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In previous papers 192 we reported the synthesis and some reactions of 4- 

thioxo-2-azetidinones of type 1. 

ved by the easy inter'- 

The presence of a very labile H-3 inA was pro- 

and intramolecular 
2 

alkylation of these compounds, in the 

presence of Et3N, to give the corresponding S-alkylated unsaturated B-lactam de- 

rivatives. More recently, alternative methods for the synthesis of products of 

type 1 have been published3'4, indicating the growing interest for these com- 

pound: In the present coxmnunication we wish, therefore, to report some new reac 

tions of derivatives of this general type. 

Being interested in exploring the behaviour of these compounds with nucleo- 

philic reagents without the involvement of the labile H-3, we took into account 

the corresponding methoxy-substituted derivative 2 ir 

1720 (ester CO), 1682 cm 

-' (am1de ") 

; nmr5 (CDC;) 
I: 

(CHC13):1820 (j%-lactam CC$, 

* 62.13 (3H,s) and 2.38 (3H, 

s) b=C(CH3jj, 3.20 (3H,s, 0CH3), 3.63 (2H,s, CH2CO), 5.20 (2H,s, COOCH2), 7.30- 

7.50 (10 H,ss, aromatic), 7.66 (lH,s broad, NH); m/e6 (relative intensity) 452(2) 

M+, 424(5), 423(5.5), 422(10), 410(5.5), 409(17), 408(Q), 406(15), 405(13), 

396(15), 393(6), 361(5), 335(6), 334(5.5), 333(30), 318(6), 317(16), 315(14), 

274(13), 273(100), 272(34), 271(31), 270(11), 250(17.5), 231(19.5), 205(16), 

204(12), 200(18), 183(21), 182(18), 181(15), 173(16), 172(32.5), 171(19), 141(16), 

140(25), 139(12), 135(55), 119(22), 118(37.5)7 , 
3 

prepared by IJV irradiation of 

l-(l-ben~yloxycarbonyl-2-methylprop-l-enyl)-~-phenacylthio-3~-phenylacetamido- 

30<-methoxyazetidin-2-one8, following the procedure given for ll. 
1 
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2 
COO CH2Ph 

- 

What stimulated our interest in compound2 was to verify the possibility of 

acheiving the synthesis of the hereto unreported 5,6_disubstituted penicillins 

by nucleophilic attack on the C=S function, followed by intramolecular alkyla- 

tion of the intermediate thiolate anion to give the thiazolidine ring moiety (COIJ 

pare ref. 2). 

Reaction of2 with 1 eq. of LiOCH3 at -4O“C in THF for 4 hr, followed by 

neutralization (AcOH, diluted with THF) and concentration under vacuum, gave,af- 

ter preparative silica gel t.1.c. (C6H6 : EtOAc, 4 : l),Aas white foam (61% 

yield): ir (C~c13) 1760, 1740 (esters CO), 1688 (amide CO), 1610 cm -' (C=N); 
5 

nmr (CDc13) b 1.32 (3H,s), and 1.70 (3H,s) [C(CH3)21 , 3.20 (3H,s, 0CH3), 

3.61 (2H,s, CH2CO), 3.82 (3H,s, COOCH3), 4.68 (lH,s, 3-H), 5.22 (2H,s, COmH2), 

7.28-7.50 (lOH, ss, aromatic), 7.62 (lH,s broad, NH); m/e6 (relative intensity) 

484(0.3) M+, 454(20), 453(485), 451(6), 426(5), 425(29), 396(X)), 394(13), 393 

(lg), 363(g), 349(5), 336(28), 335(26.5), 334(32.4), 319(19), 317(6), 308(16), 

307(100), 287(8.5), 269(7.5), 251(7), 217(8), 215(7), 214(33), 201(g), 200(27), 

199(51.5), 185(10), 172(19), 171(g), 167(15), 166(D), 157(41), 155(22), 140(31), 

139(32.5), 127(34), 125(33), 119(g), 118(97)7. 

