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Scheme 1 . Route for synthesis of compounds VIII .
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Tab 1. Structures , physical properties and lHNMR data of compounds VIII

’

'HNMR (8 .ppm ;J s Hz *

€1.07(t,3H.CH3). 3.38(q.2H .NCH-CH1) .
3.06~3.92 (br.s .6H.2—H .NCH>CH:N ).4.9
(d.1H.J=5.6-H). 5.18 ~ 5.62(m.4H .3’
—H.7-H.PhCH). 7.32 (m.5H.Ph—-H),
7.62 und 8 .24 (s .2H .triazolyli—H). 9.34(d .
IH.J=9.CONH).9.79(d . 1H.)=9.CONH).

1.07(L.3H .CH1). 3.38(q - 2H . NCH-CH2) »
3.50 ~3.97(bhr.s.6H .2-H NCH2CH:N) .
S00(d.IH.J=45.6-H). 5.28 ~5.63(m.
3H.3-H.PhCH). 5.70(dd . tH.J=4.5.7,
7~ H). 6.68.7.17(ABq -4H .J=9.Ph-H),
7.7t and 8 .06 (s .2H .triazolyl—-H) . 9.25(d .
IH.J=7.CONH).9.65(d.1H .J=7 ,CONH ).

¢ 3.65 (overlapped by water peak . 2H.2—-H).

3.82(s.3H,OCH3). 5.04(d . IH.J=4.5.6~-

H). 5.29~6.00(br.s . 3H .3 - H.7-H ).6.09

(s IH .thiazolyl—=H). 7.10(br.s.3H .N "Ha).
7.66 and 8.17 (s . 2H . triazolvl-H ). 9.36 (d . IH .
J=8,CONH).

3.20 (overlapped by water peak . 2H.2- H).
3.57(s »2H .PhCH2) . 3.92 and 3.98 (s .6H .2 >
OCH3). 4.19(s» 2H.3~H). 5.29(d . IH.
J=4.5.6-H), 5.75(dd . IH.J=4.5.8.7-H).
7.27(s . 5H .,Ph—H).9.12(d .IH .J=8 .CONH).

3.41 (br,2H ,2—-H), 3.87 and 3.92(s . 6H .2 x
OCHj3). 5.19(d . IH .J=5.6—-H). 5.52.5.82
(ABq .2H ,J=15.3'-H). 6.02(dd . 1H .} -3
8.,7-H), 7.38 ~ 8.05(m ,4H .Ar-H}. 5.92
(s.1H,Ar-=C4—H).9.33(d.1H J=8.CONH).

3.27(br.2H.2—H).3.47 (s . 2H . ArCHa ). 3.85
and 3.92 (s ,6H .2X OCH3). 4.96(d . IH.J=5.
6—H). 5.40 ~ 5.89(m .3H .3~H .7—H).7.25
~ 7.70 (m .4H . Ar—H) . 7.92(s . tH . Ar— Cy~-
H), 9.20(d ., 1H.J=8 .CONH) .

N e’
RCONH >c=c{
N~ HaN N NP N
COOH
Compd® R R’  Formula MPC (d)*
VI, | BN H Ca0H)5NsOgS ~ 188%
C(o\”g) * 3.5C;HsOH
* 0.5H;0
VIl < >—_ H— H CasHaeNgO1S 176 ~ 178
T * CHCI
rr" ’
¢=0 * 0.5H,0
?
Yo
CoHs
VI3 H  CysHNsOsS 168 ~ 170
HO‘@_‘{H— « 4H,0
NH
o
N_-O0
¥ o
C2Hs
Vi, _ CisH16NsOsS;  ~ 230
[ * 2CF;COOH
HoN N~ocH; « 2CHCh
*H,O
VIIIs COOCH; CzHaNsOsS  ~ 2159
D_CHZ_ * H,0
Villg ’\ COOCH; CxuHi9NsOS 160 ~ 162
O + 0.5H,0
VIl COOCH; CasH2iNsO oS 180 ~ 182
@ﬁ\—)ﬂiz— * H,0
]
VIlg 11 COOCH; Ci7H17NgOgS 202 ~ 203
NeH— - 3H,0

