WD 96/ 15162 0050/48479 PCT/ US95/ 14676

CATI ONI C POLYMER The present invention relates to a cationic 5
pol ymer nore particularly a water absorbent polymner of t he type
commonly referred to as a "superabsorbent”.

3-substituted tetrahydropyridopyrimidinone derivatives, their
preparation and use

The invention relates to 3-substituted tetrahydropyrido-
pyrimidinone derivatives, their preparation and use for producing
active ingredients for drugs.

10 Classical antidepressants and the newer selective serotonin
reuptake inhibitors (SSRIs) develop their antidepressant effect-
inter alia by inhibiting active reuptake of the transmitter into
the presynaptic nerve endings. Unfortunately, the antidepressant
effect thereof does not have its onset until treatment has lasted

15 at least 3 weeks, and, moreover, about 30% of patients are
therapy-resistant.

Blockade of presynaptic serotonin autoreceptors increases, by
abolishing negative coupling, the serotonin release and thus the

20 current transmitter concentration in the synaptic cleft. This
increase in the transmitter concentration is regarded as the
principle of the antidepressant effect. This mechanism of action
differs from previously known antidepressants which activate both
the presynaptic and somatodendritic autoreceptors and therefore

25 result in a delayed onset of action, only after desensitization
of these autoreceptors. Direct autoreceptor blockade bypasses
this effect,

The derivatives described in JP 08027149 and JP 04054181 are

30 known.

According to current knowledge, the presynaptic serotonin

autoreceptor is of the 5-HT;p subtype (Fink et al., Arch.

Pharmacol. 352 (1995), 451). Selective blockade thereof by

5-HT1p/p antagonists increases the serotonin release in the brain:

G.W. Price et al., Behavioural Brain Research 73 (1996), 79-82;

— P.H. Hutson et al., Neuropharmacology Vol. 34, No. 4 (1995),
383-392.

35

40
However, surprisingly, the selective 5-HT;p antagonist GR 127 935

reduces serotonin release in the cortex after systemic

administration. One explanation might be stimulation of

somatodendritic 5-HTj;p receptors in the raphe region by the
a5 released serotonin, which inhibits the firing rate of



The subst and®SW484F% |y termed "superabsorbents” are typically

slightly cross-1linked hydrophillic 10 polymers. The polyners may differ
in their chem cal nat ure ‘but they share the property of being capable
of absorbing and retaining even gnder noderate pressure anount s

of aqueous Tddi,dSnefiiie/ HeGBbnd WP RKud | dBrdtonin rdlRse PMN 9iBhghd et FOI

exanpl e super,absgr bents _can 15 yp ly,a UR-L C 0 n their
own wei ght o+ MesrlidBotony VLT The,” aoP e (BhSael) LTIRRa .
Super absor bent s have been suggested for use in many different

industrial age iseahtafis foehgpabiagt 888 aRoinhfMitdie bakegtsOfint heir water
absor bi ng BN het G dRMas of orbPROLHdLR iR laAATRKESe | ¥ bYdynaptic
gg{ ![ g?! tegr e’S-tI-ll}ei\B receptg:lrjé. dfhr:}.% h}rr]p&-ﬁ';[ersgs &sh esu%rpggggctilb(y" t?x]; % vaton
that the effect of paroxetine on serotonin release in the dorsal
raphe nucleus of the rat is potentiated by the 5-HT;5 receptor
antagonist GR 127 935 (Davidson and Stamford, Neuroscience
10 retts., 188 (1995), 41).

The second strategy includes blockade of both types of
autoreceptors, namely the 5-HT;p receptors, in order to intensify
neuronal firing, and the 5-HT;p receptors, in order to increase
terminal serotonin release (Starkey and Skingle,
Neuropharmacology 33 (3-4) (19%4), 393).

i5

5-HT;p/p antagonists, alone or coupled to a 5-HT;p receptor

20 antagonistic component, should therefore cause a greater increase
in serotonin release in the brain and might therefore be
associated with advantages in the therapy of depressions and
related psychological disorders.

25 It has now been found that 3-substituted tetrahydropyrido-
pyrimidinone derivatives of the formula I

30 ¥ N—aA—B—aAr
s A (1),

where

35
one of the two radicals X and Y is CH, and the other is NR?,

Rl is hydrogen, (Ci.g) alkyl branched or unbranched,
CO-(Ci.4)-alkyl, COatBu, CO-aryl and a phenylalkyl-C;-Cy
40 radical which in turn may be substituted on the aromatic
system by F, Cl, Br, I, C;-C4 alkyl, C;-C4 alkoxy,
trifluoromethyl, hydroxyl, amino, cyano or nitro,

45



and filters.oobows®a79he primary field of application for
super absorbents is in the production of hygienic 25 and/ or sanitary

products such as di sposabl e sanitary napki ns and di sposabl e di apers
either for children or for inconginent adults. I n such hygienic

and/ or sani duc uper or be e

in conbi nati®n vmst% efﬁu#)ools{euf’bﬁg ache d?géht? Q}b@l%%g g% &raggﬂgdalés%’cg
menses or urine.P e?c2-11°)né“1é‘3§8?%é'ml°h °°mpr‘t‘?§6a5T't it S0p T bents
for body fluids whslch is selnctedt FEom Oy SovlR¥,t AYGLAEEPPY dHBedavduhle |t
IS gener adt wriple ewedi,t hat this effect results fromthe

el ectrolyte content of body fluids and the effect is 35 often referred

to as "salt gpisonln%
is hydrogen and C;-C4 alkyl,

B is 4-piperidine, 4-tetrahydro-1,2,3,6 pyridine, 4-piperazine
or the corresponding cyclic compounds enlarged by one
methylene group, with the linkage to A being via an N atom of
B, and

10

Ar is phenyl which is unsubstituted or substituted by (C;.¢)

15 alkyl branched or unbranched, 0-{C;) alkyl branched or
unbranched, OH, F, Cl, Br, I, trifluoromethyl, NRZ;, CO,Rz?,
cyano or phenyl, or is tetralin, indan, fused aromatic
systems such as naphthalene which is unsubstituted or
substituted by (C;.;)-alkyl or O(C,,)-alkyl, anthracene or 5-

20 or 6-membered aromatic heterocycles having 1 or 2 heteroatoms
which are selected, independently of one another, from O and
N, which may be fused to other aromatic radicals,

and their salts with physiologically tolerated acids, have
25 valuable pharmacological properties.

