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IMIDAZOLIN VE 1,4,5,6-TETRAHIDROPIRIMIDIN HALKALARI
ICEREN UZUN ZINCIRLI ALKIL TUREVLERIN MiIKRODALGA
DESTEKLIi SENTEZi VE GAUSSIAN HESAPLAMALARI
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Yil : 2019, Sayfa sayisi: 109
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Dr. Ogr. Uyesi Esra BARIM

Tez calismasinda ilk olarak; etilendiamin (ya da diaminopropan) bilesiginin
Tetrahidrofuran ¢o6ziiclisii  icerisinde bazik ortamda miristoilkloriir (ya da
palmotoilkloriir) bilesigiyle reaksiyonundan uzun zincirli 2-siibstitiie-imidazolin ve 2-
stibstitiie-1,4,5,6-tetrahidropirimidin bilesikleri elde edildi. Elde edilen bilesiklerin
yapilart  H-NMR, FT-IR  teknikleri  kullamlarak  Kkarakterize  edildi.

Ikinci kisimda ise; Gaussian 09 programi kullanilarak teorik *H-NMR, FT-IR
spektrumlarinin yanit sira, HOMO-LUMO enerji diizeyleri, elektronegatiflik (y),
kimyasal sertlik (n) gibi bazi molekiiler parametreleri, MEP, termodinamik
parametreler ve teorik UV-Vis spektrumlart hesaplandi.

Anahtar Kelimeler : imidazolin; Tetrahidropirimidin; DFT
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MICROWAWE-ASSISTED SYNTHESIS AND GAUSSIAN
CALCULATIONS OF LONG CHAIN ALKYL DERIVATIVES THAT
INCLUDES IMIDAZOLINE AND 1,4,5,6-TETRAHYDROPYRIMIDINE
RINGS
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In this thesis study; firstly, the long chain 2-substitue-imidazoline and 2-
substitue-1,4,5,6-tetranydopyrimidine compounds were obtained by the reaction
myristoyl chloride (or palmitoyl chloride) with ethylenediamine (or 1,3-
diaminopropane) in tetrahydrofuran at basic media. The obtained compounds
structures were characterized by using H-NMR, FT-IR techniques.

In the second part; theoretical *H-NMR, FT-IR spectrums as well as HOMO-
LUMO energy levels, some electronic parameters such as electronegativity (y),
chemical hardness (n), MEP, thermodynamic parameters and theoretical UV-Vis
spectrum were calculated by using Gaussian 09 program.

Keywords: Imidazoline; Tetrahydropyrimidine; DFT.
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1. GIiRIiS Zehra DOGRU

1. GIRIS

Organik bilesiklerin biiyiik bir kismini olusturan heterohalkali bilesikler
biyolojik etkilerinden dolay1 yagsantimizda bir¢ok alanda kullanilan ve dogada yaygin
olarak bulunan o6nemli bir bilesiktir. Biyolojik aktivite gostermesi bakimindan
gilinlimiizde en ¢ok calisilan biyoaktif heterosiklik bilesik grubudur. Halka iiyesi olarak
azot, oksijen, kiikiirt atomlar1 igerenler de yaygin olarak kullanilmaktadir. Imidazol
tiirevi biyolojik olarak énemi fazla olan bilesiklerdir. imidazol tiirevlerinin birgogu

antibiyotik, antimikrobiyal, spasmoltik, antiviral, aktivitelere sahiptir [1].

1.1.imidazol

Imidazol, heterosiklik bir organik bilesiktir. Ayrica bir alkaloid olarak
smiflandirilmis  olan imidazol, ana bilesik C3HsN2'ye karsilik gelmektedir.
Imidazoller, benzer halka yapisi olan ancak degisken ikame ediciler igeren bir
heterosiklik sinifidir. Bu halka sistemi, histidin, histamin, B1, vitamini, piirin, biyotin
gibi 6dnemli biyolojik yap1 bloklarinda bulunur. Bunlardan en belirgini bir imidazol
yan zincirine sahip olan aminoasit histidindir. Histidin bir¢ok protein ve enzimde
bulunur ve hemoglobinin yapisinda ve baglanma fonksiyonlarinda hayati bir rol oynar.

Imidazol bir baz ve zayif asit olarak hareket edebilir [2].

1.2. Piridin

Alt1 tiyeli hetero halkali bilesikler arasinda yalnizca azot tasityanlar kararli
aromatik bilesiklerdir. Piridinin yapisal olarak benzen halkasina benzerdir fakat halka
bes karbon ve bir azot atomu igeren diizlemsel bir yapidir. Halka atomlar1 sp?
hibritlesmesi yapmuslardir ve p orbitallerinde aromatik m bulutuna katilan birer

elektron tasirlar [3].
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1.3. Pirimidin

Iki tane azot atomu igeren alt1 iiyeli hetero halkal1 aromatik organik bilesiklere
diazinler denir. Pirimidin 1 ve 3 konumunda azot atomu igeren, alti iiyeli heterohalkali
bir diazin bilesigidir (Sekil 1.1) [4].

Pirimidin yaygin olarak bulunan bir heterosiklik halkali yapidir. Pirimidin
halkas1 vitamin B (tiyamin)’de, riboflavinde ve folik asitte bulunmaktadir. Niikleik
asitlerde bulunan urasil, timin ve sitozin bazlari da pirimidin tiirevlerindendir (Sekil
1.2) [5].

4 4 |£\1|
S~~~ SN3 572" | 3 5~ 3
6 J 6 N 6
N 2 N~ 2 N 2
1 1 1
Sekil 1.1 Timin (4), urasil (5), sitozin (6) bilesiklerinin yapilar
Pirimidin (1) piridiazin (2) pirazin (3)
H,C H H
3 | N/ E\N/ | XN
/K N)§O N/kO
|
! : "
Sekil 1.2 Timin (4), urasil (5), sitozin (6) bilesiklerinin yapilari
Timin (4) Urasil (5) Sitozin (6)

1.4. DFT ( Yogunluk Fonksiyon Teorisi )

DFT, teorik kimya bilimini ag¢iklamakta kullanilan en onemli kuramsal

yontemlerden biridir. Bazi1 kimyasal kavramlar DFT c¢ercevesinde korelasyon

2
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gostermistir. DFT'deki en temel parametre, tiim kimyasal miktarlarin ifade edildigi
elektron yogunlugu (r) 'dir. Elektronik yogunluk (r) ile hesaplanan yapisal
parametrelerle Schrodinger denklemi tarafindan tek-elektron igin hesaplanan dalga
fonksiyonu ile karsilastirilarak uygulanabilir. Teori, Schrodinger denklemini elektron
korelasyon faktorleri ile ¢ozmeye dayanan klasik kuantum mekaniginden daha basit
yontemdir. Bu nedenle kimyasal yapi-aktivite, reaktivitesi ve dinamiklerinin
anlasilmasinda kolayliklar saglamaktadir [6].

DFT yontemleri, yapisal ve spektral 6zelliklerin yani sira, cesitli molekiiler
ozelliklere sahip organik bilesikleri deneysel yontemlerle karsilastirmali olarak
incelenmesinde 6énemli bir rol oynamaktadir. Hibrit fonksiyonel B3LYP ise alternatif
bir yontem olan Harthart-Fock yontemine gore daha diisiik hesaplama siiresi sunmasi
ve genellikle benzer sonuglar vermesi nedeniyle organik bilesiklerin analizinde
siklikla kullanilmaktadir.

En diisiik konformasyona sahip yapinin optimize edilebilmesi i¢in genellikle
B3LYP/6-311+G(d,p) yontemi kullanilmaktadir. Optimize edilmis molekiilleri hesaba
katarak, gergeklestirilen frekans hesaplama sonuglar1 ger¢ek molekiillerin en diisiik
enerjili halini ifade etmektedir.

Molekiiler orbitallerde dolu olan en yiiksek enerjili orbital (HOMO) ve bos
olan en disiik enerjili molekiiler orbital (LUMO) analizleri; HOMO molekiiliin
elektron verme yetenegini gosterirken, LUMO molekiiliin elektron kabul kabiliyetini
karakterize eder. HOMO enerjisi iyonlagsma potansiyeli ile dogrudan ilgiyken, LUMO
enerjisi elektron ilgisi ile dogrudan iliskilidir. HOMO-LUMO enerji aralik bandi ise
molekiiliin kinetik stabilitesini, kimyasal reaktivitesini, optik polarizasyonun yan sira,

kimyasal sertlik- yumusaklik hakkinda da bilgi vermektedir.
Molekiiler elektrostatik potansiyel (MEP), grafigi sabit elektron yogunlugu

ylizeyine dayanarak cizilen elektrostatik potansiyelin bir grafigidir. Elektrofilik atak
ve niikleofilik reaksiyonlarin yani sira hidrojen baglanma etkilesimlerinin yerlerinin
belirlenmesinde faydali bir tanimlayicidir. MEP'in 6nemi ayni1 anda renk

derecelendirmesi ile molekiilin pozitif, negatif ve nétr elektrostatik bolgelerini
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gostermesidir. MEP haritalarinda pozitif faz mavi, negatif faz kirmiz1 ve nétr faz ise

yesille ifade edilmektedir [7].

1.5. Mikrodalga

1.5.1. Mikrodalganin Tarihgesi

Mikrodalgalarin 1sitma amaciyla yararlanilacagi diisiincesi Dr. Spencer
tarafindan 1946 senesinde radar ¢alismalari ile ortaya ¢ikarilmistir. 1986 Yilinda
Robert Gedya (Laurentian Universitesi, Kanada) tarafindan siirdiiriilen bir ¢alismada
ise mikrodalgalarin kimyasal reaksiyonlar igin gerekli olan klasik 1sitma yontemlerine
oranla, ¢ok daha hizli 1sittigi gozlemlenmistir. Mikrodalgalarin  kimyasal
reaksiyonlarda 1sitma amaciyla kullanimi sayesinde ¢ok sayida kimyasal reaksiyon
daha  yiiksek verimde ve daha kisa zamanda  gercgeklestirilmistir.

Mikrodalga radyasyonu elektrik alani ile su veya dielektrik sabiti yiiksek
diger molekiillerin ¢oziiciileri arasinda genis dipol moment etkilesimi sayesinde 1sitma
saglar. Mikrodalga radyasyonlar1 ¢esitli kimyasal maddelerin sentezi ig¢in yeni,
verimli ve ¢evreye zararsiz bir yontem olarak kullanilmaktadir [8].

« Kiikiirt, teflon, kagit, cam, plastik gibi yalitkan maddeler mikrodalga
isinlarmi gegirirler fakat 1sinmazlar. Teflon yiiksek derecede etkisiz bir
gecirgen oldugundan mikrodalga firinlarda reaksiyon kabi olarak da
kullanilmaktadirlar.

* Mikrodalga yansitict maddeler metaller gibi iletken olup mikrodalga
enerjiyi yansitirlar ama 1sinmazlar.

* Mikrodalga sogurucu maddeler su gibi polar maddeler olup mikrodalga
1s1nlarini sogurarak hizlica 1sinirlar.

Mikrodalga ile daha yiiksek verimlerde iiriin eldesi saglanmaktadir [9].
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Sekil 1.3 Elektromanyetik spektrum

Elektromanyetik spektruma gore degerlik elektronlarint UV goriiniir bolge
1sinlar1 uyarabildigi i¢in kimyasal reaksiyonlarin baglatilmasinda yani fotokimyada bu
dalga boylar1 kullanir. Infrared 151ma minimum frekanslarda bag titresimlerine sebep
olmaktadir. Mikrodalgalar molekiiler donme hareketlerini olusturmaya yetecek
miktarda enerjiyi tasimaktadir. y ve x-isinlar1 ise i¢ kabuklardaki elektronlari
uyarilabilecek enerjiye sahiptir [10].

Bu ¢alisgmada, imidazolin ve pirimidin yapisindaki biyolojik aktivite
gostermesi beklenen sekiz bilesik sentezi mikrodalga kullanilarak yapilmistir. Bu
bilesik sentezlerinde FT-IR, UV, 'H-NMR, mikrodalga verileri ve analiz sonuglart
kullanilarak aydinlatilmistir. Elde edilen bilesiklerin Gaussian 09 paket programiyla

teorik hesaplamalar1 yapilip deneysel verilerle karsilastirilmistir.
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2. ONCEKI CALISMALAR

Geng ve arkadaslarinin [11] yaptigi c¢alismada, (4-metoksibenzil) (1,4,5,6-
tetrahidropirimidin-2-il)  aminhidroiyodiir ~ bilesigini;  2-metilmerkapto-1,4,5,6-
tetrahidropirimidinhidroiyodiir ile 4-metoksibenzilaminin reaksiyonu sonucunda elde
etmiglerdir. Caligmada elde edilen bilesigin HOMO-LUMO analizleri, MEP, Mulliken
hesaplamalar1 yapilmis, ayrica in vivo ortamda antihistaminik etkisi incelenmistir.

Teorik hesaplamalar ve antihistaminik aktivite uyum igerisinde bulunmustur.

N SH
H
CH;l| m-on
t, 48h
\ Q M-OH .
e reflux 8h NH </
I : HI

HN

Sekil 2.1. (4-metoksibenzil) (1,4,5,6-tetrahidropirimidin-2-il) amin hidroiyodun
sentezi

Ahmad ve arkadaslari [12] yaptig1 ¢alismada, 3a, 8a-dihidroksi-8-okso-1,3,3a,
8a-tetrahidroindeno [1,2-d] imidazol-2 (1H)-iminyum kloriir bilesigini sentezlenmis
ve yapisi aydinlatilmistir. Ayrica Gaussian B3LYP-6-311(d,p) temel setini kullanarak
molekiilerin teorik FT-IR, (*H ve 3C) NMR, UV-Vis spektrumlarini elde etmislerdir.
Elde edilen sonuglara gore teorik sonuglarin deneysel verilerle uyumlu oldugu
belirlenmistir. Bilesigin HOMO-LUMO diisiik enerji bant araligi molekiiliin daha az
Kinetik stabilite ve yiiksek kimyasal reaktivitesi ile iliskilendirilmistir. Bilesigin
elektrofilik ve niikleofilik bolgeleri MEP kullanilarak agiklanmistir.
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Sekil 2.2. Bilesigin sentezi

Yilmaz’in [13] yaptigi ¢alismada, (Z) -4- (2- (3,5-dibromo-2-hidroksi-4-
metoksibenziliden)hidrazinil)benzonitril bilesigini (DHMB); 3,5-dibromo-2-hidroksi-
4-metoksi benzaldehid bilesigi ile 4-siyanofenilhidrazin hidrokloriiriin kondenizasyon
reaksiyonu ile sentezlenmistir. Elde edilen bilesiklerin teorik ve deneysel spektral
verileri karsilastirilmig, bunlara ek olarak bazi molekiiler parametreleri (HOMO-
LUMO enerjileri, termodinamik parametreleri) hesaplanmistir. DMBH'nin UV
spektrumlari, ¢oziicti etkisini incelemek i¢in farkli ¢oziiciiler iginde alinmistir. TD-
DFT yontemi ve Kamlet-Taft c¢oklu denklemine goére Solvent-dipolarite
parametrelerinin daha etkili oldugu bulunmustur. Coziicii polarizasyonunun Katalan
denklemine géore DMBH'nin absorbans bandini belirledigi bildirilmistir. DMBH'nin
hesaplanmis elektronegatifligi, gaz faz1 haricinde Global reaktivite parametresine gore
DMSO'da en yiiksek bulunmustur. Kimyasal sertlik, gaz fazi hari¢ etanolde en diisiik
olarak hesaplanmustir.

Kadam ve arkadaglar1 [14] tarafindan yapilan ¢alismada, 4- (Dietilamino)
salisilaldehit bazli Salen ligandlart sentezlenmis ve B3LYP/6-311G temel seti
kullanilarak MEP, NBO, NLO, HOMO-LUMO, global kimyasal reaktivite tanimlari
incelenmistir. Kamlet-Taft ve Katalan gok-lineer absorpsiyon ve emisyon spektrum
analizi, her iki spektrumda yiiksek enerji bandina kaymanin solvent dipolarite

faktoriinden kaynaklandigi belirlenmistir.
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Sekil 2.3. MMLK Boyalarin Sentezi

Thomas ve arkadaglarinin [15] yaptigi ¢alismada; iki imidazol tiirevi (2-kloro-
1-(4-metoksifenil)-4,5-dimetil-IH-imidazol (CLMPDI) ve 1-(4-bromofenil)-2-kloro-
4,5-dimetil-1H-imidazol (BPCLDI) ¢6ziiciisiiz ortamda elde edilmistir. Deneysel ve
teorik veriler kullanilarak bilesiklerin yap1 ve reaktivite analizleri yapilmistir.
DFT/B3LYP teorisi ile elde edilen FT-IR, FT-Raman ve NMR verileri deneysel
degerlerle uyumlu bulunmustur. DFT hesaplamalar1 ile MEP, ortalama lokal
iyonizasyon enerjisi (ALIE), Fukii fonksiyonlar1 ve bant ayrisma enerjileri (BDE)
hesaplanmistir. Sudaki kararlhiliklar1 molekiiler dinamik simiilasyon teknigi ile
belirlenirken, aspulvinondimetilallil transferaz proteinine doklanmistir. CLMPDI
bilesigi 4farkl gram pozitif ve gram negatif bakteri tiirline kars1 aktivite gosterirken,
BPCLDI bilesigi yalnizca gram pozitif bakteri tiirlerine kars1 aktivite gdstermistir.
Hiperpolarizibilitesi NLO hesaplamalarinda iireden sirasiyla CLMPDI ve BPCLDI
bilesikleri i¢in 20.15 ve 6.10 daha fazla bulunmustur.
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hydrogen

a)

b)

Sekil 2.4. CLMPDI ve BPCLDI'nin optimize edilmis geometrileri.

Gouron ve arkadaslarinin [16] yaptigi ¢alismada; farkli imidazolinler
tiirevlerinin Fe2O3 ylizeyinde kendiliginden toplanan tek tabakali (SAM) adsorpsiyonu
ve korozyon inhibisyon mekanizmalart DFT yontemi ile incelenmistir. Kuantum
kimyasal hesaplamalar1 ile imidazolin/ylizey etkilesimleri incelenmistir. En kararl
konformasyonun yiizeyde H-baglar1 ile baglanan imidazolin molekiillerinin
tabakalarnin  oldugu belirlenmistir. Imidazolin tiirevlerinin alkil gruplarmmn
uzunluklarinin yiizeyde hidrofobik bir tabaka olusturduklari, enerji ve yapisal

Ozelliklerini de beraberinde degistirdikleri belirlenmistir.

(CHz)nH

PN o
Hidrofobik u¢ <€ N / N/\/

~~—_ idrofitt g

I .
Imdazo Hy lkge:
N

Sekil 2.5. imidazolin Tiirevlerinin Kimyasal Yapis1
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Sekil 2.6. Tiazolo [2,3-a] pirimidin tiirevlerinin 9a-t sentezi

Nural ve arkadaglarinin [17] yaptig1 ¢calismada; metil 2-(4-klorofenil)-7a-((4-
klorofenil)karbomotiyoil)-1-okso-5,5-difenil-3-tiyokso-hekzahidro-IH-pirolo-[1,2-
elimidazol-6-karboksilat bilesigi; dimetil 5,5-difenilpirolidin-2,4-dikarboksilat ve 4-
klorofenil izotiyosiyanatin metil 2-(dimetilamino) piridin varliginda siklik katilma
reaksiyonu ile sentezlenmistir. Yapisal karakterizasyon NMR, FT-IR, MS ve HRMS
teknikleri kullanilarak aydinlatilirken, XRD teknigi ile tek kristal yap1 aydinlatilmigtir.
DFT teorisi ve Hartree-Fock hesaplamalari ile 1H ve 13C NMR teorik degerleri elde
edilmistir. HIPERQUAD bilgisayar programinda 0.1 mol/L NaCl iyonik zemin olarak
almarak 25 °C’de 9%25’lik dimetil siiloksit/su  hidroorganik c¢oziiciisiiyle
potansiyometrik titrasyon yontemi ile asit ayirma sabitleri hesaplanmistir. Bilesigin
NH, entiyol ve enol gruplar1 sayesinde 4 asit ayrigsma sabitine sahip oldugu
belirlenmistir. Antibakteriyel 6zellikleri belirlemek igin S. aureus, B. subtilis, A.
hydrophila, E. coli ve A. baumannii antibakteriyel ajanlar olarak kullanilirken,
tiiberkiiloz i¢in ise Maykobakteriyel 6zellik H37Rv’de arastirilmistir. Antibakteriyel
aktivite degerleri 31.25-62.5 mg/mL araliginda bulunmustur. MIC degeri ise 40 mg/Ml

olarak elde edilmistir.
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Sekil 2.9 BTP sentezi

Sudharsan ve arkadaslarinin [18] yaptigi ¢alismada, 2-(4,5-dihidrotiyazol-2-
iDanilin (2) ve 2-(4,5-dihidro-1H-imidazol-2-il)anilin (3) ligandlarin1 kullanarak
Palladyum (II)komplekslerini sentezlemis, elde edilen komplekslerin reaktivite,
spektroskopik  karakterizasyon ve  katalitik  aktivitelerini  ¢alismislardir.
[Pd(COD)CI2]’nin 2 nolu ligand ile reaksiyonu sonucunda kompleksin liganda
oraninin 1:1 ve 1:2 oranlarinda elde edildigi belirlenmistir. Monontikleer kompleksler
sirastyla, PdClo{x®>~N,S—2—(4,5-dihidrotiyazol-2-il)anilin} (4), Pd{k’>-N,N’~2—(4,5-
dihidrotiyazol-2-il)anilin}2 (5) ve Pd{k1?>~N,N’—i,*-N,S-2—(4,5-dihidrotiyazol-2-
ianilin}. (6) bilesikleridir. Notr Pd(IT) kompleksleri ise PdCl{k?>-N,N’—(4,5-
dihidro-1H-imidazol-2-il)anilin} (7) and Pd{«x?-N,N’—2—(4,5-dihidro-1H-imidazol-2-
il)anilin}. (8) bilesikleridir. 4-8 nolu bilesikler asit ortaminda asit kloriirler ve aril halit
bilesiklerinin boronik asitle c¢apraz baglanma reaksiyonu vermislerdir. 4 nolu
kompleks unsimetrik ketonlarin iiretimi igin sahip oldugu TOF = 19.8 min degeriyle
etkili bir katalizor olarak bulunurken, kompleks 7°de TOF=19.8 min™ degeriyle

biarillerin iiretiminde etkili bir katalizor olarak bulunmustur.

