Zh%% 4 Acta Pharmaceutica Sinica, 1989;24( 3 ):175~181 175

7-@, T"BRREEE--ZHED
LWMEENER

GRS BER Y4

(b BRI 25 L2 RS2, B #(210009)

RE AXRERRLE, RUFART 174 7-(4, -SRRETE--THEL) ShEH

B, HEANBRAREE, Vilmeier A% RIBANSE, WHKMIBRRESN, LAk
HELRARE RO RE L RS RBORE I, £ SmRRMERS,

%@ 7-(4,7-RRBFTE--LRURE) KRB, B Vilsmeier kAL RAR,

BTG

PLILAESE, ERSPEAGEERNG B-AR A FHGH GRS, SBEEDREET., A

WECE S-FEEAMAEYRARERE, S5 RLBEELANEMMEY, WifEh

i, PRhidE, BEREY SAET RN 7-6-BRTTE--PERREAE LMK

i1, &M mT,

i S
|//\“, \i_é_m_,,,i_&lv | R,==H, OCH,, Br, ClI, NO,, OH;
+
! —~0  O=—-N._ _—CHR N—N
RS NN/ \'/ R—H, OCCH,, S—{ {
I coon d B
CH,

BT EZRBAEEE —EmEER, MHELKABERER. E T iM%
K, HEWHRERIE, 24E C LREHHH LB, Dirckheimer FA(D, 7 F-F
Ak DU X BU B O LA e Bk A T M BT M BURIBUIR B 0 28 (1] 5 10 A5 TR AT O LA i
R AR IF 2R LB R 4T . Hoover WikH, Cq fIBEH R AR BRT ER 41
GG, MELMHEARYESRSMEFRERIR. STRERRNG & SEPBRELEN
C; sk, Zz=EAEm, MGSZ4EE, MOBEPRIG — kP, Bz, "yt
SZEREEHMEE, WRAMEES. TURIDRIE &RT 74 7-(4, T-ZRREFZ
F-3-CBEE) KR HATEW 1, SRRt BmiE 1.

MHHSMME R RN, FABRGLBNEN LS KA RO
HEBHTEERN. P ieatyll, U, R FRBESERHMEIER ., S&B%k, 4.7-
EHBRAENEER--CHEELRAEMTEDHHHEER S TERRENFTTE-3- L
MR LR ERTEY, THEEHM T —OH, —OCOCH, FlMMEHMTIN, WETLAY
Mskktk, HixSfTAYMMERN 6-BRETE - PRELLBARTEGOHHEER
BEWR, MERRERLR 2, £ HHERRBHEET,

BXBE ™, AR ERAME, ERNBWFET, XHRAVBRILH, 2 Perkin
RENBARE, THEFER--CBRAL), HRBRREXR, SGETRELEY S, £

AT 1988 £ 2 A 21 BKH.
* By BREERLEENE




1,

176 %% Acta Pharmaceutica Sinica 1989;24( 2 ):175~181
Tab 1. Physical data and spectral data of compounds II
R, 1
5 4}
¥ PN N cH, conn
v ) 2 L \) CH.R
ROV N s\
COOH
vCompd* R, R, R Formula MP°C(d) 'HNMR(4 ppm)*® (DMSO-d,)

11, H H CCOCH;, CuH ;3 N,0,8-H,0 208~-210 2.00(s,3H4,-OCOCH,),
4.85(q,2H,3-CH,-),
7.30~7.80(m,4 H,5,6,
7’ and 8’ -H), 7.95(s,1 H,4'-H)

I, H H H C,;H;;N.0,5-H.0 232~-234 2.00(s,3H,-CH,),
7.85~7.70(m,4 H,5’,
6’,7' and 8'-H),
7.95(s,1 H,4’ -H)

~”1 . H H /N_N szHlsNaOaSt 158~160 3.91 (S, 3H,N-CH,),

s—\ 1 4.28 (q,2H,3-CH,-),
N—N 7.30~7.75(m,4 H,5',6’,7’ and
| 8’-H),
CH, 7.95(s,1 H,4’-H)
al, H H /N‘N Cy H N OgS, 192~193
SReA
S cH,

11, CH, OH OCOCH, Cy,H, N,0,S-2 H,O 176~178 2.00(s,3 H,-OCOCH,),
3.30(s,1 H,7/-OH),
4.85(q,2 H,3-CH,-)

11, CH, OH H C,,H;;N,0,5-H,0 226~228 1.95(s,3H,3-CHy),
3.40(s,1 H,7/-OH)

