
PATENT SPECIFICATION     (11) 1 392 674 (21) Application No. 16835/73
(22) Filed 9 April 1973 (31) Convention Application No 243 466   (32) Filed
12 April 1972 in  (19) (33) United States of America (US) (44) Complete
Specification published 30 April 1975 (51) INT CL[err] C07C 89/00; A61K 3
1/135 (52) Index at acceptance 625 62X 643 644 650 662 665 682 699 790 79Y
KQ LF LM (54) DOPAMINE DERIVATIVES (71)    We, ELI LILLY AND COMPANY, a
Corporation organised and existing under the laws of the State of Indiana,
United States of Americaof, 307  East McCarty Street,Indianapolis, Indiana,
United States of America,do hereby declare the inven- tion, for which we
pray that a patent may be granted to us, and the method by which 5      it
is to be performed, to be particularly described in and by the following
statement:- This invention relates to derivatives of dopamine that are
useful for the treatment of acutely depressed cardiac contractility. These
derivatives have the formula I [err] 10      wherein R and [err] are
hydrogen or methyl, at least one of R or [err] being hydrogen; [err] are
hydrogen or hydroxy, at least one of [err] or R, being hydroxy; n is  or 2;
and when n is l and [err] are both hydroxy, then either R or [err] is
methyl and 15   when R is methyl [err] are both hydroxy; and the
pharmaceutically acceptable  15 acid addition salts thereof with mineral
acids. This invention also provides die process for preparing the
derivatives of formula I which comprises reacting a compound of the formula
20      wherein            [err]
20 R and R, are hydrogen or methyl, at least one of R or [err] being
hydrogen;     20 [err]are hydrogen or methoxy, at least one of [err] being
methoxy; n is 1 or 2; and when n is l and [err] are both methoxy, then
either R or [err] is methyl and 25  when R is methyl, [err]are both
hydroxy; with hydrobromic acid and optionally  . 25 converting to the
pharmaceutically accpetable salts. The clinical syndrome shock arises from
a variety of causes; however, depression of the heart's contractility is
frequently a contributing factor.. Shock due to inadequate cardiac
contractility is referred to as cardiogenic shock and is a leading cause of
death. 30      An agent for the treatment of cardiogenic shock should have
a powerful inotropic     30 effect so that it can fy reverse the cardiac
contractile depression and slip number 2    2
1,392,674                                        2 The sympathomimetic
agents norepinephrine and isoproterenol, currently used to restore
contractility in cardiogenic shock, have side effects which are life
threatening. Norepinephrine causes a vasoconstriction that can reduce blood
flow to vital organs and excessively elevate aortic pressure, thereby
increasing the hearts work and oxygen 5     demand. In contrast,
isoproterenol causes an excessive vasodilation in skeletal muscle  5
diverting blood flow to that region at the expense of flow to the vital
organs. Both norepinephrine and isoproterenol may induce fatal arrhythmias.
Another sympathomimetic agent, dopamine, (3,4-dihydroxyphenylethylamine)
has also been used clinically for the treatment of acutely depressed
cardiac contractility 10      and shock. Thes drug, however, causes the
release of endogeneous norepinephrine     10 



and exposes the patient to life threatening cardiac arrhythmias.
Surprisingly N substitution of dopamine or a-methyldopamine by a mono- or
dihydroxyphenylakyl group, provides compounds that are direct acting
[err]-agonists, i.e., compounds which increase cardiac contractility
without releasing norepinephrine. Further, at doses that produce an
equivalent increase in contractility the threat of  15 arrhythmia is
significantly less than with norepinephrine, isoproterenol or dopamine. The
cardiac stimulant amines of the present invention exert a positive intropic
effect on heart muscle without a significant increase in heart rate. At
equivalent doses, the increase in heart rate is less than that produced
with isoproterenol. 20           The compounds represented by the above
formula I in the form of a pharma-     20 ceutically acceptable salt, for
example the hydrochloride salt, are administered at a rate between 0.5 and
10 mcg/kg./min. by intravenous infusion to a pationt suffering from acutely
depressed cardiac contractility. The compounds of the above formula thus
administered exert a positive inotropic affect without inducing arrhythmia
and with 25       minimal blood pressure effects.
25 The compounds are prepared with the corresponding methoxy ether
derivatives by reacting the methyl ether compounds with 48%  hydrobromic
acid. The methyl ether precursors are prepared by a variety of synthetic
methods. For example, com- pounds of the above formula wherein R is methyl
are prepared by the reductive 30       alkylation of a mono or
dimethoxyphenylethylamine or a mono or dimethoxyphenyl-   30 propylamine
with dimethoxyphenylacetone. Compounds wherein [err] is methyl are prepared
by the reductive alkylation of 3,4-dimethoxyphenylethylamine with a mono or
dimethoxylated phenylbutan-3-one or a mono or dimethoxylated phenylecetone.
Alternatively the methyl ether derivatives of the compounds of the above
formula 35    wherein [err] is hydrogen or methyl are prepared by the
condensation of 3,4-dimethoxy-  35 phenylacetic acid with a mono or
dimethoxylated phenylethylamine or phenylpropyl- amine or with a mono or
dimethoxylated phenyl-2-aminopropane or a methoxylated
phenyl-3-aminobutane. The amide condensation product of the acid and amine
is then reduced with borane to provide the intermediate methoxylated
secondary amine. 40       The methoxy secondary amine precursors prepared
by the above procedures are    40 reacted with 48% hydrobromic acid to
provide the phenolic secondary amines of the invention. The compounds
represented by the Formula I when administered according to the present
method exert a positive inotropic effect on the heart without the risk of
45        inducing arrhythmia. They increase the contractile force of the
heart muscle without  45 increasing heart rate as demonstrated by a high
ratio of contractile force to heart rate (CF/HR ratio). In addition, the
compounds of Formula I do not restrict blood flow to vital organs, nor do
hey have an effect on the central nervous system. They are strong
[err]-agonists acting directly on the heart muscle with an immediate onset
of action 50      and they are rapidly inactivated. The compounds of the
invention act directly on    50 -       cardiac muscle. That is, they do
not rely on the release of norepinephrine for their activity. -        The
foregoing properties and the inotropic specificity of the compounds of the
invention make possible the precise regulation of cardiac contractility by
careful 55      adjustment of the rate of intravenous infusion. Certain of
the compounds of the abve formula are especially useful in the present
method in that they exhibit relatively little hypotensive activity. These
preferred compounds are represented by the following formula.    3
1,392,674 wherein when n is 2, [err] is hydrogen and [err] is hydroxy, one
of R or [err] is hydrogen and the other is methyl; when n is 2 and [err]
and [err] are both hydroxy, then [err] is hydrogen, and When n is 1, [err]
is hydrogen and R3 is hydroxy, then R and [err] are 



both hydrogen; and the pharmaceutically acceptable acid addition salts with
mineral 5  acids. Illustrative of the compounds are the following:
3,4-dihydroxy-N-[2-(4-hydroplhenyl)ethyl] -[err]-phenethylamine,
3,4-dihydroxy-N-[2-(3-hydrophenyl )ethyl] -[err]-phenethylamine,
3,4-dihydrovy-N- [2-(3,4-dihydroxyphenyl )ethyl] -[err]-phenethylamine,
3,4-dihydroxy-N-[2-(3,4-dihydroxyphenyl)propyl]-[err]-phenylethylamine,
3,4-dihydroxy-N-[3-(4-hydroxyphenyl)-l-methyl-n-propyl]-[err]-phenethylamin
e,
3,4-dihydroxy-N-[3-(3-hydroxyphenyl)-n-propyl)-methyl-[err]-phenethylamine,
and the pharmaceutically acceptable acid addition salts thereof formed with
mineral acids. 15  The compounds represented by the Formula I wherein
either R or [err] is methyl  15 are asymmetric and can be resolved into
optical antipodes as described hereinafter. It is well known that when a
asymmetric centre exists in a sympathomimetic drug the resolution of the
racemic mixture may provide optical isomers with differing pharma-
cological properties. 20            Preferred compounds are
3,4-dihydrox-N-[3-(4-hydroxyphenyl)-l-methyl-n-propyl]-[err]-phenethylamine
,
3,4-dihydroxy-N-[3-(4-hydroxyphenyl)-n-propyl]-a-methyl-[err]-phenethylamin
e, the racemic mixtures, the optical antipodes and the pharmaceutically
acceptable acid addition salts thereof formed with mineral acids. 25  The
phenolic amines of the present invention are prepared by reacting the
25 corresponding methyl ether derivative with 48 percent hydrobromic acid.