11
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Sekil 2.10. Paladyum Komplekslerinin Sentezi

Moni ve arkadaslarinin [19] yaptig1 ¢alismada, iki ¢ekirdekli [Re(CO)3(u,k2-
S,N-thpymS)]2 (1)’in difosfinlerle olan reaksiyonu arastirilmistir. 298 K’de
difosfinlerle mononiikleer [Re(CO)3(k1-dppm)(k2-S,N-thpymS)] (2) kompleksini
elde etmiglerdir. Toluen ortaminda gerceklestirdikleri sentezde ise CO grubunun
ayrilmasiyla biniikleer [Re2(CO)4(p-dppm)(p,k2-S,N-thpymS)2] (3) kompleksini
elde etmislerdir. 1 nolu bilesigin difosfinlerle reaksiyonu sonucunda ise [Re(CO)3(k2-
S,N-thpymS)]2(u,x1,x1-dppe) (4) bilesigi elde edilmistir. 4 nolu kompleksin
kristalografik olarak analiz edilen iki farkli izomeri elde edilmistir. 1 nolu bilesigin
383 K’deki reaksiyonu ile [Re(CO)2(k1-dppe)2(k2-S,N-thpymS)] (5) elde edilmistir.
Reaksiyon sonuglarina gore elde edilen iiriinlerin ¢ogunlukla reaksiyon sartlarina ve

difosfinlerin yapisina bagli oldugu belirlenmistir.

=2 SH
T \ P~ pp Ph ocC
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Sekil 2.11. Solda ve sagda dppe ligandinin P-C-C-P ¢ergevesindeki projeksiyonlart

Memarian ve arkadaslarinin [20] yaptig1 ¢calismada 4,6-diaril-2-okzo-1,2,3,4-
tetrahidropirimidinlere substitiisyon etkisini NMR ve DFT c¢aligmalar ile
arastirmiglardir. Calismada 4- ve 6- aril halkalarinin her ikisinde de yer alan farkh
pozisyonlarda icerdigi metoksi gruplarmin etkisi NMR piklerindeki kimyasal

kaymalarla tespit etmislerdir. Bu etkilerin heterosiklik halkanin 5 nolu pozisyonunda

12
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stibstitiient icermeyen Ozellikle sterik etkilerin etkisi aril siibstitliisyonlarin o- veya n-

etkilesimi ile daha iyi gézlemlenebildigini belirlemiglerdir.

R = CH, OC,H, NHAr

Sekil 2.12. Oksa-1,2,3,4-tetrahidropirimidin

Memarian ve arkadaslarinin [21] yaptigi c¢alismada, 2-okso-1,2,3,4-
tetrahidropirimidinlere 1-, 4- ve 5-pozisyonlarinda bulunan siibstitiie gruplarin sterik
ve elektronik etkilerini DFT tekniginin B3LYP/6-31++G(d,p) temel setini kullanarak
aragtirmiglardir. Halka diizlemselliginden kaynaklanan Cs ve Ni: atomlarindan
kaynaklanan sapmalar nedeniyle heterosiklik halka psedo-kayik konformasyonu tercih
ettigi tespit edilmistir. Aril gruplari icerisinde yer alan ilave stibstitiie grupla nedeniyle
C4 atomu psedo-aksiyel konumu isgal ettigi belirlenmistir. C4 ve N1 atomlarinin kayik
diizleminden uzamasit nedeni ve 5-CO grubunun heterosiklik halkaya dogru
yonelmesinin nedeni ¢esitli pozisyonlardaki siibstitiientlerin elektronik ve sterik
etkilerine bagli oldugu belirlenmistir. 4-fenil siibstitiie icin halka ters g¢evrilme
hesaplamalar1 1 pozisyonunda yer alan siibstitiientin sterik etkisinden
kaynaklanmaktadir.

Memarian ve arkadaslarimin [22] yaptigi calismada 5 nolu konumunda
slibstitiie olmayan ¢esitli 4,6-diaril-2-0kso-1,2,3,4-tetrahidropirimidinlerin yapisal,
elektronik ve baglanma karakterlerini B3LYP / 6-31 ++ G (d,p) seviyesinde DFT
yontemini kullanarak analiz etmislerdir. Optimize edilen yapilardan heterosiklik
halkanin C4 ve Cs konumlarinda konumlanan farkli aril pozisyonlari i¢in optimize
edilen yapilar, elektron sunucu ve elektron c¢ekici siibstitiientlerden elde edilen
karakteristik parametreler siibstitiientlerin sterik ve elektronik etkilerini agiklamak i¢in

kullanilmistir.
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3. MATERYAL ve YONTEM Zehra DOGRU

3. MATERYAL ve YONTEM

3.1. Kullanilan Arag ve Gerecler

Farkl1 biiyiikliikteki beherler, farkli buiyiikliikteki deney balonlari, huniler,
bagetler, pipetler, pisetler, saat cami, siizge¢ kagitlari, kiiciik numune siseler, dokiim
ayaklar ve bunzen kiskaclari, deney tiipleri, damlaliklar, manyetik baliklar
- Tartim i¢in; Adventurer Pro AV264C (max. 260gr) model terazi,

-Isitma ve karistirma iglemleri i¢in; termostath ve diiz tablali magnetik 1sitict

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

- GAUSSIANO09 ve GAUSS VIEWO0S paket programlari,

- IH-NMR spektrumu i¢in; BRUKER 300 MHz, (Inénii Universitesi, Malatya)
Spektrum cihazi,

- FT-IR spektrumlari i¢in PERKIN ELMER Spektrum two FT-IR (ATR) spektroskopi
cihazi,(Firat tiniversitesi,Elaz1g)

- UV spektrumlari icin PERKIN ELMER Spektrum 100 spektroskopi cihazi,

- Mikrodalga cihazi: Cem Discover LabMate

3.2 Kullamlan Kimyasal Maddeler

1,3-diaminopropan, etilendiamin, tetrahidrofuran, trietilamin, miristoil klortir,
palmitoil kloriir, stearoil klortir, louroil kloriir reaktifleri Sigma-Aldrich’den temin
edilerek ekstra bir saflastirma islemi yapilmadan kullanildi.

Coziicl olarak; kloroform, aseton, etanol, metanol, dimetilsiilfoksit (DMSO),
dimetilforamit (DMF), tetrahidrofuran (THF), dioksan, hekzan Sigma-Aldrich’den

temin edilerek ekstra bir saflastirma islemi yapilmadan kullanildi.

3.3. Saflastirma

Saflastirma kristallendirme yontemiyle yapildi.
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3. MATERYAL ve YONTEM Zehra DOGRU

3.4. Spektroskopik Ol¢iimler

Sentezlenen bilesiklerin karakterizasyonu;
'H-NMR spektrofotometresi BRUKER 300 MHz, (inénii Universitesi,

Malatya)
Infrared spektrofotometresi PERKIN ELMER Spektrum two FT-IR (ATR)

(Firat Universitesi, Elaz1g)
UV spektrumlart igin PERKIN ELMER Spektrum 100 spektrum cihazi
kullanilarak gergeklestirildi.

3.5. Tepkime semasi

MW

([ 2 " m—lk — N (n H\>—{CH2);CH3

x=12,14
Sekil 3.1 Tez kapsaminda yapilan deneylerin sematik gdsterimi

3.6. Deneysel Calisma

3.6.1. Geleneksel Metot ile Uzun Zincirli Alkil Tiirevlerinin Sentezi (1-4)

50 ml THF c¢oziiciisii igeren 100 ml’lik deney balonuna; 1 mmol diamin
(etilendiamin, diaminopropan), 1,1 mmol TEA bilesigi oda sicakliginda eklendi.
reaksiyona magnetik karistiricida oda sicakliginda 30 dakika devam edildi. Daha sonra

reaksiyon ortamina damla damla 1,1 mmol agil kloriir bilesigi (miristoil kloriir veya

15



3. MATERYAL ve YONTEM Zehra DOGRU

palmotoil kloriir) ilave edildi. Reaksiyona ¢oziiciiniin kaynama noktasinda 4 saat
devam edildi. Karisim sicak olarak siiziildii. Vakum altinda doner buharlastiricida

¢oziiciisii uzaklastirildi. Ham tiriin kloroformda kristallendirildi. [23-45]

3.6.2.Atmosfer Basincinda Mikrodalga Destek Yontemi ile Uzun Zincirli Alkil

Tiirevlerinin Sentezi (1-4)

1 mmol diaminopropan, 1.1 mmol TEA, 1.1 mmol palmotoilkloriir 20 ml THF
de ¢oziilerek 50 mL’lik tek agizli deney balonuna konuldu. Reaksiyon geri sogutucu
altinda mikrodalga cihazinda 50 W, 1dk reaksiyona ¢ikma siiresi, 10 dk sicaklikta
bekleme siiresi ve 80 °C’ parametreleri kullanilarak gerceklestirildi. Karigim sicak
olarak siiziildii. Vakum altinda doner buharlastiricida ¢oziiclisii uzaklastirildi. Ham

urin kloroformda kristallendirildi.
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4. BULGULAR ve TARTISMA Zehra DOGRU

4. BULGULAR ve TARTISMA
4.1. Deneysel Bulgular

4.1.1. 2-tridesil-4,5-dihidro-1H-imidazol (1) Karakterizasyonu

H
N

QM\/\/\A%

N
Sekil 4.1 . 2-tridesil-4,5-dihidro-1H-imidazol bilesigi

Kimyasal formiil: C16Hz2N2
Molekiil agirhigi: 252
Erime noktasi: 120 °C
% verim: 86,6 (MW %92,3)

IR (ATR, cm™ ): 3299 ( N-H grilme titresimi), 2953-2847 ( alifatik C-H gerilme
tiresimi), 1636 ( C=N gerilme titresimi), 1561 ( N-H egilme titresimi).

'H-NMR: (300 MHz, CHClI3-d ) 6.19 ( Hz, 1H), 3.40 (Hsg, 2H), 1.63 (Hi1, 2H),
1.28 (H14,17,20,23,26,29,32,35,38,41,44, 2H), 0.90 (t, J= 6 Hz, H47, 3H)

102

957
904
857
804
751
709
657
604
557
504
451
40
%IZ)OO 3500 3000 2500 2000 1500 1000 450

cm-1

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

%T
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T T T T T
.00 095 090 085 0.80
f1 (ppm)

T T
3.5 3.0

2.5
f1 (ppm)

T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
f1 (ppm)

Sekil 4.3 (1) No’lu bilesigin *H-NMR spektrumu (CHCIz-d, 300 MHz)
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.1 (1) No’lu Bilesigin Farkli Coziictilerde Alinmis Deneysel UV

Spektrumlari

L 2,0
9 1.8
8 1.6
7 1.4
6 1,2

< 5] < 1,
4

0,

3]
2 0,6
1 04
3 :
8 0 250 300 350 400 o 20 300 350 400

Hekzan (1=323 nMm, 12=25 7nm, Ja=227
nm, 24=221 nm)

Dioksan (11=282 nm, 12=239 nm,
A3=220 nm, As= 212nm)

0,74
0.6
0,5
0,4
03]
0,2]
0.3
0

300 350 400

0 250

0,441

0,40,
0,384
0,36
0,34
0,32
0,30
0,26
0,24
0,22]
0,20.
0,18]
0,164
0,14
0,12

0250

;

250 300 350 400

Klorofrom (4 1=308 nm, A2=280 nm,
A3 =240 nm)

THE (1=308 nm, /2=278 nm, As= 248
nm, A4 = 224 nm, As=202 nm)

o 0 250 360 350 %0 010?8 240 260 280 300  3%0 340 360 30 401
DMF (A1=318 nm, 22=277 nm, 23=206 | DMSO (11=313 nm, 12 =282 nm,
nm) A3=248 nm, A4=232 nm)

oo 0 o 0 400 %0 250 3‘?‘3 350 200
Etil Alkol (11=313 nm, A2=276 nm, | Metanol (1= 308 nm, 2= 275 nm, 13=
73=210 nm) 218 nm)

1.2 6,
< 0:4 < 1

02)

0,0] N

02 iz

0% 250 300 350 400 200 250 300 350 400

Formik asit (Al=3nn68 nm, A= 277 nm,
23=248 nm, 4=225 nm)

Piridin (11=260 nm, 12=246 nm, 13=212

nm)
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4.1.2. 2-pentadesil-4,5-dihidro-1H-imidazol (2) Karakterizasyonu

H
N

QW\/\/\/\/\/\/\/\C%

N
Sekil 4.4 2-pentadesil-4,5-dihidro-1H-imidazol bilesigi

Kimyasal formiil: C1gH3sN2

Molekiil agirligi: 282
Erime noktasi: 111 °C
% verim: 84,5 (MW % 91.7)

IR (ATR, cm™): 1301 ( N-H gerilme titresimi), 2955-2847 (C-H gerilme titresimi),
1634 ( C=N gerilme titresimi), 1554 ( N-H egilme titresimi).

'H-NMR: (300 MHz, CHClI3-d ) 6.20 (H2, 1H), 3.42 (Hsg, 2H), 1.63 (H11, 2H), 1.30
(H14,17,20,23,26,29,32,35,38,41,44,47,50,, 2H), 0.92 (t, J=6 Hz, Hs3, 3H)

102

et
95
920
85
80
75
70
65

60
55
50
45
40
35

31
4000 3500 3000 2500 2000 1500 1000 450

cm-1

Sekil 4.5 (2) No’lu bilesigin deneysel FT-IR spektrumu

%T

20



4. BULGULAR ve TARTISMA Zehra DOGRU

e

T T T T T T
1.05 1.00 0.95 0.90 0.85 0.80
1 (ppm)

. . . . .
5.0 4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)
‘AmJL__J\_/‘LL_/\/ L
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
14.5 13.5 12.5 115 10.5 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

1 (ppm)

Sekil 4.6 (2) No’lu bilesigin *H-NMR spektrumu (CHCls-d, 300 MHz)
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Cizelge 4.2 (2) No’lu Bilesigin Farkli Coziictilerde Alinmis Deneysel UV
Spektrumlari

1 1,7

8

4
W 02

220 250 300 350 400 0,
m 0 250 300 350 400

Hekzan (A1=329 nm, 2A,=315 nm, | Dioksan (x1=309nr§;,x2=277 nm, A2=239
A3=264 nm, A4=228 nm) nm)

1,3 0,39

A
FEEN @ ©
A
© o o B B B p
P 9 ® o b » o

13|

0,361

12 0,34

11 0,32
0,3

1,0 0,284

0,9 0,261

< < 0,241

048l 0,22

0,204

0,7 0,18{

0,16

0,61 0,14

0,12

05 010
0.4 0,0

200 250 300 350 400 0 250 300 350 400

Klorofrom (A=326 nm, A2=281 nm, | THF (=306 nm, %2=287 nm, A3=256
A3=249 nm) nm, A4=231 nm)

0,8f

11
1, 0,7
0,9
0,8 0,61
0,7 0,5
0,61
! 0.4
< o4 <
0,4 03
0,3 0,2,
0,2
0,1
0,1
-0‘5) -0
0 250 300 350 400 0 250 300 350 400
nm nm

DMF (A1=323 nm, A2=278 nm) DMSO (M=324 nm, 22=278 nm, A3=243

0,1 -0,5]

-0,0]
0, -1,04

nm)
< OBL < 12
N /L
nm 0350 250 :;%) 350 400
Etil Alkol (A1==280 nm, A»=217 nm) Metanol (A1=277 nm, A,=222 nm)
0.9 2,9
o 20
0, 1,5
‘i < os

0 250 300 350 400
-1,

Formik asit (A1=324 nm, A2=276 nm, | Piridin (A1=256 nm,nsz:232 nm)
A3=232 nm)
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4.1.3. 2-tridesil-3,4,5,6-tetrahidro-1H-pirimidin (3) Karakterizasyonu

NWCH3
|

N

Sekil 4.7 2-tridesil-3,4,5,6-tetrahidro-1H-pirimidin bilesigi

Kimyasal formiil: C17H3sN>
Molekiil agirligi: 266

Erime noktasi: 109,5 °C

% verim: 74,4 (MW % 85.2)

IR (ATR, cm): 3288 ( N-H gerilme titresimi), 2960-2849 ( C-H gerilme titresimi),
1634 ( C=N gerilme titresimi), 1559 ( N-H egilme titresimi).

'H-NMR: (300 MHz, CHClIs-d ) 6.20 (H2, 1H), 3.31 (Hsg11, 2H), 2.21 (Hu4, 2H),
1.20 (H17,20,23,26,29,32,35,38,41,44,47, 2H), 0.90 (t, J= 6 Hz, Hso, 3H)

101,
95;
901
851
801
751
701
651
601
551

501
45

43
4000 3500 3000 2500 2000 1500 1000 450

cm-1

Sekil 4.8 (3) No’lu bilesigin deneysel FT-IR spektrumu

%T
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e

T T
6.4 6.3

T T
62 61 6.0
f1 (ppm)

T T T T T T
35 3.0 25 2.0 15 1.0 0.5
f1 (ppm)

T T T T T T T
15 14 13 12 11 10 9

8 7
f1 (ppm)

T T T T
3 2 1 0

Sekil 4.9 (3) No’lu bilesigin *H-NMR spektrumu (CHCIs-d, 300 MHz)
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Zehra DOGRU

Cizelge 4.3 (3) No’lu Bilesigin Farkli Coziictilerde Alinmis Deneysel UV

Spektrumlari

4,00

0,51

0400
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4.1.4. 2-pentadesil-3,4,5,6-tetrahidro-1H-pirimidin (4) Karakterizasyonu

Sekil 4.10 2-pentadesil-3,4,5,6-tetrahidro-1H-pirimidin bilesigi

Kimyasal formiil: C19HagN>
Molekiil agirligi: 294
Erime noktasi: 107 °C

% verim: 92,9 (MW % 96)

IR (ATR, cm): 3288 ( N-H gerilme titresimi), 2955-2847 ( C-H gerilme titresimi),
1634 ( C=N gerilme titresimi), 1565 (N-H egilme titresimi).

'H-NMR: (300 MHz, CHCls-d ) § 6.19 (H2,1H), 3.31 (j=6 Hz, Hsg11, 2H), 2.21
(H1s, 2H), 1.30 (H17,20,23,26,29,32,35,38.41,44,47,50,53, 2H) 0.90 (t,J= 6 Hz, Hse, 3H)

1014
951
901
85;

801

%T

75

701

651

601

3%00 3500 3000 2500 2000 1500 1000 450

cm-1

Sekil 4.11 (4) No’lu bilesigin deneysel FT-IR spektrumu
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Y

T T
6.5 6.4

T T
6.3 6.2 6.1 6.0
f1 (ppm)

T T T T T T
3.5 3.0 2.5 2.0 1.5 1.0
1 (ppm)
A

T T T T T T T
15 14 13 12 11 10 9

8 7
1 (ppm)

Sekil 4.12 (4) No’lu bilesigin *H-NMR spektrumu (CHCls-d, 300 MHz)
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Zehra DOGRU

Cizelge 4.4 (4) No’lu Bilesigin Farkli Coziictilerde Alinmis Deneysel UV

Spektrumlari
3,8 3,1
3,0 2,6
2,4
2,5 2,2
2,0

2,04 1,8
< < 16

15 1,4

1,2

1,0 1,04

0,8
0,5 0,6{
0,4{

0'800 250 300 350 40D 0"‘00 250 300 350 40|
Hekzan (11=274 nm, 12=232 nm, | Dioksan (11=278 nm, A2=252 nm,
A3=218 nm) A3=233 nm)

iy

; 3
< 2 < 0:8

1,5] o7

, 0,6

1, 0,5

gSUO 250 300 350 400 g; 0 250 300 350 400

Klorofrom (1=281 nm, 22=247 nm,
23=220 nm)

4,2
4,0/

3.5
3,0
2,5
< 2
15

1,0

.

