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A number of new fluorobenzoic and fluorophenylacetic acid esters have been prepared. The effect of these compounds 
as local anesthetics is similar to or greater than that of procaine; a t  the same time they do not cause tissue irritation. 

Fosdick and co~orke r s l -~  have been interested 
in the synthesis and pharmacological properties of 
fluorine compounds related to procaine (p-diethyl- 
aminoethyl p-aminobenzoate) for use in producing 
anesthesia. Several alkylaminoalkyl esters of p- 
fluorobenzoic acid mere prepared. The anesthetic 
efficiency of these compounds was equal to, or 
slightly greater than, that of procaine and all pos- 
sessed a low toxicity. Unfortunately tissue irrita- 
tion was so pronounced that they could not be used 
for clinical work. 

It appeared interesting therefore to examine 
some aminoalkyl esters of different aromatic 
fluorocarboxylic acids, in the hope of finding good 
local anesthetics without tissue-irritating properties. 

In  the present work some alkylaminoethyl esters 
of the isomeric fluorobenzoic and fluorophenylace- 
tic acids have been investigated. 

The hydrochlorides of the o-, m- and p-fluoro- 
benzoic acid p-dimethylamino-, p-diethylamino-, 
6-piperidino-, and P-morpholino-ethyl esters were 
prepared. Among these compounds the dimethyl- 
amino and diethylaminoethyl esters of p-fluoro- 
benzoic acid had already been reported. These com- 
pounds have proved in our experiments, in contrast 
t o  Fosdick's data, less active than procaine itself. 
The ten newly synthesized derivatives behave 
similarly. Among the esters of fluorobenzoic acids, 
the m-fluorobenzoic acid P-dimethylaminoethyl 
ester showed the greatest activity. Among the new 
derivatives the P-piperidinoethyl esters are of 
special interest, since with these compounds no tis- 
sue irritation could be observed. 

The new fluorophenylacetic acid alkylamjno- 
ethyl esters now prepared have much more suit- 
able properties. Lofgren and Lundquist6 have de- 
scribed the local anesthetic activity of phenylacetic 
acid diethylaminoethyl ester hydrochloride. A 
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similar effect for other phenylacetic acid derivatives 
has not yet been reported. The local anesthetic ac- 
tivity of o-, m- and p-fluorophenylacetic acid di- 
methylamino-, diethylamino-, and P-piperidino- 
ethyl ester hydrochlorides is not far different from 
that of procaine itself. The effect of o-fluorophenyl- 
acetic acid P-piperidinoethyl ester is two times 
greater than that of procaine. The toxicities of these 
derivatives were found generally half as great as 
that of procaine. These compounds do not show 
tissue irritation in concentrations up to 2%, which 
is four times the therapeutical concentration. 

The physical data, yields, analyses> and phar- 
macological data of the fluorobenzoic and fluoro- 
phenylacetic acid alkylaminoethyl esters prepared 
in this work are listed in Table I. 

The local anesthetic activities of the compounds 
were examined by the method of Herr and co- 
workers6 by determining the concentration of a 0.1 
mole ester solution which caused anesthesia. 

The isomeric fluorophenylacetic acids, of which 
p-fluorophenylacetic acid was already k n ~ w n , r ~ ~  
were obtained from the corresponding fluorobenzyl 
bromides by the hydrolysis of the intermediate 
nitriles. The fluorophenylacetyl chlorides not de- 
scribed in the literature were prepared from the 
corresponding fluorophenylacetic acids by reflux- 
ing with thionyl chloride. 

The fluorobenzoic acid, and the corresponding 
fluorophenylacetic acid alkylaminoethyl ester hy- 
drochlorides were synthesized from the correspond- 
ing acid chlorides by reaction with amino alcohols 
in benzene solution, 

EXPERIMENTAL 

The o- and m-JEuorobenzoic acids were prepared by the 
method of Fosdick and Campaignel for the synthesis of p-  
fluorobenzoic acid (from the Grignard derivative of the 
fluorobromobenzene by carbonation). 

The o-, m- and p-jhorobenzoyl chlorides were obtained 
according to the procedures of Meyer and Hub,9 and 
Cohen,'o and Holleman and Slothouwer.ll 
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Effective 
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% Calcd. Found Calcd. Found 70 mg./kg. 

