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Synthesis of N-substituted 2-(5,6,7,8-tetrafluoro-4-oxo- 
1,4-dihydroquinolin-3-yl)glyoxylic acids 
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Methods for the synthesis of the earlier unknown N-substituted 2-(5,6,7,8-tetrafluoro-4- 
oxo-l,4-dihydroquinolin-3-yl)glyoxylic acids and their esters from copper chelate of ethyl 
pentafluorobenzoylpyruvate were developed. The structure of intermediate ethyl 4-(R-amino)- 
2-oxo-3-pentafluorobenzoylbut-3-enoa~es is discussed. 

Key words: ethyl pentafluorobenzoylpyruvate, ethyl 4-(R-amino)-2-oxo-3-pentaflu- 
orohenzoylbut-3-enoates, 3-ethoxalyl-5,6.7,8-tetrafluoroquinolin-4-ones, N-substituted 
2-(5,6.7,8-tetratluoro-4-oxo- 1A-dihydroquinolin-3-yllglyoxylic acids. 

Substituted fluoroquinolone-3-carboxylic acids are 
objects of close examination because of their unique 
antibacterial properties and the medical use of a variety 
of their derivatives, namely, fluoroquinolone antibiot- 
ics. I,z The ways of structural modification of these 
compounds are far from being exhausted to the present. 

In the present work, N-substituted 2-(5,6,7,8- 
tetrafluoro-4-oxo- 1,4-dihydroquinolin-3-yllglyoxylic ac- 
ids and their esters were obtained for the first time. and 
efficient methods for their synthesis were developed. 

One of the kndwn ways of preparing such systems, 
vi=., f l uo r ine -con t a in ing  2-( 1 -alkyl-4-oxo- 1,4- 
dihydroquinolinelcarboxylic acids, is the Gould--Jacobs 
method based on alkyl fluorobenzoylacetates. ! 

Copper chelate or ethyl pentafluorobenzoylpyruvate 
i was chosen as the starting compound for the synthesis 
of fiuoroquinolone-3-glyoxylic acids. At the first stage. 
chelate ! was decomposed with dry, gaseous HCI in an 
anhydrous solvent (ether or dichloromethane). Then. 
the resulting ethyl pentafiuorobenzoylpyruvate (2) was 
treated (without additional purification) with ethyl for- 
mate in the presence of acetic anhydride to give 
ethoxymethylene derivative 3 (Scheme I). 

Copper chelate I as the starting compound was 
preferred to a free ligand (as is the case in the synthesis 
of fluoroquinolone-3-carboxylic acids t) because ester 2 
tends to transform into 2-ethoxycarbonyl-5.6,7,8- 
tetrafluorocbromone (4) even in the presence of trace 
amounts of water. 

It turned out that ethoxymethylene derivative 3, 
unlike Ouorobenzoylacetic analogs, 3 is unstable and can 
easily hydrolyze to give back ester 2 with its subsequent 
transformation into the most stable chromone 4. This is 
confirmed by our check experiment: refluxing ester 3 in 
water directly resulted in chromone 4 in good yield 
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(Scheme 2). Interestingly, in this case, the expected 
3-ethoxalyl-5,6,7.8-tetnlfluorochromone 6 is not formed, 
whereas an e thoxymethylene  derivat ive of alkyl 
pentafluorobenzoylacetate undergoes, under similar con- 
ditions, characteristic cyclization into 3-ethoxycarbonyl- 
5,6,7,8-tetrafluorochromone. 4 Moreover, all our attempts 
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to synthesize 3-ethoxalyl-5,6,7,8-tetrafluorochromone 6 
failed. 

Scheme 2 
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To decrease the probability of  formation of by- 
products and increase the yield of the target com- 
pounds, unstable esters 2 and 3 were not isolated from 
the reaction mixture. In some cases, chromone 4 was 
formed (Scheme l); it was tittered off following the 
dilution of  the reaction mixture with anhydrous ethanol. 

