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INTRODUCTION

Synthesis of various cephal osporin antibiotics (1) mainly involves the
acylation of 7-amino cephalosporanic acid (7-ACA) or 7-ADCA deriva-
tives with corresponding carboxylic acid derivatives. Different methods
for acylation reaction are reported in literature**. The activation of
carboxylic acid is generally carried out by making acid chloride’, whichis
then condensed with the corresponding 7-amino nucleus. Another method
involves the condensation of silylated cephal osporin nucleus with corre-
sponding acyloxy phosphonium chloride derivative which is prepared from
triphenyl phosphine (TPP), hexachloro ethane or CCl, with corresponding
carboxylic acid®’. In the preparation of cefotaxime and ceftriaxone, SOCI.,/
DMF complex is used to activate organic acid which isin situ condensed
with 7-amino moiety®. The stability of this complex formed from SOCI.,/
DMF is poor specially in solvent like toluene or benzene is the limitation
of this process.

Dimethyl formaminium chloride chloro sulphate (DFCCS) (11) instable
complex formed by the reaction of SO,Cl, with DMF**. It has been used
as chlorinating reagent for aromatic and heterocyclic nucleus*. The
present article describes the utility of DFCCS for preparation of various
cephalosporin antibiotics.

EXPERIMENTAL

All the reagents and solvents were used as such without further purifi-
cation. The progress of the reactions was monitored by TLC using silica
gel plates (E. Merck). IR spectrawere recorded on a*H NMR spectra on
Bruker (300 MHZz) spectrometer using TMS as an internal standard. The
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structure of the isolated reaction products were confirmed by comparing
IR, *H NMR spectra with that of authentic sample.

Synthesis
7-[(2-(2-Aminothiazol-4-yl)-2-syn-methoxyimino)acetamido] cephal os-
poranic acid (cefotaxime)

Activation of 2-(2-aminothiazol-4-yl)-2-syn-methoxyimino acetic
acid: 11.9 g of sulfuryl chloride was added dropwise to 6.4 g of
dimethlyformamide at -20°C. The temperature was slowly raised to 0°C at
which the solid adduct crystallized out. Thiswas stirred vigorously for 1 h
and 50 mL of dichloromethane was added to the solid crystals. The tem-
perature was again raised to 15-20°C and at this temperature the crystal-
lized adduct melted and formed an immisciblelayer with dichloromethane.
The lower portion (N,N-dimethyl formaminium chloride chlorosul phate)
was added to a pre-cooled slurry of 16.02 g of 2-(2-aminothiazol-4-yl)-2-
syn-methoxyimino acetic acid in 150 mL of dichloromethane at -20°C to
get a clear solution, which was kept for 1 h at this temperature.

7-Amino cephalosporanic acid: 20.0 g of 7-aminocephal osporanic
acid was taken in 150 mL of CH,Cl, and 12.42 g of hexamethyldisilazane
was added to it, followed by refluxing for 2 h. The clear solution obtained
was cooled to 10°C and 12.1 mL of dimethylaniline was added, followed
by further cooling to -55°C.

Acylation: The reaction mixture, 2-(2-aminothiazol-4-yl)-2-syn-
methoxyimino acetic acid was cooled to -55°C and 7-amino cephal osporanic
acid was added to it to get a clear solution. The temperature was main-
tained at -55°C for 10 min. The quantification of the condensed mass showed
the formation of 90 % of cefotaxime acid.

Isolation of 7-[(2-(2-aminothiazol-4-yl)-2-syn-methoxyimino)
acetamido]cephalosporanic acid: 200 mL of water was added to the
above condensed mass and the temperature was brought to 25°C in 20 min.
At this temperature, the pH of the hydrolyzed mass was brought to 6.5 by
using triethylamine. The aqueous layer was taken and 60 mL of isopro-
panol was added at 30°C. The product was cooled to 5°C and stirred for 1 h
and finally filtered to yield 29 g (85 %).

