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Abstract: Novel 1,4 methylene transfer from a Simmons-Smith reagent to l-alyl-4-secondar T amino-4- 
methylthio or methyl-2-phenyl-l,3-diazabuta-l,3-dienes leading to l-atTI-2-phet~yI-4-secondary amino or 
methyl -imidazoles are described. © 1998 Published by Elsevier Science Ltd. All rights reserved. 
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Since its discovery, the Simmons-Smith reagent has been widely used in the cyclopropanalion of a 
variety of olefins) In the case of olefins bearing heleroRtomic subslihlenls, lhe, heleuoatonl reportedly co-- 
ordinates with the reagent thereby enhancing its proximity to the n--bond, and influencing the stereochemical 
outcome of the reaction. 2 Accordingly, rate acceleration and stereodirecting effects of allylic alcohols and 
ethers 3 were interpreted on the basis of complexatiou induced proximity effects. 4 The preferential 1,2- 
methylene transfer mode has also been observed in x'e~ctions of Simmons-Snfilh reagents with 1,3-dienes. 5 The 
fascinating stereospecific methylene transfer process involved in these reactions has also attracted the attention 
of theoretical chemists. 6 However, the reactions of this reagent with imines and azadienes appears to be an 
almost neglected area. The reagent reportedly fails to react with aldimines bearing aryl/alkyl substituents 7 and to 
our knowledge the only known addition of the reagent to an imiue involves melhylene transfer from the 
reagent to C-ethoxycarbonyl-N-t-butyl imine 1, yielding aziridine 2. 7 

t-Bu~, t-Bu.... 
N el  1212 ; Zn/Ctl N,~ 

40% CI 12 

I COOEr 11~ 
COOEr 

l 2 

Further to our studies oll cycloadditions involving 1,3-diazabula-l,3-dieues ~, we report here a novel 
1,4-methylene transfer from a Simmons-Snaith reagenl to 1,3-diazabuta-1,3-dienes 3. The treatment of 1-aryl-4- 
secondary amino-4-1nethylthio or methyl-2-phenyl-1,3-diazabuta-1,3-dienes 3 with the Simmons-Smith reagent, 
generated from diiodomethane and a zinc-copper couple, in an ethereal solutioll gave good yields of 1-aryl-2- 
phenyl-4-secondary amino or methyl imidazoles 4. 9 The products were characlerised on the basis of detailed 
spectral ( IR, I H & n3C mlar and nmss spectrometry) and analylical data. 9 Multifimctionalized imidazoles so 
obtained are of special interest because of the wide range of biological properties ascribed to these systems ~° 
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and consequently the search for alternative, convenient routes for Iheir synthesis contim)es to be of great 
interest.l 1,12 A plausible meclaanism for lhe fo,n)ation of the imidazoles 4 i.~ depicted it~ Scheme-I. 
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a. R=H, RI=N(CH3) 2, X=S, n~l 
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Scheme-I 

ha this scheme it is assumed that the Simlnons-Smith reagent co-orditlates wilh the sulphur of tile 
methylthio or the nitrogen of the dimethylanlino groups, with simullaneous interaction of the melhylene with N- 
1 and C-4 of the 1,3-diazabuta-l,3-dienes, leading to an iJltermediale A. q'he proposed co-ordination is 
probably responsible for the observed [I+4] addition mode in these reactions. The observed 1,4-methylene 
transfer appears to be more efficient in case of 1,3-diazabula-l,3-dienes 3n-f as compared to 3g,h, probably 
because of the higher uucleophilicity of sulphur compared to nitrogen. The proposed imermediacy of A finds 
further support in our observation ibat the Simmon-Smilh reagenl fails to react wiih 1,4-diaryl-l-aza-l,3- 
butadienes under similar experimental conditions, lhe intermediate A on inelhylene transfer leads to another 
intermediate B which on elimination of methyl mercaptan/ N,N-dimelhylamine yields imidazoles 4. Other 
mechanistic possibilities like 1,4-conjugate addilion etc, as envisaged in addition of Fi.~cher Carbene complexes 
to azadienes ~3 may not be operative in the present case, since. I -azadienes fail to renc_'l wilh the Simmons-Smilh 
reagent under similar conditions. 

The obtained results assume fi~rther significance in (he light of Ihe ieports j~ Iha( reactions of Simmons- 
Smith reagents with ct-oxoketene dithioacetaIs lead lo sulphur ylides as intermediales which on intramoleeular 
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aldol condensation give thiophene derivatives. The obviation of such a possibility in the presently reported 
reactions, despite of the fact that sulplmr ylide formal i(m is reported to be much faster than carbene addition to 
double-bonds, ts lends filrther credence to the proposed co-ordination of the reagent with 1,3-diazabuta-l,3- 
dienes. These observations filrther highlight the inq~ortance of heleroalotnic std~stiluents in directing the 
methylene transfer from Simmons-Smiths reagents to imines/azadienes. Even in the case of reported methylene 
transfer to 1, the ethxoxycarbonyl function might be playing an important role in co-ordinating with the 
reagent. In order to have a better understanding of this mechanistically fascinating and synthetically valuable 
route to 4-secondary amino or methyl-imidazoles, the reactions of Simmons-Smith reagents and other 
carbenes/carbenoids with variably substituted azadienes and imines are being undertaken. 
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