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melting at 38-40' was obtained. Analytical data (Table I) 
confirmed the formula C~HQNHP( C&)z. 

The identity of the product wm further established by 
splitting to t-butylamine hydrochloride and diphenyl- 
chlorophosphine by means of an ethereal solution of hydro- 
gen chloride. The identity of these two substances waa 
established by physical constants (melting point and mixed 
melting point, boiling point, and infrared spectra). 

The NMR spectrum of the protons in the product agrees 
precisely with that expected for the structure (CH3)3CNHP- 
(CsH+z. 

This N-substituted aminodiphenylphosphine as well m 
several others prepared in this study was converted to the 
corresponding aminophosphine sulfide by reaction with an 
excess of sulfur in carbon disulfide in accordance with the 
following procedure: 

To a continuously stirred solution of 1.3 g. (0.005 mole) 
of N-t-butylaminodiphenylphosphine in 25 ml. of dry 
carbon disulfide was added 0.3 g. (0.009 mole) of sulfur. 
The solution was warmed to about 35' and allowed to 
react for 10 hr., during which time the color changed from 
light brown to yellow and finally became almost colorless. 
On reduction of the volume of the reaction mixture through 
vacuum evaporation of most of the solvent, 1.2 g. (84%) 
of white prismatic crystals was obtained; m.p. 120.5- 
121.5'. Analytical data (Table I) confirmed the formula 

S 
// 

CJIQNHP(CC")~.  
The aminophosphine was further characterized by con- 

version to the methyl iodide adduct [( ~-C~HQ)NHP(CH~)-  
(CaH6)2]I by reaction with a benzene solution of methyl 
iodide. The adduct was obtained as white needles melting 
a t  198.5-200". Analytical data are given in Table I. 

Analytical data, yield data, and melting points for 
aminodiphenylphosphines and their sulfides prepared by 
procedures analogous to the above are summarized in Table 
I. 

The preparation of N-diphenylaminodiphenylphosphine 
was carried out according to the following procedure: A 
solution of 1.7 g. (0.01 mole) diphenylamine in 10 ml. of 
dry (over calcium hydride) diethylene glycol dimethyl 
ether was added to a suspension of 0.8 g. of sodium hydride 
(54% dispersion in oil) in 25 ml. of the diglyme. After the 
theoretical amount of hydrogen (0.2 1.) had been evolved, 
2.2 g. (0.01 mole) of diphenylchlorophosphine was added 
with stirring to the mixture. The temperature was raised to 
and held a t  110' for 1.5 hr. The solid reaction product was 
filtered hot, washed with dry ethyl ether and weighed 0.6 
g. (calculated weight of sodium chloride, 0.6 g.). The filtrate 
and ether washings were combined and the solvents removed 
under reduced pressure. The residue was recrystallized from 
ethanol. The resulting crystals weighed 0.8 g. (23%) and 
melted a t  130-132'. The product was further characterized 
by alkaline hydrolysis to diphenylamine and diphenyl- 
phosphinic acid. Both of these substances were isolated and 
identified by melting point (including mixed melting point 
with known samples) and infrared spectra. 

Infrared spectra. The infrared spectrum of each of the 
phosphorus-nitrogen derivatives obtained in this study waa 
examined using a Perkin Elmer Model 21 spectrograph. 
The principal bands in each spectrum are listed in Table 11. 

DISCUSSION 

As indicated in Table I1 the infrared spectra of 
all the new compounds show the P-N bands in 
the 870-750 cm.-l region. This agrees well with the 
findings of Reist, Junga, and Baker with respect 
to diaminophosphine sulfides. 2d The sulfides all 
showed an extra absorption band at approxiinately 
715 cm-'. 
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In the course of routine screening, 1,2,3-benzo- 
triazin4(3H)one was found' to have sedative activ- 
ity. In  an attempt to prepare compounds exhibit- 
ing an enhancement of this activity, a number of 
benz-halogenated and 3dial kylaminoalkyl ana- 
logs of the parent compound were prepared for 
pharmacological evaluation, not only as sedatives, 
but also for other types of activity as well.* 

In  line with this approach, since the completion 
of this work a note describing 4-substituted 1,2,3- 
benzotriazines as having "apresoline-like" adrener- 
gic blocking activity has also appeared.a 

Of the several methods referred to in the litera- 
t ~ r e , ~  three seemed best suited for this work. The 
first of these (method A), involved cyclization 
via diazotization of an anthranilamide to the de- 
sired 1,2,3-benzotriazin-4(3H)one and was of the 
most general application. 

