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A B S T R A C T  

T h e  4-, 5- ,  6-, and 7-mercaptoi~ldoles have been prepared via the Reissert condensatioil 
o f  the  isomeric benzylthio-o-nitrotoiuenes. T h e  latter were synthesized b y  diazotization o f  
the  corresponding 2-nitrotoluidines or b y  direct displacement o f  t h e  halogen a t o m  in mono- 
bro~ninated o-nitrotoluenes with t h e  benzylmercapto group using dimethylforn~amicle as 
solvent. 

I N T R O D U C T I O N  

Interest in the preparation of 4-mercaptoindole arose froin the observation that the 
structurally analogous 6-mercaptopurine has been used successfully in the treatment 
of sonle forins of cancer (1, 2). 

Apart froin atteinpts to prepare 3-tnercaptoindole, which oxidizes extren~ely easily to 
the diindolyl disulphide (3, 4), to our Itnowledge, no report exists in the literature con- 
cerning the reinaining ison~eric inercaptoindoles. Hence it was thought of interest to 
prepare the 4-, 5-, 6-, and 7-mercaptoindoles. 

DISCUSSION 

Attempts a t  direct replacement of nuclear bromine or chlorine in the benzeiie ring 
portion of indole by the inercapto group using potassium hydrogen sulphide or thiourea 
in various solvents inet with failure, although similar procedures were successful when 
applied to 2-bromopyridine or to several chloropurines (5-7). Preparation of the iiier- 
captophenylhydrazones which could be converted to the indole structure by Fischer's 
method (8) was quite unsatisfactory. However, since methoxy-o-nitrotoluenes and ethyl 
oxalate had been condensed and cyclized to lnethoxyindoles (9) via the Reissert procedure 
( lo) ,  the same approach was investigated in the present case and was found to be quite 
successful. Accordingly the isomeric 4-, 5-, 6-, and 7-benzylthio-2-nitrotolueiies were 
synthesized for this purpose. 

The intermediate 4-benzylthio-2-nitrotoluene was prepared in 327, yield froin 2-nitro- 
p-toluidine (11) by converting the latter to 4-mercapto-2-nitrotoluene via diazotization 
(12, 13) followed by treatinent with base and benzyl chloride. The 5-benzyltliio-2- 
nitrotoluene was obtained by nitration of aceto-m-toluidide according to the general 
method given by Fieser (14) and then conversion of the amine to the thioetlier as in 
the case of the 4-isomer. 

The compound 6-nitro-o-toluidine required for the preparation of 2-benzylthio-6- 
nitrotoluene via the route indicated above could not be made satisfactorily b\. published 
procedures. Selective reduction of trinitrotoluene, reported to give 4-amino-2,G-diiiitro- 
toluene (17), in our hands produced a substance which could be deaminated (18) 0 1 1 1 ~ 7  

in very low yield. The crude 2,G-dinitrotoluene obtained froin this reaction failed to 
reduce satisfactorily to 6-nitro-o-toluidine either with ammonium sulphide (19) or by 
electrolytic ineans (20). A more direct route to 6-benzylthio-2-nitrotolueiie becaine 
available when it was found that the more nucleophylic potassium benzyl ~nercaptide 
displaced the halogen (21) in 2-bromo-6-nitrotoluene, especially if the reaction was 
carried out in diiiiethylforiiiainide (22), yielding 26Y0 of the thioether. 
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The fourth isomer, 3-benzylthio-2-nitrotoluene, necessary for the synthesis of 7-mer- 
captoindole, was obtained by two routes. The first involved the conversion of ~n-toluic 
acid to 2-nitro-nz-toluic acid (23), which was then subjected to the Schmidt reaction 
(2&), yielding 2-nitro-m-toluidine. This amine was converted to 3-benzylthio-2-nitro- 
toluene, in 19Yo yield, by the same nlethod en~ployed for the preparation of the 4- and 
5-benzylthio-2-nitrotoluenes (12, 13). In the secoild route, the displacement of the 
halogen atom of 3-broino-2-nitrotolueile (25) by treatment with potassium benzyl 
mercaptide in dimetl~ylforn~amide gave the 3-benzylthio-2-nitrotoluene in 8G70 yield. 

