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Synthesis and antitumor activity of C-3 thiazolo [ 3, 2-b] [ 1, 2, 4] triazole-

substituted pefloxacin derivatives

YAN Qiang', WU Shumin', NI Lili', XIE Yusuo', GAO Liuzhou', HUANG Wenlong®, LIU Yingjie’*,

HU Guoqiang' * *

! Institute of Chemical Biology, Henan University, Kaifeng 475001;° Center of Drug Discovery, China Pharmaceutical University, Nan-
jing 210009; ° Department of Microbiology, School of Medicine, Henan University, Kaifeng 475001, China

Abstract To search for fluoroquinolones ( FQs) with antitumor activity, the C-3 carboxylic acid group of peflox-
acin (1) was replaced by fused heterocyclic core, and twelve novel thiazolo| 3,2-b][ 1,2, 4] triazole heterocycles
(6a-61) were designed and synthesized. The structures of target compounds were characterized by elemental anal-
ysis and spectral data. The results of the in wvitro antiproliferative effect on SMMC-7721, 11210 and HL60 cell
lines showed that the title compounds exhibited more significant antitumor activity than both of the pefloxacin and
the corresponding opening-ring intermediates (5a-51) . Among them, the target compounds which possess a ben-
zene ring bearing a hydroxyl group (6e) or a fluorine atom (6j) exhibited more potent antiproliferative effect on
SMMC-7721 cells than other compounds. Therefore, the antitumor fluoroquinolones can be designed by replacing
the C-3 carboxylic acid group of fluoroquinolones with the thiazolo [ 3,2-b][1,2,4] triazole moiety.
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Scheme 1  Synthetic route of the title compounds(6a-61) from acylhydrazine (2) of pefloxacin (1)
R:H(a) ;4-CH;0(b) ;2-CH;0(¢) ;4-HO(d) ;2-HO(e) ;3,4-(OCH,0) (f) ;3,4-(CH;0),(g) ;4-OH-3-CH;0 (h) ;4-CH; (i) ;4-F(j) ;4-Cl

(k) ;4-0,N(1)

a: KSCN,HCI-H, O, reflux;b:NaOH, H, O, reflux ; ¢ ; Ar-COCH, Br, EtOH, reflux ; d : PPA , toluene, reflux
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Table 1 Physical constants and spectral data of the title compounds 6a-61

) Elemental analysis( % ,Calcd. ) MS(m/z)
Compd. Yield/% mp/°C
C H N [M+H]*(Caled. )
6a 91.0 186-188 64.13(63.92) 5.33(5.16) 17.38(17.20) 489(488.59)
6b 93.5 250-252 62.76(62.53) 5.04(5.25) 16.42(16.20) 519(518.62)
6¢ 86.4 236-238 62.80(62.53) 5.36(5.25) 16.37(16.20) 519(518.62)
6d 76.8 255-257 61.76(61.89) 4.84(4.99) 16.92(16.66) 505(504.59)
Ge 68.7 226-228 62.06(61.89) 4.86(4.99) 16. 87(16. 66) 505(504.59)
6f 94.6 >260 60. 71(60. 89) 4.64(4.73) 16.03(15.78) 533(532.60)
6g 81.5 237-239 61.52(61.30) 5.12(5.33) 15.56(15.32) 549 (548.64)
6h 80. 6 >260 60. 87 (60. 66) 4.87(5.09) 15.96(15.72) 535(534.62)
6i 86.0 211214 64.73(64.52) 5.20(5.41) 16.95(16.72) 503(502.62)
6j 95.3 245247 61.83(61.65) 4.97(4.78) 16.78(16.59) 507(506. 58)
6k 86. 8 225-227 59.88(59.71) 4.42(4.63) 16.38(16.07) 523(523.04)
61 90. 6 >260 58.76(58.53) 4.72(4.53) 18.64(18.37) 534(533.59)
Table 2 'H NMR data of the target compounds 6a-61

