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TABLE I 
GUkIACOL AND THYMOL DERIVATIVES 

R(OCH&Hz),,SR'z 
OCH, CH(CH,), 

I I 

KO. R 
I" G 
2 T  

T 
3 G  
4 T  
5 G  
6 T  
7 G  
E T  
9 G  

10 T 
11 G 
12 T 
13 G 
14 T 

T 
1.5 G 
16 T 

T 
17 G 
18 T 
19 G 
20 T 
21 G 
22 T 
23 G 
24 T 

T 
25 G 
26 T 

T 
27 G 
28 T 
29 G 
XO T 

T 
:<I G 
32 T 
33 G 
34 T 
35 G 

G 
:36 T 

T 
37 G 

G 
:%E 'r 

T 
39 G 
40 T 

n NR'?  
2 x(CZH5)? 
2 Pi(CzHs)> 

2 N(C2Hs)z 
3 N(C?Hs)? 
3 h-(C?Hs)? 
4 K(C?Hs)z 
4 N(C?H1)2 
5 N(C2Hs)i 
5 N(CrHs)r. 
6 N(CnHs)n 
6 N(C?Ha)z 
7 S(C?Ha)2 
7 X(C?HI)? 
3 Piperidina 
2 Piperidino 
2 Piperidino 
3 Piperidino 
3 Piperidino 
Y Piperidino 
4 Piperidino 
4 Piperidinu 
.j Piperidino 
.i Piperidinu 
6 Piperidino 
6 Piperidino 
2 llorpliolino 
2 hlorpholino 
2 Morpholino 
3 Morpholino 
3 LIorpholino 
3 llorpholino 
4 Morpliolino 
4 .\lorpliolino 
2 Pyrrolidino 
2 Pyrrolidino 
2 Pyrrolidino 
3 Pyrrolidino 
3 Pyrrolidino 
4 Pyrrolidino 
4 Pyrrolidino 
2 4-Xethylpiperazino 
2 4-Mettiylpiperazino 
2 4-Methylpiperazino 
2 4-Methylpiperazino 
3 4-Rlethylpiperazino 
3 4-Metliylpiperazino 
3 4-Nethy-lpiperazino 
I( 4-llethylpiperazino 
4 4-Methylpiperazino 
4 4-llethylpiperazino 

Yield, 
7c 
5 7 
58 

40 
33 
24 
27 
23 
25 
23 
27 
23 
24 
77 
58 

3 4 
80 

18 
27 
20 
28 
26 
29 
74 
5 0 

2 3 
19 

29 
35 
78 
82 

20 
32 
26 
28 
31 

70 

21 

28 

24 
31 

n . p . ,  o c .  

(311111, ) 

127-129 (0.3) 
147 

89-90a' 
153 (0 5) 
154 (0.5) 
182-184 (0 5) 
184 (0.5) 
209 ( I )  
210 (1) 
215 (1) 

(0.5) 

175-180 (1) 
187 (0 3) 
180 (0.3) 
145 (0 .5)  
157 ( I )  
146*@ 
190-1Y3 (0 3 )  
167-171 (0 ;) 
89-9Obs/ 
185 (1) 
180 fl) 
188 (0 .3 )  
190 (0.3)  
191 (0.3) 
190 (0 3) 
I58 ( 0 . ; )  
168-170 (1) 
I47h'* 
184 ( 0 . 5 )  
178-180 (0.5) 
90-92bJ 
190 ( I )  
180 (I)  
140 ( I )  
160 (1) 
82-83b 
178 ( I )  
180 (0 .  ,5) 
185 ( 0 . 5 )  
187 (0 .5)  
170 (0 .  ,5) 
215-217b.e 
I73 (0 .5)  
1 98-20Ob8 
180 ( 0 . 5 )  
87-9lbV3' 
187 (0.5) 
173-174"k 
190 ( I )  
195 ( 0 . 5 )  

CH3 
----Calcd.. L/o-- 

C H N  
3.24 
4 . 7 7  

65.52 9 77 4 . 2 4  
65.56 9 38 4 50 
71 17 10 45 4.15 
64.19 9 35 3 94 
69 .25  10 30 3 . 6 7  
63 .13  9 33 3 50 
6 6 . 7 2  10 18 3 29 
62 .27  9 .32  3.15 
66.49 10 08 2 98 
61.57 9 . 3 0  2 .87  
65.46 10.00 2.72 
68.78 9 . 0 2  5 .01  

