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Novel compounds and their use as glycine transport inhibitors

The present invention provides novel compounds of the general formula I, and their use as
glycine transport inhibitors.

Background of the invention

Glutamic acid is the major excitatory amino acid in the mammalian central nervous system
(CNS), and acts through two classes of receptors, the ionotropic and metabotrobic receptors,
respectively. The ionoﬁ'opic glutamate receptors are divided into three subtypes based on the
affinities of agonists for these receptors, namely N-methyi-D-aspartate (NMDA), (R,S)-2-
amino-3-(3-hydroxy-5-methylisoxazol-4-yl)propanoic acid (AMPA) and kainic acid (or
kainate) receptors.

The NMDA receptor contains binding sites for modulatory compounds such as glycine and
polyamines. Binding of glycine to its receptor enhances the NMIDA receptor activation. Such
NMDA receptor activation may be & potential target for the treatment of schizophrenia and
other diseases linked to NMDA receptor dysfunction. An activation can be achieved by an
inhibitor of the glycine transporter.

Molecular cloning has revealed the existence of two types of glycine receptors, GlyT-1 and
GlyT-2, wherein GlyT-1 can be further subdivided into GlyT-1a, GlyT-1b and GlyT-1c.

The NMDA receptor is blocked by compounds such as phencyclidine which induce a
psychotic state which resembles schizophrenia. Likewise, the NMDA antagonists, such as
ketamine, induce negative and cognitive symptoms similar to schizophrenia. This indicates
that NMDA receptor dysfunction is involved in the pathophysiology of schizophrenia.

The NMDA receptor has been associated with a number of diseases, such as pain (Yaksh Pain
1989, 37, 111-123), spasticity, myuoclonus and epilepsy (Truong et. al. Movement Disorders
1988, 3, 77-87), leamning and memory (Rison et. al. Neurasci. Biobehav. Rev. 1995, 19, 533-
552,). '

Thus, glycine transporter antagonistists or inhibitors are believed to be highly beneficial in the
treatment of schizophrenia, including both the positive and the negative symptoms of
schizophrenia, other psychoses, dementia, and improving cognition in conditions where the
cognitive processes are diminished, i.e. Alzheimer’s disease, multi-infarct dementia, AIDS
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dementia, Huntington’s discase, Parkinson’s discase, amyotrophic laterel sclerosis or diseases
wherein the brain is demaged by inner or outer influence, such as trauma to the head or stroke.

Clinical trials with glycine have been reported (Javitt et. al. Am. J. Psychiatry 1994, 151,
1234-1236), (Leiderman et. al. Biol. Psychiatry 1996, 39, 213-215). The treatment with high-
dose giycine is reported to improve the symptoms of schizophrenia. There is a need for more
efficient compounds as ligands for the glycin transporter for the treatment of NMDA
associated diseases,

The compounds of the i:resent invention are potent ligands for the glycine transporter.

Summary of the invention

The invention provides novel compounds of the formula I below:

R¢
R?

R19 I
wherein
R! represents hydrogen, C, (-alkyl, cycloalky! or cycloalkylalkyl;
R? and R’ independently represent hydrogen, halogen, C, c-alkyl, G, cycloalkyl or Cy,
cycloalkyl-C, calkyl or R? and R? together form a C, ,-cycloalkyl;
R*, R’, R® and R’ independently represent hydrogen, halogen, CF,, NO,, CN, C, 4 alkyl, C,,
alkenyl, C, , alkynyl, C,, cycloalkyl, C, ; alkoxy, C, , alkyithio, OH, SH, NR"R", wherein R™
and R" independently represent hydrogen or C, ,-alkyl; -COR'® wherein R' represents OH,
C,stlkyl, C, ~alkoxy, NR''R", wherein R' and R'® independently represent hydrogen or C,_
¢-alkyl; aryl or heteroaryl, wherein ary! and heteroary! are optionally substituted one or more
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times with halogen, CF,, OCF;, CN, NO,, C, ; alkyl, C, , elkenyl, C, ; alkynyl, C,, cycloalkyl,
C..s alkoxy, C, , thiocalkyl, OH, SH or NR*R”, wherein R* end R* independently represent
hydrogen or C, ;-alkyl;
or R* and R®, or R and RS, or R®, and R’ together form a fused, aromatic, saturated or partly

saturated ring which optionally contains one or more heteroatoms such as O, N or S;

R', ’’,R", R" and R" independently represent hydrogen, halogen, CF,, OCF,, CN, NO,, C,,
alkyl, C, ;alkenyl, C, , alkynyl, C,, cycloalkyl, C, , alkoxy, C, ~alkylthio, OH, SH, NR"R™,
wherein R" and R independently represent hydrogen or C, alkyl; or R%, R?, R, R" and R"
independently represent -COR?', wherein R* represents QH, C, ~alkoxy, NR¥R®, wherein
R™® and R® independently represent hydrogen or C, calkyl; or R’, R’, R, R", and R
independently represent aryl or heteroaryl, wherein aryl and heteroaryl are optionally
substituted 6ne or more times with halogen, CF,, OCF,, CN, NO,, C,  alkyl, C, ; alkenyl, C,,
alkynyl, C,, cycloalkyl, C, , alkoxy, C, , alkythio, OH, SH, COR, wherein R?® represents

- OH, C, 4 alkoxy or C, ; alkyl; or NR*R”, wherein R and R" independently represent

hydrogen or C, ¢-alkyl;

R and R, or R’ and R", or R"*and R"’, or R"' and R" together form a fused, aromatic,
saturated or partly saturated ring which optionally contains one or more heteroatoms such as
O,N,orS;

Y is O, S, CH, or CH, and when Y is CH then the dotted line is a bond;

nis2,3,4,50r6;

Q represenis C, P-OR”, or S=0, wherein R* represents hydrogen or C, ~alkyl;

X is OR" or NR¥R™, wherein R", R, and R® independently represent hydrogen, C, (-alkyl,
aryl or aryl-C, ,-alkyl, wherein aryl may be substituted with halogen, CF,, OCF,, CN, NO,, or
C,. elkyl; optionally R¥ and R* together form a ring which may coutain further nitrogen,
oxygen or sulfur atoms and the ring may optionally be partly saturated;

R* and R" represent hydrogen, C, ,alkyl, cycloalkyl or cycloalkylalkyl

or a pharmaceutically acceptabie addition salt thereof;
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The compounds are useful as inhibitors of the glycine transporter and useful in treatment of
diseases responsive to the inhibition of the glycine transporter.

Detailed description of the invention

In a preferred embodiment of the invention, Q is C;

Other preferred embodiments are wherein n is 2 or 3;

Another preferred embodiment is wherein R is CH,;

Yet another preferred embodiment is wherein X is OH or C, .-alkoxy; more preferred is
wherein X is OH, OCH, or OC,H,

Other preferred embodiments are wherein R” represent hydrogen, and R*, R? or R® represent
hydrogen, CN, halogen, C, ,-alkyl, CF, or phenyl optionally substituted one or more times
with halogen, C, ,-alkyl, C, ,-alkoxy, CF,, or R*, R*or R* represent heteroaryl optionally
substituted one or more times with halogen, or wherein R* and R® or R? and R together form
a fused aryl,

Another preferred embodiment of the invention is wherein R', R?, R", R or R®
independently represent hydrogen, halogen, C, ,-alkyl, C, ,-alkoxy, or R* and R? or R and R"
together form a fused aryl;

In an more preferred embodiment, one or two of R?, R?, R', R" or R' represent halogen, C,
alkyl, CF, or C, ;-alkoxy;

In a more preferred embodiment of the invention R, R, R7, R*, R? and R are all hydrogen
and R’ represents halogen, CF,, CN, C, , alkyl, C,, alkoxy or -COR'®, wherein R' represents
C, -alkyl; and R* and R represent hydrogen, halogen, CF, or CN, provided that at least one
of R'"” and R" is not hydrogen;

R” and R® independently represent hydrogen or C, (-alkyl or R? and R® together form a C, ,-
cycloalkyl;

Another preferred embodiment of the invention is wherein the compounds are the following
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N-{3-[5-Cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl} glycine ethyt
ester,
N-{3-{5-Cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-y1]-1-propyl} -N-
methylglycine ethyl ester,
N- {3-{5-Cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl} glycine,
N-{3-[5-Cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-
methylglycine,
N-{3-[1-(3-chlorophenyl)-1,3-dihydroisobenzofiran-1-yl]-1-propyl}-N-methyiglycine,
N-{3-[1(3-trifluoromethylphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl }-N-
methylglycine,
N-{3-{1(3-trifluoromethylphenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-methy! (1-
ethyl)glycine,
N-{3-[1-(4-methylphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine,
N-{3-{1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-ylj-1-propyl}-N-methylglycine,

“N-{3-[1{4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl} -N-methylalanine,

N-{3-[1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-methyl (1-
ethyl)glycine,
N-{3-[4-chloro-1-(3-methyl-4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl]- 1-propyl}-N-
methylglycine,
N-{3-[4-chloro-1-(4-chlorophenyl)-1,3-dihydroisobenzofuran-1-y1}-1-propyi}-N-
methylglycine,

N- {3-[5-chloro-1-(4-chiorophenyl)-1,3-dihydroisobenzofuran-1-yl]}-1-propyl}-N-

' methylalanine,

N-{3-[6-chloro-1-(3-methyl-4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-
methylglycine,
N-{3-[6-chloro-1-(4-chlorophenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-
methylglycine,
N-{3-[6-chloro-1-(4-methylphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-
methyiglycine,

N- {3-[6-chloro-1-(4-methoxyphenyl)-1,3-dihydroisobenzofuran-1-y1]-1-propyl}-N-
methylglycine, '
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N- {3-[5-fluoro-1-(4-chlcrophenyi)-1,3-dihydroisobenzofuran-1-yl]-1-propyl }-N-
methylglycine,
N- {3-[5-fluoro-1-(4-methoxyphenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-
methylglycine,
N- {3-{5-trifluvoromethyl-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl1j-1-propyl}-N-
methylglycine,
N-{3-[5-triflucromethyl-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl} -N-
methylalanine,
N-{3-[5-cyano-1-(3-methyl-4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-
methyiglycine,
N-{3-[5-cyano-1-(4-cyanophenyl)-1,3-dihydroisobenzofaran-1-yi]-1-propyl} -N-
methylalanine,
N- {3-[5-cyano-1-(4-methoxyphenyl)-1,3-dihydroisbbenzofuran-1-yl]-1-propyl}-N-

_ methylglycine,

N-{3-[5-cyano-1-(4-flucrophenyl)-1,3-dihydroisobenzofuran-1-yl]}-1-propyl}-N-
methylglycine, N-{2-[5-cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yI}ethyl}-N-
methylglycine,

N-{3-[5-Chloro-1-(4-chloro-pheny!)-indan-1-yl}-propyl}-N-methylglycine,
N-{3-[5-Chloro-1-(4-chloro-phenyl)-indan-1-yi]-propyl}-N-methylalanine,
N-{3-[3-cyclo-1-(4-methylphenyl)-1,3-dihydroisobenzofiran- 1-y1}-1-propyl}-N-
methylglycine,

