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Preparation of i-Arenesulfonyloxyalkyl Ketones

Robert V. HOFEMAN

Department of Chemistry, Box 3C. New Mexico State University,
Las Cruces, New exico 38003, U.S A.

While the preparation snd reactions of 1-haloalkyl ketones
have been well-studied for many years™* it has been only
recently that the chemistry of 1-sulfonyloxyalkyl ketones has
been investigated to any exent* 1. They have been used as
precursors to a-<eto cations® ™", as Favorski ring contrac-
tion substrates®, and as thiol specific electrophiles®.

The most commen method of preparation is to condense a
1-hydrexyalkylketone with a sulfonyl chloride. This method
is extremely erratic®’, and often it is necessary to first pre-
pare the corresponding sulfinate ester which is then oxidized
to the sulfonate ester. A recent paper’® describes the prepar-
ation of 1-tosylalkyl ketones by the reaction of ketones with
[hydroxy-(tosyloxy)-iodo]benzene. This method is not reg-
iospecific for unsymmetrical ketones, although good yields
are obtained.

In connection with our interest in the additions of arenesul-
fonyl peroxides to olefins!!, and particularly electron-rich
olefins'2, we now report that the reaction of arenesulfony!
peroxides (2) with enol acetates (1) gives high yields of 1-
arenesulfonyloxvalkvl ketones (3) (Scheme A).
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Scheme A

A number of aliphatic, alicyclic, and aromatic enol acetates
1a—f, prepared from the ketones with isopropenyl acetate
and sulfuric acid '3, were treated with p-nitrobenzenesulfonyl
peroxide (2a; 1 cquiv) in ethyl acetate: methanol (10:1) at
0°C. The mixture was stirred until the peroxide 2a had dis-
solved (20 min) and stored at 0 “C overnight. Assay with pot-
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assium iodide/acetic acid was used to confirm the disap-
pearance of the peroxide. Aqueous washing foliowed by
solvent removal gave excellent yields of the I-nosylalkyl
ketones 3a—f which crystallized in the receiver and showed
no other components by either T.L.C. or 'H-N.M.R. analy-
sis. They could be purified further by recrystallization

(Table). The most telling spectral information is the shift to
higher frequency of the carbonyl stretch in the I. R. spectrum
and the methine C—H proton chemical shift in the 'H-
N.M.R. spectrum. The 1-nosylalkyl ketones 3a and 3d can
be stored for long periods at room temperature, but those
with g-hydrogen atoms, 3b, 3¢, 3e, and 3f, decompose over
several months at room temperature, but can be kept inde-
finitely at 0°C..

If m-trifluoromethylbenzenesulfonyl peroxide (2b) is used,
high vields of clean products 3 were obtained which had vir-
tually identical 'H-N.M.R. spectra, except for the aromaltic
region where the m-trifluoromethylbenzenesulfonyloxy mul-
tiplet replaced the p-nitrobenzenesulfonyloxy quartet. The
I.R. spectra showed the same shift of the carbonyl stretch.
These products were oils and thus were difficult to purify and
are not discussed further here; they are acceptable for most
purposes, however.

By mechanistic analogy to other sulfonyl peroxide reactions’ 1124
is likely that electrophilic addition to the double bond gives oxonium
jon 4 (Scheme B). Interestingly, the methanol present in solution
adds Lo the acetate carbonyl, no evidence of acetal formation was
SeCh.

4

Ar-50,0-0~30,— Ar

| /
RU /i 0Ac 2 — L R-c-cl
g i N
c=C | | R3
/N R?
R R - 4
4
Ar—50,-0 (I)
CHIOH R‘-éwé-—r\“
¥
Scheme B 3

Table. 1-(p-Nitrobenzenesulfonyloxy)-alkyl Ketones 3a-f prepared from Fnol Acctates 1a-f and p-Nitrobenzenesulfonyl Peroxide (2a)

Prod-  Yield m.p. I.R. (KBr)

'H-N.M.R. (CDCl,)

