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SYNPHFSIS OFOLIVANIC ACIDULUXUES: A FACILE ROIJTN TO 3-(2-PYRIMIDINYU'HIO-) 

SUBSTITDlXDDEZUVATIV-5 

Andzcew J. G. Baxter, Pamela Davis, Roger J. Ponsford* and Robert South&e 

Beechem pharmaceuticals, Research Division, Brockham Perk, Betchworth, Surrey, EH3 7AJ. 

S-y: 3-(2+yrimidinylthio-) substituted olivanic acid analogues, with and without a c-6 
hydroxyethyl Enibstituent, have been synthesised in high yield using an intramolecular Wittig 
reaction followed by deprotection to afford zwitterions with high antibacterial activity. 

Several methods have recently been developed for the synthesis of the olivanic acids, 

e.g. MM 13902 (1)' thienamIycin (2)* and related analogues. Of the approaches described, the more 

common ring closure process involves formation of the C2 - C3 bond. 314s More recently a 

further route haa been developed utilising a cerbene insertion reaction to generate the bioyolic 

ring system by N-C2 ring closxce6. One Of the methods of C2 - C3 bond formation incorporates 

concomitant introduction of the C2 - C3 double bond and involves the use of the intramolecular 

Wittig reaction. This reaction we have used extensively, initially to give rise to simple 

snelogues (3a and 3b)"7 of tm olivanic acids, end subsequently to include thioesters (3c ad 
3afW leading directly to analogues containing a C-3 sulphur substituent. To date these 
thioester reactions have led to moderate yields of bicyclic material (20 - 4%). We now report 

a cyclisation reaction involving the intramolecular Wittig reaction which provides sulphur- 

containing analogues of the olivenic acid/thienemycin family in high yield. 

B 

1 a, R = H; b, R= CH; 
3 

C, El= SPh 

d,R= E&/NHCOCH3 

The &carboxymethyl asetidin-2-ones 718 4(a-c) were used 88 the source of thioester- 

phosphorsnes s(a-c; R., = R2 = CH3). The *id (&%) was treated as the mixed phosphonic 

-ride (CLpO(OE%)2, Et3N, tetrahydrofuran) with lithium 4,6-dimetnJrl-2-pyrimidinyl thiolate 
-1 

to provide the thioeeter-phosphorane (Sa; R, = R2 = CH3)9 (72%), V_ (CHC13) 1740 cm . 
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51 
i) C1P(OEt)2/E%3N 

C02R 

4 

(4 - 6) a; R = Benzyl 

(4 - 6) b; R - p-Nitrobensyl (PNB) 

(4 - 6) c; R= Phthalidyl 

C02H 
R2 

1. 

I A, toluene 
R1 

2 \ - 
R2 

!i 

Cyclisation of the thioester-phosphora (A, toluene, 3 h.) gave after chromatography 

on silica an 8% yield of bicyclic product (6a; R, = R2 = CH3), & (EtOH) 317 nm. V_ (CHC13) 

1785, 1710 cm-'. b (CDC13) inter alia 2.90 (lH, dd, J 17, 3 Hz, c~-J&), 3.05 (IH, dd, J 17, 9 Hz, -- 

C&Ha), 3.& (IH, dd, J 17, 5.5 Hz, ~6-~b), 3.72 (IH, dd, J 17, 9 Hz, CkRb), 4.20 (lH, m, Cs-H). 

The cyclisation reaction was equally effective when the ester gmup was the deactivating 

p-nitrobenzyl (PNEI) ester as in (sb; R, = R2 = CR,), the bicyclic product (6b; R, = R2 = CR3) 

being obtained in 7096 yield after 3 h. reflux in toluene. Even when the ester function 

contained the very bulky phthdidyl ester g??oup aa in (SC; R, = R2 = CH3), & h. reflux 

afforded a 27% yield of (6~; R, = R2 = '.X3). Other exemplee where (R, = CR3, R2 = H) and 

(R, = R2 = H) readily formed thioesters and cyclised with similar ease. 

Removal of the protecting group in (6b; R, = R2 = CR3) was carried out by hydrogenolysis 

using 5% Pa/C in aqueous dioxsn and M/2O phosphate buffer to provide the zwitterion 

(7; R, = R2 = CH3) in aqueous solution I', & (H20) 296 nm. 

Application of these reactions to the series bearing a protected C-3 (I-hydroxyethyl) 

substituent indicated the generality of the method. 

Reaction of the appropriate phosphorane-acid 7p12 as a pure diastereoisomer e.g. (8) 

(having the IR side-chain stereochemistry) in the form of the mixed phosphonic anhydride with 

lithium 2-pydmiainyl thiolate gave (9) (7396). 
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OH 

ii) LiS 

G 

i\ 

N- 

CH 
3 

PNBo2co 

cH3Hyq--..I;. 7$ 
CH 

co2pNB 
3 

2 

A, toluene 

PN.1302co 

m3 p.y$ > 
/< 

,T\ 

N- 

co2PNB 
cH3 

Cyclisation of the thioester-phosphorane (9) in refluxing toluene under argon over 3 h. 

gave the protected bicyclic ezetidin-2-one (10) in 7696 yield, A~~JI (EtOH) 320, 264 nm. V_ 

(CHC13) 1785, 1735 an-'. 6 (CDC13) inter dia 3.25 (IH, dd, J 10, 18 Jh, C4 - Ha), 3.44 -m 

(IH, da, J 3, 8.0 Hz, C6-H), 3.82 (IH, dd, J 10, 18 Hz, C4-Hb), 4.28 (IH, ddd, J 3, IO, IO Hz, 

C+H), 5.20 (IH, dq, J 6.0, 8.0 Hz, C8-H). When the thioester-phosphorane was prepared end 

cyclised as a mixture of side-chain diastereoisomers the bicyclic products were fortunately 

still separable by chromatography. 

Removal of the protecting groups in (10) wss carried out a8 before by hydrogenolysis in 

aqueous dioxan using 5% Pa/C and M/2O phosphate buffer to provide the zwitterion (11) which 

could be isolated aa a freeze-dried solid hma~~ (H20) 301 nm. V_ (KBr) 1765 cm-'. Anslogues 

prepared in this way demonstrated a spectrum of antibacterial activity equivalent to that shown 

by naturally occurring materials. Details of these tests will be reported later. 
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