | 208,814 68,887 | TSB-4b 141,534 | 153,681 95,737
SBl-14a | 232,849 | 203,673 172,154 | TSB-5a 120,031 152,326 74,638
SB1-14b | 232,780 | 203,025 172,278 | TSB-5b 104,686 | 150,762 59,759
SB1-15a 108,853 | 203,730 48,142 | TSB-6a 157,020 | 153,925 | 111,150
SB1-15b | 108,117 | 203,538 47,463 | TSB-6b 141,665 | 153,266 95,992
SB1-16a 193,617 | 208,946 | 131,351 | TSB-7a 119,441 150,031 74,732
SB1-16b | 193,882 | 203,844 | 133,136 | TSB-7b 104,264 | 149,953 59,578
SB1-17a 21,186 | 201,376 38,824 | TSB-8a 155,930 | 160,388 | 108,134
SB1-17b 24810 | 197,398 34,015 | TSB-8b 137,967 | 157,052 91,165
AG¢= AH;- TAS

Cizelge 7.13. 4,4-oxydianilin tiirevlerinin sulu ¢ozeltide

(e=78,4, T=298K) iki proton almis

hallerinin PM3 metoduyla hesaplanan degerlerinden elde edilen AGy

Bilesik | . At AS AG; Bilesik AHy AS AG:

(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SBI1-1c¢c 319,882 173,228 268,260 | SB1-18¢ 312,680 188,323 256,560
SB1-2¢ 227,216 183,925 172,406 | SB2-1c 270,907 186,626 215,293
SB1-3¢ 247,785 204,056 186,976 | SB2-2¢ 256,714 195,665 198,406
SB1-4c 308,499 187,907 252,503 | SB2-3c¢ 180,022 190,826 123,156
SB1-5¢ 233,760 182,081 179,500 | SB2-4¢ 269,593 186,42 214,040
SB1-6¢ 235,894 180,139 182,213 | SB2-5¢ 232,733 185,249 177,529
SB1-7¢ 257,502 168,268 207,358 | SB2-6¢ 270,896 174,973 218,754
SB1-8¢ 311,159 168,888 260,830 | SB2-7¢ 231,107 183,779 176,341
SB1-9¢ 333,931 171,875 282,712 | SB2-8¢ 267,196 191,164 210,229
SB1-10c 139,402 206,440 77,883 | TSB-1¢ 254,051 147,114 210,211
SBI1-11c 302,033 204,375 241,129 | TSB-2¢ 239,773 164,186 190,845
SB1-12¢ 285,390 214,538 221,458 | TSB-3c 163,005 156,248 116,443
SB1-13c 240,838 196,649 182,237 | TSB-4c 251,166 152,275 205,788
SB1-14c 339,464 193,510 281,798 | TSB-5c¢ 213,943 145,439 170,602
SBI1-15¢ 218,537 199,986 158,941 | TSB-6¢ 251,156 148,592 206,876
SBI1-16¢ 305,997 202,305 245,710 | TSB-7¢ 213,705 147,407 169,778
SB1-17¢ 131,160 194,934 73,070 | TSB-8¢ 250,592 155,186 204,347
AG;= AH;- TAS
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Cizelge 7.14. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton vermis
hallerinin PM3 metoduyla hesaplanan degerlerinden elde edilen AGg

Bilesik AH(kcal/mol) | AS(cal/mol) AGgkcal/mol)
SB1-2d -73,635 190,279 -130,338
SB1-2e -70,905 185,414 -126,158
SB1-3d -58,746 210,777 -121,558
SB1-3e -57,298 206,382 -118,800
SB1-10d -158,911 206,756 -220,524
SB1-10e -159,135 189,371 -215,567
SB1-15d -87,029 199,792 -146,567
SB1-15¢ -80,697 196,129 -139,143
SB1-17d -174,485 195,300 -232,684
SB1-17e -169,685 199,266 -229,066
SB2-1d -32,899 193,126 -90,451
SB2-2d -47,950 204,251 -108,817
SB2-3d -122,464 193,120 -180,014
SB2-3e -117,934 193,579 -175,621
SB2-4d -34,710 190,921 -91,605
SB2-5d -71,378 188,522 -127,557
SB2-6d -34,103 196,186 -92,566
SB2-7d -71,898 184,638 -126,920
SB2-8d -37,830 196,269 -96,318
TSB-3d -119,733 160,592 -167,590
TSB-3e -119,836 161,631 -168,002
AG¢= AH;- TAS

Cizelge 7.15. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton vermis
hallerinin PM3 metoduyla hesaplanan degerlerinden elde edilen AGy

IVERSITESI

Bilesik | AH{kcal/mol) | AS(cal/mol) | AG«kcal/mol)
SB1-2f -159,757 186,103 -215,216
SB1-3f -148,790 204,591 -209,758
SB1-10f -244,038 206,539 -305,587
SB1-15f -172,980 200,934 -232,858
SB1-17f -239,340 200,765 -299,168
TSB-3f -190,099 159,683 -237,685
AG;= AH;- TAS

Cizelge 7.16. Notr 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) PM3 metoduyla

hesaplanan degerlerinden elde edilen AG¢

AH; AS AG; AH; AS AG;

Bilegik (kcal/mol) | (cal/mol) | (kcal/mol) Bilesik (kcal/mol) | (cal/mol) | (kcal/mol)

SBI-IN 104,118 184,690 49,097 | SB1-18N 93,276 195,335 35,312

@) ANADOLU UN
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Cizelge 7.16. (Devam) Notr 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) PM3

metoduyla hesaplanan degerlerinden elde edilen AGy

SBI1-2N 11,466 191,740 -45,589 | SB2-1N 52,872 195,033 -5,289
SB1-3N 29,516 212,770 -33,575 | SB2-2N 39,067 204,933 -21,523
SB1-4N 90,843 193,388 33,388 | SB2-3N -36,316 197,165 -94,787
SB1-5N 16,355 190,775 -40,206 | SB2-4N 51,847 195,05 -6,151
SBI1-6N 16,994 194,911 -40,156 | SB2-5N 14,277 192,186 -42,886
SB1-7N 45,505 179,332 -7,605 | SB2-6N 38,806 192,627 -18,442
SBI-8N 101,318 172,719 49,848 | SB2-7TN 13,978 187,966 -41,808
SBI1-9N 115,036 182,805 60,818 | SB2-8N 48,092 202,571 -11,788
SB1-10N -76,940 207,952 -138,804 | TSB-1N 50,967 157,068 4,684
SBI-11N 80,860 211,328 18,303 | TSB-2N 36,989 170,095 -13,286
SB1-12N 65,686 216,361 1,528 | TSB-3N -37,895 160,467 -85,506
SBI1-13N 24,789 210,118 -37,948 | TSB-4N 49,839 157,382 3,112
SB1-14N 128,721 203,862 68,078 | TSB-5N 12,872 155,145 -33,449
SBI1-15N 1,757 208,801 -60,196 | TSB-6N 50,009 158,024 3,219
SB1-16N 83,901 201,587 23,523 | TSB-7N 12,582 153,304 -32,889
SBI1-17N -85,136 200,263 -144,309 | TSB-8N 46,486 161,985 -1,785

Cizelge 7.17. 4,4-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton almis

hallerinin PM3 metoduyla hesaplanan degerlerinden elde edilen AGy

Bilesik | . At AS AGr | Bilesik AHy AS AG:
(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) (cal/mol) | (kcal/mol)
SBI1-1a 212,260 | 178,161 159,168 | SB1-18a 202,211 194,383 | 144,285
SB1-1b 212,008 | 176,648 159,367 | SB1-18b 202,980 193,738 | 145,246
SB1-2a 119,850 | 189,983 63,235 | SB2-1a 160,967 189,984 | 104,352
SB1-2b 118,920 | 189,387 62,483 | SB2-1b 162,281 189,48 | 105,816
SB1-3a 138,329 | 212,157 75,106 | SB2-2a 147,813 198,161 88,761
SB1-3b 137,672 | 210,038 75,081 | SB2-2b 149,028 203,925 88,258
SB1-4a 199,331 | 193,821 141,572 | SB2-3a 71,508 193,839 13,744
SB1-4b 199,365 | 192,161 142,101 | SB2-3b 70,459 194,944 12,366
SB1-5a 124,754 | 188,546 68,567 | SB2-4a 159,394 188,678 | 103,168
SB1-5b 124,526 | 185,905 69,126 | SB2-4b 160,361 189,962 | 103,752
SB1-6a 125,670 | 186,019 70,236 | SB2-5a 122,574 185,768 67,215
SB1-6b 125,960 | 191,036 69,031 | SB2-5b 123,007 186,546 67,416
SB1-7a 152,077 | 170,207 101,355 | SB2-6a 159,625 188,673 | 103,401
SB1-7b 151,965 | 171,608 100,826 | SB2-6b 159,963 188,472 | 103,798
SB1-8a 204,906 | 168,414 154,719 | SB2-7a 122,128 186,992 66,404
SB1-8b 202,758 | 170,485 151,953 | SB2-7b 122,137 185,848 66,754
SB1-9a 224236 | 180,713 170,384 | SB2-8a 155,887 195,995 97,480
SB1-9b 224213 | 182,189 169,921 | SB2-8b 159,036 199,351 99,629
SB1-10a 30,219 | 203,345 -30,378 | TSB-1a 160,226 154,817 114,09
SB1-10b 30,636 | 207,587 -31,225 | TSB-1b 144,162 154,882 98,007
SB1-11a 190,548 | 206,468 129,021 | TSB-2a 147,292 167,566 97,357
SB1-11b 190,921 | 207,693 129,029 | TSB-2b 131,587 159,953 83,921
SB1-12a 176,273 | 219,410 110,889 | TSB-3a 68,951 158,121 21,831
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Cizelge 7.17. (Devam) 4,4"-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton

almis hallerinin PM3 metoduyla hesaplanan degerlerinden elde edilen AGg

SB1-12b 176,588 | 219,552 111,161 | TSB-3b 55,242 159,861 7,604
SB1-13a 132,495 | 205,668 71,206 | TSB-4a 158,085 155,375 111,783
SB1-13b 132,332 | 209,186 69,994 | TSB-4b 143,119 154,065 97,208
SB1-14a 234,094 | 204,219 173,237 | TSB-5a 122,574 185,768 | 75,965
SB1-14b 233,985| 203,383 173,377 | TSB-5b 123,007 186,546 61,190
SB1-15a 110,225 | 203,494 49,584 | TSB-6a 159,625 188,673 | 112,382
SB1-15b 109,404 | 203,677 48,708 | TSB-6b 159,963 188,472 | 97,525
SB1-16a 194,782 | 209,858 132,244 | TSB-7a 122,128 186,992 | 75,984
SB1-16b 195,074 | 203,628 134,393 | TSB-7b 122,137 185,848 | 61,153
SB1-17a 22,650 | 201,370 -37,358 | TSB-8a 155,887 195,995 | 109,268
SB1-17b 26,114 | 197,402 -32,712 | TSB-8b 159,036 199,351 92,653
AG¢= AH;- TAS

Cizelge 7.18. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) iki proton almis

hallerinin PM3 metoduyla hesaplanan degerlerinden elde edilen AGg

Bilesik | , A AS AGe | pilesik | , At AS AGy

(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SB1-1c 322,889 173,406| 271,214 |SBI1-18c| 315,717| 188,766 | 259,465
SB1-2¢ 230,320 | 183,987 | 175,492 |SB2-1c 274,037 | 186,755| 218,384
SB1-3c 250,974 | 203,990 | 190,185 |SB2-2¢ 260,082 | 195,927| 201,696
SB1-4c 311,581 | 188,586 | 255,382 |SB2-3c 183,185 | 190,821 126,320
SB1-5¢ 236,935 | 181,210 182,935 | SB2-4c 272,708 | 186,412 | 217,157
SB1-6¢ 239,057 | 180,219 | 185,352 |SB2-5¢ 235,881 | 185,250 180,676
SB1-7¢c 260,558 | 168,337 | 210,393 | SB2-6¢ 271,693 | 184,469 | 216,721
SB1-8¢ 314,222 | 168,622| 263,973 | SB2-7¢ 234,291 | 184,279 179,376
SB1-9¢ 337,324 | 172,545| 285,906 | SB2-8¢ 270,307 | 191,326 213,292
SB1-10c 142,596 | 202,137 82,359 | TSB-1c 257,489 | 147,173 | 213,631
SB1-11c| 305,103 | 204,652 | 244,117 |TSB-2c 243,426 | 164,311 194,461
SB1-12c| 289,083 | 214,389 | 225,195|TSB-3c 166,452 | 156,590 | 119,788
SB1-13c| 243,814 197,198 185,049 | TSB-4c 254,614 | 152,705| 209,108
SB1-14c | 342,405| 193,737| 284,672 | TSB-5c 235,881 | 185,250 174,070
SB1-15c| 221,526 | 200,102 161,896 | TSB-6¢ 271,693 | 184,469 | 210,323
SB1-16¢c| 309,001 | 202,437| 248,675|TSB-7¢c 234,291 | 184,279 173,291
SB1-17c| 134,354 | 194,886 76,278 | TSB-8¢ 270,307 | 191,326 | 207,678
AG¢= AH¢- TAS

Cizelge 7.19. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton vermis

hallerinin PM3 metoduyla hesaplanan degerlerinden elde edilen AGg

Bilesik AH(kcal/mol) AS(cal/mol) AGg(kcal/mol)
SB1-2d -72,223 190,442 -128,975
SB1-2¢ -69,532 185,088 -124,688
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Cizelge 7.19. (Devam) 4,4"-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton

vermis hallerinin PM3 metoduyla hesaplanan degerlerinden elde edilen AGy

SB1-3d -57,397 211,190 -120,332
SB1-3e -55,944 205,805 -117,274
SB1-10d -157,494 207,358 -219,287
SB1-10e -157,937 189,594 -214,436
SB1-15d -85,697 199,517 -145,153
SBI1-15e -79,441 195,682 -137,754
SB1-17d -173,041 195,311 -231,244
SB1-17¢ -168,214 199,265 -227,595
SB2-1d -31,575 193,993 -89,385
SB2-2d -46,414 204,495 -107,353
SB2-3d -120,954 193,114 -178,502
SB2-3e -116,512 194,022 -174,331
SB2-4d -33,360 191,567 -90,447
SB2-5d -70,039 188,718 -126,277
SB2-6d -32,762 195,335 -90,972
SB2-7d -70,542 184,745 -125,596
SB2-8d -36,507 196,635 -95,104
TSB-3d -118,352 161,023 -166,337
TSB-3e -118,447 161,423 -166,551
AG¢= AH;- TAS

Cizelge 7.20. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) iki proton vermis

hallerinin PM3 metoduyla hesaplanan degerlerinden elde edilen AGg

Bilesik | AH{kcal/mol) | AS(cal/mol) | AGgkcal/mol)
SB1-2f -156,694 186,525 -212,278
SB1-3f -145,822 204,665 -206,812
SB1-10f -240,973 205,881 -302,325
SB1-15f -172,980 200,934 -232,858
SB1-17f -210,667 193,409 -268,303
TSB-3f -186,065 159,693 -233,654
AG¢= AH;- TAS

Cizelge 7.21. Notr 4,4'-oxydianilin tlirevlerinin sulu ¢ozeltide (e=78,4, T=298K) PM6 metoduyla

hesaplanan degerlerinden elde edilen AG¢

Bilesik |, A AS AGr | Bilesik |, AHr AS AGq
(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SB1-1N 96,571 182,312 42,242 | SB1-18N 77,689 201,878 17,529
SB1-2N 2,112 190,067 -54,528 | SB2-1N 40,458 194,266 | -17,433
SB1-3N 9,514 211,035 -53,375 | SB2-2N 34,543 207,782 | -27,376
SB1-4N 75,955 195,939 17,565 | SB2-3N -49,991 194,914 | -108,075
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Cizelge 7.21. (Devam) Notr 4,4'"-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) PM6

metoduyla hesaplanan degerlerinden elde edilen AGy

SB1-5N 0,009 194,924| -58,078 | SB2-4N 39,415 193,607 -18,280
SB1-6N 0,939 192,363| -56,385 | SB2-5N 1,810 193,413 | -55,827
SB1-7N 29,713 | 177,698 | -23,241|SB2-6N 28,801 193,001 | -28,713
SB1-8N 93,007| 176,512 40,407 | SB2-7N 1,420 193,108 | -56,126
SB1-9N 111,434 179,021| 58,086 | SB2-8N 31,599 198,692 | -27,611
SBI-10N | -81,136| 203,748 | -141,853 | TSB-IN 38,397 160,950 |  -9,566
SBI-1IN | 59,615| 207,215 2,135 | TSB-2N 32,318 169,611 -18,226
SBI-12N | 65,642 225,114 -1,442 | TSB-3N 51,158 161,924 -99,411
SB1-13N 7410 212,404| -55,886 | TSB-4N 37,583 157,657 -9,399
SBI-14N | 119,507 | 207,608 | 57,640 | TSB-5N -0,082 156,327 | -46,668
SBI-15N | -12,462| 210,405| -75,163 | TSB-6N 50,009 158,024 2,918
SBI-16N | 60,481 | 202,983 -0,008 | TSB-7N -0,489 155,502 | -46,829
SBI-17N | -97,784| 197,269| -156,570 | TSB-8N 29,947 164,558 | -19,091
AG¢= AH;- TAS

Cizelge 7.22. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton almis

halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG;

Bilesik AHy AS AGr | Bileik | | AHr AS AG:

(kcal/mol) | (cal/mol) | (kcal/mol) kcal/mol) | (cal/mol) | (kcal/mol)
SBI1-1a 199,464 181,885 145,262 | SB1-18a 180,706 | 192,293 | 123,403
SBI1-1b 198,422 183,337 143,788 | SB1-18b 180,871 | 196,217 122,398
SB1-2a 103,749 190,209 47,067 | SB2-1a 143,104 | 197,488 84,253
SB1-2b 103,469 192,677 46,051 | SB2-1b 143,725| 191,154 86,761
SB1-3a 112,315 208,943 50,050 | SB2-2a 137,054 | 203,294 76,472
SB1-3b 111,732 211,724 48,638 | SB2-2b 138,888 | 209,969 76,317
SB1-4a 178,806 194,233 120,925 | SB2-3a 52,042 | 198,224 -7,029
SB1-4b 178,576 196,416 120,044 | SB2-3b 51,572 199,322 -7,826
SB1-5a 102,727 193,251 45,138 | SB2-4a 141,813 | 196,340 83,304
SB1-5b 102,485 192,544 45,107 | SB2-4b 142,098 | 194,139 84,244
SB1-6a 104,292 189,375 47,858 | SB2-5a 104,418 | 194,807 46,365
SB1-6b 104,436 191,204 47,457 | SB2-5b 105,250 | 191,632 48,144
SB1-7a 131,201 173,076 79,624 | SB2-6a 142,400 | 194,195 84,530
SB1-7b 131,149 175,470 78,859 | SB2-6b 142,684 | 195,926 84,298
SB1-8a 193,988 170,399 143,209 | SB2-7a 103,904 | 192,392 46,571
SB1-8b 193,478 173,887 141,660 | SB2-7b 103,634 | 190,245 46,941
SB1-9a 215,409 180,802 161,530 | SB2-8a 133,957 | 200,571 74,187
SB1-9b 215,625 176,886 162,913 | SB2-8b 136,429 | 202,052 76,218
SB1-10a 17,916 205,839 -43,424 | TSB-1a 141,273 | 158,452 94,054
SB1-10b 20,432 207,188 -41,310 | TSB-1b 131,050 | 155,529 84,702
SBI1-11a 163,804 206,799 102,178 | TSB-2a 137,084 | 169,804 86,482
SB1-11b 163,654 209,247 101,298 | TSB-2b 125,560 | 175,592 73,234
SB1-12a 170,873 220,163 105,264 | TSB-3a 49,755| 162,657 1,283
SB1-12b 172,089 220,414 106,406 | TSB-3b 41,632| 160,970 -6,337
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Cizelge 7.22. (Devam) 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton

almis halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AGy

SB1-13a 109,305 210,390 46,609 | TSB-4a 139,683 | 159,875 92,040
SB1-13b 109,152 210,055 46,556 | TSB-4b 130,050 | 159,571 82,498
SB1-14a 220,191 208,540 158,046 | TSB-5a 102,771 | 154,128 56,841
SB1-14b 219,977 205,531 158,729 | TSB-5b 92,680 | 154,466 46,649
SB1-15a 90,586 208,797 28,364 | TSB-6a 157,020 | 153,925 111,150
SB1-15b 90,426 204,094 29,606 | TSB-6b 141,665 | 153,266 95,992
SB1-16a 165,335 208,273 103,270 | TSB-7a 101,662 | 155,622 55,287
SB1-16b 165,502 205,68 104,209 | TSB-7b 92,203 | 157,739 45,197
SB1-17a 1,270 201,419 -58,753 | TSB-8a 134,991 | 160,877 87,050
SB1-17b 0,790 201,604 -59,288 | TSB-8b 122,243 | 166,482 72,632
AG¢= AH;- TAS

Cizelge 7.23. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton almis

halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG;

Bilesik AHy AS AGr | Bilegik | . AHr AS AG:

(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SBI1-1c¢c 302,312 | 179,922 248,695 | SB1-18¢ 286,571 190,579 | 229,778
SB1-2¢ 208,156 | 187,905 152,160 | SB2-1c¢ 248,758 187,814 | 192,789
SB1-3¢ 217,353 | 211,531 154,317 | SB2-2¢ 244,453 202,893 | 183,991
SB1-4c 284,274 | 189,451 227,818 | SB2-3¢ 157,598 192,528 | 100,225
SB1-5¢ 207,462 | 187,294 151,648 | SB2-4c 247,153 189,427 | 190,704
SB1-6¢ 209,804 | 188,754 153,555 | SB2-5¢ 210,426 187,257 | 154,624
SB1-7¢ 233,789 | 171,061 182,813 | SB2-6¢ 247,779 190,044 | 191,146
SB1-8¢ 295,708 | 173,476 244,012 | SB2-7¢ 209,189 188,227 | 153,097
SB1-9¢ 321,055| 178,688 267,806 | SB2-8¢ 240,879 195,732 | 182,551
SB1-10c 127,200 | 207,530 65,356 | TSB-1c¢ 235,219 153,750 | 189,402
SBI1-11c 270,283 | 207,197 208,538 | TSB-2¢ 231,718 168,628 | 181,467
SB1-12¢ 278,379 | 217,407 213,592 | TSB-3c 144,176 159,684 96,590
SB1-13c 213,038 | 202,6752 152,641 | TSB-4c 235,387 153,815 189,55
SB1-14c¢ 322,378 | 205,777 261,056 | TSB-5¢ 197,057 153,175 151,411
SBI1-15¢ 193,82 | 202,591 133,448 | TSB-6¢ 251,156 148,592 | 206,876
SBI1-16¢ 271,371 202,033 211,165 | TSB-7¢ 196,164 152,277 150,786
SB1-17¢ 109,12 | 200,508 49,369 | TSB-8c 228,079 160,762 | 180,172
AG;= AH;- TAS

Cizelge 7.24. 4,4'-oxydianilin tiirevlerinin sulu ¢6zeltide (e=78,4, T=298K ) bir proton vermis

halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AGy

Bilesik | AH{kcal/mol) | AS(cal/mol) | AG{kcal/mol)
SB1-2d -93,651 189,415 -150,097
SB1-2¢ -85,945 191,136 -142,903
SB1-3d -90,544 209,887 -153,090
SB1-3e -86,994 208,142 -149,020
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Cizelge 7.24. (Devam) 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K ) bir proton

vermis halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG¢

SB1-10d -177,184 206,590 238,748
SB1-10e -177,519 191,644 234,629
SB1-15d 112,636 207,467 -174,461
SB1-15¢ -103,319 196,315 -161,821
SB1-17d -199,774 203,028 260,276
SB1-17¢ -196,180 202,349 -256,480
SB2-1d -56,145 193,548 -113,822
SB2-2d -62,187 208,112 -124,204
SB2-3d -146,638 196,561 205,213
SB2-3¢ -143,984 193,975 201,789
SB2-4d -56,957 190,673 -113,778
SB2-5d -94,496 192,161 -151,760
SB2-6d -56,616 195,656 -114,921
SB2-7d 94,848 192,452 -152,199
SB2-8d -64,330 198,964 -123,621
TSB-3d -144,794 159,285 -192,261
TSB-3e -143,610 164,258 -192,559
AG¢= AH;- TAS

Cizelge 7.25. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton vermis
halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG;

IVERSITESI

Bilesik | AH{kcal/mol) | AS(cal/mol) | AGgkcal/mol)
SB1-2f -190,421 191,755 -247,564
SB1-3f -190,709 208,365 -252,802
SB1-10f -273,101 200,767 -332,929
SB1-15f -208,692 202,507 -269,039
SB1-17f -279,722 199,272 -339,105
TSB-3f -228,789 157,339 -275,676
AG= AH;- TAS

Cizelge 7.26. Notr 4,4'-oxydianilin tiirevlerinin DMF fazinda (¢=36,71, T=298K) PM6 metoduyla

hesaplanan degerlerinden elde edilen AG¢

Bilesik | , AH AS AGe | Bijegik |, Al AS AG;

(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SB1-IN 96,919 180,592 43,102 | SB1-18N 78,062 | 200,685 18,258
SB1-2N 2,618 190,398 -54,121 | SB2-1N 40,885 | 194,338 -17,028
SB1-3N 10,018 211,235 -52,930 | SB2-2N 35,087 | 208,030 -26,906
SB1-4N 76,318 196,156 17,864 | SB2-3N -49,396 | 195,339 | -107,607
SB1-5N 0,366 194,387 -57,561 | SB2-4N 39,830 | 193,558 -17,850
SB1-6N 1,290 192,350 -56,030 | SB2-5N 2,222 | 194,775 -55,821
SB1-7N 30,084 178,418 -23,085 | SB2-6N 29,259 | 183,705 -25,485

@) ANADOLU UN
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Cizelge 7.26.

metoduyla hesaplanan degerlerinden elde edilen AGy

88

(Devam) Notr 4,4"-oxydianilin tlirevlerinin DMF fazinda (e=36,71, T=298K) PM6

SB1-8N 93,416] 176,712| 40,756 | SB2-7N 1,833] 193,183| -55,735
SB1-9N 111,946 179,183| 58,549 | SB2-8N 32,020] 198,719 -27,198
SB1-10N -80,537| 204,096| -141,357 | TSB-IN 38,760 | 160,159 -8,967
SB1-11N 59,976 | 207,500 -1,859 | TSB-2N 32,808 169,706| -17,764
SB1-12N 66,287 225,699 0,971 | TSB-3N | -50,614| 161,926 -98,868
SB1-13N 7,892 212,396| -55,402 | TSB-4N 37,924 | 157,846 9,114
SB1-14N 119,918 207,875| 57,971 | TSB-5N 0,258 | 156,173 -46,281
SB1-15N -11,991| 212,979| -75,459 | TSB-6N | 38,042| 158,223 9,109
SB1-16N 60,845 202,926 0,373 | TSB-7N 0,145 | 155,703 | -46,544
SB1-17N 97,201| 197,036| -155918 | TSB-8N | 29,947| 164,558 -19,091
AG¢= AH;- TAS

Cizelge 7.27. 4,4-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton almis

halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG;

Bilesik | AHr AS AGr | Bitegik |, AHs AS AG;
(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SB1-1a 200,742 181,833 146,556 | SB1-18a 182,002 192,421 124,660
SB1-1b 199,711 182,263 145,397 | SB1-18b 182,152 196,737 123,524
SB1-2a 105,226 190,338 48,505 | SB2-1a 144,498 198,701 85,285
SB1-2b 104,830 192,334 47,514 | SB2-1b 145,103 191,231 88,116
SB1-3a 113,834 208,280 51,767 | SB2-2a 138,478 203,219 77,919
SB1-3b 113,164 212,037 49,977 | SB2-2b 140,536 210,127 77,918
SB1-4a 180,181 194,404 122,249 | SB2-3a 53,606 198,539 -5,559
SB1-4b 179,936 196,212 121,465 | SB2-3b 53,008 196,421 -5,525
SB1-5a 104,087 193,319 46,478 | SB2-4a 143,226 194,293 85,327
SB1-5b 103,827 194,008 46,013 | SB2-4b 143,532 193,718 85,804
SB1-6a 105,636 189,306 49,223 | SB2-5a 105,802 194,085 47,965
SB1-6b 105,772 191,435 48,724 | SB2-5b 106,672 192,184 49,401
SB1-7a 132,509 173,161 80,907 | SB2-6a 143,781 194,135 85,929
SB1-7b 132,458 174,460 80,469 | SB2-6b 144,116 196,661 85,511
SB1-8a 195,348 170,583 144,514 | SB2-7a 105,312 192,431 47,968
SB1-8b 194,794 174,648 142,749 | SB2-7b 105,034 190,768 48,185
SB1-9a 216,997 181,307 162,968 | SB2-8a 135,327 200,517 75,573
SB1-9b 217,209 177,043 164,45 | SB2-8b 137,773 202,899 77,309
SB1-10a 19,289 205,456 -41,937 | TSB-1a 142,516 157,894 95,464
SB1-10b 21,946 | 207,714 -39,953 | TSB-1b 132,681 155,717 86,277
SBl1-11a 165,141 206,389 103,637 | TSB-2a 138,608 170,196 87,890
SB1-11b 165,028 209,638 102,556 | TSB-2b 127,223 176,765 74,547
SB1-12a 172,507 220,149 106,903 | TSB-3a 51,081 161,562 2,935
SB1-12b 173,817 220,592 108,081 | TSB-3b 43,451 161,234 -4,597
SB1-13a 110,647 | 210,447 47,934 | TSB-4a 140,98 160,543 93,138
SB1-13b 110,453 | 210,592 47,697 | TSB-4b 131,722 159,892 84,074
SB1-14a 221,502 210,632 158,734 | TSB-5a 104,057 153,999 58,165
SB1-14b 221,245 205,493 160,008 | TSB-5b 94,319 154,288 48,341
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Cizelge 7.27. (Devam) 4,4"-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton

almis halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AGy

SB1-15a 92,082] 209,132 29,761 | TSB-6a 141,646 159,322 94,168
SB1-15b 91,817] 204,097 30,996 | TSB-6b 132,187 159,322 84,709
SB1-16a 166,575| 208,619| 104,407 | TSB-7a 102,943 155,306 56,662
SB1-16b 166,78 | 205,423 105,564 | TSB-7b 93,869| 157,559 46,916
SB1-17a 3267 203,789 -57,462 | TSB-8a 136,191 160,997 88,214
SB1-17b 2,391 202,181 -57,859 | TSB-8b 123,869 164,851 74,743
AG¢= AH;- TAS

Cizelge 7.28. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e¢=36,71, T=298K) iki proton almis

halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AGy

Bilesik |, A AS AGy Bilesik AHy AS AGy

(kcal/mol) | (cal/mol) | (kcal/mol) (kcal/mol) | (cal/mol) | (kcal/mol)
SB1-1c 305,342 180,743 251,481 | SB1-18c 289,646 | 190,684 232,822
SB1-2¢ 211,276 187,902 155,281 | SB2-1¢ 251,908 | 188,072 195,863
SB1-3c 220,624 211,743 157,525 | SB2-2¢ 247,807 | 203,038 187,302
SB1-4c 287,467 189,469 231,005 | SB2-3¢ 160,800 | 192,902 103,315
SB1-5¢ 210,641 186,743 154,992 | SB2-4¢ 250,371 | 189,306 193,958
SB1-6¢ 213,008 188,744 156,762 | SB2-5¢ 213,623 | 187,229 157,829
SB1-7¢c 236,850 170,953 185,906 | SB2-6¢ 250,978 | 191,252 193,985
SB1-8¢ 298,758 172,862 247,245 | SB2-7¢ 212,386 | 188,328 156,264
SB1-9¢ 324,589 178,746 271,323 | SB2-8¢ 244,021 | 195,680 185,708
SB1-10c 130,478 205,298 69,299 | TSB-1c 238,696 | 153,763 192,875
SB1-11c 273,460 208,444 211,344 | TSB-2¢c 235,380 | 168,688 185,111
SB1-12¢ 282,017 217,688 217,146 | TSB-3c 147,662 | 159,481 100,137
SB1-13¢c 215,979 202,791 155,547 | TSB-4c 238,906 | 154,040 193,002
SB1-14c 325,307 205,781 263,984 | TSB-5¢ 200,581 | 154,315 154,595
SB1-15¢ 196,847 202,929 136,374 | TSB-6¢ 238,452 | 155,578 192,090
SB1-16¢ 274,402 201,556 214,338 | TSB-7c 199,690 | 152,310 154,302
SB1-17¢ 109,120 200,508 49,369 | TSB-8c 231,528 | 160,928 183,572
AG;= AH;- TAS

Cizelge 7.29. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton vermis

halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG;

Bilesik | AHgkcal/mol) | AS(cal/mol) | AGgkcal/mol)
SB1-2d -92,056 189,549 -148,542
SB1-2e -84,481 191,491 -141,545
SB1-3d -89,017 209,957 -151,584
SB1-3¢ -85,444 210,856 -148,279
SB1-10d -175,597 209,152 -237,924
SB1-10e -176,181 191,704 -233,309
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Cizelge 7.29. (Devam) 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton

vermis halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG¢

SB1-15d|-111,150{207,582 | -173,009

SB1-15e | -101,966 | 196,553 | -160,539

SB1-17d|-198,116 | 203,280 | -258,694

SB1-17e | -194,474 | 202,686 | -254,874

SB2-1d | -54,667|193,898]|-112,449

SB2-2d | -60,579 | 208,456 | -122,699

SB2-3d |-144,909 | 196,165 | -203,366

SB2-3e |-142,359 193,871 |-200,133

SB2-4d | -55,452{190,662|-112,269

SB2-5d | -93,004|191,928]|-150,199

SB2-6d | -55,118|195,706 |-113,438

SB2-7d | -93,347|191,691 | -150,471

SB2-8d | -62,843 199,186 |-122,201

TSB-3d |-143,215 159,212 | -190,660

TSB-3e |-142,015|162,728|-190,508

AG¢= AH;- TAS

Cizelge 7.30. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) iki proton vermis
halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG;

Bilesik | AH{kcal/mol) | AS(cal/mol) | AGgkcal/mol)
SB1-2f -187,142 189,760 -243,690
SB1-3f -187,552 208,176 -249,588
SB1-10f -269,869 200,624 -329,655
SB1-15f -208,692 202,507 -269,039
SB1-17f -275,576 200,369 -335,286
TSB-3f -224.481 157,482 271,411
AG¢= AH;- TAS

7.1.2. AG (Termodinamik) Hesaplamalar:

Bilgisayar hesaplamalari sonucu elde edilen AH ve AS degerlerinden
yararlanilarak Esitlik (7.2.) yardimiyla AG asagidaki sekilde hesaplanmistir.

SB1-1 molekiilii icin AM1 yontemiyle hesaplamalar sonucu elde edilen AH,
AS degerleri kullanilarak AG hesaplart asagidaki sekilde goriildiigii gibi
orneklendirilmistir.

AG=AH-T. AS (7.2)
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AG=15210.285 (cal/mol)- (298K x 179.261 cal/mol)
AG=-38209.493 cal/mol
AG=-38,210 kcal/mol

Esitlik 7.2. kullanilarak elde edilen bu degerler Cizelge 7.31-7.60 arasinda
verilmigtir.

Esitlik 7.2.kulllanilarak elde edilen AG degerleri sulu ¢ozeltide (e=78,4,
T=298K) AMI1 metodu i¢in Cizelge 7.31-7.35 arasinda, DMF ¢ozeltisinde
(e=36,71, T=298K) ise Cizelge 7.36-7.40 arasinda verilmistir.

Esitlik 7.2.kulllanilarak elde edilen AG degerleri sulu ¢ozeltide (e=78,4,
T=298K) PM3 metodu i¢in Cizelge 7.41-7.45 arasinda, DMF c¢ozeltisinde
(e=36,71, T=298K) ise Cizelge 7.46-7.50 arasinda verilmistir.

Esitlik 7.2. kulllanilarak elde edilen AG degerleri sulu ¢ozeltide (e=78,4,
T=298K) PM6 metodu i¢in Cizelge 7.51-7.55 arasinda, DMF ¢ozeltisinde
(e=36,71, T=298K) ise Cizelge 7.56-7.60 arasinda verilmistir.

