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TaBLe 1
ARYLPHOSPHONIC AND DIARYLPHOSPHINIC ACIDS
Yield, Phosphorus. 5¢” Neut. equiv.”
Compd. A AM.p., oL FFormula Caled. Tound Caled. Fouwd
p-Todophenylphosphonic acid4 30 221-223 CeHIOP 10.91 10.96 142.0 141.0
p-Acetylphenylphosphonic acid? 4,7 107 163-167 CsHO.P 15.48 15.15 100.1 100.3
m~Phenoxyphenylphosphonie acid 45H 092, 5~03 . CrH,,0,P 12.38 1213 125.1 126.2
p-Phenoxyphenylphosphonic acid” 78 173.5-174.5 CpHnuOsP 12.38 12,34 1251 1249
2-Nitro-5-bromophenylphosphonic acid? 80 214-217 dec.’ CH;BrNO;P 10.98 10.99 141.0 1402
Azoxydi-p-phenylenediphosphonic acid* 79 270-275 dec. CHN:0:P. 17.29 16.96 805 l
2-(p-Tolyloxy)phenylphosphonic acid Y 203-204 CH;30.P 11.72 11.55 132.1 133.6
2-(p-Tolyloxy)-p-tolylphosphouic acid 66 104-106 Cald:04P 1113 11.03 1391 141 4
Bis(p-iodophenyl)phosphinic acid 83 209-210) CHL.0.P 6.5 6.50 470.0 470.5
Bis(p-phenoxyphenyl)phosphinic acid 70 203-206 CaaH 40, T.70 7.53 402 4 308.5
4,4’-Phosphinicobis(3-bromobenzoic acid ) 16 278282 Cul1eBrOgP 6.68 6.74 154.7 155.3

@ Melting points were taken as previously described: ¢f. ref. 3.

Soc., 70, 3465 (1948)] via the Sandmeyver reaction,
acetylbenzenediazonium fluoroborate.

* Anal.

Found:
to 205° and the temperature of the block was slowly raised.
3.20: N, 7.60.

compound. 7 Anal. Caled.: Br,34.44. Found: Br, 33.98.
TasLE IT
ULTRAVIOLET ABSORPTION MaXiMa«

Compd. Amaxe Hig €niax
p-Acetylphenylphosphouic acid 249 15,700
284 1,600
m-Plienoxyphenylphosplionic acid 208 25,800
2725 1,960
278.5 2,220
p-Phenoxyphenylphosphouic acid 236 15,700
2775 1,190
Bis(p-phenoxyphenyl)phosphinic acid 246.5 29,500
2-Nitro-3-bromophenylphosphonic acid 264 .5 5,300
(Azoxydi-p-phenylene)diphosphonic acid 231.5 8.800
2685 9.880
330 19,000

“ All spectra were determined in 95%¢ ethyl alcohol by the
procedure previously described by H. H. Jaffé aud L. D). Freed-
ma, J. Am. Chem. Soc., 74, 1069 (1952).

phouo gronp is very similar to that of the arsono group and also
resembles that of the carboxy group, it seems reasonable to as-
sume that the nitration of m-bromophenylphosphonic acid gives
2-nitro-5-bromophenylphosphonic acid.

Azoxydi-p-phenylenediphosphonic Acid.—A solution of p-
nitrophenylphosphonic acid?® (4.87 g.) in 25 ml. of water was added
to a solution of 4.52 g. of arsenic oxide and 7.2 g. of NaOH in 25
ml. of water. The resulting mixture was refluxed for 8 hr. and
then cooled. Acidification yielded a red precipitate which was re-
crystallized from a miixture of equal voltimes of 9597 ethanol and
6 N HCL. The nltraviolet absorption spectrum of this com-
pound is similar to that of azoxybenzene,'® which has maxima at
231 mu (e 8300), 260 (7000), and 323 (14,500).

Bis(p-lodophenyl )phosphinic Acid.—Bis(p-anminophenyl)phos-
phinic acids (5.7 g.) in 25 ml. of water and 4.0 nil. of concentrated
H.S0; was diazotized at 0-5° with 3.5 g. of NaNQO, in 6 ml. of
water. The resulting solution was filtered from a trace of undis-
solved material and then added dropwise to a solution of 17.5 g.
of KI and 17.5 g. of iodine in 25 ml. of water. The reaction mix-
tare was stirred for 18 hr. at room temperature, and the precipi-
tate of crnde prodiict was removed by filtration. It was purified
by suspeunsion in 100 ml. of 109 aqueous sodinum bisulfite and
subsequent recrystallization from 509, agueous ethanol.

