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Scheme 1. Route of synthesis of compounds V

MSA, abbreviation for monotnimethylsilylacetamides ** 7-ACT, abbreviation for 7-amino-3-(1~

methyl-1 H-tetrazol-5-ylthio)~methyl-ceph-3-em-4-carboxylic acid

AEWLIESE . TR BEGEN: (Sephadex LH-20) RES.LIEB B AL B S A RM=Y,

VHEIMMEREERY ., RSB LHHELKAEEA PERTEU EHMERE, |
HF LAY Ve, Vi, Vo, Vo, Vi Vs WA ESREHGREFRBNER, #—F
o b B 0 2k 01k M AR EAT

BB R BORZEIE L1 46 1% Uk TR-400 %I, KBr B‘:H‘;&m#iﬁﬁ&uﬁ FT-80 MHz,
TMS hMkR,

- 4-BRABHB (VDA 7-3 S-RAFTR-3-RE(VID)

IR i,
7-(8-BERERE-3- EFM&)&E%&B&%E:&?@E@(V;)

-ERFEH-3-HM 1.0 8 MFAPHFMAER 2 ml, mEH 1h, B3, BEER,
RALETAEEE, SR RE R ERTIEAREYS 25 ml A,

7-ADCA 0.78 8 &{FF 50% Pl 26 ml ¥, ZEHEH THRABMA NaHCO;0.37g, £4
i, BHZE-3C, B bRH&0ORERRK, M 5% NaHCO, il Hl PH7.2~7.5,
#)0.5h {55, 4kEET o°CHidE 0.56h, EENH 1h, RKpseke, i, WH ik 20 ml,
BREHBRAR. RAWESHTHRE HCLAY pH=2, HTHJItRk. EE, ki BEETH,
BN 1.368,

UL & 100 mg X FIUKMKME 2 ml fizb & DMF, BLLBU RIS K 1 5 5 0 2 ik AR A Uk
BE#I(A)(CHCl,—HAc—H,0=4:1:1, FE)IiE, HiEERE, L3 ml/min fEEHA
IRERISTEBEFEATHERS, 29 20 min 5, BT e, AFWER, I, AR TRIEMRE
Wk IERIZI MR 4R, S8, BHHEKTBREE, EETFRAIHGHRY,
¥R 256~257°C(d), FEFAIHT CisHisN,06SCl, HELfH% C51.37, H3.11, N 6.66; B
{£% C51.06, H3.06, N6.34, IR vEicm™! 3280 (NH, OH), 1760 (B-lactam), 1720
(carboxylic acid), 'HNMR (DMSO- d¢) 6 PPm 2.08 (s, 3H, 3-CH;), 3.56(q, 2H,
J=18, 2-CH,-), 5.23(d, 1H, J=5, 6-H), 5.96(dd, 1H, J=5,BARHEENEI,
7-H), 7.47~8.,08(m, 3H, coumarin5, 6, 7-H), 8,95(s, 1 H, coumarin 4-H), 9,26

o

(d, 1H, J=9, imﬁa‘&féﬂéiﬁﬂe,——C{NH—)o

&t (Va), (Vi), (VOF(Ve) BLIskkhl%, HEHES. (V5), pHT7.5~7.8;
(Vi) 5% Na,CO; ' pH = 8.0~8.5, B.LHEEEW: (Vs)R(Vs) APz (B)(CHCly—
C,H;O0H—HAc=16:3:1),
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Tab 1. Physical properties and spectral data of compound(V):7-(7-or
§-substituted coumarin-3-formamido)—cephalosporin

