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Synthesis and Antimicrobial Activity of Glycyl Norfloxacin Derivatives

Hyun Soo Lee, Chaeuk Im and Chul Bu Yim”*
Division of Medicinal Chemistry, College of Pharmacy, Chung-ang University, Seoul 156-756, Korea

Abstract — The synthesis and antimicrobial activity of N-substituted glycy! derivatives of Norfloxacin were
described. Norfloxacin was treated with chloroacetyl chloride to yield chloroacetyl norfloxacin (1). This
compounds was treated with alkylamines to obtain quinolone carboxylic acids (2-6), which were reacted
with pivaloyloxymethyl chloride to get pivaloyloxymethyl quinolone carboxylates (7-11). Free carboxylic
quinolones (2-6) showed little stronger activities to their pivaloyloxymethyl esters (7-11). In quinolone
analogues, longer alkyl chain compounds showed stronger activities than shorter one.

Keywards [ ] Norfloxacin, antibacterial agent, glycyl derivative.
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1-Ethyl-6-fluoro-1,4-dihydro-4-o0xo-7-(4-chloro-
acetyl-1-piperazinyl) quinoline-3-carboxylic acid
(1)e| &4 —Norfloxacin 9.60 g(30 mmole)& 50~
55°CY 2%l acetic acid(30 mhell 7} £alst
&, Aeog Y753l acetone(15 m)F} triethyla-
mine(4.2 m{) Y chloroacetyl chloride 2.4 mi(30
mmole)E 7t} A2ox 1AIRE 3RS $, H,0
10miE 7kete Y e FoHdeta, &3
acetone®] Tirgoz 238 A3} HHES o
&3 DMFellA] A slo] Waje] AR U
AAch  Yield: 10.96 g(92%); mp:280~281°C; R=
0.66(CHCI, : MeOH : Toluene : Diethylamine : H,O=
5:6:2.5:1.9:1); IR(KBr) 2950, 1710, 1650, 1475, 1250
an™’; 'H-NMROMSO-y), & 142, 3H), 3.70,
3.80(two t, 8H), 4.50(s, 2H), 4.58(q, 2H), 7.22(d,
1H), 7.90(d, 1H), 8.94(s, 1H)

Anal. Caled. for C,gH;4CFN30,

C54.61, H4.80, N10.62
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Found (54.85, H4.55, N10.82

1-Ethyl-6-fluoro-1,4-dihydro-4-0x0-7-(4-N-pro-
pylglycyl-1-piperazinyl) quinoline-3-carboxylic acid
(2)2] & - 35 (1) 3.96 g(10 mmoleys DMF(100
m)ell 7h& g3t ¥, A&o|A n-propylamine
2.59 g& 713kt 2~3AF HEZA|7ICE RS- Eglels
A3 sEsle] AE AHE FR1 oj@et 3 DMF
¢} MeOHS] -E3-gulle Adgste] v|gtae] 2744
g A9lth Yield : 74%; mp: 270~273°C; Ry=
0.68(CHCI, : MeOH : Toluene : Diethylamine : H,0=
5:5:2.5:1.9:1); IR(KBr) 3400, 2950, 1700, 1650,
1475 cm™; 'H-NMR(DMSO-dy), & 1.31~1.45(m, SH),
3.35~3.72(m, 10H), 4.15(s, 2H), 4.60(q, 2H), 7.20
(d, 1H), 7.90(d, 1H), 8.95(s, 1H)

olg} FAISE W O 2 jsopropylamine, n-buty-
lamine, N,N'-dibutylamine, % isobutylamineg AR
atof 3l5HE(3), (), (5), (6)F FASIIE

1-Ethyl-6-fluoro-1,4-dihydro-4-oxo-7-(4-N-isopro-
pylglycyl-1-piperazinyl) quinoline-3-carboxylic
acid(3)2] #M —Yield:64%; mp: > 300°C; Ri=
0.69(CHC;3: MeOH : Toluene:Diethylamine : H,0=5:5:2
5:1.9:1); IR(KBr) 3420, 2900, 1720, 1640, 1480
em™; 'H-NMR(DMSO-dy), & 1.32~1.47(m, 9H),
3.36~3.71(m, 9H), 4.15(s, 2H), 4.65(y, 2H), 7.25
(d, 1H), 8.00(d, 1H), 9.00(s, 1H)

1-Ethyl-6-fluoro-1,4-dihydro-4-0x0-7-(4-N-buty-
Iglycyl-1-piperazinyl) quinoline-3-carboxylic acid
@2 4 —Yield: 73%; mp:267~268°C; R=0.69
(CHCl;: MeOH : Toluene:Diethylamine : H,0=5:5:2.5:1.
9:1); IRKBr) 3420, 2970, 1740, 1630, 1480 cm™%;
"H-NMR(DMSO0-d6), &: 1.31~1.39(m, 10H), 3.31~
3.69(m, 10H), 4.10(s, 2H), 4.65(g, 2H), 7.25(d, 1H),
7.95(d, 1H), 8.95(s, 1H)