Although potassium ethoxide is a Inore effective base in the Reissert reaction of 
ilitrotoluenes wit11 etlzyl oxalate (15), the cheaper sodiu~n ethoxide was found to be 
quite satisfactory for the condellsation of both 4- and 5-bei1z~~ltl1io-2-i1itrotoluene with 
the ester. These conditions, when applied to the 3- and G-be1~zylthio-2-nitrotoluenes, 
gave only sillall ainounts of the pyruvate. However, use of potassiuin ethoxide as base 
and ether as solvent ( l j ) ,  along with extended reaction times of several days a t  rooill 
temperature, permitted the isolation of the potassiunl enolates of ethyl 3- and G-benzyl- 
thio-2-nitrophenylpyruvate. The G-benzylthio-2-nitrotoluene required, a t  the ~naxi in~i~n,  
6 days a t  rooin teinperature to produce the ellolate in yield while the 3-benzylthio- 
2-nitrotoluene gave the condensation product in only 68% yield even after IG days' 
reaction time. The greater difficulty which the 3- and 6-isomers find in undergoing the 
Reissert condensation might be attributed to the lower degree of activation which the 
~ne t l~y l  group experieilces due to the ortho nitro group. If  coplanarity of the nitro group 
with the ring is responsible, a t  least in part, for the activation of the methyl group and 
subsequent reinoval of a proton by base to for111 the carbanion, it is readily seen that 
the groups in the two positions ortho to the nitro substituent in 3-benzylthio-2-nitro- 
tolueile (structure I )  and the buttressing effect of the benzylthio group upon the methyl 
substituent in the 6-benzyltl~io-2-nitrotoluene (structure 11) would indeed cause a 
111arl;ed restriction to the coplanarity of the nitro group with the ring as compared 
with that attainable in the 4- (and 5-) benzylthio-2-nitrotoluene (structure 111). In 
support of this view it has been found that the positioil of the characteristic absorption 
bands in the infrared spectrum of the nitro group in these nitrotoluenes resemble those 
for the aliphatic nitro group in nitromethane to a progressively greater degree in the 
order 3-benzylthio-2-nitrotoluene > 6-benzylthio-2-nitrotoluene > 4-benzylthio-2-nitro- 
toluene (Table I). The order of the apparent ease of condensation of these tolueiles with 
ethyl ovalate is 4-benzylthio-2-nitrotoluene > 6-benzylthio-2-nitrotoluene > 3-benzyl- 
thio-3-nitrotoluene. 

C6Hi-CH, 
\ 

I t  is also possible that the greater difficulty in the forillation of the pyruvate in the 
case of the 3- a id  6-benzylthio-2-nitrotoluenes than for the 4- and 5-isomers may be 
due to an unfavorable shift in the equilibria indicated below. 
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TABLE I 

Stretching bands of the nitro group i n  the infrared" 
(Calibrated with polystyrene, 0.238 ,u) 

Stretching bands, ,u 

Compound Asyrnnletric Symmetric 

'Compare the data given for the infrared spectra of nitro compounds by 
R. h'. Jones and C. Sandorfy in A .  Weissburger's Cke?nical afifilicalions of 
s$eclrosco$y (Interscience Publishers. Inc.. New York. 1956. p. 540). 

+ M-OCzHs + M@ + I-IOCyH: (a)  

NO2 NO2 

C H ~ @  CHZ-CO-CO,CyH, 

+ C;EI&O@ + M@ ( b )  + M@ + (COOC?H,), R- 

NO? 

CH?-CO-C02CzHs CO?C&ls 

+ C?I-I~O' + M@ - - + M@ + CyH501-I ( C )  

NO? 

The requirement of a stronger base to shift the equilibrium to the right in equation (c) 
as well as solvent conditions which cause the precipitation of the enolate (step c) 
is therefore understandable. I t  has been found that  in attempts a t  converting the 
potassiuin enolate of ethyl 6-benzylthio-2-nitrophenylpyruvate to the pyruvic acid by 
treatment with aqueous base some 6-benzylthio-2-nitrotoluene was obtained. Hence, for 
best results, the potassiu~n enolate was used directly for the next step in the synthesis 
of the indole. In fact when pure 4-benzylthio-2-nitrophenylpyruvic acid was left in a 
solution of 95y0 ethanol (from which the acid could be crystallized) for a period of 4 
weelis a t  room temperature, the bulli of the pyruvic acid reverted to 4-benzylthio-2- 
nitrotoluene. This clearly demonstrates the reversible nature of the Reissert reaction. 
The Reissert colldensatio~l appears to resemble the Claisen condensation in many re- 
spects (26). A detailed study of the Reissert reaction is a t  present under way in this 
laboratory. 

