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Chemical Constituents from Bufonis Venenum
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[ Abstract | Objective: To study the chemical constituents of Bufonis Venenum. Method: Positive silica
gel, glycol silica gel and RP-18, Sephadex LH-20 and other materials were used to isolate and purify the petroleum
ether, ethyl acetate, acetone and methanol extracts from Bufonis Venenum, and the structures of the compounds
were identified according to their physicochemical properties and 1D ('H, "C) and 2D-NMR ( COSY, NOESY,
HSQC, HMBC) spectroscopy analysis. Result: The 12 compounds were identified as: resibufogenins including
isobufalin methyl ester (1), cinobufotalin (2), bufalin (3), telocinobufagin (4), bufotalin (5), bufotenidines
including 5-hydroxy-N-acetyltryptamine (6), hippophamide (7), and other types including n-pentadecanoic acid
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(8), 4, 4'-diphenylmethane-bis ( methyl) carbamate (9), obtucarbamate A (10), di (2-ethylhexyl) phthalate
(11), and di (6-ethylhexyl) phthalate (12). Conclusion: Compound 1 was a new natural compound and

compounds 6-8, 10 and 12 were obtained from Bufonic Venenum for the first time.

[ Key words ]
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Lo 20 18 i IS GF,y, (75 B EAL 7)) s AR
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9% 51 % 52 Ry v AR KWE B Bufo bufo gargarizans 1
TR I, BRREAE L T 1T 4 h BE 25 R 5 Be v 2
B S5 A = .
2 RESEBE

UERR 1.5 kg, 43y 700,400,400 ¢ 3t 3 43,
6 fifs A1 H Bk I AR R AR R 1.5 h $RER 3 YK, [Tl
VR 5 A T T R A B A AR 2 4.5 g5
LR C TR RS 3 BTy 125 [R) A 3ily Fk 358 7, 2 B By
5 K5 E) LR BRI 20 56.0 g5 T R B A
PRI 2 B B R 2% 0T AT, 5 0 P4 R S50 5 AL
B 1579 g5 WEBEERA S B i, 5 i 2
A L 4R I 6 Yk, A5 HE R AL RLIR T 24 402. 4 g,
oA AR AR 4.5 g, 48 T RESERER (40 ~ 75
pm) , A7 EE-PYER (50 1 ~ 1 1) B BEVEM, LA Cq
RS A AR, 6B 11(9.0 mg) 5 1R LT
A E T 56.0 g, £ MCI AE (o 3%, 15 %) 3 4~ 414
(Fr.a~Fr.c),Fr.a B4 MELEY 9(0.12 g) ;Fr.
b Rk AE AL A 10 (11 mg) ,12(10 mg) ;
Fr.c 28 fif B #E (0 1%, Sephadex LH-20 31L& 4 8
(1.5 g) s BUN BRI AL 8 157.9 g 242 MCI HE (44,
PR 4 A4 (Fr. 1l ~Fr.4) Fr. 1 2 Z BRI
TEAE (40 ~75 pm) , “HUH - R (50001 ~1:1) 8
FEPEMASR) 3 NS (Fr.l.a~Fr.l.¢),Fr.l.a &
Sephadex LH-20, — [ 3% 7k I k=, S L 59 5
(4.1 g);Fr. 1. b £ Sephadex LH-20, 5 25 4 15 3] fk
B 4(3.0 g);Fr.2,Fr. 3 53 54l 0k & 45 & 15 5] 4k
B 2(2.3¢),3(3.5 ¢) s WAL IRE 402. 4 g &
KA R H] 6 AN2H 5y (Fro A ~Fr. F) Fr. A 28 i
FERERE (40 ~75 pm) , @ - (500:1 ~1:1)
FCE B VR B, 75 4 Sephadex LH-20 51k &%) 6
(5.2 mg),7(7.0 mg) ;Fr. B & "R, 5 K
Ji , 45 S B4k 5 1(20 mg) .
3 gEWETE

