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Aryl-(2-Pyridyl) Aryl-Substituted Tertiary Amines We, SCHERICO LIMITED, of
Kapellplatz, 10, Thus, the d- forms normally and particu- Lucerne,
Switzerland, a Swiss Company, do  larly provide markedly enhanced antihis-
hereby declare the invention for which we  taminic components substantially
free of pray that a patent may be granted to us and  untoward side effects,
and the l- forms there- 5 the method by which it is to be performed, of
yield, normally, substances having local 50 to be particularly described in
and by the  anesthetic properties, valuable psychothera- following
statement: -                   peutic application, e.g., as non-addictive
This invention relates to certain novel op-  sedatives, hypnotics and
ataraxic agents, and tically active forms of aryl-(2-pyridyl)-alkyl  which
are also useful as antiemetics in the 10 substituted tertiary amines and to
processes  alleviation of the symptoms of motion sick- 55 for preparing the
same. More particularly, ness.  These isomers can be employed the invention
relates to therapeutic optically  pharmaceutically either in the form  of a
active forms of aryl-(2pyridyl)-alkyl sub-  free base or in the form of
their non-toxic stituted tertiary amines and certain halogen  acid addition
salts as described hereinafter. 15 substituted derivatives thereof as well
as to    The pharmacologically active optical an- 60 the method of
producing these compounds. tipodes of the invention are resolved from
Heretofore, racemates of certain members  racemates of amine compounds of
the fol- of this class of amines [e.g. dl-3-(2-pyridyl)-  lowing general
formula: 3-p-chlorophenyl-N, N-dimethylpropylamine ]           R 20 have
been known to be highly effective
65 against histamine-induced allergic reactions,    Py - [err] which are
brought about by a large and var-  wherein Py is 2-pyridyl, R is phenyl or
a ied  number of causative  agents. The  halogenated phenyl and [err] is a
dialky- antihistaminic activity uniquely manifested  lamino group or a
morpholino, pyrrolidino 25 by these substances coupled as it has been  or
piperidino residue. Preferably the alkyl 70 with a significant reduction in
undesirable  groups are lower alkyl groups, by which we toxic reactions
over those materials pre-  mean alkyl groups having not more than 8 viously
known, has represented a prominent  carbon atoms. but apparently conclusive
achievement which    The process of the invention comprises 80 wide and
intensive study has hitherto failed  treating a dl-amine as described
hereinabove 75 to eclipse.                              with an optically
active d- or l- isomer of a However, we have now succeeded in re-
substituted succinic acid and most desirably solving these
dl-aryl-(2pyridyl)-alkyl sub-  a mono-substituted succinic acid wherein
stituted tertiary amines as described herein-  the substituent can, for
example, be an aryl, 85 after into their optically active d-( + ) and l-
alkoxy, nitro- or halogen-substituted aryl, 80 (-) forms by reaction of the
racemates with  thienyl, aralkyl, cycloalkyl, or alkyl radical, certain
optically active acids, thus for the  in the presence of an organic
solvent, i.e., first time making these isomers available for  a
non-reactive compatible solvent such as an therapeutic use; and for the
first time sub-  aliphatic alcohol, to cause the formation of 40 stantially
isolating and significantly increas-  the . corresponding
diastereoisomeric salts85 ing the antihistaminic activity in certain of
thereof, separating the salts so obtained by these isomers while.