The reactions of  an erhoxymethylene derivative of  
ethyl pentafluorobenzoylpyruvate 3 with various amines 
( a m m o n i a ;  m e t h y l - ,  e thyl- ,  cyc lopropy l - ,  and 
n-hexylamines,  and o-toluidine) afforded acyclic pre- 
cursors of  quinolones,  namely, ethyl 4-(R-amino)-2-  
oxo-3-pentafluorobenzoylbut-3-enoates (Sa--f) (Scheme 
I), which are rather stable compounds. They were iso- 
lated and character ized by IR and NMR spectroscopy 
and elemental analysis (Table 1). 

Compounds  5 a - - f  are characterized by keto-enol 
and amino- imine  tautomerism and hence can exist ei- 
ther as one of  three tautomeric forms (enol-imine A, 
keto-amine B, or  keto-imine C) or as their mixture. 

HC ~NR HC --'NHR 

C 6 F s ~ C O O E t  C 6 F s - ~ C O O E t  

O..HIO 0 0 

A B 

H..~NR 

C 6 F s @ , ~ C O O E t  
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Note that keto-amine tautomer  B, in turn, can exist 
in the form of Z- and E-isomers. 
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Analysis of the I R spectra of  products  5 a - - f  suggests 
that these compounds in the solid state exist as keto- 
amine tautomers B, because, first, the range of  absorp- 
tion of  the c~-carbonyl groups ( [660- -1640  cm - I )  is 
more characteristic of the carbonyl group conjugated 
with other C=C and C=-O bonds (structure B) than of  
an enolized carbonyl s (structure A); second,  intense 
absorption bands in the range 3380--3[70 cm -I can be 
assigned to the NH stretching vibrat ions ( tautomer B) 
rather than to enol OH ones. 

The existence of compounds 5 a - - f  in solut ion in the 
form of  keto-amine tautomers B was concluded from 
the analysis of their ZH N M R  spectra. Thus.  the doublet 
character of a signal for a methine proton at 8 7.54-- 
8.46 rules out the presence of  eno l - imine  tautomer  A. 
The chemical shift of the second doublet  (6 9.97-- 
13.51) is characteristic of the NH proton  involved in 
intramolecular hydrogen bonding. There  is no doubt 
that these two facts indicate ke to-amine  tau tomer  B. In 
addition, the presence of  two sets o f  signals (corre- 
sponding to 2'- and E-isomers) in the N M R  spectra of  
5a- - f  is also evidence in favor of t au tomer  B. 

Thus, the IH NMR spectra (CDCI3) o f  products 
5a - - f  show two sets of  signals in the ratio 1 : I, which 
correspond to the Z- and E-isomers o f  these com- 
pounds. The JgF NMR spectra (CDCI3) o f  esters 5a- - f  
also contain two sets of  signals character is t ic  of the 
pentafluorobenzoyl group, viz., six mult iplets  in the 
r a t i o 2 : 2 :  I :  1 : 2 : 2 .  

-7- and E-Isomers differ in the charac te r  of  the signal 
of  the methine proton. Thus, in the case of  the Z- 
isomer, this signal is observed as a double t  of  triplets 
with JH-H = 8.9--14.3 Hz and JH--F -- 1.5 Hz. which is 
due to the coupling with the NH proton and ortho- 
fluorine atoms of the aromatic substi tuent.  In the E- 
isomer, such a coupling is impossible.  Other  signals 
cannot be assigned to one or  the o the r  isomer. 

We showed that compounds 5a - - f ,  when heated in 
the presence of a base in a dry aprot ic  solvent (toluene 
or chloroform), undergo in t ramolecular  cyclization 
owing to nucleophitic substitution of  an amino group 
for the ortho-fluorine atom in the aromat ic  ring, which 
results in the co r r e spond ing  3 - e t h o x a l y l - 5 , 6 . 7 , 8 -  
tetrafluoroquinolones (7a--f)  (Scheme 3, Table I). Tri- 
ethylamine was used as a base. 
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Table 1. Main characteristics of ethyl 4-[ R-at.nino)-2-oxo-3-pentafluorobenzoylbut-3-enoates 5a--r  and 5,6.7,8-tetrafluoroquinolones 
7a--f, 8a--c,  and 9 

