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WE. B FRARIHEAK Taravacum ohwianum Kitam HRIEN S, ik RAGH AT 80% FF BEELHUY) R Al ik
JiE . ODS HEa g | il HPLC $EAT 43 B atifl, ARHS BT BT B2l i A % e i b B i 4k . &R b aresfs
134G, 4% A maricaffeolylide A (1) , #IEFBIET MR (2) | 3, 4-0-“MIMEBEZE TR TR (3) . 4-W
Feo 6-HWARILFREF AT (4), SEBR TES (5). sonchuside A (6) . 14-0-B-D-glucosyl-11, 13-dihydro-taraxinic
acid (7). 1B, 3B-dihydroxy-68, 118, 4a, 5a, TaH-eudesum-12, 6-olide-1-O-B-D-glucopyranoside (8) . HLH (9). 1-
(B-D-WEgRZHERE) —1H-1, 2, 4-=WRBKAR (10) . 9, 10, 13-=HE+/\BR-11-FBR T EE (11) . 1-methyl-1, 2, 3, 4-
tetrahydro-B-carboline-3-carboxylic acid (12) , EREMIE TR (13), it LEW1~4, 9, 1~13 HEHRNHEATLE
ThorETRE,

KW . ARAGIEAE; R AU e
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Chemical constituents from the roots of Taraxacum ohwianum
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ABSTRACT: AIM  To study the chemical constituents from the roots of Taraxacum ohwianum Kitam.
METHODS The 80% methanol extract from the roots of T. ohwianum was isolated and purified by silica gel,
ODS column chromatography and preparative HPLC, then the structures of obtained compounds were identified by
physicochemical properties and spectral data. RESULTS  Thirteen compounds were isolated and identified as
maricaffeolylide A (1), n-butyl rosmarinate (2), 3, 4-O-dicaffeoylquinic acid n-butyl ester (3), 4-allyl-2, 6-
dimethoxyphenyl glucoside (4) , chlorogenic acid butyl ester (5), sonchuside A (6), 14-0-B-D-glucosyl-11, 13-
dihydro-taraxinic acid (7 ), 1B, 3B-dihydroxy-6B, 118, 4a, S5a, 7aH-eudesm-12, 6-olide-1-0-B-D-
glucopyranoside ( 8 ), inosine (9), 1- ( B-D-ribofuranosyl ) -1H-1, 2, 4-triazole (10), 9, 10, 13-
trihydroxyoctadec-11-enoic acid methyl ester (11), 1-methyl-1, 2, 3, 4-tetrahydro-B-carboline-3-carboxylic acid
(12), n-butyl pyroglutamate (13). CONCLUSION Compounds 1-4, 9, 11-13 are isolated from genus
Taraxacum for the first time.
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A TR RHE AR 24 LAY, 1hE
T (EAR), R XFRNEET | GHH T, #k
T, EAERREE ) ARG Z,
ZH, BRs, W, WS EHEE NS, B
AEEAFRIIE . Sepe iy . U sr SRR Y WA
B A IR 2 AR B2 B R PR s, B2 A
B EPIN TR AR E 2R IMER &, B4
>k, HRACHADE Taraxacum ohwianum Kitam 1427 %
SR RZ BRI SE 5 BN . e M A7 Fis
A RERILER G TR RS T E e, H
HAGRE R £, maEiem, Mg, B85k
15, ARAFFER R AT A TR P A4 o 1743 B 4
E, 35813 MEEY, DR AR AL A S S F
RS %
1

Waters 2695 =% i AH (4,1% 1L . Waters 2998
T HNRG I 2% . Waters ELSD-2424 1 2€ & 6 46 1l
. AcquityTM UPLC R & it (3EE Waters
3H)) 5 Bruker-500 8 A% AR (75 E Bruker 2
) ; Triple TOF 5600 % LC & B A (35 AB
Sciex 23 H]); LC-20AR #I i % W AH (5 3% 1%,
SHIMADZU RID BUR ZHr kil gs ( H A S HA
F]); SENCO R2003KB Hd K Rjig i 26 &AL (H AR
SENCO A Fl); ODS #: i ( HA YMC AH]),
I (gl et e RERHERRAR)

