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7-ACT, M7-ACD %4, &R 7T 16 MK 78~ (6-BR-2- M -3-ZBEEE) L WE KX
&Y, EBIEEER, BREER (Sephadex LH-20) BENAKB LERER SEHESH, 2
B G, MSEIDERERN, FHEGONELSRAEREERAEFAGEEERE. X2H
HEHRRABEOREEE S LBMINEEE G MHEY, FEREINTR.

%R 7B- (6-BUR-2-REEMR-3-ZBERE) LBEE, BWE ok, EHE, BOM
BEW: WEER

EER, HRAEENEEREE FERBLB L -EELRERER (T-ACA)
BIC, BREUTERBN Cs, ZBARE, ART —SAFRATBHHF-—RLAEER. BE8T
MRHERC,D,

SCHRARSE O BUR-2- S E-3- ZM B HAT Y (1) BAS f A 4 i . 19734

ol v=CH;27H,  Ry=H, CHs, Ph, p-PhOCHs; Rz=OH, OCHs» OCsHs, NHz;
4 P Rs=H, OH, Ph;  Ry=H, Cl, OH, OCHs, CiHs
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Tab 1. Physlcal properties and spectral data of compounds ]
78-(6-Substituted-2—quinolone-3—-acetamido)cephalosporins
cn c—-Nj:]/
= CHZ-R
COOH
- o MP
Compd, R R ; Formula- ©C.d)p | IHNMR (ppm)®
11,  H H CmHnN,OSSd—;—HzO 226.2~227.7] 2.06(s,3H,3-CHzy)
{
l -
m, (H lococHs ! CuHuN.0S-HO | 212.8~215, 6| 2. 00(s,3H, DCOCHS)
N—p 1 |
1118 H SJI\H" C21H19N7ossz‘]EHzO§ 174 .1~175,5° 3.95(5,3H'=N’CH3)
533 ‘}
! M : =
m, |H U\c | C..Hi,N,O.S, 198.2~199.6 | 2.69(s,3H, thiadizole-CHy)
i $ g "3
I | CL H C..H.,CIN,0,8 | 203.3~204 9| 1,99(s,3H,3-CHy).
( | 7.30(d,1H,8’ H)
! | 7.54(dd,1H.7'-H),
| | ; 7.71(d,1H,5"-H)
;| C1 | OCOCHs  C,H,CIN.O,S | 199,4~200.8 | 2.00(s,3H,0COCHs),
! 7.25(d,1H,8'-H)
1 J 7.50(dd,1H.7'-H),
| ; | 7.70(d,1H, 5'-H)
- y I o
_ 3 93(5,31—1.—1\ CHs\
nlz | C1 ( J'\rﬂ C..H.;CIN,O, 521 1' 185.5~186.8 | 7 o00d 1H,8'~H)
‘ ; 7.50(dd,1H,7'-H),
I | H:O ’ 7.70(d,1H.5'-H)
i, | c1 | |C..H,CIN,0,S,-H.,O  198.8~200.3 2.69(s,3H, thiadizole-CHs)
‘ 1 ):'x" ‘ ' 7.30(d,1H,8'-H),
A,  7.51(dd, 1H,7'-H)
! ) Pr.71(d,1H,5"-HY
J ;
{ |
‘ ! 1.99(s,3H,3-CH?),
IIIg ‘ CHs ! H ConloN O S. R H O 221,2~222,0 : 2.40(5'31_1 6 CHJ)
j I
i C,.H.,N,0,S-H,0 ' 230.7~232,2 2,00(s,3H,O0COCHs),
IIIO[‘ CH8 OCOCHQ 2 2.35(5,3H,6'—CH3>
L | C“H“N7OSSZ-1LI—LO 176.6~177.5 2.40(s.3H,6'-CHs).
m“j CHs, s | 2 3.90(s,3H. =N—CHa)
.‘ CH3
m"i CHs s}ksj‘cHS o | : 2,70(5,3H thladxzole—CHs)
HiislocHs  H l C.oH..N,0,S 227 3~228.5 1.90(s,3H,3-CHy),
3

