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Abstract

In this study, firstly 3-methyl-4-amino-4,5-dihydro-1H-1,2,4-riazole-5-one requiring for this study were
synthesized. Then, the reaction of this compound with 2-acetoxy-3-methoxybenzaldehyde, which was
synthesized by the reaction of 2-hydroxy-3-methoxybenzaldehyde with aceticanhydride, was investigated and
novel 3-methyl-4-(2-acetoxy-3-methoxybenzylidenamino)-4,5-dihydro-1H-1,2,4-triazol-5-one was obtained.

The theoritical calculation of 3-methyl-4-(2-acetoxy-3-methoxybenzylidenamino)-4,5-dihydro-1H-
1,2,4-triazol-5-one molecule was optimizated by using of B3LYP/6311G(d,p) and HF/6311G(d,p) basic sets.

With Gaussian 09W programme, *"HNMR and **C NMR chemical shift values were calculated and
compared with experimental data. Bond angles, bond lenghts, HOMO-LUMO energies, formal charges, dipole
moments and energy of molecule were calculated by using B3LYP/6311G(d,p) and HF/6311G(d,p) methods.

Keywords: 3-methyl-4-amino-4,5-dihydro-1H-1,2,4-riazole-5-one, B3LYP/6311G(d,p) and
HF/6311G(d,p) basic sets, Gaussian 09W programme

Giris

Calisma igin gerekli 3-metil-4-amino-4,5-dihidro-1H-1,2,4-triazol-5-on  bilesigi
asetonitrilden baslanarak sentezlenmistir. Bu amagla Pinner Metodu kullanilarak [1] Denklem
1 uyarinca etil imidoasetat hidrokloriir (1) elde edilmis ve bu bilesigin sogukta mutlak
etanollii ortamda etil karbazat ile muamelesinden Denklem 2 uyarinca karsin olan 2 tipi etil
asetat etoksikarbonilhidrazon bilesigi sentezlenmistir. 2 bilesiginin hidrazin hidrat ile
muamelesinden ise 3-metil-4-amino-4,5-dihidro-1H-1,2,4-triazol-5-on (3) bilesigi elde
edilmistir (Denklem 1-3) [2-6].
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Calismanin sentez bolimiiniin orijinal kisminda 2-hidroksi-3-metoksibenzaldehidin

(4) asetikanhidrid ile muamelesinden elde edilen 2-asetoksi-3-metoksibenzaldehidin (5) 3

bilesigi ile reaksiyonundan yeni

3-metil-4-(2-asetoksi-3-metoksibenzilidenamino)-4,5-

dihidro-1H-1,2,4-triazol-5-on (6) bilesiginin sentezi gergeklestirilmistir (Denklem 4) [7].
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3-metil-4-(2-asetoksi-3-metoksibenzilidenamino)-4,5-dihidro-1H-1,2,4-triazol-5-on

(6) bilesiginin sentezi: Yuvarlak dipli bir balonda 3 tipi bilesik (0,01 mol) ile ekivalent
miktarda 2-asetoksi-3-metoksibenzaldehidin (5) 20 ml asetik asit i¢indeki ¢ozeltisi geri

sogutucu altinda 1.5 saat kaynatildi. Sogutulduktan sonra cozeltiye saf su ilave edilerek

¢oktirildii. Coken ham tiriin siiziildi, desikatérde CaCl, tizerinde kurutuldu ve etanolden

kristallendirilip vakumda kurutularak saflastirildi.
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E.n. 215 °C
UV (Amax nm; EtOH) / € (dm®.mol™.cm™): 304 (32920), 254 (32020), 238 (29940).

IR (KBr, cm™): 3183 (NH); 1769, 1699 (C=0); 1595, 1578 (C=N); 1288 (CQOO).

'H-NMR (400 MHz, DMSO-dg): 8= 2.27 (3H, s, CH3); 2.33 (3H, s, COCH3); 3.83 (3H, s,
OCHs); 7.28 (1H, d, ArH); 7.36 (1H, t, ArH); 7.54 (1H, d, ArH); 9.83 (1H, s, N=CH); 11.85
(1H, s, NH).

BC-NMR (100 MHz, DMSO-ds): 8= 10.92 (CHs); 19.93 (COCH3); 55.94 (OCHs); 115.05,
117.29, 126.81, 129.81, 138.98, 151.10 (Ar-C); 1144.09 (Triazol Cs); 148.10 (N=CH); 151.25
(Triazol Cs); 168.25 (COCHj).

