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Synthesis and antibacterial activity of N- (aroylalkyl) ciprofloxacin

HU Aixi , WANG Yong-tao, YOU Tian-biao

(College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082, China)

Abstract: In order to obtain the drugs with broader antibacterial spectrum, better antibacterial effect
and less side-effect, modifications with lipid solublity group at the position of piperazinyl of ciprofloxacin
were done. According to the prodmg design principle, a series of analogues were prpared and their
biological activities were tested. The stuuctures of the ten new compounds were confimed by ' H NMR,
""C NMR, ESI-MS and elemental analysis. The lipid solublility of the new compounds was better than that
of ciprofloxacin. The results of antibacterial activity in vitro showed that most of the target compounds
possessed rlatively high inhibiting activity on Escherichia coli and Pseudomonas aemginosa. The
antibacterial activity of the target compound 3d was higher than that of ciprofloxacin against Escherichia

coli.
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o o0 Table 1 Antibacterial activities in vitro of compounds
F | OH 3a- 3j
o (\N N MIC /Hge mL"! MBC /Mge mL"™'

N Escherichia Pseudomonas Escherichia Pseudomonas
Ar Compound

coli aemginosa coli aemginosa
R ATCC25922 ATCC2785 ATCC25922 ATCC2785
3a 0.156 0.625-1.25 0.312 5
3b 0.625 2.5-5 1.25 20
F 3c 2.5 20 2.5 >20
| 3d 0.019 5 1.25 0.078 20
o N N 3e 5-10 20 10 >20
)J\rlf\) A 3f 1.25 >20 >20 >20
Ar
R H 3g 0.625 5-10 0.625 >20
3h 0.625 2.5 0.625 20
R=H, CH3 .
3i 5 >20 >20 >20
3j 10 >20 >20 >20
a-H > Ciprofloxacin'*! 0.025 0.025-0.5 0.05 1
a-H o MIC: Minimal Inhibitory Concentration, MBC: Minimal
, Bacteriocidal Concentration
, a-H( COCH, )
(8 ~3.8) ) 1
-1
a-H( COCH, ) (6§ ~5.3) (MIC: 0.0195 ~10 Hg* mL ")
. a (MIC: 0.312 ~20 Hg
-1
, a-H ( COCHCH, ) (8§ 5.3~ mL ).
6.2) ) . 3d , 3a, 3b, 3g, 3h, 3f 3c,
(1 3i 3e 3j, 3d
. a-H R s .
Ie} Ie} O O
F. F.
OH O | OH

HN\) A Br

1 2 3a-3j
3a: Ar=C,H,, R=H; 3b: Ar=4-HOC,H,, R =H; 8¢ Ar=4-CH,OC,H,, R =H; 8d: Ar=2,4-diC}-5-FC,H,, R =H;
3e: Ar=6-CH,0C,H,, R=H; 3f Ar=6-CH,OC,H,, R=CH,; 3g Ar=3-CIC,H,, R =CH,; 8h: Ar=4-PhCH,OC,H,,
R =CH,; 3i Ar=4-HOC,H,, R=CH,; 3j; Ar=4-HOC,H,, R =n-Pr

| AR B
N N Ar o (\N N
(\ AI)H/N\) A

Scheme 1 Route of synthesis of the title compounds 3a - 3j
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:3a
, 3d, 3h, 3b, 3g, 3¢ 3e,
X-4
, . VARIAN INOVA-400
, TMS ; LCQ-Advantage - (
The m oF ingan ); Vario EL III
( Elementar );
1
a-
[8,9]
2
(0.0l mol) .a- (0.02
m ol) (80 mL) , TLC
( - - 3:2:0.5,0/0/),
R 80 mL, , , ,
3a ~3j.