5 4 0 761l
a S
6’ /\—,C—NH |—"‘|/ \2
’ 3 i *
7 / N
RGY ‘o/po O PN Eht '
R, V ) cooH
) Substitution
Compd* |- Formula MP°C(d)® ‘HNMR(3 ppm)*
’ : R; R, R,
- 2.08 (s, 3H, 3-CH,),7.38~8.08 (m, 3H,
v, H Cl H CiuHyyN;OGSCI | 256~257 | o, 2 c7 " P02 )
: 1B 2.07(s, 3H,-OCOCH,),4.90(q, 2H, 3-CH,-)
A H - Cl | OCOCH, | CisH,sNyOSCL |155~156 | , 20 5 S o e e 4y Ky
N-§ .
(1] _ H, 3—
s § 3.97(s, 3 H,=N—CH,), 4.38 (q, 2 H, 3—
vx H Cl \/ Con]gNsoeszCL 170~172 CHz—), 7.37~8.07(m, 3H, 5’ )Gl_land7
: H)
R
. ) H,3-CH ~ , 3H,5'-,
Vo | No Ho|H Cull N0, | 257~258 | 2,07 3H,3-CHL).8.28~8.54(m, 3
_ 2.07(s,3 H,~OCOCH,),4.91(q,2H ,3-CH,-)
V, NoO, H OCOCH; | C;HjN;0,S 186~187 8.28~8.37(m,3 H,S'-,sﬁ'—and SI_H)’ ‘
I | '
-5-C N . 3.96(s, 3H,=N—CH;),4.45(q,2H,3-CH;-),
\'A NO, | H \/ CuHN,0.S, | 214~215
‘ 8.28~8.35(m,3 H, 5'-, 6'-and 8'-H)
i ‘ :
. - 2.07 (s, 3H, 3-CH,),3.97(s, 3 H, -OCH,),
Vit | H OCH, | H CioHieN:O:S 1§ 210~211 | 7 3907 66 (m,3 H,5'-,6'-and 7'~H)
, 2.06 (s,3 H,-OCOCH,),3.92(s,3 H,-OCH,),
V, H OCH, | OCOCH, | C, H;;N,0,8 180~182 | 4.91(q,2H,3-CH,-),7.36~7.62(m,3 H,5'-,6'-
. and 7'-H)
i - o
-5-C N 3.96 (s, 6 H, ~-OCH; and==N—CH,), 4.37
Vo | H OCH,|. V C,H;4N,O,S, | 169~170 | (q, 2 H,3—~CH,), 7.38~7.64(m,3 H, 5'-, '~
: }:ﬂ : and 7'-H)
3 . \
‘o - 2.07(s, 3 H, 3-CHy), 3.93 (s,3 H,-OCHy),
Vi | OCH ) H | H CiHiaNi0,S | 234~235 | 7 447 97(m 3 H,5'-, 6" -andg'~H)
' - 2.07(s,3H,-OCOCHj;), 3.94(s,3 H,-OCHy),
Yu OCH;| H OCOCH; | C;;H,;N,0,S 173~174 | 4.91¢q, 2 H, 3-CH,-)7.06~8.04 (m,3 H, 5'-,
’ | 6/~ and &'-H) .
N-'N )
st 3.93(s, 3 H,~OCH,),3.97(s, 3 H,=N—CH,)
Vi OCH; | H \/ C; H,3N:0,8, 178~180 | 4.36(q, 2 H,3-CH,-), 7.01~7.96(m, 3 H,5'-,
E 6'-and 8'-H
fiy
- o~ '-
Vo | B |oH |m CuHLN,O,S | 213~214 | (2. 07¢5; 3 Mo 8-CH, T.24~T.46(m, 31,5
: - 2.07(s, 3 H,~OCOCH,),4.91(q,2 H,3-CH,~),
Vi H OH | OCOCH, | C;,H,;N,0,S 156~158 |, o= 7 53(m.3 H, 5'~, 6'~and 7'-H)
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Substitution
Compd® - l Formula MP°c(d)® 'NMR(3 ppm)*
\ R, | R,
N-N
ok 4.00(s, 3 H,=N-CH,), 4.45(q,2 H, 3-CH,~-)
Vi H OH \/ CyHsN,O,S 188~190 _
EH 7.36~7.62(m, 3 H,5'~,6'-and 7'-H)
5 -
_
Vo |OH | H |H ClHNOS | 176~178 | 2,00 (5 3 H,-CHY), 6.85~7.85(m.3 11,57,
2.07(s,3 H,-OCOCH,),5.00(q,2H,3-CHy-) ,
Vi OH H OCOCH, | C,H,eN,0,S 238~240 | o 2 aH s - and & H) 4

