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SUBSTITUTED BENZYLAMINES AND THEIR USE FOR THE TREATMENT OF DEPRESSION

The present invention relates to certain novel benzylamine derivatives, to
processes for their preparation, to pharmaceutical formulations containing
them and to their use in medical therapy, particularly in the treatment of
depression.

European patent specification No.0 299 349 discloses certain propyl-1,2-
benzisoxazole derivatives having analgesic and hypotensive activity. A
number of arylethyiamine derivatives which are useful in treating or in
preventing a disorder of the melatoninergic system are disclosed in US patent
No. 5,276,051.

A group of benzylamine derivatives have now been found which show activity
as antidepressants and are useful in treating a number of other conditions
described herein. Thus, according to one aspect, the present invention
provides the compounds of formula (I}
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wherein R' and R?, which may be the same or different, are each selected
from Cerzaryl, Ca.isheteroaryl, Ce12arylCisalkyl,C..1sneteroaryiCyealkyl (where
the alkyl, aryl or heteroaryl moiety may be optionally substituted by one or
more substituents selected from Ciealkoxy, Cisalkyl, Csecycloalkyl,
Cescycloalkenyl, Cearyl, Ciasheteroaryl, halogen, amino, hydroxy,
haloCiealkyl, nitro, C,.ealkyithio, sulphonamide, Csalkylsulphonyl, hydroxy-
Ciealkyl, Ciealkoxycarbonyl, carboxyl, carboxyCi.ealkyl, carboxamide and
Ciealkylcarboxamide), hydrogen, Cisalkyl, Csecycloalkyl, Csscycioalkyl-
Ciealkyl, Cuscycloalkenyl, Ciealkenyl, Caealkynyl and C,salkoxyC,galkyl
(where the alkyl, cycloalkyl, cycloalkenyl, alkenyl, alkynyl, or alkoxyalky!
moieties may be optionally substituted by one or more substituents selected
from amino, halogen, hydroxy, Cisalkylcarboxamide, carboxamide, carboxy,
Cs.salkoxycarbonyl, Cyealkyicarboxy and carboxyC,.salkyl) or one of R' and R?
are as hereinbefore defined and one is hydroxy;
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R® and R* which may be the same or different, are each selected from
Ce1zaryl, Caisheteroaryl, Ce.qzarylCisalkyl, CoqsheteroarylCygalkyl (where the
alkyl, ary! or heteroaryl moiety may be optionally substituted by one or more
substituents selected from  Ciealkoxy, Ciealkyl, Csecycloalkyl,
Csecycloalkenyl, Csi2aryl, Ca.sheteroaryl, halogen, amino, hydroxy, halo-
Ciealkyl, nitro, C,salkylthio, sulphonamide, C.salkylsulphonyl, hydroxy
Ci-salkyl, Cgalkoxycarbonyl, carboxyl, carboxyC,.salkyl, C,.salkylcarboxamide
and carboxamide), hydrogen, C,.salkyl, Csecycloalkyl, CiscycloalkylCyealkyl,
Csecycloalkenyl, Ciealkenyl, Ciealkynyl, C,salkoxyCisalkyl, haloC,.ealkyl,
haloC.salkenyl, haloC,gsalkynyl, cyano, carboxyl, Cisalkylcarboxy and
carboxyCs.ealkyl (where the alkyl, cycloalkyl, cycloalkenyl, alkenyl, alkynyl, or
alkoxyalkyl moieties may be optionally substituted by one or more
substituents selected from amino, hydroxy, Ciealkylcarboxamide,
carboxamide, carboxy, Cisalkoxycarbonyl, Ci.ealkylcarboxy and carboxy-
Ciealkyl); or one of R® or R* together with one of R* or R? and the N atom to
which it is attached form a 5- or 6-membered heterocyclic ring.

R® represents one or more ring substituents selected from halogen, hydrogen
C,ealkyl and C,salkoxy; and '
R®represents a single ring substituent of formula:

wherein the dotted line represents an optional bond; Y is oxygen or -NR®
(where R® is hydrogen or Cisalkyl ) and R’ represents one or more
substituents selected from hydrogen, halogen, haloC,salkyl, C,ealkyl and
Ci-salkoxy;

or

a pharmaceutically acceptable salt or solvate thereof.

The present invention further includes the compounds of formula (1) wherein:

1.0ne of R' and R? is hydrogen and the other is CeqarylCiealkyl,
Ca.sheteroarylCysalkyl{where the alkyl, aryl or heteroaryl mdiety may be
optionally substituted by one or more ring substituents selected from
Ciealkoxy, Caisheteroaryl, and carboxamide), hydrogen, Ci.salkyl,
C..salkenyl and hydroxy, or a pharmaceutically acceptable salt or solvate
thereof.
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20ne of R' and R? is hydrogen and the other is CearylCs.ealkyl,

- C,asheteroarylCysalkyi{where the alkyl, aryl or heteroaryl moiety may be
optionally substituted by one or more ring substituents selected from
Cealkoxy, Ca.sheteroaryl, Cisalkylcarboxamide and carboxamide),
hydrogen, Cssalkyl, Caealkenyl and hydroxy where the alkyl or alkenyl,
moieties may be optionally substituted by one or more substituents selected
from hydroxy, Ci.salkylcarboxy and carboxyCiealkyl); or a pharmaceutically
acceptable salt or solvate thereof.

3.R'and R? are both C.salkyl. :

4.0ne of R® and R* is hydrogen and the other is Cs.12arylCiealkyl, hydrogen,
Ciealkyl, Czealkenyl, Caealkynyl, cyano; or a pharmaceutically acceptable
salt or solvate thereof.

5.0ne of R® and R* is hydrogen and the other is Ce.aryl, Cs.12arylCisatkyl
(where the aryl moiety may be optionally substituted by halogen),
Ciealkylcarboxy, haloCiealkyl, haloC.ealkenyl, CsecycioalkyiCi.ealkyl,
C.ecycloalkenyl, Ca.sheteroarylCealkyi '

6.R% is in the ortho position.

7. R® is in the meta or para positions.

8.Y is oxygen or -NCHs R’ is hydrogen and the doited line represents a

9.Ris halogen, halocwalkyl

10.R',R2R*R*, R*R%R",Y and the dotted hne are as deﬁned in pomts 1to 9'

supra, ; or a pharmaceutically acceptable salt or solvate thereof.

The present invention further provides the compounds of formula (1) wherein
R R* R® and R® are as defined in relation to formula (1) supra, R® and R*,
which may be the same or different, are each selected from
Ce.12aryl, Caasheteroaryl, CeqzarylCisalkyl, CosheteroarylCisalkyl (where the
alkyl, aryl or heteroaryl moiety may be optionally substituted by one or more
substituents selected from Ciealkoxy, Ciealkyl, Csecycloalkyl,
C.scycloalkenyl, Ceraaryl, Caisheteroaryl, halogen, amino, hydroxy, halo-
Cisalkyl,  nitro,  Cealkylthio,  sulphonamide,  Cisealkylsulphonyl,
Ciealkylcarboxamide and carboxamide), hydrogen, Cisalkyl, Ciecycloalkyl,
C+ecycioalkenyl, Caealkenyl, Caealkynyl, CisalkoxyCi.salkyl, cyano, carboxyl
and carboxyC..salkyl; and R’ is hydrogen, halogen, Ci.salkyl or C;.ealkoxy;

or

a pharmaceutically acceptable salt or solvate thereof.
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Further examples of compounds of formula (l) above inciude Examples 1 to
40.

As used herein the term alkyl as a group or part of a group means a straight
or branched chain alkyl group. Such alkyl groups include methyl ethyl,

i-propyl, n-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, isopently, neopentyl,

n-hexyl, isohexyl and nechexyl. References to alkeny! groups inciude groups
which may be in the E- or Z- form or a mixture thereof and which when they
contain at least three carbon atoms, may be branched. Examples of particular
alkenyl groups include vinyl, allyl, butenyl, isobuteny!, pentenyl, isopentenyl,
hexenyl, isohexenyl, nechexeny! and 1-methyl-2-propenyl. The terms alkoxy
and alkynyl have meanings as understood by the person skilled in the art and
include straight and branched chains. Examples of alkoxy groups include
methoxy and ethoxy and examples of alkynyl groups inciude ethynyl,

propynyl and butynyl.

As used herein the terms cycloalkyl and cycloalkenyl have meanings as
understood by the person skilled . in the art and include cyclopropyl,
cyclobutyl, cyclobutenyl, cyclopentyl, cyclopentenyl, cyclopentadienyl,
cyclohexyl, cyciohexenyl and cyclohexadienyl.

The term halogen includes chioro, bromo, fluoro and iodo. The term halo-
Ciealkyl means an alky! group in which one or more hydrogens is replaced by
halo and preferably containing one, two or three halo atoms. Examples of
such groups include trifluoromethyl and fiuoroisopropyl.

As used herein the term aryl as a group or part of a group means Cgq.aryl
aromatic groups and includes one or two Cg aromatic rings. The term covers
fused ring systems as well as systems in which rings are connected through
a linking group, for example -N-, -C-, -O- or -S-, or a bond. Examples of such
groups include phenyl, naphthyl, and biphenyl.

As used herein the term heteroaryl as a group or part of a group means
Ca.asheteroaryl aromatic groups optionally substituted with one or more
substituents independently selected from hydrogen, halogen, Cisalkyl or
C.salkoxy and includes one or two Cs; aromatic rings containing one or more
(for example, one to three) heteroatoms selected from oxygen, sulphur, and
nitrogen. The term includes the substituent R® as hereinbefore defined, fused
ring systems as well as systems in which rings are connected through a
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linking group, for éxamp‘le -N-, -C-, -O- or -S-, or a bond. Examples of such
groups include 1,2-benzoisoxazolyl, pyridyl, thiadiazolyl, indazolyl,
benzofuryl, quinoiyl, thienyl and isoquinolyt.

The term 5- and 6- membered heterocyclic ring means a saturated or partially -
saturated 5- and 6- membered ring. Examples of such saturated groups
include piperidinyl and pyrrolidinyl and partially saturated groups include
tetrahydropyridiny!. '

The term haloCsalkyl means an alkyl group in which one or more hydrogens
is replaced by halo and preferably containing one, two or three halo atoms.
Examples of such groups include trifiuorobuty! and triflucromethyl.

The term haloC.salkenyl means an alkeny! group in which one of more
hydrogens is replaced by halo and preferably containing one, two or three
halo groups. The halo atoms may be present on saturated or unsaturated
carbon atoms. Examples of such groups include 2-chioropropenyl, 3,3-
difluoropropenyl and 1,1-difluoropropenyl.

The term haloCzealkynyl means an alkyryl ‘group in which one or more
hydrogens is replaced by halo and preferably containing one, two or three
halo groups. The term includes alkynyl groups with a terminal halo atom.
Examples of such groups include 3-chioropropynyt and 3-bromopropyny!.

it will be appreciated that some of the compounds of formula (l) and their
saits and solvates may contain one or more centres of chirality and exist as
. stereoisomers including diastereomers and enantiomers. The present
invention includes the aforementioned stereocisomers within its scope and
each of the individual (R) and (S) enantiomers of the compounds of formula
(1) and their salts and solvates substantially free, ie associated with less than
5%, preferably less than 2%, in particular less than 1% of the other
enantiomer and mixtures of such enantiomers in any proportions including -
~racemic mixtures containing substantially equal amounts of the two
enantiomers. The preferred enantiomers are the (S) enantiomers.

Preferred compounds according to the present invention include compounds
of formula (I) wherein one of R! and R? is hydrogen; or a pharmaceutically
acceptable salt or solvate thereof.
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R® is preferably in the ortho position.

Further preferred compounds of formula (I) include those wherein one of R’
and R? is hydrogen and the other is Cs_azarylcmalkyl (where the alky! or aryl
“moiety may be opttonaliy substituted by one or more substituents selected
from C.alkoxy and C...4heteroaryl); R®, R* and R® are hydrogen, Y is oxygen,
the dotted line represents a bond and R’ is hydrogen or halogen; or a
pharmaceutically acceptable salt or.solvate thereof.

In another preferred embodiment of the present invention, the compounds of
formula (1) include those wherein R' and R? are both hydrogen; one of R® and
R* is hydrogen and the other is C,.calkyl, Czealkenyl, Caealkynyl, Ciealkoxy-
Ciealkyl or Ceszarylalkyl; R® is hydrogen, Y is oxygen or -NCHs, the dotted
line represents a bond and R’ is hydrogen or halogen; or a pharmaceutically
acceptabie salt or solvate thereof.

A further preferred embodiment of the present invention includes the
compounds of formula (1) wherein R' and R? are both hydrogen; one of R®
and R* is hydrogen and the other is Ciealkyl, Casalkenyl, Casalkynyi,
CisalkoxyCisalkyl, Ceszarylalkyl, haloCiealkyl or haloC.salkenyl; R® is
hydrogen, Y is oxygen or -NCHs, the dotted line represents a bond and R” is
hydrogen or halogen or a pharmaceutically acceptable salt or solvate
thereof

Particularly preferred compounds of formula (1) include those wherein R' and
R? are both hydrogen; one of R® and R* is hydrogen and the other is Csgalkyl,
Czealkenyl, Casalkynyl, R® is hydrogen, Y is oxygen, the dotted line ,'
represents a bond and R’ is hydrogen or halogen; or a pharmaceutically
acceptable salt or solvate thereof.

Particularly preferred combounds according to the invention, which have
been found to be useful in the treatment of depression, are:

2-(1,2-Benzisoxazol-3-yl)-benzenemethanamine;
2-(1,2-Benzisoxazol-3-yl)-a-2-propenyl-benzenemethanamine: _
(R)-(+)-2-(1,2-Benzisoxazol-3-yl)-a-2-propenyl-benzenemethanamine;

" (S)-(-)-2-(1,2-Benzisoxazol-3-yl)-a-2-propenyl-benzenemethanamine;
2-(1 ;2-Benzisoxazol-a-yl)-a-butyl-benzenemethanamine;

2-(1,2-Benzisoxazol-3-yl)-a-2-propynyl-benzenemethanamine;



T WO 97/40027 . PCT/EP97/01904
. !

3

2-(1-Methyl-1H-indazol-3-yl)-a-2-propenyl-benzenemethanamine;
(-)-2-(6-chloro-1,2-benzisoxazol-3-yl)-a-2-propynyl-benzenemethanamine;
(S)-(-)-2~(6-chloro-1,2-benzisoxazol-3-yl)-a-2-propenyl-benzene-
methanamine;

and pharmaceutically acceptable salts and solvates thereof.

For therapeutic use, salts of the compounds of formula (I) are those wherein
the counterion is pharmaceutically acceptable. However, salts of acids and
bases which are non-pharmaceutically acceptable may aiso find use, for
example, in the prepcration or purification of a pharmaceutically acceptable
compound. All salts, whether pharmaceutically acceptable or not are
included within the ambit of the present invention.

Salts aocordihg to the invention include ammonium salts, alkali metal salts
such as those of sodium or potassium, alkali earth metals salts such as those
of calcium and magnesium, salts with organic bases such as
dicyclohexylamine and N-methyl-D-glucamine, and salts with amino acids,
such.as arginine and lysine. Examples of pharmaceutically acceptable -acid
addition salts include those derived from mineral acids such as hydrochloric,
hydrobromic, hydroiodic, phosphoric, metaphosphoric, nitric and sulphuric
acids, and organic acids, such as tartaric, acetic, trifiuoroacetic, citric, malic,
lactic, maleic, malonic, fumaric, benzoic, ascorbic, propionic, glycolic,
gluconic, succinic and methanesutphonlc and arylsulphomc for example p-
toluenesulphonic acids.

Preferred salts according to the invention include hydrochloric, fumaric
((E)butenedioate) and maleic acid ((Z)butenedioate) addition salts.

Solvates according to the invention include hydrates.

In a further aspect of the invention there are provided the compounds of
formula (1) and their pharmaceutically acceptable salts and solvates for use in
therapy, more particularly in the treatment or prevention of depression.

Depression states in the treatment of which the compounds of formula (1) and
their pharmaceutically acceptable salts and solvates are particularly useful,
are those classified as gffective disorders in the Diagnostic and Statistical
Manual of Mental Disorders. Fourth Edition-Revised, American Psychiatric -
Association, Washington, D.C. (1994), including the mood disorders, other
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specific affective disorders and bipolar and depressive disorders not
otherwise specified.

Other uses in human therapy for the compounds of formula (I) or a
pharmaceutically acceptable salt or solvate thereof includes the treatment of
the following conditions:

e anxiety disorders, including phobic neuroses, panic neuroses, anxiety
neuroses, post-traumatic stress disorder and acute stress disorder.
attention deficit disorders. '
eating disorders, including cbesity, anorexia nervosa and bulimia.
personality disorders, including borderline personality disorders.
schizophrenia and other psychotic disorders, including schizo affective
disorders, dilusional disorders, shared psychotic disorder, brief psychotic
disorder and psychotic disorder.
narcolepsy-cataplexy syndrome.
substance related disorders.
sexual function disorders.