Particularly preferred compounds are those where

30 one of the two radicals X and Y is CH, and the other is NR!,

Rl is hydrogen, (Ci.4)-alkyl branched or unbranched, CO-(Ci_4)-
alkyl, CO,tBu, COPh or a phenylalkyl C;-C; radical which in
turn can be substituted on the aromatic system by F, Cl, Br,

35 I, C1-C4 alkyl, C;-C, alkoxy, trlfluoromethyl hydroxyl or
cyano,

A is (Cz.s) alkylene branched or unbranched or (C;_s)-alkylene
which comprises a group Z which is selected from CHOH,
40 cyclopropyl, a double or a triple bond,

B is 4-piperidine, 4-tetrahydro-1,2,3,6 pyridine, 4-piperazine
or homopiperazine, where the linkage to A takes place via an

N atom of B, and
45
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2 The water absorption and water retention
characteristics of superabsorbents are due to the presence in the
pol ymer structure of ionisable functional groups. These

roups may be carboxyl rou ro n, of mhl
galtpforn¥ Ar ﬁ Kﬁ% ? b} uﬁ;g EkﬁLqJ%FcEqﬁﬁﬁgP Oddﬁ%soér {?ohn the
and solvation a&ﬁaﬁ brang °rwﬂﬂq¥a edr O-(Ciyq)-agfpl branched Qnycj at ed
state, the pol ymmbrehahedwif,| ChaBr aIsetiifluoromethyl, CO;R?, NRZ;, cyano

or phenyl, or is tetralin, indan, fused aromatic systems such

5 as naphthalene which is unsubstituted or substituted by (Ci-4)

alle or 0(Ci-4) alkyl, or 5~ or 6-membered aromatic

heterocycles having 1 or 2 nitrogen atoms, which may be fused

to other aromatic radicals.

10 Particularly preferred compounds of the formula I are those

listed in claim 3.

The compounds of the formula I may have one or more centers of
asymmetry. The invention therefore includes not only the
racemates but also the relevant enantiomers and diastereomers.
The invention also includes the respective tautomeric forms.

15

The novel compounds of the formula I can be prepared by reacting
20 a compound of the formula II

25 ¥ > (IT),

where A, X and Y have the abovementioned meanings, and Q is a
group which can be eliminated (eg. Cl, Br, I, alkanesulfonyloxy

or arylsulfonyloxy), with a compound of the formula III,
30

H-B-Ar (III),
where B and Ar have the abovementioned meanings, in a manner
35 known per se, and converting the compound obtained in this way
where appropriate into the addition salt with a physiolecgically

tolerated acid. It is likewise possible to react a compound of
the formula IV

40

(IV)

A\

45 yith a compound of the formula V



of functionapogooags7attached to it which groups have 10 t he sane

el ectric charge and thus repel one another. This | eads to expansion
of the polynmer structure which, in turn, permts further absorption
of wat er nol ecul es al though this gexpansion is subject to the
constraints provi ded by the L 5951 | Nks iQ he pol yner structure 15
whi ch nust be sufficient to preveht dissol ution of the polymer. It is
assunmed that the presence of a significant concentration of

el ectrol yt esis ra tfa@néat eown per seud erferes with dissociation of the
functional groups and leads to the "salt poisoning" effect. Although
nost 20 gcommer ci al superabsorbents are anionic, it .i.S equ

) al |
possi bl e t o AeReheravashsrt QfpshabiBYHERLE SRMRTLERR lmkmgfﬁn‘c':‘f“?pé"fap o oups
bei ng, for exbapfarmudaaVernary anmoni um groups. Such materials al so
need to be in salt form to act as superabsorbents and their

10
s M (V1)

with a compound of the formula III by a reductive amination known
15 per se.

Compounds of the formula III can be synthesized by

1. Linking compounds of the formula VII

20
w-B1 (VII)

25 where B! is piperazine or homopiperazine and W is hydrogen or
one of the usual amino protective groups (eg. Boc or Cbz),
with a compound of the formula VIII

30 P-Ar (VIII),
where P is B(OH),, SnRs, OTf, Br, Cl, or I, and R is
C,-C,~alkyl, in a known manner; or

35

2. 1linking compounds of the formula IX

W-B2-p1 (IX),

40
where B2 is 4-tetrahydro-1,2,3,6-pyridine and the

corresponding cyclic compounds enlarged by one methylene
group, and Pt is Cl, Br, I, SnR;, where R is C;-C4-alkyl, or
oTf, with a compound of the formula X

45



25 perfor0@5e,4847%l so af fected by the salt-poisoning effect.

