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R REZ PR RIS B3LYP J5 iR REAL & W) 23 - HEA T JLAT R B O AL AR A58, 45 BILL A1 G35 b 2Ot 3%
BRI BRI 2R BB T SRR R R B i I OTE . 45 2R R, 701 N A SR A
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(/1) 20 nm 747, HAGE R JE 6.
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ARF R Ko AT A W SR — b 45 44 Dy e 1 4R 2R
A, T HBA IR DU PO T DAL IR
Y8 PR 95 RIS PR AE 55 A= 6 14 , 7 B 2 F 25 4 4k
AU IR RN AN E, B —2 1oL 2 H 5
JUURIBCE AT P, RO e A A
VI A B S LA Wi R 9T 32 B2 R AR
A RS T LR E AT AR s Y s
BRI S A T B R IER MR 5-HfR-1,3,
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A B EES T X AR AL B W o - G A e E
TS L TH 5, 5 S g 25 2 th g, kT 3R A5 TG
SO ) 20 A8 65 | B R O = o i
PR, A — e (.

Ak BTz PR BRI B3LYP Jy vk I B 2%
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2. 1. FEU SIS TFEH

1E B3LYP/6-31G /KA AR AL & 4 43
F 1Y Z BT RER G RN R T IA, 15 3 TG JE A A AR e
2R, anlE 1 iz B9 Isomer 1 il Isomer 2, = 24544
ST L.

RS WR, R e R | A Isomer 1 43
T C(15)—H---0(2) 4> ¥ N &8, 5 71y
AE L Tsomer 2 Z3FREEEAR 19 kI/mol 2247, A | T
S FIEE I, Isomer 1 23 [b Isomer 2 732
L IX 5 XS ZAT S S 0 AR A 1Y AR A — B, 4
FIZHCS SCRR [ 2 ] 45 3R o3 R R S5 2 8005 5
FEFARE MY Isomer 1 73F 1, A N(1) 5 C(13)=S
(1) TE R p-m FL5E, BUE 5374 =4 1H, R IF ok
TR RN 48 TP L T A9 T A 240 50°, 28 DR e T 5
-2 - R IR L2 11T © ) T A

2.2, LISMFEIEFNHL B i S
WK 2 iR, 76 500—1100 cm ™' 35 Fl P B9 PR 3h



13 2T 5-(2- 07 S AT k-1 -7 P 3 ) -1 )3, 4 WE ik 2B ) 2544 , iS5 ST 2R R I BLE A 9T. - 7737
Isomer1 Isomer2
BT R & Yo T IR e 2
®1 B T E RS
N N N
wiom P P /(") ISR 35 I

