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E F F E C T  OF P R O T E C T I O N  OF A M I N O  G R O U P  ON 

D I R E C T I O N  OF R E A C T I O N  OF 2 - A M I N O I N D O L E  W I T H  

o~, f l -UNSATURATED K E T O N E S  

R.  S. S a g i t u l l i n ,  T .  Y a g o d z i n ' s k i ,  
A.  N.  K o s t ,  a n d  V .  V .  M e n ' s h i k o v  

UDC 547.759.3' 83 : 543.422.4'51 

The e l e c t r o n - a c c e p t o r  p r o p e r t i e s  of arylsul fonyl  and carbobenzoxy groups dec r ea se  the 
probabi l i ty  of p r i m a r y  e lec t rophi l ic  a t tack at the ni t rogen atom. They also de te rmine  p r i -  
m a r y  a t tack at the 3-C a tom of the indole ring. Michael  addition products ,  3 ,4-d ihydro-  
c~-carbol ines ,  and c~-carbolines t h e m s e l v e s  a r e  obtained, depending on the reac t ion  con- 
dit ions.  The reac t ion  with ~ , f i -unsa tura ted  ketones  p roceeds  under mi lde r  conditions in 
the case  of 2-benzyloxycarbonylaminoindole .  

The 2-aminoindole  molecule  has th ree  in te r re la ted  nucleophilic cen te r s ,  and two different  pa i r s  of these  
cen te r s  (both ni t rogen a toms  or  the ni t rogen a tom of the amino group and the 3 posi t ion of indole) consequently 
r e a c t  with 1,3-difunctional  compounds,  depending onthe conditions, to give pyr imidoindole  or  ~ - c a r b o l i n e  
s t r u c t u r e s  [1]. However,  ff the amino group is p ro tec ted  with a tosyl  o r  carbobenzoxy grouping, the analogous 
cycl iza t ion with 1,3-dioxo compounds p roceeds  with de tachment  of the p ro tec t ive  group,  and only ~ - c a r b o l i n e s  
a r e  f o rmed  [2, 3]. In te rmedia te  addition products  and subs tances  whose synthes is  p roceeds  with involvement  
of the p y r r o l e  imino group cannot be detected.  

We have found that  the cor responding  e - c a r b o l i n e s  (II) a r e  also fo rmed  in the condensation of 2 - c a r b o -  
benzoxyaminoindole  (Ia) with ~ , f l -unsa tu ra ted  ketones (in ethanol containing hydrobromic  acid), although the 
p r o c e s s  takes  p lace  in a cons iderably  more  complex manner  in some cases .  If benzalacetophenone or  benza l -  
acetone pa r t i c ipa t e s  in the  condensation,  the reac t ion  r equ i r e s  prolonged heating, and the carbol ines  a re  ob- 
tained in low yie lds ;  i .e. ,  both the e lec t rophi l ic i ty  of the ~ - c a r b o n  a tom of the double bond of the unsaturated 
ketone and the s t e r i c  hindrance at this a tom, which has a g r e a t e r  effect  on at tack at the 3-C atom,  have a sub- 
s tant ia l  ef fect  on the p r o c e s s .  

R ~ 

/~o D M S O  

* H "' ~ R, R~ ~C6H5 
NHX ~ ~N ~ ~N ~ "W H COW H H 

I ~  ~ H  I|1 a - d  

+ l o l ~  

( 'CH2)~COCH~ 

--"~(CH2)2COC H 3 
"-N ~ ~N--X R, 

H H 
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va-b !1 

I, III, V a X=COOCH2C6Hs; b X=SO2Cclt4CH3- p 
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Fig. 1. UV spectra: 1) 3,3-bis(3-oxobutyl)-2-carbobenzoxyiminoindo- 
line (Va) (in chloroform); 2) 1,3,3-trimethyl-2-iminoindoline hydro- 
chloride (in water); 3) 3,3-bis {3-oxobutyl)-2-tosyliminoindoline (Vb) 
(in chloroform). 