Corn- M.p. Yield Found (%) Molecular IR, NMR 
pound /~C (%) Calculated formula v/cm -I (CDCl 3, 8. J /Hz)  

C H F N tH I'~F 

5a* 158--159 45 49.2I 3.39 25_,_9_~ .3.9t CtsH:~FsNO,~ 3200 (NH); 1.26--1.55 (m, 6 H. CH3); -0.09,  2.12 
49.31 3.31 26.00 3.83 1730(COOEt); 3.32--4.10r 2 H, CH2): (both m. 2 F); 

1650 (C=O): 4.23. 4.27 (both q, 2 H, 7.94, 10.84 
1620 (C6F5C=O); CH2); 7.61 (d,t, 0.5 H, (both m, I F'): 
1590 (C=C) CH.  JH--H = 13.8, 18.69, 21.84 

JH--F = 1.5: Z-isomer); (both m, 2 F) 
8.28 (d, 0.5 H, CH, 
JH--H = 13.8; E-isomer): 
10.86, 11.23 (both d, I H, 
NH,  JH--H = 13.85 

56* 143 39 51.15 ~,1.9 25.09 ~ C~H~-_,FsNO.~ 3170(NH):  0.78--1.08(t.n, 4 H, CH2): 0.09, 2.21 
50,94 3.25 25,18 3.71 1730(COOEt); 1.34 (t, 3 H. CH 3. J ~  7.3); (both m, 2 F): 

1650 (C=O): 2.86--3.25 (ran, I H, CH);  8.01, 11.13 
1610 (C6F5C=O); 4.24, 4.28 (both q, 2 H, (both m, I F); 
1590 (C=C) CH 2, J = 7.3): 7.88 (d,t, 18.63, 21.87 

0.5 H, CH. JH--H = 14.1, (both m, 1 F) 
JH--F = 1.5; Z-isomer); 
8.37 (d, 0.5 H. CH, 
JH--H = 14.1: E-isomer): 
IO.84. 11.26 (both br.d, 
I H, NH.  J =  14.1) 

5c" 134--135 60 56.11 ~ ,,-2,26 ~ C20HI4FsNO.~ 3380(NH);  1,36, 1.38 (both t, 3 H. 0.36.2.44 
58.21 3.30 22.23 3.28 1735 (COOEr); CH 3. J =  7.1), 2.42, 2.48 (both m, 2 F): 

1640 (C=O); (both s, 3 H. CH3I; 4,26, 8.77. 11.67 
1615 (CeF~C=O): 4.32 (both q, 2 H, CH 2, (both m, 1 F): 
1590 (C=C) J =  7.1); 7.03--7.40 ( m ,  19.41, 22.39 

4 H, C6H4): 7_66 ~d.t, (both m, 2 F) 
0.5 H, CH, JH--H = 14.1, 
JH--F = 1.5: Z-isomer): 
8.46 (d, 0.5 H, CH. 
J =13.6; E-isomer); 12.65. 
13.51 (both br.d. I H, 
NH,  J=13.61 

5d* 197 32 46.44 ~ 28,31 4.16 C~3HsFsNO 4 3380,3255(NH);  1.32, 1.35 (both t ,  3 H, 0.04, 2.32 
46.30 2.39 28.17 4.15 1720 (COOEt); CH 3. J = 7.0); 4.19, 4.30 (both m, 2 F): 

1660(C=O): (both t, 2 H, CH~, J =  7.05; 8.42, 11.32 
1625 (Ct, FsC=O); 7.38 (br.s, I H. b~H): (both m, I F): 

'1610 (C=C) 7.67, 7.76 (both br.dd, 18.56, 21.62 
1 H, CH, J = 8.9); 9.97, (both m, 2 F) 
10.09 (both br.s, I NH; 
J = 8.9) 