‘sleep disorders.

o.0 ¢ o

The present invention further includes a method for the treatment of an -~

animal, for example, a mammal including human, suffering from or liable to
suffer from depression or any of the aforementioned disorders, which
comprises administering an effective amount of a compound of formula (1) or
a pharmaceutically acceptable salt or solvate thereof.

In yet a further aspect, the present invention provides the use of a compound
of formula (I) or a pharmaceutically acceptable salt or solvate thereof in the
manufacture of a medicament for the treatment or prevention of depression or
any of the aforementioned disorders.

The amount of a compound of formula (I) or a pharmaceutically acceptable
salt or solvate, also referred to herein as the active ingredient, which is
‘required to achieve a therapeutic effect will, of course, vary with the particular
compound, the route of administration, the age and condition of the recipient,
and the particular disorder or disease being treated.

A suitabie daily dose for any of the above mentioned disorders will be in the
range of 0.01 to 125 mg per kilogram body weight of the recipient (e.g. a .
human) per day, preferably in the range of 0.1 to 50 mg per kilogram body
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weight per day and most preferably in the range 0.25 to 25 mg per kilogram
body weight per day. The desired dose may be presented as one, two, three,
four, five or more sub-doses administered at appropriate intervals throughout
the day.

While it is possible for the active ingredient to be administered alone, it is
preferable to present it as a pharmaceutical formulation. Accordingly, the
present invention further provides a pharmaceutical formulation comprising a
compound of formula (1) or a pharmaceutically acceptable salt or solvate
thereof, together with a pharmaceutically acceptable carrier thereof and
optionally other therapeutic agents. The carrier must be “acceptable” in the
sense of being compatible with the other ingredients of the formulation and
not deleterious to the recipients thereof.

Formulations include those suitable for oral, rectal, nasal, topical (including
transdermal, buccal and sublingual), vaginal or parenteral (including
subcutaneous, intramuscular, intravenous, intradermal and intravitreal)
administration. The formulations may be prepared by any methods well
known in the art of pharmacy, for example, using methods such as those
described in Gennaro et al.,Remington’'s Pharmaceutical Sciences ( 18th ed.,
Mack Publishing company, 1990, see especially Part 8 : Phammacseutical
Preparations and their Manufacture). Such methods include the step of
bringing into association the active ingredient with the carrier which
constitutes one or more accessory ingredients. Such accessory ingredients
include those conventional in the art, such as, filiers, binders, diluents,
disintegrants, lubricants, colorants, flavoring agents and wetting agents.

Formulations suitable for oral administration may be presented as discrete
units such as pills, tablets or capsules each containing a predetermined
amount of active ingredient; as a powder or granules; as a solution or
suspension. The active ingredient may also be presented as a bolus or paste,
or may be contained within liposomes.

Formulations for rectal administration may be presented as a suppository or
enema. '

For parenteral administration, suitable formulations include aqueous and
non-aqueous sterile injection. The formulations may be presented in unit-
dose or multi-dose containers, for example, sealed vials and ampoules, and
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may be stored in a freeze dried (lyophilised) condition requiring only the
addition of the sterile liquid carrier, for example, water prior to use.

Formulations suitable for administration by nasal inhalétion include fine dusts
or mists which may be generated by means of metered dose pressurised
aerosols, nebulisers or insuffiators.

The present invention further includes the following processes for the
preparation of compounds of formula(l). '

In the following description the symbols R', R%, R, R, R®, R, R, R®and Y
have the meanings ascribed to them in formula (1) uniless otherwise stated.

According to a first general process A, t':ompounds of formula (I) wherein R® is
as hereinbefore defined and R* is hydrogen, may be prepared by reductive
amination, by reacting the compound of formula (li)

R6

Rs-(/.‘/: .
"\J\rrn’ (I

o

with an amine of formula R'-NH-R? wherein R' and R?are not both hydrogen
to prepare an intermediate imine. The reaction may be carried out
azeotropically by distillation, or with a drying agent, such as
titanium(IV)chloride or more preferably using molecular sieves in an apolar
solvent, for example hexane, toluene or tetrahydrofuran; at a temperature of
0° to 110°C. The addition of an acid catalyst such as p-toluenesulfonic acid
may be advantageous.

The resulting intermediate imine is subsequently reduced, for example, by
reaction with hydrogen in the presence of a suitable hydrogenation catalyst,
either heterogeneous or homogeneous. Alternatively, metals such as zinc or
activated zinc in the presence of an acid, for example hydrochloric, or borane
or formic acid may be used to carry out the reduction. The reduction is
preferably carried out in the presence of a hydride, such as sodium

~ cyanoborohydride, sodium triacetoxyborohydride or sodium borohydride in a
polar solvent, preferably a lower alcohol, for example methanol or
isopropanol, at a temperature of 0° to 100°C.
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According to a second general process B, compounds of formula (I} wherein
R’ is as hereinbefore defined and R* is not hydrogen may be synthesised by
treating the intermediate imines prepared in the manner described in process
A above, with an appropriate organometallic reagent , such as a Grignard, or
a lithium or zinc reagent derived from R*-L" in which L' is a suitable leaving
group, for example, a halogen, such as a chloro or bromo atom, in the
presence of an apolar solvent such as hexane, toluene or tetrahydrofuran, at
a temperature of -100°C to 100°C, typically at room temperature.

The R* substituent miay be introduced stereoselectively by the use of chiral
amines i.e. amines of formula R'-NH-R? wherein R' and R? are chiral and
optically pure. For example, chirally pure amino acid esters such as valine or
alanine. This reaction may conveniently be carried out in a manner
analogous to that developed for the enantioselective synthesis of homoallylrc
amines (A. Bocoum et al., J. Chem. Soc. Chem Commun., 1993, 1542-1544).

Alternatively, compounds of formuta (1) wherenn R? is as hereinbefore defined,
R* is not hydrogen and R' and R? are both hydrogen may be prepared by

~reacting a compound of formula () with a suitable amide, for example
bis(trimethylsilyl)amide in tetrahydrofuran at a reduced temperature of 0° to -
100°C, followed by treatment with an appropriate orgaridmetallic reagent as
described above.

According to a third general process C, compounds of formula (l) wherein R'
and R? are both hydrogen may be prepared by reacting a compound of
formula (X)

R‘

./‘/
“"\)\'I‘:n’ X

Rlﬁ

wherein R" is an azido group with a suitable reducing agent, for example
lithium aluminium hydride, sodium borohydride or hydrazine in the presence
of paliadium or tin complexes. Alternatively, the reaction may be carried out in
hydrogen and a suitable hydrogenation catalyst or triphenylphosphine in a
mixture of solvents such as water and diethyl ether or tetrahyrofuran at an
elevated temperature, for example 20° to 60°C.
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Alternatively, compounds of formula (I) wherein R' and R? are both hydrogen
may be synthesised from compounds of formula (X) wherein R' is a suitable
leaving group such as mesylate, triflate or a halogen for example a chioro,
bromo or iodo atom by a Gabriel synthesis. For example, the Gabriel
synthesis may be carried out using potassium phtalimide in a polar aprotic
solvent such as N,N-dimethylformamide at an elevated temperature, for
example 25° to 140°C, followed by hydrolysis with hydrazine in a polar
solvent such as ethanol at an elevated temperature, for example 25° to
80°C.

Compounds of formula (X) wherein R is a mesylate or triflate group may be
prepared by methods described in Advanced Organic Chemistry, March G.,
4th Ed, pages 404-405. -

Compounds of formula (X) wherein R"Y is an azido group may be prepared
from compounds of formula (X) wherein R is a leaving group as
hereinbefore defined by substitution with inorganic azide salts in a potlar
solvent at an elevated temperature or by reacting a compound of formula (Xi)

R‘

.. ﬁ /~
""\)\'FR’ (X)

OH

with a mixture of ftriphenylphosphine, diethyl azodicarboxylate and
- diphenylphosphoryl azide in an apolar solvent such as toluene or benzene at
an elevated temperature, for example 20° to 60°C.

Compounds of formula (XI) wherein R* is hydrogen may conveniently be
prepared by reduction of a compound of formula (ll) using methods known to
those skilled in the art. Suitable reducing agents include hydrides such as
lithium alkyiborohydride, lithium aluminium hydride or borane or substituted
boranes. The reaction may be carried out in an aprotic solvent such as
diethy! ether and/or tetrahydrofuran. Other suitable hydrides include sodium
borohydride in a polar solvent such as an alcohol at a temperature of -30° to
100°C. Compounds of formula (Il) wherein R® is other than hydrogen may be
asymmetrically reduced using chiral boranes or optically active catalysts and
achiral reducing agents. Compounds of formula (XI) wherein R* is other than
hydrogen may be prepared by reacting a compound of formuia (1) with a
suitable organometallic reagent in the manner described above for process A.
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According to a fourth process D, compounds of formula (I) wherein one of R®
or R*is cyano or carboxyl may be prepared from a compound of formuia (1) by
a Strecker synthesis. This process may be performed in an analogous
manner to that described for DL-2-aminophenylacetic acid (Vogel, Textbook
of Practical Organic Chemistry, 5th Edition, 1989, p754). The carboxylic acid
obtained may be esterified to carboxyCi.ealkyl groups by reaction with an
alcohol. The reaction may be carried out azeotropically by distillation, by
adding a dehydrating agent such as dicyclohexylcarbodiimide,
N,N'-carbonyldiimidazole or diethyl azodicarboxylate with triphenylphosphine
or by the addition of molecular sieves. This reaction may be catalysed by the
addition of an acid. Altematively, carboxylic acid esters may be prepared by
treating the compound of formula (1) wherein R* or R*is a carboxyl group with
an alkylether such as Cisalkyl-t-butyl ethers. in the presence of an acid
catalyst, alkylation using a diazo compound such as diazomethane in aprotic
solvent, for example tetrahydrofuran or diethyl ether at a température of
-30°C to 30°C. Esters may also be prepared by transesterification under
basic or acidic conditions or by alkylation of the inorganic salts of the
carboxylic acid compound using methods known to a person skilled in the art.

According to a fifth process E, compounds of formula (f) wherein one of R® -
and R* is hydrogen and the other is as hereinbsfore defined and one of R’
and R? is hydrogen and the other is a Ce.r2arylCi.ealkyl wherein the aryl or
alkyl moiety may be substituted as hereinbefore described, may be prepared
by reductive di-alkylation by reacting a corresponding compound of formula
(i) with ammonia or an ammonium salt such as ammonium acetate to prepare
an intermediate imine. Reduction of the imine may be carried out in
accordance with the procedure described in process A above.

According to a sixth process F, compounds of formuta (I) may be prepared by
solid phase chemistry using methods known to a skilled person or available
from the chemical literature. For example, compounds of formula (I) wherein
one of R' and" R’ is hydrogen and the other is CgarylCiealkyl,
Ca.sheteroarylCsealkyl, or Cygalkyl where the alkyl moiety is substituted with
~ a substituent selected from amino, hydroxy, Csalkyicarboxamide,
carboxamide, carboxy and carboxyCs.ealkyl and in addition the alkyl, aryl or
heteroaryl moiety may be optionally substituted by one or more substituents
selected from amino, hydroxy, Ciealkoxy, Ciealkyl, Csecycloalkyl,
Cescycloalkenyl, Cerzaryl, Caasneteroaryl, halogen, amino, hydroxy, halo-
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Ciealkyl, nitro, Cisalkylthio, sulphonamide, Ci.ealkylsulphonyl, hydroxy-
Ciealkyl, carboxyl, carboxyCiealkyl, carboxamide, and C;.galkylcarboxamide,
and one of R® and R* is hydrogen and the other is as hereinbefore defined,
may conveniently be prepared by reductive alkylation, arylalkylation or
heteroarylalkylation of an amino acid bound to benzyl alcohol resin such as a
Wang or SASRIN resin, with a compound of formula (Il) wherein R® is
hydrogen using standard methods (see for exampie D.W. Gordon and
J.Steele, Biocorganic Med. Chem. Lett., 1995, 5, 47-50 & G.C. Look et al,
Tetrahedron Lett. 1995, 36, 2937-2940). Suitable reducing agents include
hydrides, for example cyanoborohydride, sodium triacetoxyborohydride or
sodium borohydride. The reaction may be carried out in trimethyl
orthoformate, dimethylformamide or mixtures thereof in the presence of a
small amount of acetic acid (typically 1%viv).

The compound of formula (I) may conveniently be obtained by treating the
solid phase with ammonia or a lower alkylamine such as methylamine in a
manner analogous to that used for the preparation of peptide amides from
resin bound peptides (M. Mergter and Nyfeler, Solid Phase Synthesis, 1992,
R. Epton (Ed), Andover, p429).

According to a seventh general process G, compounds of formula (I) wherein
R' and R? are both hydrogen and R®, RY, R® and R® are as hereinbefore
defined may be prepared by treating a compound of formula (Xil)

Re
R4

Re
(X

wherein R® is a carboxyl group, with a suitable agent which converts the
carboxylic acid group into an amine. This may be carried out using methods
well known in the art or readily available from the chemical literature. Such
methods include the Curtius rearrangement, Hofmann rearrangement or
Schmidt reaction.

According to an eighth general 'process H, compounds of formula (I) wherein
R', R? and R? and are hydrogen and R* R® and R® are as defined above, may
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be prepared from compounds of formula (XVIll) by hydrolysis. The reaction
may conveniently be carried out in the presence of an acid, for example 1M
HC! in acetone. Compounds of formula (XVIIl) may be prepared from the
imine of formula (XIX), for example, by deprotonation by the addition of a
base preferably potassium fert-butoxide in an inert solvent, preferably
tetrahydrofuran at a temperature of -100 ° to 25 °C followed by the addition of
a reagent R*-L" in which L* is a suitable leaving group such as a mesylate- or
triflate group or a halo atom, including iodo, bromo or chloro. This general
process is described by C. Gianfranco et a/ (J. Org. Chem., 1996, 61, 5134).

Ph Ph
N)\Ph | N/’\Ph
RS ' RS
R3 R3
Re : :
RS
Oxvan) (XIX)

Compounds of formula (XIX) may be prepared by reacting a compound of
formula (l1) wherein R® is hydrogen and R® and R°® are hereinbefore defined
with diphenyimethanamine. The reaction may be carried out azeotropically by
"distillation, or with a drying agent such as titanium (IV) chioride or molecular
sieves in an apolar solvent, preferably magnesium sulfate - in methylene
chioride.

Compounds of formula (I) wherein one of R® or R* together with one of R’ or
R? and the N atom to which it is attached form a 5- or 6-membered
heterocyclic.ring may similarly be prepared by hydrolysis of a compound of
formula (XVIil) as described supra. Compounds of formula (XVIll) may be
prepared by reacting a compound of formula (XIX) and a compound of
formula (XX) wherein L® and L° may be the same or different and are leaving
groups such as a mesylate- or friflate- group or a halo atom, including iodo,
bromo, chioro or fluoro and R® is a Cezaryl, Casheteroaryl, Cﬂzarylc,.salkyl
Ca.1sheteroarylCy.ealkyl, Csecycloalkyl, C+ecycioalkenyl. -

Lb—CH—Rd4—CHp—Lec

{Xx)
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Where necessary or desired, following one or more of processes A to H
above, any one or more of the followmg further steps in any order may be
performed: - : :

(i) removing any remaining protecting group(s);

(ii) converting a compound of formula (I) or a protected form thereof into a
further compound of formuta (l) or a protected form thereof:

(iii) converting a compound of formula (I) or a protected form thereof into a
pharmacsutically acceptable salt or solvate of a compound of formula (1) ora
protected form thereof:

(iv)converting a pharmaceutically acceptable salt or solvate of a compound
of formula (1) or a protected form thereof into a compound of formula (i) or a
protected form thereof;

- (v)converting a pharmaceuticaily acoeptable salt or solvate of a compound of
formula (I) or a protected form thereof into another pharmaceutically
acciptable salt or solvate of formuia (I); '

(vi) where the compound of formula (l) is obtained as a mixture of (R) and
(S) enantiomers resolving the mixture to obtain the desired enantiomer.
(vii) cleavage of a:compound of-fomula (I) from a solid phase resin.

Compounds of formula (Il) supra wherein R°® is a benzisoxazol-3-yi group may
be prepared from a compound of formula (ill)

R‘I

=N,
N
»

(nn

OrR?

wherein L? is a leaving group such as a nitro or halogen, preferably a fluoro
atom and R’ is a Ci4alkyl, for example methyl or ethyl, via the intermediate
compound of formula (V)



: WO 97/40027 PCT/EP97/01904

1

R /=

\ 0 ¢
4 N=( B vy

: O
R”—Cj\lF 9CH3
- OR
OR’

using the process described by Shutske G. M. (J. Org. Chem., 1984, 49, 180-
183) for the synthesis of 3-phenyl-1,2-benzisoxazole. Hydrolysis to the
aldehyde may be carried out using various catalysts, for example dilute acids
such as hydrogen chioride at an elevated temperature, for example 20° to
100°C.