simultaneously produc-  fractional crystallization, and releasing each ing
the optical antipodes thereof, which are  of the desired d- and l- isomers
from the useful, as valuable psychotherapeutic agents  separated amine
salts. In carrying out this 45 substantially free of antihistaminic
activity. process, it is normally preferable to use 90    2
834,984 equivalent amounts of racemate and optic-  tion of symptoms of
nausea due to preg- ally active acid.  However, these propor-  nancy,
Meniere's syndrome, nausea follow- tions are in no way critical and mole
ratios  ing general anesthesia and the like. of amine racemate to optically
active acid    Among these acidic xanthines which can 5 of 2: 1 are wholly
operative and indeed un-  be so employed are the chloro, bromo, and 70 der
certain  circumstances preferred.  It  iodo derivatives of theophylline and
related should be noted that it is significantly ad-  xanthines which have
a hydrogen atom in vantageous to employ either of the d- and  the seven
position.  Illustrative of these 



l- isomers of phenylsuccinic acid as the re-  xanthines are the following:
3-methyl-8- 10 solving agent, particularly where it is sought
chloroxanthine,  8-chlorotheophylline,  8- 75 to separate out the optical
antipodes of halo-  bromotheophylline, 8-chloroxanthine, 8-iodo- genated
racemates, such as for example, dl-  1,3-diethylxanthine,
8-iodotheophylline, 1,3- 3 - (2 - pyridyl) - 3-p-chlorophenyl- N, N - di-
diethyl-8-chloroxanthine,  1,3-diethyl-8-bro- methylpropylamine or
dl-3-(2-pyridyl)-3-p-  moxanthine and 8-bromoxanthine. Salts of 15 bromo -
phenyl-N, N - dimethy]propylamine.  the antihistaminic isomers of the
invention 80 The liberation of the isomeric free amine  and acidic
xanthines can be prepared by can be accomplished by the introduction of
forming a mixture of the isomer of the free the isolated isomeric salt into
aqueous alkali  amine and a haloxanthine, preferably, al- (e.g., sodium
carbonate, potassium hydrox-  though not necessarily, in approximately 20
ide, sodium hydroxide) and a suitable selec-  equivalent amounts, in a
suitable polar sol- 85 tive organic solvent, that is a substantially  vent,
such as for example, the lower alcohols, water-immiscible solvent such as
for exam-  e.g., methanol, ethanol, and ketones, e.g., ple, diethyl ether,
benzene, methyl isobutyl  acetone, methylethyl ketone, and mixtures ketone,
isopropyl acetate, isobutyl alcohol  thereof with water; ethers and
hydrocarbons. 25 or sec. butyl alcohol in which the free amine  The desired
salt crystallizes out normally 90 base is soluble.
when the solution is chilled or upon stand- The d- and l- optical isomers
obtained in  ing at room temperature for more extended accordance with the
practice of our inven-  periods of time. This precipitation can be tion are
obtained in pure form and substanti-  aided by the introduction of ether,
benzene 30 ally free of their optical antipodes and can  or like suitable
organic solvent into the solu- 95 be reacted directly with suitable mineral
and  tion. By way of further illustration, approxi- organic acids, such as,
for example, hydroch-  mately equivalent amounts of amine base loric acid,
hydrobromic acid, sulfuric acid,  and haloxanthine can be mixed with small
phosphoric acid, tartaric acid, citric acid,  amounts of water at
temperatures in the 35 succinic acid and most desirably maleic acid  range
of 45[err]C to 100[err]C to form a thick paste 100 and gluconic acid
preferably in equimolar  or granular material, which upon chilling amounts
and in a suitable solvent to form  becomes solid, and can be broken up, and
the corresponding non-toxic, therapeutically  ground to a powder which is
then dried. useful acid addition salts thereof.         The preferred
optically active isomers ob- 40  In addition, the therapeutic applications
tained in accordance with the practice of the 105 of the antihistaminic
isomers of the inven-  invention are d-3-(2-pyridyl)-3-p-chloro- tion,
e.g., d-3-(2-pyridyl)-3-p-chlorophenyl-  phenyl-N, N-dimethylpropylamine,
d- 3- (2- N,N - dimethylpropylamine  and  d - 3 - (2 -  pyridyl) - 3-
p-bromophenyl- N, N- dimethyl- pyridyl) - 3 - p - bromophenyl-N,
N-dimethyl-  propylamine, d-3-(2-pyridyl)-3-phenyl-N, N- 45 propylamine and
d-3-(2-pyridyl)-3-phenyl-  dimethylpropylamine, and l-3-(2-pyridyl)-3- 110
N,N-dimethylpropylamine, can be extended  phenyl-NN-dimethylpropylamine. by
reaction thereof with acidic xanthines    The d- and 1- isomers of the
invention and particularly haloxanthines to form the  either as the free
base or in the form of a salts thereof. It should be noted that hither-
non-toxic salt thereof e.g., maleate, glucon- 50 to it has been suggested
to employ various  ate or, theophyllinate, can be administered 115
antihistamines in the form of their substitu-  orally in the form of
tablets, elixirs or cap- ted xanthine salts to neutralize the untoward
sules. In tablet form, they are compounded side effects of these former
