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The antidepressive agents having the most widespread clinical use are the tncychc
~ tertiary amines imipramine having the structural formula: - .
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: Secondary amines such as desipramine having the structural formula:
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are used to a somewhat less extent.  All these substances have, however, side effects which
.are not desired at therapeutic use such as orthostatism, anticholinergic effects and, in
particular, an arrshythmogen-heart arthythmic developing-effect when admmxstered in
large doses to old patients. The secondary amines, such as desipramine and nortriptyline,

20 have also the known effect of developing anxiety in many depressed patients. Moreover, 20
all the substances mentioned above have the drawback that the antidepressive effect
first appears after some weeks of trecatment. This delay in having an eﬁect must be
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I's bound in ortho-, neta-, or para-position to the pyridine nucleus. .25
The corrpounds of formula VII according to the invention may exist in the E
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- The therapeutic effect cannot be significanily ascribed to only one of these forms bur
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In clinical practice, the compounds of the present invention will normally be ad-
ministered orally, rectally or by injection, in the form of pharmaceutical preparations
comprising the active ingredient either as a free base or as 2 pharmaceutically acceptable
acid addition salt, e.g., the hydrochlonde, lactate, acetate or oxalate, in association with
. 35 . a pharmacentically acceptable carrier which may be a solid, semi-solid or liquid diluent 35
; ' or an edible capsule.
; Usually the active substance will constitute between 0.1 and 95%, by weight of the
! preparation, more specifically between 0.5 and 207, by weight for preparations intended
5 for injection and between 0.1 and 509, by weight for preparations suitable for oral :
40 administration. : 40
: To produce pharmaceutical preparations in the form of dosage unit for oral appli-
cation containing a2 compound of the invention in the form of the free base, or a pharma- !
ceutically acceptable salt thereof, the active ingredient may be mixed with a solid, pul- ' .
verized carrier, for example lactose, saccharose, sorbitol or mannitol, a starch, such as
45 potato starch, corn starch, maize starch or amylopectin, a cellulose derivative or gelatin, 45
and also may include lubncanus such as magnesium or calcium stearate or 2 Carbowax :
(Carbowax is a Registered Trade Mark) or other polyethylene glycol waxes and com-
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_ Joumal of Medicinal Chemistry /4, 161-—164, (1971) have certainly an anti-depres-
sive effect, but this antidepressive effect is low comparcd to the effect of the compounds
of this invention, and these known compounds, which are illustrated by compound V
above, are also able to substantially block the liberation of noradrenaline in the brain
and heart induced by 4-e-dimethyl-m-tyramine, which in man leads to unwanted side-
effects of anxiety and probably aiso orthostatism. The compounds described in the
US Patent Specification No. 3,423,510 and illustrated by compound VI above, are
described as antihistaminic and antidepressive agents. The compound bromophemta—
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1.2 Mice '
The substance to be tested is m;ected intraperitoneally in mice. 30 minutes Iater
100 mg/kg of 4-methyl-o-ethyl-m-tyramine is injected intraperitoneally. 90 minutes
later the test substance is administered again now in an amount corresponding to half
the original dose and 30 minutes later 4-methyl-o-ethyl-m-tyramine (100 mg/kg) is
administered. Additional 2 hours later the animals are killed and the amount of 5-
hydroxy-tryptamine in the brain is determined.

The percentage inhibition of the liberation of 5-hydroxy-tryptamine and the ED;,
is determined in the same way as under 1.1. A detailed description of the method is
given in European Journal of Pharmacology 5, 357—366, (1969). The test result 1s
given in Table 1 below.

2. The blocking effect of the liberation of noradrenaline induced by 4,e-dimethyl-m-
tyramine.

The substance to be tested is m;ected intraperitoneally in mice (10 mg/kg). 30
minutes later 4,a-dimethyl-m-tyramine is administered (12.5 mg/kg). 90 minutes later
half the original dose of test substance (5 mg/kg) is administered to the animals and
30 minutes later 4,o-dimethyl-m-tyramine (12.5 mg/kg) is administered. Additional
2 hours later the animals are killed and the amount of noradrenaline in the brain and
the heart is determined. Animals treated with the test substance only and with 4,a-di-
methyl-m-tyramine only respectively and untreated animals are used as controls.

