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ABSTRACT 

Following our previous investigations on certain new aminoalkyl aryl ethers, 
which showed promising and outstanding local anaesthetic properties, the local 
anaesthetic activity and duration of action of a further selection of four novel 
derivatives of the above-mentioned series, used as hydrochloride salts, have been 
determined by the ill vivo rat sciatic nerve test. These are: N,N-dimethyl-2-(2,6-di
tert-butylphenoxy)ethylamine; N, N-dimethyl-2-(4-butoxyphenoxy) ethylamine; 
N, N-dimethyl-2-(2,6-di-sec-butylphenoxy)ethylamine; and N,N-diethyl-2-(4-sec
butylphenoxy)ethylamine. The tests have been performed by a double blind, controlled 
trial (at the later stage) and in two stages. Bupivacaine hydrochloride has been 
employed as the standard and normal saline as the control. The complete loss of 
motor function of the injected limb of the animal is considered as a positive response, 
which is assessed by observing the animal gait and ability to climb up a sloping wire 
mesh. The test compounds have exhibited shorter duration of motor paralysis than 
that of the standard and comparable rates of both onset of action, and recovery time 
from full analgesia. They also have shown neither apparent systemic nor local side 
effects such as edema, swelling, induration, ulceration, necrosis, or iiritation. 
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INTRODUCTION 

AltllOUgh many reliable local anaestlletics are available, 
anaesthetists who use nerve blocks for pain relief and otller 
therapeutic purposes would welcome a non-necrotizing 
local anaesthetic compound or preparation, which would 

Correspondent author: 
D. AI-Saadi. M.Sc .• Ph.D. 
Associate Professor, 
Head, Departmcnt of Pharmaceutical Chcmistry, School of 
Pharmacy, 

Mashhad UnivcrsityofMedical Sciences, P.O. Box 91775-1365, 
Mashhad, Iran 

provide a block lasting days or weeks.'·'l1le characteristics 
of such a product include: complete reversibility of action, 
freedom from local and systemic side effects, high potency. 
reasonably rapid onset of action, complete and quick 
recovery from anaesthesia, effectiveness topically as well 
as by injection, minimal systemic toxicity and high 
therapeutic index, ready mewbolism and excretion,stability 
during storage and sterilization, high reproducibility, and 
an appropriate solubility that permits chemical assay Y 

Unfonunately, so far no safe drug or preparation has come 
into clinical use to control prolonged and severe pain. 
l1lerefore. attention was focused on run inoalkyl aryl ethers 
as potential long-acting local anaestllCtics for various 
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Aminoalkyl Aryl Ethers as Local Anaesthetics 

reasons. Firstly . there are several reports in the literature of 
a prolonged aClion arising from a variely of aminoalkyl 
elher local lUmeslhelics.',·7 Secondly, bOlh Ihe eSler 'Uld 
amide (anilide) series have been eXlensively investigaled 
in a fairly syslemalic m.Ulner..·.Thirdly. Ihe S<�ls of Ihese 
ethers are aJi water soluble at the concentration required to 
produce anaeslhesia. The fin'� faclOr which supponed 
invesligalion of a series of basic lUninoalkyllUyl elhers 
ww; the recognition of the wide oj versit y of such compounds 
reported in the literatun; to exhibit localan:lcsthetic action, 
yel no syslematic delailed sludy of such compounds have 
been reporled. 

Thus a large series of basic ,uninm�yl my I elhers (N. 
N·di'�kyl (mono-,di-, trisubslilUled phenoxyelhylamines) 
were prepared' 'Uld assessed as pOlenlial long-acling local 
anaeslhelics. These compounds displayed. in Ihe guinea 
pig intradermal wheaJ test, excellent profiles of anaesthesia 
and were as good as or beller Ihan bOlh of Ihe slandard 
agents (lidocaine and bupivacaine) in terms of onset .Uld 
duration of action, time of recovery. and lack of untoward 
side dTects.3 Moreover, the promising and interesting 
results of our previous investigat ions:! on certain derivatives 
of the above-mentioned series have encouraged us to 
perform addilional ph,mnacological slUdies to con finn 
their intensity .Uld duration of action. 