11, CH, OH N—N C, H;,NO,S,--+-H,0| 190~192 3.65(s,1 H,7’-OH),

s—< ) 2.92(s,3 H,N~CH,),
N—N 4.30(q,2 H,3-CH,-)
|
CH,

i1, CH, OCH, - OCOCH, C,3H;;,N,0,S-2H,0 168~170 2.00(s,3H,-OCOCH,),
3.85(s,3H,7/-OCH,),
4.70(q,2H,3-CH,~)

i1, CH, OCH, H C,H,,N;0,5-H,0 208~210 2.10(s,3 H,3-CH,),
3.70(s,3H,7'-OCHy)

i1, CH, OCH, N—N C;3H.:NO,S,-H,0 174~176 3.85(s,3 H, 7/-OCH,),

s—< ) _ 3.92(s,3 H, N-CH,),
N—N 4.30(q,2 H,3-CH,~)
| v
CH,
11y, CH, | OCH, s /N-lu‘l C.HyN,O, 85 H,O 182~183 2.68(s,3 H,—I‘;—;C—.CH,),
AWZN 3.85(s,3H, 7-OCH,),
CH,| 4.32(q,2 H,3-CH,~)

{l“ CH, OCOCH. H CuH;oNgOgs . H;o 208~210 1. 99(3,3 H,3°CH.) ’

) 2.36(s,3 H,7’-OCOCH,)

11, CH, [OCOCH, N—N C2H;3N,O, S, 184~-186 2.35(s,3 H, 77-OCOCH,),

s—< i 3.93(s,3 H,N-CH,),
N—N 4.29(q,2 H,3-CH,-)
|
CH,
) ) CH, CH, OCOCH, CyyHuNyO,S-+H,0 | 218~220
CH' ;‘ Cﬂg . H C“H,.N.O.S 225~-226
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Continued
Compd R, R, R Formula MP°c(d) | 'HNMR(J ppm)* (DMSO—d,)
Iy, CH, CH, oN—N CysH,:N0,S;- H,0 | 179~180 2.39(s,3H, 7’-CH,),
s —< ! 3.95(s,3 H,N-CHy),
N 4.30(q,2 H,3-CH,-)
|
CH,
11, CH, | CH, N-N C. Hy:NO,S, 188—190 2.40(s,3 H,7’ -CH,),
s— )l 2.64(s,3 H,~N==C—CH,),
CH —8/
4.85(q, 2H,3-CH,-)

a. Elememtal analyses for C, H and N of all compounds are within +0.5% of theory; IR (KBr) cm™*
of compounds II: 3300~3250(NH, OH), 1780~1760(8-lactam), 1720~1690(carboxylic acid)

b. 'HNMR & ppm of compounds II: 2.28~-2.40(s,3H,4’-CH,),3.30~3.76 (q, 2H, 2-H),3.50~3.65(s,2H,
—_Q_H2C0NH), 5.01~5.09(d,1H, 6-H), 5.60~5.70(dd,1H,D,;0 exchanged, one doublet peak disappeared,7-H)
6.75~7.20 (m, 2H, 6’, 8’ -H), 7.60~7.85 (d, 1H, 5’ -H), 8.90~9.08 (d, 1H, D,0 exchanged, the peak
disappeared, ~-CONH-)

Tab2. Minimal inhibitory conceniration (MIC ug/ml) of compounds II

Strain
Compd &iaph. Baciilus I?E'st;mce Proteus Shigella | Salmonella
aqurexs 2073 p; subtilis aur’;:z:s vulgaris flexneri ty phoid
11, 0.08 0.31 0.39 0.31 S/ /
11, ~0.02 c.16 0.20 0.16 50 6.25
I1, <0.02 0.16 | <0.20 0.08 J/ ya
11, 0.04 <0.02 0.20 0.04 / /
11, <0.02 0.08 0.20 0.04 Ve J/
I, . 0.08 0.08 0.20 0.08 Ve /
11, 0.04 ¢.04 0.20 0.04 e 4
I1,, <0.02 0.08 0.20 0.08 / /
I, <0.02 0.08 0.20 0.04 50 6.25
11, 0.08 0.08 0.39 0.08 Ve /
11, 0.04 0.04 0.20 0.04 ya /
i1, <0.02 0.08 0.20 0.08 / /
Cefazolin 0.08 0.16 0.20 0.16 3.13 1.56
Sodium penicillin G <0.02 <0.02 6.25 <0.02 >100 3.13
w3 UL,
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Scheme 1, Synthesis of coumarin-3-acetic acid
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Scheme 2, Synthesis of 4, 7-di-substituted coumarin-3-acetic acids
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BERERSBKIE, RBMASENERS: TEIITILH CARLO ERBA; L5k
L IR-400 Y, KBr EJ5; BiidbiRi% 003 JEOL FX-90 Q, LArA# DMSO bk,
EITR--ZERUIL)

