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The cephalosporin antimicrobial agents have made remarkievelopment of novel quaternary ammonio cephalosporins
able progress and contribution in the treatment of bacterigiaving two vinyl groups (Scheme 1).
infections. Recently, many efforts have been made to achieve (Z)-7-Amino-3-(3- acetoxy-1-propen-1-yl)-3-cephem-4-
well balanced broad-spectrum and impro@éactamase carboxylic acid3® was prepared from 7-ACAR using a
stability. Recently, 3-vinylcephalosporins, such as TOE-39, known procedure (cat. squaric acid, HMDS, iodination with
E-1077° YM-4022C¢° and IDC-7181 have been studied TMSI, ylide generation with PRhand Wittig reaction using
intensively* They show excellent activities against Gram- LIHMDS and acetoxymethyl aldehyde) in 70% yiel (
positive bacteria includin@taphylococcus aurewd also  content: 7.2%#.It has been proved that the vinyl substituted
gram-negative bacteria includifseudomonas aeruginosa cephalosporinl) has E)-configuration are more potent than
In the previous paper, we described the synthesis and anthe one hasZ)-configuration in antibacterial activity against
bacterial activities of IDC-7181, which has two vinyl groups both Gram-positive and Gram-negative bacteria. We focused
at C-3 side chain. We report herein the result of processomerization to acetoxypropenylcephalosporin havif)g (
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Scheme 1 Reagents; (a) 1) squaric acid (cat.), HMDS,.Clb reflux (12h), and then TMSI (3h), PP(Bh), 2) BSA, LIHMDS,
acetoxymethyl aldehyde, 1N-HCI (b) 1) TMSI (cat.), HMDS, toluene, 4-Me-PhSH, AIBN, reflux (30h), 2) HMDSI(tdflux (1h), and
then TMSI (7h)6, DIPEA (c) FMS, ATDA, EiN, DMF.
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Scheme 2 Isomerization (a) 4-methylthiophenol, AIBN, toluene.

Table 1 The results of radical promoted thermal isomerizatin

No.  Solvent Radical initiator ~ Time(h) Z : E Ratid

1 CHCl, t-butylperbenzoate 2 28.7:71.3 5.

2 toluene t-butylperbenzoate 12 245:755

3 toluene t-butylperbenzoate 24 18.7:81.3

4 toluene AIBN 2 38.8:61.2

5 toluene AIBN 12 23.5:76.5

6 toluene AIBN 18 18.0:82.0

7 toluene AIBN 30 2.0:98.0 6.
7.

2The ratio was identified b}H-NMR (200 MHz)

configuration and tried radical and thermal isomerization
(Scheme 2j.

The isomerization reaction oE)-3-acetoxypropen8 to
(E)-3-acetoxypropene cephalospdsiiwas completed under
reflux condition in toluene for 30 lZ¢ E=2:98) in the
presence of 4-methylthiophenol and AIBN (Table 1). The
radical promoted thermal isomerization reaction may proceed
by the transition state involving vinylic radical (Figure 1). It 10.
is plausible mechanism that vinylic radical is rapidly promote
through addition of generated sulphur-radical from the radical
initiator such as AIBN.

The E)-isomer5 was concentrated in a reduced pressure
and reacted with TMSI at20 °C in situ and reacted with
(E)-4-ethylmethylamino-2-butenamide and DIPEA in/CH
at =10 °C for 3 h to provide K)-7-amino-3-[E)-3-[(E)-(1-
carbamoyl-1- propen-3-yl)-3- (ethylmethylammonio)-1- propen-
1-yl]-3-cephem-4-carboxyla#® in 75% yield. Acylation of
4 was achieved with ATDA-activated ester [1-methane-
sulfonyl-6-trifluoromethyl-1H-benzotriazole (FMS)], ATDA
7 and E4N in DMF to providel™ in 35% yield.

To summerize the above results, we developed an efficient
method for the synthesis of novel quaternary ammonioceph-
alosporins having two vinyl groups by a radical promoted
thermal isomerization.
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(a) DE 382,875 (b) EP 503,453 (c) WO 9703990.
Kamachi, H.; Okita, T.; Hoshi, H.; Okuyama, S.; Naito, T.
J. Antibiotics1992 45, 998-1001.

8. (a) Henrick, C. A,; Willy W. E.; Baum J. W.; Baer T. A;;

Garcia B. A.; Mastre T. A.; Chang S. M. Org. Chem
1975 40, 1-7. (b) Fieser & Fieser, “Reagents for Organic
Synthesis”, Vol. 4, 505.

Compound; *H-NMR (DMSO-d;, 200 MHz)56.82 (d,J

= 15.8 Hz, 1H), 6.13-6.02 (di,= 15.8, 6.1 Hz, 1H), 5.00
(d,J=5.4 Hz, 1H), 4.78 (d] = 4.8 Hz, 1H), 4.61 (d] =

5.9 Hz, 2H), 3.83-3.48 (d,= 17.1 Hz, 2H), 2.01 (s, 3H).
Compound4: *H-NMR (D20, 200 MHz)5 6.75 (d,J =
15.6 Hz, 1H), 6.63 (dt] = 15.6, 7.6 Hz, 1H), 6.34 (d,=
15.4 Hz, 1H), 5.73 (dt] = 15.4, 6.3 Hz, 1H), 4.84 (d,=

5.1 Hz, 1H), 4.18 (d] = 5.1 Hz, 1H), 3.90 (dd,= 7.0, 4.0
Hz, 2H), 3.85 (ddJ = 7.5, 3.5 Hz, 2H), 3.23 (d,= 17.3

Hz, 2H), 2.86 (S, 3H), 1.22 (3,= 7.3 Hz, 3H)"*C-NMR
(D20, 50 MHz)$ 185.0, 170.2, 169.3, 139.9, 134.4, 134.2,
130.5, 116.2, 115.2, 64.3, 63.4, 61.3, 59.4, 58.0, 47.7,
23.9, 8.2 HRMS (FAB) Calcd for 6H2sN404S; 381.1597,
Found 381.1596.

CompoundL: *H-NMR (D20, 200 MHz)5 6.76 (d,J =
15.6 Hz, 1H), 6.63 (dt] = 15.6, 7.5 Hz, 1H), 6.31 (d,=
15.3 Hz, 1H), 5.73 (df] = 15.3, 7.2 Hz, 1H), 5.69 (d,=

4.9 Hz, 1H), 5.10 (d) = 4.9 Hz, 1H), 3.92 (s, 3H), 3.91-
3.78 (m, 4H), 3.52 (q] = 17.3 Hz, 2H), 3.20 (q] = 7.3

Hz, 2H), 2.85 (S, 3H), 1.10 @,= 7.3 Hz, 3H)"*C-NMR
(D20, 50 MHz)$ 185.0, 169.1, 164.4, 164.3, 161.8, 147 .4,
139.8,134.5, 134.1, 132.2, 130.3, 116.5, 115.5, 64.3, 61.3,
59.8, 58.4, 58.1, 56.2, 47.7, 23.9, 8.2 HRMS (FAB) Calcd
for Co2H20Ng06S;; 565.1651, Found 565.1653.
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Figure 1. Possible mechanism for the radical promoted thermal isomerization.



