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SYHTHHSIS OF NOVEL FUSED S-L&TAMS BY ~LEWLAR1,3_DIpoLBR CYCLOADDITIONS. 

4.'7-PIENOXYACEWEDO-8-OXO-l,3-DIAZADICYCLO [4.2-O] CCTAN%2-CARWXYLIC ACIDS 

Clive L.Dranch snd ticbael J.Pearson + 

Beecham Pharmaoeutioals Research Division, Brockham Park, Detchworth, Surrey, England. 

Summary: 6-Phenoxyacetanudo-8-oxo-l,j-diazabicyclo [4.2.0] octane-2-osrbowllc acrds have 

been synthesised and shown to possess weak antibaoterial activity. 

We have recently desonbed2 the synthesis of the 8-oxo-l,j-drazabrcyclo [4.2.O] octane 

ring system. The 7-unsubstltuted free acids (l)3 were antibacterially inactrve, but it was 

surnusecl that a 7-aoylamrno group mght reprove the activity, s111ce the methyl ester (2) 

has been reported4 to possess weak sntimrcrobial actlvrty. 

0 

(1) X = CHC02Me or 0 (2) 

Ozonolysis of the 4-styrylazetldlnone (3)' provided the sUehyde (4) whch was 

reacted in situ with nitromethane (NEt3, -2O'C + RT over ah)'to give the alcohol (5) 

(9% overall). Debydratlon of (5) (SOC12, NEt3) and subsequent reduction (NaBH4, aqueous 

THE')6gave the nltroethylazetidlnone (6) (9096). Replacement of azldo by phenoxyacetamido', 

and conversion into the rutronate salt (7) (NaOMe; MeOH-MDC), was followed by careful 

ozonolysis8 to give (8). The aldehyde (8), was treated with methoxycsrbonylmethylenetrlphenyl- 

phosphorane to yield the olefln (9), as a mixture of isomers (1 : 2, cis : trans, overall 

yield from (6), 5096). 
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(3) Rm CHsCHPh (trms) 

(4) Rz CHO 
(5) Fk CH(OH)CH2N02 

(6) Fk CH2CH2N02 

(7) Ib. 
+,o- 

CH2CH=N, 

(8) ID CH2CHO 
ONa 

(9) &- CR2CH - CRc02Me 

The azide (10) was then prepszed 
1 
end heated m toluene at llO°C for 4h to give the 

enamine (11) (7296), as an inseparable mxxhme of epmers (2 : 1, 2a - H : 2p - H), A_ 

(EtOH) 276 and 281 nm; V_ (CHC13) 3410, 3250, 1780 (p-la&em), 1750 (bemyl ester), 

1690 (amide), 1670 (methyl eater), and 1615 (ensmine) ORI-'; 6(CEC13) inter aLa 3.54 and 

3.55 (each s, C02Me), 4.03 ( m, 6-H), 4.54 (s,PhWA), 4.61 and 4.65 (each a,= CH), 5.11 
(da, J 3.9 and 1.5 Hz, 2a - H), 5.55 (a, L 2&z, 2p - H), 7.18 (a, J 8~z amide NH), and 

9.15 (s, enamine NH), the additional 1.5Ez ooupling shown by the 2a- H is due to the 

characteristic long renge coupling between the u-hydzogens at C(2) and C(7)'. !Phe ratio 

of 2a - H to 2p - H oould be altered to an equillbrmm value of 2 t 3 by base treatment 

(DBU), but prolonged contact with base led to aegradetion. 

CO$H, C02CH3 

(11) R = CH2Ph 

(12) R = H 

V = PhOCH2CONR 

Hydmgenation of (11) afforded the oorrespondmg free acid (12), which showed week 

antibacterial activity egdnst B.subtilm (MIC = I25 &ml) and StreDtoooccus‘memoniae 

CN33 (16 I&&). 



3005 

Ozonolysis of the enamine (II), followed by deoompositlon of the 0zoUde 

[P&MePh)3] gave the sepwable amde eplmers (13) m.p. 168-169'C, Y_ (Ru~ol) 

3255 (-de m's), 1785 (P-lactam), 1745 (ester), 1760 (side-chain -de), and 1650 (&de), 

~(CDLX~) 2.36 and 2.61 (ABq, J 18Hz h+er field arm further coupled, d, J 8Hz; lower field 

arm further coupled, d, J ~Hz, ring CH2), 4.24 (&id, J 8, 6, and 4Rz, 6 - H), 4.57 

b, PhOcc), 5.25 (s,CO& Ph), 5.38 (ad, J 8 and ~Rz, 7 - H), 5.63 (a, J 2.5 Hz, collapses 

to s on D20 exoh, 2p -II), 6.23 br ( a, nn@; NH),6.9-7.5 (m, -r&ice), and 7.20 (d, J 

~Hz, sd+chain W, ana (14) V_ (CHC13) 3400 bides), 1785 (N=tsd, 1755 (ester), 

and 1680 (amides) cm-'; 6(CDC13) 2.49 and 2.62 (ABq, 2 17Hz, kg&r field a~~lll further coupled, 

d, J 6Hz; lower field arm further coupled, d, J 9Hz), 4.17 (dad, J 9, 6 and 4.5 Hz, 6-H), 

4.54 (s, PhOc&), 5.16 br (a, becomes da, J. 1.3Hz on D20 exch., PC+H), 5.23 and 5.28 

(ABq, J 12 Hz, COW), 5.43 (dad, J 8, 4.5 and 1.3 Hz, 7 - H), 6.88 br (a, ring NE), 

6.9-7.5 (m, a;romatlcs), end 7.73 (a, J 8~2, slde-cha~~ NH). 

C (13) R' = C02CH2Ph, R2 = H 

(14) R' 

(15) R' 

= H, R2 = C02CH2Ph 

=CO$, R2 = H 

(16) R' = H, R2 = C02R 

Catalytic hydmgenation of (13) and (14) provided (15) and (16) respectively. The 

acd (16) possessed weak wpositlve actlvlty, the minimum inhibitory concentrations 

(&I&) against B. subtllls, Staph. aureus (Oxford),and Staph. aureus (Russell) lo, hem@; 

25, 25, and 200 respectively. The epimemc acid (15) was much less active, the 

correspondm@; fl@;ures being 200, 100, and >200. Although unexpected, the observation 

that the eplmer with the opposite oaxboxylate configuration to that found in naturally 

ocourrlng pe~ollllns 1s mare active is U-I agreement with a previous report6 oonc~ 

the aotlvlty of 3-oxa-8-oxo-l-azabicyolo [4.2.0] octane-2-carboxyllc s.c~Is. 
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