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NOVEL BIARYL ETHER DERIVATIVES USEFUL AS
MONOAMINE REUPTAKE INHIBITORS

Background of the Invention
5 Serotonin Selective Reuptake Inhibitors {SSRIs) currently provide efficacy in the
treatment of major depressive disorder (MDD) and are generally perceived by psychiatrists
and primary care physicians as effective, well-tolerated and easily administered. However,
they are associated with undesirable features, such as reports of sexual dysfunction, delayed

onset of action and a level of non-responsiveness estimated to be as high as 30% (see M. J.
10 Gitlin, Journal of Clinical Psychiatry, 1994, 55, 406413 and R. T. Segraves, Journal of
. Clinical Psychiatry, 1992, 10(2), 4-10). Preclinical and clinical evidence has indicated that the
L sexual dysfunction associated with SSRI therapy can be reduced through the use of
dopamine reuptake inhibitors (DRIs), such as bupropion (see A. K. Ashton, Journal of Clinical
Psychiatry, 1998, 53(3), 112-115). Furthermore, the combination of SRI and DRI may hasten
15 the onset of aclion as well as offering relief to refractory patients, possibly through a
synergistic mechanism {see R. D. Marshall et al, Journal of Psychopharmacology, 1995, 9(3),
284-286) and prove beneficial in the treatment of substance abuse and attention deficit
hyperactivity disorder (ADHD) according to Barrickman et al, Joumnal of the American
Academy of Child and Adolescent Psychology, 1995, 34(5), 649 and Shekim et al, Journal of
20 Nervous and Menta! Disease, 1989, 177(5), 296. -
This invention relates to novel biary! ether derivatives that exhibit activity as
moneamine (e.g., dopamine, serotonin) reuptake inhibitors, to pharmaceutical compositions

containing such compounds and to methods of using such compounds to treat central
. nervous system (CNS) and‘other disorders. .
v 25 United States Patent 4,018,830, issued April 19, 1997, refers to
phenylthioaralkylamines and 2-phenylthiobenzylamines which are actlive as antianhylhf'nics:
WO 97/17325, Intemational Publication Date May 15, 1897, refers to derivatives of
N,N-dimethyl-2-(arylthio)benzyiamine which selectively influence serotonin transport in the
centrat nervous systemAand are useful as antidepressants.
30 ' United States Patent 5,180,965, issued March 2, 1993, and United States Patent
5,430,063, issued July 4, 1995, refer to phenoxyphenyl derivatives which have utility in the
treatment of depression,
United States Patent 4,161,529, issued July 17, 1979, refers to pyrrolidine derivatives
that possess anticholesteremic and hypolipemic activity.
35 United States Provisional Application No. 60/121313, filed February 23, 1989, refers
to biaryl ethers that have activity in inhibiting reuptake of both serctonin and dopamine.
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R' and R? are selected, independently, from hydrogen, (Cy-Ca)alkyl, {C-Ca)alkenyl,

and (C-C,)alkynyl, or R' and R, together with the nitrogen to which they are attached, form a

four to eight membered saturated ring containing one or two heteroatoms, including the

nitrogen to which R’ and R? are attached, wherein the second heteroatom, when present, is
15  selected from oxygen, nitrogen and sulfur, and wherein said ring may optionally be
substifuted. at available binding sites with from one io three substiituents selected,
independently, from hydroxy and (C-Cg)atkyl; '
R? and R* are selected, independently, from hydrogen and (C4-C,) alkyl optionally
substituted with from one to three fluorine atoms, or R and R* together with the carbon to
20  which they are attached form a four to eight membered saturated carbocyclic ring, and
wherein said ring may optionally be substituted at availabie binding sites with from one to
three subsiituents setected, independently, from hydroxy and (C,-Ce)alkyl;
or R? and R’, together with the nitrogen to which R? is attached and the carbon to
which R® is attached, form a four to eight membered saturated ring containing ene or two
25  heteroatoms, including the nitrogen to which R? is attached, wherein the second heteroatom,
when present, is selected from oxygen, nifrogen and sulfur, and wherein said ring may
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carbocyclic Png, and wherein said ring nmay optionally be substituted at
avai | abl#s bi ndi ngezash tras ssléddd, intepenoertly tfiom hitagenshaisd.e.t crdord Slusel Brotmedr
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attached, fPHenglY Supstitutedenihfromepire i@ dhreautfiuprinec atompn g8 PPN PR fer or
t wo Ca)alkylamine, di-{{C+-Cy)alkyllamino, NR*(C=0)(C,~C.)alkyl, SONRR® and SO,(C-Celalkyl,
wherein R® and R® are selected, independently, from hydrogen and (C,-Cglalkyl, and p is
20  zere, one or fwo; and
each Z is selected independently from hydrogen, halo (i.e., chloro, fluore, bromo or
iodo}, (C+-C,)alkyl optionally substituted with from cone to three fiuorine atoms, (C4-C.)alkoxy;
and the pharmaceutically acceptable salts thereof. Compounds of formuia |, and their
pharmaceutically acceptable salts, have activity in inhibiting reuptake of serotonin, dopamine,
25  and norepinephrine. -
in one embodiment of the present invention, ring B is phenyl, not replaced with a
. naphthyl group. in another embodiment, phenyl ring B in the compounds of formula 1 is
replaced with a naphthyl group.
In a preferred embodiment when ring B is phenyl, each Y is hydrogen or halo. Ina.
30 more preferred embodiment, mis 1 or 2, and each Y is chlorine.
In another embodiment, the inven.tion relates to compounds of formula 1, or
pharmaceutically acceptable salts, thereof as described above, but wherein X is selected from
. furan, thiophene, pyrrole, and 1,2,3-triazole, and wherein X may be further substituted as
recited above.
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phenyl, eac *heKreLQoJJYQ{doﬂgs’i' &hugahgpresls%nf generalized anxiety disorder, phobias (e.g.,
agoraphobia, social phobia and simple phobias), postiraumatic stress syndrome, avoidant
personality disorder, premature ejaculation, eating disorders (e.g., anorexia nervosa and
\ buiimia nervosa), obesity, chemical dependencies (é.g.. addictions to alcohol, cocaine,
- 25 heroin, phenobarbital, nicotine and benzodiazepines), ciuster headache, migraine, pain,
Alzheimer's disease, obsessive-compulsive disorder, panic disorder, memory disorders (e.g.,
dementia, amnestic disorders, and age-related cognilive decline (ARCD)), Parkinson's
diseases -(e.g., dementia in Parkinson's disease, neuroleptic-induced parkinsonism and
tardive dyskinesias), endocrine disorders (e.g., hyperprolactinaemia), vasospasm (particularly
30 in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders (involving
changes in motility and secretion), negative symptoms of schizophrenia, premenstrual
syndrome, fibromyaigia syndrorne, stress incontinence, Tourette's syndrome, frichotillomania,
kleptomania, male impotence, attention deficit hyperactivity disorder (ADHD), chronic
paroxysmal hemicrania and headache (associated with vascular disorders) in a mammal,
35 preferably a human, comprising an amount of a compound of the formulza | or a
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Parkinson's disease, neuroleptic-induced parkinsonism and tardive dyskinesias), endocrine
disorders (e.g., hyperprolactinaemia), vasospasm (parficularly in the cerebral vasculature),
cerebellar ataxia, gastrointestinal tract disorders {invoiving changes in motility and secretion),
\ negative symptoms of schizophrenia, premenstrual syndrome, fibromyalgia syndrome, stress
' 25 incontinence, Tourette’s syndrome, trichctillomania, kleptomania, male impotence, attention-
deficit hyperactivity disorder (ADHD), chronic paroxysmal hemicrania and headache
(associated with vascular disorders) in a mammal, preferably a human, comprising
administering to a mammal in need of such treatment an amount of a compound of the
formula |, or a phammaceutically acceplable salt thereof, that is effective in treating such
30  disorder or condition. _

The present invention also relates to a method for treating a disorder or condition that
can be treated by inhibiting the reuptake of serotonin, dopamine or norepinephrine in a
mammal, preferably a human, comprising administering to a2 mammal in need of such
treatment an amount of a compound of the formula |, or a pharmaceutlcally acceptable salt

35  thereof, that is effective in treating such disorder or condition.
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{1",’ ‘ disorder or condition that can be treated by inhibiting the reuptake of serotonin,
25 norepinephrine or dopamine in a mamma!, preferably a human, comprising serotonin,
dopamine or norepinephrine reupfake inhibiting effective amount of a compound of the
formula |, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrier.
7 The present invention also relates to a method for treating a disorder or condition
30 selected from hypertension, depression (e.g., depression in cancer patients, depression in
Parkinson's patients, postmyocardial infarction depression, subsyndromal symptomatic
depression, depression in inferlile women, pediatric depression, major depression, single
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35 simple phobias), postiraumatic stress syndrome, avoidant personélity disorder, sexual
dysfunction (e.g., premature ejaculation), eating disorders (e.qg., anorexia nervosa and bulimia



cerebellar ataxia, gastrointestinal tract disorders (involvipg, &h%g‘gs in
nmotility and secretion), negative synptonms of schizophrenia, prerrenstrual
‘syndroma womamgsal gi a syndrome, stress 25 incontinence. TORCEABG/0$373
syndronme, trichotillomania, kleptomania, male inpotence, attention deficit
hyperactivity di sorder (ADHD), chronic garoxysmal hem crani a and headache
(associated with vascul ar disorders) in a mammal, preferably a human, _
conprising admnistering to a mammal in need of such treatnment an anount
of a conmpound of the fornula 1, or a pharmaceutically acceptable salt

t her eof , t ha&tvass), abbsty! ichemical deperaienclgﬁ $eig.h ad@Cliogds Sor aleaholo rcocamediheradn. The
e o BRI Aol Al B8ncBiafblRL Ol b eaki iRl ibfbict, BAR NSRS

condition t can etreate ting the reuptake of serotonin,
dopani ne ord'%f‘%mbﬁ%WPﬁP@PL!'Wead'SW"'C W%-r'&ﬁ'?‘?’yaf"sr?[ﬂ%(e GdiFAErE. ng
adm ni st er i dagheke &sdmémed di dyeREREd obgnative leciihé GARCEBYN Pakinsds uilteasts (8.g.,
conmpound of , the.fo w Q0 2 pharnmaceut I

t'her eof , g t e} ent'a fa ec So@%dﬁsﬁas’fe Y ee"fm%%g T Jf?ﬁéals%nrs g@%ﬁ%&@%&)ng @sams{%& Apri |
2004 WO 01/ezr¢%ee Pﬂm'delm @—1W@mrelamh@efpnﬁbs‘@ﬁﬁsﬂaﬁ%@?m@ﬂafbﬂ Qotheegeggbed to a

phar maceut ivaaduiHRBY srebdianatb s, gars@aﬁ:éﬂaaa!aracdama&s (in@lvirgehdhddsQR k@ Ct ed
S1 on sSsIon I n

f h t

depr 655 on T AP IRebe TPl HEPFBE PRMET={ Al S7ErBn THBRYaE: on,
subsyndr omesyndggmmt stress i iscodinenes sToorette’d egynéromie o trichetiliomérez.t klemdornanies rmale
pedi at pC depRERS! Qﬁbm.ah B%ﬁ rrggeggaﬁffa@a}aers(mqb? GRInRC BS o eREISRHiGhia

recurrent depreSS| on duced ression, post partum
@epr essi on)2d JieAdache | (zesgoialed | wihy vaspudey ﬁ'é‘?’derﬁ)niﬁ'bf” A8amgaly p"’fe’%@blaag-rm

soci al lohohbmpmdsdrmmbtenr@hlem a;smmapm‘thﬁ@wmtuaatrﬁém @Sser@yii rdapEmin@ 6P dant
personal i t | er r. Agulation t rde .0

anorexi a né'r %8'”8 “”“8 re e mhub'wg Sgtwf a"bqblgfs?fg cw'ﬁem cgluqedéo%g'%%é'n%ri, ®s
(e.qg., addupb@mn@np@lyap@@mle satthewprhe, 10 heroin, phenobarbital, nicotine

gnd bengodi Ibaz epitpe %)eserﬁllrﬂéﬁt%h al%@ ?éjﬁ%@ rﬁét%cﬁfbﬂ%atlﬁ?@é Bisordé¥ of a&\d::}ﬁﬁ tl'i%(t:i

I Ssease, o0pnsessive-Cco Jve | SOr er anl C i sor.der | SOrders
(Loease: ORaT BB i R PhBliny 45, Gopeke b, B anEins orapespnind il BoREEeD 3 ne

( ARCD) ), Panskimegopreferabt)i sebwrean, (@mgrisingl exministaing ntoPar kamsein fesjuidng esasre, '
neur ol &L §ohHESLrBarl! R5aRE Abindtil KaoKS FhBRRY ShavFBHAEE e

di sorders (e. %g ctl naema vasosp asm gart arly 15 1n the
cer ebr al v&%‘EQﬂ”&E’H 5’f°”E@Fél9éFP%ﬂ“"’a‘fe&kﬁ‘aﬁ“%@?’i’iﬁﬁﬂ BeePhal tract disorders
(invol 20 ng charmge presént ivbhtloh refatédd a3fRMEIckGI, compasifidn\Ver tRgtii DEondiiién

SCi 200N el BucoRloP TEASLEUBL veBXT° PR HhE TR0 YOBERATE o B0 By

i ncont i nence eS8 Synarome ni-a mal e
i npot ence, "%{?P'@?Rm%m@émf&m@' myfp@bu@thumawompsmg;er (ADHD) chronl c

a) a pharmaceutically acceptable carrier;
( -b} a compound of the formula | or a pharmaceutically acceptable salt thereof;,
25 and
c) an NK-1 receptor antagonist or a 5HT,y receptor antagonist, or a

pharmaceutically acceptable salt thereof;
wherein the amount of the active compounds (i.e., the compound of formula | and the
NK-1 .receptor antagonist or SHT,y receptor antagonist) are such that the combination is
30  effective in treating such disorder or condition.
The present invention also relates to a method for treating a disorder or condition that
can be freated by inhibiting the reuptake of serotonin, dopamine or norepinephrine in a
mammal, preferably a human, comprising administering to a mammal requiring such
treatment:
35 a) a2 compound of the formula |, defined above, or 2 pharmaceutically
acceptable salt thereof; and



paroxysmal hemi crania and headache (associated with vascul ariglpgardgss) in
a mammel, 20 preferably a human, conprising a serotonin, dopanine or ’
.nor epi neph Z7M8pt ake inhibiting effective anount of a cAGFEBAYIISTS t he
formula I. or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier. The8present invention also relates to
a pharmaceutical conposition for treating a disorder or condition that can
be treated by inhibiting the reuptake of serotonin, 25 norepinephrine or
dopamine in a manmal , preferably a human, conprising serotonin, dopam ne or
nor epi nephri ne reupt ake NiKHi bedeplog antdoeuist we an@iing refepiorcantpaanisti of & he

fornula I, QfarRadelidiPe&ibhbiakivindesert abl e salt thereof, and a
phar rraceutlcall acceptable carrier, The present mvenhonf}a{9Fﬁ1ula Ia es to

a nethod for tre’é{'ﬂ‘?’ﬁ’ﬁ tﬁe G"“E'H}‘%I@f the g FAMPPIS (i tae FrERoMAd
hyper t ensi othe Nikepreestooantdgenist or SHIRY esaitorantagonisthare sugethatethe sombiegtiorissi on
in Parkdns cﬁe%éaq, ?guchgl%pdgyg%l;l i@ infarction depression,

subsyndrona HE'T ressi on epression in infertile wonen
pediatric depres '%ﬁwe'mp@SOd@gﬁeéé%tf@wha@wﬂéaﬂvaﬁ% 3rishpdsiition sals of
recurrent deapeefsdudls olBinkih RIEGMpied HpIRFMERDICHP AcBptalfid) dc@é&dltaqafﬂ’aﬁslﬁﬂ

Soci ol phob's 2SHE85 &fThm Y e thecial Inkice ot et B it O AR Jimt
avoi dant peaciso aici acid, dqujmtd salisyliscacid, dyalit @oidt ydrobfamigacid, pnhewézplin acid,

ej acul afgi OnhethARbiiRicHeROAHEiSadi® nQaienc S0 I6R toﬂmgi%r‘(é?ﬁ%c@néi:ebél&édnsﬁrr&é Apri |
2004 WD 01/27068 .PCT/ 1BOQ 01373 - / nervosa esity, chem cal

dependenci &0 ydipiodicagi ad 'B?{E’e'fctf‘:!ﬂ cohol, cocaine, heroin, phenobarbital,
ni coti ne and berurmhsazwwmeﬂ-)d;catéu,smenerdneaddc e used hgreihniscludeaifingroAthidre,i ner' s
di sease, ohggssLyfogPmpul sive disorder, panic disorder, menory disorders
(e.g., denmentia, ammestic disorders, and age- related cognitive decline

(ARCD)), Parki nséess eipewisecigdicated). the Serrurialkit’s £5i ysepaieimsBaY deqsteighbe

neur ol et i Grariedets eflcydne, kind SR4Y :ﬁmjdwﬂratgaf Bhd/ Byclly Blsieh@Saawdl as BrafeHeE idng
di sorders (ce t}g erprol ectinaem a), vasospasm (particularly in the
e ot e)

cer ebr al cerebell ar ataxia, gastrointestinal tract disorders
(i nvol vi ng changlémessmthmvib¢ indigatediritle teproreetéroar)yl], aseged hereins tafigrs tragorpdtic

schi zophr eRjdups RioRBRAINS! Sdéa br $r)6Péi he@RatohrsP {Cp N/ abap préfl‘l%glp O ofié "6 SSur
|ncont|nen$F Tourette' $%n rone, tricho Onan|a bﬂtOﬁanla mal e 10

i npot ence, "EIFPEEANS oA 'aléq" L rPHPROPIRINING\PNE P FOE PEIRrpaterApPsTeIn 3h fegst qne
par oxy <fal rihenf ibe groiup is andativdadac b chdtasaytgratpeidr pirbdsey afthel bresentl insermder s) in

I,
a nmamm %ﬁ&ﬁéﬂv&e GhafliZB N he GALBLAHy d&% @HH& Qérﬁ&o%ﬁ&s’}ﬁ uﬁ&m\?ehr e reupt ke

reqU|r|ng SucC treatnent a serotonin,
i nhi bi ti ng REuCe ERY Sratemmsubatiutsd with ewcmmowmrﬂﬁ@s i E*amnlea Oihet@fparal groups

are pyridinyl, pyridazinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, quinolyl,
(' . isoquinolyl, tetrazolyl, furyl, thiophenyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrroiyl,
25  indolyl, benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, triazinyl,
isoindolyl, purinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyi,
benzotriazolyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl, benzisoxazoly!, benzimidazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, dihydroguinaiyl, tetrahydroquinaolyl,
dihydroisoquinolyl, tetrahydroisoquinolyl, benzofuryl, furopyridinyl, pyrolopyrimidinyl, and

30  azaindolyl.

The term “heterocycle”, as used herein and unless otherwise indicated, refers to
non-aromalic cyclic groups containing one or more heteroatoms, prefereably from one to four
heteroatoms, each selected from O, S and N. *“Heterocycle”, uniess otherwise indicated, :

- includes heterobicycle groups. “Heterobicycle” refers to non-aromatic two-ringed cyclic groups,
35  wherein said rings share one or two atoms, and wherein at least one of the rings contains a

heteroatom (O, S, or N). Heterobicycle groups for purposes of the present invention, and



pharmaceutical ly acceptable salt thereof. 15 The present i ”Vﬁ”Aﬂrﬁ’Qo%i SO
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requiring such treatment a serotonin, d8pam ne or norepinephrine reuptake
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pharmaceutically acceptable salt thereof. 20 The present invention rel ates
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other words, S(=0),(C,-Cs)alkyl.
The terms “treatment”, “treating”, and the like, refers to reversing, alleviating, or
20 inhibiting the progress of the disease or condition to which such term applies, or one or more
' symptoms of such disease or condition. As used herein, these terms also encompass,
depending on the condition of the patient, preventing a disease or condition, including
preventing the onset of a disease or condition, or of symptoms associated with a disease or
condition, and including reducing the severity of a disease or condition or symptoms
25  associated therewith prior to affliction with said disease or condition. Such prevention or
reduction prior to affliction refers to administration of the compound of the invention to a
subject that is not at the time of administration afflicted with the disease or condition.
“Preventing” also encompasses preventing the recurrence of a disease or condition or of
symptoms associated therewith.
30 The term "mammal”, as used herein, refers to any member of the class “Mammalia”,
including, but not limited to, humans, dogs, and cats.