compounds.  with an inert carrier which may contain a These undesirable
reactions have been so  suitable binder, such as, for example, gums, 55
substantially eliminated by the process of  starches and sugars. They may
be incor- 120 the invention  and  particularly in those  porated into a
gelatin capsule, and can also antihistaminic  d- isomers described  im-  be
formulated into elixirs which have the mediately above as to render this
conversion  advantage of being susceptible to manipula- where performed for
this reason alone es-  tions in flavor by the addition of standard 60
sentially valueless. However, salts of these  natural or synthetic
flavoring  materials  125 isomers, as well as others within the scope
Where desired, the isomers of the invention of this invention, are so
devoid of undesir-  and their corresponding salts can be adminis- able side
effects that they are of particular  tered parenterally by incorporation
thereof and enhanced utility over compounds here-  into suitable injectable
solutions employing 65 tofore known in the alleviation and preven   such
non-toxic carriers as, for example;  130    834,984
3 water, propylene glycol or polyethylene gly- phenyl - 1 -
morpholinopropane,  d- 3 - (2 - col. They can also be formulated into topi-
pyridyl)-3-p - chlorophenyl - 1 - pyrrolidino- cal ointments, creams and
the like when  propane, 1-3-(2-pyridyl)-3-p-chlorophenyl-1- topical
application to the skin or mucosa  pyrrolidinopropane,  d - 3 - (2 -
pyridyl)-3-p- 5  is the preferred mode of administration   chlorophenyl - 1
- piperidinopropane, l-3-(2- 70 Similarly they may be employed in standard
pyridyl) - 3 - p - chlorophenyl- 1-piperidino- formulations for ear and
ophthalmic sus- propane,  d-3-(2-pyridyl)-3-p-chlorophenyl- 



pensions. Where oral or parenteral admin-  1-morpholinopropane and
l-3-(2-pyridyl)-3- istration of the halogenated antihistamines,
p-chlorophenyl-1-morpholinopropane. 10 e.g.,
d-3-(2-pyridyl)-3-p-chlorophenyl-N, N-    Examples of the optically active
substi- 75 dimethylpropylamine and d-3-(2-pyridyl)-3-  tuted succinic acids
which can be employed p - bromophenyl- NN- dimethylpropylamine,  in the
practice of the invention are the d- and their non-toxic salts is
undertaken, and 1- isomers of each of the following: total daily dosages of
from about 5 mg. to  o-chlorophenyl-succinic acid, p-nitrophenyl 15 50 mg.
are desirable; with the non-halogena-  succinic acid,
p-methoxyphenylsuccinic acid, 80 ted antihistaminic derivative,
d-3-(2-pyridyl)-  [err]-2-thienylsuccinic acid, monobenzylsuccinic
3-phenyl-N,N-dimethylpropylamine, a daily  acid, methylsuccinic acid,
butylsuccinic acid, oral or parenteral dosage in the range of 25
ethylsuccinic  acid,  propylsuccinic  acid, mg. to 200 mg. is preferred.
For topical ap-  cycopentylsuccinic acid, and preferably as 20 plication or
use in nasal sprays or ear and  noted above, phenylsuccinic acid.   85
ophthalmic suspensions daily applications of    The non-reactive  organic
solvent em- the halogenated antihistaminic compounds  ployed herein to
effect the desired resolution in a dosage range of 0.25 per cent (2.5 mg/
of optical isomers is not narrowly critical ml.) to 2.0 per cent (20.0
mg/ml.) and more  and while aliphatic alcohols such as iso- 25 are
acceptable, and in the case of the non-  propyl alcohol, isobutyl alcohol,
n-butyl al-90 halogenated form, up to 5 per cent (50 mg/  cohol, secondary
butyl alcohol, and particu- ml.) is often preferred. Psychotherapeutic-
larly ethanol (i.e., absolute and aqueous ally active isomers and their
non-toxic salts, solutions thereof wherein water can be such  as, for
example, l-3-(2-pyridyl)-3-  present in concentration of up to 20 per
phenyl-N,N-dimethylpropylamine or the cor-  cent and more) are preferred,
other solvents 95 responding maleate thereof can be adminis-  and
combinations thereof are wholly opera- tered orally or parenterally in a
dosage range  tive. (Percentages referred to herein unless of from 25 mg.
to 100 mg. daily.         otherwise explicitly indicated refer to per- The
optical antipodes  of the  non-  centages by weight) Thus, for example, 35
halogenated compounds of the invention, ketones (e.g. acetone, methylethyl
ketone), 100 such as, for example, d- and 1-3-(2-pyridyl)-  esters (e.g.,
isopropyl acetate, ethyl acetate, 3-phenyl-N,N-dimethylpropylamine can, in
butyl acetate), nitriles (e.g., acetonitrile or addition to being prepared
from the corre-  propionitrile) can also be employed. sponding racemic
mixture as described here-   It should be noted that while the process 40
in be produced by dehalogenation of the  of the invention is normally
carried out be- 105 corresponding  halogen  (e.g.,  bromine, tween about
20[err]C. and 100[err]C., higher and chlorine) substituted phenyl optical
isomers. lower temperatures can also be used. Gener- This dehalogenation
step is desirably accom-  ally, temperatures in excess of about 100[err]C.