1-Ethyl-6-fluoro-1,4-dihydro-4-ox0-7-(4-N,N-dibu-
tylglycyl-1-piperazinyl)quinoline-3-carboxylic acid
(52 B4 -Yield: 41%; mp:216~218°C; R=0.76
(CHCl; : MeOH : Toluene : Diethylamine : H,0=5:5:2.5:
1.9:1); IR(KBr) 3440, 2950, 1730, 1650, 1490
em™; 'H-NMR(DMSO-dy), d: 1.28~1.48(m, 17H),
3.35~3.72(m, 12H), 4.11(s, 2H), 4.65(q, 2H), 7.25
(d, 1H), 8.00(d, 1H), 8.95(s, 1H)

1-Ethyl-6-fluoro-1,4-dihydro-4-0xo-7-(4-N-isobu-



o -

Q

1x

W -

QA

tylglycyl-1-piperazinyl) quinoline-3-carboxylic
acid (6)2] & -Yield:64%; mp:183~185°C;
R=0.70(CHCl; : MeOH : Toluene : Diethylamine : H,O
=5:5:2.5:1.9:1); IR(KBr) 3420, 2960, 1725, 1640,
1480 cm™; 'H-NMR(DMSO-dg), &: 1.31~1.47(m,
10H), 3.35~3.72(m, 10H), 4.10(s, 2H), 4.65 (g,
2H), 7.25(d, 1H), 8.00(d, 1H), 9.00(s, 1H)

Pivaloyloxymethyl 1-ethyl-6-fluoro-1,4-dihy-
dro-4-0xo0-7-(4-N-propylglycyl-1-piperazinyl) qui-
noline-3-carboxylate(7)2] € - 3l518(2) 2.68 g&
DMFGOm)el 7F= £3stn, K,CO,33g
KI(1.0 g 7181 50~60°CollA 2A17HEQF Whe-AI7)
v}  Pivaloyloxymethyl chloride 1.35g28 acetone
5miol §aA ENE NHSEFN 7}3to]
80~85°CollAl 3-44|7F mRHEiTE. = At 5=
3, 20% NH,CHE-94(300 m)oll #ERl) &% o
#3til, DMF9} MeOHl E8t@uiz Ao} v
g AAY s dUrh Yield:54%; mp:
182~185°C; Ry=0.84(CHCl;: MeOH : Toluene : Die-
thylamine :H,0=5:5:2.5:1.9:1); IR(KBr) 3400, 2980,
1720, 1640, 1475cm™; 'H-NMR(DMSO-dy), & 1.15
(s, 9H), 1.30~1.49(m, 8H), 3.35~3.72(m, 12H),
460(g, 2H), 6.01(¢s, 2H), 7.10(d, 1H), 7.90(d, 1H),
8.70(s, 1H)

ojet FUg o 33E@3), @), (6), 6= ¥
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Pivaloyloxymethyl 1-ethyl-6-fluoro-1,4-dihydro-
4-0x0-7-(4-N-isopropylglycyl-1-piperazinyl) quino-
line-3-car-boxylate(8)2] #A - Yield: 43%; mp: 251~
253°C;  R;=0.85(CHCly: MeOH : Toluene : Diethylami-
ne: H,0=5:5:2.5:1.9:1); IR(KBr) 3390, 2960, 1720,
1630, 1475cm™; 'H-NMR(DMSO-dy), & 1.20(s,
9H), 1.30~149(m, 9H), 3.36~3.81(m, 11H), 4.50
(@, 2H), 6.09(s, 2H), 7.15(d, 1H), 7.80(d, 1H),
8.70(s, 1H)

Pivaloyloxymethyl 1-ethyl-6-fluoro-1,4-dihydro-
4-0x0-7-(4-N-butylglycyl-1-piperazinyl)quinoline-
3-carboxy-late(9)2| #f4 - Yield: 47%; mp:182~
184°C; R;=0.88(CHCl;: MeOH : Toluene : Diethyla-
mine : H,0=5:5:2.5:1.9:1); IR(KBr) 3400, 2970,
1720, 1650, 1480 cm™; 'H-NMR(DMSO-d,), d: 120
(s, 9H), 1.29~1.41(m, 10H), 3.31-3.69(m, 12H),

w3

gat

450(q, 2H), 6.10(s,
1H), 8.87(s, 1H)

Pivaloyloxymethyl 1-ethyl-6-fluoro-1,4-dihydro-
4-0x%0-7-(4-N,N'-dibutylglycyl-1-piperazinyl)quino-
line-3-carboxy-late(10)2] &t — Yield : 50%; mp:
173~175°C; R=0.90(CHCl,: MeOH : Toluene : Die-
thylamine : H,0=5:5:2.5:1.9:1); IR(KBr) 3450, 2960,
1730, 1650, 1480cm™; 'H-NMR(DMSO-dy), &:
1.20(s, 9H), 1.28~1.52(m, 17H), 3.31~3.82(m,
14H), 4.50(q, 2H), 6.11(s, 2H), 7.20(d, 1H), 7.80
(d, 1H), 8.75(s, 1H)

