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TABLE I 
2-( ~-~4RYL.~MIN~)-~,3,2-DIAZAFHOSPHOSPHORINANE %OXIDES 

fol 
HN t NH 

'P' 

4 r  

TI11 Phenyl 
I S  p-Methoxyphenyla 
s p-Chlorophenylb 
XI  P-Tolyl" 
XI1 m-Tolyl 
XI11 o-Chlorophenyld 

a Recrvstallized from absolute ethanol. 

Yield, Yield, ,-----Yo nitrogen- 
% crude hI.p. ,  o c .  % pure l I . p . ,  o c .  Calcd. Found 

53 21 7-2 19 24 217-219 19.92 19.94 
59 181 .5-183 14 19G190.5 17.45 17. 51 
5 3 205-215 17 2 14-2 15 17.12 17.13 
27 . . .  14 224-225 18.68 18.84 
85 228-233 30 233-234 18.68 18.63 
. . .  . . .  18 165-166 17.12 17.31 

b Recrvstallized from benzenemethanol(4: 1). c Recrystallized from ethanol-water (2  :l).  
d Recrysfallized from water. 

interesting that the first compound of this series to 
undergo the screening (IX, Table I) exhibited 66% 
and 78% inhibition in the first two trials against Car- 
cinoma 755 even though this compound does not contain 
the nitrogen mustard moiety. However, no activity 
was indicated for the compound in further screening 
against Carcinoma 753 or the other tumor systems. 
The other compounds listed in Table I were also found 
to be inactive. 

Experimental 

1,3-Diaminoprouane was obtained from the Union Carbide 
Chemicals Company. 
N- ArvlDhosDhoramidic Dichlorides.-These intermediates were 

preparedhg refluxing the arylamine hydrochloride in phosphorus 
oxychloride, a method described by Michaelis and S ~ h u l z e . ~  
2-(N-Arylamino)-l,3,2-diazaphosphorinane 2-Oxides (Table 

I).-The general preparative method was to add approximately 
0.1 mole of the phosphoramidic dichloride in 500 ml. of benzene 
to a stirred solution of approximately 0.2 mole of the 1,3-diamino- 
propane in 500 ml. of benzene. The addition took about 2 hr., 
xith the reaction mixture remaining near 35". The mixture 
was stirred for an additional 1 hr. and then the white solids which 
had precipitated during the reaction were collected on a Buchner 
funnel. This residue was allowed to dry thoroughly in the air. 
The separation of the product from the 1,3-diaminopropane di- 
hydrochloride was accomplished either by method A or method B. 

A.-This method was used in obtaining compounds VI11 and 
IX. For example, with compound VI11 there was 37 g. of drv 
solid c Jlected from the reaction. This was boiled L\ ith 400 ml. of 
water until almost all of the material had dissolved. The hot 
solution was filtered through a fluted filter and then allowed to 
cool t o  room temperature. A total of 20 g. of sodium carbonate 
was slowlv added to the solution, with stirring, and 3.5 g. of 
white solid separated. Cooling the solution overnight furnished 
an additional 3.5 g. of this material. A final 4.1-g. portion of 
crude product was obtained by distilling one-half of the solvent 
and rooling the remaining solution. Three recrystallizations 
from methanol gave 5.1 g. (24%) of crystals, m.p. 217-219". 

B.-This general method waa used for compounds X-XI11 
and is given for compound XII, prepared in a reaction with a 
theoretical yield of 0.135 moles of product. The dried solids 
from this reaction weighed 51.4 g. They were powdered and 
stirred into 300 ml. of water containing 17.5 g. of sodium car- 
bonate. The mixture was stirred for 0.5 hr. and then the sus- 
pended material was collected and dried in a vacuum desiccator. 
It was again powdered and stirred for 0.5 hr. in 150 ml. of warm 
water containing 3.5 g. of sodium carbonate. The suspended 
solid, after collecting and drying, weighed 25.5 g. (85%) with a 
228-233" m.p. range. 

An 8-g. portion of the crude material was stirred in 120 ml. of 
refluxing ethanol and 20 ml. of 5y0 sodium carbonate solution was 
added. Then 40 ml. of ethanol was gradually added to the 

(9) A RIichaelis and G .  Schulze, Ber . ,  26, 2937 (1893) 

mixture. The resulting cloudy solution was filtered while hot. 
The clear filtrate was cooled and 4.8 g. of colorless crystals, m.p. 
2312-231 ', separated. A final recrystallization was accomplished 
from 80 ml. of 90% ethanol which contained 0.15 g. of sodium 
carbonate. There was obtained 2.9 g. (307, of theory, by pro- 
portion) of solid, m.p. 233-234". 

The recrystallization solvents for other compounds are listed 
under Table I. 
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The monoamine oxidase (IIAO) inhibitory actiT-ity 
in an earlier series of acylated and carbalkoxylated 
aralkyl hydrazines appeared to be dependent upon 
hydrolysis of the blocking groups to the free aralkyl 
hydrazines.* Since the relative degree of M A 0  in- 
hibition in the brain and liver caused by some inhibitors 
of the hydrazine type depends on the route of drug 
administration,' the possibility was considered that 
specificity of inhibition, independent of route of ad- 
ministration, could be achieved if the hydrolysis of a 
blocked hydrazine were catalyzed by an enzyme, es- 
terase or amidase, specific to a particular organ, for 
example, the brain. Table I shows the results of a 
study of brain us. liver localization of the inhithion with 
several new MA0 inhibitors injected subcutaneously or 
given orally. 

One of the compounds, VI11 in Table I, the least 
potent of the group, exhibited greater inhibition in the 
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