4,4’-Phosphinicobis(3-bromobenzoic Acid).—Bis(2-broimo-p-
tolyDphosphinic acid? (5.0 g.), dissolved in a mixture of 25 ml. of
pyridine and 15 ml. of water, was oxidized with 25 g. of KMnO,
by the method of Morgan and Herr."* After the excess pyridine

(13) P. H. Gore and O. H. Wheeler. J. 4m. Chem. Soc.. T8, 2160 (1956).
(14) P. W. Morgan and 13. C. Herr, itid.. T4, 5264 (1952).

* Phosphorus was determined by tlie method of B. C. Stanley, 8. H.
Vanuier, L. ). Freedman, and G. O. Doak, Anal. Chem., 27, 474 (1955).

phthalein: the indicator used for the phosphinic acids was plienolphthalein.
Caled.:
¢ Front p-aminophenylphosphonic acid.
Davies and C. J. O. R. Morris [J. Chem. Soc., 2880 (1932)] via the Friedel--Crafts reaction.

e The indicator used for the pliosphonic acids was thyvmol-

4 Previously prepared by (. M. Kosolapoff {/. :Am. Chem.
C, 45.01: H, 4.53. Found: C, 47.90; H, 4.34. 7 From p-
* Previously prepared as a monoliydrate by W. (.
" Anal. Caled.: Br, 28.34; N, 4.97.

Br, 28.38; N, 4.96. / This decomposition point was observed when a sainple was placed on the melting point block preheated
£ Anal.
! Determination of this neutral equivalent was 1ot convenient becanse of the vellow color of dilute solutions of the

Caled.: () 40.24; H, 3.38; N, 7.82. Found: C(, 30.04; H,

was removed by steam distillation. the reaction mixture was
filtered, decolorized with charcoal, and evaporated to 100 ml on
the steam bath. The resulting solution was added slowly with
good stirring to 100 ml. of 109 HC], wherenpon the crude
carboxy compound separated from solution. It was purified by
recrystallization from aqueous acetone.

Acknowledgment.—The authors wish to acknowledge the tech-
nical assistance of Mrs, Joyvce E. Carevie, Mr. Michael E. Beard,
aud Mr. Bobby R. Ezzell.
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I view of cnrrent interest iu 1,4-benzodiazepin-2-ones ax
psychotherapeutic agents,’ a program to prepare novel analogs
to be screened for pharmacological activity was initiated. Since
the procedures used to prepare these analogs were essentially
those described in the literature,? no experimental details are
herein presented.

Compounds I and II (Table I) were prepared by Friedel-
Crafts reactions.? Compounds III, IV, and V (Table I) were
prepared from 6-chloro-2-methyl-4H-3,1-benzoxazin-4-one® by
Grignard syntheses?®+ in yields of 20 (including hydrolysis),
38, and 399, respectively. The preparation of the Grignard
reagents from the appropriately substituted bromobenzenesx
failed in ethyl ether but proceeded satisfactorily in refluxing tetra-
hydrofuran.® The acetamides obtained as Grignard products

(1) 8. J. Childress and M. 1. Gluckman, J. Pharm. Sci., B8, 577 (1964),
and references cited therein.

(2) (a) L. H. Sternbach, E. Reeder, O. Keller, and W. Metlesics, J. Org.
Chem., 26, 4488 (1961); (Iy) 1.. H. Sternbach, R. I. Fryer, W. Metlesics, G.
Sach, and A. Stempel, ibid.. 27, 3781 (1962).

(3) A, J. Tomisek and B3B. E. Christensen, J. .Am. Chem. Soc., T0, 2423
(1948).

(4) W. C. Lothrop and P. A. Goodwiw, thid., 68, 363 (1943).

