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4 7h MR DEEH R LM L EHTIE L F3 2 ERZHE

fEHx%

A, R K
SEF, k&

{2E 3 7 I-THPB 3} DA SR VERRE  I-SPD
>1-CDL>I-THP, fij d-THP . F X & & 774t
B0 3 A I-THPB # R 2541 N 51 A IR B T 77,
T Ho 9 E W L, 25 DA R GBEaE—
ARG #y; d-THP g Nfg H, 49 @ 1 5 1-THPB #7)
K, #pzsiRpERg, -SPD &4~ OH, 1 jn iz
W RSEERIRA G EEYY, B B DA Sk
FHEHER,

XA XA PPN 2EERE
EWETEMS 8 AR EEAY ARMNEABST,
FEEUE BT SH-TEHERR

W HEVIE B YT (dl-tetrahydropalmatine,
THP) 2 E &4 25 7R Jb It #] 2 (Corydalis
ambigua) wiIEH] 2 (Corydalis turtschaninovii
Bess. f. Yanhusuo Y H Chou et C C Hsii)
MR RAL, AR T W e s
A, 4rsE I-THP 2 552 {F A, i d-THP
PITER RIS, Zelevd & F/NBERR ) 254
(I-tetrahydroprotoberberine, I-THPB) £ 1% 1-
THP, 2Rl % B ik 4B e,
1 d-THP 28 % —i) DA #5370, i
i, 1-THPBF1 d-THP HELA [ 1 AYIEER
PR, FHRRAMET 5] &, i I-THPB
AR R 25 FRAE R R B TR R B B B
Bork st B gk, BT M,
R AR T BB . %
T THPB [r 10 4o M BOTTY, R A
B 7E i HEH] 2% £ # (Corydalis B) Mfn g %
7 (dehydrocorydaline) 454y, Zx X AT
iE THPB e &R, S AT &
(1-stepholidine, 1-SPD), 7= jiE % # & HJU-
19874 4 A 6 Huk®y  1987T4E11 B 7T AT
AT 1986 4F 9 A 18 RTEILERRY F %R

W EE,

(FPER B BT SIRT, B 200081)
(P EREEG LW AHPTAN, L 200031)

corydalmine,l-CDL), %3 I-THPB @A &350
BRI M (1), 1-THP {{ 3 1 ¥z AL THPB,
d-THP 3% THPB 57k, X'B11 #t 17 otk
feap it i 7 23 5, MBI ENNE
PAER S DA ZAEERIKA,

/0113

Ry, R,
l-stepholidine H H
l-corydalmine H CH,
I-tetrahydropalmatine CH, CH,
d-tetrahydropalmatine CH, CH,
Fig 1. Structures of 4 tetrahydroprotoberberines

TR E R

THPB # R 895 &

1. 1-SPD M\ {4 Hh A~ 72 (Stephania inter—
media) JeAR /> #3 1) 1-SPD 4 &, A FT B2 %
#l, BRE&KNMF K & &, mp163C, [alo-
440°(C, 0.002, mEEE)®,

2. I-CDL )\ W& AFBM A5 5 /Y
I-CDL 45, FZEERH, B A SRR
&, mp 172-3C, [alp-351.6° (C,
0.0018, Z&D,

3. I-THP J\ %M Hi R 2 (Stephania viridi-
flaveus) iR vh 4> 319 I-THP 4 &, F ZEEHS
fil, BRLGRMIELFIRGE, mp 140-1°C,
[als - 287.5°(C, 1.1, &%),
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Tab 1. Effects of 4 THPB (mg/kg) on dopamine receptors
Test 1-SPD 1-CDL I-THP d-THP
[3H]JSpiperone binding 0.085 0.65 0.85 100
K;(pmol/L) no effect
Rotation induced by 50-100
amphetamine 5,antagonized 10,antagonized 50,antagonized potentiated
arpomorphine 5,potentiated 10,antagonized 50,antagonized gg-é?foect
Stereotypy antagonized 5 10 10 10-25
Dopa accumulated 2.5,augmented — 5,augmented 10-25, reduced
% +220 — +310 -30

4. d-THP 2 B8 ML & di-
THP 2 &, KIS AE R, FIREREEAR
RENEMRIERT], Pr4r18 d-THP 4, A O
il BARESERER S R, mp141C,
[alp+288.2°(C,0.4925, 4A17).