0,5
-0,

3

250 300 350
nm

11
1
0,9
08
07
0,6
< o5
04
0,3
0.2
04

200 250 300 350 400

DMF (11=276 nm, /=236 nm)

DMSO (1=327 nm, 42=278 nm)

9 3,
8]
4 2,5
o 2,
< 5 < 15|
4
3 1,04
2 0,51
1
%o 250 300 350 400 O 250 300 350 200
Etil Alkol (11=276 nm, 12=238 nm, As= | Metanol (11=304 nm, A,=278 nm,
218 nm) J3=242 nm)
0,6% 3,5
0,651
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4.2. Teorik Calisma

Calismanin teorik kisminda GAUSSIAN 09 paket programi kullanilarak
sentezlenen maddelerin her bir tekli bagi (sigma baglar1) semi empirik yontem ile en
diisiik enerjili konformerleri belirlendi. B3LYP/6-311+G(d,p) yontemi ile optimize
edildi. Ayni program kullanilarak DFT metodu ile teorik hesaplamalar1 yapildi. Gauss
View 5.0 kullanilarak; maddelerin {i¢ boyutlu goriiniimleri, NBO analizi sonuglari,
teorik *H-NMR spektrumlari, teorik FT-IR, teorik UV, molekiil orbital gdsterimi ve
HOMO-LUMO enerji yiizeyleri ve enerji degisimleri hesapland: [46-52].
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Zehra DOGRU

4.2.1. 2-tridesil-4,5-dihidro-1H-imidazol (1) Analizi

50

100

IR activity

200

250

19

28
Sekil 4.13 (1) No’lu bilesigin Gaussian 09°da optimize edilmis hali

150+

_

| — IR spectrum scaled by 1.000000|
I I I

300 L
4000 3500

3000 2500 2000
Frequency (

1500 1000
cmt)

500 0

Sekil 4.14 (1) No’lu bilesigin teorik FT-IR spektrumu

Cizelge 4.5 (1) No’lu bilesigin teorik PED analizi

STRE | NHs £3587(100)
STRE | CsHs f3085(32) | f3075(62)

STRE | CsHy £3013(91)

STRE | CgHo £3085(58) 3075(36)

STRE | CeHuo £2990(94)

STRE | CuHi f3006(86)

STRE | CuHis £3095(86)

STRE | CuHis £3060(30) 13024(14) £3023(24)
STRE | CuHhs f3060(23) | 3023(42)

STRE | CuHus f2907(14) | £2994(18) | 12992(14)
STRE | CysHio f3024(11) | f3012(18) | f2994(12)
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Cizelge 4.5 (1) No’lu bilesigin teorik PED analizi (devami)

STRE | CyH2n £3034(10) f3008(16) f3003(17) f2994(10)
STRE | CooHz f3047(11) | f3034(11) | f3012(22) | f3008(11) | £2994(10)
STRE f3047(13) | f3008(24) | £2992(14)

STRE | CosHus f3047(12) | £3008(21) | f2992(15)

STRE | CaHor £3034(10) f3008(15) f2997(14) f2992(10)
STRE | CogHus f3034(12) | £3008(27) | f2997(11)

STRE | CaHso f3012(15) f2992(27)

STRE | CyHan f3056(11) f3008(13) f3008(12) f2992(25)
STRE | CsHss f3056(10) f3008(12) f3003(22) f2995(19) f2991(13)
STRE | CyHa f3056(26) | f3047(12) | f3017(11)

STRE | CssHss f2997(16) f2995(10) f2994(15) f2991(11)
STRE | CssHsy f3024(24)

STRE | CsgHao f3051(13) f3028(23) f3020(11) f2998(17)
STRE | CssHao f3051(10) f3028(13) f2998(17) f2994(10)
STRE | CauHs f3051(35) f3020(22) f3016(17)

STRE | CaHas f3051(14) f3007(14) f2998(21) f2992(11) f2991(17)
STRE | CaHss £3028(27) f3007(23) f2998(15)

STRE | CaHas £3028(22) f3007(45)

STRE | CaHus f3082(73) | f3017(14) | f3016(10)

STRE | CaHao f3082(13) f3078(44) f3017(18) f3016(18)
STRE | CaHso f3082(13) f3078(43) £3017(20) f3016(12)
STRE | N4Cy f1692(76)

STRE | N.Cy f1457(14) | T726(14)

STRE | Ci1Cy f650(13)

STRE | N.Cs f1049(35) | F1046(19) | f1037(11)

STRE | N4Cs f999(26) f986(23)

STRE | CiCus f1064(21) | £1049(11)

STRE | CxCyy £1064(29) £1020(10) f993(10)

STRE | CxCx f1066(23) f984(13)

STRE | Cx%Cos f1066(30)

STRE | CCgs f1066(19) f1064(16) f993(11)

STRE | C3Co f1064(10) £1049(10) f1037(11)

STRE | CsCa2 f1078(13) £1020(10) 899(14)

STRE | C4iCass f1086(22)

STRE | CuCs f1057(19) f903(19)

STRE | C47Cus f1057(29) | f1046(11) | f903(14)

STRE | CuCus £1028(12) £1020(10) f984(17)

STRE | C3sCss f1086(21) f899(11)

BEND | CsN.C; f986(16) f726(13) 540(11)

BEND | HsN.Cs f1457(25) | 1314(15) | f540(13)

BEND | HsCsNs f1247(13) | f1239(17) | f1203(21) | f1105(15)
BEND | H:CsHs £1500(84)

BEND | HoCgN> f1203(47)

BEND | HioCsHs £1526(75)

BEND | H12C11Cu4 f1309(13) f1122(13)

BEND | HisCuHio £1482(51)

BEND | HisCCi7 f1334(15) | f1326(10)

BEND | HiCuaHis f1511(13) | f1504(21) | f1495(14) | f1482(13)
BEND | HigCi7H1g f1516(13) £1489(25) f1486(13)

BEND | H1sC1:Cao £1332(10)

BEND | HxCxCos f1342(19)

BEND | HzCaoHo: f1516(17) | f1495(17) | f1489(11) | f1486(10) | f1482(14)
BEND | H24C23C2 f1343(16) f1326(14)
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4. BULGULAR ve TARTISMA Zehra DOGRU

Cizelge 4.5 (1) No’lu bilesigin teorik PED analizi (devami)

BEND | Hz5Co3H24 f1516(18) £1504(20) f1488(28) f1484(13)
BEND | H27C26Co9 f1342(14) f1326(10)

BEND | H2sCo6H27 f1516(17) f1495(18) f1486(10) f1484(24)
BEND | H31CagH30 f1516(12) f1511(12) f1489(15) f1486(16) f1485(13)
BEND | H33C32Css f1343(11) f1334(18)

BEND | H34CsoHs3 f1511(10) f1504(17) f1485(11) f1484(15)
BEND | H3sC35Css f1376(13) f1078(11)

BEND | H3z7CssHss f1504(11) f1495(17) f1488(18) f1484(24)
BEND | H39C3sCa1 f1338(11) £1320(16)

BEND | Hz0CsgHs9 f1500(20) f1486(15) f1485(20)

BEND | H42C41Ca4 f1332(17)

BEND | H43CaiHg, f1512(17) f1500(14) f1485(32)

BEND | Ha5C44Ca7 f1332(11) f1320(17)

BEND | Ha6CasHas f1512(23) f1511(14) £1490(33) f1488(11)
BEND | HagCa7Hso f1500(11) f1500(34) f1412(30)

BEND | H9Cs7Has f1500(41) f1412(30)

BEND | HsoCa7Hag f1512(11) £1500(29) f1412(26)

BEND | N4CiN2 f921(43)

BEND | CuuCiN4 f377(25) f348(18) f335(22)

BEND | CsN4Cy f921(20) f872(10)

BEND | C17C14Cu1 f348(12)

BEND | C2C17Ci4 f451(21)

BEND | C23C2C17 f480(22) f348(11)

BEND | C26C23C2 f480(11) f451(15)

BEND | CC26Cos 528(13) 84(14)

BEND | C32C29Cs6 f480(19) 348(13) f152(10)

BEND | C35C32Ca9 f528(15)

BEND | C41CssCss 528(10) f451(10) f400(12)

BEND | C44Cs1Css f400(11) f208(23)

BEND | C47C44Ca1 f400(48) f208(16)

BEND | C1C11Cy f84(18)

BEND | C3Cs5Cs2 528(17) f233(13)

TORS | H3N2C:Cys f540(58)

TORS | HsCsN4Cy f1105(14) f189(10)

TORS | H7CsN4Cy f1351(10) f1338(11)

TORS | HoCgN2Cy f1457(12) f1314(14) f1105(13) f189(10)
TORS | H1CsN2Cy f1457(13) f1314(27)

TORS | H15C14C17Cx0 f1390(10)

TORS | H16C14C17Co0 f1390(13)

TORS | H19C17C2C23 f733(11)

TORS | H21C2C23Cos f733(17)

TORS | H24C23C2Co9 f733(16)

TORS | H7C26C29C32 f1403(11)

TORS | H2C26C20C3p | f1403(14)

TORS | H33C3C35Css f729(13)

TORS | H34C32C35C3s f1405(11)

TORS | H37C35C35Ca1 f1405(10)

TORS | H39C38C41Cus f1376(10) f788(11)

TORS | H4oC33Ca1Cuas f1376(18)

TORS | H42C41C44Cs7 f729(11)

TORS H46C44C41C3s f1376(18)

TORS | H48C47C44Cas f1500(15) 788(10) f248(25) f233(12)
TORS | H49C47C44Cas f1143(10) f248(11)
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4. BULGULAR ve TARTISMA Zehra DOGRU

Cizelge 4.5 (1) No’lu bilesigin teorik PED analizi (devami)

TORS | H50C47C44Ca1 f903(11) f248(11)

TORS | CsN2CiNa f189(23) f164(15)

TORS | CsNGiN; fL105(12) | f279(13) | f189(15)

TORS | C17C14C1:Cy f110(10) 66(22) 48(10) f27(14) f18(12)
TORS | CxoCiCuCui | 1126(22) f82(12) f12(17)

TORS | C23C20C17C14q f155(20) f27(10) f18(17)

TORS | C26C23C20C17 f167(13) f155(13) 66(13) f12(18)
TORS | C29C26C23C20 f167(13) f155(13) 82(20) f18(16)
TORS | Ca2CzsCasCas | F155(12) f110(15) | f34(18) f12(13)
TORS | C35C32C29Co6 f126(20) f48(12) f18(11)

TORS | C41C3sC35Cs5 f82(14) f48(20)

TORS | C44C41C33C3s 184(19) f60(38)

TORS | CaCasCarCas | F119(35) f110(11)

TORS | C14C1iCiN2 f34(23) f12(26)

TORS | C35C35C32Co9 f208(10) 66(30) 34(16)

OUT | CuN;NiC; £769(10) f650(15) | f84(10)

SCF GIAO Magnatic shielding

20 s y s 1
Shift (ppm)

Sekil 4.15 (1) No’lu bilesigin teorik *H-NMR spektrumu (CHCl3 faz1)
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4. BULGULAR ve TARTISMA Zehra DOGRU

SCF GIAO Magnetic shielding

2
1] " " 0w e ul \ ;“ o4 "

0

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
20
Shitt (ppm)

Sekil 4.16 (1) No’lu bilesigin teorik *H-NMR spektrumu (gaz faz)

Cizelge 4.6 (1) No’lu bilesiginin *H-NMR kimyasal kayma degerleri

Atom Teorik kimyasal kayma | Deneysel
(ppm) kimyasal kayma
(ppm)
CHCl; faz1 Gaz faz1 CHCl; fazi
6 3.79 3.79 3.40
7 3.70 3.69 3.40
3 3.63 3.86 6.19
9 3.35 3.39 3.40
10 3.15 3.21 3.40
13 2.12 2.03 1.63
12 1.95 2.08 1.63
37,39,42,16,34 1.44 1.45 1.28
15,22,28,46,27,25,40,19,18,24,21,45,31,36,30 1.20 1.20 1.28
48 1.08 1.08 0.9
43,33 0.92 0.93 1.28
50,49 0.79 0.79 0.9
7
6 [ 7

55 N6 o

£ 4 y: 1511643?92;;2779 - &; > y = 1,1634x - 0,2385

E° 3 ee % ;1 R? = 0171?.59..,..;

5° ..«.--'8 T2 el -

= ; ) i .......‘ o®

0 2 4 6 0
0 2 4
deneysel CHCI; fazi deneysel CHCl, fazi

Sekil 4.17 (1) No’lu bilesigin deneysel ve teorik degerleri
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4. BULGULAR ve TARTISMA Zehra DOGRU

Cizelge 4.7 (1) No’lu bilesigin Mulliken yiik ¢izelgesi

Atom Yiik Atom | Yiik Atom | Yiik Atom Yiik
No No No No
C1 0.44801 Cus -0.37078 Haz 0.18792 Hao 0.18795
N2 -0.66544 His 0.20057 Hzsg 0.18865 Ca -0.38446
Hs 0.37671 His 0.19362 Cz -0.37581 Ha2 0.18929
Na -0.52523 Cu7 -0.37729 Hzo 0.18807 Haz 0.18703
Cs -0.21511 His 0.18677 Ha1 0.18788 Cu -0.38232
He 0.19512 Hio 0.19091 Ca -0.38150 Has 0.18791
H> 0.18733 Cao -0.37588 Has 0.18778 Hae 0.18714
Cs -0.19764 Ha1 0.18825 Has 0.18966 o) -0.57255
Hg 0.19351 Hz2 0.19034 Css -0.37579 Hag 0.19919
Hio 0.17305 Ca -0.37596 Hags 0.18766 Hag 0.19259
Cu -0.42431 Has 0.18887 Hs7 0.19258 Hso 0.19262
Hi 0.19863 Has 0.18767 Css -0.37666
His 0.22686 Cas -0.37585 Hag 0.19247

Cizelge 4.8 (1) No’lu bilesigin NBO analizi
Elektron verici | Elektron alict NBO(j) E(2) kcal/mol | Ej Ei
NBO(i)
BD (2) C1- Na BD*(1) Cs - He 3.01 0.72 0.042
BD (2) C1 - N BD*(1) Cs- H 4.29 0.71 0.049
BD (1) C1- Cut BD*(1) N - Cs 3.41 1.01 0.053
BD (1) Nz- Hs BD*(1) C; - N 252 127 0.051
BD (1) N2 - Cg BD*(1) C; - Cus 4.01 1.14 0.061
BD (1) Nz - Cs BD*(1) C; - Cuy 8.64 1.09 0.087
BD (1) Nz - Cs BD*(1) Cs - Ho 0.83 1.06 0.026
BD (1) Cs - Cs BD*(1) N; - Hs 291 1.01 0.048
BD (1) Cy1 - H BD*(1) C: - N4 250 113 0.047
BD (1) Cu1 - Hiz BD*(2) C1 - Nq 430 0.55 0.045
BD (1) Cu1 - H BD*(1) Cus- His 2.64 0.90 0.044
BD (1) C11- Hiz BD*(1) C1- N 5.94 0.92 0.067
BD (1) Cu: - His BD*(1) Cu- His 2.75 0.89 0.044
BD (1) Ci1 - Cus BD*(2) C1 - Ns 2.61 0.65 0.038
BD (1) Cus - His BD*(1) Cui- Hz 282 0.86 0.044
BD (1) Cis- His BD*(1) Ci7- Hig 2.88 0.88 0.045
BD (1) Cus - Hus BD*(1) Cui- His 263 0.89 0.043
BD (1) Cis- His BD*(1) Ci7- Hig 2.83 0.88 0.045
BD (1) C17- His BD*(1) C14- His 2.83 0.89 0.045
BD (1) C17 - His BD*(1) Czo- Hz 2.86 0.88 0.045
BD (1) Cu7 - Hio BD*(1) Ce- Hio 287 0.88 0.045
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.8 (1) No’lu bilesigin NBO analizi (devami)

BD (1) C7 - Hio BD*(1) Cao- Hat 2.88 0.88 0.045
BD (1) Cz0 - Hat BD*(1) C1- Hio 2.89 0.88 0.045
BD (1) Cao - Ha BD*(1) Cos- Has 2.88 0.88 0.045
BD (1) Cz0 - Haz BD*(1) C1- His 2.92 0.88 0.045
BD (1) Cao - Hzz BD*(1) Czs- Has 2.89 0.88 0.045
BD (1) Czs - Has BD*(1) Cz0- Hat 2.91 0.88 0.045
BD (1) Czs - Has BD*(1) Cas- Har 2.90 0.88 0.045
BD (1) Czs - Has BD*(1) Co- Hzz 2.89 0.88 0.045
BD (1) Czs - Hes BD*(1) Cas- Has 2.89 0.88 0.045
BD (1) Czs - Hzr BD*(1) Cas- Has 2.89 0.88 0.045
BD (1) Czs - Hor BD*(1) Czo- Haz 2.89 0.88 0.045
BD (1) Czs - Has BD*(1) Cs- Has 2.01 0.88 0.045
BD (1) Czs - Has BD*(1) Czo- Hao 2.89 0.88 0.045
BD (1) Czo - Hao BD*(1) Czo- Has 2.90 0.88 0.045
BD (1) Czo - Hso BD*(1) Ca- Has 2.90 0.88 0.045
BD (1) Cz0 - Har BD*(1) Cas- Har 2.90 0.88 0.045
BD (1) Czo - Haz BD*(1) Ca- Has 2.86 0.88 0.045
BD (1) Csz - Hss BD*(1) Czo- Hso 2.91 0.88 0.045
BD (1) Cs2 - Hss BD*(1) Cas- Has 2.92 0.88 0.045
BD (1) Csz - Has BD*(1) Czo- Har 2.90 0.88 0.045
BD (1) Csz - Has BD*(1) Cas- Har 2.72 0.88 0.044
BD (1) Css - Hso BD*(1) Caz- Has 2.90 0.88 0.045
BD (1) Css - Hso BD*(1) Cas- Hao 2.88 0.88 0.045
BD (1) Css - Ha7 BD*(1) Ca- Has 3.03 0.88 0.046
BD (1) Css - Har BD*(1) Cas- Caz 3.28 0.88 0.048
BD (1) Css - Hso BD*(1) Ca- Cas 3.28 0.88 0.048
BD (1) Css - Hao BD*(1) Ca1- Haz 3.04 0.88 0.046
BD (1) Css - Hao BD*(1) Cas- Hao 2.88 0.88 0.045
BD (1) Css- Hao BD*(1) Cas- Haz 2.90 0.88 0.045
BD (1) Cur - Haz BD*(1) Cas- Hao 2.71 0.88 0.044
BD (1) Cu1 - Haz BD*(1) Cas- Has 2.81 0.88 0.044
BD (1) Car - Haz BD*(1) Css- Hao 2.91 0.88 0.045
BD (1) Cur - Haz BD*(1) Cas- Has 2.81 0.88 0.044
BD (1) Cas - Has BD*(1) Car- Haz 2.94 0.88 0.045
BD (1) Cas - Has BD*(1) Car- Ha 2.86 0.88 0.045
BD (1) Cas - Hao BD*(1) Car- Haz 2.90 0.88 0.045
BD (1) Cas - Ha BD*(1) Ca7- Hso 2.86 0.88 0.045
BD (1) Ca7 - Has BD*(1) Car- Cas 2.84 0.90 0.045
BD (1) Ca7 - Hao BD*(1) Cas- Has 2.68 0.89 0.044
BD (1) Ca7 - Hso BD*(1) Cas- Hao 2.68 0.89 0.044
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4. BULGULAR ve TARTISMA Zehra DOGRU

Cizelge 4.8 (1) No’lu bilesigin NBO analizi (devami)

CR (1) Ns RY*(1) C; 3.99 15.01 0.219
LP (1) N2 BD*(2) Cy - Na 30.87 0.34 0.092
LP (1) N2 BD*(1) Cs- Ho 4.01 0.69 0.049
LP (1) N2 BD*(1) Cs - Hio 4.93 0.67 0.054
LP (1) N4 RY*(1) C; 7.56 1.28 0.089
LP (1) N4 BD*(1) C; - N2 11.37 0.79 0.085
LP (1) N4 BD*(1) Cs- Cs 4.06 0.71 0.04

ELumo=-0,11211 eV ELumo+1=0,17088 eV

AE= EHomo)-ELumo)= 5.99984 eV AE=EnHomo-1)-E(Lumo+1)= 7.30570 eV

Enomo= -6.11195 eV EHomo-1) =-7.13482 eV

9 45
oo 2 o
R* I e 2
9 J J f f 9

Sekil 4.18 (1) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR ve TARTISMA

Zehra DOGRU

I
— DOS spectrum
—— Occupied orbitals
— Virtual orbitals

41 i

UL TR

=20 -15 -10 -5 0

Energy (eV)

Sekil 4.19 (1) No’lu bilesigin teorik DOS spektrumu

Sekil 4.20 (1) No’lu bilesigin MEP haritasi
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Cizelge 4.9 (1) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO | LUMO | HOMO! | LUMO* | HOMO- | HOMO™- | elektron | Sertlik Kimyasa | Elektrofi | Yumusaklik | Elektronik
LUMO | LUMO™ | eqatiflik | liklik (S) yiik (ANmax)
) potansiy | endeksi
el (Pi) (®)

Toluen -0,22683 | -0,00033 | -0,2677 0,00797 | -0,2265 -0,27567 | 0,11358 | 0,11325 | -0,11358 | 0,113911 | 8,830022075 | 1,002913907
Karbontetr | -0,22667 | -0,00054 | -0,26733 | 0,00789 -0,22613 | -0,27522 | 0,113605 | 0,113065 | -0,11361 | 0,114148 | 8,844469995 | 1,004776014
akloriir
Asetonitril -0,23024 | 0,00253 -0,27528 | 0,00901 -0,23277 | -0,28429 | 0,113855 | 0,116385 | -0,11386 | 0,11138 8,592172531 | 0,982619223
diklormeta | -0,22928 | 0,00201 -0,2732 0,0088 -0,23129 | -0,282 0,113635 | 0,115645 | -0,11364 | 0,11166 8,647152925 | 0,983975747
n
Kloroform | -0,22833 | 0,00127 -0,2711 0,00854 | -0,2296 -0,27964 | 0,11353 0,1148 -0,11353 | 0,112274 | 8,710801394 | 0,988937282
THF -0,22905 | 0,00185 -0,27269 | 0,00875 | -0,2309 -0,28144 | 0,1136 0,11545 | -0,1136 0,11178 8,661758337 | 0,978261803
DMSO -0,23032 | 0,00256 | -0,27546 | 0,00902 | -0,23288 | -0,28448 | 0,11388 | 0,11644 | -0,11388 | 0,111376 | 8,58811405 | 0,978014428
Metanol -0,2302 0,00251 | -0,2752 0,009 -0,23271 | -0,2842 0,113845 | 0,116355 | -0,11385 | 0,111389 | 8,594387865 | 0,978428086
Etanol -0,23009 | 0,00246 -0,27495 | 0,00898 | -0,23255 | -0,28393 | 0,113815 | 0,116275 | -0,11382 | 0,111407 | 8,600301011 | 0,97884326
Gaz fazi -0,22461 | -0,00412 | -0,2622 0,00628 | -0,22049 | -0,26848 | 0,114365 | 0,110245 | -0,11437 | 0,118639 | 9,070706154 | 1,037371309