The 4- and 5-benzylthio-2-nitrophellylpyruvic acids were reductively cyclized in the 
usual way with ferrous ammonium sulphate (9, 16). In the case of the potassium enolates 
of ethyl 3- (and 6-) benzylthio-2-nitrophellyl pyruvate, best results were obtained when 
a hot solutio~l of the salt in dilute ammonium hydroxide was added to a boiling suspension 
of ferrous hydroxide. Followiilg elimination of contaminating sulphate ion (16), decar- 
boxylatioil of both 5- and 6-benzyltl~ioii~dole-2-carboxylic acid was readily accomplished 
according to directions in the literature using a copper chromite catalyst (16). This 
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method, however, when applied to the 4- and 7-benzylthioindole-2-carboxylic acids gave 
low yields of products which were quite difficult to purify. In addition, considerable 
sulphur was lost as H2S. A modified method of decarboxylation, recently described (27), 
using as catalyst a small amount of the copper salt of the respective iildolecarboxylic 
acid, gave excellent yields of easily purified 4- and 7-benzyltl~ioindoles. 

Cleavage of the thioethers with sodium ill liquid ail~inoilia to the respective mer- 
captoindoles followed published directions with some slight ilnodifications (28, 29). 

EXPERIMENTAL 
1\11 melting points are uncorrected. 

4-Bencyltltio-2-nitrotol~~ette 
Fifty-four grams (0.353 tnole) of 2-nitro-p-toluidi~~e, prepared by the method of Cohen and Dal;in ( l l ) ,  

was diazotized and converted to  the xanthogenic ester according to  Bennett and Berry (12, 13). The crude 
ester was hydrolyzed in a refluxing solution made from 20 g of sodium in 200 ml of ethanol to \vhicli 40 ml 
of water was added. A n  atmosphere of oxygen-free nitrogen was enlployed to  minimize oxidation of the 
mercaptan to  the disulphide. After 1 hour's reflus the solution was diluted with an  equal volume of boiled 
distilled water (Y2) and poured into a separatory funuel previously flushed out with nitrogen. After the 
addition of 30 g of benzyl chloride, the mixture was shaken vigorously for 5 minutes. A further addition 
of 10 g of benzyl chloride was made and the mixture again shaken for 5 minutes. During this time enough 
6 IV sodium hyclroxide was introduced periodically to  maintain a n  all;aline condition. Combined ether 
extracts of the cooled solution were washed with water and dried (Na2S04).  Removal of the ether left an  
oil which was fractionally distilled under vacuum to  yield 20 g (3'2yo) of 4-benzylthio-2-nitrotoluene, b.p. 
143" a t  0.2 mm, 1n.p. 78". The thioether crystallized well from 05y0 ethanol. Calc. for C14HI:jO?NS: S,  
12.37. Found: S, 12.23. 

6-1Vitro-nt-tolz~idilte 
tjz-Toluidine was acetylated (ref. 14, p. 165) and the resulting 711-acetotoluidide nitrated by the general 

method given by Fieser (ref. 14, p. 170). The crude product obtained proved to be a mixture of acetylated 
and unacetylated 6-nitro-nt-toluidine. This material, \vithout further purification, was hydrolyzed in 20-gram 
batches by reflusing with 1200 rnl of a 1 : l  misture of concentrated hydrochloric acid and water containing 
enough ethanol to dissolve the solid when hot. Following a 1-hour reflux period, the solution \\-as cooled 
and neutralized with solid sodium carbonate. The precipitate was removed and extracted with boiling 
dilute hydrochloric acid. (Any solid not soluble in the hot dilute acid was subjected to  further hydrolysis 
as  above.) The precipitate obtained from basihcation of the combined extracts was \trashed with water and 
air dried. The crude material melted a t  129-130" (lit. 133-134" (30)) and was quite satisfactory for the 
nest reaction. 

5-Benzyltlzio-2-nitrotoluefte 
By the same method employed above 54 g of 6-~litro-nz-toluidine was converted to 26.5 g (29y0) of 

5-benzylthio-2-nitrotoluene, 111.p. 55.5-57". Calc. for Ct.,HlaO?NS: S, 12.37. Found: S, 12.28. 

