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Abstract:

Eight urinary crystalline metabolites were
isolated after oral administration. These
metabolites were characterized b}ff]:he LC/MS,
and 2D NMR. After acid hydrolysis, the
configuration of each HG metabolite was
determined by using a chiral column and
comparing with the optically active HG
authentic samples. Eight metabolites were
characterized as §-(-)-HG-6,7-0-B-D-diglu-
curonide, 5-(-)-HG-13-G-B-D-glucuronide,
R-(+)-HG-7-0-p-D-glucuronide, R-(+)-
HG-13--B-D-glucuronide, S-(-}-HG-6-
'O-f-D-glucuronide, R-(+)-HG-6-0-B-D-
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glucuronide,  S-(-)-HG-7-0-B-D-glucu-
ronide and S-(-)-HG-7-O-sulfate. Major glu-
curcnidation occurred at the C-6 and C-7 -
OH about 40 % and 45 %, respectively. A
great difference in stereoselective glucuroni-
dation between the HG enantiomers was
found. The ratios of R-(+) / §-(-) isomer of
HG conjugation at the C-6 and C-7-OH were
about 30 and 1, respectively. HG was showed
a regioselective and enantioselective me-
tabolism in rabbit.
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S-(-)-(13-Hydroxybenzyl)-6,7-dihydro-
xy-1,2,3,4-tetrahydroisoquinoline-6,7-
O-B-D-diglucuronopyranoside (M;).
'm.p.215~218 °C(dec.) (CH;CN : H,0) :

[l -55.14 "(c = 0.4125, H;0) ; UV Auax
nm (log &) (MeOH): 225.2 (4.08), 279.4
(3.43), UV Agin nm (log £) (MeOH):
2499 (2.81) ; 'H NMR (300 MHz,
DMSO-dg): & 2.72 (2H, br s, H-4), 3.25
(6H, br s, H-2°,4’.5",2"",4°,5""), 3.40
(1H,d,J=9.3 Hz, H-3"), 3.47 (1H, d, ] =
8.7 Hz, H-5), 4.23 (1H, t, H-1), 4.65 (1H,
d, ] = 6.6 Hz, anomeric H-17), 4.85 (1H,
d, J = 6.2 Hz, anomeric H-1""}, 6.69 (2H,
d, ] = 8.3 Hz, H-12, 14), 6.83 (1H, s, H-
8), 6.90 (1H, s, H-5), 7.02 (2H, d, J = 8.2
Hz, H-11, 15) ; *C NMR (75 MHz,
DMSO-dg) 8 25.85 (t, C-4), 38.75 (t, C-9),
39.32 (t, C-3), 55.42 (d, C-1), 71.74 (4,
C-4', C-4"%), 73.30 (d, C-2°, C- 2",
74.12, 74.29 (d, C-3" or C-3""), 76.06 (d,
C-5°, C-5"), 101.80 (d, C-1°"), 101.96 (d,
C-17), 115.27 (d, C-12, 14), 116.76 (d,
C-8), 119.09 (d, C-5), 127.05 (s, C-4a),
129.20 (s, C-8a), 130.46 (d, C-10, C-11,
15), 145.67 (s, C-7), 146.08 (s, C-6),
156.11 (s, C-13), 172.05 (s, C-6°, C-
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6>*) ; IR (KBr) cm™': 3400 (OH), 2200-
2700 (>NH;"), 1611 (>C=0), 1061 (OH,
s, bending) ; ESMS (neg.) m/z (%): 644
[(M+Na)-2H]" (70.6), 622 [M-H] (84.5),
446 [M-C¢HoOs- H] (100.0), 270 (33.6),
175 (42.7), 162 (65.1) ; HRFABMS (neg.)
m/z for C23H330|5NHl Caled.