Fig. 2. PMR spectrum (in CDC13) of 3- (1,3-diphenyl-3-oxopropyl-2- 
carbobenzoxyaminoindole (IIId) with a Braker-360 spectrometer .  

However, in the case of methyl vinyl ketone, according to the mass-spectra l  data on the results of ele- 
mentary analysis, the resulting Va contains residues of two methyl vinyl ketone molecules. Its IR spectrum 
contains an absorption band at 3260 cm -1, which is characterist ic  for  NH vibrations, and broad absorption bands 
of carbonyl groups (1670 and 1710 cm-l). With respect  to the character  of the curve and the position of the ab- 
sorption maxima, the UV spectrum of Va (Fig. 1) is s imilar  to the spectrum of 1,3,3-trimethyl-2-iminoindo- 
line [4]. The PMR spectrum (in CDC13) does not contain the signal of a proton attached to the3-C atom but 
does contain a broad signal of an NH group at 10.86 ppm. The chemical shifts and the multiplicity of the sig- 
nals of the methylene protons are character is t ic  for  the proposed Va structure.  The character  of the mass- 
spectral  fragmentation is also in agreement with this structure.  

It is known [5] that oxindole also gives bis(ketoethylation) products at the 3-C atom in the Michael 
reaction. 

However, these experiments did not give an unambiguous answer to the question of the trend of the 
process,  since hydrolysis to the corresponding 2-aminoindole salt, which is known [6] to react  with ~,fl-unsatu- 
rated ketones to give ~-carbol ines (after autoxidation), could take place initially in the presence of a strong 
acid. We therefore set up experiments with 2-tosylaminoindole (Ib), which is more resistant  to hydrolysis; in 
this case ketones of the ]1I type could be obtained, and Vb, similar  to Va, could be obtained in the case of 
methyl vinyl ketone. The same substance (Vb) was obtained in the reaction of 1-diethylamino-3-butanone with 
amide Ib in the presence of sodium ethoxide. 

1' /(c"~176 1 ~ ~, , , ,~ .~ .__ / (  C H 2)2C0C!!3 �9 
~ J ~ " ~ ' ~ ' (  C H~ )=COC H 3 -C~HsCH'OH ~1~ J ~ ( C H . ) ~ C O C H 3  

~,,,~,,,N~,-" '--N=C=O "-~../~ ~.N ~" ~NHCOCH~C6H 5 II 
4o6 (is,6) 0 

, 

1 1 , 

O 
22S (6.?) 3J6 (72.7) 

In the case of amide Ia, by using substantially milder conditions (in acetic acid without heating) we also 
isolated products of the addition of one molecule of benzalacetophenone and benzalacetone; however, Va was 
isolated from the reaction of Ia with methyl vinyl ketone under these conditions. 
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TABLE 1. Intensities of the Principal  Ions (in percent  of Jmax) 

Com- 
pound 

Il ia  
Iilb 
IIlc 
IIId 

R* 

CH3 
C61~ls 
CH3 
C~Hs 

Ts 
Ts 
COOCH2C6Hs 
COOCH~C6H5 

M +. 

36,8 
14,2 
69,5 
77,2 

Fragments 
F1 I F2 

27,7 [ ,34,8 
19,0 20,9 
24,4 31,7 
72 55,3 

I 
23,7 [ 1,3 
ll,l ] 1,1 
48,6 1,3 

0,8 

�9 R2 = C6H 5. 

The UV spect ra  of I I Ia-d in ch loroform contain charac te r i s t i c  absorption bands at 2 80-2 85 and 292-296 
nm. The IR spec t ra  contain bands at 1690-1720 (C----O) and 3280-3300 and 3340-3380 cm -1 (NH); this is in 
agreement  with the proposed s t ructure .  The cha rac t e r  of the resonance of the a romat ic  protons in the PMR 
spec t ra  was in agreement  with the proposed s t ructure .  An unresolved multiplet was observed in the aliphatic 
region; however,  we obtained the charac te r i s t i c  pat tern of an ABX sys tem (Fig. 2) with a Bruker  spec t romete r  
(360 MHz). 