4 38 
63.77 8 . 4 1  3 . 5 4  
66 .84  9 03 4 3 3  

4.00 
62 84 8 48 3 . 1 8  
6.i.36 9 . 0 3  3 81 
70.19 9 9Y 3 .i5 
6 4 . 2 0  9 . 0 6  3 . 4 0  
68.61 9 . 9 0  3 . 2 0  
63 .26  9 . 0 7  3 . 0 7  
67.32 9 83 2 91 
64 .03  8 24 4 98 

4 .  .35 
60.43  7 86 3 . 5 2  
62.74 8 .36  4 .31  

3 98 
z9 .94  7 . 9 9  3 . 1 7  
61 .76  8 . 4 5  3 . 7 9  
66.80 9 43 3 . 5 4  
67.89 8 . 7 3  5.27 
74 69 Y.40 4 . 8 4  

2 .91  
6 5 . 9 8  8 . 7 9  4 . 5 2  
11 .60  9 91 4 . 1 7  
64 55 8.84 3.Y6 
69.63 9 82 3 . 6 9  
65.27 8 90 9 51 

7 66 
71.20 10 06 8 74 

7 . 1 0  
63.87 8 Y3 8 . 2 7  

3 . 8 7  
70.17 9 . 6 3  7 . 4 4  

6 . 2 3  
62 79 8 96 7 32 
67.60 9 . 8 6  6 . 8 5  

-- 
0 (C1) 

( I O  74) 

2 2  50 
16 77 
24 03 
18 79 
25.25 
20.44 
26.24 
21.80 

21 T i  
16 27 
23 .32  
18 28 
24 .?E 
19 9 3  

2 3 .  98 
2 0 . 2 2  

22 63 
16.86 

(19 41) 

(18 02) 

(15 .77 )  
20 01 
15.66 

-- 
C 

65.35  
6.5 79 
7 1 . 4 2  
64.48  
69.11 
63 03 
67.70  
62.24 
66.62 
61 51 
65.39 
6 9 . 2 4  

63 99 
66 94 

63. 24 
63 62 
70 21 
61  02 
68 6.5 
63.13  
67 .30  
64 23 

60.50 
6 2 . 7 4  

.5Y. 70 
61.80 
66 .96  
67.82 
74.8X 

6.5 93 
71.56  
64 71 
69 91 
6.5 1.5 

71 41 

63.74 

70.07 

62 80 
67 58 

--Found, vG----. 
H N 0 (CI) 

5.18 
4.72 

9.. iO 4 . 3 3  (10.78) 
9 .38 4 5.5 

10.23 4 21 
9 . 2 4  3 . 9 8  22 .36  

10.00 3 . 7 1  16 .63  
9 27 3 50 24 26 

10 .13  3 26 19 .06  
9 .16  3 .15  25.26 

10.30 2 .96  20.65 
9 . 2 1  2 .78  26.36 
9 .87  2.76 21.98 
9 .50  5.03 

4 .48  
8 . 2 8  3 . 8 1  
9 . 1 3  4 .30  

3 .92  
8 4 6  31.5 
8 Y3 3 90 2% O I  

10.2.5 3 . 5 , ;  16.42  
8 9Y 3 41 23.4Y 
9 . 8 7  3 . 2 4  18 31 
8 96 3.0Y 24 .81  
9 . 7 3  2 . 9 4  20.12 
8 26 4 98 

4 . 5 3  
7.66  3 . 6 0  
7 .76  4 . 1 6  

4.19 
7 .90  3 .18  
8 44 3.79 26 .21  
9 10 3 56 20.54 
8 71 5 . 2 2  
9..j.i 4 74 

2 . 8 5  
8 .70  4 . 3 2  
9 . 8 8  4.15  
8 92 4 00 2 2 . 8 4  
9 . 7 2  3 . 7 0  17.12 
9 . 2 0  9 . 3 5  

7 .63  (19.20) 
9 . 8 4  8 47 

7 07 (18.01) 
8.87 8 24 

:j 8.5 
9 . 7 3  7 . 3 . 5  

6 . 3 8  (16 05) 
8 98 7 . 2 8  21 11 
9 92 6 82 15 69 

a This compound had been previously prepared by a different route by J. Moszew and A. Inasinski, Xoczniki  L'hem., 28, 461 (1954); 
Chern. Ab&., 50, 221 (1956). Melting point. c From dioxane + petroleum ether. d ilcid oxalate. e From ethanol. J From 2- 
propaiiol. '1 Citrate. From dioxane-ethanol (90: 10). Ilicitrate. j From 2-propanol + ether. From propaiiol + ether. 