Molecular
uct (%] [°C] Formula® viem 1] a[ppm]
3a &6 120-121° C,H NOS 1733 (C=0); 1510 (NO,); 221 (s, 3H,CH;),4.70 (s, 2H, CH,0): 8.28 (AA’BB"-
(259.2) 1360, 1185 (SO,—0) system, 4H,,..) ‘
3b 95 07.5-69"  C, H3NOgS 1729 (C==0); 1520 (NO,); 1.05 (1, 3H, J=T7Hz, CH,CH;) 1.45 (d, 3JH. J
(287.3) 1360, 1180 (SO,—0) =61z, CHCH,); 2.58 (¢, 211, J = 7 Uz CH,CH,);
5.02 (q, 1H. J =6 Hz, CHCH,;): 8.28 (AA'BB'-sy-
; stem., 4H,,..)
3¢ 92 84-86"  C,,H;NOS 1725 (C==0): 1520 (NO,);  1.98 2.45 [m, 8H, —(CH,),—1: 5.05 (dd. 1H. J
(dec.) {299.3) 1360, 1180 (SO,—O) = 611z 11 Hz, CHO); 8.28 (AA’BB-system. 4 H,, )
3d 90 129-1317 C 4 H, NOGS 1700 (C==0); 1520 (NO,); 349 (s, 2H, CH,0); 7.55(m. 3H,,,,): 7.83(dd. 2H., J
(321.3) 1360, 1180 (SO, —0) =217, 8Hz oH,,): 828 (AABB-system.
)
3e 95 156-158°  C,sH,3NOGS 1699 (C==0); 1520 (NO,):  1.86 (d. 3H, J = 7 Hz, CH,); 6.03 (q. 11. J = 7 Hz.
(335.3) 1360, 1180 (80,—0) CHO): 7.55 (m, 3H,,,): 7.87 (dd. 2H. J = 2 Hz.
X Hz, 0-H0n); 8.29 (AA'BB -system, 4H )
3f 81 135-137°  C,H,,NOGS 1708 (C==0); 1520 (NO,):  2.6(m, 2H, CH,): 3.17 (m, 211, CH,): 5.32 (dd. 1 H, J
(347.3) 1360, 1180 (SO,—0) =5 Hz, 1211z, CHOY: 7.1-7.6 (m, 31,,,,,); 7.91 (dd.
TH,J =1.5Hz,8 Hz. 0-H ,n): 8.29 (AA ' BB'-system.
4H

:mim)

* Yield of isolated product, averaged {rom two or more experiments.
" Satisfactory microanalyses obtained: C +0.30, H +0.20, N +0.17.
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This method for the preparation of 1-arenesulfonyloxyalkyl
ketones 3 offers several advantages over existing methods. In
the first place the reaction is mild, general, and gives uni-
formly high yields. Different arenesulfonyloxy groups can be
attached by using different sulfonyl peroxides 2. In the se-
cond place there is no need to prepare the 1-hyvdroxyalkyt
ketone precursors. In the third place enol acetates 1 are wide-
ly available and can be produced regiospecifically'*. thus the
ketones 3 can be made easily and are isomerically pure.

Preliminary studies indicate that ketones 3 have interest:ng
and, in some cases, unique chemistry that complements the
known chemistry of 1-haloalkylketones.

2-(p-Nitrobenzenesulfonyloxy)-cyclohiexanone [RI9R Typical
Procedure:

To a cooled (0°C) solution of 1-acctoxycyclohexene (1¢; 280 mg.
2mmol) in ethyl acctate (50 ml);methanol (Sml) is added p-
nitrobenzenesulfonyl peroxide (2a; £08 mg, 2 mmol). The mixture is
stirred at 0°C for 20 min until homogenous and then placed in the
refrigerator. After 4.5h assay of a small portion with potassium
iodide (10 %) and glacial acetic acid shows only a small amount of
the peroxide remaining. The mixture is allowed to stand in the re-
frigerator overnight and is then extracted with water (2 x 25 ml) and
saturated sodivm chloride (10 ml), dried with magnesium sulfate.
and cvaporated to give a clear ol which slowly solidifies; yield:
540 mg (90%).

Only a single component is detected by T.L.¢. and the '"H-N.M R,
spectrum contains no other peaks than those for the z-nosvl ketone
3c. An analytical sample is recrysiallized from 1:3 ctayl
acetatehexane to give white plates: m.p. 84 -86°C (dec.).
CiaHNOS cale. C48.16 H 438 N 4.68

(299.3) found  48.05 4.30 4.59
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