% it

Journal of China Pharmaceutical University 2013 ,44(1) :35 -38 35

INAEEIEE C3/C7 WIENA R L EE NS

R EAA L EAE ERE CHER T, E XA
CRTH R BFFE IR T 475001 7 eh 2 RACE HT25BI5 .0, 5 21009)

W E ABREARIESANEARE ARSI RIYE C3 HhF C7 hm Aoy FHR, ZHEmT 10 AR
BRARIE 09 IR 1-2R 71 2 -6-F-3- (R R SUBHBE AL ) 7- (IR R SUBE L) "ok 4 (1H) -8R (3a ~ 3j) #4L &4 . RSN B &
P2 I R I, RAFAC A 3T L1210 (HL60 A= CHO 3 F i J5 dm fedp ) & i & THRIR A 2, XKW C3 £ 44 C7 ke
KRG H I F Rl , TAL T FHRRR, i —F T R T EMEHG LR,

KRR AR ARG IR A B T MR R G E T
XERS

BRESEKE RII45  XEARER A

1000 -5048(2013)01 - 0035 - 04

Synthesis and antitumor activity of ciprofloquinolone bis-(C3/C7 hydrazone)s
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Abstract

To further explore an efficient route for the development of antitumor fluoroquinolone agents, acyl-

hydrazone and hydrazone as isosteric replacements corresponding to C-3 carboxylic acid group and C-7 piperazine

group for ciprofloxacin resulted in ten novel title compounds, thus 1-cycloproyl-6-fluoro-7-| ( substituted) -N'-

benzylidene hydrazine] -3-[ ( substituted) benzylidene-hydrazino-carbonyl| -quinolin4 ( 1H) -ones ( 3a-3j) , which

were synthesized with their structures characterized by corresponding spectral data. The in vitro antitumor activity

against L1210, CHO and HL60 cell lines was significantly higher potency than that of parent ciprofloxacin, sug-

gesting that it is unnecessary for an antitumor fluoroquinolone to retain a C-3 carboxyl and a C-7 piperazine ring.
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Table 1 Chemical structures of the title compounds 3a-3j
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Compd. R Compd. R
3a H 3f 3,4,5-(0CH; )4
3b 4-0OCH; 3g 4-CH;
3¢ 2-0CH,4 3h 4-Cl
3d 3-0CH;4-0OH 3i 4-F
3e 3,4-0CH,0 3j 4-0,N
1 BHEE

PRI R (1) 22 I I Ak A1 32 45 1 A B
B 1-BR N 56907 - 56 v k4 (1) i3 -5 TR Tt
JE(2) B8 JE 5 55 A e A OB A AR &) 1-36
PFE-6-9-3-( 57 SUBFIE S ) -7- (57 SUIMERE ) -nés w4
(1H) - (3a ~3j) .
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Scheme 1  Synthetic route of the target compounds 3a-3j
a:80% N, H,H, O, reflux;b: Ar-CHO, EtOH , reflux

2 =Es

2.1 MELRKA

] B A0 I E IR R AL IR IR
AVATAR360 #Y 21 4k 5 3% A =& (KBr J& K ) ;
"H NMR F Bruker AM-400 7 4% s He 3R 4000 5 (7
] DMSO-d, ) ; MS 2} Esquire LC %I Jii % 1% ; 76 &
S HTA R PE2400-11 %Y, 3250 o 43 B 46, R 28 4b
P, EAM A FRRBRER (1) 55155 i 6 43
Bradi,
2.2 1-3RAHA-6-A-T-WH A -wEok-4 (1H) -89-3- BB (2)

WNFRIR L1 1(10 g,32 mmol) 57K 5 (50 mL) 7
120 °C i 32 h, 43 25 ML FH TG K S BE T 25, 19 4 2
(A Pk 2,102 90% ,mp 236 ~237 °C ;' H NMR ( DMSO-d, ,
400 MHz) §:11. 14(s,1H,CONH) ,10.05(s,1H,NH) ,8. 60
(s,1H,2-H),8.17 (s, 1H,5-H),7.90 (s, 1H,8-H) , 4. 15
(br.s,4H,2 x NH,) ,3.80 ~3.75(m, 1H,CH) ,1.30 ~ 1. 12

(m,4H,CH,CH,) ;IR (KBr) »:3 237,2 965,1 655,1 603,
1537,1 428; MS m/z 292 [M + H]"; Anal. calcd. for
C3sH,,FN,0,:C 53.61,H 4.84 N 24.04; found C 53.85, H
4.66,N 24.30,

2.3 1-3R R AR -6- A -3- (AR R SUBHBE AR ) -7- (AR R R
&) k-4 (1H) -8 (3a ~3j) &l ok

Tl 2 (0.5 g, 1.7 mmol) 5K R RS (3.5
mmol ) 7EJC/K LBE (25 mL) HP 1 S BE 26 ho S AR 1K
B, FHTCK S BEE 25 & 15 40 HArfk G4 3a ~ 3.