a1 HEICRE S (=& F k) , ESI-MS
m/z401. 10[ M + H] *  HIX} 4> 7 B 2 400,53 7 K
CosHy O, , NI FIE g 85 mp 210 ~212 C; UV A,
(H®E) : 292 nm; IR, (KBr) em ':3 534 (OH),
1696 ( CO,CH,), 1 595 (C = C-0), 1 160
(C-0);'H-NMR 3, 0L & 1, B8 2 4 F 3k 5.
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*1 &% 1 " H-NMR(400 Hz) $1'*C-NMR (100 Hz) #1E
Table1 'H-NMR (400 Hz) and “C-NMR (100 Hz) date for

compound 1

{2 A Oy d¢
1 1.52 (2H, m) 29.9
2 1.54 (2H, m) 28.0
3 4.14 (1H,brs) 66.9
4 1.90 (1H, m), 1.23 (1H, m) 26.3
5 1.77 (1H, m) 36.2
6 1.78 (1H, m), 1.37 (1H, m) 33.59
7 1.74 (1H, m), 1.17 20. 8
8 1.75 (1H, m) 37.8
9 1.62 (1H, m) 35.5
10 - 35.5
11 1.47 (1H, m), 1.32 (1H,m) 20.5
12 1.45 (1H, m), 1.31 (1H, m) 31.9
13 - 40.8
14 - 92.2
15 2.12 (1H, m), 1.96 (1H, m) 32.6
16 2.06 (1H, m), 1.79 (1H, m) 30.9
17 2.25 (2H, d, J=4.8 Hz) 43.6
18 1.00 (3H, s) 15.6
19 0.98 (3H, s) 23.9
20 - 120. 8
21 6.57 (1H, s) 150. 4
2 7.22 (1H, d, J=15.4 Hz) 143. 8
23 5.61 (1H, d, J=15.4 Hz) 109.2
24 - 168. 6
OCH, 3.73 (3H, s) 51.3

0.98(3H,s,H-18),1.00 (3H,s,H-19) fil 1 4~ H 4
BEM55 3.73 (3H,s,0CH,) , 1 DIEFEAH &K F &
8:4.14 (1H,br s,3a-H) ,2 W I 4 5. 5. 61
(1H,d,J=15.4 Hz,H23),7.22 (1H,d,J =15.4
Hz) F16.57 (1H,s,H-21) LA 548 5 SCHR[ 7 ] X5 #E
—H,

PC-NMR ¥, W, % 1, DEPT ¥ B R A 1 4B 3
= 5. 168.6 (C-24) ,4 XRS5 §:150. 4 ( C-
21), 143.8(C-22),120.8(C-20),109.2(C-23),
T C21 5 MENRG TR, 5 1 D& A Kk §:92. 2
(C-14) 1 NI §:66.9(C-3) ,1 4> H A L% 5.
51.3(0CH,), 2 PMH 3K 6. 15.6(C-18),23.9(C-
19),9 /N7 H ik, 3 AN Sk i S HiAth 3 A~ 2Rk,
FEORAE A% A A 5 SR (8 ] 4l He A — B, vl ) b
e W 5 Ry AR AL G

HMBC 3% UL [& 1,6: 7.22 (H-22) #1 6. 57 (H-
21) 5 C-17 (8. 43. 6) fFAEAHE,8: 2.25 (H-17) 5

C-21 (8, 150.4),C-22 (8. 143.8) FEAEAH &, WE A
C20 5 C-17 #Hi%E#%,8: 3.71(0OCH,) 5 C-24 (8,
168.6) ,C-23 (8. 109.2) , 3B 48 3k 5 % B 7% C-
24 i ,6: 6.57 (H21) 5 C-14 (8,92.2) /%, IFH
C-21 5 C-14 Z ] & ji fk ;" H-"H-COSY A& 0] 3%
oW K B-C1-C2-C3-C4-C5-C6-C7-C8-C9-Cl11-
C12-,-C15-C16-C17-F1-C22-C23