ARG A TR R A MR ETTIE LI, 2B JeyT
H B 24 R 2R BE B B2 S S AR A SR A AR
LT AT Taraxacum ohwianum Kitam BJHR . PR
FEAE RV P E A R AE P 2 =
2 REESEH

BUZRALTH AR 10.0 kg, JH 7 £ 80% HI iz
Ri12 h, A3 K, BIK 40 min, HIFHRIK
W, VR D8 VR T RE M, A5 E] R LY
2.6 kg, HEEEEHUY KRR BEIR B S , IAAa J fik
EEL3 U, WU DSCE T AR O, 5 E A AR
B, FIAKZRZEAKE pH HIHZE 9.5, #1: 1
(4 Ho A PR AR AN TE T BE A 3 Ik, K 8 h, I8l
61 S - = S X R 1 S 2 P
KIZH HCL W pH HMZE 2.5, #1: 1 il
JRAURIIE TR AEHL 3 Uk, 30 [RDSCIE T A A6 U
FHENIE T EERR LR 43

1E T B R 4 H TR B, 80~ 100 H fEJR
Ph1: 1.5 ML BE & HERE, T EME0IR, D
200~300 HEERAT sk i T 0By, Wikdett, Tk
ERE AW G-I (50 < 1~1:1) BEEEVE
1888

i, 2 HPLC, TLC Kzl &3, ODS #, il #5 7l
HPLC 43, HEIfk&5% 6 [23.5 mg, 1,=13.8
min, K (47 © 53) 1.7 [26.9 mg, 1,=
12.6 min, @K (49 : 51) ], 8 [16.1 mg,
ty=14.3 min, HE-/K (52:53) 1.9 [80.1 mg,
ty=13.4 min, HEE-/K (18 : 82) ], 10 [10.2
mg, t, = 11.7 min, HEEIK (15 : 85) ], 11
[21.1 mg, t,=11.3 min, HE-K (75:25) ].
12 [24.7 mg, t, = 13.3 min, H EE-K (55 :
45) 1. 13 [19.4 mg, t, = 15.7 min, H EE-K
(40 : 60) .

IE T EERRVEER 4 H H BV B, 80~ 100 H ik
el LS W BNRAHEFE, TERZEMER. HZ
A BEIZHL 200 ~300 H P IE M GER, EHEZHEA)E
R, DI BE-HEE (20 2 1~1: 1) BREEUE
B, 2 HPLC, TLC KA 3F, ODS A, il £ 7Y
HPLC 70 &, HEEAW 1 [15.6 mg, t,=12.5
min, HEE-K (34 :66) ], 2 [19.3 mg, t, =
11.3 min, ZJE-K (36 : 64) ]. 3 [23.5 mg,
1,=13.2 min, HEE-K (59:41) ], 4 [21.9 mg,
ty=11.7 min, ZHE-7K (45:55) 1.5 [15.7 mg,
t;=10.7 min, HEE-K (55:45) ],

3 SHHILE

K& 1. AETEE AR, ESI-MS m/z:
321.1 [M+H]",'"H-NMR (600 MHz, CD,0D) &
7.06 (1H, d, J=1.9 Hz, H-2), 6.80 (1H, d,
J=8.1 Hz, H-5), 6.96 (1H, dd, J=8.1, 1.9
Hz, H-6), 7.54 (1H, d, J=15.9 Hz, H-7),
6.23 (1H, d, J=15.9 Hz, H-8), 2.03 (1H, m,
H-2'a), 2.19 (1H, m, H-2'b), 1.62 (2H, m,
H-3'), 1.42 (1H, m, H-4"), 1.35 (2H, m, H-
5'), 5.30 (1H, m, H-6'), 4.15 (2H, d, J=
7.2 Hz, H-7'), 0.91 (3H, d, J=6.4 Hz, H-4'-
CH,) ;"C-NMR (150 MHz, CD,0D) &; 127.2 (C-
1), 114.7 (C-2), 146.8 (C-3), 149.2 (C-4),
116.1 (C-5), 122.5 (C-6), 147.4 (C-7), 114.6
(C-8), 167.8 (C-9), 174.6 (C-1"), 37.6 (C-
2'), 19.6 (C-3"), 31.3 (C-4"), 31.2 (C-5),
71.7 (C-6"), 66.0 (C-7'"), 13.6 (C-4'-CH,) . VI
AR S CHER (4] MEEA -, WEER
maricaffeolylide A,

