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Synthesis and antitumor activity of fluoroquinolone C-3 s-triazole Schiff-base

carboxylic acid derivatives from pefloxacin ( X)

ZHANG Huili', LI Ke', ZHAO Hui’*, HU Guogiang”* *, HUANG Wenlong’
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Abstract To explore a new strategy for further optimization to the C-3 bioisteric heterocyclic ring of fluoroquino-
lones, twelve novel fluoroquinolone C-3 s-triazole Schiff-base carboxylic acid derivatives(7a-71) were designed
and synthesized with both functionalized sulfanylacetic acid and Schiff-base moieties as the modified side-chain
for the C-3 bioisosteric s-triazole ring of pefloxacin(1). The structures were characterized by elemental analysis
and spectral data, and the in vitro anti-tumor activity of the title compounds against SMMC-7721, L1210 and
HL60 cell lines was evaluated. The preliminary pharmacological results demonstrated that the title compounds
possessed more significantly anti-proliferative activity than either the parent 1 or the corresponding amine interme-
diates(6) . In particular, the title compound bearing a fluorine atom (7j) and compound bearing a nitro group
attached to benzene ring (71) were comparable to the control doxorubicin against SMMC-7721 cells with an ICy,
value of micro-molar concentration, respectively. It suggests that s-triazole ring modified with functional side-chain
moieties instead of the C-3 carboxylic group is favorable to the improvement of antitumor activity.
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Scheme 1  Synthetic route of the title compounds 7a-71 from pefloxacin (1)
Reagents and conditions: (a) N,H,H, 0, reflux; (b) CS,, EtOH, reflux; (¢) N,H,H,0, reflux; (d) CICH,COONa, NaOH, EtOH,r. t. ; (e) Ar-

CHO, EtOH, H, S0, , reflux



55 48 55 2 ]

KEST , 55 - TRME TR C-3 249 =M SRR £ R ) & B S e PR 1 41 (X0 169

VR AR RS L K 50 mL, U FE2E T4
IS A, W FIT 5% 6 e RV A, 1A
TSR € 1 b U R Y K A pH
7.0, HLHEIET 95% ZHE(100 mL) i, vk Eh
Vi pH. 3. 0, BI4AE % , B T AT 8 4
1% C-3 I B R AR R £R (5) o J P 1 K 5
VR T AR R, VR UK pH 7. 0. 5, [k
FAJEAK 2B , T4 A M ) 5.

1-2 A6 (4-7 ook -tk ) 3-(4-5 A -5-
BV AR LAH 2, 4-Z vk 31 ) A k4 (1H)-BR
(6) 84

)P 5(8. 0 ¢,20. 0 mmol ) B3F Tk £ 15
(50 mL) 1, FH 40% % (L ERTER A pH 8.0, $AJF
A4 ML FRHN (3.5 2,30, 0 mmol ) FZK (10 ml)
PAE AR, MRS B, WUE R

7R, 7K 100 mL 95 A , FHE - A0 105 1 2 40
@1 ho UEBRAIUERIRI pH 6.5 ~7. 0, Ff BT H [
Ko g, oK CREESS i A rPaliAk 6,

1-2 Jk-6--(4-F -k -2 ) -3-(4-3F F X
RBAS5-% F B ERA4H-1, 2, 4-= v 338 ) & k4
(1H)-BA(7a ~T1) #4948 ik

Hila] 4k 6 (0.5 g, 1.0 mmol ) ¥ F Jo /K &
(15 mL) H, i AR BV s U U FRE (1. 2 mmol)
FIABLIR (1. 2 mmol) , {45 Wy [m13i K2 10 b
e, i i BARYE T LB 7K (10 mL)
FHAOK pH 7.0, S804+ 1 he 8, L8, 14
IR B TKUER, TH. JoK CBE-DMF R 5
LS, 3 HARMEE Y Ta ~ 71,

HIEAR 5.6 A HARL S Ta ~ 71 BRI 5
FIMS i 2 1, H NMR £l 2 2.

Table 1 Physical constants and spectral data of the intermediates 5,6 and the title compounds 7a-71

. Elemental analysis( % ,Caled. ) MS(m/z)
Compd. Yield/ % mp/C
C H N [M+H] " (Caled. )