Cizelge 7.31. Notr 4,4’-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) AM1 metoduyla

hesaplanan degerlerinden elde edilen AG

Bilesik | ) AS AG 1 Bilegik | AH aS AG

(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SB1-IN |15210,285 179,261 -38,210 | SB1-18N | 16662,273| 192,252 -40,629
SB1-2N | 16997,254 189,760 -39,551 | SB2-1N 16809,688 | 194,071 -41,024
SB1-3N | 18673,671| 207,970 -43,302 | SB2-2N | 18341,472| 204,911 -42,722
SB1-4N | 16613,777 190,816 -40,249 | SB2-3N 17537,339 | 193,121 -40,013
SB1-5N | 16126,629| 185,765 -39,231 | SB2-4N | 16832,851| 191,693 -40,292
SB1-6N | 16174,069| 188,661 -40,047 | SB2-5N | 16657,744| 193,683 -41,060
SB1-7N | 14161,592 166,346 -35,409 | SB2-6N 16456,077| 188,176 -39,620
SB1-8N | 14345,281 167,048 -35,435 | SB2-TN | 16426,896 | 188,719 -39,811
SB1-9N | 15060,520 177,222 -37,752 | SB2-8N 17585,089 | 200,609 -42,196
SB1-10N |18786,113 209,040 -43,508 | TSB-1IN | 12640,144 | 153,259 -33,031
SB1-11N |18178,876| 208,438 -43,936 | TSB-2N | 14229,552| 167,033 -35,498
SB1-12N | 19808,881 220,287 -45,837 | TSB-3N | 13480,549 | 154,684 -32,615
SB1-13N |18552,587| 205,831 -42,7785 | TSB-4N | 12633,962| 152,338 -32,763
SB1-14N | 18038,115 202,361 -42,265 | TSB-5N | 12412,960| 152,906 -33,153
SB1-15N |18297,811 201,966 -41,888 | TSB-6N | 12673,840| 156,075 -33,837
SB1-16N | 18044,583 196,861 -40,620 | TSB-7N | 12359,049 | 149,542 -32,205
SB1-17N | 18400,403 197,601 -40,485 | TSB-8N | 13422242 | 162,299 -34,943
AG=AH-T. AS
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Cizelge 7.32. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir

haliyle AM1 metoduyla hesaplanan degerlerinden elde edilen AG

92

proton almis

Bilesik | , 0 AS AG | Bilesik | AH AS AG

(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SB1-1a 15178,848 | 174,955 -36,958 | SB1-18a | 16688,741| 190,821 -40,176
SB1-1b 15206,340 | 178,055 -37,854 | SB1-18b | 16719,222| 189,369 -39,713
SB1-2a 16766,160 | 191,350 -40,256 | SB2-1a 16822,869 | 189,594 -39,676
SB1-2b 16855,564 | 187,214 -38,934 | SB2-1b 16832,720| 189,508 -39,641
SB1-3a 18581,620 | 204,273 -42,292 | SB2-2a 17982,777| 193,467 -39,670
SB1-3b 18417,385| 204,086 -42,400 | SB2-2b 18369,838 | 201,371 -41,639
SB1-4a 16727,300| 191,121 -40,227 | SB2-3a 17589,775| 193,329 -40,022
SB1-4b 16716,715| 189,708 -39,816 | SB2-3b 17574,835| 195,441 -40,666
SB1-5a 16143,489 | 183,690 -38,596 | SB2-4a 16754,350 | 188,876 -39,531
SB1-5b 16154,753 | 185,386 -39,090 | SB2-4b 16871,409 | 188,388 -39,268
SB1-6a 16173,850 | 184,413 -38,781 | SB2-5a 16529,603 | 188,160 -39,542
SB1-6b 16158,477 | 184,285 -38,759 | SB2-5b 16598,669 | 188,787 -39,660
SB1-7a 14228,091 | 168,255 -35,912 | SB2-6a 16793,782 | 189,224 -39,595
SB1-7b 14291,307 | 171,605 -36,847 | SB2-6b 16731,164 | 186,473 -38,838
SB1-8a 14454,627| 162,687 -34,026 | SB2-7a 16524,839 | 186,721 -39,118
SB1-8b 14498,876 | 172,566 -36,926 | SB2-7b 16530,161 | 185,239 -38,671
SB1-9a 15026,419 | 175,351 -37,228 | SB2-8a 17589,866 | 199,051 -41,727
SB1-9b 14927,781 | 173,667 -36,825 | SB2-8b 17449,257 | 195,001 -40,661
SB1-10a 18550,371| 199,752 -40,976 | TSB-1a 12724,583 | 151,439 -32,404
SB1-10b 18962,572 | 207,152 -42,769 | TSB-1b 12750,039 | 154,029 -33,151
SB1-11a | 18249,524| 203,888 -42,509 | TSB-2a 14465,296 | 170,500 -35,941
SBI1-11b 18152,817| 201,248 -41,819 | TSB-2b 14226,020 | 164,043 -34,651
SB1-12a 19688,046 | 213,412 -43,909 | TSB-3a 13488,365| 155,432 -32,830
SBI1-12b 19850,600 | 216,228 -44,585 | TSB-3b 13619,083 | 156,797 -33,106
SB1-13a 18575,002 | 205,106 -42,547 | TSB-4a 12830,607 | 155,143 -33,402
SB1-13b 18450,282| 201,326 -41,545 | TSB-4b 12684,072 | 152,684 -32,816
SB1-14a | 18090,185| 199,359 -41,319 | TSB-5a 12490,449 | 150,497 -32,358
SB1-14b 18059,082 | 198,909 -41,216 | TSB-5b 12317,756 | 149,047 -32,098
SB1-15a 18273,283 | 201,207 -41,686 | TSB-6a 12793,013 | 151,222 -32,271
SBI1-15b 18303,601 | 201,533 -41,753 | TSB-6b 12623,696 | 152,646 -32,865
SB1-16a 18165,916| 202,627 -42,217 | TSB-7a 12489,161 | 148,284 -31,700
SBI1-16b 18161,194| 199,902 -41,410 | TSB-7b 12537,453 | 153,159 -33,104
SB1-17a 18477,299 | 199,225 -40,892 | TSB-8a 13512,702| 160,004 -34,168
SBI1-17b 18268,883 | 196,834 -40,387 | TSB-8b 13438,806| 159,100 -33,973
AG=AH-T. AS

Cizelge 7.33. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki

haliyle AM1 metoduyla hesaplanan degerlerinden elde edilen AG

proton almig

Bilesik | AH AS AG Bilesik AH AS AG
(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SBI1-1c¢c 15274,652 | 173,758 -36,505 | SB1-18c 16698,675| 188,616| -39,509
SB1-2¢ 16784,689 | 185,487 -38,490 | SB2-1c¢ 16833,958 | 185,883 -38,559
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Cizelge 7.33. (Devam) 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton
almis haliyle AM1 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-3c 18608,136 | 204,035 -42,194 | SB2-2¢ 18285,795| 194,365| -39,635
SB1-4c 16608,498 | 181,852 -37,583 | SB2-3¢ 17594,897 | 189,976| -39,018
SB1-5¢ 16244,125| 177,642 -36,693 | SB2-4c 16787,077| 184,813 | -38,287
SB1-6¢ 16174,084 | 181,444 -37,896 | SB2-5¢ 16512,049 | 182,228 | -37,792
SB1-7c 14435,400 | 169,912 -36,198 | SB2-6¢ 16890,510 | 189,131 -39,471
SB1-8c 14508,803 | 165,999 -34,959 | SB2-7¢ 16509,447 | 182,667 | -37,925
SB1-9¢ 14833,234| 167,137 -34,974 | SB2-8¢c 17568,994 | 192,369 | -39,757
SB1-10c | 18746,161 | 202,487 -41,595 | TSB-1¢ 12583,132| 147,731 -31,441
SB1-11c |18192,255| 202,904 -42,273 | TSB-2¢c 14285,065 | 164,921 -34,694
SB1-12c¢ |19854,085| 215,140 -44,258 | TSB-3c 13469,982 | 155,402 | -32,840
SB1-13c |18491,989| 195,981 -39,910 | TSB-4¢ 12605,060 | 149,164 | -31,846
SB1-14c |18081,350 | 195,947 -40,311 | TSB-5¢ 12365,128 | 146,267 | -31,222
SB1-15¢ |18149,833 | 198,621 -41,039 | TSB-6¢ 12716,331| 151,983 | -32,574
SB1-16¢c |18180,806| 195,914 -40,201 | TSB-7c 12398,120 | 147,323 | -31,504
SB1-17c¢ |18210,360| 191,663 -38,905 | TSB-8c 13448,112 | 156,341 -33,142
AG=AH-T. AS

Cizelge 7.34. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton vermis

haliyle AM1 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | AH(cal/mol) | AS(cal/mol) | AG(kcal/mol)
SB1-2d 16618,324 190,162 -40,050
SB1-2¢ 16488,753 185,489 -38,787
SB1-3d 18363,331 208,464 -43,759
SB1-3e 18217,441 200,669 -41,582
SB1-10d| 18392,026 203,646 -42,295
SB1-10e | 17693,562 190,669 -39,126
SB1-15d| 17996,475 203,297 -42,586
SB1-15¢| 17793,182 194,966 -40,307
SB1-17d| 18345,126 198,693 -40,865
SB1-17e| 18061,148 197,603 -40,825
SB2-1d 16421,544 191,251 -40,571
SB2-2d 18010,797 203,143 -42,526
SB2-3d 17349,122 194,968 -40,751
SB2-3e 17284,669 191,017 -39,638
SB2-4d 16420,181 189,162 -39,950
SB2-5d 16168,866 185,160 -39,009
SB2-6d 16448,842 190,646 -40,364
SB2-7d 16167,201 185,199 -39,022
SB2-8d 17144,196 192,945 -40,353
TSB-3d 13217,978 154,757 -32,830
TSB-3e 13300,419 155,878 -33,106
AG=AH-T. AS



IVERSITESI

@) ANADOLU UN

94

Cizelge 7.35. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton vermis

haliyle AM1 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik AH(cal/mol) | AS(cal/mol) | AG(kcal/mol)
SB1-2f 16143,320 183,786 -38,625
SB1-3f 17992,646 206,591 -43,571
SB1-10f 17716,188 196,292 -40,779
SB1-15f 17568,242 194,973 -40,534
SBI1-17f 17928,404 195,770 -40,411
TSB-3f 12777,625 148,825 -32,840
AG=AH-T. AS

Cizelge 7.36. Notr 4,4"-oxydianilin tiirevlerinin DMF fazinda (¢=36,71, T=298K) AM1 metoduyla

hesaplanan degerlerinden elde edilen AG

Bilesik | AS AG | Bilesik | AH AS AG

(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) (cal/mol) (kcal/mol)
SB1-1N 15212,239| 179,883 -38,393 | SB1-18N | 16657,417 191,875 -40,521
SB1-2N 17004,893 | 190,196 -39,674 | SB2-1N 16805,880 194,307 -41,097
SB1-3N 18674,316 | 208,596 -43,487 | SB2-2N 18334,165 205,100 | -42,786
SB1-4N 16613,485| 191,276 -40,387 | SB2-3N 17531,281 193,317 -40,077
SB1-5N 16126,074 | 186,032 -39,311 | SB2-4N 16828,588 191,624 | -40,275
SB1-6N 16177,498 | 190,008 -40,445 | SB2-5N 16657,624 194,004 | -41,156
SB1-7N 14161,482| 166,440 -35,438 | SB2-6N 16367,445 187,561 -39,526
SBI1-8N 14345,836| 167,201 -35,480 | SB2-7N 16431,041 187,879 | -39,557
SB1-9N 15056,439 | 176,606 -37,572 | SB2-8N 17587,543 202,054 | -42,625
SBI1-10N | 18778,067 | 208,051 -43,221 | TSB-IN | 12640,886 153,445 -33,086
SBI-11N | 18176,948 | 207,965 -43,797 | TSB-2N | 14229,552 167,033 -35,546
SBI1-12N | 19800,733 | 219,798 -45,699 | TSB-3N | 13485,458 154,877 -32,668
SB1-13N | 18557,129| 206,706 -43,041 | TSB-4N | 12631,792 152,284 | -32,749
SB1-14N | 18037,992| 202,563 -42,326 | TSB-5N | 12411,529 152,967 -33,172
SB1-15N | 18287,012| 201,677 -41,813 | TSB-6N | 12679,054 157,780 | -34,339
SB1-16N | 18041,420| 196,929 -40,644 | TSB-7N | 12360,550 149,667 -32,240
SB1-17N | 18396,040| 197,371 -40,420 | TSB-8N | 13425,155 162,765 -35,079
AG=AH-T. AS

Cizelge 7.37. 4,4-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton almis

halinin AM1 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | A AS AG Bilesik Al AS AG
(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SBl-la |15179,416| 174,995 -36,969 | SB1-18a 16689,502 | 192,591 -40,702
SB1-1b | 15206,939 | 178,461 -37,974 | SB1-18b 16722,937 | 189,727 -39,816
SB1-2a |16765,713| 191,107 -40,184 | SB2-1a 16817,482 | 188,865 -39,464
SB1-2b |16862,592| 187,586 -39,038 | SB2-1b 16829,107 | 189,648 -39,686
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Cizelge 7.37. (Devam) 4,4"-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton
almis halinin AM1 metoduyla hesaplanan degerlerinden elde edilen AG

IVERSITESI

@) ANADOLU UN

SB1-3a | 18573,711| 204,064 -42,237 | SB2-2a 17982,525| 193,635 -39,721
SB1-3b | 18419,252| 204,593 -42,550 | SB2-2b 18371,834| 201,024 -41,533
SBl-4a |16719,344| 190,854 -40,155 | SB2-3a 17598,722 | 196,916 -41,082
SB1-4b |16715,677| 189,892 -39,872 | SB2-3b 17576,315| 195,090 -40,560
SB1-5a |16139,300| 183,656 -38,590 | SB2-4a 16755,151 | 189,209 -39,629
SB1-5b | 16156,255| 185,447 -39,107 | SB2-4b 16863,388 | 188,349 -39,265
SB1-6a |16174,180| 184,349 -38,762 | SB2-5a 16529,092| 186,578 -39,071
SB1-6b |16155,413| 184,221 -38,743 | SB2-5b 16592,062 | 188,512 -39,584
SB1-7a | 14230,290 | 168,343 -35,936 | SB2-6a 16787,380 | 188,885 -39,500
SB1-7b | 14290,552| 171,295 -36,755 | SB2-6b 16730,010 | 186,636 -38,888
SB1-8a |14459,459| 163,462 -34,252 | SB2-7a 16517,820| 186,674 -39,111
SB1-8b | 14499,121| 172,469 -36,896 | SB2-7b 16525,101 | 185,247 -38,679
SB1-9a |15023,854| 175,349 -37,230 | SB2-8a 17592,295| 197,033 -41,124
SB1-9b |14927,450| 173,767 -36,855 | SB2-8b 17453,346 | 194,829 -40,606
SB1-10a | 18558,386 | 199,399 -40,862 | TSB-1a 12723,291| 151,538 -32,435
SB1-10b | 18966,115| 207,345 -42,823 | TSB-1b 12754,032 | 154,155 -33,184
SB1-11a | 18240,040 | 203,485 -42,399 | TSB-2a 14465,296 | 170,500 -36,344
SB1-11b | 18153,102| 201,486 -41,890 | TSB-2b 14226,020 | 164,043 -34,659
SB1-12a | 19687,147 | 213,257 -43,863 | TSB-3a 13482,945| 155,411 -32,829
SB1-12b | 19849,769 | 216,351 -44,623 | TSB-3b 13617,590 | 156,982 -33,163
SB1-13a | 18573,915| 205,507 -42,667 | TSB-4a 12818,972| 154,731 -33,291
SB1-13b | 18445,886 | 201,260 -41,530 | TSB-4b 12682,728 | 152,508 -32,765
SB1-14a | 18096,918 | 199,856 -41,460 | TSB-5a 12486,142 | 150,521 -32,369
SB1-14b | 18056,617 | 198,540 -41,108 | TSB-5b 12328,212| 150,158 -32,419
SB1-15a | 18271,400 | 204,086 -42,546 | TSB-6a 12787,416 | 151,319 -32,305
SB1-15b | 18300,964 | 202,498 -42,043 | TSB-6b 12626,813 | 152,773 -32,899
SB1-16a | 18162,564 | 202,782 -42,267 | TSB-7a 12485,490 | 148,300 -31,708
SB1-16b | 18160,010 | 199,998 -41,439 | TSB-7b 12551,857| 153,894 -33,309
SB1-17a | 18464,677 | 198,417 -40,663 | TSB-8a 13508,080 | 159,913 -34,146
SB1-17b | 18258,928 | 196,563 -40,317 | TSB-8b 13437,493 | 158,959 -33,932
AG=AH-T. AS

Cizelge 7.38. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e¢=36,71, T=298K) iki proton almis

halinin AM1 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | A0 AS AG | Bilesik | AH AS AG
(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SB1-1c 15274,324 | 173,763 -36,507 | SB1-18c | 16696,173 | 188,527 -39,485
SB1-2¢ 16792,502 | 186,281 -38,719 | SB2-1c 16833,57| 185,841 -38,547
SB1-3¢ 18608,423 | 204,325 -42,281 | SB2-2¢ 18290,767 | 194,601 -39,700
SB1-4c 16612,090 | 182,095 -37,652 | SB2-3c 17582,382| 189,576 -38,911
SB1-5¢ 16250,328 | 177,885 -36,760 | SB2-4c 16785,469 | 184,897 -38,314
SB1-6¢ 16173,710 | 181,455 -37,900 | SB2-5¢ 16512,035| 182,423 -37,850
SB1-7¢ 14437,298 | 170,482 -36,366 | SB2-6¢ 16891,665 | 188,721 -39,347
SB1-8¢ 14512,814 | 166,321 -35,051 | SB2-7¢ 16505,116| 182,707 -37,941
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Cizelge 7.38. (Devam) 4,4'-oxydianilin tiirevlerinin DMF fazinda (¢=36,71, T=298K) iki proton
almis halinin AM1 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-9¢ 14831,514 | 166,624 -34,822 | SB2-8c 17565,799 | 192,373 -39,761
SB1-10c | 18769,124 | 203,845 -41,977 | TSB-1c 12586,501 | 147,763 -31,447
SBI1-11c | 18184,809| 201,027 -41,721 | TSB-2¢ 14285,065 | 164,921 -34,861
SB1-12c¢ |19844,308 | 214,503 -44,078 | TSB-3c 13465,126 | 155,406 -32,846
SB1-13c | 18485,918 | 194,918 -39,600 | TSB-4c 12609,525 | 149,276 -31,875
SB1-14c | 18083,991| 198,896 -41,187 | TSB-5¢ 12370,143 | 146,358 -31,244
SB1-15¢ | 18147,962| 198,716 -41,069 | TSB-6¢ 12722,238 | 151,7658 -32,504
SB1-16¢c | 18184,242| 196,164 -40,272 | TSB-7¢ 12404,983 | 147,441 -31,532
SB1-17c¢ |18205,045| 191,706 -38,923 | TSB-8c 13446,699 | 156,363 -33,150
AG=AH-T. AS

Cizelge 7.39. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton vermis

IVERSITESI

@) ANADOLU UN

halinin AM1 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik AH(cal/mol) | AS(cal/mol) | AG(kcal/mol)
SB1-2d 16613,712 190,188 -40,062
SB1-2e 16492,887 185,845 -38,889
SB1-3d 8358,480 206,559 -53,196
SB1-3e 18212,043 200,836 -41,637
SB1-10d 18398,744 202,572 -41,968
SB1-10e 17700,475 190,006 -38,921
SB1-15d 17985,168 202,197 -42,270
SB1-15¢ 17798,846 195,669 -40,510
SB1-17d 18322,291 197,545 -40,546
SB1-17¢ 18060,945 200,143 -41,582
SB2-1d 16420,870 191,458 -40,634
SB2-2d 18008,625 202,807 -42,428
SB2-3d 17347,825 195,545 -40,925
SB2-3e 17281,013 190,944 -39,620
SB2-4d 16416,351 188,804 -39,847
SB2-5d 16170,085 185,508 -39,111
SB2-6d 16453,124 191,286 -40,550
SB2-7d 16160,652 185,043 -38,982
SB2-8d 17144,285 192,981 -40,364
TSB-3d 13218,120 154,843 -32,925
TSB-3¢ 13296,505 156,008 -33,194
AG=AH-T. AS

Cizelge 7.40. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) iki proton vermis

halinin AM1 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik

AH(cal/mol)

AS(cal/mol)

AG(kcal/mol)

SB1-2f

16144,284

184,316

-38,782
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Cizelge 7.40. (Devam) 4,4'-oxydianilin tiirevlerinin DMF fazinda (¢=36,71, T=298K) iki proton

vermis halinin AM1 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-3f 17987,561 205,638 -43,293
SB1-10f 17703,236 195,146 -40,450
SB1-15f 17568,250 195,083 -40,567
SB1-17f 17906,399 195,416 -40,328
TSB-3f 12848,486 150,217 -31,916
AG=AH-T. AS

Cizelge 7.41. Notr 4,4'-oxydianilin tlirevlerinin sulu ¢ozeltide (e=78,4, T=298K) PM3 metoduyla

hesaplanan degerlerinden elde edilen AG

Bilegik | A AS AG 1 Bilesik |, AH AS AG

(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SB1-1N 15718,864 | 184,690 -39,319 | SB1-18N | 17179,636 195,335 -41,030
SB1-2N 17178,196 | 191,740 -39,960 | SB2-1N 17275,907 195,033 -40,844
SB1-3N 19010,312 | 212,770 | -44,395|SB2-2N | 18867,327| 204,933| -42,203
SB1-4N 17165,469 | 193,388 | -40,464 | SB2-3N | 18166,667| 197,165| -40,589
SB1-5N 16630,158 | 190,775 -40,221 | SB2-4N 17126,188 195,050 -40,999
SB1-6N 16644,189 | 194,911 -41,439 | SB2-5N 16968,064 192,186 -40,303
SB1-7N 14719,309 | 179,332 | -38,722 |SB2-6N | 16977,647| 192,627| -40,425
SB1-8N 14850,250 | 172,989 | -36,700 | SB2-7N | 16815,515| 187,966| -39,198
SB1-9N 15551,374| 182,805| -38,924 |SB2-8N | 18039,482| 202,571| -42,327
SB1-10N | 19085,571| 207,952 -42,884 | TSB-1N 12970,713 157,068 -33,836
SB1-11N | 18780,714| 211,328 -44,195 | TSB-2N 14631,951 170,095 -36,056
SB1-12N | 20220,206| 216,361 -44,255 | TSB-3N 13958,610 160,467 -33,860
SB1-13N | 19151,926| 210,118 -43,463 | TSB-4N 12999,021 157,382 -33,901
SB1-14N | 18486,266 | 203,862 -42,265 | TSB-5N 12728,076 155,145 -33,505
SB1-15N | 18910,099 | 208,801 -43,313 | TSB-6N 13006,563 158,024 -34,084
SB1-16N | 18784,455| 201,587 -41,289 | TSB-7N 12708,571 153,304 -32,976
SB1-17N | 18599,716| 200,263 | -41,079 | TSB-8N |13793,741 161,985| -34,478
AG=AH-T. AS

Cizelge 7.42. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton almis

haliyle PM3 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | A AS AG 1 Bilesik AH AS AG

(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SB1-1a 15671,091| 178,504 | -37,523 |SB1-18a 17203,279 | 193,791 -40,546
SB1-1b 15700,254 | 176,382 -36,862 | SB1-18b 17246,748 | 193,425 -40,394
SB1-2a 17163,570 | 190,288 -39,542 | SB2-1a 17085,875| 189,684 | -39,440
SB1-2b 17267,214| 189,805 -39,295 | SB2-1b 17197,093 | 189,393 -39,242
SB1-3a 19131,173 | 211,825 -43,993 | SB2-2a 18654,083 | 198,007 -40,352
SB1-3b 18983,669 | 209,219 | -43,364 | SB2-2b 18712,314| 203,979 | -42,073
SB1-4a 17249,658 | 193,725 -40,480 | SB2-3a 17985,727 | 195,280 | -40,208
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Cizelge 7.42. (Devam) 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton

almis haliyle PM3 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-4b 17214,645 | 191,850 -39,957 | SB2-3b 17897913 | 195,534 -40,371
SB1-5a 16623,623 | 188,563 -39,568 | SB2-4a 17152,823 | 188,513 -39,024
SB1-5b 16602,004 | 185,910 -38,799 | SB2-4b 17213,676 | 189,888 -39,373
SB1-6a 16582,354 | 186,049 -38,860 | SB2-5a 16802,718 | 185,823 -38,572
SB1-6b 16624,865 | 188,993 -39,695 | SB2-5b 16834,438 | 186,333 -38,693
SB1-7a 14654,593 | 170,298 -36,094 | SB2-6a 16594,045| 177,191 -36,209
SB1-7b 14691,115| 171,787 -36,501 | SB2-6b 16645,364 | 180,841 -37,245
SB1-8a 14780,547| 167,197 -35,044 | SB2-7a 16799,454 | 186,784 -38,862
SB1-8b 14837,791 | 168,579 -35,399 | SB2-7b 16799,793 | 185,499 -38,479
SB1-9a 15559,212| 180,663 -38,278 | SB2-8a 18074,507 | 196,051 -40,349
SB1-9b 15560,177| 182,102 -38,706 | SB2-8b 17971,219| 198,898 -41,300
SB1-10a 19081,816 | 202,806 -41,354 | TSB-1a 13050,075| 155,033 -33,150
SB1-10b 19040,617 | 206,613 -42,530 | TSB-1b 13069,988 | 154,888 -33,086
SBI-11a 18803,541 | 206,225 -42,652 | TSB-2a 14612,221| 166,613 -35,038
SB1-11b 18794,022 | 207,201 -42,952 | TSB-2b 14238,560 | 159,833 -33,392
SB1-12a |20456,791| 219,988 -45,100 | TSB-3a 13777,496 | 157,757 -33,234
SB1-12b | 20447,456| 219,593 -44,991 | TSB-3b 13863,619| 160,056 -33,833
SB1-13a 19136,031 | 205,949 -42,237 | TSB-4a 13017,577| 155,500 -33,321
SB1-13b 19141,958 | 208,814 -43,085 | TSB-4b 12863,996 | 153,681 -32,933
SB1-14a 18490,284 | 203,673 -42,204 | TSB-5a 12773,421| 152,326 -32,620
SB1-14b 18429,190 | 203,025 -42,072 | TSB-5b 12555,872| 150,762 -32,371
SBI1-15a 18790,546 | 203,730 -41,921 | TSB-6a 13004,878 | 153,925 -32,865
SB1-15b 18908,580 | 203,538 -41,746 | TSB-6b 12889,972 | 153,266 -32,783
SB1-16a 18841,228 | 208,946 -43,425 | TSB-7a 12697,134 | 150,031 -32,012
SB1-16b 18788,511 | 203,844 -41,957 | TSB-7b 12632,497 | 149,953 -32,054
SB1-17a 18763,758 | 201,376 -41,246 | TSB-8a 13788,455| 160,388 12,493
SB1-17b 18804,909 | 197,398 -40,020 | TSB-8b 13532,011| 157,052 12,123
AG=AH-T. AS

Cizelge 7.43. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton almis

haliyle PM3 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | , A1 AS AG 1 Bilesik At AS AG
(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) (cal/mol) | (kcal/mol)
SBI1-1c¢c 15600,488 | 173,228 -36,022 | SB1-18¢ 17141,617 188,323 -38,979
SB1-2¢ 16997,487 | 183,925 -37,812 | SB2-1c¢ 17108,871 186,626 | -38,979
SB1-3¢ 18922,732 | 204,056 | -41,886 |SB2-2¢ 18610,662 195,665 -38,506
SB1-4c 17190,437 | 187,907 -38,806 | SB2-3¢ 17926,733 190,826 | -39,698
SB1-5¢ 16590,237 | 182,081 -37,670 | SB2-4c 17032,080 186,420 | -38,939
SB1-6¢ 16592,119| 180,139 | -37,089 | SB2-5¢ 16812,744 185,249 | -38,521
SB1-7¢ 14775,409 | 168,268 -35,369 | SB2-6¢ 16489,254 174,973 -38,392
SB1-8¢ 14847,594 | 168,888 -35,481 | SB2-7¢ 16755,023 183,779 | -35,653
SB1-9¢ 15443,035| 171,875 -35,776 | SB2-8c 17801,051 191,164 | -38,011
SB1-10c 19141,896 | 206,440| -42,377|TSB-1c 12700,181 147,114 -39,166
SBI1-11c 18754,413 | 204,375 -42,149 | TSB-2¢ 14375,459 164,186 | -31,140
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Cizelge 7.43. (Devam) 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton
almis haliyle PM3 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-12c¢ | 20432,094| 214,538 -43,500 | TSB-3c 13728,487 156,248 -34,552

SBI1-13c 19027,677| 196,649 -39,574 | TSB-4c 12804,045 152,275 -32,833

SB1-14c 18237,761 | 193,510 -39,428 | TSB-5¢ 12553,964 145,439 -32,574

SB1-15¢ 18800,976 | 199,986 | -40,795 | TSB-6¢ 12798,727 148,592 |  -30,787

SB1-16¢ 18727,443 | 202,305 -41,560 | TSB-7c 12546,436 147,407 | -31,482

SBI1-17c 18603,264 | 194,934 -39,487 | TSB-8c 13549,277 155,186 | -31,381

AG=AH-T. AS

Cizelge 7.44. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78.4, T=298K) bir proton vermis
haliyle PM3 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik AH(cal/mol) | AS(cal/mol) | AG(kcal/mol)
SB1-2d 16979,580 190,279 -39,724
SB1-2¢ 16552,081 185,414 -38,701
SB1-3d 18922,854 210,777 -43,889
SB1-3e 18467,374 206,382 -43,034
SB1-10d 18746,357 206,756 -42,867
SB1-10¢ 18093,654 189,371 -38,339
SB1-15d 18511,881 199,792 -41,026
SB1-15¢ 18173,410 196,129 -40,273
SB1-17d 18233,016 195,300 -39,966
SB1-17¢ 18584,432 199,266 -40,797
SB2-1d 16972,994 193,126 26,949
SB2-2d 18578,646 204,251 32,405
SB2-3d 17809,583 193,120 53,549
SB2-3e 17773,494 193,579 52,240
SB2-4d 16954,452 190,921 27,292
SB2-5d 16659,776 188,522 37,969
SB2-6d 17001,904 196,186 27,566
SB2-7d 16568,692 184,638 37,780
SB2-8d 17751,135 196,269 28,691
TSB-3d 13564,465 160,592 -34,292
TSB-3¢ 13589,859 161,631 -34,576
AG=AH-T. AS

Cizelge 7.45. 4,4'-oxydianilin tiirevlerinin sulu ¢dzeltide (e=78,4, T=298K) iki proton vermis
haliyle PM3 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik AH(cal/mol) | AS(cal/mol) | AG(kcal/mol)
SB1-2f 16668,670 186,103 -38,790
SB1-3f 18690,205 204,591 -42,278
SB1-10f 18696,960 206,539 -42,852

@) ANADOLU UN
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Cizelge 7.45. (Devam) 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton

vermis haliyle PM3 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-15f 18281,874 200,934 -41,596
SB1-17f 18594,364 200,765 -41,234
TSB-3f 13549,071 159,683 -34,037
AG=AH-T. AS

Cizelge 7.46. Notr 4,4"-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) PM3 metoduyla

hesaplanan degerlerinden elde edilen AG

Bilesik | AS AG 1 Bilesik AH AS AG

(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SB1-IN | 15718,864 | 184,690 -39,517|SB1-18N | 17179,636| 195,335 -40,994
SB1-2N | 17178,196| 191,740 -40,196 | SB2-1N 17275,907 | 195,033 -41,136
SB1-3N 19010,312| 212,770 -44,409 | SB2-2N 18867,327 | 204,933 -42,181
SB1-4N | 17165,469| 193,388 | -40,508 | SB2-3N 18166,667 | 197,165 -40,698
SB1-5N 16630,158 | 190,775 -40,167 | SB2-4N 17126,188 | 195,050 -41,122
SB1-6N 16644,189 | 194,911 -40,754 | SB2-5N 16968,064 | 192,186 -40,454
SB1-7N 14719,309 | 179,332 -38,638 | SB2-6N 16977,647| 192,627 -40,568
SB1-8N 14848,625| 172,719 -36,622 | SB2-7TN 16815,515| 187,966 -39,243
SB1-9N 15551,374| 182,805 -38,988 | SB2-8N 18039,482| 202,571 -42,089
SB1-10N | 19085,571| 207,952 -43,195 | TSB-IN 12970,713 | 157,068 -33,511
SB1-11N |18780,714| 211,328 | -43,983 | TSB-2N 14631,951 | 170,095 -36,060
SB1-12N |20220,206| 216,361 -44,529 | TSB-3N 13958,610| 160,467 -33,991
SB1-13N | 19151,926| 210,118 -43,855 | TSB-4N 12999,021| 157,382 -33,926
SB1-14N | 18486,266| 203,862 -42,406 | TSB-5N 12728,076 | 155,145 -33,799
SB1-15N |18910,099 | 208,801 -43,337 | TSB-6N 13006,563 | 158,024 -33,985
SB1-16N | 18784,455| 201,587 | -41,789 | TSB-7N 12708,571 | 153,304 -32,973
SB1-17N | 18599,716| 200,263 -41,034 | TSB-8N 13793,741| 161,985 -34,478
AG=AH-T. AS

Cizelge 7.47. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton almis

halinin PM3 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | A AS AG 1 Bilesik | A0 AS AG
(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SB1-1a 15672,140| 178,161 -37,420 | SB1-18a 17204,505 194,383 -40,722
SB1-1b 15704,939 | 176,648 -36,936 | SB1-18b 17247,052 193,738 -40,487
SB1-2a 17161,539 | 189,983 | -39,453|SB2-la 17089,015 189,984 | -39,526
SB1-2b 17249,793 | 189,387 | -39,188|SB2-1b 17196,197 189,480 | -39,269
SB1-3a 19125,540 | 212,157 -44,097 | SB2-2a 18654,921 198,161 -40,397
SB1-3b 18982,970 | 210,038 -43,608 | SB2-2b 18710,114 203,925 -42,060
SB1-4a 17248,548 | 193,821 -40,510 | SB2-3a 17988,298 193,839 -39,776
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Cizelge 7.47. (Devam) 4,4"-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton

almis halinin PM3 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-4b 17215,883 | 192,161 -40,048 | SB2-3b 17886,536 194,944 -40,207
SB1-5a 16622,425| 188,546 -39,564 | SB2-4a 17151,780 188,678 -39,074
SB1-5b 16600,960 | 185,905 -38,799 | SB2-4b 17211,612 189,962 -39,397
SB1-6a 16580,599 | 186,019 -38,853 | SB2-5a 16800,029 185,768 -38,559
SB1-6b 16630,931 | 191,036 -40,298 | SB2-5b 16833,870 186,546 -38,757
SB1-7a 14654,712 | 170,207 -36,067 | SB2-6a 17087,473 188,673 -39,137
SB1-7b 14688,297 | 171,608 -36,451 | SB2-6b 17092,851 188,472 -39,072
SB1-8a 14787,169 | 167,446 -35,112 | SB2-7a 16799,668 186,992 -38,924
SB1-8b 14841,992 | 168,849 -35,475 | SB2-7b 16802,789 185,848 -38,580
SB1-9a 15558,425| 180,713 -38,294 | SB2-8a 18074,130 195,995 -40,332
SB1-9b 15561,787 | 182,189 -38,731 | SB2-8b 17973,229 199,351 -41,433
SB1-10a |19084,673 | 203,345 -41,512 | TSB-1a 13046,856 154,817 -33,089
SB1-10b |19033,271| 207,587 -42,828 | TSB-1b 13068,841 154,882 -33,086
SB1-11a |18805,001 | 206,468 -42,722 | TSB-2a 14617,470 167,566 -35,317
SB1-11b |18796,947| 207,693 -43,095 | TSB-2b 14244,603 159,953 -33,421
SB1-12a |20452,876 | 219,410 -44,931 | TSB-3a 13775,040 158,121 -33,345
SB1-12b |20446,779 | 219,552 -44,980 | TSB-3b 13861,948 159,861 -33,777
SB1-13a |19130,706 | 205,668 -42,158 | TSB-4a 13015,396 155,375 -33,286
SB1-13b |19137,229| 209,186 -43,200 | TSB-4b 12872,251 154,065 -33,039
SB1-14a | 18483,708 | 204,219 -42,374 | TSB-5a 16800,029 185,768 -32,565
SB1-14b | 18428,563 | 203,383 -42,179 | TSB-5b 16833,870 186,546 -32,501
SBI1-15a |18794,081 | 203,494 -41,847 | TSB-6a 17087,473 188,673 -32,843
SB1-15b |18904,686 | 203,677 -41,791 | TSB-6b 17092,851 188,472 -32,819
SB1-16a |18838,573 | 209,858 -43,699 | TSB-7a 16799,668 186,992 -32,004
SB1-16b |18786,432| 203,628 -41,895 | TSB-7b 16802,789 185,848 -32,072
SB1-17a |18757,925| 201,370 -41,250 | TSB-8a 18074,130 195,995 -34,011
SB1-17b | 18792,207 | 197,402 -40,033 | TSB-8b 17973,229 199,351 -33,327
AG=AH-T. AS

Cizelge 7.48. 4,4'-oxydianilin tirevlerinin DMF fazinda (e=36,71, T=298K) iki proton almis

halinin PM3 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | 1 AS AG | Bilegik | A AS AG
(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) (cal/mol) (kcal/mol)
SBI1-1c¢c 15609,118 | 173,406| -36,066 | SB1-18c | 17145,923 188,766 -39,106
SB1-2¢ 17003,172| 183,987 -37,825 | SB2-1¢ 17113,185 186,755 -38,540
SB1-3¢ 18915,929 | 203,990 | -41,873 | SB2-2¢ 18617,705 195,927 -39,768
SB1-4c 17190,979 | 188,586 | -39,008 | SB2-3¢ 17923,680 190,821 -38,941
SB1-5¢ 16588,359 | 181,210 -37,412|SB2-4c 17035,334 186,412 -38,515
SB1-6¢ 16592,450 | 180,219| -37,113 | SB2-5¢ 16814,530 185,250 -38,390
SB1-7c 14776,384 | 168,337 -35,388 | SB2-6¢ 17042,475 184,469 -37,929
SB1-8¢ 14848,838 | 168,622 -35,400 | SB2-7¢ 16762,811 184,279 -38,152
SB1-9¢ 15446,003 | 172,545 -35,972 | SB2-8¢ 17804,011 191,326 -39,211
SB1-10c | 19119,045| 202,137 -41,118 | TSB-1¢ | 12705,828 147,173 -31,152
SBI-11c | 18758,961 | 204,652 -42,227 | TSB-2¢ | 14380,639 164,311 -34,584
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Cizelge 7.48. (Devam) 4,4'-oxydianilin tiirevlerinin DMF fazinda (¢=36,71, T=298K) iki proton

almis halinin PM3 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-12c¢ | 20432,354| 214,389| -43,456|TSB-3c | 13731,844 156,590 -32,932
SB1-13¢ | 19036,635| 197,198 -39,728 | TSB-4c | 12811,676 152,705 -32,694
SB1-14c | 18240,471| 193,737 -39,493 | TSB-5¢ | 16814,530 185,250 -30,799
SB1-15¢ | 18798,747| 200,102 -40,832 | TSB-6¢c | 17042,475 184,469 -31,480
SB1-16¢c | 18731,663| 202,437 -41,595 | TSB-7c | 16762,811 184,279 -31,363
SB1-17c¢ | 18598,808 | 194,886| -39,477|TSB-8c | 17804,011 191,326 -32,765
AG=AH-T. AS

Cizelge 7.49. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton vermis

halinin PM3 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | AH(cal/mol) | AS(cal/mol) | AG(kcal/mol)
SB1-2d 16978,683 190,442 -39,773
SB1-2¢ 16548,314 185,088 -38,608
SB1-3d 18923,974 211,190 -44,011
SB1-3e 18463,995 205,805 -42,866
SB1-10d | 18732,424 207,358 -43,060
SB1-10e | 18088,321 189,594 -38,411
SB1-15d| 18503,478 199,517 -40,953
SB1-15¢ | 18168,305 195,682 -40,144
SB1-17d| 18225,708 195,311 -39,977
SB1-17¢ | 18579,015 199,265 -40,802
SB2-1d 16975,057 193,993 -40,835
SB2-2d 18576,190 204,495 -42,363
SB2-3d 17802,915 193,114 -39,745
SB2-3e 17771,417 194,022 -40,047
SB2-4d 16958,180 191,567 -40,129
SB2-5d 16659,418 188,718 -39,579
SB2-6d 16999,743 195,335 -41,210
SB2-7d 16569,852 184,745 -38,484
SB2-8d 17749,581 196,635 -40,848
TSB-3d 13567,065 161,023 -34,418
TSB-3¢ 13583,786 161,423 -34,520
AG=AH-T. AS

Cizelge 7.50. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) iki proton vermis

halinin PM3 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik AH(cal/mol) | AS(cal/mol) | AG(kcal/mol)
SB1-2f 16673,135 186,525 -38,911
SB1-3f 18693,628 204,665 -42,297
SB1-10f 18684,654 205,881 -42,668
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Cizelge 7.50. (Devam) 4,4'-oxydianilin tiirevlerinin DMF fazinda (¢=36,71, T=298K) iki proton

vermis halinin PM3 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-15f 18281,874 200,934 -41,596
SB1-17f 17777,664 193,409 -39,858
TSB-3f 13543,871 159,693 -34,045
AG=AH-T. AS

Cizelge 7.51. Notr 4,4"-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) PM6 metoduyla

hesaplanan degerlerinden elde edilen AG

Bilesik | 1 AS AG | Bilegik | AH AS AG

(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SBI-IN |16059,036| 182,312 -38,270 | SB1-18N | 17557,126| 201,878 -42,603
SB1-2N | 17639,403 190,067 -39,001 | SB2-IN 17605,506 | 194,266 -40,286
SB1-3N | 19540,666 | 211,035 -43,348 | SB2-2N 19280,707 | 207,782 -42,638
SB1-4N | 17570,389| 195,939| -40,819 | SB2-3N 18515,354 | 194,914 -39,569
SBI-5N | 17121,570| 194,924 | -40,966 | SB2-4N 17562,692 | 193,607 -40,132
SBI-6N | 17180,615| 192,363 -40,144 | SB2-5N 17312,298 | 193,413 -40,325
SB1-7N | 15054,925| 177,698 -37,899 | SB2-6N 17310,216 | 193,001 -40,204
SB1-8N | 15191,305| 176,512 -37,409 | SB2-7N 17398,255| 193,108 -40,148
SB1-9N | 15949,370| 179,021 -37,399 | SB2-8N 18498,016 | 198,692 -40,712
SBI-10N | 19553,871| 203,748 -41,163 | TSB-1N 13459,070 | 160,950 -34,504
SBI-11N |19039,157| 207,215 -42,711 | TSB-2N 15006,423 | 169,611 -35,538
SB1-12N |20848,925| 225,114| -46,235| TSB-3N 14424,575| 161,924 -33,829
SB1-13N |19803,630 | 212,404 | -43,493 | TSB-4N 13393,951| 157,657 -33,588
SBI1-14N |19102,453| 207,608 -42,765 | TSB-5N 13224,087 | 156,327 -33,361
SBI-15N |19423,960| 210,405 -43,277 | TSB-6N 13006,563 | 158,024 -34,084
SBI-16N |19059,762 | 202,983 -41,429 | TSB-7N 13185,563 | 155,502 -33,154
SB1-17N | 18880,606 | 197,269 | -39,905 | TSB-8N 14179,377| 164,558 -34,859
AG=AH-T. AS

Cizelge 7.52. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton almis

halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | 0 AS AG 1 Bilesik AH AS AG

(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) (cal/mol) | (kcal/mol)
SB1-1a 16140,727| 181,885 -38,061 | SB1-18a 17534,391 192,293 -39,769
SB1-1b | 16067,265| 183,337| -38,567 | SB1-18b 17640,246 196,217 | -40,833
SB1-2a |17910,852| 190,209 | -38,771 |SB2-1a 17835,208 197,488 | -41,016
SB1-2b 17688,146 | 192,677 -39,730 | SB2-1b 17747,528 191,154 -39,216
SB1-3a 19617,787 | 208,943 -42,647 | SB2-2a 19270,085 203,294 -41,311
SB1-3b | 19623,702 | 211,724| -43,470 | SB2-2b 19507,492 209,969 | -43,063
SBl-4a | 17518,757| 194,233| -40,363 | SB2-3a 18677,790 198,224 | -40,393
SB1-4b | 17571,118 | 196,416| -40,961 | SB2-3b 18513,127 199,322 | -40,885
SB1-5a 17187,104 | 193,251 -40,402 | SB2-4a 17711,068 196,340 -40,798
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Cizelge 7.52. (Devam) 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton

almis halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-5b 17180,409 | 192,544 -40,198 | SB2-4b 17690,461 194,139 -40,163
SB1-6a 17144,567 | 189,375 -39,289 | SB2-5a 17529,629 194,807 -40,523
SB1-6b 17157,638 | 191,204 -39,821 | SB2-5b 17563,518 191,632 -39,543
SB1-7a 15091,686 | 173,076 -36,485 | SB2-6a 17684,820 194,195 -40,185
SB1-7b 15123,583 | 175,470 -37,166 | SB2-6b 17815,156 195,926 -40,571
SB1-8a 15107,115| 170,399 -35,672 | SB2-7a 17550,066 192,392 -39,783
SB1-8b 15270,368 | 173,887 -36,548 | SB2-7b 17444,803 190,245 -39,248
SB1-9a 15953,997 | 180,802 -37,925 | SB2-8a 18574,821 200,571 -41,195
SB1-9b 15921,981| 176,886 -36,790 | SB2-8b 18499,589 202,052 -41,712
SB1-10a | 19737,260 | 205,839 -41,603 | TSB-1a 13688,115 158,452 -33,531
SB1-10b | 19800,766 | 207,188 -41,941 | TSB-1b 13436,797 155,529 -32,911
SBIl-11a |19037,222| 206,799 -42,589 | TSB-2a 15156,217 169,804 -35,445
SB1-11b |19114,950 | 209,247 -43,241 | TSB-2b 15061,367 175,592 -37,265
SB1-12a |20757,817| 220,163 -44,851 | TSB-3a 14535,083 162,657 -33,937
SB1-12b |20863,892 | 220,414 -44,820 | TSB-3b 14394,397 160,970 -33,575
SB1-13a |19759,786 | 210,390 -42,936 | TSB-4a 13570,393 159,875 -34,072
SB1-13b | 19861,712 | 210,055 -42,735 | TSB-4b 13486,821 159,571 -34,065
SB1-14a |19140,346 | 208,540 -43,004 | TSB-5a 13381,241 154,128 -32,549
SB1-14b |19090,860 | 205,531 -42,157 | TSB-5b 13196,990 154,466 -32,834
SB1-15a |19416,892 | 208,797 -42,805 | TSB-6a 13004,878 153,925 -32,865
SB1-15b |19143,141 | 204,094 -41,677 | TSB-6b 12889,972 153,266 -32,783
SB1-16a |19141,059| 208,273 -42,924 | TSB-7a 13443,273 155,622 -32,932
SB1-16b |19053,099 | 205,680 -42,240 | TSB-7b 13293,490 157,739 -33,713
SB1-17a | 19467,700 | 201,419 -40,555 | TSB-8a 14040,623 160,877 -33,901
SB1-17b |19285,017| 201,604 -40,793 | TSB-8b 14236,131 166,482 -35,375
AG=AH-T. AS