k&Y 2. A A, ESI-MS m/z; 417.1
[M-H] ,'H-NMR (600 MHz, CD,0D) &: 6.88
(1H, d, J=1.5 Hz, H-2), 6.62 (1H, d, J=
8.4 Hz, H-5), 6.78 (1H, dd, J=8.4, 1.5 Hz,
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H-6), 7.41 (1H, d, J=15.9 Hz, H-7), 6.10
(1H, d, J=15.9 Hz, H-8), 6.56 (1H, d, J=
1.5 Hz, H-2"), 6.56 (1H, d, J=28.0 Hz, H-
5'), 6.41 (1H, dd, J=8.0, 1.5 Hz, H-6'),
2.87 (2H, d, J=6.4 Hz, H-7"), 4.99 (1H, t,
J=6.4 Hz, H-8'), 3.93 (2H, t, J=6.4 Hz, H-
1"y, 1.35 (2H, m, H-2"), 1.12 (2H, m, H-
3"y, 0.71 (3H, t, J=7.0 Hz, H-4"); “C-NMR
(150 MHz, CD,0D) &: 128.9 (C-1), 115.7 (C-
2), 150.7 (C-3), 147.2 (C-4), 122.7 (C-5),
116.2 (C-6), 147.2 (C-7), 115.7 (C-8), 168.6
(C-9), 128.2 (C-1"), 120.3 (C-2"), 146.4 (C-
3'), 146.6 (C-4'), 117.3 (C-5'), 116.0 ( C-
6'), 38.4 (C-7'), 75.3 (C-8'), 172.3 (C-9'),
67.6 (C-1"), 31.2 (C-2"), 21.6 (C-3"), 15.5
(C-4"), VI EBIE S0k [5] o iA—3, ik
Yo LR TRIE T g

&EW 3. HEaKEE K, ESI-MS m/z.
571.1 [ M-H] ,"H-NMR (600 MHz, CD,0D) &;
2.15 (2H, m, H-2), 5.66 (1H, m, H-3), 5.05
(1H, dd, J=8.4, 3.6 Hz, H-4), 4.35 (1H, m,
H-5), 2.15 (2H, m, H-6), 4.19 (2H, m, H-
8), 1.70 (2H, m, H-9), 1.47 (2H, m, H-10),
0.99 (3H, t, J=7.8 Hz, H-11), 6.76 (1H, d,
J=8.4 Hz, H-2'), 7.05 (1H, d, J=1.8 Hz, H-
5'), 6.93 (1H, dd, J=8.4, 1.8 Hz, H-6'),
7.59 (1H, d, J=15.6 Hz, H-7'), 6.27 (1H, d,
J=15.6 Hz, H-8'), 6.78 (1H, d, J=8.4 Hz, H-
2"y, 7.03 (1H, d, J = 1.8 Hz, H-5"), 6.90
(1H, dd, J=8.4, 1.8 Hz, H-6"), 7.56 (1H,
d, J=15.6 Hz, H-7"), 6.30 (1H, d, J=15.6
Hz, H-8");"”C-NMR (150 MHz, CD,0D) §: 75.4
(C-1), 41.0 (C-2), 74.8 (C-3), 69.5 (C-4),
65.9 (C-5), 36.4 (C-6), 175.4 (C-7), 64.4 (C-
8), 31.3 (C-9), 19.7 (C-10), 13.6 (C-11),
127.3 (C-1"), 114.8 (C-2"), 146.9 (C-3"),
149.2 (C-4"), 116.1 (C-5"), 122.8 (C-6"),
147.0 (C-7"), 114.6 (C-8), 168.1 (C-9"),
127.3 (C-1"), 114.7 (C-2"), 146.3 (C-3"),
149.2 (C-4"), 116.1 (C-5"), 122.7 (C-6"),
147.0 (C-7"), 114.6 (C-8"), 168.0 (C-9"), Lk
FHEIES SCHR (6] WMEREA—, WEERN 3,
4-0-WNMEREZE TR T g

