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Aristolactam alkaloids in Fissistigma bracteolatum and their anti-
inflammatory activity
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ABSTRACT: AIM  To study the aristolactam alkaloids from the whole plant of Fissistigma bracteolatum
Chatterjee and their anti-inflammatory activity. METHODS  Separation and purification were performed using
silica gel, MCI, ODS and semi-preparative HPLC, and the structures of obtained compounds were identified by
physicochemical properties and spectral data. The anti-inflammatory activity were evaluated by RAW 264. 7 model.
RESULTS Eleven aristolactam alkaloids were isolated and identified as aristololactam AIl (1), piperolactam A
(2), aristololactam BII (3), goniopedalin (4), piperolactam C (5), aristololactam Alla (6), goniothalactam
(7), aristololactam BIl (8), oldhamactam (9), aristololactam A I o (10), aristololactam G I (11). The IC,,
values of compounds 4, 5, 7-9 and 11 were 6. 6-23. 1 pwmol/L. CONCLUSION Compounds 1, 4-7 and 9-11
are first isolated from F. bracteolatum, 4, 5, 7-9 and 11 have strong anti-inflammatory activity.
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FHRAHNE AR B A L+ A F, FENMh
TP WG X Hod LR
CL B FHAE TR Y7 28 KU G5 2 0 A E A B 1) B
[25%), WIREEA Fissistigma oldhamii , 2 X F.
polyanthum | "1 JREE AR F. retusum 212 JNEE A
IR 2 BT 58 3R T 20 42 80 4FAR, HETER
X B (DY MBS JEIE. BTANE
2) | RSN SR B 2 B8 s Y
HEBRF issistigma bracteolatum Chatterjee S —FhE
BREREAN, REERIEMEMKRERE T, EN—
g2y, AR BA R Wik, M0
Uik, E TR BT, B, A
M, FmT A, HEE R P EE —RIEH
Ffis A A LR IR A el ™, A 4 Pl 288
i R o 3 S 3 C,-C VA 2 B R A
R85 A 250 10 3% 2F T B I 2 SR 28 oy L AR5
SR Z A 1 B AR X HES R A7 Ak o R TR
HOoy s, FRAR I B Ak e S5 R e i s 1k 47 45 4 2
G, XIS I TR IR R e, DIHEE
Hewd RACZERY, I HRA BT &R S
1 ##

1.1 ABLZ%E  Bruker DRX-500 3 5 4% ff 47 1
(VL TMS YEJPIFR) 5 Agilent 1260 Infinity [T %1 &%k
WA TR (2 LHER/AF ) ; TripleTOF 6600
TR v 250V A 8 T - A3 B OO I AL (25 AB
SCIEX 23 H]) ; LC-50 154 45 A i AL [ 38 3%
Bl (dbmt) BHEAFRAF ], YMC-Pack ODS-A
E3EFE (S-5 wm, 250x10 mm, HAS YMC 23#]);
D101 KALWFA AR [ SLERHE (thE) AWBezy
BIRAFT]; MCI ( AR =22k bka ekt iR
(B FETHIRZAF); Sephadex LH-20 & ¢
(40~70 wm, Hi+t: Amersham Pharmacia Biotech AB
NEIDIN

1.2 zafe /NRE WSS RAW 264.7, W [ HE
(IR 3 W2 e g 2 T e TR R

1.3 XA L5%H it DMSO-d, ( LB,
R AEBRAF) 3 LPS (JbRRSEFFHHARA A,
5 818E035); NC-H JL-L-K5 & e & MR ik (L-
NMMA, #%%5 S0011) . Griess i%#] (575 S00218)
(LA RRAEYBEARARAFR); BEmE (£
[ Hyclone 2], %75 SH30406.05) ; DMEM 1% 3%
£ (3£ HE Gibeo 24 H], 575 812557); WK
10% BilR- LB, Arai Mt aiig . O (R
TR TARAFR)
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ZiM T 2020 4F 5 HERTFamARATE T
X, 280 R B2 2 K2 A Bk - e B AR &
HEH R Fissistigma bracteolatum Chatterjee [ 4 %L,
TEUEFRA (475 202005 ) 77 H0AE ] R o Bs 2 K2
EBE RN = (BS630 %) .

