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BEYAN

“Imidazolidin-2-tiyon Tiirevlerinin Sentezi, Karakterizasyonu, DFT ve
Doking Hesaplamalar1” baslikli tezimde ¢alismalarin tamamen akademik kurallara
ve etik degerlere sadik kalarak yiiriitiildigiinii ve yazimda yararlandigim eserlerin
kaynakcada gosterilenlerden olustugunu ayrica alintilardan bilimsel etige uygun atif

yaparak yararlanmis oldugumu beyan ederim.
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OZET

Yiiksek Lisans Tezi

IMIDAZOLIDIN-2-TiYON TUREVLERININ SENTEZI,
KARAKTERIZASYONU, DFT ve DOKING HESAPLAMALARI

Ozlem KESKIN

Adryaman Universitesi
Fen Bilimleri Enstitiisii

Kimya Anabilim Dali

Damigman : Dr. Ogr. Uyesi Murat GENC
Yil : 2018, Sayfa sayisi: 236

Jiirt : Dog. Dr. Cumhur KIRILMIS
: Dr. Ogr. Uyesi Engin YILMAZ

Bu calismanin birinci kisminda; Imidazolidin-2-tiyon bilesiginin benzil,
benzoil, mannich ve yag asitleri tiirevleri sentezlendi.

Calismanin ikinci kisminda ise; sentezlenen bilesiklerin yap1 analizleri NMR
ve FT-IR teknikleri aydinlatildi. Teorik NMR, FT-IR spektrumlari, HOMO ve
LUMO orbital enerjileri, Mulliken yiikleri, NBO ve MEP analizleri, molekiiliin
aktivitesini belirlemek i¢in HOMO-1 ve LUMO+1 orbital enerjileri Gaussian 09
paket programi ile DFT teknikleri kullanilarak yapildi. Teorik NMR ve FT-IR
hesaplamalarinin deneysel degerlerle uyumu arastirildi. Ayrica, sentezlenen tim
bilesiklerin Autodock Vina programi kullanilarak potansiyel MCF-7 kanser
hiicresine kars1 etkinligi 1S9J ID kodlu protein ile belirlendi.

Anahtar Kelimeler: Imidazolidin, DFT, Doking



ABSTRACT

MSc Thesis

THE SYNTHESIS, CHARACTERIZATION, DFT and DOCKING
CALCULATIONS OF IMIDAZOLIDINE-2-THIONE DERIVATIVES

Ozlem KESKIN

Adiyaman University
Graduate School of Natural and Applied Sciences
Department of Chemistry

Supervisor : Asst. Prof. Dr. Murat geng
Year : 2018, Number of pages: 236

Jury : Do¢.Dr. Cumhur KIRILMIS
: Asst. Prof. Dr. Engin YILMAZ

In the first part of this study; Benzoyl, benzyl, mannich and oil acid
derivatives of the imidazolidin-2-thione compound were synthesized.

In the second part of the study; the structures of the molecules are clarified by
FT-IR and NMR techniques. Theoretical calculations of the compounds have been
done by using Gaussian 09 with DFT techniques. Theoretical NMR, FT-IR
spectrums, HOMO and LUMO orbital energies, Mulliken charges, NBO and MEP
analyses, HOMO-1 and LUMO+1 orbital energies for molecular activity have been
done by using Gaussian 09 with DFT techniques. The compatibility of the theoretical
NMR and FT-IR with experimental values has been investigated. Besides, all of the
synthesized compounds potential activities to MCF-7 cancer cell lines have been
determined with 1S9J protein code by using Autodock Vina program.

Key Words: Imidazolidine, DFT, Docking
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1. GIRIS Ozlem KESKIN

1. GIRIS

Heterohalkali molekiil iceren bilesiklerin dogada yaygin bulunmalar1 ve
yasam i¢inde ¢ok cesitli yerlerde kullanilmalar1 6nemini artirmaktadir. Heterohalkali
bilesikler, organik bilesiklerin biiyiik bir kismini olusturmaktadir. Dogal bilesikler ve
ilaclarin birgogu hetero halka icerir [1].

Heterohalkali Dbilesiklerin tiirevlerinden 6zellikle azot atomu igeren
molekiillerin farmasétik, biyolojik ve medikal kullanimlar1 yaninda teknolojik
kullanimlar1 da ¢ok yaygindir.

Imidazol, bir cok dogal bilesigin yapisinda bulunmasi ve énemli fizyolojik
olaylarda rol alan maddelerin (histidin, histamin, Bj, vitamini) yapisinda
bulunmasindan dolayr dnemli bir heterosiklik halkadir ve insan organizmasinin
yabanci olmadigi bir maddedir [2].

Imidazol ve tiirevleri tipta ve veterinerlikte yaygin olarak kullanilan
bilesiklerdir. Imidazol ve tiirevlerinin canli metabolizmasindaki farkli gérevleri
yapilan calismalar sonucu ortaya konulmustur. Imidazol tiirevlerinin literatiir
kayitlar1 arasinda antikanser, antiinflamatuvar ve analjezik etkilere karsi ¢alismalarin
varlig1 gilinlimiizde kullanilan bir¢ok ilag molekiiliiniin yapisina da girmis olmasi
sebebiyle bizi bu tiir ¢alismaya yonlendirmistir [3,4].

Bu c¢alismada, imidazol yapisinda biyolojik aktivite gOstermesini
bekledigimiz 14 bilesigin sentezi yapilmistir. Bu bilesikler imidazolidin-2-tiyon’ un
benzil, benzoil, mannich ve yag asitleri kullanilarak sentezlenmis tiirevleridir. Elde
edilen bilesiklerin yapilart FT-IR, y- NMR, 3C-NMRuverileri ve analiz sonugclari
kullanilarak aydinlatilmigtir. Elde edilen bilesiklerin Gaussian 09 paket programiyla
teorik hesaplamalar1 yapilip deneysel verilerle karsilagtirilmistir. Son olarak ise elde
edilen bilesiklerin Autodock Vina programi kullamilarak 1S9J ID kodlu proteine

doklama c¢aligsmalar1 yapilmistir.
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2. ONCEKIi CALISMALAR Ozlem KESKIN

2. ONCEKI CALISMALAR

2.1. Diazoller ve Tiirevleri

Iki azot iceren bes iiyeli halkalar diazoller olarak bilinen heterohalkali
bilesiklerin 6nemli bir siifin1 olusturur. Heterohalkali bilesikler, halkalarinda sadece
karbon atomlarmi degil bunlarin yaninda N, S ve O gibi diger farkli atomlar1 da
icerirler; boyle atomlara hetero atomlar ismi verilir [5].

Bu bilesiklerden halkada iki N ihtiva eden besli halkalar diazol halkalaridir.
Azot atomlarinin halkadaki durumuna goére iki izomer (diazol) gézlenir. Bunlar 1,2
Diazol (Pirazol) ve 1,3-Diazol (imidazol)’diir. Atomlarm numaralandiriimalar1 su
sekildedir [6];

H H

N N
N{I\SCH HC{I\SCH
\\3 4// \\3 4//
HC=—=CH N=—CH
1-2 diazol 1-3 diazol
(pirazol) (imidazol )

Sekil 2.1 Diazollerin adlandirilmasi
Pirazol e.n. 70°C ve k.n. 188°C, Imidazol ise renksiz ve kokusuz kati

bilesiktir. E.n. 90°C ve k.n. 256°C olan kararli bilesiklerdir. Suda ve organik

coziiclilerde ¢oziinlir. Bazik bir bilesiktir. Tautomerik yap1 gosterir [7].

G—0C

Sekil 2.2 Imidazoliin tautomerik formu

Pirol’de ki bir a-CH yerine bir azometin azotu —N= girmesi ile pirazol’un ve

bir B-CH yerine bir azometin azotu girmesiyle imidazolun tiiredigi diistiniilebilir.
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Pirazol’de, veya imidazolde halka karbon atomlarmin ve hidrojen atomunun
baglioldugu 1 numarali N’in durumu pirol da ki karbon atomlarinin ve azotun
elektronik yapist gibidir. Pirazol da ki 2 numarali N ve imidazol da ki 3 numaral
N’iin elektronik durumu piridin azotundaki gibidir.

Diazoller de rezonanstan gelen yapilar1 da géz onlinde bulundurulmalidir.
Imidazol 1, 1L, 111, 1V, V, VI, VII ile gdsterilen kanonik sekillerin bir rezonans hibritin
den ibaret olabilir ve aromatik rezonans durumunu belirlemek amaci ile imidazol VII

formiilii ile gosterilebilir.

OOLOO00

| I VII

Sekil 2.3 Imidazoliin rezonans yapisi

2.2. Diazollerin Adlandirilmasi

Imidazolde halka iiyelerinin numaralandirilmas: asagida gosterildigi sekilde

yapilir.

Sekil 2.4 Imidazol
Imidazol halkasindaki tautomeri, bunlarm asimetrik siibstitiie tiirevlerindeki

adlandirmalarda yamlmalara neden olabilir. Ornegin; 4-metilimidazol ile 5-

metilimidazol  birbiriyle tautomerik bir denge olusturur ve bunlarin
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birbirindenayrilmasi olanaksizdir. Bu nedenle bilesigin adlandirilmast 4(5)-

metilimidazol seklinde yapilir.

H

-

H3C

4(5)-metilimidazol
"Dihidroimidazol" lere ise "imidazolin" ve "tetrahidroimidazol" lere ise

"imidazolidin" ad1 verilir.

S0l

A3-imidazolin Al-imidazolin imidazolidin

Sekil 2.5 Dihidroimidazol ve Tetrahidroimidazollerin adlandirilmasi

Imidazolun benzo tiirevi "benzimidazol" olarak bilinir.

\>HOOH/CH2L? e
N H,N /

H,N
Benzimidazol Histidin Histamin

Sekil 2.6 Imidazoliin Benzo Tiirevi Bilesikler

Bir¢ok imidazol tiirevi biiyiik biyolojik 6nemi olan bilesiklerdir. Histidin ( -
4-imidazolilalanin) 6nemli bir a-aminoasittir. Histidin ile yakindan ilgili bir hormon

olan histamin ( B-4-imidazoliletilamin) in birgok fizyolojik etkisi vardir. Insan
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viicudunda fazla miktarda bulunmasinin alerjiye neden oldugu kabul edilir ki bu
nedenle bu alerjiye karst "antihistaminik ilaglar" 1n sentezi Onem kazanmustir.
"Pilokarpin" imidazol halkas1 iceren bir alkaloiddir. "Metromidazol" ise tipta ilag
olarak kullanilanve mikroorganizmalara karsi etkin olan bir bilesiktir. Bazi

hayvanlarin metabolizmasinda olusan bir iirlin "Allantoin" de bir imidazol tiirevidir.

CH2CH20H
Csz\ /'\
) O,N

A3

Pilokarpin Metromidazol Allantoin

Sekil 2.7 imidazol Tiirevi Bilesikler
2.3. Imidazollerin Reaksiyonlari

Imidazoller monobazik bilesik olarak kabul edilirler ve kuvvetli asitlerle

azometin azotunda (imidazol i¢in N-3) protonlandirilabilirler.

H

O—0) = O—0

Imidazol Imldazolyum Katyonu

Sekil 2.8 imidazollerin Protonlandirilmasi

Imidazoller azot atomlarindan dolay: (CH3),SO; ile alkillendirilebilirler veya

CHGal ile metillendirilebilirler.
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. 1-Metilimidazolyumiyodiir

CH CH CH

1-metilimidazol 1,3-dimetilimidazolyumiyodiir
H
N
W Der.HNO3/H,S0; >
\ N Kaynama SIcaklIgl
Imidazol 4-Nitroimidazol
H
N
W _H;S04/80; _ w
\ A 160 Oc
Imidazol Imidazol-4-siilfonikasit

Sekil 2.9 imidazollerin alkillendirilmesi

Imidazollerin kolaylikla klorlandirilmalar:  (Cly/H,O  veya Cly/CHCIy),
bromlandirilmalar1 (Br,/CHCIl; veya KOBr/H,0) ve iyotlandiriimalart (I,/HIO3)
miimkiindiir. Bu halojenlendirmeler genellikle 4 numarali karbonun siibstitlisyonu ile
baglar, daha ileri bir reaksiyonla diger halka karbon atomlarinda da siibstitiisyon
meydana gelir. Imidazoller zayif asitler gibi davranarak NaNH,, KNH; veya RMgBr
ile halka NH’inda deprotonasyona ugrayarak metal tuzlari olusturabilirler. Olusan
tuzlar kolay hidroliz olabilirler ve igerdikleri anyon (6rnegin imidazolil anyonu)

elektrofil reaktiflerle kolaylikla reaksiyon verebilirler. Imidazoller genellikle
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indirgenlere (6rnegin; Na/sivi NHs, der.HI/kirmiz1 P, ¢inko/asit ve Ha/kat. gibi)
dayaniklidirlar [8].

2.4, imidazol ve Tiirevlerinin Elde Edilmesi

Heinrich Debus tarafindan imidazol ilk olarak 1858 yilinda sentezlendi, ama
cesitli imidazol tiirevleri 1840’larin baslarinda kesfedilmisti. imidazoliin sentezinde

imidazol olusturmak i¢in amonyakla, glioksal ve formaldehit kullanilmistir [9].

2.4.1. imidazol’un Elde Edilmesi

Imidazolun yiiksek verimle sentezinde kullanilan bir yontem o-

kloroasetaldehit dietilasetat’in NH3 ve formamid ile 1sitilmasidir [10].

o NH
ke [
175
Cl E—— + 2C,H:OH + HCI
NH, + N oHs
oczHS+ ’ /K -H,0 yZ
H (0]
o-Kloroasetaldehitdietilasetat ~ Formamid Imidazol

Sekil 2.10 Imidazoliin elde edilmesi

2.4.2. imidazol Tiirevlerinin Elde Edilmesi

Bu amagla kullanilan yontemlerden en 6nemli olanlar1 sunlardir;

» oa-Dikarbonil Bilesiklerinden

a-Dikarbonil bilesikleri aldehit ve NHj; ile tepkimeye girerek imidazol

tiirevlerini olusturur.
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R
R
R\C%O H __—N H N
| -3H,O = /
T L
R1/C\O Rz/ \O R, \N " IIFI R,
a-Dikarbonil bilesigi  Aldehit Imidazol Tiirevi

Sekil 2.11 a-Dikarbonil bilesiginden imidazol tlirevinin elde edilmesi

Bu reaksiyonda a-dikarbonil bilesigi olarak glioksal (R=H, R;=H) ve aldehit
olarak daformaldehit (R;=H) kullanilmas1 halinde imidazol elde edilir, bu nedenle
imidazole glioksalinde denir.

» a-Halogenoketonlardan

a-Halogenoketonlarin amidinler ile 1sitilmasi sonucu imidazol tiirevleri elde

edilebilir.

H
N Ry

R\ %O NH, R

C -H,O \ /

‘ + % C\ -HBr N

c
%, - \Br HN R, i
a-Halojenoketon ~ Amidin Imidazol Tiirevi

Sekil 2.12 a-Halojenoketon bilesiginden imidazol tiirevinin elde edilmesi

> a-Aminoketonlardan
a-Aminoketonlarin iminoesterler ile reaksiyonu da bir imidazol tiirevleri

olusumu ile sonuglanir.

H
N Ry
R N OR, R Y
C’ N -ROH \ /
_ ROH _ N
4C\ H,0
C HN R,
R]/ \o Y

o-Aminoketon Iminoester Imidazol Tiirevi

Sekil 2.13 a-Aminoketon bilesiginden imidazol tiirevinin elde edilmesi
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2.4.3. Imidazol Halkasinin Indirgenmesi

Bilinen indirgenlerle basarilamaz. Imidazolun indirgenmis iiriinleri olan
imidazolin ve imidazolidon tiirevleri ancak sentezle elde edilebilirler: 1,2-
diamintester den imidazolin tiirevi; 1,2-diamin+dietilkarbonattan imidazolidon tiirevi

elde edilebilir [11].

R\E/NHZ \\

H R
) S 151—> . W/
cH / -N,O0/-ROH \
, RO N
R - \NHZ
R

1,2-diamin Ester Imidazolin Tiirevi
R

R NH,

\Ig P

(C,H50,),CO NH
CH Dietilkarbonat

N R K

R NH, N o
H

1,2-diamin Imidazolidon Tiirevi

Sekil 2.14 1,2-diamin bilesiklerinden imidazol tiirevinin elde edilmesi
2.4.4. Mannich Reaksiyonu

Bir aktif hidrojenin metilamino veya siibstitlie metilamino grubu ile

yerdegistirmesi Mannich Reaksiyonu olarak bilinir.

c N HCI
HCHO  + HNR, C CH, +  H0

Sekil. 2.15 Mannich Reaksiyonu
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Reaksiyon bir etkin hidrojenli bilesigin, formaldehit veamonyak ile
kondenzasyonundan ibarettir. Etkin hidrojenli bilesik bir keton, asit, ester, fenol,
nitroalkan ve monosiibstitiie alkil olabilir. Amin bileseni ¢ogunlukla bir sekonder
amin (hidrokloriirii halinde) dir, amonyak yerine amonyum tuzlar1 da kullanilabilir.
Aromatik aminler bu reaksiyonu kolayca vermezler, fakat alifatik aminlerden

hazirlanan Mannich bazlariyla reaksiyona girerek yeni iiriinler olustururlar.

0
0
4 Vi
C\ + wcHo + HNR, —— %
CH, CH,CH,NR,
0 /O
®
c// + ArNHR L, @—c / + HNR,
N \

CH,CH,NHR ,
T CH,CH,NR (Ar)

Sekil 2.16 Mannich bazlari reaksiyonlari

Reaksiyon, etkin hidrojenli bilesik igine, amin, formaldehit ve bir ¢oziiclide
geri sogutucu altinda kaynatarak yapilir. Coziicii olarak etanol, metanol, nitrobenzen

veya nitrometan kullanilir [12].

2.4.5. Teorik Hesaplamal Kimya

Teorik hesaplamali kimya, hesaplamali kimya olarak ta bilinir; laboratuarda
madde sentezlenmeden bilgisayar ortaminda molekiilii ii¢ boyutlu gérme, modelleme
ve inceleme metotlarinin biitiiniidiir. Ozellikle madde sentezine gerek kalmadan,
spektrum almadan, laboratuar da Ol¢iimler yapmadan programlar sayesinde
bilgisayar ortaminda sentez yapmak gibi disiinebiliriz. Laboratuar da bir madde
sentezi i¢in reaktifler kullanilir, uzun zaman, para ve emek harcanir. Malzemenin
bilgisayarda tasarimi bu sorunlar1 ortadan kaldirmaktadir. Teorik hesaplamali
kimyanin teorikkismi molekiiler kuantum mekanigi ve klasik kuantumun istatistiksel
mekanigine dayanir. Hesaplamali kuantum kimyasi oldukga gelistirilmis bir noktaya
ulagmistir. Birgok atom, molekiiller ve nano molekiillerin elektronik yapisi kolayca

ve dogru bir sekilde hesaplanabilmektedir [13]. Bugiin, gelisen teknoloji ve yazilim
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programlar1 sayesinde kolaylikla kullanilabilecek programlar iiretilmistir. Son
yillarda kimya da hesaplama programlar1 kullananlarin sayisinda artig goriilmektedir.
Kimya da hemenhemen biitiin konularda her agidan niteliksel ve niceliksel bakimdan
yaklasik olarak hesaplama yapilabilecek program teorik kimyasal hesaplama

programui tarif edilmistir [14]. Molekiiler modellemenin uygulama alanlar1 su sekilde

siniflandirilmaktadir;
. [lag Tasarim1
J Malzeme Dizayni
. Kinetik Hesaplamalar
. Termokimyasal Hesaplamalar

. QSAR/QSPR/QSRR

2.4.6. Teorik Hesaplamali Kimya ile Hesaplanabilir Nicelikler

° Molekiil Geometrisi: Molekiillerin sekilleri, bag uzunluklari, agilari,

molekiiler ve elektron gecislerinin enerji durumlari,

o Kimyasal Reaktivite: Molekiiliin elektron yogunlugunun nerelerde

oldugunu (niikleofilik yerler) molekiiliin nerelerden saldiracagini tespiti,

. IR, UV ve NMR Spektumlari: Spektrumlardaki molekiile ait titresim

frekanslarini, absorbsiyon ve kimyasal kayma degerlerini hesaplama,

° Enzim ile Substrat Etkilesimi: Ila¢ tasarlama da, bir molekiiliin

enzimin aktif bolgesine baglanisini, uyumu, enzim-substrat iligkisi,

° Bilesiklerin Fiziksel Ozellikleri: Molekiile ait 6zellikler ve molekiiller

kisim ile materyal kismin etkilesimi [15].

2.4.7. Halkah Tiyoiirelerle Tlgili Literatiir Calismalar

Halkal1 tiyotirelerin en 6nemlileri 5, 6 ve 7 liyeli olanlardir. Bunlar arasinda 5
ve 6 iiyeli olanlar farmokolojik o6zelliklerinden dolayr ¢ok fazla ¢alisma
yapilmaktadir. Bu bilesiklerin en bilinen sentez yontemi farkli diaminlerin CS; ile

tepkimesinden elde edilen ditiyokarbamik asidin HCI ile halka kapanmasidir.
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H
N H
N S NH
NH :
N NH

Imidazolidin-2-tiyon  Tetrahidropirimidin-2-tiyon [1,3]-Diazepin-2-tiyon

Sekil 2.17 Halkal1 tiyotirelerin halka kapanmasi

Imidazolidin-2-tiyon literatiirde farkli isimlerle adlandirilmaktadir. Bunlardan
birka¢c tanesi asagida Ornek olarak verilmistir. Bunlar, Etilen tiyoiire, 2-
tiyoksoimidazolidin, 1,3-Etilen-2-tiyotire, 1,3-Etilentiyoiire, 2-imidazolidintiyon,
merkapto-4,5-dihidroimidazol’dir. Bu bilesik normal laboratuvar sartlarinda kararli,
erime noktas: 195-204 °C olan, suda ve polar organik c¢oziiciilerde iyi ¢oziinen bir
molekiildiir. Bu bilesik elektro kaplama, fungisit, vulkanizasyon hizlandirici, pestisit,
korozyon oOnleyici, sentetik regine, boya ve plastik yapimi gibi birgok farkli
alanlarda kullanilmaktadir.

Doymus imidazol, pirimidin ve diazepin ve benzo tiirevleri endiistri ve
eczacilikta ¢cok yaygin olarak kullanilmaktadir. Bu, bilesiklerin sentez ve sentez
metotlart gelistirilmesindeki yogun ilginin nedenini de agiklamaktadir [16-17].
Halkal1 iire ve tiyolirelerin notral H-bagi reseptorii yapiminda ve giiglii anyon
baglama ozelligi gosterdigi literatiirde bilinmektedir [18-19]. Bu bilesiklerin HIV
(human immunodeficiency virus) virlisiinii inhibe ettigi ve replikasyonunu
engelledigi bilinmektedir. Bir imidazolin-2-tiyon tiirevi olan Methimazole® (1-
methylimidazole-2-thione) tiroit bezi rahatsizliklarinin tedavisinde kullanilmaktadir.
Bazi imidazol-2-tiyon halkas1 igeren ilaglar romatizma tedavisinde kullanilacak ilag
olarak gelistirilmeye ¢alisilmaktadir.

Son zamanlarda literatiirde bu bilesiklerin antioksidan ve ates diisiiriicli
etkileri de bildirilmistir. Midaglizole, Deriglidole ve Efaroxangibi imidazolin
tiirevlerinin antihiper glisemik olarak umut verici aktivite gosterdigi rapor edilmistir
[20-21]. Onemli biyolojik aktivitelerinden dolay: halkal: tiyoiire igeren bilesiklerin

sentezi lizerinde yogun arastirmalarin yapilmasina yol agmaktadir.
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N NH i S
EtOH HCI
+ Cs, —» g —
NH
NH, NH, HS
[1,3]Diazepin-2-tiyon Tetrahidropirimidin-2-tiyon Imidazolidin-2-tiyon

Sekil 2.18 Halkali tiyoiirelerin sentezi

2017°de Alexander Sapegin, Angelina Osipyan ve Mikhail Krasavin’in
yapmis olduklar1 c¢alismada; Imidazolinle kaynastirilmis [1,4] oksazepinler, iki
adimda hazirlanmistir. (Metil 2-hidroksiaroatlar, etilen diamin ve bis-elektrofilik
aromatikler) Sulu K,COj3 (kolay, iyi hidrolitik) ile imidazolin N-alkilasyon isleminde
halka genislemesi sonucu elde edilen aren ile kaynasmis on tiyeli laktamlar, kiigiik
molekiile 6nemli Olgiide katkida bulunurken orta Olgekli halka sistemlerinde énemli

olglide katkida bulunmadigini ortaya koymuslardir [22].

R!

X
kat. RuO,/ NalOy4

2 =
OR aq.MeCN/DCM/
aseton

n X=0,NNs

. n=13 )
RZ
| LS
/ R! /_| N
Ti,0,DCM <
o) Bu-t o
R3 7 N\ \
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Sekil 2.19 Halka genislemesi

2017 yilinda Hai Anh Le Phuong ve grubu, g¢evre agisindan iyi huylu ve
diyastereoselektif2,4,5-trisiibstitiie-2-imidazolinlerin sentezi calismasini
yapmiglardir.  2,4,5-tristibstitlie edilmis tiirevler geleneksel olarak aromatik
aldehitlerin amonyak ile reaksiyonu, sert kosullar ve toksik ¢oziiciiler gerektirir. Bu
caligma da 2,4,5-trisiibstitiic edilmis Cis veya trans diastereomerler elde etmek i¢in
stirdiiriilebilir, tek kapli bir sentetik yol arastirilmigtir. 2-imidazolinlerin reaksiyon
parametreleri, 6rnegin amonyak kaynagi, aromatik aldehitler, sicaklik ve ¢oziicliniin
etkisi arastirilmistir. Sentezde, on alti farkli yesil ¢oziicii denenmistir. Reaksiyon
kinetigi ve kuantum caligmalar1 (DFT B3LYP / 6-31G (d, p)) programt ile yapilmistir
[23].

ilag:2

Biyomedikal bilim' /
R

. e ] )\ . Yiizey aktif madde?
Ligant onciisii -~ N NH

R R \
iyonik sivi*

Kataliz® J

iyonik polimer®

Sekil 2.20 2-Imidazolin tiirevleriningesitli uygulamalar1
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+ 5 NH,),Co,Solvent _ solvent
F,C q.(NHy), o6n

Sekil 2.21 Sicaklik ve ¢oziiciiniin reaksiyon iizerindeki etkisi

CHO
+ 2 eq.NHj source 2 Me Hil
F;C 96 h
CF3

Sekil 2.22 Amonyak kaynaginin reaksiyon tizerindeki etkisi

CHO N7 NH
R + 2 eq.(NH,4),CO;4 _2-Me THF __ _
we (XY

Sekil 2.23 P-ikame edicilerin reaksiyon iizerindeki etkisi

2018’de Art Kruithof ve grubunun yaptigi ¢alisma; integratif teori, deneyle
one c¢ikan Dbir arastirmadir. Cok bilesenli imidazolin-2-(ti) bilesiklerinin
reaksiyonlarin da reaktiviteyi Ongéorme  (MCR'ler) son derece zordur. Bu
reaksiyonlar ¢oklu yollar ve dogal olarak reaktanlarin ve fonksiyonel gruplarin
biiyiik degisimini icerir. Bugiine kadar, teorik kimya, deneysel kimyay1 dogrulamak
icin kullanilmistir. Bununla birliktecok bilesenli bir reaksiyon siirecinin

gelistirilmesi, reaktivite de en ilgili parametreleri belirleyerek zahmetli ve zaman
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alan optimizasyon c¢alismalarin1 6nlemek, gergekten teorik ve sentetik kimyay1
¢ozmek icin biitiinlestiren kompleks ve karmasik reaksiyon 6zelliklerini tam ayrintili
olarak a-asidik izo (tiyo) siyanatlarin, aminler ve aldehitler yogun fonksiyonel hale
getirilmis imidazolin-2- (ti) olanlarin yeni ¢ok yonli MCR'sinin gelistirilmesidir
[24].

RrR3

2-imidazolin 3-CR["]
EWG NC

e
It ©+©_.Q 1

— WG 2-imidazolin
RrR! H tek reaktif O

degistirmel®!

RZ-I:H2 Q O 9;% X
0O

imidazolin-2-tiyon

X=S,0
EWG NC

Sekil 2.24 imidazolin-2- (ti) olanlara erigsmek icin yeni bir MCR tasarimi

2016 yilinda Takuya Ishikawa ve arkadaslari; Diflorometillenmis
Oksazolidinler ~ Regio-reaksiyon ile 2-imidazolinlerin  sentezi  ¢alismasini
yapmuglardir.  Difluorometillenmis  oksazolidinler ~ve  2-imidazolinler;  2-
(diflorometil)-1-tosylaziridin, g¢esitli aldehitler veya nitriller ile birlikte giimiis
varliginda (I) heksafluoroantimonat veya titanyum (IV) floriirii, regio reaksiyonla

sentezlemislerdir [25].

Ts Ts
| Lewis asit I
N, WS gr,ce N
/ \ DCE \Q
CHO o
1

3i

HF,C

Sekil 2.25 Sentez i¢in Reaksiyon Kosullar1
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Ts
N
N AgSbF4(0.2 equiv) ~ HF2C R
/\ *+ RCHO \1
HF,C DCE,80 °C o

1 2a-1 3a-1

Sekil 2.26 Diflorometillenmis Oksazolidinesanin Substrat Kapsami

Ts

| x

N o HF,C
M
+  MeCN Lewis asidi 1/7—— e
HF,C DCE X

1 6a
7a

Sekil 2.27 7a Sentezi I¢in Reaksiyon Kosullar:

2015’te Shujian Huang, Yinlin Shao, Lixin Zhang, and Xigeng Zhou,
aminoalkenlerin nitrillerle sikloamidlenmesi ile siibstitiie edilmis 2-imidazolinler ve
tetrahidropirimidinlerin sentezlenmesi tizerine ¢alismiglardir.