Compounds of formula (lll) may be prepared by oxidation of the
corresponding compound of formula(V)

7
R\~
\ /L2

OH
Z OR’

OR’

V)

The oxidation may be carried out in the presence of a strong oxidising agent
such as potassium permanganate, bromine, ruthenium tetroxide or chromium
reagents, for example Jones or Corey's reagent, preferably chromium trioxide
in pyridine. The reaction may be carried out at a temperature of 0° to 40°C
in an apolar solvent such as dichloromethane.

Compounds of formula (I} may be prepared by the addition of an
organometailic reagent derived, using methods well known to a person skilled
in the art, from a compound of formula (VI), to a compound of formula (XXI)
wherein L? is as hereinbefore defined. The addition is typically carried out in
the presence of an aprotic solvent such as diethyl ether or tetrahydrofuran at
a reduced temperature, for example -100 to 0 °C.
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Compounds of formuia (XXI) may be obtained commercially or prepared from
commercial compounds using the general process described by S. Nahm and

S. Weinreb (Tetrahedron Lett., 1981, 22, 3815) using methods well known to
a skilled person. :

Compounds of formula (V) may be prepared by the addition of an
organometallic reagent such as a Grignard or aryliithium, derived using
methods well known to a person skilled in the art from a compound of formula
(v |

wherein R is as hereinbefore defined and L' is a suitable leaving group such
as a nitro-, mesylate- or triflate- group or a halo atom, including iodo, fiuoro,
bromo or chloro, to an aldehyde of formula (VHl)

2

_RL' L |
AN NeH v

0

wherein L? is as hereinbefore defined. The addition is typically carried out in

the presence of an aprotic solvent such as diethyl ether or tetrahydrofuran at
reduced temperature, for example -100°C to 0°C.

Aldehydes of formula (VII) may be obtained commercially or prepared by
methods well known to a person skilled in the art or readily available from the
chemical iiterature. '

Compounds of formula (VI) may be prepared from compounds of formula
(Vi) '
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wherein L' is as herein before defined, by methods well known to a skilled
person. This conversion may, for example be carried out by the addition of an
alcohol such as ethanol or methanol in the presence of an acid catalyst, for
example toluene sulphonic acid or with the use of a drying agent such as
aluminium oxide or molecular sieves. Altematively, the conversion may be
carried out transacetalation using an ortho ester such as triethyl orthoformate
in the presence of an acid catalyst such as ammonium chloride at a
temperature of 0° fo 80°C.

Aldehydes of formula (Vill) may be obtained commercially or prepared by
methods well known to a person skilled in the art or readily available from the
chemical literature.

For process G supra, compounds of. formula (XIif) may be prepared from
oompounds of formula (XIl)- -

Re

R
(X%)

wherein R® is a carboxyC.iealkyl, for exaniple methyl, ethyl or a chiral ester
(such as that derived from (+)- or (-)-menthol) by reaction with an aqueous
caustic solution such as 10M potassium hydroxide in a solvent such as
2-methoxyethanol at an elevated temperature such as 60 ° to 125 °C.
Compounds of formula (XHI) may be prepared from compounds of formula
(XIl) by literature methods well known to a person skmed in the art for
example acid chloride formation followed by esterification.

Compounds of formula (XHI) may be brepared by the treatment a compound
of formula (XIV) with lithium diisopropylamide and a compound of formula R*-
L" wherein R* is as hereinbefore defined and L* is as hereinbefore defined, at
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a temperature of -78 ° to 25 °C by the general process described by-L. A
Paquette and J. P. Gilday (J. Org. Chem., 1988, 53, 4972.).

R

o
V)

Compounds of formula (XIV) may be prepared from a compound of formula
(XV) |

R
V)
wherein R®, R® and R® are hereinbefore defined, by treatment with lithium

diisopropylamide and a compound of formula R*-L* wherein R® and L* are as
hereinbefore defined, at a temperature of -78 ° to 25 °C.

. Compounds of formula (XV) may be prepared from a compound of formula
(XVh)

(xvi)

wherein R® is a C;¢ orthoester, such as a trimethyl orthoester, triethy!
orthoester or a 2,6,7-trioxabicyclo[2.2.2]Joctane such as described by E. J.
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Corey and N. Raju (Tetrahedron Lett, 1983, 24, 5571) and R® R’ and L?

have been hereinbefore defined, by the general process decribed by G. M.

Shutske (J. Org. Chem., 1984, 49, 180) for the synthesis of 3-phenyl-1,2-

benzisoxazole and using methods herein described for the conversion of

compounds of formula (V) to compounds of formula (Il) wherein R® is a
. benzisoxazol-3-yl group.

Compounds of formqla (XVi) may be prepared by the addition of an
organometallic reagent derived using methods well known to a person skilied
in the art from a compound of formula (XVII)

(xvii)

to a compound of formula (VII) hereinbefore defined. The addition is typically
carried out in the presence of an aprotic solvent such as diethyl ether or
tetrahydrofuran at a reduced temperature, for exampie -100 to 0 °C.

Compounds of formula "(:XVII)_may be prepared by methods well known to
person skilled in the art starting from commercially available starting
materials.

Compounds of formula_ () wherein R® is an indazol-3-yl or 1-C,.ealkyl-
 benzopyrazol-3-yl group may be prepared from compounds of formula (IX)

where R® is as hereinbefore defined, by hydrolysis. Hydrolysis may be
carried out under conditions described above for the hydrolysis of the
compound of formula (Hl). Such compounds of formula (1X) may be prepared
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from compounds of formula (lil) supra in accordance with the meéthod of B,
Bradiey (J. Chem. Soc., 1954, 1894-1897.). '

Salts according to the present invention may be prepared by treating a
compound of formula (l) with an appropriate base, for example an alkali
metal, alkaline earth metal or ammonium hydroxide, or an appropriate organic
or inorganic acid, such as hydrochloric, fumaric or maleic acid.

Compounds of formula (1), prepared by any of the methods hereinbefore
described, may be converted to other compounds of formula (1) by methods
weli known to a person skilled in the art or readily available from the chemical
literature. For example, compounds of formula (l) wherein R' and/or R? are
hydrogen may be converted to compounds wherein R' and/or R? are alkyl,
arylalkyl or heteroarylalkyl groups as hereinbefore defined by reaction with
the appropriate alkylating agent. Suitable alkylating agents include halides
and organic and inorganic esters. The reaction may be carried out in the
presence of a base in a polar solvent such as ethanol or N,N-
dimethylformamide at an elevated temperature. ' -

Alternatively, these compounds can be prepared by reductive alkylation, for

. example the Leuchart-Wallach reaction, using carbony! compounds such as
ketones or aldehydes and formic acid or formamides or the Eschweiler-Clarke
reaction. '

The individual enantiomers of compounds of formula (I) may be prepared as
hereinbefore described or obtained from a mixture of sterecisomers using any
method well known in the art for separating such isomers into their
constituent enantiomers. For example, using methods described in
Stereochemistry of Organic Compounds, E.L. Eliel and S.H. Wilen, chapter 7,
1994. in particular they may be obtained by conversion to diastereomers
followed by separation of the constituent diastereomers by methods such as
sait formation with optically active acids fc owed by fractional crystaliisation
or by differential absorption using column: packed with chiral material, for
example preparative chiral liquid or gas chromatography.

The present invention further includes all novel intermediates hereinbefore
described and in particular compounds of formula {ll) provided that the
compound of formula (It) is not 4-(1,2-benzisoxazol-3-yl)-benzaldehyde or
4-(6-chloro-1,2-benzisoxazol-3-yl)-benzaldehyde. Preferred compounds of .
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formula (Il include those wherein R® and R® are as herein before défined and
R® is hydrogen, Cisalkyl, Caealkenyl, C,salkynyl, C1.salkoxycmalkyl or
Ceszarylaiky. -

Also included are intermediates of formulae (X) and (XI), provided that
compound of formula (X) is not 3-(4-bromomethyl-phenyl)-1,2-benzisoxazole
or 3-(4-bromomethyl-phenyl)-6-chloro-1,2-benzisoxazole.

Particularly preferred intermediates according to the present invention
include:

2-(Diethoxymethyl)-a-(?-fluorophenyl)-benzenemethanol
[2-(Diethoxymethyl)phenyl}(2-fluorophenyl)-methanone
O-[2-[2-(Diethoxymethyl)benzoylphenyijoxime 2-propanone
2-(1,2-Benzisoxazol-3-yl)-benzaldehyde
2-(1-Methyl-1H-indazol-3-yl)-benzaldehyde

(S)-N-[1]2-(1 2-Benzisoxazol-3-yi)phenyl]-3-butenyl]-L-valine methyl ester
[S«(R’,R")}-2-{[1]2-(1 2-Benznsoxazol-3-yl)phenyl]-3-butenyl]ammo]-s-methy!-
1-butanol

2-{1 ,2-benznsoxazol-3-yl)-a.-2-propenyl-benzenemethanoI
- 3-[2-(1-Azido-3-butynyl)phenyl}-1,2-benzisoxazole
2-(1,2-Benzisoxazol-3-yl)-benzenemethanol
2-{[2-(1,2-Benzisoxazol-3-yl)phenyljmethyi}-1H-isoindole-1,3 (2H) -dione
N-Methoxy-N-methyl-4-chioro-2-fluorobenzamide
[2-(Diethoxymethyl)-phenyl](4-chloro-2-fluorophenyl)-methanone
2-(6-Chloro-1,2-benzisoxazol-3-yl)-benzaldehyde
(S)-N-[1-{2-{6-chloro-1,2-benzisoxazol-3-yl)phenyl)-3-butenyl}-L-valine methyl
ester

[S-(R*.R")}-2-[[1 -[2-(6-Chloro-1 .2-benzisoxazol-3-yl)phenyl]-3-butenyijamino}-
3-methyl-1-butanol

N-[2-(6—chloro~1 2—benznsoxazol-3-yl)-benzyhdene]-1 1-d|phenylmethanam|ne

The following examples are intended for illustration only and are not mtended
- to limit the scope of the invention in any way.

Example 1 : 2-Bromobenzaldehyde diethyl acetal

To a solution of 634 g of 2-bromobenzaidehyde and 7.17 g ammonium
chloride in 400 mi ethanol was added 633 ml of triethyl orthoformate. The
mixture was stirred for 16 h at room temperature. After filtration of the
remaining salts, the filtrate was evaporated to dryness under reduced
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- pressure, yielding 894 g of an oil. Distillation under reduced pressure
afforded 2-bromobenzaldehyde diethyl acetal as a liquid, boiling at 135-
140°C at 270 Pa. |

Example 2 : 2-(Diethoxymethy|)-o_r.-(2-ﬂuor6phenyl)-benzenem_ethanol

A solution of 345 g of 2-bromobenzaldehyde diethyl acetal in 3 | of dry
tetrahydofuran was cooled to -40°C. In one portion, 913 ml of a 1.6 M
solution of butyllithium in hexane were added under vigorous stirring. The
resulting solution was stirred for 0.5 h at -25°C, after which a solution of 140
ml of 2-flucrobenzaldehyde in 350 ml tetrahydrofuran was added drop-wise.
in a period of 4 h, the mixture was allowed to reach room temperature. The
resulting mixture was pored upon ice-water and extracted several times with
ethyl acetate. The organic layers were combined, washed with water, dried
- over magnesium sulphate and evaporated to dryness under reduced
pressure to yield 404 g of 2-(diethoxymethyi)-a-(2-fluorophenyl)-
benzenemethanol as an oil, M.S. (C.1.) (W/Z) : 305 [M+H]".

Example 3 : [2-(Diethp;(ymethyl)phényl](z-ﬂuorophenyl)-methanone

Under a nitrogen atmosphere, 758 ml of pyridine and 469 g of dicalite were
added to 6 | of dry dichioromethane. In one portion 469 g of chromium
trioxide were added under vigorous stirring. The resulting mixture was stirred
at room temperature for 0.5 h, after which a solution of 238 g of 2-
{diethoxymethyl)-o-(2-flucrophenyl)-benzenemethanol in 600 mi dry
dichloromethane was added. After stirring at room temperature for 2h, the
mixture was filtered. The filtrate was washed with 3 x 1 | of 1N sodium
hydroxide in water and 1 | of water, dried over magnesium sulphate and
evaporated to dryness under reduced pressure to yield 224 g of [2-
(diethoxymethyl)phenyl](2-fluorophenyl)-methanone as an oil, M.S. (C.l.)
(M/2) : 303 [M+H]".

Example 4 : O-[2-[2-(Diethokymethyl)benzoylphenyl]oxime 2-propanone

To a stirred solution of 63.76 g of acetone oxime in 2 | of dry tetrahydrofuran,
were added 97.93 g of potassium tert-butoxide under a nitrogen atmosphere.
After stirring for 0.5 h at room temperature, the resulting suspension was
treated with a solution of 242 g of [2-{diethoxymethyl)phenyl](2-fluorophenyt)-
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methanone in 1 | of tetrahydrofuran. The mixture was heated at reflux for 24
h. After cooling to room temperature, water was added. The mixture was
extracted several times with ethyl acetate, the organic layers were collected,
washed with water, dried over magnesium sulphate and evaporated to
dryness under reduced pressure to vyield 2695 g of O-2-2-
(diethoxymethyl)benzoylphenyt]oxime 2-propanone, M.S. (C.l.) (M/Z) : 356
[M+H]".

Example 5 : 2-(1,2-Benzisoxazol-3-yl}-benzaldehyde

To a solution of 252 g of O-[2-[2-{diethoxymethyl)benzoylphenylloxime 2-

propanone in 710 mi of ethanol were added 710 mi of a 2N aqueous solution

of hydrogen chioride. The mixture was stirred at 70°C for 1h and allowed to
cool to room temperature. The pH of the solution was adjusted to. 7 with an

aqueous solution of potassium carbonate. The precipitate was filtered off

and dried to afford 159 g of a solid. The compound was recrystallised from

ethanol / hexane, affording pure 2-(1,2-benzisoxazol-3-yl)-benzaldehyde,

melting at 149°C.

Example 6 : 2-(1-Methyl-1H-indazol-3-yl)-benzaldehyde

A solution of 1.5 g of [2-{diethoxymethyl}phenyi}(2-fluorophenyi)-methanone
and 0.5 g of methylhydrazine in 50 ml of toluene was refluxed for 24h. Water
was added and the mixture was extracted with ethyl acetate. The combined
organic layers were washed with brine, dried over magnesium sulphate and
evaporated to dryness under reduced pressure to yield 1.12 g of 2.1. as an
- oil. . .-
To a solution of 1.1 g of this oil in 50 mi of ethano! were added 50 ml of a 2N
aqueous solution of hydrogen chloride. The mixture was stirred at 70°C for
1h and allowed to cool to room temperature. The pH of the solution was
adjusted to 7 with an aqueous solution of potassium carbonate. This solution
was extracted several times with dichloromethane. The combined organic
layers were washed with brine,~ dried over magnesium sulphate and
evaporated to dryness under reduced pressure to yield 0.78 g of 2-(1-methyl-
1H-indazol-3-yl)-benzaldehyde as a solid, melting at 106°C.

Example 7: 2-Bromo-4-fluoro-benzaldehyde diethyi acetal
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To a solution of 6.5 g of 2-bromo-4-fluoro-benzaldehyde (prepared by the
oxidation of 2-bromo-4-fluoro-toluene by the method reported by V. J. Bauer,
B. J. Duffy, D. Hoffman, S. S. Klioze, R. W. Kosley, Jr., A. R. McFadden, L. L
Martin, H. H. Ong and H. M. Geyer Ill, J. Med. Chem., 1976, 19, 1315) in 25
ml of ethanol was added triethylorthoformate followed by 0.05 g of p-toiuene
sulfonic acid. The solution was stirred at room temperature for 2.25 h then
diluted with 100 mi of a 5% sodium carbonate solution and extracted with two
100 m! portions of ether. The combined organic layers were washed with 50
ml of brine and dried over sodium sulfate. Evaporation of the solvent yielded
8.8 g of 2-bromo-4-fluoro-benzaldehyde diethyl acetal as an oil, *H NMR (200-
MHz; CDCls) 5x 5.60 (CHO»).

in a similar way wére prepared :

1. 2-bromo-5-fluoro-benzaldehyde diethyl acetal : starting from 2-bromo-5-
fluoro-benzaldehyde (F. B. Mallery, C. W. Mallory, W. M. Ricker, J. Org
~ Chem., 1985, 50, 4), '"H NMR (200 MHz; CDCls) 54 5.60 (CHOs).

' 2. 2-bromo-4-chloro-benzaldehyde diethyi acetal : starting from 2-bromo-4-
chloro-benzaldehyde (K. Murakami, S. Shuhei, T. Yano, M. Itoh, Eur. Pat.
Appl. EP 684235 A1 951129), *H NMR (200 MHz; CDCls) 54 5.60 (CHOs).