EP-A-0161762 rel ates to partially cross-|inked copol yners of at |east
one diallylic quaternary 30 anmonium salt, preferably a

di al I yl di al kyl amoni um hal i de. 6 The polymers are prepared by

I nver se suspensi on pol ymerisgti{on with a(q( oi | phase as the

conti nuous phase and an aqueous phase the di sconti nuous
phase. The polynmers which are produced 35 d| rectly in salt formare said

to be water-swel| a%lﬁeteI . ancp%ryhggrﬁ hav%s‘Eh%’a%boveg@ﬁ@%g{eqoﬂegﬁﬁpﬁt .68 are

not Si n|f|
5 g he reactlons take place by known processes as descrlbed, for

example, in

S.L. Buchwald et al. J. Am. Chem. Soc. 1996, 118, 7215,
J.F. Hartwig et al. Tetrahedron Lett. 1995, 36, 3604 ,
J.K. Stille et al. Angew. Chem. 1986, 98, 504,

S.L. Buchwald et al. Angew. Chem. 1995, 107, 1456 or
J.F. Hartwiqg et al. J. Am. Chem. Soc 1996, 118, 7217 or
J.F. Hartwiqg et al. J. Org. Chem. 1997, 62, 1268,

S.L. Buchwald et al. J. Org. Chem. 1997, 62, 1264 and the
literature cited therein or

S.L. Buchwald et al J. Am. Chem. Soc 1997, 119, 6054,
J.K. Stille, Angew. Chem. 1986, 98, 504 or
20 J.K.Stille et al. J.Org. Chem. 1990, 55, 3014,

10

15

M. Pereyre et al. "Tin in Organic Synthesis”, Butterworth
1987; or

25 3. reducing compounds of the formula (XI)

W-B2-Ar (X1),
30 where B2 has the abovementioned meaning, to compounds of the
formula XIT
35 W-B3-Ar (XII1),

_ where B? is piperidines linked in the 1,4 positions, and the
corresponding ring compounds enlarged by one methylene group;
or

40

4, cyclizing compounds of the formula XIII

W-N-(C.H.Q). (XII1),
45
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3 solutions. However, the specific exanple in EP-A 0161762
relates to a material which has, on the basis of the results reported
in the specification, a water abgorption capacity in 0.9% by wei ght
ﬁ?er sol ution %herigﬁ!a\h@l&ou%;r@%%eo?leagﬁn@@aeeeﬂm @BPR6] twithnadei oni sed
r. . S e present invention to
provi de a cati orﬁogpm?%roégggr%‘glﬁ{lﬂ%of{%ner W th
5
NH,-Ar (XIV),
where Ar has the abovementioned meaning, to give compounds of
the formula XV
10
W-Bl-Ar (XV).
15

The substances of the formulae III and V which are required as
starting materials for synthesizing the novel compounds are known
or can be synthesized by known processes (eg. Organikum Barth Dt.
Verl. der Wiss. 1993 or A. R. Katritzky, C. W. Rees (ed.)
Comprehensive Heterocyclic Chemistry Pergamon Press) from

20
analogous precursors.

Further reaction of the compounds
25 H-B-Ar (III)

prepared as in 1. to 4., with subsequent elimination of any
protective groups, to give compounds of the formula V takes place

by linkage with compounds of the formula XVI
30

Q-A-Q’ (XVI),

3 . ‘s
> where Q and Q’ are leaving groups, under conditions known per se.

— The substances of the formula II, IV, VI and of the formula P-Ar,

NH,-Ar, W-Bl and W-B2-Pl required as starting materials for

40 synthesizing the novel compounds are known or can be synthesized
from similar precursors by methods described in the literature
(eg. B. Dumaitre, N. Dodic J. Med. Chem. 1996, 39, 1635 or
A. Yokoo et al. Bull. Chem. Soc. Jpn. 1956, 29, 631 or
1. Bbrjeson et al. Acta Chem. Chem. [sic] 1991, 45, 621 or

a5 Organikum Barth Dt. Verl. der Wiss. 1993 or A. R. Katritzky, C.
W. Rees (ed.) Comprehensive Heterocyclic Chemistry Pergamon Press



10 i mpr oVRRBAVAA®47hbsor ption properties and in particul ar wat er

absorption properties in respect of saline sol uti on.

According to one aspect, the present invention 15 provi des a

wat er - swel | abl e, water-insol uble pol yrger conprising units derived

Sui tanl o o e o Kot e e Y °
erised in a

the pol ymerNY aﬁ%s B]g]etr?ra Br%cf:u%'éa& eac cat | on| 20 pol ymeri sati on

i n an aqueous phase using a free radlcal catal yst.

Accor di ng t oranaleletiasd /islscribéd RIRTENGende@NYi Bdke place in an inert
5 organic solvent, eg. dimethylformamide, acetonitrile,
dichloromethane, dimethyl sulfoxide, dimethoxyethane, toluene,
ethyl acetate, xylene, a ketone such as acetone or methyl ethyl
ketone, an alcohol such as ethanol or n-butanol, or a cyclic

saturated ether, eg. tetrahydrofuran or dioxane.
10

The reactions generally take place at from 20°C to the boiling
point of the solvent and are generally complete within 1 to 20
hours. If required, they take place in the presence of an
acid-binding agent such as sodium or potassium carbonate, sodium
methoxide, sodium ethoxide, sodium hydride, organometallic
compounds (butyllithium, alkylmagnesium compounds), potassium
t-butoxide, pyridine or triethylamine.

15

20 Where appropriate, the reactions take place with use of a
catalyst such as transition metals and their complexes, eg. Pd-C,
Pd(PPh3)4, Pd(OAC)z, Pd(P(OTOl)3)4, sz(dba)3 or Ni(COD)Zu

The crude product is isolated in a conventional way, for example
25 by filtration, removal of the solvent by distillation or
extraction from the reaction mixture.

The novel compounds of the formula I can be purified either by
recrystallization from conventional organic solvent or by column

30 chromatography.

Besides the 3-substituted tetrahydropyridopyrimidinone

derivatives, the invention also comprises the acid addition salts

of the compounds of the formula I with physiologically tolerated

acids. Examples of suitable physiologically tolerated organic and

inorganic acids are hydrochloric acid, hydrobromic acid,

. phosphoric acid, sulfuric acid, oxalic acid, maleic acid, fumaric
acid, lactic acid, tartaric acid, adipic acid or benzoic acid.

