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Sel ective Wouwpewé®e | nhibitors (SSRIs) currently provide etrimmse1ssn the
treatment of major depressive disorder (MDD) and are generally perceived by
psychiatrists and primary care physici-#ns as effective, well-tolerated and
easily adm ni stered. However, they are associated wth undesirable
features, such as reports of sexual dysfunction, delayed onset of action
and a | evel of non-responsiveness estinated to be as high as 30% (see M J.

10 Gtlin, Journal of CNONELBARALETHERDERIVAT ULAS6-413 and R T.
Segraves, Journal of O i ni MONQANUINEREVPTAKEINHIBITORY 5y  4.10). Precli ni cal
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with SSRI therapy can be reduccdckgrpundgfthelfeveption of dopani ne reupt ake
i nhi bi tors (DRI B)ser&tbifih Saigctids! ReORai@RNnKitiwe (ASRIK) cub@hiyostovidkoeficacy mClﬁe dinical

Psychi atry, %ﬁ%m Bheldr debrbavh ubraad (o) Bhd'RHE Gendrdlf pERLiRIIY bRl SR and

DRI may hasten ons eri.n

refractory p&idRIAEY, “EPO%’%’F'B?’? 38 (efeRl YR welHoleraied 29 &7gily a‘?f@'@fﬁ%fﬁ‘f s H?‘Q’ gl
Mar shal | et taey ard espodiated with tPggsirhiipieatunes codhcagyspot OFsexud| B¥funcligngdelay8d) and

ﬁr ove bfnef It 6rised of hébgﬁ B&d & kmsﬂmﬁltesmns.m&témﬁae&bus 8s ARglasdobieede M. flef } C It L
yperac | I I r CCOr | C (0] e
ANET | canl"yAcgaé Job F frigal by gé ﬁgg'git%amj(ﬁa? %95%55 %649 and
Sheki m et at Ciini f1992300(RbH@9u§reawlraeﬁt=!aica'|9wg@ﬁsbas indipglgd thatthe 5) | 096
Thi s i nvent i sexual eiyﬂtu&:ﬂort @ssocined wih BSRI tRkdp@ rcanl el teditdel! alvodghathe @xdiiobi t
activity as daagnnamupﬁke(.mﬂm Sﬂ&agncnss m@%@feﬁ Rk R)K. rA@,MQJ. 3 fral SHEIRE or s,

phar maceuti cgl QOITp t1ons cont

of
usi ng such c 9?’(?9@ dag1 gén'f"f“&?’"”ﬁe‘lh?/%"éb'%&‘t ' 'B?Yd’aﬁtﬁrher
di sorder 85 2te gnpat ezﬂ geliqat @ wilh ae nfferidg 0digf, B3@fradtas m@n&&p pessibly ShrougB O, refers

to p{lenyl L hiyaageidavdcAstigtgesRb. &a@h@@yéutnunagnﬂgyump MiScol ahasag(g) acﬁL 15 ve
as antiarrhyj ernatronal Pu y
1997, refers %lrgag)(sa?qdv\/\?ve %ene'gqfa? KEB“*?#E‘F qf sﬂbs lhslgga}ggﬁezy a?neﬁﬁe whi ch
sel ectivel y MRePelivtyc disarderoABHPh afqoawsderﬁamchnwet a'c&myst em
and ar e usef Adadesy efithildisarAesisserit Psychélodyn1996.B4(5), S4e and Fekimret alaloi®8) 0965,

i ssued Mg Chngroul Q9BMerd Bise |1t9§gzl 1Pk &3, Patent  5,430.063, issued July 4,
©1995, referr_m’@'cwwy& |vat|ves whi ch have utility in the .
treatment of deprB&sih t'°’Uﬁ?'?‘%$d t%ﬁ&?bg'aphfg‘ﬁ‘t dorivatiyes dhay e"ﬁ“é‘s aeMY Rty 17,

1979, ref er smenvapipe (&b.i dipaming.eyerolcain) wsstaketlmmtorpob%wamthabMPm em ¢ and
hypol i pem ¢ agtsinihlgtstch compounds and to methods of using such compounds to treat central
nervous system (CNS) and'other disorders.
25 United States Patent 4,018,830, ~issued  April 19, 1997, refers to
phenylthioaralkylamines and 2-phenylthiobenzylamines which are active as antiarrhythmics.
WO 97/17325, International Publication Date 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.

30 United States Patent 5,190, 965 issued March 2, 1993, and. United States Patent

- _5 430 083, issued July 4, 1995 refer to phenoxyphenyl denvatlves whlch have utlhty in the-- '
" treatment of depressnon
United States Patent 4,161,529, issued July 17, 1979, refers to pyrrolidine derivatives

that possess anticholesteremic and hypolipemic activity.

35 United States Provisional Application No. 60/121313, filed February 23, 1999, refers
to biaryl ethers that have activity in inhibiting reuptake of both serotonin and dopamine.



35 United States Provisional Application No. 601121313, filed February 23,
1999, ref 01 pl aryl ethers that have activity in |nh|PE3. didsupt ake of
bot h serotonl n and dopam ne. WO 01/27068 PCT/ 1B00/ 01373 Summary of the
I nvention The present invention relatesyto conpounds of the fornula R R2
R3 N- XRA Zn Al O Y BI m5 wherein phenyl ring A and phenyl ring B
can each, independently, be replaced by a naphthyl group, and wherei n when
phenyl ring A ls replaced by a naphthyl group, the ethereal oxygen of
structure | and the carbon to wWsumhalXftidnentlolNR R2 are attached, are
attached to ad aﬁx%gFesérltWen‘ﬁ@J%%s%tcgﬂﬁouﬂésthh%fd?ﬁ\mbt hyl group and neither
of said adjacent carb atons 1s also adjacent to a fused ring carbon
atom of sai d napht hyI group; 10 n and mRBke sel ected, independently, from
one, two and three; Rl and R2 are selecte |ngjependently, from hydr ogen,
(Cl-C4)al kyl, (C2-C4)alkenyl, and (CR )H ynyl, or R and R2, toget her
with the nitrogen to which they arg attathegh forma four to eight
menbered saturated ring containi ngX 6r two heteroatons, including the
nitrogen to which R and R2 arg-a ¢d, wherein the second heteroatom
when present, is 15 selected frbom ox m~cni trogen and sul fur, and wherein
said ring may optionally be substituted gt available binding sites with
fromone to three substituents selected, Jindependently, from hydroxy and
(C -Cs)alkyl; R3 and R4 are selected, ind dentll y, from hydrogen and
(C1-c4) alkyl optionally substitutedw omone to three fluorine
atons, or R3 and R4 together with the carhert to 20 which they are attached
forma four to eight nenbered saturated carbocyclic ring, and wherein said
ring may optionally be-substituted at available binding sites with from one
to three5substi t weanispheeyl eod ddnd phedd mes Bean ¢aeh. inqeemdngmrmp'amabva
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atoms is also adjacent to a fused ring carbon atom of said naphthyi group;
10 n and m are selected, independently, from one, two and three;
R' and R? are selected, independently, from hydrogen, (Ci-Ca)alkyl, (Cz-Cs)alkenyl,
and (C,-C.)alkynyl, or R' and R?, together with the nitrogen to which they are attached, form a
four to eight membered saturated ring containing one or two heteroatoms, including the
nitrogen to which R’ and R? are attached, wherein the second heteroatom, when present, is
15 selected from oxygen, nitrogen and sulfur, and wherein said ring may optionally be
substituted at available binding sites with from one to three substituents selected,
independently, from hydroxy and (C:-Cs)alkyl;
R® and R* are selected, independently, from hydrogen and (C-C,) alkyl optionally
substituted with from one to three fluorine atoms, or R® and R* together with the carbon to
20  which they are attached form a four to eight membered saturated carbocyclic ring, and
wherein said ring may optionally be substituted at available binding sites with from one to

three substituents selected, independently, from hydroxy and (C4-Ce)alkyl;
or R? and R®, together with the nitrogen to which R? is attached and the carbon to
which R® is attached, form a four to eight membered saturated ring containing one or two
25  heteroatoms, including the nitrogen to which R? is attached, wherein the second heteroatom,
when present, is selected from oxygen, nitrogen and sulfur, and wherein said ring may



when present, is selected from oxygen, nitrogen and sul fur, and wherein
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ring Bint econFounsof formula | is epl aced with a naphthyl group. In
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In one embodiment of the present invention, ring B is phenyl, not replaced with a
naphthyl group. in another embodiment, phenyl ring B in the compounds of formula | is
reptaced with a naphthyl group.

In a preferred embodiment when ring B is phenyl, each Y is hydrogen or halo. In a

30 more preferred embodiment, mis 1 or 2, and each Y is chlorine.

In another embodiment, the invention relates to compounds of formula |, or
pharmaceutically acceptable salts, thereof as described above, but wherein X is selected from
furan, thiophene, pyrrole, and 1,2,3-triazole, and wherein X may be further substituted as
recited above.




furan, thiophene, pyrrole, and 1,2, 3-triazole, and wherein X may be further
substitut eg, CI ted above. WO 01/27068 PCT/ 1B0O0Or 0137 not her
enbodi nment , (iéms a lactam for exanple 1-pyrrolidin-2- ongp%ﬁmfb@s%erl di n-.2-
one, optlonally substituted as recited gbove and attached to ring A through
the lactam nitrogen. In another enbodiment, X is a tetrazole optionally
substituted as recited above and 5 attached to ring A through the
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gchl zophr gm au mﬁ' gepéqu rohesity. chemlcal dependencies (e.g., addlctlons to alcohol cocame

25 heroin, phenobarbital, nicotine and benzodiazepines), cluster headache, migraine, pain,
Alzheimer's disease, obsessive-compulsive disorder, panic disorder, memory disorders (e.g.,
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.g., hyperprolactinaemia), vasospasm (particularly

30 in the cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders (involving
changes in motility and secretion), negative symploms of schizophrenia, premenstrual
syndrome, fibromyalgia syndrome, stress incontinence, Tourette’s syndrome, trichotillomania,
kleptomania, male impotence, attention deficit hyperactivity disorder (ADHD), chronic
paroxysmal hemicrania and headache (associated with vascular disorders) in a mammal,

35 preferably 2 human, comprising an amount of a compound of the formula | or a



syndrome, fibronyal gia syndrone, stress incontinence, Tourette's syndrone,
trichotil] omani a kl ept omani a, mal e i npotence, attention deficit

hyper act i W42 58 or der (ADHD), chronic paroxysmal heni EEABOOBAY headache
(associated with vascul ar disorders) in a mammal, 35 preferably a human,
conpri sing an amount of a conpound of “¥he formula | or a WD 01/27068

PCT/ 1 BOO' 01373 -5 pharmaceutically acceptable salt thereof effective in
treating such disorder or condition and a pharmaceutically acceptable
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in Parki nsmoaazib:aaasaustéreuéaﬁmpl imfigraie] Ugal AineitieNs Qiivesde) abskstive-di ve

dyski nesi a bioBE prfl ARFAE oy dborge NP, Bl SRBRE ifaert/ 2505 PaST
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thereof, that (s eff ct intreating s
(associated wnh vascular disorders) in a mammal preferably a human, comprising

administering to a mammat in need of such treatment an amount of a compound of the
formula |, or a pharmaceutically acceptable salt thereof, that is effective in treating such
30 disorder or condition.
The present invention also relates to a method for treating a disorder or condition that
can be treated by inhibiting the reuptake of serotonin, dopamine or norepinephrine in a
mammal, preferably a human, comprising administering to a mammal in need of such
treatment an amount of a compound of the formula I, or a pharmaceutically acceptable salt
35 thereof, that is effective in treating such disorder or condition.




30 disorder or condition. The present invention also relates to a nethod
for treati%@ 24 order or condition that can be treated by inhibiting the
L0

reupt ake o nin, dopamine or norepinephrine. in a PO0I3Bef er abl y
a human, conprising adni ni st eri ng to a rramml in need of such treatment an
amount of a conmpound of the formula |I,%or a pharnaceutical ly acceptable

salt 35 thereof, that is effective i n treating such disorder or condition.
ii WO 01/27068 PCT/ 1 BOO/ 01373 -6 The present invention also relates to a
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dopamine or norepinephrine reuptake inhibiting effective amount of a compound of the
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The present invention also relates to a method for treating a disorder or condition

30  selected from hypertension, depression (e.g., depression in cancer patients, depression in

Parkinson's patients, postmyocardial infarction depression, subsyndromal symptomatic

depression, depression in 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

36  simple phobias), posttraumatic stress syndrome, avoidant personality disorder, sexual

dysfunction (e.g., premature ejaculation), eating disorders (e.g., anorexia nervosa and bulimia
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30 effective in treating such disorder or condition.
The present invention also relates to a method for treating a disorder or condition that
can be treated by inhibiting the reuptake of serotonin, dopamine or norepinephrine in a
mammal, preferably a human, comprising administering to a mammal requiring such
treatment: '
35 a) a compound of the formula f, defined above, or a pharmaceutically
acceptable salt thereof; and
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fumaric  acdcd, hyGlolotiic ecidariddnangsic ad¢ii ¢ aci d, salicylic acid, oxalic acid,

hydr obr o ¢ ac qrcDORRNL e, the 1hfh- gﬁ&h@&gﬂlhgﬁfﬁ' Fodih elws hib@! i C aci d,

mal ei ¢ acid, di toluoyl tartaric aci acetic acid, sulfuric acid,
hydr oi odi ¢ BP9 nandel i ¢ acid. Unl ess otherwise indicated, the term
"hal 0", as used Unieseptherwisaohdicated, tHeulemp "aliylll as wsed hereinoman &e i sraight, Unl ess

otherw f2 |hshckeat & @yciit, fhﬂdtn%gmcnuaé kirdight aScydfeafloidlies aé Well S8bralhesbnai ght, 15
branched or 8%940'«3 s, and may include straight and cyclic noieties as well as

branched and I'c noieties. Unless otherwi se indicated, the term
"het er oaryl " é‘"l&E’eﬁhWF‘E!"ﬁca‘?deff\@rtgmt “Beterpanta s kseddietilp SiEREMHINg one or
nore heter (mdupmor(tﬂ)mgspneousr Mpre pete@baonabioy o, raor)p prefetadlyf foor ondhet woat ons. A

rzn(;l ticycl } %&Fo%mscomame}ulagydap%oﬂgm.ﬁq%n@ oh%.%rr@@ogrs&s\om%ﬁlamea& oh&ast one
of { Ihgg%J(r) e Srgﬂ Pf tﬁ%?f&"ﬁ‘[ i Brﬂmattcrlgaglsoca “heter%aryl grgup fcr purposes roy the p%senyigventmn, purposes

unless otherwise indicated. The heteroaryl groups of the compounds of this invention can also
include ring systems substituted with one or more oxo moieties. Examples of heteroaryl groups
are pyridinyl, pyridazinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, quinolyl,
isoquinalyl, tetrazolyl, furyl, thiophenyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl,
25  indolyl, benzimidazolyl, benzofuranyl, cinnolinyl, indazolyi, indolizinyl, phthalazinyl, triazinyl,
isoindolyl, purinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl,
benzotriazolyl, benzothiazolyl, benzisothiazolyl, benzoxazolyl, benzisoxazolyl, benzimidazolyl,
quinazolinyl, quinoxalinyl, naphthyridinyl, dihydroquinolyl, tetrahydroquinolyl,
dihydroisoquinolyl, tetrahydroisoquinolyl, benzofuryl, furopyridinyl, pyrolopyrimidinyl, and
30  azaindolyl.

The term "heterocycle”, as used herein and uniess otherwise indicated, refers to
non-aromatic cyclic groups containing one or more heteroatoms, prefereably from one to four
heteroatoms, each selected from O, S and N. “Heterocycle”, unless otherwise indicated,
includes heterobicycle groups. “Heterobicycle” refers to non-aramatic two-ringed cyclic groups,

35  wherein said rings share one or two atoms, and wherein at least one of the rings contains a
heteroatom (O, S, or N). Heterobicycle groups for purposes of the present invention, and
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’ r]Preventing" also encompasses preventing the recurrence of a disease or condition or of

symptoms associated therewith.
30 The term “mammal”, as used herein, refers to any member of the class “Mammailia”,
including, but not limited to, humans, dogs, and cats.

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

35 norepinephrine-mediated neurotransmission. The disorder or condition may have as a
contributing factor one, two, or all three of the aforementioned types of neurotransmission.
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al | enanti O%Eﬁﬁlbn %""?&a‘%@%‘){ﬁ%e into \ia\‘rm%v Q%dﬁgétivé tis%(o?@é §QJHE{]S°IQ a}p& u‘% aFeonpoundS

of formula I acem<c | nventi on
al so | ncqnudé'§°’i’%fa‘?6r?£9r‘§e@\"" Ewaperiel §ubshpte fisspp distabytion assaveh Iiatas; it Hi nvent i on
al so i ncl udesd csmhap] iea |10y isombesl 22¢l paraiauprefsrrediar théir ease of prepardtiocadd t o t hose

recited in fd%awll@y :I-Furﬁllgxt saﬁgﬁtuﬁohq'wtt\arﬁgvnérhﬂopgg@uéﬂrasn&ruﬁmﬁﬁ QB 2Rl @ad €pl aced
by an atomh mass or nmass nunber romt e atom c

n i
MASS Or NAs §ﬁ°’ B ﬁﬂ%@r th%f?‘i?éﬂ'q ?F"’?’B‘iﬁeiﬂ respiting:ftofy %’eat%ﬁ?WL%St%’P"y that can

be i ncorpor dncredsgdrip wivo half-life or reduced dosage requirements and, hence, may be preferred in
25 some circumstances. Isotopically labeled compounds of formula | of this invention can
generally be prepared by carrying out the procedures disclosed in the Schemes and/or in the
Examples below, by substituting a readily available isotopically labeled reagent for a non-
isotopically labeled reagent.

