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Evidence for an 1,7-0,0'-Intramolecular Acyl Migration
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The intramolecular nature of the 1,7-0,0’-acyl migration observed
during the column chromatography of the diazonium coupling products of
methyl 3-acetoxy-6-hydroxy-2-methoxypentafulvene-1-carboxyiate was
determined by isotopic labeling and mass spectrometry. A cooperative
transportation by the hydrazono group is proposed to explain this fact.

The question of whether it is possible to observe intramolecular tautomeric
rearrangements 1A—>1B in which G is an acidic moiety led to an intensive work that has
excellently been reviewed by Minkin et a/.1)
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Among such tautomerisms, the O,0’-acyl rearrangements of compounds of general
structure (2A) were shown to be intramolecular and to proceed through a cyclic intermediate
(2C}. A similar behavior has been observed for the 1-formyl-6-acetoxypentafulvene (3), and
tropolone acetate (4),2) the migratory ability of the acetyl group being strongly dependent on

the angle of approach of the nucieophile center to the carbony! group.3)
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On the other hand, Takeshita et a/.4) have described very recently an intermolecular acyl
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migration for the 5-hydroxy-2-octadecanoyloxytropone (5) by an elimination-addition reaction.
They proved the intermolecular nature of the process by mass spectrometry.
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As a part of our study on the structure and reactivity of 2,3,6-trioxypentafulvenes®! we
found that compounds 10 were formed when methyl (£)-4-acetoxy-6-arylamino-1-formyl-3-
methoxy-6-azapentafulvene-2-carboxylates (9) were column chromatographed using SiOp or
Al»03 as the stationary phase. Such transformation is the result of an 1,7-0,0"-acyl migration
and simultaneous mn-system reorganization, the intra- or intermolecular nature of which is
discussed in the present communication.

In order to solve this question we pianned to prepare the pentafulvene (2-MeO-dp, 3-
AcO-d3)-8 using CDpN56) and isopropenyl acetate-d3 in our synthesis®P) of 8 from the cyclic
precursor 7. For the synthesis7) of the not previously described isopropeny! acetate-d3z we
have modified the procedure that started with the transformation of isopropenyl bromide (11)
to 12.8) Then we have treated®! 12 with silver acetate-d3, obtained by reaction of silver
carbonate with acetic acid-d4,10'11)’to yield isopropenylmercury acetate-d3 (13). Finally we
have pyrolized12) 13 to obtain isopropenyl acetate-d3 (14).
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Once (2-MeO-dp, 3-Ac0-d3)-8 was obtained,13) we carried out the diazonium coupling
with benzenediazonium chloride to afford (3-MeO-d2, 4-AcO-d3)-9. Then an equimolar mixture
of 9 and (3-MeO-d2, 4-Ac0-d3)-9 was column chromatographed on SiOp and the mass
spectrum of the resulting material was recorded. The process was also carried out with pure 9
and pure (3-MeO-d3, 4-Ac0O-d3)-9 to obtain 10 and (2-MeO-dp, AcO-d3)-1014) for control
purposes.

Depending on the intramolecular or intermolecular nature of the 1,7-0,0’-acyl migration,
two different patterns may be expected in the molecular ion region of the mixture resulting
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from the column chromatography of 9 and (3-MeO-d2, 4-Ac0-d3)-9 (Scheme 1). The first one
would be caused by a totally intramolecular migration, while the second one would reflect
crossed intermolecular migrations by the presence of significant amounts of (2-Me0O-d2)-10 and
(Ac0-d3)-10.
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The mass spectrum15) of the mixture only showed fragments at m/z 344 and 349 with
a strong 350, which was also observed in the MS of pure (2-MeO-d5, AcO-d3)-10, evidencing
the intramolecular nature of the process. Such an 1,7-0,0-intramolecular acyl migration is
easily understandable in terms of a cooperative transportation carried out by the hydrazono
group present in 9. According to this hypothesis the nitrogen atom linked to the aryl group may
trap the acetyl group and, through isomerization of the hydrazono group, may bring it to the
other side of the molecule. A simultaneous =m-system reorganization and the subsequent
transfer of the acyl group to the formyl group oxygen will lead to 10. That is to say this 1,7-
intramolecular acyl migration would be the result of two consecutive intramolecular
rearrangements. The driving force for this process may be the greater stability of 10 in relation
to 9 that has been evaluated by semiempirical AM1 calculations16) in approximately 10
kcal/mol. Furthermore, the postulated intermediate 15B is also about 10 kcal/mol more stable
than 15A.
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