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LOCAL ANESTHETIC ACTIVITY OF TROPINE ESTERS OF 5-ARYLFURAN-2- 

CARBOXYLIC ACIDS 

N. I. Koretskaya, T, K. Trubitsyna, 
M. D. Mashkovskii, and A. F. Oleinik 

UDC 615.216.2:547.834.3 

In continuation of work on the preparation and pharmacological examination of tropine 
esters of organic acids [i, 2], we have synthesized some tropine esters of 5-arylfuran-2- 
carboxylic acids and examined their biological activity. 

The newly synthesized esters were investigated primarily from the point of view of their 
local anesthetic activity, since the chemical structure of the compounds were similar to that 
of cocaine and other local anesthetics (presence in the molecule of an aromatic ring, an 
ester grouping, and atropine residue [3, 4]). 

The synthesis of the tropine esters of 5-arylfuran-2-carboxylic acids was carried out 
by the reaction of the 5-arylfuran-2-carbonyl chlorides [5] with a twofold excess of tropine. 
The excess of tropine served as an acceptor for the hydrogen chloride evolved, thus shifting 
the direction of the equilibrium in the direction of the formation of the tropine esters of 
the 5-arylfuran-2-carboxylic acids (Ia-f). The reaction was carried out in an inert organic 
solvent at the boiling point of the reaction mixture. 

7 
a ) ~ H ;  c) ~=Br  ; e) N =OoH 3 
b) ~ 0 1  ; d) ~=GH$ ~ f) R=NOz 

EXPERIl~NTAL 

P h a r m a c o l o g y  

The local anesthetic activity, local irritant effects, and the acute toxicity of the 
tropine esters of 5-arylfuran-2-carboxylic acids were examined in comparison with dicaine, 
novocaine, and cocaine. 

The degree of terminal anesthesia was determined in experiments using rabbics by 
introducing solutions of the compounds into the conjunctival sac, the activity being estimated 
by Renier's index. Infiltration anesthesia was investigated in guinea pigs by the method of 
BNlbring and Wajda [6], taking into account and adding up the number of painful stimuli of 
the skin which did not react following intracutaneous administration of the drugs over a 
period of 30 min. 

Conduction anesthesia was investigated in frogs by the method of BNlbring and Wadjao 

Local irritant effects were investigated visually by subcutaneous administration of the 
drugs to white rats, and in rabbits by introduction of solutions of the compounds into the 
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ocular conjunctival sacs. 

Acute toxicity was determined in white mice by intravenous and subcutaneous adminis- 
tration. The LDso was estimated by Kerber's method. 

It was found that all the compounds possessed pronounced local anesthetic properties 
(Table i). Determination of terminal anesthesia showed that the analgetic activity of 0~5% 
solutions of all these compounds was greater then that of a solution of cocaine of the same 
concentration, and was not inferior to that of dicaine. The duration of the anesthetic 
effect was 60"90 min~. 

The infiltration activity of la, Id, and le was found to be close to or somewhat greater 
than that of novocaine. 

The most active compound was the tropine ester of 5-phenylfuran-2-carboxylic acid. In a 
concentration of 0.1% this compound caused complete anesthesia of the cornea of the rabbit 
eye, being i0 times more active than cocaine and twice as active as dicaine. Intracutaneous 
administration of a 0.1% solution of the drug to guinea pigs gave complete infiltration 
anesth~esia and was as active as novocaine. In experiments on frogs to determine the ability 
to produce Conduction anesthesia, the drug was better than cocaine and novocaine, but was 
inferior to dicaine. 

The drug was half as toxic as dicaine, but was more toxic than cocaine by subcutaneous 
administration (LDso figures are given in Table i). 

A limiting factor in the practical utilization of la and the other compounds in this 
series is their irritant effect, which is expressed in the form of edema and hyperemia of the 
tissues on subcutaneous administration to white rats, or irritation of the cornea of the eye 
and mucous membranes of the eyelid in rabbits following instillation of the 0.5 and 1% so- 
lutions. 

Chemistry 

The chromatographic system used for the tropine esters was isopentyl alcohol--5% acetic 
acid (i:i), developer Dragendorf's reagent, paper M'20 slow filtration from the Leningrad 

plant. 

