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SIMPLF NEW SYNTHESIS OF GEM-CHLOROBROMO COMPOUNDS BY HOMOLYTIC
PHOTOSUBSTITUTION OF GEM-CHLORONITROSO COMPOUNDS
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In contrast to gem,-dichlorides and gem.~dibromides the mixed geminal dihalides
with the exception of the corresponding cyclopropanes are not readily available,

In a previous investigation of the mechanism of the {n*,n*) photochemistry of
gem.~chloronitroso compoundsl 1t was shown that the use of bromine as radical scavenger
1n the photolysis of 1-chlero-l-mitrosacyclohexant leads to quantitative formation of
1-chloro-1-bromocyclohexane. The preparative potential of this method, which 1s
evident from the earlier work1’2 has now been verified and 1ts scope explored. The
method 1s of synthetic interest for two reasons the starting materials are readaly
availlable, since gem.—chloronitroso compounds can be made easily by chlorination of
oximes; and the use of specialised phoetochemical equipment 1s net essential, external
irradiation with unfiltered light of ordinary tungsten filament lamps being adequate

Typically, the reaction 1s carried out with a 5—15x10_2 M solution of the chloro-

nitrosoe compound 1n Ccl] or CFCl, 1in the presence of a five-fold molar excess of Br
't

3

A 400 W high pressure sodium lamp used i1n the arrangement described prev1ously3, :
although not essential, is optimally suited The photolysis 1s completed within 10

to 30 minutes. Standard work-up procedures afford good yirelds of the gem.-chlorsobromo
compounds, as 1ndicated by the examples summarised in Lhe table. If tungsten lamps
are used as light sourccs the conversion rate 1s lower due to the lower light

intensity, the yields being unaffected

Table: gem —chlorobromo compounds R1R2001B1 prepared
*
Compound R] R2 yields Literature

1 CH, CH 5
2 CH3 C2H5 85 4,9
3 CQH5 02H5 90 5

t~C H 0 6
" Ol 1" !
5 cyclo—CGHIO 89 1,7
6 2,2-adamantyl 92 -
*

1solated yields, purity (by g l.c.) > 98%.
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No.

All of the compounds have bheen described previously in the literature wilh the
exception of 2-chloro-2-bromoadamantane, which had m p 1830, ir (KBr). 2930, 2860,
1560, 1433, 1353, 1270, 1100, 960, 902, 772 and 640 cm_l and was 1dentified hy 11s
correct microanalysis

The reaction described here 1s new apart from the original brief ment10n1’2
and can be summarised as in (1)

R hy . BI‘Q

lR2C01N0

R R (C1B) (1)

The absorption of light of wavelcngths 500-700 nm resules in photodissociaiion of svhe
C-N bond of the nitroso compound The reaction of the photolytically generated
a—chloroalkyl radical with Br, will lcad lo the obseived product and can be classified

as an SHQ reaction, 1n which a bromine atom 1s displaced (2)

R R, CC1 + Br, —— RR,CCIBr 4+ Br (2}

The results summari<ed 1n the table indicatc ¢lcarly that route (3) provides an
attractive method for convertiing carbomil compounds into ihe gem —chlorebromo

compounds via the oximes and chloronitroso compounds

Ni, 08 L, Br,
R R,(=0 ———— R R,(=NOH — RR(CIN0 ——0"’ R R,CCIBr (3)

The use of 1odinc 1nstead of bromine as radical scamvenger permits the synthesis of
gem.~chloroiodo compounds according 1o equation
hv, T,
R R, CCINO I RR,CO1T (4)
As Lhe weak n*,r* absorption band of the nitrosc compound 15 submerged 1in the strong

rodine absorption, the i1rradiation times are longer and the vields smaller duc to

s1de reartions Optimal expertmental conditions for (4) hate vet to be found, however
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