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While cyclopropenyl- and vinylidene-cyclopropyl-carbonyl compounds of types
a, b and ¢ were amply described in literature (1) o(-cyclopropylidene-carbonyl compounds

of type d are practically unknown (2.

a b d

We wish to report in this communication a general method of preparation of
aldehydes and ketones d, from c(-ketoaldehyde and o(-diketone monoketals by a Wittig
reaction with cyclopropylidene triphenylphosphorane (3), followed by appropriate
deketalisation (see Table 1) ; the main spectral features of these particular conjugated

carbonyl compounds are also presented.

Except for the commercially available ketoketal 1, the starting materials were
prepared : 2 and 3, by the reaction of the corresponding diethylketal-pyruvates with
MeMgCl and n-BuMgBr respectively in HMPT, according to a method recently described
(4) 3 4 by the reduction of ethyl diethylketal-pyruvate with LiAlH, followed by oxidation
with CrO3, Pyridine, CH,Cl, ().

The preparation of o{-cyclopropylidene-ketals 6 - 9 entails no comment ; they
are relatively stable and may be isolated by distillation. The less stable, 9, undergoes
partial decomposition at about 100°. Ketones 12 and 13 are also relatively stable which
allows the hydrolysis of ketoketals 7 and 8 by trans ketalisation with H,S0, as catalyst
(6) (12 :50% 3 13 : 95%). However deketalisation by hydrolysis on wet silicagel gives
best result for 7 — 12, 1l and 14 are more instable and are obtained from 6 or 9
using mild conditions (6).

We also attempted to prepare ketone 14 from o(-keto-thioketal 5 (7) via
cyclopropylidene-thioketal 1O but only resinous products were obtained probably due in
particular to the unstability of 14 in the hydrolysis conditions (Scheme I).
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‘ Table I. o¢-Cyclopropylidene-carbonyl compounds : preparation and spectral data i

& -keto-ketals o -cyclopropylidene- o({-cyclopropylidene-carbonyl compounds b
ketals & IR, UV, NMR ¢
1680 and 1745 em™1.
1 H — H > H 230 (>7000) and 327 (> 20).
MeO OMe MeO OMe e} Sa de
1 6 56% 11 85%

1675 and 1755 cm™ 1,
(e} 1<Me Me 229 (14000) and 320 (3D).
&Me Me OFEt Me 1,35 (m, 4H) ; 1.88 (m, 3H) H
e}

M% o OE EtO 2.26 (s, 2H).
2 7 79% 12 85%
1675 and 1745 cm™1.
Q i Me 231 (13000) and 323 (42).
Me Me 0.90 -1.35(7H) ; 1.35 (m,
n-Bu& n-Bu 5o n-Bu o 4H) 5 2.26 (s, 3HD.
o O
L/ J
3 8 50% 13 95%
1675 and 1745 em™1,
Q . " Me 219 (12000)and 325 (28).
e
H)“>< ” € H 1.38 (m, 4H) ; 2.20 (s, 3H);
EtO OEt Et0  OEt 'e) 6.3l (m, 1HD.
4 9 65% 14 85%

a) Obtained from keto-ketals 1 - 4 by Wittig reaction with two equivalents of l> PPhj
(3)in DME (6 and 9 :48hr, 659) (7 and 8 :96hxr, 750), The products were
isolated : 6 and 7 by bulb to bulb distillation, 900 - 1400/10 torr ; 9 by flash
distillation 750 - 809/0.,07 torr ; 8 by column chromatography on silicagel.

b) Deketalisation of 6 - 9 into ketones and aldehyde 1l - 14 was conducted by hydrolysis
on wet silicagel in CH,Cl, or transketalisation (6).

<) IR spectra in CC14:VC=Oand)JC=Cin order; in all the spectra of 1l - 14 the 2/~ _ band
of the cyclopropylidene group at 3060 cm™! is also present). UV spectra in cyclohex-

ane Amax(TT— W *and n — 7 ®innm (€). NMR spectra in CCl, : § ppm.
\ 14 was recently described (2).
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Scheme I
(@)
Me
H/|‘>< l>:PPh3 Me
H Deketalisation

S S > S S AL > 14

\ I DME, 48 hr., 65° \ }
5 10 63%

As a comparison main IR and UV features of a typical ketone d : 14 and

related enones : isopropylidene-ketone e, vinyl-ketone f and allenyl-ketone g are
gathered in table II. In the d (cyclopropylidene-ketone) spectrum, y C=0 band
frequency is lower than in the spectra of the others (e, g, f) and in contrast to latter
two, there is a single band, probably because only one conformation s-cis or s-trans
is present. On the other band, the ‘)C'=C frequency of aldehyde and ketones d

(U - 14) is higher, i.e. in the position expected for the double bond of alkylidenecyclo-
propanes. The n-—» 7 * transitions of all these enones occur at v 320 nm ; on the
contrary,f{— W * transitionsdepend on the structure. Maximum wavelength is
longer in cyclopropylidene-ketone (d) than in vinyl-ketone (f) and allenyl-ketone (g),
but lower than in isopropylidene-ketone e .

Table II. IR and UV data of different types of enones.

Ha _H
I HsC. CH, H oW \ﬂ/
H H)( :u:co H)k

co ?O . H l c|:o
|
(_i. CHS _e_ CH3 £ CH3 g CH3
1 -
U em 1675 8a) 1694 (s-cis) 1706 (s-cis) 1686 and 1677 (8e)
1686 (s-trans) (C,C1,)
Lo lem™) 1745(8a) 1623 (8b) 1617 (8b)
A 2lkane 219 (12000)(8a)  231(11500)(Bc) 208(8200)(8d) 200 .5(13500)(8f)

M- nm(E)

The preparation and characterisation of other X-cyclopropylidene-ketones
and -aldehydes are in progress.
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