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Abstract

s-triazole ring as an isostere modified by an oxadiazole ring corresponding to the C-3 carboxylic acid group for

To discover an efficient route for the conversion of antibacterial fluoroquinolone to antitumor activity,

pefloxacin resulted in ten new title compounds, 1-ethyl- 6-fluoro-(4-methylypiperazin-1-yl) -3-[ 5-(5-aryl-[ 1, 3, 4]
oxadiazol-2-methylsulfanyl) 4 H-[ 1, 2, 4] -triazol-3-yl| -quinolin( 1 H) 4-ones(7a-7j) . Their structures were char-
acterized by corresponding spectral data. The in wvitro antitumor activity of the title compounds against 1.1210,
HL60 and CHO cell lines exhibited significantly higher potency than parent pefloxacin. Thus, it suggests that it is
necessary to retain a heterocycle instead of a C-3 carboxyl for antitumor fluoroquinolone compounds.
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Scheme 1  Synthetic route of the target compounds 7a-7j
a:80% N,H,H,O0, reflux; b: KSCN, HCI-H, O, reflux; ¢: NaOH-H, 0,
reflux;d: CICH, COOH, POCl; ,PhCHj; , reflux; e EtOH,NaOH 1. t.

2 EBHS

2.1 M #

RO WK-1B 8070 A 75 [ Bruker 24
") Esquire LC R %A% ; Bruker AM-400 %Y 4% fif 2
PRAINAE ; 3£ & Nicolet Avatar 360 2T 7MGiEAY , KBr
FE R 2518 PE PE2400- T ST R 40T . Kb B 1

T B RS B 217 K Hhial i 6a ~ 6§ 4y
S SCHR ) 7 s 1l L iR X R i il
2.2 ALFA R

1-T3-6-F-T-(4-F 3ok va-1-3k ) -3-(5-3n 3k 4H-[ 1,
2,4]-=vk 3 ) vk (1H) 4-FA(4)

B b I E 2(10.0 g,29.0 mmol) ¥ T 6% LR /K
V(150 mL) H, AR SR (4. 2 g,43. 0 mmol) [ [z
712 ho A AR B T, A 6% A AL B K I
(150 mL) H7, B S 10 h 3 S8 37 1 A o €2, 9% ViR P
R AIE pH 7.0, 985 A m K K VE, T4 . ] DMF
L, 73R 0 A [E A 4, 0% 68.0% , mp:224 ~ 226 C;
"H NMR §:13.62,13.78 (s,2H, SH, NH) ,8.73 (s, 1H, 2-
H),7.74(s,1H,5-H) ,7.24(s,1H,8-H) ,4.48 (q,J = 7.1
Hz,2H,CH,CH, ) ,3.53 ~2.87(m,8H, piperazine-H) , 2. 62
(s,3H,N-CH,),1.34(t,J =7.1 Hz,3H,CH,CH, ) ; IR(KBr,
v):3368,1 634,1 457,1 268 cm~' ;MS m/z389[ M+ H] .
2.3 1-THA-6-7-7-(4-F ok h-1-48 ) 3-[ 5-(5-F &-[ 1,
3,4 ]-vE Z ok D B AR )AH-[1,2,4]-= w3k ]k o
(1H)4-83(7a ~ 7)) & m il ik

iR {4k 4(0.5 ¢) BT OB (20 mL) o1, 9K T
40% (i ALK IR WIE pH 8.0 ~ 9.0, WA ZE ) B i)
P4 58 YRR e o B 6, DR 24 55 B T Sy 2 OB
MR FHVKEERR TR 2 55 R Pk , D8l R Z8 BR300, Ak (20 mL)
AT e 7 P[] 3 Fd £ 30 min, 30 3 FH K TR AL L B 4 7
AT A, K VR, T LS T JC/K S BE-DMF 45 &, 15
REEFE R H ML EY Ta ~Tj.

1-ZHk-6-F8-7-(4-H FEWR W-1-4E ) -3-[ 5-(5-FR BE-[ 1,
3,4 ]-WE T ome-2-F AR R ) AH-[1,2, 4 ]-= w35 |- ik
(1H) 4-fili (7a) , 2 87% , mp: 189 ~ 191 C ;'"H NMR §;
13.34(s,1H,NH) ,8.84(s,1H,2-H) ,7.86 ~7.27(m,7H,
5-H,8-H,Ph-H) ,4.68 (s,2H,SCH, ) ,4.42(q,J =7.1 Hz,
2H,CH,CH,),3.56 ~ 3. 17 (m,8H, piperazine-H ) ,2. 64 (s,
3H,N-CH,),1.35(t,J =7.1 Hz,3H, CH,CH, ) ; IR (KBr,
) :3457,1 638,1 455,1 267 em ™' ;MS m/z 547[M + H] " ;
Anal. caled. for C,; Hy, FN;0,S: C 59.33,H 4.98, N 20.50;
Found;C 59.53,H 4.76,N 20. 74,