3. 3-bromobenzaldehyde diethylacetat ; starting from 3-bromobenzaldehyde,
boiling at 102-110 °C at 2.5 mmHg,
4. 4-bromobenzaldehyde diethylacetal ; starting from 4-bromobenzaldehyde,

'H NMR (200 MHz; CDCls) 84 5.48 (CHOs).

Example 8 :N-Methoxy-N-methyl-4-chloro-2-fluorobenzamide

A suspension of 19.7 g of 4-chioro-2-fluorobenzoic acid in 80 mi of thionyl
chloride was refluxed for 1.5 h. The excess thionyl chloride was removed
under reduced pressure to give the crude intermediate acid chloride as an oil.
This crude acid chloride was dissolved in 300 ml of methylene chloride and
- 20 ml of pyridine was added. The solution was cooled to 0 °C and 12.9 g of
N, O-dimethylhydroxylamine hydrochoride was added in one portion. The
solution was stirred at room temperature overnight then diluted with 200 mi of
methylene chioride and washed with 100 ml each of water, 2M hydrochloric
acid, 5% sodium carbonate solution and brine. The organic layer was dried
over sodium sulfate and evaporated to give 23.5 g of N-Methoxy-N-methyl-4-
chloro-2-fluorobenzamide as a gum, GC-M.S. (E.l.) (M/Z) : 217 [M]".
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In a similar way were prepared :

1. N-Methoxy-N-methyl-2-fiuorobenzamide, 'H NMR (200 MHz, CDCl3) &4
3.60, 3.35 (CH,).

- 2. N-Methoxy-N-methyl-2,4-difluorobenzamide, 'H NMR (200 MHz; CDCls) 64
3.56, 3.35 (CHa). |
3. N-Methoxy-N-methyl-2,5-difluorobenzamide, 'H NMR (200 MHz; CDCls) 84
3.55, 3.36 (CHs).
4. N-Methoxy-N-methyi-4-chloro-2-fluorobenzamide, 'H NMR (200 MHz
CDCl,) &y 3.56, 3.35 (CH,). :
5. N-Methoxy-N—methyM—tnﬂuoromethyl-z-ﬂuorobenzam|de 'H NMR (200
MHz; CDCls) 34 3.53, 3.38 (CH,).

Example 9 :[2-(Diethoxymethyi)-phenyl}(4-chioro-2-fluorophenyi)-methanone

A stirred solution of 10.6 g of 2-bromobenzaldehyde diethy! acetal in 100 mi
of diethyl ether was cooled to -40 °C. To this cold solution was added rapidly
46 ml of a 1.2 M solution of butyllithium in hexane. The solution.was warmed
to 0 °C over 30 min. The solution was cooled down to -40 °C and a solution of
11.8 g of N-Methoxy-N-methyl-4-chloro-2-fluorobenzamide in- 100 mi of
diethy! ether added by cannular. The solution was warmed to O °C and stirred
for 0.75 h then quenched by the addition of 100 ml of water and 200 m! of
ether added. The organic layer was separated and the aqueous jayer was
extracted with 200 mi of ether. The combined organic layers were dried over
sodium sulfate and evaporated to yield 19.6 g of crude [2-(diethoxymethyl)-
phenyl](4-chloro-2-fluorophenyl)-methanone as a gum, GC-M.S. (E.L) (M/2) :
336 [M]'.

In a similar way were prepared :

1.[2-(Diethoxymethyl)—phenyl](2.4-diﬂuorophenyl)-methanone; starting from
N-Methoxy-N-methyl-2,4-difluorobenzamide and 2-bromobenzaidehyde 2.
[2-(Diethoxymethyl)-phenyl}(2,5-difluorophenyl)-methanone; starting from N-
Methoxy-N-methyl-2,5-difluorobenzamide and 2-bromobenzaldehyde diethyl
acetal, 'H NMR (200 MHz; CDCly) 34 5.77 (CHO>).

2. [2-(Dnethoxymethyl)-s-ﬂuorophenyl](z-ﬂuorophenyl)-methanone starting
from  N-Methoxy-N-methyi-2-flucrobenzamide and  2-bromo-4-fluoro-
benzaldehyde diethy! acetal, 'H NMR (200 MHz; CDCls) 5, 5.83 (CHO,).




WO 97/40027 PCT/EP97/01904
28

3.[2-(Diethoxymethyl)-4-fiuorophenyl](2-fluorophenyl)-methanone;'  starting
from  N-Methoxy-N-methyi-2-fluorobenzamide @ and  2-bromo-5-fluoro-
benzaldehyde diethy! acetal, '"H NMR (200 MHz; CDCls) 54 5.62 (CHO:).'
4.[4-Chloro-2-(diethoxym_ethyl)phenyl](2-ﬂuorophenyl)-methanone' starting
from  N-Methoxy-N-methyl-2-fluorobenzamide and  2-bromo-5-chloro-
benzaldehyde diethy! acetal, 'H NMR (200 MHz; CDCls) 84 5.76 (CHO,).
5.[2-{Diethoxymethyl)-5-fluocrophenyl}(2,5-difluorophenyl)-methanone; starting
from N-Methoxy-N-methyl-2,5-diflucrobenzamide and  2-bromo-4-fluoro-
benzaldehyde diethyl acetal, 'H NMR (200 MHz; CDCls) 5, 5.68 (CHO3).
6.[2-(Diethoxymethyl)-4-fluorophenyt}(2,5-difluorophenyl)-methanone; starting
from N-Methoxy-N-methyl-2,5-difluorobenzamide and 2-bromo-5-fluoro-
benzaldehyde diethyl acetal, '"H NMR (200 MHz; CDCls) 84 5.80 (CHO,).
7.[2-(Diethoxymethyl)-4-fluorophenyl](4-chloro-2-fluorophenyl)-methanone,
starting from N-Methoxy-N-methyi-4-chloro-2-fluorobenzamide and 2-bromo-
5-fluoro-benzaldehyde dlethyl acetal, '"H NMR (200 MHz, CDCls) &x 5.77
(CHO,).
8. [4-Chloro—2-(d:ethoxymethyl)phenyl](4-chloro-2-ﬂuorophenyl)-methanone,
starting from N-Methoxy-N-methyl-4-chloro-2-fluorobenzamide and 2-bromo-
~ S.chioro-benzaldehyde diethyl acetal, '‘H NMR (200 MHz; CDCly) 8 5.73
(CHO,).
9. [(2-D|ethoxymethyl)-4~tnﬂuoromethylphenyl](z-ﬂuorophenyl)-methanone.
starting from N-Methoxy-N-methyl-4-trifluoromethyl-2-fluorobenzamide and 2-
bromobenzaldehyde disthyl acetal, 'H NMR (200 MHz, CDCly) 84 5.76
{CHOy).
.10.[(2-Diethoxymethyl)phenyl](2-fluorophenyl)-methanone; starting from N-
Methoxy-N-methyl-2-fluorobenzamide and 2-bromobenzaldehyde diethy!
acetal, '"H NMR (200 MHz; CDCly) 8y 5.75 (CHO,).
11.[(3-Diethoxymethyl)phenyl}(2-flucrophenyl)-methanone; starting from N-
Methoxy-N-methyl-2-fluorobenzamide and 3-bromobenzaldehyde diethyl
acetal, *H NMR (200 MHz; CDCl,) 54 5.55 (CHO;).
12.[(4-Diethoxymethyl)phenyl}(2-flucrophenyl)-methanone; starting from N-
Methoxy-N-methyl-2-fluorobenzamide and 4-bromobenzaldehyde diethyl
acetal, 'H NMR (200 MHz; CDCl,) 34 5.56 (CHO:).

Example 10 : 2-(6-Chioro-1 ,2-benzisoxazol-3-y!)-bénzaldehyde
To a solution of 3.3 g of acetone oxime in 80 mi of tetrahydrofurah was added

5.3 g of potassium terf-butoxide. The suspension was stirred for 30 min then
a solution of 145 g of crude [2-(diethoxymethyl)-phenyl}(4-chioro-2-
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fluorophenyl)-methanone in 20 ml of tetrahydrofuran was added and the
solution was refluxed for 3.5 h. The solution was cooled to room temperature
and diluted with 200 ml of water then extracted with 400 ml then 200 mi
portions of ethyl acetate. The combined organic layers were washed with 200
mi of brine then dried over sodium sulfate and evaporated to yield 14.6 g of
crude O-{(2-(diethoxymethyl)benzoyl)-4-chlorophenyl] oxime 2-propanone as
a gum. This material was suspension in 40 mi of ethanol and heated. To this
suspesion was added 80 mi of methano! and the solution heated to reflux. To

~ this solution was added 27 ml of 2M hydrochioric acid in one portion. A solid
separated out and upon cooling this was filtered, washed with water and
dried in vacuo over silica gel to yield 6.3 g of 2-(6-chloro-1,2-benzisoxazol-3-
yl)-benzaldehyde melting at 160-162 °C.

In a similar way were prepared :

1.2-{6-fluoro-1,2-benzisoxazol-3-yl)}-benzaldehyde;  starting from [2-
(diethoxymethyl)-phenyl](2,4-difluorophenyl)-methanone, melting at 168-170
°C.

2.2-(5-fluoro-1,2-benzisoxazol-3-yl)-benzaldehyde;  starting from  [2-
(diethoxymethyl)-phenyl}(2,5-diflucrophenyl)-methanone, melting at 140-142
3.2-(1,2-benzisoxazol-3-yl)-4-fluoro-benzaldehyde;  starting from  [2-
(diethoxymethyl)-5-fiucrophenyl](2-fluorophenyl)-methanone, meilting at 126-
129 °C. '
4.2-(1,2-benzisoxazol-3-yl)-5-fluoro-benzaidehyde;  starting from  [2-
(diethoxymethyl)-4-fluorophenyl](2-fluorophenyl)-methanone, melting at 149-
164 °C.

5.2-(1,2-benzisoxazol-3-yl)-5-chloro-benzaldehyde; starting from [4-chloro-2-
(diethoxymethyl)phenyl)(2-flucrophenyl)-methanone, melting at 178-179 °C.
4-Fluoro-2-(5-fluoro-1,2-benzisoxazol-3-yl)-benzaldehyde; starting from [2-
(diethoxymethyi)-5-flucrophenyl)(2,5-difluorophenyl)-methanone, melting at
165-166 °C. :
6.3-fluoro-6-(5-fluoro-1,2-benzisoxazol-3-yl)-benzaldehyde; starting from [2-
(diethoxymethyi)-4-fluorophenyl](2,5-difluorophenyl)-methanone, melting at
167-173 °C.

7.2-(6-chloro-1,2-benzisoxazol-3-yl)-5-fluoro-benzaldehyde; starting from [2-
(diethoxymethyi)-4-fluorophenyl)(4-chloro-2-fluorophenyl)-methanone,
melting at 188-192 °C.
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8.3-chloro-6-(6-chloro-1,2-benzisoxazol-3-yl)-benzaldehyde; starting from [4-
chloro-2-(diethoxymethy!)phenyl}(4-chloro-2-fluorophenyl)-methanone,
meliting at 225-228 °C.
9.2-(6-triflucromethyl-1,2-benzisoxazol-3-yl)-benzaldehyde; starting from [(2-
diethoxymethyl)-4-trifluoromethyiphenyl)(2-fluorophenyl)-methanone, meiting
at 105-106 °C. - :

10.2-(1,2-benzisoxazoi-3-yl)-benzaldehyde; starting from [(2-
diethoxymethyl)phényl](z-ﬂuorophenyl)-methanone. melting at 149-155 °C.
3-(1,2-benzisoxazol-3-yl)-benzaldehyde; starting from [(3-

diethoxymethyl)phenyl)(2-flucrophenyl)-methanone, 'H-NMR (200 MHz,
DMSO-ds) 8u 10.15 (CHO), :
11.4-(1,2-benzisoxazol-3-yl)-benzaldehyde;  starting from ~  [(4-
diethoxymethyl)phenyl}(2-fluorophenyl)-methanone, meiting at 116-117 °C.

Example 11 : 2-(1,2-Benzisoxazol-3-yl)-a-2-propenyl-benzenemethanamine
hydrochloride

. To a solution of 4.1 g of.2-(1,2-benzisoxazol-3-yl)}-benzaldehyde in 50 ml of
dry tetrahydrofuran, cooled at -78°C under nitrogen atmosphere, were added
20 mi of a 1 M solution of lithium bis{trimethyisilyl)amide in hexane. The
mixture was allowed to warm up to room temperature in a period of 1 h. After
cooling to -78°C, this reaction mixture was added drop-wiseto 20 miofa t M
solution of allylmagnesium bromide in tetrahydrofuran, cooled at -78°C, under
a nitrogen atmosphere. The resulting suspension was allowed to warm up
and stirred at room temperature for 2h. . Water was added and the mixture
was extracted with ethyl acetate. The combined organic layers were washed
with brine, dried over magnesium sulphate and evaporated to dryness under
reduced pressure to yield 4.7 g of a solid. The compound was purified by
chromatography on silica gel, eluting with 5% ethanol in toluene. The solid
was dissolved in ethanol and triturated with a solution of hydrogen chloride in
diethyl ether. The precipitated hydrochloride salt was fiitered off and
recrystallised from ethanol / diethyl ether / hexane, affording 2-(1,2-
benzisoxazol-3-yl)-a-2-propenyl-benzenemethanamine hydrochloride, melting
at 191 °C. :

in a similar way, the following compounds were prepared:
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1. 2-(6-fluoro-1,2-benzisoxazol-3-yl)-a-2-propenyl-benzenemethanamine
hydrochloride starting from 2-(6-fluoro-1,2-benzisoxazol-3-yl)-benzaldehyde,
melting at 192-195 °C,

2. 2-(6-chloro-1,2-benzisoxazol-3-yl)-«-2-propenyl-benzenemethanamine
hydrochloride starting from 2-(6-chloro-1,2-benzisoxazol-3-yl)-benzaldehyde,
melting at 174-185 °C,

3. 2-(5-fluoro-1,2-benzisoxazol-3-yl)-a-2-propenyl-benzenemethanamine
hydrochloride starting from 2-(5-fluoro-1,2-benzisoxazol-3-yl)-benzaldehyde,
melting at 209-214 °C,

4. 2-(1,2-benzisoxazol-2 yl)-4-fluoro-a-2-propenyl-benzenemethanamine (E)-
butenedioate (2:1 salt) starting from 2-(1,2-benzisoxazol-3-yi)-4-fluoro-
benzaldehyde, meilting at 168-176 °C,

5. 2-(1 2-benziszazol-3-yl)-5—fluoro-a-z-propenyl-benzenemethanamine (E)-
butenedioate starting from 2-(1 2—benzusoxazol—s-yl)-s-ﬂuoro-benzaldehyda
melting at 176-180 °C,

6. 2-(1 2-ben2|soxazol—3-yl)-5-chIoro-a-z-propenyI—benzenemethanam:ne (E)-
butenedioate starting from 2-(1,2-benzisoxazol-3-yl)-5-chioro-benzaidehyde,
melting at 174-177 °C,

7. 3-fluoro-6-(5-fluoro-1,2-benzisoxazol-3-yl)-a-(2-propenyl)-benzene meth-
anamine (E)-butenedioate starting from 3-ﬂuoro-6-(5-ﬂuoro—1 2-benzisoxazol-
3-yl)-benzaldehyde, melting at 168-173 °C,

8. 4-fluoro-6-(5-fluoro-1,2-benzisoxazol-3-yl)-a~(2-propenyl)-benzenemethan-
amine (E)-butenedioate starting from 4-fluoro-6-{5-fluoro-1,2-benzisoxazol-3-
yl)-benzaldehyde, melting at 164-169 °C,

9. 2-(6-chloro-1,2-benzisoxazol-3-yl)-5-fluoro-a-(2-propenyl)-benzenemeth-
anamine (Z)-butenedioate starting from 2-(6-chloro-1,2-benzisoxazol-3-yl)-5-
fluoro-benzaldehyde, melting at 162-164 °C,

10. 2-(6-trifluoromethyl-1,2-benzisoxazol-3-yl)-a-(2-propenyl)-benzene meth-
anamine (E)-butenedioate starting from 2-(6-trifluoromethyl-1,2-benzisoxazol-
3-yl)-5-fluoro-benzaldehyde, meiting at 179-186 °C,

11. 2-(1,2-benzisoxazol-3-yl}-o~(1-methyl-2-propenyl)-benzenemethanamine
hydrochloride as a 8:2 mixture of diastereomers by 'H NMR starting. from 2-
(1,2-benzisoxazol-3-yl)-benzaldehyde and crotylmagnesium chioride, 'H-NMR
(400 MHz, DMSO-ds) 34 4.48, 4.42 (CHNH,),

12. 2-(1,2-Benzisoxazol-3-yl}-a~{2-methyl-2-propenyl)-benzenemethanamine
hydrochloride starting from 2-(1,2-benzisoxazol-3-yl)-benzaldehyde and 2-
methyl-2-propenyimagnesium bromide, melting at 170-200 °C,