VR
'H-'"HCOSY: mmmm ; HMBC:H C

Bl a9l MEEEHMEE H-'H-COSY K HMBC 183%
Fig. 1 Structure and key' H-' H-COSY,and HMBC correlation of

compound 1

NOESY i, [& 2, H-3 5 H4,H-2;H4 5 H-7,;
H-9,H-9 5 H-12;H-12 5 H-15 f£ /£ NOE %L i , 32
BIZER N « {7, H-19 5 H-5,H-8;H-18 5 H-8,
H-22 1775 NOE %00 , & B AL [ M B i, Hi g Al
DLW A/B S, B/C fe =, C/D =L, E 34T %
1E C-14 5 C-17 fii | ,H-14 5 H-22 ,H-23 f£7F NOE
R, W) 3 A AAER 1, Wi E LG9 1 1
ARG A8 B 5 25 | iR i A6 5 W) 45 # S8 5 R isobufalin
methyl ester, W 1,2 1 80 0 KR 7= 9, SCHk[4 ]
rp R T XU RE R ST AT AR AR ENZ AL A WL AU A R
7B

E2 &% 1H NOESY tH%
Fig. 2 NOESY correlation of compound 1

&2 HEPRCRE M (=AM L) . H-
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NMR (400 MHz,CDCl,) &: 7.87 (1H,dd,J =9.6,
2.1 Hz,H-22),7.13 (1H,d,J =2.1 Hz,H-21) ,6. 17
(1H,d,J=9.6 Hz,H-23),5.39 (1H,d,J =9.5 Hz,
H-16) ,4.16 (1H,br s,H-3),3.60 (1H,s,H-15),
2.75 (1H,d,J =9.32 Hz,H-17),1.84 (3H,s, H-
16"),0.93 (3H,s,19-CH,),0.78 (3H,s,18-CH,) .
“C-NMR (100 MHz, CDCL, ) &: 170.3 (C-16"),
161.9 (C-24),151.5 (C-21),148.5 (C-22),116.3
(€C20),114.1 (C23),74.8 (C-16),74.5 (C-5),
72.6 (C-14),67.9 (C-3),59.6 (C-15),50.3 (C-
17),45.2 (C-13),42.8 (C-8),41.1 (C-10),40.2
(C-12),36.9 (C4),34.5 (C-6),32.3 (C-9),28.0
(C-1),25.0 (C-2),23.2 (C-7),21.5 (C-11),20.7
(C-16"),17.3 (C-19),16.9 (C-18), LI %I 5
SCHR (O] X MR A — 3, f s WAEWE R E R
( cinobufotalin)

k& 3 L (=& T k). H-NMR
(400 MHz, CDCL,) &: 7.81 (1H,dd,J =9.7,1.8
Hz,H22),7.19 (1H,d,J =1.8 Hz, H-21),6.23
(1H,d,J =9.7 Hz,H-23),4.11 (1H,br s,H-3),
2.43 (1H,dd,J =9.4,6.5 Hz,H-17),0.92 (3H,s,
H-19),0.67 (3H,s,H-18), “C-NMR (100 MHz,
CDCL,) &: 162.64 (C-24),148.73 (C-21),147.02
(€22),122.93 (€-20),115.51 (C-23),85.60 (C-
14),67.06 (C-3),51.47 (C-17),48.58 (C-13),
42.58 (C-8),41.14 (C-12),36.20 (C-5),35.90
(€9),35.60 (C-10),33.51 (C4),32.95 (C-15),
29.85 (C-1),28.94 (C-16),28.11 (C-2),26.73
(C-6),23.95 (C-19),21.63 (C-11),21.60 (C-7),
16.75 (C-18) . DL 4k ds 5 SCHk [ 10 ] 418 JE A —
B, w4 e s RE R (bufalin)

