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may hasten the onset of action as well as offering relief to refractory patienis, possibly

through a synergistic mechanism (see R. D. Marshall et al, Journal of Psychopharmacology,
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This invention relates to novel biaryl ether derivatives that exhibit activity as
monoamine (e.g., dopamine, serotonin) reuptake inhibitors, to pharmaceutical compositions
containing such compounds and to methods of using such compounds to treat central
nervous system (CNS) and other disorders.

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
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t hrough a synergistic agﬁganisn1(see R D. Marshaliget al, Journal of
at

10 four to eight membered saturated ring containing one or two heteroatoms, including the
nitrogen to which R' and R? are attached, wherein the second heteroatom, when present, is
selected from oxygen, nitrogen and sulfur, with the proviso that said ring can not contain two
adfacent 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 selecied,

15 independently, from hydroxy and (Cy-Cylalkyl;

R* and R* are selected, independently, from hydrogen and (C4-C4) alkyl optionally
subslituted with from one fo 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
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from hypert eqag-negmha indekieesisalisceeBieurd@PleiEGiced phRinSEHEEAnd tardive dyskinesias),
endocrine disorders (e.g., hyperprolactinaemia), vasospasm (particularly in the cerebral

25  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
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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
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norepinephrine reuptake inhibiting effective amount of a compound of the formuia |, or
a pharmaceutically acceptable salt thereof for the manufacture of a medicament for
25 treating a disorder or condition selected from hypertension, depression (e.g.,
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



vascul ature), cerebellar ataxia, gastrointestinal tract disorders

(i nvolving changes in notility and secretion), negative synptons of

schi zophreni a, prenenstrual syndrone, fibronyalgia 10 s@wdhogust ZH08ess

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

i npotence, attention deficit hyperacti-6tty di sorder (ADH D), chronic
paroxysmal hemi crania and headache (associated with vascul ar disorders) in
a mamual , preferably a hunan, conprising a serotonin, dopam ne or

nor epi nephandeecatiphakegatiMe Byhbtogrse fof esthizogh@nta ) npreofenstruat ospwivsrde,of t he
formila 1, 40 a@igagmp ] kL ync%ﬁﬁﬁ%eblr@u@aég HRELRAT idflidns

phar rraceutl ca accepta ‘e carrier resent rnvention also re%at es to
a phar naceh’?PE?Hla“@on’ﬁé@l fRpienssy atiesken rﬂff'&'t drresrdistty otiserderdiAPHR) t hat Gan
be treat edclh‘ymbrﬂard)dyfsmaghédﬁ&alhww‘tcﬁk@d@f:hé&Is@bﬂﬁlel,WItH’lﬁﬁseplaﬂeﬁbl‘delﬁ@ or

dopami ne ifn %mm refgp E'!"é a human, conprising serotonin, cloparnine
or norepi nephrine r pta Ptin effectlve anount of a corrpound of the

20 formula 1, ofh& pmﬁaﬂhﬁb'eawcirbalswe e anvse shiptsereiepisoropainige sor
phar maceut h@rabuhypm@e@n@tbk@mhmrrrgl eﬁfect.\T&gmBmfa&ﬂ@tcdmwaﬂa bPhedbSuls gl ates to

a use of a_ser tonln hrine re e inhibiting

ef fective %rrr%ﬁn?r %tlcéﬁﬁﬁ%eﬁgabg? S?IE ‘%?fﬁﬂ'pt e{man uifac Lére %é‘rrﬁﬁ%ﬁ?ﬁ?@al |y
accept abl efos #legtinghe dissfder or cohdtiominat aan be éfeefedebyrmdlbd@gﬁhe réuptal@soft r eat i ng
a di somﬂersé}stoﬁmnelbﬁelp%pﬁmee&tmaﬁqrmwﬁshh%nqﬂr&erab%ph@ﬁhon (g g.,

depression in cancer ti ssion in Par son
pogt rryoi:ar d: al %P?Fglfat IBYen &f@ﬁf‘gg‘gﬁgﬁ alpg'ﬁﬁlg?ﬁﬂffﬁ% Wﬁ?@%ﬁtti‘%‘ g2 Br essi on,
depr essi oncanditionf @r disérder twtean heedesttd iy idbipities theneguptakopf deptessi on,

singl e epi gqdgisienr mbﬁ@pmfn%w%rn%}hmaﬂs&rfééﬁryommnqéu @mBRLRg 1 nduced
depression, and post%gart um depr essi on eneral 1 zed 30 anxi ety disorder,

phobi as (g. _g.,®agor H%rﬁla&e”té‘ﬁ'HY aress) AHRW si npl e phobi as),

posttr&umati c sb)r essa symgoaneof tedfodant |pers ehaimdoputthiadipradesptalsiexaatl
dysfuncti Oﬂﬂe(e%f%n@ premature ejacul ation), eating disorders (e.q.,

anorexi a nervosa and bulima nervosa), obesi tHyr chem cal dependenci es
(e.g., addictiofs toNGhARCePESCATTAEINIHAT O 1P "pFARAFBILAr it edn]st nPCatine and
benzodi azepiaeagsutichlisi@eptaerdadtirereni; gr ai ne, pain, 35 Al zheiner's disease,

obsessi ve-conp ﬁér}éﬁ tﬂb%ﬁ{oqﬁ(oftRQQEtﬁ‘vedéo%%o%ﬁgs ane”t‘R%%om S’r‘] Sﬁ%r 'gaeo)

denenti a, ammes di sor
Par ki n%n lsang %’éd\é‘%é reeentor, a"@@?@fﬁt Pé5|"ﬁ1DP&PRFPtﬁ%@WaSO'U%éE@s@“Ch that the

neur ol ept i conibiskiRAds enedtiobnsa@atﬁ@ Ul disdfdhr\ee ceystdmesi as) , endocrl ne

di sorders (a, actl nae as spasm (parti
cer ebral vasculﬁeog%% e DV eREN g?rs"zfﬁ' Sagol 5 ép??)ierq{éﬁé\fe ﬁélourr&r
di sorders gampieatignml changes in notility 22 August 2003 -6 and secreti on,

negative synptogE of 2 $6Mp&@RNEEIRE Forrlii& TEAS e Abos¥,NéH #FRarmddebiiciyal gi a
syndroye, st rﬁ%ﬁg'ﬁ%ﬁ“ nence, Tourette's syndrone, trichotillonania,

ki ept offani &°° $'SRc8™attention deficit hyperactivity disorder
( ADHD) , an NK-1 receptor antagonist or a 5HT4p receptor antagonist, or a

pharmaceutlcaily 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



disorders) 5 in a mamualY preferably a human. The ent invention also
relates to a use of a serotonin, dopam ne or norepimephri né2regpst083

i nhi bi tiyg ogtdsggti ve. anount of a conpound of the formula I

phar maceut i ca‘f y acceptable salt thereof for the manufactur 9@?0{}%0108

medi canent for treating a disorder or conftition that can be treated by
inhibiting the reuptake of 10 serotonin, norepinephrine or dopanine in a
mammal , preferably a human. The present invention relates to a

phar ITB.CEUtI cal conposition for treating a condition or disorder that can
be treated by"? ANMRAUNEHE fPrwa karpthaaita pf hydroohierivi avid, pdopamsulieniorcid, fumaric
nor epi nephri nﬁ:dl Bitr’: W’ﬁ@c}cmlcm&f %aﬁalh?z’ afld, Wgﬁ%dcﬁw% r§n#1@g:ﬁrd ap%ho?pho ic acfd

.pharmaceuti cal | o £ e carrie 15 b) onpoun
phar maceut i cdl'f a”a?é‘éé’gicé’ﬁ'ldetagﬁﬂc‘tac’q Hasigip peid, é’r’TE‘tf&')OYhﬁ”NF@@dﬁ acetip e, sulfuric
ant agoni st oraca, M@@:ttﬁﬂxﬂ@td@ﬂarﬁiﬂﬁ@@ﬂﬂl st, or a pharmaceutically

-acceptabl g salt t f rei n e the active conpounds e ,
t he corrpound of f(l;"?’( 1&,'% dtheg@ 4 Mgiats Ph@egﬁ%mlh?'gc@ﬁf‘ﬁ?d AteBgBrdes fegro.
recept or ant &und diodre such that the conbination is effective in

treating such disqj 4 d; T esent. invention also relates to a
use of an effect] veﬂ%%mﬂn?&gg halk%%%b{ﬂgatg{mon&(? 23) U9 BEEyumEY bF RNt

formula 1, defANRERF BbeXFEs: apF meyphevdragieioni awl typlic @bictiecapvabiebaadhied and

t her eof ; and c;aancm.dﬁl,{s 1 receptor antagoni st or a 5HT1D receptor antagonist,
or a ph maceut i C@F . 2ece table salt thereof; for the manufacture of a
nedi canent’ for trée Gt AeqimesF uas Ustd bespie fefeptor tesersing aaevinting.r inkibitng they

i nhi biting t hegresapt, akprem‘ntusgaﬂhetiaﬁtdﬂr or@@rﬁlﬁtl’&lmﬁuﬂéh me&mrb%mé&'d?%ne Gded 2

menmal , pref ThIS also relates to

phar maceut i cgfrﬁéhacgg%’#ﬁ M Eﬁ% |E teg‘éltfeét”befmtﬂ%“%r‘i‘ﬁ@ﬁh%efﬁ)fo the
formula I. Eﬁ@tr@ﬁFfe@"@faSph%ﬂnne"oedeﬁneairmWede@ioa@I e acid addition salts of
22 August 2003 WORQ/aR3&Mdas bf R un f fornula | are
the salts of hydroch or?c aci d %{"%E?Or% ﬁgﬂi’gﬁpﬁcgfgeng% dﬂ" neg?r?énayaoé’i:‘ﬁ in
citric adPd, 9EEER) F3ptiomnsg CO@féﬂurfﬁlyms J he dnivention jgluides alt Bnhntldnwls aliaserdomeadi d,

phosphori ¢ aehdl pthefetchaesihst eMiuzh ahribourtdddr dbrhbiadCiad, w efgﬁerﬁg d other

di - p-t ol uoyl .y Uresamereogm d, acetic acid, sulfuric acid rorodic acid

and mandel i Q

chroni c paroxysmal hem c':i a and headache (associ at; wi th vascul ar

The present invention also relates to all radiolabelled forms of the compounds of the
formula 1. Preferred radiolabelled compounds of formula | are those wherein the radiolabels
20  are selected from as *H, '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;



5 Unl ess otherw se indigated, the term "hal 0", as d herein, includes
fluoro, chloro, brono\gmd i odo. Unless otherw se di cat ed, the term

"al kyl ", as used herein;” nay be straight, branched or cycli 2 AugH

i ncl udewss o@k@hs and cyclic noieties as well as branched agd...coxel] e

noi eties. 10 The term"treatnent", as used herein, refers to reversing,
alleviating, inhibiting the progress of, -8or prevent| ng the disorder or
condition to which such termapplies, or one or nore synptons of such
condition or disorder. The term"treat ment", as used herein, refers to the

act of treating, alz “treati n i s defined |rrrred| ately above. The conpounds
of formula | may K \%4&5‘{“’%‘&9 BN 8uaseieetiirenafistiectivigmioscur in 15

di fferent enanti onefi- (3comﬁfb@pﬁe&fokﬂm&nﬂuIﬂ%%eihﬂM S F?:@thbi?r%ln\édes al |
enantioners, di ast[g&ﬁlgmég a}E c% er stereoi soners of such conpounds of
formila 1, as wel " a8 iz B donioiePhspauibenaiivpeiidamitier eof . The present

i nvention al so reltf2e(S, %@ciadarbpHeadtymba&ﬂcﬁd;dhe@ufe@fy[}sn@fyiam% conpounds of the

formula | 5 Preferg 18&(%%%911 @Jhg& ng& e?r@forrmla | are those wherein

t he radiol abel s are se a™%C, 18F, 1231 and 125].
‘Such radi ol abel | ed @dﬁ'&f‘éﬂﬁ@f@em@mwﬂej&yi}a@etm ch and diagnostic tools in
met abol i sm phar ma |4n|§,t;m§,§p|§gnggy)g$n Syaenz,)ﬁln%%%' assays in both animals
and man. " Chem cal, endency, " ‘as use : s an abnor mal cr avi ng
or desire for, or é r&?ﬁﬁ?@ﬂ?’@hﬁ“@@%ﬂﬂ@”&@ﬂmﬂarugs are general |y

adm ni stered to the{Zﬁ#i()ﬁlbt@@lemdiﬁ)LﬁlﬂLQ%hen?lﬁ’ethﬁﬁm@{?ﬁﬂa;‘a.ﬁ]ga yaL I Iet%/ of neans of
nasal y I nhal atl on.

adm ni stgation C

Exanpl esq(gf hem@ :Zgﬂf) %ﬂ?ﬁ%ﬂ‘?&? 5%@%{?%'&d'wt'1yﬁ@’”ﬁet hods of the present

i Ryenlt Lonba[el dereRuenel-(si-dichiabgehod)- bdﬂtﬂ]%étﬂﬁamnﬁ@((:fu ng herk;)i) n, Tt eat
enol barbi tol , angdghenzo al i um (tradenar reatin

g cheni cal dependen‘ﬁgg ) g ‘ﬁégrﬁ) ﬁ%f%réox&ebe%vgr{g\{ "YAWR%i ng or al |l eviating suc%

dependency. 30 Pr & S Bighlempertiontrtosindthaphenzyivengiaminei ncl ude t he

fol | ow ng conpoungs3of- Dkﬁ@rOpﬁé?lBEWH@nétthﬂQB{gn rfne]‘ﬂp)b rgraceutl cally acceptabl e

et hyl am ne;

sal ts: 3, 4- r ophenox I uoro
[ 2- (3, 4- {fcgﬂ oro%gan‘{)ﬁﬂf O@PF?fl%!f)éUéﬁ%ﬂ}'nmmbem@e

T4 (3. 4D Chl oF SR e et By Y ot am de
(1-[2- (3, 4- Di chl or@p‘ﬁQﬁﬁ'ﬁ%ﬁ’f‘%’ﬁ’é}‘ﬂyr?‘]“e%!E'WP‘)"‘P&“YHTE%WP‘E% ne; V 22 August 2003
WO 00/ 50380 PCT/ 18b0+044.6®ichicBophenoxy)-5- ﬂuorophenyi] -ethyl}- methyiamlne
[2-(3,4-Dichloro | be | ani ne;

(2-(3, 4- D| chl or ogpgm%wg 6'2%']0%‘?%!; gr onel %hef'ﬂﬁ%@}l' ‘l‘rﬂ fa m ne;