N(1)—C(13) 0. 1358 0. 1317 0. 1360 C(13)—N(1)—N(2) 113.8 123.6 113.6

N(1)—N(2) 0.1374 0. 1375 0.1374 N(1)—N(2)—C(14) 103.1 103.2 103.0

N(2)—C(14) 0. 1289 0. 1269 0. 1290 C(5)—N(3)—C(15) 126.0 125. 4 126.2

N(3)—C(5) 0. 1394 0. 1379 0. 1393 C(5)—N(3)—C(17) 106. 1 107. 1 106. 2

N(3)—C(15) 0. 1456 0. 1460 0. 1451 C(15)—N(3)—C(17) 127.9 127.1 127. 6

N(3)—C(17) 0. 1391 0. 1356 0.1393 C(6)—N(4)—C(17) 105.4 105. 4 105.2

N(4)—C(6) 0. 1387 0. 1384 0. 1390 C(13)—0(1)—(14) 107. 1 105.5 106. 9
N(4)—C(17) 0. 1308 0.1312 0. 1303 C(7)—0(2)—C(16) 118.1 118.1 118.0
0(1)—C(13) 0. 1387 0. 1371 0. 1390 C(2)—C(1)—C(6) 117.9 118.0
0(1)—C(14) 0. 1367 0. 1359 0. 1363 C(1)—C(2)—C(3) 121.3 121.4
0(2)—C(16) 0. 1424 0. 1401 0. 1406 C(2)—C(3)—C(4) 121.7 121.6
0(2)—C(7) 0. 1375 0. 1367 0. 1370 C(3)—C(4)—C(5) 116. 6 116.5
S(1)—C(13) 0. 1641 0. 1642 0. 1639 C(4)—C(5)—C(6) 122.4 122.7
C(1)—C(2) 0. 1390 0. 1391 N(3)—C(5)—C(6) 105.0 104. 8
C(1)—C(6) 0. 1400 0. 1399 N(4)—C(6)—C(5) 110.3 110. 6
C(2)—C(3) 0. 1409 0. 1408 C(8)—C(7)—C(12) 120.3 120. 1
C(3)—C(4) 0. 1393 0. 1394 C(7)—C(8)—C(9) 119.7 119.3
C(4)—C(5) 0. 1397 0. 1395 C(8)—C(9)—C(10) 120. 6 120.9
C(5)—C(6) 0. 1413 0.1412 | €(9)—C(10)—C(11) 119.3 119.3

C(7)—C(8) 0. 1401 0.1399 | C(10)—C(11)—C(12) 120.9 120.6

C(7)—C(12) 0. 1398 0. 1402 N(1)—C(13)—0(1) 102.7 102. 8
C(8)—C(9) 0. 1390 0. 1399 N(1)—C(13)—S(1) 131.3 131.2
€(9)—C(10) 0. 1399 0.1392 | N(2)—C(14)—C(15) 127.7 126.8
C(10)—C(11) 0. 1392 0. 1400 N(3)—C(15)—C(14) 114.1 113.5
C(11)—C(12) 0. 1399 0. 1389 0(2)—C(16)—C(17) 109.7 108. 6

C(14)—C(15) 0. 1498 0.1497 | N(4)—C(17)—C(16) 122.1 126.3
C(16)—C(17) 0. 1497 0. 1504 C(15)—H---0(2) 113.5

C(15)—H---0(2) 0.2396
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2.3. FFHESTERFRELIE

VRS Y 3 FAE I —F B o, i 4T
SEHMIBOGITE ) 53 Hr AR 12, AR SCEEHR AR Y Tsomer
1 25 5Lah b AT RT 2 40 F Bl 3 . IR PCM
BRI A 16 W3 (SCRF ) B 7E B3LYP/6 - 31 +
+ G IR Z A S VT S L
AT T W5 AR OB, 43 B HE s F AL 300
BB L T IR SO 3 An 1 3 BT 7. 437 i 2 3
K 4 Fis. 32 2 g o T R EBR S MBREH. 43

cm -

Hri B JnT A, b Ak & 4 43 76 SO TP i IR
Be s MU KA F 307 nm , B RIVE L & A 15 B
(Bl /N ) . R v B I RE B R BRI OR TR T
HOMO F1 HOMO -3 %I LUMO B4 F-BRiE, % 5 A1
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RN AETCOC. e R POEIE WA E K H T HOMO
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2.4. LEMBEES FHRERNFHER

TEARBh A3 al b, 2 T Geit A0 o
TEIA R R T, 5-(2-55 5 H 2R 28 51 Dk mg-1-3 H
H)-1,3,4 W -2 B R AR 20 1 B IR EE R
H, BRUERE IRV C,,  ARUEBE IR S, FIRR I BE 7K
HHBE G, AT A IS iR E, Lol
EExich



1) TS 5-(2-07 AN SEATFIRk-1-0 3% ) -1,3 4 WS g2l 19 4544 , il 5 A 2 e B BB 5T 7739