The second procedure (method B) utilized the 
reaction of a dialkylaminoalkyl chloride with a 
benz - halogenated - 1,2,3 - benzotriazin -4(3H)one. 
The yields by this method, however, were generally 
lower than those obtained by method A. 

A third, but even less successful approach 
(method C), involved the reaction of a dialkyl- 
aminoalkylamine with the diazotized methyl ester 
of an anthranilic acid. 

The substituted anthranilamides were obtained 
by the action of ammonia, or dialkylaminoalkyl- 
amines, on the corresponding isatoic anhydrides, 
which in turn were prepared by reaction of the 

(1) We are indebted for this and for all other activity 
data to Dr. A. C. Osterberg and his associates, Experimental 
Therapeutics Research Section, Pearl River Laboratories. 
(2) For example, 7-chloro-3-amino-l,2,4-benzotriazine 

and its l-oxide have been reported to have a high order of 
antiprotozoan activity against avian malaria by F. J. 
Wolf, K. Pfister, R. M. Wilson, Jr., and C. A. Robinson, 
J .  Am. Chem. SOC., 76, 3551 (1954) and by F. J. Wolf, 
R. M. Wilson, Jr., K. Pfister, and M. Tishler, J .  Am. Chem. 
SOC., 76,  4611 (1954). 
(3) C. Grundmann and H. Ulrich, J .  Org. Chem., 24, 

272 (1959). 
(4) E. Van Heyningen, J .  Am. Chem. Soc., 77, 6562 

(1956) and Refs. 1, 2, and 3 in that paper. 
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appropriate anthranilic acids with phosgene.6 
The physical data for the various anthranil- 

amides and lj2,3-benzotriazin-4(3H)ones prepared 
are listed in tables I and 11, respectively. These 
compounds were found to be essentially devoid 
of biological activity1 on pharmacological evalua- 
tion in experimental animals. 

EXPERIMENTAL' 

The following examples are given to illustrate the meth- 
ods used to prepare the compounds listed in Tables I and 
TI. In  general the experimental details varied very little 
from preparation to preparation. 

4-Chloroisatoic anhydride. Phosgene was bubbled at mom 
temperature through a solution of 85.8 g. (0.500 mole) of 
4chloroanthranilic acid' and 33.5 g. (0.316 mole) of sodium 
carbonate in 1750 ml. of water. The pH of the reaction 
mixture was maintained at 6 7  by a steady addition of a n  
aqueous solution of 19.5 g. (0.184 mole) of sodium car- 
bonate. After all of the carbonate was consumed, phosgene 
hubbling was continued until the pH dropped to about 2. 
The solid was filtered, washed with two 250-ml. portions of 
cold water, and air dried to yield 78.4 g. (79.5%) of white 
solid decomposing at 217'. A twice recrystallized sample 
from ethanol melted at 278-282' dec. 

Anal. Calcd. for CsH&INOa: C, 48.6; H, 2.01; (3, 17.9; 
N, 7.09. Found: C, 48.7; H, 2.50; C1, 18.2; N, 7.30. 

The following two compounds were prepared by the above 
procedure. 

6-Chlotoisatoic anhydride0 m.p. 278-281'; yield (&7%). 
Anal. Calcd. for CsH&INOa: C, 48.6; H, 2.01; Cl, 17.9; 

N, 7.09. Found: C, 48.6; H, 2.23; C1, 18.3; N, 7.33. 
9,6-Dichloroisatoic anhydde,  m.p. 251-253' dec.; lit.* 

m.p. 254-256'; yield (68%). 
4-Chloroanthranilamidc. A mixture of 12.0 g. (0.0608 

mole) of Pchloroisatoic anhydride and 304 ml. (0.608 mole) 
of 2N ammonium hydroxide waa mechanically stirred for 4 
hr. The solid WBB filtered and airdried to yield 3.3 g. (32%) 
of crystalline, white product melting at 182-184'. An 
analytical sample was prepared by recrystallizing the crude 
twice from ethanol. The analytical data for this compound 
and the other substituted anthranilamides prepared simi- 
larly is given in Table I. 