The methyl ether precursors are prepared by a variety of methods. The
compounds of the above formulae, wherein R is methyl and [err]1 is hydrogen
are prepared by the reductive alkylation of a methoxylated phenylethyl
amine or a methoxylated phenylpropyl amine 30       with
3,4-dimethoxyphenvlacetone. The reductive alkylation is carried out by
dissolving  30 equivalent amounts of the amine ana ketone in a suitable
solvent, for example, ethanol, methanol or ethyl acetate, and hydrogenating
at a hydrogen pressure of from about 25 to 250 psi. in the presence of a
hydrogenation catalyst, for example, 5 percent palladium on carbon or Raney
nickel. The reductive alkylation can be carried out conveniently 35      at
or about room temperature when 5 percent palladium on carbon is the
catalyst,   35 or at elevated temperatures of up to 150[err]C. if Raney
nickel is employed as the catalyst. the amount of the catalyst employed in
the reaction is not critical and, generally, between about 5 percent and 20
percent of the weight of the amine employed is a convenient amount. The
reduction is discontinued when an equivalent of hydrogen has 40      been
absorbed. The catalyst is filtered and the filtrate is concentrated by
evaporation.  40 The concentrate is then dissolved in ether and the
ethereal solution is saturated with anhydrous hydrogen chloride to
precipitate the methoxylated secondary amine reaction product as the
hydrochloride salt. According to a second procedure for the preparation of
compounds wherein R 45   is methyl and [err] is hydrogen,
3,4-dimethoxyphenylacetone is reacted with a methoxy-  45 lated
phenethylamine or a methoxylated phenylpropylamine in the presence ot p-
toluenesulfonic acid to form the imine. The imine is thereafter reduced to
the secondary amine. According to this method, the amine and the ketone are
dissolved in equal molar amounts in toluene or benzene, and a small amount
of [err]-toluenesulfonic 50      acid is added. The solution is then heated
at the reflux temperature while the water  50 of reaction is collected in a
Dean-Stark water trap. The condensation results in the formation of the
imine in about 4 hours, as indicated by the amount of water collected. The
reaction mixture is then charged into a stainless steel hydrogenation
container and  5 percent palladium-on-carbon is added to the mixture. The
solution is then 55        hydrogenated under a hydrogen pressure of
between about 25 and 200 psi. at a   55 temperature between about 35 and
55[err]C. Following the completion of the reduction as indicated by the
amount of hydrogen absorbed, the catalyst is filtered and the filtrate is
saturated with anhydrous hydrogen chloride. The reaction product, the 



methoxylated secondary amine, is precipitated as the hydrochloride salt 60
The compounds wherein R is hydrogen and [err] is methyl are prepared by the
60    4
4 1,39,674 reductive alkylation of 3,4-dimethoxyphenylethyl amine with the
desired mono- or di- methoxylated phenyl butane-3-one (n=2) or the mono- or
dimethoxylated phenyl- acetone (n=1). The reductive alkylation is carried
out according to the reductive alkylation procedures described above for
the preparation of the compounds wherein 5    R is methyl. In an
alternative procedure, the compounds of the above formula wherein  5 R is
hydrogen and [err] is methyl are prepared by the condensation of
3,4-dimethoxy- phenylacetic acid with a methoxylated 1-phenyl-3-aminobutane
(n=2) or with a methoxylated   1-phenyl-2-aminopropane  (n= 1)  to  form
as  an  inter- mediate  the  methoxylated  amide.  According  to  this
procedure,  the 10      amine   and  the   acid  are  condensed  to  form
the   amide   by           10 i           stirring a mixture of the two
compounds at a temperature of about 200[err]C. The amide reaction product
thus obtained is then reduced under nitrogen with borane to provide the
secondary amine. The borane reduction is carried out by the addition of a
solution of borane in tetrahydrofuran containing an excess of borane to a
solution of the 15      methoxylated amide in tetrahydrofuran. The reaction
is initially carried out at a  15 temperature between about 0 and 5[err]C.
The reaction mixture is maintained at the reaction temperature for about 3
hours, and thereafter is heated at the reflux tempera- ture for about 4
hours. The reduction product, the methoxylated secondary amine is isolated
as the hydrochloride salt in the following manner. The reduction mixture is
20  generally cooled in an ice bath and 3N hydrochloric acid is added to
the solution. The  20 acidified reaction mixture is then evaporated to
yield the hydrochloride salt of the reduction product as a residue. The
residue is recrystallized to obtain the purified methoxylated secondary
amine hydrochloric salt. The methyl ether precursors of the compounds of
the Formula I wherein R and [err] are both hydrogen are prepared by the
alkylation of 3,4-dimethoxyphenylethylamine  25 with a methoxylated
phenyl-n-propyl bromide (n=2) or with a methoxylated phenyl- ethyl bromide
(n= 1). The alkylation is carried out by heating a mixture of the amine and
the bromide at steam bath temperature for about 8 to 18 hours. The amine is
employed in excess and in general a 4 to 5 molar excess is used. The 30
secondary amine reaction product is isolated by treating the reaction
product mixture  30 with alkali and extracting the basic amines into ether.
