CBU Fen Bil. Dergi., Cilt 13, Say1 1, 2017, 193-204 s CBU J. of Sci., Volume 13, Issue 1, 2017, p 193-204

B3LYP ve HF Temel Setleri Kullanilarak Bazi 3-Alkil-4-(2-
asetoksi-3-metoksibenzilidenamino)-4,5-dihidro-1H-1,2,4-triazol-
5-on Bilesiklerinin Deneysel ve Teorik Ozelliklerinin
Incelenmesi

Haydar Yiiksek!, Giil Kotan?*, Hilal Medetalibeyoglu'!, Abdurrahman Giirbiiz?, Muzaffer Alkan*

Kafkas Universitesi, Fen-Edebiyat Fakiiltesi, Kimya Boliimii, Kars, hyuksek6l@gmail.com,
hilalmedet@gmail.com
?Kafkas Universitesi, Kars MYO, Laboratuvar Teknolojisi Boliimii, Kars, gulkemer@hotmail.com
3Kafkas Universitesi, Atatiirk Saglik Hizmetleri MYO, Kars, abahgurbuz@hotmail.com
4Kafkas Universitesi, Egitim Fakiiltesi, Hkégretim Boliimii, Kars, muzafferalkan61l@gmail.com
* {letisimden sorumlu yazar/ Corresponding author

Gelis / Received: 19 Kasim (November) 2016
Kabul / Accepted: 17 Subat (February) 2017
DOI: 10.18466/cbayarfbe.302658

Ozet

Bu c¢alismada, bes adet 3-alkil-4-(2-asetoksi-3-metoksibenzilidenamino)-4,5-dihidro-1H-1,2,4-triazol-5-on
bilesiginin teorik 6zellikleri B3LYP/6-311G(d,p) ve HF/6-311G(d,p) temel setleri kullanilarak incelenmistir. Ik
olarak, her bir molekiil B3LYP/6-311G(d,p) ve HF/6-311G(d,p) temel setleri kullanilarak optimize edilmistir.
Gaussian GO9W paket programi kullanilarak GIAO metoduna gore molekiillerin 'H-NMR ve 3C-NMR isotropik
kayma degerleri hesaplanmistir. IR verilerinin belirlenmesinde veda4f programi kullanilmuistir. Incelenen her bir
molekiiliin iki farkli temel set ile IR (infrared) titresim frekans degerleri gaz fazinda hesaplanmis ve uygun uyum
faktorleri ile carpilmistir. Elde edilen bu degerlere gére molekiillerin infrared spektrumlari ¢izilmistir. Bilesiklerin
bag uzunluklari, mulliken yiikleri, en yiiksek dolu molekiiler orbital enerjisi (HOMO) ve en diisiik bos molekiiler
orbital enerjisi (LUMO), dipol moment degerleri de hesaplanmuistir.

Anahtar Kelimeler — B3LYP/6-311, HF/6-311, 4,5-Dihidro-1H-1,2,4-triazol-5-on, Gaussian GO9W, HOMO-LUMO,
Vedadf.

The Investigation of Experimental and Theoretical Properties of Some 3-
Alkyl-4-(2-acetoxy-3-methoxybenzylidenamino)-4,5-dihydro-1H-1,2,4-
triazol-5-one Using B3LYP and HF Basis Sets

Abstract

In this study, theoretical properties of five 3-alkyl-4-(2-aceoxy-3-methoxybenzylidenamino)-4,5- dihydro-1H-1,2,4-
triazol-5-ones were investigated using B3LYP and HF basis sets. Firstly, each molecule were optimized by using
the B3LYP/6-311G(d,p) and HF/6-311G(d, p) basis sets. 'TH-NMR and *C-NMR isotropic shift values of molecules
were calculated by the method of GIAO using the program package Gaussian GO9W. The veda4f program was
used in defining IR data. IR (infrared) vibrational frequencie values with two different basis set investigated of
each molecule was calculated in gas phase and are multiplied by appropriate adjustment factors. Infrared spectra
of molecules according to obtained these values are formed. Also, bond lengths, mulliken charges, the highest
occupied molecular orbital (HOMO) energys and the lowest unoccupied molecular orbital (LUMO) energys,
dipole moment values of these compounds were calculated.

Keywords — B3LYP/6-311, HF/6-311, 4,5-Dihydro-1H-1,2,4-triazol-5-one, Gaussian G09W, HOMO-LUMO,
Veda4f.
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1 Giris FT-IR Spektrometre de Olgiilmustiir. Sonra
molekiillerin ayr1 ayr1 optimize edilmis geometrik

Hartree-Fock (HF) (Oz Uyumlu Alan Teorisi) atom sekilleri belirlenmistir. 1-5 bilesiklerinin molekiiler

yoriingelerinde hareket eden elektronlarin, bu yapisi Hartree-Fock  (HF) ve  Yogunluk

hareketlerinin ayrigtirilmast igin kullarilan bir Fonksiyoneli Teorisi (DFT) yontemleri ile 6-

yontemdir [1-3]. DFT Yogunluk Fonksiyoneli 311G(d,p) temel seti kullarularak optimize

Teorisi, atom ve molekiillerin elektron yapilarin ve edilmigtir [10]. Elde edilen optimize yapilar

karsilikli elektronlarin etkilesimini inceler [1, 3-5]. kullanilmig  ve  molekiillerin ~ diger  teorik

4,5-dihidro-1H-1,2,4-triazol-5-on tiirevlerinin hesaplamalar: yapilmustir. Biitiin teorik

spektroskopik (IR, NMR ve UV-vis) ve elektronik hesaplamalar Gaussian 09W paket programinda

ozellikleri Hartree-Fock (HF) ve yogunluk yapilmistir [11]. Deneysel degerler ile hesaplanan

fonksiyon teorisi (B3LYP) yontemleri kullanilarak teorik degerler mukayese edilerek uyumlu oldugu

aragtirilmigtir [6-9]. Calisma igin gerekli olan her goriilmiistiir.

bir bilesigin teorik Ozellikleri B3LYP/6-311G(d,p)

ve HF/6-311G(d,p) temel setleri kullamlarak 3 Bulgular

incelenmistir. Ik olarak teorik calismada, her bir

molekiil B3LYP/6-311G(d,p) ve HF/6-311G(d,p) 3.1 Teorik Hesaplamalar

temel setleri ile bilgisayar ortaminda optimize

edilmistir [10]. Optimize gausview molekiill 3.1.1 3-Benzil-4-(2-asetoksi-3-

sekilleri elde edildikten sonra, Gaussian GO9W metoksibenzilidenamino)-4,5-dihidro-1H-1,2,4-

paket programu kullanilarak GIAO metoduna [11] triazol-5-on (§))] Bilesiginin Teorik

gore her bir molekiiliin ®C ve 'H-NMR isotropik Hesaplamalan

kayma degerleri hesaplanmistir. Elde edilen bu za
. & @ -

degerler ile deneysel degerler [12] mukayese (a) @ 2 @

edilerek aradaki fark degerleri bulunmustur. ® o _ o

Teorik olarak bulunan bu degerler 6 exp=a+b. d

calc. esitligine gore grafige gecirilmistir. Sigmaplot vy P 2 2

programi kullanilarak a ve b sabitleri regresyon ¥

katsayis: ile standart hata degerleri bulunmustur. 0

Bundan bagka incelenen her bir molekiliin iki (b)

farkli set ile IR (infrared) absorbsiyon frekans /

degerleri gaz fazinda hesaplanmis, bulunan

degerler B3LYP/6-311G(d,p) icin 0.9688 ve HEF/6- ‘

311G(d,p) icin 0.9059 uygun uyum faktorleri ile N—

carpilmistir [13]. Teorik olarak elde edilen degerler,

deneysel degerler [12] ile karsilagtirilarak infrared

spektrumlar1 ¢izilmistir. Teorik IR verilerinin 9ekil 1. 1 Bilesiginin optimize edilmis molekiiler
yapisinin gausview goriiniimii (a) ve kimyasal formiilii
(b)

Tablo 1. 1 Bilesiginin deneysel ve teorik C ve 'H-
NMR (DMSO) kimyasal kayma degerleri (§/ppm)

tanimlanmas1  igin  veda4f [14] programi
kullanilmistir. Ayrica molekiillerin bag acilari, bag
uzunluklari, mulliken ytikleri [15], en yiiksek dolu

molekiiler orbital enerjisi (HOMO) ve en diisik — W e DT om bk
b0§ molekiiler orbital (LUMO) enerjileri [16] ve a 153,51 161,38 H20 1201 6,65 7,13 5,36 4,88
. o . c2 153,23 159,86  H21 9,79 9,65 10,10 0,14 0,31

dlpOl moment degerlen hesaplanmlgtlr. c3 147,32 159,04 H22 7,48 7,54 8,43 -0,06 -0,95
c4 132,14 13686  H23 7,40 7,08 7,95 0,32 0,55

cs5 118,63 12647  H24 7,26 6,63 7,46 0,63 0,20

Cé 129,69 13801  H25 3,81 3,29 3,64 0,52 0,17

2 Materyal ve Metot c7 116,21 122,77 H26 381 3,50 3,98 031 0,17
cs 157,25 15964  H27 3,81 3,82 421 0,01 -0,40

(<] 147,42 14935  H28 2,30 1,30 1,84 1,00 0,46

. . . L. c1o 54,42 54,65 H29 2,30 1,81 2,10 0,49 0,20

5 adet 4,5-dihidro-1H-1,2,4-triazol-5-on tiirevinin cun 17346 174% Ho 230 1,40 2,01 0,90 0,29
. . . c12 19,77 25,46 H31 4,05 372 421 033 0,16

IR, BC ve 'H-NMR, UV-vis glbl spektroskop1k c13 34,83 35,71 H32 4,05 3,75 4,03 0,30 0,02
.. . . Cl4 139,60 14499  H33 7,36 7,14 7,98 0,22 0,62
ozelliklerine bak11m1§ ve yap11ar1 ayd1n1at11m1§t1r. C15 133,99 140,78 H34 7,24 7,25 8,01 0,01 0,77
C16 131,34 139,11  H35 7,28 717 7,93 0,11 0,65

13C ve 'H-NMR spektrumlan Bruker 400 MHz o 130,38 137,65 H36 7,24 7,19 8,00 0,05 0,76

