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The effect of interim hetween drug and hexobarbital 
administration was seen with 1. At 1000 mg/kg (method 
1) 110 significant activity was seen, but sigriificarit 
activitl, was seeii at  400 mg;kg (method 2) .  Similarly, 
12 did not possess significant activity with method 1, 
hut did display an enhanciement effect with method 3. 
111 tlic C i t w  o l  12 ; t  1 w t  oi’ tlic effect \vab due to iiicrcasccl 
increment of hexobarbital administered, but the in- 
crease cannot be entirely attributed to this (see 19, 
methods 1 and 3). The apparent difference in activity 
is almost rertainly due to slow absorption of the com- 
pound, slow attainment of the requisite concentration 
at the site of actiori, or biotransformation of the com- 
pound to  the active form. 

When administered simultaneously with the hexo- 
barbital, the preliminary evaluations indicate that the 
S,n-’-piperon?-lidenehis(acid amides) and the K,S’- 
arylidenebisnicotinamides are the most active in regard 
to their CKS depressant action. 
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A program of synthesis of various alkylating agents 
has enabled us to define some of the chemical parameters 
required for chemosterilant activity in the housefly 
( I lusca  doiizestica L.) Previous work has demon- 
strated activity in the series of K,K’-bis(aziridiny1- 
nc~etyl)-cy,w-poly~~ethylenediamines (1) .  Optimum ac- 

I \  NCI-TLCONH(CH,),SHCOCH,n’ ’1 I /  \ I  
1, n = 8, 9 

tivity in this series was found in compounds 1. The 
series of esters (2 and 3) corresponding to the bisamides 
(1) did not possess chemosterilant activity.* 
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T.\BLE I 
E H R I J C H  ASCITES S C K E E N I S C  1) 

Ascites 
DOSP. Mor- vol, Bone 

Compd mg kg tality ml T ‘ C b  TPCV T I C b  marroy.C 
8 200 0 0 3 . 6  1 7 1  

i o n  n 0 2 4 1 . 1 4  
,711 0 0 1 . 7  0.81 
50.0 0 3 . 8  1 .90  
25.0 0 2 . 6  1 .30 

1 5 . 0  0 2 . 9  0 .64  
9 30.0  0 3 . 0  0 .70  K 

10 10.0 0 1 12 2 33 s 
11 20.0 0 0 02 0 04 s 

10.0 o 0 , l i  0 . 3  S 
0.52 1 .08  5 .0  0 

2.5 0 0 .39  0 .81  
12 40 .0  0 0 .02 0 04 

20.0 0 0 0 
10.0 0 0 0 
5 .0  0 0 0 

160.0d 10 . . .  . . .  
80.0 10 . . .  . . .  
40.0 3 0.04 0.03 4 4 4 
20.0 1 0.04 0 .03  4 + 
10.0 0 0.05 0.04 4 
5 .0  0 0.05 0.04 pi 

0.04 0 .03  2.5 0 
1 . 3  0 0.57 0 48 

1.50 1.28 0 . 6  0 
0 . 3  0 1.32 1.12 

0.76 1.58 N 13 20.0 0 

See text for a description of total packed-cell volrime 
(TPCY) and therapeutic index (TI) .  * T/C = treated/control 
animals. Degree of depression: 5 4 4 , strong; 4 4 , moderate; 
4, slight; K, negative. The therapeutic index was 21. Cancer 

Chemotherapy Rept., 17, 56 (1962), gives LDIO = 1.5 mg/kg, EDqO 
= 0.096 mg/kg, and TI = 16 for CHIN(CH&H2Cl)?. HCl (HN?). 

