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The invention relates to a group of new 2,3-diaryl-pyrazolidine derivatives having

inhibiting activity on enzymes which degrade the neuropeptide neurotensin.

It has been found that compounds having formula (1)

(1)

wherein,

S, is hydrogen, halogen, hydroxy or alkoxy (1-3C)

S, is hydrogen or halogen

S, is hydrogen, halogen, hydroxy or alkoxy (1-3C)

S, is hydrogen, halogen or alkyl (1-6C) optionally substituted with hydroxy,
alkoxy (1-3C), amino, mono- or dialkylamino having 1-3C-atoms in the alkyl
group(s), SH or S-alkyl (1-3C)

X represents nitrogen or carbon

Y represents nitrogen or oxygen when X is nitrogen, or Y is nitrogen when X
IS carbon

R3; and R, are independently of each other hydrogen or alkyl (1-3C)

Rs is hydrogen or alkyl (1-6C) which may be substituted with halogen, CN,
CF3, hydroxy, alkoxy (1-3C), sulfonylalkyl (1-3C), amino, mono- or
dialkylamino having 1-3C-atoms in the alkyl group(s) when X is carbon or
nitrogen, or Rg represents alkoxy (1-6C), SH or S-alkyl (1-3C) when X is

carbon
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- R'sis hydrogen or alkyl (1-3C)
- Rg is hydrogen, or alkyl (1-3C)
- R7is hydrogen or alkyl (1-3C)

- Rs and Rgtogether or R's and Rg together can form a 3-7 membered

cyclic group which may be substituted with lower alkyl, halogen, CN or CF3;, and

Rs + R's together may form a 3-7 membered ring, and

- Z4, Z7 and Z; represent carbon, or Z4 is nitrogen and Z; and Z; are

carbon, or Z, and Zs are carbon and Z; is nitrogen, or Z; and Z, are carbon and

Z3 IS nitrogen,

- A is a (poly) cycloalkyl system consisting of 4-10 membered rings
which can be substituted with halogen, CF3, alkyl or alkoxy (1-3C), CN, OH or SH

and salts thereof have neurotensin degrading enzyme inhibiting activity.

According to one aspect of the present invention, there is provided a compound of

the formula (1):

wherein,
- 51 Is hydrogen, halogen, hydroxy or alkoxy (1-3C);

- 7 1S hydrogen or halogen;
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- Sz is hydrogen, halogen, hydroxy or alkoxy (1-3C);

- S4 is hydrogen, halogen or alkyl (1-6C) which is optionally
substituted with hydroxy, alkoxy (1-3C), amino, mono- or dialkylamino having
1-3C-atoms in the alkyl group(s), SH or S-alkyl (1-3C);

- R is hydrogen or alkyl (1-3C);
- Xis N or CH;
-YisNorOwhen Xis N, or

Y is N when X is CH, with the understanding that when Y is O,

R~ 1s absent;

- R3 and R4 are independently of each other hydrogen or alky!
(1-3C);

- when X is N, Rs is hydrogen or alkyl (1-6C) which is optionally
substituted with halogen, CN, CF3, hydroxy, alkoxy (1-3C), sulfonylalkyl (1-3C),

amino or mono- or dialkylamino having 1-3 C-atoms in the alkyl group(s);

when X is CH, Rs is as defined when X is N or Rs is alkoxy (1-6C),
SH or S-alkyl (1-3C);

- R's is hydrogen or alkyl (1-3C);
- Rg is hydrogen, or alkyl (1-3C); or

- Rs and Rg together or R's and Rg together form a 3-7 membered
cyclic group which Is optionally substituted with alkyl (1-3C), halogen, CN or CF3,

or Rs and R's together form a 3-7 membered ring;

- Z4, Z2 and Z3 are carbon, Z, is nitrogen and Z, and Z3 are carbon,
Z1 and Zs are carbon and Z; is nitrogen, or Z4 and Z, are carbon and

Z3 IS nitrogen; and

2a
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- A is a mono-, di-, tri- or tetracycloalkyl system wherein each
cycloalkyl ring in the system has 4 to 10 carbon atoms and is optionally
substituted with halogen, CF3, alkyl (1-3C), alkoxy (1-3C), CN, OH or SH, or a

pharmacologically acceptable salt thereof.