N-[3-(3,3-Dimethyl-1-phenyl-1,3-dihydro-benzo[ clthiophen-1-yl)-propyl]-N-methylglycine,
N-[3-(3,3-Dimethyl-1-phenyl-1,3-dihydro-benzo[ c]thiophen-1-yl1)-propyl]-N-methylalanine,
N-{3-[1<(4-Fluoro-phenyl)-3,3-dimethyl-1,3-dilydro-isobenzofuran-1-y1}-propyl} -N-
methylglycine,

N-{3-[5-Bromo-1-(4-chlorophenyl)-1,3-dihydroisobenzofuran- 1-yl]-1-propyl}-N-
methylglycine,

N- {2-{1-(4-Chloro-phenyl)-3,3-dimethyl-1,3-dihydro-isobenzofuran-1-yiJ-ethyl} -N-
methylglycine,

N-[3-(3-methyl- 1-phenyl-1H-inden-1-y1)-propyl]-N-methylglycine,
N-[3-(5-Chioro-1-thiophen-2-yl-1,3-dihydro-isobenzofuran-1-yI)-propyl]-N-methylglycine,



10

15

25

WO 08216 PCT/DKHANSIO
7

N-[3~(5-Chloro-1-thiophen-2-yl-1,3-dihydro-isobenzofirran-1-yl)-propyi]-N-methyl (1-ethyl)-
glycine, :
N-[3-(3-methyl-1-phenyl-1,3-dihydro-isobenzofuran-1-yl)-propyl]-N-methylalanine,
N-[3-(3-methyl-1-phenyl-1,3-dihydro-isobenzofuran-1-yl)-propyl]-N-methyl (1-ethyl)-
glycine,
N-[3-(3,3-Dimethy!-1-phenyl-1,3-dihydro-isobenzofuran- 1 -yl)-ethyl]-N-methylalanine,
N-[3-(3,3-Dimethyl-1-(4-fluoro-pheny!)-1,3-dihydro-isobenzofuran-1-yl)-ethyl}-N-
methylalanine, '
N-{3-(3,3-Dimethy!-1-phenyl-1,3-dihydro-iscbenzofuran-1-yl)-ethyl]-N-methyl-(1-
ethyl)glycine,
N-[3(3 ,3-Dimethyl-_1-(4—ﬂuoro-phenyl)-l,3-dihydm—isobenzofunn—1-yl)-ethyl]-N—methyl-(l-
ethyl)glycine,
N-[3-(3,3-Diethyi-1-phenyl-1,3-dihydro-isobenzofuran- 1-yl)-propyl}-N-methylalanine,
N-[3-(3,3-Diethyl-1-(4-chloro-phenyl)- 1,3-dihydro-isobenzofuran-1-yl}-propyl}-N-

‘methylalanine,

N-{3-(3,3-Diethyl-1-(4-chloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl)-propyl]-N-
methylglycine,

N-[3-(1-phenyl-1,3-dihydro-benzo[ c]thiophen-1-yl)-propyl]-N-methylalanine,
N-{3-[1-(4-Chloro-phenyl)-3,3-dimethyl-indan-1-yl}-propy!}-N-methylglycine,

N- {3-{1-(4-Chloro-phenyl)-3,3-diethyl-1,3-dihydro-isobenzofuran-1-yI}-propyl}-N-methy!-
alanine,

N-[2-(3-methyl-1-phenyl-indan-1-yl)-ethyl}-amino}-N-methyl alanine,
N-[3-(1-phenyl(1H)-inden-1-y1)-propyl}-N-methyl-alanine,

N- {3-[1-(4-Fluoro-phenyl)-5-(4-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-
propyl}-N-methyl-glycine,
N-{3-[5-Chloro-1-{4-chloro-phenyl)-indan-1-yl]-propyl}-N-methyi-glycine,

N- {3-[5-Chloro-1{4-chloro-phenyl)-indan-1-y1]-propyl}-N-methyl-alanine,

N- {3-{1-(4-chioro-phenyl)-5-(4-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-
ethyl}-N-methyl-glycine,

N- {3-[1-(4-Chloro-phenyl)-5-(4-methyl-phenyl)-1 »3-dihydro-isobenzofuran-1-yl}-ethyl}-N-
methyl-glycine,
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N-{3-[1-(4-Chloro-phenyf)-5(4-methoxy-phenyl)-1,3-dihydro-isobenzofuran-1-y1]-ethyl} -N-
methyl-glycine,
N- {3-[1-(4-Chloro-phenyl)-5-(2-thiophenyl)-1,3-dihydro-isobenzofuran-1-yl1]-ethyl} -N-
methyl-glycine,
N-{3-{1-(4-Chloro-phenyl)-5-(4-methyl-phenyl)-1,3-dihydro-isobenzofuran- 1-yl]-propyl}-N-
methyl-glycine,
N-{3-[1-(4-Chloro-phenyl)-5-(4-methoxy-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-propyl} -
N-methyl-glycine,
N- {3-[1-(4-chloro-phenyl)-5-(4-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yi]-
propyl}-N-methyl-glycine,
N- {3-[1-(4-Chloro-phenyl)-5-(4-chloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-ethyi}-N-
methyl-glycine,
N- {2-[1-(4-Chloro-phenyl)-5-(5-chloro-thiophen-2sy1)-1,3-dihydro-isobenzofuran-1-yI]-
ethyl}-N-methyl-glycine,

' N-{3-]1-(4-Chloro-phenyl)-5-(3-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-ethyl} -N-

methyl-glycine,

N- {3-[1-(4-Chloro-phenyl)-5-(2-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-ethyl}-N-
methyl-glycine,
N-{3-[1-(4-Chloro-phenyl)-5-(2,5-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-ethyl} -
N-methyl-glycine,
N-{3-[1-(4-chloro-phenyl)-5-(3-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-
cthyl}-N-methyl-glycine,

. N-{3-[1-(4-chloro-phenyl)-5-(3-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-

propyl}-N-methyl-glycine ,
N-{3-[1<(4-Chloro-phenyl)-5-(3,4-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-ethyl} -
N-methyl-glycine,
N-{3-[1-(4-Chloro-phenyl)-5-(4-chioro-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-propyl}-N-
methyl-glycine,

N- {3-[1-(4-Chloro-phenyl})-5-(3-methyl-phenyl)-1,3~dihydro-isobenzofuran-1-yl]-propyl}-N-
methyl-glycine,
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N-{3-[1-(4-Chioro-phenyl)-5-(2-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-propyl}-N-
methyl-glycine,
N-{3-[1-(4-Chloro-phenyl)-5-(2,5-dichlore-phenyl)-1,3-dihydro-isobenzofiiran-1-yl}-propyl} -
N-methyl-glycine,
N-{3-{1-(4-Chloro-phenyl)-5-(3,4-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-propyl} -
N-methyl-glycine,
N-{3-[1-(4-chloro-phenyl)-5-(2-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-
propyl}-N-methyl-glycine ,
or a pharmaceutically acceptable addition salt thereof.

The invention provides a pharmaceutical composition comprising at least one compound of
Formula I as defined above, or a pharmaceutically acceptable acid addition salt thereof in a
therapeutically effective amount and in combination with one or more pharmaceutically
acceptable carriers or diluents.

The invention also provides the use of compounds as above for the manufacture of
medicaments for treatment of diseases responsive to ligands of the glycine transporter.

The invention provides a method for treatment of diseases responsive to ligands of the glycine
transporter.

In preferred embodiments of the invention, the ligands are antagonists of the glycine
transporter.

Pharmaceutically acceptable addition salts are those which form pharmcological acceptable
anions such as maleic, fumaric, benzoié, ascorbic, succinic, oxalic, bis-methylenesalicylic,
methanesulfonic, ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, lactic,
malic, mandelic, cinnamic, citrtaconic, aspartic, stearic, palmitic, itaconic, glycolic, p-
aminobenzoic, glutamic, benzenesulfonic and theophylline acetic acids, as well as the 8-
halotheophyllines, for example 8-bromotheophylline. Exemplary of such inorganic salts are
those with hydrochloric, hydrobromic, sulfuric, sulfemic, phosphoric and nitric acids.



13

30

WO 0208216 PCT/DKOIMNSIO
10
The compound of the invention may be administered in any suitable way such as orally or
parenterally, and it may be presented in any suitable form for such administration, for
example in the form of tablets, capsules, powders, syrups or solutions or dispersions for
injection. Preferably, and in accordance with the purpose of the present invention, the
compound of the invention is administered in the form of a solid pharmaceutical entity,
suitably a8 a tablet or a capsule or in the form of a suspension, solution or dispersion for

mjection.

Methods for the preparation of solid pharmaceutical preparations are well known in the art.
Tablets may thus be prepared by mixing the active ingredients with ordinary adjuvants and/or
diluents and subseguently compressing the mixture in a convenient tabletting mechine.
Examples of adjuvants or diluents comprise: corn starch, lactose, talcum, magnesium stearate,
gelatine, Iactose, gums, and the like. Any other adjuvant or additive such as colourings,
aroma, preservatives, etc. may also be used provided that they are compatible with the active

mgredients.

Furthermore, the compounds of this invention may exist in unsolvated as well as in solvated
forms with pharmaceutically acceptable solvents such as water, ethanol, and the like. In
general, the solvated forms are considered equivalent to the unsolvated forms for the purposes

of this invention.

Some of the compounds of the present invention contain chiral centres and such compounds
exist in the form of isomers (¢.g. enantiomers). The invention includes ail such isomers and
any mixtures thereof including racemic mixtures.

Racemic forms can be resolved into the optical antipodes by known methods, for example by
separation of diastereomeric salts thereof with an optically active acid and liberating the
optically active amine compound by treatment with a base. Another method for resolving
racemates into the optical antipodes is based upon chromatography on an optically active
matrix. Racemic compounds of the present invention can thus be resolved into their optical
antipodes, e.g. by fractional crystallisation of d- or }- (tartrates, mandelates or
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camphorsulphonate) salts for example. The compounds of the present invention may also be
resolved by the formation of diastereomeric derivatives.
Additional methods for the resolution of optical isomers, known to those skilled in the art,
may be used. Such methods include those discussed by J. Jaques, A. Collet, and S. Wilen in
“Enantiomers, Racemates, and Resoluﬁons“, John Wiley and Sons, New York (1981).

Optically active compounds can also be prepared from optically active starting materials.

Definition of substituents

Halogen means fluoro, chloro, bromo or iodo. Preferred halogens are F and Cl.

" The term C, calkyl refers to a branched or unbranched alkyl group having from one to six

carbon atoms inclusive, such as methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-
2-propyl and 2-methyl-1-propy!. Preferred alkyls are methy! and ethy!.

Similarly, C, ;alkenyl and C, ~alkynyl, respectively, designate such groups having from two
to six carbon atoms, including one double bond and triple bond respectively, such as ethenyl,

propenyl, butenyl, ethynyl, propynyl, and butynyl.

