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A VERY EFFICIENT PREPARATION OF 1,2-DIKETONES
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Summary : Trneatment o4 o-thiomethulketones with CuCl,-Cul in aquecus acetone

T af4onds the comresvonding 1,2-dicarbonyl cofoounds.

We have previously shown1 that condensation of benzyne on 1,2-diketone monoketal
enolates led to the formation of benzocyclobutenols in good to excellent yields. These
compounds are of potential interest in the synthesis of polycyclic derivatives2 as well as
in medicinal chemistry.3

Large scale preparation of these alcohols are only Timited by the large scale
obtention of 1,2-diketone monoketals. The simplest way in obtaining these starting substrates
lies in starting from the corresponding monoketones.

There are a number of reports dealing with the formation of 1,2-diketones mono-
keta1s.4 However such methods are somewhat limited by the expensiveness and/or the toxicity
of the reagents used. So we decided to turn towards a two step synthesis including the
preparation of 1,2-diketones followed by monoketalisation.

The main difficulty with this strategy was the preparation of 1,2-diketones.
Though numerous synthesis of such derivativeas are described5 they are far from being without
6).

Our attention was attracted by an interesting report of Gassman and coH.7 showing

inconvenience (see for ex.

that oxidation of the methine carbon in the 3 position of the 3-methylthiooxindoles with

N-chlorosuccinimide followed by hydrolysis of the chlorinated intermediate, provides a simple
route to isatins. Indeed we previously showed8 that methylthioketones can be easily obtained
by a-methylthiolation of ketones using the very unexpensive Complex Bases.9 On the other hand

1

it is well known 0 that a-chloroketones can be obtained from simple ketones using CuC]2 as

chlorinating agent. Finally copper salts are very efficient reagents in the hydrolysis of
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thioderivatives of carbonyl compounds.11

These observations led us to think of that under
appropriate conditions, 1,2-diketones could be obtained in one pot starting from a-methylthio
ketones. This hypothesis was completely verified and 1,2-diketones were easily obtained by

the two steps reaction given in the Scheme.

0 0 SMe 0
R—g-CH Rt 1) Complex Base R-g-éHR' _EEEI@:EEE____* R-g-@-R'
27 2) MeSSMe CH,COCH3-H,0

25°C or 35°C

It is noteworthy that oxidation of the methylthio ketone was very fast even at
room temperature. The diketones were obtained in good to very good yields (see Table}.

Curiously the ten membered ring led to the desired product accompanied by a rather
large amount of the corresponding monomethylthio enol ether. For the present time we have no
explanation for this anomalous behaviour.

From some unreported experiments it appears that no oxidation took place in the
presence of CuQ alone, and that CuC12 cannot be used in catalytic amount. Moreover even under
stoechiometric conditions, CuC]2 alone Ted to a complex mixture of products.

Investigations are currently conducted in our laboratory in order to establish the

actual mechanism of these oxidations and to extend their application field.

General procedure :

A mixture of the a-methylthioketone (25 mmol), copper(II) chioride (50 mmol),
copper(II) oxide (100 mmol) and aqueous 1 % acetone (100 ml) is stirred at the temperature
and for the time indicated in the Table. (Disappearance of the ketone is monitored by G.L.C.
or T.L.C.). The precipitate is filtered off and the filtrate is concentrated under reduced
pressure. Ether is added to the residue and the resulting precipitate is filtered off. The

filtrate is chromatographed or distilled to give the corresponding 1,2-dicarbonyl compound.
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TABLE : Two-step conversion of ketones to 1,2-dicarbonyl compounds

Starting ketone ao-methylthioketone Reaction temperature 1,2-dicarbonyl
Yield (%) °C ; time, h compound
Yield (%)

n=2 1 1a% 35 ; 0.5 1% (60)
n=3 2 2a* 35 ; 0.5 2b%  (80)
n=4 3 334 35 ;1 »®  (70)
n=5 4 43% 35 ;‘o.s 4% (87)
(CH2)1>=0 b e,d
n=6 5 5a® (77) 35 ;1 5% (43)
n=7 6 6a® (90) 25 5 0.25 0% (45)
n=8 7 72 (87) 255 2 7S (80)
n=9 8§ 8ab (95) 35 ; 4 8°  (80)
/ﬂ\ 9 9 (87) 35 ;0.5 9bd (63

Ph Me

a) Prepared as previously deAchibedg

b} Synthesized by the same method as fon la-4a

¢} Identifdied by IR and IH NMR Apectra and by melting voint of £ts déou’mem

d) No attempt was made to optimize yields
e) Tdentified by comparison with authentic Aampﬂ%”

4) Formation of conneswonding monomethylthicencl ether in 50 % yield characterized by IR
and TH NMR spectra

a) Isclated as vhenylglyoxal monohgdﬂaxem.
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