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The react ion of 4-(3-indolyl)pyryl ium salts with phenylhydrazine in alcohol gives 
5-(3-indolyl)pyrazoles.  The pyryl ium salts reac t  with acid hydrazides in refluxing 
dimethylformamide to give monohydrazones of the pseudobases of these salts 
(unsaturated 1,5-diketones). 

The l i tera ture  contains information relat ive to the preparat ion of pyrazolylindoles f rom fl-diketones 
of the indole ser ies  [1, 2]. With the idea of synthesizing these compounds f rom more  accessible  substances,  
we studied the react ion of indolylpyrylium salts with hydrazine derivat ives,  since it is known that pyryl ium 
salts  reac t  readily with phenylhydrazine to give pyrazoles  [3]. We were able to show that pyrazolylindoles 
I a re  formed by refluxing indolylpyrylium percblora tes  with excess phenylhydrazine in a small  volume of 
alcohol. 
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It is known [4] that 2 ,4 ,6- t r imethylpyryl ium perchlorate  reacts  with benzhydrazide in acetic acid to 
give a 1-benzoylaminocoll idinium salt. We demonstrated that the pyryl ium salt reac ts  differently wi thhy-  
drazides in refluxing dimethylformamide.  For  example, instead of the expected N-benzoylpyrazole (III), 
2 ,6-diphenyl-4-(1-benzyl-3- indolyl)pyryl ium perchlorate  (II) gives a compound to which we assign the 1,5- 
d iphenyl-3-(1-benzyl-3- indolyl ) -2-pentene- l ,5-dione  mono(benzoylhydrazone) (IV) s t ructure .  In tenseamide 
absorption bands at 3400-3500, 1640, and 1340 cm -1 are  observed in its IR spectrum. A band of lower in- 
tensity at 1600 cm-i  is charac te r i s t i c  for the C =C bond in a f t -unsa tu r a t ed  ketones with a t rans configura-  
tion [5]. Substances of the IV type were  also obtained by the react ion of isonieotinic acid hydrazide with 
2 ,6-diphenyl-4-(1-methyl-3- indolyDpyryl ium,  2,4,6-tr iphenylpyrylium, and 2-methyl-4 ,6-diphenylpyryl ium 
perchlora tes .  

When hydrazone IV is refluxed in acetic acid, benzhydrazide is cleaved to give an unsaturated 1,5- 
diketone (V), the s t ruc ture  of which was proved by the IR spec t rum and by comparison with a sample of 
known s t ructure  obtained f rom perchlorate  II and sodium acetate in aqueous alcohol. 
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E X P E R I M E N T A L  

5 - ( 3 - I n d o l y l ) p y r a z o l e s .  A 0.45 g s ample  of pheny lhydraz ine  was  added to a s u s p e n s i o n  of 0.01 mole  
of i n d o l y l p y r y l i u m  p e r c h l o r a t e  in 50-100 ml  of a lcohol ,  and the m i x t u r e  was  r e f luxed  for  30-60 rain unt i l  
the so l ids  had d i s so lved .  The so lu t ion  was  cooled to give a c r y s t a l l i n e  p r e c i p i t a t e ,  which  was  r e m o v e d  by 
f i l t r a t i o n  and d i s so lved  in benzene .  The benzene  so lu t ion  was  washed  s e v e r a l  t i m e s  wi th  w a t e r ,  d r i ed  wi th  
s o d i u m  sul fa te ,  and  c o n c e n t r a t e d  to a sma l l  vo lume .  The so lu t ion  was  cooled to give a p r ec ip i t a t e  of the 
corresponding pyrazo l e  derivative. 

1,3-Diphenyl-5-(1-benzyl-3-indolyl)pyrazole. This compound was obtained in 61% yield and had mp 
164~ UVspectrum(in alcohol): kma x 226,240, and 285 nm, log g 4.48, 4.45, and 4.09. Found: C 84.4; 
H 5.5; N 9.6%. C30H23N 3. Calculated: C 84.7; H 5.4; N 9.9%. 

1,3-Diphenyl-5-(1-methyl-3-indolyl)pyrazole. This compound was obtained in 50% yield and had mp 
97 ~ UV spectrum (in alcohol); Xma x 229, 240, and 288 nm, log g 4.32, 4.33, and 3.89. Found: C 78.5; H 
5.9; N 11.9%. C24HIaN 3 -H20. Calculated: C 78.5; H 5.7; N 11.4%. 

1,3-Diphenyl-5-(1,2-dimethyl-3-indolyl)pyrazole. This compound was obtained in 78% yield and had 
mp 145 ~ . UV spectrum (in alcohol): Xma x 205 and 291 nm, log g 5.02 and 4.38. Found: C 81.0; H 6.1; N 
11.6%. C25H21N 3 "1/2 H20. Calculated: C 80.6; H 5.9; N 11.3%. 

1,3-Diphenyl-5-(2-methyl-3-indolyl)pyrazole. This compound was obtained in 62% yield and had mp 
186 ~ UV spectrum (in alcohol); Xmax 229, 288, and 337 nm, log 5 4.40, 4.05, and 4.11. Found: C 80.5; 
H 5.8; N 11.8%. C24HIaN 3 -I/2H20. Calculated: C 80.4; H 5.6; N 11.7%. 

1,5-Diphenyl-3-(1-benzyl-3-indolyl)-2-pentene-1,5-dione Mono(benzoylhydrazone) (IV). A mixture 
of 0.001 mole of 2,6-diphenyl-4-(1-benzyl-3-indolyl)pyrylinm perchlorate and 0.002 mole of benzhydrazine 
in a small volume of purified dimethylformamide was refluxed gently for i h, cooled, and poured intowater. 
The reaction product was isolated in the usual way and crystallized from benzene. The characteristics of 
these compounds and other arylhydrazones obtained by the same route are presented in Table i. 
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Empirical ~ --, Yield, qc 
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7,5 7,3 

11,5 11,2 

9,8 9,4 

11.3 11,0 

1-Benzyl-3- 215 
indolyl 

1-Methyl-3- 239 
indolyl 

Phenyl 204 

]Phenyl 151 

3500--3400, 1~40, 
1600, 1550, 1420, 
IG40 

3500--3400, 1620, 
1500, 1640, 1~20, 
1340, 

3500---3400, I[640, 
1,600, 1650, 1r 
1346 

35(~0~3400, 1526, 
ql600, 1546, I4(10, 
1365 

CagH31NaO2 

C82H~N402 

C~H~3N30~ 

C24H21N302 

50 

48 

58 

i52 
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1,5-Diphenyl-3-(1-benzyl-3- indolyl ) -2-pentene- l ,5-dione  (V). A) A solution of 0.3 g of IV in 10 ml 
of acetic acid was refluxed for 5 h, cooled, and poured into water .  The react ion product was isolated in 
the usual way to give 74% of a product with mp 195 ~ (from benzene). Found: C 83.5; H5.5; N2.9%. C32H25NO 2. 
Calculated: C 84.4; H 5.4; N 3.1%. 

B) 2 ,6-Diphenyl-4-(1-benzyl-3- indolyl)pyryl ium perchlorate  was refluxed for 1 h in a small volume 
of aqueous alcohol with excess sodium acetate to give 84% of V. 
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