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The present invention relates to compounds that ate a useful exhibit activity as serotonin, norepinephrine and dopamine reuptake
inhibitors, and their pharmaceutically acceptable salts, and their use in the treatment of central nervous systera and other disorders.




t hrough a synergistic nmechanism(see R D. Marshall et al, Journal of
Psychophar macol ogy, 15 1995, 9(3), 284-286). This invention relates to
novel biaryl ether derivatives that exhibit activity as r’rgaé\é’ﬁi‘ﬂéw@ét c..,
dopami ne, serotonin) reuptake inhibitors, to pharnaceutical conpositions
cont ai ni ng such conmpounds and to met hod3'"of using such conpounds to treat
central nervous system (CNS) and other disorders. 20 United States Patent
4,018, 830, published on April 19, refers to enyl t hi oar al kyl am nes
and 2- phenyl t hMONOAING REYJETAKE INHIBH QRS REAEME : RIRORPERS pCT
publication 97117325, publi shed paskghaid dbthe H9&fionr efers to derivatives of
N N di methyl-2- gap )tk QIentxl AN e Nsel eeliarl Yy | gRage gL ot oni n
transport in the centra fer vous system and are ‘use TS anflcYepressants.
25 United SteatwentRimgior dspresilyegbRrdep (MPPs#nsidare gentialy pexeive® 8B psyghigtrieiai t ed
states dat gy prﬁaﬁﬁ@ar@@ﬁysidiaﬁfé 8 Gridatvy, Woll-tdi&8Rd dn8feBSily tamReHRaX Y RBRSEL,
derivatives, whi ch hayv tili tdFé N gl ft he treq-timehnt .of.ddegrgsm an. Uni.t ed
States Pat elifY FCBIERS ‘kh‘fﬂ YRRE "GHTS0ISYEP NYYPgleneR PR SYHVIHT i di ne
derivative ulayeh opert obaaiomand g roklest mneesponavededsgsbinatpe i lee axchigivas §0% 30

EP-A-0 516 234 wpupldighesbufRl &r BRERITPSFchibBP 21004 €541 61493 RAGOXY PRGAVEs,
derivatives useful essi on, Parkinsons di sease,

for the treatnment of depr | C K1 _

obesity, anQUit) oHiCayrldrKchigliyn 199 10034 ﬁ“?o)adafeﬁ'm“@h?”%ﬁl‘i"‘i?éﬁ‘éf??r\?ﬁ &S pt oms
i n schi Zbphinginated {hat the ses.ial DATLABRASEs&BEHEMIfhCRSRIrtidrapg@heim beakduBed the@gh
| nt ernati ongl., | fr. - ' XP
002155477 dl SLToOSPHRRE [BHER: bhiptys B T FHERRARE TR Ik Adhior dehey "0,
the | nventi 8rlimise fsveuain: 1998y eHeh die- 18 afwihetaeredhp BripRiRation ot $/d ang kil a 4h
WD 00/ 50380may héstén tHd @dePulssibn 2008eIP4ST bifd300/rOR1 @8 reMactogi patiphte npdssibliyng A
and phenyl gj . | { r
group, and %%gggﬁgﬁgﬁégﬁ%ﬁé%%%qﬁ%l h’pé Fsg% %Icaggll)g@&gﬁ Eg"ﬁﬁ?%ﬁ%@%@p t he
et her eal® ox{8§8n9(3P84288hct ure f and the carbon to which R3, R4 and NR R2
are attached, areniatiheiedrdhent) aceNtbiayll bihg aanaiRs ahamextiit bdiRiynapht hyl
group and ngither, of saj d.adl acent ir[)'rélﬁnai%‘ﬁn‘%?oﬁ‘mr%? B alSacBliR coRPhaRRat to 2
fused ring carpbon a ofeard napnh hy1""group;

containing such compounds and to methods of using such compounds to treat central

nervous system (CNS) and other disorders.

20 United States Patent 4,018,830, published on April 19, 1997, refers to

phenylthioaralkylamines and 2-phenylthiobenzylamines which are active as antiarrhythmics.

PCT publication 97/17325, published on May 15, 1997, refers to derivatives of N, N-
dimethyl-2-(arylthio}benzylamine which selectively influence serotonin transport in the central
nervous system and are useful as antidepressants. '

25 United States Patent 5,190,965, published on 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, published on July 17, 1979, refers to pyrrolidine
derivative which possess anficholesteremic and hypolipemic activity.

30 EP-A-0 516 234 published on 2 December 1992, refers to phenoxyphenyl derivatives
useful for the treatment of depression, Parkinsons disease, obesity, an;(Eety disorders, central
pain, addiction, and negative symptoms in schizophrenic patients.

DATABASE CSCHEM [Online] Chemical Sources International, Inc. retrieved from
STN Database accession no. 11250 XP 002135477 discloses 2-aminomethyl-3-
35  chlorodiphenyl ether.
Summary of the Invention

The present invention relates to compounds of the formula



are selected, independggly, from hydrogen, (C -C ™l kyl, (CZ C4) al kenyl ,
and (C2-C4)al kynyl, or and R2, together with the ni t r ogeR2tASOKEt 2093 hey
are attaq;be;d,sgg,fg@rm a 10 four to eight nmenbered saturated rﬂcﬂgnﬁﬁ%& ni ng
one or two heteroatons, including the nitrogen to which R e
attached, wherein the second het eroat om when present, is selected from
oxygen, nitrogen and sulfur, with the proviso that said ring can not
contain two adj acent oxygen atons or two adj acent sul fur atoms, and
wherein said ring may optionally be substituted at avail able b| ndi ng sites
with fromone to three substituents sel e§$ed RI5 i ndependently, from

- hydroxy and (C, -C6)al kyl; R3 and R4~are sel eyxt’ed i ndependently, from
hydrogen and (Cl-C4) al kyI apty syb* |\t\uted with fromone to three ,
fluorine atons, or R3 and R4, "tog el w theR?carbon to which they are
attached, forma four to ei ght nenbefed saﬁlrated carbocyclic ring, and
wherein said ring may optionally be subs®i tuted at available bindi ng sites .
with fromone to 20 three substituents gel ected, indepﬁndently, from
hydroxy and (C, -C6)alkyl; or R2 and R3gzfogether with the nitrogen to which
R2 is attached and the carbon to R3ilis attached, forma four to

ei ght nmenbered saturated ring containi g one or two heteroatom; i ncl udi ng
the nitrogen to which R2 is attached, wherel n the second heteroatom when
present, is sHE&N %’wﬂv'rf@mpoa(gﬂgé\qmylmng Boge eaetn thaspankienitly, bé idplatdinyd QiphGQ
that said ri ashd@nd&h wWhen atons_or two adj acent
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provi so that P& 'Ry Hdh %ﬁé‘“@ﬂ*‘eﬂwrﬁz&'” @R@R@Df@rﬂwtm@amm‘semtnﬁsa
ring; and (bpeatted feasbx@ee, Mrdges anbQuIRik, hﬁﬁ\ tﬁ&ﬁ;&.&&’%%ﬁ&ﬂ&@ ngﬂ %onR% @Qd R4

are both hy ar.e e ect ed, i ndepend ent

hydr ogen andgé %%ﬁp&fﬁyé%igtf’ms &h at O(ﬁ"gﬁcf"t Sl”'i G9ES; @dyigrsein gpid di‘%ﬁﬁ%?ﬁ“@ﬁﬁ”éée

Wit h, respectibsiibigd shavaiablewbintial osigs ou]ths frokD opBdiot Ged halbEmGRL |
sEl8cted/

accept ablyg S?ﬂhép%némpefﬂ:fmh-ﬁgb@?B E@FE hal@l\/entl on also relates to a

phar maceutical co odi'tion 4 disorder or condition selected
f rom hypert ensi onR" @epRe & éﬁe%@mndede'mee@sﬁr@m hiydragancet (C,-C,) alkyl optionally

subslituted 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 availabie binding sites with from one to
20  three subslituents selected, independently, from hydroxy and {C,-Cg)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
heteroatoms. including the nitrogen to which R? is attached, wherein the second heteroatom,
when present, is selected from oxygen, nitrogen and sulfur, with the proviso that said ring can
25 not contain two adjacent oxygen atoms or two adjacent sulfur atoms, and wherein said ring
may optionally be substituted at available binding sites with from one to three substituents
selected, independently, from hydroxy and {C1-Cgalkyt;
each X is selected, independently, from hydrogen, halo (i.e., chloro, fluoro, bromo or

iodo), (C,-Cy)alkyl optionally substituted with from one to three fluorine atoms, {(C,-C,)alkoxy



patients, depression in ki nson's patients, postnygcardial infarction
depression, subsyndromal™synptonmatic depression, d ession in infertile
wonen, pediatric depression, 15 major depression, siTgle epil@digust 2003
depr essiwooosesur rent depression, child abuse i nduced dep %?ﬁhﬁﬂ?am&”d post
partum depression), generalized anxiety disorder, phobias (ens,

agor aphobi a, soci al phobia and sinple phobfas), posttraumatic stress
syndronme, avoidant personality disorder, prenmature ejacul ation, eating

di sorders (etc.., anorexia nervosa and bulima nervosa), obesity, chem cal
dependenci es (e addictions to al cohol, cocaine, heroin, 20

phenobar bi t al (,(p%h'?aé%tslug‘gm%ﬁ% %%n&%i(’é’feﬁi hese) flugsing sttesps. HarPadiifeo. avigr, ke,
pai n, Al zhei n@jalylantine eae,-Cobrgiaming eNRPOEON S LY R, SOLIGSRS aRRRIC cd-b%@k er,
-menory di sor dgtSeit RFEng ,Qeggg&gged amestic di sorders, and age- réﬁ ateéd
cognitive decline (ARCD)),  Par ki nOrP gy pRydeger andiemempliy. 314 p is zero,

Par ki nson' s R"§Sa¥¥: apfbur ol epti c-i nduced parki nsoni sm and tardi ve

-dyski nesi as), endgehivgsdli rprol actineen a), vasospasm
(particularly in the cer eb?%lgig‘%Ep\%gégc;ﬁl?’g%f@ﬁd%gg%?ébéﬁ)flﬁ%’péﬁrg a,

gast r-oi ntestinal t¥HdPe Bio¥EP 8k s(a] pipetevharereid NGER2, CR°RTebd RINGR® cafnbrm a

secretion), nagabid )yt gdsomhe of mesihbeZ BRBY §iah %a:%é&i*&ﬂé% gyﬂl af M OB o

fibronyal gi a h §r¥)ngrﬁ§1;{ rs%ﬁgss s:‘?Econt_l nence, Touréette's ndrone,

trichotillomania; ki'ept GRaRi & SEFed. irdeperdenbe fromtydeganend daifG.aaiityl, and (ii)

hyper act i vi t yind Bdomdes- of ABIHIE)itutedwith T sh B X e Bt hwd Wi @5@@% a and headache

(associ atgd W th r...dl ders) in.a manmal ., preferably a human, 30
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acceptabl e salt therrsgfenkinvention \alsoi miatesetatd pigarsEaINtichi semisteitio® forRBEHgt 4 ON

and a phar magRuidec 8} kyndeh i . Th resent inventjon al so
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an anmount,-of _a. of the formula I, or a pharmaceutically esbctnabl e
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di sorders ang,&odbii : .enunerated in the precedi ng paragraph.
The present i%v%i 'o'rpg(gl’l%s]?f]?%% g‘ﬁ gg‘"ﬁ’cl)e h??éaéio?"sgrﬁ”'@?t'lce%r??s\/%V“&FPB?ﬁqta"‘éi‘{’a“é
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for the 5 mamififed-isa), besty TRENEARPLNdbAGed - 8ALINGLR GlRorger ar condition
sel ected,fr omehg%er@%?nsi on. Y depr 6ssi gnnd I(e?étr"c’fzs. (€. 'télﬁ)‘?‘g‘s"%? t(())rsi]%lor.mﬂ' LA poroin,

pati ent s° dep? iFolEaPI briGeiarepiaes)eslesior hsedachy auamide atain, Mzaeickion
depressi on, siuEsy.Noisesle-cofiBie MRbider, HRRL RSIRA. mdfRY 885499 %ﬂﬂidg&ggﬁta ile

wonen, pediatriG.: ion, major  depression, sihgle epliso epr esst on,
recurrent de%’?@%%?gﬁgr%gm P S%QL]%%teldn‘i?ﬁg’@YF 9erligRe ) (5’ﬁ€kﬁ‘a‘?fél5 piseasepégra.um

depr essi on) , deané? &l Parduscalsdissbye, desrofedy-indyl PBsontshtland tAERE PEHRRLGs)

soci al phobi g@AaheSkiRkLE - PRQDI osttraumatic stress_syndrone, avoi dant
personal jty di sor der . g%gn%%gr %fpéogﬁﬁ%g?ef"b‘%); VearrRyn 3?@%“@@ dn the cerebral

vasculature), cerebellar ataxia, gastrointestinal tract disorders (involving changes in motility

and secretion), negative symptoms of schizophrenia, premenstrual syndrome, fibromyalgia

syndrome, stress incontinence, Tourette's syndrome, frichotifiomania, kleptomania, maile

impotence, attention deficit hyperactivity disorder (ADHD), chronic paroxysmal hemicrania

and headache (associated with vascular disorders) in a mammal, preferably a human,

30  comprising an amount of a compound of the formula | or a pharmaceutically acceptabie salt

thereof effective in treating such disorder or condition and a pharmaceutically acceptable
carrier.

The present invention also relates to a pharmaceutical composition for treating a

disorder or condition that can be treated by inhibiting the reuptake of serotonin, dopamine or

35  norepinephrine in a mammal, preferably a human, comprising an amount of a compound of

the formula I, or a pharmaceutically acceptable salt thereof, that is effective in treafing such



(e g_, anorexia nervosa and bulima nervosa), obesity, chem cal

dependenci es addi ctions to al cohol, cocaine, heroin, phenobarbital,

ni cotine, and 15 benzodi azepi nes), cluster headache, magrAugest 304i3n,

Al zhei ner' s di sease, obsessive-conpul sive disorder, panic disorder, menory
di sorders (P. _% denentia, ammestic d#ésorders, and age-related cognitive
decline (ARCD)), Parkinson's diseases (e.g., denentia in Parkinson's

di sease, neurol eptic-induced parkinsonism and tardive dyskinesias),

endocri ne dissweder sondiicncgnd dhpprmpceltaatly nempiabie c2Oen aBxsmasstof such

(particul a&agb’rd!e& érf&eco%ﬁéﬁhéé %@§&Hh‘% af‘e)dun‘%ﬁé ﬁn%%é Iﬁ%p%??‘z{

gastrointestinal tract disorders (involVing and
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L1 chotd | ot 4PR" AEBLden PRl MO BRERe, A LENRREN SRELS! Fon

hyperactl Vi ty I sor chronic em cran
headache (B&S$HerEPRd dﬁprteﬁsmasmarde@r%%mmrs)canﬁera Paﬁ%{ﬁﬁaldepf}?ﬁ%f"ér'abl y a
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depression epression in infertil atric _depression, j or

depr essi on(—%l n dé“@ﬂ?s&ﬂeala‘é"ﬁ:lj’es%oicaﬁe 'F%'B\E‘rrB'Pl‘?”OBéWé%sPt?ﬁt'”%hlalnEl abuse
i nducetb depnzsdippepinesd @oster pheddache depigesise,onyain, geﬂeMa:hwemad dapxset y

di sor der, %@Qél@éc&rﬁptﬂswe%@s%rr@&hﬂgﬁi@dl%?@éralne (f.;,p ard%@ﬁmlefﬁem%b' as),

posttraumatl c stress syndrone, avoi dant WO 00
PCT/ | BOO' (RMASEC paisericat. i £d qrasyreird m%vfﬁlﬁurdéclé]eadﬁﬁgpowa@aﬁpﬁ@

di sorders dinarsexi(@gnhelevehta andarklnislonmcasmevmaab;l,epm&mﬁumd parhiaBdrash

dependenci gay addied | 9ns Aa@.a@icoém berifi CalsBferd1® Qih{ n¥d%¢ﬁﬂa%%ﬁﬁ$érﬁ 8.

ni cotine benzodi I'ne hea
Al zhei #fer’ ‘éasoﬁﬂaaséhséoar%%%’b’m \?‘e E’Grrp‘éﬁfgii’r\?é HREHIE). p@rﬁ?@”@fs@ﬁ#@r menor y
di sorders ghstrermtesmnaﬁ BN epddrGerdi amrdi\af@ chaige1gR- mef;myeéh«ﬁtwaréhbme decline

(ARCD) ) , g% O ptgh e%§e§cl'(l%p’hr q P eterlngns rua ags&(nldpoann dl Se la
uc d' tar 5y, %1 Fne

neur ol epti c-i par Ki nsonir'sm'an rve i nesi a
di sor der s $¥p@: Strags inGaeiingngsg., qua%t&mmrqrparhrlpbfztlflamlapla; h'ePW@aDe?nebr al

male impotence, attention deficit hyperactivity disorder (ADHD), chronic
25 paroxysmal hemicrania and headache (associated with vascular disorders) in a
mammal, preferably a human.

The present invention also relates to a use of an effective amount of a
compound of the formula |, or & pharmaceuticaily acceptable salt thereof for the
manufacture of a medicament for treating a disorder or condition that can be

30 treated by inhibiting the reuptake of serotonin, dopamine or norepmephr:ne in a
mammal, preferably a human.

The present invention also relates to a pharmaceutical composition for
treating a disorder or conditicn selected from hypertension, depression (e.g.,
depression in cancer patients, depression in Parkinson's patients, postmyocardial

35 infarction depression, subsyndromal symptomatic depression, depression in
infertile 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 simple phobias), postiraumatic stress syndrome, avoidant



vascul ature), cerebellar ataxia, gastrointestinal tract di sor ders '

(i nvob¥ fkoshhanges in notility and secretion), negati vePC(sj‘y St@m?’

schi zophrenia, prenmenstrual syndrone, fibronyalgia 10 syndrong, sPress

i nconti nence, Tourette's syndrone, trichotillonmenia, kleptomania, nale

i npotence, attention deficit hyperactivity disorder (ADH D), chronic _
paroxysmal hem crania and headache (associated with vascul ar disorders)-in
a mamual , preferably a hunman, conprising a serotonin, dopam ne or

nor epi nephpemenatiwugisandies, pramiabie einguiaih eedting alisamerm(e.9f anorexiomeowad anff t he

formula 1, bemlﬁnQb&.%msgsﬂ)f Ichahiby 08558 cﬁeQ'ee Sé’t!o‘ich&rhsetf)%f&[ag%la&%aﬁe hes ‘o

phar rraceutl cally acceptable carrier. I'nven
a phar mace88§"ERErOEb MissEe asrPengrdiazeriaas). r?@-'s@" heiadaghel enigreineceainl Alfheimearhat  Gan

be treat eddl¥ask! n&bs@héde%rrﬁ:hl@wé @H%ék%aﬁ?é déeﬂaert ARinfbry dRGGERI (ﬁmeh{%ﬁuam

dopami n era uman r| S| ng ser ot opar ni ne
A

n
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(ADHD) , depression in cancer patients, depression in Parkinson’s patients, postmyocardial
infarction depression, subsyndromal symptomatic depression, depression in infertile
women, pediatric depression, major depression, single episode depression, recurrent
depression, child abuse induced depression, and post partum depression), generalized
30 anxiety disorder, phobias (e.g., agoraphobia, social phobia and simple phobias),
posttraumatic stress syndrome, avoidant personality disorder, sexual dysfunction (e.q.,
premature gjaculation), eating disorders (e.g., anorexia nervosa and bulimia nervosa),
obesity, chemical dependencies (e.q., addictions to alcohol, cocaine, heroin,
phenobarbital, nicotine and benzodiazepines), cluster headache, migraine, pain,
35 Alzheimer's disease, obsessive-compulsive disorder, panic disorder, memory disorders
{(e.9., dementia, amnestic disorders, and age-related cognitive decline (ARCD)),
Parkinson's diseases (e;g., dementia in Parkinson's disease, neuroleptic-induced
parkinsonism and tardive dyskinesias), endocrine disorders {e.q.,
hyperprolactinaemia), vasospasm (particularly in the cerebral vasculature), cerebeliar
40 ataxia, gastrointestinal  tract disorders  (invoiving changes in  motility



chroni c paroxysmal hem crani a and headache (associated wi th vascul ar
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manmmal , pref erably human. This invention also relates to t

phar maceut i cal K acc%ﬁ?%\rﬁlaée‘étt‘iaayéﬁ%ﬁpf?bé‘ﬁcaré‘%ts of the conpounds of
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20 1and the NK-1 receptor antagonist or 5HT,p receptor antagonist) are such that the

combination is effective in treating such disorder or condition
The present invention also relates to a use of an effective amount of a
combination of:
a) a compound of the formula i, defined above, or a pharmaceutically
25 acceptable salt thereof; and
b} an NK-1 receptor antagonist or a 5HT4p receptor antagonist, or a
pharmaceutically acceptable salt thereof;
for the manufacture of a medicament for treating a disorder or condition that
can be treated by inhibiting the reuptake of serotonin, dopamine or norepinephrine
30  in a mammal, preferably a human.
This invention also relates to the pharmaceutically acceptable acid addition
salts of the compounds of formula |. Examples of pharmaceutically acceptable acid
addition salts of



fI uoro, chloro, brono a i odo. Unless otherw se i ated, the term
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i ncl ude I and. cycllc noieties as well as branched a
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condition or disorder. The term"treatnent”, as used herein, refers to the
act of treating, as "treating"” is defined |rrrred| ately above. The conpounds
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Such radi ol aedmeendiedmpounds are useful as resear ch and di agnostic tools in
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and man. " Chem ca%sgeﬂhﬁgg, Hglggtéﬂgi@ h a"ﬁﬁj ans &0 %}/%{'Pm@? dughl ng
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adm ni st I’,@tl on, n@ utdl ng or al arenteral, nasal or by inhalation.
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20  are selected from as 3H, 'C, “C, ®F, 23 and 5|, Such radiolabelled compounds are useful
as research and diagnostic tools in metabolism pharmacokinetics studies and in binding
assays in both animals and man.