According to another aspect of the present invention, there is provided a
pharmaceutical composition comprising a compound of formula (1) as described
herein or a pharmaceutically acceptable salt thereof and a pharmaceutically

acceptable carrier or auxiliary substance.

According to still another aspect of the present invention, there is provided a
pharmaceutical composition as described herein for treatment of an affection or

disease caused by a disturbance of neurotensin mediated transmission.

According to yet another aspect of the present invention, there is provided a

pharmaceutical composition as described herein for treatment of psychosis.

According to a further aspect of the present invention, there is provided a
pharmaceutical composition as described herein for treatment of Parkinson’s

disease.

According to yet a further aspect of the present invention, there is provided a

pharmaceutical composition as described herein for treatment of depression.

According to still a further aspect of the present invention, there is provided a
pharmaceutical composition as described herein for treatment of an anxiety

disorder.

More particularly the compounds inhibit the enzymes Thimet oligopeptidase
EC 3.4.24.15 and Neurolysine EC 3.4.24.16 which break down the neuropeptide

neurotensin.

Due to the inhibition of the neurotensin degrading activity of these enzymes the
levels of endogenous neurotensin will rise, causing beneficial effects in the

treatment of diseases in which neurotensin levels are disturbed.

2b
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The compounds according to the invention are active in inhibiting the
abovementioned enzymes in the range of 5.0-8.0 (plCso values), when tested
according to the methods described in Biochem. J. 280 421-426, and

Eur. J. Biochem. 202, 269-276.

The compounds according to the invention can be used for the treatment of
affections and diseases caused by disturbances of the neurotensin mediated
transmission, such as peripheral disturbances like regulation of blood pressure
and gastric emptying, neurological disturbances like Parkinson’s disease, and
central nervous system (CNS) disturbances like anxiety, depression, psychosis

and other psychosis disorders.

The compounds having the formula (1) can be obtained according to at least one
of the following four methods A, B, C and D. The starting compounds for these
four methods are substituted 2,3-diaryl-pyrazolidines having one of the structures

Indicated in Figure 1.

2C
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Vi Vil Vil IX X

Figure 1

The part R;-Y-A of the compounds having formula (1) can have the structures of the
groups indicated in Figure 2:

10

11 12 13 14 15

Figure 2
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The starting pyrazolidine derivatives of Figure 1 can be obtained according to the
method of Scheme 1:

5 Scheme 1

as elucidated in Example 5

10  Method A:

The compounds mentioned the compounds mentioned in table A, can be synthesized
according to the synthesis of compound A23/A24. After step i two diastereomers
evolve which, after step iii has been performed, can be separated by column

15  chromatography into enantiomeric pure diastereomers A23 and A24. See scheme
A1,

A23+A24
Scheme A.1

20 Method B:

The compounds mentioned in Table B can be obtained according to the synthesis
indicated in Scheme B.1.
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Scheme B.1

5
Reaction step i and ii of Scheme B.1 are indentical to the procedures described in
Scheme A.1, step i and step ii respectively.
Method C:
10

The compounds mentioned in Table C can be prepared according to the synthesis of
compounds C2 and C8 as depicted in Scheme C.1.
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Scheme C.1
Method D:

5 The compounds mentioned in Table D can be obtained according to the synthesis of

compound D1 as indicated in Scheme D.1:
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Scheme D.1

Reaction step 1 and ii of Scheme D.1 are identical to the procedures described in

Scheme C.1 reaction steps iii and iv respectively.

Brief Description of the Drawings
Appendix 1 is a Nuclear Magnetic Resonance (NMR) spectrum for compound A1
listed in Table A of Example 1.
10
Appendix 2 is a NMR spectrum for compound A2 listed in Table A of Example 1.
Appendix 3 is a NMR spectrum for compound A3 listed in Table A of Example 1.
5 Appendix 4 is a NMR spectrum for compound A18 listed in Table A of Example 1.

Appendix 5 is a NMR spectrum for compound A22 listed in Table A of Example 1.

Appendix 6 is a NMR spectrum for compound A29 listed in Table A of Example 1.
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The preparation of the compounds having formula (1) and of a number of

intermediates according to methods A-D will now be described in detail in the

following Examples.

Example 1

Step i (scheme A.1).