THPB B £#3% DA 24 K{ER

1. DA $ k443K % % [*H]spiperone
AELAR, DIANGRER B §l 4%, L % THPB
[ 35 % %) DA 2 fRp3E 1 79, iR KIERR
I-THPB L) B #5L R 1) 1-SPD g3, M
3t 1-CDL .7k, G ¥ 3t I-THP g 35, d-THP
TR (R D,

2. Xk Rik#EFHKE F 6-OHDA i &%
B R DA &t EY, ¥R B (2 mg/
kg, ip) 5l A Bl B M BE ¥, I-THPB 34 fE#E
WARAWLHR /E B, 1t d-THP(50-100 mg/kg,
iDEE R RN ER, B R GREREM
FIBE IR, XED BE X 7 MRKRE/ER
(ED.

22 /KRS IHECO . 2 mg/ke, ip) 5 & K R IAl &
e IR I LR, -SPD ) 4 g # /& M, 1-
CDL fn1 I-THP $%47, 1 d-THP Rggng Hig ¥
G D.

3. k"% (5 mg/keg, ip) 4y R EH
ip 1-SPD, 1-CDL fi1 I-THP(5-10 mg/kg) &4
i £iE S, Wik d-THP(25-50 mg/kg,
i HIEILER (& D,

4. #k4k 6y I-dopa REA ¥ AT X
TR DR K RECRYR P I-dopa & & Efk, &

KRN 25 W8 1 Sl AT DA SRR A b,
X BRI EL RS R, KRS 418—10
R, {55 I-SPD 1 1-THP(2.5-5 mg/kg, ip)
fEfi 1-dopa &g N (%, HIMAHE, EX
PR 0 d-THP 168 H & &b, K7 & i
7 {# 1-dopa KPS I (3£ 2),

Tab 2. Effects of THPB on dopa accumulation

in the rat caudatum

Dose (mg/kg,ip) I-dopa (ug/g) %

1-SPD 1.1+0.3 100

2.5 3.4:£1.3%%F 320

5.0 4.61.5%*% 430

10.0 5.01.6%*" 469

I-THP ¢ 1.00,2 100

2.5 1.6:20.1%* 160

5.0 4.120.2%** 410

10.0 4.0£1.0**" 400

d-THP ¢ 1.00.2 100

25 0.70.4* 63

100 2.0£0.2°** 200
ERiXgERE, I-THPBZ DA % & W

¥ 3, 0 d-THP A n) DA 24K,

THPB 67 E 245

1. #74t3c4pi0c . 1-THPB R 28 By
B e CAD 4 U A7 5% (four—circle automa-—
tic single crystal diffractometer) % | & Ja
¥iE, WENMHBERE. \HXHAZE4

B R a ) Cukg 5 Mokg 45 &f5 XF MK

%E%Euﬁz%m H 2 0° <2e<68 2 0°<26<
27° ATHTIECRA 0-20 F338 5 X, EE S
AR AE BT R A BIE KRR
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Tab 3. Data of crystals and X-ray diffraction from 3 [-THPB

1-SPD 1-CDL 1-THP
Molecular formula C,,O,NH,,.H,0 C,,0,NH,, C,;,O,NH,;-H,0
Lattice Orthorhombic Monoclinic Orthorhombic
Space group P 2,2,2y P2, P 2,2,2,
a(nm) 1.0036(1) 1.0470(1) 0.7436(1)
b(nm) 1.0772(1) 1.1608(1) 1.1788(1)
c(nm) 1.5146(1) 0.7504(1) 2.2282(1)
8 90 100.43(2) 90
V(nm?) 163.74 89,69 195.31
Radiation CuK, CuK, MoK,
Data range(°) 0<26<68 0<20<68 0<C26<C27
Reflection number 2049 2187 2012
Isotropic R factor 0.099 0.102 0.108
Final R factor 0.038 0,034 0,032

