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TasLE I*
Mp, Solvent of Caled, % Found, %—-—
No. b c R Y ocd recrystn Formula C H N P S C H N P S

Diethyl Phosphoryl Esters of Quinolinols, Hydroxystilbazoles, 4,4’-Hydroxydihydrostilbazole, and 4-(3-Pyridylazo)phenol
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45.81 4.0¢4 10.69 5.91 46.23 3.96 10.56 5.72
45.81 4.04¢ 10.69 5.91 46.00 3.83 10.54 5.87
45.81 4.04 10.69 5.91 46.27 3.95 10.70 6.01
45.81 4.0¢ 10.69 5.91 45.86 4.43 10.68 5.96

53.95 5.61 3.00 6.63 6.86 53.79 5.37 2.97 6.34 6.47
50.01 4.37 9.72 5.37 49.95 4.04 9.88 5.38
50,01 4.37 9.72 5.37 50.05 3.86 9.66 5.44
57.79 5.82 2.70 5.96 6.17 57.75 5.76  2.90 5.80 6.06

49.83 4.71 9.69 5.36 49.68 4,81 9.67 5.25

45.68 4.01 14.53 5.36 45.85 4.40 14.35 5.31

Bisquaternary Compounds Containing the Bridge CH,OCH, between the Two Ring Nitrogen Atoms

R Picrate
1 3 H 159 EtOH
2 3 CH; 111¢ H:0
3 5 H 157 MeOH
4 5 CH; 117 MeOH-Et:0 CaHaNsOuP
5 6 H 178 MeOH
6 6 CH; 137 MeOH CxHaNsOuP
7 7 H 168 MeOH
8 7 CH: 92 MeOH C20Hau NOnP
9 8 H 123 H:0
10 8 CH; 107 H.0 CaHaN:OuP
11 5 H 141 MeOH
12 5 CHs 133 MeOH
13 5 ... CHs . 1299  Me:CO CuHzNO/PS
14 4 2 H CH=CH 154 MeOH
15 4 2 CH; CH=CH 157 MeOH CuHaNOuP
16 4 3 H CH=CH 163 MeOH
17 4 3 CH; CH=CH 127 MeOH CouHaN,OnP
18 4 4 H CH=CH 141 MeOH
19 4 4 H CH=CH 1219 Me:CO-Et:0
20 4 4 CHs CH=CH 152 MeOH
21 4 4 CH; CH=CH 168 Me:CO CzH:NOPS
22 4 4 H CH:CH. 103 MeOH-H:0
23 4 4 CHs CH:CH: 7 MeOH-H:0 Coy HuN,On P
24 3 4 H N=N 133 MeOH
25 3 4 H N=N 115¢  MeOH-Ft:0
26 3 4 CHs N=N 104 EtOH C2:H2sN¢OuP
27 6 193 Me2:CO
28 57 Lo 134 EtOH-Me:CO C1oHsoNsO23P2
29 4 2 CH=CH 197 MeOH CusHysNsOoPe
30 4 3 CH=CH 129 MeOH CisHisN5O2P2
31 4 4 CH=CH 192 MeOH CusHusNsOzsP2
32 4 4 CH:CH: 87 MeOH

45.20 3.79 10.55 5.83 44.95 3.67 10.70 5.88
49.41 4.15 9.60 5.31 50.20 4.68 9.78 4.57
49.41 4.15 9.60 5.31 49.26 4.21 9.63 4.92
49.41 4.15 9.60 5.31 49.64 4.48 9.39 5.29

¢ The formula weight of all compounds except those containing CH=CH and N=N, which were not tested, was correct to 1.5% by

the picrate method.

points were taken on a Uni-Melt apparatus.

Toluenesulfonate.

® This number refers to the quinoline or pyridine rings.
¢ Previously reported;? softens at 108-110°, melts at 135-137°.

added a few minutes later, and much of the solvent was evapo-
rated at room temperature. The crude picrate was obtained by
cooling and was recrystallized from methanol.

Analysis for Picrate.—All the picrates except those containing
the chromophores CH=CH and N=N were analyzed by
measuring the optical density at 415 mu of a solution at about
2 X 107% M in 109, ethanol. The method was standardized
with picric acid and a few drops of dilute alkali. All compounds
were correct with =£1.59, which is about the accuracy of the
method. The identity of the unquaternized esters in those com-
pounds containing a chromophore rests upon the correct analyses
of the quaternized derivatives.

6,12-Diphenyldibenzo [b,f][1,5 |diazocines

W. MetLesics, T. Resnick, G. SILVERMAN, R. TAVARES,
AND L. H. STERNBACH
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Since 2,8-dichloro-6,12-diphenyldibenzo[b,f]{1,5]diazocine was
shown to have hormonelike activity,! a number of analogs were

(1) Pharmacological data on some of the compounds deseribed will be pub-
lished at a later date; see also G. W. Duncan, 8. C. Lyster, and J. B. Wright,
Proc. Soc. Ezptl. Biol. Med., 120, 725 (1965).

