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B e c a u s e  of t h e i r  s u r f a c e  and b i o l o g i c a l  a c t i v i t i e s ,  the  s a l t s  of q u a t e r n a r y  a m m o n i u m  b a s e s  wi th  a 
long a l i p h a t i c  cha in  a r e  wide ly  u s e d  in  b i o l o g y ,  m e d i c i n e ,  c h e m i s t r y ,  and p h a r m a c y .  

Dur ing  the c o u r s e  of work  on the e x p a n s i o n  of t h e i r  u se  (in p a r t i c u l a r ,  in  the  s tudy  of the  p o s s i b i l i t y  
of t h e i r  u se  to s e p a r a t e  n e u t r a l  p o l y s a c c h a r i d e s )  a s e r i e s  of s a l t s  has  been  s y n t h e s i z e d  f r o m  the c o r r e -  
spond ing  a l k y l b r o m i d e s :  

-r'22F 2 2 " - ~  

H=C)H.,CItHt 5 ; R'=GH3,CtH 5 

A k l y l a t i o n  of s e c o n d a r y  a m i n e s  with a l k y l b r o m i d e s  has  been  c a r r i e d  out by two m e t h o d s .  In the  c a s e  
of d i m e t h y l a m i n e  the m e t h o d  d e v e l o p e d  p r e v i o u s l y  [1] was  u s e d  with  the  d i f f e r e n c e  tha t  the  r e a c t i o n  t i m e  
was  c o n s i d e r a b l y  s h o r t e n e d .  Wi th  a 100% e x c e s s  of d i m e t h y l a m i n e  the fo l lowing  r e a c t i o n s  o c c u r :  

RBr+NHR~-+ [RNR'2H ] Br -  
IRNR2H] B r - + N H R 2 + [ R ~ N H d + B r  - 

T A B L E  1. Y i e l d  and  P h y s i c a l  C o n s t a n t s  of T e r t i a r y  A m i n e s  * 

Com- 
pound 

I 
II 

III 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XII 

XIII 
XIV 

C.+Hll 
CsH, a 
C7H15 
CsH17 
C9H19 
C11H2a 
C12H=5 
CsHll 
C6Hta 
C7H15 
CsH17 
C9H19 
CliHza 
CL+H++5 

R' 

CHa 
CHa 
CH3 
CHa 
CHa 
CHa 
CHa 
C2H5 
C2H5 
C~H5 
C=Hs 
C2H5 
C2H5 
C2H~ 

Yield (%) 
methods modified 
[1-211" method 

- -  32 ,4  
32,7 53,7 
41,9 85,7 
61,3 87,4 
--  74,4 
--  72,5 

43,8 78,9 
55,2 92,0 

- -  68,8  
--  73,4 

61,4 78,6 
51,8 86,4 

- -  99,0 
56,3 81,2 

Boiling point (*C) 

121--2 (750 MM) 
143--5 (755 MM) 
167--8 (758 MM) 
193 (758 MM) 
63--5 (5 MM) 
69--92 (3 MM) 

132--3 (8 MM) 
156--7 (750 MM) 
177--8 (750 VM) 
198--9 (760 MM) 
107--8 07 MM) 
88--90 (5 MM) 

I l l - - 3  (3 MM) 
146--8 (7 MM) 

* The physical constants of the tertiary amines prepared correspond to 

nD 

1,4092 (15 ~ 
1,4135 (21 o) 
1,4191 (20 ~ 
1,4242 (20 ~ 
1,4275 (22 o) 
1,4331 (20 ~ 
1,4390 (20 ~ 
1,4188 (21 ~ 
1,4247 (21 ~ 
1,4291 (18 ~ 
1,4320 (20 ~ 
1,4365 (17 ~ 
1,4387 (22 ~ 
1.4420 (20 ~ 