(5) W. J. Gensler and J. E. Stauffer |/. Org. Chem., 28, 908 (1458)] re-
ported their failiire to prepare 3.4-methylenedioxyphenylmagnesium bromide
and cited the difficulty of others in preparing organomagnesinm compoinds
from the related 4-bromo- ani 4-iodoveratroles.
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TaBLE I
SUBSLITUTED 0-AMINOBENZOPHENONES
Ry Ry
= l NHR,
X Cco R
C )
R;
Recrystn. Yy caled. 9, found
Compd. Ri Rs Ra R Rs M.p..°C.e solvent? Formula C H Cl N C H Cl N
I H H Cl 1 H 103-105 E-H CuH:CLNO 52.04 268 35.45 4.67 51.4 2.80 35.4 4.91
II H H CH; H CH,; 102-105 E-H Ci:HiCINO 69.36 5.43 13.65 5.39 68.6 5.36 13.6 5.67
III H H OCH,0 H 70-74 M-W CHCINO; 61.00 3.66 12.86 5.08 61.2 3.89 12.9 5.33
IV. Ac CH; H CH; H 104-105 E-M\ C:HCINO, 67.65 5.35 11.75 4.64 67.7 5.52 11.9 4.61
v Ac H H CsH; H 163-165 D-AI CuH;sCINO, 72.10 4.61 10.14 4.00 72.1 4.77 10.5 3.97
Va H H H CH; H 167-169 M CpoHCINO 74.14 4.59 11.52 4.556 73.9 4.74 11.0 4.53
¢ All melting points are uncorrected. ® A = ethyl acetate, B = benzene, D = dichloromethane, E = ether, H = hexane, M =
methanol, W = water.
TaBLE IT
SUBSTITUTED 1,4-BENZODIAZEPIN-2-ONES
ll%
: N—_cZ0
Cl C=N
R,
Rs R;
R,
M.p.. Recrystn. % caled. % found
Compd. Ri Rz Rs Re Rs °C.e solvent? Formula C H Cl N C H Cl N
VI H H cl Cl H 245-247 D-M CisHsCLN:O 53.07 2.68 31.32 8.25 52.7 2.67 31.3 8.49
Via CH: H Cl cl H 154-157 M CieHnCLN-0 54.33 3.13 30.08 7.92  54.3 3.47 30.2 8.05
VII H H CHs H CH:  240-242 D-H CuiHisCIN:O 68.34 5.06 11.88 9.37 68.2 5.39 12.1 9.28
VIII H CH; H CH: H 210-212 E-H CirHuCIN:O 68.34 5.06 11.88 9.37 68.3 5.35 12,2 0.69
VIilla CH: CH; H CH: H 174-176 D-H CiHi:CIN:O 69.83 5.47 11.33 8.96 69.1 5.77 11,8 9.07
X H H H CiHs H 272-275 A CaHuCINXO 72.72 4.36 10.22 8.07 72.6 4.60 10.2 814
IXa CHs H H CsHs H 187-189 D-AL CoHi:CIN:0 73.22 4.75 9.8 7.76 72.8 4.81 9.8 7.51
X H H OCH:0 H 207-210 D-B CisHuCIN:0; 61.06 3.52 11.27 8.90  61.4 3.8 11.7 9.05
Xa CHs H OCH.0 H 145-147 D-H CirHisCIN: O3 62.10 3.98 10.79 8.52 62.1 4.2 11.2 8.38
@ All melting points are uncorrected. ® A = ethyl acetate, B = benuzene, 1D = dichloromethane, E = ether, H = hex-
ane, M = methanol, W = water.
TasLe IIT
1,3-DIHYDRO-5-PHEN YL-2H-NAPHTHO[2,3-¢]-1,4-DIAZEPIN-2-ONES
R
II I 1\‘1_040
C=N
M.p.. Recrystn. % caled. % found
Compd. R, °C.e solvent? Formula C H N C H N
XI H 276-278 A C1aH1N,O 79.70 4.93 0.78 79.5 4 .96 0.68
XIa CH; 153-155 E-H CyoHisN0 79.98 5.37 9.33 79.5 5.49 9.28

¢ All melting points are uncorrected. * A = ethyl acetate, E

were hydrolyzed by heating in equal volumes of 6 & HCI and
ethanol.?

The substituted benzodiazepines VI-X (Table II) were pre-
pared by condensation of the appropriate aminobenzophenones
with ethyl glyeinate hydrochloride in refluxing pyridine.! The
naphthodiazepin-2-one (XI) (Table III) was prepared in the
same manner from 3-(2-antino)uaphthyl phenyl ketone.* Meth-

(6) L. H. Sternbacli, R, I. Fryer, W, Metlesics, E. Reeder, G. Sach. G.
Saucy, and A. Stempel, J. Org. Chem., 27, 3788 (1962).

ether, H = hexaue.

vlations of the 1,4-aryldiazepin-2-ones were effected by treatment
with methyliodide or dimethyl sulfate and base.”

The compounds herein described showed no interesting pharma-
cological activities.?

Acknowledgment.—We wish to thauk Mr. L. Brancoue and
associates for the microanalyses and Messrs, W. Fulmor and G.
Morton for their generons assistance with the interpretation of
the spectral data.

(7) L. H. Sternbach and E. Reeder. ¢6id., 26, 4936 (1961).
(8) Private communication from Dr. A. C. Osterberg of the Experimental
Therapeutics Research Section of tliese laboratories.



