ys2 New CoMrotinps Val, 10
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« Nove of the 3-« ninospirohydantoins reported exhibited a nv maximom in C1LOIL (Cary Maodel 13,0 " Infrared spectrograins
were obtained in thiz laboratory (Perkin-Elnter Model 137B; Nujol nmlls) and by Sadtler Research Laboratories, Ine., Philadelphia,
Pa. (Beckman Model IR-4 and Perkin-Elmer Model 521; KBr wafer) and appear in “Sadtler Standard Speetra Catalog,' Philadelphia,
Pa., 1966. Compounds I-VT exhibited N-H stretching frequencies ot 3320 o= 25, 3230 == 5, and 3200 = 5 em ™, C==0 streteh at 1773
£ 10 and 1720 £ 10 ¢, NHa in-plane deformation at 1612 = [3 em™?. © Compornds [-TIT were readily soluble in 3 N HCT and
5% NaOH; I was very soluble, and IT and III were slightly sobible in 11,0, Componnds IV VT were slowly saluble in these reagenis.
¢ Melting points were determined in a Mel-Temp apparatus and are carrected.  © A 60-Meps Varian Model A-G0A tnstnument was psed
to record the unu spectrograms in (C133).80: values ure reporied ax § in parts per million downfield from (CTHy)St internal reference.
Methyl and miethylene signals were as expected: NI, signal ocemrred at 4.65 & 0.03 ppro. 7 If, instead of the produet reported, the
N-l-aminospirohydantoin had been formed, a Ny-H signal would have beent expected to oecar at ca. § 1LG- 111 {in (CDuS0) or cu.
9.3 (in CDClg).  An offset of 300 ¢ps (on a 500-cps sweep width xenle) gave no dieation of the presence of this imide protan. The
Ni-H proton signal s reported to ocenr at ca. 5 80 in (CID3)80 and ca. 6.6 1in CDCLY [R. A Corral and O. O, Orazi, Spectrochine. et
21, 2119 (1965)]. ¢ Microanalyses were determined by Schwurzkopt Microanalytical Laboratory, Woodside, N. Y., amd Galbraith
Laboratories, Inc., Knoxville, Teun.  * Reerystallized from benzeve-ethanal.  + The optinonn reflux thme for the preparation of 11 was
found to range between 4-5 hr.  This was based on varying the reaction tine of 3, 53-pentamethylenchydantoin (5 g) and 649 hydrazine
hydrate (10 g) from 4-30 hr. The following per cent vield of IT wox ohtaived: 4 h, 33: 4.5 hee 650 5 he, 690 6 Ty S0 10 b 35
24 hr, 13; 30 hr, 8. It has been reported that prolonged refluxing of 1 3,)-disubstitated hydantain with 64 ¢ hydrazine hyvdrate resalts
in a decreased yield of the 3-aminohydantoin and the formation of carbohydrazide® 76 vabie in CDCL. 7 8 vabie in CEF,COOTL 7 1n
onte preparation of V the starting hydantoin was refluxed for 8 Iir i triple 1ts weight of 93¢ hvdrozine: vield 066C7, mpt 162-164.5°
(recrystallized from ethanal), mixtire melting point with V prepared m the nsnal manunver gave no depression, and infrared spectrograns
of the two prodiets were identical. @ Dhie to its decreased solubility, the starting hydantoin was refluxed i triple its weightt of 64,

hydrazine hydrate.

from the reaction of hydautoms with hydrazine hydrates We
liave adopted this latter and more divect method for preparing
the lollowing 3-aminospirohydantoins.

Experimental Section

The spirohydantoin (5 or 10 g) was refluxed in double its
weight of 64¢; hydrazine hydrate for 4-5 hr: the reaction mix-
ture was cooled, then ponred over a small amount of ernshed
tee.  Upon standing, the product crystallized slowly and was
filtered, washed with a mininmm of cold water, dried, and re-
crystallized from water or aqueous ethanol.  Results are recorded
in Table T.

The preparation af 3-aunno-1,3-diazo-6-methylspiro[4.5] decane-
24-dione wus attempted four times: {twice refluxing with
64 ¢4 hydrazine hydrate, and twice refluxing with 9547 hydrazine.
4 and 8 hr, respectively. In each case the reaction failed to yield
any of the 3-aminospirohydantoin. The starting spirohydantoin
was recovered, as shown by nixtire melting point and ir spectra.
Similarly, o reaction ocerrred with menthonespirohydantoin in
a 4-, 8-, and 30-hr reaction time.

