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In recent years the photochemical and thermal decomposition of tertiary hypo-
chlorites have received much attention and their free radical chain mechanism eluci-

dated2»3

. These compounds undergo decomposition to carbonyl compounds and alkyl
chlorides. The structure of the products appears to depend upon the nature of the R
groups and their subsequent stability as a free radical which is generated in the

,g-sci ssion process.

RlRRC(II,l -_— RRCO  +  R,C1

Yle have set out to study a series of tertiary g(-acylhypochlorites in hopes of
finding a new method for generating the acyl radical and establishing its order of
stability with various alkyl radicals.

RyRRCOC]  wmmemd RiCOCL  +  RCOR
ie, at this time, would like to report our preliminary findings on five of these,

Zach hypochlorite was prepared by treatment of the corresponding tertiery ketols
with hypochlorous acid in carbon tetrachloride3. The solutions were then assayed
iodometrically and refluxed in the dark from 5 to 30 minutes at which time all the

hypochlorite had decomposed.
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TABLE 1

Decomposition of Tertiary Acyl Hypochlorites in Refluxing CCl,

Hypochlorite Products? Yield ;0
H3
(1) CHCH~COCH3 2-butanone; acetyl chloride 990
1
(2) (CHgz)oCOCICOCLHE, benzoyl chloride; acetone 95¢
, oc1
(3) COCH, cyclopentanone; acetyl chloride 90
d
; 7 ClCH2(CH2)3COCOCH3 <6
oC1
(4) COCH, cyclohexanone; acetyl chloride 46®
2-chlorocyclohexanone 448
QCl
(5) C006H5 cyclohexanone; benzoyl chloride 42°
2~chlorocyclohexanone 4g®
CICH, (CH, ) ,COCOC,Hy <54

aldentity of all products established by retention times in the gas chromatograph
and by infrared analysis.

bNo other products indicated by gas chromatography.

CIdentified as benzoic acid after hydrolysis.

dynidentified high boiling peak.

®yield established by gas chromatography using the internal standard method?,

The proposed mechanism for this reaction is analogous to that suggested by Walling

and Greene in their studies of the fragmentation of tertiary hypochloritesz’3.

1 . .
RICQS%R R R1C£RR —3RCO + RCOR
Cly
I I1

RCO + I —pRCOCY + II
It is of interest to compare the products of compounds (3), (4) and (5) in Table I
with Greene's results with the hypochlorites of isopropyl cyclohexanol and isopropyl

cyclopenanola. Although we have not been able to identify any ring opening products
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it is fair to say our system seens mora favorably disposed toward acyl cleavage rather
TAAIE 23

Products of Decomposition of Tertiary Hypochlorites

Hyoochlorite Solvent Products Yield ¥
oC1
oC1,2 isopropyl chloride; cyclchexanone 66
(CH3)2CHCC(CH2)4CH2C1 13.5
2=chlorocyclohexanone <C.5b
QC1
c c CH_ ), CHCO(C! CH G
FCl, (011, BHEO(CH, ) 1 01 94
isopropyl chloride; cyclopentanone 3.4

®Thermal initiation at 80°.
bNot present within the limits of detection of the analysis.

Ceak ultraviolet initiation at 0°.

than alkylcleavage and the amount of 2-chlorinated cyclic ketone in our case is much higher,
This selectivity in the mode of cleavage indicates a new and potentially useful method of
generating acyl radicals,

Acyl radicals have been shown to be intermediates in vapor phase decompnsitions
of some ketones and aldehydes and are usually generated in solution by peroxides or photn-
chemica11y5. They have also been shown to be intarmediates in the cobaltic salt oxidations

of aldehydes6

. The photolysis of xanthates’ and the reaction of tri-alkyltin hydrides

with acid chloridessrepresent othef and more recently reported methods of producing the

acyl radical.

REFLRENCES

1. Partial support for this work is gratefully acknowledged to the Research Corporation,
the Undergraduate Research Participation Program of the National Science Foundation and
to the American Viscose Division of FMC.

2. C. Walling and A, Padwa, J. Am. Chem, Soc. 35, 1593, 1597 (1963); C. Walling, L. Heaton
and D. Tanner, ibid. 87, 1715 (1965). -

3. F.D. Greene, M, Savitz, F. Osterholtz, H. Lau, W. Smith and P. Zanet, J. Org. Chem. 23,
55 (1963). -



80

4.

5

6.

3.

No.1l

A. I. M. Keulemans, Gas Chromatography, p. 32, 33. Reinhold Publishing Corporation,

New York, N. Y. (1957).

C. Walling, Free Radi;:als in Solution, p. 273-285; 325. John #Wiley and Sons, Inc.,
New York, N. Y. (1957); 8. G. Tucker and E. Whittle, Proc. Chem. Soc., 93 {1963);
E, Dawidowicz and C. Patrick, J. Chem, Soc., 4250 (1964); J. Malcolm and E, Cutts,
ibid., 449 (1966); W. H. Urry, A. Nishihara and J. H. Y. Niu, J, Org. Chem., 32,
347 (1967).

T. A, Cooper and W. A. VWaters, J. Chem, Soc., 1538 (1964).

D. H. R, Barton, M. V, George and 1. Tomoeda, ibid., 1967 (1962).

H. G. Kuivila and E. J. Walsh, Jr., J. Am. Chem., Soc., 33, 571, 576 (1966).

>