3.25 ~ 3.70(br .s .2H .2—~H). 3.83 and 3.88
(s,6H.2xOCH3). 4.99(d.IH.)=4.5,6-H).
5.35(s. 2H, tetrazolyl—NCH2). 5.30 ~ 5.65
(br.s.3H.3-H,7-H), 9.32 (s .1H . tetruzolyl

__—H), 9.42(d.,1H.J=8.CONH ).
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Continued
Compd® R R’ Formula MP°C (d)® 'HNMR (3 ,ppm ;J . HzF
Vil D‘?H— COOCH3; CpHyNgOnS 174~ 176  1.12(t,3H.CH3). 3.47(q.2H ,NCH:CH3) .
H ' 3.59 ~ 4.03 (br.s.6H .2—H .NCH:CH:N) .
i\ 3.87 and 3.91 (s ,6H.2x OCH3). 5.03(d.1H.
¢=0 J=5.6—H)5.57.5.75 (ABq .2H,J=15 .3 -H)
[:]:0 5.66(d,1H.J=7,PhCH), 5.86(dd . 1H .J=5,
N 8. 7~H).7.40(m .5H.Ph-H).8.35(d . 1H.,
CaHs J=8,CONH), 9.95(d . 1H.J=7 ,CONH).
Vil o COOCH; CH3NgO;;S 176 ~ 178 ©1.07(1.3H,CH3).3.20 ~4.05 (br.s ,8H .2~ H,
“O'Q_‘f”_ - 3CH;0H NCH:CH3 -NCH;CH;N ). 3.87 and 3.91 (s .6H .
H 2xOCH;). 4.88(d . 1H,J=5.6-H), 545~
$=0 5.83(br .5 .4H.3-H,7—-H,PhCH), 6.70,7.20
[Nfo (ABq.4H.J=9, Ph—H). 9.28(d . 1H, =8,
NS0 CONH). 9.68(d.1H.J=8 ,CONH).
ézﬂs
Vil COOCH; CHxNsOsS; ~ 1239 3.22~ 3.70(br .s,2H,2-H). 3.85and 3.93
1 5 + 2CFCOOH (s.9H.3xOCH;), 4.9 (d,1H.J=5.6~H),
H;N N<ocH; * 4H/0 5.61(br. s, 3H, 3'~H, 7-H). 6.71 G, IH.
thiazolyl—H)» 7.15(m,3H.N*H;), 9.64(d .,
IH,J=8.4,CONH).
VI, CONHz CyHisN706S ~ 210° 3.57 (s ,2H,PhCH2) ,3.73 ~ 3.85(m ,2H.2-H),
Q‘CHz— 4.12(s,2H .3'-H),5.27(d ., 1H,J=4.5,6~H),
o 567(dd.1H.J 4.5.8, 7-H).7.27(s. SH,

Ph-H).

a . Elemental analyses for C . H and N of all compounds were within +0.5% theoretical values . In IR (KBr) spectra, their
B —lactam peaks were 1782 ~ 1760 em™ ;b . Uncorrected ; ¢ . All compounds were dissolved in DMSO —ds » except for
VIIlo (in acetone—ds) ; d . No clear decomposed points were observed ; e . The absorption peak of CHCl; in compound
VIII; was overlapped by phenyl’s , but 7.30(s . 2H)in VIIl4 . The hydroxyl on the phenyl rings of compound VHI; and

VIiLjo was not observed . The peak of CH3OH in VIII,, was also overlapped .