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

6a 1.41(3H,1,/ =7.0 Hz,CHy ) ,2. 46 (3H,s,N-CH, ) ,3. 25-3. 82 (8H, m, piperazine-H ) , 4. 50 (2H, q,J = 7.0 Hz,CH, ) ,7. 17
(1H,d,J=7.1 Hz,8-H) ,7.51-7. 62(3H,m,Ph-H) ,7.91 (1H,d,J = 12.4 Hz,5-H) ,7.94(1H,s,5'-H) ,8.32(2H,d, /] =7.6
Hz,Ph-H) 8. 71(1H,s,2-H)

6b 1.41(3H,t,/=7.0 Hz,CH; ) ,2.41(3H,s,N-CH; ) ,2. 68-3. 35 (8H, m, piperazine-H) ,3. 85 (3H,s,0CH; ) ,4.50(2H,q,J =
7.0 Hz,CH,),7.08(1H,d,J=7. 1 Hz,8-H) ,7. 15(2H,d,J =8. 8 Hz,Ph-H) ,7.76(1H,s,5"-H) ,7.86(1H,d,J = 13.2 Hz,5-
H),8.27(2H,d,J =8.8 Hz,Ph-H) ,8.67(1H,s,2-H)

6¢ 1.44(3H,t,/=7.0 Hz,CH; ) ,2.43(3H,s,N-CH; ) ,2. 86-3. 37 (8H, m, piperazine-H ) ,3. 86 (3H,s,0CH; ) ,4.52(2H,q,J =
7.0 Hz,CH,),7.15(1H,d,J=7.1 Hz,8-H) ,7.25-7. 68 (2H,m,Ph-H) ,7.82(1H,s,5'-H) ,7.87(1H,d,J =13.2 Hz,5-H) ,
8.16-8.28(2H, m,Ph-H) ,8.43 (1H,s,2-H)

6d 1.45(3H,t,/ =7.0 Hz,CH;) ,2.42(3H,s,N-CH, ) ,2. 72-3. 38 (8H, m, piperazine-H) ,4. 51 (2H, q,/ =7.0 Hz,CH, ) ,7. 12
(1H,d,J=7.1Hz,8-H) ,7.26(2H,d, ] =8. 8 Hz,Ph-H) ,7. 78 (1H,s,5'-H) ,7.87(1H,d,J =13.2 Hz,5-H) ,8.35(2H,d, ] =
8.8 Hz,Ph-H) ,8.44(1H,s,2-H) ,10.53(1H,s,0H)

6e 1.46(3H,t,/=7.0 Hz,CH;) ,2.42(3H,s,N-CH; ) ,3. 07-3. 65 (8H, m, piperazine-H ) ,4. 54 (2H,q,/ =7.0 Hz,CH, ),7. 18
(1H,d,J=7.1 Hz,8-H) ,7.33-7. 67(2H,m ,Ph-H) ,7. 78 (1H,s,5'-H) ,7.86 (1H,d,J = 13.2 Hz,5-H) ,8.21-8.30 (2H ,m,
Ph-H) ,8.64(1H,s,2-H)

of 1.42(3H,1,/ =7.0 Hz,CH, ) ,2.44(3H,s,CH, ) ,3. 15-3. 67 (8H, m, piperazine-H) 4. 51(2H,q,J =7.0 Hz,CH, ) ,6. 26 (2H,
s,0CH,0) ,7.20-7. 68 (3H,m,Ph-H and 8-H) ,7.86(1H,d,J = 13.2 Hz,5-H) ,7.96 (1H,s,5'-H) ,8.23 (1H,s,Ph-H) ,8. 46
(1H,s,2-H)

6g 1.44(3H,t,J=7.0 Hz,CH;) ,2.43(3H,s,CH;) ,3. 18-3. 67 (8H,m, piperazine-H) ,3. 86,3. 88 (6H,2s,20CH; ) ,4. 48(2H,q,
J=7.0 Hz,CH, ) ,7.327. 42(3H,m,Ph-H and 8-H) ,7. 76 (1H,s,5'-H) ,7. 88 (1H,d,J = 13.2 Hz,5-H) ,8.30(1H,s,Ph-H) ,
8.43(1H,s,2-H)