“Chemical dependency,” as used herein, means an abnormal craving or desire for, or
30 an addiction to a drug. Such drugs are generally administered to the affected individual by
any of a variety of means of administration, including oral, parenteral, nasal or by inhalation.
Exampies 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

35  reducing or alleviating such dependency.



compounds of the invention include |Isotopes of hydrogen, carbon, nitrogen,

oxygen, 1%8§%§@horous, fluorine, iodine, and chlorine, such as 3H 11C,
14C, t 8F, Ad 1261. Conpounds of the present i nvefCTERIOALYS3 _

pharmaceutical |y acceptable salts of gaid conmpounds that contain the
?Lorerrentiopeslhi sot opestand/olr o: her iiSIOt oloeg Iof dot her atgms fa[ﬁ W t hin t
e scope o is invention. |sotopically-Iabel ed compounds o e presen
i nvention, for exanple those into which radi oactive isotopes such as 3H and
é_AfCt a_rg t2_0 i nconp et ;ﬁ_éi_ept_&l’ ?wgsmﬁtulas 'h'é’titef_i{a b@eiﬂgd/wﬁuplﬁlaﬁl&tg thatt ie abies:igg
i stributi . | 3 - &ich :
| sot opes a(r%@a%gréﬁl%(u? arHeE:Esf g&é‘erbyé&'ﬁmgg tﬂz@@ (ranggsﬁget g?e %rrgggr%fi an and
det ect abi | FEponsEUPediRied ystBeence it i \GHowR N f?@?ﬂ‘fr@.f“aP%Tﬁso%% "0 MEs _
deut eri um aft, and, an@ Huctc -1 @bdptar cintagorishican béelilaptint the peedendrivatfos asesul ting
or T educed e anae reebRBlon whkacirdulE B . o e o
ci r cumst an8%5§'.'beﬁ§‘o{°6 ag\gﬁe@?tﬁiitglf%ﬁat%ng ﬁ%ﬁ%"ﬁg@%‘? g%:orru 7 {g' fégg* U?'%l s
i nvention Stetes Batentr 214038 elisspash Deesnbey 22ar1PIAnYQ ROOPHE fpigedliities
di scl osed Pprbiitdien Safsem®s3BNYoN); Uiited Stes Btenns|sen8are(isaued Septesbbrstd,t uting a
readily av%daﬁ%nﬁ‘tﬁd %%é%p#eﬁéﬂéls\.’sak,g@gehfsqﬁcf RARE Y, f1§c59);auﬁ3t%"3tdte°s0ﬁ£{&itca| Iy
ent. "Chemc epen

| abel ed rea a enden as use I n,, means abnor nmal
cravi nd%r 58%%‘1313@5'?“89 Augyst 1785%3%"’%(‘96%@5‘358 ﬁtef'tds'-’gs ?igﬁ.suégdﬁﬁea:g’r EJ%E) are

gener al | y &oired ritaiese Patentt 557441480 i$sedt: Aprill 2Bn1HOG): dlnidd States Fatento$.232.9¢%r i et y of
Ueﬁnls ?f agssuey ﬁ&gulacts.qrges)! Eﬁi{ea(ht{rléh Patért 5,338 BENliRued Julﬁﬂ@albm(){ Utitéd hods of
i nhal ati on em, ca I ods o
the pr esen?tafeﬁa\%{r%ﬁtl %?]222%23%5%’13%@%&%?ﬁg%ﬂ%%f%tgkgf‘%hﬁ?égﬁﬁg1(43%8%; ne,
heroi n, phefSMBer bite8R) Uniied Strias Antark 583348 Jissyed Dgcembgs 39, 49970 Vallstnar k) ) .
"Tr eat 18Q atateh @aiestad, 7 19IP 2 tiskend Februams 17) S108B)hadciinited Stages PateBG5,637®B92I ng or

al | evi at | nesSdiciing RRTRSIEERn o) BROGHAGS, JRicHe Lid hARKOIAG Buotsnédpén K 1
receptor antﬁg_‘%onl ;ség%ia% recited hercfl_ Nypehr S n?{ f?ubst ance | eratc | STEéﬂ eto

ant agoni ze"REIOPLERRIEDPY 2% MEPRETT dhifBl HE S IR KiNi REWEH at'ad

r esponses, campotnda descripasio agé sefatengesahaxidg H-15egeston AMegopizing gty £ RK- 1

recept or apdeda@and FresentBin@nticO ¥WBwéver, biRér NKRT fecepfif Entagdyiists dartaldulbe Lisedds e pt or

ant agor}t)stth%% lﬂign utilized in the present invention as 5 described above in
conbi nation W th & compound of formula |. NK-1 receptor ant agg%nt'bsts are

described in, fAHPFEx BT antagenish ps Spciledierqiy, is:3, pubstancedhal gatagen B February
10, 1998) ; 5ty seiype St aewPniRPate@ptor. 5 ABH Sych IBbgtance wenl bPasedrinethe pesent 998) ; WO
20{ 05t72 g é ingéngcfrﬂ;&t ééaa%h% ag&eltm ﬁ%&ﬁﬂir@{]?_og%ﬁwea g@gmoaad pftk&aman. Lsubugd;e& ?t es
5. 886, 000 E‘T"E‘E g'é'Erg fagFale aﬂ?jgp"fg‘géﬁe“,r‘"‘yﬁﬁ? Peega""? té?de%”%as?gfn‘%ﬁ%’?%f" , 576233
(i ssue@ds Augitistor erampie) §5Y p regeptorantagenigteare Pggcabrd In WOy 88/1433 (Intereatiespl june 30,
1998);  Unpiihebtissl Bate apHiad, e19bs)owddr/3b867 (tnterastiddal Rublicktiod Datel OBYer 9Uni t ed
States Pat ¢gyf). Sver 342859 (international Publication Date September 29, 1994); United States
Patent 5,510,350 (issued April 23, 1996); United States Patent 5,358,948 (issued October 25,
1994); and GB 2276162 A (published September 21, 1994). These 5HTip receptor
30 antagonists, as well as others, can be used in the present invention. The aforementioned
published patent applications and patents are incorporated herein by reference in their
entireties.
Preferred embodiments of this invention include the following compounds of the
fermula {1 and their pharmaceutically acceptable salts:
35 [4-(3,4-Dichlorophenoxy)-biphenyl-3-yimethyl}-methylamine,
[2-(3.4-Dichiorophenoxy)-5-thiophen-3-ylbenzyl}-methylamine,




(i ssued August 3, 1993); United Stated Patent 5,332,817 (issued July 26,
1994); ates Patent 5,122,525 (issued June 16, ited
St at es Pab‘leoﬁ'{1 %'ﬁg43 966 (i ssued Decenber 1, 1998); Unite %l‘{lg}é Pat ent
5, 703, 240 (issued December 30, 1997); United 15 States Patent 5,719, 147
(i ssued February 17, 1998); and United States Patent 5,637,699 (issued
June 10, 1997). Each of the foregoing U S. patents and the foregoing
publ i shed PCT International Application are. incorporated in their

ﬁntl ret :\Iﬁslher e|[fl(sbyg.sr@fr@{h&mﬁ.4.tﬂ'&ﬂ.en.g-9mﬁylﬂdah,ahiefsﬁer| bgd i nt ?]al d ref e{ ences
avi ng - rec a used in e presen

i nvention. 3&340'?}1 0&%!2"@'4%3 &lb z%ﬁf‘a@om sts can also be used in 20
this i nventl on. f%%ﬁ‘&'ﬂ?‘?@&@ﬁ’()&ﬂ"a HgHyisretivianinesci t ed herein, is a
substance that ahpagemichieehédory)-35hEityRnsadbiethpidipbénybeyipacetamider ecept or .  Any
combi pats on v t 1L 3 oacieRRelayle Reitbipe St RURRARY 25 CERC SHTLD T ecept or
ant agoni zi ng acﬂ?&r q’@ ?P“B’@*Hét@f’?ﬁ'ﬂ‘@a"yb%/ ﬁ%@e’"@i’y a8i nary skill in the
25 art. For exarip(3: D@ﬂdifqmemx_z)éﬂt._b.ﬂ]fr@ml-agbmzsl_l—@etwi%mmscr| bed In WO

98/ 14433 (Inter qg(s,ma{:ompﬁ&bkmqimmamfz%éﬁw inetfylardif9)8) ; WO 97/ 36867

Ell R:Z;RSH 822: Eg%lr &3{1 c?ﬂe@)%'pg&'{pﬁ%mgwﬂ&%%@f) V\Duglél{ g?é’?at es Patent
5,510, 380 (i ssué%i‘%p?'?']'“%e“%@@@)’” inryibesayispetiviadingnt ent 5, 358, 948 (i ssued
Oct ober 25, 1994) {3 ‘an'chl@hﬁ@?ﬁﬂﬁ@ﬂetww(mbieihslhlwyl]s&mmzbl&ylazrir)e 1994). These
SHT1D recept or ForidiRd lbg,%qﬁgg@[agmecan be used in the

t t t ent | t d
patent s ;Pée?nﬁ%&@&o&opﬁw a'phgpvwdwa% SEWRRG) [ ontireties.

Pref erred enbodilh@tRichisropheriony)idinetim-pioheny3coineatyllmsthyipoine engd ng corrpounds of
the forswula | ang, 4tdslaucfropaémwmqmmab@2-b|béhzﬂpﬁamaa%e sal ts:

[4-(3,4-D chl or ?B%?&Y%%QMFJ&WE oﬁh}é .XE?JP{B?(%&@&MW@E}%@ s by 4- DI chl

or ophen ox %e,r amn

PCT/ | BOO/ Olt Sohamtggeutlcally acceptable salts

[ 2- (3, 4- Di chl or dpt3eiictipjopienbiy)-6itteenl-23/behdydnetypminet hyl am ne, [2-(3,4-D
i chl or ophenoxy) 111(3f4tbhﬁlaro§héﬁbﬁﬁi9%ﬂ defréi@ltd%bé}{ﬂlﬂﬁethylénﬁne( 3,4-D

Il\fPlzlorO%hzeln%X)é)hl %‘{écﬁ@ Q:‘Sxy?'gfﬁﬂiﬁ‘g?eﬁ“ﬁér%em‘f@wn& phenyl - 3-yl ] -acet ani de, 5

(3, 4-Dichlor d‘p[?éﬁé‘}éW'Ofspflemxwﬁkéﬁﬁkﬂa}ﬂﬂeyl'Pz'yﬂY]]ethgﬂTY@rPMe

(g, 4- g gm 8: QP{28,@8ihiordphehdxyrs- p*zmmarzwph&ynétﬁwtdi%y]am?ﬁi Pgsnmn ge

ES: -Di chl or gp Sﬁgéxﬁloépr%%o gy%fa{dl 9§|§+en¥ue}‘{y§ﬁ1@&%jmémt hzl am ne,
-[2-(3.4-dichlorophenoxy)-4-[1,2,4]triazol- 1-y|pheny|]ethy|}-m thylamine;

25 [2-(3,4-d|chlorophenoxy)-5-(5-methylth|ophen-2-y|)benzyl]-methylamlne,
[2-(3.4-dichlorophenoxy)-5-[1,2,4]triazol-4-ylbenzyl}-methylamine;
1-}4-(3,4-dichlorophenoxy)-3-(methylaminomethyl)phenyl]-pyrrolidin-2-one;

1-[4-(3 4-dichlorophenoxy)-3-(1-methylaminoethyl)phenyl}-pyrrolidin-2-one; and

[ 2-
[ 4-
(2-
[ 2-

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

30 Other embodiments of this invention include the following compounds and their

pharmaceutically acceptable salts:

[2-(3,4-dichloraphenoxy)-5-pyrimidin-2-yibenzyll-methylamine,
[2-(3.4-dichlorophenoxy)-5-pyrimidin-4-ylbenzyl}-methylamine,
[2-(3,4-dichlorophenoxy)-5-(2-methylpyrimidin-4-yl)-benzyl]-methylamine,

35 {1-[2-(3,4-dichlorophenoxy)-5-{2-methylpyrimidin-4-yi)-phenyl}-ethyl}-methylamine,
4-[4-(3,4-dichlorophenoxy)-3-(1-methylpyrrolidin-2-yl)-phenyi]-2-methylpyrimidine,



ine- 5 2, 4- 80N Geniorophenoxy)-5-(5-methyl-{1.2.4jthiadiazol-3-yi)-benzyl}-methylamine,

25 [2-(3,4-dichlorophenoxy)-5-(5-methyl-[1,2,4]oxadiazol-3-yl)-benzyl]-methylamine,
{2-(3,4-dichlorophenoxy)-5-[1,2,3}oxadiazol-4-yl-benzyl]-methylamine,
[2-(3,4-dichlorophenoxy)-5-(5-methyl-[1,2,3]thiadiazoi-4-yl}-benzyl]-methylamine,
{2-(3,4-dichlorophenoxy)-5-(2,4-dimethyloxazol-5-yl)-benzyll-methylamine,
[2-(3.4-dichlorophenoxy)-5-(2,4-dimethyithiazol-5-yl)-benzyll-methylamine,

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

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

[2-(3,4-Di chlorop henoxy)-5-pyridin-2-yl benzyl]-nethyl am ne, 10

[2-(3,4-D ghpl enoxy) - 5- pyri di n- 3-yl benzyl ] - net hyl am ne

1-[ 4- (3, 4- %c“ﬁ{zguggphenoxy) - met hyl ami nonet hyl phenyl ] - 1 PCT/1B00/01373

H pyrazol - 3-yl am ne,

[ 2- (3. 4-Di chl orophenoxy) - 5- pyri di n- 4yl benzyl j - met hyl am ne,

[ 3- (3, 4- Di chl or ophenoxy} bi phenyl - 4-yl net hyl ] - net hyl am ne,

[ 4- (3, 4- Di chl orophenoxy) - 4" - met hyl - bi phenyl - 3-yl net hyl ] - met hyl am ne, and 15

[ 2- (3, 4- Di chl or of2Hewxlargpherioxy -0 pirethy- Th-pyinbleapthtienzylidintetllaminme. Ot her

][C’Lef err ﬁd enbod![ N‘rﬁth?lﬁbﬁ-ﬂ}ir&-slmflﬁﬁphﬂged-ﬂ?ib&}ﬂﬁ‘en&ﬁﬁnrﬁéﬂ{yl &hd)g conpounds and
ei r pharmaceu € .

[ 2- (3, 4-di chl orok?ﬁ@ﬁﬁé'f'ﬁ% (F‘Wﬁﬁyfﬂgg ?Beé' RAATENRMING! ani ne:

[ 2- (3, 4- di chl or opR&imey- %B(ﬂlelﬂwammatﬂxi-lﬁ(@PW@MW&Y)-W@W?W&WW 20

[ 2- (3, 4- di clalscionphenoxy) - 5-f ur an- 3-yl benzyl ] - met hyl am ne

1-[2-(3,4-dichlo ggt hyl am ne;

{1-[2-(3, 4-dichl gﬁ%@ﬁgﬁoxyyﬁéh@% "Ia@gzoeln- fYAxﬂ%ﬁé}ﬁh th' et hyl ani ne;

{1-[ 2- (3, 4- 8P| or ophenoxy) - 5-t hi azol - 2- yl phenyl ] et hyl } rret hyl am ne;

(1-[ 2- (3, 4- di chl $RBopdteaminpinethy!{4i(nphthdien-2-pimy)-pHenyHhitmslidjiet 24-tigrie} - net hyl am ne;

(22 Eg 2 3, 4- ﬂ: chl 31[% ORISRy 1(45(n55ﬁﬁ151¥ﬂ-i-? p&fényu?maiohmw.ellmnet hyl am ne;
-(3, i chl oro n am ne;

1-[ 4- (3,@ di chl ot Bphe rY}QTS/")O ﬂl‘%’%é?%?bé’%?ﬂ'% P@f%ﬂﬂ‘@%‘%ﬁlq' '-'°'§/e¥r ol i di n- 2- one;

1- [ 4- (3, 4-di chl o¥ @mﬁéﬁy@ﬂ‘yﬁ’msmx'1°(WH9FHM'WEEWY'D%?F@KM -3-on¢yrr ol i di n- 2- one:

and ( di ch -methyl—3-[3-methylammomethyl-4-(napmhalen-z-yloxy)-phenyl]-xmndazohdm-2-(;ne

1-[4-(3,4-dichlo X ridin-2-one, 30

Q her enbodi mnt{sggl?ﬁpﬁ?(@?)ﬁ%@ﬁﬁﬁl | hcl ude t#“‘*’%ﬁ%\l’m&ﬁﬁ{ Ig"(c;’rrpounds and

their phar PEEIYT 9% |y acceptabl e salts:

[ 2- (3, 418 chl or opkddérighiorspheyaxy)H-wéthwamindnistmizpnernyil-Seetiyt ani ne,

[ 2-(3, 4-di ctalrar@a@mﬁ.mxyaHES pyr| m di n- 4-yl benzyl ] - net hyl am ne, [2 (3 4-d

i chl or ophenoxy)

{1-[2-(3, 4-di ch|‘g[f'g§““m"nx 59"95‘ ’11“‘"?'""}(’??'1‘?"3’%9"7?%5]’"‘*;;‘9 'mazwj‘r}"t“ Byl ) - et hyl

am ne, 3-[4-( 4—d|chlorophenoxy)-3-methylammomethyl-pheny!]-thlazohdln-2~one

4-[ 4- (3, 4- di chl a-Bdedichigrophdadxil)-3vadtiydmnometyiiptienyll-gxagdliging2ioaay| | - 2- net hyl per

m di ne, o0 01! 27[9@3‘34 E’&TJrApBQ:Ql;P%»’(Z hethyithidzdl 4yl berzl-RERRAa0XY } 5- (1- met hyl -

H pyrrol - 3y|) g %’%h ox%(rpﬁ l benzyil-meth

[ 5-(1- et hyl - phicsoRlpoxy S sy iREr AR YB DR AN | j - di met hyl  ani ne,

[ 5-i mi dazol - 1 y|[2‘@~‘( ﬁ@n‘ﬂfﬂphwmﬁ# S-0metpyloxseeiApipentyihaethyaring, ne,

1, F 3- tri met hyl -(24d SdichrirdpyéRy)3qeebifiethyithiazoiapl) bbayiprethyiatiney) - phenyl | -i m da

zoli _



1- rre t hyl - 3-[ 3- net hyl am nonet hyl - 4- (napht hal en- 2-yl oxy) - phenyl ] -i m dazol i di n
e-2,

3-[3 et h&pﬁmqm?ﬁet hyl - 4- (napht hal en-2-yl oxy) - phenyl) t hPGYHOOAI3RE- 2, 4- di on
€,

3-[ 3- met hyl ami nonet hyl - 4- (napht hal en- 7 yI oxy) - phenyl ) - oxazol i di ne- 2. 4- di one
,- 10

3-[ 3- net hyl am nonet hyl - 4- ( napht hal en- 2-yl oxy) - phenyl ) - oxazoi | di n- 2- one,

3- [ 3- et hyl am noeghy b-didhiérosHeRddpPe- @nneawwmwazomwmleaynlehwzol i di n-2-one,

1- et hyl - 3- [ B iR lhHe.am nomet hyl - 4- (napht hal en- 2

yl oxy) - phenyl' ] =1"m dazol i-di n- 2- one,

1- et hyl - 3- [ 3- met/H§ InMeRtienHEarpistes ta compoyrdsihibe fermuig | oxy) - phenyl | - t et r ahydr o-

pyri m di n-2-one, 15 X
1- [ 4- (3, 4-di chl or ophenoxy) - 3- net i nefet hyl - phenyl ] - 3- net hyl -
t et rahydr opyri m di n- 2- one, -

1-[4-(3, 4- d|chlorophenoxy)iafﬁﬁfﬁz?a nonet hyl - phenyl ] - 3-met hyl i m dazol i di n

- 2-one,

3 (4- (3, 4-di chl or ophenoxy) - 3- net hyl am n thyl-aﬁgﬁ§l)-thiazolidin-2-one,

[4 (3, 4-di chl orophenoxy) - 3- net hyl am nopret hyl - phenyl ] - oxazol i di n- 2-one, 20

, 4- di chl orophenoxy) -5-(2-met hyl tr -4 yi)-benzyl]-nmethyl am ne,

di chl or ophenoxy) -5-(2-neth

di chl or ophenoxy) - 5- (2, 5-di Bx#zol - 4-yl)-benzyl ] - met hyl am ne,

di chl or ophenoxy) - 5- ( 2, 5- di net azol -4-yl)-benzyl ] - et hyl am ne,
[

3

3, 4-

3, 4-

3, 4-

3, 4-di chl or ophenoxy) - 5- ( 5- et hyl -

] hi &di azol - Bheyéin X2 Mzy ehd matelugfireiiagishoveand Q is -C(=0)R® or cyano and R® is

3. 4- di cl, eLePhGNONY b6 R N R Inefeir 'R O RH2 AP Leledied iddepsnBdnty, | - TEL Y 2

3, 4- di cFPBIYERAEN 509 fCnSulalvioordy’ sod & dogsther,wifh the aifsganto wateh Pewprene,

3, 4-

ben

3,4

3,4-d

2-(3

3, 4-
2-

I\)I\JNI\)I\)I\)N'
— -

3.
S5 v

di c Rttashesi feem 8xiQur toeighs membergd sdtrated Big dentailing 00é oritwo heteroatoms,
Zé| ] ﬁﬁﬁdlﬁw&@m@en to which R' and R? are attached, whereln the second heteroatamt er]hen
1 C xXa ne am ne,
G ChrarERY E’%%"E‘y o gery ol o U Spodiade s B TR M | e,
4 8% RRISABISHE Uﬁ%ﬂ%cwt’@dapftf?ww - 1-yl benzyl J met hyl ami ne,
di chl or offtespropouhdstof (oBnuieX Vi may Have pptical icerdere badlthgrbiprelitay aydup in et hyl am
X g 456|ﬁér6}ft QRdM@&meric conii uratxogsz (')l’he invention includes f" enantucr_lmers dlastereomers
4-chl or© éyhgeI%(r)?%Sem%m?eé%? s%r, chﬁTrﬁéﬁJz%'lmJ"a%phﬁ ' A racem'c ahd other
4-cRPor G‘ﬁh‘éﬁ‘i@)@?f’fs Wswlmlioewtuwbmqmw Hf-compouptg of firmua Kyhami ne, 35
4- chl or ophenoxy) - 5-[ 1, 2, 4]DetaileBdscAptithlef e Yhvbndédret hyl ani ne,
aocgllfrzopher@agﬁ} s of 1S mdy SohE AR acondihd 18760 Wlloking H3Hon Y| 2M N€:
2- (3, 4- %‘f F%?“&ﬁT?&'ﬁB'R 0 Uniesg pthepaisp ippicated A B (G B dt -R. §h R% BhénYi3 - et hyl } -

t hyl ami Meand n, and structural formulas 1 and XVII, in the reaction schemes and discussion that
20  follows are as defined above.