Tab 2. /n vitro antibacterial activity of compounds VIII, _,,

Compd MIC (ug/ml)*
S . aureus S.aureus B .subtilis E.coli Shigella P .vulgaris  Salmonella  Ps . aeruginosa
209P $22° dysenteriae F2a  OX19 oyphi’
i, 0.78 1.56 3.13 >100 > 100 3.13 >100 >100
Vil <0.39 1.56 0.78 1.56 6.25 0.78 >100 >100
villy < 0.39 1.56 .0.78 <0.20 0.78 0.39 >100 > 100
VIIL, 0.78 1.56 0.39 <0.20 1.56 <0.39 0.78 >100
Vills > 100 > 100 > 100 >100 > 100 > 100 >100 >100
" Vs 3.13 6.25 25 > 100 > 100 25 >100 >100
VIil; < 0.39 <£0.39 <0.39 > 100 > 100 0.78 >100 >100
Vills 0.78 0.39 <0.39 6.25 25 0.78 >j00 >100
VIlly 0.39 3.13 0.78 0.78 0.78 1.56 >100 >100
VIl o 0.39 3.13 0.78 0.39 0.78 1.56 >100 >100
VIl 0.78 1.56 0.78 0.39 3.13 0.78 1.56 >100
Viih: > 100 > 100 > 100 > 100 > 100 > 100 >100 > 100
CEZ' < 0.3 <0.39 <0.39 1.56 3.13 <0.39 >100 >100
PEN® < (.39 25 6.25 50 > 100 6.25 >100 > 100

a . MICs were determined by the twofold tube dilution method in nutrient broth(LB) ; b . Penicillin — resistant strain ;
¢ . Clinical isolated strain ;d . Cefazolin ; e . Commercial potassium salt of penicillin G .
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2% (MIC >100 pg/ml ).

Mtk EE, C,BREN1,2,3- =M — 1 -PEAEAHMIEHERIE T 4.5 3%
BEE-1,2,3- =M —1- BEMLEY, XTRESHIEAAMERMEAEL X, C, 1
ATRBERILL Z —2— (- E AW —4) - 2-HELEMRCBEEERD(-)-a—-(4-C K
=2, 3-CBE- I -MEBHREE) -« (FERI4- BEFE)CHBEEABRY. & U &K
-3- PHREEBELAY VI, 1 VI, B5h). E/B-#ME FUE-3-CHEL
HERTEEE -3 PREES.

Hit, */-gbidm e Meam VILL_ , -, S-S NGRIRE R B i5 %
W EARRA.

T BB 4

¥ LAE 408 T 18, il LUI FKLBBIE; TS5 #r{Lkh CARLO Elemental Analyzer
—MO1106 ; £L5MKHE{L Shimadzu IR —400 , KBr JEf ; B {SUH JEOL FX90Q,
TMS jbmtn '

MEMETR-3- Eﬁﬁﬁlm’iiﬁkﬁué“ O, NEMZBRE Z-2-QQ-Z%8%
B 4) -2 PR BRI . s D(=)—a—(4-2%-2,3- 8
E —1 - RERRER ) —a— (FER 4= ﬁ%f%)&&mtlﬁﬁ%r&ﬁt

~HIHEE -3 K -3 SIA -4 - BB TKPE S - SeM(m)

IR HAC .

T- FZBEB-3- BEFR -3 ek?ﬂm—4— HB PR S- SLvav)

KN, 0.581¢g,1112.837g MI&/AKZEE 100ml, ERKBESHTIRS, HEBEP 18h
AL, Wik, RADLULCMOERIER, kit, PR, BREXZBE, C8MLE—L
BEEL N, BAGHFRER2.29 g, XK 86. 3%, mpl90 ~ 191 CT(d)., TEIH
C,H, NOS, Bt % C62.69,H 4.54,N 12.61 ; LRIE % C 62.68,H 4.42, N
12.25. IR(KBr )em™' 2100 (N,), 1780 (8— &), 1720, 1680 (C =0),
T-FZBEE-3-(4,5-WEPEE-1,2,3- Z8—1-BE)-3-LHEH-4- BB
—¥ K S- |iLM(v,)

IV1.18 g, THHMFER"0.605 g K ~E A S0 ml B4, B@E T T80T mh
Th, BERZEE, LBk, S SAGERARK 1.427g, KK 96.4%,
mp 203 ~ 204 T (d) . JLEZ#H C,,H,N,0,S, BiL{H % C 60.25,H 4.48 , N 10.04 ; X
%11 % C60.61,H4.72,N 9.81. IR (KBr)cm™'1790 (5~ MBEk:), 1730, 1705,
1650 (C=0). 'HNMR (DMSO —d,)é ppm 3.10,3.42(ABq,2H,J=18 Hz,2~H),
3.60(s,2H ,PhCH,), 3.75f13.83(s,6H,2x OCH,), 4.87(d,1H,J=5Hz,6-H),
5.43,5.85(ABq,2H ,J=15Hz,3’-H), 5.94(dd.1H,J=5Hz;8 Hz,7—-H). 6.95
(s, 1H,OCHPh,), 7.24(m,15H,3xPh—H), 8.25(d.1H.J=8 Hz, CONH).