(2-(3.4- Dtchlorophenoxy) S-trifiuoromethyl-benzyl]-methylamine;
{2-(3,4-Dichlorophenoxy)-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 foliowing compounds and iheir
pharmaceutically acceptabie salts:

30 {1 —{2—(3,4—Dichforophenoxy)-S—ﬂuorophenyl]-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;



- Chl oro-2-(3, 4-di chl or enoxy) - benzyl ] - net hyi am negg
(3, 4-Dichl oropheno, 5-fl uorophenyl ] -ethyl }- yiamne; 5
(3, 4- Di chl or ophenoxy) phenyl } - et hyl } - met hyl ani n 22 AUQUSt 2003
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i chl or me am ne;
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4 henoxy) - 5-fl uoro
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hl or g%ngély%ro o g{)&p ?\; 5) yrrofidine. O her
nts of this I nyane PR ?’W gsf"&”b”bﬁ?'ﬁlﬁ TSIYGIHEs and their
utical | y a@dégtRiglieomhatdxg)-5- iBﬁJropheny!]-mpendrne _
, 4-Dichl @@Qﬁawwaropﬂe c]x y} 11 meqml ?réc[‘rr%l }-met hyl am ne;

4-Di chl or opheno(ﬁﬂag})E oro t}-di met hyl am ne;
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-Di chl icl x
Bran zgﬂ;ewg i e i i G R
- Fl uor 0- 2- (4-f| gzn@x%/ ‘ﬁ@? 83?98% Bwypf@éﬂlzgvplpnraw&eimywmnme
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0/50380 3-[2-(3,4-Dichlorophenoxy)-5- ~fluorophenyl)-4-methyi-thiomorpholine;
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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
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[ 4r Chl or 0- 2- (3, k-

nvepH.on rel ate to the compoung of fhe fornula |
, S , Rand R are hydr ogen, X dyo, iodo
or nethyl, R is hydrogerp 25 and Rl is nethyl. This ™Nyvef 'n al so rel ates
to conmpounds of the formula F XVIII C wiferein Qis -C(=OH, cyano,

-C(=O OH or -C(=O NR e|n R and R2 are sel ected, indegpendently, from
hydrogen and (C,-C4)al KylB pr R and R2, together with the August 2003
WO 00/50380 -10 PCT/ | BOGR0O @H@ en to which they are|a ched, forma
four to eight nmenbered saturat®e E@ containing one or twg-heteroatons,
including the nitrogen t@@H(OK)RL and R2 are attached, wherlein the second
het er oat @y when present, is selected from oxygen, nltrogenS&-Hda sul fur,
with the

rophg,réxy) 5- et hanesul f onyl - benzyl} met %;pglm ne.

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, R', R?, R®, 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,



adj acent sulfur 5 atons, ®nd wherein said ring may onal |y be
substituted at available binding sites with from ong to thPédugysisdlOBuent s
sel ect egyo ppsiBgendent |y, from hydroxy and (C, -C6)al kyl . . ﬂr;%le/?&) @9 ounds
are useful as internediates in the synthesis of certain conpoun t he
formula 1. This invention also relates tolconpounds 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 conditions referred to above. The ¥dEAds of forrmula XVII1I may have
optical centers and tlberefore may occur in 15 diffgyent enantioneric
.configurations. The infvention inckéidtes all enanti omfirs, diastereoners, and

proviso that said ring c not contain two adjacent (ngen atons or two
n

ot her stereoisone suchy conp dg-of for 3 as wel l-==as~\racem c
and ot her my @sijt hereof . Detc d Déscmn ‘ ﬁ1e | itrenti 8 Y,
- Conpounds of t"hexfolpul a | maliCbe prepared acw :

g to the L Rawi ng
reaction 20 Schefres tand di scussion. Unl ess otherwi@ld indicated, A B R,
R2, R3, R4, R5, Rdla X, Y, m angan, and structural formulas | and XVII1, in
the reaction schenes and discussion that follows e as definebabove. q
22 August 2003 WD 00/50380 /1B00/ 00108 -11- SCHEME 1 11la HO/NJ IV I
(RA=H) s rBz Ym S3 L Ym4
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ml (R3, R4=H) x 22 Au 2003 WD 00150380 PCTI | B®¥ 00108 -13 SCHEME 3 Ym
VI ZCN VI11 Z = CONRL \W\~ | (R3,R4 not = H) 22 August 288%uvgpEsii$050380

- 14 SCHilyloAe36 PCT/ 1 BO(c)/ 00108 | (R, R4 not= H v 22 A WO
00/ 50380 PCT/ | B00100108 -9 Y Y ) Ye4oridos
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XIl 5Y SCHEME 6 NH2 O By@lBY WO 00/50380 0 0 IV, R3 gmo-al kyl -16 SCHEME 7
Wxxl x| XX XXl 2 ugust 2003 PCT/ | BOO/ 00108.2 August 2003 WO

00/ 50380 -17 PCT/1B00/ 00108 Scherme 1 refers to the prepar at R8AugEsic®®Bounds
of the fworossbsoe! from conpounds of the fornmulas 11 and lhkﬂﬂﬁﬁﬂ@ﬂ“ﬂds of
the formulas Il and II1l are conmmercially available or can be nmade by

met hods wel| known to those of ordinary s®ill in the art. For exanpl e,
conpounds of general fornulas Ila and lib wherein R3 is H may be prepared
by introducing 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\ &30 |Ib XV XVI Wen L = F, the

procedure of A J. Bridges et al., Tetrahedron Letters, %QQZ, 33(49), 7499-
tﬁﬁ%ﬁ

. 7502, is particularl Zul for the synthesis of substi
] g O her

Ca 3,

VI Z2=CN . | (R3R4not =
VIl Z = CONR1R2 (R%,R? ot = H)



10 such transformati ongahave been descri bed by C .} H Alen et al.

Organic Synthesis, 19 131, 92; T_ DePaulis et a J. Med. Chem, 1986,

29, 61; 1. M Godfrey et al., J. Chemical Society, Perkin PPAwgustdadhs 1,
1974, 1 ; Tr anposi | et at., J. Med. Chem, 1983, ; and

M F. Cﬁgguwg?FmLt aL, Chem Ind., (London), 1985, (9), 30§g&é%?%¢$¢%g to
Schene 1, a conpound (i.e., an al dehyde oil4ketone) of the formula 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 carriedSMiEME4a tenperature from about 0C
to about 150C for about 1 hour to about 3 days, preferably at about 90- 95C
for about 18 hours, in a pglar solvent such as di e YH sul f oxi de (DVBO),

N, N 20 dlnethylfornanlde (P , N, N-di et hyl acet~am (DVA) or

N- et hyl - 2- pyrrol i di pgn s, preferabl y_ D @bl e bases include
anhydr ous sodi umyee (Na2CQ3), potassfula._cdrbonate (K2C3B), sodium .
hydroxi de (NaOH), "pet@sshum hydr-ox-dge(KOH) and~ani fes such as

pyrrolidine, triethylam neQand pyridine, wth anhydrious K2C03 bei ng
preferred. Details for conducting this procedure be found in G W
Yeager et al., Synthesis 995, ,28-30; J. R 25 Di ¥t al., Journal of

Medi ci nal Chem stry, 199 @), 3984-3997. Alte ively, phenols of
the formula lib and conpotwnds of the formula IIlb may be converted into

al dehydes or ketones of sthe general fornulae IV accprdi to the procedures
described by K. Tom sawa et al _, Chem cal and Pharjraceuti cal Bulletin,
1984, 32(8), 3066-3074. Conpounds of the fornula |IV|can be converted into
conpounds of the fornmula | by 30 subjecting them t\¥ reductive am nation
condi tions. For exanple, a conpound of the formula 22 August 2003 WD

00/ 50380 -18 PCT/ 1 B00/ 00108 IV can be reacted with 4co ﬂd of the
fornula HNR R2 to forman internedi ate of the fornul R1I\ N 1 55;"
"RXs RB OX~O0or, if R=H, \ Y XV Y

O

Y

1 (R3,R* not=H)



5 which may be isol ated onverted directly in the ganme reaction step
into a conpound of the f®mula |. This conversion, ‘t her in situ or
starting with the isolated conpound of fornmula XViI}"can b&2peigust 23
usi ng OREHWs &@56 met hods known to those skilled in the ar; For exanpl e
the conpound B formula IV and the appropriate conpound of P¥HIHRYCAI08 \R R
can be conbined in the presence of a dehythating 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
Bhat t archaryya (Journal of Organic CheBCBEMES 1995, 60(15), 4928-4929).

Al ternatively, the conpoung of fornula IV and the conpound of fornula

.HNR R2 can be conbpAaed an inert solvent such as benzene qp toluene, in
the presence or aKsg pf a 15 water scavenger such as nDIec | ar sieves,
and heated to elim mate-water generated during the for8 Eﬁthe
.-internediate of formula 1. The degree_of cogpl et ixeA he cbnversion
of conpounds of the fornulLa IV into the above 4 nter medix of formula
XVI| can be assessed us or nore known anal yti cal

i ncluding ' H NVMR spectro . In sonme instances, it may be ppssible or
desirable to isolate the ™ ernedlate(s) of 20 formula XVi o they may
be further reacted with a reducing agent selective for the|r&ldgtd
the internediate to the desired conpounds of fornmula |I. SucRyreducing
agents are widely known to those skilled in the art and include, for

exanpl e, sodlun1borohyaﬂ|de (NaBH4), sodi um cyanobor oh§dri de (NaBH3CN) and
sodi um triacet oxy-borohydride (NaBH(OAc)3), as described by A F.

Abdel -Magid et al. in Tetrahedron Letters, 1990, 31, 5595). This reduction
25 is generally carried out in a pmaﬂssuﬁmemt such as net hanol, ethanol

i sopropangl or a like 22 August 2003 WO 00750380 -19 PCT/ | B0O/ 00108

sol vent, and at tenperatures of about O0C to about 100C, preferably at room
tenperature t he \ppocedure descri beghbyNBhattarcharyya, the ©O

i nternedi ate of/fo] a8 XVI1 is formef an ethanol solvent and w thout

i solation, i< e6Uwed to the product ef_formula Il using 1

alternative to the adlglehyde or ketone interfediates of foKm

skilled in the art can 5 als re conpounds o la V
nitriles), as illusef d in Scheme 2, for s a; in ernedlates |n t he
synt heses of the dg gi--onpounds of fornu €
formati on procedure™~andl ogous to that descr -ed in Schene 1. Pr
preparation of conpounds of fornula VI can be adapted fromtho
the literature. ﬁﬁf etc , Reny ebq@ . Med. Chem, 1975, 18(2),
142-148; E. A Schfimttling et aI , Jour nal™ of C}ganlc 10 Chem dMry, 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 VII:. (See, et A 1. 15 Meyers et al., Wetrahedron Letters,
1984, 25 (28). 2941; afhd R W Higgins et al., J. Oganic @ReMgyst30031957,
16, 127Qkygo/ddisy carboxylic acid derivative, in turn, can he _converted into
a

those of skill in theit, to produce a carboxyli cid derivative of

carboxam de derivative having the formula VI11 using ore GE0RBpE8
standard nmet hods which -are disclosed int6he 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 for dB€dENEi7ons of the Schotten-Bauman
reaction). The resulting carboxam des of the forrmula Vill, wherein R and
R2 are hydrogen, can also be prepared directly fromthe correspondi ng
nitriles of formula VI by s@ecific hydrolysis nethods, e oyi@g, for
exanpl e, hydrogen peroxi de @r strong aqueous al kalis netal jjsaltg. (See 25
Chemi stry & | ndustryg1 ; : C R Noller, Ogan i .
Vol . 11, 1943, 58%—-and{{J. H. Hall and M Gsler, @ dy,
1976, 41, 3769). Sub the carboxanide derivatilves of formula Vil
i i ilable for
such conversion, to producelt he desired conmpounds of fornufa |I. (See,

etc., A C. Cope et al., ic Synthesis, Coll. Vol. | V=963, 339, for
use of lithium alum num ) e in a diethyl ether orf THElso{vent.)
Alternatively, the nitriles formula VI can be reduc tollformthe

desi red conpounds of general fornmula I, wherein RL and R2™afe hydrogen, by
usi ng one of a var gt yg3o_4‘_- @%Rgil ng agents disclosed in the chem cal
li‘terature which are’ selectivé for this transformatiZXI(including

catal yti c hydrogenati on using hydrogen gas and platinum (11) oxide, as
described by J. A Secrist, IIl and M W Logue in J. Oganiic Chem stry, 35
1972. 37, 335; hydrazine hydrate and Raney ni ckel in ethanoli, as described
by W W Zajac, Jr. et al. in J. Oganic Chemstry, 1971, 36, 3539; and
sodiumtrifluoroacet oxy borohydride in 22 August 2003 WO 00450380 -20
PCT/ | BOO/ 00108 THF, as described by N. Unino et al. in Tetrdhedron Letters,
1976, 2875). Such reducing agents can also include Iithium alum num
hydride in a nonreactive solvent such as diethyl ether or tetra
hydrofuran. Finally, the nitriles of formula VI nay be converted to the
correspondi ng al dehydes of 5 general formula IV, wherein R3 is hydrogen,
usi ng reaction conditionspsipgcifihc for this transformation, '

lithiumtriethoxyal um num hygdrideyin a solvent such as THF or yl
et her, as described b LG 0 and C. P. Garg in {//‘ o Zhem ca
Soci ety, 1964, SQK 085 fnd by J. Malek and M Cerpy 1972,
217. Using an alternatjvelsynthetic pa%hmay, the irfte i ate carboxylic
acids of fornmula 10 (oiQtheir nethyl or ethyl este (yatives) can
be reduced to their correspondi ng benzylic alcohols of formjla I X. This
‘process is well precedent I Ithe literature and can be =~
Y ——Y
AN R

XXii XXII



acconpl i shed using sel ectl ve reduci ng agents such as sodi um bor ohydri de
(see, etc., J. V. B. Kagah et al., J. Oganic Chen"ﬁry 1991, 56, 5964),

di borane in THF (see, eN®W', .M N "Moon et al . gani 02@:}@%5&2@@3
1973, @g and simlar reducing agents. 15 The al cohols of fornula IX
so obt a| RYPEEN then be selectively re-oxidized to form t HEVBER® ondi ng

al dehydes of formula IV (R3 = H), for exdiple, 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 c¥che¢me duefersiiKthemyepbestiah sicoRPoan vetht &dmuatl Go@ coMpRinEEHCt | ve

| R bed
| s§|a\e”n'[]|gf |g(r;olul|m?[ Hg%na'-gisrll-eéﬁ(dslggéw@%ﬁd bthd oﬁﬁﬁgs i Qfd Iﬁl%rseccrohwn’?eﬁlaéﬁr%la%grﬁagt ry,

1974, 39, 168672d8RYMefodxweltigup é%ﬁ"i%ﬁt ofa)rdmarwmxmmsuag FoO@4mpesampotras
generate i ntoegémehl adr@sladiia Tah@ufﬁ Q/h@%lna:aﬂ*){s H Mév &hpr‘éﬁzl?e& Eﬁﬁxtr@&cfn LR h

.t he appr%pnfunc Ona nes ?_{%t | a produce corr spon 1'ng
desired Compounde BruR GRS Fom%‘%ﬁ’w&%{@ §V 8’n’8“'4feFFPeICU‘§ﬂW Hie Pribeis sl s
t hat can beku@edomwsents‘r@dmmeasubstl tuents (R3, R4) at the al pha position
of the benzyl amine side chain. In Schene 3, according to the procedure of

D.J. Cal derwood et ~ (Tetrahedr of ters, 1997, 38(7), 1241-1244), a
nitrile of the); Ia’VI or a% f thefoL_rru_I_anyl dRNobKL t r eat ed
with a reagent 0 mul a rein Mis a al such as cerium

and J is a hal ogen s ch ald or Br) to pr@ildce a 30 conpound of the formul a
| wherein R =R2=hydrogen. Such conpounds can then be converted to
conpounds of formul xM wherein R aggy R2 are other than hydrogen, for
exanpl e, via the reductive am nation procedures described herein.