C18 131,58 139,16 H37 7,36 7,13 7,94 0,23 -0,58

spektrometre de, IR spektrumlar1 Alpha-P Bruker _cy w1
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5 HCH(41), ©
35 5CCC(10) 5. 56 10 ool 1455 1475
12
g ) 3  tHCCO(10) 554 570 101 Z’HIC{E(C&U)’ ® 1457 1481
B -
& = 5CCC (22) 0 5 HCH(40), ©
g ° P 5 Y occo) A CR 1465 1486
& o _— 39 5COC(l) 507 605 104  vCC(8),vNC(1l) 1554 1597
2 e d
z - = o 0 dCCCE) 614 612 105 égg((f;) b 1572 1600
e s 5 OCN(16), o
E ‘ ‘ ‘ v , ‘ ‘ a o) 620 631 106  vCC@7),vNC(l) 1577 1618
o 2 a 6 8 10 12 14
1H-NMR B3LYP/HF DMSO TEORIK HESAPLANAN DEGERLER 42 TNEI;?((‘ES)G), T 636 650 107 v NC(41) 1583 1621
Sekil 2. 1 Bilegiginin DFT/B3LYP/HE(DMSO) 4 <ccccen 672 678 108 L(C:(C:E;IZ; ° 1592 1675
yontemleriyle deneysel ve teorik 'H-NMR kimyasal 4 L‘C:(C:E(Cﬁ;” T 694 109 vNCG9) 1598 1697
kayma degerleri 45 tHCCC(3) 698 712 10 vNC(),vOC@l) 1743 1764
47 THCCC(S) 728 766 1 vCH(7) 2902 2869
v OC(11), v
e . 48 CC(s)t 750 769 12 vCH(S) 2925 2894
Tablo 2. 1 Bilesiginin Teorik DFT/B3LYP ve HF 6- HCCC4)
5 : 1 19 5CNN(15) 763 775 113 vCH(9) 2046 2895
311G(d,p) IR Degerleri (cm™) 50  ®CNN(15) 775 787 114 vCH(S) 2050 2922
Titresim DFT  HF  No  TitesimTilei  DFT  HF 51 5CNN(15) 776 805 115 vCH(53) 2061 2926
Tiirleri 52 tHCCC(16) 807 817 116 vCH(24) 3007 2956
1 TCISHC\ICCI;L(ll)Z) T 7 66 > NNC(@3) 995 1016 53 T 1;;51(3139? 815 837 117 v CH(46) 3032 2984
v )
v CC(35), 54 CCN(14), d 822 849 118 v CH(82) 3035 2986
2 TCNNC(16) 15 16 67 HCC(23), 0 1013 1034 NCN(15)
CCC(10) 55 T HCCC (69) 854 900 119 v CH(89) 3038 2992
CNNC (27),
3 NNCe a (‘)) Ty 25 68 ©HCCO®48) 1029 1051 56 ZSCC((; 15;' ° 880 906 120 vCH(89) 3039 299
4 dONCC(2)0 4 31 69 v NN(@5), v 1055 1057 57 ©HCCC(29) 887 916 121 vCH(®49) 3047 3005
ceNan Neao) 58 d HCC(30), « 2 122 CH(91 3056 3015
vOC(32), 0 HCCC(32) %0 920 v CHED)
5 T CCONQ@S) 37 38 70 Hecua) 1061 1064 o
v , Vv
p ccocce 48 ® n v Egig o 1065 1081 59 2&2(21)1 )a 915 927 123 vCH(I) 3057 3015
vOC(19), v THCCC(84), T
7 cocc (14 66 61 7 1070 1086 .
T (14) CCE3), 3 HCCTN) o Ceccn 919 974 124 vCH(50) 3067 3026
8 8 CCN(12), 0 76 70 7 ® HCH(16), T 1138 1093 61 T HCCC(65) 928 977 125 v CH(26) 3076 3045
ceean Heocue) 62 THECC B0, T g 982 126 CH(51 3084 3056
T CNNC(11), T v OC(15), v CCCC(26) v CHE)
9 CONN(10), T 80 78 74 CC(18), 50CC(11), 1141 1110 v CC(6), ©
NNCCQ3) 5 HCCEE, 8 iccos 971 995 127 vCH(@49) 3002 3073
v OC(15), v 64 © HCNN(65) 980 1005 128 v NH(100) 3549 3562
10 »0Cc(l) 88 87 75 CC(18),560CC(1), 1141 1164 veCE), o
d HCC(36), 65 CCC(43), T 982 1009
v CC(10), HCNN(21)
11 oNNCC(3) 117 109 76 Hiccus) 1154 1165
5CCC(10), 0 vCCEs), d
162 117 S
2N 19 118 77 Hiecen 6 3 . moomrn -
13 tHCCO@B3) 136 131 78 ©HCOC(24) 1165 1178 . l | T J] ’ \ | \\ P| 'f
veca), s
14 Eggg%m’ T 150 7 HCC(40), © 174 1181
10) HCCC(26) i ()
5 NCN(11), T v NN(13), v &
5 N 176 163 80 Neqs) aticcaz 175 199
vCCQR), d
16 ©CCON(S) 192 19 81 HCC(14), © 1180 1203
HCCC(12) S
T CNNC (10), © S opuchen . . .
UM Ny ‘m" va v T TTIN |
CCNE3), © | [ | ]1 ‘ [
Y hcocun. M m o® v OC(24) 1187 1209 . | §
NNCC(17) _ ‘ =
5CCC(1l), vNN(13), 5 =
B loccon 24 w8 83 NON(2) 1234 1223 ! ) i
vCC(s), o |
19 zéggczgan, ° a3 23 s HCC(13), T 1239 1229 1
@0 HCCC(10) |
20 I‘\I’;‘égﬁ g&' T o256 255 85 vOC(17) 1250 1254 s
©ONNC (32), < VNC(6), 6 $ekll 3.1 B11e§1 ginin teorlk DFTﬂ33LYP (a) ve HF 6-
21 NNCC(I5),t 272 266 86 HCN(16), © 1276 1280
HNNCES) HoCCOh 311G(d,p) (b) IR spektrumlari
2 5NCC(15) 24 283 87 ;Igggg; ® 1292 1303
» CCNGHT o ccan 96 11 Tablo 3. 1 Bilesiginin teorik bag uzunluklar
CCNN(17) No __ BagUz (A) B3LYP HF No __ BagUz (A) B3LYP HF
24 ;‘é‘égq;“ 322 326 89 dHCC(72) 1315 1333 1 C(1)-N(38) 1.29 1.27 24 C@)-HE1) 1.08 1.07
; occ(({ 3) . 2 C(1)-N(40) 1.39 138 25 C@)-Ca) 147 148
B oo 33 334 90 5 HNN(22) 1348 1386 3 C(1)-C(13) 1.50 150 26 Ca)-C(5) 141 1.40
S oc((n)) . 4 C(13)-H(31) 1.09 108 27 C(4)-Co) 1.40 138
% Loa) 361 366 91 5 HCH(59) 1354 1390 5 C(13)-H(32) 1.09 108 28 C(3)-H(22) 1.08 107
N cc(0(2)4) > HON(1)0 6 N(39)-C(2) 137 135 29 C(5)-C(6) 138 137
27 A I 1 e 1360 1404 7 C(2-0(42) 121 119 30 C(6)-H(23) 1.08 1.07
CCNN(5) (50) 8 N(40)-C(2) 1.42 139 31 C(6)-C(7) 1.40 1.39
2 TC?CCCCE((]W) o399 407 93 ;Igi(ig)'b 1401 1438 9 N(39)-H(20) 1.00 107 32 C(7)-H(24) 1.08 1.07
(80) (18) 10 N(38)-N(39) 1.38 137 33 C(7)-C(8) 1.39 1.38
5 CCo(3), 5 HCC(14),5 1 N(40)-N(41) 137 136 34 C(8)-0(43) 1.36 1.34
2 NON@2),« a8 a6 9 HCH(25) 1425 1482 12 N@)CE) 128 126 35 C(8)-CO) 1.40 140
OCN(14) > HOH(E?), < 13 C(13)-C(14) 151 151 36 C(9)-0(44) 1.38 1.36
30 tHNNC(2) 43 437 95 o) 1432 1449 1 C(14)-C(15) 1.40 139 37 O(43)-C(10) 142 1.40
. HCH((87’> . 15 C(15)-H(33) 1.08 107 38 C(10)-H(25) 1.09 1.08
31 5CC(s) 459 467 9% o) 432 1452 16 C(15)-C(16) 1.39 138 39 C(10)-H(26) 1.09 1.08
cecem pe 1(2 2, 17 C(16)-H(34) 1.08 107 40 C(10)-H(27) 1.09 1.08
2 oo 1(0 YT 4 a9 97 s c( 27" 143 1454 18 C(16)-C(17) 1.39 138 4@ 0(44)-C(11) 1.39 136
(10) 27) 19 C(17)-H(35) 1.08 107 42 C(11)-0(45) 1.19 117
5OCN (14), v CC(e), 20 C17)-Cc(18) 1.39 138 43 c11)-c(12) 1.51 1.51
B cecas 520 523 98 HeCs), » 1439 1458 21 C(18)-H(36) 1.08 107 44 C(11)-H(8) 1.09 1.08
HCH(19) 2 C(18)}C(19) 1.39 138 45 C(11)-H(29) 1.09 1.08
34 tCCON(17) 533 546 99 5 HCH(30) 1444 1472 » 917 Los Lo
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Tablo 4. 1 Bilesiginin atomlarinin DFT/B3LYP ve HF 6-
311G(d,p) yontemlerine gore hesaplanan mulliken yiik
degerleri

CBU J. of Sci., Volume 13, Issue 1, 2017, p 193-204

Tablo 5. 2 Bilesiginin deneysel ve teorik 3C ve 'H-
NMR (DMSO) kimyasal kayma degerleri (§/ppm)

DFT HF DFT HF DFT HF
c1 0,450 0.473 C16 -0,193 -0.078 H31 0,248 0,143
Cc2 0,581 0.719 C17 -0,188 -0.105 H32 0,248 0,143
c3 -0,037 0.269 C18 -0,192 -0.078 H33 0,188 0,087
C4 -0,034 -0.165 C19 -0,191 -0.080 H34 0,193 0,099
C5 -0,182 -0.062 H20 0,373 0,262 H35 0,192 0,098
Ce -0,188 -0.070 H21 0,278 0,181 H36 0,192 0,098
c7 -0,258 -0.128 H22 0,213 0,114 H37 0,187 0,085
c8 0,268 0.318 H23 0,199 0,105 N38 -0,185 -0,265
9 0,110 0.151 H24 0,219 0,117 N39 -0,498 -0,378
C10 -0,464 -0.030 H25 0,240 0,097 N40 -0,372 -0,481
C11 0,414 0.490 H26 0,219 0,090 N41 -0,204 -0,267
C12 -0,758 -0.317 H27 0,211 0,125 042 -0,381 -0,521
C13 -0,589 -0.136 H28 0,254 0,138 043 -0,344 -0,483
C14 0,081 -0.095 H29 0,247 0,135 044 -0,321 -0,547
C15 -0,184 -0.077 H30 0,242 0,127 045 -0,282 -0,394

