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material was identical to the spectrum of a sample of 
CFINO prepared from CF31.' 

Nitrosyl perjluorobutyrate f r o m  lead perJuorobutyrate. A 
1-1. three neck flask was equipped with a stirrer, a Dry- 
Ice-acetone cold finger condenser, and a 250-ml. Erlenmeyer 
flask attached to the reaction flask via thin-walled rubber 
tubing so that solids could be added without exposure to 
atmospheric moisture. The reaction flask was cooled in 
Dry Ice-acetone, charged with nitrosyl chloride (176 g., 
2.7 moles), and stirred while lead perfluorobutyrate (104 
g., 0.164 mole) was added portionwise from the Erlenmeyer 
flask. After the addition was complete (approximately 10 
min.) the addition assembly was replaced with a glass stopper 
and the reaction mixture was stirred a t  reflux for 4 hours. 
After being allowed to stand overnight in Dry Ice, the 
mixture was again brought to reflux and 200 ml. CC13F 
were added. The precipitate was allowed to settle and the 
mixture was filtered being careful to decant the bulk of the 
solution before the solids were poured into the funnel 
The filtration was performed in a sintered glass funnel 
under 2 to 3 lb. nitrogen pressure. The excess nitrosyl chlo- 
ride and CC1,F were removed at  room temperature and the 
product remaining distilled under reduced pressure yielding 
72 g. (90% yield) nitrosyl perfluorobutyrate, b.p. 72'/93 
mm. 

Anal .  Calcd. for C4F7N03: C, 19.8; F, 54.7; N, 5.76. 
Found: C, 20.4; F, 55.1; N, 5.4. 

The NMR CeH&*6 values for CFI, -CF2--, and -CF2- 
adjacent to the carbonyl were 80.71 triplet, 126.45 singlet, 
and 118.28 quartet, respectively, a t  10% conc. by volume. 

Preparation of nitrosyl trijluwoacetate f r o m  calcium tri- 
fluoroacetate and (NO2)S2o7. Calcium trifluoroacetate (25.0 
g., 0.094 mole) was triturated with ( N 0 ) & 0 ~  (25.0 g., 
0.106 mole) under a stream of nitrogen. The mixture was 
then stirred and heated a t  90' under vacuum. A yellow 
liquid (4  g.) was collected in a trap cooled in Dry Ice-ace- 
tone. The infrared spectrum of this material showed it to be 
nitrosyl trifluoroacet.ate plus some trifluoroacetic acid. 

Preparation of Nitrosylperjluoro(p-ethoxy)propionate f r o m  
silver perjluoro(8-ethoxy)propionate. A 500 ml. round bottom 
flask was equipped with an outlet protected by a drying 
tube, a magnetic stirrer, and a 125 ml. Erlenmeyer flask 
attached to the reaction flask via thin-walled rubber tubing 
so that solids could be added without exposure to atmos- 
pheric moisture. The reaction flask was flushed with dry 
nitrogen, cooled in Dry Ice-acetone, charged with 30 cc. 
(42.6 g., 0.65 mole) nitrosyl chloride and stirred while 34.5 
g. (0.892 mole) silver perfluoro(p-eth0xy)propionate was 
added portionwise from the Erlenmeyer flask. After the 
addition was complete (approximately ten minutes), the 
addition assembly was replaced with a glass stopper and the 
reaction mixture was stirred at  -20" to -40' for 2 hr. 
The mixture was then allowed to warm to room tempera- 
ture while the excess nitrosyl chloride distilled into a Dry 
Ice trap. The residue was vacuum distilled giving 27 g. 
(97.7y0 yield) nitrosyl perfluoro(p-ethoxy)propionate, b.p. 
44°C a t  14 mm. 
Anal. Calcd. for CsF9N04: C, 19.4%; N, 4.52%. Found: 

Preparation of nitrosyl S,.&dichloropentajluorobutyrate f r o m  
silver 3,4-dichloropentajluorobutyrate. Silver 3,4-dichloro- 
pentafluorobutyrate (44.9 g., 0.127 mole) was allowed to 
react with 40 ml. (57 g., 0.87 mole) nitrosyl chloride in 
the same manner as described above for perfluoro (6- 
ethoxy)propionate. Distillation of the product gave 31 g. 
(88.5% yield) nitrosyl 3,4-dichloropentafluorobutyrate, 
b.p. 63' a t  5.5 mm. 

Anal .  Calcd. for C4F5Cl2N03: C, 17.4; F, 34.4; N, 5.1. 
Found: C, 17.7; F, 34.1; Y, 4.5. 

Preparation of nitrosyl 3,5,6-trichloroocta~uorocaproate 
fTom silver 3,5,6-trichlorooctajluorocaproate. Silver 3,5,6- 
trichlorooctafluorocaproate (26.8 g., 0.0570 mole) was 

C, 19.37ob; N, 4.5%. 