plished by standard catalytic dehalogenation  should not be used since they
tend to have a 45 procedures. An illustrative method com-  deteriorative
effet on the resolved isomers 110 prises forming a mixture of the
halogenated  thereof. amine dissolved in a suitable solvent (e.g.,   The
following examples are further illus- an aliphatic alcohol) and preferably
in the  trative of the invention: presence of at least an equivalent amount
EXAMPLE 1 50 of mineral acid (e.g., hydrochloric acid, hy-    Twenty grams
of d-phenylsuccinic acid 115 drobromic acid, phosphoric acid) or organic
and 28 g. of 3-(2-pyridyl)-3-p-chlorophenyl- acid, (e.g., acetic acid or
propionic acid)  NN-dimethylpropylamine are dissolved in with palladium on
charcoal in the presence  400 ml. of absolute ethyl alcohol and of hydrogen
and preferably in a closed  allowed to stand at room temperature until 55
vessel.                                  crystallization is effected. The
crystals are 120 Further illustrative of the optically active  filtered,
washed with absolute ethyl alcohol isomers prepared according to the
practice  and recrystallized from 300 ml. of this sol- of the invention
are:  l-3-(2-pyridyl)-3-p-  vent in the same manner. The crystals so
chlorophenyl-N,N-dimethylpropylamine, 1-3-  obtained are recrystallized
twice from 80% 60 (2-pyridyl)-3-p-bromophenyl-NN-dimethyl-  ethyl alcohol
using 3.5 ml. per gram of com- 125 propylamine, -d- 3 -
(2-pyridyl)-3-p-bromo-  pound in the same manner as described
phenyl-1-pyrrolidinopropane, l-3-(2-pyridyl)-  above and pure
d-3-(2-pyridyl)-3-p-chloro- 3-p-bromophenyl-1-pyrrolidinopropane, d-3-
phenyl-N,N-dimethylpropylamine d-phenyl- (2-pyridyl) - 3-p-bromophenyl -1
-morpho-  succinate is obtained, melting point (M.P.) 65 linopropane,  l- 3
- (2 - pyridyl)-3-p-bromo-  145-147[err], (specific optical rotation at
25[err]C.) 130    4                                       834,984 [err]
(+)98.7 (conc., in 1%  dimethylforma-  44.1[err] (conc., 1% in
dimethylformamide). EXAMPLE 3 mide).
Sixteen grams of raceinic 3-(2-pyridyl)-3- This salt is shaken with 100 ml.
of diethyl p-bromophenyl - N,N - dimethylpropylamine 5 ether and 50 ml. of
20% aqueous potassium   and 9.7 g. of d-phenylsuccinic acid are dis- 70
carbonate; the ether layer is separated, dried  solved in 150 ml. of
absolute alcohol and 



over anhydrous potassium carbonate, filtered  kept at room temperature
until crystalliza- and the ether is removed in vacuo. The  tion is
effected. The crystals are filtered, d - 3 (2 - pyridyl)-
3-p-chlorophenyl-N,N-  washed with absolute ethyl alcohol, and re- 10
dimethylpropylamine so obtained is a mobile  crystallized from the same
solvent using 5 ml. 75 oil; [err] (+) 49.8 (conc., 1%  in dimethyl-
thereof per gram of solid. Three subsequent crystallizations from 80%
alcohol give d-3- formamide).                              (2 - pyridyl) -
3 - p - bromophenyl - N,N - 4.3 g. of the above base and 1.8 g. of
dimethylpropylamine - d - phenylsuccinate; 15 maleic acid are dissolved in
20 ml. isopropyl  M.P. 152-154[err]C; [err] (+) 91[err]. (conc., 1% 80
acetate and kept at room temperature until                  D
crystallization is complete. The crystals are  in dimethylformamide).
filtered, washed with ethyl acetate and re-   The free base, d - 3 -
(2-pyridyl) - 3 - p - crystallized from  15 ml. of this solvent in
bromophenyl - N,N - dimethylpropylamine, 20 the same manner. The
crystalline d-3-(2-  is obtained from this salt with diethyl ether 85
pyridyl) - 3 - p - chlorophenyl-NN-dimethyl-  and aqueous potassium
carbonate as des- propylamine maleate so formed is then fil-  cribed in
example 1; [err] (+) 42.7[err] (conc., tered  off and dried.  M.P.
