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3—-Acetyl-1—[B —(B —indolyl)ethyl]pyridinium Bromide(1)

(Tryptophyl bromide) 26.30g (0.120mol)  3-— (3—acetylpyridine) 26.88g(
2

0.120mol) 30mL .
10mL 24

3—acetyl-1—[B —(B —indolyl)ethyl]pyridinium bromide salt (1) 40.70g (97%)

Indoloquinolizidine(2)

3—acetyl-1—[B — (B —indolyl)ethyl]pyridinium bromide salt (1) 21.0g dimethyl sodio—malonate 12.0g

(80.0mmol) 1,2—dimethoxyethane 250mL 5

300mL 1 200mL HBr
. HBr 30 pH 4-5 1
2L
50mL . ,
16.59 MPLC

(indoloquinolizidine) (2), 3.90g (12%)

3
(Indoloquinolizidine diester) (4)
(2) 3.90g 1M triethyloxonium tetrafluoroborate 10mL
120mL 30 200mL
. 100mL 20% palladium charcoal , 1
2 . (celite) palladium charcoal
. 3.78¢g
(4) 3.1g . 1H NMR (CDCI 3) 6 0.82(t, 3 J="6Hz," Me), 3.7

3(s, 6, (OMe) ,), 3.97(m, 1, H=-3), 6.6—7.2(m, 4, aromatic Hs), Anal. (C 22 Hy7 O4Ny) C, H, N.

4
(Indoloquinolizidine Aldehydoester)(5)

(4), 3.0g(7.82mmol) 70mL —-78° C
DIBAL—H(diisobutylaluminium hydride), 1.0M 8mL 1-2 .
6N 20mL 100mL (NaHCO
3) (brine) (Na ,S0,)
2.8¢

. 1H NMR (CDCI 3) & 0.80(m, 3, Me), 3.

(5) 2.1g (76%)
21 Has O3Ny) C,

80(s, 3, OMe), 4.53(m, 1, H-3), 6.9-7.6(m, 4, aromatic Hs), 8.00(s, 1, H-17), Anal. (C
H, N.
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(Hirsutine)(6)

(5) 2.0g(5.66mmol) 25ml 75mL —-20° C
3 —-20° C
(NaHCO3) ,
100mL (Na,S0,4)
2.1g . (6) 1.29(57.77%)
. 1H NMR (CDCl 3) & 0.83(t, 3, Me), 3.58(s, 3, OMe), 3.79(s, 3, OMe), 4.21(m, 1, H), 6.91-7.62(
m, 4, aromatic Hs), 7.90(s, 1, H-17), Anal. (C 5, H,g O3N,) C, H, N.

6
B-B - ) {B —(B —PyridyDacrylic acid}(7a)
Nicotinaldehyde, 1.07 g (0.01mol)  malonic acid 2.40 g (0.023mol) 10mL
90° C 130° C 3 . (diethyl ethe
r) 200mL . (diethyl ether) 200mL ,

B-B - ) (72) 1.44 g(96%) . 1H NMR (
Me2S0—-d6) ??6.68(d, 1, J="16Hz," a —H), 7.43(dd, 1, J="8.5Hz)," H-5), 7.63(d, 1, J="16Hz," B —H),
8.83(d, 1, J="2Hz," H—2). Anal.(C gH;0,N) C, H, N.
7

Methyl B —(B —pyridylacrylate(7b)

B —(B —Pyridylacrylic acid(7a) 305mg(2.0mmol) 2.4mL 20mL
20mL 10 . 25mL
(1:1) 50mL
methyl B —(B —pyridyl)acrylate(7b), 317
mg(95%) . 1H NMR (Me ,SO—-dg) 0 3.82(s, 3, OMe), 6.48(d, 1, J="16Hz," a —H), 7.29(dd, 1, J="

8Hz," H=5), 7.65(d, 1, J="16Hz," B —H), 7.79(dt, 1, J="8.2," 2Hz, H—4), 8.56(dd, 1, J="5.2Hz," H—6),
8.70(d, 1, J="2Hz," H=2), Anal.(C ¢HgO,N) C, H, N.

