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I sol ation and cl oni ng of receptor subtypes. 25 Thus, while earlier
functional studies had distinguished only two subtypes of dopam ne
receptor, to date five .distinct subtypes have been identified. The

dopani ne -D4 receptor was first cloned in 1991 by Van Tel, Seeman, Civelli,
et at.. and shown to be localized in the |imbic regions of t he braln ar eas
associated with cognitive and enotional behaviors (Van Tol, H H M;
Bunzow, J. R ; G@Guan, HC.; Sunahara, R K.; 30 P. Seenan, Ni zni k, H. B.;
Civelli, 0.; Coning of the gene for a human dopam ne D4 receptor with ‘
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Field of the Invention

15 The present invention comprises compounds of Formula | useful as
therapeutic agents for conditions treated by antagonizing D, receptor stimulation,
.. e.g., Attention Deficit Hyperactivity Disorder, Obsessive Compulsive Disorder and
Psychoses. Intermediates, method of making the compounds and methods of usmg
the compounds are also claimed.
20

Background of the invention

The relatively new science of molecular biology has allowed new insights into
the mechanisms of CNS diseases via the isolation and cloning of receptor subtypes.
25  Thus, whlle earller functional studies had dlStIl'lgUlShed only two subtypes of
' .'-dopamlne receptor to date fil ive dlstlnct subtypes have been |dent|f ed The dopamme L
D4 receptor was first cloned in 1991 by Van Tol, Seeman Civelli, et al. and shown to
be localized in the limbic regions of the brain, areas associated with cognitive and
emotional behaviors (Van Tol, H. H. M.; Bunzow, J. R.; Guan, H-C.; Sunahara, R. K.
30 P. Seeman, Niznik, H. B.; Civelli, O.; Cloning of the gene for a human dopamine D,
receptor.with high affinity for the antipsychotic clozapine. Nature 1991, 350, 610.)

The D, receptor was also localized to the frontal cortex implying a role in
cognition and executive function. Furthermore, it has been reported that the selective



5 MCarty, R, Eds. ; Academ c Press: New York, 1997). The effects of this
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One of the most remarkable 'polymorphisms in the human dopamine D,
20  receptor is a variable number of 48bp tandem repeats in the third cytoplasmic loop.
Individuals with 2-10 tandem repeat units have been identified. Interestingly, this
polymorphism appears to be primate-specific and has not been observed in rodents
suggesting that these polymorphisms are evolutionarily recent events (Asghari, V. et
al., Dopamine D4 receptor repeat: analysis of different native and mutant forms of the

25 human and rat genes (1994) Mol. Pharm. 46: 364-373).

The human D4 receptor with seven repeat units has a number of unique
characteristics which distinguish it from the other D, polymorphisms. This D4.7
variant has displayed a two- to threefold lower potency for the endogenous ligand

30  dopamine than did the D4.2 variant (ECs, =40nM vs. 15nM) however, the functional
implications of this lower affinity are not yet resolved.



The di agnosis of ADHD revol ve around three basic criteria: inattention,
hyperactivity, and inpulsivity. Approximately 50-70% of school -age

chil dren wiyh oifgssi agnosis of ADHD continue to nmanifest syipdeaasesd hr ough
m ddl e adol escence, and alnost one third will show sone signs of the

di sorder in adulthood. 10 It has been.ghown that dopam ne D4 receptor gene
pol ymor phismis associated with ADHD. Patients suffering from ADHD had a
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Genetics. 1996, 12, 81). 25 This variant of the D4 receptor may have a

dysrlBgul at ed. response to dopami ne, perhaps suggesting a gain of function
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attention deficit hyperactivity disorder. Mol. Psychiatry 1996, 1, 121). Interestingly, an
excess of the D4.7 allele has also been associated with the personality trait of
“novelty-seeking™; individuals scoring higher than éverage on this scale are
characterized as impulsive, exploratory, fickle, excitable, quick-tempered and

20 extravagant (Ebstein, R. P. et al.. Dopamine D, receptor (DsDR) exon Ili
polymorphism associated with the human personality trait of Novelty Seeking. Nature
Genetics. 1996, 12, 78 and Benjamin, J. etal; Population and familial association
between the D4 dopamine receptor gene and measures of Novelty Seeking. Nature
Genetics. 1996, 12, 81).

25

This variant of the D, receptor may have a dysregulated response to
dopamine, perhaps suggesting a gain of function for this receptor a) Van Tol, H. H.
M.; Wy, C. M.; Guan, H-C.; Ohara, K.; Bunzow, J. R.; Civelli, O.; Kennedy, J.;
Seeman, P.; Niznik, H. B.; Jovanovic, V.; Muitiple dopamine D4 receptor variants in

30 the human population. Nature 1992, 352, 149, b) Van Tol, H. H. M.; Structural and
Functional characteristics of the Dopamine D4 Receptor. In Catecholamines Bridging

" Basic Science with Clinical Medicine. Goldstein, D. S.; Eisenhofer, G.; McCarty, R.,
Eds.; Academic Press: New York, 1997). Therefore, these data suggest that a D4



ant agom st may be efficacious in the treatment of ADHD without the side
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criteria for Conduct Disorder. No specific data regarding gene frequency is available

for these conditions, which are relatively refractory to available pharmacotherapy. If
20  abnormalities of the D4 neurotransmission involved in the pathogenesis of ADHD, it
would be likely that D4 abnormalities would also play a role in these conditions.

Obsessive-Compulsive Disorder (hereinafter OCD)

25 Obsessive-compulsive disorder is a neurosis characterized by the presence of
recurrent ideas and fantasies (obsessions) and repetitive impulses or actions
(compulsions) that patients recognize as morbid and toward which they feel a strong
inner resistance. In the US it is estimated that approximately four million patients are
afflicted with OCD; however, fewer than half are diagnosed and treated.

30

The same seven-repeat variant of the dopamine D, receptor gene has been
found to show increased prevalence in patients suffering from obsessive-compuisive
disorder with tics (Cruz, C. et al., Increased prevalence of the seven-repeat variant of
the dopamine D4 receptor gene in patients with obsessive-compulsive disorder with



t he dopam ne D4 receptor gene in patients with obsessive-conpul sive .
di sorder with WD 01/19832 PGTI USO0/ 74949 -5 tics. Neurosci. Left. 1997, -

231, 1. Vanydeinestr H M (1995) dAin Neuropharmacol. 18: p&idsbodmdy. |t
has al so been reported that adol escents with OCD plus tics are nore prone

to show viol ent and aggressive obsessi-ns than those wthout tics (Cruz, C
et al., Increased preval ence of the seven-repeat variant of the dopam ne
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i mpajyr ment in role functioning, dimnished or inappropriate affect, poverty
of speech, marked lack of.initiative or energy and the inability to
experience. pleasure. Cognitive §9h‘599hﬁe'!!6npri se inpairment of attention,
verbal fluency, recall menory or executive function. Since the discovery
of the clinical antipsychotic activity of chlorpronazine in the 1950s, the

phar macol ogi cB¢hizophaeniaiisra severenmental ditness afiectigr ae @stimated dfmiatdhene
nunber ovong B epugten. 1 uise8e itk 5P uicEniat paioBpisioindy PO RER lenting 1°,
sharg t hi gisaption of dbpamirengic selifalr systEms thromgha pooilys understood ihteractionsni cal
benefit. of atomic, metabolic and genetic abnormalities. The schizophrenic patient suffers
from psychotic symptoms broadly categorized as positive, hegative or cognitive. The
positive symptoms include delusions, hallucinations, irrational fears, and
disorganization of thought. Negative or deficit symptoms include social withdrawal,

20  impairment in role functioning, diminished or inappropriate affect, poverty of speech,
marked lack of initiative or energy and the inability to experience pleasure. Cognitive
symptoms comprise impairment of attention, verbal fluency, recall memory or
executive function. Since the discovery of the clinical antipsychotic activity of
chlorpromazine in the 1950s, the pharmacological antagonism of central dopamine

25  receptors remains the only proven means for treating schizophrenia. This is
evidenced by the number of agents with varied chemical structures that have been
found to share the property of dopamine D receptor antagonism and to have clinical

benefit.

30 Recently using molecular biological techniques two families of dopamine
receptors have been discovered namely the dopamine D4 family (D1 and Ds receptor
subtype) and the dopamine D family (D2, Ds, and D4 receptor subtype). All clinically
effective antipsychotic agents have been shown to bind to these receptor subtypes
with varying affinities (Corbett, R. et al., 1997; loperidone : Preclinical Profile and
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"reverse ak8b&4te8shth D RicepRitBibdkadehypersensitivity to psychostimulants is
al so observed in humans and is thought to underlie drug addiction

(Robinson, T.E. and Berridge, K C. 20 1993 The neural basis of drug
craving: an incentive sgwsttélg%[ hgns&t}gqméﬁgcéasgbgﬁag ce Brai n Research

Revi ews 18: 247-291). The nes I'c dopam ne systemplays a critical role
in the devel opnent of drug addiction. The devel opnent of behavi oral

sensi 15 zat i on RepaaisHe edministration: jebupsichostimulents: isusbu ps ad-amphetamine to
psychost | PR Progi B PREARN dhii RRGUERIY iiciarq I boRiRy dhchCad 7
dopani ne lososmtor aclivityra pheénomenon known as “behavioral sensitization” or “reverse
tolerance”. This enduring hypersensitivity to psychostimulants is also observed in
humans and is thought to underiie drug addiction {Robinson, T.E. and Berridge, K.C.
20 1993 The neural basis of drug craving: an incentive sensitization theory of addiction
Brain Research Reviews 18: 247-291). The mesolimbic dopamine system plays a
critical role in the development of drug addiction. The development of behavioral
sensitization to amphetamine is thought to reflect neuroadaptive biochemical and
genomic responses triggered by the first exposure to the psychostimulant.
25  Postsynaptic neuroplasticity results in alterations in dopamine receptor number and
sensitivity. The function of the dopamine D. receptor family (D2, Ds, and D4 receptor
subtypes) are all altered by the administration of amphetamine. The chronic
administration of a selective dopamine D, receptor antagonist to rodents has been
demonstrated to stop the development of behavioral sensitization to the
30 administration of d-amphetamine indicating that selective dopamine D, antagonists
may have efficacy for the treatment of drug abuse (Feldpausch D.L et al., 1998 The
role of Dopamine D4 receptor in the induction of behavioral sensitization to
amphetamine and accompanying biochemical and molecular adaptations. Journal of
Pharmacology and Experimental Therapeutics 266: 497-508).
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rigi d| ty, and bradykinesia. O her manifestations include depression,
denentia (especially in advanced disease), and psychosis (espeC|aIIy as a

conplication of Parkinson's Disease/Parkinsonism

Parkinson's disease is a progressive disorder of movement, characterized by

20 tremor, rigidity, and bradykinesia. Other manifestations include depression, dementia

(especially in advanced disease), and psychosis (especially as a complication of

dopaminergic therapy). Parkinson’s disease affects approximately 0.1% of the

population, usually beginning after age 50. The major pathology is loss of

dopaminergic neurons of the zona compacta in the substantia nigra. The major

25  treatment is administration of dopamine precursors or agonists, but these are

incompletely effective and are associated with side effects including dyskinesias,

psychosis, and hypotension. Anticholinergic drugs are occasionally used, but are of
limited efficacy and poorly tolerated.

30 Traditional antipsychotic drugs (neuroleptics) block the dopamine D, receptor
and commonly produce symptoms of Parkinson’s disease “Parkinsonism” in a dose-
dependent manner corresponding to the potency of their Do-blockade.



dopam nergi c therapy). Parkinson's disease affects approximtely 0.1% of
t he popul ati on, usually beginning after age 50. The najor pathology is

| oss of dopavpgr)gg{ﬁzc neurons of the zona conpacta in the Su?&&ﬁﬁﬁdﬁsﬁ gra.

The maj or 25 nent is adm nistration of dopam ne precursors or
agoni sts, but these are inconpletely efgective and are associated with
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t he treat rtberapigs.t he primary synptoms and in the treatment of both
psychiatric and novenent side-effects of standard dopam nergic therapies.
Several studi es have suggested benefit of the atypical antipsychotic

cl ozapi ne 10 rSsveoal studies hHave suggestet denefiipof theditypicalEmtipbyctictic diodapires o

for treatment of .Parkipsoni tons t R ially, trenor.
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JH. 1997 Thgrkinsonianh Gyfptéms Othemhsdiviiy, Nespetidliye tidnfsit "eThesé  fiRdinge Nvere

di sorders. ©Mpvenent D sor dgr s, 12: 48'1_- 96)_. CI ozapine, in_addition to

promi nent TBYieMeg moactongad fsiedmany(FaptomaA. ifsiedmamd. 1997 Lhe smargingrelean! y
serotoni n & dfZapheé i GRd YeahRent & IﬁH§fn§éhpb%ordérs.' MoVEekEe Disdriérs 12:483-

anticholinergic effects account for clozapine' s efficacy, as

ant i chol i rR@)gi €lozapine; ins pddition do pseminest Sankledkatieshasi acivity at onulliple gthere.
Cl oz g ne TECOHPRE bl ehétohin kb ks BB RABINS Bude SRR TG unikaly that.,
dopam ne Cintishblinergic effectsc aceaynitnfor, clozapias'so&ffidaey, \vast fanticholinergic non-
responders have responded dramatically to clozapine. While this may be due in part
to 5-HT, antagonism; replacement of clozapine by olanzapine, a potent antagonist of
5-HT. (albeit with greater dopamine D, affinity than clozapine), was associated with
20 increased Parkinsonian symptoms in a study of patients with Parkinson's disease
(Friedman JH, Goldstein S, Jacques C. 1998 Substituting clozapine for olanzapine in
psychiatrically stable parkinson‘s disease patients: Results of an open label pilot
study. Clin Neuropharmacol 21:285-8). Dyskinesias and dystonia, associated with
the use of levodopa, have also been reported to improve with clozapine'(Factor SA,
25  Friedman JH. 1997 The emerging role of clozapine in the treatment of movement
disorders. Movement Disorders 12:483-96).

Further support for the potential role of the D, receptor in Parkinson's disease

comes from a report of increased incidence of long (=6 repeats) alleles of the Dy

30 exon 3 polymorphism in Parkinson's disease (Ricketts MH, Hamer RM, Manowitz P,

et al. 1998 Association of long variants of the dopamine D, receptor exon 3 repeat
polymorphism with Parkinsons-disease. Clinical Genetics 54:33-8).
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r ecei ve@idgnugtic and Stabstroal Manual of Mental Risorderss tRawtheedition.2 Washibgtoher i can
Psychi a c Associ d Statistical Manual of Mental
Di st de (i ﬁ%ﬂcﬁ%&r&c%ﬁ(}gﬂé}ﬁbﬁ % 10 DC, Anerican Psychiatric
Associ at i on 1994) I ncreased concentr at i ons of D4 receptor have been
reported in orre Qst - m st es of s hreni c usu at ed
f or extended %&Sc%qen{raﬁ fﬁd %oentgﬁ 35) Se;{q_?tgﬁ i %&é‘%grts RC,
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el eyati i#fn BAdf 8o inka JbéeptorsUim AGmal %ﬂd‘ﬁ&ﬂf@pﬂreﬁe Fo¥timortem
[ 12?] eg:é ﬁg(g Ey M“ har n%coleﬁg%G 5). An up-regul a lg
brain ’assue A ( H)NGD-94—1 study. Mol Psychlatr 3:528 3 Seeman Guan HC,
Van Tol HH. 1995 Schizophrenia: elevation of dopamine Ds-like sites, using
[PHlnemonapride and ['**l)epidepride. Eur J Pharmacol 286:R3-5). An up-regulation
of the D; receptor has been seen with chronic administration of the neuroleptic
20 haloperidol in both animal and human studies (Schroder J, Silvestri S, Bubeck B, et
al. 1998 D, dopamine receptor up-regulation, treatment response, neurological soft
signs, and extrapyramidal side effects in schizophrenia: a follow-up study with '*I-
jodobenzamide single photon emission computed tomography in the drug-naive state
and after neuroleptic treatment. Biol Psychiatry 43:660-5). Use of these drugs might

25 also be responsible for up-regulation of the D4 receptor.

Improvement in TD has been seen with clozapine (Bassitt DP, Louza-Neto

MR. 1998 Clozapine efficacy in tardive dyskinesia in schizophrenic patients.

European Archives of Psychiatry & Clinical Neuroscience 248:209-11) a drug with

30  prominent D4 antagonism. While clozapine has other pharmacologic actions, notably

5HT, receptor blockade, an effect on T.D. has not to date been established for

5HT./D, receptor antagonists such as risperidone or olanzapine. The concem might

be raised that chronic D4 blockade might also cause tardive dyskinesia, however this
complication has been exceedingly rare in patients treated with clozapine.
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tics. According to one aspect of the present invention, there is provided a
compound of formula I:
O
\ /N
S
O-A
Formula |
20

a pharmaceutically acceptable salt or sterecisomer thereof,
wherein

A is Cz3 alkylene-N(R1)(Rz) or 1-(phenyimethyl)-pyrrolidin-3-yi;
25
R is (CH2)» Q, CH2CH(OH)Q, CH(CH3)Q, 1,2,3,4-tetrahydronaphthyl, indanyl, or
adamantyl, wherein



15 Summary of the Invention According to one aspect of the present
invention, there is provided a conpound of fornula I: 010 S -A 20 For mul a
| a phar magRidihe@h! Y acceptable salt or stereoi somer therq,Q_im, gmg in Ais
C2. 3 al kyl ene- N?Rl)(RZ) or 1- (phenyl met hyl ) - pyrrolidin-3-yl; i S R,@i S
(CH2)n Q CH2CH(OH) Q CH(CH3) Q 1, 2, 3344~ tetrahydronaphthyl, indanyl, or
adamantyl, wherein WO 01/19832 PCTI USOO’ 24949 -11 Qis thi enyl, phenyl,

furanyl, napht hyl Wi | ohen % h
1, 2- met hyI enedi ox?'fer'%/ P ?pghgbyelnh ﬁf—lpb%dyrlgz‘g&g ?&éh%“ ridyl; and Q

:cs opL| Ional |C>1/ S:JESIt i ttﬂvsl@hm(ﬂh"BmemyY@mi%P@nﬁsWﬂ@@@ﬂmbﬂ y s selected
rom hal o al ky ﬁ%#ﬁ ﬁ?/ S(O 2NH2, trifluoronethyl, or
cyano, and nislor2; @lréz éj&,ﬁdsﬁl yl; or 10 R and R2, together with
t he nitrogen atormu@opﬂmnﬁiyﬁubshtdtemlvlﬁrmabtMMjetbsﬁmdependently

4,5, 6 7- tetrahydroth|

pyri 5di nyl, |, 4-di oxa-8 sfi?&%%ﬁ?[ﬂ[%'@]%b%ﬂm1 C"“ﬂ"‘ﬂ’@f‘&i’fiwy SWHH&I I nyl ,

pi peri di nyI pyrroli dltﬂﬂuomﬁiﬂmmﬂ apgsaany! . 1,2, 3, 4-
tetrahydroi soquinolinyl, 1,2,3,4 tetrahydro 1 H,B-carbolinyl, or 8-aza-

bi cycl of 3. 2. 1. ]od‘ﬂlﬁnllf’f?each of which may be mono- or mdependently di 15

substituted with ﬁ,quq.l opé‘}.s"éh&f'or Cl.5 al koxy, C(O phenyl, OH CN, O phenyl
or

10 R, and Ry, together with the nitrogen atom to which R and R; are attached, fom
4,5,6,7-tetrahydrothieno [3,2-c] pyridinyl,1 ,44ioxa—8-azdspiro[4.5]decanyl,
piperazinyi, morpholinyl, piperidinyl, pyrrolidinyl, azocanyl, azepanyl, 1,2,3,4-
tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-1 H-ﬁ-carbolinyl, or 8-aza-
bicyclo[3.2.1 .]octanyl, each of which may be mono- or independently di-

15 substituted with halo, Cq.5 alkyl, C4.g alkoxy, C(O)phenyl, OH, CN, O-phenyt or

(CH2)mZ,

Zis benzisoxazolyl, indazolyl, benzisothiazolyl, benzthienyl,
pyrimidinyl, pyridyl, 1,2-methylenedioxyphenyl, or phenyl,
20 and

Z, CH(OH)phenyl or O-phenyl are optionally substituted with one
or two moieties independently selected from halo, C1.6
alkyl, C4.¢ alkoxy, hydroxy, trifluoromethyl, S{O).NH, or

25 cyano, and

misQor1.
Another aspect of the invention is to provide a pharmaceutical composition
30 comprising a compound of formula | in an amount effective to antagonize D, receptor

stimulation and a pharmaceutically acceptable carrier.

In yet another of its aspects, the invention provides the use of compounds of
Formulas | as Ds; receptor antagonists for the treatment of medical conditions



(CH2)n¥Z, Z is benzisoxazolyl, indazolyl, benzisothiazolyl, benzthienyl,
pyrim dr nyl, pyridyl, 1,2-nethylenedi oxyphenyl, or phenyl, 20 and Z,

CH( OH) phenyl enyl are optionally substituted with one cﬂﬂsﬂoﬁ% 0

noi eties i ndévg(é% eélut}l y selected fromhalo, C1 alkyl, Cl.6al ﬁoxy, o‘i'r oxy,
trifluoromethyl, S(O 2NH2, or 25 cyanqqgand misOorl. Another aspect of
the i nvention is to provide a pharmaceutical conposition 30 conprising a

conpound erdiéié@lﬂyalnlhlﬂlfbrﬁ of @D"{?Hepﬁ;rf eCTh ‘cndifioAd %hﬁﬁ'; o fé'eéfﬂ%e] r reof

stinmulation and ar maceut i cal accep ta e carrier et anot
Bg@

i ts aspecfdention:D bva@rracpwb«/Dt;osderh@bagssm-commdﬁmBlsmderF&sudnmstl 922 ,
D4 recept t of, |

PCT! Usoo! J4E9aneE T8bes, Sbofafife | DERorHRRbe’ RATREGRs  PRIS  RAHIEHAM  one
conpri se, Té@veaxlalshhesla AGillest iden I@eTooratteHySyadearhe v i Conduct oDikorder, and
bsessi ve.Co ﬁ?ﬁj §§rder Psychoses, Substance Abuse, Substance
Depen(fenCQ ngfﬂ'i‘ﬂ it Bisord, e, Parkinsonism Tardive Diskinesia, Glles
de la Tourette Syndrone, Conduct Disorder, and s Oppositional Defiant

Di sorder. A further aspect of the invention is to provi de internedi ates and

a method of nBirercawRest ol the invention i taupeovide intermadiates @ndes meatind aﬁ) of
the Prese dl‘lﬂ% erein have the foll ow ng neani ngs: a

" Phar naceﬂ'{al L@I@%@@ggg%ﬁfsa %P nmeans either an acid addition salt or a
is basic addition salt which is corrpatl ble with the treatnent of patlents
for t{be I ntended use. 5’&% Reeul . : 3 b addition salt" is
any non-toxic organic o y ' A of the base
‘conpounds represented by Fornula | or any

Terms used herein have the following meanings:

a) “Pharmaceutically acceptable salts” means either an acid addition salt or a
15 basic addition salt which is compatible with the treatment of patients for the intended
use.

“Pharmaceutically acceptable acid addition salt® is any non-toxic organic or

- inorganic acid addition salt of the base compounds represented by Formula | or any

20 of its intermediates. lliustrative inorganic acids which form suitable salts include

- hydrochloric, hydrobromic, sulfuric and phosphoric acid and acid metal salts such as

sodium monohydrogen orthophosphate and potassium hydrogen sulfate. lustrative

organic acids which form suitable saits inciude the mono-, di- and tri-carboxylic acids.

llustrative of such acids are, for example, acetic, glycolic, lactic, pyruvic, malonic,

25  succinic, glutaric, fumaric, malic, tartaric, citric, ascorbic, maleic, hydroxymaleic,

benzoic, hydroxybenzoic, phenylacetic, cinnamic, salicyclic, 2-phenoxybenzoic, p-

toluenesulfonic acid, and sulfonic acids such as methanesulfonic acid, naphthalene

sulfonic acid, and 2-hydroxyethanesulfonic acid. Either the mono- or di-acid salts can

be formed, and such salts can exist in either a hydrated. solvated or substantially

30  anhydrous form. In general, the acid addition salts of these compounds are more

soluble in water and various hydrophilic organic solvents. Furthermore, in

~ comparison to their free base forms, the acid addition salts generally demonstrate
higher melting points.



20 of its internediates. I|llustrative inorganic acids which formsuitable
salts include hydrochloric, hydrobrom c, sulfuric and phosphoric acid and -
acid netal \??loilﬁ ch as sodi um nonohydrogen orthophosphajer, g assi um

hydrogen sulfate. 1llustrative organic acids which formsuitabl e salts

I nclude the nono-, di- and tri-carboxyBic acids. Illustrative of such
acids are, for exanple, acetic, glycolic, lactic, pyruvic, malonic, 25

succini ¢, gl ubRéintaceutié®ly docefliblebadie alaitibh .saftst ineBins ABAABRE Grgdiit Bt C.
hydr oxymal ei ¢, benzoic, "hydr oxybenzoi c, phenyl acetic, cinnam

sal i cyclinerganicphasiexgudition saltspof e wearseenndsnof aymula i o€ AMb i citsici ds
such as iﬁi‘ébﬂé&ﬁ@é' O rfipiaSs !agp a@ﬁ r'?]ﬁeérﬁ{ ﬁlnglkalﬁ'l\g-é% ﬁléﬂ&l'lﬂgré'sigt?b[s such as

2- hydr oxy€et hanesul foni ¢ aci e nono- or -ac s can be
f or med, sadiling,upbtassiuns, calciumi magnesism harr. baritapd hydrexidesp| amameniagr and

substanti.al | v 3Q aphydrous form_ _|n neral .the agi I3 of
hest o iBBaRs ShaREcy B Brbtuait Foahf RS Sush A, mRfV RS MR o
sol vent sindpicdline! The eelection enteria forthe dpprophiate salf @il Beakmovwtodne bKiledici d
addition salts generally denonstrate higher nelting points. WO 01/19832

PCT/ USOM @8 ~_ 13 " Phar naceut i cal | y acceptable basic addition salts”
means non-toxic organic or inorganic basic addition salts of the conpounds
of Fornul a (Ig or any of its internediates. Exanples are alkali netal or
al kal i ndear {"Btefeqisomersd is i grieralutermadior al dspmers efothgsiadividuat malecules
magngsi : 9 r rﬂﬁﬁn @mﬁ%ﬂJ n i p : or

ar oﬁgt i g“%f%ggﬁéh'jm%ﬁég @ﬁéc as et yléz;t%m%ei(,Et %pr%lr?et E?fg%’en%}mgﬁﬁhgﬁeol I ne.
The sel dégomens (enantiomers)ogeometrico (pis/frans) isomers, and lisasaensnefysompounds

o2l LS SRUBETOE 03, 1 .3 ot

t hei r at(disstereoispmers). |t i ncludes mrror image isoners (enantioners),
geonetric (cis/trans) isoners, and isoners of conpounds wth nore than one
chiral center that are not mrror inmges of one another

(di ast erggoi SCARYIS)as usedereifl mghns asbrafcitbd6r straightechzin alkyt (moricvdlent)
"adi cal or A AR BYGOLHoORIatGR e BBREMAIL e formila, Sedied
by the amount of carbons in the alkyl, e.g., C1-5 alkyl means a one, two, three, four,
five or six carbon branched or straight chain alkyl or alkylene, as the case may be, or
any ranges thereof, for example, but not limited to Cy.2, C1.3, C14, C1.5, C2.3, C24, C2s,
20 Cas, C3-4, C3-5, C3-5, C4-5, Cs-6, Cs-s, efc.

d) “Patient” means a warm blooded animal, such as for example rat, mice, dogs,
cats, guinea pigs, and primates such as humans.

25 e) “Treat” or “treating” means to alleviate symptoms, eliminate the causation of
the symptoms either on a temporary or permanent basis, or to prevent or slow the
appearance of symptoms of the named disorder or condition.

1)) “Therapeutically effective amount” means a quantity of the compound which is
30 effective in treating the named disorder or condition..

g) “Pharmaceutically acceptable carrier” is a non-toxic solvent, dispersant,
excipient, adjuvant or other material which is mixed with the active ingredient in order
to permit the formation of a pharmaceutical composition, i.e., a dosage form capable



by the anmount of carbons in the alkyl, e.g., Cl-6 al kyl neans a one, two,
t hree, Tour five or six carbon branched or straight chain al kyl or

al kyl ene, e may be, -or any ranges thereof, for e not
IlmtedtoC 9&’1@% Cl -4, CI-59023 C2-49 C2 5, 20 C2- ﬁm&
C3-6, C4-5, C4-6, C5-6, etC d) "Patientq 14eans a warm bl ooded ani mal , such

as for exanple rat, m'ce dogs, cats gui nea pigs, and prinmates. such as

humans. &)mm:'srtlpaﬁ n tQ%he Péﬁé”ﬁt' : Ei?ﬁrﬁﬁl ' & QichSY cafer W Qﬂ'ﬁa?&wc@l pat e

t he causatlon o e synptons either on a tenporary or e manen a1, or
to prevenacnaptablawlt)rmcallappedrfanpm‘enteral;aqmlnmatlbnthe narred di sorder or
condition. f) "Therapeutically effective anount” neans a quantity of the
compound which is 30 effective in treating the named disorder or

condi ti onh) g) “ngehmseuiemldohdm@ﬁsmﬁbém thé patient e>dp‘én§nd§5§1a sajoromentay ent ,
di sper san excl p| ent, b vant or ot her material which is mxed with the
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adm nistration to the patient. One exanp such a carrirer 1s
phar mac eullugigns. -y RQQWDIQSWQ examplepi Qfapsxcmedllmeﬁsepamhlder aq;hnzophrema

oxper | oncaibhronitoniie YAGHRRE RBPRAEANE diddiieh Widuclondl” dIRUHEr" prief
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di sor der , ManbalzsfaMéntal Disordérspaticed., ApharitiafPdyclidiie Aesociltiors fincappyrltsyd i C
di sorder,, shared chotic disorder, psychotic disorder not otherw se 10
speC|f|edh 8“@%(%%%5ﬁ€'e i nduced psychotic disorder. See Di agnostic and
Statistical Mnual of Mental Disorders, 4th ed., American Psychiatric

AssOCi atlon |ncori)orat ed herein by [ ef er ence. .
" At t ent i ob- Def'Attention-DefisitiHyprrastivitys oPiserderd orA Driemeans conepndition 15

hyperact | ST W pafigit i) afiirSisink BaBf bEfbnubf Uy hiplralih"
t ypi cal | yimpdsivitythat is monsi fvéqlient andsevere than is typlcally observed in individuals at
a comparable level of development. It includes ADHD Combined Type, ADHD
Predominantly Inattentive Type, and ADHD Predominantly hyperactive-Impulsive
Type. .
20
j) - - “Conduct Disorder” means a disorder wherein the patient exhibits a repetitive
and persistent pattern of behavior in which the basic rights of others or major age-
appropriate societal norms or rules are violated. These behaviors fall into four main
groupings: aggressive conduct that causes or threatens physical harm to other
25 people or animals, nonaggressive conduct that causes property loss or damage,

deceitfuliness or theft, and serious violations of rules.

k) “Oppositional Defiant Disorder” means a disorder wherein the patient exhibits
some of the patterns of behavior observed in Conduct Disorder (e.g., disobedience

30  and opposition to authority figures), however it does not include the persistent pattemn
of the more serious forms of behavior in which either the basic rights of others or age-
appropriate societal norms or rules are violated.



a conparabl e | evel of developnent. It includes ADHD Conmbi ned Type, ADHD
Predom nantly Inattentive Type, and ADHD Predom nantly s '
hyperact i vVggd ive Type. 20 j) "Conduct Disorder" meangrisgéseider
wherein the patient exhibits a repetitive and persistent pattern of

behavi or in which the basic rights ot4&thers or major age- appropriate
societal norns or rules are violated. These behaviors fall into four main
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ot her 2 Peopl e _or ani mal s, nonaggressive conduct that causes property |oss
or danmgetientdexhibitst igcHaent ebsassions, oraeempWsipas $hat aeasevere eppughyte e )
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"Obsessi ve- Conmpul si.ve Disorder” or "OCD' neans a. condition er.elﬂ t he

pat i ent OBJaHinG; £Becking)oreRentah 8EtSstechs PEYINdy FOUNUAG fEPRIg WPISSRIGD ¥ enough
to be gﬁ%@ﬁ?%ﬁ‘% {d prevent! GH@dBé ankiBf ordisties, ndt tRplovide FleasEreTaI ked

di stres | cant” i npairnment. Cbsessions are persistent ideas,

t hought of gratiigatdals, or 5 i nages that are experienced as intrusive and
inaR{)ropri ate and that cause marked anxi.ety or distress. Conpul sions are
repetitive behaviors (e.g, hand washing, ordering, checking) or nental

acts (em)., (Bubstange Dependange” meanst a epnaiiionswbereimithe patienpicexfibits & whi ch
is to preyent or r c | i g . i . r or
5o e ERRHpR AT B OB Bhe ARG by SIBH RIS, 17
pat i ent disties$i t Fhere isrd pattetn of repeated selffadmitistratione that aysubliy désultst ip
clinically significant inpairnment or istress. There is a pattern of
r epeat elp! '@I“Fgaﬁéﬁcﬁ'ﬂ’ﬂ* 35889"1"” V%@'Hﬁﬁ?@"?’esul ts in
15 _
n) “Substance Abuse” means a condition wherein the patient exhibits a
maladaptive pattern of substance use manifested by recurrent and significant adverse
consequences related to the repeated use of substances. There may be repeated
failure to fulfill major role obligations, repeated use in situations in which it is
20  physically hazardous, multiple legal problems, and recurrent social and interpersonal
. problems. . Unlike the criteria for Substance Dependence, the criteria for Substance
Abuse do not include tolerance, withdrawal, or a pattern of compulsive use and
~ instead only include the harmful consequences of repeated use.

25 0) “Parkinson's Disease” means a slowly progressive neurological condition,
characterized by tremor, rigidity, bradykinesia, and postural instability. Other

manifestations include depression and dementia.

P) “Parkinsonism” means a condition where the patient exhibits parkinsonian
30 signs or symptoms (i.e. tremor, muscular rigidity, or akinesia) that develop in
association with the use of neuroleptic medication.