1-ZHE-6-F8-7-(4-HIIEDRBR-1-5E ) -3-{ 5-[ 5- (X AR
F)-[1,3,4]-0E Zpp-2-F i ) 4H-[1,2,4 ]-=M-3-H | -
WEIH (1H) 4-il(7b) , Y5 86% ,mp:192 ~ 193 °C ;'H NMR
5:13.36(s,1H,NH) ,8.87 (s, 1H,2-H),7.88(d, ] = 13.2
Hz,1H,5-H),7.76(d,J =7.4 Hz,2H,Ph-H),7.62(d,J =
7.4 Hz,2H,Ph-H) ,7.26(d,J =7.2 Hz, 1H,8-H) ,4.72(s,
2H,SCH,),4.48 (q,J = 7.1 Hz,2H, CH, ), 3.87 (s,3H,
OCH;),3.57 ~3.23 (m, 8H, piperazine-H) , 2. 66 (s, 3H,
N-CH,),1.34(t,/=7.1 Hz,3H,CH, ) ; IR (KBr,v) :3 468,
1642,1 467,1 268 cm™ s MS m/z S77[M + H]* ; Anal.
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caled. for C,4H,,FN;0,S:C 58.32,H 5.07,N 19.43;Found;
C58.48 H 4.74 N 19. 68,
1-Z5E-6-F-7-(4-HREWR R -1 -3 ) -3-15-[ 5- (4B H 4K
B)-[1,3,4]-mE s 2- R B ] 4H-[1,2,4]-Zm8-3-3 | -
W (1H) 4-F (7¢) 0% 72% ,mp: 172 ~ 174 C ;'H NMR
5:13.38(s,1H,NH) ,8.89 (s, 1H,2-H),7.96 (s, 1H,5-H)
7.88 ~7.64(m,4H,Ph-H) .7.28 (d,1H,8-H) 4. 74(s,2H,
SCH,),4.47 (s,J =7.1 Hz,2H, CH,CH, ), 3.86 (s,3H,
OCH,; ) ,3.55 ~3.27 (m,8H, piperazine-H) ,2. 63 (s,3H, N-
CH,),1.35(t,J = 7.1 Hz, 3H, CH,CH, ) ; IR (KBr, v) :
3368,1 637,1 557,1 326 cm ™' ; MS m/z 577[M + H] "
Anal. caled. for Cy Hayy FN,0,S: C 58.32, H 5.07, N 19.43;
Found:C 58.45,H 4. 84 ,N 19.62,
1-23-6-3-7-(4-FF FL DR 1%&-1-38 ) -3-{ 5-[ 5-(3,4-—H
AOREE)-[1,3,4]-BE—mg-2- Eﬁﬁﬁ]-‘”ﬁ[l 2,4 ]-=1-3-
B - (TH) 4-F (7d) , 0% 68% , mp: 174 ~ 176 C
"H NMR §:13.35(s, |H,NH) ,8.87 (s, 1H,2-H) ,7. 86 (s,
1H,5-H) ,7.78 ~7.62 (m,3H, Ph-H) ,7.26 (s, 1H,8-H) ,
4.68(s,2H,SCH,) ,4.45(q,J=7.1 Hz,2H,CH,CH; ) ,3. 87
and 3. 88(s,6H,2 x OCH; ) ,3.52 ~3.05(m,8H, piperazine-
H),2.58 (s, 3H, N-CH; ), 1.32 (t, J = 7.1 Hz, 3H,
CH,CH,) ;IR(KBr,v) :3 357,1 634,1 546,1 324 cm~'; MS
m/z607[M + H] " ; Anal. caled. for C,yH,, FN,0,S:C 57.41,
H'5.15.N 18.47;Found:C 57.66,H 5. 02 N 18. 29,
1-2.3-6-35-7-(4-F FLWR W&-1-3& ) -3-15-[ 5-(3,4,5-=
AR AE) -[1,3,4 ]-BE —e-2-FBR L | 4H-[1,2,4 ] - = W-
33| - (1H) 4- (Te) , W% 75% ,mp: 168 ~ 170 C
"H NMR §:13.37 (s, 1H,NH) ,8.87 (s, 1H,2-H) ,8. 12 (s,
2H,Ph-H).7.87 (s, 1H,5-H),7.25 (s, 1H,8-H) ,4. 74 (s,
2H,SCH,) ,4.47(q,J =7.1 Hz,2H, CH,CH; ) ,3. 86,3.92
(s,9H,3 x OCH, ) ,3.54 ~3.16(m,8H, piperazine-H) ,2. 62
(s,3H,N-CH,),1.34(1,J =7. 1 Hz,3H,CH,CH, ) ;IR(KBr,
v):3367,1 636,1 558,1 326 cm ™' ;MS m/z 637[M +H] "
Anal. caled. for Gy Hy,FN,0,S: C 56.59, H 5.22, N 17.60;
Found:C 56. 82 ,H 5.47,N 17. 83,
1-ZH-6-G0-7-(4-F FE DR WE-1-5E ) -3-1 5-[ 5-( %) H1 %
F)-[1,3,4]-REZpp-2-F AR JE | 4H-[1,2,4 ]-=PR-3-JE | -
Wt (1H) 4-B (76) 1% 81% ,mp: 158 ~ 160 °C ;'H NMR
5:13.26(s,1H,NH) ,8.84 (s, 1H,2-H) ,7.87 (s, 1H,5-H) ,
7.74(d,J =7.4 Hz,2H,Ph-H) ,7.58(d,J =7. 4 Hz,2H, Ph-
H),7.23(s,1H,8-H) ,4. 68 (s,2H,SCH, ) ,4.46 (q,J =7. 1
Hz,2H,CH, ) ,3.52 ~3.08 (m,8H, piperazine- H) ,2.62 (s,
3H,N-CH,) ,2.42(s,3H,Ph-CH,),1.32(1,/ =7. 1 Hz,3H,
CH,CH, ) ;IR(KBr,v) :3 358,1 632,1 557,1 287 cm ™' ; MS
m/z561[ M + H] " ; Anal. calcd. for C,g Hyy FNg0,S:C 59.99,
H5.21,N 19.99;Found.C 60.22,H 4.94 /N 20. 26,