a. Elemental analyses for C,H and N of the compounds are within experimental error; IR of compound
V vili em™! 3400~3250 (NH,OH), 178¢~1760 (B-lctam), 1720~1700 (carboxylic acid) and 1530~1520 and
1350~1340 (~No, of V,, V; and V, )

b. Uncorrected

H H
20 S\ n
¢ THNMR ofp\ \/C N_l | | s ~CH,~ -H
. _ ppm 3.55~3.85(q, 2 H,2~CH,-), 5.21~5.29(d,1H, 6-H),
, 0/ | i

No/No COOH
5.94~6.10 (q, 1H,D,0 exchanged, one doublet peak disappered, 7-H), 8.85~9.08 (s, 1H, 4'-H), 9.26~9.40
(d, 1H, D,O exchanged, the peak diappeared -CONH-); compounds V4, V,; and V,, were dissolved in
(D4C),CO-d; and the rest in DMSO-d, '
d. Known compound

Tab 2. Minimal inhibitory concentration (MIC #g/ml) of compounds

Vi, Vs Vg Vo viand v

Compound Sodium
Strain® Cefazolin |penicillin
A Vs Va Vo Vie Vis . G
-Stgph. aureus 209p 0.4 3.13 0.4 0.1 0.2 0.4 <0.02 <0.05
Bacillus subtilis 6.25 | 50 3.13 12.5 6.25 1.56 <0.02 <0.05
Sarcina 12.5 12.5 25 - 6.25 | -25 6.25 <0.02 <0.05
Staph. aureus(R)S,, 0.78 12.5 3.13 0.78 1.56 0.78 1 6.25
Staph. aureus(R)S, 0.78 12.5 1.56 0.78 0.78 0.78 0.05 6.25
Staph. aureus(R)S, 6.25 12.5 3.13 6.25 6.25 3.13 | 6.25 50
Streptococcus 25 6.25 25 6.25 25 6.25 <0.02 <0.02
haemolyticus a
Streptococcus 100 ‘50 100 50 100 100 0.78 <0.02
haemolyticus B

a. MICs were determined by double dilution method
b. S, (Pc" Ap' Cp' T¢" Km' Gm' Cmf Sm* )
S, (Pc" Ap* Cp' Te' Km* Gm' Cm' Sm' Em"))
Sz (Pc" Ap” Cp' Cm" Km! Gm*Cm’ Sm' Em")
7-(B-PEEETE-3-PHE) LBTRE(V,)
8-PEEETH-3- BRI 1.0, JK/k¥ 30ml %ﬂflii&ﬂ:fﬁ 1.2g F90°ClIE 2h, %A
Prigsd, S, TkERE, BARGAERRESR, BTEARERZ 60 ml ':I:'ﬁ’ﬁio
7-ACA 0.81g, BAAW(VIBEAEFHERITH A JGRIEN. FREBTIE, RS
sk 30 ml, FAZ.8k 152 ml FIESELZLE 20 ml fRikdkik, K EAM HCl BiLE PH=2,#F
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HULE, WE, ik, EESTREAMER.2g,

F & 120 mg T DMF.1.5 ml A BRATH, B0, R EER,BOHS4E, sbim
(B), R kAR, mp 1‘80~182°C(d)oﬁ%%ﬂ?CmHlsNZOQS,ﬁﬁ{E/ C53.16, H3.82,
N5.90;: %1% C52.85, H3.79, N5.46, IR »X% cm~! 3400(NH), 3300(0H), 1760

' 0]

