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Abstract - The synthesis o f  9H-pyrrolo [l,Z-a7J-1,4-diazaindo1-9-one was - 
achieved e i t he r  by an intramolecular e lec t roph i l i c  subs t i t u t i on  of 2-chloro- 

carbonyl-3-N-pyrrolopyrarine 1 and 2-N-pyrrolidinocarbonyl-3-N-pyrrolopyra- 

z ine 8 or  by the intramolecular nuc leoph i l i c  subst i tut ion of 2-chloro-3- 

(2-pyrroly1)pyrazine 12. 

I n  a view of the evaluation o f  the a n t i b i o t i c  and antitumor a c t i v i t y  o f  mitomycins, synthet ic 
1 

studies on the py r ro lo  [1,2-4 indole L were extensively investigated . I n  cont inuat ion of 

our p ro jec t  for  the synthesis o f  new heterocycles o f  therapeutical importance, we repor t  herein 

a synthesis o f  a new heterocycl ic system namely 9H-pyrrolo[1,Z-~-l,4-diazaindol-9-one a. 
The synthesis o f  the t i t l e  compound & involves an intramolecular e lec t roph i l i c  subst i tu t ion  

react ion  w i t h i n  the 3-(N-pyrrolyl)?-pyrazinecarboxylic acid chlor ide v i a  the at tack of the 

ac id  ch lor ide  funct ion  on the a pos i t ion  o f  the pyr ro le  r ing.  

llhen 2-amino-3-oyrazinecarboxyl ic ac id  2 was allowed to  react w i t h  2,5-diethoxytetrahydrofuran 

i n  b o i l i n g  ace t i c  acid fo l lowing the method o f  Clauson-Kaas ', the amino group was converted 

t o  py r ro l y l  r i n g  w i th  a concomitant decarboxylation o f  the acidic funct ion g iv ing  2-N-pyrrolyl- 

pyrazine 4 (scheme 1) .  However, when the amino ester &was used instead of the amino ac id  2 
i n  the above react ion,  the py r ro l y l  ester was resul ted.  Careful a l ka l i ne  hydrolysis of the 

ester function i n  a b o i l i n g  aqueous methanolic so lu t ion  (111) of potassium hydroxide gave the 

corresponding ac id  6.  A so lu t ion  o f  t h i s  acid i n  benzene war treated, on cold, w i t h  phosphorus 

pentachloride i n  the presence o f  aluminium chlor ide,  and the resu l t i ng  product was chromato- 

graphied on s i l i c a  gel t o  give two compounds. The major one i s  the 6-chloro-9H-pyrrolo- 

0,2-a&1,4-diazaindo1-9-one g, mp 170°C (e thy l  e ther / l ig ro in)  ; i r  spectrum ( ~ B r ) q  C=O : 

1705 cm-' ; 'H nmr spectrum (OMSO-d6) $ ppm 8.40 (lH,d,H2 or 9, JH2-H3 = 1.5 Hz) ; 8.30 (lH, 

d, H3 o r  HZ) ; 7.03 (lH,d,H8, JH8-H7 = 3.7 Hz) ; 6.50 (lH,d,H7). The minor product i s  the 

9~-pyrrolo@,2-a~-l,4-diazaindol-9-one &, mp 172T (ethyl e the r l l i g ro in )  ; i r  spectrum (KBr) 

3 (C=O) : 1680 cm-' ; 'H nmr spectrum (DMSO-d6) dppm R.40 (lH,d,H2 o r  H3, JH2-H3 = 1.5 Hz) ; 

8.30 (1H,d,K3 or Hz) ; 7.66 (lH,d,H6, JH6-H7 = 2.7 Hz, JH6-H8 = 0.7 Hz) ; 7.03 (lH,d,JH8,JH7-H8)= 

3.4 Hz) ; 6.50 (1H,m,H7) ; mass spectrum m/z = 171 (M?), 116, 93, 65. 

3 It i s  worthy t o  note t ha t  Mazzola e t  a l .  have obtained the 3-chloropyrrolo[11.2-a1 indol-9-one 

i n  the course of the synthesis o f  9H-pyrrolo U,2-a7 indole 1. The N-pyrrol idinoamide 8, on the 

other hand, was obtained by prolonged re f lux  of the es ter  ? i n  py r ro l i d i ne .  When t h i s  amide was 

heated under re f lux  w i t h  phosohoryl chlor ide,  fol lowed by alkal ine hydrolysis a poor y i e l d  of 

the pyrrolodiazaindolone &was obtained. 



scheme 1 

scheme 2 
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Accordingly because of the d i f f i c u l t i e s  encountered i n  t h i s  synthesis, we have selected another 

mute ,  keeping i n  mind tha t  the nucleophi l ic  subst i tu t ion  reactions were favoured i n  the case 

o f  deactivated r ings  such as pyrazine. A s im i l a r  procedure was applied f o r  the  synthesis of 

pyr ro lo  [1,2-a] indol-9-one under dras t ic  condit ions of nucleophi l ic  subs t i t u t i on  reaction on 

the benzene r i n g  4 '  5 .  The s ta r t i ng  compound i n  our synthesis was 3-chloropyrazine-2-carboxylic 

acid 10 which was obtained from 3-hydroxypyrazine-2-carboxylic ac id  9 by treatment wi th phos- 

phoryl ch lor ide  i n  the presence o f  pyr id ine  (scheme 2).  Treatment of the ch loro  acid g w i t h  

th iony l  ch lor ide  gave the corresponding chloro acid chlor ide fi which was then allowed to  

i n te rac t  w i th  N-pyrrolylmagnesium iodide t o  y i e l d  2-chloro-3-(2-pyrrolylcarbony1)pyrazine 2, 
rnp 143'C (ethanol) ; i r  spectrum ( ~ B r ) 3  C=O : 1630 cm" ; nmr spectrum (OMSO-d6) S ppm 12.33 

(lH,s,NH) ; 8.70 (lH,d,HZ o r  H3, JH2-H3 = 1.5 Hz) ; 8.65 (1H,d,H3 o r  HZ) ; 7.26 (lH,m,H3') ; 

6.66 (lH,m,H5') ; 6.23 (lH,m,H4'). 

1 Table 1 : Mp,Yields, ir and H nmr spectroscopic data o f  2-(N-pyrroly1)pyrarines 

When the chloroketone 2 was subjected t o  an intramolecular nucleophi l ic  subst i tu t ion  react ion  

using sodium hydr ide i n  dimethylsulfoxide, compound & was obtained i n  70% y i e l d .  Treatment o f  

2a w i th  hydrazine hydrate gave the corresponding hydrazone 13, mp 228'C (ethanol) ; ir spectrum 

( ~ 8 r ) a  NH2 : 3190 and 3320 cm" ; 'H nmr spectrum (OMSO-d6) f ppm 8.23 (1H,d,H2 or H3, JHZ-H3 = 

1.5 Hz) ; 8.13 (1H,d,H3 or H2) ; 8.13 (ZH,s,NH2) ; 7.46 (lH,d,H6, JH6-H7 = 2.9 HZ) ; 7.03 (1H,d,H8, 

&8-H7 = 3.2 Hz) ; 6.50 (lH,m,H7). 

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