.78(s,3H,6'-OCHa)
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Continued

| |
Compd‘ R R' J Formula® l (l\g)d)b ‘ IHNMR (ppm)©

2.00(s,3H,0COCHj,)

111, |0OCHy OCOCH;  C,.H.N.0,S-H.O | 185.7~196 7
| | 3.75(s3H,6'-OCH)

II11,0CH;  wen C.H.N,0,5,-H,0 | 177.8~178.6 3.78(s,3H.6'-OCHS,)

T | | 3.95(s,3H,=N—CE)
é"} ‘ ‘ |

2.69(s,3H,thiadrzole-CH3)

C“Hz,N 0,S.-2H.0 | 173.1~174.9
3.75(s,3H,6'-OCHj)

111,8 OCHs ' '
S@H,} |

} |

a. Elemental analyses for C, H and N of the compounds are within experimental error
(+0.5%) ; IR (KBr) of compounds IIl cm™, 3260~3300 (NH, OH) , 1760~1780 (B~
lactam) , 1660~1740 (carboxylic acid) , 1640~1670 (amide I) ,1520~1550 (amide II),
1220~1260 (amide III); b, Uncorrected; ¢. DMSO-dg as solvent, TMS as internal sta-
dppm. 3.45~3.56 (s, 2H, 3'-

0
7
ndard. *HNMR of mﬁzc—%;lng CH,-), 3.40~3.62 (q, 2H, 2-
B

coot H), 4.30~4.88 (q, 2H,3-CH:-)

4.92~5.08 (d, 1H, 6-H), 5.49~5.68 (dd, 1H, upon D;O exchange, d, 7-H), 7.00~7.70
(m, 4H, 5'-, 6'-, 7"~ and 8-H) (R=H), 7.00~7.40 (m, 3H, 5'-, 7'-and 8'-H) (R=CH;
or OCHgs), 7.73~7.83 (s, 1H, 4'-H), 8.80~8,99 (d, 1H, D,O exchangeable, -CONH-),
11.76~11.93 (s, 1H, DyO exchangeable, 1'-NH)

MR IEE, BSRCMATECTY, U—KAWFBBRIEE, ZBBHRR, BEHK
i, BAKIEL, WALLLTE, ThAE BB RAMER (aconic acid)IV): KMKIBE R
5 4-BRERER, Z2LEERENLTES, BHMEK e-HUR-2-M F-3-Z]R(V). ¥ X
Fﬁﬁtﬂiﬁﬁﬁ%ﬁﬂ@ﬁk@ﬁ%ﬁﬁ@@ﬁiﬂo RAREmFEE, BREbTERE KEWE
BREERS ARBAWT, HRALE 2.

H;~e (OH)—CH, Melt cH, F=0~—CH
o=k,  Hy0 =™%2 .myaroigsis Hz_f {2
002H 002H 02H Pyrolysis 0;0\0/ 0 —=——— HOC COOH

0oH oc1
181, 4H, 0 ooNa “HCl (gas) ST,
Py OCC

2.NaHKe O,
3 Na2003
Polyphosphoric aci
@/Q R=H, Cl, OH, OCHs

Scheme 1. Route for synthesis of 6-substituted-2-quinolon-3-aecetic acids

A QI RMABEUEM KGNSS R (V) #8882 sk (N, N'-Car-
bonyldiimidazole f&j# CDI) BV MBEHEEE D SLBEHER % (VD) (-ADCA, 1-
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ACA, T-ACT Ml 7T-ACD)*4i&. KEBRBEWT.

B y=-CH,C00H
DMF /sucl

2 ’i

W

oY HO-Y,
O / o
A\~

0
UDH
,,ZA
Z "“2*‘
cocH
[ 4
jl\_y{[?’l Nk ’
Il: R=H, Cl, CH, OCH; R'=H, OCOCH, )" sy
R

N—I{ N__IN
§ 1
VI: R'=H (1-ADCA), OCOCH (1-ACA), (Aut (1-ACT), ~s7on, (T-ACD)

CH3

Scheme 2. Routes for synthesis of 78-(6-substituted-2-quinolone-3-acetamido)-cephalosporin

BAMB LB, WREER (Sephadex LH-20) BENMELHER 4 &
difh, BICENSM. LHN G R RE IR o I I 4 1.