113-115[err]C, [err] (+) 44.3 (conc., 1% in dimethylforma-  1% in
dimethylformamide). 25   D
EXAMPLE 4        .        90 mide).                                     Ten
grams of d-3-(2-pyridyl)-3-p-bromo- EXAMPLE 2
phenyl-NN-dimethylpropylamine and 5.5 g. The original mother liquor from
the  of d-glucono-[err]-lactone are mixed in 50 ml. preparation  of
d-3-(2-pyridyl)-3-p-chloro-  of 50% aqueous alcohol and kept at 50[err]C.
80 phenyl - N,N - dimethylpropylamine - d - for two hours. The solvent is
then removed 95 phenylsuccinate of Example 1 above, is  in a vacuum and the
desired salt, d-3-(2- evaporated to dryness in vacuo and the
pyridyl)-3-p-bromophenyl - N,N - dimethyl- residue is shaken with ether and
excess 20%   propylamine-d-gluconate,  remains  as a aqueous potassium
carbonate. The ether  colorless viscous oil. 35 layer is separated, dried
over anhydrous               EXAMPLE 5                 100 potassium
carbonate, filtered and distilled    Sixteen grams of racemic
3-(2-pyridyl)-3- in vacuo to leave an oil [err] (-) 39.2[err]
p-bromophenyl - N,N-dimethylpropylamine D           and 9.7 g. of
l-phenylsuccinic acid are dis- (conc., 1% in dimethylformamide) consisting
solved in 150 ml absolute ethyl alcohol and 40 of about 75%
1-3-(2-pyridyl)-3-p-chloro-  retained at room temperature until crystal-
105 phenyl-NN-dimethylpropylamine and 25%  lization is effected  The
crystals are filtered, of the racemate. Nine grams of this mix-  washed
with absolute ethyl alcohol and re- ture and 6.5 g. of l-phenylsuccinic
acid are  crystallized from the same solvent using 5 dissolved in 125 ml.
of absolute ethyl alcohol  ml. thereof per gram of solid. Three subse- 45
and kept at room temperature until crystal-  quent crystallizations from
80% alcohol give 110 lization is complete. The crystals are filtered  l - 3
- (2 - pyridyl) - 3 - p - bromophenyl- and crystallized twice from  80%
alcohol  N,N - dimethylpropylamine - l - phenyl- using 3.5 ml. of solvent
per gram of com-  succinate; M.P. 153-154[err]C; [err](-) 91[err] pound.
The l-3-(2-pyridyl)-3-p-chlorophenyl-                             D 50 N, N
- dimethylpropylamine - l - phenylsuc-  (conc., 1 %  in dimethylformamide).
The 115 cinate  so  obtained  is characterized  as  free base is obtained
from  this salt with follows: M.P. 144-146[err]C. [err] (-) 98.1[err]
diethyl ether and aqueous potassium carbo- nate as described in Example 1.
(conc., 1% in dimethylformamide). The free              EXAMPLE 6 55 1 - 3
- (2 - pyridyl) - 3 - p - chlorophenyl - N,   Twenty-four grams  of racemic
3-(2- 120 N-dimethylpropylamine is obtained from   pyridyl) - 3 - phenyl -
N,N - dimethylpropyl- this salt as described for d-3-(2-pyridyl)-3-p  amine
and 19.4 g. of d-phenylsuccinic acid chlorophenyl-N,N-dimethylpropylamine
in  are dissolved in 200 ml. absolute isopro Example 1. It is a clear,
mobile liquid, panol and kept at room temperature until 60 [err]
(-)49.7[err] (conc., 1% in dimethylforma-  crystallization is effected to
yield d-3-(2- 125 pyridyl) - 3 - phenyl - N,N - dimethylpro- mide), and is
converted to the correspond-  amine-d-phenylsuccinate. The crystals are ing
maleate salt, by the procedure described  filtered, washed with the same
solvent and in Example 1; M.P. 113-115[err]C.; [err] (-)  recrystallized as
described in Example 1 65                                  D       using 5
ml. of solvent per gram of crystal- 130    834,984
5 line solid.  Recrystallization is repeated
[err]-chlorophenyl-N,N-dimethylpropyamine. until the [[err]] is( +
)105.9[err] (conc., 1%  in           EXAMPLE 10 D
Ten grams of d-3-(2-pyridyl)-3-p-chloro- dimethylformamide); M.P.
118-120[err]C.       phenyl-NN-dimethylpropylamine and 6.5 g. 5
EXAMPLE 7                   of d-glucono-[err]-lactone are mixed in 50 ml.
70 



d - 3 - (2 - pyridyl) - 3 - phenyl - NN-di-  of 50% aqueous alcohol and
kept at 50[err]C. methylpropylamine is also  prepared  by  for two hours.