- -6 33 - (4R S i 2 ) -7- (V-2 S ) -
k4 (1H)-Hf (3a) , 082 91% ,mp 291 ~293 °C;'H NMR §:
13.26(s,1H,CONH) ,10.37 (s, 1H,7-NH),8. 68 (s, 1H, H-
2),8.46(d,J=13.2 Hz,1H,H-5),8.40(br. s,2H,2 x CH =
N),8.20(d,J=7.2 Hz,1H,H=S8),7.77 ~7.40(m, 10H, Ph-
H),3.81 ~3.84(m,1H,H'-1),1.32 ~1.20 (m,4H, H'-2
and H'-3) ;IR(KBr) »:3 447,1 616,1 527,1 433 cm ™' ; MS
m/z 468[ M + H] * ; Anal. calcd. for C,;H,,FN,0,:C 69.37 ,H
4.74 ,N 14.98 ;Found C 69.62,H 4.55,N 15. 13,

1-FA P -6~ 353 - (X HHY 402 SUFIBE R ) -7- (V- 4
RS ) -vEmk4 (1H) -l (3b) , % 90% , mp 265 ~ 267
°C;'H NMR 6:13.19(s,1H,CONH),10.20(s,1H,NH),
8.67(s, 1H,H2),8.58(d,J=13.2 Hz, IH, H5),8.32
(br.s,2H,2 x CH =N),8.19(d,J =7.2 Hz, 1H,HS8),
7.67 ~7.04(m,8H,Ph-H) ,3.89(br. s,6H,2 x OCH, ) ,3. 36
(m,IH,H-1),1.30 ~ 1. 14 (m, 4H, H'-2 and H'3); IR
(KBr) »:3 021,1 632,1 544,1 433 em ™' ;MS m/z 528[ M +
H]*; Anal. caled. for C,y Hy, FN,O,: C 66.03, H 4.97, N
13. 27 ;Found C 66.27 ,H 4. 74 ,N 13. 52,

- JE-6-3-3- (RIS A28 SURBE R ) -7-( V-48 T 4
R EE ) - k-4 (1H ) - (3¢) , WL 82% , mp 246 ~
248 °C;'H NMR &:13.17 (s, 1H, CONH), 10.23 (s, 1H,
NH),8.64 (s, 1H,H2),8.52(d,J =13.2 Hz, 1H,HS),
8.34(br.s,2H,2xCH=N),8.21(d,J =7.2 Hz,1H,H-8),
7.65~7.13(m,8H,Ph-H) ,3.92(br. s,6H,2 x OCH; ) ,3. 34
(m,1H,H-1),1.28 ~ 1.12 (m,4H, H'2 and H'-3); IR
(KBr) »:3 046,1 634,1 547,1 438 ecm ™' ;MS m/z 528[ M +
H] " ; Anal. calced. for Cy H,s FN,O,: C 66.03, H 4.97, N
13. 27 ;Found C 66.25,H 4. 78 ,N 13. 56,

1-FR P JE-6-95-3- (4-F2 FE-3-F 40 OR% SU R 56 ) -7-[ V'-
(4-F2 -3 40) 4% SUJE 3 ] -nds o4 (1H) - (3d) , i e
94% ,mp >300 C ;'H NMR §:13.20(s,1H,CONH) ,11.22
(s,1H,NH) ,9.96 and 10. 15(2s,2H,2 x OH ) ,8. 68(s,1H,
H-2),8.42(d,J =13.2 Hz,1H,H-5),8.17 (br. 5,2H,2 x
CH=N),8.05(d,J=7.2 Hz,1H,H8),7.52 ~7.23 (m,
6H,Ph-H) ,3.87(br. s,6H,2 x OCH, ) ,3. 82 (m, 1H,H'-1),
1.33~1.20 (m,4H, H'2 and H'-3); IR (KBr) »:3 365,
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1632,1 557, 1 448 em™'; MS m/z 560 [M + H]*;
Anal. caled. for C,y Hyg FNsOq: C 62.25, H 4.68, N 12.52;
Found C 62.51,H 4.46,N 12. 80,