Tab 2. Reaction conditions and methods of purification of side—acids(V)"

R Reaction condition [ Method of purification
. ) | b (11D
Ratio® Temperature \ Time bTazzatae:d:z;‘tih l Recrystalization

oC (h) T T T e

o Yneld(/) MP(C)e | Yxeld(/) J MP(oC)e
H 1/4 120~125 | 8~10 76.3 270~273 45 277~ 18
Cl 1/5 120~125 ’ 12~14 60 244~246 30 246~248
CHs 1/4 105~115 : 10~]12 85 250~253 58 255~257
OCHs 1/5 90~100 = 10~12 50 236~238 60 238~240

a. 6-Methoxy-2-quinolone=3-acetic acid is an exception; b, The ratio of acony! amide(g) to poly-

phosphoric acid(ml); c. Uncorrected.

BB HSAMERE (F3) £, HLAERNEY, SELZRMBEREEHE &,
BFRIRNHAESHOEHRES SERRE, REFLEYHNHEEE S LEYHAIEE
£ GHMHEY, LaW i, 1L, I, I, HInMEZ. HERTVEERRERBR T
* 7-ADCA: TAmino-3~deacetoxycephaloporanic acid; 7~ACA: T-Aminocephaloporanic acid

7-ACT: TAmino-3-(i-methyl-1H-tetrazol-5-ylthto)-methylceph-3-em=4-carboxylic acid;
7~-ACD: 7-Amino~3~(2-methyl-1, 3, 4~thiadizol-5~ylthio)-methylceph~3-em~4-carboxylic acid
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AWK RYE KRN SURE b L AMR E B R G MR~ PRI SRR ME
AT,

Tab 3. Minimal inhibitory concentration of compounds(ill)

MIC(pg/ml)s
Compd Staph aureusStaph aureusb,  Bacillus ( Prlofeu§ | E. Klebsiella® 1 Serratic®
209p (R)S22 | subtilis | ""dg)?'i‘g | coli pneumonice | murcescens
I, 0.15 0.15 0.31 0.31 / / /
s 0.075 0.15 0.15 0.15 / / /
14 0.038 <0.038 0.075 0.15 / / /
1iis 1.56 12.5 12.5 6.25 / / /
1940 0.15 0.31 0.63 0.31 / / /
Iy 0.15 0.31 0.31 0.31 / / /
111, 0.075 <0.038 0.31 0.31 / / /
11, 1.25 6.25 3.13 12.5 >100 >100 >100
1$54T) 0.075 0.31 0.075 0.075 100 >100 >100
Iin 0.075 0.31 0.15 0.075 100 >100 >100
1, 0.15 0.15 0.31 0.15 100 >100 >100
1114 0.15 0.31 0.63 0.63 / / /
Il 0.31 0.31 0.63 0.63 / / /
11116 0.15 0.31 0.31 0.31 / / /
Cefazolin 0.15 0.31 0.63 0.15 1.25 >100 >100
Sodium 0.15 6.25 0.15 0.15 25 >100 >100
penicillin G

a, MICs were determined by double dilution method; b. S22(Tcr, Pcf, Gmf, Smf); c. Compounds(III)

were more active than Cefazolin and sodium penicillin G to the tested bacteria in agar diffusion test

£ B 8 9

8% LBC-1 BELEEREN BUCHI 520 A ME1L Nicolet 5 sxe FT-IR 4L
54 JEOL FX 90Q #EEILIRL,

KHMBE 1-ADCA Jy R ERHIZE) =M, S8R 90%: -ACA NHABAKRK &+t
i, A 9T %; T-ACT Fl 7-ACD 2 FIHSCHRHI £ 42 mp 3k 208°C(d) Fl 206°C(d)