{5) K. Schisgl, 17, Wessely, and 12, Wasersich, Moratsh,, 85, 17 {19541,

16) J. 8 Davidson, .J. Chem. Sue., 4646 (1864),

Syntheses of Unsymmetric o-Phthalie
Acid Diamides

Iorrn (i Disz pe Toraszo and Jorak A, Brierst

Laboratorio de Quimica Orgdrcice, Facultad de Ciencias Exactas ¢
Naturales, Universidad de Buenos Aires, Buenos Aires, Argentina

Recetved April b, 1967

Although many symmetric o-phthalic acid diamides, o-13, Ro-
NCOCH CONR Ry (1) are recorded i the literature, very few

(1) ta) Taken in part from the thesis sitbmitted by E. G. D. de T. in par-
tial falfillment of the requirements for the Doctor's degree, Bitenos Aires
University, 18686, 1b) ‘To wliom correspondence shonld he addressed ¢ '«
Ducilo, SN T.CLL Cusithie Correa 1888, Correo Cenuitral, Brenos Aives, A\reern-
LN

npsyunnetrie diamides, o-10 RN COCILCONR R, 12) have been
reported, and ull of them have been prepared by specifie rather
than general syntlieses.  To view of the antilenkemic action of
several phthalantlides,* we vow wislt to report a general preparn-
tive method for campornnds of type 2 with Ry = 1l and Ry =
Cella hased ou the reaetian af an amine witlhh N-pbenyIphtlitse-
mmide.

@[ CONHCH,

CO.H

NCH,

@CONHCGH;.
CONR;R,
Experimental Section®

General Procedure. A mixture of 31.5 g (0.15 mwole) of freshly
distilled trifluoroucetic aphydride and 30.4 g (0.3 mole) of tri-
ethylamine was added 1o a dry dioxane solntion of 24.1 g (0.1
mole) of N-phenyiphthalamic acid and after 5 min the mixture
was poured iuto tee; N-phenyiphthalisoimide precipitated at
once.  After washing (H.0, 10¢; NaHCO; =olution, Hut)), the
produet (20.5 g, 92 vield) was dried (vacnum, KOI).  Thix i
essentially the Iloderick and Bhatia* procedure except for adding
triethylamine as an acid acceptor. The dry produet was dis-
<olved in ether and a solution of the desired amine in ether was
added in equimolecular gnantities. The diamide was isolated
and when dry crystallized once from a convenient solveunt.  Com-
potinds prepared in this way are listed in Table L.

The unsymmetric o-phthalic acid diamides give phthalimides
easily, under suitable conditions (f.e., in solution in some 2olvents
used for erystallization or on heating above their melting point).
lufrared spectra are useful to distinguish both types of structures
since the appearance of two bands at 17901720 and 1710-1670

2y L. Lee Beooett, /‘voye. Erpil. Tumor Res., T, 209 (1963).

3y All melting paints are vacorreeted and were determined on ¢ Kolier
prelting puint apparatus with u beating mce af 0.75° ‘see.

WL R Raderiek and 0L Bhotia, . Org. Clene., 28, 2018 1 1g60:,
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TaBLE I
o-PHTHALIC ACID DIAMIDES
Over-all Re-
vield, erystn —~—Carbon, Y%—— —~—Hydrogen, Y;— ——Nitrogen, Y%—
Ry R o solvent® Mp, °C Formula Caled Found Caled Found Caled Found

11 13! 8 M 257 C):H1NLOs 70.06 69.88 .04 4.94 11.67 11.78
11 CH, 74 J 228 dec Ci:HuNL0, T0.87 70.50 0,02 5.902 11.02 11.02
I Colls ) I 208 C\eH\6N0s 71.70 71.78 6.02 6.19 10.45 10. 11
H II-C:|11'. 77 l‘; 212 Cy;HlxNeOu 7240 72 11 6 :), 6.3‘_) 9.‘.).-) 99‘-)
H n-C.ll, 81 E 208 CrsHu N, O, 73.03 73,28 6.81 6.98 0.46 0.44
H 1-CyH: 67 E 233 C:1,N50, 72.41 72,28 6.43 6.50 9.93 9.68
11 (-Caliy 74 I 245 CrslliNOs 73.08 73.08 6.81 7.03 9.46 9.20
I8 CsHy 68 I 225 Caa112:NL0, 4.6t 74.44 6.89 6.87 ST 887
11 ClLCsll; 82 F 203 Ca )N, 0, 76.43 76.56 5.50 5.78 8.49 8.33
I8 Cell; 67 N 259" CyoH1gNLO. 76.01 76.21 5. 10 5011 N.8T 0, 01)
13! 0-CH,CsH, 78 B 217 Coy HixNLO, 76.45 76.03 .00 5.32 8.49 8.61
11 m-CH,CsH, N1 B 203 CyHNL0, 76.453 76.69 .00 5.70 8.49 8,07
11 p-CH,CeH, 75 B DR« Co HxNOs 76.43 76.39 5.00 5. 38 8.49 8.50
11 0-OHCs11, 60 JOM 263 CaH N0y 72.35 72.33 4.86 4,589 S8.44 R8.67
11 ?)I-()I{Cp;“; 74 AXG(‘ ..).1 1 Cz()Hgf,Ng()g 7‘.).4:),-) -(-..)..-)(.) 486 4.74 844 NSS
11 p-OHC I, 75 Ase 190 CoH1eNL0:s 72.35 72.44 1.86 513 8.44 8.53
CH;, CHy 39 A 182 CisH N, Os 71.64 72.02 5.97 6.15 10.44 10.05
CyH; C,lls 70 L 124 Calll N0, 73.03 72.95 6.81 6.82 .46 9,20
CHLCeH, CH.Cll; 39 JO™ 161 Cay1uaNLO, 80.07 79.90 5.76 6.03 6.67 6.59

