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The photolysis of a &up of diazocompounds has been reoentu 
studied quantitatively 2a ; a reaction mechanism was suggested in- 
volving as primary act nitrogen elimination with formation of carbe 
ne intermediates 2. The influence of molecular structure on quantum 
yield was interpreted as implying limiting forms with a large degree 
of charge separation. As to the medium effect, qualitative iuforma- 
tions on diphenyldiazomethane were inferred from a study of the final 
products of photolysis, therefore relating to the global process of 

2b cleavage . 
Following previous kinetic, infrared and mass-spectrometric mea- 

3 surements , it seemed of interest to get some informations on the 

solvent effect for the primary act of photolysis of some suitably 
chosen diazocarbonyl compounds. 

The irradiationshave been made with a Bausch and Lomb grating 
monochromator (linear dispersion 66 8/mm In the first order) and a 
Ranovia mercury arc source of high intensity; a potassium ferrioro_ 
late actinometer has been used throughout. The excitation condt 
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tions were of totel absorption of radiation; the extent of decompo- 
sition was followed at time intervals with an Optica CF4 grating 

spectrophotometer, after dilution of the solutions; both for the 
excitation and for the kinetic measurements, the region of peak 
absorption cf the diazocompounds near 300 p was used, excluding 
in this way any appreciable contribution to the absorption from 
the photolysis products. 

In such conditions, the quantum yields here reported clearly 
refer to the primary photochemical act. Preliminary experiments on 
each side of the 300 uju maximum, as well as on the bend at 250 

"rP 
did not show any wave-length effect on the quantum yield within the 
limits of experimental error (4 experiments in methanol at 250, 278, 

294 and 313 nju gave an average value of 0.4620.02 for the quantum 
yield). It may be pointed out in this respect that qualitative in- 
formations by L. Horner 2a in the region of the presumed n-a 
transition,which in our case appears as a weak shoulder near 370 

Y', 
do seem to !_ndicate instead a remarkable lowering of quantum yield. 

The compounds studied were diaxoacetophenone and its para methyl-, 
methoxy-, chloro- and nitro-derivatives and phenylbenzoyldiazometha 
ne; for their preparation, see ref. 3. The solvents used were Erba 
RP or RS grade, purified when necessary via standard methods. - 

The table gives the results obtained in methanol and n-hexane 
and - for the diazoacetophenone and its p,methyl derivative - in 
solvents of varying polarity. It was admitted 2 that the carbene 
intermediat,e formed in ti,e primary photolytical act gives a ketene, 
by a Wolff rearrangement; depending on the mediwn, the ketene cm 

be isolated as such, or it can dimerize or react with the solvent. 
In particular, in hydrOXyliC media it forms an ester of the homo- 
logue acid, e.g. for the diazoacetophenones: 

p,XCsH,CO-CHN, hv ---> p,XC,H,CO-CH --> p,XC,H,CH=CO =-> p,XC,H,CH,COOR. 

It should be noted that by changing the solvent these conpounds 
undergo a fairly typical variation of the relative intensity of the 
two main bands at 250-300 "y^, with a bathochromic shift in pol?r 
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TABLE 

Solvent effect on h max at 300 aju and on quantum yield for the pho- 
tolysis of diazoacetophenones. 

‘ , a ; lethyl acetate: 
1 

4 ; n-hexane ethanol 1 jwater-ethanol i 
I 

methanol , 8. 
I -20% ; 

, I , 1 I t t 

t I t , 1 : 1 t t I I 1 

i(277) ;(286) 

; 
t 

I H 0.55 295 0.44 297 0.45 294 0.46 ; 298 

i CH, 0.62 295 0.39 ; 1 298 0.39 i : 296 0.41 i 301 0.30 ; 
I 
i CH,O i 

; 
I I 

283 0.50 1 t t 
i 

304 0.34 
i I 

j c1 j(287) 0.62 i 
! t : I , I , 299 0.41 i I , , 

I NO, 1 I 
I 

: 307 0.18 i I I t 1 a I I I 1 t 

a Some figures in n-hexane are in parenthesis as they refer to ill-defined 
pegks or shoulders. 

