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TasrLe I
o-PHTHALIC ACID DIAMIDES
Over-all Re-
vield, erystn —~—Carbon, %—— —~Hydrogen, %— ——Nitrogen, Y%—
Ry R e solvent® Mp, °C Formula Caled Found Caled Fonnd Caled Yonnd

H H 8D M 257 Ci:H N0y 70.06 69.88 5. 04 4.94 11.67 11.78
H CH, 4 ¥ 228 dee Ci:HiNYOy TO.87 70.50 H.52 5. 02 11.02 11.02
11 C,H. X3 I 208 CsHisN,0. 71.70 71.78 6.02 6.19 10.45 10,10
H n-Cyliz 77 I 212 CiH ;N1 0. 72,40 72.11 6.43 6.35 9.95 9.95
H n-CyH, 1 I 208 CyHuN,O. 73.03 T3.28 6.81 6.98 .46 9.44
H 1-CyH; 67 E 233 C7H1 N0, 72.40 72,28 6.43 6.50 9.93 .68
H -C:H. 74 I 245 CyxHaNO: 73.08 308 (.81 7.03 9.46 9.20
H CeH), 68 I 225 CaHnNLOy 74.60 74.44 6. 89 6.87 8,70 R8T
H Cl1L,CeH x2 E 203 CaHNLO, 76.43 76.56 5.00 578 ®.49 8.33
H Cills 67 N 254¢ CogH,NyO 76.01 76.21 5.10 5. 11 N8 0,00
H o-CH,CsH, TN B 217 CyH N L0. 76.43 76.03 5.00 5.32 ®.49 8.61
” ))I-CH:stI‘{.l N1 B 2”3 C-gl]{lxxg()g 7645 7669 5,00 -.).7“ .49 8-.)7
11 p-CH,CsH, 73 B 228¢ CaH\xN4,O. T6.43 76.39 .50 5. 38 8.49 8,56
11 0-OHCsH, 60 ot 263 CaoH N0y 72,35 72.33 4.86 4,84 S.44 R.67
1 m-OHCsH, 74 Age 211 CoH, N0, 72.30 72,59 4 .86 4.74 8.44 .53
H p-OHCH, 75 A 100 CyHeNLO: 72.35 72.44 4.86 5.13 8. 44 8.53
CH; CH;, 30 A 182 CisHsNLOs 71.64 72.02 5.97 6.15 10.44 10.05
CyH; Cylls 76 A 124 Cal1:N0: 73.03 72.95 6.81 6.82 .46 9,20
CHLCeH CH.Cqll: 30 Lz 161 CunHuNLOs 8007 79.90 5.76 6.03 6.67 6.59

Cillye 64 A 168.5 CiaHa N0, 74.90 T3.95 6.5) 6.59 9.10 0,34

« M = MeOH dried following the method of R. Limd aud J. Bjerrnm [Ber., 64, 210 (1931)], Eu,. = KtOH dried by the ~ame method,
15 = EtOH, N = CH,;NOy, B = CsH; dried and distilled over Na, Ap = 60t7 agneons Me,CO, Ay = 50¢¢ agneons Me,CO, Kz =

75 aqueous KtOH, A = dry Me,CO.

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

©J. B. Tingle aud H. F. Rolker [Am. Chem. J., 30, 1889 (190%)] report mp 168°. Some of onr samples melted sharply at 219° bnt in
most cases the recorded melting point was registered. Nevertheless all samples gave good analytical data.

em Y instead of bauds at 3300, 1680-1630, and 1570--1515 em ™,
is 2 clear indication that the diamide componnd has been trans-
formed into one of the twn possible imides, nsnally N-phenyi-
phthalimide. Ultraviolet spectroscapy ix less nseful since no
correlation between absorption bands at 224--230 and 250-260
my atid strietire s apparent.
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Possible Antifertility Compounds. IV.!
Diphenylnaphtho[l,2-b]- and
Diphenylnaphtho|2,1-bjfurans
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In view of the poteut estrogenic activity shown by a large
series of phenanthrene compounds, the presence of this uncleus
in the steroidal sex hormoues and the close resemblance of naph-
thofuran to phenauthrene, the naphthofurans of type I and II
were synthesized (see Tables I aud IT on (he follawing puge).
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b, X or X’ = OCH,CH,N<