62.4 235237 53.82(53.58) 5.37(5.50) 24.53(24.30) 489 (488.59)
6 83.5 204-206 52.27(52.05) 5.12(5.24) 17.38(21.24) 462(461.52)
7a 64.6 224226 59.26(59.00) 5.30(5.13) 17.67(17.84) 450(449.63)
7b 67.2 226-228 58.26(58.02) 5.07(5.22) 17.15(16.91) 580(579. 66)
7c 51.3 215217 58.24(58.02) 5.31(5.22) 17.13(16.91) 580(579.66)
7d 76.2 >250 57.56(57.33) 4.86(4.99) 17.50(17.33) 566(565.63)
7e 68. 4 232234 57.52(57.33) 4.84(4.99) 17.55(17.33) 566(565. 63)
7f 86.2 >250 56. 87(56.65) 4.63(4.75) 16.74(16.52) 594(593. 64)
7g 52.8 230-232 57.32(57.13) 5.42(5.29) 16.31(16.08) 610(609. 68)
7h 83.5 >250 56.72(56.46) 4.85(5.08) 16.70(16.46) 596 (595. 66)
7i 62.6 235-237 59.82(59.67) 5.17(5.36) 17.63(17.39) 564 (563. 66 )
7j 77.6 242244 57.38(57.13) 4.79(4.68) 17.50(17.27) 568(567.62)
7k 72.4 226-228 55.68(55.52) 4.53(4.66) 17.03(16.79) 584(584.03)
71 87.2 >250 54.72(54.54) 4.36(4.58) 18.61(18.84) 595(594. 63)

Table 2 'H NMR data of the title compounds 7a-71

Compd. "H NMR (400 MHz,DMSO-d; )

7a 1.43(3H,t,J=7.0 Hz,CH; ) ,2.36(3H,s,N-CH; ) ,2. 67-3. 36 (8H, m, piperazine-H ) ,4. 27 (2H,s,SCH, ) ,4.64(2H,q,J =
7.0 Hz,CH, ) ,6.84-7.62(3H,m,Ph-H and 8-H) ,7.62-7. 76 (3H,m,Ph-H) ,7.86(1H,d,J =13.2 Hez,5-H) ,8.72(1H,s,2-
H),8.87(1H,s,CH=N) ,13.68(1H,br. s, COOH)

7b 1.46(3H,1,J =7.0 Hz, CH, ) ,2.40 (3H, s, N-CH, ) , 2. 68-3. 37 (8H, m, piperazine-H) , 3. 88 (3H, s, OCH, ) ,4.30 (2H, s,

SCH,) ,4.66(2H,q,J =7.0 Hz,CH,) 7. 18(2H,d,/ =8.4 Hz,Ph-H) ,7.32(1H,d,J =7.0 Hz,8-H) ,7.85(1H,d,J = 13.0
Hz,5-H) ,8.06(2H,d,J=8.4 Hz,Ph-H) ,8. 76(1H,s,2-H) ,8. 88 (1H,s,CH=N) ,13. 70(1H,br. s, COOH)

7c 1.45(3H,t,/ =7.0 Hz,CH;),2.38 (3H,s, N-CH; ) ,2.73-3.36 (8H, m, piperazine-H) ,3. 87 (3H,s, OCH; ) ,4.31 (2H, s,
SCH,) ,4.68(2H,q,J =7.0 Hz,CH,) ,7.26-7. 68(3H,m,Ph-H and 8-H) ,7. 86 (1H,d,/ = 13. 0 Hz,5-H) ,7.90-8. 13 (2H,m,
Ph-H) ,8.74(1H,s,2-H) ,8.92(1H,s,CH = N) ,13. 72(1H, br. s, COOH)

7d 1.45(3H,t,J =7.0 Hz,CH,) ,2.42(3H,s,N-CH, ) ,2. 76-3. 36 (8H, m, piperazine-H ) , 4. 28 (2H, s, SCH, ) ,4. 67 (2H, q, J =
7.0 Hz,CH,) ,7.06-7. 37 (3H, m, Ph-H and 8-H) ,7.92-8. 15 (3H, m, Ph-H and 5-H) ,8.78 (1H,s,2-H) ,8.86 ( 1H,s,CH =

N),10.55(1H,s,0H) ,13. 68 (1H,br. s, COOH)
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( Continued )
Compd. TH NMR(400 MHz, DMSO-d, )
7e 1.45(3H,t,/ =7.0 Hz,CH, ) ,2. 40(3H,s,N-CH, ) ,2. 71-3. 35 (8H, m, piperazine-H ) , 4. 28 (2H, s, SCH, ) , 4. 67 (2H, q, ] =
7.0 Hz,CH,),7.15-7.56 (4H,m,Ph-H and 8-H) ,7.87-7.93(2H,m, Ph-H and 5-H) ,8.76 (1H,s,2-H) ,8.90(1H,s,CH =
N),13.68(1H,br. s,COOH)
7t 1.43(3H,t,/=7.0 Hz,CH; ) ,2.36(3H,s,N-CH; ) ,2. 68-3. 37 (8H, m, piperazine-H ) ,4. 32 (2H,s,SCH, ) ,4. 66 (2H,q,J =
7.0 Hz,CH,) ,6.23(2H,s,0CH, ) ,7.32-7. 63(3H,m,Ph-H and 8-H) ,7. 86-8. 05(2H,m,Ph-H and 5-H) ,8. 77(1H,s,2-H) ,
8.91(1H,s,CH=N),13.67(1H,br. s,COOH)
7g 1.45(3H,t,/ =7.0 Hz,CH, ) ,2.38(3H,s,CH, ) ,2. 72-3. 36 (8H, m, piperazine-H) ,3. 86 ,3. 88 (6H,2s,20CH, ) ,4. 32(2H, s,

