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The p r e s e n t  work is a continuation of r e s e a r c h  on the addition of sul fur-conta ining nucleophilic r e -  
agents  to unsa tura ted  nitro compounds of the indole s e r i e s  [1]. We have es tabl i shed that 1 - a c e t y l - 3 - n i t r o -  
vinylindole (I) and 3-ni t rovinyl indole  (II) readi ly  add m e r c a p t a n s  in the p r e s e n c e  of catalyt ic  amounts  o f t r i -  
e thylamine.  The stabi l i ty  of the a lky l -  and aey lmercap to  der iva t ives  of 1 - indoly l -2-n i t roe thane  so obtained 
(IIIa-c,  IVa-c)  v a r i e s  f rom case  to case .  Compounds I I Ia -c ,  which contain an N-aee ty la ted  indole nucleus, 
can be kept at a t e m p e r a t u r e  around 0 ~ for  ove r  a y e a r  without noticeable decomposit ion.  The ni t rosulf ides  
IVa and IVb a r e  unstable.  They could not be isolated,  and the judgment  that they had been fo rmed  was made 
f r o m  e h r o m a t o g r a m s .  The thioether  IVc has in te rmedia te  stabil i ty.  Samples  of it a lways contain some ni-  
t rovinylindole and thioacet ic  acid. 

In all  c a ses ,  fo rmat ion  of only one ni t rosulf ide i s o m e r  is obse rved .  The NMR spec t r a  show that, as  
was  to be expected,  the addition to the double bond takes  place  in the fl -posi t ion re la t ive  to the nitro group. 

CH=OHNOz 
I:I~=OOOH~ 

II-' 1~ =H l' R +I~SH 

~R' [IIa-c : R=OOOH) 

IVa-c : R=~{ 

l ~OOH) OOOH) Va, b Vl 

a) B"=C6H~OH2 ; b)R=OH) ; c) I~'=OOC~) 

The ni t rosul f ides  I I Ia  and IIIb we re  reduced  with stannous chlor ide in acid medium to the c o r r e s p o n d -  
ing aminosul f ides  (Va and Vb). In the action of zinc or  of l i thium aluminum hydride on IIIa,  a hydroxylamine 
(Via) is formed;  in the l a t t e r  case ,  the reduct ion is accompanied  by a spli t t ing out of benzyl mercap tan .  

In chemotherapeu t ic  tes t s  in vi tro,  a weak g e r m i s t a t i e  act ivi ty (500-250 ~g ml) of Va with r e s p e c t  
to 17 f o r m s  of m i c r o o r g a n i s m s  was observed .  The an t i - tubercu los i s  act ivi ty (against s t ra in  H-37,  Rv) was 
30 p g / m l  for  Va of 4 # g / m l  for  Vi (in the absence  of se rum) .  In the pharmaco log ica l  tes ts  of Va we studied 
its genera l  action, the effect  on smooth musc le ,  blood c i rcula t ion  and resp i ra t ion ,  body t empera tu re ,  its 
r eac t ion  with hexenal  and pyraz id ,  and its ant iserotonin,  ant ihis tamine,  ant ieonvulsive,  and anes thet ic  action. 
These  studies showed that this p r e p a r a t i o n  p o s s e s s e s  weak pha rmaco log ica l  act ivi ty,  and in p a r t i c u l a r  
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TABLE 1. Chromatographic  Charac te r i s t i c s  of Compounds Synthesized 

Compound 

I 
Il 
I l ia 
IIlb 
Hie 
IVa 
IVb 
IVe 
Va 
Vb 
Via 

Notation: 

0.65 
0.35 
0.70 
0.58 
0.57 
0.75* 
0.37 
O.53 
0.53 
0.40 
0.36* 

Eluent with phospho- 
molybdie acid 

Colorat ion 

A Rod 

with p -d imethy l -  
aminobenzaldehyde with ninhydrin 

Color less  
A 
A 
A 
A 
C 
A 
A 
B 
B 
C 

Dark c h e r r y  
Light brown 
The same 

M 

Dark c h e r r y  
IT 

H 

Color less  
Tt 

Blue 

Orange 
Color less  

U 

Orange 
M 

M 

Color less  
,! 

M 

11 

T! 

T! 

Violet 
N 

A) mixture  of benzene and acetone,  9: 1; B) upper l ayer  f rom a mixture  of butanol, glacial 
acet ic  acid, and water ,  4: 1: 5; C) mixture  of benzene and alcohol, 9: 1. 

* On unbonded l aye r  of aqueous s i l ie ie  acid. 

causes  a mild spasmogenic effect  and a slight inc rease  in vesse l  permeabi l i ty ,  and intensifies the sopo-  
r i f ic  action of hexenal. T h e  LDs0 on intravenous injection into mice is 45 mg/kg.  

