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20  has a broad extrahypothalamic distribution in the central nervous system and produces
a wide spectrum of autonomic, electrophysiological and behavioral effects consistent
with a neurotransmitter or neuromodulator role in brain. There is also evidence that
CRF plays a significant role in integrating the response of the immune system to
physiological, psychological, and immunological stressors.

25 CRF acts by binding to and modulating the signal transduction activities of
specific cell surface receptors, including CRF1 receptors and CRF2 receptors. These
receptors are found at high concentrations in the central nervous system (CNS),
particularly in certain regions of the brain. CRF1 receptors are also found outside the
CNS.

30 Clinical data provide evidence that CRF has a role in psychiatric disorders and
neurological diseases including depression, anxiety-related disorders and feeding

disorders. A role for CRF has also been postulated in the etiology and

pathophysiology of Alzheimer's disease, Parkinson's disease, Huntington's disease,
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antagonist o-helical ovine CRF (9-41) in a variety of behavioral paradigms

demonstrate that the antagonist produces "anxiolytic-like" effects that are qualitatively
similar to the benzodiazepines. Neurochemical, endocrine and receptor binding
studies have all demdnstrated interactions between CRF and benzodiazepine
25  anxiolytics providing further evidence for the involvement of CRF in these disorders.
Chlordiazepoxide attenuates the "anxiogenic” effects of CRF in both the conflict test
and in the acoustic startle test in rats. The benzodiazepine receptor antagonist Ro 15-
1788, which was without behavioral activity alone in the operant conflict test,
reversed the effects of CRF in a dose-dependent manner, while the benzodiazepine

30 inverse agonist FG 7142 enhanced the actions of CRF.
CRF activity has also been implicated in the pathogeneisis of certain
cardiovascular or heart-related, digestive, degenerative, dermatological, and
immunological, diseases and disorders such as hypertension, tachycardia and

congestive heart failure, stroke, acne and osteoporosis, as well as in premature birth,



congestive heart failure, stroke, acne and osteoporosis, as well as in
premature birth, 2 W 02/096421 PCT/ US02/ 16529 psychosoci al dwarfism
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diseases or disorders further include cardiovascular or heart-related, digestive,
degenerative, dermatological, and immunological, diseases and disorders such as
hypertension, tachycardia and congestive heart failure, stroke, acne and osteoporosis,
as well as premature birth, psychosocial dwarfism, stress-induced fever, ulcer,
25  diarrhea, post-operative ileus and colonic hypersensitivity. The patient suffering from
such diseases or disorders may be a human or other animal (preferably a mammal),

such as a domesticated companion animal (pet) or a livestock animal.
According to yet another aspect, the present invention provides
pharmaceutical compositions comprising a compound of Formula I or
30  pharmaceutically acceptable salts or solvates thereof together with at least one
pharmaceutically acceptable carrier or excipient, which compositions are useful for
the treatment of the disorders recited above. The invention further provides methods
of treating patients suffering from any of these disorders with an effective amount of a

compound or composition of Formula I.



of treating patients suffering fromany of these disorders with an
effective anount of a conpound or conposition of Fornmula I. 3 WO 02/ 096421
PCT/ US02/we528964Addi ti onal |y this invention relates to thecrasoviecseabel ed
conpounds of Formula | (particularly radiol abel ed conpounds of this
i nvention) as erE&goﬁﬁr thﬂgnve%@h &a%g Rthe @be Bﬂﬁﬁaé&éénbéhn‘%l%f ﬁoﬁrﬂﬁa
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aspect, the nvention is directed to c n of Forrmula l. R2 R4
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10 substituted, or Ar is nono-, di-, or trl-substltuted heteroaryl sai d
het er oayl havi rEphust ingnfist asped, thieryentian isglireciedig comneinds of Koeaalring and
from1l to about 3 heteroatons in at geast one of said rings. Ris oxygen
or absent. R2 is optionally substitut d al kyl, optionally substituted
al kenyl, optionally 15 substi tryted ynyR, optlonally substituted al koxy,
optionally substituted nono or di ino, optionally substituted
al kylthio, optionally substituted gl kyl dul finyl, optionally substituted
al kyl sul fonyl, optionally subst% "els dlalkylcarboxanlde
optionally substituted aryl or ‘dptionglly 8Ubsti t ut ed heteroaryl, said
heteroaryl having from1l to 3 rings, to 7 ring nenbers in each ring and
from1l 20 to about 3 heteroatons in at | east one of said rings. R, R3
and R4 are independently chosen frBWWWV&rogen hal ogen, nitro, optionally
substi t ut edarﬁltgy*,hargﬁgé@;g@w Yecepableishid @ereat.kenyl , optional 'y substituted
aIkynyI optional l'y substituted al koxy, optlonally substituted nono- or

-al kyI am no, Apisipbanyll ymb@wl muz-e@phctly)dl epgh lof Whichgs memat,dy-, euitbist i t ut ed
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optionally seigtioBuingg, ﬁi(k]/hﬁgihfemvﬁs, in@péH ﬂﬁ@hdd/frsmhstbIabUlthIiheteroatoms

al kyl sul fonyl, and optionally substituted nono- or dial kyl carboxam de.
in at least one of said rings.

R is oxygen or absent.
R, is optionally substituted alkyl, optionally substituted alkenyl, optionally
15  substituted alkynyl, optionally substituted alkoxy, optionally substituted mono or
dialkylamino, optionally substituted alkylthio, optionally substituted alkylsulfinyl,
optionally  substituted  alkylsulfonyl, optionally substituted mono or
dialkylcarboxamide, optionally substituted aryl or optionally substituted heteroaryl,
said heteroaryl having from 1 to 3 rings, 5 to 7 ring members in each ring and from 1
20  to about 3 heteroatoms in at least one of said rings.

R;, R3, and Ry are independently chosen from hydrogen, halogen, nitro,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted alkoxy, optionally substituted mono- or di-alkylamino,
optionally substituted cycloalkyl, optionally substituted (cycloalkyl)alkyl, optionally

25  substituted (cycloalkyl)oxy, optionally substituted (cycloalkyl)alkoxy, optionally
substituted alkylthio, optionally substituted alkylsulfinyl, optionally substituted
alkylsulfonyl, and optionally substituted mono- or dialkylcarboxamide.

Not all of Ry, Ry, R3, and R4 in Formula I are unsubstituted alkyl and not all of

Ry, R3, and R4 are hydrogen.



Not all of RI, R2, R3, and R4 in Formula | are unsubstituted al kyl and not
all of R, R3, and R4 are hydrogen. 4 WO 02/ 096421 PCT/ US02/ 16529

DETAI LED wBs@BydTi ON OF THE | NVENTI ON CHEM CAL DESCRI PTI ORCANBZERRA NOLOGY
Prior to setting forth the invention in detail, it may be helpful to

provi de d%E{l‘h‘lLEﬁéDﬁéC‘fﬂi’*I‘?b ?Fr"l;ﬁEtlﬂ'\}iﬁ\l’Pﬁ?ﬁ her ei n. Conmpounds of the
present invention are generall'y described using standard nonencl at ure.
Cert ai n confuEMmidaL BESCRIEBON iAbpd ERaMOIDAYSi Ng a general formul a that

i ncludes variables. Unless otherwi se specified, each V%{. a%bll e Wt hci n such
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di ast ereonmers. For conmpounds having asymmetric 15 centers, it should be
under st ood YaHableal | of the optical isomers and nixtures thereof are

enconpassed. In Ll 0 : n i -Car I y
occur in Z- anJﬂ%gh%%rﬁn%?ﬁ%%ﬂ%aﬁn&u%ﬁ%%??% ﬁg?]%g ‘5}? thﬁgtu@oﬁnpéggpnﬂl?r ei ng
i ncl uddg i rasyimetriir es@eiits isostend stereogdiie centerse siegeogendc axessdrsl tha likar e.gus
tautoneric fornms, the inventionis not limted to any one of the specific
faut omer s, BHRMCliCEDHEPREES ity thoBompRRdERT EXFGRRIICTER fieaigomeric

si tuations,gthe SiHagd €of 5 QIEDS, fok efamplRPLk&RhkY ofEhlicaRly ARV Fornfsan be
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obtai ned by asymmetric synthesis, synthes romoptically pure precursors
or by resolKari commrfunts evittadeoaor snorResyinmdton eddmerte these ratmgeunxtsn cioe

acconpl i shed,,. for exanple, by nvent i onal t hods such,as crystalllization
'n the  prcdditioBaly b FuRhres o SRSteROmeT R amBaRIEn YA OE gt
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include all isotopes of atons occurring in the present conpounds. |sotopes

i ncl ude t heweompassed. hhy additierh eommaundst with canbgnisarbon sieublgi ionds ey qeaus

purbe . Sfu gl 505, R B M DU bMAPAAD o RBLRTGS L
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constit uentin\(/)gmi]:)r? I’igﬂlel)talimitcd to any one of the specific tautomers, but rather includes all
20 tautomeric forms. In these situations, the single enantiomers, i.e., optically active
forms, can be obtained by asymmetric synthesis, synthesis from optically pure
precursors or by resolution of the racemates. Resolution of the racemates can be
accomplished, for example, by conventional methods such as crystallization in the
presence of a resolving agent, or chromatography, using, for example a chiral HPLC
25  column.

The present invention is intended to include all isotopes of atoms occurring in
the present compounds. Isotopes include those atoms having the same atomic number
but different mass numbers. By way of general example, and without limitation,
isotopes of hydrogen include tritium and deuterium and isotopes of carbon include

30 ''c,"c,and“C.
When any variable occurs more than one time in any constituent or formula

for a compound, its definition at each occurrence is independent of its definition at

every other occurrence. Thus, for example, if a group is shown to be substituted with



for a conpound, its definition at each occurrence is independent of its
definition at every other occurrence. Thus, for exanple, if a group is
shown to we ubaituted with 5 WD 02/096421 PCT/ US02/ 16528T/i30214829 t hen
said group may optionally be substituted with up to two R* groups and R*
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t hose havi nE)OSHH’é‘S l;)y RBG 8T LR SHAPIS Brqups Sug ?;S efifsﬁ s B‘%H’oo pitable a1 hon
atons, qy ef %’8 thatlmaybe Breséht oR-a %ﬁbs@lttﬁ@dl bRFor @{B&r@rouﬁiﬂéw&tb' 4.0 bgedt oups

including those having one or nore sul fonyl |inkages and
cyano; hydroxyl; nitro; azido; alkanoyl (such as a C;-C¢ alkanoyl group such as acyl
“or the like); carboxamido; alkyl groups (including cycloalkyl groups, having 1 to
about 8 carbon atoms, preferably 1, 2, 3, 4, 5, or 6 carbon atoms); alkenyl and alkynyl
groups (including groups having one or more unsaturated linkages and from 2 to
25  about 8, preferably 2, 3, 4, 5 or 6, carbon atoms); alkoxy groups having one or more
oxygen linkages and from 1 to about 8, preferably 1, 2, 3, 4, 5 or 6 carbon atoms;
aryloxy such as phenoxy; alkylthio groups including those having one or more
thioether linkages and from 1 to about 8 carbon atoms, preferably 1, 2, 3,4, 5 or 6
carbon atoms; alkylsulfinyl groups including those having one or more sulfinyl
30 linkages and from 1 to about 8 carbon atoms, preferably 1, 2, 3, 4, 5, or 6 carbon
atoms; alkylsulfonyl groups including those having one or more sulfonyl linkages and

from 1 to about 8 carbon atoms, preferably 1, 2, 3, 4, 5, or 6 carbon atoms;

aminoalkyl groups including groups having one or more N atoms and from 1 to about



from1l to about 8 carbon atons, preferably 1, 2, 3, 4, 5, or 6 carbon
atons; am noal kyl groups including groups having one or nore N atons and
from1l towemawves26 WO 02/ 096421 PCT/ US02/ 16529 8, prefer @airyust/16329 3, 4, 5
or 6, carbon atons; aryl having 6 or nore carbons and one or nobre rings,

(e.g., phenyl | ny! t ' & EdBorRidhBSh
substi tutg’ﬁe%rralgit}ﬁg?bétéll’tSlr}?ggc;tcga%lg%ﬁ% Q&}ibé‘{ig% ﬁgﬁﬁﬁgvi ng 1 at 0 ‘36 g{apar ate
or fused mbRgSn@NE. 4.5 Pivelyl, biphabydutaphtyt,iongheclikeh oachatingrsithanisubstibdedy|  bei ng

a preferred arylalkyl group; 5 ary]al ko aving 1 to 3 separate or fused
rings ando¥yms ~°(§mft6‘¥ é’i?&lﬁ“cgé‘wl?ﬁé%%{?%ﬁo tsm"%e\?f %‘ffe%)”ﬂ?g %’}‘f%rBIéll éng a

preferreda ! JELQHGh amE Wik Wk Ad beip SAprifadedl aryldkylR RSt | C
heterocyc‘oi éy%@oilﬁﬁffgvi ng 1at omé separ atg or ustgd ri ngs )\I/vith 3 to about 8

nermber$s pawlatkoxy hambhgonto dsepanate okl fusgdaings aad &ivsn 640 gbowolfnang eaFbon

or i Arelieaaie g v . iyl
Puranyl | Bymeony O-braR e SRl smoRirhiat or sUASEL N o BAGAT 0¥ 1)
i mi dazol yhy arbMdd Wterod@@AZOIrBERANing 116D ZepdTh8 18 fided ringt mathyXioaibonedy|

tetrahydropyranyl, piperidinyl, norpholinyl, piperazinyl, and
pyrrol i di mgmbeSuesh ringt arbeyeior angie MhpQ Faf HBANT (Fr&- HOUMeEpEh i ielayl e. g.

wi th hydroxy.. al kyl . .al koxy, g 1 Corinat,! ;
substi tueﬁf’iﬂlgﬁlm r AYR34C4B lég pglri@ §2rra% %?@F@ﬂ g%]f y |?ﬂéhgﬁa§']igﬁlgg)r’r]ﬁi nations
resul {o i nisdzablie GREMIYNAKagslyNs dfaxazalyht limidazolyht endwgll, atteszofuragylabl e

compound or stable structure is neant to inply a co und t hat i.s
suf fi ci enbenzothirzebt, teralygdrofuranyl.s JEURYGFPRYFBIN:-a Q‘E’gl:gg?ﬂn moﬁmﬁ’:ha?']’and
subsequent, HleTam n s@hiREbMRIL RRSADGY Ko AGMRE subduthesh ("-")
that is nh’tpre%%mgahh&nwopglt tygr SS%IB @yn%éé{%gg ilgs u%sedylto i ndi cg%ela 20 poi nt
of attachemnwith bydaxguldlsylj dlkent halegen andearpine, - CONH2 is attached through
the carbon atgm As use cl ugde th

d.herein, "al " iLs.,intended.to,i
branched and sEPEPYRioRHAf ﬁ‘IbSé‘é‘felWSaf"é(ﬁg%lv?rbaf% S TRy E)S(%%}ebgrﬁ]yglr o%’?n@, havi ng
the speci %rﬁginm%s@{ iC@ENeRoATpRIRds orlb¥eful shMBeticinRrfsbdfatesalAksthblas used
herei n i ncludes al kyl groups consisting of 1 to 6 25 carbon atons. Wen

Co- Cnal kytompounslent stablesstructume isompant e imaply wicompaned that isgulfigientygpbusty anpl e,

arylCo- C4al kyl , the j.ndicated gr o hj i t; irectly
bound. . by g1 BolbI G DeretoEmiird il SRSERRY forl Rl iR a0 | 0C1 1Y
speci f i edeffedifiRltherffecutiabfiain. atons, in this case from1l to 4 carbon atomns.
Exanpl es of alkyl include, but are not limted to, net hgé} et%yl,

n-propyl , i-prépgash G="bihaylis net hatwean tyo fsiiets of symbals iy useatp mdiFale Jont ) |
Prefepped al stfte@NFoFbx hpial | AURRch&SHEsigh! thy

pr ef erﬁéedpgllntéf atggrcgﬂ’ggt 131)?2i S%%t@?lﬁ g:to%??ﬁ%r@blp?ﬁ@%ut yl, and 3-ggent yl .

" Car bhydr ghrbon stom.

