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McCarty, R, Eds. ; Acadenic Prddeld ofighe inveption 997). The effects of this
conmpound '
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 cofnpounds and methods of using
the compbunds 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, while earlier functional studies had distinguished only two subtypes of

dopamine receptor, to date five distinct subtypes have been identified. The dopamine

D. 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 D4 receptor was also localized to the frontal cortex implying a role in
cognition and executive function. Furthermore, it has been reported that the selective



In these assays are consistent with the anatom cal |ocalization of the D4
receptor in the cortex, hippocanpus and thal anmus. Genetic |inkage and

associ ati onyid pHogss usi ng pol ynor phi sm have been 10 carr ipggasiindbe obt ain
insights into the possible roles for this receptor in disease. It has been

reported that there is a positive associ&dtion between the repeat
pol ynor phi sm of seven repeat units and a nunber of clinical conditions

whi ch have ' deqr 0 i di ] ian ficjit .
yper act | villy NpGaPdNER-G-1,sBR88] Phitolami e, Birhehls (tBpfil 't passive. o
al ., | ncr eaweillapce testdn codarits tand impreved n@ﬁﬂmalhﬁe\imra ?nmiabwaérandﬁ@am'kne D4

cept or. e in ti |t sessi ye-conmpul si v i sorder, with tics.
Neur bsor . O ThEiman DdonEhaAth s A R R P Argedfieh | Ghtebhdibimines:
Nﬁurﬁphar W@’ldginglaasislsgl’gﬁéé%)witmt inizhl Melicine.t Gb&rsae”l if,aD. e?.p%%éﬁ){oﬁﬁam in
t he human m n rece r is a rjia n er. o andem
repeat s’ i n%) 'fm%*-c[ﬁ%t; &W%W&bgwﬁé’p'ﬂew#rﬂﬂ(w{)@él gﬂgﬁffﬁc@.ﬁ?ﬁ"g seefnG peat
uni ts have jh@pdsel 51884 bire dondiStbRt Witk ithe biatohtical loddHzNREN Bhthéflbﬁi%éﬁtb?; ih 0 be
pri mat e-speci fic and has not been observed in rodents suggesting that

“these pol yibe gertembippogarapus and Halamus: recent events (Asghari, V. et al.,
Dopam ne D4 receptor repeat: analysis of different native and nutant forns

of the 25 human and rat genes (1994) Mol . Pharm 46: 364-373). The human
D4 receptor wit Fesetierinkage aand,rassecigtion Styfiepaising nefneerehisghhexet beerst i cs

whi ch qj st id3etddsdutitd ofufaﬁﬂh&@ﬁtﬁh@ﬁﬁhe\%sﬁﬁ‘é’ﬁ%%} hiSrecdPlori sgase‘.’alf hagt
has displayed a two- to thréefold | ower po_tencg for the endogenous |1 gand
3o dopani ndeendaperted that there Js a:nositive gseosietiam betwees therpeatddiraorphisie

Fonet | g ; . ¢ bi e E Tt
01/ 10893 P PEREh{FRBESTTts Hnd o' hamb B 6 cifcal Hridichls Sy bas a HiERLfCe of ©
(her ei naf t @omarkidily AsucbntasorAttantiooi Defigive Hyperagtivity ddisondeer and\DEADpessiven
di whi Aaff. % . C | ' | nt,
ki g up Coaaiee Diyafacthosors et A nbedll Bbvalench of M Belorbieiéd) o7
per si sts i nivariantudl teo dppaminec Dis mgcaptanigene dd upatientsT dthdobspssivescoaipuleirD
revolve ar qundsd "\LRE tRES Naufddd STt 197t 811 1ORanMBETACH. ! Y1095) Clin
- ‘Neuropharmacol. 18: S143-153). : _

. One of the most remarkable polymorphisms in the human dopamine Dy
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 Ds receptor with seven repea{ 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 (ECso =40nM vs 15nM) however, the functional
implications of this lower affinity are not yet resolved.



and inpul sivity. Approximately 50-70% of school-age children with the

di agnosis of ADHD continue to nmanifest synptons through m ddl e

adol escenoeg omnssszal nost one third will show sone si gnsPOT/USHR4BRSOr der in
adul thood. 10 It has been shown t hat d#)parri ne D4 receptor gene pol ynor phi sm
is associated with ADHD. Patients suffering from ADHD had a significant
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excess of the D4.7 allele has also been associated with the personality trait of
“novelty-seeking”; individuals scoring higher than average on this scale are
characterized as impulsive, exploratory, fickle, excitable, quick-tempered and
20. extravagant (Ebstein, R. P. et al; Dopamine D, receptor (D,DR) exon il
polymorphism associated with the human personality trait of Novelty Seeking. Nature
Genetics. 1996, 12, 78 and Benjamin, J. et al.; 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 (Van Tol, H. H. M.;
Wu, C. M.; Guan, H-C.; Ohara, K.; Bunzow, J. R.; Civelli, O.; Kennedy, J.; Seeman,
P.: Niznik, H. B.; Jovanovic, V.; Multiple dopamine D4 receptor variants in the human
30  population. Nature 1992, 352, 149. b) Van Tol, H. H. M.; Structural and Functional
characteristics of the Dopamine D4 Receptbr. In Cat_écholamines 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 D,



seen with current drug therapies. Patients with ADHD al so have narkedly

i ncreased incidence of Conduct 5 Disorder and Oppositional Defiant

Di sorder. Cevislongiosdd sorder is a disorder wherein the patipeniusesiuodd ts a
repetitive and persistent pattern of behaw or in which the basic rights of
others or najor age-appropriate soci et al®norms or rules are viol ated. These
behaviors fall into four main groupings: aggressi ve conduct that causes or
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di agnosed and treated. 30 The sane seven-repeat "variant of m ne D4
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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 D, neurotransmission involved in the pathogenesis of ADHD, it
would be likely that D, 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-compulsive
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



WO 01/19833 PCT/ USOQ 24962 -5 tics. Neurosci. Lett. 1997, 231, 1. Van Tol,
H H M (1995) din Neuropharnmacol. 18: S143-153). It has al so been
reported twebi/asisl escents with OCD plus tics are nore PEDISN0R24963 how

vi ol ent and aggressi ve obsessions than those without tics (Cruz, C et

al ., Increased preval ence of the seveﬁs-‘repeat vari ant of the dopam ne D4
receptor 5 gene in patients with obsessive-conpul sive disorder with tics.
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- dopam ne of atomic, metabolic and genetic abnormalities. The schizophrenic patient suffers

| from psychotic symptoms broadly categorized as positive, negative or cognitive. The
positve symptoms include delusions, hallucinatio'ns:, irrational fears, and
disorganization of thought. Negative or deficit symptoms include social withdrawal,

20 impairment in role funcfiohing,_ diminished or inappropriate affect, poverty of speech,
marked lack of initiative or enérgy 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 antipéychotic 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 D+ family (D, and Ds receptor
subtype) and the dopamine D2 family (D2, D3, and D, receptor subtype). All clinically
effective antipsychotic agents have been shown to bind to these receptor subtypes



receptors have been di scovered nanely the dopamne D1 famly (DI and D5
receptor subtype) and the dopanine D2 family (D2, D3, and D4 receptor
subtype). Ao éidogdscal |y effective antipsychotic agents hadashpagsshown to
bind to these receptor subtypes WD 01/19833 PCT/ US00/ 24962 -6 with varying
affinities (Corbett, R et al., 1997; |l8peridone : Preclinical Profile and
early clinical evaluation. CNS Drugs Reviews 3(2): 120-147). A nunber of
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nl_mber androde_nts produces a progressive and long-lasting increase in behaviors such as
| locomotor activity, a phenomenon known as "behavioral sensitization” or “reverse
~ tolerance”. This enduring hypersensitivity to psychostimulants is also observed in

20 .humans' and is thought to underlie drug addiction (Robi'nson, T.E. and Berridge, K.C.
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 ne'uroadaptive biochemical and

25 | génomic responses triggered by the first exposure to thé psychostimuiant.
Postsynaptic neuroplasticity results in alterations in dopamine receptor number and
sensitivity. The function of the dopamine D receptor family (D, D3, and D, receptor

subtypes) are all altered by the administration of amphetamine. The chronic
administration of a selective dopamine D, receptor antagonist to rodents has been

30 demonstrated to stop the development of behavioral sensitization to the
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 D, receptor in the induction of behavioral sensitization to
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20 Parkinson's Disease/Parkinsonism

Parkinson’s disease is a progressive disorder of movement, characterized by
tremor, rigidity, and bradykinesia. Other manifestations include depression, dementia
(especially in advanced d'isease). and psychosis (especially as a complication of

25  dopaminergic therapy). Parkinson’s disease affects approximately 0.1% of the
population, usually beginning after age 50. The majbr pathology is loss of
dopaminergic neurons of ;fhe zona compacta in the substantia nigra. The major
treatment is administration of dopamine precursors or agonists, but these are
incompletely effective and are associated with side effects including dyskinesias,

30  psychosis, and hypotension. Anticholinergic drugs are occasionally used, but are of
limited efficacy and poorly tolerated.
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of clozapine in the treatment of movement disorders. Movement Disorders 12:483-

96). Clozapine, in addition to prominent D4 blockade, has activity at multiple other
receptors, notably serotonin 5-HTz and acetylcholine muscarinic. It is unlikely that
20 anticholinergic effects account for clozapine's efficacy, as anticholinergic 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
increased Parkinsonian symptoms in a study of patients with Parkinson's disease
25  (Friedman JH, Goldstein S, Jacques C. 1998 Substituting clozapine for olanzapine in
psychiatrically stable parkinson's disease patients: Results of an open label pilot
siudy. Clin Neuropharmacol 21:285-8). Dyskinesias and dystonia, associated with
the use of levodopa, have also been reported to improve with clozapine (Factor SA,
Friedman JH. 1997 The emerging role of clozapine in the treatment of movement
30 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 D4
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(3H)NGD>-94-1 study. Mol Psychiatr 3:528-33; Seeman P, Guan HC, Van Tol HH.

19951%5chi zophreni a: el evati on of dopanine D4-like sites, using
Increased concentrations of Ds receptor have been reported in some post-

mortem studies of schizophrenics (usually treated for extended periods with
traditional neuroleptics)'_(Lahti RA, Roberts RC, Cochfa_ne EV, et-al. 1998 Direct -
determination of dopamine D, receptors in normal and schizophrenic postmortem

20  brain tissue: A (3H)NGD-_94-1 study. Mol Psychiatr 3:528-33; Seeman P, Guan HC,
Van Tol HH. 1995 Schizophrenia: elevation of dopamine Ds-like sites, using
*Hlnemonapride and ['Zi]epidepride. Eur J Pharmacol 286:R3—5). An up-regulation
of the D, receptor has been seen with chronic administration of the neuroleptic
haloperidol in both animal and human studies (Schroder J, Silvestri S, Bubeck B, et

25 al. 1998 D, dopamine receptor up-regulation, treatment response, neurological soft
signs, and extrapyramidal side effects in schizophrenia: a follow-up study with -
iodobenzamide single photon emission computed tomography in the drug-naive state
and after neuroleptic treatment. Biol Psychiatry 43:660-5). Use of these drugs might
also be responsible for up-regulation of the D4 receptor.

30

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
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Leckman JF, Pauls DL, et al. 1996 Lmkage disequilibrium between an allele at the

dopamine D4 receptor locus and Tourette syndrome, by the transmission-
disequilibrium test. American Journal of Human Genetics 59:644-52), and haloperidol
20 (a Do/D4 dopamine antagonist) is effective at controlling tics.

Summary of the Invention

According to one aspect of the present irivehtion, there is provided a
25  compound of formula I:

\ A

S

O—CH,C(R,)(R,)CH,—N(R,)R,)
Formula |

a pharmaceutically acceptable salt or stereoisomer thereof,



di sequilibriumtest. Anmerican Journal of Human CGenetics 59: 644-52), and
hal operidol 20 (a D2/ D4 dopam ne antagonist) is effective at controlling
tics. Sunmmowt/mB33t he | nvention According to one aspect ®8CTWh@/2pI62sent

i nvention, there is provided a 25 conound of formula I: N S

O CH2C(R1) (R2)CH2 N(R3) (R4) Formula [""a pharmaceutically acceptable salt
or stereoisoner thereof, WO 01/19833 PCT/USOQ 24962 -11- wherein X is
N(CH3) orwRereir, is OHor C _6 alkoxy; R2is Hor Cl.6 alkyl; 5 R3is
(CH2)n Q CH2CH(OH) Q _CH(CH3)Q 1, 2,3, 4-tetrahydronaphthyl, indanyl, or
adanmantyl , ®eENERIOG QS thienyl, phenyl, furanyl, naphthyl, pyridyl,

I ndol yl, i nﬂ@?&%M'orC&ﬁlkbMeXW , 1, 2-net hyl enedi oxyphenyl , cycl ohexenyl, 1
H pyrazol o[ 4,3-c]pyridyl;” and 10 Qis optionally substituted with one or
two noi etieBeisddepened@kyliy selected fromhalo, C1.6 alkyl, Cl.6 alkoxy,

hydr oxy, $( I W ' linds Is Hor
Cl.6 gl kyl ; Q%%N??zh?,da%% ) tod%grg {/(\%'tqyﬁﬂtg%étegigﬂdgagipﬁ?%n%nfa%w%%ﬁch R3
and R4 are adamantydwhersim 1, 4- di oxa- 8- azo-spiro[ 4. 5] decanyl, pi perazinyl,

TPk, T4 ahy e ook Byt AR S opr R SR, oo, et
4,5,6, 7-t et rahydr ot hi ernycloBegylc].gyméthylenedioxypheny-, cyclohexenyl, 1H-
pyrazolo[4,3-c]pyridyl; and |
10 Q is optionally substituted with one or two moieties independently
selected from halo, Cy.s alkyl, C1.6 alkoxy, hydroxy, S(O)2NH,
trifluoromethyl, or.cyano, and
nis1or2,
R4 is H or Cq¢ alkyl; or _
15 R3 and Ry, together with the nitrogen atom to which R3 and R4 are attached, form
- 1,4-dioxa-8-azo-spiro[4.5)decanyl, piperazinyl, morpholinyl, piperidinyl,
pyrrolidinyl, azocanyl, 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-S-
carbolinyl, 4.5,6,7—tetrahydrothienyl[3,2-'c]pyridyl, or 8-aza-
~ bicyclo[3.2.1.]octane, each of which may be mono- or independently di-
20 substituted with halo, C16 alkyl; Ci.salkoxy, C(O)phenyl, OH, CN, O-phenyl or
(CH2)mZ,

Zis benzisoxazolyl, indazolyl, benzisothiazolyl, benzothienyl,
pyrimidinyl, pyridyl, 1,2-methylenedioxyphenyl, or phenyl,
25 and

Z, CH(OH)phenyt or O-phenyl are optionally substituted with one
or two moieties independently selected from halo, C1.¢
alkyl, C1.s alkoiy, hydroxy, trifluoromethyl, S(O).NH2, or

30 cyano, and

mis 0 or 1;



bi cycl o[ 3.2.1.] octane, each of which may be nono- or independently di 20
substituted with halo, Cl.6 al kyl, Cl1.6 al koxy, C(O phenyl, OH CN,

O phenyl or wd fdHéd82, Z is benzisoxazolyl, indazolyi, benpcgaishiasal vyl .
benzot hienyl, pyrimdinyl, pyridyl, 1,2-nethylenedi oxyphenyl, or phenyl,
25 and Z, CH(OH)phenyl or O phenyl are odgtionally substituted with one or
two noi eties independently selected fromhalo, C1_,.- alkyl, Cl.6 al koxy,
hydroxy, trifl NS H2e. Or - 30 cyano, and misOorl1; WO 01/19833
PCTI USOQY 22@#6%@8?%%5"6’;@% é’IL'?'\Xhen R isOH R isH (1) R4is H and
R3 is (CH2)nQ , (hherRyis H,sant Ry isZCHp}@n vheremristt dr, thesoR wannetrbegndolyl ; or
(2) R3 and R4 form pirp&{?aztnill substituted with (CH2)nZ, when mis 1, then
s Z cannot be phenyl‘.’ e aspect of the invention is to provide a

phar maceuti cal (@npoR} &hd R, farmpipeizing! substitatediwith CHERZwhen m isrl, éreranmount
effective to antagonize D4 receptor stinulation and a pharmaceutically
acceptabl e carrier. 463MPLPEPREMt her of its aspects, the invention

provi des the use of conpounds of Formula | as D4 receptor antagonists for
the treatnment of nedical conditions pedjated by inhi bitior} of D4 receptor.
These condi ti onAnethapaseect eithepyention isdo; Ravids 2 PBarmaceuticel,empesition

Di sorder, CBaRHsng% ndl 9ol AR | #4n afBuRlefative 15 aftidphize €, rébaister

Subst ance Dependence, Parkinson's Disease, Parkinsonism Tardive
Di ski nesi astitgulatien and a phar@aeeyticallsoeeantzhle caBi®fuct Di sorder, and
‘Qpposi yyonal Defiant Disorder. A further aspect of the invention'is to

provi de internedi ates and a net hod of . _
In yet another of its aspects, the invention provides the use of compounds of

Formula | as D; receptor antagonists for the treatment of medical conditions mediated
by inhibition of D; receptor. These conditions comprise, for éxample, Attention
Deficit Hyperactivity Disorder, Obsessive-Compulsive Disorder, Psychoses,

15  Substance Abuse, Substance Dependence, Parkinson’s Disease, Parkinsonism,
Tardive Diskinesia, Gilles de la Tourette Syndrome, Conduct Disorder, and
Oppositional Defiant Disorder.

A further aspect of the invention is to provide intermediates and a method of

20 making compounds of the formuta Il:

0—CH,C(R,)R,)CH,~—N(R,)(R,)

Formula Il

a pharmaceutically acceptable salt or sterecisomer thereof,
wherein |
25 Xis N(CH3) or O;
R4 is OH or C4.5 alkoxy;
Rzis H or Cg alkyl;



20 maeki ng compounds of the fornmula | I: OCH2C(R ) (R2)CH2 N(R3) (R4)
Formula Il a pharmaceutically acceptable salt or stereoi soner thereof,
wherei n 25w&oi/m83d(CH3) or 0; R is OH or ClL_6 al koxy; ReTiuseoism

Cl. 6al kyl ; WD 01/19833 PCT/1S00/ 24962 _-13 R3 is (CH2)r, Q CH2CH(OH)Q
CH(CH3)Q 1, 2, 3, 4-tetrahydronapht hyl, 'P'ndanyl , or adamantyl, wherein Qis
t hi enyl, phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyl,

cycl ohexyl , R1|s2(CTFE§nf'(Y| GH@@HW@MCH@@Y‘F?QW-W dmﬁgﬁl‘\lltmh?hmdanyl or

pyrazol o[ 4, 3-c] pyr| d)(| is optionally substifute one or two
noi eties i nﬂ'&!’@ 9'9"%el ect ed fromhalo, Cl1-6 alkyl, Cl1.6 al koxy,

hydroxy S( O 2NH2, QI&%I&I‘\%}SWF‘ anyi%aW%yrﬁWtﬂol Hda%l? 10 R4 1s H

or -6 alkyl; or R3 and t oget her w't 'he ni t omto whi ch R3
and R4 are attached, fwmohgmr punethplensdjoxyiihepyls. w?labww! AHoi per azi nyl ,
nmor phel i nyl , pi peri diny, 20 ﬁiiﬂ' lang@zocanyl ,

1,2, 3?4-tet rahydr oi soq |yr'1'%7l'dl?%13?é]9, ) g 4dt et rahydrop carbolinyl, 4,5,6,7
t et rahydrot hi enyl [&, iSOp]iqUWIV(Sybsﬁtwted&lfamelﬁ two eyaittigsdndepenfdenthane, each of

e T oyt UGB i S o i UGG 2L
i ndazol yl, benzi sot hi azdflydromiethyl; or byanoyland 20 pyri m di nyl, pyridyl,
1, 2- met hyl enedi oxyRIﬂ:’e?& 2. Of phenyl, and
10 R4 is H or Cy alkyl; or
Rs and R,, together With the nitrogen atom to which R; and R, are attached, form
1,4-dioxa-8-azo-spiro[4.5ldecanyl, piperazinyl, morpholinyl, piperidinyl,
pyrrolidinyl, azocanyl, 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-8-
carbolinyl, 4,5,6,7-tetrahydrothienyl[3,2-c]pyridyl, or 8-aza-
15 bicyclo[3.2.1.]Joctane, each of which may be mono- o? independently di-
substituted with.halo, C+.¢ alkyl, C1.¢ alkoxy, C(O)phenyl, OH, CN, O-phenyl or

(CHz)mZ,

Zis benzisoxazolyl, indazolyl, benzisothiazolyl, benzothienyl,
20 ' pyrimidinyl, pyridyl, 1,2-methylenedioxyphenyl, or phenyt,
and |

Z, CH(OH)phenyl or O-phenyl are optionally substituted with one
or two moieties independently selected from halo, C.5

25 alkyl, C1.¢ alkoxy, hydroxy, trifluoromethyl, S(O)2NHz, or
cyano, and |
misOor1.
30 Detailed Description of the Present Invention

Terms used herein have the following meanings:



Z, CH(OH)phenyl or O phenyl are optionally substituted with one or two
noi eti es i ndependently selected fromhalo, Cl-6 25 al kyl, Cl.6 al koxy,

hydroxy, trigdspeeaet hyl, S(O 2NH2, or cyano, and mi sOor 1pctafded2absi | ed
Description of the Present Invention Terns used herein have the follow ng

meani ngs: WO 01/19833 PCT/ US00/ 24962 -14-a) "Pharmaceutically :acceptable
sal ts" neans ei t her an acid addition salt or a basic addition salt which

is conpati 2t [ Pahi.e 0 n

" Phar maceutab cal | 3}165@%%@2@%&52@%%}9@8@#0”%%5{ é'tﬁé? r{ %ﬁ %@'o*gggrozaam C
or i nor gabasicawiditionclttwhich E@d:dmpa‘tiblmmtbdhetreammrmmdipahems érethe éntebged
Formula | or any of its internediates. Illustrative inorganic acids which
formsuitalf® salts include hydrochloric, hydrobronic, sulfuric and

phosphoric acid and acid netal salts such as sodi um nonohydrogen
ort hophosphate and m hydr.o Justrative, 10 organi c

ot | |
aci ds which forrﬁ'ﬁj"%laﬁg‘l?@aﬁﬁlaf’ eﬁ‘tﬁ&en 4d ﬁﬁ’g't‘r‘?ﬂn%a' I3 anyRRN-ox|c. 8'55%55‘3(9“ c

acids. I idérgamé | b&i@ AIditforcLalpsh e bake ,cohﬁfouﬁagMreserﬁé@bworﬂnhsacpbﬂ any
| actic, pyruvic, malonic, succinic, glutaric, fumarlc lic, tartaric,

citric, asebigiiptermediates. Musiraliyardnasoanic acids, which farmy wmﬁett% include
phenyl acet hg?mﬁhlﬁﬂémﬁro%lﬁuﬁ%khﬁn and BHSéBH&‘iQedeJhﬁd aBid rhélal'8asslidho ¢

acid, and sulfonic aclids such as nethanesul fonic acid, naphthal ene 15

sul foni c a@pdunhmnghmq@@x9ébm§natpoand:p@tésﬁumﬁhxdﬁ@een ﬁéf%ndjwsgaﬂve
di - aci ¢ Sasgq%vat i id@@hicAIBRA sul?ék?l—r‘ §HIY§‘mEI% lr"‘th&?rftl:un%x'cﬁl ar\t:ptn‘?éatri%)lr i€ acids.

hydr at ed or subst ant rous form general ,” the acid
addi ti on sHlustrative oheueh esﬁpcarﬁdﬁnreﬁ@mnbs eacedig) glycelia, daﬁm Syruicd malenisus

hyd hi | h

base For ms UEFRET LA, (Bferic, k] NG i, ROSIAE MBRic, JydSlmdee”
mel ti ng poibeozaic,” mpnmaoicca:lhlepyla@ei@ptamamm.asahs:yamn|Z-Dbanwbeezomeaﬂs
non-t oxi ¢ ?&g?r@asﬁg%? chPraQ\%r%tﬁfohﬁsécﬁdé‘QQéﬁ L8 meRhhSsultbnic ik HEPRtHH !

Formula (I
15 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

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
20  higher melting points.

“Pharmaceutically acceptable basic addition salts” means non-toxic organic or
inorganic basic addition salts of the compounds of Formula (l) or any of its
intermediates. Examples are alkali metal or alkaline-earth metal hydroxides such as

25  sodium, potassium, calcium, magnesium or barium hydroxides; ammonia, and
aliphatic, alicyclic, or aromatic organic amines such as methylamine, trimethylamine
and picoline. “The selection criteria for the appropriate salt will be known to one skilled
in the art. '

30 b) = “"Stereoisomers” is a general term for all isomers of the individual molecules
that differ only in the orientation of their atoms in space. It includes mirror image
isomers (enantiomers), geometric (cis/trans) isomers, and isomers of compounds



i nternedi ates. Exanples are alkali netal or alkaline-earth metal hydroxides
such as 25 sodium potassium calcium nmagnesi um or barium hydroxi des;
anmoni a, awmolevmBiphatic, alicyclic, or aromatic organi cPamUA@R4mach as

met hyl am ne, trinethylam ne and picolfne. The selection criteria for the
appropriate salt will be known to one Bkilled in the art. 30 b)
"Stereoisoners” is a general termfor all isomers of the individual

nol ecul esyith adreditiahe bn@néhiral reenber EHat eareahbD Miftbr tiMapes a6fOBhRe | andtieice. |t
includes mrror image. isoners (enantiomers), geonetric (cis/trans)

i somers, (HA8tereQisRIAYSh conpounds WO 01/ 19833 PCT/ USOQ 24962 -15 with nore
than one chiral center that are not mrror inages of one another
(diastereoisonmers). c) "Akyl" as used herein neans a branched or straight

chai n al ) (kY as ased heeipmeangya branched orstsaight ehain skt Geenavalenbal | as

IS appro iaﬁ&@ 0, ; : { rg)‘ggbﬁ-'nthe
al kyl 9 e%. ) ﬁeéd%%yn{t)%&%r%&gﬁégﬂil.% I's?%lpg(g?'ag'wr , tef?%:"\‘/'gla'or Sl l)‘(eldcar bon
br anched byrthe tamoughof carbions inl toel alkyl, egkyGtendlkyl aeansca opectwaajhree, four, any

ranges t T aat L vicha 2 4 -5, _
2.3, cz?&?%?ﬁ!"s‘% i&%fg.g'%‘,m'@- %P&@@@;Chm&%“@?@éﬁi S,E'%S‘-%@,e%e?yd’e% d) d)
"Pat i ent "anywrangessthereofn ity exadple.dnit mat imitedtte G, Cas, CxakhlseCratCoanCes, dogs,
cats, guidiea~pigs, ahd prir@teg su as humans. e) "Treat' or "treating"
nmeans to%rﬁr‘e"'gr"%’e&g}ﬁp?bﬁ's@j‘ %Ii?sfﬁ'%a'e the causation of 1s the synptons
eithes on a tenporary or permanent basis, or to prevent or slow the

appear ancg of . 0 f | It f).

"Thet’ape ical'l§ %@f@?q%v%h%ﬁnnw r@%ﬂ@ag%éﬁ'g%? ?‘?;éqé 8Hé)%éatt§hoﬁogﬁ%s'mm ch
i s ef f ecatsy guineatpigsaand grimbtesrsuchdisdivmamder or condi tion. 20 Q)
"Pharmaceutically acceptable carrier” is a non-toxic solvent, dispersant,
exci pi ent, adjuvant or other material which is mxed with the active

i ngredi erd) i n“Tred®ror “reatingy’ meéarishie élleviake ispmpioinsy glitminate dee chasdtion of

corrp(?ss 't Itl?g ’syrln'p%n‘ls gitrge?so%gg tér%ﬁ@ra%%?%ieremanent basis, or to prevent or slow the

appearance of symptoms of the named disorder or condition.

f) “Therapeutically effective amount” means a quantity of the compound which is
effective in treating the named disorder or condition.
20
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
of administration to the patient. One example of such a carrier is a pharmaceutically
25  acceptable oil typically used for parenteral administration.

h) “Psychoses” means conditions wherein the patient experiences a major mental
disorder of'organic and/or emotional origin characterized by derangement of the
personality and loss of contact with reality, often with delusions, hallucinations or
30 illusions. Representafive examples of psychotic illnesses include schizophrenia,
schizophreniform disorder, schizoaffective disorder, delusional disorder, brief
psychotic disorder, shared psychotic disorder, psychotic disorder not otherwise
specified, and substance-induced psychotic disorder. See Diagnostic and Statistical



of admnistration to the. patient. One exanple of such a carrier is a
pharmaceutically 25 acceptable oil typically used for parenteral

admi ni st r at ippe1/0833" Psychoses” means conditi ons wherei n t heTasbe/sot
experiences a nmgjor nmental disorder of organic and/or enotional origin
characterized by derangenent of the per‘%nality and | oss of contact with
reality, often with delusions, hallucinations or 30 ill usions.
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schi zophreni form di sorder, schizoaffective disorder, delusional disorder,
bri ef psymmé’mﬁﬂﬁmr shared psychotic di sorder psychotic di sorder
not otherw se specified, and substance-induced psychot I ¢ disorder. See

Di agnostic and Stati sti Cal - <o WO 01/19833 PCT/ 11 SO0/ 24962
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Pr edomi nantHr;dd)milfahﬁyltlnawenTbIaeTypmdammemnmnaﬂmy hyperactlve-lmpulswe
hyper act i vel_ I rrpul sive Type. 10 j) "Conduct D sorder neans a disorder

wherein the Btlent exhibits a repetitive and persistent pattern of
behavigs in which the basic rights of others or major age- appropriate

soci et al norms QL I ar I ol at ed se beh_av ors,.f I.nto four, nain
gr oupi ngs: thggr & M@dﬁ?&‘g‘ﬂy mes %Qﬁg@ferth%rﬂ'Fé ?é’ﬁge'%h?gi"ﬂtéla Fenstitive,
other 15 p%@.ﬂl ;ﬁer@i&teanpanémofmwr%wm@n wﬂa&é rlgﬁt%tochﬁﬁér@Sorplh@jwrdgéJ 0ss
or damage, _decejtful ness or thef and se Vi tions_of
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(e.g., disobedjence (20 and opposition to authority figures), however it
does ndd i PerpgoF REIMals.shenaggressive; eppduct that causes property I6ss or damage,

deceitfulness 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

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

)] "Obsessive-Compuisive Disorder” or "OCD" means a condition wherein the

25  patient exhibits recurrent obsessions or obmpulsions that are severe enough to be
time consuming (i.e., take more than an hour a day) or cause marked distress or
significant impairment. Obsessions are persistent ideas, thoughts, impulses, or
images that are experienced as intrusive and inappropriate and that cause marked
anxiety or distress. Compulsions are repetitive behaviors (e.g, hand washing,

30  ordering, checking) or mental acts (e.g., praying, counting, repeating words silently)
the goal of which is to prevent or reduce anxiety or distress, not to provide pleasure
or gratification.



of the nore serious forns of behavior in which either the basic rights of
others or age- appropriate societal norns or rules are violated. 1)

"Cbsessi vay@omposdssi ve Di sorder” or "OCD' neans a conditponusieassen the 25
patient exhibits recurrent obsessions o conpul sions that are severe enough
'to be tinme consumng (i.e., take mor &'t han an hour a day) or cause marked
distress or significant inpairnment. Qbsessions are persistent ideas,

thought s, mi NpuSRRtanc DepSfdhtet Adand & cONGIROh SVIRP6inathel ;sutkus exmbnm
i nappropriate and that cause marked anxiety or distress. ul Si ons are
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is to prevent or uce anxiety or distress, not to provide pleasure or
gr atmcatolemncemthawaBaadmwbwdzu@wmgl? m "Substance Dependence" -
means_a condition wherein the patient exhibits a nualadaptive pattern of
substance use, leading to clinically significant inpairnent or distress.
There is ) patSubstande rAhuset cnlears fa achnditiont wheirein th@tpajentalwubﬁesm ts in

t ol erance rdabuse”
nmeans a %ﬂ'ﬂ?éﬁqgﬁ%ﬁé%‘?@t" %“g%k‘ Ien nﬁé%g%b? Eé%lgrer?g ada ﬁlﬁ e pa tern of
subst anc econsequences eslated toytheoepeated tuserad suibgtantés alheredmay e repeatedquences
related to.the r ted u e. epe f ilure
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and i nterpersona r ens. . ence,
the crit blems; %ﬂ]ﬁ‘?ﬁgﬁ@g&"ﬂtﬁ5§uggaﬂ§? Eeh&ﬁ&%{gc 8 ee&ggﬁée Cg‘f rawal , or
a patt er nafsecdormot snohgdel sslerande, wnlsdrgwdlk arl g patielru dé compulsivenisé anld ey
consequences re se. " Par ease" neans a slo
progressi' Ué ﬂ@ﬂ?'&"g‘&'{%ﬁg‘#ﬁmﬂ% equgﬂt‘aqsaci}trépeaj%lg% tremor, rigidity, Y
bradyki nesia, and postural instability. O her manl festations include

ggf :‘ gzts o h?g?li‘grﬁ%ggﬁlpag@ﬁ%g Pirar{elgngsomoswy progressnve r?gtﬂ'oltob%gl \Ac%ﬁdl?ot he -

characterized by tremor, rigidity, bradykinesia, and postural instability. Other
manifestations include depression and dementia.

p) “Parkinsonism” means a condition where the patient exhibits parkinsonian
20 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

25 developed in association with the use of neuroleptic medication. The involuntary
movements may be choreiform, athetoid or rhythmic.

r) “Gilles de la Tourette Syndrome™ means a condition manifested by motor and
vocal tics. (A tic is a sudden, rapid, recurrent, non-rhythmic, stereotyped motor

30 movement or vocalization.) The disturbance causes marked distress or significant
impairment in social, occupational, or other important areas of functioning. The onset
is before age eighteen years and the disturbance is not due to the physiological
effects of a substance or general medical condition.



20 signs or synptons (i.e. trenor, nuscular rigidity, or akinesia) that
develop in association with the use of neurol eptic nedication. Q)

"Neur ol epti gy ofivaesd Tar di ve Dyskinesi a"® neans a di sorder myassagbgoed zed by
i nvoluntary novenents of the tongue, jaw,_ trunk, or extrenities which have
25 devel oped in association with the usel®%f neur ol epti c medication. The

i nvoluntary novenents may be choreiform athetoid or rhythmec. r) "Glles
de |a Tourette Syndrone"” neans a condition nmanifested by notor and vocal
tics. (Atic is a sudden, rapid, recurrent, non-rhythmc, stereotyped notor
30 novements)or \nlessiotbernise s)penif@dd'fr@dqj'mﬁmleg@ﬁune@mﬁkBe,oFan@lress or
significant inpairnent in social, occupational, or other inportant areas of
functioning. The onset is bef or e age eighteen years and the disturbance is
not due tot) he phAwtsufongl®ceéansdhé eadisalof a subst ance or general nedical
condi tion. 1/ 19833. PCT/ [ TSO0/ 24962 -18 s) Unl ess otherw se specified,
"hal 0" or " hal| gen" neans C, Br, Fand I. t) "Aryl sulfonyl" neans the
radical: O +§SAAr 11 5 0 wherein Ar is phenyl optionally substituted one
or nore noiet iéses fromthe group consisting of halogen, nitro, or

Cl-Csal kyl. "Brosyl" neans the radical wherein Ar is p- bronobenzene.

“Nosyl " ”E%ferélhe\rrélﬁh&%}l Wﬁy%uﬁétltut%d@néldrrnﬁﬁ?éméﬁbs frdrdlé groupeans the
radi cal wherein ene. 10 "Al kyl sulfonyl" nmeans the radical: it
-S-R |1 consnstlng of hal en nitro, or C;-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.

10
"Alkyl sulfonyl” means the radical:

i

—S—R
I}
O

wherein R is C-Cgalkyl. “Mesyl” means the radical wherein R is CH.

15 u) “Sulfonic ester” means the radical:
0
O ! R
i

wherein R is C4-Cgalkyl or phenyi optionally substituted with one or more moieties
from the group consisting of halogen, nitro, or'C4-Cgalkyl. “Sulfonic esters” are, for

example, brosylate, nosylate, tosylate, and mesylate.
20

v) *Parallel Synthesis” is a term used to describe the simultaneous synthesis of
tens to millions of compounds in solution or on a solid phase. The key characteristic
that distinguishes this approach from serial techniques is that it does not utilize

25  mixtures.



O wherein Ris Cl-Csal kyl. "Mesyl" nmeans the radical wherein Ris CH3. s
u) "Sulfonic ester"” neans the radical: 0 11 -OS RO wherein Ris

Cl- Csal kyl @o@hesay! optionaltly substituted with one or npcEUSM2&s2es from
the group consisting of hal ogen, nitro, orCl-Csal kyl. "Sul fonic esters”

are, for exanple, brosylate, nosylate,*?osylate, and nesyl ate. 20 v)
"Parall el Synthesis is atermused to describe the simultaneous synthesis
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cycl ohexyl, or benzim dazolyl; or wherein R3 and R4, together with the
nitrogen atom to which R3 and R4 are attached, form piperidinyl,

pi per azi nwo o1t198333, 4- tetrahydroi soqui nolinyl, 1,2, 3, 4-pernsdegpaico
PB-carbolinyl, 4,5,6,7-tetrahydrothieng[3,2- 10 c]pyridinyl, and
8-aza-bicyclo[3.2.1.]octane. A nore pr'zéf erred enbodi nent of the invention
Is a conpound according to Formula | wherein R is OH R2is H R3is
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together with the nitrogen atomto which R3 and R4 are 15 attached, form
pi peri di fgrth invkalle dr ef erred enbodi ments of the invention are those
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or potassium hydroxide, to liberate the free base which is then extracted
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Most preferred embodiments of the invention are those compounds of Formula
| set forth in Table 1 that exhibit enhanced D, potency.

20 Acid addition salts of the compound of Formula | and |l 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

25 isolation of compounds of Formula | for laboratory use, or for subsequent conversion
to a pharmaceutically acceptable acid addition salt. Also included within the scope of
the invention are solvates and hydrates of the invention.

The conversion of a given compound salt to a desired compound salt is

30  achieved by applying standard techniques, in which an aqueous solution of the given
salt is treated with a solution of base, e.g. sodium carbonate or potassium hydroxide,

to liberate the free base which is then extracted into an appropriate solvent, such as
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ether. The free base is then separated from the aquébué portion, dried, and treated
with the requisite acid to give the desired salt.

The compounds of the present invention can be prepared by processes
5  analogous to those known in the art. Schemes |, II, and Ill illustrate methods for the
synthesis of compounds of Formula I. '
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X,=halo, preferably Br; X,= Br, Cl, or {, preferably Cl; -
X=0, N(CH,); R=C,-Cgalkyl;
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R4=H or C,.6alkyl; or R3 and R4, together with the nitrogen atomto which
R3 and R4 awgp gfrfoggzhed, form 1, 4-di oxa- 8- azospi r o[ 4. 5] dec aigslusons24962
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X=0, N(CH,); Y=4-CHj,, 3-NO,; R, = C, salkoxy; R,=H or C, salkyl; R,=(CH,),Q, CH,CH(OH)Q, CH(CH,)Q,
1,2,3,4-tetrahydronaphthyl, indanyl, or adamantyl; Q is thienyl, phenyl, furanyl, naphthyi, pyridyl, indolyl,
indazolyl, cyclohexyl, 1,2-methylenedioxyphenyl , cyclohexenyl, benzimidizolyl, 1H-pyrazolo[4,3-c]pyridyl;
and Q is optionally substituted with one or two moieties independently selected from halo, C, zalkyl,
C,.salkoxy, hydroxy, S(O),NH,, trifluoromethyl, or cyano and n is 1 or 2; R,;=H or C, calkyl; or R; and R,,
together with the nitrogen atom to which R, and R, are attached, form 1,4-dioxa-8-azospiro[4.5]decanyl,
piperazinyl, morpholinyl, piperidinyl, pyrrolidinyl, azocanyl, 1,2,3,4-tetrahydroisoquinolinyl,
1.2,3,4-tetrahydro-B- carbolinyl, 4,5,6,7-tetrahydrathienyl[3,2-c]pyridyl, or 8-azabicyclo[3.2.1]octane, each of
which may be mono- or independently di-substituted with halo, C, salkyl, C, calkoxy, C(O)phenyl, OH, CN,
O-phenyt or (CH,),,Z; Z Is benzisoxazolyl, indazolyl, benzisothiazolyl, benzothienyl, pyrimidinyl, pyridyl,
1,2-methylenedioxyphenyl, or phenyl; R;=CH,, CF,, F, p-bromobenzene, p-nitrobenzene, or
p-methylbenzene; and Z, CH(OH)phenyl or O-phenyl are optionally substituted with one or two moieties
independently selected from halo, C, galkyl, C, ;alkoxy, hydroxy, trifluoromethyl, S(O),NH,, or cyano, and
misOor1. .



azocanyl, 1, 2,3, 4-tetrahydroi soqui nolinyl, 1,2, 3,4-tetrahydro-p-carbolinyl,
4,5,6,7-tetrahydrothienyl[3,2-c]pyridyl, or 8-azabicydo[3.2.1.]octane, each
of whi ch swmyoeiwesssnmono- or i ndependently di-substituted mErhistaa4ss? Cldal kyl ,
Cl- 6al koxy, C(O phenyl, OH, CN, O%enyl or (CH2)n¥Z; Z is benzi soxazolyl,

i ndazol yl, benzi sothi azolyl, benzotfienyl; pyrimdinyl, pyridyl,

1, 2- net hyl enedi oxyphenyl, or pgeg‘)fél ﬁﬂﬂd Z, CH(COH)phenyl or O phenyl are
optionally substituted with on chem noi eti es i ndependently selected from
hal o, C, -, al kyl, Ci1,ai koxy, hydroxy, trifluoronethyl, S(O 2NH21 or cyano,
and mis O or 1. WD 01119833 -26- PCT/USCQO 24962 In Schene |, step A

di aryl ketone (5) |Is prepared by reacting an appropriate al koxy-substituted
benzoyl halide (4) with the ani,_En 9&3 a 3-hal ot hi ophene (3) using

t echni ques and procedures wel | wn to one or ordinary skill in the art. 5
For exanple, a soRagign of phenyllithi®min cycl ohexanggether can be
reacted wth tt}? hi gphene gk structure 2 suchRag 39 t hi ophene, at

5C, to forma IMhHﬂediMermﬁHﬁe(S) The.lithia I nternedi ate may
then be added dropwige over a PEPiMd of time of abt 3470urs to a

sol ution of an al koxy-substituted benzoyl halide of structure (4) such as
3- net hoxybenzoyl chloride and a suitable aprotic io anhydrous sol vent such
as tetrahydrofuran at about -70C. The resulting ketone jJof stragture () may
be recovered fromthe reaction m xture by extractive t hods
known in the art. Purification of the ketone of gﬁrqgt re (5)
by alum na columm chromatography eluting with a St T anl e
hexane, or a mxture of solvents, such as a m xture of}| € nd hexane.
Further purification may 15 be done by vacuumdistill aty on 8?5?
recrystallization. In step E, an appropriately substituted di aryl ketone Q
may be al so prepared by treating a solution of a 3-hal gghi ophene (2) such
as 3- bronot hi ophene in a suitable solvent such-as dict Rt hane with a
solution of titaniumtetrachloride in a suitable 20 sgtv&nt
di chl oronet hane at about 5C. A sol ution of an approprét el ySsubstituted

al koxybenzoyl halide ") such as 4-net hoxybenzoyl chl ge R,n BHsui t abl e

sol vent such a dichl oronet hane is added at such a raté LRI ai n the
tenperature at about or below 5C. The reaction is quenched wth an aqueous’
acid such as hydrochloric acid and the diaryl ketone (5Z fay be recovered *
by extractive

X=0, N(CH,); X;=halo, p-toluenesulfonyloxy, 3-nitrobenzenesulfonyloxy; R,=H or C, salkyl;
R,=(CH,),Q, CH,CH(OH)Q, CH(CH,)Q, 1,2,3,4-tetrahydronaphthyl, indanyl, or adamantyl;
Q is thienyl, phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyl, cyclohexyl,
1,2-methylenedioxyphenyl , cyclohexenyl, benzimidizolyl, 1H-pyrazolo[4,3-c]pyridyl; Q is
optionally substituted with one or two moieties independently selected from halo, C, salkyl,
C,.salkoxy, hydroxy, S(O),NH,, trifluoromethyl, or cyano and nis 1 or 2; R;=H or C, galkyl;
or R; and R,, together with the nitrogen atom to which R; and R, are attached, form
1,4-dioxa-8-azospiro[4.5]decanyl, piperazinyl, morpholinyl, piperidinyl, pyrrolidinyi,
-azocanyl, 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-B-carbolinyl,
4,5,6,7-tetrahydrothienyl[3,2-c]pyridyl, or 8-azabicyclo[3.2.1.]octane, each of which may be
mono- or independently di-substituted with halo, C, alkyl, C, galkoxy, C(O)phenyl, OH,
CN, O-phenyl or (CH,),.Z; Z is benzisoxazolyl, indazolyl, benzisothiazolyl, benzothienyl,
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, galkyl, C, salkoxy, hydroxy, trifluoromethyl, S(O),NH,, or cyano, and mis 0 or 1.



25 nethods and purified by nethods well known in-the art. In step B, the
oxi me derivative (fl (X=0 of diarylketone (5) is prepared by reacting

di aryl ket ongyd pyegd3d hydr oxyl am ne hydrochloride (6) (X i SclusoduobOr

exanpl e, a diaryl ketone (] such as (3-#fonothi ophen-2-yl)-(3-

met hoxyphenyl ) met hanone and hydr oxyl am ne hydrochl ori de can be reacted in a
sui tabl e sol vent aprotic solvent, such as pyridine. The reactants are
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by extractive as’rs known Tn the ar ude oxi'rre of structure
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about four hours. The reaction is ‘quenched wi th hydrochloric™acid,
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: 15 be done by vacuum distillation and/or recrystallization.

In step E, an appropriately substituted diarylketone (5) may be also prepared
by treating a solution of a 3-halothiophene (2) such as 3-bromothiophene in a suitable
solvent such as dichloromethane with a solution of titanium tetrachloride in a suitable

20 solvent such as dichloromethane at about 5°C. A solution of an appropriately
substituted alkoxybenzoy! halide (4) such as 4-methoxybenzoylchloride in a suitable
solvent such a dichloromethane is added at such a rate as to maintain the
temperature at about or below 5°C. The reaction is quenched with an aqueous acid

: such as hydrochloric acid and the diarylketone (5) may be recovered by extractive
25 - methods and purified by methods well known in the art. '

In step B, the oxime derivative (7) (X=0) of diarylketone (5) is prepared by
-reacting diarylketone (5) and hydroxylamine hydrochloride (6) (X is O).

30 For example, a diarylketone (5) such as (3-bromothiophen-2-yl)-(3-
methoxyphenyl)methanone and hydroxylamine hydrochloride can be reacted in a
suitable solvent aprotic solvent, such as pyridine. The reactants are typically stirred
together at room temperature for a period of time, typically overnight, followed by



For exanple, a m xture of diarylketone (5) such as

( 3- br onot hi ophen-2-yl)-(3- 25 met hoxyphenyl ) nmet hanone, net hyl hydrazi ne and
a suitabl gyeelent such as et hyl ene | ycol are heated etTEsoesmaer at ure of
from about 120C to about 130C for ab®ut 2.5 hours. The reaction is
guenched with water and the resulting thieno[3,2-c]pyrazole of structure
L8) (X=N-CH3) may be recovered fromthe reaction mxture by extractive
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t hi eno[ 3 hedfdchboria asidefiltred,t dridthi résulting thigno[2B2d]idoxapoleiof stractime (8)
chromat O%gyptr)]g recovered from the reaction mixture by extractive methods as is known in the
art. The crude thieno[2,3-d]isoxazole of structure (8) may then be purified by
chromatography.
20 _ .
In steps B and C, the thieno[3,2-c]pyrazole (8) (X=N-CHa) may be prepared by

reacting diarylketone (5) and methylhydrazine (6) (X is N).

