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Synthesis and Antimicrobial Activity of 7-[(3-Methylthio or 3-
Methylthiomethyl)pyrrolidinyl Jquinolone-3-carboxylic Acid
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Abstract—A number of 7-[(3-methylthio or methylthiomethyl)pyrrolidinyl]quinolone-3-carboxylic
acids were synthesized by condensation of 7-fluoro substituted quinolone-3-carboxylic acid with
3-methylthiopyrrolidine or 3-methylthiomethylpyrrolidine. 3-Methylthiopyrrolidine or 3-methylthio-
methylpyrrotidine which was prepared from N-benzyl-3-hydroxy pyrrolidine or 3-hydroxymethylpy-
rrolidine. The n vitro antimicrobial activity of them were tested against twenty species of Gram-
positive or Gram-negative microorganisms. It showed remarkable antibacterial activity, particularly
against Gram-positive microoranisms. Among those 1-cyclopropyl-6,8-difluoro-7-(3-methylthiomethy-
Ipyrrolidinyl)-1,4-dihydro-4-ox0-3-quinolinecarboxylic acid(7d) and 1-cyclopropyl-6-fluoro-8-chloro-7-
(3-methylthiomethyl pyrrolidinyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid (7f) showed the most

potent in wvitro antibacterial activity.

Keywords [ ] 3-methylthiomethylpyrrolidine, 3-methylthiopyrrolidine, quinolone antibacterial, antiba-

cterial activity.
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Kieselgel 60F2548 A}-43]3 Column chromatogra-
phyell AH4-5 silica gel-& 70~230 mesh Y=}=L7}9]
t}. $%-& Gailenkamp melting point apparatusZ
o4t} ZHAFGT STZHAL A AT
NMR-& Brucker FT-803-& A}-8-3}9] 2 Tetrameth-
ylsilane(TMS)E W% EFEAZ ALgslgch

N-tert-Butoxycarbonyl-3-hydroxymethylpyrrolidine
(2a)2] $4 —N-Benzyl-3-hydroxymethylpyrrolidine
6.7 2(0.035 mole) & MeOH 50 m/ol] 5213 10% Pd/C
1g, ammonijum formate 7 g2 7}3t3 Algdl4 1
ot AHAIZFE celite R A Eto] AL F53 F
dioxane 90 m/, IN NaOH 40 m/, % 20 Ml & 41
0C = JYzsledc). o] Lo Di-tert-butylcarbonate
9 g(0.04 mole)S dioxane 30 m/dl o] Hr}slgdch
Al 2o 4] 12417} mukslar EtOAc(0 mIiX 32 F+3
sldc) §71%2 MgSOE AZA712 3Hlg353le
3z fake] 54 3HE 5 gS IAUHG&=85%).

'H NMR(ppm, CDCly): 81.45(9H, s), 1.56~2.47(3
H, m), 2.97~3.61(6H, m).

N-tert-Butoxycarbonyl-3-[ (methanesulfonyl)oxy-
methyl]pyrrolidine(3a)2| #Md — N-tert-Butoxycarbo-
nyl-3-hydroxymethylpyrrolidine 5 g(0.025 mole)& ¢}
Zz2vel 80 mld] =9l ¥ =z dolul 4 m/(0.029
mole)& 718t —5~—-10C & Yz}, ek
£¥d Z=2zlo]= 3.3g(0.029 mole)S tFEZ 2 vet
20 miol] &<l &AL 103 Tt Arbetoda, AelA

10417} wubslal E/4 80 miE 7hslgdth Ab2ell 4
3087 ANF {71&2 Besled, 10% NaHCO; &
Ho2 Azt MgSOE ZF3kdct & 7t
5T § A2ntE g gol B [ tFRER
Hel=1: DE 83l EAES Fejslgck e
A& At EEete 344 fabe] BAsgHE 59¢8
AUHTE=85%).

'H NMR(ppm, CDCls): 81.45(9H, s), 1.48~2.70(3
H, m), 3.033H, s) 3.10~3.57(4H, m), 4.20(2H, dd,
J=0.96, 6.8 Hz).

N-tert-Butoxycarbonyl-3-methylthiomethylpyrroli-
dine(42)2] £H4 —N-tert-Butoxycarbonyl-3-[ (metha-
nesulfonyl)oxymethyl]pyrrolidine 2.8 g (0.01 mole)3}
At $E e W Exbol = (.74 g(0.01 mole) & F5 tiwy
¥ Solol= 30 miol =< F 80T oA 4417} wut
3ta AHEes Wzl FF4 50miE 7hSEAL

LA HE2G0mIX2)E  FE393,
MgSO,2 ARA|7|L 73553t

e gty (e doe 2: n-Hat=4

EAES Pelatgich Felde 7:1‘%}%"?“5}04 a4
FA9) E254E 20528 FAHTE=88%).

'H NMR(ppm, CDCly): 8§1.45(9H, s), 1.61~2.36(3
H, m), 2.12(3H, s) 2.51(2H, d, ]=047 Hz), 2.81~3.82
(4H, m).

3-Methylthiomethylpyrrolidine TFAR](Sa)2| &
— N-tert-Butoxycarbonyl-3-methylthiomethylpyrroli-
dine(1 mmole), anisole (100 mg)ollt} trifluoroacetic
acid 3mlg 0C ollA 7}3 F Ab&ellA] 2X7F b
ahgich Hhg g ZAEESET ¥, n-FAAG mI X432
NolFE F AsHsSsA =W AR 82 2R
29 PAEG)E &5 UKk

'H NMR(ppm, CDCly/D;0): §1.59~248(5H, m),
2.13(3H, s), 2.98~3.86(4H, m).