&4 o B (IkE) . "H-NMR (400
MHz,PYR-d,) 6: 8.28 (1H,dd,J=9.7,2.5 Hz, H-
22),7.55 (1H,d,J =21 Hz),6.39 (1H,d,J=9.7
Hz),6.39 (1H,d,J=2.5 Hz),4.47 (1H,br s, H-
3),2.54 (1H,dd,J =9.6,6.1 Hz, H-17),1.16
(3H,s,H-19),0.95 (3H,s,H-18), "“C-NMR (100
MHz,PYR-d,) &: 162.5 (C-24),149.8 (C-21),
147.9 (€-22),123.8 (C-20),115.7 (C-23),84.9
(C-14),74.9 (C-5),68.2 (C-3),51.8 (C-17),
49.2 (C-13),41.8 (C-8,10),41.4 (C-12),39.8
(€C9),38.2 (C-4),36.4 (C-6),33.3 (C-15),29.9
(C-16),28.9 (C-2),26.2 (C-1),24.9 (C-7),22.8
(C-11),17.8 (C-19),17.6 (C-18), LI %5

- 68 -

BRLO ] X MR A — B, fi 58 5@ O I 48 05 IR OKS
(telocinobufagin)

fKaWSs KERMA(ZATL). H-NMR
(400 MHz,CDCl,) §: 8.04(1H,dd,J=9.7,2.3 Hz,
H-22),7.25 (1H,d,J =2.3 Hz,H-21) ,6.17(1H,d,
J=9.7 Hz,H-23),5.51 (1H,dd,J=8.7,1.9 Hz, H-
16),4.13(1H,br s,H-3),2.85 (1H,d,J =8.7 Hz,
H-17),1.84 (3H,s,H-16"),0.93 (3H,s,H-19),
0.76 (3H,s,H-18), “C-NMR (100 MHz,CDCl,) §:
170.3 (C-16"),162.3 (C-24),151.1 (C-21),149.5
(C22),117.1 (C20),113.2 (C-23),84.5 (C-
14),73.8 (C-16),66.9 (C-3),57.3 (C-17),49.6
(C-13),42.4 (C8),41.0 (C-15),40.6 (C-12),
36.1 (€9),35.7 (C-5),35.5 (C-10),33.4 (C-
4),29.7 (C-1),28.1 (C-2),26.6 (C-6),23.9 (C-
19),21.3 (C-7),21.2 (C-11),21.2 (C-16"),16.6
(C-18) o LA B %dls 5 SCHR L 11 ] 3 BEFEA — 2, il %6
SE N WE IR T R (bufotalin)

e 6 RURAR 45 5 (ikBE ) o H-NMR (400
MHz,PYR-d,) §: 7.8 (1H,d,J=2.3 Hz,H-2),7.7
(1H,d,J =8.5 Hz,H-7),7.3 (1H,dd,J =8.5,2.3
Hz,H-6),7.2 (1H,d,J =2.3 Hz,H4),3.9 (2H,t,
H9),3.2 (2H,t,H-8),2.5 (3H,s,COCH,), "C-
NMR (100 MHz, PYR-d,) &: 177.7 ( COCH,),
152.5(C-5),132.5 (C-7a),129.5 (C-3a),124.3
(C-2),113.1 (C-6),112.9 (C-3),111.3 (C-7),
103.8 (C4),39.9 (C9),28.8 (C8), 24.3
(COCH,) o LA b % di 5 SChk [ 12 ] %6 IR — 5, # 6 E
A 5-hydroxy-N-acetyltryptamine ,