As used herein, "alkyl" is intended to include both branched and straight-chain
saturated aliphatic hydrocarbon groups, having the specified number of carbon atoms.
Thus, the term C;-Cg alkyl as used herein includes alkyl groups consisting of 1 to 6

25  carbon atoms. When Cy-Cyalkyl is used herein in conjunction with another group, for
example, arylCo-Cqalkyl, the indicated group, in this case aryl, is either directly bound
by a single covalent bond, or attached by an alkyl chain having the specified number
of carbon atoms, in this case from 1 to 4 carbon atoms. Examples of alkyl include, but
are not limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl,

30 and s-pentyl. Preferred alkyl groups are C;-Cg and C,-Cs alkyl groups. Especially
preferred alkyl groups are methyl, ethyl, propyl, butyl, and 3-pentyl. “Carbhydryl” is
intended to include both branched and straight-chain hydrocarbon groups, which are

saturated or unsaturated, having the specified number of carbon atoms.



intended to include both branched and straight-chain hydrocarbon groups,
which are saturated or unsaturated, having the specified nunber of carbon
atons. 7 WD 0Q@96421 PCT/ US02/ 16529 "Al kenyl" is i ntendedTicsoz/neskude
hydrocarbon chains of either a straight or branched configuration

compri s1nd one o JBAG- URTALNER! B%uERRDIAARARER, AASSr il ShumpEur

a|n suc
i s i nt endedbtaachedctaidiguityion awaipiBmechisd bE n@fre &ln'sdﬂefate@l sztrbm gzhbomrboﬁds

branched configuration conprising . one or nore tri a;)ﬂon car bon bonds
that may —oBSIE M efisyr Bramyistbliopaint 2engnge £han s ﬁs e aad PropAYMly| and

propynyl . " Al koxyajy ;ﬁw'qi%kkﬁdeantoain%mhe gfgma&%n%fafnee& atey e swar t toe

i ndi cated nunber carbon atons attach t hrough an oxygen bri dge
Exanpl esS of bahklmdwonflgcﬂaudm cotnptising ene ot moreriripdel canbon-nmbhmbyndsemhbmyy
n- pr opoxy, i - nt oxy,

2- pent oxy, é g}gﬁ}taq?gngh%%&g/%eﬁgglgewﬁﬁ,eﬁmp{nﬁﬁgﬁﬁfgp gﬁhexoxy

3-hexoxy, and 3- mRiQY{'PeESEkYts AP alnsﬁ lgeﬁsndeﬂdea ARVEN WiRNAe lﬁﬂlcated _
di - al kyl am no" includes secondary iary al kyl am no groups, wherein

t he al kyl gnemper efr earhen @eafrmmet@chgb\ﬂ@roagm ahame/gen hedgn dixeamees ol atkexy of
carbon atons., The 0| nt ﬁ@ma%(?] t of ..t he a ké/l ani.n on t he

ni t rogen. E%HS’FEB ot 18 (I”kyylethox r8a § |I|g*)|roP?,|X én%uut?(l)ﬁ I’am no,

di met hyl@m Berox yet-biloxpr appentaxy), @pelﬂﬁstﬁl@eﬁ@kj&l Iilsopérh&xﬁ efi¢bpentoxy, n-
"al kyl sul finyl" includes those groups having one or nore sulfoxide (SO

| i nkage groh@@xa{n&ht:ww%hwmmﬁ&m@ﬁmxys carbon atons, nore
1y 1 )
typl cally to ap@g.}seg h%?eﬁﬁome%ﬂﬂﬁm&%aw ng I 1&181‘}18* r}nclﬁ&% %e?&rma{y ()é @)

“al kyl sul fonyl " es those groups e or nore sulfony
| i nkage gr otgpsargtkyl )ammxagﬂoylpi rvatrardin tthe allkgaugroaps:anebxsrdeﬁhedmbovermdmave
typically 1 to about 6 carb t ons. As sed herein, the te ngaﬂiﬁl t hi o"

i ncl udes” t hEENgRiGH NUMBST R c &N oy & etpﬁt%&fr?étﬁcf}mméﬁé B erabl y

from1l {9 ag&ub i SAMHRORILREAHTS ExTRIpfest 9PhfoRb! ¥nd di-BlkylmiAd YbuR fmefBen
atonms. As uSed herein, the'term"aryl" indicates arofrati c groups contai ning

only car bosethylamting dancthultamnq,lmﬁghylﬁn@wlammmtl c groups may be further

substituted with, carbpn or .non-car ons. 0 roups. Typical groups

contain 1 to 3 o@pdrat Bereit (RO CARBNRT™ el MeEE erolbPhifhe Bhgor °18

ring atomns, mtrd BAESxiMEIST)ORMIQES g@@lp@QmHl@? camfiens] tSpBsitt 8 eabby afon@f er r ed
u

aryl groups include phenyl, naphthyl, inc dlng 1- napht hyl and 2-napht hyl,
and bi phenymorel'hlélcéﬂfﬂr‘iﬁ’?‘?%’h@?ﬁfbloﬁ@tqné?m aryl™ is not

20 As used herein, the term “alkylsulfonyl” includes those groups having one or
more sulfonyl (SO;) linkage groups and typically from 1 to about 8 carbon atoms,
more typically 1 to about 6 carbon atoms.

As used herein, the term “alkylthio” includes those groups having one or more
thioether linkages and preferably from 1 to about 8 carbon atoms, more typically 1 to

25  about 6 carbon atoms.

As used herein, the term “aryl” indicates aromatic groups containing only
carbon in the aromatic ring. Such aromatic groups may be further substituted with
carbon or non-carbon atoms or groups. Typical aryl groups contain 1 to 3 separate,
fused, or pendant rings and from 6 to about 18 ring atoms, without heteroatoms as

30 ring members. Specifically preferred aryl groups include phenyl, naphthyl, including
1-naphthyl and 2-naphthyl, and biphenyl. The definition of the term “aryl” is not

identical to that of the variable “Ar”.



identical to that of the variable "Ar". 8 WD 02/096421 PCT/ US02/ 16529 As
used herein, "carbocyclic group” is intended to nean any stable 3- to 7
menber ed womeyeki c group, which nay be saturated, parti alPcg/usogaésay at ed,
or aromatic. In addition to those exenplified el sewhere herein, exanples
of such carbocygl es i|nclude ut are not, .li.mt to, cyclopr |,

cycl obutyl, cycl éﬁ?%ﬂ?m"ﬁ Eﬁ@?%ﬁ@%ﬁﬁ?wbyéWgﬁggﬁyP}h%vb?Bhe%§§§r}Oghd
phenyl . " Cygleaefer! mohscyclit egdesl whichnflayde: sattbtéd, eshriibr aastiardr iond
groups, having the specified nunber of carbon atonms, usually from3 to
about 8 ri ngommtibodn additen topthgser pxempified odsaherghetghs ereamples omsycho 7

ring carbon 3 egs,,;0 Cy: [N y l

cyclobutyl,c%bg o%@n gﬁ?&oﬁ“cy8|@%e¥§ﬁ&§¥% %%ﬂg$§@3b§%%gﬁgggggggégﬁ%ated
ring groupscydeiexsls cyaoipiylanelobexaggmadiphagland the like. In the term
"(cycl oal kyl') al kyl' l o al kyl are as defined, above, %nd t he

', oal kyl d
poi nt of attachne‘ﬁICl‘Pa(é:%Cn‘S?‘H?%g?‘E& ingluge, saturpled N YAEQCaTBOR CHIBRISWSs NayDg | s
not lim tegxe_ts%eciﬁgﬂ: heRLEPY éﬁ"!}&?}yétomﬁy&éu&h‘il‘r}émqgﬁboqt%ﬁng¥%9@%MSUH hyl .
t he cl oal k al ko cycl oal ky

Li kewi se, 157 term"(cy yl) y", and al koxy are as

defi ne abovBrefarmd tywdoalkydi groups have fomBnto 7nringheaboy geomef Exmmplek oky
group. The term "cycl oal ky| oxy" _indicates a cycloal kyl grou as, defi ned
Sbove.  at abHERIEGOGR SR yelePBmaeeroep Sufasrvt 8 SRETLaR t o

i ncl udey dpRERUELNC Azt 8 Sa@IF AP Sing HANIPRGULR Qs moRSSThireest suar@tanefan@anbon
atons, usually fron1§ to about 8 ring carbon atons, which 20 have at | east

one car bon- bke.bon doubl e bond. Preferred cycl oal kyl groups have from3 to 7

11,521, Oy P Rl TP S BhAR S SRuSASPRRSTAELY

and cycl ohexenyl I hCl ude ranched

and strai ghtiecpahtnofSatdthakdis &l tHRhakyiCglouplr onas e ercduipasdavbuidis tive
speci fied nunber of carbon atons, 25 substituted with 1 or nore hal ogen
at ons. Exanpmited 3¢, ¢yslapsonymethif Icyelehexylmethyle apdcycloheryisgthyly, Likewise,
trifluofone Lo dl »2=f - f :
"Haloalkgxyhpgﬁ ?ggt%gagggzﬁﬂg+§§fCﬁ#%ﬁ%ﬁgébﬁg$¥gg%=%ﬁg%gwé#ﬁg%ﬁ§@h¥%rough
an oxygen bpoidgef attddhheht or thehadyggeof tigs alkexy glompei The efmar ‘ytloalklyloays,
chloro, bropo, or i 30 As "heteroaryl" is

odo. used_herein, the terns
D ondedt omisaie atgeaauy Deoup 45 darmed ottt Behedihoneh i CXRPEAISE! T e or

7-to 10- menber ed ®|qyfkdny1"N AL RERAYE 1 GndlbdThy Wb bork ﬁﬂ% 3rbspsahalifgshe 1
aromatic ring that” contains from1 to 4 heteroatons selected
specified number of carbon atoms, usually from 3 to about 8 ring carbon atoms, which
20  have at least one carbon-carbon double bond. Preferred cycloalkyl groups have from
3 to 7 ring carbon atoms. Examples of cycloalkenyl groups include cyclopentenyl,
and cyclohexenyl groups.
"Haloalkyl" is intended to include both branched and straight-chain saturated
aliphatic hydrocarbon groups having the specified number of carbon atoms,
25  substituted with 1 or more halogen atoms. Examples of haloalkyl include, but are not
limited to, trifluoromethyl, difluoromethyl, 2-fluoroethyl, and penta-fluoroethyl.
“Haloalkoxy” indicates a haloalkyl group as defined above attached through
an oxygen bridge.
"Halo" or "halogen" as used herein refers to fluoro, chloro, bromo, or iodo.
30 As used herein, the terms "heteroaryl” is intended to indicate a stable 5-to 7-
membered monqcyclic or bicyclic or 7-to 10-membered bicyclic heterocyclic ring

which contains at least 1 aromatic ring that contains from 1 to 4 heteroatoms selected

from N, O, and S, with remaining ring atoms being carbon. When the total number of



fromN, O, and S, with remaining ring atons being carbon. Wen the total
nunmber of 9 WO 02/096421 PCT/ US02/ 16529 S and 0 atons in the heteroaryl
group excwedr/0dq42it i s understood that these heteroatons paraooiesadj acent
to one another. It is preferred that the total nunber of S and O atoms in

the heterocyclg b, Bok fOUR hiARad Aouflodecdl®f it KPLERbod Bl fesd !

particularly preferre of Sand
aromatic 5 l’iwéreﬁtomycakeanm&dmbmrmroae tahaherllt 1E>pmf¢xlrﬁst}mf thbebmr maﬁlyér ofroups

i nclude pyrid i ndal y yrim di yridizin azi nyI | m dazol yl ,
oxazol yl %%%wmstlw@meyg ycletlﬁ.na&%nogﬂ t%avéo%apzﬁ W’fg ﬁ}m’%v. N2 s rol yi |

pyr azol yI arfy %r&crré@ttl'izﬁhﬂ‘lgrt%lal SRR Beandl e aicﬁﬁgnm the aromatic
" heterocycl oa (f< i's used to indicate saturated cyclic groups 10

cont ai ni5ng lieterm)a:let s ablootors theat &r oBExamples of deteschrflr groups iggludendyi8iylwi t h
r emai ni ng

about 5 11 rgoadb Pl Hr RSN by Ao B ey Wi M 1O

Exanpl es ofirigdIgr, OC)sdxazblsy/|  cfusdlinyl,i NChyelyITOr pRAIZLRY) . Midoer 3z gl , and
pyrrolidinyl groups. As uSed herein, the term"heter ocycl ic group” is

i nt ended t deirphyidgeisoq@inaling. 15 menber ed sat urated, partiall y unsat ur at ed,
or aromatic monogychle 9‘58?1% ngcrloz\l/lkﬁg at used Stm&ca?tf:r a?urat%g ehig d%r]:){lgsm N0

or S. The remaining fin carbon. o en and “sul

het er oaftpo rrscdwmﬁg)tﬁroﬁﬂalté ybchf: 3ohetdb@emhs sdleered Eloat N(;y);lah@ S{ ik reiifainirze
attached to_ its pendant group at any heteroatom or carbon atomthat results
in a stabl@ngpwebeing cameg. &e@caelyehkybgrpm@%avee‘w BBeabeBeiing Hapshe

Sbst LU UL CrngR (GALIR ML 13 ) KORAER AT esl R RRYLMA SOROUT] <

stable. A nitrogen ato eter e nmay optiona ni zed.
I't is prefeanclade tquihomhyl pipeezinyl xbé pyoblidihgt ggowgat ons i n the het erocyclic
groups is not nore th 4adthat,,thetotal nupber  of a to in
t he heterocyclic>yH qreinn e 5P e hEREREYSlic gromR berFeé}dﬁBIt? Pfgi“?engrt t han
1. 25 Hrsef %Eﬁgeﬁ@%ﬁh%@?hﬁnaﬂy%%ux‘af&@' Bl ronPidk xﬁérﬁ)csl&ic éﬂoﬁbé ReVidPat
pyridinyl, pyrimdinyl, furanyl, hienyl, pyrrolyl, pyrazolyl

pyrrolidi nylbast e phooh iselgéted fronp &% iQlion | Thpwmmam@nyﬂg atgmd arm@régmll}he.

used hereln har ti.call accetale alts' erivatives of
the. i scl QusaRoARE AL Rz RE T BRibaly o it PRt S ki ng
non-toxi ¢ @Ay BE htached bRiepandhhtsgrble ey, hetdrcatbirdr ftarboh @tdan shak esults in

phar maceuti cal I% accept abl e sol vates of such _conpounds and such salts.

Exanpl es of2 pialentiestire-chhe hegracapliapings dgsaribed jheegingeay BatsubstBuigdton i it ed
to, m e al caPon 6r%né ﬁm%‘gé&i at%ﬁl ff%hé)]iesmﬁg %oﬁl‘ﬁﬁhﬁ“’lﬁssta%l}@b\ ﬁﬁrogen atom in

the heterocycle may optionally be quaternized. It is preferred that the total number of
heteroatoms in the heterocyclic groups is not more than 4 and that the total number of
S and O atoms in the heterocyclic group is not more than 2, more preferably not more
than 1.

25 Preferred heterocyclic groups include, but are not limited to, pyridinyl,
pyrimidinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, pyrrolidinyl, morpholinyl,
piperidinyl, piperazinyl, and imidazolyl.

As used herein, "pharmaceutically acceptable salts” refer to derivatives of the
disclosed compounds wherein the parent compound is modified by making non-toxic

30  acid or base salts thereof, and further refers to pharmaceutically acceptable solvates of
such compounds and such salts. Examples of pharmaceutically acceptable salts
include, but are not limited to, mineral or organic acid salts of basic residues such as

amines; alkali or organic salts of acidic residues such as carboxylic acids; and the like.

10



am nes; alkali or organic salts of acidic residues such as carboxylic
acids; and the like. 10 WD 02/096421 PCT/ US02/ 16529 The pharnmaceutically
accept abl wosalopei2i ncl ude t he conventi onal non-toxic salts pamdikvess29

guat ernary anmoni um salts of the parent compound forned, for exanple, from
non-t oxi ¢ iQorgani c Or argani cids. Fo xaml e.. ¢ J: | _ngon-toxic
nord ol s THeragee B AaRAR BT g5 SR Ruo i BUERAIC 4R RETh

hydr ochl or icﬁatehﬁﬂy oiaciitm SalGUbS te pareftukbapbind pdiaRANGsH exaniplér fromand t he
i ke; and the salts prepared fromorganic acids such as acetic, propionic,
succi ni ¢, JlOPBYIEdNOTERRHE OF ErEamircadids. FRpErample gganygptionak per-faxic agid sdlisi c,

panmoi ¢, mal.ei o] e} : i.C I ) ZQl dcylic,
mesylic, e§y+ |ﬁc(l:e q%(ge%y?%ﬂc%hd{r ]gs% ?%%Il(gél%#dgnwc?cbg %ﬁ%&?@ﬁg’bgk%})yﬁ* umari c,
t ol uenesul fsalfuse, soifaman esesdphoric, mitrietahd ke Hkes ahé die @)ts prephied, framns etdanani c,

HOOO 10 (CH2)n- where nis 0-4, and the |ike. The pharnaceuti call
accept abl e a§%§{;t3§° fs acCHe RIPRISRISt schgzmg}ygﬂﬁ%aﬁpagg, laghigy ﬁ?ngt@Ba’?‘?’GﬁP& %ar ent

conmpound t hglor6RNbAhSR, haRaS Hydrékynfitdi€l] heiPla&lii, BMuipiRY BEHZoRNBhIGNEM cal
met hods. Generally, such sal'ts car¥ be ’prepared by reacti ng free acid forns
of these congsolindsesylich desylisi cidibasplic.i csulandignt Zicetdraberppicoprivaadchase

(such as Ca, . or hydr.oxi.de, ,carbgnate,. 15 hi carbonate, he
like), or NS?{“F%%B{}I&H& f’?%@a%élé]gonf%r Frg'ag‘? @F\‘gtoé"%o%ag{fnd?e%qnf?’ aH(a’Oé'

st oi chij@met(CH;)RODOH wikrelhR (APPINARKE BkE TBé PharfPldedutic@dcidcepablersalts ofpi cal |y
carried out in water or in an organic solvent, or in a mxture of the two.

