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Terpenoids and alkaloids from Cissampelos pareira var. hirsuta
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Abstract: Objective To study the terpenoids and alkaloids from Cissampelos pareira var. hirsuta. Methods The compounds
were isolated and purified by silica gel, Sephadex LH-20, ODS, MCI column chromatography and preparative HPLC, and their
structures were identified by physicochemical properties, NMR and MS. Compounds 1, 2, 4, 6—9, 13 and 14 were tested for their
cytotoxicity in human liver cancer SMMC-7721, breast cancer MCF-7, leukemia HL-60, lung cancer A549, colon cancer SW480 cell
lines by MTS. Results Fifteen compounds were isolated from the 95% ethanol extract of Cissampelos pareira var.hirsuta, and their
structures were identified as lupeol (1), betulin (2), 3[,14-dihydroxy-14p-pregn-5-en-20-one (3), 3p-hydroxy-17p-pregn-5-
ene-7,20-dione (4), carissone (5), dehydrololiolide (6), loliolide (7), dehydrovomifoliol (8), (35,5R,6S,7E)-3,5,6-trihydroxy-
7-megastigmen-9-one  (9), (6R,7E,95)-9-hydroxy-4,7-megastigmadien-3-one  (10), vomifoliol (11), 8,9-dihydro-8,9-
dihydroxymegastigmatrienone (12), aurantiamide acetate (13), aurantiamide (14), and aurantiamide benzoate (15). Compound 2
showed the most potent cytotoxic activities against the A549 and SMMC-7721 cell lines, with ICso values of 23.62 and 27.46
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umol/L, respectively. Conclusion

All compounds are isolated from Cissampelos genus for the first time, including four

triterpenoids (1~4), eight monoterpenoids (5~12) and three alkaloids (13~15). Lupane triterpenoids may be antitumor constituents

from Cissampelos pareira var. hirsuta.
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B 31EY0 14(7.4 mg, r=40.2 min) . 214} Fr. C4-4
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C4-4-4, WH4) Fr. C4-4-3 BT ELE N, HEMLE
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FIEAE 15 (19 mg, rR=44.8 min).
3 HHEE

&Y 1: A K. 'H-NMR (500 MHz,
CsDsN) 6: 3.45 (1H, m, H-3), 2.47 (1H, dd, J = 16.1,
10.5 Hz, H-19), 1.02 (3H, s, H-23), 0.87 (3H, s,
H-24), 0.96 (3H, s, H-25), 1.23 (3H, s, H-26), 1.04 (3H,
s, H-27), 0.81 (3H, s, H-28), 4.87 (1H, brs, H-29a), 4.72
(1H, brs, H-29b), 1.73 (3H, s, H-30); '3C-NMR (125
MHz, CsDsN) 6: 39.1 (C-1), 27.6 (C-2), 77.9 (C-3), 39.3
(C-4), 55.6 (C-5), 18.6 (C-6), 34.5 (C-7), 40.9 (C-8),
50.5 (C-9), 37.3 (C-10), 20.9 (C-11), 25.3 (C-12), 38.1
(C-13), 42.8 (C-14), 27.6 (C-15), 35.6 (C-16), 43.0
(C-17), 48.0 (C-18), 484 (C-19), 150.8 (C-20), 29.9
(C-21), 40.0 (C-22), 28.1 (C-23), 16.1 (C-24), 162
(C-25), 16.0 (C-26), 14.5 (C-27), 18.0 (C-28), 109.7
(C-29),19.2 (C-30). LA L-H¥s 5 3CikaE A —50),
S LAY NP SR