622.1772 ; Found: 622.1817 o

R-(+)-(13-Hydroxybenzyl)-6,7-dihydro-
xy-1,2,3,4-tetrahydroisoquinoline-13-
O-B-D-glucuronopyranoside (M,).

m.p. 218~220°C(dec.) (CH3CN : H,0) ;

[T -72.69 "(c = 0.214, H20) ; UV Amax
nm (log ) (MeOH) : 222.0 (4.23), 286.7
(3.61), UV RApin nm (log &) (MeOH):
252.7 (2.96) ; 'H NMR (300 MHz,
DMSO-dg): & 2.67 (2H, br s, , H-4), 2.85-
2.99 (2H, br m, H-3), 3.05-3.18 (2H, brm,
H-9), 3.58 (1H, d, J = 9.0 Hz, H-3"), 4.27
{1H, br t, H-1), 4.87 (1H, d, J] = 6.8 Hz,
anomeric H-1"}, 6.49 (1H, s, H-5), 6.57
(1H, s, H-8), 6.96 (2H, d, J = 8.2 Hz, H-
12, 15), 7.19 (2H, d, J = 8.2 Hz, H-12,
14) ; *C NMR (75 MHz, DMSO-d¢): &
25.26 (t, C-4), 39.27 (t, C-3, C-9), 55.23
{d, C-1), 71.74 (d, C-4"), 72.97 (d, C-2"),
74.45 (d, C-37), 76.32 (d, C-3"), 100.09
{d, C-17), 113.41 (d, C-8), 115.25 (d, C-
5),116.12 (d, C-12, 14), 123.18 (s, C-4a),
12475 (s, C-8a), 130.28 (s, C-10),
130.28 (d, C-11, 15), 143.76 (s, C-7),
144.59 (s, C-6), 156.07 (s, C-13), 171.83
(s, C-6"} ; IR (KBr) em™: 3289 (OH) ;
ESMS (neg.) m/z (%):446 [M-H] (100.0),
270 (5.7), 162 (11.6) ; HRFABMS (neg.)
m/z: for ngstOgNH: Calcd. 446.1451 ;
Found: 446.1483 o
R-(+)-(13-Hydroxybenzyl)-6,7-dihydro-
xy-1,2,3,4-tetrahydroisoquinoline-7-0-
B-D-glucuronopyranoside (Mj).
m.p.225~227 °C(dec.) (CH:CN : H;0) ;
(@] -29.55 (c = 0.288, MeOH); UV Amay
nm (log €) (MeOH): 226.8 (4.22), 280.0
(3.67), UV hpip nm (log &) (MeOH):
250.9 (3.00) ; 'H NMR (300 MHz,
DMSO-dg): 8 2.70 (2H, br s, H-4), 2.79-
2.99 (2H, br m, H-3), 3.05-3.17 (2H, br m,



H-9), 3.55 (1H, d, ] = 9.1 Hz, H-3"), 4.22
(1H, br t, H-1), 4.63 (1H, d, ] = 7.0 Hz,
anomeric H-1"), 6.57 (1H, s, H-3), 6.68
(2H, d, J = 8.2 Hz, H-11, 15), 6.99 (1H, s,
‘H-8), 7.03 (2H, d, } = 82 Hz, H-12,
14) ; C NMR (75 MHz, DMSO-d¢) 8
25.92 (t, C-4), 39.09 (t, C-9), 39.28 (t, C-
3), 55.46 (d, C-1), 71.77 (d, C-4"), 73.09
(d, C-2°), 74.55 (d, C-3%), 75.79 (d, C-5"),
102.58 (d, C-17), 115.74 (d, C-5), 116.30
(d, C-8), 115.17 (d, C-12, 14), 125.35 (s,
C-8a), 127.05 (s, C-10), 128.26 (s, C-4a),
130.30 (d, C-11, 15), 14333 (s, C-7),
146.32 (s, C-6), 156.00 (s, C-13), 171.40
(s, C-6") ; IR (KBr): 3376 (OH, s, br),
2200-2700 (>NH,"), 1613 (>C=0, s, br),
1063 (OH, s, bending) cm™ ; ESMS (neg.)
m/z (%): 468 [M+Na-2H]" (13.8), 446
[M-H] (100.0), 270 (32.2), 175 (21.3),
162 (23.7). 134 (29.4), 107 (33.9) ;

HRFABMS (neg.) m/z : for C2;HysO9NH :

