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AT Z AR A0 ) & BE R A BAE . 4l 1 7 ARk Z 1) iy 4 i) . DT B 1k
Ang [l Fil AT1 2 k45 4.

AT 22 (RFE B 0 AL AnglT i) C st i i ik HR 920, 23 BRZS S5 050 A
AEIRSEFETCRI PIFD. AR AT ZARSE PR R B B2 R 258 . X i 4 %
KR AT ZER R R REEEE. RS AT AR AT Z KRG 5057 2
1995 4 Dupont Merchk Pharm JT & [ losartan(3&¥03H). B HAT M1k, A B9 SAR-
TANS 28 AT1 Z AR HE P00 #R S g Y AT A ok ). E %A« valsartan, irbesartan,
candesartan, eprosartan, telmisartan, tasosartan, enoltasosartan, V8, V12 f1 BZI8
U0 AEAR S, FRATE BARRTSE V8. V12 Fil BZIS i% 3 A AT1 ZH5Hiw 0 1. K 1
gt T AT R S5 .

34 35
V8 V12 BZ18

V8 i) i ffi : 71 = C18-C23-C24-C25, 7, =C19-C18-C15-C14, z3 =C17-C12-C11-N1, 7; = C12-C11-N1-
C2, 5= N1-C2-C6-0, rz= C2-C6-O-H, 7 =C8-C7-C5-N1, 73 =C9-C8-C7-C5, o =C10-C9-C8-C7
V12 )l . 71 =C3-C2-C6-0, - =C2-C1-C11-C2, 73 =C1-C5-C7-C8, 7, =C5-C7-C8-C9, 75 = C7-C8-
C9-C10, 73 =C8-C9-C10-H, r; =C1-C11-C12-C17, 73 =C14-C15-C18-C19, 7y =C18-C23-C24-C25, 710 =
C25-C26-C29-C30, 711 =C26-C29-C30-C31
BZI18 iy i ff1 : =1 = C3-C2-C6-0O, 7, = C5-C1-C11-C2, 73 =C1-C11-C12-C14, 7y =C16-C15-C18-C19. 5
=(22-C23-C24-C25, 5 =C25-C26-C29-C30, 7 =C26-C29-C30-C31

1 AT Z A3 V8, V12 1 BZIS 1k 454

Fig. 1 Chemical structures of the AT1 antagonists V8, V12 and BZI8
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YLLK 5 IR 25 53 F losartan (&5 BiE 1 3 R4 70 T R JLATHBL. il T B AT E
MD Fil MC 39 R 1007 D12 T3 WK BEAS s » F HAT 50 45 R v B L 4 fh 2 10 78 4K
o AT AT ZEXX 3 A7 TR S5 Mt — 2 B WF 58, A0 . JATRL Mavromousta-
kos S Fr AR A% 70 B JLATZE A e o SR T 1A o 5 ik x HE kA7 SRS At 1) JL AR 25 # 18 Ak
W IF Hosd e B i3 SR — 2P BETEX 3 Moy 1 B JL AT 44 222
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}TF Mavromoustakos 2 A% ] MD Fil MC pyRI4 25 5, A< 30 %) SARTANS 219 3
Fir AT1 ZAREEHLHI (V8. V12 F1 BZI8) 43 I #E B3LYP/6-31G () K F% k47 T £y
JUMF R ek . F EBLH3R T/ 80 T e T LT R sh 4 3. 78 5 71k 4 070 B8 1 11550 R
FH 2 B R A SR 73038 (GIAO) J5 i, A TR IETHBERE BE &R 738 17— S kb
SEpR B, SR BSLYP/6-311G(d, p)Jrikse M. Fr A 53R Al Gaussian03 & 7 {6 °# 4K
PR 52 AR

2 HERAIR

X B Ao 0 4 3 AR A0 25 AR B2 43 T o — T AR FO R B X B T TR U
TR I LA TR W40 T 15— A S 2 S5 M B — A . [
e T 3 RRZ5H 4 T 1 T £