e 4. AR, ESI-MS m/z: 379.1 [ M+
Na]*,'"H-NMR (600 MHz, CD,0D) &: 6.53 (2H,

s, H-3, 5), 3.32 (1H, m, H-7a), 3.33 (1H,
m, H-7b), 5.95 (1H, m, H-8), 5.08 (2H, m,
H-9), 4.91 (1H, d, J=7.7 Hz, H-1'), 4.04
(1H, m, H-2"), 3.83 (1H, m, H-3"), 4.20
(1H, m, H-4'), 4.40 (1H, m, H-5"), 4.58
(1H, dd, J=12.0, 2.0 Hz, H-6'a), 4.65 (1H,
dd, J=12.0, 5.7 Hz, H-6'b), 3.82 (6H, s, 2-
OCH,) ;" C-NMR (150 MHz, CD,0D) §. 138.4
(C-1), 154.2 (C-2), 107.5 (C-3), 134.7 (C-
4), 107.5 (C-5), 154.2 (C-6), 41.3 (C-7),
138.7 (C-8), 116.2 (C-9), 102.9 (C-1'), 75.2
(C-2'), 78.3 (C-3"), 71.3 (C-4"), 77.8 (C-
5'), 62.6 (C-6'), 55.5 (2-OCH,), LI %5
SCHR [7-8] MiEIEA L, WS 40N -2,
6-— H A R EL A A AT
Ew 5. AETEEK K, ESIMS m/z;
409.2 [ M-H] ,'H-NMR (600 MHz, CD,0D) §:
2.06 (1H, m, H-2a), 2.18 (1H, m, H-2b),
5.31 (1H, m, H-3), 3.77 (1H, dd, J=5.7,
3.0 Hz, H-4), 4.17 (1H, m, H-5), 1.95 (1H,
dd, J=13.6, 3.5 Hz, H-6a), 2.11 (1H, m, H-
6b), 4.23 (2H, t, J=6.6 Hz, H-8), 1.49 (2H,
m, H-9), 1.26 (2H, m, H-10), 0.80 (3H, t,
J=7.3 Hz, H-11), 7.17 (1H, d, J=1.8 Hz, H-
2'), 7.34 (1H, d, J=15.9 Hz, H-3"), 7.07
(IH, d, J=1.9 Hz, H-5'), 6.91 (1H, d, J=
8.2 Hz, H-8'), 6.91 (1H, dd, J=8.2, 1.7 Hz,
H-9") ;”C-NMR (150 MHz, CD,0D) &: 72.2 (C-
1), 37.4 (C-2), 64.8 (C-3), 69.2 (C-4), 71.3
(C-5), 35.2 (C-6), 174.4 (C-7), 64.1 (C-8),
30.8 (C-9), 18.7 (C-10), 13.8 (C-11), 164.6
(C-1"), 113.6 (C-2"), 149.6 (C-3"), 123.3 (C-
4"y, 113.2 (C-5"), 145.0 (C-6"), 145.7 (C-
7'y, 117.6 (C-8'), 121.3 (C-9"), LI ¥R 5
Bk (9] B A —5, SEE MR THR .,
a6, RO AR, ESI-MS m/z; 413.2
[M+H]*,'"H-NMR (600 MHz, CD,0D) &: 4.80
(1H, d, J=10.0 Hz, H-1), 2.39 (2H, m, H-
2), 4.83 (1H, d, J=7.8 Hz, H-3), 4.91 (1H,
d, J=10.0 Hz, H-5), 4.50 (1H, dd, J=10.0,
9.8 Hz, H-6), 1.88 (1H, m, H-7), 1.72 (2H,
m, H-8), 2.39 (2H, m, H-9), 2.05 (1H, m,
H-11), 1.23 (3H, d, J=6.6 Hz, H-13), 1.52
(3H, s, H-14), 1.78 (3H, s, H-15), 4.23
(1H, d, J=7.8 Hz, H-1'), 3.20 ~3.40 (4H,
1889
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m, H-2'~5"), 3.65 (1H, dd, J=12.0, 5.7 Hz,
H-6'a), 3.90 (1H, dd, J=12.0, 1.2 Hz, H-6'
b) ;"C-NMR (150 MHz, CD,0D) §: 125.9 (C-1),
33.9 (C-2), 84.3 (C-3), 141.4 (C-4), 128.2
(C-5), 82.6 (C-6), 56.9 (C-7), 29.6 (C-8),
42.1(C-9), 139.0 (C-10), 43.2 (C-11), 181.3
(C-12), 13.4 (C-13), 16.6 (C-14), 12.3 (C-
15), 102.5 (C-1"), 75.7 (C-2"), 77.9 (C-3"),
71.8 (C-4'), 78.0 (C-5"), 62.8 (C-6"), VI %k
P SCEk [10] B A -2, BMEERN
sonchuside A,

