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Carruthere*(l) recent paper has urged ue to preeent a 
preliminary account of a pert of our investigations on the 
photochemietry of organic compounds. 
By oolumn chromatography of reaction mixtures, obtained by 
UV irradiation of 0.5-1*10-2 molar solutions of dibenzyl 
sulfide (Ia) in hexene 

I,: B, = H2 = H 

B,+2-S-~2~2 'b: '1 - '2 = =3 

I,: B, P H; B2 = CH 3 
we isolated in accordance with Carruthere: benzyl meroap- 
tane (Ii), bibenzyl (III), trane-etilbene (IV), phenanthre 
ne (V) and dibenzyl dizulfide (VI). In addition a new ccm- 
pound wae izolated which turned out to bea,ebiz(benzyl- 
thio)toluene, Cg 5 Ii CH(SCH2C&)2 (VII). Furthermore UV 
epectrophotometry shored that toluene was also present. 
When Ia wae irradiated in methznolic or ethanolio solution 
or in acetic acid the acme oompounds were found but there 
wae alzo some hydrogen eulfide preeent. 
Using gas-liquid chromatography an attempt wae made to ezta- 
blieh the eequence in which the compounds appear in the 
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reaction mixture. 
After two hours of irradiation only bibenzyl, benzylmercap- 
tane and dibenzyl dieulfide were found. After four hours 
small smounts of stilbene and phenanthrene could also be 
detected. If the irradiation was continued until the star- 
ting product had disappeared (16 hours), the amounts of 
etilbene and phenanthrene had increased whereas the rela- 
tive amounts of the sulfur containing suostances, mercap- 
tane and disulfide, had diminished. Besides the peaks of 
these principal products, several minor peaks of other 
compounds appeared in the chromatogrsm of the last experi- 
ment. 
Similar observations were made on the irradiation mixture of 
4,4'-dimethyl dibenzyl sulfide (Ib). 
From irradiation experiments with the unsymmetrically eub- 
stituted derivative Ic it was clear that the etilbenee and 
phenanthrenes have to arise via compounds formed earlier 
from break-down products of the starting component. Under 
the influence of light Ic gave, as well as the monomethyl 
derivatives of III, IV and V, also the corresponding non 
substituted and symmetrical disubetituted oompounde. The 
proportions of related products in this ease were almoet 
the ssme as those obtained from W photolyeie of an equi- 
molecular mixture of Ia and Ib. So, etilbene cannot be the 
product of some intramolecular transformation of dibenmyl 
sulfide. 
No 4-methylstilbene or 3-methylphananthrene could be de- 
tected among the irradiation products of a mixture of Ia 
and 4-methylbibenzyl and only a trace of unsubetituted 
phenanthrene was formed photochemically from a mixture of 
Ib and bibenzyl. From these results it was concluded that 
bibenzyl could not be an important intermediate in the 
formation of etilbenee. 
Another possible precursor of etilbenee in our experiments 
seemedto be 1,2-diphenylethyl benzyl sulfide (VIII), 
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C&CH2~C6Hg 
(VIII) 

SCH2C6H5 

It could easily be formed by photolysis of dibenzyl sulfide 
and might be a source of bibenzyl radicals which then could 
disproportionate to stiloene and bibenzyl. Photolysis of 
VIII resulted in a similar mixture as that obtained from I 
but the relative proportions of the various reaction pro- 
ducts differed greatly. After only two hours of irradiation 
the main products were bibenzyl and phenanthrene which 
appeared in about equal amounts. Compound VII was slso 
found and benzyl mercaptane and dibenzyl disulfide were 
present only in small quantities. After irradiation for 
five hours the starting compound had disappeared but the 
composition of the reaction mixture was nearly the s& as 
with aborter irradiation times. All peaks present in the 
gae @romatogram of these irradiation products were also 
observed in the G.L.chromatogram of the irradiated products 
of I. In accordance with these results the main products in 
irradiation of I-tolyl-2-phenylethyl benzyl sulfide, 