Acoordingly, based on Ihe results of bOlh U,e guinea 
pig intradenn,d wheal lesl (WT) and Ihe ral sciatic nerve 
hlock (RSNB).'') four ncw compounds of Ihe 
aforementioned series) were chosen (Fig. I) for further 
slUdies on till; rat sciatic nerve preparation ill I'il'o. The 
pOlency 'Uld duralion of aClion were delennined by a 
double blind. controlled lesl (al lhe laler slage). 'Uld in Iwo 
stages. The results of this investigation ilfe reported in this 
communication. 

MATERIALS AND METHODS 

I-Materials: Male or fem,�e rals of approximalely 
200-251) gm weighl were used. Solulions oflhe lesl agents 
(N. N-dimelhyl-2- (2. 6-di-lerl-bulylphenoxy) elhylamine 
(I A); N, N-dimelhyl-2-(4-buloxyphenoxy)elhylamine 
( 2 A ) ; N , N - d i m  e I h Y I - 2 - ( 2 , 6 - d i -.\' e c -
bUlylphenoxy)elhylamine (3A); 'Uld N. N-dieUlyl-2- (4-
sec- bUlylphenoxy)elhylamine (4A). in Ihe fonn of Hel
salts.' 0.5 or 1% W/V in 0.9% W/V nonnal saline. were 
freshly prepared. A small luberculin syringe and a 26 
gauge needle weree employed for injeclion. A sloping 
wire mesh at an .mgle of 30 degrees to the horizontal was 
used for assessing the duration of motor iUlaesthesia. 

2-Methud: Triplicate selS of Ihree or duplicale selS of 
six groups of two male or female rats were used. Each rat 
received 0.2 ml injection of the :Ulaeslhelic solution into 
the posterior mipect of the femur head. A posiLi vc effect 
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Table I. Results of dur..ttiull of action of compound lA 

(min), usin� I) male and female rats 

Expt. 110. 

I 

2 
3 
4 
5 
6 
7 
R 

9 

Mt.!an of9 
S.O. 
S.E. 
Sample sizt! 

T max. 
T min 
T 
U 
R2 
P 

Results 

p 

Result 

lA(%) Rupivat.:'Lint.! (O.YYv) 

100 18U 
120 120 

82 240 
90 165 

o 160 
180 180 

o 180 

60 180 

o 180 

70.22 
62.09 
20.70 

176.11 
3100 
10.33 

9 9 

Mann Whitney U·Tcst results 

126.00 
45.00 
51.00 

6.00 
120.00 

SU.OS 
Sigmf. 

339 
SO.OS 
Signif. 

t·Tcsl results 

Saline (0.9%) 

o 

a 

a 

o 

o 

o 

o 

o 

o 

was shown by a complele loss of motor control of Ihat limb. 
This was delennined by observing Ihe anim'� movement 
and abililY to climb up Ihe sloping wire mesh. The duration 
of local anaeslhesia W'IS gauged by Ihe duration of full 
motor par,dysis 10 the firsl sign of mol or sen Sal ion. Animals 
were observed al 5 min interv:ds for Ihe firsl30 min, al 10 
min intervals over Ihe following 2 h period. al 30 min 
intervals for up 10 10 h. 'Uld Ihereafter al 6-10 h inlerv'�s.' 

RESULTS 

The results are shown in Tables I. II. 'Uld III. 

