
196 NEW COMPOUNDS Vol. 12 

Decomposition occurred at 187° with evolution of dense white 
fumes, and droplets of a dark brown oil collected in the flask 
and condenser. The oil was extracted with acetone (three 
100-ml portions) and steam distilled to give a yellow oil in \'i'"f 

yield, bp 23o-236°. Anal. (C„H3C1FN02) C, II, CI, N; F: 
calcd, 10.8; found, 10.1. 

2-ChIoro-3-fluoroaniline.—2-Chloro-o-fluoronitrobenzene (19.0 
g) was heated under reflux (15 min) with SnCl2 (118 g) and HC1 
(11 X, 180 ml). The solution was then basified with NaOTI 
(2 .Y) and extracted with CHCI3 (four 100-ml portions) to yield 
12.5 g (77r ,() of a clear colorless oil, bp 212-215°. 

2-Chloro-3-fluoroacetanilide.—2-Chloro-3-rIuoroaniline was 
acetylated with Ac20-NaOAc to give colorless needles, mp 131-
132° (from EtOM). Anal. (C8H7C1FN0) C, II, F, N: COCH,: 
calcd, 22.0: found, 22.4. 

2,6-Dinitrofluorobenzene.—Another attempted method of 
preparation of 2,3-difltioroaniline involved the initial preparation 
of 2,6-dinitrofluorobenzene, which was accomplished by two 
routes different from those previously reported.6"" 

(a) Fluorobenzene (251 g) was heated (2 hr) on a water bath 
with constant stirring with a mixture of H2SO4 (36 X, 1.5 1.) 
and fuming IT2SO4 (20 ' c , 300 ml). The reaction mixture was 
cooled to 0° and solid K N 0 3 (750 g) was added slowly, the tem
perature being maintained between 40 and 60°. The solution 
was then heated at 110° (20 hr) and poured onto ice and the 
white precipitate was filtered off under vacuum; after being 
pressed dry, the precipitate was heated tinder reflux C7.5 hr) 
with lT2kS04 (18 X, 1.9 1.) and the reaction mixture was poured 
onto ice and extracted (lit-/), four 200-ml portions). Evapora
tion of the dried (Na»SO() ether extract yielded 104 g (22c'( ) of a 
vellow, steam-volatile oil, bp 288-290° dec. Anal. (Ce,U3-
FN,04) C, II, F, N. 

(b) 3,5-!)initro-4-chIorobenzenesulfonic acid (60 g), prepared 
by the method of Schultz,8 was heated with anhydrous K F (31 g). 
li.MF (100 ml), and CJhs (100 ml) until the temperature of the 
distillate was 120° in order to dehydrate the system. The mix
ture was then heated under reflux (10 hr), brown fumes being 
evolved throughout. The D M F was then removed under re
duced pressure and the residue was heated under reflux (8 hr) 
with H2S04 (7.V, 1.25 1.). Extraction with CHC13 (four 100-ml 
portions) gave a vellow, steam-volatile oil, bp 288-290° dec, in 
22'',', yield! 

2-Fluoro-3-nitroaniline.—2,6-Dinitrofluorobenzene (28.5 g) 
was heated under reflux (30 min) with SnCL, (90 g), HC1 (3 .V, 
540 ml), and EtOH (130 ml).9 The reaction mixture was basi
fied with 2 X NaOII and extracted (Et20, seven 200-ml portions) 
to give (1.1.2 g, 43%) yield when crystallized from petroleum 
ether (bp 40-60°) as orange needles, mp 99-100°. Anal. (CJ1-,-
F N - A ) C , II, N : F : calcd, 12.2; found 12.7. 
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Various 1-arylformamidino-l-arylthiocarbamide hy
drochlorides have been synthesized for biological test
ing since these compounds might prove to be antithy
roid drugs due to their facile oxidation into the corre
sponding heterocyclic bases. 

Experimental Section 
Following the general technique for the reaction as worked out 

by earlier workers,1 - 1 it has been found possible to prepare many 
substituted 1-arylfomiamidino-l-arylfhiocarbainide hydrochlo
rides (I) by < he interaction of aryleyanamides with the approprial e 
t hiocarbamides. 

I -Phenylformamidino-1 -phenylthiocarbamide Hydrochloride.' 
—Equimolecular quantities of phenylcyanamide (() g) in dry 
Et2() and 1-phenylthiocarbamide (8 g) dissolved in acetone were 
mixed and dry IIC1 was passed 1 hrough the mixture for a few 
minutes. A colorless crystalline product separated which was 
filtered ami washed freely (warm Me^CO, EtaOi (mp 158°). 
It. could not be crystallized as it decomposed on boiling with any 
common solvent. 

Similarly other substituted formamidinoUiiocarbamide hydro
chlorides have been prepared and the results are summarized 
in Table 1. 
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" The analytical values for N, S, and equivalent weight for all 
the compounds were found in agreement with the value calculated 
for I. All compounds were water soluble and could not- be 
crystallized without decomposition. 
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This communication deals with the synthesis of a 
series of 3,3-disubstituted N-(/3-guanidinoethyl)aze-
tidines1 and 3,3-disubstituted N-guanylazeti dines 
(Table I). 
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