"Chemical dependency," as used herein, means an abnormal craving or desire for, or
an addiction to a drug. Such drugs are generally administered to the affected individual by

25 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)). "Treating a chemical dependency," as used herein, means
reducing or alleviating such dependency.

30 Preferred embodiments of this invention include the following compounds of the
formula | and their pharmaceutically acceptable salts:

{2—(3.4—Dichlorophenoxy)-S-fiuorobenzyl]-dimethylamine;
[2-(3,4-Dich[orophenoxy)—S—ﬂuorobenzyl]-methylamine;
{2-(3,4-Dichiorophenoxy)-5-trifiuoromethylbenzyl}-dimethylamine;
35 N-[4—(3,4-Dichlorophenoxy)-3-dimethylaminomethylphenyl]~acetamide;
{1-[2-(3,4-Dichlorophenoxy)phenyl]-ethyl}-d imethylamine;
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(+)-2-[2-(3, 4- D clin- Bmm%@mewmcﬁeﬁﬂemypm&nmyhémwﬁ,wl i di ne; and

2-12-(3,4-Dichlor ARXY yrrofidine. O her

enbodi nents of th?és)a?)nven{e’l%?{étilﬁcqhgp eglsfﬂcﬁ'ef rﬁ 'conpounds and their

phar maceuti cal | y & CebPighpropheaniorg-4.530methoxybenzyl]-methylamine;

{1-[2-(3,4-Dichlo hﬁ[lj@pﬂy,—):, Renbk QRN gthyl}-methyl am ne;

{1-] 2- (3 4-Di ch oug?% s hg%Hﬂlmr%w]h%%' &t hyt } - di met hyl ani ne:

[ 4- Chi or & 2- (4- ch ﬁ ‘H@W"OSY)T%'H%'FWPZWW -perzhyilgni ne;

[ 2- (3, 4- Di chl or optm(neulyn):ht&oﬁﬂdmeﬁﬁné dFRIthENBA 3] i hyl am ne;

(4-(3,4-Dichl orophenp ?ﬂ % l{]% mnorrethg phenyl ] - di met hyl am ne 35

[ 5- Fl uor o- 2- (4-f | u@t‘ % qiep s @t SR it ?“ZBPW@E hyi ani ne;

[ 2- (4- Cht or ophendixty!-18-(3.4 Onhipporhbemy)yd-luortbhdtylafReiethMaheAugust 2003 WO
00/ 50380 {(--{1-[2-(3,4-Dichlorophenoxy)-5-fluorophenyl]-ethyl}-methylamine:

20 [2—(3.4—Dichlorophenoxy)-5~triﬂuoromethyl-benzyi]-methylamine;
{2—(3.4—Dich!or0phenoxy)-4-methoxybenzyl]—methylamine;
[2-(4—ChIoro-3—ﬂuorophenoxy)—S-ﬂuorobenzyI]—methylamine;
[2—(3-ChIoro—4-ﬂuorophenoxy)—S-fIuorobenzyl]-methylamine;
(+l~)—2—[2—(3,4~Dichlorophenoxy)-s—ﬂuorophenyl]-pyrrolidine;

25 (-)-2-{2-(3.4-Dichlorophenoxy)-5-fluorophenyij-pyrrolidine:
(+)—2—[2-(3,4-DichIorophenoxy)-S—ﬂuorophenyl]-pyrrolidine; and
2-[2-(3.4-Dichlorophenoxy)—S-ﬂuorophenyl}-N-methylpyrrolidine.

Other embodiments of this invention include the following compounds and iheir
pharmaceutically acceptabie salts:

30 {1 -[2-(3,4-Dichtorophenoxy)-5-fluorophenyi]-1 -methylethyl}-methylamine;
{1 -[2-(3.4-Dichiorophenoxy)-5-fiucrophenyi]-1 -methytethyi}-dimethylamine;
[4-Chloro-2-(4-chlorophenoxy)-s-ﬂuorobenzyl]-methylamine;
[2—(3,4—Dichlorophenoxy)—5-ﬂu0ro-4—methoxybenzyl]-methylamine;
{4-(3,4—Dichlorophenoxy)-3—(dimethyiaminomethyi)-phenyl]—dimethy!amine

35 [5-Fiuoro~2-(4-ﬂuoro-3—methoxyphenoxy)-benzyl]-dimethyiamine;
{2-(4—Ch[orophenoxy)—5—isopr0pylbenzyl]—rnethylamine;
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2- (3, 4- D chl ornghepeMybpiRnbhMEHRRRELN hi 4. Tet hyl am ne;

2- 4- Di chl o[ o(%heB.oxXT) f 5-( g?'lopane-%ﬁgﬁYl%ﬁéﬁﬁ%%gﬁ%ﬁﬁﬁ’ -et hyl } - nmet hyl am

- and 0 2-(3,4-Dichil ophenoxy)-5-methanesulfonyl-benzylj-methylamine:

[ 4 Chl or o- 2- (3, 4- (-CH-DitupbeREwy)-5- etRhdaney B omdimdaNZYine- met hyl am ne.
Caher embodi ”E”ts{zg(f34t.5‘ik|§or'c,’]1ve”t hgn rel atze to the conpound of the fornula I
wherein mis zero” ni s one “RENE" R ORPE 2 EAnygRsn2ykmeyemingt o, bron, i odo
or methyl, R is higddddaehlorgBerxy)-Riuoraphamt]piperiditedi S i nvention al so rel ates
to conpounds of the &argy ld. wher. e is -C(=OH, cyano,

(=0 OH or -C(=Q '%II& R2 V\/rllcg?déie%s\( éféu%fm&?'yﬁr1emés?@198'8?ré '®:i ndependent |y, from
hydrogen'®and ( C, “C4)@rEjtniorahenrey)Eridomehenyibgeoteligrmuipbdinthe 22 August 2003
WO 00750380 10 BRASBUMMRAAGN (s RGRBNEGIMALERehIShAGR, L L ached, Torm a
four to eight rrerﬁ)_g{§d4 f)artﬁur ted ring containing one or Fwo het er oat ons,

i ncl udi ng the ni t16gen t 6 RAPCRORE - Anionkendr wolgproadtdimsthviamingi n t he second
hg%ﬁr?ﬁtom when 2R€3 éflichiarapherek@a-RArdph A6y Rany Bl dsieGeN and sul fur,
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3—[2—(3,4-Dich!orophenoxy)-5-ﬂuorophenyl}-4—methyl-thiomorphoiine;

20 {1 -[2—(3,4—Dichlorophenoxy)—5-ﬂuorophenyl]-cyclopentyl}-methylamine;

{1 -[2-(3,4-Dich!orophenoxy)—S—(pr0pane-2-sulfonyi)—phenyi]—ethyl}—methylamine; and
[4-ChEoro—2-(3.4-dichlorophenoxy)-5-methanesulfonyl-benzyl}-methylamine.

Other embodiments of this invention relate to the compound of the formula | wherein

m is zero, n is one, R*and R* are hydrogen, X is chioro, bromo, iodo or methyl, R' is hydrogen
25  and R?is methyl.

This invention also relates to compounds of the formula
F@Q
O

Cl

XVII

Cl
wherein Q is -C(=O)H, cyano, -C(=0)OH or -C{(=O)NR'R? wherein R' and R? are
selected, independently, from hydrogen and (C,-C,)alkyl, or R' and R?, together with the



jacent sulfur 5 ato hand wherein said ring may™ptionally be
2SJbsti tuted at avail able binding sites with from one to thrZdeiugyk2Ga3uent s
sel ect edy, 'daggﬁgndent ly, from hydroxy and (C, -C6)al kyl. . Theslﬂ%a@g‘ar;ggunds
are usef uP' as internediates in the synthesis of certain co t he
formula 1. This invention also rel ates to-16onpounds having the formula H CH
10 SCH3 and the pharnaceutically acceptable salts thereof. These conpounds
and their pharmaceutically acceptable salts also exhibit activity as
nmonoam ne reuptake inhibitors and are useful for treating the disorders
and condi t i orfd'99eR & wieh they aB@itecheThiernt o fipo tmdighiaherfissian b aurdl kihg BBMaiRRY ©

optical centes crRfh ﬁéﬁ&f,ﬁ@,@g'%c_ﬁm}ﬁlgqﬁ H[rcw&%elﬁ o micﬁiﬁ‘%@? E@t elag‘%&tée%doneri C

proviso that said ri ng@n not contain two adjace xygen atons or two
I

! ar i the
configurations. The invention incfudes all enantio i e¥heF8 the ang

ot her st er eoi €68 PPN HNFOPIESRITNAIS sglectedrfronl axygoh. | tittoges anel dulfa@rs with @i C
and other  mpxdvisoematl deas B carDRéEEIneth RS SahRN 8Rg8h AldiR #Qh\ﬁrggﬂjagc%ntnaﬂfur

f the formula | my be prepared according to the .
rC(e)gE? iugﬁs Do v ARL VAT S IR RPG PPHoURY B8 S0kt Sesiiebodive diles AthBorR _,
R2, R3, R4, RBg iRBreeXubswtuents saeded) jnd&i@fsﬁtwrﬁi&@h@r%{yghgg&%% ﬁ,kgggdaégllgl : q| n
the reaction | ion.that follows € s .
22 August 200%%%7@8@“@8’%@5@ §667t?56‘56‘§{e§ iri‘BeétﬂiIEr‘/E of cgrfain ¢qamRoMpds| ofithe
(R4=H) s rB ¥He!lS 3 L Ym 4 _
This invention also relates to compounds having the formula

H i
F N _CH,
| CH, N‘*~cH3
o)
or 0
G OCH(OH) @
OCH(OH) den
10 3

and the pharmaceutically acceptable salts thereof. These compounds and their
pharmaceutically acceplable salts also exhibit activity as monoamine reuptake inhibitors and

are usefui for treating the disorders and conditions referred to above.
The compounds of formula XVill may have optical centers and therefore may occur in
15  different enantiomeric configurations. The invention includes all enantiomers, diastereomers,
and other stereoisomers of such compounds of formula XVIl, as well as racemic and other

mixtures thereof.

Detailed Description of the invention

Compounds of the formula | may be prepared according to the following reaction
20 Schemes and discussion. Unless otherwise indicated, A B RR,RL,R, R, RS, X, Y. m

and n, and structural formulas 1 and XV, in the reaction schermes and discussion that follows
are as defined above,



ml (R3, R4=H) x 22 August®2003 WD 00150380 PCTI|B 08 -13 SCHEME 3 Ym
VI ZCNVIIlI Z = CONRL R2 \\~ | (R3,R4 not = H 22 Aogust 2883ugpsitifi0§0380
- 14 SCHgMrggso¥gg PCT/ | BO(¢c) /00108 | (R, R4 not= H) v 22 Augus WO

00/ 50380 PCT/ | B00100108 -9 Y Y edtidbits

22 August 2003 WD 00/503 -12 SCHEME 2 X- n V VI Cg?ll 'l PCTI I BOO/ 00108 Y

-11-

SCHEME 1

lla la

NS

litb

I (R?= H)




Wxxl  x' | XXl XXl August 2003 PCT/ |1 B00/ 00T®8 22 August 2003 WO

00/ 50380 -17 PCT/ | BOO/ 00108 Schene 1 refers to the preparat L8fUSHSIIPBounds
of the worngubse! from conmpounds of the fornulas 11 and Iig @@qbggds of
the formulas Il and 11l are conmmercially available or can Cl;re ma

met hods well known to those of ordinary skll in the art. For exanpl e,
conpounds of general fornulas Ila and lib wherein R3 is H may be prepared
by introduci ng an al dehyde 5 functional group (CHO to a compound of
formula XV or XVI, respectively, using nethods well known to those of
skill inthe art. X Al or X AJ\ L\ ¥¥EMR20r || b XV XVI Wien L = F, the
procedure of A J. Bridges et al., Tetrahedron Letters, 1992 33%49) 7499-

7502, is particularly useful for the synthesis of subst i
ort ho- f i uor obenza'ehidas Clher X
Ym 0O

i IV R3=H Y

XI'l 5Y SCHEME 6 NH2 %Y Y WO 00/50380 0 0 1V, = o-al kyl -16 SCHEME 7.
I

CN COOH _
) ‘ CH,OH
A
_> — 0
. G
Gt
X .

RL_ _R
N - )
/\) CONR'R CH,L
= X: X:
XA |
\ 0 0

0O
<—
Yin Y
Ym
| (R3,R4=H) VI X

1




10 such transformations e been described by C F. & Allen et al.,
Organic Synthesis, 1951, , 92; T_DePaulis et al, ! Med. Chem, 1986,
29, 61; 1. M Codfrey et al., J. Chenical Society, Pérkin ?2£W§wﬂﬁm5ﬁs 1
1974, 1®%3esiesoM Tranposil et at., J. Med. Chem, 1983, fals and
M F. Cracknell et aL, Chem Ind., (London), 1985, (9), 309 é?errlng to
Schene 1, a conpound (i.e., an aldehyde o ketone) of the fornula Ila, 15
wherein L is a suitable | eaving group such as fluoro, chloro, nitro or
triflate, is reacted with a conpound (i.e., a phenol) of the fornula [Ila
in the presence of a base to formthe correspondi ng conpound of formula
V. This reaction is generally carri edSdEMERE a tenperature from about 0C
to about 150C for about 1 hour to about 3 days, preferaqé at_» about 90-95C
.for about 18 hours, jin._a j@l ar solvent such as dimethyl tﬂmﬁ§|de (DVSO)

N, N 20 di et hyl f Qrnig 3 N, N-di met hyl acet am de (DN%) o 3
N-net hyl - 2- pyrrol T dizons :

hydr oxi de (NaOH), potaSS|
pyrrolidine, triethylam+®
preferred. Details for Ymng thls procedure can be
Yeager et al., Synthesis)x4995, 28-30; J. R 25 Di nmock ., Journal of
Medi ci nal Chem stry, 1996, 39(20), 3984-3997. Alternative ﬁﬁenols of
the formula lib and conpounds of the formula Il b may be coriverted into

al dehydes or ketones aff zkecigeneral fornulae IV accongg (o) %he Frocedures
described by K Tomggwa-etc|girehem cal and Phar nec RediCteuietin
11984, 32(8), 3066-3074. Conpounds of the formula IV can be converted into
conpounds of the formula | by 30 subjecting themto reductive am nation
condi tions. For exanple, a conpound of the formula r 22 August 2003 WO

00/ 50380 -18 PCT/1B00/00108 IV can be reacted with a conpound of the
formula HNR R2 to forman internediate of the fornmula XvVil: RI\ N 1 55;"
"RXs R3 OX~O0or, if R=H \ YXVI |IY

found in G W




5 which may be isol ateggor converted directly in sanme reaction step
into a conpound of th bormula |. This conversi o whether in situ or
starting with the isol ated compound of formula XVII, can b@2peopsiadd
using o e nmet hods known to those skilled in the ar | e,

t he congggﬁgﬁg?ﬁfornula |V and the appropriate conpound of¥F35§@W@%&ﬂKR R2
can be conbined in the presence of a dehydfating reagent such as titanium
(I'V) 10 tetrachloride or titanium (IV) isopropoxide, in a reaction inert
sol vent such as benzene, toluene, ethanol or a |like solvent, until the
reaction is judged to be conplete, according to the procedure of S

Bhatt archaryya (Journal of Organic Che®CHEME4 1995 60(15), 4928-4929).

Al ternatively, the conpound of formula IV and the_gonpound of fornula

HNR R2 can be conbined insan inert solvent such b&tfene or toluene, in
the presence or absence of [ja 15 water scaveng K as nol ecul ar si eves,

and heated to elim nakre water sgener at ed dugd_ng |e figt mati on of the

. .+ The degree of "cbhnpl Btion of the conversion
of conpounds of tHe Al a |V i-ato-tipe above imterfediate(s) of fornula
XVI|1 can be assessedusi one or nore known anal ytii cal techni ques,

i ncludi ng ' H NVMR spectrosc . I'n sone instances, y be possible or
desirable to isolate the grnedi ate(s) of 20 f KV, or they may
be further reacted with ja gudi.ng agent sel ective t he reduction of
the internediate to the de&sired conpounds of formula |I. Such reducing

agents are wdely kno to those skilled in the art angyi nclude, for
exanpl e, sodi um borohydfYde (NaBH4), sodi um cyanobprohydri de (NaBH3CN) and
sodi umtri acet oxy- borohydride (NaBH(OAc)3), as desftribed by A F.

Abdel -Magid et al. in Tetrahedron Letters, 1990, 3 5595). Thi s reduction
25 is generally carried out in a polar solvent such' as nethanol, ethanol,

i sopropanol or a like 22 August 2003 WD 00/ 50380 -1@4PCEE¢ 0/ 00108
solvent, and at tenperatures of about OC to about 1004 ferably at room
tenperature. In the procedure described by Bhats N yya, the
intermediate of fornmula XVII is formed in anX;e | &l vent and, without
isolation, is reduced to the product of fornmul si.ng NaBH4. As an
alternative to the al dehyde or ketone internediates of fornula IV, one

skilled in the art can 5 al so prepare conpounds of fofqula VI (i.e.,
% el
g &

nitriles), as illustrated in Schene 2, for use as iates in the
synt heses of the desired conpounds of fornmula 1, us dinohenyl et her
formati on procedure anal ogous to that described in Scttenre 1. Procedures for
preparation of conpounds of forrmula VI can be adapted fromthose found in
the literature. (See, etc , DD C. Reny et al., J. Nb? Q?gﬂ] 1975, 18(2),
142-148; E. A Schmttling et al., Journal of Oganic U%O dIRtst , 1993,
58(12), 3229-3230). The conversion of the nitriles of fornmula VI so
obtained into the desired products of formula | can be achieved by several
routes, as depicted in Schenme 2. For exanple, the nitrile group of VI can
be hydrol yzed under acidic conditions using nethods well known to



formula VI1:. (See, etc., ™. 1. 15 Meyers et al., T hedron Letters,
1984, 25 (28). 2941; and R W Higgins et al., J. Ofanic ERAHEYZ0031951,
16, 1275}00$ 3§)carboxylic acid derivative, in turn, can be _converted into

those of skill in the art o0 produce a carboxylic ag!d derivative of

a carboxam de derivative having the formula VII1 using onECHENEPWS
standard met hods which are disclosed in-the chemcal literature, etc., via
reaction of an acid halide prepared from conpounds of the formula VII with
an am ne of general fornula HNR R2. (See R E. Kent et 20 al., Oganic

Synthesis,.Coll. Vol. 111, 1955, 490; and R M Herbst et al., Oganic
Synthesis, Coll, Vol. N 1943, 11 forS@HBEMESsi ons of the Schotten-Baunman
reaction). The resulting garboxanides of the formula Vill, wherein R and
.R2 are hydrogen, capf e prepared directly fromthe corr@spondi ng
nitriles of formkK specific hydrol ysis nmethods, enplaogying, for
exanpl e, hydrogen pekrgx .:Oor strong aqueous al kalis net & ﬁg (See 25
.Chem stry & Industry, 1961y} 1987; C. R Noll erng O gapHe lthes , Coll.