(7) R. N. Haszeldine, J .  Chem. Soc., 2075 (1953). 

allowed to react with 40 ml. (57 g., 0.87 mole) nitrosyl 
chloride in the same manner as described above for per- 
fluoro(p-eth0xy)propionate. Distillation of the product 
gave 20.0 g. (89.4y0 yield) nitrosyl 3,5,6-trichlorooctafluoro- 
caproate, b.p. 73" at 0.5 mm. 

AnaE. Calcd. for C6F&13N03: C, 18.4; F, 38.7; N, 3.56. 
Found: C, 18.6; F, 38.4; N, 3.4. 
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The amidomethylation of 2-chlorobenzoic acid 
was undertaken in order to study the effect of the 
chlorine and carboxy substituents on the orienta- 
tion of the entering amidomethyl group and to  
utilize the product in preparing derivatives to be 
tested for physiological activity. 

The use of N-hydroxymethylchloroacetamide in 
concentrated sulfuric acid as reported by Tscher- 
niac3 and other workers4-' to amidomethylate 
benzoic acid was utilized in this work. It was noted 
in our study that if the ratio of sulfuric acid to 2- 
chlorobenzoic acid was doubled, the yield of prod- 
uct was increased from 40 to 65%. This product 
was shown to be 2-chloro-5-(chloroacetylamino- 
methyl) benzoic acid (I). 

Hydrolysis of I by means of concentrated hy- 
drochloric acid gave 3-carboxy-4-chlorobenzyl- 
amine hydrochloride (11). 

The action of formaldehyde and sodium bicarbon- 
ate on I1 followed by hydrogenation with a pal- 
ladium-charcoal catalyst gave m-toluic acid (111), 
which was identified by melting point and infrared 
spectra. 

3 - Carboxy - 4-chIorobenzylamine hydrochloride 
was decarboxylated with soda-lime to yield 4- 
chlorobenzylamine, which was identified as the 
benzoyl derivative. 

Vigorous oxidation of I11 with potassium di- 
chromate and sulfuric acid gave 4-chloroisophthalic 
acid (IV). 
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Thus, the entering amidomethyl group was 
found to be para to the chlorine and meta to the 
carboxyl group. 

A number of derivatives of the 2-chloro-5-amino- 
methylbenzoic acid were prepared by conven- 
tional means and are reported in the Experimental 
without comment. 

EXPERIMENTAL 

Condensation of tchlorobenzoic acid with N-hydroxymethyl- 
acetamide. A mixture of 277.8 g. (1.76 moles) of 2-chloro- 
benzoic acid and 700 ml. of concd. sulfuric acid was stirred 
and cooled to 20". Powdered N-hydromethylchloroacet- 
amide4 (202 g., 1.8 moles) was added over a 30-min. period 
at  20". After the reaction mixture was stirred overnight, 
the solution was poured over ice and allowed to stand for 
2 days. The solid was removed, washed with water, dried, 
and triturated with ether. The solid was removed, m.p. 
126-135'. Recrystallization from ethanol gave 300 g. 
( 65y0) of 2-chloro-5-( chloroacetylaminomethyl)benzoic acid 
(I), m.p. 144-146'. Recrystallization from dioxane and then 
from dimethylformamide raised the melting point to 147- 
148". 

Anal .  Calcd. for CloHpC12N03: C1, 27.06; N, 5.34. Found: 
C1, 27.18; N, 5.26. 

3-Carboxy-4-chlorobenzylamine hydrochloride (11). A mix- 
ture of 118.0 g. (0.45 mole) of 2-chloro-5-(chloroacetyl- 
aminomethy1)benzoic acid (I) and 400 ml. of concd. hydro- 
chloric acid was refluxed for 4 hr. After refrigerating'over- 
night, the white solid was collected by filtration, washed with 
a mixture of ether and acetone, and dried. The 3-carboxy-4 
chlorobenzylamine hydrochloride (11) (yield 91 g., 92%) thus 
obtained melted at  243-244'. 

Anal .  Calcd. for C~HpC12N02: C1, 31.93; N, 6.31. Found: 
C1, 32.14; N, 6.21. 

The free acid was obtained by neutralization with sodium 
acetate, m.p. 295-297" dec. 

Anal .  Calcd. for CsH&lN02: C1, 19.11; N, 7.54. Found: 
C1, 19.41; N, 7.68. 
Proof of structure of 6-aminomethyl-2-chlorobenzoic acid. 