To a stirred 50 ml of dry acetonitril at room temperature and under a nitrogen
atmosphere, were added: 4 g (14.5 mmol) of ll, 2.7 g (14.3 mmol) of
N-Boc-L-Alanine and 3.8 g (18.4 mmol of DCC (dicyclohexylcarbodiimide). A
precipitate formed directly. Stirring was continued for one night. Thin layer
chromatography of the reaction mixture displays an 8-like double spot containing
the two possible diastereomers. The precipitate was removed by filtration. To the
filtrate about 20 g of silica was added and concentrated in vacuo. The resulting
powder was put on top of a dry column (SiO;) after which elution was performed
(eluent: CH,Cl,/MeOH 98/2). The part of the column containing the two
diastereomers was collected and taken into MeOH. The latter suspension was
filtered, the residue washed one more time with MeOH. The combined

MeOH fractions were concentrated /n vacuo and the resulting residue taken into

CH,ClI, after which it was dried on MgSO4. Removal of the drying

/a
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agent by filtration and solvent by evaporation in vacuo, ca. 5 g (80%) of crude

product was isolated.

Step ii (scheme A.1):

While stirring, the 5 g (ca. 10 mmol) resulting from step i, were dissolved in 100 ml of
a solution consisting of trifluoroacetic acid/CH,Cl,/H,O 70/25/5. Stirring was
continued for 2 hours. Subsequently the reaction mixture was concentrated in vacuo,
the resulting residu was taken into CH,Cl,. The latter solution was treated with a
saturated K-CO3; (aq) solution, and washed with water and brine and eventually dried
on MgSQOs,.

After removal of the drying agent by filtration and the solvent by evapotation in vacuo,
4 g (ca. 100%) of the crude amine was isolated.

Step iii (scheme A.1).

At room temperature and under a nitrogen atmosphere, 0.50 g (1.44 mmol) of the
crude amine of step ii was suspended in 10 ml of acetonitril while stirring.
Subsequently, 0.26 g (1.44 mmol) of 2-adamantylisocyanate was added. The
reaction was continued for 2 hours. To the reaction mixture about 2 g of silica was
added and concentrated in vacuo. The resulting powder was put on top of a dry
column (SiO,) after which elution was performed (eluent: EtOAc/petroleum ether
1/1). The parts of the column containing the diastereomers were collected separately,
and taken into MeOH. The resulting two suspensions were separately filtered, each
of the the two residues washed with MeOH one time. For each diastereomer the
corresponding MeOH: fractions were combined and concentrated in vacuo after which
each residue was taken into CH,Cl, after which the two solutions were dried on
MgSO,. After removal of the drying agent and the solvent in vacuo, two solids, each
containing one diastereomer, were obtained: 0.16 g of A23 (21%), melting point 140-
3 °C, and 0.22 g of A24 (29%) melting point 145-8 °C.

Note:

Compound A12 has been prepared enantiomerically pure. The intermediate after

step ii (scheme A.1), was separated into its enantiomers after which step iii (scheme
A.2) was performed. The (+)- enantiomer of A12 was the eutomer.

PCT/EP03/50064
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Scheme A.2

The separation into the enantiomers of the intermediate after step ii (scheme A.1)

™

was accomplished by using a Chiralcel CD column (25x5 cm?, 20y, eluent:
5  hexanelethanol 4/1).

The compounds of Table A hav_e been prepared in the same manner:
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TabeA | 4 { { I
Rs, RyReR7.S208=H | | | | |
XYy=N_ {1t 1
Compound | pyrazolidine Em YR/A melting point
oAt 1 v tHiHl 1] | seeapp.1 |
A2 | o fHlBel 1] | seeapp.2 |
e e ——
oA | om JH[IH] 3 | 153-5
A5 | wm_ jHIH] 4] 0] >220
A6} W | HWiHi| S5} | 1858
A7 w  lHlWH] a4y | 1205
A8 -I-liln—
A9 ﬂ— 195-8
A10 NV _ |JH{H} 7 ] 2412 |
A1t | owm  JHyHl 7 ] >280 |
A2 | m | H|H]| 8 | fuj+94 | 1645 |
A3 | 0 lH{wHul 8| | 13540
e i ———
A5 | M | HiH} 8 __168-71
A6 | 1 JHiH| 7| | 208210
A7 ) W Wi dWl 7] ] 1154120 |
=
A9 | I |H|H] 8
-n-mn
- A21 | m | Me| H| g | oeomER
A2 | I tHIH}J1w0] = | seeapp.5
__A23 | W IMelHI 8 | . 1403 |
A2 | W [ Me|H | 8 | TOOTER
_I-n
A% | | Et]H | s | 7O
A7 [ 0 inButl H] 8 } 00| 1225
A28 | |BulH]| 8] 00 | 1225
A9 | w  [HJH|10] | seeapp.6
A0 | v JH|H] 8| | 2213
A3 | X | HIH]| 8] | 208210
A2 vw JHlwHW] 8} ] 145165
A3 | 0 JoPrfH] 8 f | 110130