Caled. 446.1451 | Found: 446.1435 <
S-(-)}-(13-Hydroxybenzyl)-6,7-dihydro-
xy-1,2,3,4-tetrahydroisoquinoline-13-
0-B-D-glucuronopyranoside (My).
m.p. 218~219°C{dec.} (CH3CN : H,0) ;

)y +72.27 (¢ = 0.210, Hy0) ; UV huma
nm (log &) (MeOH): 222.2 (4.21), 285.2
(3.63), UV Amin nm (log &) (MeOH):
2545 (3.26) ; 'H NMR (300 MHz,
DMSO-dg): & 2.72 (2H, br m, H-4), 2.99
(2H, br m, H-3), 3.05-3.20 (2H, br m, H-
9), 3.57 (1H, d. J = 8.9 Hz, H-3"), 4.29
(1H, br t, H-1), 4.88 (1H, d, J = 6.8 Hz,
anomeric H-17), 6.50 (1H, s, H-5), 6.52
(1H, s, H-8), 6.97 (2H, d, J = 7.8 Hz, H-
12, 14), 7.17 (2H, d, J = 7.9 Hz, H-11,
15); c NMR (75 MHz, DMSO-ds) 3
25.46 (t, C-4), 39.15 (1, C-9), 39.30 (t, C-
3), 55.32 (d, C-1), 71.80 (d, C-4"), 73.00
(d, C-2%), 74.28 (d, C-3°), 76.37 (d, C-57),
100.13 (d, C-1"), 113.46 (d, C-8), 115.26
(d, C-3), 116.13 (d, C-12, 14), 123.24 (s,
C-4a), 124.74 (s, C-8a), 130.26 (s, C-10),
130.26 (d, C-11, 15), 143.67 (s, C-7),
144.51 (s, C-6), 156.06 (s, C-13), 171.88
(s, C-6°); IR (KBr) cm'!: 3405 (OH, s, br),
2200-2700 (>NH;"), 1611 (>C=0, s, br),

1067 (OH, s, bending) ; ESMS {neg.}) m/z
(%): 468 [M+Na-2H] (5.3), 446 [M-H]
(100.0), 270 (i2.2), 175 (9.5), 162
(35.5) ; HRFABMS (neg) m/z for
szHgsOgNH.‘ Calcd. 446.1451 ;, Found:
446.1430
S-(-}-(13-Hydroxybenzyl)-6,7-dihydro-
xy-1,2,3,4-tetrahydroisoquinoline-6-0-
B-D-glucuronopyranoside (Ms).

m.p. 223~225°C (dec.) (CH3;CN : H,0) .

e}y -76.53 "(c = 0.3075, MeOH) : UV
Amax nm (lIog £) (MeOH): 226.3 (4.16),
281.8 (3.64), UV hyin nm (log £) (MeOQH):
2494 (2.61) ; 'H NMR (300 MHz,
DMSO-dg): & 2.71 (2H, br s, H-4), 2.84-
3.05 (2H, br m, H-3), 3.05-3.20 (2H, br m,
H-9), 3.57 (1H, d, J = 8.6 Hz, H-3"), 4.32
(1H, br t, H-1), 4.70 (IH, d, J = 5.8 He,
anomeric H-1%), 6.57 (1H, s, H-8), 6.71
(2H, d, J = 8.4Hz, H-12, 14), 6.87 (1H, s,
H-5), 7.08 (2H, d, } = 8.3 Hz, H-11,
15) ; *C NMR (75 MHz, DMSO-dg) §
25.53 (1, C-4), 38.96 (1, C-9), 39.29 (t, C-
3), 55.39 (d, C-1), 71.82 (d, C-47), 73.02
(d, C-2°), 74.43 (d, C-37), 75.66 (d, C-57),
102.12 {d, C-17), 113.95 (d, C-5), 115.24
(d, C-12, 14), 117.17 (d, C-8), 123.37 (s,
C-4a), 126.88 (s, C-17), 128.72 (s, C-8a),
130.33 (d, C-12, 15), 144.21 (s, C-6),
145.37 (s, C-7), 156,10 (s, C-13), 171.83
(s, C-6°); IR (KBr) cm™": 3384 (OH, s, br),
2200-2700 (>NH;"), 1613 (>C=0, s, br),
1064 (OH, s, bending); ESMS (neg.) m/z
(%): 468 [M+Na -2H] (6.5), 446 [M-H]"
(100.0), 270 (18.9), (175, 13.5), 162
(12.5), 107 (77.5) ; HRFABMS (neg.) m/z
for Ca3HasOoN-H: Calcd. 446.1451 ;
Found: 446.1452 o
R-(+)-(13-Hydroxybenzyl)-6,7-dihydro-
xy-1,2,3,4-tetrahydroisoquinoline-6-0O-
B-D-glucuronopyranoside (Mg).

