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BRE: NTE™HEYF OMF (Cynanchum komarovii Al. Njinski) ZUR M Z BIEBRY T EIHFLET 44
G, S RARHA . HETHIC C 3-0-B-D-M A R BB (14 )- 8- D-ME Il R B 2 - (14 ) - - L- Ik Ml B PR 35 -
(14 )-B-D-MEL M B HL B FEHE - (14 )-B-D-ME M ATHEIETY (1), BRI IC A 3-0-5-D-ME AT BB HE- (1
—4 )-B-D-ME R R - (14 )-a- D-ME R FC TR B R - (14 )-8- D-ML I B H AR - (14 )-B- D-HL A ¢
TR (2), ERTEIE C 3-0-8-D-ML A BB 22 - (1—~4 ) - B- D- M i 3 2 B k- (14 )-- D-PHL IR e T kA
H-(1>4)-B-D- ML RERRBE L - (14 )-B-D-ML M JE AT BBEET (3), BIRTTFIT A 3-0-5-D-ME P A B bl - (1~
4)-5-D-MEI A FDR - (14 )-a- D-UE RS ATHORE - (14 ) -B- D-DIL Mg A BRBE BE- (14 ) -B- DNk Mo Sl PRk v
H (4), 55654 komaroside I (1), komaroside J (2), komaroside K (3), komaroside L (4), BiLE# 1
s, KR RFkay.

kgin. £.0FTF; FEPF; komaroside I; komaroside J; komaroside K; komaroside L
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Three New C,, Steroidal Glycosides from Cynanchum
komarovii ( Asclepiadaceae)
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Abstract: Three new C, steroidal glycosides: komaroside J (2), komaroside K (3) and komaroside L (4) were isolated
from the EtOH extract of Cynanchum komarovii Al. Tljinski, together with a known compound komaroside I (1). All the

compounds were isolated from this plant for the first time.

Key words: Cynanchum komarovii; Asclepiadaceae; komaroside J, komaroside K, komaroside L.

H .0 FhF  ( Cynanchum komarovii Al. Iljins- W&, 4382 komaroside I (1), komaroside ]
ki), &%k, EVEANBEBREAY, £ (2), komaroside K (3), komaroside L (4), 4k
TUE., FDABGRILS, 4TRSS, Wik, &9 14, HALAYSNFLEY .

Hlt. TESX ., EFE% (2002) HiEMNZ

HYITRBG CBEREBHERE T —R5E 1 LEWMEHEE

CEELEYM G, $iEEY (Wang %, &1, otkEEmER (HEE- &4,
2004 a,b ), ASCHGEMNFFEREN 4 4 Cy 1 M A BT =PRI 7 (negative HRFABMS)
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WEHTFRHN CHp 0 ( [M-H]™ m/z S48
8. 1101.5144, & {H: 1101.5118, R#%E. +
0.26 EFRH{I), “C NMR # DEPT Ei& (&
1) BHEBIEFITH 13, 14:14, 15 WHK ¢, §#&
FHARTH JC C (Zhang %, 1985a), FEEBE/KE)G
BB KR h R R, JITHkEE, B
B, BB, LLEILEY 11 NMR BB 55K
ER (2000) B, RLEW SN EKH
Cynanchum paniculatum (Bunye) Ktag. 485755

DL MR A MR- (14 ) -o-L-ME I RE BB 25 - (1~
4 )-B-D-Mt M E B B R - (14 ) - B-D-FIL R AT
BREEH —3, W44 komaroside I,

&2, AEXERRA (FEE- &),
B 10 B F R A PRI TR (negative HRFABMS)
B FAN CuHy O ( [M-H]™ m/z W7R
fH: 1117.5046, FEH: 1117.5067, RE: +
0.S3ZFREBHA)., ®C NMR F DEPT B (&
D HHIHFITT AR 13, 14:14, 15 WUHIF C, &