1-Z56-6-90-7-(4-H1 FE R WE-1-0k ) -3-15-[ 5-( ] HY %
H)-[1,3,4]-BEme2-FI AL | 4H-[1,2,4]-=m-3-J | -
bk (1H) 4-fii (7g) , W2 62% ,mp:156 ~ 158 °C;'H NMR
5:13.31(s,1H,NH) ,8.86(s,1H,2-H) ,7.86(S,1H,5-H),
7.76 ~7.60(m,4H,Ph-H) ,7.22(S,1H,8-H) ,4.68(s,2H,
SCH,) ,4.47(q,J=7.1 Hz,2H,CH, ) ,3.48 ~3.07(m,8H,
piperazine- H) ,2. 58 (s,3H,N-CH,) ,2. 37(s,3H,Ph- CH; ) ,
1.33(t,J=7.1Hz,3H,CH,CH,) ;IR(KBr,v) :3 348,1 628,
1546,1 268 em ™' ; MS m/z 561 [M + H] * ; Anal. caled. for
CyyHyyFN;0,5:C 59.99,H 5. 21,N 19.99;Found : C 60. 20 ,H
4.98,N 20.23,

1-Z 5-6-3-7-(4-H1 B WR Be-1-F5 ) -3-15-[ 5-( X & %
H)-[1,3,4]-BE—me2-FI AL | 4H-[1,2,4]-=mg-3-JL | -
bk (1H) 4-fii (7h) |52 84% ,mp:184 ~ 186 °C ;'H NMR
§:13.37(s,1H,NH),8.92(s,1H,2-H),8. 16 (d,J =7.5
Hz,2H,Ph-H) ,7.89(S,1H,5-H),7.82(d,J =7.5 Hz,2H,
Ph-H),7.34(s,1H,8-H) ,4.76(s,2H,SCH, ) ,4.53(q,J =
7.1 Hz,2H,CH,CH, ) ,3.53 ~ 3. 16 (m, 8H, piperazine-H) ,
2.62(s,3H,N-CH,),1.37(t,J =7.1 Hz,3H,CH,CH, ) ; IR
(KBr,v) :3 358,1 6441 562,1 346 cm ™' ;MS m/z 581[ M +
H] " ; Anal. caled. for C,,H,,CIFN;0,S:C 55.81,H 4.51,N
19. 28 ;Found ; C 56. 04 ,H 4. 27 ,N 19. 53,

