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Synthesis and antitumor activity of C3 heterocyclic-substituted
fluoroquinolone derivatives (I) :
ciprofloxacin aminothiodiazole Schiff-bases
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Abstract: To discover a novel antitumor lead compound derived from fluoroquinolone, C3 carboxyl
group of ciprofloxacin (1) was replaced with heterocyclic ring to form cyclopropyl fluoroquinolone
aminothiadiazole scaffold (2), then reacted with aromatic aldehydes to give the Schiff bases compounds
(3a-3j). The structures of new compounds were characterized by element analysis and spectral data,
and their in vitro antitumor activity against SMMC-7721, HL60 and L1210 cell lines was evaluated by MTT
assay via the respective ICy, values. The bioactive assay showed that eleven thiadiazole-substituted
ciprofloxacin derivatives displayed potential cytotoxicity against the tested cancer cell lines, where the ICy,
values of compounds 3d and 3f reached micromolar concentration. Therefore, the C3 carboxyl group of
fluoroquinolone is not necessary to antitumor activity. Functionally modified heterocycle-substituted
fluoroquinolone as potent antitumor lead compound is valuable for further study.
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Scheme 1 Synthetic route of the target compounds 3a —3j

Table 1 Physical properties of compounds 2 and 3a —3j

Elemental analysis/%

No. Formula Yield/ % mp/°C Caled. (Found)
C H N

2 Cy Hyo FN,OS 20 >300 55.94(56.07)  4.96(4.84)  21.75(21.92)
3a Cys Hy3 FNgOS 84 284 -286 63.27(63.38) 4.89(4.67) 17.71(17.88)
3b CysHysFNgO, S 78 278 -280 61.89(62.15) 4.99(4.82) 16. 66 (16.84)
3¢ CsHys FNG0, S 67 268-270  61.89(62.14)  4.99(4.86)  16.66(16.52)
3d C,sHyFN0,S 58 277-279  61.21(61.40)  4.73(4.68)  17.13(17.32)
3e CysHyy FNgO, S 86 >300 60.22(60.36) 4.47(4.54) 16.21(16.38)
3f CosHpsFNg 05 S 83 >300 59.99(60.16) 4. 84(4.66) 16.14(16.35)
3g Cyg HyyFNgO, S 69 284 -286 59.56(59.74) 5.18(5.00) 14.88(15.04)
3h Cys H,, CIFN, OS 72 280 -282 58.99(59.17) 4.36(4.16) 16.51(16.68)
3 C,sHy,F,Ns0S 75 300 60.96(61.23)  4.50(4.44)  17.06(17.28)
3j C,sHy, FN,0,S 65 >300 57.79(57.62)  4.27(4.35)  18.87(19.02)
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Table 2 Spectral data of compounds 2 and 3a —3j
No. IR/cm™! 'H NMR (DMSO-dg) & MS (m/z)
2 3368,3065,1668, 8.87(s,1H,2-H),7.64(d,J=13.2 Hz,1H,5-H),3.54 —3.32(m,9H, piperazine-H and 1-  386[M]*
1624,1 554,1 455 cyclopropyl-H) ,1.37 - 1. 21(m,4H,2,3-cyclopropyl-H)
3a  3368,3045,2876, 8.97(s,1H,CH=N),8.82(s,1H,2-H),7.76 —7.38 (m,6H,Ph-H and 5-H) ,3.57 -3.28  474[M]*
1666,1 557,1 447 (m,9H, piperazine-H and 1-cyclopropyl-H) ,1. 17 —1.35(m,4H,2,3-cyclopropyl-H)
3b 3336,3015,1682, 8.95(s,1H,CH=N),8.86(s,1H,2-H),8.06 —7.56(m,5H,Ph-H and 5-H),3. 86(s,3H, 504[M]*
1624,1562,1 457 CH;0) ,3. 48 - 3.34 (m,9H, piperazine-H and 1-cyclopropyl-H) ,1.22 - 1.38 (m,4H,2,3-
cyclopropyl-H)
3¢ 3357,3057,1676, 8.96(s,1H,CH=N),8.88(s,1H,2-H),7.85 -7.50(m,5H,Ph-H and 5-H) ,3.87(s,3H, 504[M]*
1624, 457,1 228 CH;0) ,3. 54 - 3.35(m,9H, piperazine-H and 1-cyclopropyl-H) ,1.21 - 1.42(m,4H,2,3-
cyclopropyl-H)
3d  3456,3028,1666, 10.68(s,1H,HO-Ph),9.06(s,1H,CH=N),8.84(s,1H,2-H),7.86 = 7.43(m,5H,Ph-H  490[ M] *
1617,1 557,1 456 and 5-H) ,3. 62 - 3. 34 (m,9H, piperazine-H and 1-cyclopropyl-H) ,1. 17 - 1.36 (m,4H,2,3-
cyclopropyl-H)
3e 3365,3025,1658, 9.03(s,1H,CH=N),8.86(s,1H,2-H) ,7.84 - 7.52(m,4H,Ph-H and 5-H) ,6. 17(s,2H, 518[M]*
1628,1 564,1 475 OCH,0) ,3. 58 - 3. 28(m,9H, piperazine-H and 1-cyclopropyl-H) ,1.26 —1.42(m,4H,2,3-
cyclopropyl-H)
3f 3368,3036,1682, 10.42(s,1H,HO-Ph),9.12(s,1H,CH=N),8.87(s,1H,2-H),7.86 —7.54(m,4H,Ph-H 520[M]*
1624,1 558,1 455 and 5-H) ,3.86 (s,3H,CH;0),3.52 - 3.36 (m,9H, piperazine-H and 1-cyclopropyl-H) ,
1.22 -1.40(m,4H,2,3-cyclopropyl-H)
3g 3336,3025,1678, 9.05(s,1H,CH=N),8.87(s,1H,2-H),7.78 -7.46(m,3H,Ph-H and 5-H),3. 94,3. 86 564[M]*
1626,1 557,1 452 (s,9H,3 x CH;0),3.48 ~3.35(m,9H, piperazine-H and 1-cyclopropyl-H) ,1.22 - 1.45
(m,4H,2,3-cyclopropyl-H)
3h 3346,2965,1684, 8.92(s,1H,CH=N),8.84(s,1H,2-H),7.85 -7.45(m,5H,Ph-H and 5-H) ,3.42 -3.32 508(¥cl),
1625,1 562,1 455 (m,9H, piperazine-H and 1-cyclopropyl-H) ,1. 17 — 1. 38(m,4H,2,3-cyclopropyl-H) s10(7cly[M]*
3i 3328,3045,1688, 8.96(s,1H,CH=N),8.86(s,1H,2-H),7.88 -7.56(m,5H,Ph-H and 5-H) ,3.38 -3.30 492[M]*
1626,1560,1 452 (m,9H, piperazine-H and 1-propyl-H) ,1. 20 - 1. 42(m,4H,2 ,3-cyclopropyl-H)
3j 3356,3018,1667, 8.94(s,1H,CH=N),8.86(s,1H,2-H),7.84 -7.66(m,5H,Ph-H and 5-H) ,3.47 -3.35 519[M] *