Enomo(B3LYP):-0.07111 Hatree
Sekil 4. 1 Bilesiginin DFT/B3LYP ve HF 6-311G(d,p)

yontemlerine  gére  hesaplanan ~HOMO-LUMO
enerjileri
3.1.2 3-p-Metilbenzil-4-(2-asetoksi-3-
metoksibenzilidenamino)-4,5-dihidro-1H-1,2,4-
triazol-5-on 2 Bilesiginin Teorik
Hesaplamalari
@ -
W
“ T
. £
P
o 2
® ¥
O
(b) Il
/O OC—CHjs
HN
| N—N=CH OCH
N=—
CH2CsH4CHs(p)

Sekil 5. 2 Bilesiginin optimize edilmis molekiiler
yapisinin  Gaussview goriiniimii (a) ve kimyasal
formdilii (b)

Erumo(HF): 0.07035 Hatree

No DFT HF No Deneysel DFT HF Fark DFT Fark HF
C1 152,43 147,26 H21 11,99 8,58 7,78 3,41 4,37
2 152,81 146,56 H22 9,79 11,18 10,34 -1,39 11,73
c3 150,06 145,28 H23 7,49 8,70 8,32 -1,21 9,53
C4 133,06 124,77 H24 7,34 8,33 8,11 -0,99 9,10
C5 119,69 113,04 H25 7,28 7,95 7,65 -0,67 8,32
Cé 130,35 124,38 H26 3,81 4,94 4,34 -1,13 547
7 118,43 110,17 H27 3,81 4,53 3,73 -0,72 4,45
(&) 155,30 145,49 H28 3,81 4,65 3,98 -0,84 4,82
C9 145,93 134,10 H29 2,31 2,60 2,75 -0,29 3,04
C10 61,32 46,07 H30 2,31 3,30 2,18 -0,99 3,17
c1 171,53 161,86 H31 2,31 3,35 2,79 -1,04 3,83
C12 28,48 18,06 H32 3,99 4,73 4,09 -0,74 4,83
C13 41,94 27,26 H33 3,99 4,73 4,12 -0,74 4,86
C14 137,55 128,10 H34 7,26 8,38 8,21 -1,12 9,33
C15 132,30 125,98 H35 7,12 8,17 7,92 -1,05 8,97
C16 132,42 124,82 H36 7,12 8,23 7,96 -1,11 9,07
c17 141,33 134,04 H37 7,26 8,35 8,06 -1,09 9,15
C18 132,35 125,28 H38 2,25 2,77 2,32 -0,52 2,84
C19 130,74 124,85 H39 2,25 3,36 2,71 -1,11 3,82
C20 29,77 16,97 H40 2,25 3,13 2,76 -0,88 3,64

o« 14

=

&5 12

Eel -

a 10

g

& 8 =

]

8 6

2

= 4

=%

£ 2

z

E) ' T ' . . . \

o 2 4 6 8 10 12 14
1H-NMR (DMSO) B3LYP/HF TEORIK HESAPLANAN DE&ERLER

Sekil 6. 2 Bilesiginin DFT/B3LYP ve HEF(DMSO)
yontemleriyle deneysel ve teorik M-NMR kimyasal
kayma degerleri

Tablo 6. 2 Bilesiginin Teorik DFT/B3LYP ve HF 6-
311G(d,p) IR Degerleri (cm™)

Titresim DFT HF Titresim DFT HF
T CNNC(24), ©
1 CCON(12) 7 8 70 5NNC(B2) 1029 1056
CCNN(12)
5 HCH(16), ©
2 TCNNC@) 13 13 7 hecces | 1082 1057
T HCCC(41), © 5 HCH(11), t
3 coccus 27 2 72 hecopy | 1034 106
T HCCC(27), © vNC(11), v
7
4 oo 28 28 3 NGS) 1061 1075
v CC(16), v
5 TCCCCEs) 3 34 74 ocaiy, 1072 1079
HCC(19)
T CCNN(10), ©
6  CCCC(19), 38 36 75 Vogi(sl)o)' Vo 1085 1088
cocc(i6) (
vCC(19), 5
7 1CCCCEs) 19 47 76 Hecu) 1110 1103
©COCC(33), T 5 HCH(25), ©
8 Ccocen 53 51 77 Heocgsy | D41 124
9 gggggg)) * 66 66 78 SHCC@1) 1163 1164
vOCE4), T
10 ©COCCE7) 83 81 79 Heocay 17 e
1 ggggg:; * 86 89 80 bHCC(15) 1175 1179
5 HCC(36), ©
12 tHCCO@AS) 106 110 81 heoaoy | 77 s
v CC(19), 5
13 tHCCO(14) 10 114 82 Hecas) 182 1187
14 Tcgggg;l) * 120 118 83 THCOC(10) 1183 1203
16 ©CCCON(13) 172 172 85 vCe() 1197 1216
18 5NCN(10) 189 189 87 bHCC(14) 1248 1223
T HCOC(14), t
19 CCCC@Eo), 210 205 88 SHCC(18) 1262 1243
NNCC(15)
v CC(25), v
20 50CCEl),5COC(19) 240 242 89 oc(is) 1280 1269
v CC(15), »
21 ;\11131222(134)/ T 253 253 90 HCC(14),t 1288 1307
n HCCN(24)
v CC(@3), d
2 5CCCE9) 258 258 91 Heces) 1304 1319
v CC(16), 5
23 ©CCCC(30) 291 293 92 HoNGe) 1320 1322
v CCQO), 5
24 tHNNC(10) 297 301 9% HCC(0),© 1326 1350
HCCNQ1)
25 ©NNCC(12) 306 310 94 vNC(14),5 1352 1385
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Tablo 7. 2 Bilesiginin teorik bag uzunluklar

No Bag Uz (A) B3LYP HF No Bag Uz. (A) B3LYP HF
1 C(1)-N(41) 1.301 1.269 26 C(8)-C(9) 1.407 1.397
2 C(1)-N@43) 1.387 1378 27 C(9)-0(47) 1.390 1373
3 C(1)-H(13) 1.494 1.495 28 0(47)-C(11) 1381 1.348
4 N(41)-N(42) 1.381 1.370 29 C(11)-0(48) 1.202 1.181
5 N(@42)-H(21) 1.006 0.990 30 C(11)-C(12) 1.505 1.499
6 N(@42)-C(2) 1.370 1.346 31 C(12)-H(29) 1.089 1.079
7 C(2)-0(45) 1.223 1.202 32 C(12)-H(30) 1.093 1.083
8 C(2)-N@43) 1.419 1.387 33 C(12)-H(31) 1.094 1.084
9 N(43)-N(44) 1373 1.366 34 C(13)-H(32) 1.095 1.084
10 N(@43)-C(3) 1.289 1.260 35 C(13)-H(33) 1.093 1.082
1 C(3)-H(22) 1.084 1.071 36 C(13)-C(14) 1522 1519
12 C(3)-C(4) 1.464 1477 37 C(14)-C(15) 1.396 1.384
13 C(4)-C(5) 1.408 1.398 38 C(15)-H(34) 1.087 1.076
14 C(4)-C(9) 1.399 1.379 39 C(15)-C(16) 1.396 1.388
15 C(5)-H(23) 1.083 1.072 40 C(16)-H(35) 1.087 1.076
16 C(5)-C(6) 1.384 1372 51 C(16)-C(17) 1.398 1385
17 C(6)-H(24) 1.085 1.075 42 C(17)-C(20) 1510 1510
18 C(6)-C(7) 1.401 1.393 43 C(20)-H(38) 1.094 1.085
19 C(7)-H(25) 1.083 1.072 44 C(20)-H(39) 1.097 1.083
20 C(7)-C(8) 1.39 1.380 45 C(20)-H(40) 1.093 1.086
21 C(8)-0(46) 1.359 1343 6 C(17)-C(18) 1.402 1.392
22 0(46)-C(10) 1.420 1.401 47 C(18)-H(36) 1.087 1.077
23 C(10)-H(26) 1.090 1.079 48 C(18)-C(19) 1.392 1.380
24 C(10)-H(27) 1.09% 1.084 19 C(19)-H(37) 1.087 1.076
25 C(10)-H(28) 1.097 1.085 50 C(14)-C(19) 1.400 1.391

Tablo 8. 2 Bilesiginin atomlarmin DFT/B3LYP ve HF 6-
311G(d,p) yontemlerine gore hesaplanan mulliken yiik

