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A NEWROUlETOOPl'ICALLYACTIVE 4-ACXCOXY-IN-2-O= 

Antonino Suarato, Paolo Lombardi*,Cesare Galliani, andGiovanni Frances&i 

Farmitalia, Ricerca Chin&a, Milano, Itsly 

No efficient preparation of 4-a.cyloxy monocyclic azetidinones from penicillins has been re- 

ported in the literature. Before our work, only few examples of this class of compounds have been 

described,l*e while their potential use as a starting material for the synthesis of, e.g., novel 

l-oxa-l-dethiapenam derivatives has been pointed out recently. 
2a,b 

Since synthetic projects under 

way in our laboratory require the facile conversion of penicillins into optically active functional. 

ised azetidinones, we sought a general entry into this class of synthons. 

We have found that when a methyl penicillinate l-ozide (12 nanole) was reflexed with a carboq 

lit acid RICOCH (45 mmole) in C6H6 or C6Ii6-THF (300 ml) in presence of trimethylphosphite (8 ml) 

during 4-6 hours an 65-86$ yield of the azetidinone Awas obtained.3 
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This novel opening of the thiazolidine ring by which the sulphur atom is replaced by sn 

acyloxy group, with inversion of configuration at C-4, whereas the nitrogen atom remains linked 

to the useful P&-unsaturated appendage4 is of general applicability. We have prepared, in fact, 

4-acyloxy azetidinones starting from both phthalimido and phenoxyacetsmido5 penicillinate using 

a wide variety of carboxylic acids. The acetic, the benzoic, the p and o-clilorobenzoic acids 

sllow further manipulation at C-4, by introducing good leaving groups. 

The fate of the nitrogen appendage is two-fold. The well larown chain degradation process 

via the a+unsaturated ester 3 (Et 
3NI CH2Q2' 

r.t.)6 followed by the ozidative cleavage (0 
3' 

CH2f12, -780~) of the olefinic bond to give the oxalylsmidei afforded, after removal of the 

appendage (MeOH, MeO-), a 60-8@ overall yield of the azetidinoneA8, which has been poven a 

useful starting material for the building of a second fused ring. 
2a,b,9acf 

Alternatively, further functionalisation of the isopropylidene moiety afforded the 

epoxldesz," 
11 

the allylic bromide2 and the enol El2 which lend themselves to be cyclised 

138-c to l-oxacephem systems as shown by other workers with similar compounds. Interestingly, 

we could isolate from the en01 3 its geometrical isomer 2 l2 (NaBHq, i-vopanol, r.t.) which 

gave2 back on basic treatment (NaH, 'IHF, OOC 
A!9 
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4_ or from either lla and llb. 
rY 

These results suggest that displacement reactions on these sub- 

&rates may poceed via the imine 12 _l' (R = Et) to which the nudleophilic specie approaches from 

the less hindered side. 

Acknowledgments are given to Dr F. Arcamone for his interest in this work, to Dr B. Gioia 

for physical. chemical measurements and to Mr E. Sassi for technical assistance. 
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3440, 1785, 1750, 1690 cm-? R = C6H5E2Cm, R1= pQC6H4 $1.95 (S,s) 3.73 (J,s) 4.r 

(W,s) 4.79 (&dd, J = 10 Hz, J = 1.5 Hz) 4.96, 5.02 and 5.16 (3B, 3s) 6.4l (UI, d, J = 1.5 
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(3H, 3s) 6.48 (m, d, J = 1.5 hz) 6.75 - 7.97 (loH, III). 



4062 No. 42 
4. Previously known examples bore the a,P-unsaturated appendage and deconjugation was accomplish- 

ed by extra two steps. See ref. 13b. 

5. 

6. 

Methyl p&enylacetamido penicillinate l-oxide turned unstable in these conditions. 

R=Ft,Rl,= CH3 $2.12 (3H,s) 2.12 and 2.29 (~H,zs) 3.85 (3H,s) 5.35 and 6.52 (W,2d, J = 1.5 

Hz); v_ 
-1 

1780, 1730 cm ; R = I?& RI--H4 sZ.Og and 2.23 (6H,2s) 3.74 

(3H,s) 5.46 and 6.67 (2H,2d, J = 1.5 Hz) 7.15 - 7.90 (8H,m). 

7. R=Ft,R = 1~3 of 2.16 (3H,s) 3.94 (3H,s) 5.48 and 6.72 (2H,2s, J = Wz) 7.82 (&I+). R = Ft, 

Rls6!!4 v_ 
-1 

1830, 1780, 1750, 1725 cm . 
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R = Ft, Rl = 

[I 
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aD = -57.10. R = Ft, Rl = p-UC6H4 s!X5 and 6.43 (2H,2d, J = 1.5 Hz) 7.20 - 8.10 (9H,m). 
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z (R = Ft. R g3) s2.09.(3H, 

7.60 (4H,br) il.311 (uI,s). 

S) 2.25 (311,s) 3.88 (313,~) 5.38 and 6.48 (W,2d, J = 1.5 Hz) 
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J = 4.5 Hz) 7.71 (4H,br); y_ 1795, 1745,173o cm-‘. & (R-1 = pc1c6t4) s 1.96 (3H,s) 3.75 

(~H,s) 4.88 and 5.10 (3H,2s) 5.70 and 6.58 (W,2d, J = 4 Hz) 7.12 - 7.90 (8H,m)* g (!$z 

CH~) 3 1.94 QH,s) 2.10 @i,s) 3.80 U&s) 4.98, 5.10 and 5.12 (3H,3s) 5.28 and 6.54 (W, 

2d, J = 1.5 Hz) 7.72 &I,br); 3_ 1785, 1750, 1730 cm-l. & (R, = @‘6!4) 5 1.94 (3H, 

s) 3.80 (g&s) 5.02 and 5.10 (31,2s) 5.41 and 6.79 (2H,2d, J = 2 Hz) 7.28 - 7.90 (8H,m)* 

E (R; = (x3) 8 1.94 (~-I,s) 2.26 and 2.30 (6H,2~) 3.81 (3H,s) 5.64 and 6.42 (2&2d, J = 4 Hz) 

7.75 (4~,~); [aD = -24.50. 2 (11153) s 2.09 (~H,s) 2.29 0%~) 3.82 (3H,s) 5.38 and 

6.51 (2H,2d, J = 2 Hz) 7.75 (4H,br); [dD = +58.5O. 

lla (R = CH ) 
N-I-3 

s 1.97 (a,~) 5.51 and 6.02 (2H,2d, J = 4 Hz) 6.go (lH,br) 7.75 (rFH,br); [A, 

= -1330. 12 (R;= M3) 3 2.14 (3H,s) 5.38 and 6.16 (2H,2d, J = 1.5 Hz) 6.92 (lH,br) 7.77 

(4H,br);[qD = 650. 
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