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One of the challenges of cephalosporin chemistry is the introduction of new substituents

at 010(3) (Ca—methylene). Replacement of the acetoxy group of A3 cephalosporin carboxylic

aclds by nucleophiles in an aqueous medium was reported by Cockergaa) The isomeric A2
carboxylic acids reacted at a slower rateSAb) However, no displacement took place with

the corresponding A2 and A3 esters. It was postulated(4) that the reaction requires

carbonium ions which are stabilized by a close negative charge in the form of ions I and II.
In this, and the following paper, we wish to report that the acetoxy and carbamoyloxy

groups of AZ cephems can be readily replaced in the presence of strong acids in a non~-polar

medium. The reactions proceed presumably via the sulfur stabilized carbonium ion III.

The A” esters, because of the poor carbonium ion (IV) involved, do not react in this

fashion.
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10-Bromo-2-cephem derivatives are versatile intermediates in the preparation of C
(5,6)

10
substituted cephalosporins, They are usually prepared by the radical bromination(7)

8

of certain AZ desacetoxy cephalosporins.
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The subject of this paper is a new simple synthesis of Az—lo—halo cephems. The method
is based on the facile cleavage by hydrohalic acids of the allylic C10 oxygen bond of A2
cephamycins (la,1b) and cephalosporins (lc).

When cephamycin derivative la, NMR (CDC13) § 3.20 (s, OCH3), 4.55 (s, ClO—Hz), 4.90
(s, OCONHZ), 5.1 (d, J=2 Hz, C4—H) 5.32 (s, C6—H), 6.32 (d, J=2 Hz, CZ—H) or 1b was
treated with a solution of HCl, HBr, or HI in methylene chloride at 0°, an ammonium
halide precipitated and 10-halo compound 2a or 2b formed in good yield (60-80%). Cephalo-

® 2c. The ease

thin derivative lc reacted similarly to afford the otherwise unavailable
of this cleavage is illustrated by the fact that it takes place selectively in the presence
of benzhydryl esters. Only with an excess of hydrohalic acid was significant ester cleavage
observed.

A non-polar solvent is necessary in this transformation. In more basic media, such
as THF or dioxane, the conversion is very slow.

The halo compounds are of limited stability and are best used directly for subsequent

transformations. It was possible, however, to purify chloro derivative 2a (X=Cl) by rapid

chromatography.
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The halo compounds were easily converted to azido(6) (3a, Y=N3), cyano(g) (3b, Y=CN),
methoxy(lo) (3a, Y=CH30) and hydroxy(G) (3b, Y=0H) derivatives by the known procedures.

Since most of the Intermediates mentioned above refused to crystallize, purification
was effected by chromatography and identifications were based on spectral data.

The NMR spectra of these compounds was similar to that of the known cephalosporins(ll).
The C10 protons appeared to be an AB system (JAB=10 Hz) which, depending on the relative
chemical shifts, showed a broad line or four lines.

Chemical Shifts of the C1 Protons (8) in CDCl

0 3
1la or 1b X = OCONH, 4.55 (s)
2a X=cl 4.10 (q)
2b X = Br 4.07 (q)
2b X=1 4.03 (q)
3b X = OH 4.07 (s)
3a X =N, 3.88 (s)
3a X = OCH, 3.83 (q)
3b X =CN 3.17 (s)

Mass spectroscopy was also a useful tool in the identification of these compounds.
The thienyl derivatives (2a, 2¢, 3a) gave particularly informative fragmentations, according

to the pattern shown:
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12
Compound 3a (Y=OCH3), after the usual oxidative-reductive double bond isomerization( )

and deblocking, afforded a new active antibiotic ﬁg.(Y=OCH3):UV max (pH 7 buffer) 2600 nm
(e 7800), 2360 nm (e 12500); NMR (CD3CN)6 3.22 (s, Clo—OCH3), 3.45 (m, S—CHZ), 3.48 (s, C7—OCH3),

3.85 (s, CO-CHZ), 4.25 (q, CHZO)‘ 5.06 (s, CG_H)’ 6.8~7.5 (m, CAH3S).
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