E X P E R I M E N T A L  

The NMR spec t ra  were  obtained in a JNM-4H-100 ins t rument  for  8-10% solutions of the substances; 
5TM S =0. The IR spec t ra  were  taken in a UR-10 ins t rument  (suspension in vasel ine oil). Chromatography 
(see Table 1) was ca r r i ed  out on plates  having a bonded layer  of "Silufol UV 254" s i l ica  gel. The substances 
were  detected by il lumination under UV light, and also by spraying the plates  with an alcoholic solution of 
phosphomolybdic acid, p-dimethylaminobenzaldehyde,  or  ninhydrin, with subsequent warming at 10-100 ~ 

1 - B e n z y l m e r c a p t o - l ' - ( l ' - a c e t y ! - 3 ' - i n d o l y l ) - 2 - n i t r o e t h a n e  (IIIa). To a suspension of 11.91 g of I and 
6.4 g of benzylmereaptan  in 150 ml of methanol was added, with s t i r r ing ,  0.2 ml of t r ie thylamine.  After  
10-15 rain, a t ransparen t  solution was formed,  f rom which c rys ta l s  quickly began to separate .  The flask 
was set  in a r e f r i g e r a t o r  overnight.  The prec ip i ta te  which had set t led out was f i l te red  off, washed with meth-  
anol containing a l i t t le :acet ic  acid, and was dried over  sodium hydroxide.  Th e re  was obtained 14.3 g (80.7%) 
of co lor less  c rys ta l s ,  mp 107-108 ~ (from a mixture  of ch loroform and pe t ro leum ether) .  Found, %: C64, 
67; H 5.16; N 7.86; S 8.85. C19H18N203S. Calculated, %: C 64.39; H 5.12; N 7.90; S 9.03. Vmax: 1723 (C =O), 
1595 (C =C, aromat ic) ,  1550, 1327 (NO2), and 760 and 751 cm -i (CH, aromat ic) .  5 in deuteroehloroform:  2.6 
(single,, CH3), 3.75 (singlet, SCH2), 4:66 (multiplet, CHCH2), AuB system,  7.2-8.6 ppm (multiplet, a romat ic  
protons) .  

1 - Me thy lmercap to - l - ( l ' - a ce ty l -3 ' - i nd o ly l ) -2 -n i t r o e th an e  (IIIb). Methyl mercap tan  was passed through 
a suspension of 6.9 g of I in 120 ml of benzene containing 0.2 g of t r ie thylamine until the prec ip i ta te  dis-  
solved (about 3 h). The flask was placed in a r e f r i g e r a t o r  overnight.  The precipi ta te  was f i l te red  off, 
washed with benzene and with e ther ,  and was dried under vacuum. The re  was obtained 7.12 g (85.3%) of 
slightly yellowish c rys ta l s ,  mp 153-154 ~ (from acetone). Found, %: C 56.14; H 5.04; N 10.23; S 11.67. 
Ci3HltN203S. Calculated, %: C 56.10; H 5.07; N 10.06; S 11.49. ,max:  1688 (C =O), 1595 (C =C, aromat ic) ,  
1560, 1340 (NO2), 772, 760 em -i (CH, aromat ic) ,  5 (in deuterated acetone): 2.63 (singlet, NCOCH3), 4.84- 
5.13 (multiplet, CHCH2), 7.05-8.40 ppm (multiple,, protons of indole ring); the signals of the SCH 3 protons  
were  overlapped by the solvent. 

1 - A c e t y l m e r c a p t o - l - ( l ' - a c e t y l - 3 ' - i n d o l y l ) - 2 - n i t r o e t h a n e  (IIlc). To a suspension of 11.51 g of I and 
5.35 g of thioacetic acid in 70 ml of benzene was added, with s t i r r ing,  0.1 g of t r ie thylamine.  After  2-3 rain, 
the prec ip i ta te  dissolved. The flask was set  in a r e f r i g e r a t o r  overnight.  The c rys ta l s  which speara ted  were  
f i l te red  off, washed with benzene, and dried in a i r .  T h e r e  was obtained 12 g (78.5%) of a co lor less  powder,  
mp 121-122 ~ (from a mixture  of ch loroform and hexane). Found, %: C 54.88; H 4.40; N 9.30; S 10.57%. 
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Calculated, %: C 54.89; H 4.60; N 9.14; S 10.44%o "max: 1730 (SC =O), 1686 (C =O), 1590 ~ 4HI4N2048" 1550, cm -I 
=C, aromatic), 1330 (NO2), 757 (CH, aromatic). 5 (in deuterochloroform): 2.38 (singlet, 

SCOCH3), 2.61 (singlet, NCOCH3), 4.95-5.58 (multiplet, CHCH2), 7.20-8.45 ppm (multiplet, indole ring pro- 

tons). 