5e* 224 18 .4.8.~0 2.81 27.16 3_89 CI4H!0FsNO4 3200(NH): 1.34(br.t ,  3 H. CH 3, 0.07,2.16 
47.88 2.87 27.05 3.99 1735, 1720 J = 7.3); 3.29 (d.d, 3 H, (both m. 2 F); 

(COOEt): CH 3, J = 5_2); 4.20. 4.27 7.97, 10.85 
1660. 1650 (both q, 2 H, CH~. J = (both m. I F): 
(C=O): 1610 7.3): 7.54 (d.t, 0.5"H, CH, 18.64. 21.8 
(C6F5C=O): JH--H = 14.3, JH--F = 1 .5 ;  (both m, 2 F) 
1595 (,C=C) Z-isomer): 8.25 (d, 0.5 H. 

CH, JH--H = 14.3: E-iso- 
mer); IO.75, 1t.13 (both 
br.s. I H, NH) 

51"' 104--106 37 54.13 4.75 22.67 3,49 C~H2oFsNO4 3200 (NH): 0.85--1.00 (rn, 2 H, CH2); 0.05, 2.08 
54.16 4.78 22.54 3.32 1740(COOEt): 1.23--1.89(m, 9 H, CH 3. {both ran, 2 F): 

1650 (C=O); CH2): 3.32--3.62 (m, 2 H, 7.92, 10,81 
1610 (C6F5C=O): CH2); 4.25 (m. 2 H. CH~, (both m, I F): 
1600 (C=C) J = 8.2); 7.55 (d.t, 0.5 H~ 18.75, 21.88 

CH,  JH--H = 13.3, JH--F (both m, 2 F) 
= 1.5; Z-isomer); 8.25 (d, 
I H, CH. JH--H = 13.3; 
E-isomer): 10.87, 11.20 
(both br.s, I H. NH. 
JH--H = 13.3) 

( To be continued) 
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Table I. (Continued) 

Corn- M.p. Yield Fo_Q_tlnd (%) Molecular 
pound ,/~ (%) Calculated lbrmula 

C H F N 

IR. 
v/cm-I  

NMR 
(CDCI 3, 8, J/Hz) 

tH Iq F 

7a 168--170 91 ,'V'._.,,~,~ ~ 21.6~ ,3.94 
52.18 3.21 22.01 4.06 

7b 209--210 74 5.3.81 3~I0 21,40 3.7,~ 
53.79 3.10 21.27 3.92 

7c 197 75 5~.75 3.1q 18.75 3-30 
58.98 " ~ ~.,_ 18.66 3.44 

7d 235--237 63 4q J5 ~ 23..8.4 4, I9 
49.23 2.22 23.96 4.42 

7e t73--175 72 50.89 2,91 22,80 4.48 
50.77 2.74 22.94 4.23 

7f 175 85 56,97 4.79 18.84 3,20 
56.86 4.77 18.93 3.49 

CIsHj~F4NOa 

CioHll F4NO4 

C-oH ~3 F4NO4 

CI3H7F4NO4 

CI4H,)F4NO4 

CtgH I,)F4NO4 

8a 225--226 72 49.__J_8_ -~.~_Q5 24.02 4.23 CI3H7F4NO4 
49.23 2.22 23.g7 4.41 

8b 240 94 51.21 4, la "~ ~ ,r.~'~ 17 4.21 ClaHTF4NO 4 
51.08 2.14 23.08 4.25 

8e 230--232 93 ,~7.~; 2 ,31 1989 3.9t CIsHgF4NO4 
57.01 2.39 20.04 3.69 

9 198--199 70 61.2(I 5:~9 1682 6-I0 C231124F4N,O3 
61.06 5.35 16.80 6.19 

3045 (CH); 
1735 (COOEt); 
1660 (C=O1; 
1640 (C=O-ring); 
1610 (C=C) 

3030 (CH): 
1730 (COOEt): 
1665 (C=O), 
1630 (C=O-ring): 
1605 (C=C) 

3045 (CH'K 
1740 (COOEt); 
1650 (C=O), 
1640 (C=O-ring); 
1600 (C=C) 

