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A FACILE SYNTHESIS OF CHUANGXINMYCIN
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Abstract Chuangxinmycin was synthesized by means of intramolecular
C-H bond insertion of carbene (carbenoid) generated by Bamford-Stevens

type reaction,

Chuangxinmyecin (1) is & unigue antibiotic recently isolated from Actinoplanes
tsinapensis n. sp. and found to be active against a variety of Gram-positive

1

and Gram-negative bacteria. Total synthesis of 1 was already reported by two

research groups, who synthesized and used dehydrochuangxinmycin methyl ester

(2) as a key intermediate.2s3

The reduction ¢f 2 into 1.was, however, yet
remained as a troublesome problem because hydrogenation of C3-C, double bond of
2 tended to accompany with rapid desulfurization. We attempted to synthesize 1
not through such the onerous reduction process.

Principle of our synthesis is based on direct C3-C, single bond formation by
means of intramolecular C-H bond insertion of carbene (carbencid) 3. Starting
material of our choice is 4-cyanomethylthicindole (4) which was easily prepared

4

by the reaction of a xanthate 5 with chlorcacetonitrile® and the successive

deprotection of N-tosyl group.

CO,H CO2Me
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N N
N N
f |
H R
1 Chuangxinmycin 2 (R=HorAc)
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Acylation of the indole 4 leading to 6 was readily attained by SnCl4—cata1yzed
Friedel-Crafts reaction with acetyl chloride (84% yield). Next, a
tosylhydrazone 7 was synthesized as a stable precursor of the carbene 3,
Treatment of 6 with tosyl hydrazide in acetic acid-ethanol at refluxing
temperature gave the hydrazone 7.

The hydrazone 7 ({0.63 mmol} was treated with NaH (0.65 mmel} in
diethyleneglycol dimethyl ether (diglyme) (5.5 ml) at room temperature for 20
min and was heated for 10 min at refluxing temperature. The mixture obtained
after usual workup was chromatocraphed (SiOZ/CHZClz) to afford the desired
cyclization product 8 as a stereoisomeric mixture {(8a/8b = 43/57) in 76%
yield.5 Major isomer 8b was isolated in pure form asrcrystals, and it was

tentatively assigned as trans isomer (vide infra). Base-catalyzed

epimerization of 8b ocecurred easily to give the mixture with the ratio 8a/8b =
4/6, Thus, the mixture 8 formed from 7 may bé an equilibrium one under thé
reaction conditions., PFPurthermore, it is worth to point out that the
decomposition of 7 scarcely gave normal product 9 of Bamford-Stevens reaction.
The fact was probably due to participation of sulfur which stabilized
intermediary carbene (carbenoid) 3 as a sulfur ylide 10.6

The sterecisomeric mixture 8 was hydrolyzed with NaCH in refluxing ethancl {28
h) to give a mixture of chuangxinmyein 1 and its trans isomer 11 in 94% yield
(1/11 = 4/6). The isomer Bb gave also similar result. Hydrolysis of & into 1
and 11 proceeded consequently with no steric control, Such epimerization of
the isomer observed for 8a and 8b has also been reported in alkaline hydrolysis
of chuangxinmycin methyl ester (12a).3 Isolation of 1 was, however, easily
attained by fractional crystallization of the mixture from CH,Cl,-ether giving
pure (*)-chuangxinmycin melted at 190 - 191 °C [Lit.’ {~)-1; 192-192,5 °C, (*)-
1; 181-1842 or 145-145.53 °c].

Similarly to the case of 7, a hydrazone 11 was synthesized and its Na salt was
pyrolyzed to afford chuangxinmycin methyl ester (12a)and its trans isomer 12b
in 45% yield. The isomeric ratio 12a/12b was 40/60, so that, in the formation
of 8, major isomer 8b might be trans one.

Intramolecular C-H bond insertion of carbene {carbenoid} generated by Bamford-

Stevens type reaction was shown here to be useful for a facile synthesis of
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a: CICHZCN/HENCHZCHZNHZ, b: CSHHUNa, c: CRSCOCUSnC]d. d: TsNHNHZ/CHa{ZOZH/CZHSOH,
e: NaH/Diglyme, f: NaOH/Czl'ISDH
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chuangxinmyecin., Further application of the intramolecular C-H bond insertion

of carbene {(carbenoid) is now progress.
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