
Tetrahedron Letters Vol. 21, pp A31 - 414 
Qpergamon Press Lt4. 1982. F?icted in Crest Britain 

THE REACTION OF HYPOCHLOROUS ACID WITH OLEFINS. A CONVENIENT 

SYNTHESIS OF ALLYLIC CHLORIDES 

Shridhar 6. Hegde, Martin K. Vogel, John Saddler, Tanya Hrinyo, 

Ned Rockwell, Robert Haynes, Michael Oliver and Joseph Wolinsky* 

Department of Chemistry, Purdue University, West Lafayette, Indiana 47907 

Summary: The reaction of HOC1 with more highly substituted olefins in methylene chloride 
affords allylic chlorides in 60-80% isolated yields. The utility of the reaction is illustrated 
with the synthesis of Rose oxide and a-monoterpenes. 

We wish to report a synthetically important reaction of hypochlorous acid with more highly 

substituted olefins leading to allylic chlorides rather than ch1orohydrins.l This modification 
n 

involves the trivial use of methylene chloride as solvent for the olefin.' The reaction is 

easily performed by adding dry ice slowly to a mixture of 4.1 g of "70%" calcium hypochlorite 

(40 IMKI~ of HOCl), 20-40 mL of water, 40 am101 of olefin and 200 mL of methylene chloride. In 

this manner 1-methylcyclohexene3 affords 2-chloro-1-methylenecyclohexane (l_)5 and 3-chloro-2- 

methylcyclohexene (2) in 60% yield and only 25% of chlorohydrin 2. In the absence of methylene 

chloride chlorohydrins 
6 

are obtained exclusively from I-methylcyclohexene. 

+ H°C1(aq) 

CH2C12 

Employing these conditions, olefins such as I-octene, cyclooctene and cyclohexene yield 

chlorohydrins exclusively or predominantly' suggesting this addition-elimination reaction is 

limited to more highly substituted olefins. 

The reactions of HOC1 appear to be regiospecific and in many of the cases examined to date 
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HOC1 discriminates readily between two or more double bonds. Furthermore, functional groups 

such as alcohols, aldehydes, epoxides, ethers, esters, ketones and nitriles are not altered 

in competition with an olefin. Thus citral &), methyl geranate (&), geraniol (s), 

geranyl acetate (4d), nerol (&), dimethyl ester (2) and dinitrile (3) afford the corres- 

ponding allylic chlorides (5a_9)8 in 60-80X 

AAf 
Y 

isolated yields. 

4a: X = CHO - - CH20H 4e: Y = 5a-g 

- 4b:X=C02Me 4f:X=Y=C02Me 

4c: X = CH20H - 3: X = Y = CN 

4d: X = CH20Ac - 

The absence of participation of an alcohol function is not only observed with geraniol 

(s), nerol &) and citronellol (a), but with linalool (7) and isopulegol (2) as well. 

&%AQ HOC1, 
OH 73% 

L Cl 8 

The selectivity of HOC1 toward the terminal trisubstituted double bond in acyclic terpenes is 

further demonstrated' in the reaction with methyl y-geranate, 
11 

myrcene, citral en01 acetate, 

farnesol" and nerolidol where allylic chloride 11 (83%), 12 (60%), _Q (66%), 14 (78%) and - - 

15 (76%), respectively, are obtained. - 

y cOPe yL5 
11 12 - - 

FOAc 

Cl 
13 - 
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CH20H 
\ $3 Cl \ 

H 

0 
15 - 

Limonene monoxide and carvone react cleanly at the isopropenyl group to afford 16 and 17 -- 

in high yield. The reaction with A3-carene is uneventful yielding (68%) chlorides M and 19 in 

a 3:1 ratio. 

16 17 16 19 - - - - 

Finally, we illustrate the utility of the HOC1 reaction with the syntheses of Rose oxide (20)14 

(ca. 50% overall yield) and a-monoterpenes 21a_c15 as outlined below. 

OR -> R 
NaOH 
ROH,’ 

m, 

A 
(-HCl) 

6: R = H or AC 20 - 

Cl 50-60% 21a_c: X = CHO, C02Me or CH20H 

5a-c 

Further studies of the reaction of unsaturated compounds with HOC1 and the use of the 

resulting allylic chlorides as synthetic intermediates are in progress. 
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