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TasLe 1
o-PHrHALIC AcID DiAMIDES

Over-all Re-

vield, erystn —~—Carbon, %—-— —~Hydrogen, Y%— ——Nitrogen, Y%—
Rs R e solvent® Mp, °C Formula Caled Found Caled Found Caled Found

H H 5 M 257 CiHi2N:O, 70.06 69.88 5. 04 4.94 11.67 11.78
H CH; 4 Eas 228 dec CuHuNL O, T0.87 70.50 3.52 3.92 11.02 11.02
I CyH; 85 I 208 CieH16N,0, 71.70 71.78 6.02 6.19 10.45 10.10
H n-C,H; 77 5 212 Ci7HixN»O. 72.40 72.11 6.43 6.35 9.95 9.95
H n-CiH, =81 E 208 CHuN0. 73.03 73.28 6.81 6.98 9.46 9.44
H 1-CyH; 67 K 233 C17H N0, 72.40 T2.28 6.43 6.50 9.93 9.68
H i-CsHy 74 I 245 CisHauNyO, 73.03 T3.08 6.81 7.03 9,46 9.20
H CsHy,y 68 I 225 CuHuNLO, 74.60 T4.44 6.89 6.87 870 R8T
H CH,LCsH 82 K 203 Cin 115N, 0, 76.43 76.56 3,50 3.78 %49 8.33
H CeH 67 N 259" CyoH1sNLO. 76.01 76.21 5.10 311 8.OK8T 9,00
H 0-CH,;CsH, 8 B 217 CoHixNO, 76.43 76.03 5.50 5.32 8.49 %.61
H m-CH,CsH Ky B 203 CuHpN:0, 76.43 76.6Y 5.50 5.70 8.49 8,57
H p-CH,CeH, 73 B 228 CuH N0, 76.43 76.39 .50 5.38 8.49 856
H 0-OHCeH, 60 Faie 263 CaoHisN:Oy 72.35 72.33 4.86 4,89 S.44 8.67
T m-OHCsH 74 Ag 211 CaoH,1sN,0, 72.35 T2.34 4.86 4.74 8.44 8.53
H p-OHCGH, 75 Asy 190 CuH N2 72.35 72.44 4.86 5.13 8.44 8.53
CH, CH; 39 Ao 182 CieHsNLOs 71.64 72.02 5.97 6.15 10.44 10.05
C,H; CyH; 76 A 124 CuyH N0, 73.03 72.95 6.81 6.82 9. 46 9,20
CH,Celi, CH,CgH; 39 JOPS 161 CuHuNLO, 80,07 79.90 5.76 6.03 6.67 6.59

C:Hyp 64 A 168.5 CryHNO, 74.90 73.95 6.55 6.59 9.10 .34

* M = MeOH dried following the method of R. Lund and J. Bjerrum [Ber., 64, 210 (1931)], Eu,. = KtOH dried by the rame method,
I© = EtOH, N = C¢H;NO,y, B = C¢Hs dried and distilled over Na, As = 6097 aqueous MesCO, Az = 50¢; agqueous Me,CO, Er; =
T

53¢ aqueous KtOH, A = dry Me.CO.

* 1. D. Reynolds and G. L. Anderson [J. Org. Chem., 28, 3223 (1963)] report mp 230-231°,

=.J. B. Tingle and H. F. Rolker [Am. Chem. J., 30, 1889 (1908)] report mp 168°. Some of our samples melted sharply at 219° but in
most cases the recorded melting point was registered. Nevertheless all samples gave good analytical data.

em -~ instead of bands at 3300, 16%0-1630, and 1570-1515 ¢cm ™Y,
is a clear indication that the diamide compound has been trans-
formed into one of the two possible imidex, usually N-phenyl-
phthalimide. Ultraviolet spectroscopy ix less useful =ince no
correlation between absorption bands at 224-230 and 250-260
my and structure s apparent.
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Possible Antifertility Compounds. IV.!
Diphenylnaphtholl,2-b]- and
Diphenylnaphtho[2,1-b}furans
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In view of the potent estrogenic activity shown by a large
series of phenanthrene compounds, the presence of this nucleus
in the steroidal sex hormones and the close resemblance of naph-
thofuran to phenanthrene, the naphthofurans of type I and 11
were synthesized (see Tables I and IT on the following page).
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I Ia, X or X’ =0H

b, X or X’ = OCH,CH,N<

(1Y Part II1: 3. 8, Tiwari and 80 C. Srivastava, J. Indion Chem. Noe.,
44, 121 (1967).