Al t er nat i veMipen bce by tﬂlﬁmgoqegur&phent Bfidgenttedl.MeeliaAb@6n Qétdrd) 196D 138UbA 7494- can
be reacted 7ot r ent wel |
est abl i shed %UgnglptaﬁgﬂgWMI ?"ré@ g]tg é@t ﬁse‘jb?ﬁgg? AR %'{oédbgp@?)%é‘}%s geﬁebr nul a
Xl . SuchQal g¢hdieasiematigiisniave bsen ‘#ﬁy“@%’ kyoBwFeiHt @tk gi abn@rgahic Sywibesid, 19%INNer s.
For exanpl e31,tdae Taberant ey JoRicheardRd 1 NePNG 0 t 2 :

00/ 50380 -21 PCT/ 00/ 00108 aqueous ,%iE?aU ng g G%aféﬁuguﬁ m*%
with N3, acé%ﬁ@[%i%—wwﬂ%édw & 6853 & pﬁr%%oswal J. Mesk Chéradneas,
Letters, 19262). 37( &) M. BII9ei3aPR al. Td;feeraz.hcﬂqm@amveéasve@ tsbgls for rred can

t hen be reduced ry, am ne of a variety
of conditions, %%re'tﬂngtooé{ﬂ{g,%leyug|ancon}?§7ﬂ?doé18ha%ﬁ@e*ﬁ’§ °E||'?‘F't§’ﬂﬁ)f°éfh§ f1’rﬁ“4‘§t'|"i‘ealnoI
(A Guy'et wherein & iS5y ArikdtE IsavinbaBIP dth a@(ﬂOer@M)o;o |nitkohdr urfzd, (B \mmhrl de
in ether (M LA &t 198

1364) or trlogﬁt%yl tl(l% élcrhenﬂp:dlr:rﬂgéeﬁéz?i\ﬁleaw?@ ﬁv@gspr?sr?ﬁﬁe é’% a hgs %o[?ma{

Aner i can Ch%farﬁﬁeé%ﬂ“d'%c‘ioé“cpﬁundl%ém”&‘wa‘?) THig Fpactivings penmetly camemeou( -aINHQ)
conpound ol ehpérEkleaim 50266 atbf A0CioPARVES 165 b AEATPONILS. B, o ™! 2

| wherein R and R2 are other than hydrogen, escrl
. about 90-85°C for about 18 hours, in a polar solvent such as dimethiyl sulfox1de (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
conducting 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



10 In addition to the nmethods described above in Schenmes 1 and 2 for the
preparation of the intganedi ate al dehydes and ket s of formula IV, other
met hods exi st whi ch can.r ovide conpounds of the mul a | ¥2 Augusiesiidpl e,
a conpo rmula XI1, in which the group Z is a hydrqQgen_atom can be
react edLWB gfgpgsgondl tions of Friedel-Crafts acylation (erms?’%mm"]"00 8

Al Cl 3/ CH2Cl 2/ R30001 ), to produce ketones ofé-the formula 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 | ocation of the acyl group (COR3) can be determ ned by the
nature and | od4fRbRAS GFacER VIt aaprirauNY of b SermulagiNR'Rp teekoemtan iatsrmveetidte aithé he -
conditions empmhoyeduf or the reaction. In instances where it is desireable
t.o prepare conpounds of rmula 1V (R3 =H), fromXI | (Z=H), introduction
of the al dehyde functi onal &gr\oup 2CHO) may 20 be achi evegg using conditions
descri bed above for the preparfdtion of the internediates ﬂ and I|lb in
Scheme 1 _ Preparation of comppunds of the fornula IV vvhereﬁn R =H{(i.e.,
al dehydes) can be achi one or nore of the cedures for
the fornyl ation of tlclrlngs3 i ncl udi ng reégtin/ gnet hyl

nmet hyl ether and titani tetrachloride in i 25 chloride
according to the procedure de€2ri bed by M L. Manci ni O, Synthetic
Conmuni cati ons, 1989, 2001-20Q7, or H Chikashita et al., Jj Oganic
Chenistry, 1991, 56, 1692. nat i veDy, if Réazthilpn of th/ npounds of
formula XIl wherein Z is a hal Yetc , Br, 1) with a[Strohgpase Q,
n-sec- or tert-butyl [ithiumxLithiumdii sopropyl am de) kg anyinert 30

sol vent such as hexane or THF, followed by reaction with a~"agent such as
‘NN di met hyl f ormam de (DMF), w Il produce al dehydes |ike those of fornmula
V. (See G Voss et al., Chem she Berichte, 1989, 122, 1199; M P. Hoyer
et al., J. Oganic Chem stry, 1986, 51(26% I5106; and N. Eisen et al.,
Angew. Chem International Edition, 1986, g 11), 1026). Another nethod for
the preparation of conpounds of formula IV relies on the oxidation 35 of
an al kyl o] Qsition o ounds of the
forml a Xlg{lg %Héerpmg%(?e %?‘8%95??’%?%’9‘?%@% Bef fee 'feg?t??ﬂtsfge(’b_’d B CRBOYIRE fipde
of the for rrulfa"‘l“!?’ WHEY @nrersign, whathzp in/gity s sta@0g BithiDe 0 BABRhpo A R1 offormula
PCT/ 1 BO01001081( edrtbe perfbrmdMlus

Carter et al., Synihesis 198%%?%5ﬁgra%{ebh@?%d&tﬁvg%z!gﬁs L "z?fsi%w 1991,
Sayer AG), or, undel epRIpRie. \}'i'egB?rB‘iPé‘“eBEHWLI'%WsanddB‘haPFﬁ‘PRB@@e@"!DQUrtdw formuta

formati on of HH\JF&:‘RF beuijb ic6rmBifiéd trﬁmﬁnﬁéﬁéﬁcé)if)f 4 QéHVHrlaﬁngV}éagerft 'sBER %'nfah;uksn % an
C

t hen be n nt.o o] ds of the fornu depicted I n
2. The su@gesgt%\g B (?1 bf gag% d ﬂprBP‘B‘(‘fjgdﬁ’r@ rﬁ'\i"i“?” ingft %%‘(?F‘”%é”‘:hd@‘«!p@ﬁ’@izeﬂ@on

t he nature aﬁ@lw?r@ca*hﬁrmhomhkawlvamidmtl maaéact:cmu&)ﬁlﬂgéduelbé&or?(piét@cbc}fo@rﬂlgtt@@le
conpounds  of Jr&feHMleaof@ IBhaYa%ha@ﬂygt(bglfma‘f}loP%rr Ei%ltcl hemiscfry HQ& Rb ﬁg?r t26|3 9155]29?f

the intermedi ates of fornu
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



illustrated by Scheme 6. Conpounds of the formula XIIl, containing a nitro
group and prepared acc ing to procedures describ by R Beugel nans et
al. (Tetrahedron Letter 10 1994, 35(31), 5649-565 J. H22&ugpkt 20034l .
(Tetrah%w@gtters, 1987, 28(31), 3627) and E. Roberts et al. Journal
of the W society, 1925, 127, 2004), can be reduced RGTMBOOOYUIRI t i ons
disclosed in the chemcal literature to the 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 ofoidat, and ausmnegatareslonamutmcrt@awt §OU°C UdfBibif At IoRNeAR& LG #C1 d

or tin/hydro roduce the correspondi ng conpounds of
Pormi o v BREREeGEGRL B EMAG R RS B8 i Findig omuanAia enpes i an
converted, vi éh@W&qWedl %tziowutfwm lsqiehttos. i§ padmart@nh,e prddQt oefﬁﬁ#mb¢US|h§N5m-| NayOo2

d e e Kk
and aqueous, HEl g 08 ki &%l OG- iy, SRSt s

via the 20° co?’?%%fﬁ%amﬁlp%ﬂbe&@rmt&a Ytii.gs nivfies,casnillsmated in ashesr’f&cmnorl BeSshene
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carboxamldes of the formula VI, wherein R' and R? are hydrogen, can also be prepared

directly from the corresponding nitriles of formula VI by specific hydrolysis methods,
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




The in vitro activity of the conpounds of the present invention at the

i ndi vidual 10 nonoam n eupt ake sites can be det i ned using rat

synapt osonees or HEK-ZQQeI |s transfected with t fPhuman Sérdoysi 3003
dopam ney@ge/sRELPI Nnephrine transporter, according to the foI | ow ngﬂ
procedure adapted from those described by S. Snyder et at.PCTRRAYOLIAS,,
Phar macol og , 1971. 7, 66-80), D.T. Wng-4 al., (Biochem cal Phar macol ogy,
1973, 22, 311- 322), H F. Bradford (Journal of Neurochem stry, 1969, 16,
675-684) and D. J. K Balfour 15 (European Journal of Pharmacol ogy, 1973,
23, 19-26). paé)st osonmes: Mal e Sprague Dawl ey rats are decapitated and the
brai ns rapidl b’ eHSFEEd brHb Lepe et@l i Tsyetetpi Latteds, dorqzs7St rduak ae(@,{;ﬁg

di ssect ed ouhgmrscbaplam:eudcmdb lit€i@mn GRlrtnun® u ramin 20

buf f er (the Qﬁ#\/}‘oe traﬁ pared using 3259%%52%%%%3&80“6 %é“eﬂ ?’iﬁhfsﬁjﬁ?t?ﬂ'

gl ucose, ene |?;1m ne tetraacetic acid (EDTA) adj usted to pH 20
7.4 with tr| s(hdeloawmaehwe)srcamrmmaanh@pee(cmeﬁ)ed _k%%@);on%%d rig SRHf afg

hom)genl zed S en tube wt ¥de§ )
using a Pgttbe"fhg%h(g%a%nll\gg‘?mg%%ﬁg g\%@%‘ﬁht‘e‘?"igsreééﬁ‘ﬂnr quﬁtye@ snecifio or thisg for

10 min. at S pRAP RS ﬁmlghleuwatmyeam:nmrs nydraeané sbilaH §6tras THE PR 9
for 20 mn. @hkerdss debR®ehiip ?q.j P8 CJ“F‘ sﬁ: S Eﬁ ed in an appropriate
hat” yi el dé 3 ess” ThIn £80%rG Ghemica Sociaty,

vol ume of sucrose buffer | 1964,
Pr epar at i on: 86,185 204 by 4| Malekang b CerduSyithdsist tay2henvan ser ot oni n (5 HT) ,

nor epi nephri ne n SeRRAMEN r. wn_in
(ul B;CCBO e ‘%ﬁg(gﬁno?% e pyheR B eIl R Saerrmaviea)
Cent er 't her g’ﬁhhly | eteqoai g vesh gan qugcm)tbelmppdpenmm BehzWict h

0% di I RlEBSs (oF ddrank s I
10% di al yzedI@mBss ( IaBb(w (1] Sﬁ‘dﬁdé@% i mmdrééf%entl@%”a@ @g}ﬁﬁ% Sg@ta %% no.

26300- 053 | 250 3"
transport Zar or(ﬂg{h g.qeg U%Qrg%)l%gg o AT iql‘J?gtSBﬂ‘:ft PatRSpist basphydridsr (semslea i UnB

pressure. ”th@éﬂ d: @iganig Cosmistn 1891066, 3964 PhiBorbh@BKSF (Qéér _%S WeR. b

Phosphate Buaf feoafnSdnenirt bt T at al o 4190- 136)—and
di | ut ed an apgrgggrl at e r!:(étrruu&r@\tsa %ﬁgnglmggrln%rée Y0 29 A) upt ake.

Neur ot r a s mtter IgRIsRf dospula i go el?i’@laktecmbayise sleticON@uRidRed oot RS S

tubes 35 C(nnfapdmdmg Mewdegf ofS GbrdRIRt vi e i t@r sert raline,
desi prami ne gr. noni fensin - HTWNE o'jrB D&F aésxsa%’ oG PYFgIUm

upt ake, respectivaly® EL y[eﬂBeCthE’Bﬂ‘? ARdingdo dbe @fUCF@H}’WI-Eﬂ'JZZIoMgBISh[ 2003

WD 00/ ?osstM/mee/m&o:& (25411%5006} ):z-e[ BELAE Sod@anWdrbial by 3H| DA
5 nM t| on con
bor oyl 1 e e P 8 ab 8RS e MRS Bishe ke prasdth o o"r'?@ﬁ 'airm%%asaucem also of

synapt o$8nesonyprtedentp s pere reatierdieingegrot tlfea., r?fdi@law aBteRra d@g@@ea poHbat ed

t 37 C for sdenti ra A bat i
?er m nat egr yeg‘?liﬁ at'?léo(ﬁﬂg3 GQI M % ’PEP)‘ E_fal( %fggn %85%“‘%51 ﬁlg@l‘ 3“?\(18?6 @B |

Har vest er , ’?qefsé’Piéke_MEﬁEd“%"*t I@%ﬁo@h f;eieadatt(nretémeblafefse)r tl‘%nﬂrmlﬂ@lxnt ed
using eit hewhieh Wl has bbbeketed Withn@apMBhIiAE afiftled oFkdhhia \RiSk: 42903 produce the

scintillati Qchesponding 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'=R?=hydragen. 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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OOV 50380 the mtermedlate aldehydes and ketones of formuia 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

15  procedure is depicted in Scheme 5 and is well precedented in the scientific literature 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

20 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

25 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

30 solvent 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, 1199; 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
35  of an alkyl group {e.g., CH,, C,H;) at the Z position of compounds of the formuda XII. The
oxidation can progress to the formation of the aldehyde of the formula IV, wherein R?* = H
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{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
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,
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
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
fatter 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

carresponding carboxylic acids of formula VII 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
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? i 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

l

i

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

0
N—L4

XXX
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where L* is a reaction labile group such as -CH=CH,, in the presence of a strong base such
as sodium methoxide, to produce the intermediate of generat formula XXI. This intermediate
can then be converted to the corresponding cyclic imine of formula XX in the presence of a
strong acid, such as hydrochloric acid, usually under reflux conditions. Subsequently, the
compounds of formula XXit can be reduced to form 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

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 foliowing 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
(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
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.

