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Abstract - The thermolysis of trichlorcethyl é-phenoxyacetamido-
penieillanate sulfoxide in trimsthyl orthcacetaie gave four -lactam

cleaved products.

During the course of our studies on the 6(7)-imino ethers of penicilling and cephalosporins,
it was found that although the H-imino ether of penicillin sulfoxide can be made by rescting
benzhydryl G-aminopenicillamate sulfoxide with trimethyl orthoacetate at a temperature of
40°C, extensive decomposition took place at higher ‘temperaturesE. This paper describes the
thermolysis of penieillin sulfoxides in the presence of trimethyl orthoscetate, 2,2 ,2-Tri-
chloroethyl &-phenoxyacetamidopenicillanate sulfoxide rescted extremely slowly with tri-
methyl orthoacetate in benzene under reflux. However, when {rimethyl orthcacetate was used
as reactent and solvent, complete reaction occurred after 16 h under reflux in an oil tmth
at a temperature of 11570, The resulting residue after workup, gave the following four

products after hexane-sther gradient elution chromatography on silica gel.

Product & : mp 118°C (1.2% yield), is agssigned structure 1 from the following spectroscopic
data :-

Mass spectrum3 - m/z 494 (1.6%), corresponding with CygHigPl31, 058, and major fragments tion
ions at 403, 402, 401 (100%), 399, 317, 269, 223, 155, 107, 99, 94, 77 and 73,

IR spectr‘um’[+ - Absorption maxima at cm-1 3367 (MM}, 1799 (ester), 1639 la,S-~unsaturated
amide), and 915 (cyclic ether), indicating the absence of a #-lactam ring.

FMR Spectl"u.l’n5 - 51.88(s,3H}, 2.,40(s,3H), 4.78 and 4.94(AB quartet,2H,J=12.2Hz), £.96(d,1H,
J=9.36Hz collapsing to a singlet after 1,0 exchange ), 5.02(s,20), 5.16(d,1H,J=1.4Hz}, 5.24
(s,1H), 7.05(m,3H), 7.30(4,1H,J-9.36Hs exchanged with D,0), 7.35(n,2H).

MR spectrum6 - two CH3 at 10,33 and 19.20, three CH, at &2 .19, 74.83 and 117.06, four
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CH at 61.14, 115.08, 121.96 and 129.66 (the three signals at 115.08, 121.96 and 129.66
represent the phenyl carbons), and eight f_:e_r:c—cﬂrbon at 94.25, 113,80, 138.60, 148.27,
155.62, 157.96, 167.90 and 185.33 ppm.

#OCH; PO CH,
o o
0y SCH3 o/  SCH;
H HN__ -~
COOCH,CCYy CoocHyCtly
1 2

Treating product A with triethylamine in methylene chloride produced the a,f3-unsa turated
ester, 2, as was evident from the PMR spectr'um/‘ - $2.00(s,3H), 2.30(s,3H), 2.40(s,3H), 4L.64

(s,2H), 5.00(s,2H), 7.00(m,3H), 7.30(m,2H), and 7.72{s,1H, exchanged with D,0).

Product B ; mp 165°C (4% yield), and Product C : e 139-140% (38% yield), were the thiazinone,
7, and isothiazolons, 8, reported previously by Morin and co-workersT, and are protebly

8
formed by the route (Scheme 1) suggested by Koppel and Kukolja , or by the mechanism proposed

by Morin and co—workersrr.
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Product B : mp 78-1°C (12% yield) is assigned structure 10 from the following spectral data:-
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Maas spectrum3 - mfz 555, corresponding with 021}%3 G131\1207S, and major fragmentation ions at
451, 450, 449, 448, 447, 405, 404, 308, 300, 29% (100%), 272, 271, 202, 116, 107, 94 and 77.
IR spectrumz‘ - absorption maxima at cm_1 3388, 3236 (WH), 1760, 1741 {estera), 1686 (amide),
and 1657 (o@,f-unsaturated amide), indicating the absence of a B-lactam ring.

5 51.88(2,3H), 3.58(s,21), 3.80(s,3H), 4.68(s,2H), 4.74 and 4.96(AB quartet,2H,

PMR spectrum
F=12.16Hz}, 5.14{d,1H,T=1.4Ha), 5.18(s,1H), 5.20{d,1H,J9Hz, collapsing to a singlet after %O
exchange), 6.98(d,1H,J=9Hs, exchanged with 1,0), 7.10(m,3H), 7.40{(m2H), 7.44(s,1H) and 8.02
{s,18, exchanged with D,0).

CMR. Spectrum6 - Lwo CH3 at 19.89 and .89, four CI—12 at 35.26, 67.45, 74,68 and 116,03, five
CH at 58.06, 114.92, 122.54, 129.95, and 133.15 (the three signals at 114.92, 122,54 and
129.95 represent the phenyl carbons) and eight tert- carbon at 94.39, 124.87, 139.03, 157.03,
161,87, 167.29, 168.86 and 169.02 ppu.

The reaction of product D with triethylamine in methylene chloride produced the o,f-unsat=
urated ester, 11, as is evident from the PMR speetrum4 - 8 1.95(s,3H), 2.28(s,3H), 3.65(s,2H),

3.80(s,3H), 4.68(s,2H), 4.85(s,2H), 7.12 (m,3H), 7.40(m,4H) and 8.12(s,1H).

SCHEME 2
0CH3
H
CHT_C\OCH?' |t7 CHy
Vf 'gCHZC\““ v SHCo0CH,
———
N N
C00CH,CCY coocuzcms COOCH,CCI;
- & £} 1
SCHyCOOCH coocH
,——N\/A & H
°© COOCH,CCly COOCH,CCly
12 13 n

A suggested route for the formation of product D is summarized in Scheme 2. A similar type
of reaction was reported by Drton and co-workers, in the thermolysis of é-phenylacetamido-

penicillanate sulfoxides with 1,1-diethoxyethene, the product being 1] 9_
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