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CYCLOADDITION REACTIONS OF VINYLCEPHALOSFORINS WITH DIAZDALKANES1
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Sumpmary: In the reaction of a vinylcephalosporin (2) with diaznalkanes
the initially formed 3-pyrazolinocephalosporins (3) underwent
further reactions leading either to bispyrazolinocephalo-
sporins (3) or to cyclopropylcephalosporins (§).

1,3-Dipolar cycloaddition is a widely used method for modifications
of p-lactam antibioticsz—Q, however, it was applied only in a few Cases5
for transformations of cephalosporins at position 3.

Cephalosporins containing a heterocycle attached directly to the
dihydrothiazine moiety are potential antibacterisl agents because of their

C’é. For this reason we decided

interesting chemical and biological feature5
to prepare such type of compounds.

The starting material, a 2-vinylcephalosporin (2) (Scheme) - derived

. . 7 . A . .

from 7-aminocephalosporanic acid (;) -contains a vinyl group in a8 conju-
gated system, offering new possibilities for the preparation of novel
3-substituted cephalosporins.

In the reaction of 2 with diazomethane our expectations were:

1, after a few minutes reaction time only one or two products form

with diazamethane by an g- and/or Bp-face attack on the vinyl group,
2, hased on the FMU—‘theory8 the products are "B-adducts” (3), i.e.
the new carbon-carbon hond forms at 8-position to carhon C-3,

3, the g double bond of cephalosporins is unreactive under such

conditions.

When campound 2 and 8 large excess of diszomethane were allowed to
react at room tempersture in dichloromethane there was only a single prod-
uct after 5 minutes, but before completion of the reaction the formation
of two additicnal products, a major and a minor one was observed. Based

on the 1H and 13C NMR spectra9 the structure of the initially formed main

1H and l}C NMR spectralo
are similar tao those of 3a, but both suggest the presence of a new —CHZV

1 ! of the

product is 3a. The of the other major product (3a)

signal characteristic of B,A—pyrazalinocefamsj. The “H NMR spectrum 1
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minor product (5b) produced in a very small quantity is closely related to
that of %3 indicating that these two compounds are probably different only
in the configurations at C-3 and C-4.

On the basis of these findings it is concluded that the reaction of
2 with diazomethane leads to the pggio- and stereospecific formation of a
3-pyrazolinocephalosporin (3a), which then undergues a further conversion

with the excess diazomethane to give bis-adducts of type 2. This latter is
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guite surprising in the light of our earlier findingsjb that the A’ double
bond of cephalosporins is rather unreactive towards diazomethane.

When the 1,3-dipolar cycloaddition was carried out with diphenyl-
diazomethane, vinylcephalosporin 2 was found to be unexpectedly unreactive
at room temperature, and the reaction was completed only after refluxing in
dichloromethane for 40 ‘hours. Surprisingly, the reaction with this bulky
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diazomethane gave two products: the two C-3' enantiomers in a ratio of 2:1

(NMR). Based on 1H and 13

(ég‘g), i.e. upon heating the initially formed pyrazolines (probably

C NMR data12 these products are cyclopropanes

g -adducts of type 3) undergo a decomposition reactionz’a involving nitrogen
glimination. The 19 double bond remained unaffected in this reaction,
The details of chemistry, biology and structure elucidation of the

products will he described in a separate communication.
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2)
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27.566 (L-1'-CH)

minor product (gh):

'H NMR-(COC1y, ppm): 1.38 and 1.66 (t, 3'-CH,); 2.91 (i, 1'-CH)
L3c nmR (DMSD—dé, ppm): 1B.8B24 (C—3'—CH2); 26.308 (C-2'-guat.);
28.700 (C-1'-CH)

Ms (EI) (m/z} %): 676 (M'; 8%)
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