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
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
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

7.28
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74
d1
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7.17 (t,1H), 14H4- CH3CH3190i | 227(dd, 1 H), -
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_ 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 fiters are washed with modified Krebs buffer and
counted using either a Wallac Model 1214 or Wallac Beta Plate Model 1205 scintillation

counter.
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EXPERIMENTAL EXAMPLES
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).




1 . C(s, 1 ,7.86(d,1H),_,7.46(d,IH),719(m 0 5-F -
go(zfjdél—b,l-%. 94 Edd, Ill:?) 6.86 (i2 H55 oil 300 (d, H. 3, %E ﬁgta?odp% "
260(s, 1 H), 7.56 (dd, H, OCH207.19 (m 1 H, 6 (dd, 2% Avp! e (

1 H, 6waBedspasol H ., 6.47 (d, 1 H, 5.99 (s, 2H. 21 3-F 35%0%@0% o 1
foank86,(s 1 H), 7.76 (d, 1 H), 2847.41 (m 3H), 6.81 (s, , o ( .
H. 22 5-F 3,4-Cl2 CH3 15 foanB800, (dd, 2%, 7.40 (d, 1 H), 2987. F(T L
H, 7.05 (d, 1H), 6.94 (dd, 1H), 6.80 (dd, 1 H), 2.55 (s, 3H. 23 5-2 -
CH3 27 foank66, (dd 1H), 7.30 (d, 2H), 264 7.15 (dt, 1H), 6.89 (d, 2H)),

2.57 (s, 3 WO 00/50380._.-29 22 August 2003 PCT/ I S00/ 00108

Prep. X{") Y(1 ﬁ?é’yi Jledim p. ml £ Ve NVR (JOBCI "] v8Jd Nowe{ 99 (16 ( [IH-NMR (CDCIL. 3)
No. %) | ) | (m)
5 5-F 3.4-Cl, H 67 oil 286, | (d, 1H}, 7.60 (dd, 1H),

284 | 7.42 (d, 1H), 7.28 (m,
1H), 7.10 (d, 1H), 6.95
(dd, 1H), 6.87 (dd, 1H).

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
o | (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).




244-F3,4-C12H410i|286, 10.2 (s, 1 H, 7.85 (m 2841 H), 7.47 (d, 1 H), 7.22
(2gis- éu:Dsé 2' giZI(-Ig]oi |12523: ;85 I(—I)m %;,23 (?n 6§H§m 16‘15 (M 22Arvﬂust72Q§’§ (s
1h), 6. 9 6d ,;‘;1) 6.83 (DD, 1 h), 3.84 (S, 3h). 26H4 cl 014%2_]9 00@?1%8
H, 7.43 (dt. 1 H), 2467.31 (s, 1 H, 7.29 (s, | , 21 692
(d, 1 H, 6.88 (d 1 H, 2.60 |s, 3H. 275-F4- CIH600|I252 (s, 1 H, 7.59
(dd, 1 H, 2507.33 (m 2H), 7.23 (m 1 H), 6.94 (m 3H).
284, 5- (OCH3) 23, 4- C12H400i | 328, (s, 1H), 7.25 (m 1H), 3267.07 (dd, 1 H),
6.95 (dd, 1H}—6.85 (dd, | H) 683 (dd. 1 H, 3.92 (s, 3H), 3.85 (s, 3H
294, 5- ( CH3) 8- ¢ret290i | 496 (s, 1|B, Jver (wp. 1Mz 4MMRgchdi, § B
_202783 4_1 *);,gqn-ﬁg_ gzn&} HL’(S 7% SHj.l-Q%é 3%)355334 ‘H), 7.64 (dd, 1 H),
7.45 (dd, 1H), 7]15 (d, 1H), 0 22]|August 20103 WO[00/ 50380 -30 31 4-Br| YW
3,4-Cl 2 R3 Hi1 H 4-CH, H 69 | oil 212 { (s, 1H), 7.46 (m, 1H),
) 7.15 {m, 3H), 6.96 (m,
2H), 6.84 (d, 1H), 2.34
{s, 3H).
12 4-CF, 3.4-Cl, H 44 | oi 338, [ (s, 1H), 8.05 (d, 1H),
336 | 7.49 (d, 2H), 7.22 (m,
! 1H), 7.13 (s, 3H), 6.94
(dd, 1H).
13 H 3.4-F, H 68 | ol 234 1 (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 | of 227 |(dd, 1H), 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 | oi 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).
17 H 3,4-(CH3), | H 60 | oil 226 (s, 1H), 7.91 (dd, 1H),




yield (% 47 MP. (C solid PREPARATI ON 32 346, 344 PCTIIBOOOOlO8 H-NNR
(CcbC " 'S) 6.91 (dd, 1 6.89 (dd, | H (s, 1H), 79 (dd 1 H,

(m 1H, 7.37 (m 1H®7.19(m 1H, 7.03 (m P(q@;ust12QQ)3

5- CYANOs#o @8/5¢ssh) CHLOROPH EN OXY) - BENZALDEHYDE Under N2 |n g,gﬁ%@n% H&I‘I ed
3-neck round bottoned flask fitted with a reflux condenser gnetic
stirrer, a mixture of 5-brono-2-(3, 4-di ch8r ophenoxy) - benzal dehyde (3.0 g,
8.7 mml), zinc (Il) cyanide (1.5 g, 13 mml) and

tetraki s(triphenyl phosphine) palladium(0) (1.5 g, 1.3 nmmol) in anhydrous
DMF (145 mM )—was—stirred at roomtepperature while degassing with N2 for 5

mn. After HEA® ngamt appr¢Ximat el y| BD G )ﬁ&ﬂ 8. miim/z | e NMBSCDCRN5)Was
judged conpinete jby thin | ayer chrojat ogr / ég»)?o IQHZJ 2: hexanes) and (was
al l owed to g¢eel—tlo10-roomtenperatiire 'Iihe A xture was then
diluted with watgr and ethyl acetatfe (EA) apd sti rred anotherH)LG 461 @t | The
wat er | ayer [was deparated, {[extracted twjce wyth EA and ﬂg‘nogqi1 r%d 'ﬁl ég tthe
ori ginal EA|l ayer|, and washed w th fan adueous sol yti onj of " Roc 1 £ 88py
(potassi um sodi umtartrate|tetrahydrate)| fol| owed|by apediy, NaLldd, THE
organic layer wag dried wth Na2SQa, fijltered and concgg“saé d in vacyo to
an oil. Thejoil was flash {5 chrongtographedj on a|15 cm col um of
silica gel,elutilng with CH2Cl 2: hexanes {(1:1) to |obt |n the title product
as a white $dfid|4CH g (6D%Y-CLM P.| H22{B26 [Gil VS 336 PEE! - z):
291 (nt¥), 2p2. ' {HNWR (CDCI 3, d): {10.47 (s,] 1 H|._8. 2279&9, 1 . 7.75)(dd,
1 H, 7.53 {d, 1{H), 7.25(m 1 H|, 6.98 (dd, 1 H>*6 (8, 2H). |20 (0| I n
the same mapner, | 4-cyano- 2- (3, 4di chl ar ophengxy) - benzal ([dehydes \@asiH) g epar ed
fromthe cofrespondi ng 4-brono-2-(3, 4-difchl grophepoxy) (Q gég dehyde, clear
oil, 16% Mass spectrum (|GC/ M5, miz): 291 (jn¥). }H nnr % 3, d): 10} 45
(s, 1H), 8.D2 (d| 1H), 7.55 (m 2), 723 (m 1 H, 7.14 (m 1 H, 6.P6
(dd, 1 H. |19 4-Cl 3.4-Ci, H 55 | oil 302, [ (s, 1H), 7.86 (d, 1H),
300 | 7.46 (d, 1H), 7.19 (m,
2H), 6.94 (dd, 1H), 6.86
(d, 1H).
20 >-F 3,4- H 19 | oil 260 | (s, 1H), 7.56 (dd, 1H),
{OCH,0) 7.19 (m, 1H), 6.86 (dd,
1h), 6.77 (d, 1H), 6.58
{s. 1H), 6.47 (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).
2 | oF 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 CHy |27 [foam | 266, | (dd, 1H), 7.30 (4. 2H),
264 | 7.15 (at, 1H), 6.89 (d,
2H), 2.57 (s, 3H).




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

pl aced 4-fi uoroveratrol 0.78 g, 5.0 nmml, Al drich"®henical?? G%JQ)JSW\OO?O n
of anhydgy! £ 22 August 2003 WO 00/ 50380 -31 PCT/|BOQ 00108 CH2CI 2

Af t er cool | ng P& 01 C, titanium (1V) chloride (0.91 m, 1.=FFIgBOYOGIOR 1)
was added, followed after 10 mn. by a.a-ZB-chl or onet 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
saturated Na The suspension was filtered through a pad of d.e.

(di at omaceouq &Rt iy t he afligous phaRe |awldekihpact]edz W tmNﬁlﬁQCbcg
amounts of CHZ¢Jl 2 | and the prganic hases(o re g&ntirpﬁd and washed with
wat er followgd by isaturated| aqueous| NadCl. Atk ér Inglwth MgSO4, the

organi c solvant was renoved|in vacua to give [ the tlitle corrpound as a
664 (d

solid, 910 nyzz7 HFHINWR{TCOCBs 102 (S )+~ 236-F ) ]
3.93 (s, 3H]3.89 (5 31| 16 PrREFARATION 34 2?%9? beiﬁdﬂjpﬂ@ﬁdﬁv
-5- BENZONI TRI[LE Under N2 in| a singl g-neck round bot esedit) agk @ tHy, a22
reflux condenser gnd magnetjc stirrfer, %}m’xture of 3, 4- dl1ﬁylggg)mn
(1.96 g, 12 pmol) |and anhydr ous pot dssi um carfbonat ¢ (4 ')Ef
anhydrous N, N di ngt hyl f or mejmi de (DWVH, 50{m ) iwas treatedﬁﬁ#(fh G 6E8 (m,
di fiuorobenzonitrile (1.39 g, 10 nmmygl, Aldrigh Chem cal| {gp., M |waukee, W)
and heated t¢ 95- {100 C for{ 18 hr. The m xturle wasithen cooled to room
tenperature and dijluted witth water |and ethyl| acetate (|EA), the water | ayer
was extract edl26i t I} Sedickit | oned.4-quant iftH es| of ~ BAIand | b6 | EBATHRYEIS (HEDH),
combi ned, washed with water|, 2N NaOi, water dnd fi 1%15 saturat ed a ueo
NaCl . After drying over MgSO4, the dol vent was renp N A 30§ Fe
tan solid. 20 Mass spectrum (GClIMS):| m z) 281 {(nF). 'I-l-I\II\ﬁ),(GZ@CtD,,ﬂﬁ,O@sW
d: 7.43 (d, |1 H, 7.37 (dg, 1 H, 7.26 [m 1 H), V.12 6,92
2H). In a simlar {fashion, |the foll ow ng| benZonitri{les O@Dt #3?%$%P§V
were preparefl, isolated afiter flash chrpmat ¢ggraphy (si lica gel, elutiop
w th 20% CH2{Ce& 1 pHheXanes)4-& ep. XY Rl Ozdf 75 H NVR E CRGH 3 6) =NoR 9
355. B3 4. 0 224279, 277(bd 3K 7] 40 (B 1 7. 3%‘%]8% Ty 790 T
1H), 6.87 (nm 2H)| 2.34 (s,| 3H). 364-OCH33, 4{C 24685 |G & HIHY 297(s4k4

-
o

<

=]

e

(d, 1 H, 7.17 (d| 1 H), 1H), 7.21 (t, 1H), 6.92
(d, 1H), 6.88 (d, 1H),

2.60 (s, 3H).
27 5-F 4-C| H 60 oil 252, | (s, 1H), 7.59 (dd, 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),




6.94 (dd, 1H), 6.70 (dd, 1H), 6.37 (d, 1 H), 3.78 (s, 3H). 37H3, 4- O 298265,

- 0 22 August
263(dd, 1 H), 7.52 (t, , 7.44 (d, 1 H, 0 WD 0080380 -32
200% PCT/ 1E%0/ 00108 Pre®XxYYield, n z,' H NVR ( CDCl No. 922 Augesi2R032) |
2 EPARATI ON 38
g (93 gng%tziﬂl_’fb?%sHENoxv) . 5- FLUORO- N- METHYL- BENZAM DE A ni x¥GFEB%P3602 g

nmmol ) of 2-(3, 4-di chI orophenoxy) 5- f¥uor o- benzoic acid in 20 m. of 5
gﬁhSdrous)benzen(e was treated with 2 drops of N, N-di met hyl f or mam de (DI\/F)
followed by slow addition of 0.785 g (481 uL, 6.6 mwol) of thionyl
chl ori de. Af ing tq reflux or 3.5 hr, the solution was stirred at
roomterrper&lpﬂﬁpe Swer ni ghtl Yand cont8ht r ptied impvaguez t O'HRNMRIICDOI5) T ha \(/jvas
further azeotwoped twice with fresh benz§a,ge. '{@ J)due was re-dissol ‘e
in 4 nL of thenzene and added to 15 ml bf 1. CH3NH2{ i n CH3OH (Aldl‘l(:h
Chem Co.) @t 25;C. 10 Aftler 12 hr| thel m xtlure whs congen{ddatiexieBa (adagua

and partitiopned between water and Ft OAcl  The aqugous | )er was t hen
extracted w :%A: aflditienal IEt QAc_and t hel conldi ned brgani ¢ / extracts were
te

washed with 4Bb1 | owed *#Csat ur Ht ed Hquesols NaBte, |disi &), Wi ONGUG SO
filtered and contentratedito a brown oijfl which slpwly [sphs fh—ﬁd?.g?(
standing, 04654 p. 'Hnnr | (CDCl 3, 400 , P): 74'89 (dd, 7