The ether and excess primary amine are distilled off in vacuo and the
secondary amine product is recovered from the crude residue as the
hydrochloride salt which is further purified by recrystallization from
ethanolether. The methoxylated secondary amine intermediate prepared as
described above are  35 converted to the phenolic secondary amine compounds
of the invention by reacting the methoxy secondary amines as the
hydrochloride salts or as the free amines with 48 percent hydrobromic acid.
The ether cleavage reaction is carried out by dissolving the methoxylated
secondary amine as the free base or as a hydrochloride salt in glacial
acetic acid containing excess 48 percent hydrobromic acid. The reaction
mix-  40 ture is then heated at the reflux temperature for about 3 to about
6 hours. The reaction mixture is evaporated in vacuo to remove volatile
acids and to obtain the reduction product mixture as a crude residue. The
residue is recrystallized to obtain the phenolic secondary amine as the
hydrobromide salt. 45  The hydrobromide salt thus obtained can be converted
to the free amine according  45 to conventional procedures and the free
amine in turn can be converted to the desired salt, for example, the
hydrochloride salt or the sulfate salt. A particularly useful method for
the preparation of the compound of the above formulae, wherein R is H,
[err] is methyl, [err] is hydrogen and [err] is hydroxy, namely, 



50
3,4-dihydroxy-N-[3-(4-hydroxyphenyl)-[err]-methyl-n-propyl]-[err]-phenethyl
amine, is by  50 the reaction of 4-methoxyphenyl propenyl ketone with
3,4-dimethoxyphenethylamine, followed by the reduction of the amino ketone
intermediate to the methoxylated secondary amine. The secondary amine is
then reacted with 48 percent hydrobromic ' acid as described above to
provide the compound of the invention. The preparation of the intermediate
amino ketone is carried out by the dropwise addition of the propenyl  55
ketone to a solution of homoveratrylamine in toluene. The addition is
carried out at a temperature of about 0 to -5[err]C. The reaction mixture
is then allowed to stand at room temperature for approximately two days.
Thereafter, the reaction mixture is cooled in an ice-water bath and
acidified with 1N hydrochloric acid. The reaction product
3-(3,4-dimethoxyphenethylamino)-1-(4-methoxyphenyl)butane-l-one precipi-
60 rates from the reaction mixture as the hydrochloride salt. The amino
ketone hydro- chloride is then catalytically reduced to provide the
trimethylether secondary amine. The hydrogenation is carried out by
dissolving the amino ketone hydro- chloride in ethanol containing sulfuric
acid Five percent palladium-on-carbon is added    5
02  4.                             5(i to the .solution and the solution is
hydrogenated pressure of about 50 psi. The reduction is allowed to procced
at a temperature of about 60[err]C. until the calculated amount of hydrogen
has been absorbed. The hydrogenolysis product is isolated by filtering the
catalyst and evaporating the filtrate in vacuo to yield the 5
reduction-product mixture as a residual solid. Tile residue is
crystallized, preferably  5 from methanol, to yield the purified product,
3,4-dimethoxy-N-[3-(4-methoxyphenyl)-
1-methyl-n-propyl]-[err]-phenethylamine hydrochloride. The foregoing
procedures for the preparation of the compounds of the invention are
illustrated in more detail in the examples provided hereinafter. 10
Some of the compounds provided by this invention possess a center of
asymmetry.    10 Each of the methods described above for the preparation of
these compounds provides the dl-racemates thereof. The asymmetric compounds
can be resolved into their respective, optically active, d- and 1- isomers.
Whereas the compounds of the invention can be resolved directly, it is
preferable to resolve the intermediate methoxylated secondary amines and
thereafter subject the resolved d- and 1-isomers to methoxyl       15
cleavage with 48 percent hydrobromic acid. Particularly useful resolving
agents for the methoxylated secondary amines are the dibenzoyl-d- and
1-tartaric acids. For example,
dl-3,4-dimethoxy-N-[3-(4-methoxyphenyl)-l-methyl--propyl]phenethylamine  is
dis- solved in benzene and the solution is mixed with a solution of the
resolving agent, dibenzoyl-d-tartaric acid, in benzene. The resolution
mixture is allowed to stand over-  20 night at about room  temperature
during which time a crystalline precipitate of the salt of the d-amine
d-acid forms. The salt is purified by repeated recrystallization from 95
percent ethanol until a constant melting point is obtained. The free
d-amine is obtained from the salt by dissolving the salt in water and
forming the free amine 25  by the addition of a suitable base such as 5
percent sodium hydroxide. The free base  25 is then extracted from  the
aqueous alkaline mixture. The extract is dried and is evaporated to yield
the d-amine, d-3,4-dimethoxy-N-[3-(4-methoxyphenyl)-1-methyl-
n-propyl]phenethylamine. The original mother liquor, containing in solution
the salt of the 1-amine d-acid. is evaporated in vacuo, and the residue is
dissolved in water. The aqueous solution is  30 made basic by the addition
of 5 percent sodium hydroxide. The 1-amine comes out of solution as an oil
and is extracted with diethyl ether. The ether extract is dried, and
thereafter is evaporated in dryness to obtain the 1-amine as an oily
residue. The I- amine is dissolved in benzene and the solution is mixed
with a benzene solution of dibenzoyl-tartaric acid to provide a crystalline
precipitate of the 1-amine l-acid salt.  35 The salt is filtered and
repeatedly recrystallized from a suitable solvent such as 95 



percent ethanol until a constant melting point is achieved. Therafter, the
1-amine is obtained by following procedures similar to those employed for
the preparation of the d-amine as described above. 40            The
resolved d- and 1-amines are then individually reacted with 48 percent
40 hydrobromic acid according to the procedures described to obtain the d-
and [err]-phenolic amines. The resolved compounds of the invention can be
converted to the desired acid addition salts with pharmaceutically
acceptable mineral acids, such as, hydrochloric acid, 45  hydrobromic acid,
phosphoric acid and sulfuric acid. The preferred pharmaceutically     45
acceptable salts are the hydrochlorides and the hydrobromides. The
hydroxylalkyl dopamine derivatives useful in the present method are admini-
stered by intravenous infusion in the form of a salt such as the
hydrochloride or hydro- bromide salt. Preparations of the salt suitable for
intravenous infusion are, for example, 50      a 5%  glucose solution
containing a desirable clinical concentration of the compound in   50 the
salt form. Such solution is desirably maintained at an acid pH. The
compound is administered at the aforementioned rate of between 0.5 to 10
mcg./kg./min. until the contractile force of the heart muscle is restored.
