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3-Hydroxy-16,17-seco-16-norestra-l,3,5(10)-trien-17-oic Acid 
(lb).—The hydrogenolysis of the benzyl group of 1.00 g of 10 was 
accomplished as described in the preparation of 11. The solid 
residue was crystallized from Me2CO-n-C6Hi4 to give 0.63 g 
(84%) of lb, mp 195-198° (evac tube). The analytical sample 
was obtained from C6H6 as thick needles, mp 198.5-200.5° (evac 
tube), [<*]D + 6 9 ° (EtOH). Anal. (Ci,H2203) C, H. 

Doisynolic Acid (la).—Doisynolic acid was prepared by the 
method of Heer and Miescher.4 From 4.0 g of estrone there was 
obtained, after four crystallizations from MeOH-H 2 0 and one 
from Me2CO-n-C6Hi4, 0.179 g of colorless needles, mp 198.5-
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Although the physiological properties of aziridines 
have been extensively investigated, especially in con­
nection with the nitrogen mustards, there is no report 
in the literature regarding the biological properties of 
aziridinones. We report here the preparation of an 
aziridinone (I), which is a derivative of 1-aminoada-
mantane, a compound in which there has been a con­
siderable pharmacological interest since its antiviral 
activity was discovered.2 

IliCHBrCOCl — > RiCHBrCONHR, — > RiCH CO 
\ / 

Nils 
II III I 

I'M = 2-Bu 
R2 = 1-adamantyl (CioHu) 

Experimental Section3 

N-(l-AdamantyI)-2-bromo-3,3-dimethyIbutyramide (III).—A 
solution of 1.00 g (8.6 mmoles) of 3,3-dimethylbutyric acid in 
SOCl2 (1.0 ml) was refluxed for 30 min and excess SOCI2 was 
removed under reduced pressure at 30°. The acid chloride was 
dissolved in 2.3 ml of CCU and refluxed with Br2 (0.53 ml, 9.6 
mmoles) for 2.5 hr. The resulting bromo acid chloride was 
treated gradually with an ice-cold solution of 1.31 g (8.6 mmoles) 
of 1-aminoadamantane and 1.14 g (11 mmoles) of Et3N in 60 
ml of CH2C12. The reaction mixture was then treated with H 20, 
extracted with CH2C12, and the combined CH2C12 layers were 
washed (5% HC1, 5 % NaOH, H 20, saturated NaCl solution) and 
dried (Na2S04). The solvent was removed in vacuo to give crude 
III, which was recrystallized from heptane to furnish 2.30 g (82% 
over-all) of crystals, mp 182-183°. Anal. (Ci6H26BrNO) C, H, 
B r , N . 

l-(l-Adamantyl)-3-i!-butyIaziridinone (I).—A solution of 1.00 
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200° (evac tube), [ « ] D +105° (c 0.470, E tOH) [lit.4 mp 199-
200°, [ « ] D +102° (c 0.475, in EtOH)] . 
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g (3.1 mmoles) of III in 150 ml of dry Et 2 0 was stirred with 0.55 
g (4.9 mmoles) of KO-(-Bu at 0° for 15 min (progress of the reac­
tion was followed by ir spectroscopy). The reaction mixture 
was filtered through a sintered-glass funnel and the filtrate was 
removed under reduced pressure at room temperature. The 
solid residue was recrystallized from heptane to afford 0.51 g 
(68%) of the aziridinone I : mp 82-83°; ir, 1830 cm - 1 ; nmr, 
T 7.32 (1 H, s), 7.73-8.42 (15 H, m), 9.02 (9 H, s). Anal. 
Calcd for C16H26NO: C, 77.68; H, 10.19; N, 5.66. Found: 
C, 77.46; H, 10.07; N, 5.55. 
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Fluorination of carcinogenic aminoazo dyes greatly 
enhances the activity of these compounds except when 
the sites involved in carcinogenesis are blocked by sub­
stitution with the halogen.1,2 As these sites are on the 
diamine ring, various difluoroanilines are required for 
synthesis of the dyes. This communication reports 
some observations and new compounds of interest 
which have arisen during attempts to prepare 2,3-di-
fluoroaniline. 

