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[57] ABSTRACT 
Compounds represented by the formula 

" Na; 

03, H 
1 

OH 

3: 

wherein R‘ is a member of the group consisting of C113, 
C211,, and Cal-l7, and R2 in position 2, 4, 5 or 6 on the 
benzene nucleus is a member of the group consisting of 
F, Cl, Br, CH3, C2115 and C311,, pharmaceutical compo 
sitions containing these compounds, and the use 
thereof for therapeutic purposes. 

4 Claims, No Drawings 
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., NEW SUBSTITUTED 

IIYDROXYPIIENYL-ALKYLAMINES IN THE 
TREATMENT :OF MENTAL ILLNESS; ._ . _ 

This is a divisional application of Sher. Nina-i 1,662 
filed Mar. 28, 1969, now issued as US". .Pat. 7 No. 
3,655,737. 
The present invention relates to substituted hydrox 

yphenyl-alkylamines having valuable pharmacological 
properties and pharmaceutically acceptable salts 
thereof. The compounds of the invention are of partic- 
ular value as hypertensive agents and as agents for 
treatment of mental illness, especially as antidepressant 
agents. The invention also relates to methods-for the 
preparation of such compounds, compositions contain 
ing them and the use of such compounds for therapeu 
tic purposes. In particular the invention relates to com 
pounds of the formula 

where R‘ is a member of the group consisting of CH3, 
Cal-I5 and C3H7, and R2 in position 2, 4, ‘5 or 6 on the 
benzene nucleus, is a member of the group consisting 
of F, Cl, Br, CH3, C,I'I5 and C,,H,. 

Prior art compounds are 3-hydroxy-4-methyl 
norephedrine; . 

V ‘ NH’ 

HOCHJJH 
CH; 

011 

OH: (H) 

and a-methyl-m-tyramine: 
NH: 

’ CH1 3 
CH1 

0.3 
(III) 

The compounds of this invention have been shown to 
possess antihypertensive and antidepressant properties 
without giving rise to undesired sympathomimetic side 
effects. Surprisingly it has been found that the com 
pounds of the invention are able to penetrate into the 
brain, where they are taken up by the nonadrenergic 
neurons and act there as “false transmitters.” This 
valuable and unexpected property contributes to the 
antihypertensive and antidepressant activity of the 
compounds. ' 
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2 
The prior art compound II has no antihypertensive 

and antidepressant effects, since it does not penetrate‘ 
into the brain and displace noradrenaline there. . 
The prior art compound III does penetrate the blood 

brain barrier, but shows a high sympathomimetic activ 
ity which leads to an increase in blood pressure. The 
increase in blood pressure caused by this side effect 
overshadows the antihypertensive effect which might 
be expected from the ability of the compound to act as 
a “false transmitter" in the noradrenergic neurons of 
the brain. Furthermore, the compound III is more toxic 
than the compounds disclosed in this invention. 
An additional advantage of the compounds of this in 

vention over the mentioned prior art compounds is that 
the substances disclosed herein are able to liberate 
5-hydroxytryptamine in the brain. This property con 
tributes mainly to the antidepressant activity of the 
compounds. None of the mentioned prior art com 
pounds shows this effect. 
The compounds of the invention may be prepared by 

known methods such as 
A. replacing Z‘ with H in a compound of the formula 

NH: 

CH3 H 

RI 

wherein R‘ and'Rz have the meanings speci?ed above 
and wherein Z‘ is a member ‘of the group consisting of 
alkyl and acyl protecting groups, by means of a strong 
acid such as I-IBr to the formation of a compound of the 
formula I; - 

B. replacing Z2 with H by catalytical hydrogenation of 
acompound of the formula 

NH’ 

$111 H i 
I 

0 Z5 

III 

wherein R‘ has the meaning specified above; R3 is a 
member of the group consisting of -CH,, —C,Hs and 
-—-C,H1; and wherein Z’ is a member of the group con 
sisting of ar'alkyl protecting groups, such as benzyl; to 
the formation of a compound of the formula I; 
C. reducing a} compound of the formula 

(‘311,00 
I 

on 
1v 
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wherein RI and R2 have the meanings speci?ed above, 
in the presence of HCOOl-l according to Leuckart to 
the formation of a compound of the formula I; 
D. reducing a compound of the formula 

NH: 

H 

1 

OH 

wherein R' has the meaning speci?ed above and 
wherein R3 is a member of the group consisting of 
-CH;,, —-C,H5 and -C3H-,, to the formation ofa com 
pound of the formula I 
E. reducing a compound of the fomrula 

?H=0No’ Starting materials for the reaction way D may be pre 
‘ pared by methods well known per se. 