General | y, thepresendinisngomes be Jynthesisedhirpm apaigit campewndothaleqontaies a basic

i sopropanol .. OF .. onifri . p Il er tL.cab .sts of
addl 1 onal” SitUpTEE] b by SR HhendC G gBERG, W LRy ihbe

Phar maceut ipgzélaré bgneadingl freé il foriischf ek | @impoagndsonishiny, stéialsiometric PA, .
1418 (1985). "Prodrugs" are intended to include any conpounds that becone
conmpounds G¥mouph ofnihe; apprgpdae s Kiush eseliat 52aMeathdt inyHraRifls; satbongey .

upon abagl:i i 0 00y, Waglude,
but ar ot 1y Pl SF I B0k bYReRUAETG babs ARISET (B AR A
deri vat i vesstothibmaiici anaint gf obg sprepridte asid. aSwabhehctonms ameé tpiculyugasied n t he
conmpounds of Formula |I. The term i‘t her apeut i cal | yfetbf ?cti V, agaﬁfnt " of a
conpound of % AF VAL BnOTEARS S VAR K3l At MEFER! B WRhet S ered to
a human or RabaRURRHiIaPRkd @iHer, &yl BECMtEdBthandlNesopRHAhbIC dreefdnirifdiah as an
anelioration of synptons, e. an anount 30 effective to antagonize the

effects of meferredenhase ﬂ)wé?@?‘é% Lstsrofordditipnal suitablensalts saydhediegnédfe-&t iness
di sordejys, @ffesh N erdnleifilar SUALES Y78T e CRIE0 PLOKing EImRRGE LR L GANDS
PA, p. 1418 (1985).

"Prodrugs” are intended to include any compounds that become compounds of
Formula I when administered to a mammalian subject, e.g., upon metabolic
processing of the prodrug. Examples of prodrugs include, but are not limited to,

25  acetate, formate and benzoate and like derivatives of functional groups (such as
alcohol or amine groups) in the compounds of Formula I.

The term "therapeutically effective amount” of a compound of this invention
means an amount effective, when administered to a human or non-human patient, to
provide a therapeutic benefit such as an amelioration of symptoms, €.g., an amount

30 effective to antagonize the effects of pathogenic levels of CRF or to treat the
symptoms of stress disorders, affective disorder, anxiety or depression.

CRF1 RECEPTOR LIGANDS

11



11 WO 02/ 096421 PCT/ US02/ 16529 The present invention is based, in part, on
the discovery that small nol ecul es having the general Forrmula I, shown
above (aswaakloo@s1 phar maceutically acceptable salts and pcadrsagsesther eof )
act as antagonists and/or inverse agonists of CRF1 receptors. 5 1In

addition to co unds and pharmaceutjcally acceptable salts qf Fornula I
set forth above, %@e?eﬂ\gghvtgpté‘ﬂ’ Br ?Adé%p r‘f"a&’ﬁ dés(gﬁ’b%ﬁﬁ@aé ngaﬂlfB?lﬁ‘Equ%JF | in
which R, RingRe tersBFsinlINg shalvnembose(asf Well Bs @hﬁﬁﬁcétﬁfcaﬁ?'ﬁé@éb?&blq Ar,
in this enbodi ment, i s napht hél , phenyl, pyridyl, pyrimdinyl, Pyr azi nyl,
pyri di zi nyl %allgranﬂhp@ﬂﬂ@ﬁy&?fﬁe chctofis @hiagenists andfs- inverise aggnistsy pt CRF1

-substituted, }0 Ris absent. R2 is optionally substituted al kyl,
. TeC IS. : H
optionally substituted al koxy, optionally substituted nono or

di al kyl @m no, ophiaddiadohYo sovapburidstapd prdrinatéiically agepablalshlys offidisiuld Ut ed
al kyl sul finyl, optionally substituted al kyl sul fonyl, or optional lﬁ
subst i t ut ectet fasthcebeve. dheainysmtionrpseYides eratairorompounds afdfasmuladl ingheh Re gr oup

consi sting @f af?&'ﬁ?ﬁ%nr(r)ypﬁgr\{gfb@@g&¥ rth F@Wef?é{ Forfhfid {1 di nyl, pyrazinyl ,

pyridi zi nyl, " and each of whic I's optionally nono-, di-, or
tri-substitut ed. Arlivethinembddimantaisseappthel pheasyl gqomnidsl) pds mididylpppmaragkeut | cal |y
acceptable salJts of Forpula | in ich R1, , and R4 carry the val ues set
forth abovePXhziny, orihigp ‘?"y?’,@ra,ch Pﬁy’v\/ﬂﬁﬁés E’r?BB'gﬁﬁe?ftmbsﬁbftHBtefinventi on, is
phenyl @y pyridyg s f36h of which is 20 substituted in at |least 1 position
ortho to the point of attachment of Ar in Formula I, and optionally
substituted witRup opiochaHddiubstontzl alkyls optiomstly ssubRitutedadlkexit, . opi@naldy

sel ected fromopti,onal |y substituted al kyl ... opt]j | Iy substituted al koxy,
and opt 1 onatPyCEHePRRRY of e ARRE: TauaRhbSet TARYRGe RuRaEY o

i ncludes cogipeitiea afyibubiya NeptRHAILE albsttueecaiplalony ks of bstiorally kabstitited |
wherein Ar, R Rl@dg R3, % R4 )garry t he foIIovmyng dgfi_n_i¥ions. Ar, in
thi s enbodimep or diglkyiqaghaxamide; OmR2He sejeeiesh foah diesarpwR) consissing pf|phenyl,

2D ok, YL L B by, PRSP S eI R RO
absent. R1,isBptiomalig ni¥hoardi-,ioncepesdantd.y sel ect ed from hydrogen, hal ogen,
glyfjgii( y oBe ZT b ES ’Cﬂ?li;]:: ig}{'%mo%é@ S%Gp(%g\ti stc%rn}/ploluhdscg'rfd P %%Echgcr:a llyI zfc%ﬁtabqgga?t-s or
of Formula I in which Ry, R3, and R4 carry the values set forth above for Formula 1.
Ar, in this embodiment of the invention, is phenyl or pyridyl, each of which is
20  substituted in at least 1 position ortho to the point of attachment of Ar in Formula I,
and optionally substituted with up to 4 additional substituents;
R is absent.
R, s selected from optionally substituted alkyl, optionally substituted alkoxy,
and optionally substituted mono or di-alkylamino.
25 The invention also includes compounds and pharmaceutically acceptable salts
of Formula I wherein Ar, R, Ry, Rz, R3, and Ry carry the following definitions.
Ar, in this embodiment, is selected from the group consisting of phenyl,
naphthyl, pyridyl, pyrimidinyl, pyrazinyl, pyridizinyl, and thiophenyl, each of which
is substituted with up to 5 R groups.
30 R is oxygen or absent.
R\, R3, and R4 are independently selected from hydrogen, halogen, hydroxy,
amino, nitro, C;-Cg¢carbhydryl;, C;-Cgcarbhydryl;-O-, mono- or di-C;-
Cecarbhydryl;amino,

12



12 WO 02/ 096421 PCT/ US02/ 16529 C3-Crcycl oal kyl 2( Co- CAcar bhydryli),

C3- C7cycl oal kenyl 2( Co- C4car bhydryl 1), C3-C7cycl oal kyl 2( Co- C4car bhydr yl
i)-0, C3wOnieyweddonl kenyl 2( Co- C4car bhydryl i)-0-, hal oG - @ecardobyeteyl| i,
hal oCl Cécar bhydryl , , and -S(O n(C1-Cécar bhydr yl 1), where each
carbhydryli is in r.ai gh che C in or 1 or nore
5 doubl e or ?F]"‘iﬁcg’ ﬂ%’ﬂgé" 4 ygr)ﬂas{;bgfﬁylc[?fﬁgﬁnﬁlﬁ((‘s%%?’?’%‘ﬁ‘?ré{g)’vm' th one or
Tore LSt £l eehlcRoal IRORTHR i) Q53@Jﬁvefﬂlmmﬂﬁmo-bydifwﬁrylﬁm cyano,
G - C4al koxy, = ari no, "and nono- “or di - Is)égm no, d where each
C3- C7cycl oahMy@QCmdﬁﬂnglchel)@@&ﬁﬂIbhmdfﬂ i, @ns%/ M¢yCm§B§wﬁm¢)ed by one
or nore substitue ependent | I Y o,
cyano. L OHarkSay: CubRERT B 0pstiser i3 gn| RUP RN ERC TS mBE; o

sel ect ed; f r gsablder tﬁpmmma@ sl $¢ drikgbstituteKBesubBttutéd with 6nd srde@endent | y
sel ected at each occurrence fromthe roup con5| sting of - CH2-. -CHRD-,

-0-, - C(=0)substitagrisyndependenity phosen fypm halogep,. hydrexy= o fy¢yane, C@(C@}
-S(O nNH-, H d
- N(RD)S? On ;Qrﬁmlosa(nq)oxﬂ Niip @9“%@3)?“ glyg{] ?n eebeeeagﬁ%cjgid a]kN ?( at eacﬁm

occurrence Cl;@moa&enjzlglsbptmmﬁyesmbdxtcmd bpoye br mooy sdbethteemsyn:lepmdgnubp ps

whi ch are saturated artially wunsatura aromatic, which

further sub%‘lqs?'hfrg@hﬁf 25N JHETRYY: FED &£ Y3 ?&‘g%‘f‘ﬁ‘f’ﬁ)érﬁ‘%‘"? 18 R9a A ga&:s’el ect ed
from hajpgep, )& droxy, am no, cyano, C - C4al kyl, Cil-C4al koxy, nono-
or di- (C(:lp mgﬁkéﬁngﬁn(yno and -S(On(al kyl), wherein sai d 3- to

7- menber ered hetBg mcsyh:bted fgxrmﬂlpsgr@mcmslﬂtnig QmeRct an@3Yhet er oat on( s)
i ndependently se

carbon, RA 13 | néaperrerdRg L srigue A sabh sbirabE PP HE R gt

cyano, nitregy,25. d}ﬂt[gl Cb Cﬁ,tch(ayl ,-cbf(byd Cls(@),al kopy,, -Ngglr QXy(=ORIHNO
Ci - Coal kyl 6st|tuted wth RB, C2- C6al kenyl substituted wth 0-2 RB,
C2- CBal kynyC(#@leBiu tuted wWith 0-2 RB, C3- C7cyc| oal kyl substi t4Pd&Ki.t h 0-2

Subst 1t Ut e SIS Q)Cgé S %Cééifk;ﬂ‘%’ Qoo W0 - gkfg@nk,?ﬁ)!

- N( C1- Coal kg] 1), oeR- Coal kyI ) Wnere each - CBal kyl is i ndependent |y

substituted with, 30 _0-2 RB, and Y RB is |ndepend sel ected at
each occurrence Vr%ﬁ%f‘éﬂﬁ?ﬁe“q’??ﬁ}‘ splccted eachhOCCHRRERGS, rm@r%afayhzw ,

C1- CAal koxy meiBBRd cBfbodiclicot hERflc¥id #BLHRO which are saturated, partially
unsaturated, or aromatic, which may be further substituted with one or more

20  substituents independently selected from halogen, oxo, hydroxy, amino, cyano, C;-
Caalkyl, C;-C4alkoxy, mono- or di-(C,-Csalkyl)amino, and -S(O),(alkyl), wherein
said 3- to 7-memberered heterocyclic groups contain from 1 to 3 heteroatom(s)
independently selected from N, O, and S, with remaining ring members being carbon.

Ra is independently selected at each occurrence from halogen, cyano, nitro,

25  halo(C;-Cg)alkyl, halo(C;-Cg)alkoxy, hydroxy, amino, C;-Cealkyl substituted with 0-2
Rp, C;-Cgalkenyl substituted with 0-2 Rp, C,-Cgalkynyl substituted with 0-2 Ry, Cs-
C;cycloalkyl substituted with 0-2 Ry, (C3-Cscycloalkyl)C;-Caalkyl substituted with 0-
2 Rp, C;-Cealkoxy substituted with 0-2 Rp, -NH(C;-Cealkyl) substituted with 0-2 Rp,
-N(C;-Cealkyl)(Cy-Coalkyl) where each C;-Cgalkyl is independently substituted with

30 0-2Rp,-XRc,and Y.

Rp is independently selected at each occurrence from halogen, hydroxy,
cyano, amino,

C,-Cjalkyl, C;-Cqalkoxy, mono- or di-(C;-Cjalkyl)amino,

13



13 WD 02/ 096421 PCT/US02/16529 -S(O . (alkyl), halo(Cl-C4)alkyl,

hal o( C1- 4) al koxy, -CO(C -C4al kyl), -CONH(Cl-C4al kyl), -CON(Cl -C4al kyl) (
Cl- C4al kywp,020%3e1 and Y. Rc and RD, are the sane or diff ecarntSe2/asdo ar e

i ndependently sel ected at each occurrence from hydrogen, and strai ght,

branched, and cyclic al kyl OURS nd 5 | oal . kyl ) al kyl i 1

to 8 carbon Sé%@kyl&nd cgﬂ9§1'¢§@k¥€ro o]i’(IB‘ﬁ'(g‘? ]EMZ dgu%(g{eco:)tfs aky, gnang

bonds, each G@Nﬂt@flmalkﬁp 8 p@}amﬁ?ﬁr‘@ -ORKk 8 -KREtahary. substituted with
y

one or nore substituent(s) independen sel écted from oxo, hydroxy,
hal ogen, cyano, RoamdRpGre B&ahake oy diffasers. ansrarglindepemdentdy $@}¢°)‘ tigach

-NHC(=0O) (C, - Cbal k -
NS0 (caectangrgm g gd %%é o penedcipg ity edupyapg.
-S(O " N(ﬁl @@albkmt?fi))él@l-éﬁﬁ@éskyé\)mg 20618 Zarban droms| snd cuhefising eaiolor oaebect ed at

each occurrence from0, 1 2; Not all of R1, R2, R3, and R4 are
unsubst i t ut Beredquple oriEplsdondy, paghfofhictib to & arbomatomisanay bg WFBAT 15 such

conpounds V\%\Jr?stxtlﬁ?edr»@fﬂﬂ;ﬁee& h&e ugm&m&mﬂg S&angﬁfy'%ie@teherom bXo %sgmw

enbodi nent i nvention I nc es conpoun armaceut i cal
accept abl e Balbgen, oianspammbaCJ €6alhoxymrmho%nda' (é:bﬁaaikylamdmm -NEHC(56hé@y| or

pyridyl, each of which | RAin at least 1 position ortho to
the point Gealletl}, abi e lﬂi)ﬁr b({quT—%F‘]r]Fﬁﬁa and optionally substituted
W ih upid 0 AEQAE A3, Blogierbsiky eé@)fﬁﬁ(&OWﬂS of this

enbodi ment inc e those iI'n which i S absent R3, and R4 are

i ndependent 13(O3N (€¢{Cedkfll)(63n(fdaﬁ(y§r nnde,c ambn thdg)eoﬂeml)y sehrytstd@gemh

i i) hal ogen, i v) Cl-C3al koxy, v) (C3-Crcycl oal kyl)Co- 25
CBaI kyl , ?CCPE% é&%?’og Co- C3al koxy, vii) mono- or

-(G - C3a| kyl') aNbhai of/RuIRZCmCﬁhﬂkp@h kyibubsauebd Ayl Ghd Gabhall oRRK ARy adier ei n
each of iii, iv, v, vi, and vil is unsubstituted or substituted by 1-3

groups |ndeBeh@é¥YﬂT%C@hosen from hydroxy, amno, cyano, and hal ogen. The

i nventi al so i t C I 30
accept aﬁe sal tsgg‘#h ‘% pO%ﬁﬁs \?JA%“% quéés M%cgmg%tgpﬁ ,dk?irj\}&t KI S
enbodi ment, is phedtytaincemimdimehyithe maexhlcmmead@honﬁ)oandmﬁt uted by RA in at

| east 1 p05|t|on ortho to the point of attachment of Ar in Fornula |, and
opti onal |y Bhs@ereutically aceniaklp salis of gl Brid Wgh émmgm Wpr s

phenyl or pyridyl, each of which is substituted by R, in at least 1 position ortho to the
point of attachment of Ar in Formula I, and optionally substituted with up to 2
20  additional Ra groups.
Preferred compounds of this embodiment include those in which R is absent,
and
Rj, R;, and R, are independently selected from the group consisting of i)
hydrogen, ii)halogen, iii) C;-Csalkyl, iv) C;-Csalkoxy, v) (Cs-Cicycloalkyl)Co-
25 Csalkyl, vi) (C;-C;cycloalkyl)Co-Csalkoxy, vii) mono- or di-(C;-Csalkyl)amino,
viii)C;-Cshaloalkyl, and ix) C,-Cshaloalkoxy wherein each of iii, iv, v, vi, and vii is
unsubstituted or substituted by 1-3 groups independently chosen from hydroxy,
amino, cyano, and halogen.
The invention also includes certain compounds and pharmaceutically
30 acceptable salts of Formula IA in which R is absent.
Ar, in this embodiment, is phenyl or pyridyl, each of which is substituted by
R, in at least 1 position ortho to the point of attachment of Ar in Formula I, and

optionally substituted with up to 2 additional R, groups; and

14



14 WO 02/ 096421 PCT/ US02/ 16529 Rc and RD, which may be the sane or
different, are independently selected at each occurrence from straight,
br anched,woro2oyabki ¢ al kyl groups having from1l to 8 carbearatsomsss2ahi ch
al kyl groups may contain one or nore double or triple bonds. Preferred

ds of thi I ' d h wh
conpounds of thig ¢ D »\'/hr}ghu o alt]}beuo%?neo %rf? rent ar‘efl%gﬁéjea; sgﬁ&er?iat)

i ndependent |y se e rom e St ng o

hal ogen, i iéachGécurfehad ke, stﬂa&%:t GarfcBad, oo xyclic\iik ¥l GBoupé tyieing dtony | Y&®- C3al kyl ,
vi) (C3-C7cycl oal kyl) Co- C3 vii) nmono- or di-(Cl-C3al kyl)am no,