Teorik Hesaplamalar

Sekil 1. 3-Metil-4-(2-asetoksi-3-metoksi)benzilidenamino-4,5-dihidro-1H-1,2,4-triazol-5-on

bilesiginin (6-311G) Gausview goriiniimii

Calismada,  3-metil-4-(2-asetoksi-3-metoksi)benzilidenamino-4,5-dihidro-1H-1,2,4-
triazol-5-on molekiili B3LYP/6311G(d,p) ve HF/6311G(d,p) temel setleri kullanilarak
optimize edilmistir [8]. Bu islemden sonra *H-NMR ve *C-NMR kayma degerleri GIAO [9]
metoduna gore Gaussian 09W paket programi kullanilarak hesaplanmigtir (Tablo 1). Deneysel
ve teorik olarak bulunan kayma degerleri arasinda regresyon analizi yapilmistir. Deneysel ve
teorik olarak bulunan degerler 8 exp=a+b. & calc. esitligine gore grafige gegcirilmistir.
Sigmaplot programi kullanilarak a ve b sabitleri regresyon katsayist ile standart hata degerleri

bulunmustur (Tablo 2). Calisma i¢in gerekli spekroskopik degerler literatiirden alinmustir [7].
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Ayrica, molekiiliin her iki metoda gore bag uzunluklar1 (Tablo 3), formal yiikleri (Tablo 4),
bag acilar1 (Tablo 5), dipol momentleri (Tablo 6), molekiiliin enerjisi (Tablo 7) ve HOMO-
LUMO enerjileri (Sekil 2)'de hesaplanmustir.

Tablo 1. 3-Metil-4-(2-asetoksi-3-metoksi)benzilidenamino-4,5-dihidro-1H-1,2,4-
triazol-5-on Molekiiliinin TMS’ye Gore *C ve 'H Deneysel ve Teorik (B3LYP ve HF)
NMR (DMSO) Kimyasal Kayma Degerleri (6/ppm)

No Deneysel DFT/6311d,p Fark HF/6311d,p Fark
C1 144.09 153.58 -9.49 160.26 -16.17
C2 151.25 150.46 0.79 158.97 -7.72
C3 148.10 149.15 -1.05 157.38 -9.28
C4 129.81 132.56 -2.75 137.03 -7.22
C5 117.29 118.40 -1.11 125.38 -8.09
C6 126.81 130.73 -3.92 138.14 -11.33
C7 115.05 116.35 -1.30 121.93 -6.88
Cs8 151.10 157.94 -6.84 160.27 -9.17
C9 138.98 146.58 -7.60 148.36 -9.38
C10 55.94 55.02 0.92 54.45 1.49

C11 168.25 174.14 -5.89 175.91 -7.66
C12 19.98 20.66 -0.68 26.32 -6.34
C13 10.92 12.54 -1.62 18.39 -1.47
H14 11.85 7.31 4.54 7.20 4.65

H15 9.83 10.33 -0.50 10.19 -0.36
H16 7.54 7.85 -0.31 8.31 -0.77
H17 7.36 7.43 -0.07 7.95 -0.59
H18 7.28 6.98 0.30 7.40 -0.12
H19 3.83 3.75 0.08 3.84 -0.01
H20 3.83 3.56 0.27 3.55 0.28

H21 3.83 4.07 -0.24 4.14 -0.31
H22 2.33 2.46 -0.13 2.67 -0.34
H23 2.33 1.76 0.57 2.10 0.23

H24 2.33 2.54 -0.21 2.72 -0.39
H25 2.27 2.39 -0.12 2.68 -0.41
H26 2.27 2.37 -0.10 2.68 -0.41
H27 2.27 2.07 0.20 2.44 -0.17
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Tablo 2. 3-Metil-4-(2-asetoksi-3-metoksi)benzilidenamino-4,5-dihidro-1H-1,2,4-
triazol-5-on Molekiilin B3LYP ve HF Metotlarina Gore Hesaplanmis *C ve 'H NMR