ARIHEE 25 g MIBRFARRAT 58 g, MBIAS, T 160°CHMAZER M 462, Hk g, 178~
180°CHi#: 4 b, AZEIRM, BIEMERS, RELMA NaHCO; 847, CEECERE
¥, MEMILEPH 3.5, HHINE, 305 LEELS, FRBEeRRAk 10g, mp 152~
153°C(150°C) %,

T- 4-PRE-T-PEEFER--ZHE) SE-0- [(2-RF-1, 0, (-gu-3-F) BH] X
|--4E-a-8EdIL)

PCl; 1 g MIJCK ZFUHEE 20 ook, -7 I5°CHEFRINRR, IMA THL; 0.5 2, 4k 2h, BRENK
g, RIBYEINRBEYE, KKNALEW, BRGEIN, -

7-ACD 0.688 g Fu NaHCO; 0.17 g, vk 20 ml, $itd% 10 min, JNPEED 20 ml, BEEE
fig, WAE—12°C, in LR M EERLE R BN, RN 596 NaHCOs, SR pM#H PH 7.7
FeAi, BidE1h, FEIRBH 0 min, WM LWL, FriivilE, L, T8, S4%an
0,648, '

BUiA & 100 mg, FAS KM HEEEIEM, LR GFys i EEEN, CH,.Cl,—
EtOH-—HOAc (20:4:1) PelE, BEWLS, TR OBEBY:, Tk, HET1H, #uieahk
R7= 5, mp 182~183°C (d), TLH T Callyy,N,0,S5-H,0, Hitfii% C 48.65, H4.05,
N9.46; 3B2fi% C48.73, H4.16, N 9.28, IR (KBr) cm ' 3280 (NH), 1779 (B-pykk
kz), 1700 (GRER), 1680, 1513, 1235 (EtlE). 'HNMR (DMSO-ds) § ppm 2.30 (s, 3H
4’-CHs), 2.68 (s, 3H, me—m: 2-CH,;), 3.58 (s, 2H, -CH,CONH-), 3.61 (q, 2H,
J=18Hz, 2-H), 3.85(s, 3H, 7-OCH;), 4.32(q, ZH, J=14Hz, 3-CH,-), 5.05
(d, 1H, J=5Hz, 6-H), 5.63 (dd, 1H, J=5Hz, J=9Hz, HAKHGLNE, 7-H),
6.95(m, 2H, 6, 8-H), 7.72(d, 1H, 5'-H), 2.95(d, 1H, J=9Hz, ALt
4, -CONH-),

B b E Ml L A4 iy gurso T Wio BTG ICRE B A (E DU SERE R I S B A S, #F
W E G, MARERN, IR AR E pH 2, 3k, BRRIERSE, BAaGis,

BAT I E A9 BEBE 323 51124 T et 1 4r 7 : CH.CL,—EtOH—HOAC (20:3:1); Hy, CHCl,—
EtOH—HOAc (16:3:1); 1,; CH;Cl,—EtOH—HOAc (20:1:0.8); II,5, CHCl,—EtOH—
HOAc—(20:3:1); Mo, i CH.CL,—EtOH—HOAc (20:1:0.8) fGWRIFE, BH
CHCl,—EtOH—HOAc (15:4:1)
7-(4-PE-7-REEFTE-3- .ZE%E&)“L%EE BRER (11;)

POCl; 0.92 g 5TC/KERBECRE 25 ml, #%H)F] 0°C, §ln N- P ELRE 0.48 g, ﬁ’s
$1h, A 4&-FE-T-BRUEGEER-3-T8 1.17¢, HEfk2h, HEIER.

