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30. ,B.Hydrindon. Is useless as a photocatalyst, as this substance itself is very 
readily aUacked by oxygen in alcoholic solution. 

1fs Ih6 

31. Indanedion 1.2. 
(saturated) 

32. Pentanetriketone. 

33. Diphenyltriketone. 

34. Alloxane. 

0.92 

Inactive. 

Inactive. 

0.39 

Exceedingly slight activity. 

These data allow liS to draw the following �c�o�n�c�l�u�~�i�o�l�l�s�:� 

,I. The velol'ities of activation are illdependent. of the concelltrat.ioll 
uI' the ketone (pl'illf.ed in bold type in the tables) within compara­
livel} wide limit. s, qllite cOI'l'espollding to the reduction veloeities 
fOlilld hefore I). This phellomellon does not, illdeed, manifest itself 
ill all t.he examilled cases, bnt it should not be forgotten that t.he 
('il'elllllstallces of Ihe experimellt Jlecessitate a certaiu degree of 
aetivity and soluuility of the ketone to I'each tha maximum velocity 
of act.ivation. 

eleal' examples in which the oxygen absol'ption remains constant 
\Vithin wide limits, are benzophenoJl, diaeetyl, alld, beJlzoyl acetyl 
(eompal'e the gl'aphieal repl'eselltations ill fig. 5 and 6). We some­
times see the Il.divity dimilli sh again in very high kefone concen­
tratiolls (20) or in tha lIeighbolll'llOod of the point of satlll'ation (1), 
\Vhieh must then be attl'ibuted 10 mlltual disllll'bances of the ket olie 
11101 et' 11 les ') . The dimillution of acti"ily in lowel' concentl'at.ions mllst 
!Simply be accollnted for by the absence of a sufficienl quantity of 
aeti"able ketorle molecules, in which part of the available light is 
left lI11used. Thai really in the coneenlmtion l'egioll of the maximum 
aclivalioll all Ihe photo-adive light is absol'bed by a layel' only 
1 mm. thick, I have heen able to prove very elearly by means of 
t he reaction vessel according 10 fig. 4, which can, fherefol'e, be 
perfect.Iy compal'ed with the "malItie tubeil" described fOl'mel'ly fol' 
the phoLo·chemicai l'edllctioll. When e.g. an alcoholic (or a benzolic) 
élollllion of banzophenon in a concentl'alion necessary fol' the maxi­
mum Rctivation is bl'Ollght info the outel' reaction vessel, a ben zo­
phenon soilltioll in the illnel' I'eactioll vessel appears to absorb no 
t"/lce of oxygen; the absorplioll begins, however, 10 become imme­
tliately pel'ceptible, as soon as the ketone conrentration in the outer 

:) COHEN, Rec. 39, 253 (1920). 
2) Ibid. P 273. 
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vessel descends below the CI'itical. In the I'egioll of maximum acti­
vatioll all the photo active light is, thel'efol'e, al'rested by Ii layer 
of 1 mm ., and this takes plaee independent of the solvent llsed, 
These phenomena are in perfect harmony with what was fOlllld 
before in llle ketone reduction. COl'l'esponding experiments with 
diacety l alld bellzo'yl a('etyl lead 10 perfectly Ihe same resulls. 
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Fig. 6. 

benzophenon ! 
11. phenylcyclohexyl kelone Fig. 5. 

phenyl. n. hexyl kelone 

1. 

III. 

111. 

IV. acetophenon 

V. acelylbenzoyl 

VI. diacelyl 

fJJ 

conc. t'n mol. 

(r;g.6. 

b. For the photo-activity of the mono-ketones the "al'omatic", 
characlel' is in general deeisive 1), eOl1stitl1tive factors being of 
inflllence by the sid~ of it. Thlls the pholo-activity of benzophenon 
has been red Ileed to about hal fits vaille, w hen one of the nuclei 

1) COHEN, Chem. Weekbl. 13, 902 (1916), 
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lias been bydrated (2) (fig. 5), and it has quite disappeared in the 
diey clohexyl ketone (3). That fOl' the rest the cyclohexyl nuclelH:I 
weakeIH:I the activity of the phenyl nucleus less than a pureI)' 
aliphalic gl'OUp, is pl'oved by tbe rnuch smaller activily of phenyl 
Ilo hexyl ketone (4) (fig. 5), whieb ma)' be pilt on a line with the 
aClivity of acetophenon and jll"Opiophenon (6,7) (fig. 6). On intro­
<inclion of C.H.-groups into the CH.-gI'onp of acetophenon, the 
activity al tit'st gl'eatly incI'eases (8,9), snddenly becoming 0 in 
Il'iphenyl acetone . ft is, indeed, known th at tl-benzpillacoline lacks 
all the ketolIe chal'actel'istics. IntIIe pheny I sn bsti tu tion pI'od llcls of 
a('etone (qnite inactive in themselves, just as di-n-hexyl keton (5,11», 
Ihe introdlt~tion of only one phell)'1 group appear~ to make tbe 
compound' photo-actb'e (12). Of the higher rheny I substitution pro­
ducts , the molecules built symmetrically show the greatest, activity 
(compal'e 13 and 16 with 14 and 15). . 