03 ‘M65651? bum" my WMW" ’ " _ W 0H0 cH=cNo,‘ 

RI v1 . » l 

nlcmNo, Luuni 
. . —-—-e ____) 

wherein R1 and R2 have the meanings specified above, 30 Oz, oz, 
to the formation of a compound of the formula I; v R, R, . 
whereafter the compound of the formula I thus ob 

_ 

tained if necessary is transformed into a therapeutically NH, 
acceptable salt by reaction with the appropriate acid. 35 CH’CHNH, CH’ H . ‘ 
Zl is preferably a methyl group, and Z2 IS preferably l \R‘ I {-1 _ 

a benzyl, group. Hm 1 . 
Zl may be split off by strong acids such as H81’, and ‘I ‘ __-> . V 

22 may be split off by hydrogenolysis. ‘0Z3 , OH‘ 
The reaction way D is applicable only in those cases R: R: 

' 'iistimd B: 

CHO CH=ENO1 
l 

Rac?rNoz Fe + HG] 
_____., . 

-0Z‘ _0z4 

R‘ 3,: 
NH! X ‘ NH, 

CHQCO _ CH; H CH3 H 

HCOOH (Leuckart ‘ ‘» 
reaction) HJPd 

——-—> 

_Oz"~ IICONII! -oz. __o1,r 

RI RI m 

Method C: 

CHO (DH-END, l 

mcmNo, Fe + H01 
-'_-"-I’ ——--—-——) 

0Z1 -QZI 

R! RI 

011,00 CHzCO 

l“ 1k‘ HCOOH (Leuckart 
HBr reaction) 
———> 

oz; _°H _ HCONH: > 

' R! R3 

15 

. 4. 

when the substituentR2 in the compound of the for 
mula I is —CH;,', —C2H5 or —C3l-l,. Catalytical removal 
of araliphatic protecting groups is notapplicable when 
'the substituent R2 is F, C1 or Br. When R2 is '—CH,,, 
—-C,l-l,, ore-Cali" all the outlined reaction ways can be 
used, and catalytical removal of an araliphatic protect 
ing group is possible. 7 
The reduction of the compound of the formula V is 

preferably carried out by catalytical hydrogenation. 
The reduction of the compound of the formula ‘V1 is 

preferably carried out by means of a complex metal hy 
dride such as lithium aluminium hydride. 

Starting materials for the processes described above , 
may be prepared in any desired way. Some of ‘the possi 
ble ways for preparation of starting materials used in 
the methods A, B, C and E above are outlined in the 
following reaction schemes, which also serve as further ‘ 
illustrations of the various methods of preparation as 
described above. The substituents R‘, R‘, R3 used in the 
reaction formulas have the meaningsgiven above, 2“ is 
hydrogen or the radical Z‘Y,‘and. Z4 is hydrogen or the 
radical Z’. 
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Method E: 

N H; 

CH=G NO, _ OH, H 

in is 
LiAlHi 
-——-—> 

--OH -—OH 

R2 R1 

The compounds of the invention exist in the form of 
optically active isomers, which may be isolated in any 
principally known way for resolution of an amine, and 
it is understood that such a manner will be included 
within the scope of this invention. 
The racemate obtained at the above reactions can be 

resolved into the enantiomeres by converting the free 
base into a salt or an amide of an optically active acid 
such as tartaric acid or any other optically active acid 
capable of forming crystalline salts with the amine, and 
regeneration of the amine after the usual separation of 
the diastereomeric mixture thus obtained. 