For example, a mixture of diarylketone (5) such as (3-bromothiophen-2-yl)-(3-
25  methoxyphenyl)methanone, methylhydrazine and a suitable solvent such as ethylene
glycol are heated at a temperature of from about 120°C to about 130°C for about 2.5
hours. The reaction is quenched with water and the resulting thieno[3,2-c]pyrazole of
structure (8) (X=N-CH3) may be recovered from the reaction mixture by extractive
methods and purified by methods well known in the art.
30
In step D, the thieno[2,3-d]isoxazole compound of structure (8) (X=0)is
dealkylated with the appropriate reagents to give the corresponding phenol (9) (X=0).



In Schenme I, step F. thieno[2, 3-d]i soxazol e-epoxide 11) (X=0O) is prepared
by condensing the appropriately substituted thieno[2,3-d]isoxazole (9)
with an 25 Wﬁﬁﬂ&isate glycidyl sulfonyl ester (10). For e¢aiRof406
solution of a thieno[2, 3-d]isoxazol e (@8 such as 3-(4-

hydr oxyphenyl )t hi eno[ 2, 3-d] i soxazote in an appropri:ate aprotic solvent such
as dinethylformamde is treated with a suitable base such as sodi um

hydride, and th | 20k AR08 Af: ] Lansof a
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of a glycidyl sulfonyl ester ( 0) such as (2R) to (-)glycidyl tosylate at
anmbi ent  t er@vified by shromatography-t i ng t hi eno[ 3, 2- ¢] pyrazol e- epoxi de (11) nay
be recoyered fromthe reaction m xture by agueous quenching and extractive

met hods as is known in the art. The crude thieno[ 3, 2-c]pyrazol e-epoxi de
(11) may then bén ptepiD.itkerthisnafdRlpyrazole ghgtructereB) @%‘-rl\]h-dﬁahsﬁ-den kyletgss G
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benzoyl ester (12), conversion of the internediate
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(11). 26 methoxyphenyl)-1-methyl-1H-thieno[3,2-c]pyrazole and a suitable solvent such as

dichloromethane is treated dropwise under nitrogen with a solution of boron
tribromide in dichloromethane and stirred at room temperature for about 2.5 hours.
The reaction is quenched with water and the resulting thieno[3,2-c]pyrazole of
structure (9) (X=N-CH3;) may be recovered from the reaction mixture by extractive

20 methods as is known in the art. The crude thieno[3,2-c]pyrazole of structure () may
then be purified by chromatography.

In Scheme I, step F, thieno[2,3-d]isoxazole-epoxide (11) (X=O) is prepared by
condensing the appropriately substituted thieno[2,3-d]isoxazole (8) with an
25 appropriate glycidyl sulfonyl ester (10).

For example, a solution of a thieno[2,3-d]isoxazole (9) such as 3-(4-
hydroxyphenyi)thieno[2,3-d]isoxazole in an appropriate aprotic solvent such as
dimethylformamide is treated with a suitable base such as sodium hydride, and the

30 resultant anion is treated with a solution of a glycidyl sulfonyl ester (10) such as
(2R)-(-)glycidyl tosylate at ambient temperature. The resulting thieno[2,3-dJisoxazole-
epoxide (11) may be recovered from the reaction mixture by aqueous quenching and



For exanple, step G a solution of a thieno[2,3-d]isoxazole (9).such as 3-
t hi eno[ 2, 3-d] i soxazol - 3-yl -phenol in a suitable aprotic solvent such as

di met hyl f @¥g'symioghd i s treated with a suitabl e base such perpshassg: um
t-but oxi de at about room tenperatur®- The resulting anion is. treated with
a solution of a glycidyl 25 benzoyl ester (12) such as
(2S5)-(+)-2-nmethyl gl yci dyl -4-nitrobenzoate at room tenperature and then
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a base s as,_pot assi t oxi de a tenperature of about O0C. After
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For example, step G, a solution of a thieno[2,3-d]isoxazole (2).such as 3-
thieno[2,3-d}isoxazol-3-yl-phenol in a suitable aprotic solvent such as
dimethylformamide is treated with a suitable base such as potassium t-butoxide at
about room temperature. The resulting anion is treated with a solution of a glycidyl
25 benzoyl ester (12) such as (25)-(+)-2-methylglycidyl-4-nitrobenzoate at room
temperature and then wérming at about 50°C for about two hours. The resulting
thieno[2,3-d]isoxazole-diol (13) may be recovered from the reaction mixture by
aqueous quenching and extractive methods as is known in the art. The crude
thieno[2,3-d)isoxazole-diol (13) may then be purified by chromatography. In step H, a
30 thieno[2,3-d]isoxazole-diol (13) such as (R)}-2-methyl-3-(3-thieno[2,3]-d-isoxazol-3-yl- -
phenoxy)propane-1,2-diol in an appropriate solvent such a dichloromethane is treated
with a sulfonyl chloride such as p-toluenesulfonyl chloride and a suitable base such
as pyridine at room temperature followed by stirring at room temperature for about 48



epoxynet hoxyphenyl )t hi eno[ 2, 3-d] i soxazol e in a suitable solvent such as
ethanol is treated with an appropriate am ne (15) such as

N- benzyl - N- Rgd biftoass ne under an 20 inert atnosphere such apdrnisigg®t Or
argon. After stirring the mxture at aleut 60C for .about 0.5 hour and at
about 80C for about 0.5 hour, the reaction nixture may be concentrated and
the crude 1-am no-3-[3-(thi eno[2 3-d] i soxazol - 3- yI)phenoxy] propan- 2-ol 1la)
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1,2,3,4 s tetrahydroisoquinoline in a suitable solvent such as ethanol is

treated wi t32Roud) "Gt thereagiionds guerchedyising.gxiiactive methads,asde kaews in thet ur e
(11) ang a gtlithaRhRicsShietRRE, 3w§$ka%§|e-@5diﬁi%f stfﬁ'&&nr@(_)‘{f(gob maydhémbgd and

heated to about the reflux tefperature m xture for a Suitable
period, tyRuEEed 9vmﬁa@mt'omm@@roraﬁogmhvaatlwglimﬁwnyutheais argon. The
m xture i s concentrated and the 1-am no-3-[3-(1-nmethyl-1Hthieno[3,2 io

c] pyrazol - 3-yi) - phenoxy] propan -ol of structure M (X=N-CH3) is recovered
fromthe resi direstsp JeBrioaminegd-ththienald Brillisexazl-grvb-prepan-Rrab sampaundef ar t .

In Step K. gl éﬁ =) lerbbil 81 eming bGER) afbokbbOBBKELROPY 2 e

conmpound ( 1b) tre
1- ami nots3- [sugture €hi) wWithandappropriate lprigiaryier §ecppdelrycawl]19 (&®an- 2- ol conpound
(Ya) with a suitable base and an appropriate.

For example a thieno[2,3-d]isoxazole-epoxide (11) such as (R)-3-(3-
epoxymethoxyphenyl)thieno[2,3-d]isoxazole in a suitable solvent such as ethanol is
treated with an appropriate amine (15) such as N-benzyl-N-methytamine under an

20 inert atmosphere such a nitrogen or argon. After stirring the mixture at about 60°C for
about 0.5 hour and at about 80°C for about 0.5 hour, the reaction mixture may be
concentrated and the crude 1-amino-3-[3-(thienof2,3-d]isoxazol-3-yl)phenoxy]propan-
2-ol (1a) may then be purified by chromatography. . The resulting 1-amino-3-[3-
(thieno[2,3-d}isoxazol-3-yl)phenoxy]propan-2-ol of structure (1a) may also be

25~ recovered from the reaction mixture by aqueous quenching and extractive methods
as is known in the art. In some instances the resulting 1-amino-3-[3-(thieno[2,3-
d)isoxazol-3-yl)phenoxy]propan-2-ol of structure (1a) crystallizes from the reaction
mixture either directly or on aqueous quenching, and may be isolated by filtration and
purified by methods well known in the art.

30

In step J, a 1-amino-3-[3-(1-methyl-1H-thieno[3,2-c]pyrazoi-3-yl)-
phenoxy]propan-2-ol of structure (1a) (X=N-CHs) may be prepared by treating a



al kyl ati ng agent. For exanple, a solution of a

1-am no- 3-[3-(thi eno[ 2, 3-d] i soxazol - 3-yl ) phenoxy] - propan-2-ol of structure
(1 a) suclweeedR) - 1- benzyl am no- 3-[ 3- (t hi eno[ 2, 3-d] i sorRe®R/US00/2862
3-yl).phenoxy] - propan-2-ol in a suitable aprotic solvent such as
tetrahydrofuran is treated with about an equival ent of appropriate base
such as potassium bis(trimethylsilyl)amde at about -20C under a nitrogen
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is. treated wth out an equivalent o sui tabl e al kyl ati ng agent such

as di nmet I?y'l"ﬁ%l(lfﬁte and allowed to warmto room 25 tenperature over about 2
hours. The resulting (2R)-benzyl-[2-methoxy- 3-(3-

(thieno[ 2, 3-d]i soxazol - 3-yi ) - phenoxy] pr | ] am ne (X=0, R1=0CH3, R2=R3
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suitable prinmary or secondary am ne (15) For exanpl e, a sol ution of
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such as obmﬁoahdmf(xtamsl mﬁparequdredltm@wEmm-apemneﬂflm-d]isoaamﬂsut i ﬁn of

a primary a uch a am n t nt
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added as amymmg@ggﬁﬁvenger if needed. Stir overnight at roomtenperature,
concentrate in vacuo and partition the residue between ethyl acetate (100
m-) and water (100 nlL). The organic phase is concentrated and the

resul ting (2RFof examplB e gNUEioh 6fa 2-afiibdhBL[3-3thichol2)3-elisg:@z0l-3-yl)phenoxy]-

propan-2-ol of structure (1a) such as (2R)-1-benzylamino-3-[3-(thieno[2,3-d]isoxazol-

20  3-yl)phenoxy]-propan-2-ol in a suitable aprotic solvent such as tetrahydrofuran is
treated with about an equivalent of appropriate base such as potassium
bis(trimet_hylsilyl)amide at about ~20°C under a nitrogen atmosphere. After stirring for
about one hour at about —20°C, the mixture is treated with about an equivalent of a
suitable alkylating agent such as dimethylsulfate and allowed to warm to room

25 temperature over about 2 hours. The resulting (2R)-benzyl-{2-methoxy-3-{3-
(thieno[2,3-d]isoxazol-3-yi)-phenoxy]propyllamine (1b) (X=0, Ry=OCHz, Rz=R3
=R,=H) may be recovered from the reaction mixture by aqueous quenching and
extractive methods as is known in the art, and then purified by chromatography. By
using about two equivalents of a suitable base such as potassium

30  bis(trimethylsilyl)Jamide and about two equivalents of a suitable alkylating agent such
as dimethylsulfate under similar conditions, the corresponding (2R)-benzyl-{2-
methoxy-3-(3-(thieno[2,3-d]isoxazol-3-yi-phenoxy)propylmethylamine of structure
(1b) (X=0, R4=0CHjs, R3=CHa, R2=R4=H) may be obtained.



15 d]i soxazol - 3-yl - phenoxy) propan-2-ol (La) (X=0O is recovered fromthe

resi due by chromatographic nmethods as are well known in the art. In Schene
11, step Mw@mh/ i3 ane- net hanam ne of structure 17) is prgAaisabiaky

met hods well known in the art. 20 In st3@p N, an :

1-am no- 3- (3-thieno[ 2, 3-d] i soxazol - 3-yl ) -propan-2-ol conpound | (X=0) is
prepared by treating an oxirane-nethanamne (17) with the anion of an
appropriately substituted thieno[2,3-d]isoxazole L9): 25 For exanple, a
solution of a thieno[2,3-d]isoxazol (9) such as 3-thieno[ 2, 3-

d] i soxazol - 3- yl {pBehene illp stepdyiat ramincaB+(dthiena]d|3vdlisoxazai3-yppropan-2-ol

di met hyf f or
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wi th an oxigleohel gmiupafam-hpdroxy-34(8dlsienoR,3td)isoxaiol-3agl)-propan-2-ol (14) with a

N- net hyt - N- {Jﬁhe'nyl et h?gl %oxi %ane- nmet Qz_gflm ne and stirred for about two
hours af 3GVUBRIMATDIATE PLEeRAndaR AMINEAIP). o is quenched with water and the
+1-am no-3-[3- (thieno[?2, 3-d]isoxazol -3-yl)phenoxy] propan-2-ol of structure
('a) may be recqvered b extractive nethods as i.s known  in the art. WO
01/ 19833 . 33_ PEPr pxaimplepa sgtion toeng-ra Wp?taé i(%&!s*r/dm-?pﬁr@wh@-@-

conpounds  itRidh6@t38]isdxakél-3 il pHenbx@ASprop et Aindl £ Slliabld givemsubg aysef ul - as
a neuroleptic for the treatiment of various conditions in which D4 receptor
sti mul at i ortetrahydrgfurands fgated drapwiseat abewld G with asalutign of g primary amvpe
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I nvention provides 8har maceuti cal conpositions useful to treat D4-rel ated
medi cal  cEPAMIRTEIRLRTE SHENA® RetessB GREbpRteBRNbEAdded asancacit scavenger if
amount ef f feliid. Sir oRFHBACA b8mH¥mipRRAiY tofdentielein!vaBuo faﬂ?mﬁron%é h a
pharmaceutically acceptable carrier. In another of its aspects, the

i nvent i on peYdue bstweenating acetate (100amt-hapdiwaies £100cwh)iThemtganiophase ish a D4
ant agoni St anSeditd ' S eS }n%pz_ _@Qm_ ol ring to
.the gat [ entﬁgﬁéﬁﬁg&%ﬁt&ﬁﬁh%gg@rgggng {)g??—’g&%ﬂ?@ 1 gief“é%t Ve éébféé%t agoni ze

D4 r ecest odlisexazel-atvi-phenaxiprapgrhrohital (XFOdis recavared fraht theaesidiue by |
t herefor. %ﬂbﬂ%gﬂbhmqéﬁbagasrapéw%ﬁ’imcg’wnﬂ'ﬂh%fari he present invention can
be . )
In Scheme Ill, step M, an oxirane-meth'anamine of structure (17) is prepared
by methods well known in the art. ' '

20
In step N, an 1-amino-3-(3-thienoj2,3-d]isoxazol-3-yl)-propan-2-ol compound 1
(X=0) is prepared by treating an oxirane-methanamine (17) with the anion of an
appropriately substituted thieno[2,3-dJisoxazole (9).
25 For example, a solution of a thieno[2,3-d]isoxazol (8) such as 3-thieno[2,3-

dlisoxazol-3-yl-phenol in a suitable aprotic solvent such as dimethyiformamide is
treated with a suitable base such as potassium t-butoxide at about room temperature.
The resultant solution is treated with an oxirane-methanamine of structure (17) such
as N-methyI-N-(phenylmethyl)oxi'rane-methanamine and stirred for about two hours at

30 room temperature. The reaction is quenched with water and the 1-amino-3-[3-
(thieno[2,3-d]isoxazol-3-yl)phenoxylpropan-2-ol of structure (1a) may be recovered by
extractive methods as is known in the art.



15 adm nistered in a standard pharnmaceutical conposition. The present.

I nvention therefore provides, in a further aspect, pharnaceuti cal
conpositi agoreEri Sing a pharmaceutically accept abl e eerwsmwrimnd a
Fornmula | conpound or a pharnmaceutic#ly acceptable salt, solvate, or
hydrate thereof, in an anount effective to antagonize D4 receptor
stinmulation. 20 In treating a patient afflicted wwth a condition described

above, a compayath,YindinPprofiletofthe Ffé%ent\ﬁ’rﬁbtﬁna'ss_rﬁcﬁd&atds thieiranilityfagr m or mode
whi ch nakes the conpound bioavailable in therapeuticall ﬁp ffective

anount s, Rhegmaeruligalsthatimay e ysefulasa nguroleplie fofjthe treaty YRAIOMS| v,
| ntranus %hgiri]iée{% wie\&’f}iiélibﬁ’ RELEpkor stirfuftiofl 8 implicited] &?é&ﬁéwmevtrea%ehwﬂ ally,

t opi cal |y, I'ke. One skilled in the art of preparing fornulations
can det enxieteanhschizapbegnia.oAgeardingiyoinansthes ofits pspects. the persgahdi ng upon
the parti; | SLd ; ondi tion
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t admi ni stratio st andar ot her
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adm ni st ghe@farral ly, for exanple, in the formof tablets, troches,

capsul es, elixirs, suspensions, solutions, syrups,. wafers, chew ng guns
and the |ike and nmay contain one or nore of the follow ng adjuvants:

bi nders such #gr gs&inanedicing] therompeuhdd ofthe peesant invgatiomedn e gel at i n;

O haert A S BB A B o 2L ©
st ear at e tRéreforb Previdus, indd fuilthet spadt,'phammacButticaldaimpsitions coniprsinga; and
sweet en np a?r%gcr:]etusticglﬁrcahccggtable carrier and a Formula | compound or a pharmaceutically
acceptable salt, solvate, or hydrate thereof, in an amount effective to antagonize Dy
receptor stimulation. '
20
In treating a patient afflicted with a condition described above, a compound of
formula (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,

25  rectally, topically, and the like. One skilled in the art of preparing formulations can
determine the proper form and mode of administration depending upon the particular
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

30 Edition, Mack Publishing Co. (1990), incorporéted herein by reference.

The comipounds of Formula | can be administered alone or in the form of a
pharmaceutical composition in combination with pharmaceutically acceptable



sucrose or saccharin may be added or a flavoring agent such as pepperm nt,
nmet hyl salicylate or orange flavoring. Wen the dosage unit formis a

capsule, it wayin®stain, in addition to materials of the aboywobire a
liquid carrier such as 15 pol yet hyl ene-3¢l ycol or 'a fatty oil. Oher dosage

unit fornms may contain other various materials which nodify the physical
form of the dosage unit, for exanple, as coatings. Thus, tablets or pills

may be coaldfid e PiGFriot B hafire Bf whith e 88&%in%dg§"jlﬁé Q6iubf A

syrup nay cont aln, in a |t|on present conpou sucro as a

sweet eni ng Cmgemai arapesties of the poweumaseleete;i t!iyemoamirw of adfgmlsimcn.l avors.
20 The cc&gg&lm L dt | y al so be

adm ni stere ?’8%‘{"%“ (ﬁ)\/\#t)ce oned?ﬂéets)r rk’%gg@lta‘lfrﬁé}'eérmnay suitably conprise

a solution, ointnment or gel base. The base, for exanple, may conprise one

or nore of petrqglatu t hyl.en l,yc ee,wa I ner al
oil, di 13 uenlto S sa.l(!' cggﬂw%ogﬁfg p({?%%’ﬁ Ve}{'hw?jﬁ?g’t}e/erﬁé fﬁ?%?g 05%@’ H)"r

stabi | i zer Eexaﬁipie $othé forn of tablets strsuhes OcEpsies, elbdrs, smiens‘nengrmmronﬁpr e of
Lot e o SR WSS S i B ol Bl of e Sapy o
sal i ne sol pyl ene
gl ycol or %Wln?ﬁﬂhb@ﬁtsc bitleresich aé’a@noﬁé&ryétamheE:emhowguhﬁtrég&bnﬂﬁmbenzyl
al cohol ar aben; anti oxj daEts such,as ascorbic acid or sodi um

~bisul fit e |"a?¥ PjeRISSYCh as starch or efigintegrating,agents suebes alginic .

buf f er syes U(‘étldifPrﬁﬁ?eﬁtcﬁﬁn stakd acthe dike POBHGIMS gscraéwlm%gﬁéé.ﬁm\%%{el%%
PCT/ 1 1 SO0/ 24962 for the adjustnent of tonicity such as sodium chloride

or dext r oseSterpiRx; ghdants skeh as gp &H'F%dwweben%ﬁwree@emageaﬁﬁﬂc@sas

(di sposabl e s'iMfdngﬂ%aQéhamﬁ' rhéP bé ad@s&oih ﬂla\?onngTéb%n@ S8@P8s papptamitt, Mt t he
compounds of Formula | exhibit their abilityt act therapeutlcally can

vary dependifigyiaigon orangedlaveriog Wheﬂltbéégﬁagﬁ U'@bﬁ?ﬂﬂt'$ arifapsilagt meyeat ed and
1o sever! eontdifldn BadEHo kil 6rtHE AboRiypB! fuid RRErSliaigad sease states

that the patient is suffering rom an cations that may be
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about 0. 00 at1ent
: Thus tablets or pllls may be coated with sugar, shellac, or other enteric coating

agents. A syrup may contain, in addition to the present compounds, sucrose as a
sweetehing agent and certain preservatives, dyes and colorings and flavors. .
20
The compounds of Formula (I) of this invention may also be administered
topically, and when done so the carrier rhay 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
25 emulsifiers and stabilizers.

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;

30 antibacterial agents such as benzyl alcohol or methyl paraben; antioxidants such as
ascorbic acid or sodium bisulfite; chelating agents such as ethylene
diaminetetraacetic acid; buffers such as acetates, citrates or phosphates and agents



I o weight/day to about 100 ng/ kg of patient body wei ght/day. Exanples The
foll ow ng exanpl es present typical syntheses as described in Schenes |, is
11, and | IWwooeifssse exanpl es are understood to be ill ustret/usm,2emby and are
not intended to limt the scope of ¥#he present invention in any way. As
used herein, the followng terns have the indicated neanings: "g" refers
to grans; "mmol" refers to mllinoles; "nL" refers to mlliliters; "A"

refers t%ﬂhéraajuhﬁﬁérﬂbffdﬁicg/tg%heﬁastsedﬂ&gémm@sxuafse."Thé:bareuheérers to thin
| ayer chromat ography; "LC/MS' refers to |iquid chromatogr hg mass 20

spect r omPreRarationEgn be epdesedin agipwnsy disppeable sywinges OEHH%IR?%’ $OWRBat i on;
"mp" refers. to nelting point; "ppnl refers to parts per mllion; "TM"
refers to tetramethylsilane, "GO M" refers to gas chromatography/ mass
spectroscopy The desagedapge at whighthe compeppds of dfosmylad @xhibi dheif ability tavr-

referg t : i . Y o "I R

o ord + oo HFHERLYCT AR var) GIRBRNG o he pariplisf vk BRERARATR, | "

rel e\éanf[ tr:e?tatta’mtﬁtmsaverityatm patient, ylymiormelaﬁomesslnerimrlyieg diseasa\states no

synt hesi or ; : TR S ) terial i

o) Ther - Istahe bafert iEhrelo FBirk ot ouie? shétiéciBh thot midy herbichimBmTE B B0 1 ©

rr:ean.s : Tiadniiinﬁstb&:ﬂ {Bithe patidndt Gensrallyt the c}omptoheds'l' aelfarmutal willexhibéditkeiare 30
erein incorporated by refer 0 36 Table 1:

Ref er enc &%F ?ggutgtaﬁlyl?l%% a@@@ﬁ%ﬁ‘sb%ﬁ% 3&59@%@%@c¥@% gig%og Yenc eaEx grrp l e

#  Wier e wéight/day t¢ BbdutU00and/kdof patienbbedy weightlday. 4, 954, 503, 11

yl ) pi perazi ne NJ exanple 33 di hydrochioride F N 2HCE H 4-(5-nethoxy-1

H i ndazol - NH U. S. 4,954,503, 12 3-yl)piperazine cH o Exanple 10
Examples :

The following examples present typical syntheses as described in Schemes |,
15 II, and lll. These examples aré understood to be illustrative only and are not intended
~ to limit the scope of the present invention in any way. As used herein, the following
terms have the indicated meanings: “g" refers to grams; "mmol” refers to millimoles;
*mL" refers to milliliters; “uL.” refers to miéroliters; “C" refers to degrees Celsius; “TLC"
refers to thin layer chromatography; “LCIMS” refers to liquid chromatography mass
20 spectrometry; “APCI” refers to atmospheric pressure chemical ionization; “mp” refers .
to melting point; “ppm” refers to parts per million; “TMS” refers to tetramethyisiiane;
“GC/MS” refers to gas chromatography/mass spectroscopy ; “Hz’ refers to hertz;
“MHzZ" refers to megahertz; “NMR" refers to nuclear magnetic resonance; “M/S”™
refers to mass spectra; “IR” refers to infrared Spectra. |
25
The following Table sets forth references to relevant starting materials for
syntheses described herein. 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 Table and elsewhere are
30 herein incorporated by reference.



~iINN H 4-(6-fluorobenzo[d]isox-
-3-yl)piperidine exanple 35 F Q N 4-(6-chl orobenzo[ d] i sox-

azol

NH U.S. 4,355,037,

13, 65, 90

1' U S

4, 355, 037, Xdoofmeds 3-yl ) pi peridine exanpl e 40 hydrochl orgcd@usdohaokz N Ha

3-(1, 2- benzi soxazol -

3-yl)-

NH U. S. 5,234,931; 15 8-azabicyclo[3,2,1

]octane U.S. 5, 340, 936; hydrochl oride % N Ha U S. 5,334,599; Exarrpl e |
3-(1-piperazinyl)-1,2- NH J:: Med. Chem, 16 benzisothiazole--~NJ 1986, 29,
359-369; 4-(6-fluoro-1, 2- 'O Tetrahedron 17 benzi sot hi azol -3-yl)-1-
Letters, 199 l.nec 4(41), 6525-6528 F S.N 1-(6
fl uorobenzo[ﬁ?l?'ﬁ gégﬁc%@r% %@% 3 yl ) pi perazine nmaleate ,11/CJ
Exanpl e 26 | s mat eat e V\D 01/ 19833 PCT/ usoo/ 24962 - 37 o .
1-[2-(trp f ‘?Hs"i"gﬁ‘?“" F—t—F %%’M}' —H-J—Med- 'Exm"c pheryH ]Egéﬁ?&é;z: Ae NJ
1997, 40|28 (- 3 (3- 728, 651, 56 25
epoxynetlhoxyphenyl )-  ?-.m s Where Used

4-(6-fluoro-1 H-indazol-3- N,H U.S. 4,954,503, 11

yl)piperazine ( example 33

dihydrochloride F,G\_N..'f 2H0) '

M
4-(5-methoxy-1H-indazol- U.S. 4,954,503, 12
3-yl)piperazine CHyO (:) Example 10
Q,;f
. H

4-(6-fluorobenzo[d]isox- U.S. 4,355,037, 13, 65, 90

azol-3-yl)piperidine ( ) example 35

4-(6-chlorobenzo[d]isox- U.S. 4,355,037, 14

azol-3-yl)piperidine example 40

hydrochloride

3-(1,2-benzisoxazol-3-yl)- U.S. 5,234,931; 15

8-azabicyclo[3,2,1]octane U.S. 5,340,936;

hydrochloride U.S. 5,334,599;

Example 1
| 3-(1-piperazinyl)-1,2- N, J. Med. Chem., 16
| benzisothiazole O:_{g:) 1986, 29, 359-369;

4-(6-fluoro-1,2- Tetrahedron 17

benzisothiazol-3-yl)-1- Letters, 1993,

piperidinecarboxaldehyde 34(41), 6525-6528

1-(6-fluorobenzo|b]thien-3- N U.S. 5,143,923 18

yl)piperazine maleate N Example 26

/O\_]r maleate




t hi eno[ 2, 3-d] i soxazol e (racem c) 3-am nonethyithiophene NH2 M R Bryce et

al

U.S. 5,852,022, 92 benzo[d]isoxzaol -
hydr obrom de H ~a oN ()- N net hyl -
nmet hanam ne WD 01/ 19933 -38- PCT/LJSOQ 24962 Hi gh Perfornmance,

Chr omat ography (HPLC) - Atnospheric Pressure

24, 59, 83

J. Mexb o1Ghsn |

s Synthetic Metals,

N30 s 112

Chem cal

1988, 26, 153- 168 4- ( 3- chl or ophenoxy) -

89 pi peridine 01( 3 1978, 21, 309-BIUSMR4%62 et hoxy- H
3---~cJ exanple 1 yl)piperazine
(phenyl met hyl ) oxi r ane-

Ns O

Liquid
| oni sati on Mass

Spect VB) md'\:ysi S of Exanpl €3 JGaedl Chemhs 1 Of spr oduct anal ysi s
are ref)'gr(ﬂ;flmaﬂg@grtﬂl nabl pFy” pfe”skilled in the 5 art. The follow ng
condi [tpheny]piperazineent typ Badl ytic par arpdf8f.40, %@’e i hdi cated, 4gnalysis
of exanpl es was perfornmef ng a Waters HRlogg7 syst em and} a Fi nni gan
TSQ 7100 _nass_spectronet ef (conditions 1,3, {4 _5) or TSQ ¥10 nnss
spect|r3¢¥et er (conditions d wi t{M-8t &2 her {86 pressurg io
chemijc her pi ") Squhagnie#d-C col homs or cantridges
wer e 2’8%‘%{1?%@@&%% 233 Burnt Mjl lﬁv Dﬂ ve, WInm ngton, NC|28403,
and \Mhiene{2,3a)ispazelei on F4 WBpl e Street, MIford, MA 017p7. The conditions
for tQF‘acQH\?J)VSiS are sumarlﬁed as foIIovv=, and the part|cular set |of
condijtions Used is indichted hy referencefin the descripiion of the
exanp|aminomethyithiggheng Vs %_gﬁ'l"’t‘zi ons 1: A) M- ReBryceogtal, | 24,59, 83
Wat er}/ Acet oni tri | e/ Tri flh s raceti C acj d B)syﬁmaﬁéﬂe&fs %
Wat er})/ Acetonitrile/ Trifl pororacetic acid ‘q988 26, 153-168

4-(3-chlorophenoxy)- O/H J. Med. Chem., 89

piperidine o 1978, 21, 309-312

C )

4-(6-methoxy- H U.S. 5,852,022, 92

benzo[d]isoxzaol-3- Q example 1.

yl)piperazine hydrobromide o AN '

(£)-N-methyl-N- TH:‘ U.S. 3,336,196 112

(phenylmethyl)oxirane- N N

methanamine




The colum was a YMCbasic (4 mmx 50 mm) cartridge. The initial HPLC

condi tions consisted of 100% (A) flowng at 1 nmnnute. After the 5 pL

i njection awhhipess 9radient was perforned so that at 4 mmmn&@@z HPLC
conditions were 100% (B). These condi#Bons were then held for 1.9 minutes
at which tine the system 25 switched back to initial conditions and
equilibrated for the next analysis for 5 mnutes. HPLC APCI / M5 Conditions
2: O 95/5/0|.ﬁ o\ _ { { , 355
Wat er / Acet oni acra Tf _ : YV T X 50 mm)
cartridge. § icé 2L 581 Spi stiry(ARGIIMSY Ana : B
flowwng at | nmJm nute Af ter the 5 pL V\D 01/ 19833 $g PCT/ USOO’ 24962
injection a linear gradient was perforned so that at 4 m nutes the HPLC
condi tions wer €obddiing Byr. prﬁMenalysBiaréwadnlymseertdnmblebyabnémkmédurithet es at
which tinme t fem s hed back conditions and equili brated
For *t he Ted aFh PlpERaTERPERS sekiernet B RS Boraetga s 0 1 o

Wat er / Acet oni t (I e/ Trifluororoacetic acid F) 5/95/0.85 %

Wat er| Acetonitri fluoror acet\gc aC|dto Th oI a%I\/IE‘( S- AQ
(4 x50 | BT oAt Aa A SaaRBIes Wt AR O T RLUAEhS VLRets HBEC: 005
(B) flow ngsystert amemegan 76Qero0 hﬁsispéctﬂomaéﬁacaﬁdlﬁond 1,863r5YBrag@nt was

per f or med t hat at m nut es PLC conditions were 100% (F). These
condi t i onssz%@r’@a?%%‘?‘?cﬁfemt?’dm@;'ﬁ'ﬁﬂ?& WiPRRd wﬁnﬁw"meh%%er@ﬁww t ched

back t oy nldneahcamﬁ&atnbﬁzﬁe:én@ﬂeﬂwmwsﬂuﬁsb fnmc%m&mgoﬁdmmgééwerew
HPLC- APCI / M5 Condi ti ans [5/0 % Wat er/ Acetonitril

Tri f 1 uor or GRtApee fray YMCilnc.5 32333 Buent M) Rrive. Wilwinglen. NG ?@403 and Waters
Trifluoror bfafﬁo.acwMa s‘tP@etcmhfaPm MR D1757 MrhEBSndifdriso GeX?ri_é@smr

cartridge. The initial H LC condi tions consisted of 100% (
nL/ mi nut e. ShmMraarizedasfoligws. gnddthe partigular sﬁéafrcogwagn%medm&ani@ate@bmd o)

that at 4 Refuddse ih ife dB3HpiONEl thehampRd.e 100%

15

HPLC-APCI/MS Conditions 1:

A) 95/5/0.1 % Water/Acetonitrile/Trifluororacetic acid
B) 5/95/0.85 % Water/Acetonitrile/Trifluororacetic acid

20

The column was a YMCbasic (4 mm x 50 mm) cartridge. The initial HPLC

conditions consisted of 100% (A) flowing at 1 mL/minute. After the 5 uL injection a
linear gradient was performed so that at 4 minutes the HPLC conditions were 100%
(B). These conditions were then held for 1.9 minutes at which time the system

2s  switched back to initial conditions and equilibrated for the next analysis for 5 minutes.

HPLC-APCI/MS Conditions 2:

C) 95/5/0.5 % Water/Acetonitrile/Acetic acid
30 D) 5/85/0.5 % Water/Acetonitrile/Acetic acid

The column was a YMC ODS-A (4 mm x 50 mm) cartridge. The initial HPLC
conditions consisted of 70% (C) and 30% (D) flowing at 1 mL/minute. After the 5 yL



(H). These conditions were then held for 2 mnutes at which tinme the system
25 switched back to initial conditions and equilibrated for the next

anal ysi s. wd#iluessAPCl / M5 Conditions 5. |) 95/5/0.1 % PCT/US00/24962

Water/ Acetonitrile/Trifluororoacetic®cid 30 J) 5/95/0.85 %

Waterl Acetonitrile/ Trifluororoacetic acid The colum was a YMC ODS-AQ (4 mm
X 50 mm cartridge. The initial HPLC conditions consisted of 95% (1) 5%

(J) Tl owidiectidh d linddrpridieht wak peifoiriéd So tHat bty eihites theHPLC tBRditions
PCT/ USOQO 24962 -40 a |inear _gradi ent was @g‘formad sQ that _at .4 m nutes

t he HPLCwesmd09%dR) \bese aqnditions were thencheld I minyles aihich e thte g for 2

mnutes g stgm é%ﬂtchh%a&l@ﬁ) iniat Mdtiohé ‘éh&@guiﬁﬁﬁalfed for tHd Adx@bnglgsigi ti ons and
equi librated for the next analysis. 5 HPLC-APCI /M5 Conditions 6: K)
95/5/0.1 % Water/ Acetonitrile/ Trifluororoacetic acid L) 5/95/0.85 %

Wat er [_.Ac | b bl TR b .oacetic acid 10 The colum was a YMC ODS-A (4
nmm X gO Hee Abd/ﬁ bbﬁ é)s'i tial HPLC conditions consisted of 60% (K)
40% (B) flowing at 1 nmnute. After the 5 pL injection a |linear gradi ent
was perf s Frifiud \%ﬁmﬂitions were 100% (L). These
conditio %?@%%B&LW%W%HQ} m nufoerlts;ﬁé‘?ﬁc' Ich time the system sw tched
back to iF)i5/9%/0.85 W alecAsetanitrile/qlrifludotoraaceticfagid t he next anal ysis. 15
Exanple 1 Preparation of 3-thieno[2, 3-d]isoxazol -3-yl -phenol (Schene 1,
Compound 9) STEP A: 20 Preparation of '

( 3- brgnot hi Thehaokurdn was-g $MEeODSAQ ik mh X9t rhen) cadridgec hEhednitial HELbGpound 5) r

S OLCH 3 conditions consisted of 100% (E) flowing at 1 mL/minute. After the 5 uL injection a .
linear gradient was performed so that at 4 minutes the HPLC conditions were 100%
(F). These conditions were then held for 5 minutes at which time the system
switched back to initial conditions and equilibrated for the next analysis.
15

PLC-APCI/MS Conditions 4:

G) 95/5/0.1 % Water/Acetonitrile/ Trifluororoacetic acid -
H) 5/95/0.85 % Water/Acetonitrile/ Trifluororoacetic acid

20

The column was a YMC ODS-AQ (4 mm x 50 mm) cartridge. The initial HPLC

conditions consisted of 100% (G) flowing at 1 mL/minute. After the 5 uL injection a
linear gradient was performed so that at 4 minutes the HPLC conditions were 100%
(H). These conditions were then held for 2 minutes at which time the system

25 switched back to initial conditions and equilibrated for the next analysis.

HPLC-APCI/MS Conditions 5:

1) 95/5/0.1 % Water/Acetonitrile/Trifluororoacetic acid
30 J) 5/95/0.85 % Water/Acetonitrile/Trifluororoacetic acid

The column was a YMC ODS-AQ (4 mm x 50 mm) cartridge. The initial HPLC
conditions consisted of 95% (1) 5% (J) flowing at 1 mL/minute. After the 5 pL injection



Add phenyllithium (210 nL., 0.44 nol, 2.1 Min cycl ohexane) dropw se, to a
cold (5C 25 m xture of 3-bronothiophene (66 g, 0.40 nol) and ether (400

m.) over twiydeitogsst 0 formthe lithiated thiophene internmeingosaoéd t he
lithiated thiophene internediate mxt#fe to a cold (-70C) m xture of THE

and m net hoxybenzoyl chloride over three hours, ‘then quench the reaction
with water and extract with ether. Wash the ether wth 10% NaOH and wat er,

dry (MgSO1) lgif'ak b%’fl?ﬂ%&‘ﬁfé‘?@ﬁﬁ&& Is&?né‘c (ag 4dmﬁ\[]te)% d‘ﬁr IPLC e édhd‘l‘iﬂq@%é’r?%ﬁ%

PCT/ US00/ 2 ting
Wwith hexane(J),lpThasewwwphewerenthendmwr 2Dhiputes| atmmclpitmdm system@wltohmd

recrystalli | i ound (89.1 g,

75% ¥ ef ) Dot Moo R ar ol RuBa b rpPandiE

(3- bronot hi ophen 2-yl)-(3-net hoxyphenyl ) net hanone oxi ne (Schenme 1,
Compound 7) by glo fir a mxture of

(-3-br0m§t hi@%@—@%—m phenyl ) net hanone (7g, 0.024 nol),

hydr oxyl am ne hydrochloride (3.09 g, 0.048 nol) and pyridine (40 m-)
over ni ght tur hen heat the m xture (100C 105C) for
four hours *&%@%%ﬂ%% Q'Fm q“i reaction is conplete.
Quench t he 1 esye5/085 % WiatdrfAceriitiieyRifRbratbacetictdcREt With ether (three
times). Wash the ether phase with HCO (3N) 15 and water, dry (MgSO4),

filter and concentrate to yield an oil that solidifies. Recrystallize the

solid fgom et herrhex:armﬁ waelat\bmn ths-pt (4Ir|nﬁh £ S0Py Eartrigd. Thelriten Hpedd) .
m p. 102-103C. STEP C ar at

3- ( 3- et hoXXPpALAYS Wﬂ%%t[’ zf §0 é](KMQ%z@l) ﬂowwh?é demi/mingtep Meattd Sulo s
injection a linear gradient was performed so that at 1 minute the HPLC conditions
were 100% (L). These conditions were then held for 4 minutes at which time the
system switched back to initial conditions and equilibrated for the next analysis.

15

Example 1 _
Preparation of 3-thieno[2,3-d]isoxazol-3-yl-phenol (Scheme 1, Compound 9)

STEP A:

20 Preparation of (3-bromothiophen-2-yl)-(3-methoxyphenyl)methanone (Scheme 1,
Compound 5)

Add phenyllithium (210 mL, 0.44 mol, 2.1 M in cycloh'exane) dropwise, to a cold (5°C)
25 mixture of 3-bromothiophene (66 g, 0.40 mol) and ether (400 mL) over two hours to
form the 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% NaOH and water, dry (MgSQO,), filter and evaporate o yield an oil. Purify



(:N/ 1 p O i CH3 W 01/19833 PCT/ USOQO 24962 -42 Reflux a m xture of

( 3- br onot hi ophen- 2-yl) - (3- et hoxyphenyl ) net hanone oxinme (10 g, 0.032 nol),
KOH (3.6 gvof198s3 nol dissolved in 10 nL water) and 2- eptiEStedvanol (100
m -) under nitrogen for one hour at 415-110C. Add copper chloride (0.16 g,
0. 0016 nol) whereupon the reaction m xture becones dark brown in col or.

Heat the 5 reaction for an additional one hour. Add water and extract the
or gani ¢s bbb (alliia) dhforitogaphcaiatig it Hexae usSMeBRAn 11 ter
and concentrate to Yle|d an_oil . urify the oil by colum Qalunlna)

_chr omat odyexams:, Distilithel pieductin yacueans: eiystafiize fetharexanepio ehtain the title
crystals. hZ _ rom et her: hexane to yield the title
conpoundcfgﬁgpwggﬁgé91@?%?ﬁdﬁLﬁibg¥?ggc. 10 STEP D: Preparation of
3-thieno[ 2, 3-d] i soxazol - 3-yl - phenol (Schenme |, Conpound 9) 010 S OH
Conbige %ﬁﬁ§§§ir under nitrogen at 140C a m xture of 3-(3-

met hoXyphenyl Jt hi eno[ 2, 3-dj i soxazole (8 g, 0.035 nol) and pyridine

hydr ochl dréparati@Oofi(3-momothisphent2-yi-(3-methaxyploenyimethabopexime (Sehemee:

di chl oro hanq%ufgpms the reaction 1is conplete. Cool the reaction m xture
to room é@ﬂ@Pﬁ , and pour into water. Extract the organics into ethyl
acetate: ether (50:50), and wash once-with HCO (3N), three tinmes with
water, dry (MgSO4) and evaporate to yield oil. Purify the oil by colum
(silica) chromatography, eluting with 5%¥thyl acetate in dichloronethane,
to 20 yield a solid. Recrystallize thi id (ether:hexane) to obtain the
title conpound as

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
(dichloromethane) 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 (MgSOy), 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-methoxybhenyl)thieno[2,3-d]isoxazole (Scheme I, Compound 8)
0]
N/
\ /0
S
o]



an orange/tan solid (3g, 40%yield), mp. 114-116C. Exanple 2 Preparation
of 3-(4-hydroxyphenyl)thieno[ 2, 3-d]isoxazole 25 Step E: Preparation of

(3- bromo-t hig@ vz V! ) - (4- met hoxy- phenyl ) - met hanone ( Scheggaradsons2depirpound
5). WD 01/19833 -43- PCTIUSOO 24962 BM2CH3 | \ /~ O Treat a stirred,

chilled (0C) solution of 3-bronothiophene (20 g, 0.123 nol) and
di chl oronet hane (150 nL) with titaniumtetrachloride in dichloronethane

hdd ar i SR bt BydrAteiaBheh D JRL b B RIS 1 >

and di chl org;r@e@&%\mel),( ROH (316 g,d0. O%m:l dissalved 11131(:] ml_lmtat)aand 2-bthokgetpanalt u ][ e
t t

oo (100 mtp0 ofl ket hivPherioone nolF At RN "Kad ESParpiona 0 IRid, ol

t ﬁrrper at ur €0.0etéumod vmer@nﬁpd@ﬁhe\aeécﬂﬂn(auxﬁdd Ngggasorges\aémbtrgﬁ:ﬁgwngagweatgﬁgar ?2 e

EnC ol 930t TRBaE Tar i adatibag) e naur; Sad waleang eriechineaancs BIAPRGrd t he

title corrrwugﬁl tiasethéf pw&yetvﬁtrpwuﬁf adrp (MéSoZ) Gilte P49 condeffrate thudel anail. at ion
of (3- brormthl 0 hen 2- 4- et h - met hanone oxi ne

Conpound 7) iy thepil b urg (Aloming X¥150r§g fqggw and elute with 15% ether in
(13- br onot hiaRE te obstair WHitd BrySialeY IREGYStANES RN QP&tals ¥ord atHér:hexane to yield

the title compound (5 g, 68 % Yield), m.p. 51-52°C.
10 '
STEP D:
Preparation of 3-thieno[2,3-djisoxazol-3-yl-phenol (Scheme |, Compound 9)

,O
/AR

S

OH
Combine and stir under nitrogen at 140°C a mixture of 3-(3-

methoxyphenyl)thieno[2,3-d]isoxazole (8 g, 0.035 mol) and pyridine hydrochloride (80

15 g, 0.69 mol) for nine hours. TLC (ethyl acetate: dichloromethane) shows the reaction
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

20 Yyield a solid. Recrystallize this solid (ether:hexane) to obtain the title compound as
an orange/tan solid (3g, 40% yield), m.p. 114-116°C.

Example 2

Preparation of 3-(4-hydroxyphenyf)thieno[2,3-d]isoxazole
25

Step E:
Preparation of (3-bromo-thiophen-2-yl)-(4-methoxy-phenyl)}-methanone (Scheme |,
Compound 5).



0.066 nmol ), hydroxyl am ne hydrochl oride (6.89 g, 0.099 nol), and pyridine
(30 mM-) at 20 85C under nitrogen for five hours. Pour the reaction

m xture i n@o9gasxt ure of water (120 nL) and tol uene (18Or/asop24mmd chill to
0C. Add concentrated hydrochloric act¥ (approximately 30 nL) dropwise with
cooling to adjust to pH 1-2. Filter the mxture and wash the solid with
tol uene and water. Separate the phases and extract the acidic agueous

ene ghases twice with 25 water,

dry (Na2SCa), filter and evaporate.
extracts with the previously obtai
m xture with WO 01/ 19833 PCTI umether. Filter the
m xture and dry in vacuo at 60 ¢ |l e conmpound as a white
solid (19.6 g, 95%yield). STEP C. 5 Preparation of : .

