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BE. BB WRPRINT Herpetospermum caudigerum Wall FIfL2ERSY, ik BRI T 95% L BEHEHRY) A9 A T Bk 5
{7 R FIRERE . Sephedex LH-20, il #3%)2 TLC A4 HPLC #4740 g5 4lifh, AR Y50 M T K e i 500 2 e g4k &
YER, gR NP aBERE 9 AMEE Y, S E N ERIR (1), WIMER (2). 9, 11, 15-T/\k =R (3).
HIM=MEREE (4) . 9-T/\BRIGEE (5) . 1-0-Z 1 RLeBEEE H R (6). (+) - (7'S, 7"S, 8'R, 8"R) -4, 4, 4’-
trihydroxy-3, 5’, 3”-trimethoxy-7-oxo0-8-ene [8-3", 7'-0-9", 8'-8", 9'-0-7"] lignoid (7). «-3iEE (8) . WHKHE (9),
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Chemical constituents from Herpetospermum caudigerum
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(1. College of Pharmaceutical Sciences, Southwest University, Chongqing 400715, China; 2. TAAHC-SWU Medicinal Plant R&D Center, Xizang
Agriculture and Animal Husbandry College, Nyingchi 860000, China)

MA Ying-xiong',

ABSTRACT: AIM To study the chemical constituents from Herpetospermum caudigerum Wall. METHODS

The petroleum ether fraction of 95% ethanol extract from H. caudigerum was isolated and purified by silica, Sepha-
dex LH-20, preparative TLC and semi-preparative HPLC, then the structures of obtained compounds were identi-
fied by physicochemical properties and spectral data. RESULTS Nine compounds were isolated and identified as
linolenic acid (1), linoleic acid (2), 9, 11,
(5), 1-cerotoylgly-cerol (6), (+) - (7'S, 7"S, 8'R, 8'R) -4, 4', 4"-trihydroxy-3, 5, 3"-trimethoxy-7-0x0-8-
ene [8-3", 7-0-9", 8'-8", 9'-0-7"] lingoid (7), a-spinasterol (8), herpetrione (9). CONCLUSION Com-

pounds 3, 4, 6 and 8 are isolated from this plant for the first time.

15-octadecatrienoic acid (3), trilinolein (4), 9-octadecenoic acid

KEY WORDS: Herpetospermum caudigerum Wall; chemical constituents; isolation and identification

Wi TR P R T — AP A B R F A
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Y, He MMHHLIRIE, 2 M ATRERES, 1
SNBSS, HEAW 3, 4, 6, 8 KM iZE
Yrrh o esas sl
1 UE5HH
1.1 BE5XA HPLC WM @5 (HA R
3] ) 3 Bruker Avance-500, 600 7% i 34k O 1%
X, Bruker DRX400 BUZ#EHARIL (5[ Bruker 24
"], TMS HM45); YMC-Pack ODS-A il %4,
250 mm x 10 mm, 5 wm); Sephadex LH-20 #E i
(£HE GE A F]); TLC M GF,y, (18 2R 7 /K2
Al); il TLC M ARE (3% RE I (7 5 Ak
T ).
1.2 A SR RZS M T 2013 4F 6 H H U
M HDCRAE , SV F Be sh R S R A A=
WIB AR BN % 22 /N RS R IE &, SEUEAR AR
(2013-CM-01) PRAFTVURE K245 BE 259 7 Mr 2L
W=,
2 BERS5HEHE

TR B R T 27 kg, BYRE, IR
95% LBEHRIN 3 R, A IFERBOR, WEWSE, 15
2.1 kg BRE, KRB 3 LK RS
W, RIR&GHAmEE, ZRAEE ., 1IE T AR, W
FEH AR 153 41 I BEAE I 1 500 ¢, LR L FRAEHL
Y175 g, IE TEEACHU 125 g, WA hEEAE B b
WU 200 g #EAh, Zead IEAHRERZ (A% (2 000 ¢) 4
B LIAThEE-CFR R (1:0~0:1) BEEEVEM,
195 25 NHAY (Fr.1-25) , Fr.2 Zab #4682 TLC
(Al : ZFRCEE=95:5) HaMkAaW 1 (30
mg); Fr.6 Ll BERA @S 7 S WA (Fr.6-
1~7), Fr.6-3 Zad il & HPLC, JishAk H mE-
K (85:15) 4y, AW 2 (4 mg), Fr.6-3
Za il )2 TLC (AThEE - ZFRCER=9:1) 1§
EW 3 (7 mg); Fr.10 &3 b RCH: (O, Al
- TR OBEIRZR (9 1~5:5) 2 EEE 6 4~ F
A4y (Fr.10-1~6), Fr.10-2 %ok il 45 # )2 TLC
(B : ZMRCHE=85: 15) /A EEFLEY 4
(15 mg) . 5 (13 mg); Fr.12 St BERH: (ko5
BE] 5 MWL (Fr.12-1~5), Fr.12-5 22k 64
HPLC, JishtimHEEL-/K (35:65) 8, 534k
HEYT (5 mg); Fr.13 PO A A G b
th, EERSIMLEY 6 (30 mg); Fr.23 £l
ittt , 155 7 WA (Fr.23-1~7), Fr.23-5
2B 25 HPLC, Jah AN HEE-/K (36 @ 64) 41
B, EMEEY 8 (4mg). 9 (3mg),
342