Q) “Neuroleptic-Induced Tardive Dyskinesia” means a disorder characterized by
involuntary movements- of the tongue, jaw, trunk, or extremities which have



tol erance, withdrawal, and conpul sive drug-taking. 15 n) "Substance Abuse"
means a’ condi tion V\/nerel n the patient exhibits a naladaptive pattern of
substance usqudEA ted by recurrent and signifi-cant advers Wences
related to tﬁ‘é regg%tsed use of substances. There may be repegt elg tailure
to fulfill major role obligations, repeaiged use in situations in which it
Is 20 physically hazardous, nmultiple |legal problens, and recurrent soci al
and i nter pgj [yggb p [ e f a @ﬁmnﬁ?@c
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a patt er n rooveraenisineay be ghereifamm, athgtoe;hqrmyﬂymcncl ude the harnful
consequences of repeated use. 25 o) "Parkinson's Disease” nmeans a slowy
progressi ve neurol ogi cal condition, characterized by trenor, rigidity,

br adyki nesj a, étGﬂlelstH lar'BdaurettetSylmdi‘om;" midahsra coriidrentanifestad byrmbmlmnd

d d m' di t
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rigidity, éveHiémes %c&@éﬁoﬁ%@@tétﬁrbaﬁéﬁ Qaki8bd Parkbd lidthassUsiesighificant
neur ol eptic nedi cation urol eptic-1nduced Tardive Dyskinesia" neans a
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nmovenent s Wamﬁaﬁmmgmmeﬁcdrcmﬂubhm c. r) "Glles de la
Toureéae Syndrone" means a condition nenifested by motor and s vocal tics.
(Aticis a sudden, rapid, recurrent, nonrhythm c, stereotyped notor
movenment @) voctkilessamﬂ'lelw&e Ebeciﬂéat"hababc%at@geﬂsnmieﬂ Bitj Bandds or
significant inpairnment in social, occupational, or other inportant areas
of functioning. The onset 1is before age eighteen years and the disturbance

is not dug)to t"Aﬁ/lQhU@W*méaﬁél{he Rdiceet s of a substance or general nmedi cal
condition. 1Q s) Unless ot herW| se specified, "halo" or "hal ogen" neans d,

Br, F and I. ﬁ

—S—Ar
1]
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15 wherein Ar is phenyl optionally substituted one or more moieties from the group
consisting of halogen, nitro, or C4-Cgalkyl. “Brosyl” means the radical wherein Ar is p-
bromobenzene. “Nosyl” means the radical wherein Ar is p-nitrobenzene. “Tosyl”
means the radical wherein Ar is p-toluene.

20-  “Alkyl sulfonyl” means the radical:

wherein R is C4-Cgalkyl. “Mesyl” means the radical wherein R is CHa.

u) “Sulfonic ester” means the radical:

wherein R is C4-Csalkyl or phenyl optionally substituted with one or more moieties
from the group consisting of halogen, nitro, or C1-Cgalkyl. “Sulfonic esters” are, for
example, brosylate, nosylate, tosylate, and mesylate.



t) "Aryl sulfonyl” nmeans the radical: I -S-Ar |l 0O is wherein Ar is
phenyl optionally substituted one or nore noi eti es fromthe group '

consi sting of hal ogen, nitro, or G - C6al kyl . "Brosyl" neans_the. radi cal
wherein Ar WQOKL9 s-ﬂr onpbbenzene. "Nosyl" means the radical SR ;s

p-ni trobenzene. 'Tosyl" neans the raghcal wherein Ar is p-toluene. 20

"Al kyl sulfonyl" neans the radical: Il -SSR Il 0 wherein Ris

Cl-Cral kyl. "Mesyl" neans the radical wherein Ris CH3. wu) "Sulfonic
ester” means the radical: 0 i -0-S-R 11 25 0 wherein Ris Cl-Cral kyl or

phenyl apt i onRaralielsSyrahédisttisd tin Dseht desonbethersinailianeous synthesis ofjr oup
consi st ng of hlal ogo<% n|tr Co6al k Ifo c est are for

exanpl e teng P ﬁBE'SHOHE‘ n%%@%%r%%aom h%ﬂ%
PCT/ %0@4&4&&% ursiaésm.s Fafoﬂch%maim&mque% |§tﬁaﬁt .tradés%thmzéescrl be the

si mul t aneous synt esis of tens to mllions of conpounds in solution or on
a sofidrikages. The key characteristic that distinguishes this approach
fromserial techniques is that it does not utilize

As used herein, the terms used to describe specific chemical moieties are.
defined by the corresponding chemical drawings which are set forth on the following
page:

10



s mxtures. As used herein, the terns used to describe specific chem cal
nmbi eties are. defined by the correspondi ng cheni cal draw ngs whi ch are set

forth on the“;&+ 18¥pNg  page: 10 WO 01/19832 PCT/ USCQ 24949 sooi2ibd N
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I soqui nol i nyl naphthyl 00cc> N pyrrolidinyl cyclohexenyl azocanyl

1H pyrazol o[ 4,3-c] pyridinyl N (gl OO~ O 1,4-Dioxa-8-aza spiro’
furanyl [ dodifiegany! WO 01/19832 PCT/ US00/ 24949 -19 Spesgichiygodibdi NeNt s
of the invention are those conpounds of Fornula | set forth in Table 1. A
preferred enbodi nent of the inventiomg.s the conpound according to 5
Formula | wherein R and R2 together with the nitrogen atomto which R and

R2 are attag cEﬁbeHﬁhérﬁé B HHY Invertich drethiost 'cdpbLAUS o Foallaydet OF
azepanyl . Ano preferred enbodi nent of the invention is the conpound

accordlfugthtIOTéNﬂhula | wherein R is adamantyl. 10 Another preferred
enbodi nent of the invention is the conpound according to Formula | wherein
R, is indanyl. Another preferred enbodi ment of the invention is the
conpound accAr preferred embsodimentilofi thewinvention As i the compound according to

h | met.h I
vnt 1 R AdRéi 3 e B Bnether it e Biviah sfom A Bior R 208 Rl
phenyl , aﬁ’écﬁéﬂr fohit plﬁéﬂ’azﬁi, a3 B&etrbh%bhﬁﬂuiﬂbﬁﬁyl [tdreazepahylogen atomto whi ch
R, and are attac orm mor phol i nyl, piperidinyl, 20 pyrrolidinyl, or

azocanyl An even nore preferred enbodi nent of the invention is a corrpound

of Formul a el 1;
R is H Q Iéné"tﬂ%f El’éf?r?ed §g§§dﬁﬁ%ﬂ?ydgg’lﬁlé1m%é ﬁ??he &ngzuﬁ t oget ﬁ?gr Pts/)v: tsh t he

nitr ogeﬁoumdml whergindh lsRadamamy
10
Another preferred embodiment of the invention is the compound according to -

Formula | wherein R, is indanyl.

Another preferred embodiment of the invention is the compound according to
15 Formula | wherein A is 1-(phenylmethyl)-pyrrolidin-3-yl.

A more preferred embodiment of the invention is the compound according to
Formula | wherein Q is thienyl, phenyl, or pyridyl; or Ry and Rz, together with the
nitrogen atom to which Ry and R are attached, form morpholinyl, piperidinyl,

20 pyrfolidinyl. or azocanyl.

An even more preferred embodiment of the invention is a compound of
Formula | wherein A is Cxsalkylene-N(R4)(Rz2); R1is (CH2)hQ; nis 1; Rzis H; Q is
thienyl, phenyl, or pyridyl, or Ry and Rz, together with the nitrogen atom to which R4

25  and R, are attached, form morpholinyl, piperidinyl, pyrrolidinyl, or azocanyl.

Most preferred embodiments of the invention are those compounds of Formula
| set forth in Table 1 that exhibit enhanced D4 potency.

30 Acid addition salts of the compound of Formula | are most suitably formed from
pharmaceutically acceptable acids, and include for example those formed with
inorganic acids, e.g. hydrochloric, sulphuric, or phosphoric acids, and organic acids,
e.g. succinic, maleic, acetic or fumaric acid. Other non-pharmaceutically acceptable
salts, e.g. oxalates, may be used for example in the isolation of compounds of



25 and R2 are attached, form norpholinyl, piperidinyl, pyrrolidinyl, or
azocanyl . Most preferred enbodi nents of the invention are those conpounds

of Formul a rth in Table | that exhibit enhanced D4 0
Acid additi ogvésgl?ltggﬂof t he conpound of Fornula | are nost suﬁlﬁ y 904r§rred

from pharnmaceutically acceptabl e acidspg.and include for exanple those
formed wwth inorganic acids, e.g. hydrochloric, sulphuric, or phosphoric

aci ds, ang. i j i ok eldrwersish | bhbHBSduticafiy d-
Q her noné?om"?%gc@&?ls %%?R/rygjc%éﬁ? g@f eﬁbgg "E%H,t e. g?ﬁ(q)@altgtée)g h Bmaly %’fehc%@ed
f or exanpheceptabi¢@acid etditionrsaltf Alsopinchuiedodvitvio the/ scopaof e/ iogedticy o

-20 Formu I e..or for subsequent conversion to a

phar naceu%?%%ﬁ%%hdé‘g@g%eggfﬁ'egﬁywtﬁ'di tion salt. Also included within the
scope of the invention are solvates and hydrates of the invention. s The
conversi on of iven cponpound salt to a desired conpound salt is achieved
by applyi ng stﬂ?f%é’PﬂV?rélﬂrmPgL?eQ!ann%WPEH"‘irFaﬁqtﬁ’eéugggfﬁqﬂopmﬁ’on‘dtﬂt ¢ ven
salt is taafévsdi By bPplGingWtand41a t8EhMIGTS, i hsaﬂ sium
hydroxide, to li e?% gat he free base \/vﬁi'fgwallcs t g %%%@f?ﬂ!‘g%ﬁ
appr opr i a%ait isdreated with @ splution ef base, et sodiure carhonate or pelassivprhydrexider om

t he aque : i r . ?ﬁ‘ﬁ 1 t LS cld.t.o give
t he desi (r)fg 'brséa?l t%-tﬂ%ﬁrggc%%o\gﬁﬁg '% gﬁﬁarcé%%mté !&Hv%r;hr{’gﬁé{%?ﬁi%gﬁp%uglpﬂ'aé)sed by
pr ocessesethenallbg diee haset isdben lseparatedchfromethardaqueSab oetion, dried, ahd treated |
illustrate. h for .the .sypt hesi.s of .conpounds of Fornmula |I. 15 Were
no s?ht he@‘tgﬁ#eo%%ﬁggﬁcgﬂ&l %é/ﬂﬁ‘g?ﬁ"e?f" s‘aét.i ndi cated, the starting materi al
is either known, available comercially, or can be prepared by

conventi onal ans. The \United States Patents cited in the ecification
are herein i ncol&PTIROYNES °¢ g?eerpé?ﬁﬁé". ipyention gan che 1@'889"9!5& | RI9683388049

analogous to those known in the art. Schemes |, Ia, b and Il illustrate methods for
the synthesis of compounds of Formula I.

15

Where no synthesis for the starting material is indicated, the starting material is

either known, available commercially, or can be prepared by conventional means.
The United States Patents cited in the specification are herein incorporated by
reference.

20 '
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X is each independently Br, Clor I; X, s halo, preferably Br; X, is Br, Cl, or {, preferably Cl;nis 2 or 3; Ris )
C-C, 2lkyl; Ryis(CH,),Q, CH,CH(OH)Q, CH(CH;)Q, indanyl, 1,2,3,4-tetrahydronaphthyl, or adamantyi, wherein Q is
thienyl, phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyl, cyciohexyl, 1,2-methylenedioxyphen, cyciohexenyl,
1H-pyrazolof4,3-clpyridyl, and Q is optionally substituted with one or two moieties independently selected from halo,
C,-C, alkyl, C,-C, alkoxy, hydroxy, S{O),NH,, trifluoromethyi, or cyano, andy is 1 or 2; R, is Hor C,-Cq alkyl; or R,
and R, together with the nitrogen atom to which R, and R, are attached, form
4,5,6,7-tetrahydrothieno(3,2-c]pyridinyl, 1,4-dioxa-8-aza-spiro[4.5]decanyl, o

piperazinyl, morpholinyl, piperidinyi, pyrrolidinyl, azepanyi, azocanyl, 1,2,3,4-tetrahydroisoquinolinyl,
1,2,3,4-tetrahydro-1H-beta-carbolinyl, or 8-aza-bicyclo[3.2. 1joctanyl, each of which may be mono- or

independently di-substituted with halo, C,-Cq alkyl, C,-C, alkoxy, C{O)phenyl, OH, CN, O-phenyl or

(CH,).Z. Z is benzisoxazolyl,indazolyl, benzisothiazalyl, benzthienyl, pyrimidinyl, pyrildyl. oetiutod
1,2-methylenedioxyp I, or phenyl, and Z, CH(OH)phenyl or O-phenyl are optionally substitu

with one or two m?gt?gMepLdeﬂw selected (from)phalgy' C-C; slkylr.‘y(l:,-c, ;I’::xy. ‘r):ydmxy. trifluoromethyi,
S(O),NH,, or cyano; misOor1.



N1/ S 04-L A 11~-0 1 NN. R4 12 XIs each |Independently Br, C or I; X 1is
hal o, preferably Br, X2 is Br, O, or 1, preferably d; nis 2 or 3; RIs
Cl- Ce al kyl; thehsH2) YQ CH2CH(OH) Q CH(CGHB) Q 1 ndanyl,  perwusoosesds
1,2, 3,4tetrah ronapht hyl , or adamantyl. wherein Qis thienyl, phenyl,
furanyl . naphthyl pyrldyl | ndol yl . 1 ndazolyl, cyclohexyl,
1, 2- net hyl enedi oxypherryl , cycl ohexenyl, 1 H pyrazolo[4, 3-c]pyridyl, and Q
is optionally substituted with one orpd.wo noieties |Independently sel ected
fromhalo, (-C$ alkyl, C-C6 al koxy, hydroxy. S(O 2NH2, trifluoronethyl,
or cyan, and y Is 1 or 2; R4 Is Hor Cl-C6 alkyl; or R3 and R4 together
with the nitrogen atomto which %@qme'rh ttached, form
4,5.6.7-tetrahydrothisno[3.2-c]p 4 oxa- 8-aza- spi ro(4. 5] decanyl,
pi perazinyi, norpholinyl, piperidinyl, pyrrolidinyl, azepanyl,
azocanyl, 1, 2, 3, 4- tet,.;ahusdrm soqui nol 's‘ie”(-l 1.2, 3)(1 tetrahydro 1
H bet a- car boI I nyl, r'i' aza- bi cy(;Lo.LS.._f.._l__]_act anyl \E%;hxo\ AW ch may be
nono- or independentlyt.dl substituXed with hal o, Cl-KHiaal kﬂ C- C6 al koxy,
C(O phenyl, OH CN, O2phenyl or (CH X is benzi soxeazoyi‘, i ndazol yl .
benzi sot hi azol yl, benzthienyl, pyrim d'g1yl pyridyl, 1.2

. et hyl enedi oxyphenyl, or phenyl, and Z. CH(O—|)phenyI or | O phenyl are
optionallyfésubiit ted witlh one®r two noieties indepen{lentl| yOgel ected from

hal o, Cl1- % | C, of6 43l roxy. trifluorometh
cyano, Stepis “0,'or 1] WO 01/]19 5400/ 24949 -22 Sche s
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Xis each independently Br, Ci or §; nis 1 or 2; R;is (CH,),Q, CH,CH(OH)Q, CH(CH,)Q, Indany|,
1,2,3,4-tetrahydronaphthyl, or adamantyl, wherein Q is thienyl, phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyl,

cyclohexyl, 1.2-methylenedioxyphenyl, cyclohexenyl, 1H-pyrazolo[4,3-clpyridyl, and Q is optionally substituted with one
or two moieties independently selected from halo, C,-C, alkyl, C,-C; alkoxy, hydroxy, S(O),NH,, trifluoromethyl, or

cyano, and yis 1 or 2, R, isH or C-Cy alkyl; or R; and R, together with the nitrogen atom to which R, and

R, are attached, form 4,5,6,7-tetrahydrothieno[3,2-c]pyridinyl, 1,4-dioxa-8-aza-spiro[4.5ldecanyl,

piperazinyl, marpholinyl, piperidinyl, pyrrolidinyl, azepanyl, azocanyl,

1.2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-1H-beta-carbolinyl, or 8-aza-bicyclo[3.2.1]Joctanyl,

each of which may be mono- or independently di~substituted with halo, C,-C; alkyl, C,-C, alkoxy, C(O)phenyl,
OH, CN, O-phenyl or (CH,),.Z. Z is benzisoxazolyl, indazolyl, benzisothiazolyl, benzthienyl, pyrimidinyl, pyridyl,
1.2-methylenedioxyphenyl, or phenyl, and Z, CH(OH)phenyl or O-phenyl are optionally substituted with one or
two moieties independently selected from halo, C,-C, alkyl, C,-C, alkoxy, hydroxy, trifluoromethyl, S(O),NH,, or
cyano; misOor 1.



"R a 5,0S dOHON, StepLJs O 671~-n N ~Ra N1f 1S ONR3
Step M ~R4 O 7 Xis each independently Br. C or 1; nis | or 2; R31is
(CH2)y, Q GB6drefda) Q CH(CH3) Q indanyl, 1,2.3,4-tetrahydranaphbiyl, or
adamantyl . wherein a is thienyl, phenyl, furanyl, naphthyl, pyridyl,

i ndol yl . indazolyl, cyclohexyl, 1. 2-nethyl enedl oxyphenyl. cycl ohexenyl, |
H pyrazol o[ 4, 3-c] pyridyl, and Qis optionally substituted with one or two
noi eti es I ndependently selected frogmhalo, C -CCalkyl, C -% alkoxy,
hydroxy. S(O ZNH2, trifluoromethyl, or <cyano, and-y is 1 or Z R Is Hor
Cs-Ca al kyl; or R3 and R4 together with the nitrogen atomto which R3 and
R, are attached,

formd, 5,6, 7-t et rahydr ot hi eno[ 3, 2-c] pyri di nyl, 1, 4-di oxa- 8-aza-spi ro[ 4. 5] deca
nyl, piperazinyl, norpholinScheme ﬂ;(bl) , pyrrolidinyl, azepanyl.
azocanyl, 1,2, 3,4-tetrahydroisoqui nol nyl 1, 2, 3, 4-tetrahydro-1

H bet a-carbol inyl, or 8-aza-bicyclo[3.2.1]octanyl, each of which may be

mono- or | Rdemgndent | | -substitutegeyhth halo, C, al gyl . C1-C6 al koxy.
C( O phenyl, Yor. N4~ | or—(CHJ)-L—4- 1S be—mﬁ[é%?w{ol yl . indazolyl,
benzi sot hi azZ®l yl, benzl hrenyl, pyrimdinyl, pyridyl, R

1. 2- met hyl en2di wryphenyd . or phenyl, and Z. CH(OH)phehyl*or 0-phenyl are
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nis 2 or 3; Ry is (CH,), Q, CH,CH(OH)Q, CH(CH,)Q, indanyl, 1,2,3,4-tetrahydronaphthyl, or adamantyl, where Qs
thienyi, phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyt, cycichexyl, 1.2-methylenedioxyphenyl, cyclohexenyl,
1H-pyrazolo[4.3-clpyridyt, and Q is optionally substituted with one or two moieties independentiy selected fromhalo,
C-C, alkyl, C,-Cgatkoxy, hydroxy, S(0),NH,, triflucromethyl, or cyano, and y is 1 or 2; R, is H or C,-Cgalkyl: or Ry
and R,, togsther with the nitrogen atom to which R, and R, are attached, form 4,5,6,7-tetrahydrothieno-[3,2.¢)
pyridinyl, 1.4-dioxa-8-azo-spiroj4.5]decanyt, piperazinyl, morpholinyl,

piperidinyl, pyrrolidinyl, azepanyl, azocanyi, 1,2,3,4-tetrahydroisoquinotinyl,

1,2,3.4-tetrahydro-1H-beta-carbolinyl, or 8-aza-bicycio[3.2.1]Joctanyt, each of which may be mono- or
independently di-substituted with halo, C,-C, alkyl, C,-C; alkoxy, C(O)phenyl, OH, phenyi, CN, O-phenyl

or (CH,),.Z, Z is benzisoxazoiyl, indazolyl, benzisathiazolyl, benzthienyl, pyrimidinyl, pyridyl,
1,2-methylenedioxyphenyl, or phenyl, and 2, CH(OH)phenyl, phenyi or O-phenyi

are optionally substituted with one or two moieties independently selected from halo,

C,-C, alkyl, C,-Cgalkoxy, hydroxy, trifluoromethyl, S(O),NH, or cyano; misDor 1.
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In Scheme |, Step A, the anion of the appropriately substituted thiophene of
structure 2 can be acylated with the appropriate substituted acid halide of structure 3
to give the corresponding ketone of structure 4.

For example, the appropriate substituted thiophene of structure 2 can be
metallated at 5°C, using for example, phenyt lithium or lithium diisopropyl amide, to
form the anion. The anion can be acylated by reaction with the appropriate acid
halide of structure 3. For example, the appropriate acid halide in a suitable aprotic

- solvent such as tetrahydrofuran is cooled to —=70°C. The lithiated intermediate can

then be added to the acid chloride, dropwise, over a period of time ranging from 1 to
3 hours. The resulting ketone of structure 4 may be isolated from the reaction
mixture by extractive methods as is known in the art. Purification of the ketone of
structure 4 may be done by alumina column chromatography eluting with a suitable
solvent, such as hexane, or mixture of solvents, such as a mixture of ether and
hexane. Further purification may be done by vacuum distillation and/or

recrystallization.

. In step B, the appropriate ketone of structure 4 and hydroxyt amine
hydrochloride are reacted to give the corresponding oxime of structure 5.

For example, the appropriate ketone of structure 4 and hydroxyl amine
hydrochloride, can be reacted in a suitable aprotic solvent, such as pyridine. This
particular solvent may also act as the base of the reaction. The reactants are
typically stirred together at room temperature overnight, followed by heating at a
temperature of from about 100°C to about 105°C for a period of time ranging from 1
to 4 hours. The resulting oxime of structure 5 may be recovered from the reaction
mixture by extractive methods as is known in the art. The crude oxime of structure 5
may then be purified by recrystallization.

In step C, the oxime of structure § is cyclized with the appropriate reagents to
give the corresponding phenyl isoxazole of structure 6.
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For example, the phenyl isoxazole of structure 6 can be treated with a suitable
dealkylating reagent, such as boron tribromide. Other alternative reagents include
15 pyridine hydrochloride or boron trichioride. The reactants are typically stirred and
heated together at a temperature of from about 135°C to about 140°C, under a
nitrogen atmosphere, for a period of time ranging from 4 to 9 hours. The resulting
phenyl isoxazole of structure 7 may be recovered from the reaction mixture by
extractive methods as is known in the art. The crude phenyl isoxazole of structure 7
20 may then be purified by chromatography.

In step E, the appropriate phenyl isoxazole of structure 7 and the appropriate
alkyl halide of structure 8 are reacted to give the corresponding halo alkoxy phenyl
isoxazole of structure 9. '

25

For example, the appropriate phenyt isoxazole of structure 7 and the
appropriate alkyl halide of structure 8 can be reacted in the presence of potassium
carbonate. The reactants are typically stirred together at reflux, under nitrogen, for a
period of time ranging from 5 hours to overnight. The resulting halo alkoxy phenyl

30 isoxazole of structure 9 may be recovered from the reaction mixture by extractive
methods as is known in the art. The crude halo alkoxy phenyl isoxazole of structure 9
may then be purified by chromatography.
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-In step G, the appropriate phenyl isoxazole of structure 7 and the pyrrolidine of
structure 11 are reacted to give the correspondlng pyrrolidinyl oxy phenyl isoxazole of
structure 12.

20

For example, the appropriate phenyl isoxazole of structure 7 and the
pyrrolidine of structure 11 can be reacted in the presence of triphenylphosphine and
diethyl azodicarboxylate in a suitable anhydrous, aprotic solvent, such as
tetrahydrofuran. The reactants are typically stirred together at room temperature,

25 under nitrogen, for a period of time ranging from 4 hours to overnight. The resulting
pyrrolidinyl oxy phenyl isoxazole of structure 12 may be recovered from the reaction
mixture by extractive methods as is known in the art. The crude pyrrolidinyl oxy
phenyl isoxazole of structure 12, may then be purified by chromatography.

30 Alternatively, in Scheme | (a), Step H, the appropriate alky! halide of structure
8 and the appropriate amine of structure 2 are reacted to form the halo alkyl amine of
structure 9.
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1s  dichloromethane, to form the appropriate sodium salt of the phenyl isoxazole of
structure 10. The appropriate sodium salt of structure 10 is then combined with the
appropriate halo alkyl amine of structure 9 in a suitable aprotic solvent, such as
toluene. The reactants are typically stirred and heated together at reflux, for a period
of time of about 24 hours. The reaction mixture may then be cooled and fiitered to

20 recover the amino alkoxy phenyl isoxazole of structure 1. The crude alkoxy phenyl
isoxazole of structure 1 may then be purified by chromatography, recrystallization or
salt formation.

In Step J, the appropriate amine of structure 2 can be reacted with the
25 appropriate compound of structure 3 to give the corresponding compound of structure
5 with conditions analogous to those as exemplified in Scheme II, Step E.

In Step K, as an alternative to Step J, the appropriate compound of structure 4
and the appropriate amine of structure 2 are reacted to give the corresponding
30 compound of structure 5.

For example, the appropriate compound of structure 4 can be coupled with the
appropriate amine of structure 2, in the presence of a suitable coupling reagent, such
as 1,3-dicyclohexylcarbodiimide and a suitable aprotic, anhydrous solvent, such as
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20 recover the ami no al koxy phenyl isoxazole of structure 1. The crude
al koxy phenyg a second alternative, in Scheme | (b), Step N, the appropriate amine of

structure 2 and the appropriate halo alcohol of structure 3 are reacted to give the
corresponding hydroxy alkyl amine of structure 4.

20
. ... .For example, the appropriate amine of structure 2 can be reacted in the-
bresence of water, in a suitable protic solvent, such as 2-chloroethanol. The
reactants are typically stirred and heated together for a period of time of ~5 hours.
Typically, the mixture is cooled and then sodium hydroxide is added, followed by

25  additional heating for ~30 minutes. The resulting hydroxy alkyl amine of structure 4
may be recovered from the reaction mixture by extractive methods as is known in the
art. The water may be removed and the hydroxy alkyl amine of structure 4 may be
purified by distillation or chromatography.

30 in Step O, the appropriate hydroxy alkyl amine of structure 4 and the
appropriate sulfonate ester halide of structure 5 are reacted to give the corresponding
sulfonate ester alkyl amine of structure 6. In the case where Ry=H, a protecting
group on the amine may be required. See Protective Groups in Organic Synthesis,
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For example, the appropriate sulfonate ester alkyl amine of structure 6 and the
appropriate phenyl isoxazole of structure 7 can be reacted in the presence of
potassium carbonate in a suitable aprotic solvent, such as acetonitrile. The reactants
are typically stirred and heated together at 75°C overnight. The resulting amino

20 alkoxy phenyl isoxazole of structure 1 may be recovered from the reaction mixture by
extractive methods as is known in the art. The crude amino alkoxy phenyl isoxazole
of structure 1 may be purified by chromatography, salt formation or recrystallization.

Starting materials for use in the general synthetic procedures outlined in
25 Schemes |, I(a), I(b) and Il are readily available to one of ordinary skill in the art,
unless otherwise specified in the Examples section.

The D4 binding profile of the present compounds indicates their utility as
pharmaceuticals that may be useful as a neuroleptic for the treatment of various
30  conditions in which D4 receptor stimulation is implicated, such as for the treatment of
anxiety and schizophrenia. Accordingly, in another of its aspects, the present
invention provides pharmaceutical compositions useful to treat Ds-related medical
conditions in which a compound of Formula | is present in an amount effective to



presence of water, in a suitable protic solvent, such as 2-ch|oroephano|=
The reactants are typically stirred and heated together for a period of

time of -5.hg Typically, the m xture is cool ed andtf&g.

hydr oxi de i's adl?“cf foll owed by 25 additional heating for 6@1 nutes. The
resul ting hydroxy al kyl am ne of strugf.ure 4 nmay be recovered fromthe
reaction mxture by extractive nethods as is known in the art. The water

may be bﬁ@bﬁ&e@h@ebéﬁohmﬁ%ﬁoﬁlt&sgétha.mms aqsha?hhae&ﬁerany 4céaptable purified

by distillation or chromatography. In Step 0, the appropriate hydroxy

alt kyl ap@mmer.ofn @mqtnemfrr@ aspgals, th%nvqpt;ﬂmwaeéamthedé@rér@msﬁ“MFalde of
structu | kyl
anj ne og:sm?ruc ure WDE% ?géggﬁﬁﬂg@éfﬁﬂﬁwa. %rigécu ng g‘rﬁibgroﬁ t%e
ST/ 289 gg“mﬁtﬁgw /tc; Tg paiieat &n at’rmm’éI ofba Gomppend of Emgwia il efipctiveeto SJ \r/]\o Wi

ar
and “Son aMaENEIZS 4 BE3RGY siikleialh o 2 pyeifiabcaly EEpREe Gt ., ° '

pr ot ect tHegefgF.oups. For exanpl e, the appropriate hydroxy al kyl am ne of
structure 4 and the 5 appropriate sulfonate ester halide of structure 5 can
be reacted in the presence of triethylamne in a suitable aprotic sol vent,

such as_di chi-gr QEehiAeficind e RRTSIUIKE of HiplekBhtiitldrioR'detRsl toget her at

roomtenperature. The resul ting sul fonate ester al kyl am ne of structure 6
nmay be administeead inastandardpharmpesuticak eermposition: xThepraseat iRKemians as i s

iy R e phonick o Hther Hepetd JoiortoBligil EaipoafaRs Bomphiiga @ © 10
su I fo nalpbamwutlaally;accaptabb carriet and: a (rosmeladepompesind gy & ralpameuqm@my I :

i

ai Koy BrePOp egl-Siaé F BeldiE thiigol, in th EdinE R e BB e, 10,

sul f onareceptdrastimalldtion. am ne of structure 6 and the appropriate phenyl

i soxazol e of structure 7 can be reacted in the presence of potassium
carbonate in a suitable aprotic solvent, such as acetonitrile. The

reagd ants arrﬁtréatihg(‘a’ibét}erﬁ bfffidted with étﬁﬁﬁtﬁﬁr dexgfibée bbove, ééonpamdigfht . The
result] ?ogrm%la (1) can be administered in any form or mode which makes the compound )
bioavailable in therapeutically effective amounts, including orally, sublingually,
buccally, subcutaneously, intramuscularly, intravenously, transdermally, intranasally,
rectally, topically, and the like. One skilled in the art of preparing formulations can
20 determine the proper form and mode of administration depending upon the pasticular
characteristics of the compound selected for the condition or disease to be treated,
the stage of the disease, the condition of the patient and other relevant.
circumstances. For example, see Remington’s Pharmaceutical Sciences, 18th
Edition, Mack Publishing Co. (1990), incorporated herein by reference.
25
The compounds of Formula | can be administered alone or in the form of a
pharmaceutical composition in combination with pharmaceutically acceptable
carriers, the proportion and nature of which are determined by the solubility and
chemical properties of the compound selected, the chosen route of administration,

30 standard pharmaceutical practice and other relevant criteria.

The éompounds of the present invention may be administered orally, for
example, in the form of tablets, troches, capsules, elixirs, suspensions, solutions,



20 al koxy phenyl isoxazole of structure 1 may be recovered fromthe
reaction mxture by extractive nethods -as is known in the art. The crude
am no al koxy phenyl isoxazole of structure 1 nay be purified b

chromat ogr aptyO O3  or mation or recrystallization. Starti RgTﬁJéPm s
for use in the general synthetic proced§ es outlined in 25 Schenmes |, 1(a),

1(b) and Il are readily available to on&of ordinary skill in the art;,

h ' Lfied i h 1] ion..Th bi ndj fil
of the pr BEbie: HaHm e el TR BRe ShetRet (ohlin e Bt o 8 £ Tha °

nmay be usfsliowing adjuvantso biitiers she as ficiocARtaTNg célfulosy, ganbtragacamtiflbE | ons
in which D4 r,ecept,o,rEsti r}a;l ation is inplicated, such as for the treatnent

of anxi e@piBRIEXTIPILBFUCEASStaRh U lrtAge. disinicorstingrgents suehaaglainies, the
present  iagie Pyl 'c@vh SBFcRaAd wmﬁéé& Lmicaﬁ&rm'cffg l?igénéﬁﬁnfntgt?ér%té peat
I I ch a compound o or mul a

D4-rel ated nedical” ‘conditions In I'S present
i n an fano$terotex; glidants such ap colividaissiiiconciioxideimiiswdeteniny agenis surtvas D4

t ' [ ' ; ti I t [ .
|- anot nepubPee R slendriiby B Sdb o IRAoTRG Hdkt Slorlad BESRLY mefih '
mﬁdi cal sfalimyla(;é_(mm@réuge_ ﬂdvocihgar\]mliemtﬁeagisﬁgeturiiﬁohﬁ@&?@hﬂdﬂey\hhﬁg c]?rrpri ses
the step of . adnini,st.ering to.the patient an anpunt of a conpound o
For mil a1 ORI G} AYGIER W atenale Af 6 259Vedias,halil CATIERSIEA BSand o
phar maceuipoltiyerke§igedidh acfaftp bl Other db¥aReQUnit foRths Hidy ddntaiR GtdriRrioli§e
conpounds of the present _invention can be admnistered in a standard

phar nit eufMatgrialg modify; therpaysigad farm of; the slesage unit ot psample; as gpatingses,

in a furthausa@BREH or Pills Lol with Ftéﬂéﬂﬁc.%?rmﬁérsédwﬁ ating
phar naceuti cal |y accept abl carrier and a Formul'a T conpound or a
phar maceu@Beats! YA syiup apaweontaing in addition/te the presentsompountisrsisigse as an

ot ot aPfCEeray Sad AL ploseh BFRG tya® sl Rt amiaiird = or i 2

(I') can be adm nistered in any form or node which makes the conpound

oo Boar <. b RBRRGHb SR L NS rRERGh B 50 bS P SkR Lo .
t r ansder medgigally] ahd MheRalong so the carrier may suitably comprise a solution, ointment or
gel base. The base, for example, may comprise one or more of petrolatum, lanolin,
polyethylene glycols, bee wax, mineral oil, diluents such as water and alcohol, and
emulsifiers and stabilizers.
20
The solutions or suspensions may also include one or more of the following
adjuvants: sterile diluents such as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents;
antibacterial agents such as benzyl alcohol or methyl paraben; antioxidants such as
25  ascorbic acid or sodium bisulfite; chelating agents such as ethylene
diaminetetraacetic acid; buffers such as acetates, citrates or phosphates and agents
for the adjustment of tonicity such as sodium chloride or dextrose. The parenteral
preparation can be enclosed in ampules, disposable syringes or muitiple dose vials.

30 The dosage range at which the compounds of Formula | exhibit their ability to
act therapeutically can vary depending upon the particular disease or condition being
treated and its severity, the patient, the formulation, other underlying disease states
that the patient is suffering from, and other medications that may be concurrently



rectally, topically, and the like. One skilled in the art of preparing
formul ati ons can 20 determ ne the proper form and node of adm nistration
dependi ng YpQBu4 particular characteristics of the congg_l%ogﬂ,%t ed for
the condition or | sease to be treated, the stage of the disease, the
condition of the patient and other reggvant circunstances. For exanple,
see Rem ngton's Pharnmaceutical Sciences, 18th Edition, Mack Publishing Co.