Cizelge 7.53. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton almis

halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | 0 AS AG | Bilesik | A AS AG
(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SB1-1c 16161,191| 179,922 -37,455|SB1-18c | 17628,880| 190,579 -39,164
SB1-2¢ 17734,985| 187,905 -38,261 | SB2-1c¢ 17586,458 | 187,814 -38,382
SB1-3¢c 19684,107 | 211,531 -43,352 | SB2-2¢ 19247,600 | 202,893 -41,214
SB1-4c 17576,275| 189,451 -38,880 | SB2-3¢ 18440,087 | 192,528 -38,933
SB1-5¢ 17201,642 | 187,294 -38,612 | SB2-4c 17627,051| 189,427 -38,822
SB1-6¢ 17264,856 | 188,754 -38,984 | SB2-5¢ 17519,203 | 187,257 -38,283
SB1-7¢ 15032,950 | 171,061 -35,943 | SB2-6¢ 17620,713 | 190,044 -39,012
SB1-8c 15310,816 | 173,476 -36,385 | SB2-7¢ 17511,235| 188,227 -38,580
SB1-9¢ 15935,518 | 178,688 -37,314 | SB2-8c 18409,857 | 195,732 -39,918
SB1-10c |19721,171| 207,530 -42,123 | TSB-1c 13374,301 | 153,750 -32,443
SB1-11c |19092,145| 207,197 -42,653 | TSB-2¢ 15058,642 | 168,628 -35,192
SB1-12¢ |20827,890| 217,407 -43,959 | TSB-3¢ 14224,573 | 159,684 -33,361
SB1-13¢ |19601,996 | 202,675 -40,795 | TSB-4c 13317,462| 153,815 -32,519
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Cizelge 7.53. (Devam) 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton
almis halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-14c |19097,682| 205,777 -42,224 | TSB-5c¢ 13172,724 | 153,175 -32,474
SBI1-15¢ |19169,584 | 202,591 -41,202 | TSB-6¢ 12798,727 | 148,592 -31,482
SB1-16¢c |18958,628 | 202,033 -41,247 | TSB-7¢ 13182,581 | 152,277 -32,196
SB1-17c¢ |19346,326 | 200,508 -40,405 | TSB-8c 14130,513 | 160,762 -33,777
AG=AH-T. AS

Cizelge 7.54. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) bir proton vermis
halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik AH(cal/mol) | AS(cal/mol) | AG(kcal/mol)
SB1-2d 17478,010 189,415 -38,968
SB1-2¢ 17514,557 191,136 -39,444
SB1-3d 19454,489 209,887 -43,092
SB1-3e 19300,994 208,142 -42,725
SB1-10d 19248,401 206,590 -42,315
SB1-10e 18633,065 191,644 -38,477
SB1-15d 19082,087 207,467 -42,743
SB1-15¢ 18646,106 196,315 -39,856
SB1-17d 19386,909 203,028 -41,115
SB1-17¢ 19109,114 202,349 -41,191
SB2-1d 17350,013 193,548 -40,327
SB2-2d 19051,468 208,112 -42,966
SB2-3d 18238,067 196,561 -40,337
SB2-3e 18235,074 193,975 -39,570
SB2-4d 17308,228 190,673 -39,512
SB2-5d 17153,720 192,161 -39,952
SB2-6d 17347,258 195,656 -40,958
SB2-7d 17175,484 192,452 -40,175
SB2-8d 18152,896 198,964 -41,138
TSB-3d 14082,426 159,285 -33,385
TSB-3e 14149,513 164,258 -34,799
AG=AH-T. AS

Cizelge 7.55. 4,4'-oxydianilin tiirevlerinin sulu ¢ozeltide (e=78,4, T=298K) iki proton vermis

IVERSITESI

@) ANADOLU UN

halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | AH(cal/mol) | AS(cal/mol) | AG(kcal/mol)
SB1-2f 17108,993 191,755 -40,034
SB1-3f 18989,984 208,365 -43,103
SB1-10f 18672,555 200,767 -41,156
SB1-15f 18645,276 202,507 -41,702
SB1-17f 18946,851 199,272 -40,436
TSB-3f 13659,333 157,339 -33,228
AG=AH-T. AS
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Cizelge 7.56. Notr 4,4'-oxydianilin tiirevlerinin DMF fazinda (¢=36,71, T=298K) PM6 metoduyla

hesaplanan degerlerinden elde edilen AG

Bilesik | A0 AS AG | Bilegik | AH AS AG

(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SB1-IN 16053,231 180,592 -37,763|SB1-18N | 17556,203| 200,685 -42,248
SB1-2N 17643,782 190,398 -39,095[SB2-1N 17612,589| 194,338 -40,300
SB1-3N 19551,603 211,235 -43,396/SB2-2N 19275,623| 208,030 -42,7717
SB1-4N 17570,369 196,156 -40,884(SB2-3N 18510,406| 195,339 -39,701
SB1-5N 17117,502 194,387 -40,810/SB2-4N 17559,967| 193,558 -40,120
SB1-6N 17177,017 192,350 -40,143|SB2-5N 17317,316| 194,775 -40,726
SB1-7N 15056,166 178,418 -38,112{SB2-6N 17039,187| 183,705 -37,705
SB1-8N 15192,694 176,712 -37,467|SB2-7N 17404,616| 193,183 -40,164
SB1-9N 15948,689 179,183 -37,448|SB2-8N 18502,570| 198,719 -40,716
SB1-10N 19561,926 204,096 -41,259|TSB-1N 13453,200{ 160,159 -34,274
SBI-11N | 19039,032 207,500 -42,796|TSB-2N 15001,123| 169,706 -35,571
SB1-12N | 20844,944 225,699 -46,413|TSB-3N 14410,647| 161,926 -33,843
SB1-13N 19797,619 212,396 -43,496|TSB-4N 13387,571| 157,846 -33,651
SB1-14N 19101,750 207,875 -42,845|TSB-5N 13215,558| 156,173 -33,324
SBI-15N | 19429,461 212,979 -44,038| TSB-6N 13420,338| 158,223 -33,730
SB1-16N 19054,619 202,926 -41,417|TSB-7N 13184,599| 155,703 -33,215
SB1-17N 18876,920 197,036 -39,840|TSB-8N 14179,377| 164,558 -34,859
AG=AH-T. AS

Cizelge 7.57. 4,4-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton almis

halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | M AS AG 1 Bilesik | AH AS AG
(cal/mol) | (cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SB1-1a 16137,845| 181,833 -38,048 | SB1-18a | 17533,824| 192,421 -39,808
SB1-1b 16065,146 | 182,263 -38,249 | SB1-18b | 17640,765| 196,737 -40,987
SB1-2a 17898,795| 190,338 -38,822 | SB2-1a 17828,231| 198,701 -41,385
SB1-2b 17685,772 | 192,334 -39,630 | SB2-1b 17743,385| 191,231 -39,243
SB1-3a 19610,435| 208,280 -42,457 | SB2-2a 19262,834 | 203,219 -41,296
SB1-3b 19629,456 | 212,037 -43,558 | SB2-2b 19504,376 | 210,127 -43,113
SB1-4a 17517,058 | 194,404 -40,415| SB2-3a 18668,803 | 198,539 -40,496
SB1-4b 17571,094 | 196,212 -40,900 | SB2-3b 18498,472 | 196,421 -40,035
SB1-5a 17187,363 | 193,319 -40,422 | SB2-4a 17706,389 | 194,293 -40,193
SB1-5b 17184,820 | 194,008 -40,629 | SB2-4b 17681,370 | 193,718 -40,047
SB1-6a 17143,292 | 189,306 -39,270 | SB2-5a 17521,817 | 194,085 -40,316
SB1-6b 17157,872 | 191,435 -39,890 | SB2-5b 17558,956 | 192,184 -39,712
SB1-7a 15090,042 | 173,161 -36,512 | SB2-6a 17679,068 | 194,135 -40,173
SB1-7b 15118,768 | 174,460 -36,870 | SB2-6b 17810,997 | 196,661 -40,794
SB1-8a 15108,648 | 170,583 -35,725 | SB2-7a 17546,879 | 192,431 -39,798
SB1-8b 15275,293 | 174,648 -36,770 | SB2-7b 17456,751 | 190,768 -39,392
SB1-9a 15955,990 | 181,307 -38,073 | SB2-8a 18570,894 | 200,517 -41,183
SB1-9b 15922,450 | 177,043 -36,836 | SB2-8b 18499,787 | 202,899 -41,964
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Cizelge 7.57. (Devam) 4,4"-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton

almis halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG

SB1-10a | 19723,820 | 205,456 -41,502 | TSB-1a 13694,343 | 157,894 -33,358
SB1-10b | 19817,625| 207,714 -42,081 | TSB-1b 13438,642 | 155,717 -32,965
SB1-11a | 19031,040 | 206,389 -42,473 | TSB-2a 15151,502| 170,196 -35,567
SB1-11b | 19116,136| 209,638 -43,356 | TSB-2b 15062,203 | 176,765 -37,614
SB1-12a | 20752,493 | 220,149 -44,852 | TSB-3a 14490,047 | 161,562 -33,655
SB1-12b | 20863,277 | 220,592 -44,873 | TSB-3b 14390,419| 161,234 -33,657
SB1-13a | 19755,930| 210,447 -42,957 | TSB-4a 13586,358 | 160,543 -34,255
SB1-13b | 19865,971| 210,592 -42,890 | TSB-4b 13488,663 | 159,892 -34,159
SB1-14a | 19145,678 | 210,632 -43,623 | TSB-5a 13394,449 | 153,999 -32,497
SB1-14b | 19090,301| 205,493 -42,147 | TSB-5b 13198,680 | 154,288 -32,779
SB1-15a | 19406,497| 209,132 -42,915 | TSB-6a 13694,743 | 159,322 -33,783
SB1-15b | 19138,836| 204,097 -41,682 | TSB-6b 13486,579 | 159,322 -33,991
SB1-16a | 19141,460 | 208,619 -43,027 | TSB-7a 13455,028 | 155,306 -32,826
SB1-16b | 19050,653 | 205,423 -42,165 | TSB-7b 13294,963 | 157,559 -33,658
SB1-17a | 19554,669 | 203,789 -41,174 | TSB-8a 14043,294 | 160,997 -33,934
SB1-17b | 19272,308 | 202,181 -40,978 | TSB-8b 14235,545| 164,851 -34,890
AG=AH-T. AS

Cizelge 7.58. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) iki proton almis

halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik | A AS AG | Bilesik | AH AS AG

(cal/mol) | cal/mol) | (kcal/mol) (cal/mol) | (cal/mol) | (kcal/mol)
SB1-1c 16165,617| 180,743 -37,696 | SB1-18c | 17628,994 190,684 -39,195
SB1-2¢ 17731,002 | 187,902 -38,264 | SB2-1¢ 17589,587 188,072 -38,456
SB1-3¢ 19687,823 | 211,743 -43,412 | SB2-2¢ 19242,614 203,038 -41,263
SB1-4c 17573,011| 189,469 -38,889 | SB2-3c 18442,376 192,902 -39,042
SB1-5¢ 17194,553 | 186,743 -38,455 | SB2-4c 17630,957 189,306 -38,782
SB1-6¢ 17262,238 | 188,744 -38,983 | SB2-5c¢ 17513,814 187,229 -38,280
SB1-7¢c 15033,879| 170,953 -35,910 | SB2-6¢ 17621,595 191,252 -39,371
SB1-8¢c 15307,655| 172,862 -36,205 | SB2-7¢ 17510,415 188,328 -38,611
SB1-9¢ 15939,368 | 178,746 -37,327 | SB2-8c 18405,624 195,680 -39,907
SB1-10c 19716,114| 205,298 -41,463 | TSB-1c 13377,354 153,763 -32,444
SB1-11c 19090,817| 208,444 -43,026 | TSB-2¢ 15062,303 168,688 -35,207
SB1-12¢c | 20827,752| 217,688 -44,043 | TSB-3c¢ 14220,062 159,481 -33,305
SB1-13¢c | 19603,115| 202,791 -40,829 | TSB-4c 13324,947 154,040 -32,579
SB1-14c 19096,230| 205,781 -42,226 | TSB-5¢ 13176,858 154,315 -32,809
SB1-15¢c 19176,386 | 202,929 -41,296 | TSB-6¢ 13401,353 155,578 -32,961
SB1-16¢c | 18955,913| 201,556 -41,108 | TSB-7¢ 13185914 152,310 -32,202
SB1-17¢ | 19346,326 | 200,508 -40,405 | TSB-8c 14135,785 160,928 -33,821
AG=AH-T. AS
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Cizelge 7.59. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) bir proton vermis
halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG

Bilesik AH(cal/mol) | AS(cal/mol) | AG(kcal/mol)
SB1-2d 17478,138 189,549 -39,007
SB1-2¢ 17510,888 191,491 -39,553
SB1-3d 19450,963 209,957 -43,116
SB1-3e 19295,418 210,356 -43,540
SB1-10d 19245,155 209,152 -43,082
SB1-10e 18620,352 191,704 -38,507
SB1-15d 19071,519 207,582 -42,788
SB1-15¢ 18650,347 196,553 -39,922
SB1-17d 19372,296 203,280 -41,205
SB1-17¢ 19095,447 202,686 -41,305
SB2-1d 17344,256 193,898 -40,437
SB2-2d 19049,710 208,456 -43,070
SB2-3d 18231,126 196,165 -40,226
SB2-3e 18238,365 193,871 -39,535
SB2-4d 17299,751 190,662 -39,517
SB2-5d 17145,269 191,928 -40,049
SB2-6d 17344,554 195,706 -40,976
SB2-7d 17164,533 191,691 -39,959
SB2-8d 18152,663 199,186 -41,205
TSB-3d 14077,708 159,212 -33,367
TSB-3e 14139,149 162,728 -34,354
AG=AH-T. AS

Cizelge 7.60. 4,4'-oxydianilin tiirevlerinin DMF fazinda (e=36,71, T=298K) iki proton vermis
halinin PM6 metoduyla hesaplanan degerlerinden elde edilen AG

IVERSITESI

@) ANADOLU UN

Bilesik AH(cal/mol) | AS(cal/mol) | AG(kcal/mol)
SB1-2f 17103,525 189,760 -39,445
SB1-3f 18986,055 208,176 -43,050
SB1-10f 18661,307 200,624 -41,125
SB1-15f 18645,276 202,507 -41,702
SB1-17f 18938,984 200,369 -40,771
TSB-3f 13657,620 157,482 -33,272
AG=AH-T. AS
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7.1.3. pK, Hesaplan

7.1.3.1. Kinetik pK, Hesaplamalar

Incelenen molekiiller icin Notr baz (B), Konjuge asit (BH") olacak sekilde
protonlanma merkezleri belirlenerek, Esitlik (7.3.), (7.5.), (7.7.) ve (7.9)’a gore
SAGt n'y (olusum 1s1s1 tiiriinden standart serbest enerji degisimi) degerleri
hesaplanmistir ve Esitlik (7.4.), (7.6.), (7.8.) ve (7.10) yardimiyla da kinetik pK,
degerleri hesaplanmistir. Esitlik (7.3.)- (7.10) ’daki hesaplamalarda asagidaki
sabitler kullanilmistir.

Sulu ¢ozeltide AM1 hesaplamalarindan elde edilen degerler:

H,0 i¢in AH¢ = -64.362 kcal mol™ AS =45.087 cal mol™ AGy= -77.798 kcal mol™
H;0" i¢in AH;= 50.521 kcal mol™ AS =46.190 cal mol” AG=36.756 kcal mol™

DMF c¢ozeltisinde AM1 hesaplamalarindan elde edilen degerler:

H,0 i¢in AHy = -64.240 kcal mol™" AS =45.087 cal mol™ AG¢=-77.676 kcal mol™
H;0" icin AH;=52.542 kcal mol™' AS =46.190 cal mol™ AG;=38.777 kcal mol™

Sulu ¢ozeltide PM3 hesaplamalarindan elde edilen degerler:

H,0 icin AH=-58.077 kcal mol™ AS =44.986 cal mol™ AG¢= -71.483 kcal mol™
H;0" icin AH;=67.185 kcal mol™' AS =46.025 cal mol™ AG¢=53.470 kcal mol™

DMF c¢ozeltisinde PM3 hesaplamalarindan elde edilen degerler:

H,0 icin AH; = -57.966 kcal mol”" AS =44.986 cal mol™' AG¢=-71.372 kcal mol™
H;0" i¢in AH;=69.182 kcal mol™" AS =46.025 cal mol”' AG;=55.467 kcal mol™

Sulu ¢ozeltide PM6 hesaplamalarindan elde edilen degerler:

H,0 i¢in AH¢=-61.130 kcal mol™" AS =45.002 cal mol™ AG¢=-74.541 kcal mol™
H;0" icin AH;=48.649 kcal mol" AS =46.414 cal mol”' AG;=34.818 kcal mol™

DMF c¢ozeltisinde PM6 hesaplamalarindan elde edilen degerler:

H,0 i¢in AH¢ = -60.970 kcal mol™ AS =45.002 cal mol™ AG¢= - 74.381 kcal mol™
H;0" icin AH;=50.664 kcal mol™ AS =46.414 cal mol™ AG¢=36.833 kcal mol’'

SBI1 ve SBI1-1a (bir proton alma (a ve b)) i¢cin AM1 ydntemi ile sulu ¢ozeltide
(e=78.4, T=298K) yapilan hesaplamalar sonucunda elde edilen degerler
yardimiyla hesaplanan OAGy (BH+) ve kinetik pK, hesaplar1 asagidaki sekilde

orneklenmistir.
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B + H30", BH'(,y + Hy0p,

AG=AH¢- TAS ifadesi esitlik (7.1.)’de verilmistir.

Asitlik: 8 AGren =[AGr@n") + AGr 120y ] - [AGr®) + AGrmso )] (7.3
8AGr @n y=[165,857 + (-77.798) ] - [61,600 + 36.756 ]
SAGt @H =88.059 - 98.356
8AGt @n y=-10.297 kcal mol™

8A Gt gr')
2,303 RT (7.4)

PKa gH') =

pKasa y=-10. cal mol’ . x (1. calmol K)x 107 x
Kapn'=-10.297 keal mol™ /2.303 x ( 1.987 cal mol” K™) x 107 x 298 K
pKa @r )=-7.551

SB1 ve SB1-1c (iki proton alma (c)) i¢cin AMI1 yontemi ile sulu ¢ozeltide
(e=78,4, T=298K) yapilan hesaplamalar sonucunda elde edilen degerler
yardimiyla hesaplanan S8AG¢ g’y ve kinetik pK, hesaplar asagidaki sekilde
orneklenmistir.

B + 2I‘I3OJr (aq) BHz 2+(aq) + 2H20 (aq)

8AGt(BH; *")=[AG¢(BH; *")+ 2. AGtno) | - [AGew) +2 AGrasony ] (7.5.)
SAG¢(BH, *)=[270,637 + 2x (-77.798) ] — [61,600 + 2x 36.756 ]

SAGH{BH, *")=115.041 — 135.112

8AG¢(BH, *)=-20.071 kcal mol™

SA G 2
pK, g2 2" = f(BH2 )

2,303 RT (7.6)

pKa(BH, *")=-20.071 kcal mol™ /2.303 x ( 1.987 cal mol” K™ ) x 10~ x 298 K
pKa(BH, *)=-14.718
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SB1-2 ve SB1-2d (bir proton verme (d ve e)) i¢cin AM1 ydntemi ile sulu
cozeltide (e=78,4, T=298K) yapilan hesaplamalar sonucunda elde edilen degerler
yardimiyla hesaplanan 8AGy ") ve kinetik pK, hesaplar1 asagidaki sekilde

orneklenmistir.

BH + H,0 B" | H;0"

OAGt ) =[ AGr B+ AGrmso+) | - [AGr@H) + AGri20) ] (7.7.)
SAGe g =[ -114,923+ 36.756 ] — [-31,567 + (-77.798) ]

SAG )= (-78.167 ) — (- 109.365)

8AG: @)= 31.198 kcal mol™

) OA Gf (B-)
PKag) =

2,303 RT (7.8.)

pKa@ )= 31.198 kcal mol™ /2.303 x ( 1.987 cal mol™ K™ ) x 10° x 298 K
pKa(B_): 22.878

SB1-2 ve SB1-2f (iki proton verme (f)) icin AM1 yontemi ile sulu ¢ozeltide
(e=78,4, T=298K) yapilan hesaplamalar sonucunda elde edilen degerler
yardimiyla hesaplanan 8AGy g’y ve kinetik pK, hesaplar1 asagidaki sekilde

orneklenmistir.

BHz + 2H20 (aq) Bz_ + 2H3OJr

3AGt ™) =[ AGr ™)+ 2 X AGraison | - [AGr @i + 2 X AGrai20) ] (7.9.)
SAG: 7= [-196,689 +2 x 36.756 | — [-31,567 + 2 x (-77.798) |

8AG 7= (-123.177) — ( -187.163)

8AG @™ = 63.986 kcal mol™

3AG¢ 87
PK,@>) =

2,303 RT (7.10)

pKa @)= 63.986 kcal mol™ /2.303 x ( 1.987 cal mol" K™ ) x 107 x 298 K
PKa 7)) = 46.922
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Esitlik (7.3.)-(7.10.) kullanilarak hesaplanan kinetik pK, degerleri Cizelge
7.61 — 7.66’da verilmistir.

7.1.3.2. Termodinamik pKa Hesaplar

Incelenen molekiiller icin Notr baz (B), Konjuge asit (BH") olacak sekilde
protonlanma merkezleri belirlenerek, Esitlik (7.11), (7.13.), (7.15.) ve (7.17.)’e
gore SAG(BH+) degeri hesaplanmistir ve Esitlik (7.12.), (7.14.), (7.16.) ve (7.18.)
yardimiyla da termodinamik pK, degerleri hesaplanmistir. Esitlik (7.11.)-
(7.18.)’deki hesaplamalarda asagidaki sabitler kullanilmistir.

Sulu ¢ozeltide AM1 hesaplamalarindan elde edilen degerler:

H,0 i¢in AH = 2369.454 cal mol™ AS =45.087 cal mol” AG=-11.066 cal mol™
H;0" icin AH = 2377.772 cal mol™' AS =46.190 cal mol™ AG= - 11.387 cal mol™

DMF ¢ozeltisinde AM1 hesaplamalarindan elde edilen degerler:

H,0 icin AH = - 64.240 cal mol™ AS =45.087 cal mol”' AG=-11.066 cal mol’
H;0" icin AH = 52.542 cal mol™ AS =46.190 cal mol™! AG= - 11.387 cal mol

Sulu ¢ozeltide PM3 hesaplamalarindan elde edilen degerler:

H,0 icin AH =2370.017 cal mol™ AS =44.986 cal mol”" AG=-11.036 cal mol’
H;0" icin AH = 2375.292 cal mol™' AS =46.025 cal mol™ AG = - 11.340 cal mol™

DMF ¢ozeltisinde PM3 hesaplamalarindan elde edilen degerler:

H,0 icin AH = 2370.012 cal mol™ AS =44.986 cal mol”' AG=-11.036 cal mol’
H;0" icin AH =2375.338 cal mol”" AS =46.025 cal mol”" AG = -11.340 cal mol

Sulu ¢ozeltide PM6 hesaplamalarindan elde edilen degerler:

H,0 i¢in AH = 2376.481 cal mol™ AS =45.002 cal mol"' AG=-11.034 cal mol’
H;0" icin AH =2382.801 cal mol™ AS =46.414 cal mol™ AG=-11.449 cal mol™

DMF ¢ozeltisinde PM6 hesaplamalarindan elde edilen degerler:

H,0 i¢in AH = 2376.425 cal mol™ AS =45.002 cal mol”' AG=-11.034 cal mol’
H;0" icin AH =2382.879 cal mol" AS =46.414 cal mol”" AG = -11.449 cal mol

SB1 ve SBI1-la (bir proton alma (a ve b)) icin AM1 yontemi ile sulu
cozeltide (e=78,4, T=298K) yapilan hesaplamalar sonucunda elde edilen degerler
yardimiyla hesaplanan SAG gp ' ve termodinamik pK, hesaplari agagidaki sekilde

orneklenmistir.
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B + H30" (4 BH"(,q) + HyO0q)

AG= AH - TAS ifadesi esitlik (7.2.)’de verilmistir.

8AG 1) =[AG @) + AG 120y ] - [AG ) + AG 30+ ] (7.11.)
SAG )= (-36,958) + (-11.066) | - [(-38,210) + (- 11.387) |

SAG gy =.(-48.024 ) — (-49.597)

8AG @r'y=1.573 cal mol’!

OA G(BH+)
2,303 RT (7.12)

PK, 1) =

pKawn'H=1.573 cal mol™ / 2.303 x ( 1.987 cal mol”' K™ ) x 10” x 298 K
pKa(BH+): 1.153

SB1 ve SB1-1c (iki proton alma (c)) icin AM1 yontemi ile sulu ¢ozeltide
(e=78,4, T=298K) yapilan hesaplamalar sonucunda elde edilen degerler
yardimiyla hesaplanan SAG gy ') ve termodinamik pK, hesaplar1 asagidaki sekilde
orneklenmistir.

B + 2H30+(aq)

BH,*" + 2H20 (ag)

(aq)
SAG a2y =[AG @)+ 2. AG 120y ] - [AG @) +2 AG 130+ ] (7.13)
8AG @) =[ (-36,505 ) + 2 x (-11.066) ] — [(-38,210) +2 x (- 11.387) ]

SAG g2 )= (-58.637) — (-60.984)

SAG g2y = 2.347 cal mol’!

8A Ggp 2"
PK, g2 ") = (BH2 )

2,303 RT (7.14)

PKamm =2.347 cal mol™ /2.303 x ( 1.987 cal mol" K" )x 107 x 298 K
pKa(BH2+):1 721

SB1-2 ve SBI1-2d (bir proton verme (d ve e)) icin AMI yontemi ile sulu
cozeltide (e=78,4, T=298K) yapilan hesaplamalar sonucunda elde edilen degerler
yardimiyla hesaplanan 6AG "y ve termodinamik pK, hesaplar1 asagidaki sekilde

orneklenmistir.
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BH + H20 B + H30+

8AG 1)=[ AG @)+ AGgzo') ] - [AG @r) + AG 120y ] (7.15.)
8AG 8 =[ (-40,050) + (- 11.387) ] - [ (-39,551) + (-11.066) ]

SAG 8= (-51.437) — (-50.617)

8AG )= -0.82 cal mol’’

0A G
_ (B)
PKa) =

2,303 RT (7.16)

pKas )=-0.82 cal mol™ /2.303 x ( 1.987 cal mol K™ ) x 107 x 298 K
pKa(B_): -0.601

SB1-2 ve SB1-2f (iki proton verme (f)) icin AM1 yontemi ile sulu ¢ozeltide
(e=78.4, T=298K) yapilan hesaplamalar sonucunda elde edilen degerler
yardimiyla hesaplanan 6AG ") ve termodinamik pK, hesaplar1 asagidaki sekilde

orneklenmistir.

BH, + 2H,0 =——= B* + 2H;0"

8AG (87)=[ AG(s™)+ 2 X AG30 ] - [AGsm) + 2 x AG (120 ] (7.17.)
SAG (57)= (-38,625) + 2 x (- 11.387) 1 [ (-39,551) + 2 x(-11.066) ]

8AG(s™)= (-61.399) — (-61.683)

8AG ()= 0.284 cal mol

SAG 12
) B)
pK, @™y =

2,303 RT (7.18)

pKa(p”)=0.284 cal mol™ /2.303 x ( 1.987 cal mol K" ) x 107 x 298 K
pKa(s”y=0.208

[k proton almay1 yaparak mono katyon haline gelen molekiiller bu bolgede
ikinci proton almayi da yaparlar. Protonlanma ilk 6nce imindeki bir N atomu
tizerinde gerceklesmekte sonra diger N atomu tizerinden ve her ikisi tizerinden de
ger¢eklesmektedir. Esitlik (7.11.)—(7.18.) kullanilarak hesaplanan termodinamik
pKa degerleri Cizelge 7.61 -7.66 *de verilmistir.
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Cizelge 7.61. AM1 yontemiyle su fazinda yapilan hesaplamalar ile elde edilen Termodinamik pK,
ve Kinetik pK, degerleri

IVERSITESI

@) ANADOLU UN

Bilesik SAG;* PKa g ” 8AG © pK, o ¢
SB1-la -10,297 -7,551 1,573 1,153
SB1-1b -11,403 -8,362 0,677 0,496
SB1-2a -12,312 -9,028 -0,384 -0,281
SB1-2b -11,305 -8,290 0,938 0,688
SB1-3a -11,364 -8,334 -1,331 -0,976
SB1-3b -7,901 -5,794 -1,222 -0,896
SBl1-4a -10,469 -7,677 -0,344 -0,252
SB1-4b -10,296 -7,550 -0,754 -0,553
SB1-5a -9,983 -7,321 -0,956 -0,701
SB1-5b -10,775 -7,902 -0,462 -0,339
SB1-6a -8,797 -6,451 -1,587 -1,164
SB1-6b -8,732 -6,403 -1,609 -1,180
SB1-7a -13,185 -9,669 0,182 0,133
SB1-7b -14,102 -10,341 1,117 0,819
SB1-8a -12,893 -9,454 -1,730 -1,268
SB1-8b -16,005 -11,737 1,170 0,858
SB1-9a -8,977 -6,583 -0,844 -0,619
SB1-9b -8,429 -6,181 -1,248 -0,915
SB1-10a -11,176 -8,196 -2,853 -2,092
SB1-10b -10,501 -7,701 -1,060 -0,778
SB1-11a -6,660 -4,884 -1,748 -1,282
SB1-11b -6,232 -4,570 2,438 -1,788
SB1-12a -4,444 -3,259 -2,249 -1,649
SB1-12b -6,052 -4,438 -1,572 -1,153
SB1-13a -11,951 -8,764 -0,560 -0,410
SB1-13b -11,032 -8,090 -1,561 -1,145
SB1-14a -12,551 -9,204 -1,267 -0,929
SB1-14b -12,592 -9,234 -1,371 -1,005
SBl1-15a -12,295 -9,016 -0,523 -0,383
SB1-15b -9,834 7,211 -0,456 -0,334
SB1-16a -9,005 -6,604 1,276 0,936
SB1-16b -8,006 -5,871 0,469 0,344
SB1-17a -11,373 -8,340 0,086 0,063
SB1-17b -10,708 -7,853 -0,418 -0,307
SB1-18a -8,565 -6,281 -0,774 -0,567
SB1-18b -8,398 -6,158 -1,237 -0,907
SB2-1a -9,117 -6,685 -1,668 -1,223
SB2-1b -8,213 -6,023 -1,704 -1,249
SB2-2a -7,288 -5,344 -3,373 -2,473
SB2-2b -7,656 -5,614 -1,404 -1,030
SB2-3a -11,11 -8,147 -0,312 -0,228
SB2-3b -11,825 -8,672 0,333 0,244
SB2-4a -9,817 -7,199 -1,082 -0,793
SB2-4b -9,644 -7,072 -1,345 -0,986
SB2-5a -9,035 -6,626 -1,839 -1,348




IVERSITESI

@) ANADOLU UN

Cizelge 7.61.

(Devam) AMI1 yontemiyle su fazinda yapilan

Termodinamik pK, ve Kinetik pK, degerleri

SB2-5b -8,931 -6,549 1,721 1,262
SB2-6a 3,113 2,283 -0,347 0,254
SB2-6b 4,138 3,034 -1,104 -0,809
SB2-7a -10,047 7,368 -1,015 -0,744
SB2-7b -10,053 7,372 -1,461 1,072
SB2-8a -10,000 7,333 -0,790 -0,579
SB2-8b -5,898 4,325 -1,856 -1,361
TSB-la -8,834 6,478 -0,948 -0,695
TSB-1b -18,629 -13,661 -0,201 -0,148
TSB-2a 29,048 6,635 0,122 0,089
TSB-2b -17,504 -12,836 -1,168 -0,856
TSB-3a 12,17 -8,924 -0,106 0,078
TSB-3b -19,223 -14,096 0,170 0,125
TSB-4a -11,469 8,410 0,318 0,234
TSB-4b -18,952 -13,898 0,268 -0,196
TSB-5a 9,486 6,956 1,116 0,819
TSB-5b -17,505 -12,837 -1,376 -1,009
TSB-6a -8,949 6,562 -1,886 -1,383
TSB-6b -17,764 -13,027 -1,293 -0,948
TSB-7a -10,606 7,778 -0,826 -0,606
TSB-7b -19,873 -14,573 0,578 0,424
TSB-8a 6,924 5,077 -1,095 -0,803
TSB-8b -17,653 -12,945 -1,291 -0,947
SBl-1c 20,071 14,718 2,346 1,721
SB1-2¢ -18,883 -13,848 -1,382 -1,013
SB1-3c -15,342 11,251 1,428 -1,047
SB1-4c -16,096 -11,803 2,987 2,191
SB1-5¢ 17,251 -12,651 2,859 2,097
SB1-6¢ -16,055 11,774 2,472 -1,813
SB1-7¢ 25,091 -18,399 0,468 0,343
SB1-8¢ 27,832 20,410 0,797 -0,585
SB1-9¢ 13,911 -10,202 23,099 2,273
SB1-10c 20,592 -15,101 2,234 -1,638
SBl1-11c -11,857 -8,695 -1,984 -1,455
SB1-12¢ 11,775 -8,635 -1,900 -1,393
SB1-13c -18,934 -13,884 -3,196 22,343
SB1-14c 23,694 17,375 2,276 -1,669
SB1-15¢ -19,779 -14,504 -1,170 -0,858
SB1-16¢ -12,447 9,127 -0,740 -0,542
SB1-17¢ -17,687 12,971 -1,901 -1,394
SB1-18c 14,811 -10,861 -1,441 -1,057
SB2-1c -14,646 -10,74 2,785 2,043
SB2-2¢ -13,925 -10,212 23,408 2,499
SB2-3c -17,288 12,677 1,316 -0,965
SB2-4c -16,601 12,174 2,325 -1,705
SB2-5¢ -15,029 -11,021 -3,589 2,632
SB2-6¢ 4,858 23,562 0,471 -0,345

116

hesaplamalar ile elde edilen



IVERSITESI

@) ANADOLU UN
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Cizelge 7.61. (Devam) AMI1 yontemiyle su fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pK, ve Kinetik pK, degerleri

SB2-7¢ -17,209 12,62 2,207 1,619
SB2-8¢ -12,994 9,528 -2,760 2,024
TSB-1c 24,438 17,921 1,911 -1,402
TSB-2¢ 24,575 -18,022 1,125 -0,825
TSB-3¢ 29,021 21,282 -0,096 0,071
TSB-4c 26,784 -19,641 -1,238 -0,908
TSB-5¢ 25,707 -18,852 2,252 -1,651
TSB-6¢ 26,396 -19,357 -1,583 -1,161
TSB-7¢ 27,485 20,155 -1,021 -0,749
TSB-8¢ 22,515 -16,510 2,122 -1,556
SB1-2d 31,197 22,878 -8,641 6,336
SB1-2¢ 39,550 29,003 -10,868 7,97
SB1-3d 26,115 19,151 9,097 6,671
SB1-3e 32,910 24,133 29,590 7,033
SB1-10d 34,758 25,489 7314 5,364
SB1-10e 44,191 32,406 -10,581 -7,760
SB1-15d 26,224 19,23 9,355 -6,86
SB1-15¢ 38,474 28,214 -8,894 6,522
SB1-17d 29,889 21,918 8,422 6,176
SB1-17¢ 33,875 24,841 -10,150 -7,443
SB2-1d 32,146 23,573 9,282 -6,806
SB2-2d 76,613 -56,181 -12,166 -8,922
SB2-3d 30,376 22,275 -8,980 -6,585
SB2-3e 36,857 27,028 9,223 6,763
SB2-4d 32,112 23,549 58,175 42,66
SB2-5d 33,601 24,640 56294 -41,281
SB2-6d 44,417 32,572 0,321 -0,235
SB2-7d 32,47 23811 17,385 -12,749
SB2-8d 33,38 24,478 14,584  -10,695
TSB-3d 216,938 159,084 -18,966|  -13,908
TSB-3¢ 209,885 153,912 15,494 11,362
SB1-2f 63,986 46,922 0,285 0,209
SB1-3f 53,482 39,219 0,912 -0,669
SB1-10f 69,915 51,270 2,087 1,53
SB1-15f 56,895 41,722 0,712 0,522
SB1-17f 79,399 58,224 -0,568 0,417
TSB-3f 429,195 314,736 -0,867 -0,635

pKag= 8AG¢/ 2,303RT,

pKag=8AG /2,303RT

Cizelge 7.62. AM1 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen Termodinamik

pK. ve Kinetik pK, degerleri

Bilesik

SAG*®

pK, &) b

SAG ©

pK, () a

SBI1-la

11,132

-8,163

1,745

1,280
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Cizelge 7.62. (Devam) AM1 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen
Termodinamik pK, ve Kinetik pK, degerleri

IVERSITESI

@) ANADOLU UN

SB1-1b -12,342 -9,051 0,740 0,542
SB1-2a -12,972 -9,512 -0,190 -0,139
SB1-2b -12,250 -8,983 0,956 0,701
SB1-3a -12,152 -8,912 1,571 1,152
SB1-3b -8,821 -6,469 1,259 0,923
SB1-4a -11,129 -8,161 0,553 0,405
SB1-4b -11,110 -8,147 0,836 0,613
SB1-5a -10,765 -7,894 1,042 0,764
SB1-5b -11,602 -8,508 0,525 0,385
SB1-6a -9,263 -6,792 2,004 1,470
SB1-6b -9,164 -6,720 2,023 1,484
SB1-7a -14,097 -10,338 -0,177 -0,130
SB1-7b -14,897 -10,924 -0,997 -0,731
SB1-8a -14,004 -10,269 1,549 1,136
SB1-8b -16,903 -12,395 -1,095 -0,803
SB1-9a -9,968 -7,310 0,663 0,486
SB1-9b -9,452 -6,931 1,038 0,761
SB1-10a -12,371 -9,072 2,680 1,965
SB1-10b -11,716 -8,592 0,720 0,528
SB1-11a -7,590 -5,566 1,719 1,261
SB1-11b -7,283 -5,341 2,228 1,634
SB1-12a -5,418 -3,973 2,157 1,581
SB1-12b -6,989 -5,125 1,397 1,025
SB1-13a -12,766 -9,361 0,695 0,51
SB1-13b -11,745 -8,613 1,833 1,344
SB1-14a -13,567 -9,949 1,187 0,87
SB1-14b -13,394 -9,822 1,538 1,128
SBI1-15a -14,265 -10,461 -0,413 -0,303
SB1-15b -11,131 -8,162 0,09 0,066
SB1-16a -9,992 -7,327 -1,302 -0,955
SB1-16b -8,951 -6,564 -0,475 -0,348
SB1-17a -12,128 -8,893 0,078 0,057
SB1-17b -11,705 -8,584 0,425 0,311
SB1-18a -10,162 -7,452 0,140 0,103
SB1-18b -9,505 -6,970 1,027 0,753
SB2-1a -9,702 -7,114 1,954 1,433
SB2-1b -9,064 -6,647 1,732 1,270
SB2-2a -8,257 -6,055 3,386 2,483
SB2-2b -8,234 -6,038 1,573 1,154
SB2-3a -12,988 -9,525 -0,684 -0,502
SB2-3b -12,648 -9,275 -0,162 -0,119
SB2-4a -10,788 -7,911 0,967 0,709
SB2-4b -10,520 7,714 1,332 0,977
SB2-5a -9,349 -6,856 2,405 1,764
SB2-5b -9,603 -7,042 1,892 1,388
SB2-6a 2,149 1,576 0,346 0,254
SB2-6b 3,034 2,225 0,959 0,703
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Cizelge 7.62. (Devam) AM1 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen
Termodinamik pK, ve Kinetik pK, degerleri

IVERSITESI

@) ANADOLU UN

SB2-7a -11,135 -8,166 0,767 0,562
SB2-7b -11,194 -8,209 1,199 0,879
SB2-8a -9,860 -7,230 1,822 1,336
SB2-8b -6,339 -4,648 2,34 1,716
TSB-1a -9,761 -7,158 0,972 0,713
TSB-1b -19,16 -14,051 0,223 0,163
TSB-2a -10,187 -7,470 -0,476 -0,349
TSB-2b -18,118 -13,286 1,209 0,886
TSB-3a -13,145 -9,640 0,159 0,117
TSB-3b -19,772 -14,499 -0,174 -0,128
TSB-4a -12,298 -9,018 -0,221 -0,162
TSB-4b -19,429 -14,248 0,305 0,224
TSB-5a -10,396 -7,624 1,125 0,825
TSB-5b -18,364 -13,467 1,075 0,788
TSB-6a -9,403 -6,896 2,355 1,727
TSB-6b -17,832 -13,076 1,761 1,291
TSB-7a -11,508 -8,439 0,853 0,626
TSB-7b -20,566 -15,081 -0,748 -0,548
TSB-8a 7,147 -5,681 1,254 0,919
TSB-8b -18,025 -13,218 1,468 1,076
SBI1-1c -21,081 -15,459 2,528 1,854
SB1-2c -20,097 -14,738 1,596 1,171
SB1-3c -16,198 -11,879 1,849 1,356
SB1-4c -17,020 -12,481 3,377 2,476
SB1-5¢ -18,221 -13,362 3,194 2,342
SB1-6¢ -16,622 -12,189 3,187 2,337
SB1-7c -26,301 -19,287 -0,287 -0,210
SB1-8c -29,054 -21,306 1,071 0,785
SB1-9¢ -14,756 -10,821 3,392 2,487
SB1-10c -22,519 -16,514 1,887 1,383
SBI-11c -12,428 9,114 2,718 1,993
SBI1-12¢ -12,484 -9,155 2,263 1,66
SB1-13c -19,549 -14,336 4,084 2,995
SB1-14c -25,733 -18,871 1,781 1,306
SBI1-15¢ -21,083 -15,460 1,385 1,016
SB1-16¢ -13,594 -9,969 1,013 0,743
SBI1-17c -18,922 -13,876 2,139 1,569
SB1-18c -15,970 -11,711 1,678 1,231
SB2-1c -15,567 -11,416 3,193 2,341
SB2-2¢ -14,859 -10,897 3,727 2,733
SB2-3c -18,210 -13,354 1,808 1,326
SB2-4c -17,623 -12,923 2,604 1,909
SB2-5¢ -15,975 -11,715 3,947 2,895
SB2-6¢ -5,915 -4,337 0,820 0,602
SB2-7c -18,448 -13,528 2,257 1,655
SB2-8c -13,592 -9,967 3,505 2,571
TSB-1c -25,017 -18,345 2,281 1,673




IVERSITESI

@) ANADOLU UN

Cizelge 7.62. (Devam) AM1 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pK, ve Kinetik pK, degerleri

TSB-2c¢ -25,242 -18,511 1,327 0,973
TSB-3c¢ -29,726 -21,798 0,464 0,340
TSB-4c -27,418 -20,106 1,516 1,112
TSB-5¢ -26,301 -19,287 2,570 1,885
TSB-6¢ -26,423 -19,376 2,477 1,817
TSB-7c¢ -28,063 -20,579 1,350 0,990
TSB-8c -23,032 -16,89 2,571 1,886
SB1-2d 34,288 25,144 -0,710 -0,520
SB1-2e 42,447 31,127 0,464 0,340
SB1-3d 29,773 21,833 -10,03 -7,355
SB1-3e 35,963 26,373 1,529 1,121
SB1-10d 37,749 27,682 0,932 0,684
SB1-10e 46,866 34,368 3,979 2,918
SB1-15d 29,364 21,533 -0,778 -0,57
SB1-15¢ 40,991 30,060 0,981 0,720
SB1-17d 33,006 24,204 -0,447 -0,328
SB1-17¢ 35,911 26,334 -1,482 -1,087
SB2-1d 35,084 25,728 0,143 0,105
SB2-2d 33,746 24,747 0,037 0,027
SB2-3d 33,263 24,392 -1,169 -0,857
SB2-3e 39,827 29,206 0,136 0,100
SB2-4d 35,154 25,779 0,107 0,079
SB2-5d 36,541 26,796 1,723 1,264
SB2-6d 46,990 34,458 -1,346 -0,987
SB2-7d 35,219 25,827 0,254 0,186
SB2-8d 36,744 26,945 1,940 1,422
TSB-3d 219,761 161,154 -0,578 -0,424
TSB-3e 213,134 156,295 -0,847 -0,621
SB1-2f 70,461 51,671 0,250 0,183
SB1-3f 60,351 44,257 -0,447 -0,328
SB1-10f 76,426 56,044 2,129 1,561
SB1-15f 63,203 46,348 0,604 0,443
SB1-17f 86,685 63,567 -0,549 -0,403
TSB-3f 436,086 319,790 0,110 0,080

pKa(k)= SAGf / 2,303RT,

Cizelge 7.63. PM3 yontemiyle su fazinda yapilan hesaplamalar ile elde edilen Termodinamik pK,

ve Kinetik pK, degerleri

pKa(t)= OAG / 2,303RT

Bilesik SAG:? pKa g, " SAG ¢ pKa ¢
SB1-1a -16,192 -11,874 2,100 1,540
SB1-1b -15,815 -11,598 -2,761 -2,025
SB1-2a -17,512 -12,842 -0,722 -0,529




IVERSITESI

@) ANADOLU UN

Cizelge 7.63.