N-tert-Butoxycarbonyl-3-hydroxypyrrolidine(2h)2|
2} —N-Benzyl-3-hydroxypyrrolidine(1b)& &
A& s 4] N-tert-Butoxycarbonyl-3-hydroxymethylp-
yrrolidine(2a)2] 3Hwpy= U3 Yoz 473t
FES 34N {Ae R A5l

'H NMR(ppm, CDCl3): 81.44(9H, s), 1.85~1.94(2
H, m), 3.35~3.54(4H, m) 3.74(1H, s), 4.40(1H, m).

N-tert-Butoxycarbonyl-3-[ (methanesulfonyl)oxy]
pyrrolidine(3b)2] B — 31 ¢E(2h)S SLEAE 3
A 83E(Ga) Azubgd S WHoE A)ekE
S sz fAe s Jgich

'H NMR(ppm, CDCI3): 81.46(9H, s), 1.99~2.31(2
H, m), 3.04(3H, s) 3.36~3.64(4H, m), 5.17~5.30(1H,
m).

N-tert-Butoxycarbonyl-3-methylthiopyrrolidine(4b)
o M -33EGHE FLEAR A 33EMa)
Az FAdg wor AE}ES A
ez ik

'H NMR(ppm, CDCly): 81.46(9H, s), 1.68~2.38(3
H, m), 2.13(3H, s), 3.14~3.74(4H, m).

3-Methylthiopyrrolidine TFAZ(5b)2| #HA— 315
F 4a] $R35 9y FA3 wpd o Alaslach

'H NMR(ppm, CDCly/D;0): §1.62~244(3H, m),
2.13(3H, s), 3.09~3.81(4H, m).

Quinolone R A &4 —Quinolone x4 §H4-2
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Table I1—Synthesis of Quinolone Compounds(7)

No RS R® Yield(%) mp(C) 'H NMR &(ppm)

7Ta H H 0 61 230~234 NaOH/D,0:0.60~1.00(4H, m), 1.41~2.50(2H, m)
2.10(3H, s), 2.60~4.21(6H, m),
6.22(1H, d), 7.30(1H, d), 8.09(1H, s).

Tb H H 1 71 196~198 CDCl;:  1.19~131(4H, m), 1.50~2.50(3H, m),
2.17(3H, s), 2.67(2H, d), 3.20~4.01(5H, m),
15.29(1H, br).

Te H F 0 82 214~218 CDCl;:  1.09~1.27(4H, m), 1.93~2.37(2H, nm),
2.20(3H, s), 3.29~345(1H, m),
3.71~4.68(5H, m), 7.73(1H, dd),
8.71(1H, s), 14.78(1H, br).

7d H F 1 85 166~ 168 CDCl;:  1.10~1.30(4H, m), 1.54~2.42(3YH, m),
2.16(3H, s), 2.62(2H, d), 3.34~4.20(5H, m),
6.36(2H, br), 8.54(1H, s), 14.83(1H, bn).

7t H Cl 1 76 112~116 CDCl;:  1.12~1.32(4H, m), 1.52~243(3H, m),
2.16(3H, s), 2.61(2H, d), 3.32~4.16(5H, m),
7.84(1H, dd), 8.64(1H, s), 14.38(1H, br).

7g H OCH; 1 65 185~188 CDCl;:  0.94~1.34(4H, m), 1.53~2.53(3H, m),
2.17(3H, s), 2.64(2H, d), 3.58(3H, s),
3.50~4.09(5H, m), 7.76(1H, d),
8.75(1H, s), 15.03(1H, br).

=]

Table II— Antibacterial Activity of New Quinolones(MIC; ug/m/)

New Quinolones

No. Strains 7a 7 7c 74 7e 7 7g CPFX
1 Streptococcus pyogenes A 308 3,125 - 3125 0391 0195 0.049 0195 1563
2 Streptococcus pyogenes A77 1.563 — 3125 0195 0391 0.004 1563 0391
3 Streptococcus pyogenes MD 8b 0781 1563 0391 0195 0195 0007 1563 0.781
4 Staphylococcus aureus SG511 0025 0049 0002 0.002 0004 002 0002 0.098
5 Staphylococcus aureus 285 0025 0.049 0002 0002 0025 0002 0002 0195
6 Staphylococcus aureus 503 0025 0.049 0002 0002 0.007 0002 0.004 019
7 Escherichia coli 0 55 0.098 0.049 0049 0007 0013 0.049 0.098 0.002
8 Escherichia coli DC 0 6.25 3125 1563 1563 3125 1563 3125 0.049
9 Escherichia coli DC 2 3125 0781 0781 019 0195 0195 0391 0.025

10 Escherichia coli TEM 3125 0391 0.781 0025 0025 0049 0195 0.013
11 Escherichia coli 1507E 1563 1563 0781 0.049 0.025 0.098 0391 0013

12 Pseudomonas aeruginosa 9027 1563 3125 0781 0781 3125 0.195 1563 0.098
13 Pseudomonas aeruginosa 1592E 1563 3125 0781 1563 3125 1563 6.25 0.098
14 Pseudomonas aeruginosa 1771 0781 3125 0195 0.781 1563 0.098 3125 0.098
15 Pseudomonas. aeruginosa 1771M 0391 0391 019 0013 0781 0.098 0391 0.098

16 Salmonella typhimurium 0391 0195 0049 0098 0.049 0049 0195 0013
17 Klebsiella oxytoca 1082E 0098 0.049 0007 0098 1563 0.098 0098 0.098

18 Klebsiella oxytoca 1082E 0195 0391 0195 0391 3125 0391 0781 0.049
19 Enterobacter cloacae P99 0195 0.781 019 0.049 0.049 0.025 0391 0.007

20 Enterobacter cloacae 132E 0098 0195 0098 0025 0.049 0049 0391 0.004

a: not detected, CPFX= Ciprofloxacin
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