The term C, ;cycloalkyl designates & monocyclic or bicyclic carbocycle having three to eight
C-atoms, such as cyclopropyl, cyclopentyl, cyclohexyl, etc.

The term C, ;cycloalkylalkyl designates a cycloalkyl as defined above and an alky] as above.

The terms C, -alkoxy and C, calkylthio designate such groups in which the alkyl group is
C,s2lkyl as defined above.

The term aryl designates an aromatic hydrocarbon such as pheny! or naphtyl.
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The term heteroaryl refers to a mono- or bicyclic heterocyclic aromatic group containing at
Jeast one N, S or O atom, such as furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, imidazolyl, pyridyl, pyrimidyl, tetrazolyl, benzofuranyl, benzothienyl,
benzimidazolyl, indolyl. Preferred heteroaryls are monocyclic heteroaryls. Especially.
preferred is thienyl.

Preparatory examples
The compounds of the iﬁvmtion may be prepared as follows:

1) alkylating an amine of formula IT with an alkylating agent of formula I

. G is a suitable leaving group such as e.g. halogen or mesylate.

15

the substituents R'-R"?, n, Y and X are as defined above;
2) alkylating an amine of formula IIT with an alkylating agent of formula IV
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wherein the substituents R'-R'?, n, Y and X are as defined above;

3) Coupling of an aryl subsitituent of formuia VI to the ary] bromide derivative of
formula V wherein the substituents R*-R” are halogens, R'-R* and R%-R"”, n, Y and X are as
defined above

,OH
ARYL—B\
OH

'(VI)

4) hydrolysing the ester group of a compound of formula VII to obtain the corresponding
carbaxylic acid derivative

s
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R1¢

the substituents R'-R'?, n, and Y are as defined above and X is OH in the final product.

The alkylations according to methods 1 and 2 are conveniently carried out in an inert solvent
such as a suitably boiling alcohol or ketone or in tetrahydrofuran, preferably in the presence of
an organic or inorganic base (potassium carbonate, diisopropylethylamine or triethylamine) at

. reflux temperature. Alternatively, the alkylation can be performed at a fixed temperature

which is different from the boiling point in one of the above-mentioned solvents or in
dimethylformamide, dimethylsulfoxide or N-methylpyrrolidin-2-one, preferably in the
presence of a base.

Reagents of formula I are prepared by methods described in the literature, see. e.g. US
3,549,656 , GB 1166711 and Dykstra et al. J. Med. Chem. 1967, 10(3), 418-28.

Glycine derivatives of formula II are well described in the literature.

Amines of formula ITI are prepared as described by Bigler et. al. Eur. J. Med. Chem. 1977, 12,
289, '

Biearyl derivatives of formula IV are prepared by suzuki type coupling of an aryl boronic acid
with the desired halide in dimethoxyethane tetrahydrofuran or toluene containing an
inorganic base such as sodium carbonate and a palladium catalyst at a temperature between
room temperature and the boiling point of the solvent.

The hydrolysis according to method 4 is conveniently performed in a suitably boiling alcohol
in the presence of an aqueous base such as e.g. sodium hydroxide at ambient temperature. The
starting materials of formula V are prepared by methods 1 or 2.
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Experimental

Melting points were determined on a Biichi SMP-20 apparatus and are uncorrected. Analytical
LC-MS data were obtained on a PE Sciex API 150EX instrument equipped with IonSpray
source and Shimadzu LC-8A/SLC-10A LC system. The LC conditions (50 X 4.6 mm YMC
ODS-A with 5§ pm particle size) were linear gradient elution with
water/acetonitrile/trifluoroacetic acid (90:10:0.05) to water/acetonitrile/trifluoroacetic acid
(10:90:0.03) in 7 min at 2 mi/min. Purity was determined by integration of the UV trace (254
nm). The retention times, R,, are expressed in minutes.

Mass spectra were obtained by an alternating scan method to give molecular weight
information. The molecular ion, MH+, was obtained at low orifice voltage (5-20V) and
fragmentation at high orifice voltage (100V).

Preparative LC-MS-separation was performed on the same instrument. The LC conditions (50
X 20 mm YMC ODS-A with 5 pm particle size) were linear gradient elution with
water/acetonitrile/trifluoroacetic acid (80:20:0.05) to water/acetonitrile/trifluoroacetic acid
(10:90:0.03) in 7 min at 22.7 mL/min. Fraction collection was perforrned by split-flow MS
detection

'H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500 instrument or at
250.13 MHz on a Bruker AC 250 instrument. Deuterated chloroform (99.8%D) or dimethy!
sulfoxide (99.9%D) were used as solvents. TMS was uscd as internal reference standard.
Chemical shift valnes are expressed in ppm-values. The following abbreviations are used for
multiplicity of NMR signals: s=singlet, d=doublet, t=triplet, g=quartet, qui=quintet, h=heptet,
dd=double doublet, dt=double triplet, dg=double quartet, tt=triplet of triplets, m=multiplet,
b=broad singlet. NMR signals corresponding to acidic protons are generally omitted. Content
of water in crystalline compounds was determined by Karl Fischer titration. Standard workup
procedures refer to extraction with the indicated organic solvent from praper aqueous
solutions, drying of combined organic extracts (enhydrous MgSQ, or Na,S0,), filtering and
evaporation of the solvent in vacuo. For column chromatography, silica gel of type Kieselgel
60, 230-400 mesh ASTM was used. For ion-exchange chromatography, SCX, 1 g, Varian
Mega Bond Elut®, Chrompack cat. No. 220776 was used. Prior use of the SCX-columns was
pre-conditioned with 10 % solution of acetic acid in methanol (3 mL).

A
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The following examples will illustrate the invention further. They arve, however, not to be
construed as limiting. Example 1

1a, N-(3-(5-Cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl)-1-propyl)glycine.ethyl
ester.

A stirred mixture of 3-(5-cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-ylI)-1-propyl
amine (1.5 g), potassium carbonate (1.3 g) and ethanol (15 mL) was treated dropwise with a
solution of ethyl bromoacetate (0.75 g) in ethanol (15 mL) at room temperature. After reflux
for 1.5 h, the mixture was cooled and concentrated ir vacuo. Standard work-up with ethyl
acetate gave an oil which was purified by flash chromatography (eluent heptane/ethyl
acetate/iriethylarnine 26:70:4). The title compound was obtained as a clear oil (0.77 g).
LC/MS (m/z) 383 (MH+), purity (UV): >99%.

' Example 2

2a, N{3-(5-Cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl)-1-propyl)-N-
methylglycine.ethyl ester.

A stirred mixture of 3-(5-cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-y1)-1-propyl
iodide (3.1 g), ethyl N-methylglycinate (4.4 g) and diethylisopropylamine (4.4 g) in
tetrahydrofiran (50 ml;) was refluxed for 16 h. Standard work-up with ethyl acetate gave an
oil which was purified by flash chromatography (eluent heptane/ethyl acetate/triethylamine
64:32:4) giving the title compound as a clear oil (1.4 g).

LC/MS (m/z) 397 (MH+), purity (UV): >99%

Example 3

3a, N-(3-(5-Cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl)-1-propyl)glycine
hydrochloride

A mixture of N-(3-(5-cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl)-1-
propyl)glycineethyl ester (0.7 g), methanol (6 mL) and 6 M sodium hydroxide (2 mL) was
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stirred at room temperature for 2 h. Adjustment of pH to < 6.5 with dilute hydrochloric acid
followed by stendard work-up with ethyl acetate gave the title compound as an oil (0.2 g).
LCMS (m/z) 355 (MH+), purity (UV): >90%

In a sirilar manner, the following compound were prepared:

3b, N-(3-(5-Cyano-1-(4~fluorophenyl)-1,3-dihydroisobenzofuran-1-y1)-1-propyl)-N-
methylglycine hydrochloride.

LC/MS (nv/z) 369 (MH+), purity (UV): >90%

3c, Example 4:
N-{3-[1-(3-chlorophenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine
hydrochloride

LC/MS (m/z) 360 (MIHH), purity (UV 90%)

3d,Example 5:

" N-{3-[1-(3-triflucromethylphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-

methylglycine hydrochloride.

LC/MS (m/z) 394 (ME+), purity (UV 79%)

3e,Example 6:
N-{3-{1-(3-trifluoromethylphenyl)-1,3-dihydroisobenzofuran-1-y1]-1-propyl}-N-methyl (1-
ethyl)glycine hydrochloride

LC/MS (m/z) 422 (MH+), purity (UV 79%)

3f, Example 7:
N-{3-[1-(4-methylphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine.
hydrochloride

LC/MS (mv/z) 378 (MH+), purity (UV 91%)

3g, Example 8:
N-{3-[1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine
hydrochloride

LC/MS (m/z) 344 (MH+), purity (UV 81%)
3h, Exampie 9



WO 02/08216 PCT/DKO1A0510
18

N-{3-[1-(4-fluoropheny!)-1,3-dihydroisobenzofiran-1-yl}-1-propyl} -N-methylalanine
hydrochloride
LC/MS (m/z) 358 (ME+), purity (UV 81%)
3i, Example 10
N-{3-{1-(4-fluorophenyl)-1,3-dikydroisobenzofuran- 1-yl}-1-propyl}-N-methyl (1-
ethyl)glycine hydrochloride
LC/MS (m/z) 372 (MH+), purity (UV 86%)
3}, Example 11
N-{3-[4-chloro-1-(3-methyl-4-fluorophenyl)-1,3-dihydroisobenzofirran-1-yi]-1-propyl}-N-
methylglycine hydrochloride.
LC/MS (m/z) 392 (MH+), purity (UV 86%)
3k, Example 12
N-{3-[4-chloro-1-{(4-chlorophenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-

_ methylglycine hydrochloride.

LC/MS (m/z) 394 (MH-), purity (UV 98%)

31, Example 13
N-{3-[5-chloro-1-(4-chlorophenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-
methylalanine hydrochloride

LC/MS (m/z) 408 (MH+), purity (UV 85%)

3m, Example 14
N-{3-[6-chloro-1-(4-chlorophenyl)-1,3-dihydroisobenzofuran-1-y1}-1-propyl}-N-
methylglycine hydrochloride.

LC/MS (m/z) 394 (M), purity (UV 99%)

3n, Example 15
N-{3-[6-chloro-1-(4-methylpheny])-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-
methylglycine hydrochloride.

LC/MS (m/Z) 374 (MH+), purity (UV 76%)

30, Example 16

N- {3-[6-chloro-1-(4-methoxyphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-
meihylglycine hydrochloride

LC/MS (m/z) 390 (MH+), purity (UV 98%).
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3p, Example 17
N-{3-[5-fluoro-1-{4-chlorophenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-
methylglycine hydrochloride.
LC/MS (m/z) 378 (MHH), purity (UV 85%).
3q, Example 18
N- {3-[5-fluoro-1-(4-methoxyphenyl)-1,3-dihydroiscbenzofuran-1-yl]-1-propyl}-N-
methylglycine hydrochloride.
LC/MS (m/z) 378 (MH+), purity (UV 99%).
3r, Example 19
N-{3-[5-trifluoromethyl-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-
methylglycine hydrochloride
LC/MS (m/z) 412 (MH+), purity (UV 81%)
3s, Example 20.
N-{3-[5-trifluoromethyl-1-{4-flucrophenyl)-1,3-dihydroisobenzofuran-1-ylJ-1-propyl}-N-

" methylalanine hydrochloride

LC/MS (m/z) 426 (MH+), purity (UV 98%).

