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(54) Title: BIARYL ETHER DERIVATIVES USEFUL AS MONOAMINE REUPTAKE INHIBTTORS

(1)

(57) Abstract: The present invention relates to compounds
of formula (I) and to their pharmacentically acceptable salts.
Compounds of formula (I} exhibit activity as serotonin, nore-
pinephrine, and dopanire reuptake inhibitors and can be used
in the treatment of central nervous system and other disorderys,




pi nephrine, and dopani ne reuptake inhibitors and can be used1 Aﬂ,ltzgg
treatnent of central nervous system and ot her disorders. 13 Apri Il 64 WO
01/ 27068 "PED 01BI®I801373 -1 NOVEL Bl ARYL ETHER DERI VATI VES UBEFIBOOAE373
MONOAM NE REUPTAKE | NHI Bl TORS Background of the Invention 5 Serotonin

Sel ective Reuptake Inhibitors (SSRIs) curtently provide efficacy in the
treatnment of major depressive disorder (MDD) and are general ly perceived by
psychiatrists and primary care physicians as effective, well-tolerated and
easily adm ni stered. However, they are associated with undesirable
features, such as report NOELBIARYL EUMER DERIVATINESIBSERWAAS onset of action
and a | evel of non-responsivaneSSAMMNE REURTAKEINHIBIEGRS gh as 30% (see M J.
10 Gtlin, Journal of Cinical Psychiatry, 1994, 55, 406-413 and R T.

Segraves, Journal of dinical RsykBiodha %t the hR@ationt0(2), 4-10). Preclinical
and cllnlcal evi dence has ind sfunction assgglated

exual
with SSRISt herapy® E’é’F?”iS'eS?’%’iS‘ﬁ%&T”?‘ﬁlfeowll?"?rﬂésﬁé'é{B‘F"e"ﬂ%ﬁéﬂﬂdﬁe EEpihy
i nhi bitors ({Rkdira¢nt o wedor aigpresgirecdisonder (IMER) dnd Afe gdsditllymerckoad lbalpsxmatﬂstsnl cal

Psychi atry, %éﬁ@; hi%gar%%)eﬁeé%tmrﬂ%ég S?EQ%]@QQrQah%érQJ‘ ‘Pifowecﬁ'r and

DRI may hasten actron as erlgq% relief
refractory phey agtassogriecwilh updesipbla fstuses. SYFN @8 GFROTtF ef $68 SYﬁf'g}?f“('béé'aiﬁd
Marshal | et @lset ofQidtidhodndQf leVas yicionpébpbishe fdse @timatéPlh, begz(sau)gh as 28% (2E5M. and

P oee 2] ) Joladt GBS Pl S RO Y o Blugl

Ameri can Acu_masﬂgtﬂ@_m |1&hrﬁ@ﬂ)&ddDb%@hﬂl@gyd:ﬁmic@'@ylden@%s l“ﬁﬁ@@;’ thagtpe and
‘Shekim et al gey]QUiyRRIncth as%gmgi@di WtHSsmde%w %hn [eS RAB6d #PSIRN the Afse) of 296.
This invention rel'ates to novel biary her” deri vatlve thj\t exhj tflt
activity as %W&‘Sﬁ?‘f?éa'ﬂeé‘“d"mmd%'é}ﬁ?@ as?éP’BP'B’MSﬁﬁ r'éd?.‘ﬁs" @M&ﬁ@

phar maceut i cmxcmmaossa, 59(6)3 11Z-016) aFathegna el cie cmipatords SRhdnd ORhedhiedenof
using sugh t

di sorders. 2@@%%!§\e§r %‘?'0{‘ elf g%t %%Jin(gl'%ﬁg tg%@gﬁ?&%ﬂr@@%@g 1“8’%@ refers
to phenylt hﬁyaarlgatrwp@n@nﬁ@ds% D> Ml etioh idavrel of Psyiehopbamiasplogy. 1995, 83 ve
as anti arr hysgamaes and \Wv8 Hehdf®idb in tHat wdafrdnt @ﬂ@hbsambé laaase ey @wérmorivwfd:S

1997, f to d hy.l - b | h
sl oct|vel y RPREBi ot ARt sl 4 ErrEbt L Bl hReD 8! v bR
and are usefAgademy ahhidepd ddglestent Psgeholday, t@@l&@ﬂ@ﬂ @49 ape Ehekirg GMOJ,QBE! Of

i ssued My chngvoub 93 meARFDIbKsE SfdeSlay @5 2b@t ent

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 active 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.



* 5,430,063, issued July 4, 1995, refer to phenoxyphenyl deriv. Ab’rﬁ%lﬁ‘@i ch
have utili Woéﬁg}g?@ treatnment of depression. United States ﬁent "
4.161,529, 15 uly 17. 1979, refers to pyrrolidine deri v VIROWOI3TE, oy
possess antichol esterem ¢ and hypolipem c activity. 35 United States
Provi sional Application No. 601121313, fi*ed February 23, 1999, refers to

bi aryl ethers that have activity in inhibiting reuptiake of both serotonin
and dopam ne. 13 April 2004 WD 01/27068 PGTI I B00/ 03373 -2 Summary of the

I nventi on The present invention rglates tq co qunds of the formula Rl R2
Y 5 wherein phenyl ring A and phegﬁﬂﬁﬂﬂﬁg—giggélgghh, i ndependently, be
repl aced by a naphe higseninvemqtion aelalesdeacmpoundb eithpfoeTyd ring A is repl aced
by a napht hyl group, the ethereal oxygen g& structure I and the carbon to
which R3, R4 and NRLR2 are attached, are a \Zched to adjacent ring carbon
atonms of the naphthyl group and neither of shi dpddjacent ring carbon atons
Is al so adjacent to a fused ring carbon R0 f said naphthyl group; 10 n
-and m are sel ected, independently, and three; R and R2 are
sel ected, independently, from hydrog 1- C4) al kyl, (CzZ-C4)al kenyl, and
(C2-A)al kynyl, or R and R2, t h the nitrogen to which they are
attached, forma four to eight ffe rated ring containing one or
two heteroatons, including the nitrogen to which R and R2 are attached,
wherein the second heteroatom when present,jis 15 selected from oxygen,
nitrogen and sul fur, and wherein said ringgf optipnally be substituted
at available binding sites wwth from oge ee substituents sel ected,
(:ndependent |y, from hydroxy and (Gl-C6)al ky and R4 are sel ected,
i ndependently, from hydrogen and (Cl-C4) al optionally substituted with
fromone to three fluorine atons, or R3 and R4 together with the carbon to

20 which they are attached forma four to ei ght” nenbere aturat ed
car bocycld ¢ ?/i ng, WAFEMAREMA DS S &nd PPEHLANGS %??%nﬁ??ﬂ?"‘ge@ﬁ%&ﬁéﬁl?%?@a 2at

avai | abl e bi nafihthgl groupe andvitidneif mben piremyitring Atidweplaced Hyst naphbibyltgsoup ghe etheral

I ndependent | ﬁrg 1.0 al Ky bt 2 t i th
the nit rogenggggrg | crﬂa%q?ééd g‘?&?ﬁ%&é?@%ﬁl %hg 3% %’?h% tg%daﬁrégh&%?%@édw
attached, foRHiR@E"Y#grcaARPnAtYMY OhibRiRapRIbY! SE0UD 2L &gither AGSTY AtiggeRt Y R or

t wo atoms is also adjacent to a fused ring carbon atom of said naphthyl group,

10 n and m are selected, independently, from one, two and three;
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 one or two
25  heteroatoms, including the nitrogen to which R? is attached, wherein the second heteroatom,
when present, is selected from oxygen, nitrogen and sulfur, and wherein said ring may

v



25 heteroatons, including the nitrogen to which R2 is attacheda, ,Wig@@l n the
second heteroatom when present, is selected from oxygen, mtrogen and

sul fur, andvQEERWEH said ring may 13 April 2004 WO 01/ 27068PCRIBIWE30 01373
-3 optional |y be substituted at available binding sites with fromone to
three substituents selected, independent¥y, from hydroxy and (Cl-C6)al kyl ;
each X is selected, independently, from phenyl, heteroaryl (e.g., furan,

t hi ophene, pyrrole, thiazole, isothiazole, oxazole, isoxazole, imdazole,
1, 2, 4-oxadi azole, 1,2,4- 5 thiadiazole, 1,2,4-triazole, 1,2;3; triazole,
tetrazol e, pyrtionalbiebe syhstiedi #cavalapleabinding shes Méh i fregn OP%dQ]d‘i"ﬁ%ISi”H%t‘t"ems

qui nazol i ne, sé]éu{éuo;ﬁaéﬂen@anup%m{ybﬂogpm@,_cggmgof ur an, ben2| m dazol e,
benzi soxazol e,

benzi sot hi teroc |
" dazol 11 ne. oxEBDI T & FECEt, RGBTt ByRRI FTRET Gadirhy tigonene,
mor phol i ne)  pmelepsthizgolelefisatfiatolee| mazand isvmazolse Midezbier 1%&9@@@@1@ ed -
hydrogen, s hajgfakolé: 12&&@2&@ 2,3 G0l Birazdié, %m@e dymﬁume)pyra(z% Gechhky |

optionally 10 substltute th fromone to t

(0]
( C1- C4) al kox§ofe "E?manPS'?a@lﬂ'fst QRPN tt}?"z‘:f"P'B?HeB‘ﬁeLheBZ‘Er}W'é’e hengigidazgle.
at ons, Ccyanobenasbdraagle a!ﬁann:eqthsh;,mtr anty indalel diroln‘gtérpcy(c@ue@z})nmldh;dham rxazolidine,

dI-J(Cl 4) L.am . | kyl ,
wherein R5 atlh}%& F}%}Dh&}‘{g &-g}]@ %'gﬁaelﬂ%rﬁpsgg%{égﬁgﬁby rogen gc%' foftie?
(C1- 08) al ky| subgiiigedhby Bydsagep, hajgr{ke.gfiuoripgyshlonap, wewqd@eb & clesaligy! optionally
i ndependgnt Isubszfnﬁt@dmhu%mgm to Miwe® Aidring. ato:ﬁé)l(or-o.)aikdxycupﬁonaw subetitated withdo) ,

Cl-4) al k b d
(CL- 1) al ko™ s P PGOrdS ks Gt (Penpriiontome COPRE Jor F ol ™
at ons, cyandl-l(ﬁu-@n)@lkylhmmoNRf{GEO)(CAPaBikxII smrm)ﬁ cindl [ EHC €Yy k ytieesin RO,

NR5( C=0) ( CL- £h)reeldsy! oR . bR P iFRraheRp are
sel ect ed, m%gpfﬁgr??'isé‘gg%%hydrogen and (C1- C%i' CGL‘%P,ﬁ anglp |rs 50 zero

one or two; MAd each Z is sel ected i ndependent |y from hydr ogen, halo (i.
chi oro, 5l uoro, baranrrw 19 seledtenitl ppependdntic/Acat kydrogepi hath@é.| vhisroiubiol brioet oni t h

fromone to &{b r gHIQyI foﬂgoeglhp%stﬁﬁ%%)r% 'Sﬁé‘Yoi thre%rhgoﬁr{%eatm@r(@%4%ﬁwx§al Ly

accept abl e sa or mu
phar naceut i @&P?@"béﬂ%t‘-’éﬁ@l Witts Hpms onen 40, dhree tugriney atomsi AYARBI PirAgaPBRPIGKke of

ser ot otnl n, cmmmanmo d;qcizéaméumhﬁrw nafxbfonerlcnaskﬁr@ozﬂMdawwwcs;aw
present inve |on sCin d S a roup.
| n anot her € ﬁ?d% ‘Ti& é’d?‘?rﬁeﬂ;{ %%fﬂggrﬁﬂﬂ%a%'f“%‘or&%@w% %s
r epl ace@Owi tzlafoa?nﬁatpmw%y‘ﬂhd group In a preferred enbodi nrent when ring B is
phenyl, each Y i Saby@noaseicdlindtBbenlyrén - hydrogen, halo (ie., chloro, fluoro, 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 formula |1, 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.



30 nore preferred enbodinent, mis 1 or 2, and each Y is chl.orj
anot her enbodi nent, the invention relates to conpounds of fogn{‘ﬁ}gz{)& or -
phar maceut iWaPI708% cept abl e salts, thereof as described aboveCT/mon/erdr8rei n
X is selected from furan, thiophene, pyrrole, and 1,2,3-triazole, and
wherein X may be further substituted as -#ecited above. 13 April 2004 WO
01/ 27068 PCT/1B00101373 -4 In another enbodinent, Xis a lactam for
exanpl e 1-pyrrolidin-2-one or 1-piperidin-2- one, optionally substituted as
recited above and attached to ring A through the lactam nitrogen. In

anot her enbodi nenin anéthes erabddirbend 205 @ lawfm, fon akanypls tHpyralitin2eshe s 1pperidieg-
above and = 5,31 taGHeH {sBodit 48 1AM GEbvk Nt S {oerir%fhbfﬂFbugI'm th?ib@fah‘?r
enbodi ment, the rnvention relates to conpounds of formula | of salts .

t hereof as dB¥E98"ped above, but wherein each Z is sel ected from hydrogen
and hal o. Pref er abdnotheZ emBodiyiehit Og@na tetrzale dptiohdlig isulssiosl seenetitedtdbeve and

I nvention:-re X royla.l or salts 10 thereof as

descri be(r}5 ab%@gﬁédm%gpégwgﬁ%gk#%rémoﬁdependent |y sel ected from hydrogen
and unsubst it ut edin( @il embpgigient, thecipwantien (elatemie eamnsunds off fopaulahr Raltsar e
hydrogen. | nhgrebtibé iRECrBE® QELVE Hut whBRin BatANE |9 BelebeAlitn hidrQIHD At H8I0Of
formula I or_s It§ thereof, wherein R and R2 are independently sel ected
from hydroge'ﬁre%r(ﬂ?yuﬁé §9%Mted (C1- C4)alkyl. Preferably, one of Rl and R2
i s hydrogen and tea Girther erphodiientiritle RRention (r€ite€A9 adrkydunds dbfolvbula | or salts
preferably, MBRoCls fescAltd dBovd, vnBil ROSH RNGeliRfpBhdially Sliedtl RO %’ggel%t  on

met hyl . The present invention also relates to a %gar meceut | cal cg
for treating®™ ungybstipied(Col) abHd Prefesebhs reerol 4f RoAnh p@e Medeeesn,
depressi on (e.g., indepinassSémodinient aRE RiventPAréigBE So cSAIDLASS bOfdrilla PaF kaRson' s

patients, po cardi aly I nfarction d essi ubsyndr oyl npt tic

Fopr cos: on” BREVCERLER T ahd B bbb e lBR R B rop W ARLRE DRl BepRo B |

depr essi on, Gdaligl. ePrefsrablydenciel it @pd RHis hydregan andrite efbenaf & aoh R’ isHCI-Guellntis e

i nduced 150enné&re plefitabiRRfle BIATand AF IsHHEGH H3Thdter oBRMEHGFZiZREINANX ety