The solvent is then removed catalytic dehalogenation of the optically  in a
vacuum  to leave the desired salt, active base from Example 1.
d - 3 - (2 - pyridyl) - 3 - p - chlorophenyl- 10  Fifteen  grams of
d-3-(2-pyridyl)-3-p-  NN-dimethylpropylamine-d-gluconate, as a  75
chlorophenyl-N,N-dimethylpropylamine, 150  viscous colorless oil. ml. of
methanol containing 10 cc. of glacial            EXAMPLE 11 acetic acid and
3 g. of 5%  palladium  on    Twenty-one grams of d-benzylsuccinic acid
charcoal catalyst are shaken under hydrogen  and  27.6  g. of
3-(2-pyridyl)-3-p-chloro- 15 at 50 psi. until the theoretical pressure drop
phenyl-NN-dimethylpropylamine  are  dis- 80 is obtained.  The catalyst is
filtered, the  solved in 175 ml. of absolute alcohol and solvent removed in
vacuo and the residue is  allowed to crystallize at room temperature.
shaken with excess 20% aqueous potassium   After several of such
crystallizations, pure carbonate and ether. The ether is separated,  d  3 -
(2-pyridyl) - 3 - p - chlorophenyl-N, 20 dried over anhydrous potassium
carbonate,  N-dimethylpropylamine-d-benzylsuccinate is85 filtered and
evaporated  to leave d-3-(2-  obtained. pyridyl) - 3 - phenyl - N,N -
dimethylpropyl-    The salt is filtered and shaken with 100 amine, [err] (
+ ) 64.4[err] (C = 1% in dimethyl-  ml. of diethyl ether and 50 ml. of 20%
aque- D                                ous potassium carbonate; the ether
layer is 25 formamide).                              separated, dried over
anhydrous potassium 90 EXAMPLE 8                  carbonate, filtered and
the ether removed on Twelve grams of d-p-nitrophenylsuccinic  a steam bath.
The product obtained is a acid (obtained by nitrating d-phenylsuccinic
mobile oil, d-3-(2-pyridyl)-3-chlorophenyl- acid with fuming nitric acid at
0[err]C.) and 12  NN-dimethylpropylamine. 30 g. of racemic
3-(2-pyridyl)-3-phenyl-NN-               EXAMPLE 12                95
dimethylpropylamine are dissolved in 200    Ten grams of
l-cyclohexylsuccinic acid and ml. 95%  alcohol and then kept at room   16
g. of 3-(2-pyridyl)-3-p-bromophenyl-N,N- temperature until crystallization
is complete. dimethylpropylamine are dissolved in 160 The  crystals of
d-3-(2-pyridyl)-3-phenyl-  ml. of absolute alcohol and allowed to crys- 35
N,N-dimethylpropylamine  d-p-nitrophenyl-  tallize by standing at room
temperature. The 100 succinate  are filtered  off, washed  with  product is
filtered off and recrystallized from alcohol and recrystallized from this
solvent  this solvent until the pure isomer is obtained. until pure.
The salt is shaken with 100 ml. of diethyl The salt is filtered and shaken
with 100  ether and 50 ml. of 20% aqueous potassium 40 ml. of diethyl ether
and 50 ml. of 20%   carbonate; the ether layer is separated, dried 105
aqueous potassium  carbonate; the ether  over anhydrous potassium
carbonate, filtered layer is separated, dried over anhydrous  and the ether
removed on a steam bath The potassium carbonate, filtered and the ether
product obtained is a mobile oil, l-3-(2-pyri- removed on a steam  bath.
The product  dyl) - 3 - p - bromophenyl - N,N - dimethyl- 45 obtained is a
mobile oil, d-3-(2-pyridyl)-3-  propylamine.