3t, Example 21
N-{3-[5-cyano-1-(3-methyl-4-fluorophenyl)-1,3-dihydroisobenzofiran-1-yl}-1-propyl}-N-
methylglycine hydrochioride.

LC/MS (m/z) 383 (ME+), purity (UV 83%).

3u, Example 22
N-{3-[5-cyano-1-(4-cyanophenyl)-indan-1-yl]-1-propyl}-N-methylalenine hydrochloride.
LC/MS (m/z) 388 (MH), purity (UV 80%).

3v, Example 23
N-{3-[5-cyano-1-(4-methoxyphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-
methylglycine hydrochloride

LCO/MS (mv/z) 381 (MEL+), purity (UV 81%)..

3x, Example 24

N- {3-[5-cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-
methylglycine hydrochloride.

LC/MS (m/z) 369 (MH+), purity (UV 98%)

S¥
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3y, Example 25
N- {2-[S-cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl]ethyl} -N-methylglycine
hydrochloride.
LC/MS (m/z) 355 (MH+), purity (UV 94%)
3z, Example 26
N- {3-[5-Chloro-1-(4-chloro-phenyl)-indan-1-yl]-propyl}-N-methylglycine hydrochloride
LC/MS (m/z) 392 (MH+), purity (UV 98%)
3aa, Example 27
N-{3-[5-Chloro-1-(4-chloro-phenyl}-indan-1-y1}-propyl}-N-methylalanine hydrochloride
LC/MS (m/z) 406 (MEL+), purity (UV 95%) -
3ab, Example 28
N- {3-[3-spirocyclopentyl-1-(4-methylphenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl} -N-
methylglycine hydrochloride i
3ac, Example 29
N-[3-(3,3-Dimethy]-1-phenyl-1,3-dilydro-benzo[c]thiophen-1-y1)-propyl]-N-methylglycine
hydrochloride
3ad, Example 30
N-[3<3,3-Dimethyl-1-phenyl-1,3-dihydro-benzo[c]thiophen-1-yl)-propyl]-N-methylalanine
LC/MS (m/z) 370 purity (UV 96%)
3ae, Example 32
N-{3-[5-Bromo-1-(4-chlorophenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-

_ methylglycine

LC/MS (m/z) 440 (MH+), purity (ELSD 93%)

3af, Example 33
N-{2-[1-(4-Chloro-phenyl)-3,3-dimethyl-1,3-dihydro-isobenzofuran-1-yl]-ethyl}-N-
methylglycine

LC/MS (m/z) 374 (MH+), purity (UV 72%)

3ag, Example 34
N-[3-(3-methyl-1-phenyl-1H-inden-1-yl)-propyl]-N-methylglycine

LC/MS (ra/z) 336 (MH+), purity (UV 85%)

3ah, Example 35
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N-[3-(5-Chloro-1-thiophen-2-yi-1,3-dihydro-isobenzofuran- 1-y1)-propyl]-N-methylalanine
LC/MS (m/z) 380 (MH+), purity (UV 85%) |
3ai, Example 36
N-[3-(5-Chloro-1-thiophen-2-yl-1,3-dihydro-isobenzofuran-1-yl)-propyl]-N-methyl (1-ethyl)-
glycine
LC/MS (m/z) 394 (MH+), purity (UV 80%)
3aj, Example 37
N-{3-(3-methyl-1-phenyl-1,3-dihydro-isobenzofuran-1-yl)-propyl}-N-methylalanine
LC/MS (m/z) 354 (MH1), purity (UV 78%)
3ak, Example 38
N-[2-(3-methyl-1-phenyl-indan-1-yl)-ethyl]-amino}-N-methyl alanine
LC/MS (m/z) 451, purity (UV 92%)
3al, Example 39
N-{3-[1-(4-Cbloro-phenyl)-5-(4-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-ethyl}-N-

' methyl-glycine

Example 4

4a, N-{3-[5-Bromo-chloro-1-(4-chlorophenyl)-1,3-dihydroisobenzofuran- 1 -yl}-1-ethyl}-N-
methylglycine ethyl ester (226mg, 0.5mmol) was dissolved in a 1:1 mixture of
tetrahydrofuran and dimethoxyethane (3 mL) containing tetrakis
(triphenylphosphine)palladium under nitrogen. To the reaction was added 4-chlorophenyl
boronic acid (102mg, 0.75 mmol) and 0.5M aqueous sodium carbonate solution (2 mL,
1mmol) and the reaction was heated to 65 °C for 18 hours. The solution was diluted with
water (5 mL) and ethyl acetate (7 mL). The organic layer was separated and the aqueous layer
was re-extracted with ethyl acetate (5 mL). The organic extractions were combined and
washed with saturated brine solution (7 mL) before being evaporated in the presence of 1g of
silica gel. The crude product absorbed on silica gel was poured on top of a 20g silica gel
cartridge and eluted with a gradient solvent system eluting from heptane to heptane/ethyl
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acatet (1:1) over 37 minutes. The product was isolated as a light oil (135 mg, 64%). LC/MS
479.
The compound was hydrolysed as described for Experimental 3a to give the N-methyglycine
hydrochloride derivative.
LC/MS (mv/z) 436, purity (UV 52%)
In an analogous fashion, the following compounds were prepared:
4b, Example 40
N-{3-[1-(4-Chloro-phenyl)-5-(4-methoxy-phenyl)-1,3-dihydro-isobenzofiran-1-yl}-ethyl}-N-
methyl-glycine
LC/MS (m/z) 452, purity (UV 94%)
4c¢, Example 41 _
N-{3-[1-(4-Chloro-phenyl)-5-(2-thiophenyl)-1,3-dihydro-isobenzofuran-1-yl}-ethyl}-N-
methyl-glycine )
LC/MS (m/z) 428, purity (UV 96%)
4d, Example 42
N-{3-[1-(4-Chloro-phenyl)-5-(4-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yi]-propyl}-N-
methyl-glycine
LC/MS (m/z) 450, purity 91%
4e¢, Example 43
N-{3-[1-(4-Chloro-phenyl)-5-(4-methoxy-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-propyl}-
N-methyl-glycine
LC/MS (m/z) 466, purity (UV 95%)
4f, Example 44
N- {3-{1-(4-chloro-phenyl)-5-(4-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-y1}-
propyl}-N-methyl-glycine
LC/MS (m/z) 504, purity (UV 89%)
4g, Example 45
N-{3-[1-(4-Chloro-phenyl)-5-(4-chloro-phenyi)-1,3-dihydro-isobenzo furan-1-yl]-ethyl}-N-
methyl-glycine
LC/MS (m/z) 456, purity 96%
4h, Example 46
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N- {2-[1-(4-Chloro-phenyl)-5-(5-chloro-thiophen-2-y1)-1,3-dihydro-isobenzofuran-1-yi}-
ethyl}-N-methyl-glycine
LC/MS (m/z) 462, purity 74%
4i, Example 47
N-{3-[1-(4-Chloro-phenyl)-5-(3-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yi]-ethyl}-N-
methyl-glycine
LC/MS (m/z) 436, purity UV 94 %
4j, Example 48 '
N-{3-[1-(4-Chloro-phenyl)-5-(2-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-ylj-ethyl}-N-
methyl-glycine
LC/MS (m/z) 436, purity (UV 91%)
4k, BExample 49
N-{3-[1-(4-Chloro-pheny1)-5-(2,5-dichloro-phenyl}=1,3-dihydro-isobenzofuran-1-yl]-ethyl} -
N-methyi-glycine

' LC/MS (m/z) 490, purity 94%

4], Example 50

N- {3-[1{4-chloro-phenyl)-5-(3-triflucromethyl-phenyl)- 1,3-dihydro-isobenzofuran-1-yl]-
ethyl}-N-methyl-glycine

LC/MS (m/z) 490, purity 89%

4m, Example 51

N- {3-[1-(4-chloro-phenyl)-5-(3-trifluoromethyi-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-
propyl}-N-methyl-glycine

LC/MS (m/z) 506, purity 91%

4n, Example 52
N-{3-[1-(4-Chloro-phenyl)-5-(3,4-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-ethyl}-
N-methyl-glycine

LC/MS (m/z) 490, purity 89%

4o, Example 53 '
N-{3-[1-(4-Chloro-phenyl)-5-(4-chloro-phenyt)-1,3-dihydro-isobenzofuran-1-yl]-propyi}-N-
methyl-glycine

LC/MS (m/z) 470, purity (UV 94%)
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4p, Example 54
N-{3-[1-(4-Chloro-phenyl)-5-(3-methyl-phenyl)-1,3-dihydro-isobenzofuran- 1 -yl]-propyl} -N-
methyl-glycine
LC/MS (m/z) 450, purity 96%
4q, Example 55
N-{3-[1-(4-Chloro-phenyl)-5-(2-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-propyl}-N-
methyl-glycine
LC/MS (m/z) 450, purity 93%
4r, Example 56
N- {3-{1-(4-Chloro-phenyl)-5-(2,5-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-propyl} -
N-methyl-glycine
LC/MS (m/z) 506, purity 91%
4s, Example 57

_N-{3-[1-(4-Chloro-phenyl)-5-(3,4-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-y1]-propyl} -

N-methyl-glycine

LC/MS (m/z) 504, purity 95%

4t, Example 58

N- {3-[1{(4-chloro-phenyl)-5-(2-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-

propyl}-N-methyl-glycine
LC/MS (m/z) 504, purity 78%

Pharmacological Testing

The compounds of the invention were tested in a well-recognised and reliable test measuring
glycine uptake:

[H]-Glycine uptake

Cells transfected with the human GlyT-1b were seeded in 96 well plates. Prior to the
experiment the cells were washed twice in HBS (10 mM Hepes-tris (pH 7,4), 2,5 mM KCl, 1
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mM CaCl,, 2,5 mM MgSO0,,) and pre-incubated with test compound for 6 minutes.
Afterwards, 10 nM *H-glycine was added to each well and the incubation was continued for
15 minutes. The cells were washed twice in HBS. Scintillation fluid was added and the Plates

were counted on a Trilux (Wallac) scintillation counter.

The test results were as follows:

Inhibition of Glycine Transport by hGlyT-

Compound | Compound Name ICs GlyT-1b

3f N-{3-[1-(4-methylphenyl)-1,3-dihydroisobenzofuran-1-yI}- | 5400
1-propyl}-N-methylglycine.

3k N-{3-[4-chloro-1-(4-chlorophenyl)-1,3- 4100
dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine.