Experimental Section®

2,3-Bis( p-methoxyphenyl)naphthol[1,2-5]furan (1).—a-Naph-
thol (0.01 mole), p,p’-dimethoxyhenzoin (.01 mole), freshly
distilled peroxide-free dioxane (30 ml), and concentrated HCI
(10 ml) were refluxed for 24 hr. The solution 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
19, 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 vellowish solid which sepa-
rated out was filtered. Two recrystallizations from hot petro-
leum ether vielded the pure compound, mp 120-121°, vield
29.6C¢.

Anal. Caled for CiHayOy: C, 82.12;
C,81.02; H, 5.18.

7-Hydroxy-1,2-bis( p-methoxyphenyl )naphtho[2,1-b]furan (5)
was prepared from 2,6-dihydroxynaphthalene and p,p’-dime-
thoxybenzoin ax described above. In this case the ethereal ex-
tract was treated with 8¢, NaOH, and the alkaline extract was
acidified. The separated product on isolation with ether aud
subsequent treatment with petroleum ether gave a dark oily
material.  The granular crystals which separated out from the
ol after 2-3 days, on recrystallization from benzene-petroleum
ether, gave pure 5, mp 167°, yield 67¢7.

Anal. C'dl(}d for Cgf,qu()4: C, T80 I{, 5.04.
C, 78.70; H, 5.57.

Dialkylaminoethyl Ethers (1Ib) of Substituted Diphenyl-
naphtho{2,1-/]furans (Ila).—A mixture of the appropriate di-
alkyvlaminoethyl chloride hydrochloride (0.001 mole), hydroxy-
naphthofuran (0.001 mole), freshly dried K.CO; (1 g), and ace-
tone (25 ml) was refluxed 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 recrvstallized from
agqueous acelone,

H, 5.26. Found:

Found:
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(2) Meliing poinis were taken in capillary (nbes and are uncorreefed,
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2,3-BIS{ALKONXYPHENYLINAPHTHO [ [,2-b KU RRANS

R’

) Yieid, Caled, —Found, ¢ -

No R R’ g [Formula « H ([ H

2 o-OCHCsH p-OCH,CsH, 2005 CogHagO 8242 S O 60

3 0-OCH;CyH, 0-OCH,CsH, 26 CosHoyOy N2 12 520 S1o42 5o

4 3,4-CH,0.C,T; 3,4-CHL0,C61 1 25 CysH sy, 7640 3.91 762N 1.5

TansLe I
7= AND S=-HyDroxy- AND DIALEYLAMINOALKONY=-1,2-BIS(ALKOXYPHENYLINAPHTHO |2, [0 FURANS
R R’
X’ 0
X O@
) Yield, Mp. Cated, < - - loura, ©
No, N N’ R R’ < or Formula C 1 N ( H N
6 OCH.CHaIN{(Cuts)y H p-OCHCsHy p-OCH:Cslle 40 101-102 Ca N Oy 2.82 2.7
7 OCH.CH.N ) § p-OCHCsly p-OCHCsHy v 44 CarllsN Oy 2,75 27l
8 OCH,CH.N o} H p-OCH3Csly Pp-OCHCeHy "2 8788 Cotla N Os 2 74 2 8l
/

