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Synthesis and antitumor activities of fluoroquinolone C-3 isosteres(1V) : s-tria-

zole-oxadiazole methylsulfide Mannich-base derivatives
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Abstract To search for an efficient modification strategy for a bioisostere of the C-3 carboxylic acid group of
antitumor fluoroquinolones, an aminomethylation reaction based on the structural characteristics of the C-3 s-tria-
zole-oxadiazole sulfides(6a-6j) was carried out on a five-member azole ring of s-triazole to give 1-ethyl-6-fluoro-
7-(4-methyl-piperazin-1-yl) -3-[ 1-dimethy-1 amino-methyl-5-( 5-substituted-phenyl-[ 1, 3, 4] oxadia-zol-2-yl meth-
ylsulfanyl) -1H-[ 1, 2, 4] -triazol-3-yl | -quinolin4 ( 1 H) -ones ( 7a-7j) as novel C-3 s-triazole-oxadiazole sulfide
Mannich-base derivatives starting from pefloxacin(1). The structures of the title compounds were characterized by
elemental analysis and spectral data and their in vitro antitumor activity against SMMC-7721, L1210 and HL60
cell lines was evaluated by a MTT assay. The results showed that the of sulfides(6a-6j) and their corresponding
Mannich-base compounds(7a-7j) had more potent inhibitory activity than the compound 1, and the Mannich-base
compound 7 also exhibited more potent cytotoxicity than the corresponding compound 6, especially both had better
activity against SMMC-7721 cell line than the other cancer cell lines.
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Scheme 1  Synthetic route for Mannich-base derivatives 7a-7j from sulfides 6a-6j
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2.2 1-TH6-R-T-(4-F Lokok-1-3)3-[ 1- =7 &AL T
H5-(5-BUR E H1,3, 408 ok 2.9 g7 K )-1H-1,2,4-=
v -3-08 ] okok A (1H) -8 (Ta ~ 7§) #9 &l ok