Aminoalkenlerin ilk katalitik sikloamidlenmesi nitriller ile nadir toprak
kompleksleri kullanilarak elde edilmistir. Bu reaksiyon istenen intramolekiiler
alkenilamidinlerin hidroaminasyonu ile yeni 2-imidazolinler ve
tetrahidropirimidinleri basit tepkime kosullar1 altinda yiiksek verimlerde elde
etmislerdir [26].
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2. ONCEKIi CALISMALAR Ozlem KESKIN

Onceki calisma

1
R N N Rl\ o) RL OAc
/& 2, ligand, K;pO, N V N /3_/
4>
NH

0,, PhI(OAC), =N H ve )=N ()
R R
as1r1
AlMes(veya AlCl3)
100-120 °C
1.[Pd(MeCN),4](BF4),(1equiv) CO,Me
R-CN 6-8h /N /N
2.CO/MeOH,16-18 h \( y g n
+ Me N + N Pd 2)
1 SN
H Ar N 22-51 %
Bu Calisma
R2 : R

lizerinden R N/[Ln] l/
x=12 7; v R R
o
TR
R! x r2 R 99%

H Ln[N(SiMe3),]; (5 mol%) N 3
_N R Toluen, RT to 80 °C, 3-24 h - R
R! X + RCN N\M/\Z_/ 3)
X o2

Sekil 2.28 Yeni Gelistirilen Metot

2016 yilinda Anita Kornicka ve arkadaslari;[(Imidazolidin-2-il)imino]-IH-
indollerin yeni hipotansiyon ajanlar olarak olusturulmasi, in vitro ve in vivo biyolojik
aktivitelerinin arastirilmas: hakkinda ¢aligma yapmislardir. Hipotansiyonlu o2-AR
agonistlerinin  bir  I-[(imidazolidin-2-il)imino]-IH-indol  analoglar1  serisi, L-
[(imidazolidin-2-il) imino]-IH-indazoller sentezlendi ve in vitro olarak al- ve a2-
adrenoseptorlerindeki aktivitelerin yanisira imidazolin Il ve 12 reseptorlerinin en aktif
1-[(imidazolidin-2-il)imino]-1H-indoller, a1 i¢in yiiksek veya orta derecede afiniteler
gosterdigi, a2-adrenoseptorleri i¢cin imidazolin-11 iizerinde 6nemli baglayici oldugu,
Indol tiirevlerinin in vivo kardiyovaskiiler o6zellikleri, indol halkasinin C-7

konumunda ikame edilmesi, yiiksek kardiyovaskiiler aktivite gostermistir [27].
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2. ONCEKI CALISMALAR

Ozlem KESKIN

R=2,6-Cl, X=NH (klonidin)

a2/l1-agonist

R

N>
| Nen
N E

TN

N

R=H, halojen, alkil, alkoksil

a2- antagonistler (hipotansifler)

NP
. )
R=H, halojen, alkil, alkoksil
al- antagonistler (hipotansifler)
R=H, X=CH, (tolazolin)

al/o2 -antagonist

R

o< A

| N

== Il\I/ H
L

Y
R=H, halojen (marsanidin)
R=F, Cl, CH3z, OCHg,

D

(marsanidin ligantlar)
a2- antagonistler (hipotansifler)

>
| \/CH
/ N

| HN
;o=
R=H, halojen, alkil, alkoksil

Sekil 2.29 Elde Edilen al/ a2 —antagonistleri

2014’te  Alex ve Russell Martin; 1,2,4-triazol tiirevi bilesiklerin
antimikrobiyal  ozellikleri ile ilgili  literatiirde yer alan calismalarn
degerlendirmislerdir. N grubu iceren heterohalkali tibbi bilesiklerin biiyiik
bolimiinde 1,2,4-triazol gruplarmin oldugunu bu gruplarin genel olarak tautomer
yapida olduklarini da belirlemislerdir [28].

2012 yilinda Zarrouk ve grubu, 1H-1,2,4-triazol-3-amin (1), 4-amino-3-
hidrazin-4H  1,2,4-triazol-3-tiyol (2) ve 1H-1,24-triazol-3,5-diamin  (3)
bilesiklerininnitrik asitte bakirin korozyonunu o6nleyici etkisini DFT metodunu
kullanarak aragtirmiglardir. Bilesiklerin etkili bir sekilde korozyonu Onledigi

sonucuna varmislardir [29].
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3. MATERYAL ve YONTEM Ozlem KESKIN

3. MATERYAL ve YONTEM

3.1. Kullanmilan Arac ve Gerecler

- Deney diizenegi igin; licayak ve kiskaglar, geri sogutucu, beherler, deney
balonlari, huniler, bagetler, pipetler, pisetler, saat cami, siizge¢ kagitlari, kiigiik
numune siseleri,

- Tartim i¢in; Adventurer Pro AV264C (max. 260gr) model terazi,

-1sitma ve karistirma islemleri igin; termostatli ve diiz tablali magnetik 1sitic1,

- Erime noktas1 tayini i¢in; STUART SMP30 model erime noktasi tayini
cihazi,

- GAUSSIANO09 ve GAUSS VIEVO05 paket programlari,

- 'H-NMR ve ®*C-NMR spektrumlari igin; BRUKER 300 MHz, (inénii
Universitesi, Malatya) Spektrum cihazi,

- IR spektrumlar1 i¢in PERKIN ELMER FT-IR (ATR) spektroskopi cihazi,

3.2. Kullamlan Kimyasal Maddeler

- Reaktifler; imidazolidin-2-tiyon, 4-vinilbenzilkloriir, 2-klorobenzilkloriir, 3-
metil benzilkloriir, 4-nitrobenzoilkloriir,4-metilbenzoilkloriir, 4-tersiyerbiitilbenzoil
kloriir, 3,5-dinitrobenzoilkloriir, 4-metilpiperazin, N-metilpiperidin, N-etilpiperidin,
palmatoilkloriir, miristoilkloriir, steroilkloriir, laurilkloriir, trietilenamin.

- Coziicii olarak; Etil alkol, su, tetrahidrofuran, DMSO, kloroform.

3.3. Saflastirma

Kristallendirme yontemiyle saflastirma yapildi.

3.4. Spektroskopik Ol¢iimler

Bilesikleri karakterize etmek i¢in;
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3. MATERYAL ve YONTEM

Ozlem KESKIN

'H-NMR ve '*C-NMR spektrofotometresi BRUKER 300 MHz, (inénii

Universitesi, Malatya)

Infrared spektrofotometresi PERKIN ELMER FT-IR (ATR) (Adiyaman

Universitesi, Adiyaman)

3.5. Tepkime Semasi

O,N 6
[e] S (o]
/MNéNM
11-14

R =2-Cl; 3-CH;; 4-CH=CH,,

R, = 4-NO,; 4-CHj; 4TerBiitil; 3,5-dinitro
n = 9,11,13,15

R; = 4-CH3, x=H;, 4-CH3, x=N; 4-

Etil, x=0

N R
[Saeae
1-3

Sekil 3.1 Tez kapsaminda yapilan deneylerin sematik gosterimi

37



3. MATERYAL ve YONTEM Ozlem KESKIN

3.6. Deneysel Calisma
3.6.1. Imidazolidin-2-tiyon’un Benzil tiirevlerinin sentezi (1-3)

50 mI’lik deney balonuna 0,01 mol (1,02 gr) imidazolidin-2-tiyon, 0.04 mol
(1,6 gr) NaOH ve 20 ml DMSO konuldu. Magnetik karistiricida oda sicakliginda 20
dk karistirildi. Reaksiyon ortamina 2- klorobenzilkloriir (veya 3-metilbenzilkloriir
veya 4-vinilbenzilkloriir) damla damla ilave edildi. Reaksiyona 35-40 °C’de 5 saat
devam edildi. Tepkime sonunda buzlu su eklenerek madde ¢oktiiriildii. Stiziilerek

oda sicakliginda kurutuldu. Ham iiriin etil alkolde kristallendirildi.

3.6.2. Imidazolidin-2-tiyon’un Benzoil Tiirevlerinin Sentezi (4-7)

50 ml. deney balonuna 0.01 mol ( 1,02 g.) imidazolidin-2-tiyon, 0,03 mol
trietilenamin ve 20 ml THF konularak magnetik karistiricida oda sicakliginda 20 dk
karistirildi. Reaksiyon ortamina 4-nitrobenzoilkloriir(veya4-metilbenzoilkloriir, 4-
tersyerbiitilbenzoilkloriir, 3,5-dinitrobenzoilkloriir) eklendi. Geri sogutucu altinda
sicaklik kontrollii artirilarak, reaksiyona ¢oziiciiniin kaynama sicakliginda 24 saat
devam edildi. Karisim sicak olarak siiziildii. Vakum altinda déner buharlastiricida

¢oziiciisii uzaklastirildi. Ham iiriin etil alkolde kristallendirildi.

3.6.3. Imidazolidin-2-tiyon’un Yag Asitleri Tiirevlerinin Sentezi (11-14)

50 ml. deney balonuna 0.01 mol ( 1,02 g.) imidazolidin-2-tiyon, 0,03 mol
trietilenamin ve 20 ml THF konularak magnetik karistiricida oda sicakliginda 20 dk
karistirildi.Reaksiyon ortamina palmatoil kloriir (veya steroil kloriir, miristoil kloriir,
lauril kloriir) damla damla ilave edildi. Geri sogutucu altinda sicaklik kontrollii
artirtlarak, reaksiyona c¢oziicliniin kaynama sicakliginda 24 saat devam edildi.
Karisim sicak olarak siiziildi. Vakum altinda doner buharlastiricida ¢oziiciisii

uzaklastirildi. Ham tiriin etil alkolde kristallendirildi.
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3. MATERYAL ve YONTEM Ozlem KESKIN

3.6.4. Imidazolidin-2-tiyon’un Mannich Tiirevlerinin Sentezi (8-10)

50 ml deney balonuna sirastyla 20 ml Metilalkol, 0.01 mol imidazolidin-2-
tiyon ve0,03 mol formaldehit ilave edilip karistirildi magnetik karistiricida oda
sicakliginda 20 dk. karigtirildi. Daha sonra reaksiyon ortamina 4-metilpiperidin (veya
N-metil piperazin, N-etil piperazin) damla damla eklendi. Reaksiyona 4 saat oda
sicakliginda devam edildi. Vakum altinda doner buharlastiricida ¢oziiciisii

uzaklagtirildi. Ham {iriin etil alkolde kristallendirildi.
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4. BULGULAR ve TARTISMA

Bu boliimde sentezlenen bilesikler tizerindeki numaralandirma sadece proton
ve proton sayilarmin yerlerini belirlemek amaciyla yapilmistir. Bilesik

adlandirmalariyla ilgili bir numaralandirma degildir.

4.1. Deneysel Bulgular

4.1.1. 1,3-Bis-(4-vinilbenzil)imidazolidin-2-tiyon (1) Karakterizasyonu

Sl Erime Noktas:: 316 °C’de erimedi.
Kararip kdmiirlesti.

H,C % Verim: 68

31
1\{ Kimyasal Formiil: C;H2,N2S
1 /v/s Molekiil Agirligi: 334,48
7
2
N
> 34 37 41
,C ¢ ==CcH,

Sekil 4.1 1,3-Bis-(4-vinilbenzil)imidazolidin-2-tiyon bilesigi

IR (ATR, cm™): 3098-3058 (Aromatik C-H gerilme titresimi), 2921-2865 (Alifatik
C-H gerilme titresimi), 1678 (Aromatik C=C gerilme titresimi), 1623 (C-N gerilme
titresimi), 1112 (Alifatik C=C egilme titresimi), 819 ( C=S egilme titresimi)
IH-NMR: (300 MHz, DMSO-dg) & 3.40 (Hz,2H), 3.40 (Hy, 2H), 4.87 (Ha1, 2H),
5.25 (Ha7, 1H), 5.25 (Hae 1H), 5.75 (Ha1, 2H), 5.75 (Has, 2H), 7.30 (J=6 Hz, Hy1,23
2H), 7.30 (J=6 Hz, Has 57, 2H), 7.38 (J=6 Hz, His 16, 2H), 7.38 (J=6 Hz, H10,12 2H)
BC-NMR: (300 MHz, DMSO-dg) & 45.43 ( C-1lve C-2), 51.06 (C-31 ve C-34),
114.00 (C-41 ve C-44), 128.09 (C-23ve C-27), 126.24 (C-10, C-12, C-15 ve C-16),
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4. BULGULAR VE TARTISMA Ozlem KESKIN

128.09 (C-21 ve C-25), 136.01 (C-29 ve C-30), 136.02 (C-37 ve C-39), 137.09 (C-11
ve C-17), 182.88 ( C-7)

ooooo
em-1

Sekil 4.2 (1) No’lu bilesigin deneysel IR spektrumu

Sekil 4.3 (1) No’lu bilesigin *H-NMR spektrumu (DMSO-d6, 300 MHz)

1”1 |

I T e R T =
(i

Sekil 4.4 (1) No’lu bilesigin **C-NMR spektrumu (DMSO-d6, 300 MHz)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.1.2. 1,3-Bis-(2-klorobenzil)imidazolidin-2-tiyon (2) Karakterizasyonu

Erime Noktasi: 113,8 °c

% Verim: 63

Kimyasal Formiil: C17H16CI2N,S
Molekiil Agirligr: 351,29

Cl

Sekil 4.5 1,3-Bis-(2-klorobenzil)imidazolidin-2-tiyon bilesigi

IR (ATR, cm™): 3068-3043 (Aromatik C-H gerilme titresimi), 2987-2896 (Alifatik
C-H gerilme titresimi), 1678 (Aromatik C=C gerilme titresimi), 1592 (C-N gerilme
titresimi), 799 (C=S egilme titresimi), 741 (C- CI egilme titresimi)

'"H-NMR: (300 MHz, CDCls-d ) & 3.47 (Hz, 2H), 3.47 (Hi, 2H), 5.02 (Hzs, 2H),
5.02 (Hzs, 2H), 7.25 (H19,21, 29, 31 4H), 7.38 (H3s,37 2H), 7.47 (H10,14, 2H)

BC-NMR: (300 MHz, CDCls-d) § 45.73 (C-1ve C-2), 48.73 (C-23 ve C-26), 127.23
(C-19 ve C-21), 128.92 (C-29ve C-31), 129.57 (C-33, C-35), 129.85 (C-10 ve C-14),
133.68 (C-11 ve C-16), 133.92 (C-12 ve C-15), 183.55 (C-7)
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uuuuu
em1

Sekil 4.6 (2) No’lu bilesigin deneysel IR spektrumu

is 14 13 iz 11 10 9 a r - 1 4 3 2 1 a
11 {ppem)

Sekil 4.7 (2) No’lu bilesigin *H-NMR spektrumu (CDCI3-d, 300 MHz)

. ll_\l - |l

210 200 130 i80 170 1540 is0 140 130 1z0 110 100 a0 ao 70 {1 50 40 30 20 10 a
1 {ppm)

Sekil 4.8 (2) No’lu bilesigin **C-NMR spektrumu (CDCI3-d, 300 MHz)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.1.3. 1,3-Bis-(3-metilbenzil)imidazolidin-2-tiyon (3) Karakterizasyonu

37CH3
Erime Noktasi: 146,9 °c
% Verim: 64
HZ/C30 Kimyasal Formiil: C19gH22N>S

N%S Molekiil Agirligr: 310,46
2 7
&

41CH,

Sekil 4.9 1,3-Bis-(3-metilbenzil)imidazolidin-2-tiyon bilesigi

IR (ATR, cm™): 3078-3017 (Aromatik C-H gerilme titresimi), 2936-2886 (Alifatik
C-H gerilme titresimi), titresimi), 1605 (C-N gerilme titresimi), 1587 (Aromatik C=C
gerilme), 761.23 (C=S egilme titresimi)

'H-NMR: (300 MHz, CDCl3-d) & 2.32 (Ha1, 3H), 2.32 (Hs;, 3H), 3.38 (Hao, 2H),
3.38 (Hy7, 2H), 4.85 (H2, 2H), 4.85 (H3, 2H)

BC-NMR: (300 MHz, CDCl5-d) & 21.54 (C-37ve C-41), 45.13 (C-1 ve C-2), 52.44
(C-27 ve C-30), 124.89 (C-10ve C-15), 128.57 (C-12, C-16, C-22, C-24, C-33, C-
35), 136.53 ( C-21 ve C-26), 138.49 (C-11 ve C-17), 182.88 (C-12 ve C-15)
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em1

Sekil 4.10 (3) No’lu bilesigin deneysel IR spektrumu

@w

80 75 7.0
f1 (ppm)

Sekil 4.11 (3) No’lu bilesigin *H-NMR spektrumu (CDCI3-d, 300 MHz)

i | |

80 75 70
f1 (ppm)

Sekil 4.12 (3) No’lu bilesigin *C-NMR spektrumu (CDCI3-d, 300 MHz)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.1.4. 1,3-Bis-(4-metilbenzoil)imidazolidin-2-tiyon (4) Karakterizasyonu

Erime Noktast: 166,9 °C

% Verim: 68

Kimyasal Formiil: C19H18N202S
Molekiil Agirligr: 338,42

Sekil 4.13 1,3-Bis-(4-metilbenzoil)imidazolidin-2-tiyon bilesigi

IR (ATR, cm™): 3012-2951 (Aromatik C-H gerilme titresimi), 2855-2815 (Alifatik
C-H gerilme titresimi), 1787 (C=0 gerilme titresimi), 1603 (C-N gerilme titresimi),
1507 (Aromatik C=C gerilme), 791 (C=S egilme titresimi)

'H-NMR: (300 MHz, DMSO-dg) & 3.81 (Hss, 3H), 3.81 (Hss, 3H), 4.13 (H,, 2H),
4.13 (Hy, 2H), 6.95 (J=6 H,, Hag31, 2H), 6.95 (J=6 H,, Hs,272H), 7.71 (J=6 H,,
Hi6,17, 2H), 7.71(J=6 H;, Hi0,12, 2H)

BC-NMR: (300 MHz, DMSO-dg) & 45.90 (C-35ve C-39), 55.42 (C-1 ve C-2),
113.26 (C-25, C-27, C-29 ve C-31), 126.42 (C-10,C-16, C-17), 131.79 (C-11, C-18),
162.17 (C-33ve C-34),170.81 (C-15 ve C-21), 179.07 (C-7)
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95,6

90

85

80

%T

5

70

65

58,8

4000,0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 650,0
cm-1

Sekil 4.14 (4) No’lu bilesigin deneysel IR spektrumu

Rl

8.0 7.5 7.0
f1 (ppm)

Sekil 4.15 (4) No’lu bilesigin *H-NMR spektrumu (DMSO-d6, 300 MHz)

1 |

110 100
f1 (ppm)

Sekil 4.16 (4) No’lu bilesigin “*C-NMR spektrumu (DMSO-d6, 300 MHz)
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4.1.5. 1,3-Bis-(4-tersiyerbiitilbenzoil)imidazolidin-2-tiyon (5) Karakterizasyonu

37

o — CHj;
\\ 029 / Erime Noktasi: 214,9 °C
S C 1 3 C CH;,4
>/N/ " \12 31/ 35\CH37 % Verim: 70
7

o \) » Kimyasal Formiil: C5H3oN202S
N
NN Molekiil Agirhigr: 422,58

36
©

49
HC — / \5C7
53 H;
H,C

Sekil 4.17 1,3-Bis-(4-tersiyerbiitilbenzoil )imidazolidin-2-tiyon bilesigi

IR (ATR, cm™): 2982-2946 (Aromatik C-H gerilme titresimi), 2875 - 2845 (Alifatik
C-H gerilme titresimi), 1666 ( C=0 gerilme titresimi), 1603 (C-N gerilme titresimi),
1466 (Aromatik C=C gerilme), 763 (C=S egilme titresimi)

'H-NMR: (300 MHz, CDCls-d ) & 1.28 ( Hs7, 3H), 1.28 (Hss, 3H), 1.28 (Hae 3H),
4.19 (Hy, 2H), 4.19 (Hy, 2H), 7.37 (J=9 H,, Hy9 31, 2H), 7.37 (J=9H,, Hys5,7, 2H), 7.58
(J=9 Hz, H17.26, 2 H), 7.58 (J=9H_, Hip 12, 2H)

B¥C-NMR: (300 MHz, CDCls-d) & 35.07 (C-37, C-41, C-45, C- 49, C- 53ve C-57),
42.60 (C-35 ve C-36), 45.79 (C-1 ve C-2), 125.06 (C-25, C-29 ve C-31), 129.13
(C-10, C-12, C-16, C-17), 131.49 (C-11 ve C-18), 156.96 (C-33 ve C-34), 171.93
(C-15ve C-21), 179.86 ( C-7)
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m1

Sekil 4.18 (5) No’lu bilesigin deneysel IR spektrumu

80 7.5 7.0
1 (Ppm)

Sekil 4.19 (5) No’lu bilesigin ‘H-NMR spektrumu (CDCI3-d, 300 MHz)

1l |

110 100
1 (ppm)

Sekil 4.20 (5) No’lu bilesigin **C-NMR spektrumu (CDCI3-d, 300 MHz)
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4.1.6. 3-(3,5-dinitrobenzoil)-1H-imidazolidin-2-tiyon (6) Karakterizasyonu

Erime Noktast: 216,7 °C

% Verim: 75

Kimyasal Formiil: C19HgN4OsS
Molekiil Agirligi: 296,26

Sekil 4.21 3-(3,5-dinitrobenzoil)-1H-imidazolidin-2-tiyon bilesigi

IR (ATR, cm™): 3220-3129 (Aromatik C-H gerilme titresimi), 2926-2881 (Alifatik
C-H gerilme titresimi), 1671 (C=0 gerilme titresimi), 1623 (C-N gerilme
titresimi), 1458 (Aromatik C=C gerilme), 718 (C=S egilme titresimi)

'H-NMR: (300 MHz, DMSO-dg) 8 3.36 (J=6Hz, Hy, 2H), 4.19 (J=6H,, Hy 2H),
8.74 (Hgg, 2H), 8.91 (Hys, 1H ), 10.07 (Hs, 1H)

BC-NMR: (300 MHz, DMSO-ds) & 41.25 (C-1), 47.26 (C-2), 119.81 (C-18),
128.07 (C-8), 138.96 (C-9, C-10), 146.93 (C-16 ve C-17), 165.78 (C-13), 178.70
(C-7)
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Sekil 4.22 (6) No’lu bilesigin deneysel IR spektrumu

-

14.5 13.5 12.5 11.5 10.5 95 9.0 85 80 75
1 (ppm)

(VD B I

70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 0.0

Sekil 4.23 (6) No’lu bilesigin *H-NMR spektrumu (DMSO-d6, 300 MHz)

110 100 920 80 70 60 50 40 30 20 10 o
1 (ppm)

Sekil 4.24 (6) No’lu bilesigin “*C-NMR spektrumu (DMSO-d6, 300 MHz)
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4.1.7. 1,3-Bis-(4-nitrobenzoil)imidazolidin-2-tiyon (7) Karakterizasyonu

(0]
s \\c NO,
N/ 16 Erime Noktas:: 71,1 °C
o Q v % Verim: 46
N
\C/ Kimyasal Formiil: C17H12N4OsS

Molekiil Agirligi: 400,37

O,N

Sekil 4.25 1,3-Bis-(4-nitrobenzoil)imidazolidin-2-tiyon bilesigi

IR (ATR, cm™):2962-2896 (Alifatik C-H gerilme titresimi), 1683 (C=O gerilme
titresimi), 1603(C-N gerilme titresimi), 1522 (Aromatik C=C gerilme), 789 (C=S
egilme titresimi)

'H-NMR: (300 MHz, DMSO-dg) & 4.25 (Hy,, 4H), 7.87 (J= 9 Hz, Hig121719, 4H),
8.24 (J=9 Hz, Hy729.32.324H)

BC-NMR: (300 MHz, DMSO-dg) & 45.60 ( C-1, C-2), 123.12 (C-27, C-29, C-31,
C-33), 129.05 (C-10, C-12, C-17, C-19), 140.62 ( C-11, C-20, 148.58 (C-13, C-18),
169.46 (C-16, C-23), 178.40 (C-7)
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ooooo
1

Sekil 4.26 (7) No’lu bilesigin deneysel IR spektrumu

L

80 75 7.0
f1 (ppm)

Sekil 4.27 (7) No’lu bilesigin *H-NMR spektrumu (DMSO-d6, 300 MHz)

| L

110 100
f1 (ppm)

000000

Sekil 4.28 (7) No’lu bilesigin *C-NMR spektrumu (DMSO-d6, 300 MHz)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.1.8. 1,3-Bis-(4-metilpiperidin-1-il-metil)-imidazolidin-2-tiyon (8)

Karakterizasyonu

w 51 1C9H3
N : . 0
e b B Erime Noktas1:151,8 °C
/ a % Verim: 78
N < Kimyasal Formiil: C;7H3,N4S ~ Molekiil
2
ﬁ% Agirhigi: 324,53
. N
44 41
\11
H,C N 53 CH;
47
5 38

Sekil 4.29 1,3-Bis-(4-metilpiperidin-1-il-metil)-imidazolidin-2-tiyon bilesigi

IR (ATR, cm™): 2946-2865 (Alifatik C-H gerilme titresimi), 1489 (C-N gerilme
titresimi), 773 (C=S egilme titresimi)

'H-NMR: (300 MHz, CDCls-d ) 8 0.91 (Hig47, 2H), 0.99 (Hig203847 5H), 2.19
(H19.2629,32,38.41,51,53, 10H), 2.85 ( Ha629,35.44, 7H), 3.63 (H12 4H), 4.32 (Hi, 1H),
4.32 (Hi1,14, 2H)

3C-NMR: (300 MHz, CDCl3-d) & 21.54 (C-19, C-47), 29.50 (C-51, C-53), 34.16
(C-23, C-32, C-38 ve C-41), 51.06 (C-44), 45.73 (C-1 ve C-2), 51.06 (C-26 ve C-
29), 69.61 (C-11 ve C-14), 183.18 (C-7)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

uuuuu 181
em-1

Sekil 4.30 (8) No’lu bilesigin deneysel IR spektrumu

| -l

EEN

-

8 7
1 (ppm)

Sekil 4.31 (8) No’lu bilesigin ‘H-NMR spektrumu (CDCI3-d, 300 MHz)

110 100
1 (ppm)

Sekil 4.32 (8) No’lu bilesigin *C-NMR spektrumu (CDCI3-d, 300 MHz)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.1.9. 1,3-Bis-(4-metilpiperazin-1-il-metil)imidazolidin-2-tiyon (9)

Karakterizasyonu

34 s
31 N7 21 ) 0
Erime Noktasi: 96,5 °C
N
HzC( - % Verim: 83
/ Kimyasal Formiil: C15H30NsS

N
; %s Molekiil Agirligi: 326,50
7
1

N
46 43
11

H2C N N - CH3
49

37 4

Sekil 4.33 1,3-Bis-(4-metilpiperazin-1-il-metil)imidazolidin-2-tiyon bilesigi

IR (ATR, cm™): 2936-2784 (Alifatik C-H gerilme titresimi), 1673 (C-N gerilme
titresimi), 778 (C=S egilme titresimi)

BC-NMR: (300 MHz, CDCl5-d) & 46.03 (C-21, C-28 ve C-49), 46.47 (C-1, C-2),
50.38 (C-31, C-34, C-38 ve C-46), 54.67 (C-25, C-37, C-40, C-43), 69.24 (C-11 ve
C-14), 183.18(C-7)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

ooooo
em-1

Sekil 4.34 (9) No’lu bilesigin deneysel IR spektrumu

| \ A

7
1 (ppm)

Sekil 4.35 (9) No’lu bilesigin "H-NMR spektrumu (CDCI3-d, 300 MHz)

| L

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 119 100 90 80 70 60 50 40 30 20 10 0
1 (ppm

Sekil 4.36 (9) No’lu bilesigin *C-NMR spektrumu (CDCI3-d, 300 MHz)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.1.10. 1,3-Bis-(4-etilpiperazin-1-il-metil)imidazolidin-2-tiyon (10)
Karakterizasyonu

i Erime Noktast: 131,9 °C
30 33 N /23\

SgHa % Verim: 85

H2C/ 24 Kimyasal Formiil: C17H34NgS
14
/ Molekiil Agirligi: 354,56
N
S
2 7
N
N
\ . 36 39
H,C N N——CH,
48
45 4

CH
51 °

Sekil 4.37 1,3-Bis-(4-etilpiperazin-1-il-metil)imidazolidin-2-tiyonbilesigi

IR (ATR, cm™): 2962-2810 (Alifatik C-H gerilme titresimi), 1486 (C-N gerilme
titresimi), 768 (C=S egilme titresimi)

B¥C-NMR: (300 MHz, CDCls-d) & 12.30 (C-51, C-55), 46.10 (C-1, C-2), 50.08 (C-
24, C-27, C-30 ve C-45), 52.71 (C-33, C-36, C-42, C-48), 68.64 (C-21 ve C-39),
70.89 (C-11 ve C-14), 183.18 (C-7)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

00000

Sekil 4.38 (10) No’lu bilesigin deneysel IR spektrumu

TN

7
1 (ppm)

Sekil 4.39 (10) No’lu bilesigin *H-NMR spektrumu (CDCI3-d, 300 MHz)

| A ” {M

110 100
1 (ppm)

Sekil 4.40 (10) No’lu bilesigin *C-NMR spektrumu (CDCI3-d, 300 MHz)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.1.11. 1,3-Bisheksadekanoilimidazolidin-2-tiyon (11)Karakterizasyonu

o Erime Noktast: 113,8 °C
% Verim: 81

NP
C

KimyasaFormiil: C3sHgsN202S
Molekiil Agirligt: 578,98

Sekil 4.41 1,3-Bisheksadekanoilimidazolidin-2-tiyon bilesigi

IR (ATR, cm™): 2011-2845 (Alifatik C-H gerilme titresimi), 1704 (C=0 gerilme
titresimi), 1461 (C-N gerilme titresimi), 715 (C=S egilme titresimi)

1H-Nl\/|RZ(30O MHz, CDCls-d) o6 0.84 (Hi25160103,6H), 1.27 (H
24,27,30,33,36,39,45,48,54,57,60,67,70,73,76,79,82,85,88,91,94,97,100,103, 44H), 1.27 (Hasas, 2H), 1.65
(H21.42551,64, 6H), 3.25 (His18, 4H), 3.96 (Hy ., 4H)

3C.NMR: (300 MHz, CDCls-d) & 14.26 (C-60, C-103), 24.55 (C-57, C-100),
2036 (C-21, C-64), 29.42 (C-45, C-48), 29.51 (C-42, C-51 ve C-67), 29.62 (C-
24, C-27, C-39, C-70, C-76, C-82, C-88, C-94), 29.69 (C-30, C-33, C-36, C-73, C-
79,C-85, C-01), 31.86 (C-54, C-97), 39.12 (C-1, C-2), 43.77 (C- 15, C-18), 175. 59
(C-10, C-11), 177.54 (C-7)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Sekil 4.42 (11) No’lu bilesigin deneysel IR spektrumu

S

b

8 7
f1 (ppm)

Sekil 4.43 (11) No’lu bilesigin *H-NMR spektrumu (CDCI3-d, 300 MHz)

| {}}

|

110 100
f1 (ppm)

Sekil 4.44 (11) No’lu bilesigin **C-NMR spektrumu (CDCI3-d, 300 MHz)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.1.12. 1,3-Bisoktadekanoilimidazolidin-2-tiyon (12)Karakterizasyonu

Erime Noktas1: 86,9 °c

% Verim: 79

Kimyasal Formiil: C39H74N20,S
Molekiil Agirligt: 635,08

113

115
Sekil 4.45 1,3-Bisoktadekanoilimidazolidin-2-tiyonbilesigi

IR (ATR, cm'l): 2951-2845 (Alifatik C-H gerilme titresimi), 1701 (C=0 gerilme
titresimi), 1458(C-N gerilme titresimi), 715 (C=S egilme titresimi)

'H-NMR: (300 MHz, CDClz-d ) & 0.88 (Hios115, 6 H), 1.26
(H33,36,39,42,45,48,51,54,57,60,75,78,81,84,87,90,93,96,99,102,105 112, 41H), 1.55 (H30425172,112, 7H),
1.69 (H27604H), 2.17 (H21.246366, 8H), 3.26 (H12, 4H), 3.99 (His1s, 4H)
BC-NMR: (300 MHz, CDCls-d) & 14.15 (C-108, C-115), 22.68 (C-112), 24.74
(C-105), 31.91 (C-21, C-63), 29.14 (C-57), 29.37 (C-51), 29.43 (C-45, C-48),
29.52 (C-66), 29.63 (C-24, C-42), 29.70 (C- 27, C-30, C-33, C-36, C-39, C-54, C-
60, C-69, C-72, C- 75, C-78, C-81, C-84, C-84, C-87, C-90, C-93, C-96, C-99, C-
102), 38.97 (C-15, C-18), 43.68 (C-1, C-2), 175.72 (C-10, C-11), 177.46 (C-7)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sekil 4.46 (12) No’lu bilesigin deneysel IR spektrumu