1

1H), D59 (e, 1HRH).03
h)y, 7.30 (bg, 1 H NH, 7/]09 (m 2H), .83 |15 ( 2H)i, _
P??EPARATI( 39 2+ 3,4-D CHLO?ODHE XY -|5- FLUORO- BENZ I(;FRH,LHEG@( gjﬁ_—drllgd
fl ask cont armmg N2—ntet—and ||a9||\,t=C stirter was. chdrged o g
20 mmol:) of 3, 4-dichl orophenol, 6.2 g (45 nmol) of potassium car bonate an
50 nL of anhydrous DMF. Wth stl rrHREPAR‘ATﬂ)tSNgz(15 mol ) -of ] ure was
2, 5-di f1 uor obenzoni t1i4.evAkbotisalbicheBkoPAEROPERILEA-AVE: Mo, M Xt ur
t at
Bgﬁ \tA/(eagnO://\/:': glr gand’”ﬁ‘?@!«:’” a'ﬂﬁ@eé}q%%ugclq rayrsk batiamed Gasktfittad twditl awkfius cEbkdBAserand

t he conbisnecknomggmitic shraeyea MiXRE 6f 55@%%@3%%1%@&'&@ Wed iaefVd }S‘@t er
and sat ur atehql (%)5 ﬁ%fc IS, é\lg(% Af ter)adr / t vglt %&mmwﬁa@%ﬁ; (gir,l\ﬂt‘f
removed to give'f g Grema) and tetiakis{righeayiphosp \6 g, 00
solidified, '3 Bmg)invabgrasdtdr (145 (ARGs, shﬂ‘éd)at ro&&lterﬁ r)ature hh.@fﬁegé%'m%n 4

: 6.92
'(VHZ’ 23 e 4\?’ féfc% m?n H}\ﬂer He%t?ng(g aippm'_'?rﬁate[y 80 %ngor 30 min., the reaction was judged
m .

complete by thin layer chromatography (50% CH,Cl,thexanes) and was allowed to cool to
10 room temperature. The reaction mixture was then diluted with water and ethyl 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




22 August 2003 WO 00/ 50380 -33 PCT/ | BOO OO 08 PREPARATI ON 40 2- '

3, 4- DI CHLOROPHENOXY - 5- BENZALDEHYDE A fl ane- g ed fl ask cont ai ni ng
N2 inlet and nagnetic st¥rer was charged with 1.24 (9.0 qugysto%oo

pot assi nate and 20 nL of anhydrous DVF, followed by 0 513 (3.15
5 ml)%sgg%dlchl orophenol, with stirring at roomtenper BpY01 ﬁ?ter 5
mn, 0.426 g (3.0 nmol) of 2.5-difluorobs8mzafdehyde (Al drich Chem Co.) was
added and the nmixture 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 the organic extracts were washed wth water and saturated NaC
and dried overOuySdier cRériodr Cotitanibm (§4)|ctileride @aBAemaﬂErZ@WB 30m|lnol Q63 abidhd, 10
whi ch was chpiRl QgL | i.ca % Et OAC 95%
.hexanes. The ti t%eé pmﬂc?’n%éggf‘@%&aﬁm?‘ﬁ@ eu?ehé&\él%ﬁ (c)bp$¥5 f”P'E%' i OFfs as
a white | ow &S 1@ alowrd ép warnstporogm terpperature( @PICIBY 2400t WadzqueStied fwithOan( dd,

1 7.42 (€kedsshf,a Joass 1
a1 h e et saateh (s e Sep st duBRet Rat's Pl PR e

flask contai ‘ﬁ‘aﬁa‘aﬁﬁ"’is PEt BRAIHRRYRSPPEe WeS prectedadthcasitiona ampurtts 6 OHiEL, 20
of 1.0 M i tdamduhe mrmmmshgldretdeomlﬁinﬁﬁn& QvBnEaRlith sl foﬁ&we@%at%te)d’

fol | owed by it .10 1 nhydrous THE at room tenperature.
Wil e sti rrl%g?oug.ql%ﬂ gﬁe?ff%“ It I“?g%(? % FENGT TSN Wet Bmpverkiy vBRieZergiver i | e
(Maybri dge Cheetie cappourt@s a whitesdiitll 90tmg. Ti nt agel , Cor nwal | UK) was added

sl ow a syringg. A e
(G105 Gpon | o5 o R0 1T e RTE, .56, @d‘mtﬁ%@vﬁwé@w&m
spots: W%h ice 25 bath cooling, the w(}uenmed using 230 niL

H20, 230 nL 15% NaOH and pRenpfSf.orteiiBtbxy)id-BEn SRS I 1Ting at room
t enper at ur e, theL[n ‘ﬁ?sl ‘!_FW_W‘O'U?H—H—E_E—W t he pad was
washed further witHe: Ps‘a%ﬂﬁ%mb’fd tstiowed w'wrﬁerewm@nmaer@ngmgcenc

filtrate vva§tumjgm:mrxtweaof@d4 dichiarehieAol ( 09g gy Rl rln@nW)@lﬁdi anf@dr%ﬁs? p&assﬁh?ca?ddna%é’as
chr omat ogr aphegd, op nes irst wth
CH2Cl 2, t herl it ngmﬂjg%%e%sh ?’drg gc%'%‘?iﬁ'@ém%'?‘d%@%ﬂﬁswi)?ﬁé tegied viB |2t of
t he tWO 1S‘Sp0tdggluorgt::ep:[sztf[@.(’635( @.1'@@1@}()! Agrich @hewlcant g emiddduk e Wasana heéﬂ@b tooys-oi |,
0,120, 9. Vesgo Spef b (APK AR M g >
400 M) d xéué g thf %%olé&%r‘oep te ﬁ)atur%a%iodﬂtnaa Wiﬂi er
3.92 (s, 2H)and ghg?c?tgte the watep Ie(ygrswaschxtrawp{z)mth zgdumgmmmﬁe@a‘ EA and the
EA layers were combined, washed with water, 2N NaOH, water and fi inally 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, 1H), 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),




: hy
WO 00/50380 -34 PCT/1B00/00108 Further elution of the chromatograp

provi ded the nore polar nponent, 2-(p- tolyloxy) zyl am ne uas azoyogl | ow
oil, 0.082 g. 'H NMR ( ;, 400 MHz): d 7.34 (d. 7. 12 2Ryugs) 86
(m 3H) wSobgoke, 24, 2 31 (s, 3H. 180 (bs, 2H ND). Bobields,same
met hod, the follow ng benzylam no conpounds of fornula I (where U _ H
wer e prepar ed fromthe corresponding benzoditriles VI: Ex.XYyiel dM P.,

Cm z,' H NVR No. (%9 (HCl salt)m (DMSO d6, 5) 2H3.4-C1287198-2 11270, 268(bs,
1 H, HCI) . 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 ( 2H)  35-F3,4-Cl 267190- 194288, 286(d, 1

Preofy 1 X7 31 (&) 1 H) Yield. oRmizdt , 1] HNMR(CBCLm)  2F). 3,99 (os.

H), 7.52 (dd,"§H) |*7.31 (IS H) ,Yiepd : \ , %)
3, Mo.Cl 254217-219284, 282(d,|{ A+H), 7+38 (s, 1 H), 7.22 (d, 1 H),
;H)zo ??nOiB Mea o)/m ey 687 (d I+H) 3194 (bs, 2H), 2.28 (s, 3H).

\U!

; - 22@2Hd, 1 1),
54- OCH33, 4- dl 237167- 16830(, 2 88(d, 1 H), 7.52| (& (m2H)86
7.06 (dd, 1 H, 6.82 (dd, {1 H, 6.45 (d, 1 H,{3.90 (m 2H), 3.68 (s, 3H.
22 August 2063—W5-66/5683880—35—PCT/L1B00/L00108 EXANPLE 6
[ 2- ( 3, 4- DI CHLOROPHENOXY) - 5- TR FLUO?OVETHYLBENZYL] DI METHYLAM NE MALEATE In
a round-bottoned flask fitted with a L stirrer and N2 inlet was
placed 0.331 5 g (4.06 mol ) of di ydrochl oride (Al drich) and

0.410 g (4.06 mm|2r(3t4rmm\ﬂfwﬁﬁwqm 2$Lubm-haamh1mknelhﬁm$ﬁm£rl Ingoum) I IOXIt 32
sol ution was shRgfe of"ﬁsdzog?(ﬁ‘d mmeg%aﬁ kﬁfd:cﬁlor%gheﬁg V@gﬁﬂggr;g- Bonsls Aeic o2 m}qu,fm)l)

4.0 was adde
f)fl g ?1?: 454 @H‘Ir’%?%’)ﬁr?@ﬂ%ﬁmwﬁ ffqateﬂlmfbr%@‘remshyﬂNumarhydfemadmet(@wm)weuoa:ed by

yell | oW br own slow addition of 0.785 g (481 uL, 6.6 mmol) of thiony! chloride. After heating to reflux for 3.5

hr, the solution was stirred at room temperature overnight and concentrated in vacuo to a tan
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, 8): 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-FLUORO-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-nmr (CDCl,, 400 MHz, 8): 7.43 (d, 1H), 7.37 (dd,1H), 7.26 (m, 1H), 7.12 (d, 1H),
6.92 (m, 2H).

-



sol ution which was stirred overnight. To the (rjesgl ti ngdcl ?udy sol ution was
added 0. 115 10 (3.05 | ) of sodi um borohydri de, sti

‘conti nued fogrJ 24 g]l’. Th eaction was then quenche®with 6 ﬁﬁuS(tZB[lﬁ—
10), st wo emkoasot her 2 hr and diluted with Et OAc. The aqURIUS 06@{% was
made basic with saturated aqueous Na2CO3, |ayered with additional EtOAc
and the two-layered mxture was filtered ??hrough a pad of diatonmaceous
earth (d.e.), washing the d.e. pad well with EtOAc and H2O. The EtCAc

| ayer was combined with 15 additional extracts of the water |ayer and the
conbi ned organics were washed wi th saturated aﬂueous NaCl, dried with
MySO4 and concentrated in vacuo to a y 626 g. I\/ass spectrum
(APCI, nfz) 366, 364 (EH}.A-DICHINAORIEDRRY)-AHAUOREEENEATDTdvils, 1H), 7. 47
(dd, 1H), 7.39 (s, 1H), 7.04 (s, 1H, 6.90 (dd, 1 H, 6.80 (dd, 1 H, 3.48
(s, 2H), 2.26 (s, 6Hpmenedfrsk peréaimnl Nginiei dnddnagsakwaebrwasaﬁmmrma ?.GUQEt hyl
ether was tre@togfAmhl bihdhsdidR cgrb%ateénac}%irﬁlf gf%'nlg/dr bs %Pﬁ?m{ﬁaﬂ%qu%qggl(%ﬁon

m xture was filtered throug hin pa
and then Was s"t"ff}of)é’éli*étd'qhk%ﬁh%r@hwh aliringeat fagm tammratuﬂsheﬁemminmmgs@lu ds

were filteredmal orashmdorbdrRabingle dched E’e%%h@ﬂ 12/7-128 C.
El enental analysis for C?%H34C?2F ch@iﬁ(fo4 cald{{}I at é‘bera'%urelﬁva% 77,
N, 2.92. 25 F5aH2® Gl B Aftergoging tayoorg tmperatme.ttnmemmrmwmmmem witthe
fol | owi ng conpeatedswiaé ekterd hwan EtO/W@ﬂHWerbrd%n:c'étré}ysq’ﬁé?egﬁgshedw}q ﬁatBF r ed

XYR3NR R2 S| S or mul a N cal cul at e
E(gund 7H3, 4- ?:F%tliﬁgﬂz—ﬁ%T%"rﬁ’%v‘?&%ﬁ@c&mﬁﬁtﬁﬂh%%@gmeebfmvnpﬁ 9631mg, 85 N
4.21: C %&. 02which @28 2hrbmglagtpRA03 2&1@4@@&5@3@% E%@d “@fé%{@?“ﬁ%"i,ﬁe@‘eﬁd YR3
NR1R2np, Crrlz,EIe mul a al.cul ate ou
4.77, WR| 4.23 8H 3, 4 mm%cﬁé %%['E\%ﬂ r8T4‘§3F§E?I%Fi\ﬁ ) rasbone Aswhite Igw-meltingy

solid, 0.572 g.

"H-nmr (CDCls, 400 MHz, 5): 7.60 (dd, TH), 7.42 (d,1H), 7.28 (m, 1H), 7.10 (d, 1H),
6.95 (dd, 1H), 6.87 {dd, 1H).
15

EXAMPLE 1
2-FLUORO-6-(P-TOLYLOXY)BENZYLAMINE
A flame-dried flask containing N, inlet and magnetic stirrer was charged with 6.0 mL .
20  of 1.0 M lithium aluminum hydride in THF {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
25  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
30 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,).



4.48, N 3.73: C54.46, H4.48, N -3.52 9H 3,4-C 2H
NHC2H5133- 298, C, sH15C12 135296C4H404_C 55.35, H 5, N 3.40: C55 16, H
4.68, N 3.40 105-F 4-C HCH3208- 268. C14Hi 3CI FNOHW® 20926662 8%198% 20034 . 66,

N 4.63: wWobls@go H 4.52, N 4.55 11H 4-CHt N (:H3)2122264,lgta?j'g!@@&*\lﬁ0
262C4H404 C 60.40, H 5.33, N 3.70: C 60.46, H 5.29, N 3.71 C 12H

4- Cl H 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: C 51.35, H 4.22, N 3.91 145-F 3, 4-Cl 2H
NHCH3202- 302, Cl4Hi%gbZFNQ—|CI 203300C 49.95, H 3.89, N 0 22 August 2003 WO
00/ 50380 -37 PCT/ I'BHOF Y48 9t tesrehiompiogiayy Riokided the more polar component, 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).