The molecular-ion peaks in the mass spectra of Ill have rather high intensities (16-70%). The mass 
spectra reflect competition in the initial fragmentation of the molecular ion via two pathways: cleavage of the 
p bond and detachment of a CH2COR group to give ion peak FI, as well as detachment of the protective group to 
give ion F 2. The probability of the detachment of one or the other group can be determined from the ratio of 
the intensities of the ion: K = (M--X)+/(M--CH2COR). When R = C6H 5, K = 1, and when R = CH3, K = 1.3; i.e., 
fragmentation to give F 2 ions predominates for III (R = CH3). The fact that the subsequent fragmentation of the 
resulting ions (F3) is similar to the fragmentation of arylidene derivatives [8] additionally confirms structures 
IIIa-d (Table 1). ~6Hs 

1 -X ~ "CHCII2COR -CO~ F4G + 
~ / ~ N .  ~ "-N" "N.X -x=cooc.,%.~ 

H H 

C/C6H5 
"" -"- b-"];; m 

H H H 

The definitive proof of s t ruc ture  III was convers ion of IIIc,d to known ~-ca rbo l ines .  This he te rocyc l iza-  
tion proceeds  welt in dimethyl sulfoxide (DMSO), which has good dissolving, oxidizing, and dehydrating abili- 
t ies.  We simplified the lat ter  p rocess ,  in analogy with the descr ibed synthesis of pyrimidines [8], by the use 
of molecular  sieves; this made it possible to ra ise  the yields of the carbolines.  One can c a r r y  out the conden- 
sation of an unsaturated ketone with amide Ia immediately in DMSO solution containing molecu la r  s ieves;  
the corresponding carbol ines  II are  formed in good yields [for example,  2 -me thy l -4 -pheny l -~ -ca rbo -  
line (Ha, R t = CH 3, R 2 = C6H 5) is formed f rom benzalacetone].  The yield depends on the tempera ture  and the 
react ion time. The best  resul t  was obtained at 140-145~ after  7-8 h. When methyl vinyl ketone and ethyl- 
ideneacetone were used, the synthesis was inefficient because of pronounced resinification. In the case of the 
react ion of amide Ia with benzalacetophenone (in DMSO in a s t ream of dry argon) we were able to isolate inter-  
mediate dihydrocarboline VI as a yellow crystal l ine  substance that is quite stable in the solid state, does not 
f luoresce  in UV light, and is identical to the compound descr ibed in [9]. Tosyl derivative Ib gives a difficult- 
t o - sepa ra te  mixture in the case  of condensation with unsaturated ketones in DMSO. 

Thus the e l ec t ron-accep to r  proper t ies  of the arylsulfonyl or  carbobenzoxy group markedly decrease  the 
probabili ty of p r imary  electrophil ic  attack at the nitrogen atom; this also prede te rmines  the p r imary  attack at  
the site of highest  e lec t ron d e n s i t y -  the 3-C atom. Cyclization and aromat iza t ion occur  under more  severe  
conditions. P r i m a r y  attack at the 3-C atom under s imi la r  conditions was observed in the react ion of substi-  
tuted 2-aminoindoles  with other  aldehydes o r  ketones [8, 10]. The ready cyclization of ketones of the III type 
with part icipation,of the amide nitrogen atom and detachment of the protect ive group has been observed in a 
number  of analogous cycl izat ions (for example, see [11]). 