- di sorder, phobi asgg_e. g , . .agaor aphobi a, "soci al phobja and sl_nEI e phabi as),
posttraumatic st r BEsPESAT EFRIon 2l 1glales to Bphagnagerticy geraensiiar forresting ar o

ej acul at i on,dissater g cdhdiionds=iesiedefran hy@anenson, alepressiars te.q. depréssionninacancer

nervosa), ohesihy. dehemdiGe dgg.xﬁ[a,gmi,%%e,(te- g;r?atnﬁvggdzr%iél' ASrchidh e%ﬂeg%n.

|,
cocai ne, 25 'heroin, henoba{?_bl tal, nicotine dnd De | azepl nes ust'er
headache, msg'P%YPﬁ’@f“aBWPm%&lFﬂﬁ%'PW% derggssion 4 infeslile wegiep.cned epregeon,
di sorder20 pandjer dbpsessider singie epkyded iEPEsdDh Srecrdht .depression, child abuse induced

depression, and post partum depression), 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



denentia, amestic disorders, and age-rel ated cognltlve decl13ﬂgpr(|,§86p))
Par ki nson"s diseases -(e.g., denentia in Parkinson's disea

neur ol ept i 9 AU/ par ki nsoni sm and tardi ve dyskinesias), Péﬁ'd@@‘wlﬁ@

di sorders (e.g., hyperprol actinaem a), vasospasm (particularly 30 in the
cerebral vascul ature), cerebellar ataxia,-Sgastrointestinal tract disorders
(involving changes in notility and secretion), negative synptons of

schi zophreni a, prenmenstrual syndrone, fibronyal gia syndrone, stress

i nconti nence. Tourette's syndrone, trichotillomania, kleptomania, nale

i npot ence, apPhasmeceticallis biaspiablh ppibihareri affective di kentioksuch ABPRET orciengiiingnd a

par oxysnal hgmn%@erﬂm@u@gg:e aeashe. (associated with vascul ar disorders) in
a manmal , 35 an anmoynt of a_co of the

Fora e o0 Pl S A Pretod ety oS RS e BRI £3 P S R TP EEINg Feal |y

accept abl e sdibdrdérie rcerma‘ituoeftriacari betreated wyaamblm'@ tsel cduptkes off sheatordgn, dopaming pron
and a phar ”ﬁ&ﬁﬂﬁépﬁﬂlj\é . aat% BBlefer ferdtif & h han, Igfﬁprﬂfnﬁ%ﬂ'gmdgﬂtvﬁq EdiboBh P&

rel at es toap rmaceutlca OSItIOI’] treatli I sorder or
condi ti on t h#¢ feEladeon 3 e%ﬁ"@acea ihmcspt@wﬁ@alt ﬁéfeP%HBE igiefegive infrenfipg pyeh
dopam ne or difordéro? porititiph Bhd @ phérmAcdiitaNp beceptable @BmbY. VExamplsBNsuckh digprdersi NQ

an anount of nu ceutically acceptable
salt thereof] r%ﬁ%ﬂ{ﬂ?&gy‘?'ﬁé%etemgmegﬁﬁadt"#%e% eﬁg&%%b%&qgorder or condition and
a phar maceut i cal | heapreegst dtyertiop zaisoj relaies Bx armetbed fof treation addisesdet ear sondilied

condi ti ofts agefectda0fdsn ﬁwéﬂsﬁs?anedemesswnqegr % Ldich sﬁ%ﬁ&rr%laﬁemsTmp@g@&\emt

I.nvention also rel ates . t for er or condition 10
ol et ed 't r RTHYRR: BRienBn POREHPERRIoMAUOy. JorRsaPbs SHEMM NG, AUBROmate

patients, degepesssipmndepressiBairk infistie'vwomeat pedidtds dgppessioy.omajod idegressivhasiagie on
depressi on, gylsy Adt-OMR), &&'Mn? és ion R4 ‘écﬁﬁh‘?r%cé&leﬂpﬁe%&bﬁ’%g ’&8&?&6&1' le

woren, pedi atri gé/gepresm gﬂgr ession, sin epressi on,
recurrent defsPEeSSPRn! gewtngp a%%té di'sﬁ béﬂ'%ébﬁ%@s?@?fﬁpfﬁ’ﬁ@ gerdal nhapia @R

depr essi®n), sugﬁaepna&.asz)edosummw sieisS Gy bme, PAVRIRIaASpersonglity dRGRIER [DRsHhdtare

I al phobi b ft
ovor dant per desaafler sl eefel 8. Bl B RENILT g o385, HERH, e .
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i n the cer elueadbelsnatbibaddifréintestinal tract disorders (involving 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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The present invention also refates to a pharmaceutical composition for treating a
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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
episode depression, recurrent depression, child abuse induced depression, and post partum
depression), generalized anxiety disorder, phobias (e.g., agoraphobia, social phobia and
35 simple phobias), postiraumatic stress syndrome, avoidant personélity disorder, sexual
dysfunction (e.g., premature ejaculation), eating disorders (e.qg., anorexia nervosa and bulimia



'par oxysmal hemicrania and headache (associated w th vascul ar13¢jA5rﬂ(268£s) I n

a manmal ; 20 preferably a human, conprising a serotonin, dopanne or
.nor epi nephworse/2e@8pt ake i nhi bi ti ng effective anount of a Cmmunmm t he
formula I. or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier. The-present 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 neph rniem:sa)e wptsitye cherhicd)i depargiesdiése ¢¢.9.v @ddintivos t to odiccholc enganen chegfin, t he
formila l ?oa&ﬁéf HES&E%& %bﬁ%dx‘lﬁf{pﬁﬁ%ﬁ@!hﬁersl?éaﬁaéh@eﬁfg%ne. ﬁﬂﬁl Azheimer's

pharnaceutlcap accepta carr resent |nvent|on also relates to
a method f #SGPF%@F?F@'VQ‘CHPB‘W%‘P'S%'&’CW 4f=f°6#f~'f- e BRO[ISE (€% ffementia,

hyper t ensi cuannedﬁpa.assér@ Nand€agg-relaté® poghatve Abciihg (ARCDY! Patiihson's tdseaske(8.85Si ON
ISE bs;:/)ﬁ{j :%PT; emenhaD :?tFl ei{:]:;[sgn s ggé:}sgyt%%%r dp'ug gdtr:%ggaﬁén'sgﬂsrg %B fcﬁ\} Otﬂ!skinesias)
pediatric d?@sm;@s i diserdenmj(®g., demglgct@ﬁem@) rNfisespagipi @a@'évl@fb!p&ﬂe%'su @ﬁebral

(rj ecurrent ;ta@ém&ep laeresﬂsb.l ﬁaﬁbtg%&drdameb,:ﬁﬁdradeﬁgcgsés @RvohvidCerafgds aﬁ)ﬁ\{oﬁnﬂjm
epr essi on enerall ze anxl e 1.SO opnl a DNO

Coni a1 photind SEHEISY SORNECYRIT R Shbter Pa AR 6l P HRPENEYS
avoi dant peysdioraé.i stessliiswntience, Sexedte’s sypdromec trichetiliomanga., kigptemariairreale

ej acul gpi 0?31 07@@% g%oﬂ ré&ggég @}éf&tgw d.emérembﬁogeéhva&ap%@sm' hefidarts APTT I

004 WO nervosa) esit chem cal

dependenci @89 (heagache fasrogipted iithy ¥esgylelofisprdershingp rféam‘ﬁélr Breterably Rebiipamys bi tal,
gl cotine amdmb.m@surﬁmapmngeﬁ)a mdm&faereqb:ﬁﬁgiaﬁinareamm al $ePotori®i ddpanfhe hgl mer' s

|sease nj i r rders
(e.g. eFmeghmgrﬁ%'" qke 'We%m"rg 3{95 Ve a"ﬁ’ agéf ?e?r% e c‘ggﬁé?f%/%'g e@l 1% ne
(ARCD)) P@hWQMC@JW@F@@@@B%lﬁ thergof. 5 denentia in Par ki nson' s di sease,

neur ol gptic-i ndqﬁ@@rd%@ﬁt'ﬂv@%ﬁ IR0y o NG Y PeiRg S tigsrlier or BAHRBA tHAE

di d ti | ar | 1th

cer abral - Vb RaI ARGy MRLfiEs UV SRRl SORHE: PUPRTELITAT TP B Sor der s
(i nvol vi ng mehemegeprefenablyptai hirtan, @nrisieg radtninistgring ntegat meremaly regtidng sath

schi zophr g dmeRf éa?é’r%ﬁaﬁ L@dpa@%@%F HSFEpméthﬁé)fBéB!aﬂé ﬁmxbﬁwgﬁ arﬁéJn?ﬁfszr e 10

i ncontinence, Tourett i rome, tri |"'omani a tomani a

i mpot ence, w'ﬂ?‘t”éﬁf’f'ﬁﬂf%?'? iof 2 psERGRULiFaly ?SPeBtF’E'BPﬂb‘Pe’(*NDHD) chronic
par oxyamal heni Thepfedent aiventlar aclaede a(ﬁnsﬁmeatce&ompwnon&mwhmfg geonaitister s) in
2 Termel . B SfS18P ey SN P heorc i WP bAD ATRIHSLCH Dok IR o
requiring suc r At en SEr o opam né "or ~ norépi nephrine reupt ake
i nhi bi t i ng"¥EpiBRRVINRINZRMMalofrefgrably whvman, comprsieg:f ornmula 1, or a

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
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groups coniaining one or more heteroatoms (O, S, or N), preferably from one to four
heteroatoms. A multicyclic group containing one or more heteroatoms wherein at least one
20  ring of the group is aromatic is also a “heteroaryl” group for purposes of the present invention,
unless otherwise indicated. The heteroary! groups of the compounds of this invention can also
inciude ring systemns substiluted with one or more oxo moieties. Examples of heteroaryl 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
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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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sulfone, in n8 t e@étﬁs%me S0dueh %m?ggn%lﬁflformﬁl}e L8 W ad Fa%éhl?%h other
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of a di seasenatorcbadigd amatomir meds gymEEsONEbEE differientt ain Wiet mamrcdnaseas@}as_s

condition, anydnGdudfl ) Rfind SAUGE té}émar%ge&f' %t?’loﬁgs fhadl e 88 5 épd?ﬂ@@j'iﬁtb on or

synptoms 25 assocl at € er ew t rgﬁf' or iction with said di sease or
condi ti on. SH‘EPP”BF’%\)‘En*PF dAveston j H%t'FQFPPeﬁrPfoF‘quBQe&f fPRIDOP; SITOPHY ePYIENy
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"Prevent i ng APEE @neormads nting the recurr nce
condi tion opommoungs;/rh@t mmanraygcﬁfwame@onwétsemmmarsmmrt@ﬁqws rhathen atomgs

ustedI hertel garer 2t Ihd Qc@d@yomm%er%nt h@oehoas -namnﬁpaumds bmmleu&bsm but
no Imte

t
i sor der or WA FEreRee Bast B wﬁgﬁtfag%wve RS (R Pd! ARG of
ser ot onkh, dopacated, are useidriregiup epdion amb$tratt¢1ﬁssuem!amuitoha!§saybferha&ﬂ d'er H or

condi tion hagq asbéh-FORE! -4eursbtesesf 2 LQkicbny p?@é.trem? trféfr e384 ert;s?euaanauoﬁiqnam ne,

or 35 norepi nephri ne- nedi at ed _neur ot ransm'ssi on. di sorder or pondl tion
may have as dgtectaRiify-r |FHG?q’n§JbPQE¥QﬂrW'B‘n@eaV%°‘QS’PS él-"Fh £ dededim.iige H
af or ement i oafdld ey thefapBetidr A sanReirssulting frothgrégited netabélié stability, for example

(- 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.



WO 01127068 PCT/ 1B00/ 01373 -10 Moreover, a factor or factors13o/_t§ﬁ}ﬁ:50(§£{1an
serotonin, dopam ne, or norepinephrine- rredl ated neurotransn.s

_cont ri but EVOPIRHE8 di sor der or condition. Disorders and cond?qmm%’é Whl ch
serotonin, dopam ne, or norepinephrine- madl at ed neurotransm ssion
contribute can be ascertained by those 15t ordi nary skill in the art and
include, but are not limted to, for 5 exanple, addiction and substance
abuse, depression, and phobia. The conpounds of fornula | may have opti cal

centers and ther ef ore may occur in different enantio i ons.
The i nvention i n®t Med refeptop RAREPUTe PY re%lpiglgla! b Oher gﬁEesﬁanSd‘ﬁ%{? 2 %WE%

st er eoi sonesriagohize UK-1 Crangmars,d theaby fiohibitiga tdchykin- -metiipted SrepRRAEES. cSU&'thsot her
M xtures tNecsakes h0Gald b7 Bitlshihcs b AdiBEl NRYSebdbr iRGBNiaE afeommd&eof

formula I. Jject”invention a I ncl ISO&’?" H 3
conpounds, &thia awesuch dlf ireeaplor Fniegeis ‘ia@c,t!et \é‘&z‘?%'“f n‘UF%?" WEHE" a&r t he
fact thad OfBciedEBER IREMBInaRbewiEPEamiindyf foramnladt OiK-heecepier antaganigdsae mass
mass nu r . di.fferent fr t ) r f ound
"h nature. Soeigp £ R FRrrt Sucd inh PRl ABR08 foolBa Ren A0/ 1odbh et | JUTE
t he invent i 3ates nEMal@te 548§2>ﬂ%ﬁpd§5'€ﬁﬂ Rpegrofeen22. céﬁg@bnw‘?n PM0RJeR, (ImsrpaioRd 15
phgs pggr QUSpuﬂiuééﬁeﬁ (52123 Mfa?@‘in@sgo?nﬂmﬁmSlétbﬂ?ateﬁusbo‘ﬁ.%ﬁﬁssue@ Seme?berl&sﬂ 11
an unds_.o i nvent. o r
accept abl e E8P¥s ’UFQS%?‘BS tpéffﬁgéf‘?ﬁgga% Iﬁ’ﬁ?"eg é’ %9 ggbgf orUr% gereroue% ?%nlg%tem
i sot opew arﬂﬂm436t(isaredlﬁmgmstpé,s1999) UnitedrStatesoPatent 7 3AG0 Kissved Henesiope885f t hi s
nventi on. {5l AkeeEaKnl 8581 26h RATBRUBAS20!0bAE UAIES Bibtes PANANS pBG2ef OF

(exanpl e those oacﬁl ve 1S 20
i ncor por at e(éfsu%f’r AugysbBulog3y Yniteg Staterd SPteghgﬁzr-%ﬁ (%Ugg dgyg&s f %?‘guﬂp'gﬁ
assays. TrisiRb Patent 5a22,588 (issuad Juanforegdyl unitedestatesmtemmmﬁs (ssied

part cul ar | o BeLer | ffbef Rud oo SRy &70B0R0 Al BhcBhfler Si21186h 2Dk Y.