amines, and 450 nil. of anhydrous ethanol were heated to 125' 
in an  autoclave for 18 hr. The solvent and the excess amine 
were removed under reduced pressure on a water bath and the 
residue was acidified with iCc HC1 and extracted with ether. 
The aqueous layer was made basic with 40"i KaOH, the resulting 
oil was collected, and the alkaline so1ut)ion was extracted with 
ethyl acetate. The oily layer was dissolved in the conibined 
extracts, and the solution was dried (Na2S04). After removal of 
solvent under reduced pressure the residue was distilled, collecting 
the fraction boiling a t  125-150' (18 Inni.); this was boiled in 
1 1. of 12% HC1 for 4 hr. The cooled acid solution was ex- 
tracted with ether and again made basic with 407c NaOH. 
The isolation of the reaction product was performed as de- 
scribed above. The oily residue was dktilled under reduced 
pressure. By a similar procedure also were prepared 2-(2- 
N-piperidinoethoxy)ethanol (heating time in autoclave, 16 hr. 
at 1~50°) ,  2-(2-Kniorpho1inoethoxy)ethanol (18 hr. at  12.i0), 
and 2-(2-N-pyrrolidinoethosy)ethanol(18 hr. at  1 2 5 O ) .  

1-( N-Piperidino)-8-hydroxy-3,6-dioxaoctane (Table II,6) and 
1-( N-Piperidino)-ll-hydroxy-3,6,9-dioxaundecane (Table 11,7).- 
Equimolar quantities of 2-(2-N-piperidinoethoxy)ethanol and 
ethylene oxide were heated to 100" in an autoc*lave for 1 hr. 
The reaction mixture was fractionated in a Todd-type fractiona- 
tion colunin, packed with glass helices. The fraction boiling a t  
170-174" (16 mm.) is the dioxaoctaiie derivative, and the one 
boiling a t  150-155' (0.5 mm.) is the dioxaundecane derivative. 
They were collected and distilled again in the same column. 
Boiling points of pure products are given in Table 11. 

2-Chloroethyl 2-Aryloxyethyl Ethers (IV).-A solution of 124 
g. (1 mole) of guaiacol in 125 g. of ethylene glycol was treated 
with 42 g. of NaOH and warmed with stirring until i t  dissolved. 
After cooling, 256 g. (1.8 moles) of bis(2-chloroethyl) ether was 
added and the solution was gradually brought to 120°, a t  which 
temperature the burner was removed. Soon afterwards a vigor- 
ous reaction began. When it had subsided, the reaction mixture 
\vas heated to boiling for 2 hr. and poured into 5 vol. of witer.  
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.ic,tivity iiides (stiriiiilatioii of  superior laryiigeus nerve): 
value: + +, up t o  20 tinizs: + - +. > 2 0  times: dose = 25-:iOpmciles/kg. 
of  20 experinleiits i.v. aiid 12 ex1)eri:iietits iiitraduodenall!- fo r  15, 

+, cough iiiliibition l)y st iiiiu1:tt ioii intensity up t o  I O  times the tiiresholtl 
Arean v:ilues nf four esperimelits i.v. for all conipuunds and 

L1):,o i.p, i i i  pnioles/kg. iii mice: fiducial limits ( P  = 0.05j not exceediiig 
f reported values. 1)i)se i i i  gnioles/kg. s,(a. reduciiig 507c of the number of ~vrithiugs in  mice after phenylquiriot 
liniits see h ) .  d P:l)hO: cwiic~eiitratioti i i i  pmoles/lOO nil. of the itijected solutioli (0.25 nil. intradermally reducing 50 
ses i r i  guiiieti pigs8 (Cor fidui,i;il limits see h'l, e Ilat,io betTveei1 the mean sleep time i i f  treated mice and t hat of roiit,ro 
each probe). 
lid lasting more thaii I O  niiii. i i i  I he satlie cats employed for autitussive activity test. 

