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Abstract - The C(3)-azido cephem 2 reacts with Grignards to give triszines and with a
variety of electron rich dipolarophiles to give {{3}-substituted amidines, imidates,

iminolactones and aziridines.

The versatility of azides in organic synthesis is well known.' Azides, for example, can react
with nucleophiles, electrophiles, dipelarophiles, they can be reduced to amines and they undergo
photochemical and thermal decomposition to give highly reactive nitrenes. With this in mind we
studied the chemistry of the C(3)-azido-A3-cephem 2,2 readily available by azide displacement of
A%- or AS-C(3)-chloro or ¢C(3)-tosylate 1.3 The double bond in 2 preferentially assumes the
A%-configuration in order to obtain maximum delocalizaticn of the azide electrons. In so doing
the azide becomes electron deficient, so much so that it fails to react with dimethyl

acetylenedicarboxylate to give the corresponding triazole.
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Electron deficient azides are known to react with difficulty with electron deficient dipolar-
ophiles; one of the components in the cycloaddition must be electron rich.}® Sueh electron rich
olefins normally react regioselectively with electron deficient azides to give a single adduct, a
result of electronic control. The resulting unstable triazoline undergoes rearrangément via a
diazonium zwitterionic intermediate to give aziridines, imidates or amidines.?
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Thus the reaction of 3 (RS=PNB) with the morpholine enamine of n-‘nutyl:a1«!ehyc1ela at room temper-

ature (1 h) gave 62% of chromatographed amidine ﬂ,s while dihydrofuran® gave the iminolactone 27
in 61% yield and ethyl vinyl ether® gave the imidate 6% in only 10% yield. The activated,
strained bicyclic olefin, norbornene,l® gave the aziridine 71! in 14% yield. In most cases
structures 4-7 have not beer rigorously provem but rather assigned on the bases of analogous
1,3-dipolar cycloadditions with the same dipolarophilel®?678730 apnd an electren deficient azide.
All gave the correct molecular icn and mmr spectra compatible with the given structure.
Hethanolysis of 5, followed by silica chromatography, gave 36% C(3)-amino cephem 8 and 28% of the
hydrated product 9, in agreement with the work of Edwards and Brownl? with ethyl azidoformate and
2,3-dihydropyran, 13

Conditions could not be found for obtaining the corresponding triazole from 3 (R=PNB) using
ethoxyacetylene,*? or 1-diethylamino~1-propynel* or 1-benzoyl-2-morpholinc-l-propene.® Nor

could the tetrazole be obtained from the reaction of the azide with trichloroethylcyano-

formate. 12
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Removal of the PNB ester from 4 and & gave problems; however, use of the allyl ester followed by
a HMcCombie type cleavagel® gave the corresponding acids, which showed reduced microbiological
activity relative to cephalothin.

Addition of methyl Grignard te the C(3)-azide 3 (R3=CHPh,) gave the crude triazene 10 (R=Me) in
greater than 90% yield, however, chromatography on silica gel gave 50% C{3)-amine cephem 12, an
apparent result of the triazene methylating water and indeed the crude triazene reacted with
3,5-dinitrobenzoic acid to give 51% 3,5-dinitromethylbenzoate.17’!® fThe phenyl triazene pi]
(R=Ph)!? could be chromatographed, although in low yield (26%).

Hydrogenation of the C(3)-azide 3 (k3=qﬂPh2) over palladium on carbon gave the C(3)-amino 12 in
quantitative yield, while Zn/HCL (pH 4.3) reduction®? at 5°C for 2 h gave 18% of the C(3)-azido

acid 11, which showed somewhat reduced microbiolegical activity relative to cephalothim.
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