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The flies were allowed to feed on a diet containing 1% 
of the candidate chemosterilant and the sterilizing 
effect was determined from the extent of hatch of eggs 
which were periodically collected.8 With the excep- 
tion of compounds IT', V, VI, XV, and XVI, the re- 
maining 20 compounds were active as chemosterilants 
toward a t  least one species of the insects. Additional 
tests \t ith the active compounds a t  lower concentra- 
tions indicated that none of them was as effective as 
tepa or apholate? Cllaracteristically, the derivatives 
of 2-niethplaziridi1ie were all inactive.q 1Iost surpris- 
ing, however, was the lack of activity of the tris- 
aziridinyl XT'1, especially because the related bis- 
aziridinyl XI11 was active toward all three insect 
species. 
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Experimental'" 

General Method for Acy1aziridines.-To a mixture of 8.6 g. 
(0.20 mole) of ethylenimine in 150 ml. of methylene chloride 
and 8.0 g. (0.20 mole) of sodium hydroxide in 50 ml. of n-ater was 
added dropwise with moderate stirring 0.20 equiv. of the acid 
chloride. The temperature was maintained between - 10' 
and 0" during the addition and then allowed to rise to 15" during 
a I-hr. period. The organic layer was washed with a saturated 
sodium chloride solution, dried with magnesium sulfate, and the 
methylene chloride was removed by distillation under vacuum. 
The resulting product was either distilled or recrystallized when 
possible froin the appropriate solvent. The physical constants 
and solvents are given in Table I. 

1,1'-(1,2-Cyclobutanedicarbonyl)bisaziridine.-The 1,2-cyclo- 
htanedicarbonyl chloride was prepared in the usual manner by 
allowing 14.4 g .  (0.10 mole) of 1,2-cyclobutanedicarboxylic acid 
to react with 60 g. (0.50 mole) of thionyl chloride in 50 ml. of 
drv benzene. The vield of the dichloride vias 16 R. (SSq,) ,  
b.p. 51" (0.2 mm.). 

- 

To 11 E. 10.25 mole) of ethvlenimine in 100 ml. of methvlene 
chloride a i d  6.7 g. (0.166 mole) of sodium hydroxide in 40 ml. of 
water w-as slowly added with stirring 15 g. (0.083 mole) of 1,2- 
cyclobutanedicarbonyl chloride in 75 nil. of methylene chloride. 
The temperature was held between - 10 and 0" during the addi- 
tion and allowed to  rise to 20" during a 1-hr. period. The organic 
layer was dried with magnesium sulfate and the solvent removed 
by  evaporation under vacuum to give 10 g. of a light green oil 
which was distilled, b p. 100" (0.2 mm.), n z 5 ~  1.5180. 

Anal. Calcd. for CloHl&rOz: N, 14.43. Found: K, 14.25. 
N-(2-Chloroethyl)phthalimide.-To a mixture of 12.9 g. (0.30 

mole) of ethrlenimine in 150 ml. of methylene chloride and 12 g. 
(0.30 mole) of sodium hydroxide in 100 ml. of water was added 
slowly with stirring 30.5 g. (0.15 mole) of phthaloyl chloride 
in 360 ml. of methylene chloride. The temperature was main- 
tained between -5  and 0" during the addition and allo\+ed to 
rise to 12" within a 1-hr. period. The organic layer was dried 
with magnesium sulfate and the solvent was removed by evapora- 
tion under vacuum. The solid residue after two recrystalliza- 
tions from methanol weighed 14 g. and melted a t  81-82.5" 
(lit."m.p. 81'). 

Anal. Calcd. for CloH&lSOJ: C, 57.29; H, 3.84; C1, 16.92; 
N, 6.68. Found: C, 57.49; H, 3.86: C1, 16.70, X, 6.41. 
N-( 2-Chloropropyl)phthalimide.-Th1s compound !vas obtained 

in the same 11 ay as N-(2-chloroethyl)phthaliniide except 2- 
methylaziridine was substituted for ethylenimine. From 0.30 
mole of phthaloyl chloride T? as obtained, after recrystallization 
from methanol, 21 g. of product, m p. 97-98' [N-(2-chloropro- 
pyl)phthalimide, lit.'2 m.p. 97.5-98, S-( 1-chloro-2-propyl)- 
phthalimide, lit.13 m.p. 56-58']. 

Anal. Calcd. for CllHioCITSOr: C, 59.07; H, 4.51; C1, 15.85; 
Tu', 6.26. Found: C, 59.11; H, 4.56; C1, 16.04; N, 6.24. 

(8) Detailed procedures and results of the biological evaluation will be 
priblished elsewhere. For a description of methods nsed in comparative 
screening of cheniosterilants, see H. K. Gouck, M. 11. Crystal. A .  B. Boi- 
kovec, and I). TV. Neifert .  J .  Eron.  Entomol., 66, 806 (1963). 
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Insect Sex Attractants. V. The Synthesis of 
Some Additional Compounds Related to Gyplure 
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I n  continuation of a program to synthesize com- 
pounds related to gyplure (d-12-acetoxy-cis-9-octa- 
decen-1-01)' (I), a potent sex attractant for the male 
gypsy moth (Porthetria dispar), we have prepared 
d-9-acetoxy-cis-12-octadecen-l-ol (11), as well as the 
trans form of I by a procedure different from that 
previously reported. 
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The starting material for the synthesis of I1 was 
d-9-hydroxy-cis-12-octadecenoic acid, isolated from 
Strophanthus kombe seed oil by a modification of the 
method of G u n ~ t o n e . ~  Reduction of this acid with 
lithium aluminum hydride gave cis-lZ-octadecene-l,9- 
diol, which was acetylated, with acetyl chloride in 
refluxing benzene containing pyridine, to the 1,9- 
diacetate. Saponification with one mole of ethanolic 
potassium hydroxide gave a product shown by gas 
chromatography to  be 80% I1 and 20% of the 1,9- 
diol. 

In  contrast with the poor yield (28%) of the trans 
isomer of I obtained previously' by the nitrous acid 
elaidinization of gyplure, an over-all yield of 54% of the 
pure trans form was realized by subjecting ricinelaidyl 
alcohol3 to acetylation and selectively saponifying the 
diacetate. 

Sone of the compounds prepared elicited a typical 
sexual response from male gypsy moths when tested 
in the laboratory by the method of Although 
these substances are to be tested in field traps during 
male moth flight, their lack of activity in the labora- 
tory makes it extremely unlikely that males will be 
attracted in the field. 

The biological test results help to confirm the belief 
that, in compounds of this type, an acetoxy group 
situated in a position (3 to  a cis double-bonded carbon 
is necessary for attractiveness to male gypsy moths.' 

Experimental6 

9-Hydroxy-czs-12-octadecenoic Acid.-Powdered Strophan- 
thus kombe seed' (454 g.) was extracted in a Soxhlet extractor xi th  
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