WO 97740027 PCT/EP97/01904

32

13.  3-(1,2-benzisoxazol-3-yl)-a-(2-propenyl)-benzenemethanamine (Z)-' _
butenedioate starting from 3-(1 2-benzusoxazol-3-yl)-benzaldehyde meiting
at 148-150 °C,

Exampie 12 : (R)-2-(1,2-Benzisoxazol-3-yl)-a-2-propenyl-
benzenemethanamine hydrochloride

A total of 3 grams of 2-(1,2-Benzisoxazol-3-yl)-a-2-propenyl-
benzenemethanamine was separated by chiral HPLC using a Chiracel OJ
250x4.6 mm column (Baker) and eluting with hexane / ethanol : 90/10,
containing 0.1-0.2% diethylamine at a flow of 1 mi/min at room temperature.
The first fractions were combined, evaporated to dryness under reduced
pressure and converted into its hydrochloric acid salt by the addition of one
equivalent hydrochloric acid in methanol. Recrystallisation from ethanol /
diethyl ether afforded 1.02 g of (R)-2-(1 .2-Benzisoxazol-3-yl)-a-2-propenyl-
benzenemethanamine hydrochicride, melting at 191 °C, a (c=0.5 in
methanol) : +18.0. '

In a similar manner, the following compounds were resolved:-

1. (R)-(+)-2-{6-fluoro-1,2-benzisoxazol-3-yl)-a-2-propenyl-benzenemethan-
amine hydrochloride, melting at 148-150 °C, a (c= 0.5 in methanol) +10.7,

2. (R)~(+)-2-{6-chioro-1,2-benzisoxazol-3-yl)-a-2-propenyl-benzenemethan-
amine hydrochloride, melting at 144-159 °C, « (c= 0.7 in methanol) +21.0,

3.  (R){+)-2-(1,2-benzisoxazol-3-yl)-4-fluoro-a-2-propenyl-benzenemethan-
amine (E)-butenedioate, melting at 104-109 °C, « (c= 0.5 in methanol) +9.4,
4. (R)-(+)-2-(1,2-benzisoxazol-3-yt)-5-fluoro-a-2-propenyl-benzenemethan-
amine (E)-butenedioate, melting at 171-173 °C, « (c= 0.5 in methanol) +14.0,
5. (+)-2-(1,2-benzisoxazoI-S-yl)-a-z-propynyl-benzenemethanam_ine (E)-
butenedioate, melting at 165-170 °C, a (c= 0.7 in methanol) +9.4,

6. (+)-2-(6-chloro-1,2-benzisoxazol-3-yl)-a-2-propynyl-benzenemethanamine
(E)-butenedioate (2:1 salt), melting at 176-179 °C, « (c= 0.5 in methanol)
+20.7,

Example 13 : (S)-2-(1, 2-Benznsoxazol-3—yl)-a-2-propenyl-
benzenemethanamine hydrochloride

The second fractions of the chiral HPLC separation described under example
12 were combined, evaporated to dryness under reduced pressure and
converted into its hydrochloric acid salt by the addition of one equivaient
hydrochioric acid in methanol. Recrystallisation from ethanol / diethyl ether
afforded 1.0 g of (8)-2-(1,2-Benzisoxazol-3-yl)-a-2-propenyi-
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benzenemethanamine hydrochioride, melting at 191 °C, o (c=0.5 in
methanol) : -19.5.

in a similar manner, the following compounds were resolved:-

1. (S)-(-)-2-(6-fluoro-1,2-benzisoxazol-3-yl)-a-2-propenyl-benzenemethan-
amine (E)-butenedioate, melting at 146-149 °C, « (c= 0.5 in methanol) : -9.4,
2. (S)-(-)-2-(1,2-benzisoxazol-3-yl)4-fluoro-a-2-propenyl-benzenemethan-
amine (E)-butenedioate, meiting at 97-108 °C, « (c= 0.5 in methanol) : -10.9,
3. (S)-(-)-2-(1, 2-benzisoxazoI-3—yl)-5-fluoro-a-z-propenyl-benzenemethan—
amine (E)-butenedioate, meltsng at 174-1 76 °C, a (c= 0.56 in methanol) :
12.6,

4, (-)-2-(1,2-benzisoxazol-s-yl)-a-z-propynyl-benzenemethanamine_ (E)-
butenedioate, melting at 161-169 °C, a (c= 0.8 in methanol) -10.4,

5. (-)-2-{6-chloro-1,2-benzisoxazol-3-yi)-a-2-propynyl-benzenemethanamine
(E)-butenedioate (2:1 salt), meiting at 198-202 °C, a (c-' 0.5 in methanol) -
19.7,

Example 14 2-(1-Methyl-1H-indazol-3-yl)-a-2-propenyl-
benzenemethanamine hydrochloride

Starﬁrig from 0.6 g of 2-(1-methyl-1H-indazoi-3-yl)-benzaldehyde, according
to the procedure described for example 7, 0.48g of 2-(1-methyl-1H-indazol-3-

yl)-a-2-propenyi-benzenemethanamine hydrochlonde was obtained as a
solid, melting at 137°C.

Exampie 15 2-(1.2-Benzisoxazol-3-yl)-d-butyl-benzenemethanamine
hydrochloride

In a similar way , as described. for example 11 2-(1,2-benzisoxazol-3-yl)-a-
butyl-benzenemethanamine was prepared by using butyllithium in stead of
allyimagnesium bromide. The hydrochloride sait melted at 152°C.

Example 16 : a-[2-(1,2-Benzisoxazbl—3—yl)phenyl]-N-methyI-
benzeneethanamine hydrochloride

A solution of 4.9 g of 2-(1,2-benzisoxazol-3-yl)-benzaldehyde in 250 ml of dry
toluene, containing 20 g of 4A molecular sieves, is cooled to -10°C. into this
solution monomethylamine, dried over potassium hydroxide, was bubbled
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slowly during 0.5 h. After stirring at room temperature for 2 h, 'the solution
was filtered. The filtrate was evaporated to dryness under reduced pressure
yielding 5.1 g of crude methylimine.

Alternatively, a mixture containing 2 g of 2-(1,2-Benzisoxazol-3-yl)-
benzaldehyde, 0.96 g of benzylamine, a catalytic amount of p-toluenesulfonic
acid and 50 ml of dry methanol was stired at room temperature under
nitrogen. After 3 h the mixture was evaporated to dryness under reduced
pressure, water was added and the mixture was extracted several times with
ethyl acetate. The organic layers were combined, washed with water, dried
over magnesium sulphate and evaporated to dryness under reduced
pressure, yielding 2.7 g of crude benzylimine.

Under a nitrogen atmosphere, 0.53 g of the crude methylimine (or
alternatively 0.7 g of the crude benzylimine) dissolved in 10 ml of dry
tetrahydrofuran, was added drop-wise to a solution of 2.25 mi of a 2N solution
of benzylmagnesium chloride in dry tetrahydrofuran diluted with 40 mi of dry
tetrahydrofuran. - The reaction mixture was stirred for 16 h at room
temperature. An aqueous solution of ammonium chlcride was added and the
mixture extracted several times with ethyl acetate. The organic layers were
combined, washed with water, dried over magnesium sulphate and
evaporated to dryness under reduced pressure. The residue was purified by
chromatography on silica gel, eluting with 1% ethy! acetate in heptane. This
afforded 0.28 g of pure compound, which was dissolved in ethanol and
converted into its hydrochloride salt by addition of a solution of hydrogen
chloride in ethanol and precipitated by addition of diethyl ether. The
. precipitated salt was filtered off and recrystallised from ethanol / diethyl ether,
affording 02 g of a2-(1,2-benzisoxazol-3-yl)phenyl}-N-methyl-
benzeneethanamine hydrochioride, melting at 175°C.

Ih a similar way were prepared :

1.2-(1,2-benzisoxazol-3-yl)-N-methyl-a-2-propenyl-benzenemethanamine
using methylamine and allylmagnesium bromide, M.S. (C.l.) (M/Z) : 279
[M+H]",

2.a-{2-(1 2—benznsoxazol-3-yl)phenyl]-N-benzyI-benzeneethanamme : using
benzylamine and benzylmagnesium bromide, melting at 153°C
3.2-(1,2-benzisoxazol-3-yl)-N-benzyl-a-2-propenyl-benzenemethanamine
using benzylamine and allylmagnesium bromide, melting at 132°C.
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4.2-(1,2-benzisoxazol-3-yl)-N-phenylethyl-a-2-propenyl-
benzenemethanamine : using phenylethylamine and allylmagnesium
bromide, M.S. (C.1.) (M/Z) : 368 [M+H]".

Example 17 : (S)-N-{1-[2-{1,2-Benzisoxazol-3-yl)phenyl}-3-butenyl]}-L-valine
methyl ester -

In 250 mi of ethanol, 28 g of 2-(1,2-benzisoxazol-3-yl)-benzaldehyde and 21
g of L-valine methyl ester hydrochloride were suspended. After addition of
17.5 mt of triethylamine the mixture was stirred at 40°C for 16h. The reaction
mixture was evaporated to dryness under reduced pressure. To this residue
250 ml of dry diethyl ether were added. After stirring for 0.5h at room
temperature the precipitate was filtered off and the filtrate was evaporated to
dryness under reduced pressure to afford 42 g of a solid.
Under an atmosphere of nitrogen, 36 g of this solid was dissolved in 270 ml
of dry tetrahydrofuran, where after 13.95 g of zinc and 13.95 ml of allyl
bromide were added. The mixture was stirred at room temperature for 16h,
after which the precipitate was filtered off. The filtrate was diluted with water
.. and extracted several times with ethyl acetate. The combined organic layers
were washed with water, dried over magnesium sulphate and evaporated to
dryness under reduced pressure to vyield 39.8 g of (S)-N{1{2-(1,2-
- benzisoxazol-3-yi)phenyl}-3-butenyl}-.-valine methyl ester as a solid.

In a similar way were prepared:

(S)-N-[1-[2-(6-chloro-1,2-benzisoxazol-3-yl)phenyi]-3-butenyl]-L-valine methy!
ester; starting from 2-{6-chloro-1,2-benzisoxazol-3-yl)-benzaldehyde. ’
(S)-N-{1 -[2-(6-fluoro-1 ,2-benzisoxazol-3-yi)phenyl}-3-butenyl]-L-valine methy!
ester; starting from 2-(6-fluoro-1,2-benzisoxazol-3-yl)-benzaldehyde.

Example 18 : [S-(R',R))}-2-{[1{2-(1 2—BenZ|soxazol-3-yl)phenyl]-3-
butenyl]amlno]-3-methyl-1 -butanol

Under an atmosphere of nitrogen, 5.6 g of lithium aluminum hydride were
added to 500 mi of dry tetrahydrofuran. The mixture was cooled to -10°C and
a solution of 30 g of (S)-N-[1-{2-(1,2-benzisoxazol-3-yl)phenyl]-3-butenyl]-L-
valine methy! ester in 500 ml of dry tetrahydrofuran was added slowly. The
mixture was stirred at -10°C for 16h, after which 22 ml of water was slowly
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added. After stirring at room temperature for 0.5h, magnesium sulphate was
added. The solids were filtered off and the filtrate was evaporated to dryness
under reduced pressure to yield 25 g of [S-(R",R")}-2-{[1-{2-(1,2-benzisoxazol-
3-yl)phenyl}-3-butenyljamino]-3-methyl-1-butanol.

In a similar way were prepared

[S-(R*, R")}-2-{{1-[2-(6-Chloro-1,2-benzisoxazol-3-yl)phenyl]-3-
butenyl}lamino}-3-methyl-1-butanol; starting from (S)-N-[1-[2-(6-chloro-1,2-
benzisoxazol-3-yl)phenyl]-3-butenyl)-L-valine methyl ester.

[S«R*, R%}-2-{{1-{2-{6-fiuoro-1,2-benzisoxazol-3-yl)phenyl]-3-butenyljamino}-
3-methyl-1-butanol; starting from (S)-N-[1-[2-(6-fluoro-1,2-benzisoxazol-3-
yl)phenyl]-3-butenyi]-L-valine methyl ester. ‘

Example 19 : (S)-2-{(1 ,2-Beriziso;’<azol-3—yl)'-a-2-propenyl-
benzenemethanamine hydrochioride '

To a solution of 18 g of [S-(R",R")]-2-[[1-]2~(1.2-benzisoxazol-3-yl)phenyl)-3-

* butenyijamino}-3-methyl-1-butanotl in 310 mt of methanol were added 34.4 ml
of 40% aqueous methylamine and 276 mi of water. To this mixture was
slowly added 61.6 g of periodic acid. After stirring at room temperature for
4h, the mixture was extracted several times with diethyl ether. To the
combined organic iayers were added 100 mi of 4N aqueous HCl. The

. amount of diethy! ether was reduced under reduced pressure to 20% of its
original volume. After stirring at room temperature for 0.5h, the remaining
mixture was cooled to 0°C - 5°C and the pH was adjusted to 7 by the addition
of 4N aqueous sodium hydroxide. The mixture was extracted several times
with ethyl acetate. The combined organic iayers were washed with water,
dried over magnesium suiphate and evaporated to dryness under reduced
pressure to yield 14 g of a solid. This solid was dissolved in ethanol and a
solution of hydrogen chioride in ethanol was added until the pH of the
resulting solution was slightly acidic. The mixture was evaporated to dryness
under reduced pressure and the resulting residue was dissolved in 25 mi of
dry ethanol and 50 mi of dry diethyl ether were added. After stirring at room
temperature for 16 h, the precipitate was collected and dried to yield 6.5 g of
a solid which was recrystallised from ethano! / diethyl ether to afford 6.2 g of
pure (S)- 2-(1,2-benzisoxazol-3-yi)-a-2-propenyl-benzenemethanamine
hydrochioride, mp 191°C, a (¢=0.5 in methanol) : -19.5.
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In a similar way were prepared:

1. (S)(-)-2-(6-fluoro-1,2-benzisoxazol-3-yl)-a-2-propenyl-benzenemethan-
amine hydrochloride, melting at 166-174 °C, . {c= 0.4 in methanol) : -11.2,

2.  (S)«(-)-2-(6-chloro-1,2-benzisoxazol-3-yi}-a-2-propenyl-benzenemethan-
amine hydrochioride, melting at 169-178 °C, a (c= 0.9 in methanol) -7.8.

Example 20 : 2-(1,2-Benzisoxazol-3-yl)-N,N-dimethyl-benzenemethanamine
hydrochioride

In one portion, a total of 2.0 g of 2-(1,2-benzisoxazol-3-yl)-benzaldehyde was
added to a solution of 8.0 g of dimethylamine hydrochloride in 70 mi of
methanol. The reaction mixture was stirred at room temperature for 16 h,
after which 2.0 g of sodium borohydride were added. After stirring at room
temperature for another 24 h, the solids were filtered off, and the residue was
washed with dichloromethane. The combined filtrate was dried over
magnesium sulphate and evaporated to dryness under reduced pressure.
The resulting solid was purified by chromatography ‘on silica gel, eluting with
ethyl acetate, affording 0.89 g. This solid was dissolved i in ethyl acetate, and

triturated with a solution of hydrogen chioride in methanol. This solutionwas

evaporated to dryness under reduced pressure. and the residue was
crystallised from ethano! / diethyl ether / hexane, yislding 0.54 g of pure 2-
(1,2-benzisoxazol-3-yl)-N, N—d’methyl-benzenemethanamme hydrochioride,
meltlng at 190°C.

Example 21

The intermediate imines, prepared by using primary amines, can be isolated
as described under example 16, prior to the reduction with sodium
borohydride. '

In a similar way were prepared:

1. 2-(1,2-benzisoxazol-3-yl)-N-methyl-benzenemethanamine hydrochiloride,
melting at 230°C, _ .

2. 2-(1,2-benzisoxazol-3-yl)-N-2-propenyl-benzenemethanamine hydro-
chloride, melting at 176°C,
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3. 211 2-benZ|soxazoi-3-y|)-N-benzyl-benzenemethanamlne ethanedioate,
melting at 165°C,

4. 2-(1,2-benzisoxazol-3-yl)-N-{(2-methoxyphenyl)methyl)-benzenemethan-
amine ethanedioate, melting at 184°C,

5. 2-(1,2-benzisoxazol-3-yl)-N-[[4-(1,2,3-thiazol-4-yl)phenylimethyi]-benzene-
methanamine hydrochloride, melting at 176°C,

6. N-[2-(1 2-benz:soxazol-3—yl)phenyI]methyl]-3-pyr|dmemethanamlne dihy-
drochloride, meilting at 154°C,

7. N-[[2-(1,2-benzisoxazol-3-yl)phenyljmethyi]-benzeneethanamine hydro-
chloride, meiting at 192°C.

Example 22 : 2—(1,2-Benzisoxazol-3?yl)-N-[[2-(1,2-benzisoxazol~3-
yl)phenyl]methyl}-benzenemethanamine

A mixture of 2.0 g of 2—(1,2—benzisoxazol-3—yl)-benzaldéhyde and 7.0 g of
ammonium acetate in 200 ml of dry methanol was refluxed in the presence of
3 A molecular sieves for 12h, after which 2.0 g of sodium borohydride were

added. After stirring at room temperatiire for another 24 h, the solids were

filtered off, and the -residue was washed with dichioromethane. - The
combined filtrate was dried over magnesium suiphate and evaporated to
dryness under reduced pressure to afford 3.5 g of an oil. Crystallisation from
diethyl ether vyielded 1.7 g of 2-(1,2-benzisoxazol-3-yI)}-N-{[2-(1,2-
benzisoxazol-3-yl)phenyljmethyl]-benzenemethanamine, r_nelting at 138°C.