&Y 7. IRIEEAK A, ESI-MS m/z; 449.2
[M+Na]*,'H-NMR (600 MHz, CD,0OD) & 5.88
(1H, dd, J=12.3, 3.3 Hz, H-1), 2.28 (1H,
m, H-2a), 3.43 (1H, m, H-2b), 2.30 (2H,
m, H-3), 832 (1H, d, J=10.2 Hz, H-5),
4.69 (1H, dd, J=10.2, 10.1 Hz, H-6), 1.79
(1H, m, H-7), 1.96 (2H, m, H-8), 1.96
(IH, m, H-9a), 2.84 (1H, d, J=11.4 Hz, H-
9b), 2.25 (1H, m, H-11), 1.23 (3H, d, J=
7.2 Hz, H-13), 1.65 (3H, s, H-15), 1.67
(1H, d, J=6.3 Hz, H-1'), 3.38 (1H, m, H-
2'), 3.41 (1H, m, H-3'), 3.38 (1H, m, H-
4'y, 3.43 (1H, m, H-5"), 3.71 (1H, dd, J=
12.0, 4.2 Hz, H-6"a), 3.85 (1H, d, J=12.0
Hz, H-6'b); “C-NMR (150 MHz, CD,0D) §&:
149.4 (C-1), 27.1 (C-2), 39.6 (C-3), 143.9
(C-4), 126.9 (C-5), 82.9 (C-6), 55.2 (C-7),
30.9 (C-8), 36.9 (C-9), 131.5 (C-10), 43.0
(C-11), 181.0 (C-12), 12.9 (C-13), 167.5 (C-
14), 16.8 (C-15), 95.0 (C-1"), 73.6 (C-2"),
77.9 (C-3"), 70.7 (C-4"), 78.4 (C-5"), 62.0
(C-6"), LA L-%dls 53k [11] i A —2,
B SE A 14-0-B-D-glucosyl-11, 13-dihydro-taraxinic
acid,

k&Y 8. KK, ESI-MS m/z; 429.2
[M-H] ,'H-NMR (600 MHz, CD,0D) §: 3.75
(1H, dd, J=11.8, 3.9 Hz, H-1), 2.12 (IH,
m, H-2a), 2.13 (1H, m, H-2b), 3.94 (1H,
dd, J=7.7, 4.3 Hz, H-3), 2.49 (1H, m, H-
4), 1.44 (1H, dd, J= 11.5, 4.3 Hz, H-5),
4.05 (1H, dd, J=11.5, 5.0 Hz, H-6), 1.41
(1H, m, H-7), 1.43 (1H, m, H-8a), 1.49
(1H, m, H-8b), 2.05 (1H, m, H-9a), 2.07
(1H, m, H9b), 1.13 (1H, m, H-11), 1.23
1890