Furt her, eavi er 1so0to eu erium
can af Tfor dSta@is tPatent 5ﬂé$ tffetinsued Retroary é@eé%%sﬂﬁ'ldt'-r’ﬂﬁ'@d St rient §ﬁ37n¢§t9abol iC

stability, (fs@ﬁeoemb E1997)N EaeRsMkk fofbging ©. éﬂ@bt@nﬂs izhe tr@rfoﬂégdlhg:ﬁﬁhﬂﬁﬂagﬂ?
reCIL“rerTentS an eferred
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| sot opi cal I'Qtefrﬁ’[ﬂ@ag&p@&?ﬁ%u%ﬁs'"B%’Trﬁtreﬂu'f‘ ?'r 819‘5?%5 ?rﬁ n&er%ﬁ
general | y bempoepiardescribyd desaidiefegeroes having W-mcemmegntagmmswvﬁymaﬂm
Schenes and\é r{btﬂ? L%gent FS8MBh € Rol&E/eP WineP kS Ybshidr Yhtaféhistls ERatol ps B¥dinl abl e

| sot opi cal L‘g reagent for a non- isotopicallylabeled reagent.
" Chem c#l IS&YEERBY, * as used herein, neans an abnormal craving or desire
for, or 30 an a®gHTiy receptod aAtabdrig,. asSucifeddxbmgs isod eutsptemee #iat gntaghmizas theer ed

to the affeﬁ_heD suﬂgdevtﬁdyeq{mg;{ rec% %r af 35\{1911“ Q{an% égﬁ%}; Q{d ACEL ekt i ON,

i ncl udi ng oral” era nasa nhal at'1 on. es of chem cal
dependenci e‘QanFQfaﬁ%ﬁ?@nW ahpye nﬁaF‘HUd@a"QF withe prepound of Fﬂf@H’Pl'onS‘é?P@“ces

e 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
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,



" dependenci es on al cohol, nicotine, cocaine, heroi n, phenol ba1r3bldgg ﬁ)boognd

benzodi azepines (e.g., Valium (trademark)). "Tr eatl ng a ch )

.dependencyWO H&7fsed herein, means 35 reduci ng or all evi at iPGFTBORH3TI -
dependency. 13 April 2004 WO 01/27068 PCT/11300/01373 An NK-1 receptor
antagoni st, as recited herein, is a substaance 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, and any such NK-1 receptor antagoni st can be utilized in
t he present i nverg{bhDishloBphenssy)iddbidprebdnabenpyllausthilamité.on with a conpound

of formula I. NK-ﬂ.g.ﬁg@a&,%h%gﬁg;qmaﬁlg b@ﬁg,[- nesdantimed in, for exanple,
United States Pat i ssue a . 1998); United States
Patent 5, 852, 038 @‘&%EE&' %}%&Pfﬂfé‘"gﬂg’ﬁéﬁm"ﬁygjﬂ%729 (I nternational
Publ i cati on Dat e Nvi#y(33Dicgpmnoxyiil-meltlylSninoraehyrbipbeny!-&yipacidede. (i ssued

Sept embes 19984 Olbloor ks B SR ARG Ssued ar ch 23

1999); Unlted St at es Pat en | ssued HgUSt 17, 1999); United
States Patent 5, ¥& ﬁ%@h'erog%%ﬁw)ﬂu%ms'apheméadme WrPet@™Heat es Pat ent
5, 744, 480 (i ssueq-@x-Dichidfpheh0fd5:[1,Ridjtriazol- 1SHney]-Reth@ariing, 232, 929 (i ssued

fuaust, 3 1999 | B SRl h iR e Rl R gl Y 20, 1929
Pat ent 5, 843, 966[%(35%0@HOFOM9WM¢'"-3*3‘99)M weihyiemingt at es Patent 5, 703, 240
(i ssuedipecenber [B,4-88Rdbp heHBi:y% SBEe§)-RMethgRiine, 719, 147 (i ssued

February 17, 199§) ni t ed es Patent ed. June 10,
G50 ach' of ¢ NAHEr BisPiegom) 3t %wpﬁsnwg?@@ﬁﬁqg? P8P hed PCT
I nt er nati onal Ap[ja-ﬁiimalbtciciwomreeoxymﬁ@ymm-&vwmmmglbmmenti reties herein by
ref erence. The %Y agj&o%%ﬁ%g@gmkmﬂ@,bﬂwﬁg@?lglﬂﬁgs havi ng NK-1 receptor

ant agonl Zi ng acti V can esent | nvention. However, other

NK-1 receptor an %@ﬁ'ﬁ'@%ﬁ°ﬂ%d’"ﬁ@" H@E@]‘Yﬁ’:’r‘iylmﬂ?y'l‘ﬁ'?@y'?'ﬁ\?érﬁ“idon A SHTI D
r ecept ot5 ant agonizs(g, 4-listxld5re;ﬂ1eha6})—hmr@hen-24yﬁae|&yq~ubﬁyam t hat ant agoni zes the
SHT, D subtype of saef EIIGPWEQ en%&?r% r?tr oLt AR By cfé tﬁn‘f:oﬁ?uﬁﬁ‘é;c&??o‘dﬁgsd#dn the

present invention “describe "N comnni n mpoun
formula 1. Q@bﬁb%ﬁﬁé@%ﬁm}ﬂae¢m§t85¢s$‘$l a receptor antagonizing activity can be

determ ned by th{!%#ﬁ‘:ch&i’r%ﬂh@ﬁ@l}-@{ﬁiabb; ig)(l &3@144 rhing; FOr exanpl e, 5HTlo

receptor antagon scrib | | nt er nat i onal
Publ i cati on Dat etzA% ’CFChE’m 9'3%)')5&5 1gt328 I'Pﬁli'f"irl’f'l']al Publ i cati on

Dat e Cc2bber 9, [Ri{83HichlowPhenhxPHBilitan(3- yimmzyi]anetwlahmdaubl i cation Date
Sept ember 29, 1984p 3U-Gichlﬁﬁ3pt$ériag;§-%-9[1 g% 5'-15335@{@8 e ehmifghecr 1 1 23,

1996) ; United States Patent 1994) and GB
2276162 A (publ i SHad3-48jshieropesnom)-5-11.38 azo!ﬁnvé@@nﬂ}qw “}egly

{1-[2-(3.4-dichlorophenoxy)-5-thiazol-2-yiphenyllethyl}-methylamine;
( {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,
35 {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,



+ 30 antagonists, as well as others, can be used in the preserHtS@}\{%éA on.
The afore |oned published patent applications and patents

.i ncor por at % by reference in their entireties. Prefd&GTAg00/01373
enbodi nent s of th| s invention include the,follow ng conpounds of the
formula | and their pharnmaceutically acceptable salts: 35

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

[ 2- (3, 4- Di chl orophenoxy) - 5-t hi-ophen- 3-yl benzyl ] - met hyl am ne, 13 April 2004

WD 01/ 27068 PCT/ E

[2-(3,4-Dichlor oé‘?g‘&\)o@&%g’% tﬁ?hér mem . 1#% s &F?'benz{ W:mgtrlﬁylﬁrgme

[ 2- (3, 4- Di chl or opd iy Ut-pyme yfz‘c’;&m thalen Fm)rﬁ?naf djgaethyl amine,

[I\E[ g 3, ? D|4cg OL Fqb&ﬁ:exab) 15t i@dﬁma?enyi-h&@wédzymmwmme o 5

: c m de,

[ 2- (3, 4-Di chl or Op{‘lgg nm = fﬁﬁ %%ngme a%n%c?xéiﬁ;l)h%nyd Jmm%ggld%

[4-(3, 4-Bi ctﬂ@ﬂ@@menoxy) 4' -1 uoro bi phenyl 3 yl met hyl | - met hyami ne,
2-(3,4-Dichl indkrielt b B -

[2.(3 4.0 ELH o o P 24

[ 2- (3, 4- Di cf'BFophenoxy] - 5- pyri di n- 2-yl benzyl ] - met hyl ami ne, 10

[ 2- (3, 4- Di chl or oghiémetyjantingmethytis-(naBhipbioe2-ylpky)-piven)fj\itizaviidie-2,4-dione,

l{; |[03r g §b|4 3 ;PL% rﬂg'?ﬂﬁ%&\‘r}mo?neﬂ%hﬁ'ﬁaﬁ%ﬁgﬁ@&Bﬂﬂh@ﬁm&az&dmee 4-dione,

[2- (3, 4B chi or ophidmRsiyaminogiethylit-fneabipplpasyipry-rhenviiprazsiidis2-one,

[(2 Eg j ch oroLﬂqemwnw)anmm#tﬁpumm-ﬁybhmémmm-z-one . Y 1e

: chloro M ne, an

[2- (3, 4-Di chl or og‘%ﬁg&%m Pk efhl’l'nﬁ ﬁ%g‘ﬁp’ﬁ F’Sé’?ﬁ?ﬁrﬁ ?48’5’%*’4"% 'Q&Eﬁ?bg
preferred enbodi riﬂmibyl13f[3-tﬂ|¢!hs'Iarnrmmww(namw-vlnw)-ﬁhﬂwmﬁﬁ@dabrrpounds and

their pharrrﬁ itih22dnkey acgephabl e sal tlsb h

12- (3. 4- 0 thi az enz met ne;

[ 2- 23, 4-18: ghl or oﬂﬁgz:b 'é%:h'%r ophenpiy g@f'?%f%%?’”@%ﬁ‘é% %’ Yyl ami ne; 20

[ 2- (3, 4- di clétahgipdmrioidini2-anef ur an- 3- yl benzyl ] - net hyI am ne;

{1-[2-(3, 4-dichl Azal I ne;

(112 (3, 4-di onl o oeheaespergn E”’f’ e !%5*6“9294‘1%“2“%“%%"&”@%% zm ne;

{1-[2- (3, 4-dichl &r 61511‘@'%'9!9’5’9";%DPW -A7esthylargingmetiyrphesyih IaFQHE’t  ani ne;

1-[2- (3, 4-dichl '0qu(lﬁﬂﬂﬁébibmﬂ'rebM&B%étﬁylmﬁﬂmeﬂn#bmw&@ﬂhm-anemt hyl am ne;

20 [2-(3,4-dichiorophenoxy)-5-(2-methyithiazol-4-yl)-benzyl}-methylamine,
[2-(3.4-dichlorophenoxy)-5-(2-methyloxazol-4-yl)}-benzyl}-methylamine,

[2-{3 A-dichlorophenoxy}-5-(2,5-dimethyloxazol-4-yl}-benzyl}-methyiamine,
[2-(3.4-dichlorophenoxy)-5-(2,5-dimethylthiazol-4-yl}-benzyl}-methylamine,

g '[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}0xadiazol-4-yl—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—dichtorophenoxy)-5-(3-methyl-{1 2 dltriazol-1-yl}-benzyl-methylamine,
{2-(4-chiorophenoxy)-5-(3,5-dimethyl-{1,2 4)triazoi-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



o l—"l—"_'l\).

5 [2-(3, 4-di chl or ophenoxy) - 5- (5- net hyl t hi ophen-2-yl ) benzyl ]13n/%§rp%@4n ne;
'2-(3, 4-dchl orophenoxy) -5-[1, 2, 4] tri azol - 4-yl benzyl ] - met hyl a
-[ 4- (3, 4- wicexogsphenoxy) - 3- (rret hyl am nomet hyl ) phenyl ] - pyr rmn‘mnnmﬂfmne
-[4-(3,4-dichlor ophenoxy) 3- (1- et hyl am noet hyl ) phenyl ] - pyrrol i di n- 2- one;
nd -14-
-[4-(3, 4-di chI or ophenoxy) - 3- (et hyl am nonet hy! ) phenyl ] - pi peri di n-2-one. 30

O her enbodi nents of this invention include the foll ow ng conpounds and
their pharmaceutically acceptable salts: [2-(3,4-dichlorophenoxy)-5-pyrim
id in-2-yl benzyl] {wigiBydichiorophendi@- (3;mbtigi- thitatrarg-5-yi)-phenyll-ethyl}-

henoxy) - 5- pygil hg% s~ yl benzyl ] - nethylanlne (2-(3,4-d

i chl or ophenoxy ? met hyl pyri mi di n-4 $ benzgmklnethylanlne 35
(1-[2-(3, 4-di chl oMﬁWéﬁB&Qjﬁ'%@%ﬁ%FW%ﬁ% 13,1y - phenyl ] - et hyl } - met hy

| am ne,
i di n-2-yl)-phenyl]-2-nmethyl pyri

4-[ 4- (3, 4- di chl or ophenoxy) - 3- (1- me\D y
m dine, 13 April 2004 WO 01/ 2706( CThi BOO/ 01373 -13

[ 2- (4-chl or ophenoxy) - 5- ( 1- nezhy+*1'ﬂﬁp rol-3-yl)-benzyl]-di nmet hyl am ne,

[ 5-(1- nethyI-IFprrroI 3-yl)-2-(n t n- 2- yloxybg? zyl]-di met hyl am ne,
[ 5-1 m dazol - 1-yl - 2- (napht hai en- 2-yl oXy) - beddzyl } - di ﬁCIanine,
1,5,5-trinethyl-3-[3-met hyl am nomet hyl - 4- (papht hai en- 2-yl oxy) - phenyl ] -i m da
zolidine- 5 2,4-done, 1-nethyl-3-[3-nethylam nonet hyl -4-(napht hai en

2-yl oxy) - phenyl]-lnldazolldlne 2,4 dioneg

3-[ 3- net hyl am nonet hyl - 4- (naphtha

Qn-Z yl oxy} - phenyl ] -t hi azol i di ne- 2. 3;d|

3-[ 3- net hyl am nonet hyl - 4- (napht hal en- 2-y - phenyi j - oxazol i di ne

2, 4-di one, 10

3-[ 3- net #yl ani nomdtelngm X4, (vh e pividiva bre wetihest|as mpgvesin 18y is | CERIR e icyting aad Bhis,
3-13-methyl d‘%f%h{;& ol @aRbLRAd WR?RWW u)m@%ﬁ Hzlaém@@al hédpendeife.

