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ether solution was washed with water and then dried over 
anhydrous potassium carbonate. The hydrochloride was 
precipitated with dry hydrogen chloride to obtain 7.1 g. of 
product, m. p. 1 2 & 1 ~ ~ ,  which afforded 6.6 g. of material 
which melted a t  128.5-129' after recrystallization from 
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ethyl acetate. On concentrating the ether solution and re- 
crystallizing the residue from ethyl acetate 4.9 g. of addi- 

fully acknowledged. 
tional material was obtained. The over-all yield therefore Summary 
was 31.5%. 

Hexahydro - 2 - benzylphenyl p- Dimethylaminoethyl 
Ether (489-2) Hydrochloride .-The Same quantities and 
procedure were used as described for 489-1 with the excep- 
tion that the hydrogenation was interrupted when only 
one-half as much hydrogen had been taken up. From the 
partial reduction of 51 g. (0.2 mole) of C-5581H there was 
obttined 41.9 g. of material melting over the range 117- 
150 . Two recrystallizations from acetone led to the iso- 
lation of 15.3 g. (25.7YQ yield) of white crystals melting at  
169-170O. 

1. 

2 .  

The preparation of 2-benzylphenol and 4- 
benzylphenol is described. 

Twenty dialkylaminoalkyl ethers of the ben- 
zylphenols and their hydrochlorides are reported. 

3. 2 - Benzylphenyl - dimethylaminoethyl 
ether hydrochloride manifests potent antihist- 
aminic and local anesthetic activity. 
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@-Dimethylaminoethyl Ethers of Substituted 2-Benzylphenols 
BY W. B. WHEATLEE', L. C CHENEY AND s. B. BINKLEY 

It has been observed that 2-benzylphenyl P- 
dimethylaminoethyl ether hydrochloride (I) pos- 
sesses greater antihistaminic activity when tested 

I/~-o-cH?-cH~-~';(c€~~,* x i  
I 1  

(II).l Therefore 

(1) Cbenw. Smitb and Binkley. Tms Jowawnr.. 71. fM (3849) 

line compounds, most of which are quite soluble in 
water. 

A survey of the literature reveals that 2-benzyl- 
phenol may be prepared in a number of ways. 
Phenol may be condensed with benzyl chloride 
alone2 or with either benzyl chloride or the alco- 
hol in the presence of a variety of catalysts3 to 
yield a mixture of 2- and 4-benzylphenols to- 
gether with traces of benzyl phenyl ether. On the 
other hand, the use of sodium phenolate and ben- 
zyl chloride yields the 2-isomer almost exclusively. 
A considerable amount of ether is formed, but it 
can be removed easily by extraction, whereas the 
separation of 2- and 4-benzylphenols requires 
more involved  procedure^.^*^ For this reason, the 
method of Claisen, et u Z . , ~  was used to prepare the 
intermediate substituted 2-benzylphenols (see 
Table I). Several of those prepared from sodium 
phenolate and a substituted benzyl chloride were 
treated with barium hydroxide5" in order to insure 
complete removal of the 4-isomer, but as the 
amount of 4-isomers appeared to be negligible, this 
treatment was omitted in later preparations. So- 
dium hydride, which has recently become available 
commercially, was employed exclusively to pre- 
pare the sodium phenolates, both in the Claisen 
reaction and in the Williamson ether synthesis. 
It was found that in the quantities used in the 
laboratory, sodium hydride is more conveniently 
handled than sodium, and reacts rapidly and 
completely with phenolic compounds. 

(2) McMaster and Bruner. Ind. En#. Chcm., 48, 505 (1936). 
(8 )  (a) Rennie, J .  Chcm. Soc., 49, 406 (1886); (b) Huston, T H ~  

JOURNAL, 46, 2275 (1924); (c) Meyer and Bernhauer, Monolsh.. 
13 and 64,721 (1929); (d) Andrianov, J Gcn. Chcm. (U. S.  S .  R.), 6 ,  
846 (1936). 

(4) Claisen, et d., Ann., 44S, 210 (1925). 
(6) (a) Kmpp, Schranz and Schuleman, U. S. Patent 1,880,05;(. 