3- (4- et hoxyphenyl )t hi eno[ 2, 3- d&soxazol e (Scheme |, Co ounlg 8 O--CHS S
RO~, N Adaeat stireed] chillesh(BSE) sl n@ﬁabmot@ﬁahw@ﬁ'ﬂrﬂ%? ade (7.2 g,

0. 128 nol - i : o) G4k xime (19.6
g, 0. op28iepigrometiB3150 ity GAn i el RlonaL P QRAKIIMERERE MRN8 e
treat sundedMhatisush@rrate ashto maistaipthe temperturebelow; 5°G. Add dropwiserdh 0. 25

Tito . riseigbn bbF-ridthokERpR it odB, 07125 mdt %dﬁ‘i‘eﬁ'??é’?ié‘ﬂig"?dﬁ o
hydr ochl anli)atauchia Fate asito neptaint the tempematureribrlow 2 C. o5y angdieur BE0-Scbper

phase ¢ d LA e reRiol Bl SpredRRRa' fod FE) sha ST BrochRicieR et eiEnc! D00 ©

resi due iavatethat thelintemat téraperatunelrerhainsrat arcreliown 1006. Asidyporewateet108] uni na,

Pept ale: dMon P i Rt s D2 (A Garctyhy (REES ) ftef ahd evporet

wi t h hepttaan oilavhichcsdlidifies. Reerystallize thengolit fyorm etley ®o affordghetitie he titl e
conmpound (9.3 64%.yi.el d - + ANALYSI S: Cal cul ated for
012mwé“ﬁ’?ﬂ%‘é%&@'@‘fw‘}ﬁys@sg@ﬁ' AR 20 62, 239C, 3.73%d, 5.96%\

ter cake, and triturate the

Step B
15  Preparation of (3-bromothiophen-2-y|)-(4-metho>éyphenyl)-methanone oxime (Scheme
I, Compound 7)
OH
o
: NI Br
=
CH, L/

0

Stir a solution of (3-bromothiophen-2-yl)-(4-methoxyphenyl)methanone (19.65 g,
0.066 mol), hydrbxylamine hydrochloride (6.89 g, 0.099 mol), and pyridine (30 mL) at
20 85°C under nitrogen for five hours. Pour the reaction mixture into a mixture of water
(120 mL) and toluene (180 mL), and chill to 0°C. Add concentrated hydrochloric acid
(approximately 30 mL) dropwise with cooling to adjust to pH 1-2. Filter the mixture
and wash the solid with toluene and water. Separate the phases and extract the
acidic aqueous phase with toluene. Wash the combined toluene phases twice with
25 water, dry (Na>SQy), filter and evaporate. Combine the residue from the toluene
extracts with the previously obtained solid filter cake, and triturate the mixture with



STEP D Preparation of 3-(4-hydroxyphenyl)thieno[2, 3-d]isoxazole (Schene 1,
Conpound 9) OLlH / 1 S OAWN 25 WD 01/19833 PCT/ USOCQO 24962 -45 Treat a
stirred sol wyoemeads 3- (4- net hoxyphenyl )t hi eno[ 2, 3-d] i soxazdreuspizdb6: 0,
0.0394 nol) in 1, 2-dichl oroethane (1084nl) portionwi se with al um num
chloride (15.74g, 0.118 nol). The m xture is stirred at 70C for 1.5 hours,
cool to roomtenperature, and decant into a m xture of concentrated

hydr ochl Or'[fetl%létﬁn bfrier."FiltePiHé m&mréﬂaﬁedwm vacabiat 6D9C1 d@ém@tﬂ&r 0.5 hour,
filter through Celite, separate t hases and extract filter cake

wi th dichl cﬁqmmt'ndr@éa‘ﬂh%%s@lsbﬁﬁkﬁag Bhyeldnet hane extract to extract the
aqueous phase. Conbi ne the organi c phases, wash twice with water, dry
(Na2SsO™4), filter and evaporate. Purify the crude material by flash
chromat ogr 8P & silica gel wusing gradient elution with 1 to 2% net hanol

i n dichl ey t

title cosfrpounég%ggrz‘io R&?f%}tﬁ%ﬁ)@?&ﬁﬁ&h@g@% {,E‘%)d‘%&&g&%é?%é%%&@ on of
3-(1-methyl -1 Hthieno[3, 2-c]pyrazol -3-yl WL,y s StepsBandC Preparation
of 3-(3-nethoxyphenyl)-1 -nethyl-1Hthi X 2- cfpi/r azol e: (Conpound 8,
Scheme ) CH3 S ON N CH3 Stigam of :

( 3- br onot hi ophen- 2-yl) - (3-nmet hokyp

'Add to a solution of water (20 mL} and potassium hydroxide (7.2 g, 0.128 mol), (3-
bromothiophen-2-yl)-(4-methoxyphenyl)-methanone oxime (19.6 g, 0.0628 mol) and
2-methoxyethanol (200 mL). Stir the solution and then treat under nitrogen with

10  copper powder (1.0 g, 0.0157 g-atom 0.25 equiv.). Heat the stirred mixture to 60°C
for four hours, and then pour into a mixture of water (800 mL) and dichloromethane
(450 mL). Add hydrochloric acid (10 mL, 6N), filtter the mixture, and wash the copper
with dichloromethane and water. Separate the filtrate, and wash the organic phase
twice with water, dry (NaZSO4); filter and evaporate. Dissolve the residue in

15 dichloromethane and chromatograph the compound over alumina, eluted with 4:1

. heptane:dichloromethane, and then with 3:1 heptane:dichloromethane. Evaporate

the fractions, triturate the residue with heptane, and collect the solid and dry at 60°C
to give the titte compound (9.3g, 64% yield), m.p. 93-94°C.

ANALYSIS: Calculated for C12HgNO,S: 62.32%C, 3.92%H, 6.06%N. Found

20 62.23%C, 3.73%H, 5.96%N.

STEPD
Preparation of 3-(4-hydroxyphenyl)th|eno[2 3-d]|soxazole (Scheme I, Compound 9)

O\H



20 nol .; exanple 1, step A, ethylene glycol (134 nL) and nethyl hydrazi ne
(17 g, 0.37 nol) under nitrogen at 120-130 for 2.5 hours. Cool to room

t enper at usg oggssach with water (200 nl) and extract w pem/esonR496t 4x200 nl) .
Dry the combined ether extracts (Mf504), filter and evaporate the filtrate
to an oil. Purify the oil by HPLC (3:1 hexane/ethyl acetate) to give a
solid (9 g) and recrystallize fromether to give the title 25 conpound as

crystals hehyithieRbRE-dlisostazalé (9:106 g1 81930%:
63. 90%C, ﬁ&éé’tﬁmd%n’mﬂ?’f%ﬁawg 2‘ ' %wa]:im 52%\I§eV\%601/ 19833

PCT/ Usoonzal,paz 2-du:blor¢ggt@g1qj1ppéga)rmlwl§g W|th alumlnum chiori 74g,
3 (T B o RS hure 6 BN ACH0'R: 16 ) BRI, cobleTiBamEmBeraigh o2 1) -

SoN rea

rre sol ution of nethoxe:ﬁ% la%@‘ldi-mt yl - 1H

4hi eno[ 3 and depgntdatolamixiurs of gonqentxatpddwdrqcm@ agid; 56 £1§059)- i -
i bl 6 ot Byl fin @8 nfir, G rpubh CURCSERarebHnE phatepérd ERfacy OM or' ¢
aﬁl d (50filér, c;ékel\&ltmdwlmbgmtha}tdﬁﬁlsaom ﬁtGedIQfﬂO’OnLe}hana)eﬁlmt @temraghme:c 3 Ibot h

ases are clear r A ilter
gnd evap@ﬂﬁ?%“st%ha&fev?gﬁp'g? ﬁ‘qugéﬁ?g’n?%e Ol y é&ﬁt& ‘%gﬁ’ idbaE géi ,b"?él ution
Wi ][ hdlo::/tfnﬂ]mapbmltdl Photifyrtoeretudemastetial byi flash ahtangatogrnaphy oo siliga gBlér/ ify the
sol | urt her umm %
et hanol LS draRmCRARRTHRL fo 2 YHP0RRY Rl ranpaneScineral e ) 1
Exanpbe 4debiksptactionsto afford e Gt Sorapaundnast & tarysaiid (7.11)g, B3&nyipR).3- d] i soxazol e
(Conpound 11, Schene I1) ML 812673

Example 3
Preparation of 3-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)phenol

15 StepsBandC
Preparation of 3-(3-methoxyphenyl)-1-methyl-1H-thieno[3,2-c]pyrazole: (Compound -
8, Scheme I) '

/CHs
o

|
N, N

\
CH,
Stir a mixture of (3-bromothiophen-2-yl)-(3-methoxyphenyl)methanone (20 g; 0.067 '
20 mol.; example 1, step A), ethylene glycol (134 mL) and methylhydrazine (17 g, 0.37
mol) under nitrogen at 120°130° for 2.5 hours. Cool to room temperature, quench
with water (200 mL) and extract with ether (4x200 mL). Dry the combined ether
extracts (MgSO,), filter and evaporate the filtrate to an oil. Purify the oil by HPLC (3:1
hexane/ethyl acetate) to give a solid (9 g) and recrystallize from ether to give the title
25 compound as crystals (8.2 g), m.p. 99°-101°C.
Analysis: Calculated for C13H12N20S: 63.90%C, 4.95%H, 11.47%N. Found:

63.63%C, 5.03%, 11.52%N.



SO H W20 O Step F, Schene Il: From (2R)-(-)glycidyl tosylate: Add a
sol ution of 3-thieno[?2, 3-d]isoxazol -3-yl -phenol (Exanple 1, 0.42 g, 0.0019
nol ) and digighinegior mam de (4 nlL) dropwi se under nitrogerpdipusan/sdoly r ed

m xture of sodium hydride (0.051 g, 048021 nol, 60% oil dispersion) and
dry dinmethylformamde (4 nL). 25 Stir 20 mn., anhd add a solution of
(2R)-(-)glycidyl tosylate (recrystallize first from -

di chl orone}é}%gg hept ane) and di nethyl formam de (4 nL). Stir overni ght at
room WO 01 3 -47- PCT/USQQO 24962 tenperature under nitrogen, pour into
wat er (100 RAreparation ef<3-r(1wlet|w’l{1hl-thiém[&a{oixmaml-&)ﬂ))py\ende(@m‘npwnd 9.Na2sM1) ,
filter and §¥'a8§3 and purify the residue by flash chromatography
(silica gel ol -ent elution with O to 1 % methanol in dichl oronet hane) ,
and recrystalllze the recovered product fromethanol to afford the 5 title
conpound, (0.47 g, 89%yield ), mp. 86- [ CE] D20 -3.450 (c=0.985,

CHClI 3). ANALYSIS: Calculated for: 61.53 4. Oﬁt%-l, 5. 12%N\. Found:

61. 66%C, 3.68%d, 5.02%\. Step F, SScherre rOm (2R) - (-)-gl yci dyl
3-nitrobenzenesul fonate io Add g i

t hi eno[ 2, 3-d] i soxazol - 3-yl - phend Fxangle 1, 1.36 g, 0.0063 nol) and dry
di nethyl formami de (14 m-) to a stirred suspension of sodi um hydride (0.27
g, 0.0068 nol, 60%in oil) and dry .di ggt hyl formam de (14 nL). Cool the

m xtureSto 0C and add dropwi se a solutfon of (2R)-(-)-glycidyl

3-nitr ObenzﬁéélsaJétfrﬁétﬁécﬂut(oh ¢t B-@-metho lt—miaﬂ@l-!lilitﬁiehb["iezi tezeld (708N
absol ute et hanagl)) ar} di met hyl f or mam . Stir_at OCfor 0.5
hour, war m& 8-U3Jdnek)ansddichieromethane (24 ’ﬂlr)rfjmp‘é{ﬁﬁ "@ﬁ 3 sqlption gfbR"Rper at ure

for 10 m ntnlﬁ@ﬁi’dé{lﬂ MLX0. M?Moﬂtﬁ)owﬁ/cﬂéﬁl&@ﬂéﬁhﬁﬂé)%wﬁnm&féﬁ aAﬁerZ\St h
ether; wash the extract with co OH sol ution and brine

(Na2sO™4) ; hoprs, guenghhyith BM@QEWP‘&? @C'E’ 65(&\"?[0 A angjsther/ethyd aeetatmmrpzk he
Zg:@: SI g»g { I(?atahfste.ﬁtggm mlpﬁlﬁ%mér@&eﬁf Wehq5é oRjantt SRk \Withowater, &y acetate,

(MgSO0,), filter and evaporate to give an oil. Purify the oil by HPLC (silica gel, elution

with 10% methanol in dichloromethane) to give a light tan solid. Purify the solid

further by column chromatography (silica gel, elution with 5% methanol in

dichloromethane) to give a white solid (3.5 g, 49% yield).

15 S
_ Exanigle 4
Preparation of (R)-3-(3-epoxymethoxyphenyljthieno[2,3-d}isoxazole
(Compound 11, Scheme It) MDL 812673

20
Step F, Scheme II: From (2R)-(-)glycidyl tosylate:

Add a solution of 3-thieno[2,3-d]isoxazol-3-yi-phenol (Example 1, 0.42 g, 0.0019 mol)
and dimethylformamide (4 mi.) dropwise under nitrogen to a stirred mixture of sodium
hydride (0.051 g, 0.0021 mol, 60% oil dispersion) and dry dimethylformamide (4 mL).
25 Stir 20 min., and add a solution of (2R)~(-)glycidyl tosylate (recrystallize first from
dichloromethane/heptane) and dimethyiformamide (4 mL). Stir overnight at room



20 and eluting with 25% et hyl acetate in heptane to afford the title
conpound as a white solid (1.15 g, 68%yield), >98%ee by chiral HPLC
(Chiral cew@nosssurm, 0.75 nUmin, 90% hept ane/ 10% i soppopysenasssnhol , UV
detector (237 nm). The material may#be recrystallized from absol ute

et hanol . 25 Exanple 5 Preparation of

(R) - 3- (4- epoxynet hoxyphenyl )t hi eno[ 2, 3-d] i soxazol e (Conpound 11, Schene

11) ML %ﬁ@@ EYandextrdet with célatecne 11
Add sodi S%nrﬁﬁ)é;%;\.}f‘ggﬁaéﬂrﬁﬁﬁﬁen ﬁgggﬂgl : O'bgrﬁu??/n 60% ctil sgjgyfgn inoil) to

a sti rre@Wé‘%ﬁ@ﬂfﬂS’ﬁgNﬁ ?Iﬂtﬁ‘y@?%%‘ﬁﬂ%ﬂ?i ?’Idrﬁ%["@ resigue LY flash| ¢ (exanpl e
2, 7.1 gy hﬂ)rﬂ&gﬁ]apg smc'é ﬁ%&‘@n@émt@&ﬁﬂﬂimh% ranfhréﬁﬂhﬂe (50 m -) under

nitrogen at roo ture. After dropwi se a sol ution of

(2R) - (- ) glighigramethane |a@ﬂéequdalhaeﬂiquve;e¢rﬂmdu§tm Grﬂna)n%#daféqfﬂrth%u room
00 _Ri e fil
and” vden HiF RRRlhd! b 47 80 Sl ). i SHRUTE. (ol Baef (o Ses L 111!

brine, dANAINSISOOalculated éor; 6 h68%0h06%He St1i28cN.p Pound:i61tG6%C, 3.68%H, ons. :
Purify tté?}g%#de material by preparative HPLC (silica gel, gradient elution

with 0-1 hanol in dichloronmethane), collect and evaporate the desired
fractions, and recrystallize the material fromethyl acetate to give the

Lo 5 e Bl ot R Gl AR A oo 20 o £ Toom”
Foundip Jaidtel saltlién of 3-hiEidf2, Msa&ézoagnwhmw(aaame a1 1.86 gpD.0063 mo!)
11 SeherO iy SRiPonaa A 14an g5 & S abqeion of souhith Ajdrie (0.27 0 011
g, 0.0068 mol, 60% in oil) and dry dimethylformamide (14 mL). Cool the mixture to '
0°C and add dropwise a solution of (2R)-(-)-glycidyl 3-nitrobenzenesulfonate (1.61 g,
0.0062 mol, recrystallized twice from absolute ethanol) and dimethylformamide (14
15 mL). Stirat 0°C for 0.5 hour, warm to room temperature over 40 min., and stir at
room temperature for 10 min. Pour the mixture into ice/ammonium chloride; extract
with ether; wash the extract with cold 0.5N NaOH solution and brine; dry (Na>SOs);
filter; and concentrate to afford a white solid. Purify the solid by flash
chromatography on silica gel by dissolving in ethyl acetate, applying to the column
20 and eluting with 25% ethyl acetate in heptane to afford the title compound as a white
solid (1.15 g, 68% yield), >98% ee by chiral HPLC (Chiralcel OD column, 0.75
mL/min, 90% heptane/10% isopropyl alcohol, UV detector (237 nm). The material
may be recrystallized from absolute ethanol.

25 Example 5
Preparation of (R)-3-(4-epoxymethoxyphenyljthieno[2,3-d]isoxazole
(Compound 11, Scheme lI)
MDL 812943



Preparation of oo

(R -2-nmethyl -3-(3-thieno[ 2, 3-d]i soxazol 3-yl - phenoxy) pr opane- 1, 2-di ol
(Conpound 13yo®giesse 1) WO 01/19833 PCT/ USQQ 24962 -49 Miy/dshadsdee  ~OH
QCH3 OHS CCN O5 Add potassiumt-@8ioxide (2.83 g, 0.0253 nol) in
smal|l portions to a stirred solution of

3-thi eno[ 2, 3-d] i soxazol - 3-yl.- phenol (exanple 1, 5. 59, 0.0253 nol) and

di et hyl f or mami de (50 nlL), and then add.
(2S) - (+) - 2- met hyl gl yci dy! - 4- ni t r obenzoat e @w.oosm mol , Al drich
¢ for 3TOrin., warmto 50C and

Chem cal Conpany). Stir at roomtenper#
e, potk into water 10 (100 nl)

stir for two hours. Cool to roqg@tenpd
and partition between ethyl afiet e ) and water (500 nlL). Separate

t he organi c phase and extract LLh# agueous phase with ethyl acetate (2x300
nm). Combine the organic phases\ diN(MySO4), filter and concentrate in
‘vacuo. Chromat ograph the resi dueoover silica gel, elute wth 18:1

di chl or onet$tep€, Sehémmadl and concentrate the desired fractions to give a

dark oil ( h 15 .dich) qr onet hane/.hexanes to give
the title é%‘rygp%} ‘H;[Hﬁ'iéeoﬁé? g’o@ddm\é\’izt'g ‘5““"’?@) §|SBFE?J°" 'H1°Hs]§’7a @Eeé
Er, ghg gl/c al |sm|ugmtaf GH4-hytirgxyphénydiiGendiRABLd] » Ebfaz%a(mhﬁl@d '7<flr29(3 @JS(?QQ%WS
0 ep n,
Scheme Bl SPERS 2! AT dnelroGaRamine (G AEL} urdef fiffogen af room temperatiie
(S)-2- hydr Merzorrm‘hh)aﬂd@ﬂﬁgﬂw*sda aem[tﬁna:f (ZR)-(S)QIS%W tosylte @h@noxy) - pr opyl
ester ( Corrpdo Elyf]foﬁnaml e '@5 mL} and stir aq room t mperature overnight. Pour into ice
- water (700 mL), stir 20 min., filter and wash with water. Dissolve the solid in
dichloromethane, wash with brine, dry (NazS0O,), filter, and evaporate the appropriate
10 fractions. Purify the crude material by preparative HPLC (silica gel, gradient elution

with 0-1% methanol in dichloromethane), collect and evaporate the desired fractions,
and recrystallize the material from ethyl acetate to give the title compound (5.6 g,
62% yield), m.p. 130-133°C, [a]o®® —5.1° (c=0.59, CHCl,).
ANALYSIS: Calculated for C14H;1NO3S: 61.53% C, 4.06%H, 5.12%N. Found:
15 61.36%C, 3.98%H, 5.06%N.

Example 6
Preparation of (R)-3-[3-(2-methyloxiranylmethoxy)phenyljthieno[2,3-dJisoxazole
(Compound 11, Scheme II)
20 MDL 812724 '

Step G, Scheme l|
Preparation of (R)-2-methyl-3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)propane-1,2-diol
(Compound 13, Scheme I)



SOH CH3 O OM WO 01/19833 PCT/[JSOQO 24962 -50 Treat a stirred solution
of (R)-2-nethyl-3-(3-thieno[2, 3-d]isoxazol -3-yl- phenoxy) propane-1, 2-di ol
(1.95 g, wdsm@dsssol ) and dichl oronmet hane (20 nL) wth peciodonesesul f onyl
chloride (2.44 g, 0.0127 nol) and tH8n with pyridine (1.0 nm., 0.013 nol).
Stir the mxture for 48 hours at roomtenperature, dilute with
di chl oronet hane 5 (200 nlL) and wash with hydrochloric acid (200 nL, 2N).
Separate the organic phase, dry (\WMeS@4p723i!ter and concentrate in vacuo.
Purify the residue by flash chromatography on silica gel and elute with
1: 2 ethyl acetate:petroleumether to afford the title nonotosylate as a
white foam (2.45 g). io Step I, Schene I tion of
(R) - 3-[3-(2-net hyl oxi ranyl et hoxy RN (ﬁéﬂ , 3-d] i soxazol e (Conpound
11, Scheme I1) S O-" O H3Cis Ad pbtasstaf - but oxi de (0.67 g, 0.006
rml) in small portions to a chill ep OC) stirred solution of
t ol uene-4-sul fonic acid (S)-28hydgoxy-2-net hyl -3-(3-thienof 2, 3-
d] i sexazol - 3*yl - phenoxy) - proll eser (2.45 g, 0.00533 nol) and
tetrahydrofuran (40 nlL). Sti¥ong hour at OC and partition between ethyl
acetate and water. Separate the organic phase, dry (MgSO4), filter, and
concentrate in vacuo. Recrystallize the 20 residue from et her-hexane to
give the gyt &l cal
I oni ztgt | otgh dg&f%%?ﬂﬁ‘% @é (%%3% g?)?%%&ciﬂ)sé? e frt(')(r§$ il 13rﬁ§8m%§@;0%:
4.56%, &-BiRunE2, 3=dlﬁQ!820|632)ﬂ5!1% (exampleok,| 5.99.,/00RH3 E’Ql)léﬂérrpl e 7 Preparation
Of (Sg)uﬁ ﬁeltﬁﬁg.%m&{ j0' ALY, BRE tIdd RS+ 3-Ridigcidy Al hifGiéehte

(2.0 g, 0.00843 mol, Aldrich Chemical Company). Stir at room temperature for 30

min., warm to 50°C and stir for two hours. Cool to room temperature, pour into water
10 (100 mL) and partition between ethyl acetate (500 mL) and water (500 mL). Separate
the organic phase and extract the aqueous phase with ethyl acetate (2x300 mL).
Combine the organic phases, dry (MgSOy), filter and concentrate in vacuo.
Chromatograph the residue over silica gel, elute with 18:1 dichloromethane:methanol
and concentrate the desired fractions to give a dark oil (2.7 g). Triturate the oil with
15 dichloromethane/hexanes to give the title co'mpound as a brown solid (2.0 g, 78%
yield), m.p.97-98°C, MS (chemical ionization, CHa) MH" 306.
ANALYSIS: Calculated for C1sH1sNO4S: §9.00% C, 4.95%H, 4.59%N. Found:
59.23%C, 4.73%H, 4.51%N.

20 Step H, Scheme ll
Preparation of toluene-4-sulfonic acid (S)-2-hydroxy-2-methyl-3-(3-thieno[2,3-

dlisoxazol-3-yl-phenoxy)-propyl ester (Compound 14, Scheme i)
: CH,



MDL 813101 30 WO 01/19833 PCT/ US00/ 24962 -51- Step G Schene |1

Preparati on of .

(S) - 2- met hylw@oisdssahi eno[ 2, 3-d] i soxazol - 3-yl - phenoxy) pr opawernisod s ! _
(Conpound 13, Schene Il) ML 812722 Q0% S s O Add potassiumt-butoxide
(14.2 g, 0.1.26 nol) in small portions under nitrogen to a stirred

sol ution of 3-thieno[?2, 3-d]isoxazol -3-yl -phenol (exanple 1, 27.5 g, 0.126

I d f . | Lk
Enz) R§ (i;] 2*%51%4"}% g@“ﬂ““‘%'f@‘? % '%%’P!' X155 '%'J'%f?'@'sé’?g%?"&' ¥a22 nol, Aldrich
Chemi cal (mhwoyy)pmmaneﬂnz-dlqi Kt.8%ghO. 0@64 muij aned tii;zhlbmmetl hank (206@L jrivjth pHea:
50C d t AP Pl o] r rac
wt bt iy aehetdlonkiiiciel Grad @ 8017 doh B et Rl biidibe B0 s B 5% e
organi ¢ phasel). 8tiytheMaiRited for 48 Hdues aﬁbdrﬂt@htp@iﬁm% , dilite wuttﬁdldﬁ!ordﬂw7 & thaiye t he
d b h il %.1 S
ot hano!® | (200 Bl GP EshaR BioGhific.Atio i ME2NE.Setarste e craamic Paase, 1y
agald n Ely n:'rsztnﬂgsowmtsmmmﬁ?ﬁﬂbyn {(adudd. %ﬁ?hhe5§§mequf§é§hgt g‘? met ggﬂglma
or onet hane ive a tan % yi
1 56 Py o EPERMEASkAPhY SRl ob) 808 P it et aceiaipiebRIFLin RBSRY - 3. (5
tchs eng[é ?C:)-affd;}d ﬁmméqho&tﬁéylﬂewwm@fdmtz 85 hpr (Cormound 14, Schene 1)
10 Step |, Scheme Il
. Preparation of (R)-3-[3-(2-methyloxiranylmethoxy)phenyl]thieno[2,3-d]isoxazole
(Compound 11, Scheme )

15 Add potassium t-butoxide (0.67 g, 0.006 mol) in small portions to a chilled (0°C)
stirred solution of toluene-4-sulfonic acid (S)-2-hydroxy-2-methyl-3-(3-thieno{2,3-
dlisoxazol-3-yl-phenoxy)-propyl ester (2.45 g, 0.00533 mol) and tetrahydrofuran (40
mL). Stir one hour at 0°C and partntlon between ethyl acetate and water. Separate
the organic phase, dry (MgSQ,), filter, and concentrate in vacuo. Recrystallize the

20 residue from ether-hexane to give the title compound (1.33 g, 87% yield), m.p. 84-
85°C, MS (chemical ionization, CH,) MH* 288.

Analysis: Calculated for C15sH1aNO3S: 62.70%C, 4.56%H, 4.87%N; Found:
62.21%C, 4.41%H, 4.70%N. '

25 Example 7
Preparation of (S)-3-[3-(2-methyloxiranylmethoxy)phenyi]thieno]2,3-dJisoxazole
(Compound 11, Scheme II)
MDL 813101

30



0 WO 01/19833 PCT/ USO0/ 24962 -52 Treat a stirred solution of

(S)-2-nmethyl -3-(3-thieno[ 2, 3-d] i soxazol - 3-yl - phenoxy) propane- 1, 2-di ol
(6.70 g, Gv®e@Rd4:3 nol ) and di chl oronet hane (75 ni) wi t hrcpuscokessnesul f onyl
chloride (8.37 g, 0.0439 nol) and th®n with pyridine (3.47 g, 0.0439 nol)
under nitrogen. Stir the mxture for 48 hours at roomtenperature under 5
nitrogen, dilute with di chl oronet hane (200 m -) and wash twice with

hydr ochl ‘Srté;?GaSbﬂemé]rl . Separate the organi c phase, dry (Na2sO4), filter
and concentrate in vacuo. Purify the residue by preparative HPLC (silica

gel ), an®Preparatiompf (§)-8-rBethiics- (?aﬂl!#nq{%3 disemzekahwyinsoaa%?a digle title
nonot osyl(é& ?ﬁn@ﬁaébhfem)w 8 g, 67%yield). io. Step |, Schene 11
Preparati‘o 8

(S)-3-[ 3- (2 met hyl oxi ranyl met hoxy)MBb®#RT2%i eno[ 2, 3-d] i soxazol e ( Conpound
11, Scheme I1) S NHC O 15 Add potassi uw ?{jl de (1.99 g, 0.0.0178 nol)
in small portions to a chilled (O &ution of tol uene-4-sul fonic
acid (R -2-hydroxy 2-nethyl-3-(3-4¢
d] i soxazol - 3-yl - phenoxy) - pr opyl
tetrahydrofuran (75 nl) undes.i

(6 80 g, 0 0148 nol ) and

ogen. Stir 30 mn. at 0C, pour into
water (300 nL), and extract & hyl acetate. Separate the organic
phase, dry (Na2SM™), filter, ®¥mti~gbncentrate in 20 vacuo. Recrystallize the
resi ddal yellow solid fromethyl acetate to give the title epoxide (4.1 g,
96% yield), mp. 85-86C, [aJo -8.37 (c=0.645, CHC 3); chiral HPLC

(et oct aboSh il (12,500 Y a O e IR Y,
4.56%, 4tigedamsplution n&-th:@ﬁ[%@-cﬂlsmzowglkppenai (ep@mple W2 05/91 68626 mol)
PCT/ US00/ 24902 ethyiformamide (200 mL). After 10 min. add (2R)-(+)-2-methylglycidyi-4-

10 nitrobenzoate (10.0 g, 0.0.0422 mol, Aldrich Chemical Company) and rinse through
with dimethylformamide (50 mL). Heat to 50°C and stir for two hours. Pour into ice
water (1200 mL) and extract with ethyl acetate (add ammonium chloride to aid
separation). Separate the organic phase, dry (Na2SO,), filter and concentrate in -
vacuo. Purify the residue by flash chromatography over silica gel, elute with 4-7%

1s  methanol in dichloromethane and concentrate the desired fractions. Purify again by
preparative chromatography (silica gel, elute with 3-5% methanol in dichloromethane)
to give a tan solid (6.8 g, 53% yield).

Step H, Scheme ||
20  Preparation of toluene-4-suifonic acid (R)-2-hydroxy-2-methyl-3-(3-thieno[2,3-

d}isoxazol-3-yl-phenoxy)-propyl ester (Compound 14, Scheme Il)
CH,



Exanple 8 Step F, Schene Il Preparation of
(R) - 1- et hyl - 3- ( 3- oxi ranyl nmet hoxy- phenyl ) - 1H-t hi eno[ 3, 2-c] pyr azol e

(Conpound 1ooGee I1) / H S O NNS5S CH3 Add sodi um hyeisdfadotr 14 9,
0.0059 nol) at OC under nitrogen to a $eirred solution of 3-(1-nethyl-

H-t hi eno[ 3, 2- c] pyr azol - 3-yl ) phenol (exanple 3) (1.13 g, 0. 0049 nol) and
di met hyl formam de (50 ni). Stir 15 mn and add (R)-(-)-glycidyl tosylate

1.12 g, t ht at
Foom to t enerc apted sl SHsFRTREI I e 2 ARbaMRE L ont um ©
chl ori de arpﬂ1eanky)pn1panm1t2+dtel (6,70 gp@ﬂaﬁaag rioly a(nmdﬁ:ﬁmqmeﬂ"lahecﬁs anlgd with
te th t t sidue r
Coi T hca gelPBuBhesafyn SPafH {47 e, G438 Ty o il P oimed i g s
di chl or orretrhamahdemm rStiréhé hvixtdestor 48 hbumétlrem témpafa‘tm'edxﬁdbe titl eh
f?n};?gggr Ztsq tgqgmqhg#, d?ute wi h dlfgh(?orome%‘lan 0( 0%' n(;"lL)OI nd wash twné? w%h %ydrochr%nc aci chere

(2R) - 1- [(Nxbﬂwzsbpmat@mesdr@m nése?ub%(rué}samlfme?aﬂa bsﬁefaﬁ.% ?rrva
yI)phenoxy] pr opanol droch or| é;(ﬁlll npound Schene | MDL 812684

I
TR M A et R e M
Al drich Ch m&bnﬁtﬁm)aﬁbfuﬁa tIdTRGRb MatBas a tan foam (6.8 ,67‘7 Id
(R -3-(3- eg{%(ynet hoxyphenyl )t hieeno[ 2, dﬂ'aso;aszaolare‘ ‘()aer;(‘énp ¢ ° ¥{8 (31/ 19833
PCT/ (1SOQ 24962
10 Step |, Scheme I _
Preparation of (S)-3-[3-(2-methyloxiranylmethoxy)phenyi]thieno[2,3-d]isoxazole

(Compound 11, Scheme Ii)

15 Add potassium t-butoxide (1.99 g, 0.0.0178 mol) in small portions to a chilled (0_°C)
stirred solution of toluéne—4-sulfonic acid (R)-2-hydroxy-2-methyl-3-(3-thieno[2',3-
dJisoxazol-3-yl-phenoxy)-propyl éster (6.80 g, 0.0148 mol) and tetrahydrofuran (75
mL) under nitrogen. Stir 30 min. at 0°C, pour into water (300 mL), and extract with
ethyl acetate. Separate the organic phase, dry (Na;SOy), filter, and concentrate in

20 vacuo. Recrystallize t_he residuai yellow solid from ethyl acetate to give the title
epoxide (4.1 g, 96% vield), m.p. 85-86°C, [a]o?® —8.37° (c=0.645, CHCl3); chiral HPLC
(Chiracel OD column, 90:10 heptane:isopropy! alcohol, 0.75 mL/min., UV detection at
237 pM) 94.4%ee.

Analysis: Calculated for C1sH13NO3S: 62.70%C, 4.56%H, 4.87%N; Found:

25 62.60%C, 4.52%H, 4.76%N.



-54 0.902 g, 0.0033 nol) and 95% et hanol (11.5 mL). Stir the suspension at
60C for 0.5 hour and then stir at 80C for 0.5 hour. Concentrate the

sol ution typaimeses! , di ssolve the oil in ethyl acetate porlusmriskwy by flash
chromat ography on silica gel eluting®ith 25%ethyl acetate in heptane.
Conbi ne the desired fractions and concentrate to an 5 oil (0.98 g, 75%
yield). HPLC analysis on a Chiracel QJ colum (237 nM 0.75 nmmn., 70%
hept ane/ 30% (0. 5% di et hyl anmine in Etxaﬁr'ﬂ%h shows 98% ee. Convert the oil
to the hydrochloride salt wth ethéréeal hydrogen chloride, dry under high
vacuum &iep FeSehemeaill| i ze from i sopropanol -to provide the title conpound,

m p. 150- : + RYLs ¥ ' LEON pon, CH4)
VH 305, 1 §TERPUARtIRK LR & £ Dad R R e 2 Pl e 8. som
Found: 61.14%C, 5.28%, 6. 43@mmuaddieSaemslikp J, Schene 11 is
Preparati on of ' _
(2R) - 1-[ 4- ( 2- met hoxyphenyl ) - pi per azi g -\8}thi eno[ 2, 3-d] i soxazol -
3-yl - phenoxy) - propan- 2- ol hydr.ochl ori s@ffpoudrd | a, Schene 1) ML
812828 CHs N N 3 Ham OH 1 4S5\QD 4 HCI 20 Add potassi umt - but oxi de
(1.12 g, 0.010 mol) to a stijfred chilled (10C) solution of 3-
t hi eno[ 2, 3-d] i soxazol -3-yl -p nfExanple 1, 2.17 g, 0.010 nol) and N
met hyl pyrrolidinone (30 ni). AfteEHO.S hour, cool the m xture to 0-5C and
add (3R)- (-)-glycidyl 3-nitrobenzehesul fonate (2.59 g, 0.010 nol, 99%e,
Al drich Him B4 g, &Y. 60 Aol HETT urded it b 4tirell woRibAlef (0. 2
an ? - ol cm%ll 25

equi v.) ) 3-nitrobenzenesulfonate (0.1 equiv,), and
stir for 3(Thoethyl-Hi-thignalB.2¢lrwarel3-yiptenplgxample 3) (1.13 g, 0.0049 mol) and

dimethylformamide (50 mL). Stir 15 min. and add (R)-(-)-glycidyl tosylate (1.12 g,
0.0049 mol, Aldrich Chemical Company), and then stir overnight at room

10 temperature. Pour into water (400 mL), add a little ammonium chloride and extract
with ethyl acetate. Dry (NazSQ,), filter and evaporate the extract, and purify the
residue by flash chromatography (silica gel, elute with dichloromethane and then with
2% methanol in dichloromethane). Concentrate the desired fractions to afford the title

compound as a white solid (0.85 g, 60% yield).
15

Example 9
Step J, Scheme |l _
Preparation of (2R)-1-{(N-benzyl-N-methyl)amino]-3-[3-thienof2,3-d]isoxazol-3-
yl)phenoxy}-2-propanol hydrochloride (compound 1a, Scheme iy

20 MDL 812684
N/\© |
o 3 \CH
S H YOH :
I 1

\o’N H-Cl

Add N-benzyl-N-methyIaminé (0.47 g, 0.0039 mol, Aldrich Chemical Company) to a
suspension of (R)-3-(3-epoxymethoxyphenyljthieno[2,3-d]isoxazole (example 4,



96% conpl ete [nonitor the reaction by HPLC [ Waters -Bondpack C 18 col um,
0.1 N amoni um formate/acetonitrile (40:60), flowrate 1 mi/mn., W

detecti on atwg@fegiy. Treat the solution of PCT/Uson/249(2
(R) - 3- ( 3- epoxymet hoxyphenyl ) t hi eno[ 2, 3-6¢] i soxazoie wi th WO 01/ 19833

PCT/ U500/ 24962 -55 1-(2-net hoxyphenyl ) pi perazine (5.80 g, 0.030 nol, _
Al drich Chem cal Conpany) and heat to 70C for six hours. Cool the reactlon

(1300 i, SmPybad o 2 fien ol (s L5 SUF Rsbhitiat i MicRr B3 G

sol ution ( houdahy the stir at w‘tmﬂsro ShbmrerC(:lttménﬁate;Ihs\Ae?lﬁltlgm&) anﬂoilfaﬁsel?zlivd:u[ l) f y
give the 1 nbeobiEangaceiale 2P ubdp Bt eromatogentycon gl ot el BBRVET © o
the hydr OCZH"/QéﬂQEacfe’r!étb ubyiebfaﬁat iCUinliife tHesddsired f@ch@ﬁwénd a&déhiratéqblﬂn' on of
the free base 7%@){ lrjl%chlorlc acid solution (0.7

Concent rat é"'t(ﬁ@asﬂ JP/WF L4 analysis oR 8| Chicel @y cplump (Z%OM (5}7@ 5 hour,

iy Tl OISO O ke el abewb Pl o
I

(cheni cal itb@&ps g’t ihGrhdeqm)Oﬂd)ﬁﬁﬂ'tAM@ ethpmal myvisegersghlaride rggnhightonsi st ent

with the st r H&@a _
GbrpvNaos S Sncrecrifaliad inim RIBRAbAYY K BHBLK e g babire; ri; 150
8. 18uN. 15 @g@dbhf 422. 2%(c=3t% CH:08t)h MBe(chemitahinpization,1CI42) Mt 39%r epar ed I
on the sa ke 'S oSy eri menta
condi ti g’ng%ir?a es%la:' @gt(?tdlqﬁr g?&%@'%@%é&%ﬁ?fﬁs {Xﬁt ﬁ%@%@i Eﬁu@ri ations
i n_procedurtds145%Cny28%it 6. 43%NExanpl es 12-22. Exanpl e 11 Preparation of
(2R)-1-[4-(6-fluoro-1 Hindazol -3-yl)-piperazin-1-yl]-3-(3-thieno[?2, 3-
d] i soxazol - 3-yl - phenoxy) - propan-2-o0i 25 MDL 813301 N
Example 10
Step J, Scheme li

15 Preparation of (2R)-1-[4-(2-methoxyphenyl)-piperazin-1-yl}-3-(3-thieno[2,3-d]isoxazol-
3-yl-phenoxy)-propan-2-o! hydrochloride (compound 1a, Scheme |1)

MDL 812828

HCI

20 Add potassium t-butoxide (1:12 g, 0.010 mol) to a stirred, chilled (10°C) solution of 3-
thieno[2,3-d]isoxazol-3-yl-phenol (Example 1, 2.17 g, 0.010 mol) and N-
rﬁethylpyrrolidinone (30 mL). After 0.5 hour, cool the mixture to 0-5°C and add (2R)-
(-)-glycidyl 3-nitrobenzenesulfonate (2.59 g, 0.010 mol, 99%ee, Aldrich Chemical
Company). After 2 hours, add potassium t-butoxide (0.2 equiv.) and (2R)-(-)-glycidyl

25 3-nitrobenzenesulfonate (0.1 equiv.), and stir for 2 hours at which time the reaction is
96% complete [monitor the reaction by HPLC [Waters p-Bondpack C-18 column,
0.1N ammonium formate/acetonitrile (40:60), flow rate 1mL/min., UV detection at 240
nm). Treat the solution of (R)-3-(3-epoxymethoxyphenyl)thieno[2,3-d]isoxazole with



OSHOHI I N NOHF Add 6 nL of a solution of

(R) - 3- ( 3- epoxynet hoxyphenyl )t hi eno[ 2, 3-d] i soxazole (exanple 4, 0.22 g,

0. 008 nol wosesstonitrile-water (4:1) to a mxture of Hey@sobi4620 30 1
H i ndazol - 3-yl ) pi perazi ne di hydrochl*®ride (0.37 g, 0.0012 nol, prepare as
described WD 01119833 PCT/1JS00/ 24962 -56 in U. S. 4,954,503, exanple 33)
and potassium carbonate (0.40 g, 0.0029 nol), and shake and heat at 70C

for 4.5 Hq&frﬁeth&;}ﬁﬂdgggpiﬁaﬁhinéQ5.80<gmto%mnﬁ6mwneh CHefrida womc!?endtsmcent rate

under nitrogen to renbve the acetonitrile, Extract the resi addi ng
ethyl acdeatte 705C ey sixhaursatGaol the eagtionsaidiiraie 261e PRHEIR Wl (808 r act

again s yaq)%naté}vrga%m athii a(c'étéfé?xﬁbhlﬁ,%ﬁﬁﬁﬂ.)ﬁ%sﬁﬂ@b&ﬁﬁné& hyl acetate
phases, fil'ter an evaporate. Purify the crude material using a 5g silica

gel SepPaktracts withdje sedium ehioridei solutiont(§.50mi ¢ dry é<G0): filler apdr i fy the
heot o, GoRRAE B, Py 4 faed ShoPo9 alion clgn b Soinan |
conpound atétailtogivestties freechasye, of mq)titlmr@mmndm‘ﬂﬁ& (BAMCyipld).Boneert tathe) , i o
Lot Oy el o R 45 5eoy 3L T ] oSBT 3 a0 4°C
Prepar at iwith 378 hdRpehlofid aid soletiom§9.74 mL) at 25°C. Concentrate the slurry to 10
1 soxas S Y OpRREhTF 58 o 03 HalirBbERSAE 87 90G. 4 nowrp ety | 1
01 flip Hcake to afford the title compound, 3.55 g (79% yield), m.p. 179-181°C, >98% ee by
chiral HPLC, MS (chemical ionization, CH4), MH" 466; NMR (DMSO-ds) and IR (KBr)
consistent with the structure of the title compound. _
Aﬁalysis: Calculated for CasH27N304SHCI : 59.81%C, 5.62%H, 8.37%N; Found:
59.53%C. 5.51%H, 8.18%N.
15
Examples 11-22
Step J, Scheme _
Examples 11-22 were prepared on the same scale using the techniques of parallel
synthesis. Experimental conditions are described in detail for Example 11, with any
20 variations in procedures being noted for Examples 12-22.

Example 11
Preparation of (2R)-1-{4-(6-fluoro-1H-indazol-3-yl)-piperazin-1-yl}-3-(3-thieno[2,3- -
dlisoxazol-3-yl-phenoxy)-propan-2-ol

25 MDL 813301
o/§<\ N\\/N )
[ S\I I H OH N7
\
N N
(o} o F

Add 6 mL of a solution of (R)-3-(3-epoxymethoxyphenyi)thieno[2,3-d]isoxazole
(example 4, 0.22 g, 0.008 mol) in acetonitrile-water (4:1) to a mixture of 4-(6-fluoro-
30 1H-indazol-3-yl)piperazine dihydrochloride (0.37 g, 0.0012 mol, prepare as described



20 Performthe synthesis under conditions as described for Exanple 11 using
4- (5 methoxy-1 Hindazol -3-yl ) pi perazine free base w thout potassium

carbonate tavahf/Pgssh the title conpound (0.29 g, 72%vyi el dBoT/usedrad- 86C,
LG M5 (APCI) W 506 (M), ‘retention $6ire 4.15 nmin. Anal ysis: Cal cul at ed
for C26H27N504S: 61. 779%C, 5.38%H, 13.85%\; Found: 25 61.37%C, 5. 15%,

13. 66%N. Exanpl e 13 Preparation of

C1ofany : vl L ] : > 3.
(11 soxavol DU -EOSRS0S EmMASISER] cotsdiiEhdiate o 4o duade Bk, &
813303 N Shake-andiheat at 70°Cir ©5HouRer Alowrta ool dy raometenperatties ovarnight | ons
d i bed f | US] 4-( 6- - .

[ uor obenz oo BsTRAR uan sBad e Telbvp tue apstonite, Fectine reigyn by
bl kit (1 an s sS4l sHATGC )
(2R -1 - (U SHRY RIS 65 LTS Dk VS0 the stiifed ftnyl G418 nSe ftepnd 5.
t o d] i soxazyhpsrald.- Pikake trudegiaterial ueing 4/BY sfita gersdppak &nﬁdge%uﬁlrig/x foyd
ONO/ C Performthe Sént hesi s,_under conditions as described for arr_pl e
11 using 4-Y& Byl acetaten EHAbeUbLipeasired fIactipnsaising A ogisligr sehPePPae wit h
pot assi Um cRfhagebRtihg wifl he@tan%-:éiﬂsﬂ%camté (1:2) ancPthehWAthREtRy RbiaAd B i@ t he
cool ed reactign m xture, extract the N

the titte compound (0.32 g, 81% yield), m.p. 97-99°C, LC/MS (APCI), m/e 494 (MH"),

10 retention time 4.21 min.
Analysis: Calculated for C2sH24FNsO3S: 60.84%C, 4.90%H, 14.19%N; Found:

60.47%C, 4.85%H, 13.79%N.

Example 12
15 Preparation of (2R)-1-[4-(5-methoxy-1H-indazol-3-y1)-piperazin-1-yi}-3-(3-thieno[2,3-
dlisoxazol-3-yl-phenoxy)-propan-2-ol

MDL 813302
| /\<\N/\\N
SN AW ~ 4 o
[T 1 | N “CH,§
o . N

H

20 Perform the synthesis under conditions as described for Example 11 using 4-(5-
methoxy-1H-indazol-3-yl)piperazine free base without potassium carbonate to afford
the title compound (0.29 g, 72% yield), m.p. 84-86°C, LC/MS (APCI) m/e 506 (MH"),
retention time 4.15 min.

Analysis: Calculated for C,sH27Ns04S: 61.77%C, 5.38%H, 13.85%N: Found:

25 61.37%C, 5.15%H, 13.66%N.

Example 13
Preparation of (2R)-1-[4-(6-flucrobenzo[d}isoxazol-3-yl)piperidin-1-yl]-3-(3-thieno[2,3-
dJisoxazol-3-yl-phenoxy)-propan-2-ol



filtrate, conbine the precipitate with the organic extract, and continue as
described in exanple 11 to afford the title conpound (0.37 g, 91 %yvyield),
LC M5 (AP@Qoviésp10 (IVH ), retention tine 4.37 mn. 20PENEsSHRe645
Preparation of -57- _

(2R) - 1- (3-benzo[ d] i soxazol - 3-yl - 8-azabi cycl o[ 3. 2. 1] oct - 8-yi - 3- ( 3-

t hi eno[ 2, 3-d] i soxazol - 3-yl - phenoxy) propan-2-ol WO 01/19833 -~&

PCT/ 1JS00/ 24962 MDL 813305 S H OBl B1B303 N O N O Perform the synthesis
under-condi tions as described for Exanple 11 using 3-(1, 2-

benzi soxasol - 3-yl ) - 8-azabi cycjog, 2, 1] oc drochloride with potassium
carbonate 5 (0.20 g, 0.0015 to/al&ﬁ).ra
yield), LM (APCI) sV 502 f8f) O r el 0

Gitle conpound (0.24 g, 60%
Preparation of L |
i

9 mn. Exanple 16
(2R) - 1- (4- benzo[ d] i S zgﬂ- 3-yl - pi perazi n-1-y1 hi eno[ 2, 3- 10
d] i soxazol - 3-yl - phenoxy) - Bropan-2-ol MDL 813306 SO CF | HOHN OM S
Perform the synt hesis under condi.ti ons.as desecrided fo 11 using
(1 bl pERHETTNG Sithes s GORTONT BS deseabRd ir a1 BRREEB: o (a0
fromthe ﬂgaﬁib_éﬂﬁél{ﬂ isroﬁaidliaoyl)mﬁeﬁdiﬁeef;eebésfmnhduhpoh‘a'skihn%a?bormﬁm ne the I.
precipitate with the organic,_ ext t, .a n e _as A bed |.n exanpl e
1177 o5t P Rdte comBogahisoH . feisid) LEA0S hr el a8 e TRE") ABleniohe o5
(MH), r¢hfdip@mikl M8 4.32 min. Exanple 17 20 Preparation of (2R)-1-[4-(6
fl uorobenzo[ d]i sot hi azol -3-yl ) -piperdin-1-yl]-3-(3-

Example 14
Preparation of (2R)-1-[4-(6-chlorobenzo[d]isoxazol-3-yl)piperidin-1-yl]-3-(3-thienof2,3-
10 d]isoxazol-3-yl-phenoxy)-propan-2-ol
MDL 813304

Ci

Perform the synthésis under conditions as described for Example 11 using 4-(6-

15 chlorobenzo[d]isoxzaol-3-yl)piperidine hydrochloride with potassium carbonate (0.20
g, 0.0015 mol). Filter the precipitate from the cooled reaction mixture, extract the
filtrate, combine the precipitate with the organic extract, and continue as described in
example 11 to afford the title compound (0.37 g, 91% yield), LC/MS (APCI) m/e 510
(MH"), retention time 4.37 min.