) J\_J\ /\L}L_/J‘L I
60 55 50 45 40 3.5 3.0 2.5 20 1.5 1.0 05 0.0

80 _ 75 7.0
1 °(ppm)

Sekil 4.47 (12) No’lu bilesigin "H-NMR spektrumu (CDCI3-d, 300 MHz)

N

90 80 70 60 50 40 30 20 10 o

210 200 190 180 170 160 150 140 130 120 110 _ 100
f1 (ppm)

Sekil 4.48 (12) No’lu bilesigin *C-NMR spektrumu (CDCI3-d, 300 MHz)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.1.13. 1,3-Bistetradekanoilimidazolidin-2-tiyon (13) Karakterizasyonu

Erime Noktast: 71,1 °c

% Verim: 82

Kimyasal Formiil: C31HsgN20,S
Molekiil Agirligi: 522,87

Sekil 4.49 1,3-Bistetradekanoilimidazolidin-2-tiyon bilesigi

IR (ATR, cm™): 2951 -2840 (Alifatik C-H gerilme titresimi), 1701 (C=0 gerilme
titresimi), 1458 (C-N gerilme titresimi), 715 (C=S egilme titresimi)

'H-NMR: (300 MHz, CDCls-d ) & 0.88 (J=8 Hz, Hgre1 6H), 1.26
(H21,24,27,30,33,36,39,42,45 48,51, 54,57,60,63,66,69,72,75.78,81,84, 44H), 3.25 (J=8 Hz, Hys1s, 4H),
3.98 (s, Hy 2, 4H)

BC-NMR: (300 MHz, CDCls-d) & 14.14 (C-91), 22.72 (C-87), 24.77 (C-51),
29.14 (C-84), 29.36 (C-21, C-54), 29.43 (C-24, C-42, C-45, C-57), 29.51 (C-72,
78), 29.62 (C-60, C-66), 29.66 (C- 27), 29.67 (C-30, C-33, C-48), 29.69 ( C-36, C-
39, C-63, C-69), 39.02 (C-75, C-81), 43.60 (C-15, C-18), 43.60 (C-1, C-2), 175.59
(C-10, C-11), 177.24 (C-78)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

em1

Sekil 4.50 (13) No’lu bilesigin deneysel IR spektrumu

I { ‘JM I
6 s a 3 2 1 o

8 7
f1 (ppm)

Sekil 4.51 (13) No’lu bilesigin *H-NMR spektrumu (CDCI3-d, 300 MHz)

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 11? 100 90 80 70 60 50 40 30 20 10 o
1 (ppm)

Sekil 4.52 (13) No’lu bilesigin **C-NMR spektrumu (CDCI3-d, 300 MHz)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.1.14. 1,3-Bisdodekanoilimidazolidin-2-tiyon (14) Karakterizasyonu

Erime Noktasi: 64,4 °c

% Verim: 84

Kimyasal Formiil: C,7H50N202S
Molekiil Agirligt: 466,76

79

Sekil 4.53 1,3-Bisdodekanoilimidazolidin-2-tiyon bilesigi

IR (ATR, cm™): 2946-2845 (Alifatik C-H gerilme titresimi), 1704 (C=0 gerilme
titresimi), 1458 (C-N gerilme titresimi), 713 (C=S egilme titresimi)

'H-NMR: (300 MHz, CDClIs-d ) & 087 ( J= 6 Hz, Hz6H), 1.27
(H24,27,30,33,36,39,42,45,51,54,57,60,63,66.69,72, 31H), 1.69 (J= 6 Hz, Ha14s, 4H), 3.25 (J=6
Hz, His 15, 4H), 3.97 (s, Hy 2, 4H)

BC-NMR: (300 MHz, CDCl;-d) & 14.10 (C-75, C-79), 24.72 (C-45, C-72), 22.65
(C-48), 29.13 (C-21, C-51), 29.35 (C-24, C-54), 29.42 (C-30, C-36, C-60), 29.50 (C-
27, C-57), 29.62 (C-33, C-39, C-63, C-66), 31.87 (C-42, C-69), 43.58 (C- 1, C-2),
38.97 (C-15, C-18), 175.59 (C-10, C-11), 177.24 (C-7)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

eme1

Sekil 4.54 (14) No’lu bilesigin deneysel IR spektrumu

| I

8.0 75 7.0
f1 (ppm)

Sekil 4.55 (14) No’lu bilesigin *H-NMR spektrumu (CDCI3-d, 300 MHz)

aaaaaa 110 100
f1 (ppm)

Sekil 4.56 (14) No’lu bilesigin *C-NMR spektrumu (CDCI3-d, 300 MHz)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2. Teorik Cahisma

Calismanin teorik kisminda GAUSSIAN 09 paket programi kullanilarak
sentezlenen maddelerin her bir tekli bagi (sigma baglari) semi empirik yontem ile en
diisiik enerjili konformerleri belirlendi. B3LYP/6-311+G(d,p) yontemi ile optimize
edildi. Ayn1 program kullanilarak DFT metodu ile teorik hesaplamalari yapildi.
Gauss View 5.0 kullanilarak; maddelerin {i¢ boyutlu goriintimleri, NBO analizi
sonugclari, teorik NMR spektrumlari, teorik IR, molekiil orbital gosterimi ve HOMO-
LUMO enerji yiizeyleri ve enerji degisimleri hesaplandi.

Teorik hesaplamalari yapilan molekiiller asagida sekil 4. 57° de verilmistir.
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4. BULGULAR VE TARTISMA Ozlem KESKIN

13 79

14

Sekil 4.57 Teorik hesaplamalar1 yapilan bilesikler
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.1. 1,3-Bis-(4-vinilbenzil)imidazolidin-2-tiyon (1) Analizi

> & i‘wl
& & -

,,,.3; d“ 3’%43 E ) @

Sekil 4.58 (1) No’lu bilesigin Gauss View ile ii¢ boyutlu goriiniimii

IR Spectrum
09 ¥ H’*WTWMW F -0
200 - \W -oonp O
4007 Lo =
] - o
o ol
1000 500 i
1200 1000
1400 _—'IED'DO
1600 - 1400 T
1800 - - 1600
IIIII|IIII|IIIIIIIIIIIIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|
3500 3000 2500 2000 1500 1000 500 0 -500
Frequency (cm™)

Sekil 4.59 (1) No’lu bilesigin teorik IR spektrum
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Cizelge 4.1 (1) No’lu bilesigin teorik IR analizi

TED B3LYP/6-311+ (d,p)

Titregim Tiirii

STRE CH 3095 (45) + 3089 (51)

STRE CH 3177 (71) + 3159 (26)

STRE CH 3182 (11) + 3156 (85)

STRE CH 3185 (30) + 3167 (69)

STRE CH 3170 (35) + 3153 (63)

STRE CH 3170 (62) + 3153 (36)

STRE CH 3185 (68) + 3167 (29)

STRE CH 3177 (25) + 3159 (70)

STRE CH 3182 (84) + 3156 (11)

STRE CH 3130 (90)

STRE CH 3131 (89)

STRE CH 3223 (56) + 3143 (35)

STRE CH 3223 (42) + 3143 (56)

STRE CH 3222 (59) + 3142 (32)

STRE CH 3222 (40) + 3142 (57)

STRE CH 2987 (46) + 2978 (50)

STRE CH 2987 (48)

STRE CH 3095 (49) + 3089 (47)

STRE CH 3073 (91)

STRE CH 2992 (11) + 2991 (81)

STRE CH 3071 (91)

STRE CH 2992 (81) + 2991 (11)

STRE CC 1684 (60)

STRE CC 1685 (61)

STRE CC 1650 (26) + 1438 (13)

STRE CC 1650 (10) + 1140 (25)

STRE CC 1650 (28) + 1437 (11) + 1141 (14)
STRE CC 1650 (10) + 1437 (17) + 1227 (20)
STRE CC 1650 (11) + 1604 (26)

STRE CC 1650 (11) + 1604 (28)

STRE CC 855 (10) + 840 (10)

STRE CC 1604 (21) + 1230 (11)

STRE CC 1604 (22) + 1318 (14) + 1053 (11)
STRE NC 1003 (11)

STRE NC 1003 (10)

STRE CC 1230 (20)

STRE CC 1227 (16) + 739 (10)

STRE NC 1304 (13) + 1259 (10) + 1003 (11)
STRE NC 1304 (12) + 1259 (10) + 1003 (11)
STRE NC 1160 (11) + 1042 (16)

STRE NC 1160 (14) + 1042 (14)

STRE SC 1042 (15) + 528 (42)

BEND CCC 1604 (10) + 553 (11)

BEND CCC 655 (10) + 447 (11) + 423 (13)
BEND CNC 1013 (22)

BEND HCN 1234 (13) + 1212 (36) + 1123 (13)
BEND HCC 1543(15) + 1437 (11) + 1201(15) + 1141 (17)
BEND HCC 1543 (14 )+ 1201 (13) + 1141 (11)
BEND HCC 1544 (17) + 1230 (11) + 1203 (14) +1140 (11)
BEND HCC 1544 (13) + 1438 (12) + 1203 (19) + 1140 (15)
BEND HCC 1544 (16) + 1203 (17)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEND HCC
BEND HCC
BEND HCC
BEND HCC
BEND HCC
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND NCN
BEND CNC
BEND CCC
BEND CCC
BEND CNC
BEND NCC
BEND CNC
BEND CCC
BEND SCN
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCNC
TORS HCNC
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS CCCC

1544 (16) + 1203 (10) + 1140 (10)

1543 (19) + 1201 (17) + 1141 (10)

1543 (13) + 1201 (11) + 1141 (17)

1354 (15) + 1352 (16) + 1321 (14)

1355 (25) + 1318 (12)

1049 (57)

1684 (15) + 1463 (28) + 1458 (15) +1438 (10)
1053 (52)

1685(16) + 1466(20)+1463(15)+1458(13)+1437(10)
1532 (47) + 1522 (34)

1304 (22) + 1212 (17) + 1123 (12)

1532 (37) + 1522 (43)

1347 (11) + 1252 (12) + 1160 (11)

1487 (80)

1347 (10) + 1252 (12) + 1160 (11)

1486 (77)

553 (18) + 509 (13)

553 (10) + 509 (14) + 253 (14)

1034 (32) + 655 (10)

1034 (18) + 655 (19)

1033 (45)

1033 (24) + 655 (13)

1544 (13) + 1034 (12)

1033 (16)

342 (23)

1042 (10) + 528 (13)

234 (13)

264 (10) + 188 (17)

253 (19) + 166 (20)

216 (12)

48 (14)

1013 (21)

366 (22) + 342(12)

423 (17 ) + 216 (22 )+ 188 (10)

1123 (14)

984 (35) + 866 (16) + 847 (15) + 413 (11)
973(12) + 969 (11) + 847 (19) + 840 (10) + 832 (10)
987 (34) + 863 (10) + 849 (21) + 415 (11)
969 (13) + 863 (12) + 849 (23)+415 (15)
969 (13) + 849 (27)

987 (33) + 849 (27)

984 (30) + 866 (17) + 847 (15)

984 (10)+ 969 (10) + 847 (24)

1025 (74)

1026 (75)

930 (34)

930 (34) + 655 (11)

1304 (13)

1123 (17)

1234 (11)

1390 (12) + 1384 (16)+ 940 (11)

1390 (17) + 1384 (13)

1390 (12) + 1384 (19)

1390 (13) +1384(12) +1252 (12)

51(35) + 33 (25) + 30 (10)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCN
TORS CCCC
TORS CCCC
TORS NCNC
TORS CNCC
TORS CNCN
TORS NCCC
TORS CCNC
OUT SNNC
OUT CCCC
OUT CCCC
OUT CCCN
OUT CCCN
OUT CCCC
OUT CCCC

48(19) + 37(32) + 19 (15)

415 (34 )+ 293 (10)

415 (24) + 126 (15) + 33 (10)
984 (11) + 413 (30)

413(19) + 126 (10)

30(58)

969 (16)

973 (12 )+ 969 (12)

169(14) + 102(13) + 48(11) + 16 (10)
33(15) + 11 (58)

264 (16) +169 (10) +51(15)
37(15) + 19 (59)

37 (11) + 16( 44) + 11 (15)
643 (47) + 635 (24)

310 (17) +293 (14)

310 (14 )+ 293 (16)

1123(11) +264 (12) + 188 (12)
1123 (10)+ 253 (13)+ 234(12)
470(16)

310 (10) + 102(10) + 48 (16)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

SCF GIAO Magnetic shielding
i £3H
) 13HH  BH 3jH 454 BH 4H
020
e
Q
c
[
9
Q ;| 28H1EHdEH b dtn 3 63K
.
00-
90 80 70 60 50 40 30 20 10 00
Shift (ppm)

Sekil 4.60 (1) No’lu bilesigin teorik "H-NMR spektrumu

Cizelge 4.2 (1) No’lu bilesigin deneysel, teorik "H-NMR verileri ve regresyon analizi

Atom No Deneysel Teorik Regresyon grafigi ve R degeri

24 7.38 8.05

28 7.38 7.95

18,13 7.30 7.63 9 v=1,109x- 0,472

19,14 7.30 7.41 s | R=0899

26 7.38 7.33 77

22 7.38 7.27 K ve 2
40,38 6.70 6.89 Tt

46 5.74 6.30 5! .
32,35 4.88 6.10 g’

43 5.24 6.10 a

42,45 5.24 5.43 .

36,33 4.88 3.50 0 1 2 3 4 5 6 7 8
6 3.40 3.23 Teorik Veriler

3 3.40 3.16

5,4 3.40 3.08
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

SCF GIAO Magnetic shielding

20+

Degeneracy
R

00-

12C

ML

HuL 1L

Re

[
250

T
200

150

Shift (ppm)

100

Sekil 4.61 (1) No’lu bilesigin teorik **C-NMR spektrumu

Cizelge 4.3 (1) No’lu bilesigin deneysel, teorik “*C-NMR verileri ve regresyon

Atom No Deneysel Teorik Regresyon grafigi ve R® degeri

analizi

7 182.88 194.59

17 137.09 146.27

11 137.09 145.34

39 136.02 145.27

37 136.02 145.18

29 136.01 141.62 7
30 136.01 141.44 g
25 128.09 135.64 =
21 128.09 134.55 =
16,12 126.24 133.60 3
15 126.24 133.47 z
10 126.24 133.34

23 128.09 127.66

27 128.09 126.75

44 114.00 115.42

41 114.00 114.54

31,34 51.06 55.12

2,1 45.43 48.31

150

100

S0

¥=1.056x- 1338
R:=10,99

50

100 150 200
Teorik Veriler
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.4 (1) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik
dagilimlari

ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.225962 -0.15866
2 C -0.234748 -0.16874
3 H 0.174138 0.20146
4 H 0.152275 0.18116
5 H 0.160078 0.18263
6 H 0.185919 0.21264
7C -0.373374 0.28165
8 N 0.352813 -0.51330
9 N 0.229054 -0.50847
10 C -0.035546 -0.18383
11 C 0.978701 -0.02681
12 C -0.683497 -0.19213
13 H 0.166868 0.20811
14 H 0.185287 0.19939
15 C -0.450683 -0.20888
16 C -0.331973 -0.19815
17 C 0.892198 -0.03399
18 H 0.183357 0.21156
19 H 0.172519 0.20619
20 S -0.606920 -0.16890
21 C -0.449527 -0.17775
22 H 0.148856 0.20280
23 C -1.058704 -0.17720
24 H 0.097447 0.20425
25 C -0.193710 -0.17937
26 H 0.160169 0.20013
27 C -1.339132 -0.18483
28 H 0.038075 0.20558
29 C 1.643978 -0.07901
30 C 1.588108 -0.07486
31 C -0.676332 -0.17362
32 H 0.196235 0.19118
33 H 0.168851 0.20758
34 C -0.621638 -0.19057
35 H 0.154107 0.25160
36 H 0.185422 0.19415
37 C -0.586398 -0.17139
38 H 0.153599 0.19609
39 C -0.517265 -0.17332
40 H 0.134991 0.19465
41 C -0.354889 -0.36689
42 H 0.136675 0.19197
43 H 0.108386 0.18198
44 C -0.286110 -0.36291
45 H 0.158745 0.19060
46 H 0.119555 0.17623
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4. BULGULAR VE TARTISMA

Cizelge 4.5 (1) No’lu bilesigin NBO analizi

Donor NBO

BD (1) Cgo - Cas
BD (1) Cgo - Cas
BD (1) Cas - Has
BD (1) Cas - Has
BD (1) Cas - Has
BD (1) Cas - Has
BD (1) Cas - Has
BD (1) Cas - Has
BD (1) Cas - Has
CR (1) Cas

CR (1) Cu

CR (1) Cu

CR (1) Cus

CR (1) Cas

CR (1) Ca

CR (1) Cu

CR (1) Cas

CR (1) Cas

CR (1) Cu

CR (1) Cas

LP (1) Ng

LP (1) No
BD*(2) a1 - Co
BD*(2) Ca1 - Cyo

Acceptor NBO

RY*(6) Has
BD*(1) Cas - Has
RY*(6) Has
BD*(1) Cas - Has
RY*(6) Has
BD*(2) C 21-Cy
BD*(1) Cy - Ca7
BD*(1) Cas - Hus
BD*( 1) Cas - Has
RY*( 9) Cug
RY*( 16) Cas
RY*(2) Has
RY*(3) Hag
RY*(4) Has
RY*(6) Hag
BD*(2) Ca1 - Cy9
BD*(1) Cy - Cao
BD*(1) Cy - Cs7
BD*(1) Cas - Haus
BD*(1) Cas - Has
BD*(1) C; - Sy
BD*(1) C;- S
BD*(1) Css - Csy
BD*(1) Cas - Haus

E (2) kcal/mol

99.88
35.43
66.51
22.68
201.22
20.04
28.71
67.30
23.64
46.50
51.01
28.65
31.73
82.71
589.03
27.86
49.58
69.18
446.41
107.40
60.33
57.33
36.22
40.68

77

Ozlem KESKIN



4. BULGULAR VE TARTISMA Ozlem KESKIN

o i

ELumo=-1.49744 eV ELumo+1 = -1.43730 eV
4k

AE= E(HOMO)'E(LUMO): -4.27491 eV AE:E(HOMO-l)'E(LUMOﬂ): -4.60008 eV

v

EHOMo: -5.77235 eV E(HOMO-l): -6.03739eV

(c) (d)
Sekil 4.62 (1) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.6 (1) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.23405
LUMO -0.07077
HOMO-1 -0.2539
LUMO+1 -0.00486
AE Homo-Lumo) -0.16328
AE Homo-1-Lumo+1) -0.24904
Elektronegatiflik ( ) 0.15241
Kimyasal Sertlik 0.08164
Kimyasal Yumusaklik 12,2489
Elektronik Kimyasal Potansiyel (Pi) -0.15241
Global Elektrofillik (@) 0.000948
Global Yumusaklik (S) 0.04082
Elektronik YUk (ANmax) 1.866854

Sekil 4.63 (1) No’lu bilesigin elektron yiik yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.2. 1,3-Bis-(2-klorobenzil)imidazolidin-2-tiyon (2) Analizi

@
62‘/ ,
" 2 % ;
@ 9% &%

Sekil 4.64 (2) No’lu bilesigin Gauss View ile ii¢ boyutlu goriiniimii

IR Spectrum

0 po— -0 g
200 ™ -200 =

] L =]
400 400 S
- S
+ 800 - 800 @
1[|'|:|'|]—_ _—1'E|'|:|'|:|' b2l
1200 1200 3
1400 - 1400 =

3500 3000 2500 2000 1500 1000 500 0 -500
Frequency (cm™)

Sekil 4.65 (2) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Cizelge 4.7 (2) No’lu bilesigin teorik IR analizi

TED

Titregim Tiirii

B3LYP/6-311+ (d,p)

STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE NC
STRE NC
STRE NC
STRE NC
STRE NC
STRE CC
STRE CC
STRE SC
STRE CIC
BEND CCC
BEND CNC
BEND CCN
BEND HCN
BEND HCC
BEND HCC
BEND HCC
BEND HCC
BEND HCC
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND NCN
BEND CNC
BEND CNC
BEND NCC
BEND CNC

3092(46)+ 3085( 49)

3177 (33)+ 3168(48)

3190 (28)+ 3190 (33)+ 3168( 25)
3202(11)+ 3177(55)+ 3168 (12)
3202 (55)+ 3202 (24)

3002 (46) + 2994(49)

3092(46)+ 3085(49)

3099 (35)+ 3098 (35)+ 3049(14)+ 3049(15)
3099 (14)+ 3098(15)+ 3049 (35)+ 3049(35)
3099(36)+ 3098 (34)+ 3049(14) +3049 (15)
3099 (15)+ 3098(15)+ 3049 (35)

1635 (19)+ 1635(16)

1608 (12)+ 1608(13)

1315 (11)

1217 (10) +1214 (11)

1067 (13)+ 1067(10)+ 1050(10)
1067(10)+ 1067 (12)+ 1050( 10)

1464 (12)+ 1455( 10)

1464 (12)

1304 (13)+ 1000(10)

1162(12) +1037 (14)

1162 (12)+ 1037( 16)

1217( 12)+ 1214( 12)+ 832( 10)

1217 (12 )+1214 (12)+ 832 (11)

1037 (13)+ 536 (37)+ 497 (14)
689(11) +438 (12)+ 431 (11)+ 388(11)
689 (12)

1011 (23)+ 650 (15)

48 (13)

1233 (18)+ 1219(36)+ 1120 (14)

1307 (16)+ 1305( 15)

1509 (10)+ 1307(16) +1305(15)

1470 (10) + 1185 (14)+ 1185(13)
1470 (11)+ 1470(13)+1185(16)+1185(17)
1470 (10)+ 1470(13)+ 1185(16)+1185(16)
1532( 41)+ 1523(35)
1233(23)+1219(22) +1120 (13)

1351 (13)

1490(30)+ 1489(30)

1351 (13)

1490 (31)+ 1489 (29)

691 (10) +689 (14)

594 (11)

438 (16)+ 431 (10)+ 166( 11)

832 (15 )+ 832 (17)

832 (14)+ 832 (18)

1037 (10 )+497 (11)

330 (11)+ 166( 10)+ 136 (16)
330(10)+ 136 (14)

48 (13)

1011( 27)+ 650 (19)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEND CCC
BEND SCN
BEND CICC
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC

TORS HCCC
TORS HCCC
TORS HCNC
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCN
TORS CCCC
TORS CCCC
TORS CCCC
TORS NCNC
TORS CNCC
TORS CNCN
TORS NCCC
TORS CCNC
OUT SNNC
OUT CICCC
OUT CCCN
OUT CCCN
OUT CCCC

438 (11)+379 (12)

481 (15)+ 310 (25)+ 166 (27)

379 (12 )+ 330 (18 )+310 (26 )+166 (10)
1120(13)+ 851(14)

972 (14)+ 971 (14)+ 884 (12)+ 884 (12)
972 (14 )+971 (14) +884 (11) +884 (12)
1002 (16)+ 1001(19)+ 884 (10)+ 769(13)
1002 (16)+1001 (19 )+884 (10)+884 (10 )+769 (13)
1002 (10)+ 1001(13)+ 972(12)+971(12)+769(17)+
759 (12)

972(11)+ 971(12)+ 884(18)+769(10)

972 (12)+971 (12)+884 (18 )+884 (19 )+769(10)
1355(11)+ 1304(13)

1120 (19)

1394 (16)+1387(20) +931(11)

1394 (22)+1387 (18)

1394 (19)+1387 (23)

1394 (19)+1387 (16)

519 (11)+ 497 (10)

519 (10)+497 (12)

747 (10)+450 (11)

151 (13)+129 (15)

23 (23)+17 (36)

452 (13)+450 (17)

452 (11)+ 450(10)

105 (19) +48(12)

105(11)+ 48 (12)+ 4(14)+13 (13)

23 (20) +13(18)+11(38)

220 (10) + 48 (12) + 46 (14) +13 (12)

23 (23)+17 (36 )+13(10)

23 (20)+ 13 (19)+11 (36)

637 (57)+613 (19)

497 (11)+151 (11)

220 (10)+209 (15)+155 (16 )+151 (10)
209 (19)+155 (12)+151(11)

105 (13)+48(12)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

ROF GAD M ot shisdclin

Teqanetacy
4

L

Sekil 4.66 (2) No’lu bilesigin teorik 'H-NMR spektrumu

Cizelge 4.8 (2) No’lu bilesigin deneysel, teorik *H-NMR verileri ve regresyon analizi

Atom No Deneysel Teorik Regresyon grafigi ve R degeri
13,17 7.47 7.89 9
g ¥y=1109x- 0,520

36,34 7.38 7.59 ; R=0944
20,22,32,30 7.25 7.52 £ .

— 5
24,27 5.02 5.80 % .

- 3
28,25 5.02 4.16 £,

£
3,6 3.47 3.44 al
54 3.47 3.30 0 1 2 3 4 5 6 7 8

' ' ' Teorik Veriler
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

o ifcdnc

SCF GIAO Magnetic shielding

Shift (ppm)

Sekil 4.67 (2) No’lu bilesigin teorik BC-NMR spektrumu

Cizelge 4.9 (2) No’lu bilesigin deneysel, teorik *C-NMR verileri ve regresyon

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri

analizi

7 183.55 192.11
15,12 133.92 148.08
11,16 133.68 142.82
14,10 129.85 137.81
35,33 129.57 134.35
31,29 128.92 134.25
21,19 127.23 132.61
23,26 48.73 50.19
1,2 45.73 48.50

Deneysel Veriler (ppm)

150

200

150

100

S0

(]

¥=1,058x- 0,256
R:=0,996

50

100 150 200

Teorik Veriler
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.10 (2) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik
dagilimlari

ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.267683 -0.15860
2C -0.201173 -0.16492
3H 0.178349 0.20865
4H 0.156339 0.18844
5H 0.158231 0.18844
6 H 0.182284 0.20865
7C -0.339897 0.32587
8 N 0.333248 -0.50164
9 N 0.193200 -0.50165
10 C -0.076400 -0.17040
e 0.376438 -0.07442
12 C 0.448356 -0.02887
13 H 0.179209 0.22287
14 C -0.180732 -0.17040
15 C 0.017420 -0.02887
16 C 0.670157 -0.07443
17 H 0.180915 0.22287
18 S -0.583465 -0.26099
19 C -0.323409 -0.19858
20 H 0.184734 0.20984
21 C -0.338851 -0.19858
22 H 0.176601 0.20984
23 C -1.442774 -0.19529
24 H 0.166402 0.25241
25 H 0.162021 0.21000
26 C -1.336826 -0.19529
27 H 0.129788 0.25242
28 H 0.168792 0.21000
29 C -0.420425 -0.18641
30 H 0.155763 0.20978
31C -0.390374 -0.18641
32 H 0.158458 0.20978
33 C 0.025260 -0.22245
34 H 0.190107 0.22116
35 C -0.074461 -0.22245
36 H 0.195208 0.22116
37 ClI 0.583387 -0.01261
38 Cl 0.605713 -0.01261
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4. BULGULAR VE TARTISMA

Cizelge 4.11 (2) No’lu bilesigin NBO analizi

Donor NBO

BD (2) Cio - Car
BD (2) Cyo- Ca
BD (2) Ci1 - Cr2
BD (2) C14- Cus
BD (2) C14- Cus
BD (2) Cis - Css
BD (2) Cy9 - Car
BD (2) Cy9 - Car
BD (2) Cy - Ca3
LP (1) Ng

LP (1) N

BD*(2) C11- C2
BD*(2) C1s - Css
BD*(2) C1s - Css

Acceptor NBO

BD*(2) C11 - Cypo
BD*(2) Cz - Css
BD*(2) Cz - Css
BD*(2) C1s - Css
BD*(2) C1o - Cas
BD*(2) C14- Cus
BD*(2) C14- Cus
BD*(2) Ci5-Css
BD*(2) Cyo- Ca
BD*(1) C7 - Ss

BD*(1) C; - Sig

BD*(2) Cyo- Ca
BD*(2) C14- Cus
BD*(2) C19 - Ca

E (2) kcal/mol

22.93
19.70
21.17
19.30
21.52
20.70
19.91
22.53
19.64
60.18
57.48
205.31
217.06
248.59
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4. BULGULAR VE TARTISMA Ozlem KESKIN

(b)
ELumo=-1.05417eV ELumo+1 = -0.97209 eV

A A

AE= E(HOMO)'E(LUMO): -4.84281 eV AE:E(HOMO-l)'E(LUMOﬂ): -5.10812 eV

v

v
Eromo= -5.89698 eV E(HOMO.]_): -6.08011 eV

(c) (d)
Sekil 4.68 (2) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.12 (2) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.21213
LUMO -0.05503
HOMO-1 -0.22187
LUMO+1 -0.05282
AEHomo-Lumo) -0.1571
AE(HOMO—l—LUMO+1) -0.16905
Elektronegatiflik ( ) 0.13358
Kimyasal Sertlik 0.07855
Kimyasal Yumusaklik 12.2489
Elektronik Kimyasal Potansiyel (Pi) -0.13358
Global Elektrofillik (@) 0.000701
Global Yumusaklik (S) 0.039275
Elektronik Yiik (ANpay) 1.700573

Sekil 4.69 (2) No’lu bilesigin elektron yiik yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.3. 1,3-Bis-(3-metilbenzil)imidazolidin-2-tiyon (3) Analizi

CH
377

HZC30

/
o
T\ )

41CH,

@
22’ _a 2%
LS b A

Sekil 4.70 (3) No’lu bilesigin Gauss View ile ii¢ boyutlu goriiniimii

IR Spectrum

04 ? - 0o
200 W Lo 2
400 Fao G
e o o
1000 -80S
1 [ §
L e L e A S L1200 &

WO AW B0 A0 B0 W0 S0 0 50

Frequency (cm™)

Sekil 4.71 (3) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Cizelge 4.13 (3) No’lu bilesigin teorik IR analizi

TED B3LYP/6-311+ (d,p)

Titregim Tiirii

STRE CH 3211(29)+ 3211(28)+ 3186(33)

STRE CH 3211 (28)+3211 (29 )+3186 (33)

STRE CH 3120 (18)+ 3068( 41)+ 3063(31)

STRE CH 3120 (32)+3101 (42) +3063 (18)

STRE CH 3211 (14)+ 3211 (14 )+ 3197(32)+3197 (30)
STRE CH 3168 (39 )+3168 (60)

STRE CH 3113(38)+ 3113 (37)+ 3055 (12)+ 3054 (11)
STRE CH 3197 (16)+3197 (15) +3186 (47)

STRE CH 3113 (12) + 3113 (12)+ 3055 (39)+ 3054 (35)
STRE CH 3113 (38)+3113 (38 ) +3055 (11) +3054 (13)
STRE CH 3123 (16)+ 3096 (16)+ 3096 (35)+ 3046 (23)
STRE CH 3096 (14 )+3096 (31) +3046 (37 )+3046 (14)
STRE CH 3123( 69)+ 3046 (13)