RIS, & 2h JITREE W 1K, §ilk
200 DMATH HHAT I R 1 k. HLE ik
£ 20122640 SR HIE, HEPLIZIE, FIE
WA IE, 4 Fb SRR A SR B B B BE W
LB ERILE 3,

2. anfkaysEAal R AE U BIAT AT (Y AR
K VAX-11/730 11501 L 4T 4 o, 6/
IO B AT 4 (3R T 1y SDP 2 B 254 43 47 R T R
BT 4 Bl AR 54y, R BER: (MULTAN 82
F2 ) 3k45 1-CDL, I-THP F1 d-THP {{) ¥)%4 1K
#i, 1-SPD 543471 L) I-THP () 28 VE w1 3R 45
B, RIE, AEEMERNZID:, WmiEE
R IES B T AR AR R A 1 B B B HEATAR
1IE. RETHEES 0.1 /24K 3),

M {8 Fourier Elrm—fy 28 H ik 1~
SPD, I-THP fi1 d-THP # F/K {8 . IEEFEF
£ R EEE 85, il 2 {4 Fourier f1
WINARFIRBFEREEF, RN TAEWIE
KRFEENFEE,SERT&REEEBIE, G5
PO S M B 2 m S TR F R<<0.04(3& 3),

FABIE 5 i 1-THPB Z5#y1 & 50 BT 7% &
RN PR 43 B A AT, £ I [ 4 U E BT B A Tl R
PEIRJEEF. RF ORTEP £EBEF, LIARR
T B K SE R EX ) Sy B, Y I-THPB
—HESEWEE 2),

3. &% THPB 434890 PIE 2 &

SFRRTFETFAE—ELFEY, HENW
FIRXSHRIREB B E SR B E 2 E Bi55
HAREHE—ERTSE LK WETFORE
Ut £ #tE Fe (hkl) 1 Fe (hkl), & AFc'
=FeW(+) —Fe(-), Pkpi EH s AFc® 43 {4
BRARH 20 MG, B BRI S K KR
R EST B BT X R R AFe®, SRIEXT 4
T ME M 20 4 Bijoet piXtHUAT 4T 3 RA, 11 B
Fo(hkl) ,Fo(hkl) 1 AFo, 34 AFo 5 AFc®?
B AFc™ Q55 5, HER, LL1-SPD i, fn
FAFR, RAXNNE—ERFRY AFc 5 AFo
RS —8BIH 75%, MXTRNE &R AFc
fn AFo ff 5 —&H{XF 25%. HIAIEE
—EMFEHEEE 2 44, MZRZIE
BRI AR AL,

4. THPB A 4D # é) = & A 1R
THPB ZRi¥:45H, A, DI RLHEEH, A2
CHRLE—EMTERE, RUC, AR, F
B2y THPB REF= AR IR HLRN B, £ AN
D PEAE T W) 1 R, TERA [ MK
PR A). 4 F THPB i 3¢ /58 I/NELK,
1-SPD (¥ 3t ) <<I-CDL( 1 2 31) <<I-THP (%
}E) =d-THP(% 5), BRBTERERN, &
THPB ¢y gh B3GR, osefaE/h,

5. NREFRI-FmesE A %BH 45
THPB {NJRT X A EHEEER 278K
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Fig 2. Absolute configurations of d-tetrahydropalmatine (d-THP), [-THP, I-corydalmine (l-
CDL), and I-stepholidine (-SPD), The N atom in [-THPB molecule is oriented downward vs
the horizontal plane of A ring, while H, at chiral C, upward vs the plane; the stereo-structure
of d-THP is just opposite to that of |-THPB



Tab 4, The anomalous dispersion of [-SPD crystal
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H K L Fo+*

Fo*

AFo

Ne 1 Ne 2

Fc*

Fe- AFc Fc+ Fe- AFc

-1 -2 -1 78,666
1 1 5 154,092
-4 =5 -2 46,981
1 4 4 14.907
2 3 2 23,360
2 3 5 131,984
-2 =2 -6 116.899
3 1 5 72.000
3 2 4 182.741
~2 ~5 -3 113.686
-2 -2 -4 215,069
1 1 9 104,337
-1 -3 -5 167,147
-5 -2 -2 167.541
2 3 1 36.558
-2 -4 -1 68,403
1 2 4 91,559
-3 -1 -4 203,354
1 1 1 254.152
1 4 1 170.948