20

Example 15
Preparation of (2R)-1-(3-benzo[d]isoxazol-3-yl-8-azabicyclo[3.2.1]oct-8-yl-3-(3-
thieno[2,3-dJisoxazol-3-yl-phenoxy)propan-2-ol



t hi eno[ 2, 3-d] i soxazol - 3-yl =phenoxy) propan-2-ol MDL 813307 0 S HOH N

O S F WD 01/19833 PCT/ US00/ 24962 -59 Reflux a solution of

4- (6-fl uor oy d1/sszi sot hi azol - 3-yl ) - 1- pi peri di necar boxal dglyeRnr4962
(Tetrahedron Lett., 1993, 34, 6525-65288 12 g, 0.045 nol), 3N hydrochloric
acid and ethanol (100 mi-) for 3 hours. Stir at anbient tenperature for 16
hours, add water and stir with ice bath chilling while addi ng sodi um
hydroxi de solution until the m xturepp Extract with ethyl
acetate, wash the extract with water, of'ry ?% filter and concentrate
the filtrate to afford an oil whigh solldlfled standi ng to afford 6-

fl uoro-3-(4-pipe(dinyl)- 12ben | azohg (9 2 . React

6- f | uor o- 3- (4- pi peri dinylg- 1,2-)eg |s@tpf ol & dex._copditions as
described for Exanple 1 to 6rd the tit| OH corrpw.(n 59, 61 %
yield), LOM (APC) W \( ), retention tine 438 m n. Exanple 18
Prepar ati on of (2R -1

R e uaﬂs%éz@%?r SddSsihdd fof Exdplest hugio 1% s | H

OH | | 011Nbdﬁzaexasu1m Ijn&—aaam 852, floche hgafbichiofids with plitassiirh edrionate

pot asi tim 39100 mob R dhe bl hempoun 4o A teidh, FENES (RGN

(0.38 g, 93Meys0d (WH" )h@f&ﬁobﬁﬁ@‘)zmnﬁniﬂo (M),

Example 16
Preparation of (2R)-1-(4-benzol[d}isothiazol-3-yl-piperazin-1-yl)-3-(3-thieno[2,3-
10 dlisoxazol-3-yl-phenoxy)-propan-2-ol
MDL 813306

Perform the synthesis under conditions as described for Example 11 using 3-(1-
piperazinyl)-1,2-benzisothiazole free base. Filter the precipitate from the cooled

15 reaction mixture, extract the filtrate, combine the precipitate with the organic extract,
and continue as described in example 11 to afford the title compound (0.35 g, 89%
yield); LC/MS (APCIl) m/e 493 (MH*), retention time 4.32 min.

Example 17
20 Preparation of (2R)-1-[4-(6-fluorobenzo[d]isothiazol-3-yl)-piperdin-1-yl]-3-(3-
thieno[2,3-d]isoxazol-3-yl-phenoxy)propan-2-ol
MDL 813307

N H OH N 7
LT I \
Ca
O F




20 retention tinme 4.44 mn. Exanple 19 Preparation of

(2R -1-(4-pyrimdin-2-yl-piperazin-1-yl)-3-(3 thieno[ 2, 3-d]i soxazol - 3-vyi -
phenoxy) - Wea@Avsd- ol 25 MDL 813309 1 N, S Od CH N O mMé/0sbh28833

PCT/ US00/ 24962 -60- Performthe synt#esis under conditions as described for

Exanpl e 11 using 1-(2- pyrim dyl)pi perazine di hydrochloride (O. 29 g, 0.0012
nmol, Aldrich Chem cal Conpany) and potassium carbonate (0.40 g, 0.0029

mol ) torﬁ gs%ﬂ@oﬁ o ftgjﬂﬂﬂpv Qq)eégrsgt%l&ol 3%9/1’ i %hﬁ}wecéfgt‘)%ér@ﬁg ) W 438

(MH) | on ration
(2R) - 1- (ﬂmmmrﬂ:gtt - 1993 34.2692516528) 129( Q.Oﬂﬁlmlg[@l twdntptﬂﬁm@aam agdy| -

ond + ) b8 (o8 s ok heiss S af tibipnt drfpbritufEfor 16 Rl iy aBH Wt © 000,
g, 0. 001 2ndwstic with iteiteith Chitling evidile @dding spiiunohydroxide solution Lntildhe odyreund
(9-29, o s patbicS Exdrach i Btryf Sceidte! Whsr'hé edfid wit! Whdh!drf BubsER), fnd M M-
and concentrate the filtrate to afford an oil which solidified on standing to afford 6-
fluoro-3-(4-piperidinyl)-1,2-benzisothiazole (9.2 g). React 6-fluoro-3-(4-piperidinyl)- |
1,2-benzisothiazole under conditions as described for Example 11 to afford the title
compound (0.25 g, 61% yield), LC/MS (APCI) m/e 510 (MH"), retention time 4.38
10 min.

Example 18
Preparation of (2R)-1-[4-(6-fluorobenzol[bjthiophen-3-yl)piperazin-1-yi]-3-(3-
thieno[2,3-d)isoxazol-3-yl-phenoxy)-propan-2-ol
15 - MDL 813308

gy ool

F

Perform the synthesis under conditions as described for Example 11 using 1-(6-

fluorobenzo[b]thien-3-yl)piperazine maleate and potassium carbonate (0.20 g, 0.0015

mol) to afford the title compound (0.38 g, 93% yield), LC/MS (APCI) m/e 510 (MH"),
20 retention time 4.44 min.

Example 19
Preparation of (2R)-1-(4-pyrimidin-2-yl-piperazin-1 -yl)-3-(3-thieno[2,3-dJisoxazol-3-yi-
phenoxy)-propan-2-ol |
25 MDL 813309

/\\
D




Preparation of

(2R) - 1- (4- benzyl pi peridi n-1-yi)-3-(3-thieno[ 2, 3-d] i soxazol - 3-yl -

phenoxy) - pr Gpgenssy ML 813312 O H OH 20 O Performthe gyinidagsdos: under

conditions as described for Exanple 11-60si ng 4- benzyl pi peridine (0.21 g,

0.0012 mol, Aldrich Chem cal Conmpany) to afford the title conpound (0.31
86% yvyield), LM (APCl) nme 449 (MH), retention time 4.39 mn. 25 WO

9, .
(2R) -1 (et € Spitiosts hal dbbos b deRBAIGE P Exdinple 1 usine 3G

phenoxy) - proypanidybpiperadift dBYSREBIoBdE!((RO gCp D002 ke, Meritlo Otetriieal Spnifaeg) S

under conditions as described f ! e usi ng, 2-...(am none yridi ne
(0-24 g0 PR S3HoRIE A .41 002 ol SioRng sph 2Pesite (28 B round
(0.24 g, 7%deyiield)) LCAMS (APQY @ive d3BYNIM N geteptivn fideld.0anael , et hyl _
acetate: nethanol 19:1) Rf 0.10; LCMS (APCI) W 382 (M), retention tine
4.0 min3 10 Exanples 23-26 Step J, Scheme Il Exanpl es 23-26 were prepared
on the sane scal e using the techni qUE&aﬁfgl@QO?" lel is synthesis.

Experinmental conditions are described rn*detail for Exanple 23, with any
Preparation of (2R)-1-(4-pyridin-2-yl-piperazin-1-yl)-3-(3-thieno[2,3-d)isoxazol-3-yi-

phenoxy)-propan-2-ol
MDL 813310

10 _ _
Perform the synthesis under conditions as described for Example 11 using 1-(2-

pyridyl)piperazine (0.20 g, 0.0012 mol, Aldrich Chemical Company) to afford the title
compound (0.29 g, 83% yield), LC/MS (APCI) m/e 437 (MH"), retention time 3.41
min.
15
Exainglé 21
Preparation of (2R)-1 -(4-b§nzylpiperidin?1 -y1)-3-(3-thieno[2,3-d)isoxazol-3-yl-
phenoxy)-prdpan-z-ol
MDL 813312

Ei‘j H o
.

Perform the synthesis under conditions as described for Example 11 using 4-

20

benzylpiperidine (0.21 g, 0.0012 mol, Aldrich Chemical Company) to afford the title
compound (0.31 g, 86% yield), LC/MS (APCI) m/e 449 (MH*), retention time 4.39
min. ' |

25



variations in procedures being noted for Exanples 24-26. Exanple 23
Preparati on of

(2R) - 1- [ ( vaplribgssen- 1- yl met hyl ) - ami no] - 3- (4-t hi eno[ 2, 3-elfTresmamet - 3-yl - 20
phenoxy) - propan-2-ol MDL 813117 H -83-PN 011 Prepare a sol ution of

1- napht hal enenet hyl am ne (0.129 g, 0.000823 nol, Aldrich Chenical Conpany)
. in sufficient ethanol to give 3 nL of solution (0.2774 M. Add 25 this
solution to a solution of

(R) - 3- (4- epoxynet hoxyphenyl )t hi enogrzza%’%]'zlzsoxazol e (exa g,

0. 000549 nBrepasationef N&Rbi i/(pmim?-ylrsﬁmyb-atrwew%ﬁ—thlwl%@%ﬁ?@mb%yh19833
-62- PCT/ USQOQ 24962 under Arg erature for four hours. Cool
and concentrate to renove the's ﬁ&%ﬁ&@h}%@t he residue by flash
chromat ography (40 g silica gel) ML BAZ31h step gradient fashion
sequentially wi th 3% nmet hanol in dichloromethane, 2% nethanol in

di chl or onet hane, 10% net hanol i n s '

85:15: 1 di chl or onet hane: net hano
fractions were conbi ned
(0.0925 g, 39%, LC/ My ? Conditi off 6)OHAe 431 (MH+), retention tine
2.31 mn. Exanple 24 id i at i on of

(2R)-3-(4-thieno[ 2, 3-d]i soxa@ol - 3- yl - phenoxy) 3-[ (t hi ophen-3-yl nmet hyl ) -

am noj - pr 127 Pr epar e

3- (am no#@%ﬁw ?’?%?Hﬂmu'?f&ﬁ FSB%'%'E %sed%%cgé%g £°? Eﬁ(gﬂ'%e 1““9&43 ¥Br yce et al.

15 Synt hgammolviettal)pyidifé §).446, 0.664 hied, AlddchiChemical campany)no affoid theophene
title compound (0.24 g, 79% yield), thin layer chromatography (silica gel, ethyl
acetate:methanol 19:1) R 0.10; LC/MS (APCI) m/e 382 (MH"), retention time 4.0 min.

he title conpound

10
Examples 23-26

Step J, Scheme i
Examples 23-26 were prepared on the same scale using the techniques of paralilel

15 synthesis. Experimental conditions are described in detail for Example 23, with any
variations in procedures being noted for Examples 24-26.

Example 23
Preparation of (2R)-1-[(naphthalen-1-yimethyl)-amino}-3-(4-thieno[2,3-dJisoxazol-3-yl-
20 phenoxy)-propan-2-ol
MDL 813117

Prepare a solution of 1-naphthalenemethylamine (0.129 g, 0.000823 mol, Aldrich

Chemical Company) in sufficient ethanol to give 3 mL of solution (0.2774 M). Add
25  this solution to a solution of (R)-3-(4-epoxymethoxyphenyl)thieno[2,3-d]isoxazole

(example 5, 0.15 g, 0.000549 mol) and ethanol (3 mL). Shake the reaction mixture



hydr ochl ori de (0.000823 nole) with the exanple 5 epoxide (0.000549 nol) and
triethylam ne (slight excess) under conditions as described for Exanple 23

to afford tfgoefiokdse conpound (0.103 g, 49%yield), LC M5 dchfifshandepndi tion
6) me 387 (MH), retention tinme 1.436% n. 20 Exanple 25 Preparation of

(2R)-1-[(furan-2-yl nethyl)-am no] - 3- (4-thieno[ 2, 3-d] i soxazol - 3-yl -
phenoxy) propan-2-ol MDL 813128 O 1 H~ OHH O CS 25 0 W 01/19833 -63-

PCT/ USCQ 2 0 ' le 5
epoxi de (0@9%%@%0%@@%%@? %%%1%?@% ﬂg@(‘l’dgeés)éé)r' ?ﬁg??%%r&%;%%gﬁee to
afford t he thé soheentofuifinthe(residug by flasty shtomiatbgrpphy (F0\Esilicerge!) elw'nfgiimi on 6)
W 371 (VH+ i . L .. (o}
(2R 1 (o elem SRR ko) dBaydndelly Jifh 392 rhiBERy %o BEnloraRERBRO MR 1 1)
am no] - pr opaeeth@nallin divmor@ihéthaﬂe,ﬂu%lm#tﬁandsimdichl#rcﬁnetdanis and finaily v_vi(tjh

- ] ' h 0. 00Q823 it , ] epox
Co. 500ad0  mate-L bR enRuRne oo e kish Py%iel SRR, 3hEBRERE o ne
title conmeutichy Rerditongbingdend conctntrateéd tiaflofd e titeuiarigount (6096 g387
(ML), retgBhi PRME RBct candilion 6) mie 5T K5, 2rgtention time 2.31 min.

Example 24
10 - Preparation of (2R)-1-(4-thieno[2,3-d]isoxazol-3-yl-phenoxy)-3-{(thiophen-3-yimethyl)-
amino]-propan-2-ol
MDL 813127

Prepare 3-(aminomethyl)thiophene hydrochloride as described by M. R. Bryce et al.,
15 Synthetic Metals (1988), 26, 153-168. Condense 3-(aminomethyl)thiophene
hydrochloride (0.000823 mole) with the example 5 epoxide (0.000549 mol) and
triethylamine (slight excess) under conditions as described for Example 23 to afford
the title compound (0.103 g, 49% yield), LC/MS (APCI, condition 6) m/e 387 (MH"),
retention time 1.43 min.
20

Example 25
Preparation of (2R)-1-[(furan-2-ylmethyl)-amino]-3-(4-thieno[2,3-d}isoxazol-3-yl-
phenoxy)propan-2-ol
MDL 813128

25



Preparation of

(2R) - 2-nmet hyl - 1- (3-t hi eno[ 2, 3-d] i soxazol - 3-yl - phenoxy) - 3- [ t hi enophen-

2-yl met hy o eirosma- pr opan- 2- ol mal eate MDL 812726, MDL 8eCG0B8&M0286t1 C4, COH
OH! | iv/ 0 O HO O 20 Treat a solftion of

(R -3-[3-(2-net hyl oxi ranyl met hoxy) phenyl ]t hi eno[ 2, 3-d] i soxazol e (exanple
6, 0.25 g, 0.00105 nol) and acetonitrile (5 nmL) at roomtenperature with

l'i t hi um t@dﬁo%hhélﬁrrmménﬂtr@ (b(bo@8@§ nible)Wifithe example Hepoxite (0.600542-mol)
(am nonet hyl ) t hi ophene 00105 nol | 0%5 r the. m xtgrl‘ﬁ)ﬁger ni ght,

di | ute wiunder eandlions@st E"t(efbf@' ?mﬂ‘?c?%s?rﬁ Wtﬁﬁtcé’lmﬂ%’ﬁ *0 8epar at e,
dry (MySQhly, 91 %R:wmw eérfulﬁ&ﬁe @8V1 ST8tdnfiol #fie01. 15 ik h
chr omat ogra/fjg ﬂ“e residue (silica g)g? V\Dq011 9833 -64- PCT/1TS00/ 24962

9: 1 di chl oronet hane: net hanol) and col l ect and concentrate the desired
fract isons to give the free base ofgyhipid2¢! € conpound (0.20 g). Treat the
free base with naleic acid and re ze to give the title conpound
(0.27 g, P@pasation of (2R} 1p(4-thismof23-diisoxagol-3-giphenexy)-3-Hthiopten-2-yirmethyl
ANALYSI S: Cal cul ated for C24H24 : ©, 4.68%, 5.429%\; Found:
55.599%C, . 4.60%, 5.249%N. Exanp w’@é’-’?gg"%gg(a ep J, Scheme Il Exanpl es
28-40 were prepared on the sane scMDbL.8133429g t he t echni ques of parall el
synthesis. Experinmental conditions are described in ,detail for Exanple 28,
with any variations in procedures b png te? fo anpl es 29-40. 15
Exanpl e 28 Preparation of H s /

(2R) - 1- (4- met hoxybenzyl am no) - 2- §ch| eno[ 2, 3-d] i soxazol - 3-

yi - phenoxy) - pro pa n- Z-TJ»S DL 8

LN

0

10  Condense 2-(aminomethyl)thiophene [0.000823 mole] with the example 5 epoxide
(0.000549 mol) under conditions as described for Example 23 to afford the title
compound (0.166 g, 78% yield), LC/MS (APCI, condition 6) m/e 387 (MH"), retention
time 1.35 min.

15 Example 27
Preparation of (2R)-2-methyl-1-(3-thienof2,3-d]isoxazol-3-yl-phenoxy)-3-{thienophen-
2-yimethyl)-amino-propan-2-ol maleate
MDL 812726, MDL 813035

20 Treat a solution of (R)—3-[3-(2-methyloxiranylmethoxy)phenyl]thieno[2.3-d]isoxazole
(example 6, 0.25 g, 0.00105 mol) and acetonitrile (5 mL) at room temperature with
lithium tetrafluoroborate (0.0985 g, 0.00105 mol) and then add 2-
(aminomethyl)thiophene [108 pL, 0.00105 mol]. Stirthe mixture overnight, dilute with
ethyl acetate (100 mL) and wash with water (50 mL). Separate, dry (MgSQO4) and

25  concentrate the organic phase in vacuo. Flash chromatograph the residue (silica gel,



N1/ OCH3 SH1O0dJ3 OH OLNC-C 20 Add | nL of a solution of
4- met hoxybenzyl am ne (0.048 g, 0.00035 nol, Aldrich Chem cal Conpany) and

ethanol to 3Jy@hifkssa sol ution of (R)-3-[3-(2- PCT/US00/24962
met hyl oxi ranyl nmet hoxy) phenyl ] -t hi eno[ 2:68- d] i soxazol e (exanple 6, 0.10 g,

0.00035 nmol) and ethanol.: Shake the reaction mxture under argon at reflux
tenperature for four hours in a Bohdan apparatus. Cool and concentrate.in

vacuo to r%gg\éﬁhid?ﬁrnaﬁraﬁ@n;(&ﬂénol ‘éhhfc}éllé&%nﬁ%hgﬁﬂré%%( trié @%ﬁeﬁﬁ%ﬂ@ﬁé)g{ aphy

(Waters Se ashion sequentially
with 2:1 hegiveathe: fesehbdseand dhantitle ammmtm;h(o 20 gh ﬂreanthelfmlelbasemtﬂmalelmanol

EPS 822"%?' %{.ff (iﬁj%?@lﬁ?fgﬁggﬁ%@%w%gg&%‘f% aFhAAS” i 1 B R o
J1 - phendyATROSIS, CAMERRIONGabhavOhs: B SRRk A Bhsits BARABIERE N s

Condense 2-5559%cyH60%H,B124%N( 0. 00035 nol e, Al drich Chem cal Conpany) with
t he exanpl e 6 epoxide (0.00035 nol) under conditions as described for

Exanple 28 to afford the title corgound g, 40%yield). 10 Exanple
30 Preparation of @___g_____xam 'eng j&

(2R) - 1- (4- chl or obenzyl am no) - 2- net hyl - 3- (3-t hi eno[ 2, 3-d] i soxazol -
10 Step J, Scheme Il
Examples 28-40 were prepared on the same scale using the techniques of parallel
synthesis. Experimental conditions are described in detail for Example 28, with any
variations in procedures being noted for Examples 29-40.

15 Examgle 28
Preparation of (2R)-1-(4-methoxybenzylamino)-2-methyl-3-(3-thieno[2,3-d]isoxazol-3-
| yi-phenoxy)-propan-2-ol
MDL 813022

_CH,

I/S\ C’H3 o

20 Add1mLofa solutnon of 4-methoxybenzylamine (0.048 g, 0.00035 mol, Aldrich
Chemical Company) and sthanol to 3 mL of a solution of (R)-3-[3-(2-
methylbxiranylmgthoxy)phenyl]-thieno[2,3-djisoxazole (eXampIe 6, 0.10 g, 0.00035
mol) and ethanol. Shake the reaction mixture under argon at reflux temperature for
four hours in a Bohdan apparatus. Cool and concentrate in vacuo to remove the

25 solvent. Purify the residue by flash chromatography (Waters SepPak, silica gel)
eluting in step gradient fashion sequenfially with 2:1 heptane:ethyl acetate and then
with 10:1 dichloromethane:methanol to afford after concentration of the desired
fractions the title compound (0.063 g, 42% yield). '



yl phenoxy) - propan-2-ol MJL 813024 %-p C 1S OC~ H 30H O 15 Condense
4-chl orobenzyl am ne (0.00035 nole, Aldrich Chem cal Conpany) with the
exanpl e 6vwapeoghs (0. 00035 nol) under conditions as deseci/bsmi2iswsz Exanpl e
28 to afford the title conpound (0.088 g, 42%yield). WO 01/19833

PCT/ USOCQ 24962 -66 Exanple 31 Preparation of

(2R)-1-(4-fl uorobenzyl am no) - 2- net hyl - 3- (3-t hi eno[ 2, 3-d] i soxazot - 3- yl phe
noxy) - propa n-2-ol ML 813025 'v Fgx a% e-g, 3 1C]—I CX 1N O Condense

4-fl uor obenzyl am ne %00035 nol e, U%ﬂ wi th the
exanpl e @®repratiereof @ %W%Pﬂhﬁéﬂ?%@'@?&@‘&%‘“ﬂ%ﬂ?q i§oxazol-Bx anpl e

28 to afford the title conpoug ey yield). 10 Exanple 32
Preparation of (2R)-1-(2 fl uoro%e %#rtﬁ)on -nmet hyl - 3-(3
t hi eno[ 2, 3-d] i soxazol - 3- vyl phenoxw bB@b@QZ ol . I\/DL 813026 F S OH

s

Condense 2-methoxybenzylamine (0.00035 mole, Aldrich Chemical Company) with

f"t,

the example 6 epoxide (0.00035 mol) under conditions as described for Example 28
to afford the title compound (0.061 g, 40% yield).

10 ' Example 30
Preparation of (2R)-1 -(4-ch|orobenzylamino)-2-methyl-3-(3-thieno[2,3-d]isoxazol-3-
ylphenoxy)-propan-2-ol
MDL 813024

CH, OH

1s  Condense 4-chlorobenzylamine (0.00035 mole, Aldrich Chemical Company) with the
example 6 epoxide (0.00035 mol) under conditions as described for Example 28 to
afford the title compound (0.063 g, 42% yield).



O N 15 Condense 2-fl uorobenzyl am ne (0.00035 nole, Aldrich Chem cal
Conpany) with the exanple 6 epoxide (0.00035 nol) under conditions as
described fQiolsgRl € 28 to afford the title conpound (O.f 4Rusdar43d270

yi el d). Exanple 33 20 Preparation of -66-

(2R) - 1-[(furan-2-yl met hyl )-am no] - 2-net hyl - 3- (3-thi eno[ 2, 3-d] i soxazol -

3-yl - phenoxy) - propan- 2-ol . WO 01/ 19833 PCT/ US00/ 24962 -67 MDL 813027 0 S
OC3 OHC1 ON Condense furfuryl am X 35 nole, Aldrich Chem cal
Conmpany) with the' exanple 6 epoxi dﬁéﬁo%g-ggS nol ) under conditions as
descri bed f dPreparatiph®f ZER}b(4-ﬂu<abbemz:ylatm|ao)-Ptrhahyiemtﬁami‘ehoqm3@%ﬁ§omzose%
yield). Exanple 34 Preparation of

(2R) - 2-met hyl - 1 - (3-t hi enof 2, 3- d] YSSCRIHN-PIORRN-Brl noxy) - 3- (4-
trifluoromethyl benzyl am no) - propan- 2mgL 83p28DL 813028 'N 1 / CF3 CYOH o
Condense 4-(trifluoromethyl)benzyl am ne (0.00035 nole, Aldrich Chem cal
Company) with the exanple 6 epoxide (0.00035 nq r conditions as
described for Exanple 28 to affq he t tI E~opnp 067 g, 41 %
yield). 15 Exanple 35 Preparation met yI -Is

(R) - phenyl et hyl am no] - 3- £3>
yl - phenoxy) - pr opan- 2- ol

5
Condense 4-fluorobenzylamine (0.00035 mole, Aldrich Chemical Company) with the

example 6 epoxide (0.00035 mol) under conditions as described for Example 28 to
afford the title compound (0.051 g, 35% vyield).

10 Example 32
Preparation of (2R)-1-(2-fluorobenzylamino)-2-methyl-3-(3-thieno[2,3-d]isoxazol-3-

ylphenoxy)-propan-2-ol.
~ MDL 813026

15 Condense 2-fluorobenzylamine (0.00035 mole, Aldrich Chemica! Company) with the
example 6 epoxide (0.00035 mol) under conditions as described for Example 28 to
afford the title compound (0.045 g, 31% yield).

Example 33
20 Preparation of (2R)-1-[(furan-2-ylmethyl)}-amino}-2-methyi-3-(3-thieno[2,3-d)isoxazol-
3-yl-phenoxy)-propan-2-ol.



MDL 813029 CH3 H 11 / ~ ONH 1/ CSS CT 13 OH 10N 20 WD 01/19833 -68-
PCT/ US00/ 24962 Condense (R)-(+)-ct-nethyl)benzyl am ne (0.00035 nol e,

Al dri ch CheowgesssConpany) with the exanple 6 epoxi de (BcP0$8A4mpl ) under
conditions as described for Exanple %% to afford the title conpound (0.067
g, 57%yield). 5 Exanple 36 Preparation of

(2R) - 2-nmet hyl -1-[ 1(S) - phenyl et hyl am no] - 3- (3 thi eno[ 2, 3-d]i soxazol ] - 3-

yl - phenoxy) - propan-2-ol MDL 81303dpH@Hdo2EN s o H | | ~ C-6 off o 10
Condense (S)-(-)-a-nethyl)benzyl am ne (0.00035 nole, Al drich Chem cal
Conmpany) wth the exanple 6 epoxjde (0.00035 der conditions as
described for Exanple 28 to aff@ the 14 compufid (0.065 g, 45%
yield). Exanple 37 15 Preparatio 0
(2R) - 2-net hyl -1 -[ (napht n- 1-41 net hyl )@g @e] - 3- (3-t hi eno[ 2, 3-

d] i soxazol - 3-yl - phenoxyy| - rbpa'n- 2-ol MDL 813031 s C13 OH 1 / o, N Condense
1- napht hal enenet hyl am ne C.\@ﬁ‘t§35 nol e, Aldrich Chem cal Conpany)

>
~>

Condense furfurylamine (0.00035 mole, Aldrich Chemical Company) with the -
example 6 epoxide (0.00035 mol) under conditions as described for Example 28 to

5  afford the title compound (0.049 g, 36% yield).

Example 34 _
Preparation of (2R)-2-methyl-1-(3-thieno{2,3-d]isoxazol-3-yi-phenoxy)-3-(4-
trifluoromethylbenzylamino)-propan-2-ol
10 | MDL 813028

| | N/\©\CF
S ~ CH, OH
.Yy
. N

' Condense 4-{trifluoromethyl)benzylamine (0.00035 mole, Aldrich Chemical Company)
with the example 6 epoxide (0.00035 mol) under conditions as described for Example
28 to afford the title compound (0.067 g, 41% yield). '

15
Example 35
Preparation of (2R)-2-methyl-1-{1(R)-phenylethylamino]-3-(3-thieno[2,3-d]isoxazol]-3-
yl-phenoxy)-propan-2-ol
MDL 813029

20



20 with the exanple 6 epoxide (0.00035 nol) under conditions as descri bed
for Exanple 28 to afford the title conpound (0.066 g, 42%yield). Exanple
38 Prepar at iwo ofissss PCT/US00/24962

(2R) - 2- rrethyl 1-[ (pyridin-4-yl met hyl ) - anffo] - 3- (3 thieno[ 2, 3- 25

d] i soxazol - 3-yl - phenoxy) - propan-2-ol. WO 01/ 19833 PCT/ USOQ 24962 -69 M DL
813032 N OS CNOH ! ' ON Condense 4-(am nonet hyl ) pyridi ne (0.00035

nol e, Aldri N ﬂﬁm) Hﬁ‘{l%ﬂ 6 I
under condl?%%ggéﬁg‘@@% or nﬁ@%%cﬁ% Pél forgi:IS e&E I@BP@QWP )
conmpound ( GwiGiothegaxantle 6 epaXide (0.00H3% met) undep conditians asf described for Example -
2R) - 2- et - 1- rigdin-3-vl nat - am - 3 thieno[2,3- d

i(soz<azol - 3- to&fé:&@%tﬂ%pgﬁlﬁou@ﬁéﬁﬂﬁ?@a%oﬁﬁéb& OOCHH[N | N O] Condense
3- (am nonet hyl ) pyridi ne (0.00035 nole, Aldrich Chem cal Conpany) with the

exanpl e _6 epoxide (0.00035 nol) under COI’]CII l.ons as descr.i bed for Exanple
28 to afford the title conpound (O. M%yl eld). 15 Exanple 40

Pr epar at i onpgdparation of (2R)-2-methyl- (S -phenylethylammo]-3—(3—th|eno[2 3-dﬂ|soxazoI]-3-
.(2R) 2-methyl -1 -[ (pyridin-2 yIrret é no- (3th|eno[2 I soxazol

3-yl - phenoxy) - pr opan- 2- ol . propan- -ol
MDL 813030

e

10 Condense (S)-(-)-a-methyl)benzylamine (0.00035 mole, Aldrich Chemical Company)

with the example 6 epoxide (0.00035 mol) under conditions as described for Example
28 to afford the title compound (0.065 g, 45% yield).

Example 37 '
15 Preparation of (2R)-2-methyl-1-{(naphthalen-1-yimethyl)amino]-3-(3-thieno[2,3-

d]isoxazol-3-yl-phenoxy)-propan-2-ol
MDL 813031

Condense 1-naphthalenemethylamine (0.00035 mole, Aldrich Chemical Company)
20  with the example 6 epoxide (0.00035 mol) under conditions as described for Example
28 to afford the title compound (0.066 g, 42% vield).

Example 38
Preparation of (2R)-2-methyl-1-[(pyridin-4-yimethyl)}-amino]-3-(3-thieno[2,3-
25 dlisoxazol-3-yl-phenoxy)-propan-2-ol.



S CN3OH N 20 O WO 01/19833 PCTI USOQO 24962 -70 Condense

2- (am nonet hyl ) pyridine (0.00035 nole, Aldrich Chem cal Conpany) with the
exanpl e 6wapmaosks (0. 00035 nol ) under conditions as deseritspo2496z Exanpl e
28 to afford the title conpound (0.1%% g, 90%yield). 5 Exanple 41 Step
J, Schene Il Preparation of (2R)-1-[(furan-2 yl nmethyl)am no]-3-(3

t hi eno[ 2, 3-d] i soxazol - 3-yl - phenoxy) - propan-2-ol hydrochl ori de MDL813054 1
NO SHHOHI IV HCO 10 0 Heat ppsehgdson of

(R) - 3- (3- epoxynet hoxyphenyl )t hi eno[ 2, 3-d] i soxazol e (exanple 4, 0.55 g,
0.002 nol), furfurylamne (0.58 g_ 0.006 nol, Chem cal Conpany) and
absol ute ethanol (20 niL) at 50C g~wgider \\ni jmogen. Concentrate to
renove the ethanol, dissolve t esiogdugs\ n ¢f hyl~#Cetate (50 nL), and
wash with water (50 15 N ases and wash the aqueous phase
with ethyl acetate (30|) || dbnbine the ethyl acetate phases, dry (MgSO4),
filter and concentrate to ghge the crude product. Purify by colum

chromat ography (1x12 inches, silica gel, elute with ethyl acetate

Concent r &oadehse 4arninethetmd)pyriding (0.00835onole, Algsich &dvemieal mmamhwitr)\ (20

m), t it i valn H ' it . t d
Gy’ the: Stp et Beppide}0,08p35 o dricer fondtidheldsldbotiined for ERdmbf 26°T 1 21
152- 157 Cto MfortiGhe titlereornpoe)d (00081, 7%Wield).) ; HPLC. Nucl eosi| C18 col um,
acetonitrilel/O. 1'N amroni um

Example 39
Preparation of (2R)-2-methyt-1-[(pyridin-3-ylmethyl)-amino]-3-(3-thieno{2,3-
dJisoxazol-3-yl-phenoxy)-propan-2-ol.
10 MDL 813033

Condense 3-(aminomethyl)pyridine (0.00035 mole, Aldrich Chemical Company) with
the examplé 6 epoxide (0.00035 mol) under conditions as described for Example 28
to afford the title compound (0.035 g, 25% yield).
15
Example 40
Preparation of (2R)-2-méthyl-1 -[(pyridin-2-ylmethyl)-amino}-3-(3-thieno[2,3-d}isoxazol-
3-yl-phenoxy)-propan-2-ol. |
MDL 813034

\
CH, OH

S

T

20



formate (60:40), flowrate | mdmnn, retention tinme 6.6 mn. Analysis:
Cal cul ated for CL9HI8N2O4SHCI : 56. 09%C, 4.71 %1, 6.88%\;, Found: 56.00%C,

4.55%, 6. 740®lo1/RgssExanpl e 42 Step J, Scheme |1 Prepar at iggr@oo24962

(2R) - 1-[ (pyridin-3-yl nmet hyl ) am no] - 3- ( 3-tdi eno[ 2, 3-d] i soxazol - 3-

yl phenoxy) - propan- 2-ol di hydrochl oride WO 01/19833 PCT/ US00/ 24962 -71 NMDL
813055 0 'H HOH S CX jN 2HCI 0Condense 3-net hyl am nopyridine (0.012

nol e, Aldri . k1 ot . A at
00C under (R PEaaamurdEADRbir=1o'@an TAB ARt ERRHG cofhdy) Hih

mat eri al bytheekamplecﬁlemﬁde:)m@(m&s rﬁd:b)i:ﬁdérmdmditb?biasaiegedibed%ou&amﬂe 28d ]
sequenti al | hIororret nd thanol (3% 6% 10% to afford the
pu(rql fied tﬁ@?"ﬁﬂ@ %ﬂmwnazﬁﬁaggd?%af% | oride salt as described using
excess conc. HCl to afford the title conmpound (0.90 g, 45%yield), mp.
210-213C, HPLC. Nucleosil C18 colu aceI\t nitrile/ 0.1 N anmonium formate
(60:40)3 flowrate 1 mnin, retentio%—iﬂﬂ-@-&g 6.8 mn Analysis: Calculated

for C20HI9NG}QZI26khemeR- 87%C, 4. 66. %4, 9. 25%\;, Found: 52 66%C, 4.85%H,
8.91%N\. Exanple 43 15 Ste Schene 11 Preparation o

(2R -1- (2. hydmgw@wr@siﬂﬂ(mmzmme@wmw&@ Henaig.3stisenaro-33)1 -
phenoxy) pr opan- 2- ol hydrochl Bﬁé%y%p%ﬁ@éﬁ\ydrochlonde

MDL813054
/

s © ~“° 7
\ H . OH
[I HCl

Heat a solution of (R)-3-(3-epoxymethoxyphen‘yl)thieno[2,3-d]isoxazole {example 4,
0.55 g, 0.002 mol), furfurylamine (0.58 g, 0.006 mol, Aldrich Chemical Company) and
absolute ethanol (20 mL) at 50°C for 8 hours under nitrogen. Concentrate to remove

/

10

the ethanol, dissolve the residue in ethyl acetate (50 mL), and wash with water (50
15 mL). Separate the phases and wash the aqueous phase with ethyl acetate (30 mL).
Combine the ethyl acetate phases, dry (MgSO.;), filter and concentrate io give the
crude product. Purify by column chromatography (1x12 inches, silica gel, elute with
ethyl acetate). Concentrate the desired fractions, dissolve the residue in ethanol (20
mL), treat with one equivalent of HCI, dilute with ether, and collect and dry the
20  precipitate to afford the title compound (0.53 g, 36%), m.p. 152-157°C; MS (ClI,
methane) m/e 371 (MH"); HPLC: Nucleosil C4s column, acetonitrile/0.1N ammonium
formate (60:40), flow rate 1 mL/min, retention time 6.6 min.
Analysis: Calculated for C4gH13N204S.HCI: 56.09%C, 4.71%H, 6.88%N; Found:
56.00%C, 4.55%H, 6.74%N.
25
Example 42
Step J, Scheme i
Preparation of (2R)-1-[(pyridin-3-yimethyl)amino]-3-(3-thienof2,3-d]isoxazol-3-
ylphenoxy)-propan-2-ol dihydrochloride



OH S HOHHCO N 20 Condense ()-2-am no-I|-phenyl ethanol (0.012 nol e,

Al drich Chem cal Conpany) wth the exanple 4 epoxide (0.003 nol) in

et hanol (o migpsmat refl ux for 8.5 hours under conditi oPST/HSN0RAYRI W Se
described for Exanple 41. Purify the €hude product by colum

chromat ography (silica gel; elute with ethyl acetate, then ethyl

acet ate: net hanol 4:1) and convert to the hydrochloride salt as descri bed
for Exanple WO 01/19833 PCT/ 11 S00/\BP@430552 41 to give the title conpound
(0.20 g, 1599, mp. 140-142C, M5 (A, nethane) W 411 (M#); HPLC

Nucl eosi | C18 col um, acetonitrile/ 0.1 N anmoni SNmate (60:40), flow
rate 1 nmn, retention tine 6. ¢ Anal ygTsy Ca at ed for
C22H22N204SHCI : 59. 129%C, 5. 19%H, ‘ Mc}, ~338. 90%C, 5.10%H, 6. 17%\.

Exanpl es 44-52 Step J, -Sshene anples glt- 52 were prepared on the sane
scal e using the techni clpes |

paral | el 10 synt hegHsl. Experi nental
conditions are:described Tn~getail for Exanple 44, with any variations in
procedures being noted for Exanples 45-52. Exanple 44 Preparation of

( 2R) - 1- [ ©ondehsai3nuathgaminopiridine (0.012 mpld, Aldrick-Ghieninal[Corapaily) withdhe| - 3- ts
y]-phe ”O%theOJ’ ggéleﬂeo lo.od\ﬂnoﬁ LP86+¢ finddr c%ngitiémé\%?dggc%ed forexample
5 41. Purify the crude material by column chromatography (1x12 inch, silica gel, elute
sequentially with dichloromethane and methanol (3%, 6%, 10%) to afford the purified
free base. Convert to the dihydrochloride salt as described using excess conc. HCl to
afford the title compound (0.90 g, 45% yield), m.p. 210-213°C; HPLC: Nucleosil C4s
column, acetonitrile/0.1N ammonium formate (60:40), flow rate 1 mL/min, retention

10 time 6.8 min
Analysis: Calculated for CaoH1aN3O3S-2HCI: 52.87%C, 4.66%H, 9.25%N; Found:
52.66%C, 4.85%H, 8.91%N.

Example 43
15  Step J, Scheme |l _
Preparation of (2R)-1-(2-hydroxy-2-phenylethylamino)-3-(3-thieno[2,3-d]isoxazol-3-yi-
phenoxy)propan-2-ol hydrochloride
MDL 813056

20  Condense (+)-2-amino-1-phenylethanol (0.012 mole, Aldrich Chemical Company)
with the example 4 epoxide (0.003 mol) in ethanol (25 mL) at reflux for 8.5 hours
under conditions as otherwise described for Example 41. Purify the crude product by
column chromatography (silica gel; elute with ethyl acetate, then ethyl
acetate:methanol 4:1) and convert to the hydrochloride salt as described for Example



I ON To 1-(2-fluorophenyl) pi perazine (0.135 g, 0.00075 nol, Aldrich
Chem cal Conpany), add a solution of

(R) - 3- ( 3- epayy ipioRaxyphenyl ) t hi eno[ 2, 3-d] i soxazol e (exanplgigsengfde- 1367
g, 0.0005 nol) and acetonitrile:water (47214, 5 nL). Heat in a capped
scintillation vial at 70C for 4.5 hours, cool, evaporate sone of the
acetonitrile under a nitrogen stream and add water (5 nL). Extract with

et hyl acet I t I | jtrogen

ctream puding B He CORESIN 0208, AR debatic ST, Hiend s ¢

wi th ethyl 44ddMit"¥)HRIDG: NodleasitC g column, gicenithie/0. 1M Iamrﬂ?immfpnmtld (P. 10dg,
79%, mp. ¥ \V/S) net hane e 454 (M#). Analysis: Calculate

or CoarbaiRBdh Towyais L/ Hpfon the 4 minnc. 63. 419C, 5. 42%4, 9.07%\.

WO 01/ 1983 Analybis)STXQiaRRNor CZ&IJNWIBM?I}@%Q?*(I%%@E\ _511'9%[H2,CH?;22°]AN; Foundl: 3
2R) - 1-[ 4- (4-fl.uqr | ) pjperzain-1-yl]-3-(3-thieno[ 2, 3-d]i soxazol - 3-

§/I -)phen xy%%p#qof;énggag‘iw é\/&ﬁﬁi%% SHOMH1F 'D o5 O Condense .
1- (4-f 1 uorophenyl) pi perazi ne (0.00075 nole, Aldrich Chenmical Conpany) wth
t he exanple 4 epoxide (0.0005 nol) under conditions as described for

Exanpl e 44. Add water to the evap&Xamudesd4$2 on sol ution, and col | ect and

dry the pregepligéeméq afford the title conpound (0.11 g, 81 %,
mp. 117-119C, M5 (O, nethane) W 1o 454 (MH+). Anal ysi s: Cal cul ated for
C24H24FN30 FBamplessib 62 were pugnares] o e saree seale usiBadbatechpiquesel paraliel oa

Exanpl g 46 s{mnBEigP Eklifani céridiiont dré oo d0h QRRATY! BRIMSEYE, With any
yl]-3-(3-thieno[ 2, 3-d] I soxazol - 3- :
variations in procedures being noted for Examples 45-52.

Example 44
Preparation of (2R)-1-[4-(2-fluorophenyl)piperazin-1-yl}-3-(3-thieno[2,3-d]isoxazol-3-
15 yl-phenoxy)-propan-2-ol
MDL 813082

!

O/

[

To 1-(2-flucrophenyl)piperazine (0.135 g, 0.00075 mol, Aldrich Chemical Company),

add a solution of (R)-3-(3-epoxymethoxyphenyl)thieno[2,3-d]isoxazole (example 4,
20 0.1367 g, 0.0005 mol) and acetonitrile:water (4:1, 5 mL). Heat in a capped
- scintillation vial at 70°C for 4.5 hours, cool, evaporate some of the acetonitrile under a
- nitrogen stream, and add water (5 mL). Extract with ethyl acetate, and dry (Na2804)'
and evaporate the solvent under a nitrogen stream. Purify by chromatography on
silica gel (Supelco Chamber, elute with ethyl acetate) and concentrate to give the title
25 compound (0.10 g, 79%), m.p. 96-99°C, MS (CI, methane) m/e 454 (MH*).
Analysis: Calculated for CosH24FN303S: 63.56%C, 5.33%H, 6.26%N; Found:
63.41%C, 5.42%H, 9.07%N.



yl - phenoxy) - propan-2-ol MDL 813084 S Ad OH1/ | NC O Condense

1- (2-chl or ophenyl ) pi perazi ne hydrochl oride (0.00075 nole, Aldrich 20
Chem cal Goopaoys W th the exanple, 4 epoxide (0.0005 nmpCiUsmd496Dt assi um
carbonate (1.2 equiv.) under conditiord as described for Exanplée 44 to
afford the title conpound (0.10 g, 81 %, mp. 83-86C, M5 (O, nethane) W
470 (MH). Analysis: Calculated for C24H24CI N303S: 61. 33%C, 5. 15%H,
8.94%N, Found: 61.25%C, 5.22%, SgxXfifiple 45 WO 01/19833 PCT/ [ TSOO 24962

- 74 Exanple 47 Preparation of . ) ) .

(2R) - 1- [ 4Prepasationrds §2RMIA4-f4-PeeraphenyDpiperzain-1-yllih(3sthisne [ 3 disumeab3 - 3-

yl -p henoxy)-p ropa n-2-ol 8 C-X = CH N O 5 Condense
1- (3-chl or ophenyl ) pi per azi n%ﬁ@ﬁ%&%&%%%% nole, Aldrich Chem cal
Company) with the exanple 4 epoxi ddDE@1808% nol) and potassium carbonate
(1.2 equiv.) under conditions as descri bed f).LA Exanpl e 44. Add water to

t he evaporated reaction sol ut and_c t and ¢ the precipitate to
M0, SRO0Y p 120C, Ms (O,
Cal Hul Biyed Tor R4p24E N3O3S: 61. 339%C,

afford the title to Cé)rrpound
f50C, 5.22%1, 8. 76%\.

met hane) We 470 (M
5.15%H, 8.94%\; Foun{:

Condense 1-(4-fluorophenyl)piperazine (0.00075 mole, Aldrich Chemical Company)
with the example 4 epoxide (0.0005 mol) under conditions as described for Example
44. Add water to the evaporated reaction solution, and collect and dry the precipitate
to afford the title compound (0.11 g, 81%), m.p. 1 17-1 19°C, MS (CI, methane) m/e

10 454 (MHY).
Analysis: Calculated for C24H24FN303S: 63.56%C, 5.33%H, 6.26%N; Found:
63.38%C, 5.32%H, 9.21%N.

Example 46
15 Preparation of (2R)-1-[4-(2-chlorophenyl)piperazin-1-yl]-3-(3-thieno[2,3-d}isoxazol-3-
yl-phenoxy)-propan-2-ol
MDL 813084

Condense 1-(2-chlorophenyl)piperazine hydrochloride (0.00075 mole, Aldrich

20 Chemical Company) with the example 4 epoxide (0.0005 mol) and potassium
carbonate (1.2 equiv.) under conditions as described for Example 44 to afford the title
compound (0.10 g, 81%), m.p. 83-86°C, MS (Cl, methane) m/e 470 (MH").
Analysis: Calculated for C24H24CIN303S: 61.33%C, 5.15%H, 8.94%N; Found:
61.25%C, 5.22%H, 8.76%N.

