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SYNTHESIS OF CARDIAC STEROID 3—SUBEROYLBRADYKININ ESTERS

%
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The cardiac steroid 3-suberoylbradykinin esters which may
possibly occur in the toad venom, were synthesized by the
activated ester method. Digitoxigenin 3-hemisuberate and
bufotalin 3-hemisuberate were converted by the DCC method to
the p-nitrophenyl esters, which in turn were condensed with
bradykinin in aqueocus pyridine to yield the desired compounds

(le, Zc).

In recent years three novel types of bufotoxins in which the suceinoyl,
adipoyl, and pimeloyl groups are displaced for the suberoyl residue of the
so—called "bufotoxin",1 have been isolated from the skin of Bufo vulgaris
formosus Boulenger.2 Tt has previously been suggested that the genuine
cardiac steroid im the toad venom may be a peptide conjugate linked with L-
arginylrlraxginylrlrproline.3 In addition, the occurrence of the physio-
logically active peptides in the skin of amphibian animals has already been
disclosed.4 In these respects the physiological activity of the bradykinin—
linked cardiac steroid which may possibly occur in the animal kingdom, seems
to be of interest. Now the synthesis of 3-suberoylbradykinin esters of

digitoxigenin and bufotalin is reported.
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In a preceding paper the preparation of 3-subercoylarginine ester of
digitoxigenin from its 3-hemisuberate via the p-nitrophenyl ester was des-
cribed.5 It is sufficiently substantiated that condensation reaction of
the activated ester with arginylproline acetate takes place preferentially
at the o-amino group rather than the guanidino residue.Sb The p-nitrophenyl
ester method, therefore, appeared to be promising for the preparation of the

desired compounds.
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(CH2)¢COR -
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a : R=0H

¢ : R=Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg-0H

When 3-suberoyl-p-nitrophenyl ester of digitoxigenin (1b), derivable from
the 3-hemisuberate (la), was stirred with bradykinin (H-Arg-Pro-Pro-Gly-Fhe-
Ser-Pro-Phe-Arg-0H+2AcOH-5H,0) in aqueous pyridine at room temperature,
facile condensation was effected. Subsequent purification by columm chro-
matography on silica gel using CECl3;-MeOH-H,0 (70:30:6), followed by gel
filtration on Sephadex LH-20 using MeOH gave digitoxigenin 3-suberoylbrady-
kinin ester (lc) as colorless amorphous substance (from MeOH-ether), mp
192-195°, {a];g +7.0° (c=0.14%, MeOH), n.m.r. spectrum {(CD3;0D};8 0.88 (3H, s,

18-CHs), 0.98 (3H, s, 19-CHj), 4.96 (2H, m, 21-CH2), 5.08 (1H, m, 3o-H), 5.90
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(14, m, 22-H), 7.24 (10H, droad s, aromatic H of phenvlalanine). This
compound showed a positive result with Sakaguchi's reagent and a nega-
tive test with ninhydrin indicating the formation of a peptide bond in-
volving the c—amino group of arginine.

In similar fashion the synthesis of 3-suberoylbradykinin ester of
bufotalin was also undertaken. By treatment with p—nitrophenol in the
presence of N,N'-dicyclohexylcarbodiimide (DCC}, bufotalin 3-hemi-
suberate (23)6 was readily transformed into the p-nitrophenyl ester (2b)
as colorless prisms (from MéOH), mp 165.5-167°, [ot]%1 +10.9° (e=0.73,
CHC1l3), n.m.r. spectrum (CDCls):;8 0.78 (3H, s, 18-CHj), 0.94 (3H, s, 19~
CHz), 1.85 (3ﬁ, s, 16B-0COCH:), 5.08 (1H, m, 3o~H), 5.50 (1H, m, léc-H),
6.16 (18, 4, J=9 Hz, 23-H), 7.20 (1H, d, J=2 Hz, 21-H), 7.24 (24, d, J=
9 Hz, NO:), 8.01 (1H, q, J=9,2 Hz, 22-H), 8.24 (2H, d, J=9 Hz,
—<:%;N02). Condensation:of 2b with bradykinin, followed by chromato-
graphic purification on silica gel and Sephadex LE-20 in the manmer des-
cribed above gave the desired 3-suberoylbradykinin ester of bufotalin
(2c) as colorless amorphous substance {(from MeOH-ether), mp 183.5-
185,5°, [u]gl -14.8° (£=0.07, MeOH), n.m.r. spectrum (CD;0D);:8 0.77 (3H,
s, 18-CH3), 0.97 (3H#, s, 19-CHg), 1.86 (3H, s, 16B-0COCH3), 5.08 (14, m,
Ja-H), 5.48 (iH, m, 16a-H), 6.20 (1H, d, J=10 Hz, 23-}1), 7.22 (10H,
broad s, aromatiec H of phenylalanine), 7.41 (1H, 4, J=2 Hz, 21-H), 8.21
(14, q, J=10,2 Hz, 22-H). The formation of a peptide bond involving the
o-amino group of'arginine was confirmed by the color tests.

The bradykinin-linked cardiac steroids structurally related to the
bufotoxin will serve as useful references for the studies on the toad

venom constituents. The results of the pharmacological test will be
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reported elsewhere in the near future.
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