LIeati sleep tiiile I J f  ccititrok treated with :30 nig./kg. i.p. of peritot)arbital = 12 i :%4i milt. Blood pressiirr' 
(1 Respiratory depressioti tasting 1oiigc.r 

t hat i  IO n i i i i .  after iiljectioii of the substaiii~e. J 111 parenthesis ratio as i i i  e fo r  the  corresponding guaiacol or  thynlril 
derivative (see Tahle I). j X(.t ivity iiides of 15 given iritraduodenally !3(-60p1noles/l;g.): nieaii of 10 essays. Dose iii prnoles/kg. s.1'. 

injected in  aerosolized guinea-pigs and c.hronically cwughilig rats giving a dec.rea>e of 50yc ( i f  the rontrol number of cough isigiiific:iiii~~ 
iesl at  1' = 0 . 0 5 ) .  AIean iitdex of activity of 5 experinleiits ) . ( I . :  

dose 60 pinciles/kg. 

Tv potenti:ttioli. 

Alean iudeu of wtivity of 5 experiments i .v. ;  dose 25 pmoles/kg. 

The eiiiulsioii was extracted with CH2C12, and the el t ixc . ts  were 
wished with 2' ( XaOH solution and with wtter  and finall!. 
dried (P';a2W4 1. The solvent was removed on  a steani bath, 
:inti I he residue was distilled under reduced pre.-r;ure, collec'ting 
1 tie fraction boiling itt 1x4- 1. ,! which hecmne solid 
1111 .-t:inding: yield 120 g. ( 3 2  

.lnuZ. Calcd. for CnHIIC103: Cl, 15 .3 ,  Found: Cl, 15.25. 
The corrcrponding thyniol derivative ~ v a -  prepared ii i  t l ie 

.-:tnie ni:iiiner; yield ;Ic;, h.p. 1:30-13X0 (1 nirn.) ,  71% 1.5092. 
. I n ( ~ l .  C:ilrd. for C l ~ H ~ l C l O ~ :  CI, 13.81. Found: CI, 13.70. 
Preparation of V.--A solution of 10 g. of 2-chloroethyl 2-(0- 

tilet tiosyp1ienox~)etliyl ether (or of the mrresponding thyriiol 
tlerivative) and 30 nil. of the secondary amine, in a mixture o f  
. 3 l  nil. of 1-hexanol and 20 nil. nf pyridine, was heated to 110" 
for I f i  hr. The volatile fractions were distilled at reducled pres- 
siirc, oti :I steani bath, the oily residue &-as acidified Kith 7 v i  
HC1, :1iic1 the niisture was extracted with ethyl acetate. The 
:cqueous scilut ion was r n d e  hasir a.ith :t large excess of solid 
S:i?COa : i t i t l  the h e  whicmh separated was extrarted with ethyl 

:i[,et:ile. The estr:ti,ts were dried Sa,SO,) ~ i i t l  ev : ip~ i r ; i~ (~ I  
i u i d c ~  retlured pre..siuw. The oily re-idiir w:ti fmct  ioii:il t d  
f .ee Table I i. 

Preparation of VI1.-- Sociiuni ( 2 . 3  g., 0 . 1  g,-:itiini) i ~ i t  i i i  siii:ill 

piecw was suspended i i i  40 nil. o f  dry xylene : ~ n d  he:itetl to  120°, 
:it nhic*h ternperatitre, 0.1 1 mole of the a in ino  alcohril VI w:is 
clropped in. The niisture was heated t o  hr)iling unl,il l h t b  sotliiiiii 
dissolved conipletely: this required ii tinie v:rrying f roni  :I I o  

20 hr .  hecause the forni:iti(in of the a1coholate becnine generall!. 
itiore d i f f i d t  with iric~e:~sing length of the p,olyosyetti!-leiiii, 
rhain. The solution was cooled to 60' and 0 . 1  mole trf 2-c*hlririr- 
e thyl  2-(o-niethoxyphenoxy)et,hyl ether or of the correspiincliitg 
thyniol derivat,ive ( IV)  was introduced. After stirring for 1 
hr. the  bath temperature \v:th brought t o  1;iO" and kept there f l i t .  

ii hr.  The inislure R:L- cwiled, treated with TT, nil .  of 7" ;  H C ' I ,  
and diaken. The xylene layer w:is separated, the aqueour Frilu- 
tioii, w e r ~  exlrarted wit 11 eth!-l acetate :tnd I heii tnadr t);t>ic 
ivith excos.. ai i l id  Sa2C(h .  rp:tr:ited and w:ir laker1 111) 
i i i  ether or in et tij.1 ac*elate. and t tie -iJlut ion 1v:i.q dried ( X:i280, : 

The tis. 
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and evaporated on a steam bat,h. The residue was fractionated 
under reduced pressure. The bases gave crystalline salts with 
difficuky; those which were obtained are described in Table I, 
after the respective base. 

