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Abstract - Thermolysis of acyl-cyanomethylenet~~phenylphosphorane containmg aryloxyacetyl 

moiety in  the acyl group results in tandem mtrarnolecular Witt lg and Clamen rearrangement 

reactlo". The orthoallenylphenol intermediates formed cyclise to give a 2H-chromene or a 

benzofuran depending on rubstrtuentr. 

The Claisen rearrangement of aryl propargly ethers offers a general route for the preparation of 2H-chro- 

1 
men- . In some cases and particularly in  polar solvents or in presence of a bare the ortho-allenyl phenol 

intermediates cyclire t o  give benzofurans2-6. I n  general the ethers are obtained from phenol and propargyl 

7 8 halide . We have made use of the intramolecular Witt ig reaction of substituted acyl-trlphenylphorphoranes 

for the synthesis of propynenitriles9. We expected that appiication of thls method for the synthesis of 

ary l  propargyl ethers, which under the conditions might show 3,3-rlgmatropic and other accompanying reactions 

wi l l  prowde a rlngle step synthestr for ZH-chromene. We report the uti lrty of this combmation with three 

examples. 

The yllder la-c [(a) X=Y=R=H; (b) X=H, Y=CI, R=CH3; (c) X=Y=CI, R=HlI  were prepared from cyanomethylene 

triphenylphosphorane and the corresponding phenoxyacetylchlar~de v m  t ran~yl idat ion reaction following a 

9 prevrourly reported procedure . Thermolysis of la-c was carrted out a t  2-5 mm i n  a short path vacuum 

distillation apparatus tmmerred i n  wwds metal bath maintained at  250-300DC. The distillate contains the pro- 

ducts 2 and 6 or I contammated wnh trlphenyl phosphme oxide. At  higher temperatures, the formatmn 

of the corresponding phenol was also observed. Pure compounds 1 and 5 or 1 were isolated by column chromato- 

graphy over SO2 and eluting wlth hexane and progressively increasing the polarity by additmn of ethyl 

acetate and charactermd by spectral d a d 0 &  gave + (30%) and @ (2%1, i b  gave 2b (5%) and 6b (87%); 

I c  gave i c  (26%). - 

It was well established that 2H-chromenes are farmed from ortho-allenyl phenols vra a 1,5-H shlft t o  form 

I 1  
an ortho-quinane monomethide intermediate of type 2 followed by a 6 lLe lec t ron electrocyclic reaction . 
Under the conditions employed the propargyl ether & and Zb derived from la and i b  respectively follow 

the above pathway whereas containmg a chlorme in ortho positron shows dewation i n  that i t  gives a 

benzofuran derivatwe 7 in place of ZH-chromene. The rnstances where the ortho-allenyl phenol cyclises 

t o  glve a benzofuran are those when the medurn is hrghly polar or contains a base to  generate a phenolate 

a n r ~ r ? ~ ' ~ ~ .  It was also reported that the electron donar and attracting groups favour the formation o f  

6 6-and 5-membered rmgr respectively . In the rntermediates a-c the e l e ~ t r o ~ h r l i c i t y  of allenic carbon is 



I2 enhanced by thed,p-unsaturated nitrrle system. Thls should have favoured the  benzofuran formation by a 

nucleophilrc a d d ~ t m n  on allenic carbon in ortho-allenyl phenol 5 but in practlce, this is not t h e  case always. 

In the case of i c ,  the  1,5-H shif t  may have been prevented by intramolecular hydrogen band formarlon 

between t h e  phenolic OH and chlorine. Such an e f f e c t  has been observed in pyrimidme series13 and may 

explain t h e  dkfference in t h e  behaviaur of compound c from others. Not al l  the  propargylic ethers  3 - c  
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I - 
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a) X=Y=R=H; b) X=H, Y=CI, R=CH3; c) X=Y=CI; R=H 

Scheme 1 

formed under our experimental condltionr rearrange completely. The highest 'yield of rearranged product a 

obtained in case of Zb. This may be due t o  the  e f fec t  of gem d m e t h y l  group in Zb w h ~ h  is known t o  enhance 

14 
the  eare of Clatren rearrangement . We will report elsewhere the  fmdings of our rnvestigatmns currently 

in progress on the  p y r r o l y s ~  of different  substituted phosphoranes of type! under optimized condltmns. 
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