1- et hyl - 3- neth am nonet hyl - en- 2- -p enyl | -1 m dazol

i n-2-one, ffom hydrogeﬂ and (C4-Cyalkyl, or and R®, together wnth the nitrogen fo which they are
met hyl - 3- [akatrtinforr @ fogr e telyit mémbérap Bittraled Ring cpht@diyy -onb @n g heterbatemy,dr o-
yrimdin-2-0
[al(5 4. o e e itogen fo which & and K are attaphed, wherein the segond he g peiom- unen
et ahydpopwﬁwtmsmlgmgﬁéom oxygen, mtrogen and sulfur Compounds of formula XVIIt are useful
[ 4- (3, 4- diMaREBRS R heparinfiohpb@ids BoBmimIl - phenyl ] - 3- net hyl i mi dazol i din
e,
(
(

4-di chl or GEIFRTBOKAS SLAAYA P ARMAY RRERPHCE, ARINSTF 2P IPEPITS BRMOSHHRe,
4- didifferent emsméieroeric) coBfiguetingd. Zhe inversibiinclupémall Eiantisraers) didtiireordsrane,

and other stereoisomers of such compounds of formula XVIil, as well as racemic and other

1-
p
1-[ 4-
tetr
1-[4-
-2-0n
3-14-(3,
3-14-(3,

15 mixiures thereof. The invention also includes tautomers of compounds of formula XVHL.
L 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.



20 [2-(3, 4-dichl orophenoxy) - 5- (2- et hyl t hi azol - 4-yi) - benzyl ]13%1.[1%@411 ne,
[2-(3, 4- dk’@ﬂbﬁ# Eﬂenoxy) 5- (2- net hyl oxazol - 4- yI) benzyl ] -

[ 2-(3, 4-di @B enoxy) - 5- (2, 5- di net hyl oxazol - 4-yl } benzyl - ne,

[ 2- (3, 4-di chl or ophenoxy) - 5- (2, 5-di net hyl4thi 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 ] - net hyl
am ne, 25 ‘
[ 2- (3, 4-di chl or ophenoxy) - 5- (5- et hyl - [1 2, 4]oxadiazol 3-yl)-benzyl ]-nethyl a
m ne,

[ 2- (3, 4-di chl orophenoxy) -5-[ 1, 2, 3] oxadi a—GI‘T i -benzyl % net hyl am ne,

[ 2- (3, 4-di chl orophen cdiz?(S rrethyl [1, 2, 3]th| adl O] ) - begzyl | - net hyl
am ne, B—1V,_

[ 2- (3, 4-di chl or ophe )_ 5- (% t"hyl oxazol - 5- yI e(Pf‘in ]- rré :;I armi ne,

[ 2- (3, 4-di chl orophenoxy) - 5- (2, 4-di nmet hyl t hi azol - 5- yl%benzyl ] - mpi,hyl am ne;
30 [2-(3,4-dichiorophenoxy)-5-[ 12 4]triazol - 1-yt benzyl ] - et hyl am ne,

[ 2- (3, 4-di chl orophenoxy) -5-(3-nethyl-[1,2,4]triazol-1-yl}-benzyl]-nethyl am
ne, ' _

[ 2- (4- chi or ophenoxy) - 5-(3, 5- di et hyl-[1,2,4]triazol -1-yl)-benzyl] - met hyl am
ne, [2-(4-chi orophenbxy) 5-tetrazol -1-yl benzyl ] - net hyl am ne,

[ 2- (4- chl or ophenoxy) - 5- (5- net hyl t etazol - 1-yl ) - benjp] di met hyl am ne, 35
(2- (4-chl orophenoxy)-5-[1, 2, 4] tri az‘A 4-yl benzyhds-A net hyl ami ne, .

[ 2- (4- chi or ophenoxy) - 5- ( 1- rret hyl -1 Htet -5-yt)-benzyqg- di net hyl em ne,
and 13 April 2004 W0 01127068 PCTI | BOO~84a373 - - 14

{1:[ 2- (3, 4-di chl orophrenoxy) 5-(1- et hyl - A trazol -5-yi)-phenyl]-ethyl}-
di met hyl ami ne. This invention also relates tg.conpounds of the formula \Q
n OXVil | 5 wherein X Z Y, n, and mare [dei+ned as -above and Qis

C(=O R3 or cyano and; R3 is H Cl-C4 alkyl >CH O (C, -C8)al kyl or NR R2,
wherein R and R2 are! sel ected, independent I y, from hydrogen and

(C -C)alkyl, or R and Rz, together with the nitrogen to which they are
attached, forma four’'to eight nmenbered saturated ring containing one or

two het er oat ons, |nc?I uding the nitrogen to I\/\lm ch R and R2 are attached,
wherein the second het eroatom when 10 present, is selected from oxygen,
ni trogen and sul fur. npounds of fornmula Il are useful as
i nternedi ates for préparing conpounds of forfrula |I.
3
y COR® 7 COR
X——Al X—Al
S )
N
lic . B_....y
- oy
\ V (XVIII)
R\, K
o 3
x-—=af R
X0
i
B-—Y




. The corrpounds of formula XVIIl may have optical centers and {sheyebedge My
occur QJJ ﬁg&ﬂt enantioneric configurations. The inventi %ngh%#g‘es all -

-‘enantlomar d ereoners, and other stereoi soners of sucﬁ s of -
formula XVI1l, as well as racemc and other 15 m xtures thereof. The

i nvention al so i ncl udes tautoners of conmpounds of formula XVII1. Detail ed
Description of the Invention Conpounds of the fornula | may be prepared
according to the follow ng reaction Schenes and di scussion. Unl ess

otherwi se indicated, AL B, Q R, R2, Wgdhnd® Rs, X Y, Z, mand n, and

structural forrmulas | and XVIIIl, in the “reactron scherres and di scussi on
t hat 20,fo||o ar@;as deflned above. 0 68 -15 SCHEME 1 Ila Y lic
HO V ( XVl 11 R2 J+I|b/l ril 2004 74 CTIIBOOlOl% W)RQAAZ:Z.&W
VIawQ Vib X\ r| | 200 &BOOr 0137
alkyl J-A1 J-Ai \'703-

ViaW=Q Itia ey

VIbW=X 1| 1‘ S

? ' W Re=H

(s J f | . J @
; — — V,R*=OH
2 0 ) N N

P __> V, R = NRIR?
& By Bo-Y
o T o

X povit) | . K




VIl V,R3=NFVR2 X (XVII1) | IX R /R7 N 13 April 2004 WO 0Lb23068q04

PCTI.I BOO' 01373 -17 SCHEME 3 0 WVAIE O Xlila W=J I VWARJ X1 | bWEX VWX 13

2004 WO O¥PLEEHE3 PCT/ MDO/ 01373 .18 SCHEME 4 0 V, R3 = 0- al RGT/IBGORIAT

v XXI11 XXIl 13 April 2004 WO 01/27068 PCT/ 1B00/ 01373 -19 SCHEME 5 R
N-~H xIx 1 13 April 2004 -17-
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WD 01! 27068 PCTI | B00101373 -20 Scherme 1 refers to the pr epar1%tAF§}p2@54

conpounds @f the fornmula |I from conpounds of the fornulae Ii_and .
represent s P WP, e | eaving group such as flouro, chloro, WB“’“’&?
triflate. In schene 1, Z is hydrogen. ver, using the appropriate
starting conmpound of fornula I, conpouﬁ s of formula | wherein Z is other
t han hydrogen can be prepared 5 according to the same schene. Conpounds of
the formulas Ila, lib, Illa and Illb are comercially avail able or can be
made by met hods well known to those of q@%@g@gg skill in the art. For
exanpl e, conpounds of general fornulas | lib wherein R3 is H may be

prepared by introduci ng an al déhyde functional group (@IO) o a conpound of
formula XV or XVi, respectivelly, susi ng net hods wel | o those of

skill inthe art. J J 11RS T1a or 11b OH £ =F the
procedure of A J. Bri s\% al ., Tetrahedron XettArl (49)
7499- 7502, is particularly seOJI for——i—he—}nt hesi ubstii tut ed

ave been descri bed
2:..,1. DePaulis et

ortho-fluorobenzaidehydes. O per such transformations
by C F. H Alen et al. C} é@ §ynthe5|s 1951,
al, Journal of Medi ci nal tpy , 1986, 29, 61; 1. \6frey et 15 al.
J. Chem cal Society, Perkln Transactlons 1, 1974, 13537~K M Tranposil et
al ., Journal of Medi mvahi Shemigyry . 1983, 26(2), X*lil and M E.
Cracknell et al., Chem stry, and Inhdustry, (London) 985, (9), 309.
Referring to Schene 1, a c nd (i.e., an aldehyde or ketone) of the
formuFa Ila is reacted with a conpound (i.e., a phenol): of the formul a
(sta in the presence of a base to form 20 the correspopdj ng compound of
formula IV. This reaction is generally carried out at ag'gnperature from
about OC to about 150C for about 1 hour to about 3 days, preferably at
about 90-95C for about 18 hours, in a polar solvent such as dinmethyl
sul foxide (DMBO), N, N- dinethylformarnide (DVF), N N-dinethylacetan de
(DMA) or N-nmethyl-2-pyrrolidingone (NWP), preferably DWVF. t abl e bases
i ncl ude anhydrous sodi um car Na2CQO3) , potaSS|un12§“car onat e
(K2CB), sodi um hydr oxi de i i d am nes such
as pyrrolidine, triethy R CO3 bei ng
preferred. Details for 'ngthis@mc-edurec ound in G W
Yeager et al., Synthesis, 1995.%28-30; J. R D mock et ., Journal of
Medi ci nal Chem stry , 1996, 39 , 3984-3997. Alternat]
\ ]

and pyridine, with

XXl XXIl



‘phenol s of the fornula Iib and conmpounds of the formula !libangyb

804
converted, wd@égﬁsal dehydes or ketones of the general for ”“}P%Zﬂﬁ%f gRor di ng

to the proce described by K Tom sawa et al., Chem ca

Phar maceutical Bulletin, 1984, 32(8), 3Qe& 3074. 13 April 2004 WO 01/27068
PCT/ 1 BOO 01373 -21 Next, a conpound of the fornula IV, wherein J is a

| eaving group. for exanple bromne, iodine, triflate, fluorosulfonate or
met hanesul f onate. can be converted to a conpound of the fornmula V by
reaction with a conpound of the general forrmula X-G wherein G is defined
as a reactive |eaving group such ggHglgg) 2, Sn[(C1-Co6)al kyij, Zn(Hal) and
the 5 like, usually in the presen catal yti c anount of a catal yst,
e.g., tetrakis(triphenylphosphine) palladium0), '
tetrakis(tri phenyl phosphi ne) nickel (0) or dichlorgﬁfﬁkfﬂiphenyiphosphine)
pal l adiun(11), anong_qQthepg? and in the presence of albase such as sodium
car bonat e, potassbugzgiZbonate or triethylamng. - rea&ti ons can be
conducted in a vari organieﬁﬁﬂ)ﬁwns (e.g.,\, zene, di nmet hoxyet hane)
or in mxtures 10 such a$ aqueous N, N-di et hyl f ormam e or aqueous et hanol
at tenperatwures in the e of about 0 Cto about C. A good general
reference for this procgg y be found in the revi \ﬁ-b-yYStephen
Stanforth, Tetrahed¥on, 1998, 54, 263-303. CIher3§§e5\ I c references
include M J. Sharp et a!, Synthetic Comunications, 1981, 11(7), 513; R
B. Mller et al!, Tetrahedron Letters, 1989, 30(3), 297; W J. Thonpson et
at, Journal of Organic Chem stry, 15 1984, 49(26), 5237. The conpounds of
fhe general fornmula X-G are in many cases comer cigal |y ggvail abl e or can be
prepared by one skilled in the ari_of~arganic synthéEﬂs’(for exanpl e, see

the procedures in MJ. Sharp and V. I eckus, Tetrahedaron Letters, 1985,
26(49), 5997-6000; G W Kabalka et al, Journa fi aonetal lic

Chem stry, 1983, 259, 269-274). 20 Alternative i nternedi ate of the
formula Ila may be converted into a conpound of the flormula iic, wherein X
is as defined above, using the nethods described abo or the conversion

of conpounds of fornmula IV to V. These internedig%fs\\ Stbérnula tic can
then be reacted with a conpound of the general fOrnmula Illa to produce the
ethers of general forrmula V using the nethods described above for the
conversion of conpounds of formula Ila to I'V. 25 Additionally, conpounds of
formulae Ila or 1V, wherein J is a functional group Ilike CN. can be
converted to conmpounds of the formula lic or V whemﬁqh)Rﬁs a noiety such

as N -N N .
v 3
> 4L
X0
. . N
g
1 .

AT



and wherein RED is independently chosen from hydrogen, (Cl-G8)@k¥haq .
aryl-(Cl-Cg)alkyl or aryl. optionally substituted with hydrogen, halo,, - .
.(C1- 06) al k 0“’(%’?‘5904) atkoxyl or (Cl-CB)SO,, where r 30 is zcRGEEMBINBIIZY two. .
Met hods for this conversion are well docunmented in the chem cal
literature; for exanple, through the use?®f sodi um azi de and Iithium
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 tq initial] rotect the COR3 graoup of 13 April 2004 01127068
PCT/ LBOQ 013F36m9 3 TEfB?%p‘gd'i‘derPP%{a'tﬂ“ qf\9°‘PBgL@f‘? gfc‘f‘f" my'admwtmw%f}é%g&‘sup to

t he correspdordivieg Ijemlfil. X odpresesisrgsuitabls léaviag @roud fuchtaerfivendi dilas, mifo, feor nul a
XVIl), res%?%té. VlﬁldheJ&%rfis%ygroggr(WHm%ﬁ%g Q%e %p&%ﬂée%%‘nb%hﬁo%'&h can
h ud an tals wh

be utilized In this process, Inc i ng aceta rch are

descri bed afIMUiF by efeRoyndsy offormayla N whggaing Zaig pther thgn bydsegen (AR PEetede
‘Groups i B Ozgededieg &h&mk:flﬁ@ lsBheme. ]gcedlpounligm ¥ iepuasdlaSubs illaNew Mbrdce ]
1991, pp 175: . ect | Q Loprid.ate pr | r n be
mde based ST Sl EE i saRBe Bendhy paRBICDL Gl RIRSET: bidhat it 6
Subsequent | @i corfprxamels. esmpduads of geresal orrRs FlaHens i @heein) Bl sy H) maahe be
converted pRparea dYRAEBEIngen didtRydeotRaibaal hrol ( 18 GlcbMBodnadRTokAuls RYWst i ve
am nation Cﬁ&gltlo s.. For %%xanlﬁllme, ?q_ﬁ%r%ug[ ,(%f %e formula V can be
reacted wit AvA "ERRE¥EHNGSER Meneds BEknoyn SEOEan i nternedi ate of
the formula XVII: RU'-' Nor,if R2=H JXVI| which may be isol ated or
converted directly i he sane reactio tep into a conpound of the

fornmula I. This convg pn, whet her in or starting Wﬁihr?:';pg i sol at ed

conpound of fornuka 11, 2an be med using one o net hods
known to those skitledin the art. Fdr e&xanpO#, the conpound of formula V
and the appropriate conpound of formula HNR R2 can be conbined in the
presence, of a dehydratXV%g reagent such aggtitanium (1V) tetrachloride or
titani urT?(IV) i sopropoxide, in a reaction inert solvent such as benzene,
Lol uene, et hanol MR T FiBe SEeRHR of At B0opHE! 3-c Leiahesion Letlers; 1999, 53/4%e
conpl et e@azmmags tpartitiady2@eful @e @dusyethesis Of sidizatuled roethofyydbeqZidehpdds. of .
Organi c epi , - 928- ) t i é . Eﬁ oun
of formula @%ﬁgyﬁhﬁrgaggﬁbagg%(ﬁ g% b? Fié)hr gﬁ%ﬁ"g"%ﬁ%k%%aﬁﬁe@?t‘ aié’eé ani, iR

i nert sol vet®®1s8b§2aE DeEayisiebalodouns efdwedicinahCheraisty; 4886129 631 MbGedfes ebf a
wat er seRveagar Chditithl 85ciep, Rskih FfansSdcBRS!, 100 1582aked. TramBbsiiE AAUBuHEA P!
gener at ed dHlEeriglgal Chernistry, 1983, 26(2), 121; and M. E. Cracknell et al., Chemistry and Industry,