those presented 
in literature. No information on the synthesis of XIII could be found. Found, %: C 
78.12; H 14.45; N 6.73. CIzHzsN. Calculated, %: C 78.31; H 14.66; N 7.02. 
1" The authors indicate yields of 47% [1] and 56% [2] for II and XIV, respectively. 
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According to previously published methods [1-2] the precipi ta te  (the salt  of the secondary amine) is 
thrown away, and the t e r t i a ry  amine is isolated from the solution. We have assumed that the relat ively iow 
yield of t e r t i a ry  amine is explained by the fact that the second react ion does not proceed to a conclusion, 
and that the residue contains the t e r t i a ry  amine salt  as well as that of the secondary  amine. In fact,  t r e a t -  
ment of the precipi ta te  with alkali enabled us ,  after  appropria te  purif icat ion,  to isolate an additional quan- 
tity of t e r t i a ry  amine and to substantial ly increase  the total yield.  

For  alkylation of diethylamine we used the method descr ibed in [2], with additional t rea tment  of the 
res idue as descr ibed  above, and this also lead to an inc rease  in the yieId of t e r t i a ry  amine (Table 1). 

Reaction of alklbromides with lower t e r t i a ry  amines was ca r r i ed  out by the methods descr ibed in the 
l i te ra ture  [3-4]~ The yield of quaternary  ammonium salts was 46-81%. 

In contrast  to previous descript ions [1], the conversion of II-IV and VII to quaternary  salts was c a r -  
r ied  out in an aqueous medium [5]. 

For  convers ion of I, V, VI, and VIII-XIV to quaternary  sa l t s ,  the method proposed for VII (in a ben-  
zene medium) was used [6]. The changes which we have introduced re la te  to the method of isolation of the 
sal ts .  The organic solvent is driven off f rom the react ion mixture and the residue dissolved in water;  the 
aqueous solution was washed severa l  t imes with ether and evaporated to a thick syrup which, on cooling, 
was converted to a crystal l ine mass .  With this method of purif ication the mater ia l  losses  are minimal and, 
besides this,  it is possible to obtain a se r ies  of quaternary  ammonium salts  which were previously un-  
known in the crystal l ine form (Table 2). 

Investigation of the compounds obtained in the I. M. Sechenov No. 1 Moscow Medical Institute has 
shown that compound XXI may be recommended  for use in pharmacy  as a p reserva t ive  for eye drops [11] 
and grease  bases [12, 13] (the Pharmacologica l  Committee has decided in favor of the use of XXI as a p r e -  
serva t ive  for ointments and this p rese rva t ive  has been provisionally entered in the pharmacopoeia) ,  in 
su rge ry  as an ant imicrobial  and anti thrombogenic coating for ar t i f icial  hear t  valves [1, 14], and in b io -  
chemis t ry  for precipi ta t ion of neutral  po lysacehar ides  and separat ion of the i r  mixtures  [15, 16]. The r e -  
cently published simple method of fract ionation of s ta rch  to amylose and amylopectin using t r imethy lo-  
c ty lammonium bromide  [17, 18] is of great  pract ica l  significance. 

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

D i m e t h y l h e p t y l a m i n e  ( I I I )  

In 20 g absolute ethanol we dis solved 17.9 g 1-bromoheptane.  The quantity of absolute ethanol is determined 
by calculation so that sa turat ion with dimethylamine gives a 45 % solution. The solution obtained is cooled 
to 3-5~ and sa tura ted  at this t empera ture  with dry dimethylamine to give an increase  in weight of 9 g. The 
react ion mixture is kept in a closed flask at room tempera ture  where spontaneous heating of the solution 
occurs  and a white crystal l ine precipi ta te  is formed.  After 7 h a sample is taken (the supernatant liquid 

TABLE 2. 