VINSLLIVL2AAVINDING v

NY90A elysz



4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.10 (1) No’lu bilesik igin hesaplanmis termodinamik parametreler

Sicakhik H (KCal/Mol) | CV(Cal/Mol- S (Cal/Mol-
(Kelvin) Kelvin) Kelvin)
100 292,383 38,784 105,796
200 297,182 57,119 139,717
298,15 303,843 79,621 167,313
400 313,307 106,252 195,011
500 325,176 130,584 221,837
600 339,306 151,442 247,905
700 355,355 169,028 272,915
800 373,023 183,925 296,75
900 392,067 196,636 319,401
1000 412,29 207,54 340,907
450
400 < ® *
350 ® & =
L S .
300 o ® =
250 m =
]
200 = —
||
150 =
100
50
0 T T 1
0 500 1000 1500

Sekil 4.21 (1) No’lu bilesik i¢in hesaplanmis termodinamik parametreler

H°m = 288,3876 + 0,024496 T +1,0x 10™* T2,
S = 76,35876 + 0,321244T -5,7 x 10° T?,

CV=5.599709+ 0,292915 T — 8,9 x 10° T?,

(R?=0,9997)
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4. BULGULAR ve TARTISMA Zehra DOGRU
4500 -
4000 -
Toluen
3500 -
Karbontetraklorir
3000 - .
Asetonitril
2500 - Diklorometan
2000 Kloroform
1500 - — THF
DMSO
1000 -
Metanol
500 - \\
Etanol
0 +— T —
100 150 250 350
-500 -
Sekil 4.22 (1) No’lu.Bilesige ait teorik UV spektrumlari
Cizelge 4.11 (1) No’lu Bilesige ait maksimum absorbans degerleri
A (nm) E (eV) MOs Katkisi Coziicii
Teorik
235 42406 H->L (%94)
H->L+2 (%3)
46864 H->L+2(%60)
H->L +3(%11)
H->L+4 (%12)
213 H>L (%3)
H->L +1(%2)
H->L +6(%2) Toluen
H->L +7(%5)
48161 H->L+3(%14)
H->L +5(%29)
H->L+6 (%21)
207 H>L+7 (%11)
H->L +1(%4)
H->L +8(%7)
H->L +11(%4)
236 42326 H->L (%94)
H->L+2 (%3)
46830 H->L+2(%60)
H->L +3(%10)
H->L+4 (%13)
213 H>L (%2) Karbontetrakloriir
H->L +1(%2)
H->L +6(%2)
H->L +7(%5)
48123 H->L+3(%14)

H->L +5(%28)
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.11 (1) No’lu Bilesige ait maksimum absorbans degerleri (devami)

207

H->L+6 (%22)
H>L+7 (%10)
H->L +1(%4)
H->L +4(%6)
H->L +8(%7)
H->L +11(%8)

227

43885

H->L (%89)
H->L+2 (%7)

210

47581

H->L+2(%77)
H>L (%6)

H->L +3(%5)
H->L +7(%4)

204

48924

H->L+4(%17)
H->L +5(%29)
H>L+7 (%33)
H->L +1(%3)
H->L +3(%8)
H->L +11(%4)

Asetonitril

229

43527

H->L (%90)
H->L+2 (%6)

210

47410

H->L+2(%73)
H>L (%5)

H->L +3(%9)
H->L +7(%5)

205

48726

H->L+4(%14)
H->L +5(%31)
H>L+7 (%32)
H->L +1(%3)
H->L +3(%9)
H->L +8(%4)
H->L +11(%4)

Diklormetan

231

43129

H->L (%92)
H->L+2 (%4)

211

47235

H->L+2(%68)
H>L (%12)

H->L +3(%4)
H->L +4(%3)
H->L +7(%6)

203

48523

H->L+3(%11)
H->L+4(%10)
H->L +5(%31)
H>L+7 (%25)
H->L +1(%3)
H->L +6(%6)
H->L +8(%6)
H->L +11(%4)

Kloroform

230

43438

H->L (%91)
H->L+2 (%5)

211

47382

H->L+2(%72)
H->L +3(%10)
H->L (%5)
H->L +7(%5)

205

48682

H->L+4(%13)
H->L +5(%31)
H>L+7 (%31)

THF
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.11 (1) No’lu Bilesige ait maksimum absorbans degerleri (devami)

H->L +1(%3)
H->L +6(%9)
H->L +8(%4)
H->L +11(%4)

227

43901

H->L (%88)
H->L+2 (%7)

210

47550

H->L+2(%78)
H>L (%6)

H->L +3(%5)
H->L +7(%4)

204

48930

H->L+4(%17)
H->L +5(%29)
H>L+7 (%34)
H->L +1(%2)
H->L +3(%7)
H->L +11(%4)

DMSO

227

43877

H->L (%89)
H->L+2 (%7)

210

47585

H->L+2(%77)
H>L (%6)

H->L +3(%5)
H->L +7(%4)

204

48920

H->L+4(%17)
H->L +5(%29)
H>L+7 (%33)
H->L +1(%3)
H->L +8(%8)
H->L +11(%4)

Metanol

228

43832

H->L (%89)
H->L+2 (%7)

210

47553

H->L+2(%77)
H>L (%6)

H->L +3(%5)
H->L +7(%4)

204

48893

H->L+4(%16)
H->L +5(%29)
H>L+7 (%34)
H->L +1(%3)
H->L +3(%8)
H->L +8(%2)
H->L +11(%4)

Etanol
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4. BULGULAR ve TARTISMA Zehra DOGRU

4.2.2. 2-pentadesil-4,5-dihidro-1H-imidazol (2) Analizi

9 @ 2 @ 9 9 9

Sekil 4.23 (2) No’lu bilesigin Gaussian 09’da optimize edilmis hali

0

L T T I V I
50+ T 1
100+ 1
150

200+ 1

IR activity

250} 1

300+ 1

350} 1

| — IR spectrum scaled by 1.000000|
T T T

400 | I | |
4000 3500 3000 2500 2000 1500 1000 500 0
Frequency (cm™")

Sekil 4.24 (2) No’lu bilesigin teorik FT-IR spektrum

Cizelge 4.12 (2) No’lu bilesigin teorik PED analizi

STRE | N2Hs £3598(100) |

STRE | CsHs f3085(32) | f3075(62)

STRE | CsHr f3013(92)

STRE | CsHg f3085(58) | f3075(37)

STRE | CsHuo f2989(94)

STRE | CuHi2 f3097(86)

STRE | CuHs £3007(10) | f3026(11) | £3021(43) | £3018(25)
STRE | Cu4His f3002(16) | f2999(27) | f2997(18)

STRE | CiaHis f3049(11) | f3043(12) | f3037(12) | f3031(10) | f3018(12)
STRE | Ci7His f3026(13) | f3014(12) | f2997(20)

STRE | Ci7Hie f3005(17) | f3002(10) | f2997(21)

STRE | CaoHa1 f3014(16) | f3011(16) | f2993(10)

STRE | CaoH2 f3005(11) | f2995(13) | f2993(14)

STRE | Ca3Ha4 f3008(12)

STRE | CasH2s f3011(20)

STRE | CasHar f3009(12) | f2992(15)

STRE | CasHas f3006(11) | f2992(16

STRE | CaoHso f3010(12) | f2995(13) | f2991(11)

STRE | CaoHa: f3006(14) | f2995(14) | f2991(12)
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.12 (2) No’lu bilesigin teorik PED analizi (devami)

STRE | CszHss f3006(12) | f2994(10)

STRE | CasHss 2994(10) | £2990(16)

STRE | CassHsr f2004(10) | £2990(17)

STRE | CasHao £3010(12) | f2995(11) | £2990(15)

STRE | CssHao f3006(11) | f2995(11) | f2990(15)

STRE | CaHas f3006(12) | f2992(11)

STRE | CaiHass f3006(12) | f2992(12)

STRE | CasHass f3006(11)

STRE | CarHas f3009(11) | f2991(11) | f2990(11)

STRE | CarHao f3008(11) | f2991(10) | f2990(11)

STRE | CsoHs1 f3009(15) | f3005(10)

STRE | CsoHs2 £3010(10) | f3008(12) | £3005(10)

STRE | Cs3Hs4 f3082(73) | f3018(26)

STRE | CssHss £3082(11) | f3078(46) | £3018(36)

STRE | Cs3Hss f3082(15) | f3078(42) | f3018(35)

STRE | NiC1 f1691(76)

STRE | N2C1 f1459(15)

STRE | CuC: 724(10) | 646(11)

STRE | N2Cs f1047(38) | f1042(20)

STRE | N4Cs f995(17) f985(19)

STRE | CiCu f1066(13) | f1056(20) | f1017(15)

STRE | C20Car f1061(17)

STRE | C2Cao f1067(12) | f1064(12)

STRE | C2C2 f1067(17) | f1064(10)

STRE | C29C26 f1067(10) | f1066(14) | f978(10)

STRE | C32C2 f1066(16) | f983(12)

STRE | Css5Ca2 f1066(16) | f1061(10) | f978(13)

STRE | CCss f1069(11) | f1067(12) | f1064(10) | f978(11)
STRE | CuCas f1067(16) | f1064(12) | f1017(19

STRE | CsCa f1064(10) | f978(11)

STRE | C47Cus f1069(21)

STRE | CsoCar f1069(20) | f896(28)

STRE | CssCso f1056(15) | f1024(11) | f896(17)

STRE | C1Cn f1061(11) | f1047(10) | f1024(16) | f971(13)
BEND | CsNaCs f085(18) | f871(14) | 1541(13)

BEND | HaN:C1 f1459(29) | f1315(12) | 1541(12)

BEND | HeCsNa f1245(15) | f1235(16) | f1202(18) | f1105(14)
BEND | H7CsHs £1500(82)

BEND | HsCsHio t1527(79)

BEND | HioCsN2 f1202(53) | f1105(10)

BEND | Hi3CuiH12 f1477(68)

BEND | Hi5C14Ci17 f1332(12)

BEND | HisCuaHis f1503(11) | f1498(11) | f1494(10) | f1477(15)
BEND | HisC17Cz0 t1336(12)

BEND | HisCiHis f1512(11) | f1490(10) | f1488(19) | f1486(20)
BEND | H21C20C23 f1336(15)

BEND | HzCaoHa f1515(11) | f1494(10) | f1490(18) | f1486(13)
BEND | H24C23C26 f1342(15)

BEND | HsCoaHaa f1515(11) | f1503(10) | f1490(15) | f1486(17)
BEND | H27C26C2 f1341(13)

BEND | H2sC26H27 f1518(10) | f1490(17) | f1486(13) | f1484(20)
BEND | Hz0C29C32 f1341(10)

BEND | H31Cz9Ha0 f1518(12) | f1490(10) | f1486(12) | f1484(18)
BEND | Ha3C3:Css f1342(12) | f1332(13)

BEND | HaCasHas f1518(12) | f1512(10) | f1490(24) | f1484(18)
BEND | HasCasCas f1341(16) | f1324(10)

BEND | H37CssHas f1518(12) | f1512(10) | f1488(10) | f1484(25)
BEND | HaoCasHao f1518(10) | f1498(10) | f1490(19) | f1484(20)
BEND | Ha2Ca1Cas t1338(13)
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.12 (2) No’lu bilesigin teorik PED analizi (devami)

BEND | HasCa 1Ha f1508(10) | f1494(12) | f1486(16) | f1484(17)
BEND | HasCaaCar f1336(12) | f1329(12)

BEND | HasCaaHas f1515(11) | f1503(11) | f1488(11) | f1486(22) | f1484(12)
BEND | H4sC47Cs0 f1332(10)

BEND | HasCarHas f1515(11) | f1488(18) | 1486(13)

BEND | Hs1Cs0Cs3 f1323(13)

BEND | Hs2CsoHs1 f1515(10) | f1512(14) | f1508(10) | f1494(12) | f1490(12) £1486(14)
BEND | Hs4CssHse f1501(39) | f1415(30)

BEND | HssCsaHsa f1501(37) | f1415(31)

BEND | HssCsaHss f1508(10) | f1503(12) | f1498(12) | f1415(25)
BEND | N4CiNz 1923(39) f724(16)

BEND | CuCiNs f398(10) | 1361(17) | f344(28) | 1313(11)
BEND | CsNaCi 1923(19) | f871(15) | f724(18)

BEND | C20Ci17C14 f461(13) f43(10)

BEND | C23C20Ci1z f511(11) f447(16) f114(11)

BEND | C26C2sCa0 f515(10) | f461(15) | f139(12) | f15(11)
BEND | C29C26Cs f511(12) | f79(11) | f15(12)

BEND | Ca2C2eCas f511(16) | f114(10) | f15(13)

BEND | C35C32Ca9 515(19) 398(10) f139(12) f15(11)
BEND | Cs3sCs5Ca2 f511(15)

BEND | Cs1C3sCss f43(11)

BEND | CaCuCas f515(16) | f461(11) | f79(10)

BEND | C47CasCa f447(11) | f114(10)

BEND | Cs3Cs0Caz f461(14) f398(15) f256(11)

BEND | C14CuCs f79(14) f43(10)

TORS | HN2C:Cii | 1459(10) | f541(57)

TORS | HeCsN4Ca f1105(10) | f871(10)

TORS | H7CsN4Cy1 f1347(14) | f1333(10)

TORS | HoCsN2C1 f1459(10) | f1315(14) | f1245(11) | 1871(10)
TORS | H10CsN2C1 f1315(17)

TORS | H12C11CiN2 f646(11)

TORS | H27C26C20C32 | 732(13)

TORS | H2sC26C20Cs2 | 1404(11)

TORS | H30C29C32Cs5 | f732(15)

TORS | H33C32C35Css | 732(11)

TORS | H34C32C35Css | f1404(10)

TORS | H4oC3sCa1Cas | £1399(10)

TORS | H43Cs1CasCs7 | f1399(11)

TORS | Hs4Cs3Cs0Csa7 | f1501(15) | f248(35)

TORS | Hs5Cs3Cs0Ca7 | 896(11) f248(19)

TORS | HsCs3Cs0Ca7 | 896(14) f248(15)

TORS | CsN2CiNa f108(13) | f179(23)

TORS | CsN4CiN> f1105(12) | f313(11) | f198(12)

TORS | C17C14C11Ca 88(17) 57(17) f25(31)

TORS | CxoC17C1aC11 | f132(13) | f101(18) | 31(19)

TORS | C2sC20Ci:Cua | F157(13) | f147(10) | f25(24)

TORS | CasC2:Ca0Ci7 | f168(11) | f147(13) | f70(15) | £31(17) | f12(10)
TORS | C2oC26CasCa0 | fL71(14) | f157(11) | 188(19) | f25(10) | f12(10)
TORS | C32C29C26C23 | 1168(19) f101(10) f12(17)

TORS | C35C32C20C26 | f171(18) f132(16) 57(19) f12(11)
TORS | C38C35C32C20 | f168(20) 88(10) f25(10) f12(16)
TORS | Cs1C3sCs5Ca2 | f171(15) f101(17) f57(11)

TORS | C44C41C38C35 | 168(11) f147(20) f57(17) f25(12)
TORS | CarCasCaiCas | f157(19) | 70(20) | 46(15)

TORS | Cs0C47C44aCa1 | f120(17) 88(22) f57(16)

TORS | Cs3Cs0C47Caq | f157(10) f132(17) f101(20) f70(15)
TORS | C14C11CiN2 f1129(10) | f46(25) f31(19)

OUT | CuiN2N4Cy 646(26)
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4. BULGULAR ve TARTISMA Zehra DOGRU

SCF GILAOCO Magneitic shielding
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Sekil 4.25 (2) No’lu bilesigin teorik *H-NMR spektrumu (CHCl; faz1)

SCF GIAO Magnetic shielding

T e e e e || S——

Sekil 4.26 (2) No’lu bilesigin teorik *H-NMR spektrumu (gaz faz1)

Cizelge 4.13 (2) No’lu bilesigin *H-NMR kimyasal kayma hesaplamalar1

Atom Teorik kimyasal kayma | Deneysel

(ppm) kimyasal kayma
(ppm)

CHCls faz1 Gaz fazi CHCl; faza

3 3.90 3.50 6.20

6 3.82 3.83 3.42

7 3.69 3.69 3.42

9 3.41 3.33 3.42

10 3.12 3.00 3.42

12 2.21 2.33 1.63

13 2.04 1.94 1.63

15 1.33 1.18 1.30

51,52,18,19,16,21,25,40,39,46,43,42,45,27,36,3 | 1.18 1.18 1.30

4,24,37,30,22,33,28,31,48,49

54 1.07 1.08 0.92

55,56 0.76 0.76 0.92
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4. BULGULAR ve TARTISMA Zehra DOGRU
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deneysel CHCI3 fazi
Sekil 4.27 (2) No’lu bilesigin deneysel ve teorik *H-NMR degerleri

0

2 4
deneysel CHCI, fazi

Cizelge 4.14 (2) No’lu bilesigin Mulliken yiik ¢izelgesi

Atom Yiik Atom Yiik Atom Yiik Atom Yiik

No No No No

Ci 0.44802 His 0.18029 Cag -0.28933 Has 0.18797

N, -0.66559 His 0.19892 Hao 0.18412 Cu -0.37700

Hs 0.37815 Cur -0.37764 Haz 0.18359 Has 0.18808

N4 -0.52512 Hig 0.19279 Ca2 -0.40108 Hae 0.18799

Cs -0.21542 Hio 0.18916 Has 0.18727 Ca -0.37897

Hs 0.19525 Cao -0.37674 Has 0.18768 Has 0.18765

H; 0.18764 Ha 0.18997 Css -0.38155 Hag 0.18770

Cs -0.19736 H2. 0.18715 Hzs 0.18789 Cso -0.38245

Ho 0.19364 Cx -0.38174 Ha7 0.18762 Hs1 0.18750

Hio 0.17262 Haa 0.18792 Cass -0.37658 Hs; 0.18757

Cu -0.42804 Has 0.18912 Hag 0.18780 Cs3 -0.57251

Hi 0.22715 Cas -0.40113 Hao 0.18800 Hs4 0.19909

His 0.21053 Ha7 0.18807 Cau -0.37642 Hss 0.19270

Cu -0.37065 Has 0.18717 Ha2 0.18810 Hse 0.19276
Cizelge 4.15 (2) No’lu bilesigin NBO analizi

Elektron verici | Elektron aha | E(2) Ej Ei

NBO(i) NBO(j) kcal/mol

BD (2) C1 - Nq BD*(1) Cs - Ho 2.94 0.71 0.041

BD (2) C1- Ns BD*(1) Cs - H; 4.38 0.70 0.050

BD (1) C;-Cyy BD*(1) Na- Cs 3.39 1.01 0.052

BD (1) Nz - Hs BD*(1) C1 - N4 2.59 1.28 0.051

BD (1) N; - Csg BD*(1) C1 - Ci1 4.05 1.14 0.061

BD (1) N4 - Cs BD*(1) C1- Ci1 8.55 1.10 0.087

BD (1) Cs - Ce BD*(1) Nz - Hs 2.92 1.02 0.049

BD (1) C11 - Hyp BD*(1) C1- N, 5.98 0.93 0.067

BD (1) Cu1 - Hu BD*(1) Cis- His 291 0.88 0.045

BD (1) Cy: - His BD*(1) C1 - N 2.82 1.13 0.051

BD (1) Cu1 - His BD*(2) C1 - N4 3.66 0.55 0.042

48




4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.15 (2) No’lu bilesigin NBO analizi (devami)