3l N-{3-[5-chloro-1-(4-chlorophenyf)-1,3- 5500
dihydroisobenzofuran-1-yl]-1-propyl}-N-methylalanine

3m N-{3-[6-chloro-1-(4-chlorophenyl)-1,3- 7200
dihydroisobenzofuran-1-yI]-1-propyl}-N-methyiglycine.

3n N-{3-[6-chloro-1-(4-methylphenyl)-1,3- 9600
dihydroisobenzofuren-1-yl}-1-propyl}-N-methylglycine.

3t N-{3-[5-cyano-1-(3-methyl-4-fluorophenyl)-1,3- §700
dihydroisobenzofiran-1-yl]-1-propyl}-N-methylglycine. -

3v N-{3-[5-cyano-1-(4-methoxyphenyl)-1,3- 8600
dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine

3z N-{3-[5-Chloro-1-{4-chloro-phenyl}-indan-1-yl]-propyl}- | 1100
N-methylglycine

3aa N-{3-[5-Chloro-1-(4-chloro-phenyl)-indan-1-yl}-propyi}- | 470
N-methylalanine

3ac N-{3-[5-Bromo-1-(4-chlorophenyl)-1,3- 4000
dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine
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3af N-{2-[1(4-Chloro-phenyl)-3,3-dimethyl-1,3-dihydro- 3500
isobenzofuran-1-yl]-ethyl}-N-methylglycine

3ak N-[2-(3-methyl-1-phenyl-indan-1-yl)-ethyl]-amino}-N- 2200
methy! alanine '

3al N-{3-[1-(4-Chloro-phenyl)-5-(4-methyl-phenyl)-1,3- 2200
dihydro-isobenzofuran-1-yl}-ethyl}-N-methyl-glycine

4c N-{3-[1-(4-Chloro-phenyl)-5-(2-thiophenyl)-1,3-dihydro- | 1200
isobenzofuran-1-yl}-ethyl}-N-methyl-glycine

4d N-{3-[1-(4-Chloro-phenyl)-5-(4-methyl-phenyl)-1,3- 1500
dihydro-isobenzofuran-1-yl]-propyl}-N-methyl-glycine

45 N-{3-{1-(4-Chloro-phenyl}-5-(2-methyl-phenyl)-1,3- 710
dihydro-isobenzofuran-1-yl]-ethyl}-N-methyl-glycine

4k N-{3-[1-(4-Chloro-phenyl)-5-(2,5-dichloro-phenyl)-1,3- 950
dihydro-isobenzofuran-1-yl]-ethyl} -N-methyl-glycine

The above results demonstrate that the compounds of the invention are able to inhibit glycine

uptake into synaptosomes in micromolar concentrations
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Claims:

1. A compound represented by the general formuia I

3 R0 I
wherein
_R' represents hydrogen, C, alkyl, cycloalkyl or cycloalkylaikyl;
R® and R? independently represent hydrogen, halogen, C, ¢-alkyl, C,, cycloalkyl or C,,
cycloalkyl-C, c-alky! or R? and R® together form a C,, cycloalky};

10 R%, R’ Rfand R’ independently represent hydrogen, halogen, CF,, NO,, CN;, C, ; alky}, C,
alkenyl, C,, alkynyl, C,, cycloalkyl, C,, alkoxy, C,, alkylthio, OH, SH, NR"R", wherein R™
end R” independently represent hydrogen or C, ,-alkyl; -COR' wherein R'® represents OH,
C,.«tlkyl, C, ;alkoxy, NR"R", wherein R" and R independently represent hydrogen or
C,salkyl; aryl or heteroaryl, wherein aryl and heteroaryl are optionally substituted one or

15 more times with halogen, CF,, OCF,, CN, NO,, C, ; alkyl, C, ; alkenyl, C, ; alkyny}, C,,
cycloalkyl, C, ¢ alkoxy, C, ; thioalkyl, OH, SH or NR*R*, wherein R* and R* independently
represent hydrogen or C, alkyl;
or R* and R®, or R® and RS, or R® and R together form a fused, aromatic, saturated or partly
saturated ring which optionally contains one or more heteroatoms such as O, Nor S;

R, R°, R", R", and R" independently represent hydrogen, halogen, CF,, OCF,, CN, NO,, C,,
alkyl, C, alkenyl, C, , alkynyl, C,, cycloalkyl, C, , alkoxy, C, ,-aliylthio, OH, SH, NR"R?,

wherein R" and R®independently represent hydrogen or C, -alkyl; or R, R*, R, R"" and R"
independently represent -COR*, wherein R* represents OH, C, .-alkoxy, NR”R® wherein R®
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and R independently represent hydrogen or C, alkyl; or R?, R®, R, R" and R*
independently represent aryl or heteroaryl, wherein aryl and heteroary! are optionally
substituted one or more times with hatogen, CF,, OCF,, CN, NO,, C, 4 alkyl, C,, alkenyl, C,,
alkynyl, C,, cycloalkyl, C, ; alkoxy, C, , alkylthio, OH, SH, COR, wherein R represents
OH, C, ; alkoxy or C, alkyl; or NR¥R*, wherein R* and R* independently represent
hydrogen or C, .-elkyl;
R'and R?, or R? and R, or R"and R", or R"' and R" together form a fused, aromatic,
saturated or partly saturated ring which optionally contains one or more heteroatoms such as
O,NorS;
Y is O, S, CH, or CH, and when Y is CH then the dotted line is a bond;
nis2,3,4,50r6;
Q represents C, P-OR™ or S=0, wherein R represents hydrogen or C, ;-alkyl;
X is OR" or NR"R*, wherein R", R”, and R® independently represent hydrogen, C, calkyl,
aryl or aryl-C, s-alkyl, wherein aryl may be substituted with halogen, CF,, OCF,, CN, NQ,, or
C. alkyl; Optionally RY and R* together form a ring which may contain further nitrogen,
oxygen or sulfur atoms and the ring may optionally be partly saturated,
R® and R” represent hydrogen, C, ~2ikyl, cycloalkyl or cycloalkylalkyl;

or a pharmaceutically acceptable addition salt thereof.

The compound according to any of the preceding claims, whereinn is 2 or 3.

The compound according to any of the preceding claims, wherein R’ is CH,.

‘The compound according to any of the preceding claims, wherein Q is C.

The compound according to any of the preceding claims, wherein X is OH or C, ,-alkoxy.
The compound according to any of the preceding claims, wherein R’ represents hydrogen,
and RY, R or R® represent hydrogen, C, (-alkyl, CN, halogen, CF, or phenyl optionally
substituted one or more times with halogen, C, (-alkyl, C, ,-alkoxy, CF,, orRY, R® or R?
represent heteroaryl optionally substitutted one or more times with halogen or wherein R*
and R’, or R® and R* together form a fused aryl.

S
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7. The compound according to any of the preceding claims wherein R®, R?, R'%, R or R"
independently represent hydrogen, halogen, alkyl, alkoxy, or R* and R?,-or R? and R™®
together form a fused aryl.

8. The compound according to any of the preceding claims wherein R®, R®, R'%, R"' or R"
independently represent halogen, C, ,-alkyl, C, ,-atkoxy.

9. A pharmaceutical composition comprising at least one compound according to any of the
preceding claims, or a pharmaceutically acceptable acid addition salt tht;mof ina
therapeutically effective amount and in combination with one or more pharmaceutically
acceptable carriers or diluents.

10. The use of a compound according to claims 1-8, for the manufacture of a medicament for
the treatment of diseases responsive to modulation of the glycine transporter.

11, The use according to claim 10 wherein the disease is responsive to antagonism of the
glycine transporter; -

12. The use according to claims 10 and 11, wherein the disease is selected from the group
consisting of the positive and the negative symptoms of schizophrenia, psychoses,
dementia, pain, improving cognition, Alzheimer’s disease, multi-infarct dementia, AIDS
dementia, Huntington's disease, Parkinson’s disease, amyotrophic lateral sclerosis or
diseases wherein the brain is damaged by inner or outer influence, such as trauria to the
head or stroke.

13. A method for the treatment of a disease responsive to modulsation of the glycine
transporter by administering to a patient in need thereof, an effective amount of a
compound according to claims 1-8.

14. The method according to claim 13 wherein the diseases are responsive to antagonism of
the glycine transporter.

15. The method according to claims 13 and 14, wherein the diseases to be treated are selected
from the group consisting of the positive and the negative symptoms of schizophrenia,
psychoses, dementia, pain, improving cognition, Alzheimer’s disease, multi-infarct
dementia, AIDS dementia, Huntington’s disease, Parkinson’s disease, amyotrophic lateral
sclerosis or diseases wherein the brain is damaged by inner or outer influence, such as
trauma to the head or stroke.
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From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

— o amawrsw 48 s & - tr

To:

MEIDAHL PETERSEN, John
H. LUNDBECK A/S

PCT

NOTIFICATION OF TRANSMITTAL OF

H. LUNDBECK A/S et al.

Ottiliave] 9
THE INTERNATIONAL PRELIMINARY
DK-2500 Valby-Copenhagen
DANEMARK EXAMINATION REPORT
{PCT Rule 71.1)

Date of malling

{dzwinonth/ysar) 21.08.2002
Applicant’s or agent’s fia referencs
332 WO MPORTANT NOTIRCATION
intermeional applicetion No. International tiling date {dewimontiviear} Priodty date (dawinontvieas)
PCT/DK01/00510 19/07/2001 21/07/2000
Applcent

1o all the elected Officas.

4. REMINDER

responsibility to prepara and fumish such translation

PCT Applicant’s Guide.

2. A copy of the raport and its annaxes, i any, is being transmitted to the Intemational Bureau for communication

3. Where required by any of the slected Offices, the intemational Bureau wiil prepare an English translation of the
report (but not of any annexes) and will transmit such transiation to those Oificas.

The applicant must enter the nationa! phase before sach elected Office by performing certain acts (filing
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article
39(1)) (see also the reminder sent by the Intemational Bureau with Form PCT/AB/301).

Where a transiation of the intemational application must be fumished to an elected Office, that translation must
contain a transiation of any annexes to the Intemnational preliminary examination report. It is the applicant’s

For further details on the applicable tima limits and requirements of the elected Offices, ses Volume Il of the

For the purpose of deciding whether the claimed invention is patantable or not, the elected Offices may apply
criteria additional to or different from the criteria on which the international praliminary examination report is
based (see Articles 27(5), 33{5)). Additional criteria may include a.g. axemptions from patentability and the
requirements of enabling disclosure and of clarity and support of claims.

1. The applicant is hereby notified that this Intemational-Preliminary Examining Authority transmits herewith the
intemational preliminary examination report and its annexes, if any, estabiished on the intemational application, |

directly to each elected Office concemed.

