Tetrahedron Letters No. 4, pp 259 - 262, 1976. Pergamon Press. Printed in Great Britain.

A NOVEL SIMPLE SYNTHESIS OF Toa-SUBSTITUTED CEPHALOSPORINS

Hiroakil Yanagisawa, Masami Fukushima, Akiko Ando and Hideo Nakao

Central Research Laboratories, Sankyo Co., Shinagawa, Tokyo, Japan
(Received in Japan 29 November 1975; received in UK for publieation 16 December 1975)

Recently a number of 1ab0rator1esl) have reported methods for the intro-
duction of the methoxy group into cephalosporin at C-7 since the discovery of
cephamycins which have strong antimicrobial activity. In order to find new

potent substances several derivatives other than methoxy derivative have been

2)

synthesi1zed, 1.e., alkyl, acyl or carboxyl derivatives prepared from the

alkyl, acyl or alkoxycarbonyl halides and the Schiff base of 7-aminocephalo-

3)

sporanic acid ester, methylthio derivatives
4)

prepared by methylthiolation of
the Schiff base, and others However there has been no general simple method
to 1ntroduce substituents into cephalosporin at C-7 via nucleophilic attack.

5)

In a previocus paper we reported the facile synthesis of T7a-methoxycephalo-
sporin, that 1s, the methoxy group was introduced 1into cephalosporin at C-7
by addition of methanol to the reactive quinoidal compound (11) prepared from
Schiff base (I) by oxidation with Pb02. In addition, this procedure, namely
addition of nucleophile to II, has led to the successful synthesis of many
sorts of Tou-substituted derivatives which we would like to report at this time,
The reaction of an aleochol such as ethanol, propanol, cyanomethanol and
methyl cellosolve with IT 1n a benzene solution at room temperature proceeded
in the same manner as with methanols) to yield the corresponding, new Tu-
ethoxy, propoxy, cyanomethoxy and 2-methoxyethoxy derivatives (11Ta-4),
respectively. Addition of a mercaptan e. g. a solution of methyl mercaptan
in diethyl ether to a benzene solution of II gave the To-methylthio analogue
(IIIe). Moreover, the reaction of compounds having an active proton such as

hydrogen cyanide, ethyl malonate or hydrazoic acid with IL also afforded the

corresponding 7o-substituted Schiff base (IITf-h), respectively. These
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products (III) were purified by silica gel column chromatography with the
solvent system of benzene - ethyl acetate. Yields and NMR data are shown in
Table 1 Treatment of III with Girard T reagent in methanol by similar pro-

5)

cedures described 1n a previous paper ' gave the corresponding amine (IV)
except II1Ih which afforded the To-methoxy derivative by methanolysis of azido
group Acylation of IV with thienylacetyl chloride followed by removal of
diphenylmethyl group with trifluorocacetic acid afforded the corresponding Ta-
substituted cephalosporain (V) whose yields from III and NMR data are shown

in Table 2. The substituents of V are assigned the Tu-configuration by

5)

analogy with examples 1in a previous paper These compounds showed weak

antimicrobial activit.es Details will be published elsewhere.

Table 1. TYields and NMR data of III

Yield (%) NMR ( ¢ 1n CDC13)

from T TH=N  Cg-H by
IIia 71 8.51 5.04 1.25(CH3,t,J:7) 3.76(0CH,,q,J=T)
IIIb 65 8.41 4.96 0 88(CH,,br t,J=6) 1.70(C-CH,-C,m)

3.58(0CH,,br t,J=6)

ITlec 47 8,40 5.11 4.50(CH2,5)

IIId 51 8.42 5,00 3.26(CH3,S) 3.55, 3.80(CH2—CH2,A2B2)
IIle 45 8 58 4.98 2 20(CHyq,s)

IIIf 42 8.46 5.24 -

Illg 52 8.60 5.53 1,20, 1.27(CH,,t,J=7) 3.93(CH,s)

3!
4 13, 4.28(OCH2,t,J:7)

IIIh 49 8 57 5.00 -
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Table 2. Yields and NMR data of V

Yield (%) NMR ( 4 1in DMSO—-d6)
L -~
from II1 Cé-H X
Va 58 5.09 1.10(CH3,t,J:7) 3.67(CH2,q,J:7)
Vb 39 5 10 ().80(0H3,t,J=7) 1.41(C=CH,~C,m) 3.55(0CH,,t,J=T)
Ve 21 5.1572  4.61(CH,,s)
vd 70 5.12 3 20(CHy,s) 3,4, 3.7(CH,-CH,,A,B,)
ve*1 65 4.99 2.20(CH,,s)
v 14 5.24 -
*3
Vg 33 5.10 1.22(CH3,t,J=7) 4.27(CH,,q,J=7) 4 64(CH, s}
*1) mp 141-142° *2) 1n CDCOCD, *3) an CDC1,
[8] 5 0] CH S HX
H uw—l:j/ PbO;, N:—f
HyOA >—N CHy0Ac
g N._#CHy0Ac o F 2
COOCHPhy COOCHPhH,
I 1|
X X
) S S / \
HO CH'N+ Girard T HZN——]/ 1. <s>( HCOCT
N._ " CHy0Ac 0/,7——N #~CH30Ac 3 TFA
COOCHPhy COOCHPhy

I v

¢, X=0CH;CN d, X=OCH;CHyOCH;

X
7\ : S a, X=0CyHg b, X=OCH;CH;CHy
g CH2CONH
| N~ CH20Ac

COOH e, X=SCH; f, X=CN

g. X=CH(COOC3Hg); h, X=N3



262

No. &

Refexrences

(a) L. D, Cama, W J Leanza, T R Beattie and B. G. Christensen, J.

Amer Chem. Soc., 94, 1408 {(1972). (b) G. A. Koppel and R E Koehler,
ibid , 95, 2403 (1973). (c) W. A. Spitzer and T. Goodson, Tetrahedron
Lett., 273 (1973). (d) T. Jen, J. Frazee and J. R E. Hoover, J. Org. Chem ,
38, 2857 (1973). (e) H. E Applegate, J E Dolfini, M S. Puar, W. A
Slusarchyk, B. Toeplitz and J. Z. Gougoutas, 1bid., 39, 2794 (1974).

(a) ¥, H. W. Bohme, H E. Applegate, B. Toeplitz, J. E. Dolfini and J Z.
Gougoutas, J Amer. Chem. Soc , 93, 4324 (1971)., (b) R. A TFirestone,

N Schelechew, T B. R Johnston and B, G. Chrastensen, Tetrahedron Lett.,
375 {(1972) {c) D. B. R Johnston, S. M Sehmtt, B A. Firestone and

B. G. Christensen, 1ibid., 4917 (1972) (d) W, A Spitzer, T. Goodson,

R. J. Smithey and I. G. Wright, Chem. Commun., 1138 (1972) (e) E. H. W
Bohme, H., E. Applegate, J. B, Ewing, P T. Funke, M. S. Puar and J. E.
Dolfini, J. Orp. Chem., 38, 230 (1973).

These are intermediates to 7-methoxycephalosporin. See lc, 1d and le.
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