3 HHEE

k& 1. TEmkY, 5+ C H,0,. H-
NMR (CDCl,, 400 MHz) &: 5.21~5.36 (6H, m,
H-9, 10, 12, 13, 15, 16), 2.74 (4H, t, J=6. 14
Hz, H-11, 14), 2.28 (2H, t, J=7.50 Hz, H-2),
2.01 (4H, m, H-8, 17), 1.57 (2H, m, H-3),
1.19-1.25 (8H, m, H-4, 5, 6, 7), 0.91 (3H, t,
J=7.52 Hz, H-18); “C-NMR (CDCI,, 100 MHz)
8:178.23 (C-1), 130.96 (C-16), 129.24 (C-9),
127.29 (C-12), 127.25 (C-13), 126.76 (C-15),
126.12 (C-10), 32.90 (C-2), 19.54 (C-4), 28.55
(C-5), 28.12 (C-6), 28.06 (C-7), 28.02 (C-8),
24.62 (C-11), 26.19 (C-14), 24.53 (C-3), 23.66
(C-17), 13.24 (C-18) , DA -#dla 53k [10] 3
AR, BOETE NI

k& 2. BEkY, 4+ C H,0,, H-
NMR (CDCl,, 400 MHz) &§: 5.33~5.38 (4H, m,
H-9, 10, 12, 13), 2.77 (2H, m, H-11), 2.23
(2H, m, H-2), 2.05 (4H, m, H-8, 14), 1.64
(2H, m, H-3), 1.26~1.33 (14H, m, H-4~7, H-
15~17), 0.89 (3H, t, J=6.90 Hz, H-18); "“C-
NMR (CDCl,, 100 MHz) &: 175.45 (C-1), 130.24
(C-13), 130.04 (C-9), 128.08 (C-10), 127.92
(C-12), 35.93 (C-2), 31.54 (C-16), 29.61 (C-
7), 29.36 (C-15), 29.24 (C-4), 29.21 (C-5),
29.13 (C-6), 27.22 (C-8), 27.20 (C-14), 25.65
(C-11), 25.52 (C-3), 22.58 (C-17), 14.08 (C-
18), VA EEdE S5 3CHk [10] A5, ke N
MEVHR o

& 3. TEmkY, ¥ CH,0,. H-
NMR (CDCl,, 400 MHz) 8: 5.99~6.11 (2H, m,
H-10, 11), 5.60 ~5.69 (4H, m, H-9, 12, 15,
16), 2.34 (2H, t, J=7.52 Hz, H-2), 2.07 (6H,
m, H-8, 13, 14, 17), 1.62 (2H, tt, J=7.26, 7.20
Hz, H-3), 1.30~1.38 (8H, m, H-4, 5, 6, 7),
0.88 (3H, t, J=17.13 Hz, Me-18); "“C-NMR
(CDCl,, 100 MHz) &: 178.07 (C-1), 133.49 (C-
16), 133.27 (C-9), 129.89 (C-12), 129.75 (C-
15), 129.53 (C-11), 129.42 (C-10), 32.85 (C-
2), 31.72 (C-13), 27.92 (C-14), 23.65 (C-3),
28.06 (C-4), 28.26 (C-5), 30.51 (C-6), 31.46
(C-7), 27.98 (C-8), 21.21 (C-17), 12.90 (C-
18), VL E#dm S5 3cHk [11] HEA—5, K EN
9, 11, 15-F/\ik =44 .
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EY 4. TEMIRIER, 7372 CyHygO4. H-
NMR (CDCl,, 400 MHz) 6: 5.24~5.40 (12H, o-
verlap), 4.29 (2H, dd, /=4.08, 11.88 Hz), 4. 14
(2H, dd, J=5.94, 11.89 Hz), 2.79 (2H, dt, J=
6.23, 11.31 Hz), 2.31 (2H, dt, J=2.83, 7.65
Hz), 2.03 (2H, dt, J=6.84, 12.81 Hz), 1.27
(66H, overlap), 0.89 (9H, overlap); "“C-NMR
(CDCl,, 100 MHz) & 173.46 (C-1), 173.46 (C-
1"y, 172.70 (C-1"), 34.03 (C-2), 34.03 (C-2"),
34.19 (C-2'),24.8 (C-3),24.8 (C-3"),24.8 (C-
3),29.1 (C4), 29.1 (C-4"), 29.0 (C-4"),
29.19 (C-5), 29.19 (C-5"), 29.21 (C-5"), 29.13
(C-6), 29.13 (C-6"), 29.15 (C-6"), 29.63 (C-
7), 29.63 (C-7"), 29.64 (C-7"), 27.22 (C-8),
27.22 (C-8"), 27.21 (C-8"), 130.22 (C-9),
130.22 (C-9"), 130.22 (C-12), 130.22 (C-12"),
130.01 (C-9"), 130.01 (C-12"), 129.46 (C-10),
129.46 (C-10"), 129.46 (C-10"), 129.46 (C-13),
129.46 (C-13"), 129.46 (C-13"), 27.21 (C-11),
27.21 (C-11"), 27.20 (C-11"), 29.37 (C-12),
29.37 (C-12"), 29.36 (C-13), 29.36 (C-13"),
29.36 (C-13"), 24.31 (C-14), 24.31 (C-14"),
24.31 (C-14"), 22.89 (C-15), 22.89 (C-15"),
22.89 (C-15"), 32.0 (C-16), 32.0 (C-16"),
32.0 (C-16"), 22.70 (C-17), 22.70 (C-17"),
22.70 (C-17"), 14.04 (C-18), 13.99 (C-18"),
13.85 (C-18"), 68.91 (CHO), 62.11 (CH,0), LA
EEAES G [12] AR SUEE Sy H =
IR R