C;l,e 64 A 168. 5 CHan N0, 74.90 73.95 6.55 6.59 9.10 .34

« \[ = MeOH dried following the method of II. Lund and J. Bjerrunt [Ber., 64, 210 (1931)], Ew. = KtOH dried by the same method,
1N = FtOH, N = CH;NOu B = Cells dried and distilled over Na, Ag = 607 aqueons Me.CO, Az = 50¢¢ aqueons Me,CO, K =

75C aqueons KtOH, A = dryv Me,CO.

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

< J. B. Tingle and H. F. Rolker [Am. Chem. J., 30, 1889 (1008)] report mip 168°. Some of onr samples melted sharply at 219° but in
most cases the recorded nielting point wax registeredd. Nevertheless all samples gave good analytical data.

cm L instead of bands at 3300, 1680-1630, and 1570-1315 em 7,
ix a clear indication that the diamide componud has been trans-
fornied tto ove of the two possible imidex, nsually N-phenvl-
phthalimide. Ultraviolet spectroscopy 1= less useful since po
correlation between absorption bandx at 224-230 and 25t-260
my and structure is apparent.

Acknowledgment.—Tlie anthors gratefully acknowledge a
grant (1222) from the National Research Couneil of Argentina
md a xcholarship awarded to one of them (K. G. D. de T.).
They thank Mrs. 3. B. de Deferrart and Mr. Charles Beazley for
the microanalyses recorded.

Possible Antifertility Compounds. IV.!
Diphenylnaphtho[l,2-b]- and
Diphenvinaphtho[2,1-b]furans

NS Tiwart anp S, C. SRIVAsTAVA

Department of Chemaistry, University of Luicknow,
Lacknow, Inidia

Recetved Apeil 4, 1967

In view of the potent estrogenic nctivity shown by a large
series of phenanthrene compounds, the presence of this unclens
i the steroidal sex hornones and the close resemblance of naph-
thofuran to phenauthrene, the vaphthofurans of type I and II
were synthesized (see Tables Taud IT on the following page).

’ R RI
o R —

ool el
X
I 1Ia, X or X’ =0H
b, X or X’ =OCHQCH2N<

(0r Pare 11 8. 8. Tiwari and & C. Srivastava, J. Indian Chem. Sor,,
44, 121 LLO6T).

Experimental Section*®

2,3-Bis( p-methoxyphenyl)naphthol[1,2-5]furan (1).—a-Naph-
thol (0.01 mole), p,p'-dimethoxyhenzoinr (0.01 mole), freshly
distilled peroxide-free dioxane (31 ml), and conceutrated HCI
(10 ml) were refluxed for 24 hr. The solntion was poured into
water, the oily layer was taken np in ether, and the ethereal
layer which exhibited a blne-violet fluorescence was washed with
1¢% NaOH nutil the alkaline layer was colorless and finally with
water. Snfficient petrolenm ether (bp 60-80°) wax added to the
dried clear ethereal solntion, and the vellowish solid which sepa-
rated omt was filtered. Two recrystallizations from hot petro-
lenm ether yielded the pure componund, mp 120-121°, vield
29.6%.
Anal. Caled for CusHyOs:
C,81.02; H, 5.1%.

7-Hydroxy-1,2-bis( p-methoxyphenyl)naphtho[2,1-b]furan (5)
was prepared from 2,6-dihydroxynaphthalene and p,p‘-dime-
thoxybenzoin asx 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
oil after 2-3 dayx, on recrystallization from beuzene-petroleum
ether, gave pure 5, mp 167°, yield 67¢,.

Anal. Caled for CusHpOy: C, 7880 H, 5.04.
C,78.70; H, 5.57.

Dialkylaminoethyl Ethers (IIb) of Substituted Diphenyl-
naphtho(2,1-4]furans (Ila).—A niixture of the appropriate di-
alkylannuoethyl chloride hydrochloride (0.001 mwole), hydroxy-
paphthofuran (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 wax freated with warm water aud cooled, and the
=olid which separated ont was filtered and reervstallized from
queons neelone,

C, 82.12; H, 5.26. Found:

Found:
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(2 Metting points were taken in eapillary tnbes nl are nneorreey e,