Degerleri I¢in Bulunan R, Standart Hata, a ve b Degerleri

B3LYP HF

R SE a b R SE a b

Bc 0,9984 2,9687 0.7695 0.9667 | 0,9979 3,4063 3,4239 0,9616

H 0,9241 1,2826 0,0503 1,0768 | 0,9113 1,3819 0.2670 1,0739

Tablo 3. 3-Metil-4-(2-asetoksi-3-metoksi)benzilidenamino-4,5-dihidro-1H-1,2,4-
triazol-5-on bilesiginin  B3LYP 6-311G(d,p) ve HF 6-311G(d,p) Yontemlerine Gore
Hesaplanan Bag Uzunluklar1 (A°)

No Bag Uzunlugu (A®) B3LYP HF |No Bag Uzunlugu (A%) B3LYP HF
1 C(1)-N(28) 1.36827 1.34592 | 21 C(7)-H(18)  1.08144 1.07231
2 C(1)-N(30) 1.42052 1.38845 | 22 C(7)-C(8) 1.39331 1.37785
3 C(1)-0(32) 1.21674 1.19660 | 23 C(8)-O(33)  1.35687 1.34122
4 N(28)-H(14) 1.00578 0.99031 |24  O(33)-C(10)  1.42189 1.40108
5 N(28)-N(29) 1.38049 1.36996 |25  C(10)-H(19)  1.09548 1.08581
6 N(29)-C(2) 1.29588 1.26626 |26 ~ C(10)-H(20)  1.09490 1.08530
7 C(2)-N(30) 1.38870 1.37937 |27  C(10)-H(21)  1.08834 1.07956
8 C(2)-C(13) 1.48512 1.48754 |28 C(8)-C(9) 1.40568 1.39802
9 C(13)-H(25) 1.09251 1.08356 | 29 C(9)-0(34)  1.38816 1.37158
10 C(13)-H(26) 1.09257 1.08368 |30  O(34)-C(11)  1.38297 1.34909
11 C(13)-H(27) 1.08929 1.08090 |31  C(11)-O(35)  1.19535 1.17497
12 N(30)-N(31) 1.37098 1.36396 |32  C(11)-C(12)  1.50329 1.49894
13 N(31)-C(3) 1.28527 1.25754 |33  C(12)-H(22)  1.09147 1.08360
14 C(3)-H(15) 1.08317 1.07130 |34  C(12)-H(23)  1.08776 1.07985
15 C(3)-C(4) 1.46477 1.47730 |35  C(12)-H(24)  1.09295 1.08443
16 C(4)-C(5) 1.40659 1.39874

17 C(5)-H(16) 1.08162 1.07206

18 C(5)-C(6) 1.38172 1.36981

19 C(6)-H(17) 1.08387 1.07495

20 C(6)-C(7) 1.39923 1.39410

Tablo 4. 3-Metil-4-(2-asetoksi-3-metoksi)benzilidenamino-4,5-dihidro-1H-1,2,4-
triazol-5-on bilesiginin  Atomlarinin B3LYP 6-311G(d,p) ve HF 6-311G(d,p) Yontemlerine

Gore Hesaplanan Formal Yiik Degerleri
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No DFT HF | No DFT HF No DFT HF No DFT HF

Cl1 0536 0.731 | Ci1 0.310 0.468 | H21 0.132 0.115 | H27 0.132 0.128
C2 0.295 0.39% | C12 -0.297 -0.250| N28 -0.312 -0.379| 032 -0.392 -0.532
C3 0.138 0.242 | C13 -0.244 -0.182| N29 -0.219 -0.028 | O33 -0.348 -0.474
C4 -0.133 -0.156 | H14 0.250 0.260 | N30 -0.365 -0.470| O34 -0.366 -0.501
C5 -0.030 -0.064| H15 0.154 0.183 | N31 -0.207 -0.265| O35 -0.311 -0.430
C6 -0.089 -0.069| H16 0.099 0.108 | H22 0.136 0.124
C7 -0.107 -0.132| H17 0.097 0.101 | H23 0.134 0.126
c8 0.210 0.310 | H18 0.110 0.114 | H24 0.152 0.138
C9 0.171 0.239 | H19 0.119 0.098 | H25 0.133 0.122
C10 -0.131 -0.028| H20 0.111 0.088 | H26 0.134 0.125

Tablo 5. 3-Metil-4-(2-asetoksi-3-metoksi)benzilidenamino-4,5-dihidro-1H-1,2,4-
triazol-5-on bilesiginin  B3LYP 6-311G(d,p) ve HF 6-311G(d,p) Yontemlerine Gore
Hesaplanan Bag Acilari (A°)