As the host responds the rate of infusion may be decreased or discontinued
altogether. In certain 55      instances a particular host may require
continuous administration for long durations;     55 for example, a few
days, while with other hosts a single infusion of a short duration may
suffice to produce the desired restoration of contractility. The compounds
are relatively nontoxic substances with a high therapeutic index. For
example,   dl-3,4-dihydroxy-N-3-(4-hydroxyphenyl)-n-propyl)-a-methyl-[err]-
60      phenethylamine hydrobromide has an LD[err] in mice of 82.735.72
mg./kg. and dl-             60
3,4-dihydroxy-N-[3-(4-hydroxyphenyl)-l-methyl-n-propyl]phnethylamine
hydro- chloride has an LD[err]of 73.19 [err] 3.68 mg./kg.          8
1,392,674                                       8 The following Table II
shows the inotropic activity for the dl-racemate and the d- and 1-resolved
isomers thereof. Table  II Cardiac  and  Blood  Pressure  Effects  of dl-,
d- and  1-3,4-dihydroxy-N- [err]-(4-hydroxyphenyl)l-methyl-n-
propyg-[err]-phenethylamine  in  dogs. Compound Contractile Potency   Heart
Rate   Blood Pressure mcg./kg./min.  i v.            Increase
Change mm.  Hg. Beats/minute           at  Effective at  Effective
dose dose pressor activtity makes it especially useful in the treatment of
acutely depressed cardiac contractility complicated by marked hypotension.
Of the following examples Examples 1 and 5-10 more fully illustrate the
present invention and Examples 2, 3 and 4 illustrate the preparation of the
starting 10  materials.
10 Preparation   of
3,4-dihydroxy-N-[3-(4-hydroxyphenyl)-l-methyl-n-propyl][err] In a stainless
steel hydrogenation bottle were placed 17.6 g. (0.1 mole) of 4-(p- 15
methoxphenyl)-3-buten 2-one, 80 ml. of ethyl acetate, and 1 g. of Raney
nickel     15 



catalyst. The hydrogenation bottle was attached to a Paar low pressure
hydrogenation apparatus and the solution was hydrogenated under an intial
hydrogen pressure of 50 psi. The hydrogenation was carried out at room
temperature and after about 12 hours one equivalent of hydrogen had been
absorbed. The catalyst was filtered from 20      the reduction mixture and
18.1 g. (0.1 mole) of homoveratrylamine were added to the  20 reduction
mixture. To the reduction mixture was then added 3.5 g. of 5 percent pal-
ladium on carbon catalyst and the mixture was hydrogenated under a hydrogen
pressure of 50 psi at room temperature for 12 hours. The catalyst was
removed by filtration and the filtrate was evaporated to a small volume.
The concentrated filtrate was 25 dissolved in diethyl ether and the
ethereal solution  was saturated with anhydrous 25
25 hydrogen chloride. The reduction product,
3,4-dimethoxy-N-[3-(4-methoxyphenyl) 1-methyl-n-propyl]phenethylamine was
precipitated as the hydrochloride salt. The salt was filtered and
recrystallized from ethanol melting at about 147-149[err]C. Elemental
analysis calculated for [err]    To a solution of 101.2 g. of the
trimethoxy secondary amine, obtained as described above, in 3060 ml. of
glacial acetic acid was added 1225 ml. of 48 percent hydrobromic acid and
the reaction mixture heated at the reflux temperature for 4 hours. The
reaction mixture was then cooled and evaporated to a small volume. The
crystalline residue which formed was filtered and dried in vacuo. The dried
crystalline residue was then  5 triturated with ethyl acetate and redried
to yield 97.3 g. of crude crystalline material. The crude product was
dissolved in 970 ml. of warm water to obtain a yellow solution. To the
solution was added successively by dropwise addition 75 ml. of 1 N and 75.
ml. of 2 N hydrochloric acid. Following the dropwise addition, the solution
was 10       allowed to stir with ice cooling. The impurities which
precipitated were removed by  10 filtration through a gauze filter.
Concentrated hydrochloric acid was then added dropwise. When approximately
50 to 75 ml. of the concentrated acid had been added with ice bath cooling
a pale yellow oil precipitated along with a white solid precipitate. With
continued stirring of the cold solution, the pale yellow oil crystallized.
The cold 15  solution was then allowed to stand overnight and all
crystalline materialfiltered through  15 a sintered glass filter. The
filtrate was treated with an additional 300 ml. of concentrated
hydrochloric acid to yield a heavy white precipitate. The precipitate was
filtered, dried and combined with the intial precipitate obtained as
described above. The combined precipitated product,
3,4-dihydroxy-N-[3-(4-hydroxyphenyl)-1-methyl-n-propyl]-[err]- 20
phenethylamine hydrochloride, had a melting point of about 184-186[err]C.
after re-     20 crystallization from boiling 4N hydrochloric acid.
Elemental analysis calculated for [err] Theory:  C, 63.99; H, 7.16; N,
4.15; Cl, 10.49 Found:   C, 63.79; H, 7.06; N, 4.42; Cl, 10.55. 25
Example 2.                                        25 25         In a round
bottom three necked flask equipped with a reflux condenser, a stirrer and a
Dean-Starke water separator was placed 100 g. of 1-(4-methoxyphenyl)-3-
butanone, 1 g. of p-toluenesulfonic acid, 110 g. of homoveratrylamine and
400 ml. of toluene. The solution which was obtained was heated at the
reflux temperature for 3 30  hours. During this time the theoretical yield
of water was collected in the water  30 trap. The reaction mixture was then
allowed to stir overnight. The reaction mixture was charged into a stinless
steel hydrogenation bottle and 20 g. of 5 percent palladium on carbon
catalyst were added. The reaction mixture was hydrogenated at a tempera-
ture of about [err]. under a hydrogen pressure of 50 psi. The reduction was
allowed 35      to continue for 16 hours during which time the theoretical
uptake of hydrogen  was  35 observed. The catalyst was filtered and
anhydrous hydrogen chloride was passed through the filtrate until the
saturation point was achieved. The acidified. filtrate was 



then cooled and the reduction product began to precipitate as the
hydrochloride salt. The addition of ether to the acidified filtrate
facilitated the precipitation of the product. The crystalline precipitate
was filtered to yield 148.3 g. of the reduction product, dl-  40
3,4-dimethoxy-N[err] [3-(4-methoxyphenyl)-1-methyl-n-propyl]
-[err]-phenethylamine hydro- chloride. Example 3. A mixture of 143.4 g. of
3-(4-methoxyphenyl)-1-methyl-n-propylamine and 157.0 45  g. of
3,4-dimethoxyphenylacetic acid was stirred and heated at a temperature of
200[err]C.  45 Heating was continued at this temperature for 4 hours and
the dark solution obtained was poured into a beaker and allowed to cool.