X gami c Chenmistry,

Vol . 11, 1943, 586; and H Hall and M G gfer, J.
1976, 41, 3769). Subsequg he carboxam de derivati
may can be reduced usi ng|. Ot a variety of reducing agents| available for
such conversion, to produce the desired conmpounds of fornulg1> (See,

etc., AL C. Cope et al., Oganic Synthesis, Coll. Vol. IV, [1863+—339, for
use of lithiumalum num 30 hydride in a diethyl ether or THE
Alternatively, the nitriles of formula VI can be reduced to formthe

desi red conpounds of g@ﬂbral formula |, wherein Rl and R are hydrogen, by
using one of a variety of reducing agents disclosed in the chem cal
I'iterature which are selective for this transformation (including

catal ytic hydrogenation using hydrogersgeEmged platinum (11) oxide, as
describedgby J. A Secrist, Ill and M W Logue in J. Oganic Chemstry, 35
1972. 37, 335; hydrazine hydrate and Raney nickel in ethanol, as described
by W W Zajac, Jr. b al. in J. Ogappc Chelyistry, 1971, 36, 3539; and
sodi um tri fl yordacgt’oxy’ bor ohydri de yi_f August 2003 WO 00/ 503801}- 20
PCT/ | B0OO/ 00168 TIAF]| as” descri bed by N! o et al. in Tetr ongétters,
1976, 2875). Suck-Tedwmcing agents can al so% nclude |ithi&m i num
hydride in a nonreactfi ve sol ch as di et hyl or
hydrof uran. Finally=the nitrilé&s of for )
correspondi ng al dehy8esrof 5 general for

usi ng reaction condikions specific for this
l'ithiumtriethoxyal um num hydride in a solvent such as THF or di
et her, as descriggﬂlby H C Brown and C.gﬁ. Garg in J. Anmerican Chem cal
Soci ety, 1964, ., 1085 and by J. Mal ek Y Cerny in S nthedWVs, 1972,
217. Using an alternative synthetic pathway, the internediate carboxylic
acids of forrmula 10 VI1 (or their methyl or ethyl ester derivatives) can
be reduced to their correspondi ng benzylic alcohols of formula I X This
process is well precedented in the literature and can be
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(see, etc., J. V. B. th et al., J. Oganic Chéistry, 1991, 56, 5964),
di borane in THF (see, &-g., .M N. Mon et al., J. O ganic2&aigust 3003
1973, 3@@N§ﬁ§§%1 and simlar reducing agents. 15 The al cohgls of formula I X
so obtained can then be selectively re-oxidized to form t H&ETEIPPYEBoNdi ng
al dehydes of formula IV (R3 = H), for exdfple, using pyridinium

chl orochromate in nethyl ene chloride, according to the procedure of E. J.
Corey et al., Tetrahedron Letters, 1975, 31, 2647-2650, or C -G Huang,"
Journal of Organic Chem stry, 1991, 56(16), 4846-4853. The hydroxyl group
of the conpound of fornmula | X may be al sBCHEMEGnverted into a nore reactive
| eaving group L2 (t -k, nesylate, triflate), as described in the

scientific literature (see, _e-, M S. Newman et al., J. Oganic Chem stry,
1974, 39, 1036; and E. K. @hderson et al., Synt hesis, 197 66@), to
generate internedi ates_of tfje fornmula X, which can then b§ reagted with
the appropriate amn orﬁﬁﬁa HNR R2 to produce i
desired conpoundsXef—formula |I. 25 Schenes 3 and_4
that can be used to i e substituents (R3, at [t he al pha/position
of the benzyl am ne side chdi¥n. In Scheme 3, ®accordin 0 @p procedure of
D.J. Calderwood et at., (Teirahedron Letters, 1997, 38(7),71241-1244), a
nitrile of the fornula orjan_am de of the fornmula V| an be treated
with a reagent of the forpula] MI2 (wherein Mis a netlal suchy,as cerium
and J is a hal ogen such a or Br) to produce a 30 co undilof "t he fornul a
| wherein R =R2=hydrogen. Such conpounds can then be con

acconpl i shed using sel?i ve reduci ng agents such sodi um bor ohydri de

fted to
conpounds of fornupg R3Wbeneir R and R2 are other than hydrogen, for
exanpl e, via the reductive antnation procedures descXMed herein.
Alternatively, according to Schene 4, internediates of the flormula IV can
be reacted with, for exanple, a Gignard reagent (i.e., R WMJ) under well
established conditions to 35 generate the internediate al cohols of fornula
XI. Such al cohols of fornmula XI may be converted in one of g$everal nmanners.
For exanple, the al cohol may be reacted with NaN3 in 22 Augyst 2003 WD

00/ 50380 -21 PCT/1B00/ 00108 aqueous DMF, replacing the OH ik fornmula Xl
with N3, according to the procedure of Sharpless et al., Tetrahedron
Letters, 1996, 37(19), 3219-3222. The azide derivative thus forned can
then be reduced to the primary amne of formula | (R =R2=H) under a variety
of conditions, for exanple, using hydrogen and barium sul fate in ethanol,
(A Quy et al., 5 Syntheswghq , 11, 900-904), lithium alum hydri de
in ether (M Saito et al., Jpurnab of Medicinal Chem st

1364) or tributyltin i enzene (J. Wasser nman ouynal of
Anerican Chenical;%o lety] 1985, 107(2), 519). The pr am (- NH2)
conpound of fornul‘a lssSo tai ned can%e converted“tolgconmpunds of formula
| wherein R and R2 a r than hydrogen, as descri vi ously
H / | / I
Y Y
AN A

XXii XXII



10 In addition to the nmethods described above in Schenmes 1 and 2 for the
preparation of the intggedi ate al dehydes and ket oggs of fornula |V, other
met hods exi st whi ch can‘gvi de conpounds of the fWPnul a |42 Atgusie3tdpl e,
a conp ormula XI'1, in which the group Z is a hydrogen atom can be
react eﬁUB /géersgcondltl ons of Friedel-Crafts acylation (e /1B0G/00108

Al Cl 3/ CH2d 2/ R30001 ), to produce ketones-18f the formul a IV in which R3 is
not hydrogen. This 15 procedure is depicted in Schene 5 and is well
precedented in the scientific literature and famliar to those skilled in
the art. The location of the acyl group (COR3) can be determ ned by the
nat ure and | ocat iasheme 1ré¢fersyo ﬁ‘ﬁ@f@lﬂra‘ﬂosuh&tﬂpbmﬂabﬁthﬁh&ﬁn&l@tl fro@SoMBdundag t he

dit t wh t ' bl
To propare Canoniac Nl OSneRARE e plfysd P LIS RBoph aidebener on-

of the al deffd¥of BhEEIGARIMELIEP 19 ErED of @EdjnapOsiiien the larte Fedexasiplegoanpaatidsi ons
descri bed atmoyenefabrormhles pa @ﬁ@ﬂﬁbvh@r@mqfﬁ:‘ i *Pﬁmémeeﬁrgi%ﬂéc%)e trEth%mS%ﬁ a'deﬂ,‘ﬁf' n

.Schene 1 I?Lgne trl oncg_{(? Zoong t he formnul

al dehydes) ¢ 9 URCERREP B ‘?rPRj’UBﬁBf fBP“%%‘\éOdeV'tﬁ@%h@%uwmm@mﬁswﬂf or
t he fornyl atknazwn toﬂhoaeofm<i11||m:th|re|artgs i ncludi ng reacting dichloronet hyl

met hyl ether and titanium (1V) tetrachloride in nethylene 25 chloride
according to the pr re describ M L. Mancini et aI ., Synthetic
Commruni cat i ons, A 2’ 01-@p07.x Ha ] i kashita et _ak J.lad R C

Chem stry, 1991, 565 2. Alternatlv ,_reaction of*the conpounds of
formula XI'l1 wherein is 4 halogen (&fc ,OlBr, 1) with a strong base Q,
n-sec- or tert-butyl lithium Ilithiumdiisopropylamde) in an inert 30

sol vent such as hexxye or THF, fol lgypd by reaction with a reagent such as
N, N di et hyl f ormami de (DMF), will produce al dehydes |ike those of formula
| V. (See G Whess =f. thalproce@irewi 8he EBelnéchi 2, T&Barod Riterd 1982, 3blagP7addoyer

et al., J. &x@agi 6 netal
g et EoBriEhSR) Sl e 1 Gring 8P a0 S S NonE RS ol 1 o
the prep@r afiBrapoEshpsuinge ben desereddyl &/ . ¢l Aten elrel.t DegaokiSyahésts) 1985 of
an al kyl greup2( e. gePadibidt aCIHMEeaAENLRE 14560081 &1, anOTGoﬁfpch&uﬁd el ?
formula Xl Tl?e oxi dation (W'p_?r_og‘r'ﬁss to tThe fornatio

of the for nﬁ?—é—*%—%mt 1337 s M- Joampopibeb gl 50 Y. Chom., 1983

PCT/ | B001002@8). {2t end M. . Crbknblagiser Citdm.ahd.. (Lo%\ﬂaﬁ)hmss(%%aéﬂ 723, S. D
Carter et al. 2 ean Patent 451650, 1991,
Sayer AG), or, %}P,ﬁ rgcr{]/e?"%orous”}(?8ﬂ'?ﬁl?—ﬁbﬁ%§g8%e op kefeRa ! ihs Terwla ila,
formati & owhede'e arpdyiabte ia@-ﬂr@ grouppaUgh Gis difiorb odhivad, autMI dr, triffate 8 rebdt&dwithta can
then be co I"ﬁ}d (l ent Qﬁofﬁip%}q% @erbgeélfaOIEnHé lqreSen ogeapb%steegy tggﬁj(:hema

2. The success of thi dation procedure cour s Upon
the nature %&W%E‘H@l%’ﬁ‘%\"”%ﬁ? fegiat ionalThis stedrsioi tisiegrnsrally aadiey wn o he

conmpounds  ofemb&kii forklabeut 68t t@QSHuh@EO@' oPLMA § Y6ur BTabbiiS nggpe}éfarablggt of
the internmedi ates of formul a
about 90-95°C for about 18 hours m a polar solvent such as dimethy! sulfoxide (DMSO), N,N-

20 dimethylformamide (DMF), N,N-dimethylacetamide {DMA) or N-methyl-2-pyrrolidinone (NMP),
preferably DMF. Suitable bases include anhydrous sodium carbonate (Na,CO,), potassium
carbonate (K,COy), sodium hydroxide (NaOH), potassium hydroxide (KOH) and amines such
as pyrrofidine, triethylamine and pyridine, with anhydrous K;CQ, being preferred. Details for
conducling this procedure can be found in G. W. Yeager et al., Synthesis, 1995, 28-30; J. R.

25 Dimmock et al., Journal of Medicinal Chemistry, 1996, 39(20), 3984-3997.  Alternatively,

phenols of the formula lib and compounds of the formula lib may be converted into
aldehydes or ketones of the general formulae 1V according to the procedures described by K.

Tomisawa et al., Chemical and Pharmaceutical Bulietin, 1984, 32(8), 3066-3074.

Compounds of the formula IV can be converted into compounds of the formula | by

30  subjecting them to reductive amination conditions. For example, a compound of the formula



illustrated by Schenme 6. Conpounds of the formula Xill, containing a nitro
group and prepared accgmdi ng to procedures descri by R Beugel mans et
al . (Tetrahedron LetterW 10 1994, 35(31), 5649-56# H22AuguRt 20033 |
(Tetrah ters, 1987, 28(31), 3627) and E. Roberts Jour nal
of the Ee)%!a/c!sa Soci ety, 1925, 127, 2004), can be reduced S’ﬁaﬁpw@g%itions
disclosed in the chemical literature to tR&-correspondi ng am ne conpounds
of formula XIV. There reductions can be acconplished using gaseous
hydrogen (H2) and a catalyst (etc., Pd/C, Raney nickel) in an al cohol

sol vent such as ethanol, at pressures of about 15 one to about 5

at nospher es oflV Fg" b®Feager gthancamposing of he derauleofNRISF figfoam anrintarhaetd of 86 d -
or tin/hydroghorixyraci d systemto produce the correspondi ng conpounds of
formula XIV. These latter_internediates of formula XV can then be
converted, via their di azoﬁim*n; 4s (prepared, for ex | e, using NaNO2
and aqueous HO ) into the nitMites of fornula VI (i.e., s H T. darke
and R R Read, Organic Synthésis, 1941, 514) which may th be converted
via the 20 correspondi ic acids of formula T,ﬁown in Schene
2 into al dehydes of ¥ formula IV wher§ién . e

i nternedi ates of forml can al so be convert ly into the
correspondi ng al dehydes o folula IV by reacting the f or mal doxi ne,
foll owed by acid hydrolysis, jas described by R B. Wodward et al.,

gel er al

Tet rahedron, 1958, 2, 1 and y Beechor,nf R&=H, Cheni cal~Saciety, 1954,
1297. For the preparation of c Yids of the general foffulall erein R2
and R3 taken together with trogen to which R2 is atgached and the
carbon to which R3 is attached form a nitrogen containing™>1ng, an

'ad)apt ation of the procedure described by L. S. Bleicher et al (J. Oganic
Chem stry, 1998, 63, 1109) can be enployed, as shown in Schenme 7. Thus, an
ester 30 i of the general formula IV (R3 Qal kyl) is reacted with a
cyclic lactam of the general fornula 22 August 2003 WD 00150380
-23 PCTI 1 BO0O100108 where L™ is a reacti on Iab| |l e group such as -CH=CH2, in
the presence Qficremst 5LRYaRRASE d| um met hoxi to _produce t he

i ntermediate of geﬁster al o mul O%U%lad ﬁ?ﬁ Rter e th)tneS?épd%tﬂ AREROYK of the
converted to PRARbr PisiarrIsing vhedler in Mon@tamﬂg frithy telispiaed dompnurﬁd’l@‘ fpFRsence
of a strong xaai, dan Sdisd oﬁ%dhﬁéﬂg%ﬁ@bpﬁb@n@@ﬂogs kr‘é@H@c}éthégkﬂgé inyd arPX

condi ti ons. Subse entl%Hl t he conpounds of formu can ba reduced to
formthe cyclic aniNEEBHEfeF MmMReURKP! ormylaYedndithe mprrepride aegipand ¢fdermula

exanpl e, sod|m‘ﬁércainydrcmdelnemmmbhaé@hcea& ed@@r%:labrgﬂréabéws%lﬂaé’ tit nﬁH:C(“v
e

conpound XX car furthe e.convert into conpoun s of the
forml a %tpz{a\a%e%efhl' s (NYs SRPPAREG: 0P TERFHRD ditsetsSrent 6‘#%?% benzege,

previ ously dﬁgigwg eifjanol or a Ilke solvent. until the reaction is judged to be complete, according to the
procedure of S. Bhattarcharyya (Journal of Organic Chemistry, 1995, 60(15), 4928-4929).

Alternatively, the compound of formula IV 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

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

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

of compounds of the formula IV into the above intermediate(s) of formula XV can be
assessed using one or more known analytical techniques, including *H-NMR spectroscopy.

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

20 formula XVIL, 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

known to those skilled in the art and include, for example, sodium borohydride {NaBH,),

sodium cyanoborohydride (NaBH,CN) and sodium triacetoxy-barohydride (NaBH(OACc),), as

described by A. F. Abdel-Magid et al. in Tetrahedron Letters, 1990, 31, 3595). This reduction

25 is generally carried out in a polar solvent such as methanol, ethanal, isopropanol or a like
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employing, for example, hydrogen peroxide or strong aqueous alkalis metal salts. (See
25  Chemistry & Industry, 1961, 1987; C. R. Noller, Organic Synthesis, Coll. Vol. i, 1943, 586:;
and J. H. Hall and M. Gisler, J. Organic Chemistry, 1976, 41, 3769). Subseguently, the

carboxamide derivatives of formula VI may can be reduced using one of a variety of reducing
agents availabie for such conversion, to produce the desired compounds of formula I. (See,
€.9.. A. C. Cope et al., Organic Synthesis, Coll. Vol. IV, 1963, 339, for use of lithium aluminum

30  hydride in a diethyl ether or THF solvent.) Alternatively, the nitriles of formula Vi can be

reduced to form the desired compounds of general formula |, wherein R' and R? are hydrogen,

by using one of a variety of reducing agents disclosed in the chemical literature which are
selective for this transformation (including catalytic hydrogenation using hydrogen gas and

_ platinum (}) oxide, as described by J. A. Secrist, Il and M. W. Logue in J. Organic Chemistry,

35 1972, 37, 335; hydrazine hydrate and Raney nickel in ethanol, as described by W. W. Zajac,
Jr. et al. in J. Organic Chemistry, 1871, 36, 3539; and sodium trifluoroacetoxy borohydride in
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00/ ’50380 alcohols of formula IX. This process is well precedented in the literature and can be
accomplished using selective reducing agents such as sodium borohydride (see, e.g., J. V. B.
Kanth et al., J. Organic Chemistry, 1991, 56, 5964), diborane in THF (see, €.g., M. N. Moon et
al., J. Organic Chemistry, 1973, 38, 2786), and similar reducing agents.

15 The alcohols of formula IX so obtained can then be selectively re-oxidized to form the
coriesponding  aldehydes of formula IV (R® = H), for example, using pyridinium
chlorochromate in methylene chloride, according to the procedure of E. J. Corey et al.,
Tetrahedron Letters, 1975, 31, 2647-2650, or C-G. Huang, Journal of Organic Chemistry,

1991, 56(16), 4846-4853. The hydroxyl group of the compound of formula IX may be also

20  converted into a more reactive leaving group L2 (e.g., mesylate, triflate), as described in the
scientific literature (see, e.g., M. S. Newman et al., J. Organic Chemistry, 1974, 38, 1036; and
E. K. Anderson et al., Synthesis, 1974, 665), to generate intermediates of the formula X,
which can then be reacted with the appropriate amines of formula HNR'R? to produce the
corresponding desired compounds of formula .

25 Schemes 3 and 4 illustrate processes that can be used to infroduce subsiituents (R?,
R') at the alpha position of the benzylamine side chain. In Scheme 3, according to the
procedure of D.J. Calderwood etal., (Tetrahedron Letters, 1997, 38(7), 1241-1244), a nitrile of

. the formula VI or an amide of the formula VIll can be treated with a reagent of the formula

R*MJ, (wherein M is a metal such as cerium and J is a halogen such a C! or Br) to produce a
30 compound of the formula | wherein R'=R2=hydrogen. Such compounds can thén be
converted to compounds of formula | wherein R' and R? are other than hydrogen, for example,

via the reductive amination procedures described herein.
Alternatively, according to Scheme 4, intermediates of the formula IV can be reacted
with, for example, a Grignard reagent (i.e.. R'MgJ) under well esiablished conditions to
35 generate the intermediate alcohols of formula XI. Such alcohols of formula XI may be

converted in one of several manners. For example, the aicohol may be reacted with NaN, in
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aqueous DMF, replacing the OH in formula X1 with Na, according to the procedure of
Sharpless et al., Tetrahedron Letters, 1996, 37(19), 3219-3222. The azide derivative thus

formed can then be reduced to the primary amine of formula | (R'=R*=H) under a variety of
conditions, for example, using hydrogen and barium sulfate in ethanol, (A. Guy et al,
Synthesis, 1988, 11, 900-904), lithium aluminum hydride in ether (M. Saito et al., Journal of
Medicinal Chemistry, 1980, 23(12), 1364) or tributyltin hydride in benzene (J. Wasserman et

al, Journal of American Chemical Society, 1985, 107(2), 519). The primary amine (-NH,)

compound of formula | so obtained can be converted to campounds of formula | wherein R
and R? are other than hydrogen, as described previously.

In addition to the methods described above in Schemes 1 and 2 for the preparation of
the intermediate aldehydes and ketones of formula IV, other methods exist which can provide
compounds of the formula IV. For example, a compound of formula XI, in which the group Z
is a hydrogen atom, can be reacted, under conditions of Friedel-Crafts acylation (e.g.,
AICI/CH,CI,/R*COCI), to produce ketones of the formula IV in which R® is not hydrogen. This
procedure is depicted in Scheme 5 and is well precedented in the scientific literaiure and
familiar to those skifled in the art. The iocation of the acyl group (COR®) can be determined by
the nature and location of the X and/or Y substituents present, as well as the conditions
employed for the reaction. In instances where it is desireable to prepare compounds of
formuta IV (R* =H), from XN (Z=H), introduction of the aldehyde functional group (CHO) may
be achieved using conditions described above for the preparation of the intermediates Ila and
fib in Scheme 1.

Preparation of compounds of the formula IV wherein R; = H (i.e., aldehydes) can be
achieved using one or more of the known procedures for the formylation of aromatic rings,
including reacting dichloromethyl methyl ether and titanium (IV) tetrachloride in methylene
chloride according to the procedure described by M. L. Mancini et al, Synthetic
Communications, 1989, 2001-2007, or H. Chikashita et al., J. Organic Chemistry, 1991, 56,
1692.

Alternatively, reaction of the compounds of formula Xt wherein Z is a halogen (e.g.,
Br, I) with a strong base (e.g., n-sec- or tert-butyt lithium, lithium diisopropylarnide) in an inert
solvenl such as hexane or THF, followed by reaction with a reagent such as N,N-
dimethylformamide (DMF), will produce aldehydes like those of formula IV. (See G. Voss et
al., Chemishe Berichte, 1989, 122, 1189; M. P. Hoyer et al., J. Organic Chemistry, 1986,

91(26), 5106; and N. Eisen et al., Angew. Chem. international Edition, 1986, 25(11), 1026).

Another method for the preparation of compounds of formula IV relies on the oxidation
of an alkyl group {e.g., CH,, C,H;) at the Z position of compounds of the formuda XIl. The
oxidation can progress to the formation of the aldehyde of the formula IV, wherein R?* = H
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(d, 1H. (s, 1 H, 816 (dd, 1 H, 7.99 (dd, 1H, 7.54 (t,

{e.g., F. M. Hauser et al., Synthesis, 1987, 723; S. D. Carter et al., Synthesis, 1983, (12),
1000; European Patent 451650, 1991, Bayer AG), or, under more vigorous conditions, can
proceed to the formatiori of a carboxylic acid compound of formuta VI, from which it can then
be converted into compounds of the formula |, as depicted in Scheme 2. The success of this

5 oxidation procedure will, of course, depend upon the nature and location of any additional
substituents X and Y on the compounds of formula XIi.

Yet another alternative for the preparation of the intermediates of formula IV is
illustrated by Scheme 6. Compounds of the formula Xlll, containing a nitro group and
prepared according to procedures described by R, Beugeimahs et al. (Tetrahedron Letters,

10 1994, 35(31), 5649-5652), J. H. Clark et al., (Tetrahedron Letters, 1987, 28(31}, 3627) and E.
Roberts et al., (Journal of the Chemical Society, 1925, 127, 2004), can be reduced under

conditions disclosed in the chemical literature to the corresponding amine compounds of
formula XIV. There reductions can be accomplished using gaseous hydrogen (H,) and a
catalyst (e.g., Pd/C, Raney nickel) in an alcohol soivent such as ethanol, at pressures of about
15 one to about 5 atmospheres of H,, or using an in situ reduction using an iron/acetic acid or
tin/hydrochloric acid system to produce the corresponding compounds of formula XIV, These
latter intermediates of formula XIV can then be converted, via their diazonium salts (prepared,
for example, using NaNO, and aqueous HCI) into the nitrites of formula VI (Le., see H. T.
Clarke and R. R. Read, Organic Synthesis, 1941, 514) which may then be converted via the

20  corresponding carboxytic acids of formula VIl as shown in Scheme 2 into aldehydes of the
general formula IV wherein R® =
The intermediates of formula XIV can alsc be converted directly into the
corresponding aldehydes of formula IV by reacting them with formaldoxime, followed by acid
hydrolysis, as described by R.B. Woodward et al., Tetrahedron, 1958, 2, 1 and W. F. Beech in
25 J Chemlcal Society, 1954, 1297.

:_." 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 (J.