~\

—————

p———

Name and mailing address of the IPEA/

European Patant Office

D-80208 Munich

Teol. +49 8D 2399 - 0 Tx: 523858 epmu d
Fax +49 89 2399 - 4465

Authorized officer

Brefl, S

Tel.+49 89 2388-7271

Form PCTAPEA/416 (July 1902)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

H. LUNDBECK A/S et al.

(PCT Article 36 and Rule 70)
Applcants or agers fie referance Sae Notification of Tramsmittal of Inlsmational
332 WO FOR FURTHER ACTION  praiminary Examination Report (Form PCTPEA/416)
Internaional application No. internationel fling date (daymonth/year) Prioiity date {dayontvyear)
PCT/DK01/00510 19/07/2001 21/07/2000
Inemational Palent Classiiication (IPC) or national classification and IPC
CO07D307/87
Appiicant

2. This REPORT conaists of a iptal of 8 shests, including ihis cover sheet.

These annexes consist of a fotal of sheets.

1. This intemational preliminary examination report has been prepared by this Intemational Preliminary Examining Authority |
and is transmitted to the appiicant according to Anticia 36.

O This report Is also accompanied by ANNEXES, i.¢. sheets of the deecription, claims and/or drawings which have
been amended and are the baals for this report and/or sheets containing rectifications madae before this Authority
{se9 Rule 70.16 and Saction 807 of the Administrative Instructions under tha PCT).

3. This report cortains Indications relating to the following items:

| @ Basisof the report
W O Prorty
i @ Non-establishment of opinion with regard to novelty, inventive step and indusirial applicability
Iv O Lackof unity of invention
V B Reasoned stalement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and expianations suporting such statement )
vi O Ceraln documents cited
Vil 0O Certaln defects In the intemational application
vit O Gertain abservations on the Intemational application
Date of submission of the demand Date of compistion of this report
16/01/2002 21.00.2002
Name and mafing ackiress of the intamational Authorized officer
prefiminary examining authortty:
—=_European Palent Offico
D-80288 Munich Ousset, J-B
Tel. +49 88 2399 - 0 Tx: 523556 epmu d
Faux +49 89 2399 - 4485 Telephone No. +49 89 2390 8271

Form PCTAPEA409 (cover sheel) (January 1964)
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INTERNATIONAL PRELIMINARY

EXAMINATION REPORT

Intemational application No. PCT/DK01/0051t

1.

Basls of the report

With regard to the elements of the intemational application (Replacemant sheets which have been fumished to
the receiving Office in response to an invitation under Article 14 are referrad to in this report as "originally filed”
and are not annaxed fo this report since they do not contain amendments (Rules 70.16 and 70.17}).
Description, pages:

1-26 as originally filed

Claims, No.:

1-15 as originally filed

With ragard to the language, all the elemants marked ahove were avallabla or fumished to this Authority in tha
language In which the international application was filed, unless otherwise indicated under this item,

These slements were available or fumished to this Authority in the following language: , whichis:

O the language of a transiation fumished for the purposes of the intemational search (under Rule 23.1(b)).
[0 the languags of publication of the intemnational application (under Rule 48.3(b)).

O the language of a transiation fumished for the purposes of international preliminary examination (under Rule
55.2 and/or 55.3).

With regard to any nucleotide and/or amino acld sequence disclosed in the intemational application, the
international preliminary examination was carried out on the basls of the sequance listing:

containad In the intemational application in written form.

filed tocgether with the intemational application in computer readable form.

fumished subsaquently to this Authority in written form.

fumished subsequently to this Authority in computer readable form.

The statement that the subsequently fumished written sequence listing does not go beyend the disclosure in
the intemational application as filed has been fumished.,

The statement that the Information recorded in computer readable form is Identical to the written sequence
listing has bean fumished.

O ODO0oOoo0oa0Q

The amendments have resulted in the cancsllation of:

the description, pages:
the claims, Nos.:
the drawings, sheets:

0O OO0

This report has been established as if (some of) the amendments had not been made, since they have been
considered to go bayond the disclosure as filed (Rule 70.2(c)):

Form PCTAPEA/40O (Boxss 1-Vilt, Sheet 1) (July 1998)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCT/DK01/0051

(Any replacement sheet containing such amendments must be referred to undser item 1 and annexed to this
report.)

6. Additional observations, if necessary:

lll. Nonrestablishment of opinion with regerd to noveity, inventive step and Industrial appilcability

1. The questions whether the claimed invention appears to be novael, to Involve an inventive step (io be non-
obvious), or to be industrially appiicable have not been examined in respect of:

O the entire intemational application.

R claims Nos. 13-15.

becausa:

@ the said international application, or the said claims Nos. 13-15 relate to the following subject matter which
does not require an intemational preliminary axamination (specily):
see separate sheet

O the description, claims or drawings (indicate particular elemenis bslow) or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):

[0 the claims, or sald claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formad.

O no international search raport has been established for the said claims Nos. .
2. A meaningful intemational preliminary examination cannot be carried out due to the failure of the nucleotide

and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Adminisirative
instructions:

0O the written form has not been fumished or does not comply with the standard.
O the computer readable form has not been fumished or does not comply with the standard.

V. Reasoned statement under Article 35(2) with regard to novelty, invertive step or industrial applicabiiity;
citetions and explanations supporting such statement

1. Statement
Noveity (N) Yes:. Claims 1-12
No: Claims
inventive step (IS) Yes: Claims

No: Claims 1-12
Industrial applicability (IA) Yes: Claims 1-12

Form PCTAPEA/408 (Boxse I-Vili, Sheat 2) (July 1998)
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No: Claims

2. Citations and explanations
see separate sheet

Form PCTAPEA/400 (Boxes I-VIll, Shest 3) (July 1988)
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INTERNATIONAL PRELIMINARY International appiication No. PCT/DK01/00510
EXAMINATION REPORT - SEPARATE SHEET

SECTION il

1). Claims 13-15 relate to the treatment of human and/or animal bodies. According to
Rule 67(1)(iv) an examination is not required for such claims.

SECTION V
1). Relevant prior art is represented by: -

D1: GB-A-1166711

D2: ZA-A-6800189

D3: WO-A1-0034263

D4: US-A-4136193

D5: WO-A1-0103694

D6: 'Antidepressant thiophthalanes',",'/CAPLUS','KEFALAS A/S',DOC. NO.
72:90271,

D7: 'Screening procedure for detection of antidepressants of the selective
serotonin reuptake inhibitor type and their metabolites in urine as part of a
modified systematic toxicological analysis procedure using gas chromatography-
mass spectrometry’,'HANS H. MAURER ET AL.,'JOURNAL OF ANALYTICAL
TOXICOLOGY',",24/5/00-00-2000,340-347,

2). The claimed matter is regarded as novel, since the cited documents differ mainly
from the content of the present application in that there is either no oxygen linked by a
double bond to the chain attached at the position 1 of the core heterocycle or no carbon
atom between the nitrogen atom and the carbonyi group in this chain.

Novelty is acknowledged.

3). D3 represents the structurally closest prior ant, since it discloses compounds
which also can be used against schizophrenia (see page 2, line 2). The compounds of
D3 differ from the ones of the present application in that there is no group "Q(O)"
between the nitrogen atom and the terminal group on the lateral chain attached at the
position 1 of the core moiety.

Form PCT/Saparate Shest/s09 (Sheet 1) (EPO-April 1897)
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Thus, the problem underlying the current application appears to be the provision of
further heterocyclic compounds used to treat schizophrenia.

Due to the data provided by the applicant in his description on pages 41-43, the
problem is regarded as being solved.

None.of the other cited document gives a hint to the skilled person, seeking to make
available further compounds to treat schizophrenia, to modify the lateral chain to arrive
at the claimed compounds without inventive effort.

Thus an inventive step can be acknowledged for the tested compounds.

Howevaer, in view of the state of the art and the different altematives tested by the
applicant, it is not clear for which reason, the same skilled person would consider the
claimed generalisation as obvious in view of the tested compounds. In other words, for
which reason would this same skilled person expect that the compounds falling within
the scope of the claims would retain the claimed activity.

Inventive step on the whole scope is not acknowledged.

4). No objection with regard to industrial applicability.

Form PCT/Ssparaie Sheet/408 (Sheet 2) (EPO-Apnil 1997)
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PCT/DKO01/00%
PATENT COOPERATION TREATY ) ﬁ’
From the INTERNATIONAL BUREAU
Ta:
PCT H. LUNDBECK A/S
Ottiliavej 9
NOTICE INFORMING THE APPLICANT OF THE DK-2500 Valby-Copenhagen
COMMUNICATION OF THE INTERNATIONAL DANEMARK
APPLICATION TO THE DESIGNATED OFFICES
(PCT Rule 47.1(c), first sentance)
Date of mailing (day/month/year)
31 January 2002 {31.01.02)
Applicant’s or agent’s file reference
332 WO IMPORTANT NOTICE
International application No. International filing date (day/monthivear} |Priority date (day/monthAvear)
PCT/DKO1/00510 19 July 2001 (19.07.01) 21 July 2000 (21.07.00)
Applicant
H. LUNDBECK A/S et al

1. Notice Is hareby given that the international Bureau has communicated, as provided In Article 20. the intarnational application
to the following designated Offices on tha date indicatad abovd as the date of mailing of this notice:”

KP,KR,US

In accordanoe with Rule 47.1{c}, third sentanca, those Offices will accept the present notica as conclusive avidences thet
the communication of the imternational application has duly taken place on the date of mailing indicated above and no vopy
of the international application Is required to be furnished by the applicart to the designated Office(s).

2. The following designeted Oifices have waived the raquirement for such s communication at this time:
AE,AG,ALAM,AP,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ,EA EC,
EE,EP,ES,F1,GB,GD,GE,GH,GM,HR, HU,ID,IL,IN,IS JP.KE XG KZ LC,LK,LR,LS,LT,LU,LV.MA,
MD,MG,MK,MN,MW,MX,M2,NO,NZ,0A,PL,PT,RO,RU,SD,SE,SG,S|,5K,SL,TJ,TM,TR,TT,TZ,UA,UG,

The communication will be made to thoas Offices only upon their request. Furthermore, those Offices do not require the
applicant to furnish a copy of the international application (Rule 48.1({a-bis)).

3. Enclosed with this notice is a copy of the international application ss published by the international Bursau on
31 January 2002 (31.01.02) under No. WO 02/08218

REMINDER REGARDING CHAPTER Il {Article 31{2)(a) and Rule 54.2)

f the applicant wishes to postpone entry into the national phase untit 30 months (or later in some Offices) from the priority
date, a doemand for intsrmational preliminary examination must be filad with the competent Internationaf Prellminary
Examining Authority before the expiration of 18 months fram the priority date.

It is the applicant’s sole responsibility to monitor the 19-month tims limit.

Note that only an applicant who is s national or resident of a PCT Contracting State which is bound by Chapter Il has the
right to file a demand for intarnational preliminary examination (st present, all PCT Contracting Statas are bound by Chapter Ii}.

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE.(Article 22 or 39(1))

H the applicant wishes to proceed with the international application in the national phase, he must, within 20 months
or 30 months, or later in sorna Offices, perform the acts referred to therein bsfore sach designated or electsd Office.

For further important information on the time limits and acts to be performed for entering the national phase, see the
Annex to Form PCT/18/301 {Notification of Receipt of Record Copy) and the PCT Applicant’s Guids, Volume H.