(Devam) PM3 yontemiyle su fazinda yapilan

Termodinamik pK, ve Kinetik pK, degerleri

SB1-2b -18,191 -13,340 -0,970 0,711
SB1-3a 17,251 -12,651 -0,706 0,518
SB1-3b 17,078 -12,523 -1,335 0,979
SBl-4a -17,826 -13,072 -0,288 0,211
SB1-4b 17,211 -12,621 0,811 -0,595
SB1-5a 17,212 -12,622 0,957 -0,701
SB1-5b -16,635 -12,199 -1,726 -1,266
SB1-6a -14,935 -10,952 2,883 2,114
SB1-6b -15,505 -11,370 22,048 -1,502
SB1-7a -16,946 12,427 2,931 2,150
SB1-7b -17,502 -12,834 2,524 -1,851
SB1-8a -18,656 -13,681 -1,960 -1,437
SB1-8b -19,539 -14,328 -1,606 1,178
SB1-9a -16,564 -12,147 -0,950 -0,697
SB1-9b 17,018 -12,479 -0,522 -0,383
SB1-10a 17,547 -12,867 -1,834 -1,345
SB1-10b -18,338 -13,447 -0,658 -0,483
SBl-11a 14,978 -10,984 -1,847 -1,355
SB1-11b -14,930 -10,949 -1,547 1,134
SB1-12a 17,124 -12,557 0,540 0,396
SB1-12b -16,760 -12,290 0,432 0317
SB1-13a -17,258 -12,655 -1,530 1,122
SB1-13b -18,239 -13,375 -0,683 -0,501
SBl-14a 20,769 -15,23 -0,364 0,267
SB1-14b 20,645 -15,139 -0,496 -0,364
SB1-15a -16,346 11,987 -1,696 -1,243
SB1-15b -17,025 -12,484 -1,871 1,372
SB1-16a -17,430 -12,782 1,832 1,343
SB1-16b -15,644 11,472 0,364 0,267
SB1-17a -18,963 -13,906 0,136 -0,100
SB1-17b -14,153 -10,379 -1,363 -0,999
SB1-18a -16,785 -12,309 -0,788 0,578
SBI1-18b -15,923 11,677 -0,940 -0,690
SB2-1a -16,587 -12,163 -1,708 -1,253
SB2-1b -15,144 -11,105 -1,906 -1,398
SB2-2a -15,542 -11,397 2,155 1,58
SB2-2b -16,304 -11,956 -0,433 0,318
SB2-3a -18,004 -13,203 -0,685 -0,502
SB2-3b -19,016 -13,945 0,521 -0,382
SB2-4a -16,786 12,31 2,278 1,671
SB2-4b -16,192 11,874 1,93 1,415
SB2-5a -16,071 -11,785 22,035 -1,492
SB2-5b -15,833 11,610 1,915 -1,404
SB2-6a 1,862 1,365 4,520 3,315
SB2-6b 1,072 0,786 3,484 2,555
SB2-7a 17,791 -13,046 -0,640 0,469
SB2-7b 17,391 -12,753 -1,023 0,751

121

hesaplamalar ile elde edilen



IVERSITESI

@) ANADOLU UN

Cizelge 7.63.

(Devam) PM3 yontemiyle su fazinda yapilan

Termodinamik pK, ve Kinetik pK, degerleri

SB2-8a -16,509 -12,106 2,082 -1,673
SB2-8b -14,152 -10,378 -1,330 0,976
TSB-la -16,269 11,931 -0,990 0,726
TSB-1b -32,665 23,954 -1,053 0,772
TSB-2a -15,126 11,092 1,322 -0,970
TSB-2b 28,937 21,220 2,969 2,177
TSB-3a -18,539 -13,595 -0,930 -0,682
TSB-3b -33,385 24,482 0,331 -0,243
TSB-4a 17,347 12,721 -0,383 -0,648
TSB-4b 32,155 23,580 1,272 -0,933
TSB-5a -16,954 -12,433 -1,189 0,872
TSB-5b -31,833 23,344 -1,438 -1,054
TSB-6a -16,721 -12,262 -1,524 1,117
TSB-6b -31,879 23,378 -1,605 1,177
TSB-7a 17,119 -12,553 -1,268 -0,930
TSB-7b 32,272 23,666 -1,226 -0,899
TSB-8a -15,033 -11,024 2,556 -1,874
TSB-8b -32,002 23,468 7,613 5,582
SBl-1c 230,727 22,532 3,905 2,864
SB1-2¢ 31,827 23,340 2,756 2,021
SB1-3c 29,04 21,296 3,117 2,286
SB1-4c 30,617 22,452 2,266 1,662
SB1-5¢ 29,91 21,934 3,159 2317
SB1-6¢ 26,604 -19,509 4,958 3,636
SB1-7c 34,612 25,382 3,961 2,905
SB1-8¢ 238,531 28,256 1,827 1,340
SB1-9¢ 27,754 20,352 3,757 2,755
SB1-10c 33,114 24,283 1,115 0,817
SBl1-11c 26,661 -19,551 2,654 1,946
SB1-12¢ 29,659 21,749 1,363 1,000
SB1-13c 29,843 21,884 4,498 3,298
SB1-14c 36,078 26,457 3,444 2,526
SB1-15¢ -30,499 22,366 3,126 2,292
SB1-16¢ 28,024 20,550 0,337 0,247
SB1-17¢ -32,022 23,482 2,200 1,613
SB1-18c 28,412 20,835 2,660 1,950
SB2-1c 29,366 21,534 2,946 2,161
SB2-2¢ 29,497 21,631 3,113 2,283
SB2-3¢ 31,679 23,231 2,257 1,655
SB2-4c 29,588 21,698 3,086 2,263
SB2-5¢ 29,383 21,547 2,520 1,848
SB2-6¢ -12,555 9,207 5,380 3,946
SB2-7¢ 31,529 23,121 1,795 1,316
SB2-8¢ 27,403 20,095 3,769 2,764
TSB-1c -43,856 32,16 3,304 2,423
TSB-2¢ 45361 -33,264 2,112 1,549
TSB-3¢ 47,749 35,015 1,635 1,199
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hesaplamalar ile elde edilen



IVERSITESI

@) ANADOLU UN

Cizelge 7.63. (Devam) PM3 yoéntemiyle su fazinda yapilan

Termodinamik pK, ve Kinetik pK, degerleri

TSB-4c -47,057 -34,508 1,935 1,419
TSB-5¢ -45,943 -33,691 3,326 2,439
TSB-6¢ -45,948 -33,695 3,211 2,355
TSB-7¢ -47,026 -34,485 2,203 1,616
TSB-8c -43,774 -32,100 -25,811 -18,928
SB1-2d 40,287 29,543 -0,067 -0,049
SB1-2e 44,467 32,608 0,955 0,700
SB1-3d 37,285 27,342 0,202 0,148
SB1-3e 40,043 29,364 1,057 0,775
SB1-10d 43,339 31,781 -0,287 -0,210
SB1-10e 48,295 35,416 4,241 3,110
SB1-15d 38,852 28,491 1,983 1,454
SBI1-15e 46,275 33,934 2,736 2,006
SB1-17d 37,083 27,194 0,808 0,593
SB1-17e 40,701 29,847 -0,022 -0,016
SB2-1d 39,750 29,150 67,489 49,491
SB2-2d 38,139 27,968 74,304 54,488
SB2-3d 40,010 29,340 93,834 68,810
SB2-3e 44,404 32,562 92,524 67,850
SB2-4d 39,626 29,059 67,986 49,856
SB2-5d 40,390 29,619 77,968 57,176
SB2-6d 50,983 37,387 67,687 49,636
SB2-7d 40,069 29,383 76,674 56,227
SB2-8d 40,909 29,999 70,713 51,855
TSB-3d 43,078 31,590 -0,736 -0,539
TSB-3e 42,665 31,287 -1,020 -0,748
SB1-2f 80,363 58,931 0,562 0,412
SB1-3f 74,037 54,293 1,509 1,107
SB1-10f 83,229 61,033 -0,576 -0,422
SB1-15f 77,513 56,842 1,108 0,813
SB1-17f 95,552 70,070 -0,763 -0,559
TSB-3f 97,935 71,818 -0,784 -0,575

pKa ®= SAGf/ 2,303RT, pKa ®= OAG / 2,303RT
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hesaplamalar ile elde edilen

Cizelge 7.64. PM3 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen Termodinamik

pK, ve Kinetik pK, degerleri

Bilesik SAG;*? PKa b SAG ¢ PKa o ‘
SB1-1a -16,768 -12,296 2,401 1,761
SBI-1b 16,569  -12,151 2,885 2,115
SB1-2a -18,015 -13,210 1,047 0,767
SB1-2b -18,767 -13,762 1,312 0,962
SB1-3a -18,158 -13,315 0,615 0,451
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Cizelge 7.64. (Devam) PM3 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen
Termodinamik pK, ve Kinetik pK, degerleri

IVERSITESI

@) ANADOLU UN

SB1-3b -18,183 -13,334 1,104 0,810
SB1-4a -18,655 -13,68 0,302 0,222
SB1-4b -18,126 -13,292 0,764 0,560
SB1-5a -18,065 -13,248 0,907 0,665
SB1-5b -17,507 -12,838 1,672 1,226
SB1-6a -16,447 -12,061 2,205 1,617
SB1-6b -17,652 -12,944 0,760 0,557
SB1-7a -17,879 13,111 2,876 2,109
SB1-7b -18,408 -13,499 2,492 1,827
SB1-8a -19,675 -14,428 1,814 1,330
SB1-8b 20,607 15,111 1,451 1,064
SB1-9a 17,273 -12,667 0,998 0,732
SB1-9b -17,736 -13,006 0,562 0,412
SB1-10a -18,413 -13,503 1,987 1,457
SB1-10b -19,260 -14,124 0,672 0,493
SBl-11a -16,121 11,822 1,564 1,147
SB1-11b -16,113 11,816 1,191 0,874
SB1-12a 17,478 12,817 -0,099 0,072
SB1-12b 17,206 12,617 -0,147 -0,108
SB1-13a -17,685 -12,969 2,001 1,467
SB1-13b -18,897 -13,857 0,959 0,703
SB1-14a 21,680 -15,898 0,336 0,246
SB1-14b 21,540 -15,795 0,530 0,389
SB1-15a -17,060 -12,510 1,794 1,316
SB1-15b -17,935 -13,152 1,851 1,357
SB1-16a -18,117 -13,286 -1,606 1,178
SB1-16b -15,969 11,710 0,198 0,145
SB1-17a -19,888 -14,585 0,088 0,065
SB1-17b 15,242 11,177 1,305 0,957
SB1-18a -17,866 -13,102 0,576 0,423
SB1-18b -16,905 -12,397 0,811 0,595
SB2-1a -17,199 12,612 1,914 1,403
SB2-1b -15,734 11,538 2,171 1,592
SB2-2a -16,555 -12,140 2,088 1,531
SB2-2b -17,058 -12,509 0,425 0312
SB2-3a -18,308 -13,426 1,226 0,899
SB2-3b -19,687 -14,437 0,795 0,583
SB2-4a -17,520 -12,848 2,352 1,725
SB2-4b -16,936 12,42 2,029 1,488
SB2-5a -16,738 12,274 2,199 1,612
SB2-5b -16,537 -12,127 2,001 1,467
SB2-6a 4,996 3,664 1,735 1,272
SB2-6b 4,598 3,372 1,800 1,320
SB2-7a -18,626 -13,659 0,623 0,457
SB2-7b -18,277 -13,403 0,967 0,709
SB2-8a 17,571 -12,885 2,061 1,511
SB2-8b -15,422 -11,309 0,96 0,704




125

Cizelge 7.64. (Devam) PM3 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen
Termodinamik pK, ve Kinetik pK, degerleri

IVERSITESI

@) ANADOLU UN

TSB-1a 17,433 -12,784 0,726 0,533
TSB-1b 33,516 24,578 0,729 0,535
TSB-2a 16,196 11,877 1,046 0,767
TSB-2b 29,632 21,730 2,942 2,157
TSB-3a -19,503 -14,302 0,950 0,697
TSB-3b 233,730 24,735 0,519 0,380
TSB-4a _18,168 -13,323 0,944 0,692
TSB-4b 232,743 24011 1,191 0,873
TSB-5a 17,425 12,778 1,538 1,128
TSB-5b -32,200 23,613 1,602 1,175
TSB-6a 17,676 -12,962 1,446 1,061
TSB-6b 232,533 23,857 1,469 1,078
TSB-7a 17,967 13,175 1273 0,934
TSB-7b 32,797 24,050 1,205 0,884
TSB-8a -15,786 11,576 0,770 0,565
TSB-8b 232,401 23,760 1,455 1,067
SBl-1c 31,561 23,144 4,059 2,976
SB1-2¢ -32,597 23,904 2,979 2,185
SB1-3¢ 29,918 21,939 3,144 2,305
SB1-4c 31,684 23,234 2,109 1,546
SB1-5¢ 230,537 22,394 3,363 2,466
SB1-6¢ 28,170 20,658 4,249 3,116
SB1-7¢ -35,680 26,165 3,858 2,829
SB1-8¢ -39,553 29,005 1,829 1,341
SB1-9¢ 28,590 20,966 3,624 2,658
SB1-10c 32,515 23,844 2,686 1,969
SBl-11c 27,864 20,433 2,363 1,733
SB1-12¢ 230,011 22,007 1,681 1,233
SB1-13c -30,681 22,499 4,735 3,472
SB1-14c 237,084 27,195 3,521 2,582
SB1-15¢ 31,587 23,163 3,114 2,284
SB1-16¢ 28,526 20,919 0,803 0,589
SB1-17¢ -33,091 24267 2,165 1,588
SB1-18c 29,525 21,651 2,495 1,830
SB2-1¢ 230,005 22,004 3,204 2,350
SB2-2¢ 230,459 22,336 3,021 2215
SB2-3¢ 32,571 23,885 2,365 1,734
SB2-4¢ -30,370 22,271 3,215 2,357
SB2-5¢ 30,116 22,084 2,672 1,959
SB2-6¢ _18,514 13,577 3,247 2,381
SB2-7¢ 232,494 23,828 1,699 1,246
SB2-8¢ 28,598 20,972 3,486 2,556
TSB-1c 44,731 -32,802 2,967 2,176
TSB-2¢ 45,931 -33,682 2,084 1,528
TSB-3¢ 48,384 235,481 1,667 1,223
TSB-4¢ 47,682 234,966 1,840 1,349
TSB-5¢ 46,159 -33,849 3,608 2,646
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Cizelge 7.64. (Devam) PM3 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen
Termodinamik pK, ve Kinetik pK, degerleri

IVERSITESI

@) ANADOLU UN

TSB-6¢ -46,574 -34,153 3,113 2,283
TSB-7¢ -47,498 -34,831 2,218 1,627
TSB-8c -44,214 -32,423 2,321 1,702
SB1-2d 43,454 31,865 0,119 0,087
SB1-2e 47,740 35,009 1,284 0,942
SB1-3d 40,082 29,393 0,094 0,069
SB1-3e 43,14 31,635 1,239 0,908
SB1-10d 46,356 33,994 -0,169 -0,124
SB1-10e 51,206 37,551 4,481 3,286
SB1-15d 41,881 30,712 2,081 1,526
SBI1-15e 49,280 36,138 2,889 2,119
SB1-17d 39,904 29,262 0,753 0,552
SB1-17¢ 43,553 31,938 -0,072 -0,052
SB2-1d 42,743 31,344 -0,003 -0,002
SB2-2d 41,008 30,072 -0,486 -0,357
SB2-3d 43,124 31,623 0,649 0,476
SB2-3e 47,295 34,682 0,347 0,254
SB2-4d 42,543 31,197 0,689 0,505
SB2-5d 43,448 31,861 0,571 0,419
SB2-6d 54,310 39,826 -0,946 -0,694
SB2-7d 43,051 31,570 0,455 0,333
SB2-8d 43,522 31,916 0,937 0,687
TSB-3d 46,008 33,738 -0,730 -0,536
TSB-3e 45,793 33,581 -0,833 -0,611
SB1-2f 86,989 63,790 0,676 0,496
SB1-3f 80,441 58,989 1,504 1,103
SB1-10f 90,156 66,113 -0,080 -0,059
SB1-15f 81,015 59,410 1,133 0,831
SB1-17f 129,684 95,099 0,568 0,417
TSB-3f 105,530 77,387 -0,662 -0,485

PK, 4= 8AG¢/ 2,303RT,

Cizelge 7.65. PM6 yontemiyle su fazinda yapilan hesaplamalar ile elde edilen Termodinamik pKa

ve Kinetik pKa degerleri

PK, = 8AG / 2,303RT

Bilesik SAG;*? PKa b SAG ¢ PKa ‘
SB1-1a -6,339 -4,648 0,624 0,458
SB1-1b -7,813 -5,730 0,118 0,086
SB1-2a -7,764 -5,694 0,644 0,472
SB1-2b -8,780 -6,438 -0,314 -0,230
SB1-3a -5,935 -4,352 1,116 0,818
SB1-3b -7,346 -5,387 0,293 0,215
SB1-4a -6,000 -4,400 0,872 0,639
SB1-4b -6,880 -5,045 0,273 0,200
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Cizelge 7.65. (Devam) PM6 yontemiyle su fazinda yapilan hesaplamalar ile elde edilen
Termodinamik pKa ve Kinetik pKa degerleri

IVERSITESI

@) ANADOLU UN

SB1-5a -6,142 -4,504 0,979 0,718
SB1-5b -6,174 -4,527 1,183 0,868
SB1-6a -5,115 -3,751 1,269 0,931
SB1-6b -5,516 -4,045 0,738 0,541
SB1-7a -6,494 -4,762 1,829 1,341
SB1-7b -7,259 -5,323 1,148 0,842
SB1-8a -6,556 -4,808 2,152 1,578
SB1-8b -8,106 -5,944 1,276 0,936
SB1-9a -5,915 -4,337 -0,111 -0,082
SB1-9b -4,532 -3,323 1,024 0,751
SB1-10a -10,93 -8,015 -0,025 -0,018
SB1-10b -8,816 -6,465 -0,363 -0,266
SB1-11a -5,046 -3,700 0,537 0,394
SB1-11b -5,925 -4,345 -0,115 -0,084
SB1-12a -2,653 -1,945 1,799 1,319
SB1-12b -1,512 -1,109 1,830 1,342
SB1-13a -6,864 -5,033 0,971 0,712
SB1-13b -6,917 -5,072 1,173 0,860
SB1-14a -8,953 -6,565 0,175 0,129
SB1-14b -8,270 -6,065 1,022 0,750
SBI1-15a -5,832 -4,277 0,887 0,650
SB1-15b -4,590 -3,366 2,015 1,477
SB1-16a -6,081 -4,460 -1,080 -0,792
SB1-16b -5,142 -3,771 -0,395 -0,290
SB1-17a -11,542 -8,464 -0,235 -0,172
SB1-17b -12,077 -8,856 -0,472 -0,346
SB1-18a -3,486 -2,556 3,249 2,382
SB1-18b -4,490 -3,293 2,185 1,602
SB2-1a -7,673 -5,627 -0,316 -0,231
SB2-1b -5,165 -3,787 1,484 1,088
SB2-2a -5,510 -4,041 1,742 1,277
SB2-2b -5,666 -4,155 -0,010 -0,007
SB2-3a -8,312 -6,096 -0,409 -0,300
SB2-3b -9,110 -6,680 -0,901 -0,661
SB2-4a -1,775 -5,702 -0,251 -0,184
SB2-4b -6,835 -5,012 0,384 0,282
SB2-5a -7,166 -5,255 0,217 0,159
SB2-5b -5,388 -3,951 1,197 0,878
SB2-6a 3,884 2,848 0,434 0,318
SB2-6b 3,653 2,679 0,049 0,036
SB2-7a -6,661 -4,885 0,780 0,572
SB2-7b -6,292 -4,614 1,315 0,964
SB2-8a -7,561 -5,545 -0,068 -0,050
SB2-8b -5,530 -4,056 -0,585 -0,429
TSB-1a -5,738 -4,208 1,389 1,018
TSB-1b -15,090 -11,066 2,008 1,473
TSB-2a -4,651 -3,410 0,507 0,372
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Cizelge 7.65. (Devam) PM6 yontemiyle su fazinda yapilan hesaplamalar ile elde edilen
Termodinamik pKa ve Kinetik pKa degerleri

IVERSITESI

@) ANADOLU UN

TSB-2b -17,899 -13,126 1,312 -0,962
TSB-3a -8,665 6,354 0,307 0,225
TSB-3b -16,285 11,942 0,669 0,491
TSB-4a 7,920 -5,808 -0,070 -0,051
TSB-4b -17,463 -12,806 -0,063 -0,046
TSB-5a 5,851 4,290 1,228 0,900
TSB-5b -16,042 -11,764 0,943 0,691
TSB-6a 1,127 -0,826 1,635 1,199
TSB-6b -16,285 11,942 1,716 1,258
TSB-7a 7,244 5,312 0,637 0,467
TSB-7b -17,334 12,711 0,144 -0,105
TSB-8a 3,218 2,360 1,373 1,007
TSB-8b -17,636 -12,933 -0,102 0,074
SBl-lc -12,265 -8,994 1,644 1,206
SB1-2¢ -12,03 -8,822 1,570 1,151
SB1-3c 11,027 -8,086 0,826 0,605
SB1-4c -8,466 -6,208 2,769 2,031
SB1-5¢ -8,991 6,593 3,184 2,335
SB1-6¢ 8,777 6,437 1,990 1,459
SB1-7¢ -12,664 9,287 2,786 2,043
SB1-8¢ -15,113 -11,082 1,854 1,360
SB1-9¢ -8,998 -6,598 0,915 0,671
SB1-10c -11,509 -8,440 -0,130 -0,095
SBl1-11c -8,045 -5,899 0,888 0,652
SB1-12¢ 3,684 2,702 3,105 2,277
SB1-13c -10,191 7,473 3,528 2,587
SB1-14c -15,301 11,221 1,371 1,005
SB1-15¢ -10,107 7,412 2,904 2,130
SB1-16¢ 7,545 5,533 1,012 0,742
SB1-17¢ -12,779 9,371 0,330 0,242
SB1-18c 6,469 4,744 4,269 3,130
SB2-1c -8,496 6,230 2,733 2,004
SB2-2¢ 7,351 5,391 2,254 1,653
SB2-3c 10,418 7,640 1,466 1,075
SB2-4c 9,734 7,138 2,140 1,569
SB2-5¢ -8,267 -6,063 2,872 2,106
SB2-6¢ 1,141 0,837 2,022 1,483
SB2-7¢ -9,494 6,962 2,398 1,758
SB2-8¢ -8,556 6,274 1,624 1,191
TSB-1c -19,750 -14,483 2,891 2,120
TSB-2¢ -19,025 -13,951 1,175 0,862
TSB-3¢ 22,716 -16,658 1,298 0,952
TSB-4c -19,769 -14,497 1,898 1,392
TSB-5¢ 20,640 -15,135 1,718 1,260
TSB-6¢ -14,760 -10,824 3,433 2,517
TSB-7c 21,104 -15,476 1,788 1,311
TSB-8¢ -19,455 14,267 1,912 1,402
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Cizelge 7.65. (Devam) PM6 yontemiyle su fazinda yapilan hesaplamalar ile elde edilen
Termodinamik pKa ve Kinetik pKa degerleri

IVERSITESI

@) ANADOLU UN

SB1-2d 13,790 10,113 -0,382 -0,280
SB1-2e 20,984 15,388 -0,858 -0,629
SB1-3d 9,643 7,072 -0,159 -0,117
SB1-3e 13,713 10,056 0,208 0,152
SB1-10d 12,464 9,140 -1,567 -1,149
SB1-10e 16,583 12,161 2,271 1,665
SB1-15d 10,060 7,377 0,119 0,087
SBI1-15e 22,701 16,647 3,006 2,204
SB1-17d 5,653 4,145 -1,625 -1,192
SB1-17e 9,449 6,929 -1,700 -1,247
SB2-1d 12,970 9,511 -0,457 -0,335
SB2-2d 12,531 9,189 -0,743 -0,545
SB2-3d 12,221 8,962 -1,183 -0,868
SB2-3e 15,646 11,473 -0,416 -0,305
SB2-4d 13,861 10,165 0,205 0,150
SB2-5d 13,426 9,846 -0,042 -0,031
SB2-6d 23,151 16,977 -1,169 -0,857
SB2-7d 13,287 9,743 -0,442 -0,324
SB2-8d 13,349 9,789 -0,841 -0,617
TSB-3d 16,509 12,107 0,029 0,021
TSB-3e 16,211 11,888 -1,386 -1,016
SB1-2f 25,682 18,833 -1,863 -1,366
SB1-3f 19,291 14,146 -0,585 -0,429
SB1-10f 27,642 20,270 -0,823 -0,603
SB1-15f 24,841 18,217 0,745 0,546
SB1-17f 36,183 26,534 -1,361 -0,998
TSB-3f 42,453 31,132 -0,229 -0,168

PK, 4= 8AG¢/ 2,303RT pK, (= 8AG / 2,303RT

Cizelge 7.66. PM6 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen Termodinamik

pKa ve Kinetik pKa degerleri

Bilesik | 8AG:® | pKugo" SAG© K, ¢
SBI-1a 7761 5.691 0.130 0.095
SB1-1b 18,920 6,541 20,071 20,052
SB1-2a 78,588 26,298 0.688 0.504
SB1-2b 9579 7,024 0.12 20,088
SB1-3a 6517 4779 1354 0.993
SB1-3b 8307 6,092 0.254 0.186
SB1-4a 26,829 75,008 0,884 0.648
SB1-4b 7613 5583 0.399 0.293
SB1-5a 175 5261 0.803 0.589
SB1-5b 7,640 5,602 0.595 0.437




IVERSITESI

@) ANADOLU UN

Cizelge 7.66.
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(Devam) PM6 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pKa ve Kinetik pKa degerleri

SB1-6a -5,961 4371 1,288 0,945
SB1-6b 6,459 4,737 0,669 0,490
SB1-7a 7,222 -5,296 2,016 1,478
SB1-7b -7,660 5,618 1,657 1,215
SB1-8a -7,455 -5,467 2,157 1,582
SB1-8b 9,221 6,762 1,113 0,816
SB1-9a 6,796 4984 0211  -0,154
SB1-9b 5313 -3,896 1,026 0,753
SB1-10a -11,793 -8,648 0,172 0,126
SB1-10b -9,809 7,193 -0,407]  -0,299
SBl-11a 5,718 4,193 0,738 0,541
SB1-11b 6,799 4986|  -0,145]  -0,106
SB1-12a 3,34 2,449 1,977 1,449
SB1-12b 2,162 -1,585 1,955 1,434
SB1-13a -7,878 5,777 0,954 0,700
SB1-13b 8,115 5,951 1,021 0,749
SB1-14a -10,451 7,664 0363  -0,266
SB1-14b 9,177 -6,730 1,113 0,817
SB1-15a -5,995 4,396 1,538 1,128
SB1-15b 4,759 23,490 2,771 2,032
SB1-16a 7,180 5266  -1,195)  -0,876
SB1-16b 6,023 44171 0333  -0,244
SB1-17a -12,758 9,356  -0,920]  -0,674
SB1-17b -13,155 9,647  -0,723]  -0,530
SB1-18a 4811 3,528 2,855 2,094
SB1-18b -5,947 4361 1,676 1,229
SB2-1a -8,901 6,527 -0,669  -0,491
SB2-1b -6,070 4,451 1,472 1,079
SB2-2a -6,389 4,685 1,836 1,346
SB2-2b 6,390 4,686 0,019 0,014
SB2-3a 9,165 6,721 0380 -0,279
SB2-3b 9,132 6,697 0,081 0,059
SB2-4a -8,037 -5,894 0,342 0,251
SB2-4b -7,560 -5,544 0,489 0,358
SB2-5a 7,428 5,447 0,825 0,605
SB2-5b 5,992 4,394 1,429 1,048
SB2-6a 0,200 0,146]  -2,053]  -1,506
SB2-6b 0,218 0,160, 2,674  -1,961
SB2-7a 7,511 -5,508 0,781 0,573
SB2-7b 7,294 -5,348 1,187 0,870
SB2-8a -8,443 6,191  -0,052]  -0,038
SB2-8b -6,706 4918 0,833  -0,611
TSB-1a -6,783 4,974 1,331 0,976
TSB-1b -15,969 11,710 1,724 1,264
TSB-2a -5,560 4,077 0,419 0,308
TSB-2b -18,903 13,862  -1,628]  -1,193
TSB-3a 9,411 6,901 0,603 0,442
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Cizelge 7.66. (Devam) PM6 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pKa ve Kinetik pKa degerleri

TSB-3b -16,943 12,424 0,601 0,441
TSB-4a -8,962 6,572 -0,190|  -0,139
TSB-4b -18,026 13219 -0,094)  -0,069
TSB-5a 6,767 4,962 1,242 0,911
TSB-5b -16,591 -12,167 0,96 0,704
TSB-6a 7,938 5,821 0,362 0,265
TSB-6b -17,396 -12,757 0,154 0,113
TSB-7a -8,008 5,872 0,804 0,589
TSB-7b -17,753 13,019  -0,028 -0,02
TSB-8a -3,909 -2,866 1,340 0,983
TSB-8b 17,379 -12,745 0,384 0,281
SBl-1c -14,05 -10,303 0,898 0,658
SB1-2¢ -13,026 9,552 1,661 1,218
SB1-3¢ 11,973 -8,780 0,815 0,598
SB1-4c -9,286 6,810 2,825 2,072
SB1-5¢ 9,875 7,241 3,185 2,336
SB1-6¢ 29,635 -7,066 1,990 1,459
SB1-7¢ -13,437 9,854 3,032 2,224
SB1-8¢ -15,939 -11,688 2,092 1,534
SB1-9¢ -9,655 -7,080 0,951 0,697
SB1-10c 11,771 -8,632 0,626 0,459
SBl1-11c 9,225 6,765 0,600 0,440
SB1-12¢ 4311 3,161 3,200 2,347
SB1-13c 11,479 8,418 3,497 2,565
SB1-14c 16,415 -12,037 1,449 1,062
SB1-15¢ -10,595 7,770 3,572 2,619
SB1-16¢ -8,463 6,206 1,140 0,836
SB1-17¢ 17,142 -12,570 0,265 0,194
SB1-18¢ 7,864 -5,767 3,883 2,848
SB2-1c 9,538 6,994 2,674 1,961
SB2-2¢ -8,220 6,028 2,285 1,675
SB2-3c -11,506 -8,437 1,488 1,091
SB2-4c -10,620 -7,788 2,168 1,590
SB2-5¢ -8,778 6,437 3,275 2,402
SB2-6¢ 2,958 2,169 0,837  -0,613
SB2-7¢ -10,428 7,647 2,382 1,747
SB2-8c¢ 9,521 6,982 1,639 1,202
TSB-1c 20,586 -15,096 2,660 1,951
TSB-2¢ -19,553 -14,338 1,194 0,876
TSB-3¢ 23,423 17,177 1,368 1,003
TSB-4c 20,312 -14,895 1,902 1,394
TSB-5¢ 21,551 -15,804 1,345 0,986
TSB-6¢ 21,230 -15,568 1,599 1,173
TSB-7¢ 21,582 -15,826 1,842 1,351
TSB-8¢ -19,765 -14,494 1,868 1,370
SB1-2d 16,793 12,315  -0,328]  -0,240
SB1-2¢ 23,789 17,445 0,874  -0,641
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Cizelge 7.66. (Devam) PM6 yontemiyle DMF fazinda yapilan hesaplamalar ile elde edilen
Termodinamik pKa ve Kinetik pKa degerleri

SB1-3d 12,560 92100  -0,135 -0,099
SB1-3e 15,865 11,634 -0,558 -0,409
SB1-10d 14,647 10,741 2,239 -1,642
SB1-10e 19,263 14,126 2,336 1,713
SB1-15d 13,663 10,020 0,835 0,613
SB1-15¢ 26,134 19,164 3,701 2,714
SB1-17d 8,438 6,188 -1,780 -1,306
SB1-17¢ 12,257 8,988 -1,880 1,379
SB2-1d 15,793 11,581 -0,552 -0,405
SB2-2d 15,421 11,308 -0,768 -0,563
SB2-3d 15,455 11,334 -0,940 -0,689
SB2-3e 18,689 13,705 -0,249 -0,183
SB2-4d 16,795 12,316 0,188 0,138
SB2-5d 16,836 12,346 0,261 0,192
SB2-6d 23,261 17,057 -3,686 2,703
SB2-7d 16,478 12,084  -0.211 0,154
SB2-8d 16,212 11,888 -0,904 -0,663
TSB-3d 19,422 14,242 0,061 0,045
TSB-3¢ 19,574 14354 0,926 0,679
SB1-2f 32,858 24,0060  -1,180 -0,865
SB1-3f 25,770 18,897 0,484 -0,355
SB1-10f 34,131 25,029 0,696 0,510
SBI1-15f 28,848 21,154 1,506 1,105
SBI1-17f 43,060 31,576]  -1,761 1,292
TSB-3f 49,885 36,582 -0,259 -0,190

PKogo= 8AG; / 2,303RT, pK,o=8AG /2,303RT

9 Esitlik (7.3.), (7.5.), (7.7.) ve (7.9.)’dan hesaplandr °/ Esitlik (7.4.),
(7.6.), (7.8.) ve (7.10)’dan hesaplandi. “/ Esitlik (7.11.), (7.13.), (7.15.) ve
(7.17.)’den hesaplandi. 9/ Esitlik (7.12.), (7.14.), (7.16.) ve (7.18.)’den hesaplandi
(Catalan and Elguero, 1987).

7.1.4. PA Hesaplan

Teorik hesaplamada proton affinitesi degerinin hesaplanmasinda kullanilan
denklem ve esitlikler asagida verilmistir.

Birinci proton alma reaksiyonu i¢in;

B + H3O+(aq)

BH+(aq) + H2O(aq)
asagidaki esitlikler yazilabilir.
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8AH @1 =[AH@En ")+ AHi20)] - [AH @) + AH 130" ] (7.19))
Birinci proton verme reaksiyonu i¢in ise;

B + H;0! ——=— BH . H,0

Asagidaki esitlikler yazilabilir.
SAH (gmy=[ AH(pn)+ AHano)] - [AH®) + AH @30 | (7.20.)

Ikinci proton alma reaksiyonu igin;

B+ 2H07G) BHy () +  2H20 (aq)

SAH a2 > =[AHpm ")+ 2. AHano) ] - [AH @) +2 AH 130" ] (7.21))
esitligi yazilabilir.

Ikinci proton verme reaksiyonu igin ;

BH2 + 2H20 B2_ + 2H30+

SAH (5”)=[ AH(s™)+ 2 X AH30"y ] - [AHm) + 2 x AH (120) ] (7.22.)
esitligi yazilabilir.

Esitlik 7.19-7.22 kullanilarak elde edilen bu degerler Cizelge 7.70-7.75de
verilmistir.

Esitlik 7.19 ve 7.21 kullanilarak elde edilen PA degerleri AM1 yontemi igin
su ve DMF fazi i¢in Cizelge 7.67°de, Esitlik 7.20 ve 7.22 kullanilarak elde edilen
PA degerleri Cizelge 7.68’de verilmistir.

Esitlik 7.19 ve 7.21 kullanilarak elde edilen PA degerleri PM3 yontemi i¢in
su ve DMF fazi i¢in Cizelge 7.69°de, Esitlik 7.20 ve 7.22 kullanilarak elde edilen
PA degerleri Cizelge 7.70°de verilmistir.

Esitlik 7.19 ve 7.21 kullanilarak elde edilen PA degerleri PM6 yontemi i¢in
su ve DMF fazi i¢in Cizelge 7.71°de, Esitlik 7.20 ve 7.22 kullanilarak elde edilen
PA degerleri Cizelge 7.72°de verilmistir.

