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Continuing the search for active cholinolytics and the study of the relationship between their chemical 
structure and their physiological activity, we undertook the synthesis of the esters of diphenylacetic and 
benzilic acids with the aminoalcohols: N-methyl- and N-ethyl-N-tertiarybutylaminoethanol, cis- and trans- 
2-(N,N-dimethylamino)cyclopentanol. The esters of the first two aminoalcohols interested us from thepoint 
of view of the effect of the spatial factors in the region of the nitrogen on the cholinolytic activity of the sub- 
stances, since it was previously shown that these factors played an important role [1-3]. The esters of the 
other two aminoalcohols could be of interest in elucidating the conformation in which the aminoaleohol 
esters interact with their biological substrate (cholinoreceptors). 

The esters of diphenylacetic acid were prepared by the reaction of the acid chloride with the appro- 
priate aminoalcohol. The aminoalcohol esters of benzilic acid were synthesized by the interesterifieation 
of the methyl ester with the aminoalcohol in the presence of a small amount of the sodium alcoholate of the 
latter. The hydrochlorides and methyl iodides of the aminoalcohols were prepared by the usual methods. 
Data about the synthesized compounds are given in Table 1. 

The results of the preliminary pharmacological study of the synthesized compounds, carried out by 
S. I. Loktionov and E. P. Zatsepin, show that on changing from the N,N-dimethylaminoethyl esters of di- 

phenylaeetic and benzilic acids [R = CH2CH2N(CH3)2] to the corresponding N-methyl-N-tertiarybutylamino- 
ethyl esters [R = CH2CH2N(CH3) (tert. C4H9) ] the central eholinolytic activity increases and the peripheral 
activity decreases. Transition from N,N-diethy[ derivatives [I~ = CH2CH2N(C2Hs)2] to N-ethyl-N-tertiary- 
butyl derivatives [R = CH2CH2N(C2H~ (tert. C4H~] causes a decrease in eholinolytic activity both in the peri- 
pheral and in the central areas ot the nerve system, however the central cholinolytic activity decreases to 
a significantly lesser degree. The hydrochlorides of these aminoesters are of interest as selectively act- 
ing central cholinolytics. 

As regards the derivatives of N,.N-dimethylaminocyelopentanol, the cholinolytic activity is confined 
almost exclusively to the trans-derivative. It is possible that for compounds with an open chain, for ex- 
ample, derivatives of aminoethanol, the trans conformation is the more preferred for the interaction with 
the cholinoreceptor. 

EXPERIMENTAL 

N-Methyl-N-tert. butylaminoethanol. While cooling with ice, 5.07 g of methyltert, butylamine, 3.18 g 
of ethylene oxide and i0 ml of absolute methanol were mixed. The mixture was held at 0.5 ~ for 5 h, then at 
room te1~erature for 18-20 h. The residue, after distilling off methanol and excess amine, was twice dis- 
tilled in vacuo. Yield of the substituted aminoethanol, with bp 59 ~ (8 ram), n~ 1.4499, was 4.75 g (66%). 

Found %: C 64.50, 64.62; II 12.68, 12.68; N 11.05, 11.07. C7HITNO. Calculated %" C 64.05, H 13.07; 
N 10.68. 

N-Ethyl-N-tert.butylaminoethanol. This was prepared analogously to the above except that it was 
held at room temperature for 4 days. Yield of aminoethanol was 68% of theory, bp 75 ~ (I0 mm). Litera- 
ture mp 75-76 ~ (13 ram) [4]. The hydrochloride had mp 116-119 ~ 

eis-2-(N,N-Dimethylamino)cyelopentanol. This was prepared from 2-chlorocyclopentanol [5]. trans- 
2-(N,N-Dimethylamino)cyclopentanol was prepared by the interaction of cyelopentene oxide with dimethyl- 
amine. The n~ was 1.4753 as compared with the n~ 1.4730 reported in the literature [6]. 

Leningrad. Translated from Khimiko-Farmatsevticheskii Zhurnal, No. 6, pp. 17-20, June, 1968. 
Original article submitted December 25, 1967. 
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Hydrochlorides of the Aminoalkyl Esters of Diphenylacetic Acid (Ib, IIb~ IIIb~ and IVb). To a solution 
of 0.028 mole of diphenylacetyl chloride in 7 ml of chloroform at 15-20 ~ 0.03 mole of the aminoalcohol in 
5 ml of chloroform was added dropwise. The mixture was boiled for 1 h and the chloroform was distilled 

off. The residue was shaken with 30 ml of a 20% solution of sodium carbonate. The aminoester base which 
separated was extracted with ether. The small amount of unreacted aminoalcohol was removed by washing 
the extract three times with water, and then the aminoester base extracted with 10% hydrochloric acid 
(3 • I0 ml). The aqueous acidic extract was made alkaline with potassium carbonate, the aminoester base 
was extracted with ether, the ether extract was dried with anhydrous potassium carbonate and acidified 
with an alcoholic solution of hydrogen chloride. The precipitate of the aminoester hydrochloric was fil- 

tered off, washed with ether, and recrystallized from a suitable solvent. 

Hydrochlorides of the Aminoalkyl Esters of Benzilic Acid (Vb, VIb, VIIb, and VIIIb). These were 
prepared from the methyl ester of benzilic acid and the appropriate aminoalcohol by a method previously 
described by one of us (method B) [7]. 

The free aminoester bases were obtained from their hydrochlorides by the usual method. The 
methyl iodides were prepared by the action of a 3-4 times excess of methyl iodide on the aminoester base 
in one or other solvent at room or at higher temperature. Compounds IIIb, IVc, VIIc, and VIIIc were pre- 
pared by the reaction of the reagents in ether at room temperature for 2 days, compounds Ic and Vc - in 
acetone at boiling points for 6 h, compounds IIc and VIc - in dirnethylformamide at 50 ~ (in a sealed tube) 
for 20 h. 

2. 

3. 

4. 

5. 

6.  

7 .  

LITERATURE CITED 

S. G. Kuznetsov and A. V. EiTtsov, Zh. Obshch. Khim., 32, 511 (1962). 
S. G. Kuznetsov and S. N. Golikov, Synthetic Atropine-like Compounds [in Russian], Leningrad 
(1962), p. 148. 
S. G. Kuznetsov and S. N. Golikov, Farmakol. i Toksikol., 1963, No. 3, p. 275. 
J. H. Parkkari, K. Baunard, and I. Cobman, Canad. J. Chem., 43, 3119 (1965). 
S. L. Friess and H. D. Baldridge, J. Amer. Chem. Soc., 7_88, 199, 2482 (1956). 
L. Goodman et al., J. Amer. Chem. Soc., 80, I, 1680 (1958). 
S. G. Kuznetsov, Zh. Obshch. Khim., 31_I, 2623 (1961). 

309 