- Example 23: a—Amino-2-(1,2-benzisoxaiol-3-yl)-benzeneacetonitrile (Z]-2-
butenedioate

in 40 m! of water, 10 g of sodium cyanide and 11 g of ammonium chloride -
were dissolved. A suspension of 44.6 g of 2-(1,2-benzisoxazol-3-yl)-
benzaldehyde in 40 ml of methanol was added and the resulting reaction
mixture was stirred vigorously for 2 h. A total of 100 mi of water were added
and the mixture was extracted several times with toluene. The combined
organic layers were washed with water and extracted with two 200 ml
portions of 2N HCl. The aqueous layers were combined, the pH adjusted to
pH 7 with sodium hydrogencarbonate and the resulting mixture was extracted
several times with diethyl ether. The combined organic layers were dried
over magnesium sulphate and evaporated to dryness under reduced
pressure to afford 4.7 g of a solid, which was dissolved in diethyl ether. To
this solution 2.2 g of maleic acid dissolved in diethyl ether was added. The
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precipitate formed was filtered off and dried to yield 3 g of a-amino-2-(1,2-
benzisoxazol-3-yl)-benzeneacetonitrile [Z]-2-butenedioate, melting at 126°C.

Example 24 : Methyl a-amino-2-(1,2-benzisoxazol-3-yl)}-benzeneacetate

To a mixture of 6 ml of concentrated hydrochlioric acid and 6 ml of water was
added 2.0 g of a-amino-2-(1,2-benzisoxazol-3-yl)-benzeneacetonitrile [Z}-2-
butenedioate. This mixture was heated at reflux for 20h, cooled to room
temperature and the pH adjusted to 8 with concentrated aqueous ammonia.
The precipitate was filtered off, washed with water and dissolved in 1N
aqueous sodium hydroxide. This solution was washed with diethyl ether,
neutralised with 2N aqueous hydrochloric acid and extracted several times
with diethyl ether. The combined organic {ayers were washed with water,
dried over magnesium sulphate and evaporate to dryness. The residue was
dissolved in a mixture of 8 mi of 1N aqueous sodium hydroxide and 5 ml of
ethanol, 0.5 g of decolourising charcoal was added, the mixture was heated
on a steam bath, and filtered. The filtrate was acidified with 5N aqueous
hydrochloric acid. The precipitate formed was filtered off and washed with
water. The aminoacid obtained was not purified further, but was dissolved in
20 mi of dry diethyl ether. Into this solution was bubbled diazomethane,
obtained by adding 33% aqueous sodium hydroxide to a suspension of 1 g of
N-methyl-N-nitroso-p-toluenesulphonamide in 6 mt of ethanol. After stirring
the reaction mixture at room temperature for 2h under nitrogen, 1 ml of
concentrated acetic acid was added. After 0.5 h at room temperature, 50 mi
of 2N aqueous sodium carbonate was added. The organic layer was
collected, washed with water, dried over magnesium sulphate and

~ evaporated to dryness to yield 0.6 g of methyl a-amino-2-{1,2-benzisoxazol-
3-yl)-benzeneacetate. o

Example 25 : 2-(1,2-Benzisoxazol-3-yl)-benzenemethanol

A suspension of 10 g of 2-(1,2-benzisoxazol-3-yl)-benzaldehyde and 3.4 g of
sodium borohydride in 800 mi of ethanol was stirred for 16 h under an
atmosphere of nitrogen. Water was added and the mixture was extracted
with dichloromethane. The combined organic layers were washed with brine,
dried over magnesium sulphate and evaporated to dryness under reduced
pressure to yield 8.5 g of a solid, which was purified by chromatography on
silica gel, eluting with 1% of ethy! acetate in hexane, affording 7.0 g of 2-(1,2-
- benzisoxazol-3-yl)-benzenemethanol, melting at 55°C.
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Example 26: 2-(1,2-Benzisoxazol-3-yl)-a-2-propenyi-benzenemethanol

To 5 ml of acetic acid were added 3.0 g of zinc wool and 0.3 g of copper(ll)
acetate monohydrate. This mixture was stirred at room temperature for 0.5h.
The solids were filtered off and washed with diethyl ether and
tetrahydrofuran. This solid was suspended in 15 ml of tetrahydrofuran and a
solution of 5.0 g of 2-(1,2-benzisoxazol-3-yl)-benzaldehyde and 3.75 g of
propargyl bromide in 15 ml of tetrahydrofuran was added slowly. The
resulting mixture was heated at refiux for th, cooled to room temperature and
quenched with 10 mi of 2N aqueous hydrochloric'aci_d. The resulting mixture
was extracted several times with diethyl ether, the combined organic layers
were washed with water, dried over magnesium sulphate and evaporated to
dryness under reduced pressure to afford 4.8 g of 2-(1,2-benzisoxazol-3-yl)-
a-2-propenyl-benzenemethanol as an oil, M.S. (C.1.) (M/Z) : 264 [M+H]’, 246
(100%) [M+H-H,0]".

Example 27 : 2-(1'.2'-Benzi'séxa20l—3-yl)-&-methyl-benzeneméthanol :

in 500 mi' of dry diethy!l ether were dissolved 9.25 g of 2,6-di-tert-butyl-4-
methyiphenol-under nitrogen. To-this solution were slowly added 21 mi of a
2M solution of trimethylaluminium in toluena. The mixture was stirred at room
temperature for 1h after which a solution of 6.25 g of 2-(1,2-benzisoxazol-3-
yl)-benzaldehyde in 500 mi! of dry toluene was slowly added. After stirring the
mixture at room temperature for 60h, water was stowly added and the mixture
was extracted several times with diethyl ether. The combined organic layers
were washed with water, dried over magnesium sulphate and evaporated to
dryness under reduced pressure to afford 13.8 g of a solid which was purified
by chromatography on silica gel, eluting with toluene, to afford 5.0 g of 2-(1,2-
benzisoxazol-3-y!)-a-methyl-benzenemethanot, M.S. (C.1.) (M/Z) : 240 {M+H]",
222 (100%) [M+H-H,OT".

Example 28: 1-[2-(1,2-Benzisoxazol-3-yl)phenyl}-ethanone

In 46 mi of dry pyridine was dissolved 4.6 g of 2-(1,2-benzisoxazol-3-yl)-o-
methyl-benzenemethanol. Under an atmosphere of nitrogen, 4.6 g of
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chromium trioxide was slowly added at room temperature. After stirring at
room temperature for 4h, 200 ml of diethyl ether were added to the reaction
mixture. The precipitates were filtered off and washed with diethyi ether. The
filtrate was washed with 5 portions of 100 m! of 2N aqueous hydrochloric acid
and 2 portions of 200 ml of water, dried over magnesium suiphate and
evaporated to dryness to afford 4.5 g of 1-{2-(1,2-benzisoxazol-3-yl)phenyl]-
ethanone, melting at 108°C.

Example 29 : 2-(1,2-Benzisoxazol-3-yi)-a,N-dimethyl-benzenemethanamine
ethanedioate

To a solution of 2 grams of 1-{2-(1,2-benzisoxazol-3-yl)phenyl]-ethanone in
20 mi of dry diethyl ether were added 20 mi of monomethylamine at -78°C.
After the addition of 2 ml of titanium tetrachloride, the reaction mixture was
allowed to warm up. After stirring at room temperature for another 16 h, the
precipitate was filtered off. The resulting filtrate was evaporated to dryness to
afford 1.8 g of an oil. Under an atmosphere of nitrogen the oit obtained was
dissolved in 100 mi of dry ethanol and 1.5 g of sodium borohydride were
added slowly. After stirring at room temperature for 48h, the solids were
filtered off, and the residue was washed with dichioromethane. The
combined filtrate was ‘dried over magnesium sulphate and ‘evaporated to
dryness under reduced pressure, to afford 1.67 of a solid which was
dissolved in 5 mi of dry ethanol and treated with a solution of 0.84 g of
ethanedioic acid in ethanol. The precipitate was filtered off and recrystallised

~ from ethanol to afford 2.0 g of 2-(1,2-benzisoxazol-3-yl)-a,N-dimethyl-
benzenemethanamine ethanedioate, melting at 185°C.

Example 30 : 2-{[2-(1,2-Benzisoxazol-3-yl)phenyi)methyl}-1H-isoindole-1,3
(2H) -dione

Under an atmosphere of nitrogen, 24 mi of methanesulfonyl chloride were
added drop-wise to a solution of 6.6 g of 2-(1,2-benzisoxazol-3-yl)-
benzenemethanol in 100 ml of dry dichioromethane at 0°C. After stirring the
reaction mixture at room temperature for 4h, water was added. The organic
layer was collected, washed with brine, dried over magnesium sulphate and
evaporated to dryness under reduced pressure to yield a solid, which was
purified by chromatography on silica gel, eluting with 20% of ethyl acetate in
heptane, affording 4 g of a solid.
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This solid was dissolved in 100 ml of dry N,N,-dimethyiformamide and 3.2 g
of potassium phtalimide were added. The reaction mixture was heated at
100°C under nitrogen for 3 h. After cooling to room temperature the mixture
was pored into ice-water and extracted several times with ethyl acetate. The
combined organic layers were washed with brine, dried over magnesium
sulphate and evaporated to dryness under reduced pressure to yield 5.3 g of
a solid, which was crystallised from ethy! acetate / diethyl ether , affording 4.9
g of 2-[[2-(1,2-benzisoxazol-3-yl)phenyl]methyl}-1H-isocindole-1,3(2H)-dione,
melting at 142°C.

Example 31 : 2-(1,2-Benzisoxazol-3-yl)-benzenemethanamine hydrochioride

A mixture of 100 ml of dry ethanol, 4.8 g of 2-[[2-{1,2-benzisoxazoi-3-
yl)phenyljmethyf}-1H-isoindole-1,3(2H)-dione and 4.1 g of hydrazine
monohydrate was refluxed for 4 h. After cooling to room temperature, ethy!
acetate and 1 N aqueous sodium hydroxide were added. The organic layer
was collected, washed with brine, dried over magnesium sulphate and
-evaporated to dryness- under.reduced pressure-to yield a solid, which was
friturated with a solution of hydrochloric acid in methanotl. Crystaflisation from
ethyl . acetate / ethanol / diethy! ether , afforded 2.2 g of 2-(1,2-benzisoxazol-
3-yi)-benzenemethanamine hydrochioride, meiting at 233°C.

Example 32 : 3-[2-(1-Azido-3-butynyl)phenyl}-1,2-benzisoxazole

.A mixture containing 4.0 g of 2-(1,2-benzisoxazol-3-yl)-a-2-propenyl-
benzenemethanol, 4.32 g of triphenylphosphine, 2.61 g of diethyl
azodicarboxylate and 4.12 g of diphenylphosphoryl azide in 50 mi of benzene
was stirred at room temperature for 24h. Evaporation of the solvent under
reduced pressure afforded a solid which was purified by chromatography on
silica gel, eluting with 5% ethanol in toluene, to afford 1.5 g of 3-{2-(1-azido-
3-butynyl)phenyl]-1,2-benzisoxazole as an oil, M.S. (C.1.) (M/Z) : 289 (M+H]".

Example 33 : 2-(1,2-Benzisoxazol-3-yl)-a-2-propynyl-benzenemethanamine
ethanedioate

A mixure containing 1.0 g of 3-{2-(1-azido-3-butynyli)phenyl}-1,2-
benzisoxazole, 1.0 g of triphenylphosphine, 10 ml of diethyl ether, 10 mi of
tetrahydrofuran and 5 ml of water was stirred at room temperature for 16h.
Water was added and the mixture extracted several times with diethyi ether.
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The organic layers were combined, washed with brine, dried over magnesium
sulphate and evaporated to dryness under reduced pressure. The residue
was dissolved in a mixture of diethyl ether / ethy! acetate and treated with
0.32 g of oxalic acid. The precipitate was filtered off and dried to afford 0.82
o] of 2-(1,2-benzisoxazol-3-yl)-a-2-propynyl-benzenemethanamine
ethanedioate, melting point > 250°C.

Example 34 :@ 2-{2-(1,2-Benzisoxazol-3-yl)-benzylamino}-3-phenyl-
propionamide '

To a solution of 3.87 g of N-fluorenylmethoxycarbonyl-L-phenyl-propionamide
(Fmoc-LPhe-OH, Bachem) in a mixture of 25 ml of dichloromethane and 15
mi of N,N-dimethylformamide was added 0.63 g of diisopropylcarbodiimide.
After stirring for 0.5 h, dichloromethane was removed by evaporation and 0.5
g of Wang resin (Bachem, loading 0.98 mmol/g) suspended in 10 mi of N,N-
dimethylformamide was added. The suspension was stirred for 1 h at room
temperature, the resin was filtered and washed with 5x10 ml of N,N-
dimethylformamide. The resin was suspended in 10 ml of 25% piperidine in
N,N-dimethylformamide and stirred for 10 min. The resin was filtered and
resuspended in 10 ml of 25% piperidine in N,N-dimethylformamide and
stimed for 10 min. - .  The resin was. fi Itered and washed with N,N-
dimethylformamide untll neutral.

The resin was suspended in 5§ ml of N N-dlmethylformamtde 400 mg of 2-
(1,2-benzisoxazol-3-yl)-benzaldehyde was added, foliowed by 15 ml of
trimethyl orthoformate, and the resulting suspension was stirred for 1 h. Then
330 mg sodium cyanoborohydride was added, followed, after 15 min, by 400
ul of acetic acid. After stirring for 1 h, the resin was filtered and washed with
5x10 ml of N,N-dimethylformamide and 5x10 ml of ethanol. To the resin was
added 1 ml of N,N-dimethylformamide and 10 ml of a 9 M solution of
methylamine in methanol, and the suspension was stirred overnight. The
resin was filtered and washed with 3x5 m! of methanol. The combined filtrate
and washings were evaporated till dryness. The resulting material was
dissolved in 0.1 M hydrochloric acid and lyophilized, yielding 120 mg of 2-[2-
(1,2-benzisoxazol-3-yl)-benzylamino}-3-phenyi-propionamide (65%, FAB-MS
[M+H] 385, about 20% of dialkylated material present ([M-H] 608). This
material can be purified by preparative HPLC. -

Example 35: 21 2—benzusoxazol-3-yl)-a-methyl-a-(2-propenyl)-benzene
methanamine (E)-butenediocate




WO 97/40027

PCT/EP97/01904

bt
(2-Br_omophe_ny|)(4—methyl-2,6,-7-trioxabicyclo[2.2.2]octane)methane

A suspension of 25.6 g of 2-bromophenylacetic acid in 100 mi of thionyi
chloride was refluxed for 3 h. The excess thionyl chioride was removed under
reduced pressure to give 30 g of the crude intermediate 2-
bromophenylacetoyl chloride as an oil. This crude acid chloride was
dissolved in 100 mi of methylene chloride and added to a solution of 19.3 mi
of pyridine and 12.5 ml of 3-methyi-3-oxetanemethanol in 300 ml of
methylene chloride at 0 °C. The solution was stirred at 0 °C for 1 h then
warmed to room temperature and stirred for 4 h. The reaction was diluted with
- 600 mi of methylene chloride then washed with 400 ml each of water, 2M
hydrochloric acid, 5% sodium carbonate solution, water and brine. The
organic layer was dried over sodium suifate and evaporated to give 33.8 g of
the crude 3-methyl-3-oxetanemethyl 2-bromophenylacetate. This crude ester
was dissoived in 100 mi of methylene chioride and cooled to 0 °C. To this
_solution was added 7 mi of boron trifluoride etherate, the solution was stirred

" " “for 1 h then quenched by the addition of 30 ml of triethylamine foliowed by -

- 300 mi of ether. The' crystalline solid was filtered off and the filtrate ...
evaporated to vyield 348 g of (2-bromophenyl)(4-methyi-2,6,7-
trioxabicyclo[2.2.2]octane)methane as a gum which slowly solidifies, GC-M.S.
(E.L) (M/Z) : 298 [M]'. ' -

(2-fluorophenyt)[(4-methyl-2,6,7-trioxabicyclo[2.2.2]octane)methyl]-
" methanone

A mechanically stirred solution of 27.4 g of {(2-bromophenyl)(4-methyl-2,6,7-
trioxabicyclof2.2.2]Joctane)methane in 500 mi of tetrahydrofuran was cooled to
-65 °C. To this cold solution was added rapidly 67 mi of a 1.5 M solution of
‘butyllithium in hexane. The solution was warmed to -20 °C and stirred for 20
min. The solution was cooled down to -40 °C and a solution of 17.2g 2-
fluorobenzaldehyde in 50 ml of tetrahydrofuran added by cannular. The
solution was warmed to 0 °C and stirred for 1.5 h then quenched by the
addition of 200 ml of water and 100 mi of ether was added. The organic layer
was separated and the aqueous layer extracted with 100 ml of ether. The
combined organic layers were dried over sodium sulfate and evaporated to

yield 30.9 g of crude [(4-methyl-2,6,7-trioxabicyclof2.2.2)octane)methyi}-c-(2-
fluorophenyl)-benzene methanol as a gum which solidifies. To this material
was added 400 ml toluene and 138.3 g of manganese dioxide. The
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suspension was refluxed overnight under Dean-Stark conditions then cooled
to room temperature and filtered through dicalite. The residue was washed
with 200 mi of tetrahydrofuran and the filtrates evaporated to yield 20.4 g of
(2-fluorophenyl)[(4-methyl-2,6,7-trioxabicyclo[2.2.2]octane)methyl]-
methanone as a gum, GC-M.S. (E.l.) (M/Z) : 342 [M]".