¢ This number refers to the benzene ring. ¢ Melting
/ Isoquinolinol. ¢ p-

prepared. In two cases??® 6,12-diphenyldibenzodiazocines were
formed by heating the corresponding 2-aminobenzophenone hy-
drochlorides. We have found that dibenzodiazocines can be
prepared conveniently and in good yields from 2-aminobenzo-
phenones when Lewis acids are used as condensing agents.

Experimental Section

All melting points are corrected. Ultraviolet spectra werg
determined in isopropyl aleohol using a Cary 14 spectropho-
tometer.

General Procedure.—The corresponding 2-aminobenzophe-
none was dissolved in an inert solvent, the catalyst was added,
and the solution was heated under reflux for the time indicated.
After cooling, the solution was washed with aqueous sodium
hydroxide, and the solvent was removed in vacuo. In each case
the crystalline reaction product was recrystallized from a mix-
ture of methylene chloride and alcohol to give pale yellow
prisms.

Acknowledgement.—We are indebted to Dr. V. Toome and
Mr. 8. Traiman for the spectrophotometric determinations and
to Dr. Al Steyermark and his staff for the microanalyses.

(2) A. Sondheimer, Chem. Ber., 29, 1272 (1896).

(3) A. Giacalone, Gazz. Chim. Ital., 656, 120 (1935);
5450 (1935).

(4) Variations of tlie condensing agents and solvents gave different yields
of the respective product. One representative example for the preparation
of each compound is shown in Table I on the following page.
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Renc-
tion -
~—-3tarting material”«-- Solvent Catalyst vime, Y
S{ructnre o (ml) (nl) L
Ri-Ry = 11 19,7 CelIsCl 2050y AlCL (7.5 o) 8
Ry = 14 20 Xvlene (86) eTitaQ (1.33) e
Ry = IV 0.5 GellCl (15) 0O (0.051 17
Ry = Bk ) 6.0 CeHaCL (20) 0 (0.4) 16
Ry = Cly 133 Colls (150) TiCL (2.2; 2
R: = OCIL 3.9 CalsCL (80 B1y-E0 (0.2) 6
I Rs = C1k » 13.3 CsllsCL (505 TiCly (2.7 16
Ru = Br, Ry = 1V 5.4 CaHsCL (20) 120 (1.5) 16
Rs = (1, Ry = Clh 2. CaHECL ( TiChL (0.4) 16
R: = CLRs = OCH 1.0 CHCL (1) BlI-Et20 (0.1) 16
Rs = Re = (1 ) 13.3 CellsCL (5 O (0.7 16
Ry = CL Ry = 17! 2.7 CalCL (1) O (0,25} 16
Ra = NOu 242 CeHsCL (1003 TiCL (5.8} 16
Re =l H.8 ClellsC1 (25 Ble=Ere07 (1.5),
] TiCL (1.3) 16
Ry = C1f 16 4 CalLCL 200y 1517 1O (2.6 16
Ry = CV 11.6 CEGCL (G0) B O 10.65) 16
Ri = Ry = Dr® 18.0 CeHsCl (50 DBl-EtO7 (3.2, 16
TiCl (2.65)
R: = Rs = CF 8.0 CallsC1 (301 Bl EtO (0.4} 16
° R = 1T unless indicated otherwise.

(e 5000-7000). < Known compound (see ref 2).
reaction with o Dean-Stark receiver. /7 Caled: mol wt, 427,
J. Chent. Soc., 2205 (1032).

* A, Angel, 7hid., 101, 515 (19123, " (

7 L. H. Sternbach, R. 1. Fryer, W. Metlesics, (x. Such, and A. Stemwel, J. Org. Chene., 27, 5781 (1062).
I 250 mp (nfl) (e 27.000) and ca. 310 mg (<h) (e 5500).
» This aminobenzoplienvue w:

0. Keller, and W. Metlesics, 7bid., 26, 4488 (1561).
21,000) and Amex 307 myp (e 14,0000,

107-109° Anal.  Caled for Cpll,CLNO: C, 538.67; H, 3.41. ™
Chem, Soc., 1505 (1D50). » Also 335 g (infl) (e 1D,000).  « M. W,
(1954). 7 Use of either of the two catalysts separately did not give <

24, 703 (1941).

