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Platelet Anti-aggregating Activities of Higenamine Analogs

Hye Sook Yun-Choi, Seung Whan Paik and Jong Ran Lee

Natural Products Research Institute, Seoul National University, Seoul 110, Korea

Abstract—Various structural analogs of higenamine,

1-(4’-hydroxylbenzyl)-6, 7-dihydroxy-1,

2, 3, 4-tetrahydroisoquinoline, were synthesized and their inhibitory activities against platelet aggr-
egation induced by either arachidonic acid, ADP or collagen. Among the twenty-five compounds

tested, inhibitory activity is favored by the 3,4-dihydroisoquinoline system with the methyl bridge

between the two aromatic rings replaced by either ethyl or ethenyl group. N-Methyl quaternization

decreased the inhibitory activities.
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Table I—Plalelet anti-aggregating activities of higenamine analogs.

P, e T Ry <™
. .A . Ef‘ ‘Yl - Tll it X --,] ) [JJH. RaX
R e N R
Y Y
Ar
(A) (B)
o Minimum inhibitory conc. (M)
C&r)np, Series R R, RX Y Ar o Aggregating agent
AA? ADP? collagen®
1 A OCH; OCH; HCl CH, P-methoxyphenyl 2.5%x 10 5x1074 2.5x10™*
2 A OCH; OCH; HCl CH. phenyl 2.5%x10™* 5x107* 2.5x107*
3 A OCH; OCH; HCl CH, I-naphthyl 2.5%10  2.6x10"*  2.5x10°*
4 A OCH; OCH; HCl CH, 2-naphthyl 1x107* 2.5%x107* 5x107*
5 A OCH; OCH; HCl CH: 3, 4, 5-trimethoxypheny! 5x107* 1x1073 2.5x107*
6 A OCH; OCH; HCl CH, 3, 4-ethylenedioxyphenyl 2.5x107* 5x 107t 1x107*
7 A OCH; OCH; HClI CH, p-chlorophenyl 2.5x 1074 5x107*  2.5x107™*
8 A OCH; OCH; HCI CHy;CH: p-methoxyphenyl 1x10™* 2.5x107* 5x107¢
9 A OCH; OCH; HCI CH=CH p-methoxyphenyl 5x107° 1x10™*  2.5%x10™*
10 A OCH; OCH; CHsl CH. p-methoxyphenyl >1x1073 >1x10"3 5x107*
11 B OCH; OCH; HCl CH. p-methoxyphenyl 1x1073 1x1078 1x10°3
12 B OCH; OCH; HCl CH, phenyl 5x107* 1x1073 1x1073
13 B OCH; OCHy HCI CH, I-naphthyl 1x10- 1x107 1% 1078
14 B OCH; OCH; HCl CH; 2-naphthyl 5x 107t 1x1072 1x10°3
15 B OCH; OCH; HClI CH; 3, 4, 5" trimethoxypheny! >1x10"3 >1x107% 5x1074
16 B OCH:; OCH; HClI CH. 3, 4-ethylenedioxyphenyl 1x107® 1x10-3 1x10~3
17 B OCH; OCH; HCl CH. p-chlorophenyl 1x1073 1x1072 1x1073
18 B OCH; OCH; HCI CH:CH; p-methoxyphenyl 5x10™4 1x1073 5Xx 104
19 B OCH; OCH; HCICH=CH p-methoxyphenyl 1x10-* 1x10°2 5x10-4
20 B OCH; OCH; CHsI CH. p-methoxyphenyl >1x1073 >1x1078 1x10°8
21% B OH OH HI CH, p-hydroxyphenyl >1x10"3 >1x10"3 2.5x10™*
22 B OH OH HI CH; phenyl 5x 107 >1x107% 1x1073
23 B OH OH HI CH, 3, 4-ethylenedioxyphenyl >1x10"3 >1x1073 1x1073
24 B OH OH HI CH; p-chlorophenyl >1x107° 1x1072 1x1073
o5 B OH OH HI CH, 3, 4-dihydroxyphenyl >1%x1073 >1x1073 1x107®

* higenamine, ** tetrahydropapaveroline, a: 6.5%107%/ml of arachidonic acid, b:7. 5XlO"7é/7niiig’f:izlaé11c;;;nﬁe—
5’-diphosphate, ¢: 6x107%/ml of collagen.
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Y V9 amino nitrogen-2- methyliodideol] 2] $}¢ ified smear methode] &3s}le] P43 231 oz
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Table II-—Various data for compound%