KHAHETT C 3-0-8-D-ME B EBR- (14 )-3-  KERITHITT A (Zhang 25, 1985b).
Ri Ro
1 H Ra
2 OH Rb
3 H Rec
4 OH Rc
HSC Hac
OH OH (0] fo) (0] =Ra
o o OCH; © CH,30
HOYo %o Oyl OH
OH OH
gle gle L—cym digit ole
OH OH
HaC HaC c
Ho/o&&/o O G AN g X0 -m
H HO. CH30 CH30
OH OH g
OH
gle gle ole digit ole
OH OH
HaC HaC
TR oA g oMo -
CH30
OH on & CHs0
OCHj3
gle gle ole cym ole

Bl ey 1~4 8
Fig. 1 Structures of compounds 1-4

“C-NMR 7E 8. 95 ~ 106 Z 61 5 Mk
WK ERES: o 104.9, 104.6, 99.9, 98.5,
98.9, HMQC L5545 B 'H-NMR A R (9 5 B
HimBE R FHIIRESHN: 8§ 5.16 (d, 8.6 Hz),
5.18 (d, 8.3Hz), 5.17 (d, 5.6 Hz), 5.52 (d,
9.6Hz), 4.80 (d, 9.6 Hz), R EZIEY

NHETHETT A WTIEH, ABE¥EH, B
4L B HEER, — ML o FEERE,
HETHELMRE C-2 (-2.5), C-3 (+8.2)
M C-4 (-2.7) (Zhang %, 1985b) MGk
HHTHE =0, BFHELEW 2 544D
komaroside D (Wang %5, 2004b) JiE%(#E & 1L
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A4 2 WEEE R I PY 88 S komaroside D # %
B3, B 2 BB oMU S A i e
e R R — . A HMBC EiEH T EE
WA H-1"" (8,5.16) SHE R C-4
(5. 81.7); BB H-1" (845.18) H¥kATHk
BEEE C-47 (3. 82.1); FeATHEBEEE H-1" (34
5.17) SEMEERE C-4" (5. 82.3); B
B H-1" (045.52) S53FATHEBER C-4" (3,
82.7); JeArHbEE H-1' (5,4.80) 5 C-3 (5
84.9) FHEBHRE, a2 EHMKRE,
S5 dE AT TLC iR, BB A&, JiT
BebE, EHEFER,

ML EarE, LEY 2 N HEIT T
A 3-0-B-D-ML A Zi B3 -(1—>4 ) -B-D-Mk I 4 49
BER-(1->4 )-a-D-ML I AT BRI B - (14 )-B-D-
i E b B B L - (14 )-B- D-RHk I e AT AR
F, fr4 N komaroside Jo

&3, AKEERR (FEE- /),
A F R PR EFBIE (negative HRFABMS)
BMEHLSFRAN CuHu 0, ( [M-H]™ m/z U
fE: 1115.5270, i+ & {H: 1115.5274, iRE: +
0.04 ZRE#7), ®C NMR F1 DEPT Fi¥ (%
1) BB IR 13, 14/14, 15 W C, K&
HEHIT Co

£1 {A&W1-~4°C NMR RHE T
Table 1 The *C NMR data of 1-4
1 2 3 4 1 2 3 4 1 2 3 4

1 36.5t 4.7t 36.5t 44 .8t 21 24 8q 24.8q 24 8q 24.8q 3" 73.7d 78.7d 78.4d 78.4d

2 300t 69.9d 30.0t 69.9d B-D-ole (-D-ole [S-D-ole B-D-ole|| 4" 79.2d 82.1d 82.3d 82.3d

3 77.5d 84.9d 77.5d 84.9d 1 98.1d 98.9d 98.1d 98.9d s 65.7d 67.9d 67.8d 67.8t

4 39.0t 37.4t 39.0t 37.3t 2’ 37.9t 37.7t 37.9t 37.7t 6" 18.2q 18.6q 18.2q 18.6q

5 140.6s 139.7s 140.6s 139.7s 3! 78.5d 78.9d 79.1d 78.9d || OMe 57.2q 56.8q 57.1q 56.8q