Pharmacology.-For all compounds, we evaluated (using co- 
deine as reference substance) the antitussive activity on cats,5.6 
observing whether this was accompanied by hypotension and 
respiratory impairment, the acute LD,, in mice and albino 
rats,' and the local anesthetic* and analgesic act i~i ty .~n~O The 
occurence of central sedation was measured through variations 
in the spontaneous motility and in the performance of the grip 
test, and t,hrough the influence exerted by the compounds on 
the duration of the barbit,urate narcosis.11 The spasmoly-tic 
activity was tested on the isolated rat  and guinea pig ileum against 
histamine, acetylcholine, BaC12, and nicotine contractions.12 

Compound 15 was studied as antitussive also on unanesthetized 
rats and guinea pig~138~~ and further as an inhibitor of pentylene- 
tetrazole seizures," for its effect on peristalsis,'5 and on the bron- 
chial and tracheal muscles in vivo and in u ~ L T o ~ ~ , ~ ~ ;  finally its 
influence upon the bronchial and tracheal secretion was exam- 
ined.I8 

I n  Table I11 only the compounds appreciably active as anti- 
tussives are recorded with t,he results concerning their anti- 
tussive, local anesthetic, analgetic, narcosis-enhancing, hypo- 
tensive, and respiratory-depressing activities and the data about 
their acute toxicity. 

A few observations relating the structure to the pharniacologi- 
cal activities are to be made. The antitussive as well as the other 
pharmacological activities listed are generally more pronounced 
in the thymol than in the guaiacol derivatives. The antitussive 
effect lasted for a time roughly proportional to the activity index 
(from 30 min. to 3-4 hr.) and was sometimes accompanied by a 
depression of the respiratory function. The compounds of both 
series containing a diethyl radical were inactive, whatever the 
length of the chain. I n  agreement with the literature,'g the 
piperidine group seems to enhance this activity, as clearly shown 
by 15 (though a guaiacol derivative) and 18, both being the most 
active of all our antitussives. 

As spasmolytics the guaiacol derivat,ives were completely 
inactive, while t,he thymol derivatives were very weak inhibitors 
of acetylcholine contractions (less than 1% of atropine), and of 
about the same activity as papaverine against BaC12 contractions 
and hexamethonium against nicotine spasms. 

The behavioral pattern,2o body temperature, motility, and 
muscular tonus and force of the treated animals as well as the 
response to the hot plate test, for analgesia were unaffected; 
the only signs (more evident in the thymol derivatives) of a cer- 
tain t,rend to affect CXS functions were the analgesia detected 
in the phenylquinone test and t,he moderate prolongation of the 
barbiturate narcosis. These mild and unspecific effects on the 
CNS are in contrast with the marked sedative properties of some 
thymol derivatives described in literature.2 Therefore, the ob- 
served antitussive effect does not seem t,o be bound to general 
analgesia or sedation, or to the intensity of the local anesthetic 
eflect ; in fact for some active compounds hypotensive and rejpir- 
atory-depressing effects were lacking. 

(,j) R. Domeiijoz. A r c h .  ezpt l .  Path. Pharmakol.. 215, 19 (1952) .  
(6) 21. Carissimi. A .  Cattaneo, R. D'Aiiibrosio, E. Grunielli, E. Milla. 

and F. Ravenna. Farmaeo (Pavia),  Ed.  Sci., 18, 315 (1963). 
(7) J. T. Litclifield and F. Wilcoxon, J .  Pharmacol. Ezptl. Therap., 96, 99 

(1949). 
(8) E. Rulbring and I. Wayda, i b i d . ,  85, 78 (1945). 
(9) J. .Jacob and AI. Blozovski, Arch. Intern. Pharmacodyn.. 122, 287 

(1959). 
( IO)  L. Hendershot and J. Forsaith. J .  Pharmacol. E x p t l .  Therap., 125, 

237 (1959). 
i l l )  XI. Carissiini, I. Grssso, E. Griiiiielli, E. l l i l la.  and F. Ravenna, 

Farmaco (Pavia), Ed. Sci . ,  17, 390 (1962). 
(12) E. Grunielli and A .  Cattaneo, i b i d . ,  16, 773 (1061). 
(13) P. Zamboni and G. Siro-Hrigiani, drch. ita/. Sci .  Farmacol., [ 3 ]  12, 152 