Vi i i) Cl- C3hearern agms, wieh pkyl & pnpma&r%&rlﬂmy OTWQ&@?WI%%dHPGbePF‘$ iv, Vv,
vi, and vii is Uﬂ%rébr%h'éoﬁgp%gn@ oﬁﬂr?éé%és F@dgs\/mo%%%gfeww, Rng@@mq@tly

chosen from hydr oxy, , cyano e 1nvention I's al so
directed tOmdepqndemtyssewnuhdphahn‘m:gtm:pccahshgnngocofep)hadirbgen,Salhah)geri iBpCpul a A

which R t nbodi t he i. i j h |
oyr i dyl + cabHIRH. i rCrtkory kb (Gr EraaplohEateabsl ot (GosrorbagpERe 1o
the point 0& Atdx CW%O% OF ditcher, iy %lZartmontufbe‘? %rfsa%rk&% $8! egt ed

fromhalogen cy nitro, haothG , halo al koxy
hydr oxy, anCﬂmloalkpxy;Guhéwlln €@gh @Sai ey vi, -vmamwrlvylhtute@&rcswmmwlbwl

e S Y e U e

i ndepengent | y setr%:fheehti‘dhqgrhrsbair@eeduo )&gfcbﬂndsﬂdﬁdr aletfiéally@Bicphdtyd |
hal o( C1- C6) al kox ydroxy, am no, Cl- - Coal kenyl , C2- Coal kynyI

C3- C7cycl oa$all<t§/I0flg@mﬂC%WWb@ﬂT@ls)@ie@élal kyl, 20 Cl-Csal koxy, and nono- or

C1- C6al kyi nd d |y 58 o t h
grOl(Jp conai sy )ngﬂ%j?r?try&nbgﬁm% tofRﬁ'e %&grft%%é?spp%@g rbt pggag%bﬁ)?“{hr&@%t €

Cl- C3al koxysubMitu{ed3n ai7leyst loﬁélbksﬂldr(:@rthcﬁ%ahé(yd)mt o a)tachment of Ar in Formula I
(C3 C7cycl oal kyl ) Co- C3al koxy, vii)_ nono- or deM(‘Fél C3al k am no,
viii)Cl- Csh‘é{l‘BaISRW““e&hiFl?%d @me@w&%aﬂya%ﬁqw logF € e)é (B‘P‘Oi(?r iv, Vv,

e sands | chiaty WEHRS! koo, LaiRRSLELIRGL by claipyBoURe, %gggn@rdent'y

chosen rom cyano ogen. Preferred co
this class aigdiichdedky%r@ua’nkﬂZCl €6z>tl€\’oxyamd:l Mone- orrdnd@pé@:dbyibdnyneeh@ct ed at

each occurrence fro the oup cons in
“NH, -NRD-© 1tuted&'mb§ ﬁé‘ édg m@? g%)stltuentsgr(‘{peﬂg%(ngb)selecth frpgl aI s 0

pr ef er red tﬁ@@geﬁccﬁng iRpo, waq@)gmm(@d&e}(&@t hydbely, ahfino,igydependent | y
sel ected at each occurrence from drogen, and strai ght, br anched, and
cyclic al kst@ﬂd@p*@@E&ﬁwl(@y@b@&YﬂWI @ﬁ@ﬁ-\}’ﬂogﬂwhﬁ@} CheagloalkyDCy&sglkihr bon
atoms, #d ¢, _cgalkoxy, and mono- or di-(Ci-Cealkyl)amino.
Ri, R; and Ry are independently selected from the group consisting of 1)
hydrogen, ii)halogen, ii1) C;-Csalkyl, iv) C;-Csalkoxy, v) (Cs-Cicycloalkyl)Cy-
Csalkyl, vi) (C3-Cicycloalkyl)Co-Csalkoxy, vii) mono- or di-(C;-Csalkyl)amino,
viii)Cy-Cshaloalkyl, and ix) C;-Cshaloalkoxy, wherein each of iii, iv, v, vi, and vii is
25  unsubstituted or substituted by 1-3 groups independently chosen from hydroxy,
amino, cyano, and halogen.
Preferred compounds of this class are those wherein R; 1s—-XR¢ and X is
independently selected at each occurrence from the group consisting of -CHj-, -
CHRp-, -O-, -C(=0)-, -NH-, -NRp-, -C(=O)NH-, -C(=O)NRp-, -NHC(=0)-, -
30 NRpC(=0)-.
It is also preferred that R¢ and Rp, are the same or different, and are

independently selected at each occurrence from: hydrogen, and straight, branched,

and cyclic alkyl groups, and (cycloalkyl)alkyl groups, having 1 to 8 carbon atoms, and
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15 WO 02/ 096421 PCT/ US02/ 16529 containing zero or one or nore double or
triple bonds, each of which 1 to 8 carbon atons nmay be further substituted
wi th one wo mawo@2substituent (s) independently selected framuseieshydr oxy,
hal ogen, cyano, am no, C, -C6al koxy, and nono- and di (Cl-C6al kyl)am no. 5
More prefer kI omthe
group consrégo?lrlté{nmngfz k@&%ﬂ@B?%&%@é %@Jtﬁﬁﬁﬁ&%na& e?ﬂFﬁﬁg‘_ﬁE}%‘éﬁﬁé‘ grbglﬁrd RD, are
the sane Oﬁtoﬁllls fnfagrtxerftn;theirsdbsntmed wilh @R de ntolrey substi@entex) uadeperateht]pcc ur r ence

from hydrog and straight, Qhranched, and cycljcg, al k oups,

(cycl oal kyl 36 CWIf“ﬂPBﬁ?ré‘yd ih%ogei” FHng- %Wﬁoﬁl'gﬁéh%xy’ g\%g@l}?ﬂaﬁ rﬂa ng zero
or one or n@fecqg&gldﬁ"g,r triple bonds. 10 A particul ar aspect of the
invention is ditected to conpounds of Formula Il X R3 NRg RYl | R Ar
Formulad 1l or aMorﬁapmﬁﬂwly |X:éas|ih9emodfeplwableete§at ¢achipeewresince fiom tRe | R3, and

R4 carry the defini ion h f r rrpou of Far nmul 15 1A above.
Rx and Ry agrgu]?ﬁ%“siﬂ ?fT P re ap ggﬁer?ﬂggc ‘@@r a&t é% from a)
hydr ogen, anme(&—_c@fé?entCBﬁi ¥ |mdeEE§€Heﬁb] Sé]écﬁé(ﬂﬁttea@lﬁ o&fu&@ﬁ&?ﬂlﬂorﬁ{ Kpdro@hQups,

cycl oal kyl groups, ggycloal groups, havrn? to 8 carbon at ons
and cont ai narw!gstrmhb b@:mc @ndzmclm!ﬂbsﬂ@r@wsmddpw%hﬂ kyd geavpsshayiiech 1 to
8 carbon at rthe tituent(s)

i ndependent ,?5‘18111?, gn*a Jon?a“ﬂﬁé %érgtﬁ?gﬁ%%gl%%gﬁendg%@e%b‘p& Cl- C4al kyl,
Cl- CAal Koxy, andArpaﬂR:ulz@ laspibr of(thd irfvéati deyils direttad 1o @omipdunds 8F Fdrmula- Irenber ed
carbocyclic or heterocyclic groups which fre saturat ed, 25 partially
unsaturated, or aromatic, which may |be fufther substltuted with one or nore

substituents i ndependent I y sel ectednro al oggn, hydroxy, am no, cyano,

G - C4al kyl, C, -C4al koxy, and moRGZ orYdi - .- C4al kyl ) am no, wherein said
3- to 7-nmenberered heterocyclic group confain from1l to 3 heteroaton(s)

i ndependently sel ected from N, F@ _remaining ring nmenbers being
carbon. 30 Preferred conpounds of FOr mul all are those wherein R1, R3 and
R4 are Formula II

or a pharmaceutically acceptable salt thereof.
Ar, Ry, R3, and Ry carry the definitions set forth for compounds of Formula
15 1A, above.
Rx and Ry are the same or different and are independently selected from a)
hydrogen,
b) -(C=0)C,-Csalkyl; and c) straight or branched alkyl groups, cycloalkyl groups, or
(cycloalkyl)alkyl groups, having 1 to 8 carbon atoms and containing zero or more
20 ‘ double or triple bonds, each of which 1 to 8 carbon atoms may be further substituted
with one or more substituent(s) independently selected from:
i) halogen, hydroxy, amino, cyano, C,-Cjalkyl, C;-Csalkoxy, and mono- or di-
(C,-Csalkyl)amino, and
i) 3- to 7-membered carbocyclic or heterocyclic groups which are saturated,
25  partially unsaturated, or aromatic, which may be further substituted with one or more
substituents independently selected from halogen, hydroxy, amino, cyano, C;-Cjalkyl,
C;-Cjalkoxy, and mono- or di-(C,;-Csalkyl)amino, wherein said 3- to 7-memberered
heterocyclic groups contain from 1 to 3 heteroatom(s) independently selected from N,
O, and S, with remaining ring members being carbon.
30 Preferred compounds of Formula II are those wherein R;, R3 and R4 are

independently selected from the group consisting of 1) hydrogen, ii)halogen, iii) C,-
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i ndependently selected fromthe group consisting of i) hydrogen,
ii)halogen, iii) Cl- 16 WO 02/ 096421 PCT/ US02/ 16529 C4al kyl, iv)

Cl- C3al kowg,02Mp64C3- C7cycl oal kyl ) Co- C3al kyl, vi) (C3- C7cy@caalsey/gseo-

C3al koxy, vii) mono- or di-(Cl-C3al kyI )am no, viii )Cl C3hal oal kyl, and i x)
Cl- C3hal oal koxy, wherein each of vii is unsubstituted

or substit uEadkhyiv) LisCyHosps vi lﬁ@eﬁe‘ﬁ’ﬂl@ﬁmwceﬁélgw wabﬁﬁ?hgv%gl@ﬁlkyﬁgim oxy,
0X0, cyano, - al ) 0. An
addi ti onal e%(ogsl' Vlﬁ?x%?n? hg?:ﬂﬁgﬁhﬁﬁﬂylﬁ@ udggl)ée oun% k%’ld Bﬁ‘ e

phar maceut i Claloalkas ¢ ephabineasiabf 8i, m‘f, veof,rmod aiilis pnabetitated dRbpbsiBytediry R4
carry the finitions set forth f Formula I A Rx an

erbodi ment b SRUPS AGERFAAEHIY SHiosen FamLBHRESy hyfioKr 21t caﬁﬁo dm&@ﬁ@xy,

[ ndepenc_i,entgr){,,,@egrﬂ%grq) foggmcla@ aMagEss. b) - (C=0 Cl-Csal kyl, and c)

strai ght or branched al kyl groups,” cycloal kyl groups, or (cycloal kyl)al kyl

groups, having 1Anoadiitiomal bembedioest enfd thﬁoritl‘edntibngirzhnbs ocompuadsioandl e or

t | e bond h..of t tituted
i Lh one. orPIHEFE-UEU! EGEREDE) e AGFRERRRL JPCETCkechs (PO bR,

hydrOXy, andefiticn¥ 38Tortkfor@mikld 1A.CL- 15 C4al koxy, and nono- or
- (Cl-CG4al kyl )am no. Ar is phenyl or F yridyl, each of which is nono-, di-
;

or tri-substitutBxang R, iRAhis e(rw@dw%a heequnﬁencme Thﬁ samsyorgitfereat and f or

pos 11 oite. ove REEPHRAS Koo rpAE E IR RO TGt M Brblor ¢
subst i t ut edbraéhed alksyl lgﬁdfp@ecr}dmmw g&ﬁip@%ﬁdyc&ba]ﬁﬂ@dlky]%?mﬁ[fse hmng n Qmst he
group consisting of - CH2-, - @) NRD- ,

-C(=0) NH-, a&on@tp\mg)and gome(qg@ero obmre Npﬁg(or@ple bpngﬁdaazh gf g{hlc’h 1to
! ndependenté Va6 Gl g-f.a{“%h f%l%fm;]liﬁ%ﬁﬁltédr Qfth Bne! Br fhore® sﬁ%ﬁﬁ%ﬁ&%

car bocyclic or heterocyclic groups are saturated, partia
unsat ur at edmdependasmkyasé:lecteo?\kﬂrmh rhalogbe, hydrokegr asmmsm)taub,ed:w@mlkybn@,-or nor e

substi t yent depe dently sel from hal ogen, oxo, hydroxy, am no,
cyano, ‘%1 Ciﬁ":l %fn%loka 98"{'}@?}9])38}‘"% (Cl1- C4al kyl ) ami no, wherein said
3- to 7- rrenbereApQ pheh AR P ?‘ﬁhjfl%&h%%l&ﬂ@hﬂiﬁ J&-08F di-budbsdrubRtt witiprE, 0N S)

i ndependently 30 selected fromN, 0, and S, with remaining ring nenbers

bei ng car bofwhiehhehries the defRption set fork ferempennds ¢ffRorenta 1AQrvithathe proviso
| ndependent ot sele£6L5g Bl peIRURTEURE5 0L B or ARGER o HARAGRLON
Formula II is substituted.
20 X is independently selected at each occurrence from the group consisting of -
CH,-,
-CHRp-, -O-, -C(=0)-, -C(=0)O-, -NH-, -NRp-, -C(=O)NH-, -C(=O)NRp-, -
NHC(=0)-, and -NRpC(=0)-.
Y and Z are independently selected at each occurrence from: 3- to 7-
25 membered carbocyclic or heterocyclic groups which are saturated, partially
unsaturated, or aromatic, which may be further substituted with one or more
substituents independently selected from halogen, oxo, hydroxy, amino, cyano, C;-
Caalkyl, C;-Cjalkoxy, mono- or di-(C;-Csalkyl)amino, wherein said 3- to 7-
memberered heterocyclic groups contain from 1 to 3 heteroatom(s) independently
30 selected from N, O, and S, with remaining ring members being carbon; and R¢ and
Rp, are the same or different, and are independently selected at each occurrence from:
hydrogen, and straight, branched, and cyclic alkyl groups, and (cycloalkyl)alkyl

groups, having 1 to 8 carbon atoms, and containing zero or one or more double or

17



groups, having 1 to 8 carbon atons, and containing zero or one or nore
doubl e or 17 WD 02/096421 PCT/ US02/ 16529 triple bonds, each of which 1 to
8 carbon woanwosmy be further substituted with one or noreTaoyIés2ueNnt (S)
i ndependently sel ected from oxo, hydroxy, hal ogen, cyano, am no,

Cl1- C6al koxy, . nono- or C4al kyl ) am no, - NHC(=0) ( C1- Cbal kylzl - N( C1-
C6al kyl )C(-@P(@Qléﬁ’aﬂafikwﬁ Whlefhd tp 8 cgripnIPT BAY bp ﬁa%bsafut%\ivg eP%es are

o, %o Bl VSBHER A o kA gty Bt ] 7o
havi ng 1 toaeroaCbﬁ?@alhd)mmoandombf(CmGaalhgl)mmo bﬁ‘H@(;q(b)(@kaﬂlleyl))rN((flr-i ple

bonds, each_o ar atons may be further substituted with
one or nor&s ("B&é}if(?@ﬁ(yﬁ ndently sel ected from hal ogen, hydroxy,

am' no, cyano, 1pre§¥re@%hlﬁbhnds% thid 19X, th@é?:%l'i@?&ﬁ R0k a) hydrogen or b) a
-(Cl-A)alkylamno. Ry, is preferably, a straight or branched a

gr oup, a cystamght onbragchmi@kyl@roum emlo@lkmrwsmﬂ (Cwloﬂbyl)dbﬂmr@ip \ﬁmhch

gr oups haV| é % s rl on € ogrs % onteH ni ng zerg or nore @ffgl e or
triple bond®, VeSeH l*ps 000 AAINS WG FAEARRE 2680 P PRI i ¢ ut ed
Wi th one or triphy @orﬁiub@dchtotﬂwl&hs) td BaapRndesths Ynaydeduithér shbstitaemvial egen,

hydr oxy, am no, cyano, Cl-C4al kyl, Cil-C4al koxy, and nono- or di-(Cl-

C4) al kyl anﬁ’fn@OTCA&“bP%tuﬁH@Mmde@?ndSWY d¢iectednfiom halagen hydroxy, aminps¢yanas ed

W th sufstigu currence from hal ogen,
cyano, fnblstr(tc:) % (Q&iee%g‘%ﬁ@ﬁ‘?}ﬁ" al of‘f&?&lt@ ﬁ%g%(}?}?ghydr oxy, am no,
Cl- Ceal kyl , C2 CBa,hkpfeféralea 20hi £k @k kyanyhed zﬂByl@?@;p;b@gélbgdky] groups or

(C3-Crcyclo Cl- C4al ky 1- C6al koxy, and npno- (C
1- CBal ky! )a ﬂea&ﬁ%alkﬂ@gram ep& %fr‘?éh’F‘ha’é’,b‘BﬁB%‘H%V%%F%@P’éatoms&'?f‘t he group

consi sting Qfnaifih "z%ed?’m(;}éldgﬁlﬁg or o 1%d§ éach thw%ﬁllktg@’oarbon atoms
(C3 C7cycl oal kyl') Co- C3al kyl C7cycl oa ky ) Co- C3al koxy, nono- or

- ( C1- C3al gy bafuirther s@t:m&mwmbkwr mmdumﬁuaﬁ(smﬂap@dbmm@plect@drt icularly
f f th | d
e B R b i LS B B

Cl- Ceal kyl , cpalkGRnfideycl oal kyl, or (C3-Crcycloal kyl) Cl-CAalkyl. 30 Ar is

phenyl or pyrldyl nono-, di-, or tri-substituted with substituents
i ndependent | y sebeistRhgndior @xafylomenes dhcer tirsyhstitaled yam, suhslitegnts- C2) al kyl |

nal o( C1- 2} Loy Wil e c M @Bure e G been Ly M Nato@)) oN0- o

ar-e Cs)alkyl, halo(C;-Cg)alkoxy, hydroxy, amino, C;-Cgalkyl, C,-Cealkenyl, C,-

20  Cgalkynyl, C;5-Cqcycloalkyl, (C3-Cqcycloalkyl)Cy-Caalkyl, Ci-Cgalkoxy, and mono- or
di-(C;-Cgalkylamino.

Ri;, R3 and R4 are independently selected from the group consisting of
hydrogen, halogen, C;-Cjalkyl, C;-Csalkoxy, (C;-C;cycloalkyl)Co-Csalkyl, (Cs-
Cscycloalkyl)Co-Csalkoxy, mono- or di-(C;-Csalkyl)amino, C,-Cshaloalkyl, and C;-

25  Cshaloalkoxy.

Particularly preferred compounds of this class are those wherein Rxis
hydrogen,

C,-Cealkyl, a Cs5-Cscycloalkyl, or (C3-Cscycloalkyl) Ci-Caalkyl; Ry a C-Cealkyl, a
C3-Cicycloalkyl, or (C3-Cocycloalkyl) Cy-Caalkyl.