The Preparation of 5-Substituted
5-(2-Naphthyl)hydantoins as

Potential Anticonvulsants

Roxawy D, Garrerr! axp HeExgy R, HeNze
Department of Chenustry, The University of Teras, Austin, Teras

Received April 4, 1966

Previnus researcli by Henze and Nunn,? on the synthesis of
selected S-substituted 5-(1-naphthyhhydantoins as potentially
efficacious anticonvulsant componuds® has suggested the prepa-
ration of a series of 5-xnbstituted 5-(2-naphthyl)hyvdantoin analogs.

Experimental Section

2-Naphthy! Ketone Precursors.-—Iiach ketone wus prepared
by the interaction of 2-naphthoyl chloride with the appropriate
organocadminm reagent. Table I lists previously unreported
2-uaphthyl ketones.

(1) The University of Tennessee Medical Units, Memphis, Tenn.

12) 1. R. Henze and L. Nunn, J. Org. Chem.. 12, 5340 (1947},

(3) IL H. Merritt and T. J. Putnam, FEpilepeia, 51 (1045).
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- S ProdDpe e e e e - .
ield Mp. Caled, 4 Fonmld, 47, Aoixs € X
o e Iormunla & 11 (&4 11 m? 10
51 101143 2506 35
s8 215219 TR.08 3,77 T3.37 3.806 260 38
G5 184-141 TUO1T 109 TOIT O B.6Y 258 31
R 231-2154 6048 312 60.48 2 U8 260 b
24 204-207 67.90 3.26 68.07 3.23 260 it
67 204206 80).36 5.30 80.58 5.72 255 38
%3} 215 62,03 2. .81 63,21 2.85 {
65 232-234 56.55 256 56,42 2.74 250 11
GO 1 184 T3.85 43 7344 4072 254 24
13 258260  (CosHaC Oa BY.00 4.1+ 68.85 .14y m
[¢8 191-191  CowlinC 62,93 2.84 62.97 3.02 255 -l
TG b 6710 3.05 671y 2.82 261 37
KT 6.6+ 360 64.U3 3 82 2917 28
a2 Caal 115 C TH.08 3.7 7525 4,00 255 37
81 CaulheC 7308 37T T340 3.53 205 39
52 Caal1sC! 2 T3.08 3,57 T3.38 3,04 254 n8
[¢5) CarFDaB3r: N AG6.33 0 2,09 46,39 2,17 262 15
G-l 350352 ('uHuChN 62,45 2.8E 63.05 3,00 200 to

b ALl compounds with the exceptions indicated showed a shoalder or maximum at ce. 320 g
+F. D. Chattawar, J. Chem. Soc., 85, 344 (1004).
Found:

¢ Water was removed during the

v 3. F.o J. Dippy and V. Moss,
voSaacy and L. 1L Sterubach, Hele, Chim. Acta, 45, 2226 (1962).
£ L. 1L Sternbacl, 16, Reeder,
7N 260 my (infl) (e
s prepared by Mr. Lo Al Dolan according to method A; lit./ imp
mud: G, %897 1, 388 2 K. Schofield and IR, 8. Theobald, /.
G, Coldham, J. W, Lewis, and 8. G DL Plant, /. Chem. Soc., 4530
atisfactory vields. = . Ruggli and B. Hegediis, Hele. Chim. Acta,

mol wt, 445 (thermoosmosis).

5-Substituted 5-(2-Naphthy!)hydantoin Synthesis.-—-A 1mundi-
fied Biicherer-Bergs reaction was utilized for the preparation
uf each hyvdantoin, T a 300-ml glass liner of a =erew-top
Mounel metal bomb 0.01 mole of a 2-naphthyl ketone was -
snlved in 100 ml of dimethylformamide. Following the addition
uf a solution of 1.5 g forniula weights of KCN iu the least anmount
of water, 4.0 equiv of (NH;).CQs wus introduced and the b
wis rapidly closed.  The resulting reaction mixture was placed
i an oven (115°) for 24 hr, then mude alkaline by the addition
of 1070 aqueous NaOH.  Any unreacted ketone was <ubsequently
removed by ether extraction.  Acdification of the aquevas
Liver with concentrated HCI precipitated the desired hydnotoin,
which was recryxinllized to white 1eedles from EtOH-ILO.
Resalts are indicated 1u Table I1.

TasLe I
SUBSTITUTED 2-NaruTHYL KETONES

Iip (nm) or —Cualed, 7 - - =Found, 4 h

R mp,* °C Yield, ¢ (& 13! (o 11
see-Cuylg 165170 (7) 62 X486 7.60  SH.05 7.7
-CqHy 180--1D1 (1) HY 8486 7.60 84.507 70N
i~C3;Hy 45-45. 4 61 8491 802 84,63 810
n=-Colls 5152 73 N300 9.08 0 N5UIN O8N
> All melting points were determined by the capillary method

and are vorrected.  * Carbon and hydrogen microanalyses were
performed by the Huffman Laboratories, Ine., Wheatridge, Colo.
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