(1990), ahﬁﬁﬂé@%@mﬁe%ﬁeﬂm d@ynérsiﬂﬁéle@mpaénd% RN xhibitahéipl a | can

be adm ni stered alone or in the form of har maceut 1 cal corrp05|t|on in

conbi natherapewticagiiviiesat dosages| qfﬁeanwpabmlt@ 0Qdamnglkarof patiret badypor t i on and
nat ur e and chem cal propert
of the gjon%ﬁm(é t@%ﬁo@@ﬂb@%ﬁ%&éﬁﬁﬁ&@@}%a& m ni stration, 38 s!toand:a(raz

pharmaceutical practice and other relevant criteria. The conmpounds of the
present invention may be adm nistered orally, for exanple, in the form of
tabl®ts, troches, capsul es, elixirs, suspensions, solutions, WO 01/19832
PCT/ US00124949 -32 syrups, wafer sExamplég guns and the |ike and may
contain one or nore of the follow ng adjuvants: binders such as

m crocrystal line cellulose, gumtragacanth or gelatin; excipients such as

starch or ?g@?ﬂbﬁié%rﬁﬂ Pi'é&nf‘ﬂ@gﬁa?lsﬁ%ﬁaséésasa&&dﬁbﬁd u?SbﬁemEéls”Dge'

com starch an cants as nmgnesi um st earate or

St er ot eXa).d(b)@adts Ehase @@mpbes areqindesstopd &nbelillugirative enly asd@ee Bat ng agent s
. ' h
suchy, as, mtgﬁééoottﬁﬁgrﬁf th%aﬁ%gé@f J st uﬁ@éiﬂigpavo 9)’%%%(1%&?%% fHgch as

pepper m n yla e or orange osage unit
f or m i sfallowingsieimas hlauetﬂwmdmt&damaanmgsawlrefmtqwam ammel'srefdrs the above

type, U cary O her
dosage UHIF'E'O}%I’ r@('n@érégﬁﬁﬁ"@aﬁpg ¥€'§P¥8uié%1%%§&§'rugal S (%\,h t%s ﬁdoi(ﬁﬂr} y the
physi f:i'iIayfel')chmﬁatbglfpﬂﬂS'BtOﬁMShréfersftorllqﬁidanmd)matog{ﬂhptwahafmspectl’ﬁh\?ry tablets
or pi cpa su or.. ot her, ent er.i oatin
ageﬁt s. %EEEJ‘F %’%&F ?‘?F pr 30"?{31"393 Qnizations TRR'efers gucr ose
as g SpBRteHpRY refifsto parts p&r rnllich; PTIMSE Feféis ts strarfythyisiane; C‘@OZJMSHQS and
flavors. 15 The conpounds of For mul a (1) of this invention mal_}/ al so be
“adni ni sfefemsdo gas chromatography/mass spectroscopy; “Hz” refers to hertz; Z" refers

to megahertz; “NMR” refers to nuclear magnetic resonance; “M/S" refers to mass -

spectra; “IR” refers to infrared specira.

? Example 1
Preparation -of (3-fluoro-benzyl)-[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-
amine maleate (Scheme Ill, Compound 1)
MDL 814009
25

Generally, for steps A, B, and D: NMR spectra were recorded using a Varian
XL-300 spectrometer at 300 MHz for 'H and 75 MHz for **C. All chemical shifts are
reported in ppm relative to TMS standard. GC/MS was accomplished using a Hewlett
Packard Model 5972 with the following parameters: 30 meter HP 5MS column, i.d.

30  0.25 mm, film thickness 0.25 pm; heating rate —50°C for 1 minute, then 20°C/minute
up to 300°C; injector temperature, 250°C; detector temperature, 280°C. The mass
spectrum was obtained on a F'innigan Mat TSQ 700 spectrometer. Microanalyses
were done by Robertson Microlit, Madison, NJ.



topically, and when done so the carrier nmay suitably conprise a solution,
oi nt ment ‘or gel base. The base, for exanple, may conprise one or nore of
petrol at um pol yet hyl ene gl ycols, bee wax, n neral @(- ,h ldagent s
such as water andbgﬁ cohol, and enulsifiers and stabilizer s.P ﬂ?&dﬁ

sol utions or suspensions nmay also inclugg one or nore of the follow ng

adj uvants: sterile diluents such as vvater for injection, saline solution,
fixed oils, p I r
synt hetic soI vghtys gglﬁg%ﬁéa agen sédgﬁc%&%gggéﬁgalﬂﬁ%hbﬁﬁm%dgth I
par aben; apectmd@nt iR speﬂraawe&ﬁre@smﬂdammaa&attSeralauy 560 TSR Mass

chelating cetlc e s such as
oot at eo” SERERAB¥ EPiein ¥ IR and MAT AR GO RLS:, ToatntalEnBbSeg s o 1
such as Swérelﬁeffbhﬁéd d¢ Robettean Micrelit, Tie, MadisbheNal  preparation can be
encl osed i n anpul es, disposable syringes or nultiple dose vials. 30 The
dosage range at which the conpounds of Fornmula | exhibit their ability to
act theragggp gally can vary dependi ng upon the particul ar disease or
condition being treated and its severity, the patient, the formulation,

ot her undé’mgaragordpé@ab@mthrpeben-eﬂdl-(&-mﬂpawpmw)nsetbamm i(Bghémenh, and

ot her gh*ﬂn@ hat may be concurrently WO 01/19832 PCT/ US00/ 24949 -33
adn1n|stere thg patient. Generally, the conmpounds of Fornula | will
exhibit their therapeutic activities at Brges of between about 0.001
ng/ kg of patient body weight/day t X00 ny/ kg of patient body

wei ght/day. 5 Exanples The follow @S present typical syntheses as
described in Schenmes |, I(a), |(b)> ’~These exanpl es are under st ood
to be illustrative only and are not 40 intended to limt the scope of the

present invention in an%/ way. As used W& ein, the follow ngﬂterms have t he
i ndi ct ed rmeanMix3-broggo Mmfmns (0 & kg,£x2 molhand dichisremethape (/0 L) imaR2d;, " ni"

refers tog e to thin
| ayer - chr Soieckel fiagk fited wi ol S anbfingier Srobblnd Hilpel lrerhldls
spect r omenitypgen purge. Cool (-5°C) the stirred solution under continuous nitrogen purge and

add titanium (IV) chloride (3.0 kg, 15.8 mol), dropwise over a period of time of 30

minutes. Temperature at the end of the addition is -5°C. To the cold (0°C) solution,
15 add a solution of m-anisoyl chloride (1.73 kg, 10.1 mol) in dichloromethane (2.5L)
over a period of time of 60 minutes. Monitor the progress of the reaction by GC/MS
(Retention times: 2=2.2 minutes, 3=5.1 minutes, 4=21.4 minutes]. Run an identical
reaction at the same time in separate equipment. After 20 hours, transfer the
reaction mixtures to a 30-gallon hastelloy reactor containing stirred ice water (40 kg).
20  Stir for 30 minutes, separate the phases, and wash the lower organic phase with 10%
sodium hydroxide solution (20 L). Extract the basic (pH 10) aqueous phase with
dichioromethane (6L), combine the organic extracts, dry (MgSO., 1kg), filter and
wash the filter cake with dichloromethane (5 L). Concentrate the combined filtrates
(35°C/100 torr) to give the crude compound as an oil (6.25 kg). In a 22-L flask, dilute
25  the crude compound with i-butyl methyl ether (6 L). Seed the solution and let stand
at 5°C for a period of time of 64 hours. After product crystallizes, filter off and wash
with cold (5° C) t-butyl methyl ether (2 L) and dry (25°C) to give the final, desired
product 4 (3.785 kg, 69% Yield). "H NMR (300 MHz, CDCls): 7.56 d, 1 H; 7.39 m,
3H; 7.15m, 2H; 3.87 5, 3H. M/S (Cl, CH,): [M+H]" =297.
30



"APCI" refers to atnospheric pressure chem cal ionization; "nmp" refers to
melting 15 point; "ppm' refers to parts per mllion; "TMS" refers to’ C
t et r amet hyls , "GO M5" refers to gas chronmatography/ ge$siseipaeds’ 0SCOPY;
"Hz" refer{gﬂtdé e%tz; NVHe refers to negahertz; "NWVR' refers to nucl ear

magnetic resonance; "MS" refers to ggss spectra; "IR' refers to infrared
spectra. 20 Exanple | Preparation of (3fluoro-benzyl)-[2-(3
t hi eno @: i soxazoh3 yl - phenoxy) -ethyl]- am ne mal eate (Scheme I,

Conpound 1) MDL 814009 25 Generally, for steps A, B, and D. NWR spectra
wer e r dRreparation of (@;bmmgthioahenﬁylbc%mgmpbawl)metaanmoxim Bshemsa and 75
VHz for, %@H%@hem cal shifts are reported in ppmrelative to TM5
standarll'j. s acconplished using a Hew ett Packard Model 5972 with
the follow ng paranmeters: 30 neter HP S48 colum, W 30 0.25 mm film

t hi ckness 0.25 pm heating rate -50"C"1for Bl m nute, then 20'C/mnute up to
300C, injector tenperature, 250C_detect ok tenperature, 280C. The nass
spectrum was obtained on a Finni ¢ %) 700 spectrometer. M croanal yses
wer e done by Robertson Mcrolit, ™% f~~NJ. WD 01/19832 PGT/ US00/ 24949
-34 For steps C, E, F, Gand H N\ spectra were recorded using a Gem ni
300 spectroneter. IR spectra weHe recorded on a Mattson Gal axy 500 FTIR
Mass Spect Mix\hgdroxglaniine dgdachivriie (177 dg, RB54H0I), 4 (32785 kget28 mdl), enent al

anal yses ., were r.f.qr.me obert son crol.it. lLnc. . Mdison . 5 STEP
A Pl ernepsine iz TR Bgat B SRR fen St e, THRRING’  Schere
11, Copaauednd tortinuous nitrogen purge. Stir the mixture and heat, maintaining at

80°C. Monitor the progress of the reaction using GC/MS (Retention Times: 5=16.4

minutes, 4=21.4 minutes). The reaction should reach completion after 7 hours. Cool

10. the stirred mixture to ambient temperature overnight. Dilute the reaction mixture with
dichloromethane (20 L) and wash with 3N HCI (2 x 20 L) (pH of the second wash is
acidié). Wash the organic phase with water (3'x 10 L) (pH of the second wash is
neutral), dry ( 1 kg MgSO,), filter and wash the filter cake with dichloromethane 6L).
Evaporate the filtrate (35°C/100 torr) to give the crude compound (4.9 kg). Dissolve

15 the crude compound in hot (80°C) toluene (4 L). Cool the stirred solution slowly to-
ambient temperature and then maintain at 5°C for 16 hours. Filter off the product,
wash with cold (5°C) toluene (2 'L) and air dry to give the final desired compound 5
(3.45 kg, 87% Yield). *H NMR (300 MHz, CDCls): 8.62 bs, 1H; 7.22 m, 6H; 3.81d,
3H. M/S (CI, CHa): MHHT® =312.

20
STEP C:
Preparation of 3-(3-methoxyphenyl)thieno[2,3-d]isoxazole (Scheme Ii, Compound 6)
N~
=
/
CHO S
25 Mix 5 (50 g, 0.16 mol), potassium carbonate (33 g, 0.24 mol) and copper

iodide (2.0 g, 0.011 mol) in isopropyl alcohol (0.5 L) and heat to reflux for 2.5 hours.
GC/MS analysis of an aliquot added to water and extracted with ethyl acetate shows
complete conversion. Cool (~40 °C) the mixture and add water (4 L) containing



S 0-CH3 10 Mx 3-bronothiophene (1.5 kg, 9.2 nol) and dichl oronethane (10
L) in a 22-L, 3-necked flask fitted with a stirrer, thernoneter, droppi ng

funnel and cogbigpigays nitrogen purge. Cool (-5'C) the stirr
under conti nuogs nitrogen purge and add titanium (1V) chl or?’gﬁ%g {?]

15.8 nol), dropw se over a period of tisgg-of 30 mnutes. Tenperature at
the end of the addition is -5C. To the cold (0'C) solution, 15 add a

sol ution @‘mnﬁbﬁrﬁhﬁﬁ?’dmﬁrﬁé%'ﬂ% (Akef D, $Hourjsocéllé€?iﬁe édlrdcﬁrﬁhhﬁér?w&ﬁk)@di'@r (2.5

L over aperlo t1nme m nut es. l\/antOI‘ th € progress of
r)eact i on KQ-2dcy Mir-dryrtbe selid and cplieat the sompound as @tan zolid (350 @)+ &sssoh'ezl 4

m nut es] . r

equi prre]nt “%AJF ?er(gfw%%{r;@gblterrgﬂ%@ te?%ﬁé’ I %%@???3@@ drtgesactm&ifgc%% | on
hast el | oy Filtaxdhe mixtore ﬁlrmugl'gceﬂte and d¢oncentrate ¢o givéthé Gpal, désSirédt compound3®

m nut e r 8o hases, and wash the | ower organic phase with 10%
sodi unﬁshyﬁg; ?sjbl 0n (20 L). Extract the basic (pH 10) aqueous phase
wi t h di chl oronet hane (6L), conbine the organic extracts, dry(MgSO4, 1 kg),
filter an% h the filter cake wi th dichl oronethane (5 Q Concentrate the
conbi ned Tg@it (35C/ 100 torr) to give the crude conpound as an oil

(6.25 kg) Préﬁar%traﬁo\‘-SftbléﬁB ﬂUjléB)&zgﬁ&ghghfﬁélq&g%g@%g@y&g@otﬂb utyl

met hyl et her e sol ution et 'st r ‘a period of
time of 64 hours After product cry filter off and wash with
cold (5 O t-butyI met hyl ether ( ol £ (25'C) to give the final,
desired product 4 (3.785 kg, 69% YNed). LH/ANVR (300 MHz, CDCI3): 7.56 d, 1
H 7.39 m 3H 7.15 m 2H, 3.87 spho Cl, CH4): [M:H + =297. 30 WO

01/ 19§32 PGI/ U&Pé%ﬁ%%n of% §E oeenﬁl |6.%Pnéi|f.ane( 35 kLina 121, 3-

(3- bronDthlthen 2- ox hen anone ox1 ne
Conpound Wpcked rtted wrth a strrrer digital thermometer dropping funnel and continuous

nitrogen purge. Cool the solution and maintain the temperature at
~12°C to —5°C while adding boron tribromide (450 g, 1.8 mol) over a period of time of
36 minutes. Stir the reaction mixture at —5°C for 12 minutes and then remove the

15 cooling bath and stir at ambient temperature. Monitor the reaction using thin layer
chromatography (Merck silica gel, dichloromethane, R; of 6=0.71, R; of 7=0.19). The
reaction reaches completion after 1.5 hours (pot temperature =15.4°C). Cool the
stirred mixture to and maintain at —10°C while adding methanol (835 mL, 20.7 mol)
over a period of time of 15 minutes. Stir the mixture for an additional 15 minutes and

20  add 25% sodium hydroxide (715 g) over a period of time of 50 minutes while
maintaining a temperature of —10°C to 0°C. The pH at the end of the addition is 7.25.
Remove the methanol and dichloromethane at 30°C/7 torr, resulting in a tan solid
suspended in the aqueous phase. Filter off the solid, wash with water and dry
(35°C/7 torr) to give the final, desired compound 7 (129.1 g, 99% Yield). 'H NMR (300

25 MHz, DMSO-de): 9.97 s, 1H; 8.18 dd, 1H; 7.35 m, 4H; 6.97 d, 1H. M/S (Cl, CH,):
[M+H]* =218. '

STEPE:

Preparation of N-(3-fluorobenzyl)-2-chloroacetamide (Scheme I, Compound 1 0)
30



CH3 O 5 Mx hydroxyl am ne hydrochloride (1.77 kg, 25.5 nol), 4 (3.785 kg,
12.6 nol), and pyridine (12 L) in a 22-L, 3-necked flask fitted with a
stirrer, tResopiveher, heating mantle and continuous nitrqgapudebedge Stir
the mxture and heat, maintaining at 80C Monitor the progress of the
reaction using GC/IVB (Retention Times37-5=16.4 m nutes, 4=21.4 mnutes).
The reaction should reach conpletion after 7 hours. Cool 1o the stirred

m xture to anbi ent tenperature overni ght ! DiIute the reaction mxture with

di chl oronet hane (20 L) and was ith | §@2 x 20 L) (pH of the second
wash is acidic). Wash the organ ha:ﬂa wth water (3 x 10 L) (pH of the
second wash is neutral), dry (1 MyS™4), filter and wash the fllter cake

wi th di chl or omet hane &L). Evaporate the filtrate (35 C1100 torr ; gi ve
the crude coMpoamine@(50 gg40 mmnel} i teluens (68 mldwithepetassivmrarbonate { 980 C)

then: nadhaatebfimk§oadd plchfftoscout iriblide Bt9/0 P44 oG Ve SERRBLRRET C 71
f( 5' C%7t/al\;(7leeelod of fime)of &mdinates. dBG/MS sgog_s_cbhmlétemh\ietapnrseme:mmgw_nd;m(3 45
St s sPrage Sy oy B pelthe 6oyt Mitns wilt witer 2o il gy MoSa Hila = 1 ©

25( i’\%ﬂ rrec:dmennbmrw ari bil. eAdd 3 féwdbed exystals o inBabe tomblete Crystatlizatiof BndS  CHSO
X

16 po ota r ate (33 g, 0.24 nol) and copper
i odi de ?@Q?PE‘%*B'%PPSWWP OPQ@EW? |9’a‘%9 hol (0.5 L) and heat to refl ux
for 2. 5.iyer 85 -cOH NMR([GDER) § 7937-7233H, GI9'0i12-féCb?Zj$rﬁCB)V\@T48r(da21dJ egt ract ed
with ethyl acetate shows conplete converSion (-4 thq m xt ure and

ﬁdg vat be), (4409_§s emﬂ?lawmgcmm/-1%azrrmn(wmml@mgn s " nM&m
%L, B i bl el 02 PSP Aol By 5, e

g) D| ssol ve the solid (sone insoluable remain) in ethyl acetate (0.3 L)

and tregI]_Ew &.h charcoal . :
Preparation of (3-fiuorobenzyl)-[2-(3-thieno[2,3-d]isoxazol-3-y1- phenoxy)~2-(oxo)-
ethyl]-amine (Scheme |l, Compound 11)

s N E
N
(o]

..Mix 7 (16.g, 74 mmol), 10 (15.5 g, 77 mmol), potassium carbonate (20.3 g, 147
mmol) and sodium iodide (2.3 g,15.3 mmol) in acetone (300 mL) and heat to refiux for
22 hours. GC/MS shows complete conversion. Pour the reaction mixture into a-
mixture of ethyl acetate (1L), heptane (0.2 L) and water (1L). Separate the layers and
20  wash the organic phase with brine (0.5 L), dry (MgSOQs), and concentrate. Dissolve
the solid in hot toluene (200 mL) and let stand ovemight. Collect the solid and air dry
to give the final, desired compound 11 (24.8 g, 88%).
mp 94-96 °C; "H NMR (CDCls) 7.73-6.94 (m, 9), 4.63 (s, 3), 4.58 (d, 2, J = 6 Hz); "°F
NMR (CDCls) 5-113.9 (m); IR (KBr) 3314, 1653, 1531, 1497 cm™; MS (APCl)m / z
25 (relative intensity) 383 (M+H) (100), 285 (7), 207 (10), 109 (9). Anal. caicd. for
CaoH1sN205FS: C, 62.82; H, 3.95; N, 7.33. Found: C, 62.70; H, 3.76; N, 7.21.

15



Filter the mxture through celite and concentrate to give the final,
désired conmpound 6 5 (32.9 g, 89% Yield). STEP D. Preparation of
3-thieno[ 2, 3 8l] zol - 3-yi - phenol (Schene 11, Conpound 7) 0
Stir a sol ut ivgélh?)]? (139.4 g, 0.6 nol) in dichloronethane (5815@8?_ |4% a
12-1L, 3- necked flask fitted with a stigger, digital thernoneter, dropping
funnel and continuous nitrogen purge. Cool the solution and nmaintain the

t enper at ugg S?%QQ-I?O -5C whi | e addi ng boron tribromde (450 g, 1.8 nol)
over a period o Ime of 36 minutes. Stir the reaction mxture at -5C for
12 mi nut ePrepatatitreof (3efiunrebenzyl)i2-(3dbienofR, ddjisoxandl-8+yl-phenoxyjisthyi}-amine

t enper at ure. Wior t act i sing thin layer chromatography (Merck
silica gema'ﬁl\‘gR$8$%Fﬁ§r? ,p%n%(r)]'fa%:o. 71, Rf of 7=0.19). The reaction
reaches conpletion after 1.5 hours (pot tenp& ature =15.4C). Cool the
stirred mxture to and mai ntain a{—<10C whi | e)aqdi ng net hanol (835 niL, 20.7
nol) over a period of tinme of 1 he m xture for an

addi tional 15 minutes and 20 add &% so m h
of tinme of 50 minutes while smaigtaining ayt€nperature of -10C to 0C. The
pH at the end of the additi € [s K 25. Rehove ot hanol and

di chl oronet hane at 30C/ 7 tor esulting in a gapnsolid suspended in the

aqueous phase. Filter off the’solid, wash with water and dry (35C/ 7 torr)
to gi ve the fiiala salation efdl & guhd.SmbPdn THE, (20994. Yiadddd)Q Mibdriané/R ( 300 25

e VS0 S oot s RE Sl o aforcflort > (0
f | uor obenhpups. ZHRDOC analysist showike~2:$ahigture lof theGsuraned komiplex ofruéar® I/ dritB 32

PCT/ US00/ 4e9 f4r69=e aFn::’r?e gf ét?ucture 1. Cool (25°C) the solution and add methanol (6 mL) over

a period of time of 10 minutes which causes an exotherm to 48°C. Add

10  diethylenetriamine (4 mL) and heat (60°C) for 1 hour. HPLC analysis shows
complete conversion to the free amine. Cool the mixture (45°C), concentrate
(40°C/20 torr) and add tetrahydrofuran (15 mL), methanol (10 mL) and sodium
hydroxide (3M solution, 10 mL). Stir for 1 hour and concentrate. Add ethyl acetate
(50 mL), heptane (10 mL) and brine (15 mL) to the residue. Separate the organic

15 phase and add silica gel (8 g). After 1 hour, filter the mixture and wash the silica gel
with ethyl acetate (200 mL). Concentrate the filtrate to give the crude product 1 (3.05
g, 79% Yield, 95% HPLC purity). Dissolve the crude product 1 in hot isopropyl
alcohol (10 mL), add maleic acid (1.0 g, 8.6 mmol) in isopropyl alcohol (10 mL) and
cool. The preferred salt formé also include the mesylate salt (from methane sulfonic

20  acid in tetrahydrofuran) and the hydrochioride salt (from hydrochloric acid in
acetonitrile). After 2 hours, collect the solid and dry in a vacuum oven (60°C/10 torr)
for 4 hours to give the final desired compound 1a (3.39 g, 67% Yield, 97.9% HPLC
purity). mp 144-145 °C; 'H NMR (ds-DMSO) $8.20 (d, 1, J = 5 Hz), 7.63-7.20 (m, 9),
6.02 (s, 2), 4.37 (m, 2),4.29 (s, 2), 3.40 (M, 2); '°F NMR (de-DMSO0) 5 -113.0 (m); IR

25 (KBr) 1702, 1617, 1587, 1531, 1486 cm™'; MS (APCI) m / z (relative intensity) 369
(M+H) (100). Anal. calcd. for C2oH17N202FS*C4H;04: C, 59.50; H, 4.37; N, 5.78.
Found: C, 59.46; H, 4.45; N, 5.79. HPLC conditions: Column: Phenomenex Luna 3
micron Phenyl-Hexyl (100 X 4.6mm): Buffer: 20 mM NH4Oac, pH adjusted to 5.2
with HOAc. Eluant: Isocratic 1:1 MeCN and Buffer, 1.0 mL / min. UV detector at



Il HMx amne 8 (5.0 g, 40 mol) in toluene (50 nL) with potassium
carbonate (7.0 g) in water (25 nmL). Add 2-chloroacetyl chloride (9) (5. 0"
g, 44 mol ringe over a period of time of 5 mnuteggr F}@;ﬂi\@ hows
conpl ete c&q/gl?ls?%n in the organic 5 phase after 1 hour. t he ?)9rsgan| C
phase with water (20 nL), dry (MySO4)zgind concentrate to an oil. Add a few
seed crystals to induce conplete crystallization and collect the final,

?fﬂS' redzg@ﬁﬁPU@émia?uM 1§3R9=4 Q?nfén cdmp&?rfﬁo Ro=rt8 MM?obﬂﬁﬁhﬁa 18 ;9§7NK/R23

( CDCl 3) cempl.exedwmboram&ﬂaﬁ msng 1647 1539 cm1; M5 10 (APCI) m/ z
(relative intensity) 202 (MtH) (100), 109 (31). STEP F. Preparation of
(3fiuorobenzyl)-[2-(3-thieno[2, 3-d]isoxazol - 3-yl - phenoxy) - 2- (0xo0) -
ethyd ] -am ne (Scheme 11, Conpoundgkdmpld1A4 S H a~i " F 15 Mx 7 (16 g,
74 ml ), 10 (15.5 g, 77 mol), potassium carbonate (20.3 g, 147 mol) and
sodi um i o I%spg’a p eflux for
22 hours. %&fp cotrri,r’%lfrgﬁga ggﬁ@rﬁgf‘gﬂﬂi %&ltaiﬁgpzr%ﬂﬁagﬁi% x¥ure into a
m xture of ethyl apbenpsyl-ethyjl-amine (Gchenee i(a), Compovrdd) (1 L). Separate

t he Iaygmd 20 wash the organic phase with brine (0.5 L), dry (MSO),
and con Di ssolve the solid in hot toluene (200 mM-) and |let stand
overgni g MepﬁdM(Ztmmeﬂthﬁ )}-e8+fluarorbatzyl }-aming) {(Seheniesl (&), Cdmpalisli 9)ed
conpound 11 (24.8 g, 88%. rrp 94-96 C, 1HANWR (CDCI-3) 7.73-6.94 (m 9),
4.63 (s, 3), 4.58 (d, 2, J 6 Hz); 19F (CDCI3) 5-113.9 (mM; IR (KBr)
3314, 1653, 1531, 1497 cm 1 VS (APCIH) 25 (relative intensity) 383
(MtH) (100), 285 (7) 207 (10), | . calcd. for C20HL5N203FS: C,
62.82; H, 3.95; N, 7.33. Found:BTC, , 3.76; N, 7.21. WD 01/19832
PCT/ USOQl 24949

2. 0

Combine 3-fluorobenzylamine (5.0 g, 0.0400 mol), fused sodium acetate (3.28
g, 0;0400 mol) and 1,2-dibromoethane (7.51 g, 0.0400 mol) and reflux for several
15 hours. Pour the mixture into water and add sodium carbonate to create a basic pH.
Remove the unreacted 1,2-dibromoethane by distillation. Extract the left-over residue
with ether and evaporate to-obtain the final, desired compound. The compodnd can
form the hydrochloride salt. '

20 STEPL:
Preparation of (3-fluoro-benzyi)}-{2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl}-amine
(Scheme I(a), Compound 1)

@(\pr

Add dichloromethane to 3-thieno[2,3-d]isoxazol-3-yi-phenol (10 g, 0.046 mol)
25 or the appropriately protected 3-thienof2,3-d]isoxazol-3-yl-phenol as is known in the
art, and stir with sodium hydroxide (1M; 28 mL) to form the sodium salt. Combine the
sodium salt from 3-thieno[2,3-dlisoxazol-3-yl-phenol, (2-bromo-ethyl)-(3-fluoro-
benzyl)-amine (37.5 g, 0.161 mol) in toluene (100 mL) and heat (reflux) for 24 hours.
Allow to cool, filter the reaction mixture and evaporate off the solvent to give the final,



-38- STEPS G and H: Preparation of (3 fluorobenzyl)-[2-(3

t hi eno[ 2, 3-d] i soxazol - 3-yi - phenoxy) ethyl]-amne naleate (Schene 11,
Conmpound 1 ajydpin@gse N H fO":"COH O CO2H 5 To a sol ution ofcrsdodeddo 9.
10.5 mmol) in THE (20 nl), add 10 M borane- et hyl sulfide conplex in
tetrahydrofuran (3.2 nL, 32 nmol) and hggt (60C) for 2 hours. HPLC

anal ysis shows -2:1 mxture of the borane conplex of structure | and the
free ani ngegiredtompbitice Co hd Wy Be plitfigtPby distifatnclirdes rédiceanol (6 nl)
over a period of tine of 10 m nutes i ch causes an exothermto 48C. Add
10 di et hyPE®f8UF&-amine (4 m -) and heat (60C) for 1 hour. HPLC anal ysis
shows conplete conversion to the free am ne. Cool the m xture (45C),
concentrate (40C/ 20 torr) and add tetrahydrofuran (15 nL), nethanol (10
m.) and sodi um hydroxide (3M sol utExampkoi1fB)). Stir for 1 hour and

Lo the rosi MEMNS Brodi b Hryanbromeli32 a hiartbre Pifsstasti oty ™

After 1 hour, filter ghenoxy)etiy]-aminegSéhéme I) Comptsind 1§ t h et hyl
acetate ( ). Concentrate the filtrate to give the crude product 1

(3.05 g, teld, 95% HPLC purity). Dissolve the crude product | in hot
I sopropy! preddratien { QQ%,[EH-, 4y | sopropyl
al cohol (16é‘bm_) and é_gso-lg%lb The preflg?)r:g%%ggl @hg'rﬂnbis'(@ ggi’ffﬁyg}wggg t he

nesyl ate salt (from nethane sulfonic 20 acidfin tetrahydrofuran) and the
hydrochl oride salt (from hydrochloric agid } acetonitrile). After 2
hours, collect the solid and dry in a v@cu en (60C/ 10 torr) for4 hours
to give the final desired corrpounlﬂbla . ¥, 67% Yield, 97.9% HPLC
purito) rrp 144-145 C,'H NVR (d6-DMSO 88.20 (d, 1, J =5 Hz), 7.63-7.20
(m 931 6.02 (s, 2), 4.37 (m 2), 4.29 (s, 2), 3.40 (m 2);19F NWR

( d6- DVSO) 8 - 1C3mibiren3-flubfdbehz{ikRiine (3102g, 0.048 mdIpPchiddthanbi¢d g/ n 1, MS

APCI t t
( ) m 0. 1224%8!5 gncli \%ttlarn&%ngﬁl é@ mo?) and heat on a steam-bath for ~5 hours. Add

sodium hydroxide (15 g, 0.373 mol) to the cooled solution and heat the resulting

mixture on a steam-bath for ~30 minutes. Add water (~50 mL) to dissolve the

15  inorganic salts and extract the two-phase mixture twice with 25 mL and 13 mL
portions of benzene. Combine the extracts and remove the water by co-distillation
with benzene through a modified Claisen flask. The final desired compound may be
purified with further distillation.

20 STEPO:
Preparation of toluene-4-sulfonic acid 2-ftert-butoxycarbonyl-(3-fluoro-benzyl)-amino}-
ethyl ester (Scheme I(b), Compound 6)

0. __0
’/is?\ /\/\f
0~ o
Add p-toluenesulfonyl-chloride (0.71 g, 3.71 mmol), portionwise, to a mixture of
25 (3-fluoro-benzyl)-(2-hydroxy-ethyl)-carbamic acid dimethyl-ethyl ester (1 g, 3.71
mmol, prepared from 2-(3-fluoro-benzylamino)-ethanol by methods as are known in
the art), triethylamine (0.751 g, 7.4 mmol) and dichloromethane (6 mL). Stir the
resulting suspension vigorously overnight at room temperature. Add water (10 mL),
separate the organic layer, and extract the aqueous layer with dichloromethane (5



(MrH) (100). Anal. calcd. for C20H17N202FS- CAHA04: C, 59.50; H, 4.37; N .
5.78. Found: C, 59.46; H, 4.45; N, 5.79. HPLC conditions: Colum:
Phenomenex Jwigagvioks2 M cron Phenyl - Hexyl (100 X 4.6nmm): Buf f gerusdenigyy NHACac,
pH adjusted to 5.2 wth HOAc. Eluant: Isocratic 1:1 MeCN and Buffer, 1.0
mb. / mn. UV detector at i WO 01/ 198341PCT/ US00/ 24949 -39 230 nm Conpound
1: RT=4.2 mn; conpound 10: RT=7.6 mn; conpound 1: conplexed with borane,

RT=23. 3 @iL)) twﬁeECimiﬂlﬂeih hhra:rl rsmdmamanm tifrit &did (?BmL 20% in
fluoro-benzyl).-[ 2-( th| eng soxazol

R/, phenoxy) W J gm ne

( Schene Watgl), doyomighheemiurms EFG'FI’ e\iﬁpqﬁ?@ﬁa? gelvent tBfQ'V"> the f"a eslre

(2-bro ( ;5\%3‘5}%0 ound 9) F H

Br ~' Nmb %nh ﬁleff'dl?g?&ggsm(flamyﬁ{ea (5.0 g, 0. 040%bm) fused sodi um
acetate (3.28 g, 0.0400 nol) and 1, 2-di bronpet hane (7. 51 g, 0.0400 nol)
and gefl @ several 15 hours. Pour the nixture into water and add sodium
car bonat 0 Create a basic pH Renove the unreacted 1, 2-di bronoet hane by

di sti | | aRreparatiBriof §fludroebdnzi-[2(@thienci? Badjisowazdi-deyiphenany)-athyipamine

t 0- obt ai f des d. Th d f th
har ochl @ehaBelidy Comgoadds | B cparati on of (3

fl uoro-benzyl)-[2-(3-thieno[ 2, 3-dJi soxazol - 3ryl - phenoxy) - et hyl ] -am ne
(Schene I (a), Conpound 1) F 0O Adg-dichiorone}trane to

3-thieno[ 2, 3-dJi soxazol - 3-yl - phe nol) 25 or the
appropriately protected 3 thieno| -dj\sgfaz- = 3-yl-phenol as is known in

t he N
H
(o)
10 The title compound is prepared from a mixture of toluene-4-sulfonic acid 2-

[tert-butoxycarbonyl-(3-ﬂuoro-benzyl)-amino]-ethyl ester and 3-thieno[2,3-d}isoxazol-
3-yl-phenol essentially as described in Example 3, Scheme |, Step F. Itis understood
by one skilled in the art that the nitrogen may be debrotected by acid hydrolysis, to
give the final, desired compound.