7-ACA 1.36 g, BSA 5.2 g FIJE/KE B KE 35 ml, 40°CHEEINM, ¥ F —15°C, 4‘:‘-%1)3
LR MBERERIER, T—10~—15°CHiEE 2h, Dk 20ml, S HEABMZEE, A%E, M
7 50 ml, FI50 NaHCO, {§% pH 3, FMMINMWEILE pH 2, MR, Sl T8, 5
WREHR 1.7, ' : "
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TR & 500 mg, FI&/KMHERWEIEM, B0, B EIER, M Sephadex HL-20 (200~
400 FDEERYT. 852 NAAKIERE, WBHS, BMERS, RRFEAB K 330 mg, FLAEH,
WEEWEH, PeBiH%h CHCL,—EtOH—HOAc (15:4:1), Bi%EGE R, mp 176~178°C
(d), FLESH CyHy N,OS 2 H,0, B 1% C50.38, H4.58, N5.34; LB H%C
50.49, H4.33, N5.17, IR (KBr) cm™! 3250 (NH, OH), 1760 (S-N®thk), 1690 (¥
%), 1680, 1540, 1230 (Bkk:), 'HNMR (DMSO-dg) 6 ppm 2.00 (s, 3 H, -OCOCH,),
2.29 (s, 3H, 4’-CHy), 3.30 (s, 1H, \EhRZ#HFEEL&, 7-0H), 3.50(q, 2H, J=
17 Hz, 2-H), 3.53 (s, 2H, -CH,CONH-), 4.85(q, 2H, J=14Hz, 3-CH,-), 5.06
(d, 1H, T=6Hz, 6-H), 5.64 (dd, 1H, J=6Hz, J=9Hz, W/kEHJE LML, 7-H).
6.80 (m, 2H, ¢, 8, -H), 7.62:d, 1H, 5’-H), 8.90(d, 1H, J=9Hz, ki
Ja¥elH %, -CONH-),

BWH LR ELAY s,
7-4-BE-T-REFETR-I-ZHEAR)-3-[(1-PF-1 F-00 F W-5-5)-F £] LB-3-%
-4-%E (L)

7-ACT 1.78 g Jusk 5 ml, =71tk 0.606 g, PUSHkW 20 ml, EEH F iR,

4S-RE-7T-BEXTE-3-C8 1.38g. =0/ 0.606g, TATEREL 5ml, #HEIE
R WEI—15°C, WG IATERST T ER 0.84 g fudosk =5 P4 8 ml BYIR &¥E, fE 4 30 min
W BRI, BEdE2h, WREMRSES, Mk 30 ml, BERSCERDEYR, LAERMRMAIL. Wbt
ﬁg’ i‘ta&\ :Fi%y 'f‘%iﬁi&@*ﬁ[ﬁ: 1.9 go

M SEfRLL Sephadex HL-20 247, K W ¥ & B B 4 # 6l SEBHH CHCl—

EtOH—HOAc(20:4: 1) R #FH @A, mp190~192°C(d) oi%ﬁﬁc22H20NGOTSZ'%PI2O )

Mgl C47.74, H3.80, N15.19; FB{A% C47.49, H3.69, N15.48, IR(KBr)
cm™! 3250 (NH, OH), 1760 (B-MEtikE), 1700 (¥%E:), 1680, 1530, 1220 (fEh:).
IHNMR (DMSO-d;) 8 ppm 2.30 (s, 3H, 4/-CHy), 3.55(s, 2H, ~-CH,CONH-), 3.63
(q, 2H, J=18Hz, 2-H), 3.65(s, 1H, 7/-OH), 3.92 (s, 3H, pug#: 1-CH;), 4.30
(q9,2H,J=13.5Hz,3-CH,-),5.05 (d, 1 H, J=5Hz, 6-H), 5.62(dd, 1H, J=5Hz,
J=9Hz, 7-H), 6.75 (m, 2H, ¢, 8-H), 7.60(d,1H, 5-H), 8.90 (d,1 H,J=9Hz,

-CONH-),
Bl THESH. DIOER. BREEN G AR REIRAOWE, WEIRB T B R
K srER ST T,

& & X W
BB, B -RBITE-PHEARERGAR. HHAEPUER 10855 16(4):8.
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SYNTHESIS OF 7—(4,7-DI-SUBSTITUTED COUMARIN-3-"
ACETAMIDO)CEPHALOSPORINS

HI Fan, TH Duan and MH Li

{Department of Pharmaceutical Chemistry, China Pharmaceulical University, Nanjing 210009)

ABSTRACT Seventeen derivatives of 7-(4,7-di-substituted conmarin-3-aceta—
mido)cephalosporins were synthesized with acid chloride method, Vilsmeier reagent
method and mixed anhydride method. Isolation and purification were fulfilled with
Sephadex LH-20 column chromatography and centrifugal-TLC  technique. Their
chemical structures were identified by elemental analysis, IR and HNMR spectrom.
The preliminary antibacterial activity tests showed that these cephalosporin derivati-
ves exhibited good activity against Gram-positive bacteria and individual Gram-
negative bacteria. Further experiments in pharmacology will be made. -

Key words 7-(4,7-Di-substituted ' coumarin-3-acetamido)cephalosporins; Acid
chloride; Vilsmeier reagent; Mixed anhydride; Antibiotic activity