SCH, ) ,4.66(2H,q,J =7.0 Hz,CH,),7.37-7. 68 (3H, m, Ph-H and 8-H) ,7.86(1H,d,J=13.2 Hz,5-H),8.27(1H,s, Ph-
H),8.68(1H,s,2-H) ,8.87(1H,s,CH=N),13.73(1H,br. s, COOH)

7h 1.43(3H,t,J=7.0 Hz,CH; ) ,2.40(3H,s,CH; ) ,2. 76-3. 38 (8H,m, piperazine-H) ,3. 88 (3H,s,0CH; ) ,4. 31 (2H,s,SCH, ) ,
4.68(2H,q,J=7.0 Hz,CH, ) ,7.36-7. 782(3H,m,Ph-H and 8-H) ,7.86 (1H,d,J =13.2 Hz,5-H) ,8.32(1H,s,Ph-H) ,8.76
(1H,s,2-H) ,8.90(1H,s,CH = N),10. 57(1H,s,0H) ,13. 76 (1H, br. s, COOH)

7i 1.42(3H,t,J =7.0 Hz,CH,) ,2. 36,2. 45(6H,2s,2CH, ) ,2. 66-3. 37 (8H, m, piperazine-H) 4. 27(2H,s,SCH, ) ,4. 64 (2H, q,
J=7.0 Hz,CH,) ,6.87(2H,d,J =8.0 Hz,Ph-H) ,7.64(1H,d,J =6.8 Hz,8-H) ,8.16(2H,d,J =8.0 Hz,Ph-H) ,7.91 (1H,
d,/=13.2 Hz,5-H) ,8.76(1H,s,2-H) ,8.87(1H,s,CH=N) ,13. 68 (1H,br. s, COOH)

7 1.46(3H,1,J =7.0 Hz,CH,) ,2.42(3H,s,CH, ) ,2. 76-3. 42 (8H, m, piperazine-H) ,4. 38 (2H,s,SCH, ) ,4. 74 (2H,q,/ =7.0
Hz,CH,),7.36(2H,d,J=8.0 Hz,Ph-H) ,7.68(1H,d,J=6.8 Hz,8-H) ,8. 15(1H,d,J=13.2 Hz,5-H) ,8.42(2H,d,J =8.0
Hz,Ph-H) ,8.86(1H,s,2-H) ,9. 10(1H,s,CH = N) ,13. 76 (1H, br. s, COOH)

7k 1.45(3H,t,J =7.0 Hz,CH;) ,2.38(3H,s,CH, ) ,2. 72-3. 37 (8H, m, piperazine-H ) ,4. 36 (2H, s, SCH, ) ,4. 72(2H,q,J =7. 0
Hz,CH,),7.32(2H,d,J =8.0 Hz,Ph-H) ,7.66(1H,d,J=6.8 Hz,8-H) ,7.85(1H,d,J=13.2 Hz,5-H) ,8.27(2H,d,J=8.0
Hz,Ph-H) ,8.84(1H,s,2-H) ,8.96(1H,s,CH=N) ,13.75(1H,br. s, COOH)

71 1.48(3H,t,/=7.0 Hz,CH; ) ,2.44(3H,s,CH; ) ,2. 76-3. 45 (8H, m, piperazine-H) ,4. 44 (2H,s,SCH, ) ,4.76 (2H,q,J =7.0
Hz,CH,),7.53(2H,d,J =8.0 Hz,Ph-H),7.78 (1H,d,J = 6.8 Hz,8-H),8.12(2H,d,J =8.0 Hz,Ph-H) ,8.04 (1H,d, ] =
13.2 Hz,5-H) ,8.91(1H,s,2-H) ,9. 15(1H,s,CH = N) ,13. 83(1H, br. s, COOH)
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Table 3  Antiproliferative activities of compounds (6 and 7a - 71)
against SMMC-7721,L1210 and HL60 tumor cells(x +s,n=3)
1C5y/ ( wmol/L)
Compd.
SMMC-7721 L1210 HL60

6 53.6+3.2 68.7+4.3 82.6+5.4
7a 22.6+2.2 37.8+3.0 47.6 2.8
7b 27.8 2.5 46.7 £2.8 57.4 £2.5
7c 18.6 1.7 32.4+2.5 38.6+3.3
7d 18.7+1.5 25.4+1.6 35.7+1.5
Te 13.8+1.7 18.6 1.4 26.8£2.6
7t 3.6 £1.4 40.8 £3.6 46.7 £3.0
7g 35.0+2.7 47.2£3.1 58.5+3.6
7h 17.6 £1.5 26.8+1.4 37.5+2.8
7i 36.7+2.6 51.3+2.8 60.8 3.4
7j 5.8+0.7 1226 +1.3 20.8 1.7
7k 30.7+1.8 42.8£3.0 63.4+3.7
71 7.2+1.0 15.7+1.4 26.8£2.5
Doxorubicin 3.2+0.4 2.6 +0.5 3.7+0.6
1 >100 > 100 >100
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