6] L#EHIE vV, IR AEE KK 70% , mp 197 ~ 198 C (d). £EDH C,,H,N,0,S,
BIEIH % C 59.36, H 4.38 , N 14.69 ; L52{A % C 59.22 . H 4.43 ., N 14.66 . IR(KBr)
cm™' 1790 (B — NEERK). 1715.1670(C =0),

- FZBEE -3-(1,2.3-S8 — 1 - FE)-3- KKK -4 HE—FTE S- ML
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#(v,) _
SR A EBE. AGEREREK, 11K 97.2% . mp 192 ~ 194 T (d). TES
# C,HyNOS , Fi{i% C 64.02, H 4.68 ., N 12.04 ; LR {f % C 64.06, H 4.94 , N
11.70. IR (KBr)em ™' 1795 (f— WRiHE) . 1718, 1655(C=0).

T- ¥ZBEE -3 (4,5~ WHERKE-1.2,3-Z8—1-FE)-3 L@k -4 ¥8
S-ELMm(vL)

V,1.217g ., KHEE 3 ml f_ W WeE 2ml i22), K& THM=ELH 12 ml, K4
0.5h FilmAX 60 mi. LA, MAG R MR, dE, (B3 BAGHK
0.88 g, W4 95% ,mp 185.3 ~ 186.8 C (d).

LS VL, R EEB A, K8 Y9% . mp 178 ~ 181 T (d); VI, AGHEK, R
81.1% .mp 178 ~ 181 T (d).

T-SWEB-3-(4.5- WEFE-1,2,3-=Z - 1-FE)-3-LHBHK-4-B®
(VIL,)

VI, 1.985 ¢ Rl M 1S ml #i24), T—15C KRMA=ZLK0.616 ml . N, N-_2
BUEARE 1,887 ml, HUEW(AESE 0.953 ml, Bibk0.5h, ¥4 —40C , MAPCL 1.814g,
Bt -20C, 1h:-10~-5C . lh, BFRE -40C, BHMHE 3.549m], B R
P EE —30 ~~-15C . 1h; -15~=-5C , 1h, F-20C & 7h. 7£ —15C &
KAk 12.7 m) . Bi4£ 0.5 h . LA(NH,).CO, iM4pH3.5 . ik, PiFdWeese, Kk, L8t
BE, BAHGIEA 1,392 g, K5 93.9% ., mp 193 ~ 196 T (d).

(33 H78 VI, BEaEk, KK 64.7% .mp 206 ~ 210 T (d).

T- XZEBEE-3-(4.5- WHPEE —1.2.3-S8 - 1- BE)-3- LAK-4- &
(Vi)

V1,0.40 g 5N, N~ HEEHBER 10 ml %), # £ -20 T @M PBr,0.1 ml. ik
0.5 h. 1A 100 mi ke, JEEFFIHMEE KMk, Aok, T4, 3 VI B 0.35 ¢,

HORLAS 150 mg . & KUY S(RERETARE. S0 LIS, UAGEEE GF,;, s Lt
#ifk, PEMEH CHClL, — C.HOH — HAc(20:3: 1L RI16:3: 1), BIEMRSEBER K, X
AROEEMIE, JU5s IR, A0k KR 4lidL. mp ~ 215 C (d). £FE»# C,H,N,O,S
« H,O . AN % C 49.53 ,H 4.32, N 13.13 ; 9814 % C 49.51 . H 4.54 ., N 13.01,
IR(KBr)cm ' 3400, 2955 . 1782 (f— ARERZ) . 1760 ~ 1718, 1650 .
T-1D(=)—a—(4-Z8-2 ,3-"HE-1- REREE)-«-4-REER)ZHRE
E)-3-(1.2,3- =8 1-BE)-3- L8k -4 RB(VIL,)