In the case of amide Ia the react ion with both fi-diketones and with a , /%unsaturated ketones proceeds un- 
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TABLE 3. 
Corn- 
pound 

IIa 
lib 
llc 

a -Carbo l ines*  

R' R'-' 

CH3 C6Hs 
C61-1s C113 
C6| ts C6I Is 

rnp, ~ 

230--231 
190--192 
222--224 

Yield, %, by method 
a B 

2,0 62 
0,5 

14,0 

67 

7(1 

* The yields f rom indole Ia are  given. 

t t  

der mi lder  conditions than in the case of tosyl  derivative Ib; this is direct ly associated with the difference in 
the e l ec t ron-aecep to r  cha rac t e r  of the substituent attached to the amino group. The cyclization step also pro-  
ceeds more  readily in the case of Ia. However, in the case of arylsulfonamido derivative ib cleavage of the 
N -  S bond apparently occurs  only in the aromat izat ion step. This is also indicated by the fact that the pr inci-  
pal products  in the condensation of ~-diketones with 2-arenesulfonamidoindoles  of the ib type were alkylidene 
(arylidene) derivat ives  VI. 

R 
I 

RCOCOR ~ . ~ C - - C O R  
i t  + 

" N  / ~NI ITs  

v! a,b 

Vl a R=CtI~; b R =C~lls 

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

The IR spec t ra  of mineral  oil suspensions and chloroform solutions of the compounds were recorded  with 
a UR-10 spec t rometer .  The UV spect ra  of chloroform solutions of the compounds were recorded with a Cary-  
15 spect rophotometer .  The PMR spec t ra  of deuterochloroform solutions of the compounds were recorded  with 
Varian T-60 and XL-100 spec t romete r s  with hexamethyldisiloxane as the internal standard. The mass  spec-  
t ra  were  recorded  with an MKh-1303 spec t romete r  with a sys tem for  di rect  introduction of the samples into 
the ion source (at 75 eV and200~ 

~-Carbo l ines  Ha-c.  A) A 4-mmole  sample of 2-carbobenzoxyaminoindole (Ia) and 5 mmole of f reshly 
distil led or  r ec rys ta l l i zed  c~,fi-unsaturated ketone were refluxed in 2 ml of absolute ethanol and 1 ml of 45% 
HBr for  30 min to 7 h, af ter  which the mixture was cooled and t reated with a dilute aqueous solution of sodium 
hydroxide. The solution was extracted with chloroform,  and the ext rac t  was dried with magnesium sulfate. 
The solvent was removed by vacuum evaporation, and the residue was purified preparat ively  on plates with 
activity II (Brockmann scale) aluminum [in a b e n z e n e - e t h y l  acetate sys tem (3 : 1)] and rec rys ta l l i zed  f rom ben- 
zene. The yields and constants of c~-carbolines I Ia -c  are  given in Table 3o 

B) A mixture of 2 m m o l e  of Ia and 2.2 mmole of f reshly recrys ta l l i zed  benzalacetone was dissolved in 
25 ml of dry DMSO, 4 g of molecular  s ieves was added, and the mixture was heated in a s t r eam of argon at 
140-145~ for 8 h. The solvent was part ial ly removed by evaporat ion in a s t r eam of argon, and the residue 
was cooled and diluted with water.  The result ing prbcipitate was removed by fi l trat ion and washed with water .  
It was then dissolved in ether,  and the ether  solution was dried with magnesium sulfate. The ether  was r e -  
moved by distil lation to give 2-methyl-4-phenyl-c~-carbol ine ,  with mp 230-231~ (rap 230-232~ [1]), in 62% 
yield. 

C) As in method B, IIIc,d were heated in DMSO, and the mixtures were worked up to give the c o r r e s -  
ponding oz-carbolines. The yields and constants are  given in Table 3. 