l-Aeetylmercapto-l-(3'-indolyl)-2-nitroethane (IVe). This compound was prepared analogously to 
IIIc, from 0.05 mole of If. The yield was 8.1 g (61.4%), rap 99-101 ~ (from chloroform). Found, %: C 54.36; 
H 4.35; N 10.69; S 12.19. C12HI2N203S. Calculated, %: C 54.54; H 4.57; N 10.60; S 12.11. ,ma,: 3400 (NH), 
1680 (C =O), 1600 (C =C, aromatic), 1546, 1326 (NO2), 753 (CH, aromatic). 5 (in deuterochloro~orm): 2.33 
(singlet, CH3), 4.95 (doublet, CH2), 5.64 (triplet, CH), 7-8 ppm (multiplet, indole ring protons). 

l-Benzylmercapto-l-(l'-acetyl-3'-indolyl)-2-aminoethane hydrochloride (Va). Into a cooled solution 
of 18.3 g of hydrogen chloride and 55 g of stannous chloride dihydrate in 90 ml of glacial acetic acid was 
introduced 7.08 g of IIIa, and the suspension was set in a refrigerator Cat about 6~ After 3 days, the trans- 
parent solution which had been formed was poured into 400 g of an ice-water mixture. The double salt 
which precipitated in the form of a stick mass (about 12 g) was dissolved in 30 ml of alcohol, 100mlofwater 
was added, and the mixture was saturated with hydrogen sulfide. The precipitate of sulfides was washed 
with water and methanol, the filtrates obtained were evaporated under vacuum, and there was obtained 4.31 - 
g of a light-brown oil. This oil was dissolved in 25 ml of warm absolute alcohol, 120 ml of dry ether was added, and 
the solution was set in a refrigerator overnight. The precipitate was filtered off, and washed with ether, 
and 3.65 g of colorless crystals was obtained (50.2%), mp 195-196 ~ Found, %: C 63.02; H 5.90; CI 9.54; 
N 8.02; S 8.53%. CI~H21N2OS.HCI. Calculated, %: C 63.23; H 5.86; CI 9.83; N 7.76; S 8.86%. "max: 3200- 
2500, 1605 (NH~-), 1702 (C =O), 1598 (C =C, aromatic),  715, 750 cm -1 (CH, aromatic).  5 (in deuterated meth-  
anol): 2.60 (singlet, CH3), 3.74 (quartet, SCH2), 3.49 (quartet, CH2N ), 4.40 (triplet, CH), 7.10-8.30 ppm (mul- 
tiplet, a romat ic  protons). 

1 -Methylmercapto- l - ( l ' - ace ty l -3 ' - indoly l ) -2-aminoe thane  hydrochloride (Vb). This compound was 
prepared  analogously to Va from 2 g of IIIb. The yield was 0.29 g (14.2%), mp 119-120 ~ Found, %: C 54.40; 
H 5.94; C1 12.94; N 9.68; S 10.83, C13H16N2OS.HC1. Calculated, %: C 54.82; H 6.01; C1 12.46; N 9.83; $11.23. 
"max: 3200-2480, 1610 (NH~-), 1703 (C =O), 1575 (C =C, aromatic),  752 cm -I (CH, aromatic).  The precipi-  
tate of sulfides was washed additionally once more with acetone, and af ter  evaporation 0.71 g of s tart ing IIIb 
was obtained. 

l-Benzylmercapto-l-(l'-acetyl-3'-indolyl)-2-hydrox-ylaminoethane (Via): To a solution of 4 g of IIIa 
in 250 ml of glacial acetic acid was added 20 ml of water, and during 20-25 rain 5.6 g of zinc dust was added 
at 2-4 ~ The stirring was continued for another 40 rain, 150 g of finely chopped ice was added, plus 150 ml 
of ether, and then 330 ml of a concentrated ammonia solution was added dropwise (temperature not over 28~ 
The organic layer  was separated, the water  layer  was extracted 3 t imes with ether, the combined extracts  
were washed with water ,  dried with magnesium sulfate, and evaporated. The oil formed was washed with 
petroleum ether to remove benzyl mereaptan,  the residue was t r i turated with dry ether, and there was ob- 
tained 1.9 g (38.4%)of a color less  powder, mp 105-106 ~ . Found, %: C 67.19; H 5.62; N 7.79; S 9.36. 
Cl~H20N202S. Calculated, %: C 67.04; H 5.92; N 8.23; S 9.40. Umax: 3280 (NHOH), 1710 (C ~-O), 1610, 1510 
(C =C, aromatic) ,  773, 756 cm -1 (CH, aromatic) .  5 (in deuterochloroform): 2.53 (singlet, CH3) , 3.64 (singlet, 
SCH2) , 3.34-4.39 (multiplet, CHCH2, A2B system),  7.10-8.40 ppm (multiplet, aromatic  protons). 
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