Six of the examples (compounds A1, 2, 3, 18, 22 and 29) were found to be
5 amorphous: no reliable, reproducible melting points could be determined.
Instead Nuclear Magnetic Resonance (NMR) spectra are supplied. Those

spectra are reproduced as appendices 1-6, set out in the drawings.

10
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Example 2

Step iii (scheme B.1):

0.20 g (0.67 mmol) of triphosgene was dissolved in 10 ml of dry dichloromethane.
To the latter mixture a solution of 0.70 g (2.0 mmol) of the pyrazolidine derivative
and 0.42 ml (2.4 mmol) di-isopropylethylamine was added in a period of

45 minutes. The reaction mixture was stirred continuously. Subsequently, a
solution containing 0.33 g (2.0 mmol) of methyl-2-adamantyl amine and

0.42 ml (2.4 mmol) of di-isopropylethylamine in 5 ml of dry dichloromethane, was
added to the reaction mixture in 5 minutes. The reaction mixture was allowed to
react for one night after which the solvent was evaporated in vacuo. The residue
was taken into ethylacetate and the latter solution treated with 5% aqueous

NaHCO3; and brine respectively. The organic layer was

10a
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separated and dried on MgSO,. Filtration of the drying agent and removal of the
solvent in vacuo yielded an oil which was subjected to flash column chromatography
(SiO,, eluent: CH.Cl./MeOH 99/1). Collection of the product containing fractions and
subsequent removal of the eluent in vacuo gave an oil which crystallized upon stirring
5 in di-isopropylether. Filtration and drying in the air gave 0.69 g (64%) of solid B2
(m.p.: 184-6 °C).
Note: The applied methyl-2-adamanty! amine can easily be prepared by standard
reductive amination procedures starting from 2-adamantanon and methylamine
hydrochloride while using NaBH(OACc); as the reductive agent.

10
The compounds of Table B have been prepared in the same manner:

Tabes | [ | | t 4 1 |
RoRuRs RS2, 8=H | | | | | |
et | x | v [ | [ 1] mvoson
Bt | W | NI NJHInPr 132-4
B2 | W | NJNJH|Me| 12 [ 184-6
B3 | m I N|NJMe| H]| 4 | 2224
B4 | W | N|N[H][Me[ 13| 1402
B9 | 1 |INjo ]l HFEW] 15 ] 1514

15

Note: The needed intermediate after step ii (scheme B.1) in the case of B3 (R =

Me), can be prepared analogously to steps | en ii in scheme A.1.

Example 3

20 Stepi(scheme C.1).
16 g (160 mmo!) of succinic anhydride were dissolved in dry diethy! ether.

Subsequently, 44 g (160 mmol) of Il, dissolved in diethyl ether were added dropwise
to the stirred succinic anhydride solution. After the addition was complete, the
reaction mixture was brought to reflux temperature which was continued for one

25  night. A precipitate had formed which was filtered, the residu was washed two times
with diethyl ether. Drying on the air afforded 45.6 g (75%) of the desired intermediate.

11
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Step ii (scheme C.1):

~ Under a nitrogen atmosphere, 4.5 g (12 mmol) of the intermediate of stepiand 7.9 g

(61 mmol, 5.1 eq.) of diisopropylethylamine were dissolved in 50 ml of dry CHxCls,
the resulting stirred solution was brought to 4 °C. Subsequently, 0.90 g (7.0 mmol) of
1-hydroxy-7-aza-benztriazole, and 4.20 g (15 mmol) of 2-chloro-1,3-
dimethylimidazolinium hexafluorophosphate were added. Then 2.19 g (15 mmol) of
2-amino-adamantane was added to the reaction mixture which was allowed to react
for one hour at room temperature.