6h 1.45(3H,t,/=7.0 Hz,CH; ) ,2.46(3H,s,CH; ) ,3.20-3. 68 (8H, m, piperazine-H) ,3. 87 (3H,s,0CH; ) ,4. 53(2H,q,/ =7.0
Hz,CH,),7.31-7.58(3H, m, Ph-H and 8-H) ,7.82(1H,s,5'-H),7.93 (1H,d,J = 13.2 Hz,5-H) ,8.32 (1H,s, Ph-H) ,8. 42
(1H,s,2-H) ,10.55(1H,s,0H)

6i 1.54(3H,t,/=7.0 Hz,CH, ) ,2.40,2. 41 (6H,2s,2CH, ) ,2. 68-3. 30 (8H, m, piperazine-H ) ,4. 42 (2H,q,J =7.0 Hz,CH, ) ,
6.76(2H,d,J =8.0 Hz,Ph-H) ,7.32(1H,d,] =6.8 Hz,8-H) ,7.88-8. 10(3H,m,Ph-H and 5'-H) 8. 19(1H,d,J = 13.2 Hz,
5-H),8.48(1H,s,2-H)

6j 1.57(3H,t,/=7.0 Hz,CH, ) ,2.42(3H,s,CH, ) ,2. 78-3. 36 (8H,, m, piperazine-H) 4. 47(2H,q,J =7.0 Hz,CH, ) ,7. 28 (2H,
d,J=8.0 Hz,Ph-H) ,7.38(1H,d,J =6.8 Hz,8-H),7.87(1H,s.5'-H) .8. 16 (1H,d,J = 13.2 Hz,5-H) ,8.36 (2H,d,J =8.0
Hz,Ph-H) ,8.47(1H,s,2-H)

6k 1.53(3H,t,/=7.0 Hz,CH; ) ,2.41(3H,s,CH; ) ,2. 68-3. 37(8H,m, piperazine-H) ,4. 51 (2H,q,J =7.0 Hz,CH, ) ,7.32(2H,
d,J=8.0 Hz,Ph-H) ,7.53(1H,d,J =6.8 Hz,8-H) ,7.88 (1H,s,5'-H) ,8. 12(1H,d, = 13.2 Hz,5-H) ,8.33(2H,d,J =8.0
Hz,Ph-H) ,8.45(1H,s,2-H)

6l 1.42(3H,t,/=7.0 Hz,CH;) ,2.30(3H,s,CH; ) ,2. 60-3. 27 (8H,m, piperazine-H) ,4. 46 (2H,q,/ =7.0 Hz,CH, ) ,7. 46 (2H,

d,J=8.0 Hz,Ph-H) ,7.56(1H,d, /=6.8 Hz,8-H) ,7.86(1H,s,5'-H) ,8.07(2H,d,J =8.0 Hz,Ph-H) ,8. 19(1H,d,J=13.2
Hz,5-H),8.47(1H,s,2-H)
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Table 3 Antiproliferative activity of compounds 5a-51 and 6a-61
against SMMC-7721,L1210 and HL60 tumor cells
1C5y/ ( umol/L)
Compd.
SMMC-7721 L1210 HL60
5a/6a 33.7/18.7 42.8/26.5 48.3/31.7
5b/6b 38.6/20. 4 51.6/31.6 43.4/26.3
5¢/6¢ 27.6/12.7 38.5/25.6 34.2/23.8
5d/6d 25.3/10.4 30.8/11.7 28.3/13.2
Se/6e 21.7/8.5 26.2/14.8 26.8/8.6
5t/6f 41.5/26.8 53.2/30.5 45.3/21.3
5g/6g 36.2/17.8 47.3/24.6 42.8/25.6
5h/6h 22.6/11.3 27.5/15.0 25.8/14.8
5i/6i 41.6/21.3 47.8/25.6 45.8/25.7
5j/6j 18.4/7.3 21.6/8.9 19.3/10.2
5k/6k 41.7/12.5 52.4/14.3 45.2/27. 1
51/61 45.2/30.6 56.8/37.3 48.7/217.8
Doxorubicin 2.8 2.0 3.0
1 >100 >100 >100
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