1-2.35-6--7-(4-F K WR R-1-3% ) -3-{ 5-[ 5-( X |l A&
H)-[1,3,4]-BE—me2-F 5L | 4H-[1,2,4]-=mg-3-JL | -
bk (1H) 4-fi (7i) , 02 86% ,mp:214 ~216 °C;'H NMR
5:13.38(s,1H,NH),8.96(s,1H,2-H),8.24(d,J =7.5
Hz,2H,Ph-H) ,8.15(s,1H,5-H) ,7.88(d,J =7.5 Hz,2H,
Ph-H),7.36(s,1H,8-H) ,4.78(s,2H,SCH, ) ,4.54(q,J =
7.1 Hz,2H,CH,CH, ),3.57 ~3.20 (m, 8H, piperazine-H) ,
2.64(s,3H,N-CH,),1.38(t,J =7.1 Hz,3H,CH,CH, ) ; IR
(KBr,v) :3 364,1 646,1 567 ,1 327 cm ™' ;MS m/z 565[ M +
H] " ; Anal. caled. for C,; Hy F,Ng0,S: C 57.44, H 4.64, N
19. 85;Found;C 57. 67, ,H 4. 41 ,N 20. 06,

1-ZH-6-J8-7-(4-HIILDRBR-1 -5 ) -3 5-[ 5- (R AF
H)-[1,3,4]-BEZme2-FI AL | 4H-[1,2,4]-=mg-3-JL | -
Mk (1H) 4-Hd (7j) W2 72% ,mp:228 ~230 °C;'H NMR
5:13.42(s,1H,NH),9.15(s,1H,2-H),8.36(d,J =7.5
Hz,2H,Ph-H) ,8.25(s,1H,5-H) ,8.12(d,J =7.5 Hz,2H,
Ph-H),7.40(s,1H,8-H) ,4.82(s,2H,SCH, ) ,4.58(q,J =
7.1 Hz,2H,CH,CH, ) ,3.56 ~3.25(m,8H, piperazine-H) ,
2.66(s,3H,N-CH,),1.40(t,J =7.1 Hz,3H,CH,CH, ) ; IR
(KBr,v) :3 451,1 648,1 557 ,1 342 cm ™' ;MS m/z 592[ M +
H] " ; Anal. caled. for C,, Hyy FN,O,S: C 54.81, H 4.43, N
21.31;Found;C 54.98 ,H 4. 26 ,N 21. 54,
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LSfe e Wy 55 U0 B (PFX) Fil DMSO P p% 1.0 x
107 mol/L Y% £ (¥ it £V, il RPMI 1640 B 51 7
R o ORI YT o 2 BB 8 (CHO) 4
N LLEEAL 5 000 AR T 96 fLAk. HiFrkaR
Ja  MAA R EE 9 iR e 1. 48 h 5 5 L 1%
FedE BHUINA T ¢/L MTT 3 100 pl, 4kEL15 57
4 h J5FE BIEW, B Z AR 150 pl, 2
AR 30 min, FRER{XAE 570 nm AT
WCRE 5 OO RS A I ) B L 240 (11210) FA
FUIL AT (HL60 ) , LA%E£L 7 000 /~40 g i Fh T
96 fLAR, Bl Je I AAS [R] e BE 1Y B R fe 9. 48 h
JERHLIAS ¢/L MTT ¥ 10 L, 4K2E5557 4 h
JETMA 10% SDS #9100 wL, 35571 57, FIBER1X
75 570 nm AR A RE | 31545 20 i 8 24
JE BRI R AR R = (1 - SEE 20 MRS/ %o
RN ) % 100% o SR S LA4S 25 90k B %) 50 (E
Xof % VR BT 490 ) S A Ak T U A5 5 -2 Ty
R, I3t 2% B A s S 6 e 240 L 1~
B (1C,) ,H2R AR 1,

Table 1 Inhibitory activities of the target compounds(7a-7j) against
L1210,HL60 and CHO tumor cells

1C50/ ( wmol /L)

Compd.

L1210 HL60 CHO
7a 12.7 15.3 10.3
7b 14.6 17.4 12.7
Tc 5.6 7.6 6.4
7d 15.7 17.2 12. 1
Te 20. 6 24.5 16. 8
7t 26.3 32.4 24.6
7g 18.5 23.4 15.6
7h 20.7 25.7 18.4
7i 4.7 6.2 3.8
7j 30.5 35.2 27.4

Pefloxacin >150 >150 >150

PRSI T 45 2R (3% 1) & W], 10 A~ H A5
A X 3 i 0 e 2 ke 74 > 5000 o vk B2 34
fIK T 35. 0 pumol/ L, Iif 3 5% X HE 5% Jo0 00 B2 A 16
(> 150 wmol/L) , 3 W] ¥ H 3 AR Bt b 985 11 2 2 K&
AT PR BR S AT . X Z BRIBE — 1 fi B
RIETF , B RFR ARSI PR A A 7 S
R 1 i R R 1R P 2, 33K A s i i [ 47T
iR v PR e AL BRI TR RGEE
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