1620,1 556,1 455

(m,9H, piperazine-H and 1-cyclopropyl-H) ,1. 20 — 1. 45( m,4H,2,3-cyclopropyl-H)

AYREERERTREFERRNEEY, LR
B BRENA YIXT =R 40k R RS E KM HIE
Mgk, 4n3d 0 3F Xt SMMC-7721 F1 HI60 ) ICs, <
1.0 pmol - L', %§ L1210 {4 IC5, <0. 17 pumol - L™",
TMi4kA4 3j XF L1210 f9 ICy, <5.2 pmol - L', K
M, BB BB 2R B R4 35 8 U v R e —
MRS B i A R AT A W Ve Ay Ve 4 20 R L e
A YHERFH—BBI,

BRHEBHABEENE, BERKIE; IR H
Nicolet Impact 410 £1#h 63X I & (KBr FE /) 5
"H NMRJ Bruker AM-400 Z R4 L4500 2 (R
DMSO-dg) ; R4 % MS HP1100 # (EIS #E, 70
ev); JLR MK Carlo Erba 1106, 5 K 4347
g, ReiE, BEFER,

1 1-SAHEE7-(RE-1-B)-6-5-3-(5-855-1,3,4-
NEE T nk-2-K ) -EEM-4 (1H) -ER (2)

BN E (1) (10 g, 30 mmol ) FIE FEM IR

(2.7 g, 30 mmol) J Z R BEER (50 mL) IBRA, 7

120 CHIHER N 24 h, R FEE B ARKS ., FHA
KA Z pH 2975 10, B AR, FIBRETIRE, K
GeEH M, MM ATKZEE-DMF(1 : 1,0/v) B
w2,
2 1-RAET-(RE-1-BE)6--3-[5-(RIEHE
£)-1,3 ,4-B0-2-K ] -EW-4-(1H) -Fi (3a)
¥tk 541 2(100 mg, 0.26 mmol) %5 F IKEEER
(5 mL) 1, R SE I ATF AR (0. 3 mmol) , 1B 5 Y E
WRRLO0.5 ~1 hy JBHEZRERVEF], InvksK (30 mL) ,
ARk ZE pH 4% 8, B E. SWRIKED
W KGR P T, MBI KCEES R, BEAYS
wh 3a, 1% 3a BMIE A A4 B AR 3b ~ 3,
Bgt: M TR ST BT R TS
o

References
[1] Katsarou ME, Efthimiadou EK, Psomas G, et al. Novel
copper (II) complex of N-propyl-norfloxacin and 1,10-
phenanthroline with enhanced antileukemic and DNA
nuclease activities [ J]. J Med Chem, 2008,51:470 —
478.



