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During the continued investigation in the field of synthesis of hexamethylenimine with a potential 
bactericide activity we have obtained a ser ies  of hexamethylenimmonium compounds. 

The starting products were 2,5-dichloro- and 2,5-dibromothiophenols (I and II) and also fl-hydroxy- 
ethyl mercapto-2,5-dihalobenzenes obtained based on I and II. Thiophenols were obtained by the reduction of 
the corresponding sulfochlorides [1] with zinc dust in the presence of mineral acids [2]. The reaction of 
2,5-dihalothiophenols with ethylenechlorohydrin in the presence of sodium hydroxide aqueous solution 
yielded the corresponding f l-hydroxyethylmercapto-2,5-dichloro-and fl-hydroxyethylmercapto-2,5- 
dibromobenzene (HI and IV). 

The reaction of thiophenolates or alcoholates of the compounds cited above with N-(fl-chloroethyl)- 
hexamethylenimine yielded the corresponding compounds (V, VI, or VII, VIII): 
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These sulfur-containing te r t i a ry  amines represent  viscous liquids readily decomposed when distilled in 
vacuo (1 ram). Subsequent alkylation of these amines with haloalkyls or with monochloroacetates yielded 
quar ternary ammonium compound soluble in water and alcohol. 

The data in Tables 1 and 2 show that the group of compounds under study revealed more defined 
bactericidal activity with respect  to S_S!. aur.  than with respect  to B~ coli. The replacement of an alkyl 
residue with a monochloroacetate residue affected in a complex way the bactericidal activity of compounds. 
Dichloro- and dibromo- compounds of thiophenol revealed approximately equal bactericidal effect. An 
increase in the distance between the nitrogen atoms of hexamethylenimine and thiophenol sulfur increased 
in most cases the bactericidal activity of compounds (compounds IX and XIX, X and XX, XIV and XXIV, XV 
and XXV, XVI and XXVI)o At the same time it was found that compound XII, in which the distance between 
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the n i t rogen and sulfur  a toms  is the sma l l e s t ,  r evea led  a fa i r ly  high bac te r ic ida l  effect  with r e s p e c t  to 
both B.  coli and St. auto 

E X P E R I M E N T A L  

N-( f l -2 ,5 -Dich lorophenylmercap toe thy l ) -hexamethy len imine  (V)o Metallic sodium, 0.] g a tom,  was 
added, gradual ly  with s t i r r ing ,  to 0.1 mole  of I in 30 ml of dry benzene~ Upon dissolving the sodium, a 
solution of 0.1 mole  of N-( f i -ch loroe thyl ) -hexamethylen imine  in benzene was added to the reac t ion  mix ture  
a t  room t e m p e r a t u r e  with s t i r r ing~ The reac t ion  m a s s  was then heated on a boiling wa te r  bath for  8 h; 
a f t e r  cooling, the r e su l t ing  sodium chloride was f i l te red  off. The resu l t ing  t e r t i a r y  amine ,  a ye l low-brown 
viscous  liquid, fa i led to dist i l l  in vacuo a t  ] mmo Yield, 50%. Found %: N 4.80; S 9.80; C1 23.80. 
C14H19C12NSo Calculated %: N 4.60; S 10o54; C1 23~ 

Simi lar ly ,  N- ( f i -2 ,5 -d ib romophenylmercap toe thy l ) -hexamethy len imine  (VI)was obtained. 

P- (2 ,5-Dicb lorophenylmercap to) - f i  t - (hexamethylenimino)die thyl  e s t e r  (VII)o To 0.1 mole of HI (bp 
1 2 o - 1 2 1  ~ (0.3  mm)i ~ 1~ in SO mi of benzene,' 0.1 g-atom metallic sodium was 
added, gradual ly  with s t i r r i ng .  Upon dissolving the sodium, 0o1 mole  of N- ( f i -ch loroe thy l ) -hexamethy l -  
enimine in benzene was added to the r eac t i on  mix ture  at room t e m p e r a t u r e  with s t i r r ing~ The reac t ion  
m a s s  was heated on a boiling wa te r  bath for  12 h, cooled, and f i l te red  off the sodium chlor ide.  The r e s u l t -  
ing t e r t i a r y  amine ,  a dark  brown liquid, fa i led to distil l  in vacuo at 1 ram.  Yield 48%~ Found %: N 4o10; 
S 8~ C1 19o62o C16H23C12NOS. Calculated %: N 4.02; S 9o201 CI 20.36. 

S imi la r ly  f rom IV [bp 141-142 ~ (0.32 ram), mp 57-58~], P - (2 ,5 -d ib romopheny lmercap to ) - lY- (hexa-  
methylenimine) -d ie thyl  e s t e r  (VHI). 

(N-De cy l -N-~-2 ,5 -d i ch lo ropheny lmercap toe thy l ) -hexame thy len immontum bromide  (IX). A mix ture  
of 0o01 mole  of V and 0o01 mole  of decyl b romide  in 25 ml of isopropyl  alcohol was ref luxed for  20 h, the 
solvent  was r e m o v e d  in vacuo,  and the res idue  t r ea t ed  with d ry  e ther  and held in a vacuum des icca to r  for  
5-6 ho Yield 8070~ 

Other  qua te rna ry  de r iva t ives  of hexamethylen imine  were  obtained in a s i m i l a r  way.  
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