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* Recrystallized from pentane. 
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Boiling point (0.05 mm) ;  n 2 3 ~  1.5662. b Compounds IC arid I d  have recently beeti described, see British Patent !)7X,OSY (l lec 16, 
1964). There are some observatioii. 
siiggesting tha t  this melting point is not tha t  of compound Ig  b u t  of a polymerizatioii product thereof, since Jg is particularI>- sensitive 10 
temperature increases. Apholatea. 

The melting point of IC, which we have observed, is io higher thaii that  recorded in the patent. 

tion products and no appreciable amount of the desired 
compounds if applied a5 such. Pure alliylene bis(i,o- 
cyanide dichlorides) were eventually obtained by a 
substantial increase of the suggested ratio of PCl, 
to isocyanate and by  chlorination at  elevated tempera- 
tures. Several new bis(isocyanide dichlorides) are 
compiled in Table I. 
1,3-Diethyleneguanidines and particularly the bis- 

(1,3-diethyleneguanidines) (I, n = 2) having four 
aziridine moieties per molecule are powerful chemo- 
sterilants for the control of a broad spectrum of insect 
populations4 (Table 11). Cornpounds Ie and If are 
comparable in their biological activity with 2,2,4,4,- 
6,6- hexakis (I - aziridinyl) cyclotriphosphaza -1,3,5-triene 
(Apholate@) . 5  

Experimental Section6 

The  solid l,.?-dietliyleiiegiiaiiidiries were piirified by recr>.stal- 
liaatioii f ~ i m  a low-boiling hydrocarbon, preferably pentme 01' 

hexaiie. The  use of a higher boiling solvent is not suggested, 
since some of the  compounds listed in Table I1 are  not particu- 
larly stable and polymerize or decompose at elevated tempera- 

(4) The biological tests were done by Dr. s. Ristich, Pesticides Research 
Group, O h  Mathieson Chemical Corp. 

( 5 )  R. R i t z  and C. Grundmann, U. S. Patent 2,858,306 (Oct 28, 1958); 
R. Rata,  E. ICober. C. Grundmann, and G. Ottmann. Inorg. C h e m . ,  3, i 5 i  
(1964). 

(6) Melting points and boiling points are not corrected. Melting points 
were taken on  a modified Tliiele apparatus. 

tures. The  liquid 2-(o-fliio1~opl1e11\.I)-l,~-diet~iyle1ie~i1:~1ii~li11~ 
TVBS purified by distillation; however, caiitinii should be ere)'- 
rised, for violent decomposition:, have beeii erperieiiced on W- 

casion. Phenylene-1,4-bis( 1,3-dipropylerieguaiiidiiie~ failed to 
crystallize; it could not  be purified by distillatioil om-ing to  it, 
inst:tbility a t  higher temperatures. 

5-Chlorotolylene-2,4-bis( 1,3-diethyleneguanidine) ( I f )  (General 
Procedure for the Preparation of 1,3-Dialkyleneguanidines).- 
-4 solution of 12.5 g (if 5-chlolotol)~leiie 2,4-bis( isocyanide di- 
chloride) iii 300 ml of dry toliieiie wa. added dropwihe t o  a stirred 
solution of i . 5  g of ethylenimiiie and 17.3 g of triethylamiiie iii 
i5 ml of tohielie. The  exothermic yeaction was coiltrolled a t  15' 
by nieaiib of a wet ice bath and the rate of additioii. After com- 
plete addition, the reartioil mixtiire was agitated for 1 to 2 hr 
a t  room temperature, and then filtet,ed from triethylamine hydro- 
chloride. The  solvent wa5 evaporated, and the lemainiiig heavy 
syrup was recrystallized from hexane aff'ordiiig piire If. 

5-Chlorotolylene 2,l-Bis(isocyanide dichloride) (IId).-Tol- 
uene 2,4-diisothiocyanate (86 g)  dissolved ill SO ml of chloroform 
was chloriiiated by passing 170 g of chloi,iiie over :t period of 23 hr 
iiito this solution. Illiring the first 7 111.: the reaction tempera- 
tiire was niairitaiiied at 15-20", and diii,ittg the iiest 16 hi, at 
50-60". Tlieii, solvent, SCII,, aiid ITCl lvei'e i.emoved in Z W ~ I O ,  

mid the liquid i,esidiie (140 g )  dissolved iu 100 ml of pentane. 
After staiiding ovei,tiight a t  -20°,  92 g (70( ' ;  ) of ci,ilde 5-chloro- 

tlichloi ide) was removed by suction 
fi.om 200 nil of peiitnne affording 70 

g of the piwe compoiiiid. Additioiial pi,odiic,t can be obtaiiied 
by partial c.oriceiiti,atioii of  the mothey liquor. 

Hexamethylene 1,6-Bis(isocyanide dichloride) (IIb) (General 
Procedure for the Preparation of Alkylene Bis(isocyanide di- 
chloride).-To a stirred mixture of 223 g of PCls in 165 ml of 
POCI, wals added dropwiie 50 p of lieramethylene 1,6-diiso- 
(.)ailate ovei' :i 1-hr pel iod withollt ertei,ii:d cooliiig. The tem- 