25



Exanpl e 48 15 Preparation of

(2R) - 1-[ 4- (4- met hoxyphenyl ) pi perazi n-1-yl]-3-(3-thieno[ 2, 3-d]i soxazol -
3-yl - phenoxygo pi/ReaN-2-0ol . M DL 813086 S ON CH3 H OH O i dehnilu/sepdense
1- (4- met hoxyphenyl ) pi perazi ne di hydrochl-#i de (0.00075 nole, Aldrich 20
Chem cal Conpany) with the exanple 4 epoxide (0.0005 nol) and potassium
carbonate (2.4 equiv.) under conditions as described for Exanple 44. Add

water to the evaporated reaction solF&g ?nd collect and dry the
conpnu'h&i%é-

precipitate to afford the title -12 g, 84%, mp. 110-113C, M
(A, met hanPjepatativhitof (2R)] -[4-(FwhloyephenyljiEiperakiat 12 yi]-Be(B-thi2bbl2 ANaNstazal4B-5 0%,
5.85%1, 9.03%\; Found: 25 64.14%, 5 759 8. 930 . WD 01/ 19833 -75-
PCT/ US00/ 24962 Exanpl e 49 Prepal aRisxyFpropan-2-0

(2R) - 1- (4- phenyl pi perazi n-1-yl ) - 3- ( 3MDA &18088, 3- dl i soxazol - 3-yl -
phenoxy) propan-2-ol MDL 813087 1 SHOH/ N CC5 O Condense

1- phenyl pi perazi ne (0.00075 nol e,/ A\drich Y'c Conpang) with the
exanpl e 4 epoxide (0.0005 nol) i s SCIN r Exanple 44. Add
water to the evaporateds,eacti pi=80I u ilg“n, n ol | nd dry the
precipitate to afford tlhe e conpoun (8. 13 g, 8 7 mp. 127-129C, Ms
(A, nmethane) W 436 (MH)—-\JjoNAnal ysis: Cal cul ated for C24H25N303S:
'66.18%3 5.79%1, 9.650\. Foufld: 65.96%C, 5.69%, 9.61%\. Exanpl e 50
Condense 1-(3-chlorophenyl)piperazine hydrochloride (0.00075 mole, Aldrich

Chemical Company) with the example 4 epoxide (0.0005 mol) and potassium
carbonate (1.2 equiv.) under conditions as described for Example 44. Add water to
the evaporated reaction solution, and collect and dry the precipitate to afford the title

10  compound (0.11 g, 60%), m.p. 118-120°C, MS (Cl, methane) m/e 470 (MH").
Analysis: Calculated for C;4H24CIN303S: 61.33%C, 5.15%H, 8.94%N; Found:
61.25%C, 5.22%H, 8.76%N.

Example 48
15 Preparation of (2R)-1-[4-(4-methoxyphenyl)piperazin-1-yl}-3-(3-thieno[2,3-d]isoxazol-
3-yl-phenoxy)-propan-2-ol
MDL 813086

O

H o©OH

Condense 1-(4-methoxyphenyl)piperazine dihydrochloride (0.00075 mole, Aldrich
20  Chemical Company) with the example 4 epoxide (0.0005 mol) and potassium
carbonate (2.4 equiv:) under conditions as described for Example 44. Add water to
the evaporated reaction solution, and collect and dry the precipitate to afford the title
compound (0.12 g, 84%), m.p. 110-113°C, MS (Cl, methane) m/e 466 (MH").
Analysis: Calculated for C25H2/N104S: 64.50%C, 5.85%H, 9.03%N: Found:
25 64.14%C, 5.75%H, 8.95%N.



Preparation of

2-{4-[ (R)-2-hydroxy-3-(3-thieno[ 2, 3-d] i soxazol - 3-yl - phenoxy) - 15

propyl ] pi fes @ziegssl- yl } benzonitrile MDL 813088 S OH O, hehusmCoaziense

2- am nobenzonitrile (0.00075 nole, Al dfich Chemcal Conpany) with the
exanpl e 4 epoxide (0.0005 nol) under conditions as described for Exanple 44
to 20 afford the title conpound (0.09 g, 81 %, mp. 87-89C, Ms (O,

met hane) me 461 (MH). Anal ysi S:gxgdthele 45 ed for 025H24N4038 65 209,

5.25%H, 12.16%N;, Found: 64.81%C, 99 %N. anpl e
Prepar ati on Pseparation of (2R)-1-(4-phenylpiperazin-1 -yl)-3-(3-thteno[2 3-d]|soxazo!—3-yl-

(2R) - 1- (4-benzo[ 1, 3] di oxol - 5- ylﬂféf%)'&} jn-1-yl)-3-(3-thieno[ 2, 3- d]
i soxazol - 3-yl - phenoxy) pr opan- 2-0 8 19833 PCTI USO0/ 24962 -76 MDL
813089 / 1 N1 ~ OV_,/ 3 HOHv MDHLGI3PET oN Condense pi peronyl pi per azi ne
(0.00075 nole, Aldri ch Chem cal Conpany) wit he exanple 4 epoxide
(0.0005 nmol) under conditions g @Qescrib ma ple 44. 5 Purify the
crude product by chronmat ograph ) I & ge\\(/Bﬂ cartridge, elute

i i P Xcetatd (BH3), eth Fetate, ethyl
acetate: 2% nethanol, dcet at e: 5% net hanol , ethyl acetate: 10%
nmet hanol ), concentrate d‘é5| red fractions, and convert the residue to
t he d?hydrochl oride salt by methods wel | known in the art to afford the
title coundensd O-phéngpipaiidne (106072 pibie Adiich\Bhéraical Cappany)ivédthdhe e 494

(M) Arc‘a?(la Sp]esti e;%&li&eu ttﬂs&% II08|r) céﬁﬁf&%'\é%‘)é’e%%h'ﬁéd fo?%x%ﬁ\%fé 48 N fhter - 429N,

Found:

o

to the evaporated reaction solution, and collect and dry the precipitate to afford the
titte compound (0.13 g, 84%), m.p. 127-129°C, MS (Cl, methane) m/e 436 (MH™).

10  Analysis: Calculated for C24H2sN303S: 66.18%C, 5.79%H, 9.65%N; Found:
65.96%C, 5.69%H, 9.61%N.

Example 50
Preparation of 2-{4-[(R)—2-hydroxy-3'-(3-thieno[2,3-d]isoxazol—3—yl-phenoxy)—
15 propyllpiperazin-1-yl}benzonitrile
MDL 813088

Condense 2-aminobenzonitrile (0.00075 mole, Aldrich Chemical Company) with the

example 4 epoxide (0.0005 mol) under conditions as described for Example 44 to
20 afford the title compound (0.09 g, 81%), m.p. 87-89°C, MS (Cl, methane) m/e 461

(MH").

Analysis: Calculated for CosH24N403S: 65.20%C, 5.25%H, 12.16%N; Found:

64.81%C, 5.18%H, 11.99%N.

25 Example 51
Preparation of (2R)-1-(4-benzo[1,3]dioxol-5-ylmethyl-piperazin-1-yi)-3-(3-thieno[2,3-
dJisoxazol-3-yi-phenoxy)propan-2-ol



54. 95%C, 5.06%H, 7.27%N\. Exanple 52 15 Preparation of

(2R)-1-(3-thieno[ 2, 3-d] i soxazol - 3-yl - phenoxy) - 3-[4-(2-
trifluoronmetdyhipheny! ) - pi perazi n-1-yl ] propan-2-ol ML 813 gqAisedesS H? OH
1/ ONOo Condense 1-(2-trifluoronethyl-fshenyl) pi perazi ne (0.00075 nole, J.
Med. Chem 1997, 20 40, 2674-2687) with the exanple 4 epoxide (0.0005 nol)
under conditions as described for Exanple 44 to afford the title conpound
(0.13 g, 7199, mp. 77-79C, M (d, %é‘% me 504 (MHt). Anal ysis:

Cal cul ated for C25H24CI F3N3(3S: 59.6 %, 8.34%N\;, Found: 59.38%C,
4.909%, 8.23%N. 25 WD 01/ 19 77 PCT/USSC(24962 anpl e 53 Step J,

Schene it Preparation of
3, Qm }ﬂ-uy% / ot hi eno[2BCB-

(2R)-1-(6, 7-di hydrt§4H-th| '
d] i soxazol - 3-yl - ptfe "y, opan-2-off LOHartrate 5 813100 11 s Or SH
OH HOH CH |1ON [on a stirred solution of 2-thiopheneethylam ne (10

g, 0.0786 nol, Aldrich Cﬁ1em cal Conpany) and water (20 nmL) with ]’:37%

f d I th 1 to 9QC for 5
et IR R arhR B ol oot Gt
(200 m -) axdmpld 4 8pbxitle{.0006 ml)m¢+cmmd@é¥&nmmﬂxamﬁ»@44 Dry the

' ' t ts S |It and,.con rate in vacuo. Treat.
conbi negl OrFﬂx?’l?glr t?leec:)lgu eagrodu t c?|4r2)ma ograp yon gmca gele(‘Bltotage cartridge, elute

sequentially with heptane:ethyl acetate (1:3), ethyl acetate, ethyl acetate:2%
methanol, ethyl acetate:5% methanol, ethyl acetate:10% methanol), concentrate the
desired fractions, and convert the residue to the dihydrochloride sait by methods well
known in the art to afford the title compou_hd (0.07 g, 35%), m.p. 225-227°C, MS (Ct,

10  methane) m/e 494 (MH"). |
Analysis: Calculated for CosHz7N30sS«2HCI: 5§5.13%C, 5.16%H, 7.42%N; Found:
54.95%C, 5.06%H, 7.27%N.

Example 52
15 Preparation of (2R)-1 -(3-thieno[2,3-d]isoxazol-3-y|—phenoxy)-3-[4-(2-
trifluoromethylphenyl)-piperazin-1-yl]propan-2-o
MDL 81 3090

ACO%

Condense 1-(2-trifluoromethylphenyl)piperazine (0.00075 mole, J. Med. Chem. 1997,
20 40, 2674-2687) with the example 4 epoxide (0.0005 mol) under conditions as

described for Example 44 to afford the titte compound (0.13 g, 71%), m.p. 77-79°C,

MS (CI, methane) m/e 504 (MH").

Analysis: Calculated for C2sH24CIF3N303S: 59.63%C, 4.80%H, 8.34%N:; Found:

59.38%C, 4.90%H, 8.23%N.

~N

25



the residue with 5-6N i sopropanol/HC (100 nL) and stir for 5 hours at 60C,
cool to OC and collect the precipitate to afford

4,5, 6, 7-t ¢ aylawghzot hi eno[ 3, 2-c] pyri di ne hydrochl ori de (Befughpr4sdd Stir a
sol ution of the exanple 4 epoxide (0.7% g, 0.0029 nol), 4,5,6,7-tetrahydro-
t hi eno[ 3, 2-c] pyridine free base (0.40 g, 0.0029 nol), lithium

tetrafl uoroborate (0.27 g, 0.0029 nol) and acetonitrile (50 nL) overnight
at roomtenperature. Pour into wat m-) and extract with ethyl
acetate. Dry (Na2sSO4), filter and %’%&%te t he 20 organi c phase, gnd
purify tiSdep dsSehemel) fl ash chromat ography (silica gel, elute with 3%

e nano! | pAaMBh AN R it aid Afdhendid ARt S50 MEndiB S O | 0

et hanol, tre I'c acl ul valent eat to afford a
sol ution, and cool andd]ismakzael-ylphenoky)peopsordolintarirate34 g, 21 % as
crystals, mp. 81-83C. Analysis: glél1 Bﬁpi for C21IH2ZON2O3S2CAHEO6 53. 37%C,
4.66%H, 4.980\; Found: 25 53.84% 5. 1§ . 4.85%N\. Exanple 54 Step K,
Schenme Il Preparation of

0
| LISO0/ 24962 -78

(2R) - benzyl - [ 2- met hoxy- 3-
phenoxy) propyl ] - met hyl am
MDL 813107 N CH3

N
a Wxazol - 3-
r|/ 1983
. L 2 oH h1'3 1 / HO L,he exanple 4
epoxi de from3 t | end|[ 2,[B- d] i soxazol - 3-yl - phenol (. 05 inol ? pot assi um
t- but oxi de (0.05 ToT)~gMd (2R)-(-)-glycidyl 3-nitr&enPbnesul fonate (0.05
5 nmol) in Nnethylpyrrolidinone (250 nmL). Treat the resultant epoxide with

benzyl aniTneat(@siredraojution o6 2rthipphenastdamine (0 pe2.67 8% maki Algdgh-Chemigatc for 12
hours. Company) and water (20 mL) with 37% aqueous formaldehyde solution (6.8 mL). -

Heat the mixture to 90°C for 5 hours, cool to room temperature and then stir for 12

10 hours. Add water (200 mL) and extract twice with ethyl acetate (200 mL portions).
Dry the combined organic extracts (MgSOy), filter and concentrate in vacuo. Treat
the residue with 5-6N isopropanol/HCI (100 mL) and stir for 5 hours at 60°C, cool to
0°C and collect the precipitate to afford 4,5,8,7-tetrahydrothieno[3,2-c]pyridine
hydrochloride (5.0 g).

15
Stir a solution of the example 4 epoxide (0.79 g, 0.0029 mol), 4,5,6,7-tetranydro-
thieno[3,2-c]pyridine free base (0.40 g, 0.0029 mol), lithium tetrafluoroborate (0.27 g,
0.0029 mol) and acetonitrile (50 mL) overnight at room temperature. Pour into water
(300 mL) and extract with ethyl acetate. Dry (Na;SOy), filter and concentrate the

20 organic phase, and purify the residue by flash chromatography (silica gel, elute with
3% methanol in dichloromethane) to afford a yellow oil. Dissolve the oit in ethanol,
treat with L-tartaric acid (1 molar equivalent), heat to afford a solution, and cool and
collect the title compound (0.34 g, 21%) as crystals, m.p. 81-83°C.
Analysis: Calculated for C21H20N203S2¢C4HgOs 53.37%C, 4.66%H, 4.98%N; Found:

25 53.84%C, 5.15%H, 4.85%N.

Example 54
Step K, Scheme |
Preparation of (2R)-benzyl-[2-methoxy-3-(3-thieno[2,3-dlisoxazol-3-yl-
30 phenoxy)propyl}-methylamine hydrochloride



Cool the mxture to 23C, pour into water (1200 m -) and extract with ethyl
acetate (1x750 nmL, 2x500 nl). Wash the conbined extracts with 5% sodi um
chloride sayghi/pesz3x500 m-) and concentrate in vacuo. Rgrnidenhddee Crude
product by elution 10 through silica gel-7%8ith ethyl acetate to give. the

2(R) - 1- benzyl am no- 3-[ 3- (t-hi‘eno[ 2, 3- d]i soxazot - 3-yl ) phenoxy] - 2- pr opanol
(15.0 g, 799, which is 99.6%pure by HPLC [Waters m crobondapak C-18
colum, acetonitrile:0.1 N ammoni um ?144040) flowrate | nmn, W
detection at 240 nm mp. 179-181 C, |ra PLC purlty >98% ee. 15 Treat
a chilled (-20C) sol ution of
(2R) - 1- benzyl am no- 3-[ 3- (t hi eno[ d] i ;S%ETN 3- | ) phenoxy] - 2- pr opanol
(1.5 g, 0.004 nol) and dry tetrakedro Orag X 30 i t hygpot assi um
bis(trinmethylsilyl)am dg (Iy8—<f O. 00088HmD )9 un i trogen. After 0.5
hour, treat with di met hi afe (1.06 g,ceH, 00084 ), keep at -20C for 1
hour and 20 then allow to waidn to roomterrperature for 2 hours. Quench byh
addi tion of atur ted SSIU at e tion ract wt
~ethyl acet:f P~ QE@ eﬁ?”‘gp 890’8%3?@ b‘f [irg‘ﬂ %?isé@?ﬁ%ﬁ%@i’%ﬁ"@ cuo.

Purify the mmmanweqo 05i rholf ang @R)-@)-ytyuagl mhmbéﬁir?ﬂeﬁamm% I@o.b_s 8t ane
(50: 50 v/v) t e tifle 5,1 t he rochloride
salt by’ di s'E?)'s){ﬂgH thgpwf@@'wgéggﬁ"%h I'eaotég% :aqsgP?rit@qqp« treating 25
}M Itlh 37‘(;/0 B)béfnﬁﬂbhﬁﬁé geagmd O%Yﬁélﬁbhd Reht the r%éhcsﬁﬁ?ea?nfambe atsw@iigr 3D hofrs.
ol | owed by at ours gave itle conpoun m p.
155- 157C, cﬁfﬁ éﬁ/ e tB%% éw%%&atﬁﬂ?% m.) apd extracivath ethy! acetate
C23H24N203 Higt50oRLOB4B0 rhL b 6ifEish fheehbinE® BRkicts Wn 83 L8dem chiciddr! 6. 1590
WO 01/ 19833 PCT/ US00/ 24962 . -79 Exanpl e 55 Stgg Schene || Preparation
of (2R) - befRiHioPA3RA0TBL) e wcemreﬁ?dpzasum Puiify & erude praduct by elution
phenoxygd pr eRibubh ailica Gel Witk SR adetats t8 give thy 2(RE fobfbyidhidb83-(thieno[2,3-

dlisoxazol-3-yl)phenoxy]-2-propanol (15.0 g, 79%), which is 99.6% pure by HPLC

[Waters microbondapak C-18 column, acetonitrile:0.1 N ammonium formate (60:40),

flow rate 1 mL/min, UV detection at 240 nm, m.p. 179-181°C, chiral HPLC purity

>98% ee.

15
Treat a chilled (-20°C) solution of (2R)-1-benzylamino-3-[3-(thieno[2,3-d]isoxazol-3-
yl)phenoxy]-2-propanol (1.5 g, 0.004 mol) and dry tetrahydrofuran (30 mL) with
potassium bis(trimethylsilyl)amide (1.8 g, 0.00088 mol) under nitrogen. After 0.5
hour, treat with dimethyl sulfate (1.06 g, 0.00084 mol), keep at -20°C for 1 hour and

20  then allow to warm to room temperature for 2 hours. Quench by addition of saturated
potassium carbonate solution (7.5 mL), extract with ethyl acetate (2x50 mL) and
concentrate the combined extracts in vacuo. Purify the crude product on silica gel
eluting with ethyl acetate:heptane (50:50 v/v) to give the title compound (1.2 g). Form
the hydrochloride salt by dissolving the free base in ethyl acetate (10 mL) and treating

25 with 37% hydrochloric acid. Crystallization from ethyl acetate at 0°C followed by
drying at 85°C for 8 hours gave the title compound, m.p. 155-157°C, chiral HPLC
purity >98%ee.

Analysis: Calculated for C3H24N203S.HCl 62.08%C, 5.66%H, 6.30%N; Found:
30 61.79%C, 5.51%H, 6.15%N.



N OSHCO NHH / Treat a chilled (-20C) solution of

(2R) - 1- benzyl am no- 3-[ 3-t hi eno[ 2, 3-d] i soxazot - 3- yl) phenoxy] - 2- pr opanol
(1.52 g, Wwdksesm! , prepared as described in exanpl e 54hCEOSH2492 dr y
tetrahydrofuran (30 m-) with potassidf bis(trinethylsilyl)anide (0.88 g,
0.0044 nol), age for 0.5 hour and then treat with dinethyl sulfate (0.53 g,
0.0042 nol). Keep the mxture at -20C for one hour, allowto warmto 23C
for 2 hours, quench with water (75 nL) and extract with ethyl acetate (50
m., then 2 x 20 nmL.). Wash the conbined organic phase with saturated sodi um
chloride solution, dry (K2C33), fii’hﬂﬂﬂﬂ!@énd concentrate in vacuo. Purify
by el uti(gi 5 rg%éi lica gel (80 g) with ethyl acetate: heptane (50:50)
and conceénch at e the (Jesired fractions to afford the free base of the title
conpound. Aci dPfepaeationofi(ZR)berzytRemethew-B43-thiepol@:3-dliserazal-3Hy with conc.

HCl apd crystallize t ) |- 3h bl 5 10C to give the
title’ conpound (O. 5#%“%5%‘*"?’“{"&['%%%”% ;%F?‘yarrt%t%ane) me 395 (MH).
Karl Fisher titration 20 indicatddDLiB43t0&sence of 0.9% water. Anal ysis:

Cal cul ated for C22H22N2CG3SHCt 0. 25 H20 60. 68%;,; 5.44%4, 6.43%\, Found
60. 55%C, 5.46%, 6.35%\. Exanplgs56 25 Step/J, Schene || Preparation of

()-1-(3,4-di hydro-1 Hi soqui nz-wﬁ-\[ -(thieno[ 2,3-d]isoxazol - 3-
yl ) phenoxy] - 2- pr opanol LA O 01/ CT/1ép00/ 24962 -80 MDL
812531 HCl S G ~Z H(O H 0

CH,

Treat a chilled (-20°C) solution of (2R)-1-benzylamino-3-[3-thieno[2,3-d]isoxazol-3-
yl)phenoxy]-2-propanol (1.52 g, 0.004 mol, prepared as described in example 54) and

10  dry tetrahydrofuran (30 mL) with potassium bis(trimethylsilyl)amide (0.88 g, 0.0044
mol), age for 0.5 hour and then treat with dimethyl sulfate (0.53 g, 0.0042 mol). Keep
the mixture at —20°C for one hour, allow to warm to 23°C for 2 hours, quench with
water (75 mL) and extract with ethyl acetate (50 mL, then 2 x 20 mL). Wash the
combined organic phase with saturated sodium chloride solution, dry (K2COs), filter

15 and concentrate in vacuo. Purify by elution through silica gel (80 g) with ethyl
acetate:heptane (50:50) and concentrate the desired fractions to afford the free base
of the title compound. Acidify a solution of the free base in ethanol (5 mL) with conc.
HCI and crystallize the material from ethyl acetate at —10°C to give the title compound
(0.50 g, 66%), m.p. 85-87°C, MS (Cl, methane) m/e 395 (MH™). Karl Fisher titration

20 indicates the presence of 0.9% water.
Analysis: Calculated for C22H2oN203S:HCl+0.25 H,0 60.68%C, 5.44%H, 6.43%N;
Found 60.55%C, 5.46%H, 6.35%N.

Example 56
25  Step J, Schemel ll

Preparation of (+)-1-(3,4-dihydro-1H-isoquinolin-2-yl)-3-[3-(thieno[2,3-d]isoxazol-3-
yl)phenoxy]-2-propanol hydrochloride.



Treat a solution of ()-3-(3-epoxynethoxyphenyl)thieno[2,3-d]isoxazole (1.0
G 0.0037 nol; U S. Pat. 4,728,651, exanple 25) and acetonitrile (10 nm-)
wth al MS§yg m gison of lithiumtetrafluoroborate in acetginidohset 3- 66
m., 0.00366 nol) at 0C. Add 1, 2,3, 4-tet-8®ahydroi soqui noline (0.53 g, 0.004
nmol, Aldrich Chem cal Conpany) dropw se and stir overnight at room
tenperature. Quench with water and extract with et hyI acetate. Wash the
conbi ned organic extracts with water Sf%éc#] dry (MSO™), filter and
concentrate to an oil. Purify the oi Mtgy l'al |y accel erated 10

preparative thin |ayer chromatography, hereinafter/sRAPTLC', (Chromatotron,

fre cpase of the

6 mMmm plate, elute with ethyl aggetsyie) . @
title conpound as a solid (0. 88§ % xe; d\. Tj a solution of the
free base and isopr opan)o_ss with anol i ereupon the title conpound

crystallizes, and is cfil|efjted]| and dried to afford the title conmpound (0. 76
g), mp. 200-202C (decr; ,(PCI net hane) nfe 407 15 (M#+), thin | ayer
chromat ography (silica gel): = 0.40 (ethyl acetate). Analysis:

Cal cul at ed bR\ 29,
RSN e p%%go%a Phlpoxgoreiinéhol SMsoRMs (0 SR 1. (3

t hi eno[ 2, 3-QiPeFomak Ssl?gﬂ 4ﬁﬁ§rﬁ5aypxmpletaﬁ) apd@ne@mtnle (10 mL) with a 1M

LTS ) S UBR W Bl o 46845 oM (90 1, 5 RaahShlr o Y| ©
each of thel éﬁa&ﬂﬂtrehydrospgumma&ﬁ&gxMOQ@MMWCQWWI Company) Purify

the crude pjgollich afY stit odinight Slobnirmperatife’ WOLrchfith watdt and extract with

ethyl acetate. Wash the combined organic extracts with water and brine, dry

(MgSO0,), filter and concentrate to an oil. Purify the oil by radially accelerated
10  preparative thin layer chromatography, hereinafter “RAPTLC”, (Chromatotron, 6 mm
plate, elute with ethyl acetate) to provide the free base of the title compound as a
" solid (0.88 g, 59% yieid). Treat a solution of the free base and isopropanol with
ethanolic HClI whereupon the title compound crystallizes, and is collected and dried to
afford the title compound (0.76 g), m.p. 200-202°C (dec.), MS (CI, methane) m/e 407
15 (MH"), thin layer chromatography (silica gel): Rf 0.40 (ethyl acetate).
Analysis: Calculated for Ca3Ho3N203S«HCIl 62.36%C, 5.23%H, 6.32%N; Found
62.22%C, 5.21%H, 6.28%N.

Example 57
20  Step J, Scheme il

Preparation of (2R)-1 -(3-th|eno[2 3-d)isoxazol-3-yl-phenoxy)-3-[(thiophen-2-
yimethyl)amino]propan-2-ol L-tartrate
MDL 812794

25 Prepare as described for Example 53 starting with 0.00915 mole each of the example
4 epoxide and 2-thiophenemethylamine (Acros). Purify the crude product by flash



chromat ography (silica gel, gradient elution with 3-7% nethanol in

di chl oronet hane) and convert to the L -tartrate salt to give the title
conpound (Wo ¢i/@s3352% yield), mp. 189-192C; [a] 020 = +bcBB§onra6d. 130,

nmet hanol ); chiral HPLC free base (>99%e, Chiracel Q) columm, 70%
hexanes/ 30% (0. 5% Et 2NH et hanol ), 0.75 nmnin., 5 detector 237 nm retention
time 36.375 mn.); M5 (O, nethane) me 387 (M—|+) Anal ysis: Cal cul ated for

5 o7 ELGTeIegY &Sé%é%:'iq rpefipRriil o T itfhanchh fiibronfouralidy.

Pr eparati on

(2R) 1- [anamuvemtatpamnyqde palt torgive quitqar@rrqrslunm(éﬁcq §2%ﬂ?lﬂ§;dﬂ@zol 3-

15 Troar TEoeRRCTalr 158 167 10 e PR LR 2 bo=8 o8 1oty ana

N-met hyl chiraesld SolamAe7(%hexbesi30% Q0:5% EbNSsistthangl) Be@BmbLmin-, but oxi de

W .1 SRyStaciargy o piestion Heargmeuy Fis e meese) Ve 86 00HALI . oo

Al drich Qaﬁlvs&alcélanmaxar C19N%N20%-04Hé’®§ ISI0E%004.63% Hp 5. 240G Koldider S
- Bondapak C-18 col um anmoni um fornate/ acetonitrile (40:60); flow

rate 1 nionM@2%C, 4.80%k 5&7|/EM at 240 nm). After 2 hours, add 0.1 equival ent
of both potassiumt-butoxide and the glycidyl - nitrobenzenesul fonate and
stir for one hour. HPLC indicated >98% conversion to the internediate
epoxi de. Add 1-(4-chlorophenyl) - piExample8 (5. 93 g, 0.030 nol) and water
(3 ) t0 PLC anal ysi s indicates >98% conversion of the 25
epOXI de ,?\:‘.géippspg h‘(’:f’ S?l?%pew hours. Cool to 23C, pour into water (250 nL) and
extract Rieparationyf (2R)e1-4-@-¢chigrophenyl)piperzin-] ﬂb‘b(me“%é*ﬁ]'ﬁ??@z@bﬁbl ned

extracts with 5% Nad so AR SvaIrechiordleuo and purify the crude
material by chromat ographgﬁs(m )Egabg%e yt?te wth ethyl acetate).

Recrystallize the purified materi d\ﬂDf—ﬁé%H hyl

15 'freét a stirred solution of the example 1 phenol (2.17 g, 0.010 mol) and N-methyl
pyrrolidinone (30 mL) at 10°C with solid potassium t-butoxide (1.12 g, 0.010 mol).
Cool the 'reactibn after 30 min. to 0-5°C and treat with (2R)~(-)-glycidyl 3-
nitrobenzenesulfonate (2.59 g, 0.010 mol, 99%ee, Aldrich Chemical Company).
Monitor reaction progress by HPLC (Waters p-Bondapak C-18 column, 0.1 N

20 ammonium formate/acetonitrile (40:60); flow rate 1 mL/min., UV detection at 240 nm).
After 2 hours, add 0.1 equivalent of both potassium t-butoxide and the glycidyl
nitrobenzenesulfonate and stir for one hour. HPLC indicated >98% conversion to the
intermedfate epoxide. Add 1-(4-chlorophenyl)-piperazine (5.93 g, 0.030 mol) and
water (3 mL) and heat to 70°C. HPLC analysis indicates >98% conversion of the

25 epoxide to product after 5 hours. Cool to 23°C, pour into water (250 mL) and extract
with ethyl acetate (150 mL, then 2 x 100 mL). Wash the combined extracts with 5%
NaCl solution, concentrate in vacuo and purify the crude material by chromatography
(sitica gel, elute with ethyl acetate). Recrystallize the purified material from ethyl
acetate:heptane (50:50) to give the free base of the title compound. Treat a slurry of

30 the free base in methanol (25 mL) at 23°C with 37% HCI (0.67 mL, 1.05 equiv.) to



acet at e: heptane (50:50) to give the free base of the title conpound. Treat
a slurry of 30 the free base in nethanol (25 nL) at 23C with 37% HCl (0. 67
m., 1.05 eqwiotnoksy VWO 01/19833 PCT/ LIS00/ 24962 -82 gi ve gdi@udob/idofz
compound (3.62 g, 76%yield) after dryirg-(90C, 6 hours), mp. 163- 165C,
chiral HPLC purity >98%e; M5 (O, nethane) W 470 (M+) Anal ysis:

Cal cul ated for C24H24CI N303S. HCl 56. 92%C, 4.98%H, 8.30%\, Found: 56.74%C,

4. 749%H, 8. 209 I e F. o P rat i of

(2R 1- (3 Eeuine T $BPolng By 67 baPv iRty g Fnt, SilohPg. Als. HBa:

;c/)l &e}a hyl )ar‘liBSt’.Q‘,,dlccthl)'alal_=lPlZCq@uritgy%&%lat.b;dvlsC(el,_flrﬂc-:"dvfébe)E%'?]!1 RS (NCH'™) f O Hhs g-lan:j |
repare _as descrihed ii.n ax - ] €

neat at - 7Reaveh; S geadhr CoPGRoB Gt o 2B UL bl BF o

n-butyl aceeaa8C 4. 78%HE 82096Ng of material. Convert to the hydrochloride

salt by treating a solution of the 15 free base in absolute ethanol with

37% HCL3 cool to OC, and collect and dry the separated material to give

the title conpound (1.55 g, 69%yvyi el grammi®59139-141 C, chiral HPLC purity

>99. 1%e, M5 (C., nethane) W 387 ( - Analysis: Calculated for

C19H: 8N203SiteRs BanddyBchemedost 6. 6298\, Found 53.88%UC, 4.46%H, 6.599%N. 20

Exanple 60 St ] s 30 [(thi -3-

(2R) - 1- [ (napht ﬁ%ﬁgr%‘%ﬁ*ﬁfﬁ%?ﬁﬁ?ﬁ? Hrildci’- 3@%?%' g’%?@??‘-”é‘?ﬁs@g’fg@é yl -

yimethyl)amino]propan-2-ol hydrochloride
10 MDL 812829

Prepare as described in examiple 58 using 3-(aminomethyl)thiophene and heat at
75°C. Chromatograph to give the free base and recrystallize from n-butyl acetate to
give 2.36 g of material. Convert to the hydrochloride salt by treating a solution of the
15 free base in absolute ethanol with 37% HCL, cool to 0°C, and collect and dry the
separated material to give the title compound (1.55 g, 69% yield), m.p. 139-141°C,
chiral HPLC purity >99.1%ee, MS (Cl, methane) m/e 387 (MH").
Analysis: Calculated for C49H1gN203S.HCI| 53.96%C, 4.53%H, 6.62%N; Found
53.88%C, 4.46%H, 6.59%N.
20
Example 60
Steps F and J, Scheme || _
Preparation of (2R)-1-[(naphthalen-1-yimethyl)amino]-3-(3-thieno[2,3-d]isoxazol-3-yl-
phenoxy)propan-2-ol hydrochloride '
25 _ MDL 812858




phenoxy) propan-2-ol hydrochl oride 25 MDL 812858 0 HCI 3 H OH oN WO
01/19833 PCT/1TS00/ 24962 -83 Prepare as described in exanple 58 using

1- napht halvememesdsyl ami ne (Al drich Chemi cal Conpany) anecChest2e45265C for 16
hours. Chromatograph to give the free®base and recrystallize from ethyl
acetate to give 3.0 g of material. Convert to the hydrochloride salt by
treating a slurry of the free base in absolute ethanol with 37% 5 HCL, and

col I ect Qf@v ! B cASRAh AxamMpIES S Lking 1ikaphthaferidhtethylhinth nd (2.20 g,
73% vyi el g:qg e 178 177C, chlpra HF!L?: o y ( ’

. t 8% h Ve
zF131 OI( VH; hemaalﬁqr@pa%ae@ haatat 6506 fep pou y§gﬁk'i?ae ea'aﬂb&@g"@”g%‘i%gezs 00%N;
oun (’E(U:%'}fpé I
Exanpl es%%?.g%é@ &gﬁgiﬁe—é grrggﬁw acé%tsa sg? %&U@?tr?rﬁ{ q’éoqhggﬁ%{mﬂgs of
par al | el hydgochloside sa by\tvea@ngaaémsw@ tlzezfr%ba&lp@hsa&itﬁ gihapeliwith 36%s ar e

Cescrh Do A Bkt 98 e R WS P Bl g @ gl es
(2R) - 1- ( 73% Sielth)} retp: am;«d i'a‘rcscnwaﬁdPLanwQMee, M&Bi(Ch m@h@ai]mlgéﬁazol 3-
yl) pheno>m]H ? propanol 20 MDL 813152 ONii ' H—~ ~CH
Analysis: Calculated for C25H2»N203SsHCI 64.30%C, 4.96%H, 6.00%N; Found:
64.00%C, 4.82%H, 5.86%N.
10
Examples 61-65
Step J, Scheme Il '
Examples 61-65 were prepared on the same scale using the techniques of parallel .
synthesis as were examples 23-26. Experimental conditions are described in detail
15 for Example 23, with any variations in procedures being noted for Examples 61-65.

Example 61
Preparation of (2R)-1-(1,2,3,4-tetrahydroisoquinol-2-yl)-3-[4-(thienof2,3-d]isoxazol-3- -
yl)phenoxy}-2-propanol
20 MDL 813152

Condense 1,2,3,4-tetrahydroisoquinoline (0.000823 mole, Aldrich Chemical
Company) with the example 5 epoxide (0.000549 mol) under conditions as described
for Example 23. Purify the product by flash chromatography {(Biotage 40 g silica gel -

25  cartridge, step gradient elution with 1%, 3% and 6% methanol in dichloromethane
and then with 90:9:1 dichloromethane:methanol:ammonium hydroxide) to afford the
titte compound (0.17 g), LC/MS (APCI, condition 6) m/e 407 (MH"), retention time
1.73 min.



O Condense 1, 2, 3, 4-tetrahydroi soqui noline (0.000823 nole, Al drich Chem cal
Conpany) with the exanple 5 epoxide (0.000549 nol) under conditions as
descri bed fyoofmoasspl € 23. Purify the product by flash chrigyadsagsephy
(Biotage 40 g silica gel 25 cartridge, s#ep gradient elution with 1% 3%
and 6% met hanol in dichloronethane and then wth 90:9:1
di chl or onet hane: net hanol : anmoni um hydroxide) to afford the title conpound
(0.17 g), LM (APCI, condition 6) ghH), retention time 1.73 min.
WO 01/ 19833 PCT/ LJS00/ 24962 -84 Exa reparati on of i
(2R) - 1- [ 4- ( Preparitiomal i2R)1-1p{Derethaxyphenyi Jpidrazin Wlh&ﬁ-ﬂ]i@?{?i%ﬁazuol-
3-yl - phenoxy) propan-2-ol MDL 81315 l,N, 5 O Condense
1- ( 2- met hoxyphenyl ) pi per azi ne (?8@%&%"%@"& §!’I ch Chem cal Conpany)
with the exanpl e 5 epoxide (0.000549MDA 81313er conditi ons as descri bed
for Exanple 23. Purify the product by flash chromatography as described for
exanple 61 to afford the titl.e conpoung, g)/,\l.[C/ /(APCI , condition 6)
W 466 10 (MH), retention tine m ne"¥exanpl e 163 IPreparati on of

ri Hi noE- %A i enof 2, 3-

(2R)-1-(6, 7-di hydro-4H-t hi eno[ 3, 2
d] i soxazol - 3-yl - phenoxy) prgpa n-2 15 MDL 813154 PN S O Condense
ridi ne hydrochl ori de.™ 0. 00823 nol

4,5,6, 7-tetrahydrot hi eno

5
" Condense 1-(2-methoxyphenyl)piperazine (0.000823 mole, Aldrich Chemical
Company) with the exampie 5 epoxide (0.000549 mol) uhder conditions as described
for Example 23. Purify the product by flash chromatography as described for
example 61 to afford the title compound (0.17 g), LC/MS (APCI, condition 6) m/e 466
10 (MH"), retention time 1.87 min.

Example 63
Preparation of (2R)-1-(6,7-dihydro-4H-thiéno[3,2-c]pyridin-5-y|)-3-(4-thieno[2,3-
d]isovaoI-3—y|2ph'enoxy)propan-2-ol
15 ‘ MDL 813154

Condense 4,5,6,7-tetrahydrothieno[3,2-c]pyridine hydrochloride (0.00823 mol,
example 53 starting: material) with the examble 5 epoxide (0.000549 mol) and
triethylamine (slight excess)'und,er conditiohs as described for Example 23. Purify

20 the product by flash chromatography as described for example 61 to afford the title
compound (0.057 g), LC/MS (APCI, condition 6) m/e 413 (MH"), retention time 1.52
min.



exanple 53 starting: material) with the exanple 5 epoxide (0.000549 nol)
and triethylam ne (slight excess) under conditions as described for

Exanpl e 23vouwglBYy 20 the product by flash chronat ogr aptmusm/2esscri bed for
exanple 61 to afford the title corrpouﬁﬁf (0.057 g), LOMs (APClI, condition
6) W 413 (MH), retention tine 1.52 mn. WO 01/19833 _85- PCT/ US00/ 24962
Exanpl e 64 Preparation of

2-(4-[ (R) - 2-hydroxy-3-(4-thieno[ 2, Bxahlhble®#zol - 3-yl - phenoxy) propyl ] -

pi perazin-1-yl}benzonitrile ML 81315/ N |t . O'"'1 | 1., N5 Condense
2- (1- pi perF’JEP@f?t'?fb@?&%[(mﬂzrtyd(%ydbig@m-é‘,d]'mpb%gh?%“w)cpﬁoﬁﬁé

exanmpl e 5 epoxi de (0.000549 npjphrasitflfi)senpdnittiens as described for Exanple
23. Purify the product by flash chromat ography as described for exanple 61
to afford the title conpound (0. MDYBI31STI Vs (APCI, condition 6) W 461
(MH), retention time io 1.95 mn. Exanple 65 Prepamati on of
(2R)-1-[4-(6-fluorobenzo[d]i soxazol - 3-yl) pi pery di n- *yl ]-3-(4-thienof2, 3-

d] i soxazol - 3-yi - phenoxy) pr opan- 2- ol OT5% 8 S cF\ ?ccl o Condense
4- (6-fl uorobenzo[ d] i soxzaol - 3- Y} pi{peritdine i de (0.00823 nol,

U S. 4,355,037) with the exanpl¥ epoxi d¥ (0. Dl ) and triethyl am ne
(slight S

Condense 2-(1-piperazinyl)benzonitrile (0.000823 mole, Emka-Chemie) with the
example 5 epoxide (0.000549 mol) under conditions as described for Example 23.
Purify the product by flash chro'matography as described for example 61 to afford the
titte compound (0.19 g), LC/MS (APCI, condition 6) m/e 461 (MH™), retention time

10 1.95min.

Example 65
Preparation of (2R)-1-[4-(6-fluorobenzo[dJisoxazol-3-yl)piperidin-1-yl}-3-(4-thieno[2,3-
" djisoxazol-3-yl-phenoxy)propan-2-ol
15 MDL 813158

Condense 4-(6-fluorobenzofdJisoxzaol-3-yl)piperidine hydrochloride (0.00823 mol,
U.S. 4,355,037) with the example 5 epoxide (0.000549 mol) and triethylamine (slight
excess) under conditions as described for Example 23. Purify the product by flash
20 chromatography as described for example 61 to afford the title compound (0.22 g),
LC/MS (APCI, condition 6) m/e 494 (MH"), retention time 2.30 min. '



excess) under conditions as described for Exanple 23. Purify the product
by-flash 20 chronmat ography as described for exanple 61 to afford the title
conmpound (OxZae@esss LC/ M5 (APCI, condition 6) W 494 (M—I+)|>,Cmgi)@futgmon time
2.30 min. WO 01119833 PCT/ 11500 24962 -86 Exanple 66 Step J, Schene ||
Preparation of

(2S)-(+)-1-benzyl am no- 2- net hyl - 3- (3-t hi eno[ 2, 3-d]i soxazol -3-yl- 5

phenoxy) propan-2-ol maleate MDL 812723 poycD I OH OM O Treat a solution
of (S)-3-[3-(2-nethyl oxiranyl met hoxy) phenyl ]t hi eno[ 2, 3-d] i soxazole 10
(example 7, 0.24 g, 0.00083 nol) andExampleb6rile (5 nL) at room
terrperatur;tvm 'Ejh |it $rBmtetrafl uor oborate (0.00083 nol) and then add
benzyl am n 0%?}?%" Al drich Chem cal Conpany). Stir overni ght and
partition betmwparaﬁohxdf (zs)e(aambe(nwﬂmnmy-maﬂymwsatmém3rd;asox§mnam1e t he
organi c_phase, dry (MySH4), fil SR 2 ?ntrate I n vacuo. Purify by
flash chromatography (silica g€ en(gy "EPW 1Pl najeats

di chl oronet hane: net hanol ) to give thgpug@Agse of the title conpound (0. 16
g, 49% vyield). Convert the free base to the naleate salt with one

equi val ent of nmaleic acid and ryst allize from et hyl etate to afford
the title conmpound (0.20 g) as 0 ) Hmp. 137-138C, [a] D20 =
+4.0 (c 0.28, nethanol)s et haneys 395 (M Zﬁ.,AnaI ysi s:

Cal cul ated for C2H22IN2O3BECARKAO4 61. 16 ,3(5.,1
4.88%4, 5.36%N. Exanp 6K ™ ep J, Schene 11 ‘
(2R -(-)-1- benzyl am no- 2- meq hyl - 3- (3 t hi eno[ 2, 3- "9 soxaz
phenoxy) propan- 2-ol nal eate

: nd 60. 75%C,
SR ot
- 3- yI

Treat a solution of (S)-3-{3-(2-methyloxiranylmethoxy)phenyl]thieno[2,3-d]isoxazole

10  (example 7, 0.24 g, 0.00083 mol) and acetonitrile (5 mL) at room temperature with
lithium tetrafluoroborate (0.00083 mol) and then add benzylamine (0.00083 mol,
Aldrich Chemical Company). Stir overnight and partition between ethyl acetate (100
mL) and water (100 mL). Separate the organic phase, dry (MgSO,), filter and
concentrate in vacuo. Purify by flash chromatography (silica gel, elute with 9:1

15 dichloromethane:methanol) to give the free base of the title compound (0.16 g, 49%
yield). Convert the free base to the maleate salt with one equivalent of maleic acid
and recrystallize from ethyl acetate to afford the title compound (0.20 g) as white
crystals, m.p. 137-138°C, [a]p®® = +4.0° (c 0.28, methanol), MS (Cl, methane) m/e
395 (MH").

20  Analysis: Calculated for C22H22N2038+C4HsO4 61.16%C, 5.13%H, 5.49%N; Found
60.75%C, 4.88%H, 5.36%N.

Example 67
Step J, Scheme Il

25 Preparation of (2R)-(-)-1-benzylamino-2-methyl-3-(3-thieno[2,3-d]isoxazol-3-yl-
phenoxy)propan-2-ol maleate



WD 01/19833 -87- PCT/USOCO 24962 MDL 812725 S ON, OH FCO H OH Prepare
as described for exanple 66 from (R)-3-[3-(2-nethyl oxi ranyl net hoxy) -

phenyl ]t himaomif128833- d] i soxazol e (exanpl e 6, 0.00105 nol) eCTUNEN4962L am ne
(0.001.05 5 nol, Aldrich Chenical Cond&ny) to give the title conmpound (0. 25
g, 47%yield), mp. 137-138C, [alD = -4.0 (c 0.28, nethanol), M (Qd,

nmet hane) We 395 (MH+). Analysis: Calculated for C22H22N2CG3SCAH4A04 61. 169,
5.13%1, 5.49%N\, Found 60.99%C, 5.\00d12P285%\. 10 Exanple 68 Step J,
Schene 11 Preparation of

(2R) - 1- (benzyl net hyl am no) - hyl - 3- (3 t hi eno[ 2, 3-d] fsoxazol - 3-YI -
phenoxy) pr opan- 2- ol hydrochl 33H- CH3 S NHO CH s OH Ol |

t5 Prepare as descrils dnpl € 66\

(R) - 3- 3- ( 2- et hyl -m' ffet hoxy) - BHe )4I]
6, 0.00105 nol) and—be %SLNet hyl am ne (0.00 DI I ch Chem cal
Conpany) to give the titFe conmpound (0.20 g, 5% vyiel&), mp. 172-173C, M5

(d, nethane) W 409 (M#). 20 Analysis: Calculated for C23H24N203SHCI
62. 08%C, Prefiftdlds desaitid foFextmbple 66 fRRMVR)-S{SSrethyloxiahyimetaxp)-es 69- 90

phenyl}thienof2,3-d]isoxazole (example 6, 0.00105 mol) and benzylamine (0.00105

s mol, Aldrich Chemical Company) to give the title compound (0.25 g, 47% yield), m.p.
137-138°C, [a]p®® = -4.0° (c 0.28, methanol), MS (CI, methane) m/e 395 (MH").
Analysis: Calculated for C22H2oN2038.C4H,O4 61.16%C, 5.13%H, 5.49%N; Found
60.99%C, 5.05%H, 5.35%N.

OH
e[ 2, §-d] i, soxazol e (exanpl e

10 : Example 68
Step J, Scheme i
Preparation of (2R)-1-(benzylmethylamino)-2-methyl-3-(3-thieno[2,3-d]isoxazol-3-yl-
phenoxy)propan-2-ol hydrochloride
MDL 812883

15 _
Prepare as described for example 66 from (R)-3-[3-(2-methyloxiranylimethoxy)- -

phenyljthieno[2,3-d]isoxazole (example 6, 0.00105 mol) and benzylmethylamine
(0.00105 mol, Aldrich Chemical Company) to give the titie compound (0.20 g, 56%
yield), m.p. 172-173°C, MS (Cl, methane) m/e 409 (MH").

