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1 . : (a) SOCL,» DMF,
50 °C \4 h; ( b) CH,NH,(30%) .5 °C.2 h.90%: ( c)

1.3
1.3.1 2- -5- -N- (3)
2-  -5- 2(500 mg 2.2
mmol) CH,CI, ( 20 mL) DMF
(0.5 mlL) (0.55 mL. 4.4 mmol)
50 C 4 h CH,Cl,
5%C 30%
(20 mL) 2h
3(450 mg 90% )

m. p. 152 °C.'"H NMR ( CDCl, 400 MHz):
67.43(d J=8.8 Hz 1H) 7.07(d J=3.1 Hz
IH) 6.81(dd J=3.1 8.8 Hz 1H) 3.79 (s
3H) 3.00(s 3H);"”C NMR ( CDCL, 100 MHz) :§
168.0( C) 158.8(C) 138.3(C) 134.1( CH)
117.8 ( CH) 114.6 ( CH) 109.3 ( C) 55.6
(CH;) 26.7( CHy); HREIMS ( m/z) : 242. 9889

M *(CyH,,BINO, 242.9895) .
1.3.2 9- -6- -4- (5
(22.4 mg 0.1 mmol) .
(690 mg
1 mmol) 4

TFP( 46.4 mg 0.2 mmol) .
5 mmol) 3(243 mg
( 1 mmol)

(188 mg 2 mmol)
85 C 12 h

(30 mL) (15 mL) 3

5(195

mg : 80%) m. p. 98 °C."H NMR

K, CO;« nobornene~ Pd ( OAc) ,+ TFP. MeCN. 85 °C
12h 80%; (d) BBr, CH,Cl, 78 C 4h 75%.

(CDCl, 400 MHz) : 6 8.13(d J=9.0 Hz 1H) 8.01
(d J=7.8 Hz 1H) 7.91(d J=2.8 Hz 1H) 7.31
(dd J=9.0 2.8 Hz 1H) 7.28 -7.23 (m 1H) 7.19
(m 1H) 3.95(s 3H) 3.81(s 3H) 2.66(s 3H);"C
NMR( CDCl, 100MHz) :§ 164.0( C) 159.4(C) 138.5
(C) 132.8( CH) 127.6(C) 126.7(C) 126.1(C)
123.7( CH) 122.9( CH) 122.3( CH) 121.4(C)
120.5( CH) 108.8( CH) 55.71( CH,) 38.5( CH,)

23.6( CH;) HREIMS(m/z): 253.1102 M *( C,H,,
BrNO, 253.1103) .
1.3.3 9- -6- -4- (1)
5(25.3 mg 0.1 mmol) CH,Cl,
-78C BBr; ( 100 L 0.2
mmol) 4 h
(10 mL) (2 mL x 15 mL)
1
(19 mg 75%) m. p. 201 C.'H

NMR( MeOD 600MHz) : 6 8.23(d J=8.9 Hz 1H)
8.10(d J=7.8Hz 1H) 7.72(d J=2.7 Hz 1H)
7.33(m 1H) 7.31(dd J=8.9 2.7 Hz 1H) 7.27
-7.23(m 1H) 3.78(s 3H) 2.65(s 3H);13C -
NMR ( MeOD 150MHz) : 8 165.7( C) 158.9( C)
138.9(C) 133.7(CH) 127.9(C) 127.7(C)
127.4 (C) 125.3( CH) 124.5( CH) 123.2( CH)
123.0(C) 121.5(CH) 112.8( CH) 39.0( CH,)
23.6( CH,) HRESIMS(m/z):240.1017 M +H *
( C,sH,;NO, 240.1019).
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Total synthesis of 9 — hydroxy — 6 — oxo —4 — methylphenanthridine
for a HCV - inhibiting intermediate

YANG Bi§uan'?> LIU Guang<ing® GUO Jiong5ing”* JING Chen—xu’

CHEN Duo—+hi® HAO Xiaojiang’

(1. School of Chemical Science and Engineering Yunnan University Kunming 650091 China;
2. College of Veterinary Medicine Nanjing Agricultural University Nanjing 210095 China; 3. State Key Laboratory of Phytochemistry
and Plant Resources in West China Kunming Institute of Botany Chinese Academy of Sciences Kunming 650201 China;
4. School of Traditional Chinese Medicine Yunnan University of Traditional Chinese Medicine Kunming 650500 China)

Abstract: The previous studies reveal that galanthidine has obvious anti — HCV activities. The phenanthridine
compounds as the derivative of galanthidine have good anti — HCV activities and low toxicity which deserves fur—
ther studies. This research focuses on a three — step synthesis of 9 — hydroxy —6 — oxo —4 — methylphenanthridine
as the key intermediate of a series of potent HCV inhibitors. This synthesis features a consecutive aryl — aryl and N
—aryl coupling leading to 9 — methyl —6 — oxo —4 — methylphenanthridine whose structure is determined by the
spectroscopic analysis and X —ray crystallography in a one — pot aryl — aryl and N — aryl coupling sequence with
the presence of palladium catalyst and the usage of TFP ( Tri( 2 — furyl) phosphine) as the ligand. For higher
yields the conditions of the key reaction are studied and optimized with an overall yield of 54% .

Key words: total synthesis; 9 — hydroxy —6 — oxo —4 — methylphenanthridine; palladium — catalyzed one — pot aryl

—aryl; N —aryl coupling