phenyl-N,N-dimethylpropylamine.                        EXAMPLE 13 EXAMPLE
9-    .              A mixture of 15 grams of d-3-(2-pyridyl)- Twenty-three
grams of d-o-chlorophenyl-  3 - p - chlorophenyl - N,N - dimethylpro-
succinic acid and 28 g. of 3-(2-pyridyl)-3-p- pylamine, and 12 grams of
8-bromotheo- 50  chlorophenyl-NN-dimethylpropylamine  are  phylline are
dissolved in 75 cc. of hot alcohol 115 dissolved in 300 ml. of absolute
alcohol and  and 25 cc. of hot water.  The solution thus allowed to stand
at room temperature over-  formed is cooled and diethyl ether is added
night. The crystals are filtered off, washed  to cause the separation out
of a light vis- with  absolute alcohol and  recrystallized  cous
water-soluble oil, d-3-(2-pyridyl)-3-p- 55 four times from this solvent in
the same  chlorophenyl - NN - dimethylpropylamine- 120 manner to give
d-3-(2-pyridyl)-3-p-chloro-    8-bromotheophyllinate. The theophyllinate
phenyl - N,N - dimethylpropylamine - d - [err] -  salt is separated from
the solution and dried chlorophenylsuccinate.                   at about
65[err]C. for several days after which The salt is filtered and shaken with
100  period of time the salt has partially crystal- ml. of diethyl ether
and 50 ml. of 20%   lized.  Crystallization is further effected by 125
aqueous potassium  carbonate; the ether  drying in a desiccator at room
temperature layer is separated, dried over anhydrous                EXAMPLE
14 potassium carbonate; filtered and the ether    The 8-bromotheophylline
salt of d-3-(2- removed on a steam  bath.  The product
pyridyl)-3-phenyl-N,N - dimethylpropyl- obtained is a mobile oil,
d-3-(2-pyridyl)-3-  amine is prepared according to the meth-   180    6
834,984 od described in Example 13 employing 13.5  compound having the
general formula:    65 g. of d-3-(2-pyridyl)-3-phenyl-N,N-dimethyl-
[err] propylamine and 12 g. of 8-bromotheophyl- line in 100 cc. of boiling
methylethyl ketone 



5  containing 5 cc. of water.  This solution is  wherein X is chlorine or
bromine and Py filtered, evaporated  and  triturated  with  and [err] have
the same significance as in 70 chilled diethyl ether to yield the desired
salt.  Claim 1. EXAMPLE 15                   5. Process as claimed in Claim
4 wherein A mixture of 20 g. of Raney Nickel cata-  [err] is a
dimethylamino group. 10 lyst, 17 g. of l-3-(2-pyridyl)-3-p-chlorophenyl-
6. Process as claimed in any of the pre- N,N-dimethylpropylamine, 2.5 g. of
sodium   ceding claims followed by conversion of the 75 hydroxide in 200
cc. of anhydrous ethanol  optically active product into its salt with an
was shaken with hydrogen in a Parr appara-  8-halogenoxanthine or
8-halogenotheophyl- tus at room temperature and a pressure of  line having
an unsubstituted 7-position. 15 60 lbs.  After the uptake of the
theoretical   7. Process for the production of optically quantity of
hydrogen the catalyst was re-  active compounds having the general for- 80
moved by filtration, washed thoroughly with  mula given in Claim 1
substantially as des- anhydrous ethanol and the filtrate concen-  cribed
with reference to each of the foregoing trated to a residue.  The latter
was made  Examples. 20 alkaline with sodium hydroxide and the oil   8.
Optically active compounds having the extracted with ether.  The ether was
re-  formula:                              85 moved and the residue
distilled to yield 14.5          R g. of
l-3-(2-pyridyl)-3-phenyl-N,N-dimethyl- propylamine. b.p. 138-140[err] (1.5
mm.) [err] 25 (-) 63.5[err] (conc., 1%  in dimethylform-  wherein Py, R,
and [err] have the same signi- ficance as in Claim 1.                 90
amide).                                    9. Optically active compounds as
claimed WHAT WE CLAIM IS: -                   in Claim 8 wherein [err] is a
dimethylamino 1. Process for the production of optically  group. 30 active
compounds having the general for-   10. Optically active compounds
asclaimed mula:                                      in Claim 9 wherein R
is phenyl.         95 R                            11. Optically active
compounds asclaimed in Claim 9 wherein R is p-chloro- or p- [err]
bromo-phenyl. 35  wherein [err] is 2-pyridyl, R is phenyl or a    12.
Diastereoisomeric salts of optically ac- halogenated phenyl and [err] is a
dialkylamino  tive compounds claimed in any of Claims 100 group or a
morpholino, pyrrolidino or piperi-  8-11. dino residue, which comprises
treating a    13. A phenylsuccinate of an optically ac- racemate of a
compound having the above  tive compound claimed in any of Claims 40
formula with an optically active, substituted  8-11. succinic acid in a
suitable solvent, separating    14. A phenylsuccinate of d-3-(2-pyridyl)-
105 the diastereoisomeric salts as formed by frac-
3-phenyl-N,N-dimethylpropylamine. tional crystallisation and regenerating
the d-    15. A phenylsuccinate of d-3-(2-pyridyl)- and the l- isomers from
the separated amine  3-p-chloro- or -bromo-phenyl-N,N-dimethyl- 45 salts.
propylamine. 2. Process as claimed in Claim 1 wherein    16. A non-toxic
salt of an optically active 110 R is phenyl or p-chlorophenyl or p-bromo-
compound claimed in any of Claims 8-11. phenyl, and [err] is dimethylamino.