The cooled reaction product mixture was dissolved in 3 1. of ethyl acetate
and the solution was washed consecutively with one liter of water, one
liter of 1N hydrochloric acid, 1 liter of water, 1 liter of IN 50
sodium hydroxide and finally with 1 liter of a saturated solution of sodium
chloride. The  50 ethyl acetate solution of the reaction product was then
dried and evaporated to a small *I;  . . .    volume. The concentrate was
dissolved in light petroleum ether and on cooling, 236.2 g. - of the
reaction product, 2-(3,4-dimethoxyphenyl)-N-(4-methoxyphenyl-1-methyl-n-
propyl)acetamide, was obtained as a crystalline solid melting at about 93
to 95?C. -55          A solution of 232.5 g. of the amide prepared as
described above in one liter of  55 tetrahydrofuran was added under
nitrogen by dropwise addition with stirring to a one molar solution of
borane in 1.3 liters of cold tetrahydrofuran. The reaction and the X
-     addition was carried out at a temperature between about 0 to -50C.
The addition 'am ;         ! '' . * ' required approximately 3 hours. When
addition was complete the reaction solution 60      was then heated at the
reflux temperature for 4 hours. Thereafter the reaction mixture  60 z  .
*Vwas cooled to room temperature and allowed to stand overnight The
reaction mixture ~is,.l. .                                            ' s .
Ii  j~ ~ ~ ~ ~ ~~~~~~~ fj  ,. ,,   w' i,  I -A* i`.
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10      3~ was thena cooled in an ice bath to 100C. and 420 ml. of 3N
hydrochloric acid were added dropwise to the solution. The acidified
solution was evaporated to yield a j          gummy resi~~due. The gummiy
residue was taken tip in a mimunt amount of ethanol and the ethanol
solution was diluted with diethyl ether -.vith cooling. The precipitate
which S 5     formed was filtere. and was washed with ethyly acetwte and
then with diethyl ether.  5 The  precipitated  product
d3-3,4-dimethoxy-N-[3-(4-inetlhoxyphenyl) 1-methyl-n- | !;
propyl]-fl-phenethylamine hydrochloride was recrystallized from  ethanol to
yield 103.0 g. melting at about 148--1500C. i i l-PExample 4. 1 l ' j! $
10        Into a round bottom three-nt-cked flask equipped with a stirrer,
reflux condenser,  10 |. j                    and a dropping funnel were
placed 583 g. of anisole, 720 g. of aluminum chloride, and 2.37 liters of
carbon disulphide. The reaction solution was stirred and 565 g. of crotonyl
chloride were added by dropwise addition at such a rate as to maintain a -
i 1 i ' 1*         continuous reflux. As the reaction mixture thickened, an
additional 2.37 liters of carbon :   }I '2,  ,  15     disulfide wcre
added. The resulting reaction mixture which had the consistency of a  15
slurry was refluxed for 4 hours and thereafter was poured into a mixture of
9 kg. of ice, 2 liters of water and 900 ml. of concentrated hydrochloric
acid. The carbon disulfide was removed from tile diute acidified reaction
mixture under vacuum. The -  1      -           aqueous residue was then
extensively extracted with dichloromethane. The extract was ; E  *
20       washed with water and dried and was then evaporated in vacuo to
yield the condensation  20 product, p-methoxyphenyl propen-l-yl ketone as
an oil having a boiling point of about 135-C. (0.5 mm.). 



To a solution of 90 g. of homoveratrylamine in 300 ml. of toluene
maintained 25 ;! jat a temperature of P-5C. were added by dropwise addition
88 g. of p-methoxy- \ !  ;   25  phenyl propen-1-yl ketone. The reaction
mixture was then allowed to stand it room  25 temperature for about 3 days.
The mixture was then cooled in an ice water bath and three, 100 ml.
portions of I N hydrochloric acid were added. The reaction product, 158. g.
of  3-(3,4-dimethoxyphenylethylamind)-1-(4-methoxyphenyl)butane-1-one,
precipitated as the hydrochloride salt. The crystalline hydrochloride salt
was recrystal- 30      Jized from a mixture of methanol and ethyl acetate.
30 ,,~ Elemental analysis calculated for C2jH ,9CINO4: <'            * t  ~
Theory:   C, 63.87; H, 7.40; Cl, 8.98; N, 3.55; 0, 16.20 ;   I; ! f iJ  .
-   -   Found:    C, 63.76; H, 7.67; Cl, 9.25; N, 3.53; 0, 16.44. A
solution of 39.3 g. of the amine ketone thus obtained in 700 ml. of ethanol
35      containing 3.5 ml. of concentrated sulfuric acid and 10 g. of 5
percent palladium   35 ,* 1 g  carbon catalyst was hydrogenated in a
stainless steel bottle under an initial bydrogen pressure of 50 psi. The
hydrogenation was carried out at a temperature of 600C. -  - . z ^ i
for 2 hours during which time 2 equivalents of hydrogen were absorbed. The
catalyst EIi l  X                was filtered and the filtrate were
absorbed. The catalyst was filtered and the filtrate 40      evaporated in
vacuo and thb residue dissolved in ethanol. The ethanol solution was  40
filtered and the filtrate was concentrated in vacuo. Water was added to the
concentrate and the aqueous solution was made basic with potassium
carbonate and extracted '1 t >;lwith ether. The extract was dried and then
saturated with anhydrous hydrogen chloride to precipitate 32 g. of
crystalline product dl-3,4-dimethoxy-N- 3-(4-methoxyphenyl)- ;   45
1-methyl-n-propyl]-fi-phenethylamine hydrochloride melting at about 1470C.
. -    45 Example 5. Preparation of
3,4-Dihydroxy-N-[3-(4-hydroxyphenyl)-n-propyl-a-methyl-,8- phenethylamine.
A mixture of 277.2 g. of f-(p-methoxyphenyl)propionic acid and 355.3 g. of
i a-methylhomoveratrylamine was stirred and heated at a temperature of
2000C. for    50 four hours. The reaction mixture was cooled to room
temperature and dissolved in  * ethyl acetate. The solution was ther washed
successively with water, dilute hydro- chlotic acid, water, 1N sodium
hydroxide and a saturated sodium chloride solution. The washed solution was
dried and evaporated to a small volume. The concentrate was cooled and
diluted with light petroleum ether to provide 496 g. of 3-(4methoy-  55 Ito
i*.