When reference is made herein to a disorder or condition that can be treated by
inhibiting the reuptake of serotonin, dopamine, or norepinephrine, this means that the disorder
or condition has as a contributing factor at least one of serotonin, dopamine, of

35 norepinephrine-mediated neurotransmission. The disorder or condition may have as a
contributing factor one, two, or all three of the aforementioned types of neurotransmission.
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detectability. Further, substitution with heavier isotopes such as deuterium, ie., H, can
afford ceriain therapeutic advantages resulting from greater metabolic stability, for example
Q increased in vivo half-life or reduced dosage requirements and, hence, may be preferred in
25 some circumstances. Isotopically labeled compounds of formula | of this invention can
generally be prebared by carrying out the procedures disclosed in the Schemes and/or in the
Examples below, by substituting a readily available isotopically iabeled reagent for a non-
isotopically tabeled reagent.
"Chemical dependency,” as used herein, means an abnormal craving or desire for, or
30  an addiction to a drug. Such drugs are generally administered to the affected individual by
any of a variety of means of administration, including oral, parenteral, nasal or by inhalation.
Examples of chemical dependencies treatable by the methods of the present invention are
dependencies on alcohol, nicotine, cocaine, heroin, phenolbarbitol, and benzodiazepines
(e.g., Valium (trademark)). "Trealing a chemical dependency,” as used herein, means
35  reducing or alleviating such dependency.
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reating”, and the refer ver |

it bi t 1 g 1908 ey cues Patnt sapb ol TS iftn Ao dted) e, Sates Poremt

appl i es10 or5,888438 {issmEdadugss) 1P 1988); Uhites RittesiPatent S&7 781450 finsiied Yene 30039985 ed

herein, thegg.l %tgfﬁs %Jagﬂt g'?ﬁ@ﬁ@fiﬁs%ued %ﬁ,efgilfgga Orﬂin'itél'ﬁ stdpatens 942 g2oe

@at|ent preventi ng or _condi tion ve e onset
D o vors Bl o SSPo ooy S Pobel SR asu b 2 Tbauhs,
condi ti on, sads iPatnt! 8102525 (sskd Jurid) €6, SRR, |Lmyed38ta8esdPaie:a§3843r966c(rsshad| on or

S tons 2 SS ci at her e | | e or
Cgﬁl Cion 85 gvgt.%gf OL%it%aNSIaEsﬂgét%t 5%3 %6 |§5ﬁ}eb %&QI :gﬁ 1r§gﬂer Ei?et%o
admi ni st at $tahs Fratenh 8.7 o (estied Felrprsy |1ﬁvé‘~?ﬁ3) cdtinitgd States Betenk $H837.6% not
at the time;dafieifb A6 SiobA! IEAE 8the fordgbiflg WS, Batehie adu $RIGRgEg Fublishicd PO

"Preventing” al so e asses reventl n rec nce ea or
condi ti on oPtegy 0'?9:}15? 280 F%{P%ra‘et’ h'g %W A re'{'ersf'nreaferghcse Sﬁle
used her ei rx;ompeﬁreissiesmbamm sahtetererges hinangoliieed semmﬂagwizmg aqwtymmbg but

not limte diS AR Haqised i to a
di sor der oﬁl%ghndtnypgg&t a?‘q%gn Ewevt%ffgg{eﬁkg;}eéﬁoﬁ?@?gﬂé %he reuptsake of

ser ot ontth, HSHFWAMSB. or norepinephrine, this neans that the disorder or
condition has asa amgnbﬁéptuuiahﬁgorfsa.cﬁscrécmaﬁ heas is @ ndbstince thabentaganizesitieani ne,

or 3% Mor oD ULAS: [Pl aLaH DRULPL0 LSS Blnc] e Ches Bidch G AT L1 on

may have a con
af orement i on@thwp%gewbmmg rim Aebinalipp pith chqq\)qqupd ?@@z{mula l Substances

2 having 5HTsp receptor antagonizing activity can be determined by those of ordinary skill in the
(" | 25 art. For example, 5HT,p receptor antagonists are described in WO 98/14433 (intemational
Publication Date April 9, 1998); WO 97/36867 {Intemational Publication Date October 9,
'1997); WO 94/21619 (international Publication Date September 29, 1994); United States
Patent 5,510,350 (issued April 23, 1896); United States Patent 5,358,948 {issued October 25,
1994); and GB 2276162 A (published September 21, 1994). These S5SHTyp receptor
30 antagonists, as well as others, can be used in the present invention. The aforementioned

(?/g?e gr oups

published patent applications and patents are incorporated herein by reference in their
entireties.
Preferred embadiments of this invention include the following compounds of the
formuta | and their pharmaceutically acceptable salts:
35 [4-(3,4-Dichlorophenoxy)-biphenyl-3-yimethyl}-methylamine,
[2-(3.4-Dichlorophenoxy)-5-thiophen-3-ylbenzyl}-methylamine,



" WD 01127068 PCT/ 1B00/ 01373 -10 Moreover, a factor or fact ors 50t Sd}%oécpan
serot oni n, dopam ne, or norepinephrine- rredl ated neurotransm ssion fay al so
.contribute ¥2868di sorder or condition. Disorders and condPCTAR&OIBE \ihi ch,
serotoni n, dopam ne, or norepinephrine-nedi ated neurotransm ssion N
contribute can be ascertained by those-84 ordinary skill in the art and
I ncl ude, but are not |limted to, for 5 exanple, addiction and substance
abuse, depression, and phobia. The conpounds of formula | nmay have optical
centers and therefore may occur in different enantioneric configurations.
The invention i ndi{béDichloropbenamt)idcthiopien-daiikesndlrreetivgangne, and ot her

st er eoi soners of éf D&ﬂwuémﬁyqiﬁ,,fagrzmﬂ -mediyiaiiid, as racenmic and ot her

m xt ures thereof i on t oners of conpounds of

ven
formila I. 10 Thd®: Plfglf’“’f’ ?f'é’ﬁ‘f} raﬁ'lzsyg’ef‘ﬁ@"l?afg "T'%eot opi cal | y- 1 abel ed
conmpounds, which Nacr4é(3 A-Uieierpamioxyt)}§-inbibpeminguéthdtiphenyl-dyliratedentide.but for t he

fact thag one or @D%B%Eh&'b?y)—rsﬁ%ﬁféﬁ@ @émﬁ%@;m,&aw ng an atom c nmass

or nmass nunber 1érent from mass nunber usually found

in nature. Exarrpll‘%@ ‘b’P'CP'Q@PW@&HH%P%%W%’@‘%%E%PW%W@H“Went o conpounds of
the invention ing- (Bd%Dmezhpmsx}qis-[hg,dmam-yltﬁaamb]crﬁemynrhmagen oxygen, 15
phosphor ous, fl U%Lﬁ"”'dﬁ'%h%“@%g ébl- Evib ?{5@ ﬁﬁ I "C, 14C, 18F1 1 |

and ' 25 1. nvent1o arnaceutlcally
accept abl e sal ts & %‘AFFB!OFOEWBW'Q%&WQM giethylemseaf or ement i oned

nvent i oo i sot ?Eaigﬁf el %%@gyﬁmﬁ“‘f%‘ﬁw ' L%Seﬁff’é’ﬁ “for
xampl e those i ntc; 1 BIF 'P%?B TR 'B%eéhy ¢ Y9hEear e
?ncor por at ed, ar é?-ﬁsﬂelﬁidtlorp;ﬂhedowwmﬁm-ybemsn mathglatninesue di stribution
assays. Trit i at eg; ﬁd?,o,gﬁl,e ,@?_g, PR mdthyn-hefiyiamindC: | Sotopes are
erfed for the 3 é}-é/ ? Yl

particularly pre aration and detectablllty

Further, substi tlﬂf@&rp'ﬁ'ﬁ'?’ﬁpr}?@@vﬂ'érm?%f"éb%’é"' yiegthykmgibylemineand i e, 2H,
can affi®rd cer t -3 4ticHapsHehoxy )-2thicpheRgebenizgfHethyRginel om gr eat er mat abolic

stability, for ebﬁﬁph%ferﬁeﬂ Fn%gér%dmé?% t}‘.%s“ugveﬁ onjgd%ofg‘% Foﬂ&v%ﬂ' 8{1‘-&0%%

requirements and SPEhE
| sot opi cal | %elfab%méﬁﬁué@ﬂpémﬂﬁtgbfeﬁalﬁl)r mula | of th| s invention can

general ly be pr emaach,@gbrgpagﬁd&ypgthw& gt,h@ngr QRN rﬁﬁe di sclosed in the
Schenes and/ or @I“ég Ex Ies £§| ’y g)?:bsth .a readily avail able
i sotopically Iab JRGEREPYr Hr}BtFFZ" B3 el ed reagent.

" Chem céd depend[QF(Gyl—dlchbasopbsmrﬁaiuanr&-ymmayi]snammnmr mal craving or desire
for, or 30 an agthgik [ dm ni stered
to the affected ﬁﬂd?vfgﬂhﬁgg nﬁlég]alglrﬁg%ﬁg@%?ﬁs@lowaegm ni stration,

i ncl uding oral, Hdfd ?lf‘éFB'Pr°P’%‘/ﬁ£§é)f}5dP Zéliﬂazair?aar*%rtenmthw}m&myﬁm of cheni cal
dependenci es treat[aim &-dleyoiopRendRi)saniszobb-ylpheny petRmanéthyiamaat i on are

( :'-_;_: {1-[2-(3.4-dichiorophenoxy}-4-[1,2,4]triazol-1-ylphenyljethyl}-methylamine;

' 25 ‘ [2-(3,4-dichiorophenoxy}-5-{5-methylthiophen-2-yt)benzyi}-methylamine;
[2-(3.4-dichloraphenoxy)-5-[1 .2,4]iriazol-4-ylbenzyl]-methylamine;
1-[4-(3,4-dichlorophenoxy}-3-(methylaminomethyl)phenyl}-pyrrolidin-2-one;
1-[4-(3,4-dichlorophenoxy}-3-(1-methylaminoethyli)phenyl}-pyrrolidin-2-one; and
1-[4-(3,4-dichiorophenoxy}-3-(methylaminomethyl)phenyl]-piperidin-2-one.

30 Other embodiments of this invention include the following compounds and their
pharmaceutically acceptable saits:
[2-(3,4-dichiorophenoxy}-5-pyrimidin-2-ylbenzyl}-methylamine,
[2-(3,4-dichlorophenoxy)-5-pyrimidin-4-ylbenzyl]-methylamine,
[2-(3,4-dichlorophenoxy)-5-(2-methylpyrimidin-4-yf)-benzyl}-methylamine,
33 {1-[2-(3,4-dichlorophenoxy}-5-(2-methylpyrimidin-4-yl}-phenyl]-ethyl}-methylamine,
4-[4-(3.4-dichlorophenoxy)-3-(1-methylpyrrolidin-2-yl)-phenyl]-2-methylpyrimidine,



- dependenci es on al cohol, nicotine, cocaine, heroin, phenol bqr@@rﬁboognd
benzodi az_e%gﬁs e.g., Valium (trademark)). "Treating a chem ca
.dependency YO R4 herein, neans 35 reducing or all evi at iPfg/IBAYHES?3
dependency. 13 April 2004 WO 01/27068 F{g’_/ 11300/ 01373 An NK-1 receptor
antagoni st, as recited herein, is a substance that is able to antagonize
NK-1 receptors, thereby inhibiting tachykinin-nmedi ated responses, such as

responses nedi ated by substance P. Various NK-1 receptor antagonists are

known in the art - | be utilized in
the present i nven[tQT(%Em%rgﬂ%n%é'Z%r(Pﬁgkygﬁ%@%y%g%?ﬁgﬁ%%Isl\?'\nﬁf h a compound
of fornula I. NK-B-(aehwhbirymetiybriRarsthaee-2-viexydertyddiney gpheexanpl e,
United States Patpgirhidazoli-92@apHihdenBdoltyd-bérr-imbylahh®8) ; United States

Patent 5,852,038 (jssue nmper 22 1998) 1057 er nati onal
Publ i cati on Date ](\'/lé(%%r e%'?g-g%}"?[ﬁ%ﬁ"g@e ’?%f(gasp\ﬁgaa?e 3?\ ﬁﬁ%@%’%@?@?ﬁ%ﬂ
Sept enmbed 122.4-dig®98); United States Patent 5,886,009 (issued March 23,
1999); United St af@sthidatgMethlimmothath aphtBaLRELyviIBG ARénylk TnidLBRhe-2, 401 t ed
States Patenf 5,773, 4?0 [(gi sgﬁed June ygg% gi998); yUni ted %t at es Pat ent

5, 744, 480 (i%¥Ged April 28, 1998); United States Patent 5,232,929 (issued
August 3, 1993); 3I-[invedia)i=BtiratmethyRé{rephthdled3Ro8)-phényiidhiedlidng-2i4-dBne,1994) ;

United States Paigr | 29 oy St at es
Patent 5, 843, 96685'([?2@%@? "E?'De*"'c‘%‘?{L‘i@%%&%g??“ﬁf?’f'%'éﬁ ?’s;atzé"tf‘}ef}sq:‘J ip'g'tq'é’ﬁ%‘ 5,703, 240
(i ssued Becenber 3§;mefyipminomstiiyt-dstnaphthaleng-yioxyk-phenil-oxazplidin-3-g9e. (| ssued
February 17, 1998} 3-nasttelidniirichethySt-glaphithilat-2ploxdphenyl] @9&kolidin-3engd June 10,
997). Each of the r i S, t S t for ' L i shed PCT
e nat onal Apg'rmgclgﬁigﬁmgggfmem%ﬁggaﬁﬁfe -ﬁ@lw?gﬁe%?gﬁ%%%%@% by
reference. The dong meihsiemiroaethyld-aphihalent-2ylexyd-erentiliieitralydiK- 1 r ecept or
ant agoni zi ngy@fibin\ldné, can be wused in the present invention. However, other
NK-1 recgeptor ant I sts can al be used in 20 this invention. A 5HTID
recept oﬁgant agoni1§g'?£?a‘§'°'?'%’8i’ eé’a"ﬂi'gfrﬁ?t?yﬁla"i“§°’%e”§yﬁ8'§?"§ 'é‘@’ekhrx’élt ant agoni zes the
5HT, D subt y pedrabfdremgrimidavd-one; ecept or. Any such substance can be used in the

-present inventi qf[4-?3?4—9ﬁ§§rfzé}f%ﬂ§fﬁ-?%(e§hﬂ;lﬁni " .ﬁ%éng$3me¥ﬂﬁirﬂid&gmﬂ-%ﬂe of

formula 1. Substances | eceptor antagoni zing activity can be

det ermined by t hddt(bt-dighierpphengxydRimethylgminametysphenyl]-thigelidiesd®fis e, SHT1o0

recept or ant agoni3g4-§3,atichislopthblyed-mdinyiiitimelrdd sin(il-tilapstiamt d-ereal _
bate Ontdber o, - Abg e TRgaERY S Ee e R R e on Dare

CTTTTT Ry o capie P RS

) A-di e 75-g | - amifg, ™) »
c2rolse A (bl S, A TR bted o oo AR
phenoxy)-5-(2, yi yl}-benzyl}-methy -

. '[2-(3,4-dichlorophenoxy)-5-(5-methyl-[1,2,4]thiadiazol-3-yl)}-benzyi}-methylamine,

- 25 [2-(3.4-dichlorophenoxy)-5-(5-methyl-{1,2,4]oxadiazol-3-yl}-benzyl}-methylamine,
[2-{3.4-dichlorophenoxy)-5-[1,2, 3}oxadiazol-4-yi-benzyl}-methylamine,
[2-(3,4-dichlorophenoxy}-5-(5-methyl-[1,2,3)thiadiazol-4-yl)-benzyl}-methylamine,
[2-(3.4-dichlorophenoxy}-5-(2,4-dimethyloxazol-5-yl)-benzyl}-methylamine,
[2-{3.4-dichiorophenoxy)-5-(2,4-dimethyithiazol-5-yt)-benzyl}-methylamine,

30 ' [2-(3.4-dichlorophenoxy)-5-[1,2,4]triazol-1-yibenzyl}-methylamine,
[2-(3.4-dichlorophenoxy)-5-(3-methyl-{1,2 4]triazol-1-yl)}-benzyl]-methylamine,
{2-(4-chlorophenoxy)-5-(3,5-dimethyl-{1,2, 4)triazol-1-yl)-benzyl}-methylamine,
[2-(4-chlorophenoxy)-5-tetrazol-1-ylbenzyl}-methylamine,
{2-(4-chlorophenoxy)-5-{5-methyltetrazol-1-yl)-benzyl]-dimethylamine,

35 [2-(4-chlorophenoxy)-5-{1,2 4]triazol-4-ylbenzyl]-dimethylamine, .
[2-(4-chlorophenoxy)-5-{ 1-methyl-1 H-tetrazol-5-yi)-benzyl}-dimethylamine, and



- 30 antagonists, as well as others, can be used in the preseq%/jad}lx{%[g,jr on.
The af orenenti oned published patent applications and patents .
. ncor por at ww dwex7edsn by reference in their entireties. Pref @oraso0/01373
enbodi nents of this invention include the follow ng conpounds of the
formula | and their pharmaceutically acceptable salts: 35

[4 (3, 4-Di chl orophenoxy) - bi phenyl - 3- yI nmet hyl ] - met hyl am ne,

N

° ooy

I\)I\)I\.)l\)-bl\)Z

|_\
1
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l—‘l—‘l—‘l\)l\)l\)j*l\)ib&)l\)

4-
4-
4-
4-
4-
4-
4-
4-
. 4-

3, 4- Di chl or ophenoxy) - 5- t hi ophen- 3-yl benzyl | - net hyl ami ne, 13 April 2004
1/ 27068 PCT/ 1B00/ 01373 -12
3, 4- Di chl or opltefaes.g)dichiotdphepingrs-(3-mettye Hi-athzorstyinansiiratyl)-
3,4-Di chP 9.91% £RRXY) - 4-furan- 2-yl benzyl ] - met hyl am ne,
3 4-Di chl orophenoxy) --5- f ur an- 2- yl benz%se% nmet hyl am ne,
- (3, 4- Di chl oﬂyﬁ@r’iﬁ%?? alse reigtes {0 FomRaYBeRA! Hip fo enyl - 3-yij-acetanide, 5
3, 4-Di chl or ophenoxy) - 5-t hi ophen- 2 yl benzyl ] - met hyl am ne,
3, 4- Di chl or ophenoxy) -4' -fl uorq epy@ 3-yl nmet hyl ] - met hyam ne,
3 Di chl or ophenoxy)-5-[1, 2, SI‘/’t éa | - 1-yl benzyl ] - met hyl am ne,
3 Di chl or ophenoxy} 5- [122%Tf| -2-yl benzyl ] -met hyl a m ne,
3 Di chl or ophenoxy] - 5- py?i di "R nzyl ] - met M@Q ne
3, 4- Di chl or ophenoxy) - 5- pyri di n- 3=yl beryl j - net 1 ne
4- Di-chl or ophenoxy) - 3- et hyl ami nonef hyl phenyl ] - 1
- 3-yl am ne,
Di chl or ophenoxy) - 5- pyri di n- 4- yI - met hyl am ne,
Di chl or ophenoxy) - bi phenyl - nmet hyt am ne,
Di chl or ophenoxy) 4'-net hyl - yl met hyl ] - net hyl am ne, and 15
Di chl or ophenoxy) - 4-t hi ophen- 2 yl | ]-met hyl am ne. O her
ed enbodi nents of this invention include the foll OWI ng corrpounds and
ph& maceut |\ci&iréw>(azoréplamilrea$aﬂeﬁreﬂ as above and Q is -C{=O)R® or cyano and R* is
. 4-di ch D | I
, 4-di chI or op%ﬂﬁ 6\‘% 16)El-@etr r&g% ;ﬁﬁ%&’:h%gﬁg@?aﬂgé@?daﬂ? enpgnden%
L 4-dic %}Wawyi%t Jatsh. °3Py|aﬂwz»ytp$at tvrm ‘5%1"!‘\'899" to which they are
3, 4- dittatHeas foph @rfourytd emhf the@betkd Eata'éféh‘rﬂlg xbitaRing che oh o} het@bityman ne;
3, 4- # 3 2t m ne;
3 2 I AENERRAYS i 1 i ol SRl v Aok Bl W
- ( 3,18- dircesent @ﬁn@nfe& irymm[genmtzqum F%ﬂz%#ﬁlfl-%ﬂlﬂpmémﬁﬂ af éqrmylpﬁﬁbqrﬁymm ne;
as intermediates for preparing compounds of formulz 1.

