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The reac t ion  of N-ary lsu l fonyl - l ,4 -qu inone  diimines with 3 -a ry l - aminoc ro tona te s  gives 
1-ary l -2-methyl -3-carbe thoxy-5-arenesu]_fonamidoindoles ,  i.e., the enamine nitrogen 
atom part ic ipates  in the format ion  of the pyr ro le  ring; in the case  of quinone diimines 
with two different arylsulfonyl  substi tuents,  the arenesulfonamide with the more  e lec t ro -  
negative substituent is cleaved. 

The reac t ion  of p-quinone diimines with 1 ,3-dicarbonyl  compounds descr ibed by Adams and Reff- 
chneider  [1] gives adducts that undergo protot ropic  cycl izat ion to give 1-acy l -5-aminoindole  derivat ives.  
Domschke [2] used enamines in the react ion with p-quinone diimines to obtain 1-aeyl -5-aminoindoles .  
Thus, the pyrro le  ring in both cases  a rose  through the ni trogen atom of the quinone diimine ra the r  than 
through the nitrogen atom of the enamine; this l imits the synthetic possibi l i t ies .  

We have shown that the react ion of N-a ry l -3 -aminoc ro tona te s  (II) at room tempera tu re  in acetone 
proceeds  with cleavage of an arenesulfonamide to give 1 - a r y l - 2 - m e t h y l - 3 - c a r b e t h o x y - 5 - a r e n e s u l f o n a m i -  
doindoles (HI). Thus, in cont ras t  to the previously  descr ibed  synthesis_[1, 2], the enamine ni t rogen atom 
part ic ipates  in the format ion of the pyr ro le  ring. 
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l--III a Ar-C~tts, X=~=H. b Ar=CsHs, X=Y=CH3, c Ar=p-CH3OCGH~, X=Y=H, 
d Ar=p-CH~OC6H~, X=Y=C!, e Ar=p-CHaOC~H~, X=CH~, Y=H, f Ar=p-CHaOC6H4, 

X~H,Y=CI, gAr=p-CEraCsH4, X=Y=H 

This made it possible to obtain a se r ies  of compounds of the III type by varying substituents X and Y. 
When X differs f rom Y, the sulfonamide grouping with the s t ronger  e lec t ron-aceep tor  substituent is 
cleaved, i.e., the more  acidic sulfonamide is eliminated. The addition of an enamine to the quinone imine 
apparent ly  commences  with the addition of a proton to the nitrogen atom of quinone imine I that has the 
highest e lec t ron density, af ter  which the f l -earbon atom of the enamine at tacks the result ing earbonium 
ion with subsequent stabil izat ion of the sys tem through cycl izat ion and elimination of an arenesul_fonamide. 
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The IR s p e c t r a  of Indoles III contain absorp t ion  bands a t  3255, 1366, 1179, and 1280 c m  -1 that  conf i rm 
the  p r e s e n c e  of NH, SO 2, and COOC2H 5 groups  [3]. T.he P M R  s p e c t r u m  of a solution of indole IIIa in py r i -  
dine contains a s inglet  (2.2 ppm) of the protons of a methyl  group at tached to the py r ro l e  r i n g  and a t r ip le t  
(0.74 p p m ) a n d  quar te t  (4.08 ppm) of an  ethyl group.  Cha rac t e r i s t i c  absorp t ion  m a x i m a  for  an indole c h r o -  
mophore  [4] a t  223 ,245 ,  and 290 nm a re  obse rved  in the UV s p e c t r u m  of l I I a .  The molecu la r  ion peak with 
m / e  448 in the m a s s  s p e c t r u m  of a s ample  of lIIg const i tu tes  17% of the m a x i m u m  peak. The p r i m a r y  
p r o c e s s  in the d is in tegra t ion  of the m o l e c u l a r  ion is succes s ive  sp l i t t ing  out of a phenylsulfonyl r ad i ca l  
(M-141) and ethylene to give ions F 1 ( m / e  307,100%) and F 2 ( m / e  279, 9%). This  d is in tegra t ion  is con-  
firmo-d-by peaks  of me ta s t ab l e  t r ansRions .  In addition, the s p e c t r u m  contains peaks  of ions with m / e  403 (1.1%, 
M-C2HsO), 263 (6%, FI--CO2--CzH4), and 91 (5.5%, CTH?), the combinat ion of which co r r e sponds  to s t r u c -  
t u r e  HI g. 