1
U"/—\"

3na



This invention also relates to conpounds of the formula X Q O

XVMIU YmB I 5 wherein X, Z, Y, n, and rn are defined gﬁ@ nd Q IS
- (=0 R3 B‘P‘E%BandRms H C-C4 alkyl, OH O (C, - %%')T éf”r NR R2,

wherein Rl and R2 are selected, indepggdently, from hydrogen and

(C -A)alkyl, or R and R2, together with the nitrogen to which they are

attached, forma four to eight nenbered saturated ring containing one or

two heteroatons, including the nitrogen to which R and R2 are attached,
wherein the second heteroatom when 1@CHEMEBént, is selected from oxygen,

ni trogen and sul fur. Co

punds of formula XVI 11 are psgful as
internedi ates for

Png co unds of formyj ; IThe ﬂog@ga of
formula XVI11 na optlcquizgnygrs and there olray
di fferent enantionertctconfHglrafi ons. The invention |ncludes al
enantioners, diastengoners, ang, other stereoison#ks of such™®onpounds of
formul a XVIII as we | as racem c and other 15 m xtures thereof. The

i nvention al so incl udes t aut omers of conpounds of fornmula XVII11. Detail ed
Description of the Invention Conpounds of the fornula | may be prepared
according to the foIPomnng reactjon Schenes and dlSCUSSIOﬂ Unl ess

ot herwi se indicated, !A, B. 0, R ~R2, R3, R4, Ry~<W X, Y, Z, mand n, and
structural formul as I and XVI11, T™the reaaord® schenmes and di scussi on
that 20 follows are.as defined above. 1/ 27068 PCT/ 1B00/ 01373 -15-
SCHEME 1 CORa aAl COR3 + / \ | \ ~Y Bfggﬁtg?i; HOlla llia fib Illb COR
,t 0l -Y _

vV (XVIII)
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IVV COR CORB CG'AxXx ~ XLollc8Y V(XVH)y R.%Nlre x-CAo

B—Y 11 68 PCT/ 1 BOO/ 01373 - 16. SCHEME 2 O B ~Y J
3 V\Q"Eﬁ’/’%{‘gm alkyl L HO Via W= Qllls 6B-Y w%’@%"@ﬁ BV R3=H |
/CNCOO—IJ- | J--Z~1, | V, RBOH Q&Y BY VII VII Y CN
CONRRZ XAl J-CAOV, RB = NR+tR2

SCHEME 2
I~ ON p COR®
L X XN
HO
ViaW=Q Ma . /B;_Y
VIbW=X | 4 S
! ' MR=H
N S V,R*=OH
N0 ____) "0 ____)
ZR ay
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x X
Vil Vil

' ) V, R*=NR'R?
2 > ’
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-17- SCHEE SO EWT T =WT T R poO y By XlaWw | bWEX VWEX

1111 WO 0WOr138%8 pcT/ 1BOD/ 01373 -18- SCHEME 4 O .0 O x”%‘?’“ﬁ’& NLa O
NX Al X Al OO Y ; XXII

Zl-1l aY V, R3 = Oalkyl XX (XVIII)ngIle
E

XXI'l WD 01/27068 PCT11B00101373 -19 ME 5
SCHEME 3

0
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z Z R
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W QIO —>> X0
27 N - b
XilaW=J vws=J
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RN.,H COR3/ QQ\ OO 6-YB.Y XIX IVRN~R2 / RB QO ' B=Y XX
RN2 X R3 Y 11 WD 01127068 PCT/ MD0101373 -20 Sc fers to

t he preparaﬁlgﬁ%of conmpounds of the formula I from como{ﬁ%o@?ls

formulae Il and IIl. L represents a SuWigt abl e | eaving group such as flouro.
chloro, nitro, or triflate. In schene 1, Z is hydrogen. However, using the
appropriate starting conpound of formula 11, conpounds of fornula |
wherein Z is other than hydrogen can be prepared 5 according to the sane
schene. Conpounds of the fornulas Il aSCHERME4Ilia and Illb are comercially
avai | abl e or can be nmade by gethods well known to those.of ordinary skil

in the art. For exanple, cornjpounds of general for ()Iaa and |ib wherein
R3 is Hmy be prepare rhRFoduci ng an al de i.opgl group (CHO
to a conpound of fornX or XVlI, respectywel x|l usi\ng Nekhods wel | known

to those of skill in the t()J J or—A-1Pa or #} OHH 10 XV XV
Wen L = F, the procedure of J. Bridges et al., Tetrahedron Letters,
1992, 33 Z2
.
V, R, = O-alkyl XXI
(XVilI) ;




7499-7502, is particularly useful for the synthesis of substituted

ort ho-fl ugrobenzai dehydes. QO her such transformtions qgﬁﬁnqﬁﬁ descri bed
by C. F. WO WA6] ot al ., Organic Synthesis, 1951, 31, NER I Paul i s et
al, Journal of Medicinal Chem stry , 14986, 29, 61; 1. M Codfrey et 15 al.,
J. Chem cal Society, Perkin Transactions 1, 1974, 1353; K. M Tranposil et
al., Journal of Medicinal Chem stry, 1983, 26(2), 121; and M E. Cracknel
et al., Chemstry and Industry, (London), 1985, (9), 309. Referring to
Schenme 1, a conpound (i.e., an aldehyde or ketone) of the forrmula Ila is
reacted wth a conpound (i.e., scomm®l) of the formula Ilia in the
presence of a base to form 20 the correspondi ng conpound of fornula IV.
This reaction is generally carried out at a tenpdgattre from about 0C to

about 150C for about 1 hoyr to about 3 days, prefewably at about 90-95C
for about 18 hoursg# %P%ol ar solvent such Zﬁé\ﬁyl sul f oxi de (DVSO) ,

N, N- di net hyl f or Rag ( DVF) , Lret hyl a@etaillde (DVR) or

N- net hyl - 2- pyrrol i di'ho (NWP), pfeferably X i tabl e bases i ncl ude
anhydr ous sodi um carb e (Na2C3B), potassium 25 2arbonate (K2CG3), sodium
hydr oxi de (NaOH), potagssu hydroxi de (KOH) and such as

pyrrolidine, trietMylanine and pyridine, with XXh ous K2CO3 bei ng
preferred. Details for conducting this procedure can be found in G W
Yeager et at., Synthesis, 1995, 28-30; J. R Dimock et al., Journal of
Medi ci nal Chem stry, 1996, 39(20), 3984-3997. Alternatively. phenols of
the fornula Il b and conpounds of the fornula Il IRO@R’be converted into 30
al dehydes or ketones of the genera+)?ornulae | V acqording to the procedures

described by K. Tom sawa at al., Chemical an teutical Bulletin,
1984, 32(8), 3066-3074. WD 01127068 PCT/ | BOGRTLA -21 Next, a conpound of
the formula IV, wherein J is a | eaving group, for anpl e brom ne, iodine,
triflate, fluorosul fonate or nethanesuffonate, capzbg converted to a
conpound of the fornmula V by reaction with a cggp Yf the genera
formula X-G wherein Gis defined as a reacti | &@avi ng group such as

B(OH) 2, Sn[(Cl-C6)alkyl), Zn(Hal) and the 5 like, usually in the presence
of a catalytic anobunt of a catalyst, e.g., tetrakis(triphenyl phosphine)
pal I adi um(0), tetrakis(triphenyl phosphine) nickel (O gr

di chl orobi s(tri phenyl phosphi ne) palladiumil), dﬁbﬂgJ%thers, and in the
presence of a base such as sodi um carbonate, pqtaslsium carbonate or
triethylam ne. The reactions can_heNpgonduct g;;n a WRiriety of organic
solvents (e.g., benzene, dinethoxyethane) or”i ures 10 such as aqueous
N, N- di met hyl f or mam de or aqueous ethanol at tenperatures in the range of
about 0 Cto about 100 C. A good general referenc r_ this process may be
found in the review by Stephen Stanforth, Tetrah pn, 1998, 54, 263-303.
O her specific references include M J. Sharp et at, Synthetic

Conmuni cations, 1981, 11(7), 513; R B. Mller et al,




Tetrahedron Letters, 1989. 30(3). 297; W J. Thonpson et al, Journal of

Organi ¢ 15 1984, 49(26), 5237. The conpounds ner al
formul a W&&Z‘Wn many cases comercially avail able orPO(IC’rgh&zoégﬁrepar ed by
one skilled in the art of organic synE@e& s (for exanple, see the
procedures in MJ. Sharp and V. Snieckus, Tetrahedron Letters, 1985,

26(49), 5997-6000; G W Kabalka at at, Journal of Organonet aIIic
Chemistry. 1983, 259. 269-274). 20 A ternativel y, an internediate of the
formula |l ae.cﬁaue ProferO WRE brephratioh Of OmPEURRS bntble @fmuld hitord cormpobiaus|df cthe wher ei n X

05 et R L D 00 5 e BNl B, gV o1

of conpounds

ornul a.
then be rd¥@tedn Wﬁeé € Sripdase- doveyse ﬁ@ﬂg}eeﬁpp‘f’ﬂrfa?ﬁﬁq%{"qglﬁma"p?o f)’r oduce t he
et hers of dJemewradl, compeuntis of fmudi hgheérbie Zvist d¥ed IhapehydroperecrrabrPerded t he

conver sigon éafzor&ﬁbnﬁoﬂg Q%m@fscﬁeﬂ{ewbﬁndohﬁdst 6? the/ forh@as? &l 1, arRabddy uib cgpounds  of

formulae Ila o | be
converted tCSmFSWB\o/Vﬂ\éW 6" ?aﬁge P3e Irne °|rjs wé]ﬂ( Qﬂ{vﬁ %s'!’ bfi%fgmg?sm %@Fleet y such
as N N N @ \Fo@xanple, peetroyads af gﬁnﬂabfow'aiSriae?r@n%wh?f?" Frds Enmay: ben

hydr ogen, (dedpafe binttyducingirydidehfdb-ficiajicabilgydup QCH@Yty b commpibd aiifainbiy X¥wbst i t ut ed

wi th hydr Ogﬁn’regaéét@ely. (194%%})0%% lg%'dkn \(ﬂ‘ﬁlﬂh@@é &lslﬁﬁ)?ﬁwe Al (C1-C6) SO, where r 30

is zero, one or this conversion are wel | documented in the
chem cal Ilteratur" for exanpl e, ¢ rough the use of sodium azi de and
l'ithiumchloride in) xccording to the procedure descri bed
by J. Sauer at at, ahedron, 196( 1 24t—Udnder thkeesdlbconditions, it
may be necessary attNal |y pr ot%c group of WD 01/ 27068

PCT/ 1 B00/ 01373 -22 conpound Ila or IV to erfectively convert the J group
to the correspondi ngxy oup X of corrp? pds lic or V (intermedi ates of

formul al%WVI11), respectively. There a g many Q_r otectin groups avail abl e
whi ch can be utiWheaéds Fvﬁhecm‘@d‘ﬁ?efc/’eé's‘-’:ﬁdﬂqﬁiﬁﬁldl_ﬂﬁ;swﬁgﬁaﬂ 82.128¢8% s whi ch
are descr i7aesi750adis pedia=an et iy tHe. sykbhesid of \Qlibistituted rtHo-fiuddobénzaldenydes.

Prot ect | ve GHOURS, dalsrbAAL ol s SdlEBbF by 0. 86 avenbol ;égénmsian&iéons New

York, 1991,
oo be radoR bR L e vinsioh dosme i 2D A Wehe

nol ecul & &Jb!;@q‘tmj_ml Byciet: Grmpio dredsactidns t1 974, dﬁﬁa;KanrremstgtHl-Q{gM C4) al kyl)
can be conugddichdl cremisty, 08 281261520 ant Ve Ef @FddkHef el alDEhemiByesdim@sthhiem t o
reducti ve a(['?m'&%)'ﬁgs ?ﬁr%bt i ons. For

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

reacted with a compound (i.e., a phenol) of the formula Ma in the presence of a base to form
20 the corresponding compound of formula IV. This reaction is generally carried out at a
temperature from about 0°C to about 150°C for about 1 hour to about 3 days, preferably at
about 90-95°C for about 18 hours, in a polar solvent such as dimethyl sulfoxide (DMSO), N,N-
dimethylformamide (DMF), N,N-dimethylacetamide -(DMA) or N-methyl-2-pyrrolidinone (NMP),
preferably DMF. Suitable bases include anhydrous sodium carbonate (Na,COs), potassium
25  carbonate (K2COj3), sodium hydroxide (NaOH), potassium hydroxide (KOH) and amines such
as pyrrolidine, triethylamine and pyridine, with anhydrous K;CO; being preferred. Details for
conducting this procedure can be found in G. W. Yeager et al., Synthesis, 1995, 28-30; J. R.
Dimmock et al., Journal of Medicinal Chemistry, 1996, 39(20), 3984-3997. Alternatively,
phenols of the formula llb and compounds of the formula lllb may be converted into

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




10 exanpl e, a conpound of the fornula V can be reacted with a conpound of
the forwlgg@ﬂ{:&% to forman internediate of the formula XVIil: R1~N..R2
X\ Oor,if RR=H, \ O Y Y Xxvi1 whi?CRFR®PIHR  sol at ed

or converted directly in the sanme reacigqon step into a conpound of the
formula I. This conversion, whether in situ or starting with the isol ated
conpound of fornmula 15 XVII, can be perforned using one or nore nethods
known to those skilled in the art. For exanple, the conmpound of forrmula V
and the appropri diext, ecoppeund of thef formmuld &, whitdsth Ris caleaving aroupbifaneedernpie t he
presence of workifed)Yigdine, | thithte] SRGBEUIforfattC l3r AfetriahdsBiftinat8) cinVlbe édatérRENbod | de or
o pan um (W erbARBEARSHLE v bioBabtR!d AhobilE'ol g BltiorRlCRG RGN 2 ne:

t ol uene, ethan or a Vent I on

conpl ete, ac@&rdsfineg 263 rﬁ#évezleawmeﬂ@ %ifB(QH)zBm&Cu Seleldr Waa'? Fubhal of
O gani ¢ CGhenkat rugyali 985, the0 (piespnced 12 8-a4 Adkitic Ahdudt nat i & elegtalysthee.gonmpound

of formula Vetﬁéﬂﬁ(trtph&yfﬁ%mmmd péuaéuﬁﬁ(ﬁﬁl” ﬂeHNE{uBRerﬁr’anosBﬁne)C Oﬁit-\!el(@d b an

i nert solven ence of a

haror somy orrBroEE e BRI PRl Gty Bions, Aol 5 e 8P ee: o A Pt or
gener at ed duuthhgs sadivn easbanalei potassiimtdadbonate e etthilzmiee. ofThe tpagtighsican\ie . The

degree of ccuaﬁtluefea e Géne&iworgemwmhsaue §5béa.£erﬁomem®smﬂfe) bhig n‘fn&ir&ﬂﬂ alvVv
into the,@abqyg As qﬁ?ﬂlﬁrﬁ& for% Nthnq?%ﬂ?\rﬁ?%rauﬁéss.ﬁ &'%J ng one

or nore Known ana ues |n roSco I n some
i nst ances, ﬁbmﬁﬁyct&‘éatﬁ’éb@PbPe A(ﬂ°°4199§?'|abl'9fﬁ@“?ecf°f thig P@P@st”ﬁ’é b faupd h‘é'm ate(s)
of formul a rééw by SteplidneStarntatn, Tetrdhedrbr) e98, Gac2E3808d Olherspeeiticl eafengncesgent

sel ective fqgjsb, VJGM b s thet‘ich@orﬁrmnﬁﬁtgﬁéj'ﬁﬁ‘ﬁ 1%(1?) te. @las i ecgmpounds
of formula I h ucl ﬂ'{ \L%) | BOO/ 01373

- 23 known te—Lﬁg—LﬁLﬁ' & re o't - JAYMAS M@@é—%&em di um
bor ohydri5de 1984 BEP). 52§bd|Tle°Gyla¢méﬁ)Pbﬂrycnen@I€ forpuBHE G\preaindmany d¢ases

tlrl acet $xy Remabdilyi a#anasléla&%g(agé }a%%red B%oneckkiﬂé‘dlh IpfRChrtf o&amEsynNadekforNagHi et
al. in Tetr 0 r %g n erally
carried out %Q%e E;?% p%ﬁ%durg‘s[ nnOMJ éﬁa én%f\f] S-Il:ltlelL:IaJS ‘F r&‘u Letterd %gnol or a
like 5 sol v@ﬁ(“ 3 6390 t%ﬁ%e'fa&?'mé'sa‘ Jourp iy Chemi g”‘ &f erabl y
at roomtem®e®-atdpre. In the procedure descrl bed by Bhattarcharyya t he

i nter nedjgat e of fc\@érﬁaabéy EVierrhediafet ms%rma ﬂé‘maﬁ&é&ﬂ@ke&ﬂio\é%ﬁ\pﬁﬁéiof W t hout

I sol ation, the f'é)rmupaclf"c wkerem;]( gs[ 8(-9' neJ above usmgnHe melhocllls desg'lbg?qaove for the
conversion of compounds of formula IV to V. These intermediates of formula llc can then be

reacted with a compound of the general formula llla to produce the ethers of general formula
V using the methods described above for the conversion of compounds of formula lla to IV.

25 Additionally, compounds of formulae lla or IV, wherein J is a functional group like CN,
can be converted o compounds of the formula lc or V wherein X is a moiety such as

and wherein R"is independently chosen from hydrogen, (C,-Cg)alkyl, aryl-(C;-Ce)alkyl or aryi,
optionally substituted with hydrogen, halo, (C,-Ce)alkyl, (Cs-Ce)alkoxyl or (C,-Cg)SO,, where r
30 is zero, one or two. Methads for this conversion are well documented in the chemical
literature; for example, through the use of sodium azide and lithium chloride in 2-
methoxyethanol according to the procedure described by J. Sauer et al, Tetrahedron, 1960,
11, 241. Under these conditions, it may be necessary to initially protect the COR® group of



As an alternative to the al dehyde or ketone internedi ates of fornmulae IV
and V, ongyogtihésed i n the art can also prepare conpoundg.pfe, 91{3?9‘” a Vil
(i.e., nitriles), beginning with 10 conpounds of the fornulae la and VI,
as illustrated in Schenme 2, using the €@2phenyl ether formation procedure
described in Schene 1. These conpounds can then serve as internediates for
t he syntheses of the desired conpounds of forrmula 1. Procedures for
preparation of the conmpounds of fornmula VI used in this process can be
adapt ed fr ofPPPRYES Ha fa5 Y de effectively qopyas the fr roup( igcthe carresponding grouP e et al .
Jour nal of Iebepavndsdlc oCNdintemrietivtes of ¥&hhbla XVIil), k&padtivelyl 4thetbs mény pAotectigghm tt 1 | ng
et at., Jougy Fb%{:s Qlfailage%ilh ‘Ea ezl erhls é%gés 4%413):-3%@!22% ke%%%mch are 1€

conver5|on of e ni.tril bt ai_ ned he_ desired

products of 9e5GpeHhd refe "?f'&?\d tHeP gchr WV'@&"?) @e@@?ﬁ?—@&ﬂ'—é&‘%'—m ed in
Scheme 25 F@nteasisnT ed., dohe Wiley andlsoes.gkem)‘[yrl@fl%ﬂ bp t%rR2BcThesdledby pfeah under
aci di ¢ condiappropiiatepidteting Beoup @ew be\Rhde HabsMipoh the Pfesérte SFotith reakiive broligs t he art,

to produce & kambedy i c acid derivative of formula Vill. (See, e.g., A 1.
Meyers at at. Tgtrahedr on Letters, 1984, 2§ &o 2941; and R Hi ggi ns
et al., Journal 'Fbse‘lﬁeﬁfyn?@p%ﬁi’fé'ﬂer@"““@é (G eGuiiy) ‘f?‘i‘lb§°efa’P'iS?9xyl ic

aci d deri vatntoeompaunds lobthe lm:nma)mmesmdtmohenatooemomrahmuott dvadifons.nBbra V (R3 =

(C)J:j) i Vutsgug/ BWW&&]pQIﬂ@‘Gf quthahuﬂewesa B& feakRd ?gﬁ%@n%gur?gg? t:ﬁeegfsmmnt 2 version
conpound V ('E%%?ﬁéf"@'m g%ﬁgﬂt ?@"é‘ﬂ?ex‘@'owpounds of formula | as descrl bed
bel ow. Alternatively, M&Joxﬂ;d VI11 can be converteg |\nto a car boxam de
derivative of formula IXI st ng one or nore standard "7 hods which are

di sclosed in the chenkcal Aliterature, e.g., via reactilpn of an acid halide
prepared from a cgnpounyy of Rshe fornula Vi II Wi RE of gener al
formula HNR R2 (§e E. Kent et at., O gani &4 esi s, *coll. Vol. 30
[11, 1955, 490; and R M™gHer bst e@rléIRz =HOr gani ¢ hesis, Coll, Vol. II,
1943. 11 for discussions jof the Schotten-Baunman reacti pn) . These

car boxam des of formul a an then be converted to ths corresponding

car boxam des of formula ¥ NR R2) by replacing t bstituent with
t he appropriate X group g conditior}@l imlar to tlkQse’ descri bed for
converting IVto Vin Schene 1. 35 The “carboxam des of Tormulae V so

prepar ed cawhicthmay tiedsotatedioc eahvérted dinextlf in ttal samp readivntstep Gto & eonipolirief theusi Ng an

appropr i at eI tThRtofVeRR {a27068
PCT/ | BOQL 01373 _ subst it 3 nt ?’etﬁmﬂ%mr%ﬂ% “ﬁ'gﬁ‘ceg% %S%ﬁq’ﬁ%p%d {!}Q ,Q%,

reduct Fﬁ%\ AN BY KPS gﬁ'{@c?"ﬁg”ﬁ‘ﬁe meifersspowpdp doss skiledafe gty of reagent s
i ncl uding |ithiufar &xamﬁmmmcemmnd dicforfrerlagV’ andlthe bppinepeiat cemhpouad of fékmolai €.

