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Preparation of N-Substituted l-(3',4'-Dihydro:xyphenyl)-2-aminoethanols1 

BY JOHN R. CORRIGAN,2" MARIE-JO LANGERMANN26 AND MAURICE L. MOORE2C 

In a previous report3 from these laboratories we 
have described the preparation of a series of N-sub-
stituted 1 - (^-hydroxyphenyl) -2-aminoethanols. 
Our investigations were prompted by an observa
tion of Konzett4 that l-(£-hydroxyphenyl)-2-
isopropylaminoethanol was more active as a bron-
choldilator than the N-methyl analog (Syneph-
rine). Konzett4 also studied the broncholytic 
properties of several N-alkyl analogs of epineph
rine and reported that l-(3',4'-dihydroxyphenyl)-

2 - isopropylaminoethanol possessed ten times 
the bronchodilator activity of its N-methyl analog 
(epinephrine) against pilocarpine-induced bron
chial spasm in dogs. The chemical synthesis of 
these N-alkyl epinephrine analogs (alkyl = ethyl, 
propyl, isopropyl, butyl and isobutyl) has not 
been reported. We have, therefore, extended our 
investigations to include the preparation of a series 
of N-substituted l-(3',4'-dihydroxyphenyl)-2-
aminoethanols. 

All of the amino alcohols in this series were ob
tained from the corresponding amino ketone hy
drochlorides by catalytic hydrogenation with pal-
ladium-on-charcoal in aqueous solution. By care
ful removal of the solvent from the reduction solu
tions most of the amino alcohol hydrochlorides 
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were isolated in crystalline form. In certain cases 
where the hydrochlorides resisted crystallization 
it was found necessary to precipitate the rela
tively unstable amino alcohol bases from the 
reduction solutions with ammonia. These bases, 
which were filtered if solid or extracted with buta-
nol or ether if gummy, were converted to the ace
tate salts with glacial acetic acid in alcohol-ether 
solution. The properties of these amino alcohol 
salts are shown in Table I. 

The amino ketones were prepared by condens
ing cu-chloro-3,4-dihydroxyacetophenone with var
ious primary amines and were isolated as the 
hydrochloride salts. The reactions were usually 
carried out in ethanol or isopropanol. However it 
was found that oj-£-butylamino-3,4-dihydroxyace-
tophenone hydrochloride was isolated in higher 
yield when the condensation was run in dioxane 
instead of alcohol. The reaction temperatures 
were generally around 60-80° and the yields of 
amino ketone hydrochlorides varied between 15 
and 55%. Properties of the aminoketone hydro
chlorides are listed in Table II. 

We are indebted to Dr. A. M. Lands and co
workers in the Pharmacological Research Labora
tories for a preliminary report of the pharmacolog
ical activity of these compounds. The N-isopro-
pyl, N-5-butyl, and N-/-butyl analogs of epineph
rine are the most active vasodepressor and 
bronchodilator members of this series. In general 
the most potent vasodepressor compounds were 
also the most active bronchodilators. The N-w-
butyl derivative, however, is a very effective 
bronchodilator although its depressor activity is 
only 1/20 that of the N-isopropyl analog. 

An extensive pharmacological study of l-(3',4'-

TABLE I 
N-SUBSTITUTED DERIVATIVES 

R 

CH2CH3 

CH.2Cxa2C.Xi 3 

CH(CHs)2 

CH2CH2CH2CH,, 
CH2CH(CHs)2 

CH(CH3)CHjCH ; l 

C(CHa)8 

C H 2 C H S C H 2 C H 2 C H 3 

CH(CH3)CH(CH,), 
CH(CH2CHs)2 

Cyclopentyl 
Cyclohexyl 

Acetate salt. 

OF 1 - (3 ' , 4 ' -DIHY: 

M. p., 
0 C , dec. 

171-172 
159-160 
170-172 
143.5-144.5 
143.5-144.5 
167-169 
179-180 
123-124 
142-144 
141-143 
180-181 
174-176 

DROXYPHENYL) -2-

S ALT S 

Formula 

C10H16O3XCl 
C13H21O6N0 

CuH18O3NCl 
C12H21O3NCl 
Ci2H26O3NCl 
C14H23O6N0 

C14H23O6N" 
C13H22O3NCl 
C16H26O6N0 

C16H25O5N 

C13H28O3NCI 
C14H22O3NCl 

AMINOETHANOL 

Nitrogf 
Calcd. 

5.99 
5.17 
5.66 
5.35 
5.35 
4.91 
4.91 
5.08 
4.68 
4.68 
5.12 
4,87 

3 , 4 - ( H O ) 2 C 8 H 3 C H O H C H S N H : 

;n 
Found 

5.88 
5.14 
5.56 
5.24 
5.24 
4.78 
4.93 
5.04 
4.36 
4.74 
5,21 
4.98 

s, % 
Chk 

Calcd. 