Cizelge 7.67. Birinci ve ikinci protonlanma merkezlerine gére AM1 yontemiyle DMF ve su

fazinda yapilan hesaplamalar ile elde edilen PA degerleri

AM1-DMF

Bilesik AH(B) | AH(BH") | PA

Birinci proton alma

SBI-la [15212,239]15179,416| 41,156
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Cizelge 7.67. (Devam) Birinci ve ikinci protonlanma merkezlerine gére AM1 yontemiyle DMF ve

su fazinda yapilan hesaplamalar ile elde edilen PA degerleri

SB1-1b 15212,239|15206,939 | -13,633
SB1-2a 17004,893 | 16765,713 | -247,513
SB1-2b 17004,893 | 16862,592 | -150,634
SB1-3a 18674,316 | 18573,711 | -108,939
SB1-3b 18674,316 | 18419,252 | -263,398
SB1-4a 16613,485|16719,344 97,526
SB1-4b 16613,485|16715,677 93,859
SB1-5a 16126,074 | 16139,300 4,893
SB1-5b 16126,074 | 16156,255 21,848
SB1-6a 16177,498 | 16174,18| -11,651
SB1-6b 16177,498 | 16155,413 -30,417
SB1-7a 14161,482 | 14230,290 60,475
SB1-7b 14161,482|14290,552| 120,737
SB1-8a 14345,836 | 14459,459 | 105,289
SB1-8b 14345,836 | 14499,121 | 144,951
SB1-9a 15056,439 | 15023,854 | -40,918
SB1-9b 15056,439 | 14927,450 | -137,322
SB1-10a 18778,067 | 18558,386 | -228,014
SB1-10b 18778,067 | 18966,115| 179,715
SB1-11a 18176,948 | 18240,04 54,758
SB1-11b 18176,948 | 18153,102| -32,180
SB1-12a 19800,733 | 19687,147 | -121,919
SB1-12b 19800,733 | 19849,769 40,703
SB1-13a 18557,129 | 18573,915 8,453
SB1-13b 18557,129 | 18445,886 | -119,576
SB1-14a 18037,992 | 18096,918 50,592
SB1-14b 18037,992 | 18056,617 10,292
SB1-15a 18287,012 | 18271,400 | -23,945
SB1-15b 18287,012 | 18300,964 5,619
SB1-16a 18041,420 | 18162,564 | 112,811
SB1-16b 18041,420| 18160,010| 110,257
SB1-17a 18396,040 | 18464,677 60,304
SB1-17b 18396,040 | 18258,928 | -145,445
SB1-18a 16657,417 | 16689,502 23,752
SB1-18b 16657,417 | 16722,937 57,187
SB2-1a 16805,88 | 16817,482 3,269
SB2-1b 16805,88 | 16829,107 14,894
SB2-2a 18334,165|17982,525 | -359,974
SB2-2b 18334,165| 18371,834 29,336
SB2-3a 17531,281 | 17598,722 59,108
SB2-3b 17531,281 | 17576,315 36,701
SB2-4a 16828,588 | 16755,151 -81,770
SB2-4b 16828,588 | 16863,388 26,467
SB2-5a 16657,624 | 16529,092 | -136,865
SB2-5b 16657,624 | 16592,062 | -73,895
SB2-6a 16367,445|16787,380| 411,603
SB2-6b 16367,445|16730,010 | 354,232
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Cizelge 7.67. (Devam) Birinci ve ikinci protonlanma merkezlerine gére AM1 yontemiyle DMF ve

su fazinda yapilan hesaplamalar ile elde edilen PA degerleri

SB2-7a 16431,041 | 16517,820 78,447
SB2-7b 16431,041 | 16525,101 85,727
SB2-8a 17587,543 | 17592,295 -3,581
SB2-8b 17587,543 | 17453,346 | -142,530
TSB-1a 12640,886 | 12723,291 74,072
TSB-1b 12640,886 | 12754,032 104,813
TSB-2a 14229,552 | 14465,296 | 227,412
TSB-2b 14229,552 | 14226,020 -11,865
TSB-3a 13485,458 | 13482,945 -10,846
TSB-3b 13485,458 | 13617,590| 123,799
TSB-4a 12631,792 | 12818,972 178,847
TSB-4b 12631,792 | 12682,728 42,603
TSB-5a 12411,529 | 12486,142 66,280
TSB-5b 12411,529 | 12328,212 -91,649
TSB-6a 12679,054 | 12787,416| 100,029
TSB-6b 12679,054 | 12626,813 -60,574
TSB-7a 12360,550 | 12485,490 116,606
TSB-7b 12360,550 | 12551,857| 182,974
TSB-8a 13425,155|13508,080 74,592
TSB-8b 13425,155|13437,493 4,005
ikinci proton alma
SB1-1c 15212,239 | 15274,324 45,419
SB1-2c 17004,893 | 16792,502 | -229,057
SB1-3c 18674,316 | 18608,423 -82,559
SB1-4c 16613,485|16612,090 -18,062
SB1-5c¢ 16126,074 | 16250,328 107,588
SB1-6¢ 16177,498 | 16173,710 -20,453
SB1-7¢ 14161,482 | 14437,298 | 259,151
SB1-8c 14394,201 | 14476,266 65,399
SB1-9c¢ 15056,439 | 14831,514 | -241,591
SB1-10c 18778,067 | 18769,124 -25,609
SB1-11c 18176,948 | 18184,809 -8,805
SB1-12c 19800,733 | 19844,308 26,908
SB1-13c 18557,129 | 18485,918 -87,877
SB1-14c 18037,992 | 18083,991 29,333
SB1-15c¢ 18287,012 | 18147,962 | -155,716
SB1-16¢ 18041,420 | 18184,242 126,156
SB1-17c 18396,004 | 18205,045| -207,661
SB1-18c 16657,417 | 16696,173 22,09
SB2-1c 16805,880 | 16833,570 11,025
SB2-2c¢ 18334,165 | 18290,767 -60,064
SB2-3c 17531,281 | 17582,382 34,435
SB2-4c 16828,588 | 16785,469 -59,785
SB2-5¢ 16657,624 | 16512,035| -162,255
SB2-6¢ 16367,445 | 16891,665 | 507,555
SB2-7c¢ 16431,041 | 16505,116 57,409
SB2-8c¢ 17587,543 | 17565,799 -38,41
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Cizelge 7.67. (Devam) Birinci ve ikinci protonlanma merkezlerine gére AM1 yontemiyle DMF ve

su fazinda yapilan hesaplamalar ile elde edilen PA degerleri

TSB-1c 12640,886 | 12586,501 -71,051
TSB-2c 14229,552 | 14285,065 38,848
TSB-3c 13485,458 | 13465,126 | -36,998
TSB-4c 12631,792 | 12609,525 | -38,933
TSB-5¢ 12411,529 | 12370,143 -58,052
TSB-6¢ 12679,054 | 12722,238 26,518
TSB-7¢ 12360,550 | 12404,983 27,767
TSB-8c 13425,155 | 13446,699 4,877
AM1-H,0
Bilesik AH(B) | AH(BH") PA
Birinci proton alma
SB1-1a 15210,285| 15178,848 | -39,754
SB1-1b 15210,285| 15206,340 | -12,262
SB1-2a 16997,254 | 16766,160 | -239,412
SB1-2b 16997,254 | 16855,564 | -150,007
SB1-3a 18673,671 | 18581,620 | -100,369
SB1-3b 18673,671 | 18417,385| -264,604
SB1-4a 16613,777|16727,300 | 105,205
SB1-4b 16613,777|16716,715 94,620
SB1-5a 16126,629 | 16143,489 8,542
SB1-5b 16126,629 | 16154,753 19,806
SB1-6a 16174,069 | 16173,850 -8,536
SB1-6b 16174,069 | 16158,477| -23,910
SB1-7a 14161,592 | 14228,091 58,181
SB1-7b 14161,592 | 14291,307 | 121,397
SB1-8a 14345,281 | 14454,627 | 101,028
SB1-8b 14345,281 | 14498,876 | 145,277
SB1-9a 15060,520 | 15026,419 | -42,419
SB1-9b 15060,520 | 14927,781 | -141,056
SB1-10a 18786,113 | 18550,371 | -244,060
SB1-10b 18786,113 | 18962,572| 168,141
SB1-11a 18178,876 | 18249,524 62,330
SB1-11b 18178,876 | 18152,817| -34,377
SB1-12a 19808,881 | 19688,046 | -129,152
SB1-12b 19808,881 | 19850,600 33,402
SB1-13a 18552,587 | 18575,002 14,097
SB1-13b 18552,587 | 18450,282 | -110,623
SB1-14a 18038,115| 18090,185 43,752
SB1-14b 18038,115 | 18059,082 12,649
SB1-15a 18297,811 | 18273,283 -32,846
SB1-15b 18297,811 | 18303,601 -2,528
SB1-16a 18044,583 | 18165,916| 113,015
SB1-16b 18044,583 | 18161,194 | 108,293
SB1-17a 18400,403 | 18477,299 68,578
SB1-17b 18400,403 | 18268,883 | -139,838
SB1-18a 16662,273 | 16688,741 18,151
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Cizelge 7.67. (Devam) Birinci ve ikinci protonlanma merkezlerine gére AM1 yontemiyle DMF ve

su fazinda yapilan hesaplamalar ile elde edilen PA degerleri

SB1-18b 16662,273 |1 16719,222 48,631
SB2-1a 16809,688 | 16822,869 4,863
SB2-1b 16809,688 | 16832,720 14,714
SB2-2a 18341,472|17982,777| -367,012
SB2-2b 18341,472 | 18369,838 20,049
SB2-3a 17537,339 | 17589,775 44,118
SB2-3b 17537,339 | 17574,835 29,178
SB2-4a 16832,851 | 16754,350 -86,819
SB2-4b 16832,851 | 16871,409 30,240
SB2-5a 16657,744 1 16529,603 | -136,460
SB2-5b 16657,744 | 16598,669 -67,393
SB2-6a 16456,077 | 16793,782 | 329,387
SB2-6b 16456,077 | 16731,164 266,77
SB2-7a 16426,896 | 16524,839 89,625
SB2-7b 16426,896 | 16530,161 94,947
SB2-8a 17585,089 | 17589,866 -3,540
SB2-8b 17585,089 | 17449,257 | -144,150
TSB-1a 12640,144 | 12724,583 76,122
TSB-1b 12640,144 | 12750,039| 101,577
TSB-2a 14231,571 | 14466,380 | 226,491
TSB-2b 14231,571 | 14227,650 -12,239
TSB-3a 13480,549 | 13488,365 -0,502
TSB-3b 13480,549 | 13619,083 | 130,216
TSB-4a 12633,962 | 12830,607 | 188,327
TSB-4b 12633,962 | 12684,072 41,792
TSB-5a 12412,960 | 12490,449 69,171
TSB-5b 12412,960 | 12317,756 | -103,522
TSB-6a 12673,840 | 12793,013 | 110,855
TSB-6b 12673,840 | 12623,696 -58,461
TSB-7a 12359,049 | 12489,161 121,795
TSB-7b 12359,049 | 12537,453 170,087
TSB-8a 13422,242 | 13512,702 82,143
TSB-8b 13422,242 | 13438,806 8,247
Ikinci proton alma
SB1-1c 15210,285 | 15274,652 47,732
SB1-2¢ 16997,254 | 16784,689 | -229,200
SB1-3c 18673,671 | 18608,136 -82,170
SB1-4c 16613,777 | 16608,498 -21,914
SB1-5¢ 16126,629 | 16244,125| 100,860
SB1-6¢ 16174,069 | 16174,084 -16,621
SB1-7c¢ 14161,592 | 14435,400 | 257,173
SB1-8c 14345,281 | 14508,803 | 146,886
SB1-9¢ 15060,520 | 14833,234 | -243,922
SB1-10c 18786,113 | 18746,161 -56,587
SB1-11c 18178,876 | 18192,255 -3,257
SB1-12c¢ 19808,881 | 19854,085 28,569
SB1-13c 18552,587 | 18491,989 -77,233
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Cizelge 7.67. (Devam) Birinci ve ikinci protonlanma merkezlerine gére AM1 yontemiyle DMF ve

su fazinda yapilan hesaplamalar ile elde edilen PA degerleri

SB1-14c 18038,115 | 18081,350 26,599
SB1-15c 18297,811 | 18149,833 | -164,613
SB1-16¢ 18044,583 | 18180,806 | 119,587
SB1-17c 18400,403 | 18210,360 | -206,679
SB1-18c 16662,273 | 16698,675 19,767
SB2-1c 16809,688 | 16833,958 7,634
SB2-2c 18341,472 | 18285,795| -72,312
SB2-3c 17537,339 | 17594,897 40,923
SB2-4c 16832,851|16787,077| -62,409
SB2-5¢ 16657,744 1 16512,049 | -162,331
SB2-6¢ 16456,077 | 16890,510 | 417,798
SB2-7c 16426,896 | 16509,447 65,915
SB2-8c 17585,089 | 17568,994 | -32,731
TSB-1c 12640,144 | 12583,132 | -73,648
TSB-2c 14231,571 | 14280,606 32,400
TSB-3c 13480,549 | 13469,982 | -27,203
TSB-4c 12633,962 | 12605,060 | -45,537
TSB-5¢ 12412,960 | 12365,128 |  -64,467
TSB-6¢ 12673,840 | 12716,331 25,856
TSB-7¢ 12359,049 | 12398,120 22,436
TSB-8c 13422,242 | 13448,112 9,235

Cizelge 7.68. Birinci ve ikinci deprotonlanma merkezlerine gére AM1 yontemiyle DMF ve su

fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

AM1-DMF
Bilesik AH(BH) AH(B) PA
Birinci proton verme
SB1-2d 17004,893 | 16613,712 -382,848
SB1-2e 17004,893 | 16492,887 -503,673
SB1-3d 18674,316 | 8358,480| -10307,504
SB1-3e 18674,316 | 18212,043 -453,940
SB1-10d 18778,067 | 18398,744 -370,990
SB1-10e 18778,067 | 17700,475 -1069,259
SB1-15d 18287,012 | 17985,168 -293,511
SB1-15e 18287,012 | 17798,846 -479,833
SB1-17d 18396,040 | 18322,291 -65,416
SB1-17e 18396,040 | 18060,945 -326,762
SB2-1d 16805,880 | 16420,870 -376,677
SB2-2d 18334,165 | 18008,625 -317,207
SB2-3d 17531,281 | 17347,825 -175,123
SB2-3e 17531,281|17281,013 -241,935
SB2-4d 16828,588 | 16416,351 -403,905
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Cizelge 7.68. (Devam) Birinci ve ikinci deprotonlanma merkezlerine gére AM1 yontemiyle DMF

ve su fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

SB2-5d 16657,624 |1 16170,085 -479,206
SB2-6d 16367,445 | 16453,124 94,012
SB2-7d 16431,041 | 16160,652 -262,056
SB2-8d 17587,543 | 17144,285 -434,924
TSB-3d 13485,458 | 13218,120 -259,005
TSB-3e 13485,458 | 13296,505 -180,620

ikinci proton verme
SB1-2f 17004,893 | 16144,284 -843,943
SB1-3f 18674,316 | 17987,561 -670,089
SB1-10f 18778,067 | 17703,236 -1058,165
SB1-15f 18287,012 | 17568,205 -702,095
SB1-17f 18396,040 | 17906,399 -472,975
TSB-3f 13485,458 | 12848,486 -620,306

AMI-H,0

Birinci proton verme
SB1-2d 16997,254 | 16618,324 -370,612
SB1-2e 16997,254 | 16488,753 -500,183
SB1-3d 18673,671 | 18363,331 -302,022
SB1-3e 18673,671 | 18217,441 -447.913
SB1-10d 18786,113 | 18392,026 -385,769
SB1-10e 18786,113 | 17693,562 -1084,234
SB1-15d 18297,811|17996,475 -293,019
SB1-15e 18297,811|17793,182 -496,311
SB1-17d 18400,403 | 18345,126 -46,960
SB1-17¢ 18400,403 | 18061,148 -330,938
SB2-1d 16809,688 | 16421,544 -379,826
SB2-2d 18341,472 | 18010,797 -322,357
SB2-3d 17537,339 | 17349,122 -179,900
SB2-3e 17537,339 | 17284,669 -244,352
SB2-4d 16832,851 | 16420,181 -404,353
SB2-5d 16657,744 | 16168,866 -480,561
SB2-6d 16456,077 | 16448,842 1,083
SB2-7d 16426,896 | 16167,201 -251,377
SB2-8d 17585,089 | 17144,196 -432,575
TSB-3d 13480,549 | 13217,978 -254,254
TSB-3e 13480,549 | 13300,419 -171,813

ikinci proton verme
SB1-2f 16997,254 |1 16143,320 -837,298
SB1-3f 18673,671 | 17992,646 -664,390
SB1-10f 18786,113 | 17716,188 -1053,289
SB1-15f 18297,811 | 17568,242 -712,934
SB1-17f 18400,403 | 17928,404 -455,363
TSB-3f 13480,549 | 12777,625 -686,289
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Cizelge 7.69. Birinci ve ikinci protonlanma merkezlerine gére PM3 yontemiyle DMFve su fazinda

yapilan hesaplamalar ile elde edilen PA degerleri

PM3-DMF
Bilesik AH(B) AH(BH") PA
Birinci proton alma
SB1-1a 15720,996 15672,140 -54,182
SB1-1b 15720,996 15704,939 -21,383
SB1-2a 17182,453 17161,539 -26,241
SB1-2b 17182,453 17249,793 62,014
SB1-3a 19008,269 19125,540 111,944
SB1-3b 19008,269 18982,97 -30,626
SB1-4a 17163,401 17248,548 79,821
SB1-4b 17163,401 17215,883 47,157
SB1-5a 16628,357 16622,425 -11,258
SB1-5b 16628,357 16600,960 -32,722
SB1-6a 16636,163 16580,599 -60,89
SB1-6b 16636,163 16630,931 -10,558
SB1-7a 14717,208 14654,712 -67,894
SB1-7b 14717,280 14688,297 -34,309
SB1-8a 14848,625 14787,169 -66,782
SB1-8b 14848,625 14841,992 -11,959
SB1-9a 15552,940 15558,425 0,159
SB1-9b 15552,940 15561,787 3,521
SB1-10a 19085,027 19084,673 -5,679
SB1-10b 19085,027 19033,271 -57,082
SB1-11a 18772,702 18805,001 26,972
SB1-11b 18772,702 18796,947 18,918
SB1-12a 20226,498 20452,876 221,052
SB1-12b 20226,498 20446,779 214,955
SB1-13a 19156,676 19130,706 -31,297
SB1-13b 19156,676 19137,229 -24,773
SB1-14a 18489,511 18483,708 -11,129
SB1-14b 18489,511 18428,563 -660,274
SB1-15a 18905,060 18794,081 -116,306
SB1-15b 18905,060 18904,686 -5,700
SB1-16a 18793,146 18838,573 40,101
SB1-16b 18793,146 18786,432 -12,040
SB1-17a 18604,296 18757,925 148,304
SB1-17b 18604,296 18792,207 182,585
SB1-18a 17179,270 17204,505 19,909
SB1-18b 17179,207 17247,052 62,456
SB2-1a 17277,547 17089,015 -193,858
SB2-1b 17277,547 17196,197 -86,677
SB2-2a 18860,877 18654,921 -211,282
SB2-2b 18860,877 18710,114 -156,089
SB2-3a 18166,776 17988,298 -183,804
SB2-3b 18166,776 17886,536 -285,566




141

Cizelge 7.69. (Devam) Birinci ve ikinci protonlanma merkezlerine gére PM3 yontemiyle DMFve

su fazinda yapilan hesaplamalar ile elde edilen PA degerleri

IVERSITESI

@) ANADOLU UN

SB2-4a 17129,517 17151,780 16,937
SB2-4b 17129,517 17211,612 76,769
SB2-5a 16982,184 16800,029 -187,481
SB2-5b 16982,184 16833,87 -153,64
SB2-6a 16979,298 17087,473 102,848
SB2-6b 16979,298 17092,851 108,227
SB2-7a 16815,377 16799,668 -21,034
SB2-7b 16815,377 16802,789 -17,913
SB2-8a 18044,614 18074,13 24,190
SB2-8b 18044,614 17973,229 -76,711
TSB-1a 12965,513 13046,856 76,016
TSB-1b 12965,513 13068,841 98,002
TSB-2a 14631,506 14617,47 -19,362
TSB-2b 14631,506 14244,603 -392,228
TSB-3a 13957,494 13775,04 -187,78
TSB-3b 13957,494 13861,948 -100,872
TSB-4a 12997,967 13015,396 12,103
TSB-4b 12997,967 12872,251 -131,042
TSB-5a 12731,306 12765,455 28,823
TSB-5b 12731,306 12561,829 -174,804
TSB-6a 13003,217 13003,889 -4,654
TSB-6b 13003,217 12892,45 -116,092
TSB-7a 12705,223 12695,954 -14,594
TSB-7b 12705,223 12637,203 -73,346
TSB-8a 13793,741 13788,196 -10,871
TSB-8b 13793,741 13539,557 -259,509
ikinci proton alma
SB1-1c 15720,996 15609,118 -122,531
SB1-2¢ 17182,453 17003,172 -189,933
SB1-3c 19008,269 18915,929 -102,992
SB1-4c 17163,401 17190,979 16,927
SB1-5c¢ 16628,357 16588,359 -50,650
SB1-6¢ 16636,163 16592,450 -54,365
SB1-7¢ 14717,280 14776,384 48,452
SB1-8c 14848,625 14848,838 -10,440
SB1-9c¢ 15552,940 15446,003 -117,589
SB1-10c 19085,027 19119,045 23,367
SB1-11c 18772,702 18758,961 -24,393
SB1-12c 20226,498 20432,354 195,204
SB1-13c 19156,676 19036,635 -130,693
SB1-14c 18489,511 18240,471 -259,692
SB1-15c 18905,060 18798,747 -116,965
SB1-16¢ 18793,146 18731,663 -72,135
SB1-17c 18604,296 18598,808 -16,140
SB1-18c 17179,270 17145,923 -43,999
SB2-1c 17277,547 17113,185 -175,014
SB2-2c 18860,877 18617,705 -253,824
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Cizelge 7.69. (Devam) Birinci ve ikinci protonlanma merkezlerine gére PM3 yontemiyle DMFve

su fazinda yapilan hesaplamalar ile elde edilen PA degerleri

SB2-3c 18166,776 17923,680 -253,748
SB2-4c 17129,517 17035,334 -104,835
SB2-5¢ 16982,184 16814,530 -178,306
SB2-6¢ 16979,298 17042,475 52,525
SB2-7c 16815,377 16762,811 -63,217
SB2-8c 18044,614 17804,011 -251,255
TSB-1c 12965,513 12705,828 -270,337
TSB-2c 14631,506 14380,639 -261,518
TSB-3c 13957,494 13731,844 -236,303
TSB-4c 12997,967 12811,676 -196,943
TSB-5¢ 12731,306 12558,547 -183,412
TSB-6¢ 13003,217 12802,815 -211,054
TSB-7¢ 12705,223 12547,974 -167,901
TSB-8c 13793,741 13555,684 -248,709
PM3-H,0
Bilesik AH(B) AH(BH") PA
Birinci proton alma
SB1-1a 15718,864 15671,091 -53,048
SB1-1b 15718,864 15700,254 -23,885
SB1-2a 17178,196 17163,570 -19,901
SB1-2b 17178,196 17267,214 83,743
SB1-3a 19010,312 19131,173 115,586
SB1-3b 19010,312 18983,669 -31,917
SB1-4a 17165,469 17249,658 78,914
SB1-4b 17165,469 17214,645 43,901
SB1-5a 16630,158 16623,623 -11,810
SB1-5b 16630,158 16602,004 -33,429
SB1-6a 16644,189 16582,354 -67,110
SB1-6b 16644,189 16624,865 -24,599
SB1-7a 14719,309 14654,593 -69,991
SB1-7b 14719,309 14691,115 -33,469
SB1-8a 14850,250 14780,547 -74,978
SB1-8b 14850,250 14837,791 -17,734
SB1-9a 15551,374 15559,212 2,564
SB1-9b 15551,374 15560,177 3,528
SB1-10a 19085,571 19081,816 -9,030
SB1-10b 19085,571 19040,617 -50,229
SB1-11a 18780,714 18803,541 17,552
SB1-11b 18780,714 18794,022 8,033
SB1-12a 20220,206 20456,791 231,31
SB1-12b 20220,206 20447,456 221,975
SB1-13a 19151,926 19136,031 -21,170
SB1-13b 19151,926 19141,958 -15,243
SB1-14a 18486,266 18490,284 -1,257
SB1-14b 18486,266 18429,190 -62,350
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Cizelge 7.69. (Devam) Birinci ve ikinci protonlanma merkezlerine gére PM3 yontemiyle DMFve

su fazinda yapilan hesaplamalar ile elde edilen PA degerleri

IVERSITESI

@) ANADOLU UN

SB1-15a 18910,099 18790,546 -124,828
SB1-15b 18910,099 18908,580 -6,794
SB1-16a 18784,455 18841,228 51,498
SB1-16b 18784,455 18788,511 -1,219
SB1-17a 18599,716 18763,758 158,768
SB1-17b 18599,716 18804,909 199,918
SB1-18a 17179,636 17203,279 18,368
SB1-18b 17179,636 17246,748 61,837
SB2-1a 17275,907 17085,875 -195,307
SB2-1b 17275,907 17197,093 -84,088
SB2-2a 18867,327 18654,083 -218,519
SB2-2b 18867,327 18712,314 -160,288
SB2-3a 18166,667 17985,727 -186,215
SB2-3b 18166,667 17897,913 -274,028
SB2-4a 17126,188 17152,823 21,360
SB2-4b 17126,188 17213,676 82,213
SB2-5a 16968,064 16802,718 -170,621
SB2-5b 16968,064 16834,438 -138,901
SB2-6a 16977,647 16594,045 -388,877
SB2-6b 16977,647 16645,364 -337,558
SB2-7a 16815,515 16799,454 -21,337
SB2-7b 16815,515 16799,793 -20,997
SB2-8a 18039,482 18074,507 29,750
SB2-8b 18039,482 17971,219 -73,538
TSB-1a 12970,713 13050,075 74,087
TSB-1b 12970,713 13069,988 94,000
TSB-2a 14631,951 14612,221 -25,005
TSB-2b 14631,951 14238,560 -398,666
TSB-3a 13958,610 13777,496 -186,389
TSB-3b 13958,610 13863,619 -100,266
TSB-4a 12999,021 13017,577 13,281
TSB-4b 12999,021 12863,996 -140,301
TSB-5a 12728,076 12773,421 40,070
TSB-5b 12728,076 12555,872 -177,480
TSB-6a 13006,563 13004,878 -6,960
TSB-6b 13006,563 12889,972 -121,866
TSB-7a 12708,571 12697,134 -16,711
TSB-7b 12708,571 12632,497 -81,349
TSB-8a 13793,741 13788,455 -10,561
TSB-8b 13793,741 13532,011 -267,004
ikinci proton alma
SB1-1c 15718,864 15600,488 -128,926
SB1-2¢ 17178,196 16997,487 -191,259
SB1-3c 19010,312 18922,732 -98,129
SB1-4c 17165,469 17190,437 14,418
SB1-5c¢ 16630,158 16590,237 -50,471
SB1-6¢ 16644,189 16592,119 -62,620
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Cizelge 7.69. (Devam) Birinci ve ikinci protonlanma merkezlerine gére PM3 yontemiyle DMFve

su fazinda yapilan hesaplamalar ile elde edilen PA degerleri

SB1-7c 14719,309 14775,409 45,551
SB1-8c 14850,250 14847,594 -13,205
SB1-9c 15551,374 15443,035 -118,888
SB1-10c 19085,571 19141,896 45,775
SB1-11c 18780,714 18754,413 -36,851
SB1-12c 20220,206 20432,094 201,338
SB1-13c 19151,926 19027,677 -134,799
SB1-14c 18486,266 18237,761 -259,054
SB1-15c 18910,099 18800,976 -119,673
SB1-16¢ 18784,455 18727,443 -67,562
SB1-17c 18599,716 18603,264 -7,002
SB1-18c 17179,636 17141,617 -48,569
SB2-1c 17275,907 17108,871 -177,585
SB2-2c 18867,327 18610,662 -267,215
SB2-3c 18166,667 17926,733 -250,484
SB2-4c 17126,188 17032,080 -104,658
SB2-5¢ 16968,064 16812,744 -165,870
SB2-6¢ 16977,647 16489,254 -498,943
SB2-7c 16815,515 16755,023 -71,042
SB2-8c 18039,482 17801,051 -248,981
TSB-1c 12970,713 12700,181 -281,083
TSB-2c 14631,951 14375,459 -267,043
TSB-3c 13958,610 13728,487 -240,673
TSB-4c 12999,021 12804,045 -205,527
TSB-5¢ 12728,076 12553,964 -184,663
TSB-6¢ 13006,563 12798,727 -218,386
TSB-7¢ 12708,571 12546,436 -172,684
TSB-8c 13793,741 13549,277 -255,014

Cizelge 7.70. Birinci ve ikinci deprotonlanma merkezlerine gére PM3yo6ntemiyle DMF ve su

fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

PM3-DMF
Bilesik AH(BH) AH(B) PA
Birinci proton verme
SB1-2d 17182,453 16978,683 -198,444
SB1-2e 17182,453 16548,314 -628,813
SB1-3d 19008,269 18923,974 -78,969
SB1-3e 19008,269 18463,995 -538,948
SB1-10d 19085,027 18732,424 -347,276
SB1-10e 19085,027 18088,321 -991,379
SB1-15d 18905,060 18503,478 -396,256
SB1-15e 18905,060 18168,805 -730,929
SB1-17d 18604,296 18225,708 -373,262
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Cizelge 7.70. (Devam) Birinci ve ikinci deprotonlanma merkezlerine gére PM3yo6ntemiyle DMF

ve su fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

SB1-17e 18604,296 18579,015 -19,954
SB2-1d 17277,547 16975,057 -297,164
SB2-2d 18860,877 18576,190 -279,361
SB2-3d 18166,776 17802,915 -358,536
SB2-3e 18166,776 17771,417 -390,033
SB2-4d 17129,517 16958,180 -166,011
SB2-5d 16982,184 16659,418 -317,440
SB2-6d 16979,298 16999,743 25,771
SB2-7d 16815,377 16569,852 -240,199
SB2-8d 18044,614 17749,581 -289,707
TSB-3d 13957,494 13567,065 -385,103
TSB-3e 13957,494 13583,786 -368,382
ikinci proton verme
SB1-2f 17182,453 16673,135 -498,666
SB1-3f 19008,269 18693,628 -303,989
SB1-10f 19085,027 18684,654 -389,720
SB1-15f 18905,060 18281,874 -612,534
SB1-17f 18604,296 17777,664 -815,980
TSB-3f 13957,494 13543,871 -402,971
PM3-H,0
Bilesik AH(BH) AH(B) PA
Birinci proton verme
SB1-2d 17178,196 16979,58 -193,341
SB1-2¢ 17178,196 16552,081 -620,840
SB1-3d 19010,312 18922,854 -82,183
SB1-3e 19010,312 18467,374 -537,662
SB1-10d 19085,571 18746,357 -333,939
SB1-10e 19085,571 18093,654 -986,642
SB1-15d 18910,099 18511,881 -392,943
SB1-15¢e 18910,099 18173,410 -731,414
SB1-17d 18599,716 18233,016 -361,424
SB1-17¢ 18599,716 18584,432 -10,008
SB2-1d 17275,907 16972,994 -297,638
SB2-2d 18867,327 18578,646 -283,406
SB2-3d 18166,667 17809,583 -351,809
SB2-3e 18166,667 17773,494 -387,897
SB2-4d 17126,188 16954,452 -166,461
SB2-5d 16968,064 16659,776 -303,013
SB2-6d 16977,647 17001,904 29,532
SB2-7d 16815,515 16568,692 -241,548
SB2-8d 18039,482 17751,135 -283,072
TSB-3d 13958,610 13564,465 -388,87
TSB-3e 13958,610 13589,859 -363,476
ikinci proton verme
SB1-2f 17178,196 16668,670 -498,976
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Cizelge 7.70. (Devam) Birinci ve ikinci deprotonlanma merkezlerine gére PM3yo6ntemiyle DMF

ve su fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

SB1-3f 19010,312 18690,205 -309,556
SB1-10f 19085,571 18696,960 -378,061
SB1-15f 18910,099 18281,874 -617,675
SB1-17f 18599,716 18594,364 5,199
TSB-3f 13958,610 13549,071 -398,988

Cizelge 7.71. Birinci ve ikinci protonlanma merkezlerine goére PM6 yontemiyle DMFve su fazinda

yapilan hesaplamalar ile elde edilen ve PA degerleri

PM6-DMF
Bilesik AH(B) AH(BH") PA
Birinci proton alma
SB1-1a 16053,231 16137,845 78,160
SB1-1b 16053,231 16065,146 5,461
SB1-2a 17643,782 17898,795 248,559
SB1-2b 17643,782 17685,772 35,536
SB1-3a 19551,603 19610,435 52,379
SB1-3b 19551,603 19629,456 71,399
SB1-4a 17570,369 17517,058 -59,765
SB1-4b 17570,369 17571,094 -5,729
SB1-5a 17117,502 17187,363 63,407
SB1-5b 17117,502 17184,820 60,865
SB1-6a 17177,017 17143,292 -40,179
SB1-6b 17177,017 17157,872 -25,599
SB1-7a 15056,166 15090,042 27,422
SB1-7b 15056,166 15118,768 56,148
SB1-8a 15192,694 15108,648 -90,499
SB1-8b 15192,694 15275,293 76,145
SB1-9a 15948,689 15955,990 0,847
SB1-9b 15948,689 15922,450 -32,693
SB1-10a 19561,926 19723,820 155,44
SB1-10b 19561,926 19817,625 249,245
SB1-11a 19039,032 19031,040 -14,445
SB1-11b 19039,032 19116,136 70,650
SB1-12a 20844,944 20752,493 -98,906
SB1-12b 20844,944 20863,277 11,879
SB1-13a 19797,619 19755,930 -48,142
SB1-13b 19797,619 19865,971 61,899
SB1-14a 19101,750 19145,678 37,474
SB1-14b 19101,750 19090,301 -17,903
SB1-15a 19429,461 19406,497 -29,417
SB1-15b 19429,461 19138,836 -297,079
SB1-16a 19054,619 19141,460 80,386
SB1-16b 19054,619 19050,653 -10,421
SB1-17a 18876,920 19554,669 671,295
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Cizelge 7.71. (Devam) Birinci ve ikinci protonlanma merkezlerine gére PM6 yontemiyle DMFve

su fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

SB1-17b 18876,920 19272,308 388,934
SB1-18a 17556,203 17533,824 -28,833
SB1-18b 17556,203 17640,765 78,108
SB2-1a 17612,589 17828,231 209,187
SB2-1b 17612,589 17743,385 124,342
SB2-2a 19275,623 19262,834 -19,243
SB2-2b 19275,623 19504,376 222,299
SB2-3a 18510,406 18668,803 151,943
SB2-3b 18510,406 18498,472 -18,388
SB2-4a 17559,967 17706,389 139,968
SB2-4b 17559,967 17681,37 114,949
SB2-5a 17317,316 17521,817 198,046
SB2-5b 17317,316 17558,956 235,186
SB2-6a 17039,187 17679,068 633,427
SB2-6b 17039,187 17810,997 765,355
SB2-7a 17404,616 17546,879 135,809
SB2-7b 17404,616 17456,751 45,681
SB2-8a 18502,570 18570,894 61,870
SB2-8b 18502,570 18499,787 -9,236
TSB-1a 13453,200 13694,343 234,69
TSB-1b 13453,200 13438,642 -21,011
TSB-2a 15001,123 15151,502 143,926
TSB-2b 15001,123 15062,203 54,626
TSB-3a 14410,647 14490,047 72,946
TSB-3b 14410,647 14390,419 -26,682
TSB-4a 13387,571 13586,358 192,334
TSB-4b 13387,571 13488,663 94,639
TSB-5a 13215,558 13394,449 172,437
TSB-5b 13215,558 13198,680 -23,332
TSB-6a 13420,338 13694,743 267,951
TSB-6b 13420,338 13486,579 59,786
TSB-7a 13184,599 13455,028 263,975
TSB-7b 13184,599 13294,963 103,910
TSB-8a 14179,377 14043,294 -142,537
TSB-8b 14179,377 14235,545 49,714
ikinci proton alma
SB1-1c 16053,231 16165,617 99,479
SB1-2¢ 17643,782 17731,002 74,311
SB1-3c 19551,603 19687,823 123,312
SB1-4c 17570,369 17573,011 -10,266
SB1-5c¢ 17117,502 17194,553 64,143
SB1-6¢ 17177,017 17262,238 72,313
SB1-7¢ 15056,166 15033,879 -35,195
SB1-8c 15192,694 15307,655 102,053
SB1-9c¢ 15948,689 15939,368 -22,230
SB1-10c 19561,926 19716,114 141,280
SB1-11c 19039,032 19090,817 38,878
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Cizelge 7.71. (Devam) Birinci ve ikinci protonlanma merkezlerine gére PM6 yontemiyle DMFve

su fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

SB1-12c 20844,944 20827,752 -30,101
SB1-13c 19797,619 19603,115 -207,412
SB1-14c 19101,750 19096,230 -18,429
SB1-15c 19429,461 19176,386 -265,982
SB1-16¢ 19054,619 18955,913 -111,614
SB1-17c 18876,920 19346,326 456,497
SB1-18c 17556,203 17628,994 59,882
SB2-1c 17612,589 17589,587 -35,910
SB2-2c 19275,623 19242,614 -45,917
SB2-3c 18510,406 18442,376 -80,938
SB2-4c 17559,967 17630,957 58,082
SB2-5¢ 17317,316 17513,814 183,589
SB2-6¢ 17039,187 17621,595 569,500
SB2-7c 17404,616 17510,415 92,891
SB2-8c 18502,570 18405,624 -109,853
TSB-1c 13453,200 13377,354 -88,754
TSB-2¢ 15001,123 15062,303 48,272
TSB-3c 14410,647 14220,062 -203,494
TSB-4c 13387,571 13324,947 -75,531
TSB-5¢ 13215,558 13176,858 -51,609
TSB-6¢ 13420,338 13401,353 -31,894
TSB-7c 13184,599 13185,914 -11,593
TSB-8c 14179,377 14135,785 -56,501
PMe6-H,0
Bilesik AH(B) AH(BH") PA
Birinci proton alma
SB1-1a 16059,036 16140,727 75,370
SB1-1b 16059,036 16067,265 1,909
SB1-2a 17639,430 17910,852 265,101
SB1-2b 17639,430 17688,146 42,395
SB1-3a 19540,666 19617,787 70,801
SB1-3b 19540,666 19623,702 76,716
SB1-4a 17570,389 17518,757 -57,952
SB1-4b 17570,389 17571,118 -5,591
SB1-5a 17121,570 17187,104 59,213
SB1-5b 17121,570 17180,409 52,519
SB1-6a 17180,615 17144,567 -42,368
SB1-6b 17180,615 17157,638 -29,296
SB1-7a 15054,925 15091,686 30,441
SB1-7b 15054,925 15123,583 62,338
SB1-8a 15191,305 15107,115 -90,510
SB1-8b 15191,305 15270,368 72,743
SB1-9a 15949,370 15953,997 -1,693
SB1-9b 15949,370 15921,981 -33,709
SB1-10a 19553,871 19737,260 177,070
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Cizelge 7.71. (Devam) Birinci ve ikinci protonlanma merkezlerine gére PM6 yontemiyle DMFve

su fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

SB1-10b 19553,871 19800,766 240,575
SB1-11a 19039,157 19037,222 -8,255
SB1-11b 19039,157 19114,950 69,473
SB1-12a 20848,925 20757,817 -97,428
SB1-12b 20848,925 20863,892 8,646
SB1-13a 19803,630 19759,786 -50,164
SB1-13b 19803,630 19861,712 51,761
SB1-14a 19102,453 19140,346 31,572
SB1-14b 19102,453 19090,860 -17,913
SB1-15a 19423,960 19416,892 -13,388
SB1-15b 19423,960 19143,141 -287,139
SB1-16a 19059,762 19141,059 74,977
SB1-16b 19059,762 19053,099 -12,983
SB1-17a 18880,606 19467,700 580,774
SB1-17b 18880,606 19285,017 398,092
SB1-18a 17557,126 17534,391 -29,056
SB1-18b 17557,126 17640,246 76,800
SB2-1a 17605,506 17835,208 223,381
SB2-1b 17605,506 17747,528 135,702
SB2-2a 19280,707 19270,085 -16,941
SB2-2b 19280,707 19507,492 220,465
SB2-3a 18515,354 18677,790 156,116
SB2-3b 18515,354 18513,127 -8,547
SB2-4a 17562,692 17711,068 142,057
SB2-4b 17562,692 17690,461 121,45
SB2-5a 17312,298 17529,629 211,012
SB2-5b 17312,298 17563,518 244,901
SB2-6a 17310,216 17684,820 368,283
SB2-6b 17310,216 17815,156 498,619
SB2-7a 17398,255 17550,066 145,491
SB2-7b 17398,255 17444,803 40,228
SB2-8a 18498,016 18574,821 70,485
SB2-8b 18498,016 18499,589 -4,748
TSB-1a 13459,070 13688,115 222,724
TSB-1b 13459,070 13436,797 -28,594
TSB-2a 15006,423 15156,217 143,474
TSB-2b 15006,423 15061,367 48,624
TSB-3a 14424,575 14535,083 104,188
TSB-3b 14424,575 14394,397 -36,498
TSB-4a 13393,951 13570,393 170,122
TSB-4b 13393,951 13486,821 86,550
TSB-5a 13224,087 13381,241 150,834
TSB-5b 13224,087 13196,990 -33,418
TSB-6a 13006,563 13004,878 -8,005
TSB-6b 13006,563 12889,972 -122.911
TSB-7a 13185,563 13443,273 251,391
TSB-7b 13185,563 13293,490 101,607
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Cizelge 7.71. (Devam) Birinci ve ikinci protonlanma merkezlerine gére PM6 yontemiyle DMFve

su fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

TSB-8a 14179,377 14040,623 -145,074
TSB-8b 14179,377 14236,131 50,434
ikinci proton alma
SB1-1c 16059,036 16161,191 89,514
SB1-2c 17639,430 17734,985 82,914
SB1-3c 19540,666 19684,107 130,801
SB1-4c 17570,389 17576,275 -6,753
SB1-5c¢ 17121,57 17201,642 67,432
SB1-6¢ 17180,615 17264,856 71,602
SB1-7¢ 15054,925 15032,950 -34,615
SB1-8c 15191,305 15310,816 106,871
SB1-9c¢ 15949,370 15935,518 -26,492
SB1-10c 19553,871 19721,171 154,660
SB1-11c 19039,157 19092,145 40,348
SB1-12c 20848,925 20827,890 -33,675
SB1-13c 19803,630 19601,996 -214,274
SB1-14c 19102,453 19097,682 -17,411
SB1-15c 19423,960 19169,584 -267,016
SB1-16c¢ 19059,762 18958,628 -113,774
SB1-17c 18880,606 19346,326 453,080
SB1-18c 17557,126 17628,880 59,114
SB2-1c 17605,506 17586,458 -31,688
SB2-2¢ 19280,707 19247,600 -45,746
SB2-3c 18515,354 18440,087 -87,907
SB2-4c 17562,692 17627,051 51,719
SB2-5c¢ 17312,298 17519,203 194,265
SB2-6¢ 17310,216 17620,713 297,857
SB2-7¢ 17398,255 17511,235 100,340
SB2-8c¢ 18498,016 18409,857 -100,799
TSB-1c 13459,070 13374,301 -97,409
TSB-2c 15006,423 15058,642 39,578
TSB-3c 14424,575 14224,573 -212,642
TSB-4c 13393,951 13317,462 -89,130
TSB-5¢ 13224,087 13172,724 -64,003
TSB-6¢ 13006,563 12798,727 -220,476
TSB-7¢ 13185,563 13182,581 -15,621
TSB-8c 14179,377 14130,513 -61,504

Cizelge 7.72. Birinci ve ikinci deprotonlanma merkezlerine gére PM6 yontemiyle DMF ve su

fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

PM6-DMF
Bilesk | AHBH) | AH(®B) | PA
Birinci proton verme
SB1-2d | 17643,782 | 17478,138 | -159,190
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Cizelge 7.72. (Devam) Birinci ve ikinci deprotonlanma merkezlerine gore PM6 yontemiyle DMF

ve su fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

IVERSITESI

@) ANADOLU UN

SB1-2¢ 17643,782 17510,888 -126,441
SB1-3d 19551,603 19450,963 -94,185
SB1-3e 19551,603 19295,418 -249,730
SB1-10d 19561,926 19245,155 -310,317
SB1-10e 19561,926 18620,352 -935,120
SB1-15d 19429,461 19071,519 -351,488
SB1-15¢ 19429,461 18650,347 -772,659
SB1-17d 18876,920 19372,296 501,830
SB1-17e 18876,920 19095,447 224,981
SB2-1d 17612,589 17344,256 -261,879
SB2-2d 19275,623 19049,710 -219,459
SB2-3d 18510,406 18231,126 -272,827
SB2-3e 18510,406 18238,365 -265,587
SB2-4d 17559,967 17299,751 -253,762
SB2-5d 17317,316 17145,269 -165,594
SB2-6d 17039,187 17344,554 311,821
SB2-7d 17404,616 17164,533 -233,629
SB2-8d 18502,570 18152,663 -343,453
TSB-3d 14410,647 14077,708 -326,485
TSB-3e 14410,647 14139,149 -265,044
ikinci proton verme
SB1-2f 17643,782 17103,525 -527,349
SB1-3f 19551,603 18986,055 -552,640
SB1-10f 19561,926 18661,307 -887,711
SB1-15f 19429,461 18645,276 -771,277
SB1-17f 18876,920 18938,984 74,971
TSB-3f 14410,647 13657,620 -740,120
PM6-H,0
Bilesik AH(BH) AH(B) PA
Birinci proton verme
SB1-2d 17639,430 17478,010 -155,100
SB1-2¢ 17639,430 17514,557 -118,553
SB1-3d 19540,666 19454,489 -79,857
SB1-3e 19540,666 19300,994 -233,352
SB1-10d 19553,871 19248,401 -299,150
SB1-10e 19553,871 18633,065 -914,486
SB1-15d 19423,960 19082,087 -335,553
SB1-15¢ 19423,960 18646,106 -771,533
SB1-17d 18880,606 19386,909 512,623
SB1-17e 18880,606 19109,114 234,828
SB2-1d 17605,506 17350,013 -249,174
SB2-2d 19280,707 19051,468 -222.918
SB2-3d 18515,354 18238,067 -270,967
SB2-3e 18515,354 18235,074 -273,961
SB2-4d 17562,692 17308,228 -248,144
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Cizelge 7.72. (Devam) Birinci ve ikinci deprotonlanma merkezlerine gore PM6 yontemiyle DMF

ve su fazinda yapilan hesaplamalar ile elde edilen ve PA degerleri

SB2-5d 17312,298 17312,298 6,320
SB2-6d 17310,216 17347,258 43,362
SB2-7d 17398,255 17175,484 -216,451
SB2-8d 18498,016 18152,896 -338,800
TSB-3d 14424,575 14082,426 -335,828
TSB-3e 14424575 14149,513 -268,742
ikinci proton verme
SB1-2f 17639,430 17108,993 -517,797
SB1-3f 19540,666 18989,984 -538,042
SB1-10f 19553,871 18672,555 -868,676
SB1-15f 19423,960 18645,276 -766,044
SB1-17f 18880,606 18946,851 78,886
TSB-3f 14424575 13659,333 -752,602

7.1.5. EHOMO' ELUMO Degerleri

Bilgisayar hesaplamalari

Degerlerinden yararlanilarak niikleofilik degerleri hesaplanmustir.

sonucu elde

edilen Sinir

Orbital Enerji

Sulu ¢ozeltide (e=78,4, T=298K) AM1, PM3 ve PM6 yontemleri ile yapilan

hesaplamalar sonucunda elde edilen niikleofilik degerleri Cizelge 7.73 ‘de, DMF
fazindaki (e=36,71, T=298K) hesaplamalar Cizelge 7.74’de, siralama bazindaki

degerler Cizelge 7.75°de verilmistir.