30 Ar is phenyl or pyridyl, mono-, di-, or tri-substituted with substituents
independently selected at each occurrence from halogen, halo(C,-C;)alkyl, halo(C;-
Cy)alkoxy, hydroxy, amino, C;-Csalkyl, C;-C,alkoxy, and mono- or di-(C;-
C,alkyl)amino.
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C2al kyl )am no. 18 WD 02/ 096421 PCT/ US02/ 16529 R1 and R4 are independently
sel ected fromthe group consisting of hydrogen, hal ogen, Cl-C3alkyl,

Cl- C3al kowy,02vesiet or di - (Cl- C3al kyl ) am no, C1- C3hal oal kylpCT/Em02/16529

Cl- C3hal oal koxy; and R3 is hydrogen, hal ogen, or nethyl. O her pref erred

val ues of Rl for_conpgunds and salts For all include. 5 neth met hoxy,
ethyl and et hoxyR IP’PH‘EReF“ieéB depepgan “YCSSPPEICH?W‘BN? BOPP CORSITMERY “F%?Prrul all

i ncl ude propybsen@id ROa1KH, Rf,o@}‘allkc?\g‘ %noDBPchgltgdlﬁﬂf&HMb et bmaq@dnﬁo
propyl -i soprop 2 ani no, ° propyl met hyl but am™no, propyl-benzyl -am no,

propyl - ( 3- pwd@ycmmoyy,mm,shpdmgyﬁ hetoggn,-camiatieyl. and pr opyl - but yl - ani no

groups. RxRyN- c |na s in 1 ich Rx is hydr and RYr

cycl opr opyl met hy&%Fpﬁ? g"@”r@é"ﬁﬁ%“&?’@ﬁﬁ"%aﬂ# sgﬁf)@dﬂ%ncacr]%on atoms are
particular | ey hihed, ethgranaeimaynds of Formula Il it is also preferred
that R3 is hydrogen or chloro. Preferred values of R4 include net h?/I

ethyl, nethoxy, ﬁm@riRM rambipations fgs comppounss iof Formda bt isrlyda propy

parti cul arl r 5 A fu f ncl udes
conmpounds o%/mﬁg 06? yf f"fr}no Qrol%f %?'}%qém%g{h&gg&&% Rfc%‘;/l k@gl%ggr nu n:g 11 and
t he phar macgriepylc@lmythgibaspl-ahine, prdplisbdnagir&nino, pRopylREpyRtlyli8hylxnd R4 carry
the definitions set forth for conpounds of .20 Fornmula LI, above. Ais CH

or N. R5, REMNgnproRyl-gthy-amigeaddserypury-amjee swups- RakivdhcAmbmplaes in

hal o( Clpy CA a

C1- Coal {<oxy‘)vm(c Qix’ ‘8@2{1’%%&}3“ &%%gx ﬂﬁé}ﬁ orfgﬁ{B r%%hg?%ﬂ(??@ﬁ?ﬁ L‘?Y'?%m no,
or ii) Cl-Chad &yarbori atﬁmszﬁeﬁatmmpre&amﬂ of which is further substituted
with a 3- to 7- rrberedc cl het er.oc i ups which.is
saturated, parti ‘Prlﬁ?"tﬂ‘i’gﬁ stﬂggzc “]agq “é? s preder }' ﬁ‘qﬁﬁy T08CT O P
substituted wit hpRAGeAvallRE Bf Ryhr%iddelﬂﬁé?ﬁyﬂ étﬂgeﬁﬁﬂﬁﬁwétﬂo@e hFh Rl oM

haI ogen, oxo, hydroxy, am no, cyano, - , Cl-C4al Koxy, and nono- or

-(C1- Methyl ethyl and bromo are partlcu]arly preferred

15 A further embodiment of the invention includes compounds of Formula HI
Rx R3

Formula 111

and the pharmaceutically acceptable salts thereof.
Rx, Ry, Ry, Rs, and Ry carry the definitions set forth for compounds of
20  Formula II, above.
AisCHorN.
Rs, Rg, and R; are independently i) hydrogen, halogen, cyano, halo(C,-
Cjy)alkyl, halo(C;-Cj)alkoxy, hydroxy, amino, C;-Cealkyl, C;-Cealkoxy, (Ci-
Caalkoxy) C;-Caalkoxy, or mono- or di(C,-Csalkyl)amino, or ii) C;-Cealkyl or C;-
25  Cealkoxy, each of which is further substituted with a 3- to 7-membered carbocyclic
or heterocyclic groups which is saturated, partially unsaturated, or aromatic, which
may be further substituted with one or more substituents independently selected from
halogen, oxo, hydroxy, amino, cyano, C;-Caalkyl, C;-Csalkoxy, and mono- or di-(C;-

Cjalkyl)amino.
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C4al kyl )am no. 19 WD 02/ 096421 PCT/ US02/ 16529 At |east one of R5 and R7 is
not hydrogen. An enbodi nent of the invention is directed to conpounds of
Forrmul a WD o2wb@eein Rx is a) hydrogen or b) a strai ght orchrnasozingd al kyl
group, a cycloalkyl group, or (cycloalkyl)alkyl group, having 1 to 8

carbon atons and ai ni ze re double or triple bonds, each of
which 1 to 8 car‘%g PB?T%% 7]]88PEW3$0gegUbStl tuted with one or nore

substituent (s) iAsepfddendnk )bf&ﬂé eflctioh rl@Iaix’@éthQQSFbompl&MﬁUsOkSB’Foﬁxﬁﬂlﬁl(HI cyano,
Cl- C4al kyl, C1-C4al kox and nono- or di- - &4)al kill am no.

strai ght  orwhsreinc Redisa) Hydrages g5, baa é?@%ﬁa‘l’ﬂ@ﬂaﬂ%uﬁi ylogroup a C)’Cloalkyl
| oal kyl |
Se7o or morBur (HRBTSRED SR, Ritide 1 80 8 R A AREGEAA AT

be furt rier mu:lasdmxblet edmp/u: thondg)ecaol ofowlecls ubst Staaemm( sthmisnelep dadenhdry
sel ected from hal dr oxy am no, 1- CAal kyl %4f1| koxy, and
f1a

gen, yano,
nono- or dlsuPﬁﬁu )"e‘i’ltll’()ﬂ"grﬁrn@orel?iu‘)éﬁﬂlepﬁs m eﬁq‘i‘ﬁgmbfrﬁﬂﬂ?tﬁ%rﬁo%
i nvention, ndgpehs S . e nsj. S of
hydr ogen, h@lr goédgh,gm @;&Pflﬁoxy,%le@ qa%Cl C'4) a;IgE&){}h Eal o} Cl:]clooc};raltdliggy, and
Cl- Coal kyl ,CamikglamGb. 6al kyI |s unsubstituted or substituted by one to
th bstit i nd tl ted f hyd , Cl-
CAal Koxy. ~am o/ aiid WORD: Camepealioh £Ryt S RIS Shydr ogen. " hal ogen.
met hyl ,jgor (Q?é]@é?%)yl)al]?ﬁ ghSup, BRh 1aRfh Fiﬂw&m&ﬁﬁmgdﬁdl&drﬁtmﬁﬁ 961’ rhérem
hydrogen, hal ogen, cyano, = hal o( Cl- C4) al kyl, hal o(C1- b@gv . 0X hydr oxy,

ythe

am no, Cl- GMN@WF mmb@m R%&)b)hWl(lQ‘bll @18 by poms paay Slﬁbﬁd or

di (C1- C4al kyl ion the inc es coppounds and
phar rraceutl%g% y &a"é%ep JUEnS * e%ef"d%—’mr{ysqec ep&qr&hé@gﬂh yge Y25 R Ar
Formul a |V #ino RyancRZE,-@an:yR@.o@,{anwxW@ddﬁcﬁnd:lotr PG -SHhilkyRndiko.f or Formul a
I A RxandRyarejomed to forma saturated 5 to 7 nenvered

het er ocycl oal kyIRiranddRac tivthisiembpgimens of the inyeation e indsaensientdy salscied ect ed
from N 50, 25 i g feESHsRuREbfh b hfbgeh, €9-Chalkoxy, halo(Ci-Cy)alkyl,

halo(C,-Cs4)alkoxy, and C;-Cealkyl, which C,_¢alkyl is unsubstituted or substituted by
one to three substituents independently selected from hydroxy, oxo, cyano, C;-
Caalkoxy, amino, and mono- or di(C;-Cy)alkylamino.

Rj is hydrogen, halogen, methyl, or methoxy.

20 Rs, Re, and R are independently selected from hydrogen, halogen, cyano,
halo(C;-Cjy)alkyl, halo(C;-Cs)alkoxy, hydroxy, amino, C;-Cealkyl, C,;-Cealkoxy,
(Cy-Caalkoxy)C;-Caalkoxy, and mono- or di(C;-Cjalkyl)amino.

Additionally the invention includes compounds and pharmaceutically

acceptable salts of Formula IV

Tx Rs
N R
Ry/ | AN )
Z
25 Ry N Ar
Formq]a v

Ar, Ry, R3, and R4 carry the definitions set forth for Formula IA. Rx and Ry are joined
to form a saturated 5 to 7 membered heterocycloalkyl ring containing O or 1
additional heteroatom selected from N, O, and S, wherein said saturated 5 to 7
30 membered heterocycloalkyl ring is optionally substituted with from 1 to 4 groups

independently chosen from halogen, hydroxy, methyl and methoxy.

20



30 nenbered heterocycloal kyl ring is optionally substituted with from1 to
4 groups independently chosen from hal ogen, hydroxy, nethyl and nethoxy.
20 WO 02/w06ade4CT/ US02/ 16529 A further enbodi nent of tRETIUSIZNMS2DN

i ncl udes conpounds and pharnaceutically acceptable salts of Formula V Rx O
RO NRA RYAR NAr, Formyla V 5 RX an ry the definitions set forth
for Formula I1. ‘%\H@“?%F“@gﬁﬂ‘ﬁ’ﬁSétth'"‘fBij’%Rrrﬁ?@Tes g%mB‘F'I'g'ﬂf/fm r pyridyl, each
of which i spHigeeutibally REepiible SHRTForher wi th RA (which carries the
definition set forth for Formula 1A), wth_the proviso that at |east one
of the positions ortho to the point Rg()f atd aBhment of Ar shown in Fornmula V
is substituted. 10 R and R4 are inqepenently sel ected fromthe group
consi sting of hydrogen, halogen, CGOnC4aloxy,.rhal o(Cl-C4)al kyl,

hal o( Cl - C4) al koxy, Cl-C6al kyl, aRd nony N di - (Cl -C4al kyl )am no. RO is

sel ected from strai ght or branched al Ky pups, cycl oal kyl groups, and
(cycl oal kyl ) al kyl groups, having 1 to 8~gafbon, atons and containing zero or
more 15 double or triple bonds, each of which 1 to 8 carbon atons may be
further substituted with one or noreFembds M uent (s) independently sel ected
from oxq, hydroxy, halogen, cyano, Cl - | koxy, am no, and nono- or di -(C
| -C4)alkyl  am n%’.(a Bég{“ﬂﬂ!i‘Fé%gg‘HB%fetgﬂbwﬁﬂéé Ibf Formula V which are
included in the A} e | S Elesald - A1 Vo | _Ry RS
R NI 20 R7 %Af’géér rrulpglﬁ{ll?é ?fn theide?beig i?r%ﬂrflgfgw(?yﬁbéﬁc%\%nﬂcg?gﬁgri bed
by For nul a Mi;, or twe-sulzstituied wsth R (whmch ®yrigsathe defimgonl edtifoith forformeta ¥9rt h f or

Formula 11 ' with ?heRf)Lr’ovﬁg 'thit na? le@gt c?naeréfythé r1])8sitions ortho to the point of attachment of

Ar shown in Formula V is substituted.

10 R; and R4 are independently selected from the group consisting of hydrogen,
halogen, C;-Cjalkoxy, halo(C;-Cj)alkyl, halo(C;-Cs)alkoxy, C;-Cealkyl, and mono-
and di-(C,;-Cjalkyl)amino.

Ry is selected from straight or branched alkyl groups, cycloalkyl groups, and
(cycloalkyl)alkyl groups, having 1 to 8 carbon atoms and containing zero or more

15  double or triple bonds, each of which 1 to 8 carbon atoms may be further substituted
with one or more substituent(s) independently selected from oxo, hydroxy, halogen,
cyano, C,-Csalkoxy, amino, and mono- or di-(C;-Cs)alkylamino.

A particular subset of compounds of Formula V which are included in the

invention, is described by Formula VI:

20
Formula VI
In the embodiment of the invention described by Formula VI, the variables Rx
and Ry carry the definitions set forth for Formula II, and R;, R4, and Ry carry the
definitions set forth for Formula V.
25 AisCHor N.
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definitions set forth for Formula V. 25 Ais CHor N 21 WO 02/096421
PCT/ US02/ 16529 R5, R6, and R7, in this enbodi nent of the invention, are
i ndependewplog/obgd2hydr ogen, hal ogen, cyano, hal o( Cl- C4) al kyiCT/US02/16529

hal o( C1- C4) al koxy, hydroxy, am no, Cl- C6al kyl, Cl1-C6al koxy,

(Cl- Gal koxy) C1- C4al koxy, or. nono- or di (Cl- C4a| kyl)am no,  or ii

Cl- C6al kyl or 1R£:6%d 9% R7, dBcthisormbpedivpnt &f ther NEHIoD BEY indgpeadeniix W a 3-

to 7 5 ne Ga C 0 | S ated,
partially ns ufé%g%?ﬁ’ L¥iﬁ]§f (F)’?}gfé Bwﬁ?l hglrrgf O%QE?‘M( qlgg}og(ub%?ﬁougd W th
one or nor e(_36a$lqbs¢?i -Cytkixy, (@déﬁpﬂmiqmtl (ﬁ@ledwcbedaohoom HidC oGeaikyldanaino,
Y o w30 7 ot
hydrogen;, 1Q.ABokietadubRAE %amyms ulEé)r\mlcﬁ VsV\ﬂ'tlFerear %d,mlyuded in
the invention, is described by Fornmila 0-1, RO ~q

R N J A K uSoturatéd 8 krdmatichi whiehrboa rtmnlfurﬁfertﬂméstltnménmtbnow oaneorRy carry

the definit t forth 15 f | d R4 h
det 1 i i onsEBRuFEh inEPERIealseBad T MBisEHIR N IoRE B rEREY (o an

i nteger fro@alkyl QCAC,kdx§, MEMhesE br diydi-C)aikylfalnikgial koxy, mono- or

di (Cl- C4al kyl )am no, or a 3- to 7-menbered carbocyclic or heterocyclic
group which is s@ttbﬁéﬁ%dln@f&ﬁ@i lapstyne AERs ardRaig nobhrydrogenar onati ¢, whi ch may
be further subst t £l ect ed
f rom hal ogen, oxé}'&hgrdrswisw of 0 “@%2’8%@’5& %ﬁd{ %% %ié?%'a l"y }?mno- or
di- (Ci1- Mainkyﬁt)oamsnms@iwdb§(1®)m(llal\ml) wherein said 3- to 7- rrenberered
het erocyclic group contains froml to het er oat on(s) i ndependently
selected fromN, 0, and S, with gemaigrhd ring menmbers being carbon, and n
is 0, 1, or 2. 25 J and K are inflepenflently sel ecfed from hydrogen,

hal ogen, cyano, hal o(Cl- C4)al/y (CLRLA) al ))xy, hydr oxy, am no,
Cl- Ceal kyl, C1-Ceal koxy, (Ci1-Rv 0\

Formula VII

In this embodiment of the invention Rx and Ry carry the definitions set forth
15 for Formula II and R;, R3, and Ry carry the definitions set forth for compounds of
Formula V.
A is CHor N and q is an integer from 1 to 4.
G is hydrogen, hydroxy, C;-Csalkoxy, mono- or di(C;-Cjalkyl)amino, or a 3-
to 7-membered carbocyclic or heterocyclic group which is saturated, partially unsaturated, or
20  aromatic, which may be further substituted with one or more substituents independently
selected from halogen, oxo, hydroxy, amino, cyano, C,;-C,alkyl, C;-C,alkoxy, mono- or di-
(C,-CsalkyDamino and —S(O),(alkyl), wherein said 3- to 7-memberered heterocyclic group
contains from 1 to 3 heteroatom(s) independently selected from N, O, and S, with remaining
~ ring members being carbon, and nis 0, 1, or 2.
25 J and K are independently selected from hydrogen, halogen, cyano, halo(C;-
Cy)alkyl, halo(C,-Cg)alkoxy, hydroxy, amino, C;-Cgalkyl, C;-Cealkoxy, (C;-
Caalkoxy)C,-Csalkoxy, and mono- or di(C;-Csalkyl)amino.