Ex. xI YRBNR R2np, Cml z, formula CHN No. mtcal cul ated: CHN found 4.16: C

' 20 2ENQ._ %
50.05, H4.04, N4.21 3 gl55-FC 4 - (12 H\NHCH31298302, C14H] ,
130 300 C4H404 C 50.48, W4.37, N 3.68: C 50. 24, Hﬁ?, N é é’é‘gf%‘%ﬁoz |

- o) 2343, Not determined 341 17 3-CF3 | 3,4-C 2229-
gég Céi%ﬁ“émsﬁgm 230 364 H20 C 45.90, H 4.09, N 3. 35:‘)%311?@6’%‘?% 3.82.
N 3.30 18 H 1 3,4-Cl 2 CH3 N(CH3)2130- 3185 C16H47C 2NOHCI 133 310 19 H Not

determned 4 -CH3 H N(CH3)2 111- 242 C16HLONO C4H404 | 113 H20 C 66.38, H
6.55, N 3.87: C

EXAMPLE 6 _
[2-(3,4-DICHL OROPHENOXY)-5-TRIFLUOROMETHYLBENZYL]-DIMETHYLAMINE
: 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




66. 47,

C16H14Cl 2F3NOCAH4 133 3
3.77, N2.97 21 1 H1 3}

60. 15,

o, -

PCT/ 1 BOO/ 00108 Ex. X YR3NR R2np,
cal cul ated: CHN found 4.91, N 3.74 22 H 3;3- F2HNHCH3101- 250C74H43F2NO

102C4H404 C 59.17, H 4.69, N 3.83: C59.04, H4.82, N3.93 H23 H

4- CH3CH3NH- CH, 114- 2420 .1 C16HI9NOC 4 4 4 116/8H20 C 66.79, H 6.52, N 3.89:

C 66.82, H

&FZ

Anal ysi s

H 6.40, N 3.95 20 4-CF3 13,4-Cl2 H N(CH3)2131- 366
2/ 3 H20 C 48.80, H 3.
F2 H N(CH3) 2145- 264 C15
WPedtasseN  3- 69: C 60.09, H WD 00/50380 -38 9 22
Cm z, El enent al

Bl
NESHogBtE s o

58 3 .95 24 6-CE3 4- Ci 2HN( CH3) 2166- 366, C16H14C12F3NOHCI
Ex. X Y R* |NR'R° [mp,°C | m/z, [Elemental Analysis
No. m" formula CHN

calculated:CHN
found
477, N 4.23
8 A 34-Cl, |H |NHCH, [ 126 | 284, | CuflCLNOW
282 | C,H,0, C 54.42, H
448, N 373 C
5446, H 4.48, N
3.52
g H 34-Cl, |H | NHCH, [133- | 298, | CHClLNOs
135 296 | C,H,0,
C 55.35, H 465, N
340. C 5518, H
4.68, N 3.40 .
10 5-F 4-Ci H | NHCH, |208- | 268, | C,HLCIFNOHOI
209 266 C 55.64, H 4.66, N
463: C 5564, H
4.52, N 4.55
11 H 4Ci H | N{CHy), | 122 264, | C,.HCINOs
262 | CH,0,
C 8040, H 533, N
3.70: C 6046, H
529, N3.71
12 A 2-Ci H |NHCH, [128- | 250, | CiHyCINGSC.H.O,
129 | 248 | 41/3H,0 C 5846, H
509, N 379 C
58.26, H 487, N
3.89
13 5F 34Cl, |H [N(CH), | 174|316, | CrHyCLFNOHCI
175 314 C 5138, H 3.89, N
416: C 5135 H
422, N 3.91
14 5F 34Cl, |H |NHCH, |202- | 302, | C.HCLFNOSHCI
203 300 C 49.95 H 389, N




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 2C12F3NO 125350C4AH4A04 C 4204, H 3. 0: C
48.90, H 3.58, N 3.23 F*C 26 5-F 3, 4- HNHCH3123- 26 HC 4%2%\%9g§@09

(CH3) 213450dam@P, H 5.91, N 3.73: C 63.89, H5.91, N 3.760 (%’?%% H
3, 4- HNHCH3118-242C H NO C 16 19 44 4 (CH3)2119C 67.20, H 6 ZEPR0% . ¢

66.91, H 6.48, N 3.96 0 WO 00/50380 Ex. —MNo. 28 29 30 31

Ex. X Y R* INR'R® [mp, °C |miz, | Elemental Analysis

No. m’ formula CHN
calculated:CHN
found
4.16] C 5005 H
4.04, N 4.21

15 5F 3.4-Cly  |H I NHCH; [129- 1302, | C,H,,CLENOs %

130 300 | C,H,0, C 5048, H
437, N 368 C
5024, H 437, N

) 3.68
16 5-NO, 3,4-ClL, H N{CH,), 343, | Not determined
341
17 3-CF, 34-Cl,  [H ~ ['N(CH,), [228- [ 366, | CooH:iClpF;NOSHCIe

230 364 |H,O C 4590, H
408, N 335 C
45.70, H 3.82, N

3.30
18 H 3.4-Ch, CH; | N(CHy), | 130- 312, | CyH,,CLNOWHCI
133 310
Not determined
19 H 4-CH, H N(CHy), | 111- 242 | C,gH;gNOs C,H,0,s
113 Y% H,0 C 66.38, H
6.55, N 387: C
8647, H 640, N
3.95
20 4-CF, 3.4-Cl, H N{CH,;), | 131- 368, | C,H,CLF,NO«C,H,

133 364 [0, 2/3 H,O C
48.80, H 3.96, N
285 C 48485 H

3.77,N2.97
) [ 21 H 3.4-F, Ho | N(CHy), | 145- 1264 | C, H,.F,NOe
147 C.H.O,

C 60.15, H 5.05, N
3.69: C 6009, H




32 33 4-CF3 4-C 5-F 3-F 5-F 5-F Y 3,4-A 2 3,4-Cl12 3,4- (OCH20 344-C12
3,4-C2 4-C 34 1 4-F 1 -2 RBRHHHHCH CH3 39 NR?%@gQB’ZO??O 22

August 2003 mz, m N f 164 166 NHCH3 132- 13 52, 3 6
WO 00/50380 PCTAB00/00108
-38-
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 | CHysF5NOe
102 C,H,0,

C 59.17, H 469, N
3.83. C 59.04, H

" 4.82, N 3.93
23 H 4-CH, CH; | NHCH,; [ 114- 242 | CyH gNOSC H,O, 01
116 /8H,O0 C 66.79, H

652, N 3.89: C
66.82, H 6.58, N
3.95 |

24 6-CF, 34Cl, |H [N(CHi)), [ 166~ | 366, | CoH.CLE.NOHCI
168 364 | C 47.96, H 377, N
3.49: C 47.95, 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- H NHCH; |123- [ 260 | C\H,FNO C,H,0,
(CH3), 124 C 63.99, H 591, N
373 C 63.89, H
5.91, N 3.760
27 M 3.4- H NHCH, [ 118- 242 | CygHNOe C,H,O,
(CH3), 119 C 67.20, H 648, N

3.91. C 6691, H
6.48, N 3.96




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

173- 282, 175 280 NHCH3gd51- 152 PCT/| B0/ 00108 El ggental Apalysi
formila GHN cal cul at ed-@N  found ClsHL2C12F3N0  lH04 cég%‘.”égét%ﬂms.%,
H3.22, N 3.06 CL4HL2CI3NO CAHA04 C 49,96, H 3.72, N

N 3. 00: ,

3. 24: C@S@g‘b’?% 3.49, N 3.25 CI5HI4NO3. CAHAO4 C 58. 31, PRIABYAOINY 3 57
C58 34 H 4.38 N 3. 62 CL4AHI2C 2FNO CA404 C 51.94, H 3.87. N 3.36: C
51.96, H 3.87. N 3.44 CI5HIACI2ENO 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

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

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

133 316 | C,H,0, C 49.96, H
372, N 324: C
49.89, H 3.49, N

3.25
30 5-F 3.4 H I NHCH, [86-87 | 276 | C,H,NOye C,HO,
(OCH,0) C 58.31, H 4.63, N
357: C 5834, H
| 4.38, N 3.62
31 3F 34-Cl, H |NHCH, |138- | 302, | C,,H,CLFNOs

140 300 | CH.0, C 51.94, H
387, N 336 C
51.96, H 3.87, N
3.44

32 5F 34Cl, |CH, |NHCH, |127 316, | CysH1CLFNO«
314 | CH,0, C 53.04, H
422, N 325 C
15323, H 421, N
3.23

33 5F 4<Cl CHy I NHCH, 1173- 1282, | C,.H,,CIFNO=HCI
175 280 | C 56.98, H 5.10, N
443: C 56.90, H

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

410, N 326: C




3. 23 C15H15CI FNOHCI C 56.98, H 5.10. N 4.43: C56.90, H 5.34, N 4.42

G 4H12C12FNO.  CAH404 .31, H 4.10, N 3.26: C 2 Augush
00/ 50380 -40 PCT/1B00/0 8 El enental Anal ysis EX. (‘NR' R2np, /%%19& é’(’@gr mJI a

CHN No. My @bgasksit €d: CHN found 50.28, H 3.93, N 3.24 3 3551,9%;[1%0
HNHCH3 140- 314, C, SH, 5C12NO2HCI. 1 2 141 312 14 H20 C 51.01 W‘?@ 3. 97
C 51.08 H 4.54, N 3.91 36 H 4-Cl CH3NHCHO0t47- 264, C, SHI5CI NOHCI 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

No. m* formuia CHN
calculated:CHN
found
5028, H 393, N|
3.24

35 S-0CH, |34-Cl, [H ~[NHCH, [140- | 314, | CiH.CLNG,eHCIe1

- 141 312 [/4 H,0 C 51.01, H

471, N 3987: C
51.08, H 454, N
3.91

36 H 4-Ci CH3 [ NHCH, | 147- 264, | C,sHCINOHCI
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,sH,sCIFNO»
280 |CH.0, 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




5.74, NA.65 37 5-F 4-0 HN(CH3)2 103 282, CL5HI5CI FNO 280 CAHAOAC 57. 65, H
4.83.N 3.53: C 57.74, H 4@R2 N 3.47 38 4.5- 3,4-C 2NHCH3 143-
Cl6HL7C12NOBHCI (OcH3) 2B 342 C 47.37, H 5.20, N 3& %gg‘ugﬁfﬁ?oﬁ

N3. 49 3Qydobansd 4- CL2 HNHOH3 312, C16HI7CL2NOHOI ( CHB) 2310, C o, a3 H5.23,
N 4.04: C55.84. H 4.80, N3.80 40 5-Br 3,4-Cl2 HNHCH3 206- BgIBO0/00T08
CL4H12Br O 2NOHC 210 362 C 42.30, H 3.30-4N 3.52: C 42.13, H 3.13, N 3. 36
41 4-Br 3,4- Cl2 HNHCH3 185- 364, Cl4H12BrCl 2NO. 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
Ronp, Ol z, No me 421 H 4- SCH3HN( CH3) 2171- 274 173 431 H

3, 4- O 2HNHOHEx62- 28 1642P8 444- K3, BNREZFNHRHE 0020V EisdiaEl b 5e $C2-
3, 4- ] 2HNHOHRRO2- 316, NHCHB204374 W64~ DCH3 3, - O 2H{ CH3 328, 115326
475- CH3 3, 41 C12HN( ¢H3) 2196¢ 312, CHN

?ormu a

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 455, N
'4.22: C 5405, H
C 4.76, N 4.17

44 4-CN 3.4-Cl, H NHCH, | 200- 309, | CysHiCLN,OeHCHe
205 307 | % H,0 C 51.75, H
391, 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 | CH,0, C 54.31, H
478, N 3.17: 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



[ | cul at ed: CHN
198310 PCTI1B00100108 El emental Analysis formula CHN ca _
N 3.33 Cl6 "HCJ Not deternined C ISClZN?ZI%u&%@ 32,
found 3. 07, 32
H 4.55, N 4.22: C 54. 05,@054. 76, N 4.17 C15H12C12@- HCL 1/°H 75,
3.91, N &bsG 51.82, H 3.80, N 7.83 CI5HI6CI2N203S- HO C 43 75 H 4.16,
N 6. 80: 59‘2’?”@8, H 3.88 N 6.37 CL6HL7CL2NOR- CAH4O4 C 5RCIABORNOIES 78 - N

3.17: C 54.34, H4.59, N 2.97 Cl6H17C12M2HCI C 55.43, H5.23, N 4.04: C
55.28, H 5.12, N 4.00 EXAMPLE 52 (2_FLUCRO016-(P-TO Ut o
LYLOXY) BENZYL) - DI METHYLAM NE MALEATE (I, Rl12 = CH3) Under N2, a ;so ution
of 0.120 g (0.52 mml) of 2-fluoro-6-(p-tolyloxy)ybenzylamne 5 ( ror7n
exanpl e 3) i n!#3MmahiwasHBOrdded ptodeciigebmai ibdmiRd Befork bécdnfe) ABBANsoRfiors 7Aer

aqueous for ﬁals[ﬂﬁ:'i‘jé;yg%c(rﬁlté#@egﬁ)re opéifﬁg\tlrl,cli-léa?arg‘doE@%e%%%@é{ﬁgta%heoﬁg(Ijalylég]was
triacetoxybor %ﬂ%erréxggctédoﬁthlg‘togﬁic, gnd thg%lrjganic layers were combined and washed with H,O
and saturated NaClL. After drying over MgSO4, the solvent was removed in vacuo to give a
5  light yellow fitm, 0.110 g.
Mass spectrum (APCI, m/z): 260 (m*!).
'H-NMR (CDCl,, 400 MHz): d 7.28 (m, 1H), 7.14 (m, 2H), 6.91 (m, 2H), 6.83( t, 1H),
6.56 (d, 1H), 4.38 (s, 2H), 2.79 (s, 6H), 2.32 (s, 3H).
The crude amine (84 mg) was dissolved in Et,O and treated with 38 mg (1 equiv.) of
10 maleic acid in 2 mL of acetone. After stirring at room temperature for 18 hr, the white solid
5 salt was filtered and washed with small amounts of Et,0 and dried under high vacuum to give
0.048 g of the title product, m.p. 147-148 °C.
Elemental analysis for C,SH,BFNO-C‘,H.,O“ calculated: C, 63.99, H, 5.90, N, 3.73.
Found: C, 83.97, H, 5.91, N, 3.67.
15 EXAMPLE 53
4-(3,4-D!CHLOROPHENOXY)-S-(DIMETHYLAMINOMETHYL)-PHENYLAMINE |
HYDROCHLORIDE
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 90 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




-42 PCT/1B00/00108 1.43 mmpl) was then added, producing some foanmi ng before
becom ng a clear sol uti After stirring at room er at %e\l@ﬁ%rﬁoght
H20 and Et OAc wer e adde t he aqueous | ayer was fu er extrac '
Et OAc, g®rganic | ayers were conbi ned and washed w tgﬁﬁ%o%ms}rb%
saturated % After drying over MgJSH, the solvent was r vacuo
togivea 5 1light yellowfilm 0.110 g. #8ss spectrum (APCl, nlz): 260
(mt'). "H-NMR (CDCI 3, 400 MHz): d 7.28 (m 1 H, 7.14 (m 2H), 6.9%2(m _
2H), 6.83( t. 1 H, 6.5 (d, | H, 4.38 (s, 2H), 2.79 (s, 6H), 2 3(38
3H). The crude am ne (84 ngy) was dissolved in Et20 and treated with 38 ny
(1 equiv.) ofCMTRATRLEE. yode) NorWaR addedf 1nbtadtrethyiafntner After B i, s rﬂl (Umph
tenperature fromoll8f Sdetyl tchRriddvisLad®iRl lafld 1Ak WeSad %tlnleg rr:%gthgrn‘fj nggfar% mﬁh e
.smal | amounts,_of Et 2% d dried under high vacuum

title productd™ge ff??&“ﬁ@ SeluraindanepRus| aamayﬁesacﬁmus@yemmmmem

cal cul ated: @ith6B088 ,anH.th& oR@nic Myerd. wede comered: wa%edaﬁNt&%%P H%l_d ?%ﬁréﬁq(%ﬁ@ 'NE