Eh?r Im (}J/‘él HNRIRficak30é cgmbink 8 the Phdaerdch f a u@%ratl% re%ge%ﬂ&sdsq%ﬁmma(m 1587A
at | OUgdl e I |j j n in salve rllllcca \pOnve
fobariofide bfiafdhPHlf RbordRShe ) -2 RIS Gl SRINOLEEL hafiene 1987,

(3), 191), oran , Jour na
Soci et y, 19 Baeneg Qt 7 Iné?]ﬂ:lvigmnl tB%reacgngns jydged to be complete according to the
procedure of S. Bhattarcharyya (Journal of Organic Chemistry, 1995, 60(15), 4928-4929).

Alternatively, the compound of formula V and the compound of formula HNR'R? can be

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

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

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

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

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

formula XVII, 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




M Moon et al, Journal of Oganic Chem stry, 1973, 38, 2786; H C. Brown
and V. Ver 0172 rnal of Organic Chem stry, 1974, 39, 1631 thexyl bor ane
| diethyl an | I'he YA Palter et at, Tetrahedron Letters, P¢EO00RT o)
phosphorus trichloride / tol uene foll owed by ethanolic sodi um bor ohydri de
(A. Rahman et al, Tetrahedron Letters, 1976, 219) or al um num hydride 10
(H C Brown at at, Journal of the American Chem cal Society, 1966,

88, 1464; A. F. Burchat et at, Journal of Organic Chem str 1996, 61(21), -
7627-7630) . ke toctheser skilef Bahd ek and inelydep ffortepampiey rsaging W%“Y%K“@BMR‘ and R2

ar e hydr ogersodigraigyanabsanylirile (INSE3RCIE)Chnd isbdnarh krizcéttxporolinidzoiNaBIS(0a0g), &g
nitriles Of eQJnH&U AEl |-|\§a%%cét En' fﬁ TGN Eétt%fs md%ssem% R¥bdag for

exanpl e, er oxi de, or salts. 15 (See
oI A S 1 fgaf"ef%&m 2 Rt SOER FUOh B PRGNS CSART; BORBSFRON GG P 4KS ol |
Vol . 11, 51948ivent, 586 at tempkralured-bf ablaut 0°Ca abovt 108G peferablyGati ronm|teraperafirg dmi c
ngfr%m“S;r Iyx 1/ Hocettdre g@%@%ﬁ eny BEMQF«:ﬁ Nk mer&g@at&aﬁf&%ﬁrﬁvg?nﬂﬁﬁeh}(@%do\rlﬁil gf v
U AR o)t bt efg'e*'°ae§a=p?csaﬁ°%5%ef°1a"§3e TorRIR LEER BB VI 1| to V.
20 Final |y, the A¥®enpliesativef o theraidghyde xr ketdne dnitermedistesoehiqrmelae iV and| Ve eneof
formula VI skinsl ip@eusit yan did gréRreCédiipbunas enfoaﬁula:wnpaummesmfbegmmmm\e IV to
V. Ca” r%QM ?]stﬁtlifhﬁmgﬁg 'n[?eéld VF%QHIQHJ%Q% ]grpéchgﬁg'gr@slinﬂfuper dRHleRy bmether ein

R are re UCI ng agents

di scl os ed i ﬁ°’f"ﬁ‘@“c‘|’f@?ﬁdwal deP?"PE#Ié& §F'L§“\ﬁ,h? chT'??F‘e CempURTs R0 theR sefyeses
t ransf or nat iidermédiates fod ithegsyothessb \of the degicdoyepaindoaf feenug I hyPdicedyess fgas and

platinum (I |p}ep91>élldilﬁ)f th%ioﬁﬁou%’&cﬁ ksl vDsed in thls pro€ist b be ddbptedidin MbseWV'  Logue

i n Jour nal enLstr 9 !333, § [.a éd e and
Raney ni Ckelqo"llnél} eﬁ?lllteraure eedgécpr %"T}’ ?f\ﬂ}' ofnl 901 %bne 1& ‘Géalg
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where Ls is a reaction |labile group such as -CH=CH2, in the presence of a
strong base such as sodi um net hoxide, to produce the diketo internedi ate
of general WOPMAIME XXI. This internediate can then be cocraBiwsBo the
correspondi ng cyclic !'mne of formula Il in the presence of a strong
acid, such as hydrochloric acid, usual Iz%"under reflux conditions. 5
Subsequently, the conpounds of formula XXI| can be reduced to formthe
cyclic amnes of fornula XXI11 (wherein R = H) using, for exanple, sodium

borohydride in mhaaﬂsah tftfe maﬁo%eaééamédasml.mémes 1%&39f&%$%9:‘3§olnl%‘;f formul a

XXI'I'l can furth erted

(wherein R ufhg "geémﬁ‘gﬁ‘t %li'y‘fe(ﬁra"?:mﬁﬂﬁfcfg g@ﬁaqf%ﬁ‘eﬁmeg"%exﬁgw#%rc?{)lp [Lide y

di scussed. 16€pnipounds joé “prfemaat i Bor example.nip dbe drocesturegdapisted |in Sgheme 3, 2 |

\tAﬂer Iei nt t heNgfnwwxff'o&nwh Xilaib( b ARicRE isay8dgdratdit) @4 e raéctdaamhéﬁuhdnrohag IA vi a
e |lac n

this pr ogéendurfzgngér?' C{agseeflg%ﬁgggg F iélégz'%?@eg%@ rt?iF'% ?ﬁﬁeﬁaﬂés%ﬁ%ﬁ‘mw

Cl-C4 al kyl, °'r‘é§‘p‘@l§‘i"@e‘?§;) CV\HBf'éC 9&5@?&‘5&% SnHR of the

general for nﬂteavatw)élyxammmhﬂnde, $e. aeR qm)atv icarusd reaciexf undercsimilac canditionsOt 0 t he

geggggoﬂﬁzcgehﬁmd & aPCORRe SyntnEbis SCJJ5V6Inﬁle'i(?§§qg§5)Qo Hob’udesthé hedmédiiverted to

preferably awplg?lfngﬁ %’Wrarclg% n VY?S g&ﬁ%ztﬁrpﬁﬁ e cgrﬂ%?f"" °f2°?'5'g? gpgo

hydrogen#t i owhesoR s hydsedsn.sald comppund mey bel Prepared-isy eampaunds of femaia Xt i n t he

synthetic sSwda&mejer-6Eag @s\idtiod) Ssiigthe eHddg) Gtibed 6 E. ban;iargnadnd w.YWwts and

Green, supraaqdl %1%&?-‘9?%?% Sle %t% W SE3CINTRA A HE whss WA RE W) gkt S N2

can then be treat ‘conditions 20°to forman anal ogous
i nt er medi at 62/88nig Yyathesis, Coll Vel r9@ 'r?ﬁ is NH2, while leaving the t-BOC group

i ntact. Such r eddbe iogatios ofthe acybms:pf(ﬁoRf)mt@dmmmdhls menneacan berdetermited one

skilled i tﬁ}elhéihﬁtureaéﬂud |éoBﬁ3nLHi|Q1ethQ( HiScfor Of smﬁlnéme&e@acs ab el aari.wl tRe
ctlon oIvent such

catal yst, pref I |umo carpon,, in a

as a | ower alCd ‘f?%%) %@B ed %r §|°" et) h'ast(a)'fcfs Wehgrte z des"ab'gq? H’r PaCacet at e),
or ether (e.gmPoungs ?fa‘ﬂ’WPdYL@? a'ri") fomy Xiig &uhmmn.qﬁ ebY"@s‘@?&Q?a'or -
absence of gr@p (EHA) ¢anziso ba tacrddvedigsirgy, copditivhe dedotibed abemddr|theaprepardtionndf aceti c.
ac :1 \O/Ier tTQe NHRe ﬂ%ﬁag.asaa}n 1tk RRd 8 R chérg1. ﬁWG}QHBQ%Zr&faraﬁ&rﬂbrﬁpo@ﬁiscﬁ%et hen be
oot | nott ndrre Y wadioh BF 2y e HoBVes) eRiR Arm et ved 818 5 Pt o o) an
onega- br ono ragcrduwrsyfor thi | fermylation of atemetin thesi includingaraadting dighigrometby! gt as THE
and in the et S0 Gfndin @) ©Edchlokss Al hdifene SHIGHdeASccbIBIRE 8 thdplot&ire CS2C8  or

he 11 ke, ar Dga) L Utk ot B0 18 Dol 15 501 Ve
This effects r|n
Fi nal |y, the‘:hﬁ‘ta 3 #r@—éﬁ-@iﬁgﬂﬁﬂﬁ@ﬁ% etf 18%20bt ai n the co ounds of

general 2%rmul a [Fostheprepanati®h pfcompéunds efriheagreddlioimalaHiwhineintRi@nd R akenf t he

t- BOC pr ot eqbdethgr mhm.tmaeﬂbmeﬁ & i0btt=Bhdd)ahd e @hrBérRo HALIVRES aiacmdtf&mHCI gas
is effective I.n [BCE tica

val I
conpound of o0 °°"fa'"'"§r{'"%ea" "19%" 0L e, pipCe Jﬁé qggcﬁ,\g/gatn Vﬂb%aﬁﬁeﬁheﬁﬁ?
treating a dﬂmﬁiﬁmﬁ% 1896, 63. 1A Cé@)P? expeyedi anshrvreia Seheee 6r
Thus, an ester of the general formula V (R* = O-alkyl) (an intermediate of formula XVIII),
30 prepared by esterification of the corresponding carboxylic acid of formula V (R’ = OH) (also of

formula XVIII), is reacted with a cyclic lactam of the general formula XXV
O

Ay

XXV

B TR



acid with one chem cal equival ent of a pharnmaceutically acceptable acid or
base. WO @4/ods%Re$ PCT/ | BOO' 01373 -27 Conventional concegmmbdssmsor
crystallization techniques can be enpl oyed to isol ate the salts.
Il'lustrative of suitable acids are ace#tc, |actic, succinic, naleic,
tartaric, citric, gluconic, ascorbic, 'ben20| c, ¢i'nnamc, furrari C,

sul furic, phosphoric, hydrochloric, hydrobromc, hydr0| odi c, sulfamc,
sul fonic aci ds such as met hanesul fonic, benzene sul fo D 5 h

Lol uenesul TR i papion ablaraue weh LT e Rsaess AFRasBar i

pot assi um ansbdmal methoRideAtac profhuaei itk diketd intesmedinte ot generanfymile X niThisst er ed

alone or I nneAladadah %n%tcgnvem?}q{) W%Hﬁp&ﬂﬁ )éy@i@ﬁﬁ@é Sbrus a0l iethe, i n
SEes.

ei ther single or | ti ’E [ ncI ude
i nert sol i dprﬂﬁef“i?egﬁjg SHB"Q Pl esuEh a§ me °"§ old opaie?q%ﬂgg%dd 'tBbs;r

or gani ¢ $ol Subseavent¥tbe porenouedsesti formdd XX eandesi redusad toffemhibe cyslic 2BiRes Ai ng a
conmpound  10fofuld RXIM{vRertin ®' 2HP DSAAgT R eaxbrnfiél| dogiumCiegdiydride en s@thend ler eof can

then be reaggslz%e@%mvﬂbsy eisgch EJ?nCp%urE%ad% fér Ia%lﬁlqgﬁﬁﬁthgroﬁérlﬁon%%a e tablets,

powders, | ozenges e.sol utions, and . ese
phar maceut i E“&TWWWBéFt PEHE ’eéﬁh(WhF'P'"(feé’f Petefingd it aﬁ"ﬂ"’a'a’a."f %°8'H‘é\? Blﬁﬁgr edi ents

such as f|pednsingssustrdnder s, excipients and the Iike. Thus, for purposes
of oral 4@dni ni St#oattﬁeq;?epa?ﬁ&l 8t Somp6Nat BF GHnBiAl teAMLID L SWhEveRi thé Bidlis xSsieh as

sodium cit rla(é?rhs aS?LOJ ?Cng c?’ﬁ?& i%l r%n%vgxgtk% a&amwﬁé?grphﬁét et%% fIF%‘atQ:P. n€npl oyed

al ong with V arch alglnlc
acid and ceheme Fl'%PEﬁﬁﬂ%x'“é’P'? preeedirg an P'éfjﬁﬂmﬂ‘ewet?fgmﬁ'ﬂﬂfmg‘“%yéﬁt's such as
pol yvi nyl pysr@ia, diryicrespestivelyDstre Q@ mzlmcoamlteamam aminelvf dhet geoerall fornpla

| ubr i cat | NOxRURBES! U/ rdibudPURRE! ARShER' 1 RatnodALHER h ekt 1S hkal e and
talc are ofte SEf’g’B'i) etting ns_of a

simlar yp'@ iatg, e%ﬁﬁ?v8'§°é’d°é‘s "8r°z 9F’?F'§6?’?‘“'53§PH’§F'8 i't Ped
gel ati n cap®eteetisg groupt epreferdblp 0a muqchgbmr (*B9® gmued. Ut [sasebectoor il k
sugar and hﬂ\)@]‘bgéﬂéb@ﬁ dorditioWehud Ndan R &I ¥erBdved Gk YaCRteh ponnﬁ/\helﬂe SefhtReENd S

Sus pe nsi o nsse%gengé sé%g%gnoﬁg %r g.u%ﬁ er%q ch?T% f%r@ Im ﬂﬁﬁ‘aﬂ& é eeﬁtsbﬁg ‘at E)%% 36§ S e nt i al

active ingre Swee
flavoring aljénipter ‘"ﬁ“é‘P?ﬂ‘?‘ﬁy H’B‘P’F‘EP Is BP- gApdREnG Jreated “EF@& TeF\é‘i?°“ ‘é?‘?ﬂ‘?"g‘ﬁf y| ng or
suspendkhg tademtas, anslogpes imrmediiztdiof dirinuie XX wvhenenlQ NHuawhde Jeaving thamBOC

p(rjopyl etne tgbrwpqﬁtactgbe{éﬁ%dueuoa RehcfiSTERbAURE LdAPstsid 6 Ritfn t@o%erQnean.afne gier al
adm ni strati 0]

ont al n | nvent |on or a
phar maceut i T51 c@%&‘%é’ ?%P’%%eﬁlgfs M%@BPtfqﬁq eg%{ﬂ%y %ﬁma‘ﬁ%% 1" #aqueous
propyl ene glep@dion ineg solveny sucheas ¢ dowarjaleabalsiesio Imathapel, #Wob-eeséﬂm @ye'd!ﬂ Such
aqueous sol steta® Sor thakl{eh. etrahytirérarn, Y 4-didkbried aRdl ini the B»%E@ﬁéaf ybsanvd ofFlae | i quid
di | uent fé ' r§ﬁau LRBaR BF'EF: id] ErQFe%QIgQ sbif JﬂnoﬁMf Hc%{nceﬂ egrchB of tHe HEARH gusThese

particul a ueous solutions are esp I ntraven

i nt r amuscul NP Of forRR K& °5Hd“‘1"rﬂer°35\?f‘?‘l én@’é'{'l'c %Mi‘ﬁsn@ag??‘é)t woerenfhe sterile
aqueous nediemaing PPCyydreagting takin witk adiohpgarchiord alkdneyl lshlotdeam deomidet a@hni ques

known to t hehgyaldmo Skbnbfl chiBfieddr toromfieC rﬂf’ﬁ&hﬂg Rlvedt WA THF @hd & the
phar nmaceut | S%ekge cﬁ%g eg& Q venggralsutch tash ﬁarzSB 9§ch, or the like, and heating the
30  mixture at the boiling point of the solvent. This effects a ring closure forming the cyclic amide
(i.e. lactam). Finally, the protecting group can be removed to obtain the compounds of
general formula | wherein X is a lactam and R? is H; in the case of the +-BOC protecting group
a mixture of ethyl acetate saturated with HCI gas is effective in such removal.
Pharmaceutically acceptable salts of a compound of formula | can be prepared in a
35  conventional manner by treating a solution or suspension of the corresponding free base or
acid with one chemical equivalent of a pharmaceutically acceptable acid or base.



adm nistered orally, transdermally (e.g., through the use of a patch)

par ent er al a? I ntravenously or rectally) or topicalk& ener al ,

the daily dosage Tor treating a disorder or 35 conditionk¥ EHW@F to the
met hods described above will generally.gange from about 0.01 to about 10.0
ng/ kg body wei ght of the patient to be treated. As an exanple, a conpound
of the WD 01/27068 PCT/1B00/01373 -28 forrmula | or a pharmaceutically

acceptabl e salt thereof can be adm nistered for treatnment of, for exanple,-:

depr essi on t Goraentierilitdncéntration ooérystelizating echuiguesdan ba lempibyepQdkigglate the saittos e

; ggg{ nlg fr ?I(i)i&sgbtﬂhltof Qu.?abrauadeﬁeéro aeaeuraculgghceﬁgpﬁ.aeﬂamm&r e%nar gibdoviic Ir ?Im o)
porti onsngVa?sc rF %E“ZB'ﬁsgﬂ Tﬁ ti‘f@a'iﬁ oslu@f?ﬁntpﬁ%ﬁré"&c%q 6%‘%%%6 r ﬁré“érsbm'r?hy bg
made by a phydiolrian syfamiss divlimioy g Iskch aki rngthar\wtb‘ora%cbﬁmnek AéRpic. -

consi der &g i OBIGeresaBNieand daatewb:wtummﬁabaaé%dre:@&dmlpowasnmﬁ shinealqgaar. son bei ng
treated, the SeV/@E&rJ& rS]?,{]ofttnﬁ uﬂrferﬁtuk:k %k%@ adﬂﬂgte#&e%&'@rér i b & &P&ﬁ%‘)f

admi ni stration chosen In vitro attjvit e compoun
present i nveRETGReulicaly pgcspiabie, PR '“mﬁﬁ‘ﬁarﬁ"\% PeUPtRIee 98385 U
det ermi ned ushamgceutical syrirapinciudenipert eofid HdEilen2 OB fiteed, | sterile 1Buequarsgiitiont ewt! Wi th t he

PUFFn ser ot Ojalidus of{BRSSHveRs. thefbﬂérﬁ?%eﬂﬁtﬂl%inpﬁm&{s%ﬁlﬁ@w SmbinA§ & @érkbioliy t O t he
ol | owi ng, pr scr |

(ol ccul " BREML o BEAOHEDy s L oBie i) At Ra b el 1
Phar macol ogyvarehosf 30532‘2 °""!§f2¢“ 3323259'5 Rqwdges, “B?'!SEH B8PS 'Bls‘iﬁbFﬁfP'“'ﬁ’f‘s and the

Neur ochem stlikgt, The&GharmbEeuti@l compastibnsanan, ifldesiréd, cKntanBaddtomat ingrédiantscoereas Jour nal
of Phar ”BCO'an/mgsl%%rsZéxcﬂp%n@‘é)\d ml?ﬁgswmam&w&%s o#\/aL1€‘ad§1mrs@&Uﬁ—‘ oW ey rats

are decapitated a ocanpi and

cor pus. Sbr | EPARSPLIAE SateDl *ughes AT AT PR B PSPyt 1 or
gram in 10 rmhayde empipyed elong with atdus disinfegrants sugh petlerels methyigdidosealginiccacids e

cont ai ni Ng g/ cBitairg komplxesilichles] ddeBbhyikthe Bifdhgaagente sueh fas a@linypywdiddie,( EDTA)
adj usted to J:ﬂose éatW hb‘ aLJcIaS(ng\é n%@)’ ﬂﬁ&@%‘ )o@l QQHEL ﬂes(uﬁ&t@rat?ase) The

tissues are %‘nl ze A Z] ng tube ' onTm
pestle at 3§6 “t'"b SR apdit e p “Wé?f'ﬂé‘ﬁl’ﬁ 5‘?9 PurpRges. tﬁﬂ%ﬂ’ﬁﬂ? fang of
centrifuged sailartfrenay aljo be pmdlfyedrasfileratn sbandllimed filed géidtin ogpselesp cRrefartednt i s
recent ridougekhienbls ?e?th%%luﬁe Qctéééror %ﬁ( Juhs an@-ﬁgrﬂrgolecmalewél H@@&Iyeﬁlﬂlar{eeﬁlycb@

ged | ess

ded
[ han 5006 uptiiia 39eeRPRERRENR!F ke Sidedea Br BRIl e Pt FEC L oo

ser ot oni n_( opRiENt thepain mgyibe SPMmRINGH MithverigusEyeeianing giflavATR@ ageIiR)colpina e t er are
grown i n DVioMiyeBand) it Gesveds eivinsiying & Guspbriing @gévidCliogether With diludrtcduttodsogiteds | NC.
9800 Medi cal ggytppor %’e Iy % E%ﬁé@%g EnatnMP’t &&f.al og no. 11995-065))
suppl errent ecia w t R) 3 o‘T { tI§OV| ne Serum fromlLife
Technol A es, P o R3EPnises! @ t"iﬂS tions cprtFitingd ERTARHTEC! SiITBIN ERM G418
for the 5- H'bharaln@ul@lytacanspasalfelner@f in Zesgmeror granud ol @nueoiisoproptylare diytol, or
transport er in terie SqtleEt doRionPHBSEd Erffpioydd]€ Such aqueous solutions should be suitably
buffered if necessary and the liquid diluent first rendered isofonic with sufficient saline or
glucose. These particular aqueous solufions are especially suitable for intravenous,
30 intramuscular, subcutaneous and intraperitoneal administration. The sterile agueous media
employed are all readily available by standard techniques known to those skilled in the art.
A compound of formula | or a pharmaceutically acceptable sait thereof can be
administered orally, transdermally (e.g.. through the use of a patch), parenterally (e.g.
intravenously or rectally) or topically. In general, the daily dosage for treating a disorder or
35  condition according to the methods described above will generally range from about 0.01 to
about 10.0 mg/kg body weight of the patient to be treated. As an example, a compound of the



30 cells are grown in Gbco triple flasks, harvested with Phosphate

Buf f er ed b Life Technol ogies, catal og no. 14190- Iluted to
an appropmtlzﬁaﬁr%ount to yield less than 10% upt ake. Nelﬁ%?gﬁlg tter

Upt ake Assay: The uptake assays are coggducted in glass tubes containing 50
uL of solvent, inhibitor or 10uM sertraline, desipramne or nomfensine for
the 5- 35 HI, NE or DA assay nonspecific uptake, respectively. Each tube
contains 400 uL of [3H 5-HT (5 nMfinal), [3HNE (10 nMfinal) or [3H DA (5
nM final ) nfesaulaoriarphanapduticatly socettablesasit thereghcapbe GUpEREY (PEEATBIGS.01373
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at a given -adm ni s s'gséﬁ ?2%8 5 mg/ kg of para 15
t

§o eanJ macalo
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Coonty i nuicheetneled® chiia st 73 B T hnit 5547 e egabiod susprpertge. The
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are 25 nmeagpropAbteiuiRlfsisose :Ld%ﬂﬁ&&ﬁi’d@é lehdpfodchiprakesul ts is as fol | ows:
Each experi ment &Lﬁ%r@pa?a%t of EIX%I cells transfected with the human serotonin (5-HT),
25  norepinephrine (NE) or dopamine (DA) transporter are grown in DMEM (Dulbecco’s Modified
Eagle Medium, Life Technologies inc.. 9800 Medical Center Dr., Gaithersburg, MD, catalog
no. 11985-065)) supplemented with 10% dialyzed FBS (Fetal Bovine Serum, from Life
Technologies, catalog no. 26300-053), 2 mM L-glutamine and 250 ug/mi G418 for the 5-HT
and NE tfransporter or 2ug/ml puromycin for the DA transporter, for selection pressure. The
30 cells are grown in Gibco triple flasks, harvested with Phosphate Buffered Saline (Life
Technologies, catalog no. 14190-136) and diluted to an appropriate amount to yield iess than
10% uptake.