- 
Hydrochloride "C. 

o-Fluorobenzoic aci%i 
R-dimethvlamino- 

o-Fhiorobenzoic acid 
p-die thylamino- 

o-Fluorobenzoic acid 
p-piperidino- 

o-Fluorobenzoic acid 
p-morpholino 

m-Flnorobenzoic acid 
P-dimethylamino- 

m-Fluorobenzoic acid 
p-diethylamino- 

m-Fluorobenzoic acid 
p-piperidino- 

m-Fluorobenzoic acid 
p-morpholino- 

p-Fluorobenzoic acid 
p-dimethylaminoa 

p-Fluorobenzoic acid 
p-diet hylamino-a 

p-Fluorobenzoic acid 
0-piperidino 

p-Fluorobenzoic acid 
p-morpholino- 

o-Fluorophenvlacetic acid 
8-dimeth ylaniino- 

o-Fluorophenylacetic acid 
p-dieth: lamirio- 

o-Flnorophenglacetic acid 
0-piperidino- 

In-Fliiorophenylacetic arid 
8-dimethylamino- 

m-Fluorophenrlacetic acid 
p-diethylamino- 

m-Fluorophenylacetic acid 
p-piperidino- 

p-Fluorophenvlacetic acid 
8-dimethrlamino 

p-Fluor ophenvlacetic acid 
8-diethvlamirio- 

p-Fluorophenj lacetic acid 
8-piperidino- 

Procaiqe 

02 

103 

104 

102 

111 

98 

100 

90 

107 

126 

98 

90 

108 

101 

110 

62 

67 

106 

103 

71 

100 

8.1 

r- 
I 1  

70 

76 

6 9 

72 

$0 

80 

74 

76 

71 

81 

69 

70 

SO 

76 

80 

68 

73 

89 

83 

l i .  66 

5 80 

5 GO 

5 56 

6 G i  

5 81 

5 60 

5 56 

6 66 

5 so 
5 60 

5.56 

6 31 

5 59 

5 31 

6 31 

5 59 

5.34 

6 31 

5 59 

5 34 

6 31 

5 88 

5 itr 

5 61 

t i  38 

5 99 

5 76 

5 55 

6 71 

6 05 

5 59 

5 40 

6 48 

5 66 

5 39 

6 56 

5 51 

5 30 

6 42 

5 70 

5 48 

1 :i, 02 

l4,Bi)  

1 3 , W  

13 88 

16.62 

14.69 

13.96 

13.88 

16.62 

14 ,69  

13.06 

13.88 

15.71 

I S .  99 

13.23 

15.71 

13.90 

13.23 

15. 71 

13.99 

13.23 

l f i  71 

14 62 

13 80 

13 70 

I F  5-1 

14 60 

13 88 

13 80 

16 52 

14 60 

13 88 

13 71 

15 52 

13 02 

13 12 

15 AO 

1 3  84 

13.23 

15 64 

13 90 

13 06 

2 

2 

1 

2 

2 

2 

2 

2 

0 . 5 

0 23 

0 5  

0 . d 

1 

1 

800 

800 

800 

800 

800 

600 

500 

800 

500 

600 

500 

800 

800 

800 

800 

800 

800 

800 

800 

s('0 
ROO 

0.3-0.4 450 ___- 
____I_ 

Previously described by Fosdick and Campaigne, Footnote 1. 

0-, m- and  p-Fluorobenzyl bromide. Into a solution of 0.4 
mole of fluorotoluene in 60 ml, of dry benzene was dropped 
18 ml (0 35 mole) of bromine over a period of 4 hr. under 
refluxing and ultraviolet irradiation. After completion of 
the reaction the product was purified by fractional dis- 
tillation 

B.P., Yield, Br 
"C. % Calcd. Found 

o-Fluorobenzyl bromide 195-202 71 42 51 
m-Fluorobenzyl bromide 196-200 75 42 32 42 44 
p-Fluorobenzyl bromide 195-202 82 42 49 

0-, m- and p-Fluorobenzyl cyrlnide. A solution of 37 g (0 2 
mole) of fluorobenzyl bromide in 40 ml. of ethanol was 
dropped, over a period of 3 hr., into a solution of 10 g. of 
sodium cyanide in 15 ml. of water, contained in a three- 
neck, round-bottom flask, under maintenance of efficient 
stirring and heating on n water bath. The reaction mixture 
ma8 refl i iv~d for 4 hr. folloving the addition of the fluoro- 

benzyl bromide. The cooled mixture was filtered from the 
inorganic salts and washed with a little alcohol The alcohol 
was removed from the filtrate by distillation, and the 
residue was again filtered and washed with saturated 
aqueous sodium chloride solution. After drying, the organic 
layer was fractionated. 