3,
-
- (
- (
-

Hrﬁﬁrﬂﬁrﬂﬁl—!l—! (Y r—"-o l—?v""\

The compounds of formula XVIIl may have optical centers and therefore may occur in
different enantiomeric configurations. The invention includes all enantiomers, diastereomers,
and other stereoisomers of such compounds of formula XVIil, as well as racemic and other

15 mixiures thereof. The invention also includes tautomers of compounds of formula XVHL.
( Detailed Description of the Invention '

Compounds of the formula | may be prepared according to the following reaction
Schemes and discussion. Unless otherwise indicated, A, B, Q, R, RZ R, R, R, R%, X, Y, 2,
m and n, and structural formulas 1 and XVIll, in the reaction schemes and discussion that
20  follows are as defined above.



2- (3, 4-di chl or ophenoxy) - 5- ( 5- net hyl t hi ophen- 2- yI)benzthgm%%hgb@glne

3, 4- noxy)-5-[1,2,4]triazol -4-yl benzyl ] - net hy

(3, 4%@W@F§phenoxy) 3- (rret hyl am nomet hyl ) phenyl ] - pyﬁ?@g?@ B one;
- (3, 4-di chl or ophenoxy) - 3- ( 1- et hyl agknoet hyl ) phenyl ] - pyrrol i di n-2- one;
-(

3, 4-di chl or ophenoxy) - 3- (et hyl am nonet hy! ) phenyl ] - pi peri di n-2-one. 30
CIher enbodi ments of this invention include the foll ow ng conpounds and
their pharmaceutically acceptable salthHE@EQB 4- dlchlorophenoxy) 5-pyrim
idin-2-ylbenzyl]-nethylamne, [2-(3,4=dichlorop

henoxy) - 5- pyr|0|d|n- zyldowizyl ] - thylanlne (2- (3
i chl or ophenoxy) - 5 thylpyrl 4-yl)-benzyki= anlne
(1-[2-(3,4-dichloro Xy) - 50 | pyri m di n-4- %ﬁenyll ylf nethy

| am ne,
4-14-(3, 4-di chl or oph#moxy) - 3- ( 1- W&t hyl pyrroli di n-2- yw3 phenyl ] - ﬂ nmet hyl pyri
m di ne, 13 April 2004 WD 01/27068 PCTI | B00/ 01373 -13 : _

[ 2- (4-chl or ophenoxy)-5-(1-nethyl -1 H pyrrol-3-yl)-benzyl]-dinet hyl am ne,

[ 5-(1- nethyI-IFprrroI 3-yl)-2-(napht hai en- 2-yi oxy) - benzyl | - di net hyl am ne,
[ 5-i m dazol - 1-yl - 2- (napht hai en- 2>yl oxy) - benzyl } - dlnethylanlne
1,5,5-trinethyl-3-]3- nethylanlnonet | - 4- (napht hai gn- 2-yl oxy) - phenyl ] -i m da
zolidine- 5 2,4-done, . 1-net hyl - 3- [ t hyl am nggeetMyl - 4- (napht hai en

2-yl oxy) - phenyl]-lnldazolldlne 2, dlone

3-[ 3-met hyl am nonet hyi - 4- (naphthal &—-Al

én-2 yl oxy} - phenyl ] - t hi azol i di ne- 2. 4-di o (o}

3-[3- nethylan1nonethy!-4 (napht hal en- 2- onx henyi j - oxazol i di ne

2, 4-dione, 10 B—Y

3-[3 nethylanlnonethyi 4- (napht hal en- 2- W ox -phenyl] oxazol i di n- 2- one,

3-[ 3- net hyl ami nonet hyd - 4- ( napht hal en- 2-yl oxy) - phenyl ] -t hi azol i di n- 2- one,

1- net hyl - -[3-nethy|apinonethyl-4-(naphtha|en- 2-yl oxy) - phenyl ] -i m dazol id

i n-2-one,

1-met hyl - 3-[ 3- nethylanlnonethyl 4- (naphthaldn 2-yl oxy) - phenyl ] -t et rahydr o-
pyri m di n- 2- one, s
1-[4-(3, 4- dlchlorophgfoxy) 3- nethylanlnonet‘rl-phenyl] 3- et hyl -
t et rahydropyri m di n- 2 one
1-[4- (3, 4-di chl or ophenoxy) - 3- nethylanlnonethxbﬁphenyl] 3-net hyli m dazolidin
- 2-one, A~ -COR® &
3-[ 4- (3, 4-di chl ordp@y)-s- met hykani ¥ag@thy! - pheny] - t hi azol i di n- 2- one,
3-[4- (3, 4-di chl or ophemodxy) - 3- net hy¥am nonet hyl - phenyl ] - oxazol i din-2-one,

lic : ’E—%-v

- oy

(75 V (XVIII)




20 [ 2- (3, 4- di chl or ophenoxy) - 5- (2- et hyl t hi azol - 4-yi ) - benzyl ]13%&#132&)@4“ ne,
[2-(3,4-d %enoxy) 5- (2- net hyl oxazol - 4- yI) benzyl]-nme

[2-(3, 4-d gﬁ@% enoxy) - 5- (2, 5- di et hyl oxazol - 4-yl } benzyl ] IIJ%J{[E@’@%%&
[2-(3, 4- d| chl or ophenoxy) - 5- (2, 5-di et hyl {hi azol - 4-yl ) -benzyl ] - met hyl am ne,
[ 2- (3, 4-di chl orophenoxy) -5-(5-nethyl -11, 2, 4] t hi adi azol - 3-yl ) - benzyl | - met hyl
am ne, 25

[ 2- (3, 4-di chl or ophenoxy) - 5- (5-nmet hyl -[ 1, 2, 4] oxadi azol - 3-yl ) - benzyl ] - et hyl a
m ne, 5

[ 2- (3, 4-di chl orophenoxy) -5-[ 1, 2, 3] oxadi asz%:’ﬂwdg‘yl - benzyl ] - met hyl am ne,

[ 2- (3, 4-di chl or/ hempxy) 5-(5-nethyl-[1, 2,3 di azol -4-yl) - b'enzyl] nmet hyl
am ne, “ _F V,R*=H, C,C

[2- (3. 4- di chf org) noxyg_‘ X di et FyTRAxhzol - 5 yTT Phzy T T met iyl amd ne.

[ 2- (3, 4-di chl or ophénoxy 05 (2, 4- di net hyl t hi a oI 5-yl)-benzyl ] -met hyl am ne,
30 [2-(3, 4-dich{ g.‘pmenoxy)“h% [1,2,4]t r| az gt benzyl ] - met hyl am ne,

[ 2- (3, 4-di chl orwgrw,ggxy) -(3-net hyI zol -1-yl }-benzyl ] - net hyl am
ne,

[ 2- (4- chi or ophenoxy) - 5_(3 5- di met hyl - [1“’2R%fj't'r|azo| 1-yl) - benzyl ] - net hyl ami
ne, [2-(4-chi orophenosxy) 5-tetrazol - 1-yl benzyl ] - net hyl am ne,

[ 2- (4- chl orophenoxy) - §¢(5- net hyl tetrazol - 1-yl ) - benzyl ] -di net hyl am ne, 35
(2-(4-chl orophenoxy)-5[1,2,4]triazol -4-yl benzyl ] -di met hyl am ne, .

[ 2- (4- chi or ophenoxy) - 5- ( 1- rret hyl -1 Htetrazol -5-yt)-benzyqg-di net hyl em ne,
and 13 April 2004 0&f;27068 PCTI | BOO/ Q13 14

(1 [ 2- (3, 4-di chl or_gﬁ hoxy) - 5- (1- net hx,l_’j: tetrazol - 5- y|) hen%] et hyI}
di met hyl am ne. ThIS\L Bntlon alirela conp rmul a

n OXVil | 5 wherein X nd mare fined as-above and Qis

,Q

=O R3 or cyano and 's H Cl-C4 al kyks ., O (C -C6)al kyl or NR Rz,
wherein R and R2 are lg&#Ct ed, i ndependen 9 Yfrom hydr ogen and

(C -CA)alkyl, or Ryand™R2, together wMlh the nitrogen to which they are
attached, forma four to eight menbered saturated ring containing one or

two heteroatons, incl Udl ng the nitrogen tO'WhICh R and R2 are attached,
wherein the second hetqroatom when 10 present, is selected from oxygen,
ni trogen and sul fur. Cyrpounds of fqrmula Il are useful as
i nternedi ates for prepdring conpou of fofrmula I.
1
@:CN J y | CONR'R?
X—A —A
"o X0
. AN _._> V, R*=NRIR?
( B—Y B-Y
S 2
X (V) | X
R\ /R
N/
7
X—A |
"0 (
/ L]
B—Y




The conpounds of formula XVI1l may have optical centers and {sheigbese may
occur in’ different enantioneric configurations. The invention 1ncludes all
enant i onerY¥O WR2ABer coners, and ot her stereoi soners of sucRCEHRMOIHAEs of
formula XVI11, as well as racemi c and other 15 m xtures thereof. The

i nvention al so includes tautomers of conffounds of formula XVill. Detailed
Description of the Invention Conpounds of the formula | may be prepared
according to the follow ng reaction Schenes and di scussion. Unl ess
otherwise indicated, A, B, Q R, RR, W R4, R5 Rs, X, Y, Z, mand n, and
structural formulas | and XVIII, in the SBEEME3n schemes and di scussi on
that 20 follows are as defined above. WO 01/17068 -15 SCHEME 1 lla Y lic
HOV (XVI11) Y R-NR2 J lib 13 ril 2004 PCTIIB00101373 01/ 27068 w

VI aWEQ VI bWEX - 16 HOCI\&I, AI | 2004 PCT/ 180006,37 ‘A] RSTR"H, Cl1-C4
alkyl J-A1 J-Ai V 03W-U -
= 0 ) 0O
"By @:—-—Y
S S
Xllaw=J : VW=J
XilbW=X _ | VW=X
(.

=



VI V,R3=NFVR2 X (XVIT1) | IX R /R7 N 13 April 2004 \/\001113%\/@“&@004 .
PCTI 1BOO 03373 - 17 SCHEME 3 0 WA E 0 Xila WJ IWE) Xl IbWX Wk 13 April
2004 WO oYW ¥EE%HCT/ MO/ 01373 . 18 SCHEME 4 0 V, R3 = 0- al BHT: ’IBPWW%) XXI .

1

v XXI 11 XXI| 13 April 2004 WD 01/27068 PCT/ 1B00/ 01373 -19 SCHEME 5 Rl 1~
N-~H xIx 1 13 April 2004 18-

SCHEME 4

V, R, = O-alkyl XXi
(XVHi)




WO 01! 27068 PCTI1B00101373 -20 Scheme 1 refers to the’ prepar@t A6
conpounds, ormula | from conpounds of the fornulae Lj . L
represent swé}asll%ﬁ gbl e leaving group such as flouro, chloro, H)h:l'r@ﬂ'go"dllt’)#
triflate. In schene 1, Z is hydrogen. Hasgver, using the appropriate
starting conmpound of fornula Il, conpounds of forrmula |I wherein Z is other
t han hydrogen can be prepared 5 according to the same schene. Conpounds of
the formulas Ila, lib, Illa and Il b are comrercially available or can be
made by met hods well known to those of ordinary skill in the art. For
exanpl e, conpounds of general for gghé@%lgl a and lib wherein R3 is H may be
prepared by introducing an al dehy tional group (CHO to a conpound of

formula XV or XVi, respectively, using methods well, kn to those of
skill inthe art. J J or f- A11 >Ilaor !Ib 041576\4/%“ Wen L = F, the
procedure of A. J. Bridgesr®t al., Tetrahedron Letterd, 1992, 33(49),
7499- 7502, is parb]ﬁly useful for the synt ests bstituted

ort ho-fl uorobenzal d . Qhe%u)rtransfo I dns have been descri bed
by C F. H Alen et al.] Oganic Synthesis, 1951, 3% 92; T. DePaulis et

al, Journal- of Medicin emstry , 1986, 29, 61; 1~M Codfrey et 15 al.,
J. Chem cal Society, PdgKL ¥ransact i ons 1, 1974, 1368 — M Tranposil et
al ., Journal of MdMicinal Chenmistry , 1983, 26(2X *and M E.
Cracknell et al., Chem stry and Industry, (London). 1985, (9), 309.
Referring to Scheme 1, a conpound (i.e., an aldehyde or ketone) of the
formula Ila is reacted with a conpound (i.e., a phenol) of the fornula
[sta in the presence of a base to form 20 the corrRe\s\poqu ng conpound of
formula IV. This reaction is genej_a.LI_?carried out at™Ng tenperature from
about OC to about 150C for about 1 hofir to about days, .preferably at
about 90-95C for about 18 hours, in a polar soly as di net hyl

sul foxide (DVBO), N, N- dinethyl formarnide (DWVF),
(DMA) or N-nethyl-2-pyrrolidinone (NW), preferably
i ncl ude anhydrous sodi um carbonate (Na2CO3), pot assi 5 carbonate
(K2C), sodi um hydroxi de (NaCH), potassi um hydr Oékd “and am nes such
as pyrrolidine, triethylam ne and pyridine, with hydf ous K2CO3 bei ng
preferred. Details for conducting this procedure can be found in G W
Yeager et al., Synthesis, 1995. 28-30; J. R Dimock et al., Journal of
Medi ci nal Chem stry , 1996, 39(20), 3984-3997. Alternati \éel Y,

R' R
\N/
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X0
@
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phenols of the fornmula lib and conpounds of the forrmula !li Qa3 beos .
converted into 30 al dehydes or ketones of the general fornulae |V according.
to the prof¥¥¥%&escribed by K. Tonisawa et al., Cheni calPGHAB00/01373 .
Pharmaceutical Bulletin, 1984, 32(8), 3066-3074. 13 April 2004 WD 01/27068
PCT/ 1 BOO 01373 - 21 Next, a conpound of tR& formula IV, wherein J is a

| eaving group. for exanple bromne, iodine, triflate, fluorosulfonate or
nmet hanesul fonate. can be converted to a conpound of the forrmula V by
reaction with a conEound of the (]general formula X-G wherein | s .defi ned
as a reacti VE"PBaVITRESGP SifpPERRIAionof gprpgusds gnine C‘EE'“E'JB)'JT"RXI'F?"‘”"Z‘?\{SI%I ?‘eand

the 5 |i ke, forswkellyandlk hie r@rmmcmsmtbbla le=ming | gyduipcsuainasl rfpunof cldore atited, yst |

e.g., tetr qulﬁ | £
tetrakis(t r?‘lffLenyf' osphi ne%qﬁg}ogsﬁ J,\/EFI 55%9-? p(% t’?rsltarr)twgr?omp u(?gpohl ne)
pal | adi un( | fgmulg nﬂ’“&OHE#%O foraulz A ‘Yﬂ?ée"pnze@é?ﬂ'é"é ‘B‘F” QY PreBargd di um
carbonat e, petasisg tonteasitnatiend. ToimPblnds a0t the forhbRas NRAdL) DIaSaridambth?e '

or i m xt uceRmiEaeidtle & ARB ol kY BBes oot BAERSS ol SRS 1000
at t enper at @lesFerrexemeler m@uoﬁs of peneral Go@utaé Habeng ilb gdreEin R dfobdmgeher al
reference f grephltldby R8sy MPaldeRfd effgmenat BrohBﬁ:H@ﬁU'a%PUunSto?fbhﬁﬁla XV or

Stanforth, Erahe ron f 02 F gem I c references
include M V- &RRPEVEY: ‘Eingwwgﬁ&e' '8“’&8 ArecdcrbiRdreFeg1, 11(7), 513 R
B. Mller et a' Tetrahedron Lettersd 1989, 30(3), 297; W J. Thonpson et
at, Journal of Organl Chemi stry, 15 1984, 49(26), 5237. The conpounds of
(he general fornula (Gre in ofmany cafe lcormermall rcially av |IaB§e or can be
prepared by one s§| ( n the%rt of €a| c synthesis (f anpl e, see
t he procedures in"™M J™>Shatp and V. Snl eckusOHTet rahedron Letters, 1985,
26(49), 5997-6000; G W Kabalka et al, Journal of O anonetallic

Chem st ¢ (]3( 1983, 259, X¥69-274). 20 Altenpatively, an internediate of the
formula Tla may be converted into a conpound of _the formula ||c wherein X
is as defined abd{®n usfn@ePWée%?ﬁfcfdéng'@E?P%d_ﬁ@mmé 992, 334% si on
of conpound349%F750Dr inplaaickidiyt el fof fessynihetie bfreulisailed oﬂﬁo-ﬂmfrdsnehmiddhydssan

then be r eé%?%e%t&hs@?&%%%g bget.n[ %&@n&? %g éfgl T-Ioﬁlné'l’ll e? 8, a@_’ga&:@ |§ QQEEG the

et hers of genera descr
conver si on 6?51e6h198u71(§§P6!’“5f96?'m'nUﬁ13! OfsMedtmnabChezmStHdG?Qﬁ h& WM. Gesfisyghds of

fornul aes | | &, ar ChevhicaMsetigty,Pelkih $raﬂsafclié1fst1| 907y, 1mokpml TrEﬁip@}let alC IBurRA of

ggnxler th"d f\lﬁe& 8 ng%réldn%tr?.f 1&8}36‘2%(9) { andll\i é) Cracknel?et al., hemlstry aHEP ‘n%ué{rySUCh

{London), 1985, {9), 309.

Referring to Scheme 1, 2 compound (i.e., an aldehyde or ketone) of the formula lla is

-

reacted with a compound (i.e., a phenol) of the formula Hla in the presence of a base to form
20  the corresponding compound of formula IV. This reaction is generally camied out at 2
temperature from about 0°C to about 150°C for about 1 hour to about 3 days, preferably at
about 80-95°C for about 18 hours, in a polar solvent such as dimethyi sulfoxide (DMSO), N,N-
dimethylformamide (DMF), N,N-dimethylacetamide (DMA) or N-methyl-2-pyrrolidinone {(NMP),
preferably DMF. Suitable bases include anhydrous sodium carbonate {Na,COs), potassium
25  carbonate (K;CO,), sodium hydroxide (NaOH}), potassium hydroxide (KOH) and amines such
as pyrrolidine, triethylamine and pyridine, with anhydrous K,CO, being preferred. Details for
conducting this procedure can be found in G. W. Yeager et al., Synthesis, 1995, 28-30; J. R.
Dimmock et al., Journal of Medicinal Chemistry, 1996, 39(20), 3984-3997.  Alternatively,
phenols of the formula llb and compounds of the formula Wb may be converted into

30  aldehydes or ketones of the general formulae IV according to the procedures described by K.
Tomisawa et al., Chemical and Pharmaceutical Bulletin, 1984, 32(8), 3066-3074.




‘and wherein RtD is independently chosen from hydrogen, (Ci- @@)ﬁ?blrskfd)m

aryl.- (C1- or aryl. optionally substituted with hyd o1#B0;
-(C1-C6) al @%zﬁ&% C4) at koxyl or (Cl-C6)SO, wherer 30 is zg?gmgfle or two.