. . : /
(B-lactam), 1710(carboxylic acid), 'THNMR(DMSO-d;) 6 ppm 2.06 (s,3 H,—C—CHj,),
3.64 (s, 2H, 2—CH,—), 3.92 (s, 3H, —OCH,), 4.91(q, 2H, J=13, 3—CH,—),
5.27 (d, 1H, J=5, 6-H), 6.03 (dd, 1H, J=5, BARYSEENEK, 7-H),7.36—
7.62 (m, 3H, coumarin5, 6, 7—H), 8.89 (s, 1H, coumarin4-H), 9.36(d, 1H,

H O - .

I=9, BARBSEHENL, —Lma—) o

ALBB(VOR(V) Bk hl%, BOMEML, R (V) ﬁﬁgyklzﬁwm 2'ml %,
BEBFICA)..
-(-RERETE-3-PRE) LHUBREB(V,) '
| T-PEERTE--HEE0.9g, FTkED 5ml %uia?%emmamzmmx ﬂn#nlﬁlﬁ*‘@i
Bifk, AV Bk (bp 60~90°C)15 ml, fcﬁtﬂf&ezﬂadx%aﬁao W4 RIETY 20 ml-EARE
s, ' '

7-ACA 0.85 g, #fil%& (V) MFEL LRBERIR 3 7 4 4, SIER 1.4,
LSRG R P BE I (Sephadex LH-20) R BATAifb E T RO E 28, I 300 mg 5,
BT EARE 4 ml, B8, BEBHH 85% Flll. BUREEH B iR 120 mg YEATE.OHE
E, WHA(A), BEEGHRER, mp173~174°C (). THDH CutlisN:OsS, i
ﬁ{a/‘ C53. 16, H 3.82, N5.90; %Q_L{ﬁ/CSS 25 H 3.95, N5.72,. .

A (Vi) BV o) Bl %

HAB (Vi) RV ) Bk s s, ERBREWHEENT. s-RERFTE-3-HM0.5
g, Fek A 2 ml FFAREHEMLER 1.2 ml F 115°C RIFERE 3 h,. In 7 it B (bP
60~90°C) 15 ml, ATHIEIIIE, i, FAMBELE, BRREHK, BT 15 ml AR
%A,
7-(8-REFTE-3-PHE)-3-[(1-F - 1 E-m wk-5-5) - -5k 30-3-M-4- 1@
(Vis)

¥ 7k DMF 0.29 £ 55 2 m1 T /kBERZ B H1E —5°C, ZEBE#E TR ik 1B m =l
B 0.39 83T 2 ml KM BR IR IK, MNSEE, AREETEULIER JETHER: 1.5 h, srdit/h it
A S-REFETHE-3- %K 0.5g, 420 min 5, KT, Fo~3°Chidk2h, REHEKE
B, ‘ o

# 7-ACT 0.75 8 BI2F 16 ml FokBERRZHE, MASH £ TRl (MSA)2.18,. F
S5°CHIHE BRI, BHE—10°C, Hn LR HEAGRRY, HRDBEEIAMR, £ 10 min jn
so REEEEE o b, fUAJK 30 ml, BidE 10 min, 4yZ kR, EE sk 20 ml,JH 5% NaHCO,
V9% pH7.2~7.5, Sy iliZkE, AR HCI M:fpn_z VUL, T8, k¥, TR, H‘ﬂ
Ik e 0.83 g,.

