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SYNTHESIS OF NOVEL FUSED B-LACTAMS BY INTRAMOLECULAR 1,3-DIPOLAR CYCLOADDITIONS.
h.17—PHEl‘IOXYACEMMIDO—8—OXO-1,3—DIAZA.'BICYCLO [Le2.0] OCTANE~2-CARBOXYLIC ACIDS
Clive Le.Branch and Michael J.Pearson *

Beecham Pharmaceuticals Research Division, Brockham Park, Betchworth, Surrey, England,

Summary: 6-Phenoxyacetamido~8-oxo~1,3~diazabicyclo [L.2.0] octane-2-carboxylic acids have
been synthesised and shown to possess weak antibaocterial activity.

We have recently descrlbed2 the synthesis of the 8-oxo-1,3-d1azabicyclo [h.2.0] octane
ring system. The 7-unsubstituted free acids (1)3 were antibacterially inactive, but 1t was
surmised that a 7-acylamino group might improve the activity, since the methyl ester (2)
has been repor‘!;edl4 to possess weak antimicrobial activaty.

(1) X = CHCOMe or O (2)

Ozonolysis of the l-styrylazetidinone (3)1 provaded the aldehyde () which was
reacted in gitu with nitromethane (I\IEtB, -20°%C 3 RT over Z%h)gto give the alcohol (5)
(90% overall). Dehydration of (5) (SOCL,, NEt.) and subsequent reduction (Na.BHh, aqueous
TEE‘)sga.ve the nitroethylazetidinone (6) (90%). Replacement of azido by pheno:qracetamido7,
and conversion into the nitronate salt (7) (NaOMe; MeOH~MDC), was followed by careful
ozonolysis8 to give (8). The aldehyde (8), was treated with methoxycarbonylmethylenetriphenyl-
phosphorane to yield the olefin (9), as a mixture of isomers (1 s 2, cis : trans, overall
yield from (6), 50%).
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(3) R CHs== CHPh (trans) (7) B CHyCH = N5
(4) B= cHO (8) B= CHcHO oM@
(5) B= CH(OH)CHpNO, (9) B= CH,CH === CHCOMe

(6) rR= CH,CH,NO,

A = ©.. OCHp(Me

The azide (10) was then prepa.red and heated in toluene at 110°C for Lh to give the
enamine (11) (72%), as an inseparable mixture of epimers (2 ¢ 1, 2a - H : 28 = H), ) Mpax
(EtOH) 276 and 281 nm; Voax (cnc13) 3410, 3250, 1780 (B-lactam), 1750 (benzyl ester),
1690 (amide), 1670 (methyl ester), and 1615 (enamine) cm"1; 5(CDC1.,) inter alia 3.54 and
3.55 (each s, COMe), 4,03 (m, 6~H), L.54 (s,PhOCHp), Ls61 and L.65 (each s,= CH), 5.1t
(ad, J 3.9 and 1.5 Bz, 2a - H), 5.55 (d, J 2Hz, 28 - H), 7.18 (d, J 8Hz amide NH), and
9,15 (s, enamine NH), the additional 1.5Hz coupling shown by the 2¢ -~ H is due to the
characteristic long range coupling between the a~hydrogens at C(2) and c(7)9. The ratio
of 2¢ = H to 28 - H could be altered to an equilibrium value of 2 : 3 by base treatment
(DBU), but prolonged contact with base led to degradation.

H
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COZCH3
N\]/N3
C
OZCHZCBHS
(10) (11) R = CHyPh

(12) R=H

V = PhOCHoCONH

Hydrogenation of {11) afforded the corresponding free acid (12), which showed weak
antibaoterial activity against B,subtilie (MIC = 125 pg/ml) and Streptococcus pnevmoniae
CN33 (16 pg/ml).
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Ozonolysis of the enamine (11), followed by decomposition of the ozonide
[P(g-OMePh)B] gave the separable amide epimers (13) m.p. 168-169°C, A (Wugol)
3255 (amide MH's), 1785 (p-lactam), 1745 (ester), 1760 (side~chain amde), and 1650 (amide),
5(013013) 2.36 and 2,61 (ABg, J 18Hz higher field arm further coupled, d, J 8Hz; lower field
arm further coupled, 4, J 6Hz, ring CH2), L2l (add, J 8, 6, and LHz, 6 - H), L.57
(s, PhOCH,), 5.25 (s,C0.CH, Ph), 5,38 (dd, J 8 and LHz, 7 - H), 5.63 (4, J 2.5 Hz, collapses
to s on D0 exch, 28 - H), 6.23 br (s, ring NH), 6,9~7.5 (m, aromatics), and 7.20 (4, J
8Hz, side~chain NH), and (1l) Viax (CEC1.) 3400 (amides), 1785 (B~lactam), 1755 (ester),
and 1680 (amides) om '; 5(CDCL,) 2.19 and 2.62 (4Bq, J 17Hz, higher field arm further coupled,

d, J 6Hz; lower field arm further coupled, d, J 9Hz), L.17 (ddd, J 9, 6 and L.5 Hz, 6-H),

Le5L (s, PhOQiIQ), 5¢16 br (s, becomes dd, J 1.3Hz on D,0 exch., 20~H), 5.23 and 5.28

(ABq, J 12 Haz, cogggzph), 5.43 (ddd, J 8, L.5 and 1.3 Hz, 7 - H), 6.88 br (s, ring NH),
6.9-7.5 (m, aromatics), and 7.73 (4, J 8Hz, side=chain NH).

(13) B' = COCHPn, B = B
CBHSOCHZC ONH (1) B! = H,2R2 = CO,CH,Ph
(15) r = CoH, B = H

(16) ! = E, B? = CoH

Catalytic hydrogenation of (13) and (14) provaded (15) and (16) respectively. The
acad (16) possessed weak gram~positive activity, the minimum inhibitory concentrations
(ug/ml) against B, subtalis, Staph, aureus (Oxford),and Staph, aureus (Russell) 10, being
25, 25, and 200 respectively, The epimeric acid (15) was much less active, the
corresponding figures being 200, 100, and >200. Although unexpected, the observation
that the epimer with the opposite carboxylate configuration to that found in naturally
occurring penicillins 1s more active 18 in agreement with a previous report6 concerning
the activity of 3-oxa~8~oxo-l-azabicyclo [4.2.0] octane-2-carboxylic acids.
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