20 Further acids which can be used are described in “Fortschritte

der Arzneimittelforschung”, Volume 10, pages 224 et seq.,

Birkhduser Verlag, Basle and Stuttgart, 1966.

35

The acid addition salts are prepared in a conventional way by

45 mixing the free base with the appropriate acid, where appropriate
in solution in an organic solvent, eg. a lower alcohol such as
methanol, ethanol or propanol, an ether such as methyl t-butyl



=

provi des a V50 /48459 abl e, water-insol uble polymer 25 conprising units

derived froma diallylic quaternary ammoni um salt nononer
cross-linked by a suitable pol yfunctional vinyl conpound,
characterised in that at - least @ substantial proportion of the
SHTTI furthr Ses 8, kesqneslih B aBbColIdl mithyl echyd oot ot A o
process for
t he producti%ﬁ%e5fsg?h as etgﬁgt%ﬁﬁﬁﬁgﬁrable, wat er -i nsol ubl e pol ymer which
conpri ses polymerising a diallylic quaternary amonium salt 35

nonomer and theS dhiaft forp@bpbidiidignal sy irllates MO unNdhasapeutic
cross-|inks %@ggm-&y vﬁxq]Eho&rﬁpﬂ%E¥n§réo?@ohﬂH of @M formula 3UBEOYSs Phase
using a frEx%ﬂérmgggioéfggil¥séuitable acid addition salt as active

ingredient in addition to conventional carriers and diluents, and

to the use of the novel compounds for controlling diseases.

10
The novel compounds can be administered orally or parenterally,

intravenously or intramuscularly, in a conventional way.

The dosage depends on the age, condition and weight of the

15 patient and on the mode of administration. As a rule, the daily
dose of active ingredient is about 1-100 mg/kg of body weight on
oral administration and 0.1-10 mg/kg of body weight on parenteral
administration.

20 The novel compounds can be used in conventional solid or liquid
pharmaceutical forms, eg. as uncoated or (film)coated tablets,
capsules, powders, granules, suppositories, solutions, ointments,
creams or sprays. These are produced in a conventional way. The
active ingredients can for this purpose be processed with

25 conventional pharmaceutical auxiliaries such as tablet binders,
fillers, preservatives, tablet disintegrants, flow regulators,
plasticizers, wetting agents, dispersants, emulsifiers, solvents,
release-slowing agents, antioxidants and/or propellant gases (cf.
H. Sucker et. al: Pharmazeutische Technologie, Thieme-Verlag,

30 stuttgart, 1978). The administration forms obtained in this way
normally contain from 1 to 99% by weight of active ingredient.

The novel compounds have a high affinity for 5-HT:g, 5-HT;p and
5-HT;, serotonin receptors. Approximately the same degree of
affinity, at least of the same order of magnitude, is shown for
these receptors. In addition, some of the novel compounds show
good inhibition of serotonin reuptake, a principle which is
implemented in most antidepressants.

35

40
These compounds are suitable as drugs for treating pathological

states in which the serotonin concentration is reduced and in
which it is wished for therapeutic purposes to block specifically
the activity of the presynaptic 5-HT5, 5-HTia, 5-HT;p receptors
without having a great effect on other receptors. An example of

45
such a pathological state is depression.
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4 . It has surprisingly been found according to the pr esent
invention that polynmerising a diallylic guat er nary anmoni um sal t
nononmer together with a sui t abl eygross-1inking agent by cationic

| 109 . t )
P Ikl Zat L%%y %S?ano‘;'% iz &1 %Hf;%%egggﬁv&t%ﬂcgg% g,l%t B& Ws%??{;,g,s c\%/gt er

conpared to qq?@tﬁapyxn%q% dgﬁté %c-@fG?ﬁ%lQ?/a éegg;gl nervous caPJsO ion, su

as seasonal affective disorders and dysthymia. These also include
anxiety states such as generalized anxiety, panic attacks,

5 sociophobia, obsessive-compulsive neuroses and post-traumatic
stress symptoms, memory disturbances including dementia, amnesias
and age-related loss of memory, and psychogenic eating disorders
such as anorexia nervosa and bulimia nervosa.

10 the novel compounds can additionally be used to treat endocrine
disorders such as hyperprolactinemia and to treat vasospasms
(especially of the cerebral vessels), hypertension and
gastrointestinal disorders associated with disturbances of
motility and secretion. Another area of use comprises sexual

15 4isorders.

The following examples serve to illustrate the invention without
restricting it.

20
Example 1:

3-[2-[4-(2-methoxyphenyl)-1l-piperazinyl]ethyl]-3,5,7,8-tetra-
hydro-4-oxo-6-benzylpyrido{4,3-d]pyrimidine
25

Preparation of the starting materials

a) 3,5,7,8-Tetrahydro-4-oxo-6-benzylpyrido[4,3-d]pyrimidine

30
4.7 g of sodium were reacted in small portions with 250 ml of

ethanol and then, at 5-10°C, a suspension of 14.2 g

(0.05 mol) of methyl N-benzyl-4-piperidone-3-carboxylate in

ethanol was added dropwise. After stirring for 30 minutes,

35 6 g (0.075 mol) of formamidine hydrochloride were slowly

added and the reaction mixture was refluxed for 10 h. The

solvent was removed under reduced pressure, and the residue
- was adjusted in 100 ml of water to pH = 6.5 -~ 7 with 2N

hydrochloric acid so that the product precipitated. The

40 crystals were filtered off with suction and dried in a vacuum
oven, and 8 g (66%) were isolated in this way. Melting point
88°C.