6 120.5d 120.8d 120.5d 120.8d | 4' 83.1d 82.7d 8.1d 8.7 B-D-gle B-Dgle P-D-gle P-D-gle
7 28.4t 28.5t 28.4t 28 .4t 5 71.4d 71.5d 71.4d 71.4d 1" 102.2d 104.6d 104.7d 104.7d
8 40.7d 40.2d 40.7d 40.2d 6’ 18.8q 18.5q 18.8q 18.5q 2" 74.7d 75.4d 75.2d 75.3d

9 53.2d 53.0d 53.2d 53.0d || OMe 57.5q 57.5q 57.1q 57.3q 3™ 78.4d 78.2d 78.2d 78.2d

10 387 3995 38.7s  39.5s B-D-digit B-D-digit P-D-cym B-D-cym| 4"  8l.4d 81.7d 81.6d  81.6d

11 23.9t 23.8t 23.9t 23.8t 1” 98.5d 98.5d 98.2d 98.2d 5™ 78.2d 78.4d 78.8d 78.8d

12 30.0t 30.0t 29.9t 30.0t 2" 38.7t 39.5t 35.6t 35.6t 6" 62.2t 62 .4t 62.4t 62.4t

13 114.4s 11435 114.45 1143s| 3  69.0d 68.9d 77.4d  77.4d B-D-gle B-D-glc B-D-gle B-D-gle
14 175.5s 175.4s 175.5s 175.4s 4" 81.2d 82.3d 82.5d 82.4d 1" 104.8d 104.9d 104.9d 104.9d
15 67.8t 67.8t 67.8t 67.8t 5" 67.9d 67.7d 69.4d 69.4d || 2™ 74.8d 74.7d 74.7d 74.7d

16 75.5d 75.6d 75.5d 75.5d 6" 18.5q 18.5q 18.6q 18.5q | 3™ 76.6d 76.5d 76.4d 76.3d

17  56.2d 56.2d 56.2d 56.1d || OMe 56.9q 56.9q | 4™ 71.7d 71.9d 71.6d 71.8d

18 14394 1439s 14394 143.8d a-L-cym o-D-ole a-D-ole a-D-olejl 5™’ 76.6d 76.3d 76.3d 76.5d

19 17.9¢ 18.9¢ 17.9¢ 18.9q | 1”7 98.4d 99.9d 100.1d 100.1d | 6™  62.4t  62.4  62.4t  62.4¢

20 118.5s 118.5s 118.5s 118.5s || 2 32.5t 35.5t 35.0t 35.0t

£ ole: oleandropyranosyl; digit: digitoxoyranosyl; cym:

“C NMR 7E 8¢ 95 ~ 106 Z B H 5 A-H i
W LREES: o 104.9, 104.7, 100.1, 98.2,
98.1, HMQC 3335 ' H-NMR H#H L 19 5 b
R FHBIES HM: 8, 5.26 (1H, d, 9.0
Hz), 5.17 (1H, d, 8.1 Hz), 5.08 (1H, s),
5.24 (1H, d, 7.7Hz), 4.82 (1H, d, 8.9 Hz),
Hk#EE 2 IEREIT CHEBEE, M
BEERE, Bed 4 ML FEERE, —1
WL o FEER, WRAEW3 S5 2000, &
B3 AEEE E RIS — VS 2 i EE Py )
BABEA—RESL, HARHE—HN, i

cymaropyranosyl; glc: glucopyranosyl.