m.p. 211~213°C(dec.) (CH3CN : H;0) ,;
[«]F -51.87 "(c = 0.3205, MeOH) ; UV
Amax nm (log £) (MeOH): 227.0 (4.22),
281.9 (3.72), UV Apnin nm (log €) (MeOH):
250.3 (2.90) ; '"H NMR (300 MHz,

DMSO-dg): § 2.67 (2H, br m, H-4), 2.82-



3.02 (2H, br m, H-3), 3.02-3.25 (2H, br m,
H-9), 3.56 (1H, d, J = 8.6 Hz, H-3"), 4.30
(1H, t, br, H-1), 4.70 (1H, d, J = 6.6 Hz,
anomeric H-17), 6.50 (1H, s, H-8), 6.70
(2H, d, ] = 8.2 Hz, H-12,14), 6.84 (1H, s,
H-5), 7.07 (2H, d, J = 8.2 Hz, H-11,
15) ; *C NMR (75 MHz, DMSO-ds) &
25.31 {t, C-4), 38.18 (t, C-3), 38.96 (t, C-
9), 55.01 (d, C-1), 71.90 (d, C-4"), 73.04
(d, C-2), 74.25 (d, C-3°), 75.72 (d, C-5"),
101.91 (d, C-1), 114.04 (d, C-8), 115.29
(d, C-12, 14,), 116.51 (d, C-5), 123.15 (s,
C-4a), 126.60 (s, C-10), 127.96 (s, C-8a),
130.48 (d, C-11, 15), 144.36 (s, C-6),
145.12 (s, C-7), 156.20 (s, C-13), 172.40
(s, C-6’);IR (KBr) cm™': 3382 (OH, s, br),
2200-2700 (>NH;"), 1614 (>C=0, s, br),
1063 (OH, s, bending) ; ESMS (neg.) m/z
(%): 468 [M+Na -2H] (5.6), 446 [M-H]
(100.0), 270 (25.2), 175 (14.5), 162
(15.0) HRFABMS (neg.) m/z for
szstOgNH: Caled. 446.1451 ; Found:
446.1447, o
S-(-)-(13-Hydroxybenzyl)-6,7-dihydro-
xv-1,2,3,4-tetrahydroisoquinoline-7-O-
B-D-glucuronopyranoside (M+).

m.p. 225~227°C(dec.) (CH;CN : H,0) ;
[a]?® -25.14 (¢ = 0.2705, MeOH) ; UV
Amax M (log &) (MeOH}: 227.3 (4.21),
281.0 (3.66), UV Apin nm (log ) (MeOH):
250.7 {2.89) ; 'H NMR (300 MHz,
DMSO-dg): & 2.74 (2H, m, H-4), 2.99
(2H, brs, H-9), 3.04-3,17 (2H, br m, H-3),
3.41 (1H, d, J = 9.48 Hz, H-3"), 4.33 (1H,
br t, H-1), 4.33 (IH, d, ] = 6.5 Hz, ano-
meric H-17), 6.56 (1H, s, H-5), 6.61 (1H,
s, H-8), 6.65 (2H, d, J = 8.1 Hz, H-12,
14), 6.89 (2H, d, J = 8.0 Hz, H-11,
15).C NMR (75 MHz, DMSO-d¢) : &
24.93 (t, C-4), 38.12 (t, C-9), 38.94 (t, C-
.3), 55.02 (d, C-1), 71.80 (d, C-4%), 72.90
(d, C-2"), 73.92 (d, C-3"), 75.50 (d, C-5"),
102.02 (d, C-1%), 115.19 (d, C-12, 14~ d,
C-5+ d, C-8), 123.60 (s, C-8a), 126.34 (s,
C-10), 126.49 (s, C-4a), 130.60 (d, C-11,
15), 143.30 (s, C-7), 145.84 (s, C-6),
156.19 (s, C-13), 172.55 (s, C-6"); IR
(KBr) cm™': 3432, 3280 (OH, s, br),
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2200-2700 (>NH;"), 1598 (>C=0, s, br),
1065 (OH, s, bending) ; ESMS (neg.) m/z
(%): 468 [M+Na'-2H] (6.4), 446 [M-HJ
(100.0), 270 (13.5), 175 (8.1), 162
(16.3) ; HRFABMS (neg.) m/z for
Cq:H,500NH: Calcd. 446.1451 ; Found:

446.1445 °

S-(-)-(13-Hydroxybenzyl)-6,7-dihydro-
xy-1,2,3,4-tetrahydreisoquinoline-7-0O-
sulfate (M3).

mp. 254~256 °C(CH;CN : H,0) ; [of¥
-117.75 7 (¢ = 0.220, MeOH-H,0,1:1) ;
UV Amax nm (log &) (MeOH) : 226.0
(4.20), 279.4 (3.61}, UV Anin nm (log £)
(MeOH) : 249.2 (2.73) ; 'H NMR (300
MHz, DMSO-dg): & 2.79 (2H, m, H-4),
2.87-3.13 (2H, br m, H-3), 3.13-3.30 (2ZH,
m, H-9), 4.39 (1H, br t, H-1), 6.64 (1H, s,
H-5), 6.72 (2H, d, ] = 8.2 Hz, H-12, 14),
6.97 (1H, s, H-8), 7.10 (2H, d, ] = 8.5 Hz,
H-11, 15);*C NMR (75 MHz, DMSO-d¢)
& 25.37 (t, C-4), 3895 (t, C-3, C-9),
55.37 (d, C-1), 115.28 (d, C-12, 14),
116.77 (d, C-5), 121.20 (d, C-8), 124.69
(s, C-8a), 126.38 (s, C-10}, 129.25 (s, C-
da), 130.43 (d, C-11, 15), 139.36 (d, C-7),
148.34 (d ,C-6), 156.14 (s, C-13) ; IR
{(KBr) cm-1: 3354 (OH, s, br), 2200-2700
{-SO3'NH;"), 1590, 1519 (aromatic -
C=C-, s), 1063 (OH, s, bending) ; ESMS
(neg.) m/z (%): 350 [M-H] (18.8), 270
{18.8), 162 (100), 135 (17.4); HRFABMS
m/z for Ci1sH1705NS+H: Caled.
352.0855 ; Found: 352.0858
Methylation of HG metabolite (M5)

W 2.0 g & &1L47(KOH) A 10 g Diazald
& # 1% % % diazomethane Z &5 &(E
% &4 8)o B 25 mg (0.056 mmole)4X, it
M M, E3 1S5 mL 85 » E5 50 mL =
B AR T o WA 4 R 2 dir
azomethane £ L F & - HER T AR 24
S RRBHEES > T4 15mgaé
#HZ Mq, . ESMS (neg.) m/z (%): 548
[M+2Na -HJ (8.4), 502 [M-H] (3.3), 488
(6.4), 470 (3.3}, 312 (16.8), 267 (9.2),
265 (100), 135 (4.9); IR (KBr) ecm '