Comp No. re’g‘r-g So(fv. IRvEBrem-1 NMR(m either a; CDCls, b; DMSO de, or ¢; D:0)
2a 115-116 1632 27.36-7.08(5H, m), 6.73(1H,d,]=7.9Hz), 6.59(1H,s), 6.54(1H,d,J=
EtOH CONH 7.6Hz), 5.35(1H, b, NH), 3.85(3H,s, OCH;), 3.81(3H,s, OCHs), 3.52
(2H, s, COCHy), 3.44(2H, q, J=6.8Hz, NHCH,), 2.67(2H,t, J=6.8Hz,
CHy)
3a 120-124 1640 27.94-7. 24(7TH, m), 6.56(1H,S), 6.46(2H,S), 5.28(1H,b,NH), 3.98
EtOH CONH (2H, S, COCHy), 3.81(3H,S,0CHs), 3.73(3H,S,0CHs) 3.37(2H,q,J=
6.7Hz, NHCH,), 2.52(2H,t, J=6.7Hz, CHy)
4a 120-124 1638 27, 85-7.23(7H, m), 6.55(1H,S), 6.41(2H,S), 5.35(1H,b,NH), 3.75
EtOH CONH (3H,S,0CHs), 3.73(3H,S,0CHa), 3.69(2H,S, COCH,), 3.43(2H,q,J=
6. 7Hz, NHCHy), 2.63(2H,t, J=6.7Hz, CHy).
5a 96-99 1640 *6.78-6. 37(5H, m), 5.45(1H,b,NH), 3.84(9H,S,3xOCHs), 3.80(6H,
EtOH-Et,0 CONH S, 2x OCH®), 3.46(2H, S, COCH,), 3.45(2H, q, J=6.7Hz, NHCH,), 2.69
- (2H, t, J=6. 7Hz, CH,)
6a 141-145 1638 ag. 73-6. 49(6H, m), 5.25(1H, b, NH), 4. 18(4H, S, OCH,CH;0), 3.80(3H,
EtOH CONH S, OCHs), 3.77(3H,S,OCHs) 3.41(2H,S, COCH,), 3.40(t, q, J=6.7Hz,
NHCH,), 2.62(2H,t, J=6.7Hz, CH,)
7a 123-126 1640 27, 90(2H, d, J=8Hz), 7.03(2H,d,J=8Hz), 6.65(1H,d, J=8Hz), 6.52
EtOH CONH (1H, d, J=3Hz), 6.42(1H,dd, J=8Hz, J=3Hz), 5.18(1H,b,NH), 3.79
(3H,S,0CHy), 3.77(3H,S,0CH3), 3.40(2H, S, COCH,), 3.38(2H,q,J=
6.5Hz NHCH,), 2. 62(2H, t, J=6. 5H2)
8a 115-118 1640 o7.05-7. 22(4H, m), 6.78(1H, d, ]=7.8Hz), 6.66(1H,S), 6.61(1H,d,J=
EtOH CONH 7.8Hz), 5.3(1H,b,NH), 3.85(9H,S,3xOCH,), 3.46(2H,q, J=6.6Hz,
NHCH,), 2.95(2H,t, J==7. 4Hz, CH,), 2.68(2H, t, J=6.6Hz, CH,). 2.4l
(2H, t, J=7. 4Hz, CH)
9a 159-161 1650 47.70-7.20(4H, m), 6.97-6.65(3H, m), 6.27(1ILS), 6.08(1H,S), 5.5
EtOH-Et,0 CONH (1H,b, NH), 3.86(6H,S 2xOCHs), 3.82(3H,S,OCHs), 3.63(2H,q,J=
6.6Hz, NHCH,), 2.82(2H,t, J=6.6Hz)
2 141-143 1642 v7 54011, S), 7.5-7.2(3H, m), 7.11(1H,S), 4.64(2H,S, ¢-CH.:), 3.87
EtOH-Et,0 C=N (3H,S,0CH:), 3.77(3H,S,OCH;), 3.44(2H,q, J=7.2Hz, NCH,), 3.0
(2H, t, J=7. 2Hz, CH,)
3 173-175 1650 b8, 36-7. 35(8H, m), 7.13(1H, s), 5. 14(2H, S, ¢ CH), 3.87(3H, S, OCHg)
EtOAc-Et,0 C=N 3.96-3. 6(2H, m, NCH»), 3. )4(311 S, OCHy), 3.05(2H,t, J=7.7Hz, CH))
4 159-162 1650 67 99-7. 44(8H, m), 7. 10(1H, S, 4. 80(2H, S, ¢-CH,), 3.85(3H, S, OCHy),
~_EtOAc-Bz_ C=N  3.77(3M,S,0CHy), 3.86-3.7(2H, m, NCHL), 3.02(2H, t, J=7. 8Hz, CHy)
5 138-141 1650 b7 62(1H S), 7.12(1H,8), 6.84(21,S), 4.50(2H, S, $-CH.), 3.88(3H,
EtOAc C=N S, OCHy), 3.82(3H, S, OCHy) 3. 74(6L1, S, 2 OClLLy), 3.62(3H, S, OCHy),
3.94-3.65(2H, m, NCH,), 3.01(2H, t, J=7. 91z, CH»)
6 160-163 1650 7. 45(2H, 8), 7.08(1H,S), 6.92(2H,S), 4.42(2H, S, $-CH,), 4.29(4H,S,
iPrOH C=N OCH,CH.0), 3.98(3H,S,OCHj), 3.89(3H,S,0CH:), 3.98-3.82(2H,
m, NCH’;), 3. IZ(EH, t, J:7 9HZ, CH})
7 157-165 1650 »7.66(1H, S) 7.10(1H,8), 6.99(1H,S), 6.90-6.70(3H, m), 4.48(2H,S,
iPrCH C=N ¢-CHy), Sf)(SH S,0CH,), 3.80(3H,S,OCH), 2.99(2H,t, J=7.5Hz,
CH.)
§  149-151(dec) 1650 T 14(2H. d, J=8.6H2), 7.03(1H.S), 6.81(1H,S), 6.78(2H, d, J=8. 6H2),
EtON-Et0  C=N .0( IH, 'S, OCIH), 5.86(311 S, OCHL), 3.75(31L, S, OCH,), 3.97-3. 46(4H,