STRE CH 3123 (16) +3096 (35)+3096 (16) +3046 (22)
STRE CC 1636( 10) + 1636 (10)

STRE CC 1636 (13) +1636 (14)

STRE CC 1636 (12)+ 1636 (11)

STRE CC 1636 (11) +1636 (10)

STRE CC 1623 (14)+ 1623 (13)

STRE CC 1141 (11)

STRE CC 1623 (13) + 1623 (13)

STRE CC 1141 (13)

STRE CC 1039 (10)

STRE NC 1473 (10) + 1457 (11) + 1260 (11)

STRE NC 1473 (10) + 1457 (11)

STRE NC 1302 (12)

STRE CC 542 (13)+ 542 (12)

STRE CC 542 (13 )+542 (12)

STRE NC 1151 (12) + 979 (18)

STRE NC 1151 (12 )+979 (17)

STRE SC 525 (17) + 493 (42)

BEND CCC 1039 (16)

BEND CCC 542 (11) + 542 (12)

BEND CNC 1302 (11) + 979 (10)

BEND HCC 1542 (11) + 1541 (12) + 1239 (16) + 1239 (16)
BEND HCN 1302 (13) + 1236 (42) + 1124 (18)

BEND HCH 1583 (43) + 1571 (41)

BEND HCC 1302 (12) + 1253 (22) + 1236 (23) + 1124 (13)
BEND HCC 1386 (14) + 1384 (16) + 1184 (13) +1183 (13)
BEND HCC 1239 (10) + 1239 (10)

BEND HCC 1386 (10)

BEND HCH 1542 (14) + 1541 (11) + 1530 (21) + 1529 (25)
BEND HCH 1542 (14) + 1541 (11) + 1530 (22) + 1529 (24)
BEND HCH 1558 (45) + 1464 (12) + 1464 (12)

BEND HCH 1562 (18) + 1562 (20) + 1464 (20) + 1464 (19)
BEND HCH 1558 (30) + 1464 (14) + 1464 (15)

BEND HCH 1558 (46) + 1464 (11) + 1464 (12)

BEND HCH 1562 (20) + 1562 (18) + 1464 (20) + 1464 (19)
BEND HCH 1558 (30) +1464 (14) + 1464 (15)

BEND CCC 1039 (12) + 608 (10)

BEND CCC 1039 (18)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND NCN
BEND CNC
BEND CNC
BEND NCC
BEND CCN
BEND CCC
BEND CCC
BEND CCC
BEND CNC
BEND SCN
TORS HCCC
TORS HCNC
TORS HCNC
TORS HCNC
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCN
TORS NCNC
TORS CNCC
TORS CNCN
TORS NCCC
TORS CCNC
OUT SNNC
OUT CCCC
OUT CCCC
OUT CCCN
OUT CCCN
OUT CCCC

1039 (10)

542 (13)

1039 (14) + 608 (11)

418 (13) + 403 (11) + 184 (14) + 169 (18)
979 (21) + 493 (10)

445 (11) + 329 (12) + 184 (10) + 169 (16)
445 (11) + 329 (12) + 184 (10) + 169 (15)
283 (11) + 53 (11)

283 (10) + 281 (10) + 53 (11)

418 (16) + 403 (14) + 184 (14) + 169 (18)
418(14) + 403 (18) + 329 (15) + 320 (21)
418 (15) + 403(20) + 329 (14) + 320 (20)
979 (12) + 686 (10) + 651 (12)

458 (12) + 445 (11) + 320 (14) + 283 (16) + 184(27)
1033 (18) + 1029 (11) + 828 (18) + 825 (19)
11248 (10) + 858 (14) + 115 (10)

1253 (20) + 858 (16)

1124 (18) + 858 (16) + 115 (11)

1302 (11)

1036 (11) + 1033 (18) + 959 (13) + 957 (14)
920 (31) + 917 (34)

1033 (13) + 959 (11) + 957 (14)

920(30) + 917 (33)

1400 (18) + 1398 (17)

959 (14) + 957 (16) + 828 (11) + 825 (11)
959 (14) + 957 (17)

1400 (13) + 1398 (12)

1400 (18) + 1398 (17)

1102 (14) + 1101 (14) + 42(20)

42 (22)

1558 (14) + 1102 (11) + 1101(11) + 42(22)
41 (25)

41 (26)

1558 (11) + 1102 (24) + 1101 (25) + 41 (16)
176 (10)

195 (10) + 176 (19) + 120 (10)

740 (11)

448 (14) + 222 (12) + 221 (11)

448 (18) + 222 (12) + 221 (11)

29 (32) + 26 (20)

120 (12) + 53 (14) + 19 (16)

57 (26) + 26 (20) + 23 (19 )+ 19 (19)

281 (10) + 53 (14) + 19 (15)

29 (32) + 26 (20)

57 (26) + 26 (20) + 23 (19) + 19 (19)

651 (56 ) +629 (12) + 120 (10)

522 (12) + 222 (12) + 221 (12)

222 (13) + 221 (11)

195(14) + 115 (38)

195 (15) + 115 (26)

448 (10) + 176 (10)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Degeneracy

SCF GIAO Magnetic shielding

Shift (ppm)

Sekil 4.72 (3) No’lu bilesigin teorik *H-NMR spektrumu
g p

Cizelge 4.14 (3) No’lu bilesigin deneysel, teorik *H-NMR verileri ve regresyon

Teorik Regresyon grafigi ve R degeri

analizi

Atom No Deneysel

13,18 7.21 7.92
23,25 7.21 7.33
14,19 7.15 7.24
34, 36 7.09 7.23
28, 31 4.85 6.41
29, 32 4.85 3.79
4,5 3.39 3.41
3,6 3.39 3.30
43 2.33 2.77
39 2.33 2.76
38, 42 2.33 2.59
40, 44 2.33 2.10

Deneysel Veriler (ppm)

L - -

= = k3 s e

y=1021x+ 0,103
R:=10926

[

Teorik Veriler
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4. BULGULAR VE TARTISMA Ozlem KESKIN

SCF GIAO Magnetic shielding

Shift (ppm)

Sekil 4.73 (3) No’lu bilesigin teorik **C-NMR spektrumu

Cizelge 4.15 (3) No’lu bilesigin deneysel, teorik *C-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R® degeri

7 182.88 196.08

17 138.49 147.15
11 138.49 147.15 250

21 136.53 145.75

26 136.53 4575 7m0 g

16 128.57 134.62 5

12 128.57 13462 £ 1%

22 128.57 134.02 <

24 128.57 134.02 % 10

35 128.57 133.30 z

33 12857 133.30 a 0

15 124.89 131.12 .

;3 234429 2211;2 0 20 100 150 200
30 52.44 56.12 Teorik Veriler

1 45.13 49.06

2 45.13 49.06

37 2154 23.10

41 2154 23.09
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.16 (3) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik
dagilimlari

ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.205330 -0.26398
2 C -0.195062 -0.26838
3 H 0.216447 0.24524
4 H 0.213202 0.22987
5 H 0.206529 0.22848
6 H 0.234279 0.25546
7C 0.170995 0.21777
8 N -0.633314 -0.46059
9 N -0.638531 -0.46107
10 C -0.171575 -0.22826
11 C 0.031472 -0.03687
12 C -0.198074 -0.23257
13 H 0.182094 0.24304
14 H 0.167562 0.23196
15 C -0.198337 -0.25625
16 C -0.196832 -0.23440
17 C -0.007610 -0.04684
18 H 0.190603 0.24698
19 H 0.176798 0.23721
20 S 0.048825 -0.18036
21 C 0.023791 -0.02545
22 C -0.174186 -0.22431
23 H 0.184407 0.24046
24 C -0.172669 -0.22587
25 H 0.179607 0.23797
26 C 0.025953 -0.02863
27 C -0.197391 -0.25361
28 H 0.224135 0.23817
29 H 0.230931 0.25094
30 C -0.210225 -0.26649
31 H 0.285662 0.28941
32 H 0.216257 0.23947
33 C -0.201002 -0.24126
34 H 0.176963 0.23647
35 C -0.201189 -0.24235
36 H 0.181582 0.23896
37 C -0.609151 -0.68253
38 H 0.212400 0.24133
39 H 0.215940 0.24331
40 H 0.201662 0.23485
41 C -0.609493 -0.68152
42 H 0.204371 0.23677
43 H 0.218040 0.24377
44 H 0.199460 0.23369
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4. BULGULAR VE TARTISMA

Cizelge 4.17 (3) No’lu bilesigin NBO analizi

Donor NBO

BD (1) C; - Sy
BD (2) C10- Cas
BD (2) C10- Cas
BD (2) Ci1 - Cr2
BD (2) Ci5 - Cy7
BD (2) Cis - Cy7
BD (2) Ci-Ca
BD (2) Ci6- Cat
BD (2) C2 - Css
BD (2) C2 - Css
BD (2) Cz - Cas
BD (2) Cz - Cas
BD (1) Cso - Hat
LP (1) Ng

LP (1) N

LP (1) N

LP (1) Ny

LP (2) Sy

LP (2) Sy
BD*(1) C; - Sy

Acceptor NBO

BD*(1) C; - Sy
BD*(2) Ci1- Cypo
BD*(2) Cz6 - Css
BD*(2) C10 - Cas
BD*(2) C16 - Cat
BD*(2) Cz - Css
BD*(2) Cis - Cyy
BD*(2) C2 - Css
BD*(2) Cys - Cyy
BD*(2) Ci6- Cat
BD*(2) Cio- Cas
BD*(2) C11 - Cyo
BD*(2) Cys - Cyy
BD*(1) C, - Hs
BD*(1) C;— Sy
BD*(1) C; - H,
BD*(1) Cz7 - Hs
BD*(1) C; - Ng
BD*(1) C;- No
BD*(2) C; - S

E (2) kcal/mol

8.66

21.61
18.02
18.52
17.96
22.52
22.48
17.82
19.07
22.28
21.44
19.40.
5.73

5.76

61.01
6.28

6.17

14.33
15.10
8.38
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4. BULGULAR VE TARTISMA Ozlem KESKIN

(b)
ELumo= -2.02833eV ELumon = -1.97228 eV

AE= E(HOMO)‘E(LUMO): -4,40933 eV AE:E(HOMO-l)'E(LUMO+1): -4.79247 eV

EHOMo: -6.43979 eV E(HOMO-l): -6.76475 eV

(c) (d)
Sekil 4.74 (3) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.18 (3) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.24315
LUMO -0.13428
HOMO-1 -0.26734
LUMO+1 -0.12051
AE 1omo-Lumo) -0.10887
AE (Homo-1-LuMO+1) -0.14683
Elektronegatiflik ( y) 0.188715
Kimyasal Sertlik 0.054435
Kimyasal Yumusgaklik 18.37053
Elektronik Kimyasal Potansiyel (Pi) -0.18872
Global Elektrofillik (@) 0.000969
Global Yumusaklik (S) 0.027218
Elektronik Yiik (ANmax) 3.466795

Sekil 4.75 (3) No’lu bilesigin elektron yiik yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.4. 1,3-Bis-(4-metilbenzoil)imidazolidin-2-tiyon (4) Analizi

e
S>/N/ 15 35

Sekil 4.76 (4) No’lu bilesigin Gauss View ile ii¢ boyutlu goriiniimii

IR Spectrum
i - .
. w
500 — - 400 ~
600 o
1000 | 800 A
-1000 @
1500 - L1200 2
- 400 o
2000 ~ 1600 3
_18{}DH
2500 - L 2000
R L R L L L LR R
3500 3000 2500 2000 1500 1000 500 0 -500
Frequency (cm™)

Sekil 4.77 (4) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Cizelge 4.19 (4) No’lu bilesigin teorik IR analizi

TED B3LYP/6-311+ (d,p)

Titregim Tiirii

STRE CH 3131(52) + 3124 (40)

STRE CH 3197 (11)+ 3196(82)

STRE CH 3195(193)

STRE CH 3047 (89)

STRE CH 3186 (83) + 3165 (17)

STRE CH 3163 (93)

STRE CH 3186(16) + 3165(82)

STRE CH 3164 (44)+ 3163(49)

STRE CH 3020(93)

STRE CH 3131(38) + 3124 (57)

STRE CH 3104(61) +3077 (21) + 3023 (18)

STRE CH 3077 (38) + 3023 (61)

STRE CH 3104 (38) + 3077 (41) + 3023(20)

STRE CH 3077 (43) + 3027 (52)

STRE CH 3108 (17) + 3077 (53) + 3027 (30)

STRE CH 3108 (79)+3027 (18)

STRE OC 1767 (89)

STRE OC 1722 (87)

STRE CC 1647 (31) + 1435 (20) + 1140 (10)

STRE CC 1435 (19)+ 1229 (15)+1140 (16)

STRE CC 1649(29) + 1436(20) + 1143(14)

STRE CC 1649 (10) + 1436 (21) + 1231 (11)+ 1143 (12)
STRE CC 1332 (21)

STRE CC 1606 (30)

STRE CC 1647 (10) +1605(28)

STRE CC 1333 (18)

STRE CC 1605(24) +1336 (17) + 1333 (11)

STRE CC 1606(21) + 1332 (17)

STRE NC 1294 (11)

STRE NC 1226 (17)

STRE NC 1363 (17)

STRE CC 1259 (17) + 304 (13)

STRE CC 1259 (10) + 1251(10) + 629 (10)

STRE CC 1231(34) + 806 (14) + 598 (10)

STRE CC 1229 (29)+ 818 (10)+ 629 (12)

STRE NC 1133 (13) + 1065 (19)

STRE NC 1133 (20)+ 1065 (27)

STRE SC 1363 (10) + 1065 (17) + 572 (17) + 520 (15)
BEND CCC 653 (17 )+ 598 (10)+ 355 (11)

BEND HCC 1251 (10) +1226 (29)

BEND HCC 1541 (17) + 1337 (23) + 1204 (13) +1143 (10)
BEND HCC 1539 (17) +1336 (16)+ 1200 (13)+ 1140 (17)
BEND HCH 1528 (23) +1516 (59)

BEND HCC 1539 (15) + 1336 (18) + 1200 (17) + 1140 (12)
BEND HCC 1539 (14)+1435 (10)+1336(11)+1200(13)+1140(14)
BEND HCC 1541(15) +1436 (10)+1337(16)+1204(15)+1143(15)
BEND HCC 1541 (15)+1337 (17 )+1204 (11)+1143 (14)
BEND HCN 1294 (22) +1232 (25)+ 1229 (10) + 1115( 21)
BEND HCH 1528 (60)+1516 (24)

BEND HCH 1493(12) +1489 (52) + 1414 (16) +1059(16)
BEND HCH 1493 (19)+1489(25) +1414 (36)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND OCC
BEND OCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND NCN
BEND CNC
BEND NCC
BEND CNC
BEND CCC
BEND CCN
BEND CCC
BEND CCC
BEND CNC
BEND SCN
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCNC
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCN
TORS CCCC
TORS CCCC
TORS NCNC
TORS CNCC
TORS NCCC
TORS CNCN
TORS CCNC
OUT ONCC
OUT ONCC

1493(41) +1414 (40)

1494 (13) + 1487 (39) +1415 (27)

1494 (36)+ 1415(46)

1494 (23) +1487 (38) +1415 (19) +1061(13)
629 (12)+ 393 (11)+352 (10)

919 (10) +444 (11)

1040 (11) +1037(26) + 652 (15)

1037 (13)+652 (22)

1040 (16) +1037 (18) +653 (16)

1037 (10)+653 (26)

1541 (10) +806 (22)

224 (23) +61 (12)

1539 (10) +1037 (10) +818 (19) +806 (10)
919 (12)

149 (14) + 47 (10)

47 (12)

188 (14) + 23 (13)

200 (15)+149 (10)

520 (10) +61 (15)

367 (10)+355 (37)

355 (17) +352 (35)

1363 (10)

367 (10) +188 (28)

1115 (14)

987 (13) +972 (23) +845 (26) + 415 (12)
987(29)+972 (13)+ 850 (25)+415(11)
997 (27) +983(10)+860(28)+769(10) +421(12)
1396 (26)+1386 (12)+897 (10)

997 (15) +983(24)+860 (12) +853(15)+421(14)
997 (26) +860 (40)

997 (15)+983 (13)+860 (11)+853(33)
987 (14) +972 (14 )+845 (44)+415(10)
987 (27) + 850 (41)

1396(15)+1386 (21)+1115 (11)+897 (13)
1386 (20)

1489 (15)+1059 (18)
1493(11)+1009(27)+44 (16)

1059 (36) +44 (11)

1061 (11)+1008 (20)+41 (18)+39 (11)
1061(23)+1008 (14 )+41(15)+39(12)
1487 (15)+1061 (22)+41 (15)

705(14 )+421(30)

983 (11)+ 482 (11)+421 (22)

972 (13) +711 (15)+415 (30)

504 (11) +415 (20) +132 (14)

86 (10)+73(19)+61 (13)+44 (17)

983(20) +705 (19)
987(13)+972(12)+711 (23)
104(13)+13(23)

104 (10)+73 (11)+44 (22)+23 (11)
86(10) +73 (10)+47 (19)+41(15)+39 (23)
166(10) +47(10)+23 (26)

61 (10)+13 (58)

845(10)+764(33)

769(22) +705 (17)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

OUT SNNC 662(27) +652 (16) +572 (12)
OUT CCCC 705(10)+482(27) +266 (11)
OUT CCCC 504(17)+444 (18)+281 (13)
OUT CCCN 224 (12)+200 (11)+149 (19)
OUT CCCN 256(19)+104(10)
OUT CCCC 266(16) +104 (10)+86(13)
OUT CCCC 86 (12)+73(19)
SCF GIAO Magnetic shielding
28H
30
k2] TH4ZH
220+
g
[
c
[
(=]
[
a 104 20HHBHHHI0-H 4H6H SBH AH3E-E6H
|
00-
LI B L I L L L B L L L IR |
20 80 70 60 50 40 30 20 10 00
Shift (ppm)

Sekil 4.78 (4) No’lu bilesigin teorik 'H-NMR spektrumu

Cizelge 4.20 (4) No’lu bilesigin deneysel, teorik "H-NMR verileri ve regresyon

analizi

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri

20 7.70 8.10

14 7.70 8.00 9 y= 13195 2028

13 7.70 7.86 8 R2=0,963

19 7.70 7.76 77

263228  6.95 7.62 s

30 6.95 7.45 2 :

4 4.15 4.23 2

6 4.15 4.05 £

5 415 3.80 £, '

3 4.15 3.71 .

40,37 3.81 2.71 .

41 3.81 2.62 . \ ) . . N

38 3.81 2.43 o
Teorik Veriler

36,42 3.81 2.27
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4. BULGULAR VE TARTISMA Ozlem KESKIN

SCF GIAO Magnetic shielding

ne
20

Degfneracy
2
g
E
A
2

Re

00-

250 200 150 100 50 0
Shift (ppm)

Sekil 4.79 (4) No’lu bilesigin teorik **C-NMR spektrumu

Cizelge 4.21 (4) No’lu bilesigin deneysel, teorik *C-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R® degeri

7 179.07 194.19

15 170.81 179.91
21 170.81 179.28

33 162.17 154.25 250

34 162.17 153.23 y=LIsTs- 1392

18,11 131.79 137.06 g 0 ohes

10 126.42 136.94 =

17 126.42 13664 & 1% . ¢

16 126.42 18547 £

25 11326 13507 %

12 126.42 134.78 £ s

27 11326 133.99 .

31 11326 133.94 0

29 11326 132.60 0 50 100 150 200
2 55.42 51.32 Teorik Veriler

1 55.42 50.07

35 45.90 22.40

39 45.90 22.34
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.22 (4) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik
dagilimlari

ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.185479 -0.17180
2 C -0.287045 -0.17283
3H 0.185465 0.22325
4H 0.185379 0.20609
5H 0.171512 0.19593
6 H 0.197974 0.21929
7C -0.510076 0.26973
8 N 0.284832 -0.55469
9N 0.108866 -0.53694
10 C -0.363060 -0.14727
11 C 1.030107 -0.14499
2 0.392575 -0.13956
13 H 0.124156 0.20988
14 H 0.134047 0.22023
15 C -0.501368 0.71518
16 C -0.254766 -0.16898
17 C 0.246841 -0.14187
18 C 0.835985 -0.16060
19 H 0.144196 0.21418
20 H 0.142321 0.22490
21 C -0.585140 0.70926
22 0 -0.228761 -0.57365
230 -0.163183 -0.52083
24 S -0.322679 -0.04968
25 C -0.416772 -0.21162
26 H 0.128484 0.21153
27 C -0.842313 -0.21488
28 H 0.124176 0.21105
29 C -0.873102 -0.21509
30 H 0.115901 0.20890
31 C -0.378314 -0.21401
32 H 0.124096 0.20866
33 C 0.602677 0.00664
34 C 0.492949 0.00571
35 C -0.408266 -0.58169
36 H 0.159440 0.20854
37 H 0.156922 0.20963
38 H 0.134187 0.20072
39 C -0.361747 -0.58182
40 H 0.171604 0.21206
41 H 0.148312 0.20802
42 H 0.139068 0.20343
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Cizelge 4.23 (4) No’lu bilesigin NBO analizi

Donor NBO

BD (2) Cy-Cu
BD (2) Cy-Cny
BD (2) Cy-Cuy
BD (2) C12-Csy
BD (2) C12-Cs
BD (2) Cis-Cus
BD (2) Ci6-Cg
BD (2) Ci6-Cyg
BD (2) Cy7 - Cs3
BD (2) Cy7-Cs3
BD (2) Cy - Ca4
LP (1) N
LP (1) N
LP (1) Oz
LP (2) Oz
LP (2) Oy
LP (1) Oz
LP (2) Oz
LP (2) Oz
LP (2) Sz
LP (2) Sy

Acceptor NBO

BD*(2) C12- Ca
BD* 2) Ci5- O2
BD*(2) Cy - Caq
BD*(2) Ci0- Cus
BD*(2) Cz - Cas
BD*(2) C17- Cys
BD*(2) C,; - O,
BD*(2) Cz7 - Cas
BD*(2) Ci6- Cys
BD*(2) C17- Cys
BD*(2) Cyo- Cus
BD*(2) C; - Sy
BD*(2) Cis - Oz
RY*(1) Cys
BD*(1) Ng - Cy5
BD*(1) C11- Cys
RY*(1) Cy;
BD*(1) Ng- Cy;
BD*(1) C1s- Cat
BD*(1) C;- Ng
BD*(1) C; - Ng

E (2) kcal/mol

20.99
15.91
16.91
18.64
24.54
20.61
145

16.83
24.09
16.96
24.16
53.51
27.52
15.46
27.51
17.17
16.29
30.49
18.73
15.41
15.18
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4. BULGULAR VE TARTISMA Ozlem KESKIN

ELumo=-2.49365 eV ELumo+1 =-1.81772 eV

A ?

AE= E(HOMO)'E(LUMO): -3.86374 eV AE:E(HOMO-l)'E(LUMOﬂ): -5.02349 eV

v v

Eromo=-6.35739 eV EHomo-1)= -6.84284 eV

Sekil 4.80 (4) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.24 (4) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.23363
LUMO -0.09164
HOMO-1 -0.25147
LUMO+1 -0.06686
AE tiomo-Lumoy -0.14199
AE(HOMO—l—LUMO+1) 0.15983

Elektronegatiflik ( y) 0.162635
Kimyasal Sertlik 0.070995
Kimyasal Yumusaklik 14.0855

Elektronik Kimyasal Potansiyel (Pi) -0.16264
Global Elektrofillik (@) 0.000939
Global Yumusaklik (S) 0.035498
Elektronik Yiik (ANpay) 2.290795

Sekil 4.81 (4) No’lu bilesigin elektron yiik yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sekil 4.82 (4) No’lu bilesigin doking baglanmasi

107



4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.5. 1,3-Bis-(4-tersiyerbiitilbenzoil)imidazolidin-2-tiyon (5) Analizi

37

o CH,
AN /
S /CI 5 3? \74(?[3
E/N e,
7 45
(0]
Ny NQ
21

36
49 C
H;C // \5C7H
53 3
H;C

Sekil 4.83 (5) No’lu bilesigin Gauss View ile ii¢ boyutlu goriiniimii

IR Spectrum
0 ’ . -0
- 200
- O
600 5
1000 800 &
_-1[“:“33
1500 1200 €
- 1400 o
2000 - 1600 3
:13[“3“"'
2500 - L 2000
IIIII|IIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIII|IIIIIIIII|IIIIIIIIIIIIIIIIIII|IIIIIIIII|
3500 3000 2500 2000 1500 1000 500 0 -500
Frequency (cm™)

Sekil 4.84 (5) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

SCF GIAQ Magnetic shielding
80 B2H
704 1H
6.0 A
250 4H 40
2
(4]
540_ 58H 4
o
[
0 304 2H S6H 48
204 3H 4684-rfl2-H
104 208 4H GH 5BH 3
ﬂ T
00-
EEREsEEE — — EEmEEsEE — ‘ — =
90 80 70 60 50 40 30 20 10 00
Shift (ppm)

Sekil 4.85 (5) No’lu bilesigin teorik 'H-NMR spektrumu

Cizelge 4.25 (5) No’lu bilesigin deneysel, teorik *H-NMR verileri ve regresyon

analizi
Atom No Deneysel Teorik Regresyon grafigi ve R degeri
20 7.58 8.15
13 7.58 8.00 9
14 7.58 7.92 8 e
19 7.58 7.85 g7
26 7.37 7.77 5 6
28,30,32 7.37 7.63 Ts
4 4.19 4.26 - 4
6 4.19 4.03 g3
5 4.19 3.73 g 2
3 4.19 3.66 !
38 1.29 1.61 0
0 1 2 3 4 5 ]
51,44,56, 1.29 1.51 _
58,47 Teorik Veriler
59,46 1.29 1.34
60,54,48,43, 1.29 115
40,50,39,52
55,42 1.29 1.00
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4. BULGULAR VE TARTISMA Ozlem KESKIN

SCF GIAO Magnetic shielding
12C 45C
20
)
8
g C L B TESEATC ML OB/L SEC
10
L3
o
Re
00-
T T T T T T T T T T T T T T T T T T T T T T T T T 1
250 200 150 100 50 0
Shift (ppm)

Sekil 4.86 (5) No’lu bilesigin teorik BC-NMR spektrumu

Cizelge 4.26 (5) No’lu bilesigin deneysel, teorik **C-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri

7 179.86 192.94

15 171.93 179.33

21 171.93 178.09

33 156.96 166.09

34 156.96 164.92 250

11 131.49 137.35 y=1081x- 4,613
18 131.49 136.67  F 200 Re=0.998
17 129.13 13637 2

10 129.13 13597 £ %0

16,12 129.13 13474 £

25 125.06 13290  F

29 125.06 13144 2

31 125.06 129.06

27 125.06 128.74 0

2 45.79 51.027 0 50 100 150 200
1 45.79 49.56 TeorikVeriler
35 42.60 42.44

36 42.60 42.17

41,49 35.07 32.22

37 35.07 32.08

53 35.07 31.96

45 35.07 29.71

57 35.07 28.96
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.27 (5) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik
dagilimlari

ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.283705 -0.16853
2 C -0.226302 -0.16956
3H 0.213306 0.22024
4H 0.215232 0.20462
5H 0.184258 0.19282
6 H 0.186727 0.21634
7¢C -0.583511 0.27634
8 N 0.340628 -0.56052
9N 0.206711 -0.54064
10 C -0.310873 -0.14300
11 C 0.853950 20.15239
12 C -0.247607 -0.14111
13 H 0.213938 0.21211
14 H 0.234132 0.22120
15 C -0.414910 0.71614
16 C -0.551334 -0.16865
17 C 0.050325 -0.14869
18 C 0.896932 -0.16214
19 H 0.201466 0.21366
20 H 0.235944 0.22730
21 C -0.453496 0.71307
22 0 -0.207012 -0.57293
23 0 -0.137467 -0.51968
24 S -0.432733 -0.07106
25 C -0.454803 -0.19041
26 H 0.147704 0.20896
27 C -0.467723 -0.20261
28 H 0.186787 0.21662
29 C -0.482455 -0.20700
30 H 0.146628 0.20021
31 C -0.488443 -0.20123
32 H 0.134346 0.21158
33 C 0.412923 0.00013
34 C 0.690262 0.00548
35 C 0.294180 -0.09047
36 C 0.333128 -0.09036
37 C -0.668024 -0.54818
38 H 0.150137 0.19772
39 H 0.141609 0.19535
40 H 0.152473 0.20116
41 C -0.525486 -0.55915
42 H 0.144210 0.20190
43 H 0.149935 0.19929
44 H 0.121850 0.19344
45 C -0.415749 -0.56107
46 H 0.142551 0.20153
47 H 0.130680 0.19429
48 H 0.150003 0.19929
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

49 C -0.573438 -0.55508

50 H 0.148250 0.19965
Cizelge 4.28 (5) No’lu bilesigin NBO analizi
Donor NBO Acceptor NBO E (2) kcal/mol
BD (1) Ca3 - Css RY*(9) C 4171.81
BD (1) Cs7 - Hsg RY*(1) H 55 21037.64
BD (1) Cs7 - Hsg BD*(1) C;-C 5 9451.03
BD (1) Cs7 - Hso RY*(4) C 4 4442.18
BD (1) Cs7 - Hso BD*( 1)C;-Sy 5230.16
CR(1)Cs RY*(7) C 15 4841.65
CR(1)Cs RY*(4) C 17 3948.08
CR (1) Cs; RY*(14) C 5; 5361.83
CR (1) Cs; BD*(1) Cs;-H s 10890.99
BD*(2) C; - Su RY*(9) C 15 6529.01
BD*(2) C;-S RY*(11) Cy 8514.30
BD*(2)C,-S RY*(5) Hsg 3621.58
BD*(2) C,; - Ox RY*(7) Cys 5845.12
BD*(2) C,1 - Ox RY*(4) Cy7 6042.14
BD*(2) C,; - Ox RY*(14) Cs; 8729.80
BD*(2) C,1 - Ox BD*(1) Cs; - Hsg 3685.02
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

’ J"J
%o

J

) %JJ

J
4

()

ELumo=-2.36467 eV

A

AE= E(HOMO)'E(LUMO): -3.59843 eV

v

Enomo= -5.82133 eV

:,5'4‘,
9

(©)

(b)

ELUMO+1 =-1.63486 eV
4&

AE=EnHomo-1)-EqLumo+1)= -4.77179 eV

v

E(HOMO-l): -6.40665 eV

4

0y &
"oy

J

y '6‘%3‘ .4‘;

J F

(d)

Sekil 4.87 (5) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.29 (5) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.21393
LUMO -0.08169
HOMO-1 -0.23544
LUMO+1 -0.06008
AE Homo-Lumo) -0.13224
AE Homo-1-Lumo+1) -0.17536
Elektronegatiflik ( v ) 0.14781

Kimyasal Sertlik 0.06612

Kimyasal Yumusaklik 15.12402
Elektronik Kimyasal Potansiyel (Pi) -0.14781
Global Elektrofillik (@) 0.000722
Global Yumusaklik (S) 0.03306

Elektronik Yiik (ANgpz) 2.235481

Sekil 4.88 (5) No’lu bilesigin elektron yiik yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sekil 4.89 (5) No’lu bilesigin doking baglanmasi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.6. 3-(3,5-dinitrobenzoil)-1H-imidazolidin-2-tiyon (6) Analizi