1-FR TN 5-6-90-3- (3, 4~ 40 M0 F ke 2% S g 56 ) -7-
[N'-(3,4- 500 3R ) ZSUFSE | -wisnik4 (1H) - (3e) , 1
#.92% ,mp >300 °C;'H NMR §:13.18 (s, 1H, CONH),
10.22(s,1H,NH) ,8.74(s,1H,H-2),8.36(d,J =13.2 Hz,
1H,H-5),8.18(br.s,2H,2xCH=N),8.01(d,J=7.2 Hz,
1H,H-8),7.36 ~7.00 (m, 6H, Ph-H),6.11 (s,4H,2 x
OCH,0),3.82(m,1H,H'-1),1.31 ~1.16(m,4H,H’-2 and
H'-3);IR(KBr) »:3 086,1 626,1 535,1 449 cm ™' ;MS m/z
556[ M + H] " ; Anal. caled. for C, H,, FN;O,: C 62.70, H
3.99,N 12.61;Found C 62.91,H 4. 14, N 12. 88,

1-BRTA J-6-9-3-(3, 4, 5-= I 40 56 4% Ukt 3 ) -7-
[N'-(3,4,5-= AL ) HSUMRE |-tk 4 (1H ) - (3F)
% 84% , mp 272 ~ 274 °C;'H NMR §:13.16 (s, 1H,
CONH),10.24(s,1H,NH),8.63(s,1H,H-2),8.32(d,
J=13.2 Hz,1H,H-5) ,8. 16 (br. s,2H,2 x CH = N) ,8. 04
(d,J=7.2 Hz,1H,H-8),7.43 ~7.21 (m,4H, Ph-H) ,
3.86 and 3.89 (br.s,18H,6 x OCH,;),3.80(m, 1H, H'-
1),1.32 ~1.18 (m, 4H, H'-2 and H'-3); IR ( KBr)
v:3073,1 628,1 546,1 447 ecm ™' ;MS m/z648[ M + H] *;
Anal. caled. for Cy; Hyy FNSOq: C 61.20,H 5.29, N 10. 81;
Found C 61.46,H5.12,N 11. 06,

1R P68 (% FF 5 SR BE ) -7-( /=% 38
AU W4 (LH) - (3g)  HC% 84% ,mp 261 ~ 263
°C;'H NMR 6:13.12 (s, 1H, CONH) ,10.16 (s, IH, NH) ,
8.62(s,1H,H-2),8.54(d,J =13.2 Hz,1H,H-5),8.27
(br.s,2H,2 x CH=N),8.15(d,/J =7.2 Hz,1H,H8),
7.63 ~6.87(m,8H,Ph-H),3.84 (s,3H,0CH,),3.36(m,
1H,H'-1),2.38(s,3H,CH;-Ph);1.26 ~ 1. 13(m,4H,H’'-2
and H'-3) ;TR(KBr) »:3 036,1 627,1 546,1 445 ¢cm ™' ; MS
m/z496[ M + H] * ; Anal. caled. for C,oHy FN5O, :C 70.29 ,H
5.29,N 14. 13 ;Found C 70. 54 ,H 5. 12,N 14. 38,

1-BR A 5E-6- -3 - (R S SUBHIBEE ) -7- (V- 904 S
) -Msnk4 (1H) - (3h), e & 92% , mp 270 ~ 272 C;
'"H NMR §:13.24 (s, 1H,CONH) ,11.25(s,1H,NH) ,8.72
(s,1H,H-2),8.51(d,J=13.2 Hz,1H,H-5),8.20 (br. 5,
2H,2xCH=N),8.12(d,J=7.2 Hz,1H,H-8) ,7.81 ~7.53
(m,8H,Ph-H) ,3.85(m,1H,H’-1),1.37 ~1.22(m,4H,H’-
2 and H'-3) ;IR(KBr) »:3 038,1 630,1 548,1 437 cm ™' ; MS
m/z504[ M + H] " ; Anal. calcd. for C,, H,y F;N;0,:C 64.41,
H 4.00,N 13.91;Found C 64. 68 ,H 4. 13 ,N 14. 12,

1-PR P 5693 - O S8 SUIFIE ik ) -7- (V-3 G838 X
WFEE) - k4 (1H) - (3i) , W 85% , mp 256 ~ 257 C;
'"H NMR 6:13. 18 (s, 1H,CONH),10.64 (s,1H,NH) ,8. 68