- The percentage inhibition of the liberation of noradrenaline is determined accord-
ing to the following formula:. A—B

% inhibition= . 100

C-B )
A =the amount of noradrenaline (ng/g) in the brain and heart, respectively, after ad-
ministration of test substance and 4,o-dimethyl-m-tyramine. _
B=the amount of noradrenaline (ng/g) in the brain and heart, respectively, after the
' administration of 4,e-dimethyl-m-tyramine.
C=The amount of noradrenaline (ng/g) in the brain and heart, respectnvely, after the
administration of the test substance. -
The test result is given in Table 1 below.,

755 e el e 2 bbb N,
e amount of 5hy&@mﬁﬂ%@ﬁ%m&m&qu 8% the brain after the

25

30

35

45

55




[err]

is the calculated by a regression anal ysis.
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anaest hetized rats and the el ectrocardi ograns of the aninmals are observed.
After a cer- tain time an irregular heart rhythnroccurs whi ch becones nore
serigus—and fi-ns -8a6 e e etH-ar {448 3 - whereby the
aningl s die. The accunulated dose mhrch is 5 necessary to i nduce
¥4 cular fibrillation |s given in Table 1 below. r 15 20 25 30 is 35 is
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15 97 g of
1-(4' - brom)phenyl ) - 3- (NN-di net hyl ami no) - 1- (2" - pyri dyl ) - propanol (H
! ated at [err] for 10
mnutes. Thereafter the reaction mixture is poured into 1 1 of water, which
is made alkaline by neans of 10 N NaOH.and is extracted wi.th 2X250 m of
et her,, thch is drired, treated with active carbon and evaporated. The
producg obt ai aed i s dissolved in 250 m 1ggiss @1ther .20 and dry HO igs
IMTToguUCed. Te Preclpitare, o Ehe tenetgzlues ofT'llaLlleqrtEdcor%TTun sr{ sted of{h\z;gvglnlorlx Zed 20
from -2t hano' (99 éﬁp I% tcgwé;b on the liberation of 5- hydl?oox tryptamine induced by 4~ '
(E)-3-(4 ibr ormphemab yg-zz—tyﬂisﬁfnhd%ﬁar edi to iteiefayeha| ilbﬁLﬁd& nﬂnldltﬂaydﬂ’éda@hl oride
(H 100/ OA) Mp [ er nde. coﬂimandmif hther indentipn OR tlierld:nmtldmeof rnewed tnal lhdusdthycﬂarrdls -
evapor atfed, and t i Loy, 'sl;lt‘al‘l VR e/ DadEiht &P Bpiclojndusas yeptir < thé
recipitpte forme ht&t%cf g qshg\ Z‘;: ubetanczs, which means :
(% -Brpnophenyl )cha mpmﬁfdhdw eﬁBIH!ﬁ; hy Bryeiioniee (H
BOOE03g | i 25 Mp ﬁngr thﬁhbesteandelsubgam er| al
¥ (8 -driorophenyl g%g n&ﬁammwdi of the prssent invepsion is (Husiatedoly thas 10
prefarBd §n the f [err] [err] 30 " To 50 g of n-butyl
l'ithiumj h 0.5 1 Qkarkbie/1. etﬂgrpre’%,&ggmgofo@)z-am QAN ¥ ibkintdBhehyl-3- (27 _?g.l@gded at -
[err] as} quickly as geshylillylbmi tdhgdibchloridd. ng t he tenperature. After the -
addi - tifop is finished the fgixture is stlrred for anot her 30 ‘m nut es. Then
1.5 1 off dry ether is added pRd then 197 ¢
Fer?'] -di et hyl am no-4' - br ono pi ophg'none I%d o) that t he terrperat ure
does not{ ¢xceed [err].. The co@ cL@guz.l/s digcont | ' and the mixture is 35
stirred pyer night, wher eupo he redgtion . tu?\@z_m,3 RRUred onto ice and
diluted HEl, 35 and is the shed th so }6 di chl.oride. - =
Theéeacf, el the aqueous phase is made-“ﬂ?lw\gil i ne and_ | s extracted w th ether,
vvhltfh Ts| ¢dri ed and evaporat ed. The resi 10
1, 366, 24 10 is recrystalllzed from
petrol euymi et her [err]._Y| el d 98-g of 1-(4'- MDHENE Y. BHEL- 3- :
( NN- di nef hyl ami no) - 1- (2" - pyridyl) - pr'opano_l . c"‘f\err] Exanpl e 2 The
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I's dried P e starting material 1-(4'-bromophenyl)-3-(N, N-dimerbylamino)-1-(2"-pyr
idyl)-propanol was prepared in the following way
: | WL
_ pr—O—ecnzcuzu(cu3)z —_———
Bra
(ﬁ);c—cn?cuzu(c:cs)z
: '@
30 To 50 g of n-butyl lithium in 0.5 1 of dry ether 23.7 g of 2-bromopyridine is 30
added at .— 40°C as quickly as possible without rising the temperature. After the addi-
o ™ oo tion is finished the mixture is stirred for another 30 minutes. Then 1.5 | of dry ether 15
* g N _ added and then 197 g w-dimethylamino-4'-bromopropiophenone is added so that the
- - : temperature does not exceed —40°C. The cooling is discontinued and the mixture is
- 35 stirred over night, whereupon the reaction mixture is poured onto ice and diluted HCl, 35
= o T and is then washed with some methylene dichloride. Thereafter the aqueous phase is
made alkaline and is extracted with ether, which is dried and evaporated. The resxdue