15

Example 2
Preparation of 3-thieno[2,3-d]isoxazol-3-yl-phenol (Scheme |, Compound 7)

STEP A
20 Preparation of (3-bromoth|ophen-2-yl)—(3-methoxypheny|)methanone (Scheme |,
Compound 4)
r
=
/

~CH,
' Add phenyllithium (210 mL, 0.44 mol) dropwise, to a cold (5°C) mixture of 3-
bromothiophene (66 g, 0.40 mol) and ether (400 mL) over two hours to form the
25 lithiated thiophene intermediate. Add the lithiated thiophene intermediate mixture to a
cold (-70°C) mixture of THF and m-methoxybenzoyl chloride over three hours, then
quench the reaction with water and extract with ether. Wash the ether with 10%



art, and stir with sodiumhydroxide (1 M 28 nL) to formthe sodiumsalt.
Conbi ne" the sodiumsalt from 3-thieno[2, 3-d)isoxazol -3-yl - phenol ,

(2- br onmo- et hyyypisfostd Uor o benzyl)-amne (37.5 g, 0.161 nol) Jusbdiase (100
m.) and heat (reflux) for 24 hours., Allowto cool, filter the reaction

m xture and evaporate off the solvent tg2give the final, WO 01/19832

PCT/ USOQ 24949 -40 desired conpound. Conpound may be purified by

distillat Immmrwéteﬂww SO‘ifﬁllénea dzéﬁ’éﬁﬂrﬁte]tﬁ?elé aﬁ'dﬂerl::)lﬁff%% oil by

preparation of EB | uor o- benz 3-thieno[ 2 | soxaz

phenoxy) - oK %luﬁnm)ebtqmgmby, elgﬂn@whdwxpne;uenoﬁo‘ypewmm e)caneof

2-(3-fl uon dga%%. P

COETJDI ne 3@?3@?&?&%@ ‘?gamvﬁée lﬁwﬁ%{fﬁ W&g‘gg EH]%&?téPé\ttngﬁoF (10 g,

0. 124 nol )comnﬁundt(&@.1(93(75g{;Ylekﬁ)6nnp140°€hd heat on a steambath for -5
hours._Add sodium hydroxide (15 g, 0.373 nol) to the cool ed solution and
heat t?’ue resulting mxture on a steambath for -30 mnutes. Add water (-50
m) to di SSKEFB: the 15 inorganic salts and extract the two-phase m xture
twice with 25 ?I ortions of benzene. Conbine the extracts and
emove t hETRRVERORE e%bmngqthf ophen2)-(i-methsenpbaeymptbagene o (Scgme

C ai sen flagkmpdtied 6y nal desired conpound nay be purified with further

di stillation. EO STE O Preparation of toluene-4-sulfonic acid
2-[tert-butoxycarbonyl-(3-fluoro-benz B4- ethyl ester (Scheme I(b),
Compound 6) F H3 aP-__S O  Ovbi

CH;-0

10 Stir a mixture of (3-bromothiophen-2-yl)-(3-methoxyphenyl)methanone (7g,
0.024 mol), hydroxylamine hydrochloride (3.09 g, 0.048 mol) and pyridine (40 mL)
overnight at room temperature, and then heat the mixture (100°C-105°C) for four
hours. TLC (DCM) shows that the reaction is complete. Quench the reaction mixture
with water and extract with ether (three times). Wash the ether phase with HCI (3N)

15 and water, dry (MgSO,), filter and concentrate to yield an oil that solidifies.
Recrystallize the solid from ether:hexane to obtain the title compound (6.4 g, 87%
Yield), m.p. 102-103°C.

STEP C:
20  Preparation of 3-(3-methoxyphenyl)thieno[2,3-d]isoxazole (Scheme |, Compound 6)
;l‘
P~
cHO 35
Refiux a mixture of (3-bromathiophen-2-yl)-(3-methoxyphenyl)methanone
oxime (10 g, 0.032 mol), KOH (3.6 g, 0.064 mol dissolved in 10 mL water) and 2-
ethoxyethanol (40 mL) under nitrogen for one hour at 105-110°C. Add copper
25 chloride (0.16 g, 0.0016 mol) whereupon the reaction mixture becomes dark brown in
color. Heat the reacton for an additional four hours. TLC shows that the reaction is
complete. Add water and extract thé organics into ether. Wash the ether phase with

water, dry (MgSQ,), filter and concentrate to yield an oil. Purify the oil by column
(alumina) chromatography, and elute with 15% ether in hexane to obtain white



~ Add p-toluenesul fonyl-chloride (0.71 g, 3.71 nmol ), portionwi se, to a
gixture of 25 (3 fluoro-benzyl)-(2-hydroxy-ethyl)-carbanic acid = ° )
i met hyl - et r (1 g, 3.71 nmol, prepared from :

2-(3-fluor o@%glr@?%zgm no) - et hanol by net hods as are known il’rfrmtJ og/zgﬁ),
triethylamne (0.751 g, 7.4 mmol) and4gichl oronethane (6 nlL). Stir the
resul ti ng suspension vigorously overnight at roomtenperature. Add water
(10 ni), IR CPyStiNRz O tHEACH Stals T ettidh ie Wi th
i chi of e Rechd 0119832 PCT/ Fsishririabet/suty it At AR
or gani ¢ 6&%eYielma-RBIP2h citric acid (5 nl, 20%in water), dry with
sodium sul fate and evaporate the solvent to give the.final, desired
conmpound. The final compound may be purified by chromatography. 5 STEP P:
Pr epar atSTHEP &F.

(3-fLuorg-benzyl ) -L2:(3-thi epnol 2. 3-4d] i spxazok-.3- vl n it hyl]-am ne
(Sc hé&me rFB?','a%'éB %55}9@@;:2?@]}@@291-3-&};5&@ %ﬂ‘ﬁ%'ﬁ&?éé ou%d] S
prepared froma m xture of tol uene- ic acid 2-

[tert-butoxycarbonyl - (3-fluoro-be mJao] -ethyl ester and 3 .

t hi eno[ 2, 3-dJi soxazol - 3-yl - pheno 1 gply as described in Exanple 3,
Scheme 1, Step F. It is understog skilled in the art that the
nitrogen nmay be deprotected by acid hydrolysis, to give the final, desired
conpound. 15 Gombipé@nd skr upderatifrogercat H0°Giembftdredf $-(3soxazol - 3-yl - phenol

Syl (SPRERER AR sl GRE0F5 Wil st Rt BHSE oo
g, 0.69 mol) for nine hours. TLC (ethyl acetate: dichloromethane) shows the reaction
10 is complete. Cool the reaction mixture to room temperature, and pour into water.
Extract the organics into ethyl acetate:ether (50:50). and wash once with HCI (3N),
three times with water, dry (MgSO,) and evaporate to yield an oil. Purify the oil by

column (silica) chromatography, eluting with 5% ethyl acetate in dichloromethane, to
yield a solid. Recrystallize this solid (ether:hexane) to obtain the titte compound as
15 an orangeftan solid (3g, 40% yield), m.p. 114-116°C.

Examgie 3
Preparation of (R)-(-)-3-[3-(1-Benzyl-pyrrolidin-3-yloxy)-phenyl]-thieno[2,3-
djisoxazole hydrochloride and (3-Fluoro-benzyl)-[2-(3-thieno[2,3-d]isoxazol-3-
20 yl-phenoxy)-ethyl}-amine hydrochloride
Scheme | - STEP E:
Preparation of 3-[3-(2-bromo-ethoxy)-phenyl]-thienof2,3-djisoxazole (Scheme |,

Compound 9)
N<
7
BJO . /
25 Mix 3-thieno[2,3-d}isoxazol-3-yl-phenol (8.5 g, 39.1 mmol), potassium

carbonate (10.8 g, 78.1 mmol), and 1,2-dibromoethane (65 mL, 754 mmol) and heat
to reflux, under nitrogen. Cool the reaction mixture to room temperatiure, overnight.
TLC (50% ethyl acetate in heptane) shows that there is still some starting material
left. Reflux the reaction mixture for an additional 3 hours. Remove 1,2-

30  dibromoethane by vacuum distillation (45°C). Dilute the reaction mixture with water



r Y-'-CH3 Add phenyllithium (210 nL, 0.44 nol) dropwi se, to a cold (50

m xture of 3- bronothi ophene (66 g, 0 40 nol) and ether (400 ni) over two
hours to formybhenessz ! i thiated thiophene internmediate. Add t gy S‘l@i@&@d

t hi ophene internediate m xture to a cold (-70C) mxture of THE an

m nmet hoxybenzoyl chloride over three howygs, then quench the reaction with
wat er and extract with ether. Wash the ether with 10% WO 01/ 19832

PCT/ US00/ 2800%nLy e e Wi em et (2 kNBORL). Wisbh e B0tfloRKARAIELS (O

yield an oi|l. Purif éﬁ)t e oil col urm (alum na) chr omat ogr aphy, el uting

with hexaritiuyates (% deh@turaieﬁmh@ chigiida (150 mh); dpy Gda80.) and/acuo and
(eI RS DR b flrkd f2 b ok BN PP Back >
( 3- br onot Hiesiduebyojimn (s}hc:aatdhmmaﬂmgrgpnyr(souaakhybacetamm heptame. Combine

I a m
(3 br ofot e AERsials faftiohsd lah B Afh6sasitufioh solidies taatfrd the e

hydr oxy| argompdundr d tan solid (65209, 7% ¥idldg nol ) and pyridine (40 ni)
over ni ght :tm?oomterrperatur(g za)lél,d tﬁen hgat the m xture (100C 105C) for

four hours. TLC (DCM shows that.the reaction is conplete. Quench the

reacti on ngeHeme! et‘j'Ewater and extract with ether (three tines). Wash the
et her phase W|th HCI 3N) 15 and water, dry (MgSO4), filter and concentrate
to yiel d dfregarationsf 3s[§’r(3thf9m@spmp%dfqﬁ@m(ﬂ-lﬂillgm@t&*dbsﬂxaembrand 2{3r@-hexane

br eparat | qr e BT TAnlol el Bchemll, Borptipiblr, 7 © %0

Compound 6) N

X=Cl, Br

Stir a mixture of 3-thieno[2,3-d]isoxazol-3-yl-phenol (10.0 g, 46.0 mmol),

15 potassium carbonate (12.7 g, 92.0 mmol), 1-bromo-3-chloropropane (11.4 mL, 115
mmol) and N-methylpyrrolidine (70 mL) and heat (90-95°C) under nitrogen, for 18
hours. Cool the reaction mixture and pour into water (500 mL) and extract with ethyl
acetate (1x200 mL and 1x100 mL). Combine and wash the ethyl acetate extracts
with 5% aqueous sodium chloride (3x200 mL) and concentrate in vacuo to yield a

20 dark brown oil. Purify the crude product by silica gel chromatography
{[dichloromethane:heptane/(50:50)] to give the title compounds (6.5 g) as an amber
oil. This amber oil is a mixture of 3-[3-(3-bromo-propoxy)-phenyl}-thieno[2,3-
dlisoxazole (2.21 g, 6.65 mmol) and 3-[3-(3-chloro-propoxy)-phenyl}-thieno[2,3-
dlisoxazole (3.77 g, 12.8 mmol), as determined through NMR.

25
Scheme | - STEP F:

Preparation of (3-fluoro-benzyl)-{2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyi}-amine
hydrochloride (Scheme |, Compound 1)

30



CH30 s Reflux a m xture of , o
( 3- br onot hi ophen-2-yl) - (3- met hoxyphenyl ) net hanone oxinme (10 g, 0.032 nol),
KOH (3.6 gwdeiogs2m0! dissolved in 10 nL water) and 2- et peyxgbdtass (40
mL) under nitrogen for one hour at 105-110C. Add copper 25 chloride (0.16
g, 0.0016 nol) whereupon the reacti omsqi xture becones dark brown in ‘color.
Heat ‘the reactors for an additional four hours. TLC shows that the reaction
is conplete. Add water and extps t the organics into ether. Wash the ether
phase with water, dry (MgSO) ' and concentrate to yield an oil.
Purify the oil by colum ¢( ! ) chr t ography, and elute with 15%
ether in hexane to obtain WO 01/ 19832 / US00/ 24949 -43 crystals.
Recrystal lize the crystal s\fdlomNet her: hékan ield the title conpound (5
g, 68 %Yield), mp..51-52C @TER.oD 5 Pre tion of

3-thieno[ 2, 3-dJi soxazol - 3- yl - phenol (Schene I, Compound 7) HO Conbine and
stir under rWﬂxr @ﬁ@-ﬁiorﬂcﬂ@ﬁoﬂymh@nyﬂﬂh@ho&3-3]|soxazo le (8.70 g, 26.8 mmol),

met hoxyghen t hi enq[ 2, i sgxazol e 035 mol S‘ﬂ 8?;“ di n

hydr ochBdkP ?’W'a"@fﬂe(ﬂ%g %29 mrapi),rnqtesmrc@rbona@ 91 0L 34nH0p.:

di chl or gPLEABRRrIE Wa}&% be ML J 8Rd hest éﬁ@é”&'fé‘rh@gt Cegbl thEPesddht | ON

m xture to roomtenperature, tract the ozganlcsinto

into wal er
ethyl ambturedoeoomtemnperawe, TAR(CEMM showe thet the rqactmgmmoommlﬁtee ifuteres wit h

(5111 cafedprfbiibeda i anpidtetaet tad0 En ) ier Bhd coftinale kv | 07, £o o™
H)t I g i gd:ainpowm 1a (fred?bg}q)f?nvls;mst ambles oili Eru(iiytthelon lbymmi]bgranﬁii 2 1% rc1:e
Exanpl e&gﬁﬁhﬁﬁ?’i‘f‘ (’5? %)ﬁpg(acjoa}@ vﬁ% %tﬂ %ﬁ%ﬁ'%@lﬁ'gkg@ . 3pyl oxy) - phenyl ]
t hi gno[ gthanoltthicrefornqRe0 mid3ea hiL)te pH=2+8] Filter the resulting slurry, evaporate

VI - phene seaisigie @apiTal Fedheratl et B Bincqmecuirp g8 6. 54%) as

white powder, which is dried (60°C, 1.0 mm Hg) for 6 hours. Microanalysis (C, H, N)
is consistent with the final, desired product. mp= 217-220°C.

15 Schemel-STEPG:
Preparation of (S)-(+)-3-[3-(1 -benzyl-pyrroltd|n-3-yloxy)-phenyI]-th|en0[2 3-djasoxazole
hydrochloride (Scheme |, Compound 12)
MDL 813808

o’l
:N

S~

AL

20

To a solution (room temperature) of 3-thieno[2,3-dJisoxazol-3-yl-phenal (500

mg, 2.30 mmol), R-(+)-1-benzyl-3-pyrrolidine (417 mg, 2.35 mmol),
triphenylphosphine (604 mg, 2.30 mmol) and anhydrous tetrahydrofuran (5 mL), add
diethyl azodicarboxylate (409 mg, 2.35 mmol), under a nitrogen atmosphere and stir

25 ovemnight. Concentrate the reaction mixture (in vacuo) to a residue. Take the residue
up in ether (40 mL), wash with 5% NaOH (20 mL) and brine (20 mL), dry (MgSO,),
filter and evaporate (in vacuo) to yield an orange residue. Purify the orange residue
by column chromatography (50% ethyl acetate in heptane). Combine the appropriate



Preparatlon of 3-[3-(2-brono-ethoxy)-phenyl ]-thieno[2, 3-djisoxazol e (Scheme
|, ~ Conmpound 9) Bra/ 25 Mx 3-thi eno[2 3-dj i soxazof - 3-yi - phenol (8.5 g,
39.1 mol ), REb@SResEM carbonate (10.8 g, 78.1 mmol), and 1, 3-¢hRbdsest hane
(65 nmL, 754 mmol) and heat to reflux, under nitrogen. Cool the reaction
m xture to roomtenperature, overnight.46JLC (50% et hyl acetate in heptane)
shows that there is still sonme starting material |eft. Reflux the reaction

m xture fgacighshd édrm&aira& mstrtﬁm dredrarge bil4597P mq W@&ﬁ@@swwwum
distillation (45C). Dilute the reaction m xture wth water 01/ 19832

- PCT/ US001frae base imhot ethaneh, soel {tpash teraperatrehand Ryidifydeapttapproximatelynd ) .
Wash th ' . hlorid
S e ‘ég{r@&i?%ggeg%trﬁéfsc oifédritra %Eﬁ&\ Hixtu é@rﬁ %@;og%asfawahc oride

(150 ni), and ~concentrate (In vacuos 0 a rd conpound 12 as
a bl ack r esmngeil, fituiats (athyl dretate) and reatystallize otethandlsthyl aa&tate)toobtaln

h t Q% et hyl in _h nbi 5 t t

Fr act ons e camRodd s 8BRS 420 e 8l Vikp: SBcmanasis BBt o ©
conpound ggndisteAtwit thelfitdl dediréd cbrifohs! g& In 285281 (thetharbIC B=(-088y.epar at i on
of 3-[3-(3-brono 1ﬂR)eopoxy) phenyl ] -t hi eno 5 d] i soxazol e and 3-[3-(3- 10

Chl or o- pr RGP Qyl]-thieno[ 2, 3-d]isoxazol e (Scheme |, Conpound 9) N. X
X--Cl, Br Stir a mxture of 3-thieno[2, 3-d]isoxazof-3-yl-phenol (10.0 g,
46.0 ol ), 15 potassium carbonate (12.7 g, 92.0 mmol),

1- br ono- 3SchemedpiStepe (11.4 nl, 115 nmmol) and N-nethyl pyrrolidine (70

mixt ok apensaion gt GOER - EhbA AP mliibsr an bR Rypl EalE G R 200
mL and 1xh@érochlprid€¢8Soherae 3 Compelind h2) et hyl acetate extracts with 5%

aqueous sodi um chl oride (3x200 ni) mﬁgqgﬁgtrate in vacuo to yield a 20
dark brown oil. Purify the crude pr i1ica gel chromatography

e

The titte compound is prepared from S-(-)-1-benzyl-3-pyrrolidine,
15 - triphenylphosphine, and diethyl azodicarboxylate essentially as described above in
Example 1, Scheme |, Step B. Microanalysis (C, H, N) is consistent with the final
desired compound. [a]p *'= -26.3 (methanol, c=0.985). mp=168-170°C.

Examples 4-17
20 Examples 4-17 are prepared using techniques of paralle! synthesis.

Experimental conditions are described in detail for Example 4, with any variations in
procedures being noted for Examples 5-17.

25 Example 4
Preparation of (2-fluoro-benzyl)-[3-(3-thieno[2,3-d]isoxazol-3-yi-phenoxy)-propyl}-
amine (Scheme I, Compound 1)

MDL 813518-001
30



[ di chl or onet hane: hept anel (50: 50)] to give the title conpounds (6.5 g) as an
anber oil. This anber oil is a m xture of

3-[ 3- (3- br Q@ oPiee20XY) - phenyl ] -t hi eno[ 2, 3- d] i soxazol e (2.ptdrnsheoSeofy> Mol )
and 3-[3-(3-chloro-propoxy)-phenyl] thieno[2,3- d]isoxazole (3.77 g, 12.8
mol ), as determ ned through NVR 25 &gghene | - STEP F. Preparation of
(3-fluoro-benzyl)-[2-(3 thieno[ 2, 3-d]i soxazol - 3-yl - phenoxy) - et hyl ] -am ne
hydrochl ori de (Schene |, Conpound 1)>80 WO 01/ 19832 PGI/ USOOR4949 -45- 0 s
\NHI \ FOHO Mx 3-[3-(2-brono henyl ] thieno[2, 3-djisoxazo le
(8.70 g, 26.8 mmmol )., 3-fluoro-benzyly&t ne (1 g, 120 mmol ), -potassium
carbonate (9.30 g, 67.3 mml) S and acetonitrilj)e (anhydrous, 90 nL) and
heat at 75C, overni ght. Cool t®e fe tion m Fto roomtenperature. TLC
(DCM) shows that the reaction i conpl ete. Di the reaction m xture
with ethyl acetate (200 ni), fllter and conce teto g| ve conpound |

f b ' Pur i h | | t h
(3 T etnyl ) alaaite papire T o detar, S HbErmE PSRRI of | ¢ aci d i n
1o et hangjensp?), 31H]?§d¥aﬁbk29@3—'(3—1:h@9@-p?6{)(0x¥8pﬁéﬁﬂ-tﬁlen5? B-ngséﬁoleﬂﬁiﬂﬁ ping

slurry, evaporate and recrystallize met han o afford the title
conpoundlupmtenzyaming/40.63 ga5.0nmeb, petageium eaibenate {0. &fl i%ed-Q wowl) anda nm Hg)

f h d |
b bt i bt 66371 ater (B0:20) ahY hehP(ERCHoF sOHould. Goblifie redton des! re
(S)-(+) 'ﬁ'*IlIBe and iconesritrate ta give di residlugl Buyify inedasidye biricolhme(silicd) i soxazol e

hydr ochl gt isoGraphy Tty aédiiR) Edmbine He-agptoptitite frablidfie and concentrate

to give the title compound (0.36 g, 94% Yield) as an oil. Purity by LC/MS
(APCI)=100% area, [M+H] =383 g/mol.

10
Example 4A
Preparation of benzyl-[3-(3-theino[2,3-d]isoxazol—3-y|-phenoxy)-propyl]-amine
hydrochloride (Scheme |, Compound 1)

MDL 813221

H
\
(Q@ 0\/\/N }
s HCI

Stir a mixture of 3-(3-hydroxyphenyl)theino[2,3-d]isoxazole (3g, 13.8 mmole),
N-methylpyrrolidinone(25 mL) milled postassium carbonate (2 equivalents, 3.8g, 27.6
mmole) and 1-bromo-3-chloropropane (1.25 equivalents, 2.72g, 17.25 mmole and

20 heat to 90°C under a N, atmosphere. After 1 hour, add an additional 1.25 equivalents
of 1-bromo-3-chloropropane and heat the mixture for an additional 16 hours. Pour the
cooled reaction mixture into water (126mL) and extract with ethyl acetate (125 mL).
Wash the ethyl acetate extract with 3 x 50 mL water and concentrated in vacuo.

Elute the crude product through silica gel (60g) with ethyl acetate and combine the
25 pure fractions. Concentrate to give 3 g of amber oil which by NMR and HPLC is a

15



S?IN 20 To a solution (roomtenperature) of

3-thi eno[ 2, 3-dj i soxazol - 3-yl - phenol (500 ng, 2.30 nmol),

R-(+)-1-benzyl -3-pyrrolidine (417 ng, 2.35 mmwol), triphenyl phosphi ne (604
ng, 2.30 moiYO8’¥ hydrous tetrahydrofuran (5 niL), ‘add di E’FH $00/24949
azodi car boxyl ate (409 ng, 2.35 mmol ), unger a nitrogen atnosphere and stir
25 overnight. Concentrate the reaction ture (in vacuo) to a residue.

Kk h j | 40 i h with 59 OH (2 d bri
(20 mL): ot e ot 3B EanemarePReR ol seltepsianter S or ange
resi due. Pmmhfqprﬁﬁmy@ph&ﬂﬂ]-ﬂﬁﬁd[ﬂ,@-d]i@bxﬁzﬁléWs@iﬁ%@é%hﬂﬂhﬁe@@lﬁ%ﬁ%hy|
acetate in hep nhi ne_t he appraqpriate WO 01/19832 PCTI USOQ' 24949

t . Co
-46 fractiYee ﬁ@%ﬁ@m%@@ mRtolg o a-stisregpixture of (363(3rghlos®os vi el d) .
Di ssol ve t i i dif
Lo o ph apaepokEherdftyelloel dficiantle 57agpule BPHELETRS 75 thbiedalac ! ' 1Y
m xtur é (imilledcpetpssiymogarhonate(5.4g; 38 Hemuoidle) in Nimethylpy(rolidipone (20 ml.z}at and
tallj : tat . bt ai 541 titl

Crysta o (196 feedRe, BedlnelEBb R hinhed® Bloey AGF 2thouss, cl ey i th
the final @asiisrethixtorsand fourlinfoWater dfd xtraBE Wi Blhyl §citad®@)x 100mE}69- 170C.
Scherme | - St G io. Preparation of . .

(R-(-)- 3-‘{"?-56 ?h%emglnﬁﬁ‘;ﬁgmwm 8% aquapus esivum chioride eagcopcgnirateinzol e

hydr ochl oryego( BrAe i érud %rﬂaa%h yﬁb@%@?@ﬁﬁ e a’! acetaf td give BBAZIS! ©
conpound is prepared fromS-(-)-1-benzyl-3-pyrrolrdine, 1S
tri phdfyl p(ﬁdggWP[?e';*-daﬁwaﬁoéﬁmehazm)ﬂuobﬂkamﬂxae(zet‘msAafyayiew,@s%jblﬂﬂ bed

Coner st o PP arBEh I DlssoRe P e, L2 ool e el eo
c=0. 985) . mp)amdadidfrwith 37% HCI. Crystallize the compound from ethyl alcohol at 5°C
followed by drying at 90°C/ 8 hrs to give 1.699 (81%yield) of benzyl-[3-(3-theino[2,3-
dlisoxazol-3-yl-phenoxy)-propyl]-amine hydrochloride, mp=195-197°C. The
15 hydrochloride is 99.6% pure by HPLC. The IR (KBr), NMR (DMSO-d6) and MS
(M+1=365) are consistent with the proposed structure. Calc. for C21H21CIN,O,S:
62.91 %C, 5.28 %H, 6.99 %N, Found: 62.95 %C, 5.20 %H and 6.83 %N.

Example 5§
20 Preparation of (4-ﬂuoro-benzyi)-[3-(3-thieno[2.3-d]isoxazol-3-y|-phenoxy)-propyl]-
amine (Scheme |, Compound 1)

MDL 813519-001
0 H
N
S
I N
AN

F
The title compound is prepared from a mixture of 3-[3-(3-bromo-propoxy)-

25 phenyl]-thieno[2,3-d]isoxazole, 3-[3-(3-chloro-propoxy)-phenyl]-thieno[2,3-
djisoxazole, 4-fluorobenzylamine and potassium carbonate essentially as described
above in example 4. Combine the appropriate fractions and concentrate to give the

. title compound (0.36 g, 94% Yield) as an olil. Purity by LC/MS (APCI)=100% area,
[M+H]'=383 m/e.
30



Exanpl es 4-17 20 Exanples 4-17 are prepared using techniques of parallel
synthesis. Experinental conditions are described in detail for Exanpl e 4,
w th any VS(, fidogfds i N procedures being noted for Exanpl §rasshiizasdd

Exanpl e 4 Preparation of

(2-fluoro-benzyl)-[3-(3-thieno[2, 3-dj.4goxazol - 3-yi - phenoxy) - propyl ] - am ne
(Scheme 1, Conpound 1) MDL 813518-001 30 WD 01/19832 PCT/ US00/ 24949 -47 |/
" ON S OXI " 6,F o Conbine a nexhmi élm’rol total) of

3-[3-(3-brono- propoxy) - phenyl ] - threno | soxazal e,

3- [ 3- ( 3- cRrepasationgfd4sch zyl){ar(?eﬂuq@[%S ise %3208+ \i-phepexyj-propyll-

fl uor obenzyl am ne (0.63 g, rbonate (0.41 g, 3.0
mmol) and a 5 m xture of aceton[‘?al“%merl)ct?&ﬁﬁéztgli)a Eg) and heat (80C) for 30
hours. Cool the reaction m xturMDar8135208@1trate to give a residue. Purify
the residue by colum (silica) chromatography (ethyl acetate). Conbine the
appropriate fractions and concent Otfo giva the title conmpound (0. 36 g,
94% Yield) as an oil. Purify by L %‘KPQL) 100% ar ea, [ MrH +=383 g/ nol .
10 Exanpl e 4A Preparation of
benzyl - [ 3- (3-t hei no[ 2, 3-d] i sgXagoN. 3-yl - phen - propyqg- am ne
hydr ochl ori de (Scheme |, Co HS ) MDL 81 QAP

cl
The title compound is prepared from a mixture of 3-[3-(3-bromo-propoxy)-
phenyi}-thieno[2,3-dJisoxazole, 3-[3-(3-chloro-propoxy)-phenyl]-thieno[z,3-
djisoxazole, 4-chlorobenzylamine and potassium carbonate essentially as described
above in example 4. Purity by LC/MS (APCI)=100%, [M+H]'=399 m/e.
10
Example 7
Preparation of (4-methoxy-benzyl)-{3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propyl}-
amine (Scheme |, Compound 1)
MDL 813521-001

o )

S A\
\\O'N é

The title compound is prepared from a mixture of 3-[3-(3-bromo-propoxy)-
phenyl}-thienoj2,3-d]isoxazole, 3-[3-(3-chloro-propoxy)-phenyi}-thienof2,3-
djisoxazole, 4-methoxybenzylamine and potassium carbonate essentially as
described above in example 4. Combine the appropriate fractions and concentrate to

20 give the title compound (0.44 g, 100% Yield) as a solid. Purity by LC/MS
(APCI)=100% area, [M+H]*=395 m/e.

15

25



N 1, 15 HO Stir a mxture of 3-(3-hydroxyphenyl)theino[2,3-d]isoxazole
(3g, 13.8 mmle), N methylpyrrolidinone(25 nmL) milled postassium carbonate
(2 equival en , 27.6 nmmole) and 1-brono-3-chl oropropa

equi val ents,%go'}% %7 25 mmote and 20 heat to 90C under a NZPg%V?r%osI%E’e“?e
After 1 hour, add an additional 1.25 eqgpvalents of

1- br ono- 3-chl or opropane and heat the m xture for an additional 16 hours.
Pour the cooled reaction mxture ingQap@ies (125nL) and extract with ethyl
acetate (125 nL). Wash the ethyl ac tract with 3 x 50 nL water and
concent r at Re¢paratioacnf §3- (Hmem[ﬂﬁedhmxaeolpwﬁmnqxu)-pmlkth iopban-geyimetudy)

with ethyl acetate and conbi r Concentrate to give
3 g of anber oil which by ngﬁhg?%f%"gi §0M¢ 28832 PCT/ USO0/ 24949 -48
57:32 m xture of 3-[3-(3-chl oropr agbky§+3522+:001] - t hei no[ 2, 3-d] i soxazol e:
3-[3-(3- bronopropoxy)-phenyl]-theino[2,3-d]isoxazole . Use this material
inthe follow ng step. Add benzyl 679, 65ynmole) to a stirred m xture
of 3-[3-(3-chloro- propoxy)-phenyl] en N\3:§l] | soxazol e (57% pure by
HPLC) (39,13 nmole) and 5 m |l ed pot/assi um carbopate (5.4g, 39.0 mole) in
N-met hyl pyrrolidinone (20 m.) af m tenperatyle. Heat the reaction

m xture to 110C. After 2 hours\ Nthe reacfios nmixture and pour into
wat er sand extract with ethyl acetaté (3 x 100 . Wash the conbined
extracts with oNglec ] EIute

t he crude Er odﬁ{%%? e ﬁﬁgldléjﬁ? %El‘(fH({\n&?h et §I ace{a eto P@Bg@nz

10 (3-thep gpﬂl-ttuenq[%,a isoxazlg, 3- aﬁdxiw&pmpyy)}praanyﬂéh(eno%i@;- 49% yi eI d

o5 1PLC il J3nSRn RSB oo e Sty o3, 2, ©
(ioggou ng 1ﬂ§s¢ntxadrabofvagn ehalltnpln4 SConfbu!lé ﬂ%ﬂvyp:ﬂh& |fna:gt|amS andcolcentrate to gi ve
di 1 soifs oV e Hie BmpORAd (35 0k 484 ekt 2 o oP Y YA LIMS ARGHFH% e 15
hydr ochl oarel; [MsHP238%nwer e by HPLC. The IR (KBr), NWR (DVSO-d6) and Ms

(M+1=365) are consistent with the proposed structure. Calc. for
C21H21C N2Q2s:

Example 9
_ Preparation of [3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propyl}-thiophen-3-yimethyl-
15 amine (Scheme |, Compound 1) |
MDL 813523-001

The title compound is prepared from a mixture of 3-[3-(3-bromo-propoxy)-

20  phenyi]-thienof2,3-d]isoxazole, 3-[3-(3-chloro-propoxy)-phenyi}-thieno[2,3-
dlisoxazole, 3-thiophenemethylamine and potassium carbonate essentially as
described above in example 4. Combine the appropriate fractions and concentrate to
give the title compound (0.32 g, 86% Yield) as an oil. Purity by LC/MS (APC!)=98%,
[M+H]*=371 m/e.

25



62.91 %, 5.28 %, 6.99 %\, Found: 62.95 %, 5.20 % and 6.83 %\ Exanple 5
20 Preparation of

(4-fluoro-henzyl 3-(3-thieno[ 2, 3-d]i soxazol - 3-yl - phenoxy. - an ne
(Scheme I, ¥8 1) MDL 813519-001 O N S o F Thetltl%‘a%ﬁ? fd i s
prepared froma mxture of 3-[3-(3-brgjym-propoxy)- 25 phenyl]

thi eno[ 2, 3-dJi soxazol e, 3-[3-(3-chloro-propoxy)-phenyl]thieno[2,3

d] i soxazol e, 4-fluorobenzyl am ne WI um car bonate essentially as
descri bed above in exanple 4. Co appropriate fractions and

concent r sRrephration of piidin-3-yitriethy-{Bv B thiehd[R,33djisoxa 2 B-iphetpx@epropylpi | .
Purity by LG M5 (APCI)=100% ar e?% MITH +=383 ryf) 30 WO 01/19832
PCT1US00124949 - 49 Exanpl &yne ‘H%é’%? »&rPrgpoun

(4-chl oro-benzyl)-[3-(3-thi eno[ 4Bt B13824p09! - 3- y! - phenoxy) - propyl ] - am ne
(Schenme |1, Compound 1) MDL 813520-001 s N5 cl The title compound is
prepared froma m xture of 3-[3-( - pr opoxy) -

phenyl ] -t hi eno[ 2, 3-dJi soxazol e, orb| propoxy) - phenyl] thieno[2, 3-
d] i soxazote, 4-chlorobenzyl am ne carbonate essentially as
described above in exanple 4° (APCI) =100% [ M+H] +=399 ni e.

The title compound is prepared from a mixture of 3-[3-(3-bromo-propoxy)-
phenyl]-thieno[2,3-dJisoxazole, 3-[3-(3-chloro-propoxy)-phenyl}-thienc|2,3-
dlisoxazole, 3-(aminomethyl)pyridine and potassium carbonate essentially as
described above in example 4. Combine the appropriate fractions and concentrate to

10  give the title compound (0.28 g, 77% Yield) as and oil. Purity by LC/MS (APCI)=98%
area, [M+H]"=366 m/e.

Examgle 11
Preparation of 1-phenyl-2-[3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propytamino}-
15 ethanol (Scheme |, Compound 1)

MDL 813525

e} H

\/\/h,l

S~ HO

QLY

The titie compound is prepared from a mixture of 3-[3-(3-bromo-propoxy)-
phenyl]-thieno[2,3-d]isoxazole, 3-[3-(3-chloro-propoxy)-phenyi}-thienof2,3-

20 d]isoxazole, 2-amino-1-phenylethanol and potassium carbonate essentially as
described above in example 4 except that the column is eluted with a mixture of
dichloromethane:methanol (95:5). Combine the appropriate fractions and
concentrate to give the title compound (0.62 g, 100% Yield) as a solid. Purity by
LC/MS (APCI)=100% area, [M+H]'=395 m/e.

25



10 Exanple 7 Preparation of

(4- met hoxy- benzyl )-[3-(3-thieno[ 2, 3-ol i soxazol - 3-yi - phenoxy} propyl ] - ani ne
(Schene |, CQupeideszl) MPL 813521-001 15 H3CG-0 The title CpRpPasiatded
prepared froma mxture of 3-[3-(3-brono-propoxy)

phenyl ] -t hi eno[ 2, 3-dJi soxazol e, 3-[3-(3gghl oro-propoxy) - phenyl ] 4hi enof 2, 3-
d] i soxazol e, 4-net hoxybenzyl am ne and potassi um carbonate essentially as
descri bed above in exanple 4. Conbi BedpleMPr opri ate fractions and
concentrate to 20 give the title co 44 g, 100% Yield) as a solid,
Purity by LC Rspagatien of 3H{3ofR-@rrhenyl-piperaziad syl propoy-phenylthesef2,3-

PCT/ US00/ 24949 -50 Exanpl e &kl f

[3-(3-thieno[2, 3-d]i soxazolqlgpg{lfbg%éﬁéﬁﬁggr%wwuqqﬁl)phen- 2-yl met hyl -

am ne (Schenme 1, Conpound 1) MDL SNIBR2843B26-001 S JI \N S OS5 The title
conpound is prepared froma m xture of 3-[3-(3-brono-propoxy)-

phenyl ] -thieno[ 2, 3-d] i soxazol e, & [WR-(3-chl oro-propoxy)-phenyl]-thieno[?2, 3-
d] i soxazol e, 2-thiophenenet hyl a pot assi um carbonate essentially as
descri bed above in exanple bi ne t appLC\pri ate fractions and
concentrate to 10 give the &, conmpound .35 % Yield) as an oil.
Pur i tys by LC/ M5 (APClI)=100% aoéa, [ MrH +=37

The title compound is prepared from a mixture of 3-[3-(3-bromo-propoxy)-
phenyl]-thieno[2,3-d]isoxazole, 3-[3-(3-chloro-propoxy)-phenyl}-thieno[2,3-
dlisoxazole, 1-phenylpiperazine and potassium carbonate essentially as described
above in example 4 except that the column is eluted with a mixture of

10  dichloromethane:methanol (98:2). Combine the appropriate fractions and
concentrate to give the titte compound (0.36 g, 94% Yield) as an oil. Combine the
appropriate fractions and concentrate to give the title compound (0.50 g, 100% Yield)
as a solid. Purity by LC/MS (APCI)=100% area, [M+H]'=420 m/e.