BD (1) Cy1 - Hiz BD*(1) C14- His 2.75 0.89 0.044
BD (1) C11 - Cu4 BD*(2) C1 - Ny 2.97 0.65 0.041
BD (1) Cis - His BD*(1) C11- Hio 2.58 0.90 0.043
BD (1) C14 - His BD*(1) C17- His 2.79 0.89 0.045
BD (1) Cis - His BD*(1) C11- His 2.71 0.88 0.044
BD (1) C14- His BD*(1) C17- Hig 2.82 0.88 0.045
BD (1) Ci7-Hig BD*(1) C14- His 2.93 0.87 0.045
BD (1) Cy7- Hig BD*(1) Cyo- Hao 2.89 0.88 0.045
BD (1) Ca7 - Hig BD*(1) C14- His 2.87 0.88 0.045
BD (1) Cy7 - Hig BD*(1) Cz- Ha1 2.86 0.88 0.045
BD (1) C - Hx1 BD*(1) Ci7- Hig 2.90 0.88 0.045
BD (1) Cx - Ha1 BD*(1) Cp3- Has 2.87 0.88 0.045
BD (1) C- Ha BD*(1) Ci7- Hig 2.88 0.88 0.045
BD (1) Cx - Ha BD*(1) Ca3- Has 2.85 0.89 0.045
BD (1) Cos- Has BD*(1) Ca- Ha1 2.91 0.88 0.045
BD (1) C2s - Has BD*(1) Cz6- Hor 2.87 0.89 0.045
BD (1) C23 - Has BD*(1) Cy- Ha 2.92 0.88 0.045
BD (1) C2s - Has BD*(1) C6- Has 2.89 0.88 0.045
BD (1) Cy - Hor BD*(1) Ca3- Has 2.91 0.88 0.045
BD (1) Cg - Har BD*(1) Ca9- Ha1 2.67 0.90 0.044
BD (1) Cg - Hag BD*(1) Ca3- Has 2.89 0.89 0.045
BD (1) C2 - Hag BD*(1) Ca9- Hso 2.69 0.90 0.044
BD (1) C2 - Hao RY*(1) Cy 3.67 1.24 0.061
BD (1) Cg - H3o RY*(2) Cy 3.21 1.49 0.062
BD (1) Cz9- Hso RY*(1) Cs, 3.77 1.24 0.062
BD (1) Cg - H3o RY*(2) Ca» 3.14 1.48 0.061
BD (1) Cz9- Hso BD*(1) Cg6- Has 3.26 0.86 0.048
BD (1) Cg - H3o BD*(1) Csz- Has 2.89 0.97 0.048
BD (1) Cy - Ha1 RY*(1) Cy 3.62 1.24 0.060
BD (1) Cg - Ha1 RY*(2) Cy 3.28 1.49 0.063
BD (1) Cy - Ha1 RY*(1) Cs, 3.54 1.24 0.060
BD (1) Cg - Ha1 RY*(2) Cs, 3.30 1.48 0.063
BD (1) Cg9- Ha1 BD*(1) C6- Hor 3.25 0.87 0.048
BD (1) Cg - Ha1 BD*(1) Csp- Has 3.16 0.89 0.048
BD (1) Cs; - Has BD*(1) Ca9- Hso 2.70 0.90 0.044
BD (1) Cs; - Has BD*(1) Cy9- Ha1 2.69 0.90 0.044
BD (1) Css - Hss BD*(1) Ca2- Has 2.58 0.99 0.045
BD (1) Css - Hss BD*(1) Cag- Hag 2.91 0.88 0.045
BD (1) Css - Har BD*(1) Csz- Has 2.82 0.90 0.045
BD (1) Css5- Har BD*(1) Cag- Hao 2.90 0.88 0.045
BD (1) Css - Hag BD*(1) C41- Hap 2.84 0.89 0.045
BD (1) Css - Hao BD*(1) C41- Has 2.83 0.90 0.045
BD (1) Cu1 - Hap BD*(1) Cag- Hag 2.90 0.88 0.045
BD (1) Cs1 - Hap BD*(1) Ca4- Hag 2.89 0.88 0.045
BD (1) Ca1 - Haz BD*(1) Cag- Hao 2.90 0.88 0.045
BD (1) Cu1 - Has BD*(1) Ca4- Hus 2.90 0.88 0.045
BD (1) Cas - Hus BD*(1) Ca41- Hag 2.81 0.90 0.045
BD (1) Cus - Hss BD*(1) C47- Has 2.87 0.89 0.045
BD (1) Cas - Hag BD*(1) C41- Haz 2.87 0.89 0.045
BD (1) Cus- Has BD*(1) C47- Hag 2.86 0.90 0.045
BD (1) C47 - Hag BD*(1) Cas- Has 2.90 0.88 0.045
BD (1) Cu7 - Has BD*(1) Cso- Hs, 2.74 0.89 0.044
BD (1) Cu7 - Hag BD*(1) Ca4- Hag 2.92 0.88 0.045
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.15 (2) No’lu bilesigin NBO analizi (devami)

BD (1) Cu7 - Hao BD*(1) Cso- Hs1 2.82 0.88 0.044
BD (1) Cso - Hs: BD*(1) Car- Hao 2.60 0.90 0.043
BD (1) Cso - Hsz BD*(1) Car- Has 2.87 0.89 0.045
BD (1) Cso - Css RY*(15) Css 5.01 3.05 0.111
BD (1) Cso - Cos RY*(3) Hss 2.85 0.94 0.046
BD (1) Cso- Css RY*(5) Hss 67.34 197 0.326
BD (1) Ceo- Cs3 BD*(1) Cas- Coo 4.82 1.20 0.068
BD (1) Cso - Ces BD*(1) Cap- Has 3.33 111 0.054
BD (1) Cso - Ces BD*(1) Cas- Has 11.66 152 0.119
BD (1) Cso - Ces BD*(1) Cas- Har 4.90 1.24 0.070
BD (1) Cso - Css BD*(1) Css- Hss 3.41 2.84 0.088
BD (1) Cso - Ces BD*(1) Css- Hss 20.23 4.59 0.272
BD (1) Cso- Css BD*(1) Css- Hss 12.98 3.42 0.188
BD (1) Css - Hsq RY*(15) Css 3.66 2.94 0.093
BD (1) Cs3 - Hss RY*(3) Hss 5.36 0.83 0.060
BD (1) Css- Hsq RY*(5) Hss 57.07 1.86 0.292
BD (1) Css - Hss BD*(1) Cze- Cao 373 1.09 0.057
BD (1) Cs - Hss BD*(1) Cap- Has 2.65 1.00 0.046
BD (1) Css - Hss BD*(1) Cas- Hao 8.01 1.41 0.100
BD (1) Css - Hss BD*(1) Cas- Hay 3.25 114 0.054
BD (1) Css - Hss BD*(1) Cs7- Cso 4.10 0.92 0.055
BD (1) Css - Hss BD*(1) Css- Hss 18.89 4.48 0.260
BD (1) Css - Hss BD*(1) Css- Hso 8.11 3.31 0.146
BD (1) Css - Hss RY*(15) Cs3 2.94 2.94 0.083
BD (1) Css - Hss RY*(3) Hss 7.28 0.83 0.069
BD (1) Cs3- Hss RY*(5) Hss 54.47 1.86 0.285
BD (1) Css - Hss BD*(1) Cze- Cao 4.23 1.09 0.061
BD (1) Css - Hss BD*(1) Cas- Hao 7.01 1.41 0.089
BD (1) Css - Hss BD*(1) Cas- Har 6.35 113 0.076
BD (1) Css - Hss BD*(1) Cso- Hsz 451 0.90 0.057
BD (1) Css - Hss BD*(1) Css- Hes 8.06 4.48 0.170
BD (1) Css - Hss BD*(1) Css- Hso 25.88 3.31 0.261
BD (1) Css - Hss RY*(6) Css 2.92 1.39 0.057
BD (1) Css - Hss RY*(9) Css 2.90 3.45 0.090
BD (1) Css - Hss RY*(12) Cs 2.59 3.90 0.090
BD (1) Cs - Hss RY*(15) Cs3 10.65 2.93 0.158
BD (1) Css - Hss RY*(16) Css 454 2.71 0.099
BD (1) Cs3- Hss RY*(5) Hss 14255 1.85 0.460
BD (1) Css - Hss BD*(1) Czo- Cao 11.15 1.08 0.098
BD (1) Css - Hss BD*(1) Cap- Has 7.04 0.99 0.075
BD (1) Css - Hss BD*(1) Cas -Hao 23.86 1.41 0.164
BD (1) Csa- Hss BD*(1) Cas- Har 12.32 113 0.105
BD (1) Css - Hss BD*(1) Cso- Css 257 0.90 0.043
BD (1) Css - Hss BD*(1) Css- Hss 40.92 4.47 0.382
BD (1) Css - Hss BD*(1) Cs- Hso 33.13 3.31 0.295
CR (1) N, RY*(1) C; 4.03 15.02 0.220
CR (1) Css RY*(2) Css 5.69 10.94 0.223
CR (1) Ces RY*(6) Css 6.83 10.92 0.244
CR (1) Ces RY*(9) Css 14.25 12.98 0.384
CR (1) Ces RY*(12) Cs3 13.86 13.43 0.385
CR (1) Ces RY*(13) Css 3.09 11.95 0.172
CR (1) Ces RY*(15) Css 47.63 12.47 0.688
CR (1) Ces RY*(16) Css 18.95 12.25 0.430
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4. BULGULAR ve TARTISMA Zehra DOGRU

Cizelge 4.15 (2) No’lu bilesigin NBO analizi (devami)

CR (1) Cs3 RY*(1) Hss 8.23 10.72 0.265
CR (1) Cs3 RY*(5) Hse 544.88 11.39 2.224
CR (1) Cs3 BD*(1) Cas- Czo 22.99 10.62 0.442
CR (1) Cs3 BD*(1) Ca- Has 13.41 10.53 0.337
CR (1) Cs3 BD*(1) Cas- Hss 62.05 10.94 0.739
CR (1) Cs3 BD*(1) Cas- Har 26.34 10.66 0.475
CR (1) Cs3 BD*(1) Css- Hss 269.07 14.01 1.737
CR (1) Cs3 BD*(1) Css- Hss 176.29 12.84 1.346
LP (1) N, BD*(2) C; - N, 32.15 0.34 0.094
LP (1) N, BD*(1) Cs- Ho 4.00 0.69 0.049
LP (1) N, BD*(1) Cs - Hio 4.99 0.67 0.054
LP (1) N4 RY*(1) C; 754 1.29 0.090
LP (1) Ns BD*(1) C; - N, 11.23 0.79 0.085

ELumo= -0.10041 eV ELumo-+1)= 0.18612 eV

AE= EHomo)-E(Lumo)= 6.00011 eV AE=EHomo-1)-E(Lumo+1) = 7.32122 eV
Enomo= -6.10052 eV EHomo-1)= -7.13510 eV

3 80

2 2 ; ~ 4
2 4 d @ C ] 9 )
“W‘i ¥ ="
9

Sekil 4.28 (2) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi
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4. BULGULAR ve TARTISMA Zehra DOGRU

7 T T
— DOS spectrum
— Occupied orbitals
6 — Virtual orbitals

o

S L]

1
=20 =15 =10 =5 0
Energy (eV)

Sekil 4.29 (2) No’lu bilesigin teorik DOS spektrumu

Sekil 4.30 (2) No’lu bilesigin MEP haritas1
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Cizelge 4.16 (2) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO LUMO | HOMO?! | LUMO*" | HOMO- | HOMO" | Elektron | Sertlik | Kimsaya | Elektrofi | Yumusaklik | Elektronik
LUMO | egatiflik | Ilik (S) yiilk (ANmax)
LUMO™ | () potansiy | endeksi
el (Pi) (®)

toluen -0,227 0,00001 | -0,26813 | 0,00902 | -0,22701 | -0,27715 | 0,113495 | 0,113505 | -0,1135 0,113485 | 8,810184573 | 0,999911898
karbontetr | -0,22681 -0,0002 | -0,26774 | 0,00892 | -0,22661 | -0,27666 | 0,113505 | 0,113305 | -0,11351 | 0,113705 | 8,825735846 | 1,001765147
akloriir
asetonitril | -0,23068 | 0,00299 | -0,27593 | 0,01042 | -0,23367 | -0,28635 | 0,113845 | 0,116835 | -0,11385 | 0,110932 | 8,559079043 | 0,978892957
dikloromet | -0,2297 0,00245 | -0,27832 | 0,01013 | -0,23215 | -0,28845 | 0,113625 | 0,116075 | -0,11363 | 0,111227 | 8,615119535 | 0,980322776
an
kloroform | -0,22869 0,00166 | -0,27166 | 0,00978 -0,23035 | -0,28144 | 0,113515 | 0,115175 | -0,11352 | 0,111879 | 8,682439766 | 0,98558715
THF -0,22946 0,00228 | -0,2733 0,1006 -0,23174 | -0,3739 0,11359 | 0,11587 | -0,11359 | 0,111355 | 8,630361612 | 0,974408354
DMSO -0,23076 | 0,00302 | -0,27611 | 0,01045 | -0,23378 | -0,28656 | 0,11387 | 0,11689 | -0,11387 | 0,110928 | 8,555051758 | 0,974163744
Metanol -0,23065 | 0,00297 | -0,27586 | 0,01041 | -0,23362 | -0,28627 | 0,11384 | 0,11681 | -0,11384 | 0,110946 | 8,560910881 | 0,974574095
Etanol -0,23053 | 0,00292 | -0,2756 0,01038 | -0,23345 | -0,28598 | 0,113805 | 0,116725 | -0,11381 | 0,110958 | 8,567144999 | 0,974983937
Gaz faz -0,22419 -0,00369 | -0,26221 | 0,00684 | -0,2205 -0,26905 | 0,11394 | 0,11025 | -0,11394 | 0,117754 | 9,070294785 | 1,033469388

VINSLLAVL2A 3V IND1Nd v

NY90Ad elysz



4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.17 (2) No’lu bilesik igin hesaplanmis termodinamik parametreler

Sicakhk | H (KCal/Mol) | CV(Cal/Mol- S (Cal/Mol-
(Kelvin) Kelvin) Kelvin)
100 328,064 44,109 112,011
200 333,495 64,429 150,241
298,15 340,993 89,485 181,204
400 351,621 119,268 212,238
500 364,941 146,535 242,291
600 380,797 169,934 271,497
700 398,805 189,677 299,525
800 418,632 206,408 326,24
900 440,005 220,687 351,632
1000 462,702 232,937 375,743
500
*
450 r
400 . 4 ¢
. L 2
350 ® L g
¢ ¢
300
¢ Entalpy
250
Entropy

200
150
100

50

O T T T T T 1
0 200 400 600 800 1000 1200

Sekil 4.31 (2) No’lu bilesik i¢in hesaplanmis termodinamik parametreler

Hom = 323,5736 + 0,027749T +1,1x 10 T?,

S =79,04901+ 0,360703T — 6,4 x 10° T?,

CV=7,01113 + 0,326451 T -9,8 x 10° T?,

(R? =0,9997)

(R? =0,9996)

(R2 = 0,9979)
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4. BULGULAR ve TARTISMA Zehra DOGRU
5500 -
4500 -
Toluen
Karbontetraklorir
3500 -
Asetonitril
g Diklorometan
& 2500 -+
2 Kloroform
——THF
1500 -
DMSO
\ Metanol
500 -
K Etanol
500 150 200 250 300
Uyarilma Enerijisi (nm)
Sekil 4.32 (2) No’lu.Bilesige ait teorik UV spektrumlari
Cizelge 4.18 (2) Bilesigine ait maksimum absorbans degerleri
A (nm) E (eV) MOs Katkisi Coziicii
Teorik
234 42619 H->L (%94)
47044 H->L+2(%53)
H->L+4 (%19)
212 H->L +1(%7)
H->L +3(%9) Toluen
47514 H->L+3(%20)
H->L +5(%53)
210 H->L+8 (%12)
H>L+1 (%4)
H->L +7(%3)
235 42540 H->L (%94)
47022 H->L+2(%22)
212 H->L+4 (%20)
H->L +1(%8)
H->L +3(%8) .
210 47457 H>L+3(%21) Karbon Tetrakloriir
H->L +5(%53)
H->L+8 (%12)
H>L+1 (%4)
H->L +7(%3)
227 44033 H->L (%92)
47627 H->L+2(%79)
209 H-1>L+2 (%4) I
H->L +1(%4) Asetonitril
H->L +4(%2)
48661 H->L+3(%14)
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.18 (2) Bilesigine ait maksimum absorbans degerleri (devami)

205

H->L +4(%10)
H>L+5 (%49)
H->L +8(%12)
H->L +1(%3)
H->L +7(%3)
H->L +9(%3)

228

43703

H->L (%93)

210

47468

H->L+2(%76)
H-1>L+2 (%4)
H->L+1 (%4)
H->L +3(%4)
H->L +4(%5)
H->L +9(%2)

206

48373

H->L+3(%16)
H->L +5(%50)
H>L+8 (%12)
H->L +1(%3)
H->L +4(%7)
H->L +7(%3)
H->L +9(%3)

Diklormetan

230

43327

H->L (%94)

211

47329

H->L+2(%69)
H-1>L+2 (%3)
H->L+1 (%4)
H->L +3(%5)
H->L +4(%9)

208

48062

H->L+3(%18)
H->L +5(%50)
H>L+8 (%12)
H->L +1(%4)
H->L +4(%4)
H->L +7(%3)
H->L +9(%2)

Kloroform

229

43620

H->L (%93)

210

47449

H->L+2(%74)
H-1>L+2 (%4)
H->L+1 (%4)
H->L +3(%3)
H->L +4(%6)
H->L +9(%2)

207

48302

H->L+3(%17)
H->L +5(%50)
H>L+8 (%12)
H->L +1(%4)
H->L +4(%6)
H->L +7(%3)
H->L +9(%2)

THF

227

44041

H->L (%92)

210

47594

H->L+2(%79)
H-1>L+2 (%4)
H->L+1 (%4)
H->L +4(%2)

205

48677

H->L+3(%14)
H->L +4(%11)
H>L+5 (%49)

DMSO
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.18 (2) Bilesigine ait maksimum absorbans degerleri (devami)

H->L +8(%12)
H->L +1(%3)
H->L +7(%3)
H->L +9(%3)

227

44026

H->L (%92)

209

47633

H->L+2(%79)
H-1>L+2 (%4)
H->L+1 (%4)
H->L +4(%2)

205

48653

H->L+3(%15)
H->L +4(%10)
H>L+5 (%49)
H->L +8(%12)
H->L +1(%3)
H->L +7(%3)
H->L +9(%3)

Metanol

227

43983

H->L (%93)

210

47601

H->L+2(%79)
H-1>L+2 (%4)
H->L+1 (%4)

H->L +4(%3)

205

48617

H->L+3(%15)
H->L +4(%10)
H>L+5 (%49)
H->L +8(%12)
H->L +1(%3)
H->L +7(%3)
H->L +9(%3)

Etanol

Asetik asit

Dioksan

Formik Asit
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4. BULGULAR ve TARTISMA Zehra DOGRU

4.2.3. 2-tridesil-3,4,5,6-tetrahidro-1H-pirimidin (3) Analizi

Sekil 4.33 (3) No’lu bilesigin Gaussian 09°da optimize edilmis hali

50 (’ww \ru‘_

100}

150+

200

IR activity

250

300

| — IR spectrum scaled by 1.000000|
I I I

350 I I I I
4000 3500 3000 2500 2000 1500 1000 500 0
Frequency (cm™")

Sekil 4.34 (3) No’lu bilesigin teorik FT-IR spektrumu

Cizelge 4.19 (3) No’lu bilesigin teorik PED analizi

STRE | NoHs 3640(100)

STRE | CsHe f2988(87)

STRE | CsHr f3046(78) | £3028(14)

STRE | CsHo f3075(37) | f3028(53)

STRE | CsHio f3075(58) | 3054(10) | f3028(27)
STRE | CuHs2 f3054(76) | f3046(11)

STRE | CuHiz f2975(88)

STRE | CuHis 3002(80)

STRE | CuHis £3099(90)

STRE | Ci7His f3058(24) | f3054(11) | f3048(10)
STRE | Ci7Huo £3058(12) | f3015(25) | f3012(19)
STRE | CaoH21 f2998(10) | f2994(20) | f2991(16)
STRE | CaoH22 f3058(10) | f3026(14) | f3019(20)
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.19 (3) No’lu bilesigin teorik PED analizi (devami)

STRE | CasHazs f3003(12) | f2998(10) | f2993(15)

STRE | CasHus f3015(15) | f3009(13) | f2993(14)

STRE | CaHar f3008(12)

STRE | CasHus £3006(14) | f3003(11) | f2991(12)

STRE | CagHso f3006(20)

STRE | CaoHs1 f3012(11) £3008(18)

STRE | CaHs3 f3006(19) | f2995(11) | f2990(20)

STRE | CaoHas f3008(15) | f2995(10) | f2990(18)

STRE | CssHss f2994(10) | f2990(15)

STRE | CssHs7 f3006(12) | f2994(10) | f2990(14)

STRE | CssHso f3007(10) | f2993(10) | f2990(10)

STRE | CssHao f3007(13)

STRE | CaHa2 f2993(14)

STRE | CaiHas £3007(17) | f2993(13)

STRE | CauHas f3007(12) | f2994(12) | f2991(14) | f2990(10)
STRE | CaaHas £3008(11) | f2994(11) | f2991(13) | £2990(10)
STRE | Ca7Hag f3033(10) | f3010(11) | f3007(10)

STRE | CarHao f3033(10) | f3010(10) | f3008(13)

STRE | CsoHs: f3082(73) | f3018(26)

STRE | CsoHs2 13082(16) | £3078(42) | f3018(35)

STRE | CsoHss f3082(10) | f3078(47) | f3018(36)

STRE | NiCi 1700(74)

STRE | N2Cy f1536(11) | f836(18) f530(10)

STRE | NoCu f1144(32)

STRE | CuCi f1160(14) | 1672(14)

STRE | NiCs f1160(21) | f1074(10) | f943(15)

STRE | CsCu f943(13) 898(12)

STRE | Ca0Cu7 f1060(24) f1043(18)

STRE | C23Ca0 f1066(13) | f1064(10) | f1060(13) | f1023(10)
STRE | C2sCos f1066(10) | f1064(14) | f1004(10) | f977(13)
STRE | C29C2s f1064(19) f992(18)

STRE | C32Ca f1067(13) f1064(10) f992(11) f977(10)
STRE | CasCax f1066(20) | f1043(15) | f977(13)

STRE | CasCas 1066(22) | f1023(12) | f992(14)

STRE | CaiCas f1066(10) | f1060(11) | f1048(14) | f977(10)
STRE | CaiCar f1067(23) | f1064(11) | f1023(10) | fL004(13)
STRE | C47Cas f1067(13) | f896(30)