DISCUSSION 

An appreciableanaesUletic response was observed during 
Ihe preliminary slage which represented Ihe pilol sludy. II 
required six animals and served toestablish the approximate 
duration of motor anaesthesia as well as demonstrating any 
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TallIe II. Results of dUration Of�IClioll of compolJnds lAo 2A, 3A, and 4A (min), at 0.5% 

W/V l'oncelilralion u5il1� 12 mule and female rats , 

Expt. nil, I A 2A 3A 

I 0 1800 10080 

2 10080 0 1800 

3 IOORD 1440 10080 

4 240 120 120 

5 240 a 80 

(, 60 0 420 

7 330 0 0 

R 50 3AO 18U 

9 60 00 0 

III () 1I 0 

I I  210 () ::!W 

12 1\ 2111 105 

---- -

Meanor 12 ,,17XII ,,315 ;;1l):!5 

5.0. ,,3XXII =:625 ,,3X411 

S.E. ,,11211 "IXO ,,1110 

defeclS and/or errors in Ihe experimenlaJ sySiern as a whole. 
Based upon Ihe posilive lindings of this stage. the study 
continued to the second stage on a double blind. controlled 
lrial. It required nine or 12 animals. where the prcci�c 
duration of motor paralysis was detennined. As shown in 
Table I. the mean duration of action of compound I A at 1% 
W/V concentration was 70.22±62.09 min, while that of the 
bupivacaine standard was 176 .11±31.00 min. Statistical 
analysis by the Mann-Whitney U testlO, .. indicated that. at 
5% signilicance level (probability,;O.05). the difference in 

duration of action between this compound 'Uld the control 
(placebo) is very highly signific,Ult. This refers that there is 
a genuine local anaesthetic activity and also the apparent 

difference between the duration of action of compound I A 
and the standard agent is real 'Uld not accidental. Comparable 
results were obtained by the t-test analysis (Table I). 
However, the M'Uln-Whitney U test was preferred on 
theoretical grounds. Moreover, statistical analysis 
demonstrated that the nine rats had not been enough to 
obtain a concrete conclusion. Thus, more animals am 

required to draw a more reliable answer regarding the 
duration of aClion of this compound in comparison to Lhe 
sllUldard agent. 

Therefore, the results obtained. so far. Irom this and 
previous studies:! have warranted investigating other 
derivatives of the above-mentioned series, but at 0.5% WI 

V concentration, i.e. compounds 2A, 3A and 4A together 
WiU, compound IA. In the second set of experiments 12 

male and fema.le rats were used. These compounds as well 
as U,e standard agent all have also exhibited a widely 

variable duration of motor anaesthesia (Table II). Once 
more, the st,mdard deviations were large in relation to the 

values of melUlS, indicating that results obtained from 
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4A Bupivacaine Saline (0.9%) 

120 120 0 

330 270 0 

a 1440 0 

10080 240 0 

240 240 0 

420 420 0 

480 360 0 

90 360 0 

0 300 0 

240 �40 0 

180 :!IO 0 

150 210 0 

,,1028 ,,370 .. 

::2KSS ,,350 .. 

,,824 ,,100 .. 

testing the compound on 12 m,�e 'Uld female rats had not 
been adequate for statistical validity. TI1us.asin Lhe previous 
situation, morc assays are required to obtain a valid answer 
concerning the duration of anaestlH!sia of these agents in 

comparison to the st'Uldard. 

Many factors have been found to affect drug 
metaholism, ]1.]<) ,Uld generally, sex-dependent variation in 
Llrug mctabolism has been weU documented in rats but not 
in utherrodcnts. It has been reported that young adult male 
rats mctaholize several drugs at a much faster rate than 

mature female rats or prepubertal male rats. These 
t1ilTerences are also depentlent on substrate, because some 
xcnohiolics are metabolized at tile stunt! rate in bOtJl female 
and male rats. ].I.l� Therefore. it is most probable tl1a1 tlm 
wide variation in the duration of motor anaesthesia of the 
test compounds and the st'Uldard agent could be due to sex 
dirferences in drug biotransformation, which, in turn, is 

strongly dependent on the nature of the substance, and/or 
lt1 il1dividu;� variations, i.e. the aminoalkyl aryl ether type 

lest agents are metabolized in a different pathway as well 

as at a I:lslcr mte than that of the bupivacaine standard 
anilide type 111C'� 'Ulaesthetic. At 'Uly rate, additional 
studies are required to confIrm lhesl! conclusions. 