From the same t.l.c., derivative2 was isolated as byproduct (white foam, 13% 

yield): ir (CHC13) 1760 (saturated ester CO), 1720 (unsaturated ester CO), 1680 

cm -' (amide CO); nmr 5 (Cecil) & 1.78 (~H,s) and 2.25 (3H,s) E=c(w,)~] , 3.02 

(3H,s, OCH3), 3.62 (3H,s, COCCH3), 3.68 (2H,s, CH2CO), 5.15 (2H,s, C00CH2), 7.32- 

7.46 (lOH,ss, aromatic), 7.99 (lH, s broad, CONH), 9.34 (lH, s broad, CSNH) 739 l 

preliminary experiments showed that also the reaction of 2 with CH3Li or 

n-BuLi results in JJ-lactam cleavage. 
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4_ 1 COOCH2Ph 

Finally, taking into account that C2H5SH reacts easily with thioketones to 
10 

give mainly the corresponding dithiohemiketals , we investigated also the reac- 

tion ofA with C2H5SH in the presence of Et3N. In this case too,attack occurred 

on the p-lactam CO giving compounds2 and 6, 

Namely, when the reaction was carried out at r.t. for 2 hr in C2H5SH in the 

presence of stoichiometric Et3N (with respect toL),therewas obtainedA"&hitefoem, 

82% yield): ir (CHC13) 1720 (sh, unsaturated ester CO), 1690 cm-' (broad, thiol- 

ester CO, amide CO); nmr5 (CDC13) g 1.17 (3H, t, J=8Hz, SCH2&13), 1.77 (3H, 

s) and 2.21 (3H,s) ~=C(CH~)~] , 2.80 (2H, q, J=8Hz, SCH2), 3.00 (3H,s, 0CH3), 

3.66 (2H,s, CH2CO), 5.13 (2H,s,COOCH2), 7.30-7.46 (lOH, ss, aromatic), 8.03 (U-I, 

s broad, CONH), 9.36 (lH, s broad, CSNH) 739 . 

On the other hand, when the reaction was carried out under the same conditions 

but for a longer time (24 hr), or at higher temperature (80°C for 2 hr),q, for- 

med only in traces under the reaction conditions 

latedl' as 

leading to 3, was iso- 

the main product (white foam, 80% yield): ir (CHC13) 1743 

(ester CO), 1685 (thiolester CO, amide CO), 1608 cm -I (C=N); nmr 5 (CDC13) b 

1.23 (3H, t, J=8Hz, SCH2w3), 1.33 (3H,s) and 1.55 (3H,s) p(CH3)2j , 2.80 (2H, 

q, J=8Hz, SCH2), 3.20 (3H, s, 0CH3), 3.61 (2H,s, CH2CO), 4,68 (lH,s, 3-H), 5.20 
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(2&s, COOCH2), 7.28-7.52 (lOH, ss, aromatic), 7.65 (lH, s, NH); m/e6 (relative 

intensity) 514(0.1) M+, 453(5.5), 452(7), 426(6), 425(a), 424(45), 422(S), 421 

(lo), 419(6), 408(7), 407(11), 334(U), 333(12), 317(7), 309(15), 308(34), 307 

(loo), 275(g), 272(S), 217(6), 201(6), 200(S), 199(18), 183(11), 174(8), 173(10), 

172(34), 171(23), 157(44), 151(6), 141(15), 139(28.5), 126(13), 125(36), 119(17), 

118(23)7. 

In conclusion, the experimental results show that nucleophilic reagents at- 

tackAat the C=O B-lactam to give at first type2 and2 derivatives which cycli- 

ze toA and2 under more forcing conditions. The preferential 

rather than on the C=S B-lactam, indicates that in the latter 

ce stabilization, lacking for the C=O,as suggested by the Fts 

bration (1820 cm-l), is still effective fmthe C=S group. 

attack on the C=O, 

the amide resonan- 

ir stretching vi- 
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