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

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



treated animals and a set of PCA-only aninmals. The nmean 5-HT val ue of the
PCA animals is subtracted fromthe nmean 5-HT val ue of the vehicle aninmals.
This is tha@gwea or wi ndow of the response. The nean oviBwmisse of each
test group is determ ned, the nean of the PCA 30 group subtracted from
that, and that anmount divided by the wldow i s the per cent protection
fromthe PCA effect for that dose. To report an ID50, a line is drawn

mat hematically through the per cent protection values and the 50 per cent
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7.37 (m spun down at 11000 rpm for twenty minutes in a Sorval SH-MT rotor in 2 Sorval RC5C
centrifuge. The supernatant thus obtained is pipetted into HPLC vials and the 5-HT levels are
25 measured on HPLC-EC.

Interpretation of the results is as follows: Each experiment has a set of vehicle
treated animals and a set of PCA-only animals. The mean 5-HT value of the PCA animals is
subtracted from the mean 5-HT value of the vehicle animals. This is the signal or window of
the response. The mean 5-HT value of each test group is determined, the mean of the PCA

30 group subtracted from that, and that amount divided by the window is the per cent protection
from the PCA effect for that dose. To report an IDs,, a line is drawn mathematically through
the per cent protection values and the 50 per cent level calculated.

All of the title compounds of formula 1 in the following Examples were assayed in vitro
for serotonin, dopamine, and norepinephrine reuptake inhibition, and all had ICs, values of

35 about less than or equal to 250 nM for serotonin reuptake inhibition, about less than or equal

P TE



1 H, 719 (m 1 , 7.03 (m 1 H), 6.94 (m | H. 25 Mass spectrum ( GCV5,
mz): 346 344 (m). PREPARATION 2 2-(3,4-D CHL()l-‘%f

5- PHENYL- ég&ﬁ% 8 YDE Under N2 in a 50 nL round bottoned asy%y%ted W th
a magnetic stirrer were placed the fogd-owi ng reactants in order: 15 nL of
toluene, 500 ng (1.4 mmol) of 5-brono-2-(3,4- 30

di chl or ophenoxy) - benzal dehyde (from Prepartion 1),

341 ng (2.8 mmol ) of

phenyl boronic acid (Aldrich Chem Co.), 1.5 nL of ethanol and 774 ng (5.6

mol ) of NaRCR0inM far depamine yauptake inhibtipnt eridsabawtdess AP #9143y 1080 §
t et r aki s(t r hgosmephdieesptakembipisdnt adi um (0) (Al drich Chem Co.),
m xture was degassed wWith N2. The rgaglpcs vvas next heated to refl ux
hr, at which time a thin |ayer Ch[ﬂ%@ y (tic), using 1.1 CH2Cl 2:
hexane on silica gel 35 coated pl A
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for 4
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5- (4- rret1ﬁy| Resw @ﬂﬂ? &Y inpvaguo gaa light vellow @il which yas fugther girigdund 'ﬁ'ﬁ@ﬁm ) 141 1
H, 7.76 (d@verdightio givé ttfitle protiuctdd)a pale.ydibw(sond, & g; m©.126142vC. 2H), 2. 39 (s,

3H. 5 4-(4-

20

25

30

35

et hyh avi @&t 2od MAS: $YU 4 &, 1155%.05%0 3 (%4 (du, i), 745 B, {19

7.15 (d, 1H), 6.91 (dd, 1H), 6.89 (dd, 1H).

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

in the same manner, reaction of 12.06 g of 4-bromo-2-flucrobenzaldehyde and 9.68 g
of 3,4-dichlorophenol gave 9.64 g of 4-bromo-2-(3,4-dichlorophenoxy)-benzaldehyde as
pale yellow crystals.

'H-NMR (CDCls, 400 MHz): 5 10.37 (s, 1H), 7.79 (dd, 1H), 7.47 (m, 1H), 7.37 (m,
1H}, 7.1 (m, 1H), 7.03 (m, 1H), 6.94 {m, 1H}.

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

PREPARATION 2
2-(3,4-DICHLOROPHENOXY)- 5-PHENYL-BENZALDEHYDE

Under N, in a 50 mL round bottomed flask fitted with a magnetic stirrer were placed
the following reactants in order: 15 mL of toluene, 500 mg (1.4 mmol) of 5-bromo-2-(3,4-
dichlorophenoxy)-benzaldehyde {from Prepartion 1), 341 mg (2.8 mmol) of phenylboronic acid
{Aldrich Chem. Cpo.), 1.5 mL of ethanol and 774 mg (5.6 mmol) of Na,COj3 in 3 mL of water.
To this was added 45 mg (0.04 mmol) of tetrakis(triphenylphosphine)paliadium (0) (Aldrich
Chem. Co.), and the mixture was degassed with N,. The reaction was next heated fo reflux
for 4 hr, at which time a thin layer chromatography (tic), using 1:1 CH,Cl;: hexane on silica gel
coated plates, showed the absence of the starting aldehyde. After cooling, the mixture was
diluted with 100 mL of EtOAc, washed twice with water, twice with 2 N NaOH, twice with




phenyl) solid lH) 7.4 (m 4H, 7.24 (m 2H), 7.19 (d, I H. 7.00 (d, 1
H, 6.94 (dd H, 2.78 (s, 3H). 6 5-(4-fluoro- 3,4-ClL.Z H85 Gl 360

10. 44 (s. P"ré"’ .10 (m phenyl) 1 H, 7.72 (m 1 H), FCEABWPRB > 7 46
(m 1 H, 7.18(m IH, 7.13 (m 2H4.6.97 (m 2H). 7 4-(4-fluoro-
3,4-Cl2 H 72 102- 360 10.40 (s, 1 H), % 00 (dd, phenyl) 106 1 H), 7.46 (m
4H), 7.19 (dd, 1 H), 7.12 (m 2H), 7.06 (s, | H), 6.94 (dd. 1 H. WO
01/ 27068 PCT/ 1B00/ 01373 -32 Prep. X(") Y(m) R yield mp. mz 1H NWR

(CDCl 3, 5) waier.anfHal¢ With 64tirat8d SquedusChaanr dfer dryhg@var MhSKR, ha4olv@V @ad 0. 45 (s,

:_D , ! 68 932 r(eglbvzedm\?a t¥cl Q» %@g ?, ﬁsxdu\% 66_6 &(ggq'hls lwabl:hror%até@a()ph@&rbn éﬁ& :ng-3|71|]_-|)9 (g Og-}

(d, phenyl 3Iutmgyathlq_Hzﬂz hex,anql(z 1e WIgwsmftme?prtidgct af an ol 4%mg 7.07 (d, | H), 6. 94

(dd, 1 H). 10 5- ("A-NMR &DCl, 2061MB2): 4 00145 (3,71H), BOS4S, 1., 7.7BHin, 118, 139 ((T‘d?H). met hoxy-

106 1 Hg 74, 7$ 1) 7.95 11, 6960m, 14y.44 (d, 1H), 7.17 (d, 1

H), 6. 96 (m 54("&% HﬂﬁéCM%(m ﬁéfré E?L()gk%?Z 10. 38 (s, 1 H, 7.98 (d,

met hoxy- 1 H), a&%sﬂeﬁ’(” mizy S 3 , 7.08 (d, 1 H), 6.96

(m 3H, 3. 84 (dn the same manner the following 4- or 5—subst|tuted 2-(3., 4-d|chlorophenoxy
benzaldehydes were prepared:

Prep. | X Ve R [yeld [mp. |miz | H-NMR (CDCls, 3)
No. (%) | (C) {(m") .
3 3-(phenyl) | 3.4-C; H |99 ol 342 [ 10.41 (s, 1H), 8.01 (3,

1H), 7.45 (m, 7H), 7.20
(s, 1H), 7.12 (s, 1H),

6.95 (m, 1H).
) 5-(4-methyl- | 3,4-Cl A 199 [ 139- | 356 | 10.44 (s, 1H), 8.14 (d,
phenyl) 141 1H), 7.76 (dd, 1H), 7.46

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

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

(m, 2H), 7.19 (d, 1H).
7.00 (d, 1H), 6.94 (dd,
1H), 2.78 (s, 3H).

3 5@fuoro- | 34Cp,  |H |85 |O1 | 360 | 10.44 (s, 1H), 8.10 (m,
phenyl) 1H), 7.72 (m, 1H), 7.53
(m, 2H), 7.48 (m, 1H),
7.18 (m, 1H), 7.13 (m,
2H), 6.97 (m, 2H).

7 4-(4-fiuoro- | 3.4-Cl; H |72 [102- | 360 | 1040 (s, 1A), 8.00 (ad,
phenyl) 106 1H), 7.46 (m, 4H), 7.19
(dd, 1H), 7.12 (m, 2H),
7.06 (s, 1H), 6.94 (dd,
1H).




3H). 12 5-(3-acetyl- 3,4-Cl12 H 89 oil 400 Not determ ned am no) phenyl 13
5-(3-thie Cl2 H 65 <100 348 10.43 (s, 1 H), 7.78 (m
1H), 7.44W(%am;ﬁé|) 7.18 (m 1 H, 6.96 (m 2H). 145!(55%eny 3,4-C 2
H 88 <100 348 10.46 (s, 1 H), 8.15 (d,-32-11-1), 7.77 (d, 1H), 7.44 (d, 1
H, 7229 (m 2H, 7.18 (d, 1H, 7.09 (g, 1 H), 6.96 (m 2H). 15
4-(3-thienyl) 3,4-C12 H 98 <100 348 10.40 (s, | H, 7.97 (d, 1 H, 7.51

(m 2H), 7.42 (m 2H). 7.32 (dd. 1 H), 18 (d_ | _H 7 12 (d,
01/ 27068 PE Ya3 Pref R X()viel fJnPR fieF of WeVR (GPS 3 VR (CDal 3,
%I 228 g-oo/() ) 6. 94 (ldd, (%-)i)7 E(qi@/f-(l@? t hi eDyIA)A 3, 4 C ZH)H 9? a7
(m 2H, 788 ( R N LN A AN Yogs i, 8 93 1. 17
5-(2-furanyl) 3, 9 O 332 10{41 (338 1ty ¢ 11“97’(7&("" 1Hh745| 7. 84
(d, 1H), 7.}45 ( .16 (d, |1H),] 6.94 (m]| 2H)} (6568 71, (d, tHH), 6. 48
(m I H. 18 5-(3-pyri dyI) 3,4-Clj12 HF1 Ol 344 10. Aed g 2¢h. H) , 8. B4 (s,
11-1), 8.62 (dd 1 H) 8 15 . o
9 4-(4-chloro- | 3,4-Cl; H o8 157- 376 | 10.40 (s, 1H), 8.00 (d,
phenyl) 160 1H), 7.42 (m, 6H), 7.19
(d, 1H), 7.07 (d, 1H),
6.94 (dd, 1H).
10 5-(4- 3.4-Cl, H 65 | 104- 372 | 10.43 (s, 1H), 8.11 (d,
methoxy- 106 1H), 7.74 (dd, 1H). 7.48
phenyl) (m, 2H), 7.44 (d, 1H),
: 7.17 (d, 1H), 6.96 (m,
4H).
11 4-(4- 3,4-Cl, H 74 <100 | 372 | 10.38 (s, 1H), 7.98 (d,
methoxy- 1H), 7.46 (m, 4H), 7.19
phenyl) (d. 1H), 7.08 (d, 1H).
6.96 (m, 3H), 3.84 (s,
3H).
12 5-(3-acetyl- | 3,4-Cl, H 89 oil 400 | Not determined
amino)- '
phenyl
13 5-(3-thienyl) | 3,4-Cl, H 65 <100 | 348 | 10.43 (s, 1H), 8.15 (m,
1H), 7.78 (m, 1H), 7.44
(m, 4H), 7.18 (m, 1H),
6.96 (m, 2H).
14 5-(2-thienyl) | 3.4-Cl, H 88 <100 | 348 | 10.46 (s, 1H), 8.15 (d,
1H), 7.77 (d, 1H), 7.44
(d, 1H), 7.29 (m, 2H),
7.18 (d, 1H), 7.09 (g,
1H), 6.96 (m, 2H).
15 4-(3-thienyt) | 3,4-Cl, H 98 <100 | 348 | 10.40 (s, 1H), 7.97 (d,
) 1H), 7.51 (m, 2H), 7.42
(m, 2H), 7.32 (dd, 1H),
7.18 (d, 1H), 7.12 (d,
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ng at approxi mat C SP
7.77 (dd, 1H), 7.45 (d,

for m

1H), 7.39 (dd, 1H), 7.21
(d, 1H), 7.04 (d, 1H),
6.97 (dd, 1H).
10.37 (s, 1H), 8.54 (m,
2H), 8.10 (d, 1H), 7.72
(q. 1H), 7.53 (m, 2H),
7.38 (m, 2H), 7.12 (d,
1H), 6.90 (m, 2H).
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PREPARATION 20
5-(2-PYRIDYL)BENZALDEHYDE
Under N, in a flame-dried 25 mL round bottomed flask fitted with a magnetic stirrer
was placed 200 mg (0.58 mmol) of 5-bromo-2-(3,4-dichlorophenoxy)benzaldehyde, 162 mg
(0.64 mmol) of bis(pinacolato)diboron (Frontier Scientific Co.), 170 mg (1.7 mmol) of
potassium  acetate  and 13 mg (0.018 mmol) of dichloro [1,1-
bis(diphenylphosphino)ferrocene]palladium (ll) dichloromethane adduct {PdCly(dppf), Strem
Chemicals) in 5 mL of anhydrous DMF. The mixture was degassed with N for 5 min. and
then heated at 80 °C for 2.5 hr. To this was added 110 pL (1.2 mmol) of 2-bromopyridine,




15 conplete by thin | ayer chromatography (1:1 CH2Cl 2: hexanes) and was

al l oned t ayGo@irodg0 room tenperature. The reaction m xt “ﬁﬁﬁjlﬁﬂ n diluted
with water and ethyl acetate and stirred another 10 min e water |ayer

was separated, extracted twice with Et@ and conbined with the original
organic Iayer, and washed w th an aqueous solution of Rochelle salt
(potassium sodiumtartrate tetrahydrate) followed by aqueous NaCl. The
organic layer 20 was_dried with Na2SO4, filtered and concentrated in vacuo

to an oil. THEWe] py f&orof 5gﬂz(d@ﬁr361’r19t7d§'r ghoh Bpayepus Ng2C0sq Jhe MSe WaR of
silica gel (#30-hébed tesn)°C aldet Npdgorvd tokal of HREINZ,: therx alteed (td. :cagl t oowbt ai n t he

'E IGtC} E/B pr (;?;QEmﬁe?at@e Wrﬁn&ts%é thixtute 5a§3 et befieln Ekgc% allg §§0 CEhe Mic Spg(z:t E g,m

1 H) 7.75 ('%V&f was “ﬁm"?“"ééﬁ e&?b"'ie ?ﬂf’u”"f’ °&§'D'f:ﬁ=r$°3 Tef‘kﬁm"%‘“@ Pagewefo sy 6. 92
(d, 1 H) .51 rrit 3R manEhmmatagraphy Hncsifisengel, 2lutiay wittda Qhﬂ@m@ﬂﬁmw?ﬁcbé‘r@al dehyde
was  prepar etubhdOMHIOM0-3%) H48 ek f8duct as a light brown oll, 44 mg.

4- br ono- 2- ( 3, 4- dl@é%%&%ﬁ%miﬁ WE% s aclear o0il,16% Mass

spectrum ( GCl M5 r) 510 45 (s, 1H), 8.02 (d,
30 1 H), 7.55 (m 2H), 7.23 (m 1PBEPARATION 24, , 6.96 (dd, 1 H). EXAMPLE
12(34DICHLOROBMW@!@HEMPH&NWDEEYDAMINEIna

' ogzd Pn?{d( gmgd f lungds N i 4 ﬁ'é#nevunws ﬁeam}a@wﬁnéa hask BltedBif] aehuk '&brﬁﬂénééﬁzr PLﬁC ed
PRSI C R A S TR, M EHR K CIRTAK LR N R
clear. At rdumlk @) exapide (1.90. 83m_moe)zan6etrmwipheoﬂpnosnha\n) paftadium/go) (1.5

iZS(()gr Zp\%()l 869 W3 SnradhOie dnhyddus PRF @Qﬁ ml)c Wésl SO atttyor®) teffpBratire inild degddBing  Of

di chl or o nj‘@)%z? "ﬂnAfF ag%ﬂ ﬂ@ﬂ%f‘émat?{y 89°Gher 23 migy B8 refsInYaRA9% e
stirred ercﬁ'i“g'PFF by “'I'E‘) 'acyﬁecwwgtapm(@oqﬂﬂﬂz@ﬁxm apg esl atpwed & goof © 01 nmol )
of sodi um boomhiechperdere. ame rexciidnrmistgre wag thef AiitddrwiB dvated endathyd dekitdte empl 24 hr.