Conversion of cefotaxime sodium from cefotaxime acid: 10.0 g of
the above solvate was taken in 60 mL of methanol and 11 mL of water and
the mixture was cooled to 5°C. To this was slowly added 1.8 g of sodium
acetate dissolved in 20 mL methanol to get a clear solution. Then, 400 mL
of isopropyl acohol was added within 1 h to get cefotaxime sodium (9.3 g)
in the crystal form. NMR (DM SO-ds) & ppm: 2.00(s), 3.3(q) 3.8(s), 4.9(q)
4.97(q) 5.60(2d), 6.70(s), 7.2(bs), 9.47(d). IR: (KBr, cm™): 3420 v(—NHy),
3340 v(-NH, -NH), 1760 v(—C=0 lactam), 1730 v(-C =0, carboxylic,
1650 v(—-C=0-NH), 1385-1355 v(—-O—CO—CHy).
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RESULTSAND DISCUSSION

The reaction of SO,Cl, with equimolar quantity of DMF with or with-
out solvent i.e., CH.Cl, or CHCIs, results dimethyl formaminium chloride
chlorosulphate (DFCCS) (11).
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DFCCS forms activated complex with carboxylic acid in this process
to makereactiveintermediate |11 i.e. activated carboxylic mixed sulphonic
anhydride.

The activation of 2-(2-aminothiazol-4-yl)-2- syn-methoxyiminoacetic
acid with DFCCS (I1) in dichloromethane at -5 to -10°C gives mixed
carboxylic sulphonic anhydride (111) which on reaction with silylated 7-
aminocephal osporanic acid (7-ACA) in presence of tertiary aminetoyield
cefotaxime acid (1) in 84-86 % yield (Scheme-l).
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Different cephem compounds are synthesized using this method and
results are tabulated in Table-1.



5750 Singh et al. Asian J. Chem.
TABLE-1
Yield
R R, R, R, )
N
HzN—</| ﬁ_ / /
S] N HISiZ—  H/si’T— | 85
oo 0—C—CH,
3
N
/TC— Me._ _N._ _OH
HoN NN
2—<S| I HiSZ—  HisiZ— I 75
S—Ix NS
\OCH3 N ©
4 I
HoN
2—<S| | HisiT—  HisiT— - OCH, 80
\OCH3
4 T
HoN
2—<S| H HISIZ—  HIsit— H 80
\ ~ ~
OCH,
N
HN— | WNeonm HIST  HIST HyC==CH, 70-75
s
—N
NN s s )
h|I§N/NCH2 H/iSi—  HI/si— SJLS»Me 90-95
Br CH,—C
“ oo HiSZ—  HisiZ— - OCH, 75
- 3
Br CH,—C
H oo HisZ— HISZ—  -OCOCH, 80
- 3
Br CH,—C Mes v oM
[ HISIZ—  HIsiZ— I 70
3 ST N0
REFERENCES

1. R Heymesand A. Lutz, US Patent, 4152432 (1977).
2. O. Michihiko, M. Akira and M. Yoshihiro, US Patent, 4680390 (1987); R. Heymes and
A. Lutz, US Patent, 4476122 (1984).
A. Arietta, B. Leceaand C. Palomo, J. Org. Chem., 53, 3784 (1988).
T. Takaya and H. Takasugi, UK Patent, 2025933 (1980).

JB. Lee, J. Am. Chem. Soc., 88, 3440 (1966).
K.H. Lee, H.K. Dong, JK. Young and X.X. Myung, US Patent, 5317099 (1994).

3
4.
5.  A.Arietta, B. Leceaand C. Palomo, J. Chem. Soc. Perkin Trans. |, 845 (1987).
6
7
8

. U. Hasserodt, Chem. Ber., 101, 113 (1968).
9. E.Kuhle, Angew. Chem. Int., 1, 647 (1962).
10. H.H. Bosshard and R. Mory, Helv. Chem. Acta , 62, 1655 (1959).

11. A.F. Bramwell and .M. Payne, J. Chem. Soc. Perkin Trans. |, 2004 (1972).
12. JA.Aikins and E. Tao, EP 0254,577 (1988).
13. H.C. Kenneth, US Patent, 3291802 (1966).

(Received: 8 March 2007;

Accepted: 21 June 2007)

AJC-5764