7 - C h l o l . o - l , d , 8 ~ o t ~ ~ ' ~ 4 ( ~ ~ ) ~  (Method A). To a n  
ice-cold suspension of 3.12 g. (0.0183 mole) of 4-chloro- 
anthranilamide in 20 ml. of water and 5.6 ml. of concd. 
hydrochloric acid was added a solution of 1.32 g. (0.0193 
mole) of sodium nitrite in 10 ml. of water over 45 min. while 
maintaining the reaction temperature between 0-5'. The 
resultant orange mixture waa treated with 7 ml. of ION 
sodium hydroxide. The mixture changed to an orange solu- 
tion, which was stirred for 10 min. and then acidified to pH 
2 with concd. hydrochloric acid to give an orange solid 
which was filtered, washed with icewater and air-dried; 
yield, 1.57 g. (47.3%), m.p. 179-181'. A sample recrystal- 
lized twice from ethanol afforded white needles melting at 
215-216' dec. 

The anal.ytica1 data for this compound and the other 
analogous compounds is given in Table 11. The dialkyl- 

(5) The substituted anthranilic acids were either pur- 
chased from a commercial source or prepared by known 
methods. 
(6) In the case of 3,5aichloroanthranilamide the best 

method of preparation waa found to be that of F. E. Shieb- 
ley, J. Org. Chem., 3, 414 (1938). 
(7) All melting pointa are uncorrected. 
(8) R. E. Lutz, G. Ashburn, J. A. Freek, R. H. Jordan, 

N. H. Leake, T. A. Martin, R. J. Rowlett, Jr., and J. W. 
Wilson, J. Am. Chem. Soc., 68, 1285 (1946). 
(9) R. Dorsch, J .  pzakt. Chem., [2] 33, 45-51 (1eS). 

aminoalkyl benzotriazinones, because of their amphoteric 
nature, were extracted from the reaction mixtures a t  neutral 
p H  with chlorotorm. 

PChlwo3-( -&met h ylomino)prop yl-1 ,Sl3-benzotriuzin- 
4(3H)one (Method B). To a solution of 0.75 g. (0.014 mole) 
of sodium methoxide in 50 ml. of anhydrous ethanol, was 
added 2.40 g. (0.0132 mole) of 7-chloro-1,2,3-benzotriazin- 
4(3H)one. After refluxing the mixture for 10 min., it  was 
treated with 1.60 g. (0.0132 mole) of %dimethylamino- 
propyl chloride and then refluxed for 40 hr. The mixture 
waa filtered hot, and the filtrate was concentrated in vacuo 
to a yellow sirup which solidified on cooling to  a waxy solid 
melting at 43-16'. This solid was converted to the hydro- 
chloride with ethanolic hydrochloric acid. The crystallin: 
hydrochloride weighed 2.2 g. (57%) and melted at 256 
dec. 

FChhm%( Wimeth ylamino)eth yl-lI8,3-benzotriazin- 
4(8H)one (Method C). A suspension of 7.0 g. (0.032 mole) 
of methyl4chloroanthranilate~ hydrochloride in 35 ml. 
of water was treated gradually with a solution of 2.6 
g. (0.038 mole) of sodium nitrite in 15 ml. of water 
at 0-5' over 20 min. The resultant diazonium salt 
solution was diluted to 350 ml. with ice water and then 5.0 
g. (0.57 mole) of p-dimethylaminoethylamine was added 
over 10 min. The reaction mixture was stirred for 45 min. 
longer, and the resulting orange-yellow suspension was 
extracted thoroughly with ether. The pooled extracts were 
dried over anhydrous magnesium sulfate, and then concen- 
trated in vacuo to a brown eirup. An alcoholic solution of 
this sirup in 15 ml. of solvent was treated with ethanolic 
hydrochloric acid and the precipitated hydrochloride waa 
filtered and dried; yield, 4.4 g. (47$&); m.p. 241-245' dec. 
The analytical sample was recrystallized from 95% ethanol, 
map. 267-270' dec. 
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The occurrence of a-glyceryl ethers in the non- 
saponifiable residues of oils from various marine 
animals's2 has been reported especially in those of 
the elasmobranch group. Recently batyl alcohol 
(I) has been isolated also from sources other 

(1) M. Tsu'imoto and Y .  Toyama, Chem. Umschuu 
Gebiete Fette, h e ,  Wachse u. Harze, 29, 27 (1922); Chem. 
Umechau Gebiete Fe&, &e, Wuchse u. Harze, 31,  13, 135, 
153 (1924); Chem. Zentr., I, 878 (1922). 
(2) I. M. Heilbron and W. M. Owens, J .  Chem. Soc., 942 

(1928). 


