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SYNTHESIS OF 7-HYDRAZINOCEPHALOSPORINS
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Abstract: Hydrazonation of 7-oxocephems 2a,b, followed by
borane reduction of the resulting E and 2 hydrazono compounds
3a,b and 4a,b, provided the key intermediates 5a,b, which were
acylated to 6a,b and then deprotected to yield the 7~hydrazino-

cephalosporin derivatives 7a,b.

The remarkable biological property of the carbapenem antibiotics represented by
thienamycin1 has stimulated considerable interest in preparing penicillin and
cephalosporin analogues carrying at C-6{7) hydroxyalkyl chains rather than the
traditional amidic substituentsz. Furthermore, the discovery of these new anti-
bkiotics has also arcused a renewed interest in chemically modifying the amide
function of penicillins and cephalosporins3. We deseribed in the preceding paper
the preparation of some gv—substituted cephalosporin derivatives4. Herein we

report the synthesis of the 7-hydrazinocephalosporins (1)5 by a synthetic apprecach

similar to that described befored.

Reaction of 337 with t-butyl carbazate (1.l eoguiv} in the presence of pyridine
hydrochloride (1.5 egquiv}) in chloroform at reflux (30 min) with removing water by
using molecular sieves produced a mixture of the geometric isomers 3a and 4a in a
ratio of 3 : 1. The mixture was easily separated by silica gel chromatography into
pure samples of each isomer9 in 44% and 12% yields, respectively., The configura-
tion of the hydrazonc group in the major isomer 3a was assigned to be syn tc the
B~lactam carbonyl based on the observed lower B-lactam carbonyl frequency
(1760 cm-l) in the IR spectrum (CHC13) of 3a as compared to its counterpart 4a

1). This 30 cm-1 lower shift of the frequency of 3a suggests the presence

{1790 cm~
of an internal hydrogen bonding between the hydrazone hydrogen and the $-lactam
carbonyl oxygen in 3a.

Reduction of this major isomer 3a with borane-tetrahydrofuran complex in tet-

rahydrofuran at 0°C afforded in 83% yield hydrazino compound 5a, in which the newly

—1253—




1

BDC*H
0n Hs poen My LS No H s
rvl:;\/a —_— j;r[/g\,ra -+ j;ur\];k/n _
° COOCHP, ° COOGH Phyy ° COOCH Ph,
Z 3 4

8ochH BocNH y NH2
1 | 1
i B s @mzcon Wi s @wzcou HE s

3 s f
N\g\/R — ;Eg\/k —_— B:')\,R
) )

COOCHPha COOCHPh CO0H
5 & 1
N_N
R
a, R = 0Ac; b, R = S5 _N
N
CHy

introduced C-7 proton was observed with cis coupling (J=4Hz) to the C-6 proton in

the NMR sPectrumg, suggesting the B-configuration of the hydrazino group in 5a.

b similar reduction of the minor isomer 4a also produced the same product 5a in

79% yield. It thus proved unnegessary to separate the mixture of 3a and 4a.

Indeed, on reduction as above of the mixture (3a and 4a) obtained in another

run in
in 75%
amount
drance
a-face

A

and 4b

72% yield after a brief chromatography, the desired product 5a was secured
yield. It is noteworthy that, on these reductions, there was no detectable
of the diasterecmeric a-isomer. This can be ascribed to the steric hin-

of the substrates: the reagent would approach from the less hindered

of the B-lactam nuclei.

similar sequence of reactions from 7-oxocephem 227 also provided, via 3b

(47%), 5b (71%).

Acylation of 5a and 5b with 2-thienylacetyl chloride in the usual manner gave

6a and

6b, which were followed by removal of the benzhydryl and t-butoxycarbonyl
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protecting groups to yield 7a and 7b, respectively. These materials, however,

were found to possess no significant antibacterial activity.
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3a: mp 95-100°C; v(CHClB) 1760 (sh}, 1740 cm " ; G(DMSO-GS) 1,97(s, 3H), 3.67(br

s, 3H), 4.78{ABq, J=l4Hz, 2H), 5.63(s, 1H), 11.00(s, 1H}. da: mp 99-102°C;

1

v(CHCl3) 1790, 1730 em S(DMSOHdG) 2,00(s, 3H), 3.58{(br s, 2H), 4.82{(ABq, J=

13Hz, 2H), 5.63(s, 1H), 11.53(s, 1H}. 3b: mp 148-150°C; v(CHCl3) 1760, 1750,

1720 cm—l; G(DMSO—dG) 3.82(s, 2H), 3.83(s, 3H), 4.35(ABg, J=13Hz, 2H), 5.28(s,

1H}, 9.27(s, 1H). 4b: mp 146-148°C dec; v(CHCl3) 1790, 1750, 1720 cm-l;
6(DMSO—d6) 3.68(br s, 2H)}, 3.86(s, 3H), 4.33(ABg, J=14Hz, 2H), 5.58(s, 1H),

1

11.47(s, 1H). 5a: mp 146-148°C; v({nujol} 1785, 1725, 1710, 1695 em " 6(CDC13)

2.00(s, 3H), 3.42(ABgq, J=17Hz, 2H), 4.58(d, J=4Hz, 1H), 4.7-5.1(m, 4H), 6.34
(d, J=4Hz, 1H). 5b: oil; V(CHC13) 3.73(br s, 2H), 3.87(s, 3H), 4.38(ABg, J=

14Hz, 1H), 4.62(d, J=4Hz, 1H), 4.93(d, J=5Hz, 1H), 4.97(d, J=SHz, 1H}, 6.25(d,
J=4Hz, 1H). 6a: o0il; v(CHCl,) 1790 em 1; §(cpcly) 1.97(s, 3H), 3.40(br s, 2H),
3.95(ABq, J=10Hz, 2H), 4.87(ABq, J=13Hz, 2H}, 4.92(d, J=5Hz, 1H), 5.97(d, J=5H

1

z, 1H}. 6b: o0il; v(CHCl3) 1790 cm " 6(CDCl3) 3,70{bxr s, 2H), 3.80{(s, 3H),

3,97 (ABg, J=10Hz, 2H), 4.33(ABg, J=14Hz, 2H), 4.95(d, J=5H=z, 1H), 5.98(d4, J=
L]

SHz, 1H). 7a: powder; v(nujol) 1760-1740 cm™t

(ABq, J=18Hz, 2H), 4.16(s, 2H), 4.8B{(br s, 2H}, 5.10(d, J=5Hz, 1lH), 5.98(4, J=

SHz, 1H). 7b: mp 133-140°C; v{nujol) 1770-1730 cm-ly 6(DMSO-d ) 3.50(br s, 2H),

H G(CD3OD) 2.06(s, 3H), 3.35

3.90(s, 3H), 4.90(d, JI=5Hz, 1H), 5.85(d, J=5Hz, 1H).

Recelved, 5th April, 1882
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