It will also be understood that the compounds of the 
present invention may be used either as a puri?ed iso 
mer which is biologically active or in the form of the 
mixed isomeric product obtained as a natural conse 
quence of the reaction sequences described above, or 
any other reaction sequence for the preparation of the 
compounds which results in a mixed isomeric product 
containing the biologically active isomer or isomers. 
The new compounds according to the invention may 

be administered in the form of salts with physiologically 
acceptable acids. Suitable acids which may be used are, 
for example, hydrochloric, hydrobromic, sulphuric, fu 
maric, citric, tartaric, maleic or succinic acid. 
The invention further provides pharmaceutical com~ 

positions comprising as active ingredient at least one of 
the compounds according to the invention in associa 
tion with a pharmaceutical carrier. Such compositions 
may be designed for oral, rectal or parenteral adminis-_ 
tration. 
To produce pharmaceutical preparations in the form 

of dosage unit for oral application containing a com 
pound of the invention in the form of the free base, or 
a pharmaceutically acceptable salt thereof, the active 
ingredient may be mixed with a solid, pulverized car 
rier, for example lactose, saccharose, sorbitol, manni 
tol, a starch such as potato starch, corn starch, maize 
starch or amylopectin, a cellulose derivative or gelatin, 
and also may include lubricants such as magnesium or 
calcium stearate or a Carbowax or other polyethylene 
glycol waxes and compressed to form tablets or centres 
for dragees. If dragees are required, the centres may be 
coated, for example with concentrated sugar solutions 
which may contain gum arabic, talc and/or titanium di 
oxide, or alternatively with a lacquer dissolved in easily 
volatile organic solvents or mixtures of organic sol 
vents. Dyestuffs can be added to these coatings. For the 
preparation of soft gelatin capsules (pearl-shaped 
closed capsules) consisting of gelatin and, for example, 
glycerol, or similar closed capsules, the active sub 
stance may be admixed with'a Carbowax. Hard gelatin 
capsules may contain granulates of the active substance 
with solid, pulverized carriers such as lactose, saccha 
rose, sorbitol, mannitol, starches (for example potato 
starch, corn starch or amylopectin), cellulose deriva 
tives or gelatin, and may also include magnesium stea 
rate or stearic acid. Dosage units for rectal application 
may be in the form of suppositories comprising the ac 
tive substance in admixture with a neutral fatty base, or 

15 

20 

25 

6 
gelatin rectal capsules comprising the active substance 
in admixture with a Carbowax or other polyethylene 
glycol waxes. Each dosage unit preferably contains 1 to 
200 mg of active ingredient. 
Liquid preparations for oral application may be in 

the form of syrups, suspensions or emulsions, for exam 
ple containing from about 0.1 percent to 20 percent by 
weight of active substance and also, if desired, such ad 
juvants as stabilizing agents, suspending agents, dis 
persing agents, flavouring agents and/or sweetening 
agents. 
Liquid preparations for rectal administration may be 

in the form of aqueous solutions containing from about 
0.1 percent to 2 percent by weight of active substance 
and also, if desired, stabilizing agents and/or buffer sub 
stances. ' ‘ 

For parenteral application by injection the carrier 
may be a sterile, parenterally acceptable liquid e.g. 
pyrogen-free water or an aqueous solution of polyvinyl 
pyrrolidone, or a parenterally acceptable oil, e.g. ara 
chisoil, and optionally stabilizing agents and/or buffer 
substances. Dosage units of the solution may advanta 
geously be enclosed in ampoules. 
When given by oral or rectal administration, the 

compounds of the invention such as l-(m-hydroxy-p 
metylphenyl)-butylamine (-2) and l-(m-hydroxy)~p 
methylphenyl-propylamine (-2), may be given in 
widely varying dosages from, for example, 20 mg/day 
to l g/day, but dosages of 50-500 mg/day will ordi 
narily. be given, amounts between 100 and 300 mg/day 

' being usually preferred. When given by i.v. administra 
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tion, dosages of about 5-l00 mg/day, preferably about 
10-50 mg/day may be used. 
The invention is further illustrated by the following 

Examples. > 

EXAMPLE 1 

Preparation of Starting Material 
a. Preparation of l-(m-methoxy-p-methyl-phenyl)-2 
nitro- l -propene 
28.9 g of,m-methoxy-p-methylbenzaldehyde was dis 

solved in 75 ml of toluene and re?uxed with 46.8 g. of 
nitroethane, 1.5 ml of acetic acid, 1.5 ml of n 
butylamine and 0.15 g of p-toluenesulfonic acid until 
the theoretical amount of water was split off. The solu 
tion was evaporated and the residue was purified by 
recrystallisation from ethanol-water. 
The compounds speci?ed in the following Table l 

were obtained in an analogous manner. R‘ and R2 have 
the signi?cance given above, and Z is used to designate 
the protecting group used in the synthesis. 