2 RBRERSHE

BCHEE R A% 10 kg, A 95% LB, A
WA 3 R, B 3 h, WUERSE R REE
800 g, JEhH HIZEIR/K BN S), MR LA
AW, CTROTR. IET A, A IR
45, MR Fr. A~Fr. D,

ZAWBEERAL (Fr. B, 180 g) £ RALIMRAE
e, LA mE-K (10 2 90, 30 : 70, 60 : 40,
80 :20, 100 : 0) HHREPEML, 1% Fr. Bl ~ Fr. B5,
Fr.B3 (50 g) ZRERAE 4> B, DL G be-H
(1:0,50:1,30:1,10:1,5:1,1:1,0:
1) BB EEVEML, 73 Fr.B3.1 ~ Fr.B3.7, Fr.B3.1
(15¢) & MCIHE, DIFEE-K (20 : 80, 40 :
60, 60 : 40, 80 : 20, 100 : 0) HKfFEF LM, 715
Fr.B3.1.1~Fr.B3.1.5, Fr.B3.1.3 (2 g) &K
gy oB, DLW OBE R OB, 1% FroB3.1.3.1 ~
Fr. B3.1.3.9, Fr.B3.1.3.9 £k 4 HPLC 4355,
PIFEE-ZK (50 1 50~100 : 0) BREEVEMG, 1534k
AW (=35 min, 6.0 mg) . 2 (¢, =36 min,
15.5mg), 4 (=39 min, 2.2 mg) ., 7 (t; =27
min, 5.3 mg)., 9 (& = 40 min, 2.3 mg),
Fr.B3. 1.4 28 BE B A 70 &, DLW OBk B, 1%
Fr.B3.1.4.1~Fr.B3.1.4.7, Fr.B3.1.4.7 &%
#% HPLC 4355, PAZHE-/K (20 : 80~95:5) BRI
Ve, BEEEY 3 (1, =27 min, 6.4 mg) ., 5
(tg=31 min, 2.3 mg). 8 (¢{;,=27 min, 4.4 mg)
11 (t;,=28 min, 3.3 mg),

LRETERRAL (Fr. C, 30 g) ZRERHEATES,
DI ke-FEE (50:1,20:1,10:1,0:1)
FREEVEMG, 45 Fr. C1~Fr. C4, Fr.C2 (2g) £ ODS
HArEs, LIHEE-/K (10 : 90~100 : 0) HBEEBENL,
% Fr. C2. 1 ~Fr. C2.3, Fr. C2.3 2%l 4% HPLC 4%
B, LIZBE-K (20 : 80~60 : 40) BRIEVEML, 15
FMLEY 6 (1, =24 min, 2.6 mg), 10 (1, =28
min, 1.5 mg) ., ASEEeH, il HPLC Kl <
¥4 210, 254 nm, ARG E A 3 mL/min,

3 KR

&% 1. & 8 64 &, ESI-MS m/z:

266.080 3 [M+H]*.,"H-NMR (500 MHz, DMSO-
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d,) 8: 10.79 (1H, s, -NH), 10.36 (1H, s,
-OH), 9.11 (1H, dd, J=1.1, 7.7 Hz, H-5),
7.94 (1H, d, J=9.0 Hz, H-8), 7.56 (1H, dd,
J=1.4, 8.8 Hz, H-7), 7.53 (1H, dd, J=1.6,
7.3 Hz, H-6), 7.09 (1H, s, H-9), 4.02 (3H,
s, 4-OCH,);"” C-NMR (125 MHz, DMSO-d,) &:
168.2 (C-1), 113.5 (C-2), 152.3 (C-3),
148.9 (C-4), 126.8 (C-5), 125.3 (C-6),
127.3 (C-7), 129.0 (C-8), 103.9 (C9),
135.2 (C-10), 122.3 (C-11), 120.4 (C-12),
121.8 (C-13), 126.0 (C-14), 134.8 (C-15),
59.5 (4-OCH,), FABHESCH [10] B A
—3, BUEE N SR AT,

k&2, EEOKAE, ESI-MS m/z; 266.080 8
[M + H]*,'"H-NMR (500 MHz, DMSO-d,) &:
10.66 (1H, s, -NH), 9.27 (1H, d, J=6.4 Hz,
H-5), 7.93 (1H, dd, J=3.7, 5.6 Hz, H-8),
7.77 (1H, s, H-2), 7.53 (2H, m, H-6, 7),
7.13 (1H, s, H-9), 4.05 (3H, s, 3-OCH,);
BC-NMR (125 MHz, DMSO-d,) 6: 168.9 (C-1),
108.5 (C-2), 148.3 (C-3), 149.9 (C4),
127.5 (C-5), 125.4 (C-6), 126.6 (C-7),
128.7 (C-8), 104.4 (C9), 135.2 (C-10),
115.9 (C-11), 124.8 (C-12), 114.4 (C-13),
126.7 (C-14), 134.2 (C-15), 57.2 (3-OCH;).,
FIRBEE S SCER [11] fREEA B, BEE R
piperolactam A,