(3H, d, J=7.4 Hz, H-13), 1.07 (3H, s, H-
14), 1.15 (3H, d, J=6.9 Hz, H-15), 4.91
(1H, d, J=7.7 Hz, H-1"), 4.04 (1H, m, H-
2'), 3.83 (1H, m, H-3'), 4.20 (1H, m, H-
4"y, 4.40 (1H, m, H-5"), 4.65 (1H, dd, J=
12.0, 5.6 Hz, H-6'a), 4.58 (1H, d, J=12.0
Hz, H-6'b); “C-NMR (150 MHz, CD,0D) &:
83.9 (C-1), 39.9 (C-2), 69.9 (C-3), 41.6 (C-
4), 53.4 (C-5), 78.5 (C-6), 47.9 (C-7), 23.0
(C-8), 35.3(C-9), 39.9 (C-10), 40.9 (C-11),
179.3 (C-12), 12.6 (C-13), 15.9 (C-14), 9.3
(C-15), 102.4 (C-1'), 74.9 (C-2"), 78.2 (C-
3"), 71.7 (C-4"), 78.5 (C-5"), 62.9 (C-6'),
P EEdR 500k [12] iEsaA —3, el
18, 3B-dihydroxy-6@3, 11B, 4a, Sa, TaH-
eudesm-12, 6-olide-1-0-B-D-glucopyranoside ,

k&Y 9. B8 K, ESI-MS m/z: 269. 1
[M+H]*,'H-NMR (600 MHz, CD,0D) §: 8.20
(IH, s, H-2), 8.32 (1H, s, H-8), 5.98 (1H,
d, J=6.2 Hz, H-1'), 4.76 (1H, dd, J=6.2,
5.0 Hz, H-2"), 4.34 (1H, dd, J=5.0, 2.5 Hgz,
H-3"), 4.19 (1H, m, H-4"), 3.77 (1H, dd, J
=12.5, 2.5 Hz, H-5"a), 3.91 (1H, dd, J=
12.5, 2.5 Hz, H-5'b); “C-NMR (CD,0D, 150
MHz) 8. 157.9 (C-2), 150.3 (C-4), 121.2 (C-
5), 158.8 (C-6), 142.3 (C-8), 91.6 (C-1"),
72.9 (C-2'), 75.8 (C-3"), 88.5 (C-4"), 63.8
(C-5") . DAL 53k [13] B A —3%,
S M ILE