: Orgamc Chemistry, 1998, 63, 1109) can be employed, as shown in Scheme 7. Thus, an ester

30 1 . of the general formula IV (R* = O-alkyl) is reacted with a cyclic {actam of the general formula

| XXX
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strong acid, such as hydrochloric acid, usually under reflux conditions. Subsequently, the

T A

5 compounds of formula XXit can be reduced to formi the cyclic amines of formula XX
(wherein R' = H) using, for example, sodium borohydride in methanol as described previousily.
Such compounds of formuia XXIIf can further be converted into compounds. of the formula

XX (wherein R‘ is as defined for compounds of formula 1) as previously discussed.
The in vitro activity of the compounds of the present invention at the individual
10 monoamine reuptake sites can be determined using rat synaptosomes or HEK-293 cells
transfected with the human serotonin, dopamine or norepinephrine transporter, according to
the following procedure adapted from those described by S. 8nyder et al., (Molecular
Pharmacology, 1971, 7, 66-80), D.T. Wong et al., (Biochemical Pharmacology, 1973, 22, 311-
322), H. F. Bradford (Journal of Neurochemistry, 1969, 16, 675-684) and D. J. K. Balfour

15 (European Journal of Pharmacology, 1973, 23, 19-26),

Synaptosomes: Male Sprague Dawley rats are decapitated and the brains rapidly
removed. The cortex, hippocampi and corpus striata are dissected out and placed in ice cold
sucrose buffer, 1 gram in 20 ml of buffer (the buffer is prepared using 320 mM sucrose
containing tmg/mi glucose, 0.1mM ethylenediamine tetraacetic acid (EDTA) adjusted to pH

20 7.4 with tris(hydroxymethyl)-aminomethane (TRIS) base). The tissues are homogenized in a
glass homogenizing tube with a Teflon™ pestle at 350 rpm using a Potters homogenizer.
The homogenate is centrifuged at 1000 x g for 10 min. at 4°C. The resulting supernatant is
recenlrifuged 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 less than 10% uptake.

25 Cell Preparation: HEK-293 cells transfected with the human serotonin (5-HT),
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. 11995-065)) supplemented with 10% dialyzed FBS (Fetal Bovine Serum, from Life
Technologies, catalog no. 26300-053), 2 mM L-glutamine and 250 ug/ml G418 for the 5-HT

30  and NE transporter or 2ug/ml puromycin for the DA transporter, for selection pressure. The
cells are grown in Gibco triple flasks, harvested with Phosphate Buffered Saline (Life
Technologies, catalog no. 14190-136) and diiuted to an appropriate amount to yield less than
10% uptake.

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

35  containing 50 ul of solvent, inhibitor or 10uM sertraline, desipramine or nomifensine for the 5-

HT, NE or DA assay nonspecific uptake, respectively. Each tube contains 400 uL of [3H]5-HT



L H, 6.75 (dd, 1 H, 224 (s, 6H. 17H3, 4-(OH3)2H600i | 226(s, 1 H)
(7.le (5?:1, 1 H, 0 W 00 380 -28 Prep. (No) X(n)w R?Sylzeld
(C) 0 22 August 2003 PCWPI BOO 00108 miz (mi g CF4
7.4 , 7.11 (m 2H), 6.85 (m 2H), 6.79 (dd, 1
?’24 (s@%ﬁg@%’ﬁ ) (s,(l H, 8.04 (d, 1 H, 3 2 H 37 oi F&E@"‘”"gmﬁs (m
2H), 7.20 (s, 9 4-C3 3341 H), 7.13 (s, 24H), 6.94

(5 nM final), [3HINE (10 nM final) or [3H]DA {5 nM final) made up in modified Krebs solution
containing 100 uM pargyline and glucose (tmg/ml). The tubes are placed on ice and 50 ul of
synaptosomes or celis is added to each tube. The tubes are then incubated at 37° C for 7
min. {5-HT, DA) or 10 min. (NE). The incubation is terminated by filtration (GF/B filters), using
5 a 96-well Brandel Cell Harvester, the filters are washed with madified Krebs buffer and
counted using either a Wallac Model 1214 or Wallac Beta Plate Model 1205 scintillation

counter.
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PREPARATION 1
2-(3,4-DICHLOROPHENOXY)-5-TRIFLUOROMETHYLBENZALDEHYDE
Under N, in a 50 mL round-bottomed flask fitted with a reflux condenser and magnetic
S stirrer were placed 0.829 g (6.0 mmol) of K,CO, and 0.342 g (2.1 mmol) of 3,4-dichlorophenol
{Aldrich Chem. Co., Milwaukee, WI) in 10 mL of anhydrous N.N-dimethylformamide (DMF).
After stirring the 7 mixture for 5 min, 0384 g (2.0 mmol) of 2-fluoro-5-

trifluoromethyibenzaldehyde (Aldrich) was added and the mixture was heated to 90-95° C
overnight. After allowing the reaction to cool to room temperature, the mixture was diluted
10 with water and EtOAc, the aqueous layer was extracted with additional EtOAc and the organic
layers were combined, washed with H,O and saturated NaCl and dried over MgSQ,. Removal
of the solvent in vacuo gave a light amber cotlored oil, 0680 g.
'H-NMR (CDCl,, 400 MHz): d 10.46 (s, 1H), 8.18 (s, 1H), 7.74 (m, 1H), 7.48 (m, 1H),
7.23 {m, 1H), 6.97 (m, ZH).
15 Mass spectrum (GCMS, m/z): 334 (m*}.
in the same manner, the following aldehyde and ketone intermediates of the formula

IV were prepared:

Prep. | X Y R® yield | m.p. m/z | "H-NMR (CDCl,, 3)
No. (%) (°C) | (m")
2 H ) 3,4-Cl, H 35 57-58 | 269, | (s. 1H), 7.94 (d, 1H),

267 {7.56 (m, 1H), 7.42 (d,
1H}, 7.24 {m, 1H), 7.15
(s, 1H), 6.90 (m, 2H).

3 5-F 4-Ci A 57 | oil 252, | (s, 1H), 7.58 (dd, 1H),
250 |7.33 (m, 2H), 7.23 (m,
1H), 6.95 (m, 1H), 6.90
(dd, 1H).

4 H 4-Cl H 71 | oil 234, | (s, 1H), 7.92 {dd, 1H),
232 | 7.51 (m, 1H), 7.33 (m,
2H), 7.22 (t, 1H), 7.00
(m, 2H), 6.87 (dd, 1H).




244- F3, 4- C12H410i | 286, 10.2 (s, 1 H)l,H)7.82 ég](284i H, 7.47 (d, 1 H), 7.22
d, 1 H, 6.95 (m 1 Hgm6.82 (m , m
(255-OCI|:I|)33,4-012H90iI29 Ws 1H, 7.38 (m 2H), ‘15 (M 22 Appust2088 (s,

6. ., 6.83 (DD, 1 h), 3.84 (S, 3h). 26H4 cl Jozas (d, 1
m’7.4gﬂ%g‘%m§dﬂm, 2467.31 (s, 1 H), 7.29 (s, | H), 7. 2??%‘9’%1 @? g gé
(d. 1 H, 6.88 (d, 1 H, 2.60 I's, 3H). 2786-F4- CIH600|I252 (s, 1H. 7.

dd, 1 H), 2507.33 (m 2H), 7.23 (m 1 H, 6.94 (m 3H).
(284 5-(50043) 23, 4- C12H400i 1 328, (s, 1H), 7.25 (m 1H), 3267.07 (dd, 1 H),
6.95 (dd, 1 6.85 (dd 1 H 683 (dd,_ | H), 3.92 (s, 3H), 3.85 (s, 3H)

294, 5- (CHB) 257 GPaH290i | 208n(s, 1 HF, 1. 8% [ep.1 vz DOARMBRCHEL § T

1| 685m1—l),67ls,1H)% cf d, : |
\Z,Og78524 -iz)qﬁggn og.gum 1014 (s H) ( é f 2(5@41 H, 7.64 (dd, 1 H),

7.45 (dd, 1y, 7.P5 (d, 1%34% 22 Atigud6720pal V\D OB65PRBAH), 3060 1 Hy | YW
3,4-Cl2 RB H 284 | 742 (d, 1H), 7.28 (m,

1H), 7.10 (d, 1H), 6.95
(dd, 1H), 6.87 (dd, TH).

6 5F 3.4- H 38 | o 270 | (s, 1H), 7.57 (m, 1HJ,
(OCH,0) 7.20 (m, 1H), 7.18 (m,
1H), 7.04 (d, 1H), 6.88
(m, 1H), 6.73 (m, 2H),
2.72 (m, 4H), 1.78 (m,
4H).

7 5.CF, 3,4-Cl, H 98 | oil 336, [ (s, 1H), 8.18 (s, 1H),
334 | 7.74 (m, 1H), 7.48 (m,
1H), 7.23 (m, 1H), 6.97
(m, 2H).

8 5-NO, 3.4-Cl, H 20| oil 313, [ (s, 1H), 8.78 (g, 1H),
311 | 8.35 (dd. 1H), 7.54 (d,
1H), 7.25 (m, 1H), 7.02
(dd, 1H), 6.94 (d, 1H).

9 3CF, 3,4-Cl, H 98 | o 336, | (s, 1), 8.16 (dd, 1H),
334 | 7.99 (dd, 1H), 7.54 {t,
1H), 7.34 (d, 1H), 6.92
{d. 1H), 6.6 (dd, 1H).

10 H 3.4-Cl, CH, [17 |oi 284, | (ad, 1H), 7.46 (dt, 1H),
282 17.39 (d, 1H), 7.24 (dt,
1H), 7.21 (d, 1H), 7.08
(d, 1H), 6.92 (dd, 1H),
6.83 (dd, 1H), 2.57 (s,
3H).




yield (% 47 MP. (O solid PREPARATI ON 32 346,
(CDC " S) 6.91 (dd, 1 6.89 (dd, |
(m 1H, 737 (m 1HW7.19 (m 1H),

5- CYANOwZs éosodsdP

stirrer,
8.7 mmol),

zinc (I1) cyanid

e (1.5 g,

H (s,
7.03
| CHLOROPH EN OXY) - BENZAL DEHYDE Under
3-neck round bottomed flask fitted with a refl ux condense
a mxture of 5-bronp-2-(3, 4-di ch¥’r ophenoxy) - benzal dehyde (3.0 g,
13 mmol) and

tetraki s(triphenyl phosphine) palladium (0) (1.5 g,

1|'|) ._59(

N2 i

1.3 mol)

dd, 1 H),

344 PCTI | BOO 00108 H- NIVR

6. 92 Augusty qu”
i

ried
gnetic

i n anhydrous

DVF (145 m }was stirred.at_roomtenperature while degassi ng wth N2 for 5
mn. After hEHPi ndwat apprio%hmatel {30 Cyietr| 9. n1 my/z | eNmMBeaChos)Was
judged conphetelby thin ljayer chronmatog %_@ph ( (H2[CI 2: hexanes) and|was
.allowed to ¢ool _to 10 roo 1t enperature. rea tl('Sn m xture was then
diluted with water and ethyl acetafe (EA nd stijrred anot her 10 m n The
wat er |ayer was sgparated,] FZLract ey tv g—:*rh EAsand oW he
.original EAjlayei, and waghed With{an aqgeousd"sol utiion (Sf ”‘%%%Wé l'ﬁl)l
(potassium sodiumtartratg tetrahydrate) folfl owediby acuebis, daCe.o6Tme
organic laypr was dried with Na2SPa, f|lterled and coj té%hg‘f’i ‘Eﬂ ygfm to
an oil. Thejoil was flashi{l5 chrompatogrpaphed on a|l15 )< cmc
silica gel,|elut{ng with ¢H2Cl 2: hekanes| (1: 1) to {obtdi{e3He title profuct
as a white polid| 1.5 g (60%, MP| 122+126 |C. Mags spectrum(GC/I\/S m z):
291 (nv), 262 El-clpuvn\uv\'r:} 1+10-4F(s 1L - H 1 8 A2 (d_1 H), 7 75 (dd,
1H, 7.53 (d. 1{/H)"°7. 257#1@’21 A76 o (@7 1 (595.d.(02 100,885 .. 10] | n
t he sane nner, | 4- cyano- 2- (3, 4di chl ar ogphengxy) - beazal |dehy de z\f\gsmpr(@par ed
fromthe corresppndi ng 4-brono-2- (B, 4-di chl gr ophepoxy)(- ?@" gseh%éj 3 cl ear
oil, 16% |Mass ppectrum (GC/ M5, nmlz): 291 (n¥). jH nmr Eﬁlfl‘ %0, 45
(s, 1H), 8.102 (d} 1H), 7455 (m 2H), 7.23 (M 1 H), 7.d1dm 1 , 6.196
(dd, 1 H).
13 H 3.4-F, H 68 | ol 234 (s, 1H), 7.93 (dd, 1H),
7.53 (dt, 1H), 7.23 (d,
1H), 7.17 (t,1H), 6.89
(m, 2H), 6.78 (m, 1H).
14 H 4-CH, CH3 {19 o 227 |(dd, tH), 7.38 (m, 1H),
7.13 (m, 3H), 6.86 {m,
3H), 2.63 (s, 3H), 2.33
(s, 3H).
15 6-CF, 3,4-Cl, H 79 | oil 336, | (s, 1H), 7.59 (m, 2H),
334 | 7.42 (dd, 1H), 7.14 (dd,
1H), 7.12 (m, 1H), 6.87
{m, TH).
16 5-F 3.4-(CH3), {H 53 | of 244 | (s, 1H), 7.57 (dd, 1H),
7.19 (m, 1H), 7.11 (d,
1H), 6.87 (dd, 1H), 6.81
(m, 1H), 6.75 (dd, 1H),
2.24 (s, 6H).
7 |H 3,4-(CH3), | H 60 | of 226 | (s, 1H), 7.91 (dd, 1H),




PREPARATI ON 33 25 4, 5- DI METHOXY- 2- FLUOROBENZALDEHYDE I n a flane-dried,
round- bottonmed flask fi d with a magnetic stirremd N2 inlet was

pl aced 4-fiuoroveratrol ™(0.78 g, 5.0 nmml, Aldric eni cal22@gpsi 20080 ni
of anhydyvows/sésp 22 August 2003 WO 00/ 50380 -31 PCT/|BOQ 02‘17,9%3&!@%082
After cooling to 01 C, titanium(IV) chloride (0.91 nl, é"mml)
was added, followed after 10 min. by a.a?#& chl or oret hyI nmet hyl ether (0.45
m, 0.575 g, 5.0 mol). The mxture was allowed to warmto room
tenperature and after 2 hr it was quenched with an excess of aqueous
sat urated NgHOO3—Fhe suspension was filtered through a pad of d.e. 5
(di atomceOLébr%%rt)ﬁy, the adueous phBse ety adtred WH-Rmaddoe,05)al
anounts of CHRCI 2 and thejorganic phases(%\ﬁve on‘q iRe and washed wi tH
wat er fol |l owed—byl-saturated aqueous Nadl, A t(er dryi'ng with MgSO4, the i
or gani ¢ sol yent s renoved in vacua to |give|l theftitlp7esnpoumd7as @twhite
solid, 910 ng. 'H-NVMR (CDCI3, d): 10.2 (js, 1H), 7./126 ( 1H),
3.93 (s. 3H), 3.89 (s, 3H 10 PREHPARATION B4 - 2-(3,4 ﬂﬂrg—{L&C%ﬁE&I%i
-5-BENZONI TRI LE Ynder N2 i h a singlie-nedk round batt onedn.faHa.sk7dddh 1&),
refl ux condg¢nser jand magnetic stirfrer, ja m xture!lof 3| élzgltscaji)or ophenol
(1.96 g, 12{mmol) and anhyfrous potjassi ym carbonatle (#.14 ¢g. ‘30 mmol ) {in
anhydrous NpN-di et hyl f ornani de (DNF, 5@ m){ was {reatled vvlth 2,5 15
di fi uor obenzd®i t 0@ (1. 39| $4-CLO o, Nadr i [Cd CheBs& al sCdr, a4 \f@lmﬁgﬂe W)
and heated to 95{ 100 C fof 18 hr. |The m xture was %hen coo? ed to 'room
tenperaturejand diluted with water | and|et hyl acef itk (7Eﬂ3 (mi B \(edOets, | ayer
was extracted with additiogpal quantities of [EA and the 1:H5A7 hayens)wesse
conbi ned, washedjwi th water, 2N Na@H, ter land finall y(d%alhxr at ed aguepus
NaCl. After|dryipng over MJS™, thej|sol vént was refoved cua to give a
tan solid. RO Mags spectrum (GCIMS)Y: mz 281 (n¥)| ' H|NWR (CDCI,, 300 VHz
d): 7.43 (d 194 H)4-Cr.37 (d&4-8,H), [ G4 261§ THS T3t g (o , 921 (m
2H). In a sjml elj f ashi on, the fol || ow ngy gbner;o(’)lni t iﬁf?s (%)' ﬂfi)he #6 mﬁ"g
wer e preparied, solated gfter flagh chfomatiogr aph$PQ( qil46cé. &b, 7.6 (i bn
w th 20% CH2A 2 | n hexanes): Prep. XYYield, m|z," H NWR Cz‘lgge?g“ga 1[;@ O/gg*r
355- CH33, 4-|C 22479, 277(ks, 1H), V.40 [d, 1H), 7} 30 (dd, 1 0

I8, 6.87 (m 2#). 2.3 (4, 3. 34 0cre3, 4 G 24b295) GIHA. 1 H, 1.
(d, 1 H, 7.17 (d, 1 H),
. 20 5-F 3.4- H 19 oil 260 | (s, 1H), 7.56 (dd, 1H),
{OCH,0) 7.18 (m, 1H), 6.86 (dd,

1h), 6.77 (d, 1H), 6.58
(s. 1H), 647 (d, 1H),
5.99 (s, 2H).

21 3-F 3,4-Cl, H 63 |foam | 286, [(s 1H), 7.76 (d, iH)
284 | 7.41 (m, 3H), 6.81 (s,
1H), 6.80 (s, 1H).

22 5-F 3.4-Cl, CH, |15 [foam 300, | {dd, 1H), 7.40 (d, 1H),
298 | 7.20 (m, 1H), 7.05 (d,
1H), 6.94 (dd, 1H), 6.80
(dd, 1H), 2.55 (s, 3H).

23 | 5F 4-Ci CH, |27 [foam | 266, | (dd, 1H), 7.30 (4. 2H),
264 | 7.15 (dt, 1H), 6.89 (d,
2H), 2.57 (s, 3H).




6.94 (dd, 1H), 6.70 (dd, 1H), 6.37 (d, 1 H), 3.78 (s, 3H). 37H3, 4-Cl 298265,
263(dd, 1 H), 7.52 (t, . 7.44 (d, 1 H, 0 WD 00/@0380 -32 0 22 August
2003 PCT/ 1B00/ 00108 PreMBRYYi el d, m z,' H NMR (CDCl " No. %P2 Augysi #A052H) |

6. 92 (mré:%&gg EPARATI ON 38

2-(3,4-D HENOXY) . . 5- FLUORO- N- METHYL- BENZAM DE A ni xtiri&B8p0¢ %02 ¢
(2.0 mmol) of 2-(3,4-dichl orophenoxy) 5-f I-2Br o- benzoic acid in 20 nL of 5
anhydr ous benzene was treated with 2 drops of N, N-di nethyl formam de (DI\/F)
followed by slow addition of 0.785 g (481 uL, 6.6 mwol) of thionyl
chloride. After heating to reflux for 3.5 hr, the solution was stirred at
room t enper atjUirer-ov&n ni ght  ake, concem at] edld nrmpaCL an/t o] &4-NRIR (cOCl, §hat |was
further azeot|ngped twice wifh fresh benze-rE@) T&Q%LE§I§ e was re-dissol ved
in 4 nL of trmLenF;and added to 15 oL of ‘T 3NA2 | n CH3OH (Al dri c
Chem Co.) atf 25 d. 10 Aftef 12 hr the m xture wag congentrated in vacuya

'\ﬂLIDf‘IIC I

and partitio betaEeenweat re-EHOAE h He€ ver was—then
' I addi T onal B SheTnd [he. b q. o Gl b 1024y 1t 4 Sheke

.extracted witlh additional B and |t'he ¢3imbii&d of
washed with water jfoll owed py saturdted agquequs Na(:12§34drne)d7wt(h|, MySP42
filtered andjiconcentrated to a brow] oil |whigh sloWy sp '66‘.%53
standi ng, 0.654 g.| 'Hnnr ({CDCI 3, 4Q0 WMHZ, S)|: 7.89 (dd o H’
h), 7.30 (bs| 1 H| NH), 7.09 (m 2H), 6.83 15 (m (2H), (28@5“(11-1) 3H)3(m
PREPARATI ON 39 2- (3, 4- DI CHLJOROPHENOXY - 51 FLUQRO- BENZONI [TRIWLE A fl anme-dried
flask contaifing N2 inlet and magnetfic stirrgr wasjchar(g with 2.9 g (18
20 mmol ) of 3, 4-dijchl orophegnol, 6.2]|g (45 mmal ) of |pot aSSI um car bonate and
50 mL of anhyfrouS-@ME W(tdu-Stirriing, 2908 [@i (15| oom) )(sor;H) 733 (m, 2H),
2, b-di fluorobenzonitrile (Aldrich Chem (o.) | was gg m_xt ure| was
heated overnight 4t 105 C, |cool ed td room t erfper at IF & 7d15 H‘ﬁrﬂl)tl SR
bet ween wat ef and |[Et OAc. THe aqueous | ayer was ree<tract‘e\ot mmtt‘DEnﬁ}%s:am
t he conbi ned|organic |ayerg were sugcess|vely washgd. (Fﬁ 4\@%3%,})2'[ 31
and saturated 25 aqueous NdCl . Aften dryjng with MySH, e
renoved to g|{ve the title groduct ag$ a |ight brown oil whlch sIovay
solidified, B2& g]HVBSS spdci@um (APCH3 ) (q8l n 00
MAz, S): 7.48 (d, {1 H, 7.37 (dd,1 H), 7126 (m wa (iz?l)l 74? rm)G 92
46 | 7.31 {s, 1H), 7.29 (s,

(m 2H).