HNN(52)
5 HNN(14),
26 Z 85827)6 OCCo, 59 319 95 HCN(16),5 1362 1402
HCH(30)
5 NCC(18), © dHCN(11), d
7 loccm 332 333 96 HCHE) 1367 1404
28 50OCC(13),5COC(32) 343 346 97 SHCH(89) 1382 1405
) v CC(0), 3
29 5CCCE5) 366 366 98 HoCes) 1408 1422
T CCNN(23), ©
0 Seceen 380 389 99 vNC(19) 1426 1444
31 tCCCC(7) 406 413 100 SHCH(84) 1428 1448
32 ;gg(\‘l(:)' ° 407 415 101 SHCH(Q9) 1437 1452
5 HCH(53), ©
33t HNNC(@1) 435 438 102 necons | M 144
© HNNC(11), © 5 HCH(38), ©
# Cocees) 473 4% 103 Hocops, M2 e
) ) 5 HCH(48), ©
35  5CCC(14),50CC(28) 504 509 104 HOCCQ) 1454 1462
© CCCN(10), © 5 HCH(71), ©
1
3 e 514 518 05 ncocas M7 147
v CC(14), 0
37 CC(13), T CCCC(16) 519 527 106 HCH(3) 1460 1477
5 HCH(40), ©
38  5OCN(12),56CCC(18) 531 540 107 Heccr) 1462 1485
) 5 HCH(56), ©
39 5CCC(14) 566 571 108 Heocan, | WL 1490
5OCN(12), T
40 HCCO(12), t 571 589 109 SHCC(@0) 1477 1503
ONNC(23)
2
Q éf;g}(cz(o;) ) 586 601 110 5 HCC(46) 1510 1529
vNC(10), v
42 5NCN(10) 600 610 11 ccn 1578 1604
4 scccn) 637 640 13 vNC(@43) 1596 1640
©CCCC(11), T v NC(12), v
6 Nencas) 681 696 115 e 1620 1690
vNC(36), v
47 TCCCC(13) 695 707 116 ccan 1622 1724
vOC(39), v
48 TONNC(32) 700 725 117 NGy 1763 1783
49 vCC(10), THCCC(14) 710 748 118 v OC(46) 1807 1853
51 tHCCC(10) 751 770 120 v CH(78) 2043 2884
52 THCCC(43) 768 800 121 v CH(38) 2969 2907
5 CNN(16), T
% Yiccce 787 806 122 v CH(85) 20971 2922
54 vOC(24) 807 818 123 v CH(52) 2989 2933
55 tHCCC(13) 812 827 124 v CH(67) 2999 2945
vNN(11), 5 NCN(21),
NN 824 839 125 v CH(97) 3019 2955
57 vCC(14), tHCCC(11) 828 849 126 v CH(73) 3027 2970
58 tHCCC(60) 833 864 127 vCHQEI) 3038 2971
59  tHCCC(52) 862 913 128 v CH(48) 3057 299
60  vOC(7), vCC(E21l) 889 918 129 v CH(76) 3071 3010
5 HCC(10), ©
S icons) 902 920 130 v CH(73) 3072 3017
© HCCC(17) , ©
2 131
62 Ceecao) 933 938 3 v CH(86) 3084 3017
63 v CC(15), v OC(19) 934 978 132 v CH(87) 3087 3035
64  THCCC(50) 941 986 133 v CH(87) 309 3038
65  tHCCC(69) 946 999 134 v CH(49) 3094 3038
5 HCH(14), t
66 Yiccm 982 1001 135 v CH(26) 3115 3072
67  vCC(10), tHCCO@6) 989 1012 136 v CH(52) 3125 3082
68 v HCNN(82) 994 1016 137 v CH(58) 3129 309
HCC(11
69 2 Cg(‘ﬁ) )@ 1008 1043 138 vNH(100) 3582 3579
vy TR RO o At
o TRITYTPT
‘ (@)
o= |
o AR W I
Y] | | H Hl“ ! |r[‘( "1 ' )
(b)

Sekil 7. 2 Bilesiginin teorik DFT/B3LYP (a) ve HF 6-

311G(d,p) (b) IR spektrumlar:

degerleri
DFT HF HF DFT HF
C1 0.544 0.620 Cc17 0.125 -0.007 H33 0.131 0.165
c2 0.819 1.055 C18 -0.117 -0.151 H34 0.081 0.146
C3 0.126 0.186 C19 -0.116 -0.137 H35 0.076 0.144
C4 0.071 -0.089 C20 -0.381 -0.342 H36 0.111 0.147
C5 -0.120 -0.137 H21 0.288 0.339 H37 0.096 0.167
(¢ -0.092 -0.144 H22 0.166 0.240 H38 0.118 0.134
c7 -0.138 -0.204 H23 0.108 0.184 H39 0.125 0.122
c8 0.365 0.423 H24 0.090 0.157 H40 0.111 0.128
C9 0.250 0.347 H25 0.093 0.163 N41 -0.343 -0.353
C10 -0.081 -0.031 H26 0.113 0.144 N42 -0.436 -0.567
C11 0.592 0.750 H27 0.121 0.123 N43 -0.421 -0.633
C12 -0.394 -0,417 H28 0.129 0.114 N44 -0.321 -0.311
C13 -0.288 -0.260 H29 0.145 0.157 045 -0543 -0.659
C14 0.122 -0.027 H30 0.141 0.158 046 -0.522 -0.667
C15 -0.123 -0.147 H31 0.164 0.172 047 -0.534 -0.690
C16 -0.121 -0.161 H32 0.141 0.176 048 -0.442 -0.540
Jﬂ =4
Co ol 5
= ]
o
L4 '
> J‘ > [ J

Enomo (B3LYP) : -0.21830Hatree

e
>
'J J‘ “ 2

Evumo (B3LYP) : -0.05563Hatree

*

Evumo (HF) : 0.08889 Hatree

Sekil 8. 2 Bilesiginin DFT/B3LYP ve HF 6-311G(d,p)

yontemlerine
enerjileri

gore

3.1.3

hesaplanan

HOMO-LUMO

3-p-Metoksibenzil-4-(2-asetoksi-3-

metoksibenzilidenamino)-4,5-dihidro-1H-1,2,4-
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triazol-5-on 3) Bilesiginin Teorik - I
& 160 -
Hesaplamalari 8 1o -
g - o
g 2 =

o
@) - 2 0] -
o v ]
o 50 100 150 200
EPY ; 13C-NMR B3LYP/HF(DMSO) TEORIK HESAPLANAN DEGERLER

¢
[
)
®
H
}0
¢ €
’cMm:sauccmm

s -
39 > 29 “ . e B
(b) ﬂ i — s e = =
Py CHsCO OCH; Sekil 10. 3 Bilesiginin DFT/B3LYP ve HF(DMSO)
HN yontemleriyle deneysel ve teorik 3C- ve 'H-NMR
‘ N—N=CH kimyasal kayma degerleri

Tablo 10. 3 Bilesiginin teorik DFT/B3LYP ve HF 6-

CH,CeH,OCH, ()
e 311G(d,p) IR degerleri (cm”)