Experimental Section3 

2-Chloro-3-fluoronitrobenzene.—2,3-Dinitroaniline4 (162 g) 
was suspended in HC1 (5.5 N, 490 ml) and a solution of N a N 0 2 

(100 g) in H 2 0 (120 ml) was added slowly with constant stirring, 
the temperature being maintained below 0° by the addition of 
solid C0 2 to the mixture. The mixture was stirred for a further 
30 min and then a slight excess (204 g) of solid sodium fluorobo-
rate was added slowly with constant stirring. After a further 30 
min, the precipitate was filtered off under vacuum, washed with a 
small volume of chilled saturated sodium fluoroborate solution, 
and allowed to dry in the dark. The product, 2-chloro-3-nitro-
benzenediazonium fluoroborate, was a bright yellow solid 
(193 g, 80%) which darkened upon exposure to light. The di-
azonium salt was dried further in a desiccator (NaOH, silica gel) 
and then decomposed by intimately mixing small portions (10 g) 
with washed, dried sand (20 g) in a 500 ml round-bottomed flask 
fitted with a condenser and heating carefully in an oil bath. 

(1) J. A. Miller, E. C. Miller, and G. C. Finger, Cancer Res., 13, 93 (1953). 
(2) J. A. Miller, E. C. Miller, and G. C. Finger, ibid., 17, 387 (1957). 
(3) Melting points are corrected and were determined in a capillary tube; 

boiling points are uncorrected. Analyses were performed by the CSIRO 
Australian Microanalytical Service. 
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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. 

TABLE I 

l-AliY'LKOUMAMlIHNO-L-AltYLTHIOCAHUAMllJE I I Y D U O U U L U I U D U ( I ) 

Ar 

Ar 'XIICX CNI1.-1IC1 
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!I 
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Ar ' 

Culls 
Cslls 
Calls 
C«Hs 
C.I i j 
Cells 
Cslls 

JJ-ClCsill 
J J - C 1 C S H 4 

p-cicau 
J J - C I - C H H . 

p-Cl-CsHi 
7)-Cl-CeH4 

p-Cl-CeHi 
p-OCsHsCst l j 
p-OC.HsC.j l t i 
m - C H s C j l l i 
m-ClhCelU 

m-CIIsC. lU 
m - C I h C . I l t 
m-CI lsCal l i 
m-ClfaCsUi 
•m-CH^Cetb 

o-ciriCoHi 

Ar 

Cslls 
i)-CU,C,iH4 

wi-CHsCetb 
o-CHsCeH, 
/i-OCsrisCsU.4 
;)-ClCsH4 

;)-BrC6lI4 

P-CHi.CslU 
m-CHiC' iHi 
/J-OC-jHsCsIb 
CeHs 
P-CIC.H4 
M - C 1 C « E U 

/J-lirCsHr 
o-CHsCsl I . 
p-CHsC«H4 

;;-ClC«H4 

p - B i ' C U , 
M - C I C H , 

m-CIUCel l i 
C.Hs 
ji-OC-dLCslU 
P - C H i C m 

;<-OC.lI;CoIl4 

F o r m u l a " 

C n H u N i S - H C l 
C l s H u N . S - H C l 
C i s I i i sNjS-UCl 
C i i H i s X j S - l I C l 
C l t l l i . N » O S ' H C l 
C I 4 H I S C 1 N \ S - H C 1 

C i 4 l l r j B r N 4 8 - H C l 
C i s H u C l N i S - H C l 
C " I S H I 5 C 1 N 4 S - H C 1 

C i e H i ; C l K 4 O S . H C l 
Ci4Hi3ClN"4S-HCl 
C u H i i C h X t S - H C ' l 
(MHi-iCljNuS-HCl 
C i 4 Hi=BrClN 4 S-HCI 
CnH2oN 4 OS-HCl 
Ci-HioN^OS-HCl 
CislTisCIN4S'UC'l 
C i : , H u R r N 4 S - H C l 
C i sd i sC lN^S-HCl 
C : i l l i 8 N 4 S - I I C l 
C i s H i 8 N 4 S ' H C I 
C I T H M N 4 O S - H C I 
C i sHisNiS-HCI 
C n l l j . N . O S - I l C i 

Yield, 
' / , ' • 

92 
90 
88 
90 
85 
So-

so 
78 
75 
70 
85 
80 
78 
75 
70 
70 
75 
70 
75 
90 
8.5 
70 
88 
65 

M p , 

157-
153-
13.5-
142 
133-
150 -
1 18-
1 52 
125 
148-
1 25-
121-
115 
118-
117-
145 
143-
127-
127 
126 
141 
143 
115 
136 

• ' ( ' 

•158 
•155 
•137 

•135 
•151 
•150 

•151) 
-126 
-125 

-121 
-119 

-111 
-128 

-127 

•1 16 

" 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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