HIER S . BEEER C3 RIFBURATAE R & R A SIS BT FE (1) SRR Y 2 A R

+ 1115 -

(2]

(3]

(4]

(5]

Giannini G, Marzi M, Cabri W, et al. E-ring-modified
7-oxyiminomethyl ~ camptothecins: synthesis  and
preliminary in vitro and in vivo biological evaluation [J].
Bioorg Med Chem Lett, 2008,18:2910 —2915.

Wang XT, Zhang JB, Lei Y]. An advance of study in
antitumor quinolone drugs [ J]. Chin Pharm J (B E 2§
ZFZuE) , 2004,39:890 —894.

Hu GQ, Xie SQ, Du GJ, et al. Synthesis and bioactivity
of water-soluble fused s-triazolo-thiadiazole systems (II) :
fluoroquinolone piperazine derivatives [ J]. Acta Chim
Sin (fb2E%4R ), 2008 (in press).

Hu GQ, Wu XK, Xie SQ, et al. Design, synthesis and
antitumor activity of asymmetric bis( Schiff-base)s (II) ;
bearing quinolone, s-triazole and thiosemicarbazone

moieties [ J]. Chin Chem, 2008 (in press).

(6]

(7]

(8]

Rzeski W, Matysiak J, Kandefer-Szerszen M.
Anticancer, neuroprotective activities and computational
studies of 2-amino-1, 3, 4-thiadiazole based compound
[J]. Bioorg Med Chem, 2007,15:3201 —3207.

Barve V, Ahmed F, Adsule S, et al. Synthesis,
molecular characterization, and biological activity of novel
synthetic derivatives of chromen<4-one in human cancer
cells [J]. J Med Chem, 2006,49:3800 —3808.

Qi CM, Chen WY, Yang LC, et al. Synthesis and
hybridizing activity of novel chemical hybridizing agent
pyridazinone derivatives [ J]. Chin J Org Chem (& #l4k
), 2004,24:645 - 649.

Xie SQ, Hu GQ, Zhang ZQ, et al. Anti-tumour effects of
HL-37, a novel anthracene derivative, in vivo and in vitro

[J]. J Pharm Pharmacol, 2008,60:213 —219.

----------------------------------------------

hEZS ) FE AR 2009 £4FITRE

(PEZE) (TR AP ER B EE, FEAGZESTh, ERREHERERDRE R HECGEERGT. &T
1992 ££R1T, HE R A A Be+ AR+, £8P+, MEFmAKALIBE L. (PEZE) (FUR) BAGZSH
J& 19 FFH i —RBSORAE BRSPS A, B2 RAENAE ARE A B RRR AR, TR ERZ
WIS o AT EZESCRAHGH TIEER S THR BT, # CACLZE3CH) (CAT - CDCH B2 AR RIO#) ) (7 7
B ) L (CNKD) SR o
A EERERBHL TR RN RGP AR, MR EER ARG &R Y i
2o 2 R AREESRRAEE T AN, FREBAB IS BIARR SR BT R AR SURE E AR S
SHFHNEE, ATIIAER,EEPSMATFRIT. 2007 4 1 AT TEZERESNBE L,

E%: HALF Be s mEFELE: BIE,

SR RhL: JLR TGV X 2 Be Bt 38 5, JLmKEH ¥R, PEZS(ZEOR) MEER, HRg: 100083,

BRI

Tel / Fax: 86 —10 — 82801713, 82805496; http://www. jeps. ac. cn; E-mail; jeps@ bjmu. edu. cn; zgyxe@ bjmu. edu. cn

BN :

ARFRET], K 16 FrA&, BRSMATFRAT, BRI 15 70, F 4 60 T (LIEHEER) . WTAELEIEMERBIBEIET,
IR S RGEFTRRITE, ITHABEE TR, HRNBESBITRIRFICHK. TS : ISSN 1003 -1057, CN 11 -2863/R,
BATILE: WAL JER KRR EERR; TP : TRILEP RN XTHRF4HAL; 1k 5 : 0200006209089112565
HRJRACER : Wk . JbIR K220 (P E 242 ) ZECRR 4R 3830, Wil 4% 100191



