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The conditions for obtaining some 15-dialkylaminoethyl pyrid-4-yl 
sulfide NLoxides and their quaternary salts have been studied. It has 
been shown that the addition of alkyl iodides to the bases obtained 
takes place in a similar manner to their addition to pyrid-4-yl sulfides 
not containing a N-oxide group. 

R has been es tab l i shed  p rev ious ly  that d ia lky lamino-  
ethyl p y r i d - 2 - y l  sulf ides,  in con t ras t  to py r id - 4 -y l  
sulf ides,  r e ac t  with only one molecu le  of alkyl iodides 
[1, 2]. In this work  we have obtained a number  of 
qua te rna ry  sal ts  of some dia lkylaminoethyl  p y r i d - 4 - y l  
sulfides containing a N-oxide group. 
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The sulfides were synthesized (Table i) from 4- 

chloropyridine N-oxide and the appropriate dialkyl- 

aminoethanethiols. The reaction was carried out in 
ethanol in the presence of caustic soda. The bestyields 

of the bases were obtained with a twofold excess of 
thiol. 

The bases obtained readily form salts. Base I forms 

a dipicrate and a dihydrochloride and adds two mole- 
cules of alkyl iodides, while base II forms a dihydro- 
chloride and a dimethiodide but reacts with only one 

molecule of ethyl iodide and one molecule of picric 
acid (Table 2), like diethylaminoethyl pyrid-2-yl sul- 
fide [2]. 

The dihydrochlorides of both bases give a positive 

reaction for a N-oxide group with dimethylaniline and 

*For par t  VII see  [ 1] 

concent ra ted  hydroch lor ic  acid [ 3]. This conf i rms  that 
no reduct ion of the N-oxide group, as is obse rvedwhen  
N-oxides  a re  heated with compounds containing sulfur 
[4], takes  p lace  under  the exper imenta l  conditions.  In 
the format ion  by the base  II of a monopicra te  andmono-  
ethiodide,  the n i t rogen of the N-oxide group apparent ly 
takes part .  The low r eac t i v i t y  in sa l t  fo rmat ion  of a 
t e r t i a r y  n i t rogen connected with ethyl groups has been 
repor t ed  in the l i t e r a t u r e  repea ted ly  [5] and has also 
been obse rved  prev ious ly  by us [1]. 

On cons ider ing  the UV spec t r a  (Fig. 1), the sulfide 
II (curve  a) is found to have an absorpt ion band with a 
s ingle maximum at 265 nm. The nature  of the spec t rum 
is s i m i l a r  to that both of pyr id ine  N-oxide and of 4- 
ch loropyr id ine  N-oxide [6]. However ,  the s e c o n d m a x i -  
mum obse rved  in the UV s p e c t r u m  of pyr idine N-oxide 
in nonpolar  solvents  has d i sappeared  here ,  apparent ly  
because  of the fo rmat ion  of a hydrogen bond by the 
solvent  with the oxygen of the N-oxide.  The ba thochro-  
mic effect ,  as compared  with the base,  obse rved  in 
the spec t r a  of the dimethiodide  and ethiodide (curves  
b and c) i s  in ag reemen t  with l i t e r a tu re  data [7-9].  

The IR s p e c t r u m  of the base  II (Fig. 2, curve  1) has 
s trong bands at 1580, 1300-1240, and 1000-1060 cm -I  
which a re  undoubtedly due to vc~N of pyridine,  v+_o 
[10-13] and vC-N< of the al iphatic chain [14], r e s p e c -  
t ively.  The cons iderab le  lowering of the absorpt ion 
m a x i m a  re l a t ing  to the N-oxide group in the IR spec -  
t rum (curve  2) can be explained by the change in the 
nature  of the N ~ O bond in the t rans i t ion  f rom 

to 
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The UV s p e c t r a w e r e  r eco rded  with an SF-4  s p e c t r o -  
pho tomete r  and the IR" spec t ra  on an IKS-14 double-  
beam spec t ropho tomete r  with an NaC1 p r i s m .  

