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Recently, Kukolja and coworkers have reported a conversion of penicillin
sulfoxide, 1, to 3-exomethylene cepham sulfoxide, g.‘ Subsequently, we des-
cribed a procedure for converting 2 to the 3-bromomethylcephem, 3a, by trapping
the allylic anion with halogen.? We have demonstrated that 3 undergoes ready
displacement with nucleophiles such as acetate ion and various heteroaromatic
thiols.?»?

Cefoxitin, 3e, is currently being evaluated clinically. Heretofore, there
have been no reports of a direct conversion of penicillin to 3e. The cephem,
3a, appeared to be a potentially useful substrate for its conversion to the
cephem having the carbamoyloxymethyl functionality at Cs. However, attempts
to displace with the carbamate anion had been unsuccessful.2»*

An alternate method would be simple hydrolysis of 3a to 3b and conversion
to carbamate by standard methods. However, 3a is resistant to hydrolysis under
mild conditlons and undergoes B-lactam decomposition under more vigorous con-
ditlons. We would like to dlsclose a new nonaqueous hydroxylating procedure
that has been utilized in converting 3a to desacetylcephem, 59.

Treatment of 3a with 1 eq of sodium y-hydroxybutyrate in hexamethyl-
phosphoric triamide afforded upon workup and preparative chromatography a
65% yleld of 4a’2® isolated as a foam; ir (CDCls) (1775, 1745, 1710) cm—!;
nmr (CDCls) 6 1.7-2.6 (m, 4, OCOCH,CH,CH,0H), 3.55 (m, 2, CH,OH), 3.83 (s, 2,
side chain CH,), 4.63 (bs, 1, -CH,0H), 5.0 (s, 1, Cy-H), 5.23 (d, 1, J=4 Hz,
Ce~H), 5.58 (dd, 1, J=4 and 8 Hz, C,-H), 6.42 (bs, 1, C,-H), 6.95 (s, 1, ester
CH), and 7.36 (m, 13, thienyl + ArH).
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The y-hydroxybutyrate ester was subsequently cleaved by the reaction of
4awith trifluoroacetic acid (TFA) in methylene chloride (CH,Cl,), 10-*M TFA in
CH,Cl, for 6 hr at 0°C. Workup of the reaction mixture followed by quick
column chromatography afforded a 75% yield of Ub; 1ir (1775, 1750, 1710) cm-!;
nmr (acetone D-6) & 3.85 (s, 2, side chain CH,), 4.17 (s, 2, -CH,O0H), 5.25 (d,
1, J=4.5 Hz, Ce-H), 5.54 (dd, 1, J=4.5 and 8.0 Hz, C,-H), 6.40 (bs, 1, C,-H),
6.95 (s, 1, ester CH), 7.32 (m, 13, thienyl + ArH), and 8.04 (d, 1, J=8.0 Hz,
side chain NH).7s%,°

The conversion to cefoxitin, 3e, was completed by the following sequence.
Treatment of ﬁg with trichloroacetylisocyanate followed by solvelysis with
methanol and potassium carbonate afforded 4c.'? This was converted to 3¢ with
m-chloroperbenzolc acid 1in isopropanol-methylene chloride and reduction of the
cephem sulfoxide with phosphorous trichloride in dimethylacetamide.!!
Methoxylation of 3¢ with 1lithium methoxide and (t)butylhypochlorite in tetra-
hydrofuran afforded 3d in 60% yield.'? The removal of the ester protecting

group with trifluorocacetic acid gave cefoxitin, 3e.
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3a: R; = benzhydryl, R, = thienylmethyl, R; = H, X = Br
b: Ri = benzhydryl, R, = thlenylmethyl, Ry = H, X = OH
¢: Ri = benzhydryl, R, = thlenylmethyl, R; = H, X = OCONH,
d: Ri = benzhydryl, R; = thienylmethyl, Rs = OCHs;, X = OCONH.
e: Ri = H, R, = thienylmethyl, Ry = OCH3, X = OCONH:
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