AP T A0%HIRES & (DMSO) ' H-NMR (300
MHz,DMSO-d,) §: 7.12 (1H,d,J =8.6 Hz,H-12) ,
6.72 (1H,br s,H9),6.58 (1H,br d,J =8.6, H-
11),4.86 (1H,t,H-3), "C-NMR (75 MHz, DMSO-
d,) 8:172.8 (C-16),150.9 (C-10),135.5 (C-2),
131.0 (C-13),127.6 (C-8),111.9 (C-12),111.5
(C-11),105.7 (C-7),102.6 (C9),54.2 (C-3),
37.4 (C-5),31.5 (C-15),25.9 (C-14),21.2 (C-
6) o DAL Bods 5 3CHk [ 13 ] X5 i — 2, B e
hippophamide ,

k&% 8 [ B K (N ). H-NMR
(400 Hz,PYR-d,)&: 2.52 (2H,t) Jy &R F K W H
HA,1.81(2H,m),1.39(22H,m) &% K (CH,) ,,,
0.89 (3H,t) A i B & {55, "C-NMR 34 &
7 Y R T R AE S, S S SOk [ 14 ] X R —
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B, WU S IE + H %R (n-pentadecanoic acid )

k&9 Kt AR (k) . H-NMR
(400 MHz,PYR-d,) &: 10.73 (1H,s,2 xNH) ,7. 87
(4H,d,J=8.4 Hz,H-3,3",5,5'),7.27 (4H,d,J =
8.4 Hz, H2,2",6,6'),3.92 (2H,s, CH,),3.74
(6H,s,2 x OCH,), "C-NMR (100 MHz, PYR-d,)
5:155.5 (2xCO),138.8 (C-1,1"),130.1(C-2,2",
6,6'),119.7 (C-3,3",5,5'),136.6 (C-4,4"),52.2
(2 xOCH;) ,41.2 (CH,) , L E%dE 5 3CHR015 ] x)
WEFEAR — 80 MUK 4,47 - R H g — & L H g H
fig [ 4 ,4'-diphenylmethane-bis ( methyl) carbamate]

LA 10 [ ERIRZE 5 (kg ) . H-NMR
(400 MHz, PYR-d;) &: 10.87 (1H,s,H-1"),9.79
(1H,s, H-1"),8.74 (1H,br s, H2),7.80 (1H,
brd,J=7.1 Hz,H6),7.23 (1H,d,J =8.3 Hz, H-
5),3.74 (3H, s, 2'-COH,), 3.73 (3H, s, 2"
COCH,),2.37 (3H,s,4-CH,) . UL I %98 5 Sciik
[ 16 % 8 —3, i % % B obtucarbamate A

&P 11 JC AR (i) ' H-NMR (400
MHz,PYR-d,) &: 7.91 (2H,dd,J =5.9,2.1 Hz, H-
3,6),7.54 (2H,dd,J =5.9,2.1 Hz, H4,5) ,4.4
(4H,d,J =6.0 Hz,H-1",1"),1.70 (2H, m, H2',
2"),1.44 (16H,m,8 x CH,),0.89 (6H,t,] =4.5
Hz), "C-NMR (100 MHz,PYR-d,) §: 168.3 (C =
0),133.5 (C-1,2),131.9 (C3,6),129.6 (C4,
5),68.5 (C-17,1"),39.4 (C2',2"),31.0 (C-3",
37y ,29.5 (C4',4") ,24.4 (C5',5"),23.5 (C-a’,
a"),14.5 (C-6',6"),11.5 (C-b',b") . LI FEIES
SCHRL17 ] X B — 2, i s e B BRI iR — (2-4
F o 3L W5 [ di(2-ethylhexyl) phthalate]

EW 12 Totalm, iR GF,, 2 615 R IT,
365 nm T #EAUOEHE A, 5AE K IR = 7 F B XS
MG L), 2 Fh TLC JRIF RE(H—30, $5MT T
PR R BE, MG P A (A B 4. H-NMR (400 MHz,
CDCly) S53CHk[ 18] X A —3, ek W Hh
ARoK — W g — R oE R [ di(6-ethylhexyl) phthalate ],
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