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Decomposition occurred at 187° with evolution of deuse white
fumes, and droplets of a dark brown oil collected in the flask
and coudenser. The oil was extracted with acetoue (three
100-1ml portionus) and stean distilled to give a yellow oil in 159,
vield, bp 235-236°. Anal. (CH;CIFNO,) C, H, Cl, N: I:
caled, 10.8; found, 10.1.

2.Chloro-3-fluoroaniline.—2- Chloro-s-fluoronitrobenzene (19.6
) was heated under reflux {15 min) with SuCl, (118 g) and HCl
(1 N, 180 ml). The solution was then basified with NaOH
(2 V') and extracted with CHCly (four 100-ml portions) to yiekd
12.0 g (7700) of a clear colorless oil, bp 212-215°.

2.Chloro-3-fluoroacetanilide.——:2-Cliloro-3-fluoroaniline wax
acetylated with Ac;0O-NaOAc to give colorless needles, mp 151~
1:32° (from EtOH). Anal. (C:H:CIFNO) C, 1, F, N; COCH,:
caled, 22.9; found, 22.4.

2,6-Dinitrofluorobenzene.—Another attempted method of
preparation of 2,3-difluoroaniline involved the initial preparation
of 2,6-dinitrofluorobenzene, which was accomplished by 1wo
routes different from those previonsly reported.’~7

(a) Fhiorobenzene (251 g) was heated (2 hr) on u water bath
with constant stirring with a mixture of 80, (36 N, 1.5 L)
and fuming H,S0, (209¢, 300 ml). The reaction mixiure wus
cooled to 0° and solid KNO; (750 g) was added slowly, the tem-
perature being maintained between 40 and 60°. The sohition
was then heated at 110° (20 hr) and poured outo ice and 1he
white precipitate was filtered off nuder vacunm; after being
pressed dry, the precipitate was heated under reflux (7.5 hr)
with H.80, (18 N, 1.9 1) aud the reaction mixture was poured
onto ice aud extracted (K,0, four 200-ml portions). Lvapora-
tion of the dried (Nu.8Q,) ether extract vielded 104 g (22¢7) of n
vellow, steam-volatile oil, bp 288-200° dec. Anal. (Gl
FXN.00) G, H, F, N.

(b) 4,5-Dinitra-4-chlorobenzenesutfonic acid (60 g), prepared
by the method of Schnltz,® was heated with anhydrons KF (31 g2,
DAIF (100 D), and Cylls (100 mnl) until the temperature of the
distillate was 120° in order to dehydrate the system. The mix-
ture was then heated nnder reflux (10 hr), brown fumes being
evolved throughout. The DMF was then removed under re-
duced pressure and the residie was heated nuder reflux (8 hr)
with H,80, (7N, 1.25 L),  Extraction with CHCl; (four 100-1ul
portions) gave a vellow, steam-volatile oil, bp 288-200° dec, 1
22¢0 vield.

2-Fluoro-3-nitroaniline.—2,6-Dinitrofluorobenzene (285 g)
was heated nnder reflux (30 min) with SuCl, (90 ¢), HCL (3 .V,
540 ml), and EtOH (130 ml).? The reaction mixture was busi-
fied with 2 & NaOH and extracted (Ft,0, seveln 200-1nl portions)
to give (11.2 g, 43%,) vield when crystallized from petrclemn
ether (bp 40-60°) as orange needles, p 99-100°.  _tnal. (CiH:-
INLO0,) C, H, N; Fr oealed, 12.2; found 12.7.
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Various 1-arylformamidino-1-arylthiocarbamide hy-
drochlorides have beern sytthesized for biological test-
itig since these compounds might prove to be antithy-
roid diugs due to their facile oxidation into the corre-
spotiding heteroeyclic bases.
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Experimental Section

Following the general technique for the reaction as worked ont
by earlier workers,! ™ it has been found possible to prepare nnny
substituted  I-arviormamidino-l-arylthiocarbamide  hydrochlo-
rides (I} by the interaction of aryleyanainides with the approprisnte
i hiocarbamides.

1-Phenylformamidino-1-phenylthiocarbamide Hydrochloride.’
—Lquimolecular quantities of phenylevananide (6 g) in dry
Et.0 and -phenylthioearbamide (8 g) dissalved in acetone were
mixed and dry HCl was passed through the mixawre for a few
nimntes. A colorless erystalline product =eparated which was
filtered and washed freely (warm MeCO, Et.00 imp 55
[t canld not be cryvstallized as it decomposed on hoiling with any
cololl solvent.

Stuilarly orher sabstituted fornpunidinothiocarbamide hyvdro-
chlorides have been prepared and the results are smmmrized
m Table 1.

TasLe I
1-ARYLIFORMAMIDINGO- L-ARYLTHIOCARBAMIDE HybROCHLORIDE (1)

Ar
A\l"_\'ll(‘;N-f-({fNHZ -HCH
' i
NI R
Yield,

No. A Ay Formula” i Mp, "¢
I Cells Celly CutlyNgS - 1CI 92 [H7-158
2 Cslls p-CHCaly Ci3H1sN4S - HCI 94 133—-1550
3 Gyl m-CH3CsHy CisH1sNS HCI 88  I35H-147
b Cells 0-CI13Cs11y CHieNS - 11C 90 142
5 CsHs n-0CH;Cells  CisHisN4:OS- HC1 85 133135
G CyH; p-CICsTH s CigbisCINGS - HC 85 150-151
7 CeHa p-BrCsHy CullizBrNgS-1ClI 80 148-150
8 p-CICs1Ts p-CH5Csll4 CisHuCINGS - HCH 78 152
b p-ClCeltls m-CHaCeH CiHisCINGS - HCI 75 125

10 p-ClCeliy p-OCHCHy  CieHirCINGOS - 1 70 148150
It p-Cl-CeHx CoHs C1HiCINGS - HCI 85 125-126
2 p-Cl-CsHy p-ClCyHy CiuHi:CLNS - HCL 80 124-125
13 p-Cl-Cshiy - ClCsHa CuHpCLNS HCH 78 115

14 p-Cl-Cely p-BrCsHy Cl112BrCINGS - HCH ™ 118-121
15 p-OC:H;Cstly  0-CHsCsllg CirH2oN408 - HCL 70 [i7-119
16 p-OCHsCslly p-CHsCally CisHaN4OS8-HCI 70 145

17 m-CHsCells p-ClCsHy Cpl:CINGS - HCL w0 P43-111
I8 m-CHyCsHy p-BrCsty CiHisBrNeS - HCI TOO 127148
19 m-CllaCslls m-CLC g1y Cip i CINgS - HCI T 127

20 m-ClisCslls m-CI3Cel 1y CislhigNaS - HCL G0 26127

21 m-CHsCeldy I Cip FsNeS - HCH 85 141

22 m-CHsCslly p-0C01L,Cslls CplioNsOS- - HCI 70 143

23 m-CHuCelly p-ClLCeIL Cisl11isN4S - HC1 88 145116

24 0-CIHCel p-OCAL eI Crlle N.OS-1Ci 653 156

* The analytical valies for N, S, aud equivalent weight for all

the componnds were found in agreement with the value calenlated
for 1. Al coampounds were water soluble and conld nat be
erystallized withant decomposition.
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This communication deals with the synthesis of a
series of 3,3-disubstituted N-(8-guanidinoethyl)aze-
tidines! and  3,3-disubstituted N-guariylazetidines
(Table I).
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