The reactio %tlmsanbm@pﬂﬂl'hﬁn C‘h‘%%é%rtl%enagpg Qﬁhg@& eé)@(racfiedj gdmﬁglgﬂgé\gkﬁa%@nd 10 m

of water, the turate and

stirred anot’ ﬂ'@?nef VH?’ "Eﬁa%"l?f"@' EgANC Ve AT rshed E‘f’@(baq“‘m’é RiptsRof Rasnele \as
conbi ned wi tshit tpai@bsiinp sediunetrttnatedetehysirate) Hellowert ey aquegue INagh dT! rteMQanmrtéylened

Or gani csovermas \wasd @h NBisOl), malellaAd @shcaidRAUS VARG to af oll.e drhiidl vablaidspO4 and

trat APCI 357
(o IR ol gl Mo R o o )
21-1), 7 51 GHal=hexppes (1:1)go pbigin therjtie B'lq)iuct#swh'(erﬁohdm 519 (60%). gpp. (162-11611 1}
4.37 (m 2Hr¢. 2.30 (m 3H). The oil dissolved in anhydrous Et CAc was

treated with 1. 3yals QbcdaNcbis, bty 2b MR

25 ~ "H-NMR (CDCl,,): 5 10.47 (s, 1H), 8.22 (d, 1H), 7.75 (dd, 1H), 7.53 (d, 1H), 7.25 (m,
1H), 6.98 (dd, 1H), 6.92 (d, 1H).
In the same manner, 4-cyano-2-(3,4-dichlorophenoxy)-benzaldehyde was
prepared from the corresponding 4-bromo-2-(3,4-dichlorophenoxy)-benzaldehyde as a clear
oil, 16%. Mass spectrum (GC/MS, m/z): 291 (m*). 'H-NMR (CDCls,): & 10.45 (s, 1H), 8.02 (d,
30  1H), 7.55 (m, 2H), 7.23 (m, 1H), 7.14 (m, 1H), 6.96 (dd, 1H).
EXAMPLE 1
2-(3,4-DICHLOROPHENOXY)-5-PHENYL-N-METHYLBENZYLAMINE
in a round-bottomed flask fitted with a magnetic stirrer and N inlet was placed 1.34
mi (2.68 mmol) of methylamine (2.0 M solution in methanol, Aldrich Chemical Co.) in 8.0 mL
35  ethanol while stirring until the solution was clear. At room temperature, 0.8 mL (2.68 mmol) of
titanium (V) isopropoxide was added via syringe, followed by 0.460 g (1.34 mmol) of 2-(3,4-




then was stirred at roomtenperature, the resulting solids (0.276 ng) were
filtered agﬂo ?@ed with 020 and dried under vacuum mp 170-173 C

El enent al a?\% for C,6HL. Cl 2F3NOHCI . 1/ 4H20 cal cul at eFCTEBOOGTI7 H,
4.67, N, 15 3.51. Found: C, 60.17, H, .$.36, N, 3.42. In the same nanner
the foll ow ng compounds of fornula | were prepared: Ex. X() Y(m R NR R np,
C mz, Elenental Analysis No. mformula: CHN cal- culated: CHN found 2 4-
3,4-Cl2 H NHCH3 186-. 357 C20H17C 2NOHCt :  (phenyl) 194 C, 60.86, H, 4.44,
N, 3.53. C, dgtorgdhendy)-5-phebyhenddideBydeZh 153mb of EIOH 3ihith @hPtheh $YrHEHBVEREBL. 372,

C21H19C12 NO"@E therl"@JurWé leutlgr\']-\pas%&e& @U%Qz Oglﬁ\gwﬁ 6f sodlum bBJ&ﬁWhe éncpﬁlrnnbl 3. 35.

C, 60.63, H,

C20HL6C12FNO 'F‘tfm""“ﬁ’ e F" ""1”5"72‘3'%8“8 ""%‘é’”?‘baswﬁ" qlfe'fge"g"lkf“ a"%ﬂ""ﬂ?‘?“’% 39. G
57.92, H 3mkgpf § HGl ag, 1°5n15°f(‘@1er3thap@t@s [dNGtReH 1P®Gwith sptsrated BEEas] 2N202
HCl : acebyl asicolGind AdirfedCanctidr 295r tdforel .eftthctiny. withn EJOACO TRO EtCBc (Byr hs H. WO

01/ 27068 Pﬂé&n%%%ﬁ%&mona?’&ggfif of e Watef dfm ¢ ad #)Bconﬁﬁlﬁ”@a or&nﬂ %ere ﬁ]aw nt al

Anal ysi s M or nul a: cul ate ?/ 6.03. 6
5-(2- 3, 4- C Yt Fayriedayenys N%‘Z?"”et‘ffﬁ'!#iasﬁl‘?&tﬂ’"ﬁ?@“a‘e‘? 'ae'am 3a"fl}1° %74% 113H20
C, 55.34, H, 4. 3WassispecBuBdAP@, mizB8577@)). H. 4. 04, N, 3.58.

"H-NMR (CDCls, 400 MHz): § 9.94 (bs, 2H), 7.97 (d, 1H), 7.60 (m, 2H), 7.51 (m, 1H),
10 7.31 (m, 5H), 7.05 (m, 1H), 6.82 (d, 1H}, 4.37 (m, 2H), 2.30 (m, 3H).

The oil dissolved in anhydrous EtOAc was treated with 1.3 mL of 1 N HCI in Et;0 and
then was stimed at room temperdture, the resulting solids (0.276 mg) were filtered and
washed with Et,0 and dried under vacuum, m.p 170-173 °c.

Elemental analysis for CygH14CloFaNOeHCle1/4H,0 calculated: C, 60.17, H, 4.67, N,

15  3.51. Found: C, 60.17, H, 4.36, N, 3.42.
In the same manner the following compounds of formula § were prepared:

Ex. Xy Y(m) R> [NR'R® |mp,°C | m/z, | Elemental Analysis
No. m' | formula: CHN cal-
cutated:CHN found
2 4- 34-Cl, |H |NHCHy |186- |357 | CyotyCl,NOeHCE
(phenyl) 194 C,60.86,H,4.44, N,
' 3.53. C, 6036, H,
4.50, N, 3.52.
3 5-(4- 3,4-Cl, H NHCH; | 208- 372, | CaqHigClaNOHCle
methyl)- 210 374 | 0.5H,0: C60.37, H,
phenyl 507, N, 3.35. C,
60.63, H, 4.82, N,
3.33.
4 5-(4- 34Cl; [|H | NHCH, |195- | 376, | CaoH1sClFNOeHCI:
fluoro)- 197 378 | C,58.20,H, 4.15, N,
phenyl 3.39. C, 5792, H,
3.76, N, 3.38.
5 5-(3- 3,4-Cl, H NHCH, | 156- 415, { CaoHgCloN2O4e HCI:
acetylami ' 160 417 | C, 58.49, H, 4.69, N,
no)- 6.20. C, 58.51, H,




7 4-(2- 3,4-Cl2 H NHCH3 129- 347, C18H,5C 2N02- furanyl) 134 349
CAHA04-H20: C, 54.79, H, 4.39, N, 2.90. C. 54.47, H  4.75, N, 3.13. 8
5- (3- 3, 4-WPNAPCcH3 169- C18H15C12NCS- HO - thi enyl ) 176TBOBRTHS
4.02, N, 3.58. C 53.83, H 3.60, N :3.96. 9 4°(3- 3,4-Cl2 H NHCH3 181-
C18HI SC12NOS-HCI  thienyl) 184 -0. 2520 "C, 53.35, H 4.10, N, 3.46. G
53.40, H, 4.12, N, 3.27. 10 5-(2- 3,4-Cl 2 H NHCH3 207- Cl8H15C 2NOS- HCI
thienyl) 209 C, 53.95, H, 4.02, N, 3.58. C, 53.91, H 3.59, N 3. 16 11

4-(2- 3.4- W Yoy Lol e 2 YHIRFC mp.don Ty T ) Eldentar, AResH g,

4.02, N, 3 C, .77, Iil, 3.69, N 3.27. 12 p_(2- fg"“% C'&g#‘%lﬁ‘}‘?’ 359
Cl9H160 2N2 -°2HCI pyridyl) 361 [ H20f C, 5. 69, H 4. H 2

50. 33, H 01/ 274068 PCI|/ 1 BOO/ OfL373f -37 HEx. X(n) Y( rﬁ)“i Cmz,
El emental Aparysi j phddgl m 1 ornulfa. CAN caH cut afed: dLmoB 4 4 , N

6. 51 13 5_ 2 3, Q REQ V, (a1 N L Wa'a, ’)I\I’)G I:f“: : 1 : ,4.)’: ) 17
361 C, 57.6° H, 4."%‘% sty G [ fpE 3N ] CuuChNOZHCE

furany[) 191 349 | 1/3H,0:C, 55.34, H,
430, N, 3.89. C,
55.72, H, 4.04, N,

3.58.
7 4'(2- 3.4-C| 2 H NHCH3 129- 347 ’ C13H15012N020
furanyl) 134 | 349 | C4H,O4eH,0:

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

| 4.75,N, 3.13.
8 50 34Cl, |H | NHCH; | 169- CisH1sCI,NOSeHCI:
thienyl) 172 C. 53.95, H, 4.02, N,
3.68. C, 53.83, H,
3.60, N, 3.96.
5 G 34C, |H | NHCH, |183- CiaH15CIzNOSeHCI
thienyl) | 184 | «0.25H,0: C, 53.35,

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

3.27.
10 5-(2- 3,4-Cl, H NHCH; | 207- C1sH15Cl1,NOSeHCI:
thienyl) 209 C, 563.95, H, 4.02, N,
3.58. C, 53.91, H,
3.59, N, 3.16.
11 4-(2- 3,4-Cl, H NHCH; | 180- C1sH4sCINOSeHCI:
thienyl) 183 C, 53.95, H, 4.02, N,
3.58. C, 53.77, H,
3.69, N, 3.27.
12 5-(2- 3,4-Cl, H NHCH; 359, | CigHy6ClN,Oe2HCI
pyridyl) 361 | «H,0:

C, 50.69, H, 4.48, N,
6.22. C, 50.33, H,




H 4.46, N, 6.79. 14 5-(4- 3,4-Cl2 H NHCH3 179- 359, Cl9H16C12N202HCI
pyridyl) 181 361 -H20: C. 50.69, H 4.48, N 6.22. C, 50.82, H H, 4.48,
N, 6.11. VEXMA068 15 5- BROVO 2- (3, 4- DI CHLOROPHENOXY) - NeGTABPMUIBBNZYLAM NE
Under N2, a solution of nethylam ne (2 m., 5.8 mol, 2.0 Msolution in
CH3OH) in 5 20 nL of ethanol was trea?ed with titani um(IV) | sopr opoxi de
(1.7 m., 5.8 nmol) at room tenperature. After 5 mn., a suspension of

5- br ono- 2- ( 3, 4- dlchlorophenoxy) benzaldehyde (1 0 g, 2.9 nmmol, the title
conmpound of 1L’I o Ié“ 26 ml‘ ed for
16 hr at rcomte ef’at ur d. "Sodi Jm bcrohydr de (0 1.65 A4 _Wwas then
added and stN%ring was cadntinued forl an ad |t|0naT ZL%m&a' cm\/\mc%:'h time the
reaction wgs 10 glienched |by the |addiltion of 5 ni} of ¢CHPREPHYREND I of
wat er, sti rred—for—30TmT—and de—(bastc py thg addij@4em,eB1.sat urjat ed

aqueous NagzCO3. Tl FRg U e?gtEPae{—:gg—v nd t he
organi ¢ ext|{r'3cts W5 cl arifTed 6’{/ fiiiiﬁgriiét on t hrougit

( earth
(d.e.), wdshed wie¥idght yrated Nad ,}| driedf Bler I\ﬁidﬁa??omeﬁrf’c@n?’f ted in
vacuo to ajclear ¢il, 0987 ng.| 15 {EXAMPLE 16 7.08. C, 57.26, H,
1-[4-(3, 4- Dl CHLOROPHENOXY) . 3- METHYLAM NOVETHYL- HHENYL |_r3_4dleP§(f§AZ
YLAM NE DI HYDROCHLORI DE Wnder N2 inla fl an ' 15 round hat tlonmed
flask, fitt/dd with5&-nmagnédi@: st|it r NHCRer 1781 a e?§9'3:-§19ﬁg°'€'(‘}98%" 1) of
5- br ono- 2- (|3, 4- di ¢hyriagipphenoxy) 4N- ngt hyl bejmsy| arfiade | 2@,0( tq, tdosBQCH ound of
Exanmpl e 15)|, 1.50}g (18 fgmol) off 3-gm nopy 56 gge(g 88
copper powder and|122 ng|{(0.88 nnol ) of po[;:‘a m caf bonat e. %he' xture

3-

was heatedi{to 130 C for |a total} of Jone hour, cdgol ed afe- &y Hed 48Nt r oom

tenperaturg overnjfght. The tarry residue s pgrtitijéneéd between |[Et CAc and
di | ut e aqueeus—EBFA-WE-6+-27068-PEHBEOTOT37S—38
(et hyl enedi am netetraacetic acid), the or anl c layer was washed with water
and saturated aqueous NaC, then Na2SO4. After filtration the
sol vent was remve&BRomgG-ﬂlew N-MEJMYLRENZMMNF- was el uted on

silica gel with @n&h‘i’ ﬂglia%mmyo? n@iyISHine Rlg4H15 EHiakat 2@HA@Is3utich IOCK;RHRIN96 t 0
3\/h|12h8\?v?a. I}}g Srrﬁ.]r g'nanol : acfrr%a_tg%?v&l rg‘unnaf]?) E%trc%gﬁlged 1'[70 I“:_’ 535‘”?%1 j( Jo?ﬁq ng) in
temperature. After 5 min., a suspension of 5-bromo-2-(3, 4-d|chlorophenoxy benzaldehyde
(1.0 g, 2.9 mmol, the title compound of Preparation 1) in 20 mL of ethanol was added and
stirred for 16 hr at room temperature. Sodium borohydride (0.165 g, 4.4 mmol) was then
added and stirring was continued for an additional 24 hr, at which time the reaction was
10  quenched by the addition of 5 mL of 6 N HCI and 5 mL of water, stirred for 30 min and made

basic by the addition of saturated aqueous Na,C0O;. The resulting mixture was extracted with

EtOAc, and the organic extracts were clarified by filtration throught diatomaceous earth {d.e.),

washed with saturated NaCl, dried over Na,COsand concentrated in vacuo to a clear oil,

0.987 mg.
15 EXAMPLE 16

1-{4-(3,4-DICHLOROPHENOXY)-3-METHYLAMINOMETHYL -PHENYL]-1H-PYRAZOL-3-
YLAMINE DIHYDROCHLORIDE
Under N, in a flame-dried 15 mL round bottomed flask, fitted with a magnetic stirrer

were placed 318 mg (0.88 mmol) of 5-bromo-2-(3,4-dichlorophenoxy)-N-methylbenzylamine
20 (title compound of Example 15), 1.50 g (18 mmol) of 3-aminopyrazole, 56 mg (0.88 mmol) of

copper powder and 122 mg (0.88 mmol) of potassium carbonate. The mixture was heated to

130 °C for a total of one hour, cooled and stirred at room temperature overnight. The tarry

residue  was partitioned between EtOAc and dilute aqueous EDTA




020. The solids which precipitated were filtered, washed with a small

anount of d dried under vacuumto give 60 ng of product
m p. 225-?%&%7@H NVR (DMSO-d6. 400 MHz): 5 9.49 (bs, Z'ﬁ}ﬁl;@mi%g S,

8.20 (s, 1H), 7.74 (d, 1 H), 7.66 (d,-3sd H, 7.44 (d, 1 H, 7.10 (dd, 1H),
6.33 (s, 1 H, 4.17 (s, 2H), 2.56 (s, 3H). 10 Mass spectrum (APCl, mz):
363 (M), 365. Elenental analysis calculated for CL7H 6C12N40. 2HCI . 1/ 3 H20:
C, 46.18, H 4.26, N, 12.67. Found: C, 46.37, H 4.30, N, 12.30. EXAMPLE
17 [ 2- (3, A{athyicrpdiguiyteUagoRlc adsl)| the Rragniq RYSAES-Washed. wilb\wafe aWEeifAtesdM NE - 15
HYDROCHL ORI BfueaidN{Cl, then dried over Na,SO,. After filtration the solvent was removed in vacuo to

(3.4 0 CHLEGORHENO0R T 5] Iy MR o2l BENAN) & A AR o

5- br ono- 2- ( é‘“ef"ﬁ?ﬂ%ﬂ*b?’?fﬁh@wa%f)%&" ﬁ§)| HB%E’;?FW?F@“W%@ EPESERADIO)  of
1, 2, 3-tr bazeh el (16®mgpwhich. w38 dissahley iro25 L BIIC apd tekted with(.Gamt ol 1B H@AYin( 1. 08

mlﬂlol ) Sf t pomeswms&as mﬂ%r&:ld{ﬁ;éd b}@f@trﬁéiledl Qﬂﬁ'{ed Rh atsmaﬁgmctﬁnfb’f@’t@dﬂ'ﬁtt t hen
al | owe (6] ra X partitione et ween

Et OAc and 1'3"&?‘%”5%8’%’&% #Wgt'tfﬁpé%f‘ﬁg]m?g%}grzg\%%s separ at ed, washed
with water, satulHaNeR (Dras,@moeeo MEQ): 5 848 (b Rid)d 844 ¢ 1NRB30M4s. 18dTc@r(tr ati on i n
vacua gave 3IHR2.6(0fH)0t44 MiHg,Y. 1038, 16060918 ROr2NedHNR 58, g gel , el uting

with a qBadl eni}@é%t %};&P’g%#{“"'r'}%aﬂst he qél I3 and 25 ending with 2: 10: 88

trlethylamne e Pproducts were isolated. The first,
with R 0.54 (E’emeﬁt@SHNYSwat%mwaS‘?QH%w tlPrn e 4648 H. 1428, N.he
hydrochl ori aze® aolinddt, 46.37, H, 4.30, N, 12.30.

[ 2- (3, 4-di chl orophenoxy) 5-11, 2, 3]t QIE -yl benzyl ] - met hyl am ne, 52 ny,
m p. 235-238 C. H-NI\/R (RDI\/SO d6, 4 ydrochl oride salt): 8 9.14 (bs,
2H), 8.32 (d, 4 1,2, TR\AZOHHYL-BENKYL]‘METHY INE ) 7.50

(d, 1 H1s 7.17 (dd, 1 H), 7.10 HYDROCHLORWERGd(t, 2H), 2.59 (t. 3H). Mass

spect rum ( APCI rg-(ﬁfdﬂcuﬁﬂ&mﬁhbxvﬁéﬁ ;2 I FAREONL Ayt BBREVIS IMETRL At ed for
Cl6H14C 2NAOHCI T "C49.83, H_ 3. % Found: C, 49.8I, H, 3.69, N,

14.41. 35 The second, with R = erted into the hydrochl oride
of [2-(3,4- di cMoWbTRerRSx??Q gng 1 1@83]mnnql)az>b| S-romp-Bdh4-gichlorpphennyy )i ne, m p.
180- 185 C. Weh@idn2yisnite, PETY 428919619&3172334"5\&% sb'lmlzil\(Roé Wdﬂ SoppérO&w%ﬂZ
?é,dr 2Ch ,6” ' é‘?érﬁag)ﬁ Og %‘ioﬁ?f ;Sicgas lamlé%fb ate u}asgteet d un i‘[\_lﬁ at 1#0 éo edlagh "1 H)7 98
7.14 (d, }q)an allowed to cool to room temperature The mixture was partmoned between EtOAc and
dilute aqueous EDTA, the organic layer was separated, washed with water, saturated
aqueous NaCl and dried over Na,SO,. Concentration in vacuo gave 1.25 g of oil which was
chromatographed on silica gel, eluting with a gradient system beginning with CHCls and
25  ending with 2:10:88 triethylamine:CH;OH:CHCIl;. Two major new products were isolated.
The first, with R, = 0.54 (2:10:98 - NH,OH:CH;OH:CHCl,), was converted into the
hydrochloride salt of [2-(3,4-dichlorophenoxy)-5-[1,2,3]triazol-2-ylbenzyl}-methylamine, 52 mg,
m.p. 235-238 °C.
_ 'H-NMR (DMSO-d;, 400 MHz, hydrochloride salt): § 9.14 (bs, 2H), 8.32 (d, 1H), 8.13
30 (s, 2H), 8.01 (dd, 1H), 7.70 (d, 1H), 7.50 (d, 1H), 7.17 (dd, 1H), 7.10 (d, 1H), 4.25 (t, 2H),
2.59 (t, 3H).
Mass spectrum (APCI, m/z): 349 (m"), 351.
Elemental analysis calculated for C,gH4CluNsOsHCI: C, 49.83, H, 3.92, N, 14.53.
Found: C, 49.81, H, 3.69, N, 14.41.
35 The second, with R; = 0.25 was converted into the hydrochloride of [2-(3,4-
dichlorophenoxy)-5-[1,2,3]triazol- 1-ylbenzyl]-methylamine, m.p. 180-185 °C.




4.24 (s, 2H), 2.60 Is, 3H). Mass spectrum (APClI, mz): 349 (m, 351. 5

El enental anal ysi s cal cul ated for CLBH74C12NAOHCI . 0. 75H20: C, 47.86, H,
4.17, N, YOUZMEound: C, 47.90, H, 3.72, N, 15.26. EXAVRIEBOBI373

1- [ 4- (3, 4- DI CH LOROPHENOXY) - 3- ( 1- METHYLQM | NOETHYL) -

PHENYL] PYRROLI DI N- 2- ONE HYDROCHLCORI DE 10 A.

