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SYNTHESIS OF 5H-PYRROLO C1,2-a]-1-AZAINDOLE AND DERIVATIVES 
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Abs t rac t  -The synthesis of  SH-pyrrolo C1,2-aI1-l-azaindol-S-one was achieved 

by in t ramolecu la r  nuc l eoph i l i c  displacement of 2-chloro-3-(2-pyrrolylcarbony1)- 

pyr id ine .  The reduc t ion  of the  l a t t e r  gave e i t he r  5~-pyrrolo[ l l ,~-d-I-aza-  

indol-5-01 o r  5H-pyrrolo~l,2-a]-I-araindole. 

As a p a r t  of  our  research program d i r ec ted  f o r  the  synthesis o f  new he te rocyc l i c  systems 

s t r u c t u r a l l y  r e l a t e d  t o  the  a n t i b i o t i c  and an t i tumor  mi tmyc ins  we have r e c e n t l y  publ ished 2 

the  synthesis o f  9 ~ - ~ ~ r r o 1 ~ , 2 - ~ - 1 , 4 - d i a z a i n d o 1 - 9 - o n e  1. 
The goal of t h i s  paper however i s  the  synthesis o f  another new i s o s t e r  namely SH-pyrrolo- 

C1,2-a3-I-azaindole 1. The procedure i s  based on an int ramolecular  n u c l e o p h i l i c  displacement 

a t  t h e  favourable a p o s i t i o n  of  a py r i d i ne  r i n g  (scheme 1).  Thus i n  the  l i g h t  o f  the  method 

repor ted  by Kametani e t  a l .  f o r  the  synthesis of p y r r o l a , 2 - . a i n d o l e .  the  2-chloronico; 

t i n i c  ac i d  3 was t r ea ted  w i t h  t h i o n y l  ch l o r i de  t o  g ive  the corresponding a c i d  ch l o r i de !  

which was then i n t e rac ted  w i t h  N-pyrrolylmagnesium i od i de  i n  anhydrous e ther .  The reac t i on  

was worked-up normal ly  t o  g i ve  t h e  corresponding ketone, 2-chloro-3-(2-pyrrolylcarbony1)- 

p y r i d i n e  5. The s t r uc tu re  o f  compound 5 was supported by i r  and nmr spectra ; mp 136°C 

(e thano l ) ,  65% ; i r  spectrum (KBr )3  C-0 : 1630 cm-' ; 'H nmr spectrum ( ~ ~ ~ 0 - d 6 ) S p p m  6.16 

(1H,m,H4') ; 6.43 (1H,m,H3') ; 7.23 (lH,m,HS') ; 7.46 (1H,dd,H3) ; 7.90 (lH,dd,H4) ; 8.46 

(lH,dd,HZ) ; 12.20 (lH,rn,NH). 

The l a t t e r  d e r i v a t i v e  was subjected t o  an in t ramolecu la r  nuc l eoph i l i c  displacement o f  the  

2 -ch lo r ine  atom v i a  the a t t ack  o f  N-pyr ro ly l  anion i n  the presence of sodium hydr ide using 

dimethyl  su l fox ide  as a solvent .  The compound 5 was prepared as fo l lows.  2.0$(0.01 Mole) 

of ketone 5 i n  100 ml o f  d r y  d imethyl  su l f ox i de  was t reated w i t h  s t i r r i n g  by a s l i g h t  excess 

of sodium hydr ide  f o r  30 min a t  room temperature. Cuprous ch l o r i de  (19) was added t o  t h e  

mix tu re  ; t h e  s t i r r i n g  was prolonged f o r  6 h and t h e  temperature was reached t o  80°C. The 

reac t i on  m i x tu re  was then cooled and poured i n t o  a d i l u t e  aqueous s o l u t i o n  o f  sodium bicarbonate.  

The r e s u l t i n g  m i x tu re  was ex t rac ted  w i t h  chloroform, then the organic phase was washed thoroughly 

w i t h  water and d r i e d  ( N a p 4 ) .  A f t e r  evaporat ion of the solvent, r e c r y s t a l l i z a t i o n  o f  the 

r e s u l t i n g  y e l l o w  powder from d i e t h y l  etherfoetro leum ether af forded compound 5, zp  130PC, 

78% ; ir spectrum (K@r)3C=O : 1705 cml : 'H nmr spectrum ( ~ ~ S 0 - d 6 ) 8 p p m  6.40 (lll,dd,H7, 

JH7-HE = 2.4 Hz, JH7-H6 = 3.6 Hz) ; 6.86 (lH,dd,H6, JH6-H7 = 3.6 Hz, JH6-H8 = 0.9 Hz) ; 
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7.16 (IH,dd,H3, JH3-H4 = 7.5 Hz, JH3-H2 = 5.4 Hz) ; 7.53 (1H,dd,H8, JH8-H7 = 2.4 Hz, JH8-H6 = 
0.9 Hz) ; 7.86 (IH,dd,H4, JH4-H3 = 7.5 Hz, JH4-H2 = 1.5 Hz) ; 8.33 (lH,dd,HZ, JH2-H3 = 5.4 Hz, 
JH2-H4 = 1.5 Hz). Mass spectrum mlz 170 (Mt), 142, 115, 77, 68. 