20 Analysis: Calculated for C23H24N203SeHC! 62.08%C, 5.66%H, 6.30%N; Found
61.88%C, 5.59%H, 6.25%N.

Examples 69-90
Step J, Scheme |



Step J, Schene 11 WD 01/19833 PCT/ USOQ 24962 -88 Exanpl es 69-90 were
prepared on the sanme scale using the techniques of parallel synthesis.
Experi ment alwg gipbeis ons are described in detail for Exarrplﬁy[ﬁ%ﬂn,mggﬁ any
variations in procedures being noted fors8#&xanpl es 70 90. 5 Exanple 69
Preparation of

(2S)-1-(4-fluorobenzyl am no) 2- et hyl - 3- (3-thi eno[2 3-d] i soxazol - 3-yl -

h

Cor ut on ot e os eferd brisfed ofrine Burhe stale tfd e tdibiauel ofparfly
m., 0. 2774yiMhesis7 Expgtimeatat norsditions axerdescrﬁbemintdelml foﬁﬂxiamplea&ﬂ)hwnhaanyL) to
th t b d. t dd I t
(S;a ge?g I((%nﬂﬂtﬁqlhﬁe'g%?? ?‘%e'?‘?%ﬁ?%ﬁéﬁ& T?’HP&F’.ZP?"% d] i soxazol e (exanpl e
7, 1.38 nL, 0.337 M and dichl oroet hane. Shake the reaction m xture under

argon at reflux tenperature overni gh I n Ei hdan apparatus. Cool is and
concenttate to renmpve the sol vent. resi due by flash

chr omat ogr aprapardtion! df¢2S PE{(4-GbrabeRg/ldming)-2iméth thidrivia)} |sé%ﬂdﬁ-31 jal 'y
with 1% 3% 6% and %O/pﬂ(rret hanolmlg’n dic ororrgﬁgr?e gnb%e and y
concentrate the desired fractlonsphﬁnWW?'Pr@‘Qltle conmpound (0.18 g),
LG/ M5 (APCI, condition 6) W 413 (MHypL ge@7?tion tine 2.23 mn.
Preparation of a larger sanple and conversion to the hydrochloride salt is
20 described as exanple 102. Exany V0 Preparatlon of
(2S)-1-(2-fluorobenzyl am no) - 2- et 6 o[,iz 3-d] i soxazol - 3-yl -
phenoxy) propan-2-ol 25 VESBZ
I

F

10 Add a solution of 4-fluorobenzylamine (Aldrich Chemical Company) in ethanol (3 mL,
0.2774 M, 1.77 equivalents) to a reaction tube. Add ethanol (3 mL)to the reaction
tube and then add a solution of (S)-3-[3-(2-methyloxiranylmethoxy)phenyl]thieno[2,3-
dlisoxazole (example 7, 1.38 mL, 0.337 M) and dichloroethane. Shake the reaction
mixture under argon at reflux temperature overnight in a Bohdan apparatus. Cool

15 and concentrate to remove the solvent. Purify the residue by flash chromatography
(silica gel) eluting in step gradient fashion sequentially with 1%, 3%, 6%, and 10%
methanol in dichloromethane. Combine and concentrate the desired fractions to give
the title compound {0.18 g), LC/MS (APCI, condition 6) m/e 413 (MH"), retention time
2.23 min. Preparation of a larger sample and conversion to the hydrochloride salt is

20 described as example 102.

Example 70
Preparation of (28)-1-(2-ﬂuorobenzylamino)—2—methyl-3-(3-thieno[2.3-d]isoxazol—3-yl—
phenoxy)propan-2-ol - |
25 MDL 813268




1 HON ONCOHb | "41-11 WD 01/19833 PCT/ USOO 24962 -89 Prepare as
descri bed for exanple 69 from 2-fl uorobenzyl am ne (Al drich Chem cal
Conpany) tp @irnessst he title conpound (0.067 g), LC/ M5 ( ARGHAISOWR49643 (M),
retention tine 2.08 mn. 5 Exanple 71-8$9reparat|on of
(2S)-1-(3-fluorobenzyl am no) - 2- net hyl - 3- (3-thi eno[ 2, 3-d] i soxazol - 3-yl -
phenoxy) propan-2-ol MDL 813269 S~ ONC 3 OHF O V 10 Prepare as
descri be f &xdple 6o m@mawba é’mfn%' Idrigh CHepmitA1al
Conpany) ﬁr%&ﬁf%%?ﬁ%rﬁ)te?%?e co aoung 0. 0425 (gk %APCI condition 6)
me 413 qqmwy)mlmmedrﬂetqonwogndio ?19) E%Mﬁ épﬁé) e $1EMMiAt i on of
(29)-1-( no) - 2- net hyl - 3- (3-t hi eno[ 2, 3-d] i soxazol - 3-yl -
phenoxy) ?%B{écﬁ{@n&?dél\ﬂ@ 813270 H LciZ LCl Prepare as described for
exanpl e 69 from 4-chorobenzyl am ne (Al drich Chem cal 20 Conpany) to give
the title conmpound (0.0924 g), L , condition 6) W 429 (M),
retemtion time 2.33 min. é@rﬁ Bq‘l

Preparatlon of (2S)-1-(3-fluorobenzylamino)-2-methyl-3-(3-thieno[2,3-d]isoxazol-3-yl-

phenoxy)propan-2-ol

MDL 813269

10 Prepare as described for exampie 69 from 3-fluorobenzylamine (Aldrich Chemical
Company) to give the title compound (0.0.0425 g), LC/MS (APCI, condition 6) m/e
413 (MH™), retention time 2.12 min.

Example 72 :
15 Preparation of (28)-1-(4-ch|orobenzylamino)-2-methyl-3-(3-tﬁieno[2,3-d]isoxazol-3-yl-
phenoxy)propan-2-ol
MDL. 813270

O

Prépare as described for example 69 from 4-chorobenzylamine (Aldrich Chemical
20 Company) to give the title compound (0.0924 g), LC/MS (APCI,.condition 6) m/e 429
(MH"), retention time 2.33 min.

Example 73
Preparation of (25)-1-(2-chlorobenzylamino)-2-methyl-3-(3-thieno[2,3-dJisoxazol-3-yl-
25 phenoxy)propan-2-ol



Exanpl e 73 Preparation of
(2S)-1-(2-chl orobenzyl am no) - 2- net hyl - 3- (3-t hi eno[ 2, 3-d] i soxazol -3-yl - 25
phenoxy) pr opg8e9ess WO 01/ 19833 PCT/i 1S0Q 24962 --90 NMDL SdcpAishoMhogi
L~POH5 ClI Prepare as described for exanpP® 69 from 2-chorobenzyl am ne
(Aldrich Chem cal Conpany) to give the title conmpound (0.0522 g), LC M
(APCI, condition 6) W 429 5 (MH), retention tine 2.23 mn. Exanple 74
Preparati on of _
(2S)-1-(3, 4-di chl orobenzyl am no) - 2- nM%IS/P?%z](‘lB-t hi eno[ 2, 3-d] i soxazol -
3-yl - phenoxy) propan-2-ol 10 MDL 81 I 1, H SW | NCCd OHlI O d
Prepare as described for exanple 6 m 3}251?{ rabenzyl am ne (Al drich
2

Chem cal Conpany) to give np 96 g), LC M5 (APCI,
condition 6) W 463 (M—I+)r ion tinme 4%H Exarrpl e 75
Preparation of

(2S)-2-nethyl -1-[ 1(R) - phenyl et h?l am noj - 3- (3-thi en d] i soxazol ] - 3-

yl - phenoxy) - propan-2-ol MDL 813273 1 H ~4CH3
Prepare as described for example 69 from 2-chorobenzylamine (Aldrich Chemical

Company) to give the title compound (0.0522 g), LC/MS (APCI, condition 6) m/e 429
5 (MH"), retention time 2.23 min.

Example 74
Preparation of (2S)-1 -(3,4-dichIorobenzylamino)—2-methyl¥3-(3-thieno[2,3-d]isoxazol-
3-yl-phenoxy)propan-2-ol
10 MDL 813272

Anfs e
L
© Ci

Prepare as described for example 69 from 3,4-dichorobenzylamine (Aidrich Chemical
Company) to give the title compound (0.0596 g), LC/MS (APCI, condition 6) m/e 463
(MH"), retention time 2.48 min.

15

Example 75
Preparation of (25)-2-methyl-1-[1(R)-phenylethylamino}-3-(3-thieno[2,3-d}isoxazol]-3-
yl-phenoxy)-propan-2-ol
* MDL 813273

20



| SNI H cxI C 3 0420 0 W 01/19833 - PCT/ US00/ 24962 -91 Prepare as
described for exanple 69 from (R)-(+)-a-nmethyl benzyl am ne (A drich

Cheni cal Goopanyss to gi-ve the title conpound (0.113 g), PCIASHE2496PCI
condition 6) me 409 (M), retentioftinme 2.18 nin. 5 Exanple 76
Preparation of _
(2S)-2-nethyl-1-[1(S)-phenyl et hyl am no] - 3- (3-thi eno[ 2, 3-d] i soxazol ]-3- yl-p

henoxy) - - . S H .5 A5
descri begl.rr @@?%ﬁ?ﬁ%#%%ogr om é‘%;dg( - ; - g%?ﬁyﬂpggtN?}P%ﬁénez%ldj{cﬁgﬁr (e:hg?ri cal
VC\‘cé)rrzggy% Ghe)ngcarlé: ting?\tdt?ive 'bm_mmunégm.glysg% 158(P l.,cqn_diti@htb;)on °)

, . n. anmpl e reparation
(29) - 2- @%yﬁ@iﬁfﬂaﬁﬁm g’ﬁe%ﬁ'ﬁﬁ hyl ) ani no] - 3- ( 3-t hi eﬁo[ 2, 3- 0 -
d] i soxazol - 3-yl - phenoxy) propan-2-ol ML 813275 ONI / SC3 GHH/ O,N
Prepasre as described for exanple 6§xaf"rlow7’l§ napht hal enenet hyl am ne (Al drich

Preparation of (2S)-2-methyl-1-[1(S)-phenylethylamino}-3-(3-thieno[2,3-d]isoxazol}-3-
yl-phenoxy)-propan-2-ol

MDL 813274

10 Prepare as described for example 69 from (S)-(-)-o-methylbenzylamine (Aldrich
Chemical Company) to give the titte compound (0.174 g), LC/MS (APCI, condition 6)
m/e 409 (MH"), retention time 2.22 min.

Example 77
15 Preparation of (2S)-2-methyl-1 -[(naphthalen-1-y_Imethyl)amino]-3-(3—thieno[2,3-
dJisoxazol-3-yl-phenoxy)propan-2-oi

MDL 813275

Prepare as described for example 69 from 1-naphthalenemethylamine (Aldrich
20 Chemical Company) to give the title compound (0.0248 g), LC/MS (APCI, condition 6)
m/e 445 (MH"), retention time 2.43 min. '

Example 78
Preparation of (2S)-2-methyl-1 -(4-methylbenzylamino)-3-(3-thieno[2,3-d}isoxazol-3-yl-
25 phenoxy)propan-2-ol



20 Chem cal Conpany) to give the title conpound (0.0248 g), LC Ms (APCl,
condition 6). W 445 (MH), retention tine 2.43 mn. Exanple 78

Prepar at i on yej 9119833 PCT/USH0/24962
(2S) - 2- met hyl - 1- (4- met hyl benzyl ami no) - 3-923-t hi eno[-2, 3-d] i soxazol -3-yl - 25
phenoxy) propan-2-ol WO 01/19833 PCT/ | TS00/ 24962 -92 MDL 813276 S\ ONI \
C1NC 3 OHHCH3 O Prepare as described for exanple' 69 from

4- et hyl benzyl am ne (Al drich Chem c Cé)@@,@y) to give the title conpound
(0.124 g), LC Ms (APClI, condition 6) 5 (MH), retention tine 2.33
m n. Exanple 79 Preparation of

(2S) - 1- (4- met hoxybenzyl am no) - 2 I - (3- I eno[ 2,.3-d] i soxazol - 3-
yl - phenoxy) propan-2-ol 0 MDL & |/N C 3 OHHOCH3 01, N
Prepare as described fg eyarmie 69 frorrc ﬂoxy amne (A drich

Chemical Conpany) to divellhentitle corrpou (0.122%), @/ v (APC,
condition 6) W 425 (MH), Petention tine 2.10 nmin. 15 Exanple 80

Preparatio ) I ~3- . .
hi nof 2, 3 PP ERsohBsd ey SRENBRE S Cmbug)Bre e grich Chemigal
Company) to give the title compound (0.124 g), LC/MS (APCI, condition 6) m/e 409
s (MH"), retention time 2.33 min.

Example 78
Preparation of (2S)-1-(4-methoxybenzylamino)-2-methyl-3-(3-thieno[2,3-d]isoxazol-3-
yl-phenoxy)propan-2-ol
10 MDL 813277

0 N

s /C ) ;?/\g,/@\ e

[ 3 OH o~
o

Prepare as described for example 69 from 4-methoxybenzylamine (Aldrich Chemical
Company) to give the title compound (0.122 g), LC/MS (APCI, condition 6) m/e 425
(MH"), retention time 2.10 min.

15

Example 80
Preparation of (2S)-1-(2-methoxybenzylamino)-2-methyl-3-(3-thieno[2,3-d]isoxazol-3-
yl-phenoxy)propan-2-ol
MDL 813278

20
Prepare as described for example 69 from 2-methoxybenzylamine (Aldrich Chemical
Company) to give the title compound (0.083 g), LC/MS (APCI, condition 6) m/e 425
(MH?), retention time 2.23 min.



S\VO-1 1 1 CHB OHH/ W 20 O Prepare as described for exanple 69 from
2- met hoxybenzyl am ne (Al drich Chem cal Conpany) to give the title conpound
(0.083 Q) wao-6ireB33( APCl, condition 6) W 425 (M), retect/osm2e96ee 2. 23
mn. WO 01/19833 -93- PCT/ US00/ 24962 “Bxanpl e 81 Preparation of
(2S)-1-[(furan-2-yl met hyl )am no] - 2- met hyl -3- (3 thieno[ 2, 3-d] i soxazol - 3-

yl - phenoxy) propan-2-ol 5 MDL 813279 S NI N 3 off o Prepare as described
for exanple 69 from furfurylamne (A drich Chem cal Conpany) to give the
title conpound (0.1098 g), L Ms (APCI, condition 6) me 385 (MH),
retention time 1.36 nmin. 10 ExanplEXample &b, ation of :
(25)-1-( ' ' gmr& idoll \yRBQB4nign|2| S aicdxazol3-Y| -
phenoxy] g’f%g%’%ﬂbzﬁ' gﬂz%ﬂ(fg%% S @g@%&ﬁﬂ%ﬁwgﬁ N 15 Prepare as
described for exanple 69 from P-RhANEEWRIARAZPlophene (Acros) to give the
title,compound (0.1153 g), LC M5 (BElg1zspedition 6) nle 401 (M),
retention tine 1.68 mn.

Prepare as described for example 69 from furfurylamine (Aldrich Chemical Company)
to give the title compound (0.1098 g), LC/MS (APCI, condition 6) m/e 385 (MH"),
retention time 1.36 min.

10

Example 82
Preparation of (2S)-1-(2-thienylmethylamino)-2-methyl-3-[3-thieno[2,3-d]isoxazol-3-yi-
phenoxy]propan-2-ol
MDL 813280

15
Prepare as described for example 69 from 2-aminomethyithiophene (Acros) to give

the title compound (0.1153 g), LC/MS (APCI, condition 6) m/e 401 (MH), retention

time 1.68 min.

20 Example 83
Preparation of (2S)-1-(3-thienylmethylamino)-2-methyl-3-[3-thieno[2,3-d]isoxazol-3-yl-
phenoxylpropan-2-ol

MDL 813281




20 Exanple 83 Preparation of (2S)-1-(3

t hi enyl nmet hyl am no) - 2- net hyl - 3-[ 3-t hi eno[ 2, 3-d] i soxazol - 3-yl -

phenoxy] pr oRadarrerds ML 813281 S H | N3 off S O W OBchPdkidaemdd-
PCT/ 1JS00/ 24962 Prepare as descri bed fo%-exanple 69 from

3-am nonet hyl t hi ophene [M R Bryce et al., Synthetic Metals, 1988, 26,
153-168] to gi ve the title conpound (0.066 g), LG M (APCI, condition 6)

Prgpalroe as)zé Byﬂhg q FE? fro 3-.'&.anii net hyl ) pyridine (Al drich
Chen cal - GBRELRR 'anéﬁvie?ﬁi T coeBR i %56%% 5. LG VB (APCI,
condition 6) W 396 retention time 0.62 mn. Exanple 85 15
Preparation of

(2S) - 2-Fret hyl - 1-[ (py(di n- 2-yl net hy! ) Example 84 3 ¢ 1 eno[ 2, 3- d] i soxazol
3-yl - phenoxppepanitvn o?( 3-2-%&31?@/%& @yirﬁéthﬁ)émuNoFS-@‘-'thléﬁo[ fae%bﬁaz’lﬂ-

descri bed for exanple 6 am nonet hyl ) yr| (Al dri ch em cal
-yI-phenoxy)propan-2

. MDL 813282

10  Prepare as described for example 69 from 3-(aminomethyl)pyridine (Aldrich Chemical
Company) to give the title compound (0.066 g), LC/MS (APCI, condition 6) m/e 396
(MH?), retention time 0.62 min. '

\\“‘

Example 85
15 Preparation of (2S)-2-methyl-1-[(pyridin-2-yimethyl)amino]-3-(3-thieno[2,3-d)isoxazol-.

3-yl-phenoxy)propan-2-ol
MDL 813283

_N
Prepare as described for example 69 from 2-(aminomethyl)pyridine (Aldrich Chemical

20 Company) to give the title compound (0.116 g), LC/MS (APCI, condition 6) m/e 396
(MH"), retention time 1.28 min.

Example 86 _
Preparation of (2S)-1-(benzylmethylamino)-2-methyl-3-[3-thieno[2, 3-d]|soxazol-3-yl—

25 phenoxy]propan-2-ol



20 Conpany) to give the title conpound (0.116 g), LG MS (APCI, condition 6)
W 396 (MH), retention tinme 1.28 m'n Exanpl e 86 Preparation of

(2S) - 1- (bevawinsgsshy! am no) - 2- net hyl - 3-thieno[ 2, 3-d] i powESIDR4982 Y| - 25
phenoxy] propan-2-ol WD 01/ 19833 PCT/US /24962 -95 MDL 813284 S O C 3 CH
OH3 ,N Prepare as described for exanple 69 from N-benzyl net hyl am ne
(Aldrich Chem cal Conpany) to give the title conmpound (0.151 g), LO M
(APCI, condition 6) We 409 5 (MtWpLiagegdion time 2.12 mn. Exanple 87
Preparation of

(25)-1-[4-(2- rrethoxyphenyl)plp nn- 1- yI] 2- rrethyl 3 [ 3- th| eno[ 2, 3-

d] i soxazol - 3-yl - phenoxy] propan kl 38 OHI C3 OHN L17
OM Prepare as describ for gXawple 9 -rom hoxyphenyl ) pi perazi ne
(Aldrich Chem cal Confpanyl Ufle 2 nL of utlonln

di chl oroet hane, 1.18 egtt I,ehts) to gi ve t e t|tIe corrpound (0.027 g),
LG M5 (APClI, condition 6) 480 15 (MH), retention tinme 2.33 mn.

Exanpl € $fepare as described for example 69 from N-benzylmethylamine (Aldrich Chemical
Company) to give the title compound (0.151 g), LC/MS (APCI, condition 6) m/e 409
5 (MH"), retention time 2.12 min.

“Example 87
Preparation of (28)-1-[4-(2-methdxyphenyl)piperazin—1-yl]-2-methy|—3-[3-thieno[2,3— :
disoxazol-3-yl-phenoxy]propan-2-ol
10 ' MDL 813288

Prepare as described for example 69 from 1-(2-n'_|ethoxyphenyl)piperazine (Aldriéh

Chemical Company; use 2 mL of a 0.2744 M solution in dichloroethane, 1.18

equivalents) to give the titte compound (0.027 g), LC/MS (APCI, condition 6) m/e 480
15 (MH"), retention time 2.33 min.

Example 88
Preparation of (2S)-1-[4-(2-cyanophenyl)-1-piperazinyl]-2-methyi-3-[3-thieno[2,3-
dlisoxazol-3-yl-phenoxy]propan-2-ol
20 MDL 813289

Prepare as described for example 87 from 1-(2-cyanophenyl)piperazine (Emka-
Chemie; use 2 mL of a 0.2744 M solution in dichloroethane, 1.18 equivalents) to give



Preparation of

(2S)-1-[4-(2-cyanophenyl)-1-pi perazinyl ] - 2-met hyl - 3- [ 3-t hi eno[ 2, 3-

d] i soxazol - 3ygbrPesnoXy] propan-2-oi 20 MDL 813289 S ON Gcinideo/sddsr epar e
as described for exanple 87 from 1-(2-cy¥nophenyl ) pi perazi ne (Enka- Chem g;
use 2 nL of a 0.2744 M solution in dichloroethane, 1.18 equivalents) to
give WD 01/19833 PCTItJSOQ 24962 -96 the title conpound (0.152 g), LCO M

(APCI, congpt pf?é‘c&)pr%a“(iﬁ gMrLcmiS(RPEY, ¥dnditibA®) fvd 4781(RiH*r&iRlién 89

Preparation

(2S) - 1- [ 4- (BeecBBBmaiphenoxy) - 1- pi peri di nyl ] -2-net hyl - 3-[ 3-t hi eno[ 2, 3-

d] i soxazol - 3-yl - phenoxy] propan-2-o01 MDL 813291 SON/ I ~~C3 OH--0'C(C
| O Prepare as described for exanple 87 from 4-(3-chl or ophenoxy) pi peri di ne
(J. Med. 1o Chem, 1978, 21, 309-31 Z @ 9nl of a 0.2744 M sol utlon in

B B el o 44 B0 ok B b S R L Rt

90 15 Preparation of d]1soxazol-3-yI—phenoxy]propan-Z-ol

(2S)-1-[4-(6-fluorobenzo[d]isoxazol - @E% !ﬁm@?“ din-1-yl]-2-nethyl-3-[3-
t hi eno[ 2, 3-d] i soxazol - 3-yl - phenoxy] MDL 813292 S ONF

FASSEY

Prepare as described for example 87 from 4-(3-chlorophenoxy)piperidine (J. Med.

10  Chem., 1978, 21, 309-312) use 2 mL of a 0.2744 M solution in dichloroethane, 1.18
equivalents) to give the title compound (0.074 g), LC/MS (APCI, condition 6) m/e 499
(MH™), retention time 2.68 min.

Example 90
15 ' Preparation of (25)-1-[4-(6-fluorobenzo[d]isoxazol-3-yl)piperidin-1-yl}-2-methyi-3-[3-
thieno[2,3-dJisoxazol-3-yl-phenoxy]propan-2-ol
. MDL 813292 '

Prepare as described for example 87 from 4-(6-fluorobenzofd}isoxzaol-3-yl)piperidine

20  use 2 mL of a 0.2744 M solution in dichloroethane, 1.18 equivalents, U.S. 4,355,037)
to give the titie compound (0.186 g), LC/MS (APCI, condition 6) m/e 508 (MH™Y),
retention time 2.50 min.

Example 91
25  Step J, Scheme Il

Preparation of (2R)-1-[(1H-benzimidazol-2-ylmethyl)amino]-3-[3-thienof2,3-d]isoxazol-
3-yl-phenoxylpropan-2-ol



CX: NCH3 OH0*11 NO Prepare as described for exanple 87 from

4- (6-fluorobenzo[d]isoxzaol -3 yl)piperidine 20 use 2 nL of a 0.2744 M

sol uti on iwoelieéssor oet hane, 1.18 equivalents, U S. 4, 35BC08M/24%D Qi ve t he
title conpound (0.186 g), LC/ M5 (APCI ‘977cond|t|on 6) W 508 (MH), retention
time 2.50 mn. Exanple 91 25 Step J, Schene Il Preparation of

(2R) - 1-[ (1H benzi m dazol - 2- yl net hyl )am' no]-3-[ 3-thieno[ 2, 3-d] i soxazol -

3-yl - phenoxy] propan- 2-ol WO 01/ 19948} 84366500/ 24962 -97 MDL 813669 S 1 O

N~ NOHd H OHeat a mxture of

(R) - 3- (3- epoxynet hoxyphenyl ) t [2 3-d]i soxazol e (exanple 4, 0.82 g,
0.003 nol), 2-(ani norrethyl)be dagzy Noride (2. 64 g, 0.012
mol, 5 Aldrich Chem Compa trieg (2 Y, 0.024 nol) and
absol ute ethanol (25 i) Y@t |[efl ux for M3 HhHur N And concentrate, and
di ssol ve the brown rest+ete_ Nn ethyl acetate ( m_ —vash with water (2 x

25 nmL) and extract the conBi ned aqueous washi ngs vmt ethyl acetate (30

m.) . Compida® adhishure ¥ @)@&%@Box&meﬂﬁixb?menym@é@zsmaémlé (ekampbleaa)d

concentrate to afford dark brown solid.” Pur

flash 10 omat ogr aphy
0 o | a20.uP03 BePreeraPmAtBenamdazolAtloTPTde (B4 O TE Mok oS
met hapol Akihcg. d?ti%}:%&ft%.ﬂﬁé}ﬁ) tAo% Ea?rﬁﬁ@(lé 5@@02@%!?&\&@&&@@%%5 to

afford a brown sol’f d. Further urlféthls material by flash

c?r omat o§2&hy at Bfiyx §r8.& hourge Cookanbarncentrale, aped disspiye drabroMtesidiey with
290 and. SHh 01| Siiate!B.oft) W BH Y AR & ?%@?tngﬁr%%ﬁthé oGRigRRNd (0.26 g,
Exanpl e 9Rgueous washmgs with ethyl acetate (30 mL) ombine and dry (Na2S0O,) the ethyl

acetate phases, filter and concentrate to afford a dark brown solid. Purify by flash

10 chromatography (10 g silica gel, SepPak cartridge, elute sequentially with 3% and 5%

methanol in dichloromethane) and concentrate the desired fractions to afford a

reddish brown solid. Further purify this material by flash chromatography (5 g silica

gel, SepPak cartridge, elute sequentially with 2% and 3% methanol in

dichloromethane) to give the title compound (0.26 g, 21% yield), LC/MS (APCI) m/e

15 421 (MH"), retention time 4.00 min.

Example 92
Preparation of 3-{(R)-4-[2-hydroxy-3(3-thieno[2,3-d}isoxazol-3-yl)phenoxy]propyl}-
piperazin-1-yl}-benzo[d]isoxazol-s-ol
20 MDL 813670

OH

N—-o

Prepare 4-(6-methoxybenzo[d]isoxzaol-3-yl)piperazine by slowly adding a solution of
hydroxylamine hydrochloride (57.2 g, 0.823 mol) and water (600 mL) to a solution of
25 sodium hydroxide (76.9 g, 1.92 mol) and water (300 mL). Then add a solution of
methy! 4-methoxysalicylate (100 g, 0.55 mol, Aldrich Chemical Co.) and ether (800
mL), stir overnight, evaporate the ether, acidify with dilute hydrochloric acid, cool to



Preparation of 3-{(R)-4-[2-hydroxy-3(3

t hi eno[ 2, 3-d] i soxazol - 3-yl ) phenoxy] propyl ] -

pi perazi n- 1y ht/Adgsszo[ d] i soxazol -6-ol 20 MDL 813670 S N Ghtrisebr2dobt O'N N_O
Prepare 4-(6-nethoxybenzo[d]isoxzaol - 3- y#8-pi perazine by slowy adding a
solution of hydroxylam ne hydrochloride (57.2 g, 0.823 not) and water (600
m.) to a solution of 25 sodi um hydroxide (76.9 g, 1.92 nol) and water (300

m). Then gpg Qpé@o&t 'I@&é?étalkiﬁe%tgﬁc%% ﬁBRﬁyrﬁé‘t'hhﬁé’l t8 aff ﬂfdltﬂg Anydtoxpp™©

Al drich Chem¢ tir overni evapor at’e the
et her, aci carﬁspmmdxamm: acid (T8 g). otieaba M@rmd56°0mmthnmfm bydrex@aie acid

ke f
ﬁectwh;';ﬂifm/ 11817 apa Wraivoriini(500 L) uREL AiBhoen WS o Biytlohidsc” ©a4G LTo™
war m (500) (Siﬂ)ﬂﬁyidlmldézdlél(ﬂ 38yg gDc&ﬁmlpanditetréﬁ@drgiuram@Bﬂﬂaht)ahqfd:ﬂbuB& (500
ol ) “ang. « dilgiporh bl a8o@o o glr oo L gbky a0 BHE e omofy” *°
ad]gil tion Ofanﬁa'b&rge(‘dt@%)e ht. ©ollétitie kaad?lvba%h vathowater and éédﬂmdamié froﬁh{ld”

t e ol wa rec a i ze
Tom T dnohand 8 Ariortd g o Savam eI 2 teaAsoizele, sst A st

Heat a Stlrrﬁi&ﬁ:reﬁfz HRox96-mrethosty-BRLbEnASh:R2 Sl bﬂﬂpcm;gmd@ (§4 9) and
POCI 3 (100. Iw 645) at 95C under_nitro (649)

DTl ethyl anibed)s 957C Undas Mirpoem 6eoMe 00, A HIEthyTBIReH 5390 Heat af mg nto
i ce watigr averdight! Gliendd witPstitingd Mo ice!Water SRk filtdrn DissoiethefitBcdlkeGR0 ),

filter, concentrate and recréstal l1ze the residue from petroleumether to
gi ve 3-chl cwelobexane (@0 mb). ftaszcansentsate q@geswstaﬂweébe f?ﬁ'@e fPMduct with

pi per azi ne ﬁrof&ﬁﬁétﬂé?ib gloe 9.cMore- e%%u(&?a iJBEnichBEz%IH 3%). Hdthigr e

herein incorporated by reference, to aftord 6-nethoxy- pi perazinyl)-1,2
15 benzi soxuodyc wnthmergzngg asdegcribed inLhSob,852,022, the contents of which are

Py obr o ok MEAEGHSNY releréndf i LAGHE Rl S Bperaraflil 2270/
. 15 benznsoxazole

Heat a stirred mixture of 8-methoxy-3-(1-piperazinyl)-1,2-benzisoxazole (0.1 mol),
and 62% w/w hydrobromic acid (116.5 mL) at 115°C under nitrogen for 6 hours.
Partially concentrate under reduced pressure (15-20 mm Hg) at 50 to 60°C, add

20 water (100 mL) and concentrate again. Repeat this process two times. Treat the
residual heterogenous slurry with water (150 mL), age at 5°C for 0.5 hour, and collect
the solid by vacuum filtration. Wash the filter cake twice with cold water and dry to
afford 6-hydroxy-3-(1-piperazinyl)-1,2-benzisoxazole hydrobromide (33.7 g).
Suspend the crude material in water (830 mL), heat to 95-97°C, treat with activated

25  charcoal (6.64 g), age at 95-97°C for 0.25 hour, vacuum filter through celite, cool the
filtrate to 5°C and after 0.5 hour collect the product by vacuum filtration. Wash the
filter cake twice with cold water and dry at 80°C in high vacuum for 4 hours to afford
6-hydroxy-3-(1-piperazinyl)-1,2-benzisoxazole hydrobromide (23.5 g, 79%). The
material was 99.8% pure by HPLC (Nucleosil C-18 column, 5 micron, 4.6x25 cm;

30  mobile phase: NH4HPO, (0.05N):acetonitrile, 55:45 viv; flow rate 1 mL/min; UV
detection at 220/240 nm. MS (El) 219 (M*)
ANALYSIS: Calculated for C14H13N302.HBr: 44.02%C, 4.70%H, 14.00%N,
26.62%Br; Found 44.01%C, 4.62%H, 14.01%N, 26,44% Br.



Partially concentrate under reduced pressure (15-20 mm Hg) at 50 to 60C,
add 20 water (100 niL) and concentrate again. Repeat this process two tines.
Treat thewd@gioshdal het erogenous slurry with water (150pectasocageaz at 5C for
0.5 hour, and collect the solid by vuumfiltration. Wash the filter cake
twice with cold water and dry to afford

6- hydr oxy- 3- (1- pi perazi nyl)-1, 2-benzi soxazol e hydrobrom de (33.7 g).
Suspend the crude nmaterial in water (830 nL), heat to 95-97C, treat with
activated 25 charcoal (6.64 g), age at 95-97C for 0.25 hour, vacuumfilter
t hr ough Rerform the syithesisof mmtﬁe@p@ppumw\@m:oamﬂens s geswsihedden | ect t he

pr oduct 4 L ehakd QR 2 YA f4 41 ; | | wat er
ond dry Sl TUpho flda-a{Epgiady 1.2 bBheipaiolefyottbimive it

6- hydr oxpotassiunpcarborate (§.2p-gl 0001 8mat} dxitierdhe precipitsite framdbe coded g, 79%) .
The materi s, 99. 89 P e | oo C . LG on,

4. 6x25% crffa(g{?n\r,@&u?ee e%ﬁégﬁgﬁwﬁ%b%%ﬁéﬁf&éée%%p% leffagglgiggb (\Q}J/’ v, flow
ra]t e : rﬂdilildd' rcontihle a&descgge@lméxaiﬂﬂg 2160 aﬁmrdoM‘Ee (it ):o:ggéur(d»{@);GZﬂgWO%GZ | S: .
Cal cul ate 0 . HBr:. 44,029 70%H, 14. 00%\N, . 62%Br; Foun
44. 01 wc,y'%é)sgﬁ&‘éﬁgﬁc%ﬁ'ﬁ%?hﬁ%@&%’ou 19833 -99- PCT/ USOQ 24962
Performthe synthesis of the title conpound under conditions as descri bed
for Exanple 11 using 6-hydroxy-3-(1- <ia i nyl)-1, 2-benzi soxazol e

hydr obrom de with potassium car : g, 0.0015 nol). Filter the
precipi t atep iy SdRenfel cool ed 5 reaction mxture, extract the filtrate,

conbine the precipifate wth the grganic extract and .continue
~descri be@ﬁaﬁpp@%ééwﬂe P'@pafqg?'?ﬁ‘?%@"ﬁ foele wing i fgehnauss ‘Hpaﬁjéf yi el d),
:—IC/ g (A:g%mgg@gg&béMeﬂhl c\?ﬁudﬁ%ﬁs(aﬁfé‘ﬁéscriﬁéaimﬂaail ﬁﬁﬁ@mpleﬁgﬁtvﬁﬂlhdny Sc herr;s
anpl és 93-98 were prepared on_t sa cal e using the techniques o
paral | el vagyﬁ'ﬂfﬁé%P@wy&%m%ﬁdwﬁﬁmpﬁ%ﬁﬁﬁ described in detail for
Exanple 93, with any variations in procedures being noted for Exanples
94-98. 15 Exanpl e 93 Preparation of

(2R) 44-[ (pyri di n- 4-yl ) met hyl ani no] E22mele93 eno[ 2, 3- d] i soxazol - 3-yl -
phenoxy] pr qraparatiét of (2R)-1-[(pyridin-4-yl)methylamino]-3-[3-thieno[2,3-d]isoxazol-3-yl- -

phenoxy]propan-2-ol

MDL 813674
=
N Eaad
| T 1 H bu ~F

N
~ o/

20 Add 8 mL of a solution of (R)-3-(3-epoxymethoxyphenyl)thieno[2,3-d]isoxazole
(example 4, 0.22 g, 0.0008 mol) in acetonitrile-water (4:1) to a mixture of 4-
(aminomethyl)pyridine (0.435 g, 0.0040 mol), and shake and heat at 70°C for 4
hours. Cool to room temperature and work-up as described for example 11. Purify
the crude material using a 5g silica gel SepPak cartridge eluting sequentially with

25 dichloromethane, and then with 3% and 5% methanol in dichloromethane. Combine
the desired fractions, concentrate and further purify the residue a 5g silica gel
SepPak cartridge eluting sequentially with 2%, 3% and 5% methanol in
dichloromethane to give the title compound (0.083 g, 27% yield), LC/MS (APCI,
condition 4), m/e 382 (MH"), retention time 3.52 min.

30



M DL 813674 SON WOHHI /N E17N( O 20 Add 8 nL of a solution of
(R) - 3- ( 3- epoxynet hoxyphenyl )t hi eno[ 2, 3-d) i soxazole (exanple 4, 0.22 g,
0. 0008 nol ) wHopeizonitrile-water (4:1) to a mxture of 4-porrusonszdss
(am nonet hyl ) pyri di ne (0.435 g, 0.0040 mwb-), and shake and heat at 70C for
4 hours. Cool to roomtenperature and work-up as described for exanple 11.
Purify the crude nmaterial using a 59 silica gel SepPak cartridge eluting
sequentially with 25 dichl oronet haneg EHQ IE Bgn with 3% and 5% net hanol in
di chl oronet hane. Conbi ne the desire ns, concentrate and further
purify the rePBrepaeatoned (2R}-1-¢H24-tetthyBadnaphthalendtyglaating - 3{B-thienof2)8+ al | y
with 2% 3% and 5% net hanol i di c‘h:'{olm,’met hﬂne tov%i ve the title conpound
(0.083 g, 27%yield), LC M 8 Z0- Y IRINENOEHPIPPaREOk g (M), retenti on
time 3.52 mn. 30 WO 01/19833 PCT/ USMDI2488675 - 100 Exanpl e 94 Preparation
of (2R)-1-(1, 2, 3,4 tetrahydronapht hal en-1-yl am no)-3-[3-thieno[ 2, 3-
d] i soxazol -3-yl )ph e n oxy] propa n-2-ol MDL 813675 VH O4dH 50
Prepare as described for exanple 93 using 1,2, 3,4
. tetrahydro- 1- napht hyl am ne (0. 004, Al drich Chem Conmpany). Purify
C P z
' 5 'iﬁen -

the crude material using a 5g sili ge el uting
sequentially with hept anz:r@ yl ager¥te 2:3 ayd t h ethyl acetate.

- Conbi ne the desired fract |_ons cfincentrat e thn ﬁd’ft her purify the to
residue a 5g silica gel SepP Ooa'rtri dge eluting sequentially with
hept ane’ et hyl _ '

Prepare as described for example 93 using 1,2,3,4-tetrahydro-1-naphthylamine

(0.004 mol, Aldrich Chemical Company). Purify the crude material using a 5g silica
gel SepPak cartridge eluting sequenﬁally with heptane:ethyl acetate 2:3 and then with
ethyl acetate. Combine the desired fractions, concentrate and further purify the

10 residue a 5g silica gel SepPak cartridge eluting sequentially with heptane:ethyl
acetate 2:1, heptane:ethyl acetate 1:2 and then with ethyl acetate to give the title
compound (0.20 g, 60% yield), LC/MS (APCI, condition 4), m/e 421 (MH"), retention
time 4.27 min. |

15 Example 95
Preparation of (2R)-1-(1,2,3,4_-tetrahydro-ﬁ-carbolin-2-y|)-3-[3-thieno[2.3-d]isoxazol-3-
yl)phenoxylpropan-2-ol
MDL 813676

200 Prepare as described for exarhplé 93 using 1,2,3,4-tetrahydro-B-carboline (0.0012

| mol, Aldrich Chemical Company). Collect the precipitate from the chilled reaction
mixture and dry in vacuo at 50°C to afford the title compound (0.276 g, 77% vield),
LC/MS (APCI, condition 4), m/e 446 (MH"), retention time 4.28 min.



acetate 2:1, heptane:ethyl acetate 1:2 and then with ethyl acetate to give
the title conmpound (0.20 g, 60%yvyield), LG M (APCI, condition 4), W 421
(M), retwpdiresss tinme 4.27 min. 15 Exanpl e 95 Prepar at POTIUSN/24962
(2R)-1-(1, 2, 3, 4-tetrahydro- 3-carbol i-f42-yl)-3-[3-t hi eno[ 2, 3-d] i soxazol - 3-
yl ) phenoxy] propan-2-ol MJL 813676 OCom~N~ S |1 | v Hoff O 20 Prepare as
described for exanple 93 using 1, 2,3, 4-tetrahydro-j 3-carboline (0.0012 nol,

Al drich Chem cal Conpany). Coll ectEH}ﬁ R'gipitate fromthe chilled
reaction mxture and dry in vacuo—a'[“%UTto afford the title conmpound

(0.276 g, 7Preparatiah of 2REINS. 7-dimethoxychadi4-teirahydroigpquinelin-Rally3-13r et ent i on

time 4.28 mn. WO 01/ w 96 Preparation of
(2R} 1- (6, 7-di met hoxy- T %ﬂﬁé@;{%%?é@% (%réiﬁéoqué{%i I'n- -yF] -3-[3- (th

i eno[ 2, 3-d]i soxazol - 3-yl ) phenoxy] pmapansezbu MDL 813677 OCH3 O 'CH3 IV H
OH~ 1 | OPrepare as described for exanple 93 using 6, 7-di met hoxy-1, 2, 3, 4-
t et rahydr oi soqui nol i ne hydrog#il gqyi de (0.0012 m)l Al (HI ch Chem cal

Conpany). After extraction, B\ , Dhese’CHgoncentrat e the
organi ¢ phase and cﬁﬁe.mat 0g t he %e oncH,l ica gel eluting
sequentially withhptaeelhyl | 0 acet abp 2, ptaﬁ’ne ethyl acetate 1: 2,
ethyl acetate and then w (t)hNet hyl acetate: nethanol 9:1. Conbine the

desir®d fractions and concentrate to afford a residue. Reextract the
aqueous [Frasare aistdesdilt=d for examle 98 using B ialimethoxah@,3.44 chl or onet hane.

Combi ne, teq;%yar%(?so%%lnn% fink hyérgcﬁlgﬁded(océu@ rﬂng\mﬁ @?&Hl@ﬁtc%m@éﬁg) After

extraction, reserve the aqueous phase. Concentrate the organic phase and

chromatograph the crude material on silica gel eluting sequentially with heptane:ethyl

10 acetate 2:1, heptane:ethyl acetate 1:2, ethyl acetate and then with ethyl
acetate:methanol 9:1. Combine the desired fractions and concentrate to afford a
residue. Reextract the aqueous phase with dichloromethane:methanol 9:1 and

. d.ichloromethane. Combine, dry and concentrate the dichloromethane extracts, and
combine the residue with the material recovered by chromatographic'puriﬂcation.

15 Further purify the combined materials on silica gel (5 g) eluting with sequentially with
2% and 5% methanol in dichloromethane. Combine the desired fractions,
concentrate and chromatograph the residue on silica gel (5 g) eluting sequentially
with heptane:dichloromethane 1:1, dichloromethane, and 2% methanol in
dichloromethane to give the title compound (0.046 g, 12% yield), LC/MS (APCI, .

20  condition 4), m/e 467 (MH"*), retention time 4.05 min.

Example 97
Preparation of (2R)-1-[4-(4-methoxyphenyl)-3-methylpiperazin-1 -yl]-3-[3-(thienof2,3-
dJisoxazol-3-yl)phenoxy]propan-2-ol
25 MDL 813678

Sealt o




conbi ne the residue with the material recovered by chromatographic
purification. is Further purify the conbined materials on silica gel (5 g)

eluting wtRygegisgnatially wi.th. 2% and 5% nmet hanol in di gigraisaseiobane.
Conmbi ne the desired fractions, concentrl@-e and. chromatograph the residue

on silica gel (5 g) eluting sequentially wth heptane:dichl oronethane 1:1,
di chl oronet hane, and 2% net hanol in dichloronethane to give the title

d 467 (M
ot onti on s bs dtbbE I loxainblel (hlaceicF et Apfbny- 407 (M),
(2R) - 1-[ 4- (memptptmm(qmmzamnemmqm eanfyzthecmd ha®riEBuginda Sgciiizael

T T e ceeb akEAiRAgd b8 38aiertiaus it Hoptane i aeBid 7 Al Beaifed | or

exanpl e 93 hiptarg:dthyeitetdte 44 and ahywdetaw Ito give tl‘r@tlﬂyb@hp@ﬁmﬂdm 6.055% 12

mol , Acros). Burify th rud siljca SepPak
cartridye of€idh LG’@&S&EH‘&% %eﬁbaw& ﬁ‘?@“ﬁ’é‘ém %qgni Nand then with
hept ane: et hyl acetate 1:1 and et hyI acetate to give the title conpound
(0.21 g, 55% s yield), LC M (APC, conditi on 4), We 480 (MH ), retention
time 4.18 min. Exanple 98 Preparati le 98

4- (4-chlorop & 4-AP6 L 3

yl ) phenoxy] pp?gylh%agl Bg":l él n- 4- ﬂ*@qg 1@5%“%6789% & (ﬁﬁén%%ﬁ@&ofazol-s
Cl Prepare as described for e¥hpperoxylpropyl}piperidin-4-ol

usi ng. 4o (4-chl orophenyl ) - 4- hydr oxypi @i 43899

OIY\N O/H
\\\‘
H BH

Prepare as described for example 93 using 4-(4-chlorophenyl)}-4-hydroxypiperidine

(0.0012 mol, Aldrich Chemical Company). Purify the crude material on silica gel (5 g)
eluting sequentially with heptane:ethyl acetate 2:3 and then with ethyl acetate to give

15 the title compound (0.25 g, 64% yield), LC/MS (APCI, condition 4), m/e 485 (MH"), -
retention time 4.19 min.

Example 99
Step J, Scheme |l

20 Preparation of (2R)-1-(indan-2-ylamino)-3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-
propan-2-0l
MDL 814157

S o H\““ '\{
|| ] |N oH H
P4

25  Heat and shake a mixture of 2-aminoindan hydrochloride (0.186 g, 0.0011 mol,
Aldrich Chemical Company), (R)-3-(3-epoxymethoxyphenyl)thieno[2,3-d]isoxazole



(0.0012 nol, Aldrich Chem cal Conpany). Purify the crude material on silica
gel (5 g) eluting sequentially with heptane:ethyl acetate 2:3 and then
with et hyhw@eiosdze to give 15 the title conpound (0.25 por/Gsmmyicel d), LC MBS
(APClI, condition 4), W 485 (MH), ré®¥ention tine 4.19 nin. Exanple 99
Step J, Schene Il 20 Preparation of _

(2R) - 1- (i ndan- 2-yl ami no) - 3- (3-thi eno[ 2, 3-d] i soxazol - 3-yl - phenoxy) -

pr opan- 2ekampfeld, 146l 0.60085 MOIPj(BotéssiunNcéfb&bteQO%S@@tOGﬂBG nidijlepda

m xture of 2-am noi ndan h%/drogh Aldric

. oride (0.186 g, .0.0Q11 nol
Chant cal @AROMRL) PYOTh St 4G LrANORBSHRiE pAuctinh BRGITS Gler ASURATATe WO
01/ 19833 gk R ial B @G ; g t assi
car bonat en 'tg‘%.% SGEggﬁJt&ggzgéﬁﬁ'%n)a(%nd ] et#hllgnrglet:'z%q:ﬁw g\e/gtréfﬁ ﬁﬁtmglta ﬁgOEé.SSI o
Concent r #we throughesifiea ael (A9 gtSanPakragridge)de givethe titte Gompaurh(V- 188 9.y t he

crude, mMatgdii\alg é’é’?lfd?ligﬂgs ggg} cBR&INGD 9} :nﬁga ol (W’ﬁ%ﬁn‘i&fﬁ)ﬁr?ghﬁ‘ﬁlin.a ute

t hrough siTi’ca ge ak cartridge) to give e title conmpound
(0.139 g, 5 62% as a solid, LCM (APCI, condition 1), W 407 (MH),

tenti g | ' ol tate:
et hanol LA e Jreg e (163 R I Gnjiaeloi Gietir®y @ egtuin) § sSLIY of ") 2, 1
treat ed stharealdrydrageoichioridepntikthedreated selution reaches gpproxirpateiyph ds Stir

tratedn. ' ; . 651 Ll LDk t 10
i opu e 10 B VA BoncinkB¥ k. igeve e rSbitur B P ol Pt 20, G0
the 1pr edrgpwise with ethyhacetatedoafiord 8 whité péeaipjtatss 6Cpliest anddntthel e conpound as
e 5 SETRRS HEvafa o pEvHle Eid eg T s B8 cbpdllogiaging 1y - Tetentien
(2R) - 1- ( hydfochiexiié salt, G/ MSHARDI; &ddkimiﬂ)am{ 20B3(MHT)s etentioh-tBre/5.31 :
min. '

15 Example 100
Step J, Scheme |l
Preparation of (2R)-1-(cyclohexylmethyl-amino)-3-(3-thieno[2,3-d}isoxazol-3-yi-
phenoxy)-propan-2-ol

MDL 814160
f [l H on H
N
o

20
Prepare as described for example 99 using cyclohexanemethylamine (0.0011 mol,

Aldrich Chemical Company) without potassium carbonate. Concentrate the reaction
mixture under a stream of nitrogen. Purify the crude material by taking-up in ethyl
acetate and elute through silica gel (10 g SepPak cartridge) to give the title

25 compound (0.128 g, 60%) as a solid, LC/MS (APCI, condition 1), m/e 387 (MH"),
retention time 6.59 min.