9 (>l’l i1 0-OC H3Cl 4 p-OCHCslly 655 178 CusliaOy 7880 5.04 7011 512

10 OCHCHoN(Calls)e H o-OC H3CsHs p-OCH:Cells 88 ue CaoHaNOs 282 275
11 OCHCHN H 0-OC T p-OCHCelle 80 #8-8Y Coat LN Oy 2075 2078
12 OCH.CHN o] 1 0-OC HCy Pp-OCHCsHy 81 V647 Carll N Og 2T 274
13 OH i 0-OCH;Cptly a-OC HyCsly U 183184 Copllat)s TH.80 504 TR 521

dec
14 OCH:CHN (CeHs) 1 0-OCHCsbs 0-OCH:CoHs 86 0192 CiHaN Oy 2 82 2,78
15 OCH,CH:N ) I 0-OCHColty 0-OCH:Celly 40 8880 Cratla N Oy 2.5 2,70
16 OCH.CHN 0 1 a-OCHCsH o-OCHCsl Y2 40 CiHaNOs 2.7 265
/

7 11 o p-OC HsCuy p-0CH:Cots 67 142144 Cag O TR.80 504 T&4L 5.1 270
18 11 OCHCHoN(CeHa)s p-OCHCeHy p-OCHsCsHy 84 92 Carll5aN Oq 282

10 i OCH CH.N ) p-OCH3CsH p-OCHCaHs B 0145 CaHaN Oy 2,75 274
20 11 r)('H,CH_.\’\—/o PO CHCe p-OCH;Cully ul 8788 Ca N Oy 274 2 Al
21 1 OH a=OCT1Ce s 0-0C HsCaly 63 173175 CusH s 7880 5 01 7871 5.01

22 il OCHCHN(Cal gy a-OCHCeH 0-OCH:CsHy Yo 100-101 CantTaN Oy 282 2 RO
233 I OCH,CH.N ) 0-OCH5C oty 0-OCHaColls 83 110-111 Cas LN Oy 2.75 27K
24 1 <)(‘H;(‘HJN/_\() 0-OCHCells 0-OC Hz o4 82 B0 Callag NOs 2Tt 2. 82
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Derivatives of benzimidazole are of interest ax potential anti-
metabolites. The syuthesis of some 2-arvl-3-nitrobenzimidazole
B-oxides i reported here.” The starting material, 4-nitro-2-
nitrosoaniline,® wax prepared by an improved procedure.

Experimental Section*

4-Nitro-2-nitresoaniline.*--nr-Alanine (8.9 g) and Na,CO)
20,0 g} in water (400 ml) were stirred at 40° with fluoro-2,4-

il
Seotia, Canada.

Biochemi=try  Department, Dalliousie University, IHalifax, Nova

dinitrobenzene (12.0 ml) for 2 hr, and the clear solution of N-
(2, 4-dinitrophenvhalanine wax diluted to 8 L with 577 (w/v)
aqueous NallC'O.. The diluted =olution® was photolyzed in
1-1. portions in a xtundard Hanovia 1-1. photochemical reactor® at
room temperature for 16 hr while being stirred vigorously both
with a magnetic stirrer and with a brisk flow of air to remove
the acetaldehvde formed.  The produet [12.7 & Ay 284 345 mu
(e 13,100, 11,200)] was filtered off, washed well with water, and
dried ar 110°, Tt was obtained ax a green cryvstalline powder,
mp 183-186°, sufliciently pure for further use.
2-Aryl-53-nitrobenzimidazole 3-Oxides.—A =olution of 4-nitro-

2-nitrosoaniline (2 mmolex) and the appropriate aldehyde (2.2
(2) For a preliminary report see ). W. Russell, Chem. Commun., 198
(1965).
(3) 1. W. Russell, J. Clem. Soc., 894 (1963).

(4) Melting pointz were determined on a hot stage and are correeted.
Microanalyses were by Dr. . Pauscher, Bonn, West Germany.

Ay Toeach [ 1, of solution, 0.3 g of finely powdered, recrystailized t-nitro-
2enitrosoaniline® was added before plotolysis.  Thix acted asx a seed and
prevented deposition of the reaction product upon the glass surfaces of the
reaction vessel. The amount added was subtracted in calenlating the yield.

() Fngelhard lanovia Lamps, Bath Road, Slough, Bucks, England.