K2 PR EYI A TAE AR SR A R OB ol

oSl PN W/ nm - BRIERE eV PRF iR T BRAT S SR
A 307 4.04 0. 0001 H—3L(42% ) H—L(24% )
274 4.52 0. 0638 H-L(72% )
236 5.25 0.1785 H—4—L+2(42% ) H—3—L +1(25%)
216 5.74 0. 0672 H—1L+6(36% ) H—5—L+1(35%)
il 4.9 293 4.24 0. 0004 H—4—L(56% ) H—4—L+1(24% )
269 4.61 0.1142 H—I15L(50% ) H—L(30% )
268 4.63 0.0125 H—L(73% ) H—1—L(20% )
257 4.82 0. 1530 H—3—L(61%)
247 5.02 0. 2007 H—1—-L+1(50% ) H—2—L +1(22%)
215 5.75 0.2013 HoL +5(44% )H—5—L +1(35%)
203 6.11 0. 1940 H—3-L+5(31%) H—1—>L+7(31%)
—H Lk 10. 36 289 4.29 0. 0006 H—4>L(58% ) H—4—L+1(24%)
268 4.62 0. 0285 H—L(82% )
267 4.64 0. 1033 H—1—L(56% ) H—L(23% )
256 4.85 0.1797 H—3L(57% )H—L +1(28% )
246 5.04 0.2773 H—I1—L+1(55% ) H—2—L+1(28%)
216 5.75 0. 2081 HoL+5(43% ) H—5—L +3(23% )
202 6.14 0. 1480 H—35L +5(37% ) H—I1—L +8(29% )
7. 24.5 287 4.32 0. 0007 H—4—L(58% )H—4—L +1(23%)
268 4.62 0.0123 H-L(89% )
266 4.66 0.1112 H—1L(58% ) H—2—L(23% )
255 4.87 0. 1810 H—1—-L(61%)
245 5.05 0.2712 H—1>L+1(55% ) H—2—L+1(30%)
215 5.75 0.2510 HoL +5(49% )H—5—L +3(27% )
206 6.02 0.1419 H—1—L+6(40% ) H—2—L +5(35%)
201 6.16 0.1170 H—3—L+5(40% ) H—1—L +8(28%)

a)H and L denote the highest occupied and lowest virtue molecular orbital (HOMO and LUMO) , respectively.

HE 5 B, SRR TR, 5-(2-J5 A B 3t H, =621.9694 +0.5681T (kJ - mol™"),
FETFBRME-1-3F FF L) -1 ,3 4 W — B2 -BRER 4> F 1T S =375.8428 +0.90217 (J-mol™ - K™),
HEEE RS H,, FIPRAEEE RN S, MARUHERE IRIAEE C, C, =-21.3197 +1.3103T - 5.7627
PRER , 3X S H T 404 2 04 B R i I v x 107*7%  (J - mol™" « K™).

K. AEAREE ST R H1298—1000 K IRBEEVERIN, %5 G, =H, - T S, "1SEIbRE1L G Y53 F i bR e EE
TSR E RS FEE R0 SRR dy RS A lRE 6, SRERRECCR

AT LR RO R OC R BE R A5 TR A 5 T 2 G, =621.9694 - 375.2747T
TIRPREIEROCR AR RECC RN ~0.90217* (kJ - mol™).
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Theoretical study on the structure, spectra and thermodynamic
property of 5-(2-aryloxy-methylbenzimidazole-1-
carbadehyde) -1,3,4-oxadiazole-2-thione”

Li Xue-Mei’  Zhang Jian-Ping
( Department of Physics and Electronic Engineering, Leshan Normal University, Leshan 614000, China)
(Received 15 March 2010 ; revised manuscript received 8 April 2010)

Abstract
The geometry structure optimization and frequency calculation of the title compound molecule have been studied using
density functional theory B3LYP method, and infrared spectrum, Raman spectrum and thermodynamic properties at
different temperatures have been obtained. The electronic absorption spectrum in gas and different solvent have been
calculated and simulated. The results showed that the formation of intra-molecular hydrogen bond was helpful to stability of
the title compound molecule, which was in good agreement with experimental crystal structure. The peak of maximal
absorption located at 236 nm in gas, belonging to near UV, and solvent effect made the maximal absorption wavelength

blue-shifted about 20 nm, and independent of solvent polarity.

Keywords: midazole, thione, spectra and thermodynamic properties, density functional theory
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