To the reaction mixture about 4 g of silica was added and concentrated in vacuo. The
resulting powder was put on top of a dry column (SiO,) after which elution was
performed (eluent: EtOAc/petroleum ether 1/1). The part of the column containing the
product was collected, and taken into MeOH. The resulting suspension was filtered,
the residue washed with MeOH one time. The MeOH fractions were combined and
concentrated in vacuo after which the residue was taken into CH,Cl, and the
resulting solution was dried on MgSO,. After removal of the drying agent and the
solvent in vacuo, a solid was obtained: 2.0 g of C2 (32%), melting point 192-5 °C.

Step iii (scheme C.1):

While stirring and under a nitrogen atmosphere, 6.0 g (60 mmol) of succinic

anhydride was suspended in 35 ml of toluene. Subsequently, 2.07 g (18 mmol) N--
hydroxy-succinimide, 0.73 g (6 mmol) of 4-dimethylaminopyridine, 13.3 g (18 mmo!)
of dry tert. butanol and 1.82 g (18 mmol) of triethylamine were added. The reaction
mixture was brought to reflux temperature and allowed to react for one night. The
reaction mixture was cooled, after which EtOAc was added. The resulting solution
was treated respectively with 10% citric acid (aq) and brine, after which the organic
fraction was dried on MgS0,4. Removal of the drying agent and solvent by
evaporation in vacuo yielded a brown oil. Crystallization from diethylether/hexane
gave 4.4 g (42%) of the desired monoester.

Step iv (scheme C.1):

This reaction was carried out according to the procedure described in Synthesis
(2000) p1369-71. The mono tert.butyl ester of succinic acid was methylated in the 2-
position by reaction with lithium diisopropyl amide and methyliodide in
tetrahydrofuran at —78 °C. The isolated yield of the 2-methyl-succinic acid mono
tert.butyl ester amounted to 60%.

12
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Step v (scheme C.1):

While stirring, 1.8 g (9.8 mmol) of 2-methyl-succinic acid mono fert.butyl ester (step
iv) was dissolved in 45 ml of dry CH,Cl, after which the solution was brought to 4 °C.
To the latter solution, 0.9 g (6.4 mmol) of 1-hydroxy-7-aza-benztriazole, and 4.0 g (15
mmol) of 2-chloro-1,3-dimethylimidazolinium hexafluorophosphate were added.
Subsequent addition of Il 4.1 g (14 mmol) did not give a raise in temperature, the
reaction was ailowed t{o proceed for a night at room temperature. Ca. 3 g of silicagel
(Si02) were added to the reaction mixture after which it was concentrated in vacuo.
The resulting powder was put on top of a dry column (SiO5,) after which elution was
performed (eluent: EtOAc/petroleum ether 1/4). The part of the column containing the
product was collected and taken into MeOH. The latter suspension was filtered, the
residu washed one more time with MeOH. The combined MeOH fractions were
concentrated /in vacuo and the resulting residu taken into CH,Cl, after which it was
dried on MgSQ,4. Removal of the drying agent by filtration and solvent by evaporation

in vacuo, 3 g (66%) of the desired intermediate was isolated.

Step vi (scheme C.1):

Hydrolysis of the fert. butyi ester of the intermediate of step v was accomplished as
follows; 3 g (6.4 mmol) of the fert. butyl ester was dissolved in 30 ml of dry CH.Cls
after which 10 ml of trifluoroacetic acid was added dropwise. After two hours the
reaction was complete, the reactionmixture was concentrated in vacuo after which
the residu dissolved in a little diethylether, was put on top of a short column (dry
Si0,) and eluted with diethylether. The product containing eluate was concentrated in
vacuo, the residue was stirred for a night in petroleum ether. Crystals were collected
by filtration, after drying on the air 2.1 g (80%) were obtained of the desired
infermediate.

Step vii (scheme C.1).