STRE | CsoCar f1043(18) | f1023(10) | f1004(13) | f896(17)
STRE | C17Cus f1048(20) | f1023(18) | f1004(20)

BEND | CsCuNo f880(11) | f485(15)

BEND | H3N2C1 f1536(29) | f1514(20)

BEND | HeCsNa f1301(25) | f1226(11) | fl212(17) | f1118(16)
BEND | H7CsHe f1514(13) £1492(65)

BEND | HoCeCu f1366(17) | f1350(12) | f1212(26) | 898(14)
BEND | H10CgHo 11483(84)

BEND | H12C1iN2 f1301(26) f1226(29)

BEND | H1sCuH1 f1536(40) | f1514(33) | f1492(12)

BEND | HisC14H1s f1480(56)

BEND | Hi1sC17C20 1334(10) f1327(12)

BEND | HisCirHis f1510(13) | f1505(13) | f1500(11) | 1480(18)
BEND | H21C20C23 f1335(18)

BEND | HzeCooHat f1514(11) | f1510(10) | f1490(16) | f1486(23)
BEND | H24C23C2s f1335(10)

BEND | H2sCasHze f1514(12) | f1495(10) | f1487(22)

BEND | H2:C2Cas f1340(17) | f1321(12)

BEND | H2sCosHzr f1517(10) | f1487(17) | f1486(10) | 1484(13)
BEND | H30C29Cs2 f1340(13) | f1324(15)

BEND | HaiCooHao f1517(12) | f1505(11) | f1495(10) | f1490(16) | f1484(25)
BEND | H3:CxCss f1340(10) | f1324(14)

59



4. BULGULAR ve TARTISMA Zehra DOGRU

Cizelge 4.19 (3) No’lu bilesigin teorik PED analizi (devami)

BEND | Hz4Cs2Hs3 f1517(13) f1510(11) f1490(21) 1484(30)
BEND | HasC3:Cas f1340(14) | f1321(10)

BEND | H37CasHss f1517(13) | f1510(10) | f1491(20) | f1484(17) | f1484(14)
BEND | Hz9C3zsCa1 f1340(16)

BEND | HaoCasHao f1517(12) | f1505(11) | f1495(14) | f1486(19) | f1484(21)
BEND | H42C41Cas f1334(12) f1324(11)

BEND | HasCaiHa f1517(10) | f1514(10) | f1500(10) | f1490(10) | f1487(19) | f1484(19)
BEND | H45C44Ca7 f1335(10) f1327(11)

BEND | HasCasHas f1514(11) | f1487(24)

BEND | H45C47Cs0 f1307(12)

BEND | HasCarHas f1514(13) | f1510(15) | f1491(26) | f1486(13)
BEND | Hs1CsoHss f1500(37) | f1414(31)

BEND | Hs:CsoHs f1500(40) | f1414(30)

BEND | Hs3CsoHs f1505(12) | f1500(14) | f1495(12) | f1414(25)
BEND | N4CiN2 836(25)

BEND | CiN2Cu 982(10) 530(32)

BEND | C14CiNg 387(10) 354(47)

BEND | CsN<Ci 982(12) | 1530(24)

BEND | C20Ci17Ci4 f223(12) f134(12)

BEND | C23C20Caz f451(16) f19(10)

BEND | C26C23C20 506(13) f406(11) f19(12)

BEND | C29C26C23 f406(11) f223(11) f19(13)

BEND | C52C29C26 f515(13) 387(10) f19(12)

BEND | C35C32C29 506(17) 329(10) f134(15) f19(11)
BEND | C33C35Cs2 515(12) f485(12)

BEND | C41C3sCss 506(10) f251(10)

BEND | CasCaiCas f406(20) | f134(11)

BEND | CarCasCar 298(11) | 1223(10)

BEND | Cs50C47Ca4 f451(15) 329(16) f223(11)

BEND | C17C14C1 f105(16) f45(12)

TORS | HsN2CiCus 1387(15) | f329(12) | f298(14) | 1285(34)
TORS | HsCsN4C1 f1393(10) | f1350(11)

TORS | H7CsN4Cs f1393(17) | f1350(10) | f898(14)
TORS | HoCsC11N2 f1366(31)

TORS | H1CsCuN> f1366(14) | f1350(13) | f1212(13)
TORS | H12C11N2Cs f1393(10)

TORS | H13C11N2Cy f1393(16) | f1350(14) | f898(12)
TORS | H19C17C20C23 £1389(10)

TORS | H21C20C23C26 f1398(11)

TORS | H22C20C23C26 1398(14)

TORS | H24C23C26C29 f732(12)

TORS | H25C23C26C29 f1332(10)

TORS | H27C26C29C32 f732(14)

TORS | H2sC26C29C32 f1402(11)

TORS | H30C29C32Cs35 f732(11)

TORS | H33C32C35Css f732(10)

TORS | H34C32C35Css f1403(12)

TORS | H3sC35C33Ca1 f732(14)

TORS | H37C35C38Ca1 f1403(11)

TORS | H39C38C41Cas 732(14)

TORS | Hs51Cs50C47Cas f1500(14) | f244(45)

TORS | Hs52Cs50C47Ca4 896(14) f244(22)

TORS | Hs3Cs50C47Cas 896(13) f244(22)

TORS | NaCiN2Cut 71(23) f45(22)

TORS | CsNaCiN2 f1118(12) | f880(15) | 285(16)
TORS | CsC1N2C1 f1118(11)

TORS | C20C17C14C1 f102(15) f65(28) f36(31)
TORS | C23C20C17Cu4 f137(10) f119(15) 82(16) f29(11)
TORS | C26C23C20C17 f150(16) | 36(24) f15(12)
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Cizelge 4.19 (3) No’lu bilesigin teorik PED analizi (devami)

TORS | C29C26C23C20 f165(16) f137(13) 49(18) f15(11)
TORS | C32C29C26C23 f169(13) 82(14) f15(16)

TORS | C35C32C29C26 f165(23) f102(20) f15(12)

TORS | C33C35C32C20 f169(15) f119(19) f49(14) f15(11)
TORS | C41C38C35Ca2 f165(16) f137(22) 65(17) 36(15)
TORS | C44C41C38C3s f169(11) f150(19) 82(14) f49(27)
TORS | C47C44Ca1C3s f137(16) f102(27) 65(22)

TORS | Cs50C47C44Ca1 f150(14) f119(23) 82(20)

TORS | C17C14CiN2 f29(47)

ouT C14N2N4Cy f733(18) f672(15)

SCF GILAO Magnetic shielding
18 “5H
17 —
16 —
15 —
14 —
13 —
12 —
11 —
10 —
9 —
8 —
F e

LLLTIIm

Degeneracy

s —|
4 —]

2 —

13-H

1 — 3-H 7-9»:]-41 -H 1

| Y TIT
5 3.0

25 20 15 1.0 05 0.0
Shift (ppm)

Sekil 4.35 (3) No’lu bilesigin teorik *H-NMR spektrumu (CHCl3 faz1)

SCF GIAO Magnetic shielding

1 oA 1 o rrirfill i :

0 18 30

Sekil 4.36 (3) No’lu bilesigin teorik *H-NMR spektrumu (gaz faz1)
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Cizelge 4.20 (3) No’lu bilesigin *H-NMR kimyasal kayma degerleri

Atom Teorik kimyasal kayma | Deneysel
(ppm) kimyasal kayma
(ppm)
Gaz fazi CHCl3 CHCl; faza
3 3.40 3.82 6.20
7 3.60 3.52 3.31
6,13 3.40 3.42 3.31
12 3.14 3.23 3.31
16 2.08 1.90 2.21
9 1.79 1.76 3.31
15 1.62 1.82 2.21
10 1.46 1.58 3.31
18 1.46 1.36 1.2
19 1.35 1.44 1.2
48,49 1.17 1.27 1.2
51 1.17 1.07 0.9
22,25,43,37,36,40,42,31,27,39,34,30,33,45,28,2 | 1.17 1.17 1.2
4,46,21,
53,52 0.75 0.75 0.9
7 7
6 6
E 5 y =1,1915x + 0,0666 -E 5 y =1,2149x - 0,0284
B 4 R?=0,6185 S 4 R?=0,675
o0 I
82 S 2
1 T
0 0
0 1 2 3 4 0 1 3 4 5

deneysel CHCI; fazi

deneysel CHCI; fazi

Sekil 4.37 (3) No’lu bilesigin deneysel ve teorik *H-NMR degerleri

Cizelge 4.21 (3) No’lu bilesigin Mulliken yiik ¢izelgesi

Atom No | Yiik Atom No | Yiik Atom | Yik Atom Yiik
No No

Cy 0.45455 Cus -0.41752 Ha7 0.18900 Hao 0.18816
N -0.65859 | His 0.19130 Has 0.18745 Cu -0.37695
Hs 0.38420 Hie 0.22681 Cag -0.37583 Ha, 0.18812
N4 -0.55948 | Cy7 -0.37210 Hao 0.18759 Has 0.18795
Cs -0.20436 | Hig 0.20089 Ha1 0.18856 Cua -0.37892
He 0.18301 Hio 0.18641 Ca2 -0.37592 Has 0.18759
Hs 0.19351 Caxo -0.37732 Has 0.18777 Has 0.18770
Cs -0.41158 | Hx 0.18606 Haa 0.18834 Cur -0.38244
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4. BULGULAR ve TARTISMA Zehra DOGRU

Cizelge 4.21 (3) No’lu bilesigin Mulliken yiik ¢izelgesi (devami)

Ho 0.19902 | Hx 0.19147 Css -0.37585 Has 0.18746

Hio 0.20614 Ca -0.37566 Has 0.18819 Hao 0.18758

Cu -0.17231 | Ha4 0.18707 Ha7 0.18781 Cso -0.57249

Hi 0.19286 Has 0.19011 Css -0.37606 Hs: 0.19902

His 0.17431 Cas -0.37597 Hao 0.18792 Hs2 0.19275
Hs3 0.19265

Cizelge 4.22 (3) No’lu bilesigin NBO analizi

Elektron verici | Elektron alict NBO(j) | E(2) Ej Ei

NBO(i) kcal/mol

BD (2) C1- N4 BD*(1) Cs - He 4.78 0.69 0.052

BD (1) C; - Cus BD*(1) C1- Ny 2.50 1.27 0.050

BD (1) C;1 - Cus BD*(1) N2 - Cq1 3.92 0.97 0.055

BD (1) C; - Cus BD*(1) N4 - Cs 4.85 1.01 0.063

BD (1) N4 - Cs BD*(1) C; -Cu4 5.80 1.10 0.072

BD (1) Cs - He BD*(2) C1 - Ny 3.28 0.54 0.040

BD (1) Cs - Hs BD*(1) Cs - Ho 2.76 0.88 0.044

BD (1) Cs - H; BD*(1) C1- Ny 2.62 1.13 0.049

BD (1) Cs - Hy BD*(1) Cg - Cus 2.86 0.86 0.044

BD (1) Cs - Hg BD*(1) Cs - Hg 2.61 0.89 0.043

BD (1) Cs - Hg BD*(1) Ci1- His 2.65 0.87 0.043

BD (1) Cs - Hio BD*(1) N2 - Cyg 3.06 0.85 0.046

BD (1) Cs -Hio BD*(1) N4 - Cs 3.41 0.89 0.049

BD (1) Cs-Cn BD*(1) N2 - Hs 2.83 1.03 0.048

BD (1) Cy1 - Hio BD*(1) C; - N2 3.16 0.98 0.050

BD (1) Cy1 - His BD*(1) Cs - Hg 2.56 0.91 0.043

BD (1) Cy4 - His BD*(1) C1 - Ny 2.67 1.14 0.049

BD (1) Cys - His BD*(2) C1- N4 2.95 0.54 0.038

BD (1) Cu - His BD*(1) Cu7 -Hus 2.67 0.90 0.044

BD (1) Ci4- Hig BD*(1) C1- N 5.02 0.95 0.062

BD (1) Ci4 -His BD*(1) C17 -Hig 2.89 0.88 0.045

BD (1) Cus - C17 BD*(2) C1- Ny 2.85 0.64 0.040

BD (1) Cu- Hus BD*(1) Cu4 -His 2.86 0.87 0.044

BD (1) Ci7- His BD*(1) Ca -Ha1 2.90 0.88 0.045

BD (1) Ci7 - Hig BD*(1) C14 -His 2.60 0.90 0.043

BD (1) Ci7 - Hig BD*(1) Cao -H22 2.82 0.89 0.045

BD (1) C2 - Ha1 BD*(1) C17 -His 2.82 0.89 0.045

BD (1) Co - Ha BD*(1) Cy3 -Has 2.87 0.88 0.045

BD (1) Cx - Ha2 BD*(1) C17 -Hig 2.90 0.88 0.045

BD (1) Cx - Ha BD*(1) Ca3-Haz4 2.89 0.88 0.045

BD (1) C2s - Has BD*(1) Cy0 -Ha2 2.88 0.88 0.045

BD (1) Cos - Hag BD*(1) Cz6 -Ha7 2.88 0.88 0.045

BD (1) C2s - Has BD*(1) Cy -Ha1 2.91 0.88 0.045

BD (1) Cas - Has BD*(1) Cy6 -Has 2.90 0.88 0.045

BD (1) Cas - Har BD*(1) Czs -Has 291 0.88 0.045

BD (1) Cy - Hor BD*(1) Cy9 -H3o 2.90 0.88 0.045

BD (1) Cz - Hag BD*(1) Ca3 -Has 2.88 0.88 0.045

BD (1) Cz - Has BD*(1) Cy9 -Ha1 2.90 0.88 0.045

BD (1) Cx - H3o BD*(1) Cy6 -Har 2.90 0.88 0.045

BD (1) Cz- Hao BD*(1) Csz -Hag 2.89 0.88 0.045

BD (1) Cg - Ha1 BD*(1) Cy6 -Has 2.90 0.88 0.045
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Cizelge 4.22 (3) No’lu bilesigin NBO analizi (devami)

BD (1) C - Ha BD*(1) Ca -Has 2.90 0.88 0.045
BD (1) Cs, - Has BD*(1) Cs -Has 2.89 0.88 0.045
BD (1) Cs, - Has BD*(1) Cas -Hss 2.90 0.88 0.045
BD (1) Cs, - Has BD*(1) Czs -Hao 2.91 0.88 0.045
BD (1) Cs- Has BD*(1) Cas -Har 2.90 0.88 0.045
BD (1) Cas - Ha BD*(1) Ca, -Hss 2.90 0.88 0.045
BD (1) Cas - Has BD*(1) Cas -Hso 2.90 0.88 0.045
BD (1) Cas - Har BD*(1) Ca, -Has 2.90 0.88 0.045
BD (1) Cas - Har BD*(1) Cas -Hao 2.89 0.88 0.045
BD (1) Cas - Hao BD*(1) Cas -Has 2.89 0.88 0.045
BD (1) Cas- Hao BD*(1) Ca1 -Ha 2.90 0.88 0.045
BD (1) Cas - Hao BD*(1) Cas -Har 2.90 0.88 0.045
BD (1) Cas - Hao BD*(1) Ca1 -Huz 2.90 0.88 0.045
BD (1) Ca1 - Ha BD*(1) Cas -Hao 2.90 0.88 0.045
BD (1) Cas - Hao BD*(1) Cas -Hus 2.91 0.88 0.045
BD (1) Ca1 - Huz BD*(1) Cas -Hao 2.90 0.88 0.045
BD (1) Ca1 - Huz BD*(1) Cas -Has 2.90 0.88 0.045
BD (1) Cas- Has BD*(1) Ca1 -Ha 2.90 0.88 0.045
BD (1) Cas - Hus BD*(1) Ca7 -Hao 2.81 0.88 0.044
BD (1) Cas - Has BD*(1) Ca1 -Huz 2.90 0.88 0.045
BD (1) Cas - Has BD*(1) Ca7 -Has 2.81 0.88 0.044
BD (1) Cu7 - Hus BD*(1) Cas -Has 2.94 0.88 0.045
BD (1) Cu7 - Hus BD*(1) Cso -Hso 2.86 0.88 0.045
BD (1) Ca7- Hao BD*(1) Cas -Hus 2.94 0.88 0.045
BD (1) Ca7- Has BD*(1) Cso -Hss 2.86 0.88 0.045
BD (1) Cso - Hss BD*(1) Cas -Ca7 2.83 0.90 0.045
BD (1) Ceo- Hs, BD*(1) Ca7 -Hus 2.68 0.89 0.044
BD (1) Cso - Hs BD*(1) Ca7 -Ha 2.68 0.89 0.044
CR (1) Nq RY*(1) C, 3.83 15.07 0.215
LP (1) N2 BD*(2) C;- N4 49.43 0.31 0.110
LP (1) N, BD*(1) C11 -Hu 2.61 0.64 0.039
LP (1) N2 BD*(1) C1; -Hus 8.22 0.63 0.068
LP (1) N4 RY*(1) C, 6.89 131 0.087
LP (1) N4 RY*(1) Cs 2.61 117 0.050
LP (1) Ns BD*(1) C,- N2 16.53 0.78 0.103
LP (1) N4 BD*(1) Cs - Hy 2.50 0.73 0.039
LP (1) Ns BD*(1) Cs- Cs 5.16 0.71 0.055

3

=
J

3 3 8.9

[
(% ¥
%

ELumo=-0.144 22 eV

AE= EHomo)-ELumo)= 5.81915 eV

ELumo+1 = 0.18803 eV

AE=EHomo-1)-E(Lumo+1)= 6.63223 eV
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| |

Enomo=-5.96337 eV EHomo-1)= -6.44420 eV

J*"“\;;\J
3 9 9
LI

Sekil 4.38 (3) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi

7
—— DOS spectrui
— Occupied orbitals
6 —  wirt ro
5L
al
3L
2L i
i U\—/
-1 1 .
-20 -15 -10 =5 0
Energy (eV)

Sekil 4.39 (3) No’lu bilesigin teorik DOS spektrumu

Sekil 4.40 (3) No’lu bilesigin MEP haritas1
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Cizelge 4.23 (3) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO | LUMO | HOMO?! | LUMO* | HOMO- HOMO- | Elektron | sertlik Kimyasal | Elektrofi | yamusaklik | Elektronik
LUMO L egatiflik potansiyel | lik (S) yiik (ANmax)
LUMO™ | () (Pi) endeksi(
0)

toluen -0,22797 | -0,00183 | -0,24084 | 0,0542 -0,22614 -0,29504 | 0,1149 0,11307 | -0,1149 0,11676 | 8,844078889 | 1,016184664
karbontetr | -0,22775 | -0,00197 | -0,24052 | 0,00538 -0,22578 -0,2459 0,11486 0,11289 | -0,11486 0,116864 | 8,85818053 | 1,017450616
akloriir
asetonitril -0,23233 | -0,00074 | -0,24757 | 0,00595 -0,23159 -0,25352 | 0,116535 | 0,115795 | -0,11654 0,11728 | 8,635951466 | 1,006390604
dikloromet | -0,23112 | -0,00071 | -0,24569 | 0,00584 | -0,23041 -0,25153 | 0,115915 | 0,115205 | -0,11592 0,116629 | 8,680178812 | 1,006162927
an
kloroform -0,22991 | -0,00094 | -0,24382 | 0,00569 | -0,22897 -0,24951 | 0,115425 | 0,114485 | -0,11543 0,116373 | 8,734768747 | 1,008210683
THF -0,23083 | -0,00075 | -0,24523 | 0,0058 -0,23008 -0,25103 | 0,11579 | 0,11504 | -0,11579 0,116545 | 8,692628651 | 1,006519471
DMSO -0,23243 | -0,00076 | -0,24774 | 0,00596 | -0,23167 -0,2537 0,116595 | 0,115835 | -0,1166 0,11736 | 8,63296931 | 1,006561057
Metanol -0,23229 | -0,00074 | -0,24751 | 0,00595 -0,23155 -0,25346 | 0,116515 | 0,115775 | -0,11652 0,11726 | 8,637443317 | 1,006391708
Etanol -0,23214 | -0,00072 | -0,24728 | 0,00594 -0,23142 -0,25322 | 0,11643 0,11571 | -0,11643 0,117154 | 8,642295394 | 1,006222453
Gaz fazn -0,21915 | -0,0053 -0,23682 | 0,00691 -0,21385 -0,24373 | 0,112225 | 0,106925 | -0,11223 0,117788 | 9,352349778 | 1,049567454

VINSLLAVL2AAVINOING v
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Cizelge 4.24 (3) No’lu bilesik igin hesaplanmis termodinamik parametreler

Sicakhk | H (KCal/Mol) | CV(Cal/Mol- S (Cal/Mol-
(Kelvin) Kelvin) Kelvin)
100 308,811 31,622 87,476
200 313,107 53,65 117,768
298,15 322,472 84,881 161,189
400 328,887 106,227 171,729
500 340,845 132,413 198,747
600 355,25 155,09 225,011
700 371,748 174,334 251,01
800 390,02 190,666 275,651
900 409,801 204,579 299,167
1000 430,869 216,469 321,562
500
450
4
400 . s
350 ‘—’
00 ¢ ¢ * ¢ =
[ = @ Entalpy
250 L
[ | M Entropy
200 i
150 m
[ |

100 H

50

O T T T T T 1
0 200 400 600 800 1000 1200

Sekil 4.41 (3) No’lu bilesik i¢in hesaplanmig termodinamik parametreler

H°m = 305,9704 + 0,017732 T +1,08x 10

S =62,18902 + 0,30032T - 4,2 x 10° T?,

CV=-2,12211+0,319887 T - 1,0 x 10° T?,

T2

(R2 =0,9993)