Example 101
30 Step J, Scheme ll



phenoxy) - propan-2-o0l1 ML 814160 S HOH H O 20 Prepare as described for
exanpl e 99 using cycl ohexanenet hyl am ne (0.0011 nol, Aldrich Chem cal
Conmpany) W thi@bfeRft assi um carbonate. Concentrate t he I eaGidTaRkno/Bdesd Ur €
under a stream of nitrogen. Purlfy the epede material by.taking-up in ethyl
acetate and elute through silica gel (10 g SepPak cartridge) to give the
title 25 conpound (0.128 g, 60% as a solid, LM (APCI, condition 1), W

1 A iy i bt o

(2R) - 1- (i ndan- 1-yl am no) -3-(3-t hi eno[;ﬂo&rdzmoxazol 3-yl - phenoxy) -
propan-2-ol MDL 814161 S N :: WM 5 Prepare as described for
exanpl e 99 using racem cl-am noi ndan Al drich Chem cal Conpany)
Wi t hout potassium carbonate. Concentrate the reacti m xture under a
stream of nitrogen. Purify the cryd i p in ethyl
acetate and elute through silica - ge) to give the
title conmpound (0.147 g, %B8Y \(APC==/Condition 1), W
407 (M), 10 retention ﬁi rre|6 dﬁpl@lb‘Z Step J, Schene ||
Preparation of
(2S)-1-(4-fluorobenzyl am no) - ? met hyl - 3- (3-t hi eno[ 2, 3-d] i soxazol - 3-yl -
5 Prepare as described for example 99 using racemic1-aminoindan (0.0011 mol,

1mn

Aldrich Chemical Company) wiihout potassium carbonate. Concentrate the reaction
mixture under a stream of nitrogeh. Purify the-crude material by taking-up in ethyl
acetate and elute through silica gel (10 g SepPak cartridge) to give the title
compound (0.147 g, 66%) as a solid, LC/MS (APCI, condition 1), m/e 407 (MH"),

10 retention time 6.31 min.

Example 102
Step J, Scheme Il

Preparation of (25)-1-(4-fluorobenzylamino)-2-methyl-3-(3-thieno[2,3-d]isoxazol-3-yl-

15 phenoxy)propan-2-ol hydrochloride
- MDL814196

HCI

F

Reflux a solution of the example 7 epoxide (0.80 g, 0.0028 mol), 4-fluorobenzylamine
(0.52 g, 0.0042 mol; 1.5 equiv., Aldrich Chemical Company) and absolute ethanol (50

20 mL)overnight. Concentrate and purify the crude material by flash chromatography
on silica gel (gradient elution with 2% to 4% methanol) to give the free base of
example 69. Treat a solution of the free base and absolute ethanol with excess
ethereal hydrogen chloride, evaporate to dryness, and recrystallize the residue from
isopropanol to provide the title compound (0.34 g, 27% yield), m.p. 128-132°C, single

25 peak by chiral HPLC (Chiracel OJ column, elute with heptane:ethanol, 70:30, 0.75
mL/min, monitor at 237 nm). '



15 phenoxy) propan-2-ol hydrochloride MDL814196 S NCH HCI C | INs ON
Refl ux a solution of the exanple 7 epoxide (0.80 g, 0.0028 nol),

4-f| uor obaygyiymeeasne (0.52 g, 0.0042 nol, 1.5 equiv., Abpdrush2@sen cal
Conpany) and absol ute ethanol (50 .2®35nl) overnight. Concentrate and
purify the crude material by flash chromatography on silica gel (gradient
elution with 2% to 4% nethanol) to give the free base of exanple 69. Treat
a sol uti B&sS OuoLHn E£29BRS Fonhler eal

hydr ogen ﬂ;s Fﬂl&g@gdor at%ﬁgﬁhgbﬁgges%ﬁg%ggryséa |IZ4Z)§ f he I‘ESI due from
|sopropar56144t°/cﬁ,p537/?’od|e5ta$§6'ﬁl tle compound (0.34 g, 27%vyield), mp.
129-132C, single 25 peak by chiral HPLC. (Chiracel QJ colum, elute with
hept ane: et hanol, 70:30, 0.75 nUmn, nonitor at 237 nn). WO 01/ 19833

PCT/ USOY 24962 -105 Anal ysis: CalBxampled08or C22H21FN2CBS. HCl 58. 86%C,

4. 94%H, 58.449%C, 5.27%d, 5.86%N\ Exanple 103 s Step J,
Sehors | B ﬁ?@?ﬁeﬂ

(2S)-1-( SPrbpdraibh(mf (ﬂﬁa)nt-;& t&dldllm)ebbnzglamilho)’a'z-(r@tthBdBél[niet\dzm-d]imxam -

3-yl - phenoxy) pr opan- 2-oI dr aoch | NHC I 1 1
VCI 011 N C OH 1o Conden 8@%@%“%6‘@&%@“{@ 0028 not) and

3, 4-di chor obenzyl am ne (O. 0042 notMDRIBd41@h Chem cal Conpany), and convert
the purified free base (exanple 74) to

HCI

10 Condense the example 7 epoxide (0.0028 mol) and 3,4-dichorobenzylamine (0.0042
mol, Aldrich Chemical Company), and convert the purified free base (example 74) to
the hydrochloride salt as described for example 102 to provide the title compound
(0.66 g, 47% vield), m.p. 185-187°C, single peak by chiral HPLC (Chiracel OJ
column, elute with heptane:ethanol, 70:30, 0.75 mL/min, monitor at 237 nm).

15 Analysis: Calculated for C»H20Cl2N203S<HC| 52.87%C, 4.23%H, 5.60%N; Found
52.88%C, 4.26%H, 5.53%N

Example 104

Step J, Scheme |l
20 Preparation of (2S)-1-(3,4-difluorobenzylamino)-2-methyl-3-[3-(thieno[2,3-d]isoxazol-
3-yl)phenoxy]propan-2-ol hydrochloride
MDL 814198

Condense the example 7 epoxide (0.0023 mol) and 3,4-difluorobenzylamine (0.0035
25 mol, Aldrich Chemical Company), and convert the purified free base to the
hydrochloride salt as described for example 102 to provide the titie compound (0.44



t he hydrochloride salt as described for exanple 102 to provide the title
conpound (0.66 g, 47%vyield), mp.185-187C, single peak by chiral HPLC
(Chiracel QyogHogsyn, elute with heptane:ethanol, 70:30, 1508590k

nonitor at 237 nm. is Analysis: Cal cul abed for C22H200 2N2QBSHCI  52. 87%C,
4.23%1, 5.60%\, Found 52.88%, 4.26%d, 5.53%N\. Exanple 104 Step J, Schene
Il 20 Preparation of

y1 ) phenoxy b BHIEa 3 Y AR <l bRk o ahidy MO\ RRd DY BRI &,
VEN Y, Feuﬁemmtaﬁeeetaamﬂpmsa @:PBxildmir(, On6HiRRB at287 naMS (Cl,

3,4-difl uorob | am Q035 25 not, Aldrich Chem cal Conpany), and
convert thé“?)‘ﬁ %/)i }n@éﬂﬂ se to the hydrochloride salt as described for

exanpl e 103\rfa<lysi§ o@algglatedeiol ChiHBFNYMREWIO! 66.5899:0YA.83% L0 8DUGTFbURPO 24962
177-179C, single peak by chiral HPLC (Chiracel QJ

-106 g, % el d) .
col um, %\Ptﬁsﬂé’&é‘%‘:’e&\'hanm 70:30, 0.75 mm n, nonitor at 237 nm,

VS (CI, rret hane) W 431 (M#4). Anal ysis: Cal cul ated for C22H20FN2CBSHC
56.59%C, 4.53%1, 6.00%\, Found s 56.53%, 4.50%d, 5.95%N\ Exanple 105 Step
J, Scheme || Preparation of Example 105

(2R) - 1- (adzg@@gagcﬁleryéﬁm no) - 3- (3-thieno[ 2, 3-d] i soxazol -3-yl- 10

phenoxy) - pr opan- 2- ol
Preparation of (2R)-1- (adamantan 1-y|am|no)-3-(3—th|eno[2 3-dlisoxazol-3-yl-

10 phenoxy)-propan-2-ol
MDL 814310

S

l|\ HOH

Heat and shake a mixture of 1-adam_antanamine (0.1686 g, 0.0011 mol, Aldrich

Chemical Company), (R)-3-(3-epoxymethoxyphenyt)thieno[2,3-d]isoxazole (example
15 4,0.15 g, 0.00055 mol), and ethanol (6 mL) overnight at 80°C. Concentrate the
reaction mixture under a stream of nitrogen. Purify the crude material by taking-up in
ethyl acetate and elute through silica gel (10 g SepPak cartridge) to afford the title
compound (0.17 g, 76%), LC/MS (APCI, condition 2), m/e 425 (MH"), retention time

3.33 min.
20
~ Example 106
Preparation of (2R)-1-piperidin-1-yl-3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-
2-ol

MDL 814316

25



MDL 814310 I | H OH H Heat and shake a m xture of 1-adanmantanam ne (0. 166
g, 0.0011 nol, Aldrich Chem cal Conpany),

(R) - 3- ( 3- evavwywsszhoxyphenyl )t hi eno[ 2, 3-d] i soxazol e (exarpivesootsed, 0. 15 g,
0.00055 nol ), and ethanol (6 mL) over#¥ght at 80C. Concentrate the reaction
m xture under a streamof nitrogen. Purify the crude material by taking-up
in ethyl acetate and elute through silica gel (10 g SepPak cartridge) to

afford t rﬁe&%ﬁe'a‘% degmggf(&nﬂlé 195 u%ﬁu@pwéﬂuﬁ@ﬁ%‘?ﬁé 0. OM‘ﬂmbl @Aldrieh, Ve 425

(M), retention ti 06 Preparation of

(2R) - 1- piGhaniical Company}- Aﬂemr@ﬁomosu tqturgmasm@ vateﬂﬁbw@msfwbﬁasan- 2-0l
MDL 81433:%@3: #Ie&t the Shifdf fDprb)@éolﬂl M@aQ&f @Iﬁff&tﬁé@ﬂe comhpounade/ 1679 @3%)Pr epar e

as descr or exanp 0. 0011 ol , ‘Al drich
Cheni cal LGIMSIAPCI, Mdnn&)méaﬁﬁ%ﬂ\ﬂldm reteﬂtlpnrtlme&ﬂamlﬁ-r ude material with
ethyl ether, and collect the solid. Dry the solid in vaco to afford the
titiel corrpound (0.16 g, 83%, LOM (APCI, condition 2), W 359 (M),
retention ti rre 2.12 mn. 5 ExamBxm g!é§101]11 Step J, Schene || Exanpl es
107-111 re are@i on the same scal e using the technl gues of parallel
synt hesi conditions are described in detail for Exanple 107,

\IIEMXt h iany 1%x%aﬁ1pr&r 1071 mﬁrerenprppareeldmtbe shmersgaleaising therteébraquesaf pacdiell 11.
anpl e
P synthesis. Experimental conditions are described in detail for Example 107, with any

10 variations in procedures being noted for Examples 108-111.

Example 107
Preparation of (2R)-1-(3,4-dihydro-1H-isoquinolin-2-yl)-3-[3~(1-methyl-1H-thieno[3,2-
c)pyrazol-3-yl}-phenoxy]-propan-2-ol

15 MDL 814911
4 \
By YQ@
|
'i'
CH,

Add a solution of 1,2,3,4-tetrahydroisoquinoline (Aldrich Chemical Company) in
absolute ethanol (0.0465 g, 0.200 M solution, 1.745 mL, 2.0 equiv.) o a reaction

20 tube. Add absolute ethanol (3 mL) to the reaction tube and then add a solution of -
(R)-1-methyi-3-(3-oxiranylmethoxy-phenyl)-1H-thieno[3,2-c]pyrazole and absolute
ethanol (example 8, 0.050 g, 0.200 M solution, 0.875 mL). Shake the reaction
mixture under Argon at reflux temperature overnight in a Bohdan apparatus. Cool
and concentrate to remove the solvent. Purify the residue by flash chromatography

25 (5 g silica gel SepPak cartridge) eluting in step gradient fashion sequentially with 2%

" and 5% methanol in dichloromethane, and dichloromethane:methanol:ammonium

hydroxide solution, 90:9:1. Combine and concentrate the desired fractions to give the
titte compound (0.0796 g), LC/MS (APCI, condition 3) m/e 420 (MH"), retention time
5.16 min.



Preparation of

(2R) - 1- (3, 4-di hydro-1Hi soqui nol i n-2-yl)- 3- [ 3-(1-nethyl -1 Hthieno[ 3, 2-

c] pyr azol - 3b hr/ivgsgnoxy] - propa n-2-ol 1s MDL 814911 / 1 \ pdraisebiddsoH N
CH3 Add a solution of 1,2,3,4-tetrahydri@-soqui nol'ine (Al drich Chem cal
Conmpany) in absolute ethanol (0.0465 g, 0.200 Msolution, 1.745 m-, 2.0
equiv.) to a reaction 20 tube. Add absolute ethanol (3 nL) to the reaction
tube and then add a sol ution of

(R) - 1- net hyl - 3- ( 3- oxi r anyl met hoxy- phenyl )-1 H-thieno[ 3, 2-c] pyrazol e and
absol ute ethanol (exanple 8, 0.050 §g(a_lﬁpl_§_)jﬂg\/l solution, 0.875 nlL). Shake

Bondan- appd BPAEtORSE (2Rl rflents A EIREEBL KB MABRE-SstanByle

residue by flash chromat ogr aphy piferddn-d-y)-piopan@edl SepPak cartri dge)
eluting in step gradient fashion seqmﬁﬁ%ﬁ with 2% and 5% net hanol in
di chl oromet hane, and di chl or onet hane anmoni um hydr oxi de sol uti on,

90:9:1. Conbine and concentrate t desired fractions to give the title
conmpound (0.0796 g), LC M5 (APCI diti on 3 Wé 420 (M), retention tine
5.16 mn. WO 01/ 19833 PCT. USOO/ 2 08 Preparation of

(2R)-1-[ 3-(1-net hyl - NgHe 2-C] pyraz.bl - K -. - 3- (4- phenyl -
pi perazin-1 -yl )-propa- %NDL 814913 / 1 ‘l , OHON | |
Nl

CH

Prepare as described for example 107 from 1-phenylpiperazine (Aldrich Chemical
Company) to give the title compound (0.0643 g), LC/MS (APCI, condition 3) m/e 449
(MH™), retention time 5.22 min. '
10
Example 109
Preparation of (2R)-1-[3-(1-methyl-1H-thieno[3,2-c] pyrazol-3-yl)-phenoxy-3-(4-
pyrimidin—z-yl-piperézin-1-yl)-propan-z-o!
MDL 814914

CH,

15 _
Prepare as described for example 107 from 1-(2-pyrimidyl)piperazine (Acros) to give

the title compound (0.0501 g), LC/MS (APCI, condition 3) m/e 451 (MH"), retention
time 5.00 min. -

20 Example 110 .
Preparation of (4-fluorophenyl)-(1-{2(R)-hydroxy-3-[3-(1-methyl-1H-thieno[3,2-
c]pyrazol-3-yl}-phenoxyl-propyl}-piperidin-4-yl}-methanone



| CH3 Prepare as described for exanple 107 from 1-phenyl pi perazi ne
(Aldrich Chem cal Conpany) to give the title conmpound (0.0643 g), LC M
(APCI, conyb #1108333) W 449 (M -14), retention tinme 5.20cTusew24962 Exanpl e
109 Preparation of (2R)-1-[3-(1-methyl®1 '

H-t hi eno[ 3, 2-c] pyrazol - 3-yl ) - phenoxy- 3-(4- pyrimdin-2

yl - pi perazi n-1-yl)-propan-2-ol MDL 814914 S N | | H. OHN~N CH3 15
Prepare as described for exanple hgm Baagasl- (2- pyrim dyl) pi perazi ne (Acros)
to give the title conpound (0.0501 g), LG M5 (APCI, condition 3) W 451
(MH), retention tinme 5.00 m Exanpl e 110 Preparation of

(4-fluorophenyl)-(1-{2(R) - hydr 2 % - h H-t hi enof 3, 2-
c] pyrazol - 3-yl) - pheno%& ropy | peri digk 4- ”
te O

pt h8none WO 01/ 19833
PCT/ US00/ 24962 -109 F49H5 N S ~ 8 0O0HI
N

7~ N CH3 |

N/
|
CH,

F

Prepare as described for example 107 from 4-(4-fluorobenzoyl)piperidine (Maybridge)
to give the title compound (0.0633 g), LC/MS (APCI, condition 3) m/e 494 (MH"),
5 retention time 5.29 min.

Example 111
Preparation of 1-(1-{2(R)-hydroxy-3-[3-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)-
phenoxy]-propyl}-piperidin-4-yl)-1,3-dihydrobenzimidazol-2-one

10 MDL 814916
NS a0
I I Ir!l OH ;\
-~
v o
CH,

Prepare as described for example 107 from 4-(2-keto-1-benzimidazolinyl)piperidine
(Aldrich Chemical Company) to give the titte compound (0.1027 g), LC/MS (APCI,
condition 3) m/e 504 (MH"), retention time 5.08 min. :

15 .

Example 112
Step N, Scheme lli .
Preparation of {+)-1-[(N-Benzyl-N-methyl)amino}-3-[3-thieno[2,3-d]isoxazol-3-
yl)phenoxyl-2-propanol (compound 1, Scheme |ll)



F Prepare as described for exanple 107 from 4-(4-fl uorobenzoyl) pi peri di ne
(Maybridge) to give the title conpound (0.0633 g), LG M (APC, condition
3) V& 494 (NvBhirsasy etention tine 5.29 mn. Exanple 111 Pre@dgdbhfm Of
1-(1-{2(R) - hydroxy 3-[3-(1-nethyl -1 H-thiteno[ 3, 2-c] pyrazol -3-yl)-

phenoxy] - propyl } - pi pe(di n-4-yl)-1, 3-di hydr obenzi m dazol -2-one 10 ML
814916 N S OI H~, OHN N CH3 Prepare as described for exanple 107
from 4-(2-ket o- 1- benzi m dazol i nyl ) pi peridine (Al drich Chenical Conpany) to

give the title conpound (0.1027 g), LC M5 (APCI, 3) W 504
(MH), retention time 5.08 mn. Example 1 eme |11
Preparation of \

()-1-[(N-Benzyl - N-net hyld ani no] . ie 3- dPHsoxazol - 3-

yl ) phenoxy] - 2- pr opanol ¢{Coppeusd 1, Scherfd 119 WD 01/ 19833 PCT/ 1 TS00/ 24962
“1to soN o cH 0 Nlixl| Addlpot assi um t - but oxi de (2.83 g, 0.025 nol) in
smal |l portions to a stirre eﬁl ution of

3-thieno[ 2, 3-d]i soxazol - 3-yl - &ﬁenol éexanpl e 1, 0. 025 nol ; conpound
10,  scheneAddhRgtagsivmdiviaxide lﬁﬁ)nallm-qn$éﬁ asiregd)solytigpichy | - N

geg 2??82:1 ”ﬁﬁxﬁi@%*& Ii8ExdPol- Q%F—Bﬁéﬁtﬂ (éxampl8 1, 858 82078 nol; RoRPBUARD 96,
scheme ill) and dimethylformamide (50 mL), and then add (x)-N-methyl-N-

5 (phenylmethyl)oxirane-methanamine (1.5 g, 0.0085 mol, prepare as described in U.S.

patent 3,336,196; compound 18, scheme lll). Stir at room temperature for 30 min.,
warm to 50°C and stir for two hours. Cool to room temperature, dilute with water (100
mL) and partition between ethyl acetate (500 mL) and water (500 mL). Separate the
organic phase and extract the aqueous phase with ethyl acetate (2x300 mL).

10  Combine the organic phases, dry (MgSO.), filter and concentrate in vacuo.
Chromatograph the residue over silica gel, elute with 18:1 dichloromethane:methanol
and concentrate the desired fractions to give the titte compound.

Example 113

15 SteplL, Scheme Il
Preparation of (2R)-(-)-1-benzylamino-2-methyl-3-(3-thieno[2,3-d]isoxazol-3-yl-
phenoxy)propan-2-ol

Stir a solution of toluene-4-sulfonic acid (S)—2-hydmx9-2—methyl-3-(3-thieno[2,3-

20  d]isoxazol-3-yl-phenoxy)-propyl ester (intermediate prepared as described in example
6, 2.45 g, 0.00533g) and tetrahydrofuran (40 mL), and treat dropwise at 0°C with a
solution of benzylamine (0.57 g, 0.00533 mol, Aldrich Chemical Company) and
tetrahydrofuran (10 mL). Stir overnight at room temperature, concentrate in vacuo
and partition the residue between ethyi acetate (100 mL) and water (100 mL).

25 Separate the organic phase, dry (MgSOQ;,), filter and concentrate in vacuo. Purify the



patent 3, 336, 196; conpound 18, scheme I11). Stir at roomtenperature for 30
mn., warmto 50C and stir for two hours. Cool to roomtenperature, dilute
with wat ery@ d@@9s33nl) and partition between ethyl acet atect/6$0/24d62) and
water (500 nlL). Separate the organi clPhase and extract the aqueous phase
with ethyl acetate (2x300 nlL). to Conbine the organic phases, .dry (MgSH),
filter and concentrate in vacuo. Chronmatograph the residue over silica

gel, elu esired
gel . &l Ugsiihd Py/ﬁ%rﬁcrﬁbﬁﬁ W@@ggggﬁgw@m quﬁlcm%ﬁfégﬁérf_é Pitfof]es!
Pr epar at ito gwefthe free base of the title compound. The maleate salt may be prepared as

(2R) - (- );Sj%g t hyl -3-(3-thieno[ 2, 3-d] i soxazol - 3-yl -
phenoxy) 3 wﬁl&éﬁ'ésgerm CH3 OH OWN Stir a solution of
t ol uene-4-sul fonic acid (S)-2-hydroxy-2-nethyl-3-(3-thieno[2,3 20

d i sogazol - 3-yl - phenoxy) - propggfgéé?g q'aéwgrfsg d| ate prepared as descri bed

in exanple 6, 2.45 g, 0.0053 furan (40 nL), and treat
dropwi se DatreSdptor-timdisg aﬁnmes obmembrripeuadd werersvalutedizagording)dIREr ability

Al drich Chenj cal ‘tetrahydrof.ur ht at
room t enf@f ‘{Eﬁé"“d@@w ?%l'?%’of“ﬁ a§§8[]%’are§n‘8 tﬁ%féflﬁnﬁ CPWBE’P%%?B%%" %t ween
et hyl acefatptd foﬁe)te@t%nwiﬁ.lﬁd td Adcethi-spiperopertinding dirdutly cogelated tphase,
dry (MgSH), fil ?,nd conce rate in vacuo. Purify the WD 01/19833

PCT/ USOO/'témgafﬁ’ﬂ orde JREEPKY- 1 ash chromat ography (silica gel, elute
with;9:1 dichloronethane: methanol) to g| ve the free base of the title
corrpound. The nal eate salt mab %?Fg descri bed for exanple 66. 5
Receptor Binding Assay D4 rectp ’ﬁga M ties of the conpounds wer e

eval uat eqy¢ 298 ¢hittiah @nibiftinic Rilhéy tdélls ts&blyeﬁawsfedtédl diith weian3b, sedepesrone as
conpared to t he_ ref erence conpoun cP > avs (75% confluency) without
(D4.2 sub-type) were grown in NUN cell fa ones or 5 days (75% y)
a media change and removed with versene (approximately 19 mg of cells per cell
15 factory tray). The cells were then centrifuged in a Sorval centrifuge for 10 min, 5000
rpm (GS3 rotor) and the pellets quickly frozen in liguid 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 MgClz, 5 mM KCl,
1.5 mM CaCl,, 120 mM NaCl, pH 7.4) was added. The cells were then vortexed to
20 resuspend pellet and homogenized with a Kinematica, CH-6010 Kriens-LU,
homogenizer for 15 seconds at setting 7. Concentration of receptor protein was

determined using the Pierce BCA assay.

Total Spiperone Binding Assay
25  The incubation was started by the addition of 100 ul- (50 pg protein) membrane
homogenate to a solution of 300 pl incubation buffer and 100 i (0.25 nM final conc.)
3H-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 fittering using a
30 Packard Harvester. The samples were filtered under vacuum over glass fibre filter
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 ovemight and 35 wl of Microscint-O



The potency of the test conpound to reduce 3H- spiperone binding directly
correlated to its binding affinity for the receptor. 10 D4 Receptor
Prepar ati on WiFly¥83 (human enbryoni c ki dney) cells stably dcraRséaeted with
human D4 receptor (D4.2 sub-type) were-lg2-own in NUNC cell factories for 5
days (75% confluency) wthout a nedia change and renoved with versene
(approximately 19 ng of cells per cell 15 factory tray). The cells were
then centri r)
and o pel  4pERY| Hadpdid, St Fllds) vefd3ehith, o dfed iR e PoBiir o el ),
used in bi r(ﬂnng.ltespelywelmhen used in the assay, cells were thawed on ice for
20 mn and then 10 nL of incubation buffer (50 MM Tris, 1 nmM EDTA, 4 nM
MCl 2, 5 MM KCl, 1.5 mM Cad 2, 120 mM NaCl, pH 7.4) was added. The cells
were then vortexed to 20 resNtsrp-&péciﬂd Bmdmgmsbayrmem zed with a

Ki nemati ca,_CH 6010 Kriens-LU, ormgenl zer for igconds at. settin 7

Concent$ at i 18 thcubztiog Was ﬁ?’&‘blbﬁ thes d‘!i@'b%mgdl‘h ¢ g9 P Wbmf‘é“

Tot t11ea._. he
2ad 1§ o of CTEHefaB3 Sichds 206 sithodberEnbumlf 100 o SHpBreDRir %f
300 | i nculmnemhamudmmed inbbrosilicate glase Yiahko 0i25aiM dioalocgne. ) ZddsTH0per (8agM 90

ool ypr oby! e Pt o doBemite Tpesshis SRkl dhe o oBl aiiarigd and

i ncubat ed afissolvedin tissubatiort buffer) dn 98Qvelil polymepyldite ptate‘sd(mg‘ll_r paCWem)n The

st opped b Llterin si rvest

1L or St RiAes Bats Thitaked ang) ewaR Aot telperipie, L5 TAES £t Wi, tme

pr asgazed Itl_lﬁé b?\dlhtgll‘e&ctsdih Gzaa%wemewmemmgm Tiee fiftérs)wére vadshaty! anﬁib%%rhudf er
e ters wer ce cQ

TPTS" bui £ g e S5 prédedute 45 I R o binding BssaY PESFDe8 APy © GRtSTIanT of

M crosci nt s@emgaamg&amempsom 24962 -112 (Packard) was added. The

pl ates were seal ed and counted in the Packard Top Count (3 i nut es per

wel I). Non-Specific Binding Assay for D4

15 Displacement Binding Assay

The incubation was started by the addition, in 96-well polypropylene plates (1 mL per
well), of 100 pl (50 ug protein) membrane homogenate to a solution of 200 pl incubation
buffer, 100 pl (0.25 nM final conc.) *H-spiperone (90 Cifmmol, Amersham, diluted in
borosilicate glass vial) and 100 pl of test compound that was prepared from 1 mM stock
20 dissolved in DMSO and stored ét -20°C in polypropylene 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 uM and then at a range of
concentrations chosen such that the middle dose would cause about 50% inhibition of
30  *H-spiperone binding. Specific binding in the absence of test compound (Bo) was the
difference of total binding (By) minus non-specific binding (NSB) and similarly specific
binding (in the presence of test compound) (B) was the difference of displacement



5 The incubation was started by the addition of 100 pl (50 jig protein)
menbrane honbgenate to a solution of 200 pi incubation buffer, 100 pJ
3H spi per anon98s3Ci / ol ,  Anersham diluted in borosil pcaUSNgEEmss vial to
0.25 nMfinal conc.) and 100 pl (30 gM3-finat conc.) of fresh dopam ne
. (Research Biochemicals Inc., light protected and dissolved in incubation
buffer) in 96 wel | pol ypropylene plates (1 nL per well). The 10 plates were

vor t exed piih ?l hﬂﬁmcﬁisﬂééiﬁﬁ‘dirﬁ'ﬁbe@&r QC&Q&a@@et@MﬁH&G $froAt aMihibitiohi me

t he blndlng reac Ion was stop tering |ters were washed and
counted resfonge ewved mﬁ%ﬂﬁ@gmeﬁmcew?tpa@tesbmpw dassay descri bed
above to give the non- specific binding value (NSB). 15 Di spl acenent

Bi ndi ng Assay The incubation was started by the addition, in 96-well

pol ypr opyiwae colculated kyitheCheag andiErusfoff teanskamagien:( 50pg pr ot ei n) menbr ane

honobggnate to f 200 pl incubation buffer, 100 pl (0.25 nM
final ?conc ) ﬁ@?}@ 8@14‘2 90 C lmol, Anmersham dil uted in borosilicate

gl ass vi atherard Ibomqodomrﬁentratnc!n oﬁr‘?ﬁsapmtrmneauswhén ghepassay dndoko lisnthest ock

vials untsconferl IR, of Ehdtone et BoRRiorRC sk 00ETseme P F0C

The pl at éindivgy eonditiohsexed and i ncubated at room tenperature for 90 m nutes
at which time the binding reaction was stopped by filtering. The filters
wer e washed and counted using the same procedure as in the total binding
assaypdescri bed above to gi vMK-801 ﬂtﬂBbWBFMIce25 bi ndi ng val ue (BD).

Cal cul at Th t d .1 II M and
Chen at . oY cokse- SRR orge chaBeirete ey bt oo s ERfhaioh £l &
Cﬁusebab@nﬁ fémﬁ(l lbérahbtl ths()MKé%O‘BMdBpfcﬁbemmfrbcamf be ;ant&yonizedi b{)hméeh ng( IB _rll_)
t he absence es 0 S ifference al . bi ndi n

M nus nor?eé'ﬁg%qt'lcl g ﬁﬁ%ﬁ)")aﬁ\r%s% Pﬁ??séqme EPUEEr§ f@e"%fqi'awwg drig '? he
presence dah,ﬁ,gﬁétlongonpound) (B) was the difference of displacenent WO .

01/ 19833 PCT/ USQQ 24962 -113 binding (BD) m nus non-specific binding
(NSB)S | C50 was determined froman inhibition response curve, logit-log

pl ot of G Bwr\C5TRRREMIdeAdre0 NndilidusiRt placstinuavtivity boxes ( 8 mice/drug) 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
20  behaviors 15 minutés 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
prior to MK-801 administration. EDse values and 95% confidence limits are

calculated by Litchfield and Wilcoxon method.

25 The following table contains information about the preparation of compounds
within the scope of the present invention. The Example Number (column 2) refers to
an exact or analogous procedure that may be used to prepare the Compound

Number (column 1).



Ki was cal cul ated by the Cheng and Prustoff transformation: s Ki= 1C50 /
(1 + [L]/Ko) where [L] is the concentration of 3H spi perone used in the
assay and Kiyd gi/dsg di ssociation constant of 3H spi per ongcqaisasasoeed

i ndependent|y under the same binding ggpditions. 10 MK-801 Stereotypy in
M ce Mk-801 dose-dependently induces characteristic stereotypy marked by

| oconbtion and falling behavior. This MK-801 i nduced behavi or can be

ant agoni zed @y novel neuroleptic agents. This assay can al so assess tine
cour se effeigs following drug admnistration. 15 CD-1 or C57 nmale mice are
i ndi vi dual | y#pl aced in activity boxes ( 8 mce/drug) and allowed to
acclimate f 60 m nutes. The mce are then adm ni stered test conpounds
either i.p.,.§s.c., or p.o., at 15, 30, or 60 minutes prior to MK-801 ( 0.2
myl kg). admifi stration. Mce are observed for the presence of |oconption
and falling¥0 behaviors 15 m nutes follow ng MK-801. For the duration of
action studies the test conpounds are admnistered i.p., s.c., or p.o., at
30, 60, 1207=180, and 240 minutes prior to MK-801 adm nistration. ED50

val ues and % confidence limts are calculated by Litchfield and WI coxon
met hod. 25 e follow ng table contains information about the preparation
of - conpounds» within the scope of the present invention. The Exanpl e Nunber
(col um 2) rgoers to an exact or anal ogous procedure that nay be used to
prepare the npound Nunber (columm 1). WD 01/19833 PCT/ USOQ 24962 -114-
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1. A conpound of Fornula I

-137- What
NL/ 1 S OCHX(RL)(R2)CH2 N(R3)(R4)

is clained

Formul a | wbomgsbmr naceutically acceptable salt or stereorageeisdzher eof ,

wherein X is N(CH3) or 0; RlL is OH ess5Cl. 6 al koxy;

R2 is Hor C

., alkyl;

to R3 is (CH2)11.Q CH2CH(OH)Q CH(CH3)Q 1,2, 3, 4-tetrahydronapht hyl ,

I ndanyl, or

adamantyl ,

wherein 0 is thienyl,

phenyl ,

pyridyl,
cycl ohexqnyl ,

substi tutjed with
Cl-6

Cl.6 al kyl,

Tndol yT,

I ndazol yI
| H{ pyrazol o

4, 3- c] py
noi et i es
dr oxy, S

cyclofjexyl, 1,

sel e
trifluorone

furanyl,
- met nyl enedf oxyphenyl ,
ridyl, and 15 Qis o

I ndependent | y
O 2NH2,

ptional |y

hyl , or

napht hyl ,

tted from hal o,

cyano, and

Cl.6 alhyl;

d R4
TO— N\ @i

or R3 and R4, together with the

f Arma
Ot

nor phol

nis 1o 2 20 R is Hor
ni trogen Heh—R3—&
1, 4- di ox@- 8- azo- spigr o[ 4. 5] deganyl , Qigper azi npd ,

At t A~ha
UL L ACTTTC y

hyl ,  pi peridinyl,

pyrrolidifnyl, azod2nyl, 1,2|%%, 4-tet&hydr oi si®ui noti nyl,
1, 2, 3, 4t gtrehydroB
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25 carbolinyl, 4,5,6,7- tetrahydrothlenyI[S 2- c]pyrldyl or 8-aza-
bicyclo[3.2.1.] oct ane, each of which may:be nono- or i ndependent ly di-
substitut ed wh hinobdl 0. C1.6 al kyl, C1.6 al koxy, C(O)phenylpcrr@gomﬁblrz

O phenyl or (CH2)niZ, 111111 11111111];3&.11111 [0, | 1 a s WO 01/19833
PCT/1JSOQ0 24962 -138 Z is benzisoxazolyl, i ndazdl| yl, benzi sot hi azol yl ,
benzot hi enyl, pyrimdinyl, pyr| dyl, 1, 2-nethyl enedi oxyphenyl or phenyl,

and 5 Z, CyiteH I RSALAALV A FHETy—are optrpratty suost i t o dg/\nth one or
t wo noi et| tly sel ected fromh al koxy,
hydr oxy, t |f| uoromet hyl, S(O) 2NH2, or cy and 10 m sOpr L provided
that when RL is OH R2jls H (1) RAis H B ' where nis 1
or 2, thenjQ cannot be |indolyl 15 or phen) \ form
pi per azi nyI substi with (CH)YnY., whenlmis 1, then Zf c&hnot be
phenyl . 2. | A corrpound gccording to claim| V\,herei n Qis thi %_‘uyl or
pyridyl; ZooOI’ R3 and R% together with thg nitrogen atom oS/\/m ch R3 and
R4 are attgched formlipi perdnyl . 3. The cbnpound accordi np %) claim2
which is (2R)-2-nethyl -|1- (3-t hi eno[ 2, 3- . c
d] i soxazol 43-yl - phenoxy]) - 3- [t hi enophen-2-y|] nethyl)-am no-jpr gphan- 2- of . 4.
The conpoufpd according jto claim2 which is| (2R)-2-nethyl-2¢[ &yridin-3-
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25 yl met hyl ) -am no] - 3- (3-t hi eno[ 2, 3-d] i soxazol - 3-yl - phenoxy) - pr opan- 2- ol .

5. The conpound according to claim2 which is (2R -2-nethyl-1-[(pyridin-2
yl met hyl ) wAdhi@ss33- ( 3-t hi eno[ 2, 3-d] i soxazol - 3-yl - phenoxygroge0psvez 2- 0l . 6.
The conpound according to claim2 which is (2S)-1-(2-thienyl nmet hyl am no) - 2-
met hyi - 3-[ 3-t hi eno[ 2, 3-d) i soxazol - 3- y’¥phenoxy] propan-2-ol . 30 7. The
conpound according to claim2 which is (2S)-1-[4-(3-chl orophenoxy)-1-

pi peri di WM;@-;@M@_Q&S- [ 3-t hieno[ 2, 3-d] i soxazol - 3-yl - phenoxy] pr opan- 2- ol .
[ I CL Ms LIl WO 01/19833 PCT/ US00/ 24962 -139 8.
The conpound according to claim2 which is (2S)-1-[4-(6-
fl uor obenzol[ d}i - b
peri di n- 31 yl ]b@wwpgff‘@qlﬁ?éno[ 2, 3-dl i soxazol -

T

3-yl - phenoxy] propan-2-ol . 9. &.conmpound according to claim2 which is
(2R) - 2-met hyl -1-[ (pyri di n-4-

10. The conpound accordi ngr¥Q/cl ai 182 which is (2R)-1-[4-(6
fl uorobenzo[ dl i soxazol -3 :
goxazol - 3-yl - phenoxy) propan-2-ol. 11. The
conpound according to clai m D-wBHO(R, IR, ~+N(B;XR)enyl et hyl ami no) -2- 10
met hyl - 3-[ 3-t hi eno[ 2, 3-d] i soxazol - 3-yl - phenoxy] propan-2-ol. 12. The
conpound according to clainFarmdta¢h is (2S)-2-nethyl-1-[(pyridin-3-

yl methyl )a m no] - 3-(3-thieno[ 2, 3-d] i soxazol - 3-yl - phenoxy) propan-2-ol . 13.
The conpayianaacautidaigadoeptable saltondierebisomet i@redt; net hyl - 1- [ (pyri di n- 2-

yl met hyl m.no] - 3- (3-t hi eno[ 2, 3-d] i soxazol - 3-yl - phenoxy) propan-2-ot. 15
14. The find according to claim2 which is (4-fluorophenyl)-(1-{2(R)-
hydr oxy- 3- [is(N(CH@oh®; - | H-thieno[ 3, 2-c] pyrazol -3 yl)-phenoxy] - propyl } -

pi peridin-4-yl)-net hangne. 15. The conpound according to claim2 which is
1- (1-{2(R) .Aiﬂy'ar%i“ér gﬂfé'ﬂ?@ net hyl - 1

H-t hi eno[ 3, R;ie]HPur @7&dlkyd; ! ) - phenoxy] - propyl } - pi pe(di n-4-yl)-1, 3--
10- Rs is (CH2)s Q, CH2CH(OH)Q, CH(CH5)Q, 1,2,3,4-tetrahydronaphthyl, indanyl, or
adamantyl, wherein ‘

Q is thienyl, phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyt,
cyclohexyl, 1,2-methylenedioxyphenyl , cyclohexenyl, 1H-
pyrazolof4,3-c]pyridyl, and

15 | Q is optionally substituted with one or two moieties independently
selected from halo, C1.s alkyl, Cq.s alkoxy, hydroxy, 'S.(O)zNHz,
trifluoromethyi, 6r cyano, and

nistor2;

20. R4 is H or C4 alkyl; or

Rz and Ry, together with the nitrogen atom to which R and Ry are attached, form
1,4-didxa-8-azo—spiro[4.5]decanyl, piperazinyl, morpholinyl, piperidinyi,
pyrrolidinyl, azocanyl, 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-5-

25 carbolinyl, 4,5,6,7-tetrahydrothienyl[3,2-c]pyridyl, or 8-aza-
bicyclo[3.2.1.]octane, each of which may be mono- or independently di-
substituted with halo, C1.¢ alkyl, C4.¢ alkoxy, C(O)p'henyl, OH, CN, O-phenyl or
(CH)mZ, |

AR T



20 di hydr obenzi m dazol - 2-one. 16. A corrpound' according to claim2 wherein
R is OH R is H R3is (CH2)11 Q or 25 R3 and R4 together with the

ni trogen atagplbfieghy ch R3 and R4 are attached form pi perigimaydopdgs - N
1. 17. A conpound according to claim16 wherein Qis thienyl. 18. The

conpound according to claim 17 which is-®¥R)-1-(4-thieno[2, 3-d]isoxazol - 30
3-yl - phenoxy) - 3-[ (t hi ophen- 3-yl net hyl ) - am no] - propan-2-ol. 19. The conpound
of claim 17 which is (2R)-1 -(4-thieno[2, 3-d]isoxazol - 3-yl - _

phenoxy) - 3-[ (t hi ophen-2-yl met hyl )-am no] -propan-2-ol. I I I I 1 1 1 1 1 I I
I I 1 1 MS I WO 01/ 1283 3benZisoxasly), idiagdyl, bardsathiazdlyle beozgibieny, of

| aim 17 which i 2R) - 1- (3-t
ghg?lgqu) - 3- I[ ((:t h; ipglen2 2- yl( met Wﬁﬁ?ﬁo%‘lﬂ% %keéﬁ“é/*%”*?%"%'o?ﬁa%lﬁﬁa' ' of
claim 17 which is (2R)-1-(3-thamho[ 2, 3-d] i soxazol - 3-yl

phenoxy) - 3- [ (t hi ophen-3-yl met hyl ) am no] propan-2-ot. 5 22. A conpound
accor di ﬁg to claim16 wherein Qis pyridyl. 23. The conpound of claim 22

which is (2R) 1-[ (pyridi nz%M(OH)ﬁhbhymﬂm@heﬁyl[ai?eoptlonally substituted W|th one

t hi eno[ 2, 3-d] i soxazol - 3-yl - phenagx ) Q ound _of claim
22 whi E:h is ](2R) 1- [(pyr?/dl n- M@(ﬁyﬁié)s |gﬁ§pgg]de§tl)( gelected?rormhalo

t hi eno[ 2, 3-d] i soxazol - lﬁcﬂé]nh reky, trif M of
claim?22 which is (2R)- 1 [(pyr|?ﬁ1§ met hgtlj)a%trnolflbr%@ethwes Hy%(i'

t hi eno[ 2, 3-d] i soxazol - 3-yl - ph&t¥dR9) 3%t opan-2-ol . 26. A conpound accordi ng
to claijn 16 wherein R3 and R4, together with the nitrogen atomto which R3

and R4 are attached, form p| peridinyl.
misOor1;

provided that when Ry is OH, Ry is H:
(1) RsisH,andRgsis (CHz)nQ where n is 1 or 2, then Q cannot be indolyl
15 or phenyl; or
(2) Rsand R4 form piperazinyl substituted with (CH2)mZ, when mis 1, then
Z cannot be phenyl.
2. A compound according to claim 1 wherein
Q is thienyl or pyridyi;
20 or Rz and Ry, together with the nitrogen atom to which Rz and R, are attached,
form piperidinyl.
3. The compound according to claim 2 which is (2R)-2-methyl-1-(3-thieno{[2,3-
dlisoxazol-3-yl-phenoxy)-3-[thienophen-2-yimethyl)-amino-propan-2-ol.
4. The compound according to claim 2 which is (2R)-2-methyl-1-[(pyridin-3-
25 yimethyl)-aminoj-3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol.
5. The compound according to claim 2 which is (2R)-2-methyl-1-[(pyridin-2-
yimethyl)-amino}-3-(3-thieno[2,3-dlisoxazol-3-yl-phenoxy)-propan-2-ol.
6. The compound according to claim 2 which is (2S)-1-(2-thienylmethylamino)-2-
methyi-3-[3-thieno[2,3-d)isoxazol-3-yl-phenoxy]propan-2-ol.
30 7. The compound according to claim 2 which is (2S)-1-[4~(3-chlorophenoxy)-1-
piperidinyl]-2-methyl-3-[3-thieno[2,3-d]isoxazol-3-yl-phenoxy]propan-2-ol.

—_—
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27. The compound according to claim 26 which is 4-(4-chl orophenyl)-1-{(R) 2-
I s hydroxy-3-[3-(thieno[2,3-d]isoxazol -3-yl)phenoxy] propyl } pi peri di n-4-ol .

28. The cevpeuoshsof claim 26 which is (2R)-1-[4-(6-fl| uorobesmadddi soxazol -

yl)pi peridin-1-yl']-3-(3 thieno[2, 3-d] %Szoxazol 3-yl - phenoxy) - propan- 2- ol .

29. The conpound of claim 26 which is

(2R)-1-[ 4-(6-chl orobenzo[ d] i soxazol -3- yl )pipe rid i

n-1-yl]- 3 (3- frhée&ﬂgauﬁd Qt]:éo?&ii w&la%:zw&rﬁaqzs 1{4-gpan- 2-ol . 20 30. The

conmpound of claim?2 2R) - -fluorob hi azol yl) -
pi per di n- 1-yl ]Iucgobenﬁqitﬂ@pza@l-éw')Emeagwri-x'l-?rm x'n%-f%r ’b‘%ﬂ?&aﬁ- isgyazol ~31 T)he
conpound of Ch? Eh&.ﬁ?&gj o(ZR) 1- (4- benzyl pi peri di n 1-yl)-3-(3

oxazol =3-yl -

t hi eno[ 2, 3-d] 1 enoxy propan-2-ol . 32 he conpound of claim
26 which9.s (Ihy cgmppwp;bamqr@ngto 9lam32(Aauqmsé%l&}-%-methmlsl-[(pyﬂdm~4-

wher el n Ro. andMERV ol B BHRnopR st onch SATRBHEO MO I LD Ra o e

at t ached,10. f oThe pompoand agmrdleg to Tlaien 2 wiihuin d2B}-1-44-46-m 33 which is

gZ(R g% éL hl[ :ngﬁzﬁgprgﬁr%itgﬁg%%? H é')rga %‘J“” Q'thlf noqz S_g]‘\!ysoxﬁ%sé%—rrpou nd of

cl ai m 33 whi cpheroxyRidpdn-26l.( 2- rret hoxyphenyl ) - pi per azi n- 1-

17T ek Botefihd S5ahahads dhit SRS SR et B

conpagind of chmtr_ryl3&3%30@{2l$d1s;bﬁ’3:zci1—3£yl—phémb)ty]woppm€rgu ) pi perazin-1-yl]-3-

(7t S 25 CaREBaR s B OB SRR e SeP T parooun of -

(3-thienof 2 3 MWMM}-@(&WM&W#G@@I@ULWmioxy)prcfpa&&-oll'he conpound of

clai m 33 ghi oy 1s (2R 1[4 G2- chlor ophany! ) b8Es AR -ibghcine2-
ylmethyl)amino]-3-(3-thieno[2,3-,dji_soxazo!—3—y|—phenoxy)propan—2-ol.