#) NMR 85 B-D-HEBRMEMIBE RO B B, &3 -
B—BW, FTLLZBE N - p-HE K it o
HEFICHFNRE C-2 (-2.3), C-3 (+6.4),
C-4 (-4.0) (Zhang %, 1985a) HIBHEE & B
HIuHEE =1, HMBC B+ BRI A AR E H
-1"" (84 5.26) SHEWERE C-4" (3 81.6);
AR H-1" (8, 5.24) HIrhbbiz c-4"
(3 82.3); FATHbBER H-1" (5,5.17) SREMK
BEEE C-4" (5. 82.5); WEMRMEEE H-1" (5,5.08)
SR C-4' (5. 83.1); JeATHbiER H-
1" (8, 4.82) 5C-3 (5. 77.5) HFELEME,
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&Y 3 M FKEG, S5 HER#TT TLC
Fodr, KemiEi A s, TRk, BOMR

FRLA, L&Y 3 Mg/ aRiHE T C 3-0-5-
D-PH. e 7 A B8 B - (14 ) - 8- D-PHL TR 78 459 6 2 - (1
—4 )-a-D-MLM J ATk B -(1—>4 )-B-D-ML e i
FRBERE-(1—>4)-B-D- M AT Rk BEH, & h
komaroside Ko

a4, AEXELRKR (FEE - Abr),
H A E R PR (negative HRFABMS)
MEHS TN CH, 0 ( [M-H]™ m/z W48
fE: 1131.5176, I+ E{H: 1131.5223, iRE: -
0.47 ZEFREH%{7), *C NMR HI DEPT @i (¥ 1)
BEBHHA TN 13, 14:14, 15 MBI G, # K
FBTHIT Ao

EASY 45 3 WRIEEdE, K 4 1w
5 3 MR —ZW, ey 4 1 HMQC,
HMBC, HMQC-TOCSY 3t KiiE BH iX /™ HE i8 & 1E 7
o &Y 4 EEBR KRS, S5 IAT
TLC tEE, Rl B ag8E, JrTebeE, BERRHE

FRLA 4 M54 BRI H IC A 3-0-B-D-Ik g 3
EjBEEE- (14 )-B-D- ML B A HE 2-(1>4 )-a-D-T]
MR ATRRBE - (14 )- 8- D- ML REBRBE - (14 )-
B-D-MF FSEATHRBERS, 7454 komaroside Lo

2 Xy

WA AL R AR A R Al = X-4 B3R S E
(BB ME, BERKIE; KEXH B A JASCO
DIP-370 B FBEJE AW 5 £0 40613 fi #5 + Brucker
ZyH)F= Bio-Rad FTS-135 B 4T 5h %3 (XM 2, BALEE
Hs SAMEINS th UV-210A B SR SEI%0IE; Rk
H Micromass 1= VG Auto-Spec-3000 J& 3% 4L U 2 'H, "C
NMR %A Bruker AM-400 MHz B @4 3L IR A E , DU H Ke it
B (TMS) %, “4ERREtt4Ri%H DRX-500 MHz # %
HAROUE . AR E R T £5~1 100-
200, 200-300 H#El:; MEEFHE IE ST &
PEHIRENE G A G BURENE ; RAHWEZZ W MR AMAE JZ W
P#}L RP-18. RP-8 24 Merck 2 & 4 /5 Sephadex LH-20
Pharmacia 22 7= fi, HPLC 4 Agllient 1100 1%, HPLC
SRR S K. ZORBAX SC-18 (4.6 x 250 mm) (FEH
F=), FHEAER . ZORBAX ODS (9.4 x 250 mm) (3
Hr=), Hl#&EERN: ZORBAX ODS (21.2x250 mm) (3
Hr=), BENN 5% H,S0, ZEEH, W5 S S,