81.904 -3.238 16.147
151.8310 +2.782 32.259
46,275 +0.707 9.947
19.313 —4.406 4.169
25.375 -2.014 4.231
129.904 +2.079 27.091
120.947 -—4.048 24.080
70.156 +1.844 14.946
180,382 +2.359 36,491
112.572 +1.114  23.579
218.672 -—3.603 44,073
99.372 +4.965 20.822
168.601 -—1.454 33.954
157.972 +9.569 31,397
35,5680 +0.978 6.823
70.675 ~—2.272 13.033
91.899 -0.341 18,691
201,729 +1,625 40,729
252,579 +1.573 51.261
169.048 +1.900 35.991

16.256 -—0.110 16.306 16.197 +0.109
32.369 —0.110 32.374 32.264 +0,110

9.835 +0.112 9,968 10,080 —0.112

4.283 -0,113 4,239  4.128 +0.111

4.345 -0,114 4,336 4.221 +0.115
27.208 ~0.116 27.175 27.058 +0.117
24.208 -0.128 24.295 24.164 +0.130
14,818 +0.128 14.861 14.988 -0.127
36,362 +0.129 36.441 36.570 -0.129
23.711 -0.132 23.683 23.552 +0.131
44.212 -0.138 44,308 44.169 +0.139
20.683 +0.139 20.727 20.866 -—0.140
34.095 -0.141 34.123 33.983 +0.141
31.248 +0.149 31.229 31.378 —0.150

6.673 +0,151 6.748 6.900 -0.152
13.191 -0.158 13.164 13.005 +0.159
18.527 +0.,164 18,596 18.759 —0.163
40.561 +0.169 40.632 40.800 -—0,169
51.442 -0.181 51.376 51.195 +0.181
35.806 +0.185 35.792 35.977 -0.185

5-54 pm, i NJE 3 D-FRIMEE IR 2 1%

BN, 2909 30 pm,

6. 0-Ng & 4FMTHPBY NE F 5

Oy_q f7E AR T 2 D 357 i R R R BR

*HL, 29(0-58"0»64 nm), WNE

TE A DINER I8
0.425 nm) (3£ 5),

B D,

Pk
F 50, {1
#395(0.417 -

ab 5, Projection distance (nm) of N-O in
THPB on planes of A and D rings

1-SPD 1-CDL [-THP d-THP

N-O, 0.425 0.423 0.417 0,417

A  N-0O, 0.609 0.614 0.600 0.600
ring N-O, 0.595 0.577 0.603 0.603
N-O, 0.638 0.624 0.642 0.642

N-O, 0.425 0.417  0.421 0.421

D N-0, 0.609 0.614 0.584 0.584
ring N-O, 0.609 0.618 0.616 0.616
N-O4 0.642 0.643 0.641 0,641

Dihedral angle
between A and 15.1°
D rings

21,7°  32.5°

32.5°

THPB 5 F{L it H R CNDO/2 i3
P, 4% THPB L4 RNT.,

1. 4 Fp THPB [a] 24 1 15 i I o 2k (35
6ORATIHEN M L [ 45 1F, & &5 HLE
(HOMO) #[ th DI R K 7 8 2H R, TR(REHL
1 (LUMO) il A 3R oK 4@ 4 Ak . X $2 7~ THPB
5 DA Z iR {EMI, A& THPB 2 T4
BRI, MPLAZRAG R, 0% THPB & FH
THIR N, MPLDIAIERGE 6).,

2. 4 P THPB [F] ¥ B RB &L L & 6B,
AR ELERR R X )F M 5 B 55, 1-SPD>1-
CDL>I-THP(% 6,7), & # I-SPD {5 O,,. fir
V4 77 BA D) kb 1-CDL 1 I-THP 9 jin, 3 % 93
I-SPD &% 2 M Eedt, 68 B Y 0, IR
I-SPD B FEARTHRTFHORN. B ERE
AN G RAT Os,a AR BT B B 1255
GET7).