Accordingly. these compounds have been assaycd 
further on only 1211l,�e mt' (Table III). They have produced 
Illore reproducible results'Uld the difference in 1l1cdurntion 
of action mnong them has been significantly less ihan that 
ohserved in the previous sets of experiments. This gives an 

additiom� support to our aforementioned conclusions 
concerning the importance of sex differences as well as the 
chemical nature ofihe substrate 'Uld iheirprofound influence 

on the duration of motor anaestJlesia of these compounds. 

The results reported by other workers are in agreement 
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Aminoalkyl Aryl Ethers as Local Anaesthetics 

Table Ill. Results of duration of aclion of compounds I A, 2A, 3A and 4A (min), at 0.5% W/V 

com'entration. using only male rats 

Expl. no. 1A 2A 3A 4A I 
Bupivncainc Saline (0.9%) 

1 91J 120 80 180 120 0 

2 80 120 80 180 180 0 

3 100 90 100 150 270 a 

4 100 60 0 120 150 0 

5 60 a 60 120 150 0 

6 120 80 240 a 150 a 

7 60 210 60 I a 360 a 

8 IOU 70 180 0 180 a 

9 I 80 60 0 150 120 0 

10 I IJ 9U 110 I 150 240 a 

II 120 a 120 240 I 360 a 

12 60 110 70 a 180 a 

Mt.!an ur 12 =81 =84 =92 =95 =205 

S.D. =33 =56 =67.8 =89.4 =84.7 

S.E. =9.6 =16 =19.7 =25.8 =24.4 

I-Test results 

t U.22 0.46 1.05 

P ';0.05 I ,;0.05 ';0.05 

Result Si�llir. Signii". Signif. 

with our findings.ll,18 

In addition. the dumtion of action of the standard agent 
gener.�ly is longer th'm that of test compounds. This may 
also be attributed to the vasoconstrictive effect of the 
standard. leading 10 decreasing its rate of absorption into 
systemic circulmion and in turn. delaying the rate of the 
sumdard agent metabolism. The vasoconstrictive property 
of the bupivacaine standard is obviously less effective in 
areas which arc sparsely perfuscd with blood 
capillaries.This is well noticed with tIleresuItsofthe wheal 
test.' where these compounds displayed longer duration of 
full. reversible loc,� ,maesthesia (�24 h) than that of the 
standard agent (2 h). Conduction velocity and duration of 
anaesthesia have been reported to be related to fibre 
diameter.'Thus.the apparent difference between dur:ttion 
of anaesthesia of these compounds using WT and RSNB 
c,m be explained on the basis of variation of the nerve size. 
The fanner anaeslhetizes sensory nerves, which have 
small diameter; while the latter blocks motor nerve fibres 
of larger size. 

In conclusion, since the action of the test agents is 
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3.2 

';0.05 

Signif. 

reversible. no apparent unwanted local side effects have 

been observed, and good anaesthetic properties are 
displayed. i.e. quick onset of action and short, complete 

recovery from anesthl!sia, we feel that these criteria, 
collecti vel y .justif y carryin g ou t additiom� ph'mnacologic,� 
studies on other types of 'Ulimals and ,�so other kinds of 
nerve block tests as well as further toxicological 
investigations on these �U1d other derivatives orthe above
mentioned series in order to verify these conclusions and to 

detennine their ultimate meciuUlism of action, safety and 
effectiveness before taking any clinical decision and also to 
select the outstanding compounds of this class of loc,� 
anaesthetics. Also. they may represent new. potential 
candidates for the relief of chronic and severe intractable 
pain associated with uncountable clinical 'Old pathological 
cases. 
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