Com pound 

XV* 
XVI* 

XVII 
XVIII 

XIX 
XX 

XXI 
XXII 

XXtlI 
XXtV 
XXV* 

XXVI *~ 
XXVII 

XXVIII 

Quaternary Ammonium Salts 

R 

CsHu 
CGHla 
CvH~s 
CsH17 
C9H19 
CuH~a 
Cl=H2a 
CsHu 
C6H~a 
C7H15 
C,Hxv 
C9H19 
CliHoa 
Cl~H;a 

R' 
Melting 
point 
(~ 

Found (%) 

CI 

5,54 
5,24 
5,07 

4~9 
4,07 
4,16 
5,20 
4,93 
4,63 
4,42 
4,21 
3,95 

:rnpirical formula 

CHa 
CHa 
CH a 
cH; 
CH; 
CHa 
CHa 
Coil5 
C;Ha 
C~H~ 
C~H5 
C=H5 
C2H5 
C.~Ha 

i 19,0--20,0 
152,0--.3,5 
113,0--4,0 

69--70 
61,5--2,5 
47,0--7,5 

44,5--45,0 
118,0--9,0 
110,0--2,0 
113,0--4,0 
61,5--62,0 
52.0--52.5 
58,0--58.5 
58,5--59,0 

t4.64 
14,12 
13,18 

1~9 
9,94 
9.76 

13,08 
12,51 
12,37 
11,18 
10,97 
10,22 

C14H=iCIN 
ClaH=6CIN 
C~6H2sCIN 

ClsHa2CIN" 
C=oHa6C1N "H.aO 
C2,HasC1N .H=O 
C,6H2sC1N 
C17HaoC1N 
CIsHa=C1N 
C19Ha~CIN 
C~oHa~C1N 
C22H4eC1N 

:Calculated 
(%) 

N ] CI 

15,07 5,79 
13,86 5,47 
1313 5,19_ 

11,90 4,70 
10,31 4,07 
9,94 3,92 
i3,13 5,19 
12,48 4,93 
11,90 4,70 

111,37 4,49 
]10,87 4,29 
]10,85 3;7"7__ 

*The compound is  mentioned in [7-9], but there  are no data on its 
i so lat ion in the crys ta l l ine  form.  

r iodide has been obtained prev ious ly  [10]. 
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must dissolve completely in 5% hydrochloric acid). The liquid is removed from the residue,  mixed with 
ether,  washed several  times with water, and then acidified with 5% hydrochloric acid. The aqueous solution 
of ter t iary  amine hydrochloride is separated from the ether and made alkaline with a concentrated solution 
of sodium hydroxide. Compound II floats to the surface in the form of a yellow oil. This is removed, d r i e d  
over sodium hydroxide, and distilled for final purification. The yield is 41.9%. 

The residue is made alkaline with a concentrated solution of sodium hydroxide, and the lower layer ,  
which is a solution of dimethylamine in alkali, separated from the upper ter t iary  amine which is only spar -  
ingly soluble in alkali. The te r t ia ry  amine is dissolved in ether and the ethereal solution treated as des-  
cribed above. The yield of the Second portion of III is 43.8%. The overall yield is 85.7%. 

Dimethylalkylamines with longer radicals are obtained similarly except that they are held for a longer 
period at room temperature .  

D i m e t h y l h e p t y l b e n z y l a m m o n i u m  C h l o r i d e  (XVII) 

A mixture of 13.3 g III, 11.55 g benzyl chloride, and 0.26 g XVII ~ is emulsified in water (the quantity 
of which is equal to the theoretical yield of XVII) and heated to 50-60~ After 10 min the solution becomes 
completely clear.  This is washed several  times with ether and evaporated on a boiling water bath to the 
consistency of a thick syrup which, on energetic mixing, is converted to a moist hygroscopic powder. This 
is dried in a desiccator over phosphorus pentoxide. The yield is 92%. 

To prepare XVIII and XXI the same method is used, but the products are dried in a desiccator with 
calcium chloride at atmospheric pressure  since these compounds are monohydrates and deliquesce on 
complete loss of water. 

T r i e t h y l u n d e  c y l a m m  o n i u m  B r o m i d e  

Melting point 211-212~ (from alcohol). Found, %: C 60.61~ H 11.29; N 4.17. CITH38BrN. Calculated, 
%: C 60.89; H 11.34; N 4.16. 
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*In the case of the absence of the ready-made salt required for homogenization of the reaction mixture, 
the reaction proceeds somewhat more slowly but accelerates as the quaternary ammonium salt is formed, 
since this salt solubilizes the amines and benzyl chloride [5]. 
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