1H), 7.21 (1, 1H), 6.92
(d, 1H), 6.88 (d, 1H),
2.60 (s, 3H).

27 | 5F 4-Cl H 60 | o 252, [ (s, 1H), 7.59 (ad, 1H),
250 {7.33 (m, 2H), 7.23 (m,
1H), 6.94 (m, 3H).

28 | 45-(OCH3), | 3,4-Cl, H 40 | ol 328, | (s. 1H), 7.25 (m, 1H),
326 |7.07 (dd, 1H), 695
(dd,1H), 6.85 (dd, 1H),
6.83 (dd, 1H), 3.92 (s,
3H), 3.85 (s, 3H)

29 | 45-(CH3), |3.4-Cl H 29 | oil 296, | (s, 1H), 7.67 (s, 1H),
294 |7.38 (d, 1H), 7.07 (s.
1H), 6.85 (m, 1H), 6.71
s, 1H}, 2.26 (d, 6H).

30 5-Br 3.4-Cl, H 90 |129- [ 346, | 104 (s, 1H), 8.03 (d.
132|344 | 1H), 7.64 (dd, 1H), 7.45
{dd, 1H), 7.15 (d, 1H),




22 August 2003 WD 00/50380 -33 PCT/1BOQO OO 08 PREPARATI ON 40 2-
3, 4- DI CHLOROPHENOXY - 5- BENZALDEHYDE A fl ane-gi ed flask cont ai n| ng
N2 inlet and nagnetic s™rrer was charged with 1.2 (9. 0 Zhfigpsi#003

pot assi wo gasgagnat e and 20 nL of anhydrous DWVF, foll owed b¥ﬁ’fﬁ%é%m% (3.15
5 mol ) of 3, 4-dichlorophenol, with stirring at roomtenpe ?ter 5
mn, 0.426 g (3.0 nmol) of 2. 5 di f | uor ob8fzaf dehyde (Al drich Chem Co.) was
added and the mixture was heated at 95 C for 18 hr. After cooling to room
tenperature, the mxture was diluted with water, twice extracted with
Et OAc and t ni-c extracts were washed wth water and saturated NaC
and dried o Sfepk/ﬁéem. Remgviah of t h&® sof Yieat| yave[ avdr PwNmRI{(CDBRZ) 1, | 10
whi ch was chwemat ogr aphed jon 230- 400 mes(h/)si I i(fcﬁ 3&}{?} ed with 5% Et OAc 95%
hexanes. The tif{le produg¢t was isolated ty e ropriate fractionsg as
a white lowynelting solid, 0.572 g. 'H nnr |(CDC1B, Lram-lzdd B)l),sagwj dd,

1H, 7.42 (d,1 H, 7.28 (m 1 H,{7.10 (d, {1 H, I-Q) 6. 87
(dd, 1 H). MeEXMALE 1 2 FLUCRO B P-TQ YIOXY BENZYLA VINE A flane dri ed
flask conta ﬁi ng ‘N i nl et |dfdCragnkti ¢ st r | eelidnal 348 rgedHit79 (GdOH-Her 20
of 1.0 MIithiun alum numhydride jn THE (640 mmoj 34l (df £ p_nq]@

foll owed byjan pdditional 10 nlL of anhydrous THH at rjoom rat'3
While stirrjng, P.341 g (1.5 mmol )| of {2-fl yior o- 6 (p- toﬂibl?)?(%/)nbeiﬂﬂaomﬁ'ile
(Maybridge Chem| Co. Ltd.| Trevilljett, |Tintagel, Cornvgh] 1H) QQ(M\@%added
sl ow y vi a syrmnge;——causthg—sofre—fi-d—feam-ng- Aflt er hr

(CHCI 3::CH3(H, 95:5) showed no starting materlal and two new very pol ar
spots. Wth ice 25 bath cooling, tRRERARATION 30aS quenched using 230 niL

H20, 230 nL 15% NaCH 200vANOn. §bicAtoRBP LhLring at room
tenperature, the m xture HER Xyl éﬁzm_ YDEhe pad was

washed further wit"AESYl P f'a%ﬂﬁ?%3-6?c*<cpm sotiamed fidmk 1 f‘(!:temwlthedeﬂm@amaaser

filtrate Svasandam mtraﬁ@cbmufaeuaﬁo | h [ S
iltrate nd @1zQ 5 t bofhoD- (B! J!lgﬁrr%rgd leno%&tggr?zagj]phy;gs,?:a Q\/I ﬁ\ya

h t 230- 400
a2, 1 Lgl%‘ ‘gd? ‘r’f:g‘”éL fe '8%9 %a'agrf %ﬁﬂ"&d@?kﬁ{ff'@@nm@@hmq)rp@ﬂadergs(op(dm of
the two spot’s? mpolF '”mhm@ﬁ(wﬁ Ol4g Inepyasoginzy bﬁfﬂgﬂ%gelﬂﬁl’hﬁﬁs@ﬁ!@deg%@’nb?\W
2032&_3) Ngﬁ\g féfpéefhw ughérpl’?gb%gp I_;#Jroﬂqjatel)g 89g C( fpr 29 npq):- g @@ct(oadvasyuc@ed
3.92 (s, 2HPomplel8 by (t8in YY) chromFRgrbiny, (53%, CIALhex s Al Vas 2RI to cool to

10 room temperature. The reaction mixture was then diluted with water and ethy! acetate (EA)

and stirred another 10 min. The water layer was separated, extracted twice with EA and
combined with the original EA layer, and washed with an aqueous solution of Rochelle sait
(potassium sodium tartrate tetrahydrate) followed by aqueous NaCl. The organic layer was
dried with Na,S0,, fitered and concentrated in vacuo to an oill. The oil was fiash
15 chromatographed on a 15 X 5 ¢m column of silica gel, eluting with CH,Cl,-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, mfz): 291 (m*}, 262.
'"H-NMR (CDCl,, d): 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).
20 In the same manner, 4-cyano-2-(3,4-dichIorophenoxy)-benzaldehyde was
prepared from the corresponding 4-bromo-2-(3,4—dichiorophenoxy)—benzaldehyde, clear oil,
16%. Mass spectrum (GC/MS, m/z): 291 (m*). *H-nmr (CDCly, d): 10.45 (s, 1H), 8.02 (d, 1H),
7.55{m, 2H), 7.23 (m, 1H), 7.14 (m, 1H), 6.96 (dd, 1H).
PREPARATION 33
25 4,5-DIMETHOXY-2-FLUOROBENZALDEHYDE
in a flame-dried, round-bottomed fiask fitted with a magnetic stirrer and N, inlet was

placed 4-fluoroveratrole (0.78 g, 5.0 mmol, Atdrich Chemical Co.) in 20 ml of anhydrous




WO 00/ 50380 -34 PCT/1B00/00108 Further elution of);he clhromat ogr aphy .
rovi ded the nore polar nponent, 2-(p- tolyloxy ylam ne, as a yell ow
gil, 0.082 g. 'H-NI\/R( ., 400 MHz): d 7.34 (d. 1M 7.122 ngﬂ)my()é 86

3 2.31 (s, 3H), 1.80 (bs, 2H NH2). the sane
ﬁrg{ho:;) t(ﬁ cﬁsﬁafol owi ng benzyl ami no conpounds of formula | (Wé% Q079103 H)
were prepared fromthe corresponding bendtnitriles VI: Ex.XYyieldMP.,
Cmz,"HNWR No. (% (HC salt)m (DVMBO d6, 5) 2H3.4-C1287198-2 11270, 268(bs,
1 HHC), 7.65 (d, 1H), 7.59 (d,- 1 H, 7-36 (m 2H), 7.22 (t, 1 H), 7.06
(dd, 1 H, 6.92 (d, 1 H, 4-00 (s, 2H). 35-F3,4-Cl 267190- 194288, 286(d,
H, 7.52 (ddSfHf:HAfe7c®ingtg,0° T, Kpnium. (RS chkitide (0.94) mi, 1.503, 613 mAk) wa@;,&%d( bs

2H)20 45- Qf33foﬂomgh %ﬁérz‘ﬂe?mr% W@ggicglgl%%%lhyf‘ma%‘:yl e;heéio %}% ]Sm ]05:7% g, %0 é-gm%g 'E‘H)
'24 00(4213 4- EDW@?WS i't%/s@@ warng Ry rgom ferpheratireSand( efter 2 )it wak @nérebd wlithHn,

d 1 SS satdir ( i a 3 e3H)'
2%t Sl o e e s B

[2-(3, 4-DF 5“?ﬁﬂﬁwmmaeﬁzwwma@mmmw@ MACEATE | n
a round- bot tmde!defdrmic Phdtst® dvevd h&nﬁnéﬂigﬁ@tv&a%h&i Iwith Slat@N fbidyedl I% gl’l g

3 0 | am ne hydrochl ori de % and
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1.2 m, 4.06 mofy) d d 80 0. .03 mmol)
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yel | ow bibwn PREPARATION 34 )
2-(3,4-DICHLOROPHENOXY)-5-BENZONITRILE

Under N, in a singte-neck round bottomed flask with a reflux condenser and magnetic

stirrer, a mixture of 3.4-dichiorophenol {1.96 g, 12 mmol) and anhydrous potassium carbonate
(4.14 g, 30 mmol) in anhydrous N.N-dimethyiformamide {DMF, 50 mi) was {reated with 2,5-
15 difluorobenzonitrile (1.32 g, 10 mmo!, Aldrich Chemical Co., Milwaukee, W) and heated to 95-
100 °C for 18 hr. The mixture was then cooled to room temperature and diluted with water
and ethyl acetate (EA), the water layer was extracted with additional quantities of EA and the
EA layers were combined, washed with water, 2N NaOH, water and finally saturated aqueous
NaCl. After drying over MgSQ4, the soivent was removed in vacuo to give a tan solid. .
20 Mass spectrum (GC/MS): m/z 281 (m*).
'H-NMR (CDCl,, 300 MHz, d): 7.43 (d, TH), 7.37 (dd, 1H), 7.26 (m, 1H), 7.12 (d, 1H),
6.92 (m, 2H).
In a similar fashion, the following benzonitriles of the formula VI were prepared,

isolated after flash chromatography (silica gel, elution with 20% CH,Cl, in hexanes):

Prep. X Y Yield, | m/fz, 'H-NMR (CDCl,, §)

No. % m+

35 5-CH, {34-Cl, |24 279,277 | (bs, 1H), 7.40 {d, 1H), 7.30 (dd, 1H),
7.10 (d, 1H), 6.87 {m, 2H), 2.34 (s,
3H).

36 4-OCH, | 3,4-Ci, 46 295, 293 (d, 1H), 7.44 (d, 1H), 7.17 (d, 1H),
6.94 (dd, 1H), 6.70 (dd, 1H), 6.37 (d,
1H), 3.78 (s, 3H).

37 H 3,4-Cl, 98 265, 263 {dd, 1H), 7.52 {t, 1H), 7.44 (d, 1H),




ion which was stirred overnight. To the resulting cloudy solution was
Zgljgtj 0.115 g 10 (3.05 | ) of sodi um borohydri de‘n_d sti I’I’2I n%uvxt/ias -
continued for 24 hr. Th®Preaction vvazI thﬁnqunChTh Wi tg g@&lﬁ §;ﬂq\/v;s

sti ther 2 hr and diluted wt t CAc. The aqugous,
rlrgzje basviwga\i‘\fis?dﬁ@satur ated aqueous Na2CO3, | ayered w th addi ?I onaq(?{)6 'l{gt OQAc
and the two-layered mxture was filtered t?ﬁrough a pad of diatonmaceous
earth (d.e.), washing the d.e. pad well with Et OAc and H2O. The Et CAc _
| ayer was combined with 15 additional extracts of the water |ayer and the
conbi ned or gapd pere-washed with saturated _agueous NaCl, dried with
MyS™4 and co‘nicrﬁ?rtratxed i n|{Vacuo td"ed.yenizow oi | 'H-BMB26DQ),, sMBSS Spectr uny
(APCI, nfz) [366, 364 (nt). "H NMRof CDAl 3+ 400 MHz): d 7.78 (s, 1H), 7.4:7)) "
(dd, 1H, 7.8 Syt —7704(s11H), 16 90 (dd, 1 H), 6.80 (dd, 1 H), 8. .
(s, 2H, 2.26 20 |The pre¢ceding oi | di g5 @eaH) A.9akhyzH)ous di etfhyl
et ,her was trle 0.199 g of naleic acid in 2 nL of acetone. The
‘m Xture was ‘i rotgh—a—thi-n—p of del to clarify the solutign

: : . 128 C
were filtered and washed with Et Zaﬁwﬁéﬁé&der vacuum mp 127-12

El enental anal ysis for C76H34Cl 2F3 | ated: C, 50.01, H 3.77,
N, 2.92. 25 Foun@*{3&0%LQEOHHEI\@)@’M-FNUO&@ﬂ‘mﬂgmnkggmmnganne:e';) gfed'
follow ng co ey £l oA S hydrogen, wer,e_p' :
. XYRONR Romp o o s B ok of O £l et 1o menaat it 26 s
found 7H324- EMHNLERS)ZENP IV BIEaEE BHNPCIONORON, N-dIiTeRF6 2 BmEeSOMES, foll'dwﬂ@)i( %g hsN
ot B 800 SO PR el
NRLR2np Cn17ﬁ, El ement al Anal ysis No. m#formula’c cal’c : n

4.77, N 4. 23"8Fezsolien ves RiKSdSt (9B E e A SBEAMISAABAGHHAER irCrebdo 2 takl

oil that was further azeotroped twice with fresh benzene. The residue was re-dissolved in 4
mL of benzene and added to 15mL of 1.0 M CH;3;NH, in CH;OH (Aldrich Chem. Co.) at 25 °C.
10 After 12 hr, the mixture was concentrated in vacuo and partitioned between water and EtOAc.
The aqueous layer was then extracted with additional EtOAc and the combined organic

extracts were washed with water followed by saturated aqueous NaCl, dried with MgSQ,,

filtered and concentrated to a brown oil which slowly solidified on standing, 0.654 g.

'H-nmr {CDCl,, 400 MHz, §): 7.89 (dd, 1H), 7.41 (d, 1h), 7.30 (bs, 1H, NH), 7.09 (m, 2H), 6.83
15 {m, 2H), 2.95 (d, 3H).

PREPARATION 39
2-(3,4-DICHLOROPHENOXY)-5-FLUORQ-BENZONITRILE
A flame-dried flask containing N, inlet and magnetic stirrer was charged with 2.9 g (18
20 mmol) of 3,4-dichlorophenol, 6.2 g (45 mmol) of potassium carbonate and 50 mL of

anhydrous DMF. With stirring, 2.08 g (15 mmol) of 2,5-difiluorobenzonitrile {(Aldrich Chem. Co.}

was added and the mixture was heated overnight at 105 °C, cooled to room temperature and
partitioned between water and EtQAc. The aqueous layer was reextracted with EtQAc and
the combined organic layers were successively washed with 2N NaQOH, water and saturated
25 aqueous NaCl. After drying with MgSO4, the solvent was removed to give the title product as
a light brown oil which slowly solidified, 3.5 g.
Mass spectrum (APCI, m/z): 281 (m*).

"H-nme (CDC;, 400 MHz, 8): 7.43 (d, 1H), 7.37 (dd,1H), 7.26 (m, 1H), 7.12 (d, 1H),
6.92 (m, 2H).



4.48, N 3.73: C 54.46, H 4.48, N -3.52 gHSg,géC|aH \ 3 a0 .
H5133- 298, C, SH15C1 2/l 135296 C4AHA04 . 35, ,

'THgg N 3.40 105-F 4-Cl HCH3208- 268. C14Hi 3Cl FNOH 209266%?§ﬁg@ﬁ2 PB4
N 4.63: WO bfsebsh, H 4.52, N 4.55 11H 4-CH t N(CH3) 2122264, el
262C4H404 C 60.40, H 5.33, N 3.70- C 60.46, H5.29. N 3.71 ClAHI4CINOC 12H
4-ClH NHCH3128-250, H 0 4 4 4 129248. 1/ 3H2®" C 58.46. H 5.09, N 3.79: C
58.26, H 4.87, N 3.89 135-F 3,4 C 2H N(CH3) 2174- 316, C15HI 4G 2FNO. HCl
175314C 51.38, H 3.89, N 4.16: C51.35 H 4.22, N 3.91 145-F 3, 4-Cl 2H
NHCH3202- 302, CL4Hi 201 2FNOHCI 203300C 49,95, H 3.89, N 0 22 August 2003 WO

00/ 50380 -37 PCT/1B00/ 00108 El emental RREPARALON 40°

10
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2+(3,4-DICHLOROPHENOXY)-5-FLUORO-BENZALDEHYDE

A flame-dried fiask containing N, inlet and magnetic stirrer was charged with 1.24 g
(8.0 mmol) of potassium carbonate and 20 mL of anhydrous DMF, followed by 0.513 g (3.15
mmol) of 3,4-dichlorophenol, with stirring at room temperature. After 5 min, 0.426 g (3.0
mmol) of 2,5-difluorobenzaldehyde (Aldrich Chem. Co.) was added and the mixture was
heated at 95 °C for 18 hr. After cooling to room temperature, the mixture was diluted with
water, twice extracted with EtOAc and the organic extracts were washed with water and
saturated NaCl and dried over MgSO4. Removal of the solvent gave a brown oil, 963 mg,
which was chromatographed on 230-400 mesh silica eluted with 5% EtOAC:95% hexanes.
The tille product was isolated from the appropriate fractions as a white low-melting
solid, 0.572 g.
"H-nmr (CDCl,, 400 MHz, §): 7.60 (dd, 1H), 7.42 (d,1H), 7.28 (m, 1H), 7.10 (d, 1H),
6.95 (dd, 1H), 6.87 {dd, 1H).

EXAMPLE 1
2-FLUORO-6-(P-TOLYLOXY)BENZYLAMINE

A flame-dried flask containing N, inlet and magnetic stirrer was charged with 6.0 mL .

of 1.0 M lithium aluminum hydride in THE {6.0 mmol, Aldrich Chem. Co.), followed by an
additional 10 mL of anhydrous THF at room temperature. While stirring, 0.341 g (1.5 mmal) of
2-fluoro-6-(p-tolyloxy)benzonitrile (Maybridge Chem. Co. Ltd., Trevillett, Tintagel, Cornwal,
UK) was added slowly via syringe, causing some mild foaming. After 4 hr, a tlc
{(CHCI;:CH;0H, 95:5) showed no starting material and two new very polar spots. With ice
bath cooling, the reaction was quenched using 230 mL H,O, 230 mL 15% NaQH and then 690
mL H,O. After 15 min stirring at room temperature, the mixture was filtered through a d.e.
pad, the pad was washed further with small amounts of CH,Ci, and the combined organic
fitrate was concentrated in vacuo to a yellow oil, 0.287 g. The oil was chromatographed on
10 g silica gel (230-400 mesh) eluting first with CH,Cl, then adding increasing percentages of
CH,OH. The less polar of the two spots, 2-Fiuoro-6- (p-tolyloxy)benzylamme eluted as a
yellow oil, 0.120 g.

Mass spectrum (APCI, m/z): 232 {m"), 215 (m"-NH,)

'H-NMR (CDCl,, 400 MHz): d 7.12 {m, 3H), 6.86 {m, 2H), 6.78 (t, 1H), 6.60 {dd, 1H),
3.92 (s, 2H), 2.32 (s, 3H), 1.72 (bs, 2H, NH,).

H
66,



Ex. xI YRBNR R2np, Cml z, formula CHN No. mtcal cul ated: CHN found 4.16: C
50.05, H 4.04, N 4.21 3gml55-FC 4 - (12 HNHCH312Q¢m 302, C14H12C 2ENQ %

130 300 C4H404 C 50.48, W 4.37. N 3.68: C 50.24, HW¥37, N 326%94y¢ HO0Rp |

3, 4- C12 Wb bly/kd3g) 2343, Not determined 341 17 3-CF3 | 3, 4-Clg HZ 82229-
366, Cl6HT4Cl12F3NOHCI 230 364 H20 C 45.90, H 4.09, N 3. 35: (é . 8, H 3. 82,
N 3.30 18 H 1 3,4-Cl2 CH3 N(CH3)2130- 31234-C16H47C 2NOHCI 133 310 19 H Not

determned 4 -CH3 H N(CH3)2 111- 242 Cl6H19NO C4H404 | 113 H20 C 66. 38, H
6.55 N 3.87: C |
Further elution of the chromatography provided the more polar cofnponent, 2-(p-
tolyloxy)benzylamine, as a yeliow oil, 0.082 g.
'H-NMR (CDCl;, 400 MHz): d 7.34 (d, 1H), 7.12 {m, 4H), 6.86 {m, 3H), 3.87 (s, 2H),
2.31 (s, 3H), 1.80 (bs, 2H, NH,).
5 By the same methad, the following benzylamino compounds of formula | (where R™ =

H) were prepared from the corresponding benzonitrites Vi:

Ex. X Y yield | mp., °C m/z, "H-NMR
No. (%) |(HCIsalty | m* (DMSO-ds, 5)
2 H 3.4-Cl, 87 198-201 270, 268 | {bs, 1H,HCI), 7.65 (d, 1H),

7.59 (d- 1H), 7.36 (m, 2H),
7.22 (t, 1H), 7.06 {(dd, 1H),
6.92 (d, 1H), 4.00 (s, 2H).

3 5-F 34-Cl, |67 190-194 288,286 | (d, 1H), 7.52 (dd, 1H), 7.31
(s, TH), 7.23 (dt, 1H), 7.03
(m, 2H), 3.99 (bs, 2H).

4 5-CH, 3.4-Cl, |54 217-219 284,282 | (d, 1H), 7.38 (s, 1H)', 7.22 (d,
1H), 7.20 {m, 1H), 6.99 (m,
1H), 6.87 (d, tH), 3.94 (bs,
2H), 2.28 (s, 3H).