(1 Part 11 20 8 Tiward and 8, C Srivastava, J. Indian Chem. Sor,,
44, 1V (10671,

Experimental Section®

2,3-Bis( p-methoxyphenyl)naphthol[1,2-b)furan (1).—a-Naph-
thol (0.01 mole), p,p’-dimethoxyvbhenzoin (0.01 mole), freshly
distilled peroxide-free dioxane (30 ml), aud concentrated HCI
(10 ml) were refliixed for 24 hr.  The solntion was poured iuto
water, the oily layer was taken np in ether, and the ethereal
layer which exhibited a bine-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 tn the
dried clear ethereal solntion, and the vellowish solid which sepa-
rated ont was filtered. Two recrystallizations from hot petro-
leum ether yielded the pire compound, mp 120-121°, vield
29.6%¢.

Anal. Caled for CuHuOs: C, 82.12; H, 5.26.
C,81.02; H, 518,

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

Anal. Caled for CuHoQOu €0 7R80: H, 5.04.
C,78.70; H, 5.57.

Dialkylaminoethyl Ethers (IIb) of Substituted Diphenyl-
naphtho[2,1-/]furans (Ila).—A mixture of the appropriate di-
alkylannuoethyl chloride hydrochloride (0.001 mole), hydroxy-
naphthofuran (0.001 mole), freshly dried KoCO; (1 g), and ace-
tone (25 ml) was refluxed for 24 hr,  After removal of acetorre,
the mixture was ireated with warm water and cooled, and the
solid which separated ont wns filtered and recrvstallized from
aghentis acetone,

Found:

Fouud:
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(21 Melting poines were anken in capiilary (obes bl are nororrect e,
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23-BrstankoXypHENYL INAvHTIO [ DL 2-h]r c1iaNs

] Caled, ¢ - —Lpund, ' -
No. R R Mp, *C Formui [ H ™ 11

2 0-OCHCell, p-OCIHCs, HE3-11h ClagtHm0) 82012 NEoa4 a.6il
3 0-OCTLCH 0-QOCHCs11; 125 CaglTag); N2 12 .20 SEo42 Joah

4 5 4-ClHLO0.CilTy 3, 4-CHLO0.Ca Iy i2a Caal it ) 76.49 5ol T0. 2N 4.5

Tannk 11
T- aND S-yDROXY- AND DIALEYLAMINOALKONY-1,2-BIS(ALKOXYPHENY LJNAVHTHO! 2, [-h  FI'RANS
R R’
X’ 0
S0
Yiehl, Mp. ~Coted, v N T Y A
Nn X N R R’ BN He Formolia ¢ 1 N ¢ 11 N
6 OCH2CHaN (Calls)s 11 p-OCHCal Pp-OCTLCal uo Wi-102 el 1N Oy 2 82 2,75
H OCH.CH.N > 11 p-OCHRCs1 s p-OCICs 02 un Casl TN Qs 275 2071
8 OCH,CH.N )] 11 pOCTLCT Pp-OC Ty w2 87-88 Ciel1 N Os 2Ty 281
/

\1 O 11 u-OC 11y p-OCHCelly 65 78 Cul IO T8.80 5.4 il 512

10 OCHCHN(Cullsge 11 @OCCsH p-OCTLCll 88 u6 ol 13N Oy 2 82 2
P OCILCHN G I 0 OCTLCalls p-OCIHCells 10 #8-30 CallN O 205 EE
i OUH.CH.N 1) 11 0-OCTLCs T P-OCTLCally 51 W=7 CaeILa N O A 279
I o1l 11 0-OCILCally O TCsl 70 18:3-184 Cupl IOy 8,80 5,04 T84 LY

lec
14 OCHACHLN(Calls)e 11 p-OCTICul 0-OCTLClly K6 ui-02 CilLuaN O 2 8 2008
i35 OCH.CH.N > 11 0-OCTLCalls 0-OC HCul 1y Yo 8880 Cal TN O, 275 2.
i OCH.CH.N' (8] 11 u-OC T Cs1 1y 0-0CTsCelly n? Lo Cu g N Qs RS 265
/