Bag Acilan B3LYP HF Bag Acilan B3LYP HF

C(1)-N(28)-N(29)  114.439 113.734| C(6)-C(7)-H(18)  119.635 119.453
N(28)-N(29)-C(2)  104.740 105.030 | H(18)-C(7)-C(8)  120.405 120.623
C(1)-N(30)-C(2)  108.245 108.061 C(6)-C(7)-C(8) 119.959 119.924
N(30)-C(2)-N(29)  111.416 111.309| C(7)-C(8)-0(33) 125407 125.437
0(32)-C(1)-N(28)  129.945 129.447 | C(9)-C(8)-0(33)  115.726 115.700
0(32)-C(1)-N(30)  128.896 128.690 C(7)-C(8)-C(9) 118.865 118.860
C(1)-N(28)-H(14)  125.133 125.285| C(8)-0(33)-C(10)  118.346 119.657
H(14)-N(28)-N(29)  120.428 120974 | O(33)-C(10)-H(19)  111.454 111.353
N(29)-C(2)-C(13)  125.107 125.385| O(33)-C(10)-H(20) 111225 111.137
N(30)-C(2)-C(13)  123.477 123306 | O(33)-C(10)-H(21)  105.722 106.131
H(25)-C(13)-H(26)  107.408 107.970 | H(19)-C(10)-H(20)  109.654 109.719
H(25)-C(13)-H(27) 109527 109.787 | H(19)-C(10)-H(21)  109.284 109.094
H(26)-C(13)-H(27)  109.496 109.754 | H(20)-C(10)-H(21)  109.405 109.313
C(1)-N(30)-N(31)  130.494 130.878 C(8)-C(9)-C(4) 121.371 121.421
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C(2-N(30)-N(31)  121.249 121.043| C(8)-C(9)-O(34)  119.058 118.622
N(30)-N(31)-C(3)  118.507 119.458| C(4)-C(9)-0(34)  119.494 119.900
N(31)-C(3)-H(15)  122.061 122.364| C(9)-O(34)-C(11)  118.400 119.306
H(15)-C(3)-C(4)  117.975 117.748 | O(34)-C(11)-0(35) 123.382 123.281
C(3)-C(4)-C(5) 122522 122.112| O(34)-C(11)-C(12)  109.383 110.192
C(3)-C(4)-C(9)  118.664 118.824 | O(35)-C(11)-C(12) 127.221 126.516
C(4)-C(5)-H(16)  118.686 119.140| C(11)-C(12)-H(22)  110.005 109.423
H(16)-C(5)-C(6)  121.312 121.096 | C(11)-C(12)-H(23)  109.353 109.383
C(4)-C(5)-C(6)  120.001 119.764 | C(11)-C(12)-H(24)  109.402 109.250
C(5)-C(6)-H(17)  119.975 120.006 | H(22)-C(12)-H(23) 110505 110.542
H(17)-C(6)-C(7)  119.038 119.027 | H(22)-C(12)-H(24)  107.649 108.051
C(5)-C(6)-C(7) 120986 120.967 | H(23)-C(12)-H(24)  109.903 110.166

Tablo 6. 3-Metil-4-(2-asetoksi-3-metoksi)benzilidenamino-4,5-dihidro-1H-1,2,4-
triazol-5-on bilesiginin  B3LYP 6-311G(d,p) ve HF 6-311G(d,p) Yontemlerine Gore

Hesaplanan Dipol Moment Degerleri

. 1.3883 -2.1029 -1.5127 2.9390
.1.0843 29391 -15111 3.4781

Tablo 7. 3-Metil-4-(2-asetoksi-3-metoksi)benzilidenamino-4,5-dihidro-1H-1,2,4-
triazol-5-on bilesiginin  B3LYP 6-311G(d,p) ve HF 6-311G(d,p) Yontemlerine Gore

Hesaplanan Enerji Degerleri

-1023 95188152  -1017.89632007
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Eromo (B3LYP) : -0.22681

o

ELumo (B3LYP) : -0.06518 ELumo (HF) : 0.07955

Sekil 2. 3-Metil-4-(2-asetoksi-3-metoksi)benzilidenamino-4,5-dihidro-1H-1,2,4-
triazol-5-on bilesiginin  B3LYP 6-311G(d,p) ve HF 6-311G(d,p) Yontemlerine Gore
Hesaplanan Homo-Lumo Enerjileri

Bu ¢alisma TUBITAK tarafindan desteklenmistir (107T633).
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