G 6 1.0 g Bi2F LEE25 mL 1, il A Z F iR R
#£0.2 g(2.4 mmol) , I3 1 h J5 %0 40% HEE % (1.0
mL)  HEPE BN RCE VKA AT L A, R, SRR R
[ A A R B K (20 mLL) |, 20K 8L £ pH 8. 0, &
$REL, TR BRER 61 T, D8R 78 T 7, Tk £ B 45
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1-2,35-6-90-7-(4-H JE R R-1-35) -3-[ 1- H & 2L H
F5-(5-FE3-1,3, 4-0E —R2-H B 3L ) -1 H-1,2,4- = g-3-
He]-MEmk4 (1H)-fid (7a) , L% :54% , mp: 157 ~ 159 C;
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"H NMR(DMSO-d, ) 5:8.63(1H,s,2-H) ,7. 84 ~7.42(7H,
m,5-,8-,Ph-H) ,5. 14 (2H, s, NCH, ) ,4. 70 (2H, s, SCH, ),
4.46(2H,q,J =7.2 Hz,NCH, ) ,3.46 ~3.15(8H, m,2 x
NCH,CH, ) ,2.35 ~2.23 (9H, br,3 x N-CH, ), 1. 38 (3H, 1,
J=7.2 Hz, CH,); EI-MS (m/z): 604 [M + H]*; Anal.
caled. for Cy, Hy, FN,0,S (% ) : C 59.69, H 5.68, N 20.88;
Found:C 59.92,H 5.47,N 21. 04,
1-2 BE-6-F5-7-(4-H FEWR E-1-36) 3-[ - H & & H
5o (5% A A 1, 3, 4-IE — kD Eﬁﬁ;@t) AH-1,2,4-
=33 -4 (1H) - (Tb) , 1% :63% ,mp:163 ~ 165
°C ;'H NMR ( DMSO-d, ) §:8.72(1H,s,2-H),7.91 ~7.55
(6H,m,5-,8-, Ph-H),5.17 (2H, s, NCH, ) , 4. 80 (2H, s,
SCH,), 4.47 (2H, q, J = 7.1 Hz, NCH, ), 3.86 (3H, s,
OCH,),3.53 ~3.27 (8H,m,2 x NCH,CH, ) ,2.34 ~2.25
(9H,br,3 x N-CH, ), 1.45 (3H,1,J = 7. 1 Hz, CH, ) ; EI-MS
(m/z) :634[ M + H] ; Anal. caled. for C;, Hyy FN;O,S(% ) . C
58.75,H5.73,N 19.89;Found:C 58.96 ,H 5. 50,N 19. 72,
1-Z5E-6-30-7-(4-H1 KL R B2-1-46 ) -3-[ 1-— B A /Y
FE-5-(5-ARH AR -1, 3, 4 —me-2- T B L ) -1H-1,2,4-
Ze-3-RE ] - nk4 (1H) - (7¢) , 5t Z :51% ,mp:135 ~ 137
C;'H NMR (DMSO-d, ) 5:8.74 (1H,s,2-H) ,8.13 ~7.62
(6H,m,5-,8-, Ph-H),5.21 (2H, s, NCH, ) , 4. 84 (2H, s,
SCH,), 4.48 (2H, q, J = 7.1 Hz, NCH, ), 3.87 (3H, s,
OCH,),3.55 ~3.23 (8H, m,2 x NCH,CH, ), 2.35 ~ 2.27
(9H,br,3 x N-CH, ), 1.46 (3H,1,J =7. 1 Hz,CH, ) ; EI-MS
(m/z) :634[M +H] " ; Anal. caled. for C;; Hy,FNgO,S(% ) :C
58.75,H5.73,N 19.89; Found: C 58.95 ,H 5.45 N 20. 12,
1-Z 5:-6-3-7-(4-H1 B WR BR-1-56 ) -3-[ - W & A Y
HE-5-15-(3,4- " A RSE ) ]-1,3 408~ -2-HI AL 56 ) -1 H-
1,2,4-= 835k | - k4 (1H) -l (7d) , W #8:67% , mp:
142 ~ 144 C;'H NMR ( DMSO-d, ) §:8.76 (1H,s,2-H),
8.15~7.58(5H,m,5-,8-,Ph-H) ,5.23(2H,s,NCH, ) ,4. 86
(2H,s,SCH, ) ,4.47 (2H,q,J =7.1 Hz,NCH, ) ,3.89 and
3.86 (6H, 2s,2 x OCH; ), 3.53 ~ 3.18 (8H, m, 2 x
NCH,CH, ) ,2.37 ~2.28 (9H, br,3 x N-CH, ) , 1. 45 (3H, 1,
J=7.1Hz,CH;) ;EI-MS(m/z) :664[ M + H] * ; Anal. caled.
for Cy,H, FN,0,8(% ) :C 58.75 ,H 5.77,N 18.99; Found: C
58.96,H 5.58,N 19.25,
1-ZH-6--7-(4-H R 58-1-3% ) -3-[ 1-— H 0 Jik
FE-5-15-(3,4,5-ZHERIE) ]-1,3, -0 — -2 F B k) -
LH-1,2,4-= W3- S | W k4 (1H) -fii] (Te) , W 3. 64% ,
mp:146 ~ 148 C J'H NMR (DMSO-d,) §:8.68(1H,s,2-H) ,
8.13 ~7.57(4H,m,5-,8-,Ph-H) ,5.24 (2H,s,NCH, ) ,4. 88
(2H,s,SCH, ) ,4.48 (2H,q,J =7.1 Hz,NCH, ) ,3.86 and
3.91 (9H, 2s,3 x OCH; ), 3.56 ~ 3.17 (8H, m, 2 x
NCH,CH, ) ,2.36 ~2.27(9H,br,3 x N-CH, ), 1.46 (3H,t,
J=7.1 Hz, CH, ) ; EL-MS (m/z): 694 [M + H]"; Anal.

caled. for C;3H,y FN,O,S(% ). C 57.13,H 5.81,N 18.17;
Found;C 57.39,H 5.59,N 18.42,

1- L HE-6-F-7-(4-H REWR -1 -3 ) -3- [ 1- — T 2 Bk Y k-
5-[ 5 H AR R, 3, 4-E — - HH B L ) -1 H-1,2, 4- = -3
HEt-moth4 (LH)-BR (7F) , W 3. 61% , mp: 158 ~ 160 C;
'"H NMR(DMSO-d, ) 8.61(1H,s,2-H) ,7.78 ~7.35(6H, m,
5-,8-,Ph-H) ,5.18(2H,s,NCH, ) ,4. 72(2H,s,SCH, ) ,4.45
(2H, q,J =7.2 Hz, NCH, ), 3.38 ~ 3.06 (8H, m, 2 X
NCH,CH, ) ,2. 34 ~2.22(12H,m,Ph-CH, ,3 x N-CH, ) , 1. 37
(3H,1,J =7.2 Hz,CH, ) ; EI-MS (m/z) : 618 [M + H] *
Anal. caled. for C,, Hy FN,0,8 (%) : C 60.27, H 5.87, N
20.41;C 60.48,H 5.64,N 20.63,

