
Tetrahedron Letters,Vol.23,No.29,pp 2977-2980,1982 0040-4039/82/292977-04$03.00/O 
Printed in Great Britain 01982 Pergamon Press Ltd. 

A NEW SYNTHETIC ROUTE TO '7~6METHOXYCEPHALOSPORINS 

* 
Kunio Atsumi, Kiyoaki Katano, Ken Nishihata, Fumio Kai, 

Eiichi Akita, and Taro Niida 

Central Reseach Laboratories, MeiJi Selka, Ltd., KOhOku-ku. YOkOhaUP.3 222, Japan 

Summary: Treatment of 7C-(2,2.3-trihaloalkylideneamino)cephalosporins 
with excess methanol in the presence of acid scavenger gave 7p-(2-halo- 
alk-2-enylideneamino)-7+methoxycephalosporins. 

Since isolation of cephamycins (7obmethoxycephalosporins) from cultures of 

streptmyces species and subsequent modification of the original compound to those 

with enhanced activity,' many attempts have been made to introduce a methoxy 

group at the seven position of the cephalosporin nucleus. 
2 

However, some 

difficulty still remains either in the synthesis of 7Ci-methoxycephalosporlns 

having a complex 7p-acylamino side chain or in the large scale preparation 

(especially, in the industrial production) of these compounds. 

We now wish to report a new method for the preparation of 7/3-acylamino-7et- 

methoxycephalosporlns 2 from 7/)-aminocephalosporins 1 via 7p-amino-7d-methoxy- 

cephalosporins 4. This method involves a one-pot conversion of 7(3-(2,2,3-tri- 

haloalkylidenea~ino)cephalosporins 3 into 7/3-(2-haloalk-2-enylideneamino)-70(- 

methoxycephalosporins 2. In this procedure, any oxidizing agents are not needed 

and a strong base as lithium methoxide is not necessary either. Thus 'I/J-amino- 

cephalosporins !, were converted into 7P-acylamino-7d-methoxycephalosporlns 5_in 

high yields under extremely mild conditions. 

R3$H$YCH0 
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The Schiff bases 2 were prepared in good yields from the aducts 5, which 

were formed by treating the amino esters J_ with a stoichiometric amount of tri- 

haloaldehydes '&3 by the reaction with thionyl chloride in the presence of N,N- 

dimethylaniline. In the case of X=Y=Cl, the Schiff bases 2 were also prepared 

in high yields from !, and z (or the hydrates of 2) by a usual aaeotropic 

distillation method. These results are summerized in Table 1. 

Table 1. Preparation of the Schiff bases 24 

e--F Methoda) Solvent Yield of 2 (%) 

H 

OAc 

STsb) 

STab) 

STzb) 

STzb) 

STsb) 

STab) 

STab) 

t-Bu 

t-Bu 

CHPh2 

CHPh2 

CHPh2 

CHPh2 

CHPh2 

CHPh2 

CHPh2 

CH3 Cl 

CH3 Br 

H Br 

CH3 Br 

Ph Br 

CH3 Cl 

CH3 Cl 

Ph Cl 

Ph Cl 

Cl A 

Cl A 

Br A 

Cl A 

Br A 

Cl B 

Cl') B 

Cl B 

CIC) B 

CH2C12 quant. 

CH2C12 95 

CH2C12 71 

CH2C12 70 

CH2C12 33 

CH2C12 85 

CH2C12 94 

CH2C12 84 

l)CH2C12,2)AcOEt 95 

a) Method A: After the solution of l_ and 5 had been stirred for 0.5hr. at O*C, 
the mixture was treated by 1.5eq. 
for lhr. at -2O'C. 

of SOC12 in the presence of 5eq. of PhNMe2 

Yethod B: The azeotropic distillation method by use of the solvent or the 
solvents. 

b) Tx=l-methyl-lH-tetrasol-5-yl. 
c) The hydrate of 2 was used. 

Treatment of the Schiff bases 2 with excess methanol in the presence of acid 

scavenger such as borax (Na B 0 
247 

10H20) or lithium methoxide afforded 70(-methoxy 

derivatives 2 In good yields. (See Table 2.) The mechanism of this reaction 

should be the formation of an imine derivative k from 2 through the 1.4- 

elimination with the acid scavenger followed by the 1,5-substitution of the 3'- 

halogen (on 8) for the 7ckmethoxy group (on 2).5 

1 ’ 2 
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Table 2. Conversion of the Schlff bases 2 into the 7#-methoxy derivatives 2 6,7 

RI R2 2R3 X y Acid scavenger Temp.(V) Solvent 
Yield of 

2 (%)a) 

H t-Bu CH3 Cl Cl CH30Lib) -5od) THF 71 

OAc t-Bu CH3 Br Cl Boraxb) 0e) CH2C12 68 

STz CHPh2 H Br Br CH30Lib) -78d) THF 51 

STz CHPh2 CH3 Br Cl Boraxb) 0e) CH3CN 75 

STz CHPh2 Ph Br Br Boraxb) room temp. f) CH2C12 71 

STz CHPh2 Ph Cl Cl Boraxb) 0e) CH3CN 87 

STz CHPh2 Ph Cl Cl Boraxc) Oe) AcOEt 86 

a) Isolated yields by preparative TLC or flash column chromatography. 
b) 3Eq. of CH OLi 

a 
or borax was used. c) 2.5Eq. of borax was used. 

d) The react1 n was carried out for 15min. under argon. e) The reaction was 
carried out for 2 or 3hr. f) The reaction was carried out for 0.5hr. 

Removal of the 7@-N-alkenylidene moiety of ;twith Gerard reagent T ((carboxy- 

methyl)trimethylammonlum chloride hydraaide) in the presence of acetic acid or 

p-toluenesulfonic acid followed by quenching with aqueous solution of sodium 

hydrogen carbonate gave free amines 4. 

converted into bromoacetoamides 2 in-good 

Without purification, the amines ft. were 

yields by a usual acylation method. 

(See Table 3.) The resulting amide 2 (R'=l-methyl-IH-tetrazol-5-ylthlo) is a 

key intermediate for synthesizing some of the useful cephamycin-group antibiotics 

(e.g. cefmetazole, 8 MT-1419). 

Table 3. 
10,ll Synthesis of the bromoacetoamides 2 

3. Condition of the 1st. process a, ) b) Yield of 2 c) 

R' R2 R3 Y Acid Temp.(*C) Period(hr.) from 2 (18) 

OAc t-Bu CH3 Cl AcOHd) room temp. 2 50 

STz CHPh2 CH3 Cl AcOHd) 0 4.5 64 

STz CHPh2 Ph Cl AcOHd) 0 4 63 

STz C:!Ph Ph Cl p-TsOH e) 2 -20 2 72 

STz CHPh2 Ph Cl p-TsOH f) -40 1 90 

a) A mixture of ethyl acetate and methanol was used as the solvent. b) The 2nd. 
process: Acylation with BrCH COBr in the presence of PhNMe in ethyl acetate at 
-2OV. g z 
d) 5Eq. 

c) Isolated yields y preparative TLC or flash co umn chromatography. 
of Gerard T and IOeq. of AcOH were used. e) 3Eq. of Gerard T and 0.2eq. 

of p-TsOH were used. f) 2Eq. of Gerard T and 2eq. of p-TsOH were used. 
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