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Gould Jr
16

 !"#$% &'()*+, Nalidixic acid (2) -./(*0%1 /2) 34 '5. 1970 

Grohe K.
18 !"#'#.67/(*78./)( cycloaracylation 9:1 ;<#$% &'()*+,=.>6%.?, 

cyclopropyl quinolone carboxylic acid!"#&3@.A2$B)&(C- 9:1 D%80E1F( F2*0.0E1$>";.



                                     

 

/2>GH.EI'J= 1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxa-7-1-piperazinyl-

3-quinoline carboxylic acid 9:1 KL/$% &'()*+,M"N Gorhe K
19 F2*KL/6%O.);+#HE

P0?QR/8#) S)N;D#<J1= ciprofloxacin (4) DG=H)!"#HE/)(6%O.)-.!"#N)D#).->2<E60E1HE
3(*$Q0?QS)6$L  &<G. temofloxacin (12) F2* tosulfloxacin (13) 9:1 $% &'()*+,!"#
M"N Narita H

21 

.=/-)/.EIN% HE/)($% &'()*+,F2*0"$=7P0?QRD#).&<JI=F7'0E&(EN$)(/2>GH 

Fluoroquinolone =E/&<G.  1-alkyl-1,4-dihydro-4-oxo-(45) F2* 1,6-

naphthyridine-3-carboxylic acid
25

 (56) , 1-substituted 7-[ 3-

[(ethylamino) methyl]-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro-4-

oxo-3-quinoline carboxylic acid
26

  ,  8-substituted-9,1-

(epoxymethano)-7-fluoro-8-substituted -5H-thiazolo[3,2-a]-

quinoline-4-carboxylic acid
27

 (75) , 6-fluoroquinolone-F2* 6-

fluoro-1,8-naphthridone-3-carboxylic acid 0E1HE+HLG 3-amino+(J= 

aminomethyl,-4-aryl +(J= cyclopropyl,-1-pyrrolidinyl] 0E1C-7
28 

 , 1-

substitute 1,4-dihydro-4-oxo-7-pyridinyl-3-quinoline carboxylic 

acid
29

 , 7-(3-Amino-1-propyl-6,8-difluoro-1,4-dihydro-4-

oxoquinoline-3-carboxylic acid
30

 F2*=.>6%.?,=J1.0E1HE'8)H$%H6%.?, 
-)/T#=HL2"% /2G)8 F.80) /)($% &'()*+,=.>6%.?, 6,8-difluoro-1,4-dihydro-

4-oxo-3-quinoline carboxylic acid 9:1 $)H)(K.B)&T#)!3$LG fluoroquinolone 

generation ;+HG -: &3@.&3U)+H)N0E1$B)'%VT= /)($% &'()*+,  $)(&(Q1HD#.0E1$)H)(KD=7$.= 
F.80) /)($% &'()*+,.EI!"#F/G tetrafluorobenzoic acid (60) 9:1 HET)N;.0#= D2)"FDG
()')F6  ( 5 /(%H/150007)0 ) -: !"#+)F.8-0) /)($% &'()*+,$)("% /2G)8 M"N&(Q1H-)/ 

tetrachlorophthalic anhydride (106)    

 

 

 

 

 

 

 

 



                                     

 

Abstract 
 

Gould Jr
16

 was successful in synthesis Nalidixic acid (2), 

since mid  1970 Grohe K.
18

 discoveried the process of 

cycloaracylation in  synthesis of cyclopropyl quinolone carboxylic 

acid derivatives which the most of potency in  this  group was  1-

cyclopropyl-6-fluoro-1,4-dihydro-4-oxa-7-1-piperazinyl-3-

quinoline carboxylic acid which was synthesised by Grohe K
19   

.It 

was known ciprofloxacin (4) and then were developed to many 

effective antibiotic such as temofloxacin (12) and tosulfloxacin 

(13) which was synthesised by Narita H
21

.
 

Moreover, there were many synthesised and test to activity 

of  fluoroquinolones  for example  1-alkyl-1,4-dihydro-4-oxo-(45)  

1,6-naphthyridine-3-carboxylic acid
25

 (56) , 1-substituted 7-[ 3-

[(ethylamino) methyl]-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro-4-

oxo-3-quinoline carboxylic acid
26

  ,  8-substituted-9,1-

(epoxymethano)-7-fluoro-8-substituted -5H-thiazolo[3,2-a]-

quinoline-4-carboxylic acid
27

 (75) , 6-fluoroquinolone and 6-

fluoro-1,8-naphthridone-3-carboxylic acid with 3-amino group or 

aminomethyl,-4-aryl  or cyclopropyl,-1-pyrrolidinyl] at C-7
28 

 , 1-

substitute 1,4-dihydro-4-oxo-7-pyridinyl-3-quinoline carboxylic 

acid
29

 , 7-(3-amino-1-propyl-6,8-difluoro-1,4-dihydro-4-

oxoquinoline-3-carboxylic acid
30

  and derivative which have  

relationship with others 

From the data  above we were interested on synthesis of  1,8-

difluoro-1,4-dihydro-4-oxo-3-quinoline carboxylic acid which was 

expected to be a new generation of fluoroquinolone , by starting 

from  fluorobenzoic acid (60) which was  very expensive ( 5 

g/15000 baht ) and was the second target  of this special project in 

order to sybthesis compound 60 by starting from a cheep starting 

material 106. 

 

 

 

 




