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Summery : Asynthetic route for iV-(tosyl)azetidin-2-imines 5, a novel class of derivatives 

of fklactanw, has been developed. The pracedure is applicable ta the synthesis of azetidin- 

24mines related to penicillins and cephalosporins. 

The biological activity of l3-lactam antibiotics has been correlated with the chemi- 

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

unshared electrons of the nitrogen atom into the adjacent carbonyl group (11 . It is therefore 

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

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

knowledge the only report of such a modification deals with the synthesia albeit in very lov 

yields, of B-thionolactem analogs of cephalosporins and penicillins (2) . The new compounds 

ehowed reduced antimicrobial activity in vitro. A few years ago, we set ourselves the task 

of preparing the iminium and imine analogs of S-lactams. A general methodology for the syu- 

thesis of azetidin-2-iminium salts has already been described (3) , We present here our preli- 

minary results on the synthesis of azetidin-Z-imines (4) . 

N-(alkyl)ketenimines are not sufficiently dectrophilic to react with Schiff bases 

such as benzylideneaniline or N-methylbenzalinine : 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-(cycIohe~l)phthalimidoketenimine 2 (6) 

did not give any adduct with N-methylbenzalimine (A,CHC13, recovered Schiff base). 
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These preliminary observations led us to undertake the synthesis of ketenimines 

which would be susceptible to nucleophilic attack by Schiff bases. N-(tosyl)ketenimines were - 

found to fulfil this requirement (7) . 

A solution of N-(rosyl)dimethylketenimine 2 (i.r. : 1990 cm-') was readily prepared 

from the sulfimide fi by treatment with triphenylphosphine dibromide and triethylamine (8). 

Addition of benzylideneaniline to this solution of 3, at O’, resulted in the formation of a 

c 1 2+2 adduct 2 in 86 X yield (Scheme I). 
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The procedure has been extended to the preparation of various functionalieed azeti- 

din-2-imines 5 (Scheme 2). 

Addition of sulfimides 1 to a suspension of triphenylphosphine dibromide in CHzC12 at O'C 

yielded solutions of a-bromo-iminium bromides 4. These were treated at O6 with a dichloro- 

methane solution of an imine 2 (I eq.) and triethylamine (2 es.). This one-pot procedure 

gave pure N-(tosy'ljazetidin-Z-imines a a-f in moderate yields @able I). All azetidin-Z-imi- 
-1 

nes 6 showed a strong i.r. absorption band between I630 and 1650 cm . - 
Nmr spectra, mass fragmentations and analytical data supported the structures & a-f. 
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TABLE I 

N-(tosyl)azetidin-Z-imines a 

d x R1 R2 Yield (%)(b) Config. m.p.("C) 

a Cl Ph Ph 38 trans 127 - 128 

b Br COOCH3 CHPh2 38 c/t(3:1) 

C *3 Ph Ph 30 trans 219 - 22.5 

d 

",&(a) 

cooCH3 CHPh2 47 c/t(l:l) 

e PhS 
%% 

57 trans 129 

f 
FtN(=) 

cooCH3 CHPh2 50 c/t(l:l) 

(a) FtN : phthalimido (b) calculated from 2 

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

azetidin-2-imines such as & (9) , or fi('C). 

OCH, 

t_o [ 57 % ) r_l ( 53 % ) 

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

tion analysis(") confirms the structure of II -’ 

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

biotics is under investigation. 



Acknowledgments 

This work was generously supported by U.C.B., Pharmaceutical Division, the "Insti- 

tut pour L'Encouragement de la Recherche Scientifique dans L'Industrie et 1'Agticulture" 

(fellowship to A.V.C. and D.G.), the'vonds National de la Recherche Scientifique"(fellowship 

to J.M.B) and the "Conseil du Tiers-Monde U.C.L.", (fellowship to M.M.P.). 

References and notes 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

IlO> 

(11) 

(12) 

R.B. Woodward in "The Chemistry of Penicillin" R.T. Clarke, J.R. Johnson and R. Robinson, 
Ed. Princeton University Press, Princeton, N.Y. 1949, p. 440. 

P.W. Wojtlcowski, J.E. Dolfini, 0. Kocy, C.M. Cimarueti, J. Am.Chem. Sot. 97 5628 (1975). - 

a} J. Marchand-Brynaert, M. De Poortere and L. Ghosez, Angev. Chem, Int. Ed. Rngl. 13, 
267 (1974). 

b) J. M&hand-Brynaort, M. Maya-Portugues, D. Lesuisse, and E. Ghoses, J.Cbem.Soc., 
Chem. Comm., 173 (1980) 

A few azetidinimines were mentioned in the previous litterature : 
a) R. Graf,D. Guenther, H. Jensen, R. Matterstock, Ger. Offen 1, 144, 716 (1963); 

C.A. 59 6368 (1963). 
b) J.K. sandall, L.C. Crawley, J-6. Komin, J. Org. Chem, 40 2045 (1975). - 

M.W. Barker and J.D. Rosamond, J. Beterocycl. Chem. 2 1419 (1972). 

Prepared from the corresponding a-chloro-imine and triethylamine in refluxing chloroform. 
i.r. : 2040 IX.-1. 

A recent paper describes the photochemical generation of N-(cyano) diphenyl aminoketeni- 
mine and its reactioh with benzylideneaniline : B. Arnold, M. Regitz, Anger. Chem. Int. 
Ed. Engl. 18, 320 (1979). 

H.J. Bestmann, J. Lienert and L. Mott, Ann. 718, 24, (1968). 

The imine was synth+zed according to the procedure of M.D. Bachi and 0. Goldberg, 
J. Chem. Sot., Perk+ Tfans.L, 1184 (1974). 

The imine was spnth tized according to the procedure of B-G. Christensen and R-W. e Ratcliffe, (pereonaL communication). See also R.W. Ratcliffe, and B.G. Christensen 
Tetrahedron Lett. 4645 (1973) 

lo : :i~~C:6SL1170(w~ 1720(s) 1630(s) cm-' 
S(cDc13); 1.93& ;)a 2.23(;,3); 2.30(~,3): 3,56(s,3); 3.70+,3); 3.76(~,2); 5.60 
(~,2);~6.5-7.8(&2;. 

II - : m.p. : 117,3.x 
v(KRr) : 3200,178O(w),l72O(s),l635(s)cm-' 
6(CDCl ): 1.48+,3); 2.26(~,3); 2.50(d. J-13.5 Hz, I); 3.16(d,J=l3.5 Hz,l); 3.33 
(s,1);~3.70(~,3); 4.55(s,l); 5.15(a,2); 5.53Cd,J-1,s Rs, I); 5.66(d,J=l,5 Rs,l); 
6.8-7.9(m,lZ). 
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