Tropine Ester of 5-Phenylfuran-2-carboxy!ic Acid (la). To a solution of 4.53 g (0.02 
mole) of'5-phenylfuran-2-carbonyl chloride [3] in 40 ml of xylene, a solution of 5.65 g (0.04 
mole) of tropine in 40 ml of xylene was added. The mixture was boiled with stirring for 5 h, 
cooled to room temperature, and the tropine hydrochloride filtered off and washed with xylene. 
The xylene was removed from the filtrate under reduced pressure, and the residue was treated 
with 40 ml of i N sodium hydroxide and extracted with ether. The extract was dried over 
anhydrous sodium sulfate, the ether was distilled off, and the residue was dissolved in 6 ml of 
anhydrous alcohol, cooled in ice-water, and treated with a 25% alcoholic solution of hydrogen 
chloride (pH 3.0-4.0). The hydrochloride was precipitated with dry ether to give 2.32 g 
(33.3%) of la hydrochloride, mp 228-230 ~ (from alcohol--ether), Rf 0,42. Found, %: C 65.43; 
H 6.49; CI 10.06. C19H21NO3"HCL. Calculated, %: C 65.61; H 6.38; CI 10,19. 

Compounds Ib, d, e, and f were obtained similarly (Table 2). 

Free Base of la. This was obtained by treatment of the hydrochloride with aqueous 
ammonia followed by extraction with ether, mp 68-70 ~ (from heptane). Found, %: C 73.03; H 
6.64. C19H21NO~. Calculated, %: C 73.29; H. 6.80. 

Citrate of la. This was obtained with mp 176-177 ~ (from alcohol). Found, %: C 59.75; 
H 6.01. C19H21NO3"C~HsOT. Calculated, %: C 59.64; H 5.81. 

Tartrate of-la. This was obtained with mp 58-60 ~ (from dimethylformamide-ether). Found, 
%: C 59.16; H 6.16. C19H21NO3.C4H606 .I/2 H20. Calculated, %: C 58.72; H 6.00, 
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SYNTHESIS AND PHA~COLOGICAL ACTIVITY OF SOME 

1,4-BIFUNCTIONAL DERIVATIVES OF ADAMANTANE 

L. N. Lavrova, N. V. Klimova, 
M. I. Shmar'yan, D. N. Ibadova, 
D. A. Kharkevich, and A. P. Skoldinov 

UDC 615.31:547.592.1 

It has previously been shown that monoquaternary salts of esters of 6-dimethylamino- 
butanol with certain substituted benzoic and cinnamic acids have a high curare-like activity 
[I, 2]. In this connection, it was of interest to investigate the pharmacological action of 
corresponding derivatives of stereoisomeric esters of l-hydroxy-4-dimethylaminoadamantane, 
where the 5-dimethylaminobutanol fragment is sterically secured by its inclusion in a cyclic 
system; therefore, data on the dependence of their physiological activity on structure could 
be useful in ascertaining the structure of the corresponding receptor formations. 

We have previously shown that 2-aminoadamantane and its N-substituted derivatives can 
be prepared in high yield from 2-adamantanone by reaction with the appropriate formamides or 
amine formates [3]. In a continuation of these studies we have investigated the reaction of 
l-hydroxy-4-adamantanone and its esters with dimethylformamide (DMF). It has been shown that 
in this case replacement of the carbonyl group by an amino group via the Leuckart reaction 
takes place smoothly. As a result, l-hydroxy-4-dimethylaminoadamantane (I) has been synthe- 
sized in high yield from l-hydroxy-4-adamantanone (II); and the corresponding amino esters 
IV, from esters of the hydroxyketone IIl, with acetic, phenylacetic, and diphenylacetic acids. 

The starting l-hydroxyadamantonewas prepared by oxidation of adamantanone with 100% 
nitric acid [4]. l-Acetoxy-4-adamantanone (IIa) was synthesized by heating the hydroxyketone 
I with acetic anhydride, without a solvent; the esters of the hydroxyketone with phenylacetic 
(IIIb) and diphenylacetic acid (IIIc) were prepared by heating the hydroxyketone I with the 
appropriate acid chloride in benzene solution, in the presence of metallic magnesium (Table 
i). 

The Leuckart reaction was effected by heating hydroxyketone I in formic acid with an 
excess of DHF at 130-160~ the hydroxyamine formed in 70-80% yield was separated from un- 
reacted hydroxyketone by conversion to the hydrochloride. The reaction with esters of the 
hydroxyketone III, was carried out similarly; under these conditions no hydrolysis of the 
ester group was observed. The esters of l-hydroxy-4-dimethylaminoadamantane which were iso- 
lated were identical in properties to the substances prepared by acylation of l-hydroxy-4- 
dimethylaminoadamantane (II). The amino esters IV, were converted further into the methiod- 
ides V, by boiling the appropriate bases in acetone with methyl iodide. 

The stereoisomeric forms (A and B) were isolated in individual state. 

l-Hydroxy-4-dimethylaminoadamantane and its esters can exist in the form of stereoiso- 
mers which differ in the steric location of the amino group with respect to the hydroxy or 
acyloxy group. By thin-layer chromatography on Silufol it was shown that the compound II 
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