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SYNTHESIS OF N-(TOSYL)AZETIDIN-2-IMINES
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s:.:mmarz' : Asynthetic route for N-{tosyl)azetidin-2-imirnes &, a novel class of derivatives
of B-lactams, has been developed. The procedure is applicable to the synthesis of azetidin-

2-imines related to penicillins and cephalosporins.

The biological activity of B-lactam antibiotics has been correlated with the chemi-

cal instability of the amide bond, resulting from a strongly reduced delocalization of the

(1)

perhaps surprising that very few studies have dealt with the replacement of the carbonyl part

unshared electrons of the nitrogen atom into the adjacent carbonyl group It is therefore

of the amide linkage by unsaturated functions of different electrophilic character. To our

knowledge the only report of such a modification deals with the synthesis albeit in very low

@)

showed reduced antimicrobial activity in vitro. 4 few years ago, we set ourselves the task

yields, of B-thionolactam analogs of cephalosporins and penicillins The new compounds

of preparing the iminium and imine analogs of R-lactams. A general methodology for the syn-

thesis of azetidin-2-iminium salts has already been described(3)

@

. We present here our preli-
minary results on the synthesis of azetidin-2-imines

N-{alkyl)ketenimines are not sufficiently electrophilic to react with Schiff bases
such as benzylideneaniline or N-methylbenzalimine : for instance, N-(cyclohexyl)dimethylke-
tenimine 1(5) and benzylideneaniline did not condense after 96 hours at 100° in benzene
{recovered Schiff base). Furthermore, the less stable N~(cyclohexyl)phthalimidoketenimine 5(6)

did not give any adduct with N-methylbenzalimine (A,CHCIB, recovered Schiff base).
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These preliminary observations led us to undertake the synthesis of ketenimines
which would be suaceptible to nucleophilic attack by Schiff bases. N-(tosyl)ketenimines were
found to fulfil this requirement(7). B
A solution of N~{tosyl)dimethylketenimine 3 {(i.r. : 1990 cm_l) wag readily Egt)apared

Addition of benzylideneaniline to this solution of 3, at 0°, resulted in the formation of a

[2+2] adduct 5 in 86 % yield (Scheme 1),

0
1. Ph,PB —
(OH,CH-C-H-50,4 H-cH, el (CHy),C =C=N-50,- H-CH,

2. NEL,
4 3

from the sulfimide 4 by treatment with triphenylphosphine dibromide and triethylamine

PhCH=NPh

CH, Ph

Scheme 1

The procedure has been extended to the preparation of various functionalized azeti-
din-2~imines 6 (Scheme 2).
Addition of sulfimides 7 to a suspension of triphenylphosphine dibromide in CH2C12 at 0°C
yielded solutions of g-bromo—iminium bromides 8. These were treated at 0° with a dichloro-
metharne solution of an imine 9 (1 eq.) and triethylamine (2 eq.). This one-pot procedure
gave pure N-(tosyl)azetidin-2-imines 6 a-f in moderate yields (Pable I). All azetidin-2-imi-
nes 6 showed 2 strong i.r. absorption band between 1630 and 1650 e .

¥mr spectra, mass fragmentations and analytical data supported the structures & a-f.

- PhsPBr, Bre o
X-CH,-C-NH-Tos - X-CHyC=NH-Tos  Br
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RICH=N-R® 9
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TABLE 1

N-(tosyl}azetidin~2-imines 6

6 X R1 Rz Yield (Z)(b) Config. n.p.{°C)
a cl Ph Ph 38 trans 127 - 128
b Br COOCH3 CHPh2 38 c/t(3: 1) -
c N3 Ph Fh 30 trans 219 - 225
d N COOCH CHPh 47 c/t(l:1) -
3 (a) 3 2
e FeN 2 Ph$ CH, | 57 trans 129
£ Fen () COOCH,, CHPh, 50 e/t(1:1) -
(a) FtN : phthalimido (b) calculated from 7

The visbility of the method is further demonstrated by the synthesis of more elaborate

azetidin-2-imines such as 12(9), or ll(lo).

WO
Tos-N” /c:c:§:3 Tos-N " WH,
COOCH, ~ ° CoocH, < )-ocH,
10 (57%) 0 (53%)
an

The spectral data are in agreement with the proposed structures. An X-ray diffrac-

(12)

tion analysis confirms the structure of 11.

The further application of this approach for the synthesis of analogs of B-lactam anti-

biotics is under investigation.
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