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Recent investigation of the stereochemical course of the addition of
nitrosyl chloride to olefins have shown that the addition mechanism of
nitrosyl chloride to double bonds depends upon the structure of olefins.

3)

The additions to norbornenel) and 3, 4, 6-tri-O-acetyl-D-glucalZ’ follow
cis stereochemical courses while that to Ag-octalin follows a trans one.

In order to use these reactions for a synthetic purpose, we have
studied the addition of nitrosyl chloride to cyclohexene, which is one of
the most common cycloolefins, and found that the steric course depends
upon solvents. This communication describes the results of such a study.

The addition of nitrosyl chloride to cyclohexene in liquid sulfur
dioxide4) afforded an adduct (I), in 60 - 80% yield, showing m.p. 152 -
153° after recrystallization from ethanol . (Anal. Calcd. for
C12HpgN,0,Cl: C, 48.9; H, 6.79; N, 9.5; Cl, 24.1; M. W., 295,

Found: C, 48.82; H, 6.76; N, 9.16; Cl, 23.80; M. W., 298).

On the other hand, the same reaction in methylene chloride, chloroform
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or preferably trichloroethylene afforded an adduct (II), in 10 - 24% yield,
showing m.p. 133 - 135° after recrystallization from ethanols). (Anal.
FPound : C, 49.01; H, 6.87; N, 9.15; Cl, 24.2; M. W., 295) .

Both of the adducts I and II were confirmed to be bis (2-chloro-1-
nitrosocyclohexane) by the elemental analysis and molecular weight
determinatien, but distinguished each other clearely b}r the depression of
the mixed melting point and spectral evidences.

The geometrical configuration of adducts I and II about the N-N
bond was assigned to trans by the N-O stretching frequencies, 1195 -
1222 and 1208 cm_l, respectively, by comparing with those of known
C-nitroso-dimers®: 7).

Therefore, the adducts I and II must be geometrical isomers of
cyclohexane ring.

The infrared spectrum of I shows an absorption at 745 cm ™}
characteristic of an equatorial C-Cl bonda), but that of II shows no

absorption at 740 - 750 cm ™! but at 685 cm™!, 9

suggesting the presence
of an axial C-C1 bond.

Evidences to establish the stereochemistry of the adducts were
provided with the nuclear magnetic resonance spectra as shown in
Figs. 1 and 2,

The n.m. r. spectrum of I shows proton signals at 4,51 T (1 H),
5.68 T(l H), and 8,18 T(8H). The signals at 4,51 and 5. 68 T showed
the same splitting pattern (a triplet with J= 11 cps further divided into

doublet with J=3,5 cps) and were assigned to protons at Cl and C2 ,

respectively, by comparison with C) protons of bis {nitrosocyclohexane)
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(5. 0T) and chlorocyclohexane (6.047) .

The strong coupling indicates trans conformation of the protons at
C) and C; in a chair form and the splitting patterns are well consistent
with those expected from the first approximationm) as shown in Fig. 1.
Therefore, the configurations of nitroso group and chlorine atom must
be equatorial and I is a trans adduct,

The n.m.r, spectrum of II is very different from that of I in the
region of tertiary hydrogens, showing proton signals at 4. 80 T (0.5 H),
4.95T(1, 5H) and 8.15T (8H). The signals can reasonably be explained
by considiering cis conformation of the protons at C 1 akd C, in a’chair
form. The axial proton at C couples strongly with axial proton at Ce
(J=12 cps) and weakly with two equational protons at C, and Cg (J= 3.3cps),
and half of it appears at 4,80 T and the rest of it falls at the same place
as an equatorial proton at C, which couples with neighboring three protons.
Therefore, the configurations of nitroso group and chlorine atom must be
equatorial and axial, respectively, and II is a cis adduct.

The finding of the dependence of addition of nitrosyl chloride to
cyclohexene on solvent will serve to apply the reaction to olefins of natural
products and it should be mentioned that the stereochemistry of nitrosyl
chloride addition is a sensitive function not only of olefin structure but

also of solvent,
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