3395 (NH): 
3060. 3040 
(CH): 1735 
(COOEr); 
1660 (C=O); 
1635 (C=O-ring) 

3030 (CH): 
1725 (COOEt): 
1665 (C=O), 
1635 (C=O-ring): 
1605 (C=C~ 

3050 (CH); 
1735 (COOEr); 
1660 (C=O): 
1645 (C=O-ring): 
1605 (C=C) 

1735 (COOH); 
1670 (C=O); 
1620 (C=O-ring): 
1590 (C=C) 

1740 (COOH): 
1680 (C=O-ring); 
1620 1C=O); 
1590 (C=C) 

1.39 (t, 3 H, CH 3 , j =  
7.31; 1.57 (d.t, 3 H, CH3, 
l = 7.01:4.31--4.58 (m, 
4 H, CH2); 8.28 
(s, I H, CH) 

0.78--0.93 (m, 7 H, CH 3. 
CH2); 4_07--4.27 (m. I H, 
CH); 4.38 (q, 2 H, CH 2, 
I = 7.01:8.44 {s, 
I H, CH) 

1.31 (t, 3 H, CH 3, 
J =  7.4): 2.15 s 13 H, 
CH3); 4.34 (q. 2 H, 
CH 2. J = 7.4); 7.32--7,74 
(m, 4 H, C6H41:8,34 
(s, I H, CH) 

1.30 (t, 3 H, CH3. 
J = 7.01:4.31 (q, 2 H, CH2, 
J = 7.0); 8.44 (s, 1 H. CH): 
13.24 (br.s, I H, NH) 

1.40 (t, 3 H. CH 3. I = 
7.01:4.25 (d. 3 H-, CH3); 
4,44 (q, 2 H. CH 2, J = 
7.0); 8.21 s (1 H, CH) 

0.82--1.05 (m, 2 H, CH2); 
1.09--1.65 (m, 9 H, CH 3. 
2 CH2): 1.75--2.02 (m, 
2 H, CH2); 4.27--4.52 (m, 
4 H, 2 CH2): 8.25 (d. I H, 
CH) 

1.44 (t, 3 H, CH 3. J = 
7.0); 1.29 (s, OH): 4.51 
(m, l H, CH, ,  J = 7.01: 
8.68 (s, 1 H, CH) 

1.14--1.21 (m, 4 H, CH2); 
t.29 (s, OH)" 2.94--3.12 
(m, I H, CH): 8.50 
(s, 1 H. CH) 

1710 (COOH); 2.15 (s, 3 H, CH3): 
1690 (C=O); 4.07 (br.s, I H, OH): 
1640 (C=O-ring); 7.48 (br.s, 4 H, C6H4): 
1590 (C=C) 8.27 (s. I H, CH) 

3285 (NH): 1.24--2.04 (m, 20 H, 
3070 (CH); CH2)" 4.55 (m. 2 H, 
1715 (C=ONH); CH); 6.24 (s, I H, CH);  
1675 (C=O): 7.96 (be.s, 1 H, NH) 
1645 (C=O-ring): 
1595 (C=C) 

2.67 (m, 1 F): 
14.31 (m, 
2 F); 
20.45 (m, 
I F) 

4.57 (m, I F); 
15.61 (m, 
I F): 17.50 
(m. I F): 
22.44 (m, I F) 

6.34 (m, I F); 
29.23--29.89 
(m, 2 F); 
40.74 (m, I F) 

1.17 (m, 1 F): 
9.27 (m, I F); 
12.61 (m, 
I F); 19.63 
(m, I F) 

5.05 (m, I F): 
13.53 (m, 
I F )  15.69 
(m. I F): 
23.24 (m. I F) 

4.37 (m, I F): 
13.25 (m, 
I F), 15.69 
(m, I F): 
23.13 (m, I F) 

2.67 (m, I F): 
13.85--14.77 
(m, 2 F): 
20.45 (m. I F) 

2.70 (m. I F )  
13.85 (m, 
I F); 
18.88-- 19.84 
(m, 2 F) 