17. An 8-halogenoxanthine salt of an op- 3. Process as claimed in Claim  1
or 2  tically active compound claimed in any of 50 wherein R is p-chloro-
or p-bromo-phenyl,  Claims 8-11, the halogenoxanthine having an followed by
removal of the halogen by re-  unsubstituted 7-position.            115
duction, e.g. by hydrogenation in the pres-    18. An
8-halogenotheophylline salt of an ence of a palladium catalyst.
optically active compound claimed in any of 4. Process for the production
of optically  Claims 8-1 1. 55 active compounds having the general for-
19. Maleates, and gluconates of optically mula:
active compound claimed in any of Claims 120 R                        8-11.
[err]                       URQUHART-DYKES & LORD, 60 wherein Py and [err]
have the same signific-  Maxwell House, 11, Arundel Street, Strand, ance as
in Claim 1, which comprises remov-           London, W.C.2, ing the halogen
by reduction, e.g. by hydro-              and genation with hydrogen in the
presence of a     12, South Parade, Leeds 1, palladium catalyst, from an
optically active    Chartered Patent Agents. Printed for Her Majesty's
Stationery Office by Wickes & Andrews, Ltd., E.C.4.  684/2.-1960 Published
at The Patent Office, 25, Southampton Buildings, London, W.C.2. from which
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od described in Example 13 employing 13.5  compound having the general
formula:    65 g. of d-3-(2-pyridyl)-3-phenyl-NN-dimethyl-            [err]
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yield 14.5 g. of l-3-(2-pyridyl)-3-phenyl-N,N-dimethyl- propylamine b.p.
138-140[err] (1.5 mm.) [err] (-)63.5[err] (conc., 1%  in dimethylform-
wherein Py, [err] and [err] have the same signi- ficance as in Claim 1.
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compounds as claimed WHAT WE CLAIM IS: -                     in Claim 8
wherein [err] is a dimethylamino 1. Process for the production of optically
group. 30 active compounds having the general for-    10. Optically active
compounds as claimed mula:                        -            in Claim 9
wherein R is phenyl.         95 R                            11. Optically
active compounds as claimed in Claim  9 wherein R is p-chloro- or p-
bromo-phenyl. 35 wherein [err] is 2-pyridyl, R is phenyl or a    12.
Diastereoisomeric salts of optically ac- halogenated phenyl and [err] is a
dialkylamino  tive compounds claimed in any of Claims 100 group or a
morpholino, pyrrolidino or piperi-  8-11. dino residue, which comprises
treating a    13. A phenylsuccinate of an optically ac- racemate of a
compound having the above  tive compound claimed in any of Claims 40
formula with an optically active, substituted  8-11. succinic acid in a
suitable solvent, separating    14. A phenylsuccinate of d-3-(2-pyridyl)-
105 the diastereoisomeric salts as formed by frac-
3-phenyl-N,N-dimethylpropylamine. tional crystallisation and regenerating
the d-    15. A phenylsuccinate of d-3-(2-pyridyl)- and the l- isomers from
the separated amine  3-p-chloro- or -bromo-phenyl-N,N-dimethyl- 45 salts.
propylamine. 2. Process as claimed in Claim 1 wherein    16. A non-toxic
salt of an optically active 110 R is phenyl or p-chlorophenyl or p-bromo-
compound claimed in any of Claims 8-11. phenyl, and [err] is dimethylamino.
17. An 8-halogenoxanthine salt of an op- 3. Process as claimed in Claim 1
or 2  tically active compound claimed in any of 50 wherein R is p-chloro-
or p-bromo-phenyl,  Claims 8-11, the halogenoxanthine having an followed by
removal of the halogen by re-  unsubstituted 7-position.              115
duction, e.g. by hydrogenation in the pres-    18. An
8-halogenotheophylline salt of an ence of a palladium catalyst.
optically active compound claimed in any of 4. Process for the production
of optically  Claims 8-11. 55 active compounds having the general for-
19. Maleates, and gluconates of optically mula:
active compound claimed in any of Claims 120 [err]
8-11. URQUHART-DYKES & LORD, 60 wherein Py and [err] have the same
signific-  Maxwell House, 11, Arundel Street, Strand, ance as in Claim 1,
which comprises remov-            London, W.C.2, ing the halogen by
reduction, e.g. by hydro-                and genation with hydrogen in the
presence of a      12, South Parade, Leeds 1, palladium catalyst, from an
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