Ethyl [2-(1,2-benzisoxazol-3-yl)-phenyl)acetate

To a solution of 4.78 g of acetone oxime in 250 ml of tetrahydrofuran was
added 7.38 g of potassium fert-butoxide. The suspension was stirred for 20
min then a solution of 204 g of (2-fluorophenyl){(4-methyl-2,6,7-
trioxabicyclo[2.2.2]octane)methyi}-methanone in 100 ml of tetrahydrofuran
was added and the soiution refluxed for 18 h. The solution was cooled to
room temperature and diluted with 200 mi of water then extracted with two
500 mi portions of ethyl acetate. The combined organic layers were washed
with 200 mi of brine then dried over sodium sulfate and evaporated to yield
221 g of crude O-{(2-(4-methyl-2,6,7-trioxabicyclo[2.2.2]octane)methyl)
benzoylphenyl} oxime 2-propanone. To a solution of 9.2 g of the crude O-{(2-
(4-methyl-2,6,7-rioxabicyclo[2.2.2]octane)ethyl)-benzoylphenyl] oxime 2-
propanone in 100 ml of ethanol was added 15 ml of concentrated sulfuric acid
with exteme caution. The solution was refluxed for 45 min then cooled to.
room temperature then poured onto ice and extracted with two 500 ml
portions of ether. The combined organic layers were dried over sodium
sulfate and evaporated to a brown gum which was purified twice by flash
chromatography eluting with methylene chloride then with heptane-acetone
(4:1) to give 1.01 g of ethyi [2-(1,2-benzisoxazol-3-yl)-phenyljacetate as an
oil, GC-M.S. (E.l.) (M/Z) : 281 [M]". '

Ethyl 2-[2-(1 ,2-benzisoxazoi-3-yl) phenyl]-2-methyl-4-pentenoate

A solution of 0.75 ml of di_isopropylamine in 15 mi of tetrahydrbfuran was
cooled to 0 °C and 3.55 ml of a 1.5 M solution of butyllithium in hexane was
added dropwise. The solution was stirred at this temperature for 10 min then
cooled below -60 °C with an acetone-cardice bath and a solution of 1 g of
ethyl [2-(1,2-benzisoxazol-3-yl)-phenyljacetate dissolved in 10 mi of
tetrahydrofuran was added dropwise. The deep orange coloured solution was
stirred for 45 min then 0.45 mi of allyl bromide was added dropwise. The
solution was stirred at a temperature below -60 °C for 0.5 h then warmed up
to below O °C over 0.5 h and stirred at this temperature for 1.5 h. The reaction
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was quenched by the addition of 20 ml of saturated ammonium chioride

solution then extracted with three 50 mi portions of ether which were dried

over sodium sulfate. Evaporation followed by flash chromatography eluting

with 8:2 heptane-ethy! acetate afforded 0.91 g of the intermediate ethy! 1-[2-

(1,2-benzisoxazol-3-yl)-phenyl]-4-pentencate as a pale yellow gum. A

solution of 0.9 g of this intermediate dissolved in 5 mi of tetrahydrofuran was

added to a solution of lithium diisopropylamide prepared from 15 ml of

tetrahydrofuran, 2.8 mi of a 1.5 M solution of butyllithium in hexane and 0.55

mi of diisopropylamine and the mixture was stirred at a temperature below -60

°C (acetone-cardice bath). The solution was stirred for 45 min then methy!

iodide was added and the solution stirred at this temperature for 10 min. The.

solution was warmed to O °C over 15 min then stirred at this temperature for

1.25 h. The reaction was quenched by the addition of 20 ml of saturated

ammonium chioride solution then extracted with three 50 mi portions of ether

which were dried . over sodium sulfate. Evaporation followed by flash

chromatography eluting with 8:2 heptane-ethyl acetate afforded 0.76 g of

ethyt 1-[2-(1,2-benzisoxazol-3-yl)-phenyi]-1-methyl-4-pentencate as a pale -
- yellow gum, .GC-M.S. (E.l.) (M/Z) : 334 [M-H]"; &u (400 MHz; CDCly) 1.61 - ..
.(CHs). ' '

| 2-[2-(1;z-aenzisoxazol-s-yl)-z-methyu-pentenoic acid -

To a solution of 0.75 g of ethyl 2-[2-(1,2-benzisoxazol-3-yl)-phenyl}-2-methyi-
4-pentenoate in 10 ml of 2-methoxyethanol was added 5 mi of 10M potassium

. hydroxide solution. The solution was refluxed overnight then cooled to room
temperature and poured onto ice. This aqueous solution was acidified with
5M hydrochloric acid and extracted with three 100 mi portions of ether. The
extracts were evaporated and azeotroped with toluene. Flash
chromatography of the residue, eluting with 0 to 10% methanol in methylene
chloride, afforded 0.52 g of 2-[2-(1 2-benzlsoxazoI-3-yl)-phenyl]-2-methyl-4-
pentenoic acid as a gum, 'H NMR (400 MHz; CDCl,) 54 1.52 (Me).

2-(1,2-benzisoxazol-3-yl)-a-methyl-a-(2-propenyl)-benzene methanamine (E)-
butenediocate

To a solution of 2-{2-(1,2-benzisoxazol-3-yl)phenyl}-2-methyl-4-pentenocic
acid in 5 ml of toluene was added 0.36 mi of diphenylphosphoryl azide and
0.24 ml of triethylamine. The solution was stirred at 90 °C for 1 h then diluted
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with 50 mi of toluene and washed with 25 ml each of 2M hydrochloric acid,
5% sodium carbonate and brine. The solution was evaporated to 0.55 g of a
partially solid gum. A sample of 0.21g of this material was treated with 3 m! of
2-methoxyethanol and 2 ml of 10M potassium hydroxide solution. This
solution was refluxed overnight then cooled to room temperature, diluted with
10 mi of water and extracted with three 25 ml portions of methylene chloride.
The combined organic layers were washed with 50 mi of brine, evaporated
and azeofroped with toluene. Flash chromatography, eluting with a 9:1
mixture of methylene chioride-methanol, afforded 68 mg of product. This was
converted to the (E)-butenedioate salt and crystalised from methanol-ether to
give 78 mg of 2-(1,2-benzisoxazol-3-yl)-a-methyl-a-(2-propenyl)-benzene-
methanamine (E)-butenedioate melting at 196-200 °C.

Example 36 T 2-(1,2-Benzisoxazol-3-yl)-a-(4-fluorobenzyi)-
benzenemethanamine hydrochloride.

To a stirred suspension of 2.23 g of 2-{1,2-benzisoxazol-3-yl)-benzaidehyde
and 2.6 g of magnesium sulfate in 25 m! of methylene chioride was added 1.7
ml of diphenylmethanamine and the stirring continued overnight. The reaction
was filtered through dicalite and the filtrate evaporated to give 3.9 g crude N-
[2-(1,2-benzisoxazol-3-yl)-benzylidene}-1, 1-diphenylmethanamine as a gum
which slowly solidified. A stirred solution of 0.75 g of N-{2-(1,2-benzisoxazol-
3-yl)-benzylidene}-1,1-diphenyimethanamine in 15 ml tetrahydrofuran was
cooled to -65 °C and 2.5 ml of a 1M solution of potassium tert-butoxide in
- tetrahydrofuran was added dropwise. The purple coloured solution was
stirred for 5 min then 4-fluorobenzyl bromide was added rapidly and the
reaction allowed to slowly warm to room temperature. The reaction was
diluted with 25 ml of water then extracted with 100 m! then 50 m! of methylene
chloride. The combined organic extracts were dried over sodium sulphate
then evaporated to give 1.18 g of crude N-(diphenylmethylidene)-2-(1,2-
Benzisoxazoi-3-yl)-a-(4-fluorobenzyl)-benzenemethanamine which was not
characterised due to instabilty. To a solution of 1.1 g of N-
(diphenyimethylidene)-2-(1,2-benzisoxazol-3-yl)-a-{4-fluorobenzyl)-
benzenemethanamine in 20 ml of acetone was added 9 mi of 1M hydrochloric
acid. The solution was stirred overnight then evaporated and 15 ml of 4M
sodium hydroxide solution added. The solution was extracted with 100 mi
then 50 mi of methylene chloride. The organic extracts were dried and
evaporated to an oil which was purified by fiash chromatography eluting with
a 19:1 mixture of methylene chioride-methanol to yield the pure amine free
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base which was dissolved in methanol and acidified with a solution of
hydrogen chioride in methanol, evaporated and crystalised from methanol-
ether to vyield 0.18 g of 2-(1,2-benzisoxazol-3-yl}-«-(4-fluorobenzyt)-
benzenemethanamine hydrochloride, melting at 238-241 °C.

The following primary amines salts were similarly prepared :

1. 21 2—benznsoxazol-3-yi)-a-benzyl-benzenemethanamlne hydrochlonde
melting at 210-246 °C (dec), :

2. 2-(1,2-benzisoxazol-3-yl)-a-[(thien-3-yl)-methyl)-benzenemethanamine
hydrochloride employing 3-(bromomethyl)thiophene (prepared by the method
reported by E. Campaigne and B. F. Tullar in "Organic Synthesis", Coll. Vol.
IV, 1963, pp 821 and using carbon tetrachloride in place of benzene), melting
at 264-267 °C. :

3. 2-(1 2-benmsoxazol-3-yl)-a-(a-methyl-z-butenyl)-benzenemethanamme _
(Z)-butenedioate employing 4-bromo-2-methyl-2-butene, meilting at 132-135
°C,

4. -+  2+(1,2-benzisoxazol-3-yl)-a-(2-butenyl)-benzenemethanamine - - hydro-
chioride as a 3:7 mixture of E/Z geometrical isomers employing 1-bromo-2-
butene, 'H-NMR (400 MHz, DMSO-ds) 5 1.38 (CHs), 1.34 (CHs),

5.  2-{1,2-benzisoxazol-3-yl)}-a-(3-butenyl)-benzenemethanamine  hydro-
chloride employing 1-iodo-3-butene (prepared by the method of L. Kaplan, J.
Chem Soc., Chem. Commun., 1968, 754), 'H-NMR (400 MHz, DMSO-ds) 5
4.55 (CHNH,).

6. 2-(1,2-benzisoxazol-3-yl)-a-{cyclopropyimethyl)-benzenemethanamine
hydrochioride employing cyciopropyimethyl iodide {prepared by the method of
J. San Filippo, Jr., J. Silbermann and P. J. Fagan, J. Am. Chem. Soc., 1978,
100, 4834), 'H-NMR (400 MHz, DMSO-ds) 54 4.62 (CHNH,).

7. 2-(1,2-benzisoxazol-3-yi}-a-(2-chioropropeny!)-benzenemethanamine
hydrochioride employing 2,3-dichioro-1-propene, 'H-NMR (400 MHz, DMSO-
ds) 8y 4.93 (CHNH,),

8. 2-(1,2-benzisoxazol-3-yl)-a-(4,4,4-trifluorobutyl)-benzenemethanamine (E)-
butenedioate starting from 2-(6-chloro-1,2-benzisoxazol-3-yl)-benzaldehyde
and employing 1-iodo-4,4,4-trifluorobutane, melting at 203-210 °C,

8. 2-(6-chloro-1,2-benzisoxazol-3-yi}-a-butyl-benzenemethanamine hydro-
chloride starting from 2-(6-chloro-1,2-benzisoxazol-3-yi)-benzaldehyde and
employing butyl iodide, melting at 209-214 °C,
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10. 2-(6-chloro-1 .2-benzisoxazol-3-yl)-a-(2-propynyl)-benzenemethénamine
hydrochloride starting from 2-(6-chioro-1,2-benzisoxazol-3-yl)-benzaldehyde
and employing propargyl bromide, melting at 209-214 °C. '

The following secondary amines salts were similarly prepared :

11. 2-[2-(1,2-benzisoxazol-3-yl)-phenyl]-1,2,3,6-tetrahydropyridine starting
from 1-chloro-3-iodopropane, melting at 242-268 °C,

12. 2-{2-{1,2-benzisoxazol-3-yl)-phenyl}-pyrrolidine starting from cis-1,4-
dichloro-2-butene, melting at 253-261 °C.

| Example 37 : 2-(1,2-Benzisoxazol-3-yl)-a-{3-cyclohexenyl)-
benzenemethanamine hydrochloride

A stirred solution 0.5 g of 2-(1,2-benzisoxazol-3-yl)-benzaldehyde in 25 ml of
tetrahydrofuran was cooled to 0 °C and 2.4 m! of a 1M solution of lithium
bis(trimethylsilyl)amide in hexanes was added dropwise. The mixture was
stirred at this temperature for 1 h then 0.36 ml 3-bromocyclohexene was
added and the entire solution was then added to a suspension of 0.3 g of zinc
powder in 5 ml of tetrahydrofuran. The suspension was stirred at room
temperature overnight. The reaction was quenched by the addition of 5 mi of
water and the mixture filtered. The mixture was extracted with 60 ml of
methylene chioride and the organic extract washed with three 30 mi portions
of water then dried over sodium sulfate. The sclvent was removed in vacuo
and the residue purified by flash chromatography eluting with a 19:1 mixture
of methylene chioride-methanol. The pure fractions were acidified with
hydrogen chioride gas in methanol and the evaporated residue triturated with
heptane to vield 0.41 g of 2-(1,2-benzisoxazol-3-yl)-a-(3-cyclohexenyi)-
benzene methanamine hydrochioride, 'H-NMR (400 MHz, DMSO-ds) 5 4.33
(CHNH,).

in a similar way was prepared:’

1. 2-(1,2-benzisoxazol-3-yl}-a-(2-propynyl)-benzenemethanamine ethane- .
dioate : starting from 2-(1,2-benzisoxazol-3-yl)-benzaldehyde and employing
propargyl bromide, melting at 230-243 °C.
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Example 38 : 22-(1,2-benzisoxazol-3-yl)-a-propyl-benzenemethanamine
hydrochloride

To a solution of 1.16 g of 2-(1,2-benzisoxazol-3-yl)-«-(2-propenyl)-
benzenemethanamine in 50 mi of toluene was added 0.06 g of 10%
palladium on calcium carbonate and the mixture was hydrogenated at
atmospheric pressure for 16 h. The mixture was filtered through dicalite and
the filtrate evaporated and submitted to flash chromatography eluting with a
19:1:0.2 mixture of methylene chioride-methanol-ammonia solution to give
the pure amine fractions. These fractions were evaporated and acidified with
a solution of hydrogen chloride in methanol and evaporated to gum and
crystallised from acetone-ether to yield 0.2 g of 2-(1,2-benzisoxazol-3-yi)-a--
propyl-benzenemethanamine hydrochloride, melting at 118-126 °C.

in a similar manner was prepared :

1.  2-(6-fluoro-1,2-benzisoxazol-3-yl )-a-(2-m_ethyl-propyl }-benzenemethan-

" amine (E)-butenedioate *: starting from 2-(6-fluoro-1,2-benzisoxazol-3-yl)-a-

* (2-methyl-2-propenyl)-benzenemethanamine hydrochloride, meiting at 174-
184 °C. : '

Example 39 : 2-(1,2-Benzisoxazol-3-yl)-a-methyl-benzenemethanamine
hydrochioride

"2-[2-(1,2-benzisoxazol-3-yl}-x-methyl-benzy! aicohol

To a stirred solution of 1.07 g of 2-(1,2-benzisoxazol-3-yl)-benzaldehyde in
20 ml of tetrahydrofuran at 0 °C was added 1.8 mi of a 3M solution of
methyimagnesium bromide in ether dropwise. The solution was stirred for 50
min then warmed to room temperature and stirred overnight. The reaction
was quenched by the addition of 25 mi of saturated ammonium chloride and
the mixture was extracted with 100 mi then 50 ml! of ether. The combined
organic extracts were dried over sodium sulfate and evaporated to yield 1.17
g of 2-{2-(1,2-benzisoxazol-3-yl]-a-methyl-benzy! alcohol as a gum, 1H-NMR
(200 MHz, CDCls) 84 1.54 (CHs). :

3-[2-(1-Az_idoethyl)-phenyl]-1 2-benzisoxazole
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To a stirred solution of 0.6 g of 2-{2-(1,2-benzisoxazol-3-yi]-a-methylbenzyl
alcohol and 0.65 g of triphenyiphosphine in 10 ml tetrahydrofuran at O °C was
added 0.39 ml of diethyl azodicarboxylate followed by a solution of 0.54 mi of
diphenylphosphoryl azide in 5 ml of tetrahydrofuran. The solution was
warmed to room temperature and stirred for 1.5 h. The reaction was
evaporated and purified by flash chromatography eluting with 1:1 toluene-
heptane to yield 0.27 g of 3-[2-(1-azidoethyl)-phenyl]-1,2-benzisoxazole as a
colourless gum, 'H-NMR (200 MHz, CDCls) 54 5.10 (CHN,).