20.30 (m. 
I F); 14.61 
(m, 2 F): 
2.88 (m, I F) 

-4.21 (m, 
I F); 1.86 
(m, I F): 
11.58 (m, 
I F); 18.31 
(m, I F) 

*The tH and tgF NMR spectra of compounds 5a--f  contain two sets of signals with the integral intensity ratio =I : I, which 
correspond to a mixture of Z- and E-isomers. 
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The cyc l iza t ion  rate depends  on the reaction tem- 
perature. Thus ,  in boiling ch loroform (b.p. 61 ~ the 
reaction is c o m p l e t e d  over 1.5--2 h, while in boiling 
toluene (b.p. I10 ~C) it takes only 5--10 rain. The 
course o f  the react ion was moni to red  by TLC.  

Scheme 3 

O O ~ 0 H +/H,,O 
5a--f ~ - - - - - -~ )  

to uene t 

I 
R 

7a--f 

0 0 

i 
R 

8a--c 

R = Et (a), cyclopropyl (b), o-MeCeH 4 (e), 
H (d), Me (e), C6HI3 (f). 

It is no t ewor thy  that our  at tempt to simplify the 
procedure lbr  the synthesis o f  3-ethoxalylquinolones 7, 
e.g., by e l imina t ing  the stage o f  isolation o f  acyclic 
aminome thy l enc  derivative 5 (in the reaction with cy- 
c lohexylamine  as an example),  resulted in the formation 
of qu ino lone -3 -g lyoxy lamide  (9) rather than the ex- 
pected ester  (Scheme  4, Table  I). Hence, the reaction 
of ester 3 wi th  cyc lohexylamine  in the presence of  
t r ie thylamine mainly  affords amide 9 in good yield, 
which is caused by addition o f  two molecules o f  cyclo- 
hexylamine with simultaneous cyclization into quinolone.  

Scheme 4 

0 0 

3 O O H 

N 

When ref luxed in an aqueous  medium with a mixture 
of sulfuric and acetic acids for 30 rain, esters 7a - -e  

hydrolyze to give the corresponding f l u o r o q u i n o l o n e - 3 -  
glyoxylic acids 8a - -e  (Scheme 3, Table  1). 

The  obtained N-substituted 2 - (5 ,6 ,7 ,8 - t e t r a f luo ro -4 -  
oxo- l ,4 -d ihydroqu ino l in -3 -y l )g lyoxy l ic  acids  and their  
esters are promising not only from the v i ewpo in t  of  their  
potential  biological activity, but also as polyfunct ional  
compounds  suitable lbr various subsequent  t ransforma-  
tions. Intermediate ethyl 4 - ( R - a m i n o ) - 2 - o x o - 3 - p e n t a -  
f luorobenzoylbut-3-enoates  are o f  unden iab le  theore t i -  
cal interest. 

Experimental  

I R spectra were recorded on a Specord 75 I P, spectrometer 
(400--4000 cm -i, Vaseline oil). 1H NMR spectra were re- 
corded on a -['esla BS-567 A spectrometer (80 MHz) with 
reference to SiMe 4. tgF NMR spectra were recorded on a Tesla 
BS-587 A spectrometer (75 MHz) with C6F 6 as a standard. 
Elemental analysis was performed on a Carlo Erba CHNS-O 
EA 1108 instrument. 

Copper chelate of ethyl pentafluorobenzoylpyruvate I was 
prepared according to the known procedure. '1 

