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PHOTOOXIDATION OF
DI-T-BUTYLTH!QOKETONE

RECENTLY we had reported that tlickctones are con-
verted into tle corresponding ketcnes by singlct and
triplet oxygen!, As an excepticn, we f.ave new found
that di-r-but/lthiokctone(l)® is converted by triplet
oxXygen in the presence of light to an unexpected pro-
duct -sulfine ( )- alung with the expected di-¢-butyl-
ketone (2). Irradation of 1 (0+1 M) using & meduim
pressure¢ mergury lamp and corning glass f{iters
(> 450 nm) in cyclohexane dioxane, tetraLydrofuran,
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dicthylether, diglyme and methanol in an atmesplere
of oxXygen resulted in rapid decolcrisaticn. Purificatic n
of the product by column chremategraphy (silicage)-
benzene) gave di-g-butyl ketone and a nice crystalline
material (mp 47-48° C) having the following srectra)

properties:

IR (CCly) 1380, 1280, 1260, 1180, 1080, 1020 cm~2
PMR(CDCly) 1-536(s); 1:369(s).
CMR(CDCly) 216:49(s); 43-525(s): 40-425 (s);
30-621 (q); 29-543 (q).
Mass Spec mfe 174, 158, 131, 118, 112, 111, 101,
91, 84, 69, 57.
Analysis Found C: 61:06%; H: 10-50%

Calculated C: 62-047,
for CoH eSO H: 10-4i%/

Based on the above spectral data the preduct is identi-
fied as di-s-butyl sulfine, The product ratio in various
solvents a5 obtained frem PMR spectra is stcwn in

h
i}=5+02 Z50nm

eq. 1,
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Solvent #5002  €lof 3
Tetrahydrofuran® g1-5 18-85
Dioxane 700 10-0
Cyclohexane 54-0 46+ 0
Diglyme 53-3 367
B:nzene 46-0 54:0
Acetonitrile 33-3 66-7
Mcothanol* 1Ges 9QF -
Ethanol* 168 ¥’
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* accompanied by pol¥mer,

The formation of 3 is novel, considering the fad
that thiobenzephenone js comerted 0 U ¢ Colroys
ponding sulfine in the absence of Ligl £ 10 CX)gen atmeos-
pheredt, Ag the formation of 2 end 3 is sonttised by
triplet senyitistrs suth as 4,47-dibr mwbipd anyl and
1, 4-dibromenaphtbalene  and  quencted by tsaplet
quenchess suvh as anthragne wnd alloecsuee, Uy
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reactive state 1n the case of 1 is suggested to be the
first excited triplct state of 1%, 1In the above oxidation
of 1, either _inglet or triplet oxygen may be involved
as illustrated in eq. 2. The m-ckanism of the above
anamclous oxidation of 1 js being actively pursued in
our laboraterys,
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4. 1 js found to be stable in presence of oxygen in
the absence of light,

5. Since the submissicn of our manuscript a publi-
caticn cn the same subject has appeared.
Tamagaki, S., Akatgsuka, R., Nakamura, M,
and Kozuka,S., Tetrahedron Lett., 1979, p. 3668,
Results cf these two studics are broadly similar.
But, we wizh to emp*asise that tle ratio of sul-
fine to ketone is solvent dependent. We have
demonstrated the generaticn ¢f singlct oxygen
in this system by tre isolation cf oxidative pro-
ducts of dimethyl.ul 5}ide, 1,3-Ciphrnyl-icobenzo-
furan and cyclochexaliene up. o ex jtaticn of 1
in their presence, Sulfine fo rmaticn is quenched
by smglet oxvgen gquenchers, such as Dabeo,
dimethylsulptide, cyclolexadiine and 1,3-¢i-
phenylisobcnzefuran, Bascd on  these it s
suggzsted that sulphine formaticn proceeds
through path 5. Since di-z-butylketone is al o
produced by the dye sensitised oxidation but
pot quenched by singlet oOxygen quenchers
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(a) Chemical reaction
(b) Energy transfer

during self-scnsitiscd oxidation it is suggested tFat
2 is produced by path g and b. Tte crigin of
sclvent dependenvre is traced to the ccmpeti-
ticon between path @ and 4. As most of tre
thickctcne we arc investigat'ng gives only the
corresponding kctcnce, we belicve tlat ¢i-r-
butylthiokctone is an ¢xiepticn to cur cr'giral
general meckanism (Ref, 1), Full details cn the
oxidation of hindcred and unh'ncered t' jokctone
will be published at a later cdate. Our tf anks
are due to the referee for bringing our attention
to the above papcr,