2-(1,2-Benzisoxazol-3-yl)-r-methyl-benzenemethanamine hydrochloride

To a stimed solution of 064 g of 3-{2-(1-azidoethyl)}-phenyl}-1,2-
benzisoxazole in 10 ml of tetrahydrofuran and 0.1 ml of water was added 0.71
g of friphenyl phosphine. The solution was stirred for 2 days then diluted with
25 mi of water and the solution was extracted with two 50 ml portions of ether
and the organic layers were dried over sodium sulfate then evaporated to
give a pale yellow gum. This residue was dissolved in a small amount of
methanol and 0.37 g of oxalic acid was added and warmed to dissoive. Ether
was added and the white solid formed was separed and recrystalised from
methanol-ether. To this solid was added 25 ml of a 5% aqueous solution of
sodium carbonate and the solution extracted with 50 ml and then 25 ml of -
methylene chioride. The combined organic layers were washed with 25 ml
water, 25 ml of brine then dried over sodium sulfate. Evaporation afforded a
colourless oil which was dissolved in methano! and hydrogen chioride in
methanol added until the solution was acidic. Evaporation and addition of
ether vyielded 2-(1,2-benzisoxazol-3-yl)-c-methyl-benzenemethanamine
hydrochioride, melting at 229-236 °C.

In a similar way was prepared :

1. 2-(1.2-benzisoxazol—3-yl)-a-ethyl-benzenemethanamine hydrochloride,
melting at 190-204 °C. '

Example 40 : 2-(6-Fluoro-1,2-benzisoxazol-3-yl)-a-phenyl-benzenemethan-
amine hydrochloride

2-(6-fluoro-1,2-benzisoxazol-3-yl)-a-phenyl-phenyimethyt alcohol
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To a stirred solution of 1.0 g of 2-(6-fluoro-1 ,2-benzisdxazol—3—yl)—
benzaldehyde in 20 ml of tetrahydrofuran at 0 °C was added 4.6 ml of a 1M
solution of phenylmagnesium bromide in tetrahydrofuran dropwise. The
solution was stirred for 1.25 h then the reaction was quenched by the addition
of 20 mi of saturated ammonium chioride foliowed by 120 ml of water. The
mixture was extracted with three 30 mi portions of ethyl acetate then the
combined organic layers were washed with two 30 ml prtions of water. The
combined organic extracts were dried over sodium suifate and evaporated to
yield 1.34 g of 2-[2-(1,2-benzisoxazol-3-yl]-o-phenyl-phenylmethyl alcohol as
a gum, 'H-NMR (200 MHz, CDCls) 84 3.90 (CHOH).

[2-(6-Fluoro-1,2-benzisoxazol-3-yl)-phenyl](phenyl )-rriethanone

A stimed soluton of 123 g [2-(6-fluoro-1,2-benzisoxazol-3-yi)-
phenyl](phenyl)-methanone in 125 mi of toluene in a flash fitted with a Dean-
Stark trap was added 6 g of manganese dioxide and the suspension was
refluxed for 1.25 h then cooled to room temperature and filtered through
“dicalite. The residue was washed with 125 mi of toluene and the filtrates
-evaporated to yield 1.08 : g of [2-(6-fluoro-t 2-benznsoxazol-3-yl)—
phenyl](phenyl)—methanone GC-M S.(E.L ) (WZ): 317 (M]'.

2-(6-Fluoro-1,2-benzisoxazol-3-yl)-a-phenyl-benzenemethanamine
hydrochloride

"To a solution of of [2-(6-fluoro-1,2-benzisoxazol-3-yl)-phenyll(phenyl)-
methanone in 10 m! of formamide was added 5 ml of formic acid and the
solution was refluxed for § days. The mixture was cooled to room temperature
then poured onto 150 mi of ice-water and the separated solid filtered, washed
with water and disolved in 100 ml of methylene chloride. The solution was
washed with a 50 mi of a 5% wi/v solution of sodium carbonate then two 50 mi
portions of water, dried over sodiuym sulphate and evaporated and the
residue submitted to flash chromatography eluting with a mixture of 9:1
methylene chloride-ether. This product was suspended in 2 1M solution of
hydrochloric acid and stirred at a temperature of 100 °C for 3 h then 12 ml of
ethano! was added and the suspension was stirred for a further 2.25 h. The
hot solution was filtered and the filrate evaporated, cooled then basified with
solid potassium carbonate. The solid product was filtered off, washed with
water and dissolved in ether. The solution was washed with 5% wi/v solution
of sodium carbonate then two portions of water. The organic solution was
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dried over sodium sulphate and evaporated to give 0.16 g the product as a
gum. This material was disolved in 5 ml of methanol and acidified with a
solution of hydrogen chloride in methanol. Addition of ether followed by
heptane resulted in the formation of 0.15 g of 2-(6-fluoro-1,2-benzisoxazol-3-
yl)-a-phenyl-benzenemethanamine hydrochloride, melting at 125-135 °C.

Example 41 Rat Sleep Analysis

Suppression of REM sleep in male Wistar rats was measured after treatment
with compounds according to the invention or reference antidepressants
using the methods described by Ruigt et al.(Electroencephalography and
clinicl Neurophysiology,1989, 73, pages 52-63 & 64-71)

The values reported in Table 1 are expressed as percentage change over
placebo for the amount of REM sleep in the first 3 hours aﬂer drug

administration.
Example Route | Dose (mg/kg)
011032046 |1 22132 |46 {10 22 32
Example [P -17 | -28 -100 -
13 : _
 Example | IP 44 88
11 ' : ) .
Am ] -22 | -100
im P -100
Ve P . 77
Fl P 40 . -100
Mo P -61 -100

IP = intra-peritoneal 'Am = Amitriptyline Im = Imipramine Ve = Venlafaxine
Fl =Fluvoxamine Mo = Moclobemide

Example 42 The Mouse Marble Burying Assay
This assay was carried out essentially according to the procedure described
by Treit et al. (1981) Pharmacol Biochem Behav; 15; 619-626

The results are presented as BUR EDs (sc). This is the effective dose
causing 50% inhibition of burying compared to control mice.

Example No BUR EDsg )
11 1.04
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11(2) 0.7
11(3) 2,68
12(2) 3.4
13 0.39
13(1) 1.0
13(5) 0.4
36 2.8
36(1) 25
36(2) 1.2
36(6) 1.5
137 3.1
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1. - A compounds of formula (l)
RS

e

68

| R "\;l\FR: ()
R

R N\Rz

wherein R' and R?, which may be the same or different, are each
selected from  Ceraryl,  Cayheteroaryl, CeqarylCiealkyl,
Cz.4heteroarylCiealkyl (where the alkyl, aryl or heteroaryl moiety may
be optionally substituted by one or more substituents selected from
Cisalkoxy, Cigalkyl, - Csecycloalkyl, Caecycloalkenyl, Cersaryt,
Ca.sheteroaryl, - halogen, amino, hydroxy, "haloCyealkyl, nitro,
Ciealkyithio, sulphonamide, Ciealkyisulphonyl, hydroxy-Ci.ealkyl,
Ci.ealkoxycarbonyl, carboxyl, carboxyCiealkyl, carboxamide and
C,.salkylcarboxamide), hydrogen, = Cisalkyl,  Csecycloalkyl,
C.scycloalkenyl, C,salkenyl, Caealkynyl and CysalkoxyC,.ealkyl (where
the alkyl, cycloalkyl, cycloalkenyl, alkenyl, - alkynyl, or alkoxyalkyl
moieties may be optionally substituted by one or more substituents
selected from amino, halogenhydroxy, C,ealkylcarboxamide,
carboxamide, carboxy, Cisalkoxycarbonyl, Ciealkylcarboxy and
carboxyC.salkyl) or one of R' and R? are as hereinbefore defined and
one is hydroxy;

R® and R*, which may be the same or different, are each selected from
Cerearyl, Cauheteroaryl, Ceq.arylCisalkyl, C,.isheteroarylC,ealkyi
(where the alkyl, aryl or heteroaryl moiety may be optionally
substituted by one or more substituents selected from C,salkoxy,
Ciealkyl, Caecycloalkyl, Csscycloalkenyl, Ceiearyl, Ca.isheteroaryl,
halogen, amino, hydroxy, haloCyealkyl, nitro, Ciealkylthio,
sulphonamide, C,.salkylsulphonyl, hydroxyCs.salkyl, C,.salkoxycarbonyl,
carboxyl, carboxyCiealkyl, Ciealkylcarboxamide and carboxamide),
hydrogen, Ci.ealkyl, Cs.scycloalkyl, ' CsecycloalkyiCyealkyl,
C«scycloalkenyl, Caealkenyl, C,galkynyl, Ciealkoxy-Ciealkyl, halo
Ciealkyl, haloCaealkenyl, haloC,ealkynyl, cyano, carboxyl,
Ciealkylcarboxy and carboxyC.ealkyl (where the atkyl, cycloalky!l,
cycloalkenyl, alkenyl, alkyny!, or alkoxyalkyl moieties may be optionally
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substituted by one or more substituents selected from amino, hydroxy,
Ciealkylcarboxamide, carboxamide, carboxy, Cs.salkoxycarbonyi,
Ciealkylcarboxy and carboxyCi.salkyl); or one of R® or R* together with

one of R or R? and the N atom to which it is attached form a 5- or 6-
membered heterocyclic ring.

R® represents one or more ring substituents selected from ha!ogen
hydrogen C,.salkyl and C..gatkoxy; and '
R®represents a single ring substituent of formula:

wherein the dotted line represents an optional bond; Y is oxygen or -
NR®
- {where R® is hydrogen or Cqealkyl ) and R’ represents one or more
substituents se!ected from hydrogen halogen, haloC,ealkyl, C,ealkyl
- and Cy.salkoxy; or
a pharmaceutleally acceptable salt or solvate thereof.

2.. A compound according to claim 1 wherein R' and R?, which may be the
same or different, are each independently selected from Cs.aryl,
‘Ca.asheteroaryl, CeraarylCisalkyl, CaisheteroaryiC,eatkyl (where the
alkyl, aryl or heteroary! moiety may be optionally substituted by one or
more substituents selected from C,salkoxy, Cisalkyl, Csecycloalkyl,
C«scycloalkenyl, Csizaryl, C..isheteroaryl, halogen, amino, hydroxy,
haloCs.ealkyl, nitro, Cisalkylthio, sulphonamide, C,salkylsulphonyt,
hydroxyCiealkyl, = carboxyl, carboxy-Cisalky, carboxamide and
Cisalkylcarboxamide), hydrogen, Ciealkyl, Ciscycloalkyl,
Cuscycloalkenyl, Caealkenyl, Caealkynyl and CysalkoxyC,.ealkyl (where
the alkyt, cycloalkyl, cycloalkenyl, alkynyl, or alkoxyalkyl moieties may
be optionally substituted by one or more substituents selected from
amino, hydroxy, Cisalkylcarboxamide, carboxamide, carboxy and
carboxyCs.salkyl) or one of R' and R? are as hereinbefore defined and
one is hydroxy;

R?® and R*, which may be the same or different, are each independently
selected from  Ceqaaryi, Ca.1sheteroaryl, Cs-12arylCyeatkyl,
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Ca.«heteroaryl-Cqealkyt (where the alkyl, aryl or heteroaryl moiety may
be optionally substituted by one or more substituents selected from
Ciealkoxy, Cisalkyl, Csecycloalkyl, Csecycloalkenyl, Cgqzaryl,
Cauheteroaryl, halogen, amino, hydroxy, haloCiealkyl, nitro,
Cisalkylthio, sulphonamide, C.galkylsulphonyl, carboxamide and
Ci.ealkyicarboxamide), hydrogen, Cisalkyl, Csecycloalkyl,
C.scycloalkenyl, Ciealkenyl, C.ealkynyl, CisalkoxyC,ealkyl, cyano,
carboxyl and carboxyCi.salkyl;

R® represents one or more ring substituents selected from halogen,
hydrogen, Ci.salkyl and C,.salkoxy; and

R® represents a single ring substituent of formula:

wherein the dotted line represents an optional bond; Y is oxygen or -
NR® (where R® is hydrogen or Cy.ealkyl ) and R’ is hydrogen, halogen,
C.ealkyl or Cealkoxy;or a pharmaceutically acceptable salt or solvate
thereof. _ :

3. A compound according to claim 1 or 2 wherein one of R' and R? is
hydrogen and the other is Ce.2arylCisalkyl (where the alkyl or aryl
moiety may be optionally substituted by one or more ring substituents
selected from Ciealkoxy and C..heteroaryl), R’ ,R* and R® are
hydrogen, Y is oxygen, the dotted line represents a bond and R’ is

~ hydrogen or halogen; or a pharmaceutically acceptable salt or solvate
thereof.

4 A compound of formula (1) according to any of claims 1 to 3 wherein R'
and R? are both hydrogén; one of R® and R* is hydrogen and the other
is Cqsalkyl, C2ealkenyl, C..salkynyl, C,.salkoxyCi.ealkyl or Cesarylalky,
R® is hydrogen, Y is oxygen or -NCH,, the dotted line represents a
bond and R’ is hydrogen or halogen; or a pharmaceutically acceptable
salt or solvate thereof. '
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A compound according to claim 1 selected from:
2-(1,2-Benzisoxazol-3-yl)-benzenemethanamine; o
2-(1,2-Benzisoxazol-3-yi)-a-2-propenyl-benzenemethanamine;
(R)-(+)-2-(1,2-Benzisoxazol-3-yl)-a-2-propenyl-benzenemethanamine;
(S)-(-)-2~(1,2-Benzisoxazol-3-yl)-a-2-propenyl-benzenemethanamine;
2-(1,2-Benzisoxazol-3-yl)-a-butyl-benzenemethanamine:;
2-(1,2-Benzisoxazol-3-yl)-a-2-propynyl-benzenemethanamine;
2-(1-Methyl-IH-indazol-3-yl)-a-2-propenyl-benzenemethanamine;
(-)-2-(6-chloro-1,2-benzisoxazol-3-yl)-a-2-propynyi-
benzenemethanamine;
(S)-)-2-(6-chicro-1,2-benzisoxazol-3-yl)-a-2-propenyi-benzene-
methanamine; -
and bharmaceutically acceptable salts and solvates thereof.

A compound of formula (I) or a phérmaceutically acceptable sait or
solvate thereof, as defined according to any of claims 1 to 54 for use in
» therapy.' '

" Use of a compound of formula (1) or a pharmaceutically acceptable sait
or solvate thereof, as defined according to any of claims 1 to 5, in the
manufacture of a medicament for the treatment or prevention of
depression.

Use of a compound of formula (I) or a pharmaceutically acceptable salt

or solvate thereof, as defined according to any of claims 1 to 5, in the

manufacture of a medicament for the treatment or prevention of

conditions selected from:

anxiety disorders, including phobic neuroses, panic neuroses, anxiety

neuroses, post-traumatic stress disorder and acute stress disorder;

attention deficit disorders;

eating disorders, inciuding obesity, anorexia nervosa and bulimia;

personality disorders, including borderline personality disorders;

schizophrenia and other psychotic disorders, including schizo affective

disorders, dilusional disorders, shared psychotic disorder, brief
. psychotic disorder and psychotic disorder;

narcolepsy-cataplexy syndrome;

substance related disorders;

sexual function disorders; and

sleep disorders.
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9. A pharmacetutical formulati
I ulation comprising a com '
. : naceut _ pound of formula
: ph':ri:gac::u:zallyf atl:ceptable salt or solvate thereof, as det(“llr)meo;
CCOl y of claims 1 to 4, to i ' i
capiabie caior therefor. gether with a pharmaceutically