Com~ 
pound 

I 

II 

Table 1 

f l -Dialkylaminoethyl  P y r i d - 4 - y l  Sulfide N1-Oxides 

Bp, ~ (pres- 
sure, ore) 

84--85 (3) 

|21--122(2) 

d,i~o nD~~ /foun d 

08689 1.5082 - -  

0.801  i 1. 2 3 

calcu- 
lated 

226 

Empirical 
formula 

CgHI4N~OS 

CIIHIsN~OS 

Found, % Calculated, % 

N S N S 

14.26 16.03 14. t4 
14,42 16.27 16.16 
12.35 14,21 
12.62 14.37 12.39 14,16 
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Fig .  1. UV a b s o r p t i o n  s p e c t r a  in  e thanol :  a ( f l -dieth- .  
y l a m i n o e t h y l  4 - p y r i d y l  s u l f i d e  N 1 - o x i d e  (II); b)  d i -  

m e t h i o d i d e  of II; c)  e t h i o d i d e  of  II. 
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Fig. 2. IR absorption spec t ra  in carbon 
te t rachlor ide:  1) fi-diethylaminoethyl 
pyr id-4-y l  sulfide Nl-oxide (II); 2) ethio- 

dide of II. 



C H E M I S T R Y  O F  H E T E R O C Y C L I C  C O M P O U N D S  

T a b l e  2 

Q u a t e r n a r y  S a l t s  o f / 3 - D i a l k y l a r n i n o e t h y l  P y r i d - 4 - y l  S u l f i d e  N 1 - O x i d e s  

Initial 
com- 
pound 

Mp o f t h e  
plcrate,~ 

I 183--184 

II l 150--151 

Mp of the hy- i Mp of the me- Empirical formula drochloride, ! ~ i thiodide, ~ N 

267--268 266--268 
(decomp.) 

162--164 182--183.5 
! 

f 
CnH20t 2N2OS 5.95 

5.60 
C[3H=3~N2OS 5.18 

I 5.29 

Found, % 

52.55 
53.10 
46,80 
46.90 

6,17 
6,37 

Calculated 

N I 

5.81 52.60 

5.49 49.80 6,29 

Mp of the 
ethiodide, 

~ C 

255--256 
(decomp.) 

183--185 

Empirical formula 

CtaHe412N2OS 

ClaH2aI N=OS 

Found, % i Calculated, % 

N I [ N I 

5.68 46.31 I 
5.41 5.32 47.72 I 48.29 
7.42 33.90 
7.62 34.01 7 .33  33.20 
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E X P E R I M E N T A L  

Synthesis of the sulfides. Bases I and II were obtained by heating 
an ethanolic solution of 4-chloropyridine N-oxide with a twofold 
excess of the appropriate dialkylaminoethanethiols and caustic 
soda for 1 hr 30 rain to 2 hr at 70* C. After the end of the reaction, 
the sodium chloride was filtered off and the ethanol was evaporated. 
The residue was treated with dry chloroform and the mixture filtered 
again from sodium mercaptide. After the evaporation of the chloro- 
form, the residue was distilled in vacuum. The yields of the sulfides 
were 70-75%. 

Preparation of quaternary salts, Sulfides I and II were treated with 
a threefold excess of alkyl iodide in chloroform or benzene solution at 
room temperature or with heating to 80-70 ~ C. From chloroform, the 
salts precipitated in crystalline form. In the case of methyl iodide, the 
reaction took place vigorously. The yield of methiodides was close to 
quantitative. With ethyl iodide, the reaction was complete at room 
temperature after a day, and on heating to 60-70 ~ C after 1 hr 30 
rain-2 hr. The yield of ethiodides was 85-90%. 

In benzene, the reaction was accompanied by the formation of a 
viscous mass which crystallized slowly on standing and more rapidly 
on the addition of ether. The yield of salts was 60-65%. All the 
quaternary salts crystallize well from absolute ethanol. 
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