¥ #
A SCHy L B R 65 THPB % DA 524k
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Tab 6. The wave function of [rontier orbital In & THPB

d-THP 1-Thp 1-ChL 1-SPD
HOMO LUMO HOMO LUMO HOMO LUMO HOMO  LUMO
0o Fx 0.16 -0.17 0.12 -0.18
ry -0.17 0.18 -0.21 0.19
ve Q.20 -0,21 0.23
04 Px 0.18 ~0.19 0.11 -0.22
Py -0.14 0.15 -0.20 0.25
Pz 0.24 ~0,25 0.23
¢, Px 0,22
Py -0.39 0.38 -0.47 -0.46
Pz 0.38 -0.38 0.30
C3 Py Q.15 ~-0.14 0.24 0.11
Pz -0.'3 0.13 -0.16
C, Px -0.20
Py 0.27 -0.27 0.21 0.36
Pz -0.26 0.26 -0.18
C5 Px 0.25
Py -0.38 0.38 =0.41 ~0.38
Pz 0,24 =-0.34 0.32
€g Py 0.10 -0.11 0.19 -0.11
Pz -0.10 0.10¢ -0.14
C7 Px -0.19
Py 0.27 =0.27 0.25 0.37
Pz -0.25 0.25 -0.17 . .
Cg Px 0.13 -0.12 -0,18
Pz '0.11 -0.10 0.15
C9 Px -0.11 0.10 0.16
Pzx -0.12 0.11 -0.12
ClO Px 0.23 -0.23 0.12 -0.28
Py -0.16 0.16 =-0.23 0,26
Pz 0,26 -0,25 0,29
Clz Px =0.19 0,20 -0.14 0.23
Py 0.18 -0.18 0.25 -0.24
Pz -~0.23 0.24 -0.24
C13 Px =0.21 0.21 -0.12 0.24
Py  0.16 -0.16 0.22 -0.28
Pz ~0.26 0.26 ~0.25
615 Px 0.19 -0.19 ~0.25
Py -0.22 0.22 -0.31 0.27
Pz 0.26 -0.26 0.23
€6 Py 0.11
H, 8 -0.14 =0.15 0.15
Hlb 5 0,18 0.17 -0.17 0.21
Wg, 8 0.14 0.23
Hop s 0.12 0.12
”9 5 0.19 0.18 0.15 ~0.20
“\63 5 =0.13 -0.13
Higp 5 ~0.17 0.15

AR SR SRR TR R R,
RS B AR F R VR T 50

THPB Fg 7 #a k3t DA Z 4 {EF #2218
MAFERE—E FEL UK T EDE
Hye¢-6101h 1 THPB 2L DA 2k ¥ %, 5
Tab 7.

DA Z k47361075 ifi d-THP ;2 DA HE7s51,
5 DA ZWRFTR Ty, ARSI F
Xigh., @, I-THP fii d-THP {EF ik &R
M, TR EWSEN LI ERE R/ 0GR
5-7), S H ARMEAKER, BAR & T
RURRI . B 2 2 bk 97 1-THP fn Hg
I-THPB ()N J&- T8 AR T 7, Ttk
Bk Co 4 Hy Mg By, ®liAax 72 I-THPB{E
M+ DA 2k sFark ¥ — 4. 5t
R, d-THP fyNJH F $HAFE m L7, C-H,
BT, BCOyBRAESW. Fril, N
C,-H, & M #ja P THPB 5 DA 2 {kH3K 1
7, HESHEEEELEET — E W ERE
#.

=85 THPB W) k5 5 M DA T HKH
fERX& 3 FpI-THPB{Q{L 2% 45 4 £ 18
Rl AR R A R R A GR D,
‘B 14 DA SZ{KHE M AL i DA 24k {fFH
58 B 55 1K F¥ 2 1-SPD>1-CDL>1-THP, it {k
THEEREN, BEERTREEMM, (L3
FERMM NG 7)), HKF5S DA Z46/EH%E
fih—%. B, 2L W BT s
JE, fe5{L THPB 5 DA R ER; =i
B R B3 i 1-THPB (¢ 374k 45 #y (% #1 il &
(B 2), Z8IH I-SPD HIjh F & K, A
1D FEREI e i/, AR AR, A ERRE
BIEKs HIK2 $ Lk I-CDL; I-THP £
A, HEERAD, dMREK, fEERE,
wxRE@® 2, £5,7., ETFTLELAHE K4

