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ANODIC OXIDATION OF 2-ALKYL 2 - TRIALKYLSILYIL.-1, 3 DITHIANES
A FACILE PREPARATION OF ACYLSILANES
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Abstract:  Acylalanes can casily be prepared by the anodic oxidation of 2-alky -2 trialkyisilyl-1,
3-dithianes with a platinum anode in wet acetonitrile. This electrochemical reaclion provides a

general and convenicent access o arovl saturafed and o, S-unsaturated acylsilancs,

Acvlsilanes are interesting class ol compounds with unique reacuvities and have recently been accepted as
valuable intermediates in synthetic organic chemistry.! Although several synthetic methods have been developed
for acylsilanes, - 2 the methods with Facility and generality are very much limited. - Among these methodologies,
"dithianc route”, originally proposcd by Sceebach and Corey and by Brook, is known 10 be one ol the most
general seeess o aroyl and saturated acylsilanes.l* However. this route is unfavorable for the synthesis of o,
p-unsaturated acvlsilanes.” + We wish to report here the anodic oxidation of 2-alkyl 2-triatkysilyl- 1. 3-
dithiancs (1) 10 give acylsilanes (2) in excellent vields under very mild conditions (Scheme 1359 This electro-
chemical transtormation of 1t 2 can casily be applicd o the svnthesis ol aroyl, saturated and o, B-unsaturated

acyisilanes.

m Anodic Oxidation (@]

s><s -
R'” “SiMeR? NaClO, / HO = CH,GN R’ TSiMeR?

\

Scheme 1

Substrales 1 were obtained by silylation of 2-alkvl=1. 3—dithiancs.”  General procedure (or the electrochemi:
cal preparation of 20 is as Tollows: A solution of 1 (3 mmaol} in 40 m! of wet acetonitrile (3 vy 2e of HON contain-
ing NaClOy (125 M) was placed inan undivided clectrolvsis cell equipped with a platinum plate anode and 4
platinum plate cathode. The systern was subjected 1o a constant current electrolysis (300 mA; current deasily, ca
20 mA/em?) at ambient temperature, After 3 laradays per mol of 1 had been consumed. the cleetrolyzed solution
was poured into water (30 mly and extracted with CHaCls (30 mE X 3)0 The organic kiver was dred with
MuSOy4 and concentrated under reduced pressure, The residue was chrumatographed on sitica-gel o altord 2.
The results are summarized in Table 1.

The clectrolysis of Ta. 1b. T¢ and 1d gave saturated acylsilanes 2a. 2b. 2e and arovl acvisilane 2d. respee-
tively, i high vields.  Acvisilane 2e having « terminal olefin was also prepared casily from Te. Under the same

conditions described above, the clectrolyses of 3-methy -2-butenal derivative. £ and (F)-noncenal derivative,
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U ) Tg. alforded e, runsaturated acvisilanes 26 and (F)-2p, respectively, in good vields.  On the clecirolysis
ol (Ey-1g. (E)-2g was the only ssomer isolated and no corresponding 2 isomer could be detected in the -
NMR spectrum of the erude reaction products.  Thus, the stereochemistry ol the starting aldehyde is kept over
all the processes, Reeentlv, it has been reported that clectrochemical oxidation of organosilicon compounds
bearing a silicon and a heteroatom or d me-system on the same carbon brings about the carban=silicon bond cleav-
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no such a product was obtained under the experimental conditions,

It is interesting (o note that the formation of 2 is aftected by the anode materials used. For example. the clec-
trolvsis of Ta with a plaiinum plate anode gave 2ain 95 % yield, while with a glassy carbon plate the vield ol 2a
decreased to 25 G The detailed mechanism and further applications of the clectrochemical transformation of 1 1o

2 are now under investigation.
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