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TABLE I 

O-PHTHALIC ACID DIAMIDES 

Us Ri 

H H 
n C:H:! 

II C2H, 
H H.-C ;IH-

H n-C4H,, 
H /-C3HT 

II f-CH., 
ir caiu 
H CH2C6II;, 
II C6H, 
H o-CH»C,H4 

II »i-CH3C6H 
II p-CH3C6H4 

II o-OHC6H4 

II w - O H C J h 
II p-OHGJL 
CH3 CH3 

C2H5 O J I , 
CH,C61f., CH,C6Hr, 

C-,11,0 
" M = MeOH dried following the method of 

E = EtOH, X = C6H.;XO,, B = Cells dried 
75'••; aqueous EtOH, A = drv Me2CO. '' It. 
'' J. B. Tingle and II. F. liolker [Am. Chem. J 
most cases the recorded melting point was reg 

Over-all 
yield, 

Vc 
85 
:>4 
85 
77 
SI 
67 
74 
68 
82 
67 
78 
81 
73 
60 
74 
75 
39 
76 
39 
64 

Re-
crystn 

solvent11 

M 
K„,„ 
E 
E 
E 
E 
E 
E 
E 
N 
B 
B 
B 
E,,,,, 
A6r, 
A.w 

A.-,,, 
A,-,„ 
E7i 
A 

Mp, °C 

257 
228 dec 
208 
212 
208 
233 
245 
225 
203 
259'' 
217 
203 
228'' 
263 
211 
190 
182 
124 
161 
168.5 

Formula 
C,4H12N,02 

Ci;,H14N202 

Ci6Hi6X202 

Ci,H18N202 

C lsH2„N20, 
C17Hi*N202 

Ci»IUN202 

C2(1H22X202 

C2 ,Hi,X2()2 

C2(JH16N202 

C 2 1 H, s X 2 0 2 

C 2 1 H l s X,0 2 

C 2 iH , ,X 2 0 2 

C2(iHi6N20;i 
C2( )H16X202 

C2 l lH16N202 

c,ai l6x2o2 
C2l,H„,N202 

C 2 S H 2 4 N 2 O 2 

C'iaH2oX202 

, Carbor 
Calcd 

70.06 
70.87 
71.70 
72.40 
73.03 
72.40 
73.03 
74.60 
76.43 
76.01 
76.43 
76.43 
76.43 
72.35 
72.35 
72.35 
71.64 
73.03 
80.07 
74.90 

i, % • 

Found 
69.88 
70.50 
71.78 
72.11 
73.28 
72.28 
73.08 
74.44 
76.56 
76.21 
76.03 
76.69 
76.39 
72.33 
72.59 
72.44 
72.02 
72.95 
79.90 
73.95 

,—Hydi 
Calcd 
5.04 
5.52 
6.02 
6.43 
6.81 
6.43 
6.81 
6.89 
5.50 
5.10 
5.50 
5.50 
5.50 
4.86 
4.86 
4.86 
5.97 
6.81 
5.76 
6.55 

•ogen, %— 
Found 
4.94 
5.92 
6.19 
6.35 
6.98 
6.50 
7.03 
6.87 
5.78 
5.11 
5.32 
5.70 
5.38 
4.89 
4.74 
5.13 
6.15 
6.82 
6.03 
6.59 

Nit 
Calcd 

11.67 
11.02 
10.45 
9.95 
9.46 
9.93 
9.46 
8.70 
8.49 
8.87 
8.49 
8.49 
8.49 
8.44 
8.44 
8.44 

10.44 
9.46 
6.67 
9.10 

ro^en, %— 
Found 

11.7S 
11.02 
10.10 
9.95 
9.44 
9.68 
9.20 
8.87 
8.33 
9.00 
8.61 
8.57 
8.56 
S.67 
S. 53 
8.53 

10.05 
9.20 
6.59 
9.34 

R. Lund and J. Bjerrum [Ber., 64, 210 (1931)], E^ = EtOH dried by the same method, 
and distilled over Xa, A6« = 60c

( ' aqueous Me.CO, A.w = 50c"c aqueous Me2CO, E73 = 
D. Reynolds and U. L. Anderson [J. Org. Chem., 28, 3223 (1963)] report mp 230-231°. 
, 30, 1889 (1908)] report mp 168°. Some of our samples melted sharply at 219° but in 

istered. Nevertheless all samples gave good analytical data. 

cm-1 , instead of bands at 3300, 1680-1630, and 1570-1515 cm - 1 , 
is a clear indication that the diamide compound has been trans
formed into one of the two possible imides, usually X-phenyl-
phthalimide. Ultraviolet spectroscopy is less useful since no 
correlation between absorption bands at 224-230 and 250-260 
imi and structure is apparent. 
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Possible Anti fert i l i ty C o m p o u n d s . IV.1 

J)iphenylnaphtho[l ,2-fo]- and 
Diphenylnaphtho[2, l - fo]furans 
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In view of the potent estrogenic activity shown by a large 
series of phenanlhrene compounds, the presence of this nucleus 
in the steroidal sex hormones and the close resemblance of naph-
fhofuran to phenanthrene, the naphthofurans of type I and II 
were synthesized (see Tables I and II on the following page). 