PWEH Di:CHCle—C,HsOH—HACc(16:3:1),D,: CHCls—C,HsOH—HAc(10:0.8
:1), Ds:CHCls—C.HsOH—HAc(10:0.5:1),D: CHCis—95%C,HsOH—HAc(10:1:1),
De: CHCls—95 % C:HsOH—HAc(10:0.6:0.5) . Dg: CH,Cla—CHsOH—HAc (10:1:1),
D7:CH.Cl,—CHsOH-HAc (10:0.8:1), Ds:CH,Cl,—C,HsOH—HAc (10:0.8:1),
-RMR-2-HEEW-3-Z28 (V) (LUR=HHH)

MR (IV) #XBMAEC O H &,

FURERR 19.2 g BRRE G M SOCL 2 ml §, MAERERR, BEER, BE
# Bk SOCL. BB Qo i, W THKEA SR TR & 44 14 m] FIT0K MEBE 13.2 m)
MITCKEW D, EREAES~10°C, M, HABRETHRE Lh. BAKKY, &5k
LREME, F—TAKZE (10:1) BEER, BRREBEEELAEEE 8.3, ik E60%; mp
180~181 °C (181 °C) b
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ﬂ;iﬁ%z:h& lg kﬁ%?&@%@%zzzml 3?: {E’/] {m&ﬂn%ﬁ@ 120125 C Ezu 8 ~ 1oh F
BEER, MAKK, BH, SEESUREE. B T 10 % NaxCOsH, EEBEFREY H
mol/L BMMALE pH 1~2, W8, WPRAKEZE pHS 4, TG, BOem KR E &
0.76 g, W& 76.3 %, mp 273 °C (d).

HEeMERSKEENE, RNA&FERGRILE 2.
18-(6-MR-2-EEWM--ZHEH) LBEE ()

CDI%

1B~(6-RE-2-EER--Z2HE) AXEZHREAELRBER (11,

6—F -2~ YA -3 2118 0.65 g, T JE/K DMSO 15 ml /1, JMIABREE Bk 0.54 ¢,
1 16~20 "C EHIY 30 min, A IR M MABSGEH 1~ADCA 0.78 g. TKZE LI
0.5 ml FFE/K DMSO—CHCIs iR A& #HH M -ADCA « N(CoHs)s 3hF @, AHENRAE
TR 48 h, SN 200 ml ZBk. 50ml K. ZMBUKZE, BEM 2 % NaHCOJMR IR, /It
KE, KM CEE. B 2 BE vE ik, Wi HCLWEZE pH 2, BRI, &M i
M NaCl ¥ W B, 70K Na.SO The, FWPUERIRER, ZmER 1o, L3, BHE 1 g,

BOEL& 150 mg, B THF i ml fIDMF 1.5 ml ¥, BOWEEBE. ¥ 1 mm EIHE
SRR RE AL (GFas) FBURBEXID AW, WERESWE, L2 ml/min Ry 81 N RFp
el M, 2940 min S5, HABEBRADL, L 3 ml/min B FEW AN, SRR . i 2E,
EZRTBIERBRBEANENERMWAGER, MATKZE, HERxet, 3%, Ee
SR K ZBMAKEEIER, P.OsHZ THEH A 685 K RE K mp221.2 ~

222.0 "C(d) . TCEH VT C20H1eN:05S - 1-;Hzo, M % C54.53, H5.04, N9.54; il

i % C 54.56, H4.56, N9.32, IR(KBr) em™ 3270 (NH, OH ), 1763 (B-4 Bk i ).
1688 (&), 1654, 1527, 1232 (BE% I, 1, II1) . 'HNMR (DMSO-de)  ppm 1.99
(s, 3H, 3-CHs) ,2.40 (s, 3{1, 6'-CHs),3.45 (q, 2H, J=18Hz, 2-H), 3.55 (s,
2H, 3'-CH,~). 5.00 (d, 1H, J=5Hz, 6-H), 5.61 (dd, 1H, J=5Hz,J=9Hz, &K
X¥EERd, J=5Hz, -H), 7.10~7.40 ( m, 3H, 5'-, 7-and8'-H),7.78 (s, 1H,
4'-H) ,8.88 (d, 1H, I=9Hz, BE/KZHEKEHE%, -CONH-) ,11.70 (br.s, 1H, BK
X jEEHER, 1'-NH) .