The energy level and discharge distribution calculated by CNDO/2

I-SPD 1-CDL I-THP d-THP

Total energy (Hartree) ~234.90 — 245,06 -253.82 —253.82
Binding energy (Hartree) ~20.95 - 23,66 —-24.98 ~24.98
Energy difference of (HOMO - LUMO) 0.527 0.532 0.536 0.536

(Hartree)

Dipole moment (Debye) 1.79 1.79 1.68 1.68
Net charge 0, -0.21 -0.22 ~ 0,22 ~0.22
0Oy -0.32 ~0.24 -0.21 -0.21

O -0.29 -0.21 -0.20 -0.20

O4 -0.21 -0.21 -0.21 ~0.21

N -0.17 -0.17 -0.17 -0.17




[ 55, TTE— ki, 1-THPB J 32 3ERUY

JE A BT 208 BE R A g g HLdh BE Rk, R
25 DA L huysER IR, 25 8 1E A 7R
¥, RZIFR.

I-THPB 3 {k&E#) 5 DA ZHE & B (EH
B& mWis DA =KL &0 EHESR
(Topography), BELf7 A$ZHI%AH, HEHY
il — B ARF RO, (1) & F BIBRK
B OH g NH JE#:2Lp, (2) 4B NE T,
RETERK N* BHES T3, S22 (hBHBAT X Sl s
THRG A, (3) & 5N 5 0.565-0.73
nm, (4) KIHE5ZRT F IR o7 &G,
(5) FaE| LT —M:, (6) IEmtEEY, HEnt
o Fe B it

1R 1 RFV S ELR U 45 R O010D,
B A SRR TR, FIiAH THPB B4t bRy
BT %M, W ENTS DA ZA&MERMES
WA, (1) 7 THPB [ sty & 17 2L
By (an 1-SPD 25 ) Fusp s 3k (4 1-CDL &) ¥ B,
HTR AN &, HIEAREEMNET =
B, WRorREWIEhEE, MERZIEER,
(2) I-THPB [ N[E - FEI D IRETHM T J,
B 4H (0.025-0.035 nm), A=A
5 DA 52 (53600 2 F i 4 £F 5 (3) THPB
B Op,e,a 5 N TR 2925 0.6 nm,  Fr& 5
HERErs, P UE A B, WO NFEHRH
0.42 nm PGB i AR BT, A ARG
iEs (4) THPB A7 B4R NRiAtE, Sl i fix
FR, FerEZ5E {0k fl; (5) THPB X DA &4k
HISEAN I &k & —1E, BN TR Co-
H, 8 gsAm BT (6) B 13 THPB D
AR LR AT Bom 5 A P (HOMO), ifij A
R R AL T i (% 4 Bl (LUMO), B 47
BRE S 2R FHINE N w-n &, PAMTE
SRR, T 52 EE EXOR N R, iR
LR B, BITABLEAER IR O, i
THPB ) £/ 40 7 5% B T I 3, U] D 31 iy HOMO
S TR T R FEHR N, WARKY
LUMO G F#2HE T8 3), NAERKTIE
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W3 2 3E0Y 1-SPD 2533k 7 4 5%, Hifhid Al
I-THPB 5 DA 7k 4 &2 TH T RV HE ]
A, [RCI DEAIH T E BRI, S5THET
BT, RAESZERGTEREBK o= &a; M
AR BRPZ XM, A7 NI T A E
P2 MR 89 AR —% (0. 005—0. 05 nm), T]HEAR
XEFAREEERN S —HE, LRMERK
BHE-—EF A, HEFHE LRI,

DA regeptor

Fig 3. The supposed topography of I-stepholidine
to DA receptors, HOMO, highest occupied molec-
ular orbital at D ring; LUMO, lowest unoccu-
pied molecular orbital at A ring; P, steric hindrance
from chiral C,-H,, HOMO or/and LUMO forms
n-n interaction with aromatic ring (or rings) of
DA receptor residual, Hydrogen bond (e @)
consists of OH at [-SPD and residual group of
DA receptor; ionic bond consists of positive
charge of N* and negative charge at residual DA
receptor, The vertical distance between OH and
N+ is about 0.6 nm to be optimum,

