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Despite the occurrence of natural compounds with pharmacological activity 
containing the pyridine nucleus, few attempts at the introduction of this group 
into the structures of synthetic drugs appear to have been reported. While the 
work, herein reported, was in progress, reports on the synthesis of 2-pyridyl 
substituted ethylene diamines as histamine antagonists (l), and longer chained 
2-pyridylalkylenediamines as potential antimalarials (2) have appeared. In 
addition the antihistaminic activity of X N-dimethyl-N1-(p-methoxybenzy1)- 
N1-(2-pyridy1)ethylenediamine has been described (3). 

This work was directed to the preparation of alkanolamines containing the 
pyridine nucleus, so as to examine the influence of this group in various types of 
pharmacological agents in which the alkanolamine group is an essential con- 
tributor to the pharmacological activity, e.g. ,  esters of benzoic acid, p-amino- 
benzoic acid (local anesthetic) and diphenylacetic acid (spasmolytic). Syn- 
theses of N-2-pyridylamino alcohols of types (I) and (11) were undertaken. In  
addition 2-methyl-2- (2-pyridyl)amino-l, 3-propanediol (111) was prepared. 
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PRODUCT REAGENTS I 1 YIELD 1 ANALTSIS ru', % 

R' 
(R')S(CHt)nCl NHzCHzCHzOH IDiox- 

ane, 
Gms. Moles Gms. Moles ''' 
136.6 1.01 183 ~ 3.03 ~ 430 
67 0.45 82.5 1.35 260 

256 1.34 244 4.01 700 

___--___- 

258 1.25 I 380 16.22 400 

C*Hs. . . . . . . . . , 
C*Hs, . . . . . . . . . 
n-CIH9. . , . . . . 
n-C4Ho. . . . . . . 

! I  

Gms. 1 % I Calc'd Found 
' I  _______ 

140-143/24 78 ~ 481 17.481 17.33 
146-147/14" 48.51 66' 16.08 16.23 
136-137/2.5188.5 65j 16.301 16.01 
143-147/2 1244 i 851 12.161 12.10 

n 

- 
2 
3 
2 
3 

Hydrochloride, recrystallized from n-propanol, m.p. 181-182.5'. Anal. N, Calc'd 
11.33%; Found 11.45%. 

and yields of the new pyridine derivatives (I b-e, I1 a-d, and 111) are given in 
Table 11. 

The preparation of esters of these alcohols was not unattended with difficulties 
inherent in the structures of these compounds. It appeared from the experience 
of Hremer (4,6) that any but the mildest conditions for esterification would result 
in cyclization of the alcohols or their esters to the isomeric dihydroimidazo[l,2-a]- 
pyridine base or salt (Equation 1). 

This likelihood is possibly somewhat minimized where R is not H, due to the 
impossibility of the existence of the tautomeric ketimine of 2-amino pyridine 
postulated (6) as an intermediate in such cyclizations. In  order to avoid com- 
pletely this complication, the alcohols were esterified at the lowest possible 
temperature at which reaction occurred with the acyl chlorides. 

In many cases it was not possible to prepare crystalline salts of the esters. 
Purification by distillation was not attempted because of the instability of the 
compounds at elevated temperature. The crude compounds were simply dried in 
a high vacuum at room temperature and the resulting oils submitted for pharma- 
cological testing. 

The pyridyl ethanolamines were tested for antimalarial activity by the Survey 
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ESTEB FOBMULA 

CeiH~oNzOz 

Ci4Hi~C1N302 
CieHisNzOz 
C23H24NzOz 
CiaHieNaOz 
CisHjzNzOz 
C ~ S H Z ~ N ~ O ~  
C~iHzoNeOz 
CZSHZBNZO~ 
CziHziN302 
Cz~H2zN20~ 
C37HuN204 

of Antimalarial Drugs under the SN numbers given in Table 11. No important 
activity was disclosed. 

EXPERIMENTAL 

Preparation of dialkylaminoalkylaminoethanols (Table I). The appropriate, freshly 
distilled, free dialkylaminoalkyl chloride was dissolved with ethanolamine in dioxane in 
the quantities indicated in Table I. The mixture was boiled under reflux overnight (14-16 
hours). The product usually separated in the course of the reaction as an oil. The dioxane was 

TABLE I11 
ESTERS OF 2-PYRIDYLAMINOALCOHOLS 

Calc'd iFound M.P., 'C  
____ 

~ 171-173.5" 
8.431 8 . 8 2 ~  131 

i (sinters) 
14.31 14.71' 
10.36 10.30 146-147d 
7.77 7.69 

14.73 14.73 
9.39 8.91 120-121" 

13.41 13.39 
8.43 8,09 133-135" 
6.63 6.59 

12.10 12.09 
7.18 6.82 134-135" 
4.91 

softens 
1 1 at 128 

__ 
ALCO- 
HOL 

__ 
Ia  
l a  

Ia  
I b  
I b  
I b  
I C  

I C  
Id  
Id  
Id  
Ie  
Ie 
IIC 
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B 
C 
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C 
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Af 
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M.P. ,  "C 

73-74b 

62.5165" 

8 3 4 l b  
93-93.5b 

76-76. 5b 

93-94b 
103-103.5' 

Formula ICalc'd IFound 

, 
" Recrystallized from ethanol. 