{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.




the formation of the internediate of formula XVII. The degrqg AQf; seigpl etion
of the corw g 25 of conpounds of the formula IV into thg-fRsMR1373

- ntermedi at e(”? o? formula XVI| can be assessed using one or nore known
anal ytical techniques, including 'H NVR.sppectroscopy. In sone 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.
Such reducing agegks aaecﬁnﬁ&ﬂ@loy tHe3 ot [1Iv 20Rein \M0s 04l Ae2¥iB6 Qrd@T fdr | BP9 1373
-23 known to those skill

t h t
bor ohydr i de Y@Rg-yipdine, sgﬁ?tﬁ VQ%%B%?t%ﬁ{]fdpe@é*%ﬂﬁogﬂ%or ﬁxagp&sog‘é?r%%%um
tri acet oxy- wompbundrof the fgriaBY BeEpGion witk a2 cdapauny isbtpe 19?"9123' fermulg G WRRRT d et
al . in Tetr @ﬁ:‘dﬁeﬁﬁ'edl-fsté ?Jaétwe%@—%g %311;) SRA%s B(OHS. BAETICCHamy), ZHgpast B y

carried out 1n a polar solvent such as net ha%)% et h nolf, % g}g gan b or a
like 5 s8I vdke, ueHElvatint dipePRSEPEs ¥ AbsaR ?5"’5‘50& 100 grefe ably
at room tennafaatsummenylﬁhosﬁme)prpmledumm)des«maklb&whbwlmwwwchEEFW@) the

I nt er medi at g I a ggg&ncarml,a w5§ hout
ol ot on. 1AeneaiRRyS R soffdlRp). Podty pEkie8R 'r?s‘“"‘bg
al ternat i ve sweh gHsodiprd cialpgaater P‘k‘éﬁsbﬁbc?rﬁ?r@ﬁr%’d?‘&’ﬂ‘é?mﬁ‘? f g@"? \‘F'hﬁa V.
Onte lSkl |) | e%ohdhckhen Qr\knélﬁibf Blgafic F%bleﬂgi . gf:ommt et glinedthdxpethariel oMinl migturee . |
nitriles egi nni ng Wi ounds o s
I 11 ust ra1ped si” ﬁ%"‘ ﬁ M%Bﬁgﬁg "Eﬁ‘e P r?y?oug% ha%lgg eﬁ@tefalct)drqés iﬁ?% eéatljgreeé11
descri bed i mb&ﬂMobbo&heeeCchrgdnerelaﬁfeltehemfosmwc‘e&?s miay ithegs for
tbérf%@d th

{he synt heses, ; 8;{ b&@gﬂ%ﬁ'éﬁ%ﬂ ﬁ?woﬁﬁiprﬁ”b% -303. RbRECsiLems réterences

preparati on of oun VI used in th| S oce an. b
adapt ed fr orindluggde J. f&b‘ﬂﬁ’de‘la# S¥inetic Copmunications. SI981. 11(4). 5%) 'g(,é W@ ‘@f al .
Journal of Maghiddial LeftbremMgrel 30(3), 287 W. Sl Fhdrfifsd) et él42m.ﬂ:¢ﬂiif8p rgapic @_,nmu i ng

et al. our em str 3 thgs
conver SI % gjfh‘gg(%q(’{ ?’?‘fyes Tgh F COPRUTS g4 ?;I ?‘8 ené% ﬁg %ﬁqgrﬁgﬁe%gy r d
product s of coﬁmemwlllaaValleiaﬂ obearabzawreweld by orgesidipd fn he @t 0ragaic FuNesIST |

Scherme 2. FQL,Q%8M e td?@cedﬁl‘b& i MeJ. Qﬁhghbparﬁif V.VEhibckG& T di@hedrot Qét}&ﬁ cogs) d er
aci di c condltlons usi n

hods wel | novvn t 0 tho of, sk art
to produce FSH-LBRYE ?‘g’ é?tlvéi Kehalka i Rl ekt 1b& tzg&
Meyers et aI269-2Te)trahedron Letters, 1984, 25 (28), 2941 and R W Hi gg| ns

et al. 22)0ur nal OlIitem%l\%ﬁp %rq Ing?l%gaiéig 'E)y the io?rﬁgia I ﬁnay%gzzéﬁverty@ lnﬁ) &ﬁrﬁﬁbﬁhﬂ ofC

acid der| vati ve can e convert a co

OH), using phoisades ds. WhESP SusIap %@&S’r?bﬁéﬁ USiHY %ﬁ’@mis dEFSB'%eF @80\&3 ﬁ(/%?& on
of 1V to V, @HhsasiEtbhpoir@seoituld/V1IBY. =Thekd ineamedimtesafareutadit ¢ap thepbe

conpound V' (B35 NRLZ cgmpound 5L gbribrd RSmGi2 WRAY BARET thE QLW & gbndt tilfBG! | Ded

bel ow.

A us:ng the methods described above for the conversion of cornpounds of formula la 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



‘Alternativel y, conmpound Vill can be converted into a carboxam A& 9664 vat ive
of forrrul #3{{2 ng one or nore standard nethods which are wo g,&
.the cheni ca erature, e.g.. via reaction of an acid hali Z@ ed

froma conmpound of the formula VIII w tlean am ne of general formula
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
formul a I X caingoli@ naf 1908 VétiktiRely t@nidiethe s bﬂ:ﬁpqedh@@oﬁ@bb:maﬁgrdqs XObf

forrruIaV(RB: ubst | nt.w th the rppriate
X group usi nﬁ’"@SH’ﬁsﬁzc)oQﬁg%g‘ eﬁg?cg?test%f‘f’WB@é‘Vd@sEeP?e[?g‘ff? o-\:herec% vert ?’ﬁgcﬁ to V
in Scheme 1.gré%sEvailabirhichasen de stiigkd indnisptogessVincigding @petrie dnd ketals Wélnh Bee

reduced to t&b%céuea%hd ré?éref%mp% :fnownulaaeﬂ v\u@réua iR BroRRN oL if Or@iiCt i oN

process presence of 2004

BT | Bo0RD1 SEineas 2068 AROHIEY 58 Sonsew Yask 1998 it IoRanT TRegton gf20
reducti on caapphpriate pangaltingredp ¢isi begmadertased upunrile priesance af othéryeartive gragmnt s

i ncl udi ng | |ﬁme%%%m num chloride (e.g., J. Lehmann et al, Archiv.
Pharm (Wi nherm ), 1982, 315 Ene/ 967; S. Narasi rman and P. A
Path, Journal ofSYbseAUEAYRFBROURERS! omal?em(BaT Heop freclradad icamie copygrted (3)

191), di bor ams coirpounds of BleGudut | B sub,bemrgrtaém ab rédaetwérmmaﬁam cédamiBhs; aFor

Soci ety,,.1970, 92, 1637 a 3 t
O gani ¢ Brorfrarpe: = rgraoioor 80 dumi v & b dgpod w8 sipni oriduel;
Or gani ¢ ChertiNR' Ryto foayan in@gnediagsdi)the ot XVibr ane / di et hyI ani | i ne (A
fPelter et al, Tetrahedgon Lepters, 1978, 4715), phosphorus trichloride /
tol uene fol | owned by et haltoty€ sodi um bor ohydride (A hﬁrqn et al,
Tetrahedron Letters, 1976, |1§) or al um num hydride 10 ( Brown et al,
Journal of the Anmerica em Society , 1966, 88, F. Burchat et
al, Journal of O ' em s 3y, 1996, 61(21), 7627 Rge resul ting
car boxam des of t a I X, whereip Rl and ReX3z| dr ogen, can also
be prepared directly om t(e corres‘ﬁ'dﬂ zn@]".nltrl | es~# fopmmul a VI by
specific hydrolysis nethods, enploying, for exanple, hydrpgen peroxide or
4\3, 586; and

strong aqueous al kali met alts. 15 (See Chemistry & ipdosg
1961.:1987; C. R Noller, aniyc Synt hesis, Coll. Vol. !
8. 41, 3769).
formula | X may” can be

J. H Hall and M G sler, nal of O{g}&iﬂﬁ Chem stry
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anal ogouS| y XVli, can be performed using one or more methods known to those skilled in the 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,
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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
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~ for the conversion of IV to V: subseguently compound V (R® = OH) can be converted to

(.. 25 compound V (R* = NR'R?) and then to the compounds of formula | as described below.

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

with an amine of general formuta HNR'R? (see R. E. Kent et al., Organic Synthesis, Coll. Vol.

30 I, 1955, 490; and R. M. Herbst et al., Organic Synthesis, Coll, Vol. i, 1943, 11 for

discussions of the Schotten-Bauman reaction). These carboxamides of formula IX can then

be converted to the corresponding carboxamides of formula V (R® = NR'R?) by replacing the J
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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general for rminaounds of general formula |, wherein R’ and R? are both hydrogen, by using one of a

variety of reducing agents disclosed in the chemical literature which are selective for this
4 transformation (including catalytic hydrogenation using hydrogen gas and platinum (il) oxide,
(.:’"" 25 as described by J. A. Secrist, Hif and M. W. Logue in Journal of Organic Chemistry, 1972, 37,
335; hydrazine hydrate and Raney nickel in ethanol, as described by W. W. Zajac, Jr. et al. in
Journal of Organic Chemistry, 1971, 36, 3539; and sodium ftrifluoroacetoxy borohydride in
THF, as described by N. Umino et al. in Tetrahedron Letters, 1976, 2875). Such reducing
agents can also include lithium aluminum hydride in a nonreactive solvent such as diethyl
30  ether or tetrahydrofuran (see, e.g., A. C. Cope et al., Organic Synthesis, Coll. Vol. IV, 1963,
339, for use of lithium aluminum hydride in a diethy! ether or THF solvent).

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.
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and 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.
Thus, an ester of the general formula V (R® = O-alkyl) (an intermediate of formula XVill),

30 prepared by esterification of the corresponding carboxylic acid of formula V (R3 = OH) (also of
formuta XVIIl}, is reacted with a cyclic lactam of the general formuta XXV
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‘general formula | wherein X is a lactam and R? is H; in the case of the +-BOC protecting group

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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. ethanol, propylene glycol, glycerin and combinations thereof.

( ' 25 For parenteral administration, solutions containing a compound of this invention or a
pharmaceutically acceptable salt thereof in sesame or peanut oil, aqueous propylene glycol, or
in sterile aqueous solution may be employed. Such aqueous solutions should be suitably
buffered if necessary and the liquid diluent first rendered isotonic with sufficient saline or
giucose. These particular aqueous solutions are especially suitable for intravenous,

30 intramuscular, subcutaneous and intraperitoneal administration. The sterile aqueous media
employed are all readily available by standard techniques known to those skilled in the art.

A compound of formula | or a pharmaceutically acceptable saft thereof can be

administered orally, transdermally (e.g., through the use of a patch), parenterally (e.q.

intfravenously or rectally) or topically. In general, the daily dosage for treating 2 disorder or

35  condition according to the methods described above will generally range from about 0.01 to

about 10.0 mg/kg body weight of the patient fo be treated. As an example, a compound of the



‘V\D 01/ 27068 PCT/1B00/ 01373 -29 containing 100 uM pargyline ghgbogese. (1
mg/ m ). Thg, gar e pl aced on ice and 50 uL of synaptoso ls is
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-added to eac The tubes are then incubated at 37 C f (5-HT, -
DA) or 10 min- (NE). The incubation is tegm nated by filtration (G-I B
filters), using a 96-well Brandel Cell Harvester, the filters are washed
with nodified Krebs buffer and 5 counted using either a Wall ac Model 1214
or Wallac Beta Plate Mddel 1205 scintillation counter. Determnation of
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PGA (5 ng/ kdhe &dpwind\frenedurkrasieptad Uros) those deaéripet yae Seyder iet iabe (Meleatlarhe
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phase in Eppéfidbh £ Beifford figymal ofi ayrochemisne 19479616, ﬁéﬁﬁs‘é;ﬁﬁ'ﬁ '%lo!m‘i‘ §@*qu1000
rpm for tweriEytopdan JbwraaliohPraarrbadoloal, 188,128, 1ea28)r i n a Sorval

cent gi fyge. The a%yngat%gmptmémﬁmgm ﬁﬁg,ggé@i eﬁu%%&l %9: 4 LS tmé} g | aligy and

| evel s neasur e nt er £arion o eredults
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SeE)t of ng\- ?D&r&seaﬁllfﬁm ‘Sgra?ﬁh:ﬁ Z@eﬁﬂoﬁbdﬂr Rd ueieRfis bhpaldeAismBl 378! Ml Sucrose
Su racte I

t he.vehi Ie ani.
ool or kg Smdfiongast o B SinlinendineSBlrkacsu il Taovan et o oS
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effect for that dose- To report l[ine 1s diawn mat henmati cal |

t hrough t hBopegenglens °ﬁF‘Bft~'@?9c P’oH"’@a’F gefer AR dninn@ £6- Jbe ressiling |supmatant &

cal cul at ed. recentrifuged at 17,000 x g for.20 min. at 4°C. The final pellet is resuspended in an
appropriate volume of sucrose buffer that yielded 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

S,

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



Al of the title conpounds of fornula I in the follow ng Examplsso064 €
assayed-in vitro for serotonin, dopam ne, and norepi nephrine reuptake

.i nhi,bi ti onW:HE7e481 had | C50 val ues of 35 about |ess than EFTEBWMI3T, 250
nM for serotonin reuptake inhibition, about |ess than or equal 13 April
2004 WD 01/27068 PCP/ 111100/ 01373 -30 t$°1000 nM f or dopam ne reupt ake

I nhi bition, and about |ess than or equal to 1000 nM for norepi nephrine
reupt ake inhibition. EXAMPLES PREPARATION 1 5 5- BROMO 2 3, 4- DI CHLOROPHENO
- BENZALDEHYDE Under N2 in a_ 1 L round- d flask f qu
condenser ar@ RSP UM Rargyipeand giicpsey| 9} mé‘l tfl’e ?%?bkégeéﬁ 5\%&?’ %Zu 5
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m xture was concentrat ed at reduced pressure on a rotary evaporator and

the resulti f§U8fty residue was then diluted with water and Et OAc. The
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r ono- i chl or ophenox nza e a
‘' H- NMR ( CDCI %‘b‘“ﬁ%"m)&)sﬁlﬁy ey sd%’sel ¥7°°ﬁ’s"l"(‘i§§'e Hw 7"0 Wﬁ a‘Jﬁf", 7.37
(m 1 H Tchibfoanphetamidp, (FCA)3 (Trved helrs @oddogem the  af)imals 5angn §3criipRde ¥ um
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5- PHENYL- BE nder In a round Ltome flask fit ﬁ-nd vmth
a magnetic s(t73rq)ewt\ﬁ@td85°ﬁl o&@léépo) the rats are fasled the night before eexpenment an

treated with the test compound at a given dose 30 minutes prior to the administration of the
PCA (5 mglkg, sc). After three hours, the animals are sacrificed and the tissues removed as

20 above.
To determine the serotonin {5-HT) levels, the frozen tissues are homogenized with
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
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organic layers were combined, washed with H,O and saturated NaCl and dried over Na,SO,.
Removal of the solvent in vacuo gave a light yeliow oil which was further dried under vacuum
overnight to give the title product as a pale yellow salid, 40.2 g; m.p. 129-132 °C.