5-NI tro-2-(3, 4-di chl orophenoxy) - acet ophenone Under N2, a m xture of
2-fluoro-5-nitroacetophenone (1.24 g, 6.77 mmol, prepared according to the:
Emt hod found in J'H-NRR.(DMSEM, Aod-ﬂﬂﬂ,hycﬁﬁfﬁﬁc}es@l?)% 688{os, zst)]fbni(chh-mramheggl .
1.15 g, 7.1 , r&, conbi ne
and stirred (é;','[m ogswqﬁg f%@d%ﬂ)%id%? oaw Hisﬂgt(ﬁ?m 14% 1?1‘37% Et CAc .
: 60% hexane &4 {m@e%fL& at 15 the reaction was corrpl ete. The reaction
was quenched wi t hMB$ spbctrom (ARGLewz)as4d (et3sacted with Et OAc. The organic
extracts yashed SewRbh shifiRalthids WPEGH, GoARMIHR.DRCk AL 4 hed Over
Na2SO4. After é ra IO‘P( Qe sol vent wa$ Tenoved In vacuo to give 2.14 ¢
of a yeIIowg $-i F@Ulth Cot - Rel 3(73r|f1F@§t by flash chromatography, eluting wth
10% Et CAc in hexanes. The product, 2. .EXAMPLEJB0) is a white solid, mp.
118-126 C. Mass spect r uRi4-)g9BICR2OROFHEROXYRE(1EMETHYLAMINOETHYL)-

(1-[2-(3, 4-Dichl orophenomNinj:ﬁﬁ&&ﬁ@y&@ ruﬁ&élﬁ%& amne A m xture of

the preceding aceto —tronrstep A (2.09g, 6.1 mol) and 2.0
M et hyl Z_L.n_ir& noxypa €in 25 nL of ethanol was

stirred over nilgpder W4 aZEux(are ‘Gf Eannrmspm(wéd}to;bt&mommigjeﬁ Z73mbholyiprepaidd 2 nmol )
was added angccuaﬁ.g tJTihéHéfh%d Yasd ! KEE EhaR 04 duR! 208) -68§0§|h-!d?8hl&9£rﬂhﬁ( dride

(0.346 g, 9.4 w’ﬂ"&“ﬁ% ﬁé( q?@amﬁ/o %ﬁ]'gggg Hf’SF%’Pb'?eH)a"ggﬁragcat ed

anot her 24 hf
~the reacti onafvta‘ef“ tegwpreturecfor WeAF@E@P'hbhﬂv\&g%cﬁj%’r@& hexaneghindiepted thet of 6N
HCl, stit6ri thg réadtion24s bmpl&e d Thdveactiatwas dlierule @itsSs0NaLIcBateH dnt lexttabied pH was

basic. The cts were
vashedt with P Che, WESEH) SARkEigUel el e Jelf AR BRBE NI GECT 0 oF
col orl ess o PEIPKY NR=$Oufifter filtatipn, d'l“Fri?t’Yﬁ'[‘td'ﬁ’Féﬂﬂ%’& ipoyRsiofye BANE e R i n

CHCl 3, and tmovrpﬁnw hieltiwgs rotified by fasl chrgradtedraptly, siutingrwithi10% EI0RCIn gexa@s.
{1-[2-(3, 4- Dwvma@wesy)o) .5anh.tersarahﬁayhhﬁ§éw }Mazs%sdmmma%w agci d

tent - but¥é1 est er 'Aé tlrl_(‘) ree eresutlngfromstep B
(1.36 g ot )—t 2 5 FH—eH -t ert

but yl di car bonat e ‘(B@E‘%ﬂﬁ erqcer#pg agetgme@ne mswttngrfwm)stede 0356.4 mMmol)igdd ani ne
(1.2 m, 8. 62.0m0methilamin® GiNmie®ETVE G HLE 12 &intdoRt2s Rensvahanof wishgirgol vent i n

WO 01/27068 g) g;rr/gHB 9[0450"](,3 7%tamur?'\qw) isopropoxide (3.6 mL, 12 2 mmol) was added and the
mixture was stirred another 24 hr. Sodium borohydride (0.346 g, 9.4 mmol) was then added

25  and stirring was continued for another 24 hr, at which time a tic (10% methanol: chloroform)
indicated the reaction was complete. The reaction was quenched by adding & mL of 6N HCI,
stirring for 20 min and then adding aqueous NaHCO; until the pH was basic. The mixture
was extracted with EtOAc and the combined extracts were washed with H,O, dried over
NaSQ,, filtered and concentrated to 1.7 g of colorless oil. The oil was flash chromatographed

30  using 2% MeOH in CHCI3, and the purified product was isolated as an oil, 1.37 g.

C. {1-[2-(3,4-Dichiorophenoxy)-5-nitrophenyl]ethyl}-methylcarbamic acid tert-butyl
ester

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



vacuo gave a yellowoil, 2.04 g, which was purified using flash

chr omat ogyaRh 70%%5% Et CAc: hexanes) to give 1.6 ¢ (94%1,09;[5&"%%75@& red
nitro internediate as a pale yellow oil. D.

(1-[ 5- Ami no- 2- (3, 4-di chl or:-ophenoxy) phesyl | - et hyl )- et hyl carbam c acid tert-
butyl ester 5 The preceding nitro conpound resulting fromstep C (0.839 g)
in 20 nL of ethanol was treated with 120 ng of 10% Pd on carbon under N2
and then hydrogenated on a Parr shaker apparatus at 50 psi for 25 nmin. The
reacti on wayaqupenvefs Yetiaw ale2.04g, oliigh was Rurifiedtusieg flashichomategRiY K En B0 hed wi t h
CH2Cl 2. The nesndy) maﬁbefudg(eax,)&sthwes&emmmaﬁrﬁearaeés apalgaiowot.0 give 1.3 g of
a col orl ess i | i3, d 4 BB SR ARLgh-miiryichibgmit i O Et OAC:
hexanes. 10=CorTe 0 S : )

ami no i nt er REYLSEES of thIS step as a foam E.

(1-[2- (354- D chl Sreoprbeediog yitre Seri@umk @systing Ifrofni stkiprG 10.889)g) ine2dyinl. ob¢timnbl)

met hyl car bamague&éodw.tneﬂbwkgtamb%%ta%rca%b@urtdei hpammﬂ%@g&fae&m aokpve step D

(0.615 g, fée&er app%!atxs atzé% ;Bry‘f r % mu[1 ﬁ]e rgac% jon was IR&ETIQNI%ﬁ ti%c())ugp Id %evyltt h cesium

car bonate ( fpera ‘ure while
adding 4-c hlc'e‘hecPSlEPS V’P§ﬂed Wi GHGhe The campined ﬂ"'!teswﬁﬁ?ﬁP')ceW aépdgs\/ Y#"H@]@ givhe
reacti on wag.3rgedflawxiedkss oif widéh wids, flashoshroerchtcg@piiedpéfuting mqiie #Qee EtGAcalmatar@ar t i t i oned

bet ween 4t gggncemomwauamsmaw@%seﬁ §¥he 8 Smilb ifmilidi oK b

concentr at I N vacuo to gl ve | d. This solid was fl ash

chr onat ogr agfieq: eI ut| ng with 40%EtOAc in hexanes to gi ve 20 two maj or
fractions. i42- (1P opd ehyils , was identified
as the uncmﬁymmahmﬁsmmbawga@sed upon |ts H-nm spectrum The m p.
fraction 558 ny o[ 1.d S| ected

|l actam ' H nnr E%dﬂgco"\é%%ugfeﬁhe ?)bovesi 6’@@ f 3%"0% ?é‘%&%?{rg

6. 92 (bs15 1TH)= wascgg)lr(ee with feq.q)m cq;bopgte((a g q_lmo)agdggreldbjgderﬂﬂ)al '°3m86 (t
2H), 2.60 (tempbidiure RhilkSadding 42:H)Jcob|]!yry'|5ch(otije @Hy , ml,. 138 mnidh vigSsyritie) . THe.

1-[4-(3, 4- D&&Bﬁoqmptgﬁmxar:@hé Jcosi&t:bYAommee?&mxlah@tas;{mhelamewlstcmcn 2-one

hydrochlorlde The ous s

e
di ssol ved i ATO¥? q?‘FLLrh? °rﬂf'&gyer w@%&fegd’ th Hazgﬁ] °8%°e§‘FF§eddE (‘ﬁcﬂ?\é’ d-gvzit A° HHd
sat ur at ed wet $9lig4(Thisgzetid ey flagiy phrowateasenbbds eiting with 40PeFOAG M hekdngstachiveo war m t o
room t ezper dicumgorciéetions.dThe leddolh Grotion 1250y df RE1Bridse BMWRE ideRtifddasiheand t he

residue was uﬂc!ykﬁzé’cf ﬁ{eﬁ%d}é(letrﬂas%:& Igpgn 5, g%ﬂ&&?irn{rﬁe%ﬁé hdps ﬁ%&‘gﬁ S5 rn@r | dilgl tered

and dried undér vacuum c?e salt as

a white soli B"esi‘ﬂ'dpwasl'g%‘“fﬂg@s@e o%r%‘?f%"r‘ﬁd “3fhal ysi s cal cuI ated for
C14H20C12N20O2HCI 'H-fdor (BBCES) 7172 (d3, 019); 7.84 (d6.. 144, 7.3600dNtH), €92 (b5,4HRG.89Hd, 5. 40; N,

6.94 WO 01/ 240883 RlaT{H)BOEY BL313 3.86 (1, 2H), 2.60 (m, 5H), 2.18 (m, 2H), 1.45 (d, 3H), 1.30
25 (s, 9H).
F. 1-{4-(3,4-Dichlorophenoxy)-3-(1-methylaminoethyl)phenyl]-pyrrolidin-2-one

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

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

30  allowed to warm to room temperature overnight. The solvent was then removed in vacuo and
the residue was triturated with Et,0 to form white solids that were filtered and dried under
vacuum, yielding 429 mg of the title hydrochloride salt as a white solid, m.p. 195-200 °C.
Elemental analysis calculated for C,oH20ClN-O-¢HCI: C, 54.89; H, 5.09; N, 6.74. Found: C,
54.86; H, 5.40; N, 6.94



-41 PREPARATION 22 [2-(3,4-Di CHLO?ODHENOXY)-S- NI TROBENZYL] - METHYLAM NE

The title Wﬁ@ was prepared as an oil in the sanme manner as was the
title conpoun Exanpl e 18, Step B. 5 mass spectrum ( MOVIBYMIT 350
"Hnnr (CDCI3, 8) 836 (d, | H, 8.08 (dd, 1 H), 7.46 (d, 1 H), 7.15 (d, 1
H, 6.90 (dd, 1 H). 6.85 (d, 1 H), 3.87 (s, 2H), 2.48 (s, 3H). PREPARATI ON
23 [ 2-(3, 4- DI CHLORCPHENOXY) - 5- Nl TROBENZYL] - METHYLCARBAM C ACID 10

TERT- BUTYL ESTER The title conmpound was prepared as a white solid in the
same manner as was the title conp&ﬂﬁb&&&ﬂiﬂ&‘rpl e 18, Step C. Mp. 102-108
C. PREPARATI ON 24 [ B-(AMDMPIOROPHEN OKHL-NIRIBBENKYKKMBEDAMINE/ETHYL CARBAM C
AQD 15 TERT- BUTYhe iaTicRnddi s phépafel BN o8 RFERARAH RS ROLR' Of £S5

oil in the same man title conpound of Exanple 18, Step D.
PREPARATI O\IS°2§"°A’H%I°f% ’?‘ﬂ%)(&ag engvl ng i ntermedi ates were prepared in the

same mannér as wasassapectivm (M+): 325, 3Bpound of Exanpl e 18, Step E
[2-(3,4-Dl CHLO?@HEN@%)JC@ &)%3@@1@) Rl (E?! Nﬂi 7%)(BEN¥\?L1]5-(d M HRERBAM C

ACI D TERT- BUTYL A
[ 2- (3, 4- Dl mLOQ@%W 2 %% %MI DI N—l YL)BENZYL] 25
METHYLCARBAM C ACI D TERT- BUTYL ESTERPREPARAHON 23|, 0.867 g (98%. 'H nm

(CDA 3, 8) 7.65 (ddp-akpicHLoRbrHdNOLY)5-NITROBENZYL]-UETHYLEARBAME AdID) , 6. 92
(d, i Hy 6.75 (dd, 1 H), 4. 39 (%Erg#y,_ (t, 2H), 2.82 (d, 3H), 2.60

(t, 2H), 2.16 (m ol |.owi ng conpound were
prepared in the sarrléq"ﬁﬁtl‘?r?é'?’p%‘éd WpspieRareges a white ofdin the .sg\ﬁj"%%”zaﬂ)'ﬁéme
PCT/ 1 BOO/ 01373 titie dédwpotmdAl/PkampleAA8, Step C. M.p. 102-108 °C.
) PREPARATION 24
[5-AMINO-2-(3,4-DICHLOROPHENOXY)BENZYL])-METHYLCARBAMIC ACID
15 TERT-BUTYL ESTER
The title compound was prepared as a coloroless oil in the saime manner as was the
title compound of Example 18, Step D.
PREPARATIONS 25 and 26
The following intermediates were prepared in the same manner as was the title
20 compound of Example 18, Step E:
[2-(3,4-DICHLOROPHENOXY)-5-(2-OXO-PIPERIDIN-1-YL)BENZYL]-
METHYLCARBAMIC ACID TERT-BUTYL ESTER
Colorless oil, 1.82 g (76%).
[2-(3,4-DICHLOROPHENOXY)-5-{2-OXO-PYRROLIDIN-1-YL)BENZYL]-
25 METHYLCARBAMIC ACID TERT-BUTYL ESTER
Colorless oil, 0.867 g (98%). '
"H-nmr (CDCls, 8) 7.65 (dd, 1H), 7.41 (d, 1H), 7.33 (d, 1H), 6.96 (d, 1H), 6.92 (d,
1H), 6.75 (dd, 1H), 4.39 (bs, 2H), 3.83 (t, 2H), 2.82 (d, 3H), 2.60 (t, 2H), 2.16 (m, 2H),
143 (s, 9H).
30 The following compound were prepared in the same manner as Step F of

Example 18:



X4- (3, 4- DI CHLOROPHENOXY) - 3- ( METHYLAM NOVETHYL) PHENYL] PYRROLI DI N- 2- O\IE

M p. 166- El enental anal ysis cal cul ated for H '

53. 82; H,%@%%MEL 6.97. Found: C. 54.03; H 4.80; N g&%ﬁg@i&%’/PLE 20
1-[ 4- (3, 4- DI CHLOROPHENOXY) - 3- ( METHYLAMSNOVETHYL) PHENYL] - Pl PERI DI N- 2- ONE
HYDROCHLORI DE 10 M p. 191-196 C. 'H-nnr (free base, CDCI3, 6) 9.75 (s, 2H),
7.70 (s, 1 H, 7.41 (d, 1 H, 7.27 (d, 1 H, 7.22 (dd, 1H, 7.04 (dd, 1H),
6.77 (d, 11-1). 4.13 (s, 2H), 3.65 (t, Zgg 2.58 (t, 3H), 2.59 (t, 2H),
1.95 (m 4H). Elenental analysis cal cuE L CtgH20d 2NZOHCI : /4 H2O C.
53.16; H 5.28; 15 N{4438BICHLORCSHERDXHB-(METH L ANINOSIETHYL)BHENVLI\WO 01/ 27068
PCT/ 1 B00/ 01373 -43 CLAIMS 1. A GRRMt e formula R 3 N-R2 RX
R& zZn Al O Bf Ym5 vvherel n pher1y'r'—r'|‘r“rgN7%\£o{§r'iié§| phenyl ring B can each,

i ndependent |y, be rMpi'88dP Gy a naphthyl group, and wherein when phenyl
ring Ai$ repl aced Higmentanapigsidipdicugtes tp C HpelL,R0K@10ea, 5BE3 GLA.77,(N, 697y uct ure |
and the car bongdyQq: 568 B a0Ry, ¢dgd NR R2 are attached, are attached to

adj acent ring carbon atons of the naphthyl group and neither of said

adj acent ring carbon atoms is al so adﬁééﬂﬁi‘giﬂ) a fused ring carbon atom of
sai d napht hyl group; 48 : Y)ee {A METEYL)PHENYIL| t wo
and three; R and R2 are sel @@ﬁgmgmlzrts}mwmuﬂmgﬁg om hydr ogen,

(C, - C4)a15kyl (Cc2- %?’\A}hﬁ(i%y and (O Od)yalkynyl, or R and R2, together
with the nitrogen t0 Fhey are attached, forma four to eight

nmenber ed sat ur at ed 'Hirmg(free basai GGy SRS (ar2H), RTOK 11 E); DAL GirsH), 7.8TWuti)ng t he
nitrogen to 7.22 (dd, 1H), 7.04 (dd, 1R), 6.77 (d, 1H), 4.13 (s, 2H), 3.65 (t, 2H), 2.58 (1, 3H), 2.59 (t,
2H}, 1.95 (m, 4H).
Elemental analysis calculated for CigH20Cl.N2OeHCIe/, H,O: C, 53.16; H, 5.28;
15 N, 6.53. Found: C, 52.91; H, 5.28; N, 6.85.




which R and R2 are attached, wherein the second heteroatom when present,
is select eg‘ﬁslS {"{?gm oxygen, nitrogen and sul fur, and wherein said ring may
optional | y WO1I%8 i uted at avail abl e binding sites wi ECTBUYMNTRe to

t hree substituents sel ected, independengiy, from hydroxy and (C, -Cs)alkyl;
R3 and R4 are sel ected, independently, from hydrogen and (Cl-C4) al kyl
optionally substituted with fromone to three fluorine atons, or R3 and

R4, together with the carbon to 20 which they are attached, forma four to

ei ght nenbered saturated carbocyclic CLAMS and wherein said ring my
optionally be substit ukedinpatindal thelfcadiie bi nding sites with fromone to

three substituents sel ected, independent%y, from hydroxy and (C, - C6) al kyl ;
or R2 and R3, together with the nitrogen which R2 is attached and the
carbon to which R3 is attached, forma, foyr g® eight nenbered saturated
ring containing one or two 25 het er 0aR? |nclud|ng the nitrogen to which
R2 is attached, wherein the secon ¥l when present, is selected
from oxygen, nitrogen and sul fur, fherein said ring may
~iijiidjiiiljiiiisi 1~CHI 4z PY---------- WO 01/ 27068
PCT/ 1 B00/ 01373 -44- optionally be Sufist i@t ed at avail able binding sites
with fromone to three substituents selected, independently, from hydroxy
and (Cl-C6)al kyl; each X is selected, indgpendently, from phenyl,

het eroaryl and heterocycle, and wherei X rhay be further substituted
by hydrogen, halo, (C, -C4)alkyl optiaha b substituted with fromone to
three fluorine atons, (Cl-C4)al koxy optiowdlly substituted with fromone to
three fluorine atonB cyano, nitro, am no, hydroxy, carbonyl,

(o S R G by L bk S e o

hydr ogen andg'pmacsswf&mywhen@h@ybmé iy eeplgced byt @ ngphthyt eroup, the etberedl oxyger
sel ected, i neegeacentdnd ihd easenhgditRg att, Rhahd NRIFElard atathédy |are0£i{ahﬂéaab| y
substi tuted %écﬁm ri{n? @Lr%eat&ﬂs Lf'lﬁeeﬁa‘g%ﬂf?&dup%n@kgmr of(s% Qé‘ée >&‘ém9.Pt tonal |y

substituted w ro am no,
(Cl1- C4) al kyl a‘ﬁﬁnﬁﬁ,a'sa?@ﬁ'e’:i°?Bafjda{mﬁ"f%ﬁf%?fsm )9(°eﬁ C4) aI kyl, SC2NR5R6
and SOp( @L- C6) al kiyand nwirerselesiedRindepeodeRty, fram enestwlo@od thke; | ndependent ly, from

hydr ogen andr( 4ab- F(Z@}eaéelexdea irdapkrBeritiy, f.%ﬁngdmgaae(c% &;m (c@@.@ukleﬁyr eng kczZ i's
sel ected | nd\?ﬁ%ﬁﬂﬁrg 1-9”209 drr?vﬂ'netﬁf mp'o R’to rflcjﬁ they a(eét%@f?% E’I nt%ur ty a

substituted om one to ree )&
phar maceut i caight gpeg@grgcbﬁﬂﬂatgd Eng qontgiRiBg aps or two heteroatoms. including the mtrogen to

which R' and R? are attached, wherein the second heteroatom, when present, is selected
15 from oxygen, nitrogen and suifur, and wherein said ring may optionally be substituted at
availabie binding sites with from one to three substituents sefected, independently, from
hydroxy and (C,Ce)alkyk: '
R® and R* are selected, independently, from hydrogen and (C;-C,) alkyl optionally
substituted with from one to three fluorine atoms, or R® and R* together with the carbon to
20  which they are attached, form a four to eight membered saturated carbocyclic ring, and
wherein said ring may optionally be substituted at available binding sites with from one to
three substituents 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
25 heteroatoms, including the nitrogen to which R? is attached, wherein the second heteroatom,
when present, is selected from oxygen, nitrogen and sulfur, and wherein said ring may

