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SYNTHESIS OF NOVEL FUSED B~LACTAMS BY INTRAMOLECULAR 1, 3-DIPOLAR CYCLOADDI‘I‘IONS.61.
PHENOXYACETAMIDO ISO-AZAPENEM AND ISO-AZACEPHEM CARBOXYLIC ACIDS.
Clive L. Branch and Michael J. Pearson¥*
Beecham Pharmaceuticals Research Division, Brockham Park, Betchworth, Surrey, England.

Summary: 6-Phenoxyacetamido-7-oxo-1,3-diazabicyclo [3.2.0] hept~3-ene-2-carboxylic acid (9) and
7-phenoxyacetamido~8-oxo~1, 3-diazabicyclo [}4.2.0] oct-3-ene-2-carboxylic acid (22) have been
prepared and shown to be devoid of antibacterial activity.

It has recently been disclosed2 that the 1,3~diazabicyclo [3.2.0] hept~3-ene and
1,3-diazabicyclo [L.2.0] oct-3-ene systems (1) and (2) possess no interesting biological activity.
Subsequent to our report, similar compounds have been described by Na,gak'ura3 , and this has
prompted us to present our further studies in this area, aimed at the synthesis of the
corresponding 6~ and T-acylamino derivatives.
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Catalytic semi-hydrogenation of the acetylene (3)1’)" (10% Pa~BaSOl, dioxane-pyridine) gave
the olefin ().;)5 y which was deblocked with ceric ammonium ni'l;:r:a,'te6 to afford the azebidinone (5).
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Conversion® of (5) to the azide (6) and cyclisation (3Lh, refluxing toluene) gave (7)7,

mp 117°C (dec), )m(CHc13) 3400, 1805, 1755, 1700 and 1630 cm-1; 5(c11013) (250MHZ) 2. 06
(m, fine coupling to 2-H and 5-H, Me), 4.56 (s, PhOCH ), 4.81 (m, irradiation at §2.06 gives
dd, J 5.8 and 3.2 Hz, 5~H), 5.15 and 5.23 (ABg, J 12Hz, Co_gH Ph) 5.67 (dd, J8 and 5.8 Hz,
6-H), 6.14(m, irradiation at §2.06 gives 4, J 3. 2 Hz, 2-H) and 6.85-~7.4(m, aromatics) and (8)7

mam(cm13) 3400, 1805, 1755, 1695, and 1638cm ; 5(0HCl3) (250 MHz) 2.04(m, fine coupling to
2-H and 5-H, Me), L4.56(s, PhOQ_HQ), 4.65 (m, irradiation at §2.0) gives dd, J 5.5 and 3.3Hz,
5-H), 5.27 and 5.34 (ABq, J 12Hz, COZQQPh), 5.42 (m, irradiation at 2.0k gives dd, J 3.3 and
1.2 Hz, 2-H), 5.68 (d4ad, J 8.1, 5.5, and 1.2 Hz), and 6.85-7.5 (m, aromatics),
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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.
For the homologous series the olefin (10)8 was the desired key intermediate. Standard
ketene-imine cycloaddition methodology9 wag used to prepare the acetylene (11) (58%). Some

trans-isomer (12) (7%) was also isolated. H R1

QocHcoNHE B e on=ch, M

N
0
o NN, \©\OCHZOCH3

C 02CH 2 O
(11)  ®' =B, B® = C=C-CH,08iPh,Bu
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(13) R =H, R® = C=C~CH,0H

Redwo‘t:ion10 of (11) followed by acylation, and removal of the hydroxyl protecting group
gave the alcohol (13). The triple bond was hydrogenated to provide (14), which was readily
mesylated to afford (15) [50% overall from (11)]. Since B-elimina,tion“ to the olefin (18) was
not successful, the mesylate (15) was converted into the selenide (16) by treatment with sodium
2-nitrophenylselenide. The selenide (16) was not isolated but oxidised in situ with
m-chloroperbenzoic acid to give the selenoxide (17), which underwent slow elimination (R.T.,2lh)
to afford the olefin (18) (uo%)’z. The B-lactam nitrogen was then deblocked® to give the



1651

azetidinone (19), m.p. 153-154°C; 0m (Mujol) 3300, 1765, 1755, and 16650m™ 5 5(CDCl3)
(250 MHz) inter alia 3.95 (dad, J 8.k, 5, and L.5Hz, L-H), L.5h (s, PhOCH,), 5.37 (add, J
8.5, 5, a.nd 1. 2Hz, 3-H) and 6.23br (s, B-lactam NH).
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(17) X = Se(o)-c6 h—g—NOZ
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The azide (10) was p:r:epa:c'eél2 and heated in toluene for 7h to give (20) (22%)7, v max
(CH013) 3420, 1770, 1760, 1695, and 1660cm'1; 5(01)013) (250 MHz) jinter alis 2.04 (d, J ca.1.5Hz,
Me), L4.02 (add, J 8,6, and L.5 Hz, 6-H), 4.56(s, PhOCH ), 5.32 (dd, J 6 and 4.5 Hz, 7-H), and
5.77vr (s, 2-H), and (21) (7%)7’13,\)m(CH013) 3u20 1770, 1765, 1690 and 1660 sh cm 1, 5(CD01 )
(250 MHz) inter alia 2.09 (4, J ca.2Hz, Me), 3.85(ddd, J 10,6, and 5Hz, 6-EH), L.56(s, PhoggQ),
5.2-5.35 (partially obscured m, 7-H), and 5.40 (m, 2-H).

\/j:}jr_}::'—l(\/CH3 Ezo; R: = 00,0, R ==

| 21) B! =H, K = CO,0H,Ph
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The free acide (22) and (23) were found to be antibacterially inactive.
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