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Summary: A series of monobactam analogues lacking 3-acylamino side chains 
has been synthesised from the photoisomer of 4-methyl-2-pyridone; none of 
these analogues showed any useful biological activity. 

A major development in $-lactam antibiotic chemistry has been the 

discovery of a highly antibacterially active group of monocyclic 8-lactams 

(monobactams) 9. (1)' in which, apparently, activation of the azetidinone is 

effected by the electron withdrawing N-sulphonate group instead of the second 

fused ring found in penicillins, cephalosporins, penems and carbapenems. 

S ~NHAc 

COOH 

(1) (2) X=H 

(2b) X = S03H - 

In an attempt to assess the importance of the acylamino side-chains of 

the monobactams we undertook the synthesis of analogues in which this side- 

chain was replaced by the cis-1-hydroxyethyl and -l-sulphooxyethyl side- 

chains found in epithienamycins or olivanic acids 9. (La)' and (b) 3. 
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We chose as our starting material 2-methyl-5-azabicyclo[2.2.O]hex-2-en- 

6-one (3_), a photoisomer of 4-methyl-2-pyridone, which has been shown to be a 

potential precursor for the required functionality and cis stereochemistry'. 

Our approach therefore anticipated cleavage of (2) to the dihydroxy isomers 

(4) which could be converted by appropriate protection and functional 

transformation to the partially protected and unprotected intermediates (lo) 

and (2) and then to their respective N_-mono- or O,N-bis-sulphonated _- 

OR’ 

CH, 

NH 
(a) 

0 
(3) 

derivatives. 

(Q) R1=H 

(2) Rl=H 
1 

OR’ 

(2) RL=PhCH20C0 

(1, R1=PhCH20C0 

(8) R1=PhCH20C0 

(2) R1=PhCH20C0 

(lo, R1=PhCH20C0 

(11) Rl=H 

(b) 

R2=OH 

R'=OTBDMS 

R'=OTBDMS 

R2=OH 

R2=OMs 

R2=I 

R2=H 

R2=H 

Thus 2-methyl-5-azabicyclo[2.2.O)hex-2-en-6-one (3)5 was ozonised and 

reduced (05, MeOH, -78'; NaBH4, -78O j 0') to a mixture of the 

diastereoisomers (ia) and (ib), (l:l, 65%) which were separated 

chromatographically. Each was then separately subjected to the same reaction 

sequence and yields are for the (a) and (b) series respectively. Selective 

formation of the primary t-butyldimethylsilyl (TBDMS) ethers of (4) (TBDMS-Cl, 

pyridine, 97%, 91%) yielded the partially protected alcohols (2) which were 

reacted at their secondary hydroxyl groups with benzyl chloroformate 

(PhCH20COC1, CH2C12, _ _ N,N-4-dimethylaminopyridine). The silyl ether functions 

of (a) were then hydrolysed to give (z)' (n-Bu4 N@F@ , AcOH, THF, each 55% from 

(5). Mesylation of (1) gave (5) (MsCl, py, each 90%) which were transformed 

into the corresponding iodides (2) (NaI, (CH3)2C0, refiux, each 72%); 

reduction of these afforded the 4-methyl derivatives (10J6 (Bu$nH, PhCHs, 

each 70%). 

Sulphonation' of (10) gave the ;-sulphonates (2) (3 equiv. pyridine-S09, 
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Bu4N@ HSOQ4, 44%, 37%) and hydrogenolysis of the benzyloxycarbonyl groups 

yielded the desired isomers (z16 (Pd-C, H2, EtOH, 95%, 83%); in order 

to obtain the O,N-bis-sulphonated derivatives -- 
preceded sulphonation (6 equiv. pyridine-S03, 

Antibacterial testing showed none of the 

or (Eb) to possess any significant activity, 

inhibition showed only (za) to possess a low 

(s)6 deprotection, as for (G), 

Bu4N8 HSOQ4, 32%, 49%). 

compounds (Gal, (zb), @aI, 

while testing for 8-lactamase 

level of activity. 

P) lb) 

(12, X = PhCH20C0 

(13) X = H 
00 

(14) X = SO3 NBu4 

These results strongly suggest that, in common with penicillins and 

cephalosporins, the acylamino side-chain is an essential feature for useful 

antibacterial activity in the N-sulphonated monocyclic B-lactam series. 

We thank Glaxo Group Research and the SERC for a CASE award to C.J.A. 
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