&Y 2. AtERS (CEH . mp 236~
238 “C. 'H-NMR (500 MHz, CsDsN) d: 3.45 (1H, dd,
J=28.0, 1.5 Hz, H-3), 0.95 (3H, s, H-23), 0.81 3H, s,
H-24), 0.86 (3H, s, H-25), 1.01 (3H, s, H-26), 1.03
(3H, s, H-27), 447 (2H, m, H-28), 5.49 (1H, brs,
H-29a), 5.11 (1H, brs, H-29b), 1.22 (3H, s, H-30);
I3C-NMR (125 MHz, CsDsN) ¢: 40.8 (C-1), 29.1 (C-2),
79.4 (C-3), 40.6 (C-4), 57.1 (C-5), 20.0 (C-6), 39.6
(C-7), 41.4 (C-8), 52.0 (C-9), 37.0 (C-10), 22.4 (C-11),
282 (C-12), 38.7 (C-13), 42.4 (C-14), 29.6 (C-15), 31.3
(C-16), 44.3 (C-17), 50.2 (C-18), 44.5 (C-19), 157.8
(C-20), 334 (C-21), 36.0 (C-22), 30.0 (C-23), 17.5
(C-24), 17.7 (C-25), 17.6 (C-26), 16.0 (C-27), 65.5
(C-28), 107.5 (C-29), 19.2 (C-30). LA ¥ 5 kiR
TEHA O, M ENEY) 2 N EHEERRE

&Y 3: AR K. '"H.NMR (500 MHz,
CD;OD) 6: 2.25 (1H, m, H-1a), 1.73 (1H, m, H-1b),
3.42 (1H, m, H-3), 5.41 (1H, m, H-6), 1.81 (1H, m,
H-8), 1.12 (1H, m, H-9), 2.14 (1H, m, H-11a), 2.04
(1H, m, H-11b), 1.31 (1H, m, H-12a), 1.23 (1H, m,
H-12b), 1.92 (1H, m, H-15a), 1.81 (1H, m, H-15b),
1.92 (2H, m, H-16), 3.00 (1H, dd, J = 9.5, 4.5 Hz,
H-17), 1.01 (3H, s, H-18), 1.04 (3H, s, H-19), 2.27
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(3H, s, H-21); 3C-NMR (125 MHz, CDs0D) J: 38.5
(C-1), 32.2 (C-2), 72.3 (C-3), 42.8 (C-4), 141.0 (C-5),
122.7 (C-6), 28.3 (C-7), 37.8 (C-8), 47.4 (C-9), 38.1
(C-10), 21.8 (C-11), 39.6 (C-12), 50.2 (C-13), 86.9
(C-14), 35.1 (C-15), 25.2 (C-16), 63.8 (C-17), 15.5
(C-18), 19.9 (C-19), 219.1 (C-20), 32.2 (C-21). LA L
Bi 5 OB AR — ), BUEENEY) 3 A
3B,14- 32 HE-14B-22 8§ -5-45-20- 1

&Y 4: A A. 'H-NMR (500 MHz,
CD;0D) ¢: 2.27 (1H, t, J = 11.3 Hz, H-1a), 1.70 (1H,
overlapped, H-1b), 3.69 (1H, m, H-3), 2.56-2.37 (2H,
overlapped, H-4), 5.72 (1H, s, H-6), 1.81-1.51 (1H,
overlapped, H-8), 1.50~1.33 (2H, overlapped, H-16),
2.05 (1H, m, H-11a), 1.81-1.51 (1H, overlapped,
H-11b), 1.50~1.33 (2H, overlapped, H-12), 1.97 (1H,
m, H-15a), 1.81 ~1.51 (1H, overlapped, H-15b),
1.81~1.51 (1H, overlapped, H-9), 2.05 (1H, dd, J =
12.6, 3.4 Hz, H-17), 0.66 (3H, s, H-18), 1.21 (3H, s,
H-19), 2.13 (3H, s, H-21); BC-NMR (125 MHz,
CD;0D) o: 36.4 (C-1), 31.1 (C-2), 70.5 (C-3), 41.8
(C-4), 165.4 (C-5), 125.9 (C-6), 201.5 (C-7), 45.2
(C-8), 49.8 (C-9), 38.3 (C-10), 21.1 (C-11), 37.7
(C-12), 44.4 (C-13), 50.0 (C-14), 26.5 (C-15), 23.6
(C-16), 62.3 (C-17), 13.3 (C-18), 17.3 (C-19), 209.7
(C-20),31.6 (C-21)o LA F-Hdin 5 3k A — 210,
W e LB 4 R 3B-FARFE-17B-51 £ -5-4%5-7,20- i