2-Bro~no-6-nitrotolz~ene 
o-Nitrotoluene was brominated by published procedures (32). The 2-bron~o-6-nitrotoluene was separated 

from the 4-brolno-2-nitrotolue~le by fractionation under reduced pressure with a meter-length colu~nn 
containing a stainless steel packing. The 2-bromo-6-nitrotoluene distilled over hrst and the product solidified 
in the receiver. The next fraction came over as  an  oil and proved to be a mixture of the two isomers. Re- 
crystallization of the solid 2-brorno-6-nitrotoluene from ethanol containing a small amount of water gave 
a 26y0 yield of pure product. B.p. 108-110" a t  3.3 mm;  m.p. 41-42", lit. 42" (19). 

6-Benzyltltio-2-nitrotolzrene 
Powdered potassium carbonate (38.8 g, 0.28 mole) was stirred into 50 ml of dimethylformamide con- 

taining 55 g (0.25 mole) of 2-bromo-6-nitrotoluene. To this was added 31.3 g (0.25 mole) of benzyl lnercaptan 
(33) all a t  once. The stirred reaction mixture, kept under nitrogen, was heated for 4 hours a t  5G55' and 
then stirred a t  room temperature for 14 hours. The additiou of an  equal volume of water, followed by 
cooling to  O0, produced a yellow solid which was triturated with dilute sodium hydroxide and then with 
water. Crystallization fronlethanolgave 17.5 g (26y0) of yellow needles, n1.p. 102-103". Calc. for CI4H13O2NS: 
C,  64.86; H,  5.02; N, 5.41; S, 12.35. Found: C, 64.72; H,  5.27; N, 5.38; S, 12.42. 

5-Benzylthio-2-nitrotolz~e~ze 
Following the same procedure o u t l i ~ ~ e d  above, 17.0 g (0.079 mole) of 3-bromo-2-nitrotoluene (25) afforded 

17.5 g (8670) of 3-benzylthio-2-nitrotoluene ~nelting a t  53-54'. Anal. Found: C,  64.56; H, 5.48; N ,  5.27; 
S, 12.47. 
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~-Be?zzyllhio-2-~zit~opl~enylpyruvic Acid 
'To a solution o f  6.9 g (0.30 mole) o f  sodium in 170 ml o f  anhydrous ethanol were added 44 g (0.30 mole) 

o f  cliethyl oxalate and 77 g (0.30 mole) o f  4-benzylthio-2-nitrotoluene. The  reaction mixture, which rapidly 
became dark red, was re f l~~xed  for 1 hour, cooled, diluted with twice its volume o f  water, and then thrice 
extracted with ether. T h e  aqueous layer was acidified to  Congo red with concentrated hydrochloric acid. 
Air \\.as blown through the solution to  remove residual ether, whereupon crystallization occurred. T h e  solid 
was separatccl, dissolved in dilute ammonium hyclroxide, and again reprecipitated with hydrochloric acid. 
Crystallizatiorl frorn an alcohol-water mixture gave ti6 g o f  4-benzylthio-2-nitrophenylpyruvic acid \\lhich 
melted at 166-167' \vith clecomposition. Fro111 the ethereal extract was recovered 9 g o f  ~~nchanged 4-benzyl- 
thio-2-nitrotoluene. Yield,  based upon the thioether consumed, 75%. 

5-Be?zz~~111zio-2-~~~l~oplzenylpyrz~uic Acid 
By the same method described aboxe, 5-benzylthi0-2-11itrotol~1e11c alforded an oil which failed to  solidify. 

It was therefore p~lrilied further by solution in cold dilute amn~onium hydroxide followed by  precipitation 
with concentrated hydrochloric acid. An ether extract o f  the oil \\.as dried (NarSOd), freed o f  solvent, and 
the residual oil subjecteel to  the reductive cyclization step in the synthesis. 

I'otnssi~iiiz E?zolnle of E thy l  3-Be~zzylllzio-2-~zi1roplzei~ylpyr~~uale 
Potassi~~nl (4.7g, 0.12 mole) was dissolved in 20 ml o f  anhydrous ethanol. T o  this solution, diluted 

with 150 mi o f  clr!. ether, was added 17.5 g (0.12 mole) o f  diethyl oxalate, followed 15 minutes later b y  an 
auhydro~is ether solution of 3-bet~zylthio-2-~~itrotoluene (26 g,  0.10 mole). i\ deep orange solution resulted 
urhich, when left at room temperature for 16 days, slowly deposited the potassium enolate as an orange 
precipitate. The solid, collected and washed thoroughly with anhydrous ether and then air clried, weighed 
27.0 g (68% crude yield). This salt was used directly in the reductive cyclization step. 