Met hods for this conversion are well docgqrented in the chenical

literature; for exanple, through the use of sodium azide and |ithium
chloride in 2- nethoxyethanol according to the procedure described by J.
Sauer et al, Tetrahedron. 1960, 11, 241. Under these conditions, it may be

necessary to ini N, |ach?ﬁ;52>hﬁ@tof ttﬂbefoﬁ»% AT Wipeinty &3 Amving POO4 for WRRDHIE 27068
PCT/ LBOO' 01373 -22 conp

to ef CORVeLt rgup to

t he correspc?ﬁ?ﬁ“‘f‘f“g 'Q?B?Jp"ﬁatﬁf ﬂ”°’8 B%fﬁdg ["eIthéSh\?%% te &H Eél%oﬁg?eéfﬂfgrﬁul a
)b(VI Iy, I rezI pesibound o the Terewls \aipseremﬂw with etce@t;gmg of g‘ﬁﬁﬁﬂgj'éﬁ:‘fa’sﬁe%?‘ﬁh can

e utilize BHAN L@ SkyihErRalpasd the
descri bed ar%ﬁr%e?t%e%ggpé%%@ve Ihmgu%lb!ﬂg@ﬁ%gné o n[l(%re)n 4 n%aé ective
G oups i & Ofianiwuglysynt Hag reseneg off | aJc?ﬁ'ﬁ'yWI 8% Hq ‘gons @/ E
1991, pp 1753@@(mp}ib@/l;ﬂﬁh;ﬂms|)onpmtiad:mm(O)appwt@blsﬁtmheHM§meﬂngmg‘fﬂi@p ®n be
made based %c%%ro%@@rﬁn&ﬁﬁﬁ'}[&?%@é)fp%ﬁgbﬁ{m(ﬁ)vaﬁl%/&h%Ob'rﬂﬁln thé pﬁég&détﬂf%cbﬂse

Subsequent | y,” Co or _ﬁil% 2
converted isueE a%@%‘ém rFgEpopRte; h@aswraonateov Eighylamien ffﬁ?%B t | ve
am nation C%Hddc{e@%a \Eﬂé ol Brgaxia Epivénts .4 Obepaetied dmiemdxeethmeﬂmt ;] rb{xwaﬂ be

e 1 or il o 34 F5 SHREE N R kb o ok I Fuu L F U d

converted diabegto o tormbbitel08 a0E de@ewalsrefepncmftooﬂ‘a‘- RIOPR® MR beffounH dn the
formila 1. This, %?’E{&f{\%h %ﬂf&wtﬂﬁméa& l1bdk, % SEABEA. NGh¥d §ﬂbcii€l¢efé:%@&eat ed

conpound of ‘Tor mu

arbepet f or red usi n
known to t hdeRudgit]J. &hamnetiaheSyiithetic Egmmupisations, 1 %Hegﬁghgaﬁ %r"%fﬁ'f'%ﬁiﬂf)
and the apprepahciidh 1GRERO1EEY, 96(37, 207TW.a). ThidisbR ecalnJdenat ofBigarid Chamising

pr esence, of ﬁs? %%%p%}gerﬁ OeRnoRtiR o e [ deh@hl Wik -G bR infiahPlckdts or

titani unh(| action inhert solvent such as benzene,
t ol uene, et hamolerarlly avdiiaie os can/emprepared by Ofnwﬂl%éﬂ:ﬂa &R 9f §r92pig uhests (

conpl ete, aGGOGLGLNGel Met eagegﬁrpﬁ?ﬁ@hgjpﬁnds‘/ Ehedkud! Tdranyaten (dioee, r1a8s, of
Organi ¢ Chem stry 199 (16‘%" 4928- 4929 Al ternafl 1 Sgaacggg)ound
of formula o9 FIREERWnH WK a@ﬁﬁl%@&m% i “an

I nert sol vergsgeuédh as benzene or toluene, in the presence or absence of a

water scpvenger SM&&EE@;J@A Rt Bliats EME SormAd Ha ARG 168 LohvriBl intd Nasniboued &f
generate duﬂr}g formula lic, wherein X is as defined above, using the methods described above for the
conversion of compounds of formula IV to V. These intermediates of formula lic can then be
reacted with a compound of the general formula llla fo produce the ethers of general formuta
Vv us:ng the methods described above for the conversion of cornpounds of formula Ha to IV.
25 Additionally, compounds of formulae Na or IV, wherein J is a functional group like CN,

can be converted to compounds of the formula lic or V wherein X is a moiety such as

N
NN
\N

A

\R'°
and wherein R™is independently chosen from hydrogen, (C4-Ce)alkyl, aryl-(C,-Cg)alkyt or aryl,
optionally substituted with hydrogen, halo, (C+-Celalkyl, {(C+-Cg)alkoxyl or (C+-Cg)SO,, where r

30 is zero, one or two. Methods for this conversion are well documented in the chemical
literature; for example, through the use of sodium azide and lithium chioride in 2-
methoxyethanol according to the procedure described by J. Sauer et al, Tetrahedron, 1960,
11, 241. Under these conditions, it may be necessary to initially protect the COR? group of



‘the formation of the intermediate of formula XVIl. The degr eg A egpP! etion
of the co ' 25 of conpounds of the formula IVinto th

- nternedi a? e(@gﬁmgl formula XVI1 can be assessed using one S’Fqﬁ%@n%ﬁom -
anal ytical techniques, including 'H NVR gpectroscopy. In sonme instances, it
may be possible or desirable to isolate the internediate(s) of fornula

XVI1, or they may be further reacted with a reduci ng agent selective for
the reduction of the internmediate to the desired conpounds of formula 1.

Sgg hkr educi It ”ébtnﬁﬁ@rﬁﬂ fla aJravvvod&deynv ARV thao.pﬁlroug@oq]t}é %a.egaﬁomy Gro@OR 61373
- nown 0 ose cl udae or exa
SNPURR  R Ef&%ﬁ%{@?ﬁoﬁmﬂ(}ﬁ?‘h rePREEY NN ete P By FrRfectD

tri acet oxy- bayroudsyectailatite wikhBid( @AcliiBRd indbis pibesss: inbluding pcgtals Fﬂd MEMMQT% et
al . in Tel r afiadifed shéldibives b9R06. MlnuBIR T, Wilchedh AIPRAIN GrodoR DR
carried qut In &I solvent such hanol , et E@Z—Loano

ke 5 s vetuitshor See, Saniabies andSoh, NRoURTe Ot P TS Bee il Sh ) y
at room t enpampaiptiate prdtettind @eumcmﬂmdusde lehead updnatte presdiica bf atherheacliyengrodpse

i nt er medi at g, @fa é la XVI1 is formed in an ethanol solvent and, wi thout
I solation, is re "to the product of fornula | usi g NaBH4. As an
alternative to t r%'b&PQ}@ﬁ‘}NdEQWOUR@QW@fPWP@MQf'@ﬁ (ofCaHaivhernee popvertrd .
one skil | edntbtoinPunas lof @forlukor Wﬁl&ﬁ&ﬁlg&ﬁé\‘ﬁﬁ&d Retiicve diaiatiors ondliibng | Fe&- |

tril t f I |
1 st aPea SAran Se e drind BRAH Rah be Bk B p ool e
descri bed i mlﬁiﬁemomaﬂh@wwm&mfasnmvﬂ hen serve as internediates for

(he synt heses of the de red ﬁgnpounds of formula 1. Pr cedures for
preparation of the corrpodh\j@/ formula Vi used in thi cess can be

adapted from those found il the literature. (See, e.g., C Reny et al.
Journal of Medi ci nal AP , 1975, 15 18(2), 142-148; k_ A Schmttllng
c Chemistry , 1993, 58(12) - 3B30). The

e

et al., Journal of
conversion of the it s _of formula W so obt aXig
products of formula ™€an®e achi evdd =:Haveral
Schene 2. For exanple, the
aci dic conditions using nefteds well known to 20 those of
to produce a carboxylic @ dent vative of formula VIII. ¢ 9., A 1.
Meyers et al., TetrahedrdhslLetters, 1984%‘1'? (28), 2941, R “W Higgins
et al., Journal of Oganic Chemstry, 1 16, 1275). Thrs carboxylic

aci d deri vatjnkf nfs'beliftiiied cBARHES biffuy R thsrMTaLRH sih .rws chiabdib 3f e ( R3 =
OH), usi ng rocggures previ ous described in Scheme 1 for the conver3| on

of 1V to V: o TBR CPyveii BISIBEN Htor-sizrif vy inp oISt FBPPEAD L orpgia
conpoundsV (XN8, nnmlab%r)m&ﬁds:hdpema drondrd@ebodgikHonE 3o bsd <xlisalinahd ars descri bed
bel ow.

i 0 the desired
=5,~@s depicted in
nitrile group of Vill can be hydrol yzed under
(Il inthe art,

For example, the compound of formula V and the appropriate compound of formula

HNR'R? can be combined in the presence of a dehydrating reagent such as titanium (IV)
tetrachloride or titanium (IV) isopropoxide, in a reaction inert solvent such as benzene,
toluene, ethanol or a like soivent, until the reaction is judged to be complete, according to the

20  procedure of S. Bhattarcharyya {Joumal of Organic Chemistry, 1995, 60(15), 4928-4929).
Alternatively, the compound of formula V and the compound of formula HNR'R? can be

combined in an inert solvent such as benzene or toluene, in the presence or absence of a

water scavenger such as molecular sieves, and heated to eliminate water generated during

the formation of the intermediate of formula XVII. The degree of completion of the conversion

25  of compounds of the formula IV info the above intermediate(s) of formula XVIl can be
assessed using one or more known analytical techniques, including 'H-NMR specti'oscopy.

In some instances, it may be possible or desirable to isolate the intermediate(s) of

formula XVH, or they may be further reacted with a reducing agent selective for the reduction

of the intermediate to the desired compounds of formula I. Such reducing agents are widely



Al ternatively, conpound Vill can be converted into a car boxaqr@,qreigg@vat I ve
of .formula | X using one or nore standard nmet hods which are_di sclosed I n
.the chem ‘gP 011068 ature, e. g.. via reaction of an acid hal Pwmed
froma conpound of the formuia VIII wi thsan am ne of general fornula

HNR R2 (see R E. Kent et al., Oganic Synthesis, Coll. Vol. 30 II!, 1955,
490; and R M Herbst et al., Oganic Synthesis, Coll, Vol. Il, 1943, 11
for discussions of the Schotten-Bauman reaction). These carboxam des of

formula I X GaBwh e thosd Sxifidnvand @ 4o .ﬁa@ecmrreesmedsmnﬁ:aammm dresBHf,

formula V ( aci stItuent orlate
X group usi rf’@d‘t“arféfff""t“:fb)BY‘PE}/‘zg"idis'nl%l‘l JE@) f"ﬂ‘&%d'ﬁ'éﬁ?ﬁtﬁ’g “&c (ﬁ{/er g’ to V
i n Schene 1.de3&ibdhby saf.kbdelriahitsetcd. if Detrahkdren Vettsrs, pa&q:an eFp%aihis h@hcttpe

reduced to tl@ﬁ d‘fe'raﬂl? carrﬂﬂ%gluﬁtaspﬂér dof %Mu@ﬁ' ab n'rb?ﬂa'BGI @iﬂaﬁ&ﬁ%@?{%ﬂaﬁ&l%rrﬁ%m I on

process. on t resence o
PCT/ | BOOAO1 :Wt?emzandsﬁy themé?ﬁ of agoutp°g tmabZUbtPOt’ %Df%f%tel?}ts RLIPPEdemReratyng; g

reduction cake pe céﬁ@dﬁébﬁb‘éb Bﬂﬁﬂtéigtar}f?a&h@i’ntdm&ﬂiat@fof forvigls DIMIs fmeciagant s

including i mnu (e.0...d L n i V.
Pharm. (Vi r?ﬁt@“ﬁﬁ @%’P 'S°!§'¥L ’E?L,%e%"f?e Rf.%g‘g?m&%'r%a"é“? %Qﬂ%ﬁa"p A
Pat h, Journal ofAStmtealéJmmedalth&i@&fedqor ketanei nfermediatemeh fasavipe s andi Baone ( 3) |-

191 di bor ’
SOCI) Lt V. 19%8%0( iF{ th%Gartﬁ;aE 0 r ar@lcomp;tﬁx‘r\fii‘@} foﬂ'fmlﬁ v (P@E Htrﬂéﬁj' @9%%5 Rith

ourn
O gani ¢ 1herPEppYpds pbihg fowae ittaaend ¥t ae"uetatﬁw §ﬁ*&F"t? : \reméhe d'aftﬁw*rﬁ}ﬂ
Or gani ¢ Chenorsiatioh, piddddure 32scribed lin , Sdhleme yi.boTieese donhoandsy bamithennser¢el.as

Pe] ter et almtenngﬁ%{egh‘?ldﬁtg yl'tﬁ&ée%{) Ithe]‘%é%red #ﬁ@&%ﬁQ@L&? tFrrt'.:rféBlfr% 'ﬁge /

t ol uene fol |l owe hano rohy
Tet r ahedr on pt@etaéprs of the p@npopndy of fermula Vi lﬁetlnnﬁpe rprqstessmnm adeptegsfrigminase al |
Jour nal of tf&tﬁ,dwelxmau;@hqeéé:el 00t Gterny, et D SfburdBofldédicinah ChEmistBy rebst et
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be prepared3@dectly fromthe corresponding nitriles of fornula Vil. by
speci fic hydrol ysing cofeldids theeﬁﬂ?uie%'f Ftﬂnulé Vi, B BHEHR mt@k’!%r&%éh P8hRLs gte or

strong aqueous al kali metal salts. See Chem stry & indus g3y
1961. : 1987; @muR ! qaam%?ch'etfdg%ﬁeeeyf&u sP% derigieq in {gheme 2. F% #3mplestBg.  and
J. H Hall aivde Mroufhof Mitircan be thyolyzeaf urfdeg atidic ciifutiohs usiyg me&ﬁﬁﬁwelﬂﬂnov.@ﬁﬁg)

Subseque |¥hos%|3?s|&ﬂﬁ %ﬁ%%?oa‘a%é\é%%ﬁé?c%{ dJr.%ru'o vg@mh;@%z% Al
Hi

converte to t the
manner j ust MeygEat EedTef‘@‘Fede?e'-eﬁé@n?/%ﬁ“g?%ﬁ%@% 12nd Ro sret glal

nitriles of JrgdnBitivenistryPPdsal 163d219)0mhik Babdiylid AdicderiObtive @amibkA bd/tdnverted to
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Altematively, compound VIl can be converted into a carboxamide derivative of

~ formula IX using one or more standard methods which are disclosed in the chemical

literature, e.g., via reaction of an acid halide prepared from a compound of the formula VIl
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substituent with the appropriate X group using conditions similar to those described for
converting IV to V in Scheme 1.

35 The carboxamides of formuiae V so prepared can then be. reduced to the final
products of formuiae | using an appropriate reduction process. Depending on the presence of
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The nitriles of formula VIl may also be converted to the corresponding aldehydes of
general formula IV, wherein R® is hydrogen, using reagents and conditions which are specific
for this transformation, such as lithium triethoxyaluminum hydride in a solvent such as THF or

35 diethyl ether, as described by H. C. Brown and C. P. Garg in Joumal of the American
Chemical Society, 1964, 86, 1085 and by J. Malek and M. Cemy in Synthesis, 1972, 217.




15 by the nature and location of the J. X and/or Y substitugnigpsgaent. as
wel |l as-by the conditions enployed for the reaction. In instances ere it
s desirabW® @1@MBepare conpounds of fornula IV (R3 =H), f{POHIBSWEITE=H),

i ntroduction of the al dehyde functi onal roup (CHO can al so be achi eved
usi ng conditions described above for theé?Preparation of the intermediates
Ila and Il b in Schenme 1. Eor exarrpl e, preparation of conpounds of the 20
formula IV wherein R3 = H (i.e., aldehydes) can be achieved using one or
nore of the known procedures for the fornyl ati | on of ar Hhec rings..

i ncl udi ng react i n¥ ad9iieN tp G HRAIAAS deRcipRA 2okt ASENERT L FCHTPLTT PIoKS

tetrachl ori dfe inferfiedibty lakigsydes bad kakhea ot orrdilan § other tristhods enﬁddmb cag @myidebed
by M L. Mangjni I t n| | 2P 308 H
Chi kashita et &t " L SJogutPe ?S'%Dl%h'e l:‘glrn%% "W“e duéegggp'%%é)%gw ez% Igzor
the prepar at¢omwoid o éamyaxiabgp ﬁ@zEgﬁaﬂBYd&‘Pgef‘ ican be (RRetpdiYrdesoadiipngs
taken t ggetdyqrieduds-Chhtts Reyiatioh l(@genxcmnebya?ccﬁz) it pratibcciteeshea ptitht iermalaribon t o

brocedure dtc) Foeaenp’ls el RAIEHE M AR ORRE Shiigis Ao VRPN, Mhof | e
1998, 63. 1lM@jnatily. e aetﬂ';ahmdedh ias (RBOM tan tRoieasted ynder wn!ar cogdiienst &  of

the general &opm & ¥, o] Bolf A1 IR RIGTIGEHE BoaLONB!nfordShik) , 30
prepared by ester catl la V

car boxylic acgof f
(R3 = OH) (aﬁog@owsof@rrﬁmvmmen ' R e roprge B e WRLY' 71 o
gener al 1foor niHese KX¢ RRdgdr3 s&ip rcbinpDe 4nay\W DappetDitdn PETHPAUBOO HDMEHEa XREbwher e
L4 s a reagrl gn, nqgér-l-%%{g&%héﬁj(ﬁgm %ed%gaézdes eﬁrbg @r% e%f'ld"’WSLtrong

Base such as so uce th I nt er me |ate of

general f or rArekerSaganic §yathesis, Got.néei B 83521968 f’?@ﬁ byed dbn¥Yerd é@f’ Ro V- Rest,
correspondi r@—ggﬂ{@gyf@,elsmm adi. mcgrgnwsa XXI'l in the presence of a strong

acid, such as hyd,rh@g g c% cc}l(I oS %ﬁ_}éﬁf‘wd‘?ucerefﬁ-:%)?nagﬁ@rdﬂ(zftn'b%ncfeteréineﬂ

Subsequently, the Hereduce
cyclic o ndy tbé nafucer emd B@ca(kihldf tifearheX gind/oRY subsfitugnts prpsemtors aelh@s|ty, thaodi um

bor ohydri de doRqifBHs NahQbyed Stor %?Ja'cﬁﬁd Rh ENdtgHees Whe@“ﬁhtscﬂéﬁﬂ%IQQS ;Q'Epér@r ml a
XXI'l'l can further be converted3 onpounds o E‘(ff%}ﬂ |
(aherein R SEPaEl A M6 o BemAdag b piranustar of 66 Hefiu ngign

di scussed. Jg,ﬁblEqCHd)learpaleqoaé athieed ating comtitions] desafibegleabera for fther preparatibp of
wherein t he’\tﬁé f[?igégr]ng% é%gs fa ah Ita o gﬁ ﬁ'ﬁﬂﬂaﬁl@qheﬂar eQarR@@ nﬁf%%é?éhoﬂ%?la&rnb(dunaé BOmée Vi a

the | actam ustrate Is preferred. In

this pr@8eddeauigiV éf{hﬂ@FWe' i (i eealdshwles) cageseachievaddising| oqe PmPIRf the knoyp

C1-C4 al kyl ,prcscﬁa@eﬁtfdrmé Yormyhedh €of QrérbatibiPhgs, Sindedniereactthgt dicradrorasthylemathylt he

general for mﬂwa and fitanium (IV) tetrachloride in methylene chloride according to the procedure
described by M. L. Mancini et al., Syntheiic Communications, 1989, 2001-2007, or H.
Chikashita et al., Journal of Organic Chemistry, 1991, 56, 1692.

25 For the preparation of compounds of the general formula | wherein R? and R® taken
together with the nitrogen to which R? is attached and the carbon to which R? is attached form
a nitrogen containing ring, an adaptation of the procedure described by L. S. Bleicher et al
(Journal of Organic Chemistry, 1998, 63, 1108) can be employed, as shown in Scheme 4.
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compounds of formula XX can then be converted fo cyclic amides (lactams), wherein R?
remains +BOC, by reacting them with an omega-chloro alkanoyl chloride or bromide or an
omega-bromo alkanoyl chloride or bromide in 2 neutral solvent such as THF and in the
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30 mixture at the bofling point of the soivent. This effects a ring closure forming the cyclic amide
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a mixture of ethyl acetate saturated with HCI gas is effective in such removal.
Pharmaceutically acceptable salts of a compound of formufa | can be prepared in a
35  conventional manner by treating a solution or suspension of the corresponding free base or
acid with one chemical equivalent of a pharmaceutically acceptable acid or base.
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et hyl enedi ami ne t'@'@'r’ad@@t peivilyc plgthe EIOMRPUNSSj Qfs*f“ed”‘%sﬁntpﬂ"e"?“"ll "Ph'"d“"dum

tris( %dr nymbhmin}: rampmrm&bgﬁe béHBieS)u_lr!b?il%elhg rIth@nbptSWBarreEmmmearer zed
In a a tube w1 efl on"" pestle. at pm usi ga
bot Lo o HondnmtPgRpait fie Mttt Skt \adbatie & RorepBERing ndhecrdy. SRBIdARBY

at 4C. The rﬂeesmllwmg psenedura cadapted i fom these rdeséribeddyy St Sayvde0 @ ak, (MMZO
fin. at 4C. phBgndcbiB 1§?ﬁg‘7§$sdo§ d. ?W&@E‘éﬂgﬁ(ésub&eﬁ{bar PRI S dod ! fa7d 32U aP;-Of

sucrose buf | eSs t han "10% uprake, reparation: HEK-293
cel I's transféeh &Fﬁqu%éﬁwmm 19624716, 675253‘Hcﬁ"€|d? nler%ﬁam-"’( NE) -
or dopam ne (E@égeahr!emaﬂ_@mmadomggrmm 2!3n19;M§M (Dul becco's Modified Eagle

ot a1 06 Tho. 11008 yREofEs: e el Oy 18 A Bl apEihe BERS iy [0
Serum from¢peved. Tfr%@,qrtﬁbliwp@nm angt Grrig shigta Q@Q@wyyt ard meﬂsrglpem{rln ne
and 250 ug/ glcrésblBufenrs gra@. ia-2dTm sl (the %ﬂﬁa@Qé ??H’pal‘éﬂ uiingl 30 MM sk n for
Lot ] R8RS bl serorb i B ate Pl i el il B 0
Technol ogi eg;4 wiattas{oygirowmeilhv i Foindrd@hare(@RE) batedd Thetissnesp Moppdenized imadunt
to yieldol egmsd ﬁtﬁﬁbgeé@r(g h!;B& @«hﬁa TBl?dﬁﬁr%ésﬂ@ SMBsoleph uHHb a'ﬁ%uéé %aaﬁogeF%r 4L ake

assays are conducted in g ass tubes contalnln sol vent, |nh|b|tor
or 1 QuM sePPPeRsAE is fealiysethaht009r x §ofRf 1@ M- na} ‘f°§r Tbﬁée%ﬂhneeuwmaws Br DA

assay nons peéabﬁmﬁgsuofaaknocr es 96rt by Py, atEﬁ’@h ﬁhﬁ%apgélfeﬁhsn?esﬂgﬁn&@d @ an

[BH] 5-HT (5_nMf] p&; le—u ganrlnaI 1[r & nM final) nmade up

i n modi fi ed *RIBBE SRS GRI%C ATt gglged fess than 10% uptake.