Sekil 9. 3 Bilesiginin optimize edilmis molekiiler

Titregim DFT HF Titresim DFT HF
yapisinin  Gaussview goriiniimii (a) ve kimyasal TCNNC(35), © ® HCH(13)x
o 1 CCONES), T 10 4 72 HCCO@A3),t 1029 1053
formila (b) CNNC(17) ONNC(10)
© CCCN(14), T
2 CONN@5) t 14 11 73 vCC(13),vOCEl) 1031 1060
. e e . 13 1T ccec(in)
Tablo 9. 3 Bilesiginin deneysel ve teorik *C ve 'H- ,  “ccocpy 2 w7 uNCazuNNGS 1051 106l
NMR (DMSO) kimyasal kayma degerleri (§/ppm) . Looec w s vOCE1), o s 106
Deney. DFT DMSO HF DMSO Fark DFT Fark HF COCC((H;, * HCC(13)
c1 146,42 153,63 143,81 721 2,61 5
5CCCay), © v CC(17), v OC(20),
(¢ 151,39 153,00 142,79 1,61 86 5 NNCC(12), t 40 36 76 S HOC() 1074 1085
c3 148,11 149,80 140,71 1,69 74 Cg(c)g(é?s) e
T T v
6 g 4 7 77 / 1 1
C4 129,84 132,42 119,33 2,58 10,51 ccoc(?) 6 3 HCC(5) 098 10%
cs 117,08 119,73 107,99 2,65 9,09 ,  dCCN(d), T @ . s 5 HCH(25), © s e
C6 126,96 130,63 120,58 3,67 6,38 CCOC(E3) HCOC(25)
9 TCOCCH3) 81 65 80  vOC(5),vCC(14 1144 1156
7 115,26 117,10 104,54 1,84 10,72 T CNNC(1), ©
c8 151,30 157,68 142,77 6,38 8,53 10 CCNN(1), t 85 81 81 5 HCC(48) 1157 1159
& 139,31 147,68 130,82 -8,37 8,49 COCC(84)
50CC(12), T vCC(s),
c1o 56,11 55,37 36,90 074 19,21 1 COCC8) t 91 88 82 Hecus) 1159 1161
cn 168,38 173,33 158,33 495 10,05 occe(in)
c12 20,06 20,39 17,50 0,33 2,56 ©CNNC(10), ©
12 NNCC(11), © 17 95 83 5 HCC(20) 1165 1178
c13 30,23 33,70 30,13 347 01 coccs)
14 -
C 127,44 132,74 123,26 53 418 5 ~HCCOW) 25 110 o 5 HCH(13), © nes 181
c15 129,76 135,13 125,11 5,37 4,65 HCOC(22)
14 THCCOM4) 143 116 85 5 HCC(10) 1169 1187
C16 113,86 110,85 114,00 3,01 014 15 tCccc(l) 152 150 86 v CC(19) 1176 1206
c17 158,09 164,77 151,03 -6,68 7,06 ) )
16 164 156 87 vNeey, v 1182 1208
ci8 113,86 120,74 114,58 6,88 0,72 NN(18), > CNN(10)
T CNNC(11), ©
C19 129,76 134,16 124,12 44 5,64 17 ccen 10) 177 163 88 v OC(27) 1193 1212
20 54,99 54,45 45,43 0,54 9,56
18 ©CCCCR4) 195 171 89 vocaz, 1238 1216
H21 11,99 7,35 7,34 4,64 4,65 HCC(11)
T CNNC(10), T
H22 982 999 10,06 017 024 19 cceca) 206 190 90 "Sggﬂ ° 1240 1225
H23 7,53 8,12 837 0,59 0,84 NNCC(16) 9
H24 7,38 7,53 8,01 0,15 0,63 2 fé 855(92)4), 2 o) 203 91 v ggg;‘;)b 1252 1262
H25 730 7,09 74 021 on 21 tHCOCE1) 231 233 92 T HCCN(41) 1259 1264
H26 3,83 3,61 3,82 0,22 01
n 20CC@)? u2 245 93 T HCCN(13) 1290 129
H27 3,83 3,84 3,55 -0,01 0,28 COC(17)
T HCOC(21), © vCCE?), d
K X 2 4
H28 3,83 415 413 0,32 0,3 3 Cecons) 255 251 9 HON(S) 1204 1306
H29 2,33 1,76 2,62 0,57 0,29
g THNNCA3), = 281 271 95 v CC(20) 1303 1310
H30 2,33 2,12 2,07 0,21 0,26 CNNC(14)
vNC(13), 5
H31 233 164 %69 0,69 036 » 0 Nggq?)' * 301 296 9% HNN(24), 6 1314 1342
H32 3,99 3,70 4,00 0,29 0,01 NNCC1) HCN(Q4)
H33 3,99 4,09 4,17 0,1 0,18 v CCEy), 0
HCN(13), 5 HNN(@47),
H34 K K
7,25 7,58 822 0,33 0,97 7 occu s B4 319 98 HON(S) 1350 1391
H35 6,90 6,59 7,65 0,31 -0,75 COC(17)
H36 6,90 6,95 7,63 -0,05 -0,73 0 OCCC8), T 339 333 9% v CC(11), > 1358 1403
H37 7,25 747 8,08 0,22 0,83 HCEN(2) Heeas)
’ ’ ’ ’ ’ 29 TCCCC(15) 343 345 100 vNC(12) 1404 1413
H38 3,72 345 3,46 0,27 0,26 vOC(13), >
H39 3,72 3,54 400 0,18 0,28 30 COC(I5), T 364 364 101 5 HCH(83) 1414 1438
H40 372 39 3,50 02 0,22 CCNN(10)
50CCQR1), 5 HCH(S)
31 CONN(12) t 78 32 102 oot * 1419 1444
ocee(n) (10)
32 TCCCC(r2) 412 413 103 5 HCH(30) 1423 1445
33 tHNNC(16) 21 418 104 5 HCH(81) 1429 1449
5CCO(12), T 5 HCH(50), ©
34 4 4 105
HNNC(T) 26 23 HCoC) 1432 1452
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35 T HNNC(29) 459 436 106 1439 1456 14 C(4)-C(9) 1.399 1.378 39 C(15)-C(16) 1.39 1.385
) 5 HCH(73), © 15 C(5)-H(23) 1.081 1.071 40 C(16)-H(35) 1.081 1.075
107
36 0CCEn 465 510 HCOC(13) 1444 1461 16 C(5)-C(6) 1.381 1.369 41 C(16)-C(17) 1.395 1.381
T HCCC(11), ®HCH(30), © 17 C(6)-H(24) 1.083 1.074 42 C(17)-0(49) 1.363 1.360
37 13 108 144! 1468
0OCCC(30) 505 5 HCOC(16) 5 o 18 C(6)-C(7) 1.398 1.393 43 C(20)-0(49) 1.420 1.405
dHCH(71), © 19 C(7)-H(25) 1.081 1.072 44 C(20)-H(38) 1.095 1.087
38 acccey 527 529 109 HCOC(11) 1448 1474 20 C(7)-C(8) 1.392 1378 45 C(20)-H(39) 1.095 1.080
© CCCC(14), © 21 C(8)-0(46) 1.360 1341 46 C(20)-H(40) 1.088 1.086
11
3 ONNC(12) 587 5% 0 © HCH(3) 1459 1476 22 0O(46)-C(10) 1.423 1.400 47 C(17)-C(18) 1.401 1.385
5CCC(10), 5 v CC(12), d 23 C(10)-H(26) 1.094 1.085 48 C(18)-H(36) 1.083 1.075
40 coc(14) g 540 554 111 HCC(18), 1460 1481 24 C(10)-H(27) 1.095 1.085 49 C(18)-C(19) 1.384 1.381
HCH(16) 25 C(10)-H(28) 1.088 1.079 50 C(19)-H(37) 1.085 1.076
T HCCO(10), © dHCC(36),
41 9 7 112 1463 1493
ONNC(23) 59 510 ccc(a) 6 g
2 20CNEs) 55 %2 13 vNCOveCes) 17 1523 Tablo 12. 3 Bilesiginin atomlarinin DFT/B3LYP ve HF
g3 TOcCC),x 588 606 114 v CCR3) 1562 159
cccco) 6-311G(d,p) yontemlerine gore hesaplanan mulliken
vOC(12), d
44 117 y y . v
6 cccqo) 631 639 v NC(17), v CC(26) 1588 1636 yuk degerler
48 ©NCNC(17) 684 698 119 v OC(41), v NC(11) 1608 1711 DEFT HE DEFT HE DET HE
49 T CCCC(11) 693 718 120 v OC(48) 1754 1770
50 v CC(25) 710 736 121 v CH(91) 1809 1840 C1 0.385 0.482 c17 0.176 0.208 H33 0.142 0.138
51 TONNC(35) 722 751 122 v CH(51) 2906 2861 C2 0.526 0.726 C18 -0.088 -0.082 H34 0.092 0.093
52 T HCCC(20) 737 764 123 v CH(50) 2915 2870 C3 0.161 0.242 C19 -0.038 -0.042 H35 0.102 0.103
53 ©HCCC(17) 756 781 124 v CH(72) 2961 2893 C4 -0.147 -0.166 C20 -0.132 0.004 H36 0.103 0.105
54 v CC(10) 760 799 125 v CH(98) 2962 2914 C5 -0.028 -0.052 H21 0.251 0.260 H37 0.095 0.109
55 T HCCC(20), t 780 814 126 CH(25 2064 2915 (¢ -0.093 -0.079 H22 0.155 0.182 H38 0.112 0.076
OCCC(32) v 25) c7 -0.104 -0.128 H23 0.105 0.116 H39 0.109 0.097
56 d CNN(16) 789 826 127 v CH(98) 2975 2927 cs8 0.213 0.307 H24 0.098 0.099 H40 0.129 0.077
57 ©HCCC(62) 799 830 128 v CH(51) 3010 2954 C9 0.098 0.245 H25 0.112 0.113 N41 -0.220 -0.281
58 CC(25), d CCC(11) 817 837 129 v CH(46) 3025 2960 C10 -0.134 -0.028 H26 0.119 0.088 N42 -0.310 -0.379
NN(11), d C11 0.335 0.469 H27 0.113 0.098 N43 -0.382 -0.494
59 NCN(23), 823 849 130 v CH(65) 3035 2967 C12 -0.361 -0.250 H28 0.140 0.115 N44 -0.207 -0.260
CCN(19) C13 -0.198 -0.114 H29 0.140 0.123 045 -0.381 -0.531
THCCC(19), t C14 -0.125 0.151 H30 0.145 0.125 046 -0.356 -0.473
60 OCCC(10) 836 875 131 v CH(7) 3045 2981 C15 -0.057 -0.067 H31 0.146 0.140 047 -0.347 -0.501
61 T HCCC(48) 868 907 132 v CH(41) 3058 2990 C16 -0.138 -0.088 H32 0.148 0.150
vOC(15), &
62 ccc(d) 885 914 133 v CH(38) 3068 3014
5 HCC(10),
134
63 HCON(3) 895 919 3 v CH(49) 3074 3015
64 THCCC(19) 918 935 135 v CH(25) 3078 3021 - -
v CC(18), v s a9
S e 920 973 136 v CH(40) 3090 3032 S @,
@
66  tHCCC(57) 942 991 137 v CH(39) 3094 3034 .. >R
67 T HCCC(57) 948 997 138 v CH(52) 3106 3055 > 4 “ ‘.
68 © HONN(@41), © 972 1002 139 v CH(50) 3108 3067
HCCO(11) v Enomo (B3LYP) : -0.22274Hatree Enomo (HF) : -0.31674Hatree
© HCNN(40), ©
69 HCCO(12) 974 1011 140 v CH(62) 3113 3081
5 HCC(23), d
70 CCCE0) 996 1034 141 v NH(100) 3567 3559
71 d NNC(29) 1021 1046

H— (Y[
l
@ ) Evomo (B3LYP) : -0.07072Hatree Evuvo (HF) : 0.08090Hatree

\
Sekil 12. 3 Bilesiginin DFT/B3LYP ve HF 6-311G(d,p)
yontemlerine  gére  hesaplanan ~HOMO-LUMO

i . .M,,I T

enerjileri
3.14 3-p-Klorobenzil-4-(2-asetoksi-3-
f i i H‘|n ’W ‘%;:;r‘m{' YT metoksibenzilidenamino)-4,5-dihidro-1H-1,2 4-
(b) ' e triazol-5-on 4) Bilesiginin Teorik
| ! Hesaplamalar1
I = .
............ J (a) > ® oo ..,'B

>
» @ 22
o &%"‘@ *»

311G(d,p) IR spektrumlari s >,
- B
an® b
Tablo 11. 3 Bilegiginin teorik bag uzunluklan s
No Bag Uz. (A% B3L HF No Bag Uz. (AY) B3LYP HF fe)
YP 1
1 C(1)-N@41 1.296 1.267 26 C(8)-C(9 1.409 1.397
2 CEI:-NEAB; 1.389 1378 27 C(EJ))-O((47)) 1.380 1371 O CHCO OCH;
3 C(1)-C(13) 1.494 1.495 28 0(47)-C(11) 1.392 1.349 (b) HN
4 N(41)-N(42) 1.380 1.368 29 C(11)-0(48) 1.192 1174 | N—N=CH
5 N(@42)-H(21) 1.005 0.990 30 C(11)-C(12) 1508 1.499 o
6 N(42)-C(2) 1.368 1.346 31 C(12)-H(29) 1.091 1.084 N
7 C(2)-0(45) 1.214 1.196 32 C(12)-H(30) 1.091 1.083 CH2C6H4CI(]77)
8 C(2)-N(43) 1.422 1.389 33 C(12)-H(31) 1.087 1.079
9 N@3)N@) 1368 1365 3 C(13)-H(32) 1.092 183 Sekil 13. 4 Bilesiginin optimize edilmis molekiiler

10 N(@44)-C(3) 1.285 1.257 35 C(13)-H(33) 1.091 1.081

1 CE-HE@2) 1083 1071 36 C(13)-C(14) 1521 1m0 yapisiin  gaussview goriiniimii (a) ve kimyasal
12 CE)-Cld) 1466 1477 37 C(14)yC(15) 1391 1385 P
13 C(4)-C(5) 1406 1398 38 C(15)H(34) 1084 1.075 formili (b)
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Tablo 13. 4 Bilesiginin deneysel ve teorik *C ve 'H-
NMR (DMSO) kimyasal kayma degerleri (§/ppm)

No DFT HF No Deney. DFT HF Fark DFT Fark HF
C1 15083 16092  H20 12,05 627 7,33 5,78 4,72
C2 14516 160,16  H21 9,80 926 9,03 0,54 0,77
C3 14214 15854 H22 7,43 742 744 0,01 0,01
C4 13002 13654 H23 741 732 7,02 0,09 0,39
C5 121,32 12543 H24 7,48 895 741 1,47 0,07
C6 13216 13808  H25 3,82 313 380 0,69 0,02
C7 11811 12216  H26 3,82 376 3,55 0,06 0,27
C8 15432 16029  H27 3,82 347 3,13 0,35 0,69
C9 14056 14854  H28 2,31 211 221 02 0,10
C10 52,78 54,45 H29 2,31 2,02 2,07 0,29 0,24
Cl1 16416 17579  H30 2,31 210 213 0,21 0,18
c12 24,65 26,23 H31 4,06 412 397 0,06 0,09
C13 34,07 34,83  H32 4,06 398 4,01 0,08 0,05
Cl4 13918 14628  H33 7,40 716 7,18 022 022
C15 14054 14151  H34 7,34 7,21 7,30 0,13 0,04
Cl6 13841 13941  H35 7,34 722 730 012 0,04
C17 140,87 14500 H36 7,40 701 7,38 0,39 0,02
C18 13531 139,66
C19 13053 141,02
12
=
]
2
§ 10 -
o *
= 8
4 b ‘
Z 6
=%
2
£ 4
=
g2 ¢
Z
F 0 : : - - . : :
2 4 6 8 10 12 14
1H-NMR B3LYP/HF (dmso) TEORIK HESAPLANAN DEGERLER