17 11 o1l p-OC sl s p-OCILCsHL 67 T42- 10 Cagl T 880 5 01 8 A1 2Ty
i8 11 OCHCHaN (CoHede p-OCHCeHy p-OCH;Csliy 84 a2 Caal1aaN Og 2.8

It 11 OCH.CH,N ) Pp-OCHCl s p-OCTClly R W45 Canl TN Oy 2,75 2Ty
20 11 <>('H,CH_.\’\—/0 p-OCTHLC T p-OC 1 O 8788 Calla N Oy BN 2 R0
20 11 on 0-OCTLCs 1 0-OC Hat sl 1, (i8] 17175 CuplTa00s 78.80 H.04 871 501

22 11 OCHCIEN(Ce ) 0-OCTLCIy 0-OCHClly ) 100- 101 Cal1aNO, 282 2R
i) Ir OCH,CHN ) 0-OCTLCH p-OCTLCal s 87 1io-111 Cil LN Os 2075 2R
24 1 ()(‘H:(‘HJN/_\() o-OCTLCHI L 0-OCTTCally 82 a6 CallyNO; 274 282
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Devivatives of benzimidazole wre of inferest a= poteutial anti-
melabolites. The synthesis of souie 2-arvl-3-nitrobenzimidazole
d-oxides s reported here.”  The starting material, 4-nitro-2-
nitrosnaniline,® was prepared by an inproved procednre.

Experimental Section*

4-Nitro-2-nitrosoaniline.*--vL-Alanine (8.4 g) and Na,
2000 g) in water (400 ml1 were stirred ot 401° with flnoro-2,4-

ihy Boehemi=tey Deparvment, Dallionsie  University, Ialifux, Nova

Seota, Conala,

dinitrobenzene (12.00 wil) for 2 hr, and the clear solution of N-
(2.4-dinitrophenyl Inlanine was dilnted tn 8 1. with 57 (w/v>
aquenns NallCO..  The dinted solntion® was photolyzed in
-1, portions i a sinndard Hanovia 1-1 photochenmical reactort
room tewperaniare foce 16 hr while being stirred vigorousty boik
with a magnetie stirver and with a brisk flow of air to remove
the avetaldehyvde formed.  The produnet {127 g Xy 284, 348 niw
(e 15,100, 11,200)] was filtered off, washed well with water, aud
dried ai 110°, Ti was obtained ax a1 greea eryvstalline powder,
mp 183--180°, sudlidiently pure for Hrther nxe.

2-Aryl-5-nitrobenzimidazole 3-Oxides.—A solution of $-nirro-
2-nitrosoauiline (2 mmnolex) und the approprinte aldehvde (2.2

) Toroa DWW, Rossell, Chem, Commur., (18
{1965).

(3) D W. Russell, /. Chen. Soe., 894 (1063).

4) Melting points were Jdeiermined on a i scage and are correconl.
Mieroanalyses were by 1r. . Dasclier, Bonn, West Germany.

i3y Toeach 11 of suhoion, (3 g of finely powilered, recrystaliized 1-nicrno-
Tias aeted ax a seed ol

prelimingry mport see

Z-nicrosvaniline? was added Defore plianolysis,

prevented depusitinn of 1he reaction prodner npon e glass surfaces of (he

reaclion vessel. Tle anount adided was snbtracted in calenlating (hie vield.
1G] Iingelbam] Hanovia Larops, Bath Road, Slongh, Pocks, ngland.



