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Summary: a free radical reaction has been applied to several 1,2 epo-
xldes; the reglo and chemoselective reduction of the epoxy ring to arfford
secondary alcohols occours, In presence of Nal and nBuzSnH in DME at
80C, 1n rather good Yyield.

The mechanistic aspects of the free radical reactions have been exten-
sively studied since 1960’sl, but only recently some useful applications
to organic synthesis have started to appear more frequently2 ; the high
chemoselectivety and specificity of the radical process has been often
used in the total synthesis of several complex organic molecules3. where
the coexisting presence of several reactive groups could be an unsoluble
problem for many organic transformations.

In 1975 Barton4 discovered a useful deoxygenation reaction of secondary
hydroxyl groups via free radicals; neverthereless, because of the instabi-
lity of the intermediate primary radical, this method cannot be applied to
primary alcohols. More recently Ueno et al.® have demonstrated the possi-
bility to reduduce a primary hydroxyl group via its tosyl derivative, by
free radical reaction (Nal, nBuzSnH in DHME).

Considering our studies in the synthesis of 2-azetidinonesS Key inter-
mediates in the synthesis of important p-lactam antibiotics, we have
applied the Ueno procedure on compound i7 to obtain 2, with the reaction
favourably proceeding in 24 h., with 75/ yield and complete chemoselecti-

vity. In the preceding paper in this issue we have shown the obtaining of
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the same product 2 by reductive opening of the epoxide 3 and successive
protection of the secondary hydroxyl group, employing the same reaction
conditions used by Ueno: Iin this case 2 was obtained as the only product,
with 857 yileld after purification, in 2 h. at 80C. Comparing the two
methodologies we have obtained 2 in higher overall yield and shorter time:
it 1is also noteworthy the complete regioselectivety obtained for this

particular and interesting compound.
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To test the flexibility and the usefulness of our reaction we have
extended 1t to a series of different 1,2 epoxides as shown in the table.

The chosen examples are spread from simple (entries 1,3 and §5) to
some chiral epoxides (entries 2 and 4) of significant importance 1in
asymmetric synthesis. Apart from the rather good yield (79-95%) it seems
that the regioselectivity of the reaction may be related, in some way, to
the steric hindrance of the substituent of the epoxy ring.

In a typical procedure the epoxide (1 eq), diluted in anhydr. DME under
a nitrogen atmosphere, is added of Nal (25 eq), nBuzgSnH (25 eq.) and
AIBH, and then allowed to stand at 80:C for 1-6 h. After the reaction is
completed and quenched with MeOH at room temp., silica gel is added and
the mixture stirred for 10 min. The solvent 1s then evaporated under
vacuum and the residue poured on a silica gel column and chromatographed.
The crude product, dissolved 1in CH3CH is washed three times with hexane;
the CH3CN phase is concentrated in vacuo affording the product almost
pure , free of tin organic compounds.

We are now investigating an extension of a similar procedure to «,B-

epoxy esters and acids, and a possible utilization of the radical process
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TABLE

yield ratid time temp.

H
M
7 : '
?>\/E\ ot8y OtBy 7%  99:1 1h 70°C

H
% — i/
OAr OAr 92% 9%:4 2h BO'C

H
"1y, —

oTr ’//\\\’//\\OTP g5% 154 6h 80°‘C

NQE_Q — HD‘{QEQ 84 4h BOC
H

a8x 6:1 ih 70°'C

yields are based on purified products and have not been
optimized

ratio is referred to the secondary alcohols vs primary ones,
and have been determined by HPLC

prepared according to: S.G. Boots and M.R. Boots, J.
Pharmacological Sciences, 64, 262 (1975)

commercially available products

prepared from R-(+)-malic acid: R. Di Fabio and A. Misiti,
unpublished results

prepared in four steps from diacetone-D-glucose (Aldrich)
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to obtain intra and intermolecular C-C bond formation; moreover the mecha-
nism will be also investigated, with respect to a possible intermediate

iodohydrin and a successive radical process.
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