"H-NMR (CDCls, 400 MHz): § 10.4 (s, 1H), 8.03 (d, 1H), 7.64 (dd, 1H), 7.45 (dd, 1H),
7.15 (d, 1H), 6.91 {dd, 1H), 6.89 (dd, 1H).

Mass spectrum (GCMS, m/z): 344 (m"), 346,

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).

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-
dichlorophenoxy)-benzaldehyde (from Prepartion 1), 341 mg (2.8 mmol) of phenylboronic 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
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

s an oil, 462
my. ' H NMR ( CDO 3Undsa®i: ke Ji:L @undbatiemed flask fitled wigh gefupy condenser and fmagngtic 1
If o3GCOTand 2dH g (T228mbnrof 4.4-iphlorépdol dd,

B i i e bt el

(reom iwpef%“fle{'\‘d“"‘w%ﬁﬁ Fapenraigd at; o4
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7.00 (d,,1 H, 6.94 (dd, 1 H, 2.78 (s, 3H).

65 (4 fl ugrd)m?” -Cl 2H850 | 36010. 44 (s, 1H), 8.10 (m phenylpglf-,ﬁ\;%r{i.ll(;zlogf 2 (m
- , 7.46 (m I H, 7.18 (m 1 H, 7.13 (m 2H), 6.97 (m
2H) 74 (4- fI uor o- 3, 4- C12H72102- 36010. 434(s, 1 H), B.00 (dd, phenyl)1061H),
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/|B00/01373

Prep. X~"yY(m Ryieldmp_mzH NVR (CDClI 3, 6) No. (%9 (O (m

?ga( 4'1 chl or Qa@y dadh gﬁ%@%&%@&ﬁbq@o&mad iter dhyit@ ofet, MgBanthie)solvent wis, 7. 73

94- (4- chi brf?‘@"a"( ﬁ|“2?#%2§*7’9§76’§b*°&8”? 590@"9 %sm’??éy%?f"am qraphed on SieR 9" 2 42
(1 815 ?ZD 5 7. gﬁtlr(gdvlthICHzﬁil,z =07 (1( 1) to givefhe t&@ maduckies, anoily4 62 mg. '
. 4-d 2H6
15y, 7,48 phen ﬂﬂﬁﬁg@&g,@%m éuﬂs}ﬁ] . {ed(m AR, hmxmmg)é?ﬁn(mﬁ?4 (dd,
114- (4- 35 4- Mﬂmgré»dﬁz(mﬂsweg(mﬂ%” (d%“'efrf" %@3{“? 1 46 (m 4H)
7.19 phenyl) (d, #1abd spedtndB(GCMS, Ivt)) 344 (m"?), 342 (m"). ’
In the same manner the following 4- or 5-substituted 2-(3,4-dichlorophenoxy)

benzaldehydes were prepared:

Prep. | X Yim) R’ yield [ mp. | m/z | 'H-NMR (CDCl;, 5}
No. (%) | (¢C) {(m")
3 4-(phenyl) | 3,4-Cl; H 99 | oil 342 | 10.41 (s, 1H), 8.01 (d,

1H), 7.45 (m, TH), 7.20
(s. 1H), 7.12 (s, 1H),

6.95 (m, 1H).
Z 5-(d-methyl- | 3,4-Cl B 199 |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).




! 6.96 (m 3H) 3.84 (s, 3H). 125-(3-acetyl -3, 4-C 2H890i | 400Not; Lgf esed ned
©am no) - w@l -(3-thienyl)3, 4-Cl 2H65<10034810. 43 (s, 1H) o3 1
-H), 7.78 ( , (.44 (m 4H), 7.18 (m 1 H), 6.96 (m 2H).

145- (2-thi enyl) 3. 4- Cl ZH88<10034810.46 (s321 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 Apri IFpdf0g X JFCT/ TBOPYZI3 73 HIFep. XY mjpRy1]el/gn] H-RMR'(EBCIVR) ( CDEI 3,
8) No. (% (CJ(m 1 Hf 6 94| (dd, 1 H). 164-%2-“}1', nyl(ﬁ)a), 1- Cl 2H980i | 3481034
(s, 1 H, 7,9 (4, 7151 (m 4 H, 1% (B iID 1737 (m_2H). 7118
(d, I H, 7{837(¢ 541 chl):ro-? 89-0i.0d, |H H) | 78. 9M3@dd,| 316 H) 1045 (s, TH), 8.12 (d,
175- (2-furahyl) 3, z},? H890 133210. 41 (s} | H)43g8. 19 (di 4}, ¥3 (cb; B4, 1.6 |1
H, 7.45 (m 2H), 1H,
(m, 5H), 7.19 (d, 1H),
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),
7.17 (d, 1H), 6.96 (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,




$.824(gm 2 6?1 (C?2H71|C_J|)I13?1;1£118 Elrzn(l H)l' H, 8.84 ( 19 April 2004
- (3-pyr. . S, S,
.1H), 8. 62(&88)6!%;’ %815 (d, i H). 7.89 (m 1 H, 7.77 (dd. 1 HjCTRYRIY] 4
H, 7.39 (dd, 1 H) 7.21 (d, 1 H, 7.04 44, 1 H, 6.97 (dd. 1 H).
195- (4-pyridyl)3.4-d 2H80G | 34410.37 (s. 1H), 8.54 (m 2H), 8:10 (d, 1H).
7.72 (q, | . 7.53 (m 2H), 7.38 (m 2H), 7.12 (d, 1 H, 6.90 (m 2H).
PREPARATI ON 20 5 (2- PYRI DYL)B ENZALD EHYDE Under N2 in a flane-dried 25
m. round beton Hask—yt El e, STHRECS] 'H-R W’OO ny
(0.58 mol 5 558“r’orm 2- nnoxytpber aLdahydgml62 (0. 64
nmrol ) of bi §{°p| nacol at o) d itd¥e) seilmt il o, ), 170 my (1.7
mol ) of potassrumaceta (o018 TmoL}) OT L BBo(dy, fH) 1 -
bi s(di phenylLphogphi no)fertocene)pall adilum (3 1) dilchiof-onpi-hare—a
(PACI 2( dppT 7B Stir@rinemdn] 641 i rl T i %Br By dgde Pt fnd R | as
degassed wilth NJ for 5 nfts. and 10 then hepted dt BO GHX 51 2m5iHk 744¢ this
was added 110 gyj (1.2 nmo|) of 2-Pronogyridj ne, 13 Apf (d 12@07437\0@ QQ] 27068
PCTI 1 BOO 01373 -{34 foll owed by 13 Ing off PdQL2(dppf) ap o7
aqueous Na2CC3. {The m xtufe was gai n{heatped to |80 C Zrﬁ@iéi’ Ni) o3 ﬁ’ t ot al
of 10.5 hri therj allowed fo cool tjo rogm tEnperature] oMpr.09 ¢ 1H)6.84
m xture was$ partfiti oned bptween Et{QAc 4gnd H20, the or ggﬂi.ﬁ_' | ayer was
washed with watgr, brine pnd dried oven Na2ICO3, tihen ¢ nter?trated in_vacuo
to an 5 oi || 17359 s@-fuehyioh&éaiy aphyH on [ 881 i @il get] 3321 104 (switHh &1%Y(dagi ent
system of €HC13 |(100- 97%nd CH3OH (0-3% gpve the tilhg), praqucinagss|!ight
= brown oil, |44 ng. Mass spectrum (GCMS, |m z)} 346 {(mt2 344%_'(@1 1H
- PREPARATI ON 21 (m, 2H), (d, 1H),
6.94 (m, 2H), 6.68 {d,
1H), 6.48 (m, 1H).
18 | 5-(3-pyrdyl) | 3.4-Clh, R 71 | Oil 344 | 10.42 (s, 1H), 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 Oil 344 | 10.37 (s, 1H), 8.54 {m,
2H), 8.10 (d, 1H), 7.72
{q, 1H), 7.53 (m, 2H),
N 7.38 (m, 2H), 7.12 (d,
1H), 6.90 (m, 2H).
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 B0 °C for 2.5 hr. To this was added 110 uL (1.2 mmol) of 2-bromopyridine,



I 5- CYANO- 2- ( 3, 4- DI CHLOROPHENOXY) - B ENZALD EHYDE 10 Under N2 i1® gyrfi begwe- dri ed
~ 3-neck rouggyfedbggred flask fitted with a reflux condenser Rl i C :
-stirrer, a mxture of 5-brono-2-(3,4-dichl orophenoxy)-benzal dehyde (3.0 g,
8.7 mml) zinc (I1) cyanide (1.5 g, 13-paol) and
tetrakis(tri phenyl phosphine) palladium (0) (1.5 g, 1.3 mol) in anhydrous
DVF (145 m) was stirred at roomtenperature while degassing wth N2 -for 5
mn. After heating at approximately 80 C for 90 mn., the reaction was
j udged 15 coﬁmbeé@bbyshﬂmdpm{gdpmmmrmt oy afEhi Fgledus@H20P2: Rbx mintige wasd
was 2Ll oved, Leaf Ykl SO % LEEPRE 30k GoralBO16 861 AR bl Mg 6
er-and e at

diluted with acét ate an ano 10 m n. The water
| ayer was sepemreraidge @ngat:t@@p Wﬁtltré“wstpﬁmﬂf@ﬁ@emn %%P%HZ% ”E'?l OfgHBiC

original or ggyefwhsAWsthed AtlwiRE BARE Bhd diied BvatBlz000 S tHeRlcuidenirated inRackab br

sal t ot ssi tl odi u tar rat tetrahydra The
organl((F:) Igyel" %% I'°ér5“ Ngﬁﬁ%e {”F@r‘é“g‘ 3@63‘1%8%%?&'[ {)Ha l\lz ACUO
to an oil. TH&%end CM&QH (Ol-li%)h;avemedlﬂapmgmcaphehbrmnroarn@l)441@ cm col um of
silica gel (230- 4%5@%,“%@“@&%\43;4@ m @-hexanes (1:1) to obtain the
title product as a white solid, 1. é mP 122-126 C. Mass spectrum
(&CIM5, mz): 291 (m), 262. 25 H- - 510.47 (s, 1 H, 822(d
1 H, 7.75 (dd, 1 H, 7%-68A§0.2-{8, MIGHZORBPHBNOXY) BENZALEHYOE], | , 6.92
(d, 1 H) In the U rN”qu%ramefhngé' §r;'18¢lgrm(.u’?’d é‘oﬂ%&@h&ék%@@&m{}eﬂﬁf%ﬁleﬂﬁ?yde

was pr epar ed from
4- br ono- 2- ( 32ad Aegtetie ﬁtyrmemtsvewre péﬁ—@mgﬁded:%t&or@pf@n@grber@?mehv%6»% 0 g\hEs

g gegt r U_m ( Gqﬂ}‘@vl Fhe JIf c%agﬂde((m%)% 13|ThrNM:"ar(angh?s(t}lphé§I9h&5hl(i@ paliddium &) ¢25 (d,

EXANPLE 1 29( {%34{”5? LMEI\W H@ WWQ‘WW@%M%MW ngFSE{“g

round- bot t omaith N &85 rhint naer h&iaﬁrh_; & appgrisbiely SOt 10 foe 80 mind, thé reactiontwasdsigpd aced

Chor cal o, Foribel oy Yo Bl CefEreefy, -4 Gt hbloq bt dBueq 4 54 58
clear. At rotaem emperetwe r Ehe t?aetlQﬁLml(dEfe@@SnW ‘,ﬂ"'-’éﬁd withi waler] %%ﬂﬂ@cetate and

i sopropoxi destiga ﬁﬂﬂﬁﬂ1ﬂ'n@n3)’lfhlemer i Ivisaspirited, RRcld (Micd ditiTRbA: @hd
2-(3,4 WD 01127068 PCT/ 1800/ 01373

di chl or ophen&YVMe. ‘ﬁ'ﬁ"eﬂ%%ﬂ@ﬁé %Qfé%ﬁ%‘@r 37d peshgd Wih 2 BayeRi E9lRR SF Rrdigte

stirred over sdligleptassiFo sodien tateiettetrapydole) idioved/kysaquddedNECI0 Tbe grgapicdayermol )

of sodi ugy boypahyHEd dRn NADSOStlERl MBd concentrated in vacuo to an oil. The oll was fiash
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-



: was continued for an additional 24 hr. The reaction was thensgysnsigd wth
appr-oxi matglo/pi > of 6N HCl and 10 nlL of water, the pH vva g.g to
-10.0 with satura ed aqueous 5 Na2CO3 and stirred anot her
extracting wwth Et OAc. The Et OAc | ayer was- conbined with addltlonal
extracts of the water |ayer and the conbi ned organics were washed wth
saturated aqueous NaCl, dried with Na2SO4 and concentrated in vacua to an
oil, 0.47 g. Mass spectrum (APCI, mz): 357 (m). "H NW (CDCl 3, 400
MHz): 5 9. 94dl(:llil&opl%ribxy)-ﬁfpainy(&nzald'dhydeﬂn A6 nglpf REH, wivchbdas(then stifpd overgight. 31

(m 51, 7. O%g ekl BBR il achd g of 2o b1l st obhycntd end gy |

dlssolved |n

n Et 20 and
then was sti Wﬂ%@@ﬂuqdd@'rﬂntaéﬁ*fj@aﬁﬁi“e The Iﬁ%acP@s‘ﬁﬁst‘P%Q%quﬂf"(‘@p@?ﬁmﬁﬁg”?ﬁe
filtered andm vsbediobzhd 16t Qomnsled Ilﬂee@H WA exdjusiad tal .0 mmith siatlﬂaté;vaqtﬁous

