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Fe il A T
SN IR A kﬁﬁé}mwgkﬁé%’ T o- ShEBHEM, b EREEg
B g 5.0 , BIEGLIEN— R, A AmiE l&wﬁsﬁlfé@%ﬁn i . ofrﬂIV,g -
th s, o AT TR R R — ERREEER.
T DARBEC MR AIA S A B R B S 8k Y, x?ﬂ:‘*%ﬂﬁ%aﬁﬁe% &,
Bieam v, , HEBEEHBHRFER.
AR BRXRMA Y o — ZHIEHE RS, Mo A ity CNDO/Z BERAHRE,
EREW o, — ZHFADE B SRIEAEE (EHOMO )EMX, SHETTEAIEE
(ELEMO)ﬁa‘aé‘é 5 AE(ELEMO - EHOMO ) fUfi% , S4B RIHN M ABE AE
W ET ., BRxRA W, — SREAFRZ—, ARRERRNEEE LY.
B RGEAMBH BN IFMAE R SR K.

=k ® S

TR A I, BB RBORBHIE. ALAME LA IR - 400 B, KBr/E
K. BB BUHFX - 900 %, TMS MR, BRi% 0y Nicolet—~ FTM 200 %, {61
LATS ¥R T A T GF,y, 5 CMC — Na (0.8% Y7k iAW %, 100 C {&fL 1 h
FEETFRRBNLH, 254nm EIMTRA,

N—(3,4- —REAEXZE)-o-F ZEEQ)

o TR I0g3 A4~ ZRERERIE . T g BEHM P, BATIEES, wigm
3k, ZBFHRF 190C, BAAM, HEREAKRER. KB 3h,AHE 80 C AR
100 mi 5 R RHGIRA394), 1% HClFEFI Na,CO, M4 & 38 3 k, F/AMELSM, £
7k Na,SO, T4, S8, HERBERSE 15 ml &7{5 A ZEE 200 ml ifrrdwu*" IR,
BAAW&EITg, mp 110 ~ 1127, 3K 90.6%.
6,7~ THEHE -1~ (o- EHE)-3,4- SERE (4)

o B3 15 g IFEAKRR 120 m) Ft POCL 1S ml, B, MASEIN, AARSKER, RKE

R R, LEARRE, TRALEE, RN 2hJ5, Bk LHR, WRER S0 ml, Fin
AW HCI Sml , EL N, B, WHikERER 12, BERETA REREARE
pH 8 ~ 9, BRI, CEBHREL, Ak, Tk Na,SO, FiR, i, WKIKREETEAE
Bk 6 g, B# 76.0%. Hth 1g MR 10.m1 HAR, WA HCl 2 pH 3 ?ﬁ'!‘ii”ﬂbﬁ@ g,
MK EEERM, B0, HHAGE S, mpl96~ 198C .

6.7- ZHHEE -1- («—F FHE)-1.2,3,4 - MEREMAL;)

B4 2 g /KT BT 40 ml ¥, L1k 0.5 ml, 3 IR IMAKBH, 3 g, BRIk iR i LT da
TREA, BB Sh, RIEERAA, Mk 80 ml, A S ml, S ET-Br KBH,, Ailkmirt,
TRAREL, K, FeRNa, SO, T4, Sif, WREET, NENAMR, ik HCl 24 B 47
W, dok, AREERAEOHSIRER 1.3g,mp232 ~ 234T, WK 58.2% . THRY
#7C,,H,,NO,CI, BB %C  69.74 ,H 6.91 , N 3.70 ;S %c 69.70,H 7.24 N 4,08,

ﬂ: W, _, ., Skl

- CHEH -1- (- BPE)-2- 28 -1,2,3 .4~ PY & SRR (TEL,, ) |
Hit 4 3 g IRCHE 10 ml IR th AR, R SOh , i , Jok CBEYE . BEHAR
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HEATC/K BT 40 ml IR, M2 K 0.5 ml, kA KBH, 5g , R hiBLL G HIR KA,
WEER. KHBEREER, REYMAk 60ml, FWE Sml 2 BARRPA KBH,. LAWKRE
KIHZE pHS ~ 9, IR Yy, CEBEIRE, &k, Tk Na,SO, FIg. ik, Kk ET,
FLARBIARE, @A PR HCIRW, GEEWH. S, BERTkEEER, SErbie,
Tk, WM BEEIRM, &%, BEABARER 1.5g, mp 161 ~ 163 C Kk
41.7%. FTEIH C,.H,,NOCl, BRIE %C 72.44, H7.09 ,N 3.52 ; LHME %C 72.47,
H 6.79 ,N 4.01, :
AL, _ o, - MRS
7-Z8E -1- («-FHE)-1,2,3,4- OSFEM )

B 111, 4 g 10 40%HBr 40ml , B 1 h fRA TTREMTH, 4EEEIR 8 h . 2, Hemudir,
HIERIRFETE 2.5g ,mp238 ~ 239.5 T UK 54.1%, EHE DT CoH,NO,Br, BEE
%C 62.19.H 5.22 ,N 3.63 ; LA %C 62.04 ,HS5.17 ,N 3.25,

ety 1, Bk,

6.7- —HREH -1- -HEFH)-2- HZHE -1,2,3 .4 - BEREHRAV,)

