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Recently two groups293 have reported the isolation and structure elucidation 

of four new p-lactam antibiotics (la-d) related to cephalosporin C. Bach member of -_ 

this group contains a I-methoxyl substituent, for which the a-orientation may be 

suggested on the basis of bioactivity. 4 In this report we describe the partial 

synthesis of 7a-methoxycephalosporin C (SC) from benzhydryl 7-amino-7a-methoxy- 

cephalosporinate (g).' The identity of the natural and synthetic antibiotics 

confirms the a-configuration of the methoxyl group in compound la. - 

D-a-Aminoadipic acid (z)6 was converted as described below to BOC-a-tri- 

chloroethyl-D-a-aminoadipoyl chloride (A). Esterification of 2 with 60% aqueous 

l-904 and benzyl alcohol7 afforded the 6-benzyl ester 3b: - mp 173-4'; [u]D -20.1 

(c 1.0, 1N HCl). When 3b was treated with excess t-butyloxycarbonyl (BOC) azide and - 

.Et3~ in DXF,~ oily BOGderivative C was obtained: dicyclohexylamine (DC4) salt 

mp 123-4'; [aID -7.8 (c 1.1, MeOH). Dicyclohexylcarbodiimide mediated esterification 

of 3c with 2,2,2_trichloroethanol in pyridine --ai2C12 gave the fully protected com- - 

pound 3d which was hydrogenated with 10% Pd/C in 4:l EtOH--BtOAc to yield monoacid - 

3e as a clear, viscous oil: - m salt mp 173. (dec); [aID +17.0 (c 1.2, &OH). 

Treatment of s with excess oxalyl chloride in cold PW containing a Catalytic 

amount of ImtF afforded acid chloride 4 as a clear oil: ir (CClq) 1800, 1760, and 

1720 cm-l; nmr (60 MHz) (CDC13) ~8.53 (SI 9, m3), 6.4-8.0 (m, 4, m2CH2)r 7.2- 
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6.9 (m, 2, a200), 5.7-5.4 (m, 1, CX), 5.35, 5.09 (dd, 2, 5~12 Hz, Cl3ccH2), and 

5.0-4.8 (m, 1, NH). 

Acylation of benzhydryl 7-amino-7a-methoxycephalosporanate (2)5 with excess 4 

and pyridine in CH2Cl2 at 0' afforded, after chromatography on silica gel, 48% of 

2 contaminated with ~a. 14% of AZ-isomer 5. 2: ir (CC14) 1779, 1751, and 1724 cm-l; 

- (100 mm) (CT=,) r8.60 (s, 9, a3), 8.4-8.0 (m, 4, CH2cH2), 8.04 (s, 3, CDCH3), 

7.9-7.4 (m, 2, C%I,CC), 6.72, 6.53 (dd, 2, J=18 Hz, 2-Ui2), 6.52 (s, 3, OCH3), 5.8- 

5.4 (m, 1, CT-I), 5.31, 5.21 (dd, 2, J=12 Hz, Cl3CCH2), 5.21, 5.01 (dd, 2, J=13 Hz, 

3-Q12), 4.91 (5, 1, H-6), 4.74 (d, 1, J=8 Hz, NH), 3.05 (s, 1, C-fPh2), and 2.66 

(s, 10, ArH). The Al-isomer 2, which was prepared in moderate yield from mixed 

anhydride z and amine 2 in THF containing triethylammonium chloride, was readily 

identified by characteristic bands9 in its nmr spectrum at25.42 (53, 2, 3-CH2), 

4.88 (m, 1, H-4), and 3.62 (m, 1, H-2). The trichloroethyl ester of 5a was - 

smoothly cleaved using zinc in 90% aqueous HOAcl" at O* to yield z: ir (CHC13) 

1783, 1736, and 1709 (ah) cm-l; nmr (100 MHz) (CDC13) tg.61 (s, 9, CH3), 8.4-8.0 

(m, 4, (312CH2), 8.05 (s, 3, CCCH3),* 7.9-7.5 (m, 2, CH200), 6.74, 6.56 (dd, 2, 

J=18 Hz, 2-a2), 6.51 (s, 3, OCH3), 5.9-5.5 (m, 1, CH), 5.21, 5.00 (dd, 2, J=14 Hz, 

3-a2), 4.91 (s, 1, H-6), 3.06 (s, 1, CHPh2), and 2.66 (s, 10, ArH). Removal of the 

remaining protecting groups with TFA --anisole at room temperature readily gave crude 

7a-methoxycephalosporin C (5~). Preparative paper electrophoresis using 10% AcOH 

as buffer afforded pure z as a white powder; [alp +146O (c 0.9, H20), which was 

identified through comparison of its ir, uv, nmr2 and CD spectral1 with those re- 

ported for the natural material. The mass spectrum of N-chloroacetyl dimethyl ester 

derivative E exhibited a molecular ion at m/e 549 as well as a fragmentation 

pattern identical to that reported 2 for the corresponding derivative of &. 
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WGWCH2) 3a” 
I 
NH2 

la, R=ai3 

b, R = NH2 

c, R = C(OCH3)=cH-C#q-OH-E 

d, R = C(OCH,)=CH-C&14-OS020H-p 

R102=3( cH2 ) @zR3 
I 

RZN” 

2 a, Rl = R2 = R3 = H 

b, Rl = R2 = H, R3 = Qi2Ph 

c, Rl = H, R2 = t-BuOCO, R3 = CH2Ph 

d, Rl = Cl3ccH2, R2 = +-Bloco, R3 = a2Ph 

e, RI = Cl3CCX2, R2 = i-BUXO, R3 = H 

f, RI = C13CXX2, R2 = t-BUXO, R3 = CD2Bt 

R102CCH(CH2)3CDNH * 

I 
R2NH 

PA 

N/ “r-a3 

C02R3 

2 a, Rl = Cl3cQI2, R2 = t-BuOCO, R3 = wh2 

b, R1 = H, R2 = t-Buoa,, R3 = mh2 

c, R1 = R2 = R3 = H 

d, Rl = R3 = CH3, R2 = ClCH2a0 

C13~202~(~2)3~cl 
I 

L-BuOCONH 

C.X30 H 
I . 

CH2-3 

k2CHPh2 

2, R = C13=%02Cm((=2)3 
I 

t-BuOCDNH 
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