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Oxazoles, pyr ro les  and irnidazoles are synthesized from 

mono-a1 ky l  ated tosylmethyl i socyanides (TosCHRN=C) and 

aldehydes, Michael-acceptors o r  aldimines . 

Tosylmethyl isocyanide (TosMIC, 1, R = H) has been found a useful synthon 

i n  organic chemistry.2 Base-induced react ions o f  TosMIC w i th  unsaturated 

substrates such as ketones, aldehydes, imines and Michael acceptors lead to  

heterocyc l ic  compounds (Eq 1 ) .  E l iminat ion of p - to luenesu l f i n i c  ac id  (TsOH, 

possible fo r  R" = H) converts the i n i t i a l l y  formed azol ines 2 t o  oxazoles, 

imidazoles o r  pyr ro les  (3). 3,4,5 
R ' 
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X = 0, NR, CHY ( for  Y see Table 11) 
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TABLE I. TosCHRN=C + R'-C, 

H 

1 - 

R R '  Y i e l d  (%) Cond i t ions  bp o r  nlp (OC) 

Me Ph 75 t-BuOK, MeOH, 40' 70-71 (0.7 mn)a 

Me p-ClC6H4 74 K2C03, MeOH, r e f l u x  78-80 (0.2 mm) 

Me 2- fu ry1  64 t-BuOK, MeOH, 40' 57-58 (0.15 mm) 

E t Ph a2 K2C03, MeOH, r e f l u x  72-74 (0.6 

E t  p-C1C6H4 73 t-BuOK, MeOH, 40' 97-98 (0.35 rmn) 
PhCH2 p-C1C6H4 8 1  K2C03, MeOH, r e f l u x  76.5-77.5 

PhCH2 2- fu ry1  62 t-BuOK, MeOH, 40' 123-124 (0.2 mm) 

PhCH2 b t h i e n y l  7 1  K2C03, MeOH, r e f l u x  162-165 (0.04 m) 

a.  it.^ bp 120-125'~ (15 nun); b.   it.^ bp 124-128'~ (11 mm). 

TABLE 11. TosCHRN=C + R'-CH=CH-Y 

1 

R R ' Y Y i e l d  (%)  MP('C) 

Me Me COOMe 7 1 146.5-148 

Me Ph PhCO 83 206-207.5 

PhCH2 Ph PhCO 83 168-169 

PhCH2 Me COOMe 8 1  134.5-135.5 

PhCH2 Ph CrN 80 121-123 
CH~=CH-CH 2 Ph PhCO 78 209-210.5 
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Since the recent phase-transfer a l k y l a t i o n  of TosMIC has made ava i l ab le  a 

ser ies  of mono-substituted TosMIC-derivatives (1, - R = a l k y l ,  benzyl,  ally^),^ 
we were able now t o  synthesize a host of new azoles7 (Table I, 11, 111). For 

instance, 4-ethyl-5-phenyloxazole (3, - R = Et, R '  = Ph, X = 0) was prepared 

i n  82% y i e l d  by re f l ux ing  equimolar quan t i t i es  of a- tosylpropyl  isocyanide 6 

(1, R = Et)  and benzaldehyde fo r  1 h r  w i t h  1.5 equivalent of K2C03 i n  MeOH. 

Other base-solvent systems such as sodium ethoxide i n  ethanol, o r  potassium 

t-butoxide i n  methanol o r  t -butanol  were used w i th  success also. Further 

examples are co l l ec ted  i n  Table I. 

Occasionally, the intermediate 2-oxazolines (2, X = 0) were i s o l a t e d  by 

ca r ry ing  out the reac t ion  a t  room temperature (K2C03 i n  MeOH), which means 

t h a t  the e l im ina t ion  of TSOH i s  slow compared t o  the cyc loaddi t ion 2, X = 0, 

0 C R = PhCH2: R' = Ph, 83%, mp 106-107 ; R' = p-ClC6H4, 74%, mp 106.5-108'; 

R '  = p-MeOC6H4, 36%, mp 106-107' . These oxazolines were r e a d i l y  converted 

- 

I 
t o  the corresponding oxazoles 3 w i t h  K2C03 i n  re f l ux ing  MeOH. A1 te rna t i ve l y ,  

2-oxazolines were obtained under phase-transfer condi t ions (CH2C12, 30% NaOH, 

Bu4NI), o r  w i t h  KOH and 18-Crown4 i n  benzene. 

2,3,4-Trisubsti t u ted  pyr ro les  (Table 11) were synthesized i n  h igh  y i e l d s  

from - 1 and Michael acceptors w i t h  NaH i n  DMSO-Et20 a t  room temperature. These 

pyr ro les  are s tab le  c r y s t a l l i n e  compounds. As an exception, no py r ro le  was 

obtained from 1 (R = Me) and methyl acry la te ,  which polymerized under the 

condi t ions o f  the react ion.  

Table I11 c o l l e c t s  the r e s u l t s  o f  the reac t ion  o f  1 w i t h  aldimines t o  - 
1,4,5-tr isubsti t u ted  imidazoles. Here, a successful react ion appears t o  

demand a t  l e a s t  one e lec t ronegat ive ly  subst i tu ted (NO2 o r  C1) group i n  the 

aldimine, which i s  consistent w i t h  s i m i l a r  observations made w i t h  TosMIC 

i t s e l f .  5 



R R ' R' ' Y i e l d  (%) Conditions 

a. I n  the reac t ion  mixture va r iab le  amounts of R1C(CH3)=NR" were found. 
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