N= Enomo- Erumo

Cizelge 7.73. Sulu ¢ozeltide (e=78,4, T=298K) AMI1, PM3 ve PM6 yontemleri ile yapilan

hesaplamalar sonucunda elde edilen niikleofilik degerleri

Bilesik ‘ E 1omo ‘ E Lumo | n
AM1-H,0
SB1-1N -8,558 -0,355 -8,203
SB1-2N -8,608 -0,445 -8,163
SB1-3N -8,722 0,830 -9,552
SB1-4N -8,661 -0,589 -8,072
SB1-5N -8,659 -0,568 -8,091
SB1-6N -8,678 -0,592 -8,086
SB1-7N -8,619 -0,334 -8,285
SB1-8N -14,355 -6,663 -7,692
SB1-9N -8,772 -0,595 -8,177
SB1-10N -8,814 -0,566 -8,248
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Cizelge 7.73. (Devam) Sulu ¢ozeltide (e=78,4, T=298K) AMI1, PM3 ve PM6 yontemleri ile

yapilan hesaplamalar sonucunda elde edilen niikleofilik degerleri

IVERSITESI
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SBI-11N -8,747 -0,742 -8,005
SBI-12N -8,914 -1,538 -7,376
SBI1-13N -8,504 -0,293 -8,211
SB1-14N -8,503 -0,762 7,741
SB1-15N -8,698 -0,407 -8,291
SBI1-16N -8,630 -0,394 -8,236
SBI-17N -8,604 -0,348 -8,256
SBI1-18N -8,646 -0,487 -8,159
SB2-1N -8,688 -0,487 -8,201
SB2-2N -8,740 -1,381 -7,359
SB2-3N -8,610 -0,389 -8,221
SB2-4N -8,702 -0,609 -8,093
SB2-5N -8,676 -0,624 -8,052
SB2-6N -8,879 -0,654 -8,225
SB2-7N -8,696 -0,612 -8,084
SB2-8N -8,691 -0,493 -8,198
TSB-1IN -8,633 -0,059 -8,574
TSB-2N -8,464 -1,272 -7,192
TSB-3N -8,279 -0,005 -8,274
TSB-4N 0,389 -0,506 4,302
TSB-5N -8,406 -0,455 -7,951
TSB-6N -8,395 -0,443 -7,952
TSB-7N -8,468 -0,470 -7,998
TSB-8N -8,436 -0,339 -8,097
PM3-H,0
SB1-IN -8,665 -0,374 -8,291
SB1-2N -8,682 -0,470 -8,212
SB1-3N -8,736 -0,730 -8,006
SB1-4N -8,729 -0,586 -8,143
SB1-5N -8,785 -0,614 -8,171
SB1-6N -8,791 -0,646 -8,145
SB1-7N -8,707 -0,238 -8,469
SB1-8N -14,583 -6,836 7,147
SB1-9N -8,859 -0,679 -8,180
SBI1-10N -8,782 -0,563 -8,219
SB1-11IN -8,793 -0,763 -8,030
SBI1-12N -9,126 -1,623 -7,503
SB1-13N -8,630 -0,301 -8,329
SBI1-14N -8,648 -0,858 7,790
SBI-15N -8,870 -0,514 -8,356
SB1-16N -8,698 -0,379 -8,319
SB1-17N -8,636 -0,460 -8,176
SB1-18N -8,732 -0,553 -8,179
SB2-1IN -8,781 -0,556 -8,225
SB2-2N -8,746 -1,426 -7,302
SB2-3N -8,761 -0,323 -8,438
SB2-4N -8,782 -0,618 -8,164
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Cizelge 7.73.
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(Devam) Sulu ¢ozeltide (e=78,4, T=298K) AM1, PM3 ve PM6 yontemleri ile

yapilan hesaplamalar sonucunda elde edilen niikleofilik degerleri

SB2-5N -8,765 0,618 -8,147
SB2-6N -8,959 0,510 -8,449
SB2-7N -8,767 -0,647 -8,120
SB2-8N -8,752 0,419 -8,333
TSB-IN -8,644 -0,444 -8,200
TSB-2N -8,581 -1,428 7,153
TSB-3N -8,370 0,175 -8,195
TSB-4N -8,586 0,519 -8,067
TSB-5N -8,564 -0,551 -8,013
TSB-6N -8,529 -0,495 -8,034
TSB-7N -8,599 -0,565 -8,034
TSB-8N -8,559 0,352 -8,207
PM6-H,0
SBI-IN 8,512 -0,533 7,979
SB1-2N -8,532 -0,593 7,939
SB1-3N -8,652 -0,750 -7,902
SB1-4N -8,676 -0,782 -7,894
SB1-5N -8,642 0,710 7,932
SB1-6N -8,683 -0,760 7,923
SB1-7N -8,545 -0,386 -8,159
SB1-8N -14,683 6,738 7,945
SB1-9N -8,762 0,775 -7,987
SB1-10N 8,812 -0,859 7,953
SBI-1IN 8,714 -1,034 -7,680
SBI-12N -8,834 -1,926 -6,908
SBI-13N 8,416 0,411 -8,005
SB1-14N 8,477 -0,809 7,668
SB1-15N -8,696 -0,694 -8,002
SB1-16N -8,534 -0,741 7,793
SB1-17N -8,725 -0,643 -8,082
SB1-18N -8,591 -0,738 7,853
SB2-IN -8,631 -0,637 7,994
SB2-2N -8,705 1,772 -6,933
SB2-3N 8,515 0,597 7,918
SB2-4N -8,690 -0,825 7,865
SB2-5N -8,664 -0,741 7,923
SB2-6N -8,832 -0,799 -8,033
SB2-7N -8,663 0,723 -7,940
SB2-8N 8,619 0,815 7,804
TSB-IN -8,526 0,337 -8,189
TSB-2N 8,513 -1,706 -6,807
TSB-3N 8,222 0,279 7,943
TSB-4N -8,454 -0,604 7,850
TSB-5N 8,417 -0,547 -7,870
TSB-6N -8,529 -0,495 -8,034
TSB-7N 8,437 -0,537 -7,900
TSB-8N -8,490 -0,662 7,828

n=HOMO-LUMO
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Cizelge 7.74. DMF fazinda (e=36,71, T=298K) AMI1, PM3 ve PM6 yontemleri ile yapilan

hesaplamalar sonucunda elde edilen niikleofilik degerleri

IVERSITESI

@) ANADOLU UN

Bilesik ‘ E 1omo ‘ E Lumo | n
AM1-DMF
SB1-IN -8,558 -0,355 -8,203
SB1-2N -8,608 -0,445 -8,163
SB1-3N -8,722 -0,583 -8,139
SB1-4N -8,661 -0,589 -8,072
SB1-5N -8,659 -0,568 -8,091
SB1-6N -8,678 -0,592 -8,086
SB1-7N -8,619 -0,334 -8,285
SB1-8N -8,641 -0,351 -8,290
SB1-9N -8,772 -0,595 -8,177
SB1-10N -8,814 -0,566 -8,248
SB1-11IN -8,747 -0,742 -8,005
SB1-12N -8,914 -1,538 -7,376
SB1-13N -8,504 -0,293 -8,211
SB1-14N -8,503 -0,762 -7,741
SB1-15N -8,698 -0,407 -8,291
SB1-16N -8,63 -0,394 -8,236
SB1-17N -8,604 -0,348 -8,256
SB1-18N -8,646 -0,487 -8,159
SB2-1N -8,688 -0,487 -8,201
SB2-2N -8,740 -1,381 -7,359
SB2-3N -8,610 -0,389 -8,221
SB2-4N -8,702 -0,609 -8,093
SB2-5N -8,676 -0,624 -8,052
SB2-6N -9,000 -0,668 -8,200
SB2-7N -8,696 -0,612 -8,084
SB2-8N -8,691 -0,493 -8,198
TSB-1N -8,633 -0,059 -8,574
TSB-2N -8,464 -1,272 -7,192
TSB-3N -8,279 -0,005 -8,274
TSB-4N -8,422 -0,506 -7,916
TSB-5N -8,406 -0,455 -7,951
TSB-6N -8,395 -0,443 -7,952
TSB-7N -8,468 -0,470 -7,998
TSB-8N -8,436 -0,339 -8,097
PM3-DMF
SB1-1N -8,665 -0,374 -8,291
SB1-2N -8,682 -0,470 -8,212
SB1-3N -8,736 -0,730 -8,006
SB1-4N -8,729 -0,586 -8,143
SB1-5N -8,785 -0,614 -8,171
SB1-6N -8,791 -0,646 -8,145
SB1-7N -8,707 -0,238 -8,469
SB1-8N -8,848 -0,273 -8,575
SB1-9N -8,859 -0,679 -8,180
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156

(Devam) DMF fazinda (e=36,71, T=298K) AMI1, PM3 ve PM6 yontemleri ile

yapilan hesaplamalar sonucunda elde edilen niikleofilik degerleri

SB1-10N -8,782 -0,563 -8,219
SBI-11N -8,793 -0,763 -8,030
SBI-12N -9,126 -1,623 -7,503
SB1-13N -8,630 -0,301 -8,329
SB1-14N -8,648 -0,858 -7,790
SBI-15N -8,870 -0,514 -8,356
SBI1-16N -8,698 -0,379 -8,319
SBI-17N -8,636 -0,460 -8,176
SB1-18N -8,732 -0,553 -8,179
SB2-1N -8,781 -0,556 -8,225
SB2-2N -8,746 -1,426 -7,320
SB2-3N -8,761 -0,323 -8,438
SB2-4N -8,782 -0,618 -8,164
SB2-5N -8,765 -0,618 -8,147
SB2-6N -9,006 -0,507 -8,499
SB2-7N -8,767 -0,647 -8,120
SB2-8N -8,752 -0,419 -8,333
TSB-IN -8,644 -0,444 -8,200
TSB-2N -8,581 -1,428 -7,153
TSB-3N -8,370 -0,175 -8,195
TSB-4N -8,586 -0,519 -8,067
TSB-5N -8,564 -0,551 -8,013
TSB-6N -8,529 -0,495 -8,034
TSB-7N -8,599 -0,565 -8,034
TSB-8N -8,559 -0,352 -8,207
PM6-DMF
SB1-IN -8,512 -0,533 -7,979
SB1-2N -8,532 -0,593 -7,939
SB1-3N -8,652 -0,750 -7,902
SB1-4N -8,676 -0,782 -7,894
SB1-5N -8,642 -0,710 -7,932
SB1-6N -8,683 -0,760 -7,923
SB1-7N -8,545 -0,386 -8,159
SB1-8N -8,703 -0,470 -8,233
SB1-9N -8,762 -0,775 -7,987
SBI1-10N -8,812 -0,859 -7,953
SBI-11N -8,714 -1,034 -7,680
SBI1-12N -8,834 -1,926 -6,908
SBI1-13N -8,416 -0,411 -8,005
SBI1-14N -8,477 -0,809 -7,668
SBI-15N -8,696 -0,694 -8,002
SB1-16N -8,534 -0,741 -7,7193
SB1-17N -8,725 -0,643 -8,082
SB1-18N -8,591 -0,738 -7,853
SB2-1IN -8,631 -0,637 -7,994
SB2-2N -8,705 -1,772 -6,933
SB2-3N -8,515 -0,597 -7,918
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Cizelge 7.74. (Devam) DMF fazinda (¢=36,71, T=298K) AMI1, PM3 ve PM6 yontemleri ile

yapilan hesaplamalar sonucunda elde edilen niikleofilik degerleri

SB2-4N -8,690 -0,825 -7,865
SB2-5N -8,664 -0,741 -7,923
SB2-6N -8,832 -0,799 -8,033
SB2-7N -8,663 -0,723 -7,940
SB2-8N -8,619 -0,815 -7,804
TSB-1IN -8,526 -0,337 -8,189
TSB-2N -8,513 -1,706 -6,807
TSB-3N -8,222 -0,279 -7,943
TSB-4N -8,454 -0,604 -7,850
TSB-5N -8,417 -0,547 -7,870
TSB-6N -8,399 -0,600 7,799
TSB-7N -8,437 -0,537 -7,900
TSB-8N -8,490 -0,662 -7,828

n=HOMO-LUMO

Cizelge 7.75. Olusan iirinlerin AM1, PM3 ve PM6 yontemleriyle sulu ¢ozeltide (e=78,4, T=298K)
ve DMF fazinda (e=36,71, T=298K) E yomo- E Lumo siralamast

Bilesik N Bilesik | Bilesik
AMI-H,0 AM1-DMF PM3-H,0
SB1-3N 29,552 | TSB-IN 3,574 | SB1-8N 8481
TSB-IN -8.574| SBI-15N 8291 | SBI-IN 28,469
SBI-15N 8291 | SBI-7N -3.285 | SB2-6N -8.449
SB1-7N -8.285 | SBI-8N -3.280 | SB2-3N 13,438
SB1-8N ~8.280 | TSB-3N 8.274 | SBI-15N 8356
TSB-3N ~8.274 | SBI-17N -8.256 | SB2-8N 8333
SBI-17N -8.256 | SBI-10N -3.248 | SBI-13N 28,329
SB1-10N -8.248 | SBI-16N -8.236 | SBI-16N 8319
SB1-16N 8,236 | SB2-3N 8221 | SBI-IN 8291
,_ SB2-6N ~8.225 | SBI-13N 8211 | SB2-IN 8.225
wn SB2-3N 8221 | SBI-IN -8.203 | SBI-10N 8219
"l'_J SBI-13N 8211 SB2-IN 8201 | SBI-2N 8212
— SBI-IN -8.203 | SB2-6N -8.200 | TSB-8N 28,207
o SB2-IN ~8.201 | SB2-8N 8,198 | TSB-IN -8.200
L SB2-8N 8,198 | SBI-ON 8,177 | TSB-3N 8.195
> SB1-9N 8,177 | SBI-2N 8,163 | SBI-ON 28,180
SB1-2N 8,163 | SBI-18N 8,159 | SBI-18N 8,179
SBI-18N 8,159 | SBI-3N 8,139 | SBI-17N 8,176
TSB-8N 8,097 | TSB-8N 8,097 | SBI-5N 8.171
SB2-4N 8,093 | SB2-4N 23,093 | SB2-4N 8,164
SB1-5N 8,091 | SBI-5N 3,091 | SB2-5N 8,147
SB1-6N 8,086 | SBI-6N 3,086 | SB1-6N 8,145
SB2-7N 8,084 | SB2-7N 3,084 | SB1-4N 8,143
SB1-4N 8,072 | SB1-4N 8,072 | SB2-7N 28,120

@) ANADOLU UN
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Cizelge 7.75. (Devam) Olusan iiriinlerin AM1, PM3 ve PM6 yontemleriyle sulu ¢ozeltide (e=78,4,

T=298K) ve DMF fazinda (¢=36,71, T=298K) E yomo- E Lumo siralamasi

SB2-5N -8,052 | SB2-5N -8,052 | TSB-4N -8,067
SBI-11N -8,005 | SBI-1IN -8,005 | TSB-6N -8,034
TSB-7N -7,998 | TSB-7N 7,998 | TSB-7N -8,034
TSB-6N 7,952 | TSB-6N 7,952 | SB1-11N -8,030
TSB-5N 7,951 | TSB-5N -7,951 | TSB-5N -8,013
SB1-14N -7,741 | TSB-4N 7,916 | SB1-3N -8,006
SBI1-12N 7,376 | SB1-14N -7,741 | SB1-14N -7,790
SB2-2N 7,359 | SBI-12N 7,376 | SB1-12N -7,503
TSB-2N 7,192 | SB2-2N 7,359 | SB2-2N -7,320
TSB-4N 4302 | TSB-2N 7,192 | TSB-2N 7,153
PM3-DMF PM6-H,0 PM6-DMF

SB2-6N -8,499 | TSB-IN 8,189 | TSB-IN -8,189
SB1-8N -8,481 | SB1-8N -8,168 | SB1-8N -8,168
SB1-7N -8,469 | SB1-7N -8,159 | SB1-7N -8,159
SB2-3N -8,438 | SBI-17N -8,082 | SB1-17N -8,082
SB1-15N -8,356 | TSB-6N -8,034 | SB2-6N -8,033
SB2-8N -8,333| SB2-6N -8,033 | SB1-13N -8,005
SB1-13N -8,329 | SBI-13N -8,005 | SB1-15N -8,002
SB1-16N 8,319 [ SB1-15N -8,002 | SB2-IN -7,994
SBI-IN -8,291 | SB2-IN 7,994 | SB1-9N -7,987
SB2-IN -8,225| SB1-9N 7,987 SBI-IN -7,979
SB1-10N -8,219| SBI-IN 7,979 | SB1-10N -7,953
SB1-2N 8,212 SBI-10N -7,953 | TSB-3N 7,943
TSB-8N -8,207 | TSB-3N -7,943 | SB2-7N -7,940
TSB-IN -8,200 | SB2-7N -7,940 | SB1-2N -7,939
TSB-3N -8,195| SB1-2N 7,939 | SBI-5N -7,932
SB1-9N -8,180| SB1-5N -7,932 | SB1-6N -7,923
SB1-18N -8,179 | SB1-6N -7,923 | SB2-5N -7,923
SB1-17N -8,176 | SB2-5N -7,923 | SB2-3N 7,918
SB1-5N -8,171 | SB2-3N 7,918 | SB1-3N -7,902
SB2-4N -8,164| SB1-3N 7,902 | TSB-7N -7,900
SB2-5N -8,147| TSB-7N ~7,900 | SB1-4N 7,894
SB1-6N -8,145 | SB1-4N -7,894 | TSB-5N -7,870
SB1-4N -8,143 | TSB-5N 7,870 | SB2-4N -7,865
SB2-7N -8,120 | SB2-4N 7,865 | SB1-18N -7,853
TSB-4N -8,067 | SB1-18N 7,853 | TSB-4N -7,850
TSB-6N -8,034 | TSB-4N -7,850 | TSB-8N 7,828
TSB-7N -8,034 | TSB-8N 7,828 | SB2-8N -7,804
SBI-11N -8,030 | SB2-8N 7,804 | TSB-6N -7,799
TSB-5N -8,013 | SBI-16N 7,793 | SB1-16N -7,793
SB1-3N -8,006 | SBI-11N 7,680 | SB1-11N -7,680
SB1-14N 7,790 | SB1-14N 7,668 | SB1-14N 7,668
SBI-12N -7,503 | SB2-2N -6,933 | SB2-2N -6,933
SB2-2N -7,320 | SB1-12N -6,908 | SB1-12N -6,908
TSB-2N -7,153 | TSB-2N -6,807 | TSB-2N -6,807

n= HOMO-LUMO
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Bir maddenin baz olarak davranabilmesi i¢in kolaylikla verebilecegi
elektronlara sahip olmasit gerektiginden ve yiiksek enerjili dolu molekiil
orbitalinden elektron verebileceginden, yiiksek enerjili dolu molekiil orbitaline
sahip olan maddeler baz olarak davranir. Yani HOMO’su yiiksek enerjili
maddeler bazdir. LUMO’su ne kadar diisiik enerjili ise, madde o kadar kuvvetli
asittir.

Molekiillerin semi-empirik yontemiyle optimizasyonundan sonra HOMO ve
LUMO enerjileri elde edilmistir Burada molekiillerin n=HOMO-LUMO enerji
farklar1 hesaplanmistir. Bu degerin artmasi demek niikleofil 6zelliginin artmasi
anlamina gelir.Bu da o maddeyi daha kolay elektron saglayan bir gruba yani daha
iyl bir lewis bazina doniistiiriir. Genellikle daha giiclii bir baz zayif bir bazdan

daha iyi bir niikleofildir.
7.1.6. Uriin Kararhhklar
Uriinlerin kararliliklar1 Cizelge 7.76.’da verilmistir. Elde edilen veriler

Esitlik (7.1.)’deki AG=AH¢ -TAS ve Esitlik (7.2.)’deki AG=AH-TAS ifadeleri

kullanilarak elde edilmistir.

Cizelge 7.76. Olusan iiriinlerin kararliliklar

AMI-DMF
iki ucu aym Schiff bazlar1
Bilesik (kcﬁl?nflol) Bilesik (kczﬁ/(r}nol) Bilesik (kcﬁ?nflol) Bilesik (calA/Ir;Ilol)
SBI-I7N| -128475|SBI-I2N| 45,699 |SBI-17N |  -69,659 | SBI-7N 14,161
SBI-ION| -125471|SBI-1IN| _ 43,797 |SBI-I0N | _ -63.472 | SBI-8N 14,345
SBI-ISN|  -43.981| SBI-3N 43,487 | SBI-15N 16,119 | SBI-9N 15,056
SB1-2N 31304 | SBI-ION|  -43.221 | SBI-5N 24,397 | SBI-IN 15,212
SBI-5N 31,040 | SBI-I3N| _ -43,041 | SBI-2N 25374 | SBI-5N 16,126
SB1-6N 30.895 | SBI-14N | -42.326 | SBI-6N 25.727 | SBI-6N 16,177
SB1-13N 2662 |SBI-ISN| 41,813 | SBI-13N 34,979 | SBI1-4N 16,613
SBI-3N 22154 SBI-I6N | -40.644 | SBI-3N 40,008 |SBI-18N | 16,657
SBI-7N 23,090 |SBI-1SN| 40,521 | SBI-7N 72,689 | SB1-2N 17,005
SBI-IIN|  29.751| SBI-6N 40,445 | SBI-1IN 91,725 |SBI-14N| 18,038
SBI-I6N|  35.122|SBI-17N| _ -40.420 | SBI-16N 93,807 |SBI-16N | 18,041
SB1-4N 44,155 | SBI-4N 40,387 | SB1-4N 101,155 | SBI-1IN| 18177
SBI-I2N|  45.829|SBI-2N 39.674 | SBI-ISN | 104178 | SBI-ISN| 18,287
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SB1-18N 46,999 | SB1-5N -39,311 | SB1-12N 111,329 | SB1-17N 18,396
SB1-IN 61,787 | SB1-1N -38,393 | SB1-IN 115,392 | SB1-13N 18,557
SB1-14N 78,558 | SB1-9N -37,572 | SB1-9N 133,351 | SB1-3N 18,674
SB1-9N 80,722 | SB1-8N -35,480 | SB1-14N 138,922 | SB1-10N 18,778
SB1-8N 90,218 | SB1-7N -35,438 | SB1-8N 140,044 | SB1-12N 19,801
iki ucu farkh Schiff bazlar
SB2-3N -80,858 | SB2-2N -42,786 | SB2-3N -23,250 | SB2-6N 16,367
SB2-5N -32,132 | SB2-8N -42,625 | SB2-7N 24,964 | SB2-7N 16,431
SB2-7N -31,024 | SB2-5N -41,156 | SB2-5N 25,681 | SB2-5N 16,658
SB2-6N -6,288 | SB2-1N -41,097 | SB2-6N 49,605 | SB2-1N 16,806
SB2-8N -0,629 | SB2-4N -40,275 | SB2-8N 59,583 | SB2-4N 16,829
SB2-4N 6,189 | SB2-3N -40,077 | SB2-4N 63,293 | SB2-3N 17,531
SB2-1N 7,006 | SB2-7N -39,557 | SB2-1N 64,909 | SB2-8N 17,588
SB2-2N 8,196 | SB2-6N -39,526 | SB2-2N 69,316 | SB2-2N 18,334
Tek u¢lu Schiff bazlari
TSB-3N -76,391 | TSB-2N -35,546 | TSB-3N -30,238 | TSB-7N 12,361
TSB-5N -27,918 | TSB-8N -35,079 | TSB-7N 17,064 | TSB-5N 12,412
TSB-7N -27,537 | TSB-6N -34,339 | TSB-5N 17,666 | TSB-4N 12,632
TSB-8N 3,147 | TSB-5N -33,172 | TSB-8N 51,651 | TSB-1N 12,641
TSB-6N 8,647 | TSB-IN -33,086 | TSB-4N 55,478 | TSB-6N 12,679
TSB-4N 10,097 | TSB-4N -32,749 | TSB-6N 55,665 | TSB-8N 13,425
TSB-IN 11,024 | TSB-3N -32,668 | TSB-IN 56,751 | TSB-3N 13,485
TSB-2N 11,229 | TSB-7N -32,240 | TSB-2N 61,005 | TSB-2N 14,230
AM1-H,0
iki ucu aym Schiff bazlari
Bilesik (kcﬁl?nt;ol) Bilesik (kceﬁ/(l}nol) Bilesik (kcﬁll/frflol) Bilesik (calA/Elol)
SB1-17N -129,104 | SB1-12N | -45,837 SB1-17N -70,219 | SB1-7N 14,162
SB1-10N -126,166 | SB1-11N | -43,936 SB1-10N -63,872 | SB1-8N 14,345
SB1-15N -44,431 | SB1-10N | -43,508 SB1-15N 15,755 | SB1-9N 15,061
SB1-2N -31,567 | SB1-3N | -43,302 SB1-5N 24,096 | SB1-1N 15,210
SB1-5N -31,262 | SB1-13N | -42,785 SB1-2N 24,982 | SB1-5N 16,127
SB1-6N -30,798 | SB1-14N |-42,265 SB1-6N 25,423 | SB1-6N 16,174
SB1-13N -26,729 | SB1-15N | -41,888 SB1-13N 34,609 | SB1-4N 16,614
SB1-3N -22,354 | SBI1-18N |-40,629 SB1-3N 39,621 | SB1-18N 16,662
SB1-7N 22,792 | SB1-16N | -40,620 SB1-7N 72,363 | SB1-2N 16,997
SB1-11N 29,331 | SB1-17N | -40,485 SB1-11IN 91,445 | SB1-14N 18,038
SB1-16N 34,859 | SB1-4N | -40,249 SB1-16N 93,524 | SB1-16N 18,045
SB1-4N 43,995 | SB1-6N | -40,047 SB1-4N 100,858 | SB1-11IN 18,179
SB1-12N 45,124 | SB1-2N | -39,551 SB1-18N 103,886 | SB1-15N 18,298
SB1-18N 46,595 | SB1-5N | -39,231 SB1-12N 110,770 | SB1-17N 18,400
SB1-1N 61,600 | SB1-IN |-38,210 SB1-1N 115,020 | SB1-13N 18,553
SB1-14N 78,291 | SB1-9N | -37,752 SB1-9N 132,961 | SB1-3N 18,674
SB1-9N 80,149 | SB1-8N | -35,435 SB1-14N 138,594 | SB1-10N 18,786
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SBI-N |  89915[SBI-IN |-35,409 SB1-8N 139,695 | SB1-12N 19,809

iki ucu farkl Schiff bazlar
SB2-3N -81,266 | SB2-2N 42,722 | SB2-3N 23,716 | SB2-7N 16,427
SB2-5N -32,372 | SB2-8N -42,196 | SB2-7N 24,628 | SB2-6N 16,456
SB2-7N -31,610 | SB2-5N -41,060 | SB2-5N 25,346 | SB2-5N 16,658
SB2-6N -6,810 | SB2-IN -41,024 | SB2-6N 49,267 | SB2-IN 16,810
SB2-8N -0,528 | SB2-4N -40,292 | SB2-8N 59,253 | SB2-4N 16,833
SB2-4N 5,837 | SB2-3N -40,013 | SB2-4N 62,962 | SB2-3N 17,537
SB2-IN 6,746 | SB2-7N 39,811 | SB2-1N 64,579 | SB2-8N 17,585
SB2-2N 7,801 | SB2-6N -39,620 | SB2-2N 68,865 | SB2-2N 18,341

Tek u¢lu Schiff bazlar:
TSB-3N 76,769 | TSB-2N -35,498 | TSB-3N -30,673 | TSB-7N 12,359
TSB-5N 28,192 | TSB-8N -34,943 | TSB-7N 16,773 | TSB-5N 12,413
TSB-7N 27,791 | TSB-6N -33,837 | TSB-5N 17,374 | TSB-4N 12,634
TSB-8N 3,001 | TSB-5N -33,153 | TSB-8N 51,366 | TSB-IN 12,640
TSB-6N 8,865 | TSB-1N -33,031 | TSB-4N 55,192 | TSB-6N 12,674
TSB-4N 9,795 | TSB-4N -32,763 | TSB-6N 55,375 | TSB-8N 13,422
TSB-IN 10,789 | TSB-3N 32,615 | TSB-IN 56,406 | TSB-3N 13,481
TSB-2N 10,872 | TSB-7N -32,205 | TSB-2N 60,602 | TSB-2N 14,230
PM3-DMF

iki ucu aym Schiff bazlar1
Bilesik (kcﬁl?nflol) Bilesik (kczﬁ/(r}nol) Bilesik (kc?l?nflol) Bilesik (calA/Ir;Ilol)
SBI-17N | -144,309 | SB1-12N -44,529 | SB1-17N -84,670 | SB1-7N 14,719
SB1-10N | -138,804 | SB1-3N 44,409 | SB1-10N 76,523 | SB1-8N 14,849
SB1-15N -60,196 | SB1-11N -43,983 | SB1-15N 2,047 | SB1-9N 15,551
SB1-2N -45,589 | SB1-13N 43,855 | SB1-2N 11,789 | SB1-IN 15,719
SB1-5N -40,206 | SB1-15N 43,337 | SB1-5N 16,589 | SB1-5N 16,630
SB1-6N -40,156 | SB1-10N 43,195 | SB1-6N 17,234 | SB1-6N 16,644
SB1-13N -37,948 | SB1-14N -42,406 | SB1-13N 25,064 | SB1-4N 17,165
SB1-3N -33,575 | SB1-16N 41,789 | SB1-3N 29,842 | SB1-2N 17,178
SB1-7N -7,605 | SB1-17N -41,034 | SB1-7N 45,751 | SB1-18N 17,180
SB1-12N 1,528 | SB1-18N -40,994 | SB1-12N 66,283 | SB1-14N 18,486
SBI1-11N 18,303 | SB1-6N -40,754 | SB1-11N 81,058 | SB1-17N 18,600
SB1-16N 23,523 | SB1-4N -40,508 | SB1-16N 84,105 | SB1-1IN 18,781
SB1-4N 33,388 | SB1-2N -40,196 | SB1-4N 91,060 | SB1-16N 18,784
SB1-18N 35,312 | SB1-5N -40,167 | SB1-18N 93,485 | SB1-15N 18,910
SBI-IN 49,097 | SB1-1N 39,517 | SB1-8N 101,318 | SB1-3N 19,010
SB1-8N 49,848 | SB1-9N -38,988 | SB1-IN 104,335 | SB1-10N 19,086
SB1-9N 60,818 | SB1-7N -38,638 | SB1-9N 115,359 | SB1-13N 19,152
SB1-14N 68,078 | SB1-8N -36,622 | SB1-14N 128,973 | SB1-12N 20,220

iki ucu farkh Schiff bazlari
SB2-3N -94,787 | SB2-2N 42,181 | SB2-3N -35,922 | SB2-7N 16,816
SB2-5N 42,886 | SB2-8N 42,089 | SB2-7N 14,250 | SB2-5N 16,968
SB2-7N -41,808 | SB2-1N 41,136 | SB2-5N 14,550 | SB2-6N 16,978
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SB2-2N -21,523 | SB2-4N -41,122 | SB2-6N 39,105 | SB2-4N 17,126
SB2-6N -18,442 | SB2-3N -40,698 | SB2-2N 39,519 | SB2-IN 17,276
SB2-8N -11,788 | SB2-6N -40,568 | SB2-8N 48,346 | SB2-8N 18,039
SB2-4N -6,151 | SB2-5N -40,454 | SB2-4N 52,101 | SB2-3N 18,167
SB2-IN -5,289 | SB2-7N -39,243 | SB2-IN 53,125 | SB2-2N 18,867
Tek uglu Schiff bazlari
TSB-3N -85,506 | TSB-2N -36,060 | TSB-3N -37,557 | TSB-7N 12,709
TSB-5N -33,449 | TSB-8N -34,478 | TSB-7N 12,790 | TSB-5N 12,728
TSB-7N -32,889 | TSB-3N -33,991 | TSB-5N 13,081 | TSB-IN 12,971
TSB-2N -13,286 | TSB-6N -33,985 | TSB-2N 37,405 | TSB-4N 12,999
TSB-8N -1,785 | TSB-4N -33,926 | TSB-8N 46,486 | TSB-6N 13,007
TSB-4N 3,112 | TSB-5N -33,799 | TSB-4N 50,036 | TSB-8N 13,794
TSB-6N 3,219 | TSB-IN -33,511 | TSB-6N 50,207 | TSB-3N 13,959
TSB-IN 4,684 | TSB-7N -32,973 | TSB-IN 51,161 | TSB-2N 14,632
PM3-H20
iki ucu aym Schiff bazlari
o Al o Al o AH o AH
Bilesik (kcal?r;ol) Bilesik (kcal/ctinol) Bilesik (kcal/nflol) Bilesik (cal/mol)
SB1-17N -144,814 | SB1-3N -44,395 | SB1-17N -85,136 | SB1-7N 14,719
SB1-10N -138,910 | SB1-12N -44,255| SB1-10N -76,940 | SB1-8N 14,850
SBI1-15N -60,466 | SB1-11N -44,195 | SB1-15N 1,757 | SB1-9N 15,551
SB1-2N -45,672 | SB1-13N -43,463 | SB1-2N 11,466 | SBI-IN 15,719
SB1-6N -41,089 | SB1-15N -43,313 | SB1-5N 16,355 | SB1-5N 16,630
SB1-5N -40,496 | SB1-10N -42,884 | SB1-6N 16,994 | SB1-6N 16,644
SBI1-13N -37,826 | SB1-14N -42,265 | SB1-13N 24,789 | SB1-4N 17,165
SB1-3N -33,889 | SB1-6N -41,439 | SB1-3N 29,516 | SB1-2N 17,178
SB1-7N -7,936 | SB1-16N -41,289 | SB1-7N 45,505 | SB1-18N 17,180
SB1-12N 1,210 | SB1-17N -41,079 | SB1-12N 65,686 | SB1-14N 18,486
SBI-11N 17,884 | SB1-18N -41,030 | SB1-1IN 80,860 | SB1-17N 18,600
SB1-16N 23,828 | SB1-4N -40,464 | SB1-16N 83,901 | SB1-1IN 18,781
SB1-4N 33,213 | SB1-5N -40,221 | SB1-4N 90,843 | SB1-16N 18,784
SBI1-18N 35,066 | SB1-2N -39,960 | SB1-18N 93,276 | SB1-15N 18,910
SBI-IN 49,080 | SB1-IN -39,319 | SB1-8N 101,006 | SB1-3N 19,010
SB1-8N 49,455 | SB1-9N -38,924 | SB1-1N 104,118 | SB1-10N 19,086
SB1-9N 60,560 | SB1-7N -38,722 | SB1-9N 115,036 | SB1-13N 19,152
SB1-14N 67,970 | SB1-8N -36,700 | SB1-14N 128,721 | SB1-12N 20,220
iKi ucu farkh Schiff bazlar
SB2-3N -95,071 | SB2-8N -42,327 | SB2-3N -36,316 | SB2-7N 16,816
SB2-5N -42,994 | SB2-2N -42,203 | SB2-7N 13,978 | SB2-5N 16,968
SB2-7N -42,036 | SB2-4N -40,999 | SB2-5N 14,277 | SB2-6N 16,978
SB2-2N -22,003 | SB2-1N -40,844 | SB2-6N 38,806 | SB2-4N 17,126
SB2-6N -18,597 | SB2-3N -40,589 | SB2-2N 39,067 | SB2-1N 17,276
SB2-8N -12,274 | SB2-6N -40,425 | SB2-8N 48,092 | SB2-8N 18,039
SB2-4N -6,278 | SB2-5N -40,303 | SB2-4N 51,847 | SB2-3N 18,167
SB2-IN -5,248 | SB2-7N -39,198 | SB2-1N 52,872 | SB2-2N 18,867
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Tek u¢lu Schiff bazlar:
TSB-3N -85,714 | TSB-2N -36,056 | TSB-3N -37,895 | TSB-7N 12,709
TSB-5N -33,361 | TSB-8N -34,478 | TSB-7N 12,582 | TSB-5N 12,728
TSB-7N -33,103 | TSB-6N -34,084 | TSB-5N 12,872 | TSB-1N 12,971
TSB-2N -13,699 | TSB-4N -33,901 | TSB-2N 36,989 | TSB-4N 12,999
TSB-8N -1,785 | TSB-3N -33,860 | TSB-8N 46,486 | TSB-6N 13,007
TSB-6N 2,918 | TSB-IN -33,836 | TSB-4N 49,839 | TSB-8N 13,794
TSB-4N 2,939 | TSB-5N -33,505 | TSB-6N 50,009 | TSB-3N 13,959
TSB-IN 4,161 | TSB-7N -32,976 | TSB-IN 50,967 | TSB-2N 14,632