B P , Yield, N 
"C. 70 Calcd Found 

m-Fluorobenzyl cvanide 229-230 82 10 37 10 46 
p-Fluorobenzyl cyanide 228-230 90 10.40 

0-, m- and  p-Fluorophenylacetic aczd Flnorobenzyl cvanide 
(27 g., 0.2 mole) was heated nith 90 g. of aqueous d f i 7 r i c  
arid (diluted 3:2) until an exothermic reaction started 
When the mixture began to boil, external heating was dis- 
continued. After the cessation of boiling the solution was 
further heated for 2-3 min. The fluorophenvlacetic acid 
which precipitated on cooling wa,s filtered and recrvqtnlli7rd 
from chloroform, 

o-Fluorobenzyl cyanide 230-235 85 10 31 
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M.P., Yield, C H F 
"C. % Calcd. Found Calcd. Found Calcd. Found 

m-Fluorophenylacetic acid 38 87 62.33 62.21 4.54 4.58 12.33 12.20 
p-Fluorophenylacetic acid 85 79 62.46 4.41 12.48 

o-Fluorophenylacetic acid 59 82 62.39 4.71 12.17 

0-, m- and p-Fluorophenylacetyl chloride. To 23 g. (0.15 
mole) of fluorophenylacetic acid in a round-bottom flask 
fitted with a reflux condenser was added 50 ml. of thionyl 
chloride. The ensuing exothermic reaction was allowed to 

B.P., Yield, c1 
"C. % Calcd. Found 

o-Fluorophenylacetyl 203-204 70 20.52 
chloride 

m-Fluorophenylacetyl 201-202 72 20.58 20.46 
chloride 
p-Fluorophenylacetgl 202-204 85 20.49 

go to completion. After removal of the excess thionyl chlo- 
ride the product was fractionated. 

Reaction of jluorobenzoyl and jluorophenylacetyl chlorides 
with alkylaminoethanols. The amino alcohol (0.015 mole) 
was dissolved in 50 ml. of dry benzene and the solution waa 
cooled with ice water. To this solution was added 0.015 
mole of acyl chloride under efficient stirring. The white 
ester hydrochloride precipitated. After standing 1 hr. the 
reaction mixture was filtered and the precipitate was washed 
with a little benzene, recrystallized from ether-alcohol, 
and dried in vacuo (the products are strongly hygroscopic). 

The properties of the compounds are listed in Table I. 
- "  
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.4rylmagnesium halides react with phenanthrenequinonimine by 1,2-addition and not by 1,4-addition a8 described by 
Mustafa and Kame1.l The constitution of the Grignard products is discussed. 

Mustafa and Kamell stated that arylmagnesium 
halides react with phenanthrenequinonimine by 
1,kaddition yielding 10-arylamino-9-phenanthrol 
(I). The main line of evidence was the identity of 
their product (from phenylmagnesium bromide and 
phenanthrenequinonimine) with the 10-phenyl- 
amino-9-phenanthrol obtained by Schmidt and 
Lumpp2 from aniline and 9,lO-dihydroxyphen- 
anthrene. They claimed that a mixture melting 
point experiment gave no depression and hence 
structure I xTas assigned. 

N-H (yo" / 

I 
I a  Ar = -CeH5 
Ib Ar = -C6H4-CH3(m) 
IC Ar = -CloH7(a) 

In  contrast to Mustafa and Kame1,l we found 
that the Grignard product (Va) gave a depression 
in melting point with Schmidt's compound (Ia). 
Also, the compounds gave different colors with 
concentrated sulfuric acid (Schmidt's compound, 
after purification, was orange-brown; the Grignard 
compound was green.) The benzoyl derivatives of 

(1) Mustafa and Kamel, J .  Am. Chem. Soc., 76, 124 

(2) Schmidt and Lumpp, Ber., 43, 787 (1910). 
(1954). 

the compounds gave different colors with concen- 
trated sulfuric acid and a depression was noted in 
the mixture melting point. 

'@!H ArMgX , g ; ; M g X  
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N-MgX 
0-MgX 

1 7  IV 
Va Ar=-CaHj 
vb Ar=-CBH4-CHIfw) 
Vc Ar= -CIIIH71~) /, HC1 8:: VIb VIa Ar=-CBHa-CH,(vi) Ar=-C6H6 

Vlc Ar=--C,,H,(o) 

VI  
Scheme A 