phenyl)-N-(3,4-dimethovx-a-methvl-f-phenethyl)propionamide melting at about
99- i; ;-  a     -   ~1010C. 't1.'I' .' "  ' 1:UDf. ':  -
;                                              .- V iLA -a , , It g   g i
*J 00: X VI:    ii    _________________                1,392,674
11 Elemental analysis.qactilated for C, 1-1,2NO4:- Theory:   C, 70.56; H,
7.61; N, 3.92 Foundt    C, 69.69; h, 7.76; N, 3.93. -
, '*   A solution of 500 g. of the amide in 2.5 I. of anhydrous
terrahydrofuran  as t:   S  added dropwise under nitrogen to 3 1. of a one
molar solution of borane in tetrahydro-  5 I  *           furan. The
addition was carried out at O0C. over 2.5 hours. With stirring the reaction
mixture was gradually heated vo the reflux temperature. The reaction
mixture was heated at the reflux temiperature for 3 hours and was then
allowed to stand overnight at room temperature. The mixture was cooled in
an ice bath and 900 ml. of 3N hydro- to       chloric acid were slowly
added. The acidified mixture was evaporated to a concentrate  10 and 290.7
g. of crude 3,4-diimethoxy-.N-[3-(4-mnethoxyphenyl)-n-propyl]-a-talline
residue. Unreacted primary amint: was distilled from the residue in vacuo
(0.3 mm) 



and the remaining residue dissolved in ether. The ether solution was
saturated with .3 W -]hydrogen chloride to precipitate
3,4-dimethoxy-N-[3-(3-methoxyphenlyl)-n-propyl]- 15       f-phenethylamine
hydrochloride. Tlhe salt was recrystallized once from acetone-ether  15 and
three times from ethanol-etkir to yield 12 g. of the purified salt melting
at about -  117 to 1240C. The nuclear magnetic resonance spectrum of the
hydrochloride salt was consistent with the structure of the reaction
product. ! --          IkThe reaction product, 12 g.s was dissolved in a
mixture of 175 ml. of 48% 20       hydrdvromic acid and 470 ml. of ghicial
acetic acid and the solution was heated at the  20 reflux temperature for 3
hours. The reaction mixture was cooled to room temperature and evaporated
in a rotary evaporator. The residue was dried with ethanol/benzene (80:20)
and the solvents decanted fromn the oily residue. The residue was dissolved
in ethyl acetate and the solution was extracted once with 40 ml. of water
and once with 25       20 ml. of water. The brown aqueous extracts were
combined and titrated successively  25 i  by dropwise addition with 30 ml.
of IN hydrochloric acid and with 30 ml. of 2N hydrochloric acid. A brown
oil precipitated and the mother liquor was decanted. Wit stirring, 18 ml.
of corceatratedhydrochloric acid was added to the mother liquor and  / { .
;} ~the reaction product, 3,4-dihydroxy-N- [3-bydroxyp~henyl)-7X-oropyl]
-p-phenethylamine *-   ,j - 30  hydrochloride formed as a light yellow oil.
The mixture was refrigerated and the  30 supernatant decanted from the
product. The product was dissolved in ethanol and the solution evaporated
to dryness. The residual product, as a yellow oil, was repeatedly -    i
i'i  flushed with a mixture of alcohol and benzene, thoroughly dried, and
then recrystallized from acetone melting at about 142-i440C. The nuclear
magnetic resonance spectrum 35       of the crystalline material was
consistent wit the structure of the product.       35   .  -
Example 6. -*' i.'     Preparation of 3,4-dihydroxy-N-
[3-(3,4-dihydrosyphenyl)-n-propyl.-fi- phenethylamine.
3,4-Dimethooxyphenethylamirje was reacted with
jO--(3,4-dimethoxyphenyl)pro- ;  40    pionic acid and the reaction product
N-(3,4-dimethcjxyphenyie-tyi)-3,4-dimethoxy-.  40 . phenyipropionam de was
reduced under nitrogen with borane In anhydrous tetrahydro- fur-an. The
secondary amine reduction product, 3,4-dimethoxy-N- [3- (3,4-dimethoxy-
phenyl)-n-propyll-9-phenethylawine was reacted with 48% hydrobromnic acid
in glacial acetic acid by heating at the reflus. temperature for three
hours to provide 3,4-diyhdroxy- ;         45      i
N-[3-(3,4-dihydroxypbenryl)-n-propyij-i -phenethylamiane hydrobromide
melting at   45 about 176-1780C. Elemental analysis calculated for
C17H,,-BrNO4: Theory:   C, 53.14; H, 5.77; N, 3.65 -  xi
Found:    C, 52.96; H, 5.56; N, 3.42. Example 7.
50 *S - Resolution of
3,4-dimethoxy-N-[3-(4-methoxyphenyl)-1-methyl-n-propyl]-S- .
~~~~~~~~~~~phenethylamine. To a solution of 448 g. (1.19 mole) of
dibenzoyl-d-tartaric acid monohydrate in 500 ml. of hot 90% ethanol was
added 409.8 g. (1.19 mole) of 3,4-dimethoxy-N- 55
.I[3-(4-methoxyphenyl)-l-methyl-n-prapyll-4-pberLethylamine. On cooling a
crystalline  55 precipitate of the d-amine d-acid salt formed. The salt was
filtered and washed twice widi 1500 ml. portions of ethyl aceate before
drying to yield 245.8 g. melting at about 169-171"C. *     The mother
liquor of the above precipitation was evaporated to dryness and the 60
residue suspended in a mixture of water and ethanol. The suspension was
made strongly  60 ;;' I.  *t   J ;i I -;.,,,,  ARI  1_    12
1,392.674                                          12 -    > i;;
basic by the addition of sodium hydroxide and the free amine which formed
was 



-   -               extracted wit* ether. The extract was dried over sodium
sulfate and evaporated to dryness to yield 236.4 g. of free secondary
amine. The whole amount of the free amine was added to a solution of 258 g.
of di- 5       benzoy-l-t-tartaric acid monohydrate in 3 1. of 90% ethanol.
The crystalline salt of the  5 -                          i B-amine i-acid
formed as a precipitate and was filtere.c The material was recrystallized
six times from approximately 11 liters of alcohol to yield 189.5 g. mnciing
at about i !;; j1770C. The
1-3,4-dimethoxy-N-[3-(4-methoxyphenyl)-l-mctliyl-n-propyl]B-V-pheriethyi-
^          10       amine dibenzoyl-1-tartaric acid salt prepared as
described above was dissolved in a    10 mixture of water and ethanol and
the solution was made strongly basic by the addition of sodium hydroxide.
The free i-amine was extracted with ether, and the extract was dried and
evaporated to yield 121.3 g. of the free amine. The free amine was
dissolved in a mixture of 1455 ml. of 48%  hydrobroinic ;:  . ;:   15  acid
and 3639 ml. of glacial acetic acid and Tie mixture was heated a the reflux
15 temperature for 5 hours. The reaction mixture was evaporated to dryness
in vacuo - | ! !. s i t-'               and the residue was washed four
times with ethanol-benzene before drying to yield l - 3,4 - dihydroxy - N -
[3 - (4 - hydroxyphenyl) - 1 - methyl - n - propyl] - phenethylamine
hydrobromide. 20           The phenolic amine as the hydrobromide salt was
purified and converted to the     20 hydrochloride salt by
recrystallization fro:in boiling 4N hydrocloric acid. Trhe hydra- bromide
salt was dissolved in boiling 4N hydrochloric acid and charcoal was added
to 2  Xthe solution: After stirring the charcoal was filtered and the hot
filtrate was reheatd to the boiling point to redissolved the precipitated
salt. On cooling there was obtained 25       123.5 g: of
!-3,4-dihydroxy-N-[3-(4-hydroxyphenryi)-1-inethyl-'rpropylj-jSB-phenethyl-
25 l ;     ;                  amine hydrochloride melting.at 197-1980C.