15 - Example 13
Preparation of 3-(3-{3-[4-(4-fluoro-phenyl)-piperazin-1-yl}-propoxy}-phenyl)-thieno[2,3-
dlisoxazole (Scheme |, Compound 1)
MDL 813527-001

OLLO@F

20 The title compound is prepared from a mixture of 3-[3-(3-bromo-propoxy)-
phenyl]-thieno[2,3-djisoxazole, 3-[3-(3-chloro-propoxy)-phenyi}-thieno[2,3-
djisoxazole, 1-(4-fluorophenyl) piperazine and potassium carbonate essentially as
described above in example 4 except that the column is eluted with a mixture of
dichloromethane:methanol (99:1). Combine the appropriate fractions and
25 concentrate to give the title compound (0.44 g, 100% Yield) as a solid. Purity by
LC/MS (APCI)=100% area, [M+H]'=438 m/e.



Exanple 9 Preparation of [3-(3 o ,

t hi eno[ 2, 3- d] i soxazol - 3-yl - phenoxy) - propyl ] -t hi ophen-3-yl met hyl - 15 anmine °
(Schene 1, ?ﬁd 1) MDL 813523-001 S The title conpouRgrssetiRRAr €d
froma mxture Oof  3-[ 3-(3-brono-propoxy)- 20

phenyl ] -t hi eno[ 2, 3-d] i soxazol e, 3-[ 3:8#-chl or o- propoxy) - phenyl ]-thieno[ 2, 3
dJi soxazol e, 3-thi ophenenet hyl am ne and pot assi um carbonate essentially as
descri bed above in exanple 4. Conpiaf gq4appropri ate fractions and
concentrate to give the title conmpoun , 86%Y|eld) as an oil

Purity Pyepatatign QfAP@ i&ye%ﬂuqrmm]emdkmpem@-1 -RoPoY iy Hitienei@sh 124949

-51 Exanple 10 Preparati
pyri di n-3-yl met hyl - [ 3- (SQ{“ﬁl ear?g[e (Sghgg\esloggrzn(ﬂ ugd 1I) phenoxy) - propyl ] - am ne

(Schene |, Conpound 1) MDL 8135MDI0813528-0810 5 N The title conmpound is
prepared froma m xture of 3-[ 3- br ono- pr opoxy)
phenyl ] -t hi eno[ 2, 3-d] i soxazol 13- (3-chl oro- propoxy) - phenyl ] -t hi eno[ 2, 3-
d] i soxazol e, 3- (am nonet h)él ) pY and potassium carbonate essentially as
descri bed above in exanpge - he,a-pQr op ate fractions and
concentrate to Jo give t 77% Yield) as and oil.
Purity by LCI M5 (APCI) =98% QT ea, [ MEH] += é&ﬁ/ anple 11 Preparation of
1- pl"genyl 2-[3-(3-thieno[ 2,3-d]isoxazol -3-yl - phenoxy) - propyl am no] -

The titie compound is prepared from a mixture of 3-[3-(3-bromo-propoxy)-

phenyl]-thieno[2,3-d]isoxazole, 3-[3-(3-chioro-propoxy)-phenyl}-thieno[2,3-
dlisoxazole, 1-(2-flucrophenyl) piperazine and potassium carbonate essentially as
described above in example 4 except that the column is eluted with a mixture of .

10 dichloromethane:methanol (98:2). Combine the appropriate fractions and concentrate
to give the title compound (0.45 g, 100% Yield) as a solid. Purity by LC/MS
(APCI)=100% area, [M+H]'=438 m/e.

Example 15
15 Preparation of 3-{3-[3-(4-pyrimidin-2-yl-piperazin-1-yl)-propoxy}-phenyl}-thienof2,3-
dlisoxazole (Scheme |, Compound 1)
MDL 813529-001

Q
LL ST\ e
=)
The title compound is prepared from a mixture of 3-[3-(3-bromo-propoxy)-

20  phenyi}-thieno[2,3-d}isoxazole, 3-[3-(3-chloro-propoxy)-phenyi}-thieno[2,3-
djisoxazole, 2-(pyrimidyl) piperazine dihydrochloride and potassium carbonate
essentially as described above in example 4 except that the column is eluted with
50% ethyl acetate in heptane. Combine the appropriate fractions and concentrate to
give the title compound (0.50 g, 100% Yield) as a solid. Purity by L C/MS

25 (APCI)=100% area, [M+H]"=422 m/e.



15 ethanol (Scheme I, Conpound 1) MDL'813525 ONH \ Ho o The title
conmpound is prepared froma m xture of 3-[3-(3-brono-propoxy) -

phenyl ) -t hi ew ]|soxazol e, 3-[3-(3-chl oro-propoxy) - phepddudebofi®d! 2, 3
20 dJi soxazo ’é am no- 1- phenyl et hanol and pot assi.um car bonat e essent ially
as described above in exanple 4 excepisg.hat the colum is eluted with a

m xture of dichloronethane: methanol. (95:5). Conbine the appropriate
fractions and concentrate to give conmpound (0.62 g, 100% Yi el d)
as a solid. Purity by LC/I\/[S(APCI)E;I l‘ma M+H] +=395 me. 25 wo

01/ 19832 P@mp@@mwm{s (Sh@dﬁﬁl-cﬂnspxamlépﬂrmronybpropylamlno]-methyl}-

3-{3-[3-(4-phenyl - pi per, [ 2, 3- djisoxazol e
(Schene |, Compound 1) t%éf %%%é‘lféagﬁeo%w?géﬁgw‘f‘m conmpound i s
prepared froma m xture of 3-[3- (Rl 818530-000xY) -

phenyl ] -t hi eno[ 2, 3-d] i soxazol e, 3- (3-chl oro- propoxy) - phenyl ] -t hi eno[ 2, 3-
d] i soxazol e, 1- phenyl pi per azi ne, pot assi um car bonate essentially as
descri bed above in exanple 4 e hat the colum is eluted with a

m xture of 10 di chl or onet Q. 08: ). Conbine the appropriate
fractions and concentrataé M-Ne couopouypnd (0.36 g, 94% Yiel d)
as an oil. Conbine the appropfiate fractiohk C entrate to give the

a ligm
title conpound (0.50 g, 100% Yield) as a sol @'

ur\'i"s y by LC M5
(APClI 5=100% ar ea, [ MtH] +=420 ni e. 2
The title compound is prepared from a mixture of 3-[3-(3-bromo-propoxy)-
phenyi}-thieno[2,3-d]isoxazole, 3-[3-(3-chloro-propoxy)-phenyll-thienof2,3-
djisoxazole, 4-(aminomethyl) benzenesulfonamide hydrochloride monohydrate and

potassium carbonate essentially as.described above in example 4 except that the

10 column is eluted using a graded solvent mixture of dichloromethane:methanol (95:5).
Combine the appropriate fractions and concentrate to give the title compound (0.12 g,
27% Yield) as a solid. Purity by LC/MS (APCH=100% area, [M+H] =444 m/e.

Example 17
15 Preparation of 4-{2-[3-(3-thienof2,3-d]isoxazol-3-yl-phenoxy)-propylamino]-ethyl}-
benzenesulfonamide (Scheme |, Compound 1)
.MDL 813531-001

3

N

S \
N\ ‘ ;)\l \/an

H,N
The title compound is prepared from a mlxture of 3f[3-(3-bromo-propoxy)-

20  phenyil-thieno[2,3-d]isoxazole, 3-[3-(3-chloro-propoxy)-phenyi]-thienoj2,3-
dlisoxazole, 4-(2-aminoethyl) benzenesulfonamide and potassium carbonate
essentially as described above in example 4 except that the column is eluted using a
graded solvent mixture of dichloromethane:methanol (90:10). Combine the
appropriate fractions and concentrate to give the title compound (0.16 g, 35% Yield)

25  asasolid. Purity by LC/MS (APCI)=96% area, [M+H]'=458 m/e.



15 Exanple 13 Preparation of 3-(3-{3-[4-(4 ) )
f 1 uor o- phenyl ) - pi perazi n-1-yl ] - propoxy) - phenyl ) -t hi eno[ 2, 3- dji soxazol e
(Schene |, QooppeRd 1) MDL 813527-001 OMN F 20 The title HQiiessidad S
prepared froma m xture of 3-(3-(3-brono-propoxy)- phenylj

t hi eno[ 2, 3-dj i soxazol e, 3-[3-(3-chl otgg-pr opoxy) - phenyl] thieno[?2, 3-

dj i soxazol e, 1-(4-fluorophenyl) piperazine and potassium carbonate

essentially as described above E,Eh,ﬁgﬁgglsez& except that the colum is
eluted with a mxture of dichlo ane. met hanol (99: 12. Conbi ne the

appropri at e Examplesii8-2tharexyeparedusingteshnigues otpanalielisynthesisonpound (0. 44

g, 100%-Yi.glk ' Pl - = . [ +=438
. vorsterHenaFebdiidsirs skttt qelni BPEQRRE T Wit dhf eratbiistn

3- ( 3- { 3ptoteddreis| heingongtied figr Exgmples 49:26. 1- y| | - pr opoxy} - phenyl ) - t hi eno[ 2, 3-
dj i soxazol e (Schenme |, Conpound 1) MDL 813528-001 o s N 5 F The title
conﬁound Is prepared froma m xture of 3-[3-(3-brono-propoxy)-

phenyl ] -thieno[ 2, 3-d]isoxazol e, 3gkdmiple 48! or 0- pr opoxy) - phenyl] thieno[ 2, 3-
d] i soxazol e, 1-(2-fl uorophenyl ) f)l[?oer azl ne_ and got aﬁ% car bg&%ﬁ _
essent i aPrgpafationjel@rmethiexybenay!}-i2-Grtajgnol2. 2-disexaso hepxy, i s
eluted with a mxture of i g"ﬁifi,é:{]gd%g{gqg Eartbouragnol (98:2). Conbine the

2 )

appropriate fractions and concentrate to &I ve the title conpound (0.45 g,
100% Yield) as a solid. Purity BDLBIZE32-0QPCl)=100% area, [ M+H +=438 i e.

Exanpl e 15
o)

N\
o 0
UL ,
© H,C
Mix 3-[3-(2-bromo-ethoxy)-phenyl]-thieno{2,3-d]isoxazole (0.324 g, 1 mmol),
potassium carbonate (0.28 g, 2 mmol), 2-methoxybenzylamine (0.686 g, 5 mmol) and
acetonitrile (anhydrous, 4 mL) and heat at 75°C for 16.5 hours. Cool the reaction
mixture and filter through a Waters Sep-Pak silica gel cartridge (1 g) using ethyl
15  acetate. Combine the appropriate fractions and concentrate to give a residue. Purify
the residue by column (10 g silica) chromatography using a step gradient of 60%
ethyl acetate in heptane to 100% ethyl acetate to give the titlte compound (342 mg,
- 90% Yield). Purity by LC/MS (APCI)=99%, [M+H]'=381.

10

20 Example 19
Preparation of (4-fluoro-benzyl)-[2-(3-thienof2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-amine
(Scheme |, Compound 1)
MDL 813728-001

25
The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyi}-thieno[2,3-

dlisoxazole, potassium carbonate, 4-fluorobenzylamine and acetonitrile essentially as
described above in example 18 except that the column is eluted using a solvent



15 Preparation of

3-{3-[3-(4-pyrimdin-2-yi-pi perazin-1-yl) - propoxy] - phenyl ) - thleno[2 3-

d] i soxazol e (Schene I, Conpound 1) MDL 813529-001 ~ ~ s QN The
Ve conpound VOBWEEBRred froma nixture of 3-[3-(3-bromno- propBQ?Pﬂmﬁf“9
phenyl ] -thieno[ 2, 3-d] i soxazole, 3-[3-(3 | or o- pr opoxy) - phenyl ] -t hi eno[ 2, 3
d] i soxazol e, 2-(pyrimdyl) piperazine d?ﬁydrochlorlde and potaSS|um

car bonat e S scr.i bed aboye t. th he

ol b | SOEFIRTEQY 4P SthFEaretatnjn Pabiehs, 1o 100 aiR RcStale, BAR mECMS

appr opri ataPCnars0%npv =gggicentrate to give the title conpound (0.50 g,
100% Yield) as a solid. Purity by LCMs 25 (APCl)=100% area, [MtH +=422
me. WO 01/19832 PCT1US00124949 -54 Exa Ieb 16 Preparation of
4-{[3-(3-thieno[ 2, 3-d] i soxazol - 3-yl Qﬂ@&# propyl am no] - rret hyI }-
benzenesul f E¢Rioro- é;&w ?go'gé ¥ NH2
The t F’?I e cg%ﬁ?n{?ﬁ epaﬂroe% from ag-%ﬁig?%@és-g Qop@%i %r ono- prg’(‘)hpoxy)
phenyl ] -thi eno[ 2, 3- d] i soxazolging($cherae bf@@m@ombbxy) phenyl ] -t hi eno[ 2, 3-
d] i soxazol e, 4- (am nonet hyl ) benzq\FBElg1f39g§rﬁoqe hydr ochl ori de nonohydrate
and potassium carbonate essentially as escri bed above in exanple 4
except that the io colum is el ut Spng a graded solvent m xture of

di chl or onet hane: net hanol (95:5). bi he—t he approprl ate fractions and

concentrate to give the title conpound (0. 18 g 7% Yield) as a solid.
Purity by LC/ MS. (APCI)=100% agear{] MrH| +=444 Exanpl e 17

N

4

0 cl

The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenylj-thieno|2,3-
10  dJisoxazole, potassium carbonate, 4-chlorobenzylamine and acetonitrile essentially
as described above in example 18 except that the column is eluted using a gradient
of 40% ethyl acetate in heptane, to 100% ethyl acetate. Purity by LC/MS
(APCI1)=100%, [M+H]"=385.

15 Example 21
Preparation of (3-fluoro-benzyl)-[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-amine
(Scheme |, Compound 1)

MDL 813730-001
o]
N
N

S H
LN /\Q

o F

20 The title compound is prepared from 3-[3-(2-bromo-ethoxy)—phenyl]-thi_eno[2,3-

dlisoxazole, potassium carbonate, 3-flucrobenzylamine and acetonitrile essentially as
described above in example 18 except that the column is eluted using a graded
solvent mixture of 40% ethyl acetate in heptane to 100% ethyl acetate. Purity by
LC/MS (APCI)=100%, [M+H]"=369.

25



15 Preparation of _
4-{2-[3-(3-thieno[ 2, 3-d] i soxazol - 3-yi - phenoxy) - propyl am no] - et hyl } -
benzenesul {yyiandde (Scheme |, Conpound 1) MDL 813531- 001 p@radbdieesd "/ 10
"OH2N The title conpound is prepared froma m xture of

3- 13- (3- brono- propoxy) - 20 phenyl ] -tdgzeno[ 2, 3-dJi soxazol e,

3-[3-(3-chl oro- propoxy) - phenyl ] -thi eno[ 2,3 dJi soxazol e, 4-(2-am noet hyl)
benzenesul f onam de and potassi um ExafpRP2® essentially as described above
in exanple 4 except that the colum IS el uted usi na 3{I-m%raded sol vent

mi xture direpar@kipp Obifemeiind-bepry ki (3-thirncld3-dlisg engxithedivl-at e
fractions and concentrate it und (0.16 g, 35% Yield) 25
as a solid. Purity by LU hga{%ééﬁ?églg%gé@goﬁﬁﬂiﬂ +=458 me. WO 01/19832
PCT/ US00/ 24949 -55 Exanpl es 18MIX $I3%31HAB1 18- 26 are prepared using

techni ques of parallel synthesi Experimental conditions are described in
detail for Exanple 18, with a Pations in procedures being noted for
Exanpl es 19-26. 5 Exanple 18 ara?ﬁ)? 0
(2- met hoxy- benzyl)-[2-(3- th| eng[ 2, 3-d] i qoxa 3 yl - phenoxy) - et hyt] - am ne
(Schene |1, Conmpound 1) }32 001 s QN\H ?'N |

CH
5
The titte compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl]-thieno[2,3-
dlisoxazole, potassium carbonate, 4-methylbenzylamine and acetonitrile essentially

as described above in example 18. Purity by LC/MS (APC1)=100%, [M+H]"=365.

10 Example 23
Preparation of (3,4-dichloro-benzyl)-[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-
amine (Scheme |, Compound 1)
MDL 813733-001

oL e

15 - The title compound is prepared from 3-[3-(2-bromo—ethoxy)-phenyl]—tmeno[z 3-
dlisoxazole, potassium carbonate, 3,4-dichlorobenzylamine and acetonitrile
essentially as described above in example 18 except that the column is eluted using
a graded solvent mixture of 40% ethyl acetate in heptane, to 100% ethyl acetate.
Purity by LC/MS (APCI)=100%, [M+H]'=419.

20 '

Example 24
Preparation of [2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-thiophen-3-y|methyl-
amine (Scheme |, Compound 1)
MDL 813734-001



H3C M x 3-[3-(2-brono-ethoxy)-phenyl]=thieno[2, 3-d]isoxazole (0.324 g, 1
nmol ), potassium carbonate (0.28 g, 2 mol), 2-methoxybenzyl anmi ne (0.686 g,

5 mol) and .trile (anhydrous, 4 nL) and heat at 75C ours.
Cool the reaﬁ@?ﬂgy&i xture and filter through a Waters Sep- F}%@#%ggé' gel
cartridge (1 g) using ethyl 15 acetate. _g&onbine the appropriate fractions
and concentrate to give a residue. Puri?y the residue by colum (10 g
silica) chronmatography using a step gradient of 60% ethyl acetate in

hept ane to 100% et hyl acetate to t|tIe conmpound (342 ny, 90%
Yield). Purity by LC M5 (APCl) =999 20 Exanple 19 Preparation
of (4 fluoro-benzyl)-(2-(3-thi ), 3-dj i so¥azo=R- yl - phenoxy) - et hyl ] - am ne
(Schene |, Compound 1) MDL 81 ! O F 25 The title
conmpound is prepared from 3- [ ¢fr ono- et hoxy) - phenyl ] thieno[ 2, 3-

d] i soxazol e, pot assi um car bonate, 4-fluorobenzyl am ne and acetonitrile

essentially asT %IB%%WMEQU%MGPN@)@HSB&%@-Q‘Qﬂ@p@ﬂwlﬁwmﬂé@am 3-s

acetate | aEeaR, BoRLsiE oo A RS EAhyamie toRfEE) aBqrdidy o)

[M +H] += 3§mthétqg Metals, 26)(1088) eﬁansso and cat:etomtnle essentlally as described above

(Scherte | St 18" Sickl Bef 160 Byt g ctecdofthe RelckBR hixid botore °" €

heating. Purity by LC/MS (APCI)=100%, [ M+H] "357

Example 25
10 Preparation of [2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyi]-thiophen-2-yimethyl-
amine (Scheme |, Compound 1)
MDL 813735-001
o]
N\
S. ;
QT v
(o]
The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyi}-thienof2,3-
15 djisoxazole, potassium carbonate, C-Thiophen-2-yl-methylamine and acetonitrile
essentially as described above in example 18 except that the column is eluted using

a graded solvent mixture of 40% ethyl acetate in heptane, to 100% ethyl acetate.
Purity by LC/MS (APCI1)=100%, [M+H]"=357.

20 . Example 26
Preparation of pyridin-3-yimethyl-{2-(3-thieno[2,3-d)isoxazol-3-yi-phenoxy)-ethyl]-
amine (Scheme I, Compound 1) '
MDL 813736-001

(o]

N

N
A v an
(0] _—



OCl The title conpound is prepared from

3-[3-(2-brono-et hoxy) - phenyl ]-thieno[2,3- 10 d]i soxazol e, pot assi um ’

car bonat e, (ﬁf] ?obenzyl am ne and acetonitrile essentiall ,%gécrl bed
above in exarrp 8 except that the colum is eluted usi ng a gradi ent of
40% et hyl acetate in heptane, to 100¥get hyl acetate. Purity by LC/ M5
(APCI ) =100% [ M#H] +=385. 15 Exanple 21 Preparation of

3-fl b
(Scher 1 ot pimbolyidls Midhed gl S B0 Blamb ) PO R A3 e

gorrpourmusosa;olemmeasmmmr{ase (&(ammmethl may@glpn@ngllqcetqwteleo[ 2, 3-

i SOX

O S Ox gl AR BRI rarad 1 ASGORM B R depasiieny 111 e
el u(t) ed ﬁlﬂam Begntadmith ‘% neathamobin dmblwéméﬁﬁnegdnﬂlthaceMrﬂsmlutbépt ane to
111 Tt S PR A

(4- et hyl I o il
(Schemmlq‘a%‘i)r%{(;du?édﬁél?u Ib2137 31- 010!;?0@39 [N%Ithb:(mzecn%y) ethyl]- am ne

Example 27
Preparation of 2-[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-1,2,3,4-tetrahydro-
10 isoquinoline (Scheme 1, Compound 1)
MDL 813841

o3 3

HCI
-Mix 3-[3-(2-bromo-ethoxy)-phenyl]-th|eno[2,3-tﬂxsoxazole (0.400 g, 1.23

mmol), potassium carbonate (0.345 g, 2.50 mmol), 1,2,3,4-tetrahydroisoquinoline

15 (0.532 g, 3.99 mmol) and acetonitrile (5.0 mL) and heat at 75°C, overnight. Cool the
reaction mixture and filter through a Waters Sep-Pak 1 g silica cartridge (ethyl
acetate). Combine the appropriate fractions and concentrate to give a residue.

- Purify the residue by column (10 g silica) chromatography using a graded solvent

mixture of 10% ethyl acetate in dichloromethane to 20% ethyl acetate in

20 dichloromethane. Dissolve the free base in ethanol and acidify with ethereal
hydrochloric acid, concentrate to a sticky residue, triturate (methanol:ethyl acetate)
and collect the powder. Recrystallize the powder (methanol:ethyl acetate) to obtain
the title compound as white crystals (0.285 g, 56%). mp=202-204°C. Microanalysis
(C, H, N) is consistent with the final, desired compound.

25 '

30



The title conpound is prepared from 3-[ 3-(2-brono-ethoxy)-phenyl ]
thieno[?2,3- d]i soxazol e, potassium carbonate, 4-nethylbenzyl am ne and
acetonitril e 1y as described above in exanple 18. P o3l O VS
(APCI)leO% ﬁl 2265 10 Exarrpl e 23 Preparation of Erfusi

(3, 4-di chl oro-benzyl)-[2-(3-thieno[ 2, 3-.ghl soxazoi - 3-yl - phenoxy) -et hyl ] -

am ne (Schene |, Conpound 1) ML 813733 001 SHcl ocl 15 The title
conmpound- |s prepared from 3-[3-(2- %xy) phenyl ] -thi eno[ 2, 3-

d] i soxazol e, potassi um carbonate, obenzyl am ne and acetonitrile
essenti al IRreaaratiee of 3-Héd2-éﬁtphenylfplp&mm1eyl):eﬂ’®wkmeﬂyliaﬂ'\letﬂﬁ!é'l swiligaxazole
eluted using a graded sol f_ 4 etate in heptane, to
100% et hyl acetate. Puri tW@ Wffxﬁeﬁ gﬁ%mhm +=419. 20 Exanple 24
Preparati on of MDL 813930

[ 2- (3t hieno[ 2, 3-d]isoxazol - 3-yi - phenoxy} et hyl ] -t hi ophen- 3-yl net hyl - am ne
(Scheme |, Conpound 1) MDL 813734F 08 0@%/ 19832 PCClI USOo/ 24949 -58 N S
N" S O The title compound is p !

pxazol e, potassium carbonate,
t hi ophen- 3-yl - et hyl anmi ne (pr@&pafrdd, accordi Ng™ g ynt hetic Metal s, 26
(1988) 153-168) and acetonitr psentially as ri bed above 5 in
exanple 18, except that water (0.40 miCl) is addes=to the reaction mxture

before heati nﬁll 5) lf:;» (é %rc?r%o-e%oxy)—s)ﬁgr%lﬂ-thlgr?oo/& 3[-MH s'EJ[L(azg)I 7(0.456%% |f3 25
mmol), potassium carbonate (0.345 g, 2.50 mmol), 4-phenylpiperidine (0.595 g, 3.69
mmol) and acetonitrile (5.0 mL) and heat at 65 C, overnight. Cool the reaction
mixture and filter through a Waters Sep-Pak 1 g silica cartridge (ethyl acetate).

10  Combine the appropriate fractions and concentrate to give a residue. Purify the
residue by column (10 g silica) chromatography using a solvent mixture of 60% ethyl
acetate in dichloromethane. Dissolve the free base in chloroform and acidify with
ethereal hydrochloric acid and concentrate to a beige foam. Triturate the beige foam
and recrystallize (methanol:ethyl acetate) to obtain the titlte compound as white

15 crystals (0.366 g, 67%). Microanalysis (C, H, N) is consistent with the final, desired
compound. mp=185-187°C.

Example 29 _
Preparation of [2-(3-thieno|2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-(2-trifluoromethyl-
20 benzyl)-amine (Scheme |, Compound 1)
MDL 814359-001

T H:zb
LN F
(o)

The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl]-thieno[2,3-
djisoxazole (0.250 g, 0.771 mmol), potassium carbonate (0.205 g, 1.48 mmol), 2-
25 (triﬂuordme‘ﬂwyl)benzylamine (0.676 mg, 3.86 mmol) and acetonitrile (4 mL)
essentially as described above in example 18 except that the reaction is run overnight
and the compound is purified by column using a solvent gradient of 5% ethyl acetate



I 0 Preparation of _ o
[ 2- (3-thieno[2, 3-d]isoxazol - 3-yl - phenoxy) - et hyl ] -t hi ophen-2-yl net hyl - ami ne

(Scheme 1, d 1) MDL 813735-001 S H O The title | S
prepared fr =13 (2- brono- et hoxy) - phenyl ] -t hi eno[ 2, 3- 1¥%@g@ﬂol e,
pot assi um carbonate, C Thi ophen-2-yl -ggthyl amine and acetonitrile
essentially as described above in exanple 18 except that the colum is

0006 et 1 HeAlordmBiRElo 18:% igtneiof Sty oef S LNE i Bhfipblind P 20 10
Pr epar at(0811d, 96% Yield). Purity by LC/MS (APCI)=99%, [M+H]*=419.

pyridin-3-ylnmethyl-[2-(3-thieno[ 2, 3-d]isoxazol - 3-yl - phenoxy) - et hyg- am ne
(Scheme |, Conmpound 1) MDL 813736-001 \C\N " N O WD 01/19832

PCT/ USO0/ 24949 -59 The title com?%;par ed from

3-[3-(2-brom- et hoxy) - phenyl ]-thieng| 2, 3- | soxazol e. potassi um car bonat e,
3- (af nomet H%X?W:%Q‘gﬁﬁﬂgam using tec ﬁtquﬁfﬂ"ehym@%‘ﬂ?-i bed above in
exanpl e FBeReRll chhdiiond sreUdstiiBedrPdétaltin ExdrhbIBLIE) Withsarfy vériationd inh 10%
met hanolé(?ﬁ g@chl or orre'?hang ans? tﬁe coﬁgrr}lnllés eﬁsut ed 5 usrﬁ,lng a graded

sol vent procedures being notast for ksamplesdfitB4.or onet hane, to 6% methanol in

di chl oronet hane. Purity by LG M5 (APCI)=100% [ M+H] +=352. Exanpl e 27

Preparation of Example 30
2-[2-(3-thieno[ 2, 3-d]isoxazol - 3-yi- - et.hyld]z- 1,2,3,4-tetrahydnr 10
i soqi ndireparation BE&SH(2-pipshigahyi-ethoxyxphenyiithiene[2,3dplisoxazole (Scheme |,

Compound 1)
MDL 814356-001

The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl]4thieno[2,3-

15  dlisoxazole, potassium carbonate, piperidine and acetonitrile essentially as described

above in example 18 except that the reaction is run overnight and the compound is

purified by column chromatography using a graded solvent mixture of 5% ethyl

acetate in dichloromethane to 10% methanol in ethyl acetate. Purity by LC/MS

(APCI)=98%, [M+H]"=329.
20 _

Example 31
Preparation of (2,4-difluoro-benzyl)-[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-
amine (Scheme |, Compound 1)
MDL 814357-001

0\’\

S l N HP,@
N F
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25 F
The title compound is prepared from 3-{3-(2-bromo-ethoxy)-phenyl}-thieno[2,3-

djisoxazole, potassium carbonate, 2,4-difluorobenzylamine and acetonitrile
essentially as described above in example 18 except that the reaction is run overnight



M x 3-[3-(2-brono-ethoxy)-phenyl ]-thieno[2, 3-d]isoxazole (0.400 g, 1.23
nmol ), potassium carbonate (0.345 g, 2.50 mmol ), 1,2,3,4

t et rahydroi soqui noline 15 (0.532 g, 3.99 mmol) and acetonitrile §5.0 )
and heat at MeOVWE night. Cool the reaction mixture and fPETAPIWMMIugh a
Waters Sep-Pak 1 g silica cartridge (etg§l acetate). Conbine the
appropriate fractions and concentrate t04give a residue. Purify the

resi due by cohgnn“§%p a‘sill%%) chr omat ogr aphy using a graded sal vent

m xt ure ofenddbe sompound is pyrified by.clums cemAatageRRhy Using agrmdedisalyente i n 20
di chl o OTRRGIRE of EYSEHRYNRetAl8 if BERAICRGTE1HAReDNIP InchhoR i Sl Vackistd.

ethereal hydrochloric acid, concentrate to a sticky residue, triturate
(et hanol Pawrityby bEAWSHAPCHRI8% dM+1=387e powder. Recrystallize the powder
(et hanol : ethyl acetate) to obtain the title conpound as white crystals
(0.285 g, 56% . np=202-204'C. Mcroanalysis (C, H N is consistent with
the final, desired conpound. 25 30 BEXamiplel$B32 PCT/ US00/ 24949 -60 Exanple
28 Preparatjon of . . .

3-{3-[2-( 4%%%{9{'%FE@‘?-&M#PEQ-WZ-Y&%(%}P!%*R%§10F'§?¥ﬁ@h§tykpﬁ-ea?w&twb| e
hydrochl oride (Schenme I, ConpgniRg (Sthéfhk 1868M88und®) M X

3-[3-(2-brono-et hoxy) - phenyl ] -thi eno[ 2, 3-d] i soxazole (0.400 g, 1.23 nmol),
pot assi um carbonat e (0.345 ¢, 2.50MBPkA358-00Heny| pi peri dine (0.595 g, 3.69
nmol ) and acetonitrile (5.0 m.) and hea{ at 65 C, overnight. Cool the
reaction mxture and filter through rs Sep-Pak | g silica cartridge
(ethyl acetate). 10 Conbi ne the approp=ate Tryctiong and concentrate to
give a residue. Purify the resigde iy colum (10 i 1ica) chronmatography
using a solvent m xture of 60% & nacet at e il cBl or onet hane. Di ssol ve

the free base in chloroformand dofy with eth Al hydrochloric acid
d trat hei f Tri t bei f .
Fecry@al1i zo (NBANESBAERYF oprmeoR s BhSprmastersrehEnibisnalad

white djisoxazole, potassium carbonate, 2,6-difluorobenzylamine and acetonitrile
essentially as described above in example 18 except that the reaction is run overnight
and the compound is purified by column chromatography using a solvent gradient of
5% ethyl acetate in dichloromethane to 10% methanol in ethyl acetate. Purity by
15 LC/MS (APCI)=99%, [M+H]'=387.

Example 33
Preparation of adamantan-1-yl-{2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-amine
(Scheme |, Compound 1)

2 MDL 814355-001
0
\,—\ _H
S.
B
AL

The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl}-thieno[2,3-
dJisoxazole, potassium carbonate, 1-adamantanamine and acetonitrile essentially as
described above in example 18 except that the reaction is run overnight and the

25 compound is purified by column chromatography using a graded solvent mixture of
5% ethyl acetate in DCM to 10% methanol in ethyl acetate. Purity by LC/MS
(APCI)=97%, [M+H]"=395.



1s crystals (0.366 g, 67%. Mcroanalysis (C, H N) is consistent with the
final, desired conpound. np=185-187C. Exanple 29 Preparation of ’
[ 2- (3-t hi enpd gi/ivs3sd] | soxazol - 3-yi - phenoxy)-ethyl]-(2 trifl perasedsighs 20
benzyl)-amine (Schene 1, Conpound 1) MDL 814359-001 i~N\ a~S, | \~F/ C
F The title conpound is prepared fror83-

3-[3-(2-brono-et hoxy) - phenyl ] -t hi eno[ 2, 3- dJi soxazole (0.250 g, 0.771
nol ), potassi um carbonate (0.205Examplé84nmol), 2 25

(trifluorgne be 386mm tonlt e (4 nm
essenti al I% %\a’ﬁ%& {téﬂé%m& [?gz"?'ﬂﬁ ‘<¥[’ ke Lﬁ'ﬁhyﬂ%é’t &I o§1 i S :
run overni ght and the ke usi ng a soI vent
gradi ent of 5% et hyl acgégtﬂg,t\e\lﬁ)“%éﬁ 198?‘2@ %%0%%?234 -61 in
di chl or onet hane to 10% net hanol MBL814360-88%tate to give the title conpound
(0.311 g, 96% Yield). Purity b C M5 (APCI)=99% [ MtH] +=419. Exanple 30-34
s Exanpl es 30-34 are prepared 0 hni ques of parallel synthesis.
Experinmental conditions are dese# bed [ \ in Exanple 18, with any
variations in procedures lg;ei ng noted far pl es 30-34. Exanple 30 to
Preparati on of N
3-[3-(2-pi peridin-1-yl-et h&aeyyghbhenyl ]-thi eno[ 23
Conpound 1) MDL 814356-001 s Q ~\N N-\ FF

The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl]-thieno[2,3-

djisoxazole, potassium carbonate, 4-(triflucromethyl)benzylamine and acetonitrile
essentially as described above in example 18 except that the reaction is run overnight

d] | soxazol e (Schene I,

and the compound is purified by column chromatography using a solvent gradient of
10 5% ethyl acetate in dichloromethane to 10% methanol in ethyl acetate. Purity by
LC/MS (APC1)=98%, [M+H]"=419.

Examples 35-39

Examples 35-39 are prepared using techniques of parallel synthesis.
15  Experimental conditions are described in detail for Example 35, with any variations in
procedures being noted for Examples 36-39.