Under a nitrogen atmosphere, 2.17 g (5.3 mmol) of the intermediate of step vi and

4.7 ml (27 mmol, 5.1 eq.) of diisopropylethylamine were dissolved in 25 ml of dry
CH.Cl,, the resulting stirred solution was brought to 4 °C. Subsequently, 0.42 g (3.1

mmol) of 1-hydroxy-7-aza-benztriazole, and 1.85 g (6.6 mmol) of 2-chloro-1,3-
dimethylimidazolinium hexafluorophosphate were added. Then 1.0 g (6.6 mmol) of 2-

amino-adamantane was added to the reaction mixture which was allowed to react for

.one hour at room temperature.

To the reaction mixture about 4 g of silica was added and concentrated in vacuo. The

resulting powder was put on top of a dry column (SiO,) after which elution was
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performed (eluent: EtOAc/petroleum ether 1/2). The parts of the column containing
the diastereomic racemates were collected separately, and taken into MeOH. The
resulting two suspensions were separately filtered, each of the the two residues
washed with MeOH one time. For each diastereomic racemate the corresponding
MeOH fractions were combined and concentrated in vacuo after which each residue
was taken into CH,Cl, after which the two solutions were dried on MgSO,. After
removal of the drying agent and the solvent in vacuo, two solids, each containing one
of the possible diastereomeric racemates, were obtained: 1.08 g of C8 (37%), the
active racemate, melting point 238-40 °C, and 1.09 g (37%) of the other,
pharmacologically inactive racemate (37%) melting point 125-30 °C. (not in table C).

The compounds of Table C have been obtained in a similar manner:

Table C I
Ry Ry Rs R, 82,8=H | | | |
X=C,y=N| | | | 1
pyrazolidine n melting point
¢t 1w TH[H] 8" 210-2
_C2 | w T H[H[ 8 [ 904
e3 I . [ HIHT 7 230-2
c4 | 1 [ H[H]|] 8" 160-4
¢ [ 1 [T HTHT 7T 198202
208-210
¢t I vii T H[H] 8 215-7
¢8| m [ Me[ H][ 8 ] 238240
¢ | X T HTHT 81 147150

Exampie 4
Step iii (scheme D.1):

Under a nitrogen atmosphere, 0.92 g (4.9 mmol) of the intermediate of step il and 4.4
mi (25 mmol, 5.1 eq.) of diisopropylethylamine were dissolved in 15 ml of dry CH,Cl,,
the resulting stirred solution was brought to 4 °C. Subsequently, 0.45 g (3.3 mmol) of
1-hydroxy-7-aza-benztriazole, and 2.1 g (7.5 mmol) of 2-chloro-1,3-
dimethylimidazolinium hexafluorophosphate were added. Then 1.08 g (7.2 mmol) of
2-amino-adamantane was added to the reaction mixture which was allowed to react
for one hour at room temperature. This reaction mixture was used for the following
step Iv.

14
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Step iv (scheme D.1):

To the stirred reaction mixture of step iii, 45 ml of dry CH,Cl, were added, and 11 mi
(143 mmol) of trifluoroacetic acid as well. Stirring was continued for 24 hours.

The reactionmixture was concentrated in vacuo after which the residu was dissolved
in a little diethylether, was put on top of a short column (dry SiO;) and eluted with
diethylether. The product containing eluate was concentrated in vacuo, affording 0.87
g (67%, 2 steps) of the desired acid intermediate.

Step v (scheme D.1):

While stirring, 0.87 g (3.28 mmol) of methyl-succinic acid mono amide (step iv) was
dissolved in 15 ml of dry CH,Cl, after which the solution was brought to 4 °C. To the
latter solution, 0.3 g (2.2 mmol) of 1-hydroxy-7-aza-benztriazole, and 1.40 g (5.0
mmol) of 2-chloro-1,3-dimethylimidazolinium hexafluorophosphate were added.
Subsequent addition of 1 1.33 g (4.80 mmol) did not give a raise in temperature, the
reaction was allowed to proceed for a night at room temperature. Ca. 3 g of silicagel
(Si0,) were added to the reaction mixture after which it was concentrated in vacuo.
The resulting powder was put on top of a dry column (SiO,) after which elution was
performed (eluent: EtOAc/petroleum ether 1/1).

