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Efficient Addition of Aroyl Radicals
to Ketene Dithioacetal S,S-Dioxides
and its Utilization in Organic Synthesis

KATSUYUKI OGURA, TAKAYUKI ARAI, AKIO KAYANO and
MOTOHIRO AKAZOME

Department of Applied Chemistry, Faculty of Engineering, Chiba University, 1-33
Yayoicho, Inageku, Chiba 263-8522, Japan

On irradiation, an aromatic aldehyde adds efficiently to ketene dithioacetal §,§ dioxides to
give the Kharasch addition-type product.

Keywords: aromaticaldehyde; ketene dithioacetal S,S-dioxide; radical addition; the Nazarov
cyclization
I jucti
Methylthiomethyl p-tolyl sulfone (1) is a versatile reagent for preparing
many kinds of carbonyl compounds.[l] Ketene dithioacetal- S,S-
dioxides (2), easily obtainable from 1, were shown to have a high ability
to accept various radicals such as 1-hydroxyalkyl radicals and 1I-
alkoxyalkyl radicals. We have also found that aroyl radicals add to 2
with high efficiency, which is realized by the photochemical addition of
aromatic aldehydes (3) to 2 to give rise to the Kharasch addition-type

products, which areuseful in organic synthesis.

Irradiation (>290 nm) of 2 and 3 (5 equiv) in benzene or chlorobenzene
gave an adduct (§). This reaction could be rationalized in terms of the
addition of an aroyl radical, which was photochemically generated from
3, to 2 to give rise to an intermediary radical (4) stabilized by a
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synergistic (captodative) effect of methylthio and p-tolylsulfonyl
groups-12] The coexistence of benzophenone accelerated the reaction to

improvethe yieldof 5.
SMe RCHO Me hv (>290 nm)
H C{ —_— R — e
SO,Tol base S0;Tol ArCHO (3)
Me
H
SQTol —> A SO, Tol
5

We found that 5 is an important precursor of highly substituted aromatic
ketones (7): Treatment of § with AICI3 or a base (NaH or DBU)
afforded a P-methylthio-o,f-unsaturated ketone (6) which was
convertedto theketone (7) by the reaction with lithiumdialkyl cuprate.

hg; _AIQy R'2CuL|
A SQTO' or base
| 1.m-CPBA CE;SO;H
Z$Q,Tol R

2. heat

[Ar=p-X-GH,) 9 SO;Tol

On oxidation with m-CPBA (1 equiv) followed by pyrolysis in refluxing
toluene, the adduct (§) afforded an y-oxo-a,f-unsaturated sulfone (8),

- which was transformed into a 2-alkyl-3-(p-tolylsulfonyl)-1-indanone (9)
by the Nazarov reaction with trifluoromethanesulfonicacid.
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