15.17 

14.31 
13.54 
13.54 

12.86 

12.95 
12,32 

>rine 
Found 

15.02 

14.56 
13.57 
13.32 

12.72 

13.05 
12.22 

CH.2Cxa2C.Xi
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STiTUTED D E R I V A T I V E S O F 

R 

CH2CH.J 

CHJCHJCHS 

CH(CHa)2 

CH2CH2CH2CHS 

CHsCH(CH8)2 

CH(CH3)CH2CH8 

C(CH3), 
CH2CH2CXI2CH.2CH3 

CH(CH3)CH(CHs)2 

CH(CH2CH3)J 
Cyclopentyl 
Cyclohexyl 

W-AMINO-3,4-

M. p., 
" C , dec. 

240-242 
234-236 
239-242 
206-208 
214-216 
226-227 
233-235 
201-202 
231-233 
198-201 
213-214 
256-258 

TABLE II 

DiHYDROXYACETOPHENONE H Y D R O C H L O R I D E , 3 , 4 - ( H O ) 2 C 6 H 3 C O C H 2 N H R ' 
TTfM 
XlCl 

Formula 

CwHuO1N-HCl 
CnH16O3N-HCl 
CnHi8O3N-HCl 
Ci2H17O3N-HCl 
C12H17O3N-HCl 
C12H17O3N-HCl 
C1SH1703N-HC1 
C13H1IO3N-HCl 
C13H19O3N-HCl 
C13HnO3N-NCl 
Ci3H17O3N-HCl 
C14HuO3N-HCl 

Nitrogen 
Calcd. Found 

5.70 
5.70 
5.39 
5.39 
5.39 
5.39 
5.12 
5.12 
5.12 
5.17 
4.90 

5.69 
5.64 
5.11 
5.26 
5.57 
5.19 
5.26 
5.04 
5.44 
5.15 
4.74 

3 , % 
ChIo 

Calcd. 

14.43 
14.43 
13.65 
13.65 
13.65 
13.65 
12.95 
12.95 
12.95 
13.09 
12.40 

rine 
Found 

14.40 
14.62 
13.15 
13.66 
13.77 
13.49 
13.02 
12.76 
13.61 
12.86 
12.35 

dihydroxyphenyl) -2-isopropylaminoethanol has 
shown it to be 1.5 to 2 times more active than 
epinephrine against histamine-induced asthma 
in guinea pigs and in addition its LD50 is approxi
mately 450 mg./kg. by intraperitoneal adminis
tration in white mice as compared with 4 mg./kg. 
for epinephrine. This compound is a potent vaso
depressor and also possesses marked antispasmodic 
properties. 

Experimental5 

Most of the amines in this work were supplied through 
the courtesy of Commercial Solvents Corporation and 
Sharpies Chemicals, Inc. <-Butylamine was prepared by 
catalytic hydrogenation of 2,2-dimethylethylenimine.8 

Cyclopentylamine, 3-amylamine, and 2-methyl-isobutyl-
amine were obtained from the appropriate ketones by 
catalytic hydrogenation in ammbniacal alcohol solution. 

w-Isopropylamino-3,4-dihydroxyacetophenone Hydro
chloride (I).—A mixture of 37.5 g. (0.2 mole) of w-chloro-
3,4-dihydroxyacetophenone, 39 g. (0.66 mole) of isopropyl -
amine, and 125 ml. of isopropanol was heated with stirring 
to 65-70 ° at which point the heat was removed to allow the 
reaction to proceed spontaneously. The amino ketone 
base which separated after completion of the reaction was 
converted to the hydrochloride salt by the addition of con
centrated hydrochloric acid to the reaction solution. After 
cooling overnight the amino ketone hydrochloride was 
filtered, washed with acetone, and dried; m. p. 239-242°, 
dec, yield 26.5 g. (54%). 

(5) All melting points are uncorrected. 
(6) Campbell, Sommers and Campbell, T H I S JOURNAL, 68, 140 

(1946). 

l-(3',4'-Dihydroxyphenyl)-2-isopropylammoethanol 
Hydrochloride (III) .—Fifteen grams (0.06 mole) of (I) 
was dissolved in 150 ml. of hot water, 1 g. of 10% palla
dium -on-Nuchar catalyst added, and the warm solution 
hydrogenated under 50 pounds pressure. After filtering 
the catalyst, the water was carefully removed by distilla
tion under reduced pressure. Acetone was distilled from 
the concentrate to remove residual water. The residue 
which solidified was recrystallized from alcohol-ether or 
90% isopropyl alcohol to give a white crystalline product 
which melted at 170-172° dec, yield 11.5 g. (78%). 

Summary 

1. A number of oj-alkylamino-3,4-dihydroxy-
acetophenones have been prepared from u-chloro-
3,4-dihydroxyacetophenone and various primary 
amines in alcohol or dioxane. 

2. A series of N-alkyl l-(3',4'-dihydroxy-
phenyl)-2-aminoethanols has been obtained by the 
catalytic hydrogenation of the corresponding ke
tones. 

3. Most of these amino alcohols possess bron-
cholytic and vasodepressor activity with the iso
propyl, 2-butyl and 5-butyl derivatives being the 
most active on both counts. The w-butyl com
pound is one of the most active in the series as a 
bronchodilator although it is a relatively weak 
vasodepressor. One of these compounds, l-(3',4'-
dihydroxyphenyl) -2-isopropylaminoethanol is now 
in clinical use. 
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