4. 67, N 5 1505 L oo HieR ongh 21y bolpfe gAgENS 9@“’%%“"“*&@%& E’manner

the fol | owi ngomnqummwdmcrnafmmts of themteelamree@aﬂ@ﬁommest(wqavw

Cnt z, El ement gly, Salig bguddos mél%r@umn @Al corfebhtalian Gbb toainst, 0.47 g.
24-3, 4-Cl P HNAGE 180 35 C20H, 7C1 2 ghenyl)194C 60.86, H. 4.44, N,

3.53. C. 60. 36, HMaaSwCW(%P@Z'“’%@5Z . 4- O 2HNHCH3208- 372, C21H19C12NOHCI
met hyl ) - 2103740. SHRAMRBDCR7400HIHDEaPH BsDZH), K97 3d, 3B, 7E0 (BO26B7. SH(mA1|'82 N,

5 PSR R R o 157G 5 2

55- ( 3- 3, 4- Cl 2HNHCHE GasisseRedin 2nphydrags BtQApweEFeatesding. Rk sbbHHEEIN B agl 1
i;_- 4.69, N. nO) ten el GstimEe ﬁ%&ltenﬁenﬂ?epﬂr/ezrzmg solids {0.276 mg) were filtered and

washed with Et;0 and dried under vacuum, m.p 170-173 °C.
Elemental analysis for CygH4Cl2FaNOeHCle1/4H,0 calculated: C, 60.17, H, 4.67, N,
15 3.51. Found: C, 60.17, H, 4.36, N, 3.42.

in the same manner the following compounds of formula t were prepared:

Ex. Xim Yim) R° TNR'R® {mp,°C | miz, |Elemental Analysis
No. m' | formula: CHN cal
culated:CHN found
2 4- 3,4-Cl; H NHCH, | 186- 357 | CaoH47CI,NOsHCL:
{phenyl) 194 C, 60.86, H, 4.44, N,
3.53. C, 60.36, H,
4.50, N, 3.52.
A 3 5-(4- 3.4-Cl; H NHCH; | 208- 372, | CayHsClNO#HCle
methyl)- 210 {374 | 0.5H,0: C60.37, H,
phenyl 507, N, 335 C,
60.63, H, 4.82, N,
3.33.
4 5-(4- 3.4-Cl, H NHCH; | 195- 376, | CagH1cClLFNOSHCI:
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- 3.4-Cl, H NHCH; | 196- 415, | CxH2CiN;Ope HCL
acetylami 160 417 1C,58.49,H, 469, N,
no)- '6.20. C, 5851, H,




-36 13 April 2004 PCT/1B00/01373 Ex. Xt A~Y(m) RNRmp, Cnl z, El qgexﬁr@bgdmal ysi s
No. m formul a: CHN cal - cul ated: CHN found phenyl 4. 84, N, 6 03,
.65- ( 2- 3. 4- MOAYIPeA3188- 347, C18HE 50 2NOR2. HO e furany! ) 191349 FCHABE003T3
55.34, H, 4.30, N, 3.59_ C, 55.72. H, 4. N, 3.58.

74- (2- 3, 4- Cl 2HNHCH3129- 347, C48H15C12N02* T uranyl ) 134349C4H404. H20: C,

54.79. H, 4.39, N, 2.90. C, 54.47, H 4.75, N, 3.13.

85- ( 3- 3, 4- Cl 2HNHCH3169- C18H15C! 2NOS*HCl : thienyl )172C, 53.95, H, 4.02, N,
3.58. C, 53 83— H-1366—N—3—06—04(Brdmt—Cr IR T BEAEIEC RS TO
thi enyl ) 184|5251146% C s5pYas. H, 1 1PN 4.0 | GomE ATSYS
3.27. 105- (3N®, 4- Cl[ 2HNHCHBRO7- C18H1SCI PNOSHCI |- t hi ehy ) 2ploruiz3 Chil "ogl-'
4.02, N, 3.%8. C, $3.91, H 3.59, IN, 3| 16. culated:CHN found
114- ( 2- 3, 4- CL2HNHCH3180- C1RH15C QWMW N,
3.68. C, 53{77, H |88y N 3.27. % 848
6 5-(2- 3.4—C|2 H NHCH3 188- 347. CwHwClzNOz'HCl'

furany!) 191 349 | 1/3H,0: C, 55.34, H,
430, N, 3.59. C,
5572, H. 4.04, N,

3.58.
7 4-(2- 3,4-012 H NHCH3 120- 347, C15H15012N02.
furanyl) 134 349 | C4H,0.0H-0:

C. 54.79, H, 4.39, N,
2.80. C, 5447, H,

4.75, N, 3.13.
B 5(3- 3,4-Cl, H NHCH; | 169- C1M15ClNOS«HCI:
thienyt) 172 C.53.95, H, 4.02, N,
3.58. C, 53.83, H,
3.60, N, 3.96.
g 3(3- | 34-C; |H |NHCH, |181- C1oH1sCINOSHCI
.| thienyl) 184 «0.25H,0: C, 53.35,

H, 4.10, N, 3.46. C,
53.40, H, 4.12, N,

3.27.
a 10 5(2- 34-C, |H | NHCH, |207- CraH1sCI,NOSeHCE:
- thienyl) 209 C. 53.95, H, 4.02, N,
3.58. C, 5391, H,
3.59, N, 3.16.
i1 4z 34CL  |H | NHCH; | 180- CrsHsClzNOSeHCI:
thienyl) ' 183 C.53.95,H, 4.02, N,
3.58. C, 53.77, H,
_ 3.69, N, 3.27.
12 5(2- 34.C, |H | NHCH, 358, | CyoHheClzNz02HCI
pyridyl) 361 *H,0:

-C, 50.69, H, 4.48, N,
6.22. C, 5033, H,




-

4.48. N,

Bx. X() Y( W)G‘ﬁﬁé ,

C 50 33, H -WD 01/27068 -37 13 April

Cm z, El

enent al

cul at ed: CHN found 4-49, N, 6.51.

135-(3- 3, 4- C12HNHCH3168- 359, C, 9H76C12N20HCI

4.33, N, 7.08. C 57.26, H H 4.46, N, 6.79.

145- (4- 3, 4- CI 2HNHCHSl79 359, C19H16C12N20 2HCI

2004
Anal yS| s No. nformul a: CH

125- (2- 3, 4- CL2HNHCH3359. CLOHLI6CL2N20. 2HCI pyri dyl ) 361. H20: G3 &gil6894 H,
Faag1973

pyridyl )171361C, 57.67, H,

10

15

20

EXAMPLE 15

5-BROMO-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-f4-(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 ang

dilute

agueous EDTA

pyrl dyl )181361H20: C, 50. 69,

H. 4.48, N, 8-22——56-83oH—H-T8+4¢ me
(3, 4-Dl CHLCR%fDHENc "’ I\I—NETYI‘WLBE LAMNPER 2"? ﬁ: |ut|'on2c%|
met hyl am nel ¥¢.9 nl., 5.8 ol , 2. Msolutlm in CH?O—D qmui: £y ey
et hanol wasf treated with tjitanium (I'V) isopropoxid¢ (1.7 cotbtedEHS! foorgl )§ at
room tenperature tAfter 8 mpa. suspersoh—of 749, N.651.
5- br ono- 2- (3, 4- di chl or ophdnoxy) - benzal dehyde (1.01g 9 mml. the tifle
conpound of{ B eparpsi{mn 1)[ 3ACLR0 hB of| NetGranpli6dras é@%ledcasrhtisCIzébe-rl'lCéd f or
16 hr at roomtenpg, er Sodi un bor ghydri de 0. 16369, {4, g-,gjm[ );3\§/aﬁ t hen
added and stirringL conti nued an addi tional |24 hi ti t he
reaction was 10 quenched Ry the afiditifon of § ni of ﬁ@P aﬁdséz%_"’
water, ‘stirfred for| 30 minjand madge basic by|the additi ¢n, o46.gBINGat e
aqueous NaZ2 resul tling m xture b xt-r-act-ed i - he
organi ¢ ext 6-cl aliFi el byHri| Woﬂﬁr ogJRY" N rth
(d.e.), washed wi fdyrig@y urfated Naf, dried oy#8t Na28GBahdHsNC ebr6RtIed | n
__vacuo to a |, 0.987 ng.. 448, N, 622. C,
50.82, H, H, 4.48, N,
6.11.
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’ 15 EXAMPLE 16 1= 4- 3, 4- DI CHLOROPHENOXY - 3- METHYLAM NOVETHYL43RA#=NY| .

"~ -1H PYRAZ M NE DI HYDROCHLORI DE Under N2 in a flarre

“-round bot%ﬂeodﬂ%( fitted with a magnetic stirrer were pla cedﬂ@iﬁ
(0.88 mmol ) of 5- brorm 2- (3, 4-di chl or ophejgoxy) - 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 I QanpideBRAHBllEReRY St ﬂi@toria;ifﬁlﬁla}eir\ﬁaé wish6d Site WS zpalr dahirateded

bet ween Et OACc and di | ute aqueous
PCTI LB0O/ 01372 eougNeGh WPQH%?"&H"FI s Migqon E’@ sgiventy a%*%%%%ﬁ.‘%" °é’§é? was

washed with wetesn amd 287t mgatvedth sgsiegutsd NanClsjlica hgsh \Eﬂhl @d orRdient Ngystemy of
After filtrajionides @Hé%%oqt}% ése:WﬁPba') NTHAGHEu GactBhy GecofbdniraiR8 o MU,
W't

whi ch was el utéd on'silica ge

radient s CHCI 3
(from 2: 2 9620 gl fzﬁwséwchﬂ@é dﬁﬁ%ﬁﬁ’df‘ 28 F‘&c'ﬁ‘Pﬁ‘ﬁ?" F@e%ﬁﬁ%gﬁt'})g&ewg
- oil (110 ny) ewbi qme\wﬁdsdﬁrmcﬂrucﬁpialea vizte fillerdd! @Ashed vdith tar sraetlicainaunt of B3G5 and. of
I NHC in t 20. The sol ch .preci e bt ered, washed with
a snal | armuﬁ'f'e‘jcﬂndgtvfﬂ’%{?g”& ‘ﬂ% 3?' g’tg%ﬁrﬁgf%ﬁsg 0 ng of the title
product, mp. 225'2-BBIRIDMID-BIROY PVBD-0549 a@ozmw (b 914820 s ‘“'Q-I-T) 74 @.44

(s, 1"') 8. 29@&? s}c!")m 71'4Zjd(1§-l)71]0(513’1H366§5(Qd1ﬁ)14{"9(5 84%56&3!1) , 7.10

(dd, 1 Mass spectrum
(APCI , m“k 363 M@F?SPGS‘GB"(P@%HE’ﬁX 3‘13 (ﬁ‘th%| s cal cuI ated for

C17H16C12N40 2HCl Eibﬁ%nid?éﬁatygs cél@ulé:%d fdrl-c,fﬂi,@ﬁN.tbLzHci-Zst?zo Epy®als, HC,4.266N37,

c:H 4.30, N, 12,30, M | CHLOROPHENO -5- 1, 2,3
Rl AZOL- 1- YL- B%R&\‘i""“ﬂ/é;rﬁ‘?éh K80, ?65* LORI DE and 2 3, 4- DI CHLOROPHENOX
-5- 1,2,3 RIAZOL 2- YL- BENZYL NETHYLAEM&PLHVDROCHLOH DE A mxture of 390

my (1. 08 mol)

. : PR D ETRA Mben?ﬂmmene 1.8
g (26nnDI of 1, o) ] and

149 ng (108 m*rUI) of potassmmc QL1888 ed under N2 at 160 C
overni ght, therp-@l4- mommabmpsqnmmm 2YWBENZYLBMETHY LAMINE S
partitioned between Et OAc and dil uH?DﬁBﬁﬁEBﬁlﬁ:EDTA the organic | ayer was

separated, washed with water, saturated
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.

.,
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aqueous NaCl and dried over Na2SO4. Concentration in vacuo gavpril28® g of
oi | -which was_ _chromat ographed on silica gel, eluting with gcpmg}o%
system beg\vﬂﬁ’r”ﬁb”%th CHCI 3 and 25 endi ng with 2:10:88

triethyl am ne: CH3OH: 'CHC13. Two nmj or newsproducts 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 or ophenoxy) - 5- [1 2 3]tri azol - 2-yl benzyl ] - met hyl am ne. 52 ng,

21H|)0 3%3222?8 C Hq-NMﬁ(b chidtitd 6a0Nd 9.26 ¢, 2}, B8 (@ 181),BB1( bs,
B O i g e AL by B g o
spect rum (APELI24 (s70H), 2.68493HM ), 351. El enental analysis cal cul ated for

C16H14C12N4OHC 9 34\§,m1 53. Found: C. 49.81, H, 3.69, N,
14.41. 35 The secg'nés ¥ '"EFPC? g), (mif3

was converted i r|de
of [2-(3,3- dichl 5|eupn@h@nawnss=a[cq*atzd ¥ CrathdNQeHi ";S’Jﬁ;‘; gr@%hagnqjﬁo"‘
180- 185 C. 13549ridund: Q047 o¥\®, @220 06%sPCT/ | BOO 01373 -39 " H NMR ( DMBO- d6
400 MHz, hydrochloride salt): 8 9. 26 (b gq8- 78 (d. 1H. 8.31 (d, 1
H, 7.98 (d, 1 H, 7.89 (dd, 1 H, 7.70 , 7.50 (d, , 7.18 (dd,
1 H, 7.14 (d, 1 H, 4.2@- (GS-DIQHKORQPBQN@M -BANYMETRLAMINOETHY i ( APCI |

mz): 349 (m), 351. 5 El epRai7l pRRRDY DSz SNEHYBREGHE ORIDE
C16H14ClI 2N OHCI . 0. 75H20 C, 4';111 zso,nn—i 4°T7, N, 15.03. Found: C, 47.90, H,

3.72, N 145 2 fh2eeioRRRONENG - 3 1- METHYLAM NOETHYL -
PHENYL PYRROLI EDB:NleQ\IE Wﬂmhifﬁbraﬁ-rﬂtfbaéem;ﬂlehbrter (2 3, £.701 oiviobrwepaeetox