4 media, as observed for the corresponding acetophenones . 
The substituent and solvent effects on the spectra (mainly on the 

frequencies) can be explained as substantially due to interactions 
of mesomeric type, probably more active in the excited electronic 
state; this explanation is based on the analogies with the spectra 
of the corresponding acetophenones, taking however into account the 
fact that in this case the charge distribution in the electronic 
states is likely to be markedly influenced by the diazogroup. In 
this respect it may be observed that the substituent effects on the 
I.R. ? 3 NN are very small , except in the case of more drastic modi 

fications of structure; as tc the YCo, the substituent effect invol 
4 ves a frequency range larger than for acetophenones , again reflec- 

ting an influence of diazo,-roup in the elEctronic distribution. 
The rate of nitrogen elimination appears to be ;Iffected in a si- 

milar way because the para-substituents cause a general lowering in 
the quantum yield almost independently from the nature of the solvent 

4 ;t.F. Forbes et sl., Can. J. Chem. 22, 488, 1049 (1957). 
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(see data in methanol end n-hexane; the figures in methanol are in 
good agreement with the ones given by Horner 2a 5 ) . 

These values, together with those obtained for diazoacetophenone 
and its p,metbyl-derivative in different solvents, show a notable 
lowering of quantum yield in polar and hydroxylic media. Other non 
quantitative experiments carried out in aqueous ethanol on the same 
diazoketones have also revealed a slight but definite reaction rate 
lowering on increasing the water content in the range 0 + 85%. 

In the literature there are to be found only a few sufficiently 
detailed studies as to the solvent effect on the quantum yield of 
photochemical reaction; the informations obtainable are often frag- 

mentary and difficult to compare 6. Often the work deals with the 

effect of the solvent on the global reaction, which may lead to 
final products of different nature by the intervention of varying 
mechanisms according to the type of solvent (see for instance Hor- 
ner's work on diphenyldiazomethane 2b). The medium effect on the 

primary step of photolysis is generally more difficult to be inter 
preted because it implies, in addition to solvent polarization phe 
nomena in the fundamental. and excited states, other less clear ef- 
fects on the electronic transitions in question and on the redistri 
bution of excitation energy followed by radiative or non radiative 

5 A recent attempt [H. Ziffer and N.X. Sharpless, J. Org. Chem. a, 
1944 (1962)] to correlate the Homer's data for the substituent 
effect on quantum yield in methanol with the Eammett equation, 
seems to indicate a satisfactory correlation on olotting log @.& 
vs. d , although its significance is somewhat uncertain. Cur results 

in nrhexsne, while roughly confirming the Dlot in methanol, are 
obviously unsufficient to support the type of trend proposed. 

6 see for instance D. Schulte Prohlinde, Ann. 612, Il.4 (1958); D. -- 
Booth and R.L Noyes, J. Am. Chem. Sot. 3, 1868 (1960); G.I1. Strop 
gin, Trudy Khim. i Khim. Tekhnol. 2, 141 (1959); 2,398 (1960); 4, 
419 (1961) [see C.A. 54, 10906e (1960); 22, 257PPe (1961); 25, - __ 
62f (1962)]. 
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conversion processes. 
The primary stage of photolysis, with which the present measure- 

ments are concerned, is presumably the same in the different solvents; 
it is therefore to be expected that the influence of the medium may 
be interpreted on the basis of a varying extent of conjugative phe- 
nomena end of the intervention of limiting forms suitable to cause 
an excitation energy redistribution favourable to dissociation; this 
interpretation may be proposed both for the substituent and solvent 

effects. 
The prevailence of mesomeric effects on the quantum yield is also 

suggested by the above mentioned parallelism between the trend of 
the U.V. spectra and of the photolytical yield, in the sense that a 
Large mesomeric effect would explain both the bathochromic shift 
and the intensity change of the bends 4 and that such a behaviour 

is accompanied by a relevant yield lowering in eny case (see also 
above). i4oreover the observed independence of the quantum yield on 
the wavelength in a large interval suggests that the solvent effect 
on the excitation energy is not likely to influence appreciably the 

quantum yield. 
Finally we tried to test whether the substitution of the hydrogen 

atom of the -CHIN, group might cause any variation in the nature of 
the medium effect. To this aim we studied phenylbenzoyldiazomethane. 
The situation ie here somewhat involved owing to the thermal decom- 
position in solution, except in media of low dielectric constant. 
Anyway, in those solvents where quantum yield determinations have 
been possible, the medium effect appears to be little affected by 
phenyl substitution. 