k& 5. Afmmk, 5¥F ¢y, H,y 0, H-
NMR (CDCl,, 500 MHz) &: 5.34 (2H, d, J=4.47
Hz), 4.17 (2H, td, J=5.55, 11.50 Hz), 3.69
(1H, dd, J=4.21, 11.83 Hz), 3.59 (1H, dd, J=
6.15, 11.89 Hz), 2.34 (2H, t, J=7.98 Hz), 1.26
(48H, overlap), 0.87 (6H, t, J=7.21 Hz); "“C-
NMR (CDCl,, 125 MHz) 6. 174.32 (C-1), 174.28
(C-1"), 130.01 (C-9), 129.67 (C-10), 70.28 (C-
19), 65.12 (C-20), 63.38 (C-21), 34.16 (C-2),
34.14 (C-2'), 31.89 (C-16), 31.87 (C-14"),
29.06~29.74 (C-4, 5, 6, 7, 12, 13, 14, 15, 4',
5',6",7,8",9", 10", 11', 12", 13"), 27.20 (C-
8), 27.14 (C-11), 24.90 (C-3), 24.88 (C-3"),
22.65 (C-17), 22.64 (C-15"), 14.05 (C-18),
14.05 (C-16") . VL EEE 530K [13] HEA—FL,

WS N 9-F NBRIG TR .

fk&w 6. HkmAR, 7 F CyH,0,, H-
NMR (' Acetone-d,, 400 MHz) 6. 4.05 (1H, dd, J=
11.22, 6.28 Hz), 3.82 (1H, d, J=5.50 Hz),
3.54 (2H, dd, J=11.22, 6.28 Hz, H-2), 2.98
(44H, brs, H-4’~25"), 0.88 (3H, m, 26'-Me) ;
BC-NMR ( Acetone-d,, 100 MHz) &; 173.02 ( C-
1'), 69.84 (C-2), 65.28 (C-1), 63.00 (C-3),
33.66 (C-2'), 31.72 (C-24"), 29.52, 29.48,
28.37, 28.4 (C-4' ~23"), 24.75 (C-3"), 22.41
(C-25"), 13.44 (C-26"), VA EHdE 5 3cmk [14]
FEAR 2, B E N 1-0-— 7N e W