45



More parti cub@se44847e® pol ymer produced by cationic pol ynmerisation in

the aqueous phase shows inproved 10 wat er absorption in deionised water
and/or in saline sol uti on. As al ready noted, the
pol ymers of EP-A-0161762 are proglgced by inverse suspension

pol ynerisation. Jt. i,Sgl b e '

pol ymeri sati on :4'5'7fﬁé?%%?c%s’%mﬁ%%&&%ﬁéflﬁ%%?g.'zr}eri-él ]? kgiﬁ%@%m
invention, i.e. (MRMARE @ﬁgﬁéﬁ§Péﬁ ﬁBsy TREEFN dF1C] gpposed to
cationi ¢ pol ynerd<afli 8nteFrabydragtesiepyrido(4 Fradpyrifiidinesfpeqrpoxylate
di fferences in t{melitingl pgirad(160°C)2@Fere dbtasi@eddid faesdmidar wayy resi de,
for exanpge, I n uniformty of cross-linking and uniformty of

mol ecul ar b) ¥f?é¥%%th3¥§$ﬁ25yﬁ?fffiéy L§§£§£¥ﬁ3 —g?pgggerg%ine

19.2 g (0.1 mol) of o-methoxyphenylpiperazine and 13.8 g

(0.1 mol) of potassium carbonate were dissolved in 200 ml of
DMF at room temperature and, after 30 min, 30 ml (0.36 mol)
of l-bromo-2-chloroethane were added. The mixture was stirred
at room temperature for 2 h. Pouring into ice-water was
followed by extraction with methyl tert-butyl ether, and the
organic phases were washed with water, dried with sodium
sulfate and then concentrated. 30% strength isopropanolic HC1l
solution was added to the solution of the residue in ethyl
acetate to precipitate the hydrochloride, which was filtered
off with suction and dried in a vacuum drying oven at 40°C.
17 g (67%) of substance were obtained. Melting point 200°C.

10

15

20

1-(2-Methoxyphenyl)-4~(3-chloroprop-1-yl)piperazine (melting
point 217°C, hydrochloride), 1-(3,4-dimethylphenyl)-4-(2-
chloroeth-1l-yl)piperazine (melting point 260°C,

25 hydrochloride), l-(2-pyrimidyl)-4-(2-chloroeth-
1-yl)piperazine (melting point 270°C, hydrochloride),
1-(1-naphthyl)-4-(3-chloroprop-1-yl)- piperazine (melting
point 217°C, hydrochloride) were obtained in a similar way.

30 Two examples of syntheses of the piperazines are indicated bhelow.
1-(5-Tetralinyl)piperazine

14,7 g (0.1 mol) of 5-aminotetralin and 18 g (0.11 mol) of
bis(p-chloroethyljamine hydrochloride in 300 ml of n-butanol were
refluxed for 48 h and cooled, 5.4 g of sodium carbonate were

—_ added and the mixture was refluxed for a further 20 h. The
precipitate which resulted on cooling was filtered off with
suction and taken up in water, and 2N sodium hydroxide solution
was added. The aqueous phase was extracted with ethyl acetate,
and washing with water was followed by drying over sodium sulfate
and concentration under reduced pressure. 10.7 g (50%) of the
product were isolated as an oil in this way.

35

40

45
4-(l-piperazinyl)isoguinoline



identified 0MbWLLI84%, the differences in properties bet ween t he

products and in particular the inproved 25 properties of the product
according to the present i nvention, denonstrate that the products
t hensel ves are different. 12 The present invention is

ggﬂ 'agﬁg' ¢ 561”}{1 1.7 nel{oa' 'xklé.b%aaféa@fmo@mmmssal {29YQN@ABL ) VbE Ch is
Essentially ?ﬁ) :E%eraz'%ne-ﬁ-%a bfoxy%?é %W% éapd 11 mnol) dp! YTer'S.

rls(dlbenzylldeneacetone) dlpafﬁadlum, 0.11 g (0.18 mmol) of
2,2'-bis(diphenylphosphino)-1,1’-binaphthyl and 2.%2 g

5 (30.4 mmol) of sodium t-butoxide were mixed in 50 ml of toluene
and stirred at 75°C for 2 h. The reaction mixture was added to
ice/sodium chloride and extracted with ethyl acetate, the organic
phase was dried over sodium sulfate, and the solvent was removed
in a rotary evaporator. The product crystallized out and was

10 filtered off with suction and washed with pentane. 5.5 g (81%) of
the Boc-protected piperazine (meltihg point 111°C) were obtained.
5.2 g (16.6 mmol) of this substance were taken up in 17 ml of
dichloromethane and, at 0°C, 17 ml (0.22 mol) of trifluoroacetic
acid were slowly added. The mixture was stirred at 0°C for 4 h,

15 poured into ice-water and extracted with dichloromethane. The
aqueous phase was filtered, made alkaline and extracted with
dichloromethane. Drying over sodium sulfate and substantial
removal of the solvent were followed by dilution with diethyl
ether and precipitation of the hydrochloride with ethereal

20 hydrochloric acid. 3.2 g (67%) of the product were
obtained. (Melting point 293°C).

