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Reactions of alkythypochiorites and xenon difluoride with cyclohexene give primarily 1-chloro-2-fluorocyclohexanes
via formation of a complex between xenon difluoride and the alkylhypochlorite.

Key Words: Xenon difluoride; methylhypochlorite;
t-butylhypochlorite; triethylcarbinylhypochlorite;
1-chloro-2-fluorocyclohexane; 1-chloro-2-hydroxycyclohexane.

Alkylhypohalite:'.1 (ROC) and xenon diﬂuoridez(Xer) are electrophiles that react very slowly with alkenes in
aprotic solvents without acid catalyst. On the other hand, these electrophiles and alkenes do react with or without
catalyst in protic solvents™ or in aprotic solvents under radical reaction conditions.

We were surprised to observe a smooth reaction when cyclohexene in carbon tetrachloride was treated with a
mixture of t-butylhypochlorite (1) and xenon difluoride (Scheme). This reaction did not occur when the alky)
hypochlorite or xenon difluoride were added separately to cyclohexene in carbon tetrachloride. Product distributions
forROCI(1R =t-Bu-;2R = (02H5)3C-) and Xel"2 with cyclohexene are given in the Table.

We suggest that the products are formed via a complex such as 21a or 21b. The evidence for a complex is
listed below:
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TABLE
PRODUCT RATIOS FOR CYCLOHEXENE + XchlN (Xﬂ4 WITH
(CH3)300(2I (czns):,ooc:l
Product Rati Prod Rati
3 trans 494 3trans 54.5
3cis 0.3 3cis 03
4 trans 1.3 4 trans 1.6
Strans 72 S trans 32
6 trans 4.5 7 trans 06
8 trans 7.6 9 trans 54
8cis 02 9cis 03
10 4.7 10 1.6
11 14.8 11 11.0
12 04 12 0.0
13 33 13 6.0
i4, 15, and 16 32 14, 15, and 16 : 6.0
(trans & cis) (trans & cis)
17 33 18 a
34 8 20 9.5

83 .nable to quantify
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a. Production of alkenes 19 and 20, and the chlorohydrin §, are consistent with complex formation as shown in
equation 1 with 21a. The alkenes and chlorohydrin 5 are not observed when tetrabuty! ammonium fluoride
and the alkylhypohalites are reacted with cyclohexene without XcF2.5 This indicates that the complex is
required for elimination to the alkenes.
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b. Formation of the unexpected products 6 and 7 from 1 and 2 respectively can best be explained from a
complex. We suggest that the hypochlorite anion ®ocy, eq 1) attacks the complex to form CH;0C1 from
2laand CZHSOC] from 21b (equation 2). Apparently a complex is required because methyl hypochlorite
(CH;0C]) and acetone are not formed when (CH5),COCI is treated with calcium hypochlorite in THF.
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ROCI + cyclohexene M 6 of 7

c. Chlorine monofluoride (CIF) is formed (equation 2) and can be swept with nitrogen into an adjacent flask
containing cyclohexene to give 3 under conditions which do not carry Xer or (C2H 5)3C0Cl from the
reaction vessel. ‘

We are continuing to study this reaction with other hypohalites and N-haloelectrophiles.
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Chlorohydrin products are also formed when (CH3)3COC] and boron trifluoride etherate are treated with alkenes
to give fluorohalide products.l In this previous paper, we assumed the chlorohydrin products formed were due to
moisture. Reinvestigation of this reaction under anhydrous conditions and with moisture added did not change
the amount of chlorohydrin products. Thus we believe that a complex is also formed between alkyl hypohalites
and boron trifluoride.
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