c. The photo-aclivity of tbe a-tl-di ketones is a mllch more general 
pl"Opel'ty, and bound neither to tbe specifically aliphatic or aromatic 
cllaracler, nol' in pal'tÎcular to tbe mOl'e or less syrnmetl'Ïcal stl'llC­
titre of the molecule. The introdnction of a second C = 0 group 
has 1I10slly a gl'eatly strengthening influence on the photo-activity 
(cornpare 18 and 20 with 11 alld 6), in which possible distul'bing 
influences issning from the rest of the molecule, are thrown into 
the background. Tn th is connection it is 8. g. interesting to point 
Ollt that phenanthrene qllinone (25), whieh is to be considered as 
a particlllarly ortho·snbstituted benzil, fal' exceeds all the examined 
ketones wilh regard to its relati\'a activity, whereas fluorenon (28), 
whieh ma)' be cornpal'ed wilh it, is perfectl,v inactive. The opposite 
case presents itself in the comparison of benzil (19) wHh regard to 
henzophenoll (1 ), where Ihe di-ketone cornpfll'ed with the mono­
ketolIe is less active. I I may, howevel', be possible thai in con se­
quenee of the slight SOlllbility of bellzil in alcohol the maximum 
activation concentration cannot he reached. 

Of great importance is also the acti,' ity of the a-tl-di-ketones, 
which cal'l'y one Ol' two fllrane-nllclei (21 and 22), which fU1'llishes 
a new proof of Ihe gl'eat resemblance in pI'operties of tbe furane 
alld benzol deri vali yes. 

d. Tblls we see that the phenyl and fllryl groups do not exel't a 
distlll'bing inflnence on each other in the a-tl-di-ketone; this influence 
is, however, evidentI)' particlllal'ly stl"Ong in the cOlTesponding 
mono-ketone, phenyl furyl ketone (17), which presents a very smaiI 
aelivity . Here the above-mentioned inflnence of the !'Jmmetry of 
the molecnle on the photo-activity of the mono-ketone is very 
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pronounced . This inflnellce of the symmetJ'y was already observed 
mOt'e than once in the photo-chemical redllction of Ihe substilution 
products of benzophellon, blll it had not been recognized as 'sucb 1), 
To give a further suppOl'1 lo this view it has been tried 10 make 
di-furyl ketone, a.s this compound would have to possess all activity 
equivalent to benzophellon. U nfOl'tunately all attempts to obtain this 
substance have failed so fat' '), bilt in this connection attention may 
already be drawn to the much greater aetivity of tel'ephtalophenon 
compared with isophtalophenon (23 and 24). 

e. A somewhat separate place among the a-i1-diketones occllpies 
camphol'qllinone, the activity of which is lInexpectedly slight, 
and moreover not reproducible. The greater Ol' smaller purity of 
the prepal'ations seems to be of great influence. 

f. a-Hydrindon (29) and indane dion 1. 2 . (31), cOllsidet'ed as 
internal condcnsation prodll(·ts of rflsp. propiophenon (7) and acetyl 

. benzoyl (20), present a greatly diminished activity. i1-Hydrindon 
cannot be uaed as object of comparison with mono-phenyl acetone 
on account of its great oxidisibility. 

g. The photo-activity of the examined u-~-y-tri-ketones is zero, Ol' 

so small as to be negligible (32, 33, :i4) a). This phellomenon must , 
without. any doubt, be Illtributed to Ihe paralysis of the middle 
C=O group caused by the solvent 4), through which tlle compolllld 
has practically quite lost its favourable properties of double a-~-di­
ketone. ' ) 

Delft, Apt'il H123. 

Labom tor'Y of Ul',qanic Chemisf1'y 
of the Technical University. 

1) Compare. COHEN, Rec. 39, 258 (1920). 
2) FREUNDLER, BI. (3) 17, 612 (1897). 
S) Compare for the photo-chemical reduction of alloxane Ciamician and Silber, 

Ber. 36, 1581 (1903). 
~) At first pentane tri-ketone and di·phenyl tri·ketone dissolve in absolute 

alcohol with a dark yellow colour, after standing some time the colour of the 
solution changes into light yellow, in which very probably alcohol addition 

products CHs-CO-C(~CO-CHs and C6H6-CO-C(~CO-C6H5 
'O~~ ,O~~ 

which are analogous to the hydrate, are formed. 
') Comp. SACHS, Ber. 34, 3052 (1901); 35, 3311 (1902); VON PECHMANN, Bel'. 

23, 3380 (1890); WIELAND, Bel'. 87, 1531 (190'); BILTZ. Ber. 45, 3662 (1912). 