/' N\
ST

Sekil 4.90 (6) No’lu bilesigin Gauss View ile ii¢ boyutlu goriiniimii

IR Spectrum

B \I | L’u '.'u' | |

00

Sekil 4.91 (6) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Cizelge 4.30 (6) No’lu bilesigin teorik IR analizi

TED B3LYP/6-311+ (d,p)

Titregim Tiirii

STRE NH 3632 (100)

STRE CH 3096 (93)

STRE CH 3219 (100)

STRE CH 3225 (100)

STRE CH 3240 (100)

STRE CH 3007 (93)

STRE CH 3037 (91)

STRE CH 3131 (92)

STRE OC 1771 (89)

STRE ON 1599 (30) +1378 (21) +1368 (20)
STRE ON 1599 (29) +1378 (22) +1368 (17)
STRE ON 1596 (25) +1378 (17)+1368 (22)
STRE ON 1596 (27) + 1378 (20) +1368 (22)
STRE CC 1663 (10)+1447 (13)+1362(13) +1090 (10)
STRE CC 1663 (22) +1447(13)+1362 (14)+1090 (10)
STRE CC 1479 (11) +1362 (18)+1017 (12)
STRE CC 1663 (10) +1631(21) +1596 (11)+1017(10)
STRE CC 1631(12) +1362 (28)

STRE NC 1500 (15) +1273(29)

STRE NC 1316 (25) +1188 (15) +433(14)

STRE NC 1217 (23)+905 (16)

STRE NC 1078 (34)+1055 (21) + 979(10)

STRE NC 929(14) +362 (17)

STRE NC 929 (22)+343(29)

STRE NC 1217 (10)+1078(23)

STRE SC 1217 (14)+1078 (13) +536 (15)

BEND CCC 362 (10)

BEND CNC 1316 (10)+ 979 (28)

BEND HNC 1500 (35)+1273(21)

BEND HCH 1533(71) + 1519 (14)

BEND HCC 1479 (17) + 1256 (27) + 1122 (20)
BEND HCC 1479 (15)+1256 (30) +1122 (17)
BEND HCC 1447 (18) +1256 (25) +1090 (38)
BEND HCN 1227 (43)+1116 (20)

BEND HCN 1316 (22) +1227 (18) +1116 (21)
BEND HCH 1533(11)+1519 (69)

BEND OCC 433(12) +362 (15) +320 (10)

BEND ONC 554 (17)+536 (13) +521 (19)+320 (18)
BEND ONO 929 (10)+855 (28) +744 (27)

BEND ONC 590 (10) + 521(39)+ 362 (10)+ 320 (13)
BEND ONO 929 (17) +855 (21)+764 (17) +744 (17)
BEND CCC 1017 (17) +394 (12)

BEND CCC 1017 (31)

BEND CCC 1479(11) +1017 (16)

BEND NCN 979 (11)+458 (13)+433 (12)

BEND NCC 240 (15) +56 (14)

BEND CNC 225 (12) +186 (16) +157 (10) +56 (11)
BEND CCC 320 (10) +123 (22) +56 (13)+33 (11)
BEND CNC 1217(10)+1055(15) +905(10)

BEND NCC 320(13) +140 (36)

BEND NCC 320(14) +186 (12) +140 (25)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEND SCN

TORS HNCN
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCN
TORS HCNC
TORS HCNC
TORS HCNC
TORS ONCC
TORS ONCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS NCNC
TORS NCCC
TORS CNCC
TORS CNCN
OUT OCON
OUT OCON
OUT ONCC
OUT SNNC

OUT NCCC

OUT NCCC

OUT CCCN

OUT CCCC

394 (35) +186 (19)

590(24) +554 (32) +536 (18)

1500(12) +1370 (11) +1227 (14)+905 (10)
975(48)+965 (12)+946 (19)

975 (45) +965 (12) +946 (19)

965 (40)+957 (40)

1500(11) +1370 (22) +905 (12) +170 (11)
1396 (32)+1116(11)+905 (20)
1396(23)+1246 (23)

37(84)

42(88)

458(14) +198 (17)

645(14) +470 (17)

946 (11)+ 667 (11) + 645 (17) +198 (10)
86 (26)+56 (23)

24 (68)

123(12) +33 (48) +24(13)

170 (47)

753(29) +717 (40) +470 (10)

753 (44 )+717 (27)

776 (49)

667 (11) + 645 (24) +621 (28) +170 (13)
753 (10) +470 (18) +198 (17)+157 (11)
470 (24) +157 (17) +123 (11)

225 (39) +86 (12)

776 (15) +667 (10) +86 (13)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sekil 4.92 (6) No’lu bilesigin teorik "H-NMR spektrumu

Cizelge 4.31 (6) No’lu bilesigin deneysel, teorik *H-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik  Regresyon grafigi ve R’ degeri

27 10.07 10.37 12
12 8.90 9.37 v=1,090x- 0439
~ 10 R*=10,992
11 8.74 9.19 E
19 8.74 9.19 . 8
4 4.20 3.96 : p
6 3.65 3.86 3,
5 3.65 3.80 g
3 4.20 3.63 A2
1}

Teorik Veriler
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4. BULGULAR VE TARTISMA Ozlem KESKIN

T T T T T 1
0 180 160 190 120 100 ] & £ 2 0

Sekil 4.93 (6) No’lu bilesigin teorik BC-NMR spektrumu

Cizelge 4.32 (6) No’lu bilesigin deneysel, teorik **C-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri
7 178.70 191.87 250
13 165.78 175.80 v 09505+ 1128
16 146.93 15375 &M R:=0.990
17 146.93 15318  ©
9 138.96 14082 ™
10 138.96 140.70 : "
8 128.07 140.26 g
18 119.81 13365 A 90
47.26 56.03 :
41.25 54.28 0 50 100 150 200
Teorik Veriler
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.33 (6) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik
dagilimlari

ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.518414 -0.17711
2 C -0.148436 -0.17735
3 H 0.170011 0.19185
4 H 0.193535 0.19331
5 H 0.192747 0.19509
6 H 0.177912 0.20945
7C -0.198150 0.25761
8 C -0.643868 -0.13374
9 C -0.820846 -0.10898
10 C 1.242570 -0.13233
11 H 0.303980 0.25765
12 H 0.299058 0.26806
13 C -0.491947 0.70715
14 0 -0.156896 -0.49120
15 S -0.218622 -0.04477
16 C -0.180889 0.06725
17 C 0.261056 0.06500
18 C -0.012637 -0.13840
19 H 0.308380 0.27374
20 N -0.207917 0.49624
21 0 0.030300 -0.36133
22 0 0.024968 -0.35984
23 N -0.148885 0.49717
24 0 0.035986 -0.35842
25 0 -0.012172 -0.36704
26 N 0.024813 -0.71887
27 H 0.309236 0.46232
28 N 0.185128 -0.57253
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Cizelge 4.34 (6) No’lu bilesigin NBO analizi

Donor NBO

BD (2) Cyo - Cor
BD (2) Cyo- Cr
BD (2) Cu1 - Cp,
BD (2) Cy - Cia
BD (2) Cy7 - Cas
BD (2) Cy7 - Cas
BD (2) Cas - Cao
BD (2) Cas - Cao
BD (2) Cs - Cay
BD (2) Czs- Ca
LP (1) N
LP (1) N
LP (2) Oz
LP (2) Oz
LP (2) O
LP (3) Ogs
LP (3) Oge
LP (3) O
LP (3) Ou
BD*(2) Cs6 - Cis
BD*(2) Coo- Cs

Acceptor NBO

BD*(2) Czs - Cas
BD*(2) N3¢ - Og7
BD*(2) C10 - Co
BD*(2) C17- Cys
BD*(2) Cz6- Ca9
BD*(2) Naz - O3,
BD*(2) C16 - C1s
BD*(2) Ngz- Og3
BD*(2) C11 - Cyo
BD*(2) Nag - Oso
BD*(2) C; - Sue

BD*(2) Cis - Oz
BD*(1) No - C1s

BD*(1) Ng- Cyr

BD*(2) N3, - O35
BD*(2) N33 - O34
BD*(2) Nas - Oz
BD*(2) Nag - Oso
BD*(2) Naz- Ous
BD*(2) Cz1 - O3
BD*(2) Cui—Cy,

E (2) kcal/mol

24.26
26.08
25.64
23.94
24.45
25.53
24.34
22.69
24.35
22.86
53.91
24.91
27.45
30.43
174.48
175.04
172.69
173.97
171.94
76.96
193.45
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4. BULGULAR VE TARTISMA Ozlem KESKIN

(b)
ELumo=-3.45693 eV ELumo+1 = -3.35897 eV

AE= E(HOMO)'E(LUMO): -3.04713 eV AE:E(HOMO-l)'E(LUMOﬂ): -3.56795 eV

Enomo= -6.50461 eV E(HOMO-1)= -6.92693 eV

() (d)

Sekil 4.94 (6) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.35 (6) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.22653
LUMO -0.07879
HOMO-1 -0.26192
LUMO+1 -0.0376

AE tiomo-Lumoy -0.14774
AEHomo-1-Lumo+1) -0.22432
Elektronegatiflik ( y) 0.15266
Kimyasal Sertlik 0.07387
Kimyasal Yumusaklik 13.5373
Elektronik Kimyasal Potansiyel (Pi) -0.15266
Global Elektrofillik (@) 0.000861
Global Yumusaklik (S) 0.036935
Elektronik YUk (ANmax) 2.066603

Sekil 4.95 (6) No’lu bilesigin elektron yiik yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sekil 4.96 (6) No’lu bilesigin doking baglanmasi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.7. 1,3-Bis-(4-nitrobenzoil)imidazolidin-2-tiyon (7) Analizi

12 33

gy -
oS
O

Sekil 4.97 (7) No’lu bilesigin Gauss View ile ii¢ boyutlu goriiniimii

IR Spectrum
0 - -0
500 - T - 500 g
1000 - - 1000 ©
2 1500 -1500 ©
& 2000 - -20002
W 2500 - 2500 ™
3000 - 3000
3500 - L g0 &
300 3000 2500 2000 1500 1000 500 0  -500
Frequency (cm)

Sekil 4.98 (7) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Cizelge 4.36 (7) No’lu bilesigin teorik IR analizi

TED B3LYP/6-311+ (d,p)

Titregim Tiirii

STRE CH 3136(59)+3129 (33)

STRE CH 3199 (94)

STRE CH 3205 (92)

STRE CH 3202 (93)

STRE CH 3225(87)

STRE CH 3224 (91)

STRE CH 3227 (90)

STRE CH 3226 (88)

STRE CH 3052 (87)

STRE CH 3189 (97)

STRE CH 3031 (91)

STRE CH 3136(31)+3129(64)

STRE OC 1773 (89)

STRE OC 1732 (89)

STRE ON 1581(35)+1375 (19)+1366 (23)

STRE ON 1581 (35)+1375(18)+1366 (24)

STRE ON 1644(10) +1584 (34)+1372 (40)

STRE CC 1637(31)+1435(13)+1353(12)+1200(11)+1131(12)
STRE CC 1644 (26)+1637 (10)+1116(18)

STRE CC 1636(31)+1432 (16)+1352(12)+1196(10)+1127(13)
STRE CC 1644 (22)+1636(13)+1584 (10) +1115(12)
STRE CC 1636 (10)+1432 (17)+1352(13)+1127 (11)
STRE CC 1644 (11)+1352(19)+1115(13)

STRE CC 1644(10)+1353(19)+1116 (19)

STRE CC 1637(11)+1435(16)+ 1353(13)+1131(13)
STRE CC 1644 (12)+1353(18)

STRE CC 1644 (14)+1432(10)+1352(18)+1321(10)
STRE NC 1180 (11)

STRE NC 1297(11)+1224(13)

STRE NC 1375(11)+1260(11)

STRE NC 1139 (11)

STRE CC 1260 (14)

STRE NC 1139(14)+1067(18)

STRE NC 1224 (10)+1139(18) +1067(25)

STRE NC 1116 (21)+469(13)

STRE NC 1115 (15)+464 (21)

STRE SC 1067 (19)+545(21)

BEND CCC 1035 (15)+1032(18)

BEND CCC 1032 (25)+640(12)

BEND CNC 1004 (12)

BEND HCN 1246(13)+1232 (22)+1224 (25)

BEND HCC 1520(15)+1325(19)+1200 (23)+1131(12)
BEND HCC 1520 (14)+1325(19)+1200 (22)+1131(13)
BEND HCC 1517 (14)+1321(20) +1196 (23)+1127(13)
BEND HCC 1517(15)+1321(20)+1196(13)+1127(17)+1115(10)
BEND HCC 1517 (15)+1321(20)+1196 (13)+1127(19)
BEND HCC 1520(16)+1325(18)+1200(14)+1131(17)+1116(10)
BEND HCC 1520 (16)+1325(20)+1200 (11)+1131 (21)
BEND HCH 1528(24)+1515 (48)

BEND HCC 1517(14)+1321(19)+1196 (24)+1127(11)
BEND HCH 1528 (59)+1515(26)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEND HCC
BEND OCC
BEND ONC
BEND ONO
BEND ONC
BEND ONO
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND NCN
BEND CNC
BEND NCC
BEND CNC
BEND CCC
BEND CCN
BEND CNC
BEND NCC
BEND NCC
BEND SCN
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCN
TORS HCCC
TORS HCCN
TORS HCNC
TORS HCCC
TORS HCNC
TORS HCNC
TORS ONCC
TORS ONCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCN
TORS NCNC
TORS CNCC
TORS NCCC
TORS CNCN
TORS CCNC
OUT OCON
OUT ONCC
OUT OCON
OUT ONCC
OUT SNNC
OUT NCCC

1297 (20)+1246(13)+1232(15)

520 (10)+348(10)
538(28)+520(28)+298 (10)

864 (44)

524(50)+289(14)

1372(10)+868(47)
1035(11)+1032(11)+643(14)+640(13)
1032 (15)+643(11)+640(18)

640(10)

1032 (11)

739(14)

289(18)+167 (14)

922(11)+348(12)

138(17)

622(14)+46 (16)

182(14)+18 (10)

298(16)+138(14)

594 (11)

1025(11)+1004(10)

298 (16)+257 (10)+167 (10)

289 (28)+201(12)+167 (11)
360(21)+239 (12)+182 (28)

1397 (12) + 1385 (12)

1001 (14) +990 (15) +879 (12) + 850 (30)+417 (13)
1001 (22) +990 (10) + 879 (17) +850 (21) + 417(11)
1008 (22) +997(14) +887 (16) +860 (22)
1008 (21) +997 (17)+ 887 (18) + 860 (23)
1008 (22)+997 (22)+887 (18) +860 (26)
1001(16) + 990 (22) +879 (10) +850 (27) +417 (11)
1001 (28) +990 (20)+879 (19)+850 (20)
1397 (24)

1008(20) +997(16) +887 (15) +860 (25)
1397 (19)+1385(27)

1385(11) +1113(16)

70(12) +56 (19)+43(15) +33 (45)
56(18) +4(31) +30 (37)

686 (15) +417 (28)

686 (33)

687 (19) +421(25)

687 (24)+421(20)

74 (23)

687(13) +459(16) +421(23)

686 (11)+417 (25)

74 (15) +70 (22) +30 (28)

152 (15)+97(14) +12 (25)

97(19) + 43(16) +30 (10) +18 (11)

74 (13)+70 (22)+33 (33)

152 (12) +56 (12) +18 (21)

12 (56)

718 (54)

781 (41)

781 (10)+719 (44) +686 (10)

788 (24)+687 (10)

651(38)+594 (14)

459 (10)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

OUT NCCC 239(13) + 117 (12)
OUT CCCN 201(15)+152 (11) +138 (10)
OUT CCCN 201(11) +97 (10)
OUT cccC 239 (10)+18(10)

SCF GIAO Magnetic shielding

30H
3.0 1
3 3H
220
o
e
@
c
[
(=2}
o
[m]
104 2803274545 H 445
]
0.o-
10 9 8 7 6 5 4 3 2 1 1]
Shift (ppm)

Sekil 4.99 (7) No’lu bilesigin teorik 'H-NMR spektrumu

Cizelge 4.37 (7) No’lu bilesigin deneysel, teorik *H-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri
283430  8.24 8.64 10
y=1,123x-0,7333

32 8.24 8.51 9 e
22 7.87 8.27 7 s
15 787 8.11 g7
14 7.87 8.03 Z 6
21 7.87 7.89 g s
4 4.25 4.22 Fa
6 4.25 4.06 g 3
53 4.25 3.85 a i

a

a 2 4 6 8 10

Teorik Veriler
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

SCF GIAO Magnetic shielding

20+

Degeneracy
5
1

0.0-

7C

12C

hLio 13C OO 150RE

Re

[
250

T
200

T
150

Shift (ppm)

T
100

Sekil 4.100 (7) No’lu bilesigin teorik **C-NMR spektrumu

Cizelge 4.38 (7) No’lu bilesigin deneysel, teorik *C-NMR verileri ve regresyon

analizi

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri
7 178.40 192.46

16 169.46 178.04

23 169.46 177.48 250

18 148.58 157.96 R s

13 148.58 157.73 g 200

11 140.62 148.02 <

20 140.62 146.77 < 150

19 129.05 138.44 = oo

10 129.05 135.65

1712 129.05 13503 & so

27 123.12 130.01

29 123.12 129.69 0

33 123.12 129.63 50 100 150 200
31 123.12 127.90 Teorik Veriler

2 45.60 50.89

1 45.60 49.60
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.39 (7) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik
dagilimlari

ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.507399 -0.17019
2 C -0.247732 -0.14584
3H 0.190199 0.20776
4 H 0.196799 0.19860
5 H 0.201157 0.19711
6 H 0.188595 0.17120
7C 0.181997 0.17022
8 N 0.280731 -0.54040
9 N 0.524511 -0.59625
10 C -0.142907 -0.16503
11 C 1614161 -0.11156
12 C -0.458522 -0.14694
13 C -0.216702 0.09151
14 H 0.153542 0.22616
15 H 0.168181 0.24246
16 C -1.056757 0.72173
17 C 0.044443 -0.15063
18 C 0.185962 0.08936
19 C -0.322865 -0.14912
20 C 1.120172 -0.10913
21 H 0.146446 0.17712
22 H 0.171113 0.24474
23 C -0.899875 0.69127
24 O -0.148565 -0.52639
25 O -0.159630 -0.53784
26 S -0.129623 0.16387
27 C -0.316820 -0.16774
28 H 0.175837 0.24627
29 C -0.227930 -0.16844
30 H 0.162053 0.24073
31 C -0.406194 -0.17271
32 H 0.170539 0.24380
33 C -0.302912 -0.17043
34 H 0.175188 0.24600
35 N -0.300271 0.46742
36 O 0.027096 -0.36725
37 0 0.020278 -0.36973
38 N -0.298160 0.46772
39 O 0.020310 -0.37177
40 O 0.023551 -0.36764
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.40 (7) No’lu bilesigin NBO analizi

Donor NBO Acceptor NBO E (2) kcal/mol
BD (2) Cip- Cy BD*(2) Cy; - Cy1, 20.79
BD (2) Cyp- Ca1 BD*(2) Cy3- Cs3 20.36
BD (2) Ci1 - Cyp2 BD*(2) Cy - Cs 19.39
BD (2) Cy1 - Cyp2 BD*(2) Cy3 - Cs3 21.58
BD (2) Ci3-Cg3 BD*(2) Cy - Cs; 19.85
BD (2) Cy3 - Cs3 BD*(2) Cy;- Cyz 18.26
BD (2) Cy3 - Cs3 BD*(2) N3s- O3 25.25
BD (2) Ci7-Cy BD*(2) Cyg- Cyo 21.62
BD (2) Cy5- Cyg BD*(2) Cyo - Co7 19.10
BD (2) Cys - Cyg BD*(2) Nag - Og 27.98
LP (1) Ng BD*(2) C;- Sy 19.02
LP (1) Ng BD*(2) Cy3- O 22.13
LP (1) Ng BD*(2) C; - Sy 20.70
LP (2) Oz BD*(1) Ng - Cy6 25.03
LP (2) Oy BD*(1) Ng- Cy3 25.33
LP (2) Sz BD*(1) C;- Ng 22.35
LP (2) Sz BD*(1) C;- N, 20.64
LP (3) Os; BD*(2) Ngs - O3 160.36
LP (3) Oz BD*(2) Nazg- Oy 159.83
BD*(2) Cy3 - Cg3 BD*(2) Cy; - Cyp 295.73
BD*(2) Cys- O BD*(2) Cy;- Cyp 51.60
BD*(2) Cy5- Cy9 BD*(2) Cy - Cy7 192.55
BD*(2) Cy3- O BD*(2) Cy7 - Cyo 91.30
BD*(2) Nas - O35 BD*(2) Cy3- Cas3 18.28
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4. BULGULAR VE TARTISMA Ozlem KESKIN

@) (b)
ELumo=-3.65394 eV ELumo+1 = -3.27924 eV

A

AE= E(HOMO)'E(LUMO): -2.96250 eV AE:E(HOMO-l)'E(LUMOﬂ): -3.99544 eV

EHOMO: -6.61645 eV E(HOMO-l): -7.27538 eV

(c) (d)

Sekil 4.101 (7) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.41 (7) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.23547
LUMO -0.07159
HOMO-1 -0.25522
LUMO+1 -0,0049
AE Homo-Lumo) -0.16388
AE Homo-1-Lumo+1) -0.25032
Elektronegatiflik ( v ) 0.15353
Kimyasal Sertlik 0.08194
Kimyasal Yumusgaklik 12.20405
Elektronik Kimyasal Potansiyel (Pi) -0.15353
Global Elektrofillik (@) 0.000966
Global Yumusaklik (S) 0.04097
Elektronik Yiik (ANpax) 1.873688

Sekil 4.102 (7) No’lu bilesigin elektron yiik yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sekil 4.103 (7) No’lu bilesigin doking baglanmasi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.8. 1,3-Bis-(4-metilpiperidin-1-il-metil)-imidazolidin-2-tiyon (8) Analizi

CH,
19
29 51

44 41
\11

w%‘“*:}é‘iﬁ .

Sekil 4.104 (8) No’lu bilesigin Gauss View ile li¢ boyutlu goriiniimii

IR Spectrum
0 : '~-0
1 ! w)
g " =100 =
i o
- 200
§ %0 ‘ Il >3
e | fxoe
w 50 ‘-400c~
600 [ o
200 ‘:5003'0
m ‘."mu
rmmm’mmvmmm
3500 3000 2500 2000 1500 1000 500 0 500
A1
Frequency (cm™’)

Sekil 4.105 (8) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.42 (8) No’lu bilesigin teorik IR analizi

TED B3LYP/6-311+ (d,p)

Titregim Tiirii

STRE NH 3107 (12) +3099 (84)

STRE CH 2984 (57)+2974(35)

STRE CH 2984 (35) +2974 (62)

STRE CH 3107 (84 )+3099 (13)

STRE CH 3101 (88) +3019 (10)

STRE CH 3101 (11)+3019(87)

STRE CH 3026 (64)+ 2983(34)

STRE CH 3026 (35) +2983 (60)

STRE CH 3075 (54) +3017(18)+3010 (23)

STRE CH 3079 (41)+3075(27 )+3017 (15)+3010 (14)
STRE CH 3079 (57) +3075(13) +3017 (15) +3010 (14)
STRE CH 3054 (36)+3050 (33)+3008 (14)

STRE CH 3054 (16)+3050 (11)+3017(16)+3010(14)+3008(38)
STRE CH 3079 (82)+3079 (15)

STRE CH 3047 (92)

STRE CH 3054 (25) +3050(34) +3010(10)+3008(14)
STRE CH 3063 (11)+3060 (19)+3046 (64)

STRE CH 3063(13)+3060(32)+3046(17)+3021(13)+3013(11)
STRE CH 3063 (34)+3060(26)+3040(23)

STRE CH 3063(11) +3040(73)

STRE CH 3079 (10) +3079(57)+3010 (18)

STRE CH 3073 (34) +3063 (11) +3010 (37)

STRE CH 3079 (15)+3073(46 )+3010 (22)

STRE CH 3021 (39)+3013 (14)+ 3005(31)

STRE CH 2910 (95)

STRE CH 3054(15)+3050 (19)+3017 (15)+3010(16)+3008(32)
STRE CH 3046 (12)+3013(56 )+3010 (13)

STRE CH 3021(23) +3005 (57)

STRE CH 2890 (95)

STRE CH 2900 (98)

STRE CH 2961 (95)

STRE CH 2979 (93)

STRE NC 1461(22)

STRE NC 1446 (11)

STRE NC 1212 (10)+1135(13)

STRE NC 1295 (11)

STRE NC 1029 (13)

STRE NC 920(11)+773 (20)

STRE NC 1178 (10)+1142 (16)

STRE NC 1029 (10) +952(16)

STRE NC 1140 (11)+779 (11)

STRE NC 773 (28)

STRE NC 816 (13)+779 (22)

STRE CC 1029 (19) +1022 (12) +904 (12)

STRE CC 1091 (32)

STRE CC 1022(11) + 904 (16)

STRE CC 1104(37)

STRE CC 1140 (13) +904 (13)+816 (11)+779 (10)
STRE CC 1184 (11) +1135 (10)+894 (11) +856 (11)
STRE CC 1024(12)+894 (13)

STRE CC 1053 (10) +1024 (10)+1022 (13)+894(12)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

STRE SC
BEND CNC
BEND CCC
BEND HCH
BEND HCC
BEND HCN
BEND HCH
BEND HCN
BEND HCH
BEND HCN
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCN
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCN
BEND HCC
BEND NCN
BEND NCN
BEND CNC
BEND CNC
BEND CNC
BEND CNC
BEND CNC
BEND CNC
BEND CCC
BEND CCC
BEND CCN
BEND CCC
BEND CCN
BEND CCN
BEND SCN
TORS HCNC
TORS HCNC
TORS HCNC
TORS HCNC
TORS HCNC

1072(10) +524 (47)

1012 (12)+633 (11)

490(20)

1534(34) +1524 (34)+1522 (14)
1295 (13) +1235 (25) +1121 (10)
1295(10)+1206 (21)+1205 (10)+1128 (11)
1534 (50)+1524 (28)

1473 (14)+1425 (13)+1400 (24)
1473 (47) +1446 (26)

1327 (21)

1514 (17)+1502 (26)+ 1494 (25)
1500 (29)+1498(16) +1412 (26)
1502 (10)+1500 (36)+ 1412 (26)
1498 (49) +1412(26)

1299 (10) +1176 (10)

1487 (33)+1475(48)

1353 (10) +1347(10)

1514 (31)+1494 (44)

1487 (43) +1475 (37)

1343 (15)

1488 (75)

1266 (18)

1522 (24) +1508 (46)

1501 (11)+1499 (38)+1413(27)
1501 (41)+1495 (11) +1413 (26)
1499 (33)+1413 (27)

1303 (15) +1332 (41)

1514 (27) +1502 (34)+1494 (12)
1376 (15) +1287 (22)

1271 (21)

1522 (15) + 1501 (11) +1495(50)
1353 (15)+1347 (11)

1522 (22) +1508 (33)

1343 (19)+1266 (30)+1184 (15)
1381(18) +1376 (17) +1338 (15)
1029 (10) +524 (13)

732 (22)

355 (12) +38 (12)

327 (15)

1012 (11)+633 (11)
490(10)+377(17) + 258 (15)
614 (12)

199 (24)

1091 (11)+826 (11)

327 (10) +297 (27)

490 (14)

307 (45)

920 (13)+ 516 (19)

920 (13)+894 (10)+516 (19)
539 (10) +398 (16) +204 (27)
841(12)

1121 (15)

1461 (11)

1461 (13)+841 (17)

1425 (12) +1391 (12)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

TORS HCNC
TORS HCNC
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCNC
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCH
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCNC
TORS HCNC
TORS HCNC
TORS HCCC
TORS NCNC
TORS CNCN
TORS NCNC
TORS CNCN
TORS CNCN
TORS CNCN
TORS CCNC
TORS CCNC
TORS CCCN
TORS CCCN
TORS CCNC
TORS CCNC
OUT SNNC
OUT CCCC
OUT CCCC
OUT CCCN
OUT CCCN
OUT CCCN

1473 (11)+1391(12)+1355(18)
1434 (18) +1406 (16)

1461 (10) +1434 (11)

1500 (11)+229 (25)

1498 (10)+224 (12)

1498 (10)+1178 (12)+229 (17)
1287 (10)+816 (15)

1397 (13)

1406 (11)

1434 (11)+1381 (11)

1332 (23)

417 (11)

1425 (13)+1266 (10)

249 (28)

249 (31)

1499 (12) +249 (27)

1393 (17)+1371 (31)+1343 (15)
1406 (20)+ 1376 (11)

1397 (11)+1338 (16)

789 (24)

1393 (17) +1310 (19)

985 (12)

1400 (15) + 1391 (11) + 1355 (10)
1425 (20)+978 (12)

1397(14) +1381 (11) +1347 (11) +1312 (15)
46(15)+41(16) +16 (32)

167 (16) + 138 (10)

41(10) +16 (26)+11(24)

1121 (11)

57 (30) + 41(11) + 38 (13)

46 (29)+38 (34)

103 (16)

355 (11) +263 (13) +103 (11)
258 (10)

184 (29) + 76 (14) +41(10)
167 (13)+138 (11)

184 (14) +76 (18) + 41 (16)
644 (56)+633 (10)

417 (29) + 184 (10)

454 (13) + 442 (21) + 377 (19)
252 (16)+16 (11)

826 (10) +377 (14)

11 (34)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

SCF GIAO Magnetic shielding
50 294
40+ 45H
9 454 424 a5f
@ 30 5
[
c
[
o
820 134 4H 314 BH24H  43HD A
and 124 154 BH 3 1BEHH 37RIH 3% J0H ALH2SH M 52ETHR, 434
‘ ‘ I
00-
P P T e T T ‘
70 60 50 40 30 20 10 00
Shift (ppm)

Sekil 4.106 (8) No’lu bilesigin teorik 'H-NMR spektrumu

Cizelge 4.43 (8) No’lu bilesigin deneysel, teorik *H-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R° degeri

12 4.32 5.53

15 4.32 4.90

6 3.63 3.86

13 4.32 3.59 6

3 3.63 3.59 y=1,162x- 0,766 L
16 432 3.32 5 °f oo ¢
4 3.63 3.26 C

5 3.63 3.16 £

37 2.85 2.99 23

27,46,45 2.85 2.84 7,

36,31 2.85 2.62 g

30 2.85 2.22 A1

40 2.19 2.01

28,54 2.19 1.81 0

34,24,42 2.19 1.52 0 1 : 3 4 5
52 2.19 1.29 Teorik Veriler

33,43 2.19 1.18

21 2.19 1.12

22,50,25,48,39 0.99 0.99

49,20 0.91 0.57
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

SCF GIAO Magnetic shielding

Degeneracy

00-

1440 296 I2BOEEC 19T

Re

250

200

150

Shift (ppm)

100

Sekil 4.107 (8) No’lu bilesigin teorik BC-NMR spektrumu

Cizelge 4.44 (8) No’lu bilesigin deneysel, teorik *C-NMR verileri ve regresyon

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri

Deneysel Veriler (ppm)

analizi

7 183.18 195.35
14 69.61 72.76
11 69.61 70.88
29 51.06 54.33
26 51.06 52.06
1 45.73 51.66
35 51.06 49.12
2 45.73 48.02
44 51.06 47.74
32 34.16 38.23
23 34.16 36.87
38 34.16 36.46
51 29.50 34.95
41 34.16 32.12
53 29.50 30.14
19 21.54 22.96
47 21.54 22.09