. , Cell Preparation: HEK-283 cells transfected with the human serotonin {5-HT),

25  norepinephrine {NE) or dopamine (DA} transporter are grown in DMEM (Dulbecco's Modified
Eagle Medium, Life Technologies Inc., 9800 Medical Center Dr., Gaithersburg, MD, catalog
no. 11985-065)) supplemented with 10% dialyzed FBS (Fetal Bovine Serum, from Life
-Technologies, catalog no. 26300-053), 2 mM L-glutamine and 250 ug/mi G418 for the 5-HT
and NE transporter or 2ug/ml puromycin for the DA transporter, for selection pressure. The

30 cells are grown in Gibco triple flasks, harvested with Phosphate Buffered Saline (Life
Technologies, catalog no. 14190-136) and diluted to an appropriate amount to yield fess than
10% uptake.

Neurotransmitter Uptake Assay: The uptake assays are conducted in glass tubes

p
v

containing 50 ul of solvent, inhibitor or 10uM sertraline, desipramine or nomifensine for the 5-
35  HT, NE or DA assay nonspecific uptake, respectively. Each tube contains 400 ul of [3H]5-HT
(5 nM final), [BHINE (10 nM final) or [3H)DA (5 nM final) made up in modified Krebs solution



WO 01/ 27068 PCT/1B00/ 01373 -29 containing 100 uM pargyline @ng,@gbyspse (1
my/ ). -The tubes are placed on ice and 50 uL of synaptosonmes or cells is
.added to e¥WSHU2IHB. The tubes are then incubated at 37 C foRCHIBYHIT3 5. HT,
DA) or 10 mn- (NE). The incubation is termnated by filtration (G-I B
filters), using a 96-well Brandel Cell ‘f¥rvester, the filters are washed
with nodified Krebs buffer and 5 counted using either a Wall ac Model 1214
or Wil lac Beta Plate Mddel 1205 scintillation counter. Determ nation of

the in vivo serotonrn reu t ake i.nhibitjion ac clsi on
for the conmp@niFnngoP agqva%ee?ﬂd e BN F’B’H%cirr‘u %ysnaaﬁglag&t grr‘gg%ﬁﬁsno é}'(ﬁ
ability of t apt@é@:ﬁ‘i&@@ﬂd&ll&ﬁb Sldeg ko tdva tMpI'Elfmltuhesca’re genmogmteﬁ afn37t°r¢ef0r 7
anterior cortex + RGbrsh sihd ©
rat, accordif§ {H, ﬂﬂ%&%’" (Ngé ?e‘% %R'OEE W Fu?Fgﬂr&'&ﬁG@ & m? and
M L. Cohen & §6-MsliBspidah ﬁﬁbdﬁ@gyerzﬂﬁe oo graqwashed yin @%4*?’5#&??‘3/5 whit e

Spr ague- W &Yinted tuSinYRited N Walk@OmMESd) 1¢14 af vasic BatasPige adodet 02 sd:m:rtatme
control (vehicle) or test groups. Wien the test conpound is adninistered
subcut aneoust¥™sc) at a given dose, it is co-administered with 5 ng/kg of
para 15 chl or oanpbeerewiation PPOA) in Vitor sacotbreit reppiRks tinhibides, aqtivly and RelPCY Afe

sacrificed by, d‘ﬂiﬁptﬂg b&rﬂﬁduﬁ@s &‘% 6r&%nﬁmeﬁlfléﬁan%@|iﬁakj§8§ rebSurhg He\eBilly oV\lhapped
in parafilman rozen in dose

rats are f asﬁ%t&‘-"%?"ﬁ’emrﬁl%t‘h%é?%ﬁ“@" t°ﬁée@5?ﬂ’€r"|' Hi?n?“Q%{'WEI P eé‘n'“g‘fcfégp 3?{))\7@3 t he
test Cormpunsrhoadaniphetbmm (Hos)n $ ral, actbatingio berocedure bdamethfram Bt WaFillen tof t he

PGA (5 ng/k f d and th -
----tlssfresmrge gQ/eS(Sﬁ'oéd éfé‘b%a‘ e,,]ﬁ&}ﬂ& arridifio ﬂ%ﬁ%’[@%iﬁﬁczg :—ﬁ‘e I:Cel et he

~frozen tissues ar@erealngaaie. rdve Botague-Bawiay G Weiahing 460-230 @ eachigre 3rsigngt | o

phase in EppgnglRéf the &BhEdI f(mmet) tbbaést g&'uﬁpl aghehr mettbﬁrbonﬁwpum oadmigistergd 000
rpm for tvvent\ﬁ m nut es

r ot of .
centrifuge @“%'l?ﬁ%ﬁ%éf‘angt f"hB'gerth’Péef Ngd's %o'adm'n'?t g bt ﬁ% O P2 and
t he 5- HT4 e\mlosowfpeetaﬁzﬁlerrﬂ%@\)r edhoge HRUG- E@t-do?rﬂt ethpr é@'@.‘?’isoﬁfeoﬁaft’ﬂ@?dr é’!ul ts

is as fol | owg, 26 rfﬁaﬁﬁéérﬂ&ﬂ cmc%s%ré@rnooéd W%Bb@dﬁpa?éﬁﬁ@ﬁmr&@h iedrpicand a

set of PCA-on nean 5-HT val ue % 'P%:?B ¢
subtract ed fri@rk N&emrsgspdsraly {RPAI%‘EHET? Fasteg e nighd oefRre e BxPenPd apg e e
signal or witrdey vath thé a6t doappoise.a giee doeaB0 Mirdesyaibue thé adraigistration of e oup

|'s determ ngig:dnr Lé; %?I{(Eas\%_ 2{510 {r]l?ee h[%ﬁre?’ae GhifhAl a?éjpéc'riﬁé\eh%Qd ftﬁe%ﬁe'?.%mo@ﬂ@st hat

anount di vi per cent protection fromt
ef fect f2r tdbave.dose- To report an Do, a line is drawn mat hematrcally

through the per tf£adtemfifel BE LRRNMAEWTS 19818, thd froldh felesCarathomeygarized with
cal cul ated. Branson sonifier in 0.5 mL of mobile phase in Eppendorf centrifuge tubes. Samples are then
spun down al 11000 rpm for twenty minutes in a Sorval SH-MT rotor in 2 Sorval RC5C
A centrifuge. The supernatant thus obtained is pipetted into HPLC vials and the 5-HT levels are
25 measured on HPLC-EC.

interpretation of the results is as follows: Each experiment has a set of vehicle
treated animals and a set of PCA-only animals. The mean 5-HT value of the PCA animals is
subtracted from the mean 5-HT value of the vehicle animals. This is the signal or window of
the response. The mean 5-HT value of each test group is determined, the mean of the PCA
30 group subtracted from that, and that amount divided by the window is the per cent protection
from the PCA effect for that dose. To report an 1Ds, a line is drawn mathematically through

the per cent protection values and the 50 per cent level calculated.
All of the title compounds of formula 1 in the following Examples were assayed in vitro
for serotonin, dopamine, and norepinephrine reuptake inhibition, and all had ICs values of
35 about less than or equal to 250 nM for serotonin reuptake i'nhihition, about fess than or equal



t Al of the title corrpounds of formula | in the follow ng Examymsones e .

. assayed 'an)Bé?l Ef serotonin, dopam ne, and norepi nephri NE-FR40HPHS -
.inhibition had 1 C50 val ues of 35 about |ess than or equal to 250 -»

nM for serotonin reuptake inhibition, abadot |ess than or equal 13 April
2004 WD 01/27068 PCP/111100/01373 -30 to 1000 nM for dopam ne reuptake

I nhi bition, and about |ess than or equal to 1000 nM for norepi nephrine
reupt ake i nhi bition. EXAVPLES PREPARATION 1 5 5- BROVD 2 3, 4- DI CHLOROPHENO
- BENZALDEHYDIb 1dodem f? dbpananelrebiptakeuinbibiiot, taodrablout lless Rhafni artasgahip 1A0G nMdPT Uix

condenser an re placed 51.1 g (370 mmol ) of K2CO3 and
20.1 g (123 nmm Qorﬁi § iﬁ 'J'e eﬂagdlelﬁﬁcgt}ogghenol Al dr| ch Chem Co., M| waukee, W)

in 500 nL of anhydrous N, N-di met hyl fo (DI\/F) Af ter stlrrlngthe
m xture for 30 mn., 25¢ (123 nmol )PREIPA’EAtnm 2-fiuoro-benzal dehyde 10
(Aldrich)_in 150rrLof i

overni ghtY After all o¥ {

m xture was conce\dntieatf*bm at1 Lmd@b@@ﬂpﬁ égﬁﬁﬁéd%h&'%txﬁvdeé\?%ﬁﬂwwe%

the res u: Ui N} wrf F;])?a%ééi 9‘51 @%705 ARBI) & kng«; tdnavm g qm Aok BB EdicHroprenel
aqueous | ayer was then_exiracte Itio 0

| ayers were QRG? FBg™ %sﬂ%a%et I‘M—f?%og Clé? ﬁa’d&q&fgﬁ% ?'?'%ed( ovg
Na2SO4. 15 Refrap\séitringfthe mixtigselfare3@t minn, 2640 ub‘23gmmi)apf |5—lgnm0*;é’1uprewema!demech
was furt erW @5:1 9@ |ng@g1LVo@W Wasoé/o%(e@ bgaqhetnqxtgﬂe\iﬁastﬂbﬁteh't$ b@-ﬂ?ﬁ ol bedrnigit

pal e yel m 129-1 g 40 M—%JWS .4
(s 17°H), 8.4 (@lowing fhe eaction ‘Q §aol tg fF'B‘“ telﬂwsaﬂcfad‘h 1"“1‘&8“3 was gencenfrated ab
¢ 6.91 (dd, 1 fghucet phks{rd@n alroldly evidB6ratos pRrthe weBultitd iy, resitius) wasSithdn (!lhl@d wilh46.

B L e

4- br omo- 2- ( 3orgarm le¥ere welsHrombingy, \‘{?éhmwlt!'éhﬁmdégmrﬁi%ﬁ NaGlang gipdovps NasSes-
A NNT (@Cgﬁirg&ﬂpofl\ﬂﬂzéoiveﬁ ul@ac'ﬁz g€§e a Igﬂ) yel!Zw 60 whidhl wad tdtther/driéd ufder véedéi%u:'n ;1 37
E COvE, o 2) : VST "19192/)9 Sl P(qﬂlct S prelsArler] Al 024 (’@ it PHENOKY)
5- PHENYL- BENZAL DEWWRléndera 498 Mpe)3 0% @l1mpend (G aty,qreddd, I1as K7 .45 @d.ei)wi t h
a magnetic syirjer weoe Bl 498 e (ad, 1),
Mass spectrum (GCMS, m/z): 344 (m"), 346,
20 In the same manner, reaction of 12.06 g of 4-bromo-2-fluorobenzaldehyde and 9.68 g
of 3,4-dichloropheno! gave 9.64 g of 4-bromo-2-(3,4-dichiorophenoxy)-benzaldehyde as
pale yeliow crystals,
'H-NMR (CDCl;, 400 MHz): § 10.37 (s, 1H), 7.79 (dd, 1H), 7.47 (m, 1H), 7.37 (m,
1H), 7.18 (m, 1H}), 7.03 {m, 1H), 6.94 {m, 1H).
(. 25 Mass spectrum (GCMS, m/z): 346 (m'?), 344 (m").
PREPARATION 2
2-(3,4-DICHLORQOPHENOXY)- 5-PHENYL-BENZALDEHYDE
Under N, in a 50 mL round bottomed flask fitted with a magnetic stirrer were placed
the following reactants in order: 15 mL of toluene, 500 mg (1.4 mmol) of 5-bromo-2-(3.4-
30 dichlorophenoxy)-benzaldehyde (from Prepartion 1), 341 mg (2.8 mmol) of phenyiboronic acid
(Aldrich Chem. Co.), 1.5 mL of ethanol and 774 mg (5.6 mmol) of Na,CO,3 in 3 mL of water.
To this was added 45 mg (0.04 mmol) of tetrakis(triphenylphosphine)paltadium (0) (Atdrich
Chem. Co.), and the mixture was degassed with N,. The reaction was next heated to reflux

for 4 hr, at which time a thin layer chromatography {tic), using 1:1 CH.Cl,: hexane on silica gel
35 coated plates, showed the absence of the starting aldehyde. After cooling, the mixture was
diluted with 100 mL of EIQAc, washed twice with water, twice with 2 N NaOH, twice with



the followi ng reactants in order: 15 mL of toluene, 500 my (13.gho@ds Of

5- br ono- 2“{0’3(’1?2 0‘%0 di chl or ophenoxy) - benzal dehyde (from Prepafhbainidns 341
-mg (2.8 rnno phenyl boronic acid (Aldrich Chem Co.), 1.5 nL of ethanol
and 774 ng (5.6 mml) of Na2CO3 in 3 mL3ef water. To this was added 45 ny
(0.04 mmol ) of tetrakis(triphenyl phosphine)pattadium (0) (A drich Chem
Co.), and the m xture was degassed with N2. The reaction was next heated to
reflux -for 4 hr, at which tine a thin | ayer chromatography (tic), using
1h1 CH2Cl 2: W%ﬁ&ﬁrﬁm s,m# gga.—ag,alalqaéo&crﬁmd Aftbradrgisg osdTaVERO.t e @HQE;@,‘Q? of
the startin ehyde Ater00| likdqet 00 L
of EtOAc, e Eopce ot i ep el maf i fomeErned SnlibSod

01/ 27068 3mum@vnqmﬂzc&aé>¢neﬁam¢ﬁwgrmo%ﬁt@rawid"ﬁf%%l ly with saturat ed

agueous Nad . Af ‘ﬁhm‘ﬁ'{(gggg Lol dy>(es Ehy sole/@ntHIaTs (metiay B89 (m, 2Hcuo Lo

give an oily residue chro o%r@_pggg on silica gel,

el uting i t R4EMAH: W)dﬁhé“{izﬁjmtw)g?%(dph 1§ duct as an oil, 462

nFDg. 7I—I—SSI\/(R (CZDED%sMaMﬂszCLQS , hz)A844((m) ()134H1m )8. 16 (m 1 -dth; 72 (m (éd
) m i hén

1 H. 6.96 (m 1'"H}““3 VALE féf‘”gsf%émffze%@%ﬁ”nfé)@’%ﬁ‘?m (I)‘W &?’n t he

sanme manner be¢rizaldéhybésowgragreparedr 5- substituted 2- (3, 4- d| chl orophenoxy)

benzal dehydes were prepared: Prep. X~n)Y(m Ryieldm p.n zH NVR (CDCl 3, 5)

No. (% (O (m+) 34-(phenyl)3, 4- C12H990i | 34210.41 (s H, 8 01 (d..1

7.45 (m T7HPrep7]12@, (S, 1 Ml 7. 12] RS, [Lyiell | n6p-95{ (v [THHYMR (CDC,, 5)

45- (4- meth/}},zJ , 4- €1 2H99139- 35610. 44 (s} codyH)}, (&) 1A(ch . phenyl)1411 H,|7.76

s(dd, 1 H,[7.461i(m 3H), |7.22 (m |2H), %QE fm D H) 39 (s __3H)

" 54- (4- met hyB- 3, 44QpERgOW][i3486610] B0 (E99 1 [, 7| 3% (d1°4dh%ny'ﬂ);§cﬂ‘ @a| 1 ,

7.44 (m 4H), 724 (m 2H)|, 7.19 (¢, i H). 1H), 7.45 (m, TH), 7.20
(s. 1H), 7.12 (s, 1H),
6.95 (m, 1H).
3 5-(@-methyl- | 3,4-Cis R |99 |139- | 356 | 1044 (s. 1H), 8.14 (d,
phenyl) 141 1H), 7.76 (dd, 1H), 7.46

(m, 3H), 7.22 (m, 2H),
6.96 (m, 2H), 2.39 (s,

3H).
5 4-(4-methyl- | 3,4-Cl; H 99 White | 356 | 10.39 (s, 1H), 7.99 (d,
phenyl) solid 1H), 7.44 (m, 4H), 7.24

(m, 2H), 7.18 (d, 1H).
7.00 (d, 1H), 6.94 (dd,
1H), 2.78 (s, 3H).

3 5-{4-fluoro- | 3.4-Cl H 85 | Oil 360 | 10.44 (s, 1H), 8.10 {m,
phenyl) 1K), 7.72 {m, 1H), 7.53
(m, 2H), 7.46 (m, 1H),
7.18 (m, 1H), 7.13 (m,
2H), 6.97 (m, 2H).

7 4-(4-fiuoro- | 3,4-Cl, H 72 | 102- | 360 | 10.40 (s, 1H), 8.00 (dd,
phenyl} 106 1H), 7.46 (m, 4H), 7.19
(dd, 1H), 7.12 (m, 2H),
7.06 (s, 1H), 6.94 (dd,
1H).




