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Pyrrole-3-carboxaldehyde ( 3 )  may become an important synthonl in the 

design of complex compounds derived from 3-substituted pyrroles.2'3 Yet 

there exists no efficient synthesis of 3 on a reasonable scale. It has 

been obtained in low yields from 4-formylpyrrole-2-carboxylic acid4 and S- 

e thy1 4-formylpyrrole-2-thiocarbo~ylate~ by decarboxylat ion and catalytic 
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decarbonylation respectively. A higher yield route to this aldehyde has 

been developed recently, starting from N-(triis~propylsilyl)pyrrole~~ a 

major disadvantage of this latter approach is the expense of the reagents 

used. It was speculated that ethyl pyrrole-3-glyoxylate (A), prepared2 in 

64% yield from pyrrole in a two-step sequence, might be a suitable 

precursor to the title aldehyde. It was found that this transformation 

$ H 

1 - 

NaBH4 + 

2 H 

could be done in a one-pot 63% overall yield reaction. Thus, ethyl 

pyrrole-3-glyoxylate (1) was first reduced with sodium borohydride6-8 to 

1.2-pyrrol-3-ylethanediol (2) followed by in situ oxidative cleavage with 
sodium metaperiodate' to pyrrole-3-carboxaldehyde ( 3 ) .  Although 1,2- 

pyrrol-3-ylethanediol (2)  was not isolated, its formation is supported by 

the ease of reaction with sodium metaperiodate. 

Ups were determined on a H c h i  510 apparatus and are uncorrected. IR 
spectra were recorded on a Perkin-Elmer 597 spectrophotometer. 'H NMR 
spectra were obtained on a Varian A-60A instrument using TMS as an internal 
standard. Elemental analyses were performed on a Perkin-Elmer 240 
automated analyzer. 

Pyrrole-3-carboxaldehyde (3  1 .- He than01 (12 ml) was added dropwise over a 

period of 2 hrs to a stirred mixture of l2 (3.34 g, 20 nunol) and sodium 

borohydride (1.89 g, 50 mmol) in tetrahydrofuran (80 ml) at room 

temperature under nitrogen: stirring was continued at room temperature for 

30 min.  The mixture was cooled in an ice bath and acetone (10 ml). water 

(80 01) and diethyl ether (160 ml) were added. Stirring was continued at 
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t he  same tempera ture  f o r  15  min. A s o l u t i o n  of sodium metaper ioda te  (4.5 

g ,  21  mmol) i n  wa te r  (40  m l )  was t hen  added dropwise ove r  a p e r i o d  of 15  

min; s t i r r i n g  was cont inued  a t  t h e  same tempera ture  f o r  1 h r  and a t  room 

tempera ture  f o r  20 min. S a t u r a t e d  aqueous sodium c h l o r i d e  ( 5 0  ml) was 

added, t he  two l a y e r s  were sepa ra t ed  and t h e  aqueous l a y e r  e x t r a c t e d  wi th  

d i e t h y l  e t h e r  ( 2  x 5 0  m l ) .  The aqueous l a y e r  was t hen  n e u t r a l i z e d  wi th  

d i l u t e  aqueous hydrogen c h l o r i d e  and e x t r a c t e d  aga in  wi th  d i e t h y l  e t h e r  ( 2  

x 50 ml) .  The combined e x t r a c t s  and o rgan ic  l a y e r  were washed w i t h  

s a t u r a t e d  aqueous sodium c h l o r i d e  (1 x 100 m l )  and d r i e d  ove r  anhydrous 

sodium s u l f a t e .  The s o l v e n t s  were evapora ted  under reduced p r e s s u r e  and 

the  r e s i d u e  p u r i f i e d  by TLC mesh column chromatograph$O on s i l i c a  g e l  

(Yerck, 7747) wi th  d i e t h y l  ether-hexane ( 2 : l )  as t h e  e l u e n t  t o  a f f o r d  1.19 

g (63%) of pyrrole-3-carboxaldehyde, mp. 62-63'. An a n a l y t i c a l  sample was 

prepared  by r e c r y s t a l l i z a t i o n  from d i e t h y l  ether-hexane, mp. 63.5O. 

l i t . ,  4 8 5 t 3  mp. 64'. 63-63.5'. 63'. 

Anal. - Calcd f o r  C5B5NO: C ,  63.14; H, 5.30; N, 14.73 

Found: C ,  63.05; H,  5.34: N ,  14.62 

'€I W ( C D C l 3 ) :  

H); 10.50 (broad  s, 1 H); I B  (Nu jo l ) :  

6 6.60 ( m ,  l H ) ,  6.79 ( m ,  1 El, 7.47 ( m ,  1 H I ,  9.80 (s, 1 

1650, 3200 cm-'. 
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Recent s y n t h e t i c  e f f o r t s  in our  l a b o r a t o r y  have involved the  

development of new methods f o r  t h e  p repa ra t ion  of ni t ramines, '  which a r e  

u s u a l l y  obtained by n i t r o l y s i s  of a pro tec t ed  a m h e  precursor. '  We have 

reported '  t he  f a c i l e  n i t r o l y s i s  of a number of c y c l i c  ni t rosamines t o  the 

corresponding n i t r amines  employing d i n i t r o g e n  pentoxide i n  lOoC HN033 and 

now desc r ibe  the  extension of t he  method t o  the p repa ra t ion  of 1,3,5- 

triaza-1,3,5-trinitrocyclohexane (RDX, 2 ) ,  an important e n e r g e t i c  m a t e r i a l .  

Pure RDX had p rev ious ly  been prepared by n i t r o l y s i s  of 1 ,3  ,S-triaza- 

1.3.5-trinitrosocyclohexnne (R-sal t )  with excess  1OoC n i t r i c  ac id .  4 
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