&Y 5. AEMA. 'H-NMR (500 MHz,
CDsOD) ¢: 2.55 (1H, ddd, J = 17.0, 11.7, 8.1 Hz, H-2a),
2.33 (1H, overlapped, H-2b), 1.89 (1H, overlapped,
H-6a), 2.92 (1H, m, overlapped, H-6b), 1.28 (6H, s,
H-12, 13), 1.75 3H, d, J= 1.1 Hz, H-14), 1.20 (3H, s,
H-15); '3C-NMR (125 MHz, CDs0OD) d: 37.2 (C-1),
34.6 (C-2), 201.5 (C-3), 129.5 (C-4), 166.4 (C-5), 30.0
(C-6), 51.2 (C-7), 22.7 (C-8), 43.3 (C-9), 35.1 (C-10),
10.9 (C-11), 73.0 (C-12), 26.2 (C-13), 27.5 (C-14),
22.7 (C-15). VA -8 5 SCRRARIE S A — 200, i
LG S BRI .

&Y 6: HERA. 'H.NMR (500 MHz,
CD;0D) 0: 2.90 (1H, dd, J = 13.7, 1.8Hz, H-2a), 2.83
(1H, d, J = 13.7 Hz, H-2b), 2.58 (1H, d, J = 14.4 Hz,
H-4a), 2.48 (1H, dd, J = 14.4, 1.8 Hz, H-4b), 6.07
(1H, s, H-7), 1.32 (3H, s, H-9), 1.44 (3H, s, H-10),
1.60 (3H, s, H-11); '*C-NMR (125 MHz, CD;0D) ¢:

36.7 (C-1), 54.8 (C-2), 206.8 (C-3), 53.7 (C-4), 87.9
(C-5), 173.3 (C-6), 115.3 (C-7), 181.0 (C-8), 27.2
(C-9), 29.9 (C-10), 26.2 (C-11). LA ¥R 5 vk
T8 FE AR — 001, W e AW 6 S i A = 3 P S
&9 7. s (R . mp 152~153 C.
'H-NMR (500 MHz, CD;OD) 6: 2.01 (1H, dt, J =
14.4, 2.6 Hz, H-2a), 1.55 (1H, dd, J = 14.4, 3.6 Hz,
H-2b), 4.23 (1H, m, H-3), 2.45 (1H, dt, J = 13.8, 2.4
Hz, H-4a), 1.76 (1H, dd, J = 14.4, 3.6 Hz, H-4b), 5.77
(1H, s, H-7), 1.48 (3H, s, H-9), 1.29 (3H, s, H-10),
1.78 (3H, s, H-11); '3C-NMR (125 MHz, CD;0D) §:
37.2 (C-1), 48.0 (C-2), 67.2 (C-3), 46.3 (C-4), 88.9
(C-5), 174.4 (C-6), 113.3 (C-7), 185.7 (C-8), 27.0
(C-9), 27.4 (C-10), 30.0 (C-11). VL EXHE 5 kR
TEHAR— Y, MUSEEY T NEEE N,
&Y 8: A A. 'H-NMR (500 MHz,
CD;OD) 6: 2.62 (1H, d, J = 17.2 Hz, H-2a), 2.29 (1H,
d, J=17.2 Hz, H-2b), 5.95 (1H, s, H-4), 7.01 (1H, d,
J=15.9 Hz, H-7), 6.45 (1H, d, J = 15.9 Hz, H-8), 2.32
(3H, s, H-10), 1.08 (3H, s, H-11), 1.04 (3H, s, H-12),
1.92 (3H, d, J= 1.2 Hz, H-13); '3C-NMR (125 MHz,
CD;0D) §: 42.6 (C-1), 50.5 (C-2), 200.3 (CO), 128.0
(C-4), 164.6 (C-5), 80.0 (C-6), 148.3 (C-7), 131.7
(C-8), 200.6 (CO), 27.6 (C-10), 23.5 (C-11), 24.7
(C-12), 19.1 (C-13). LA -Z¥s 5 ok ifiE SE AR —
U2, WS ENEY 8 7y (+)-ZE M B JEREE .
tWwEY 9: LEIMIRY). 'TH-NMR (500 MHz,
CD;OD) 6: 1.29(1H, m, H-2a), 1.60 (1H, m, H-2b),
3.78 (1H, m, H-3), 1.67 (4H, dd, J = 14.3, 9.2 Hz,
H-4a), 2.29 (1H, m, H-4b), 6.20 (1H, d, J = 15.8 Hz,
H-7), 7.18 (1H, d, J = 15.8 Hz, H-8), 2.31 (3H, s,
H-10), 1.20 (3H, s, H-11), 0.98 (3H, s, H-12), 1.21
(3H, s, H-13); 3C-NMR (125 MHz, CD;0D) ¢: 36.1
(C-1), 47.6 (C-2), 64.4 (C-3), 41.3 (C-4), 68.8 (C-5),
70.8 (C-6), 145.4 (C-7), 133.8 (C-8), 200.2 (CO), 25.1
(C-10), 29.8 (C-11), 27.4 (C-12), 20.0 (C-13). Ll 3
5 ORI E A —FY, M ELET 9 N
(3S,5R,68,7E)-3,5,6- — F23:-7- 5 G Jd-9-H
&Y 10: LEHPIRY). 'TH-NMR (500 MHz,
CD;OD) §: 2.42 (1H, d, J = 16.8 Hz, H-2a), 2.07 (1H,
d, J=16.7 Hz, H-2b), 5.90 (1H, s, H-4), 2.68 (1H, d,
J=9.1 Hz, H-6), 5.60 (1H, dd, J = 16.0, 9.2 Hz, H-7),
5.72 (1H, dd, J = 15.3, 5.8 Hz, H-8), 429 (1H, m,
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H-9), 1.26 (3H, d, J = 6.4 Hz, H-10), 1.05 (3H, s,
H-11), 1.01 (3H, s, H-12), 1.94 (3H, s, H-13);
BC-NMR (125 MHz, CD;OD) ¢: 37.1 (C-1), 48.4
(C-2), 202.0 (C-3), 127.2 (C-4), 166.0 (C-5), 56.7
(C-6), 126.1 (C-7), 140.2 (C-8), 68.8 (C-9), 23.8
(C-10), 27.3 (C-11), 28.0 (C-12), 23.7 (C-13). LA %L
P 5 SCERIRTE B AR — S04, MUSEAEY) 10 R
(6R,7TE98)-9-F2%:-4,7- 5 5 —Jfi-3-Hid .

&Y 1 TEEHRY) . 'TH-NMR (500 MHz,
CD;0D) 6: 2.54 (1H, d, J = 17.0 Hz, H-2a), 2.18 (1H,
t, J = 16.6 Hz, H-2b), 5.90 (1H, s, H-4), 5.79 (1H, d,
J=15.7Hz, H-7), 5.83 (1H, d, J = 15.7 Hz, H-8), 4.34
(1H, m, H-9), 1.26 (3H, d, J = 6.4 Hz, H-10), 1.03
(3H, s, H-11), 1.06 (3H, s, H-12), 1.94 (3H, s, H-13);
BC-NMR (125 MHz, CDs;OD) 6: 42.4 (C-1), 50.7
(C-2), 201.3 (CO), 127.1 (C-4), 167.4 (C-5), 80.0
(C-6), 130.1 (C-7), 136.9 (C-8), 68.7 (C-9), 23.8
(C-10), 24.5 (C-11), 23.5 (C-12), 19.6 (C-13). LA %%
5 ORI E AR 0, MR AT 11 i
IH: B JEAREE