a3, EOHAK, ESI-MS m/z: 280.096 7
[M + H]",'H-NMR (500 MHz, DMSO-d,) &:
10.87 (1H, s, -NH), 9.12 (1H, dd, J=1.6,
7.9 Hz, H-5), 7.95 (1H, dd, J=1.7, 7.7 Hz,
H-8), 7.86 (1H, s, H-2), 7.57 (2H, m, H-
6, 7), 7.14 (1H, s, H9), 4.05 (3H, s, 3-
OCH,), 4.04 (3H, s, 4-OCH,);" C-NMR (125
MHz, DMSO-d,) 6: 168.2 (C-1), 109.7 (C-2),
150.2 (C-3), 134.9 (C4), 128.0 (C-5),
154.0 (C-6), 121.3 (C-7), 128.8 (C-8),
119.6 (C-9), 134.5 (C-10), 104.4 (C-11),
123.2 (C-12), 125.7 (C-13), 126.6 (C-14),
127.2 ( C-15), 56.7 ( 3-OCH, ), 59.6 ( 4-
OCH;) ., FR%HE 5 3Cmk [12] il A —3,
WY 5E ) aristololactam BT

& 4. EOBAK, ESI-MS m/z: 296.091 2
[M + H]",'"H-NMR (500 MHz, DMSO-d,) &:

10.89 (1H, s, -NH), 9.09 (1H, m, H-5),
7.94 (1H, m, H-8), 7.53 (1H, qd, J=3.5,
6.8 Hz, H-6, 7), 7.16 (1H, s, H-9), 4.35
(3H, s, 2-OCH,), 4.02 (3H, s, 4-OCH,);"C-
NMR (125 MHz, DMSO-d,) &: 166.4 (C-1),
109.0 (C-2), 148.3 (C-3), 143.4 (C-4),
128.4 (C-5), 149.3 (C-6), 121.1 (C-7),
133.3 (C-8), 113.4 (C9), 134.4 (C-10),
103.6 (C-11), 124.8 (C-12), 125.3 (C-13),
125.7 (C-14), 126.0 (C-15), 62.0 (2-OCH;),
59.2 (4-OCH,), FiR%dE5 Gk [13] HoBEfA
—H, BN goniopedalin,

k&% 5. ¥ B A K, ESI-MS m/z
310.106 9 [M+H]*.,"H-NMR (500 MHz, DMSO-
d,) 6: 10.99 (1H, s, -NH), 9.09 (1H, m, H-
5), 7.97 (1H, m, H-8), 7.56 (2H, m, H-6,
H-7), 7.26 (1H, s, H-9), 4.39 (3H, s, 2-
OCH,), 4.12 (3H, s, 3-OCH,), 3.92 (3H, s,
4-OCH, );"” C-NMR ( 125 MHz, DMSO-d, ) §:
166.3 (C-1), 156.4 (C-2), 153.4 (C-3),
146.3 (C-4), 125.7 (C-5), 1250 ( C-6),
126.9 (C-7), 128.9 (C-8), 105.2 (C9),
134.4 (C-10), 109.4 (C-11), 125.0 (C-12),
115.6 (C-13), 126.2 (C-14), 133.4 (C-15),
62.5 (2-OCH, ), 61.8 (3-OCH,), 61.0 ( 4-
OCH,) ., LiR%uHE 53k [14] il FA —3K,
A AN BERE C.

& 6. HWEOKAR, ESI-MS m/z; 282.075 1
[M + H]",'"H-NMR (500 MHz, DMSO-d,) §&:
10.61 (1H, s, -NH), 8.55 (1H, d, J=2.5 Hz,
H-5), 7.74 (1H, dd, J=8.6 Hz, H-8), 7.58
(1IH, s, H-2), 7.06 (1H, dd, J=2.6, 8.6 Hz,
H-7), 6.97 (1H, s, H-9), 4.01 (3H, s, 4-
OCH,) ;"C-NMR (125 MHz, DMSO-d,) §: 168.3
(C-1), 113.3 (C-2), 151.5 (C-3), 149.0 (C-
4), 111.7 (C-5), 155.2 (C-6), 116.9 (C-7),
129.9 (C-8), 104.0 (C-9), 132.5 (C-10),
121.8 (C-11), 122.3 (C-12), 120.0 (C-13),
127.4 (C-14), 127.6 (C-15), 59.4 (4-OCH,),
FREE S SCER [15] RE A -, BUEE N
aristololactam Alll o,

