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Abs t rac t -4 - (E thoxy th ioca rbony l th io ) - l - (p - to luenesu l fony l ) indo le  

was synthesized and used as a stable equivalent of 4-mercaptoindoles. 

Indole with a mercapto group at the 4-position constructs the skeleton of 

chuangxinmycin and N,N-dimethyl-4-methylthiotryptamine. The former is unique 

antibiotic isolated recently from a strain of Actinoplanes iinanensis n. sp.' 

and synthesized by two research groups.2 The latter has also been synthesized 

and evaluated as a hall~cinogen.~ 4-Mercaptoindoles have, however, been 

rather difficult of access so We wish to describe here a facile 

synthesis of 4-mercaptoindoles by the use of 4-lethoxythiocarbonylthiol-1-(p- 

toluenesu1fonyl)indole 1 2 )  as a stable pre~ursar,~'~ 

The xanthate 2  was synthesized from 1-lp-toluenesulfony1)-4-indolediazonium 

tetrafluoroborate ( I ) , '  which was easily prepared as stable crystals from 5 -  

Chuangxinmycin 



chloro-4-oxo-1-(p-toluenesulfonyl)-4,5,6,7-tetrahydroindole through 4-amino-1- 

(p-toluenesulfonyl)indole.8 When the diazonium salt 1 was added to a solution 

of potassium ethyl xanthate (KSCSOEt) in acetone at room temperature, the 

indole 2' was produced in 86% yield. 

Transformation of the xanthate 2 into 4-mercaptoindoles 3 was effected by 

ethylenediamine(~~~).'O Treatment of 2 (0.52mmol) in EDA (0.5mL) at 30 'C for 

16.5h gave S-free indole 3a(R=H) in 94% yield.11 The mercaptan 3a was rather 

unstable to air to give the corresponding disulfide. 

Addition of halides to the above reaction system led to S-substituted 4- 

mercaptoindoles 3. When ethyl chloroacetate (3.0 mL) was added to a solution 

of .the indole 2 (12.9 mmol) and EDA (3.0mL) in dry THF (35mL) and stirred at 

room temperature for 1 h, 4 - ( e t h o x y c a r b o n y l m e t h y 1 t h i o ) - 1 - ( p -  

toluenesulfony1)indole (3b)12 was obtained in 96% yield. Similarly, The 

reaction of the indole 2 with 3-chloro-2-methylpropene, chloroacetonitrile, 

and benzyl bromide gave the corresponding 4-mercaptoindoles 3c (R.P-methyl-2- 

propen-1-yl), 3d-(R=CH2CN), and 3e (R=CA2Ph), respectively. The results were 

summarized in Table I. Thus, considering the instability of 3a, we recommend 

to use the xanthate 2 as a stable equivalent of the mercaptan 3a. The S- 
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Table 1. Synthesis o f  4-Mercaptoindoles (3). 

Halide M P (*C) Yield ( % )  

104 - 106 
61.5 - 62.5 



HETEROCYCLES. V d  26, No. 4, 1987 

substituted 4-mercaptoindoles 3h-e were, of course, ahle to be synthesized by 

the condensation of 3a with the halides under the basic conditions. 

The sulfide 3b was easily hydrolyzed with KOH in methanol to afford methyl 

ester of 4-indolylthioacetic acid (95%) after workup with diazomethane. 

According to Kozikowski's method, the ester 4 was transformed into methyl 

ester of dehydrochuangxinmycin 5. The reduction of 5 to methyl ester of 

chuangxinmycin 6 has remained as a troublesome problem.13 We found that a 

classical reduction system, Mg in methanol, was rather prefer to give 6 

together with its trans-isomer (cis:trans = 2:l) in 70% yield. 
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