
Sept. 20, 19.5~ 

30 cc. of 2B ethanol. Then an additional 3 g. of parafonnal­
dehyde was added, the reaction mixture refluxed for 15 
minutes and :filtered hot. The product separated from the 
cooled :filtrate, yield 4 g., m.p. 193-194° after recrystalli­
zation from ethanol-acetone. 

Anal. Calcd. for C14H190aN2Cl: N 9.38. Found· N 
9.64. ' . • 

P-Nitro-.._,-dimeth:ylaminopropiophenone Hydrochloride.­
To a _refluxmg solution of 40.75 g. of dimethylamine hydro­
chlonde, 22.5 g. of paraformaldehyde, 1.5 cc. ·Of coneen­
tra~ed hydrochloric acid in 200 cc. of 2B ethanol, 82.5 g. of 
P-mtroacetophenone was added portionwise over a period of 
1 ho~r. The reaction mixture was refluxed an additional 
15 mmutes, c.?oled and the keto base filtered, yield 20 g., 
m. p. 190-191 after recrystallization from ethanol-ether, 

Anal. Calcd. for C11Hu03N2Cl: N, ltJ),83, Found: 
N, 10.86. 
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Some Notes on the Chemistry of Arsafluorinic Acid 1 

BY RICHARD J. GARASCIA AND I. VICTOR MATTEI 

RECEIVED MAY 27, 1953 

Arsafiuorinic acid (I) has been the object of only 
scant attention. Aeschlimann, et al., 2 were the first 
to report its preparation from ring closure of bi­
phenyl-2-arsonic acid. 

0 OH 
"'-As( rsn/9 A 

~--~ 
I 

The chemistry of the system was somewhat ex­
tended by Cookson and Mann3 who prepared 
se':eral 9-substituted arsafiuorenes. Rerently, 
F~telson and Petrow4 reported a more varied 
senes of compounds obtained by ring-closure 
methods and by direct substitution. This la.st 
publication appeared when we were in the final 
stages of some research in the same field. Though 
our efforts were not so extensive as those of Feitel­
son and Fetrow, many of the compounds reported 
by them had been prepared by us, and agreement 
on the data concerning these was, in general, very 
good. There were some points of difference, 
~owever~ arn;l some new material which may be of 
interest in view of the paucity of information per­
taining to the system. 

The parent compound, arsafiuorinic acid was 
synthesized according to the method of A~schli­
mann by treating biphenyl-2-arsonic acid with 
concentrated sulfuric acid for ten minutes at 100°. 
The co~poull;d obtained, ho~ever, had consistently 
a meltmg pomt of 327-328 . Since Cookson and 
Mann had reported a melting point of 299° the 
product was submitted to further examin~tion. 
Conversion to 9-chloro- and 9-iodoarsa:fiuorene gave 
products melting at described temperatures. 2 

T~e neutral equiva!e!1t, determined by titration 
with standard alkah m an alcohol-water medium 

(1) Abstracted from a thesis presented by I. Victor Mattei in partial 
fulfillment of the requirements for the Master of Science degree at 
Xavier University. 

(2) J. A. Aeschlimann, N. D. Lees, N. P. McLeland and G. N. 
Nicklin, J. Chem. Soc., 117, 66 (1925). 

(3) G. H. Cookson and F. G. Mann, ibid., 2888 (1949). 
(4) B. N. Feitelson and V. Petrow, ibid., 2279 (1951). 
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using phenolphthrud.n iAdicator. ga~ values (260, 
259) close to the cakala.~d tno~ular weight of the 
compmmd. .An~i~ 'ilna1ysis gave results con­
sistent ~th th~. ~culated . content. Finally, 
hyd.!~lySlS and oxidation of 9--cblorou~ene by 
a.dd1tion of :80% hy~ peroxid~ to the suspett­
sYon of the. com:pouud m hot JYOta.sslUln hydroxide 
oolution gave, on aci:diticatloo.. arduoriti.ic acid 
melting at 328-328-2°. The purity cl the com· 
pound was then conft~d. Feite!S'On and ~trow 
indicate the mclting tempera~ to b~ n.bove 300'(>. 
~ si~p1er me~od for preparing the 9--chloro 

denvattve was discovered. It consists in sus­
pending arsa:fiuorinic acid in glacial acetic acid 
heating to 8'0° and adding phosphorus trichlorid~ 
dropwise with stirring until the arsiuic a.cld dis­
solves. Coo¥ng effect~ the separat~on. of 9.-chloro­
arsa:fiuorene m good yield and punty. This pro­
cedure was also applied, using chloroform as a 
solvent ~d :phosphorm; tribromide, to prepare for 
the first time 9-bromoatsa:fiuorene, melting at 178"'. 
Nitration of arsa!uorinic acid to give the 2-nitto 
c?~pound . was acc~_mplished .by a method very 
snnilar to that descnbed by Feitelson and Petrow, 4 

but these ?-nth.ors dn not comment ·on the sttrp.rlsing 
ease of mttation. The reaction is ~arried out at 
5° with little more than the calculated quantity of 
~itri_c acid. This facr1ity for nitration is 1111e'Xpected 
m view of the electronegativity of th~ a.rsini~ add 
grouping. Dinitration is imminent and is indeed 
readily accomplished under mild conditions'. ' 