The parts of the column containing the diastereomeric racemates were collected
separately, and taken into MeOH. The resulting two suspensions were separately
filtered, each of the the two residues washed with MeOH one time. For each
diastereomeric racemate the corresponding MeOH fractions were combined and
concentrated in vacuo after which each residue was taken into CH,Cl, after which the
two solutions were dried on MgSQ,. After removal of the drying agent and the solvent
in vacuo, two solids, each containing one of the possible diastereomeric racemates,
were obtained: 0.31 g (18%) of the inactive racemate (not in table D), melting
behavior: melting 90-5°C, solidifies at 130 °C, remelting 160-5 °C, and 0.40 g (23%)
of the active racemate D1, melting behavior: melting 80-2 °C, solidifies at 100 °C,
remelting at 125-8 °C.

The compounds indicated in Table D have been prepared in a similar manner:

15
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Table D vt vt
Rs, Ra: Rs', Sp, S4 = H o
X=C,y=N| | {1
e | v
b1 . ImMel HI 8 1T 1 8021258
D2 | n |mButl H] 8 [ . 80-1/150-5
— D3| I___[nButl 0| s | dlastereomers =20
b4 | w fBut]lH] 8 155-8
b5 | n et H] 8 [, 90-2/125-8
D6 | i [ Et| H | g | dastereomers oo 557

Example 5
5  The 2,3-diaryl-pyrazolidines | to X used as starting materials in the above Examples

1 to 4 have been prepared as follows:

Step I (scheme 1):

A mixture of 16.9 ml of acetic acid and 2.3 ml of water was cooled (ice/water) after

10 which 6.8 ml of concentrated sulfuric acid was carefully added. To the cooled
solution, while vigorously stirring and under a nitrogen atmosphere, 13.3 g (82 mmol)
of 2-fluorophenyl hydrazine was added in portions. To the latter solution, a mixture
consisting of 10.0 g (82 mmol) of 2-fluorostyrene and 2.46 g (82 mmol) of
paraformaldehyde, was added portionwise while keeping the temperature below

15 25 °C. The reaction may accumulate for some time. Vigorously stirring was continued
for one night at room temperature. While cooling, 50 ml of water were added, after
which extraction took place with diethyl ether (2x). The remaining aqueous fraction
was made basic with 50% NaOH (aq) and subsequently extracted with diethyl ether
(2x). The latter ethereal fraction was washed with water (3x) and brine (1x), and

20  eventually dried on MgSO;. Filtration of the drying agent and removal of the solvent
in vacuo, yielded 16 g (75%) of a crude siruppy oil. The oil was not purified and
should be stored under a nitrogen atmosphere at —-20 °C to prevent oxidation of the
pyrrolidine nucleus.

16
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CLAIMS:

1. A compound of the formula (1):

wherein,
- S is hydrogen, halogen, hydroxy or alkoxy (1-3C);
- 52 Is hydrogen or halogen;
- S3 is hydrogen, halogen, hydroxy or alkoxy (1-3C);

- S4 is hydrogen, halogen or alkyl (1-6C) which is optionally
substituted with hydroxy, alkoxy (1-3C), amino, mono- or dialkylamino having
1-3C-atoms in the alkyl group(s), SH or S-alkyl (1-3C);

- R is hydrogen or alkyl (1-3C);
- Xis N or CH;
-Yis Nor Owhen Xis N, or

Y is N when X is CH, with the understanding that when Y is O,

R, Is absent;

- R3 and R4 are independently of each other hydrogen or alky!
(1-3C);

17



CA 02462694 2009-08-18

27072-207

- when X is N, Rs is hydrogen or alkyl (1-6C) which is optionally
substituted with halogen, CN, CF3, hydroxy, alkoxy (1-3C), sulfonylalkyl (1-3C),

amino or mono- or dialkylamino having 1-3 C-atoms in the alkyl group(s);

when X is CH, Rs is as defined when X is N or Rs is alkoxy (1-6C),
5 SH or S-alkyl (1-30C);

- R's is hydrogen or alkyl (1-3C);
- Rg Is hydrogen, or alkyl (1-3C); or

- Rs and Rg together or R's and Rg together form a 3-7 membered
cyclic group which is optionally substituted with alkyl (1-3C), halogen, CN or CF,
10 or Rs and R'stogether form a 3-7 membered ring;

- Z4, Z3 and Z3 are carbon, Z is nitrogen and Z, and Z5 are carbon,
Z4 and Z3 are carbon and Z; is nitrogen, or Z, and Z, are carbon and

Z3 Is nitrogen; and

- A Is a mono-, di-, tri- or tetracycloalkyl system wherein each
15 cycloalkyl ring in the system has 4 to 10 carbon atoms and is optionally
substituted with halogen, CF3, alkyl (1-3C), alkoxy (1-3C), CN, OH or SH, or a

pharmacologically acceptable salt thereof.