IlII||I| |||Il| III|| ||I|I | ||I|



2. A conpound or salt according to claim1, wherein ring B is phenyl, not
repl aced widbieggapht hyl group. 20 3. "A conpound or sal tl,@f,?ag,ﬁé%g to claim
1, wherein X is selected fromfuran, thiophene, pyridine, triazole,
1-pyrrolidin-2-one, 1-piperidine-2-one44-and tetrazole attached to A
through the tetrazol e carbon, and wherein X may be further substituted. 4.
A conmpound or salt according to claiml, wherein R3 and R4 are

i ndependent | y_sel ect ed fro({:'n hydr ogen and unsubst it ut ed {Cl C4) al I&yl 25 S.
A conpound (5’% tiogally ; be 3bgiiied, 8t yFiidbeapinding sites iR, frpmRene, iy Ihrge gylistituen

i ndependent Isylegtes], depententyoinnipdrosgad (@Ckalkgs ubst i tuted (Cl-C4)al kyl. 6. A

conmpound or sal teﬁ:ﬁ@@fsdéeﬁ&teﬁ Oln@épﬁr\d"erht@; frumeph@dyn r@faeoa@r ah® hlleBtyclR3atnd R4

g{)ﬁs IhZSIr (r)]gen erem eoacl(m: ‘3{'%%9 rl)d {;1 (rilg:er suLsQﬂned by hy rogen heﬁo &Cbesdlkyl oppc]:nalR(e group

[ 4- (3, 4- & cl‘iP‘ZiF“B‘ﬁﬁé‘ﬁ'bf{W OR¢ hbrep| luging |atastsh (G 10 akksexyyartignalyesubstituted with
[ 2- (3, 4- di cltb@roop hethve fioribe bibing [Bpana; ditry, |ab@d Ziyidioxy b ydya (T FE)alkylamino,

[2-(3, 4 dl chyl l@f.swiamamm) Nﬂﬁélb)fb‘”&%kﬁ Hiy %yérfd é@&@ﬂeﬁwme@% #s3 . 4-dich
| orop Y,
[2°(3, - di CRISF PR areskyh Pesmegiat Jop Mdpeepiant (oroptin e s 255, one o
N-[4'-(3, 4- &hl or phenoxy) - 3' - net hyl am norret hyl - bi phenyl 3- yI] acet am de;
[ﬁlﬁ 4|1[d'| |C|h | or eqeh \er;meluécte% iRy, pdrgash,| ndi:t @Y-CaakyN ptichally 11111
(4- (3. 4-di ch\’%{r“!é%é’lrﬁ%@’ﬁ‘ ohe ia ‘Sr 8rﬂ8°'§ezgﬁg’"% {"2?‘"" ?ﬁ!t°ﬁ1“1 #i S/“F%‘%“Z"" ‘”"'e“
[ 2- (3. 4- di cAPBr B%h t‘bﬁ%’??/)mﬁ"’[el atpmsy twanazmﬂm %W'%n(ﬁrpr)a'hﬂﬂnﬁ% afhilGe:
[ 2- (3, 4- di clehakyiphien NRIIC=B)EECIaIB), tsONR°el ait $ONEAZYINy nbédeni| REndng R®
%g E g,j d: gﬁ{egslgaér}ﬁﬂé’éﬁéﬁdeﬁﬂypg&ﬁ g&}dﬂ)g@n é(ddl?ér@e)’dl r{a‘iﬁtph¥£e?6r‘o9§er tWo; and
1-[4- (3, 91 di chl o o%%ﬁy %‘3"““@ 'H%*‘PWF%E% FﬂS‘?re{Z‘ y gebhléaﬂ%jll(? +Gulaikyl optionally
H- pyrazol - 3sg}qst§#pq1@th from one to three fluorine atoms, (C4-Cs)alkoxy;
[:2))- ( g 4- (Cjil cm or O@Ee:nﬁmy&euﬁcawédcébtaﬁmlkawm&eﬁzyl ] - met hyI am ne;

, 4-di chl or en = na|
E4 §3 4-di chl orgphenx ‘%ng'n#“ éﬁy&ﬁi ?Jl% Whg h 'm}g stﬁhﬁngmn?%e 10
[ 2- (3, 4-di cfP F"tﬁ’dﬁ'@ﬁﬁ ylarqug; ophen 2-yl benzyl J rret hyl am ne;
[ 2- (3, 428i chl or ophendxsompburidiir aaiodccdding toaitiny 1 | whisedimh Y lisdiesed from furan,
[ 2- (3, 4- di clriopreaB N @fAINY) 12 dudable! AlgyRGRN2NY, hDRBAIHelzHRE Kk 2ftt-BRie

attached to A through the tetrazole carbon, and wherein X may be further substituted.

4. A compound or sall- according to claim 1, wherein R® and R* are
independently selected from hydrogen and unsubstituted (C,-C,) alky!.
25 5. A compound or salt according to claim 1, wherein R' and R® are
independently selec;ed from hydrogen and unsubstituted (C,-C,)alkyl.
6. A compound or salt according to claim 4, wherein one or both of R® and R*
are hydrogen.
7. A compound according to claim 1, selected from the group consisting of:
30 [4-(3,4-dichlorophenoxy)-biphenyi-3-yimethyl}-methylamine;

[2-(3,4-dichlorophenoxy)-5-thiophen-3-ylbenzyll-methylamine;
[2-(3,4-dichiorophenoxy)-4-thiophen-3-ylbenzyl]-methylamine;
{2-(3,4-dichlorophenoxy)-4-furan-2-ylbenzyl}-methylamine;
[2-(3,4-dichlorophenoxy)-5-furan-2-ylbenzyl}-methylamine;

35 N-[4'-(3,4-dichlorphenoxy)-3"-methylaminomethyl-biphenyl-3-yl}-acetamide;
[2-(3 4-dichlorophenoxy)-S-thiophen-2-ylbenzyl}-methylamine;
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- (3, 4-di chl orophenoxy) - 5- f ur an- 3-yl benzyl j - met hyl am ne;
[ 2- (3, 4-di chl or ophenoxy)-5-[1, 2, 3]triazol -1-yl phenyljeth - met hyl am ne;
WO 0127068 PCT n /101373
3, 4-di chl orophenoxy)-5-[ 1., 2, 3] t4sl azol - 2-yl phenyl ] et hyl ) - net hyl am ne
2- (3, 4-di chl or ophenoxy) - 5-t hi azol -2 yt phenyl ] et hyl } - met hyl am ne;
3, 4-di chl or ophenoxy)-4-[1, 2, 4j triazol -1 -yl phenyl j ethyl)-met hyl am ne;
- di chl or ophenoxy) - 5- ( 5- net hyI t hi ophen- 2-yl benzyl j - net hyl am ne;
- di chl or opl€hérighlerdpheraxi);44fuoro-tiphenyi-&ylmetbglmsthydminet hyl am ne; 20
, 4-di chl or@R@aam&am%n&w[wbmmwmﬁk -nBh@sihd; - pyr rol i di n- 2- one;
3, 4-di chl or[g %galom r% A “‘%‘#eﬂ? ’F}\g{l %H@ )ﬂﬁ en I] pyrrolidin-2-one;
[ (34d|chlor8 p§ Hg \ ? 5" e] pi peridi n- 2-one;
and phar maceut i calPi(ds- diehicsenhamsixy- %HIIQ'%ZW‘P@F%W‘“Y@N'% phar maceut i cal
conposi tien for tprend-vitgoréphend@istRFidins-yibaadihétgntrel ect ed 25 from

hyper tensi on, - depr B35k SR BANREA AR BBl qﬁ,ﬁﬁn%gazop@g

post traumati c stress rone, avol I Sor pr emat ure

ej acul ation, eati®& 4 W%F'?xy)éﬂ’égq"t“?jy'be"gWé?ﬁ“&’!i‘f“"‘&ependenc| es, cluster
headache, m gr ai rig3.pdithiprophbnoirgibipherlyld-dingajethyainnes si ve- corrpul sive

di sorder, panic disgsy- Q&ﬂorodﬁ&(&ﬂéﬁ' .dé:ﬁ,@ﬁ.ﬁ%ﬁ,a-mﬂynﬂﬁwarﬁmdl seases, endocrine

di d I di d
neoat i ve &yt omi b A LRE e ARl SpaBinadhiie | T8 Lo L OT SR

syndrone, stress [?'ﬁb‘bﬁ’ifh"’t‘fé’ﬁe@xy)‘WQ‘X‘@WUWHUP@WE- trichotill omani a,
kl ept omani a, mat qz-(a:qadﬂ:rmmenoay)tsqm-teaazosbjl)benzyl]-maymmuaa:t I vity disorder

(ADHD) , chronic R@(%&%ph%ﬂ@)%@%@ l@é?ngylbﬁét\%ﬁhﬁ ina mmeal, preferably
a human, conprisin dlngto claiml
that is effecti é?% ﬁqtdl‘cgg?&ffﬂm%gﬁ 20%@?5?'0?&"?'8?&%&5‘?%?%@% ""%hd a

phar macetft i cal | y (&Ec@gtdighprerteary)-&i.2.338a29:2-yiehgiiiethdlrraliamine: conposi tion for
treating a di sorde{2-@u-deae@pticncy)-5-hako-2phdd@etiyl)-taihgemiby; | nhi biting the

reupt ake of serotopi R, doRax Ne of Bokeninephri ne. Wl a moal ,  ----------
IR O (PR G BB P BHARHSIE if ne BRRP. | T
01/ 27068 PCT/ | BO&F Gﬁdi%“"”@ﬂ%mﬁ? EtemeBripiopteRgnaten UMIPELI Ry an anount of a
conpound or; sal f [&Gcledidiornghenoxyi-H4i.2d]ttiazoléryibangyl]-redititapineve in treating such

di sor dergpr condiqtfs-gu- aaﬂhr@hma,rmﬁawnanﬁﬁdemyma@mpﬁwn@n Sahg:i er. 10. A

met hod for treat '1;[9 (3a4 9&?09«3?513{0?)8—8-(? 91 g%%nklr?o%h @nhg@]%}srrohél Wor@l per tension,

depr essi on, gener autatic stress
syndrome, avoi dartf '(354 Hehosephienoxyy- (@?‘We‘hpj'#@ﬁﬁlﬂipéﬂd@fza@ﬂi ation, eating
di sorders, obesi tapg prmhearemiabny acceptable salts thereof.

8. A pharmaceutical composition for treating a disorder or condition selected

NN

25 from hypertension, depression, generalized anxiety disorder, phobias, posttraumatic stress
syndrome, avoidant personality disorder, premature ejaculation, eating disorders, obesity,
chemical dependencies, cluster headache, migraine, pain, Alzheimer's disease, obsessive-
compulsive disorder, panic disorder, memory disorders, Parkinson’s diseases, endocrine
disorders, vasospasm, cerebellar alaxia, gastrointestinal tract disorders, negative symptoms

30 of schizophrenia, premenstrual syndrome, fibromyalgia syndrome, stress incontinence,
Tourette’s syndrome, trichotilomania, kleptomania, male impotence, attention deficit
hyperactivity disorder (ADHD), chronic paroxysmal hemicrania and headache in a mammal,
preferably a human, comprising an amount of a compound or salt according to claim 1 that is
effective in treating such disorder or condition and a pharmaceutically acceptable carrier.

35 9. A pharmaceutical composition for treating a disorder or condition that can be
treated by inhibiting the reuptake of serotonin, dopamine or norepinephrine in a mammal,
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dependenci es, cluster headache, mgraine, pain, Al zheimer's disease,
obse$S|veﬁﬁ@aR”h§|ve di sorder, panic disorder, menmory dféﬂgﬁﬁ@EWB .
Par ki nson' s di seases, endocrine disorders, vasospasm cerebellar” ataxia,
gastrointestinal tract disorders, negat¥ve synptons of schizophrenia,
prenenstrual syndrone, fibronyal gia syndronme, stress incontinence, 10
Tourette's syndrone, trichotillomania, kleptomania, nale inpotence,

attention deficit eract.i:vi ty disorder (ADHD).:<chroni c. paroxyspmal

heni crani a a'ﬁ‘éfe'ﬁ@‘élﬁg '?‘H",péls'%%ﬁﬂﬂ“““’ ? H°g?jn%§¥-sﬂg'?ﬁc?{g'gq 5??%%1 %“8“% manmal
in need of stife¢live indraative sychalisordensa crnditidn and e ohgswagedticatyraceeptablegawiens di ng t o
claim1 that is ebfeci ménddlot ir&tihd B FistrdeNordéch@lidhedelctied Gomthypérftfisionl 1. A
.rmt hOd f or tc%El%H!lJ?:,g g\eg{izseg ra(rju%’: rty 8i§or& Q,n%gilasqnoéttpa%%a lcaare?ses tn&r%r?i.g.egl alaXnt .
i nhibitin e ?e_up ake of° Ser o opnl_n, 8opam ne or nor epi ne ﬁr_l ne in a
marmal , £n’p‘fefs§i‘§’fg dis9rfiehi SrematuRgy elgculetionameatingi riiseelsts. oPbesihe h cheneie ment an
anount of a dependentied. dustes hdddachacrigraitie,pgint Aizieingdr'sdideast tbessigse-adnipalsive ve i n
treating sucdkofies Yariel disdFdel; FREthdr} QRorddrd PAIRIIAL NERGEMST 6RJockn@NAdeld, ON for
treating a Cv%Qodsl tion or. Ig_‘lbs% der tthfﬁ'@, ga be trgat ed by inhihiting the
reupt ake of ‘€&rBtohi o dopaiittfe Br b "ﬁﬁ?r{?ﬁ%dlsﬁr P NEFEMRATP O™

conpri si ng: s&yizaphispiar PERMENsUek | sygdramss efiremialsiac syndrame,  Biiesy ipeanfineoerd or sal t
accor di ng t orooteté’sn skadréig]  Gichalibrdiia,l klepompiifr malet agpetehed, SifentdnS BBt

receptor ant ES3 " r | ;25
wher gi n the @ﬁaﬁﬁuﬂ‘tﬁ{ySﬁgidﬁ’g‘AEgQgSﬁﬁ'ﬁgﬁﬁ‘é’@H' Xg@iﬁ%ﬁg}aﬁ}?ﬁ&g%%%%%nﬁ{@%{ recept or
ant agoni st JPTBETEBIPBEEfaP amAMmpbAineed ofseehdipaimentan amayat & 3 BPRYPd on i s
ef fecti ve i rersaitagtarding to slaimh thiat scffektive io treatiognslich diserder bBconditiomet hod f or
Ut aKey ol o gl e g driraitng Dot DpeherORiteh By e S ekl o

u | . i nephrine i ONpri Si
30 dlai ni%ot & uefeRe 2or, SRR, HorkmP oty SHIERPRPER forft " COMIRTAG or
sal t accor diadgintstsrieg g srimemmahia neyd efsunlktraatment aptasoustraf agesmpsundorr s8HTI D
recept or antaeeppdiigdd claidir1, that iPERENVE Hatdhting 3ldn)isadeap tealien.sal t t her eof ;

ihere 1 s aroutks oL hfeGBEANEo Al Pliafl oL 408 B8 N,

receptor 3§ atnig}?ogj st or : ] _are su
conbi nat i on TPECEPY LOP{iNG the (feyptake of $gjotonin, dRPaMINeLYT NOFEPHRPIERM i @ MBRMak 11 11111
111111 139 | |comarising: | !'II1 CL MS WD.01/27068 PCT/ | B0O0/ 01373 -47-
a) a pharmaceutically acceptable carrier;
b) a compound or salt according to claim 1; and
c) an NK-1 receptor antagonist or a 5HT,p receptor antagonist, or a
pharmaceutically acceptable sait thereof;
25 wherein the amount of the compound or salt of claim 1 and the NK-1 receptor

antagonist or 5HT,p receptor antagonist are such that the combination is effective in treating
such disorder or condition. '
13. A method for treating a disorder or condition that can be treated by inhibiting
the reuptake of serotonin, dopamine or norepinephrine in a mammal, comprising
30  administering to a mammal requiring such treatment:
a) a compound or salt according to claim 1; and
b) an NK-1 receptor antagonist or 5HT,p receptor antagonist, or a
pharmaceutically acceptable salt thereof;
wherein the amounts of the compound or salt of claim 1 and the NK-1 receptor
35  antagonist or 5HT,p receptor antagonist are such that the combination is effective in treating
such disorder or condition.
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14. A conpound of the formula XVIII OY B mwherein phenyl ring A and
phenyl rin each, independently, be replaced by a_na hth | group; 5
n and m ar gwh;i/ezlg'gﬁgt ed, |ndependently, fromone, two and tff S

sel ected from phenyl, heteroaryl and he#®rocycle, and wherei n X may be
further substituted by hydrogen, hal o, (Cl-C4)al kyl optionally substituted
with fromone to three fluorine atoms, (Cl-C4)alkoxy optionally
substituted with fromone to three fluorine atons, cyano, nitro, ani no,
hydroxy, carbonyl M- C1A€omeeundaf fwifesua di - [ (C1- C4) al kyl ] ami no, 10

NR5( C=0O) (Cl-C4) al kyl , SO2NR5R6 axd SOp(Cl-C6)al kyl, wherein R5 and R6 are
sel ected, i ndependent ly, fromh Qd (C1- 06) al kyl, and p is zero,

one or two; each Y is selected, pfAndent |y, from hydrogen, hal o,
(Cl-C4)al kyl optionally sulis;ﬂ’rtned

ith fromone to three fluorine atons,
(Cl-4) al koxy optionally substitu fromopgyto three fluorine

atons, cyano, nitro, amno, (Cl-C4)alkylamno, di-[(ClL 15 C4)al kyl ] am no,
NR5(C=0) (Cl1-4) al kyl , SO2NR5R6 and SOp(Cl C6) al kyl . wherein R5 and R6 are
sel ected, independently, from hydrogen (Cil-Co6)alkyl, and p is zero, one
or two; each Z is selected, independen rom hydr ogen, hal o,

(Cl-C4)al kyl optionally substitut v fflomone to three fluorine atons,
(Cl-CA)alkoxy; 0 is -C(=OR3 or cyano . is H Cl1-C4 al kyl, OH,

O (Cl-Co)al kyl or NR R2, 20 wherein R and R2 are sel ected, independently,
from hydr ogen andwiie@bis @Epgiriky A andpheRY! riognll cétPeach,timigpeeridently et rapiddeed bnat r ogen
to which theyamig ,gﬁ;ubached forma four to ei ght rrenbered saturated ring
cont ai ni ng one ornt se[e 5 ' 'gefé” trerogen to which R and
R2 are aftached, V\'h é"gﬁ%eﬂffn e %’PS r? present, is selected
from oxygen, ni tXGgGHdaﬁfﬂDf%meM-rhef%fYéW heteeqcidian anghwhergihd may be fulpr A i s

repl aced by subs@@méd by Iny@ogedphald, (e,-©Hdngr bzt ¥@RButed fwith tiotiCérier © tWél | and Q
are att achedﬂ&ﬂn@gkbag et -cbé.my Sﬁﬁﬁéﬂﬂ S@Jsﬂm@d Qﬁm %rp.ﬁ onégmhba@ 1ufeR o

neither of said adjacent n used ring
carbon at om Bff%a| o, napkRe: hy'g’d F‘buﬁa’b‘i’“’&11‘5‘10"4"P"F"“f‘°'| I‘?"I(F' ?1)"?"TV|]""?"P°" 11l MS
iiil! 10 NR® (C=0)C;-C,)alkyl, SONR R6 and SO,(Cs-Cg)alkyl, wherein R® and R® are selected,

independently, from hydrogen and (C;-Ce)alkyl, and p is zero, one or two;
each Y is selected, independently, from hydrogen, halo, (Cs-Cs)alkyl optionally
i substituted with from one to three fluorine atoms, (C;-Cy)alkoxy optionally substituted with
from one to three fluorine atoms, cyano, nitro, amino, (C,-C,)alkylamino, di-{{Cs-
15  Cyalkyllamino, NR*(C=0)(C,-C,)alky!, SO,NRR® and SO,(C,-Ce)alkyl, wherein R® and R°®
are selected, independently, from hydrogen and (C,-Cg)alkyl, and p is zero, one or two;

each Z is selected, independently, from hydrogen, halo, (C4-Cg)alkyl optionally
substituted with from one to three fiuorine atoms, (C,-Cs)alkoxy;
Q is -C(=O)R® or cyano and R*is H, C;-C4 alkyl, OH, O-(C;-Ce)alkyl or NR'R?,

20  wherein R’ and R? are selected, independently, from hydrogen and (C,-C,)aikyi, or R'and R?
together with the nitrogen to which they are aftached, form a four to eight membered
saturated ring containing one or two heteroatoms, including the nitrogen to which R' and R?
are attached, wherein the second heteroatom, when present, is selected from oxygen,
nitrogen and sulfur;

25 and wherein when phenyl ring A is replaced by a naphthyl group, the ethereal oxygen
of structure XVIIl and Q are attached to adjacent ring carbon atoms of the naphthyl group and
neither of said adjacent ring carbon atoms is also adjacent to a fused ring carbon atom of said
naphthyl group.
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