4pdl6. 1820: (h) Akimoff. U. S Patent 2,016.848. OCC 8.1R45 
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TABLE I 
SUBSTITUTED 2-BENZYLPNENOLS 

Yield, B. P., M. p., o c .  Carbon % Hydroen % 
No. Phenol % *C. Mm. or U::D Formula Calcd. Found Calcd. Fodnd 

I11 4-t-Butyl-2-benzyl- 40 157-160 2.5 1.5624 CirHnO 84.9 85.0 8 . 4  8.8 
IV 4-Cyclohexyl-2-benzyl- 55 188-196 2 87.5-89.0b Ci.H-0 85.7 85.7 8.3 8.2 

VI 4-Ethoxy-2-benzyl- 42 165-167 1 1.5820 CirHiaoI 78.9 79.1 7 .1  7 . 3  
VI1 2-(4’-Isopropylbenzyl)- 38” 134-137 1 1.5722 ClgH1,O 84.9 84.6 8.0 7.9 
VI11 2-(4’-Methoxybenzy1)- 36’ 154-157 1 80.0-81.5b Cl4Hl4Ot 78.5 78.3 6.6 6.8 
IX 2-(2’,3’-Dimethoxy- 494 148-154 1 125.5-127.0b CislieO: 73.8 73.8 6 .6  8.8 

X 2- (a-Methylbenzyl) - 37 122-126 1.5 1.5904 Ci&Ii40 84.8 84.8 7 .1  7.5 
X I  2-(2’,4’-Dichlorobenzyl) 29 142-147 1 1.6124 CiaHinOC12 61.7 61.8 4 .0  4.0 

V 4-Methoxy-2-benzyl- 46 198-212 7 103.5-104.5C C14H1401 78.5 78.5 6.6 6.4 

benzyl)- 

0 The yields in the table represent the once-distilled products, which were treated as described in the experimental 
Recrystallized from cyclohexane. Recrystallized reaction to  remove any 4-isomer which may have been present. 

from benzene-skellysolve B. 

Pharmacology.-Preliminary pharmacological 
data indicate that none of the compounds herein 
reported is as active against histamine-induced 
spasm in guinea pigs as I. A more complete 
report of the pharmacology of these compounds 
will be published elsewhere. 

Experimentala 
Preparation of Substituted 2-Benzylphenols.-In a typi- 

cal experiment, a solution of 138 g. (1.0 mole) of $-ethoxy- 
phenol in 250 cc. of warm toluene was added gradually to a 
stirred suspension of 24 g. (1 .O mole) of sodium hydride in 
150 cc. of toluene, under a nitrogen atmosphere. To the 
resulting suspension, stirred and maintained a t  gentle re- 
flux, was added dropwise 140 g. (1.1 moles) of benzyl chlo- 
ride. After five hours of vigorous refluxing, the reaction 
mixture was cooled and hydrolyzed with dilute hydrochlo- 
ric acid. The aqueous layer was discarded and the toluene 
layer washed in turn with water and saturated sodium bi- 
carbonate solution. The toluene solution was then ex- 
tracted several times with Claisen alkali; the basic ex- 
tracts acidified with hydrochloric acid and the liberated 
phenolic material taken up in ether. Evaporation of the 
ether left an oil which was distilled in vucuo, giving a fore- 
run of recovered $-ethoxyphenol, followed by 95.8 g. 
(420Jo) of 4-ethoxy-2-benzylpheno1, a light yellow oil boil- 
ing at 165-167’ (1 mm.).  In an alternative method of 
working up the reaction, the toluene solution obtained fol- 
lowing hydrolysis was stripped of solvent and the residue 
taken up in approximately four times its volume of Claisen 
alkali. The neutral material was removed by extraction 
with Skellysolve C ;  acidification of the basic solution gave 
the phenolic fraction, which was extracted and distilled as 
described above. 

Compounds 111-VI, X and XI  (Table I) were used in the 
next steD without further Durification while VII. VI11 
and I X  were treated with birium hydroxide as described 
below. In order to separate a mixture of 2- and 4-benzyl- 
phenols, one mole of the mixture is dissolved in a boiling 
solution of 0.75 mole of barium hydroxide octahydrate in 
900 cc. of water, boiled ten minutes, then cooled and fil- 
tered.6“ Acidification of the filtrate gives the 2-isomer, 
which may be distilled or recrystallized. I t  was found that 
with substituted 2-benzylphenols, the separation of the in- 
soluble barium salt is best carried out a t  different tempera- 
tures, depending on the particular compound. The tem- 
peratures a t  which the separations were done are as follows: 
VIII, 60”; IX, 10’. Tbe solution of barium salt of VI1 
formed two layers a t  80 ; the small lower layer was re- 
moved and acidified to  give the 2-isomer. 

Those compounds with substituents in the phenol ring 
were prepared from the substituted sodium phenolate and 
benzyl chloride; the others from sodium phenolate and the 

(6) AU melting points are uncorrected. 

substituted benzyl chloride (or-bromoethylbenzene was 
used to synthesize X) . In addition to  those phenols listed 
in Table I, there was prepared a number of other substi- 
tuted 2-benzylphenols, which have been described in the 
literature: 2-benzyl-4-cres01,~ 2-benzohydrylphenol,* 2- 
benzoylphenol,7 2- (4’-bromobenzyl) -phenol,8 4-chloro-?- 
benzylpheno1,g 6-chloro-2-benzylphenol,Q 4-chloro-2-(4 - 
chlorobenzyl) -phenol,g 4,6dichloro-2-benzylphenol~~ and 
2-(2’,3’ and 4 ’-chlorobenzyl) -phenols.’ 

