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Recent covznunicatians2'3'4 on the photochemistry of geminal chloronitrosoccnnpounds 

prompt us to report sane of our results which have implications far the mechanisms 

proposed in this field of study. It is apparent from these recent reports that the 

earlier dehydrochlorination mechanism proposed by Mitchell and Camercm 5 is incorrect. 

I I \ 
-c-c- N=O UJ C=d 
; ;1 

-N=O+HCl 
/ 

The results obtained by de Boer et a.l.3 and by mstee and Mevis' strcmgly -- 

suggest that the initial photochemical decomposition of geminal chloronitrosocompounds 

always takes place by C-N fission. C-Cl fission, proposed by Creagh and Trachtenberg2 

to account for the different poduct distribution observed on photolysis of methanol 

solutions of 2-chloro-2-nitrosobutane compared with benzene solutions, is inadmissable 

an energetic grounds 
r 

D(C-NOf = 34-41 kcal.mole -1 . D(C-C1j7 = 76-80 kcal.mole 
-1 
3 . 

The energy of the incident light employed is 45 kcal.mole 
-1 
. The alternative reaction 

\ 
-_N=Ohu, -* R'OH \ 

-N=O ->A~-; OH + cl. 

Cl Cl! 

-OUj;C=N- 

Cl 

scheme is ruled out by the absence of the required formaldehyde 2,3,4(R=&) or acetone 4 

(R=ffiso& It is therefore apparent that the fate of the solvent is important for all 

photolysis mechanisms in hydrogen donating solvents. 

We have observed that an important product in the photolysis of gem 

chloronitrosccompounds in alcohols (R'OH)is the corresponding nitrite (R'CE?O). It 

appears that this Ie-cduct has been overlooked by other warkers due to the experimental 
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techniques employed. In the case of methanol the carrespmddng nitrite is gaseous 

and thus unless precautions are taken to trap the methyl nitrite, the voduct will 

escape. In additim 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 spectrophotaaetrically to monitor the 

nitrite formed throughout photolysis cf an alcoholic solution of a geminal 

chlorcmitsosoccmpound and to relate this to the ccmsumption of the nitrosocampound 

itself. 0x studies on fifteen nitrosoccmrpounds in methanol and isopropanol indicate 

that this is a general reaction and reference to the Table showe two exsmples where 

for every mole of nitroscccrcpouud decomposed between 0.3 and 0.5 moles of nitrite 

are formed. Ws suggest that an ester exchange reaction, well Imown for the 

producticn of lower al@1 nitrites' is of importance. A basic reaction scheme uill 

involve the followdng 

R-NO Sk) 

R+R- NO __) 

R2N0 + NO + 

I$NONO + R'OH -3 

R - NO + 2N0 -) 

qaJ0 + R'OH -> 

N=O 

R + NO (either directly or via RNO*) 

R2NO 

R2NONO 

R2NOH + R'ONO and/or 

YCNO 

N=O 

TOH + R'ONO 

(1 J 

(2) 

(3) 

(4) 

(5) 

(6) 

N=O 

The equilibrium (3)willnormallylie 

rapid irreversible reaction (4) will cause 

right hand side. Ginsburg9 has noted the 

R = CF3 and RI = CH3. 

well over to the left hand side but the 

equilibrium (3) to move completely to the 

occurrence of reactian (6) when 

Product distribution will depend upan the subsequent reactions of the 

hydrox@unine derivatives frcnn (4) and (6). In the absence of hydroxylic solvents 

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

R-YONO, RN2ONO2+ R+N2+NO3 (7) 

N=O 

The fact that nitrogen is cmly a minor product' for 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 reactims (h) and (6) will of course be absent. 

J.P. thanks the British Council for an exchange scholarship during the tenure of 

which some of this worEwas carried out. 
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