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f, gave mild, but definite, electroshock protection when 
further tested at two dose levels using ten mice. 

The compounds shown in Schemes I-IV are new 
chemical entities with the exception of 3g2 and 2a, 
the latter being synthesized by a different pr0cedure.j 

SCHEME I 
XHiOR' 

CX4 
(RO)jP(O)H -+ (RO)jP(O)S'HOit' 

SCHEME I11 

OCNP(O) (NHCOR)(~HCOR' )  
3a, R,  R' = CIH,O 

b, R = C~IIjCOOSIINH; 7 R' = GHjO 

P ( 0  j (SC0)s  + CH,OXHCONHP(O)(NHCOR)(NHCOR') 
3c, R, R'  = C?H,O 
d, 13. = CzHaOOCNHSH; R' = C?H,O 
e, R = C2HjO; R'  = (C1CH2)LCH0 

P(O)(XHCOOCLHB)I 
3g 

(CH~ONHCO?;H)LP(O)SHCOOC?H~ 
3f 

SCHEME IV 
P(NCO)d + RCOSHP(?I:HCOIt')~ 

4a, R, R'= CII3ONH 
b, R = CH7ONH; 

R'  = C2HjO 

The phosphorylation of X in lieu of 0 of h j  droxylamine, 
as shown by Iireutzkamp and S~hindler ,~  is in agreement 
with comparable hydroxamic acid formation.6 Al- 
though alkyl' and aryl8 isocyanates condense with 
hydroxylamine, several attempts at  synthesis of phos- 
phorylated hydroxurea derivatives by treating hydroxyl- 
amine with phosphinylidyne tris(isocyanate) and 
various other phosphoro(thi0) isocyanates failed to  
yield stable products. The resulting materials were 
deliquescent, and underwent spontaneous arid vigorous 
decomposition, but gave positive Feci3 tests. Only 
water-soluble l b  of the three phosphorohydroxamic 
acids gave this test; 2a also gave a negative FeCla 
test.j Positive Tollens tests were shown with 4a, b, 
and 3d, the latter due to oxidation of the hydrazo linli. 
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Experimental Section 

All compounds shown in Schemes I-IV were analyzed for C, 
H, and X9 (Coleman C H and N analyzers). Melting points are 
uncorrected (Fisher-Johns apparat'us). All starting materials, 
excepting hydroxylamine, and products were examined with a 
Beckman IR-8 and gave spectra in agreement with proposed 
structures. Locomotor activities were determined using an 
actophotomet,er (Metro Scientific) and electroshock was ad- 
ministered by a Grass S4 stimulator. 

Synthesis. Hydroxy- and Methoxyphosphoramidates (la-c). 
-Hydroxylaminelo or methoxyaminell and a polyhalogen were 
treated with diphenyl phosphite (CCL, ether) or diisopropyl 
phosphite (CBrCl-, ether) according to the method of Atherton 
and Todd.lz Spin evaporation of t'he reaction mixtures yielded 
solid ( l a )  or oil ( lb ,  e)  residues. The products --ere crystallized 
from EtOH-HzO (la,  C12HlzP;04P, mp 151-152') and EtzO- 
petroleum ether (bp 30-60") (Ib,  C ~ H I G K O ~ P ,  nip 118-119", and 
le,  C I ~ H M N O ~ P ,  mp  57-58'). 

N-Hydroxydiphenylphosphinamide (2aj.-Diphenylchloro- 
phosphine (60 mmoles) added to hydroxylamine (145 mmoles, 
EtzO) a t  5' gave a precipitate which rras filtered off, washed 
(HZO), and crystallized from hot EtOH in an air st,ream; CIZH12- 
XOiP, mp 123" dec (lit.5 131" dec). 

N,N'-Dimethoxyphenylphosphonamide (2b).-Phenylphos- 
phonic dichloride (85 mmoles), added to methoxyamine and 
Et3N (180 mmoles, Et20), gave a precipitate which was separated 
by filtration. Spin evaporation of the filtrate gave an oil which 
was purified (E<20-petrdeum ether) and crystallized from EtzO; 
C F H U N ~ O ~ P .  mD 70-72". 

-Phosphinylidyne Isocyanates (3a, b) and Phosphoric triamides 
(312, d).-EtOH (100 mmoles), added to phosphinylidyne tris- 
isocyanate (50 mmoles, ether) with rapid stirring at  5-10', gave 
a precipitate which was separated by filtration, washed with 
ether, and dried in vacuo to yield 3a, C ~ H I Z K ~ O ~ P ,  mp 
102" dec. Similarly, EtOH (50 mmoles) and the isocyanate 
(50 mmoles) reaction followed by ethyl carbazate (50 mmoles) 
addition, gave 3b, CSHlaNSOiP, mp 164' dec. Equimolar 3a 
(CH3CX) or 3b (dioxane) treated as above with methoxyamine 
for several days gave 3c (CsHl;N&P, mp 140' dec) and 3d 
(C&9?u'608P, mp 153' dec). 

Phosphoric Triamides (3e, f )  and Phosphorous Triamides (4a, 
b).-Ethanol (ET) or 1,3-dichloro-2-propanol (DP)  and/or 
methoxyamine (MA) and phosphinylidyne trisisocyanate (Pv) or 
phosphino trisisocyanate (PIII ,  freshly distilled from phosphorus 
cyaiiate13 under Nz) were treated in a manner previously de- 
scribed. Equimolar ET-PKDP-AIA, ET-PV-hIA (1 : l : 2 ) ,  
PIII-MA (1: 3), and ET-PIII-AIA ( 2 :  1 :  1) gave 3e (CBH1;ClP- 
S407P, mp 103" dec), 3f (CiH16N60J', mp 122" dec), 4a (C6H16- 
N&P, mp 115' dec), and 4b (C,HI,N~OSP, undistillable viscous 
mass), respectively. 

Pharmacological Screening Methods.-Male Tale-Swiss mice 
(23-27 g) were used in the tests and compounds were administered 
intraperitoneally in 2y0 sodium carboxymethylcellulose. 

Locomotor Activity Test.-Groups of five mice for each dose 
level were investigated using the method of as modified 
by hloffett, Seay, and Reid.I6 

Anticonvulsant Test.-Electroshock was administered to 
groups of ten mice/dose level cia ear electrodes (60 ma, 0.3 sec) 
according to the procedure of Cashin and Jackson.'S 

Anticancer screening reports have been received only on la ,  
which gave T/C of 101, 95, and 1007, a t  50, 100, and 200 mg/kg, 
respectively (leukemia L1210), and 817, at  100 mg/kg (Walker 
carcinosarcoma 256, i n t r a m u s ~ u l a r ) . ~ ~  
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