Sekil 14. 4 Bilesiginin DFI/B3LYP ve HF(DMSO)
yontemleriyle deneysel ve teorik 'H-NMR kimyasal
kayma degerleri

Tablo 14. 4 Bilesiginin teorik DFT/B3LYP ve HF 6-
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311G(d,p) IR degerleri (cm™)
Titresim DFT HF Titresim DFT HF
v CCa2),0
1 ©CCCC(29) 7 5 e NG 1133 1051
2 © CCCNG3) 15 10 6 T HCCO (53) 137 1061
©CCCC3), ©
3 CCNN(12), © 31 26 66 Vﬁgg?(') ® 1137 1062
NCCN(11) (19
©CCCC2), ©
4 COCC(14), © 37 31 7 V}fccég;’)b 1150 1067
CCCN(14)
©COCCER7), ©
5 ccoco, 55 a7 68  vCC46),dCLC(8) 1160 1081
5CCC(16), ©
6 cocc(1s), « 58 43 9 VNNE3) 1085 1086
CNNC(15)
©COCCQO), ©
7 o, 64 50 70  vCC(13), vOC@) 1180 109
5 CNN(15), 5
8 CCN(18), T 83 65 71 vCC@5), vOCU7) 1204 1117
ccocr)
vec(),
9 ©COCC(26) 95 81 7 ooy 1217 113
S HCH(3),
1 7.
0 >0CC(12) 1 88 3 HeoGh 1249 1161
T Cceceqt), © vCC@3), 0
1 oNNean) 125 99 74 HCCoh) 1258 1170
THCCO(S), ©
12 CNNC(13) 131 111 75 v NC(16), v CC(13) 1263 1178
THCCO@9), © S HCC(7), ©
1. 7t
3 () 1B6 15 76 ool 1274 1182
vCC(10),
n ° gﬁg&lﬂn T 71 48 7 HCC(12), © 1290 1206
HCOC(14)
15 ©CNNC (17) 189 166 78 > HOC(28) 1295 1207
16 > CNN(11) a1 189 79 S HCC(12) 1298 1211
+ HCOC(15), ©
17 ccce@d) 27 203 80  vNC(4), vOCUl) 1314 1215
NCCN(17)
v OC(17), v CC(10),
18 > CICC2) %2 25 81 S HCH(11), d 134 1224
occ(12)
soccel), d vCC(15),
19 w1 245 82 1366 1262
COC(18), b CICC(16) HCC(33)
5 CNN(10),
20 ©HCOC(@5) 90 251 83 HCC(26), © 1396 1302
HCCC(15)

21

22

23

24

25

26

27

28

29
30
31

32

33

34

35

36

37

38
39

40
41
42
43

44
45
46
47
48

49

50
51
52
53

54
55

56

57

58
59
60

61
62
63

© HNNC(18), ©

NNCN(19), ©
CNNC(12)

T CCCC(12), T
CICCC(20)

5CCO(17)

5 CCN(16), d
cIcc(n)
50CC(18), d
COC(29)

5 CCN(10), d
CICC(20), T
HCCC(17)
© CCNN(14), ©
0ccc(9)

5 CIC(13), T
HNNC(13), ©
CCNN(10)
5O0CN(17),

CNN(11), 8 NNC(11)

© CCCC(70)
 CIC(10),
HNNC(43)

T HCCC(18), ©
CCceel),
CICCC(22)
5CCC(17),d
0CC(10)

T CCCC(15)
50CC(10),

OCN(12), 5 CCC(11)

>0CN(12), t
ONNC(18)

T OCCC(10)

© CCCC(12)
5CCC(13)

5CCCE39)

v CC(10), d CNN(10)

v CC(10)
THCCC(12), t
CCCC(44), T
NNCN(10)
© CCCC(12)
© HCCC(20)
T ONNC(35)
© HCCC(40)
> CCCEl)

v NC(10), v CC(12),

5 CNN(11), d
NNC(13)

T OCCC(10)
5 HCC(10), d
CCN(12)
© HCCC(68)
5CCC(10), T
HCCC31)
© HCCC(39)

vOC(12), vCC(12)

> HCC(14),
HCCC(22)

vOC(15), vCC(14),

5CCC(10)
T HCCC(28), ©
CCCe(12)
© HCCC(56)
T HCCC(41), ©
CCCC(12)
5CCC(72)
© HCCO(41)
© HCNN(83)

322

334

345

366

383

419

436

453

449
454
508

554

565

578

560

640

657

658
677

681
684
716
759

802
812
835
856
861

870

892
900
917
933

975
978

995

1001

1053
1066
1071

1076
1094
1122

282

293

307

324

344

362

386

407

413
415
454

500

510

529

540

590

606

608
626

631
638
662
703

747
752
775
799
805

809

830
835
849
864

908
912

918

936

975
992
999

1002
1011
1032

84

85

86

87

88

89

90

91

92
93
94

95

96

97

98

99

100

101
102

103
104
105
106

107
108
109
110
111

112

113
114
115
116

117
118

119

120

121
122
123

124
125

5 CNN(10),
HCC(26)

v CC(10), v OC(16),
5 HCC(13)
VvNN(1),d
HCN(11), ©
HCCC(31)
vNC(11),
HCN(42)

5 HCH(62)

5 HNN(62)

vCC(24), d
HCC(15)

5 HCH(34), ©
HCCO24)

5 HCH(33), t
HCCO(24)
> HCH(78)
vNC(3), d

HCH(17)

5 HCH(51)

5 HCH(48), ©
HCOC(20)
5 HCH(41), t
HCOC(16)
5 HCC(16), d
HCH(15)
> HCC(10), &
HCH(13)

5 HCC(18), &
ccc(n)

v CC(27)

v CC(31)
vCC@8), d
HCC(10)

v CC(32)

v NC(41)

v NC(46)

v OC(35), v NC(12)
v OC(45)
v CH(80)
v CH(88)
v CH(96)

v CH(97)

v CH(93)
v CH(96)
v CH(81)
v CH(88)

v CH(62)
v CH(90)

v CH(23)
v CH(52)

v CH(68)
v CH(33)
v CH(33)

v CH(26)
v NH(100)

1400

1431

1454

1483

1496

1311

1534

1542

1544
1549
1552

1568

1573

1580

1594

1599

1607

1704
1730

1742
1792
1828
1892

1861

3168
3185
3100
3226

3231
3235

3256

3259

3265
3266
3294

3456
3874

1307

1311

1342

1382

1391

1403

1408

1438

1445
1446
1450

1456

1468

1476

1481

1493

1501

1594
1610

1623
1630
1682

1710

2954
2965
2982
2991

3021
3022

3027

3047

3049
3055
3066

3083
3558

|

(b)

1

|
",

TR

T

6-311G(d,p) (b) IR spektrumlar1
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Tablo 15. 4 Bilegiginin teorik bag uzunluklar 3.1.5 3-m-Klorobenzil-4-(2-asetoksi-3-
F

Bag Uz. (A°) B3LYP Hi Bag Uz. (A") B3LYP HF

CANET) s 126 »  coonw) 1wz 1oe metoksibenzilidenamino)-4,5-dihidro-1H-1,2,4-

1

2 C(1)-N(39) 1.391 1378 26 C(8)-C(9) 1.401 1.398 . . sxe . .

3 C(1)-H(13) 1.532 1.495 27 C(9)-0(43) 1.431 1.371 triazol-5-on () B11e§1g1n1n Teorik
4 N(37)-N(38) 1432 1.368 28 0(43)-C(11) 1.429 1.350 Hes ap] amalar

5 N(38)-H(20) 1.002 0.990 29 C(11)-O(44) 1.410 1174

6 N(38)-C(2) 1.399 1.346 30 C(11)-C(12) 1.546 1.498

7 C(2)-0(41) 1.244 1.195 31 C(12)-H(28) 1.073 1.083 /& »

8 C(2)-N(39) 1.393 1.389 32 C(12)-H(29) 1.073 1.079 (@) “

9

N(39)-N(40) 1.401 1.366 33 C(12)-H(30) 1.070 1.084 20 Q Q/ 29
10 N(40)-C(3) 1.305 1.257 34 C(13)-H(31) 1.076 1.082 ‘ ‘\ 3 2%
1 C(3)-H(1) 1.078 1.070 35 C(13)-H(32) 1.076 1.081 p ‘/\‘ /
12 C(3)-C(4) 1.541 1.476 36 C(13)-C(14) 1.544 1.520 :» q "
13 C(4)-C(5) 1.397 1.398 37 C(14)-C(15) 1.394 1.385 #9 9’
14 C(4)-C(9) 1.403 1378 38 C(15)-H(33) 1.097 1.074 :» ) ‘ ¥’

15 C(5)-H(22) 1.09 1.071 39 C(15)-C(16) 1.394 1.386 ﬁ D Py
16 C(5)-C(6) 1.390 1.369 40 C(16)-H(34) 1.097 1.073 37 = a
17 C(6)-H(23) 1097 1074 41 C(16)-C(17) 1394 1378
18 C(6)-C(7) 1.391 1.394 42 C(17)-C1(45) 1.760 1.745 (b) o
19 C(7)-H(24) 1.095 1.072 43 C(17)-H(18) 1.393 1.382 I
20 C7)-C@) 1396 1377 44 C(18)-H(5) 1097 1073
7n C(8)-0(42) 1424 1340 45 C(18)-C(19) 1394 1381 O CH5CO OCHj;
2 0(42)-C(10) 1.431 1.401 46 C(19)-H(36) 1.097 1.076 HN /)
23 C(10)-H(25) 1073 1085 47 C(14)-C(19) 1384 1390
24 C(10)-H(26) 1.073 1.085 ‘ N—N=CH
N= \/
Tablo 16. 4 Bilesiginin atomlarinin DFT/B3LYP ve HF }
B . ) . CH,CH,CI(m)
6-311G(d,p) yontemlerine goére hesaplanan mulliken
yiik degerler Sekil 17. 5 Bilesiginin optimize edilmis molekiiler
DFT HF DFT HE DFT___HF yapisinin  GaussView goriiniimii (a) ve kimyasal
c1 0.283 0488  Cl6 0017  0.021 H31 0163  0.154 formiilii (b)
Cc2 0.514 0.725 Cc17 -0.220 -0.271 H32 0.139 0.143
c3 0.096 0.356 C18 0.017 0.026 H33 0.102 0.103
c om0zt Cy 0017 0048 H34 0122 0124 Tablo 17. 5 Bilesiginin deneysel ve teorik *C ve 'H-
cs 0004 0055 H20 0261 0261 H35 0119 0127 . . R
Ce6 -0.102 -0.076 H21 0.110 0.182 H36 0.101 0.115 NMR (DMSO) klmyasal kayma degerlerl (6/ppm)