In one case it was shown that an increase in reaction tem- 
perature increased the yield of benzylated phenol. The re- 
action of 4-chlorobenzyl chloride with sodium phenolate in 
toluene gave the desired 2-(4’-chlorobenzyl) -phenol in 
29% yield; in xylene, 40% yield. 

Preparation of Substituted 2-Benzylphenyl B-Dimethyl- 
aminoethyl Ethers.-The following is a typical example. 
To a well-stirred, ice-cold suspension of 37 g. (0.26 mole) 
of p-dimethylaminoethyl chloride hydrochloride11 in 50 cc. 
of toluene were added slowly 30 cc. of a 56% potassium hy- 
droxide solution; the mixture was stirred for about fifteen 
minutes, then the toluene layer decanted. The aqueous 
sludge was stirred with two successive 50-c~.  of portions of 
toluene and the combined toluene decantates dried by shak- 
ing over anhydrous potassium carbonate for four hours. 
To a suspension of 4.8 g. (0.2 mole) of sodium hydride in 
200 cc. of toluene, under a nitrogen atmosphere, was added 
gradually a solution of 39.6 g. (0.2 mole) of 2-benzyl-4- 
cresol in 100 cc. of toluene. After completion of the addi- 
tion, the mixture was refluxed for thirty minutes. To the 
resulting clear yellow solution, maintained a t  gentle re- 
flux, was added dropwise the above-described toluene solu- 
tion of 8-dimethylaminoethyl chloride. Precipitation of 
sodium chloride began almost immediately. After seven 
hours of refluxing, the mixture was cooled and water added. 
The toluene layer was washed with 10% potassium hy- 
droxide solution, dried, stripped and the residue distilled 
in vucuo, giving 47.8 g. (89% yield) of 2-benzyl-4-tolyl 8- 
dimethylaminoethyl ether, b. p. 168-174’ (3 rnm.). The 
basic ether was converted to its hydrochloride by saturating 
an ice-cold ether solution of the amine with dry hydrogen 
chloride. The insoluble hydrochloride was collected by fil- 
tration, and recrystallized from isopropyl alcohol-skelly- 
solve B . 

Since crystalline hydrochlorides of 518-19 and 551-43 
(Table 11) could not be obtained readily, the basic ethers 
were dissolved in cold 95y0 ethanol and ethyl acetate, re- 
spectively, and the calculated amount of concentrated ni- 
tric acid added. Dilution with ether caused precipitation 
of the crystalline nitrates, which were collected and recrys- 
tallized. 

(7) Morgan and Plummer, Rcc. frau. ckim., 66, 629 (1937). 
(8) Huston, ct 01..  THIS JOURNAL, 66, 2146 (1933). 
(9) Huston, el  al., ibid., 66, 4639 (1933). 
(10) Huston and Eldridgc, ibid., 68, 2260 (1931). 
(11) Slotta and Bchnisch, Bn., 68, 754 (1886). 



No. 
446-24 
480-6 
446-44 
446-15 
446-28 
446-21 
651-43 
480-25 

446-34 

480-38 

518-35 
551-13 
446-48 
570-26 
518-39 

570-31 

570-35 
490-12 
490-15 
518-49 
618-19 
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'TABLE 11 
SUBSTITUTED ~-RENZYLPHENYL ,!~-DJXETRYLAMINOETHYL ETHERS, R-- O-CH2-CI12--N (CII& 

_ _ ~ _ _  Ilydrochloridcs pres. -- - - - - - 
\':?Id, 13 p ,  sure, M p , Carbon, % Hydrogen. % Nitrogen, % 

K % " c  LnN O C  Formula Cnlcd found Calcd. Found Calcd. Found 
2-Benzyl-4-tolyl 89 
4-t-Butyl-2-benzylphenyl 87 
4-Cyclohexyl-2-benzylphenyl 87 
4-Methoxy-2-benzylphenyl 86 
4-Ethoxy-2-benzylphenyl 79 
4-Chloro-2-benzylphenyl 82 
6-Chloro-2-benzylphenyl 76 
2-(4'-Isopropylbenzyl)- 90 

phenyl 

phenyl 

phenyl 

2- (4'-Methoxybenzylf- 513 

2-(2',3'-Dimethoxybenzpl)- 90 

2-(2'-Chlorobenzyl)-phenyl 80 
2-(3'-Chlorobenzyl)-phenyl 82 
2-(4'-Chlorobenzyl)-phenyf 81 
2-(4'-Bromobenzyl)-phenyl 92 

86 

2-(2',4'-DichlorobenzyI)- 91 

4,6-Dichloro-2-benzylphenyl 85 
2-Benzoylphenyl 95 
2-(a-Hydroxybenzyl)-phcnyl 70 
2-(u-Methylbenzyl)-phenyl 78 
2-Beozohydrylphen yl 86 

phenyl 

168-174 
137-140 
186-180 
174-177 
167-171 
172-176 
160-164 
151-152 

349-152 

164-166 

155-167 
146-152 
179-186 
162-165 
177-182 

149-152 

159-163 
180-181 
. . * . .  