' 7.00 (d,
© 65-(4-fluo
1 H,

1H)

6.

i

94 (dd, 1

H),

2.78

(s

| 2H85G | 36010. 44 (s,

, 3H)
1H),

' 8.10 (m phenyl)
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7.53°(m 7.46 (m | H, 7.18 (m 1 H), 7.13 (m
2H) . 74-(4-fluoro- 3, 4- C12H72102-36010. 40-g2s, 1 H), B.00 (dd, phenyl)lOGlH)
7.46'(m 4H), 7.19 (dd, 1 H), 7.12 (m 2H). 7.06 (s, | H), 6.94 (dd. 1 H).
WD 01/ 27068 -32 13 April 2004 PCT/|1B00/ 01373
Prep. X~"yY(r’r)Ryi eldmp_mzH NVR (CDCl 3, 6) No. (%(C)(m}
85- (4-chl or ga W ZF73I34F BP0, A 'S, | Yield)[ mi. 14 e, | REMRI(TREBB)H) , |7. 73
(dd. 1 H), 7 ( 5H) , 719(d||—|).?%1?99((ge)|—%1
94- (4- chl or pN8: 41C1 2HI8157} 37610. 44 (s, II™H)} "870¢ o? phenyl ) 1601H) . 1. 42
(m 6H), 7.18 (d 5H4*dhipr07 03400, 1 1M, 6794 |(Gd; 13#p.| 1045 (s, 1H), 812 (d, |
105- (4- 3, 4- € 2H65 7210 43 (s, I| H), 8. 11 {4, net hoxyﬁ)lpcjj(da)m)??zé (dd,
1 H). 7.48 phenyl 7.44 (d,| 1 HY, 7.07 (df 1 ?—*IB ﬁ)gl %
114- (4- 3, 4- P2H744 10037210 B8 (s, 1|H), 7.98 |(d, ndthoxy™ 3k 79948 ¢ jan)
7.19 phenyl}(d, 1 H), 7.08 (d. 1 Hy, 6.99 (m, 2H).
) 4-(4-chloro- | 3,4-Cl H 98 | 157- | 376 | 10.40 (s, 1H), 8.00 (d,
phenyl) 160 1H), 7.42 (m, 6H), 7.19
(d, 1H), 7.07 (d. 1H),
6.94 (dd, 1H).
0 | 5-4- 3.4-Cl; H |65 |704- | 372 | 1043 (s, 1H), 8.11 (4,
methoxy- 106 1H), 7.74 (dd, 1H). 7.48
phenyl) (m, 2H), 7.44 (d, 1H),
7.47 (d, 1H), 6.86 (m,
4H).
11 3-(4- 3.4-Cl H 74 | <100 | 372 | 10.38 (s, 1H), 7.98 (d,
methoxy- 1H), 7.46 {m, 4H), 7.19
phenyl) (d, 1H), 7.08 {d. 1H),
6.96 (m, 3H), 3.84 (s,
3H).
12 5-(3-acetyl | 3,4-Ciz - H 89 ol | 400 | Notdetermined
amino)-
phenyl
13 5-(3-thienyl) | 3,4-Cl; H 85 | <100 | 348 | 10.43 (s, 1H), 8.15 (m,
1H), 7.78 (m, 1H), 7.44
(m, 4H), 7.18 (m, 1H),
6.96 (m, 2H).
14 5-(2-thienyl) | 3,4-Cl, H 88 | <100 | 348 | 10.46 (s, 1H), 8.15 (d,
1H), 7.77 (d, 1H), 7.44
(d, 1H), 7.29 (m, 2H),
7.18 (d. 1H), 7.09 (g,
1H), 6.96 (m, 2H).
15 4-(3thienyl) | 3,4-Cl H 98 | <100 | 348 | 10.40 (s, 1H), 7.97 (d,
1H), 7.51 (m, 2H), 7.42
(m, 2H), 7.32 (dd, 1H),
7.18 (d, 1H), 7.12 (d,




‘6 96 (n1 3H), 3.84 (s, 3H). 125-(3-acety|-3,4-CI2H890iI400Nq@ i evtd ned

am no) - | 135-(3-thienyl)3,4-C 2H65<10034810. 43 (s, ll:g, 1
A, 778 ?ﬁ{% ® 7.44 (m 4H), 7.18 (m 1 H, 6.96 (m 2HCT abis3o3'

145 (2-thi enyl)3. 4- Cl ZH88<10034810. 46 (s33.1 H), 8.15 (d, 1 H), 7.77 (d,

1H), 7.44 (d, 1 H, 7.29 (m 2H), 7.18 (d. 1 H, 7.09 (g, 1 H, 6.96 (m
2H). 154-(3-thienyl )3, 4- Cl 2H98<10034810. 40 (s, | H), 7.97 (d, 1 H), 7.51
(m 2H), 7.42 (m°2H). 7.32 (dd. 1H, 7.18 (d, 1 H), 7.12 (d, WD 01/27068

-33 13 Aprig O04—PET Bﬁ@f—@ﬁ-?%— Yot Dch! DCl 3,
8) No. (%((,P(?Fy ?“1’4), 6. 94 {hd, 1 F;Dﬁﬁle?eﬁw 'Prﬁ g?;"?’fg"*?gl 2 c:sojl §481().34
(s, 1 H, N5 (Jd, , 7.51 (m I H),(% h (G, [itm A) 7.37 (m 2H), V.18
u

(d, I H, 3T H 705 (od T )6 p2 (g, T TH), 594 (dd, TH).

R e S e L e L s L
1H), 7.51 (m, 1H), 7.44
(d, 1H), 7.37 (m, 2H),
7.18 (d, 1H), 7.13 (d,
1H), 7.09 (dd, 1H), 6.94
(dd, 1H).

17 5-(2-furanyl) | 3.4-C; H g8 | Oil 332 | 10.41 (s, 1H), 8.19 (d,
' 1H), 7.84 {d, 1H), 7.45
(m, 2H), 7.16 (d, 1H),
6.94 (m, 2H), 6.68 (d,
1H), 6.48 (m, 1H).

18 | 5-(3-pyridyl) | 3,4-Cl, H 71 | Oil 344 | 10.42 (s, TH), 8.84 (s,
1H), 8.62 (dd, 1H), 8.15
(d, 1H). 7.89 (m, 1H),
7.77 (dd, 1H), 7.45 (d,
1H), 7.39 (dd, 1H), 7.21
(d, 1H)., 7.04 (d, 1H),
6.97 (dd, 1H).

19 5-(4-pyridyl) | 3,4-Cl; H 80 Qil 344 ] 10.37 (s. 1H), 8.54 {m,
2H), 8.10 (d, 1H), 7.72
{q. 1H), 7.53 (m, 2H),
\ - | 7.38 (m, 2H), 7.12 (d,
1H), 6.90 (m, 2H).

H
<

PREPARATION 20
5-{2-PYRIDYL)BENZALDEHYDE

Under N, in a flame-dried 25 mL round bottomed flask fitted with a magnetic stirrer

5  was placed 200 mg {0.58 mmol) of 5-bromo-2-(3,4-dichlorophenoxy)benzaldehyde, 162 mg
(0.64 mmol) of bis(pinacolato)diboron (Frontier Scientific Co.), 170 mg (1.7 mmol) of
potassium acetate and 13 mg {0.018 mmot) of dichloro  [1,1-
bis{diphenylphosphino)ferrocene]paliadium (ll} dichloromethane adduct (PdClAdppf), Strem
Chemicals) in 5 mL of anhydrous DMF. The mixture was degassed with N for 5 min. and

10 then heated at 80 °C for 2.5 hr. To this was added 110 uL (1.2 mmol) of 2-bromopyridine,




A

I .

1 6.94 (m 2H),

"1H), 8. 62(dd, | H) |

, 6.48 (m 1 H). 13 April 2004 .
éb Cl 2H710134410.42 (s, 1 H, 8.84 (s, PCT/ABOO/OIZT -

ng(d H. 7.89 (m 1 H, 7.77 (dd. 1 H), 7.45 (d,

H, 7.21 (d, 1 H, 7.04 (84- 1 H), 6.97 (dd. 1 H).

195- (4-pyridyl)3.4-d 2H80G | 34410. 37 (s. 1H), 8.54 (m 2H), 8:10 (d, 1H).
7.72 (q, | H. 7.53 (m 2H), 7.38 (m 2H), 7.12 (d, 1 H), 6.90 (m 2H).
PREPARATI ON 20 5-(2-PYRI DYL)B ENZALD EHYDE Under N2 in a flame-dried 25
mL round bot tfawed by a8 kngd oft Pddl,(dpphHhard 0TRgMedfi TNstquegusrNaE0ywa$he madiee was0 ng
(0.58 mol ) %Saé I%a 240%, %P(SC un%eF EIF 5°R *}&Q%fy )@?%?kh@@?ﬁ&@ed HS%OJTQ r§9n64

nmol ) of bi s(prnacolat o) ontrer SCien 170 qg
mmol ) of potemesraive avemishe "é'ﬂﬁj"@@rwa§ pzuitiderhetween FEQAE ARG FeP:[ “‘-2"93“"3

bi s(di phenyl rsmy m&@w&ms@e)baaé éﬁdddémooérwaz@o;: mearcemhmmaddma an

(PdC 2( dp I n r
degassed I?l%g gﬂ °gr ?iof(f"icﬁ@ﬁ' 'é'gqge‘éﬂhf’ gﬁs@&fﬂgmﬁ gbﬁbu (ﬁbg this
was added 11@7‘@anC(GH£3HTt06ﬂ°/))gaﬁemeb:ﬂ@mpwadalm\,tblbsrnA;br414Im§Q004 WO 01/ 27068
PCTI 1 BOO 01373 -3 ‘g&mq 3 ,ﬁ\d)qg‘{ f) and 0.7 mL of 2 N
aqueous Na2CQGB. T[rﬁlleaisfgngxture(gggﬂg3 ’é’ggﬁéﬁeat ed 0P80 C under N2 for a total
of 10.5 hr, then allowed to cool tok Y ature overnight. The

m xture was partiti oneds-DeANO@Y3EHISHLOROPHEROXYRBENZALDERYDE ayer was
washed wyjh wat er Ungéﬂﬁfﬁn%rﬁ?mg-dn&ﬂS?\g&{ ro!ﬂ?t?% {llﬂgﬂt fﬁQ@%ﬁt{'y%&q@od cuo

to an 5 ofl, 359 elutrn | ent
syst em of O%@l@"'@&fmc stimyen mrm Q—ﬁ-@w@-ﬁ’g‘aﬂi@ Ct"‘PFé‘et'@W}'%erﬁ?'éﬁl!é% (3 9-8!3 ? i ght

6.68 (d, 1 H
185- (3- pyr Y43 G
i

H, 7.39 (dd, 1
)

b | 4 Zi \
7 PE Em RXIT . fzhiﬁaa MAR codMRsel (11619, (16KAVRG1) SR dZtbfrakidiFipHemyiBtiospiide) (paliadium (0) (1.5

, 1.3 mmol) in anhydrous DMF (145 mi) was stired at room temperature while degassing
with N, for 5 min. After heating at approximately 80 °C for 90 min., the reaction was judged
15  complete by thin layer chromatography (1:1 CH:Cl;:hexanes) and was allowed to cool to
room temperature. The reaction mixture was then diluted with water and ethyl acetate and
stirred another 10 min. The water layer was separated, extracted twice with EtOAc and
combined with the original organic Iayer, and washed with an aqueous solution of Rochelle
salt (potassium sodium tartrate tetrahydrate) foliowed by aqueous NaCl. The organic layer
20 was dried with Na,SQ,, filtered and concentrated in vacuo to an oil. The oll was flash
chromatographed on a 5§ X 15 cm column of silica gel (230-400 mesh), eluting with
CH.Cly:hexanes (1:1) to obtain the title product as a white solid, 1.5 g (60%), m.p. 122-126
°C.
Mass spectrum (GC/MS, m/z): 291 (m"), 262.
25 1H-NMR_ (CDCHy,): 5 10.47 (s, 1H), 8.22 (d, 1H), 7.75 (dd, 1H), 7.53 {d, 1H), 7.25 (m,
1H), 6.98 (dd, 1H), 6.92 (d, 1H).
in the same manner, 4-cyano-2-(3,4-dichlorophenoxy)-benzaldehyde was
prepared from the corresponding 4-bromo-2-(3,4-dichiorophenoxy)-benzaldehyde as a clear
oil, 16%. Mass spectrum {(GC/MS, m/z): 291 (m"). "H-NMR (CDCly,): 5 10.45 (s, 1H), 8.02 {d,
30 1H), 7.55 (m, 2H), 7.23 (m, 1H), 7.14 (m, 1H), 6.96 (dd, 1H).
EXAMPLE 1
2+(3,4-DICHLOROPHENOXY)-5-PHENYL-N-METHYLBENZYLAMINE
In a round-bottomed flask fitted with a magnetic stirrer and N, inlet was placed 1.34
mL {2.68 mmol) of methylamine (2.0 M solution in methanol, Aldrich Chemical Co.) in 8.0 mL
35  ethanol while stirring until the solution was clear. At room temperature, 0.8 mi {2.68 mmol) of

titanium (V) isopropoxide was added via syringe, followed by 0.460 g {1.34 mmol) of 2-(3,4-
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CEYVES _apged v g By T OERe T OTNRReT [N, O 20z [(Elentéhtal M MAhalysh |
1127068 5 13 Aprl | 2004 |PCT/ 1BCO/ 01373 N
%y) - 5 phenyl Henzal defyde fin 15 fL of E'BH WHPTH SN L&
night.| To thg resulting dol ution was added |GuaRe:GN ust fmol )
D5 Oy S e e R SR T TRHCH, [ 186- | 357 | CooHyyClNOHCE:
{phenyl) 194 C, 60.86, H, 4.44, N,
3.53. C, 60.36, H,
4.50, N, 3.52.
3 5-(4- 3.4-Cl; H NHCH; | 208- 372, | CayHsClNO#HCle
methyl)- 210 374 | 0.5H,0: C60.37, H,
phenyl 5.07, N, 335 C,
60.63, H, 4.82, N,
3.33.
4 5-(4- 3,4-Cl, H NHCH: | 195- 376, | CaoHsClFNOsHCI:
fluoro)- 197 378 | C,58.20, H, 4.15. N,
phenyl 3.39. C, 57.82, H,
3.76, N, 3.38.
5 5-(3- 34-Cl, H NHCH; | 156- 415, | CoH2ChNOz¢ HCL:
acetylami 160 417 1C,58.49,H, 469, N,
no}- '6.20. C, 58.51, H,




was continued for an additional 24 hr. The reaction was thermcpgﬁ,mgdjmpl wth
appr oxi mat e 3 nL of 6N HC and 10 nL of water, the pH was a # d to
.10.0 with ?ﬁ%?@d aqueous 5 Na2CO8 and stirred another 2 Wpﬁé@ﬁ@
extracting wwth Et OAc. The Et OAc | ayer conbi ned with additional
extracts of the water |ayer and the conbined organics were washed with

saturated aqueous NaCl, dried with Na2SO4 and concentrated in vacua to an

oil, 0.47 g. Mass spectrum (APCl, nmlz): 357 (m). 'H-NI\/R (CDCl 3, 400
VHz) . 5 9. 94-{bs+—2k)- 7”7"’ l., Fr-Eee T2 e EI‘eéh‘fbbAnéséBl
(m 5H, 7.05m 187 6 sp'¢d. 1T 4] 95 R m| B b el Apssisl
di ssol ved i1 r*@nhydrous Et OAc was tjreatfed witH 1.3 n]™of fONI“‘I"EZ‘I Cﬁ'\" Etab() and
then was stijrred atf roomtenperatyre, the requlting|soli d&;lét@d@ﬁl@fdtgal ver e
filtered and_washed with Et2Q and i S E 170 :IU
El ement al anal ysi s |PBFWYE16H14CI 2FdNOH] 1/ 4H20 cal cul at ed 84N 6 i
4.67. N, 1%e3.51. |Bqend: 4@, 1 |H H NACBH,| 18- 3. 1247, | ncuhgcsmmanrer
the foll ow hg conmpgund formul d | were prdpgred b A DR, Rip-
Cml z, El enenfal Anal lflur}aﬁz")No m formll a: |CHN cal E)f%cul atg?: CHMggi)und e
24-3, 4-Cl 2H HCI-|3186> 357C20H, 7Cl 2NQHCt : | (phenyll ) 194F 60. &3C.HN. 8.594 Oy,
3.53. C 60§36, H |4.50, N 3.52. |35-(§-3, 4- ¢i 2HNHOH3208} 85772, G3.1 kb3 Ch NOHC
nmet hyl ) - 2108740. 5H20: C60.B7, H, pghenyl 5.07, [N, 3.3p. C. ?g 63, H 4.82. N
3.33. 45-(443, 4-C PHNHCH31P5- 376, G20H15C 2FNQ. HCl : [l uoro ‘-&'97378C, 58.120,
H 4.15, N, [phenyl §432 C T4-C2, | 3 NBCHIN, | 12938. | 347, | CiaHysClzNOoe
55- (3- 3, 4- C| 2HNHCHB C22l -1 | 2N2O2 HO ., .acetly 1 180417¢C, . 58.49,| H,
24,69, N. no)-' 6.20 %‘"E"' 5851, H |vO oL/ 27064 > ST S0
C, 54.79, H, 4.39, N,
2.90. C, 5447, H,
4.75, N, 3.13.
B 5(3- 3,4-Cl, H NHCH; | 169- C1M15ClNOS«HCI:
thienyl) 172 C. 53.95,H, 4.02, N,
3.58. C, 53.83, H,
3.60, N, 3.96.
9 4'(3’ 3._4'C|2 H NHCH3 181- C15H150|2NOS.HCI
.| thienyl) 184 «0.25H,0: C, 53.35,
' H, 4.10, N, 3.46. C,
5340, H, 4.12, N,
3.27.
( 10 5-(2- 3.4-Ci, |H | NHCH, |207- C1sH1sCl,NOSeHCI:
thienyl) 209 C, 53.95 H, 4.02, N,
3.58. C, 53.91, H,
3.59, N, 3.16.
11 4'(2' 3.4-Cly H NHCH3 180- ngH15C|2NOS'HCI:
thienyl) ' 183 C.53.95,H, 4.02, N,
3.58. C, §3.77, H,
_ 3.69, N, 3.27.
12 5-(2- 34-Cl, |H | NHCH, 350, | CyoH1eClaNOe2HCI
pyridyl) 361 *H,0:
-C, 50.69,H, 448, N,
6.22. C, 50.33, H,




-

448, N, 622. C,
50.82, H, H, 4.48, N,
6.11,

10

15

20

EXAMPLE 15
5-BROM0-2-(3,4-DICHLOROPHENOXY}- N-METHYLBENZYLAMINE
Under N, a solution of methylamine (2.9 mL, 5.8 mmol, 2.0 M solution in CH;OH) in
20 mL of ethanol was“ treated with titanium (IV) isopropoxide (1.7 mL, 5.8 mmol) at room

temperature. After 5 min., a suspension of 5-bromo-2-(3,4-dichlorophenoxy)-benzaldehyde
(1.0 g, 2.9 mmol, the title compound of Preparation 1) in 20 mL of ethanol was added and
stirred for 16 hr at room temperature. Sodium borohydride (0.165 g, 4.4 mmol) was then
added and stiring was continued for an additional 24 hr, at which time the reaclion was
quenched by the addition of 5 mL of 6 N HCl and 5 ml. of water, stirred for 30 min and made
basic by the addition of saturated aqueous Na,CO;. The resulting mixture was extracted with
EtOAc, and the organic extracts were clarified by filtration throught diatomaceous earth {d.e.),
‘'washed with saturated NaCl, dried over Na,COsand concenirated in vacuo to a clear «ail,
0.987 mg.

EXAMPLE 16
1-14-(3,4-DICHLOROPHENOXY)-3-METHYLAMINOMETHYL-PHENYL]-1H-PYRAZOL-3-
YLAMINE DIHYDROCHLORIDE

Under N in a flame-dried 15 mL round bottomed flask, fitted with a magnetic stirrer
were placed 318 mg (0.88 mmol) of 5-bromo-2-(3,4-dichlorophenoxy)-N-methylbenzylamine
(title compound of Example 15), 1.50 g (18 mmol) of 3-aminopyrazote, 56 mg (0.88 mmol) of

copper powder and 122 mg (0.88 mmol) of potassium carbonate. The mixture was heated to
130 °C for a tota! of one hour, cooled and stirred at room temperature overnight. The tarry
residue  was  partitioned between EtOAc and dilute aqueous EDTA

-36 13 Aprll 2004 PCT/1B00/ 01373 Ex. Xt A~Y(m RNRmp, Cnl z, Elengqhﬂboﬁmaly5|s

No. ni f or myl CHN cal - cul ated: CHN found phenyl 4.84, N, 6.
-65- (2- 3. 4- 188- 347, C18Ht 50 2NC2. HO e furany|)191349€?—§%’°1ﬁ3
55.34, H, 4.30, N, 3.59_ C, 55.72. H 4.Q4, N, 3.58.
74-(2- 3, 4- Cl 2HNHCH3129- 347, CA8HL5CL2N02* f ur anyl ) 134349C4AHA04. H20: G,
54.79. H, 4.39, N, 2.90. C, 54.47, H 4.75, N, 3.13.
85- (3- 3, 4- CI 2HNHCHB169- C18HI5CI 2NOS* HCI : thi enyl)172C, 53.95, H 4.02, N,
3.58. C, 53r-83—H3—60—M-3-96- (Ar8eA—CHHNHEHIIS TR HCl
— PR oY Eﬁehiéﬁm
thienyl ) 184 B 2511p%" ¢ 435, H T4 107 N 3.“@6 EMES r 7 |\,
3.27. 105- (PN®, 4- J 2HNHCH3207- C18HLSCI 2NasHA] = t hi i1 ) 2 g@S’(‘E” a5 £
4.02, N, 3.68. C p3.91, H, 3.59, [N 3.16. culatedCHNfound
114- ( 2- 3, 4-|CL2ENHGH3180- CL8H1 5C 2NOSHOH—thi-pRy - 1436 —53- 854062 N,
3.68. C 5377, H|3.69, N 3.27. e
13 5"(3- 3,4-C[2 H NHCH3 168’ 359, C19H15C|2N200HC11
pyridyl) 171 361 C, 57.67, H, 433, N,
7.08. C, 57.26, H,
H, 4.46, N, 6.79.
14 5-(4- 3,4-Cly H NHCH; | 179- 359, | CioHysClLNCeZHCI
pyridyl) 181 361 +H,0: C, 50.69, H,