TABLE 1 

R‘ R’ Z M.p.°C 
CH; 4~CHa CH; 5 l 
CHhd 3 5 -CH; CH; 
C H; 6-CH, CH, 48 
C H, 4-C¢H|, COCH, 47 
CgH‘ 4-CH; CH; 76 
C5", 4~CHa CH; 65 
CH, 4-Cl CH; 80 
Cl"; 4-Cl CH; 88 

b. Preparation of m-methoxy~p~methyl-phenylacetone 
To a solution of 0.8 mole of l-(m-methoxy-p 

methylphenyl)-2-nitro-l-propene in 300 ml of toluene 
and 875 ml of water was added 326 g of iron powder 
and 3.3 g of ferric chloride hexahydrate. The mixture 
was stirred and heated to 80°C. 292 ml of cone. hydro 
chloric acid was added at such a rate that re?ux was 
maintained. After addition of the hydrochloric acid, 



3,758,691 

the mixture was stirred and re?uxed for one-half hour, 
and thereafter steam-distilled. The distillate was ex 
tracted with ether, and the organic layer washed twice 
with a 3 per cent sodium bisulphite solution, then wa 
ter, dried over anhydrous magnesium sulphate and 
evaporated. The remainder was pure enough for the 
next step. 
c. Preparation of 1-(rn-methoxy-p-methyl-phenyl)-v 
propylamine (-2) 
0.044 mole of the substituted Z-phenylpropanone, 

13.5 g of freshly distilled formamide and 2.5 g of 100 
percent formic acid was re?uxed with stirring during 5 
.hours. After cooling 50 ml of water and 50 ml of hydro 
chloric acid was added and the mixture re?uxed for 5 
hours. After alkalisation with 30 percent NaOH the 
product was taken up in ether. The organic layer was 
dried and evaporated. 
d. Preparation of l-(m-methoxy-p-methylphenyl) 
propylamine-Z 

67.1 g of l-(m-methoxy-p-methylphenyl)-2-nitro-1~ 
propene in 200 ml of dry ether was added to a stirred 
mixture of 32 g of LiAlH in 1,000 ml of dry ether at 
such a rate that the solvent re?uxed gently without ex 
ternal heating. The mixture was ‘stirred and heated for 
two hours. 20 ml of ethyl-acetate was then added care 
fully with vigorous stirring, followed by 40 ml of water. 
The mixture was ?ltered and the ethereal solution was 
shaken with 2-N hydrochloric acid. The amine was ob 
tained upon alkalisation of the acidic solution and ether 
extraction. The product could be used without further 
purification in the subsequent step. The compounds 
speci?ed in Table 2 were prepared by the same 
method. R‘ and R2 have the signi?cance given above, 
and _Z is used to designate the protecting group used. 

TABLE 2 

R‘ R2 2 Yield % 
Chg 4-CH;l CH;, 68 
CH, S-Cl-la CH, 40 
CH, 6—CH, CH;I 75 
C,Hs 4-CH, CHa g7 
C,H-, 4-Cl-l, CH3 80 
CH, 4-Cl CH, 55 

EXAMPLE 2 

Preparation of 1-(m-hydroxy-p-methylphenyl )~ 
propylamine-2 

a. 39.3 g of 1-(m-methoxy-p-methylphenyl) 
propylamine-(Z) in 300 ml of concentrated hydrobro 
mic acid (d=l.49) was re?uxed for 3 hours. The solu 
tion was then evaporated to dryness and dissolved in 
water. The water solution was made slightly alkaline 
with ammonia and the precipitate recrystallized from 
di-isopropylether. 

In an analogous way the following substances were 
prepared. R1 and R2 have the signi?cance given above. 

TABLE 3 

R' R’ M.p. °c 
cu, 4-cl-i, 1:44 
cu, 54:11, 100 
CH, s-cn, m 
cm. 4-1:“, 107 
cm, 401, 1 17 
CH, 4-Cl m 

b. 1.81 g of m-hydroxy-p-methyl-norephedrine was 
dissolved in 20 ml of l-N hydrochloric acid and hydro 
genated with Pd/C as catalyst at 50°. After 5 hours 250 
ml of Hz had been taken up and the desoxybase was iso 
lated by alkalisation of the ?ltered solution. After re 
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8 
crystallization from di-isopropylether the melting point 
was found to be 134°C. The substance was identical 
with the one obtained in example‘2a. 