3a: , 61%,mp 202 C. '"H NMR
(400 MHz, CDCL) &1.21 ~1.41( m, 4H, 2,
3-H),2.87( t, 4H, H), 3.34( t 4H,
H), 3.57 (q, 1H, 1-H), 3.97 (s, 2H,
COCH,),7.27 ~8.03(m, 7H, -H, 5, 8-
H), 8.77 (s, 1H, 2-H), 15.05 (s, 1H,
CO,H)."” C NMR(100 MHz, CDCL) &: 8.28(2C,

2,3-C),35.13(1C, 1-C), 49.70,53.12

(4c, ), 64.00(1C, CH), 104.75, 108.11,
112.45, 119.87, 127.95, 128.60, 133.59, 135.81,
139.09,145.89,147.31(11C, -C, 3,5,

8,9,10-C),147.64(1C, 7-C), 152.49(1C,

2-C),154.99(1C, 6-C),167.1051C,
CO,H),177.15(1C, 4-C),195.93(1C, CO).
ESI-MS(m /z):450.0[ M +1]",451.0[ M +2]".

C;s H,, FN, O,, (%): C 66.80, H
5.38, N 9.35; (%): C 66.54, H 5.21, N
9.04.

3b: , 51%,mp 221 C. 'H NMR
(400 MHz, DMSO-d,) & 1.07 ~1.37(m, 4H,
2,3-H), 3.36 ~3.95(m, 9H, H,

1-H),5.16(s,2H, COCH,),6.97(d, ] =9.2 Hz 2H,

3,5-H),7.64(d, ] =7.2 Hz,1H, 8-H),
7.94(m, 3H, 2,6-H, 5-H),8.69(s,1H,
2-H),10.40(s,1H, OH),10.79,15.12(2 x
s,1JH, N" H, CO,H). ESI-MS(m/z): 466.0[ M +
1]7,467.0[ M +21]". C, H,, FN, O,
(%):C 64.51, H 5.20, N 9.03; (%): C
64.38,H 5.13, N 8.92,
3c: , 78% , mp 208 ~210 C.
"H NMR( 400 MHz, DMSO-d,) & 1.20 ~1.35(m,
4H, 2,3-H),3.34 ~3.54(m, 9H, H,
1-H),3.87(s,3H, OCH,),3.89,5.09(2 x s,
2H, COCH,),7.14(d, ] =6.8 Hz 2H, 3,5-H),
7.62(d, ] =6.8 Hz, 1H, 8-H),7.96(m, 3H,
2,6-H, 5-H),8.70(s, 1H, 2-H),
10.39,15.14 (2 x s, 1H, N'H, CO,H). ESI-MS
(m/z): 480.0[M+11", 481.0[ M +2]".
C,H,, FN, O, , (%): C65.13, H 5.47, N
8.76; (%):C65.08,H 5.39, N 8.63.
3d: , 43%, mp 148 ~150 C.
"H NMR( 400 MHz, CDCL) &:1.22 ~1.42(m,4H,

2,3-H),3.29 ~3.64(m, 9H, H,
1-H),3.83(s, 2H, COCH, ), 7.40 ~8.15(m, 4H,
H, 5,8-H),8.79(s, 1H, 2-H),