m), 3.19-2 8’(4H m)
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m.p. °C

Comp No. recry. solv. IRv,’me,{cm 1 NMR(lm elther a; CDCla, b DMSO de, or ¢; DzO)
9 162-164 1630 b7.95(2H, d, J=4. 0Hz), 7.81(1H,S), 7.60(2H, S), 7. 18(2H, d, J=4. 0Hz),
Me;CO-Et;0 C=N 7.04(1H, S), 3.94(3H, S, OCH3), 3.90(3H,S, OCHs), 3.86(3H, S, OCHj),
4.0-3.65(2H, m), 3.06(2H,t, J=7.5Hz)
10 121-123 1660 8. 06(2H, d, ]=8.8Hz), 7.30(1H,S), 7. 20(2H, d, J=8. 8Hz), 6.62(1H, S),
iPrOH C=N 4.26(2H,t,J=7.6Hz), 3.96(3H,S, OCHs), 3.93(3H,S,OCH3), 3.56
(3H,S), 3.53(2H,S), 3.63-3.15(2H, m)
12 176-178(dec) 9. 37(1H, b, NH), 7.34(5H,S), 6.78(1H,S), 6.39(1H,S), 4.70-4. 45(1H,
EtOH m, N-CH), 3.73(3H,S, OCHs), 3.49(3H,S, OCH,), 3.40-2.80(6H, m)
13 188-191 9. 5(1H, b, NH), 8.30-7.33(7H, m), 6.81(1H,S), 5.94(1H,S), 4.85-4.50
Bz-Me,CO (1H, m, NCH), 3.72(3H, S, OCHs), 3.25(3H, S, OCHs), 3.81-2.85(6H, m)
14 173-175 %9, 54(1H, b, NH), 8.0-7.4(7H,m), 6.79(1H,S), 6.52(1H,S), 4.9-4.6
EtOH-Et,O (1H, m, NCH), 3.73(3H,S, OCH;) 3.41(34,S, OCHj3), 3.5-2.75(6H, m)
15 140-145 9. 26(1H, b, NH), 6.80(1H,S), 6.71(2H,S), 6.65(1H,S), 4.75-4.50
EtOH-Et,0 (1H, m,NCH), 3.76(6H,S,2x0CHs) 3.74(3H,S,OCHs), 3.65(3H,s,
OCH3), 3.62(3H,S,0OCHs), 3.50-2.80(6H, m)
16 138-142 °6.89(1H,S), 6.80-6.65(3H, m), 6.47(1H,S), 4.85-4.6(1H, m, NCH),
EtOH 4.30(4H, S, O-CH,CH:0), 3.84(3H,S, OCHj), 3.67(3H,S, OCHs), 3.61-
2.75(6H, m)
17 110-115 °7.44(2H, d, J=8Hz), 7.24(2H,d, J=8Hz), 6.92(1H,S), 6.49(1H,S), 4.
EtOH 9-4.7(1H, m, NCH), 3.85(3H,S,0CH;), 3.67(3H,S,OCH;), 3.6-2.95
(6H, m)
18 194-196 *9.5(1H, b, NH), 7.21(2H, d, J=8.5Hz), 6.86(2H, d, J=8.5Hz), 6.78(2H,
iPrOH S), 4.5-4.2(1H,m,NCH), 3.72(9H,S,3x0OCHs), 3.5-3.15(2H, m),
3. 05-2. 6(4H m), 2.35-2. 0(2H, m)
19 194-196 bg, 73(1H b NH) 7. 43(2H d,J=8.5Hz), 6.93(2H,d,J=8.5Hz), 6.83-
EtOH-Et,O 6.1(4H, m), 5.09(1H,d, J=7.8Hz), 3.76(6H, S, 2x OCHs), 3.31(3H,S,
OCH?®), 3.4-3.2(2H,m), 3.05-2.8(2H, m)
20 123-126 7.19-6. 80(6H, m), 4.62(1H, m, N-CH), 3.73(9H, S, 3x OCHs), 3.25(3H,
iPrOH d, J=7.8Hz), 3.4-2.75(6H, m)
22 229-232 *9.06(1H, S,OH), 8.80(1H,S,0H), 7.34(5H,S), 6.57(1H,S), 6.49(1H,
EtOH S), 4.75-4.50(1H, m), 3.50-2.20(6H, m)
23 127-130 *9.05(1H,S,OH), 8.83(1H,S,0H), 6.86-6.75(3H, m), 6.58(1H,S),
EtOH-Et,0 6.56(1H, S), 4.65-4.4(1H, m, NCH), 4.23(4H, S, OCH,CH,0), 3.9-2.65
(6H, m)
24 122-125 8.9-8.2(2H, b, OH), 7.32(4H,S), 6.48(1H,S), 6.42(1H,S), 4.70-4.35
EtOH-Et,0 (1H, m,NCH), 3.70-2. 65(6H, m)