From the nitroaninic acid, 2"-nitro-9--chloro­
arsafiuor~e W3;S prepared by the action of phos­
phorus tr1chlonde. These haloarsines are useful 
compounds for purification and characterization 
since they represent solttble, crystallizable materials 
~th good lll~~ points .• In the same way, 3-
ru.~u?nntc acid, ?bta~ed by ring closure of 
5-n1trob1phenyl.:2-arson1c acid, was converted to 
3-~tro-9"ch1?roa:rsallttorene. Sifuilli.rly, in the case 
of .111te~ediat~ used in ring closing attempts, 
5-nitrobiphenyl-2-dichlotoarsine and 4'·nitro­
biphenyl-2..dicltloroarsine were prep&i'\ld. 

Reduction of the S~nitro compound to the amine 
-yvas accomplish~d _'With alkaline ferrous hydroxide 
in a manner ~~milar to that already described4 

except that botlmg-water temperature was used in 
the ~al stage. This amine decomposed without 
melting and had a clean yellow color instead of the 
p~nk color deS<:ribed for .it. We suggest that the 
pink color of the . matenal obtained by Feitelson 
and Fetrow was due to the presence of some di­
n.itroarsa:fiuorinic . a?d in ~he starting material 
since we have obtained a hght red product from 
attempts to reduce the dinitro compound with hot 
alkaline ferrous hydroxide. In the latter case 
evidence is incomplete, but our observations are at 
variance with. those of Feitelson and Petrow who 
claim to have been unable to effect reduction of the 
dinitro-arsinic acid either with ferrous hydroxide or 
~atalytic hydrogenation. Our light red material 
is pro~ably not the diamine, but represents at least 
a partially reduced stage, perhaps the nitroamine. 

EXperlmental 
Pr.eparation of Haloarsines. General Procedure.-Ap­

prox1mately 2 g. of the arsottic or arsinic acid was suspended 
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in 10 ml. of either glacial acetic acid or chloroform. The 
mixture was heated on a water-bath and the appropriate 
phosphorus trihalide (1-2 ml.) was added dropwise with 
shaking until the suspension completely dissolved. The 
solution was warmed 10--15 minutes on the water-bath, 
filtered, and allowed to cool. The crystalline material de­
positing was recrystallized, usually from chloroform. In 
this manner were prepared 9-chloroarsafl.uorene (I), 9-
bromoarsafl.uorene (II), 2-nitro-9-chloroarsafl.uorene (III), 
3-nitro-9-chloroarsafl.uorene (IV), 5-nitrobiphenyl-2-di­
chloroarsine (V) and 4'-nitrobiphenyl-2-dichloroarsine (VI). 
Details are given in Table I. Melting points were obtained 
with an aluminum block using a calibrated thennometer. 
Arsenic analysis was accomplished according to the proce­
dure of Robertson.• 

TABLE I 

PREPARATION OF SOME HALOARSINES 
Reac- Re-
ti on crystn. 

Com- sol- sol- Yield, M.p., Arsenic, 3 
pound ventb ventb %a oc. Cakd. Found 

I A B 43.2 160--161 
II B B 65.1 174-175 24.48 25.55 

III A B 79.3 186-187 24.43 24.36 
IV A B 80.1 199-200 24.43 24.47 
v A B 70.9 105--106 21.84 21.78 

VI B c 76.5 81-82 21.84 21.35 
a Yield calculated from weight of recrystallized product. 

b Key to solvents: A, glacial acetic acid; B, chloroform; 
C, benzene-petroleum ether. 

(5) G. R. Robertson, THIS JOURNAL, •3, 182 (1921). 
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The Preparation of Two Fluorinated p-Dihalo­
benzenes 1 

BY MAX HELLMANN AND ANDREW J. BILBO 

RECEIVED MAY 22, 1953 

A number of benzene derivatives containing 
fluorine and other halogens have been reported in 
the literature. 2 None of these compounds, how­
ever, contain two halogen atoms, other than 
fluorine, in positions para to each other. More 
recently Finger and co-workers3 prepared l,4-
dichloro-2,5-difluorobenzene and l,4-dibromo-2,5-
difluorobenzene as the first compounds of this 
type to be made. 