with [err], is filtered, whereupon dry HO is introduced. The precipitate
obtal ned S flltered off. Yield 1.2 g of
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The ether phase is dned with Na,SO,, carbonised and evaporated. The residue is re-
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1, 366, 241 Conpound

10
Mel ting point Exanple (code nunber) [err] [err] 5
4 H 102/ 3 2=—py+ithy H —Br 154 1
H 100/ 04 V- © Br H . 1951 H 100/ 03
Br H 160 10 5 -, H 99788 ' ‘Br Br
136 ¥S ¢ 6 H 102/01 3- pyri dyl
ST U 140 (oxalate) di- 15 1366241 H 18/ 09
3Br _;\yl +98—T H—10271 04— Z=pyr iyt H .H _
204 |l ed 43 H 102/ Bmpound - Br Méthing point 190 20
lnot Fol | dwi ng exeﬁxphpés | {chdestombale how tRfe conpd®ind Rf the 9 esent invention
ay be 2§ Exanpl e
o8. Preapanation of goft geh{afobjkocaps Ub.ESidy R g -pd00 g gf acti ve
wsubstancg were m xed with 500 g of cogﬁ %I| mhereupon the mx- 5 ture
s filled in softlgelallﬁiﬁmﬁﬁules,”each capsdke dﬁntalnlwg 100 nmg of the
;@1xture (Gi.e. 5 ng of-achl%a,§ubstance) 30 Br‘ :% active Exanple
h9. Pr@pagation of oft ge 09 capsulés. 10 xt ure ¥80 g of active
nesubstanc¢ were m xg@d withu796/sg of pga nut oil prwhegeupon fge 10 m xture
ledyas filléd on soft gelatin czpsules each capsul e containing 125 ng of the
d‘fm x- 10iture (i.e$ SO ngHoP24tive kosidyance) H 35 H 140 (oxalate)
Exanpise 10. Prepargtion ol foaRpets. 50 kg of agfivegysubstapge were nixed
g th 20- kg of silicic acid of the trade mark Aerosil. 45 kg of potato
starch ahd 50.kg off | act o¥elO2éMe mi xeoyridhler ewi-tth arll t he n%- 15 ture
i s noi stened with 3@ starﬁq.gﬁﬁte prepared frOQ%S hg of pq@ to starch and
dlstlmﬂeﬂ 15 40 wher eupon the mixture was grdnul ated through
nma sieve. | The granulate was dried the and ST eved,
=EMMereup01 2 kg of magnesi um Stearate-was nmixed into it. Finally the m x-
an ure was} pressed |ﬂbmmm@bkﬂmmsa&ahmmm@ﬁuﬂ@m&maoﬂ@epEMﬁﬂmhﬁmﬁkqukeparation
h Of aresenl si on. iRinded into pharmaw!@ﬂ Pgtpmtwasct ive subst ance were di-ssolved in.
2ed?2500 ¢ of pea nut oil. Fro x1 E | fle 0B LS hus ot ained, 90 g of gum
Narabic, hrogm and g pf i cbebnized) widhi 400 ?’ wmphh&@p&r @il si gn |
was pr ep?r ed. BExamepde Eﬁlﬁ%&ﬁfu&&dpﬁ:[hs,&ﬁch&:ap‘sﬂé Ughtaining 100 mg of the mixture !
il (ie. 50 mg of actlve substance). "
- . {
are 30 Example 9. Preparation of soft gelatm capsules. l