15 14. The compound accdrding to claim 2 which is (4-fluorophenyl)-(1-(2(R)-
hydroxy-3-[3-(1-methyl-1H-thieno[3,2-c]pyrazol-3-yl)-phenoxy]-propyl}-
piperidin-4-yl)}-methanone. :

15. The compound act:ording to claim 2 which is 1-(1 -{2(R)—hydroxy—3-[3—(1—
methyl-1H-thieno[3, 2-c]pyrazol-3-y|) phenoxy]-propyl}-plpendm-4-yl)-1 3--
20 dlhydrobenZImldazol-Z-one
16. A compound accord_lng to claim 2 wherein
R, is OH;
Rz is H;
Rsis (CH2), Q; or
25 Rs and R4 together with the mtrogen atom to which R; and R, are attached form
piperidinyl; and
nis 1. _ _
17. A compound according to claim 16 wherein Q is thienyl.
18. The compound according to claim 17 which is (2R)-1-(4-thieno[2,3-d]isoxazol-

30 3-yl-phenoxy)-3-[(thiophen-3-yimethyl)-amino]-propan-2-ol.

19. The compound of claim 17 which is (2R)-1 -(4-thieno[2,3-d]isoxazol-—3-yl-
phenoxy)-3-{(thiophen-2-yimethyl}-amino]-propan-2-ol.
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3- (3'th|eno[2 3-dJi soxazol - é yl - phénoxy) propan-2-ol. 39. The conpound of
claim 33 which is (2R)-1-[4-(3-chlorophenyl})pi pera2|n 1-ylJ-

3- (13-t hi eno|we dr/fbsissoxazol - 3-yl - phenoxy) - pr opan- 2- ol . 4q,CTﬁmn,§@@§)ound of
claim 33 which 1s (2R) 1-[ 4- (4- met hoxyphenyl ) pi per azi n-1

yl]1-3-(3-thieno[ 2, 3-d]i soxazol - 3-yl - pheri‘éR'y) propan- 2-ol : 41 The conmpound
of claim33 which is (2R)-1-(4-phenyl pi perazin-1-yl)-3-(3-

thi enol 2. 344 | s p@aRlndiutl of BEDRYYMBIGPR2R) 9 mieidie Tifsch@ZBYgE of ol aim

33 which is r oxy-
d] i soxazol - 3-yl ppba@qo)-},B)-[(mmpyh-]ijllpeﬂwk)amdo]pto})bammn| trile. 15 43. The

d of,cl 33 whi ' 2R).- 1- t = Vi
CompOune it e kel Sl I PR s
J1T-3° () enol2, 3 Gl axazol -3yl - phaory o S0 281 - 45 )%26232' ound
0t clal i 3 P%h; AHGTEPANIAGORING I GRIL1 Vebtei CFB BuBis. 3. "

d | | h
Cormound of 5! al e SomLRY op tlaim 2 ”w‘jﬁgﬁ:’ e ey .'5‘2?'2?1?% 1ghe
yl ]-2-net hyl - 3- f’ﬂeﬁ‘ﬂ?@n@[sﬁ‘xéz rphgn B#h@noxy] propan- 2-ol . 47. The
conpound ofgzcl aifie n’?_%ia.@ﬂ o'félafrﬁﬁivﬂﬂélflls(@RW Bﬁ%’&ﬁn&hﬁ)—&ﬁhﬁﬁ@%ﬂ - 2-

nmet hyl - 3-[ 3- thleno[2 | soxazol - 3-yl - p enoxy] pr opan

conpound of cl athipnei2ddlisexazolBybphenowy)pFepan-dioh- 2- yI - pi perazm | -yl ) -3
3-thi gpo d " d of
Civai m 35 wheh T’QEW"?%“ %'%‘:?"?% A 'SB?'SZ?S@"B’" 3 ?Sﬂ‘et YBrRRGpSS:

t hi eno[ 2, 3- d] i sﬁ%&'i?[?ﬁsd]ﬁo heppepsiopank-ol. 50. The conpound of claim

g?p\gfiagrnl 1-yl) )ASJO(@&OLHH eno Pdu? %]%@xgég?‘%@ Fglaﬂé%xty etrhg,r grllth IP%I 51.
- The conpound of nitrogiem asamiim Whiehi Rs Ry arg atta(o@edl foanmmnelmy dazol - 3 yI ) -
2RSS 1LY plcBoBAE e SR Ayl DIERARE AP IRS, o
15 hydroxy-3-[3-(thieno[2,3-d}isoxazol-3-yl)phenoxy]propyl}piperidin-4-ol.
28. The compound of claim 26 which is (2R)-1-[4-(6-fluorobenzo[d]isoxazol-3-
yl)piperidin-1-yl}-3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol.
29. The compound of claim 26 which is (2R)-1-[4-(6-chlorobenzo[d]isoxazol-3-
yl)piperidin-1-yl}-3-(3-thieno[2,3-d]Jisoxazol-3-yl-phenoxy)-propan-2-ol.
20 30. The compound of claim 26 which is (2R)-1-[4-(6-fluorobenzo[d]isothiazol-3-yl)-
piperdin-1-yl]-3-(thieno[2,3-d]isoxazol-3-yl-phenoxy)propan-2-ol.
31. The compound of claim 26 which is (2R)-1-(4-benzylpiperidin-1-yl)-3-(3-
thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol.
32. The compound of claim 26 which is (2R)-1-piperidin-1-yl-3-(3-thienof2,3-
25 dlisoxazol-3-yl-phenoxy)-propan-2-ol.

33. A compound according to claim 1 wherein
R3 and Ry, together with the nitrogen atom to which R; and R4 are attached,
form piperazinyl. -
34. The compound of claim 33 which is (2R)-1-[4-(4-chlorophenyi)piperazin-1-yi}-
30 3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)propan-2-ol.
35. The compound of claim 33 which is (2R)-1-{4-(2-methoxyphenyl)-piperazin-1-
yi]-3-(3-thieno[2,3-d]isoxazol-3-yi-phenoxy)-propan-2-ol.

—
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-142 52. The conpound of,claim 33 which is (2R)-1-[4-(5-nmethoxy-1

H i ndazol - 3-yl ) - '

pi per azi nwio yirless3- (3-t hi eno[ 2, 3- dj i soxazol - 3-yl - phenoxypepusmpame2-ol .  53.
The conpound of claim33 which is (2 i 1- (4- benzo[ d]i sot hi azol - 3-yl

pi perazin-1-yl)-3-(3-thieno[2,3-d]iso A ol - 3-yl - phenoxy) - propan-2-ol . s
54. The conpound of claim 33 V\/m chis

(2R) - 1- ( 4g( 6- o e
vyl ) pi per [akg n- ﬁl'hgg?ﬂgs [)ﬁ&lélh‘l 9@%[&3]3? (SZOl'\;()é1Z 42 ﬂ_lg/olropprrn]eny plperaloz:nOp gl] 32 ol
55. The conpo(@thiesole; -&ﬂlﬁﬂ)@ ybnherpm)-pt(ogpmz?lg hydr oxy- 3(3-t hi eno[2 3.

56, The- S3rmoihs CERPGIN Bf i 33 BhRRiS LSty L Sn ORI ObERARE VIO

rret hyl pi per az{&thisnp(2,33iexqzoh3-whphenogy Hploperazall - 3- yl ) phenoxy] pr opan- 2 ol .
c] pyrgzol %gp gklﬁgﬁﬁﬂ'ﬁgé%@d g?%%n-}"%% |ch Eeraz&"_r']{Zg(:“I Bﬁénﬁ}xpjgwjeﬁrﬁ-m)@go[?hg
corrpoundI 01; CB'z(B-nhr:léﬂo[ﬂm-d]isozazc(l BFyl-phefl&y()—bmnam&-bl 1 H thieno[3, 2-
c] pyr - 3-

3 B0 Ao SR BORBRUN T GATEKE MR R R b b PP I
(37T hi engp 2, %ﬁiﬂ'ﬁﬁ%‘?{?{ﬁ%ﬂgﬁaﬂmﬁ %11‘*?) he compbund of

ai m 59 4hi oA SoPpRING of iRl 1 uieie (ARG A RE s ypiBerat-
tC h?larﬁn@[ 2, 3- d] g}es(agmngw gldmmﬁ]-yl%hpnmggid:pan-z-al 62. The conpound of

claim 59 pe goél ﬂ%‘;!%"j"}t;&g%hﬁ?s &%}%&Et%@%ﬁaﬂzﬁhggﬁﬁ aim59

[ 2, 3- d]| az
which is (2R Weﬁo{islbgeéﬁmmwppﬁemymbpa’#z&

50 %?Eﬁ%d{f"xc‘%‘%?{amé{ PR 2 G osbea T asgR gL ©f et 2l

t hi eno[ 2, 3- d]ﬂ aggls. _ SOV [pépéﬁin.a enﬁﬁutniaﬁe conmpound of claim
59 which is 1 4rreth Q@%WI@ Wb

3- (328 hi o[ ZTB" HTmEBS{"a‘%Bﬁ nynrfﬁ@ﬁ&(&ﬁ) @pni'f?")é %:P dlisg@zoh$id- ¢ o rpound of
cl ai m 59 whi Cbhéribxgﬁﬁe)[442-&mu5+duﬁét pw)%mmim&-mrbyén-ﬁ-d 3
t hi eno[ 2, 3-d] 1 soxazol -3-yl - heno
44, " The compound of clalm 33w |ch is ?2%{)-1 -[4-(%-methoxyphenyl)plpera2|n-1-
yl]-3-(4-thienof2,3-d]isexazol-3-yl-phenoxy)propan-2-ol.
45, The compound of claim 33 which is 2-{4-[(R)-2-hydroxy-3-(4-thieno[2,3
20 djisoxazol-3-yl-phenoxy)propyl]-piperazin-1-yl}benzonitrile.
46. The compound of claim 33 which is (25)-1-[4-(2-methoxyphenyl)piperazin-1-
yl]-2-methyl-3-[3-thieno[2,3-d)isoxazol-3-yl-phenoxy]propan-2-ol.
47. The compound of claim 33 which is (2S)-1-[4-(2-cyanophenyl)-1-piperazinyi]-2-
methyl-3-[3-thieno[2,3-d]isoxazol-3-yl-phenoxy]propan-2-ol.
25 48. The compound of claim 33 which is (2R)-1 -(4-pyrimidin-2-yl-piperazin-1-yI)-3-
(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol. '
49. The compound of claim 33 which is (2R)-1 -(4-pynd|n-2-yl-p|perazm- =yl)- 3-(3-
thleno[2,3-d]|soxa_zol-3-yl-phenoxy)—propan-2-ol.
50. The éompound of claim 33 which is (2R)-1-(4-benzo[1,3]dioxol-5-yimethyl-
30 piperazin-1-yl)-3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)propan-2-ol.
51. The compound of claim 33 which is (2R)-1-[4—(6-ﬂuoré_>—1 H-indazol-3-yl)-
piperazin-1-yl]-3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol.
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30 67. The conpound of claim59 which is.
(2R) - 1- (2-fl uorobenzyl am no) - 2- net byt <=3 .

(3-thi eno[ 2,y #iriessyxazol - 3-yl - phénoxy) - propaﬁ 2-ol . 68. Tagsenpepnd of
claim59 which is (2R)-2-nethyl -1-(3-thieno[ 2, 3-d] i soxazol -3

yl - phenoxy) - 3- (4-trifl uoronet hyl benzyl @8#no) - propan-2-ol . ililllili;li.
11 WO 01/19833 PCT/ | JSOO/ 24962 -143 69. The conpound of claim59 which is

2k Tl oty 3 ThBhmaor el S3TEH fs RY-414-(G methoxy-thpindgzolgyle |1 o
gl <(31|3mt ﬁige\r,]\hl ch3|pm\]el(r§ih)1—12yl}=fi&-t(3rﬂ1|el1o{2 B—ctlsp;(gﬁtu}ﬁyyl@thbybw)ﬁMan-Z-ol . comound
o ol ai o The SRRt piait SR WIS RISt Bl qbiatdr e ©O™P

‘(: I?)a;[ Pnl ggo[ 2, 3- dﬁiw&gadtﬁ)ﬁi%&:}ﬁh:{ggﬁi?mﬁ Sﬁ@ykﬁ%mﬁgﬂ&ﬁzmmound of

d] i 83&8”,5‘ glajm S2wijenyis @B Hsldr engRiblthigphes;3-
golms)gﬁﬁdoff 3C|? ﬁaraw-erlylpss d—tﬁ@nob?ﬂb?hoia%oﬁsiyh xyno&yi-a hlﬁzlﬁl[ 258 W%O ]
dl| (25 1 8.1 MOX nd ok m%&””gﬁws S RIAR IRy 53 Mieho a7 'c

(3-thieno[ 2 3 d]d |§é&é&6ﬂhy?gb{énd% b@r&%ﬁﬂrf’- FPJbenzg[Ellso-RBQoICBlﬁpound of
clai m 59 which | S fl uorobenzy

B ool Bes  TheispaMRsing 25 FIAgn 38 Mo SRy 142 4# methexypbensiha- compound of

I whi ch .f -2-
(c3a![ m gﬁo[ 2I CC% di:?estg%@z:ghﬁgl !pageg(gg ﬁn%gagql-@%i?hbn&y]pmpag&nol of

clai m 59 wiiZeh iThecgg)pound éhmﬁawrwsd ara)[3ﬁ11mthx1+ﬂ-kthleno 2-

(bt el & S STestaypais el fSpntagyompound of
(35t enol B83. ciThespmpstind of iakm aamgrpnsdgam 2[3r§ﬂ-m¢by|-11‘hﬁ‘"%ﬂﬂi%8und of
bt - (o SRR A U PRAIES ISRt propan 2l
15 59. A compound according to claim 1 whereln Q is phenyl.
60. The compound of claim 59 which is (2R)-1-(4-chlorobenzylamino)-2-methyl-3-
(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol.
61. The compound of claim 59 which is (2R)-1-[(N-benzyl-N-methyl)amino]-3-[2-
_ thieno[2,3-d]isoxazol-3-yl)phenoxy]-2-propanol.
20 62. The compound of claim 59 which is (2S)-(+)-1-benzylamino-2-methyl-3-(3-
thieno[2,3-d]isoxazol-3-yl-phenoxy)propan-2-ol.
63. The compound of claim 59 which is (2R)-(-)-1 -benzylammo—2—methy!-3-(3—
thieno[2,3-dlisoxazol-3-yl-phenoxy)propan-2-ol.
64. The compound of claim 59 which is (2R)-1-(benzylmethylamino)-2-methyl-3-(3-
25 thieno[2,3-djisoxazol-3-yl-phenoxy)propan-2-ol.
65. The compound of claim 59 which is (2R)-1-(4—methoxybenzylamlno)-2-methyl-
3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol.
66. The compound of claim 59 which is (2R)-1-(4-fluorobenzylamino)-2-methyl-3-
(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol.
30 67. The compound of claim 59 which is (2R)-1-(2-flucrobenzylamino)-2-methyl-3-
(3-thieno[2,3-d]isoxazol-3-yi-phenoxy)-propan-2-ol.
68. The compound of claim 59 which is (2R)-2-methyl-1-(3-thieno[2,3-d]isoxazol-3-
yl-phenoxy)-3-(4-trifluoromethylbenzylamino)-propan-2-ol.
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80. The conpound of claim59 which is (2S)-2-nmethyl-1-[1

(R) - phenyl et hyl am no] .3-(3

t hi eno[ 2, valpiwgssazol | - 3-yl - phenoxy) - propan-2-ol . 25 81PC'ﬂ7hmonmpound of
claim59 which is (2S)-2-nethyl-1- [1(@? phenyl et hyl ami.no] -

3-(3-thieno[ 2, 3-d] i soxazol ] - 3-yl - phenoXy) - propan-2-ol . 82. The conpound of
claim59 which is (2S)-2-nethyl-1-(4-nethyl benzyl am no)-3

3-thi 2,3 ) d of
(3-thi engo2, ST géﬁgaaﬁdo Bl SIRARNYS (RO Mety [1(@3Pheﬁp@tmﬂap o

4- met hoxybenzyl am no 2 rret

3I (3- tgbeno[23‘33ﬁ"ﬁﬁ é”z@!s%a%'l‘%ﬁw PrRIgRRI2 84 The corrpound of
claim :
i eno[ 2, 3-d] i soxazoﬁ&nﬁib‘ﬁgﬁiﬁﬁqﬂgﬁ-ol IyI'I I[Fﬁ) 111!11 1( 11 KRR
\|M|1| I hM S mgsg)&f(iﬂas@o[ﬁmsml lamemmraean-?rﬂ! conmpound; of claim 59

ich.is
t hi eno[ 27g d] Fé%)%gz Fgﬁg@ﬁf&%h@ﬁ% Tcprogﬁn)-hﬂ Z—ﬁy&ra)g-z-p?egylgtg a(r)ndrrl]o %—f claim
59 which |s (@Wend%;i#]ldmxam%ﬁbmx&lmm%ohet hyl 3-[3-(th ieno [2,3-dj
s oner Ol73 Y rh8 B RBI oPeARDswhicR 0 laR )RR THENGRIBLS Hlefi[2 21 M 59

which is TgZR) hox enzyl am no
3-(3-thi eno[ dedbzdeﬁeylmﬂenﬁxmquﬂyWWamMmdr@hhﬂde 88.. A conpound

aecor di ngal o) The binhe i YRS BrioHiE Pt odidy 2 e hBPa Ehighoislae' ™ 88

met hyd - 3- ( 3- tU]usnxa{:d-&%ylet}heuoxwpmpy&aymn@henoxy) pro pan-2-ol. 10 90 The
hi enol 273: o] F6e Sadaptial Gl aghichls (BRI PO-Gio SRS C1 ai m
88 which is ((B;l)me‘no[z Bmlemazoys-lybpmdo)(y)amm]-z-al (4

LA enol 278 ol 4828k Bhuc AR BN S BR LMo i EhnS hRMRASC' ol 20
3-(3-thi eno[ 2(33ﬂﬂ5ﬂo§2)3&mebxa’ioy3aypﬂmmymmmm2 ol . 93. A conpound
accorlgi ! ngIGF © %Lg Ictr)nm;l)oumf oie clalmFggQ wﬁlch is % 1- (3-ﬂuorobenzylammo)—2—methyl -3-
(3-thienof2, 3-d]|soxazol-3-yl-phenoxy)propan-2-ol
77. The compound of claim 59 which is (2S)-1-(4-chlorobenzylamino)-2-methyl-3-
(3-thieno[2,3-djisoxazo|-3-yl-phenoxy)propan-2-ol.
78. The compound of claim 59 which is (2S)-1-(2-chlorobenzylamino)-2-methyl-3-
20 . (3-thieno[2, 3-d]|soxazol-3-yl-phenoxy)propan-2-ol
79. The compound of claim 59 which is (28)-1-(3, 4—d|ch|orobenzylam|no)-2-
methyl-3-(3-th|eno[2.3 d]isoxazol-3-yl-phenoxy)propan-2-ol.
80. The compound of claim 59 which is (28)—2—methyl—1-[1(R)—phenylethylamino]—
' .3-(3-thieno[2,3-djisqxazol]-3-yl-phenoxy)-propan-Z-oI.
25 81. The compound of claim 59 which is (2S)-2-methyl-1-{1(S)-phenylethylamino]-
_ 3-(3-thieno[2,3-d]isoxazol}-3-yl-phenoxy)-propan-2-ol.
82. The compound of claim 59 which is (28)-2-methyl-1-(4-methylbenzylamino)-3-
(3-thienof2,3-d}isoxazol-3-yl-phenoxy)propan-2-ol.
83. The compound of claim 59 which is (2S)-1-(4-methoxybenzylamino)-2-methyl-
30 3-(3-thieno[2,3—d]isoxazol—3-yl-phen_oxy)propan-2-oi.
84. The compound of claim 59 which is (28)-1-(2-methoxybenzylamino)-2-methyl-
3~(3-thieno[2 ,3-djisb_xazol-3—yl-phenoxy)propan-2-ol.
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94. The conpound of claim93 which is
(2R) - 1- (i ndan- 1-yl ami no) - 3- (3-t hi.eno[ .2, 3-.. -

d] i soxazol - g hiR8RNOXY) - propan-2-ol . 95. The corrpound of pcnotind, Whi ch
is (2R -1-(indan-2-yl am no) - 3- (3t hieno[ 2,3 20

d] i soxazol - 3-yl - phenoxy) - pr opan- 2- ol . 9844-A conpound according to claim!]
wherein Qis naphthyl. 97.  The conpound of claim96 which is

(50 i ehol 355. (7€ BaphlRE o el B Ifcns (2s1-soenzyimefyiamine) 2:metiyha iy
ol et hyl) 2‘“ 0] 130 (St enol 22 34T Sore o YL e 2.0
¥he co?/rpou TS?&PWPQB"@\H&%H'”‘ g’(’@?@"'ﬁ%@n&ﬁrﬁﬁg @ﬁh@?ﬂéf}‘ﬁ?"ﬂ?“o] 3-

(4-thieno[ 2, 3- dhl[g Ez@.—cmgom rpjg-o| 100. The conpound of
cIa|m96V\,h|chisE a nl- hyl )am ng] -3-(3-th

i eno[ 2, 3- dB’soxah® MPU%HEHGB('Q'?B 'ﬁ@Rbi‘ 2 'WK@EYPG"N laminedwrmethyl-
according to cl Ql(ﬁltﬁteﬁﬂérﬁul‘kdﬁgzﬁ@{l%enbﬁﬂ%rbﬁ sn9idih the nitrogen atomto

which R3 and R4 are attached, form - tetrahydroisoquinolinyl. 1 II1]
I 1 1 1 1188 1Axompoungiaccerding tojclaim twhemis@ lP@"ﬁ[!E!OO’ 24962 -145 102.

M soqur nol o o1 £ompaiid BPRGit 85 whic j‘%‘%&‘ Jofreg ey aminol2, ol
103. 'rll'he conpoumtw-3dﬁathnen9m3-¢ﬂ1$mzol -ylzn)enpx(/)spmpanmlhoxy 1,2, 3, ]4 Cooar
St Ay oghoaugl iAo be ek W et iRl i aney] br o
H- i soqui nol i n 2“‘9&')0[2 &m@oxazwl-aeﬁopenwdkprma&ol - 3-yl ) phenoxy] - 2- pr opanol .
105. The cgqpou?q? ?Bm&h?@%{’l&;ﬁ{\gb Wﬁidhsis (2L 1-{addn B iRbh) ino)-3-(4-

H- i soqui nol'i n-2
‘H-t hi eno[ 3, 2-¢] ﬂwmﬁ-@sqxaquﬁmhgme)gbmpmn-zau 10 106. A conpound

according b@. cl %énc&lhp%ﬁé 8* aaﬁ%g%icﬁ% (éso)gfe—[(ﬁj%n-\ﬂi-)}lﬁteih%amino]-2-methyl-
15 3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)propan-2-ol.
93. A compound according to claim 1 wherein R is indanyl.
94. The compound of claim 93 which is (2R)-1-(indan-1-ylamino)-3-(3-thieno[2,3-
dlisoxazol-3-yl-phenoxy)-propan-2-ol.
85. The compound of claim 93 which is (2R)-1-(indan-2-ylamino)-3-(3-thieno[2,3-
20 dlisoxazol-3-yl-phenoxy)-propan-2-ol.
96. A compound according to claim 1 wherein Q is naphthyl.
- 97.  The compound of claim 96 which is (2R)-1-[(naphthalen-1-yimethyl)amino]-3-
(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)propan-2-ol.
98. The compound of claim 96 which is (2R)-2-methyl-1-[(naphthalen-1-
25 - yimethyl)amino]-3-(3-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol. _
99. The compound of claim 96 which is (2R)-1-[(naphthalen-1-yimethyl)-amino]-3-
(4-thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol.
. 100. The compound of claim 96 which is (2S)-2-methyl-1-[(naphthalen-1-
yimethyl)amino]-3-(3-thienof2,3-d]isoxazol-3-yl-phenoxy)propan-2-ol.
30 101. A compound according to claim 1 wherein R; and Ry, together with the
nitrogen atom to which R; and R, are attached, form 1,2,3,4-
tetrahydroisoquinolinyl.
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nitrogen atomto which R3 and R4 are attached, form1l, 2, 3,4-tetrahydro -B-
carbolinyl. 107. The conpound of claim 106 which is

(2R) - 1- (1 w0 diyrdsdset r ahydro-[i - car bol i n- 2- PCT/USN0/24962
yl)-3-[3-thieno[ 2, 3-dji soxazol - 3-yl ) phenoxy] propan-2-ol .~ 15 108. A
conpound according to claim1, whereiR3 and R4, together with the
nitrogen atomto which R3 and R4 are attached, form4,5,6. 7-

Pvdr.othi ) ot _ _ : L ch i

Sk Y TS a6 USRI bR A

i n-5-yl 21-3-(33;[24(“&1{02,3—oﬂijstbmh3-wl)p®mxy]a2rpmnaylpbropan- 2-ol. 20 110. The
i m 108 which i - 1-{ Byek-i _ - 3 2-

T pyr i 05 y The Shmpduy of JainT 10 GPhich s - Gl el Fgphe 0 0 ) 10y

A conpound  ac estrathiydvgisoquinotin-2+yll-3-j@ghienci2 Redjmonazol-3-yl)phenteyiprapan-2t he

nitro?en atomjfo which R3 and R4 are attached, form 8-aza-
bi cyc? o[ 3. 2. 1% octane. 25 112. The conpound of claim 111 which is (2R) -1

- (3-benzalpd] | TR 3&Mpoind bf daiay #0Dwhich i (RS- 12(314-dihydro-1H-isoquinolin-2-yl)-
Joct-8-yl-3-(3-thi _eno{Z 3-_%14 i socﬁzgl - 3-0%9-£henox propan-2-ol. 113. A
conpound accoPd2niiangla-disoxazolyryiehenckd-4-eropdiRknt yI . 114. The conpound
of clai mpk3 whe %Bmh&unﬁ@& cldin{ wﬁwmhaélczkgw-m-anwdar-i Aisdquireiini22yl)-
3-djisoxazol -3-yl-p enon-propan- 2-ol. 30 115. A congou d. according to
claim1, wher 3'r[é-(bm9§hw --61@9}%2@%20&-3%%‘0&]'@9 RWEPls which is
(2R) 44~ (el O REeohgdink Horardingab o, wherein Rs and Ry, together with the

t hi eno[ 2, 3-dj I soxazol - 3-yl - phenoxy) - propan-2-ol . 117, A c ound accordi ng
to claim1, whitiogen atom &0 whiehiRsiatidRy g/ attackgd, farm s @sh4 24962 -146
118. The conp g“?v" claim 117 which is (2R -1-[(1 H benzi m dazol - 2-

yl met hyl ) am ngﬁ*{& -["3-thi eno[ 2, 3-d] i soxazol - 3-1yi - phenoxy] propan-2-ol .  119.
A conpouri®7ac Ibe ¢omgourd of claim 106 whishds @R<1-(1s2,3 4stetyahydraB-eathelinorapht hyl .

120, g S nontrosan 2t
15 108. A compound according to claim 1, wherein R3 and R, together with the
nitrogen atom to which R and R4 are attached, form 4,5,6,7-
tetrahydrothieno[3,2-c]pyridinyl.

109. The compound of claim 108 which is (2R)-1-(6,7-dihydro-4H-thieno[3,2--
clpyridin-5-yl)-3-(3-thieno[2,3-dlisoxazol-3-yi-phenoxy)propan-2-oi.

20 110. The compound of claim 108 which is (2R)-1-(6,7-dihydro-4H-thieno[3,2-
cJpyridin-5-yl)-3-(4-thienof2,3-dlisoxazol-3-yl-phenoxy)propan-2-ol.

111. A compound according to claim 1, wherein R; and Ry, together with the
nitrogen atom to which R3; and R4 are attached, form 8-aza-
bicyclo[3.2.1.]Joctane.

25 112. The compound of claim 111 which is (2R)-1-(3-benzo[d]isoxazol-3-yl-8-
azabicyclo[3.2.1]oct-8-yl-3-(3-thieno[2,3-dlisoxazol-3-yl-phenoxy)propan-2-ol.

113. A compound according to claim 1, wherein R is adamantyl.

114. The compound of claim 113 which is (2R)-1-(adamantan-1-ylamino)-3-(3-
thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol.

30  115. A compound according to claim 1, wherein Q is cyclohexyl.

116. compound of claim 115 which is (2R)-1 -(cyclohexylmethyl—amind)-3-(3-
thieno[2,3-d]isoxazol-3-yl-phenoxy)-propan-2-ol.

117. A compound according to claim 1, wherein Q is benzimidazotyl.
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5 ylam no)-3-[3-thieno[ 2, 3-d] i soxazol - 3-yl ) phenoxy] propan-2-ol. 121. A
conpound of formula RL S 0.>1-0 wherein Xis N(CH3) or O; and R, is H or
C, .sal kyl . X0oai2#ds33A conpound of formula R S OHO OS RBcoseae O
wherein X is N(CH3) or 0; R is Hor Cl-ealkyl; and R2 is CH3, F,

p- br onobenzene, p-nitrobenzéne, or p-neti¥ benzene. 15 123 A nethod for
antagoni zing the effects of dopam ne at the D4 receptor corrprl Si gg

adm ni steri a nee

t her eof . 12‘21% AT?;'% %gpgﬁ?gfgﬂh??g%n&l @éfﬂzﬂ%1 Jﬂﬁ%@'@%‘?‘@% oclaimlin
admi xture with ylsmethyléammohB{Sdmend{ﬁ 3itﬂBovatﬂa-3ﬁsd1weBoxy]pmpam2wldi ng to

method of 1] (at g Dt Eeordtd Far T e R B €8t R PRGN, need
tl her %)]T saSLg aTéetcompound ef tiair 148 winthist(2R}-141, Qcﬁmmmhydmpﬁthatelri-fl- Ic| ai m

EREITIN Eﬁm'ﬁ)r?iﬁﬁ'rqﬁfg AJ'SE"?_Z%:%"WB&’W&RISB%“%@!/ US00/ 24962 - 147

127. A met e, ofA éonepdunddfAdintiai on Deficit Hyperactivity D sorder
conpri sing

oa
Ry S

o<}

wherein X is N(CH3) or O; and
R1is H or Cysalkyl.
10 122. A compound of formula

wherein X is N(CH3) or O;
R, is H or Cygalkyl; and
Rz is CHs, F, p-bromobenzene, p-nitrobenzene, or p-methylbenzene.

15 123. A method for antagonizing the effects of dopamine at the D4 receptor
comprising administering a compound according to claim 1 to a patient in need
thereof.

124. A composition comprising a compound according to claim 1 in admixture with
an inert carrier. _

20 125. The composition according to claim 124 wherein said inert carrier is a
pharmaceutical carrier.

126. A method of treating psychoses comprising administering to a patient in need
thereof a therapeutically effective amount of a compound according to claim 1.
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admnistering to a patient in need thereof a therapeutically effective
anmount of a conpound according to claiml. 128. A nethod of treating
Obsessi veyepsiossszi ve Di sorder conprising adm ni stering pSr/usnoad4gpati ent in
need thereof a therapeutically effective anount of a conpound according to
claiml. 129. A nethod of treating sutt¥tance Abuse conprising adm nistering
to a patient in need thereof a therapeutically effective anount of- a

conpound 43¢ OGhBoli ¥f trgéﬁ'idm&entﬂaﬁ DetRit HypBRichHeE M,%oﬁd'éﬁéérin!&ﬂsiﬁgl bstance
Dependence conprising admnistering to a” patient in need {hereof a

t her apeut i cal pgmitistetng teca patinntin egedtherel adherapewtically efiective amaungefl. 131
A net hod of t ' | , l,.siease conprising admnistering to a
patient in négcg}#@ng%Fg%’B@ﬁg?g'ﬁﬁj‘??ca| |y effective amount of a conpound
accor di ng28o Albethiodiofitreating3bsessivet Compulsive Disardercaraprisingsadmisistertngpr i si ng

amount of & oSSBT B0 irRred? 5 HelaRRLRRin Bkt MR bFa cbnPoled | *©
;I'ﬁre(rjie\éfe DysEieragechaitniggap:aimig?g gdim;/ni stelrjin?g to a patient 20 in need
ner ot 8 ReleR ] SRS AT oo RGO ¢
admi ni st er i ng neé@ theresia thetapetticatiy @ffoblivecarhount bfia tappound actordinbftect i ve -

anount of a cogognd according to claim1. 25 135. A nethod of treating
Conduct Di sor §&Mconpri sing administering to a patient in need thereof a

tA her gpeutqiapal laymefhod o treatin Subistaride Dependence dormprisigladwirtisterirg toian 1. 136. -
fo & pati ent PRREHIREeR BResH adnemepuEly ceriG SErERP 9 oMU of &
conpound 30 age&srdingdocRiritai m 1. 137. A nethod of making a conmpound of
Formil a I131. A method of treating Parkinson’s Disease comprising administering to a patient
in need thereof a therapeutically effective amount of a compound according to
15 claim 1. |
132. A method of treating Parkinsonism comprising administering to a patient in
need thereof a therapeutically effective amount of a compound according to
claim 1.
133. A method of treating Tardive _Dyskinesia comprising administering to a patient
20 in need thereof a therapeutically effective amount of a compound according to
claim 1.
134. A method of treating Gilles de la Tourette Syndrome comprising administering
to a patient in need thereof a therapeutically effective amount of a compound
according to claim 1.
25 135. A method of treating Conduct Disorder comprising administering to a patient in
need thereof a therapeutically effective amount of a compound according to
claim 1. o
136. A method of treating Oppositional Defiant Disorder comprising administering to
a patient in need thereof a therapeutically effective amount of a compound
30 according to claim 1.
137. A method of making a compound of formula |
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111312222 Fereer Fiidi, peerr rr rire* C LS W 01/ 19833 PCT/ USOQ 24962
-148- t St O CH2C(RL) (R2) CH2"' N(R3) (R4) "I a pharmaceutically acceptable
salt or stengghfpaey thereof, wherein X is N(CH3) or 0; Spdiyudedrdokh or Cl-6
alkoxy; R2is Hor C -6alkyl; R3is (CH2)" Q CH2CH(OHQ CH(CH3)Q

1, 2, 3, 4-t etrahydronapht hyl , indanyl, or-%4&damantyl, wherein Qis thienyl,
phenyl, furanyl, naphthyl, pyridyl, indolyl, indazolyl, 10 cycl ohexyl,

1, 2- met hyl enedi oxyphenyl - cycl ohexenyl, | H pyrazol o[ 4, 3-c]pyridyl, and Q
is optionally substituted with g Wo noi eties independently: selected
from hal o, Cl1-6 alkyl, C1,6 al ko yahoxy, S(O 2NH2, trifluoronethyl, or
cyano, and 15 nis 1 or 2; B4 ig 1-6 al kyl; or R3 and R4, together
with the nitrogen atomto R4 are attached, form 20

1, 4- di oxa- 8- azo-spiro[ 4. 5] , piperazinyl, norpholinyl, piperidnyl,

pyrrolidinyl, azocanyl, 1,2, t Fg

1,2,3,4-tetrahydrot- car boI | nyI0 ﬁ%ﬁgﬁ%—(@?} @ﬂ%ﬁ)ﬁ:inyl [ 3, 2-c] pyridyl,
or 8-aza- bicyclo[3.2.1.]octane, Each of which may be nono- or

i ndependently di- substituted with halo, Cl-6 al kyl, Cl-r, alkoxy,

C( O phenyl ,a phdmfaseuficaiipaoydptabile saf of Sldigaizomer thereof,
wherein
Xis N(CH3) or O;
5 R1 is OH or Cy alkoxy;

Rz is H or Cigalkyl;
Rs is (CH2), Q, CH.CH(OH)Q, CH(CHa3)Q, 1,2,3,4-tetrahydronaphthyl, indanyl, or
adamantyl, wherein
Q is thienyl, phenyl, furanyt, naphthyl, pyridyl, indolyl, indazolyl,
10 cyclohexyl, 1,2-methylenedioxypheny! , cyclohexenyl, 1H-
pyrazolo[4,3-c]pyridyl, and
Q is optionally substituted with one or two moieties independently:
selected from halo, Cy.g alkyl, C4.¢ alkoxy, hydroxy, S(O):NHa,
trifluoromethyl, or cyano, and '
15 nis1or2;

R4 is H or Cy5 alkyl; or

Rs and Ry, together with the nitrogen atom to which R; and R, are attached, form
20 1,4-dioxa-8-azo-spiro[4.5]decanyl, piperazinyl, morpholinyl, piperidinyf,
pyrrolidinyl, azocanyl, 1.2,3,4-tetrahyd'roisoquinoIinyI. 1,2,3,4-tetrahydro-g-
carbolinyl, 4,5,6,7-tetrahydrothienyi[3,2-c]pyridyl, or 8-aza-
bicyclo[3.2.1.Joctane, each of which may be mono- or independently di-
_ substituted with halo, C4.¢ alkyl, C1.¢ alkoxy, C(O)phenyl, OH, CN, O-phenyl or
25 (CHz2)mZ,
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1112112112222 Filll ~li~i 11 1111 S WD 01/ 19833 PCT/ US00/ 24962 -149 Z is
benzi soxazol yl, indazol yl, benzisothiazolyl, benzothienyl, pyrimdinyl,
pyridyi, waewessdyl enedi oxyphenyl, or phenyl, and 5 Z, pciAjobipphzny| or

O phenyl are optionally substituted with one or two noieties independently
selected fromhalo, C1L_6 alkyl, Cl-6"31koxy, hydroxy, trifluoronethyl,

S(O) 2NH2, or cyano,and 10 m sOor1l; conprising the step of coupling a

reagent of formilall gk BoPidRazbil, iiiasbigr Bbfciorio barnsenglel | ned in
formula |; with a reagent of formula [l "/ PS HN R4 III erein R3
and R4 are as defined in fopyrmiginyt, pyrdyit b2meshyleredioyphemdRIhedyl. f or nul a
. 138. A nethod of making %}d:orrpound of formula I . I I~"1"11L 1I1"11" ~~11I
(111 1~1 CL W 01/198 PCT/ USOCO/ 24962

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

cyano, and
10 misQor1;

comprising the step of coupling a reagent of formula |i

15
wherein X and R, are as defined in formula |;

with a reagent of formula H|
H—N

n
_ wherein R and R, are as défined in formula I, -
20 to provide the compound of formula 1.
138. A method of making a compound of formula |

I
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-150- N1 S OCH2C(R )(R2)CH2 N(R3)(R4) | a pharnmaceutically acceptable
salt or stereoi soner thereof, wherein Xis N(CH3) or O 5 R is OHor Cl-6
al koxy-, Raybsiidsy Ci-6 alkyl; R3 is (CH2), Q CH2CH OH)krnsankisdoRy Q

1, 2,3, 4-tetrahydronapht hyl, indanyl, or adamantyl, wherein Qi's thienyl,
phenyl, furanyl, naphthyl, pyridyl, inddb¥ , |ndazonI 10 cycl ohexyl,

1, 2- net hyl enedi oxyphenyl , cycl ohexenyl, 1 FL pyrazolo[4 3-c] pyridyl, and
Qis optionally substituted with oape or two noieties independently

sel ected fromhalo, Cl1.6 alkyl, 8, al koxy, hydroxy, S(0) 2NH2,
trifluoronethyl, or cyano, and 1§ or 2, R4 is H or Cl.6 alkyl; or
R3 and R4, together with the Qityoger_atomto which R3 and R4 are attached
form 20 1, 4-di oxa- 8-azo-spgr orf. 5]de§any| pi perazi nyl, norpholinyl,

pi peridinyl, pyrrolidinyl, o¢anyl , 1, 2, 3, 4- tetrahydroisoquinolinyl

1,2,3,4 tetrahydrofi- carbo ah enyl [3 2-c] pyridyl,
or 8-aza- bicyclo[3.2. 1.]octane} éﬁ&%(gﬁ)zw&'{a néﬂifgéi] no-

i ndependent|y di- substituted with halo, Cl1.6 alkyl, C -6 al koxy,

C(O phenyl, OH, CN, O phenyl or 25 (CH2)nz, | IVI1IT] LILLEi L1101 ~li~i
L 1THE T VO Dgnaragduiéaiy HS@EHté’HIB@QItor&@ieonsomer thereof,
wherein
Xis N(CH3) or O;
5 R4 is OH or C4. alkoxy;

Rz is H or Cyg alkyt;
Ra is (CH2), Q, CHCH(OH)Q, CH(CH3)Q 1,2,3,4-tetrahydronaphthyl, indanyl, or
adamantyl, wherein
Q is thienyl, phenyl, furanyl, naphthyl, pyridvl, mdolyl indazolyl,
10 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, C4.5 alkyl, C1.¢ alkoxy, hydroxy, S(O).NH,,
trifluoromethyl, or cyano, and
15 nis1or2;

R4 is H or Cy alkyl; or

Rz and R4, together with the nitrogen atom to which R3 and R, are attached, form
20 1,4-dioxa-8-azo-spiro[4.5]decanyl, piperazinyl, morpholinyl, piperidinyl,
pyrrolidinyl, azocanyl, 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-g8-
carbolinyl, 4,5,6,7-tetrahydrothienyi[3,2-c)pyridyl, or 8-aza-
bicyclo[3.2.1.Joctane, each of which may be mono- or independently di-
substituted with halo, C1.¢alkyl, Cy.s alkoxy, C(O)phenyl, OH, CN, O-phenyl or
25 © (CHanZ,

e
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Z is benzisoxazolyl, indazolyl, benzisothiazolyl, benzothienyl,

pyrimdinyl, pyridyl, 1,2-nethylenedi oxyphenyl, or phenyl, and s Z,

CH( OH) pheRryd mkss@ phenyl are optionally substituted wi thcoosso24962 t WO

noi eti es independently selected fromhalo, G _s alkyl,” Cl-6 al koxy,
hydroxy, trifluoronethyl, S(O 2NH2, ot¥1- cyano, and 10 nisOor1; conpri sing
the step of coupling a corrpound of formula 11 S OH O-FlI - R5 11 O wherein

X and R2 are as define i% PBE'%%%M '@%Q%Rﬁe?'ﬁ%@%m'gg‘?”{mh'e"y'

p- bronobenzene, p- 15 enzene ne th a reagent of
formulalll /P3 HNR4 mpmdmyRaypmdL m-rmtbylaeedi@prhewhwf@nm al;

to provide the conpound of fﬁ(!)ém“ al. 20.139. A nethod of meking a corrpound
of formulal S OCHZC(R) JCH2 N(R3)(R4) I 11Ty 121212 110l 11111

[T 1111 WD 01/19833 PCT/USOQ 24962 -152 a pharmaceutically acceptable salt

or Stse reol somer ther eofz CH(OH)phenyI or O-phenyl are obti_onally substituted with one
or two moieties independently selected from halo, Ci¢
alkyl, C1galkoxy, hydroxy, tr'rﬂgor_omethyl, S(0)2NH., or

cyano, and

10 misOor1;
comprising the step of coupling a compound of formula 11

whérein X and R; are as defined in fgm_iula I; and
" Rsis CHs, CF3, F, p-bromobenzene, p-
15 . nitrobenzene, or p-methylbenzéne;
with a reagent of formula Iil
H—N
AN

-R4

whereih Rs and R; are as defined in formula I;
to provide the compound of formuia |.
20 139. A method of making a compound of formula |

/ \

S

O—CH,C(R,YR,)CH,—N(R;)(R,)

] e
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wherein X is N(CH3) or O; RL is COH or Ci.5 al koxy; 5 R is Hor Cl.6
alkyl; R3is (CH2)n Q CH2CH OHQ CH(CH3)Q 1,2, 3,4-tetrahydronaphthyl,

[ ndanyl , Oor woegsmatyl, wherein Qis thienyl, phenyl, furapfiysossggs hyl ,
pyridyl, indolyl, indazolyl, cyclohexyl,K 1, 2. nethylenedloxyphenyl

cycl ohexenyl, I H 1o pyrazol o[ 4, 3-c] pyrir; and Qis optionally
substituted with one or two noieties i ndependent ly selected from hal o,

Cl. 6 al kyl fﬁﬁﬁ’aﬁﬁ -.régé%@%sgf&&%%méﬁhﬁ}ééwO"Et hyl, or cyano, and

nis |l or R3 an together with the

ni trogen atwhereip whi ch R3 and R4 are attached, form

1, 4-di oxa- 8-a Qs ﬁgé @ ]decanyl , pi perazinyl, norpholinyl, piperidinyl,
20 pyrrol i di n§ z anyl’, 1,2, 3,4 tetrahydroisoquinolinyl, :
1,2,3,4-tet raRyctr(DH/o]:C@aﬂdmuw nyI 4,5, 6, 7-tetrahydrot hi enyl [ 3, 2-c] pyri dyl,

or 8 az bi c ct ane, each of which may be nono- or
mdepengently S%gﬁéé‘ﬁ*%lr ed with halo, Cl1-6 alkyl, Cl1.6 al koxy,

C( O phenyl , nsQ&HZ)}m,feHmHmH)q CHOE)Q 26238 4-setkwyampml idanyl, or
i ndazol yl , a&l sot hi a oI benzot hienyl, pyrimdinyl, pyridyl,
1, 2- net hyI ene el pr r phenyl, and 30 Z, CH(OH)phenyl or O phenyl

are optionally substcﬁ.ytmdnw pm;rgnmraﬁw haphth) @}ﬂd@ﬁ indotgn |y selected
fromhalo, C-6 alkyl, CI. 6%|kOX¥,2 X. r oxy trlfluoromethx 1(C))2NH2 or
cyano, and cyclohexyl, 1,2-mét ylenedloxyphenyl cyclohe enyl,
10 ' pyrazolo[4,3-c]pyridyl, and
Q is optionally substituted with one or two moieties independently
selected from halo, C1.5 alkyl, C4.5 alkoxy, hydroxy, S(O).NH,,
trifluoromethyl, or cyano, and
nis1or2;
15

R4 is H or C45 alkyl; or

R3 and Ry, together with the nitrogen atomn to which R3 and R, are attached, form
1,4-dioxa-8-azo-spiro[4.5]decanyl, piperazinyl, morpholinyl, piperidinyl,

20 pyrrolidinyl, azocanyl, 1,2,3,4-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydro-g-
carbolinyl, 4,5,6,7-tetrahydrothienyl[3,2-c]pyridyl, or 8-aza-
bicyclo[3.2.1.]Joctane, each of which may be mono- or independently di-
substituted with hale, C4.¢ alkyl, Cy.¢ alkoxy, C(O)phenyl, OH, CN, O-phenyl or
(CH2)mZ,

25 .

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

30 : Z, CH(OH)phenyl or O-phenyl are optionally substituted with one
or two moieties independently selected from halo, C1.s
alkyl, C4.6 alkoxy, hydroxy, trifluoromethyl, S(O);NH,, or
cyano, and
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PIPEli 11211121 211221221222 11 11T WD 01719833 PCT/[ TSOO 24962 -153- mis O
or 1; conprising the step of coupling a reagent of formula Il S OHIIl 5
wherei n Xwenassdefined in formula |; with a reagent ofc¥osonmdsaz 111 .3 /N
O 34 RAI1Il wherein R2, R3, and R4 are as defined in formula |l; to
provi de the conpound of fornula I. 10™315 1 rrrrer rerner e e
11 *CLMS '

misQor1;

"comprising the step of coupling a reagent of formula ||

5 wherein X is as defined in formula |; .

with a reagent of formula 11l

1]
wherein Rz, R3, and R, are as defined in formula |;
to provide the compound of formula .

10

15
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