(R? =0,9943)

(R? = 0,9985)
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3500 -~
3000 - A
Toluen
2500 = Karbontetraklorir
= Asetonitril
2000 -
Diklorometan
1500 - = Kloroform
e THF
1000 -
DMSO
500 - Metanol
Etanol
0 T T T T T T——
1TO 150 200 250 300 350
-500
Sekil 4.42 (3) No’lu.Bilesige ait teorik UV spektrumlari
Cizelge 4.25 (3) Bilesige ait maksimum absorbans degerleri
A (nm) E (eV) MOs katkisi Coziicii
Teorik
237 42128 H-1->L+1 (%16)
H>L (%63)
H-1>L (%4)
H>L +1 (%8)
43144 H-1>L(%14)
231 H-1->L +1(%17) Toluen
H->L (33%)
H>L +1 (%22)
H-1->L +5(%2)
46082 H-1->L (%53)
217 H->L+1 (40%)
H-->L (%4)
237 42105 H-1->L+1 (%15)

H->L (%64)
H-1>L (%4)
H>L +1 (%8)
232 43075 H-1>L(%14)
H-1->L +1(%17) Karbon Tetrakloriir
H->L (32%)
H>L +1 (%23)
H-1->L +5(%2)

217 46009 H-1->L (%56)
H->L+1 (%38)
232 43052 H-1->L (%18) Asetonitril
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Cizelge 4.25 (3) Bilesige ait maksimum absorbans degerleri (devami)

H-1->L+1
(%14)

H->L (%58)
H>L +1 (%2)

224

44040

H-1>L(%21)
H-1->L +1(%10)
H->L (33%)
H>L +1 (%27)

210

47502

H-1->L (%26)
H->L+1 (%54)
H->L (%4)
H-1->L +5(%7)

233

42817

H-1->L (%14)
H-1->L+1
(%16)

H->L (%58)
H>L +1 (%4)

226

44137

H-1>L(%19)
H-1->L +1(%11)
H->L (35%)
H>L +1 (%25)

212

47122

H-1->L (%30)
H->L+1 (%53)
H->L (%4)
H-1->L +5(%8)

Diklormetan

234

42582

H-1->L (%10)
H-1->L+1
(%16)

H->L (%58)
H>L +1 (%6)

228

43775

H-1>L(%17)
H-1->L +1(%13)
H->L (37%)
H>L +1 (%23)

213

46747

H-1->L (%36)
H->L+1 (%51)
H-1->L +5(%5)

Kloroform

233

42796

H-1->L (%13)
H-1->L+1
(%16)

H->L (%58)
H>L +1 (%4)

226

44054

H-1>L(%18)
H-1->L +1(%16)
H->L (36%)
H>L +1 (%24)

212

47039

H-1->L (%31)
H->L+1 (%53)
H->L (%2)
H-1->L +5(%6)

THF

232

43048

H-1->L (%18)
H-1->L+1
(%14)

H->L (%59)
H>L +1 (%2)

DMSO

69



4. BULGULAR ve TARTISMA Zehra DOGRU

Cizelge 4.25 (3) Bilesige ait maksimum absorbans degerleri (devami)

224 44488 H-1>L(%21)
H-1->L +1(%11)
H->L (33%)
H>L +1 (%27)

47507 H-1->L (%26)

210 H->L+1 (%55)
H->L (%4)
H-1->L +5(%7)

232 43049 H-1->L (%18)
H-1->L+1
(%14)
H->L (%58)
H>L +1 (%2)

224 44461 H-1>L(%21)
H-1->L +1(%10) Metanol
H->L (34%)
H>L +1 (%27)

47495 H-1->L (%27)

210 H->L+1 (%54)
H->L (%4)
H-1->L +5(%7)

232 43015 H-1->L (%17)
H-1->L+1
(%14)
H->L (%58)
H>L +1 (%2)

225 44420 H-1>L(%21)
H-1->L
+1(%11)
H->L (34%) Etanol
H>L +1 (%26)

210 47441 H-1->L (%26)
H->L+1
(%54)
H->L (%4)
H-1->L
+5(%7)
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Zehra DOGRU

4.2.4. 2-pentadesil-3,4,5,6-tetrahidro-1H-pirimidin (4) Analizi

@

& |
PATRE RS,

Sekil 4.43 (4) No’lu bilesigin Gaussian 09°da optimize edilmis hali

50

100+

150+

IR activity

250

300}

350+

200+

w1

| — IR spectrum scaled by ]..ElUOOOOl
T T

400 s
4000 3500

3000

2500 2000

1500 1000 500 0

Frequency (cm™!)

Sekil 4.44 (4) No’lu bilesigin teorik FT-IR spektrum

Cizelge 4.26 (4) No’lu bilesigin teorik PED analizi

STRE | N;Hs 3642(100)
STRE | CsHs 12983(86)

STRE | CsH, £3046(78) | £3028(14)

STRE | CsHo f3075(37) | £3028(53)

STRE | CsHio £3075(59) | £3054(10) | 3028(26)

STRE | CuHz f3054(77) | 3046(12)

STRE | CuiHis £2975(87)

STRE | CiHis f3004(19) | £3004(68)

STRE | CiHis £3099(89)

STRE | Ci/His £3059(30)

STRE | Ci7Hio £3059(14) | £3016(29) | 3013(17) | £3010(13)
STRE | CaoHat f2996(12) | 2993(18)

STRE | CaoHz £3059(10) | £3025(14) | £3019(15) | £3010(10)
STRE | CasHas 3000(11)
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Cizelge 4.26 (4) No’lu bilesigin teorik PED analizi (devami)

STRE | CasHys f3016(12) [ £3010(14)

STRE | CaHa7 £3010(11) [ f3008(14) | f2993(13) | 2991(10)
STRE | CasHus t3004(10) | £2993(14) | £2991(13)

STRE | CagHso f3006(12)

STRE | CooHas t3008(15)

STRE | CzHss f3006(17)

STRE | CaHas t3010(12)

STRE | CazsHss f3007(12)

STRE | CssHsy £3006(16)

STRE | CagHao f2990(16)

STRE | CagHao f3007(10) [ f2990(17)

STRE | CuHas, f3006(11) [ f2993(11) | f2989(15)

STRE | CsHas £3010(12) | f3006(10) | f2993(11) | 2989(15)
STRE | CasHas f3006(15)

STRE | CasHas t3006(11)

STRE | CuHas t3006(11) | f2991(11)

STRE | CarHas t3006(11) | f2991(10)

STRE | CsoHa1 f3007(10) | £2993(12) | f2991(13) | 2989(10)
STRE | CsoHsz t3008(11) | £2993(11) | f2991(12)

STRE | CsaHss t3008(13)

STRE | Cs3Hss f3010(10) [ f3007(15)

STRE | CseHsy f3082(73) [ f3017(26)

STRE | CseHss f3082(12) [ f3078(44) | £3017(36)

STRE | CseHso f3082(13) [ f3078(44) | £3017(36)

STRE | N4Cy f1700(74)

STRE | NoCy f1536(11) [ f836(19)

STRE | NoCu: t1145(30)

STRE | CuCs T1159(14) | f674(14)

STRE | NiCs t1159(21) | f933(10)

STRE | CeCu f900(11)

STRE | CaCu t1066(12) | FL056(21) | F1043(12) | F1016(11)
STRE | C2:Cao f1060(18) | £1000(13)

STRE | CosCos f1064(16) | £1043(10) | f981(13)

STRE | C2Cz f1067(16) | f1064(12) | f981(12)

STRE [ C32Cy f1067(12) [ f1066(12)

STRE | C3sCs f1066(15) [ f981(17)

STRE | C3sCss f1066(17)

STRE | CuCss f1068(10) [ f1067(14) | f1043(11)

STRE | CuCas t1067(19) | f1064(11) | f1016(13)

STRE | CarCus f1067(11) | FL064(10) | F1043(10)

STRE | CsiCar t1068(21) | £1023(10) | f1000(14)

STRE | CssCso t1068(19) | 396(23)

STRE | CssCs3 t1056(15) | FL043(11) | F1023(14) | FL000(11) | f896(13)
STRE | CCus f1043(14) | £1023(19) | F1000(15)

BEND | CsCuiN; f879(11) | f496(20)

BEND | HaN,C; f1536(30) | f1513(20)

BEND | HeCsNs t1301(28) | f1226(12) | f1212(17) | f1118(17)
BEND | H,CsHe f1513(15) | F1494(15) | F1494(48)

BEND | HoCgH1o f1483(85)

BEND | H10CsCu1 f1351(20) | f1226(10) | f1212(21)

BEND | Hi.CuN; t1301(26) | f1226(34)
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Cizelge 4.26 (4) No’lu bilesigin teorik PED analizi (devami)

BEND | HsCuHz | f1536(39) | f1513(34) | f1494(10)

BEND | H15C1.C1 f1324(11)

BEND | HicCraHis | 1482(48)

BEND | HsC1,Czo £1331(11)

BEND | HioCiiHis | f1511(11) | f1508(11) | f1503(11) | f1482(16)

BEND | Hz:CooHz f1490(21) | f1487(17) | f1485(12)

BEND | HCxoCos | 11336(10) | 1328(12)

BEND | Hz4C23Cas f1342(13)

BEND | HasCosHas | T1516(11) | £1489(23) | £1482(10)

BEND | H27C2Cao f1342(11)

BEND | HsCHzr | f1516(12) | f1503(11) | £1489(23) | f1486(19)

BEND | HsiCooHso | f1516(12) | f1508(10) | f1485(23) | f1483(12)

BEND | H3sCCss | f1342(14) | f1331(10)

BEND | H3,CazHss f1516(10) | f1498(10) | f1490(12) | f1486(11) | f1485(11)

BEND | HasCs:Cas f1342(15) | f1331(10)

BEND | HsCasHss | T1511(12) | f1503(10) | f1489(16) | 1486(12) | f1483(21)

BEND | HzsCs:Cas f1342(10) | f1336(13)

BEND | HaoCssHao f1487(14) | £1483(29)

BEND | HizCaCuas f1338(10)

BEND | HusCaHaz f1508(10) | f1498(10) | f1490(12) | 1487(11) | f1483(15) | f1483(17)

BEND | HuCauHas | f1515(10) | £1486(16) | f1483(27)

BEND | H4sC47Cs0o f1336(13) | f1328(15)

BEND | HuCaHas | f1515(12) | f1503(11) | f1486(10) | f1485(15) | f1483(15)

BEND | Hs1Cs0Css f1331(11)

BEND | Hs:CooHs: | f1515(12) | f1487(22) | f1485(17)

BEND | Hs4Cs3Cse f1324(12)

BEND | HssCsaHss | T1515(12) | f1511(12) | f1490(17) | 1486(10)

BEND | Hs/CssHso f1500(37) | f1414(31)

BEND | HssCssHsr | £1500(39) | f1414(31)

BEND | HssCesHss | f1508(10) | f1503(12) | £1498(12) | f1414(26)

BEND | N4CiN; 1836(24) f496(10)
BEND | CiN,Cys 529(31)
BEND | C14CiN4 361(26) f354(32)
BEND | CsN4Ci f529(24)

BEND | C2Ci17Cua £249(15)

BEND | C2:Ca0Cir | 1456(13) | 1289(10)

BEND | C26C23C20 510(10) | f444(14) | f341(12)

BEND | C29C26C2s 519(12) | f456(11) | f249(10) | f144(12) | f15(11)

BEND | C2C2sCss 510(13) | f289(11) | f184(10) | f15(11)

BEND | CasCa:Cas f510(15) | f341(11) | f15(11)

BEND | CssCa5Ca2 f519(15) | f144(10)

BEND | C4:CasCss f510(16) | £341(10)

BEND | CsCaiCss 249(13)

BEND | C47CasCar f519(11) | f289(11)

BEND | Cs3Cs0Car f444(10) | 1249(13)

BEND | Cs5Cs3Cso f456(12) | 1398(13) | £289(12)

BEND | C1,C1.Cy 90(11) 37(11)

TORS | H3aN2C1C14 £398(10) f354(12) | f284(45)

TORS | HeCsNiC: | 11392(10) | f1351(10)

TORS | H/CsN,C, | f1392(18) | f1351(10) | f1301(11)

TORS | HoCsC11N; f1365(46) | f1212(14)
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.26 (4) No’lu bilesigin teorik PED analizi (devami)

TORS | HuCsCuNz | F1365(15) | f674(11)

TORS | Hi2CuuNoCy | £1392(10)

TORS | HiaCuN:C; | f1392(17) | f1351(15)
TORS | H19C17C2Cps | f1386(11)

TORS | H24C2:CasCas | F732(13)

TORS | H25C23C2Cog | f1336(10)

TORS | HzC2eCasCaz | F7132(12)

TORS | H31C29C3,C3s | f1402(10)

TORS | H33CsCs5Cas | f730(12)

TORS | HaiCa:CasCas | F1402(10)

TORS | HasCasCaiCas | F730(13)

TORS | HezCa:CuaCar | F730(15)

TORS [ H43Cs1CasCys7 | f1397(10)

TORS | HesCasCarCoo | F730(13)

TORS | H6C4Cs7Cso | T1397(12)

TORS | Hs:CssCssCso | F1500(15) | 248(42)

TORS | HssCseCsiCo | £248(19)

TORS | HeoCseCsiCoo | 1896(11) | 1248(23)

TORS | N.CiN.C | f60(22) | 137(12)

TORS | CsNaC:N, | FLL18(11) | 879(13) | F284(17)
TORS [ CgC1iN2Cy f1118(11)

TORS | CaCiiCuiC: | F719(22) | 47(22) | FL0(L0)
TORS | CosCooCurCre | F129(13) | 198(17) | f24(10)
TORS | CacCaiCuoCur | FI54(14) | F11(13) | F10(10)
TORS [ CC26C23Co0 | f168(13) f144(13) | f67(14)
TORS | CaxCooCasCrs | F167(10) | 198(12) | FLL(19)
TORS | C35C32C20C2 | 1168(12) f167(10) | f115(10) | f10(11)
TORS | CasCasCaCao | F129(18) | 67(10) | FA7(1) | F11(17)
TORS | CuiCasCasCaz | FLA4(11) | £79(15) | FLO(15)
TORS | CaCuiCssCas | F154(10) | 798(17) | f41(16)
TORS | CiCaiCurCus | F144(20) | f47(17) | F24(12)
TORS | CsoCarCasCas | F154(20) | 167(20) | f41(18)
TORS | CsiCsoCarCas | FL15(16) | £79(24) | F47(16)
TORS | CseCsiCooCar | F154(10) | F129(18) | 198(20) | f67(14)
TORS | CuCuGiN, | f41(13) | f24(25) | f10(10)
OUT | CuNoNoCi | F736(12) | F734(19) | f674(14)
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4. BULGULAR ve TARTISMA Zehra DOGRU

SCF GILAOCO Magnetic shielding
24 — S+
23 — s34+

271 —
20 —
19 —
18 —
17 —
16 —]
15 —
14 —
13 —
12 —
11—
10 —
o —
s —
7 —
s —
5 —
4 —
=3 —
=2 — 1%H 5%:H
A TS H 13- —H 3-H 1 H 1 1 S7T-H S H
- [ i 3 o 1 i
4s 4.0 35 3.0 2s 2.0 1.5 1.0 os o.0
Shiatft (pprn)

Sekil 4.45 (4) No’lu bilesigin teorik *H-NMR spektrumu (CHCl; faz1)

Degeneracy

SCF GIAO Magnetc shielding

24 —
23
P ies
21 —
20 —
19 —
18 —
17 —

y
A0
| |

13 —
12 —
11 —
10 —
g —
8 —
7 e
6_
5 —
4 —}
3_
2> ] 2H 18-
— 7-HE&e-H 123-H2-H 1613 1
| A ]| e

45 4.0 35 3.0 25 20 15 1.0 05 0.0
Shift (ppm)

Sekil 4.46 (4) No’lu bilesigin teorik *H-NMR spektrumu (gaz faz1)

Degenerac

Cizelge 4.27 (4) No’lu bilesigin *H-NMR kimyasal kayma degerleri

Atom Teorik | deneysel
Kimyasal kayma (ppm)
CHCI; faz1 Gaz fazi CHCl; fazi
7 4.11 4.16 3.31
6 3.95 3.96 3.31
13 3.62 3.58 3.31
12 3.47 3.40 3.31
3 2.82 2.43 6.19
16 2.54 2.68 2.21
9 2.44 2.43 3.31
15 2.26 2.05 2.21
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4. BULGULAR ve TARTISMA Zehra DOGRU

Cizelge 4.27 (4) No’lu bilesigin *H-NMR kimyasal kayma degerleri (devami)

19 1.90 1.90 1.30
10 1.90 1.78 3.31
18 1.70 1.78 1.30
54,22,25,55,43,42,46,24,48,27,45,49,21,40,39,31,28, 1.50 1.50 1.30
36,37,30,34,33,52,51
57 1.20 1.21 0.90
59,58 0.84 0.84 0.90
7 7
6 _ 6
N5 _ £ 5 _
£ y =0,7913x + 0,6787 . y =0,9084x + 0,3613
S 4 R?=0,3194 [ R?=0,4214
oo T
X 3 © 3
= 4
g2 5 2
1 S
0 0
0 2 4 6 0 2 4 6

deneysel CHCI; fazi deneysel CHCI; fazi

Sekil 4.47 (4) No’lu bilesigin deneysel ve teorik 'H-NMR degerleri

Cizelge 4.28 (4) No’lu bilesigin Mulliken yiik ¢izelgesi

Atom No | Yiik AtomNo | Yiik AtomNo | Yiik Atom Yiik
No

C: 0.45458 His 0.22619 Ha 0.18406 Has 0.18803

N> -0.65818 Cur -0.37226 Cs2 -0.40108 Car -0.37699
Hs 0.38457 His 0.20166 Has 0.18722 Hag 0.18801

N4 -0.56068 Hio 0.18700 Haa 0.18768 Hag 0.18804

Cs -0.20427 Cax -0.37803 Css -0.38146 Cso -0.37893
He 0.18293 Ha1 0.18581 Hzs 0.18776 Hsy 0.18767

H7 0.19348 Ha, 0.19111 Ha7 0.18747 Hs, 0.18758

Cs -0.41158 Ca -0.38131 Css -0.37661 Css -0.38243
Ho 0.19892 H2s 0.18681 Hag 0.18779 Hsg 0.18749

Hio 0.20617 Has 0.18977 Hao 0.18796 Hss 0.18756

Cu -0.17236 Cas -0.40115 Cau -0.37619 Cse -0.57252
Hiz 0.19286 Ha7 0.18832 Ha2 0.18797 Hs? 0.19903

His 0.17451 Has 0.18690 Has 0.18788 Hss 0.19274

Cu -0.41667 Cog -0.28928 Cus -0.37610 Hso 0.19263

His 0.18996 Hao 0.18321 Has 0.18796

Cizelge 4.29 (4) No’lu bilesigin NBO metotlari ile hesaplanan yiik dagilimlar

Elektron verici | Elektron aha | E(2) kcal/mol | Ej Ei
NBO(i) NBO(j)
BD(2)C1 - N4 BD*(1)Cs-Hs 4.76 0.70 0.052
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.29 (4) No’lu bilesigin NBO metotlari ile hesaplanan yiik dagilimlar1 (devami)