14.90(s,1H, CO,H). ESIMS(m/z):535.9[M]",
537.9[M +1 1", CsH,,CLE N, O,,
(%):C 55.98, H 3.95, N 7.83; (%): C
55.81,H 3.77, N 7. 66.
e s 60% , mp 218 ~220 C.
"H NMR( 400 MHz, DMSO-d, ) & 1.19 ~1.26(m,
4H, 2,3-H),3.35 ~3.86(m,12H, H,
1-H, OCH, ), 3.95,5.25(2 x s,2H, COCH, ) ,
7.22 ~8.02( m, 8H, H, 5,8-H), 8.5l
(s, 1H, 2-H), ESFMS( m /z): 530.0[ M +
117,531 1[M+2]". C,, H, FN, O, ,
(%):C 68.04, H 5.33, N 7.93; (%): C
67.78,H 5.15,N 7.67.
3f , 42.0% ,mp 166 ~168 C .
"H NMR( 400 MHz, CDCL) &1.07 ~1.31( m,4H,
2,3-H),1.72(d, ] =7.2 Hz,3H, CH, ), 3. 45 ~
3.80(m,1H, 1-H),3.66 ~4.04(m, 8H,
H),3.93(s, 3H, OCH, ), 4.43,6.24(2 x q, | =
7.2 Hz,1H,CH),7.02 ~8.60( m, 8H, H,
5,8-H),8.73(s, 1H, 2-H),15.05(s, 1H,
CO,H);"” C NMR(100 MHz, CDCL) & 8.22( 2C,
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2,3-C),17.61(1C, CH, ), 34.98(1C, 1-  65.13, H 5.47, N 8.76; (%): C 64.88, H
C), 46.98,49. 49( 4C, ),55.46(1C, OCH,),  5.30,N8.59.
63.86(1C, CH), 105.66( 2C, 5-C, 8-C), 3j: , 47%, mp 225 C.
108.73(1C, 3-C),112.94(1C, 5-C),  'H NMR(400 MHz, DMSO-d,) & 0.88 ~0.91(m,
119.93(1C, 7-C),123.01 (1C, 10-C),  3H,CH,), 1.10 ~1.29(m, 4H, 2,3-H),
124.26(1C, 3-C), 127.41 (1C, 4-C),  1.49 ~1.85(m, 4H, CH,CH,), 2.76 ~3.80( m, 9H,
128.87(1C, 9-C), 129.29 (1C, 8-C), H, 1-H), 4.25, 5.90(2 x m, 1H,
130.20(1C, 1-C), 131.53(1C, 10-C),  COCH), 6.85 ~7.98(m, 6H, H, 5, 8-
137.70(1C, 2-C), 142.71 (1C, 9-C),  H), 8.65(s,1H, 2-H), 10.38(s, 1H, OH).
148.46(1C, 7-C),151.44(1C, 2-C),  ESEMS(m/2): 508.2[ M +11", 509.2[ M +21]".
153.98(1C, 6-C), 160.46(1C, 6-C), G, Hy, FN, O; (%): C66.26, H
164.05(1C, CO,H), 173.02 (1C, 4-C),  5.96, N8.28; (%): C66.01, H5.78, N
197.12(1C, CO). ESFMS(m/z):544.6] M +1] .  8.05.

C, Hy, FN, O;, (%): C 68.50, H

5.56, N 7.73; (%): C 68.27, H 5.39, N
7.55.

3g: , 39.5% , mp 199 ~201 C. References

"H NMR( 400 MHz, CDCL) &1.23 ~1.33(m, 4H,
2,3-H),1.67(d, ] =7.2 Hz, 3H, CH;),3.22 ~

3.81(m,9H, H, 1-H),6.05(q, ] =
7.2 Hz,1H, CH), 7.28 ~8.08( m, 6H, H,

5,8-H), 8.69 (s, 1H, 2-H). ESIMS
(m/2):498.0[ M +1 1", G, H,; CIFN, O, ,

(%): C 62.71, H 5.06, N 8.44;

(%):C62.55,H 4.87, N8.31.

3h: , 57.1% , mp 200 ~201 C.
"H NMR (400 MHz, DMSO-d,) & 1.17 ~1.48( m,
7H, 2,3-H, CH;),2.82 ~3.60( m, 9H,

H, 1-H), 5.27( m, 3H, COCH, CH,0),
7.24 ~8.08(m,11H, H, 5,8-H), 8.69
(s,1H, 2-H). ESI-MS(m/z): 570.1[ M +
117, 571.1[M+2]", 572.2[ M +3]".

C,, H,, FN, O, , (%): C 69.58, H 5.66, N
7.38; (%):C69.35,H5.50,N7.15.

3 , 72.1% ,mp 165 ~166 C.
"H NMR( 400 MHz, DMSO-d, ) & 1.08 ~1.36( m,
4H, 2,3-H),1.53(d, ] =7.8 Hz,3H, CH, ),
3.24 ~3.82(m, 9H, H, 1-H), 6.05
(q,1H,]=7.8 Hz, COCH), 6.90 ~8.13( m, 6H,

H, 5,8-H), 8.69(s, 1H, 2-H),
10.40(s,1H, OH),10.89,15.16(2 x s, N H, 1H,
CO,H). ESI-MS(m/z): 480.0[ M +1 1", 481.0[ M
+21". G, H,, FN, O, , (%): C
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