PM6-DMF
iki ucu aym Schiff bazlari
o AG . . G

Bilesik (kcal/nflol) Bilesik (kceﬁ/(t}nol) Bilesik (kcﬁl?nflol) Bilesik (calA/Itjlol)
SB1-17N -155,918 | SB1-12N -46,413 | SB1-17N -97,201 | SB1-7N 15,056
SB1-10N -141,357 | SB1-15N -44,038 | SB1-10N -80,537 | SB1-8N 15,193
SBI1-15N -75,459 | SB1-13N -43,496 | SB1-15N -11,991 | SB1-9N 15,949
SB1-5N -57,561 | SB1-3N -43,396 | SB1-5N 0,366 | SB1-1N 16,053
SB1-6N -56,030 | SB1-14N -42,845 | SB1-6N 1,290 | SB1-5N 17,118
SB1-13N -55,402 | SB1-11N -42,796 | SB1-2N 2,618 | SB1-6N 17,177
SB1-2N -54,121 | SB1-18N -42,248 | SB1-13N 7,892 | SB1-18N 17,556
SB1-3N -52,930 | SB1-16N -41,417 | SB1-3N 10,018 | SB1-4N 17,570
SB1-7N -23,085 | SB1-10N -41,259 | SB1-7N 30,084 | SB1-2N 17,644
SB1-11N -1,859 | SB1-4N -40,884 | SB1-11N 59,976 | SB1-17N 18,877
SBI1-12N -0,971 | SB1-5N -40,810 | SB1-16N 60,845 | SB1-11N 19,039
SB1-16N 0,373 | SB1-6N -40,143 | SB1-12N 66,287 | SB1-16N 19,055
SB1-4N 17,864 | SB1-17N -39,840 | SB1-4N 76,318 | SB1-14N 19,102
SB1-18N 18,258 | SB1-2N -39,095 | SB1-18N 78,062 | SB1-15N 19,429
SB1-8N 40,756 | SB1-7N -38,112 | SB1-8N 93,416 | SB1-3N 19,552
SB1-1N 43,102 | SB1-IN -37,763 | SB1-1N 96,919 | SB1-10N 19,562
SB1-14N 57,971 | SB1-8N -37,467 | SB1-9N 111,946 | SB1-13N 19,798
SB1-9N 58,549 | SB1-9N -37,448 | SB1-14N 119,918 | SB1-12N 20,845

iki ucu farkh Schiff bazlar
SB2-3N -107,607 | SB2-2N -42,717 | SB2-3N -49,396 | SB2-6N 17,039
SB2-5N -55,821 | SB2-5N -40,726 | SB2-7N 1,833 | SB2-5N 17,317
SB2-7N -55,735 | SB2-8N -40,716 | SB2-5N 2,222 | SB2-7N 17,405
SB2-8N -27,198 | SB2-1N -40,300 | SB2-6N 29,259 | SB2-4N 17,560
SB2-2N -26,906 | SB2-7N -40,164 | SB2-8N 32,020 | SB2-1IN 17,613
SB2-6N -25,485 | SB2-4N -40,120 | SB2-2N 35,087 | SB2-8N 18,503
SB2-4N -17,850 | SB2-3N -39,701 | SB2-4N 39,830 | SB2-3N 18,510
SB2-1IN -17,028 | SB2-6N -37,705 | SB2-1N 40,885 | SB2-2N 19,276

Tek u¢lu Schiff bazlari

TSB-3N -98,868 | TSB-2N -35,571 | TSB-3N -50,614 | TSB-7N 13,185
TSB-7N -46,544 | TSB-8N -34,859 | TSB-7N -0,145 | TSB-5N 13,216
TSB-5N -46,281 | TSB-1N -34,274 | TSB-5N 0,258 | TSB-4N 13,388
TSB-8N -19,091 | TSB-3N -33,843 | TSB-8N 29,947 | TSB-6N 13,420
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TSB-2N -17,764 | TSB-6N -33,730 | TSB-2N 32,808 | TSB-1N 13,453
TSB-4N 9,114 | TSB-4N -33,651 | TSB-4N 37,924 | TSB-8N 14,179
TSB-6N 9,109 | TSB-5N -33,324 | TSB-6N 38,042 | TSB-3N 14,411
TSB-IN -8,967 | TSB-7N 33,215 | TSB-IN 38,760 | TSB-2N 15,001
PM6-H20
iki ucu aym Schiff bazlari
o AGF . o o
Bilesik | ycamory | Blesik (kczﬁ/(r}nol) Bilesik (kcﬁ?nflol) Bilesik (calA/Ir;Ilol)
SB1-17N | -156,570 | SB1-12N -46,235 | SB1-17N 97,784 | SB1-7N 15,055
SB1-10N | -141,853 | SBI-13N -43,493 | SB1-10N -81,136 | SB1-8N 15,191
SB1-15N -75,163 | SB1-3N 43,348 | SB1-15N -12,462 | SB1-9N 15,949
SB1-5N -58,078 | SB1-15N 43,277 | SB1-5N 0,009 | SB1-IN 16,059
SB1-6N -56,385 | SB1-14N -42,765 | SB1-6N 0,939 | SB1-5N 17,122
SB1-13N -55,886 | SB1-11N 42,711 | SB1-2N 2,112 | SB1-6N 17,181
SB1-2N -54,528 | SB1-18N 42,603 | SB1-13N 7,410 | SB1-18N 17,557
SB1-3N -53,375| SB1-16N 41,429 | SB1-3N 9,514 | SB1-4N 17,570
SB1-7N 23,241 [ SB1-10N 41,163 | SB1-7N 29,713 | SB1-2N 17,639
SBI1-11N 2,135 | SB1-5N -40,966 | SB1-11N 59,615 | SB1-17N 18,881
SB1-12N -1,442 | SB1-4N -40,819 | SB1-16N 60,481 | SB1-11N 19,039
SB1-16N -0,008 | SB1-6N -40,144 | SB1-12N 65,642 | SB1-16N 19,060
SB1-18N 17,529 | SB1-17N -39,905 | SB1-4N 75,955 | SB1-14N 19,102
SB1-4N 17,565 | SB1-2N -39,001 | SB1-18N 77,689 | SB1-15N 19,424
SB1-8N 40,407 | SB1-1N -38,270 | SB1-8N 93,007 | SB1-3N 19,541
SBI1-IN 42,242 | SB1-7N -37,899 | SB1-1N 96,571 | SB1-10N 19,554
SB1-14N 57,640 | SB1-9N -37,399 | SB1-9N 111,434 | SB1-13N 19,804
SB1-9N 58,086 | SB1-8N -37,409 | SB1-14N 119,507 | SB1-12N 20,849
iki ucu farkh Schiff bazlar
SB2-3N -108,075 | SB2-2N -42,638 | SB2-3N 49,991 | SB2-6N 17,310
SB2-7N -56,126 | SB2-8N -40,712 | SB2-7N 1,420 | SB2-5N 17,312
SB2-5N -55,827 | SB2-5N -40,325 | SB2-5N 1,810 | SB2-7N 17,398
SB2-6N -28,713 | SB2-1N -40,286 | SB2-6N 28,801 | SB2-4N 17,563
SB2-8N 27,611 | SB2-6N -40,204 | SB2-8N 31,599 | SB2-1N 17,606
SB2-2N 27,376 | SB2-7N -40,148 | SB2-2N 34,543 | SB2-8N 18,498
SB2-4N -18,280 | SB2-4N -40,132 | SB2-4N 39,415 | SB2-3N 18,515
SB2-1N -17,433 | SB2-3N -39,569 | SB2-1N 40,458 | SB2-2N 19,281
Tek uclu Schiff bazlar:
TSB-3N -99,411 | TSB-2N -35,538 | TSB-3N -51,158 | TSB-6N 13,007
TSB-7N -46,829 | TSB-8N -34,859 | TSB-7N -0,489 | TSB-7N 13,186
TSB-5N -46,668 | TSB-1N -34,504 | TSB-5N -0,082 | TSB-5N 13,224
TSB-8N -19,091 | TSB-6N -34,084 | TSB-8N 29,947 | TSB-4N 13,394
TSB-2N -18,226 | TSB-3N -33,829 | TSB-2N 32,318 | TSB-IN 13,459
TSB-IN -9,566 | TSB-4N -33,588 | TSB-4N 37,583 | TSB-8N 14,179
TSB-4N 9,399 | TSB-5N -33,361 | TSB-IN 38,397 | TSB-3N 14,425
TSB-6N 2,918 | TSB-7N -33,154 | TSB-6N 50,009 | TSB-2N 15,006

AG=AH-T. AS, AG=AH~T. AS
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Olusan iirtinlerin kararliliklart icin AM1, PM3 ve PM6 yontemleriyle su ve
DMF fazinda hesaplanan AGr ve AG degerleri kiyaslandiginda; AGy degerleri
i¢in, tiim yontem ve fazlarda SB1-17N ve SB1-10N molekiillerinin olusan iirtinler
igerisinde en diisiik enerjiye sahip olmalar1 onlarin en kararli yapiya sahip
oldugunu gostermistir.

AG degerleri icin PM3 yonteminde su fazinda SB1-3N ve daha sonra SB1-
12N molekiiliinlin, diger tiim yontem ve fazlarda SB1-12N molekiiliiniin olusan
tirtinler icerisinde en diisiik enerjiye sahip olmasi onun en kararli yapiya sahip
oldugunu gostermistir. Olusan tiriinlerin AGr ve AG degerleri incelendiginde, AGy
hesaplamalarinda AG degerlerine goére cok daha diisiik enerjili molekiillerin
olmasi AGy degerlerini daha kararli oldugunu gosterirken tablonun tamamina
bakildiginda AG degerlerinin tamaminin (—) enerjili daha diisiik degerlerden
olusmasi sebebiyle AG daha kararli olup bu sentezler i¢in iirlin olusumu AG
(termodinamik) yoniinde gerceklesmektedir.

Olusan {iriinlerin kararliliklari icin AM1, PM3 ve PM6 yontemleriyle su ve
DMF fazinda hesaplanan AHy ve AH degerleri kiyaslandiginda; AH¢ degerleri
i¢in, tiim yontem ve fazlarda SB1-17N ve SB1-10N molekiillerinin olusan iiriinler
icerisinde en diisiik enerjiye sahip olmalar1 onlarin en kararli yapiya sahip
oldugunu gostermistir. AH degerleri icin PM6 yonteminde su fazinda tek uglu
schiff bazlarindan TSB-6N, iki ucu ayni olan schiff bazlarindan SB1-7N
molekiiliiniin, diger tiim yontem ve fazlarda SB1-7N ve tek uclu yapilardan TSB-
7N molekiilin daha diisiik enerjili olup daha kararli yapilar olusturdugunu
sOyleyebiliriz. AHr ve AH degerleri incelendiginde AH degerlerinin daha diisiik
enerjili olmasindan dolayr daha kararli oldugu ve iirlin olusumunun AH
(termodinamik) yonde gerceklestigini sOyleyebiliriz.

AMI1, PM3 ve PM6 yontemlerindeki degerler kiyaslandiginda PM6
yontemindeki enerjilerin daha diisiik olmas1 PM6 yontemiyle daha kararli yapilar
olustugunu gostermektedir.

Cizelge 7.77.’de gerceklesen reaksiyonlarin kararliliklar1 verilmistir.

Reaktifler Urlinler

SAGs =AGt isriin = AGr reakifier (7.23.)
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SBI1-1N i¢cin AM1 yontemi ile sulu ¢ozeltide (e=78,4, T=298K) yapilan
hesaplamalar sonucunda elde edilen degerler yardimiyla hesaplanan 8AG¢ ve 0AG

hesaplar1 asagida Sekil 7.1°de 6rneklenmistir.

0.
: : S~ \©\ + 2
HoN NH,

2

Sekil 7.1.SB1-1N molekiiliiniin olusum reaksiyonu

SAGt =AGt iiriin - AGr reaktifier (7.23)

OAG=AG sg1-1N — (AGa + 2*(AG Ba-1)

0AG=61,600 — (-24,666kcal/mol + 2*(-38,491))

0AG=163,248 kcal/mol

Esitlik 7.23 kullanilarak elde edilen bu degerler Cizelge 7.77°de verilmistir.

OAG =AGiriin = AGreaktifier (7.24)

OAG= AG sg1-1N — (AGa + 2*(AG Ba-1)

O0AG=((-38,210) kcal/mol) —[( -25,792) kcal/mol + 2*(-19,479) kcal/mol ]

0AG=26,541 kcal/mol

Esitlik 7.24 kullanilarak elde edilen bu degerler Cizelge 7.77’de verilmistir.
SB2-1N i¢in AMI1 yontemi ile sulu c¢ozeltide (e=78,4, T=298K) yapilan

hesaplamalar sonucunda elde edilen degerler yardimiyla hesaplanan SAGy ve SAG

hesaplar1 asagida Sekil 7.2°de 6rneklenmistir.

/©/0\©\
0.
o + — = | I
- CH CH
cl H HO ci
o
BA-2

SB-2-IN

TSB-IN

Sekil 7.2. SB2-1N molekiiliiniin olusum reaksiyonu
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OAGt =AGt iiriin - AGr reaktifier

SAG;=AG sg2-1N — (AGTsB-1N + AG Ba-2)

OAG¢=6,746 kcal/mol — (10,789 kcal/mol + (-85,723) kcal/mol)

0AG;=81,679 kcal/mol

Esitlik 7.23 kullanilarak elde edilen bu degerler Cizelge 7.77’de verilmistir.

SAG=AGiriin - AGreaktifler

OAG =AG sp2-1N — (AGtsp-1n + AG Ba-2)

0AG=(-41,024 kcal/mol)- [ (-33,031 kcal/mol) + (-20,918 kcal/mol)]

0AG=12,925 kcal/mol

Esitlik 7.24 kullanilarak elde edilen bu degerler Cizelge 7.77°de verilmistir.
TSB-1IN icin AM1 yontemi ile sulu ¢ozeltide (e=78,4, T=298K) yapilan

hesaplamalar sonucunda elde edilen degerler yardimiyla hesaplanan 8AGy ve 0AG

hesaplar1 asagida Sekil 7.3°de 6rneklenmistir

o o
(o} DMF
+ —_—
H @~
H,N N
H,N NH,
Cl

CH

A BA-18 TSB-IN cl

Sekil 7.3. TSB-1N molekiiliiniin olusum reaksiyonu

SAGt =AGt iiriin = AGt reaktifier

OAGs=AG 1sp-1N — (AGa + AG ga-18)

0AG=10,789 kcal/mol — (-24,666 kcal/mol + (-45,305) kcal/mol)
0AG=80,759 kcal/mol

Esitlik 7.23 kullanilarak elde edilen bu degerler Cizelge 7.77°de verilmistir.
SAG =AGiriin - AGreaktifier

OAG =AG 1sB-1N — (AGa* AG Ba-18)

OAG= (-33,031 kcal/mol) —[(-25,792 kcal/mol) + (-20,748 kcal/mol)]
0AG= 13,510 kcal/mol

Esitlik 7.24 kullanilarak elde edilen bu degerler Cizelge 7.77°de verilmistir.
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Esitlik 7.23. ve 7.24 kullanilarak elde edilen 0AG; ve O0AG degerleri

reaksiyon kararliliklarin1 gostermek tizere Cizelge 7.77°de verilmistir.

Cizelge 7.77. Gergeklesen reaksiyonlarin kararliliklari
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AM1-DMF
iki ucu ayni schiff bazlari

Bilesik SAG; Bilesik SAG
SB1-16N 156,009 | SB1-6N 25,765
SB1-14N 160,337 | SBI-11IN 26,243
SBI1-11N 160,687 | SB1-1N 26,406
SB1-6N 161,637 [ SB1-10N 26,504
SB1-18N 161,809 | SB1-18N 26,823
SB1-9N 162,445 | SB1-13N 26,963
SB1-IN 162,923 | SB1-12N 27,009
SB1-4N 163,108 | SB1-5N 27,115
SB1-3N 163,133 | SB1-4N 27,132
SBI1-15N 163,209 | SB1-9N 27,182
SB1-12N 163,212 | SB1-14N 27,549
SBI1-5N 163,301 | SB1-3N 27,830
SB1-10N 163,362 | SB1-2N 27,907
SB1-13N 163,944 | SB1-8N 28,220
SB1-2N 164,083 | SB1-15N 28,243
SB1-7N 165,091 [ SB1-16N 28,735
SB1-8N 165,868 | SB1-7N 28,742
SB1-17N 169,923 [ SB1-17N 29,072

iki ucu farkh schiff bazlar1
SB2-6N 70,559 | SB2-IN 12,875
SB2-3N 81,026 [ SB2-5N 12,904
SB2-5N 81,279 | SB2-8N 13,341
SB2-IN 81,474 | SB2-4N 13,360
SB2-4N 81,585 | SB2-3N 13,478
SB2-8N 81,717 | SB2-7N 13,570
SB2-7N 82,006 | SB2-2N 13,648
SB2-2N 82,460 | SB2-6N 15,701
Tek ug¢lu schiff bazlari

TSB-8N 75,791 | TSB-6N 12,231
TSB-6N 79,998 | TSB-8N 12,514
TSB-5N 80,549 | TSB-5N 12,836
TSB-1N 80,630 | TSB-1N 13,490
TSB-4N 81,775 | TSB-2N 13,711
TSB-7N 81,835 | TSB-7N 13,876
TSB-2N 82,121 [ TSB-4N 13,914
TSB-3N 85,009 | TSB-3N 14,982
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Cizelge 7.77. (Devam) Gergeklesen reaksiyonlarin kararliliklar

AM1-H,0

iki ucu ayni schiff bazlari
Bilesik OAG¢ Bilesik OAG
SB1-16N 156,286 | SB1-11N 26,068
SB1-14N 160,512 | SB1-6N 26,118
SB1-11IN 160,734 | SB1-10N 26,185
SB1-18N 161,870 | SB1-1IN 26,541
SB1-6N 162,250 | SB1-18N 26,660
SB1-9N 162,475 SB1-12N 26,821
SBI-IN 163,248 | SB1-9N 26,953
SB1-12N 163,288 | SB1-5N 27,132
SBI1-15N 163,317 | SB1-13N 27,163
SB1-10N 163,374 | SB1-4N 27,226
SB1-4N 163,467 | SB1-14N 27,471
SBI1-3N 163,503 | SB1-3N 27,897
SB1-5N 163,584 | SB1-15N 28,054
SB1-13N 164,423 | SB1-2N 28,076
SB1-2N 164,544 | SB1-8N 28,293
SB1-7N 165,308 | SB1-17N 28,679
SBI1-8N 166,257 | SB1-7N 28,691
SB1-17N 169,696 | SB1-16N 28,739

iki ucu farkh schiff bazlar
SB2-6N 70,048 | SB2-1N 12,925
SB2-3N 81,225 SB2-5N 13,011
SB2-5N 81,543 | SB2-7N 13,311
SB2-1N 81,679 | SB2-4N 13,389
SB2-4N 81,765 | SB2-3N 13,520
SB2-7N 81,903 | SB2-8N 13,664
SB2-8N 82,193 | SB2-2N 13,694
SB2-2N 82,652 | SB2-6N 15,134

Tek uc¢lu schiff bazlari
TSB-8N 76,047 | TSB-8N 12,633
TSB-6N 80,602 | TSB-6N 12,703
TSB-5N 80,665 | TSB-5N 12,826
TSB-1IN 80,759 | TSB-1N 13,510
TSB-4N 81,864 | TSB-2N 13,727
TSB-7N 81,965 | TSB-4N 13,871
TSB-2N 82,287 | TSB-7N 13,874
TSB-3N 84,964 | TSB-3N 14,863
PM3-DMF

iki ucu ayni schiff bazlari
Bilesik SAGy Bilesik SAG
SB1-14N 151,074 | SB1-1N 25,693
SB1-16N 152,989 | SB1-7N 25,841
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Cizelge 7.77. (Devam) Gergeklesen reaksiyonlarin kararliliklar

SB1-9N 153,031 | SB1-6N 25,998
SBI-11N 153,363 | SB1-9N 26,007
SB1-6N 153,696 | SB1-13N 26,060
SB1-IN 153,724 | SB1-3N 26,220
SB1-18N 153,863 | SB1-5N 26,552
SBI1-7N 154,424 | SB1-11N 26,707
SB1-5N 154,594 | SB1-14N 26,897
SB1-13N 154,606 | SB1-2N 26,936
SB1-10N 155,382 | SB1-18N 26,991
SB1-4N 155,403 | SB1-17N 27,022
SB1-2N 155,572 | SB1-10N 27,033
SB1-3N 156,417 | SB1-8N 27,451
SB1-15N 156,959 | SB1-4N 27,506
SBI1-12N 158,166 | SB1-15N 27,711
SBI1-8N 159,157 | SB1-16N 28,210
SBI1-17N 159,671 | SB1-12N 28,389
iki ucu farkh schiff bazlar
SB2-6N 66,122 | SB2-1N 12,907
SB2-8N 77,781 | SB2-8N 12,921
SB2-1N 77,811 | SB2-4N 13,336
SB2-5N 78,347 | SB2-3N 13,826
SB2-3N 78,503 | SB2-5N 13,877
SB2-4N 78,521 | SB2-6N 13,949
SB2-7N 78,864 | SB2-7N 14,263
SB2-2N 79,547 | SB2-2N 14,411
Tek uclu schiff bazlari
TSB-8N 75,745 | TSB-5N 12,611
TSB-5N 76,274 | TSB-6N 12,984
TSB-6N 76,728 | TSB-3N 13,070
TSB-IN 76,757 | TSB-4N 13,115
TSB-4N 76,916 | TSB-7N 13,420
TSB-7N 77,308 | TSB-2N 13,433
TSB-2N 77,830 | TSB-IN 13,515
TSB-3N 79,281 | TSB-8N 13,555
PM3-H,0
iki ucu ayni schiff bazlari

Bilesik SAGy Bilesik SAG
SB1-14N 151,396 | SB1-6N 25,291
SB1-6N 153,178 | SB1-7N 25,627
SB1-9N 153,261 | SB1-1N 25,856
SBI-11N 153,306 | SB1-9N 26,039
SB1-16N 153,689 | SB1-3N 26,207
SB1-18N 153,953 | SB1-13N 26,407
SB1-IN 154,089 | SB1-5N 26,471
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Cizelge 7.77. (Devam) Gergeklesen reaksiyonlarin kararliliklar

SB1-7N 154,402 | SBI-11IN 26,477
SBI1-5N 154,720 | SB1-18N 26,908
SB1-13N 155,156 | SB1-17N 27,006
SB1-4N 155,611 | SB1-14N 27,022
SB1-2N 156,029 | SB1-2N 27,183
SB1-10N 156,122 | SB1-15N 27,361
SB1-3N 156,644 | SB1-8N 27,437
SB1-15N 156,846 | SB1-4N 27,513
SB1-12N 158,659 | SB1-10N 27,576
SB1-8N 159,367 | SB1-12N 28,618
SB1-17N 159,786 | SB1-16N 28,697
iki ucu farkh schiff bazlar
SB2-6N 66,449 | SB2-8N 12,689
SB2-8N 77,476 | SB2-4N 13,441
SB2-5N 78,331 | SB2-1N 13,530
SB2-1N 78,556 | SB2-5N 13,740
SB2-3N 78,607 | SB2-3N 13,811
SB2-4N 78,747 | SB2-6N 14,198
SB2-7N 79,031 | SB2-7N 14,316
SB2-2N 79,661 | SB2-2N 14,392
Tek uclu schiff bazlari
TSB-8N 76,031 | TSB-6N 12,866
TSB-1N 76,491 | TSB-5N 12,893
TSB-5N 76,659 | TSB-4N 13,120
TSB-6N 76,706 | TSB-1N 13,166
TSB-4N 77,024 | TSB-3N 13,215
TSB-7N 77,392 | TSB-7N 13,403
TSB-2N 77,911 | TSB-2N 13,413
TSB-3N 79,472 | TSB-8N 13,548
PM6-DMF
iki ucu ayni schiff bazlari
Bilesik OAG¢ Bilesik OAG
SB1-9N 129,087 | SB1-18N 23,996
SB1-18N 129,428 | SB1-7N 24,397
SB1-6N 129,592 | SB1-5N 24,459
SB1-16N 129,966 | SB1-6N 24,926
SBI1-11N 131,123 | SB1-15N 25,123
SB1-14N 131,405 | SB1-13N 25,342
SB1-5N 131,493 | SB1-4N 25,521
SBI1-7N 131,684 | SB1-8N 25,661
SB1-4N 131,702 | SBI-1N 25,770
SB1-12N 132,313 | SB1-12N 26,028
SBI1-1N 132,412 | SB1-9N 26,077
SBI1-15N 133,065 | SB1-11N 26,079
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Cizelge 7.77. (Devam) Gergeklesen reaksiyonlarin kararliliklar

SB1-13N 134,281 | SB1-14N 26,206
SB1-3N 134,822 | SB1-17N 26,566
SB1-10N 135,414 | SB1-3N 26,764
SB1-8N 135,986 | SB1-16N 26,972
SB1-2N 136,304 | SB1-10N 27,312
SB1-17N 147,162 | SB1-2N 27,523
iki ucu farkh schiff bazlari
SB2-6N 68,351 [ SB2-5N 13,658
SB2-5N 75,188 | SB2-2N 13,913
SB2-7N 75,536 | SB2-7N 14,110
SB2-2N 75,586 | SB2-4N 14,590
SB2-3N 75,988 | SB2-1N 15,033
SB2-4N 75,991 | SB2-3N 15,202
SB2-8N 76,620 | SB2-8N 15,202
SB2-1N 76,667 | SB2-6N 17,085
Tek uc¢lu schiff bazlari
TSB-8N 56,190 | TSB-IN 11,097
TSB-5N 57,015 | TSB-5N 11,460
TSB-IN 57,103 | TSB-8N 11,586
TSB-6N 57,423 | TSB-3N 11,609
TSB-4N 58,290 | TSB-6N 11,628
TSB-7N 58,468 | TSB-7N 11,669
TSB-2N 59,363 | TSB-4N 11,802
TSB-3N 63,157 | TSB-2N 12,899
PM6-H,0
iki ucu ayni schiff bazlari
Bilesik SAGy Bilesik SAG
SB1-18N 143,498 | SB1-18N 24,817
SB1-9N 143,592 | SB1-5N 25,473
SB1-6N 144,060 | SB1-7N 25,717
SB1-16N 144,454 | SB1-6N 26,098
SB1-11N 145,617 | SB1-1N 26,417
SB1-5N 145,823 | SB1-13N 26,505
SB1-14N 145,882 | SB1-4N 26,755
SB1-4N 146,252 | SB1-15N 27,036
SB1-7N 146,313 | SB1-8N 27,124
SB1-IN 146,378 | SB1-9N 27,290
SB1-12N 147,020 | SBI-11N 27,337
SB1-15N 148,383 | SB1-14N 27,397
SB1-13N 148,765 | SB1-12N 27,436
SB1-3N 149,401 | SB1-17N 27,712
SB1-10N 149,898 | SB1-3N 27,944
SB1-8N 150,813 | SB1-16N 28,143
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Cizelge 7.77. (Devam) Gergeklesen reaksiyonlarin kararliliklar

SB1-2N 151,510 | SB1-10N 28,505
SB1-17N 161,640 | SB1-2N 29,365
iki ucu farkh schiff bazlar
SB2-6N 53,658 | SB2-2N 14,236
SB2-7N 75,992 | SB2-7N 14,343
SB2-5N 76,130 | SB2-5N 14,373
SB2-2N 76,140 | SB2-4N 14,792
SB2-4N 76,408 | SB2-6N 15,217
SB2-3N 76,626 | SB2-8N 15,483
SB2-8N 76,770 | SB2-1N 15,555
SB2-1N 77,423 | SB2-3N 15,596
Tek uclu schiff bazlari
TSB-8N 70,869 | TSB-1N 12,052
TSB-1N 71,147 | TSB-6N 12,452
TSB-5N 71,285 | TSB-5N 12,606
TSB-4N 72,674 | TSB-8N 12,774
TSB-7N 72,852 | TSB-3N 12,826
TSB-2N 73,734 | TSB-7N 12,912
TSB-3N 77,423 | TSB-4N 13,046
TSB-6N 84,107 | TSB-2N 14,144

Gergeklesen reaksiyonlarin kararlhiliklart i¢in  AM1, PM3 ve PM6
yontemleriyle su ve DMF fazinda hesaplanan 0AGy ve OAG degerleri
kiyaslandiginda; SAGy degerleri i¢cin PM6 yontemiyle DMF fazinda TSB-8N
molekiiliintin, diger tiim yontem ve fazlarda SB2-6N molekiiliiniin en diigiik
enerjiye sahip olmasi bu {iriin olusumu sirasinda gergeklesen reaksiyonun daha
kararl1 oldugunu gostermektedir.

OAG degerleri incelendiginde, AM1 yonteminde DMF fazinda TSB-6N
molekiiliiniin, su fazinda TSB-8N molekiiliiniin, PM3 yonteminde DMF fazinda
TSB-5N molekiiliiniin, su fazinda SB2-8N molekiiliiniin, PM6 yonteminde DMF
ve su fazinda TSB-IN molekiiliiniin daha diisiik enerjilere sahip olmasi ve
gergeklesen reaksiyonlariin daha kararli oldugunu gostermektedir. SAGy ve SAG
degerleri incelendiginde SAG degerlerinin dAG¢ degerlerine gore oldukga diisiik
enerjili olmasi bu schiff bazlar1 sentezindeki reaksiyonlarin 8AG (termodinamik)

yoniinde daha kararli bir sekilde gergeklesecegini gostermektedir.
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Esitlik 7.3-7.18 kullanilarak elde edilen termodinamik ve kinetik pKa

degerleri siralamast AM1 yontemi i¢in Cizelge 7.78’de, PM3 yontemi icin

Cizelge 7.79°da, PM6 yontemi i¢in Cizelge 7.80°de verilmistir.

Cizelge 7.78. AM1 yontemiyle DMF ve su fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pKa ve Kinetik pKa degerleri siralamasi

AM1-H,0 AM1-DMF
Bilesik | pK, g ® | Bilesik | pK," | Bilesik | pKag® | Bilesik | pK,*
Birinci protonlanma
TSB-7b -14,573 | SB2-2a -2,473 | TSB-7b -15,081 | SB1-16a -0,955
TSB-3b -14,096 | SB1-10a -2,092 | TSB-3b -14,499 | SB1-8b -0,803
TSB-4b -13,898 | SBI-11b -1,788 | TSB-4b -14,248 | SB1-7b -0,731
TSB-1b -13,661 | SB1-12a -1,649 | TSB-1b -14,051 | TSB-7b -0,548
TSB-6b -13,027 | TSB-6a -1,383 | TSB-5b -13,467 | SB2-3a -0,502
TSB-8b -12,945 | SB2-8b -1,361 | TSB-2b -13,286 | TSB-2a -0,349
TSB-5b -12,837 | SB2-5a -1,348 | TSB-8b -13,218 | SB1-16b -0,348
TSB-2b -12,836 | SB1-11a -1,282 | TSB-6b -13,076 | SB1-15a -0,303
SB1-8b -11,737 | SB1-8a -1,268 | SB1-8b -12,395 | TSB-4a -0,162
SB1-7b -10,341 | SB2-5b -1,262 | SB1-7b -10,924 | SB1-2a -0,139
SB1-7a -9,669 | SB2-1b -1,249 |SB1-15a | -10,461|SB1-7a -0,130
SB1-8a -9,454 | SB2-1a -1,223 | SB1-7a -10,338 | TSB-3b -0,128
SB1-14b -9,234 | SB1-6b -1,180 | SB1-8a -10,269 | SB2-3b -0,119
SB1-14a -9,204 | SB1-6a -1,164 | SB1-14a -9,949 | SB1-17a 0,057
SB1-2a -9,028 | SB1-12b -1,153 | SB1-14b -9,822 | SB1-15b 0,066
SB1-15a 9,016 | SB1-13b -1,145 | TSB-3a -9,640 | SB1-18a 0,103
TSB-3a -8,924 | SB2-7b -1,072 | SB2-3a -9,525 | TSB-3a 0,117
SB1-13a -8,764 | SB2-2b -1,030 | SB1-2a -9,512 | TSB-1b 0,163
SB2-3b -8,672 | TSB-5b -1,009 | SB1-13a -9,361 | TSB-4b 0,224
TSB-4a -8,410 | SB1-14b -1,005 | SB2-3b -9,275 | SB2-6a 0,254
SB1-1b -8,362 | SB2-4b -0,986 | SB1-10a -9,072 | SB1-17b 0,311
SB1-17a -8,340 | SB1-3a -0,976 | SB1-1b -9,051 | SB1-5b 0,385
SB1-3a -8,334 | TSB-6b -0,948 | TSB-4a 9,018 | SB1-4a 0,405
SB1-2b -8,290 | TSB-8b -0,947 | SB1-2b -8,983 | SB1-9a 0,486
SB1-10a -8,196 | SB1-14a -0,929 | SB1-3a -8,912 | SB1-13a 0,510
SB2-3a -8,147 | SB1-9b -0,915 | SB1-17a -8,893 | SB1-10b 0,528
SB1-13b -8,090 | SB1-18b -0,907 | SB1-13b -8,613 | SB1-1b 0,542
SB1-5b -7,902 | SB1-3b -0,896 | SB1-10b -8,592 | SB2-7a 0,562
SB1-17b -7,853 | TSB-2b -0,856 | SB1-17b -8,584 | SB1-4b 0,613
TSB-7a -7,778 | TSB-5a -0,819 | SB1-5b -8,508 | TSB-7a 0,626
SB1-10b -7,701 | SB2-6b -0,809 | TSB-7a -8,439 [ SB1-2b 0,701
SB1-4a -7,677 | TSB-8a -0,803 | SB2-7b -8,209 | SB2-6b 0,703
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Cizelge 7.78. (Devam) AM1 yontemiyle DMF ve su fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pKa ve Kinetik pKa degerleri siralamasi

SB1-1a -7,551 | SB2-4a -0,793 | SB2-7a -8,166 | SB2-4a 0,709
SB1-4b -7,550 | SB1-10b -0,778 | SB1-1a -8,163 | TSB-1a 0,713
SB2-7b -7,372 | SB2-7a -0,744 | SB1-15b -8,162 | SB1-18b 0,753
SB2-7a -7,368 | SB1-5a -0,701 | SB1-4a -8,161 | SB1-9b 0,761
SB2-8a -7,333 | TSB-1a -0,695 | SB1-4b -8,147 | SB1-5a 0,764
SB1-5a -7,321 | SB1-9a -0,619 | SB2-4a -7,911 | TSB-5b 0,788
SB1-15b -7,211 | TSB-7a -0,606 | SB1-5a -7,894 | TSB-5a 0,825
SB2-4a -7,199 | SB2-8a -0,579 | SB2-4b -7,714 | SB1-14a 0,870
SB2-4b -7,072 | SB1-18a -0,567 | TSB-5a -7,624 | SB2-7b 0,879
TSB-5a -6,956 | SB1-4b -0,553 | TSB-2a -7,470 | TSB-2b 0,886
SB2-1a -6,685 | SB1-13a -0,410| SB1-18a -7,452 | TSB-8a 0,919
TSB-2a -6,635 | SB1-15a -0,383 | SB1-16a -7,327 | SB1-3b 0,923
SB2-5a -6,626 | SB1-5b -0,339 | SB1-9a -7,310 | SB2-4b 0,977
SB1-16a -6,604 | SB1-15b -0,334 | SB2-8a -7,230 | SB1-12b 1,025
SB1-9a -6,583 | SB1-17b -0,307 | TSB-1a -7,158 | TSB-8b 1,076
TSB-6a -6,562 | SB1-2a -0,281 | SB2-1a 7,114 | SB1-14b 1,128
SB2-5b -6,549 | SB2-6a -0,254 | SB2-5b -7,042 | SB1-8a 1,136
TSB-1a -6,478 | SB1-4a -0,252 | SB1-18b -6,970 | SB1-3a 1,152
SB1-6a -6,451 | SB2-3a -0,228 | SB1-9b -6,931 | SB2-2b 1,154
SB1-6b -6,403 | TSB-4b -0,196 | TSB-6a -6,896 | SB1-11a 1,261
SB1-18a -6,281 | TSB-1b -0,148 | SB2-5a -6,856 | SB2-1b 1,270
SB1-9b -6,181 | TSB-3a -0,078 | SB1-6a -6,792 | SB1-1a 1,280
SB1-18b -6,158 | SB1-17a 0,063 | SB1-6b -6,720 | TSB-6b 1,291
SB2-1b -6,023 | TSB-2a 0,089 | SB2-1b -6,647 | SB2-8a 1,336
SB1-16b -5,871 | TSB-3b 0,125 | SB1-16b -6,564 | SB1-13b 1,344
SB1-3b -5,794 | SB1-7a 0,133 | SB1-3b -6,469 | SB2-5b 1,388
SB2-2b -5,614 | TSB-4a 0,234 | SB2-2a -6,055 | SB2-1a 1,433
SB2-2a -5,344 | SB2-3b 0,244 | SB2-2b -6,038 | SB1-6a 1,470
TSB-8a -5,077 | SB1-16b 0,344 | TSB-8a -5,681 | SB1-6b 1,484
SB1-11a -4,884 | TSB-7b 0,424 | SB1-11a -5,566 | SB1-12a 1,581
SB1-11b -4,570 | SB1-1b 0,496 | SB1-11b -5,341 | SB1-11b 1,634
SB1-12b -4,438 | SB1-2b 0,688 | SB1-12b -5,125| SB2-8b 1,716
SB2-8b -4,325| SB1-7b 0,819 | SB2-8b -4,648 | TSB-6a 1,727
SB1-12a -3,259 | SB1-8b 0,858 | SB1-12a -3,973 | SB2-5a 1,764
SB2-6a 2,283 | SB1-16a 0,936 | SB2-6a 1,576 | SB1-10a 1,965
SB2-6b 3,034 | SB1-1a 1,153 | SB2-6b 2,225 | SB2-2a 2,483
ikinci protonlanma
TSB-3c -21,282 | SB2-5¢ -2,632 | TSB-3c¢ -21,798 | SB1-7¢ -0,210
SB1-8c -20,410 | SB2-2¢ -2,499 | SB1-8c¢ -21,306 | TSB-3¢ 0,340
TSB-7¢ -20,155 | SB1-13c -2,343 | TSB-7c -20,579 | SB2-6¢ 0,602
TSB-4c -19,641 | SB1-9¢ -2,273 | TSB-4c -20,106 | SB1-16¢ 0,743
TSB-6¢ -19,357 | SB1-4c -2,191 | TSB-6¢ -19,376 | SB1-8c 0,785
TSB-5¢ -18,852 | SB1-5¢ -2,097 | SB1-7¢ -19,287 | TSB-2¢ 0,973
SB1-7c¢ -18,399 | SB2-1c¢ -2,043 | TSB-5¢ -19,287 | TSB-7¢ 0,990
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Cizelge 7.78. (Devam) AM1 yontemiyle DMF ve su fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pKa ve Kinetik pKa degerleri siralamasi