XY -3- DI NETHYLAM
ﬁ?(DRG:I—IEXANELO%I ?):éjné%\ﬁ%‘e@g%? in a2 Ego o 34p pI. ‘gpd8Pat us bottle, 0.265 g of 10%
Pd on carbon was tM@atS@de(HPQOITM 355, .'EBOAC and 0 53 g (1.55 mol) of

3,4-dichloro d| ne (prepared as in
I[Drzeéar ati Io(r:1 1Or f gpﬁg%uae I§rOd&pm%lpéigo g@e{ Q r&a n]% TR AP ilupfe! dsHC! in

hydr ogenat ed S#0- 46t Q{SStﬁ@']g 8f ropp tcpr@;perggrenihe sc&tls Wanecfhteltet:l nendNQashib@ it '%gualf
material waamsuss bi Eizcbythérl &ied PQaddd t%ﬁ% %e%gj%!u%t %gtmur %t;ﬁ?%m pad of

dj ust the and the solutio fer e
added v ﬁl Jng t he r\;\?t‘c}?aWbcﬂﬁﬂatEi OAC RN Qs ¢,02¢e6G64)EH,65.12, N,
conbl ned, wasledromd: i, H2@1and. @agw@g_ed NaCl, dried over MgSoH4 andm 25'
concentrated in vacuo to a tan oil, 0.325 g. IMass spectrum ( APCL, z).dd
313, 311. 'H-NI\/R(CDCI3 400 MHz): d?ﬁ&@iﬁ-@, 7.21 (m 3H), 6.70 ( |
IH), 4.52 (sZ Y)-5THieI GROPRESYL]iPYRROY BINE RYBRIRHABRISH €at e

' ature
with 2.1 nL of 1.@ MHGL L ed at room tenper
for 2 hr. _and fil Mproduct wei ghed

0.286 g, 't pYndesdl.@ a Esuqvottorseyt #ask Jitedyith DII’@dk@R@iHEN%(magnetlc stirrer were

-3-Dl NETHYL%M‘@W B"é%%ol)‘d?\%-%% &BEQE Oﬁé’{ %3 d m% SI on
of 0.130 g ( 3,4 dIC orop eno (' 1%
yl) - phenyl a &ﬁ ﬁ'ef Or[i“yﬂ %’hEB‘?Toéo (MigHkaex WHpn 058l Ofl gnh@irods tolueteol N@netnrarﬁg

the mixture for & min., 89 mg (0.24 mmol) of copper (Il} trifluoromethansulfonate (copper

triflate) and 0.26g (9.78 mmol) of 5-fluoro-2-icdobenzoic acid (prepared according to the

20  method in Collection of Czechoslovakian Chemical Communications, 1975, vol. 40, p728)
were added and the mixture was heated to reflux overnight. Progress of the reaction was
monitored using thin iayer chromatography (tic), 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,. Remo.val 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).



22 August 2003 WD 00/50380 -43 PCT/1BOO 00] 08 room tenperature, under N2,
was added 110 nL of tri ylam ne. After 2 hr, 28 (0.394, 2%&{ %{O
acetyl chloride was ad and the m xture was stir anot her 130re
bei ng diybwhReksyi t h Et OAc and saturated aqueous NaHCO3. The agueous | ayer
was further extracted wth EtOAc and the organic |ayers wEFE BRI ey
washed with H20 and saturated NaCl, 5 dr#ed with MgSO4 and concentrat ed to
atan oil, 0.116 g. Mass spectrum (APCI, mlz): 355, 353. The crude product
was dissolved in Et20 and treated with 330 nL of 1.0 MHCl in Et20 After
stirring at iomterrperature the solids were filtered and washed with
smal | anpunt $°2"6F RO Was RERGH iffed 13 wefchrtian giovide i 11.5 iLe opeddetitatedS8

Cl?HT8?:i 2&38 Zhgﬁ% @Iuiidloafﬁﬁm&&rﬂéofo@%lY@hrg %\l CK: at gdgg OrF 4 c 5051 H
' ound: \ ) , ,
5. 19 N, 6. 66. EXENPLE@E(S&[%CHLSROPHENOXY)S FLUORO BENZOIC ACID ETHYL ESTER

- (3, 4- DI CHLOROPPENGIPG sl IICRORHBKAREN I YRR @ehioh Nin HYRRQPHLLR
4- DI CHLOROPL: Y7 1P AnCI D 15 UnderhNZ n a’ roh%?g’-%%oa%
I

BENZ .
ask fitted Wwth a r e';’:%nux con V&'gﬁge?q AN RGNS CT'?tﬁOI‘VP@*rWaﬁéﬁ'@Ongllram@do 6 37
(19. 55 r nm8Nq thefesicdhisivamdisenited i E®Aanwlas3uith v@atérl&t@ﬁeﬂ'ﬁ'@u@ou@f\l\%cos and then
4- 60

f

g

3, 4-di chl r wi S wa

of anlhgldrglrjgmtlagraéfrtlee(mﬁg{] fhrr@ |(r€\|r ?1% %nf'r%h ?R?féée%rg"se Abrpwn ‘@QZW (624

mmol ) of copp®F (P 4p9 |MHZu§ir 6%1(¢danl§lll7f30r(at &) capper 1HJ, iokl(@d,edHyaask g 269

(9.78 mmol) of), 675 (dipkAy, Zgu@ﬂgp nzgiCa@ci d (prepared according to the 2
nmet hod |q0C0I | ection of C(zec ho. ovaklz% Chem cal Conmmuni cations, 1975, voI )

40, p728)° were atded 3 s Y herat gROBENEDK X! -wNiniLni ght .
Priogr ess of PYRROEBMN Qmmewas m)nltored usi ng th| n | ayer chromatography

(tlc), eluti t OH (9:1:0.5). After allow ng the
reaction to dig fro]a ?%S h ek A@%%”’”ﬂc}lﬂe"fr’n {ifpign s (trérnetioptisilid JampideninviktFe r

and Et OAc; tActaGoeoudo.] \e@sesmrrammb@u fd 80l c@iinfe ﬁaﬂ\[ll_l-[@ 81g@d7 Le Hﬁ"@q’ rggt ed

Wi th addltlogg organi ¢ | ayers were conbi ned,” was w th HO
and sat ur at ed'%hNa% r%ﬁglloﬁ; %['Ch G V\g as iefie ale sxringee A vadimingi at thiscua

gave a d& k BMB&AUEolonridd. bk Ipreczdiﬁg gthylastea iMRo s 6F THIF vJabtaHQedeoOH’d@Jceaéﬁd
unr eact ed 5-dda Qbk% mgp ernativel ution of 4. 2
AP i real Sundd o Rk oo B 8 bef Eprtino

(15 mol) of (83 4-d | or o- phenoxy) uor
no. 5) in 25"’%‘?} Bt %oTﬁéaWU%@iﬁfé@Sf@the]sﬁa@amrm Et80ctande tik @ehavicday8isr | Nge

with 5.8 nL vﬁeléc@mtmiml )N Sifed Zith waldr RNESR
t enper at ure,, on WA Senc hed L\;Arnétﬁé%t%} dried é{eﬁé@f rS(a).) grﬁ%Foncﬁmfa@?ﬂed to

warmto 25 ¢ wcuo éo g’lag'\c,i@ﬂﬁ JGH HateERY was Uéle‘bw'thphbplirlfballoatlrethmafsllowmg
concent rat edstﬁpn vacuo to approxi mately 1/ volume, diluted with water and
extracted severalp tinmeg.v ar.gani ¢ | Ayers vere washed with
wat er, then with saturated— (Y hp-iel YR SciH

concent r at e®YRROLE

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



35 to provide 2-(3,4-dichIorophenoxy)-S-fIuoro-ben20|c acid as a tan solid,
4.19 gp "Hnnr (CDCL13, 0 MHz, 5): 7.78 (dd, | . 38 %Fg%gﬁ%ﬁﬁﬂ
(m 1 , 6.98 (m 2H), 81 (dd, | H)y. 22 Augufst td 4 oreIse
BOQ/, 44 *Jones reagent was prepared fro (
f?ngLl ge a&%ﬁ °5 . of conce%trat ed H2SO4, diluted to ag'?(FWaqm’@‘HP%rre of
50 mL with H20. B. 2-(3, 4- DI CHLOROPHENOX¥5- 5- FLUORO- BENZOI C 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 solvent was renoved in vacuo and the residue was dissolved
in Et OAc, wasVaRorHedust @ cleasait whigh exds aqdisived Na EEHS: and wiakiesy wmﬁ'wl@!’er Aht er
drying with MR 1a ha,wdrbﬁ@m; évﬁt H)g own ol
CH o (CDCE 400 ﬁelng a0 g ol .@g(d and] g dhec g WPSC%
7.03 (dd, |_P‘)emo?sal &th?§olven mmcuogaﬁa@@mﬂqowzgll 24 (q, 2H), 1. 19 (t, 3H)
10 C. 3] (3 LEES WhEN@)@szétrﬁLUO?OBENZOYt -1- VI NYL- PYRROLI DI N- 2- ONE.

; | ut of 1.OMIlithium
nder 12, 2 SO 02 I AZ 2 ) (O L QU L L o
cool ed to -30HE4RAI &H)/B11 (. (18,8192 (@, 1H), Bis mmIH) 1052 (5 1H).

| - 2-pyrr ded via syrin Af ter
Stitring ot R e RE e o B ek nelEe Bte g ;335 HCkia £5P. hen 20
L of THE Wagtlr@gd@rd &Utprpmgiu@etha title eamnpopndd hpdchoaitiel k410485 pJ@'y@lloW‘%txdér geoNas
stirred at r e efmeratgre for 72 hr. then diluted with water and Et CAc.
The aqueous | ayer was ?urther extracted with Et OAc and the organic | ayers
wer e conb? netassgreriedn (h/eh338adeG (mihd saturated NaCl, dried over I\/gSCCi)4 and
concent r at edgjeBnididndQsit @al&:lét@d’]fof gam C?Fj%@ I—?:[ Jh:'ﬁ gg”ﬁt % Nﬂg\%’? ESea. C.
wi't hout purification in the f | ow*n 3
| CHLOROPHENCH23: S'JﬁﬁmﬁENYL j-2,3-Dl HYDROl H PYRRO_E The preceding
materi al was conbined with 40 nL of WWLW refluxed for 30 mn.
produci ng a gunmy p e§i4' . L was addd and the
resulting solution Z5%w IF g
sol ut i on15 Thiéndeedtt Bonixives ofrmdee,dt)aso Oanﬂ ko ﬁ@h@@i&@héﬁ&@?%uéﬁg%&@q

ani c racts were
vashed v t h apariER Aot O hudiic e PR (i i esiecayitsv s s it
activat ed chH4lcwar) ¢f iy BHEBOHF Pidrich @hénarcd haaugh miki@e wasashieN @ b rgad
wel | with EtO06 &d qg@?e%@ﬂcfn%és%@ hed Egethra Ll cﬁnto(? 2561?_\/3%&(123 @Bg nﬁgggsfo

0.803 g, used without further puri |cat|on in
spect r um ( m‘Ejux ugdidhe fsﬂfsﬂ"('frﬁﬁwg@e dtected by 11 (GO T IRBPHENGS5:15- Fhé QRERHENYL
- PYRROLI DD NEmixtiheDR6S- Bkt @RbtedEwith water, basified with K,CO,and extracted with EtOAc. The

combined organic layers were washed with water and saturated NaCl, then dried with MgSQ,,

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



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

et hanol was added 70 (1.86 mol ) of sodi um bor dride

t enperature under an Nat nosphere 35 (Cauti on: er ng) . 2?#%@8?42%3
tic (CRgbdo H, 95:5) showed a new pol ar product had forned. Water was
added to quench residual sodi um borohydride and the mi xt ur&TE89/80208qust
2003 WO 00/50380 PCT/1BOO 00108 -45 evap#s-ated to a clear oil which was
redi ssol ved in Et OAc 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 (m+'). 5 Voo imgivg epelion tamgOKFE g. Fhe OIVWa‘Tﬁﬁoeii'tdldmedjﬂé)wee?n@zZ)a(rd eNLidy, .h@ 96
(d, 1H, 6. 8Et OmayeRiys re@xt?é%tefddﬂth oL

(m 1H, : érﬁﬁo H}\jg .HH? a“T"ﬂ"ég??Jé’“ %’"?&‘S%M bﬁ‘s's rrL
Et 20 and tre?fﬂré REEH é@ﬁrﬁi‘ddFe’ﬁraeteﬂ/l"HCIEtz% Eﬂe’é@lafteh@rganstaxtra@dwérerdn&d5 hr

to produce t kegd,}ldrel cacgeosted nhediosh @f bide ss@ft as pal e yellow solids, 165
m, mp. 171-173 IGI

0 n e 328 326 (n'). El enental
anal ysi s cal cul at eag.%s rec@sn%%ﬂ)émég@m% @8852 99: H 4.17; N, 3.86. Found:
C, - 53.23; H 4.25Be N wds 88soNedAMPILD & treated with 2.0 mL of 1.0 M HCI in Et,0,

(3, 4-D O%L(R@mﬁ@(gg, . J I\/ETHY NE. 15 Under N2, a mxture
of 0.313g (1.0 mml ;Qso‘g)e 55@% % oPEBiEHS ﬁ‘\% Etef?%ﬁ’?ﬁf‘%%ﬁ‘nﬂa"d dried
benzami de i nuBleragyunto givehibel notnechiogitie sdiyed reftite ﬁrladLﬁcTH:@34?ﬁ1 £ epiadevi a

syringe with 4.0 I ich Chem Co.).

and the mxture V\g%mer((étéitgd Sto éatla Iaﬁ‘%(d ?or ’EQ’%{ZEBQFH%W A &80, HTRE3r Madt3on
was quenthed™ )d:1nd8 3adi-138nNot2®5 nl of 6N HCl and heating to refl ux
until the free am ne could be detected by tic (CHC 3: CH3OH: TEA, (95:5:1)).
The cooled 20 m xture was then diluted with water, basified wth K2CO3and
extracted wwth Et OAc. The conbined organic | ayers were washed with water
and saturated NaCl, then dried with MgSO4, filtered and concentrated in
vacuo to the free base as a light brown oil, 0.164 g, 54% . This conpound
was converted to the hydrochloride salt as described previously, mp.