“>:aceto henone_Un r ,
A G0t aeC@%PgaI ﬁ,wg%:ghl ef; &A#g Pgrcﬁ Qé;&g %ﬁ%é%@ﬂﬁﬂ&oﬁﬁengﬂgg
28(3), 673-68315.9.3, UMbl {600 e R0-3 mol) 8ndy15 ml of RiE| were karpied and 8‘"&’: 20. 3
mol ) and 15atf?eor9fterﬁ?5\4:atm€ 16 ﬁﬁmtm RfdpciiiCe Bd (A0%EEIOAQL G0BExErSedicdter thaf or 1

hr. At thls 0|nt a 60% hexan t e
reacti onttas héd?ﬁﬂ“%’i ‘é’as ‘f‘?fé‘ﬁ?tﬁaﬁ‘? ﬁ?cﬂswaﬁt?@ﬁ%% %%\%h tsﬁq%ggﬁ er;%a/eftx%%%dqnd
extracted wivitth EE}QAThe Sigenic rgisatiscwasked severl limehwith vates epd agyaeus NalCt andaat er
and- aqueous pad »%Pﬁa,s%’ gﬂtep\fflﬁ'étlowa@@%lverﬁfﬁagrrexfnb\lrédr iAtvaBib ol die 30 bﬁtﬂlb was

renoved in vacua to giv
yellow solid wi lch was purifi ed 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



: yellow solid which was purified by flash chromatography, el utsggiepth 10%
" EtOAc in The product, 2.02 g (92% is a white sol 18- 126 .
.C. Mass s'éﬁéq’?ﬁiﬂ"f 325, 327. 20 B. {1 - 2- 3,4-Dichl ori’gﬁ%@g@w’é nitro.
her | eth i neth Iam ne A mixture of t he_ggt ecedi ng acet ophenone resul ting
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 anot ghogdved s yell§9%§l %MWWWﬁhgﬁrsf{eguéﬂ@ﬂ&h cﬂro%a[ﬂ!ﬁiphy‘(m Etoae:
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extracted w and the conbi ned extracts were wash tlr QO dried
over NaSO4, filtdbeareapdneciie erpronpearsting rom gteprC (P59 e'ggocﬁ' of effignal; |
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01127068 - .afem 1B00/ 01373 -40 vacua gave a yeI low oil, 2.04 g, which was
purified usipg fl : £ A -efh pgive 1.6 ¢
~(949% of th ' ' D. 1-

5- Ami no- 2 3, metiyicarhamic acid dert-butil esteret h | neth | carbamic acid tert- but yl
ester 5 The precemmiemotnbmr@mmm\/é etspllti(nmgsfgrommapmeo(rﬁl. 83hhggroiisn 20

nL of ethan was treated. Wi th 10% d
t hen hyd&gggﬁéﬁe . %m§ 75’: ﬁth cessf’ilgk rrbc;ar'gteaqf'1 A %lsé) g?" "gog a%ﬂ M'B%Fh & Q%H"
reacti on wastemhemtufe whisr a@mngwmumqum chlgride (917 trak, 1 %m(@')b‘éi* ﬁgmw&s hEe wi t h
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am no i nt er ngdblit eThidf sdlitlings dibgpctasmatagrbpred) eling with 40% EOAc in hexanes to give

{1-(2-(308- %%ﬁérg%ﬁ&gxyﬁheﬁ?észpo% FraBhT 980 Kb "5T LohesP R Nwas iw&itAYd &s the

nmet hyl carbam ¢ a
uncydclized 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 '



The title conpound of the above step D (0.615 g, 1.5 nmol) i13 &&izbosf
anhydr ous wbdishlggwas conbi ned with cesium carbonate (1.0 gec3mdeoma®s) and
-stirred under N2 at room tenperature while adding 4-chiorobutyryl chloride
(0.17 nm., 1.5 mmol) via syringe. The reddtion was refluxed for 24 hr.
cooled to roomtenperature and partitioned between Et OAc and water. The
organic |layer was dried with Na2SO4, concentrated in vacua to give 740 ny
of solid. This solid was flash chromatogra hed, eluting with 40% Et OAc in
hexanes to give 20 two najor fracti @REP ION-22 pol ar fraction, 250 ng of
colorless oil, was i@ﬁki-lﬁlbﬁﬂoﬁﬁphlmo SHITROBENZYIL-METHYLAMINE D ased upon
its 'Hnnr spectrum mp. Traction .0 | i

i dentified as the ' BROISFUPRAUPY Y35 PrersrRd aif'h%"t %B%f?%%’?’esgéfg C LRttt H) |
7.44 (dd, | kbmpolnd6fExdmpeHg, Sep82 (bs, | H), 6.89 (d, 1 H, 6.73 (dd, 1

50 35 s, oF 0 5H), 2.18 2H), 1.45 (d. 3H),
D50 50 %ss 9%0%.9‘?3‘%@5%“2’.2’%2%32@ (m SH) (m 2H) (d. 3H)

, chl oro henox -3- 1- 1,n0gl h -
rrolidin-2-one hydhee KRS B 8RR THY BOF{Gs, 1R} é(cﬁjsi ‘Hﬁh?qr }Sﬁg]t(ﬁeﬁ{%r%é‘? g“ﬁs
step E was di ssqhyviesh (@n1:03.81 (s9eHF2@B¢s, 3HR ool ed in an ice and acetone bath
and saturated with HCl gas for approxigﬁéﬂ%ﬁong, then 30 allowed to
warmto roomtenperature overni ght. The=sofvent—was then renoved in vacua
and the residue was [2-{3i4-DICHLOROBHENOXY>SNITROBENZXIMETHYLCARBAMIC ACIR, o
filteredygnd dried under vacuum viepirchumnet¥emy of the title

hydrochl oride salt as a white solid, tn.p. 195-200 C. | lysi s
cal cul ated for CloH2UeI¥RsepRgEnd was prgagrgrg?s WE'B‘????'%{TE %"%F %g'luarf ; (f{é
©.54.86; H 5. 40;itiblcorpdifid WEXRNDRAB0Step €1 M3 1Ap11D8 °2004  PCT/ 1 B00101373
" PREPARATI ON 22 2- 3, 4- DI CHLOROPHENO - 5- M!EB@E%W%' METHYLAM NE The title
conpound was prepared as an oil in the same manmer—as was the title
conpound of Exanpl e [BAMMNG3-(84-DICHHHQRORHENOXYIBENENL]-MEBAYLCARBAMIG AC
(55 Taa® $ 05 (oot (0 § 10 (0 pesbapmms | [ s o
[ 2- (3, 4- DI CHLOROPHEREYe a9mRpyecy yeare ! '%A%"é%ﬁé‘%@e'mﬁ'ﬁ?é% |
titie compound of Example 18, Step D.
PREPARATIONS 25 and 26

The following intermediates were prepared in the same manner as was the title

20 compound of Example 18, Step E:
[2+(3,4-DICHLOROPHENOXY)-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;



. 10 TERT-BUTYL ESTER The title conpound was prepared as a whi{easfibodsi n- the

sanme mannewoann2vess the title conpound of Exanple 18, Step €cribeyeirif32-108 -
-C. PREPARATION 24 [5 AM NO- 2- ( 3, 4- DI CHLOROPHENOXY) BSNZYU- METHYLCARBAM C
ACID 15 TERT-BUTYL ESTER The title conpdA2nd was prepared as a col orol ess
oil in the sane manner as was the title conpound of Exanple 18, Step D.
PREPARATI ONS 25 and 26 The follow ng internedi ates were prepared in the
same nmanner as was the title 20 conpound of Exanple 18, Step E 2

3, 4- DI CHLOROPHENOX -5- 2-OXO Pl PERI DI N- 1 - - METHYLCARBAM C ACI D
TERT- BUTYL ESTER ~Col 08 j£85.0icHL OROBRIENOXYHS BRERNOKY - 5
2- OXO PYRROLI DI N- I - YL BI‘:'N%WZS—NEJ, I D ERT BUTYL ESTER
Colorless oil, 0.867 g (98%. ' H- nr D0ES

65(dd 1 H, 7.41 (d, 1.
H, 7.33 (d, 1 H, 6v96186ei702CH), 6.92 (d 1H) 6 75 (dd, 1H), 4.39 (bs,
213 03,582 (11, 20 end e o ublol bttt S o s
of Exanple 18:Fouwl:@15208884B80N.A48.1 2004 PCT/1BOO 01373 -42 EXAMPLE 19
1- 4- 3, 4- DI CHLOROPHENO - 3 NMETHYLAM NOVETMM@\M_ PYRROLI DI N 2- ONE M P.
166-170 C. 5 El enment al

A 5 : OHCY 53. 82:
H 4.77: N 6.97. FoulffrBADIEHLE ¥l 3-(METHYLAMINDS ;ﬁ@gﬁ—

PIPERIDIN -2 ONE HYDROCHLORIDE

10 M.p. 191-196 °C.
"H-nmr (free base, CDCI3, 8) 9.75 (s, 2H). 7.70 (s, 1H), 7.41 (d, 1H), 7.27 (d, 1H),
7.22 (dd.'1H), 7.04 (dd, 1H), 6.77 (d, 1H), 4.13 (s, 2H), 3.65 (i, 2H), 2.58 (t, 3H), 2.59 (t,
2H}), 1.95 (m, 4H).
Elemental analysis calculated for C19H20012N20-H0103I4 H.O: C, 53.16; H, 5.28;
15 N, 6.53. Found: C, 52.91; H, 5.28; N, 6.85.



1- 4- 3, 4- DI CHLOROPHENO -3 METHYLAM NOVETHYLPHENYL - Pl PERI DIV b4
HYDROCHLORIDE M P. 191-196 C. 1 Hnnr (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). Elenental anal ysr543tral 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
April 2004 - ¥Emasadizined@:-ai med is: 1. A conpound of the fornmula | wherein
phenyl ring A and phenyl ring B can each, independently, be replaced by a
napht hy[ group, and wherein when phenyl ring Ais replaced by a naphthyl
group, the etthacempo@y&ens Rimuigt ructure | and the carbon to which R3, R4
and NR R2 are attached, are attached to adjacent ring carbon atonms of the-
napht hyl group and nei t her of said adj acentgiti ng carbon atons is also

adj acent to a. fused ring carbon atom of said naphtL,hyI group; n and m are,
sel ected, independently, fromaone, tw a th[\pe Rl and R2 are sel ected,
|ndependently, from hydrogen, (C, -Cdyal k C2- A) al kenyl , and . - o
(C2-CA)al kynyl, or R- and R2, togeths nitrogen to which they are
attached, forma four to ei ght menberféd ghturated ring containing one or
t wo. heter oat oms, including the ni4; which R and R2 are attached,
wherein the second heteroatom when preséent,”®s sel ected from oxygen, oo
nitrogen and sul fur, and wherein said ring npy optionally be substitut ed
at available binding sites with fromone to hree substituents sel ect ed,

i ndependently, from hydroxy and (Cl-C6)al k 3 andIR4 are sel ect ed,

i ndependent.ly, fromhydrogen and (Cl-CAY =# ppti onal |y substitut ed with
fromone to three fluorine atons, or R3 andy ogether with the carbon to
which they are attached, forma four to ei ght nenbered saturated

car bocywherirr pinghyi ﬂmljiAmr@i ?,smgie dén%cﬁ%ﬁd@ﬁédc%ﬂﬂ A R:?Ia%g@ ﬁ/ ' d tféepg%ﬁt

avai | abé& bi ndd nﬁ SI tes with fromone to three su
i ndepen WRFNBhENYTIg Aois. relpagdk by a nﬁehthxpirgrpumabaemnaal oxygen aind

R3, t ogelrllft&mre\Mahhl tﬁehfartﬁbri toQdfich RO RMILKG NIRRﬁz hie r%fakﬁé\&" e Q@éjchkg % 8@‘5&’&& nE8

R§ar S a tachfz%for four to ei g red saturat
cont ai n ngogﬁ omg o é;{gﬂpsand neuther of satd 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,



including the nitrogen to which R2 is attached, wherein the gegadoo4

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 I ected, independently, from phenyl,
heteroaryl and, hete ocycl e, and wher each X may be further substitut ed
by hydr ogenor Rapes RE cogeeﬂa?rawﬁythedptmgmdp mhictuB%is iattached aridtthe chrbomtomédidio
three Rp léCHtﬂaBﬁecﬁtf&msa fdugk g@%ﬁhéﬂﬁ&eﬂ%hﬂﬁ'@b e %U%Pn'ir{ 1 %dorqu‘é RelerARRLe to
three fluorine a amn 8 Oar b

(G - caingludingdhe ﬁ&rogam icnv & jsoattaghpdnwhesein tw@mmmommath preSet, NR5
R6 andsSeRe&Fs mC@},? ?rﬂldw r e

from h)S/dr ogenoan leh,ynlntr %\%}ﬁf QUI% | s@g&o&%ﬁégﬁ{a?%\%&gg%% %@ﬂh{e\ﬁ

sel ect @Hava"ﬁal@p@n@raataltys Witho 'ﬂily@meagt}eﬁhrehaﬁtbstlt@@)ts Gé)enteldy lindgpendsrdlly) from
substi f ne to three fluorine atons, (C,-C4)al koxy optionally
substi Wﬁr %{éﬂ‘;d@@ fd;%{nlg(yqlone to three fluorine atons, cyano, nitro, am no,
(C1-&A4) al kyl am no, -[(d-C4)al kyl ] am no, NR5(C—O)(Cl C4) al kyl , SO2NR5 R6
and SOp(C1 d S e from
hydr ogon ang@f%ji[@/égle*ﬁ@ n’?de@ ﬁﬁerﬂ@ &8 rp‘ﬂ"eﬁ%hﬁétgr%%lﬁﬁjand hgtg%%gag %H Wherein

sel ect 83l #depeRadrtnsy sub@hﬁut%ddb)o@mmgﬁal fglo, (C-Cayiky kptionapy isobstithtyd with
substi trbteshe W e n I )

phar maceut i ceal ly a%:ggéﬁrfaéb Ohgak(? té a%%\})f)btgﬁ @ Qﬂﬁst%t%“éfﬁ @a’# ctgotﬁ'(r?
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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.
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N-[4'-(3,4-dichlorphenoxy)-3'-methylaminomethyl-biphenyl-3-yl]-acetamide;
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[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;
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[3-(3,4-dichlorophenoxy)-biphenyl-4-yimethyl]-methylamine;
[4~(3,4-dichlorophenoxy)-4'-methyl-biphenyl-3-ylmethyl]-methylamine;
[2-(3,4-dichlorophenoxy)-4-thiophen-2-ylbenzyl]-methylamine;
[2-(3,4-dichlorophenoxy)-5-thiazol-2-ylbenzyl]-methylamine;
[2-(3,4-dichlorophenoxy)-5-(1H-tetrazol-5-yl)benzyl}-methylamine;
[2-(3,4-dichlorophenoxy)-5-furan-3-ylbenzyl]-methylamine;
{1-[2-(3,4-dichlorophenoxy)-5-[1,2,3]triazol- 1-ylphenyllethyl}-methylamine;
{1-[2-(3,4-dichlorophenoxy)-5-[1,2,3]triazol-2-ylphenyllethyl}-methylamine;
{1-[2-(3,4-dichlorophenoxy)-5-thiazol-2-yiphenyllethyl}-methylamine:
{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.



