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THE "WITTIG REARRANGEMENT'" OF a-ALKOXYCARBENES
FORMED BY PHOTOREARRANGEMENT OF 1-ALKOXYTRIPTYCENES
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Whereas the nucleophilic nature of a-alkoxycarbenes as indicated by a

canonical structure R'—E¥6—R of the resonance hybrid has been demonstrated by
the addition reaction to electron-deficient olefins2 and by the stability of
transition metal—carbene complexes,3 rearrangement and fragmentation reactions
appear to be only vaguely understood. We wish to report that the apparently
anomalous photoreactions encountered in a wide variety of 1-alkoxytriptycenes
provide a good examples of the carbene counterpart of the Wittig rearrangement
of a-metallated ethers.4

When a 1—5 mM solution of l-alkoxytriptycenes 1 in an alcohol was
irradiated for 1.5 hr with a Vycor filtered mercury ;ource in an immersion
apparatus, a smooth conversion to the corresponding acetals 2 was achieved.
The results are summarized in Table 1. The intermediary forﬂation of alkoxy-
carbenes 3 followed by OH insertion is thus confirmed. Formation of asymmetric
acetals excludes the possibility that acetals 2 might be formed by nucleophilic
attack of the solvent molecule to the initially formed benzaldehyde 4a (vide
infra).5

In inert solvents, e.g., cyclohexane and n-pentane, the reactions were
just as efficient as in alcohols. The photoproducts isolated in good yield
(Table 1) were, however, not the expected norcaradienes §.6 Aldehyde 4a was

obtained almost exclusively from 1-methoxytriptycene 1?.7’8

The corresponding
ketones ié-—gg were the main photoproducts from 1-allyloxy- and 1-benzyloxy-
triptycenes 1ld —1g and were often accompanied by a small amount of 4a and
spiroketone 6. 1-Phenoxytriptycene 1h formed the exception to the foregoing
reaction pattern; benz[alaceanthrylene 7 together with diphenylacetal Z(R=R'
= Ph) were obtained.

These reactions in inert solvents are rationalized as the homolysis and

3451



3452 No. 37

rearrangement of a-alkoxycarbenes 3. Aldehyde 4a appears to be formed by the
homolysis of the O—CHS bond to give the acyl radical followed by abstraction
of a hydrogen atom from solvent molecules. An alternative mechanism in which
4a might be produced from methoxycarbene 3b via an epoxy or carbonyl ylide
intermediate can be ruled out by the lack of a deuterium atom at the formyl

position in the product 4a from the methoxy-d3 compound 15.7’9
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The migratory aptitude of the alkyl groups in the above reactions is very
reminiscent of the Wittig rearrangement of a-metallated ethers.4 Thus various
benzyl and allyl groups migrate, but the [1,2] shift is reluctant in the simple
alkyl and aryl groups in consonant with the diminishing ease of ordinary
nucleophilic substitution on group R. Fission to the corresponding ketone and
an alkyl anion has been reported as a side reaction in some Wittig rearrange-
ment.4 Reduced electrophilic reactivity of the a-alkoxycarbenes is considered
to be responsible for the occurrence of the Wittig type rearrangement in these
carbenes 3 which otherwise might have been intercepted internally by the C=C
bond of the aromatic ring to give normal photoisomers 5. In phenoxycarbene 3h,
the electron-withdrawing mesomeric effect of the phenyl group appears to
counterbalance the reduced electrophilic reactivity of the carbenic center

— o+ +
(Ar —C=0—-Ph — Ar—-C—0=Ph) and the original photoisomerization pattern is
regenerated. Product 7 appears to be formed by elimination of phenol which in
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Table 1. Photoproducts of 1-Alkoxytriptycenes

Triptycene Solvent and/or Photoproducts
additive Isolated yields (%)a

1b CH,OH 2(R=R'=CHy) 62

1b t-C,HgOH 2(R=CHy, R'= t-C,Hy) 43°

}P cyclohexane ﬁg 73; g < 5; ﬁpc

1b cyclohexane + dimethyl fumarated 4a 98

15 cyclohexane 53 73; § < 5 ch

}g n-pentane gg 62; da 4; gc

lg n-pentane ﬂg 78; gg 15; gc

1f CH,,OH 2(R = CH,Ph, R'=CH) 29"

lf n-pentane Sf 66; ggc; §C

lg n-pentane fg 36; 6 16; ﬁgc

}}3 cyclohexane 7 31; Z(R= R'= Ph) 29; Qg ~1
1,2,5-(0CH3)3 CH30H §(X= CH(OCHs)Z) 29; §(X==C02CH3) 41
1,2,5-(0CH3)3 n-pentane + ether §(X==CHO) 30b

aBy layer chromatography on silica gel. bAlthough the isolated yield was
not necessarily high, no significant n.m.r. signal left unidentified.
®Not detected. d35 mM in added dimethyl fumarate.

turn will be captured by a second molecule of 3h to give 2(R=R'=Ph).
Lastly we note that a [2,3] sigmatropic rearrangement with accompanying
allylic inversion did not occur in 3e. While the [2,3] sigmatropic reaction

has been reported for allylthiocarbenes,10

the identical 9-crotylfluoren-9-ol
is obtained either from the 9-crotyloxy- and 9-a-methallyloxyfluorene on treat
ment with KOH; both [1,2] and [2,3] shifts may take place in the Wittig
rearrangement.4’11

We conclude that, in contrast to alkylcarbenes in which the hydrogen atom
or a group aligned with the vacant prn orbital of the ambident carbene center
migrates preferentially to give olefins and thus the [1,2] shifts have the
character of the Wagner-Meerwein rearrangement,12 the migration in alkoxy-

carbenes resembles the Wittig rearrangement.
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