* 2a-9a; amides which were condensed to 2-9 respectively.

** Elemental analytical data for molecular formula; %found(% calculated), 10 for CyHaNO,I; C, 52.75
(62.98); H, 5.26(5.35); N, 3.13(3.09), 13 for C,HxuNOCl-1/2 H,0; C, 70.18(69.71); H, 6.74
(6.66); N, 3.82(3.70); 14 for CpHuNO.Cl; C, 71.52(71.41); H, 6.73(6.55); N, 3.81(3.97).15 for
CaHxsNOsCl, 5/4 H,O; C, 58.28 (58.31); H, 7.01(7.12); N, 3.30(3.24); 18 for CuHyNOsCl; C,
66.55(65.99); H, 7.23(7.22); N, 4.39(3.85); 19 for CyHNOCI-H,0; C, 63.61(63.21); H, 6.51
(6.91); N, 3.97(3.69); 20 for CyHzNO;I-H.0! C, 50.35 (50.74); H,6.13(5.97); N, 2.80(2. 96); 22
for CisH1sNQoI+1/2 H20; C, 48.91(48.98); H, 4.69(4.89); N, 3.91(3.57); 23 for CisH2NO,I+1/4
H,O; C, 48.14(48.49); H, 4.87(4.64); N, 3.17(3.14); 24 for CisHiNOCII; C, 46.06(46.00); H,
4.21(4.11); N, 3.46(3.35)
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1-Substituted-¢, 7-dimethoxy-1, 2, 3, 4-tet-
rahydroisoquinoline (IIT) hydrochloride®| st
A-—99] 3, 4-dihydroisoquinoline (H) hydro-
chloride 0.01%S o El% 30mle] 50] 5 §zh
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Scheme 2.

Ar: substituted phenyl or naphthyl
Ar’: demethylated Ar
X: CH,, CH=CH or CHy;CH,

V& ddasd ez g9,

1-Substituted-6, 7-dihydroxy-1,2,3,4-tetra-
hydroisoquinoline (V) hydriodide2| &4 —
¢ 1,2, 3, 4-tetrahydroisoquinoline (V) hydro-
chloride 0.01 &< 1.)m1/] 479% ‘Thydriodic acid
S} 2~BA 7 SHAZ E uEd e g abA] A
Ao]A = AL AAAB ] VE o Aol o 7 A
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1-(4’-Methoxybenzyl)-6, 7-dimethoxy-N-
methyl-3, 4-dihydroisoquinoline iodide (VI,
comp. 10)2] g Hd—1-(4’-hydroxybenzyl) -6, 7-
dimethoxy-3, 4-dihydroisoquinoline (1) 1.5g9]
of B+& (10ml) -&9lo] methyl iodide 10mlE >}
bl 3417k TArAlRl § B E Al AR dE
v 58 PrOH= A A4 43l o}

1- (4’-Methoxybenzyl) -6, 7-dimethoxy-N-
methylrfl, 2, 3, 4-tetrahydroisoquinoline iodi-
de (VII, comp. 20)2| &4 —1-(4'-Methoxyben-
zyl)-6, 7-dimethoxy-], 2, 3, 4-tetrahydroisoguino-
line (11) 1.5g¢] o=l (10ml) -§-¢] methyl-
iodide 10mlE- 7babse 3417k T-ipAl 2l F- il
F AAS deld wegig PrOHE 4124
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