200- 202 EXAMPLE 57 25 2- 3, 4- DI CHLOROPHENOXY) . 5- FLUORO- BENZYLAM NE A
flame-dried flask containing N2 inlet and magnetic stirrer was charged with
3.0 mL of 2.0 Mborane nethyl sulfide conplex in THF (6.0 mmol, Aldrich
Chem Co.), followed by an additional 10 nL of anhydrous THF at room
tenperature. While stirring, 0.562 g (2.0 mmol) of

2- (3, 4-di chl or ophenoxy) - 5-fl uoro-benzonitrile (title compound of
Preparation 37) was added 30 slowy via syringe, causing sone mld foam ng.
After the addition, the reaction was heated at reflux for a total of 3 hr,
and a tic (CHClI 3: CH3OH: conc. NHAOH, 95:5:1) showed no starting



material remaining. Wth ice bath cooling, the reaction was quenched using

10 mL of 6N HA' heat ec‘o reflux an additional 1 to gcgglﬁ\l_lhn ﬁ)% on

conpl ex and slowy nade sic with saturated aqueo e mxture
was di | wh@doMiskly water and Et CAc, the organic |ayer 35 was §9@§)¢0{i}3 with a
second Et OAc extraction of the aqueous |ayer and then washg ter
and saturated aqueous NaCl . After drying o¥er MgSO4, the sol vent was
renoved in 22 August 2003 WO 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 |ayer was reextracted with 6N HCl and the aqueous | ayers were
conbi ned, made basic with aqueous Na2CCBLAME reextracted with Et20. These
| atter organic extnacts awmotHd fthe grMagO4) and concentrated in vacua to a
.tan oil, 0.538 g. 5 Mass spectrum (APCl, m z): 286 (m), 288. The oil was
di ssolved in Et20 and treated with 2.0 rFq.a of R'0 MHC in Et20. The
resulting solids were stirred at te ure for 2 hr, filtered,
.washed with Et20 and dried unrdel gkve t he hydrochl oride salt of
the title product, 0.434 g, m§p. +El dRental Anal ysi s cal cul at ed
for C13H, 0Cl 2FNOHC! : C, 48.40, H, R4 34. 10 Found: C, 48.22, H,
PCT/ 1 BOO/ 001108 -47 CLAIMS 1. A
corrpound of the formula I Yr wherein phe ring A and !phenyl ring B can
each, independently, be replaced by a hIhyI 5 group, and wherei n when
phenyl ring Ais replaced by a naphighyi~ 8rQup, the ethereal oxygen of
structure |I and the carbon to which R3] ¥“and NR R2 are attached, are
attached to adjacent ring carbon atonms of the naphthyl group and neither
of- sai d adj ad’gl‘i’fe"? PRGY O po?NaRNGRY Mg Baps 6achaiidesmrently doeareplase dhy i raghtayar bon
atom of s& d gﬂ@mhhdfwwh@éaﬁumen ah@m.r@pa.rseep;éc@é %%%mehwg ,;?’Iﬁee&@én!an ARSI
one, two andotf Cﬁ}ﬁ(ﬁ( ] tv@ﬁ sel.ected, " i nde

hydr ogen, %7 Ptf?ﬂ)gl SRR R and NR{RBeres a&hs@,/ﬁrwatta@pdmadmmz
t oget her vvl t ng nerbon alowgefithe oamﬂmwgromdmﬂ neltrer 8t daaldtRdenthring BarBon St istaRo

ei ght nmenber egi-sak W 2f.85 & ”g’*%fbﬁﬁgoﬁi iR @? Oé@ypr two het eroatons, including

the nitrogen to which are a YQHRr ei n the second
het er oat om when pr#genere. selectagiingeneadently, dmoxggen antdititeepgen and sul fur,
wi th the forovi so thadndS®i fe sbR&te€ ARy ad]

els e e'BQr‘ideﬁ tfr‘@x!nrh);d}%&gr}gtc &)QIE n(%p[%)%' %{M

atons or two aglj(cacept sul fur atoms and érei n-sal
alkynyl, or R' and R? together with the nitrogen to which they are attached, form a

be

four to eight membered saturated ring containing one or two heteroatoms, including the
nitrogen to which R' and R? are attached, wherein the second heteroatom, when present, is
selected from oxygen, nitrogen and sulfur, with the proviso that said ring can not contain two
15 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,-Cealkyl;
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;



substituted at available binding sites with fromone to three substituents
sel ected, independently, fromhydroxy and (C, -C6)alkyl; R and R4 are

sel ected, independently, from hydrogen and (Cl-C4) al kyl op2iAsaustiapo3
substituted with fromone to three fluorine atons, or R3 and R4. together
with the carbon to 20 which they are aftBached, forma four to eight
menber ed saturated carbocyclic ring, and wherein said ring may optionally
be substituted at available binding sites with fromone to three
substituents sel eagheds s¢leniktp inderandenyly, flonoivdiegert, GRlp (ien ¢hloe, fuoe), Afokplor or R2
and Rs, tog@adsye(ro1s@4)ta ntobﬁanlauyteru@gmed \QJtWYf—HnCJ%eRgtHr@e @bﬁ%ﬂ&ﬁ% an L fdexgar bon
to which i %ﬁg&g thg[ E tﬁ@ %I g t rrenber saturélt ed ri ng
cont ai ni ng %8 %P’s? HVith XPDOBS 19 F?{EF Mig™ehe" Ptaf"a ffo which R2

i s att achedCdeikdanenm dt-er- @Mﬂh@nlh@tﬁtﬂﬁm&h OMFMH pOSRE and O Hagtlgtl from.

oxygen, i t {AG&H RABSH RUrE Yhiect, InbeddnBerdly AMohSiRdldgat aBtichaiRg £k is Not
contain two adjacent on)F/jgen atons or two adj acent sul fur~atons, and wherein

said ring S %BpPiWAATY be substituted at available binding sites with
fromone to thr eeacsubsteleqminmepeseérﬂgtfedm hydreden ¢be@ityyandfhisom hydr oxy and
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optional |y ¥p&0 Atleaskena mustioe gienian f‘\ﬁ”‘tﬂ‘?ﬁ é’@e’f 1')Lﬁ)ﬁ“ﬁ8 gedRt hy@re},aerca') al koxy
optionald y RUbsItR *tard @tbctsidt iRddpeadanoy) @otdydrbgeeant (CC.) BIEylaénGF(rB) nng)Ba@o n| tro,

SCONRSRS anioheg) SRt . résbEeo L &¥4ub Rl un 280 (T bisind et
|ndependent?’?mlnﬁméﬁvfﬂy@hﬁlj‘éﬁ‘e@)ﬁﬁth@"t: ce)al kyl, and p is zero one or two;

and each Y is sedar%cpthadnaceme@@aa@fabheysauirre%r hydr Ogen (Cl C6) al kyl and
hal o; with the povisp t hat :

R2NCR3 can form a rin Qm?%')"d é&galltggcc’?&)'}?ﬁtg l%”F‘njs\"f e[)eé" fb?"ﬁg? 'ﬁ&m%;‘%?%‘gen
when (i%5 R3R%ae hMO%ﬂeR HobysiragearRSgemethyl s two@nRY isthds Ra-dighers el ect ed,
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or disubstiftute re ive one c e
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phar maceut i cal | y4-acceptrepaang ail salt eberdinf to cRim A whergioaginccompowalor saidgor di ng

to claim 1133%%6%91 the foﬁomﬁ’r(beoon?éobrﬁisfaha%%{?pheﬁ%aé’éﬁﬁcall%é:cgﬁa@é g@ydrogen, R
i s hydr.ggen, i mis dichloro. 3. A

is
conpourft or sal tpé%@%hﬂ?“?@"@r%ﬁ'%‘?f@enwQWlﬁtWaFH"i zero, n is one, R3 and
R4 ar e hydrogen, [2>3.#Dicblvraphenoxirseivorobemxyt methytlaedtey| , R1 i s hydrogen and R2

s methyl. 4. A GOTROAAhedalls. mfo%n%tmemjucd"ﬁémahmémere' n said

conmpound or salt ecte romth *Dj? mpounds and their
phar maceut i cal | yNth:@é‘p[P %?repfseaw&r?rdwtqvm@w pEﬁ"VI'] BFYePHSenoxy) -5-fl uo
robe nzyl]-d i n@ifhd, taDth!ﬂlephenoxy)phenyl] ethyl}-dimethylamine;

%g Eg %B gm 8:: %ggff??tmghé’l& UOI’ Oﬁet%ryﬁ%hﬁyldﬁfgt@%ﬁet%w am ne;
- phenoxy)-4-triflucromethylbenzyl]- methylamlne
[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;



N-[4- (3, 4- D chl or ophenoxy) - 3- di net hyl am nonet hyl phenyl ] - acet am de;
{1-12-(3,4-Dichl orophen(‘) phenyl ] - et hyl ) - di net hyl aﬂe; 25 99 August 2003
[ 2- (3, 4- Di chl or ophenoxy) trifluoromnethyl benzy: } d ht IhyI amn

[2-(3,4 phenoxy)-4-trifl uoronet hyl benzy nmet hy an} 0010
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| or ophenbxy) phenyl] ethyl}-nmethylamne; [2-(3,4-Dich loro ph
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ejaculation, eating disorders {e.g., anorexia nervosa and bulimia _nervosa), obesity, chemical
dependencies {e.g., addictions to alcohol, cocaine, heroin, phenobarbital, nicotine and
benzodiazepines), cluster headache, migraine, pain, Alzheimer's disease, obsessive-
25 compulsive disorder, panic disorder, memory disorders (e.g., dementia, amnesfic disorders,
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.



si npl e phobi as), posttraumatic stress syndronme, avoidant personality

di sorder, premature ejaculation, eating disorders {etc , anorexia nervosa
and bulima nervosa), obesity, chem cal dependencies (etc.., addictions to
al cohol, cocai ne, heroin, phenobarbital, nicotine and beazadiustrepdaes),
cluster headache, mgraine, pain, Al zheinmer's disease, obsessive 25
conpul si ve di sorder, panic disorder, medory disorders {ens, denentia,
ammestic disorders, and age-related cognitive decline (ARCD)), Parkinson's
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(e.g., addi lictlo i ne, heroin gheno ar bi ta ni cot1 ne and

benzodi azepl 8@)3 i?rﬁg‘ty@?‘ahe%ma@ﬁ@ H§t5ai REonty YIFHP FersY8di8Meease,
obsesstdve- tf'@tﬂﬁ'ﬁ‘@m%’i'aﬁek’%nt@@@fﬂ@rmalpalmpetedpf‘soﬁttﬁetlon etiet yrdrargvitke disordgy,
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Par ki nson' §¢ q&e? g%a("%l} , 20 denentia in Parkinson's disease,

neur ol epti c-1 nd arkinsoni smand tardi ve dyskinesias), endocrine

di sorders (e.g.% M35 ol 3caTieRteramaunt ofas BRPRAYAT @penrding td aimy1 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



in the cerebral vascul ature), cerebellar ataxia, gastrointestinal tract

di sorders (involving changes in notility and secretion), negative synptons

of schi zophrenia, prenenstrual syndrome, fibronyal gia syndrone, stress

i ncontinence, bourette's syndrone, 25 trichotillomani a, RPeigushi@083 nal e

i npotence, attention deficit hyperactivity disorder (ADHD), chronic

par oxysnmal hemni crani a and headache (as8#ciated with vascular disorders) in

a mamal . 8. A use of an effective anbunt of a conpound according to claim
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carrier. gepression, 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



11. A use of a serotonin, dopam ne or norepinephrine reuptake inhibiting
effective anobunt of a conpound according to claim1l, or a pharnmaceutically
acceptable salt thereof for the manufacture of a nmedicanent for treating a
di sorder or condition selected from hypertension, depreg8ifaguse2g03
depression in cancer patients, depression 25 in Parkinson's patients,

post nyocardi al infarction depression, -8&bsyndromal synptonmatic depression,
depression in infertile wonmen, pediatric depression, major depression,
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di sord & SPYE T ol acti naeni a), vasospasm (particularly in the
cer ebral vascul at ur 3 phas@ﬁem@paluracaera&mapargarst roi ntestinal tract disorders
(involving chagges 4 Borfifduhti atdbr@ngltocs@simet; iafa) negati ve synptons of
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of a corrpo‘ifﬁ‘g’%?f"’? P?ee(?{eStﬂ"r‘?‘dT‘ ﬁe?t'r%oﬁuc'é\gﬁﬂ@FE% B0 1y acceptable salt 5
t her eof for thel4ranut deg efran efectiveraselivobefent for treating a di sorder or
condi tion that Han be compadrdodind Rlimbiat I, N@fihé® abertrke PphmiREGIAMN N,

nor epi Hep na mmmal. 13. A pharnaceutical conposition
for tr%at %@Q%a@%n%?ﬁ%gﬁ?%rnhdl sorder that can_be treated by inhibiting the

reupt ake of ser®Btonid Mbpaffchriobrantseast mEp AT ne r§a8PRT antededishmrr 2
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wher ei n t he" PR "ﬁ‘?é”%@f"i”ﬁ% "eEAHBIR _e., the compound of formula I

A compound of the formula



and the NK-1 receptor antagonist or 5HTIQ receptor antagonist) are such
that the conbination i ffective in treating suc i sordet il ON.
14. A use of an effecti wam)unt of a) a conpound (r’the forzgrl?{ugﬁg{%ggfi ned
above, Qyo@okRas maceutically 20 acceptable salt thereof; %&é’“w NK- 1
receptor antagoni st or 5HT1D receptor antagonist, or a pharnaceu |§ally
acceptable salt thereof; for the manufact&®e of a nmedicanent for treating
a disorder or condition that can be treated by inhibiting the reuptake of
serotoni n, dopam ne or norepinephrine in a mamml. 25 15. A conpound of the
formul a 22 August 2003 WO 00/ 50380 PCT/I1B00/00108 -53 XVIII O wherein Q
is -C(=OH, cyano, -C(=O OH, ofr (=O N R2 wherein R and R2 are sel ected,
i ndependently, from hydrogen and 4)al kyl, or R and R2, together with
.the nitrogen to which they are ghed, forma four to eight nenbered
saturated ring containing one or . et er oat ons \}IHCI udi ng the nitrogen
to which RL and R2 are attached, whereip the secong( eteroatom when
-present, is selected fromoxygen, nitr n and sul fur. 16. A conpound
having the formula H N, CH3 or OCH( (OH) SCH3 or a pharmaceutically
acceptabl e salt thereof.

Cl
Cl
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
3 which they are attached, form a four to eight membered saturated ring containing one or two
i 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
CH
F Nf s
CH, N‘"‘CH3
O
or 0
G OCH(OH) @
OCH(OH)

SCH

or a pharmaceutically acceptabie salt thereof.