The Internations! Bureau of WIPQ Autharized officer

34, chemin des Colombettes J. Zahra
1211 Geneva 20, Switzerland

Facsimile No. {41-22) 740.14.35 Telsphone No. {41-22) 338.81.11

Form PCTAB/I08 (April 2001) 4614313
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PCT

INFORMATION CONCERNING ELECTED
OFFICES NOTIFIED OF THEIR ELECTION

From the INTERNATIONAL BUREAU

2/

To:

H. LUNDBECK A/S

Ottiliavej 9
(PCT Rule 61.3) DK-2500 Valby-Copenhagen
DANEMARK
Date of mailing (day/month/year)
18 February 2002 {18.02.02)
Applicant’s or agent's file refersnce
332 WO IMPORTANT INFORMATION
international application Na. inmtermnational filing date (day/month/year) | Priority date (day/month/year)
PCT/DK01/00510 19 July 2001 {19.07.01) 21 July 2000 (21.07.00)
Applicant

H. LUNDBECK A/S et al

Offices of its election:

by the Internatlonal Bureau only upon thair request:

EA :AM,AZ,BY,KG,KZMD,RU,TJ,TM

of the PCT Applicant's Guide.

the purposes of obtaining a European patent.

1. The applicant is hereby informed that the Intemational Bureau has, according to Article 31(7), notified sach of the following

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT,LU,MC,NL,PT,SE,TR
National :AU,BG,CA,CN,CZ,DE,GB,IL,JP KP,KR,MN,NO,NZ,PL,RO,RU,SE,SK,US

2. The following Qffices have waived the requirement for the notification of their slsction; the notification will be sent to them
AP :GH,GM,KE,LS,MW ,MZ,SD,SL,5Z,TZ UG, 2ZW

OA :BF,BJ,CF,CG,CIL,.CM,GA,GN,GQ,GW ML MR,NE, SN, TD,TG
National :AE,AG,AL,AM,AT,AZ,BA,BB,BR,BY,BZ,CH,CO,CR,CU,DK,DM,DZ,EC,EE,ES,
FI,GD,GE,GH,GM,HR,HU,ID,IN,IS KE,KG,XZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,MG,MK,
MW MX MZ,PT,SD,SG,8I,SL,TJ, TM, TR, TT,TZ,UA,UG,UZ,VN,YU,ZA ZW
3. The applicant is reminded that he must enter the "national phass" before the axpiretion of 30 months from the priority date
before each of the Offices listed above. This must be dona by paying the national {ee(s) and furnishing , if prescribed. a

translation of the international application {Article 38{1)(a)), &5 well as, where applicable, by furnishing a transiation of any
annexes of the international preliminary examinetion report (Article 38(3)(b) and Rule 74.1).

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed Information about the
applicable time limits and ths scts to be parformad upon entry into the national phase before a particular Office, see Voluma I

The entry into the European raglonal phasae is postponed until 31 months from the priority dute for all States designated for

Tha International Bureau of WIPO
34, chamin des Colombetins
1211 Genova 20, Switzeriand

Facsimile No. (41-22) 740.14.36

Authorized officer:

Telephona No. (41-22) 338.83.38

Form PCTAB/332 (September 1897}

\ 4888791
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REPRESENTACION Y PODER

240 CO
For patents, utility ‘models, industrial designs,
trademarks, commercial names, trade emblems,
slrgans. 2?
Para patentes, modelos de utilidad, disefios
indistriales, marcas de fibrica, nombres
comerciales, ensefias, lemas comercales.

REPRESENTATION AND
POWER OF ATTORNEY

I {wa), the undersigned /Yo (nosotros), abajo firmado (s)
H. LUNDBECK A/S

0303

of/ domiciliado (s) en

-Copenhiagen, DENMARK

0049

or el presents nombramos a GERMAN CAVELIER, 83z;
NZALO PERDOMO, tpa. 831; EMILIO FERRERO, ?l
31929; y LUZ CLEMENCIA DE PAEZ, tpa_ 23555; domidlilado
en la Carrera 4° N 72-35, Bogotd, Colombila, en obedecimiento a
lo dispuesto en ol parigrafo 1° del Artfculo 543 del Cédigo de
Comsrelo, ¢l primero como ipal y los demés como
s:‘rlontu, en su orden, como mis (nuestros) representantes en
todos los ssuntos de propleded industrial con facultad para
recibir notiflcaciones y nombrar apoderados judiclales o
extrajudiciales. El primer representante suplente reemplazaré al
‘in&lul en caso de muwencia o !mpélmenlo temporal o
finitivo de aquél. La misma regla se aplicark cuando el
segundo representante suplente I:r: de reemplazar al primero,
0 ¢l tercero al ndo. En s cusos, ¢l representante
principal, o el primero, 0 segundo suplente, en su caso, o ambos,
declararin su Intenclén de no ejercer Ia ‘wsentacién
mediante declaracién autenticada por Notarlo Piiblico en
Colombla, o por Notario u otro F nario Publico, o Cénsul
de Colombla, en el exiranjero; y al ae tratare de impedimento,
con el certificado respectivo. Si alguno de los nombrados faltare
definitivamente, el siguiente tomard su } A
ausencia o Impedimento del representants principal, o de su
primero o segundo suplentes, en su caso, podran ejercer ia
representacién, en su orden, uno u otros segin el caso,
ssumiéndols por el solo hecho de ejercerla, cesando en ese
momanto sl ejerciclo de la representacén por el primero,
segurwdo o tercer suplente en su caso.

Ademds, confiero {conferimos) poder a los abogados arriba
nombrados, obtener In protecciin de ml (nuestra)
propiedad industrial y contra la competencin desleal, a cuyo
efecto autorizo (amos) a log dichos apoderades para que me
(nos) representen ante cualesquiera entidades o rSonas,
¢jerzan 0 no jurlasdiccidn, es Imente ante las del orden
adeinistrativo, contencioso-a trativo y judiclal, as{ como

03 tribunales de arbitamento, en todo lo concernlante a los

gulentes asuntcs: ) Obtenclén de patentss de Invencidn,
modelos de utllidad, y disefios industriales; el registro de
marces de fibrica, colectivas, defensivas, de servicio, lemas
comerclales, nombres comerciales, enseflas, variedades

Cuando cesare Ia °

in due complinnice with the terma of paragraph 1st. of article 543
of the Commercial Code, do here appoint GERMAN
CAVELIER, tpa, 832; GONZALO PERDOMO, tpa, 831; EMILIO
FERRERO, tpa. 31929; and LUZ CLEMENCIA DE PAEZ, tpa’
23555; domiclled at Carrera 4' N" 72-35, Boaotl. Colombtia, the
first as princlpal and the others as alternates, In the order of
their appointment, as our representatives for all industrial
property matters with faculty to recelve notiflcations and to
appoint attorneys in and out of Court. The first alternate shall
replace the principal in case of his absence or of tempornal or
definitive impediment. The same rule will .K.Pl* when the
second slternate representative is to replace the first one, or
when the third is to replace the first or second alternates In their
turn, or both of them, second. In such cases, the principal
reprasentative, or the first or second alternates in their hum, or
both ,of them, shall state their intentlon not to act as
reprusentatives through a declaration given before a Notary
Public in Colombia, or before a Notary or another Public Official
or a Colomblan Consu! abmoad; and in case of impediment, the
appropriate certificate shall suffice. If any of the appointees
were to be definitely absent, the following alternate shall take
his place. When the absence or Impediment of the ipal
representative, or of the first or second aiternate in their turn
ceases, the representation can be taken again in their sequence,
by the prindpal, the first or second alternate depending on case,
and the mere fact or its exercise will suffice. The exercise of the
representation by the first, second or third aiternates in thelr

In addition, we ‘grant a Powar of Attorney In favor of the
above-named attorneys-at-law so that they may obtain the
protection of my (our} Industrial rt against the
unfair competition, for which E:frgou I iwe authorize the said
attormneys to represent me (us) re any authorities or persons,
with or without jurisdiction, specially thoss administrative,
administrative contentious and jidiclal, as well as before
Arbitration Court, In all matters conce the following: a)
Obtalntnent of patents, utllity models and industrial designs;
the registration of trademarks, collective, defensive and service
marks, slogans, commercial names, trace emblems, vegetal

vegstales y denominaciones de origen; su renovacién, traspaso, varieties and de i %Iﬁ-m‘l . - 8 ent,
ug:blo dz nombre o demicllio, lsmwehn'én voluntaris; P;’el change of nmcw recrbg 1y £ Esy m the
registro de licencias de uso de eso0s derechos; b) Las acciones de registration of licénBs QAN NAcH cighiey B Actions of
competencia deslsal, proteccién del consumider, oposiciones u unfair competitiolf: DR W LAtk paitions or
observaciones, cancelacién administrativa y judicial, nulidad, observations, adfgitiiats . nullilx,
medidas cautelares, conceeién de licencias, la tutela, la infringement, g }V g actidn for writ
proteccién de secretos Industriales, y en general los juicios mandamus, the protechoncof HallCRRY, and (o general the
civiles, penales, administratives o contencloso-administrativos civil, penal, and fadmifistrative sulfs relating’to e rights;
selacionados con estos derechos; :mcciones y procesos que actions and sulisglastitied by, e gha).orzagainit, me (vs). And
promovamas 0 8¢ nos promuevan Y ue en todos that in all the ab¢ ; (] sybi is Power of
asuntos arriba determinados, puedan sustitulr este mandato, Attorney, compromidelNSA of the case,
transigi, concllier, admitir ios hechos del proceso, desistir, desist, cancel, rhealya. o resi dona by
cancelar, reciblr, renunciar, y mtificar los actos de agentes representatives
oficlosos.

Glven and signed this/Dado y irmado hoy

11 June 1998

in/en__(operhagen

: T
__ ﬁ:mfm 2L
Si . Flrma
Meidah] Petersen
CAVELIER ABOGADOS " atent Departnent
WPPODERE-1 (MINUTA N®12.1.1.2.5) -
' 164033 04 0001.210% 12.06.98 RA
40100-02354/98 208.00 K
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El Moul T Cﬁﬂh a‘) l.d:uhhcmndzh d": el sxpedir un N""lﬁﬂ'dﬂ . -trhh. Cl:gllm:dscb:“m m;.mt issue a con-ulur hc;‘ﬂlﬁ;‘:::;:n -
cong 80 e rﬂh 5“ OWIE e nee of th w . S
. pod‘:', - pode .utln u.ﬂnrlndls que o 4 l(z-'l)d t(g“:i:%: ‘ ! ’ho ¢xlcu::t
personas el T €8 para dax! urposes, ) that the persons w
este efuctg“l.u que muestien al Seflor Cénﬂl hn Powm,; Hormney ls autorized to do so0. To this eﬁect.g asel -
pruebas que lcndltln esos hechos (1), 2) y (). :mi ;.he Consul the evidence to prove the above facts (1),

- .mAuuAnuugm Pk

NoTARIG

ERG llEuniA J

NOTA PARA EL SENOR CONSUL DE cowmxg;suefﬁn los articulos 65 del C. de P.C. 7 480 del C. de Co
si el poderdante es una sociedad, el Sefior C debe certificar que tuvo a la vista las pruebas de s:
existencia, que ejerce su objeto social y que quien confiere el poder es su representante.
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La suscrita Ilse Greby, notario pilblico de Copenhague,
Dinamarca, certifica que el seiior

John Meidahl Petersen,
que en la feclra de hoy ha firmado ante mi el presente docu-
mento, estd autorizado, seglin documentos justificativos que
juzgo suficientes, para usar la firma de la sociedad denomi-
nada
H. LUNBECK .A/S,
domiciliada en 9, Ottiliavej, DK-2500 Copenhague, Dinamarca,

y que legalmente existe y actualmente ejerce su objeto social
de acuerdo con las leyes del Dinamarca.