2. A process for preparation of a compound of formula (1) as defined in
claim 1, wherein the compound is prepared according to one of the methods set

20 out in the following schemes:

18
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Cl

Scheme A

wherein after step i two diastereomers evolve which, after step iii has been

performed, are optionally separated by column chromatography into enantiomeric
pure diastereomers using a Chiralcel™ CD column having the following

properties: 25x5 cm?, 20y, and eluent; hexane/ethanol 4/1:

b)

Scheme B

wherein the reaction steps i and ii are as defined in scheme A;

19
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Scheme C

d)

V
1
————— O H — /N
\Y; N
N
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Scheme D
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wherein the reaction steps i and ii are as defined in steps iii and iv in scheme C,

respectively.

3. A pharmaceutical composition comprising a compound of formula (1)
as defined in claim 1 or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier or auxiliary substance.

4. A pharmaceutical composition according to claim 3 for treatment of
an affection or disease caused by a disturbance of neurotensin mediated

transmission.

S. A pharmaceutical composition according to claim 3 for treatment of
psychosis.
6. A pharmaceutical composition according to claim 3 for treatment of

Parkinson’s disease.

/. A pharmaceutical composition according to claim 3 for treatment of
depression. '
8. A pharmaceutical composition according to claim 3 for treatment of

an anxiety disorder.

9. Use of a compound of formula (1) as defined in claim 1 or a
pharmaceutically acceptable salt thereof in preparation of a pharmaceutical

composition for treatment of an affection or disease caused by a disturbance of

neurotensin mediated transmission.

10. Use of a compound of formula (1) as defined in claim 1 or a
pharmaceutically acceptable salt thereof in preparation of a pharmaceutical

composition for treatment of psychosis.

11. Use of a compound of formula (1) as defined in claim 1 or a
pharmaceutically acceptable salt thereof in preparation of a pharmaceutical

composition for treatment of Parkinson’s disease.
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12. Use of a compound of formula (1) as defined in claim 1 or a
pharmaceutically acceptable salt thereof in preparation of a pharmaceutical

composition for treatment of depression.

13. Use of a compound of formula (1) as defined in claim 1 or a
pharmaceutically acceptable salt thereof in preparation of a pharmaceutical

composition for treatment of an anxiety disorder.

14, Use of a compound of formula (1) as defined in claim 1 or a
pharmaceutically acceptable salt thereof for treatment of an affection or disease

caused by a disturbance of neurotensin mediated transmission.

15. Use of a compound of formula (1) as defined in claim 1 or a

pharmaceutically acceptable salt thereof for treatment of psychosis.

16. Use of a compound of formula (1) as defined in claim 1 or a

pharmaceutically acceptable salt thereof for treatment of Parkinson’s disease.

17. Use of a compound of formula (1) as defined in claim 1 or a

pharmaceutically acceptable salt thereof for treatment of depression.

18. Use of a compound of formula (1) as defined in claim 1 or a

pharmaceutically acceptable salt thereof for treatment of an anxiety disorder.

19. A compound of formula (1) as defined in claim 1 or a
pharmaceutically acceptable salt thereof for treatment of an affection or disease

caused by a disturbance of neurotensin mediated transmission.

20. A compound of formula (1) as defined in claim 1 or a

pharmaceutically acceptable salt thereof for treatment of psychosis.

21. A compound of formula (1) as defined in claim 1 or a

pharmaceutically acceptable salt thereof for treatment of Parkinson’s disease.

22. A compound of formula (1) as defined in claim 1 or a

pharmaceutically acceptable salt thereof for treatment of depression.

22
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23. A compound of formula (1) as defined in claim 1 or a

pharmaceutically acceptable salt thereof for treatment of an anxiety disorder.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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