Reaction of 2-Carbobenzoxyaminoindole with Benzalacetophenone. A 0.53-g (2 mmole) sample of amine 
Ia and 0.46 g (2.2 mmole) of benzalacetophenone were dissolved in 25 ml of dry DMSO, 4 g of molecular  s ieves 
(4 A) was added, and the solution was heated in a s t r eam of argon at 140-145~ for 9 h. The solvent was then 
part ial ly removed by evaporation in vacuo in s s t r eam of argon, and the residue was cooled and diluted with 
water .  The result ing precipi ta te  was removed by fil tration, washed with water,  and dissolved in ether.  The 
ether  solution was dried with magnesium sulfate, and the ether  was removed by distil lation to give 0.48 g 
(75%)ofamix tu reof  2 ,4-d iphenyl -~-earbol ine  (IIc) and2 ,4-d iphenyl -3 ,4 -d ihydro-~-carbo l ine  (IV). P r e p a r a -  
tive separat ion on plates with aluminum oxide [with a b e n z e n e - e t h y l  acetate sys tem (15 : 1)] gave 0.40 g of IIc, 
with mp 222-224~ (from benzene), and 0.03 g of yellow crys ta l s  of IV (tri turation with petroleum ether  gave a 
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produc t  with mp 189-191~ The products  were  identical  to genuine samples  with r e spec t  to the i r  UV and IR 
spec t r a  and mel t ing points [9]. 

3 ,3-Bis (3-oxobuty l ) -2-carbobenzoxyiminoindol ine  (Va). A) A mix ture  of 0.53 g (2 mmole)  of amine Ia, 
0.42 g (6 mmole)  of f r e sh ly  p r e p a r e d  methyl  vinyl ketone, and 20 ml  of ethanol containing 1-2 ml of hyd rob ro -  
mic acid was ref luxed fo r  10-15 min, a f te r  which the resul t ing solution was cooled, and the alcohol was p a r -  
t ial ly r emoved  by evaporat ion.  The concent ra ted  solution was diluted with wa te r  and neut ra l ized  with 5% NaOH 
solution, and the p rec ip i t a te  was separa ted ,  washed with water ,  and a i r  dr ied to give 0.58 g (71%) of Va with mp 
169-170~ (from alcohol).  UV s pec t rum  (CHCI~):)~max 280, 285, and inflection at 294 nm (log ~ 4.20, 4.19, 
and 4.11). IR s p e c t r u m  (mineral  oil): 1710 and 1670 (C=O); 3240-3260 cm - I  (NH). Found: C 71.0; H 6.6; 
N 6.7%. C24H26N204. Calculated:  C 70.9; H 6.5; N 6.9%. 

B) A mix ture  of 0.53 g (2 rumple) of In, 0.42 g (6 mmole)  of methyl  vinyl ketone, and 25 ml of g lac ia l  
ace t ic  acid was allowed to stand at 20~ for  24 h, a f te r  which the resul t ing  solution was diluted with water ,  and 
sodium bicarbonate  was added until a prec ip i ta te  fo rmed.  The prec ip i ta te  was separa ted ,  washed s eve ra l  t imes  
with water ,  and a i r  dr ied  to give 0.76 g (93%) of Va with mp 169-170~ (from alcohol). 

3 ,3-Bis  (3-oxobutyl)-2- tosyl iminoindol ine (Vb). A) A mix ture  of 0.u g (1.75 mmole)  of 2 - tosy lamino in -  
dole (Ib), 0.35 g (5 mmole)  of f resh ly  p r e p a r e d  methyl  vinyl ketone, and 6 ml of absolute alcohol containing 1 
ml  of hydrobromic  acid was ref luxed for  1 h, a f t e r  which 2-3 ml of the solvent  was r emoved  by dist i l lat ion,  
and the resul t ing  p rec ip i t a t e  was separa ted  and washed with 2 ml  of absolute alcohol to give 0.65 g (87%)ofVb 
with mp 159-161~ (f rom alcohol).  UV s pec t ru m (CHC13):) ,max 278 and shoulder  at 294 nm (log e 4.12 and 
3.99). IR spec t rum (in m i n e r a l  oil): 1720 (C-~--O)and3290 cm -~1 (N-H) .  PMR spec t rum (CDC13): 1.86-2.3,3 
(14H, m, al iphatic  protons) ,  2.46 (3H, s, CH3), 7.1-8.1 (SH, m, a roma t i c  protons) ,  and 10.53 ppm (1H, s, NH). 
Mass  spec t rum,  m / e :  426 [M +' ,  4%], 356 [M-  (CH 2 = CH2-COCH3), 56%], 313 [356-COCH~, 4%], 201 [356-Ts,  
.!00%], 183 (18%), 159 (18%), 158 (21%), 91 (20%). Found: C 64.5; H 6.2%. C23H2~N2Q4S. Calculated: C 64.8; 
H 6.1%. 