Example 35
Preparation of (2-fluoro-benzyi)-[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyll-amine
20 (Scheme I, Compound 1)
MDL 814224-001

o
M\
s N
\ I \,N HFb
o

Mix 3-[3-(2-bromo-ethoxy)-phenyi}-thieno[2,3-d]isoxazole (0.40 g, 1.23 mmol),
potéssium carbonate (0.341 g, 2.47 mmol), 2-fluorobenzylamine (0.626 g, 5.0 mmol)
25 and acetonitrile (5.0 mL) and heat at 80°C, overnight. Cool the reaction mixture and
filter through a Waters Sep-Pak 1 g silica cartridge (ethyi acetate). Combine the
appropriate fractions and concentrate to give a residue. Purify the residue by column
(10 g silica) chromatography using a solvent gradient of 40% ethyl acetate in heptane



The title conmpound is prepared from

3-[3- (2- b~Vr ono- et hoxy) - phenyl ] -t hi eno[ 2, 3- is d]isoxazol e, potassium
carbonat e, pigRpsin€saae and acetonitrile essentially as descrigkeguscalame i n
exanpl e 18 except that the reaction is run overnight and the conpound is
purified by colum chromatography usi ngg4 graded sol vent m xture of 5%
ethyl acetate in dichloronethane to 10% nethanol in ethyl acetate. Purity
by LC/ M5 to 1005 ettdf Yrelahétd obtaitdhe Hile Duaifound 30.378¢) 8894 Yield)oPurity by
(2,4-diflugro-henz (3-thieno[ 2, 3-dJi soxazol - 3-yi - phenoxy) -et hyl ] -

& ne (sChemsxAPd\éamwrwﬁ@@ 8614357001 & (ONF 25 F The title
conmpound is prepared from 3-[3-(2-bronp-ethoxy)-phenyl]-thieno[2,3

dJi soxazol e, potassium carbonate, 2,4-difluorobenzyl am ne and acetonitrile
essentially as described above in eﬁmm_m_ﬁ except that the reaction is

run overnlg 3 4.9 £ 0N - rified
by colPurm ¢ ecP\rég?tgoé{ é@é %@%&“ﬂ%ﬁﬁg%ﬁ’@ ?M%I“g‘?u“fg'wy Lémﬂ
acetate in dichloronethane tenﬁW{MmthompmldWﬂ acetate. Purity by
LC M5 (APCl ) =98% [ MtH] +=387. 5 ?é par ation of

5 e L2t o] 5. oon -

am ne (Schene nmpoun : - s a e title
conmpound is prepared from 3-[3-(2- %ﬁ[’hgxy) phenyl ] -thi eno[ 2, 3-

d] i soxazol e, potassium car bonaée -di fTu robenzyl am ne and acetonitrile

The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl]-thieno[2,3-
10 d]isoxazole, potassium carbonate, 2-chlorobenzylamine and acetonitrile essentially
as described above in example 35. Purity by LC/MS (APCI)=99%, [M+H]'=385.

Example 37
Preparation of (3-methoxy-benzyl)-[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-
15 amine (Scheme |, Compound 1)
MDL. 814226-001

0\’\
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CH,

The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyi}-thieno[2,3-
dlisoxazole, potassium carbonate, 3-methoxybenzylamine and acetonitrile essentially
20 as described above in example 35, except that the column is eluted with a graded
solvent mixture of 50% ethyl acetate in heptane to 100% ethyl acetate. Purity by
LC/MS (APCI)=99%, [M+H]"=381.

25



essentially as described above in exanple 18 except that the reaction is
run overni ght and the conmpound is purified by colum chr omat ogr aphy 'usi ng
a solvent g 5% et hyl acetate in dichloromethane Eﬂ@é&ﬁ% t hano
in ethyl aceta e ﬁurlty by 15 LC M5 (APCI)=99% [ M+H] += 387 anpl e 33
Preparation of -65-

adamant an- 1-yl -[ 2- (3-t hi eno[ 2, 3-d] i soxazol - 3-yl - phenoxy) - et hyl ] - am ne
(Schene |, Conmpound 1) 20 MDL 8143 s ZI1 N O The title
conmpound is prepared from 3-[ 3- (z_gg%@%i%%g y) - phenyl ] -thieno[ 2,3

d] i soxaz oPeepapattoaﬁ|(a,|4rdjﬁm¢ro1mneyl)-iz—e’i&mmn[aﬁmsnsam-ﬁmenqu)fethﬁ]-

essentially as described a pt that the reaction is
run overni ght and the 25 co%é%n@%gé%ﬁfbﬁpﬁugéqjol um chr omat ogr aphy
usi ng a graded sol vent m xture oMDLo81422R00Rcetate in DCMto 10% net hanol
in ethyl acetate. Purity by LC M5 (APCl)=97% [ M+H +=395. WD 01/ 19832

PG T/ US00/ 24949 -63- Exanpl e 34 Spar at i on of _

[ 2-(3-thieno[2, 3-d]isoxazol - Nel2 en&ry‘)\-e hylJ-(4 trifluoronethyl -
benzyl )-am ne (Schene I, Oorg)ou d 1) ML ﬂ -OOFl H S~F 5FF

o F
The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyi}-thieno[2,3-

dlisoxazole, potassium carbonate, 3,4-difluorobenzylamine and acetonitrile
essentially as described above in example 35. Purity by LC/MS (APCI)=100%,
[M+H]'=387. '
10

Example 39
Preparation of indan-1-yl-[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl}-amine

(Scheme {, Compound 1)

MDL 814228-001
o)
",
S
B
\ (0]

15
The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl]-thieno[2,3-

dlisoxazole, potassium carbonate, 1-aminoindan and acetonitrile essentially as
described above in example 35. Purity by LC/MS (APCI)=99%, M+H]"=377.

20 _ Examples 40-44

Examples 40-44 are prepared using techniques of parallel synthesis.
Experimental conditions are described in detail for Example 40, with any variations in
procedures being noted for Examples 41-44.

25



The title conmpound is prepared from
3-['3-(2- brono- et hoxy) - phenyl ] -t hi eno[ 2, 3- d]i soxazol e, potassi um carbonat e,
4-(trifluorogeth enzyl am ne and acetonitrile -essentially | bed
above in exa%”ﬁﬁ%gexcept that the reaction is run overni gh'f&%gﬂ'ﬁag’ﬁé
conpound is purified by columm chromat ggi aphy using a sol vent gradient of
10 5% et hyl acetate in dichloronmethane to 10% net hanol in ethyl acetate.
Purity by LC M5 (APCl)=98% [ M+H]| +§A&£&§qa@snpl es 35-39 Exanpl es 35=39 are
prepared using techniques of parall is. 15 Experinental conditions
ar e descr Pleparationdeft 3:{3-[2-@F-miettayiqpiperidin- 1wl k-éthory]-phenyBithiens[2, 3-disoxazellur es
bei ng noted for Exanples 36-39. Eég l.e 35 Pre qration of
(2-fT uoro-benzyl ) -[ 2- (3-t hi eno[{8€ -'g'FilsGS?H‘PSPD -Wi - phenoxy) - et hyl ] - ani ne
20 (Scherme |, Conpound 1) MDL 8143#3t 894790-00f' H O F M x
3-[3-(2-brono- et hoxy) - phenyl ] -t hi eno[ 2, 3-d] i soxazole (0.40 g, 1.23 mmol),
pot assi um carbonate (0.341 g, 2.47 2-fl uorobenzyl am ne (0.626 g, 5.0
nmol) 25 and acetonitrile (5.0 nL Pl‘ea_t\ at 80C, overnight. Cool the
reaction mxture and filter thrpugh/a WatersnSep-Pak 1 g silica cartridge
(ethyl acetate). Conbine the riate frons and concentrate to give
a residue. Purify the residue Nurm  (10Ng6i | i ca) chronatography using
a sol yent gradient of 40%ethyl acetate in hepta®y WO 01/ 19832
PCT/ US00/ 24949”” -6 Eo 100% thyl acetate to agbtain the title conpound
(0.378 g, 83% xe'?'é‘?'m"i‘q'?‘ y)-phend-thienol3.3¢lispxazale(0-2889, 0F{anpl e 36 5
Prepar at i i _ PR
(2-chl or O@E]gﬁr;i{/)?ta-s[sg-nz_g?l:tbﬁingtr?o([oéz,z?&d?]'isg(;?(rg(z)]& 1~g]e>’?¥lgwgrqg§‘e)@'eqtsﬁ ']3-'85am' ne
(Scheme |mn@§}@1&g@tgqltnle (4.0 mL) and heat at 75°C, overnight. Cool the reaction

mixture and filter through a Waters Sep-Pak 1 g silica cartridge (ethyl acetate).

10 Combine the appropriate fractions and concentrate to give a residue. Purify the
residue by column (10 g silica) chromatography using a solvent gradient of
dichloromethane to 10% methanol in dichloromethane to obtain the title compound

(0.254 g, 96% Yield) as an amber oil. Puﬁty by LC/MS (APCI)=99%, [M+H]'=343.

15 Example 41
Preparation of 3-{3-[2-(4-propyl-piperidin-1-yl)-ethoxy]-phenyl}-thieno[2,3-d]isoxazole
(Scheme |, Compound 1)
MDL 814791-001

0]
OP\/\
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20 The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl]-thieno[2,3-
dlisoxazole, potassium carbonate, 4-N-propylpiperidine and acetonitrile essentially as
described above in example 40. Purity by LC/MS (APCH)=96%, [M+H]'=371.

25



MDL 814225-001 S N a\l ?,NC / .OThe title conpound is prepared from
3-[3-(2-brono-et hoxy) - phenyl] t hi eno[2 3- 10 dJi soxazol e, potassium ° ’
car bonat e, wo eiMegs20benzyl am ne and acetonitrile essenti al Iperanssosigser i bed
above in exanple 35. Purity by LG M5 (APClI)=99% [ MH] +=385. Exanple 37
Preparati on of (3-nethoxy-benzyl)-[2-68

t hi eno[ 2, 3-d] i soxazol - 3-yl - phenoxy) -ethyl]- 15 am ne (Schene |, Conpound 1)

MDL 814226-001 s NH/ O 0 CFEExamipledt! e conpound is prepar ed from
3-[3-(2-Dbronp-.et hoxy xazaol e, potassi ym carbonat e,
3 ot hortyBBREIA M B éﬁ@vqg@aﬂrxwhgvmésalwﬂ etz Scotlsoxaele (Seemanove. | n
exanpl e 35, except that the col umgdm ﬁd with a graded solvent m xture

of 50% ethyl acetate in heptane to 1 0% et acetate. Purity by LC M
(APCI ) =99% [ M+H] +=381. 25 WD 0MQ'983Q7WUSOO/ 24949 -65 Exanple 38

Preparation of

(3,4-difluoro-benzyl)-[2-(3-thienof dli soxazol - 3-yl - phenoxy) - et hyl ] -
é@&\ SH INF (F

N

0 J

5

am ne (Scheme 1, Conpound 1) MpL 81
The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl}-thieno[2,3-
dlisoxazole, potassium carbonate, pyrrolidine and acetonitrile essentially as
described above in example 40. Purity by LC/MS (APCI)=100%, [M+H] =315.

10 o Example 43
Preparation of 3-[3-(2-azepan-1-yl-ethoxy)-phenyl]-thieno[2,3-d]isoxazole (Scheme |,
Compound 1)
MDL 814794-001

av
/ O)N L\O

15 The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl]-thieno[2,3-
dlisoxazole, potassium carbonate, hexamethyleneimine and acetonitrile essentially as
described above in example 40. Purity by LC/MS (APC1)=89%, [M+H]"=343.

Example 44
20 Preparation of 3-[3-(2-azocan-1-yl-ethoxy)-phenyl]-thieno[2,3-dlisoxazole (Scheme |,
Compound 1)
MDL 814795-001

S



The title conmpound is prepared from _ _
3-[3-(2- bronp- et hoxy) - phenyl ] -t hi eno[ 2, 3- d]i soxazol e, potassium carbonat e,

3,4-difluoro ne and acetonitrile essentially as desi; 'IBg Ve in
exanpl e 35. %ﬁ?ﬁif@y LC M5 (APCI)=100% [ MtH] +=387. 10 Exarr%‘li.e @&qp
Preparati on of -68- _

I ndan- 1-yl -[2-(3-thieno[ 2, 3-d] i soxazol - 3-yl - phenoxy) -et hyl ] -am ne (Schene

o epar 6d 17 om S Sue SSRFEURA s ppred oIS Pibine s R igrdi2.s-

pot assi u wdﬁmmnén potassivirmcanonates hapmmet?yleneimiee agd ametgmiitrilp Bmentﬁly::r i bed
i J LAPCL ) =000 o7 0, Exanpl es

2044 Exags Secohptabddin skafibic 40, Wi B LGS iAreClroea, fHar=asie nes <.

Experimental conditions are described in detail for Exanple 40, with any

variations in procedures being not gg for Eé?rrpl es 41-44. 25 WD 01/19832
PCT/ US00/ 24949 - 66 Exanple 40 Prep

3 (3. 10 . np! . ] . Py o
(Sehems | O 2 ol 2 S HthaRl Ry i Rengl anfin Setidifc
3-[3- (2- brono- et hoxy) - phenyl ] - t hi edofempoupddbxazol e (0.250 g, 0.77

MDL 813644

\\iﬂQ O
(8] H

The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyi}-thieno[2,3-
djisoxazole, potassium carbonate, and benzylamine in two separate reactions using
acetonitrile and 90% aqueous acetonitrile, respectively, ess'entially as described
above in example 18 except that the reaction mixtures are fittered through 2 g of silica

15 (ethyl acetate then dichloromethane). Combine and concentrate the appropriate
fractions. Purify by column chromatography on silica gel. Elute the column with a
step gradient of 50% ethyl acetate in heptane to 100% ethyl acetate to give the title
compound (0.350 g, 81%). mp= 60-63 °C . Microanalysis (C, H, N) is consistent with
the final compound.

10

20
Example 46
Preparation of 3-{3-]2-(4-phenyl-piperazin-1-yl)-ethoxy}-phenyl}-thieno[2,3-d]isoxazole
(Scheme 1, Compound 1)
MDL 813840
4 Vi o/\/NON
/
25 o—N

The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl]-thieno[2,3-
djisoxazole, potassium carbonate, and N-phenylpiperazine essentially as described in



mmol ), potassium carbonate (0.22 g, 1.59 mol ), 4-nethyl piperidine (0.382
g, 3.85 mol) and acetonitrile (4.0 nL) and heat at 75C, overni ght. Cool

the reacti Gpoeffiegszure and filter through a Waters Sep- Pak gc@usvokisds
cartridge (ethyl acetate). io Conbine the appropriate fractions and

concentrate to give a residue. Purify6®he residue by colum (10 g silica)
chromat ogr aphy using a solvent gradient of dichloromethane to 10% et hanol
I nrrbdl Chb?!ﬁl@ﬁlﬁ%éﬁdp@thﬂttm fre¢tieeset is idried do givethe titi¢ Gompound (ZBMY| el d) as an
anber oi Pur i V5 (APCI ) =99% =

Pr ep;r a'pp%). @l};'—-—b){-ggyc.l'lﬁ{croan(alys% 20%-? I(\)I) iL Moglﬁii;te%\?vith %t?e Eﬁ(ﬁ r&'n?po‘ﬁ}!d.
3-{3-[2-(4-propyl -pi peridin-1-yl)-ethoxy]-phenyl}-thieno[ 2, 3-dji soxazol e
(Schene |, Compound 1) MDL 814791-001 C0O\\ s C5i | o CH3 20 The title
conpound i s prepared from 3-[3-(2- brExampled&y) - phenyl ] -t hi eno[ 2, 3-

di i soxazol . : . e e
et |l |y SRrAER of BER AR ES iiondizs. Bl RO pHtroRy POt MBRE L ) oot
[ MkH] +=371. 25 . WD 01/ 198eirochitirideqSehenedoCompoutit ddpl e 42 Preparati on of

3-[3-(2-pyrrolidin-1-yl-ethoxy)-phgaivkliddy eno[ 2, 3-dj i soxazol e (Schene I,
Conpound 1) MDL 814793-001 0 S Vsl e gdde

/o) | obNJQ

HC|

10 The title compound is prepared from 3-[3-(2-bromo-ethoxy)-phenyl]-thieno[2,3-
dlisoxazole, potassium carbonate, and benzylamine essentially as described in
example 27 except for the following: The reaction is heated at 70°C, and the column
is eluted with a step gradient of 75% ethyl acetate in heptane to 100% ethyl acetate.
The free base is dissolved in ethanol/chloroform and acidified to give a white solid.

15 Recrystallize the solid (methanol: ethyl acetate) to obtain the title compound as white
powder (0.374 g, 62%). Mp=202-204 °C. Microanalysis (C, H, N) is consistent with
the final compound.

Example 48 .
20 Preparation of (4-methyl-benzyl)-[3-(3-thieno[2,3-d)isoxazol-3-yl-phenoxy)-propyl}-
amine (Scheme |, Compound 1)
MDL 814229

W, ¥ \‘©~0Hs
o

25 Mix 3-[3-(3-bromo-propoxy)-phenyl}-thieno[2,3-d]isoxazole (0.400 g, 1.18
mmol), potassium carbonate (0.326 g, 2.36 mmol), 4-methylbenzylamine (0.606, 5.00
mmo!) and acetonitrile (5.0 mL) and heat (75°C), overnight. Cool the reaction mixture
and filter through a Waters Sep-Pak 1 g silica cartridge (ethyt acetate). Combine the
appropriate fractions and concentrate to give a residue. Dissolved residue in 50%



01 The title conpound is prepared from
3-[3-(2- br onp- et hoxy) - phenyl ] -t hi eno[ 2, 3- d]i soxazol e, potassium carbonat e,

pyrrolidine onitrile essentially as described above, e 40.
Purity by Lcﬁ\%g ‘?’% 1)=100%" [ M+H] +=315. 10 Exanpl e 43 Pr eparé?mﬁﬁ?’g?b
3-[3-(2-azepan-1-yl - et hoxy) - phenyl ] - thlg §ol 2, 3-d] i soxazol e (Schene I,
Conmpound 1) MDL 814794-001 O O O ~N 15 The title conpound |s prepared

f 3-[ 34

c;?lrononaE e, é‘ﬁreé)%ér?eg@ﬁﬁwr}ﬁ"%y dJ" %%gb%ta?égh?gssé @ %ﬁ@crl bed
above in aaetateltegife theutitiet gonbpourd (B56(MEGB0% Y81 ). FMHtj] by:B@HVISIfAEﬁZ]b)=9844 20
Prepar at i M”"ﬁ;ﬁ%{) 3-(2-azocan- 1-yl - et hoxy) - phenyl ] -t hi eno[ 2, 3-dj i soxazol e

(Scheme 1% nd 1) MDL 814795-001 1 NN O- WD 01/19832 PCT/ US00/ 24949
-68 The title conpound is prepared from

3- [ 3- (;2- br omo- et hoxy) - phenyl ] - t hi eno[ 2 | xazol e, potassium carbonat e,
hept arret hyl enei m ne and acetonitrile as descri bed above in

exanpl e 40. Pur iRrephayatiofi offR2-chlRtbben29n- [S—bahtrilemﬁﬁB-—djii;oiﬁmlﬁ-ﬂ-w’énoxy)-

Preparation of
benzyl - [ 2- (3-t hi eno[ 2, 3- djR"eBYk3mine;(Sghemah Capraund 1) - ani ne (Scheme 1,
Conpound |) MDL 813644 OLN HN 10 MDL 814230

0/-\\\ /H
N

10 The title compound is prepared from 3-[3-(3-bromo-propoxy)-phenyl]-
thieno[2,3-dlisoxazole , potassium carbonate, 2-chlorobenzylamine and acetonitrile
essentially as described above in example 48 except that the crude product is
dissolve in DCM and purified by using a step gradient of 50% ethyl acetate in
heptane, to 100% ethyl acetate. Purity by LC/MS (APCI)=98%, [M+H]"=399.

1s

Example 50
Preparation of (3-methoxy-benzyl)-{3-(3-thieno[2,3-d]isoxazol-3-yi-phenoxy)-
propyi}-amine (Scheme |, Compound 1)
MDL 814231

/\\\,H

N :0~CH$
20 o7 :

Ya

The title compound is prepared from 3-[3-(3-bromo-propoxy)-pheny]-
thieno[2,3-dJisoxazole , potassium carbonate, 3-methoxybenzylamine and acetonitrile
essentially as described above in example 48. Purity by LC/MS (APC1)=93%,

25  [M+H]'=395.



The title conpound is prepared from 3-[3-(2-brono-ethoxy)-phenyl]

t hi eno[ 2, 3- d]i soxazol e, potassium carbonate, and benzylamne in two
separate ragobi/dgse using acetonitrile and 90% aqueous ac esciigodi4989
respectively, essentially as described above in exanple 18 except that the
reaction mxtures are filtered througfl-2 g of silica 15 (ethyl acetate then
di chl oronet hane). Conbi ne and concentrate the appropriate fractions.
Purify by colum chronat ography oExanmiple8&1gel. Elute the colum with a

i b S SR Sl R .

is consistent with the fi aﬂ‘imé?fsﬁh%h@ potuddpi)e 46 Preparation of
3-{3-[2-(4-phenyl - pi perazi n-1-yl) - et hox phenyl} t hi eno[ 2, 3-d] i soxazol e
(Schene 1, Conpound 1) MDL 813840MDEsB1£232The titl e compound is prepared

from 3-[ 3- (2- br ono- et hoxy) - pheny
carbonate, and N-phenyl pi per azi

t hi eno[ 2, 3- d]i soxazol e, potassium

mal y as described in WD 01/19832
PCr/ USQCO 24949 -69 exanplg 27 p ‘'t he freebase is dried to give
the title conpound (330 rg G

, 6. I\/|o919 croanalysis (C, H N) is
consistent with the final“eQp®und. Exanple reparation of

benzyl -[ 2- (3-thieno[ 2, 3-d] i s&xazol - 3-yl - phenoxy) - et hyl ] -am ne

hydr ochl ori d hene |, ound 4008 \ - ~N HO H 10 The
title corrpouﬁﬂé ?@e B?'@B%‘l"é‘gosfraj"ﬁpﬁr?d%’éﬂ%ﬁ'ﬁ%‘m@?ﬁ‘}%@%ﬁw -t hi eno[ 2, 3-

dJi soxagfibko[2 BAijRbRAZOR ¢ polaesidirccarbonhth £33 difidrobertsdenine andy as descri bed
in

acetonitrile essentially as described above in example 48. Purity by LC/MS
10 (APCI)=98%, [M+H]"'=401.

Example 52
Preparation of indan-~1-yl-[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propyl}-amine
| (Scheme |, Compound 1)
15 MDL 814233

T\ M

The title compound is prepared from 3-[3-(3-bromo-propoxy)-phenyl}-
thieno[2,3-d)isoxazole , potassium carbonate, 1-aminoindan, and acetonitrile
essentially as described above in example 48. Purity by LC/MS (APCI)=97%,

20 [M+H]'=3091.

Example 53
Preparation of indan-2-yl-[3-(3-thieno[2, 3-dj|soxazol-3-yl-phenoxy)-propyl]—amme

(Scheme I, Compound 1)



exanpl e 27 except for the follow ng: The reaction is heated at 70'C, and
t'he collum is eluted with a step gradient of 75% ethyl acetate in heptane
to 100% et hy The free base is dissolved in ethano

and acidifi eo?”?gﬁg]l vzg a white solid. 15 Recrystallize the soH:g (srret %@nol
ethyl acetate) to obtain the title conpggnd as white powder (0.374 g,
6299 . Mo=202-204 C. Mcroanalysis (C, H N) is consistent wwth the final
conpound. Exanpl e 48 20 Preparation gpi 814234 .

(4-met hyl - benzyl )-[3-(3-thieno[2, 3-d] i soxazol - 3-yl - phenoxy) - propyl ] - am ne
(Schenme |1, Compound 1) MDL 814229 o~ H1 IN\ / CAS\ 0 25 M X

' [2,3-d]is 2 (0.400 g, 1.18

rret hyl benzyl am ne

nmol ), potassi um carbonate (0.326
(0.606, 5.00 mmol) and acetgpitr) (5 0 ni h{and heat (75" C), overnight.
Cool the reaction mxture @ i\l ter through @ Waters Sep-Pak | g silica
cartridge (ethyl acetate). Qi e the appropriate fractions and

concentrate to |vgl a residue B ssol yed residue in 50% WD 01/ 19832
PCT/ US00/ 24949 Theijegompoun é? Rtepared fipays-bi-Giratomereropexy:ahemdk ogr aph on

silica (1 _ eol 56 , 80%
y: e: ca (pﬁ‘;'.@%m aEs@aawie éﬁgtslﬁhﬁcér[ﬁoﬂél{“fé 2 diﬁin&inhlaﬁ sﬁq*geatgﬂsgﬁ'g o 2?. oo%e

(2- chlbro%éﬂﬁﬁ"yqsiﬁq%ﬂbw ah@\[ezmmmeﬂazBunwtmL@h&Ple) %%pyl] ani ne
(Schene t[MQgTvp@gqg 1) MDL 814230 S P ONH ON C

Example 54
Preparation of 2-[3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propyl}-1,2,3,4-tetrahydro-
10 isoquinoline (Scheme |, Compound 1)
| MDL 814235

CFQTW

The title compound is prepared from 3-[3-(3-bromo-propoxy)-phenyl]—
thieno[2,3-d]isoxazole , potassium carbonate, 1,2,3,4-tetrahydroisoquinoline and
15 a_cetonitrile essentially as described above in exaniple 48 except that the crude
product is dissolve in DCM and purified by using a step gradient of 50% ethyl acetate
in heptane, to 100% ethyl acetate. Purity by LC/MS (APCI)=96%, [M+H]"=391.

Example 55
20 Preparation of indan-2-yi-[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl}-amine
hydrochioride (Scheme |, Compound 1)
MDL 814299

S ,N@
O joa M



10 The title conpound is prepared from 3-[3-(3-brono-propoxy) - phenyl] -
thi eno[ 2, 3- dj i soxazol e potassi um carbonate, 2-chl orobenzyl am ne and

acetonitrilyggopmgenti ally as described above in exanpl e 4%cpreRbbadidat the
crude product is dissolve in DCM and purified by using a step gradient of

50% et hyl acetate in heptane, to 10Qp8<et hyl acetate. Purity by LCI M5
(APCI ) =98% [ M+H] +=399. |5 Exanple 50 Preparation of

3-meth b m@{, ’ :
bropyl 1 - ani nﬁm%‘*é%ﬁ%ﬁ“"’ﬁ"‘“ O o aredinth ST G ome-<tho ghenyl-enof2.3-,

title coligRxazale, poiassiyay earb PP% ang @-a(rnmsmaﬂeﬁswauyﬁspﬂ%ﬁwe}d in

th

0L enol Sxdinfle Z08REDt for 99 IGIBHLT TR OARA  oResdll 8 has bl B y@%y Lo
( APCl ) =eting aqeia[a\mﬂqepta;wO m%eﬂwemmadhem@e/me@dussmyemﬁpl e 51

(s % o phiEDeCniariom endacidfierto give 2 tan sqlid. Ths soidwes resnustaliesd o ooy 1 -
am ne ( Gabthamol) to mmmmk)cmou&ﬂl%% offwhit® dﬁ\lﬁﬁr {o. 2959. S6%he title

corrpoung/l 31 R 1%615edMIcharRa?ysLs (Cg ?f-l t}\l )is co glg e%%gth Ii)he P |¥al oompound

Example 56
10 Preparation of adamantan-1-yl-[3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propyl]-
amine (Scheme |, Compound 1)
MDL 814762
» L
Vs ] 0/\/\5\1
ofN H
15 Mix 3-[3-(3-bromo-propoxy)-phenyl]-thieno[2,3-d]isoxazole (0.250 g, 0.739

mmol), potassium carbonate (0.205 g, 1.48 mmol), 1-adamantanamine (0.560 g,
3.70 mmol) and acetonitrile (4.0 mL) and heat at 75 °C, overnight. Cool the reaction
mixture and filter through a Waters Sep-Pak (1 g) silica gel cartridge (ethyl acetate). .
Combine the appropriate fractions and concentrate to give a residue. Purify the

20 residue by column (10 g silica) chromatography using a step gradient from 40% ethyl
acetate in dichloromethane to 100% ethyl acetate to 20% methanol in ethyl acetate to
give the title compound (132 mg, 44% yield). Purity by LC/MS (APCI)=98%,

M+H]"=409.
25 ' Example 57
Preparation of 3-[3-(3-piperidin-1-yl-propoxy)-phenyl]-thieno[2,3-d]isoxazole (Scheme
}, Compound 1)

MDL 814763

S

/ 2 0NN
O’N



t hi eno[ 2, 3-d] i soxazol e , potassium carbonate, 3,4-difluorobenzyl am ne and
acetoni’ tr| | e essent lally as descri bed above in exanple 48. Purity by LC M

10 (APCI) 98 +=401. Exanple 52 Preparation of
? PCT/US00/24949

i ndan- 1-yl - I eno[ 2,.3-d] i soxazol - 3-yl - phenoxy,) - propyl ] -am ne

I, Corrpound 1) 1s MDL 814233 p/--~ H 1IN o The title conpound is

(Schene

prepared from 3-[3-(3-brono-ProPoxY)-PhenY3l - thieno[2,3-d]isoxazole ,

pot ass! um oar bPAgtifle chmBBLIAR|3BarciHri SR AIEBESAIBYYY 25

[ MtH] +=391.

descrl bed above In exarrpl e 48. Purlt APCI

Exanpl e 5thienald3-dlisosazale, potassium carbonate, piperidine, and acetonitrile essentially

| Conpout Br A LAEIEIA el SRRt RS RSB BT TS

title conpound is prepared from 3-[ 3-(3-brono-propoxy)-phenyl] -

(Schenme
O The

t hi eng[ 2, 3-dJi soxazol e, potassi um ciz bonat gi 2- am noi ndan, and acetonitrile

5 esséntially as described above in

8. Purity by LCIMS (APCl)=99%

[ MtH] +=391pre r%ﬁah of ?2431&%-%%%)—[5 -(3-thieno[2,3- d]lsoxazol-3-g-phenoxy)-propyl]-

2-[3-(3-thi eno[ 2, soxazolamme (Scheenrmlgi( 8omr propyl t et T'ahydr o-
pound 1)
MDL 814764
S
! 2 0/\/\,I,/j©\
o-N H e F
10 The title compound is prepared from 3-[3-(3-bromo-propoxy)-phenyl]-

thieno[2,3-d]isoxazole, potassium carbonate, 2,4-difluorobenzylamine, and
acetonitrile essentially as described above in example 56. Purity by LC/MS
(APCI1)=95%, [M+H]'=401.

15 ' Example 59

Preparation of (2,6-difluoro-benzyl)-[3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propyi]}-

amine (Scheme |, Compound 1)
MDL 814765

S F
o—N H F

20 The title compound is prepared from 3-[3-(3-bromo-propoxy)-phenyl]-
thieno[2,3-d]isoxazole, potassium carbonate, 2,6-difluorobenzylamine, and
acetonitrile essentially as described above in example 56. Purity by LC/MS
(APCI)=97%, [M+H]'=401. '

Example 60

25 Preparation of [3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propyl}-(2-trifluocromethyl-

benzyl)-amine (Scheme {, Compound 1)



i o isoquinoline (Scheme I, Conpound 1) MDL 814235 S QP The title conpound
is prepared from 3-[3-(3- brom) propoxy) - phenyl ] - thieno[ 2, 3- d]i soxazol e ,
pot assi um C%‘E&Z‘&@? 9, 2,3,4 tetrahydroi soquinoline and is acetonitrile
essentially'a ri bed above in exanple 48 except that tKRETUSHEM oduct
is dissolve in DCM and purified by usizig a step gradient of 50% ethyl
acetate in heptane, to 100% ethyl acetate. Purity by LC/ M5 (APCl)=96%

[ MEFH] +=391. Exanpl e 55 20 Prepar ag,i : : _

i ndan-2-yl -[2-(3-thieno[ 2, 3-d]i soi@?g‘lrb-@{]?ﬁ phenoxy) - et hyl ] - am ne

hydrochl ori de (Schene |, Conpound #£Z/ ~-NN OHC HW
01119832 PCT/ US0024949 -73sThe e conpound i sYprepared from

3-[ 3- (2- br onp- et hoxy) - phefyl ) 2 %,%/d; >QXaRQl e, potassi um carbonate,
and 2-ani noi ndan essential ™ gf descr M e @ e 27 except for the
following: The colum is el el with a step Wradhent of 50% ethyl acetate

| n heptane  oTHdRié GidipburReS phé Gared n! 8 £8.(£BRMG Broficsg b N S

et hanol / chl orof orm and aci d give a tan so e solid was
r ecr yst athigenpfi3-djisexazele IPPfﬂséillﬂbFathn?tﬁe 2t(trifluerarosthihenzyiamine.oand whi t e

wdg
onsiot sietchirfe efctiall dbaeaded atove INbRARBETE P by LaMD) 7
adamant aAPGCHH99%.- [NB-H]'FFF@SO[Z 3-d]i soxazol 3-yl - phenoxy) propyl]- am ne
(Schene 1, Compound 1) MDL 814762 o-NH

Example 61
Preparation of [3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propyl}-(4-trifluoromethyl-
10 benzyl)-amine (Scheme [, Compound 1)
MDL 814767
l S
7] oy
o-N H F
F
F

The title compound is prepared from 3-[3-(3-bromo-propoxy)-phenyl]-
thieno[2,3-d]isoxazole, potassium carbonate, 4-(trifluoromethyl)benzylamine , and
15  acetonitrile essentially as described above in example 56. Purity by LC/MS
(APCI)=98%, [M+H]'=433.