When the ketone 5 was in terac ted w i t h  hydrazine hydrate i n  b o i l i n g  ethanol, the  hydrazone L 
was resulted, mp 174°C (ethanol) ,  80% ; ir spectrum ( K B ~ ) + c = N  : 1600-1620 cm-l, + N H ~  : 3190- 

3360 cm-' ; 1H nmr spectrum ( ~ M ~ ~ - d b ) $ p p m  6.46 (lH,dd,H7, JH7-H6 = 2.5 Hz, JH7-H8 = 2 Hz) ; 

6.90 (1H,d,H6, JH6-H7 = 2.5 Hz) ; 7.13 (1H,dd,H3, JH3-H4 = 5 Hz, JH3-H2 = 3.5 Hz) ; 7.43 
(1H,d,H8, JH8-H7 = 2 Hz) ; 7.56 (2H,s,NH2) ; 7.86 (lH,dd,H4, JH4-H3 = 5 Hz, JH4-H2 = 1 Hz) ; 

8.20 (lH,dd,H2, JH2-H3 = 3.5 Hz, JH2-H4 = 1 Hz). Mass spectrum mlz 184 (Mt), 155, 128, 101, '37. 

Sodium borohydride reduct ion o f  the ketone 5 i n  dioxane resu l ted  i n  the  formation of the 

alcohol 8 ,  mp 153°C (d ie thy l  ether) ,  52% ; i r  spectrum ( K B ~ ) > O H  : 3260 cm-l. The s t ruc tu re  of 

8 and the reso lu t i on  o f  the nmr spectrum were achieved by deuter ia t ion  and double resonance - 
1 decoupling techniques ; H nmr spectrum (DMSO-d6) Sppm 5.60 (lH,d,H5, JH5-OH = 7.2 Hz) ; 

5.90 (lH,d,OH) ; 6.23 (1H,m,H6) ; 6.30 (IH,dd,H7, JH7-H6 = 5.4 Hz, JH7-H8 = 2.7 Hz) ; 7.10 

(1H,dd,H3, J W H 2  = 4.8 Hz, JH3-H4 = 7.2 Hz) ; 7.20 (1H,dd,H8, JH8-H6 = 1.2 Hz) ; 7.8 (lH,dd, 

H4, JH4-HZ = 1.5 Hz) ; 8.16 (lH,dd,HZ). A long range i n t e r c y c l e  coupl ing between H5 on the 

one hand, H4, H6 and H8 on the other was observed by double resonance decoupling technique : 

JH5-H4 = 0.6 Hz, JH5-H6 = 0.5 Hz, JH5-H8 = 0.45 Hz. 
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On the other hand, when the same ketone 6 was reduced r ~ i t h  a mix ture  o f  one equivalent of 

l i t h i u m  aluminium hydr ide and three equivalents of anhydraus aluminium ch lor ide ,  the product 

was the SH-pyrrolo ~ 1 , 2 - a 3  azaindole 2, o i l ,  bp I ~ o ~ c / ~ . o - ~  mn, 70%. The s t ruc tu re  of ;and the 

reso lu t i on  o f  the  nmr spectrum were achieved by double resonance decoupling technique ; 

'H nmr spectrum ( D M S O - ~ ~ ) % ~ ~ ~  3.86 (2H,m,2xIiS) ; 6.06 (1H,ddd,H6, JH6-H7 = 3.3 Hz, JH6-H8 = 

0.5 Hz) ; 6.33 (1H,dd,H7, JH7-H8 = 3.3 Hz) ; 7.03 (lH,dd,H3, JH3-H2 = 5.4 Hz, JH3-H4 = 7.2 Hz) ; 

7.23 (lH,dd,HB) ; 7.76 (1H,dd,H4, JH4-H2 = 1.5 Hz) ; 8.13 (lH,dd,HZ). Moreover, a long range 

i n te rcyc le  coupl ing between H5 and H4, H6 and H8 was observed by double resonance decoupling 

technique : JH5-H4 = 1.5 Hz, JH5-H6 = 2.1 Hz, JH5-H8 = 1.05 Hz. 

Further studies concerning these compounds and b io log ica l  invest iga t ions  are i n  progress 
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