Bl 3g IRFIAKE 30ml , BEEETFHMEAZEEE 1.5ml,0.5h JFMA Na,CO, 2g .,
#HEdh, A 3%NaOH iF# Sml, 7k 20ml, i BBk, AT KCEELR132.7g.mp
178 ~ 180 C, W3 73.8%. LE 4 # C,H,NOCI. BB % C 67.68,H 5.68,
N 3.29; kHHE %C 67.67 ,H 5.81 ,N 3.14,

H:A% v, i&kEdilE. _

- ZHREE -1- (« ?ﬁﬂig) 2- linmzm& -1,2,3.4- MNSREHRAV,)

Est IV, 2 g NS 2 ml, FHTEKCEE1S ml AR, I 8 h J5 BUEZZIAEN, Mk15 ml

BESSEL B, Jkik, REAME, ik HCI 2 pH 3 BEiri@Ek, kO EEERE10g,
mp244 ~ 246 C, WH 42.8%. TTEMHT C,H,,N,0,Cl, ﬂﬂﬂa % C 67.66,H 6.69 ,N 5.64;
LME % C 68.12,H6.70, N 6.08,

e 1V, . s HILHHIE,

6,7- ZHEE —1- («-FPR)-2- MEWKZE —1,2,3,.4- IEREW(AV,,)

LiAlH, 1g B THAKNEKRTE 15ml b B FRAS IV, 1 g BNEPRREIEH 10 ml,
B Th, k& A, 28RN 5% NaOH— WEMHIE AR, ik, EHHRISsnEikd, &
FUBAIGERE, EEEN, TREYDMAZE 60 ml, Ak, BEERIK Na SO, T, #
£ BEESRRY, LARER 20 m1 MR, WA HCI % pH3, fiH T BB fk, FkZBE
GRBEGEE 0.3 13K 30.9%, mp230 T (d), TLEDH CuHN,0,Cl Big{d
%C 72.00, H 7.55,N 6.00 ; L& %C 72 13,H 7.49,N 6.29.

e Iv, - &Mé&ﬁﬂlé

Bl o BHEHERSEIEES Ph SRR RS B AR, HORRHHRLE
FEIG LIS % T, (WA X TEE b AR IR LR,

8 % X W

LR, B R ORISR RNBI. daeBEiE 1983; 63:772.

2, %985 TR R R IR M iE . REIZRIR SR 1988;19:1 .

3.Christopher JG, et al .Conformation and reactivity of the macrocyclic tumor—inhibitory alkaloid tetrandrine.J Am Chem .
Soc 1976;98: 1947 . : '
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compositions containing them . Eur Pat Appl Ep 210 » 828 ;CA 1987 ;106 :159297v .
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THE SYNTHESIS AND BIOLOGICAL ACTIVITY OF SUBSTITUTED TETRA-
HYDROISOQUINGLINE COMPOUNDS

WL Huang, XQ Song, SX Peng and ZY Huang
(Division of Medicinal Chemistry, China Pharmaceutical University:Nanjin'g 210009)

ABSTRACT Tetrandrine possesses calcium antagonistic and hypotensive effects .It was
cleaved into two compounds O —methylcoclaurine (I)and N —methylarmepavine (1) by
Na/NH; .Pharmacological test indicated that I and Il showed weaker calcium antagomstxc
activity but having a — adrenoceptor antagonistic effect .

With I and II as lead compounds as well as integration of some structural feature of
calcium antagonists and SAR of antlarrhythmm drugs , two kinds of substituted
tetrahydroisoquinoline derivatives 11T ,IV were demgned and synthe31zed in order to search
for novel cardiovascular drugs . ‘ :

Tetrahydrmsoqumohne compounds were first synthesized by the Bischler — Napiraski
cyclization with substituted phenethylamine and aromatic acetic acid or substituted cin-
namic acid as starting materials . N — alkylsubstituted tetrahydroisoquinoline compounds
were prepared by the reaction of 4 with alkyl halide to produce 5, then reduction of 5 by
KBH, to give D325 The synthesis of N—alkylaminoethyl substituted tetrahydroisoquino-
line compounds involved the reaction of 6 with chloroacetyl chloride to obtain IV, - 5 ,the
reaction of IV, _ ;with secondary amine to produce 9 ,and then reduction of ¢ with LiAlH,
to give IV ,_ 4.

Preliminary tests showed that most of these compounds exhibited varied degree of
o— adrenooeptor antagonistic effect, and some of them possess calcium antagonistic activi-
ty. In anesthetic normal rats I, showed certain degree of hypotensive effect. IV,
exhibited significant protective effect on experimental arrhythmic animals . The results of
quéntum chemical calculation of scme compounds demonstrate that the compounds might
act with a, - adrenoceptor by forming charge — transfer complex .

Key words Tetrahydroisoquinoline ; « — Adrenoceptor antagonistic effect ; Calcium
antagonistic activity ; Antiarrhythmic drugs