The invention further includes compounds of Formula VIII
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C4al koxy) C1- C4al koxy, and nmono- or di (Cl-C4al kyl )am no. The invention
further includes conmpounds of Forrmula VIII 22 WD 02/096421 PCT/ US02/ 16529
RX R3 \ RHOo ®Robb4Ar Fornula VII1 and the pharnaceutical |y @caramhaindses sal t
thereof. In this enbodi ment of the invention, the variables Ar, Rl, R3,
and R4 carry the definitions set f rth for Formula 5 IA Rx is a straight
or branched al kyl group, cycloalky” gro p or (cycloal kyl)al kyl group,
having 1 to 8 carbon atons and conbai ni zZe or nore double or triple
bonds, each of which 1 to 8 carbon atyns y be further substituted with
one or nore substituent(s) independeptly pelected from i) hal ogen,

hydr oxy, am no, cyano, CI 10 C4al .koxy, and nono- or

i-(C-Cal kyl)amno, ii) 3- to 7- renber ed carbocycllc or heterocyclic
groups whi ch are saturat ed, partlaIEynnmaaﬂHrated or aromatic, which may

be further supstituyted mnth one or re supsti endent

sel ect ed frB’FFF acﬁ%ﬁ%‘)‘(yaccéma Siﬂ&éﬁ coley %élgllkﬁm%(%fme@%l iy, and
mono- or di m(v@m&ﬂ@lé«vdn)ae@ag RIS §M‘R§@£r‘i‘y e deBinflich® RRSORR 96k Bdimula

het erocyclic groups contain fromIto 3 het’er oat on('s) independently
selectedfrbm N, 0, and S, with renaining ring nenbers being carbon.

Preferred conpou a alts of For la VI t.hose wh i N Ari
phenyl or pyri dyR e%%lﬁn%’f \r/vﬁfa@ﬁhfid a %ﬁlﬁour” YCloaq]@F] 1 gﬁggﬁogﬁy@ﬁkﬁt h RA
(whi ch carr geup! Mirdef 1078 Edrbaibats @k ah@Edmaihdi ZERS SithérelddhibleWr triplé he provi so

that at |east 20 one of the positions ortho to the point of attachnent of
Ar shown i nb@ilsneach of/whichi lsto &easlan atome may keifurthaygubrsiteied pith ose pemoEd at

e?:(c h O;)COC urr ﬁﬂi%ﬁtu‘éf{&@ }i&%g?c! %&*%ﬁ@%%f"”a? %h@_]ogencﬁﬁ@% ’c&achN&DC(C( O)
25'Y ancf) Z ayakyindereakent hyd sehecdrell(@f-Cedkyl)agiau) fipBc® 7f meitberdd t O 7-

menber ed carbocyclic or heterocyclic groups which are saturated, partially
unsat ur at edcaTBeCYSHe ARbGtErocYglic RO RsyWhieh a1g rS?tHeqedss aedielly ypsaraiedProne or more

substi t uent %oh{%ﬂ@%?f%a‘y%e?ﬁ}ﬁ%%@ﬁsg%@dﬂ@? &99%41110 fbbsﬂ\ﬁ@ﬁt@xy, am no,

cyano, Cl
- N( CI - C4al kindppedidetiyaselkackad fravhdakogen, hydroxy, amino, cyano, C1 Cjalkyl, C;-

Cjalkoxy, and mono- or di-(C,-Csalkyl)amino, wherein said 3- to 7-memberered

15 heterocyclic groups contain from 1 to 3 heteroatom(s) independently selected from N,

O, and S, with remaining ring members being carbon.

Preferred compounds and salts of Formula VIII in those wherein:

Ar is phenyl or pyridyl, each of which is mono-, di-, or tri-substituted with Ry
(which carries the definitions set forth for Formula IA), with the proviso that at least

20  one of the positions ortho to the point of attachment of Ar shown in Formula VIII is
substituted.

X is independently selected at each occurrence from the group consisting of -
CH;-, -CHRp-, -O-, -C(=0)-, -C(=0)0O-, -NH-, -NRp-, -C(=O)NH-, -C(=O)NRp-, -
NHC(=0)-, and -NRpC(=0)-.

25 Y and Z are independently selected at each occurrence from: 3-to 7-
membered carbocyclic or heterocyclic groups which are saturated, partially
unsaturated, or aromatic, which may be further substituted with one or more
substituents independently selected from halogen, oxo, hydroxy, amino, cyano, C;-
Caalkyl, -O(C,-Caalkyl), and -NH(C,;-Csalkyl), -N(C;-C,alkyl)(C,-Caalkyl), wherein

30  said 3- to 7-memberered heterocyclic groups contain from 1 to 3 heteroatom(s)
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30 said 3- to 7-nenberered heterocyclic groups contain from1l to 3

het eroaton(s) 23 WO 02/ 096421 PCT/ US02/ 16529 independently selected from
N, 0, andw®,02mwbd41renmai ni ng ring nenbers bei ng carbon; amrdTRSOaN2RD, are
the sane or different, and are independently selected at each occurrence

from hydr 0%@§(§/rﬁ!@9[]§§erl&itélhtmmlﬁg,@caq8@ WA TefGlrehir HUhb &S BURS cadBfl S

(cycl oal kyl ) al groups, having I to 8 car and contdi ning zero
or one or amte double or triple bonds, each of which 1 to 8 carbon atons

may be further ubstituted with one._or nore substityent i pdependent |y

sel ected from ox _,CaHéIE‘Po%ﬁ?he oY SHIerEYafl ,arﬁﬂﬁors‘fB?“JéPﬂté“j%‘i{%fE?,eaﬁ’bno- or

di - (C, - CAal Mu}j@mm@mr%_ %ﬁlﬁj-str | BeMhohed, and cyclic alkyl groups, and

- N( C1- Ceal k&)g(g;{;)%( Cl1- Coal % ), and”Z. 10 Preferfed val ues of R, R3 and
f

R4 for conp alkybgrogpsohaog mid & chikonjarpahs, ded ¢ontdigide @geror ang phal ogen,

s - ; - | C3- |, oal kyl - L kyl, Vi
(3. Croyo! oI 19l eThpleciRy e on ot 13 S BEatlor Ry po iR+
vii i) Cl- C3halteaiuked witlose brohorfekubsiitadne@) axpenduhiBr Riddteddedin 0ko,ibydsoxlyy, V,

vi, and vii_ is 15 unsubstituted or substituted by 1-3 groups independently
chosen fr onhHagdy YN0, #EeLy Colkery, EipaADOr @(C@iéﬁllkwwmﬁquwmno- or
di - (C1- C4al RN Vet dcor ' udes preferred conmpounds and
salts of Fo{rﬁ%ﬁljﬂ}}gw\ﬁﬁ' ?%%(WEQM%@G’?LQQ g‘?jr:%i ght or branched al kyl group,
a cycl o) kyl gr oBgferredrvalies o€ yR;| Rabkd/R) fdricginpguralsand kalw ofFoimtla I8 car bon
atons and c,on{ugi ning zero or nore double or triple bonds, each of which 1
to 8 carbon'it"Sfis may be further substituted wth one or nore

bstit t 6 j Lse|_ 1 ,
i by ERTERPRIRALIRC) SShRd. AR (YRR O, B

or pyridyl, Cgadkds vi) (T3-Croyeloalkyh€oHoRalkoxt, ad) miondr andi<€i-Caadkyl3amidb,

hal o Gl CoY RG] CIOR) G BRI T BRGEmAFRg! Mich. S it i
C2- CBal kenyhnsubgitutel ak kibhtutedCBy @@C%r@hgﬁhhyﬂe_ndélﬂifﬁagéﬁ@r&ﬁ'hkw eif;, - CAal kyl ,
Cl- C6al koxy, and nono- or _di g(Coé al kyl)am no. R, R3 and R4 are

i ndependent PYArQxY. 880 cxyane.dmE4abkogy oupine canglimenon gr di-(Ci3alodleminm, hal ogen,
G CERL 0L L B o 3 ) AT ST .
and Cl- C3hahiwhal koxy.
Rx is a straight or branched alkyl group, a cycloalkyl groups, or
20  (cycloalkyl)alkyl group, having 1 to 8 carbon atoms and containing zero or more
double or triple bonds, each of which 1 to 8 carbon atoms may be further substituted
with one or more substituent(s) independently selected from halogen, hydroxy,
amino, cyano, C;-Cjalkyl, C;-Cjalkoxy, and mono- or di-(C;-Cy)alkylamino.
Ar is phenyl or pyridyl, mono-, di-, or tri-substituted with substituents
25  independently selected at each occurrence from halogen, cyano, nitro, halo(C;-
Ce)alkyl, halo(C,-Ce)alkoxy, hydroxy, amino, C;-Cgalkyl, C,-Csalkenyl, C,-
Csalkynyl, C3-Cscycloalkyl, (Cs-Cqcycloalkyl)C,-Caalkyl, C;-Cgalkoxy, and mono- or
di-(C;-Cgalkyl)amino.
R;, Rz and R4 are independently selected from the group consisting of
30 hydrogen, halogen, C;-Csalkyl, C;-Csalkoxy, (Cs-C;cycloalkyl)Co-Csalkyl, (Cs-
Cscycloalkyl)Co-Csalkoxy, mono- or di-(C;-Csalkyl)amino, C;-Cshaloalkyl, and C;-
Cshaloalkoxy.

Particularly preferred compounds of this class include those wherein:
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Particularly preferred conmpounds of this class include those wherein: 24
WO 02/ 096421 PCT/ US02/ 16529 Rx is a Cl-Co6al kyl, C3-Crcycl oal kyl, or

( C3- C7cycwoakikyd4p1 C1- C4al kyl group. Ar is phenyl or pyriagirjusoons29 di -
or tri-substituted with substituents independently sel ected at each

occurrence from hal ogen, hal o Cl C2) al k 1- ) dr oxy,
ani no, Cl- C3al kyRxiset 1@yl Creioatsy org?-éh S’%@i]kgﬁééf“ﬁ% &rﬁ% Rl and
R4 are i ndepende&%@pné@)}%Fgfﬁldﬁrmhé Ngi- %rwguwﬂ&héw,mu@;mmw ogen,

hal ogen, C1-C3al k koxy, nono- or di-(Cl-C3al kyl)am no,
C1- C3hal oahh@!épend@mld seitct€B hntavhlokouyence framABiogenhlyde @ er)alkell hﬂj@(ﬁll or

t hyl t nbad t | ud bset of
Compounds GIEBORBNIGN D, Cuihv o LR MAPBY REPRITE 1 1% Ra O
Ra | Ry RyaltyBami#. Fornula I X In this enmbodi ment, Rx carries the

definition set forth for Formula VI11, and Rl, R3, and R4 carry the
definitions set Rmndrkdawrrlfdgpermmlx slectes! from gheggiowp cousistiag oRBydraged, R7 ar e

nai of o1 o) adshy LR AR - CHIRRE me¥ 2B TSl G Pl kony)

Cl- C4al kOXyandC(T,'] @;halba]k@lkyfhnﬁ%x%?tﬂrbgén) hntopen, 0@ methy). Cl Ceal kyl or Cl1-
C6al koxy, each of which is further substituted with a_3- to 7-me ered

carbocyclic or 20 Wé?’é?tb%ry‘ifp‘?@"@?@u% IFsnEiRn jiacladas i %Pcbé?i of £ompPuR
unsat urgt quor&ru]aa(,ﬁi‘?m %rsé/@e%;c}}lbgmg lfﬂ?rﬁ(her substituted with one or
endent écte

nor e substltuents I idep y sel rom hal ogen oxo, hydroxy,
am no, cyano, Cl-C4al kyl, Ci- C@al koXy, and nono- or -(C1- C4al kyl)am no,

wherein said 3- to 7-menberered het rocyg‘llc group contal ns froml to 3
het er oat on(s) i ndependently se m' Ny, O, and S, with remaining ring
25 menbers being carbon. At |eastione pf R5 and R7 is not hydr ogen.
Preferred conpounds and salts of include those wherein: Rx is a
strai ght or branched al kyl grdup, aNcycl dal kyf) group, or (cycloal kyl) al kyl
group, having 1 to 8 carbon atons and co ai}i ng zero or nore

Ry A Rs

Formula IX

In this embodiment, Rx carries the definition set forth for Formula VIII, and
Rj, R3, and Ry carry the definitions set forth for Formula IA.
15 AisCHorN.
Rs, R¢, and R; are independently i) hydrogen, halogen, cyano, halo(C;-
Cj)alkyl, halo(C;-Cjs)alkoxy, hydroxy, amino, C,-Cgalkyl, C,;-Cealkoxy, (Ci-
Cjalkoxy) C;-Cjalkoxy, or mono- or di(Cl-C4alkyl)anﬁno, or i1) C;-Cealkyl or C;-
Cealkoxy, each of which is further substituted with a 3- to 7-membered carbocyclic or
20  heterocyclic groups which is saturated, partially unsaturated, or aromatic, which may
be further substituted with one or more substituents independently selected from
halogen, oxo, hydroxy, amino, cyano, C;-Caalkyl, C;-Csalkoxy, and mono- or di-(C;-
Caalkyl)amino, wherein said 3- to 7-memberered heterocyclic group contains from 1
to 3 heteroatom(s) independently selected from N, O, and S, with remaining ring
25  members being carbon. At least one of Rs and R7is not hydrogen.
Preferred compounds and salts of Formula IX include those wherein:
Ry is a straight or branched alkyl group, a cycloalkyl group, or
(cycloalkyl)alkyl group, having 1 to 8 carbon atoms and containing zero or more

double or triple bonds, each of which 1 to 8 carbon atoms may be further substituted
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doubl e or triple bonds, each of which 1 to 8 carbon atons may be further
substituted 25 WD 02/096421 PCT/ US02/ 16529 w th one or nore

substi t uewbD(®)pvddatdependent | y sel ected from hal ogen, hydr o T/02/n6529 cyano,
Cl- C4al kyl, C -C4al koxy, and nono- or di-(Cl-C4)al kylamno. Rl and R4 are

mdependent&]y sel %@%ﬁ){s @E;)ﬁmq% g,k% ; bg{gd f}gmqfal(%)égrm hal ogen,

Cl- 4al koxy N&5°6 ) al koxy, Cl-Coal kyl, which 5
C1_6al kyl ainﬁjdjeﬁdjb$cy—ﬂdﬁll§¥l Gfﬁ Csalhew,taud thmbyor@éch@dalﬂ‘%@l@ebstl tuents

d d I I d f d
monor or i ( CLROMARRGE afpRbdens o] ik i et S "L R0

R5, R6, a 1 8fal st a0, MRy JargeRC, gl ogieinh  cyano,
10 hal 0(051.9&%] %{(Qf"IaMQ?O Clag?%aﬂﬁjox R ydr“%xy yam no] 6CE;TWCGaI kyI

Cl- C6ab kof,y6a1kﬂ@aamstngwyl)omumwmb&)yoneatﬁdhrﬁ@ﬁ'ehstlmenwv@fe@falﬂ Ryl ) ani no.

nydr ogen. “AEELERM HaTRr X gt CRER: Bl 3 Pnlo RN, & i MG

C2al kyl )a@j‘qm( ]frﬁ{nbl cularly preferred vaI ues of Rl for conpounds and salts
of 15 Formula’l X are net hé11 et hyl , met hyl am no, methyl -ethyl -am no,
met hoxy and cR:a¥ bydregess 1@%@ reethyd. o pREthQXY- For mul a 1 X i ncl ude straight or

branched chain I r OfRogdt dnoul arly
1- et hyl - pr opyl RaF%%l g%ﬁ gtéﬁ h%glryfréﬁ{egte?)f(&ﬁmogénso 8refe§; rned that R3 is

hydr ogen @alo(GRCHRIKST, (halc%ltﬁC@}arl@dy\k@Idxmw mmChﬁaﬁlhﬂeCﬁﬁsﬂWxY,et hyl ,
met hoxy, ethoxy, and hal ogen.  Methy %&1 é’ d brono are particul ar| y
pref err ed (Ci- ﬁh%lk@t}ﬂ@r Crﬁlb?’@f P%‘H“’é’ﬁﬁo‘%ﬁ f “PH‘é( PVEnht i on i ncl udes conpounds

of ~Formula |X &aluss ok ok 85 d&nd Salts FolmblaPKOPYiude R3 i s
hydr ogen or 25dr%§ ’Wﬁp‘ R4 ?s smst hly , ﬁ&m bromo, Ais CH R5 and R6 are

sel ect ed fhydrogha) rmg@an, methyhebhyl rmttlhmwyethma)t rapqi moaptepdl di-€Rd
and sal 1< Contkopmimoadarcalarty BreEERE vk i oheormpdbrBE i 4R oF 0 DOTREn

n provi des conpounds and

Ehar ”qgeUtFo%hfaﬁ)@zﬁE%Emle@hﬁ%&&yﬁfmﬁ@ﬂﬂhﬁ -cthyR3mido,Reethdxy\andl Ar 30
or rul

ch]oro
Preferred Rx groups for Formula IX include straight or branched chain alkyl
groups having 3 to 6 carbon atoms, partichlarly 1-ethyl-propyl.
For compounds of Formula IX it is also preferred that R; is hydrogen or
20  chloro.
Preferred values of R4 include methyl, ethyl, methoxy, ethoxy, and halogen.
Methyl, ethyl and bromo are particularly preferred.
In another preferred embodiment the invention includes compounds of
Formula IX in which R; is methylamino, Ry is -ethyl-propyl, R3 is hydrogen or
25 methyl, R4 is methyl, ethyl or bromo, A is CH, Rs and R are selected from halogen,
methoxy, ethoxy, methyl, ethyl, and trifluoromethoxy, and Ry is hydrogen or methyl.
In addition to compounds and salts of Formulae I - IX, above, the invention

provides compounds and pharmaceutically acceptable salts of Formula X

R3

A Rs
AN
ZZ
Ry N Ar
30 Formula X
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26 WO 02/ 096421 PCT/ US02/ 16529 A is a tetrahydropyridyl group or a
pi peridi nyl group of Formula X-a, Fornula X-b, or Formula X-c: 6-~5
G (CH2) n wo@249642N- 4 N G4~ N D D -el: Ro Formula X-@CrRarsoeia2%- b
Forrmula X-c The position of substitution by the B group in the group

represented by Formula, X-a.1s the 4-position or 5-pROSitij he position
of substitution Igy}s ?F}e rat‘ldrf%‘—%ﬁgmdpooﬁﬁ RipEridiy! §f°6’8ﬁ)f&§brp3félgﬁfle‘goow?¢or nul a
X-b is the %-HpesFbinflla ®Mtc:5- position, and the position of substitution the
G C(Ro)= group in the group rig)r(élsignted by Fornmula X-c_is the 3-postion or

