Tetrahedron letters No. 7, pp 593 - 596, 1972. Pergamon Press. Printed in Great Britain,
PHOTOLYSIS OF NITROSQOCOMPCUNDS. Part II’. ESTER EXCHANGE REACTIONS IN THE PHOTOLYSIS
OF GEM CHLCRONITROSOCCMPOUNDS.

B.G. Gowenlocka, G. Kreszeb and dJ. Pfa.bab.

aDepartment of Chemistry, Heriot-Watt University, Edinburgh EH! 1HX, Scotland.

bOrga.nic Chemisiry Institute, Technical University, Arcisstrasse 21, Munich, Germany.
(Received in UK 3 January 1972; accepted for publication 13 January 1972)

2,3,k on the photochemistry of geminal chlaronitrosocompounds

Recent communications
prompt us to report same of our results which have implications for the mechanisms
proposed in this field of study. It is apparent from these recent reparts that the

earlier dehydrochlaorination mechanism proposed by Mitchell and Camercns is incarrect.

| { \
_(‘;_(l;_N=o _h"_) /C=C—N=O+HCl
H Cl

The results obtained by de Boer et &.3 and by Duynstee and Mevish

strongly
suggest that the initial photochemical decamposition of geminal chloronitrosocampounds
always takes place by C-N fission. C-Cl fission, proposed by Creagh and Tr::i.ch‘!;enberg2
to accomt for the different product distribution observed on photolysis of methanol
solutions of 2-chloro-2-nitroscbutane compared with benzene solutions, is inadmissable
on energetic grounds [D(G—NO)6 = 34-41 keal.mole . D(C-Cl)7 = 76-80 Iccal.mole'1._]

The energy of the incident light employed is 45 kcal.mole-1. The alternative reaction
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scheme is ruled out by the absence of the required formalde}vdez’ 3s h(R=Me )oar acetmeh
(R=Priso > It is therefore apparent that the fate of the solvent is impartant far all
photolysis mechanisms in hydrogen donating solvents.

We have observed that an important product in the photolysis of gem
chlor anitrosocompounds in alcchols (R'OH) is the carresponding nitrite (R ONO) It

appears that this product has been overlooked by other workers due to the experimental
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techniques employed. In the case of methanol the corresponding nitrite is gaseous
and thus unless precautions are taken to trap the methyl nitrite, the product will
escape. In addition to this the nitrites may themselves be photolysed unless the
irradiating wavelengths employed specifically exclude the appropriate wavelength range.
When these precautions are taken it is possible spectrophotometrically to monitor the
nitrite formed throughout photolysis of an alcoholic solution of a geminal
chloronitrosocompound and to relate this to the consumption of the nitrosocompound
itself. Our studies on fifteen nitrosocompounds in methanol and isopropanol indicate
that this is a general reaction and reference to the Table shows two examples where
for every mole of nitrosocampound decoamposed between Q-3 and OS5 moles of nitrite

are farmed. We suggest that an ester exchange reaction, well known for the
production of lower alkyl ni'c.'t'ites8 is of importance. A basic reaction scheme will

involve the following

n
R-N0 —29 R+ NO (either directly or via RNO" ) @)
R+R=~NO ——) RNO @)
B,NO + NO === R,NONO )
RNONO + R'0H ——>  R,NOH + R ONO and/ar )
R - NO+2N0 ——>  RNOWO (s)
N=0
' RNCH + R ONO (6)
RYQNO + R OH ——>
N=0 N=0

The equilibrium (3 ) will normally lie well over to the left hand side but the
rapid irreversible reaction (L) will cause equilibrium (3) to move completely to the
right hand side. Ginsbarg9 has noted the occurrence of reaction (6) when
R = CF, and R' = CH,.

Product distribution will depend upon the subsequent reactions of the
hydroxylamine derivatives fram (4) and (6). In the absence of hydroxylic solvents

other reaction patterns are possible e.g. in benzene the N-nitrosohydroxylaminenitrite
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can rearrange to the diazonium nitrate with subsequent production of nitrogen.

R-l;lowo—) RNQONozﬁ R+N2+N03 7)
N=0
The fact that nitrogen is only a minor producth far the photolysis of these compounds

in alcohols is thus readily explicable. In the absence of alcohol, equilibrium (3)

will play only a minor role and reactians (h) and (6) will of course be absent.
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