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Density function theory calculation on structure of
2-aminino 5-mercato-1, 3, 4 thiadizole inhibitor
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Abstract: Density function theory ( DFT) calculation at the level of B3LYP/6-311+ + G(2d) (5D, 7F) were done to
predict the geometry structures, total energy and net charges of the four dynamic isomers of 2-aminino-5 mercapto-1, 3,
4-thiadizole(AMT) . The facts that the atoms in AMT are lying in a plane and one kind of AMT is the most stable one
have been approved. T he results also indicate that the cycle frameworks in the four dynamic isomers are aroma, and the
corrosion mitigation film of AMTc and Cu is formed by the covalent bond of Cu(I) with 7N atom in AMTc and the coor-
dinate bond of Cu with 2S atom in ATMec. The intensity of intrared light are calculated for the four dynamic isomer of

AMT, and shown in the IR spectrum.
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Fig.1 Structures of four dynamic

isomers of AMT
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Table 1 Optimized bond length R of AMT (nm)

Isomer R(1, 2) R(1, 6) R(1, 7) R(2, 3) R(3, 4) R(3, 5)
AMTa 0.176 6 0.129 7 0.1356 0.176 7 0.176 4 0.128 6
AMTb 0.179 9 0.138 0 0.126 6 0.176 8 0.176 2 0.128 1
AMTc 0.176 7 0.129 3 0.1355 0.178 9 0.165 1 0.134 5
AMTd 0.179 6 0.1377 0.126 5 0.177 9 0.164 9 0.134 2
Isomer R(4, 8) R(5, 6) R(5, 8) R(6, 9) R(7, 9) R(4, 8)
AMTa 0.1354 0.1375 0.100 3 0.135 4
AMTb 0.1354 0.1372 0.100 8 0.135 4
AMTec 0.1374 0.101 0 0.100 3

AMTd 0.1392 0.101 0 0. 1007
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Table 2 Optimized bond angle A of AMT(°)
lsomer  A(1,2,3) A(1,2 6 A(1,2 7 A(1,5 6 A(L, 6 7 A(1,6 9 A(l,7,9 A(1, 7, 10)
AMTa 85.4 114.0 122.2 113.0 123. 8 122.7 118.6
AMTb 89.0 105. 4 122.5 119.6 132. 1 123. 4 113.2
AMTec 89.4 114.7 122. 1 109.3 123.2 122.0 119.3
AMTd 93.1 106. 7 122.5 115.4 130. 8 125. 4 113.7
Tsomer A(2,3,4)  A(2,3,5  A(3, 45  A(3, 4 8  A(3,5 6  A(3,5 8  A(5 6 9)
AMTa 120.3 114.0 125.7 93.2 113.6
AMTb 119.9 115.7 124. 4 93.9 110.3 117.0
AMTec 126.3 105.2 128.5 121.3 121.3
AMTd 126.2 107. 6 126. 2 117.2 122.8 119.2
#3 MR AMT [ A D
Table 3 Optimized dihedrals D of AMT(°)
Isomer D(1, D(1, D(1, D(1, D(1, D(1, D(1, D(1, D(1, D(1,
2,3, 4 2,35 236 237 256 2609 279 2710 567 6179
AMTa 180 0 0 180 0 0 ~ 180 180 180
AMTb 180 0 0 180 0 180 180 ~ 180 0
AMTec 180 0 0 180 0 0 180 180 180
AMTd 180 0 0 180 0 180 180 0
o D(1, D(2, D(2, D(2, D(2, D(3, D(3, D(3, D(3,
6,7,100 3,48 3,56 3,58 3710 456 458 561 56 9
AMTa 0 180 0 180 0 0
AMTb 0 180 0 180 0 0 180
AMTec 0 0 180 180 0 0
AMTd 0 0 180 180 180 0 0 180
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Table 4 Most important atomic orbit energy contribute to HOMO and LOMO orbit(eV)
AMTa AMTb AMTec AMTd
Atom Atomic orbit
HOMO LUMO HOMO LUMO HOMO LUMO HOMO LUMO
5s - 1.044 0.619 - 0.756 0 - 2.080 - 0.755 0 -2.070
1C Sp 0. 446 - 0.232 0.133 0 0. 982 0.356 0 1.187
Spy - 1.825 0. 279 - 0.447 0 - 1.602 - 0.960 0 - 1.521
12s - 0.394 - 0.469 0.202 0 3.037 2.648 0 4.137
2S 12 p, - 0.196 - 0.130 0.073 0 0. 494 0. 005 0 0.513
12 p, - 0.419 0.223 - 0.300 0 - 0.176 0.434 0 0. 140
S5s 2.922 2. 681 - 1.720 0 - 1.823 - 1.935 0 - 3.853
3C 5 p. 0. 099 -0.313 0.272 0 0. 527 1.618 0 1. 867
5p, - 1.322 0. 964 - 1.026 0 - 0.59%4 - 1.046 0 - 2.238
Ss 0.176 - 0.155 0.111 0 - 0.641 - 1.475 0 - 1.453
5N 5 p« 0. 169 0. 048 0.076 0 - 0.882 - 0.084 0 - 0.516
5py - 0.311 - 0.198 0.120 0 - 0.725 0.128 0 - 0.032
Ss - 0.137 - 0.125 0. 340 0 - 0.456 0. 305 0 0.710
6N 5 p« - 0.097 - 0.010 - 0.037 0 0. 064 0. 157 0 0.575
5 py - 0.253 - 0.031 - 0.176 0 0.277 0. 649 0 0.222
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Table 5 Optimized parameters of
AMT molecular by using DFT/B3LYP

