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The subject conpound was first synthesized by chemists at Rousoell in an origi- 

nal sequence uubsequently providing a novel route to the cephalosporins. A siwilar 

pathway ms also pursued by chewists at Squibb2 in a variant of the Roussel procedure. 

Both routes are predicated on the incorporation of the center of unsaturation in the 

initial lactonic species, subsequently elaborated to the end product. The inherent 

instability of these precursor butenolides3 presents transforwational liwitations 

reflected in relatively low yields as well as isower forwation in the end product. 

We have &vised a relatively simple and efficient synthesis of 7-phthaliwido-8- 

t-butoxy-5,8-e-desacetylcephalosporanic acid 1actoneAin excellent overall yield 

(SO-55%) and obtained as a single isoweric species. Condensation of a-phthalimido- 

walonaldehydic acid t-butyl ester 4 with y,y'-dihydroxyvaline lactone' in wethanol 

at 25* in the presence of sodiuw acetate yielded the enamine~ & ’ ml3 2.7-3.10, 5.59, 

5.80, 5.92, 6.0-6.2, 8.70 and 11.28~. The latter was converted directly to its 

tosylate derivative (C7W7SG2C1, Py, 0.) and thence with potassiuw thioacetate in re- 

fluxing acetone to the acetylthioenawine&obtained in 71% overall yield from 

starting compounda. Ths enawine&is separable by chromatography on silica gel 

(BtOAc-C61+#40:60) into a cis-form, n.p. 175-177O, h= 280 nm (B, 21800), Calcd - 

for C22H2407N2S: C, 57.38; Ii, 5.25; N, 6.08; Found: C, 57.69; H, 5.40; N, 5.88, and 

a a-form, m.p. 192-194O, e 273 nw (E, ZSSOO), Found: C, 57.63; Ii, 5.59; 

N, 5.83. Structural assignwent was based on the lowr z. extinction associated 
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with the cis-isomer7 - wherein cis and trans denote the relationship of the ester and -- 

amine groups. The two isomers are thermally interconvertible. For purposes of 

2ORl 

(=2R2 

,Z, Rl =R2=H 

& Rl = AC; R2 = CH3 



No. 52 5303 

further transformation, however, both isomers serve the same end. Treatment of2 

with one equivalent of t-butylhypochlorite in methylene chloride at 0. quantitatively 

8 
afforded the chloroimineA. The latter ms treated directly without isolation with 

1,4-diazabicyclo[2:2:2]octane (WCC) in benzene solution at 0' to afford the 

dienaminea in 90-9s yield separable by chromatography on silica gel (BtOAc-C6#Q/ 

30:70): cis-form, n.p. 170-173', eH 310 nm (e, 26500), 264 nm (&, 8350), nmr (CDCl,) - 

6 1.42 [s, 9H, oC(cH3)3], 2.42 (s, 3H, CXi3cDS), 3.69 (s, w, ScH2C=C), 4.77 (s, 2H, 

0CH2C=C), 7.87 (m, 4H, aromatic), 8.05 (d, lH,J= 12.5Hz, cH=C) and 10.12 (d, lH, 

J= 12.5Ht, NH), Calcd for C22H22C+N2S: C, 57.63; H, 4.84; N, 6.11; Found: C, 57.29; 

H, 4.73; N, 5.79; trans-form, m.p. 192-194', eH 304 nm (e, 29700), 265 nm (c, 

12800), nmr (CDCl3) 6 1.47 [s, 9H, CC(CH3)3], 2.16 (s, 3H, cH3COS), 3.69 (s, W, 

SCX,C=C), 4.67 (s, W, DC!Ii2C=C), 7.71 (d, lH, J= 13.5H2, NH), 7.85 (m, 4H, aromatic) 

and 8.84 (d, lH, J = 13.5H2, CX=C), Found: C, 57.79; H, 4.99; N, 6.07. Both 

isomers are interconvertible on melting. 

Finally, treatment of the dienamine+4, with one equivalent of potassium carbonate 

in aqueous methanol at On evoked selective hydrolysis of the thiol acetyl group fol- 

lowed by ring closure to give1 in 8C5t yield. Compound2 was obtained exclusively as 

the erythro isomer from CHClg-hexane, m.p. 181-So, single spot tic (BtCAc-CgH6/20:80) 

RF 0.64, "$gH 268 nm (E, 5200), e 2.70-2.80, 2.93, 5.67, 5.77, 5.82, 5.91, 6.20 

and 11.41u, nmr (CDC13) 6 1.44 [s, 9H, OC(CYI3)3], 3.40 (q, W, J = 18H2, SCH2C=C), 

4.70 (d, lH, J = lOHz, QICO), 4.82 (q, W, J = 15Hs, OCH2C=C), 5.37 (d, lH, J = 5H2, 

NH, exchanges with CD,,OD), 5.59 (q, lH, J = 5 and lDHz, CHS, collapses to a doublet 

on exchange) and 7.87 (m, 4H, aromatic), Calcd for C20H2@$32S: C, 57.68; H, 4.84; 

N, 6.73; Found: C, 58.00; H, 4.77; N, 6.42. Compound2 thus obtained was found to 

be identical with material prepared by the Roussel procedure which in our hands like- 

wise melted at 181-185°. CompoundAappears prone to polymorphism as adjudged by the 

fact that previous workers have reported different melting points for this substance 

(215.l and 19302). We also have observed on occasion m.p. 191-192.5' which was 

lowered on recrystallization; the separate samples were otherwise identical.' 

Since ,5_ has been converted via desacetylcephalothin lactone (,@)l to desacetyl- - 

cephalothin (2.) and cephalothin methyl ester the present work accordingly 
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constitutes a formal total synthesis of these cephalosporins. 
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