& M. HF D! Fark DFT Fark HF
cr 0113 0128 H22 0108 0111 N37 0308  -0279 o ?:;Z DFTSI;QZSO 160'\;[30 ‘"5 = “7 >
cs 0.239 0300  H2 0103 0.100 N38 0288 0370 P 151,39 15313 159,77 054 174
c9 0.144 0.244 H24 0.125 0.115 N39 0326 -0.494 C3 148,12 147,73 159,51 0,51 0,39
C10 -0.136 -0.028 H25 0.128 0.089 N40 -0.211 -0.267 E: 1’:(7)'(2)2 1513515'247‘ iiz'g? -Z'?g -:':Z
c1 0.318 0460  H26 0127  0.116 041 0363 0529 Co 12697 12960 137.99 0,60 263
c12 0176 0250  H27 0135 0099 042 0425 0473 c7 115,32 116,34 122,86 1,94 1,02
c13 0.110 0127 H28 0107 0.124 043 0230 0501 g géig ig'}é ig'iz 'g'gg 'g'fi
ci4 0143 0146 H29 0121 0126 o 0449 0430 c10 56,11 5451 5466 225 160
C15 -0.056 -0.066 H30 0.171 0.139 Cl45 -0.070 -0.103 C11 168,37 173,41 174,73 0,46 -5,04

c12 20,06 19,73 25,44 1,02 0,33

c13 30,59 34,59 35,38 4,54 4,00

‘ 2 C14 152,94 142,01 146,98 11,95 10,93

‘i , C15 130,26 134,11 141,12 -3,96 -3,85

3 *9 &% Cl6 138,19 145,50 146,47 8,76 7,31

° (- c17 126,97 130,95 138,14 3,60 3,98
a9 ® c1s 128,95 132,92 140,44 2,82 3,97
9 & c19 127,59 132,94 140,41 412 5,35
Al H20 12,05 6,66 7,14 585 5,39

H21 9,82 9,64 10,08 0,04 0,18

H22 7,44 7,52 8,41 20,02 -0,08

Enowmo (B3LYP) :-0.23209Hatree H23 750 708 795 0,70 0,42
H24 7,29 6,62 7,46 1,08 0,67

H25 3,83 3,81 3,64 0,08 0,02

H26 3,83 3,50 3,89 0,62 0,33

H27 3,83 3,29 421 0,70 0,54

H28 2,33 1,30 1,84 1,08 1,03

H29 2,33 1,82 2,10 0,75 0,51

H30 2,33 1,40 2,00 1,18 0,93

H31 4,00 3,65 415 0,63 0,44

H32 4,09 3,71 4,01 0,54 0,38

Erumo (B3LYP) : -0.07394 Hatree Erumo (HF) : -17887Hatree H33 7,29 6,91 7,86 0,53 038
H34 7,34 6,96 7,83 0,51 0,38

Sekil 16. 4 Bilesiginin DFT/B3LYP ve HF 6-311G(d,p) s 7,36 712 7,96 048 024
. . .. H36 7,31 7,01 7,86 0,55 0,30
yontemlerine  gére  hesaplanan HOMO-LUMO  cs 15 1329 14041 -412 5,3
H20 12,05 6,66 7,14 5,85 5,39

enerjileri
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.. 200 dCCO(14), d
g 180 ; 31 NCN(12), 5 418 426 9% M:I(Cj(;l((l;%b 1426 1435
T - OCN(14)
g8 T CCCC(32),
£ 120 2
2 100 32 CICCC(12), © 428 435 97 b&ggésf;'; 1432 1441
g s ccccet) (
& % THNNC(53), ©
%‘. :2 - - 33 NCNC(12) 445 437 98 © HCH(90) 1434 1443
® 5 ; , ; v CC(16),
o 100 150 200 34 50CC(35) 1460 168 99 HCC(13), 1440 1446
SO) BILOYP/HF TEORIK HESAPLANAN DEGERLER HCH(lg)
5CCC(10), T
2
g .. : 35 €CCa(10), © 500 506 100 égggg?fg; 1444 1458
= | CICCC(18)
Eoe
g _ | - 36 5CCC(16) 524 529 101 b&gggﬁ;’; 1455 1464
£ <
g ‘ e 37 © CCCN(18) 533 545 102 N:gi((ll?) ° 1457 1468
£ 2 @
Z CC(25), 0
- : : ‘ ‘ ‘ 38 50CN(10 549 556 103 v 1461 1474
°% P P P4 - 16 iz 14 10) HCC(21)
VR AP SUOOU.. YOO 3. - SRS . SO 3
RN SO PO 3. - S - ” T%ﬁggﬁﬁi“ - o 104 éggggﬁ'; e 1o
Sekil 18. 5 Bilesiginin DFI/B3LYP ve HF(DMSO) o occceue o w105 vCC@9), v s 1588
. . o 13 1 0ce(10) NC(11)
yontemleriyle deneysel ve teorik BC- ve 'H-NMR o Tocccesx vCCEl), o
. 591 601 106 4 1559 1597
: 3 : ccee( cccas
kimyasal kayma degerleri ) ey
42 dCOC(11) 598 605 107 NC(ll; 1577 1612

5 OCN(15), d v NC(20), v
Tablo 18. 5 Bilesiginin teorik DFT/B3LYP ve HF 6- *  occao e e cces) s e

© HNNC(53), ©

311G(d,p) IR degerleri (cm™? m NCNC(0), © 635 648 109 v NC@4), v 1585 1674
4 CC(28)
Titresim DFT HF No Titregim DFT HF NNCC(13)
T CCCC(44), T
T Ccf\éggggi T 10 7 67 * HONN(78) 982 1015 45 HCCC(2) 664 672 110 vNC(59) 1598 1694
©CCON(11), T v eean, » vNC(11), v
2 CNNC(6), © 13 10 8 dNNC(33), © 998 1033 46 ccc(s), v 671 676 111 1744 1764
HCNN(11) CIC(5 0OC(41)
ccecel) (15)
© CNNC(23), © 48 T ONNC(30) 715 735 112 v OC(49) 1796 1841
3 CCCC(26)t 2 21 69 THCCOM8) 1029 1049 9 ?{I\éﬁgﬁgi * 719 754 113 v CH(67) 2002 2850
NNCC(11)
5NCC(11), 50 THCCC(21) 735 768 114 v CH(99) 2929 2879
4 coNGs) 29 26 70 v NN(32) 1056 1060 vOC(11), v
51 CC(15), T 753 774 115 v CH(60) 2946 2882
5 * (é(éccﬁ%)) * 37 38 71 vOC(@1) 1061 1061 HCCC(24)
T CCOC(24), T vCC(12),® vNC(14),
6 Coccat) 48 W 7 e 1062 1069 52 fep 771 784 116 v CH(99) 2954 2907
, HCCC(11), ©
v OC(20), v 53 * 776 804 17 v CH(53) 2962 2913
7 T ggég(ﬁé)' t 64 61 73 CC(20), d 1060 1083 occe(19)
(13) HCC(14) 54 T HCCC(17) 778 805 118 v CH(21) 3007 2943
5CCN(13), © v CC(34),d vNN(13), &
8 ccec2) 72 69 74 HCC(38) 1077 1090 55 Né:g\(]ﬁ ;,)z» 817 833 119 v CH(47) 3032 2965
© CNNC(11), ©
5 HCH(16), ©
9 COCC(30), © 80 75 7 HCOC(( 4; 1138 1091 56 scccdn), « 842 852 120 v CH(76) 3039 2972
NNCC(12) HCCC(11)
50CC(12), T veca), v 57 © HCCC(68) 855 899 121 v CH(51) 3047 2991
10 coccs), % 86 76 oc(14) 140 1108 58 © HCCC(46) 859 907 122 v CH(51) 3056 3002
20CCC(10) HCOC(13) 59 ©HCCC(42) 877 909 123 v CH(78) 3063 3007
v OC(14), d
n 5 ;I\II\?CC&?)UT 109 108 7 o HCC(61) 1151 1153 60 ccean) 880 918 124 v CH(29) 3069 3015
T COCCA1), T v CC(10), dHCC(26),
13 HCCO(30) 135 127 78 HCC@6) 115 1163 61 HCCC(32), © 909 921 125 v CH(26) 3078 3027
14 T CNNC(16) 152 148 79 HCOC(22) 1166 1172 ng(‘;go)
5 vCC(12),d v v
15 > é\}ccg\glz;) T 174 161 50 HCCE6), T 172 1184 62 cC(s), » 915 926 126 v CH(51) 3083 3032
HCCC(25) cCC(it)
v NC(14), v 63 ©HCCC(64) 928 975 127 v CH(48) 3084 3041
16 TECCCE), T 178 184 81 NN(12), 5 1175 1195 64 T HCCC(51) 934 988 128 v CH(48) 3091 3047
CICCC(37) vCC(7), t
HCC(13) 65 970 995 129 v NH(100) 3548 3532
vCC(17), 0 HCCO(15)
17 © CCCN(20) 194 195 82 HCC(17), © 182 119 6 v CCRd),» 979 999
HCCC(12) CCC(55)
18 ® ElCCCC((lll;) ® 216 199 83 v OC(24) 1188 1205
R Specrum
© CCCN(19), vNN(15), d Ty Wy i T R R T e
19 NNCC(13) 217 217 84 NON(3) 1233 1209 | | il ﬁ ‘Jf' | “’ %1 ' T Tl
5CCC(19), d ccao s | (a) 1
20 CICCo), © 233 235 85 VH c<(: 11’ 1239 1221 | |
CCCC(10) (9 o |
50CC(33), d v OC(17), v 37
21 coce) 238 236 86 cc(10) 1250 1249 .“.)[
© HCOC(40), v CC(30),d |
2 NNCC(10) 259 251 87 Hec@n) 1272 1276 -] N
T CNNC(23), © vCC(3), v & .
23 NNCC(17), © 276 273 88 NC(12), © 1279 1295 - g T T T A o
HNNC(21) HCCC(26) ——
24 5NCC(13) 285 284 89 v o), 1293 1299 R
HCC(56) . ’ = ' = ,,,1 i ‘4 iy Wr‘ e
5 " EEIC\II\IL(;{% * 301 306 90 v CC(27) 1297 1329 ) ( H [
dHCN(22), d
26 ° 2%%“212)’ ® 333 334 91 HNN(28), © 1350 1376
@) HCCC(16)
27 Céfj(ézl)é;’ 361 365 92 > HCH(59) 1354 1379
28 ® Efccc(ffg) ® 368 371 93 Zgliﬁ&?) 1361 1393 T ; - e : -
8 CCO3), © VNC(A7), 0 Sekil 19. 5 Bilesiginin Teorik DFT/B3LYP(a) ve HF 6-
29 CCNN(14), T 377 382 94 HON(E) 1404 1419
occc(i4) 311G(d,p) (b) IR Spektrumlar:
v CIC(44), o v CCs).d
30 e 399 403 95 HCC(20), d 1411 1426
CCC(16)
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Tablo 19. 5 Bilesiginin teorik bag uzunluklari
F