Ha, X o r X ' = OH 
b,XorX'=OCH2CH2N< 

Experimental Section2 

2,3-Bis(p-methoxyphenyl)naphthol[l,2-fc]furan (1).—a-Naph-
thol (0.01 mole), p,p'-dimethoxybenzoin (0.01 mole), freshly 
distilled peroxide-free dioxane (30 ml), and concentrated HC1 
(10 nil) were refltixed for 24 hr. The isolation was poured into 
water, the oily layer was taken up in ether, and the ethereal 
layer which exhibited a blue-violet fluorescence was washed with 
1% NaOH until the alkaline layer was colorless and finally with 
water. Sufficient petroleum ether (bp 60-80°) was added to the 
dried clear ethereal solution, and the yellowish solid which sepa
rated out was filtered. Two recrystallizations from hot petro
leum ether yielded the pure compound, mp 120-121°, vield 
29.6%. 

Anal Calcd for C26H2u03: C, S2.12; H, 5.26. Found: 
C, 81.02; H, 5.18. 

7-Hydroxy-l,2-bis(p-methoxyphenyl)naphtho[2,l-&]furan (5) 
was prepared from 2,6-dihydroxynaphthalene and p,p'-dime-
thoxybenzoin as described above. In this case the ethereal ex
tract was treated with 8fc NaOH, and the alkaline extract was 
acidified. The separated product on isolation with ether and 
subsequent treatment with petroleum ether gave a dark oily 
material. The granular crystals which separated out from the 
oil after 2-3 days, on recrystallization from benzene-petroleum 
ether, gave pure 5, mp 167°, yield %'%. 

Anal. Calcd for C26H,o04: C, 78.80: H, 5.04. Found: 
C, 78.70: II, 5.57. 

Dialkylaminoethyl Ethers (lib) of Substituted Diphenyl-
naphtho[2,l-6]furans (Ha).—A mixture of the appropriate di
alkylaminoethyl chloride hydrochloride (0.001 mole), hydroxy-
naphthofuran (0.001 mole), freshly dried K2CO.i (1 g), and ace
tone (25 ml) was refiuxed for 24 hr. After removal of acetone, 
the mixture was treated with warm water and cooled, and the 
solid which separated out was filtered and reerystallized from 
aqueous acetone. 

Acknowledgment. Thanks are due to Professor A. H. Sen for 
his interest in the present work. One of the authors (S. C. S.I 
is grateful to the Council of Scientific and Industrial Research, 
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(11 Par t I I I : Sj. S. T iwar i and S. C. S r iva s t ava , ./. Intlinn Chem. ,SV., 
44, IL'l ( KtH7). ('->) Mol1in<: point* were taken in capil lary tidies and arc t 
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T A H I . K II 
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Some 2-Aryl-5-nitrobenzimidazole 3-Oxides 

I) . \V. HrssKi.i .1 

Tivi/furd Laboratories, 'fwi/forii Abbey Iloarf, 
London, X. II*. 10. England 

Hereivcd April 11), l!)f!7 

Derivatives of benzimidazole are of interest as potential anti
metabolites. The synthesis of some 2-aryl-.l-nit.robenzimidazole 
11-oxides is reported here.- The starting material, 4-nitro-2-
nitrosoaniline,3 was prepared by an improved procedure. 

Experimental Sectiorr 

4-Nitro-2-nitrosoanil ine. ' -DL-Alanine (S.O g) and Na2(.'(>.-; 

(20.0 g) in wa te r ("400 nil) were s t i r red a t 40° with fhioro-2.4-

I l e p a r t m e t i t , D a l l T n i l a l i f a x , X c i v n 

dinit robenzene ! 12.0 ml; for 2 hr, and the clear solution of N-
(2,4-diniti'ophenyl lalanine was diluted to S 1. with .V; (vv/vi 
aqueous XallCOs. The diluted solution5 was photolyzed in 
1-1. portions in a standard Ifanovia 1-1. photochemical reactor6 al 
room temperature for 10 hr while being stirreii vigorously both 
with a magnetic stirrer and with a brisk How of air to remove 
the acetaldehyde formed. The product 112.7 g, X„,llx 2S4, 34S niu 
('« 1.1,100, 11,200")] was filtered off, washed well with water, and 
dried at 110°. It was obtained as a green crystalline powder, 
nip 183~-lS(i°. sulliciently pure for further use. 

2-Aryl-5-nitrobenzimidazoIe 3 - O x i d e s . - A solut ion of 4-n i t ro-
2-ni t rosoani l i i ie (2 mmoles ) and t h e aj)])ropria(e a l d e h y d e (2.2 

e p o r ! s e e 1 ) . \ V . R u s s e l l , Che Con 

u l i a , ( ' a n a d a . 

(2 ) F u r a p r e l i m i n a i 

n«t)5). 
(3 ) 1) . \ V . R u s s e l l , . / . Cl„m. S u e , 8H4 ( . 1963) . 

(4 ) M e l t i n g p o i n t s w e r e d e t e r m i n e d o n a h o t s t a g e a n d a r e c o r r e e t e d . 

M i c r o a n a l y s e s w e r e b y 1 )r . F . R a s e h e r , R o n n , W e s t G e r m a n y . 

(")) T o e a c h I I. of s o l u i i o n , 11.3 g of finely p o w d e r e d , r e c r y s t a l l i / . e d l - n i l t o -

2 - n i l r o s o a n i I i n e * w a s a d i l e d b e f o r e p h o t o l y s i s . T h i s a c t e d a s a s e e d a n i l 

p r e v e n t e d d e p o s i t i o n of Hie r e a c t i o n p r o d u c t u p o n t h e g l a s s s u r f a c e s of t h e 

r e a c t i o n v e s s e l . T h e a m o u n t a d d e d w a s s u b t r a c t e d in c a l c u l a t i n g t h e y i e l d . 

^li) F l n g e l h a r d I l a n o v i a L a m p s , R a t h R o a d , S l o u g h . B u c k s , I - l n g l a n d . 