3384 (OH, s, br), 2853 (OCH;, w), 1748
(ester, >C=0, s), 1513 (aromatic -C=C-,
8), 1274, 1228 (504, s), 1049 (OH, s,
bending); 'H NMR (300 MHz, DMSO-dg):
§ 2.39 (3H, s, N-CH3), 2.56 - 2.76 (2H, br
s, H-4), 2.94 - 3.10 (2H, br s, H-9), 3.51 -
3.58 (2H, m, H-3), 3.66 (1H, d, J = 9.5
Hz, H-3"), 3.70 (6H, s, C-13, C-6> 2 X
OCH3), 3.72 (3H, s, C-6 OCH3), 4.59
(1H, d, J = 7.2 Hz, anomeric H-1"), 6.35
(1H, s, H-8), 6.64 (1H, s, H-5), 6.78 (2H,
d, J =8.4 Hz, H-12, 14), 7.00 (2H, d, ] =
8.3 Hz, H-11, 15) ; *C NMR (75 MHz,
DMSOQ-d6) : 8 25.17 (C-4), 38.94 (C-9),
42.23 (N-CH,), 46.64 (C-3), 54.72 (C-6,
C-6° 2 X OCHj), 55.56 (C-13-OCH3),
64.09 (C-1), 71.08 (C-4"), 72.70 (C-2"),
74.93 (C-3"), 75.77 (C-5"), 100.11 (C-1°),
112.40 (C-8), 113.13 (C-12, 14), 114.61
(C-8), 127.82 (C-4a), 129.24 (C-8a),
131.55 (C-10), 130.40 (C-11, 15), 143.50
(C-7), 147.01 (C-6), 157.26 (C-
13)168.87 (C-6").

Methylation of HG metabolite (Mjy)
B4 25 mg = M; (0.071 mmole) » H4k
ﬁi’}{*'ﬂﬂ-ﬁﬁ—ﬁ" 15 mg G & 4 ¢ Mg, ESMS
(neg.) m/z (%): 452 [M+2Na -HI" (3.3),
406 [M-H] (30.0), 392 (7.9), 378 (9.1),
265 (100) ; IR (KBr) em™: 2852 (OCHj,
m), 1612, 1514 (aromatic -C=C-, s), 1270,
1248 (SOs, s) : 'H NMR (300 MHz,
DMSO-dg): & 2.92 (2H, dd, J=7.5, 7.5, H-
4), 3.08 (6H, s, N-CH;, C-7-0S0,0CH3),
3.53 (2H, dd, J=3.7, 3.5, H-3), 3.60-3.70
(2H, m, H-9), 3.73 (3H, s, C-13-OCH3),
3.74 (3H, s, C-6-OCHs), 4.76 (1H, br t,
H-1), 6.84 (1H, s, H-5), 6.84 (2H, d, ] =
8.4 Hz, H-12, 14), 6.93 (1H, s, H-8), 7.07
(2H, d, J = 8.3 Hz, H-11, 15) ; *C NMR
(75 MHz, DMSO-dg) & 22.92 (C-4),
36.71 (C-9), 50.26 (N-CH,), 50.41 (C-3),
54.48 (C-7-0S0,-OCH3), 54.84 (C-13-
OCH3), 55.42 (C-6-OCH3), 71.15 (C-1),
113.85 (C-12, 14), 111.97 (C-5), 120.60
(C-8), 122.43 (C-8a), 127.74 (C-10),
123.86 (C-4a), 130.26 (C-11, 15), 140.82
(C-7), 150.69 (C-6), 157.96 (C-13)
Higenamine X, 3# 4 2 K 8 & R

(1) B-Glucuronidase B % 5k ## glucu-
ronide conjugates

Eﬁ-ﬂB-Glucuroni'dase (Helix pomatia, 4
6000 Units/mL P-glucuronidase & 252
Units/mL sulfatase; Bovine liver,4 6000
Units/mL B-glucuronidase = 8% 4) s

pH A 5.0 2 0.5 M M8 s s ik

¥ HG Kt A MR RknlE
AAE 10mm-~ & 160 mm = & X5
BHEEN A 0SmL B HE
A 3TCRBFRHEIREZ 24 JHR
HomA04mLAMBRBEREG > #
6000 g & » L& % 3r A HPLC-PDA »
(2) A B KM glucuronide conjugates
R E24 I REOl mLs 3R
2 10 mm ~ & 160 mm 2 & X M 5%
BER > AALIMBREE (pH=1.12)
0.5mL-iZ&# 100°C oS+ 6 5>
EEEAFIRE RAMAAK <