200

150

100

50

y=1.061x- 0,532
R:=10995

50

100 150 200
Teorik Veriler
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.45 (8) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik
dagilimlari

ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.250768 -0.16275
2 C -0.118154 -0.16353
3H 0.163387 0.20502
4H 0.172697 0.18288
5H 0.160299 0.18542
6 H 0.177740 0.20375
7C -0.328546 0.28648
8 N 0.218131 -0.52640
9N 0.137837 -0.52301
10 S -0.572090 -0.17082
11 C -0.344330 0.06349
12 H 0.192449 0.18381
13 H 0.137009 0.16596
14 C -0.263246 0.05254
15 H 0.153837 0.21678
16 H 0.192481 0.18571
17 N 0.164142 -0.54130
18 N 0.060176 -0.55993
19 C -0.569385 -0.53974
20 H 0.126949 0.18251
21 H 0.125165 0.18304
22 H 0.123733 0.19368
23 C -1.097727 -0.39048
24 H 0.140819 0.18694
25 H 0.093996 0.16389
26 C -0.195889 -0.09875
27 H 0.066570 0.17401
28 H 0.205800 0.19938
29 C 0.147612 -0.15982
30 H 0.121470 0.16783
31 H 0.164377 0.17346
32 C -0.829927 -0.37858
33 H 0.080904 0.15258
34 H 0.111920 0.15985
35 C 0.281270 -0.19416
36 H 0.146667 0.17308
37 H 0.077894 0.20865
38 C -1.557166 -0.37000
39 H 0.115061 0.14590
40 H 0.149504 0.17548
41 C -0.850158 -0.39682
42 H 0.159847 0.16961
43 H 0.084113 0.14434
44 C 0.028849 -0.15646
45 H 0.152722 0.19087
46 H 0.116264 0.16333
47 C -0.519024 -0.55750
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

48 H 0.121977 0.19632
49 H 0.155174 0.19916
50 H 0.141425 0.20187
51 C 1.140068 -0.35467
52 H -0.035396 0.33639
53 C 1.051781 -0.28570
54 H 0.169690 0.35638

Cizelge 4.46 (8) No’lu bilesigin NBO analizi

Donor NBO

BD (1) Cs3- Cs3
BD (1) Cu1 - Cs3
BD (1) Cs3 - Hsq
BD (1) Css - Hsq
BD (1) Css - Hsq
LP (1) N

LP (1) N

LP (2) Sy

LP (2) Sy

LP (1) Nyy

LP (1) Ngg

LP (1) Cs;

LP (1) Cs;

LP (1) Cs;

LP (1) Cs;
BD*(1) Czs - Hzs
BD*(1) Czs - Hzs

Acceptor NBO

BD*(1) Css - Hsq
BD*(1) Css - Hss
BD*(1) Css - Hag
BD*(1) Ca1 - Has
BD*(1) Ca - Css
BD*(1) C;- S
BD*(1) C; - Sy
BD*(1) C;- N
BD*(1) C; - Nq
BD*(1) Cs5 - Hyy
BD*(1) Cz6 - Hz
BD*(1) Cas - Hzs
BD*(1) Cas - Hzs
BD*(1) Csz - Has
BD*(1) Csz - Haq
RY*(1) Hzs
BD*(1) Cz6 - Hz

E (2) kcal/mol

14.17
28.50
19.21
32.99
14.16
58.46
57.60
14.19
14.92
11.91
10.29
13.68
13.79
10.75
11.36
23.06
19.80
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4. BULGULAR VE TARTISMA Ozlem KESKIN

(@) (b)
ELumo=-0.44708 eV ELumo+1 = -0.28463 eV

A

AE= E(HOMO)'E(LUMO): -5.31329 eV AE:E(HOMQ-l)-E(Lumo+1): -5.74160 eV

EHOMO: -5.76038 eV E(HOMO-l): -6.02623 eV

(c) (d)
Sekil 4.108 (8) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.47 (8) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.24583
LUMO -0.06783
HOMO-1 -0.26146
LUMO+1 -0.06518
AEHomo-Lumo) -0.178
AE(HOMO—l—LUMO+1) -0.19628
Elektronegatiflik ( y) 0.15683
Kimyasal Sertlik 0.089
Kimyasal Yumusaklik 11.23596
Elektronik Kimyasal Potansiyel (Pi) -0.15683
Global Elektrofillik (@) 0.001095
Global Yumusaklik (S) 0.0445
Elektronik YUk (ANpax) 1.762135

Sekil 4.109 (8) No’lu bilesigin elektron yiik yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sekil 4.110 (8) No’lu bilesigin doking baglanmasi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.9. 1,3-Bis-(4-metilpiperazin-1-il-metil)imidazolidin-2-tiyon (9) Analizi

% oy |
2
a@,‘% i J\' @ @
. j,H Wi
¢ b9 @9
@

Sekil 4.111 (9) No’lu bilesigin Gauss View ile li¢ boyutlu goriiniimii

IR Spectrum
'U'—_ ' I F —0

100 4 L ~50 O
200 -1007=
300 - - 150 ©
400 - 200 m=
500 ~ 250 »
600 —B'D-D:m
700 —354}5
800 - 400
900 - L 450

3500 3000 2500 2000 1500 1000 500 0 -500

Sekil 4.112 (9) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

SCF GIAO Magnetic shielding

6.0+

504

Degeneracy
o &=
= =
1 1

[
=
1

12H15H

0.0-

6-H-H

50-H

24H

27H 52H

33H 4435524

16-MH 42489180 - 48H

1 47H 25H6H8HP2-H 41

23H

Ha1

60

50

40 3

ID T
Shift (ppm)

20 10 00

Sekil 4.113 (9) No’lu bilesigin teorik 'H-NMR spektrumu

Cizelge 4.48 (9) No’lu bilesigin deneysel, teorik "H-NMR verileri ve regresyon

analizi

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri
12 5.08 5.09

15 5.08 4.95

6 3.65 4.02 6

3 3.65 3.94 s Y o

13,16 4,58 3.28 E

5.4 3.65 3.17 e 4

33,27 2.63 3.17 : ]

47 2.63 2.81 I,

29.42,44 263 2.63 g

36,39,35  2.63 2.52 !

38,30,32, 2.42 2.40 0

52,24,50 0 1 2 3 4 5 6
22 2.28 2.31 Feorik Veriler
41,48 2.28 2.15

26 2.28 2.08

45 2.28 2.02

51,23 2.28 1.87
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4. BULGULAR VE TARTISMA Ozlem KESKIN

SCF GIAO Magnetic shielding

< 1L ARERITET

Re

Degeneracy

00-

T T T T T 1
250 200 150 100 50 0
Shift (ppm)

Sekil 4.114 (9) No’lu bilesigin teorik BC-NMR spektrumu

Cizelge 4.49 (9) No’lu bilesigin deneysel, teorik **C-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri

7 183.18 192.28

11 69.24 71.00 250

14 69.24 68.63 y=1,061x-2415
40 54.67 57.71 E 200 Rz=0,9908

43 54.67 56.90 ‘? <0

25 54.67 55.57 E )

37 54.67 5352 2 1o

34 50.38 52.32 g

46 50.38 51.41 A 5o

31 50.38 51.29 o

1 46.47 48.27 0 50 100 150 200
2 46.47 48.16 Teorik Veriler
49 46.03 45.88

28 46.03 45.31

21 46.03 44.62
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Cizelge 4.50 (9) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik

dagilimlari
ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.243859 -0.16247
2C -0.132071 -0.16426
3 H 0.166111 0.20307
4 H 0.162529 0.18248
5H 0.154099 0.18213
6 H 0.173383 0.20822
7C -0.241798 0.28829
8 N 0.205498 -0.52214
9N 0.119871 -0.52092
10 S -0.596588 -0.18089
11 C -0.431232 0.06280
12 H 0.190700 0.18228
13 H 0.143695 0.16532
14 C -0.406362 0.05042
15 H 0.144703 0.21429
16 H 0.181578 0.17942
17 N 0.091170 -0.53115
18 N -0.125396 -0.53469
19 N -0.035112 -0.54488
20 N -0.122059 -0.53447
21 C -0.284494 -0.33392
22 H 0.140854 0.17369
23 H 0.139381 0.17626
24 H 0.127087 0.19394
25 C -0.523064 -0.15380
26 H 0.147874 0.16985
27 H 0.150395 0.15536
28 C 0.025297 -0.16646
29 H 0.042130 0.15446
30 H 0.166964 0.18017
31 C -0.010486 -0.15927
32 H 0.103143 0.16333
33 H 0.141217 0.16662
34 C -0.317681 -0.15994
35 H 0.121696 0.16045
36 H 0.141813 0.16604
37 C 0.185771 -0.18833
38 H 0.133726 0.17061
39 H 0.071176 0.19255
40 C -0.649299 -0.15414
41 H 0.156922 0.15369
42 H 0.138982 0.16984
43 C -0.246167 -0.15718
44 H 0.127854 0.16566
45 H 0.140051 0.15924
46 C -0.102728 -0.16036
47 H 0.120044 0.17203
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

48 H 0.100515 0.15970
49 C -0.292009 0.33476
50 H 0.127151 0.17981
51 H 0.149585 0.17102
52 H 0.127444 0.19103

Cizelge 4.51 (9) No’lu bilesigin NBO analizi

Donor NBO

LP (1) N
LP (1) N
LP (2) Swo
LP (2) Swo
LP (1) Ny
LP (1) Ny
LP (1) Ny
LP (1) Nig
LP (1) Nig
LP (1) Nig
LP (1) Nig
LP (1) Ny
LP (1) Ny
LP (L) Nyo
LP (L) Ny
LP (L) Ny
LP (L) Ny

Acceptor NBO

BD*(1) C;- Sio

BD*(1) C;- Sio

BD*(1) C; - N

BD*(1) C; - No

BD*(1) C11- His
BD*(1) Ca7 - Hao
BD*(1) Cs6 - Har
BD*(1) Cso - Haz
BD*(L) Cas - Has
BD*(1) Ca3 - Has
BD*(1) Cy9 - Hsy
BD*(1) Cag - Hzg
BD*(1) Ca1 - Hzs
BD*(1) Cys5 - Hzs
BD*(1) Css - Hay
BD*(l) C34 - H35
BD*(l) C34 - H36

E (2) kcal/mol

60.24
57.68
14.13
14.89
7.52
12.10
9.82
8.53
7.67
7.65
7.44
10.02
8.02
7.68
7.67
7.52
7.63
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4. BULGULAR VE TARTISMA Ozlem KESKIN

(@) (b)
ELumo= -0.46477 eV ELumos+1 = -0.27646 eV

AE= E(HOMO)'E(LUMO): -5.14676 eV AE:E(HOMO-l)‘E(LUMO+1): -5.64554 eV

EHOMO: -5.61153 eV E(HOMO-l): -5.92201 eV

i)

‘rJ
J

(c) (d)
Sekil 4.115 (9) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.52 (9) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.23902
LUMO -0.12704
HOMO-1 -0.25456
LUMO+1 -0.12344
AE tiomo-Lumo) -0.11198
AE Homo-1-Lumo+1) -0.13112
Elektronegatiflik ( v ) 0.18303

Kimyasal Sertlik 0.05599

Kimyasal Yumusaklik 17.86033
Elektronik Kimyasal Potansiyel (Pi) -0.18303
Global Elektrofillik (@) 0.000938
Global Yumusaklik (S) 0.027995
Elektronik Yiik (AN pax) 3.268977

Sekil 4.116 (9) No’lu bilesigin elektron yiik yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sekil 4.117 (9) No’lu bilesigin doking baglanmasi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.10. 1,3-Bis-(4-etiIpiperazin-l-iI-metiI)imidazolidin-2-tiyon (10) Analizi

23\ i,

//\ 55
H2C 24

N
11
H2C N N—CHZ
48
g5 4o/ \CH
s1°
AO
2 s\‘ *‘"\‘ *‘M 9
,.,«}a, p 5
a& 9 4
Sekil 4.118 (10) No’lu bilesigin Gauss View ile ii¢ boyutlu goriinimii
IR Spectrum

'D'—_ i I _—'D
ﬁ‘_ \ Hr 100 O

I - 2002
300 ="
400 -
500 - 40 0
600 500 G,
?'U'D—_ __E_mn
800 L 3
900 - - 7005
1000 - - 800

|IIII|IIII|IIIIIIIII|IIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|
3500 3000 2500 2000 1500 1000 500 0 -500

Sekil 4.119 (10) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

SCF GIAO Magnetic shielding

40+

a
=]
|

Degeneracy
]
=
|

00-

15H 12H

6HH

16H 44

ROH-H 31K 46H 41-HDEE D

5H

3

23H 40-H43H

A3R5H 35R2aHT-

H

35H

56-H56-H

44H 52- B3Hp4-H

70

6.0

50

40

30

Shift (ppm)

20 10 00

Sekil 4.120 (10) No’lu bilesigin teorik 'H-NMR spektrumu

Cizelge 4.53 (10) No’lu bilesigin

deneysel, teorik 'H-NMR verileri ve regresyon

analizi

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri
15 5.07 5.29

12 5.07 5.10

6 3.65 3.99 6

3 3.65 3.94 s y=0937x+ 0102 3
34 2.66 3.44 ) ’

16 4.39 3.44 P ¢

13 4.39 3.20 T, : +
28 2.66 3.33 -

45 3.65 3.20 g’ ‘

31,43 2.66 2.93 !

46,25 2.66 2.78 .

41,3823,37 2.42 2.53 0 L 2 s ] s 6
26,32 2.42 2.41 Teorik Veriler
50,2940  2.42 2.33

22,4749 242 2.17

35 2.42 2.03

44 2.42 1.67

52,56 1.08 1.14

535857  1.08 0.94

54 1.08 0.84

156



4. BULGULAR VE TARTISMA Ozlem KESKIN

SCF GIAO Magnetic shielding

" THC 3 EEEEDEC 55C

Re

Degeneracy

00-

250 200 150 100 50 0
Shift (ppm)

Sekil 4.121 (10) No’lu bilesigin teorik BC-NMR spektrumu

Cizelge 4.54 (10) No’lu bilesigin deneysel, teorik **C-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri

7 183.18 192.37

14 70.89 72.56 250
11 70.89 71.59 v= 10345 1,954

39 68.64 59.23 g 200 R:- 0,984

21 68.64 55.93 H 0

48 52.71 54.72 T

33 52.71 54.31 = 100

36 52.71 53.18

42 52.71 51.89 & 50 *

27 50.08 51.75

24 50.08 51.51 0 . - . - ”
45 50.08 51.05 ) ; :
1 4610 4857 Teorik Veriler

2 46.10 47.89

30 50.08 46.86

55 12.30 13.87

51 12.30 13.72

157



4. BULGULAR VE TARTISMA

Ozlem KESKIN

Cizelge 4.55 (10) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik

dagilimlari
ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.243859 -0.16247
2C -0.132071 -0.16426
3 H 0.166111 0.20307
4 H 0.162529 0.18248
5 H 0.154099 0.18213
6 H 0.173383 0.20822
7C -0.241798 0.28829
8 N 0.205498 -0.52214
9N 0.119871 -0.52092
10 S -0.596588 -0.18089
11 C -0.431232 0.06280
12 H 0.190700 0.18228
13 H 0.143695 0.16532
14 C -0.406362 0.05042
15 H 0.144703 0.21429
16 H 0.181578 0.17942
17 N 0.091170 -0.53115
18 N -0.125396 -0.53469
19 N -0.035112 -0.54488
20 N -0.122059 -0.53447
21 C -0.284494 -0.33392
22 H 0.140854 0.17369
23 H 0.139381 0.17626
24 H 0.127087 0.19394
25 C -0.523064 -0.15380
26 H 0.147874 0.16985
27 H 0.150395 0.15536
28 C 0.025297 -0.16646
29 H 0.042130 0.15446
30 H 0.166964 0.18017
31 C -0.010486 -0.15927
32 H 0.103143 0.16333
33 H 0.141217 0.16662
34 C -0.317681 -0.15994
35 H 0.121696 0.16045
36 H 0.141813 0.16604
37 C 0.185771 -0.18833
38 H 0.133726 0.17061
39 H 0.071176 0.19255
40 C -0.649299 -0.15414
41 H 0.156922 0.15369
42 H 0.138982 0.16984
43 C -0.246167 -0.15718
44 H 0.127854 0.16566
45 H 0.140051 0.15924
46 C -0.102728 -0.16036
47 H 0.120044 0.17203
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

48 H 0.100515 0.15970
49 C -0.292009 -0.33476
50 H 0.127151 0.17981
51 H 0.149585 0.17102
52 H 0.127444 0.19103

Cizelge 4.56 (10) No’lu bilesigin NBO analizi

Donor NBO

LP (1) Ng

LP (2) Sio

LP (2) Sy

LP (1) Ny7
LP (1) Ny
LP (1) Ny7
LP (1) Nyg
LP (1) Ngg
LP (1) Ngg
LP (1) Nyg
LP (1) Ny
LP (1) Ny
LP (1) Ny
LP (1) Ny
LP (1) Ny
LP (1) Ny

Acceptor NBO

BD*(1) C; - Sy

BD*(1) C;- Ng

BD*(1) C; - Ng

BD*(1) Cu1 - His
BD*(1) Cs6 - Hag
BD*(1) Cus - Has
BD*(1) Csg - Ha
BD*(1) Cs2 - Has
BD*(1) Cys - Has
BD*(1) Cus - Hao
BD*(1) Cz7- Has
BD*(1) Cso - Ha
BD*(1) Cas- Has
BD*(1) Cas- Has
BD*(1) Cas - Haq
BD*(1) Ca3- Hass

E (2) kcal/mol

57.69
14.13
14.89
7.54
12.08
9.81
8.59
7.59
7.88
8.20
10.03
8.05
7.49
7.83
7.56
7.66

159



4. BULGULAR VE TARTISMA Ozlem KESKIN

(@) (b)
ELumo= -0.46150 eV ELumo+ = -0.27701 eV

A ﬂk

AE= E(HOMO)'E(LUMO): -5.14540 eV AE:E(HOMO-l)'E(LUMOﬂ): -5.62541 eV

EHOMO: -5.60690 eV E(HOMO-l): -5.90242 eV

(d)
Sekil 4.122 (10) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.57 (10) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.23658
LUMO -0.07454
HOMO-1 -0.2486
LUMO+1 -0.07248
AE omo-Lumo) -0.16204
AE Homo-1-Lumo+1) -0.17612
Elektronegatiflik ( y) 0.15556
Kimyasal Sertlik 0.08102
Kimyasal Yumugaklik 12.34263
Elektronik Kimyasal Potansiyel (Pi) -0.15556
Global Elektrofillik (@) 0.00098
Global Yumusaklik (S) 0.04051
Elektronik YUk (ANmax) 1.92002

Sekil 4.123 (10) No’lu bilesigin elektron yiik yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sekil 4.124 (10) No’lu bilesigin doking baglanmasi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.11. 1,3-Bisheksadekanoilimidazolidin-2-tiyon (11) Analizi

Sekil 4.125 (11) No’lu bilesigin Gauss View ile ii¢ boyutlu goriiniimii

IR Spectrum
G_ 1 '“—"‘f“ﬁr"-“'l"""“l-'-‘-“'"_Ti _G D
500 - i ’ | . L 500 =
_ - o
< 1000 1000
2 1500 - -1500 2
& 2000 L2000 @
W 2500 4 L2500
3000 3000 S
3500 - L3500
||||||||||||||||||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|||||||||||||||||||||||
300 3000 2500 2000 1500 1000 500 0 S50
Frequency (cm™)

Sekil 4.126 (11) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

3 j 30 25 20 5 10 ) 15 ) i3
shift (ppm)

Sekil 4.127 (11) No’lu bilesigin teorik *H-NMR spektrumu

Cizelge 4.58 (11) No’lu bilesigin deneysel, teorik *H-NMR verileri ve regresyon
analizi

Atom No Deneysel  Teorik Regresyon grafigi ve R” degeri
4,5 3.96 3.25

6.3 3.96 2.29 33

19,17 3.25 2.29 v=0820x-0480 +
20,16 3.25 1.99 o0 ©R=0002

65,23 1.65 1.39 .

52,44 1.65 1.08 &=

49,47 1.27 0.68 g 2

66,22 1.65 0.44 s

59,71,20,75,58, 1.27 0.44 7 1#

74,68,93,28,87, ¢

81,55,92,80,31, :

10,72,86,34,99, 05

32,26,37,98,69,

102,35,25,7,78 0 '

96,38,95,84,90, 0 1 2 3 ! 5
83,89,40,62,56,

104,46,50 Teorik Veriler

53 0.84 0.19

43,63,106,105, 0.84 0.04

61
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4. BULGULAR VE TARTISMA Ozlem KESKIN

20

fieil &I AL
104

00-

il

50 nm 150 l 100 0
Shift (ppm)

Sekil 4.128 (11) No’lu bilesigin teorik BC-NMR spektrumu

Cizelge 4.59 (11) No’lu bilesigin deneysel, teorik **C-NMR verileri ve regresyon

analizi

Atom No Deneysel Teorik Regresyon grafigi ve R” degeri
I 177.54 219.96

10 175.59 216.69

11 17559 216.35

15 43.77 48,51

18 4377 48.34

2 39.12 46.78

1 39.12 46.70

97 31.86 36.07 250

54 31.86 35.06 3 0 }'=1R,12£3;,5;949,911

85 29.69 34.69 g

79,91 29.69 34.62 % 150

73,36 29.69 34.37 E

30 29.69 34.31 Z 100

33 29.69 33.93 g

39,88,82 29.62 33.77 A 50

76,94 29.62 33.67

27,70 29,62 33.16 ’ 0 50 100 150 200
24 29.62 32.52 i > =
67,51 29.51 32.32 Teorik Veriler

42 29.51 32.07

48,45 29.42 30.78

64 29.36 29.19

21 29.36 29.07

57 2455 25.57

100 2455 25.19

103 14.26 11.62

60 14.26 11.26
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.60 (11) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik
dagilimlari

ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.100916 -0.17248
2 C -0.101759 -0.17247
3 H 0.131536 0.20211
4 H 0.155147 0.19835
5 H 0.155003 0.19810
6 H 0.131743 0.20238
7C 0.104946 0.24706
8 N -0.340645 -0.56049
9N -0.340961 -0.56089
10 C 0.308168 0.77649
11 C 0.308140 0.77659
12 0 -0.311576 -0.56137
13 0 -0.312462 -0.56148
14S -0.125742 -0.06467
15 C -0.186343 -0.46273
16 H 0.133298 0.20756
17 H 0.175720 0.23879
18 C -0.185638 -0.46233
19 H 0.175323 0.23873
20 H 0.133163 0.20765
21 C -0.205582 -0.35261
22 H 0.109934 0.18417
23 H 0.132037 0.20056
24 C -0.217055 -0.35908
25 H 0.105157 0.17907
26 H 0.108311 0.18098
27 C -0.205457 -0.35606
28 H 0.105470 0.17998
29 H 0.108080 0.18105
30 C -0.208766 -0.35674
31 H 0.104405 0.17893
32 H 0.105444 0.17934
33 C -0.205862 -0.35671
34 H 0.103909 0.17894
35 H 0.104990 0.17931
36 C -0.208513 -0.35681
37 H 0.103291 0.17808
38 H 0.103924 0.17864
39 C -0.200063 -0.35568
40 H 0.102763 0.17864
41 H 0.103673 0.17851
42 C -0.219213 -0.36556
43 H 0.103218 0.17906
44 H 0.111582 0.18061
45 C -0.205876 -0.35645
46 H 0.103187 0.17889
47 H 0.104429 0.18354
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4. BULGULAR VE TARTISMA Ozlem KESKIN

48 C -0.206759 -0.35660
49 H 0.104474 0.18306
50 H 0.103439 0.17855
51 C -0.216822 -0.36632
52 H 0.111368 0.18039
53 H 0.102947 0.17888
54 C -0.203197 -0.36053
55 H 0.103179 0.17872
56 H 0.102794 0.17901
57 C -0.230914 -0.35023
58 H 0.105302 0.17783
59 H 0.105438 0.17824
60 C -0.285550 -0.55463
61 H 0.100480 0.18289
62 H 0.102879 0.18773
63 H 0.100589 0.18293
64 C -0.206639 -0.35273
65 H 0.132198 0.20067
66 H 0.110069 0.18429
67 C -0.216089 -0.35918
68 H 0.108141 0.18095
69 H 0.105080 0.17909
70 C -0.205953 -0.35605
71H 0.108055 0.18100
72 H 0.105530 0.18000
73 C -0.208472 -0.35677
74 H 0.104340 0.17900
75 H 0.105395 0.17934
76 C -0.205571 -0.35684
77 H 0.104752 0.17919
78 H 0.103839 0.17894
79 C -0.207910 -0.35676
80 H 0.104071 0.17868
81 H 0.103623 0.17865
82 C -0.205203 -0.35682
83 H 0.103778 0.17869
84 H 0.103385 0.17869
85 C -0.207669 -0.35676
86 H 0.103704 0.17847
87 H 0.103428 0.17853
88 C -0.205509 -0.35683
89 H 0.103537 0.17856
90 H 0.103383 0.17862
91 C -0.207392 -0.35696
92 H 0.103710 0.17812
93 H 0.103555 0.17818
94 C -0.204421 -0.35763
95 H 0.103457 0.17841
96 H 0.103317 0.17842
97 C -0.208758 -0.36169
98 H 0.103319 0.17894
99 H 0.103203 0.17894
100 C -0.229856 -0.35010
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4. BULGULAR VE TARTISMA Ozlem KESKIN

101 H 0.105661 0.17841
102 H 0.105561 0.17839
103 C -0.285434 -0.55476
104 H 0.102897 0.18772
105 H 0.100385 0.18279
106 H 0.100293 0.18276

Cizelge 4.61 (11) No’lu bilesigin NBO analizi

Donor NBO Acceptor NBO E (2) kcal/mol
BD (1) Cis- Hyo BD*(2) Cy - Oy, 6.06
CR(1)O RY*(1) Cy 6.41
CR (1) O, RY*(1) Cy; 6.41
LP (1) Ng BD*(2) C;- Sy 68.24
LP (1) Ng BD*(2) Cy1 - Oy3 41.09
LP (1) Ng BD*(2) C; - Sy4 68.73
LP (1) Ng BD*(2) Cyp- Oy, 41.23
LP (1) Oy RY*(1) Cy 14.61
LP (2) Oy BD*(1) Ng- Cyo 27.98
LP (2) Oy BD*(1) Cy - Cyg 17.43
LP (1) Oy RY*(1) Cy; 14.62
LP (2) Oy BD*(1) Ng- Cys 28.00
LP (2) Oy BD*(1) Cy1- Cys 17.44
LP (2) Sy BD*(1) C; - Ng 13.05
LP (2) Sy BD*(1) C; - Ng 13.07
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4. BULGULAR VE TARTISMA Ozlem KESKIN

i . J ;
’ ); s N
J et 7 ¥
f 2 Y. ) 2?9 %,
?v b 29 e
P » 9, 7 )
2 ) 2?7 e
29 -9, v e
? & ? ? 9
JJ 4
@ (b)
ELumo=-1.92575 eV ELumo+1 =-0.13224 eV

A

AE= E(HOMO)'E(LUMO): -4.44307 eV AE:E(HOMO-l)‘E(LUMOﬂ): -6.77672 eV

Enomo= -6.36882 eV E(HOMO-l): -6.90897 eV
r -
J g, 4 52
* e g, % 'Y,
27 L be 2< o L b
2?7 =y ? @ , ®9
}JJ e ",l ““,
7 W * /’ bo,
&P e
(c) (d)

Sekil 4.129 (11) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.62 (11) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.21671
LUMO -0.03874
HOMO-1 -0.22344
LUMO+1 -0.03572
AE tiomo-Lumoy -0.17797
AE Homo-1-Lumo+1) -0.18772
Elektronegatiflik ( v ) 0.127725
Kimyasal Sertlik 0.088985
Kimyasal Yumusaklik 11.23785
Elektronik Kimyasal Potansiyel (Pi) -0.12773
Global Elektrofillik (@) 0.000726
Global Yumusaklik (S) 0.044493
Elektronik Yiik (ANpay) 1.435354

Sekil 4.130 (11) No’lu bilesigin elektron yiikk yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sekil 4.131 (11) No’lu bilesigin doking baglanmasi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.12. 1,3-Bisoktadekanoilimidazolidin-2-tiyon (12) Analizi
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Sekil 4.132 (12) No’lu bilesigin Gauss View ile ii¢ boyutlu goriiniimii
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Sekil 4.133 (12) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.63 (12) No’lu bilesigin teorik IR analizi

TED B3LYP/6-311+ (d,p)

Titresim Tiirii

STRE CH 3147 (43) +3140 (51)

STRE CH 3056 (45)+3048 (48)

STRE CH 3056 (46)+3048 (47)

STRE CH 3147 (48)+3140 (46)

STRE CH 3086 (25)+ 3066 (18)+3050 (13)+ 3050 (13)
STRE CH 3086(16)+3066(10)+3050(10)+3050(19)+3050(19)
STRE CH 3085 (15) +3065(13) +3050 (34)+3050(16)
STRE CH 3085 (23)+3065(18)+3050 (23)+3050 (15)
STRE CH 3086 (10)+3033(55)

STRE CH 3086 (19)+3066 (23)+3065 (10)+3033 (23)
STRE CH 3016 (10) +3000 (11) +2995 (11)

STRE CH 3011 (10) +3000 (10)+2995 (11)

STRE CH 3010 (17) +3005 (10) +2995 (11)

STRE CH 3011 (19)+ 2995 (11)

STRE CH 3010 (21)+2994 (20)

STRE CH 3051 (10)+3011 (12)+3009 (13) +2994 (19)
STRE CH 3010 (15)+2992 (16)

STRE CH 3009 (17) +2992 (15)

STRE CH 3011 (16)+2991(18)

STRE CH 3009 (12)+2991 (17)

STRE CH 3028 (10)+3016 (11)+3011(14)+2994(17)+2992(11)
STRE CH 3010 (13)+3005(16) +2994 (15)+2991(10)
STRE CH 3005 (21)+2995 (10)+2992(13)

STRE CH 3057 (13) +3051 (12)+3022 (19)+3016 (17)
STRE CH 3000 (11)+2997 (11)

STRE CH 3028 (15)+3023 (12)+3022 (10)

STRE CH 3039 (13)+3023(26) +2998 (12)

STRE CH 2998 (29)

STRE CH 3059 (24)+3039 (11)+3018 (12)

STRE CH 3008 (18)+2997 (17)+2995(10)+2993 (15)
STRE CH 3059 (21)+3022 (10)+3018 (17)

STRE CH 3008 (18)+2997 (13)+2993(16)+2993 (11)
STRE CH 3039 (14) +3023(20) +2998 (11) +2993 (10)
STRE CH 3039 (10)+2998 (23)+2996 (12)+2993(14)
STRE CH 3049 (11)+3024 (14) +2997 (10)+2996 (30)
STRE CH 3049(14)+3024 (34)+3023 (10)

STRE CH 3085 (20)+3066(10) +3065 (22)+3034(20)
STRE CH 3085(10) + 3034 (41)+3031(19)

STRE CH 2997 (10)

STRE CH 2997 (11)+2995 (10)

