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C~ACYLATION OF ENOLATES FROM LITHIUM DIMETHYLCUPRATE ADDITION
TO d,/3—UNSATURATED KETONES

S. BERNASCONI, P. GARIBOLDI, G. JOMMfkand M. SISTI

Laboratorio di Chimica Organica, Universita degli Studi di Milano,
via Saldini, 50 - 20133 Milano - Italia

The enoclates from 1,4 addition of lithium dimethylcuprate to
2-¢yclohexenone, 2-cyclopentencne and methyl vinyl ketone,
with acetyl chloride, give only C-acylated products and not
O=-acylated products as previcusly reported in literature.

During our work on the total synthesis of Pinguisonel, a compound
isolated from the liverwort Aneura Pinguis L2, we found that the reaction
of the d,/3~unsaturated ketone (1} with MeZCuLi3 in ether solution at -25°C
followed by quenching of the intermediate enolate (2) with an excess of
acetyl chloride at 0°C leads exclusively to the acvlated /5~iiketone (3); the
structure of (3) as well as its absolute stereochemistry have been confirmed
by X-ray analysis4.
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These results sudggested that the enolate (2) gives C-acylation rather than
O-acylation, the compound (3) being likely the product of a further acylation
of a/&diketone system formed in the first step of the reaction.

As far as we know, this is the first example of a C~acylation of an
enolate derived from the conjugated addition of Me2CuLi to d,ﬂpunsaturated
ketones. In fact, Kurozumi et al. reported5 that these enclates, in contrast
to those obtained with other organocuprates,give, with acetyl chloride,
O-acylated products only.

Taking into account the usefulness of regiospecific C-acylation of
metal enclates in organic synthesis, we reinvestigated the work of the Japa-
nese group using the same simple substrates viz.2-cyclohexenone, 2-cyclopente-
none and methyl vinyl ketone. In a tyvical procedure, 2-cyclohexenone{l mmole)
was treated with MeZCuLi (1.5 mmcles) at -25°% for lh and the resulting anion
guenched with acetyl chloride (10 mmoles) at -25°% for 1lh and then at 0° for
2h; the gas-chromatographic analysisﬁof the reaction mixture, after the usual
work up with concentrated ammonium hydroxide-crushed ice in a ratio of appro-
ximately 1:2 and extraction with ether, showed two peaks corresponding to (5)
and (6) (a GC-MS analysis gave for (5) Mt 154 and for {6) M+' 1%6) in a ratio
1:1.
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Hydrolysis of the reaction mixture with KOH in MeOH afforded only one
product showing the same retention time of (5) in GLC which was purified by
distillation: b.p. 108-110% (18 mmHg);};;X (liguid film) 1720, 1605 cm-l ;
A‘nax (EtOH) 292 (E= 5440);5(CD013) 16.2 (s, 1H), 2.2 (s, 3H), 1.1 (4, J=7Hz,
30); m/e 154 (MY, 133), 139 (23%), 112 (40%), 97 (100%).

In order to verify the absence of O-acylated products, we prepared
the compounds (8) and (9) from 3-methylcyclohexanone and isopropenylacetate in
the presence of TsOH. A comparative GLC analysis of the reaction mixture and
of the compounds (8) and (9) showed a remarkable difference in their retention
times. We then extended our study to improve the yields of the reaction and to
test the other simple substrates.

Table 1
Entry Substrate Reaction conditions® Yieldsb Yields in /G—diketoneF
1 (4) Me,CuLi, Et,0 (5), 14.1% (5), 27.6%
cHicoCl, 0%, “2n (6), 13.5%
2 (4) Me,CuLi, Et,0 (5), 54.5% (5), 72.5%
cgcocl, r.t. “1n (6), 18.0%
3 (4) Me,CuLi, Et,0 (5), 35.0% (5), 50.0%
CH3COBr, r.t. “1h (6), 15.0%
4 (4) Me,CuLi, (i-Pr) ,0 (5), 53.6% (5), 87.0%
cHScocl, r.t. “ih (6), 33.4%
5 (10) Me,CuLi, (i-Pr) ,0 (11), 1.4% 119, 29.93
CH3COCL, r.t. 2h (12), 28.5%
6 (10) Me,CuLi, (1-Pr),0 (11), 2.4% and, 47.1s
CHZCOCL, r.t. ‘17h (12), 44.7%
7 (13) Me,CuLi, (1-Px) ,0 (14), 30.0% 169, 30.0%

CH3COC1, r.t. “1lh

a)Reagents, solvents, temperature and reaction time for C-acylation step.

b)Y¥ields were calculated with GLC method using naphthalene as internal
standard.

c)After hydrolysis of the reaction mixture with KOH in MeOH at r.t. for 1lh.

d)Pure analytical samples gave spectral data in agreement with the reported
structures.

As the data reported in the Table 1 show, an increase of the tempera-
ture during the C-acylation step improves the yields of (5} + (6), whereas the
use of more reactive acyl halides doesn't. The choice of the solvent is ano-

ther important factor effecting the yields; the best results were obtained



with a low ionizing solvent as di-iso-propylether. This finding agrees with
that reported by Naf and Decorzant7 for the C-acylation of the enolates deri-
ved from 1,4 addition to d,ﬂ ~unsaturated ketones of Grignard reagents in the
presence of Cul. Moreover our results prove that the conclusions of the Japa-
nese workers on the use of polar solvents in such a kind of acylation must be
reconsidered.

We applied the same methods to 2-cyclopentenone and methyl vinyl ke-
tone. In order to obtain the compounds (11) + (12) in appreciable yields lon-
ger reaction times were required; furthermore the difference in pKa between
2-acetylcyclopentanone (pKa=7.41l) and 2-acetylcyclohexanone (pKa=9.65) led us
to the use of a NaHCO3—NH4C1 mixture instead of ammonium hydroxide-crushed ice
to avoid loss of the product. By a similar reaction pathway, the compound (14)
was obtained from methyl vinyl ketone.

The application of this method has been extended to other acylating

agents and it will be the subject of a further publication.
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