The following compounds were prepared by processes similar to the
two described: 1-(l-naphthyl)azepan (85°C, hydrochloride),

25 1-(1-naphthylmethyl)piperazine (oil), 4-(l-piperazinyl)indan
(oil), 1-(l-naphthyl)piperazine (82°C),
4-chloro-1-(l-piperazinyl)phthalazine (205°C, decomposition) and
4-(1-piperaziny1)éuinazoline (320°C, hydrochloride). Other

derivatives were commercially available.
30

Preparation of the final product

2.9 g (10 mmol) of chloroethylpiperazine [b)] and 2.8 g (20 mmol)
35 of potassium carbonate were added to a solution of 2.4 g
(10 mmol) of tetrahydropyridopyrimidine [a)] in 40 ml of DMF.
After reaction at 90°C for 2 hours, the mixture was poured onto
- ice-water and extracted with ethyl acetate. The organic phase was
washed with saturated brine and dried over sodium sulfate, and
40 the solvent was removed under reduced pressure. The remaining oil
was taken up in acetone, and the hydrochloride was precipitated
with isopropanol/HCl. 4 g (75%) of the product were obtained
(melting point 205°C).
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[err] 5

i3
NMR: CDCl; 6 8.0 (s, 1H), 7.4 - 7.2 .(m, 5H), 7.1 - 6.8 (m, 4H),

4,0 (t, 2H), 3.8 (s, 3H), 3.7 (s, 2H), 3.5 (s, 2H), 3.1 (br. s,
4H), 2.8 - 2.6 (m, 10H) ppm.

The following compounds were obtained in a similar ways

Example 2:

3-[2-[4-(2-methoxyphenyl)-l-piperazinyl ]ethyl]-3,5,7,8-tetra-
hydro-4-oxo-6-benzylpyrido[3,4-d]pyrimidine (melting point 181°C,
hydrochloride).

Example 3:
3-[3-[4-(2-methoxyphenyl)-1-piperazinyl]propyl}-3,5,7,8-tetra-
hydro-4-oxo-6-benzylpyrido[4,3-d}pyrimidine (melting point 198°C,
hydrochloride).

Example 4:

3-[3-{4-(2-methoxyphenyl)-l-piperazinyl)propyl]-3,5,7,8-tetra-
hydro-4-oxo-6-benzylpyrido[3,4-d]pyrimidine (melting point 190°C,
hydrochloride).

Example 5:

3-[3-[4-(2-methoxyphenyl)-1-piperazinyl]-2-hydroxypropyl]-3,5,7,
8-tetrahydro-4-oxo-6-benzylpyrido[4,3-d]lpyrimidine.

Example 6:

1,1-dimethyl {sic] 3-[2-[4-(l-naphthyl)-l-piperazinyl]ethyl]-
3,5,7,8-tetrahydro-4-oxo-pyrido[4,3-djpyrimidine-6-carboxylate
(melting point 170°C, hydrochloride).

Example 7:

3-[2-[4-(4-isoquinolinyl)-l-piperazinyl]ethyl]-3,5,7,8-tetra-
hydro-4-oxo-6-benzylpyrido{4,3-d]pyrimidine (melting point 268°C,
hydrochloride).

Example 8:



wherein R erogsemB&®rr], which nmay be the sane or 10 different, are

each organic radicals which do not adversely affect the properties of
the polyner and X is a suitabl e anion. Preferably Rl err]
and Rlerr] are each independently an 1pa optionally substituted saturated

hydrocar bon ﬂ&§4g?l-naphth9ggl-li;§é§a 5o 2xapp| & 518, § 28 WereHydro-4-
hyd b z . S %} [ 26RY b 2

v ocar bon Ul oL B I e e e
groups. Preferably the groups RL and R2 have from1l to 20 20 car bon

atoms, nore geHfaeably from1l to 6 carbon
5

3-[2-[4-(4-quinazolinyl)-l-piperazinyl)ethyl])-3,5,7,8-tetrahydro-
4-ox0-6-benzylpyrido[4,3-d]pyrimidine (melting point 258°C,
hydrochloride).

10
Example 10:

3-[2-[4~(1-naphthyl)-1-piperazinyl]ethyl}-3,5,7,8-tetrahydro-4-
oxo-6-benzylpyrido[4,3-d]pyrimidine (melting point 227°C,
15 hydrochloride).

Example 11:

3-[2-[4-(1-naphthyl)-1,2,3,6-tetrahydro-1-pyridinyl]eth-1-yl]-
3,5,7,8-tetrahydro-4-oxo-6-benzyl-pyrido[4,3-d]pyrimidine
(melting point 216°C, hydrochloride).

20

Synthesis of the starting materials
25

a) N-Boc-4-(trifluoromethanesulfonyloxy)tetrahydro-1,2,3,6-pyri-
dine

A solution of 13.2 g (0.13 mol) of diisopropylamine in 200 ml
of THF was deprotonated at -78°C with 100 mol of nBuLi (1.6M
in hexane) and, after 30 minutes at this temperature, 20.0 g
{0.1 mol) of N-Boc-piperidone dissolved in 50 ml of THF were
added dropwise. After a further 3 hours at -78°C, a solution
of 39.3 g (0.11 mol) of N,N,-bistrifluoromethanesulfonyl-
aniline in 50 ml of THF were added, and the mixture was
allowed to reach room temperature overnight. For workup,
water was added, the mixture was extracted with ether, the
organic phases were washed with NaHCO3; solution and water and
dried over sodium sulfate, and the solvent was evaporated
off. The crude product was purified by flash chromatography
(silica gel, mobile phase heptane/ethyl acetate = 3/1).