B) A mix tu re  of 0.5 g (1.75 mmole)  of Ib, 0.7 g (5 mmole)  of 1-die thylamino-3-butanone,  10 ml of abso-  
lute alcohol,  and 5 ml  of sodium ethoxide was s t i r r e d  at 50-70~ for  3 h, a f t e r  which 10 ml  of wa te r  was added, 
and the mix ture  was acidif ied with 10 ml of 5% hydrochlor ic  acid. The resul t ing prec ip i ta te  was r emoved  by 
f i l t ra t ion and washed with alcohol to give 0.49 g (65%) of Vb with mp 159-161~ (from alcohol). 

3 - ! l , 3 -Dipheny l -3 -oxopropy l ) -2 - to sy lamino indo le  (IIib): A mix ture  of 1 g (3.5 mmole)  of 2 - t o sy l amin o -  
indole fib), 5 mmole  of f r e sh ly  c rys ta l l i zed  benzalacetophenone,  20 ml of absolute alcohol,  and 2-3 ml  of hydro-  
b r o m i c  acid was ref luxed fo r  5-6 h, a f t e r  which it was cooled, and the resul t ing prec ip i ta te  was sepa ra ted  and 
washed with alcohol to give 1.12 g (66%) of l'fib, the constants  of which a re  p resen ted  in Table 2. 

React ion of 2 -Tosy lamino indo le  with Benzalacetone.  A mix ture  of 1 g (3.5 mmole)  of 2- tosy!aminoindole  
(lb), 5 rumple of f r e sh ly  c rys t a l l i zed  benzalacetone,  20 ml  of absolute alcohol,  and 2-3 ml  of hydrobromic  acid 
was ref luxed fo r  5 h, a f t e r  which it was cooled, 5-7 ml of wa te r  was added, and the resul t ing prec ip i ta te  was 
r emoved  by f i l t ra t ion  and washed with 5 ml  of alcohol to give 0.77 g (51%) of 3- (1 -phenyl -3-oxobuty l ) -2- tosy l -  
aminoindole (IIIa) with mp 157-159~ (from alcohol), the constants  of which a re  p resen ted  in Table 2. The f i l -  
t r a t e  was made  alkaline to pH 8-9 with 0.2 N NaOH solution and ex t rac ted  with ch loroform.  The ex t r ac t  was 
dr ied  with magnes ium sulfate,  the solvent  was r emoved  by vacuum dist i l lat ion,  and the res idue  was separa ted  
on p la tes  with a luminum oxide [with a b e n z e n e - e t h y l  aceta te  sys t em (3:1)  to give 0.16 g (18%) of 2 - m e t h y t - 4 -  
p h e n y l - a - c a r b o l i n e  with mp 230-231~ (from benzene) (mp 230-2320C [1]). 

3-  (1 -Phenyl -3-oxobuty l ) -2-carbobenzoxyaminoindole  (HIc) and 3- (1 ,3 -Dipheny l -3 -oxopropyD-2-ca rbo-  
benzoxyaminoindole (lIId). A mix tu re  of 2 rumple of Ia, 2 rumple of f resh ly  r e c r y s t a l l i z e d  benzalacetone  (or 
benzalacetophenone),  and 25 ml  of g lac ia l  ace t ic  acid was allowed to stand at 20~ for  2 days,  a f te r  which the 
resul t ing  solution was diluted with wa te r  and t r ea t ed  with sodium bicarbonate  until a p rec ip i ta te  formed.  The 
p rec ip i t a t e  was separa ted ,  washed with wate r ,  and a i r  dr ied.  The y ie lds  and constants  of IIIc,d a r e  given in 
Table  2. 