&Y 7. & B A K K, ESIMS m/z:
296.091 3 [M+H]*,"H-NMR (500 MHz, DMSO-
dy) 8: 10.71 (1H, s, -NH), 9.79 ( 1H, s,
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-OH), 8.57 (1H, d, J=2.5 Hz, H-5), 7.82
(1H, s, H-2), 7.77 (1H, d, J=8.7 Hz, H-8),
7.09 (1H, dd, J=2.5, 8.6 Hz, H-7), 7.04
(1H, s, H-9), 4.04 (3H, s, 3-OCH,), 4.02
(3H, s, 4-OCH,) ;" C-NMR (125 MHz, DMSO-
dy) 8: 168.2 (C-1), 109.8 (C-2), 150.5 (C-
3), 153.9 (C-4), 111.9 (C-5), 155.4 (C-6),
117.1 (C-7), 130.1 (C-8), 1050 ( C-9),
132.3 (C-10), 121.6 (C-11), 123.6 (C-12),
119.7 (C-13), 127.3 (C-14), 127.6 (C-15),
60.0 (3-OCH,), 56.9 (4-OCH,), FiR%udE5
Bk [16] fRIEFEA—ZL, BEEE N goniothalactam,

&Y 8, KA, ESI-MS m/z; 310.116 6
[M + H]",'"H-.NMR (500 MHz, DMSO-d,) &:
10.78 (1H, s, -NH), 8.66 (1H, d, J=2.7 Hz,
H-5), 7.89 (1H, d, J=8.8 Hz, H-8), 7.85
(IH, s, H-2), 7.26 (1H, dd, J=2.7, 8.7 Hz,
H-7), 7.10 (1H, s, H-9), 4.06 (3H, s, 3-
OCH,), 4.05 (3H, s, 4-OCH;), 3.92 (3H, s,
6-OCH, );"” C-NMR ( 125 MHz, DMSO-d,) &:

168.2 (C-1), 109.3 (C-2), 153.7 (C-3),
150.2 (C-4), 109.9 (C-5), 156.8 (C-6),
116.0 (C-7), 129.9 (C-8), 1044 (C9),

132.9 (C-10), 119.4 (C-11), 123.3 (C-12),
121.4 (C-13), 126.9 (C-14), 128.6 (C-15),
56.8 (3-OCH; ), 59.7 (4-OCH;), 54.9 (6-
OCH,) ., FiR%cds 5 3CHk [17] i A — 2,
Y 5E K aristololactam BII

&Y 9. W @8 OR, ESIMS m/z:
326.100 9 [M+H]".,'"H-NMR (500 MHz, DMSO-
d¢) 6:; 10.91 (1H, s, -NH), 10.13 (1H, s,
-OH), 858 (1H, d, J=8.2 Hz, H-5), 7.53
(1H, s, H-9), 7.35 (1H, t, J=8.0 Hz, H-6),
7.03 (2H, dd, J=1.0, 7.8 Hz, H-7), 4.39
(3H, s, 2-OCH, ), 4.08 (3H, s, 4-OCH,),
3.91 (3H, s, 3-OCH,);"” C-NMR ( 125 MHz,
DMSO-d,) é6: 166.2 (C-1), 153.6 (C-2), 153.3
(C-3), 146.0 (C-4), 117.0 (C-5), 126.8 (C-
6), 110.8 (C-7), 156.3 (C-8), 99.5 (C-9),
133.2 (C-10), 115.7 (C-11), 123.0 (C-12),
125.1 (C-13), 109.6 (C-14), 125.7 (C-15),
62.5 (2-OCH, ), 61.4 (4-OCH, ), 60.7 ( 3-
OCH,) . 13ROI 5 Scit [ 18] R34 A —
1% 5 N oldhamactam .
1204

L& W 10. % ¥ @ K K, ESI-MS m/z
282.0753 [M+H]*".,"H-NMR (500 MHz, DMSO-
d,) 8: 10.67 (1H, s, -NH), 8.61 (1H, d, J=
8.3 Hz, H-5), 7.59 (1H, s, H-2), 7.34 (2H,
m, H-6, H-8), 7.05 (1H, d, J=7.7 Hz, H-
7), 3.99 (3H, s, 4-OCH,);"”C-NMR (125 MHz,
DMSO-d,) &: 168.5 (C-1), 113.4 (C-2), 149.1
(C-3), 152.2 (C-4), 125.6 (C-5), 124.6 (C-
6), 111.8 (C-7), 153.9 (C-8), 97.9 (C-9),
133.9 (C-10), 127.2 (C-11), 122.4 (C-12),
121.9 (C-13), 120.6 (C-14), 117.9 (C-15),
59.5 (4-OCH,) ., baR%dE53CHk [19] R HA
—5 WU SE N aristololactam A T o,