30

35

40

Yield: 20.2 g (60% of theory)
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atons. The spbsoasgd7dydrocarbon group or the aryl group may be
substituted by one or nore suitable substituents selected from

car boxyl, ester, hydroxyl, ether, sul phate, sul phonate, primary,
secondary or 25 tertiary amnes or qgater nary anmoni um gr oups In the

case of ester (- r] ) (4 i

hydr ocar bon r adi bﬁ{?&\f%%%dﬁ)gf )6(5285? gggb AR, §H)f 61?%6 s
carbon atoms, nofet giaf RADI3 & KB/ R i's met hyl. In the case of
aryl groups, suitable 30 substltuents i ncl ude saturated hydrocarbon

groups as ﬁ'eﬁdd“id 20¥Shen Iheewaem%eﬂ H/OuppyF i err] and Rerr]
are nethylsgr% (E2Rph y bé any SU|tab?% ani on which may be
i norgani c 35 or or gani c. SU|tabIe i norgani ¢ ani ons include halide

22 ml of 2M sodium carbonate solution, 7.63 g (44.4 mmol) of

naphthyl-l-boronic acid, 4.13 g (97.6 mmol) of lithium
chloride, 0.85 ¢ (4.44 mmol) of copper(I) iodide and 2.1 g
(1.77 mmol) of tetrakistriphenylpalladium [sic]) were
successively added to 14.7 g (44.4 mmol) of the compound
described above, dissolved in 115 ml of dimethoxyethane, and
the mixture was boiled for 4 h. For workup, aqueous ammonia
solution was added, extractive workup was carried out with
water and ethyl acetate and, after drying over sodium sulfate
and evaporation of the solvent, the residue was purified by
flash chromatography (silica gel, mobile phase heptane/ethyl
acetate = 4/1).

10

15

20 Yield: 8.2 g (57% of theory)

1H-NMR (270 MHz, CDCl3): &= 1.4 (s, 9H); 2.5 (m, 2H); 3.7(%t,
2H); 4.1 (m, 2H); 5.8 (m, 1H); 7.2-7.5(m, 3H); 7.3-8.0 (m,
3H) ppm.

25

c) 4-(l-naphthyl)tetrahydro-1,2,3,6-pyridine

7.84 g (25.3 mmol) of N-Boc-4-(l-naphthyl)tetrahydro-1,2,3,6-
pyridine were stirred with 200 ml of ethereal hydrochloric

30
acid at room temperature overnight, and the precipitated
product was filtered off and dried.
Yield: 5.5 g (88% of theory).

35

d) Preparation of the final compound

0.61 g (2 mmol) of 3-(2-chloroeth-1-yl)-3,5,7,8~-tetrahydro-4-
oxo-6-benzylpyrido[4,3-d]pyrimidine and 2 ml (17 mmol) of

40 triethylamine were added to 0.51 g (2 mmol) of 4-(1-
naphthyl)tetrahydro-1,2,3,6-pyridine dissolved in 30 ml of
dry DMF, and the mixture was stirred at 120°C for 5 h. The
organic phase was diluted with ether, washed with water and

a5 dried over sodium sulfate, and the solvent was removed under

reduced pressure. The resulting crude product was purified by



(in particul @@50/48479¢e, chloride, bronide and iodide), nitrate,

phosphate, nitrite, carbonate, bicarbonate, WO 96/ 15162
PCT/ US95/ 14676 6 borate, sulphate and
hydr oxi de. Sui tabl e organic agi ons include carboxylate such as

acetate Cit"ate’chromatoéégﬁﬁyléy:gff&?ﬁJj%gggfnﬁgéiipitation of the salt

with ethereal hydrochloric acid solution, a white solid.
Yield: 0.2 g (20% of theory)
Melting point: 237°C.

Example 12

10
3-[2~-[4-(1-naphthyl)-1-piperidinyljeth-1-y1}-3,5,7,8-tetrahydro-4
- oxo-6-benzylpyrido[4,3-d]pyrimidine

4-(1-naphthyl)piperidine
15
3.7 g (15.3 mmol) of 4-(l-naphthyl)tetrahydro-1,2,3,6-pyridine
were dissolved in methanol and, after addition of 0.8 g of
palladium on carbon, hydrogenated with hydrogen at room
temperature for 48 h, The catalyst was filtered off, and the

20
solvent was evaporated off.

Yield: 1.8 g (56% of theory)

25 1H-NMR (270 MHz, CDCl3)8 = 1.6-1.8 (m, 2H); 2.0 (m, 2H); 2.9 (dt,
2H); 3.3 (d, 2H); 3.5 (tt, 1H); 7.4-7.6 (m, 4H); 7.7 (d, 1H); 7.9
(d, 1H); 8.1 (d, 1H) ppm.

30 Preparation of the final compound

0.61 g (2 mmol) of 3-(2-chloroeth-1-yl)-3,5,7,8-tetrahydro-4-
oxo-6-benzylpyrido{4,3-d]pyrimidine and 2 ml (17 mmol) of
triethylamine were added to 0.42 g (2 mmol) of 4-(1-
naphthyl)piperidine dissolved in 30 ml of dry DMF, and the
mixture was stirred at 120°C for 5 h. The organic phase was
diluted with ether, washed with water and dried over sodium

- sulfate, and the solvent was removed under reduced pressure. The
resulting crude product was purified by chromatography to afford,
after precipitation of the salt with ethereal hydrochloric acid
sclution, a white solid.

35

40

Yield: 0.24 g (27% of theory)
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5 Pr c3@h%84%%he anion is a chloride or hydroxide i on.

Preferred nononers are diallyl dinethyl amonium chl ori de and
di mret hyl diallyl amoni um hydroxi de. 10 A particularly preferred
diallylic quaternary ammoni um sai4 nononer is dinethyldiallyl

33;?& ﬁ;nry 15— ?{?*) Sz, 3:?013) '?P'(%rreiﬁfata' ggr&’fsuﬁ gb%' Y&' Gg),
e %Hlator g‘rocfudegﬁg Jﬁe % 8 oﬁ)d 7 -

free-radical
2.3 (m, 15H ’ .