8
3—(B —Carbomethoxyvinyl)—1—[B —(B —indolyl)ethyl]pyridinium Bromide(8)

Tryptophyl bromide 263mg (12mmol)  methyl B —(B —pyridyl)acrylate(7b) 191mg (12mmol) 3
OmL . 2
. 10mL 24

3—(B —carbomethoxyvinyl)—1—[fB —(B —indolyl) ethyl]pyridinium bromide salt(8) 449mg(98%)

. 1H NMR (Me , SO—dg) & 3.45(t, 2, J="7Hz," benzylic CH ,), 3.78(s, 3, OMe), 4.92(t, 2, J="7Hz," N
CH,), 6.70(d, 1, J="16Hz," a —H), 6.68—7.6(m, 4, aromatic Hs), 6.98(d, 1, J="16Hz," § —H), 8.05(dd, 1,
J="8," BHz, H-5), 8.86(br d, 1, J="8Hz," H—4), 8.97(br d, 1, J="5Hz," H-6), 9.56(brs, 1, H-2). Anal.(
Ci9 Hig O N, Br) C, H, N, Br.

9
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1,2,6,7—Tetrahydroindolo[2,3—a]qunolizines(9, 10)

3—(B —Carbomethoxyviny)—1—[B —(B —indolyl)ethyl]pyridinium bromide(8) 200mg dimethyl sodioma

lonate 120mg(0.80mmol) 1,2—dimethoxyethane 25mL 5
30mL 1 20mL HBr
. HBr 30 pH 4-5
1 .
20mL 5mL . ,
. 165mg MPLC

1,2,6,7—Tetrahydroindolo[2,3—a]qunolizines (9) 42mg (18%) . 1H NMR (Me »SO—dg) & 3.58, 3.6
0, 3.81 (s, 3 each, OMe), 3.69(d, 1, J="10Hz," H-16), 4.78(dm, 1, J="12Hz," H-3), 5.21(d, 1, J="15Hz,"
H-18), 6.8—7.5(m, 4aromatic Hs), 7.16(d, 1, J="15Hz," H-19), 7.17(s, 1, H-21), Anal. (C 24 Hog OgNy)
C, H, N.

1,2,6,7—Tetrahydroindolo[2,3—a]qunolizines (9) 100mg(0.23mmol) lithium iodide trihydrate 48mg(0.2
6mmol) DMSO(Me, SO) 5mL 180° C 30
15mL .
MPLC 1,2,6,7—Tetrahydroindolo[2,3—a]qunolizines(10) 71mg (82%)
. 1H NMR (Me ,SO—-dg) 0 3.67, 3.73(s, 3 each, OMe), 4.56(dm, 1, J="12Hz," H-3), 5.41(d, 1, J="
15Hz," H-18), 6.58(s, 1, H—21), 6.9—7.6(m, 4, aromatic Hs), 7.22(d, 1, J="15Hz," H-19), Anal. (C » H
24 04N,) C, H, N.

10
(11a)
1,2,6,7—Tetrahydroindolo[2,3—a]qunolizines(10) 50mg(0.13mmol) platinum oxide 10mg 3mL
, 5 . 50mL Na2
S04 .
(11a) 41mg, (11b) 6mg .(11a); 1H NMR (Me ,S0O-dg) & 3.58, 3.67(s, 3

each, OMe), 3.91(m, 1, H-3), 7.0-7.6 (m, 4, aromatic Hs), Anal. (C22H2904N2) C, H, N, (11b); 1H NM
R (Me, SO—dg) 6 3.65, 3.72(s, 3 each, OMe), 3.91(m, 1, H-3), 7.0-7.6 (m, 4, aromatic Hs), Anal. (C22
H2904N2) C, H, N.

11
(Pseudoyohimbinone) (12)
11a 40mg(0.1mmol) (NaH) 5mg(0.2mmol) (tetrahydrofu
rane) 5mL , 500C 2

(12) 47mg (0.13mmol) . 1H NMR (Me ,SO-dg) 6 3.87(s, 3, OMe), 4.53(br
s, 1, H=3), 6.9-7.5(m, 4, aromatic Hs), Anal. (C  ,; H,, O3N,) C, H, N.

12

(Pseudohydroyohimbine) (13)
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12, 16mg(0.04mmol) 0.1mL 0.5mL 10mL
platinum oxide(PtO ,) 5mg 24 . platinum o
xide
(13) 12mg (72%)

HCV NS3/NS4

1~12 HCV pH83 2

OmM Img/ml (dimethyl sulfoxide) 1mg/ml
(fluorescein isothiocyanate) 50ul iml .
40C 8 (50mM Tris, pH 7.6, 2% CHAPS, 10mM DTT, 30% Glycerol)
96— 10mg 200ul
10ug/ml HCV NS3/NS4 100ul 1
. 200ul (50mM Tris,

pH 7.6, 0.15M NaCl, 2% CHAPS, 10mM DTT, 30% Glycerol) 200ul . 96—
STORM . 1
[ 1]



Concentration dependent HCV protease inhibition assay(ICso)
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