%1 WAR AN IR S5 40— F BB, FORR init 9 $ICHE 08 STk R I MD/MC 3
FERTAAR IO T A . Cal A SCHAEROLE . 0 H 3 R B, 3 Fh 4y T JL Aol 449 7 76 46 1k
TG B35 AR L 356 A R 3 77 A A5 4. B0 V12 A BZIS f 3 545 b 0
T2 VI SRR L, S50 IR G5 M A H S BR 0 o 0 IS 5F . 45 S0k, V8 —
T A4 S A A G B o, L oo B T B 55 B A B 5 ) A B 3 PR R 1 O 1) % 2k
THCE. B2 AT 3R AT 2 HASHA S TR ALJ5 145 4. A2 SC7E BSLYP/6-31G(d)
KT TFRE 3 4 T HAT T SRS AT AR SR o th B . BT 138 9 3578 3
[0 4 T 4 b SRR 1.

&1 V8, VI2 f1 BZIS &y FHIMMEMMA A ZEEEEMN _HE R
Tablel Dihedral angle of initial geometry and optimized geometry of V8, V12, and BZI8

V8 Vi2 BZ18
Angle(”)

Init. Cal. Init. Cal. Init. Cal.
71 —36.0 —17.0 7.3 10. 5 17.1 20.5
w2 —49.0 —66.6 105.7 107. 6 —72.6 —65.4
73 —80.6 —5.9 —178.6 —179.1 126.7 121. 4
74 —87.4 —82.9 179.3 179. 4 —111.9 —119.6
75 156. 5 59.1 174.9 179.7 —133.7 —160.5
76 38.2 59.7 59.8 59.8 —163.3 —84.1
77 —T77.7 —81.9 —50.6 —26.5 75.2 110. 6
T8 179. 6 177.8 —79.0 —49.3
79 66. 4 64.9 —64.1 —34.0
710 108.1 74.2

T 86.5 50. 6
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Fig. 2 Optimized structures of (a) V8, (b) V12 and (¢) BZI8

F 2 N 3R TAEE S P Z JE 45 ROEGIEH: Ak br & T 9 NOE) % i fil s
WER . AR AT LUE W, SRR A A AT . WIS A R RS B i 5
FEEAR I, 3% 2 MTH 45 BEEAS b OE A R T 43 i 4 AN k1 22 R) R o 7 . [ B
UiBH T Mavromoustakos % ARl MD F1 MC J5 3% F 3R AT & 7 b 2445 20 (19 LA 2544
= A B

R 2 V8, VI2 71 BZI8 4 F ROE HEM LI EMIT HEMILE
Table 2 Experimental and computational results of ROEs of V8, V12 and BZI8

V8 Vi2 BZI8
Protons Distance(nm) Protons Distance(nm) Protons Distance(nm)
Exp. Cal. Exp. Cal. Exp. Cal.
10-8 0.276 0.262
9-7 0.253 0. 256
10-7 0.319 0.262
11-6 0. 230 0.263 11-6 s 0. 255 11-6 vs* 0.203
11-7 0.231 0.252 11-7 s 0. 252 11-7 s 0.282
11-8 0.318 0. 234
11-9 0.351 0. 374
11-13/17 0.225 0. 265 11-32/34 m 0. 457
6-13/17 0.223 0.322 6-13/17 s 0.323 6-13/17 s 0.277
7-13/17 0. 258 0. 326
8-13/17 0. 305 0.478
9-13/17 0. 306 0.531
19-14/16 0.199 0.293 29-14/16 s 0.517 29-14/16 s 0.476
8-4 0.239 0. 349
7-4 0.267 0.28 7-29 m 0.312
9-4 0. 317 0.505

*vs: very strong (0.20~0.25 nm), s: strong (0.25~0. 30 nm), m: medium (0. 30~0. 35 nm)
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3 RVPEE A AR A EAE S NMR SCRE R Fe 8. IR ] LA
AT BT A 8% 5 SR (E A9 R 22 AR AE 6 1. 00 AN . 5 S Ba{E W) & 1 HL AL r
VLTI 5A5 2 A JLAT 2544 2 L A5 B

3 V8. VI2.BZB N FHREFUFMBHTREMERME (L TMS A5 %)

Table 3 Experimental and computational results of chemical shifts for the protons of V8,

V12 and BZI8 (respect to TMS)

V8/8u V12/8u BZ18/6u
Peak no.

Exp. Cal. Exp. Cal. Exp. Cal.