1
’ 125-(2- 3, 4 CL2HNHCH3359. C19H16C12N20. 2HCI pyri dyl ) 361. H20: Gg3 A0y 684 H, .
" 4.48. N, 50 33, H, WD 01/27068 -37 13 April 2004 ggbﬁ&%%lan
- EX. X()Y(r’r) Crﬂz El emrent al Anal yS|s No. nf or mul a: CHN
cul at ed: CHN found 4- 49, N, 6.51.
135- ( 3- 3, 4- C12HNHCH3168- 359, C, 9H76C12N20HCI pyridyl)171361C, 57.67, H,
4.33, N, 7.08. C, 57.26, H H 4.46, N, 6.79.
145- (4- 3, 4- G 2HNHCH3179- 359, C19H16C12N20. 2HCI pyri dyl ) 181361H20: C, 50. 69,

|('|3 j ?)I8CHE %ﬁ?ene@amﬁgteggaceﬁé aditi), theld? an?& ]vJas JRSABPWith Watdr -ddR@ddrated

- N- METHYLBENZ SO| '
met hyl ami ne @auegusNaClthen grigg oveb N g@ﬁs &ﬂﬁrt 57  fpe éﬁgﬁ—bwasl&&’g&ggé Ygeug o
et hanol was tgivea;arecb:fwl ZBM tngI antiiahmwgs \Rluted ogv (spiloalgjaé with. 2 gradiest syaam Pf at

room t errper f68c (m)rﬂ'?_rzbﬁs RUSRARS] 9Re B duct fractlons were concentrated to
5- br ono- 2- (3, 4 ch oro enox

enzaldehyde i.tle
conmpound of Pﬁébﬁﬂat’“%ﬁ"hﬂ‘ wieh d)'29°‘\*ﬁ9 B 25 ShERAC %ge%%g&w gﬁm)l‘ gftf Fle'éé ®or
© 16 hr at room,benpersalidsivhichJeetinitmed orcehfidrdddeastd 16ih agymal. atnaunbéf) Ey@end hen
added and stlr was continued fqr a | , at which time the
reaction was ?ﬁ‘ﬁ'g%”’@ﬁ‘é‘ﬁ" f'vte#@ ”éad‘giﬂ}quﬁpg? qté rﬁg%%és HCl and 5 ni of
wat er, stirred fofH-BBROMSONds #00 &1H2DESS42 tbp. Bl Bddds.t 1HINS-89 (s aHbralel.
aqueous Na2 @5 Yl Ayl ragt 2.56 Agw). and t he
or gani c ext?ﬁ T-gwg ﬁzll#é&l(?gl@ﬂd{?& 1\“?3%%1 ﬁzrﬁﬁg t Iﬂl at onmaceous earth

(d.e.), '@ashed V\Maﬁsmfp@@”@%{:’ 63m &dBver Na20O3and concentrated in
vacuo to a clear e@jementalandfdis Wiculated for CiHCloN,Oe2HCIe1/3 Ho0: C, 46.18, H, 4.26, N,

12.67. Found: C, 46.37, H, 4.30, N, 12.30.
EXAMPLE 17
[2-(3,4-DICHLOROPHENOXY)-5-[1,2,3]TRIAZOL-1-YL-BENZYL]}-METHYLAMINE
15 : HYDROCHLORIDE and
[2-{3,4-DICHLOROPHENOXY)-5-[1,2,3]TRIAZOL-2-YL-BENZYL]-METHYLAMINE
HYDROCHLORIDE
A mixture of 390 mg (1.08 mmol) of 5-bromo-2-(3.4-dichlorophenoxy)-N-
methylbenzylamine, 1.8 g (26mmol) of 1,2,3-riazole, 63 mg (1.08 mmol) of copper powder
20 and 149 mg (1.08 mmoi) of potassium carbonate was heated under N, at 160 °C overight,
then allowed to cool to room temperature. The mixture was partitioned between EtOAc and

dilute aqueous EDTA, the organic layer was separated, washed with water, saturated
aqueous NaCl and dried over Na,SO.. Concentration in vacuo gave 1.25 g of oil which was
__ chromatographed on silica ge!, eluting with a gradient system beginning with CHCI; and
N ; 25  ending with 2:10:88 triethylamine:CH,;OH:CHCl,. Two major new products were isolated.
The first, with R; = 0.54 {2:10:98 - NH,OH:CH,OH:CHCI;), was converted into the
hydrochloride salt of [2-(3,4-dichiorophenoxy)-5-[1.2 3]tnazo|-2-ylbenzyl]-me!hyiamlne 52 mg,
m.p. 235-238 °C.
'H-NMR (DMSO-ds. 400 MHz, hydrochloride salt): 5 9.14 {bs, 2H), 8.32 (d, 1H), 8.13
30 (s, 2H), 8.01 (dd, 1H), 7.70 (d, 1H), 7.50 (d, 1H), 7.17 (dd, 1H), 7.10 (d, 1H), 4.25 (t, 2H),
2.59 {t, 3H).
Mass spectrum (APCI, m/z): 349 (m'), 351.
Elemental analysis caiculated for C,gH.CI.N,QeHCE C, 49.83, H, 3.92, N, 14.53.
Found: C, 49.81, H, 3.69, N, 14.41.
35 The second, with R, = 0.25 was converted into the hydrochioride of [2-(3,4-
dichlorophenoxy)-5-[1,2,3]triazoi-1-ylbenzyl}-methylamine, m.p. 180-185 °C.

.,
v



15 EXAMPLE 16 1= 4- 3, 4- Dl CHLOROPHENOXY - 3- METHYLAM NOVETHY 13PN

- 1H-PYRAZQ.- 3- YLAM NE DI HYDROCHLORI DE Under N2 in a fl ame- gﬁ;{g% []ngTgL
round bot t BRO¥28sK fitted with a magnetic stirrer were G

(0.88 nmol ) of 5- brorm 2- (3, 4-di chl or ophggoxy) - N- et hyl benzyl ami ne

(title conpound of Exanple 15), 1.50 g (18 mmol) of 3-am nopyrazol e, 56 ny
(0.88 mmol ) of copper powder and 122 ng (0.88 nmol) of potassium carbonate.
The m xture was heated to 130 C for a total of one hour, cool ed and

stirred at room t URERADMSD- @V@@mmgbthydrIaﬂbrﬁa&anu ssesmtumwagsmmﬂ)ta Bned
bet ween Et CAc and _di | ute a ueous r\'&t-%f lé A@tL, Oi CAW X,Q)Gg 14 (¢, 1H

PCTI LB0O/ 0133 1HBd- S{%‘E’-hl}‘f)e i (G § G @alidk 7@ or gani ¢ ?’ay T was
washed with wate, 28)pd.6o8d, BHat ed aqueous Nad , then dr| ed over Na2SO4.
After filtration {he %%WWSAI-“@%EF%V% k#y vacuo to give an oil, 287 ny,

whi ch was el uted on si'l'ica adi ent stemo N CHCI 3
(from2:2596 to 2Etgess)analysis csic@iaa@:for%nﬁb&'zblre'*@'roﬁé'e‘ﬁc mﬁ* E‘c?ﬁ

oi | (110 ny) 143 Chounac, v 8604, \ec2, hs2B. N Et OAc and treated with 0.6 ni of

| NHC in Et20. The solids which prec were filtered, washed with
a small amount of Et20 and dried underlE&AmLEq i ve 60 of the title
product, mp. 225-233 C1-[4H3NMRCHWE!§40WM HY AMINQE[HYL)- o1) | 8. 44

(s, 1H), 8.20 (s, 1H), 7. MEWL]PY&RU?JDM2fiﬁqe(|d¥nﬂotbu.oﬁm4z4 (d, 1 H, 7.10

(dd, 1 H), 6.33 (s. | H,=2a177(S, ZH), Z. 5b S, 3H). 10 Mass spectrum
(APCl, ml9): A363 51?1"“"—‘“‘* -dighj : DEal cul ated for

‘C17H16C12N40. 2 H@ldeﬂ- L@ EH2fixtufe oft @-fib&rp-Shiitrodcdéghehbne (122468, 6HGumehol, Qreppged3 7,

“*H 4.30, N, 12.30. E |

B b FRE R i AR SRETRORY ied St

-5- 1,2, 3 Rl fZ@g, 2-omBENZS0: (T I39RavnsliEand-MpRbCHPWR visEe %W?%?tﬁ? tigge 390
Mg (1.08 mm!at)ro(% témkb’rémfefé’r{ ﬁh%(ﬂh&ﬁﬁlrﬂr@@d’lﬁﬂ%X&DAN BB% Mekirmsy ntieatechibat 1. 8

g ( 26mol 1,2, 3-tria e d
04670 (13 op Ao ren STt b Pt s B R (GO MGk Y b e
overni ght, witeEtGAd Ohe drghnic estodctst weshed sevemhpoenwily aateTigad gRyacus dlakhand
partiti Onedwaﬁe{t]jvﬁfep Ng%%\/&va AR Itrgﬁol'-u{hg SBNER QS rERdved ih Ry BadieC2. h ayeast anas

separ at ed ter, saturated
P yellow solid which was purified by flash chromatography, eluting with 10% EtOAc in hexanes.

The product, 2.02 g (92%) is a white solid, m.p. 118-126 °C. Mass spectrum (M+): 325, 327.
20 'B. {1-[2-(3.4-Dichiorophenoxy)-5-nitrophenyljethyl}-methylamine
A mixture of the preceding acetophenone resulting from step A (2.0 g, 6.1 mmol) and
2.0 M methylamine in methanol (6.1 mL, 12.2 mmol) in 25 mL of ethanol was stirred
overnight at 25 °C. Titanium (IV) isopropoxide (3.6 miL, 12.2 mmol) was added and the
mixture was stirred another 24 hr. Sodium borohydride (0.346 g, 9.4 mmol) was then added
(. 25  and stirring was continued for another 24 br, at which time a tic {10% methanol; chloroform)
indicated the reaction was complete. The reaction was quenched by adding 5 mL of 6N HC!,
stiring for 20 min and then adding aqueous NaHCOs until the pH was basic. The mixture
was extracted with EtOAc and the combined extracts were washed with H;O, dried over
NaSQ,, filtered and concentrated to 1.7 g of colorless oif. The oil was fiash chromatographed
30 using 2% MeOH in CHClI,, and the purified product was isolated as an oil, 1.37¢.
C. {1-[2-{3,4-Dichlorophenoxy)-s-nitropheﬁyl]ethy!}-methylcarbamic acid ferf-butyl

ester

A solution of the preceding amine resulting from step B (1.36 g, 4 mmol) in 20 ml of
CH,Cl, was stired with di-tert-butyldicarbonate (BOC anhydride, 0.96 g, 4.4 mmol) and
35 triethylamine (1.2 mL, 8.6 mmol) at room temperature overnight. Removal of the solvent in



: aqueous NaCl and dried over Na2SO4. Concentration in vacuo g@vgprilz88 g of
©oil which onmat ogr aphed on silica gel, eluting with

.system beg‘iwﬁajf% th CHCI 3 and 25 ending with 2:10: 88 ﬁcgﬁfﬂ}ﬁ%
triethylam ne: CH3OH: CHC13. Two mmj or new_groducts were isolated. The first,
with Rf = 0.54 (2:10:98 - NH4OH: CH3OH CHCl 3), was converted into the
hydr ochl ori de salt of

[ 2- (3, 4-di chl orophenoxy)-5-[1, 2,3]triazol -2-yl benzyl]-met hyl am ne. 52 ng,
mp. 235-238,L,,4 glabé\ﬁfg’e Wﬁﬁ 61469 M&Q d!b%undemglaghésarm%awéphy (1599ERAL bs,
2t), 8 .32 (d, 1t) A&’ d try rg giaﬁ) aZa e&bd lll 7.50
(d, 1 H, 7. E?‘a(‘aﬂm%"%f‘gfg ’d"(t&"e is'ﬁj’"'& ermegialeisa paley iyl O 31y Mass
spectrum (APGI , m{EDS-ArB4:9-2(-{014)quct85rbphﬁiquhbwu-ethall}-v@ﬂylm*bmbatﬂehﬁ f tgrt-
Cl6H14C12N4 jedter 49.83, H 3.92, N 14.53. Found: C 49.81, H 3.69, N
14.41. 35 Th with Rr = 0.25 was converted_ into the_hy rochl ori de
of [2-(3,%- dichl ESF%awem')'tf%mpozn%rﬁtwﬁ“%%?mftﬁﬂ‘E)é‘h%%ﬂ 9020 10 ghethnot m p.
180- 185 C. 1aasb¢aé3téd w420 MO o 102 FIGdh E3dbohl JAAEY Q,lanéthen B@rbganWo@BI\H&dG

by T op (o Sk bRl bei bl 5 R, GRS reckidh it thEh iftrecbhoyarf il pedfer |
1 H, 7.14 (@lakepem wasmedzwttxgﬁzomme;_v:owne%ﬂtrm wengeggcesfsaled frwﬁcmocswe
mz): 349 (M3 g3brfl=x colriEsCNBIHicR waa AL H SirématadrepHed @Gting @ith 40% EtOAc: hexanes.

C16H14CI 2 03. 90
572, N 15 Sepialipptha sl Facior Givebeigtbia kg o bl S fasret

PHENYL PYRRGhioBini\- 2- ONE HYDROCHLCRI DE 10 A 5- N|tro 2 3, 4-di chi oro henox
;~-aceto henong Und . A&l genone (1.24 g,
' 6.77 mmol , prepa 7. .. Chem, 1991,
28(3), 673 : SHEXTRSter (1.15 g, 7.1 mmol), K2CI)3(289, 20. 3
mol ) and 15 nL Oﬁuemﬁ dbﬁxb&;r(ammermVaadpsmmna@ 1atmrnmpmmeﬁmeframwreusf or 1

hr. At thus 0% Et CAc he e
react | onmwasﬂg% 1*’8?m£'"eldn‘("ﬂ} g2 &l c\’/'\}aas L? e%%ﬁ‘ﬂd)t%g 89«%{31@3 Fé?"“&ﬂd
extracted \AhemnerEtumwhllt?r heding érahiprobedyyy @htqnge B heal. sk aredl) Yig $Ednogi t Fhenat er

and aqueous Na&don a4 refﬂkéogfér N Bf, c&\!ﬁe%ﬁmoorﬁiéaneréturlatah@bmmnea Beweeh Efic Was

renoved in vacua.to
and water. T%e organic !ayelgwas dried with Nay,50,, concentrated in vacuec to give 740 mg

of solid. This solid was flash chromatographed, eluting with 40% E!OAc in hexanes to give
20  two major fractions. The less polar fraction, 250 mg of colorless oil, was identified as the

uncyclized intermediate based upon its 'H-nmr spectrum. The m.p. fraction, 558 mg of a

white solid, was identified as the BOC-protected lactam.

"H-nmr (CDCl,, 8) 7.72 {bs. 1H), 7.44 (dd, 1H), 7.30 (d, 1H), 6.92 {bs, 1H), 6.89 (d,

1H), 6.73 {dd, 1H), 5.55 (bs, 1H), 3.86 (t, 2H), 2.60 {m, 5H), 2.18 (m, 2H), 1.45 (d, 3H), 1.30
25 (s, 9H).

F. 1-[4-(3,4-Dichlorophenoxy)-3-(1-methylaminoethyl)phenyl]-pyrrolidin-2-one

hydrochioride
The title m.p. fraction from the previous step € was dissolved in 20 mL of EtOAc,

ol

cooled in an ice and acetone bath and saturated with HCI gas for approximately 5 min, then

30 aliowed to warm to room temperature overnight. The solvent was then removed in vacuo and
the residue was triturated with Et,;O to form white solids that were filtered and dried under
vacuum, yielding 429 mg of the title hydrochloride salt as a white solid, m.p. 195-200 °C.
Elemental analysis calculated for CiaH20ClN2O2eHCI: C, 54.89; H, 5.09; N, 6.74. Found: C,
54.86; H, 5.40; N, 6.94 '



yel l ow solid which was purified by flash chromatography, el ut3agiwodh 10%
Et OAc i n -haoaRgesgs The product, 2.02 g (92% is a white sol pdrrsoom137318- 126
-C. Mass spectrum (M) : 325, 327. 20 B. {1 - 2- 3,4-Dichlora henox -5-nitro
her | eth i neth lamne A mixture of the43receding acetophenone resulting
fromstep A (2.0 g, 6.1 mol) and 2.0 Mnethylam ne in nmethanol (6.1 ni,
12.2 mmol) in 25 nL of ethanol was stirred overnight at 25 C Titanium
(I'V) isopropoxide (3.6 nm., 12.2 mml) was added and the m xture was
stirred another 24 hr. Sodium borohw g, 9.4 mmol) was then

?ggoe/d 2t5handl sti Llr' Ngp. Snmﬂbhmmu SNDIROBENZYL M,ETHNLNEHPEE\ ti{,lr;r; atic
6 met hanol : ¢ e rea
reacti on was quengﬂ%aﬂ%ﬁo P%d"ag pr‘r?_paﬁ?d gﬂr{ B'Et%?l l{r‘}gg)rnq‘%o‘r% %'Sm nm[:nd

t hen addi ng acmmns oNEXEOER 18nStep Bt he pH was basic. The m xture was
extracted,w th Et Q¢ andinihaupossy, 8sd extracts were washed with H2O, dried

RN I ik e SN N C LN T

product was i sofiflesh @S11N3.67 s, 212), 338@ 39). {1
-[ 243, 4-Di chl or ophenoxy) S-nitro hen pﬁéﬁ‘AéAﬂSﬁlisl carbam c aci d tert bu i

ester A solution of the preceding a ne—regal-ﬁmfrom step B 4
mmol) in 20 mL of GERADICHAORGAHENOXYISANTROBENAFLIMETIAYLCARER, JQA BOC
anhydridgy 0.96 g, 4.4 mml) and 35gprigitw esvere (1. 2 m., 8.6 mmol) at
roomterrperature overni Renpval~—of _the solvent in 1 I

01127068 - . PCT/ 1506)‘30%%?%“904'0” Vag BEPYed s %“'b}e/‘i °h%“<r5"?‘ﬁ %"@.IB%"S@%s% was
“ purified using fikashpshe enblzapleshgted T5M.EIORA08 *Miexanes) to give 1.6 g

“7(94% of the desired nitro |ntermed|ateE Rgﬁbﬁﬁellow oil. D 1-
5- Ami no-2 3, 4-di chl oro henox hen I thp Pﬁ nm c aC|d tert-cl?

ester 5 The precedi ng5-AMN®@-2d3 4438 )
m. of ethanol was treated with 120 f@quum/ig?dsmn car bon under N2 and

t hen hydrogenated_on _a Parr shaker "appar S at i r
reaction was thenTP¢ P‘{ee‘i°51?°’t"ﬁjr‘6‘?fg?{e@“gcpasﬁﬁ Or?'ef’st%'rm the a@%b"eaﬁ.'ﬁ%rrgv?/gms Jﬁswi th

CH2Cl 2. The amswWwmpechd df Ekarapiess\lereDconcentrated in vacuo to give 1.3 g of
a colorless oil which was flash chrpﬁgpmﬁghg%ae,h%l ng vvlth 40% Et OAc:

hexanes. 10 Concentration of the e g 0. ]g p‘en{ll tle
ani no i ntermedi at e oThetfﬁ'ioé‘"@t'é‘ﬁ"%&d‘atﬁ wese piepgred in Vtnd Shime Tianneres wad 6

{1- (2- (326- Di chicpipamkted @xsplb16,Btepx® pyrrolidin-1 yi)phen Il-ethyl}-
methyl carbami ¢ acid tgnt Bty 6 £5EGENOXY)-5-{2-OXO-PIPERIDIN-1-YL)BENZYL]-

METHYLCARBAMIC ACID TERT-BUTYL ESTER
Colorless oil, 1.82 g (76%).
12-(3,4-DICHLOROPHENOXY)-5-(2-OXO-PYRROLIDIN-1-YL)BENZYL)-
ar 25 METHYLCARBAMIC ACID TERT-BUTYL ESTER
Coloriess oil, 0.867 g (98%).
*Henmr (CDCly, §) 7.65 (dd, 1H), 7.41 (d, 1H), 7.33 (d, 1H), 6.96 (d, 1H), 6.92 {d.
1H), 6.75 (dd, 1H), 4.39 (bs, 2H), 3.83 (1, 2H), 2.82 (d, 3H), 2.60 (t, 2H), 2.16 (m, 2H),
1.43 {s, SH).
30 The following compound were prepared in the same manner as Step F of

Example 18:



" PREPARATI ON 22 2- 3, 4-

. The title conpound of the above step D (0.615 g, 1.5 mml) iy &&ioboef -
anhydr ous wbbprkhtlsswas conbi ned with cesi um carbonate (1.0 gpc3adeonsi®is) -and
-stirred under N2 at room tenperature while adding 4-chiorobutyryl chloride -
(0.17 m, 1.5 mmmol) via syringe. The re#@tion was refluxed for 24 hr.
cooled to roomtenperature and partitioned between Et QAc and water. The
organic |layer was dried with Na2SO4, concentrated in vacua to give 740 ny
of solid. This solid was flash chromatographed, eluting with 40% Et OAc in
hexanes to give 20 two major fractions. T&Mﬂool ar fraction, 250 ng of
colorless oil, was i defj4-{3,£6ichtORDEHENOXYT-BI(RETHYIDAMINDOMETAYE)HHENYL]-UpON
its "Hnm spectrum The mp. Tractlgf a wiite solid, was

identified as the BOC-protected | act ?ﬁ\aﬁiﬁi’&&qs, fi) 7.72 (bs. I H, .