Recrystallized from methanol. 
Hydrochloride, recrystallized from acetone-ethanol. 
Recrystallized from acetone. 

e Recrystallized from n-propanol. 
f Dibenzoate. 
0 A is nenzoate; B is diphenylacetate; C is p-aminobenzoate. 

removed i n  vacuo. The residue was shaken with a saturated solution of potassium car- 
bonate equal t o  1.1 equivalents of the alkyl chloride. The mixture was extracted with 
ether, and the ether extracts, after being dried over potassium carbonate, were concentrated 
t o  a solvent-free residue. The residue was distilled in  vacuo t o  yield the products tabulated 
in Table 1. 

Preparation of substituted 2-pyridylamino ethanols (Table I Z ) .  The indicated quantities of 
2-bromopyridine and the appropriate aminoalcohol were heated in an oil-bath, kept a t  the 
noted temperature or, when carried out in cumene, at the reflux temperature of the mixture 
for the indicated number of hours. After being allowed t o  cool, the mixture was dissolved 
in chloroform. The chloroform solution was shaken with sufficient saturated potassium 
carbonate solution t o  neutralize the hydrogen bromide formed in the reaction. The chloro- 
form solution was dried over potassium carbonate, and evaporated t o  dryness. The residue 
was distilled in  vacuo to  yield the products listed in Table 11. 
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Preparation of esters of the amino alcohols (Table ZZZ). Five grams of the amino alcohol 
was mixed with 5 ml. of benzoyl chloride (added in portions of 1 ml. with adequate stirring 
and chilling), 8 g. of p-nitrobenzoyl chloride, or 6.5-8 grams of diphenylacetyl chloride 
(7) in a heavy-walled test-tube with a stout stirring rod. The mixture was heated very 
gently on a steam-bath t o  s tar t  the reaction if it  was not spontaneous. As soon as the vigor- 
ous exothermic reaction occurred, the test tube was immersed in an ice-bath and stirred 
vigorously. When the reaction was complete, the contents of the test-tube were transferred, 
with the aid of hot water, t o  a separatory funnel, made alkaline with strong squeous sodium 
hydroxide solution, and extracted with ether [In the case of N-(2-pyridy1)-diethanolamine 
and 2-methyl-2-(21-pyridyl)amino-l,3-propanediol, the p-nitrobenzoates were insoluble 
in ether, so chloroform was used as the extracting agent]. The combined ether extracts were 
dried over potassium carbonate and the ether removed in vucuo. If the residue solidified, 
the product was recrystallized from the solvent indicated. If the product did not crystallize, 
i t  was purified through the picrate. The latter was prepared in anhydrous ether, recrystal- 
lized t o  constant melting point and the picrate decomposed with aqueous ethanolamine. 
This was accomplished by shaking the finely-powdered picrate with a mixture of ether and 
a concentrated ethanolamine solution in water. The ether solution was drawn off and the 
aqueous layer extracted 3 times more with ether. The ether extracts were combined and 
washed with aqueous ethanolamine solution till the latter was no longer colored yellow, 
then dried over potassium carbonate and the ether removed in  vacuo. Some of the esters 
gave no solid salts, including picrates, and were analyzed and tested in the crude form 
after removal of the ether. 

The p-nitrobenzoates were not purified but were reduced directly t o  the p-aminoben- 
zoates. The residue left after removal of the ether was transferred t o  a hydrogenation bot,tle 
and suspended in 75-100 ml. of 95% ethanol. Two grams of 10% palladium-charcoal cata- 
lyst was added and the compound hydrogenated a t  50-60 lbs. When the hydrogen uptake 
was complete, the catalyst was filtered off and the solvent removed in  vacuo. The products 
were then worked up in the same manner as the other esters. 

In  order t o  favor esterification over amide formation, in the case of the secondary amino 
alcohols, the latter were converted t o  their hydrochlorides before esterification (8). 

SUMMARY 

The synthesis of a series of N-2-pyridylalkanolamines, and some esters derived 
from these alcohols is described. The synthesis of four new dialkylaminoalkyl- 
alkanolamines as intermediates in the above syntheses is described. 

RICHMOND HILL 18, N. Y. 
BROOKLYN 10, K. Y. 
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