STRE CH 3011 (12)+2996 (10)

STRE CH 2996 (10)

STRE CH 3010(10)+2994 (14)

STRE CH 3011 (14)+2994(13)

STRE CH 2992 (11)

STRE CH 2992 (13)

STRE CH 2992 (14)

STRE CH 3009 (10)+2991(11)

STRE CH 2994 (10)+ 2991(10)

STRE CH 2994 (10)

STRE CH 2991 (13)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE OC
STRE OC
STRE NC
STRE NC
STRE CC
STRE NC
STRE NC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE SC
BEND CNC
BEND HCN
BEND HCH
BEND HCC
BEND HCH
BEND HCH
BEND HCC
BEND HCH

3008 (11)+2991(14)

2995 (10)+2991(13)

3008 (10)+2995(10)+2991(12)
3010 (14)+ 3008(13)

3008 (11)

3085 (73)+3019 (26)
3085(12)+3080 (44)+3019 (36)
3085 (13)+3080 (44) +3019 (35)
3049 (41)+3024 (21)+3009 (10)
3049 (13)+3009(61)

3084 (16) +3080 (36)+3018 (27) +3018 (10)
3084 (72)+3018 (19)

3080 (46)+3018 (27)

1757 (28)+1754(59)

1757 (60)+1754 (28)

913(11)

1171 (14)+833(10)

913(11)

1256 (10)+1074 (12)

1256(10)

1059 (10)+1033 (14)

1071 (16)+ 995 (11)

1071 (25)

1071 (21)+990(18)

1071 (13)+1070 (12)

1070 (12)

1033 (16)

1085(19)+902 (11)

1088 (16)

1026 (10)+999 (11)+897 (18)
1044 (14) +1025(17)

1085 (25)+ 902 (10)

1085 (19)

1045 (29)

1085(21)+975(13)

1040 (15)

1069 (12)

1067 (10) +999(16)

1070 (11)+981(12)
1070(16)+1040 (11)

977 (16)

981(14)

1070(12)+977 (14)

1069 (16)+999 (13)

897 (30)

1085 (19) +844 (10)+837 (13)
1039 (21)+585 (10)+552 (15)
1039(13)

1238(28)+1123(10)

1530 (38)+1518 (43)
1280(13)+1238 (12)+1123 (10)
1138 (32)

1447 (37)+1441 (36)

1138 +(31)

1447 (31)+1441 (40)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH

BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCH

1325 (12)

1505 (17)+1497 (20)+1491(18)

1335 (15)

1512 (13)+1505 (11)+1491(14)+1487 (17)
1340 (10)+1335 (10)

1512 (10)+1497 (13)+1490 (22)+1486 (12)
1340 (24)

1517(11)+ 1505 (12)+1497(12)+1490(13)+
1486 (11)+ 1485 (21)

1341 (18)

1517 (11)+1505(17)+1491(21)+1485(18)+1484(10)
1340 (11)+1330 (12)

1517(10)+1497 (17)+1490 (12)+1486(16)+1484(17)
1340 (10)+1331(15)

1512(13)+1490 (23)+1486(10)+1485 (14)
1335(16)

1512 (11)+1505(17)+1487 (12)+1484 (12)
1359 (13)

1497(13)+1491(18) +1487 (10)+1484(18)
1338 (10)

1497(23)+1488(11)

1338 (11)+1330 (18)

1514 (20)+1511 (13)+1497 (10)+1488 (25)
1320 (13)

1514 (22)+1497 (12)+1488(20)

1347 (13)

1497 (14)+1497 (16)+1488(10)+1486 (17)
1497 (17)+1488 (28)+1487 (12)

1324 (14)

1503(10)+1499(10)+1495 (11)+1491 (13)
1341 (12)+1328 (10)

1491 (10)+1489 (18)+1487(12)

1341 (11)+1335 (11)

1489 (21)+1487 (15)

1324 (10)
1503(10)+1489(12)+1487(10)+1487(11)
1345 (13)

1507(10)+1487 (19)+1485(13)

1345 (11)+1327 (12)
1519(10)+1511(10)+1491(14)+1487(14)+1485(16)
1333 (14)

1519(10)+ 1491(11)+1485 (14)

1345 (12)

1519(11)+1514(10)+1489 (20)+1485(22)
1345 (10)+1335(11)+1326 (13)

1519 (10)+1514(10)+1485 (19)

1345 (10)+1341(10)+1326 (12)
1491(12)+1489 (10)+1485(18)
1511(10)+1491(13)+1487 (13)+1485(19)
1341 (12)

1495(10)+1487(12)+1485(10)

1341 (11)+1333(13)

1489 (16)+1487 (22)

1335 (12)

1489 (10)+1489 (14)+1487 (14)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND OCC
BEND OCC
BEND CNC
BEND CNC
BEND CCN
BEND CNC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND SCN
TORS HCNC
TORS HCNC
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC

1514 (13)+1511(11)+1495(12)+1491(17)+1489(14)
1502 (40)+1416 (29)
1502( 37)+1416 (31)
1507 (10)+1503 (11)+1499(10)+1416 (24)
1514(12)+1512(10)+1511(21)+1488(20)+1487(10)
1511 (17)+1497(18)+1497 (11)+1414 (26)
1501 (34)+1414 (31)
1501 (40)+1414 (31)
764 (13)+703(15)
764 (13)+703 (14)
266 (15)

256 (11)

444 (11)

1039 (10)

502 (12)

464 (16)

502 (19)

444 (10)

502 (10)
413(10)+352(13)
286(10)+264 (22)
321(10)

544 (14)+347 (13)
347 (18)

347 (21)

544 (11)

352 (10)

482 (10)

476 (14)

520 (11)

520 (15)

520 (14)

520(11)+ 413 (11)
520 (10) +482 (12)
476(11)

512 (11)+264 (26)
658(10)+ 295(12)+266 (41)
1123 (12)

1123(13)

1387 (16)

1138 (13)

732 (17)

732 (15)

736 (10)

1403(10)

732 (11)

1403(11)

732 (10)

1359 (10)

729 (15)

1400 (11)

1138 (12)

733 (10)

733 (12)

1502 (15)+247 (45)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS CCNC
TORS CCNC
TORS CNCN
TORS CCCN
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCN
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
OUT OCNC
OUT OCNC
OUT SNNC
OUT CCCN
OUT CCCN

897 (14)+247 (22)

744 (11)

853 (10)

1501(15)+853 (17)+243(27)
243 (21)

220 (15)

220(15)+78 (13)

1238 (10)

9 (13)

86 (14)+45(19)

163 (20)+56 (15)
162(15)+45 (13)

163 (17) +96 (11)
162(18)+86 (12)

141(15) +56 (11)

56 (10)

18 (12)

149(10)+ 128 (11)

69 (39)

45(16)

107(18)+ 23(20)+ 20 (11)
117 (26 )+61 (11)

107 (13)+ 96 (10)+ 23 (13)
136 (10)+110 (14)+ 83 (12)+59 (12)
166 (13)+149 (12)

160 (14) +136 (16)

177 (10)+ 110 (14)+ 83(10)
175 (15)+78 (10)

177 (15)+ 83 (13)

175 (16)+ 136 (10)+ 83 (10)
177 (16)

175 (12)+160 (12)+110 (15)
177 (13)+166 (10)
160(17)+136 (14)

166 (15) +149 (12)

136 (13) + 110(19) + 83(13)
67 (12) +61 (10)

585(15)+ 571 (31)+ 552 (11)
585 (20) +571 (23) +552 (11)
650 (68)

253 (19)+220 (11)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

shitt (ppm)

Sekil 4.134 (12) No’lu bilesigin teorik *H-NMR spektrumu

Cizelge 4.64 (12) No’lu bilesigin deneysel, teorik *H-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R® degeri
36 3.26 3.28

45 3.26 2.32

16 3.99 5.08

17 3.9 1.67

19 3.99 1.61

20 3.99 5.27 6

22,65 217 0.46

23,64 2.17 1.26 . by $
25,26,67,68 217 0.46 R

28,29,70,71 1.69 0.46 g

31,32,73,74 1.55 0.46 £ .
47,62 1.26 0.68 T !

49,35,41,34,77 = *
76,97,107,98,95 1.26 0.46 .
106,104,83,103 £ .

37,91,38,82,92 e e

80,89,88,101,86 ’

100,85,40,79,94 N ! : : y )
50,61,46,59 1.26 0.30 Teorik Veriler
52,44,113 1.55 1.10

55 1.26 1.01

56,43,53,114  1.26 0.08

58 1.26 0.75

109,117 0.88 0.30

110,11,116 0.88 0.08

118 0.88 -0.03
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Shift (ppm)

Sekil 4.135 (12) No’lu bilesigin teorik **C-NMR spektrumu

Cizelge 4.65 (12) No’lu bilesigin deneysel, teorik **C-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R° degeri
1 43.68 47

2 43.68 47

7 177.46 220

10,11 175.72 209

15 38.97 46 %0

18 38.97 46 i

21 31.91 30 v=12385-4348
24 29.63 32 = 200 R:=0997
27 29.70 35 g

30,72 29.70 33 &

36,78 29.70 34 2150

39,87 29.70 35 L

42 29.63 32 =

45,48 29.43 31 3 100

51 29.37 31 E

54 29.70 32 o

57 29.14 31 R 50

60 29.70 33

63 31.91 30 0

66 29.52 31

69 29.70 35 0 50 100 150 200
;i,33 53;8 gg Teorik Veriler
84,99 29.70 34

90,93 29.70 34

96 29.70 34

102 29.70 36

105 24.74 25

108 14.15 12

112 22.68 23

115 14.15 11
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

Cizelge 4.66 (12) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik

dagilimlari
ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.072569 -0.17265
2C -0.074504 -0.17265
3 H 0.156702 0.22279
4 H 0.146946 0.19835
5H 0.147185 0.19837
6 H 0.156309 0.22265
7C 0.254583 0.28342
8 N -0.449852 -0.49120
9 N -0.450985 -0.49076
10 C 0.421379 0.74609
11 C 0.421202 0.74634
12 O -0.335909 -0.58779
13 0 -0.335685 -0.58742
14 S -0.178228 -0.15356
15 C -0.286389 -0.48226
16 H 0.161199 0.22889
17 H 0.173793 0.23959
18 C -0.286394 -0.48228
19 H 0.172859 0.23900
20 H 0.162358 0.23002
21 C -0.187666 -0.36671
22 H 0.111776 0.19311
23 H 0.120015 0.19994
24 C -0.209588 -0.36593
25 H 0.102636 0.18324
26 H 0.103515 0.18385
27 C -0.201535 -0.36419
28 H 0.102411 0.18347
29 H 0.103076 0.18397
30 C -0.201513 -0.36481
31 H 0.101143 0.18262
32 H 0.101438 0.18267
33 C -0.201329 -0.36459
34 H 0.101037 0.18262
35 H 0.101246 0.18267
36 C -0.201267 -0.36472
37 H 0.100531 0.18239
38 H 0.100692 0.18233
39 C -0.199911 -0.36404
40 H 0.100745 0.18266
41 H 0.100284 0.18151
42 C -0.202115 -0.37193
43 H 0.099600 0.18192
44 H 0.105645 0.18410
45 C -0.206159 -0.36386
46 H 0.100366 0.18234
47 H 0.102741 0.18781
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

48 C -0.207666 -0.36370
49 H 0.102983 0.18783
50 H 0.100182 0.18206
51 C -0.198753 -0.37162
52 H 0.105015 0.18341
53 H 0.098510 0.18202
54 C -0.207808 -0.37262
55 H 0.108451 0.18396
56 H 0.100020 0.18210
57 C -0.210562 -0.36713
58 H 0.101244 0.18718
59 H 0.102473 0.18110
60 C -0.203716 -0.36732
61 H 0.104488 0.18386
62 H 0.103960 0.18641
63 C -0.187548 -0.36696
64 H 0.119598 0.19971
65 H 0.112120 0.19349
66 C -0.209232 -0.36594
67 H 0.103452 0.18380
68 H 0.102679 0.18332
69 C -0.201871 -0.36417
70 H 0.103025 0.18391
71 H 0.102462 0.18349
72 C -0.201186 -0.36483
73 H 0.101150 0.18263
74 H 0.101439 0.18271
75 C -0.201510 -0.36461
76 H 0.101229 0.18266
77 H 0.101032 0.18257
78 C -0.201043 -0.36463
79 H 0.100819 0.18243
80 H 0.100696 0.18240
81 C -0.201279 -0.36460
82 H 0.100728 0.18238
83 H 0.100666 0.18236
84 C -0.200968 -0.36460
85 H 0.100608 0.18233
86 H 0.100541 0.18231
87 C -0.201174 -0.36460
88 H 0.100507 0.18226
89 H 0.100484 0.18226
90 C -0.200813 -0.36454
91 H 0.100454 0.18225
92 H 0.100406 0.18222
93 C -0.201524 -0.36504
94 H 0.100156 0.18197
95 H 0.100137 0.18196
96 C -0.200698 -0.36405
97 H 0.100493 0.18155
98 H 0.100448 0.18151
99 C -0.199729 -0.36856
100 H 0.100423 0.18216
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

101 H 0.100362 0.18214
102 C -0.206920 -0.36785
103 H 0.100759 0.18196
104 H 0.100738 0.18192
105 C -0.228115 -0.34861
106 H 0.106782 0.17912
107 H 0.106785 0.17913
108 C -0.285903 -0.55477
109 H 0.104490 0.18924
110 H 0.100962 0.18334
111 H 0.100965 0.18334
112 C -0.241436 -0.36131
113 H 0.116252 0.18292
114 H 0.109708 0.17848
115 C -0.292351 -0.55290
116 H 0.103772 0.18296
117 H 0.102893 0.18847
118 H 0.102444 0.18398

Cizelge 4.67 (12) No’lu bilesigin NBO analizi

Donor NBO

LP (1) Ng
LP (1) Ng
LP (1) Ng
LP (1) Ng
LP (1) O,
LP (2) O,
LP (2) O,
LP (1) O3
LP (2) O3
LP (2) O3
LP (2) S
LP (2) S

Acceptor NBO

BD*(2) C; - Sy
BD*(2) Ci1- O13
BD*(2) C; - Su
BD*(2) Cyo - O12
RY*(L) Cio
BD*(1) Ng - Cyo
BD*(1) Cyo- Cis
RY*(1) Cus
BD*(1) Ng - Cy1
BD*(1) C11-Css
BD*(1) C; - N
BD*(1) C; - No

E (2) kcal/mol

68.23
41.09
68.73
41.23
14.61
27.98
17.43
14.62
28.00
17.44
13.05
13.07
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4. BULGULAR VE TARTISMA Ozlem KESKIN
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A
A

AE= E(HOMO)'E(LUMO): -4.02021 eV AE:E(HOMO-l)'E(LUMOﬂ): -6.10406 eV

EHOMO: -6.16641 eV E(HOMO-l): -7.12720 eV
5 -
- b Ba
?» " i :5,,
7 9 *Q‘ e " i
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Sekil 4.136 (12) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.68 (12) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.21169
LUMO -0.01643
HOMO-1 -0.22146
LUMO+1 -0.01046
AE 1omo-Lumo) -0.19526
AE Homo-1-Lumo+1) -0.211
Elektronegatiflik ( v ) 0.11406
Kimyasal Sertlik 0.09763
Kimyasal Yumusgaklik 10.24275
Elektronik Kimyasal Potansiyel (Pi) -0.11406
Global Elektrofillik (@) 0.000635
Global Yumusaklik (S) 0.048815
Elektronik Yiik (ANgpa) 1.168288

Sekil 4.137 (12) No’lu bilesigin elektron yiik yogunlugu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sekil 4.138 (12) No’lu bilesigin doking baglanmast
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4. BULGULAR VE TARTISMA Ozlem KESKIN

4.2.13. 1,3-Bistetradekanoilimidazolidin-2-tiyon (13) Analizi

3-‘ j_;-a""
F 4 2
> s @
F i v @
Fad » e
> ® > @
J‘ 0”"*0 %
S 9,
Sekil 4.139 (13) No’lu bilesigin Gauss View ile ii¢ boyutlu goriiniimii
IR Spectrum
09y —Y T T e
500 ’ ¢ i -500 =
c 1000 - 1000 ©
S 1500 - 1500 mg
&. 2000 -2000 &
W 2500 2600 N
3000 - -3000 §
3500 - - 3500 =
3500 3000 2500 2000 1500 1000 500 0 50
Frequency (cm™)

Sekil 4.140 (13) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.69 (13) No’lu bilesigin teorik IR analizi

TED B3LYP/6-311+ (d,p)

Titregim Tiirii

STRE CH 3147 (43)+3139 (51)

STRE CH 3057 (48) +3048 (45)

STRE CH 3057 (42)+3048 (50)

STRE CH 3147 (48)+3139 (46)

STRE CH 3086(30)+ 3066 (22)+3052(15)+3051 (23)
STRE CH 3086 (21)+3066 (18)+3052 (27)+3051 (22)
STRE CH 3085 (22)+3065 (22)+3050 (40)

STRE CH 3085 (27) +3065(20) +3050 (42)

STRE CH 3086 (13)+3066 (10)+3034 (56)

STRE CH 3086 (25)+3066 (31)+3034 (23)

STRE CH 3017 (14)+3000 (11)+2996 (13)

STRE CH 3017 (13)+3012 (10)+3000 (11)+2996 (13)
STRE CH 3040 (11)+3010(17) +3005 (10)+2996 (12)
STRE CH 3012 (20)+2996 (11)

STRE CH 3010 (21)+2995 (20)+2992 (12)

STRE CH 3012 (13) +3009 (11)+2995 (19)+2992 (11)
STRE CH 3010 (15)+3009(10)+2992 (19)

STRE CH 3009 (17)+2992 (20)

STRE CH 3040(11)+3012 (16)+3009 (11)+2992 (17)
STRE CH 3040 (12)+3009 (13)+2992 (16)

STRE CH 3028 (10)+3017 (15)+3012(12)+2995(17)+2992(12)
STRE CH 3058(10)+3010(12)+3005(17)+2995(14)+2992(14)
STRE CH 3005(21)+3000(11)+2997 (10)+2994(10)+2992(13)
STRE CH 3058 (23)+3022 (26)+3017 (14)

STRE CH 3022 (11)+3000 (10)+2997(20)

STRE CH 3028 (13) +3024 (17) +3022 (13)

STRE CH 3049 (13)+3024 (44)+2994 (15)

STRE CH 3049(11)+3024(15)+2997(19)+2996(20)+2994(17)
STRE CH 3081(10)+3049 (38)+3024 (22)

STRE CH 3049 (12)+3009 (59)+3009 (13)

STRE CH 3085(25)+3065 (28)+3036 (12)+3034 (17)
STRE CH 3085(14)+3065 (10)+3034 (51)

STRE CH 3020 (11)+3015 (11)+2996 (14)

STRE CH 3020 (11)+3015 (11)+3000(10)+2996 (14)
STRE CH 3011 (11)+2996 (13)+2994 (12)

STRE CH 3011 (11)+2996 (13)+2994 (11)

STRE CH 3011(10)+3009 (17)+2996 (10)+2993 (13)
STRE CH 3011(10)+3009 (15)+2996 (10)+2993 (12)
STRE CH 3009 (17)+2993(11)

STRE CH 3009 (19)+2993 (10)

STRE CH 3009 (10)+2992(17)

STRE CH 3009 (12)+2992 (19)

STRE CH 3009 (11)+2996 (17)+2991(17)

STRE CH 3009 (11)+2996 (17) +2991 (16)

STRE CH 3009 (12)+2992(14)

STRE CH 3009 (14)+2992 (16)

STRE CH 3009 (10)+2994 (13)

STRE CH 3009 (12) +2994 (13)

STRE CH 3009 (10)+2996 (13)+2993(15)+2991 (10)
STRE CH 2996(12)+ 2993(15)+2991(11)

STRE CH 3009 (15)+3005 (12)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE CH
STRE OC
STRE OC
STRE NC
STRE NC
STRE NC
STRE NC
STRE CC
STRE NC
STRE NC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE CC
STRE SC
BEND HCN
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH

3009(12)+3005(12)

3085 (73)+3019 (26)

3085 (12)+3080 (44)+3019(36)
3085(13)+3080 (44 )+3019 (35)
3085(72)+3019 (25)
3085(17)+3081(35)+3019 (37)
3081 (47)+3019 (34)

1757 (28)+ 1754 (59)

1757 (59)+1754 (28)

1256 (11)+1199 (12)+912 (11)
1256 (14) +1199 (14)+912 (11)
1199 (10)+1171 (13)

1171 (14)

912 (12)

1256(11)+1077 (10)

1256 (13)+1077 (14)

1106 (14)

1069 (14)+1051(10)

1070 (12)+1069 (16)+996 (11)
1070 (21)+1010 (12)

1071 (10)+1070 (16)+991 (19)
1070 (14) +1069 (11)

1069 (16)+1051 (11)

1038 (12)+991(10)
1085(26)+962 (17)+852 (10)
1108 (13)

1045(18)+897 (18)

1038 (12)+1033(16)+1022 (12)
1085(28)+962 (10)+852 (10)
1085(18)+873(10)

1063 (20)+1045 (19)

1070 (16)+1031(17)

1070 (13)+981 (10)

1068 (11)+ 1063 (10)+ 991(20)
1068(19)+991(14)
1070(10)+1045(15)+981 (14)
1070 (12)+1031 (13) +991 (15)
981 (10)

1071 (10)

897 (30)

1039 (14)+585(10)+552 (15)
1238 (27)+1122 (13)

1530 (36)+1517 (36)
1275(10)+1238(16)+1122 (14)
1530 (46)+1517 (30)

1139 (32)

1448 (42)+1441 (32)
1321(10)+1279 (10)+1138 (11)
1448 (27) +1441 (45)

1334 (15)+1325(19)
1506(16)+1498 (17)+1491(17)
1343 (10)+1334(10)+1331 (10)
1513 (12)+1506 (11)+ 1491(12)+ 1488 (19)
1341(17)+1339(10)
1518(11)+1513(11)+1498(11)+1490(25)+1487(16)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH

BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH

BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND OCC
BEND OCC
BEND CNC
BEND CNC
BEND CCN
BEND CCC
BEND CCC
BEND CCC
BEND CCC

1343(16)+1325 (11)
1518(13)+1506(11)+1498(11)+1490(15)+1486(31)
1343 (13)+1331 (12)

1518 (14)+1506 (17)+1491(19)+1486(13)+1485(15)
1341 (11)+1331 (20)

1518(13)+1498 (16)+1490(12)+1485 (24)

1343 (12)+1334 (18)

1490(24)+1486 (22)

1350 (13)

1513 (13)+1506 (17)+1488(18)+1485(13)

1350 (19)

1506 (10)+1498(18)+1491(17)+1488(11)+1485(20)
1339 (12)+1328 (10)

1497 (14)+ 1488(12)+1487(32)

1328 (21)
1513(15)+1511(27)+1497(14)+1488(15)+1487(14)
1330(14)+1321(12)
1507(10)+1501(12)+1496(14)+1492(14)+1488(10)
1338 (17)

1516(10)+1512(12)+1491(13)+1488(19)

1336 (14)

1516(13)+1491(10)+1489 (27)+1486 (11)

1344 (16)+1321 (11)

1518 (10)+1516 (10)+1501(12)+1489(12)+1488(13)
+1486 (16)

1344 (18)+1327 (12)
1518(12)+1507(12)+1491(11)+1486 (20)

1344 (15)+1327 (15)

1518 (13)+1512 (11)+1491(18)+1486 (31)

1344 (12)
1518(13)+1512(12)+1501(11)+1492(15)+ 1486 (12)
+1486 (19)

1344(13)+1338 (10)

1518(12)+1507(10)+1496 (14)+1488 (17)+1486(21)
1336 (16)+1327 (10)
1518(10)+1516(10)+1507(11)+1489(19)+1486(19)
1338 (13)+1330 (12)

1516 (12)+1489(24)

1338 (11)+1330(10)+1321(12)
1516(14)+1512(15)+1496(10)+1492(22)+1488(13)
1502 (36)+1416 (29)

1502(40)+1416(30)
1512(10)+1507(13)+1501(13)+1496(11)+1416(25)
1501(38)+1416 (30)

1501(38)+1416 (30)

1511(18)+1497(27)+1416 (28)

765 (16)+703 (15)

765 (16)+703(15)+413(12)

262 (12)+203 (11)

276(11)+230(13)

443 (10)

503 (13)

469 (18)

503(16)+317(13)

443 (11)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND CCC
BEND SCN
TORS HCNC
TORS HCNC
TORS HCNC
TORS HCCN
TORS HCCN
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS CCNC
TORS CCNC
TORS CNCN
TORS CNCN

373 (10)
443(11)+393(11)
537 (14)
431(14)+358(11)
272 (23)+262 (14)
537(14)+317(14)
537 (12)+272(16)
337 (11)

516 (10)
501(11)+431(14)
501(10)+337 (10)
516 (15)
501(20)+337 (10)
516 (10)

516 (11)

431 (12)

658 (10)+276 (24)+272(13)+262(15)
1388 (10)

1388 (10)+1122(16)
1388 (17) +1199 (11)
1138 (17)

1138 (10)

1139 (13)

732 (15)

732 (17)

1341(12)

732 (13)

735 (11)

1403 (10)+1343(10)
1403 (10)

1403 (13)

731(12)

731 (17)

1350 (10)

852 (10)

745 (15)

1138 (15)

733 (13)

1138 (10)

733 (13)

734 (10)

734 (12)

1405 (10)

734 (12)

1402 (11)

735 (11)
1502(14)+246 (44)
897 (14)+246 (22)
1501 (15)+852(15)+243(21)
1190 (10)

1143 (11)+ 243(16)
219 (16)+25 (13)
219 (16)+77 (11)
1238 (11)+1122(12)
1122 (10)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

TORS CCCN
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCN
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
OUT OCNC
OUT OCNC
OUT SNNC
OUT CCCN
OUT CCCN

12 (25)

128(11)+89(17)+8 (12)

167 (16)+22 (10)+12(10)
163 (16)+128(13)+ 47 (11)+8 (12)
167 (18)+110 (10)+22 (11)
163 (24)+89 (16)+8 (12)
167 (13)+25(10)

163 (12)+134 (10)

148 (10)+56(15)
571(15)+8(10)

102 (13)+69 (11)
75(13)+68(17)

89 (11)+47(12)+41(10)

147 (10)+113 (18)+77(11)
158 (14)+69 (14)+41(11)
147 (17)

172 (14)+102 (11)+ 41 (11)
175 (15)+102 (10)

172 (16)

175 (18)

172 (11)+147 (16)

175 (13)+158 (17)+69 (19)
147 (11)+113(18)+77 (10)
585 (13)+571 (32)

585( 22)+ 571 (20)+552 (12)
649 (67)
253(18)+128(15)+77(10)+68(13)
253(20)+219 (11)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEeREPRRYEE AL
il o Al i

T ﬁﬂ«

sift (ppm)

Sekil 4.141 (13) No’lu bilesigin teorik 'H-NMR spektrumu

Cizelge 4.70 (13) No’lu bilesigin deneysel, teorik *H-NMR verileri ve regresyon

analizi

Atom No Deneysel Teorik Regresyon grafigi ve R degeri
3,6 3.98 4.03

4,5 3.98 3.53

17,19 3.25 3.14

20,16 3.25 2.88

22,56 1.26 1.22 "

Y Y : ‘
52 126 158 £ ™ ¢
53,43 1.26 1.02 = 3 g
59,58,29, z 25

63,65,26,61 - 2

, 25,77,71, A

76,70,28,62 1.26 1.22 g

,32,31,50, A s

83,37,82,38 g

35,3486, 0 . ) . 4 :
85,46,68,67 2 5
,41774,73, Teorik Veriler

80,40,79

88,92 0.88 1.02

89,90 0.88 0.82

93,94 0.88 0.73

192



4. BULGULAR VE TARTISMA Ozlem KESKIN

Shift (ppm)

Sekil 4.142 (13) No’lu bilesigin teorik BC-NMR spektrumu

Cizelge 4.71 (13) No’lu bilesigin deneysel, teorik **C-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R° degeri
1,2 43.60 a7

7 177.24 187

10,11 175.59 180

15 43.60 44 200

18 43.60 44 150 ¥=1,033x+ 1,031

21 29.36 29 7 160 Ri=0.992

24,42 57 29.43 34 & 140

27 29.66 35 Z 120

30,48 29.67 35 S 100

33 29.67 35 oo

36,39,63  29.69 36 .