POCLO0.07 ml 5ZMLFSml A&, F-10CHMN,N- —FEPEK2 m],
BeAEO. S h G A D( =) —a— (4— 03 -2,3— 88 — | — IREBREE )-a—4-
PREXE)CHO0.184 g, fE ~I1S~~-I1SCHHIh, B -LAEBHBEHK. VILO0.141 g,
BSA*0.38 ml fMIZMELAH 7 ml FiRkikA, BHEIO min, LK GIEE, #E -25C, #
ALREGEWARK, F -20C 8 2.5h. WA 6 ml ki, 2HEBEHE, ki, FH&,
BUEw S, Biikey, LU RE @ik, SB#%H CHCl,— CH,0H — HCOOH(9:
5:0.4), BRFEAKHA, mp 168 ~ 170 T (d). 7HE 2 #H C,,H,NO,S +4H,0 , B it (&
% C 44.77 ,H 5.11 ,N 16.71 ; S£8{A% C 44 .85 ,H 4.95,N 16.94 . IR(KBr)em ' 3300,

* BSA : N . O - bis (trimethylsilyl) acetamide
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2950, 1772 (B — MBEZ), 1710, 1670, 1604 .
T-[Z2-2-(2- EEEW -4)-2- ARTEZHWE ] -3-(4,5— WNHARE -1.2,
3- =¥ -1 HE)-3- Lk -4- HBE(VIL,)

POCL0.069ml 5 & P 1.5ml A&, F -STHMN, N—- “HER/EK
0.058 ml, $E#0.5h , MA Z-2-(2— =FKHFEFEEW —4)-2- PETKRLM0.27g,
—5~0CHH¥1Ih, B-&REAEBER. VIL0.22g, ~APR6ml & BSA0.45ml, ¥
BB ERM, AT -18C, BALREEAREBEMR, —-15~ - 10T H#H2h, MA
7ml ikk, 2HEIE, Kk, T, BERS, LCBEEL, BIELamnK0.41 g.

B_ERBELA 200 mg LA P52 ml 54, MFEPE0.S ml, kS A TRMW =ML
B2ml, 868 1.5h. WMAXK 15ml, BIEKRS, ZBEHE, S SraniERER. &
DR B aiaift, BEBH CHClL, — CH,OH — HCOOH (9:2:0.3), B &apn iR
#i5, mp ~ 123°C (d). jT#EMHr C,0H,N,O,S,» 2CF,COOH -« 4H,0 , Fit{ % C 32.73,
H 3.43,N12.72; W14 % C 33,03, H 3.82, N 12.45. IR (KBr)cm~'3400, 2930,
1772 (B— MBERZ), 1737,1625 ~ 1600,
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SYNTHESIS AND ANTIMICROBIAL ACTIVITY OF 7-
ACYLAMIDO -3- (1,2 ,3-TRIAZOL-1- YLMETHYL )
CEPHALOSPORINS

CY Zhanbg » SC Hu, HS Zhou and TH Duan

(Division of Semisynthetic Antibiotics - China Pharmaceutical University « Nanjing 210009 )

ABSTRACT  In order to develope oral cephalosporin exhibiting broad — spectrum
activity , a series of cephalosporin derivatives ( VIII, _,)bearing 1, 2, 3 —triazolylmethyl
substituents on the C, position were synthesized . 7— Phenylacetamido — 3 — methyl -3 —
oephem—4—carboxyli¢'ucid (1) was employed as starting material and converted to VIII
by procedures of esterification and oxidation , bromination, azido — substitution, dipolar
cycloaddition, deprotection, cleavage , and condensation. Minimum inhibitory concentra-
tion (MIC) values in vitro showed that VIII, _ ,,_ ,, had a wide antibacterial spectrum
against Gram positive and Gram negative bacteria and possessed high activities . Further
biological evalution and the study of oral absorption for the six compounds will be per-
formed . ’

Key words Oral cephalosporin ; 7— Acylamido—3—(1, 2, 3 - triazol — ylmethyl)
cephalosporins ; Antibacterial activity ; Structure — activity relationship