1B~-(6-PRAB-2-EEW--Z2HE) QELZZBHAZESABER (1,;)

DI AR L AU LME & 07 e, RS, FRTHREAZBAN, WA
ERER 40 P FFERTEHER. ko shfE, WMATKZE, BHRY K. BaK
YET, U THF SR, o2k, FBERIDIuBE. R BOKABRE, HhBaas
fh, BB AAKIEK. mp227.3 -228.5°C (d) .76 % 4 M1 Ceol1eN:0sS, HH H % C
55.93, H4.47, N9.79; 2§ % C56.25, H4.60,N9.46, IR(KBr)em™* 3267 (NH,
OH) ,1766 (B-ViBEM:), 1690 (JRER) , 1656, 1544, 1248 (BEWE I, II, ITI). 'HNMR
(DMSO-ds) d ppm 1.90 (S, 3H, 3-CH,), 3.40 (q, 2H, J=18Hz, 2-H) , 3.48
(s, 2H, 3'-CH,-), 3.78 (s, 3H, 6'-OCHs ) ,4.92 (d, 111, J=5Hz, 6-H), 5.49
(dd, 1H, I=5Hz, J=9Hz, EAKZH¥ J5 £d, J=5Hz, 7™H), 7.00~7.30 (m, 3H,
5'-, 7'-and 8'-H), 7.78 (s, 1H. 4'-H) ,8.80 (d, !H, J=9Hz, BKZHIE KWk,
~CONH-) ,11.70 (s, 1H, B/RSSEIEEIGHR, 1'-NH),
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1B-(6-M-2-HEEM-3-Z BB )3 (- E-1H-m M E-5-7)-P B )-%M-3-%-4-78

& )
W& 111, WA E, D e-H-2-EEE-3-285 -ACT %4, HMREREERE & K
(Sephadex LH-20) HENASBEBEUBLE R4k, BUE 7 500 mg, & /K THF fil &
DMFE%, Blh, REEBE LR, LIss % WEEK. BUEENERS 120mg 3R, B O
RS BERER D, Dy SR B AWK, mp 185.5~186.8 °C(d). Ji#E 4 i CorHis

CIN,O,S; - %Hzo, P& % C 43.86, H3.69, N 17.06; SLIR{H % C 43.97, H 3.43,

N 16.81, IR (KBr) cm™'3262 (NH, OH), 1764 (P-4 B &) ,1723 (& M), 1658,
1536, 1241 (@kfe I, LI, III) , 'HNMR (DMSO-ds) o ppm 3.48 (s, 2H, 3'-
CH:-) , 3.60 (q, 2H, J=18 Hz, 2-H), 3.93 (s, 3H, N-CHs), 4.32 (q. 2 H,
J=13, 3-CH,~), 5.03 (dd, ' H, J=6Hz, J:=10 Hz, BAZHER d,]=6 Hz,7-H),
7.30 (d, 1H, J=9Hz. 8'-H), 7.50 (dd, 1 H, J=2.5Hz, J=9Hz,7-H),7.70(d
1H, J=2.5Hz 5-H) 7.78 (s, 1 H, 4'-H), 8.91 (d, 1H, J=10, BEKZEE % ¥
%, -CONH-) ,11.90 (s, 1 H, BEXKZHRFEEFER, 1'-NH) .
e EE
18- (- E-2-EER-3-Z2H&)-3-((2-F&-1,3, 48 B-5-F)-FH - B-3-B-4-1
B (111)

6-FIF-2-1 3 F-3-ZFR 0.65 ¢ FI N-2EIEHBE WX 0.44 ¢ ¥ T J /K DMF 10 ml
B, IR AR AL BEAY LUK IEDE 0.96 m], PR HIBAR. =R, BHTRE 0 A AR WA
SOCl, 0.25 ml. W 5~10h, i3I8 Q@S FIREKEIEE 0.81 ¢,

7-ACD 0.35g, FK DMSO 2ml, =ZZjk0.28 mIB BB, A LB 0.32¢.

