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Biological Activity.-The injection dose of HEXPA 
that reduced the fertility of male house flies by 50% 
(SDjo) was 5.67 pg/fly.7 Formaldehyde, 1,  or 3 had no 
sterilizing effect a t  5-10 pg/fly ; however, when 2 was 
injected into male flies its SDj0 was equal to that  of 
HERIPA. The reactive hydroxymethyl group in 2 
may give rise to certain alkylating characteristics. 
Although no color was obtained in the colorimetric 
test with 4-(pnitrobenzyl)pyridine, a modified pro- 
cedure with .l-(p-nitrobenzyl) pyridine perchlorat e8 gave 
a cranberry red color with 2, 3, and 5. Nevertheless, 
since 1 and 4 (but neither HEMPA nor hexamethyl- 
phosphorothioic triamide) gave the same color reaction, 
the hydroxymethyl compound cannot be unequivocally 
designated as an alkylating agent. 

Experimental Section 

Where analyses9 are indicated only by symbols of the elements, 
the analytical results obtained for those elements were within 
+0.4% of the t,heoretical values. The identity of the compounds 
was confirmed by ir, pmr, and mass spectra. I r  spectra were 
recorded with a Perkin-Elmer Model 137 Infracord, pmr spectra 
with a Variari HA-100 spectrometer, and mass spectra with a 
CEC 21-ll0D spectrometer. Company and trade names are 
given for ident’ification purposes only and do not constitute en- 
dorsement by the U. s. Department of Agriculture. 

N-(Hydroxymethyl)-N,N’,~J’,~~~”,N”-pentamethylphosphoric 
Triamide (2).-To a flask containing 6.60 g (0.04 mol) of penta- 
methylphosphoric triamide (1) and 10 ml of H20 was added 3.56 g 
(0.044 mol) of 377, aq CH20. The reactants were allowed to 
stand overnight at  room temperature. H20 and excess CH20 
were then removed under vacuum in a rotary evaporat,or followed 
by direct evacuation with a vacuum pump at room temperature.1° 
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The yield of 2 was 7.65 g (98y0). When 97 mg (0.5 mmol) of 
2 was treated with a 2,4-dinitrophenylhydrazine solution, 
formaldehyde 2,4-dinitrophenylhydrazone was formed in a 94c; 
yield. The hydroxymethyl compound could not be distinguished 
by glpc from either 1 or 3; neither could these compounds be 
distinguished by tlc. The pmr spectrum [ ( I ) 2 0 )  64.50 (doublet, 
H3CNCH20D, J = 13 cps)], mass spectrum ( d e  195, from probe 
with ion source at  loo”), and the ir spectrum corresponded to  the 
structure of 2. ilnal. (CeHiBN302P) C, H, Y ,  P. 
AV,N”’-Methylenebis[pentamethylphosphoric triamide] (3). 

--Upon short path distillation of 4.0 g of 2, 3.0 g (85%) of 3 was 
obtained, bp 130’ (0.01 mm). The colorless liquid quickly 
solidified to a white, hygroscopic solid. Recrystallization from 
hexane gave a nonhygroscopic solid, mp 78-86’ (unimproved by 
further recrystallization). 1t.s pmr spectrum [ ( D Y ~ )  64.12 
(triplet, CH3NCH&CH,, J = 7 cps)], ma pectrum (m:’e  342), 
and ir spectrum corresponded to the structure of 3. Anal. 

When 3 was treated with a 2,4-dinitrophenylhydrazine solii- 
tioii, a quantitative yield of formaldehyde 2,4-dinitrophenyl- 
hydrazone was obtained. Alternately, 3 was obtained by allow- 
ing a thin layer of 2 t,o stand in V ~ C U O  over P2Oj for several day>. 

,V,A;’’ ’-Methylenebis [pentamethylphosphorothioic triamide] 
(5).-A solution of 7.24 g (0.04 mol) of 4l1 in 30 ml of acetone 
(the compound is insoluble in H20) was mixed with 3.56 g (0.044 
mol) of 3754 aq CH20 and allowed to stand for 1 day. 3Ie2CO 
was removed on a rotary evaporator and the H?O and excess 
CH20 were removed as in the preparation of 2, leaving 7.80 g of a 
white waxy solid. Recrystallization from 200 ml of hexane gave 
3.45 g (73%) of 5,  mp 122-130’ dec. Further recrystallization 
did not improve the melting point. I ts  pmr spectrum [(CCL) 
64.75 (triplet, H3CSCH2SCH3, J = 9.5 cps)] and ir spectriim 
corresponded to the structure of 5 .  ils Kith 2 and 3, 5 could not  
be distinguished by glpc from its starting material 4. dnal. 

Oxidation of 2.-Khen 0.39 g (0.002 mol) of 2 in 10 ml of HYO 
was allowed to react with 0.23 g (0.002 mol) of 30% H 2 0 ~  for 3 
days, conversion into a 1: 1 mixture of 1 and S-[bis(dimethyl- 
amin~)phosphinyl]-~Y-methylformamide~ occurred. 

Reduction of 2.-In agreement with the LBH reduction of 
S-[bis(dimet~hylamiiio)phosphinyl]-S-methylformamide,~ the 
treatment of 0.01 mol of 2 with 0.06 mol of LAH in Et20 or THF 
gave 1 as the only product. 
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(CiiRsmKs02Pz) C, H, S, P. 

(CiiHT2NeP2S2) C, H, S, P. 
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report, gave a white crystalline solid, mp 79-80’ (hexane). 