En fé€ de lo cual pongo mi firma y el sello notarial.

Notarfa de Copenhague, a 11 de Junio de 1998.

e

notario pblico: ..
[

o ~ .

Derechos: 200,- DKK.

SE LEGALIZA LA FIRMA QUE ANTECEDE DE
ILEE G PREBY

T | | L _

POR EL MINISTRO DE:E\I..ACIUNES EXTERIORES UE L'Tglﬁ'd MEDINA 3

HOTARI

~ c
ﬁ&u.nAm







P

T byt h

-'_'-"‘ " '...- . L uly

., ""

~ERHVERVS- 0G SELSKABSSTYRELSEN - 6
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The Danish Commerce and Companies Agency

certifies and attests that

utf. LUNDBECK A/S"
Ottiliavej 7-9
DK-2500 Valby

Denmark -

of the municipality of Copenhagen

which company was established l14th October 1950
under registration number A/S 22.472 ._
in the Danish Commerce and Campanies Agency incg
limited 1liability, is legally existing as a

Company, limited by shares, and duly I'egiste;_-
porated under the provisions of the Company Legi !Iar.;ii

- -‘;-.ur'\%
Kingdom of Denmark. §.||mh.'..ﬁ.ﬂ‘dl.rl;BuTFROMl:
s

Cope /ﬂen, 11th May 1998
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CONSULADO DE COLOMBIA

No 33-98

El suscrito, Cénsul de Colombia en Copenhague, Dinamarca, vistos los documentos presentados
por los interesados,

CERTIFICA:

Que la Sra. Inger Elgaard quien autoriza el documento adjunto, ejercia legalmente, en la fecha
alli expresada, sus funciones como Funcionario del Ministerio de Relaciones Exteriores de
Dinamarca, y que su firma y sellos corresponden a los registrados en este Consulado.

Que la firma H LUNDBECK A/S. existe legalmente, que ejerce su objeto social de acuerdo a
las leyes danesas y que el S1. John Meidahl Petersen esti autorizado para firmar el
documento, de cuerdo al Resumen expedido por la Direccién de Industrias y Comercio Nr. A/S
22472, cuya copia se adjunta.

El suscrito Cénsul de Colombia no asume responsabilidad por el contenido del documeato. -

“Se pagarin en Colombia los impuestos de Timbre que se ocasionen al ejecutar en Colombis las 12
obligaciones emanadas del presente documento de conformidad con el articulo 519 del Estatuto * ~ !
tributario,” ) ..

Copenhague, Junio 23 de 1.998. ST
;)
CARLOS ARTURO MORALES -

Cénsul de Colombia

Pagado : Impuesto Timbre USD. 6.00
Derechos Consulares USD: 100.00
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TRADUCCION OFICIAL N° 0807981 al- espafiol de un documento
escrito en .inglés, preparada por Jaime Armando Garavito
Burgos, Traductor Oficial debidamente reconocido por el
Ministerio de Relaciones Exteriores Yy aprobado por el
Ministerio de Justicia de la RepiGblica de Colombia mediante

_Resolizcién N°® 034 de enero 11 de 1983

(En la parte superior central de las tres primeras p&ginas
aparece sello redondo en relieve de la Embajada de Colombia

en Copenhague, Dinamarca)

(Adherido en 1la esquina superior izquierda de las dos
primeras hojas del documento aparece sello rojo de oblea,
junto con sello en tinta del Notario PiGblico de Copenhague,

Dinamarca)

Documento escrito en inglés y espanol por med:.o del cual

H. LUNDBECK A/S, otorga poder ‘a favor de Gznuin CAVELIER,

L L L e e

CERTIFICACION NOTARIAL (SOCIEDAD) en espafiol

existencia 1legal de 1la Bsociedad H, LUNDBECK A/S Yy su
representante autorizado John Meidahn Petersen, expedida el
11 de junio de 1998 en Copenhague, Dinamarca. (firmado) Ils-e
Greby, Notario Piiblico (Aparece ad.her:i.do' Bello notarial rojo

de oblea)



El Ministerio de Relaciones Exteriores en Copenhague,
Dinamarca .legaliza la firma de Ilse Greby, Notarioc Piliblico el

19 de junio de 1998. (firmado) INGER ELGAARD

ERHVERVS- OG SELSKABSSTYRELSEN (Aparece un simbolo)
ERHVERVSMINISTERIET

La Agencia Danesa de comercio y Compailias certifica y
atestigua que
“H. LUNDBECK A/S*"
Ottiliavej 7-9
DK-2500 Valby
Dinamarca

del municipio de Copenhagque, compailia que fue establecida el
14 de octubre de 1950 bajo el niumero de registro A/S 22.472
en la Agencia Danesa de Comercio y de Compafifas constituida
con regponsabilidad 1limitada, existe legalmente como una
Compafifa Pilblica Danesa, limitada por acciones y debidamente
registrada y constituida bajo las disposiciones de la

Legislacién de Compailfas del Reino de Dinamarca.

(Aparece copia de sello de oblea)

Copenhague, mayo 11,
(£irmado) '
Pia Sedequist

Uanedl STaa

N "‘s’;'m". i
B 5 AN MANYEL BOTEAQ MEOINA
B JuA HOTARIO

AR GODENHAGTED >

EL MINISTERIO DE RELACIONES EXTERIORES
DINAMARCA CERTIFICA LA FIRMA DE PIA S@DEQUIST el 14 de mayo

de 1998. (firmado) INGER ELGAARD

N® 33-58. EL CONSULADO GENERAL DE COLOMBIA en Copenhague,
Dinamarca, certifica las funciones y firma de Inger Elgaard,

el 23 de junio de 1988. Pagado impuesto de timbre y derechos



’ '..‘Ti. ' 3
consulares. (firmado) CARLOS ARTURO MORALES, Céngsul de
Colombia

EL MINISTERIO DE RELACIONES EXTERIORES en Santafé de Bogoté4,
D.C. certifica la firma y las funciones de Carlos Morales, el

1 de julio de- 1998. N° 051248.- (firmado) Jefe de

Legalizaciones.

Es traduccién fiel y completa de la cual se deja copia en los

archivos de esta oficina para su confrontacién y a la cual me

‘remito.

Santafé de Bogotd, D.C., julio B8 de 1998

COLO: 3003-801-001-0
uﬁjis‘
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N CAVELIER

ABOGADOS

EDIFICIO SISKI
WEB SITE: www.caveller-abogados.com CARRERA 4 Na. 72 - 35 TELEFONO: (571 (1) 347-3611
E-MAIL: cavellar@colomsat.net.co BOGOTA 8, COLOMBIA TELEFAX: {571 (1) 217-9211 (57){1) J10-4995

Sefior Jefe de la

DIVISION DE NUEVAS _CREACIONES
Superintendencia de Industria y Comarcio
E. 5. D.

Poderdante: H.LUNDBECK A/S

Poder conferido el: 11-06-98

Yo, GERMAN CAVELIER, obrando en mi calidad de apoderado
principal del poderdante arriba mencionado, atentamente
manifiesto a Usted que sustituyo el poder que me ha sido
conferido en la persona del doctor EMILIO FERRERO, Abogado con
Tarjeta Profesional No. 31.929, con todas las facultades que me
fueron conferidas.

Hago la anterior sustitucion conforme al articulo 66 del
Cédigo de Procedimiento Civil ya que los otros sustitutos
faltan en este momento.

Sefior Jefe, . ‘

GERMAN CAVELIER
T.P.A. No. 832
C.C. No: 2.877.924 de Bogq

’ . LS L2 MRS,
EMILIO FERRERO JUAH "ANUEr'i &?tll '6 D uwuu
L

T.P.A. N2 31,929 Sk
C.C. No. 438.019.de Usaquén

2e-780-2

NI T 860.041.367-3

IZ
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Fecha (HND): 2003-01 ¢ "t
RECIBY UFICIAL DE CAIA : 0 - 114 yita 3 Ot LRTEG mﬁﬁ‘ﬂu{g‘ e .
FECHA : EMERD 2 DE 2003 Depedeacia: 2080 IVICION
1t CONSISNACIZY $24
SEMISTTANTE TIPC PAGD  BAHCE CLERTA No. PAEZ  FECHA PE Ur. P

GAVELIIR ABOGADOS CORSISNACIDH  BRMCD POPULAR S0-30110-4

JiSH954 0270172003 38, 704,009.C0

s CONCEPTOD st

CANT. RENTISTICO CORCEPTO TOTAL CIRCEFT
1 50005-01-Gf BSOLICITUDES 7 .TRARITES CE SOL. DE DIGENOS IRDHS 430,000.03

9 SOM:  CUATROCIENTUS NIL PESIS ~

RESPONSABLE : \-/(_A

RECIBO DE CAJA APLICADO AL EXPEDIEMTE Xo.

(Mo 03003 —gur_ooz - 6

TCTAL : § 400,030.00

Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador 382 0840
Fax 350 5220
E-matil: info@sic.gov.co
www/ sic.gov.co
Bogota, D.C., Colombia
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
TRAMITE

USUARIO  RADICADOR

'ATENTE DE INVENCION MODELO DE UTILIDAD ()

indicacién de que se solicita |a concesldn de una patents. iy
Datos de identificacion dal soliciiante o de la persona que se presenta lasolicihud (<)

L e L I—

Desctipcién de la Invencion. @
de ser estos perfinentss.
MNnhdePapdelalsauhbhddu
JOMPLETA { ) INCOMPLETA ( ) ()

NSERO INDUSTRIAL ( )

Indicacion de que se solicita el registro de Disefio Industrial () ()
Datos de identificacién del solicitante o de la personaquepresenta ( ) ()
la solicitud

Representacién grifica y fotogrifica del Disefio Industrial o muestra del

Material que Incorpora el disefio () ()
Comprobante de pago de las tasas establecidas () ()
COMPLETA { ) INCOMPLETA {) { )

SO@MADETRAZADO ( )

Indicacién de que solicita el registro de un Esquema de trazado
Dstos de identificacién del soicitants o de ila persona que presenta
La solicitud

Representacién grifica del esquema de trazado
Comprobante de pago de las tasas establecidas.

COMPLETA INCOMPLETA
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