In this paper two new compounds of this series 
are reported containing one and four fluorine atoms, 
respectively. They are l,4-dichloro-2-fluoroben­
zene, which was prepared from 2,5-dichloroaniline 
by the Schiemann reaction, 2 and 1,4-dibromo-2,3,-
5,6-tetrafluorobenzene, which was obtained by 
brominating sym-tetrafluorobenzene. Finger and 
his associates had prepared this tetrafluorobenzene 
but found it relatively resistant to further sub­
stitution such as nitration and chlorination. 3 

Our attempts to brominate this compound failed 
under mild conditions, but by using fuming sulfuric 
acid as a solvent, a good yield of· the desired product 
was obtained. The identity of both new com­
pounds was established by chemical analysis and 
by their ultraviolet absorption spectra. 

(1) This paper is based on work sponsored by the Ordnance Corps, 
United States Department of the Army. 

(2) For references up to 1946 see A. Roe, "Organic Reactions," 
Vol. V, John Wiley and Sons, Inc., New York, N. Y., 1949, pp. 193-228. 
~ (3) G. C. Finger, F. H. Reed, D. M. Burness, D. M. Fort and R. R. 
Blough, THIS JOURNAL, '13, 145 (1951). 

The ultraviolet absorption data of the two new 
fluorinated p-dihalobenzenes and their non-fluorin­
ated analogs are presented in Table I. The 
shapes of the ultraviolet absorption curves for 
these new compounds agree with those generally 
found for aromatic compounds. 4 It is evident from 
these data that the introduction of fluorine atoms 
does not affect the main absorption bands appre­
ciably. The secondary bands appear to be intensi­
fied in the fluorinated compounds, but they do not 
show any significant shifts. More detailed data 
on the ultraviolet absorption spectra of these and 
other fluorinated benzenes will be published at a 
later date. 

TABLE I 

ULTRAVIOLET ABSORPTION DATA 
Primary band 

Molar 
ab­

sorb­
a nee 

Secondary band 

Compound 

1,4-Dichlorobenzene 

Wave 
length, 

A. 

2248 12,900 

1,4-Dichloro-2-fl.uorobenzene 2240 11, 400 

1,4-Dibromobenzene 2278 15, 500 

1,4-Dibromo-2,3,5,6-tetra­
fl.uorobenzene 

2275 18,400 

Experimental 

Wave 
length, 

A. 
2650 
2728 
2805 

2665 
2718 
2795 

265.5 
2733 
2821 

2480 
2700 

Molar 
ab-

s<>rb-
ance 

300 
390 
330 

780 
1080 
1030 

290 
300 
195 

1750 
1100 

I. 1,4-Dibromo-2 ,3,5 ,6-tetraftuorobenzene .-The bro­
mination was performed in a 100-ml. three-neck flask 
equipped with a mercury-sealed stirrer, condenser and a 
dropping funnel. Into this fl.ask 14 ml. of bromine, 15 ml. of 
60% fuming sulfuric acid and 0.5 g. of aluminum bromide 
were introduced. The mixture was stirred and 10 g. of 
1,2,4,5-tetrafluorobenzene was added dropwise. An exo­
thermic reaction occurred with the evolution of Vlhite fumes. 
After the addition was completed, the flask was heated in a 
watet-bath at 50-60° for 4 hours. The contents were then 
carefully poured over cracked ice. The product settled out 
as a brownish solid which was filtered and washed succes­
sively with sodium carbonate, sodium bisulfite and water. 
It was then recrystallized from a methanol-water mixture 
and dried at room temperature; yield 16 g. (78%), m.p. 
76-77°. 

Anal. Calcd. for CeF,Br2: F, 24.68; Br, 51.91; mo!. 
wt., 307.9. Found: F, 24.7; Br, 51.7; mo!. wt., 296. 

Z. 1,4-Dichloro-2-fluorobenzene.-A suspension of 49.6 
g. of 2,5-dkhloroaniline hydrochloride in 40 ml. of concen­
trated hydrochloric acid and 80 ml. of water was stirred and 
cooled to -5 °. A solution of 19. 7 g. of sodium nitrite in 
60 ml. of water was added dropwise while the temperature 
was maintained at -5°. After the addition was completed, 
tbe solution was stirred for 5 minutes. Any solid that re­
mained at this point was removed by filtration at 0°. To 
tbe clear filtrate 42 ml. of 40% fl.uoboric acid was added 
rapidly. The resulting suspension of the diazonium fluo­
borate was stirred vigorously at about 5° for 30 minutes and 
filtered. The precipitate was washed with 25-ml. portions of 
5% fluoboric acid, methanol and ether. The salt was then 
spread out on a large filter paper and dried in air; yield 46.6 
g. (72%). 

The diazonium fluoborate was decomposed in a system 
containing two flasks connected by a bent tube of huge bore. 
The salt was introduced into one flask and the other was 
cooled in an ice-bath. The receiving flask was connected 
to a trap, cooled in ice, which had an outlet to the hood. 
The decomposition was performed by intermittent heating 
with a Bunsen burner until no more white fumes were given 

(4) L. Doub and J. M. Vandenbelt, ibid., 69, 2714 (1947). 
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