51 24.77 26 2

54 29.36 29 0

60,66 26.62 35 0 50 100 150 200
69 2969 36 Teorik Veriler
72 29.51 35

75 39.02 36

78 29.51 35

81 39.02 38

84 29.14 27

87 22.72 15

91 14.14 14
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.72 (13) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik
dagilimlari

ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1C -0.072714 -0.17268
2 C -0.074503 -0.17266
3 H 0.156727 0.22281
4 H 0.146994 0.19837
S H 0.147219 0.19838
6 H 0.156304 0.22265
7C 0.254816 0.28345
8 N -0.449869 -0.49117
9N -0.450965 -0.49075
10 C 0.421332 0.74608
11 C 0.421137 0.74633
12 O -0.335878 -0.58779
13 0 -0.335665 -0.58742
14 S -0.178358 -0.15360
15 C -0.286340 -0.48225
16 H 0.161167 0.22889
17 H 0.173801 0.23959
18 C -0.286499 -0.48230
19 H 0.172892 0.23901
20 H 0.162385 0.23003
21 C -0.187650 -0.36671
22 H 0.111782 0.19312
23 H 0.120026 0.19994
24 C -0.209583 -0.36593
25 H 0.102620 0.18323
26 H 0.103522 0.18386
27 C -0.201530 -0.36419
28 H 0.102418 0.18348
29 H 0.103085 0.18397
30 C -0.201519 -0.36481
31 H 0.101121 0.18261
32 H 0.101454 0.18268
33 C -0.201337 -0.36459
34 H 0.101051 0.18263
35 H 0.101265 0.18268
36 C -0.201268 -0.36473
37 H 0.100497 0.18234
38 H 0.100715 0.18234
39 C -0.200190 -0.36406
40 H 0.100826 0.18268
41 H 0.100310 0.18152
42 C -0.202066 -0.37214
43 H 0.099774 0.18190
44 H 0.105038 0.18352
45 C -0.206974 -0.36489
46 H 0.100429 0.18193
47 H 0.102925 0.18776
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

48 C -0.205112 -0.37048
49 H 0.101902 0.18662
50 H 0.099212 0.18085
51 C -0.232236 -0.36369
52 H 0.106553 0.18220
53 H 0.101376 0.18048
54 C -0.187521 -0.36696
55 H 0.119602 0.19971
56 H 0.112133 0.19350
57 C -0.209240 -0.36594
58 H 0.103455 0.18380
59 H 0.102679 0.18332
60 C -0.201857 -0.36417
61 H 0.103024 0.18391
62 H 0.102472 0.18349
63 C -0.201183 -0.36483
64 H 0.101150 0.18264
65 H 0.101442 0.18271
66 C -0.201518 -0.36460
67 H 0.101240 0.18267
68 H 0.101052 0.18258
69 C -0.201061 -0.36463
70 H 0.100831 0.18243
71 H 0.100704 0.18240
72 C -0.201395 -0.36463
73 H 0.100767 0.18239
74 H 0.100714 0.18237
75 C -0.201007 -0.36474
76 H 0.100600 0.18231
77 H 0.100530 0.18229
78 C -0.200100 -0.36555
79 H 0.100248 0.18191
80 H 0.100231 0.18190
81 C -0.200995 -0.37120
82 H 0.099409 0.18113
83 H 0.099354 0.18110
84 C -0.231523 -0.35675
85 H 0.101879 0.18066
86 H 0.101875 0.18065
87 C -0.281259 -0.55428
88 H 0.106557 0.19131
89 H 0.102409 0.18479
90 H 0.102390 0.18478
91 C -0.281184 -0.55368
92 H 0.106140 0.19112
93 H 0.102118 0.18405
94 H 0.102418 0.18496
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4. BULGULAR VE TARTISMA

Cizelge 4.73 (13) No’lu bilesigin NBO analizi

Donor NBO

BD (1) Cis - Hyr
BD (1) Cis - Hio
CR (1) Ox

CR (1) Oy

LP (1) Ng

LP (1) Ng

LP (1) Ng

LP (1) Ng

LP (1) O,

LP (2) O,

LP (2) O,

LP (1) Oz

LP (2) O3

LP (2) O3

LP (2) S

LP (2) S

Acceptor NBO

BD*(2) Ci1 - O13
BD*(2) Cy0- O12
RY*(L) Cio
RY*(1) Cu
BD*(2) C 7 - Sw
BD*(2) C11- O3
BD*(2) C ;- Su
BD*(2) C10- O12
RY*(L) Cio
BD*(1) Ng - Cyo
BD*(1) Cio- Cis
RY*(1) Cus
BD*(1) Ng - Cy1
BD*(1) C11 — Cu3
BD*(1) C; - N
BD*(L) C; - No

E (2) kcal/mol

6.20

6.06

6.41

6.41

68.24
41.09
68.73
41.23
14.61
27.98
17.43
14.62
28.00
17.44
13.05
13.07
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4. BULGULAR VE TARTISMA Ozlem KESKIN
%o
d ,
}l 5) "-34
) J JQ ‘J i 1"
fi / , LX) N : L)
4 ‘ ‘ ']
/ ? d ) ) ? 5 ‘? &
AIEW :
L ¥ A

(a)
ELumo=-1.94806 eV

A

AE= E(HOMO)'E(LUMO): -4.45940 eV

Eromo= -6.40746 eV

w %
w “
g“h
S 0 b
(% }‘,\‘

& ¢

hall =

(b)

ELumo+1 =-0.13333 eV

1&

AE=EnHomo-1)-Equmo+1)= -6.81155 eV

E(

HOMO-1)= -6.94489 eV

IJ
f,/ »
27 9
> : e
f,/ t‘:‘
(o
(d)

Sekil 4.143 (13) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.74 (13) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.20622
LUMO -0.01708
HOMO-1 -0.21763
LUMO+1 -0.01016
AE romo-Lumo) -0.18914
AE Homo-1-Lumo+1) -0.20747
Elektronegatiflik ( y) 0.11165

Kimyasal Sertlik 0.09457

Kimyasal Yumusaklik 10.57418
Elektronik Kimyasal Potansiyel (Pi) -0.11165
Global Elektrofillik (@) 0.000589
Global Yumusaklik (S) 0.047285
Elektronik Yiik (ANmax) 1.180607

Sekil 4.144 (13) No’lu bilesigin elektron yiik yogunlugu
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Sekil 4.145 (13) No’lu bilesigin doking baglanmasi
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4.2.14. 1,3-Bisdodekanoilimidazolidin-2-tiyon (14) Analizi

"
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Sekil 4.146 (14) No’lu bilesigin Gauss View ile ii¢ boyutlu goriiniimii

IR Spectrum
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Sekil 4.147 (14) No’lu bilesigin teorik IR spektrumu
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.75 (14) No’lu bilesigin teorik IR analizi

TED B3LYP/6-311+ (d,p)

Titregim Tiirii

STRE CH 3146 (45) +3139 (49)

STRE CH 3056 (45) +3048 (47)

STRE CH 3056 (45) +3048 (49)

STRE CH 3086 (14)+3085 (13)+3051 (25) +3050 (23)

STRE CH 3086(14)+3085(13)+3065(13)+3065(13)+3051(21)
+3050 (20)

STRE CH 3086 (13)+3085(13)+3065(12)+3065(14)+3051(19)
+3050 (21)

STRE CH 3086 (14)+3085 (14) +3051 (23) +3050 (25)

STRE CH 3034 (29)+3034 (26)

STRE CH 3086(13)+3085(13) +3065(16)+3065(15)+3034(14)
+3034(12)

STRE CH 3020 (11) +2997(12)

STRE CH 2996 (10)

STRE CH 2992(14)

STRE CH 3010 (10)+ 2992 (13)

STRE CH 2992 (15)

STRE CH 2992 (22)

STRE CH 2992 (10)

STRE CH 2992 (16)

STRE CH 3008 (11)+3008(11)

STRE CH 3086(13)+3085(14)+3065(15)+306(15)+3034(12)
+3034 (14)

STRE CH 3034 (26)+3034 (29)

STRE CH 3020 (11)+2997(11)

STRE CH 3020 (11)+2997 (1)

STRE CH 2996 (10)

STRE CH 2992 (20)

STRE CH 3008(11)+3008(11)

STRE CH 3080 (22) +3080 (21)+3019 (18)+3019(16)

STRE CH 3085 (35)+ 3085(38)+3019(14)+3019 (12)

STRE CH 3080 (23)+3080(21)+3019 (19)+3019 (17)

STRE CH 3080 (21)+3080 (22)+3019 (16)+3019 (18)

STRE CH 3085(38)+3085(35)+ 3019 (12)+ 3019 (14)

STRE CH 3080 (21)+3080 (23)+3019 (17)+3019 (19)

STRE OC 1757 (44)+ 1755 (44)

STRE OC 1757 (44)+1755 (43)

STRE NC 1256(12)+1199 (14)+913(11)

STRE NC 1256 (13)+1199 (12 )+913 (11)

STRE NC 1171 (14)

STRE CC 969 (12)+913 (11)

STRE NC 1256 (14)+1073 (11)+1012 (10)

STRE NC 1256 (14) +1073 (11)

STRE CC 1067 (12)

STRE CC 1069(13) +987 (11)

STRE CC 1069 (17)+1002(11)

STRE CC 1069 (13)+1049 (10)

STRE CC 1070 (10)

STRE CC 897 (15)+ 897 (15)

STRE CC 1067 (12)

STRE CC 1067 (10)
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Ozlem KESKIN

STRECC

STRECC

STRECC

STRECC

STRE SC

BEND HCC
BEND HCH
BEND HCC
BEND HCN
BEND HCH
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCH
BEND HCH
BEND HCC
BEND HCH
BEND HCC
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND HCH
BEND OCC
BEND OCC
BEND NCN
BEND CNC
BEND CCN
BEND CNC
BEND CCC
BEND CCC
BEND CCC
BEND CCC

1069 (14)+ 987 (11)

1069 (10)+1069 (15)+1002 (11)

1049 (10)

1026 (12)+1024(12)

1039 (20)+585(10)+553 (15)

1039 (11)

1529 (41)+1517 (40)

1281 (21)+1238 (16)+1121 (13)

1281 (16) +1238 (27 )+1121 (16)

1529 (42)+1517 (39)

1448 (34)+1441 (38)

1448 (34)+1441 (39)

1333 (11)

1503 (10)+1497 (11)+1492 (10)

1489 (10 )+1488(19)+1486 (12)

1336 (10)

1514 (10)+1490 (10)+1490(19)+1486 (16)
1343 (23)
1518(11)+1503(10)+1490(12)+1486(17)+1486(11)
1518 (13)+1492 (15)+1486 (28)

1518 (13)+1509 (10)+1497 (11)+1486 (27)
1343 (12)+1333 (10)

1518 (11)+1503(10)+1490(16)+1486 (20)
1336 (12)

1489(10)+1488 (18)+1486 (14)

1514 (13)+1492 (16)

1503 (10)+1497 (11)+1492(10)

1489 (19 )+1488 (10)+1486 (12)

1336 (10)

1514 (10)+1490 (19)+1490(10)+1486 (16)
1343 (23)

1518 (11)+1503 (10)+1490(12)+1486 (17)+1486(11)
1518 (13)+1492 (15)+1486 (28)

1518 (13)+1509 (10)+1497 (11)+1486 (27)
1343 (12)+1333(11)+1333 (11)

1518 (11)+1503(10)+1490 (15)+1486 (20)
1336 (12)

1489 (19)+1488 (10)+1486 (14)

1514 (13)+1492(16)

1503 (11)+1416 (12)+1416 (12)

1502 (27)+1502 (13)+1416 (15)+1416(14)
1502 (25)+1502 (12)+1416 (15)+1416 (15)
1503 (11)+1416 (12)+1416(12)
1502(13)+1502 (27)+1416 (15)+1416 (15)
1502 (12)+1502(25)+1416 (15)+1416(15)
765(16) +703 (15)

765(16)+703(15)

969(19)

392(10)+266 (11)+185 (10)

451 (12)

1039 (14)

419 (10)

500 (10)

499 (10)

419 (11)
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4. BULGULAR VE TARTISMA

Ozlem KESKIN

BEND SCN
TORS HCNC
TORS HCNC
TORS HCNC
TORS HCNC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS HCCC
TORS CCNC
TORS CNCN
TORS CNCN
TORS CCCN
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCN
TORS CCCC
TORS CCCC
TORS CCCC
TORS CCCC
OUT OCNC
OUT SNNC
OUT CCCN
OUT CCCN

657 (10)+266 (48)

1388 (13)+1199(10)
1121(15)

1388(11)

732 (11)

733(10)

733(15)

733(10)

732(10)

247(22)

1502 (10)+247(45)

247 (22)

1502(10)+247 (45)

219 (15)+ 30 (10)+12 (10)
1121 (10)+8 (11)

1238 (10)+1121 (12) +8 (10)
571 (11)+8 (13)

95 (10)

37 (12)

113(10)+37 (10)

52 (10)

571 (11)+8 (13)

95 (10)+38 (11)

38 (10)

114 (10)

52 (10)

585 (18)+571 (25)+553(11)
649 (69)

250 (19)+132 (10)+76 (11)
250 (21)+219 (10)
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4. BULGULAR VE TARTISMA Ozlem KESKIN

2 a

27
%

244
R

214
a0

d |

T T T T T T T T T ]
35 30 25 20 15 10 05 00 45

st (ppm)

Sekil 4.148 (14) No’lu bilesigin teorik *H-NMR spektrumu

Cizelge 4.76 (14) No’lu bilesigin deneysel, teorik *H-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R° degeri
3,6 3.97 2.32

45 3.97 3.29 35

16,20 3.25 2.00 s y=0838x- 0,526 ¢
17,19 3.25 2.32 ~ Fown

22,50 1.69 0.58 : ¥ o o
23,49 1.69 1.43 T 2 .

29,55 1.27 0.58 T s .

35,41,47,61,28 3,

56,46,26,59,74 g

52,40,67,73,34 1.27 0.46 T ¢

32,68,62,58,64 . .

31,38,25,65,53 ) . s . ;
37,70,71,43,44 s Teorik Veriler
76,78,80,82  0.87 -0.01

77,81 0.87 0.30
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Shift (ppm)

Sekil 4.149 (14) No’lu bilesigin teorik **C-NMR spektrumu

Cizelge 4.77 (14) No’lu bilesigin deneysel, teorik **C-NMR verileri ve regresyon
analizi

Atom No Deneysel Teorik Regresyon grafigi ve R° degeri
12 4358 47
7 177.24 220
10 175.59 217
11 175.59 216 -
15 38.97 48 -
18 38.97 48 y=L250s- 4149
21 29.13 29 7m0 R'=0998
24 29.35 32 i
27 29.50 33 ._
30 29.42 34 5 150
33 29.62 34 f
36 29.42 34 s
u
39 29.62 34 ¢
42 31.87 35 g
45 24.72 26 A s
48 22.65 29
51 29.13 32
54 29.35 33 !
57 29.50 34 0 50 100 150 200
e
66 29.62 34
69 31.87 35
72 24.72 26
75 14.10 12
79 14.10 12
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Cizelge 4.78 (14) No’lu bilesigin Mulliken ve NBO metotlar1 ile hesaplanan yiik
dagilimlar

ATOM Mulliken NBO
B3LYP/6-311+G(d,p) B3LYP/6-311+G(d,p)
1cC -0.100863 -0.17245
2 C -0.101576 -0.17246
3H 0.131552 0.20211
4H 0.155150 0.19836
5H 0.154952 0.19810
6 H 0.131738 0.20238
7C 0.104748 0.24705
8 N -0.340557 -0.56045
9N -0.340964 -0.56091
10 C 0.308101 0.77649
11 C 0.308024 0.77655
12 0 -0.311503 -0.56134
13 0 -0.312426 -0.56145
14 s -0.125703 -0.06471
15 C -0.186295 -0.46273
16 H 0.133335 0.20757
17 H 0.175770 0.23880
18 C -0.185808 -0.46236
19 H 0.175424 0.23876
20 H 0.133191 0.20767
21 C -0.205597 -0.35262
22 H 0.109955 0.18418
23 H 0.132020 0.20055
24 C -0.217058 -0.35908
25 H 0.105198 0.17910
26 H 0.108349 0.18101
27 C -0.205475 -0.35607
28 H 0.105496 0.18000
29 H 0.108073 0.18104
30 C -0.208766 -0.35676
31 H 0.104481 0.17901
32 H 0.105547 0.17939
33 C -0.205761 -0.35684
34 H 0.104007 0.17897
35 H 0.104924 0.17927
36 C -0.207873 -0.35697
37 H 0.103903 0.17833
38 H 0.104343 0.17844
39 C -0.204442 -0.35762
40 H 0.103524 0.17855
41 H 0.103936 0.17864
42 C -0.208918 -0.36172
43 H 0.103570 0.17908
44 H 0.103350 0.17902
45 C -0.229901 -0.35013
46 H 0.105691 0.17845
47 H 0.105831 0.17852
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Ozlem KESKIN

48 C -0.206613 -0.35273
49 H 0.132234 0.20069
50 H 0.110091 0.18431
51 C -0.216163 -0.35919
52 H 0.108190 0.18097
53 H 0.105151 0.17912
54 C -0.206024 -0.35607
5 H 0.108152 0.18104
56 H 0.105588 0.18004
57 C -0.208617 -0.35681
58 H 0.104483 0.17903
59 H 0.105506 0.17937
60 C -0.205768 -0.35686
61 H 0.104980 0.17926
62 H 0.104021 0.17901
63 C -0.208268 -0.35697
64 H 0.104366 0.17838
65 H 0.103959 0.17836
66 C -0.203967 -0.35766
67 H 0.103956 0.17862
68 H 0.103524 0.17862
69 C -0.209525 -0.36168
70 H 0.103603 0.17899
71H 0.103398 0.17902
72 C -0.229533 -0.35017
73 H 0.105898 0.17855
74 H 0.105630 0.17851
75 C -0.285287 -0.55471
76 H 0.100273 0.18276
77 H 0.103045 0.18784
78 H 0.100550 0.18288
79 C -0.285548 -0.55475
80 H 0.100353 0.18279
81 H 0.103077 0.18785
82 H 0.100583 0.18290
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Ozlem KESKIN

Cizelge 4.79 (14) No’lu bilesigin NBO analizi

Donor NBO

BD (1) Ci5 - Hyy
BD (1) Cig - Hyg
CR (1) Oy

CR (1) Oy

CR (2) Su

LP (1) Ng

LP (1) Ng

LP (1) N

LP (1) Ng

LP (1) Oy,

LP (2) O,

LP (2) O,

LP (1) O

LP (2) O

LP (2) O

LP (1) S

LP (2) Sus

LP (2) Sus

Acceptor NBO

BD*(2) Ci1 - O13
BD*(2) Cyo - O12
RY*(1) Cy
RY*(1) Cy
RY*(2) C;
BD*(1) C; - Sy
BD*(1) Cy1 - O13
BD*(1) C; - S
BD*(1) C10 - O12
RY*(1) Cy
BD*(1) Ny - Cy
BD*(1) Cio- Cis
RY*(1) Cy
BD*(1) Ng - Cy,
BD*(1) Ci1- Cis
RY*(2) C;
BD*(1) C;- Ng
BD*(1) C; - Ny

E (2) kcal/mol

6.80
6.82
6.48
6.47
6.24
25.72
6.83
25.33
6.89
14.97
25.38
14.37
14.97
25.44
14.37
10.01
17.11
17.11
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(@) (b)
ELumo=-1.84574 eV ELumo+1 =-1.77363 eV

A A

AE= E(HOMO)'E(LUMO): -4.84362 eV AE:E(HOMO-l)'E(LUMOﬂ): -5.34105 eV

EHOMO: -6.69001 eV E(HOMO-l): -7.11469 eV

(c) (d)
Sekil 4.150 (14) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi

209
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Cizelge 4.80 (14) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO -0.20605
LUMO -0.01696
HOMO-1 -0.21691
LUMO+1 -0.01018
AE omo-Lumo) -0.18909
AE oMo-1-LUMO+1) -0.20673
Elektronegatiflik ( v ) 0.111505
Kimyasal Sertlik 0.094545
Kimyasal Yumusaklik 10.57697
Elektronik Kimyasal Potansiyel (Pi) -0.11151
Global Elektrofillik (@) 0.000588
Global Yumusaklik (S) 0.047273
Elektronik Yiik (ANmay) 1.179385

Sekil 4.151 (14) No’lu bilesigin elektron yiik yogunlugu
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Ozlem KESKIN

Sekil 4.152 (14) No’lu bilesigin doking baglanmasi

Cizelge 4.81 Bilesiklerin 1S9]J proteinine doking baglanma afinite degerleri

Bilesik Baglanma Afinitesi Baglanma Noktalari H Bagi Sayist

1 Doking baglanmasi _ -
bulunmamaktadir.

2 Doking baglanmasi _ -
bulunmamaktadir.

3 Doking baglanmasi _ -
bulunmamaktadir.

4 6.5 TYR, ARG 2

5 6.7 TYR, PHE 2

6 7.1 ARG,ASN,TYRHIS,VAL,LEU 7

7 6.5 GLU, ILE, ARG 3

8 5.0 GLU 1

9 4.9 ASP 1

10 4.6 GLU 1

11 4.8 GLU 1

12 4.6 GLY 1

13 4.5 ILE 2

14 4.3 ASP 1

211



4. BULGULAR VE TARTISMA Ozlem KESKIN

4.3. Tartisma

Yapilan bu c¢alismada Sekil 4.153" de verilen 1-14 nolu maddeler

sentezlenerek deneysel ve teorik hesaplamalar1 yapilmistir.
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13 79

14

Sekil 4.153 Teorik hesaplamalar1 yapilan molekiiller
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Sentezlenen bu bilesiklerin 18. 04. 2018 tarihinde Sci Finder ile en son
literatiir taramas1 yapildi. Bu ¢alismayla birlikte 1, 2, 3, 6, 7, 8, 9, 10, 11, 12, 13, 14
nolu bilesikler literatiire kazandirilirken, 4 ve 5 nolu bilesikler ise 2009 yilin da S.
Cesarini, ve grubu tarafindan sentezlenmistir. [30].

Sentezlenen bilesiklerin; FT-IR, 1H-NMR, 13C-NMR analizleri yapildi, erime
noktalar tespit edildi.

Ayrica sentezlenen maddelerin teorik hesaplamalari Gaussian 09 paket
programinda DFT yontemi ve 6-311+G(d,p) baz seti kullanilarak yapilmistir. Elde
edilen veriler ve karsilagtirmalar bulgular kisminda ayrintili olarak verilmistir.

Teorik FT-IR hesaplamalar1 yapilirken; 5, 9, 10 ve 11 nolu bilesiklerde
VEDA programinin hata vermesi sonucu teorik FT-IR analizi yapilamamistir.

'H-NMR sonuglarma gore, Imidazolidin halka protonlarmin bilesiklerde
genel olarak 3,6 ile 4 ppm araliginda singlet ¢ikmasi kimyasal ve manyetik olarak
esdeger olduklarini, imidazol halkasi iizerindeki iki N grubunun da tepkimeye
girdiginin en biiyiik kanitidir.

Buna ek olarak ayrica benzil tiirevlerinde;

e Benzilik CH; pikinin singlet olarak yaklasik 4.8 ppm de goézlemlenmesi
aromatik protonlarin 7 ppm civarinda gézlemlenmesi

Benzoil tirevlerinde;

o Aromatik piklerin 7-8 ppm araliginda ¢ikmasi

Mannich tiirevlerinde;

e piperidin ve piperazin halka protonlarinin 2,5 ppm civarinda c¢ikmasi
piperidin ve piperazin halkasina bagh alkil gruplarinin 2,2 ppm de ¢ikmasi

Yag asidi tiirevlerinde;

e AlKil guruplarinin 3-0,8 ppm araliginda ¢oklu pikler olarak gézlemlenmesi

NMR’ da 7 ve 9 nolu bilesikler hari¢ N-H protonunun olmamasi da yapilarin
oldugunu kanitlamaktadir.

Elde edilen bilesiklerin **C-NMR spektrumunda genel olarak 40 ppm
civarinda imidazolin karbonlar1 ile 180 ppm’de C=S pikinin gdzlenmesi; benzil
tiirevlerinde 50 ppm de benzilik CH; pikinin gozlemlenmesi ve 120 ppm de aromatik

piklerin gézlemlenmesi;
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e benzoil tirevlerinde 170 ppm de C=0, 110-160 ppm araliginda aromatik
piklerin gézlemlenmesi;
e alkil tiirevlerinde 40-50 ppm araliginda alifatik karbonlarin gézlemlenmesi

imidazolin halkasina baglanmay1 gostermektedir.

w s oz T = = a2 3 oz 1 o

L FO T A ]

1- Benzil grubu ,2- Benzoil grubu, 3- Mannich grubu,
4- Yag Asitleri grubu bilesikleri temsil etmektedir.

Sekil 4.154 Bilesiklerin 'H-NMR spektrumlarinin karsilastirilmasi
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Ozlem KESKIN

Sekil 4.155 Bilesiklerin “*C-NMR spektrumlarinin karsilagtiriimasi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

Elde edilen bilesiklerin HOMO ve LUMO enerji yiizeyleri karsilastirildiginda
(Sekil 4.156 ve Sekil 4.157); elektron yogunlugunun HOMO orbitallerinde imidazol-
2-tiyon halkas1 tizerine yogunlastigi, LUMO orbitallerinde ise imidazol-2-tiyon
halkas1 disinda yogunlastid1 gozlemlendi. Bu nedenle elektron akisinin imidazol-2-
tiyon halkasindan aromatik halkaya dogru oldugu diisiiniilmektedir. Imidazolidin-2-
tiyon’un yag asidi tlirevlerinde ise elektron yogunlugu hem HOMO hem de LUMO

orbitallerin de; imidazol-2-tiyon halkasi {izerinde yogunlagmustir.

Bilesik HOMO LUMO
No
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4. BULGULAR VE TARTISMA
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Sekil 4.156 Bilesiklerin HOMO-LUMO enerji yiizeylerinin karsilastiriimasi
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Ozlem KESKIN

Bilesik
No

HOMO-1

LUMO+1

o

J9 9
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4. BULGULAR VE TARTISMA
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Sekil 4.157 Bilesiklerin HOMO-1 — LUMO+1 enerji yiizeylerinin karsilagtirilmasi
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4. BULGULAR VE TARTISMA Ozlem KESKIN

AE degeri molekiiliin kimyasal kararliligi ve stabilitesi hakkinda bilgi
vermektedir. Molekiilde AE degeri ne kadar kii¢iik ise molekiil o 6l¢iide kararlidir.
Elde edilen bilesiklerinde AE degerinin kiiclik olmasi molekiil kararliliklarim

dogrulamaktadir.

Cizelge 4.82 Bilesiklerin AE(eV) degerleri

Bilesik No AE= Eromo)-Ewumo AE:E(HOMO—l)'E(LUMOﬂ)

1 -4.27491 -4.60008
2 -4.84281 -5.10812
3 -4.40933 -4.79247
4 -3.86374 -5.02349
5 -3.59843 -4.77179
6 -3.04713 -3.56795
7 -2.96250 -3.99544
8 -5.31329 -5.74160
9 -5.14676 -5.64554
10 -5.14540 -5.62541
11 -4.44307 -6.77672
12 -4.02021 -6.10406
13 -4.45940 -6.81155
14 -4.84362 -5.34105

Cizelge 4.82° deki sonuglara gore HOMO-LUMO orbitalleri arasindaki enerji
farkinin en fazla oldugu 13 nolu bilesik, en az farkin ise 2 nolu bilesik oldugu tespit
edildi.
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Regresyon analizi ise;

Deneysel ve teorik NMR sonucu elde edilen deneysel sinyaller (ppm) ve
teorik sinyallerin sirali iki serisi olusturuldu. Bu siralardan ilki, deneysel olan verileri
yani X bagimsiz degisken serisini ve ikincisi ise teorik olan veriler yani Y bagiml
degisken serisini olusturacak sekilde belirlendi. Belirlenen sirali ikilinin lineer

regresyon analizi yapildi. Lineer dogrudan R? degerleri belirlendi.

Cizelge 4.83 Bilesiklerin R? degerleri

Bilesik No 'H-NMR BC-NMR
R? R?

| 0.899 0.99
2 0.944 0.996
3 0.926 0.999
4 0.963 0.943
5 0.990 0.998
6 0.992 0.990
7 0.995 0.998
8 0.832 0.995
9 0.837 0.998
10 0.836 0.984
11 0.902 0.999
12 0.640 0.997
13 0.966 0.992
14 0.911 0.998

Cizelge 4.83’teki sonuglara gore tiim degerlerin ger¢ek degerlerle uyumlu
oldugu ancak gergek degere en yakin bilesigin "H-NMR de 7 nolu, *C-NMR de ise 3
nolu bilesik oldugu tespit edildi.

Molekiiler elektrostatik potansiyel (MEP) analizi ise;

MEP analizi molekiilde; toplam yiik dagilimi ile net elektrostatik etki
hakkinda bilgi verir. Elektronegatiflik, dipol moment ve kimyasal reaksiyona
yatkinlik parametreleri ile iligkilendirilip molekiil polaritesinin belirlenmesini saglar.

Yapilan MEP analizi sonrasinda Sekil 4.158°te gozlemlenen kirmizi bolgeler
maksimum negatif yiikii ifade eder ve sentezlenen bilesiklerde bu bolgeler S ve

O’nun oldugu bolgelerdir. Mavi renkli bolgeler pozitif yiikii, sar1 ve yesil renkli
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bolgeler ise negatif ve orta seviyede negatif yiikii temsil eder. Imidazolin protonlari

mavi renk aromatik halka bolgesi ise yesil renktedir.

Imidazolidin-2-tiyon’un Benzil Tiirevleri

Bilesik Bilesik
No No
1
2
Imidazolidin-2-tiyon’un Benzoil Tiirevleri
Bilesik Bilesik
No No
4
5
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Imidazolidin-2-tiyon’un Mannich Tiirevleri

Bilesik Bilesik
No No
8
9
Imidazolidin-2-tiyon’un Yag Asidi Tiirevleri
Bilesik Bilesik
No No
11 13
12 14

Sekil 4.158 Bilesiklerin Elektron Yiik Yogunlugu

Ayrica Autodock Vina programi ile elde edilen biitlin bilesikler {lizerinde
doklama islemi gergeklestirildi. Doklama yapilirken literatiir de MCF-7 kanser
hiicreleri {izerine etkin oldugu belirlenen [31, 32] 1S9J id kodlu gen www.rcsb.org
[33] adresinden pdb formatinda indirildi. Doklama sonuglart Pymol programi ile
gorsellestirildi. 1S9J proteinine baglanma afiniteleri ve baglanma yerleri cizelge

4.84° te oOzetlendi. Hesaplama sonucunda 1,2 ve 3 nolu bilesiklerde proteine
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baglanma tespit edilmemistir. 4-14 nolu bilesikler de ise ¢esitli sayilarda baglanma
gerceklesmistir. Bu bilesikler arasinda 6 nolu bilesigin 7 hidrojen bagi sayisi ile en
aktif afinite degerine sahip oldugu tespit edildi.

Elde edilen sonuglar MEP analizi ile dogru orantilidir. Negatif ytiklii Oksijen,

azot ve pozitif yiikli hidrojenler {izerinden baglanacagi dogrulanmistir.

Bilesik Sekil Baglanma Baglanma Hidroje
No afinitesi Noktalart n Bag1
Sayisi
1 _ Doking
baglanmast - -
bulunmamaktadir.
2 Doking
- baglanmasi r -
bulunmamaktadir.
3 Doking
w baglanmasi - -
bulunmamaktadir.

4 6.5 TYR, ARG 2

5 6.7 TYR, PHE )
ARG,ASN

6 7.1 TYR,HIS, 7
VAL,LEU
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7 6.5 GLU, ILE, 3
ARG

8 5.0 GLU 1

9 4.9 ASP 1

10 4.6 GLU 1
4.8 GLU 1

11

12 4.6 GLY 1
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13

14

4.5

ILE

4.3

ASP

Cizelge 4.84 Bilesiklerin Doking Baglanmasi
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5. SONUCLAR ve ONERILER

Imidazolidin-2- tiyon ve tiirevleri literatir de farmakolojik &zellikleri
nedeniyle Onemli bir yere sahiptir. Bu 06zeliklerinden dolayr bu bilesikleri
sentezlemek ve biyolojik 6zelliklerini incelemek oldukg¢a 6nemlidir. Fakat bu bilesik
siifin1 sentezlemek icin literatlir de uygulanan metotlar uzun zaman almakta ve
cevre kirliligine yol agmaktadir. Calismada teorik hesaplamalarin yapilarak uygun
metotlarin belirlenmesi ve ¢evre kirliliginin 6nlenmesi amaglanmistir.

Tezde yapilan ¢alismalar1 asagidaki sekilde siralamak miimkiindiir;

e Imidazolidin-2- tiyon bilesiginin benzil, benzoil, alkil ve agil tiirevlerinin
sentezi,

o Sentezlenen bilesiklerin deneysel FT-IR, 'H-NMR, ¥C-NMR verilerinin
belirlenmesi,
Sentezi yapilan bilesiklerin Gaussian 09 paket programi ile DFT teknikleri

kullanilarak teorik, FT-IR, *H-NMR, *C-NMR verilerinin belirlenmesi, bu verilerin
deneysel verilerle karsilastirilip gergek degerlere yakinliklarinin arastirilmast,

e Ayrica; HOMO, LUMO orbital enerjileri, atomlarin Miilliken yiikleri,
molekiiliin aktivitesini belirlemek i¢in HOMO-1 ve LUMO+1 orbital enerjileri gibi
parametrelerin belirlenmesi,

o Elde edilen bilesiklerin molekiiler doking ¢aligmalart yapilarak MCF 7 kanser

hiicresi lizerine etkin 1S9J proteinine baglanma afinitesinin belirlenmesi.

Sonu¢ olarak; sentezlenen bilesiklerin deneysel ve teorik ¢alismalari
sonucunda elde edilen veriler gelecekte yapilmasi diistiniilen biyolojik aktivite
caligmalarinda yol gosterici olacaktir. Yapi-aktivite ¢alismalarinda deneysel ve teorik

verilerin karsilastirilmis olmasi kolaylik saglayacaktir.
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