BD(1)C,-Cx | BD*(I)N-Cy | 3.92 0.98 0.055
BD()C,-Cyx | BD*(I)N;-Cs | 4.86 1.02 0.063
BD (1) N - Hs BD*(1)C,-Ns | 4.45 1.30 0.068
BD (1) N4 - Cs BD*(1)C1-Cis | 5.79 1.10 0.072
BD (1) Cs - He BD*(2)C1-Ns | 3.22 0.54 0.039
BD (1) Cs-Hpo | BD*(I)N,-Cy | 3.04 0.86 0.046
BD(1)Cs-Hi | BD*(I)Ns-Cs | 3.39 0.89 0.049
BD(1)Ci-H | BD*(1)Ci-N, | 3.15 0.98 0.050
BD (1) Ciu- His | BD*(1)C;-N, | 4.82 0.95 0.061
BD()C1-Cy; | BD*(2)Ci-Ns | 3.04 0.65 0.042
BD (1) Coo- Hoo | RY*(1) C 26 3.70 1.24 0.061
BD (1) Cos- Hio | RY*(2) Cas 3.20 1.49 0.062
BD (1) C2o- Hio | RY*(1) Ca 3.73 1.24 0.061
BD (1) Coo- Hx | RY*(2) Cs 3.13 1.48 0.061
BD (1) Coo- Hio | BD*(1) C o6-Hay | 3.24 0.86 0.047
BD (1) C2s-Hzo | BD*(1) Co- Ha | 3.24 0.87 0.048
BD (1) Cos- Hai | RY*(1) Cas 3.65 1.24 0.061
BD (1) Co- Hi | RY*(2) Cas 3.27 1.49 0.063
BD (1) Co- Hi | RY*(1) Cs 355 1.24 0.060
BD (1) Co- Hu | RY*(2) Ca 3.33 1.48 0.063
BD (1) Coo- Hst | BD*(1) Cog- Has | 3.25 0.87 0.048
BD (1) Co- Hst | BD*(1) Ca- Hzz | 3.25 0.86 0.047
BD (1) Css-Css | RY*(15) Cse 3.03 2.75 0.082
BD (1) Css- Css | RY*(17) Cso 3.89 3.33 0.102
BD (1) Css-Css | RY*(3) Hso 6.51 0.90 0.069
BD (1) Css- Css | RY*(5) Hso 68.54 1.98 0.330
BD (1) Css- Css | BD*(L) Cas- Has | 6.60 1.25 0.081
BD (1) Css- Css | BD*(L) Cag- Hzs | 6.20 1.27 0.079
BD (1) Css- Css | BD*(L) Cas- Car | 10.84 1.46 0.112
BD (1) Css- Css | BD*(1) Ces- Hs; | 3.89 2.85 0.094
BD (1) Css- Css | BD*(L) Ceg- Hss | 7.67 3.23 0.141
BD (1) Css- Css | BD*(1) Ces- Hse | 26.78 4.50 0.310
BD (1) Ces- Hs7 | RY*(3) Heo 5.50 0.80 0.059
BD (1) Ces- Hs7 | RY*(5) Hso 56.12 1.88 0.290
BD (1) Ces- Hsy | BD*(1) Cas- Has | 5.14 114 0.068
BD (1) Ces- Hsy | BD*(L) Cas- Has | 4.65 117 0.066
BD (1) Ces- Hsy | BD*(1) Cas- Cax | 7.89 1.35 0.092
BD (1) Ces- Hsy | BD*(L) Ceg- Hss | 9.26 3.12 0.152
BD (1) Ces-Hs; | BD*(1) Ceg- Hse | 19.81 4.39 0.263
BD (1) Ces- Hss | RY*(2) Hso 4.15 1.48 0.070
BD (1) Ces- Hss | RY*(5) Hso 54.23 1.88 0.285
BD (1) Ces- Hss | BD*(1) Cas- Has | 4.70 114 0.065
BD (1) Ces- Hss | BD*(L) Cag- Has | 6.51 1.17 0.078
BD (1) Ces- Hss | BD*(1) C- Car | 6.27 1.35 0.082
BD (1) Ces- Hss | BD*(1) Ceg- Hse | 28.10 4.39 0.314
BD (1) Ces- Hse | RY*(12) Ceg 453 4.20 0.123
BD (1) Cse- Hss | RY*(17) Ceg 8.64 3.22 0.149
BD (1) Cse- Hss | RY*(5) H so 142.48 1.87 0.462
BD (1) Cse- Hss | BD*(1) Cas- Has | 14.35 1.13 0.114
BD (1) Cse- Hss | BD*(1) Cas- Hae | 15.02 1.16 0.118
BD (1) Ces- Hso | BD*(1) Cas- Car | 21.62 1.35 0.152
BD (1) Ces- Hso | BD*(L) Cea- Hss | 6.22 0.89 0.066
BD (1) Ces- Hso | BD*(1) Ces- Hss | 12.23 3.12 0.174
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.29 (4) No’lu bilesigin NBO metotlari ile hesaplanan yiik dagilimlar1 (devami)

ELumo=-0.14285 eV

AE= Enomo)-ELumo)= 5.81426 eV

Envomo= -5.95711 eV

BD (1) Cse- Hsg | BD*(1) Css- Hsg | 58.20 4.39 0.451
CR (1) N, RY*(1) C; 3.83 15.07 0.215
CR (1) Ces RY*(2) Css 6.00 10.95 0.229
CR (1) Css RY*(6) Css 6.30 10.91 0.234
CR (1) Css RY*(12) Css 25.73 13.73 0.531
CR (1) Css RY*(15) Css 29.20 12.17 0.532
CR (1) Cs RY*(17) Ces 41.46 12.75 0.649
CR (1) Css RY*(4) Hss 3.00 12.02 0.169
CR (1) Css RY*(1) Hso 7.64 10.71 0.256
CR (1) Css RY*(5) Hso 548.89 11.40 2.233
CR (1) Css BD*(1) Coo- Czz | 5.13 10.48 0.207
CR (1) Css BD*(1) Cas- Hzs | 30.85 10.67 0.514
CR (1) Css BD*(1) Cas- Hzo | 32.95 10.69 0.532
CR (1) Css BD*(1) Css- Cax | 54.31 10.88 0.688
CR (1) Css BD*(1) Ces- Hs7 | 3.64 12.27 0.189
CR (1) Css BD*(1) Ces- Hss | 63.38 12.65 0.801
CR (1) Css BD*(1) Css-Hso | 377.01 13.92 2.049
LP (1) N, BD*(2)C:-N, | 49.09 0.31 0.110
LP (1) N2 BD*(1) Cy; -Hiz | 8.23 0.63 0.068
LP (1) N, RY*(1) C; 6.86 131 0.087
LP (1) N, BD*(1)C.-N, | 16.56 0.78 0.103
LP (1) N4 BD*(1) Cs - Cg 5.13 0.71 0.055
g 3 3

ELumo+1=0.19374 eV

AE=E(Homo-1)-ELumo+1)= 6.63794 eV
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4. BULGULAR ve TARTISMA Zehra DOGRU

3 3 3 .
‘3 ii‘!‘i 1,! ;3313341 -

Sekil 4.48 (4) No’lu bilesigin HOMO-LUMO enerji diizeyleri ve enerji hesabi

I

— DOS spectrum
— Occupied orbitals
T+ — Virtual orbitals

NNV VT

=20

Energy (eV)

Sekil 4.49 (4) No’lu bilesigin teorik DOS spektrum

0 F4im [sux: I T e -

Sekil 4.50 (4) No’lu bilesigin MEP haritasi
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Cizelge 4.30 (4) No’lu bilesigin hesaplanan molekiiler parametreleri

HOMO LUMO | HOMO?! | LUMO* | HOMO- | HOMO?-| Elektrone | Sertlik Kimyasal | Elektrofi | Yumugaklik | Elektronik
LUMO LUMO™ | gatiflik (y) potansiyel| lik (S) yiik (ANmax)
(Pi) endeksi
(0)

toluen -0,22789 -0,00176 | -0,24077 | 0,00548 | -0,22613 | -0,24625 | 0,114825 0,113065 | -0,11483 | 0,116612 | 8,844469995 | 1,015566267
karbontetr | -0,22768 -0,0019 -0,24045 | 0,00544 | -0,22578 | -0,24589 | 0,11479 0,11289 | -0,11479 | 0,116722 | 8,85818053 | 1,016830543
akloriir
asetonitril -0,23231 -0,00074 | -0,24754 | 0,00596 | -0,23157 | -0,2535 0,116525 0,115785 | -0,11653 | 0,11727 | 8,636697327 | 1,005902778
dikloromet | -0,23108 -0,00068 | -0,24563 | 0,00588 | -0,2304 -0,25151 | 0,11588 0,1152 -0,11588 | 0,116564 | 8,680555556 | 1,006172035
an
Kloroform -0,22985 -0,00089 | -0,24374 | 0,00575 | -0,22896 | -0,24949 | 0,11537 0,11448 | -0,11537 | 0,116267 | 8,735150245 | 1,007774284
THF -0,23078 -0,00071 | -0,24517 | 0,00585 | -0,23007 | -0,25102 | 0,115745 0,115035 | -0,11575 | 0,116459 | 8,693006476 | 1,006391156
DMSO -0,23242 -0,00076 | -0,2477 0,00596 | -0,23166 | -0,25366 | 0,11659 0,11583 | -0,11659 | 0,117355 | 8,633341967 | 1,00656134
Metanol -0,23227 -0,00074 | -0,24747 | 0,00596 | -0,23153 | -0,25343 | 0,116505 0,115765 | -0,11651 | 0,11725 | 8,638189435 | 1,00639226
Etanol -0,23212 -0,00072 | -0,24724 | 0,00596 | -0,2314 -0,2532 0,11642 0,1157 -0,11642 | 0,117144 | 8,643042351 | 1,00622299
Gaz fazi -0,21892 -0,00525 | -0,23682 | 0,00712 | -0,21367 | -0,24394 | 0,112085 0,106835 | -0,11209 | 0,117593 | 9,36022839 | 1,049141199

VINSLLIVL2AAVINDING v

NHO0A elydzZ



4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.31 (4 ) No’lu bilesik i¢in hesaplanmis termodinamik parametreler

Sicakhk  H (KCal/Mol) CV(Cal/Mol- S (Cal/Mol-
(Kelvin) Kelvin) Kelvin)
100 344,68 35,72 92,946
200 349,517 60,248 126,889
298,15 359,103 92,687 183,86
400 367,179 118,731 187,137
500 380,541 147,931 217,276
600 396,633 173,239 246,908
700 415,061 194,728 275,578
800 435,471 212,971 303,069
900 457,566 228,514 329,309
1000 481,098 241,799 354,301
600
500

2

L 2
400 . o Y > 2
¢ o # Entalpy
300
Entropy
200
100
O T T T T T 1
0 200 400 600 800 1000 1200

Sekil 4.51 (4) No’lu bilesik i¢in hesaplanmig termodinamik parametreler

H°m = 341,3049 + 0,020087 T +1,21x 10 T2,

S = 66,41196+ 0,336311T - 5 x 10° T?,

(R2 =0,9995)

(R? =0,9889)

CV=-2,30726 + 0,355814 T - 1,1 x 10" T2, (R? = 0,9987)
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4. BULGULAR ve TARTISMA Zehra DOGRU
3500 -+
3000 - ——Toluen
2500 - Karbontetraklorir
Asetonitril
2000 -+ .
Diklorometan
1500 - Kloroform
——THF
1000 -
DMSO
500 - Metanol
0 - ‘ — ‘ Etanol
1%0 200 250 300
-500
Sekil 4.52 (4) No’lu.Bilesige ait teorik UV spektrumlari
Cizelge 4.32 (4) No’lu Bilesige ait maksimum absorbans degerleri
A (nm) E (eV) MOs katkisi Coziicii
Teorik
237 42145 H-1->L+1 (%16)
H->L (%63)
H-1->L (%4)
H->L+1 (%7)
43143 H-1->L(%14) Toluen
931 H-1->L+1 (%17)
H->L (%33)
H->L +1(%22)
217 46078 H-1->L(%52)
H->L +1(%40)
237 42102 H-1->L+1 (%15)
H->L (%64)
H-1->L (%4)
H->L+1 (%7)
232 43075 H-1->L(%14) .
H-1->L+1 (%17) Karbon Tetrakloriir
H->L (%32)
H->L +1(%23)
217 46005 H-1->L(%55)
H->L +1(%38)
232 43046 H-1->L+1 (%18)
H->L (%14)
H-1->L (%58)
H->L+1 (%2) Asetonitril
224 44466 H-1->L+1 (%21)

H->L (%10)
H-1->L (%33)
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4. BULGULAR ve TARTISMA

Zehra DOGRU

Cizelge 4.32 (4) No’lu Bilesige ait maksimum absorbans degerleri (devami)

210

H->L+1 (%27)

47494

H-1->L(%26)
H->L+1 (%54)
H->L (%4)

H->L +5(%5)
H->L +6(%2)

233

42812

H-1>L+1 (%14)
H->L (%16)
H-1->L (%58)
H->L+1 (%4)

226

44135

H-1->L+1 (%19)
H->L (%11)
H-1->L (%35)
H->L+1 (%25)

212

47115

H-1->L(%30)
H->L+1 (%53)
H->L (%3)

H->L +5(%4)
H->L +6(%2)

Diklormetan

234

42577

H-1->L+1 (%10)
H->L (%17)
H-1->L (%58)
H->L+1 (%6)

228

43774

H-1->L+1 (%17)
H->L (%13)
H-1->L (%37)
H->L+1 (%23)

213

46741

H-1->L(%36)
H->L+1 (%51)
H->L +5(%3)

Kloroform

233

42763

H-1->L+1 (%14)
H->L (%16)
H-1->L (%58)
H->L+1 (%4)

226

44053

H-1->L+1 (%18)
H->L (%12)
H-1->L (%36)
H->L+1 (%24)

212

47033

H-1->L(%31)
H->L+1  (%53)
H->L (%2)

H->L +5(%4)
H->L +6(%2)

THF

232

43042

H-1->L+1 (%18)
H->L (%14)
H-1->L (%59)
H->L+1 (%2)

224

44486

H-1->L+1 (%21)
H->L (%10)
H-1->L (%33)
H->L+1 (%27)

210

47500

H-1->L(%26)

DMSO
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Cizelge 4.32 (4) No’lu Bilesige ait maksimum absorbans degerleri (devami)

H->L+1 (%55)
H->L (%4)
H->L +5(%5)
H->L +6(%2)
232 43044 H-1->L+1 (%18)
H->L (%14)
H-1->L (%58)
H->L+1 (%2)
224 44458 H-1->L+1 (%21)
H->L (%10)
H-1->L (%34) Metanol
H->L+1 (%27)
47488 H-1->L(%27)
210 H->L+1  (%54)
H->L (%4)
H->L +5(%5)
H->L +6(%2)
232 43009 H-1->L+1 (%17)
H->L (%14)
H-1->L (%58)
H->L+1 (%2)
225 44417 H-1->L+1 (%21)
H->L (%10)
H-1->L (%34) Etanol
H->L+1 (%26)
210 47434 H-1->L(%27)
H->L+1 (%54)
H->L (%4)
H->L +5(%5)
H->L +6(%2)

Asetik asit

Dioksan

Formik asit

4.3. Tartisma

Yapilan bu ¢alismanin farkli yontemlerle sentezleri literatiirde mevcuttur. Tez
de elde edilen bilesikler Sekil 4.53‘te gosterilen 1-4 No’lu maddeler hem mikrodalga
destekli sentez metodu hem de geleneksel metot kullanilarak sentezlendi. Elde edilen
bilesiklerin deneysel ve teorik hesaplamalar1 yapildi. Mikrodalga destekli sentez
metodu gelistirilirken Cizelge 4.33’deki deneme reaksiyonlar1 1,3-diaminopropan ile

palmitoil kloriir kullanilarak gergeklestirildi.
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Cizelge 4.33 Mikrodalga destekli deneme reaksiyonlari ve verim karsilastirmalari

Gii¢c (W) Ayarlanan Sicakhiga Sicaklikta Verim (%)
Sicaklik (°C) ¢ikma siiresi Bekleme
(dk) Siiresi(dk)
10 80 1 5 85,6
20 80 1 5 87,2
30 80 1 5 87,8
40 80 1 5 88,4
50 80 1 5 89.05
60 80 1 5 89.04
70 80 1 5 89.01
50 80 1 10 95.41
50 80 1 15 95.35
50 80 1 20 95.30
H
N
; N 3
1)
H
N
; WW\MCHS
N
2)
H
N W C H3
(T
©)
NH
/)\/\/\/\/\/\/\/\ CH3
N
(4)

Sekil 4.53 (1),(2),(3) ve (4) Teorik hesaplamalari1 yapilan molekiiller

Sentezlenen bilesiklerin; FT-IR, *H-NMR, UV spektrum analizleri yapild,
erime noktalar tespit edildi.

Sentezlenen maddelerin teorik hesaplamalar1 Gaussian 09 paket programinda
DFT yontemi ve 6-311+G(d,p) temel seti kullanilarak yapildi. Elde edilen veriler

bulgular kisminda ayrintili olarak verildi.
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i om)

65 64 &3 62 61 60
i om)
35 30 25 20 is 1o ‘
o)
1 0 5 . B 2o

3) (4)
Sekil 4.54 (1),(2),(3) ve (4) No’lu bilesiklerin *H-NMR Spektrumlari

Sl

)

Sentezlenen bilesiklerin *H-NMR spektrumlarmin karsilastirilmas: sonucunda
elde edilen bilesiklerde 6.20 ppm civarinda singlet N-H pikinin gézlemlenmesi;
imidazolin CHz’lerin tekli pik olarak; pirimidin N-CH>’lerin triplet olarak yaklasik
3.40 ppm’de gozlemlenmesi; buna paralel olarak pirimidin CH2 protonlarinin 2.20
ppm de gbézlemlenmesi, alifatik CHz protonlarinin 1 ppm civarinda gézlemlenmesi
yapilarin olustugunu kanitlar niteliktedir.

Elde edilen bilesiklerin HOMO ve LUMO enerji diizeyleri karsilastirildiginda
ise (Sekil 4.55 ve Sekil 4.56 ); elektron yogunlugunun HOMO orbitallerinde ve
LUMO orbitallerinde imidazolin halkas1 ve pirimidin halkasi tizerinde yogunlastigi

gozlemlendi.
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Bilesik HOMO LUMO
no
1
4
9 J J\‘ a;
Lo |

@<

Sekil 4.55 Bilesiklerin HOMO-LUMO enerji yiizeylerinin karsilagtirilmasi

Bilesik HOMO! LUMO™
no
1
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Sekil 4.56 Bilesiklerin HOMO.1 — LUMO-x; enerji ylizeylerinin karsilastirilmasi

AE degeri molekiilin kimyasal kararliligi ve stabilitesi hakkinda bilgi
vermektedir. Molekiil AE degeri ne kadar kiiciik ise o dlgiide kararlidir. Elde edilen

bilesiklerinde AE degerinin kii¢iik olmasi molekiil kararliliklarint dogrulamaktadir.

Cizelge 4.34 Bilesiklerin AE (eV) degerleri
Bilesik No AE= EHomo)-Eumo) AE=EHomo-1)-ELumo+1)

1 5.9984 7.30570
2 6.00011 7.32122
3 5.81915 6.63223
4 5.81426 6.63794

Cizelge 4.34°deki sonuglara gore HOMO-LUMO orbitalleri arasindaki enerji
farkinin en fazla oldugu 1 nolu bilesik, en az farkin ise 3 nolu bilesik oldugu tespit
edildi.

Regresyon analizi i¢in deneysel ve teorik NMR sonucunda elde edilen deneysel

sinyaller (ppm) ve teorik sinyallerin ( gaz fazi ve kloroform fazinda) sirali ikili serileri
olusturuldu. Bu siralardan ilki, deneysel olan verileri yani X bagimsiz degigken serisini
ve ikincisi ise teorik olan veriler yani Y bagimli degisken serisini olusturacak sekilde
hem gaz fazi i¢in hem de kloroform fazi igin ayr1 olarak belirlendi. Belirlenen sirali

ikililerin lineer regresyon analizi yapildi. Lineer dogrudan R? degerleri belirlendi.
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Cizelge 4.35 Bilesiklerin R? degerleri

Bilesik no 'H-NMR R? IH-NMR R?
(deneysel/gaz (deneysel/

fazi) kloroform faz)

1 0.7948 0.7559
2 0.7086 0.7907
3 0,6185 0,675
4 0.3194 0.4214

Cizelge 4.35°deki sonuglara gore tiim degerlerin gercek degerlerle uyumlu
oldugu ancak gercek degere en yakin bilesigin 'H-NMR deneysel/gaz fazinda 1 No’lu,
'H-NMR deneysel/kloroform fazinda da 1 No’lu bilesik oldugu tespit edildi.

Molekiiler elektrostatik potansiyel (MEP), molekiiler aktiviteyi agiklmak igin
kullanilan yontemlerden biridir. Yapilan MEP haritasi ile Sekil 4.57’de g6zlemlenen
kirmizi bolgelerin N atomlariin oldugu maksimum negatif yiikli bolgeleri ifade
ettigi, mavi renkli bolgelerin pozitif yiikii, sar1 ve yesil renkli bolgelerin ise negatif ve
orta seviyede negatif yiikii temsil ettigi belirlendi. Molekiillerin genel olarak alifatik

kisimlarinin orta seviyede negatif bolgeler oldugu gézlemlendi.

Bilesik | Imidazolin tiirevleri Bilesik | Pirimidin tiirevleri
no no
1 ‘ . 3

Sekil 4.57 Bilesiklerin MEP haritasi
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Bilesiklerin hekzan, dioksan, kloroform, THF, DMF, DMSO, etil alkol, metil
alkol, piridin, formik asit gibi farkli ¢ziiciilerde UV spektrumlari alinarak, teorik UV
spekrumlari ile karsilastirildi. Gegislerin cogunlukla (%94) 235 nm’de HOMO-LUMO
arasindaki gecislerle ilgili oldugu belirlendi.

1-4’nolu bilesiklerin 100-1000 °K sicaklik araliginda termodinamik analizleri
yapilarak, entalpi, entropi ve 1s1 kapasiteleri teorik olarak hesaplandi. Elde edilen

degerlerde sicaklik artisina paralel olarak gelisen bir artis gozlemlendi.
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5. SONUCLAR ve ONERILER

Imidazol ve pirimidin tiirevlerinin tip ve farmokoloji alanlarinda sahip
olduklar1 6nemli biyolojik aktiviteleri nedeniyle bu alanda yapilan her calisma
literatiire ciddi katkilar saglayacaktir.

Tezde yapilan ¢alismalarin siralamasi yapildiginda ¢alismanin iki kisimda
siniflandirilabilir oldugu belirlendi. Buna gore; imidazolin ve pirimidin tiirevli
bilesiklerin hem geleneksel hem de mikrodalga yontemiyle sentezlenmesi, sentezlenen
bilesiklerin yapilarinn FT-IR, *H-NMR, UV-Vis yontemleriyle karakterize edilmesi
tezin ilk kismini olusturmaktadir.

Bilesiklerin Gaussian 09 paket programi ile DFT teknikleri kullanilarak teorik
FT-IR, 'H-NMR, UV-vis spektrumlarinin belirlenerek elde edilen verilerin deneysel
verilerle karsilastirilmasi ise ¢alismanin ikinci kismini olusturmaktadir.

Molekiillerin biyolojik aktiviteleri ile yakin iligkili olan HOMO, LUMO orbital
enerjilerinin belirlenmesi yeni sentezlenecek ilag bilesikleri i¢in de rehberlik edecektir.

Sonug olarak teorik ve deneysel olarak yapilan bu galismalarin ve verilerinin
karsilastirilmas ile literatiirde bu konuyu ¢alisacak bilim adamlarina yol gosterecek

nitelikte olacaktir.
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