EXAMPLE 3 

Preparation of 1-(m-hydroxy-p-ethyl-phenyl) 
propylamine(-2) 

1-(m-hydroxy-p-ethyl-phenyl)~propylarnine (-2) was 
prepared by reduction of l-(m-hydroxy-p-ethyl 
phenyl)-2-nitro-1-propene by means of LiAll-14 by the 
same method as in Example 1d. M.p: 109°C. 
The following Examples illustrate. how - the com 

pounds of the instant invention can be incorporated in 
pharmaceutical compositions. 

Example 4. Tablets 

Each tablet contains: 
Active substance 50.0 mg 
Maize starch 25.0 mg 
Lactose 160.0 mg 
Gelatin 1.5 mg 
Talc 12.0 mg 
Magnesium stearate 1.5 mg 

250.0 mg 

Example 5. Suppositories 
Each suppository contains: 
Active substance 50.0 mg 
Ascorbyl palmitate ' 1.0 mg 
Suppository base (lmhausen H) ad 2000.0 mg 

Example 6. Syrup 
Active substance 0.500 g 
Liquid glucose 30.0 g 
Sucrose 50.0 g y 
Ascorbic acid . - 0.1 g 

Sodium pyrosul?te 0.01 g 
Disodium edetate 0.01 r g 1 
Orange essence 0.025 g - 
Certi?ed colour 0.015 g . 
Puri?ed water ad 100.0 g 

Example 7. Injection solution 
Active substance 0.100 mg 
Sodium pyrosul?te 0.500 mg 
Disodium edetate 0.100 mg 
Sodium chloride 8.500 mg 
Sterile water for injection ad 1.00 mg 

Example 8. Solution for rectal administration (Rectal 
vials) 

Active substance 2 
Sodium pyrosul?te 
Disodium edetate 
Sterile water 

Example 9. Drops 
Active substance 2 
Ascorbic acid 1 
Sodium pyrosulfite 0 
Disodium edetate 0. 
Liquid glucose 50 
Absolute alcohol 0 
Puri?ed water 

EXAMPLE 10 ' 

Tablets ' 

Active substance (50 g), lactose (100 g), calcium ci 
trate (50 g), and starch (50 g) are mixed together and 
granulated using a 10 % aqueous gelatin solution. .The 
granules are passed through a 20-mesh sieve, mixed 
with magnesium stearate (1.5 g) and talc (5 g); and 
then tabletted using a 9 mm. punch. 
Pharmacological tests 
I. Effect as releasers and displacers of noradrenaline in 
the mouse brain 
The substances were given intraperitoneally to mice 
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(male, NMRI, b.w. of 18-22 g) in a dosage of 30 
mg/kg. 6 animals per group were used. The noradrena 
line in the brains was determined fluorometrically ac 
cording to Bertler, Carlsson and Rosengren, Acta. 
physiol. scand. 44, 273 (1958) 1, 2, 4 and 8 hours after 5 
the administration. The values are given in percents of 
normal values (450 i 9 ng/g). 

TABLE 4 

Amount, of noradrenaline In Sympathomlmetic lo 
the brain. Percent 01' normal e?ect 
values nl‘ter- (plloerection 

sullvation 
It‘ > R2 1 hr. 2 hrs. 4hrs. Shrs. exottnlmos) 

onn 11-0113 00.0 40.0 37.5 38.1 + 
on. 4-onh 75.8 68.3 00.5 68.5 - 
(Julh 4-011, 01.0 85.4 80.0 02.5 - 15 
(1211. 11-0113 00.1 87.4 88.1 00.3 — 
(1113 5-0113 70.8 51.4 0&3 87.2 - 
on“ 0-0113 74.5 59.8 07. s 00.0 — 

Compound II 07.2 00.0 102.5 103.1 ++ 
Compound III 72.5 54.2 53.1 61.3 ++++ 

20 

This test shows 
a. that the prior art compound II, 3-hydroxy-4 

methyl-norephedrine, does not penetrate into the brain 
and displace noradrenaline, which would result in a de 
crease of noradrenaline in the brain, 25 

b. that the prior art compound III, a-methyl-m 
tyramine, has an unwanted high sympathomimetic ef 
fect leading to excessive signs of piloerection, saliva 
tion, exoftalmos, ‘ 

c. that the substances disclosed in this invention pen- 30 
etrate into the brain and cause release of noradrenaline 
through displacement (expressed as a decrease in nor 
adrenaline) without causing disturbing 
sympathomimetic effects. . 
Il. Toxicity 
The intraperitoneal and the peroral toxicity was de 

termined as LD,o in mice. 