Method A .  A mixture of 2.22 g. (0.01 mole) of I1 from above, 
1 g. of sodium bicarbonate, 4 ml. of 40% aqueous formalde- 
hyde and 50 ml. of ethanol was allowed to stand for 1 hr. 
A 1-g. sample of 5y0 palladium-on-charcoal was added, and 
the mixture was hydrogenated at  50" and 35 p.s.i. of hydro- 
gen. The mixture was hydrogenated at  50' and 35 p.s.i. of 
hydrogen. The mixture was filtered, evaporated, and the 
residue taken up in 5% sodium hydroxide. This solution 
was treated with charcoal, filtered, and acidified. The white 
solid I11 was recrystallized from water, m.p. 110-112".8 
The infrared spectra of an authentic specimen of m-toluic 
acid was identical with the preceding acid. 

Method B. An intimate mixture of 4 g. of I1 and 8 g. of 
soda-lime was heated in a tube and the distillate collected. 
This distillate yielded ca. 0.1 ml. of a liquid amine. A 1-ml. 
sample of pyridine was added to the liquid followed by a 
few drops of benzoyl chloride. The mixture was allowed to 
stand overnight and then worked up to yield a white solid. 
Recrystallization gave 50 mg. of white crystals, m.p. 140- 
141 '. N(4chlorobenzyl)benzamide is reported to melt a t  
141°e9 

Method C.  A mixture of 5 g. of 11, 6 g. of potassium 
dichromate, 14 ml. of water, and 8 ml. of concd. sulfuric acid 
WBS refluxed 1 hr. Potassium dichromate, 5 g., and 5 ml. of 
concd. sulfuric acid were added to the reaction and the 
mixture refluxed 2 hr. The mass was cooled, filtered, and 
the precipitate washed with water. The solid was recrystal- 

(8) A. Reuter, Ber., 17, 2028 (1884). 
(9) J. von Braun, M. Kuhn, and J. Weismantel, Ann., 

449, 206 ( I  9'26). 

lized from dioxane and gave 1.3 g. of white crystals, m.p. 
293-295'. 4Chloroisophthalic acid is reported to  melt a t  
294.5O.l0 

3-Carbomethoxy-4-chlorobenzylamine hydrochloride. A mix- 
ture of 22.2 g (0.1 mole) of 3-carboxy-4chlorobenzylamine 
hydrochloride and 235 ml. of absolute methanol was re- 
fluxed for 3 hr. and simultaneously saturated with hydrogen 
chloride. The mixture was cooled overnight. The precipitate 
was collected, washed with ether, and recrystallized from 
methanol t o  yield 16.5 g. (70%) of the desired product, m.p. 

Anal .  Calcd. for CpHIIC12N02: C1, 30.04; N, 5.93. Found: 
C1, 30.37; N ,  6.00. 

Methyl b-chloro-6-( chloroacetylaminolnethyl)benzoate. A mix- 
ture of 7 g. of 2-chloro-5-( chloroacetylaminomethyl)benzoic 
acid and 50 ml. of absolute methanol was heated on a steam 
bath while 1 ml. of concd. sulfuric acid was added dropwise. 
The solution was refluxed 1 hr., then was allowed to stand 
overnight, cooled in an ice bath, and filtered. The white 
solid was recrystallized from ethanol-water mixture, m.p. 

Anal .  Calcd. for CllH1~C12NO3: C1, 25.68; N, 5.07. Found: 
C1, 26.01; N, 5.19. 

N-Propyl 3-carboxy-4-chlorobenzylcarbamate. A mixture 
of 2.22 g. (0.01 mole) of 3-carboxy-4-chlorobenzylamine 
hydrochloride and 5 ml. of 4N sodium hydroxide was cooled 
in an ice bath. The solution was stirred vigorously and 0.01 
mole of n-propyl chloroformate and 12.5 ml. of 4N sodium 
hydroxide added simultaneously over a 3-hr. period. The 
precipitate was discarded and the clear solution acidified 
with hydrochloric acid. The white solid was collected and 
recrystallized from ethanol and from chloroform, m.p. 

Anal .  Calcd. for C,2H16C1N04: C1, 13.00; N, 5.13. Found: 
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2 17-220 '. 

83-84'. 

131-133'. 

C1, 13.18; N, 5.30. 

(10) F. Ullman and J. B. Uzbachion, Ber., 36, 1799 
(1903). 
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Disodio phenylacetate, prepared from phenyl- 
acetic acid and two molecular equivalents of 
sodium amide in liquid ammonia, has recentlyZ 
been shown to undergo conjugate addition to 
benzalacetophenone to give keto acid I (Equation 
1). Only one isomer of I was isolated from the 
reaction mixture. It has now been found that both 
isomers of I are produced in the conjugate addi- 
tion, and the configurations of these keto acids and 
their derivatives have been established. 

Neutralization of the reaction mixture in liquid 
ammonia by the addition of solid ammonium 
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