_ Example 62
Preparation of [2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl}-thiophen-3-ylmethyl-
20 amine hydrochloride (Scheme I,'Compound 1)
MDL 814223

N .
O HCO  H

Dissolve the product from example 24, [2-(3-thieno[2,3-d]isoxazol-3-yI-
phenoxy)-ethyi]-thiophen-3-yimethyl-amine (205 mg, 0.575 mmol), in ethanol (5.mL)
25 and acidify with ethereal-HCL . Dilute solution with ether (10 mL) and age for 3 h at



15 M x 3-[3-(3-brono-propoxy)-phenyl] thieno[2,3-d]isoxazole (0.250 g,
0.739 ‘mml), potassium carbonate (0.205 g, 1.48 mmol), 1-adamantanani ne

(0.560 g, and acetonitrile (4.0 nL) and heat at
over ni ght. 00%80%% eaction: mxture and filter "through a Vé?@'ﬁ@%’é’ﬁ‘!%ak

(1 g) silica get cartridge (ethyl acet @._-}6_). Conmbi ne the appropriate
fractions and concentrate to give a residue. Purify the 20 residue by

colum (1 [ ]] t hyl
scet are. i o Mihbitureits GRR, £% BB s b cBuphii 5 Lo Ak hp 202
acet at e t 204'Q. Mictdaaalysis! (é: ¢hds oongidtent with tHelfingl] désived dampdundby LC/ M5
(APCI ) =98% [ MtH] +=409. 25 Exanpl e 57 Preparation of

3-[3-(3-pi peridin-1-yl-propoxy)-phenyl] thieno[2, 3-d]isoxazole (Schene I,
Compound 1) MDL 814763 Cfr CO Ifae &m,ﬂﬁbm PCT/ USOD24949 -74 The
title conpound is prepar ed from 3-[ 3-(3-brono-propoxy) - phen '] -

t hi end] 2, 3- dj i Boreseptas-binsingainiins @ﬁﬂmmungs peere evaluat edm@mfm their| e
essent i al éﬂalmmﬁé @@&B(P‘e o aH} 83?@1?%§ cOhpardd th Yth8Yretsrbe AR S

MtH] +=34
EZ ZI] di fl alozaplbenZ'ylb)pqtam}&ftﬂieetest[dt;r@aﬂndsmmdod:e ngsblnmmmhmglmgrdmpﬂy

\ F Th I
Comound PareiPen 17 BBRHEA et beb B cpory) - pheny 1

t hi eno[ 2, 3-d] i soxazol e, potassium carbonate, 2,4-difluorobenzyl am ne, and
acetonitrile essentially as de%crébed avae i n_exanple 56. Purity by LC/ M5
(APCI=9504 [ M+H| +=401. 4 Receptor Preparation

HEK 298 (human embryonic kidney) cells stably transfected with human D4

receptor (D4.2 sub-type) were grown in NUNC cell factories for 5 days (75%
confluency) without a media change and removed with versene (approximately 19 mg
of cells per cell factory tray). The cells were then centrifuged in a Sorval centrifuge for
15 10 min, 5000 rpm (GS3 rotor) and the pellets quickly frozen in liquid nitrogen and stored
at -80°C until used in binding assay. When used in the assay, cells were thawed on ice
for 20 min and then 10 mL of incubation buffer (50 mM Tris, 1 mM EDTA, 4 mM MgCl,,
5 mM KCI, 1.5 mM CaCl,, 120 mM NaCl, pH 7.4) was added. The cells were then
vortexed to resuspend pellet and homogenized with a Kinematica, CH-6010 Kriens-LU,
20 homogenizer for 15 seconds at setting 7. Concentration of receptor protein was
- -determined using the Pierce BCA assay.

Total Spiperone Binding Assay

The incubation was started by the addition of 100 u! (50 ug protein) membrane

25 homogenate to a solution of 300 pl incubation buffer and 100 pi (0.25 nM final conc.)
*H-spiperone (90 Ci/mmol, Amersham, diluted in borosilicate glass vial) in 96-well
polypropylene plates (1 mL per well). The plates were vortexed and incubated at room
temperature for 90 minutes. The binding reaction was stopped by filtering using a
Packard Harvester. The samples were filtered under vacuum over glass fibre filter

30  plates (Whatman GF/B) presoaked for 2 hours in 0.3% polyethylenimine (PEI) in 50 mM
Tris buffer (pH 7.4). The filters were then washed 6 times with 7 mL ice cold 50 mM Tris
buffer (pH 7.4). The filter plates were dried overnight and 35 ul of Microscint-O



15 Exanpl e 59 Preparation of o .
(2, 6-difluoro-benzyl)-[3-(3-thieno[2, 3-djisoxazol -3-yl - phenoxy) - propyl | -
am ne (Scheg®oeinesspmpound 1) ML 814765 Ss F | Cx00r F 20pdhEsdol2lides
compound i s prepared from 3-[3-(3-brono-propoxy) - phenyl ] - _

t hi eno[ 2, 3-dj i soxazol e, potassium carppnate, 2, 6-difl uorobenzyl am ne, and
acetonitrile essentially as descri bed above In exanple 56. Purity by LC/ M5

(APCl ) =(Fackatdyidstaddil. TFheapiates vidte Healddesttl @unfst M the Packard Top Count
[3-(3-t8deno 2, 3-d] i soxazol - 3-yl - phenoxy) - propyl ]-(2 trifluoromethyl -
benzyl ) (HIMHEes R 1, Compound 1) WO 01/19832 PCT/ US00/ 24949 -75 MDL
814766 F F F 0/-/-NONHThe title conpound is prepared from
3-[3-(3-brono- propoxy) - phenyl ]- thieno[ 2, 3-d]i soxazol e, potassium _
carbonate, 2-(trifl uor omiNon-Speeific/Binding Assay foeDacetonitrile essentially

as _gescr! bedrab i Bbhibr WAL Blahed by tha"addtion or 100" (56 Ng prbicin) themnbrare -

Exanpl e 61 Prepar .

[ 3- (3- t hormbgérats tolhisbiition of 260 Yil ineliBARIBUTIF, oY Itlsdipdrbhe! g@ﬁ%hﬁl; 10

benzyl)-amine (Schene 1, Conpound 1) MDL 814767 s , c- %,N O -N
Amersham, diluted in borosilicate glass vial to 0.25 nM final conc.) and 100 w! (30 uM
final conc.) of fresh dopamine (Research Biochemicals inc., light protected and
dissolved in incubation buffer) in 96-well polypropylene plates (1 mL per well). The

10  plates were vortexed and incubated at room temperature for 90 minutes at which time

the binding reaction was stopped by filtering. The filters were washed and counted
using the same procedure as in the total binding assay described above o give the non-

specific binding value (NSB).

15 Displacement Binding Assay
The incubation was started by the addition, in 96-well polypropylene plates (1 mL
per well), of 100u (50 wg protein) membrane homogenate to a solution of 200 i
incubation buffer, 100 ! (0.25 nM final conc.) *H-spiperone (90 Ci/mmol, Amersham,
diluted in borosilicate glass vial) and 100 pl of test compound that was prepared from 1
20  mM stock dissolved in DMSO and stored at -20°C in polypropylené cryogenic storage
vials until dilution in incubation buffer in 96-well polypropylene plates. The plates'were
vortexed and incubated at room temperature for 90 minutes at which time the binding
reaction was stopped by filtering. The filters were washed and counted using the same
procedure as in the total binding assay described above to give the displacement
25 binding value (Bp).

Calculations
The test compounds were initially assayed at 1 and 0.1 4M and then at a range
of concentrations chosen such that the middle dose would cause about 50% inhibition
30  of *H-spiperone binding. Specific binding in the absence of tast compound (B,) was the
difference of total binding (Br) minus non-specific binding (NSB) and similarly specific
binding (in the presence of test compound) (B) was the difference of displacement



F F F The title conpound is prepared from 3-[ 3-(3-brono-propoxy)-phenyl ] -
t'hi eno[ 2, 3-d] i soxazol e, potassi um carbonate,

4- (trifluor ogrs fiylogddenzyl am ne, and 15 acetonitrile essent if‘HM 0024949
descri bed above 1 n exanple 56. Purity by LG M5 (APCI)=98% [ MH +=433.

Exanpl e 62 Preparation of ... -78-
[ 2- (3-thieno[ 2, 3-d] i soxazol - 3-yl - phenoxy) - et hyl | -t hi ophen-3-yl net hyl - 20

am ne hydsiogi e %,éc-%mﬁél ; TOAT\aANinki

Di ssol vg%'ﬁ@hggg'é&?{@m xaﬁgl e 24, “?%%3%?’%%0% g g-'ﬁ?‘?éoxazﬁ;‘fr{hﬁqrﬁ
phenoxy) -respgmse euivesjogitlog-pjatiof LAB/Be uscorcentratiomof test &rapoundl ) , i n et hanol
(5. m) 25 and acidify with ethereal-HCL. Dilute solution with ether (10
m.) and age for 3 hat WD 01/19832 PCT/ US00/ 24949 -76 roomtenperature to
give 180 ng of the title conpound as a tan powder. np=202- 204'C.

M croanal ysis (.C H i g consistent with t final, desired conpound.
Recepfor éi ndi’%’d"%@%@'@%&ﬁ@%bﬁ?ﬂg?Byﬁﬂi‘ﬂ@#ﬁﬁ?sﬁﬂﬂﬁt@é‘- of the conpounds
were eval uated according to their ability to reduce binding of

3H- spi perone as conpared to the reference conmpound clozapine. The potency
of the test cdfipdased (I & kMalce 3H spi perone binding directly correlated to
its binding affinity for the receptor. 10 D4 Receptor Preparation HEK 298

(human enbryoni c kidney) cells stably transfected with human D4 receptor
(D4. 2 subwhsrgelL] viertbegeanoentrationUnE tespipénane cuseds irf the Sassay sand7 8% is the

cont L enCiloadddRULofbeliCbR 83oRE abiBHRIGY HbPendeh§ " inddi e S o1 ¥

binding conditions.

MK-801 Stereotypy in Mice
Mk-801 dose-dependently induces characteristic stereotypy marked by
15 locomotion and falling behavior. This MK-801 induced behavior can be antagonized
by novel neuroleptic agents. This assay can also assess time course effects
following drug administration.

CD-1 or C57 male mice are individually placed in activity boxes ( 8 mice/drug)

20 and allowed to acclimate for 60 minutes. The mice are then administered test

-compounds -either i.p., s.c., or p.o., at 15, 30, or 60 minutes prior to MK-801 ( 0.2

mg/kg) administration. Mice are observed for the presence of locomotion and falling

behaviors 15 minutes following MK-801. For the duration of action studies the test

compounds are administered i.p., s.c., or p.o., at 30, 60, 120, 180, and 240 minutes

25  prior to MK-801 administration. EDsy values and 95% confidence limits are
calculated by Litchfield and Wilcoxon method.

The following table contains information about the preparation of compounds
within the scope of the present invention. The Example Number (column 3) refers to
30  an exact or analogous procedure that may be used to prepare the Compound
Number (column 1).



of cells per cell factory tray). The cells were then centrifuged in a
Sorval centrifuge for 1s 10 min, 5000 rpm (GS3 rotor) and the pellets

qui ckly fr oweon/i9882! i qui d nitrogen and stored at-80C untiPcTasenksd4d bi ndi ng
assay. Wien used in the assay, cells were thawed on ice for 20 mn and
then 10 mL of incubation buffer (50-#84 Tris, 1 nM EDTA, 4 nM Mydl 2, 5 nM.
KCl, 1.5 nM Cad 2, 120 mM Nad, pH 7.4) was added. The cells were then
vortexed to resuspend pellet and honogeni zed with a Kinematica, CH 6010

Kri ens- LU, honogeni zer for 15 seconds at setting 7. Concentration of
receptor pr in was determ ned using the Pierce BCA assay. Total

Spi perone Bi i ng Assay The incubation was started by the addition of 100 |
(50 pg prot EE) menbrane 25 honpbgenate to a solution of 300 | incubation
buffer and Is | (0.25 nMfinal conc.) 3H spiperone (90 G /mmol, Amersham
diluted in b&osilicate glass vial) in 96-well polypropylene plates (1 nL
per well). Tk plates were vortexed and incubated at room tenperature for
90 mi nutes. e binding reaction was stopped by filtering using a Packard
Har vest er. Tg sanples were filtered under vacuum over glass fibre filter
30 plates (VBatman G-/ B) presoaked for 2 hours in 0.3% pol yet hyl eni mi ne
(PElI') in 50 ﬁ\/l Tris buffer (pH 7.4). The filters were then washed 6 tines
with 7 mL icgtcold 50 M Tris buffer (pH 7.4). The filter plates were
dried overcviagr\t and 35 1 of Mcroscint-O W 01/19832 PCr/USOQ 24949 -77
(Packard) added. The plates were sealed and counted in the Packard. Top
Count (3 nmi"Bytes per well). Non-Specific Binding Assay for D4 5 The

i ncubati on \/\? started by the addition of 100 I (50 g protein) nmenbrane
honbgenate tg a solution of 200 | incubation buffer, 100 I 3H spi perone (90
G lmmol, AfRwsham diluted in borosilicate glass vial to 0.25 nM fi nal
conc.) and ¥ d (30 M final conc.) of fresh dopam ne (Research

Bi ochemical s§§ nc., light protected and dissplve& in incubation buffer) in
96-wel | pol yor qflyl ene plates (1 nl_per wel I).\Tp@: 10 plates were vortexed
and i ncubat eg»a room t enper at ureshor 90 mi nutzs at which tine the binding
reaction wassst8pped by filteri®g. F

Antag
1
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N
§
A

Thienoisoxazole Phenoxy Unsubstituted E



using the same procedure as in the total
gi ve the hon- specific binding val ue (NSB) .
The incubati gry A
(1 m. per well),
sol ution of 200

3H spi perone (90 Cl/nnnl

ggastarted by the additi

Anersham

1 on,

in 96-wel |

(0.25 nMfinal
dlluted |n borosilicate glass vi al)

bi ndi ng assay descri bed above to
15 Di spl acenent Bi ndi ng Assay
i pol YiREROseRs P! at es
of 1000 (50 erg protein) nenbrane honbgenate to a

i ncubation buffer, -g60 |

conc.)

and 100 | =P et—rprrt=20=TivStoTk
in DMSO and ¢ bol ypr opyl ene crypgeni c sforage v
dilution in i n 96-wel{l pol yprppyl ene pl ates. T,
were vortex roomtdnperaturle for 90lm nutes
time the bind stopped by filtefing. The filters
washed and cd ame  prodgdure as|in the total bin
descri bed abq i ppl acenments 25 bipdi ng valjue (Bo).
Cal cul ati ons s were ifnitially| assayedlat | and
then at a rane ers—ehegenr—such-that—thetrddle—d
cause about of 3H spijperone bj nding. $pecific
the absence & gound (Bo) was tjle dlff rence OT total b
m nus non-spetﬁ$|c bijndi ng (NSB) and sijmlarly oeC|f|c bi ndi ng
presence of fjest cp ound) (B)| was the{difference of digplacenen
01/19832 PCTEUS® 49 -78 bjnding (BD) m nus| non-spegdific bin
| C50 was det Prﬁﬁ@é)r om an inhibition]| responsg curve, {logit-lo
o8B/ Bo vs condentr af Fon jof test conpounc. 5 Ki s cal cullat ed by
and Prustoff eron K™= TC50 (1 FTE]7RO) WHere [T]
concentratio dgig- sjpi [ger one F§ed in t e assay|®: nd KD |g the 1
di ssoci ati onjcdstEnt| off 3H spjPerone d€t ermi neff i ndependent |y u
sane bindini:qpnqngUﬁS. VR8T Stereqrypy 1 n Ce NK-gUl dose-
i nduces char 3¢t®ridtifc |stereotypy markgd by
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15 loconotion and falling behavior. This M-801 i nduced behavior can be |
ant agoni zed by novel neuroleptic agents. This assay can al so assess tine
course effaghginokpl | owi ng drug adm nistration. CD-1 or Coepiidofndbsse are
i ndividually placed in activity boxes, ( 8 mce/drug) 20 and allowed to

acclimate for 60 mnutes. The mce are then adm nistered test conpounds
either i.p., s.c., or p.o.,-at 15, 30, or 60 mnutes prior to MK-801 (0.2

Ng/ kg) adniprit=stegri=trtr—irl e tris Sy o notion and
falling b¢haviors 5 m nut ¢s foIIovVng MK- 80L. For thg duratiorf of action
studies th¢ test cpnpounds]are admjinistered y.p., s.c|, or p.o.§ at 30,
60, 120, 180, and 2KM0 mnutés 25 prijor to MK-BO1 adm njstration.§ ED50
val ues and}95% confj dence Iimts arg calculated by Lifjchfield d W1 coxon
met hod. Th¢ foll owijng tabl elcontaing informaty on about ation of
compounds Jwithin tffe scopelof the gresent injention. Nunber
(colum 3) jrefers t 30 anjexact orn anal ogo pr oceduf be used
to prepar e tHHE———NeH e+——c-aHeHR—1— 24949 -79
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1 1111 * C 1/ 19832 PCT/ U300/ 24949 .91 What is cl nSioad: A
conmpound of Ilyo%»?bg eN~ OA Formulal s a pharnaceutlgiéﬁgwao%gé‘%table
salt or stereoisoner thereof wher ei R88 i s C2-3'al kyl ene-N(Rj ) (R2) or

1- (phenyi rrethyl)pyrrolldln 3- yI o RLis (CHZ)" Q CHZCH(O—DQ CH(CH3) Q
1, 2, 3, 4-t et r gayeonapirmre—i =it e — g 63 el 0 4-0id==Qd=s t Ni eNy| |
phenyl furagyl, naphthyl, pyridyl, |ndolyl, i dazonI, cycl ohexyl,

1, 2-rret hyl engdi oxyphevaI , cycll ohexenyll, 1 H t|5 pyrazolo[4, 3-c] pyridyl;
and
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Qis optionally substituted with one or two noieties independently.
hydr oxy, S(O) 2NH2,
20 R2 i s H ecTr@socodssbky! ;

sel ected from hal o,

trifluorompiguthesspr
R1 and R2,

Cl-6 al
cyano,

kyl ,
and nis

C .s al koxy,

| or 2;

form 4,5, 6 7-tetrahydrothi eno [3, 2-¢]

together with the nitroggg.atomto which Rl and R2 are attached

pyrldlnyl , 4- di oxa- 8-azo-spiro[ 4. 5] decanyl, 25 piperazinyl, norpholinyl,
pi peri di ny PYTTOir T Ty T PZ0C B ] T
tetrahydr soqw noltinyl, 1,R,3,4 te rahydr 0-{1 H p-cafbolinyl, jor 8-aza-
bi cydo[ 3. 24 1.] oct aHyI each of whi clh may be [nono- or}independgntly di WO
01/ 19832 L MS PAT/ Usoos 2o -9p suhstitluted with halo—C}-6 al kyl,
C -a al koxy, C(O pHenyl, O CN, O;l)henyl ol (CH2)ng, Z is bgnzisoxazolyl,
i ndazol yl ,} benzi sotjhi azol yl} benzthijenyl, 5 {pyrimdihyl, pyriqyl,
1, 2- et hyl pnedi oxyghenyl , of phenyl and Z,| CH(COH)ppenyl or phenyl are
optional | yf substi tLted vm t h one or ftwo noi gties independent|ly§ selected
from hal o, -&t—6—16-tad r\yl , “Aatkoxy—hydroxy—trrfopromethytg S(O 2NH2, or
cyano, anj m sOor 1. Errpound dccording to claim | wher e1n R, and R2,
t oget her th the 15 nltro en atomlto whicllf R, and R2 are atfached, form
pi perazin 3. _Thd conpound according tao cllaim2 whlch is
3-{3-[3-(4 pyri m di|n- 2- yI
pi perazi n-flsyl)-pr cgoxy] ph yl }-thigno[ 2, 3-|d] i soxazpbe. 4. The conpound
accordi ng % cl ai m|2 which s 3-{3-[‘3-(4-pheny| - pi pefazin-1-yl})
propoxy] - phenyl } tHieno[ 2, 3} d]i soxatole. 20]5. The cpnpound adcording to
claim2 whgch 1s 3{(3-{3-[4} (4-fluofo-phenyl]) -
= £ S £ = #n
W w
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pi perazin-1-yl]-propoxy}-phenyl) - thleno[2 3-d] i soxazol e.
accordlng to claim2 which is 3-(3-{3-[4-(2-fl uoro-phenyl)
pi perazi n- 1-ywhlyiyssPoxy} - phenyl ) - t hi eno[i2, 3-d] i soxazol e.

according to claim2 which is 3-{3-[2-
et hoxy] - phenyl } -t hi eno[ 2, 3- d]|soxazoP§

84

phenyl -

pi perazin-1-yl)
8. A compound according to claim1

6. The conpound

i’cwmmu;md
5

wherein R, is indanyl. 9. The conpound according to claim8 which is
i ndan- 2-yl - [ o S TS OX O T o YT - DITqE = = e. 10.
The comnpoun according to clafm 8 which|is indaf#1l-yl-[2(3-thiero[2,3 30
dj i soxazol - - phendxy)-ethyl]-am ne. 1. The donpound faccording to claim
8 which is i dan | -yll-(2-(3 thieno[2, 3-
d] i soxazol - 3¢ yl - phengxy) - propyl]-amne.{ WO 01/19832 | 11111 113111 1111
11111111111 CT/USULV24949 ClL MS -93] 12. Thed conpounfd accordijng to
claim8 whi is indgn-2-yl-[B-(3-thienp[?2, 3-
d] i soxazol - 3yl - phenoxy) propyl]-am ne.{13. A cqgnpound accordingfto claim
1, wherei n R—areR2rtogethet—w-th—thel—r+trogdr—atomt mhfeh—#, and R2
are attached form1,|12,3,4 5 {etrahydro| soqui nollinyl. 14 The corfpound
accordlng t cIa|n113 which i§ 2-[2-(3-fhieno[ 2,/3-d] i soxazol - 3-
-phenoxy)-fethyvl]-1.12. 3.4 tetrabydro-ikoquinolijne, 15. [The conpgund
accordlng tod claim13 which i 2-[3-(3-fhieno[2]3-d]isoxjzol - J
- phenoxy) -fropyl 1 - 12, 3, 4-t g4 r ahydr o- |.soqui nolljgne. 10|4{16. A cdnpound
accordlng tofttl ai m 1 [®herein R’ and R2, [Yoget heq®with tgﬁ’nitrogen atomto
which R andi R2 are dttached, |form azephnyl. 17.] The conpound acqording to
claim 16 whi s 3-[|3-(2- azepan- I- yT -ef hoxy) -
phenyl ] -t hi gho[ 2, 3-dj|i soxazol §. 18. A cpnpound dccordingl to claif 1 wherein
R, is adamangyl. is 39. The cpnpound ackording tjo clai m[l8 which{is
adamant an- 1-yT -1 3- ( 3-[t ht enoJ 2{ 3-
f = = = = &=
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d] i soxazol - 3-yl - phencH“}IlH"m*Iw}Hll’muE 20. The conpound according to

claim 18 which i s adamantcant t hi eno[ 2, 3

dJi soxazol wiyditheg@dpenoxytet hyl]-am ne. 21. A conpound accCearrusey249e cl aim 1
wherein 20 Qis thienyl, phenyl, or pyridyl; or R and R2, together wth
the nitrogen atomto which R and R2tre attached, form norpholinyl,

pi peridinyl, pyrrolidinyl , or azocanyl. 22. The conpound according to
claim 21 which is 1-phenyl-2-[3-(3-thieno[2, 3-

d] i soxazol - 3-yl - phepoxy) -propyla mino]-ethano 1. 25 23. The conpound
accordi%ﬁ&&é&ﬁﬁeﬁﬁ whi ch i's 4-(2-[3-(3-thieno[2, 3-dJi soxazol -

3-yl - phenoxy) - propyl am no] - et hyl ) - benzenesul f onam de. 24. A conpound
according to claim1 wherein Ais C2.3alkylene-N(R)(R2); R is (CH2)nQ
30 n istl; Areompoynd of farmula knyl . phenyl, or pyridyl; or R and R2,
together with the nitrogen atomto whpch R, and R2 are I1!1111j] WO 01/19832
L M PCT/ US00/ 24949 -94 attached, fNfmYesRholinyl, piperidinyl,
pyrrolidinyl , or azocanyl. 25. Th
Qis thienyl. 26. The conpound @

[ 3-(3-thieno[2, 3-d]i soxazol - 3-¥
propyl ] -thi ophen-2-yl net hyl - am 7. The conpound of claim 25 which is
nny) - et hyl ] 4hi ophen-2-yl net hyl - am ne.

[ 2- (3-thieno[2, 3-d]i soxazol - 3-y N
28. The conpound of claim 25 whichs

[ 2- (3t hieno[ 2, 3-d] i soxazol -3-yl -p - ethyl]-thiophen-3-yl nmet hyl - am ne.
0 29. The conpound of claim25 V\E?&ﬁeﬁ¥i

[3- (53_ t Q ipﬁarulrpn[:.a'\zc,’e:f’l’_tif:glf.ySa%)c(:c"%‘;%t(r?:L)I_e?’s-aYtJ oreSRSE Yher thereof,

wherein
A is Cos alkylene-N(R:)(Rz) or 1-(phenyimethyl)-pyrrolidin-3-yl;

10 Ry is (CH2), Q, CH2CH(OH)Q, CH(CH,)Q, 1,2,3,4-tetrahydronaphthyl, indanyl,
or adamantyl, wherein

Q is thienyl, phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyl,
cyclohexyl, 1,2-methylenedioxyphenyl , cyclohexenyl, 1H-
15 pyrazolo[4,3-c]pyridyl; and
Q is optionally substituted with one or two moieties independently
selected from halo, C{.s alkyl, Cy.s alkoxy, hydroxy, S(O):NH,
trifluoromethyl, or cyano, and
nistor2;
20
Rz is H or Cy_s alkyl; or

R; and Rz, together with the nitrogen atom to which R, and R; are attached, form
45,6,7-tetrahydrothieno [3,2-c] pyridinyl,1 ,A-dioxa-8-azo-spiro[4.5]decanyl,
25 piperazinyl, morpholinyl, piperidinyl, pyrrolidinyl, azocanyl, azepanyl, 1,2,34-
tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-1H-g-carbolinyl, or 8-aza-
bicyclo[3.2.1.Joctanyl, each of which may be mono- or independently di-



propyl]-thi ophen- 3- yI conpound according to claim 24
wherein Qis phenyl ‘mH mnm\cordl ng to claim30 which is
benzyl - [ 3- ( 3widy saxazo 53 yl - phenoxy) - propyl ] - apcRRIsoosss32.
The- conpound of c |m 30 whi ch is benzyl-[2-(3-thieno[2, 3-d]isoxazol -3-yl -
phenoxy)-ethyl]-am ne. 33. The conmpoung2of claim 30 which is

(2- met hoxy- benzyl)-[2-(3-thieno[ 2, 3- d]isoxazol -3-yl - phenoxy) - et hyl ] -am ne.
34. The conpound of claim 30 which is (3 fluoro-benzyl)-[2-(3 thieno[2,3 20
dJi soxazol - 3-yl - phenoxy) - et hyl ) - am ne. The conpound of cl ai m 3Q which
is (2, 6-difl ucﬁubsmymwh palog @4-6&“‘&'513[!33&0“» C(O)pheny! OH, CN, O-phenyl or

d] i soxazol - 3-y gr?oxy) ethyl]-am ne. 36. The conpound of claim 30 which
|s(26d|fluro nzyl)-[3-(3thieno[ 2,3 _

d] i soxazol - 3-yl - phenoxy) - propyl ] -am ne. 25 37. The conpound of claim 30

which is (2-fluoro-benz

dJi soxazol - 3-yl - phenoxy#% EB’%{# %%o%%%%i%]y}h%engbsﬁp ﬂ%oéyl ?enﬁthlerrwlgo whi ch
is (4sfluoro-benzyl)-[3-(3- tbymnidirﬁjl Pyridyt, 1,2-methylenedioxyphenyl, or phenyl,

d] i soxazol - 3-yl - phenoxy) - pr ogx ]-amne. 39. The conpound of claim 30 which
I's (4-chloro-benzyl)-[3-(3-t no[2 3 30

d] i soxazol - 3-yl - phenoxy) - propyl | -am ne. 40. The conpound of claim 30 which

i's (4-methoxy-benzyl)-[3-(3-thi eno[2
d] i soxazol - 3-yl - phenoxy Y W‘Pb%{Mﬁéo'ﬂllmgﬁo&ti’fﬂyls‘iﬁ'l%e‘iI"ltf_‘qu 1111

WD 01/19832 C L M'$ * PCT/ USgPiwsfibidties Hiebbnddhty S96REY Renphals) €140 30
which is 4-{[3-(3-thieno[ 2, 3-d]i soxazol - 3-yl -

pheno®y) - pr opyl ami no] - net hyl FWMbﬁ;Mﬁﬂ@Ky.fWﬂéﬂﬂuomeﬂMe AN @rof
claim 30 which is (4-chloro- lbhgl 2- (3 thieno[ 2,3

d] i soxazol - 3-yl - phenoxy) -et hylT-amne. 5 43. The conpound of claim 30
whi ch i's (4-nethyl -benzyl)-[2-(3-thieno[ 2, 3-

misOor1.
2. A compound according to claim 1 wherein Ry and R, together with the
15 nitrogen atom to which R; and Ry are attached, form piperazinyl.
3. The compound according to claim 2 which is 3-{3-[3-(4-pyrimidin-2-yl-
piperazin-1-yl)-propoxy]-phenyl}-thieno[2,3-d]isoxazole. |
4, The compound according to claim 2 which is 3-{3-[3-(4-phenyl-piperazin-1-yl)-
propoxy}-phenyl}-thienof2,3-dJisoxazole.
20 5. The compound according to claim 2 which is 3-(3-{3-[4-(4-fluoro-phenyl)-
piperazin-1-yl}-propoxy}-phenyl)-thieno[2,3-d]isoxazole.
6. The compound according to claim 2 which is 3-(3-{3-[4-(2-fluoro-phenyl)-
piperazin-1-yl]-propoxy}-phenyl)-thieno[2,3-d]isoxazole.
7. compound according to claim 2 which is 3-{3-[2-(4-phenyl-piperazin-1-y)-
25 ethoxy]-phenyl}-thieno[2,3-d]isoxazole.
8. A compound according to claim 1 wherein R, is indanyl.
9. The compound according to claim 8 which is indan-2-yl-[2-(3-thieno[2,3-
dlisoxazol-3-yl-phenoxy)-ethyl]-amine.
10. The compound according to claim 8 which is indan-1-yl-[2-(3-thieno[2,3-
30 dlisoxazol-3-yl-phenoxy)-ethyl]-amine.
11.  The compound according to claim 8 which is indan-1-yl-[2-(3-thieno[2,3-
d]isoxazol-3-yl-phenoxy)-propyi}-amine.



dj i soxazol - henoxm- ethyl]-am ne. 44. The conpound of claim 30 which

is (3, 4-di chI oro benz mm' 'mmum ,3- d] )
i soxazol - 3-wb-opressn Xy . The conpound of @cayuse@taosshi ch is
hi®tnd] 2,*3- 10

(2, 4-di fluoro-benzyl) - [2 3-
d] i soxazol - 3-yl - phenoxy) - et hy! ] - ami ne93 46. The conpound of clai m 30 which
Is [2-(3-thieno[ 2, 3-d]isoxazol - 3-yl - phenoxy) -

et hyl]-(4-tnfluoronethyl -benzyl)-am ne. 47. The conpound of claim 30 which

o)1 Soxartsr 3 \F CotAcund dcdobNBHFinS which is indap 2 3H3HRBOBc1 ai m 30
which is 2- cldlisoxazok8yi-pherndikyj-prapyilamihe, 3-

fjjsl ?gxﬁé&noxﬁy %ﬁl ) %he;.’n%x%czgo@@%&quqewhér%m 1 ané: &”ptgé‘é't erg\]:wtﬁlth% m 30 which

d] i soxazol - 3nittogeheitomito whidlyR] ardRgare atﬁbheah@nﬁormmd of claim30 which
s (3,4- dlfluoro benzyl ) -[2-(3-thieno[2,3

d] i sdxazol - 3igtrahydeisaguinalipy| ) - ami ne. 51. The conpound of claim30 which
is (4-nmetqhyl Thé%émﬁouhaaﬁéoﬂmqﬁtBQﬁaQWﬁS which is 2:[2-(3-thienof2,3-dlisoxazal-3-

d i ?oxaﬁlol 3-vyi - p enox grfg a&ny&e i e conpoun al m 30 whi ch
Is (2-chloro +4.8i o-lsoqumo lne

d | -3 30
ol 1 spxaz) - g.% %@gg?ﬁaw th i s whigh 1913 (A iERID 3 RoRbzch 52!

d] i soxazol f|3y‘ylbhqﬂmbwppywcﬂ:?H}tetrahydTwsdmmoThe conpound of clai m30 which
4-
:ZGI g(’gxaz@lr 35& pﬁgﬁ@%ﬂ%pr otéﬁjl %’Qﬁw&%ﬁg% aFHéQ"’chSmﬁHW@fthgl ai m 30 which

is (2,4-difl mbnogeb«ammltc) whivh(R+ and Rp afe’attached, form azepanyl

1 50125 31t RGBS YO iy T2 SRR Lo 20 v

t nf | uor onet hphemdirthienpf2B-dlieoxakblel 11111111111111111111 1 1111 WO 01/19832
CLMS 1§CT/ Sc%%p%%% accor%?ng fo claim 1 wherein R, is adamantyl.
15 19. The compound according to claim 18 which is adamantan-1-yi-[3-(3-thieno[2,3-
dlisoxazol-3-yl-phenoxy)-propyl}-amine. |
20. The compound according to claim 18 which is adamantan-1-yl-[2-(3-thieno[2,3-
dJisoxazol-3-yl-phenoxy)-ethyl]-amine.
21. A compound according to claim 1 wherein
20 Q is thienyl, phenyl, or pyridyl; or
R1 and Rz, together with the nitrogen atom to which Ry and Rz are attached,
form morpholinyl, piperidinyl, pyrrolidinyl , or azocanyl.
22. The compound according to claim 21 which is 1-phenyl-2-[3-(3-thieno[2,3-
djisoxazol-3-yl-phenoxy)-propylamino}-ethanol.
25 23. The compound according to claim 21 which is 4-{2-[3-(3-thieno[2,3-dJisoxazol-
3-yl-phenoxy)-propylaminol-ethyl}-benzenesulfonamide.
24. A compound according to claim 1 wherein A is
C2alkylene-N(R1)(Rz);
R4is (CH2)nQ;
30 nis1;
Rzis H;
Q is thienyl, phenyl, or pyridyl; or
R4 and Ry, together with the mtrogen atom to which R4 and Rz are



57. The conpound of cl a|

[ 3-(3-thieno[2, 3- dJlsox H I laln““
propyl]-(4-t met hy eneyl®y-am rre. 58. The conpound | 0
which is (4 H‘“l?iggsgenzyl) [2-(3-thieno[2, 3 Pl

dJi soxazol - 3-yl - phenoxy) - et hyl ] - am ne. g45 59. The “conpound of clai m 30
which is [2-(3-thieno[ 2, 3-d]isoxazol - 3-yl - phenoxy) -
ethyl]-(2-trifluoronethyl-benzyl)-am ne. 60. The conpound of claim 30 which
i's benzyl -[2-(3-thieno[ 2, 3-djisoxazol -3-yl - phenoxy)-ethyl]-am ne. 61. A
conpound accorattached,dfomh amorpBdiingt) pipendin!,i pyrjidinglyJor 10 62. The conpound of
claim6l which_is ridin-3-ylnmethyl-[2-(3-thieno[ 2, 3-

d] i soxazol - )ﬂzoﬁ?l oxy)-ethyl]-amne. 63. The conpound of cI ai m 61l which
is pyridi2e. 3 Wh@édmﬁodnﬂé&oidlhi;w&lawﬁ% wherein Q is thienyl.

d] i soxaz 3- heno C ound according tqQ claim
211 wher elém6 d}??ﬁqmpo "{99&;9?5% chhﬂ%[3(3§tﬂ'ﬁﬂ9[%£ﬂ'sﬁ¥%¥ﬁ -Soyl Wgﬁxﬁl and

R2 arg attach [PINBpHePE2-\iteti-anfiRe. The conpound according to claim 64
which is 3- 13%p%| perpl‘w W ro oXy % (gphen yl]-thieno[2, 3-d] isoxazole.

66. The c%?n'p wnmlmqﬁf@lalm h.cb is -thieno| 3-ﬂ|soxazol-3-yl-phenoxy)-

20 67 The. bormBidHents frricfyhapnfhg ey - pnenvi}-tiienol, 5-li soxazole.

