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This paper presents a description of the  preparation of compounds 
containing a primary amino group in the  side chain and a tertiary 
nitrogen atom in the  ring, starting from hexamethyleneimine  and 
isoindoline. 

At present  a large number of physiologically active 
compounds with nitrogen-containing heterocycles  in 
their molecular  s t ructure are known. In part icular ,  
pharmacological preparat ions are obtained from hexa- 
methyleneimine as well as from isoindoline [1,2]. 
N-Alkyl derivatives of hexamethyleneimine [3,4] and 
of acylindolines [5] possess  repelling activity. Some 
es ters  of hexamethylenedithiocarbamic acid are 
poisonous to soft nematodes [6]. Hexamethyleneimine, 
obtained as a secondary product in the manufacture 
of hexamethylenediamine, is an available initial com- 
pound. The simple methods which have been proposed 
for the preparation of pr imary  amines, with nitrogen- 
containing five- and seven-membered heterocycles ,  
may prove interesting in the search for new physiolo- 
gically active preparations.  The reduction of com- 
pounds I-IV was former ly  accomplished either with 
LiAIHa [7] or under p ressure  with hydrogen and re -  
duced nickel or cobalt catalyst in ethanol in the p res -  
ence of ammonia. More satisfactory results  were 
obtained by catalytic hydrogenation. 

CH~CH--CN H:~ c. .2-(c.~)~-~,  c.,-(c,~,,-~-c%-c,~-cN 
I 

~:H2- (ctt2)s- ~--(C.~)a--N. ~ 
v 

~ H  CH2=CH--CN ~ ~CH2--CH~ --C N H2 

II 

D ~ N - - I C H ~ )  a --NH~ 
V I  

CIH2__(CH2)5__ ~H NaNO2 H 2 ac l -  C":--(C"2)s--~--NO - ~:.~--(C.p~--N--Nn~ 
I11 VII  

EXPERIMENTAL 

N-(l~-Cyanoethyl)he~amethyl~neimine (I). The reaction was con- 
ducted by the  same method developed for obtaining N-(t~-cyanoethyl) 
piperidine [8]. To hexamethyleneimine  was added a small  excess 
(11-11.5%) of aerylonitrile, and after the  evolution of heat  had 
ceased, the  mixture was heated in a sealed glass ampule for 6-16 
hr at 100" C. Yield of I, 85-90%, colorless, transparent liquid boiling 
at 94*-95* C (4.5 ram), at 113" C (8.5 mm); n~  1,4763. The iodo- 
methyla te  of I mel ts  at 153-154" C (ex methanol).  Found, %: C40.99; 
40.91; H 6.65; 6.62; N 9.26; 9.53; I 43.26; 43.37~ Calculated for 

CsHlsN2, a]o: C 40.80; H6.48; N9.82; l 43.20~ 
N-(~-CyanoeXhyl) isoindoline (II). To 3.85 g (0.0322 mole) of 

indoline 2.56 g (0.048 mole) of aerylonitrile was added gradually 
and the  heat  in a sealed glass ampoule for 9 1~ at 100" C. Thisyields 
3 g (54.2~ of a white, crystalline product which darkens in the  air, 
boils at 161-168" C (5 ram), and melts at 81~ ~ C (ex acetone). 

N-Nitzosohexamethyleneimine (III). To a mixture of 89.5 g 
(0.905 mole) of hexamethyleneimine,  75 ml  of conc. HC1, and 
26 ml  of water were added at 70" C and under stirring during the 
course of 1 bx, 65 g of NaNO 2 in 95 m] of water. Stirring was con- 
tinued for 2 bz at 70* C, the  upper layer was separated, and the 
aqueous layer was extracted with ether. The combined ether extracts 
were dried over calcined NazSO 4 and distilled under vacuum. Yield 
101.4 g (88.3~ III, boiling at 138' C (34 mm)*, 119" C (17 mm); 
n~ 1.4975. Found, 070: N22.04; 22.00~r Calculated for C6HIzN20, 070: N 
21.75%. 

N-Nitrosoindoline (IV). To a mixture of 8.25 g (0.0695 mole) of 
isoindoline, 8 ml  of conc. HC1, and 2 ml  of water at 80* C a solu- 
tion of 10 g of NaNO z in 15 ml  of water was added with stirring in 
the  course of 30 rain. The precipitate was filtered off and recrystal- 
lized from alcohol. Yield 4.9 g (59.5070) of  IV, mp~ 95~-96 ~ C**. 

N-hminohe~amethy lene imtne  (VII). To a solution of 26 g of III 
in 50 ml  of dry ether, a suspension of 7.6 g of LiA1H4 in 200 ml  of 
dry ether was added with stirring at a temperature about 38" C, the 
mixture  boiled for 2 IE and allowed to stand overnight. After adding 
in succession 8 ml  of water, 6 m l  of a 20070 solution of NaOH, and 
28 ml  of water, the  mixture was filtered and the precipitate washe d 

Jv v,! 

*According to the literature, III boils at 136-138 ~ C (34 ram) [8~ 
**According to the  literature, IV melts at 95-97* C [9]+ 
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with ether. By distillation were eliminated 6.7 g of unrvacted III 
and 4.85 g (21~ of amine VII, boiling at 95" C (55 mm), n D 1.4853". 

Catalytic Reduction. The reaction was conducted in a revolving 
steel autoclave with a volume of 0.25 liter. The catalyst was sepa- 
rated by decantation and the solution was distilled under vacuum. The 
purity of the amines was controlled by titrating a sample of the amines 
in aqueous alcohol with 0.1 N HC1. The table summarizes the hydro- 
genation conditions, the yields and the constants of the amines ob- 

tained. 
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*According to the literature, VII boils at 94-96" C (55 ram) [8]. 
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