(s,1H,H-2),8.47(d,J =13.2 Hz,1H,H-5),8.16 (br. s,
2H,2xCH=N),8.07(d,/=7.2 Hz,1H H-8) ,7.74 ~7.36
(m,8H,Ph-H) ,3.66(m,1H,H'-1),1.33 ~1.20(m,4H,H’-
2 and H'-3) ;IR(KBr) »:3 056,1 634,1 546,1 443 ¢cm ™' ; MS
m/z 536 [M + H]"; Anal. caled. for C,,H,,CLFN,O,: C
60.46,H 3.76,N 13. 06 ;Found C 60.71,H 3.53,N 13. 31,
1B P JE-6- 953 - (4T il 56 2R S ok 58 ) -7- (V' -3% i 5%
IR ) -ns k4 (1H ) - (3) , Y 2% 83% , mp > 300
°C;'H NMR §:13.28 (s, 1H, CONH),11.26 (s, 1H,NH),
8.68(s,1H,H-2),8.47(d,J =13.2 Hz,1H, H-5),8.23
(br.s,2H,2 x CH=N),8.16(d,J =7.2 Hz,1H,H-8),
7.83 ~7.54(m,8H,Ph-H) ,3.86(m,lH,H’-1),1.38 ~1.24
(m,4H,H’-2 and H'’-3) ;IR (KBr) »:3 047,1 636,1 555,
1445 em™; MS m/z 558 [M + H]*; Anal caled. for
C,,H,,FN,0,:C 58.17,H 3.62,N 17.59; Found C 58.42,H
3.46,N 17. 82,
2.3 EHIEH
2.3.1 #BERFEAD BHALAY 3a~3j K&
Xf BEFR N D A (CFX) ] DMSO il JiE A% 128 pg/mL
PR, AR AR R I X 4 v (0
ZFRF (S. aureus ATCC 25923) Fi K g% 7 (K.
coli ATCC25922) [ Ee AR Bk BE (MIC)
2.3.2 WArAEERRE XA RLE 10 S RUEAL
4 3a ~3j J kB CFX F DMSO Jig 5 1.0 x
10 > mol/L 4% £ i , Fl RPMI-1640 % 7 1 7 B¢
B i W R o HORE B AR K ) o [ RO BR
(CHO) 2l Jfig ) 55 4L 5 000 > 24 Jifd () 35 B 2 Fh F
96 fLAR . HEFRFEASE , AR BE ) ik b A
Y. 48 h Ja 5 g bt B LA 1 /L MTT ¥
100 pL,4k22355% 4 h 55 BiEW, BfLImA
S 150 pL, 22524z 3% 30 min, ] bR X 7R
570 nm A0 SCRE 5 BROG oA KA B BRI
4 (L1210 ) A1 A M 96 20 e ( HL6O ) , LA %5 fL
7 000 240 A 1y 285 B2 45 T 96 FLAR , Bl JS hn A (]
W iRk 5. 48 h 5 EALIMA S ¢/L MTT
IR 10 pL, gk 225557 4 h J5 A 10% SDS ¥
100 pL 537580, FHBEPRAE 570 nm A0
FE o #500 AR 25 A0k i I 4 B i) 00 ) 2% - 20 MY
IHIF (%) = (1 — 25 21 W U B2 /% BR 25 1% 0
JE) x 100, SRJ5 LA 2 1 9 J3 of B30 (B %) 4% ik B2
T B A L [0 75 550 A5, AR K e
SR 25 3 Ak G 0 XTSI 5 e 96 4 L 1 = 5 A )
WeBE (1C5,) , &5 R 2,
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Table 2 Inhibitory activities of target compounds ( 3a-3j) against
11210 ,HL60 and CHO tumor cells

1C5y/ ( wmmol/L)

Compd.

L1210 HL60 CHO
3a 12.6 14.2 10. 4
3b 8.4 10.6 8.4
3¢ 5.2 7.0 2.5
3d 1.7 2.8 1.5
3e 16.7 15.4 13.7
3f 23.5 18.4 15.7
3g 20.6 14.5 11.6
3h 15.7 22.3 16.2
3i 5.3 7.2 6.2
3j 17.8 21.4 14.5
Ciprofloxacin > 150 > 150 > 150

2.3.3 EHIFMLER

FURR A MR S0 <5 3 €00 ) 4 Bk T 0 R i 45
v B PR R AR AT T e B (MIC) 2K T 64 pg/mL, 5
XA CEX(MIC < 1.0 pg/mL) AL, AT 76 13
T TGRS R (52 1) 3% & T XTI CFX
(1Csy > 150 pwmol/L) fYTIG 1 , 2 B IR W AN
SETUIR I P T e T IR 25 R, TR T AR

BB, 33X S B P e nd 145 288 25 1) R TR ABIE 5 A1
THE R
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