Pivaloyloxymethyl 1-ethyl-6-fluoro-1,4-dihydro-
4-0x0-7-(4-N-isobutylglycyl-1-piperazinyl)quino-
line-3-car-boxylate(11)2] £ —Yield : 52%; mp:
172~175°C; R=0.91(CHCI,: MeOH : Toluene : Die-
thylamine : H,0=5:5:2.5:1.9:1); IR(KBr) 3420, 2980,
1730, 1640, 1475cm™; 'H-NMR(DMSO-dy), &:
1.20(s, 9H), 1.31~147(m, 10H), 3.30~3.82(m,
12H), 4.50(q, 2H), 6.10(s, 2H), 7.10(d, 1H), 7.80(d,
1H), 8.80(s, 1H)

oF - PHESY Aol v 659 +
& A8, : Eschericia coli 6-PE-4, Staphyloco-
ccus  aureus HCA-79110, Bacidlus subtilis  74-51,
Klebsiella  pneumoniae JYA-78314, Proteus vulgaris
78615, Pseudomonas aeruginosa 8765-1P2

HHX| — 7] el oigr $93RbES] drERE
#2sk7] 9519 nutrient broth(pH=7.2-7.4)% 7]
ujR 2. ARSI o, TS HF (15LBS, 202-7H3}
o] 4°Col Basict.

8$7Y &Y -IA4T 4 ES A=Az
Tween 80°] 0.2% ¥ polyethyleneglycol 400
©l3} PE.G)ll @=AZ o, Z+ §As1sHa<] &l
e A% 5555 1ml F 500 ugl 2 319 o]
£ 402 gt Hi Al nutrient
brothE Zt7F 2mi¥ He F, A7) ZAdAE
2ml A 7Iste] Hu wEQ Ho=E Fn ol
nutrient broth® W58 43ttt of7]e ¥
24~2873F Aol mjekst ZF Z4e] 1008 34 AL
2mi¥ HEFF F, 37°ColM 487t wljksidi e,
o] HEAAR= #E FEIR 42 4 wRe] 4
o] g Tt nlwate] fetog pabgloy,

A stsHEE o] &t AE-2norfloxacin

2H), 7.10(d, 1H), 7.80(d,

)
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Scheme 1 — Synthesis of quinolone carboxylates.

control®} vlw s}, 1 A= Table Il ¥ 3IE(6) 15.6 ugmid] S50 ) &g g5}
A8k, A3, S. aurensol sl FE(?)T 8)R 3.9 pug/mi
o] FrolA ] &EE AABISIcE B. subtilisel
AT % o 3lod MR (4-6), (92 1.95ugmie] F=olA F4
A7g olAI819 AL, K. pneumoniae] thalel 3}5HE(2-
Norfloxacing- chloroacetyl chloride® & *]g]&}od 6), (112 156 ugmie] F=olA 9 45& AAs}
92%2] 4&% chloroacetyl norfloxacin(1)& ¥J3t 3t P vudgarisl tisle] sIRME @9} 5y 3.9 ug/
¥, DMF&£9 ZFolA akylamines®t BFEFAIAA  mid] F=olA 79 &S JAlst] thxekE<l
quinolone carboxylic acids(2-6)5 41~74%2%] = norfloxacin® A3t 48ES e oL}, B
EE2 P, o] ARESS KIS K,CO, TS aeruginosa®l] thetod SHE(2x> 1.95 ugmi9] &0l
o pivaloyloxymethyl chloride®} Whg-&to] pivaloy- A 79 &L AL B2 free carboxyl 718
loxoymethyl quinolone carboxylates(7-11)5  43- Z¥= quinolone carboxylic acid analogues(2-6)— Tth-%-
54%2 FE58% T 4 UK (Scheme 1). = 729 pivaloyloxyme- thyl ester analogues(7-
B AgEA TS 1058 FEEC diste] 1R th5abAY vk Aed rEg Holagirt.
norfloxacin® tiZFERZ &10] n vitrooll A AAITH & spacer?] W3le| wE 3 H el W3l= quinolone
FABANS s vhga 2ok . ocolell tisle] carboxylic acids®] 7% alkyl chaino] Zoj25% oha
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Table I— Antimicrobial activities of synthssized compounds (2-11) (MIC, ug/mi)

E. coli S. aureus B.  subtilis K. pneumoniae P vulgaris Ps. aeruginosa
6-PE-4 HCA79110 74-51 JYA-78314 78615 8765-1P2
2 31.25 31.25 7.8 15.6 15.6 1.95
3 31.25 15.6 3.9 15.6 7.8 31.25
4 31.25 7.8 1.95 15.6 3.9 31.25
5 62.5 7.8 1.95 15.6 3.9 62.5
6 15.6 7.8 1.95 15.6 7.8 31.25
7 62.5 3.9 39 31.25 15.6 125
8 31.25 39 7.8 31.25 31.25 62.5
9 31.25 15.6 1.95 31.25 15.6 62.5
10 31.25 7.8 15.6 62.5 31.25 62.5
11 31.25 7.8 15.6 15.6 31.25 62.5
Norfloxacin 3.9 0.018 0.49 0.25 3.9 0.49
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