
Tetrahedron Letters,Vol.23,No.29,pp 2999-3002,1982 0040-4039/82/292999-04$03.OG/C 
Printed In Great Britain 01982 Pergamon Press Ltd. 

SYNlXESISOFROVELFlJSED~-UCTAMSRY IKEUMOLRC~1,3_DIpOLARCYCLOADDITIORS. 

3!6-PHENoxuac mumo-7-0x0-1 ,~-DIuBI~~~L~[~.~.~]RRPTAR~ 2-CARDOXYLIC ACIDS 

Michael J. Pearson 

Dee&am pharmaceuticals Researoh Division, Rrockham Park, Ret&worth, Surrey, &gland. 

Summary: 4-Metho~~bonylmete~~p~o~e~d~7~xo-l,3_dia~bicyclo[3.2.0]heptane- 
2-oarboxylic acid and ~,7-dioxo-6-phenoqacetamido-l,~zab~cyclo[3.2.O]heptane-2-oarbozyl~c 
acid have been prepared. 

A recent codoation2from these laboratories described the total eynthesls of the 

7-oxo-l,j-diazabicyclo[3.2.O]heptane ring system. The derivatives (1) 3 and (2) were antlbac- 

terially inactive, but it was hoped that the rncorporation of a crs acylamino side-&am rmght - 
activate the S-la&am and improve aotivity. 

(2) 

Addition of the mixed at@&iae of azidoacetic acid and trrfluoroacetio anhydrlde4to a 

mixture of triethylamine and the Scbiff base from R-methozymethoxyanilrne 5 and 

afforded the & p-la&am (3)6[85%, m.p. 111 

clnnamaldebytle 

- 112'C] wrth none of the Isomer detected. 

The azide was reduced with hydrogen sulphide-lr=etbylae7and the proau0t acylated with 

phenoqaoetyl chloride to provide (4) [96%, m.p. 186 - 187'C]. Ozonolysie of (4) [(l) EtOAc, 

-76'~; (ii) Ph3P], followed by addition of methoxyoarbonylmethylenetriphenylphosphorane, 

afforded the pure *isomer (s), after reorystallisation8(62%, m.p. 178 - 179'~). Removal of 

the R-substituent with oerio mnium nitrate (CAN)5 , then gave the azetidlnone (6) [7@& 

m.p. 147 - 148'C], wlnoh was progreseed to the azlde (7) [2 : 1 mxxhre of isomers], a* 

previously described? 
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AZ = (, /)-OCH20Me, B = PhOCH2CONH L"ZLn 

When (7) was heated in reflux.kq toluene for 24h (lmg ml", under argon), rapid 

ohromatography of the produot on sdioa gel afforded the crystalline ensnun e (8) (la), 

m.p. 131 - 132'C (deo.); I_. 

169osh., 1680 and 1612cm-' 

(BOH) 27F-m (d6,600); "_, (CHC13) 3400, 3350, 1807, 1750, 

; 6 (cm,) (2W-W 3.69 (s, ofi), 4.49 and 4.58 (a, J 15% 

phDcz2), 4.77 (a, J -II%, =CH>, 4.79 (da, 2 6 and lHz, S-H), 5'.20 (a, CO,-&@, 5.66 (s, 

2-H), 5.83 (da, J 9 and ~Hz, 6-H), 6.85 - 7.4 ( m, sxomatios), and 8.23br (s, enamine NB). 

Further elution of the column gave fractions (3996) containxg both (8) and (9), snd fdly 

pure (9) (I&) which was isolated as an amorphous solid, A_, (EtOH) 2741x11 (6, 17,700); 

V (cHC13) 3400, 3350, 1807, 1758, 1690sh., 1680 and 1630om-'; 6 (CDCl3) (25'OMHz) 3.78 (a, 

Oz: 4.49 and 4.57 (ABq, J ISHa, PhoCG2), 4.65 (a, J IHZ, =CH), 4.72 (dad, J 6, 1 end ca. 

&Hz, s-II>, 5.13 (a, J ca. %z, 2-H), 5.31 (s, CO&Ph), 5.84 (ad, J 9 and 6~z, 6-H), 

6.85 - 7.5 (m, aromatlos), and 8.251~ (s, enarmne NH). 

C6HfKt-i_fON C,H,O C 

(8) R’ = c02CE$h, R2 = H 

(9) R' = H, R2 = C02CH2Ph 

(10) R' = C02CH$'h, R* = H 

(11) R' = COP, R2 = H 
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The Z-geometry of the double bond and the stereoohemistry at C (2) for each epimer were 

assigned by analogy with the corresponding unsubstituted derivatives.2 Tkeatmentofthe 

epimer (9) with the %nnatuzal~ C (2) stereoohermstry with l,$dia+zabioydo[&I.+.O]undec& 

ene oaused degradation, no isomerisation to (8) being observed. 

&dzogenation of (8) in d.ioran using lO@d-C gave the free acid (12). Nnuz spectroscopy 

olearly indicated that partial isomerisation of the enamjne double bond had ocouxred as well 

as the desked ester cleavage, 6 [(CD3)2SO] (25OMHz) (2 : 1 mzidure of isomers) inter alia -- 

3.42 and 3.59 (213's, together 3H), 4.41 and 4.94 (8 and d, J 1Hz; =C:H), 4.7 and 5.01 (a, 

J 5.8H~ and da, L 6.2 and ,sr. 1H.z; .5-H), 5.33 and 5.37 (28's; 2-H), 5.61 and 5.68 (da, J 

8.4 and 5.8~~ and da L 8.4 and 6.2~~; 6-H). The materisil was antibacterially mactlve. 

(12) 

05ono1yt3is of the enamine (8) (EMAC, -76'~), followed by reduction of the osonide 

(Me2S) afforded the amide (lo), m.p. 158 - lsg°C (deo.); V_. (Nu~ol) 3250, 1810, 1750, 

1725 and 16.50~111-~; 6 (CDc13) (25OMEz) 4.12 (da, J 6.3Hz, S-H), 4.5' (a, PhWA), 5.22 @.A 

system, CO~C.XI@, 5.35 (ad, J 8.2 and 6.31& 6-H), 5.53 (a, 2-H), 6.9 - 7.03 (m, aromatios 

7.25 - 7.4 (m, arromatios), 8.41 (a, J 8.2~15, side-chain NE), and 8.79br (a, ring NE). The 

acid (11) was also shown to be inactive. 

1, 

The synthesis of the correspondinga5a-cepbamderivatives is reported 111 the sucoeedlllg 

paper. 
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