5 4-OCH, |34-Cl, [37 [167-168 | 300,298 | (d. 1H), 7.52 (d, 1H), 7.35 (.
1H), 7.06 {dd, 1H), 6.82 (dd,
1H), 6.45 (d, 1H), 3.90 (m,
2H), 3.68 (s, 3H).




66.47, H6.40, N 3.95 20 4-CF3 13,4-C12 H N(CH3) 2131- 366,

. C 48 H
C16HL4ClI 2F3NOCAHA 133 3GgM0, - 2/3 H20 C 48.80, H 3. N 2. 85: 85,
3.77, N2.97 21 1 H 1 3WPF2 H N(CH3)2145- 264 ClSI—QZZNO 133%@%‘8@

. 15, 3.69: € 60.09, H WO 00/50380 -38 9 22 0 Q
ggT/ I Bog;(g%%gs%x. X YR3NR R2np, Cm z, El enental Anal ysis Wbc@ﬁu?a CHN

cal cul ated: CHN found 4.91, N 3.74 22 H 3;3%= F2HNHCH3101- 250C74H43F2NO

) H23 H
102C4H404 C 59.17, H 4.69, N 3.83: C 59.04, H 4.82, N 3.93 o
4- CH3CH3NH- CH, 114- 2420 .1 C16H19NOC 4 4 4 116/ 8H20 C 66.79, H 6.52, N 3.89:

-CF3 3, 4-C 2HN( CH3) 2166- 366, C16H14C12F3NOHCI
C 66.82, H6.58, N 3.95 24 6-CF EX/-&MPLE)G

[2-(3,4-DICHLOROPHENOXY)-S-TRIFLUOROMETHYLBENZYL]-D!METHYLAMINE
' MALEATE
In a round-bottomed flask fitted with a magnetic stirrer and N, inlet was piaced 0.331
9 g (4.06 mmol} of dimethylamiine hydrochloride (Aldrich) and 0.410 g (4.06 mmol) triethylamine

in 25 mL ethanol while stirring until the solution was clear. At room temperature, 1.15 g
titanium (IV}) isopropoxide (1.2 mL, 4.06 mmol) was added via syringe, followed by 0.680 g
{2.03 mmol) of 2-(3,4-dichIorophenoxy)~5-triﬂuoromethyl-benzaldehyde to give a yellow-brown
solution which was stirred overnight. To the resulting cloudy solution was added 0.115 g

10 (3.05 mmol) of sodium borohydride, and stirring was continued for 24 hr. The reaction was
then quenched with 6N HCI (~pH = 10), stirred another 2 hr and diluted with EtOAc. The
aqueous layer was made basic with saturated agueous Na,CO,, layered with additionai
EtOAc and the two-layered mixture was filtered through a pad of diatomaceous earth {d.e.),
washing the d.e. pad well with EtOAc and H,O. The EtOAc layer was combined with

15 additional extracts of the water layer and the combined organics were washed with saturated
aqueous NaCl, dried with MgSO, and concentrated in vacuo fo a yellow oil, 0.626 g.

Mass spectrum: (APCI, m/z) 366, 364 (m*).
'H-NMR (CDCl,, 400 MHz): d 7.78 (s, TH), 7.47 (dd, 1H), 7.39 (s, 1H), 7.04 (s, 1H),
16.90 (dd, tH), 6.80 {dd, 1H), 3.48 (s, 2H), 2.26 (s, 6H).

20 The preceding oil dissolved in anhydrous diethyl ether was treated with 0.199 g of
maleic acid in 2 mL of acetone. The mixture was filtered through a thin pad of d.e. to clarify
the solution and then was stirred at room temperature for 8 hr. The resuiting solids were
filtered and washed with Et,0 and dried under vacuum, m.p 127-128 °C.

Elemental analysis for C1H44ClF,NOeC,H,0, calculated: C, 50.01, H, 3.77, N, 2.92.

25  Found: C, 49.93, H, 3.85, N, 3.04.

In the same manner the following compounds of formula |, wherein R is hydrogen,

were prepared:

Ex. X Y R® INR'R? [mp,°C [m/z, | Elemental Analysis

No. m* formula CHN
calculated:CHN
found

7 H 34-Cl, | H | N(CHy), | 173- 298, | C,4H;sCl,NOHCIeH

174 296 | ,0
C 54.16, H 4.85, N
421: C 54.02, H




168364C 47.96, H 3.77, N 3.49: C 47.95, H 3.81, N 3.48 25 6-CF3

3, 4- Cl 2HNHCH3123- 352, C1, 2C12F3N0 125350C4H404 C 94, H ?Zj,ﬁ' glt%mg,o: C
48.90, H 3.58, N 3.23 C 26 5-F 3, 4- HNHCH3123- 2 HCA4 Y _

(OHB) 213kfohRs@9, H 5.91, N 3.73: C 63.89, H5.91, N 3.760
3, 4- HNHCH3118-242C H NO C 16 19 44 4 (CH3)2119C 67.20, H 6‘.’%@."61: C
66.91, H 6.48, N 3.96 0 WO 00/ 50380 Ex. -¥o. 28 29 30 31

Ex. X Y R? NR'R? mp, °C | m/z, | Elemental Analysis

No. m" formula CHN
calculated:CHN
found
477, N 4.23

8 H 34-Cl, |H |[NHCH, | 126 284, | C,,H,;C,NOs%

282 | CH,0, C 54.42, H
448, N 373 C
5446, H 4.48, N

3.52
Q H 3,4"'C|2 H NHCsz 133"‘ 298, C15H150|2N0.
135 296 | C,H,0,

C 55.35, H 4.65, N
340: C 5516, H
4.68, N 3.40 |
10 5.-F 4-Ci H | NHCH, |208- {268, | C,HCIFNOSHCI
209 266 | C 55.64, H 4.66, N
463 C 5564, H

4.52, N 4.55
11 H 4-Cl H™ | N(CHy), | 122 264, | C,HCINOe
262 | C,H,0,

C 60.40, H 5.33, N
3.70: C 60.46, H
5.29, N 3.71

12 H 4-Cl H [ NHCH, 128|250, | C,H,CINOeC,H,O,
129 248 | «1/3H,0 C 58.46, H
508, N 379: C
5826, H 4.87, N
3.89

13 5-F 34Cl, [H |N(CH), | 1774- | 316, | C,sH,CLENOSHCI
175 314 [ C 51.38, H 3.89, N
416: C 5135 H
4.22, N 3.91

14 5-F 34-Cl, |H [NHCH, [202- |302, | C,HCLFNOsHCI
203 300 |cC 49.95 H 3.89, N




32 33 4-CF3 4-C 5-F 3-F 5-F 5-F Y 3,4-A 2 3,4-Cl12 3, 4-

3,4-C2 4-Ad 341 4-F 1

August 2003 m z,
WO 00/50380

m NH f 164 166 NHCH3 132- 133

-2 RBRHHHHCH CH3

-37-

(OCH20) 344-Cl1

2, agt 2oz

PCT/TB00/00108

2 -
0 22
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Ex.
No.

R:i

NR'R?

mp, °C

mfz,

Elemental Analysis
formula CHN
calculated:CHN

found

4.16: C 50.05 H
4.04, N 4.21

15

5F

3,4-Cl,

NHCH;

129-
130

302,
300

CuH,CLFNOs ¥
CiH O, C 50.48, H
437, N 368 C
5024, H 437, N
3.68

16

5-NO,

3,4-Cl,

N(CH;),

343,
341

Not determined

17

3-CF,

3,4-Cl,

N(CH,),

229-
230

366,
364

C1H14CloF;NO+HCle
H,0 C 4590, H
409, N 335 C
45.70, H 3.82, N
3.30

18

3.4-Ch,

N(CH,),

130-
133

312,
310

Ci6HizCLNOeHCI

Not determined

19

4-CH,

N(CH,),

111-
113

242

CyeHisNOs C,H,O,e
% H,0 C 66.38, H
6.55, N 387: C
86.47, H 640, N
3.95

20

4-CF,

3,4"0'2

N(CH;),

131-
133

366,

364

C16H1CLF,NOeC H,
Op 213 H,0 C
48.80, H 3.96, N
2.85: C 4885, H
3.77.N2.97

21

3,4"]:2

N(CH,),

145-
147

264

CisHsFaNOe
C.H,0,

C 60.15, H 5.05, N
369: C 6009, W




NHCH3 1 96-97 1 276 NHCH3 138- 302, 140 300 NHCH3 k 127 316, 314 NHCH3

173- 282, 175 280 NH 51- 152 PCT/ |1 B00/ 00108 E nt al Qgg éﬁéts%go?)
formul a CHN cal cul at ed? N found C15H12C12F3NO H404 C 3. 46,

N 3.00: oo fhafdg. H 3.22, N 3.06 Cl4HI2CI13NO CAH404 C 49"&? B@émg
3.24: C 49.89, H 3.49, N 3.25 CI5HI4NO3. C4H4O4 C 58. 31, TR 3. 57:

C 58.34, H 4.38, N 3.62 Cl14H12CI 2FNO CA4P&04 C 51.94, H 3.87, N 3.36: C
51.96, H 3.87, N 3.44 C15H14C12FNO CAH404 C 53.04, H 4.22, N 3.25: C

53.23, H4.21, N

Ex. X Y R® NR'R? mp, °C | m/z, { Elemental Analysis
No. m* formula CHN
calculated:CHN
found

491, N3.74

22 H 3.4-F, H NHCH; | 101- 250 | C HFNOe

102 C,H,0,

C 5917, H 469, N
3.83: C 59.04, H

4,82, N 3.93
23 H 4-CH, CH, [NHCH; [114- [ 242 | C H,yNOSC,H,0,e1
116 /8H,0 C 66.79, H

652, N 3.89 C
6682, H 6.58 N
3.95

24 B-CF, 34Cl, |H [N(CHy), [166- [ 366, | CH,CLE.NOSHCI
168 364 | C 47.96, H 3.77, N
349: C 4795, H

3.81,N 3.48
25 6-CF, 34Cl, [H [NHCH; [123 | 352, | CiH,CoF4NOs
125 350 | CH,0, C 48.94, H

345, N 3.00: C
48,90, H 358, N

3.23
26 5-F 3.4- M INHCH, [123- 7[260 | C,H,FNO= C,H,0,
(CH3), 124 C 6399, H 591, N
3.73: C 63.89, H
591, N 3.760
27 H 3.4- H [ NHCH, [118- [ 242 | C,HeNOs C,H,0,
(CH3), 119 C 67.20, H 6.48, N

3.91. C 6691, H
6.48, N 3.96




3.23 C15HI5CI FNOHCI C 56.98, H5.10. N 4.43: C56.90, H 5.34, N 4.42
Ci 4H12C12FNO. C4H404 C gQ.31, H 4.10, N 3.26: C Oﬁ Augu%l%%g %ﬁ
00/ 50380 -40 PCT/1B00/0O 8 El enental Anal ysis EX. or mJI a

CHN No. ted: CHN found 50.28, H 3.93, N 3.24 3 3550(:H4 a
HNHCH3 %@ﬁ%«h&h@c SH, 5CI2NO2HCI . 1 2 141 312 14 H2O C 51. 01PCEIBRos9108 3. 97

C 51.08,H ;1 54: N 3.91 36 H 4-Cl CH3NHCH33%47- 264, C, SH15CI NOHClI 149 262 C
60.41, H5.74, N 4.69:C 60.02, H ' _

Ex. X Y R* |NR'R* [mp,°C [m/z, | Elemental Analysis
formula CHN
caiculated:CHN

No. ) m

' found

28 4-CF, 34-Cl, | H |NHCH; [164- | 352, | C,gHysCl,F,NOw
166 350 | C,H,0, C 4894, H
346, N 3.00: C
49.02, H 322, N
3.06

29 4-Cl 34Ch |H |[NHCH, [132- [318, [C,H,.ClLNOs

133 316 | C,HO, C 49.96, H
372, N 324: C
49.89, H 349, N
3.25

30 5-F 3,4° H [ NHCH; |96-97 [276 | C,H,,NOs C,H,0,
(OCH,0) C 58.31, H 4.63, N
3.57: C 5834, H
| 4.38,N 3.62

31 3F 34Cl, [H |NHCH, [138- 302, | C,,H,,CLFNOs
140 300 | CH,0, C 51.94,
387, N 3.36:
51.96, H 3.87, N
3.44

32 5-F 34-Cl, [|CH, |NHCH, |127 316, | CygH1Ci,FNOe
314 | CH,0, C 53.04, H
422, N 3.25
15323, H 421, N
3.23

33 5-F 4-Cl CHy I NHCH; [173- [ 282, | G,H,,CIFNOSHCI
175 280 | C 56.98, H 5.10, N
443: C 56.90, H

O T

O

5.34, N 4.42
34 aF 34-Cl, |H [NHCH, [151- C14HzCL,FNOe
152 CH,0, C 5031, H

410, N 326: C




5.74, N4.65 37 5-F 4-C HN(CH3)2 103 282, C15H15CI FNO 280 C4H4O4C 57.65, H

4.83,N 3.53: C 57.74, H 2 N 3.47 38 4,5- 3, 4-C ZatiNHCH3
C16H17C12NOBHC (OCHs)zﬁ 342 C 47.37, H 5.20, N 5: c47.12§2§“9|§—\é‘%°§’33,_
N3. 49 3SvdoBs03s 4- C12 HNHCH3 312, C16H17C12NOHCI ( CH3) 2310 gg§0431 H 5. 23,
N 4.04: C55.84. H 4.80, N3.80 40 5-Br.3,4-Cl 2 HNHCH3 206- 3§471B00/00108
Cl4H12Br Cl 2NOHCI 210 362 C 42.30, H 3.3040N 3.52: C 42.13, H 3.13, N 3.36
41 4-Br '3,4- Cl2 HNHCH3 185- 364, Cl4H12BrCl2NO HCl 189 362 C 42.30, H
3.30, N 3.52: C 42.03, H 22 August 2003 WD 00/50380 -41 Ex. 1 XYR3N Rl
R2np, Om z, No—m= 421 H _4- SCHIHN( )2171-274 173 431 H
3, 4- O 2HNHCHS162- 2p8, 164296 444- OR’3, WNERE HNHGHSC 2D0v23 0PE eRBRa0 Andbhis BO2-
3, 4- ] 2H\HCHRR02- 376, NHCH3204374464-(0CH3 3,14- O 2H\( CH3) 2113-328, 115826
475- CH3 3, 4} C12HN([CH3) 2196- 312, ormuta N

calculated:CHN

found

50.28, H 393, N|

3.24

35 5-OCH, | 3,4-Cl H NHCH, | 140- 314, | C,5H,sCI,NO #HCle1
- 141 312 [/4 H,0 C 51.01, H

471, N 397 C

51.08, H 454, N

3.91

36 H 4-Ci CH3 [ NHCH, | 147- 264, | C,gH,;CINOSHCI

149 262 | C 6041, H 574, N

469. C 60.02, H

5.74, N 4.65

37 5-F 4-Cl H N(CH,), | 103 282, | C,H,-CIFNOe

280 |C,H0O, C 57.65 H

483, N 353 C

57.74, H 4.82, N

3.47
33 45 3.4-Cl, H NHCH, | 143- 344, | CygH,;CINO,eHCI
(OCH3), 145 342 | C 47.37, H 5.20, N
3.45: C 47.36, H
4.93, N 3.49
39 4.5 3.4-Cl, H NHCH, 312, | C,gH,;CLLNOHCI
(CH3), 310 | C 5543, H 523, N
404: C 5584, H
4.80, N 3.80
40 5-Br 3,4-Cl, H NHCH, | 206- 364, | C,H,BrCLNOHCI

210 362 | C 42.30, H 3.30, N
3.52: C 4213, H
3.13,N 3.36

41 4Br 3.4-Cl, H | NHCH; [185- 1364, |C,H,,BrCLNOSHCI
189 362 | C 42.30, H 3.30, N
3.52: C 4203, H




198310 PCTI 1 B00100108 El enental Analysis fornmula CHN cal cul ated: CHN
found 3.07, N 3.33 Cl6H -HCJ Not determ ned Clagl SC12 | . 32,
H 4.55, N 4.22: C 54. OS?GOS .76, N 4.17 Cl15H12C12] HC1 T%Hg&“%ggﬁén, H
3.91, Nyl bpsoskp 51 82, H 3.80, N 7.83 CI5HI6CI2N203S-HOA _C 43. 75f H 4. 16,
N 6.80: C 43.66, H 3.88, N 6.37 Cl6HI7C12NR- C4H404 C sHCHIBOOMOI0 75 N
3.17: C 54.34, H4.59, N 2.97 Cl6H17Cl2N-HCI C 55.43, H5.23, N 4.04: C
55.28, H 5.12, N 4.00 EXAMPLE 52 (2_FLUOR0O16-(P-TO _
LYLOXY) BENZYL) - DI METHYLAM NE MALEATE (I, R12 = CH3) Under N2, a solution
of 0.120 g (Q. 52 ) of 2-fluoro-6-(p-tolyloxy)benzylamne 5 (from
exanpl e 3) i1&*2 nL|{df CH3OHYwas trgt eNRIRZh PAb, 40l | (#z, S b ERFGH Fnagdidy

aqueous forfpjedehyde (Al dr{ch), prioducing a splid pf eqi’p ate. Sodi um
triacetoxyborohydriide (0.319 g, 22| Aughst 2008 WO 0Qfbo3grm+a CHN

calculated:CHN
found
3.07, N3.33
42 H 4-SCH, H N{CH,), | 171- 274 | C,gH,sNOSeHC| Not
173 determined
43 H 3.4-Cl, H NHCH, |162- | 298, CisH,sCLNOsHCI

164 296 | C 54.32, H 4.55, N
N 422: C 5405, H
- 476, N 4.17

a4 4-CN 34-Cl, |H |NHCH,” [200- |309, | C,.HwuCLN,0eHCls
205 307 | % H,0 C 51.75, H

381, N 805 C
51.82, H 3.80, N

7.83
45 580, 134-Cl, |H T|NHCH, [202- | 376, | CpuHuCLN,0.89HC]
NHCH, 204 374 | C 4375, H 4.16, N
6.80: C 43.66, H

3.88, N 6.37

6 4-OCH, [34-C,  [H [N@Hy), [113- | 328, | CpgHyCLNOye
115 326 | C,H,0, C 54.31, H

478, N 317: C
5434, H 459, N

2.97
a7 5-CH, 34-Ck,  |H [N(CHy), [196- | 312, | C,;H,ClL,NeHCI
198 310 | C 55.43, H 5.23, N
4041 C 5528, H
5.12, N 4.00

EXAMPLE 52
(2-FLUORO-6-(P-TOLYLOXY)BENZYL)-DIMETHYLAMINE MALEATE (I, R = CH,)

Under N,, a solution of 0.120 g (0.52 mmol) of 2-fluoro-6-(p-tolyloxy)benzylamine
5  (from example 3) in 2 mL of CH,OH was treated with 215 mL (2.86 mmol) of 37% aqueous
formaldehyde (Aldrich), producing a solid precipitate. Sodium ftriacetoxyborohydride (0.319 g



-42 PCT/1B00/ 00108 1.43 mmol) was then added, producing sone foam ng before

: AR Caht
becom ng a clear sol uti After stirring at roomgaenper at Woen RVES BNt
H20 andgEt OAc wer e adde t he aqueous | ayer was l‘her extra ‘%5 th

rgani c | ayers were conbi ned and vvashed with H20 and
sE;toj(r:ét 2@% ?éaA?t er dry?/ng over MySO, the solvent was r &3 IBIAHGacu0
togivea 5 1light yellowfilm 0.110 g. Mzss spectrum (APCI, mz): 260
(m'). "H-NWR (CDCI 3, 400 MHz): d 7.28 (m 1 H), 7.14 (m 2H), 6.2952(m _
2H), 6.83( t. 1 H, 6.5 (d, I H, 4.38 (s, 2H), 2.79 (s, 6H), h33(38
3H). The crude am ne (84 ngy) was dissolved in Et20 and treated wt ngy
(1 equiv.) of 1-43onphliveasdheacidded, prouging S@fne&@z&ﬁi@gﬂ@aforé\f)é@hl éézéér%gluﬁén rARM

f s washed with
e anpure s S S S 4G S o o

title product UifgrFxtracied Y@JBE@ACEPWMO&QGH&H&P%wereffmrnbiﬁeﬁIdﬂz&ﬁléi@ae@‘”vlﬂm 0

cal cul at ed: Candut@8ed Nach. %rd %%zﬁ”é“gsg"ﬁ%%sv& n‘??l% o YﬁgL'”S" 91, Lgmsﬂg
o EXANPLEFSS"Q%U@% m%gﬂ% ratus bottle, 0.265 g of 10%
HYDROCHL ORI’ DE 9a 250 mL Parr appa

Pd on carbon was tMestspectuint (P8 nirt): MO(»E?‘PAC and 0.53 g (1.55 mml) of

2 ] -di et hyl am ne (prepared as in
brepar at i on 1) 1ol | oue GaCh SPOGH T 2ELE1 E0aLium. 2P 90 i arb G & 1),
hydr ogenat ed éﬁe golH)p4. é%{s affl). BiZ9 {s0BHPO.3M N 3HAt Which ti rrfegoNZ}-l?:EltBI ng
added 1o aghust &he aret a6 dar Ml E P end Bt v st (s cpuie of
d.e., wash? ng™#fieagad %\ETthPfHEQDD%mdAfEE Sikdng dtreom tengenitre iY@ ts, W8 fudiite sohd
_conbi ned, masémdxawné?edﬁ@vmademwgn%ﬁl%ﬂ.omﬁ&ft?\/gfén‘?fjdngéé ?%ewtg%auunmo G

n oil
gigcegtlrlat ?EL 9% |“§4€Pf&6'6°t|\?ﬁ12)147ﬂ48i°039 (m 2H), o1 (m 3H, 6.70 (dd,

. ved at ed
Y 5250 2 il ot C s s leaagh oL B 20eg gt o
for 2 hr. angjflgqtéred AHgé é lng in vacua, the title product weighed
0.286 g, M p. 228 C EXAMPLE 54 N ESAN!-PDE@EILO?ODHENOXY

- 3- DI METHYLAM 3 ;Hy[g,eﬁg KoppA g:¢' >
of 0.130 0. TITD ' L
yI) pheny?a(m ne hydrochl ori de (fromY@RﬂQML@BBE in3 m_ of toI uene at

Under N,, in a 250 mL Parr apparatus bottle, 0.265 g of 10% Pd on carbon was

treated with 30 ml. of EtOAc and 0.53 g (1.55 mmol) of [2-(3.4-dichlorophenoxy)-5-

20  nitrobenzyl]-dimethylamine (prepared as in Preparation 1) followed by 2 drops of acetic acid.
The mixture was hydrogenated at 40-45 psi of H, for 80 min, at which time no starting material

was visible by tlc (90:10 CHCI,:CH,0H). Saturated NaHCO, was added to adjust the pH>7

and the solution was filtered through a pad of d.e., washing the pad with H,O and EtOAc. The

organic layers were combined, washed with H,O and saturated NaCl, dried over Mg30, and
25  concentrated in vacuo to a tan oil, 0.325 g.