No _ BagUz (A) B3LYP Hi No _ BagUz(A) B3LYP _ HF

1 C(1)-N@37) 1.29 127 23 C(19)-H(36) 1.08 1.07
2 C(1)-N(39) 1.39 138 24 C3)-HE1) 1.08 1.07
3 C(1)-C(13) 1.50 150 25 C(3)-C(4) 147 1.48
4 C(13)-H(31) 1.09 108 26 C(4)-C(5) 1.41 1.40
5 C(13)-H(32) 1.09 108 27 C(4)-C(9) 1.40 1.38
6 NE8)-C(2) 137 135 28 C(5)-H(22) 1.08 1.07
7 C(2)-0(41) 121 119 29 C(5)-C(6) 138 137
8 N(39)-C(2) 142 139 30 C(6)-H(23) 1.08 1.07
9 N(38)-H(20) 1.00 107 31 C(6)-C(7) 1.40 1.39
10 N(37)-N(38) 1.38 137 32 C(7)-H(24) 1.08 1.07
1 N(39)-N(40) 137 136 33 C(7)-C(8) 1.39 138
12 N(40)-C(3) 1.28 126 34 C(8)-0(42) 136 134
13 C(13)-C(14) 1.51 151 35 C(8)-C(9) 1.40 1.40
1 C(14)-C(15) 1.40 139 36 C(9)-0(43) 138 136
15 C(15)-H(33) 1.08 107 37 0(42)-C(10) 142 1.40
16 C(15)-C(16) 1.39 138 38 C(10)-H(25) 1.09 1.08
17 C(16)-C1(45) 1.76 174 39 C(10)-H(26) 1.09 1.08
18 C(16)-C(17) 1.39 138 40 C(10)-H(27) 1.09 1.08
19 C(17)-H(34) 1.08 107 M@ O(44)-C(11) 1.39 136
20 C(17)-C(18) 1.39 138 42 C(11)-0(44) 1.19 117
21 C(18)-H(35) 1.08 107 43 C11)-C(12) 1.51 1.51
22 C(18)-C(19) 1.39 138 44 C(11)-H(28) 1.09 1.08

CBU J. of Sci., Volume 13, Issue 1, 2017, p 193-204

Tablo 22. 3-5 Bilesiklerinin DFT ve B3LYP/ HF(DMSO)
metodlarina gore hesaplanmig 3C-NMR i¢in bulunan
R, standart hata, a ve b degerleri

BC-NMR
B3LYP HF
Bilesik No 3 5 3 5
R? 0.9965 0.9948 0.9879 0.9877
S. hata 2.5596 4.2676 4.7946 4.6505
a 0.9607 0.9745 0.9969 0.9534
b 1.2509 0.5233 7.0619 -1.9546

Tablo 23. 1-5 Bilesiklerinin DFT/B3LYP ve HF(DMSO)
metodlarina gore hesaplanmis '"H-NMR i¢in bulunan
R, standart hata, a ve b degerleri

Tablo 20. 5 Bilesiginin atomlarinin DFT/B3LYP ve HF
6-311G(d,p) yontemlerine gore hesaplanan mulliken

yiik degerler
DFT HF DFT HF DFT HF
c1 0.452 0.473 C16 -0.195 -0.178 H31 0.250 0,253
Cc2 0.581 0.719 c17 -0.111 -0.115 H32 0.250 0,254
3 -0.033 0.057 c18 -0.169 -0.178 H33 0.218 0,222
Cca -0.037 -0.056 c19 -0.108 -0.102 H34 0.222 0,225
5 -0.181 -0.146 H20 0.375 0,366 H35 0.202 0,203
C6 -0.180 -0.184 H21 0.278 0,256 H36 0.194 0,198
c7 -0.258 -0.235 H22 0.212 0,205 N37 0185 -0,19
c8 0.268 0.274 H23 0.200 0,203 N38 0497 -0,456
9 0.112 0.113 H24 0.220 0,198 N39 0372 -0,379
c10 -0.464 -0.465 H25 0.219 0,213 N0 0206 -0211
c11 0414 0418 H26 0.212 0,210 o041 0379 0,357
c12 -0.757 -0.568 H27 0.240 0,241 042 0344 0,356
c13 -0.589 -0.39 H28 0.248 0,244 013 0322 -0,346
cu 0.072 -0.095 H29 0.242 0,254 o 0281 -0,295
c15 -0.178 -0.185 H30 0.254 0,236 Cla5 -0.080  -0,075

Erumo (B3LYP) : -0.07394 Hatree
Sekil 4. 5 Bilesiginin DFT/B3LYP ve HF 6-311G(d,p)

Evumo (HF) : -0.17887Hatree

yontemlerine HOMO-LUMO

enerjileri

gore  hesaplanan

Tablo 21. 1-5 Bilesiklerinin DFT/B3LYP ve HF 6-

B3LYP (debye)

Bilesik No 1 2 3 4 5
R? 0.8007 0.8786 0.8363 0.8786 0.8051
S. hata 1.2607 1.0285 1.1049 1.0285 1.2784
a 0.9816 1.0269 1.0045 1.0269 1.0068
b 0.6994 -0.8729 0.2486 -0.8729 0.6738

HF (debye)

Bilesik No 1 2 3 4 5
R? 0.7856 0.8557 0.8063 0.8557 0.7884
S. hata 1.3074 1.1212 1.2021 1.1212 1.3319
a 0.9230 0.9943 0.9645 0.9943 0.9405
b 0.4516 -0.1876 0.1540 -0.1876 0.4426

311G(d,p) yontemlerine gore hesaplanan dipole
moment degerleri
Dipol M B3LYP (debye)
1 2 3 4 5
Hx 0.6645 0.2575 -0.3232 5.7821 -0.3623
My -7.1710 3.4867 2.9766 5.4614 -7.2871
Mz 3.0352 -1.5248 -0.6378 0.9794 0.8258
MToplam 7.8152 3.8143 3.0613 8.0137 7.3427
HEF (debye)
1 2 3 4 5
Hx 0.6289 0.3664 -1.7255 1.1718 -0.4405
My -8.5753 4.1051 -1.1982 -1.5374 -8.7198
Mz 3.4944 -1.5566 -0.3327 0.6738 0.9939
Toplam 9.2812 4.4056 2.1269 2.0471 8.7873

3 Sonug ve Tartisma

Bilesiklerin R? degerleri arasinda bireysel iliski

sirasiyla degerlendirildiginde; B3LYP/6-
311G(d,p)(DMSO) icin 'H: 0.7856 ve HEF/6-
311G(d,p)(DMSO) igin 'H: 0.997; B3LYP/6-
311G(d,p)(DMSO) icin 'H: 0.8786 ve HEF/6-
311G(d,p)(DMSO) i¢in 'H: 0.8557; B3LYP/6-

311G(d,p)(DMSO) icin BC: 0.9965, 'H: 0.8363 ve
HF/6-311G(d,p)(DMSO) icin C: 0.9879, 'H:
0.8063;  B3LYP/6-311G(d,p)(DMSO) icin 'H:
0.8786 ve HF/6-311G(d,p)(DMSO) igin 'H: 0.8557;
B3LYP/6-311G(d,p)(DMSO) icin 3C: 0.9948, 'H:
0.8051 ve HF/6-311G(d,p)(DMSO) igin *C: 0.9877,
1H: 0.7884 seklinde bir iliski oldugu goriilmiistiir.
Teorik ve deneysel karbon ve proton kimyasal
kayma oranlar1 arasinda a, b ve R? degerine gore
dogrusal bir korelasyon gozlenmistir. N-H
protonlart hari¢ incelenen tiim bilesikler icin
hesaplanan ve deneysel olarak elde edilen
degerler arasinda bir uyum goriilmiistiir. N-H
protonu icin elde edilen teorik degerler ile
deneysel deger arasinda yiiksek bir fark ortaya
cikmigtir. Bunun nedeni 4,5-dihidro-1H-1,2,4-
triazol-5-on halkasindaki N-H protonunun asidik
oOzellik tasimas gosterilebilir [17, 18]. Hesaplanan
teorik IR frekans degerlerinde negatif deger
yoktur. Bu sonug¢ bize bilesiklerin kararl
oldugunu gostermektedir. Ayrica deneysel
karbonil (C=0) piki 1769-1699 cm™ araliklarinda
goriiliirken, teorik olarak karbonil (C=0O) piki
sirastyla B3LYP metodunda 1795-1807 cm™ ve HF
metodunda  1841-1853 cm?  araliklarinda
goriilmiistiir. Incelenen bilesiklerin teorik olarak
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bag uzunluklarinin deneysel verilerle uyumuna
bakmak igin, bilesiklerdeki C-1 ve/veya C-3’e

bagli fenil halkasim1 tagiyan siibstituentli
bilesiklerin  fenil halkalarindaki C-C bag
uzunluklar1 ile C-H bag uzunluklarinm,

literatiirden [19] alinan degerlerler ile kiyaslamasi
yapilmistir. Teorik olarak C-C bag uzunluklar
ortalamalar1 B3LYP 6-311(d,p) temel setine gore
1.3948 A° ve HF 6-311(d,p) temel setine gore
1.3846 A0 olarak bulunmustur. Aym bilesiklerin
C-H bag wuzunluklar1 ortalamalar1 B3LYP 6-
311(d,p) ve HF 6-311(d,p) temel setlerine gore
sirastyla  1.1049 A% ve 1.0932 A° olarak
bulunmustur. Sonug olarak, B3LYP 6-311(d,p)
temel setine gore elde edilen C-C bag uzunluklar
ile C-H bag uzunluklarinin teorik degerlerinin
literatiirle [19] uyumlu oldugu goriilmiistiir.
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