3- [ 3- ( 2- RR&er i ercomyounst dfciaim- 2ehigh]is [2-(@-thierial?,3-dlisosazckBelehedxy)The
ound of cl -{3-.] 2- (4- et hyl - pi peridin-1-yl)-etho -

Sggﬁyr} t hi eno %ﬁ%p}ﬁ@h%ﬁeﬁy%&lh%hé corrpoﬁndp:)l‘o c: a: m 64yV\}1i ch i )s(y]

3- { 3-1p2- (28.pr Afhel comparmdidfroldimy29 which ds [3-(3-thieno[2,3-disoxazol-3-yl-phenoxy)-

Mhorai b R1 androo- IR RS Metiamine 1t ogen afom to whi ch R1 and Re are
at t ached, 30.or IA compolndlacedrding to claim 2damnsraindQes peémiim 70 which is
L5 (2 ol e o) eyl Lo et gz e 30 72 A
d]isoxazol-3-yI-phenoxy)-propyl]-amine. _
15 32. The'compound of claim 30 which is benzyl-[2-(3-thieno[2,3-d]isoxazol-3-yl-
phenoxy)-ethyl}-amine. '
33. The compound of claim 30 which is (2-methoxy-benzyl)—[2—(3—th|eno[2 3-
dlisoxazol-3-yl-phenoxy)-ethyl]-amine.
34.  The compound of claim 30 which is (3-fluoro-benzyl)-[2-(3-thieno|2,3-
20 djisoxazol-3-yl-phenoxy)-ethyl}-amine.
35. The compound of claim 30 which is (2,6-difluoro-benzyi)-[2-(3-thieno[2,3-
dlisoxazol-3-yl-phenoxy)-ethyl}-amine.
36. The compound of claim 30 which is (2,6-difluoro-benzyi)-[3-(3-thieno[2,3-
dlisoxazol-3-yl-phenoxy)-propyl]-amine.
25 37. The compound of claim 30 which is (2-fluoro-benzyl)-[3-(3-thieno[2,3-
djisoxazol-3-yl-phenoxy)-propyl}-amine.
38. The compound of claim 30 which is (4-fluoro-benzyl)-[3-(3-thieno[2,3-
dlisoxazol-3-yl-phenoxy)-propyl]-amine.
39.  The compound of claim 30 which is (4-chloro-benzyl)-[3-(3-thieno[2,3-
30 dlisoxazol-3-yl-phenoxy)-propyi]-amine.
40.  The compound of claim 30 which is (4-methoxy-benzyl)-[3-(3-thieno[2,3-
dlisoxazol-3-yl-phenoxy)-propyl]-amine. |



nitrogen atomto whic ttached, form azocanyl. 73. The
conpound of claim 72 mmmm azocan 1-yl - et hoxy) - phenyl j - )

t hi eno[ 2, 3-wip bedsszol e* 1d1 U ]51111111111111111111 | 1 | IpciriushhR494b/ 19832 C
L Ms w . PCT/USO0/ 24949 -97 74. A conpound according to claim 24 wherein
R, and R2, together with the nitrog@® atomto which R and R2 are
attached, form norpholinyl. 75. A conpound according to claim| wherein A
is 1- (phenyl met hyl ) -pyrrolidin-3-yl. 76. The conpound of claim 75 which is

bhenyl ] 43nt oibe sopapnd B&En 86 which el thienni2 alispumtiett ol ai m 75
which is (R)p ﬁeﬂm@)—Fﬁ:dyibnh ROEMEtHY HezeflésulfoRamidexy) - phe nyl [ -th

i eno[ 2, 3-dJ ] soxazo nmet hod faor ant a_%onl zing the effects of

dopami né2at The comppupd pt @?‘m é@%\'Q%'ﬁr(é‘%m eapvd}i2ig-thienslgsdund accor di ng
toclaiml talls'bxgtgﬂl_gglt pHehoR hyl E n#,,l;@reof 79. The nethod as defined in

claim 78 wherein oun | uor o- benzyl

[ 2- (8- tHBeno]'Qe gomppund @am@w@@adﬁwe@ﬂﬂ;ﬂn]zyéﬂ-&thlew 3A conposition

corrprlsmga %‘1‘@' # &IZ I.?éml in adm xture with an inert
carrier. ¥o nposi 11 on aeor di ng to claim80 wherein said inert

carrier 445 aTh@ bampauwa claim 8@mwhiahr is (8,3—d|¢hlom-lbm1:yt)4[24(3-¢ﬂaemcw[3 dpsychoses
conpri si ng a nls n need thereof a therapeutically
ef fective. Ie‘i g'%&?%é@ﬁ%ﬁg'lgﬁp 'ng to claiml1. 83. The nethod as
def i ned4bn c‘ﬂae nb&i)ouh@bﬁa:la;m 8@ whiciyie {2 4-diffudrs-tichzyl)-[2-(3ethignio] 2,320
3-thi eno!,[ﬁi 3- d&[io zol - %p'%tb IEhenoxy) ethyl]-am ne. 84. A nmethod of
tre‘{lng At t Y b F\F'?y Di sorder conprising admnistering
to a paygent The cﬁmpduhdﬂaf ¢laim 30 Whithaip §24(3-afienof2; 6&2%@%3%”%%0@)— a
conpound accor dj ZM cl ai 5. The method as defined in claim84
wherei n the €O Yogorm V\}IEF‘HPQ)T%WE 1) -
47. The compound of claim 30 which is (2-flucro-benzyl)-[2-(3-thienof2,3-
d]isoxazol-3—yl—phenoxy)-ethyl]-amine.
15 48. The compound of claim 30 which is 2-chloro-benzyl)-[2-(3-thieno[2,3-
dlisoxazol-3-yl-phenoxy)-ethyl]-amine. '
49. The compound of claim 30 which is (3-methoxy-benzyl)-[2-(3-thieno[2,3-
djisoxazol-3-yl-phenoxy)-ethyl}-amine.
50. The compound of claim 30 which is (3,4-difluoro-benzyl)-[2-(3-thieno[2,3-
20 dlisoxazol-3-yl-phenoxy)-ethyl}-amine.
51. The compound of claim 30 which is (4-methyl-benzyl)-[3-(3-thleno[2 3-
dlisoxazol-3-yl-phenoxy)-propyl}-amine.
52. The compound of claim 30 which is (2-chloro-benzyl)-[3-(3-thieno[2,3-
djisoxazol-3-yl-phenoxy)-propyl]-amine. |
25 53. The compound of claim 30 which is (3-methoxy-benzyl)-[3-(3-thieno|2,3-
' dlisoxazol-3-yl-phenoxy)-propyl}-amine.
54. The compound of claim 30 which is (3,4-difluoro-benzyl)-[3-(3-thienof2,3-
dlisoxazol-3-yi-phenoxy)-propyl}-amine.
55. The compound of claim 30 which is (2,4-difluoro-benzyl)-[3-(3-thieno[2,3-
30 djisoxazol-3-yl-phenoxy)-propyl}-amine.
56. The compound of claim 30 which is [3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-
propyi]-(2-trifluoromethyl-benzyl)-amine.



25[2(3th|eno[23d]|m ml Xy)-ethyl]-amne. 86. A method of
treati ng Obsessive-Conp ﬂm mu H! l" mprising administering to a
patient in nogshing@peof d therapeutiscally effective anount etrasowmmpund
according to claim1l1. 87. The nethod as defi ned | n cI ai m 86 wherein the

conmpound is (3-fluoro-benzyl)- 30 -96 &
[ 2- (3-thieno[ 2, 3-d] i soxazol - 3-yl - phenoxy) -ethyl]-am ne. 88. A nethod of
treati ng Substance Abuse conprising admnistering to a patient in need

thereof a therapeutically effective n f. onpound ordin
claim1. %@ ouhfgmpqqndyq %T‘l\%b‘ﬁh'?ﬁéﬁg’ (- Bisngip Saforgonani#beEeRned | n
cl ai m 88 wher . benzyl) -
[ 2- (3-thieno[ ‘;Jrgp){ﬂ ; Sogg%rﬁﬁh{}foeﬁ%yI?{bHﬁﬁQGt hyl]-am ne. 90. A method of
treating @JbstTMlmmmmn&Qwhicbll& -ﬂm@&@%[?@-tmem[@éﬁh ent in need
t hereof a ther gg*gétoﬁga)léhgh& cﬂ&m}{ént of a conmpound 5 according to

S ncla

claim1. 91. i m90 wherein the conpound is

(3-flsor d§93enﬂ'yie)eomgml(mafrula}nrﬁmwﬁlcu]ls [2>(Gathisnci2 Btdisbxamnl-3yyl-phepoky)la ni ne.
92. A nethod of Par, Di.sease conprising admnistering to a
patient in n Wﬁ%"ﬁﬁ?’qutﬁ@ gﬂéﬂ??[ﬂn?y effective anount of a conpound

accordi ngg0.0 The cdmpount. of ShaimBlewhich ke Bensyl-{B{3-tHisho[D, 3cd]isorabl-34ler ei n t he

conmpound is (3-fl uoro-

I
[ 2- (3-t hi eno[ PN §"8T¥)S%B§£BTY“§ yl - phenoxy) -ethyl ] -ami ne. 94. A method of

treating gir k|m§@-ﬁp§md:géwru,§gmgc@ﬁm2wwﬁa§|m ié pyrdypat i ent in need thereof
a therapeutically effective anount of ound according to 15 claim 1.

95. The A hod hecaterqundpficiaiey &f whigh I%m@nﬁ-xlw@ﬂwéﬁ?p@:ﬂuenQIZ 3-
(3-fluoro- be“%i#’h&xaz[o@:&(yi phBh&RY ethyi-athingoxazol - 3-yl - phenoxy) - et hyl ) - ami ne.
)

96. A net hod treating Tardive skinesia conprising admnistering to a

pati ent (i83.neddetspsmpaymdofidaimficuhichds pyridinBadmethyl- thiensf2.8- conpound
according 10 gisoxazol-3-yl-phenoxy)-propyll-amine.

64. A compound according to claim 24 wherein Ry and Rz, together with the
15 nitrogen atom to which R4 and R; are attached, form piperidinyl.
65. The compound according to claim 64 which is 3-[3-(3-piperidin-1-yl-propoxy)-
phenyl]-thieno[2,3-d]isoxazole.
66. The compound of claim 64 which is 3-{3-[2-(4-phenyl-piperidin-1-yl)-ethoxy]-
phenyl}-thieno[2,3-d]isoxazole.
20 67. The compound of claim 64 which is 3-[3-(2-piperidin-1-yl-ethoxy)-phenyl]}-
thieno[2,3-d]isoxazole.
 88. The compound of claim 64 which is 3-{3-[2-(4-methyl-piperidin-1-yl)-ethoxy]-
phenyl}-thieno[2,3-dlisoxazole.
69. The compound of claim 64 which is 3-{3-[2-(4-propyl-piperidin-1-yl)-ethoxy}-
25 phenyl}-thieno[2,3-d]isoxazole.
70. A compound according to claim 24 wherein R, and Rz, together with the
nitrogen atom to which R and Rz are attached, form 'pyrrolidinyl.
71.  The compound of claim 70 which is 3-[3-(2-pyrrolidin-1-w-ethoxy)-phenyl]-.
thieno[2,3-d]isoxazole.
30 72. A compound according to claim 24 wherein R, and Rz, together with the
nitrogen atom to which Ry and R; are attached, form azocanyl.
73. The compound of claim 72 which is 3-[3-(2-azocan-1-yl-ethoxy)-phenyi}-
thieno[2,3-d]isoxazole.



20 claim11. 97. The ne g N Cl ai m 96 wherein the conpound is
(3-fl uoro-benzyl) - [Z-HWQ"L[""MEF,IHOXMOI - 3-yl - phenoxy) - et hyl ] - am ne.
98. A net hoMooi1983xcat i ng G | [iles wdesl axTourette Syndrone c@CEUSEN24949

adm nistering to a patient in need thereof a therapeutically effective
anount of a conpound 25 according t&7claim 1. 99. The method as defined in
claim98 wherein the conpound is (3-fluoro-benzyl)-

[ 2-(3-thieno[2, 3-d]i soxazol - 3-yl - phenoxy) -ethylj-am ne. 100. A nethod of

Eoat o | - g oEe ¢ ; q
hereof 14 ¢ naiomednd o EbrotB bl 1 I B} Ehi RS, B Whbe, |0 1'0°%50
](c:: aim1. 101ni|trﬁger;ammtuﬁyvhk:hd?fambéﬁg are attal:reg,]fﬁlﬁn\mrllmpbblinyl.h?hc;)rrpound is (3
uor o- enz - - - | en0 y D" SOXaZol, -, o- - no -e o - ne. .
i wo 01/ ggssé ‘%’i’&’f’fﬁf‘fﬂ@f# o "l?a'?“wﬁiﬁ’lﬁ i§ 1phdn Mﬁ&i’?ﬁé’héﬁw 99 1032.
A met ho@teof Theabmpousd pbelaim P Whidhes (8 (+)3-Ba dsinzgPpyTdlidin g-yskg)-ni st eri ng

to a patient in ed thereof a therapeutically effective anount of a
conpound acE'E)?’l}'l“Ir’}g'ePB{%f‘gﬁ?ﬁxf?o'fOS. The net hod as defined in claim102

wher ei nzyhe tREBOMPBURG abctriihg % laim 75 which is (R)-(-)-3-{3—(1-_benzyl_-pyrrdlidin-
benzyl)-[2-(3-thieno[ 2, 3-d]isoxazol - 3-yl - phenoxy)-et hyl']-am ne. 104.
met hod of medyiexyhrbenmyildhienoZ3dlisonazale: -0 S O A |~ a pharmaceutical ly

accept ahge SglhetRbd freintsiotiy thie et of dopfiifd &t the D, receptor

comprising administering a compound according to claim 1 to a patient in need

10 thereof.
79. The method as defined in claim 78 wherein the compound is (3-fluoro-benzyl)-
[2-(3-thienof2,3-d]isoxazol-3-yl-phenoxy)-ethyl}-amine.
80. A composition comprising a compound according to claim 1 in admixture with
an inert carrier. .
15 81. The composition according to claim 80 wherein said inert carrier is a
pharmaceutical carrier.
82. A method of treating psychoses comprising administering to a patient in need
thereof a therapeutically effective amount of a compound according to claim 1.
83. The method as defined in claim 82 wherein the compound is (3-fluoro-benzyl)-
20 [2-(3-thienof2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-amine.
84. A method of treating Attention Deficit Hyperactivity Disorder comprising
administering to a patient in need thereof a therapeutically effective amount of
a compound according to claim 1.
85. The method as defined in claim 84 wherein the compound is (3-fluoro-benzyl)-
25 [2-(3-thienof2,3-d]isoxazol-3-yl-phenoxy)-ethyi}-amine.
86. A method of treating Obsessive-Compulsive Disorder comprising administering
to a patient in need thereof a therapeutically effective amount of a compound
according to claim 1.
87. The method as defined in claim 86 wherein the compound is (3-fluoro-benzyl)-
30 [2-(3-thieno|2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-amine.
88. A method of treating Substance Abuse comprising administering to a patient in
need thereof a therapeutically effective amount of a compound according to
claim 1.



A is Cn al kyl ene- N(R1) ., CH2CH(OH) Q CH(CH3) Q
1,2,3,4-tet rahydronaphéllm”ni Mmj@t adamant yl , Wnergi n 15 Qis

t hi enyl, phenp furanyl, map dyl, indol yI i ndaz

cycl ohexyl, Ty‘&o yI enedi oxyphenyl , cycl ohexen.yli-, 1 H qJC\iJIUSOOIZﬂQ
pyrazol o[ 4, 3-c] pyridyl; and Qis optio |y substituted with one or two
noi eti es independently 20 selected froMmhalo, C -6 al kyl, C.s al koxy,
hydr oxy, S(O 2NH2, trifluoronethyl, or cyano, and nis | or 2; R2

i sHor C1. 6al kyl; or 25 R, and R2, together with the nitrogen atomto which
R and R289r e Thé ARNIEH aé BéfMedinTidim/8s Whé?éwmevédmmd i8 (ﬁ-ﬂqbro-benzyn-
pyridinyl,1,4-di oxa- B-azo-spiro[ 4, Sir? anyl , p| perazi nyl, norpholinyl
pi peadnyl , pyrmr@lqw{ 'Qi'ﬁ@éﬁiyl'?" égaww)—ethylzamm

11111111144111 g]é%gsgg@ T.h.”g é}.ﬁ&ﬂ{ 949
-100 tetrg%ydr%ﬂ%tééékgﬁe“ 41 e@%ﬁ%’ @car'ﬁﬁﬁ nyls, gaf 8- aza-
bi cycl o[ 3. 2. 1. I?aim"yneecb&lereoﬁa Wtataﬂeuhegllytnffatttwa)amunt ofcepcemgeund vy di -

substituted w 4 al kyl, Cl al koxy, C(O) phenyl, OH CN, 0-phenyl
or (éHZ) . Z, é&fp‘ﬁihagogafrégxazol yI i ndazol yl, benzi sot hi azotyl,

benzt hi en9t, Thye metbdgs defined |d3dlalm19(2whetdlyﬂwmﬂi1mgmd1'sr(&-lﬂgomr-bﬁiwr)y| ,
and 20 Z, CH( nyl hen tionally substituted with one or
two nieties Fﬁa@g&%‘@lﬁf’?& Fé‘d'?f’ﬁﬁﬂ‘? A yl]éml@e. al kyl, C1 al koxy,
hydroxy, ozif|Aonéthed by treatigPadnéon® Disease comprising administering to a patient

in need thereof a therapeutically effective amount of a compound according to

10 claim 1.
93. The method as defined in claim 92 wherein the compound is (3-fluoro-benzyl)-
[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl]-amine.
94. A method of treating Parkinsonism comprising administering to a patient in
need thereof a therapeutically effective amount of a compound according to
15 claim 1.
95. The method as defined in claim 94 wherein the compound is (3-fluoro-benzyl)-
[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl}-amine.
86. A method of treating Tardive Dyskinesia comprising administering to a patient
in need thereof a therapeutically effective amount of a compound according to
20 claim 1.
97. The method as defined in claim 96 wherein the compound is (3-fluoro-benzyl)-
[2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl}-amine.
98. A method of treating Gilles de la Tourette Syndrome comprising administering
to a patient in need thereof a therapeutically effective amount of a compound
25 according to claim 1.
89. The method as defined in claim 98 wherein the compound is (3-fluoro-benzyl)-
[2-(3-thienof2,3-d]isoxazol-3-yl-phenoxy)-ethyl}-amine.
100. A method of treating Conduct Disorder comprising administering to a patient in
need thereof a therapeutically effective amount of a compound according to
30 claim 1.
101. The method as defined in claim 100 wherein the compound is (3-fluoro-
benzyl)-{2-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-ethyl}-amine.



cyano, and 1s m sOorl step coupling a reagent of fornula
Il es o ~Xp mherel“ﬂfﬂﬁ[ﬂ"“ﬁlum ; and 20 pis 2 or 3; with a’
reagent of wowmssa | | 11 25 wherein R periishizaedoe
defined as in formula |I; WD 01/19532 I!'I1II1j L Ilijl s PCT/US00124949 -101
to provide a conpound of formula I|. 905. A method of maki ng a conpound of
Formulal: ~O ~ 1S OAJ5 a pharnmaceutically acceptable salt or

st er eoi somer t hereof, wherein Ais 1- (phenyl met hyl ) -pyrrolidin-3-yl; 10

conpri siy

10

15

20

25

gt}'uoé) oP tfree(l:t gp (].)ppo%mona nant Iflgo;d&[ (r:rcl)Jrlngnslul'lg abmmlsﬁem?qg

a patient in need thereof a therapeutically effective amount of a compound
according to claim 1.
103. The method as defined in claim 102 wherein the compound is (3-fluoro-
benzyl)-2-(3-thieno[2,3-dlisoxazol-3-yl-phenoxy)-ethyi}-amine.
104. A method of making a compound of Formula |:
0

S/
S

O—A

[
a pharmaceutically acceptable salt or stereoisomer thereof,

wherein
A is Co3alkylene-N(R1)(Rz);

R4 is (CH2)a Q, CH2CH(OH)Q, CH(CH3)Q, 1,2,3,4-tetrahydronaphthyl, indanyl,
or adamantyl, wherein '

Q is thienyl, phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyl,
cyclohexyl, 1,2-methylenedioxyphenyl , cyclohexenyl, 1H-
pyrazolo[4,3-c]pyridyl; and '

Q is optionally substituted with one or two moieties independently
selected from halo, Cis alkyl, Cygalkoxy, hydroxy, S(O)2NHo,
trifluoromethyl, or cyano, and

nis1or2;

R2 is H or Cy.¢ alkyl; or

R1 and R, together with the nitrogen atom to which R and R; are attached, form
4,5,6,7-tetrahydrothieno [3,2-c] pyridinyl, 1,4-dioxa-8-azo-spirof4.5]decanyl,
piperazinyl, morpholinyl, piperidinyl, pyrrolidinyl, azocanyl, azepanyl, 1,2,3,4-



with a reagent of for CNIIl 15 to provide the conpound
of fornula I. 106. A m Iﬂrorrpound of Forrrulat I I(IIi
MTI 11111 1] i s s PCT/ USO0/ 24949 - 309,9‘ g

a phar maceutlca? (]y accept abl e salt or st er eoi somer t hereof, er el n

C2_3 al kylene-N(R1) (R2); Rl is (CH2)n qpngCH2CH(OH)Q CH(CHS)Q,
1,2,3,4-tetrahydronapht hyl, indanyl, or adamantyl, wherein 10 Qis

t hi enyl, phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyl,

cycl ohexyl, 1, 2-met hyl enedi oxyphenyl , cycl ohexenyl, | H

pyr azol o[ 4, 3- d¢ipahydigispquinaling,iis2,3 pt-tetnablydp- Hiigscarbalirydl akid-azaene or two

noi eti es inde V. - .OXY,

hydr oxy, S(O ﬁﬁé? ) l°§f4’§ﬁ8§gﬂ8? %&‘a’hgyé’%ﬂ%& Efqulggdgn@r&-z; R2is H
or Cl al kyl; mubsfituted wittl h&id, Cl.g gkl €5 alkoRy t OO )phényl 0OH, @NY'0O-pbhenflioch R,
and R2 are att&%g& form 4,5,6,7-tetrahydrothieno [3, 2-c]

pyridinyl, ( »8- azo- sp|r0[4 5] decanyl, piperazinyl, norpholinyl,
pipergdinyl, pyrrolidinyl, azocanyl, azepanyl 1,2,3,4-

t et r ahydr oi soqui nol i nyl 1 2,3,4- tetrahydro 1 H p-carboli ng or 8-aza-
Zis' benzisoxazolyl, indazolyl, benzisothiazolyl, benzthienyl,

pyrimidinyl, pyridyl, 1,2-methylenedioxyphenyl, or phenyl,
and

10 Z, CH(OH)phenyl or O-phenyl are optionally substituted with one
or two moieties independently selected from halo, C1.5
alkyl, Cq.¢ alkoxy, hydroxy, trifluoromethyl, S(O)NH,, or
cyano, and

15 misOor1;

comprising the step coupling a reagent of formula Il
O

\ WA
S

I
wherein

Xis Br, Clor(; and
20 pis2or3;

with a reagent of formula Il

25 wherein Ry and R; are defined as in formula I;



bi cydo[ 3. 2. 1. ] oct anyl i y' be nono- or independently di 25
substituted wth hal ﬂ“@n u ' al koxy, C(O phenyl, OH CN, O phenyl
or (CH2)nWO011983211 &L [ 11111 WO 01/ 1983 PCWUSH024949

PCT/ US00/ 24949 -103 Z i s benzi soxazol yi, indazolyl, benzisothiazolyl,
benzt hienyl, pyrimdinyl, pyridyl, 131§Jrret hyl enedi oxyphenyl , or phenyl,
and s Z, CH(OH) phenyl or O phenyl are optionally substituted with one or
two noieties independently selected fromhalo, Cl-e alkyl, Cl.6 al koxy,
hydr oxy, tbgdr(‘S\}id@?‘&BﬂpBMhdoﬁﬁ%alyrﬂl or cyano, and 10 m sOor1; conprising
the step of coupling a reagent of formulal I O eCHIli 1s with a reagent
of formula Il YNRL Pl 11l wherein RL, and R2 are defined as in

formul a I#05_p iﬁle o@rofﬁia%%yoﬁrﬁi'ﬁﬁﬁulafll:’ aryl sulfonate or

al kyl . sul Tonat e; 0 provi conmpound. ~of formula 1. 107. A nethod of
maki ng a conpound of Formula I: i 111 11111101110111 11 1111 WO 01/19832
* CL MS * PCT/US00/ 24949 '

5  a pharmaceutically acceptable salt or stereoisomer thereof,
wherein

A is 1-(phenylmethyl)-pyrrolidin-3-yl;

10  comprising the step of coupling a reagent of formula |1
o)

\ A
S
OH

with a reagent of formula 11|

HO\( :N

15 to provide the oompoﬁnd of formula 1.

106. A method of making a compound of Formula i:



-104 ,0S OAIl a ph jcept abl e salt or stereoisoner
thereof, wherein 5 A |ﬂ!@@“¥l“¢“m (R)(R2); RLis (CH2)" Q
CHZCH(C]—I)Q CH CHB%,S t eth atfydrronapht hyl, indanyl, q;c,l.
wherein 10 Q 1R nyl, phenyl, furanyl, napht hyI pyridyl,
I ndazolyl, cycl ohexyl, 1,2-met hyI ened| a?yphenyl , cycl ohexenyl I
pyr azol 0[4, 3-c] pyridyl; and Qis optionafly substituted with one or tvvo
noi eti es i ndependently selected fromhalo, C .6 alkyl, Cl-6 al koxy,
hydroxy, S(O2NH2, 15 trifluoronethyl, or cyano, and nis 1 or 2;, R2is H
or Cl1-6 alkyl; or 20 Rl and R2, togetheOwith the nitrogen atomto which Rl
and R2 are attached, form 4,5,6, 7-tetahygrat hi eno [ 3, 2-c]
pyridinyl, 1, 4-di oxa- 8-azo-spi ro[ 4. 5] dedhn pi perazi nyl, norpholinyl,
pi peridinyl, pyrrolidinyl, azocan o
t et rahydroi soqui nolinyl, 1,2, 3,4- adhydro-1 H p-carbolinyl, or 8-aza-
bi cyclo[3.2.1.]octanyl, each of Wy ¢ my be nono- or |ndependently di 25
substituted with halo, Cl.6 alkyl, s-gl koxy, C(O phenyl, OH CN,
O phenyl or (CH2)nZ. WD 01/19832 C L Ms PCT/USQQ 24949 -105 Z is
benzi soxazol yl , indazolyl, benzisothiazolyl, benzthienyl, pyrimdinyl,
pyridyl, 1,2-nethyl enedi oxyphenyl, or phenyl, and

a pharmaceutically acceptable salt or stereoisomer thereof,

wherein
5 A.is Cp3 alkylene-N(R)(R2);

R4 is (CH2)x Q, CH2CH(OH)Q, CH(CH3)Q, 1,2,3,4-tetrahydronaphthyl, indanyl, or
adamantyl, wherein

10 Q is thienyl, phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyl,
cyclohexyl, 1,2-methylenedioxyphenyl , cyclohexenyl, 1H-
pyrazolo[4,3-c]pyridyl; and

Q is optionally substituted with one or two moieties independently
selected from halo, C4.g alkyl, Cy.5 alkoxy, hydroxy, S(O)NH.,

15 trifluoromethyl, or cyano, and

nis 1 or2;

Rz is H or Cy¢ alkyl; or

20 R1 and R, together with the nitrogen atom to which R; and Rz are attached, form
4,5,6,7-tetrahydrothieno [3,2-c] pyridinyl,1,4-dioxa-8-azo-spirof4.5]decanyi,
piperazinyl, morpholinyl, piperidinyl, pyrrolidinyl, azocanyl, azepanyl, 1,2,3 4-
tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-1H-g-carbolinyl, or 8-aza-
bicyclo[3.2.1.Joctanyl, each of which may be mono- or independently di-

25 substituted with halo, C1.s alkyl, C4.5alkoxy, C(O)phenyl, OH, CN, O-phenyl or
(CH2)mZ,



5 Z, CH(OH)phenyl or onaIIy substituted with one _or two
noi eti es. | ndependentlmmﬂw“ uﬂgq alo, Cl-6 alkyl, C1$ al koxy,
hydroxy, t Rydbiaesnet hyl ¢ StO cyano, and to mig g%,zgoﬂ

conpri SI ng the step of reducing a corrpound of the fornula KI%

+-1 P-<, O Il 15 wherein p is 1 o103 andeandRZareas defined in
formula I; to provide a conpound of formula |I. 108. A conpound of formula
20,0 N S ONw P O wherein V\OOl/ 19832 * CL MS * PCT/US00/ 24949

-106 pIS 1 or 2, and R is (CH Q CH2CH(OH) Q CH(CH3) Q
1,2, 3, 4-tet rahydronapatmwenasnuazglyl ingazolyldbengiachiazalycbenzthisnyd, i s t hi enyl

phenyl, furanyl, napht hyi pyRifidifif! pyridiH Al 2-nettyiéidib¥bhenyl, or phenyl,

and

5 Z, CH(OH)phenyl or O-phenyl are optionally substituted with one
or two moieties independently selected from halo, Cy.¢
alkyl, C1. alkoxy, hydroxy, triflucromethyl, S(O):NH, or
cyano, and

10 ' misQOor1;
comprising the step of coupling a reagent of formula |l

0

/A
)
OH
]
15 with a reagent of formula i

Y’{A];ril’R
R,

m
wherein
R4, and Rz are defined as in formula |;
pis2or3; and
20 Y is Br, Cl, |, aryl sulfonate or alkyl sulfonate;
to provide the compound of formula I.

107. A method of making a compound of Formula I:



cycl ohexyl 1, 2- met hyl g ﬂ ycl ohexenyl, 1 H

pyrazo 0[4 3- c] pyridyl ; mlﬂm mﬂlmm |y substituted with one or two
moi eti es i ndapoonesdal y Sel®ected™ rdm hal o, Cl-6 al kyl, Cl- Gpoalibsoary4949

hydr oxy, S(O 2NH2, 10 trifluoromethyl, or cyano, and nis 1 or 2; R2is H
or Cl4 alkyl; or 15 R and R2, toget henMith the nitrogen atomto which R1
and R2 are attached, form4,5,6,7-tetrahydrothieno [3,2-c]
pyridinyl, |, 4-di oxa-8-azo-. spiro[4.5]decanyl, piperazinyl, norpholinyl,

pi peridinyl, pyrrolidinyl, azocanyl, afﬁpanyl ,

1, 2,3, 4-tetrahydroi soqui nolinyl, 1,2, etrahydro-1 H -B-carbolinyl, or
8-aza-bicyclo[3.2.1.]octanyl, each of % Ry be nono- or independently
di 20 substituted with halo, Cl.s al kylA 2l koxy, C(O) phenyl, OH, CN,

0- phenyl or (CH2)n¥, Z is benzi sg 4l yl, ®©ndazol yl, benzi sot hi azol yl,
benzt hienyl, pyrimdinyl, pyrid 2- met hyl enedi oxyphenyl , or phenyl,
25 and Z, CH(O—|)phenyI or O phenyINgKt optionally substituted with one or
two noi eties independently sel ected f@o'n‘{)hal o, -6 alkyl, Cl.s alkoxy,
hydroxy, trifluoronmethyl. S(O 2NH2, or 30 cyano, and m sOorl. WD 01/19832
CL M$ * PCTNSO0/ 24949 -107 109. A clonpound of formula e @+ x p

wher ein ><a'p arBrhace%ticgﬁy ééce%?a%lés sgﬁ grz gtre?’éoisomer thereof,

wherein
5 A is Co3 alkylene-N(R)(Rz);

Ry is (CH2), Q, CH,CH(OH)Q, CH(CH5)Q, 1,2,3 4-tetrahydronaphthyl, indanyt, or
adamantyl, wherein

10 Q is thienyl, phenyl, furényl, naphthyl, pyridyl, indolyl, indazolyl,
cyclohexyl, 1,2-methylenedioxyphenyl , cyclohexenyl, 1H-
pyrazolo[4,3-c]pyridyl; and

Q is optionally substituted with one or two moieties independently
selected from halo, C_g alkyl, Cy.¢ alkoxy, hydroxy, S(O).NH2,

15 trifluoromethyl, or cyano, and |

nistfor2;

Rz is H or Cy alkyl; or

20 R1 and Ry, together with the nitrogen atom to which R, and R are attached, form
4,5,6,7-tetrahydrothieno [3,2-c] pyridinyl,1,4-dioxa-8-azo-spiro[4.5]decanyil,
piperazinyl, morpholinyl, piperidinyl, pyrrolidinyl, azocanyl, azepanyl, 1,2,3,4-
tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-1H-g-carbolinyl, or 8-aza-
bicyclo[3.2.1.Joctanyl, each of which may be mono- or independently di-

25 substituted with halo, C1.s alkyl, C4.¢ alkoxy, C(O)phenyl, OH, CN, O-phenyl or
(CH2)mZ,



10 15 R ) O

WO 01/19832 PCT/US00/24949

-105

Zis benzisoxazolyl,. indazolyl, benzisothiazolyl, benzthienyl,
pyrimidinyl, pyridyl, 1,2-methylenedioxyphenyl, or phenyl,
and

5 Z, CH(OH)phenyl or-O-phenYI are optionally substituted with one
or two moieties independently selected from halo, C1.¢
alkyl, C1.6 alkoxy, hydroxy, trifluoromethyt, S(O).NH, or
cyano, and

10 misOor1;
comprising the step of reducing a compound of the formula

(8]

A
S

15 wherein pis 1or2; and
R, and R; are as defined in formula |;
to provide a compound of formula |.

108. A compound of formula
20

wherein
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WO 01/19832 PCT/US00/24949

-106

pis 1or2; and
R, is (CH2), Q, CH.CH(OH)Q, CH(CH3)Q, 1,2,3,4-tetrahydronaphthyl, indanyl, or
adamantyl, wherein

Q is thienyt, phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyl,
cyclohexyl, 1;?4nethylénedioxypheny| , cyclohexenyl, 1H-
pyrazolo[4,3-c]pyridyl; and

Q is optionally substituted with one or two moieties independently
selected from halo, C4.¢ alkyl, C4¢ alkoxy, hydroxy, S(O).NHz,
trifluoromethyl, or cyano, and

nisl1or2;

Rz is H or Cy5 alkyl; or

R+ and Ry, together with the nitrogen atom to which Ry and R; are attached,
form 4,5,6,7-tetrahydrothieno [3,2-c] pyridinyl,1,4-dioxa-8-azo-
spiro[4.5]decanyl, piperazinyl, morpholinyl, piperidinyl, pyrrolidinyl, azocanyl,
azepanyl, 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-1H-g-carbolinyl, or
8-aza-bicyclo[3.2.1.]Joctanyl, each of which may be mono- or independently di-
substituted with halo, Cy.s alkyl, C4.¢ alkoxy, C(O)phenyl, OH, CN, O-phenyi or
(CH2)mZ, o

Zis benzisoxazolyl, indazolyl, benzisothiazolyl, benzthienyl,
pyrimidinyl, pyridyl, 1,2-methylenedioxyphenyl, or phenyl,
and

Z, CH(OH)phenyl or O-phenyl are optionally substituted with one
or two moieties independently selected from halo, C.s
alkyl, C1.¢ alkoxy, hydroxy, trifluoromethyl, S(O).NH,, or
cyano, and

mis Oor 1.
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109. A compound of formula

wherein XisBr,Clorl; and
5 pis2ora3.
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