Tab 4. Methods for synthesis and solvents for purification of compounds Ill

Compd Method ‘ Solvent l Compd ‘ Method l Solvent
A Ds*-Di l II » A ] D:-D1
I ! :
B Lg*-D; A Ds-D1
I11e
A D3*Di B D~
IIl2
B De* | A Ds-D1
: Il 10
Ils A D»-D1 | B Ds
111, A D2-D1 A D2-D1
111
A Ds-D: B D7
1115 B Ds A D2-D1
III42
A D32~D1 ! B D4-D1
I11e B Ds-Ds : 113 A Ds or D.
A D:*-Di (VR A D2*-D1
Il B De* | s A D2*-D1
Il1s A . Dg-Di
|

A; CDI method, B: Active ester method; *: Combined with Sephadex LH-20 column chromatography.
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BREBAEYTERMUHLRN 12h ZHFE. MAZEBES0ml, 3% NaHCO; ¥ 50 ml; 4MHUK
B, HZBMMBMRIEER, M HCI MR pH2: BMRIEBER, WM NaClBEE %R I
K NaSO. THE. ZERBEERFEN, BHM 350 me,

HahaB R, BRERDER. BAGBE, mp 164.3~165.9 °C(d). TE
43 BT CasH21NgOsSs « 2H,0, FHEAE % C 47,66, H4.23, N 12.08; SLW{H % C 47.52,
H3.99, N11.96, IR (KBr) cm™' 3264 (NH, OH), 1763 (B-pIBtRE), 1718 (}2E),
1654, 1534, 1232 (BRI, II, III). 'HNMR (DMSO-ds) & ppm 2.34 (s, 3H, 6'-
CHs), 2.70 (s, 3H, thiadizole-CHs), 3.45 (s, 2H, 3'-CH,-), 3.57 (q, 2H,
J=18Hz, 22-H), 4.39 (q, 2H, J=13Hz, 3-CH,-), 5.00 (d, 1H, J=5Hz, 6-H),
5.88 (dd, 1H, J=5Hz,J=9Hz, BEKZH#FE d, J=5Hz,7-H), 7.10~7.40 (m,3H,
5'-, 7'-and 8'-H), 7.75 (s, 1H, 4'-H), 8.88 (d, 1H, J=9, EKZH JFi&H %,
-CONH-),11.72 (s, 1H, BEAKEHREEHE, 1'-NH),

HEALSYWERMYBEELE 4

B TES. OAGERERERARBELSTROTES. 2. 2RI 18R
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SYNTHESIS OF 7B-(6-SUBSTITUTED-2-QUINOLONE-
3-ACETAMIDO)CEPHALOSPORINS
QP Chen , TH Duan and HS Zhou

(Department of Pharmaceutical Chemisiry, China Pharmaceutical University, Nanjing 210009)

ABSTRACT A series of new 7B- (6-substituted~2-quinolone—3-acetamido)
—cephalos porins has been prepared by acylation of the 7B-amino group of
7-ADCA, 7-ACA, 7-ACT and 7-ACD with 6-subsbstituted—2—quinolone—3-
acetic acids. CDI (N,N'-Carbonyldiimidazole) method was mainly adopted
and active ester method was also employed in the reactions. Isolation and
purification were fulfilled with the combined methods of Sephadex LH-20
column chromatography and centifugal-TLC technique. Sixteen new ceph-
alosporin derivatives were synthesized. Their structures have been con-—
firmed by elemental analysis, IR and 'HNMR. The preliminary in vitro anti-
bacterial tests showed that these new compounds exhibited high activity to
gram—positive and some negative bacteria. Bacteriostasis of most of the
compounds was equal to cefazolin and sodium penicllin G. Compound IIls,
II1,, IIIs,1I110 and IIl:1 possessed higher activity on the resistant Staphylo-
coccus aureus S22 and Proteus vulgaris (QX19 than cefazolin and sodium
penicillin G. Further biological evaluation for these compounds is expected
to be carried out.

Key words 7B-(6-Substituted—2-quinolone—3-acetamido) —cephalosporin;
N,N'-Carboyldiimidazole (CDI): Active ester; Centrifugal-TLC: Antibac—

terial activity