4-a~C6h4ya2C6h5, were p.methylbibenzyl and j-methyl- 

scH2c6H5 phenanthrene. Unsubatituted bibenzyl, 
etilbene, phenanthrene and dibenzyl sulfide were minor 
products in this case. From these results it seems pro- 
bable that the formation of etilbenes and phenanthrene, 
unexplained in the paper of Carruthers, takes place via 
compound VIII. 
Ae eeveral. not too unstable radicals seem to arise from 
the photolysie of dibenzyl sulfides it is rather diffi- 
Cult to present a complete series of reaction steps which 
may describe the formation of the various products isola- 
ted. A tentative echeme may be, however, as follows. 
W irradiation of dibenzyl sulfide splits the molecule into 
benzyl and benzylthiyl radical (a), 

(a) WHSCH~&OCH 2 2 2' + QCH2S* 
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. 
l'heee give rise to a third radical, C6H5CH2SCHC6H5 (IX) by 
hydrogen removal from the starting compound, thus explai- 
ning the preeence of toluene and benzylthiol in the reactim 
mixture (b and c), 

(b) QCH2' + QCH2SCH2Q + QG-$ + WH2StHQ (IX) 

(c) QCH2S= + QCH2SCH2Q + QCH2SH + QCH2S6HQ (IX) 

Bibenzyl and dibenzyl dieulfide are formed by dimerization 
of benzyl and benzylthiyl radicals (d and e) or by reactione 
of these radicele with unchanged dibenzyl eulfide (f and g), 

(d) 2 QCH2* --) QCH2CH2 Q (III) 

(e) 2 QCH2S* + QCH2SSCH2Q (VI) 
(f) QCH2' + QCH2SCH2Q -D QCH2CH2Q (III) + QCH2S* 

(g) QCH2S' + QCH2SCH2Q -D QCE,SSCH2Q (VI) + QCH2* 

Aleo in ti analogoue manner the radical IX may combine with 
benzyl or benzylthiyl radicals (h and I) or eventually may 
interact with the starting compound giving riee to the for- 
mation of compounde'VI1 and VIII (j end k), 

(h) QCH,S&iQ + QCH2' --+QCH2S 
f"" 

(VIII) 

CH2Q 
(i) QCH,S&iQ + l SCH2Q +(QCH2S)2CHQ (VII) 

(j) QCH2S&iQ + QCH2S&i2Q -+QCH2Sy (VIII) + %WH,Q 

CH2 Q 

(k) QCH2&HQ + QCH2SCH2Q -+ (QCH2S)2CHQ (VII) + 'CH2Q 

Ae many benzyl and benzylthiyl radicals disappear from the 
eolution by dimerization or reaction with the eolvent,then 
in the photolyeie of dibenzyl sulfide the concentration of 
C6H5CH2S6HC6H5 radicals which arise only via the former ra- 
dicala will be low and ao the producta VII and VIII will be 
preaent in only emell amounts. However, by irradiation of 
VIII C6H5CH2S&HC6H5 will be formed in the first step and now 
VII will appear in higher amounta,e.g.aa formuled in (l), 
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(1) 4CH2S @ + @CH*S* + @cH2s)2CIQ+ ucH*' 

CH2@ 
The etilbenee (and pheaanthrene) aeem to arise only ria 
VIII, possibly by dieproportionation of prlmarlly formed 
bibenql radioale (m and n), 

(In) @ cH2S$0 + 0 cH2S’ + 0 CH,bH (0 

(n) 2wx2si@ -w@CH-CH@+ wH2CH2@ 

The dieulfide (VI) might be the oxidizing agent in the 
oxidation of dihydrophenanthrene formed from irradiation 
of etilbene. 

#CH=CH(9 (oie) % phenanthrene. 

A morp extended survey of this work will be published 
elsewhere. 

(1) ~.Capmthera, Nature, s, 908 (1966). 