after drying. Elemental analysis calculated for C1,812,NO,.HCI: A( 1
-Theory:   C, 63.99; 11, 7.16; NT, 4.15;  Cl, 10.49 . jlul -,  Aft;    -
~Found:   C, 63.69; H. 7.12; N, 4.09; Ci, 10.55. : ala, . , j - i0
Specific rotation: [a]36.s- 39.4(C=8.8154 mg. per 1. of metanol).3 The
d-amine d-acid salt obtained as described above was converted to the
methoxy d-amnine with base according to the procedure previously described
for the i isomer. The free amine was dissolved in ether converted to the
hydrochloride with hydrogenchloride. The hydrochloride salt was filtered
and recrystallized four times from ethanol ether to 35       obtain the
purified d-3,4-dimethoxy-N-13-(4-mehecrxphenyl)-l-methyl-n-propyl] -i-   35
phenethylamine hydrochloride melting at about 147-1480C. Elemental analysis
for C,1H29NO,.HCi: Theory:   C, 66.39; H, 7.96; N, 3.69 Found:    C, 66.52;
H, 7.70; N, 3.84. 40 .   !|  .The d-methoxy amine was converted to the
phenolic amine with hydrobromic          40 -  -- f '   ,          acid in
glacial acetic acid and was obtained as the purified hydrochloride salt by
re- crystallization from boiling 4N hydrochloric acid accoalhng to the
procedures describd above for the 1-isomer. The crystalline hydrochloride
salt of the d-isomer thus obtained melted at about 197-198oC. and had a
specific rotation of   ,.,  + 38.4. t f    ~~45     -Exape8
45 The compounds provided by this invention may also be administered
sublingually. An experiment was performed to determine whether
3,4-dihydroxy-.N-[3-(4-hydroxy- phenyl)-l-methyl-n-propyl]
-/-phenethylamine, hereinafter called dobutamine, admini- stered
sublingually to an anesthetized dog would increase cardiac contractility.
Anes- thesia was induced in the dog by intravenous administration of
thiopental sodium, 15 mg/kg, and maintained with intravenous administration
of phenobarbital sodium, n> ;)                          100 mg/kg. The
vagus nerves were cut at the level of the larnyx. The dog was !, 5j; .: '
.   'intubated and maintained on positive pressure respiration, the chest
was opened and -h :n .     -*-                 a strain gauge arch was
sutured to the surface of the right ventricle for the measurement !'  .: 55
of cardiac contractility.
55 the 100 m. of dobutamine hydrochloride powder was placed under the dog's
tongue 



",      : .                    Within 10 minutes cardiac contractility
began to increase and continued to increase over thenext hour and 50
minutes. I' I,:  - W i)'1'       '                T
- i 4    .t'iw'1D7'- '  j- l, -,, l: !   -- -                i'r .1 :
RE~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~    13
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Increase in Cardiac Contractile Tension -from Zero Upon Administration
Minutes after administration    10 20  40  60  70  90  110  120 % ChaiiIhi
Tension           2   6  17 2.7  32  36   38   36 5          When the
remaining dobutamine was washed out the dog's mouth 150 minutes      5
after the inisial- administration, cardiac contrac-ility rapidly declinced.
Decline in Cardiac Contractile Tension. After Wash at 150 minutes
Administration Minutes after washing   10  20  30  40 13            %
Change in Tension   25  14  12   7                                       10
L, !The magnitudc of increase in contractility was comparable to the
increase that could be expected from an intravenous infusion of dobutamine
ranging from 2-5 ug/ kg/min. The experiment left no doubt that dobutarnine
was adsorbed and produced a sub- 1 5fi   stantial increase in cardiac
contractility.                                      15 WHAT WE CLAIM IS:-
--      1. The dopamine derivative compounds of the formula I -   H O    t
CJ.-Cy-N - CH- (C Y)e,   *,             ..                  RI
A' *                                                    1?~~~~~~~  wherein
20          R and R. are hydrogen or mnethyl. at least one of R or R. being
hydrogen;    20 *.          R A2 and R3 are hydrogen or hydroxy, at leant
one of Ih or R, being bydroxy; nislor2; and when n is I and R2 and R, are
both hydroxy, then either R or R1 is methyl and j; -                 when R
is methyl, R2 and R3 are both hydroxy and the pharmaceutically acceptable
acid - t          25      addition salts thereof with mineral acids.
25 ! iti                    2. The dopamine compound of claim I wherein
said compound is 3,4-dihydroxy-
N-[3-(4-hydroxyphenyl)-1l-nethyl-n-propyl)-PC-phenethyla.zine
hydrochloride; 1-3,4-
dihydroxy-N-[3-(4-hydroxyphenyl)-l-methyl-n-,ropylJ]-j3-pleneth.eylamine
hydre- ,hloride; 3,4-dihydroxy-N-
[3-(3-hydroxyphenyi)-n-pronyl-fi-phenediyjamine hydro- - x      30
chloride  or
3,4-dihydroxy-N-[3-(3,4-dihydroxyplenyl)-n-propyl-R-phe12ethylamire  30 . !
,                hydrochloride. 3. A process for preparing the dopamine
derivative compounds of claim 1 which comprises reacting a compound of the
formula *
... CHO FORMULA II ; 35    wherein
35 R and R, are hydrogen or methyl, at least one of R or R, being hydrogen;
R2' and R&' are hydrogen or methoxy, at least one of R2' or Rs' being
methoxy; n is I or 2; and when n is I and R2' and R,' are both methoxy,
then either R or R. is methyl and 40      when R is methyl, R2 and P., are
both hydroxy; with hydrobromic acid and optionally  40 convcrting to the
pharmaceutically acceptable salts. 4. The process according to claim 3,
which comprises refluxing the methoxy 



:secondary amine 'of formula II with concentrated hydrobromic acid ini the
presence of an inert solvent. 45          5. The proces' according to claim
3 or 4 for preparing 3,4-dihydroxy-N-[3-(4-  45
hydroxyphenyl)-l-methyl-n-propyl]-,&-phenethylamine which comprises
catalytically hydrogenating a reaction mixture containing
1-(4-methoxyphenyl)-3-bu-anone and :-  ~       U  j~j  I  :,   I. T
:',,'S''il~~~~~~~~~~~~~~~~~~~~~~~~' .     , .                 '.
: : * q X !:. ::~~~~~~~~~~~~~~~~~~1,1 i0 Y.