4- position. 10 Ing mul a X- nts phenyl, ﬂ:}(—r—d\\(l , pyrimdinyl,
furanyl, or thi opheny N] each of whigh i snsubstityt qqf or gubstituted by
yhd

up to 3 substituent idependent |y serected from rﬁl\?/eﬂ_/hydroxy, am no,

cyano, al kyl, al koBy, hal oal kyl, an® hal oal koxy. D répBesents fromO to 3
groups i ndependently chosen from hal ogen, nethyl, 15Ret hyl, methoxy, and

et hoxy. I n Formul %%ﬁln?ﬁ(g?i s an int %ugaﬁxg) to 5. Rgfl?lj')ng‘]{glzrgml a X-c,

represents hydrogen, a , cycl oal KyT', (cycl oal .- G represents

i) cyano, ii) a ’HFeOPBSiQ(‘Sn R SubQltiidR by (R @\i\@%@iﬁo&%ep@&@meao? 12 are
i ndependently sel ected from hydrogen, “al kyl ,” cycl oal kyl, “(cycl oal kyl") al kyl
al koxyalSky| Foroytd Xa sy thexdrpbdiiion ondepgsitiony the positRihlofasebsiifioarby thak@n

t oget her w the ni.trogen atomto ich the re attached tqQq forma 5- to
o menber ed iy doul  HErEPuE e el Bl Somr KB i Rrisen o Speiigne: n e
is CH2, NHand al kyl, the cycl oal fagitionN- al kyl (gFycl oal kyhpstitflionor S, Ofpe i11) a

group of the formula -CO2R13, wherein R13 represents hydrg}gen,_ al kyl ,
cycl oal kyl ,G{(dReloaroep| inathk ygroum ressseatelyby Epandal X-¢l isxiipal-Redtionger $henyl .
27

position.

10 In Formula X-a, B represents phenyl, pyridyl, pyrimidinyl, furanyl, or
thiophenyl, each of which is unsubstituted or substituted by up to 3 substituents
independently selected from halogen, hydroxy, amino, cyano, alkyl, alkoxy,
haloalkyl, and haloalkoxy.

D represents from O to 3 groups independently chosen from halogen, methyl,

15  ethyl, methoxy, and ethoxy. ‘

In Formula X-b, n is an integer of O to 5.

Ry, in Formula X-c, represents hydrogen, alkyl, cycloalkyl, or
(cycloalkyl)alkyl.

G represents i) cyano, ii) a group of the formula -CONR;;R> wherein Ry; and

20 Ry are independently selected from hydrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl,
alkoxyalkyl, cycloalkyloxyalkyl, and phenyl, or Ry; and R;; are taken together with
the nitrogen atom to which they are attached to form a 5- to 8-membered saturated

heterocyclic group of the formula:

/7 N\
N—

N

25  wherein E is CH;, NH, N-alkyl, N-cycloalkyl, N-alkyl(cycloalkyl), O, or S, or

m

iii) a group of the formula -CO,R 3, wherein R;; represents hydrogen, alkyl,
cycloalkyl, (cycloalkyl)alkyl, alkoxyalkyl(cycloalkyloxy)alkyl, or phenyl.
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WO 02/ 096421 PCT/ US02/ 16529 The variables Ar, RlL, R3, and R4 in Formula X
carry the definitions set forth for Fornula |A Preferred substituents of
the Ar greamz/obeni conpounds of Fornmula |, Fornmula | A and pdravomésas mul ae
t hereof, including, for exanple, conpounds of Formula Il, 5 Forrmula IIl,

Formula VI1I and Fornula I X are chloro, nmethyl, nmethoxy, ethyl, ethoxy,
trifl uoromet hoxyTheyaiaglss ek nReyand k4 ‘PIFQB'?‘B%QF A th&id?éf‘ﬁ’é’to&grﬁt gomth

1-ethyl - prRRPXYnulh$RPr OPOXY, isopropyl, and isopropyl am no. Particularly
preferred Ar groups, include, but are not limted to, 2,4-dinmethoxyphenyl,
2- met hoxy- 4- et hPlefemedysupstRuares bfythe Am@bhpXgpbempdunds of Formula I, Formula

2-met hoxy-4-trifluor t hoxyphenyl., 2.4 10 dichl orophenyl
2- chi or o- 4- e eRS P HBRYILES Thetetl,dpehiings [ S3EWp{in SRyPPOURs of Formula I,
chl oro- 45 i SPEHHAMOANP Feila VHIRHE PormitadiX | uas QARFSIOMEMIE WibthoRy, E@RIOXY - 4-

i sopropyl phenyl, 2-difl uoromnet hoxy-4-met hoxyphenyl, 2-methoxy-4-
trifl uor omeethoxy phBugromethoxpt drﬁxyromeémmwﬁ%@m?thﬂ, gifluesoapethyl, 1-ethyl-

trifluoromethyl phenyl -t rifluor,onet,hoxy-4- hoxy:

o et by - 4. PSSRy R apd by B sy R PUAM by preteed Ar

2- met hoxy- 4glogpfr aienid¢; 3bpy arddydot Bmiwat kgx 2;4didieirixyphenddl 2omehpyy-udyl ,
4-i sopropyl - 6- net hoxy- 3-pyridyl, 4- isopropoxy-6-mnethoxy-3-pyridyl

4-i sopr opyl etbylﬁb@ﬂi’bxé@t@ﬂﬁ' IhPXEP}‘@PMlyIZ‘Wﬁhioébﬁrté‘ﬂwi"i‘iﬁ‘?ﬂﬂyh@ygy?’f‘dyI ,

2- met hylqg 4- jj: m RBRO4.D- et = 3= i AW mefing vd.i }

vl oy et TR DRtsrECL G Rk, O metory disopropouphent | 2- 5
20 tri met hythlbrof4isopitobyk ypheagiol - Zmethox3-4pgifludsdmethoxyphenyl,  2-methoxy-4-
2-ethyl -4-isopropy| -3-pyridyl,. and 2- eth yl-4-i sopropyl am nophen yl .
Addi ti onal ’éP_%‘PBﬁPE Yhr ” gr oupditipQromethexyfHmethex yphe rentit {Eé‘ae‘?‘g\’t‘y'rﬁllét rix"
provi ded hefgiydroniies /ph&t1,cOMPoUNsisnfioxyof-BibRyghefyini bi t an_hefBxyal ue of
| mcronolar or 25 less i a standard in“vitro receptor binding assay.
Mor e pr ef er irfthocmpioyl plinyl, @xinifluiotonsathax@xb metoxgplenyh Gomethbérdogropyt-3t ess in

a standard in.yitr F recept or i nding assay.. Particul ar ref epred
corrpoun@ oPY Ilm.ﬁ) Qgﬁ’oé%hllﬁgqrogﬂ'ﬁ@bax}’al 'g’eg%xy'l "Sﬂ%rﬁg%ﬂ'g%ygpﬁre sina
st andard i nméthok @ 4RMmethst@Rhe3-RBiriddi, Ny adsgypropyl Bmshak @ 3ipyridyl,tro GRF1

receptor binding assay is disclosed in Exanple 11, below 30 The invention
further proisPRIEROX NG-EnathaKyat-ewidMef urt-ipepropd-Gomethax yiZrmdyt:  caspoliftds of

Cor 2 | gt 0. Do S RGBS BBt 2
di scl osed hgirexymethylt4isopdpal-2pytidgdf ul | 2-etHuayskyisoprepyls3-pyridydnpdimbs i n
the i nv%‘u ti 81nm3 ﬁ-S-(24§methyl-0xazol-2—yl)—3-pyn’dy], 2-ethyl-4-isopropyl-3-pyridyl, and 2-
ethyl-4-isopropylaminophenyl.
Additional preferred Ar groups are given in the table entitled “Ar Matrix”
provided herein.
Preferred compounds of Formula I exhibit an ICso value of 1micromolar or
25 less in a standard in vitro CRF receptor binding assay. More preferred compounds
exhibit an ICsqg value of 100 nanomolar or less in a standard in vitro CRF receptor
binding assay. Particularly preferred compounds of Formula I exhibit an ICsq value of
10 nanomolar or less in a standard in vitro CRF receptor binding assay. A standard in
vitro CRF1 receptor binding assay is disclosed in Example 11, below.
30 The invention further provides intermediates useful in the preparation of
compounds of Formula I, Formula IA, any the particular embodiments thereof (e.g.,

Formula II- Formula X), or any of the compounds of Formula I specifically disclosed

herein. Intermediates useful in the synthesis of compounds in the invention are
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WO 02/ 096421 PCT/ USO02/ 16529 described in Schemes 1-3 below, and further
illustrated in Exanples 1-7. For exanple, useful internediates provided by
t he i nvenwioan/obésel ude aryl netall o conmpounds and aryl boraricsozeésds usef ul
for coupling to the pyridine core of Formula 1. Particul ar exanpl es of

such it of medl S5 REhude; 1£PBXATHEdIPLIRNA L ERyRYlReFengRproni

aci d, 2-Methoxy-b-isopropy pyri dyl boronic acl exanpl e 4), and

4-Trifl uor Oﬂmﬂmyuﬂmieummwdmﬁsnpkdmd@hibq #ei dnyepden sinelpdé, arybxmaetplle 5) .
The invention als

r har raceutj ca crrp05|t|ons conpri
compound.  pirmRREBE Ty Yorg capthpid! LR EolTamEaR s D ot o AL G e
Formula | A1 Hr@Yart é}&nﬁﬁést b Yhay nﬁé’mﬁqlaﬁ&nin%l&d@efcﬁoéxa(r&ﬂeg 4rm5ﬂ6£q~lba Il -

Formula X), or any of the conpounds of Formula | specifically disclosed
herein, % ogmtﬂne}bemzetnhbqonqghmldm@éd@hcw 6yS(HJMB’ﬂ)-6&b’|I‘1@)’ﬁ)&I’QW‘EI’dC@I‘ (stepcidpi ent .

Phar maceuti cal | carrl for, use in omposi ti on
provi ded byextaﬁg)yei 26 Fﬁﬁ [E H’&'}‘Oﬁ’éne 0é‘ryt mS Oﬁ)})he%wp’%ea?ﬁe see S?ep t6

bi oavai | abi ¢dampl®s). stability of the actl ve compound. Representative 15
carriers include, for exanple, nolecules such as al bum n, polylysine,

pol yani doani nes, Thegbventien plset piomisles pRilayrseGeuEeRl, CQBEPYRHEMS| aﬂmwmgm ds,
ceram de i r ter.i

i cr opart C{b‘?ns&du% aéxl%gééu% aﬂp&% ta s%it %+ Sf;r %Hggia% Hg@ﬁ% gc

pol y( | ar i denycihe qplaptmolalr (éﬁ)bpdﬁﬁﬂny’saméisdoﬁ(e?g Fbﬁnuﬂb JI- Foemblal x;@a)rmmydﬂthr an.
The pharmaceuti cal, conpgsiti.on, Pre pared in a vari ete{] 20 of forns,
for exarrpl ecompounds i gf eEpEpia fl) LﬁPHC‘ﬁéiﬂ aefligggied shasipaniosgthgel W1 @11, a
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packages co rising a arnaceutlca conposition as described i mredi ately
above in a amablalﬁmemsamd ai euspostiongpreviiled bysthegnvenbien crnﬂypbtsnmﬂrorortmay reat a
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useful as séxantpdd,dslroetates polyphsolate, qbet)elraamdu-cnggltyb@hc&ml ;bdlyacrylmia @thh:ar
conpounds (e.g., a potential pharmaceutical agent) to bind to the CRF

receptor. 2Ngseor dowmm Brerphagnagepysglgomposition, may be prepared in a variety

20  of forms, for example, as an injectable fluid, an aerosol, a cream, a gel, a pill, a
capsule, a syrup, or a transdermal patch.

The invention also provides packages comprising a pharmaceutical
composition as described immediately above in a container and instructions for using
the composition to treat a patient suffering from anxiety, or instructions for using the

25  composition to treat a patient suffering from stress, or instructions for using the
composition to treat a patient suffering from depression, or instructions for using the
composition to treat a patient suffering from irritable bowel syndrome or instructions
for using the composition to treat a patient suffering from Crohn’s disease.

The CRF binding compounds provided by this invention and labeled

30  denvatives thereof are also useful as standards and reagents in determining the ability
of other compounds (e.g., a potential pharmaceutical agent) to bind to the CRF

receptor.
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The invention provides a nmethod for denonstrating the presence of CRF
receptors (preferably CRF1 receptors) in a biological sanple (e.g., a

ti ssue sewDiem9@e1 honogenate), said nethod conprising comrcaatSongssthe
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emission tomography (PET) imaging or for single photon emission computerized
tomography (SPECT).

The present invention also pertains to methods of inhibiting the binding of

CRF to CRF receptors which methods involve contacting a solution containing a

25  compound of Formula I with at least one cell (e.g., a neuronal cell) expressing CRF

receptors (e.g., preferably CRF1 receptors), wherein the compound is present in the

solution at a concentration sufficient to inhibit CRF binding to CRF receptors in vitro.

This method includes inhibiting the binding of CRF to CRF receptors in vivo in an

animal (e.g., preferably a human patient). The animal is given an amount of a

30 compound of Formula I that results in a concentration in a relevant body fluid (e.g.,

blood, plasma, serum, CSF, interstitial fluid) of the animal, which concentration is at

least sufficient to inhibit the binding of CRF to CRF receptors in vitro.
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decreasing) the CRF-stinulated activity of CRF receptors, which nethods

i nvol ve contacting a solution containing a conpound Formula | with at
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W th excess concentrations of Fin a patient (e.g., in a body fluid of
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expressing a recéptor’as & resu expressi on of an exogenous CRF
r ecept or - enkadisafficipnt jonmler detCRIB-stmnjarddsed visy of ORFeedebtor i Wlzd HODS OF
TREATMENT Conpounds of Forpul a | e useful in treating a variety of
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Affective disorders include all types of depression, bipolar disord
cycl ot hym afluidiefl theypatingtyi Ehe amouing pf/a dorspouwhelrtbati warlldi e suféinientioiinkititaimxi et y

di sorder, N hobi b i ve- | siye di 31
027 096421 PRt issE AoREdo ALREFREBRE of T aler et s BTy PhERE
stress di Sofe6itors Hedy0bd Fradil £ dabingifed viald ERF-reeipusaindiny a8ay i(see BXafHUES,

psychosoci al _dwarfism _stress headaches, stress-induced inmune systens
di sorders shidhoralsomithe ECs¢ of ueRE receptar funghignakasgays CRF receptors that may be

20  used to determine in vitro binding are found in a variety of sources, for example in
cells that autologously express CRF receptors, e.g. IMR32 cells, or in a cell
expressing a CRF receptor as a result of the expression of an exogenous CRF

receptor-encoding polynucleotide comprised by the cell.

25 METHODS OF TREATMENT

Compounds of Formula I are useful in treating a variety of conditions
including affective disorders, anxiety disorders, stress disorders, eating disorders,
digestive disorders, and drug addiction.

