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Alkyl radicals having (t-butylthio)carbonyl group on f- or y-
position gave B- or y-thiolactones whereas the homologous radical
did not give &-thiolactone. These reactions involve intramolecular
radical substitution on the sulfur atom of thioester group. Ethyl-
thioesters have much less reactivity to the same substitution.

We have been concerned with the biomimetic radical rearrangement of thioester
groupsz) and have reported the formation of B-thiolactone on the photolysis of 2-
(t=butylthio)carbonyl-4-mesityl-2-methylbutylcobaloxime (Eqg. 1).3)This type of
intramolecular radical substitution on sulfur of thioester has no precedent and we
expanded the system from 2-(alkylthio)carbonyl-alkyl radical to 3- and 4-(t-butyl-
thio)carbonyl-alkyl radical.

Four organocobaloximes, 2-(t-butylthio)carbonyl-2-methylpropylcobaloxime (lgﬁ)
2- (t-butylthio)carbonyl-2-ethoxycarbonyl-4-mesitylbutylcobaloxime (gg),4) 3-(t-

) and 4-(t-butyl-

thio)carbonyl-2,2-bis-ethoxycarbonylbutylcobaloxime (ig),4 were synthesized from
5)

butylthio)carbonyl-2, 2-bis-ethoxycarbonylpropylcobaloxime (gg),4

the corresponding bromides lb - 4b and bis-dimethylglyoximato(pyridine)cobalt(I).
6)

Cobaloximes la - 4a were photolyzed in benzene

7)

and bromides lb - 3b were
treated with tributylstannane/AIBN in benzene. The product ratio and the total
yield of the products are shown in Egs. 2 - 5.

The structures of products 5, Q,B)

8, 11, 13, and 14 were deduced by comparing
the spectroscopic data of authentic samples. Product 7 was a mixture of S-t-butyl
3-methyl-2-butenethioate and S-t-butyl 3-methyl-3-butenethiocate which were identi-
fied by comparing the gaschromatograph-mass data and H-NMR signals of authentic
samples. Product 9 was deduced from IR absorptions at 1770 (B-thiolactone) and
1730 cm-l(ester); H-NMR signals at 2.99 and 3.68 (each 1H, d, J=9, ring methylene),

2.12 and 2.69 (each 2H, t, J=7); mass m/z=306 (9%, M+). Product 10 was characte-

rized by an unsaturated ester group, 1720 cm_l; 5.58 and 6.18 (each 1lH, br. s);
m/z=248 (41%, M').
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The structure of 12 was assigned from IR 1734 (ester) and 1725 cm-l(thiolactone);
H-NMR 3.00 and 3.78 (each 2H, s, two methylenes in thiolactone), and mass m/z=246
(28%, M+). High volatility of the products 5 - 7 made it difficult to determine
the yields though 30 - 40% total yields were obtained in a few runs.

Both processes, photolysis and tributylstannane treatment, give organo-
radicals.lo) The latter process gives the radical in the presence of tributyl-
stannane, an effective radical scavenger, and the reactions of lb and 2b result in
the formation of 5 and 8 as main products. The radicals from organocobaloxime la
and 2a, however, gave a thioester-rearranged product 7 and a thioester-eliminated
product 10, respectively, in addition to B-thiolactones and hydrogen abstraction
products. The photolysis of 3a gave only a y-thiolactone 12 and it is noteworthy
‘that the same radical intermediate from bromide 3b gave mainly 12 even in the
presence of tributylstannane. This result indicates that the radical substitution
of the intermediate from 3b is much faster than the hydrogen abstraction from tri-
butylstannane. On the other hand, the formation of §-thiolactone from 4a was not
seen but the prolonged irradiation of 4a gave a degradation product 14.

The ethylthio-esters corresponding to la, 1lb, and 2b gave no thiolactone and
the ethylthio-esters corresponding to 2a, 3a, and 3b gave a B-thiolactone 9 and a
y-thiolactone 12 but in much less yield. The radical substitution on the sulfur
atom of ethylthio-ester, therefore) is much less feasible than the substitution on
t-butylthio-ester. This difference in reactivity is accounted for by the stability

of a leaving alkyl radical Ro.
11, 12)amd are understood by

13)

Radical substitutions on sulfur are accumulating
apical attack of a radical and apical rupture of a léaving group. The rupture
of t-butyl radical must facile and the attacking step of a radical species is con-
dered to be a rate determining process. The apical attack is practical for radical
A and B, in which a radical center and the o*-orbital of s-Bu® bond can be nearly
colinear but the radical center is hardly colinear with s-Bu® bond in radical C.

The results recorded in this letter provide a new method to prepare B-thio-
lactone and y-thiolactone and also show the strong interaction between alkyl radi-
cals and the sulfur atom of thioester group when those are in a proper molecular
geometry. The latter concept must be taken into account when we discuss the bio-

mimetic radical rearrangement of thioester groups.
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