We have now prepared a series of X,S’-bis(aziridiny1- 
propiony1)-a,w-polymethylenediamines (4), in which the 
two nitrogen functions of compounds 1 have been sepa- 
rated by an additional methylene group. Compounds 
4 mere prepared by the addition of aziridine to  the 
rorresporidirig bisacrylamides 5 .  The bisaziridinyl- 

NCHICTT?CONTT(CHI!,THCOCHICH,x’! I/ \ I  
i \  

4, n = 6, 8, 10, 12 

CHL=CHCOKHJCH,)~XHCOCH=CH, 
5 

propionamides (4) and bisacrylamides (5 )  were inactive 
as inhibitors of reproduction in the housefly. This 
result appears to further define the requirement that 
the alkylating group must be cy to the carbonyl in this 
series. However, several very active napthalene bis- 
carbamoylaziridines and one aliphatic carboxamide 
(6) prepared by Borkovec4 were active chemosterilants. 

~>CO\.HiCHn~6xHCO”l \I 

6 

The rationale for testing the aziridine compounds 
and other alkylating agents as insect cheniosterilants 
has been reported by Borkovec, who suggested a simi- 
larity of rapid cellular division in reproductive and 
cancerous  system^.^ An impetus was thus given to the 
investigation of a number of “carcinostatic” alkylating 
agents as potential insect chemosterilants. I t  seemed 
reasonable to reverse this rationale and screen the ?om- 
pounds prepared on this program against a tumor 
system. The use of the lower homologs of the bis- 

(4) A. R.  Borkotec and C. W. Wood, t b i d ,  8, 545 (1965), 
(5) .4, B, Borko\ec. Sczencr ,  157, 1034 (19621, 
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:irrylaiiiides (n = 1-6) as antitumor agents has becii 
calaimed by several laboratories,6 arid the results of the  
a11 titumor screening of a large number of aziridirie ram- 
pounds have been tabulated.' The results obtained 
for some of the compounds reported in this paper are 
giveti in  Table I along with data for "HS?" obtained 
in a similar test system. Compound 12 (n  = S) demon- 
strated interesting activity in this screen, its favorable 
therapeutic index being coupled with a low degree of 
1 ~ 0 1 1 ~  inarrow depression. 

Experimental Section 
T h e  follovkig are geileral pro~edures  ~ " I I I ,  t h e  prrpnr:it ioii 01 

c,ompounds reported in Tables I1 arid 111. 
N,N'-Decamethylenebisacrylamide (9).-AcryIyl c.liloi,ide 

(11.8 ml, 13.5 g, 0.15 mole), dissolved iii l j 0  nil of benzeiie, atid 
K2COJ (27.6 g, 0.20 mole) were stirred at 0' under Sy. To t h i h  
mlutioii \yay added 6.5 g (0.039 mole) of 1,10-decamethyleiiedi- 
amitie dissolved in 250 ml of benzene. -4fter additiiiti \v:w 
complete (0.5 hr), t,he reaction was stirred at 0' for 2 hr .  \Vnter 
wis t,heii itdded and t,he resiiltirig precipitate collected t ~ y  fili r:i- 
t ioii. The resiche was then t,riturated with 0.1 dV IiC1 and ( I .  I 
.\ NaOIT, washed with water, filtered agaiii, arid dried in z'uciio. 
This gave 8.2 g (70.7%) of white, solid acrylamide. Crystalliza- 
tion from methanol a t  -80' gave an ailalytical sample, nip 
1 1X-122". F€eat,ing of these comporinds led t,o polymerizntioti: 
X;:::O' 5.98 and 6.04 (C=O), 6.17 (C=C), 3.08 p ( S H ) .  

N,N'-Decamethylenebis( 8-aziridinylpropionamide) ( 13).-~-.4 
mixture  if 2.00 g (0.0071'2 mole) of bisacrylamide 9, 30 nil oi 
rnethitriol, atid 3.66 ml (3.05 g, 0.0712 mole) of aziridine  tis 

-tiired itt room temperature for X days under 

was clear. The solvent was removed in Z ~ C I L O  and the residrie 
wiia dried a t  1 mm for 12 hr to yield 1.04 g (61.5:-i) of whit'e, 
hpoiigy solid: A",:' 6.1 (C=O), 3.04 p (NIT). -411 analytical 
i;tmple, mp 194", of the bis-mustard hydrochloride WRS preparrd 
Iiy reaction with gaseous HC1 in ethanol. 

tniide did not dissolve at first, but after 4 d 