TABLE 5 

35 

LDM LD” Sympatho- 40 
R‘ R’ in mice in mice mimetic 

mg/kg i.p. mg/kg p.o. e?'ect 
observed 

CH, 4-C1la 200 400 
CH, 4-C,H5 300 S00 — 
C3111 4-CH, 400 700 — 
C,H, 4-CH, 400 800 — 45 
CH, S-CH, 400 750 — 
CH, 6-CH, 400 750 — 
Compound III 100 200 -H—H 
Coumpound 11 150 300 +H+ 

50 
This test shows that the compounds disclosed in this 

invention have a low intraperitoneal and oral toxicity 
compared with the prior art compounds [I and III.v 
III. Antihypertensive Effect 
When l-(m-hydroxy-p-methylphenyl)-propylamine- 55 

2 was given as a solution in the drinking water to re 
nally hypertensive rats in doses of 5-10 mg/kg/day their 
blood pressure (170-200 mmHg) decreased to 
100-120 mm Hg in a few days and remained there until 
the administration of the drug was stopped. The prior 60 

65 
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art compounds 11 and III did not react similarly when 
administered in the same dosage; compound II does not 
lower blood pressure and compound 111 causes an ini 
tial increase in blood pressure to 190-210 mm Hg due 
to its sympathomimetic effect, whereafter the blood 
pressure decreases moderately. 
This test shows that only compounds which penetrate 

into the brain and cause liberation and displacement of 
noradrenaline there have antihypertensive activity. The 
prior art compound III has an antihypertensive action 
which is masked by the sympafzhomimetic action of the 
substance leading to an initial undesirable increase in 
blood pressure. 
IV Effect as Releasers and Displacers of S-hydroxytryp 
tamine in the Mouse Brain 
Substances according to the invention were given in 

traperitoneally to mice (male, NMRI, b.w. 18-22 g, 6 
animals/group). The amount of S-hydroXytryptamine 
in the brain was determined flourimetrically according 
to Bertler and Rosengren, Experientia 15 382 (1959), 
4 hours after the administration. 
The values are given in percents of normal values 

(460 i 14 ng/g). 

TABLE 6 

R‘ R’ , Dose 
mg/kg Amount of S-hydroxytryptamine 

after 4 hours; percent of normal 
. values 

CH, 401, 50 82.2 
CH, 4-c,H, 50 62.2 
C,H, 4~CH, 100 51.0 
CH, S-CH, 100 89.1 
CH, 6~CH, 100 87.3 
(3,111 4-CH, 100 85.4 
Compound 11 50 103.3 
Compound Ill 50 119.1 

This testshows thatthe compounds disclosed in this 
invention are able to liberate and displace S-hydroxy 
tryptamine in the mouse brain, in contrast to the re 
lated prior.art compound III, a-methyl-m-tyramine. 
Higher doses than 50 mg/kg could not be used for the 
prior art compounds 11 and III due to the toxicity of 
these‘ compounds. 
We claim: 
1. A method for the treatment of mental illness which 

comprises administering to animals a therapeutically 
effective amount of 1-(3-hydroxy-4-methyl-phenyl) 
propylamine (-2) or a therapeutically acceptable salt 
thereof. 

2. The method according to claim 1 in which the 
compound is in the form of an optical antipode or a 
therapeutically acceptable salt thereof. 

3. A composition for oral, rectal or parenteral admin 
istration to animals containing as an active ingredient 
a therapeutically effective amount of l-(3-hydroxy-4 
methyl-phenyl)-propylamine (-2) or a therapeutically 
acceptable salt thereof and a carrier therefor. 

4. The composition according to claim 3 in which the 
compound is in the form of an optical antipode or a 
therapeutically acceptable salt thereof. ‘ 

ll II III ‘I * 
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