Mass spectrum (APCH, m/z): 313, 311.
'H-NMR (CDCl,, 400 MHz): d 7.39 (m, 2H), 7.21 (m, 3H), 6.70 (dd, 1H), 4.52 (s, 2H),
2.89 (s, 6H).
The ofl was dissolved in ELO and treated with 2.1 mL of 1.0 M HCl in EtLO (Aldrich),
30  stirred at room temperature for 2 hr. and filtered. After drying in vacuo, the title product
weighed 0.286 g, m.p. 228 °C.
EXAMPLE 54
N-[4-(3,4-DICHLOROPHENOXY)-3-DIMETHYLAMiNOMETHYLPHENYL}-ACETAM!DE
HYDROCHLORIDE
35 To a suspension of 0.130 g (0.375 mmol} of 4~(3,4-dichlorophenoxy)-3-
(dimethylaminomethyl)-phenyfamine hydrochloride (from example 53) in 3 mL of toluene at




22 August 2003 WD 00/50380 -43 PCT/1BOO 00] 08 room tenperature, under N2,
was agded 110 mL of tri ylam ne. After 2 hr, 28 0.394, %H %JOP
acetyl chloride was add and the m xture was stirr anot her ore
being QibybseisyM th Et OAc and saturated aqueous NaHCCS. T\h\gpgﬂﬁeous | ayer
was further extracted wth EtOAc and the organic |ayers 4
washed with H20 and saturated NaCl, 5 dri48d with MgSO4 and concentrate to
atan oil, 0.116 g. Mass spectrum (APCI, nmlz): 355, 353. The crude product
was dissolved in Et20 and treated with 330 nL of 1.0 MHCl in Et20 ﬁfter
stirring at roomtenperature, the solids were filtered and washed wt a5
smal | ampunt'SOBfSTERSIEIUre, HBYET de.iveas doded ARUOLtad tripthyleminae Afiet b e, 806U ¢d.304

my, mp. 199- rﬁr@&) Gfaééﬂyl Eh@ﬁ@”'\fvé’é adﬁ@é‘la)ﬁ'th% Ex%lu?%lmgg glgrgg anpther 4, hr Eeforgd)egmﬁ H

oun
: gl ]7_ S 18(|\:|| 2 g 2 géﬁ %Ek%cgmd saturated aqueous NaHCO The aqueous Iayer was further extracted

-(3, 4-Di mLoszoﬁHaNax\émahgbtgaﬁmyEMe RYRREE, WMred YRR LR afed trfa

-,4 DI CHLOROP L%o CID 15 Under N2 in a round-

flask fi ttedl?ﬁ ﬁYh Mgsﬁ X 88%%%%%% AU NEgHE€ ¢ stirrer were placed 6.37
g

31

a
I) of

(19.55 rnnol ) ofMasssPestiuoarBEhara: 38AMBS3. 2 g (19.55 nmo

4- di chl or Ophen0|The(cl?|9&ehprt35LQW£4 giééo% E,]b qua t:’gatfz%lwv\g 135 ﬁ“L of8%,0 %'H%gngﬁ
of anhydrous _t gl uene. Aft stirring o dry 26
mol ) of copfel- (415 %tt""rgl ﬁdg@‘gé@rh%ﬁﬁ@urhf tzazcgdsé w;;rra%%redtaﬂd a“sh@c% émtﬂhe bS 9

ol fnobnté b O tRerl REHORSBERI 6 gRE

(mgt hgd [ )Coial gCttl on %)f tCzechosl ovak t| gn chen E P bo I"cFat %)%%%2 1975, vol .

40, p728)'° were adlRSEUR Frpbrris ﬁ?'%tfq}?fef%éér"hm HGo% efzoorz Ba'edrnﬂg?ntzrr;t
Priogress of 696 Fopadtd,@0.51a8. 5. 1@WDRid.e8.ed using thin layer chr onat ogr aphy
(tlc), eluting with CHCl 3: CH3OH: AcOH (9: 1:0.5§. After allow ng the
reacti'on to cool to roomtenperature, t was diluted with water

and Et QAc; Ei&(CatRESIORQRIPENQINS-5aRLLDRG RITENY L PYRRDLINME ﬁwénbe}@éhr@ec}] eazo
with additional EaOgs 42§cﬁggRapggnE§;§£h§£%& I ned, was

C
and saturated Na

Rerovad A0 sol vent in vacua
gave a dark HrEsNzdPapen-kettpmediiagk Gitehwittna mefiuk woreleader ahd trlagnebit @d‘k&itwe?é"d

d 5- e¥=Tak | e t ti o
(15 mo0) o h2e (34 chrars R’ﬁﬁen%ﬁ'“yimﬁa TR % sl trRlippasrioln ©
no. 5) in 25“:'8{1 E’E%ﬁ@e dbitsarkee; Y/I5in B9 fULafrﬂmhy@@JSttplaameedAﬁer atlrﬁr)g’l nge

with 5.8 nL é&5Snigureniol )5 @fn., 296+g 4. ﬂ@ﬁ@éﬁ)l)f &@&gﬁér {y trlﬁé&r&hetﬂarﬂﬁlfﬂggw (F+p89r dto

i SOpr opano
et 08 T oty el v e o
concent r % edf“?thod/ a‘c@o"etcoorapfp@mhmatm (BhemM&ﬂ cﬂmnun%ﬂ:dd\% edsm tvhi. we g&fza)@md

washe
\ev); E ;?Ct ?ﬂeft et:/!\n&té %bcstéac![ g;‘r.tz %he d’h Qtug_\@ ﬂt’jﬁtg F cﬂverggﬁtysgerpgr th%lﬁefctlon was

concent r at egnenitored using thin {ayer chromatography (tlc:) eluting with CHCI,:CH,OH:AcOH (9:1:0. 5).
After allowing the reaction to cool to room temperature, the mixture was diluted with water and

EtOAc; the aqueous layer was acidified with 6 N HCI and re-extracted with additional EtQAc.
25 The organic layers were combined, washed with H,O and saturated NaCl and dried over
MgSQO,. Remotral of the scivent in vacuo gave a dark brown colored ait, 2.6 g, as a mixture of
tile product and unreacted 5-fluoro-2-iodobenzoic acid.
Alternatively, a solution of 4.28 g (15 mmol) of 2-(3,4-dichloro-phenoxy)-5-
fluorobenzaldehyde (Preparation no. 5) in 25 mL of acetone was cooled to 5-10 °C and
30 treated via syringe with 5.8 mL (15.6 mmot) of 2.67 M Jones reagent *. After 1 hr at this
temperature, the reaction was quenched with 8 mL of isopropanol, allowed to warm to 25 °C,
and filtered through a pad of d.e. The filirate was concentrated in vacuo to approximately
volume, diluted with water and extracted several times with CHCl,. The organic layers were
washed with water, then with saturated NaCl and finally dried over MgSO, and concentrated
35 to provide 2-(3,4-dichlorophenoxy)-5-fluoro-benzoic acid as a tan salid, 4.19 g. "H-nmr
(CDCl3, 400 MHz, 3): 7.78 (dd, 1H), 7.38 (d, 1H), 7.27 (m, 1H), 6.98 (m, 2H), 6.81 {dd, 1H).



35 to provide 2-(3,4-dichl orophenoxy)-5-fluoro-benzoic acid as a tan solid,
4.19 g. 'Hnnr (CDC13,4800 MHz, 5): 7.78 (dd, 7.38 ( 27
(m 1 H, 6.98 (m 2H . 81 (dd, | H. 22 AugustH,B V\oo%/qfé@g%fz%i”

PCT/ | BOOwBQdRessp44 *Jones reagent was prepared from13.4 g_of chrom u
trioxide and 11.5 nL of concentrated H2SO4, diluted to a FFWQP"%%FW%E of
50 mL with H20. B. 2-(3,4-DICHLCRCPHEhEMY?LS-FLUORO~BENZC1C ACI D ETHYL
ESTER The preceding mxture in 75 nL of ethanol was treated with 1 nL of
H2S04 and heated to 5 reflux for 7 hr, then stirred overnight at room
tenperature .The sol vent was renoved in vacuo and the residue was dissol ved
in Et OAc, Wet FPARBRIr3s PaRea dred Sdqueimhontiar Co8dandd themt. whE@kentAidier

drying W|th N@Wdllt&é&b%@héﬂ@ﬂ&m&\@%&#@n@{ﬁ-bed to give a brown oil, 2.1 g.
"H nnr (CDCI 3, 400 31 (d, 1 H, 7.22 (m 1 H)),
7.03 (dd, 1 H), 6%92NHZZ(3 EL%LS*ROEHENQNYQFWORQBENZMAgiabemmrgsma 3H).

10 C ﬁjz (3 Jh@lp@laammm o WPBKABINE @it i 1NHL-or PYEBR | i 1N
bi s-(trinet h?/ fdr?%r e ]E%ri‘reci leﬁf:n(g?if Ay I?H)p@‘i’gﬁef o5 SP'VﬁB*QN@tfﬁmﬂ‘eﬂd imvatuo

cooled to - Gnﬁhﬁfﬁsll@EM§ dissq\@d 31 BtCuhc, Wasddithrwandr) s#tfratéd aqueous NaZCO and then

Vi nyl - 2- pyrr ghicdi pRH V|as ring Aft er
stirring at this 15 ﬁé}(&@e‘?ﬁ@& ‘forg]sloggm Wafﬁ@‘f?f%%‘&i’?i‘éf% M %'s{?érg i -20
m of THE waSMatid¥ds ¢80 pirdiice6a (ddred). MB1bAtK, Sab whi o), 78I (8d,HAS! §162 (Was
stirred at roapsye(Renay, ke d o), {4olraythen diluted with water and Et OAc.
The aquggpjs | ayer was further extracte with Et OAc and the organic | ayers
were co ned, Waghed MME&LOBQRHEHPW%-EHUQEQBENa@IYE]eh -oneL- \pSO4 and
concent r at edPYﬁamomacmaoNe a tan foam 2.18 g. This material was used

wi't hout puri i Q | 1o 20 ste (3,4-D
|CH|_G?GDHENO%’%§£§' ﬁ?%&@ﬁﬁﬁ@ L (V\é %QTT “E“‘H”‘PWR&MEB*“MEUQMI%BJHFQ
mat Sr i al was(AoabChed. Qs I»baslb@rréﬁ_armfco&&j kCho a@dmn@fm%e@ aggr d$§1 g},ﬂw of 1-
produci ng a oxane was addé

resul ti ng SO\|gU!tI %yrpcgg&\b\gést(@%*c f &%881 %} E(‘J’&F t9 Sﬁ%l"‘aSBVrWBet oARfr viringbatathic
sol ut i on’> ThHeMp&aKLs bh TWastherrtisedias Bibylistdn in St &t BEF AGY QS K2568.aNd
extracted t hiegly dihdi@iibd Mkt | ned or tracts were
washed with vvaliwer %ndI sat urhgtr@agre “J(%g%t'r?d ttewp%ﬁ@(ﬁfoé%hrt thea flstedayitn
activated ch¥'€5af S(eRe clhe estspus 'ﬁverrwaafqrrber hpdeHtTEOAS anabkiongnichgepad

wel | with Et@%:ct&minecc%%ﬂtwrtﬁw @R afd sdtlgiedi | d.a,;tan oll
0. 803 g, usegvggut hout r”rﬁ Srl fal csatLllotﬁ(]§I |'\1Irallhr %ng%%? g% agd Concﬁfh?ééd

spectrum (m'e)*"32%2 ‘%’é )8 9 This. materiat was BﬁM@n@DﬂEN@Wn 4:5:ﬂéLbe@R@@HENYL
- PYRROLI29 NEtepHYDRO- CHLORI DE

D. 5-2-(3,4-DICHLOROPHENOXY)-5-F LUOROPHENYL}-2,3-DIHYDRO-1H-
PYRROLE

The preceding material was combined with 40 mL of BN HCI and refluxed for 30 min.,
producing a gummy precipitate. 1,4-Dioxane (30 mL) was added and the resulting solution
25  was refluxed an additional 30 hr to give a black solution. The reaction was made basic with
saturated aqueous K,CO, and extracted three times with EtOAc. The combined organic
extracts were washed with water and saturated NaCl, dried with MgS80, and treated with
aclivated charcoal (Darco G60). Filtration through d.e., washing the pad well with EtOAc and
concentration of the filtrate provided a tan oil, 0.803 g, used without further purification in the

30  nextstep. Mass spectrum (m/e): 325, 323 (m*).

E. &[2-(3.4-DiCHLOROPHENOXY)—S-FLUOROF’HENYL]-PYRROLIDINE
» HYDRO-CHLORIDE

To 0.300 g (0.93 mmol) of the preceding material in 15 mL of absolute ethanol was added 70
-mg {1.86 mmol) of sodium borohydride at room temperature under an N, atmosphere
35  (Caution: foaming). After 24 hr, a tic {CHCI;:CH,0H, 95:5) showed a new polar product had

formed. Water was added to quench residual sodium borohydride and the mixture was



To 0.300 g (0.93 nmol) of the preceding material in 15 nL of absolute

et hanol was added 70 1.86 mmol ) of sodi um boro “drl de 2?/6{@8%942%3

t enperature under an N2 nosphere 35 (Cauti on: ng) . te a
tic (CHYP o Hd3gH 95:5) showed a new pol ar product had for ned. \5}3&?}% was
added to quench residual sodi um borohydride and the mi xt urféTHY ugust
2003 WO 00/50380 PCT/1BOO 00108 -45 evap®rated to a clear oil which was
redi ssolved in EtOAc and washed with water. The organic |ayer was further
washed with water, saturated NaC and then dried with MgSO4. Renoval of

t he solvent in vacuo gave a clear film 0.202g. Mass Spectrum (me): 328,
326 (mt'). 5eVERaiRd PChCiesr cihpbichvies rEissofed5n Etidac i) waghedPwiire watkH) ,Tnézi gg
(d, 1H), 6. 85rg{amc I%Jé) wa fLZ‘t%er( Qﬁlshedlwlth')watﬁeg$urgeﬂ l&'ad_bahd %h géedjlvéhuz;%og .

(m 1 H, ( ree base was

"Et 20 and treégﬁ %tﬁ %fé‘?"h‘ﬂ\f%woga(ﬁwmm 926820, t hen Stl Irred flo_rdl.51tr;r5
Bpdoar apgl 3b hi orlde salt as pale yellow solids

P O e o By P 328, 326 (nm'). Elenental

; 171,173 ctrum (rﬂ
gﬁél ;ns:os cal cuf‘ af &ﬁh%@%ﬁ%ﬁ&%ﬁ@dﬂ R (d5PH)9896 (4, 14), 587 (N, 28), 863 (dound:
C, - 53.23; HIHAA2E (L, N), 31800, 1EXANTLL, §9), 1.78 (m, 2H), 1.52 ( m 1H

of 0. 3130 (1.5 Tel] 87 BPHCh R EhELD OB NGRS MIBOF Tloph: RMHEHy FLO. hen

benzami de i ns®eg foril-br tamagdecoins titeterstopdd bjdisariid ki) as\Bse zé@a,tﬁggqu@,

syringe withgd. Q My (4. mmol) of 1.0 MBH3 in THF (Al drich Chem ).

and the m xture \R/as heated to reflux for a total of 48 hr. The reacthn

was quendhedMBss $reetraRitm/e) 828, 826 @E)nL of 6N HCI and heating to refl ux1

until the fr@@maﬁmlrbﬂnauggykgc@&eod@% egx m? #,%j%g ?HH S %%é?%a%é

The cool ed 20 m xture’ was Ut & er’;

extracted w Ph2¥EtohAe> NTRES- conbi ned organic |ayers vvere washed with water

and saturated NaCl, then dried with MyG@hiedd | tered and concentrated in

vacuo to the free b_( Ak oIBh rl\? L ’F" , T/()ths corrpound

was converted to thé&-hyarse s dade A gME OMENE,

200- 202 EXAMPhEr 3, 25m2tureSpf499h@-|lLCRCﬂRhEN@Xﬁ)(35f dﬁih|é€3%@et Wﬁﬁ‘”’gﬁ‘ﬁp% M eh
t [ e ic stirrer

S0 of 2GRN anal ol bl AR GRF| wesrfgelacbosyiig win Brrion

Chem Co.), &Mool 16M B, !néfd'di dogaCher® Cul). afd taahwd]’r@u&s'ﬁbﬁe@to reMRTdr

t enper at ur e. o M beig st iThE ?élighonQva‘éQ]%erg:hggb)?thm&%cin gfRsmlo &SB'JE%I agg heating to

2-(3,4-dichloro heno uor o-benzonitrile
Pr (epar at: on §@‘Y‘p %P/Eﬁ?étﬁ"'woﬁﬁdm%?*%iea by Yig (Gl ClAUs TRy (8B ))niThelcdoani ng.
After the adﬂnkmreowas thae dﬁl@aﬁwt@mvaw%ma %@Ith@i‘: cd, z%fd é!?fraf:t%t»ﬂtht Bl Ofne3 NI

SZHS : 1) showed no s
and a tic ( CéH%Ibme organic I%yers were waqw_!ad with’ water and saturated NaCl, then dried with MgSO,,

filtered and concentrated in vacuo to the free base as a light brown oil, 0.164 g, 54%). This
compound was converted to the hydrochloride salt as described previously, m.p. 200-202 °.
EXAMPLE 57
25 2-(3,4-DICHLOROPHENOXY)-5-FLUORO-BENZYLAMINE
A flame-dried flask containing N, inlet and magnetic stirrer was charged with 3.0 mL
of 2.0 M borane methyl sulfide complex in THF {6.0 mmot, Aldrich Chem. Co.), foliowed by an
additional 10 mL of anhydrous THF at room temperature. While stirring, 0.562 g (2.0 mmol) of

2-(3,4-dichiorophenoxy)-5-fiuoro-benzonitrile (titie compound of Preparation 37) was added
30  slowly via syringe, causing some mild foaming. After the addition, the reaction was heated at
reflux for a total of 3 hr, and a tic (CHCI;:CH,OH:conc. NH,OH, 95:5:1) showed no starting
material remaining. With ice bath cooling, the reaction was quenched using 10 mL of 6N HCI,
heated to reflux an additional 1 hr to break the boron complex and slowly made basic with
saturated aqueous Na,CO,. The mixture was diluted with water and EtOAg, the organic layer
35 was combined with a second EtOAc extraction of the aqueous layer and then washed with

water and saturated agueous NaCl. After drying over MgS04, the solvent was removed in



material remaining. Wth ice bath cooling, the reaction was quenched using
10 nL of 6N HCO' heategmto reflux an additional 1 to grcgg ngt%br?,on
conpl ex and slowy nad asic with saturated aque Na2 : e m xture
was di I\Whehpdsh water and Et OAc, the organic |ayer 35 was conmbined with a
second Et OAC extraction of the aqueous |ayer and then wasHEdRVPI0%at e
and saturated aqueous NaCl. After drying -é&er MgSO4, the sol vent was
renoved in 22 August 2003 WD 00/50380 -46 PCT/!BOJ 001 08 vacua to give a
yellow tan oil, 0.676 g. The oil was partitioned between Et20 and 6N HCl,
the Et20 |layer was reextracted with 6N HCl and the aqueous | ayers were
conbi ned, madeCUBAEIIYE 2 WEllow teeik BEE6 bia TBOBI wasthartitiondd mtbeas BMO dhdBN2Qg; theese
| atter organiggo F a6¢ FeeWPdcRadlitne MY entrated.in vacua to a
tan oil, O. 5% ?5 I\/R]%s spect rum (K(F:’CI_, rﬁ%@g%@%‘mﬁem ?ggf"eq"ﬂ%ad&qas'&/as
di ssol ved i n"El 288K "Er &t W GpRCEd (VRHELQof These iaffeFGganic ditr@® wataadried
resul ting solVglo erdecoatdntratedirdlactdRra theppesag yre for 2 hr, filtered,
washed wi gh Et 20 @lggs dried Werl vacuum to gi ve the hydrochl oride salt of
the title product 0 54 4" AR ™E5684 62).@8.E ement al Anal ysis cal cul at ed

f or- C13H, 0Cl 2FNOHDIe oiCwad] 8isgdvedHn EBO48nd Nated. With 2.8 GniFetng:y Ga ﬁiBEt%f iv'é'me 1 A

