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A FACILE ROUTE TO 3,4-SYMMETRICALLY SUBSTITUTED 2-CARBETHOXY-5-METHYLPYRROLES 
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Abst ract -A syn thes is  of 3 ,4 -d i subs t i t u ted  2-carbethoxy-5-methylpyrroles 

f rom a lkenes % i r o x a z o l e s  i s  descr ibed.  

1  AS t h e  p recu rso r  f o r  t h e  syn thes is  o f  symmetrical oc tasubs t i t u ted  po rphy r ins  we have i n v e s t i g a t e d  

t h e  p roduc t ion  o f  p y r r o l e  d e r i v a t i v e s  which have i d e n t i c a l  i u b s t i t u e n t s  i n  t h e  3 and 4 p o s i t i o n s .  

We desc r ibe  here a p y r r o l e  syn thes is  i n  which t h e  bas ic  s t ra tegy  i s  t o  u t i l i z e  t h e  symmetry o f  a  

d i s u b s t i t u t e d  a l kene  fo r  t h e  genera t i on  o f  a p y r r o l e  w i t h  the genera l  s t r u c t u r e  L. 2 

The syn thes is  begins w i t h  a 1 .3-d ipo lar  a d d i t i o n  o f  a c e t o n i t r i l e  ox ide  (generated in by t h e  

3 n i t r o a l k a n e  dehydra t i on  method) t o  1 ,5-cyc looctad iene.  The a lkene i s  used i n  l a r g e  excess t o  

ensure p roduc t ion  o f  t h e  mono-adduct. Af ter  t h e  z - d i p h e n y l u r e a  and excess 1,5-cyc looctad iene 
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R= -CH2CH2CH2CH2C02Et - 5 A= - C H 2 C H 2 C H = C H - C o p  

: ( i )  EtNO2, Et3N, Ph-NCO; ( i i )  Mn02. benzene; ( i i i )  mCPBA, CHC13; ( i v )  H5106, H20 pH 

7.1 ; ( v )  Ph3P=CHC02Et. THF; ( v i )  H2, 5% Rh-C, 1  :1 EtOH-Et3N; ( v i i )  (Et02C)2C=NOH (l) ,  Zn, HOAc 

4 were removed, i s o x a z o l i n e  2 was ob ta ined  i n  74% y i e l d  a f t e r  d i s t i l l a t i o n ,  based on t h e  amount o f  

n i t r o e t h a n e  employed. Dehydrogenation o f  u s i n g  a c t i v a t e d  yMn02 i n  benzene w i t h  a z e o t r o p i c  

removal o f  water5 gave t h e  unsa tu ra ted  i s o x a z o l e  3 i n  89% y i e l d  a f t e r  d i s t i l l a t i o n .  The i s o l a t e d  
n. 

double bond i n  2 was c leaved by f i r s t  making t h e  epoxide (1  . I  equ iv .  m-chloroperoxybenzoic a c i d ,  

6 CHC13, 0°C; 96%) fo l lowed by p e r i o d a t e  cleavage t o  t h e  dialdehyde $ (1.05 equiv .  H5106. H20. pH 

7.1, 85'C. 20 min. ;  96%) which was used i n  t h e  nex t  s t e p  wi thout  f u r t h e r  p u r i f i c a t i o n .  W i t t i g  



o l e f i n a t i o n  of $ us ing  carbethoxymethylenetriphenylphosphorane (2.2 equiv.,  THF, 25-C. 12 h )  

produced t h e  &-unsaturated e s t e r  fi i n  97% y i e l d  a f t e r  p u r i f i c a t i o n  by column chromatography 

7 (SiO?, e t h y l  a c e t a t e ) .  Hydrogenolysis of t h e  isoxazole r i n g  ( 5 %  Ph-C, 1 :1 e t h a n o l / t r i e t h y l -  

m ine ,  4 atm Hz, 30 h )  was accompanied by hydrogenat ion o f  t h e  unsaturated e s t e r  s ide-chains,  

g i v ing  enaminone h i n  n e a r l y  q u a n t i t a t i v e  y i e l d .  The syn thes is  was completed b y  r e d u c t i v e  con- 

densation o f  d i e t h y l  2-oximinomalonate (L )  w i t h  & (1.4 equiv .  L, excess Zn dust ,  a c e t i c  ac id,  

r e f l u x ,  2 h )  t o  g i v e  p y r r o l e  8 i n  80% y i e l d  a f t e r  column chromatographic p u r i f i c a t i o n  (Si02,  

ether). '  Thus, p repara t ion  o f  8 was achieved i n  63% o v e r a l l  y i e l d  f rom i s o x a z o l i n e  &, t h e  l a t t e r  

being a v a i l a b l e  i n  mul t i -gram q u a n t i t i e s .  
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