React ion of 2-Carbobenzoxyaminoindole  with Benzaldehyde.  A mix ture  of 0.53 g (2 mmole)  of indole Ia, 
0.11 g (2.1 mmole)  of f resh ly  dis t i l led benzaldehyde,  and 2 0 ml of benzene was ref luxed in the p re sence  of a 
cata lyt ic  amount of acet ic  acid for  3 h, a f t e r  which the benzene was r emoved  by vacuum disti l lation, and the 
res idue  was sepa ra t ed  on pla tes  with a luminum oxide [in a b e n z e n e - e t h y l  aceta te  sy s t em (4 : 1)] to give 0.44 g 
(71%) of bis (2-carbobenzoxyaminoindolyl)phenylmethane with mp 161-162~ [benzene-  heptane (1 : 1)]. IR spec -  
t r u m  (mineral  oil): 1710 and 1640 cm -1 (C-~O). UV spec t rum (CHC13):)~max 283, and 295 nm (log a 4.40 and 
4.39). Found: C 75.8; H 5.2; N 9.1%. C~gH32N402. Calculated:  C 75.5; H 5.2; N 9.0~. 
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3- (~-Acetylethylidene)-2-tosylaminoindolenine (Via). A mixture of 0.5 g (1.7 mmole) of 2-tosylaminoin- 
dole fib), 0.2 g (2.1 mmole) of diacetyl, 10 ml of absolute alcohol, and 1-2 mole of hydrobromic acid was re- 
fluxed for 2 h, after which 5 ml of alcohol was removed by distillation, and the residual mixture was cooled. 
The resulting precipitate was separated and washed with 10 ml of 0.2 N NaOH solution and 50% alcohol to give 
0.53 g (56%) of Via with mp 160-162~ (from alcohol). UV spectrum (CHC13): kmax 259, 165, 313, and 380 nm 
(log e 4.42, 4.45, 3.67, and 3.51). IR spectrum (mineral oil): 1710 (C=O) and 3280 cm -1 (NH). PMR spectrum 
(CF3COOH): 2.06 (3H, s), 2.33 (6H, s), and 7.23-8.1 ppm (SH, m, aromatic protons). Mass spectrum, m / e :  
354 (M +, 20%), 339 (M-CH3, 5.6%), 311 (M-COCH3, 14%), 199 (M-Ts, 37%), 157 (199-CHzCO , 100%), 156 (199- 
COCH3, 38%), 131 (16%). Found: C 64.3; H 5.3; N 7.7%. C19H18N~O3S. Calculated: C 64.5; H 5.1; N 7.9%. 

3-(a-Benzoylbenzylidene)-2-tosylaminoindolenine (VIb). Similarly, heating 0.5 g (1,7mmole) of 2-tosyl:  
aminoindole Ib and 0.42 g (2 mmole) of benzil for 5 h gave 0.11 g (13%) of VIb with mp 259-261~ (from alcohol). 
UV spectrum (CHC13):)~ax 267, 327, and 395 nm (log e 4.43, 3.79, and 3.55). IR spectrum (mineral oil): 
1680 (C----O) and 3280 cm- (NH). Mass spectrum, m / e :  478 (M +', 4.7%), 373 (M-PhCO, 3.2%), 323 (M-Ts, 
100%), 218 (323-PHCO, 4.1%), 166 (16%), 155 (34%), 105 (29%). Found: C 72.6; H 4.7%. C29H22N203S. Calculated: 
C 72.9; H 4.6%. 
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