%ammmuammt/—\%(v“)mjmeﬁm %:u?ﬂ;iz’ﬁ}%lﬂfﬁ%}]ﬁﬁd(m mum&
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BBE, K 188~190°C(d), ZTTESH CioHisNeO;S,, HEEY% C46.50, H3.12, N

16.27; K414 % C46.39, H3.21,-N16.39, JR vilkem™' 3300 (NH, OH), 1770 (8-

lactam), 1720 (carboxylic acid), ‘HNMR [(CD;),CO—ds] 6 ppm 3.85 (q, 2H, J=

18, 2—CH,—), 4.00 (s, 3H, —N—CHy), 4.45 (q, 2H, J=13, 3—CH,~), 5.25

(d, 1H, J=5, 6-H), 6.10 (dd, 1H, J=5, BAXHFENEMK, 7-H), 7.32 (m,

3H, coumarins5, 6, 7-H), 8.90 (s, 1H, coumarin 4-H), 9.40(d, 1H, J=9, &
0

7/

AR B IE %, —C—NH—)

L&t (Vi) (V) Btk s,
T-(T-HEFER-3-PHEK)-3-[0-FE-1 & — W & ¥-5-5)-PH1-L8-3-8-4- 88
(Ve)

T-IHEEGE-3-RMR 0.5 8 Rl (VO MR E, BT AERCEAA.

7-ACT 0.80 &8 T 8 ml JLRBHERCHE, A=W ErE LB (MSA) 2.4¢, T 35°C
WHELE, SHE-10°C, WinELRBEME, £ 1hiH5, 4 2n, HHTRE, &
38, ALRASHR, HERKEHES0.9e,

MR 150 mgiE FE&ARE 2 ml, BL.LHEE 2 E RN (B), 4%@]&'3&%@%* ¥
5 214~215°C, SEHSHT, CioHisNeOsSy, HEE% C44.04, H2.77, N17.97, KRIEK
C44.38, H3.10, N17.83, IR »iem™ 3300(NH), 3050(OM), 1775 (B—Ilactam),
1720 (carboxylic acid),1520 Fi1 1340 (nitro) ,'HNMR[ (CD;),CO—d¢] 8 ppm], 3% 1v6°

Bl RO EFBR AL, BRI SR T 2RI EBHNE, WERR
H B e % BT T IR 46 2 T SE R

8 F X M

1. BERS. C-BRBEE-I-FABAREROAR. FRESEER 1985 16:8.
g. BN E R R E . Bk kIO W # (celazolim) ByTfl. @ L 1979; 1:1.

. Takaya T, et al. 3, 7-Disubstituted syn-isomers of 3, 7-cephem-4-carboxylic acid derivatives, Belg Pat
852, 427; CA 1978; 89:59892 h

STUDIES ON ANTIBIOFICS OF SEMISYNTHETIC CEPHA-
LOSPORINS. II. SYNTHESIS OF 7-(7- OR 8-SUBSTITUTED
COUMARIN-3-FORMAMIDO)-CEPHALOSPORINS

XIA Wen-Shui, DUAN Ting-Han and LI Ming-Hua
(Departrhent of Pharmaceutical Cheimsiry, Nanjing College of Pharmacy, Nanjing)

ABSTRACT A series of new 7-(7- or 8-substituted coumarin-3-formamido)-
cephalosporins has. been . prepared by acylation of the 7-amino group of
7-ADCA, 7-ACA and 7-ACT with 7~ or 8-substituted coumarin-3-carboxylic
acids which were made from 3- or 4-substituted salicylaldehyde ~and malonic
acid or:its ester by Knovenagel condensation. Acyl chloride method and Vilsmeier
reagent- method were adopted in the reactions. Isolation and purification were fulfi-
lled with the combined methods of Sephadex LH-20 column chromatography and
centrifugal-TLC technique. ‘Sixteen new cephalosporin derivatives were synthesized.
Their structures have been confirmed by elemental analysis, - IR and 'HNMR. The
preliminary antibacterial sensitivity tests showed that V,, Vi, Vg, V4, Vi and Vi;
of these new derivatives exhibited high sensitivity to staphylococcus aureus which was
_ resistant to eight other antibiotics. Further biological evaluation for these compounds

was expected to be carried out. ’

Key words 7-(7- or  8-Substituted coumarin-3-formamido)-cephalosporin;
Acyl chloride; Vilsmeier reagent; Centrifugal-TLC; Antibiotic activity