4 7.45 6.98 7.43 6.78
6 4.75 4.74 4.72 4.57 4. 83 5.42
7 2.41 2.34 2.38 1.99 7.49 7.68
8 1. 40 1.56 1. 40 1.52 7.30 7.42
9 1.25 1. 49 1.24 1.19 7.30 7.41
10 0. 81 1.14 0. 80 0.97 7.68 7.98
11 5.41 5.70 5.39 4. 60 5.59 5.54
13/17 7.12 7.26 7.06 6.61 7.16 7.70
14/16 7.12 7.26 6.98 7.09 6.95 7.18
19/20 7.60 7.96 7.57 7.49 7.52 7.41
21 7.59 7.73 7.57 7.49 7.56 7.59
22 7.68 7.63 7.73 8.52 7.71 8.68
29 5.13 5.40 5.05 4.77
33 7.24 8. 20 7.21 7.26
32/34 7.22 7.49 7.19 7.18
31/35 6. 84 7.24 6.79 6.31

o450 A, V12 B 7 o R i 8 R Z A, HAh 45 5 V8 #[H. BZIS i
V12 #HLE . FOETERKIRIR A BT AR . BZIS ke 3R b e i & — K30, 1 V12 K
MEER bR AT AR B, FRATE V8 5 V12, V12 5 BZIS i V- JUA 45 4 AT
AT 3 RIS 4 A RLE. B 3 FT LA H, V8 5 V12 [k IRk
W F W R DT B A AR 4 (RMSD=0. 029 nm) . AL A RIER . £ V12 5 BZIS (1
TR, KRR B N, M C2, 4, 5HBFTE—E. NE 3 A, A fi] i 5R pkme
B BEUCEC A AR 4 (RMSD=0. 081 nm). #RTT, B4~ 2 F 1 DU P 2 8 36 R AR B 11 1 ] 43
A, 31X A] RE SR R R 3% B2 1) B A R
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Fig. 3 The left figure is the superimposition of V8 (thick line) with V12 (thin line) and

the right side is the superposition of BZI8 (thick line) with V12 (thin line)
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A SR 4 T A 2 5 ¥ PL Mavromoustakos 5§ it g 75 9 25 44 & . BFSE T SAR-

TANS %00 3 AT Z K550 (V8. V12 Fil BZIS) 4 T LT 45K . 45 3150 2 A fl
firB. 545 15 Mavromoustakos % AR FI 4 T8 132 FSE 45 % Jr vk BRI 46 7 1
BRHEIE . WAL R (0 LA 45 5 A AR e, GEI T FR 145 21 19 JLAT 4549 14 B Mavromousta-
Kos 2 ) {551 10 26 Ky 558 & 9. ROE Al NMR f 15 (8 F1 52 00 (500 2 f5 e b 5 2ok 45

k=

FOFTE A B, X TR SARTANS /971 FATPBETEH 3 Fhor TAES5H LA 1R
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Quantum Chemical Investigation of the Structure and Chemical
Shifts of AT1 Antagonists V8, V12 and BZI8

ZHANG Hui-ting"** , WANG Lin"*, WEI Jia"?,
HE Hong-qing', YANG Ming-hui'
[1. State Key Laboratory of Magnetic Resonance and Atomic and Molecular Physics
(Wuhan Institute of Physics and Mathematics, Chinese Academy of Sciences), Wuhan 430071, China;
2. Graduate School of the Chinese Academy Sciences Beijing 100049, China]

Abstract: Starting from the structures of Mavromoustakos’ molecular dynamics and
Monte Carlo simulations, the equilibrium geometry structures and the vibrational fre-
quencies of the SARTANS group AT1 antagonists V8, V12 and BZI8 were calculated at
the B3LYP/6-31G(d) level, and the chemical shifts of the protons were calculated by
B3LYP-GIAO method with the basis set of 6-311G(d, p). The computational results
were found in reasonable agreement with the NMR experimental data of ROE and the
'H spectrum. Few differences were found between the structures of Mavromoustakos’s
and ours’. It is postulated that both the structures obtained are reasonable. With super-
imposition of the optimized structure, there is similarity in the biphenyl imidazole rings

of the three molecules belonging to SARTANS group.

Key words: quantum chemical calculation, chemical shift, DFT, ATI1 antagonists
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