AEY12: TEtEkY). '"H-NMR (500 MHz,
CD;0D) d: 2.41 (1H, d, J = 16.0 Hz, H-2a), 2.34 (1H,
d, J=16.0 Hz, H-2b), 5.96 (1H, s, H-4), 6.01 (1H, d,
J=9.8 Hz, H-7), 4.62 (1H, dd, J = 9.8, 5.6 Hz, H-8),
3.69 (1H, m, H-9), 1.18 (3H, d, J = 6.4 Hz, H-10),
1.32 (3H, s, H-11), 1.40 (3H, s, H-12), 2.13 (3H, d,
J = 0.8 Hz, H-13); '*C-NMR (125 MHz, CD;0D) ¢:
40.0 (C-1), 54.4 (C-2), 201.8 (C-3), 127.3 (C-4), 158.8
(C-5), 145.1 (C-6), 135.2 (C-7), 72.5 (C-8), 71.3
(C-9), 19.4 (C-10), 30.0 (C-11), 29.9 (C-12), 22.7
(C-13). L #5530k iE B — 505, #se
A 12 N 8,9- —4-8,9- —FaFE H 5 = I .

&P 13: Bstd (& . mp 186~
188 “C. 'H-NMR (500 MHz, CDCl;) d: 4.78 (1H, dd,
J=14.0, 7.9 Hz, H-2), 3.22 (1H, dd, J = 13.6, 5.9 Hz,
H-3a), 3.07 (1H, dd, J = 13.6, 8.4 Hz, H-3b), 7.25
(5H, m, H-5~9), 7.71 (2H, d, J = 7.6 Hz, H-3', 7"),
7.44 2H, t, J = 7.6 Hz, H-4', 6¢'), 7.52 (1H, t, J = 7.4
Hz, H-5"), 434 (1H, m, H-1"), 2.75 (2H, m, H-2"),
7.07 (2H, d, J = 6.9 Hz, H-4", 8"), 7.15 (3H, m,
overlapped, H-5", 6", 7"), 3.93 (1H, dd, J = 11.3, 4.9
Hz, H-9"a), 3.82 (1H, dd, J = 11.3, 4.2 Hz, H-9"D),
2.01 (3H, s, COCH3), 6.17 (1H, d, J = 6.8 Hz, a-NH),

6.85 (1H, d, J= 6.8 Hz, B-NH); '*C-NMR (125 MHz,
CDCl) o: 170.3 (C-1), 55.0 (C-2), 38.5 (C-3), 136.7
(C-4), 128.7 (C-5, 9), 129.3 (C-6, 8), 127.1 (C-7),
167.1 (C-1"), 133.6 (C-2"), 128.6 (C-3', 7', 4", 8"),
127.1 (C-4', 6), 131.9 (C-5), 494 (C-1"), 37.1
(C-2"), 136.6 (C-3"), 129.1 (C-5", 7", 126.7 (C-6"),
64.6 (C-9"), 20.8 (COCH3), 170.8 (COCH3). LA 1%k
i 5 SRR IE A — O, WS R EY) 13 N8
T I LR .

WEY 14 AfEHE (C&FHD. mp 180~
182 “C. 'H-NMR (500 MHz, CDsOD) &: 4.78 (1H,
dd, J = 8.9, 6.2 Hz, H-2), 3.15 (1H, dd, J = 13.8, 6.1
Hz, H-3a), 2.94 (1H, dd, /= 13.8, 6.1 Hz, H-3b), 7.25
(5H, m, H-5~9), 7.69 (2H, d, J = 7.3 Hz, H-3', 7'),
7.43 2H, t, J="7.3 Hz, H-4, 6), 7.52 (1H, t, J= 7.4
Hz, H-5"), 4.07 (1H, dd, J = 11.2, 5.6 Hz, H-1"), 2.94
(1H, dd, J = 13.8, 7.5 Hz, H-2"a), 2.71 (1H, dd, J =
13.6, 8.2 Hz, H-2"b), 7.17 (5H, m, H-4"~8"), 3.42
(2H, m, H-9"); 3C-NMR (125 MHz, CD;OD) ¢:
173.3 (C-1), 56.6 (C-2), 38.8 (C-3), 139.6 (C-4), 129.3
(C-5, 9), 130.4 (C-6, 8), 127.7 (C-7), 170.0 (C-1"),
135.3 (C-2"), 129.4 (C-3', 7", 128.5 (C-4', 6), 132.8
(C-5), 54.4 (C-1"), 37.9 (C-2"), 138.6 (C-3"), 130.4
(C-4", 8", 129.5 (C-5", 7', 127.3 (C-6"), 63.9
(C-9"). LA EHHE 5 SCHR IR IE L A — U], s
SEAEY) 14 908 S IR I .