&5 7. AERESIRG S (HFEE), mp 122.0
~25.0 °C, ¥ €, H,,0,,'H-NMR (CDCI,, 400
MHz) &: 7.57 (1H, d, J=1.55 Hz, H-2), 7.55
(1H, dd, J=1.73, 8.24 Hz, H-6), 6.90 (2H, m,
H-2", 6"), 6.89 (1H, d, J=3.84 Hz, H-2"), 6. 88
(1H, d, J=1.93 Hz, H-6"), 6.82 (2H, dd, J=
8.21, 1.90 Hz, H-5, 5"), 6.39 (1H, s, H-4),
6.07 (1H, s, H-4"), 6.02 (1H, d, J=1.18 Hz, H-
9),5.73 (1H, d, J=1.11 Hz, H-9'), 5.59 (1H,
s, H-4'), 4.74 (2H, t, J=4.92 Hz, H-7', 7"),
4.25 (2H, ddd, J=8.71, 6.85, 1.60 Hz, H-9',
9"), 3.94 (3H, s, 3-OMe), 3.91 (3H, s, 5'-
OMe), 3.88 (4H, m, 3"-OMe, H-9"), 3.11 (2H,
m, H-8', 8”); "C-NMR ( CDCl,, 100 MHz) &:
196.23 (C-7), 150.44 (C-4), 147.20 (C-5'),
146.73 (C-3), 146.44 (C-3'), 145.57 (C-4"),
145.29 (C-3"), 142.66 (C-4'), 132.93 (C-1"),
132.71 (C-1"), 129.48 (C-1), 126.12 (C-8),
124.86 (C-6), 123.98 (C-9), 119.27 (C-6"),
118.99 (C-6"), 114.28 (C-5), 113.58 (C-5"),
111.48 (C-2), 108.81 (C-2"), 108.61 (C-2'),
85.90 (C-7"), 85.82 (C-7"), 71.78 (C-9'), 71.72
(C-9"), 56.25 (C-2-OMe), 56.10 ( C-5'-OMe ),
56.00 (C-3"-OMe), 54.24 (C-8"), 54.19 (C-8'),
DL Bos 5 ek [15] AR —8, sExEn
(+) - (7'S, 7"S, 8'R, 8"R) -4, 4', 4"-trihydroxy-
3, 5', 3"-trimethoxy-7-oxo0-8-ene [ 8-3', 7'-0-9", 8'-
8", 9'-0-7"] lignoid,

Ew 8. HEgdn (EfF), mp 152.0 ~
156.0 C, 41 C,H,0,'"H-NMR (CDCl,, 600
MHz) &:0.55 (3H, s, 18-CH,), 0.80 (3H, s, 19-
CH,), 0.82 (3H, d, J=7.40 Hz, 26-CH,), 0.83
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(3H, t, J=6.30 Hz, 27-CH,), 0.87 (3H, d, J=
6.28 Hz, 29-CH,), 1.03 (3H, d, J=6.63 Hz, 21-
CH,), 3.60 (1H, m, 3-H), 5.04 (1H, dd, J=
8.9, 8.6 Hz, H-22 or 23), 5.16 (2H, dd, J=8.6,
8.7 Hz, 22 or 23-H) ; "C-NMR (CDCl,, 150 MHz)
8: 139.56 (C-8), 138.07 (C-22), 129.53 (C-23),
117.46 (C-7), 71.06 (C-3), 55.94 (C-17), 55. 14
(C-14), 51.23 (C-24), 49.50 (C-9), 43.30 (C-
13), 40.71 (C-5), 40.30 (C-12), 39.49 (C-12),
38.03 (C-2), 37.17 (C-1), 34.24 (C-10), 31.81
(C-25), 31.51 (C-4), 29.66 (C-6), 28.36 (C-
16), 25.36 (C-28), 23.00 (C-15), 21.56 (C-11),
21.32 (C-21), 20.89 (C-26), 18.94 (C-27),
13.01 (C-19), 12.39 (C-29), 12.05 (C-18), VA
FERE S SCER [16] HEAR -3, HEEN o
H

a9, wEaHmR, 551X CH;,0,, H-
NMR (CDCl,, 400 MHz) &: 7.28~7.61 (2H, m,
H-2, 6), 6.76~6.89 (6H, m, H-2", 2", 5, 5", 6",
6"),5.20 (1H, dd, J=4.64, 8. 12 Hz, H-8) , 4. 68
(1H, d, J=5.18 Hz, H-7"), 4.60 (1H, d, J=5.12
Hz, H-7'), 4.14~4.26 (4H, m, H-9', 9"), 3.89
(6H, s, 3", 3’-OCH,), 3.88 (3H, s, 3-OCH,),
2.93~3.07 (2H, m, H-8', 8"); “C-NMR (CDCI,,
100 MHz) &: 199.06 ( C-7), 150.60 (C-4),
146.97 (C-3"), 146.74 (C-3), 146.40 (C-3"),
145.27 (C-4"), 142.20 (C-4"), 132.93 (C-1"),
132.89 (C-1"), 128.97 (C-1), 124.22 (C-6),
122.35 (C-5"), 118.95 (C-6'), 118.14 (C-6"),
114.28 (C-5"), 114.06 (C-5), 110.66 (C-2"),
108.62 ( C-2), 107.55 (C-2'), 85.83 (C-7'),
85.70 (C-7"), 71.69 (C-9"), 71.60 (C-9"), 63.91
(-CH,0H), 56.11 (3-OCH,), 55.98 (3'-OCH,),
55.96 (3"-OCH,), 54.22 (C-8'), 54.10 (C-8"),
47.94 (C-8), Lk FE¥s 5 3cmk [17] HEA—2,
(1€ 555/ 2 7L L

S 3.
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