1-ZF-6-90-7-(4-H FE R 2-1-3% ) -3-[ 1- 7 F1
F-5-[ SARH 2R HE-1,3, 4-ME —mh2-F i 3L ) -1H-1,2,4-=
W3- 5L | -ngsmtk4 (1H) - (7g) , W58 :53% , mp: 145 ~ 147
°C;'H NMR ( DMSO-d,) 8.63 (1H,s,2-H),7.76 ~ 7.46
(6H,m,5-,8-,Ph-H),5.20 (2H, s, NCH, ),4.73 (2H, s,
SCH, ) ,4.47(2H,q,J =7.2 Hz,2H,NCH, ),3.46 ~ 3.13
(8H,m,2 x NCH,CH, ) ,2.36 ~2.27(12H, m, 12H, Ph-CH,
and 3 x N-CH, ) ,1.42(3H,t,J =7.2 Hz,CH;) ; EI-MS(m/
z):618 [ M + H] " ; Anal. caled. for C;, Hy FN,0,S (% ) : C
60.27,H5.87,N 20. 41 ;Found:C 60.52,H 5. 94 N 20. 58,

1-Z5E-6-30-7-(4-H1 BE R B2-1-56 ) -3-[ 1-— H1 Gk /Y

FL-5-[5-4FF 2R 3E-1, 3, 4-E — mh2-F f 3L ) -1H-1,2,4-=

Wp-3-FL | s k4 (1H) -l (7h) , 3R . 57% , mp; 153 ~ 155
°C;'H NMR ( DMSO-d, ) 8:8.73 (1H,s,2-H),7.93 ~7.47
(6H,m,5-,8, Ph-H),5.23 (2H, s, NCH, ) , 4. 78 (2H, s,
SCH,) ,4.51(2H,q,J =7.1 Hz,NCH, ) ,3.53 ~3.25(8H,
m,2 x NCH,CH, ) ,3.37 ~2.24 (9H, br,3 x N-CH, ) , 1. 47
(3H,1,J=7.1 Hz,CH, ) ;EL-MS(m/z) :638,5CI[ M + H] * ;
Anal. caled. for Cy Hyy CIFNGO,S (% ) : C 56.46,H 5.21, N
19.75;Found :C 56. 68 ,H 5. 07 ,N 19. 88,

1-ZH-6- -7 (4-HUBE IR BE-1-58 ) -3-[ 1-— F 0k P -
5-[5-NH R B 2R 361, 3, 4-00 — s 2-FH ff L) -1 H-1,2 , 4-= k-
3B w4 (1H) -l (7i) , W 2. 68% , mp; 182 ~ 184 °C;
"H NMR(DMSO-d,) 8:8.76 (1H,s,1H,2-H),8.03 ~7.52
(6H,m, 5-,8-, Ph-H),5.26 (2H, s, NCH, ) , 4. 81 (2H, s,
SCH,),4.50 (2H,q,J = 7.2 Hz,2H,NCH, ), 3. 57 ~ 3. 34
(8H,m,2 x NCH,CH, ) ,3.36 ~2.28 (9H, br,3 x N-CH, ) ,
1.52(3H,1,7.2 Hz, CH, ) ; EI-MS (m/z) : 622 [ M + H] " ;
Anal. caled. for Cy Hy, F,N,0,8 (%) : C 57.96, H 5.35, N
20. 28 ; Found:C 58.13 ,H 5. 17N 20. 50.,

