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In en earlier publication from thise Institute' y 8D OXYygen resrrsngement
was reported in the case of aromatic and unsatursted esters under electron
impact. In the csse of y ,0-unsaturated esters the intensity of the oxygen
rearrangement pesk was found to be low. Synthesis of some more exemples
of « ,S -uns gturated esters was undertsken in oxder to study their behaviour
under electron impact. of ,? ~Uns gturated sldehydes (I) on resction with
acetone cysnohydrin in ethanolic solution in the presence of trietbylamine
are known to yield the corresponding ssturated esters (11)2.
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For the syntnesis of ¥ ,5 -unsaturated estere, sldehydes having two
conjugated double bonds (III) were subjected to this reaction and our
results are presented below.

It wes observed thet sldehydes (IIIa,b,c), where R was either H, Cl
or Br, reacted in the expected manner to yield the corresponding y,§ -
unsaturated ssters (IV). However, when R was NO, (¥), the product (A)
m.p. 123-124° wes found to be different. It showed a molecular ion pesk
at 247, cerbonyl sbsorption in IR at 1720 cm™' and hed )k_l:xeon at 246 (€11500)
and 346mp(e 29300). These results could be explained on the basis of
structure (VI) for product A. This structure was further proved by its
NMR gpectyum where it showed the expected pesks. The identity was finally

confirmed by comparing product (A) with an authentic Sample prepared from
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p-nitrocionamaldehyde snd (Eto)zPOCHzcmEt involving a Wittig reaction
when the two samples"vere found identical in all respects. Product (A)
could hsve been formed from the original aldehyde according to the
following mechanism involving the loss of a hydride ion from the
intermediate VII.
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The hydride ion could have been tsken up by the nitro group, or the carbonyl
group in acetone or the starting eldehyde. Isopropanol was identified as
one of the products of the resction by gaes chromatography. As the reaction
was found to proceed with the formation of a larze amount of intractable
dark brown gum, it is likely the hydride ion could be very reedily taken

up by the nitro group lealing to the formstion of amino compound which
could then condense with the aldehyde giving gum. All sattempts to isolate
or detect the alcohol corresponding to the starting aldehyde failsed.

Next p-nitrocinnamaldehyde gnd p-nitrobenzaldehyde were subjected to
this reaction and they were found to yield p-nitroethylcinrnamete and
p-nitroethylbenzoate respectively.

Cyenide lon seems to be necessary for this resction, as it was

observed wvhen acetone cyanohydrin wes excluded, product A could not be
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obtained. TheSe results are difficult to be explained on the basis of
the mechenism proposed eax‘liez'3 for the production of satureted esters
from o , ~unsetursted sldehydes. On the besis of the above mentioned
results, it 18 necessary to take into consideration the substituent
present in the phenyl ring. I+t is observed, when the phenyl ring hes
an electron donating substituent the reaction lesds to the formation of
satureted esters. This could be explained a8 followa: when the phenyl
ring carries an electron donating group, there is a negative cenire at
the o —carbon which could be the seat of sttack by the electrophile
BH+; when the intermediste VIII reverts back to aromatic system this
would create a positive carbon at [3-position which would lead to a
hydride ion shift from C-I to _C-3.
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This is supported by the fact that when acetonecysnohydrin labelled with

deuterium on the hydroxylic hydrogen is used for the reaction, the denterium

is incorporated meinly at the o -position. However,when the phenyl ring
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has an electron withdrswing group (IX), this would create a positive
centre st the e -carbon inhibiting the initisl sttack by BE' and in
these cases, no satursted esters were obtained.

Prom whaet hes been discussed above about the mechaniasm of the
reaction with p-substituted phenyl aldebydes, it would follow that a
genersl mechanism can be fomulated about the resction with ¢, P-
uns aturated aldebydes which is given below.
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