TSB-2¢ -18,022 | SB2-8¢ -2,024 | SB1-14c -18,871 | SB1-15¢ 1,016
TSB-1c -17,921 | SB1-6¢ -1,813 | TSB-2¢ -18,511 | TSB-4¢ 1,112
SB1-14¢ -17,375 | SB2-4c -1,705 | TSB-1c -18,345 | SB1-2¢c 1,171
TSB-8¢ -16,510 | SB1-14c -1,669 | TSB-8¢ -16,890 | SB1-18¢ 1,231
SB1-10¢ -15,101 | TSB-5¢ -1,651 | SB1-10c -16,514 | SB1-14c 1,306
SB1-1c -14,718 | SB1-10c -1,638 | SB1-15c¢ -15,460 | SB2-3¢c 1,326
SB1-15¢ -14,504 | SB2-7¢ -1,619 | SB1-1c -15,459 | SB1-3¢ 1,356
SB1-13¢ -13,884 | TSB-8¢ -1,556 | SB1-2¢ -14,738 | SB1-10c 1,383
SB1-2¢ -13,848 | SB1-11c¢ -1,455 | SB1-13c -14,336 | SB1-17¢ 1,569
SB1-17¢ -12,971 | TSB-1c¢ -1,402 | SB1-17¢ -13,876 | SB2-7¢ 1,655
SB2-3c¢ -12,677 | SB1-17¢ -1,394 | SB2-7¢ -13,528 | SB1-12¢ 1,660
SB1-5¢ -12,651 | SB1-12¢ -1,393 | SB1-5¢ -13,362 | TSB-1c¢ 1,673
SB2-7c -12,620 | TSB-6¢ -1,161 | SB2-3¢ -13,354 | TSB-6¢ 1,817
SB2-4c -12,174 | SB1-18c¢ -1,057 | SB2-4c -12,923 | SBI1-1c 1,854
SB1-4c -11,803 | SB1-3c -1,047 | SB1-4c -12,481 | TSB-5¢ 1,885
SB1-6¢ -11,774 | SB1-2¢ -1,013 | SB1-6¢ -12,189 | TSB-8c 1,886
SB1-3c -11,251 | SB2-3¢ -0,965 | SB1-3c -11,879 | SB2-4c 1,909
SB2-5¢ -11,021 | TSB-4¢ -0,908 | SB2-5¢ -11,715 | SB1-11c¢ 1,993
SB1-18c -10,861 | SB1-15¢ -0,858 | SB1-18c -11,711 | SB1-6¢ 2,337
SB2-1c¢ -10,740 | TSB-2¢ -0,825 | SB2-1¢ -11,416 | SB2-1c 2,341
SB2-2¢ -10,212 | TSB-7¢ -0,749 | SB2-2¢ -10,897 | SB1-5¢ 2,342
SB1-9¢ -10,202 | SB1-8¢ -0,585 | SB1-9¢ -10,821 | SB1-4¢ 2,476
SB2-8¢ -9,528 | SB1-16¢ -0,542 | SB1-16¢ -9,969 | SB1-9¢ 2,487
SB1-16¢ -9,127 | SB2-6¢ -0,345 | SB2-8¢ -9,967 | SB2-8¢ 2,571
SB1-11c -8,695 | TSB-3¢ -0,071 | SB1-12¢ -9,155 | SB2-2¢ 2,733
SB1-12¢ -8,635 | SB1-7c 0,343 | SB1-11c -9,114 | SB2-5¢ 2,895
SB2-6¢ -3,562 | SB1-1c 1,721 | SB2-6¢ -4,337 | SB1-13c 2,995
Birinci proton verme
SB2-2d -56,181 | SB2-4d -42,66 | SB1-15d 21,533 | SB1-3d -7,355
SB1-3d 19,151 | SB2-5d -41,281 | SB1-3d 21,833 | SB1-17¢ -1,087
SB1-15d 19,230 | TSB-3d -13,908 | SB1-17d 24,204 | SB2-6d -0,987
SB1-17d 21,918 | SB2-7d -12,749 | SB2-3d 24,392 | SB2-3d -0,857
SB2-3d 22,275 | TSB-3e -11,362 | SB2-2d 24,747 | TSB-3e -0,621
SB1-2d 22,878 | SB2-8d -10,695 | SB1-2d 25,144 | SB1-15d -0,570
SB2-4d 23,549 | SB2-2d -8,922 | SB2-1d 25,728 | SB1-2d -0,520
SB2-1d 23,573 | SB1-2¢ -7,970 | SB2-4d 25,779 | TSB-3d -0,424
SB2-7d 23,811 | SB1-10e -7,760 | SB2-7d 25,827 | SB1-17d -0,328
SB1-3e 24,133 | SB1-17¢ -7,443 | SB1-17¢ 26,334 | SB2-2d 0,027
SB2-8d 24,478 | SB1-3e -7,033 | SB1-3e 26,373 | SB2-4d 0,079
SB2-5d 24,640 | SB1-15d -6,860 | SB2-5d 26,796 | SB2-3¢ 0,100
SB1-17¢ 24,841 | SB2-1d -6,806 | SB2-8d 26,945 | SB2-1d 0,105
SB1-10d 25,489 | SB2-3¢ -6,763 | SB1-10d 27,682 | SB2-7d 0,186
SB2-3e 27,028 | SB1-3d -6,671 | SB2-3¢ 29,206 | SB1-2¢ 0,340
SB1-15¢ 28,214 | SB2-3d -6,585 | SB1-15¢ 30,060 | SB1-10d 0,684
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Cizelge 7.78. (Devam) AM1 yontemiyle DMF ve su fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pKa ve Kinetik pKa degerleri siralamasi

SB1-2¢e 29,003 | SB1-15¢ -6,522 | SB1-2¢ 31,127 | SB1-15¢ 0,720
SB1-10e 32,406 | SB1-2d -6,336 | SB1-10¢ 34,368 | SB1-3¢ 1,121
SB2-6d 32,572 | SB1-17d -6,176 | SB2-6d 34,458 | SB2-5d 1,264
TSB-3e 153,912 | SB1-10d -5,364 | TSB-3e 156,295 | SB2-8d 1,422
TSB-3d 159,084 | SB2-6d -0,235| TSB-3d 161,154 | SB1-10e 2,918
ikinci proton verme
SB1-3f 39,219 | SB1-3f -0,669 | SB1-3f 44,257 | SB1-17f -0,403
SB1-15f 41,722 | TSB-3f -0,635| SB1-15f 46,348 | SB1-3f -0,328
SB1-2f 46,922 | SB1-17f -0,417 | SB1-2f 51,671 | TSB-3f 0,080
SB1-10f 51,270 | SB1-2f 0,209 | SB1-10f 56,044 | SB1-2f 0,183
SB1-17f 58,224 | SB1-15f 0,522 | SB1-17f 63,567 | SB1-15f 0,443
TSB-3f 314,736 | SB1-10f 1,530 | TSB-3f 319,79 | SB1-10f 1,561

Cizelge 7.79. PM3 yontemiyle

DMF ve su fazinda yapilan hesaplamalar

Termodinamik pK, ve Kinetik pK, degerleri siralamasi

ile elde edilen

PM3-H20 PM3-DMF
Bilesik | pK, " | Bilesik | pK," | Bilesik | pK,a " | Bilesik | pK, *
Birinci protonlanma

TSB-3b -24,482 | TSB-8b -5,582 | TSB-3b -24,735 | SB1-16a -1,178
TSB-1b -23,954 | SB2-6a -3,315| TSB-1b -24,578 | SB1-12b -0,108
TSB-7b -23,666 | SB2-6b -2,555 | TSB-7b -24,050 | SB1-12a -0,072
TSB-4b -23,580 | TSB-2b -2,177 | TSB-4b 24,011 | SB1-17a 0,065
TSB-8b -23,468 | SB1-7a -2,150 | TSB-6b -23,857 | SB1-16b 0,145
TSB-6b -23,378 | SB1-6a -2,114 | TSB-8b -23,760 | SB1-4a 0,222
TSB-5b -23,344 | SB1-1b -2,025 | TSB-5b -23,613 | SB1-14a 0,246
TSB-2b -21,220 | TSB-8a -1,874 | TSB-2b -21,730 | SB2-2b 0,312
SBl-14a | -15,230|SBI1-7b -1,851 |SB1-14a | -15,898 | TSB-3b 0,380
SB1-14b | -15,139|SB2-8a -1,673 [ SB1-14b | -15,795 | SBI1-14b 0,389
SB1-8b -14,328 | SB2-4a -1,671 | SB1-8b -15,111 | SB1-9b 0,412
SB2-3b -13,945 | SB2-2a -1,580 |SB1-17a | -14,585|SB1-18a 0,423
SB1-17a | -13,906 | SB1-6b -1,502 | SB2-3b -14,437 | SB1-3a 0,451
SB1-8a -13,681 | SB2-5a -1,492 | SB1-8a -14,428 | SB2-7a 0,457
TSB-3a -13,595 | SB1-8a -1,437 | TSB-3a -14,302 | SB1-10b 0,493
SB1-10b | -13,447 | SB2-4b -1,415|SB1-10b | -14,124 | TSB-la 0,533
SB1-13b | -13,375|SB2-5b -1,404 | SB1-13b | -13,857 | TSB-1b 0,535
SB1-2b -13,340 | SB2-1b -1,398 | SB1-2b -13,762 | SB1-6b 0,557
SB2-3a -13,203 | SB1-15b -1,372 | SB1-4a -13,680 | SB1-4b 0,560
SB1-4a -13,072 | SBl1-11a -1,355 | SB2-7a -13,659 | TSB-8a 0,565
SB2-7a -13,046 | SB1-10a -1,345 | SB1-10a_| -13,503 | SB2-3b 0,583
SB1-10a | -12,867|SBI1-5b -1,266 | SB1-7b -13,499 | SB1-18b 0,595
SB1-2a -12,842 | SB2-1a -1,253 | SB2-3a -13,426 | SB1-5a 0,665
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(Devam) PM3 yontemiyle DMF ve su fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pK, ve Kinetik pK, degerleri siralamasi

SB1-7b -12,834 | SB1-15a -1,243 | SB2-7b -13,403 | TSB-4a 0,692
SB1-16a | -12,782|SB1-8b -1,178 | SB1-3b -13,334 | TSB-3a 0,697
SB2-7b -12,753 | TSB-6b -1,177 | TSB-4a -13,323 | SB1-13b 0,703
TSB-4a -12,721 | SB1-11b -1,134 | SB1-3a -13,315 | SB2-8b 0,704
SB1-13a | -12,655|SBl1-13a -1,122 | SB1-4b -13,292 | SB2-7b 0,709
SB1-3a -12,651 | TSB-6a -1,117|SB1-16a | -13,286|SB1-9a 0,732
SB1-5a -12,622 | TSB-5b -1,054 | SB1-5a -13,248 | SB1-2a 0,767
SB1-4b -12,621 | SB1-17b -0,999 | SB1-2a -13,210 | TSB-2a 0,767
SB1-12a | -12,557|SB1-3b -0,979 | TSB-7a -13,175 | SB1-3b 0,810
TSB-7a -12,553 | SB2-8b -0,976 | SB1-15b | -13,152 | TSB-4b 0,873
SB1-3b -12,523 | TSB-2a -0,970 | SB1-7a -13,111 | SB1-11b 0,874
SB1-15b | -12,484 | TSB-4b 0,933 | SB1-18a | -13,102 | TSB-7b 0,884
SB1-9b -12,479 | TSB-7a -0,930 [ SB1-9b -13,006 | SB2-3a 0,899
TSB-5a -12,433 | TSB-7b 0,899 | SB1-13a | -12,969 | TSB-7a 0,934
SB1-7a -12,427 | TSB-5a -0,872 | TSB-6a -12,962 | SB1-17b 0,957
SB2-4a -12,310 | TSB-1b -0,772 | SB1-6b -12,944 | SB1-2b 0,962
SB1-18a | -12,309 |SB2-7b -0,751 | SB2-8a -12,885 | TSB-6a 1,061
SB1-12b | -12,290| TSB-1a -0,726 | SB2-4a -12,848 | SB1-8b 1,064
TSB-6a -12,262 | SB1-2b -0,711 | SB1-5b -12,838 | TSB-8b 1,067
SB1-5b -12,199 | SB1-5a -0,701 | SB1-12a | -12,817 | TSB-6b 1,078
SB2-1a -12,163 | SB1-9a -0,697 | TSB-1a -12,784 | TSB-5a 1,128
SB1-9a -12,147 | SB1-18b -0,690 | TSB-5a -12,778 | SB1-11a 1,147
SB2-8a -12,106 | TSB-3a -0,682 | SB1-9a -12,667 | TSB-5b 1,175
SB1-15a | -11,987|TSB-4a -0,648 | SB1-12b | -12,617 | SB1-5b 1,226
SB2-2b -11,956 | SB1-4b -0,595 | SB2-1a -12,612 | SB2-6a 1,272
TSB-la -11,931 | SB1-18a 0,578 | SB1-15a | -12,510|SBI-15a 1,316
SBl-la -11,874 | SB1-2a -0,529 | SB2-2b -12,509 | SB2-6b 1,320
SB2-4b -11,874 | SB1-3a -0,518 | SB2-4b -12,420 | SB1-8a 1,330
SB2-5a -11,785 | SB2-3a -0,502 | SB1-18b | -12,397 | SB1-15b 1,357
SB1-18b | -11,677|SB1-13b -0,501 | SB1-1a -12,296 | SB2-1a 1,403
SB2-5b -11,610 | SB1-10b -0,483 | SB2-5a -12,274 | SB1-10a 1,457
SB1-1b -11,598 | SB2-7a -0,469 | SB1-1b -12,151 | SB1-13a 1,467
SB1-16b | -11,472|SB1-9b -0,383 | SB2-2a -12,140 | SB2-5b 1,467
SB2-2a -11,397 | SB2-3b -0,382 | SB2-5b -12,127 | SB2-4b 1,488
SB1-6b -11,370 | SB1-14b -0,364 | SB1-6a -12,061 | SB2-8a 1,511
SB2-1b -11,105 | SB2-2b -0,318 | TSB-2a -11,877 | SB2-2a 1,531
TSB-2a -11,092 | SB1-14a 0,267 SB1-11a | -11,822|SB2-1b 1,592
TSB-8a -11,024 | TSB-3b 0,243 | SB1-11b | -11,816|SB2-5a 1,612
SBl-11a | -10,984|SBl-4a -0,211|SBI1-16b | -11,710|SB1-6a 1,617
SB1-6a -10,952 | SB1-17a -0,100 | TSB-8a -11,576 | SB2-4a 1,725
SB1-11b | -10,949 | SB1-16b 0,267 | SB2-1b -11,538 | SB1-1a 1,761
SB1-17b | -10,379|SB1-12b 0,317 | SB2-8b -11,309 | SB1-7b 1,827
SB2-8b -10,378 | SB1-12a 0,396 | SB1-17b | -11,177|SBl1-7a 2,109
SB2-6b 0,786 | SB1-16a 1,343 | SB2-6a -3,664 | SB1-1b 2,115
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SB2-6a |  1365|SBl-la 1,540 | SB2-6b -3,372| TSB-2b 2,157
ikinci protonlanma
TSB-3c 35,015 | TSB-8¢ -18,928 | TSB-3¢ 35,481 | SB1-16¢ 0,589
TSB-4c -34,508 | SB1-16¢ 0,247 | TSB-4c 234,966 | TSB-3¢ 1,223
TSB-7c 34,485 | SB1-10¢ 0,817 | TSB-7¢ 134,831 | SB1-12¢ 1,233
TSB-6¢ 133,695 | SB1-12¢ 1,000 | TSB-6¢ 134,153 | SB2-7¢ 1,246
TSB-5c 33,691 | TSB-3¢ 1,199 TSB-5¢ -33,849 | SB1-8¢ 1,341
TSB-2c 133,264 | SB2-7¢ 1,316 | TSB-2¢ 133,682 | TSB-4c 1,349
TSB-lc -32,160 | SB1-8¢ 1,340 | TSB-1¢ 32,802 | TSB-2¢ 1,528
TSB-8¢ -32,100 | TSB-4c 1,419 | TSB-8¢ -32,423 | SB1-4¢ 1,546
SB1-8c -28,256 | TSB-2¢ 1,549 [ SB1-8¢ -29,005 | SB1-17¢ 1,588
SBl-l4c | -26457|SBI-17¢ 1,613 SB1-14c | -27.195| TSB-7c 1,627
SB1-7c 25,382 | TSB-7c 1,616 SB1-7¢ 26,165 | TSB-8¢ 1,702
SBI-10c | -24,83|SB2-3¢ 1,655 | SB1-17¢ | 24267 SBl-11c 1,733
SBI-17¢ | -23.482|SBl-4c 1,662 | SB1-2¢ 123,904 | SB2-3¢ 1,734
SB1-2c -23,340 | SB2-5¢ 1,848 | SB2-3¢ -23,885 | SB1-18¢ 1,830
SB2-3c 23,231 | SBl-11¢ 1,946 | SB1-10c | -23,844|SB2-5¢ 1,959
SB2-7c 223,121 | SB1-18¢ 1,950 | SB2-7¢ 123,828 | SB1-10¢ 1,969
SBI-1c 22,532 SB1-2¢ 2,021 | SB1-4c 223,234 | TSB-1c 2,176
SB1-4c 22,452 | SB2-1c 2,161 | SB1-15¢c | 23,163 SB1-2c 2,185
SBI-15¢ | -22,366 | SB2-4c 2,263 | SBl1-lc 123,144 | SB2-2¢ 2,215
SB1-5¢ 21,934 SB2-2¢ 2,283 |SB1-13c | 22,499 | TSB-6c 2,283
SBI-13¢c | -21,884SB1-3c 2,286 | SB1-5¢ 122,394 | SB1-15¢ 2,284
SBI-12¢ | -21,749|SBl-15¢ 2,292 | SB2-2¢ 122,336 | SB1-3c 2,305
SB2-4c 21,698 | SB1-5¢ 2,317 SB2-4c 22,271 SB2-1¢ 2,350
SB2-2¢ 21,631 | TSB-6¢ 2,355 | SB2-5¢ 122,084 | SB2-4c 2,357
SB2-5¢ 21,547 | TSB-1¢ 2,423 |SB1-12¢ | 22,007 | SB2-6¢ 2,381
SB2-1c 21,534 | TSB-5¢ 2,439 | SB2-1c 222,004 | SB1-5¢ 2,466
SB1-3c 121,296 | SB1-14¢ 2,526 | SB1-3¢ 121,939 | SB2-8¢ 2,556
SBI-18c | -20,835|SB1-9¢ 2,755|SB1-18c | 21,651 SBl-l4c 2,582
SBl-l16c | -20,550 | SB2-8c 2,764 | SB2-8¢ 220,972 | TSB-5¢ 2,646
SB1-9¢ 120,352 | SB1-1c 2,864 | SB1-9¢ 220,966 | SB1-9¢ 2,658
SB2-8c 220,095 | SB1-7¢ 2,905 | SB1-16c | -20,919]SB1-7c 2,829
SBl-llc | -19,551|SBI-13c 3,298 | SB1-6¢ 20,658 | SB1-1I¢ 2,976
SB1-6¢ 119,509 | SB1-6¢ 3,636 | SBl-11c | -20.433 | SB1-6¢ 3,116
SB2-6¢ 29,207 | SB2-6¢ 3,946 | SB2-6¢ 113,577 | SB1-13¢ 3,472
Birinci proton verme
SBI-17d |  27,194| TSB-3e 0,748 SB1-17d | 29262 sB2-6d 20,694
SB1-3d 27,342 | TSB-3d 0,539 | SB1-3d 29,393 | TSB-3e 0,611
SB2-2d 27,968 | SB1-10d 20,210 | SB2-2d 30,072 | TSB-3d 0,536
SBI-15d | 28491 ]SB1-2d 20,049 | SB1-15d | 30,712 sB2-2d 0,357
SB2-4d 29,059 | SB1-17¢ -0,016 | SB2-4d 31,197 SB1-10d 20,124
SB2-1d 29,150 | SB1-3d 0,148 | SB2-1d 31,344 | SB1-17¢ 20,052
SB2-3d 29,340 | SB1-17d 0,593 | SB2-7d 31,570 | SB2-1d 20,002




IVERSITESI

@) ANADOLU UN

180

Cizelge 7.79. (Devam) PM3 yontemiyle DMF ve su fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pK, ve Kinetik pK, degerleri siralamasi

SB1-3e 29,364 | SB1-2¢ 0,700 | SB2-3d 31,623 | SB1-3d 0,069
SB2-7d 29,383 | SB1-3e 0,775 | SB1-3e 31,635|SB1-2d 0,087
SB1-2d 29,543 | SB1-15d 1,454 | SB2-5d 31,861 | SB2-3¢ 0,254
SB2-5d 29,619 | SB1-15¢ 2,006 | SB1-2d 31,865 | SB2-7d 0,333
SB1-17¢ 29,847 | SB1-10e 3,110 | SB2-8d 31,916 | SB2-5d 0,419
SB2-8d 29,999 | SB2-1d 49,491 | SB1-17¢ 31,938 | SB2-3d 0,476
TSB-3e 31,287 | SB2-6d 49,636 | TSB-3e 33,581 | SB2-4d 0,505
TSB-3d 31,590 | SB2-4d 49,856 | TSB-3d 33,738 | SB1-17d 0,552
SB1-10d 31,781 | SB2-8d 51,855 |SB1-10d 33,994 | SB2-8d 0,687
SB2-3e 32,562 | SB2-2d 54,488 | SB2-3¢ 34,682 | SB1-3¢ 0,908
SB1-2e 32,608 | SB2-7d 56,227 | SB1-2¢ 35,009 | SB1-2¢ 0,942
SB1-15¢ 33,934 | SB2-5d 57,176 | SB1-15¢ 36,138 | SB1-15d 1,526
SB1-10e 35,416 | SB2-3¢ 67,850 | SB1-10e 37,551 | SB1-15¢ 2,119
SB2-6d 37,387 | SB2-3d 68,810 | SB2-6d 39,826 | SB1-10e 3,286
ikinci proton verme
SB1-3f 54,293 | TSB-3f -0,575 | SB1-3f 58,989 | TSB-3f -0,485
SB1-15f 56,842 | SB1-17f -0,559 | SB1-15f 59,410 | SB1-10f -0,059
SB1-2f 58,931 | SB1-10f -0,422 | SB1-2f 63,790 | SB1-17f 0,417
SB1-10f 61,033 | SB1-2f 0,412 | SB1-10f 66,113 | SB1-2f 0,496
SB1-17f 70,070 | SB1-15f 0,813 | TSB-3f 77,387 | SB1-15f 0,831
TSB-3f 71,818 | SB1-3f 1,107 | SB1-17f 95,099 | SB1-3f 1,103

Cizelge 7.80.

PM6 yontemiyle DMF ve su fazinda yapilan hesaplamalar

Termodinamik pK, ve Kinetik pK, degerleri siralamasi

ile elde edilen

PM6-H20 PM6-DMF
Bilesik | pK, " | Bilesik | pK,* Bilesik PKa o ° Bilesik | PXs©
Birinci protonlanma

TSB-2b -13,126 | TSB-2b -0,962 | TSB-2b -13,862 | SB2-6b -1,961
TSB-8b -12,933 | SB1-16a -0,792 | TSB-4b -13,219 | SB2-6a -1,506
TSB-4b -12,806 | SB2-3b -0,661 | TSB-7b -13,019 | TSB-2b -1,193
TSB-7b -12,711 | SB2-8b -0,429 | TSB-6b -12,757 | SB1-16a | -0,876
TSB-3b -11,942 | SB1-17b -0,346 | TSB-8b -12,745 | SB1-17a__ | -0,674
TSB-6b -11,942 | SB2-3a -0,300 | TSB-3b -12,424 | SB2-8b -0,611
TSB-5b -11,764 | SB1-16b -0,290 | TSB-5b -12,167 | SB1-17b | -0,530
TSB-1b -11,066 | SB1-10b -0,266 | TSB-1b -11,710 | SB2-1a -0,491
SB1-17b -8,856 | SB2-1a -0,231 | SB1-17b -9,647 [ SB1-10b | -0,299
SB1-17a -8,464 | SB1-2b -0,230 | SB1-17a -9,356 | SB2-3a -0,279
SB1-10a -8,015 | SB2-4a -0,184 | SB1-10a -8,648 |SB1-14a | -0,266
SB2-3b -6,680 | SB1-17a -0,172 | SB1-14a -7,664 | SB1-16b | -0,244
SBl1-14a -6,565 | TSB-7b -0,105 | SB1-10b -7,193 | SB1-9a -0,154
SB1-10b -6,465 | SB1-11b -0,084 | SB1-2b -7,024 | TSB-4a -0,139
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SB1-2b -6,438 | SB1-9a -0,082 | TSB-3a -6,901 | SB1-11b -0,106
TSB-3a -6,354 | TSB-8b -0,074 | SB1-8b -6,762 | SB1-2b -0,088
SB2-3a -6,096 | TSB-4a -0,051 | SB1-14b -6,730 | TSB-4b -0,069
SB1-14b -6,065 | SB2-8a -0,050 | SB2-3a -6,721 | SB1-1b -0,052
SB1-8b -5,944 | TSB-4b -0,046 | SB2-3b -6,697 | SB2-8a -0,038
TSB-4a -5,808 | SB1-10a -0,018 | TSB-4a -6,572 | TSB-7b -0,020
SB1-1b -5,730 | SB2-2b -0,007 | SB1-1b -6,541 | SB2-2b 0,014
SB2-4a -5,702 | SB2-6b 0,036 | SB2-1a -6,527 | SB2-3b 0,059
SB1-2a -5,694 | SB1-1b 0,086 | SB1-2a -6,298 | SB1-1a 0,095
SB2-1a -5,627 | SB1-14a 0,129 | SB2-8a -6,191 | TSB-6b 0,113
SB2-8a -5,545 | SB2-5a 0,159 | SB1-3b -6,092 | SB1-10a 0,126
SB1-3b -5,387 | SB1-4b 0,200 | SB1-13b -5,951 | SB1-3b 0,186
SB1-7b -5,323 | SB1-3b 0,215 | SB2-4a -5,894 | SB2-4a 0,251
TSB-7a -5,312 | TSB-3a 0,225 | TSB-7a -5,872 | TSB-6a 0,265
SB2-5a -5,255 | SB2-4b 0,282 | TSB-6a -5,821 | TSB-8b 0,281
SB1-13b -5,072 | SB2-6a 0,318 | SB1-13a -5,777 | SB1-4b 0,293
SB1-4b -5,045 | TSB-2a 0,372 | SB1-1a -5,691 | TSB-2a 0,308
SB1-13a -5,033 | SB1-11a 0,394 | SB1-7b -5,618 | SB2-4b 0,358
SB2-4b -5,012 | SB1-1a 0,458 | SB1-5b -5,602 | SB1-5b 0,437
SB2-7a -4,885 | TSB-7a 0,467 | SB1-4b -5,583 | TSB-3b 0,441
SB1-8a -4,808 | SB1-2a 0,472 | SB2-4b -5,544 | TSB-3a 0,442
SB1-7a -4,762 | TSB-3b 0,491 | SB2-7a -5,508 | SB1-6b 0,490
SB1-1a -4,648 | SB1-6b 0,541 | SB1-8a -5,467 | SB1-2a 0,504
SB2-7b -4,614 | SB2-7a 0,572 | SB2-5a -5,447 | SBl-11a 0,541
SB1-5b -4,527 | SB1-4a 0,639 | SB2-7b -5,348 | SB2-7a 0,573
SB1-5a -4,504 | SB1-15a 0,650 | SB1-7a -5,296 | SB1-5a 0,589
SB1-16a -4,46 | TSB-5b 0,691 | SB1-16a -5,266 | TSB-7a 0,589
SB1-4a -4,400 | SB1-13a 0,712 | SB1-5a -5,261 | SB2-5a 0,605
SB1-3a -4,352 | SB1-5a 0,718 | SB1-4a -5,008 | SB1-4a 0,648
SB1-11b -4,345 | SB1-14b 0,750 | SB1-11b -4,986 | SB1-13a 0,700
SB1-9a -4,337 | SB1-9b 0,751 | SB1-9a -4,984 | TSB-5b 0,704
TSB-5a -4,290 | SB1-3a 0,818 | TSB-1a -4,974 | SB1-13b 0,749
SB1-15a -4,277 | SB1-7b 0,842 | TSB-5a -4,962 | SB1-9b 0,753
TSB-1a -4,208 | SB1-13b 0,86 | SB2-8b -4,918 | SB1-8b 0,816
SB2-2b -4,155 | SB1-5b 0,868 | SB1-3a -4,779 | SB1-14b 0,817
SB2-8b -4,056 | SB2-5b 0,878 | SB1-6b -4,737 | SB2-7b 0,870
SB1-6b -4,045 | TSB-5a 0,900 | SB2-2b -4,686 | TSB-5a 0,911
SB2-2a -4,041 | SB1-6a 0,931 | SB2-2a -4,685 | SB1-6a 0,945
SB2-5b -3,951 | SB1-8b 0,936 | SB2-1b -4,451 | TSB-1a 0,976
SB2-1b -3,787 | SB2-7b 0,964 | SB1-16b -4,417 | TSB-8a 0,983
SB1-16b -3,771 | TSB-8a 1,007 | SB1-15a -4,396 | SB1-3a 0,993
SB1-6a -3,751 | TSB-1a 1,018 | SB2-5b -4,394 | SB2-5b 1,048
SB1-11a -3,700 | SB2-1b 1,088 | SB1-6a -4,371 | SB2-1b 1,079
TSB-2a -3,410 | TSB-6a 1,199 | SB1-18b -4,361 | SB1-15a 1,128
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(Devam) PM6 yontemiyle DMF ve su fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pK, ve Kinetik pK, degerleri siralamasi

SB1-15b -3,366 | TSB-6b 1,258 | SB1-11a -4,193 | SB1-7b 1,215
SB1-9b -3,323 | SB2-2a 1,277 | TSB-2a -4,077 | SB1-18b 1,229
SB1-18b -3,293 | SB1-12a 1,319 | SB1-9b -3,896 | TSB-1b 1,264
SB1-18a -2,556 | SB1-7a 1,341 | SB1-18a -3,528 | SB2-2a 1,346
TSB-8a -2,360 | SB1-12b 1,342 | SB1-15b -3,490 | SB1-12b 1,434
SB1-12a -1,945 | TSB-1b 1,473 | TSB-8a -2,866 | SB1-12a 1,449
SB1-12b -1,109 | SB1-15b 1,477 | SB1-12a -2,449 | SB1-7a 1,478
TSB-6a -0,826 | SB1-8a 1,578 | SB1-12b -1,585| SB1-8a 1,582
SB2-6b 2,679 | SB1-18b 1,602 | SB2-6b -0,160 | SB1-15b 2,032
SB2-6a 2,848 | SB1-18a 2,382 | SB2-6a 0,146 | SB1-18a 2,094
ikinci protonlanma
TSB-3c -16,658 | SB1-10c -0,095 | TSB-3c¢ -17,177 | SB2-6¢ -0,613
TSB-7¢ -15,476 | SB1-17c 0,242 | TSB-7¢ -15,826 | SB1-17¢c 0,194
TSB-5¢ -15,135 | SB1-3c 0,605 | TSB-5¢ -15,804 | SB1-11c 0,440
TSB-4c -14,497 | SB1-11c 0,652 | TSB-6¢ -15,568 | SB1-10c 0,459
TSB-1¢ -14,483 | SB1-9¢ 0,671 | TSB-1¢ -15,096 | SB1-3¢ 0,598
TSB-8¢ -14,267 | SB1-16¢ 0,742 | TSB-4c -14,895 | SB1-1c 0,658
TSB-2c¢ -13,951 | TSB-2¢ 0,862 | TSB-8c -14,494 | SB1-9¢ 0,697
SB1-14¢c -11,221 | TSB-3¢ 0,952 | TSB-2¢ -14,338 | SB1-16¢ 0,836
SB1-8c -11,082 | SB1-14c 1,005 | SB1-17¢ -12,570 | TSB-2¢ 0,876
TSB-6¢ -10,824 | SB2-3c 1,075 | SB1-14c¢ -12,037 | TSB-5¢ 0,986
SB1-17¢ -9,371 | SB1-2¢ 1,151 | SB1-8c -11,688 | TSB-3¢c 1,003
SB1-7c¢ -9,287 | SB2-8¢ 1,191 | SB1-1c¢ -10,303 | SB1-14c 1,062
SB1-1c -8,994 | SB1-1c¢ 1,206 | SB1-7¢ -9,854 | SB2-3¢ 1,091
SB1-2¢ -8,822 | TSB-5¢ 1,260 | SB1-2¢ -9,552 | TSB-6¢ 1,173
SB1-10c -8,440 | TSB-7¢ 1,311 | SB1-3¢ -8,780 | SB2-8¢ 1,202
SB1-3c -8,086 | SB1-8c 1,360 | SB1-10c -8,632 | SB1-2¢ 1,218
SB2-3c -7,640 | TSB-4c 1,392 | SB2-3c -8,437 | TSB-7c 1,351
SB1-13c -7,473 | TSB-8¢ 1,402 | SB1-13¢ -8,418 | TSB-8¢ 1,370
SB1-15¢ -7,412 | SB1-6¢ 1,459 | SB2-4¢ -7,788 | TSB-4c 1,394
SB2-4¢ -7,138 | SB2-6¢ 1,483 | SB1-15¢ -7,770 | SB1-6¢ 1,459
SB2-7c¢ -6,962 | SB2-4c¢ 1,569 | SB2-7¢ -7,647 | SB1-8c 1,534
SB1-9c¢ -6,598 | SB2-2¢ 1,653 | SB1-5¢ -7,241 | SB2-4c¢ 1,590
SB1-5¢ -6,593 | SB2-7¢ 1,758 | SB1-9¢ -7,080 | SB2-2¢ 1,675
SB1-6¢ -6,437 | SB2-1c¢ 2,004 | SB1-6¢ -7,066 | SB2-7¢ 1,747
SB2-8¢ -6,274 | SB1-4c 2,031 | SB2-1c -6,994 | TSB-1c 1,951
SB2-1c -6,230 | SB1-7¢ 2,043 | SB2-8c -6,982 | SB2-1¢ 1,961
SB1-4c -6,208 | SB2-5¢ 2,106 | SB1-4c -6,810 | SB1-4c 2,072
SB2-5¢ -6,063 | TSB-1c¢ 2,120 | SB1-11c¢ -6,765 | SB1-7¢ 2,224
SB1-11¢ -5,899 | SB1-15¢ 2,130 | SB2-5¢ -6,437 | SB1-5¢ 2,336
SB1-16¢ -5,533 | SB1-12¢ 2,277 | SB1-16¢ -6,206 | SB1-12¢ 2,347
SB2-2c¢ -5,391 | SB1-5¢ 2,335 | SB2-2¢ -6,028 | SB2-5¢ 2,402
SB1-18¢c -4,744 | TSB-6¢ 2,517 | SB1-18¢ -5,767 | SB1-13c¢ 2,565
SB1-12¢ -2,702 | SB1-13c 2,587 | SB1-12¢ -3,161 | SB1-15¢ 2,619
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Cizelge 7.80. (Devam) PM6 yontemiyle DMF ve su fazinda yapilan hesaplamalar ile elde edilen

Termodinamik pK, ve Kinetik pK, degerleri siralamasi

SB2-6¢ | 0,837|SB1-18c 3,130 | SB2-6¢ -2,169 | SB1-18c 2,848
Birinci proton verme
SB1-17d 4,145 | SB1-17¢ -1,247 | SB1-17d 6,188 | SB2-6d -2,703
SB1-17¢ 6,929 | SB1-17d -1,192 | SB1-17¢ 8,988 | SB1-10d -1,642
SB1-3d 7,072 | SB1-10d -1,149 | SB1-3d 9,210 | SB1-17¢ -1,379
SB1-15d 7,377 | TSB-3e -1,016 | SB1-15d 10,020 | SB1-17d -1,306
SB2-3d 8,962 | SB2-3d -0,868 | SB1-10d 10,741 | SB2-3d -0,689
SB1-10d 9,140 | SB2-6d -0,857 | SB2-2d 11,308 | TSB-3e -0,679
SB2-2d 9,189 | SB1-2e -0,629 | SB2-3d 11,334 | SB2-8d -0,663
SB2-1d 9,511 | SB2-8d -0,617 | SB2-1d 11,581 | SB1-2e -0,641
SB2-7d 9,743 | SB2-2d -0,545| SB1-3e 11,634 | SB2-2d -0,563
SB2-8d 9,789 | SB2-1d -0,335 | SB2-8d 11,888 | SB1-3e -0,409
SB2-5d 9,846 | SB2-7d -0,324 | SB2-7d 12,084 | SB2-1d -0,405
SB1-3e 10,056 | SB2-3e -0,305 | SB1-2d 12,315| SB1-2d -0,240
SB1-2d 10,113 | SB1-2d -0,280 | SB2-4d 12,316 | SB2-3e -0,183
SB2-4d 10,165 | SB1-3d -0,117 | SB2-5d 12,346 | SB2-7d -0,154
SB2-3e 11,473 | SB2-5d -0,031 | SB2-3e 13,705 | SB1-3d -0,099
TSB-3e 11,888 | TSB-3d 0,021 | SB1-10e 14,126 | TSB-3d 0,045
TSB-3d 12,107 | SB1-15d 0,087 | TSB-3d 14,242 | SB2-4d 0,138
SB1-10e 12,161 | SB2-4d 0,150 | TSB-3e 14,354 | SB2-5d 0,192
SB1-2¢ 15,388 | SB1-3e 0,152 | SB2-6d 17,057 | SB1-15d 0,613
SB1-15¢ 16,647 | SB1-10e 1,665 | SB1-2¢ 17,445 | SB1-10e 1,713
SB2-6d 16,977 | SB1-15¢e 2,204 | SB1-15¢ 19,164 | SB1-15¢ 2,714
ikinci proton verme
SB1-3f 14,146 | SB1-2f -1,366 | SB1-3f 18,897 | SB1-17f -1,292
SB1-15f 18,217 | SB1-17f -0,998 | SB1-15f 21,154 | SB1-2f -0,865
SB1-2f 18,833 | SB1-10f -0,603 | SB1-2f 24,096 | SB1-10f -0,510
SB1-10f 20,270 | SB1-3f -0,429 | SB1-10f 25,029 | SB1-3f -0,355
SB1-17f 26,534 | TSB-3f -0,168 | SB1-17f 31,576 | TSB-3f -0,190
TSB-3f 31,132 | SB1-15f 0,546 | TSB-3f 36,582 | SB1-15f 1,105
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AMI1, PM3 ve PM6 yontemlerinde sentezlenen schiff bazlar ig¢in
hesaplanan pKy) ve pKyq degerleri incelendiginde birinci ve ikinci proton alma
ve verme durumlart icin; pKyx) degerlerine gore; birinci protonlanmada, AMI
yonteminde su ve DMF fazinda SB2-6b molekiiliiniin, PM3 yonteminde su
fazinda SB2-6a ve DMF fazinda SB2-6b molekiiliiniin, PM6 yonteminde su ve
DMF fazinda SB2-6a molekiiliiniin; ikinci protonlanmada tiim yontem ve fazlarda
SB2-6¢ molekiiliiniin; birinci proton verme halinde AM1 yonteminde su ve DMF
fazinda TSB-3d molekiiliiniin, diger yontem ve fazlarda SB2-6d molekiiliiniin en

bazik yapiy1 olusturdugunu soyleyebiliriz.
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PM6 yonteminde su fazinda SB1-15e molekiiliiniin; ikinci proton verme hali
i¢in tiim yontem ve fazlarda TSB-3f molekiiliiniin daha biiyiik pK, degerine sahip
olduklar1 ve en bazik yapiyr olusturduklart ve bunlarin zayif asit varliginda
protonlanacaklar1 goriilmiistiir.

AMI1, PM3 ve PM6 yontemlerinde sentezlenen schiff bazlari icin
hesaplanan pK, degerleri incelendiginde birinci ve ikinci proton alma ve verme
durumlari i¢in; birinci proton alma hali i¢in AM1 yonteminde su fazinda SB1-1a
molekiiliiniin, DMF fazinda SB2-2a molekiiliiniin, PM3 yonteminde su fazinda
SB1-1a molekiiliiniin, DMF fazinda TSB-2b molekiiliiniin, PM6 yonteminde su
ve DMF fazinda SBI1-18a molekiiliiniin; ikinci proton alma hali icin AMI
yonteminde su fazinda SB1-18c molekiiliinin, DMF fazinda SB1-13c
molekiiliiniin daha bazik yapiy1 olusturdugu goriilmiistiir.

PM3 yonteminde su fazinda SB2-6¢ molekiiliiniin, DMF fazinda SB1-13c
molekiiliiniin, PM6 yonteminde su ve DMf fazinda SB1-18c molekiiliiniin; birinci
proton verme hali i¢in AM1 yoéntemi su fazinda SB2-6d molekiiliiniin, DMF
fazinda SB1-10e molekiiliiniin, PM3 yonteminde su fazinda SB2-3d molekiiliiniin,
DMF fazinda SB1-10e molekiiliiniin, PM6 yonteminde su ve DMF fazinda SB1-
15e molekiiliiniin; ikinci proton verme hali icin AM1 yonteminde su ve DMF fazi
icin SB1-10f molekiiliiniin daha bazik oldugu goriilmiistiir. PM3 y6nteminde her
iki fazda da SB1-3f molekiiliiniin, PM6 yonteminde ise su ve DMF fazinda SB1-
15f molekiiliiniin daha yiiksek enerjili pK, degerine sahip olduklar1 ve en bazik
yaptyr olusturduklart ve bunlarin zayif asit varliginda protonlanacaklari
gorilmistiir.

Bu farklilik molekiillerin geometrisi, molekiilde bulunan ¢ iten ve ¢eken
guplardan yani siibstitiient etkilerinden kaynaklanmaktadir. Bu kuvvetli bazlarin
konjuge asitlerinin pKa’s1 oldukga biiytiktiir ( zayif asittir).

pKaw) ve pKa degerleri kiyaslandiginda AM1, PM3 ve PM6 yontemlerinde
su ve DMF fazlarinda proton alma durumlar icin . pK,x) degerleri, proton verme
durumlar i¢in pKy) degerlerinin daha diisiik oldugunu sdyleyebiliriz.

Bu calismalarla literatiire yeni sentezlenen molekiiller kazandirdik. Bu

molekiillerle ilgili ¢alismalar yapacak olanlar i¢in 6n ¢aligma bilgileri saglandi.
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Sentezlenen Schiff bazlarindan hangi iiriinlin ve hangi reaksiyonlarin daha
kararli oldugu belirlendi. Bu sekilde molekiillerin asitlik-bazlik 6zellikleri
incelendi. Hesaplanan termodinamik ve kinetik degerler kiyaslandiginda bu
molekiillerin hem {iriin calismalarinin hem de gergeklesen reaksiyonlarin
termodinamik yoniindeki ¢alismalarinin daha kararli oldugu belirlendi. Kullanilan
semi-emprik yontemlerden PM6 yonteminin AM1 ve PM3 yontemlerine gore

daha diisiik enerjili sonuglar olusturdugu belirlenmistir.
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