5 Further preferred novel compounds of the formula I are listed in
the following table.
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in claim8 wherein Xis a chloride or hydr oxi de ani on.
10. A water sQRFPLEBL7%\ater insol ubl e pol ymer as 30
nmononer i s dinethyl diallyl
di ret hyl diallyl ammoni um hydr oxi de.
A wat er swellable, water insoluble%8olyner as 35

of clains 3 to 9 wherein the

anmmoni um chl ori de or

cl ai ned
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16. A process as clained in any of clains 12 to 15 wherein the

free radical 00BQ/4B419is an organic 25 per oxi de, a persul phate or

an azo comnpound. 17. A process as clainmed in claim16 wherein the

free radical initiator is hydrogen peroxide, amoni um

persul phate or 2,2-azo (2-methyl propi od&am dine) 30

di hydr ochl or ige- % 18. A process as clainmed in claim17 wherein the

de

free di initiator S 2,2-azo (2-rnet hyl

pr opi onam di N di xd oride.
[+]

) =t
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hydro-
225°C3 O
250°C

chlo
281
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2-Cl-Ph
2-pyrimidine

B
azine

~-piper
4-piperazine
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Cs
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Ph-CH,
Ph-CH;
Ph-CH,
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CH,
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X
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19. Us

17 e of a polymer as clainmed in any of clains 1 to
12 for the absorption of electrolyte containing ageuous
| i qui ds.
50
We claim:

1. A 3-substituted tetrahydropyridopyrimidinone derivative of
the formula I

T
, _ I),
10 ¥ ¥ , )

where

one of the two radicals X and Y is CH; and the other is NR?,

15
Rl is hydrogen, (Ci.g) alkyl branched or unbranched,
CO-(C1-4)-alkyl, CO,tBu, CO-aryl and a phenylalkyl-C;-C4
radical which in turn may be substituted on the aromatic
20 system by F, C1, Br, I, C;-C4 alkyl, C1-C4 alkoxy,

trifluoromethyl, hydroxyl, amino, cyano or nitro,

A is branched or unbranched (C,.)=-alkylene or
straight-chain or branched (C;.;0)-alkylene which
25 comprises at least one group Z which is selected from O,
S, NR:, cyclopropyl, CO,, CHOH, a double or triple bond,

R2 is hydrogen and C;-C; alkyl,

30 B is 4-piperidine, 4-tetrahydro-1,2,3,6 pyridine,

4-piperazine or the corresponding cyclic compounds
enlarged by one methylene group, with the linkage to A
being via an N atom of B, and

35
Ar is phenyl which is unsubstituted or substituted by (C.-)

alkyl branched or unbranched, O-(C,s)-alkyl branched or
— unbranched, OH, F, Cl, Br, I, trifluoromethyl, NR2;,
CO,R?, cyano or phenyl, or is tetralin, indan, fused
aromatic systems such as naphthalene which is
unsubstituted or substituted by (C:) alkyl or 0(C,.)
alkyl, anthracene or 5- or 6-membered aromatic
heterocycles having 1 or 2 heteroatoms which are
selected, independently of one another, from O and N,
which may be fused to other aromatic radicals,

40

45
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5 20.  Us@s@pagshponed in claim19 wherein the liquidis

nmenses or urine. 21. Use as clainmed in claim19 or 20 wherein the
polymer is in base formand is used in conjunction 10 with an
ani oni ¢ superabsorbent in free acid fogg1 or a cation exchanger

in acid form , . ] , .
and their salts with physiologically tolerated acids.

2. A 3-substituted tetrahydropyridopyrimidinone derivative as
claimed in claim 1, where

one of the two radicals X and Y is CH; and the other is NR!,

R! is hydrogen, (Cj-4) alkyl branched or unbranched, CO-

10 (C1-4)-alkyl, COtBu, COPh or a phenylalkyl C;-C; radical
which in turn can be substituted on the aromatic system
by F, €1, Br, I, C1-C4 alkyl, C;-C, alkoxy,
trifluoromethyl, hydroxyl or cyano,

15 a is (Cz.5) alkylene branched or unbranched or (C;_s)
alkylene which comprises a group Z which is selected from
CHOH, cyclopropyl, a double or a triple bond,

B is 4-piperidine, 4-tetrahydro-1,2,3,6 pyridine,
4-piperazine or homopiperazine, where the linkage to A
takes place via an N atom of B, and

20

Ar is phenyl which is unsubstituted or substituted by (Ci-g)
alkyl branched or unbranched, 0-(Cj;_g)-alkyl branched or
unbranched, F, €1, Br, I, trifluoromethyl, CO,RZ, NR2,,
cyano or phenyl, or is tetralin, indan, fused aromatic
systems such as naphthalene which is unsubstituted or
substituted by (Cj.4) alkyl or O(Ci_4) alkyl, or 5- or
6-membered aromatic heterocycles having 1 or 2 nitrogen
atoms, which may be fused to other aromatic radicals.

25

30

3. A 3-substituted tetrahydropyridopyrimidinone derivative of
the formula I as claimed in claim 1, where

35
one of the two radicals X and Y is CH, and the other is NR!,

R! is hydrogen, (Cji-2) alkyl, CO-( Cj_g)-alkyl or a
10 phenylalkyl C;-C, radical,
A is (Cz.3) alkyl,

B is 4-piperidine, 4-piperazine or 4-tetrahydro-1,2,3,6
45 pyridine and

R
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Ar is pyrimidine, phenyl which is unsubstituted or

substituted by 0(Cj;.2) alkyl in the ortho position,
tetralin, indan or naphthalene which is unsubstituted or
substituted by (Cj;.q) alkyl or 0(C;.;) alkyl.

The use of compounds as claimed in claim 1-3 for producing
drugs.

The use as claimed in claim 4 for the treatment of depression
and related disorders. ’

The use of compounds as claimed in c¢laim 1-3 as selective
5-HT;p and 5-HT;, antagonists.

The use as claimed in claim 6, where the selective serotonin
antagonism is supplemented by inhibition of serotonin
reuptake.

I
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