EXPERIMENTAL 

The IR spectra of KBr pellets were recorded with a UR-20 spectrometer. The UV spectra of meth- 
anol solutions of the compounds were recorded with a Specord spectrophotometer. The PMR spectra were 
recorded by V. A. Budylin with an RS-60 spectrometer with hexamethyldisiloxane as the external standard. 
The mass spectrum was obtained by P. A. Sharbatyan with an MKh 1303 spectrometer at 170 ~ an ionizing 
vol tage of 50 eV, and an  em i s s i on  c u r r e n t  of 150 mA. 

N-Pheny l su l fony l -N ' - (p - to ly l su l f0ny l ) - l , 4 -phony lened iamine .  This  compound was obtained by acy la -  
tion of N-phenylsul fonyl- -1 ,4-phenylenediamine  (IV} with p- to luenesul fonyl  chlor ide in pyr idine [3]. A 
produc t  with mp 243~(from g lac ia l  ace t ic  acid) was obtained in 90% yield.  Found �9 N 6.8; S 15.8%. CjgH18 �9 
N204$ 2. Calculated." N 6.9; S 15.9%. 

N- Phenylsulfonyl-N,  - (p -ch lorophenylsu l fonyl ) - l ,4 -phenylenediamine .  This  compound was s i m i l a r l y  
syn thes ized  f r o m  IV and p-ch lorobenzenesu l fonyl  chlor ide.  A product  with mp 237 ~ (from glac ia l  ace t ic  acid) 
was  obtained in 86% yield.  Found, %: C1 8.5; N 6.6. C18H15C1NzO4S 2. Calculated,  %: C1 8.4; N 6.6. 

N-Ary l su l fony l - l , 4 -qu inone  Di imines  (I). These  compounds were  obtained by oxidation of the c o r r e s -  
ponding N-a ry l su l fony l - l , 4 -pheny l ened i am i nes  with lead t e t r a a c e t a t e  in g lac ia l  ace t ic  ac id  [3]. 

N-Pheny l su l fony l -N ' - (p - to ly l su l fony l ) - l , 4 -qu inone  Diimine (Ie). This  compound, with mp 176 ~ (from 
benzene) ,  was  obtained in 92% yield.  Found, %- N 6:9; S 15.7. C19HlsNzO4S 2. Calculated,  %: N 6.9; S 15.9. 

N-Pheny l su l fony l -N"- (p -ch lo ropheny l su l fony l ) - l , 4 -qu inone  Diimine (If): This  compound, with mp 
174 ~ (from benzene) was obtained in 85% yield.  Found, %: C1 8.3; N 6.5. C18H13C1N204S2: Calculated,  %- 
C1 8.4; N 6.6. 

1 - A r y l - 2 - m e t h y l - 3 - c a r b e t h o x y - 5 - a r e n e s u l f o n a m i d o i n d o l e s  (IlI}. A 0.011-mole  sample  of a r y l a m i n o -  
c ro tona te  II was  added a t  r o o m  t e m p e r a t u r e  with mechanica l  s t i r r ing  to a suspens ion  of 0.01 mole  of qui-  
none di imines  I in 100 ml  of acetone.  Quinone di imine I d issolved slov~ly, and the solution became  d a r k - r e d .  
St i r r ing was continued fo r  1 h until the indophenol r eac t ion  fo r  the s ta r t ing  quinonimine imine was negat ive 
[5]. The ace tone  was evapora ted  in a s t r e a m  of a i r ,  the res idue  was t r ea t ed  with ch loroform,  and the a r e n e -  
sul fonamide was s e p a r a t e d  by a f i l te r .  Methanol was added to the oil that  was obtained a f t e r  evapora t ion  of 
the ch lo ro fo rm f r o m  the f i l t r a te ,  and the resu l t ing  c rys ta l l ine  p rec ip i ta te  was r emoved  by f i l t ra t ion,  washed 
on the f i l t e r  with methanol ,  and a i r  dr ied.  

In some  c a s e s  b e t t e r  r e s u l t s  w e r e  obtained when the oi ly  r e s idue  was dissolved in g lac ia l  ace t ic  ac id  
and the solution was poured into wa t e r ,  The yie lds  of indoles I I Ia -g  were  30, 20, 70, 66, 52, 75, and 68%, 
r e spec t ive ly .  The identical  c h a r a c t e r  of ] I Ia-g and the s amp le s  obtained in [6] was es tab l i shed  by mixed-  
mel t ing-poin t  de te rmina t ions  and by c o m p a r i s o n  of the IR spec t r a .  
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