fre 500 g of active substance were mixed with 750 g of pea nut oil, whcreupon the
x- 10 mixture was filled on soft gelatin capsules, each capsule containing 125 mg of the mix- = 10
;}t{; _ ture (i.e. 50 mg of active substance ). .
;a}- ' 35 Example 10. Preparation of tablets.
ayl- 50 kg of active substance were mixed with 20 kg of silicic acid of the trade mark
. Aerosil. 45 kg of potato starch and 50 kg of lactose were mixed therewith and the mix-
yE- 15 ture was moistened with a starch paste prepared from 5 kg of potato starch and distilled - 15.
. 40 water, whereupon the mixture was granulated through a sieve. The granulate was dried
.ed:s and sieved, whereupon 2 kg of magnesium stearate was mixed into it. Finally the mix-
Diof _ ture was pnessed -into tablets each weighing 172 mg.
f ol- - Example 11. Preparation of an emulsion. _
.1(11re 45 20 : 100 g of active substance were dissolved in 2500 g of pea nut oil. From the solu- 20
4 o tion thus obtained, 90 g of gum arabic, aroma and colouring agents (q.s.) and 2500 g
- :':: of water an emulsion was prepared.
hyl- . : Example 12. Preparation of a syrup.
50 - 100 g of active substance were dissolved in 300 g of 959 ethanol, whereupon =
Jcess 25 300 g of glycerol, aroma and colouring agents (q.s.) and 1000 ml of water were mixed 25

therein. A syrup was obtained.

Example 13. Preparation of a solution.
100 g of active substance were dissolved in 2000 g of polyoxyethylene sorbitane
monooleate, whereupon flavouring agents and colouring agents (g.s.) and water to '
30 5000 ml was mixed therein, A drop solution was obtained. , _ .30

Example 14. Preparation of effervescing tablets.
100 g of active substance, 140 g of finely divided citric acid, 100 g of finely divided
sodium hydrogen carbonate, 3.5 g of magnesmm stearate and ﬂavourmg agents (g. s)
were mixed and the mixture was pressed mto tablets each containing 100 mg of active
35 - substance, _ .35




50 e 100..g-0f..active substance were dissolved in 300 g of
95%4 et hanol , wher eupon 25 300 g of glycerol, aroma and col ouring
agegts (q.s. ) and 1000 mM of water were mixed 25 therein. A syrup was

ned; Exanple 13. Preparation of a solution. 100 g of active substance
d|5$0lved in 2000 g of polyoxyethylene sor bi t ane nonool eat e, wher eupon
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