RIS R G ME TR ER, £
E N E kRS THPB (25 B fE A4 20 &R
g Hi I-THPB 5] 2 g X g B g 3k A3k, &t
T AL B Hcls & TR LR T 1-SPD {R R R 25
¥y 2 TR, Jf4EH) I-THPB 5 DA 7 fA 4]
EFHEIRFFIE, FR Ot GURBTIT T AR
wAE.
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Relevance of stereo and quantum chemistry of four tetrahydroproto-

berberines to their effects on dopamine receptors

XUAN Jian-Cheng, LIN Guang-Da

(Shanghai Institute of Biochemistry, Chinese Academy of Sciences, Shanghai 200031)

JIN Guo-Zhang, CHEN Yan

(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 200031)

ABSTRACT I[-Tetrahydropalmatine(I-THP),
I-corydalamine (1-CDL), I-stepholidine (I-
SPD) and d-THP are the homologues of
tetrahydroprotoberberines (THPB). They have
a common structure with different hydroxyl
groups substituting for methoxy groups (Fig
1). It has been demonstrated that the 1-
THPB had the characteristics of dopamine
receptor antagonist in brain with sedative
tranquillizing effect. The order of their po-
tencies was 1-SPD>1-CDL>1-THP. How-
ever, the enantiomor d—THP had no affinity
to DA receptors.

The molecular structures of 4 THPB
were determined by X-ray diffraction method.
The crystallographic parameters of [-SPD,

I-CDL, I-THP and d-THP are respectively
as follows:
a=1.0036, 1.0470,0.7436 and 0,7436 nm
b=1.0772, 1.1608,1.1788 and 1.1701 nm
c=1.5146, 0.7504,2.2282 and 2,2315 nm
Their structures were solved by direct
method and by a difference Fourier systhesis,
then refined to R (isotropic factor) =0.1
(0.09-0.108) for 2012-2640 unique observ-
able reflexions by least squares. The abso-
lute configurations of 4 THPB crystal mole-
cules were determined by Bijoet pairs obser-
vation for 20 pairs of greatest anomalous
contributions with the residuals (final fac-
tors) less than 0.04 (Tab 3). It has been
found that the N atom in I!-THPB mole-



cules is oriented downward vs the horizontal
plane of A ring, while H, at the chiral car-
bon (C,) is oriented upward vs the plane.
Such a common stereo-structure is considered
to be a requirement of stereospecificity for I-—
THPB to dopamine receptors. However, just
opposite to I-THP, the absolute configu-
ration of d-THP is N-atom upward vs the
plane of A ring and H, downward. Thus
it leads a steric hindrance to DA receptor
binding. The distance between N atom and
O,,.,a at A ring or to D ring is 0.58-0.64
nm, which may be an optimum distance for
DA receptor binding. Also the structural
parameters have been demonstrated that the
smaller the A-D dihedral angle, the easier
the binding to the DA receptors.

CNDO/2 calculation of frontier orbjtal
has showed that HOMO is in D ring, but
not in A ring; while LUMO only in A ring
and not in D ring. It is suggested that the
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conjugate ring A or/and D may form a x-x
interaction with an aromatic group (or
groups) of DA receptor residues. The results
of quantum calculation showed that 1-SPD
with two hydroxyl substitution for 2
methoxy groups possesses the most electronic
densities around O, and O, and the highest
binding energy levels for reaction correspond
with the strongest affinity among I-THPB
to DA receptor binding. It is presumed that
the hydroxyl group would form hydrogen
bond with the residue of DA receptors.

Based on the above-mentioned results,
a topography for I-THPB (Fig 3), especially
in I-SPD, to DA receptors is proposed.

KEY WORDS X-ray diffraction; quantum
calculation: dopamine receptors:; I-stepholi-
dine: l-corydalmine; I-tetrahydropalmatine;
d-tetrahydropalmatine; structure—activity
relationship
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