bame  WLDEgE kJ'ii)l‘ h k]JEH;Tj/ o kJJEL;ﬁT/ iy
AMTa  3.4177 -2727170.1 - 11.2632  4.069 5

AMTb  3.1297 —-2727144.1 —6.5111  25.2832
AMTc  5.5393 - 27272228 -3.9382  36.808 9
AMTd  5.8794 —-2727117.8 - 15.6215 31.9256
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Table 6 Atom net charges of AMT

Net charge of atom/ eV Net charge of atom/ eV
Atom Atom

AMTa AMTb AMTec AMTd AMTa AMTb AMTec AMTd
1C 0.317 2 0.178 8 0.276 4 0.1329 6N -0.3006 -0.3355 -0.3062 - 0.3687
28 -0.1792 -0.0886 -0.0249 0.047 1 7N -0.6629 -0.5284 -0.6684 -0.4936
3C 0.645 3 0.629 6 0.473 6 0.520 7 8H 0.238 8 0.2307 0.430 2 0.414 5
4S -0.6756 -0.6184 -0.7659 -0.7499 OH 0.3902 0.4127 0.394 3 0.398 2
5N -0.1752 -0.2061 -0.2068 -0.2261 10H 0.402 0 0.3252 0.397 7 0.3250

KT OAMT BRI RS0 55 L
Table 7 Harmonic frequency( v) and IR intensity(/) of AMT

AMTa AMTb AMTec AMTd

v/em™ ! I v/em™ ! I v/em™! I v/em™! I
131 2.3 139 16. 6 113 0.7
175 15.5 186 17.6 234 0.2 153 61.5
215 7.4 220 0.6 279 9.8 241 2.5
293 17.3 336 25.5 363 4.1 283 14.3
367 0.1 392 3.9 378 3.4 402 9.9
374 3.1 419 9.8 436 4.3 432 3.4
412 3.0 551 1.0 518 73.6 521 2.5
570 0.0 585 20.7 547 6.7 566 15.6
583 3.5 592 2.7 601 27.4 608 49.5
614 0.5 643 87.7 601 5.9 649 45.3
639 9.2 706 85.3 654 4.9 719 74.7
750 23.6 729 6.7 748 62.0 728 3.5
907 27.1 902 40. 4 1012 22.9 1 004 37.9
1016 15.4 1037 43.3 1057 147.2 1 068 166. 1
1 064 74.5 1074 62.1 1190 22.4 1126 206.7
1147 10.2 1129 96. 6 1274 96. 0 1220 127.7
1321 80.5 1261 113.7 1 350 296.2 1 346 30.2
1475 66.7 1413 3.7 1482 172.0 1416 50.2
1552 200.2 1 586 31.2 1 607 52.8 1520 202.6
1 646 259.1 1 682 595. 6 1 658 315.3 1 698 498.3
2 605 2.8 2 605 1.7 593 100. 0 3 468 5.6
3598 108.3 3473 9.3 3 609 78.5 3 603 58.3
3734 64.3 3 627 60.3 3728 68.3 3 631 87.2

FRYE SCHR[ 21] HRE ) 8T AMT L4 3% 1 646~ 1 698, 1520~ 1 607, 1 413~ 1 475, 1 057
REH, 753121, 1607, 1553, 1474, 1059, 1  ~ 1068, 1004~ 1016, 728~ 750 em™ ', i
031, 752 em™ 'SEANA BRI, R T RIE 2 LRV SRR .
~ 5 Fn, SER BT EAE S A 3 468~ 3 598, X g B DU B 50 M B8 e T 264t .
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