1-Z56-6-5-7-(4-F FEWR W& -1-9 ) -3-[ 1-— {1 2 J&
HE-5-[ S-RPAFHE A HE-1,3,4-08 e -2- I i 56 ) -1H-1,2,
4-=-3-JE | -WERR 4 (LH) - (75) , W% :63% ,mp: 189 ~
191 °C;'H NMR ( DMSO-d, ) 5:8.84 (1H,s, 1H,2-H),
8.08 ~7.56 (6H, m,5-,8-, Ph-H) ,5.28 (2H,s, NCH, ) ,
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4.83(2H,s,SCH,) ,4.55(2H,q,J =7.1 Hz,NCH, ) ,3. 54 ~
3.36 (8H, m, 2 x NCH,CH, ), 3.38 ~ 2.34 (9H, br,
3xN-CH,),1.54(3H,t,7.1 Hz, CH, ) ; EI-MS ( m/z) : 649
[M+H] " ;Anal. caled. for CyH,,FN,,0,5(% ) :C 55.55,H
5.13,N 21.59;Found.C 55.72,H 5.28 ,N 21. 82,
2.3 HMIBEIEN

XA LR 10 AN WA A i ik 6a ~ 6§ I H S g
i BARE B Ta ~ 7§ RO R B 2T iz 245 i
K (DOX) J A ks b & (PFX) H DMSO fii
1.0 x 10 7% mol/L ¥ B 1 4% 4 i , Fl RPMI-1640
R SRR BB T T v B o O B0 K 3 1 A
Y (SMMC-7721) LABE AL 5 T~ 40 B i st 42 b
T 96 fL. HEFEMRAG, A [ ¥ B G ik
e, 48 h e L35, ffLmA 1 g/L
MTT ¥ 100 pL, 48223557 4 h J5 5% LIS, &
fLAnA DMSO 150 pL, B4R 30 min, 5 b5
AXAE 570 nm K AR LW YR BE . RO R0
MBI S 40 M (L1210) A1 N B i s 40
(HL60) , LARFFL 7 T2 M i st e Fh - 96 LAk,
B JE A [R) e B2 1 L3R 5 9,48 h 5 B AL
A5 /L MTT 5K 10 wL, 482255 5% 4 h J5ImA
10% SDS # W 100 pL ¥ 3¢ o &, i b X 78
570 nm 3 A0 I I SO T A0 A 1 5 A
KPR He B2 1, , 4R 3R 2,
Table 2 Inhibitory activities of sulfides (6a-6j) and Mannich-base
compounds(7a-7j) against SMMC-7721,L1210 and HL60 tumor cells

1Csy/ (umol/L)

Compd.

SMMC-7721 L1210 HL60
6a/7a 10. 6/6. 4 12.7/8.4 15.3/10. 6
6b/7b 11.4/4.7 14.6/7.6 17.4/11.8
6¢/7c 3.8/1.2 5.6/4.2 7.6/5.3
6d/7d 12.6/7.8 15.7/10.3 17.2/12.0
6e/7e 13.6/8.7 20.6/12.6 24.5/14.7
6f/7f 12.5/10.3 26.3/15.8 32.4/16.3
6g/7g 12.3/7.8 18.5/11.3 23.4/12.5
6h/7h 14.5/8.2 20.7/15.7 25.7/17. 4
6i/7i 2.7/1.5 4.7/3.8 6.2/5.2
6j/7j 15.8/11.6 30.5/20.4 35.2/24.5
Doxorubicin 2.3 1.2 2.6
Pefloxacin > 150 > 150 >150

PRONTLI R O e 28 R R W, AL W) Ta ~ T Xt
3 e A6 0 AR 1~ 5 o e 2 4 v T A L
HERBRIE 62 ~ 6, JCH X 40 i (SMMC-7721)
A A 35 1 o 0T LS 240 M (L1210 1 HL60 ) 114
e, s T —E IR MR R

W1, JC 8 Je i Bk s A I 2 JE A B, 1G5, ¥R T
25.0 wmol/L, B IH PEAR T XS MR BiT2 2%, (H W 2 0 T
Je PG RIS A IEAE (> 150 pmol/L) | R WYL
FEIFAR R BTIR L EY , AT ) — W A PR A HE AR
Qs RIS, LB IE 6 AT Ik = JE 7y s 7 114 355 4 m]
K BLEE 6 11 C-3 ZRIRPL I REIE 2 JE A Bl i 1 1 2]
LG T BT TR PRI e, R ITE C-3 J%3F

EIHIIREAC R BEATE A A1) T4 mrpT MR i 1, T
Wt 11 2 I e ) B QR AR B A 004 R, 3 e
AR, 33 DAy H 7T A 2R TR Vs R ) 7 P 156 1 25 1 e 1
fefit T E SR BRI %
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