3.80, N 4.28, s 0/.50380 PCT/| BQO/ 001108 -47 CL
conpound of t h[é“%‘%oFD nu ﬁgér? g@%%v%y\grog} {ﬁmﬁﬁ@ﬁ'ﬁ forré hrg Rreth wapegiith BLLrad Briecan
each, i ndepetfifenaryum fegiveepé Bkeathivyidasatiegs telyé proBudgrosa.g, A 18dgsecn When

phenyl ring Ais .a h i gr he et hereal oxygen of
structure | and t%gﬂéﬁgﬁgﬁ%g ‘\J/dlei&c%rt]é%r %&EgNhFﬁ% Car®8-48t f"a@ﬂgd!\h 4r38.
attached'? o B 4&eAB-22/H.3¢0ckrbdh at ons of the naphthyl group and neit her
ofy sai d adjacent ring carbon atons is also adjacent to a fused ring carbon
atom of said naphthyl group; n and mare, selected, independently, from
one, two and three; 10 R and R2 are sel ected, independently, from

hydr ogen, (C, -C4)al kyl, (C2-C4)al kenyl, and (C2-Cl)al kynyl, or R and R2,
together with the nitrogen to which they are attached, forma four to

ei ght nmenbered saturated ring containing one or two heteroatons, including
the nitrogen to which RlL and R2 are attached, wherein the second

het er oat om when present, is selected from oxygen, nitrogen and sul fur,
with the proviso that said ring can not contain tw 15 adj acent oxygen
atons or two adjacent sul fur atons, and wherein said ring may optionally be



substituted at available binding sites with from one to three substituents

sel ected, independent| ygafrom hydroxy and (C, -C6)a
sel ected, independently, .rom hydr ogen and (Cl-C4) yI opt2| on g%lt 2508

substi t Wy@dodskl fromone to three fluorine atons, or Pg /Igh% lr?get her
with the carbon to 20 which they are attached, forma fou (& é
menber ed saturated carbocyclic ring, and wHerein said ring may optionally
be substituted at available binding sites with fromone to three ‘
substituents sel ected, independently, from hydroxy and (C, -C6)al kyl; or R2
and R3, together with the nitrogen to which R2 is attached and the carbon
to which R3 is attached, forma four tdéiBt menbered saturated ring
contai ning one or two Akxoh@b@idRtRIEmuizNC! udi ng the nitrogen to which R2
Jis attached, wherein the second heteroatom when present, is selected from
oxygen, nitrogen and sulfur, wth the prgViso fRlat said ring can not
contain two adj acent oxygen atons_er_two| a ,aéent sul fur atons, and wherein

g IA 2.0 =

‘I e

.said ring nay optionally be , able binding sites with
fromone to three substituents™ sgl 'hgde@ndently, from hydroxy and
(C--Co)al kyl; 22 August 2003 -48 each X| el ected, independently, from
hydr ogen, halo (i.e., chloro, fluoro, brgno or i odo), (Ci1-C4)alkyl
optionally substituted with fromone to fhree fluorine jat ons, (C, -C4) al koxy
optionally substituted with fromone tg@ ee fluorine atons, cyano, nitro,
amno, (Cl C4)al kylam no, di-[(C, -T4 am no, NR5(C=0) (Ci1-C4) alkyl,
S2NR5R6 and SOp(Cl-C6)al kyl, 5 wherem.R5 and R6 are sel-ected,

i ndependently, from hydrogen and (C, -C6)alkyl, and p is ~“zero, one or two,
and each Y i "SB! f'f@rfd@ﬁe?{weﬁflan CﬁfiGﬁqhhy'dcnfglémlly(l@]reﬂﬁ@ealbk)alnaﬁﬂitdyl

hal 0; Wi tf5 t fgoypr anti wRertiRahien HROnyIhgIHDE Geridtad :

R2NCR3 can foorg\r A1 0%nd D) b y §3 le nﬁgtg%gggthwﬁ than %e%oxﬁggﬂ
when (i) R3 and 14" ara gt f r%%?&@@ R a)‘d N re Q‘F?&hﬁﬁzaf&raéa@le‘ﬂ tocadjagent

i ndependent | yingteronn aipos otitbe nagithy( §EbupCad rﬁltl’l@j bf saaiulijdcbtiring Edrbh dBorhsSis AR O-

Or i subist | spleithd Drucd GRACHY Bloky QB8 i Baf21 © 07 OUPST and (C) the

conpound i s not am nonet oro Yo% her. or a
phar maceutical ly e[b%"@ﬁ'ﬁ ansi @'@éﬁdt indenendantly, fam qﬁedwmaommcbeor salt accordi ng

to cl ai mib, wher e'R" a’?1d|l$2 H08eleted Sinée'pUﬂHeﬂt’ly ﬁg qﬂ/grog%; ABA'CSEIF% ; gdﬁgglge;& 1,

i s hydrogen, R% gj} mis {wo and Ym'rs
conpound or &5f { 2a% yBY'n‘@j @"%Balt?ﬁef[’e”o(ﬁbthéﬂ'ﬁogﬁﬁts whish they are attaged, fofRBa and

R4 are hydr Otj;mn to Xighs nednlbared, sahiﬁr@tﬁﬂ),nng Qﬂﬂtaﬂfng ngaie N Mometééatgl'}féjrl gatﬂg R2
is nethyl. 4. &omu&l ”2% %ﬁcﬁg%‘%tocalm wherei n sal
conpound or S&If S 178 AIRRET MEFTESWNR G P IeFRAO™ Neter Ressent. is
phar maceut i céP'B?e@&@emm@hm@weh sind 2Qfuf, 2+ith edprblisthbiada@ P8 B8R ANEbntaRthé UO

robe nzylik-d
[2-(3. 4y [1)]5C hla!(j) ?%ﬁenogn QP_OFSPE ];or tdwé)raodﬁg'ent S ]fur atO{rﬁ ?nd rﬁ’*}%ée'“ said ring may optionally be

[ 2- (3, 4- Di chP&sY F?énék;ﬂya'@b'@r Pﬂ"‘ﬁ'ﬂ@r%ﬁ@ét\h@ﬂ lﬁemzynhia ©i thedehyduastinrets selected,
independently, from hydroxy and (C,- -Celalkyl;

R* and R* are selected, independently, from hydrogen and (C,-C,) alkyl oplionally
substituted with from one fo 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 available binding sites with from one to
three substituents selected, independently, from hydroxy and (C,-C)alky!;
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,
whien present, is selected from oxygen, nitrogen and sulfur, with the proviso that said ring can
not contain two adjacent oxygen atoms or two adjacent sulfur atoms, and wherein said ring
may optionally be substituted at available binding sites with from one to three substituents
selected, independently, from hydroxy and (C,~Cg)alkyl;



- (3, 4- Di chl or ophenoxy) - 3- di net hyl am nonet hyl phenyl ] - acet am de;
2- (3, 4-Di chl orophenoxy) phenyl ] - et hyl ) -di net hyl am ne; 25
3, 4- Di chl or ophenoxy) - 4-tri fl uororet hyl benzyl | - di net hyl 8a#ugust 2003
3, 4-Di chl orophenoxy) - 4-trifl uoronet hyl benzyl ] - nmet hyl am ne;
- Chl or 0- 2- ( 3, 4- di chl or ophenoxy) - benzyl% met hyl am ne; {1-[2-(3,4-Dich
r ophenoxy) - 5-f I uor ophenyl ] - et hyl } - net hyl am ne;
{1-[2- (3, 4-Di chl orophenoxy) phenyl } - et hyl } - net hyl am ne; 30 {1-[2-(4-Ch
| or ophenbxy) phengadh Xeie Rsliedtedrindeangeritividrom Hyarogen, Aaib (iies ishlpisy tioph bromo or
enor]y) 5t hrreTobo)oecx -CRRIREpliorBBE ABstih@sn hifterom brét6 frddHBRRRAGRO XY, C Rk or obe
nzy met hy
(12 [ 2- (- CHPRPOTIREHBIY A4S e BB IR LU RIS eRg Figh o, (O
[2-(3,4-D cm)ajkmmdxmq—@ammh@W@—m& -Betatyl, SONRER® 85 SO,(Ci-Cealkyl,
[ 4- Br onts 2- {,Rerdin &P S#H ﬁ’f Q@Q@é@é&b’ }ndQ;?efr\éé/duL -RE IR AR (c.-EDaRi MR pds (3,
4- di chl or ophenoxy) - | T- met hyl am ne:
2-(3, 4-Di c?ﬁr%rOB% -4, 5-di met hoxybenzyl ] - met hyl ami ne; 22 August 2003
0/ 50380 PCT/ éﬁﬁ@’/lﬁ)@ﬂ@ﬂbd ind€pendently, from hydrogen (C+-Ce)alkyl and halo;
3, 4-Di chlor O enoxé%@aso ﬂnHPﬁ]A?ﬁé%F‘é%ﬁé{A %}n lﬁ'ybﬁiﬁ“gﬁd R®NCR? can form a
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i C
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| or o- uor opheno t am ne;

| oro-4- f% uor o‘gﬁe'ﬂp%}j% or55aIt|acco éln] %‘t F‘?\% 'h'f%oﬂeex '3 Quoro R*and
g 2-R'urabygireden o dp hwskesey,) R Ss 'an-"&bEir rnpmrn)ahq Y 5y Yor in B Adliighiero.

g (3,4-Dighl Orﬂeﬂﬁﬁﬂﬁﬁy))rs%ﬂfabébﬂfll%b%@w ] '\Améfefrﬂ‘h iseRH is one, R® and

4(D|”‘c?{%f‘gl it E rPﬁ’8r‘8‘§3nr%’§ﬂ|‘}]VP¥il11?é{) %@%’8&3 'Sd?%@‘q 15 5. A

phar rraceutl cal c@nposli\wrompum)pr Kait @edordvy tactdlﬁsbwﬂherewmaldamnmomdmnsaim ect ed
from hypert @Rgieq mromc{ﬁ@fomag%n%md@%ﬁa f?n@lr bilrfacdfealPAcbRBNIS saidepPr €Ssi on in
Par ki nsgn's pat| entﬁp]c RO b ﬂw i nfarction. depression, subsyndromal
synpt orfat i ¢ depr[(g,éé‘IL hlorggp %%é)é)sqf rqbgnay et YRR iRGonen, pediatri c

depressi on, naj de- ﬁé@lcebmpbmoxgrﬁq@ombemyﬂﬂ@mwadmer ession, recurrent
depression, chi |[g @Q‘Eﬁtﬂlo?d&ﬂéﬁfo?%- ] tmen%q,m%mﬁ .tum 20 depression),

general i zed anxi et4y di sor I as et’c agor ap hob| a, social phobia and
3.4- Dichlorophenoxy) 3-dimethylaminomethylphenyl]-acetamide;
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{1-]2-(3,4-Dichlorophenoxy)phenyl]-ethyl}-dimethylamine;

25 [2-(3,4-Dichiorophenoxy)-4-triflucromethylbenzyl]-dimethylamine;
[2-(3,4-Dichlorophenoxy)-4-triflucromethytbenzyl]-methylamine;
[4-Chloro-2-(3,4-dichlorophenoxy)-benzyl]-methylamine;
{1-2-(3,4-Dichlorophenoxy)-5-flucrophenyl]-ethyl}-methylamine;
{1-[2-(3,4-Dichlorophenoxy)phenyl}-ethyl}-methylamine;

30 {1-[2-(4-Chlorophenoxy)phenyl] ethyl}-methylamine;

' [2-(3,4-Dichlorophenoxy)-5-meathoxybenzyl]-methylamine;
{2-(4-Chlorophenoxy)-5-flucrobenzyl]-methylamine;
{1-[2-(4-Chlorophenoxy)-5-flucrophenyl]-ethyl}-methylamine;
[2-(3,4-Dichicrophenoxy)-5-methylbenzyl}-dimethylamine;

35 [4-Bromo-2-(3,4-dichlorophenoxy)-benzyll-methylamine;
[5-Bromo-2-(3, 4-dichlorophenoxy}-benzyl]-methylamine;
[2-(3,4-Dichlorophenoxy)-4,5-dimethoxybenzyl]-methylamine;
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and bulim a nervosa), o ity, chem cal dependenci ‘(etc A@gg %&Bo

al cohol , heroin, phenobarbital, nicotine and be es),
cluster (gg(g%'g e, mgraine, pain, Al zheiner's disease, obs %@éﬁg@ﬂ

conpul sive disorder, panic disorder, nenotdy disorders {ens, denentia,
ammestic disorders, and age-related cognitive decline (ARCD)), Parkinson's
di seases {etc ., denmentia in Parkinson's disease, neuroleptic-induced

par ki nsoni sm and tardi ve dyski nesi as), endocrine disorders {etc

hyper prol act i naemil&f3 4-PicblgphrRyyanatiewbearylydimetnyi4raineer ebr al  vascul at ur e)

cerebel | ar at axi a,4- gazs:b:Er@d,raﬁr@ﬁéﬂypzahethy%tnoﬁ'»btﬁﬂrb@ﬁ;fo% tanvol ving changes in
Jootility and secr npt ons~ of Chi zophreni a,

i.on
pr enenst r ual syndﬁ%)r(r%4 fCP'BE"B"r‘ﬁ’ﬂgfyé“"é ‘E’?‘?f@f“?ﬁﬁ%yll'@?t'i‘\é%@'”el ncont i nence,
Tourette's Zypdrormg:s 4t—mncmdirm1elnb>ly9)md rmaniﬁoa@u@]r@nt@mmgal e i npotence, I
.attention, deficit ivit L39 chroni c_paroxysma
heni crani & and heédp{ﬁﬂg Safa'grél%r ey &Z(HP?{O%%]LFI)"%\VF} BFEYRHERS) in a mamal
preferably a humar)-{tEn@rEihgoraanameiihioropbényl-etgirpaitiythraieg or ding to clai m
L that is effectiyednolhisabidgs e@rnlu%ag{hg%re@gg@w' Lhon and 35 a

pharmaceutically acceptable carr A pharmaceuti cal
conposi tion for t {&&TRENRNesemiémesioxdendimeatyiantiee: can be treated by

i nhibiting the relgpua@@or@h ﬂﬁ&f)ﬂ{eﬁ&!yﬂﬁ 1RO IGQhyIAIRREPT Nephrine in a

manmmal , referabl &%ﬂ g an anount of a ‘conpound of the
fornul a 1 or ézh j ?f%ﬂtﬂf’?faﬂ’wo’ﬁbé prrefsne/ligegthylarpieseof , that is

effective in tr ea(ﬂﬂg BU&hDihispikbxyd5-fiubroSiBRd]-fyr@ididdld a pharmaceutical ly
acceptabl e carrier, 7, A ective amount of a conpound of the
fornula I, or a E)%g}%%egﬁlﬁ%rgwenoxgi%gbnfr%egyl]sng[@n Mer eof for the
manuf acture of a fEdréddeRichibwphenpxgdtiungpieendi-srotdine;@nd condi ti on sel ect ed
f rom hypert ensi onp_(gleps. Qéﬁbr‘aﬂwe(ﬂy?saﬂuéiggﬂ{eﬁﬁﬁh ﬂ'%thg|p9rr81?1%%er patients,

ar

depr essi gn in Parkinson's patients, postny arction 10
depr essi subsyRdr omaf* PEY/PEHe F@“H@b’%i@ |tr@ntmgd@ptse@sl oncdnditipmbeletied e

women, pedl adrh hgpaepsias Géiﬁéhsmﬁ?é _Qrdéﬁ%éélﬁﬁ # @Reer Phithe d@;ﬂb&%@n deREESSd On,
recurrent de(,gr essi on i nduced depression, and post partum

se
depr essi on), PHENEr ﬁ?%ﬂca”lé% 'Péwf"h.dﬁa?ea%?” ﬁ-f?émdé%“‘i' syrRlomefisr ApRrewiaa
soci al phobi depeewdiosi mpintertixh oloimas,) pedifes tdepraskig, i hiajsit IHBSE N i, eg@&&! dant

personal iy geqUe! o RESTRLNLSS) a6 BUien (iR cating ol serders (e g,

anor exi a_nervosa. and I'ma nervosa BisS;
(e.g., ad@i ctararssionh wherared andelr afsauler, rwlpbam {(e.@hegolaphdbid, adocianpieabia B&d and

benzodi aze pi Qﬁﬁl)s pHéblH§t §5$tt%ﬁg&c Btfess Ny B GhE eavo%hpﬁoﬂr%agt% d&las grléarsneaﬁl]re

obsessi ve- ul si ve di sorder, panic 3\5sorder sorders

denenti a, arr% jlign. egfingodizpedess (.&a@”a@é'aﬁ’éwa’é?e@ddb@ﬁlﬁnﬂP@Sdb@bem ¢haRED) ) |,

Par ki nson' s &hpﬁﬁ%&%s ((6.gQ - addidfong eBBAEdNBI, | ddcai, KARSON pBerdb SRS € nicotine and
neur ol epti c-|j ndu Ear Ki sonl sm%aﬁFd tardive dysKki nesi as), endocri ne
VP i)

e o0 BRIy olLRet i %) MYALHs PAEM (AP E uflisgasy. obsessive-

di sorders (e.Q.,
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and age-refated cognitive 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 in the cerebral vasculature),
cerebellar ataxia, gastrointestinat tract disorders (involving changes in motility and secretion),
30 negative symptoms of schizophrenia, premenstrual syndrome, fibromyalgia syndrome, stress
incontinence, Tourette's syndrome, trichotillomania, kleptornania, male impotence, attention
deficit hyperactivity disorder (ADHD), chronic paroxysmal hemicrania and headache
(associated with vascular disorders) in a mammal, preferably a human, comprising an amotnt
of 2 compound according to claim 1 that is effective in treating such disorder or condition and
35 apharmaceutically acceptable carrier.
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8. A use of an effective amount of a compound according to claim 1 for the
manufacture of a medicament for treating a disorder or condition that can be treated by
30  inhibiting the reuptake of serotonin, dopamine or norepinephrine in a mammal.

8. A pharmaceutical composition for treating a disorder or condition
selected from hypertension, depression (e.q., depression in cancer patients, depression
in Parkinson’s patients, postmyocardial infarction depression, subsyndromal
symptomatic depression, depression in infertile women, pediatric depression, major

35  depression, single episode depression, recurrent depression, child abuse induced
depression, and post partum depression), generalized anxiety disorder, phobias (e.g.,
agoraphobia, social phobia and
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symptomatic depression, depression in infertile women, pediatric depression, major
depression, single episode depression, recurrent depression, child abuse induced
depression, and post partum depression), generalized anxiety disorder, phobias (e.q.,
agoraphobia, social phobia and simple phobias), posttraumatic stress syndrome,

30 avoidant persconality disorder, sexual dysfunction (e.g., premature ejaculation), eating
disorders (e.q., anorexia nervosa and bulimia nervosa), obesity, chemical dependencies
(e.q., addictions to alcohol, cocaine, heroin, phenobarital, nicotine and
benzodiazepines), cluster headache, migraine, pain, Alzheimer's disease, obsessive-
compulsive disorder, panic disorder, memory disorders (e.g., dementia, amnestic

35 disorders, and age-related cognitive 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
in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders (involving
changes in motility and secretion}, negative symptoms of schizophrenia, premenstrual

40  syndrome, fibromyalgia syndrome, stress incontinence, Tourette’'s syndrome,
trichotillomania, kleptomania, male impotence, attention



and the NK-1 receptor antagonist or 5HTIQ receptor antagonist) are such
that the conbination is effective in treating such disorder or condition.
14. A use of an effective amount of a) a compound of the forrmula I, defined
above, or a pharnmaceutically 20 acceptable salt thereof22angus) 2603 NK- 1
receptor antagoni st or 5HT1D receptor antagonist, or a pharnmaceutically
acceptabl e salt thereof; for the manuft82ture of a nedicanent for treating
a disorder or condition that can be treated by inhibiting the reuptake of
ser ot oni n, dedigjp awperactbsity ndsaegern@Bii) nehionicapararysabl h@ickbia And depaashel of t he

fornmul a 22(aé-\§tg:tb$éd @@O&s&%ﬂ@é&@é@ﬂn aqéﬂwﬁglob@%%y ah@%a%VI | l d  wherein Q
is -C(=OH, cya sel ect ed,
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present, is se oxygen, hitrogen an conpound
havi ng the™BPAll a H N, CH3 or OCH(O—I) OCH(OH) SCH3 or a phar maceutical ly
accept abl e sal t 1@ her&gfharmaceutical composition for treating a condition or disorder that

can be treated by inhibiting the reuptake of serotonin, dopamine or norepinephrine in a

10  mammal, comprising:

a) a pharmaceutically acceptable carrier;
b} a compound according to claim 1; and )
c) an NK-1 receptor antagonist or a 5HTyp receptor antagonist, or a

pharmaceutically acceptable salt thereof;

15 wherein the amount of the active compounds (i.e., the compound of formula 1
and the NK-1 receptor antagonist or 5HT,p receptior antagonist) are such that the
combination is effective in treating such disorder or condition.

14. A use of an effective amount of
a) a compound of the formula |, defined above, or a pharmaceutically
20 acceptable salt thergof; and
b) an NK-1 receptor antagonist or 5HTyp receptor antagonist, or a
pharmaceutically acceptable salt thereofi for the manufacture of a medicament for
treating a disorder or condition that can be treated by inhibiting the reuptake of
serotonin, dopamine or norepinephrine in a mammal.

25 15. A compound of the formula
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wherein Q is -C(=0)H, cyano, -C{(=0)OH, or -C(=0)NR'R? wherein R and R? are selected,
independently, from hydrogen and (C,-C,)alkyl, 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
5 heteroatoms, including the nitrogen to which R' and R? are attached, wherein the second
heteroatom, when present, is selected from oxygen, nitrogen and sulfur.

16. A compound having the formula

H
N\CH N
3 ~CH,
0
or 0
OCH(OH)
OCH(OH) SCH,

or a pharmaceutically acceptabie salt thereof.