(1062). 
(14) 13. Silvestrini and G. Maffii, Farmaco ( P a r i a ) ,  Ed.  Sci.. 14, 440 (195!1). 
(15) P. Janssen and A .  H. Jaaeneau Pharm. Pharmacol., 9, 381 (1957). 
(16) H. Konzett and R.  Rossler, Arch. e z p t l . .  Pathol. Pharmakol., 196, 71 

(1940). 
(17) C. J. Castillo and E. Beer, J .  Pharmacol. Ezpt/ .  Therap., 90, 104 

(1947). 
(18) 31. I loyd and -4. Roman, A m .  .I. Phusiol.,  136, 383 (1041). 
(19) T. Kas6, T. Yuirono, and 11. Muto ,  J .  Y e d .  Ckem.. 6, 118 (1963). 
(20) S. Irwin, AI. Slabok. P. L. Debiase, and W. 11. Govier, Arch.  Intern. 

Pharmacodyn., 118, 358 (1959). 

Compound 15 was studied particularly &ce it was the only 
one which showed a good degree of activity also by the oral 
route. Its antitussive activity is of same order of magnitude 
as that of codeine in the experiments on cats and seems to be 
fairly specific because of lack of side effects (respiratory and 
circulatory implications, inhibition of intestinal peristalsis, 
bronchoconstriction, and general sedation). N o  protection 
against pentylenetetrazole seizures and no change in the mucous 
tracheal secretion were observed. I t  did not produce tolerance: 
in cats injected dailyfor 4weekswith lOmg./kg.i.p., the inhibitory 
effect on the experimental cough536 was obtained by the same 
doses which were active in cats not pretreated. 

It does not appear that the hypotensive activity shown by 
several compounds is cause for concern. It is presumably 
bound to myorardic impairment as seen on the isolated rabbit 
heart, and to an intense and persistent peripheral vasodilatory 
effect, as also seen in the isolated rabbit ear vessela,*I together 
with an adrenolytic effect: in any event, thi. was not observed 
on  the blood pressure response to epinephrine. 

(21) -1. Fleckenstein, Brit. J .  I'harmncol.. 7, 5.53 (1052) .  

Insect Chemosterilants. 
11. N-Carbamoylaziridines 

ALEXEJ B. B&KOVEC ASD CHARLES IT. \ ~ O O D S  

Entomology Research Division, 
c'. 5'. Department of Agriculture,  Beltsville, .2laryland 
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Certain S-substituted aziridines are outstanding in 
their ability to interfere with insect reproductioii. 
This type of biological activity can be found among 
other alkylating agents (e.g., nitrogen mustards, alkyl 
alkanesulfonates), but the aziridiiies proved to be par- 
ticularly useful because of their effectiveness in steriliz- 
ing male insects and their often wide toxicity-sterility 
margin. 

In  general, the aziridine bases with no substituent on 
the ring nitrogen and the N-alkylaziridines have little 
or no activity as insect sterilants. Nost of the screen- 
ing and syrit hesis of aziridinyl cheniosterilants centered 
on the compounds which had an unsaturated group 
attached to the ring nitrogen. The S-acyl and S- 
aroylaziridines exhibited the sterilizing activity in 
various degrees, but none of the compounds tested ap- 
proached the high potency of tepa or other phosphorus- 
containing aziridines. 

It appeared desirable to increase the electron de- 
ficiency of the carbonyl carbon of S-acylaziridines by 
replacing the acyl group with a carbamoyl group. 
Several diaxiridinyl compounds of this type were coni- 
mercially available, and their testing and comparison 
with similar S-acylaziridines indicated substantially 
increased Sterilizing properties. In our previous coin- 
niunication,' we have reported the synthesis of 1,l'- 
suberoylbisaziridirie (I) and 1,l '-isophthaloylbisaziri- 
dine (11). The first coinpourid exhibited no appreci- 
able sterilizing properties when fed to house flies 
(Musca doinestica L.) at  1% concentration and the 
second produced a 75% reduction in egg hatch when 
fed a t  5% concentration. On the other hand, the two 
similar conipounds N,N'-hexaniethylenebis-1-aziridine- 

(1) P a r t  I in the series' 

(2) A.  B. BoikoLec, Reszdue Rea., 6, 87 (1964). 
(3) S. C. Chang and A. B. Boikovec, J .  Econ. Cntumol., 57, 488 (1964). 

C. W. Woods, A. B. Boikoiec,  and F. M. Hart,  
J .  .lied. Chem. ,7 ,  371  (1964). 