142-146 
189-193 

3 
1 
1 
1 
1 
1 
I 
I 

1 

I 

1 
1 
3 
i 
1 

1 

1 
1 

1 
1 

126.5-128 .Ob 
162.5-164.0b 
152.5-154, (? 
131.0-132.0' 
136 .0-137.0b 
173.5-175 .5b.a 
93.0-95.0C~h 

144.0-~145.5b 

123.0-126, Ob 

1 ,  S.560f 

120.0-121.55 
139.5-142. gb 

152 .O-153. Ob 
158.0-160 .5b 
150.0-152 .Ob 

139.5-141 .Ob 

137.5-140.55 
144.0-145.5b 
153 .O-154 .Od 
141 .0-142,5b 
184.0-186 . Y , h  

ClaHitONCl 
CnHmONCI 
GrHnONCI 
CisHdhNCl 
CI,HMO~NC~ 
CII HtrONClr 
Ctr HriOtNKl 
CzoHatON CI 

70.7 70.7 7 .9  8 . 2  4.0 4 .5  
72.5 72.6 8 . 7  8 . 8  4 . 0  3 . 8  
73.9 72.8 8 . G  8.4 3.7 3.7 
67.2 67.3 7.5 7 .6  4.4 4 .6  
67.9 G7.7 7 . 8  7.6 4.2 4.1 
62.6 62.7 6 . 5  6 .5  4.3 4 . 4  
57.9 57.9 6.0 6 . 1  7 .9  8.0 
71.9 72.1 8.5 8 . 5  4.2 4 2 

CtrHttOiNCI fi7.2 67.0 7.5 7.5 4 . 4  4 .  

CitHaaOC4' 72.3 72.L' 8.0 8 . 2  4 .4  4.:1 

CirHtiONClr 62.6 62.5 6.5 0.5 4.3 4.2 
CirHziONCl; 62.6 62.3 6 .5  6.6 4 . 3  4 .5  
Ci7HiiONCI: 62.6 62.3 6 . 5  6.9 4 .3  4.:! 
CnH;iONBrCl 55.1 55.1 5 . 7  5.9 3 . 8  3 . 8  
CirHwONClr 56.6 56.6 5 .6  5 . 8  3 .9  3 .9  

CI~HY~ONCII 56.6 56.7 5 . G  5.7 3.9 3.8 

CirHaONClr 56.6 56.4 5 . 6  5.6 3.9 3 . 8  
CiiHwOiNCl 60.8 66.6 6.6 6 . 8  4.6 4 .4  
CirHuOrNCl 66.3 66.3 7 .2  7 .4  4.6 4.7 
CisHzrONCI 70.7 70.7 7 .9  8 . 1  4 . 4  4.3 
C;;HisOtN: 70.0 70.3 6 . 6  6.9 7.1 7.0 

Recrystallized from isopropyl alcohol-ether. * Recrystallized from isopropyl alcoholSkellysolve B. Recrys- 
Recrystallized from isopropyl alcohol-methyl isobutyI ketone. Recrystal- 

A double melting point was observed, the 
The lower melting form was converted to the higher by fusion and seeding with a crystal of 

tallized from ethyl acetate-ether. 
lized from 95% ethanol. f nss, formula and analysis of the free base. 
lower a t  141.0-143.0°. 
the higher melting form. Melting point, formula and analysis of the nitrate. 

in 100 cc. of abso- 
ams platinum oxide 

After 2.75 hours, 
ad been absorbed. 
, the filtrate diluted 

with ether and the precipitated amine salt (14.0 g., 70y0 
yield) recrystaltized from a mixture of isopropyl alcohol 
and methyl isobutyl ketone. 
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Summary 
1. The synthesis of a number of new substi- 

tuted 2-benzylphenols is reported. 
2 .  The synthesis of a series of @-dimethylam- 

inoethyl ethers of substituted 2-benzylphenols is 
reported. 

3. Preliminary pharmacological data indicate 
that some of these basic ether hydrochlorides 
prevent histamine-induced asthma in guinea pigs. 
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