F0FMNFT 2001 2 9 AR ZETHR RN A EEHT

BERABREE, HEARHELEE, HIURTHRNE
B (14.5kg) FH90%M T ZBEERER 3K, 5HE
BOB, W45, RBIK IS kg Wi fR, MIGER, WE, I,
PEM AT RER 3 K, BEBRERY 57 ¢ FOHHARA
P5/HEE (9:1) BHATRERSH A 2T, 182 9 ¥4,
B 8 FEH 9 MR B ATREBAEEHT . Sephadex LH-20
BERCHEEHT . RP-18 BUMAE Z47 #0 HPLC & 24T, 18514k
&1, 2, 314,

komaroside 1 (1), C;Hp Oy, HEGIXEHA (F
B - S45), mp 146-148°C, [oly' -14.95 (¢ 0.301,
CH,OH); negative FABMS m/z (%): 1101 [M-H]"
(100), 939 [ M-162-H]~ (5); negative HRFABMS m/z
1101.5144 ([M-H] "), caled. 1101.5118; 'H NMR (CsDsN,
400 MHz): & 0.90 (3H, s, H-19), 1.54 (3H, s, H-
21), 6.49 (1H, s, H-18), 5.45 (I1H, m, H-6), 1.4
(3H, 3.8Hz, B-D-ole H-6'), 1.34 (3H, d, 6.8Hz, a-L-
cym H-6"), 1.32 (3H, d, 6.5Hz, B-D-digit H-6"), 3.53
(3H, s, B-D-ole H-3'-OCH;), 3.44 (3H, s, a-L-cym H-
3".0CH;), 5.42 (1H, d, 9.0 Hz, B-D-digit H-1"), 5.19
(1H, d, 8.2 Hz, 8-D-glc H-1""), 5.03 (1H, s, a-L-
eym H-1""), 4.95 (1H, d, 8.2 Hz, 8-D-gde H-1"),
4.80 (1H, d, 8.2 Hz, B-D-ole H-1'), “C NMR 3%i% %
WL 1o VA EBEE S0k GRIERE, 20000 —3,

komaroside 187 84k

FRBULE 4 12 mg, F Ac,O-pyridine (1:1, 0.5 ml)
R, WS MRS L 60°C KIS R in#4 30
min, RETERHELIR, WREZZKRTEM posi-
tive FABMS 437, 7E 1438 [M]* (4), 619 [gle (OAc), +
ge (0Ac);1* (100), 331 [gle (OAc), )™ (90) HBL¥E,

komaroside J (2), CyHp O, ABEXEEHA (W
B - &), mp 150-152°C, [a]¥? -10.69° (c 0.608,
CH;OH), negative FABMS m/z (%): 1117 [M-H]"
(100), 955 [M-162-H]~ (15), 794 [ M-gle-gle-1]~ (2),
375 [aglycone-H] ™ (9); negative HRFABMS m/z 1117.5046
( [M-H]™ ), caled. 1117.5067; 'H NMR (G;DsN, 500
MHz): 8y 0.90 (3H, s, H-19), 1.53 (3H, s, H-21),
6.48 (1H, s, H-18), 5.45 (1H, m, H-6), 1.48 (3H,
d, 6.4Hz, B-D-ole H-6'), 1.39 (3H, d, 6.4 Hz, B-D-
digit H-6"), 1.37 (3H, d, 6.4 Hz, a-D-ole H-6""),
3.55 (3H, s, pB-D-ole H-3'-OCH;), 3.32 (3H, s, a-D-
ole H-3"-0CH; ), 5.16 (d, 8.6 Hz, B-D-glc H-1""),
5.18 (d, 8.3Hz, B-D-glc H-1"), 5.17 (d, 5.6 Hz, a-
D-ole H-1"), 4.80 (d, 9.6 Hz, B-D-ole H-1"), 5.52
(d, 9.6 Hz, B-D-digit H-1"), “C NMR it ¥iE % 1,

komaroside ] 1) Z B4k,
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FREUL-EH 2 20 mg, fH Ac,O-pyridine (1:1, 1.6 ml)
VAR, BIERIS BIR A WAL 60°C BY/K TR 5 P m#K 30
mn, TERKEIR, BREEREK TG M positive
FABMS 434, 7E 1496 [M]* (12), 1453 [M-Ac-1]" (2),
1164 [ M-gle (OAc), ] (2), 875 [M-glc (OAc),-glc
(OAc);-H-H]* (6), 731 [M-glc (OAc),-glc (OAc);-Ole-
H-H]* (39), 619 [ge (OAc), + gle (OAc)s 1" (46),
331 [gle (OAc), ] (78) T,