;    13                                  1,392,674 Increase in Cardiac
Contractile Tension from Zero Upon Administration Minutes after
administration    10 20  40  60  70  90  110  120 %Change in Tension
2   6  17 27  32  36   38   36 5          When the remaining dobutamine was
washed out the dog's mouth 150 minutes      5 after the initial
administration, cardiac contracmiiity rapidly declinced. Decline in Cardiac
Contractile Tension After Wash at 150 minutes Administration Minutes after
washing   10  20  30  40 13 ii i !  tD   % Change in Tension   25  14  12
7                                     10 1 !The magnitude of increase in
contractility was comparable to the increase that could be expected from an
intravenous infusion of dobutamine ranging from 2-5 ,g/ l             15 i
kg/min. ;t . z :. ! 1 J    -The experiment left no doubt that dobutamine
was adsorbed and produced a sub- stantial increa  in cardiac
contractility..                                      15 WHAT WE CLAIM IS:-
1. The dopamine derivative compounds of the formula I H obtCH-tH -NCCH -
(CJY)e.    I, wherein 20          R and R, are hydrogen or methyl. ft least
one of R or R. being. hydrogen;    20 i2 ana R3 are hydrogen or hydroxy, at
least one of hk ir R, being hydroxy; ,  . ;W; 1,, :'   -   .  nis l or2;
,f!, 112 i e ; ::   and when n is l and R2 and R3 are both hydroxy, then
either R or R1 is methyl and when R is methyl, R2 and R3 are both hydroxy
and the pharmaceutically acceptable acid 25      addition salts thereof
with mineral acids.                                       25 2. The
dopamine compound of claim 1 wherein said compound is 3,4-dihydroxy- N-
[3-(4-hydroxyphenyl)-l-methy.-n-propyI)-B-pherethylamine hydrochloride;
1-3,4- dihydroxy-N-[3-(4-hydroxyphenyl)-1-rmethyl-n-.o
ropylj-3-p).enetvlamine    hydro- chloride;
3,4-dihydroxy-N-[3-(3-hydroxyphenyl)-n-pronyl-;.-phenethylamine hydro- 30
chloride  or
3,4-dihydroxy-N-[3-(3,4-dihydroxyplenil)-n-propyl.-.-pherethylamun.  30
hydrochloride. 3. A process for preparing the dopamine derivative compounds
of claim 1 which comprises reacting a compound of the formula
;~~~~~~~~~~~~~cyob                    _ i,  -C   - /'C    ony I     :
.   'cq  t.,,  - '' | i             'FORMULA II ;35     wherein R and R1
are hydrogen or methyl, at least one of R or R, being hydrogen; I  R2' and
R3' are hydrogen or methoxy, at least one of R2' or R3' being methoxy; * .
n is l or 2; and when n is 1 and R,2' and R3' are both methoxy, then either
R or R. is methyl and * 40    when R is metiyl, 12 and R3 are both hydroxy;
with hydrobromic acid and optionally  40 



convcrting to the pharmaceutically acceptable salts. 4. The process
according to claim 3, which comprises refiuxing the methwcy * i
secondary amine of formula II with concentrated hydrobromic acid in the
presence of l- .....  jan inert solvent 45          5. The process
according to claim 3 or 4 for preparing 3,4-dihydroxy-N- [3-(4-  45
hydroxyphenyl)-l-methyl-n-propyl]-,P-phenethylamine which comprises
catalytically hydrogenating a reaction mikture containing
I-(4-methoxyphenyl)-3-butanone and .1
In.e    li,  i  ,   ..     C    0     >      :         ::00
I~~~~~~~lill~~~ilvililiIC   LMil!D S               0    W
"'.:S'','V~~~~~~~~~~~~~~~~~~~~~~~~~~701,11                ''"f I I
S~~~~~~~~~~~~jP N   : ht11111   ,:H  it.   101 ~~~~ ~ ~ ~~'     14
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in an inert solvent, to form  3,4-dimnethoxy-N-[3-(4-methoxy-
phenyl)-1-rnethyl-n-propyl]-phenethyla inire and reacting the trimethoxy
secondary amine thus obtained with hydrobromic: acid. 6. The process
according to claim 3 or 4 which comprises reacting 3-(4-methoxy- 5
*phenyl)-l-methyl-n-propymaLnine and 3,4-dimethoxyphenylacetic acid,
reducing the 2-      5 (3,4-dimethoxyphenyl)-N-
(4-methoxvphenyl.--methyl-n-propyl)acetamide  thus ob- tained with boitare,
and reacting the resulting 3,4-dimnethoxy-N- [3- (4-methoxyphenyl)J 10
l-me-thyl-n-propylj-fi-phenete!yiamine wvith lydrobromic acid. 7. A process
according- to chtlin 3 or 4 for preparing 3,4-dihydroxy-N-[3-(4- ho
llydroxyphenyl)-i-nietlyl-n.-propyll-,9-phenylanoiine  which  comprises
reacting  p-  10 I            merhoxyphenyi propenyl ketone with
honioverrrylamine in the presence of an inert . j-;   - isolvent,
catalytically  hydrogenating the 3-(3,4-diniethoxyphenylethylamino)-1-(4- I
' t;  -     met oxyphenyl)-butane-1-one thus obtained, precipitating as a
product of the catalytic hydrogenation   3,4-dimerthoix-N-
[3-(4-methoxypher.yl)-l-methyl-n .propyl]-83-phen- .  i     15  tedylamine
hydrochloride, and treating the product with hydrogen bromide.
15 S. A process according lo claim 3 or 4 for preparing
3,4-dihydroxy-N-[3-(3-; hydroxyphenyl)-n--prnpylj-,6-phenethylamine which
comprises reacting 3,4-dimethoxy- phenetbylamine and 3- (3-me-hoxyphenyl
)-n-propyl bromide, and treating the 3,4- ' f
dimethoxy-N-[3-(3-methloxyphenyl-n-propylj-fi-phenethylamine thus obtained
with 20       hydrogen bromide.
20 9. A process according to claim 3 or 4 for preparing
3,4-dihydroxy-N-[3-(3,4- dihydroxy-nz-propyl]-fi-plenethy amine which
comprises reacting 3,4-dimethoxyphen- ethylamine and
iS-(3,4-diniiethoxyphenyl)propionic acid, reducing the N-(3,4-dimeth-
oxyphenylethyl)-3,4-dimethoxypiienylpropionamide thus obtained with borane,
and 25       reacting the resulting
3,4-dimethoxy-N-[3-(3,4-dimethoxyphenyl)-n-propyl]j,8-phen-  25 ethylamine
with hydtobromic acid. 10. A process according to any of the preceding
claims which tomprises resolving a racemIc mixture of a. compound of
formula II, and then individually reacting the '30       resolved d- and 1-
amines with hydrobromic acid to obtain the corresponding d- and  30 '30
1-phennlic amines.
30 II jIIt  ,                     1). The dopamnine derivatives of claim  I
substantially as herein specifically ' L' - ! -  . i;,, ,   ' described.
12. The process of claim  3 substantially as herein described in any of the
Examples. : I    . i~j-LANGNBR PARRY, Chartered Patent Agents, Chichester
House, . ^ | 1                          278---282 High Holborn, 
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