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This paper describes on the isolation from Ch’an Su 2) of three new bufogenin 

esters, which have been elucidated to be cinobufagin 3-(hydrogen suberate) (II), resibufogenin 

3-(hydrogen suberate) (V) and bufalin 3-(hydrogen suberate) (VIII). The location of suberoyl- 

arginine residue on the so-called “bufotoxins” will be also discussed. 

The chloroform extract of Ch’an Su was subjected to chromatography on silica 

gel, which was eluted with an?hexane-acetone mixture by adopting the dry method3). A mix- 

ture of the bufogenin 3-(hydrogen suberates) thus isolated was then separated into three 

fractions (II, V and VIII) by carrying out careful rechromatography as abwe. 

Compound II, mp. 138- 140”) was obtained as colorless needles from ethyl acetate 

and had the formula C34H4609. The compound had following spectral properties; )\ Ez 296 my 

(log& 3.51); 9 ~~3500-3100 cm-’ (OH), 3040 cm-’ (C!15-H), 1745-1720 cm” (lactone and 

ester CO), 1690 cm” (carboxyl CO), 1635-1620, 1540 cm-’ (C=C of &pyrone ring), 1240 cm” 

(C-O); 2 (in CDC13) 1.99 (lH, dd, J = 10.0 and 2.5 cps, C22-z), 2.75 (ZH, d, J = 2.5 cps, 

C21-H), 3.22 (lH, d, J = 10.0 CPS, C23-I$, 4.47 (lH, d, J = 9 CPS, C16-EJ),4) 4.84 (lH, broad 

peak, C3-H), 6.30 (IH, S, C15-i), 7.80 (IH, d, J = 9 CPS, C17-H), 4) 8.98 (3H, s, 19-CII,), 

9.17 (3H, 8, l8-CII3). These data support the presence of ot-pyrone ring, Cl6-acetoxyl and 

C14,15 P-epoxy g roupings, thus indicating that the structure of II is closely related with that of 

cinobufagin ( I)5). While I had a C3-proton signal at c 5.87 and had an alcoholic hydroxyl 
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absorption in IR spectra, H showed a C3-proton signal at z 4.84 and exhibited IR absorp- 

tions typical to an ester acid. Thus 3-(hydrogen ester) structure was assigned to II. By the 

treatment with diazomethane, II afforded an methyl ester (III), mp. 105-107”, as colorless 

prisms from methanol, C35H48C9; A Eg 295 my- (log6 3.60); 2 6.32 (3H, S, COOCH3). 

The assigned structure was confirmed by the direct synthesis of cinobufagin 3-(hydrogen suberate) 

by the reaction of cinobufagin with suberic K-anhydride @ (mp. 65-66”) in pyridine followed by 

methylation with diazomethane. The synthetic material was found to be identical with II. 

Compound V was obtained as colorless amorphous solid (purity was checked by 

TLC) and had following spectral properties; h “,“,” 296 rnr_ (log& 3.45); 9 Ez 3500- 

3100 cm-’ (OH), 3040 cm-l (Cl,-H), 1730-1720 cm-l (lactone and ester CO), 1690 cm-l 

1635-1620, 1540 cm -’ (C=C of &-pyrone ring), 1240 cm-’ (C-O); z (in CDC13) 2.12 (lH, dd, 

J = 10.0 and 2.5 cps, C22-_ H), 2.6’7 (lH, d, J = 2.5 cps, C21-H), 3.69 (lH, d, J = 10.0 cps, 

C23-H), 4.86 (lH, broad peak, C3-H), 6.44 (lH, S, C15-_), H 8.99 (3H, s, 19-Cl13), 9.21 (3H, 

s, l8-CH3). The methyl ester (VI) was derived from V as colorless amorphous solid, and 

was shown to accord with the formula C33H4607. Compound V was deduced to be resibufogenin 

3- (hydrogen suberate) by comparing with the authentic material, which was synthesized from 

resibufogenin (IV)‘). 

The third compound VIII was isolated in a small amount as amorphous solid. Its 

methyl ester IX, mp. 154- 156”) was obtained as colorless needles, C33H4807, and had following 

spectral properties; n max MeoH 300 my (log& 3.46); j,) “,“,’ 3500 cm-’ (OH), 1730-1720 cm-l 

(lactone and ester CO), 1628, 1535 cm-l (C=C of O(-pyrone ring), 1240, 1220, 1200 cm-l (C-O); 

Z (in CDCl3) 2.06 (lH, dd, J = 9 and 2.5 cps, C22-H), 2.68 (lH, d, J = 2.5 cps, C21-H_), 

3.70 (lH, d, J = 9 cps, C 23-H), 4.86 (lH, broad peak, C3-H), 6.33 (3H, S, -COCCIi3), 9.08 

(3H, s, 19-CH3), 9.28 (3H, s, l8-CH3). These spectral data indicated that VIII was 3-(hydrogen 

ester) of bufalin (VID8). Thus bufalin 3-(hydrogen suberate) structure was assigned to com- 

pound VIR by comparing with the authentic material, which was synthesized from bufalin (VII). 

of the so-called “bufotoxins”, Wieland’s bufotoxin is the only compound of which 

structure was extensively studied. Thus Wieland and his co-workers 9) have reported that 

bufotoxin is 14-suberoylarginine ester of bufotalin (XI). Similar view was expressed by MeyerlO) 
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and Reichstein”) although Fieser12) was suspicious about this conclusion. 

Our results, which demonstrated the occurrence of 3-(hydrogen suberoyl)- 

bufogenins, might be extended to the so-called “bufotoxins” to have suberoylarginine grouping 

at 3-position (see the formula X). After the completion of the present studies, we learned 

Meyer 13) had reached the similar conclusion. The present assumption seemed to be reason- 

able from the standpoint of biogenesis of these classes of compounds. In this connection, 

reexamination of the structure of ‘bufotoxins” is also rewarding. 
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