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Ah&&-Derivatives of 2-alkylamino-1-Whydroxyphenyl)-l-ethanol have been converted to the 
&methyletbcrs in good yield. Etherilication of 2-al~l-(4-methoxyphenyl)-1cthanol could 
not be accomplished. Based on this unreactivity, a mechanism is proposed whereby the eth&6cation 
proceeds via a quinoidal intermediate and not via a aubonium ion intermediate. It is concluded that 
the acid catalyzed racemization of catecholamincs may oaxr via a quinoidal intermediate. 

Studies have shown that compbtmds such as p- 
hydroxybenzylalcohol and p-methoxybenzylalco- 
hol’ undergoes very rapid etherification in the pres- 
ence of an acid to give the benzylethers as pro- 
ducts. The rate of reaction and the yield of the 
ether tend to increase sharply as the electron- 
releasing ability of the pera substituent of the 
benzylalcohol increases2 It has been predicted by 
Ingold’ and found by Bake? and Bordwel14 that 
the conjugative ability of the electron releasing 
groups Me0 and HO are equal. The accelerative 
effect of the pare substituents on the rate of 
etheriflcation has been attributed to the ability of 
these groups to stabilize the positive charge, in the 
carbonium ion transition state, by delocalization. 
This phenomenon of aryl-stabilized carbonium ion 
intermediates are well documented.5 

In this paper we wish to present evidence that 
the onium group, in phenethanohunine structures, 
will profoundly affect reactions that usually proceed 
through aryl-stabilized carbonium ions. 

RFXJLTgANDDIgCIJSION 

In the etherification of the phenethanolarnioe 
compounds l-2 in acidic media, one would, accord- 
ing to the current theory, expect resonance stabili- 
zation of the intermediate carbonium ions, by the 
conjugative ability of the p-M& and p-HO 
groups. Etherification was performed by allowing 
the phenethanolamines l-6 to react in hydrogen 

1. R,=OH, %=H, %=CHH(CI-& 

2. R,=OH, %=H. R,-CH, 

3. R,=OIi, %=I% R,=H, 

4. R,=OCI&, &=I% %=m(ctI3)2 

5. R,=H,&=H, %=B 
‘6. R*==OH, &=Cl, R,=CHK&I, 

chloride saturated methanol for a short period of 
time, This reaction resulted in the smooth conver- 
sion to the p-methylether derivatives (Table 1). 

In contrast to the above mentioned reaction, the 
unreacted phenethanolamines were obtained in 
quantitative yield when compounds 7-12 were 
treated with hydrogen chloride saturated methanol. 

Ail attempts, even at elevated te.mperature and 
extended reaction time, failed to produce the de- 
sired @-methylether derivatives. The starting ma- 
terials 7-12 were isolated as the sole products. This 

Table 1. @ -Methylether derivatives prepared from compounds 14 

f3 -MethyIether Melting point 
of compound nr. “C 

Yield 
% 

1 (N-isopropyl- 183-185 MeOH-EhO 
noradrenaline) 

CJLWJ4 85 

2 (adrenaline) 163-165 MeOH-E&O C1&H,,~Os 98 
3 (noradrenaline) 169-171 

(lit_’ 170-171) 
MeOH-EGO W314~03 80 

4 8 128-130 iso-PrOH-E&O 84 

2 $OcWami=+) 176-177 174-175 

C,,H,mO, 

MeOH-EbO iso_RoH-E&O W-b4~NO, C,~H&V’JO, 90 93 
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result was somewhat surmising. Espe&lly confusing 
was the unreactivity of the benxylic HO group of 
the p-Me0 compounds 7-10. This unreactivity in 
the presence of a p-Me0 is remarkable in view of 
the equal electrondonating ability of Me0 and HO 
Broups.- 

Evidently p-HO-C&I.+-CHOH-NHR is acti- 
vated towards etherification, but substitution of the 
p-HO group with p-MeO, as in p-MeO-C&- 
CHOH-CH~NHR, renders this compound un- 
reactive. Since the transition-state stability of the 
benxylic carbonium ion is of fundamental impor- 
tance, a possible explanation of these somewhat 
anomalous results could conceivably lie in a de- 
stabilixation of the carbonium ion intermediate 
which is supposed to form. The electron 
withdrawing-effect of the positive charged onium- 
group in C&I-CI-IOH-CH~NH2R, is exten- 

sive enough to exert a strong destabihxmg effect. 
This type of destabilization would tend to increase 
the positive charge of the carbonium ion and it 
would certainly outweigh the possible stabilization 
by the electron-donating p-Me0 group. 

The successfuI conversion of the p-HO com- 
pounds l-6 demonstrates that the ether&&ion 
process in these compounds may proceed without 
the formation of a carbonium ion intermediate. In 
view of these results, it would appear that the 
observed reactions can be explained in terms of the 
mechanism shown in Scheme 1. In the presence of 
strong acid, protonation of the benxylic HO group 
can be expected to occur. Loss of water and subse- 
quent proton abstraction from this protonated 
intermediate results in the formation of a quinoidal 
intermediate 13. This reactive quinoidal inter- 
mediate suffers protonation and nucleophilic attack 
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by halide ion or methanol. Alcoholysis of the 
chloro intermediate 14 eventuates in the formation 
of the @-methylether derivatives of the parent com- 
pounds l-6. Obviously, the quinoidal intermediate 
13 is not possible in compounds 7-U. Thus, ac- 
cording to the proposed reaction mechanism, com- 
pounds 7-U wilI be totally unreactive towards acid 
catalyzed etberifkation. 

It is interesting to note that it was proposed that 
tbe acid catalyzed racemization of adrenaline (2) 
proceeded through a Snl reactionP It is apparent 
from the results in the present study that the acid 
catalyzed racemization of catecholamines will prob- 
ably not proceed via a Snl reaction. There remains 
to be established whether a quinoidal intermediate 
participates in this racemization. A systematic study 
of this question is now in progress and will be 
reported at a later date. 

-AL 

M.ps were taken in open capillary tubes on a Gallen- 
Lamp mp apparatus and are uoconected. Each analytical 
aample was homogeneous by tic and had IR, and NMR 
spectra compatible with its structure. IR qxctra (KBr- 
disc) were recorded on a Beckman IR-18 spec- 
trophotometer. NMR spectra were recorded on a Varian 
T60 spectrometer, using TM8 as a standard. Elemental 
analyses were performed on a Hewlett Packard analyser 
and analytical values are within 0.4% of tbe calculated 
WlUCS. 

Prqxmtbnofthe&etherdcliwriuwofcompoundr l- 
6. Anhyd HCl was passed into a stirred soln of 0.01 mol 
preparatory material (l-6) in lOOmI MeOH until a clear 
soln was obtained. The solo was allowed to stand at 
ambient temp for 15 min. The solvent was evaporated in 
uacuo.Tlleresiduewasuy&um?dfNmltheilKlicated 
solvent (Table 1) to give the corresponding hydmcbloride 
salt. 
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