I 'otassiz~ii~ Enolale of Ellzyl 6 -Be~ze~~l t l z io -2 -~z i t rohe~zy lpyr~~uatc  
This salt \\.as obtained in 94y0 yield from 6-benzylthio-2-nitrotoluel~e by  the tnethod clescribed above. 

T h e  reaction time required ill this case was 6 days rather than 16. 

6-Be?zzylllzio6~dole-2-carboxylic Acid 
'The reductive cyclization o f  4-benzylthio-2-nitrophenylpyruvic acid was accomplished according t o  

published procedures (9 ) .  T h e  resulting 6-benzylthioindole-2-carboxylic acid was freed from sulphate ion 
and purified according to  Rydon and Twcddle (10).  T h e  solid acid obtained after removal of  the ether 
was taken LIP  in cold dilute ammonium hydroxide. Upon acidification (I-ICI) and cooling, the solution 
deposited a solid \\.hich was air dried. Fro111 15 g o f  the pyruvic acid there was obtained 8 g (62%) o f  the 
indolecarboxylic acid, n1.p. 215". Calc. for C ~ G I - I ~ ~ O ? N S :  S, 11.35. Found: S ,  11.32. 

5-Benzy~llzioi?zdo~e-2-carbo~y~ic Acid  
'The sarnc method o f  reductive ring closure converted the crude, oily 5-benzylthio-2-nitrophenylpyruvic 

acid to  5-benzylthioindole-2-carboxylic acid, m.p. 210-211" (deco~up.).  Calc. for C I G H 1 3 0 ? S S :  S ,  11.35. 
Found: S, 11.40. Yield,  based upon 45 g o f  5-benzylthio-2-nitrotoluene used in the  Reissert condensatiol~ 
reaction from which 19 g o f  the toluetle was recovered ~~nchallged, 15.2 g (54%). 

7-Bcnzyllhioindole-2-cnuborylic Acid 
For best results, the usual reductive cyclization (9 ,  16) was modified as follows. A solution o f  the  potas- 

siu111 ellolate o f  ethyl 3-benzylthio-2-nitrophenylpyr~lvate (10.0 g, 0.025 mole) in hot (80°) 4 N ammonium 
hydroxide (250 r n l )  was added slowly with stirring to  a boiling suspe~ision of  ferrous hydroxide. (The  latter 
was obtained b y  the addition o f  25 ml o f  ammonium hydroxide, d = 0.90, to  a boiling solution o f  ferrous 
sulphate heptahydrate, 45 g, 0.16 mole, in 300 ml o f  water.) T h e  resulting mixture was boiled for 90 ~ninutes 
and then filtered. T h e  ferric oxide sludge was repeatedly extracted with boiling 2 N arn~nonium hydroxide 
until acidification o f  an aliquot o f  the extract failed to  precipitate the indolecarboxylic acid. The  combined 
extracts were cooled to  5', filtered, and washed several times with ether. Upon acidification a solid appeared 
which when dried gave 2.2 g (31%) o f  7-benzylthioindole-2-carboxylic acid melting at 165-16G0. Calc. for 
CIGNlnO?NS: C ,  67.84; H, 4.59; N, 4.95; S ,  11.31. Found: C ,  67.59; H ,  4.75; N,  5.05; S ,  11.54. 

4-Be~zzyltkioi~zdole-2-cnrbosylic Acid  
This compound was prepared similarly in 56% yield from the  potass i~~m enolate o f  ethyl G-benzylthio-2- 

nitrophenylpyruvate. Purification as above gave a brown solid melting a t  185-186'. Anal. Fo~lnd:  C ,  67.84; 
H ,  4.63; S, 4.96; S ,  11.22. 

6-Benzyl l l~ioindole  
Decarboxylatiol~ \\.as carried out essentially according to  published directions (16) using cluinoline and 

copper chromite (31) .  Thirty-two grams o f  6-be11z)~lthioindole-2-carboxylic acid in 320 1111 o f  distilled 
quinoline containing 5 g o f  copper chromite catalyst was heated 16 hours at 200°. T h e  crude indole obtained 
from this reaction was dissolved in ethanol and clarified with charcoal. Three crops o f  product were obtained 
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by successive recluctions in tlie volume of the solvent. Thc combined prccipitatcs, crystallizccl fro111 all 
alcohol-\\rater mixture, aiiorded 18 g (67%) of 6-benzylthioindole, m.p. 106.5-107". Calc. for C1:I-I1:jSS: 
S, 13.41. Found: S,  13.32. 