L& W 11, % B A B K, ESI-MS m/z:
444.142 3 [M+H]",'"H-NMR (500 MHz, DMSO-
d,) 8: 10.83 (1H, s, -NH), 9.01 (1H, d, J=
8.3 Hz, H-5), 8.64 (1H, s, -OH), 7.96 (1H,
d, J=7.9 Hz, H-8), 7.67 (1H, s, H-2), 7.53
(1H, m, H-7), 7.44 (1H, m, H-6), 7.18
(1H, s, H-9), 6.93 (2H, s, H2', 6'), 5.11
(1H, d, J=7.9 Hz, H-7'), 4.47 (1H, m, H-
8), 3.79 (6H, s, 3’, 5-OCH,), 1.26 (3H,
d, J=6.3 Hz, 9’-OCH,);"” C-NMR (125 MHz,
DMSO-d,) 6: 168.9 (C-1), 127.5 (C-2), 144.5
(C-3), 146.5 (C-4), 127.6 (C-5), 105.0 (C-
6), 116.5 (C-7), 126.4 (C-8), 125.5 (C-9),
135.6 (C-10), 118.9 (C-11), 124.0 (C-12),
114.3 (C-13), 129.4 (C-14), 135.1 (C-15),
126.7 (C-1'), 105.6 (C-2'), 148.6 ( C-3'),
136.7 (C-4'), 148.6 (C-5'), 105.6 ( C-6'),
81.6 (C-7'), 73.7 (C-8), 17.3 (C-9'), 56.6
(3'-0OCH,), 56.6 (5'-OCH,), I it%¥s5 sCik
[20] HRIEFAR—F, HEEFEN aristololactam G 1
4 MREEAR

K LPS 55 RAW 264. 7 41l it 7 57 41 g 48 i
FEHIT D IR Griess 351 5E RAW 264. 7 4l Y
NO B, FANIEE T & 10% I 2R g i) DMEM
REFRFErp | AE 37 °C, 5% CO, &40 F 53 E X
AR KA B PR LN 4x10° A~/mL, R E]
96 FLBr H, AkLEdEFE 24 hy WIS R as A
PRI | FEA AL BAPEXT B (L-NMMA), 4L
50 L, HF & dm A Zuk BE 4y 5.0, 10,0,
25.0, 50.0, 100.0 wmol/L MfL& %y, HEAUE
WE3INES, BREads, HAabH LA LPS
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(ZHRIEN 1.0 peg/mL) , GREEREFE24 h, KEFR5E K
i, FEEWH 50 WL A0H LS, RO A GEIARFR
Griess I 1A HI Griess 137, 1€2), T 540 nm I
KA E W SERE (A), T NO Il &, A=k
NO il R = [ (Apws — Apga) / (Apny ~
Agma) 1 x100% .

K] SPSS #4510, M8, i 1 A, 1k
G 4~5, 7~9 A 11 HEAHE NO A SAEH,
Hfb &% 9 fEH 5 M 25 L-NMMA #14 (P>
0.05), Ttb&W 7 Gt M (P<0.01),

1 BUEWIC,HE (pmo/L, X5, n=3)

Tab.1 IC,, values of various compounds ( pmo/L, Xzs,
n=3)

HEY ICso HEY 1Cs
1 — 7 6.6+0.7*
2 — 8 11.3+3.3™
3 — 9 23.1+2.7
4 16.1+2.1° 10 —
5 18.9+2.4" 11 10.3+1.2*
6 — L-NMMA 23.6+2.1

. —F R 105 H > 50 wmol/L, 5 L-NMMA H % ,* P<
0.05, " P<0.01,
5 itit

Hemr ZAE R R W, 1k il ) R 4& 58 H
2y, I ARITRLEAS RN KR, (3 HAT R R AL
TG, HAR SR ED . AR LA o
R, MHFE R 2R s e E] 11 5
BB A, Hh k&1, 4~7 f19~11
FEWMNHEE R oreig 2], hHEE R H AR
FEHL ST B AR AL TR

BN IS ERUR =RV LN S 3 n 2 S RIIR 8 Y es
Y4, 5. 7~9 11 ATHRE] LPS 75509 /)8 BB Wi 4
il RAW 264. 7t NO A5 (LIML& 7 6 PEsm,
I1C5,=6.6 pmol/L) , BAWTEMZYITKME, X
AR BT 259 ) i A Bt T A I E R e kS
Yy, AR TS R RAE LS,

S k.
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