(3) 4% 3 4 3k # 2 (aglycone) & 9 £ %
Z kE

Wbk Ht 4 29 0.3 me > KB F X Fl B
KB Fik AHHAAHESL 7 50ul
£ &% F MR H F 42 (chiral column) 4
Mool asE - ERAHEEIETRE
& 12 4 &L 44 retention time 4% Fo #F | 5 o
Chiral column ## 4 # : HPLC ¥ # .
Waters delta prep 4000 preparative HPLC
& A & 4% . E. Merck ChiraDex ® (B-
cyclodextran) » (4.0 mm X 250 mm 5
um) o FH#rda | L P LM 0.125 M BE
B 99 Z RS o LR RER
FPHMEZE 350Kk H 448 05mL ;
THRBE ER -

W~ BR A

ANER S HGREH M, ~ M, &8
7 HPLC M#FGHH > 23EAF L
4.84~670~7.05~739-~854~11.17~
14.65 & 22.69 mine A B 4% #40 M, ~ M;
#% [B-glusulase (P-glucuronidase &
sulfatase iR &)k A3 » £ BB — k%
A 19min HAZ £ R HG#H G ad ] — 5 »
My ~ Mg & KB4 & 4 305 8BS 1%
#ih o B8 2 — M B-gucuronidase K 42
A 7 19 min F HG % 3% % B 22 min



min & HG z % & 22 min % & M;
Rt it AR Mg RAF M 46
X A LERTHEXRSESL M, ~
M; & B-FHBERitdedh » A Hh M
AHFBE AR
ERAEh g RY B AAMN > T8
#$EH HG =4£ 8 » &> FER LC/MS -~
2D-NMR BATE£ALE R HE o FAB TR
GERHEARMESTE > ABRAMPZ(M-
HI 480 5 622 (M) ~ 446 (M, ~ M) ~ 350
(Ms) ' LC/MS 4 REEF M; A% B2 R4
B L8640 My - Mo & BEEUK 2 Bk Eas
i o My ABIR 284k o # M 2D
NMR % HMBC % X # % » B 'H & °C 4
¥ = £ = 18 4t A #% & (coupling) W] 1 (*/,
) > @ HMBC 2% S B3+ “Juc #
X ~ %98 o 4k HMBC 2 & £ & 'H-Cyc
M2 /2 8] » Tl 268 HG RE8k e
Hr (M-M)Z R EsE A E | 25E
A5 4%, #H(Ms) B - SO 7 2D NMR & 3% -
BERERLEE  HBEBATPEMELLR
B FEFREML LY FERBAE
.N-methyl-6,13-dimethoxyhigenamine-7-0- .
methyl sulfate (Mg, » H 1L £ 4% i& 228
LC/MS ~IR B3 ~ '"H NMR - HMBC g 3%
& nOe #RAF B & ¥ R b3+ catechol B C-6
Z OH» 3k C-7 z OHo 'H-BC COSY #2#7
TS ERE FIE ke AN C6 3
SRHERER c ERGHFHSERNY
HG 4F » £ EM 0 %32 chiral column
RFIE ol z HG 3 K8 508 55
# %% A conjugation ¥ » 1% 4 UDPG &,
Sulfotransferase 8% £ % ¥ ] f£ €% HG
#}F B M 4 1% 42 M (enantioselectivity) &
&2 4% 1% 4% M (regioselectivity) o R Bl B¢ £
R BE R ABRR R HkARR IR A
3% # & %] B HPLC chiral column AZ 45 5L
ZHR S R-(+)-HG ~ S-(-)-HG 44t m
EoS-(-)-HG # R-(H)-HG R B2 HFE
BER #9148 15.8 54> A4 M1~M8
KHH W RBZIEBEREREBTE S IL
# o HREB R-(H-HG #4 My~ M; &
Me > &1 B S-(-)-HG & M~ My ~ Ms~ M;
p:a Mg o

BELREHFRD-HG = K #4E L
A F > A TPREREHEWMSE 85 % ;
H#% HG £ 8 £ ¢ C-6-OH> {2 £ % =
£ 4463 C-7-OHo @ B R-(+)/S-(-)Z &%,
#HpEpE C-6-5 C-7-OHEF L > &
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