komaroside K (3), CuHu 0.y, HAEELEHR (H
- & 15), mp 144-147C, [a]f? -36.31 (¢ 0.179,
CH,OH); negative FABMS m/z (%): 1116 [M]~ (100),
953 [M-162-H]~ (7); negative HRFABMS m/z 1115.5270
( [M-H]" ), caled. 1115.5274; 'H-NMR (C,D;N, 400
MHz): & 0.85 (3H, s, H-19), 1.5 (3H, s, H-21),
6.49 (1H, s, H-18), 5.4 (IH, m, H-6), 5 1.59 (d, 6.2
Hz), 1.48 (d, 5.3Hz), 1.42 (d, 6.1Hz) (FFAbA 3H, FF
AEEB LB CH, TUEHK), §3.54, 3.39, 3.37
(BAbF 3H, s, ITE XM EE =0 oCH,, W LAH#R),
5.26 (IH, d, 9.0 Hz, 8-D-gle H-1""), 5.4 (1H, d, 7.7
Hz, B-D-cym H-1"), 5.17 (1H, d, 8.1 Hz, B-D-glc H-
1), 5.08 (1H, s, a-D-ole H-1""), 4.82 (I1H, d, 8.9
Hz, B-D-ole H-1'), ™C NMR JGIE%iE 2% 1,

komaroside L (4), CHuOs, HELELHR (H
B - &), mp 147-150C, [aly” -5.40 (¢ 0.278,
CH;OH), negative FABMS m/z (%): 1132 [M]~ (100),
969 [ M-162-H]~ (8), 375 [aglycone-H]~ (3); negative
HRFABMS m/z 1131.5176 ( [M-H]™ ), caled. 1131.5223;
'"H-NMR (C,DsN, 400 MHz): §, 0.89 (3H, s, H-19),
1.52 (3H, s, H-21), 6.47 (I1H, s, H-18), 5.44 (IH,
m, H-6), §1.59 (3H, d, 5.8 Hz), 1.40 (3H, d, 6.0
Hz), 1.33 (GH, d, 6.3Hz) (BHFE3H, A EEH
L8850 CHy, ATRAEHR), §3.52, 3.38, 3.35 (B4t
F3H, s, FFAEEMH LS =0 OCH,, AJLAHEH), 5.24
(1H, d, 9.4 Hz, B-D-ge H-1""), 5.22 (1H, d, 7.7
Hz, B-D-cym H-17), 5.17 (1H, d, 8.1Hz, 8-D-glc H-
1), 5.06 (1H, s, B-D-ole H-1""), 4.80 (1H, d, 9.4
Hz, B-D-ole H-1'); “C NMR &304 W3 1,

et 1~ 4 HsekR

A BEEIR CAR, W —FES R T 4 REER (F
HEAR b AR S K 88 52 T SR YE 2 U T
R, RiGHER CRETERTEMAE 0.1 ml WL
M 0.2 m KEFEHWBE O HEES, BEFEeARE
G0CHIKBH T, MK 60 min, ¥ HEF U 4
B CH, # 4 b G BIERBRE, 3
MRS FhrE R EME, R HERSLK A: petrol ether/
CH,COCH, (3 :2), B: CH,CL/GH;OH (9:1), C:
CHCL/CH,OH (9:1) #4T7HEREN, F—PAERH
%%, A CHCL/CH,OH/H,0 (4:3:1) #17HZ)ZH,

B PEMAERREY T RS Y R
FREER [ 5 T A0 S0 00 200 47 100 3 v e B O 4 AT
s BRCERTR RIR AU R RIS

(& £ X W)
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