th&Y 15. A K. 'TH-NMR (500 MHz,
CD;0D) ¢: 4.79 (1H, dd, J = 9.4, 5.8 Hz, H-2), 3.13
(1H, m, H-3a), 2.89 (1H, m, H-3b), 7.21 (5H, m,
H-5~9), 7.68 (2H, overlapped, H-3', 7"), 7.48 (2H,
overlapped, H-4', 6"), 7.36 (1H, overlapped, H-5"),
4.13 (1H, dd, J = 11.2, 6.3 Hz, H-1"), 7.21 (5H, m,
H-4"~8"), 3.27 (2H, overlapped, H-9"), 7.68 (2H,
overlapped, H-3"", 7'""), 7.48 (2H, overlapped, H-4"",
6", 7.36 (1H, overlapped, H-5""); “C-NMR (125
MHz, CD;0D) §: 170.3 (C-1), 56.3 (C-2), 37.9 (C-3),
135.7 (C-4), 126.8~127.0 (C-5~9), 173.1 (C-1"),
134.4 (C-2"), 127.6 (C-3', 7"), 128.5 (C-4', 6"), 132.6
(C-5), 519 (C-1"), 38.0 (C-2"), 138.6 (C-3"),
126.8-127.0 (C-4"~8"), 66.8 (C-9"), 170.3 (C-1""),
134.4 (C-2), 127.6 (C-3"", 7'"), 128.5 (C-4"", 6'"),
132.5 (C-5"")o VA -3l 55 SCRRARIEFE A —H(8, i
SENEN 15 hE s SR G 2 H R T o
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4 HppEEMEITEM
PUREA N BT REZY, 45 100 pL f PR3 40

CNAMERG R AR HL-60 4if. Al AS49

f. AP SMMC-7721 4ilf. A FLARJE MCE-7

M. N5l SW480 41D HefhE] 96 FLAH K

FEERH, HER 24 he BARIILEY) (1L 20 4.0 6~

9. 13. 14) LA 40. 8. 1.6. 0.32 F1 0.064 pmol/L

PIARBE N, 4ksER53% 48 h J5, MEENFLHImA

MTS (20 uL), F+7E 37 C F4kEER55% 4 ho 1F 492

nm ALMEROCEE . RIS Prx iR 40 i 40 i 55

T PERY 1Cso 18 F Reed-Muench 77 7E1HE 45 R 2R,

WA 2 % NIt AS49 41 A0 AT SMMC-7721

T — R AR TE, ICso 10N (23.62+

1.63) F1 (27.46+0.87) umol/L, HAMEY ICs

YK+ 50 pmol/L.

5 it
AL a2 M ik 4y SRR X B AR RSB

WP B BEAT 7 B 2idk, 4331 15 MEE

(1~15), BF=MREEW 4D A~4). Rk

EY8A (5~12). WA 3 4> (13~15),

HIRTEG A R B ORI T S AR A )

BREIAEAE, I B CRMS A Bk E ) 5 At s i e

Y0 R AR B4R 3
SHEAPI 1. 2+ 4. 69, 13, 14 3T T R4

MRS ERIE , WRE R Rt e S, A

12 % AS49 AR SMMC-7721 4ifLEA —E 1)

MMERETE, PORAZM AT RE A HUMREE, P

TR =R AL A VAT RE A T UK HE AU R

PR . AT I h o B AR 20 3 Nk

FAEWREERSE RS, SCRRARTE B TR s D20,

ST REGTWUIm R _E TR, SRRt

VIR AT RER LT BRI AR A PRI 25 R B kit (H

BARKINE I LA 75— IRAWT I
FAAR PHAEHEFARELEAN LY R
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