&9 10, H @ R, ESI-MS m/z: 216.1
[M+H]*,'"H-NMR (600 MHz, CD,0D) §: 8.20
(1H, s, H-3), 8.35 (1H, s, H-5), 5.98 (1H,
d, J=6.5 Hz, H-1"), 4.19 (1H, d, J=2.6 Hz,
H-2"), 4.34 (1H, dd, J=5.1, 2.6 Hz, H-3"),
4.74 (1H, m, H-4"), 3.77 (1H, dd, J=12.5,
2.6 Hz, H-5'a), 3.91 (1H, dd, J=12.5, 2.6
Hz, H-5'b); “C-NMR (150 MHz, CD,0D) &:
154.2 (C-3), 142.7 (C-5), 91.9 (C-1"), 76.1
(C-2"), 73.3 (C-3"), 88.9 (C-4"), 64.1 (C-
5. DL EEORSSCHR [14] B AR 2, d
EN 1= (B-D-WE A% BE L) -1H-1, 2, 4-— W
NI
k&Y 11, Ak AK, ESI-MS m/z; 344.3
[M-H] .'H-NMR (600 MHz, CD,0D) §: 2.23
(2H, t, J=7.3 Hz, H-2), 1.60 (2H, m, H-3),
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1.32 (2H, m, H-4), 1.32 (2H, m, H-5), 1.32
(2H, m, H6), 1.32 (2H, m, H-7), 1.52
(2H, m, H8), 3.46 (1H, m, H9), 3.92
(1H, dd, J=5.4, 5.1 Hz, H-10), 5.74 (1H,
m, H-11), 5.71 (1H, m, H-12), 4.03 ( IH,
dt, J=6.6, 5.4 Hz, H-13), 1.52 (2H, m, H-
14), 1.32 (2H, m, H-15), 1.32 (2H, m, H-
16), 1.32 (2H, m, H-17), 0.93 (3H, t, J=
6.7 Hz, H-18), 3.64 (3H, s, 19-OCH,); "“C-
NMR (150 MHz, CD,0D) &: 177.6 (C-1), 33.5
(C-2), 26.2 (C-3), 30.4 (C-4), 30.5 (C-5),
30.6 (C-6), 26.6 (C-7), 33.1 (C-8), 75.7 (C-
9), 76.5 (C-10), 136.5 (C-11), 130.9 (C-12),
73.0 (C-13), 38.3 (C-14), 26.4 (C-15), 33.0
(C-16), 23.7 (C-17), 14.4 (C-18), 49.9 (19-
OCH;) . VI E%Hs 5 3Cmk [15] il B A — 2,
WS E R 9, 10, 13-= 534 /K- 1R s .

b &Y 12, TGO EH R 45 A, ESI-MS m/z.
231.1 [M+H]",'H-NMR (600 MHz, CD,0D) §:
4.73 (1H, d, J=6.0 Hz, H-1), 3.98 (1H, dd,
J=12.0, 6.0 Hz, H-3), 3.06 (1H, m, H-4a),
3.46 (1H, dd, J=12.0, 4.7 Hz, H-4b), 7.50
(1H, d, J=7.6 Hz, H-5), 7.07 (1H, dd, J=
12.0, 7.1 Hz, H-6), 7.16 (1H, dd, J=12.0,
7.4 Hz, H-7), 7.36 (1H, d, J=7.8 Hz, H-8),
1.77 (3H, d, J=6.0 Hz, H-10);"” C-NMR ( 150
MHz, CD,0D) 6: 51.6 (C-1), 60.2 (C-3), 24.8
(C-4), 108.3 (C-4a), 127.9 (C-4b), 119.6 (C-
5), 120.9 (C-6), 123.7 (C-7), 112.7 (C-8),
139.1 (C-8a), 131.8 (C9a), 17.6 (C-10),
174.2 (C-11), DL E%cHE 50k [16] fRiE A
—2, WEEN I-methyl-1, 2, 3, 4-tetrahydro-B-
carboline-3-carboxylic acid,

k&Y 13, Ak K, ESI-MS m/z: 186.1
[M+H]*,"H-NMR (600 MHz, CD,OD) & 2.44
(2H, m, H-3), 2.27 (1H, m, H-4a), 2.52
(1H, m, H-4b), 4.26 (1H, dd, J=8.7, 5.0
Hz, H-5), 4.19 (2H, t, J=6.5 Hz, H-7), 1.67
(2H, m, H-8), 3.91 (2H, m, H9), 0.9
(3H, t, J=7.5 Hz, H-10);"” C-NMR (150 MHz,
CD,0D) &: 171.8 (C-2), 29.2 (C-3), 25.8 (C-
4), 53.6 (C-5), 177.5 (C-6), 65.7 (C-7),
31.7 (C-8), 17.9 (C-9), 13.5 (C-10), VA %k
PESSCER [17] B FEAR -2, SEE WERA
FRIE T BR

4 it

RGBT RE T 13 MEaY, s 4
WNEIE, 3 MR, 2 M, 3 4 HAb
%, EW1~4, 9, 11~13 HEHERMNHEAWEE
SYERE], RS REE THAXNILEDE,
S HH 2 AR S T & SR AL A, AT AT L
BUT T R R A

S 3k
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