:i-Ue?~zyltlcioI~~dole 
5-Renzylthioindole-2-carboxylic acicl (15 g) was similarly clecarboxylated by heating for 11 hours a t  

200-210" and gave 6.6 g (52%) of 5-benzylthioindole melting sharply a t  74-75', Calc. for Cl jH13SS:  S, 
13.41. 1;ound: S ,  13.62. 

7- Be7~sylthioi7~dole 
Si~lce decarboxylation of 7-benzylthioindole-2-carbosylic acid by the i~sual procedure (l(i), employed 

successf~~lly for the 5- and 6-isomers, proved to bc quite ilnsatisfactory, giving poor >-iclds even aftcr 
extended times of reaction and also causing some loss of sulphur as  HzS, a modified proccdurc recently 
described (27) \vhich avoids these diificulties was employed. From 2.83 g (0.01 mole) of the acid therc 
was obtained 2.05 g (85%) of 7-benzylthioindole mclting a t  52-53' (from sltellysol\~e B).  Calc. for CljH13XS: 
C,  75.27; H,  5.4'7; N ,  5.85; S ,  13.40. Found: C,  75.36; M, 5.42; N, 5.113; S, 13.71. 

4-Be71syltl1ioi?~dole 
This compound was prepared in SOYo yield from the corresponding indolecarboxylic acid as described 

above. I t  melted a t  35-36" (from ethanol). Anal. Found: C, 75.49; H ,  5.Y2; N, 5.98; S ,  13.36. 

6-ilhrcaptoi?zdole 
This compound was prepared by a modification of tlie procedure reported by du I:igneaud el al. (28, 9 ) .  

Commercial anhydrous liquid ammonia (125 1111) was placed in a 50X 150 inm test tubc supported in a 
Dewar flaslc by means of a cork ring. To the ammonia was added 5 g (0.02 mole) of 6-benzylthioinclolc. 
Small pieces of freshly cut sodium metal \\,ere stirred into the anln~onia until a blue color of 5-10 minutes' 
duration \\,as obtained. Excess s o d i ~ ~ ~ n  \\?as then destroyed by anlrnoni~~rn iodide, added until the blue 
color just disappeared. T11c reaction tube uras then remo\;ed from the Dewar flasl; and the ammonia driven 
off under a blanket of purified nitrogen. Distilled water (125 ml), previously boilccl and cooled, was addcd 
to  the tube, along with sufficient 3 iV hydrochloric acid to  acidify the solution. The solid \vhich appeared 
when the solution \\ras cooled \\,as removed and taken up ill dilute sodium hydroxide ancl again precipitated 
with acid. When washed with water and dried in a desiccator over P 2 0 j  (N?) it melted sharply a t  70-71'. 
Yield, 1.5 g (47%). Calc. for CsM;NS: S,  21.49. Found: S ,  21.30. 

5-Mercaptoi7~dole 
Debenzylation of 4 g of 5-benzylthioindole a s  above afforded 1.5 g (60%) of the mercaptan, urhich melted 

a t  75-76". Anal. Found: S, 21.48. 

4-AiCercaptoindole 
Debenzylation of 3.57 g (0.15 mole) of 4-benzylthioindole followed the procedure described abol-e but 

with the following changes. The ammonia was kept in an  Erlenmeycr flask surrounded by dry ice. The 
flaslc was kept stoppered tliroughout the reaction as  inuch as  possible to  minimize absorption of CO? by 
the liquid ammonia. Following the removal of ammonia, and addition of water to  tlie ammonium salt of 
the mercaptan, the resulting aqueous solution was washed several times with ether to remol-c unreduced 
n~aterial. Acidification a t  0' gave .a solid which was dried in a desiccator under vacuum over dry calcium 
chloride. The substance was an oil a t  room temperature, but was readily crystallized from S l i e l l y s ~ l ~ e  B 
a t  dry ice temperatures. Yield 1.5 g (68%). Calc. for CsH?NS: C,  64.39; I-I, 4.73; N, 9.39; S ,  21.49. F o ~ u ~ d :  
C,  64.37; H, 4.93; N, 9.49; S ,  21.08. 

7-ilhrcapfoi7~dole 
Debenzylatioil of 3.3 g (0.014 mole) of 7-benzylthioindole by the sarne procedure as  en~plo)wl for the 

4-benzylthioindole ga1.e 1.8 g (87%) of the pure mercaptan melting a t  57-58' (from Sliellysolve B). Anal. 
Fo~und: C, 64.25; M, 4.69; N, 9.31; S ,  21.45. 
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