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SYNTRESIS OF NOVEL FUSED S-LACTAMS BY INTRAMOLRCDLAR l,+DIpoLAR CYCLOADDl?TIONS.6'. 

PEIENOXYACEUMlDO ISO-m AND ISO-AZACEpBEMCA.RECXYLIC ACIDS. 

Clive L. Branch and Miahael J. Pearson* 

Reeoham Pharmaceutioale Research Division, Brookham Park, Retchworth, Surrey, Rngland. 

summary: 6-Phenoxyacetamido-7-oxo-l,+diazabicyclo [3.2.O] hept-3_ene-2-cerboqlic acid (9) and 

7-phenoxyacetamido-8-oxo-I,+diazabicyclo [4.2.0] act-3_ene-2-carboxylic acid (22) have been 

prepared and shown to be devoid of antibacterial activity. 

It has recently been disclosed2 that the l,+diazabicyclo [3.2.O] hept-3_ene and 

1,~diazabicyolo [4.2.O] act-3_ene systems (1) and (2) possess no interesting biological activity. 

Subsequent to cur report, similar compounds have been deecribed by Nagakura3, and this has 

prompted ua to present our further studies in this area, aimed at the synthesis of the 

corresponding 6- and 7-a~ylamino derivatives. 

C02H 

(1) 

Catalytic semi-hydrogenation 
r. 

CO,H 

(2) 

of the acetylene (3)lq4 (10% pa-Besob, aioxane-pyriaine) gave 

the olefin (4)‘, which was deblooked with ceric enrmonium nitrate6 to afford the azetidinone 

(3) R = C SCH (5) R = R 

(4) R = CH = CH2 (6) R = CRN3C02CH2Ph 

(5). 

V = PhOCH2CONB 
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Conversion2 of (5) to the azide (6) and oycliastion (34h, refluxing toluene) gave (7)7, 

mp 117'C (dec), )_(CHC13) 3400, 1805, 1755, 1700 and 3630 cm -'; 6(CHC13) (25OMBz) 2.06 

(m, fine coupling to 2-H and 5-H, Me), 4.56 (a, PhOCC), 4.81 (m, irradiation at 62.06 givee 

da, J 5'.8 and 3.2 Hz, 5-H), 5.15 and 5.23 (ABq, J 12Hz, CO,&,Ph), 5.67 (ad, 58 and 5.8 Hz, 

6-H), 6.14(m, irradiation at 62.06 gives d, J 3.2 Hz, 2-H) and 6.85-7.4(m, aromatics) and (8>7, 

~_(CHc13) 3400, 1805, 1755, 1695, and 1638om-' ; b(CHCl?) (250 MHz) 2.04(m, fine coupling to 

2-H and 5-6, Me), 4.56(e, %Cx&,), 4.65 (m, irradiation ai 62.04 gives da, J 5.5 

5-H), 5.27 and 5.34 (ABq, J 12Hz. CO#&,Ph), 5.42 (m, irradiation at 2.04 gives 

1.2 HZ, 2-H), 5.68 (dad, J 8.1, 5.5, and 1.2 Hz), and 6.85-7.5 (m, aromatios). 

ana 3.3=5, 

aa, J 3.3 a.& 

Hydrogenation of (7) then afforded (9), which was devoid of antibacterial activity. The 

isomer (8) with the unnatural penicillin stereochemistry at C-2 decomposed on hydrogenation. 

(7) R' = C02CH2Ph, R2 = H 

(8) R' = H, R2 = C02CH2Ph 

(9) R' = C02H, R* = R 

V = PhOCH2CONS 

For the homologous series the olefin (lO)8 was the desired key intermediate. stsnaara 

ketene-im.ine cycloaddition methodolo gy9 was used to prepare the acetylene (11) (5%). Some 

a-ieomer (12) (7%) was also isolated. 

0 ,-, 0CH2CONH : y 
k-c 

CH,CH=CH, 

OCH,OCH, 

(‘1) R’ = H, R2 = CWCH20SiPh2~t 

(12) R' = C~C-CH20SFph2Rut, R2 = H 

(13) R' = H, R2 = c=_C-CH20H 

Re&.lotionlo of (11) followed by acylation, end removal of the hydroql protecting group 

gave the alcohol (13). The triple bond was hydrogenated to provide (14), which was readily 

metlylated to afford (15) [5& overall from (II)]. Since p-elimination" to the olefin (18) was 

not Buooes8ful., the meeylate (15) wan converted into the selenide (16) by treatment with sodium 

2-nitrophenylselenide. The selenide (16) was not iBOLted but oxidised in situ with 

m-ohloroperbenzoic acid to give the selenoxide (17), which underwent slow elimination (R.T.,*4h) 

to afford the olefin (18) (40%)12. The S-la&am nitrogen was then deblooked to give the 
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azetidinone (19), m.p. 15+l.54°C;~_ (Nujol) 3300, 1765, 175.5, and 166Som-'; 6(CDc13) 

(250 MHz) inter alia 3.95 (dad, J 8.4, 5, and 4.%, 4-H), 4.54 (8, nOO$,), 5.37 (a% J 

8.5, 5, and 1.2Hz, 3-H) and 6.23br (8, P-la&am MI). 

(14) x = OH 

(15) x = oso2Me 

(16) X = Se-C6H4-z-NO2 

(17) X = Se(O)-C6H4-g-N02 

(18) R = C6H4-@CH20CH3 

(19) R = H 

Y = PhOCH2CONR 

The azide (IO) was prepared2 and heated in toluene for 7h to give (20) (22%)7,J - 

(CHC13) 3420, 1770, 1760, 1695, and l66Ocm-'; s(CEC13) (250 MHz) inter alia 2,04 (a, J ~_a.?-%% 

&), 4.02 (add, J 8,6, and 4.5 HZ, 6-H), 4..56(s, PhQ$,), 5.32 (ad, J 6 and 4.5 Hz, 7-H), and 

5.77br (8, 2-H), and (21) (70/o)7'13,$ _(CHC13) 3420, 1770, 1765, 1690 and 1660 &I cm-'; s(CDC13) 

(250 MRz) inter alia 2.09 (a, J oa.2Hz, Me), 3.85(aaa, J 10,6, and Sz, 6-H), 4.56(s, Phm&), 

5.2-5.35 (partially obscured m,-'i'z), and 5.40 (m, 2-H). 

(20) R' = C02CH2Ph, R2 = H 

(21) R' = H , R2 = C02CH2Ph 

(22) R' = C02H, R2 = R 

(23) R' = H, R2 = C02H 

V = PhOCH2CONH 

The free aaids (22) and (23) were found to be antibacterially inactive. 
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