Ethyl 4-ethylamino- 2-oxo-3-(pentallnorohenzoyl)but-3- 
enoate (Sa), ethyl 4-eyclopropylamino-2-oxo-3-(~ntailuoro- 
benzoyl)but-3-enoate (5b), ethyl 4-(2-methylphenylamino)-2- 
oxo-3-(pentaiIuorobenzoyl)but-3-enoate (5c), ethyl 4-amino- 
2-oxo-3-(pentaf luorobenzoyl)but-3-enoate (Sd), ethyl 
4-methylamino-2-oxo-3-(pentafluorobenzoyi)but-3-enoate (Se), 
ethyl 4-hexylamino-2-oxo-3-(pentafluorobenzoyl)but-3-enoate 
(fit'), and N-eyclohexyl-3-(l-cyclohexyi=5,6,7,8-tetrafluoro- 
4-oxo-i,4-dihydroquinoline)glyoxylamide (9) (general proce- 
dure). Dry HCI was bubbled with stirring through a solution of 
copper chelate 1 (10 g, 29.3 retool) in 100 mL of dry diethyl 
ether until the green reaction mixture turned colorless. The 
ether was removed on a water bath. Acetic anhydride (6.64 mL, 
78.2 retool) and ethyl ortholbrmate (7.32 mL, 43.8 retool) were 
then added, and the resulting solution was re|luxcd for 2 h. The 
excess of the reagents was removed in vacuo. 

Compounds 5a,d,e, The residue was dissolved in 100 mL of 
anhydrous ethanol. Gaseous methylamine, ethylamine, or am- 
monia was bubbled through the solution for 10 rain, and the 
precipitate that formed was filtered off and recry stallized from 
methanol. 

Compounds 5b,e,f. The residue was dissolved in 60 mL of 
anhydrous ethanol. Cyclopropylamine, o-toluidine, or he• 

a m i n e  (29.3 retool) in 20 mL of  anhydrous methanol was 
added. The reaction mixture was heated to the boiling point 
and cooled to ~20 ~ The precipitate that formed was filtered 
off and recrystallized from methanol. 

Amide 9. Tile residue was dissolved in 60 mL of anhydrous 
ethanol, and cyclohexylamine ( 11.63 g, 117.3 retool) was added. 
The reaction mixture was refiuxed for 2 h and, after addition of 
triethylamine (8.9 g, 88 retool), for an additional 2 h and then 
cooled. The precipitate that formed was filtered off and recres- 
lallized from methanol to give product 9 (9.29 g) (see Fable I ). 

l-Ethyl-5,6,7,8-tetrafluoro- (7a), I-cyelopropyl-5,6,7,8- 
tetrafluoro- (7b), 5,6,7,8-tetrafluoro-l-(2-methylphenyl)- (7c), 
5,6,7,8-tetrafluoro- (7d), 5 ,6,7,8- tetraf luoro-l-me~yl-  (7e), 
and 3-ethoxalyi-5,6,7,8-tetrafluoro- I-hexyl- i,4-dihydroqninolin- 
4-one (70 (general procedure). Triethylamine (2.53 g, 
15.0 retool) was added to a solution of compound 5 (5.0 mmol) 
in 30 mL of dry toluene. The reaction mixture was refluxed for 
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15 rain. cooled, and washed with 5% HCI and distilled water to 
, pH -7. The toluene solution was dried over MgSO 4, and the 
solvent was removed in vacuo. The residue was recrs'stallized 
from methanol. 

2-(l-Ethyl-5,6,7,8-tetrafluoro-4-oxo- 1.4-dihydroquinolin-3- 
yl)- (Sa), Z-( l -eyelopropyl-5,6,7,8- tetraf luoro-4-oxo-  1,4- 
dihydroquinolin-3-yl)- (Sb). and 2-(5.6.7,$-tetrafluoro-i-(Z- 
methylphenyl)-4-oxo- 1.4-dihydroquinolin-3-.vl)glyoxylic acid (8e) 
(general procedure). A mixture of distilled water (3.5 mL). 
cone. AcOH (4.6 mL.), and cone. H2SO ~ (0.6 mL) was added 
to 3-ethoxalylquinolone 7a--e (2.0 retool). The reaction mix- 
ture was refluxed for 30 rain, then diluted with 10 mL of 
distilled water, and cooled to -20 ~C. The precipitate that 
formed was filtered off and washed with cold methanol. 

The physicochemicat constants and yields of the com- 
pounds obtained are given in Table 1. 

This  work  was f inancia l ly  suppor t ed  by the Russian 
F o u n d a t i o n  lbr  Basic Research (Projec t  No. 00-03-  
32767a).  
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