7.44 (dd, | H), 7.30Mpdieeip°C6.92 (bs, | H, 6.89 (d, 1 H, 6.73 (dd, 1
H) , 5.55§bs, 1H, . g 2 A8 - 3H),
1.30 25 1s, 9H). F.éi'ggnfg'%f‘ﬂ@c@h‘ﬁ%?egf B iyt asdln, driw, g7, O
rrolidin-2-one Fo)HiCoémPHH. 480THEAB t1e mp. fraction fromthe previous
step E was dissolved in 20 nL of EtQAc, pEEMMmE 2 an i ce and acetone bath
and saturated with HCl 2 4f " ) [ 1 en e
warmto roomtenper at U+E=g¢8 . et FE DYt —H
and the residue was triturat edPIRERIDINtZ2ONE SiYDROQHMIRIBE sol i ds t hat were
filtered,and dried yp _bacuum yielding 429 ng of the title

hydr ochl 1odrai de salt ;Ms'gg{g\}\ﬁ;éﬁeasol id, rn.p. 195-200 C. Elenental analysis
cal cul ated for Cl9HZb@UZREMES, COCTI3, 519.39(s, BH). B.70%s, 1N), 78:11d, 1HEGRTdd. @¢l),
"754.86; H, 5.407 .96 134 M0 03 AF08%r (ot 1l 3 1ARL ) 2068« RETS LEROKYIBIS

' ( |CHL%RO@4ENO£5-|\$T§%ENZ\)/| - HYLAI\/étaﬁIE he title
conpound was prepdr®d™adfhan oil in the same manner as was the title
conpound of Exanpl e Eldimentdl @paifdis GidiR&E f6EGHLOINOVMEI /3RED: G28.161H; Bas;

CDCI 3, B) 8.3 , _ , 7.46 (d. 1 H, 7.15 (d. 1 H),
Es. 90 (dd@ 1 H?“,'%?’BE"%’W&; C%Z%%:'('%k(&&zm, 2.(48 (s,H)3H). PR(EPARAT:_DO\I 23
[ 2- (3, 4- DI CHLOROPHENO - 5. NI TROBENZYL - METHYLCARBAM C AC D




10 TERT-BUTYL ESTER The title conpound was prepared as a whit3eAsdROO4i n t he
sane manner as was the title conpound of Exanple 18, Step C Mp. 102-108
C. PREPARATION 24 [5 AM NO- 2- ( 3, 4- DI CHLOROPHENOXY) BSNZYU- METHYLCARBAM C
ACI D 15 TERT-BUTYL ESTER The title conmpound was prepared as a col orol ess
oil in the sanme manner as was the ti43=e compound of Exanple 18, Step D.
PREPARATI ONS 25 and 26 The follow ng internedi ates were prepared in the
same nmanner &¢hamscidiedis:tl e 20 conpound of Exanple 18, Step E 2
3, 4- DI CHLOROPHENOX -5- 2-OXO PI PERI DI N-1-YL BENZYL - METHYLCARBAM C ACI D
TERT- BUTYL ESTER Colorless oil, 1.82 g (76% . 2- 3, 4-Dl CHLOROPHENOXY -5
2- OXO- PYRROL H Dh Nonpdtin B8 dormuia® METHYLCARBAM C ACI D TERT- BUTYL ESTER
Col orless oil, 0.867 g (98%. 'Hnm (CDCI3, 8) 7.65 (dd, 1 H), 7.41 (d, 1"
H, 7.33 (d, 1 H, 6.96 (d, 1 H, 6.92 (d, rlH), 6.75 (dd, 1H, 4:39 (bs, .
21-1),-3.83 (t, 2H),. 2.82 (d, 3H, 2.60 (t, AH), 2.16 (m- 2H), 1.43 (s,
9H). 30 The fol |l owi ng conpound .were prepg%ﬁd N+-the sane manner as Step F
of -~ Exanple 18: WD 01/27068 1 3 Aprik 20 [} BOO 01373 -42 EXAVPLE 19
M PHENYL - PYRROLIDIN 2-ONE M P. .
. for C18Ht 8C12N202HCI: C. 53.82; @ -
0; N, 6.88. 10 EXAVPLE 20 .

1- 4- 3, 4-DI CHLOROPHENO -3 NMETHYLAM
:166-170 C. 5 Elenental analysis cal cyf
H 4,77, N 6.97. Found: C, 54. @&

wherein phenyl ring A and phenyl ring B can each, independently, be replaced by a naphthyl
group, and wherein when phenyl ring A is replaced by a naphthy! group, the ethereal oxygen of
structure | and the carbon to which R®, R*and NR' R?are attached, are attached to adjacent ring

carbon atoms of the naphthyl group and neither of said adjacent ring carbon atoms is also
adjacent fo a fused ring carbon atom of said naphthyl group;

nand m are, selected, independently, from one, fwo and three: R' and R? are selected,
independently, from hydrogen, (Ci-Cslalkyl, (Co-Cylatkenyl, and (Co-Cyalkynyl, or R* and R?,
together with the nitrogen to which they are attached, form a four to eight membered saturated
ring containing one or two heteroatoms, including the nitrogen to which R* and R%are attached,
wherein the second heteroatom, when present, is selected from oxygen, nitrogen and sulfur,
and wherein said ring may optionally be substituted at available binding sites with from one to
three substituents selected, independently, from hydroxy and (C,-Cs)alkyl;

R® and R* are selected, independently, from hydrogen and (Cy-Cy) alkyl optionally
substituted with from one to three fluorine atoms, or R®and R* together with the carbon to which
they are attached, form a four to eight membered saturated carbocyclic ring, and wherein said
ring may optionally be substituted at available binding sites with from one to three substituents
selected, independently, from hydroxy and (C4-Celalkyl,



1- 4- 3, 4-D CHLORCPHENO -3 METHYLAM NOVETHYLPHENYL - Pl PERI DigVagti b4
HYDROCHLORIDE M P. 191-196 C. 1 Hnmr (free base, CDCI3, 5) 9.75 (s, 2H),
7.70 (s, 1 H, 7.41 (d, 1 H, 7.27 (d, I H, 7.22 (dd, 1H), 7.04 (dd,
11-1), 6.77 (d, I H, 4.13 (s, 2H), 3.65 (t, 2H), 2.58 (t, 3H), 2.59 (t,
2H), 1.95 (m 4H) El ement al anal y5|£ cal cul ated for ClgH20Q 2N2CeHC 314
H2O C. 53.16;,H 5,28, 15 N, 6.53."Found: C,_52.91; H 5.28; N, 6.85 13
Apri| 2004 ouB’guhR’itagether withithesitragenzo pdvinsoitis athchedearfddthenchrbon tosdiak n
phenyl R”Is%ta@hé’d’%rm‘?f&(ﬁtcf éigﬂt V\lﬁ ﬁﬁ@re@%% ratbaqﬁg\%e%m rlayone tggple%?géi?ﬁ%yl

napht hy[  group, and wherel 'S Teplace a nap
gr oup, Nchidingithe pitieoen ia whish &F is a;r,tt @@,umerelnainejsedmd detapoatomowhin presBt, isR4

and NRseIEQte@rfr%n\aé %Heﬁlg ?ﬁ’& gtﬂgﬁ? %&@hé\glnabca%]ﬁn b‘g—% p??]é%@rbeaé@lgﬁtgp the

napht hyl groulp nei t sal acent ring c

ad] aceft availabler bigding rsitey ity fom anote él‘nresaauﬂsintamts reglectado indeprnderdlyrframe,
sel ect geliroky ElRP fromone, two and three; Rl and R2 are sel ected,

[ ndepen%hé?lt ly, @] S%ydr ogen, (C -C4)al kyl, (C2-C4)al kenyl, and
(C2-CA)alkynyl, or R and R2, together with the nitrogen to vvhichthey are

attached, fgadpRid {Fﬁ:&%cté@ |ﬁdé@@hd&ﬂﬁbﬁérﬁgyhéﬂéluﬁé%l%gﬁl E’ah&‘g t%go’lgé\b n in'

t wo heteroatom; he ni roe
wher ei fa¢h& @éﬁé@ﬁcfuﬁlél’é"e?@étlf@tﬁd b\héndrpg@sdmlq, (iCs- (‘aﬁllﬁ'tpatlbrfaﬂpmjwwem w1th

Ni tr ogphmagHe Riinkay ﬂuorﬁf%datWHE{ ﬁ@?g@%kgﬁ b?ﬁ) %‘Hs&@éﬂk&%@ :t¥ P So‘ﬁBSt% {ét ed

at available binding sites w ree su uents se

i ndepefiérsinelajoms, rcaﬁmmyuim@wma@y@@xy Eyfrinvly KC1-RatkpldmiRg, di- [éC&@k)eldxylifdnmo

i ndepengeioc,id dengers po 4 | with
fromone to t r%e%“ﬂ%r F%e at gn%nﬁcéo@ 8)5@(‘ %éer gjr{ é\lln %e %éeilé(ggcr’l to
whi ch INdfRSNdEREY. drbkysisenentasdriCa: Gotplieyl, oo da igEerorender we; sat urat ed
carbocyclic ring, and wherein said ring may optionally be substituted at

avai | abl e bi ndi n\g sites with fromone to three substituents selected,
i ndependent $36N Y dfn Rglaetesty indrpepdentizs)fsarmy hydragennphalb, Z00L.)aliyl aptiomalyand

R3, toﬁﬂish@iied’\dvﬁmfrbmeoﬁé' bR MubAndBidhly, K@-%@nﬁere@lﬁﬂa% gfznte%atxnﬂpﬂortno

which R3 is attached, forma four to ei sat
cont ai ?p%éo dhr@eoﬂuqrwg #emsr ¥ahsnitro, amlno {C4-Cs)alkylamino, di-f (C1-C4)alkyI]ammo

NRC=0)(C-Cy)alkyl, SO,NR® R® and SO,(C:-Cs)alkyl, wherein R® and R® are selected,
independently, from hydrogen and (C-Cg)alkyl, and p is zero, one or two: and

each Z is selected independently from hydrogen, halo,' (C4-Cy)alky! optionally substituted
with from one to three fluorine atoms, (C4-Cylalkoxy;
or a pharmaceutically acceptable salt thereof.

2. A compound or salt according to claim 1, wherein ring B is phenyl, not replaced with a
naphthyl group.

3. A compound or salt according to claim 1, wherein X is selected from furan, thiophene,
pyridine, 1,2,3-triazole, 1-pyrrolidin-2-one, 1-piperidine-2-one, and tetrazole attached to A
through the tetrazole carbon, and wherein X may be further substituted.

4. A compound or salt according to claim 1, wherein R® and R* are independently
selected from hydrogen and unsubstituted (C;-C,) alkyl.



including the nitrogen to which R2 is attached, wherein the t2api®004

het eroat om when present, is selected fromoxygen, nitrogen and sul fur,
and wherein said ring may optionally be substituted at avail able binding
sites with fromone to three substituents sel ected, independently, from
hydroxy and (C, -C6)al kyl; each X is “dected, | ndependently, from phenyl,
het eroaryl and heterocycle, and wherein each X nmay be further substituted
by hydr ogen,5. Halcompp@)d ©4)saltkadcomsiing tnalaing & ulisdreinuREdndi Rharef indepenientip
three f ' )N | Iy substituted with fromone to
t hree s%‘é&%‘g?ﬁ)éﬁé?dgﬁn%e,rﬁﬁ%ﬁﬁﬁg ?t;%,(egrbn“)%gk?l' hydr oxy, carbonyl,
(G-C)alkylamno, di-[(d-C4)al kyl]am no, NR5(C=0) (Cl-C4)al kyl, SO2 NR5

From hydr ogen s peitcs SAE AR B0l 47l B % porh B HR oe

sel ect éwdrogadlependent |y, from hydrogen, halo, (C -C4)alkyl optionally
substituted with fromone to three fluorine atons, (C, -C4)al koxy optionally
substituted with from one to three fluorine atons, cyano, nitro, ani no,

( C1l- ¢4) al kyl7Tanmf neempéurid( @cc@dingl ky| dtaimi ro, seldied Grén( Gl Cd@d KadnsisBR NS R6

and SQOp( Cl- &5}k LR d . ed, independently, from
hydrogen an %%Ji%@ﬂ"é%f‘g*‘gr@%ﬁﬁ% gfg"reo,yﬁorﬁgthglgh%; and each Z is

sel ected i ndependently from hydrogen, halo, (C -C4)alkyl optionally
substi t ut ed s vd kb Q. Rlyorine . (C -C4)al koxy; or a
phar maceut i &%H@Bg@@gﬁhgﬁﬁxe\f )gatH& [bﬁ %rérgé}é@ .n%gfm%h&%sﬁ%g nd or salt according
to claiml1, wherein ring B is phenyl, not replaced with a naphthyl group.

3. A Comougﬁg@&d%ﬂ'&‘ﬁ%ﬁﬁ*,j4%95’?§?§'53553”%%'!-»@§{3ﬁﬂ?5§ is selected from

furan, thio ne, pyri tri‘azo di n- 2- one,
1- pi peridine-2-one, and tetrazole attached to A through the tetrazole

car bon, and gxlge_ I R= ] i he titut 4. A conmpound or salt

accordi ng t([) I ai r% f%%é?)gﬁ# %%g[b%rﬁétﬁ%lgﬁbneehdent ly selected from

hydrogen and unsubstituted (Cl1-C4) alkyl. 13 April 2004 -45 5. A conpound

or salt accey @ NgichR ' y [£] I e i ndependently sel ected
2268 MGichRrdpnBhéfiy). %?gylgar%f]@ﬁﬁ{pﬁ%mﬁ{

from hydrogen and unsubstitate &'corrpound or salt
according to claim4, wherein one or both of R3 and R4 are hydrogen. 7. A

conpound acggid Mdkﬁlo%h@n 6&;3._&%{@%.@ ne QuUpR . sting of:

[4-(3, 4-di cﬁﬂgr%bhenox - B‘IBQ enyl - 3-yl ﬁ%’[‘%@pﬁ @lﬁ\n&rﬁgﬁgﬁ@%g@ﬁh&,

[ 2- (3, 4-di chl or ophenoxy) - 5-t hi ophen- 3-yl benzyl | - net hyl am ne;
[2-(3,4—dichIorophenoxy)-S—thiophen-2-y|benzyl]—methylamine;
[4-(3,4-dichlorophenoxy)-4'-fluoro-biphenyl-3-yimethyl]-methyamine;
[2-(3,4-dichlorophenoxy)-5-[1,2,3]triazol-1-ylbenzyl]-methylamine;
[2-(3,4-dichlorophenoxy)-5-[1,2,3]triazol-2-ylbenzyl]-methylamine;
[2-(3,4-dichlorophenoxy)-5-pyridin-2-ylbenzyl}-methylamine;
[2-(3,4-dichlorophenoxy)-5-pyridin-3-ytbenzyl]-methylamine;

1-[4-(3,4-dichlorophenoxy)-3-methylaminomethyl-phenyl]-1H-pyrazol-3-ylamine:

[2-(3,4-dichlorophenoxy)-5-pyridin-4-ylbenzyll-methylamine;



- di chl or ophenoxy) - 4- t hi ophen- 3-yl benzyl ] - net hyl am ne;13 April 2004
- di chl or ophenoxy) - 4-f ur an- 2-yl benzyl ] - net hyl am ne;
-di chl or ophenoxy) - 5- f ur an- 2-yl benzyl ] - met hyl am ne;
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wWww

'- (3, 4-di chl or phenoxy) - 3' - met hyl am nonet hyl - bi phenyl - 3-yl ] - acet am de;
, 4- di chl or ophenoxy) - 5- t hi ophen-284 benzyl | - net hyl ani ne;

- di chl or ophenoxy) - 4' -fl uor o- bi phenyl - 3-yl net hyl ] - met hyam ne;

-di chl or ophenoxy)-5-[1, 2, 3] triazol -1-yl benzyl ] - net hyl am ne;

, 4- di chbos aRiengs i LRt .] - met hyl am ne;

- di CEI-g:?ophenox%({ngzt%ﬁ%ﬁw}%yyl beypl]zy?dr-?ﬁet yl am ne;

- di chl or ophenoxy) - 5- pyri di n- 3-yl benzyl ] - met hyl am ne;

4
4
4
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4
4
4
4
4
4
3, 4-di AIRPne -4 B BL L amine:
317 Qs iRpRAGHeHbey)- ARG BIPHBATRL RSt artine:
4
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4
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-di chl or ophenoxy) - 5- pyri di n-4-yl benzyl ] -met hyl am ne; 13 April 2004
- (3, 4248 b PIRAHRABI4-MidPRBR LKA HifEt hyl am ne;
- di cﬁlg? ophenoxy) - 4'%%mat ;??P b_f»'pykllﬁejer?%}”fgfey rr%an:tuﬁ% ] - met hyl am ne;
, 4-d ichl orophenoxy)-4-th iophen-2-yl benzyl-nethyla m ne;
, 4- di c 03 ARRARRINenSR)IH-RERb-ZyBEREN 1%. lam ne;
-di cmlﬁ ophenoxy) - 5-)?1 Htet rz)ifzo{?-s@?%3 ggﬁﬁzr@] - met hyl am ne;
-d ichl orophenoxy)-5-furan-3-yl benzyl ] - et hyl am ne; {1-[2-(3,4-d

—_—— — — — — |  —

RODNNNNEAEBEDN

heng%cyé,zta@ﬁﬂlbr@p!%}w&iﬁ)%z?Htlefré’%d?—%?ﬁ)‘bbiq_ﬁ}y%%%wgﬁﬁ | ami ne;

p
3, 4-di chl orophenoxy)™-5-[1, 2,3]tri‘azo enyl ] ethyl}-nmethyl a
{1-[2-(3, 4-di chi or ophenoxy) - 5-t hi azol - 2-yl phenyl ] et hyl } - net hyl am ne;
3

p

~
TTNO WWWWwWw w =
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, 4- <|!2- 3,4-dichlorophenoxy)-5-furan-3-ylbenzyl]-methylamjne:
r ( V) J yn]yIT'}e e?ﬁyl"}e-’ met hyl am ne;

henoxy)-4-[1, 2, 4] triazol - 1-yl phe

3, 4-di chl or ophenoxy) - 5- ( 5- et hyl t hi ophen- 2-yl ) benzyl ] - net hyl am ne;

3, 4-d i giinrNPHRABKpheRK %5 18] 31 g3 g1 §1& A am ne;

-(3, 4- dicEc I {)rophenoxy) - 3-y ngt T?]ylleilm non%@?léﬂy pﬁg%b‘{efrf%nﬁif%l i di n-2-o0ne;
-[4-(3, 4-d

i chl or ophen F4-GibhIBRIpABhS-BAE LIBh R SOV b A&t rﬁ AiRge;

1-[4- (3, 4- d:mcc I E)r ophenoxy) %ﬂ? mce{t h;%jgm' n?jrr%ﬂi) heyrpgjpthy H}Fﬁ‘ﬁ)’ggl di n- 2- one;
and pharmaceutically acceptable salts thereof.
{1-[2-(3,4-dichlorophenoxy)-5-thiazol-2-yiphenyllethyl}-methylamine:

bl ™= L L B

{1-[2-(3,4-dichlorophenoxy)-4-[1,2,4ltriazol-1-yl phenyllethyl}-methylamine;
[2-(3,4-dichlorophenoxy)-5-(5-methylthiophen-2-yi)benzyl]-methylamine;
[2-(3,4-dichlorophenoxy)-5-[1,2,4]triazol-4-ylbenzyl]-methylamine;
1-[4-(3,4-dichlorophenoxy)-3-(methylaminomethyl)phenyl}-pyrrolidin-2-one;
1-[4-(3,4-dichlorophenoxy)-3-(1-methylaminocethyl)phenyll-pyrrolidin-2-one;

1-[4-(3,4-dichlorophenoxy)-3-(methylaminomethyl)phenyl}-piperidin-2-one;

and pharmaceutically acceptable salts thereof.