Affective disorders include all types of depression, bipolar disorder,

30 cyclothymia, and dysthymia.
Anxiety disorders include generalized anxiety disorder, panic, phobias and

obsessive-compulsive disorder.
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rel ated sl eep disorders. 5 Eating disorders include anorexia nervosa,
bulim a nervosa, and obesity. Digestive disorders include, but are not
limted twp mmedsenbl e bowel syndrome and Crohn's di seasePCViachod/adsey s of
the CRF receptors may al so be useful in the treatnent of a variety of
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equi ne paroxysmal fibrillation, and dysfunctions i nduced by confinenent in

chi ckens, 2¢iseaseeParkmsen’s ediseap mdernttmmS%Bﬁ nhgladj travenas cPinsh coed at ed
stress in dt?ﬂﬁna g&%ﬁuc‘éﬁg&oﬁél c{%%r %ﬂﬂ' ?&laly%?é%ﬁ (ili_%&hgrg lﬁbﬂ ects

to which conpou ormu 1ere

particul ar | yerpgptivhtsech ase’ﬂﬂemyﬂgia}anhmpﬂmy For vet erl nary applicati ons a
w de variety of subjects will be sujitable . vestock such as cattle
sheep, goats, 3d-ddifignallygrmpounds efhEomule 1 aﬁwﬁ%fpl/a%a&qu@éor&mfék%w ducks,

geese, {lsur KRYSo dlaﬂ:dthEhFea rhéff iof a%ﬂﬂnﬁ’é?@%a’s&&hf’e%ﬁzﬁ' mlévz&@ﬁﬁa} GHALhA, pet S

such as dogs ats. For diagnostic or- research applications, a w de
vari ety of asommhwenard infflemsnatergbdoadiobf.e Sushicoveditidns ipcludeddndrs, {pastic mi ce,

rats, hansters rapbits, primates, and sw ne such as. .inbred pi .32 WO
0] ob6aa1 POITTLYBRRGS RSt BheraRtes Thysemrd ARl BHE SRy Sroted avith

appl i cat i ongsycBafathoszidal distdrbshceld 8O0RSE, IhgpashsionCheRycaklifRBh kAl Ry body
fluids and ceII sanpl es of the above subj ects will be suitable for use

such as manfedpicannfepiity.i ewthyoid, siski symdeoms cinflammators reongitionsl effgeted by

20  rheumatoid arthritis and osteoarthritis, pain, asthma, psoriasis and allergies.
Compounds of Formula I are also useful as modulators of the CRF1 receptor in
the treatment of animal disorders associated with aberrant CRF levels. These
conditions include porcine stress syndrome, bovine shipping fever, equine
paroxysmal fibrillation, and dysfunctions induced by confinement in chickens,
25 sheering stress in sheep or human-animal interaction related stress in dogs,
psychosocial dwarfism and hypoglycemia.
Typical subjects to which compounds of Formula I may be administered will
be mammals, particularly primates, especially humans. For veterinary applications, a
wide variety of subjects will be suitable, e.g. livestock such as cattle, sheep, goats,
30  cows, swine and the like; poultry such as chickens, ducks, geese, turkeys, and the like;
and domesticated animals particularly pets such as dogs and cats. For diagnostic or
research applications, a wide variety of mammals will be suitable subjects including

rodents (e.g. mice, rats, hamsters), rabbits, primates, and swine such as inbred pigs

32



or tissue sanples, or blood urine or tissue sanples of the aninmals
mentioned for 5 veterinary applications. PHARVACEUTI CAL PREPARATI ONS The
conpoundswofozgesier al Forrula | may be adm ni stered oral | y paramozadsky,
parenterally, by inhalation or spray or rectally in dosage unit

formul ati ons cont ai niﬁ‘glg. .conventional non-toxic pharmaceutically acceptable
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| ncl udes SURGLEAN YTl BAS Hod0huiad Bhd QUFNAMBles SMinkAIBIRE Wibieers VAN B hecal
injection or 1nfuston techniques. In addition, there is provided a

phar maceut i slabfediornmudeastucivas cmmpnalginnparticwanhp pumdtecfucky es bumbn, fdead beiné  and
a pharmaceutically acceptable carrier.. One or norg conpounds of r al
Fornul a | nBy"H¥CPERESt Of ??H s Wane, OF Hssu iaﬂlpé‘?‘?eoﬁfhen%ﬁg'aﬁowg?tb%ggr}%r
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cont ai ni ng BoARGACRITIGHL RRERARATIONSormula | may be in a formsuitable for

oral use, for ex | I , e Y
suspensi ons. i sl sy BpaMgs de héist FEARIEN ey BZERARRCREEAL ey
capsul es, oparsietaflg, 9y inhladon or spttly Oprgeaslytin dosageninétrfdanulbisns@oatainisg may
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A ANy . .
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nore aggt STﬁee'ts ggrei,{epir dsNsedriREn GROBUA! gdwueheo@wﬁgekﬁ&asogm%ﬂ&@;

fl avoring agent ol oring agents and preserving agents in order to
provi de phaimtmamastularaliftyatbdoalamectiond opahfasiabl teclpriguar ain cdditiomalthest gs

contain the 25 activye ingredient in.adm xture with non-toxic

phar maceut | BAVIdF e aBP i {oTm BiRTCORRIR e 4 OTpR il Eopgpl Fopula
manuf act ur e,Qf ot ARINALGULENRS GcRPrbRi eRtier. TN @r fifbrec@pthfds of NRnkral

di luents, such as cal ci um carbonate, sodi um carbonate, |actose, cal ci um

phosphat e oForsmda Limaptbe pp¢santein agsasrationtwilgongra ravrsingndexia phargasgysicaldy f or
exanmpl e, . corn starch,. or_algini.c acid. binding agent f.or mpl tarch,
gel at i nldr ﬁcc,cﬁgtiagl,% %ﬁﬁeréoar]dﬂ%r pg'é?"?snﬁngjﬁg natIa Hvagtgr%g(]g%izsé]%g’agﬁggiaﬁ?hvg
stearate, ShpadightsaCiTheOphdrilaeutithe compbeficns c@YaibRgUtnOpdRds @f gdnepl nay be
coated by known techni ques to delay disintegration and absorPti on in the
gast r oi nt esFermila d maayt beyin atfeenewitable S0y gl dse fer sxameicary 1285t vorhesg3 wo
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\ e :
mat eri al suc ceryl nonosterate or yceryl distearate may be
enpl oyed. Fbarthor adft capsullesrorayalps oselixisy al so be presented as hard gelatin
capsul % wherein the active idné;{;edi nt is rg xed WI(} h and.i nert anéthgd
di luent20for exafpmpositions intended for oral use may be prepared according to any

known to the art for the manufacture of pharmaceutical compositions and such
compositions may contain one or more agents selected from the group consisting of
sweetening agents, flavoring agents, coloring agents and preserving agents in order to
provide pharmaceutically elegant and palatable preparations. Tablets contain the
25 active ingredient in admixture with non-toxic pharmaceutically acceptable excipients
that are suitable for the manufacture of tablets. These excipients may be for example,
inert diluents, such as calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate; granulating and disintegrating agents, for example,
corn starch, or alginic acid; binding agents, for example starch, gelatin or acacia, and
30 lubricating agents, for example magnesium stearate, stearic acid or talc. The tablets

may be uncoated or théy may be coated by known techniques to delay disintegration

and absorption in the gastrointestinal tract and thereby provide a sustained action over
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5 cal cium carbonate, cal ci um phosphate or kaolin, or as soft gelatin
capsul es wherein the active ingredient is mxed wwth water or an oil
medi um fwo waempl e peanut oil, |iquid paraffin or olive PoiTiUSOAgeseDUS
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pol yoxyet hyliqiié paffix dodlivessiost i tute, or condensation products of ethylene
oxide with partial esters derived from fatty acids and hexitol anhydrides,

for exanple pol y@HHSAYE SUSPEBYIONS GoRtain Btactivg Baterils ip @dmiftw s U iRiens ons
may al so coffidbR 18P fhe hadtPickurl of SGheHAL 'Sleg»%nsi%r%': S‘?&ﬂ@éiﬁieﬁ{smﬁ% usp@idifiz PT oPY!
p- hydr oxybenzoat'e, one or nore coloring agents, one or nore FRverT

agent s, l1tandagents, or foror ecxsavpdt ensodjuage ntashoxymethykeellslose,0s emethylselbdbset i n.

QG |y suspensi pns e forpul ated by suspending the active ingredients in
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oil, or in ggd %‘?
may contain a thickening agent,” for exanpl e beeswax, hard paraffin or cetyl
al cohol . Svwplwspltidg, fogexarmsple.Uetithimor chndensaion products oflao\atkylenedxideawith i ng

agents may added to provide pal at e oral . preparations. These

conposi ¢ ontragrite 197 SRami Tl pRkRtc el CERRARANR] MRS g as
ascor bi p5 acéilyled® Dbsiger swithe pengler éhaand glighatit es aRYhdIab! &of OF expingd@r at i on
of an aqueous suspension by the addition of water_ provide the active

i ngr edi ent heptaggeackniensonyeetangl, ogicapsensation Rspduges ofjatlylenscaxide with pariigl ng
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or n-propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring
agents, and one or more sweetening agents, such as sucrose or saccharin.
Oily suspensions may be formulated by suspending the active ingredients in a
vegetable oil, for example peanut oil, olive oil, sesame o0il or coconut oil, or in a
25  mineral oil such as liquid paraffin. The oily suspensions may contain a thickening
agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such
as those set forth above, and flavoring agents may be added to provide palatable oral
preparations. These compositions may be preserved by the addition of an anti-oxidant
such as ascorbic acid.
30 Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide the active ingredient in admixture with a

dispersing or wetting agent, suspending agent and one or more preservatives. Suitable

dispersing or wetting agents and suspending agents are exemplified by those already
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5 peanut oil, or a mneral oil, for exanple liquid paraffin or m xtures of
these. Suitable enulsifying agents nmay be naturally-occurring guns, for
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condensat i JREHIBE AP VG ‘g@fgxg%ﬂ]oexﬁ%?‘lt%tl f%ésﬁtxépgle\/\ﬁ‘f"ﬁet%'i‘ﬂ%l g%‘é)rﬁ’@ 3 de,
for exanpl eco@&gﬂgoggg%,wg)ieﬂgoggbws&ﬁn monol eate. The enul sions may al so
contai n sweetening and flavoring agents. Syrups and elixirs may be

formul at ed wit h Rwestentic) cagpasiions of thexaveptien mylyyadser st in the deryn eheilgl ycol |
sorbitol or. sucrose., .Such. fornul ations al cont ai n e C a
preser vat i V8 VYT ?W‘L&%P?-n?ji‘%P”g@ﬁ%%ﬁi 1y g‘géﬁtegégq]ﬁgnp Oarrer)r%g]g%tﬂmé)ael (S[l]ér
conposi t5i ONseaf@YoiRer h Mihdial 6i0rer Sfandls liguid Ipardffn 6€madllRs af uretISSEitable

ol eagi nous suspension. This suspension may be fornul ated according to the
known art esnwsifyingagentsmpy he patusllyeeuiring somsyiar ex AP M &gl €Y8bendi ng
agents t hat e be i . teri L e ation
oyt so. beSPbPcPluallFAthAHEP Mo fiyals Hof cRbhbR I Bebt eGuRETRALS
parental | y aeeepi pitial ehtdrsidemvedfromdhitgntids fand h2dit@xaydadess far exahpld on i n
1, 3- but anedi ol . Armrlg&the accept abl e vehicl es and  sol ,\/fnts t. atagaa/ be
enpl oyed ar¥TRiENPONgIEatEy @pd sordsnsation Pradiigts Afdhe said PaBf ERiETS MY Uy stidene

sol uti ofy 14y;addbt RAinpi®! wdx%mgieﬁ@%mm RSRIGRIV aRt| AAkibys BIRY! Ked as a
sol vent or suspen |ngp i'um For this purpose any bland fixed 0il may be
enpl oyed i naintin sngeetaymg et flavonmpagerds. di gl ycerides. In addition, fatty

acids such as olgic acid fi.nd use i 25 the.preparation of i.njectables.

The conpounds of§3681h°‘e? ell‘—’HFSnma&q%e ﬁ’ﬁ?“é}e&o“’ﬁg S&%ﬁ’ieﬂlin&ae%eg }((HJ TREPDr m of

supposi t or i agcdro pfopGledt ﬁﬁfém', RbBitbPér RBroeé. Shéh RfGlatidNESBy aROREHEII HNS can
e

be prepared’by mxing t drug with a suitable non-irritating excipient
that is soldangeenton diresgryativenpefhvores opugoloringupgends. tHee phamyceutical

d wll theref. |t ip 30 the.r | J _
Such makor caraesttions ghF oF, B B Bore BE 5 Behli G AbeAE ERRALRGNE! 1

gener al For giidpénsionTayhib ugdnsioh shayr bel f@atdné® tedording no ahs kaowh art wsief um
The drug, dependi %%}on‘ t he vehicle and concentration used, can ei %her be
|

35 WD 02/ 09bese SpEpleudiopyrying 25 Wetapaisaria 9 WisRGIMEaedns (b hguhrete,
Advant ageougl ¥ionddlaby étﬂ?igéﬁsgﬁieét%l@#reﬂ%ﬁhhﬁﬁy f80 bP sferifd Mﬁitn'jéé%]é;‘nd

buf fering agents can In the vehicle.” Dosage | evel s of the
order of frsuiutainoot sW@pdnsityp inoa alpowoxit 4@rempliyeacckpthlilg rdilutens for lsotgnindoyht per

day ar eZOusec]:cxlélrn[; enast zP semlgtgoenalglrﬁ?g-tbugl];)e&i&? Er?lgh/ge Ehienacci:icgp%b?g vgholcr:]l%is Eu']&) Sivents
that may be employed are water, Ringer’s solution and isotonic sodium chloride
solution. In addition, sterile, fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed oil may be employed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in
25  the preparation of injectables.

The compounds of general Formula I may also be administered in the form of
suppositories for rectal administration of the drug. These compositions can be
prepared by mixing the drug with a suitable non-irritating excipient that is solid at
ordinary temperatures but liquid at the rectal temperature and will therefore melt in

30 the rectum to release the drug. Such materials are cocoa butter and polyethylene
glycols.

Compounds of general Formula I may be administered parenterally in a sterile

medium. The drug, depending on the vehicle and concentration used, can either be
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5 (about 0.5 ng to about 7 g per patient per day). The anount of active
i ngredi ent that nmay be conbined with the carrier materials to produce a
si ngl e dowage/b@em wi || vary dependi ng upon the host treacadisazdssehe
particul ar node of adm' ni strati on. Dosage unit forms will generally
contain between from to a ou of an . active |g§r edj ent .

t
10 Fr equenc$FsBindad< ‘S/edaV’s ey ¥ghie E‘ep’éa F?%EB'FIS]i’h%dJB‘éﬁ%So&W& &Fahnd the

particul ar gi-3@ass, {akg‘a&ﬁﬂeslam»smnngfa%ém%ﬁ%m@;owéd iBRd véiNGe di sorders, a
dosage reginen of 4 tines daily or I'ess is preferred. For the treatnent of

stress and deprPesigotevelsdd sagerdecefi frem abdut O. lomg2o abenid 48 ang perikglogram

fose | ovel OGBS ercy e LB e RN o BERATisbila aPolBe o °

factors § nCdaBSthtﬂDS tﬂgao%bmw g){)eﬂﬁatiehﬁpéﬁﬁy) fTie am&ﬁmwaalwmgw&dx thtahe age,
body weight, general health “sex, diet, tine of admnistration, route of
admi ni st r at M3y be sprbingd &vigrthe garriet materialgte gradyse p sweleatpsagsdformpgllsaper i t y

of the pa”aﬁ%gkﬂﬁ %béﬁ?lfeh&? L98'aRg tﬁé“‘ﬁ%g{?l}i 5082 of afmidiAgH 1 OSQ%pertl os

Formul a | e certaln armacol o roperties.

i ncl ude, butmiaf@maotilll gemetatis domam hétwbemamm bhthltlll tng toQgblout800 meodfuare of
distribution, lowtoxicity, |ow serumprotein binding, and desirable in
vitro and 38VGingCdiENtf - | i fes. Penetration of the blood brain barrier for

compounds used ! feqicheqor BsdArAS sy 3ARARRSHN the Wiphend 4B | eyl s

of conpounds used to treat hereal " di'sorders are o ten preferred. 25
Assays nmay Ml@éﬂddxsqasqatrenthd;t Hdve:yer, (ﬂ@strtm:bbm afhapste(c8$ aligooders, pr dgsegd | es.

As d t t. bi | | i.t d t t h
o oxti nal BN fbido P S o Rt preied o el PR BRBPSIEPE el 1y 1o

cul tured he«ﬂlﬁﬁ‘é%@%ﬁta%sag'éﬁr}!glhﬁnl&Qd)rQQmﬂHsQﬂl]?‘is &&ﬁ&ﬂﬂ'&dpkmﬂcﬁl ty.

Penetration of the blood brain barrier of a In humans may be
predi cted from theviirbsi lrndletﬁﬁ@ﬂsh@we\teheth@tdhﬁémﬂm ﬁOSC:S]@VfF]afbblﬂfa)t paricelat nal s

gi ven tJ[;Se m'Cﬁ f{%g{m?h B5drndV § 2)?1“% At ﬂet?eorfutm:tg; }ngiu xp vit®or l?ﬁe eec% Ct ed

from al I'ndi'ng assa assays are I arev

Oravcova, etompound Jatiplogdd, on‘heasgeormu‘d@gwaghy @’enefél9%)thy(3hx1,rfﬂleﬁ7ﬁmepﬁﬁes
1-27). 36 WO 02/ 096421 PCT/ US02/.16529 Conpound hal f - | | fe is inversely

pr opor t i onadRIGIsTREOT: reele < AfmenistsieRganb e of EREENATY. dris combingliend | ves

of conpoundg,.TR% he dhtidr HiL AREAYSinPth rosomal half-life as
descri bed byeKuhrqu%nd elsc {anls Drug n% erdspr%cand Di sposition, (1998)

vol ume 26, pagesPrefep@dl t@mpounds of Formula I will have certain pharmacological

20  properties. Such properties include, but are not limited to oral bioavailability, optimal
volume of distribution, low toxicity, low serum protein binding, and desirable in vitro
and in vivo half-lifes. Penetration of the blood brain barrier for compounds used to
treat CNS disorders is necessary, while low brain levels of compounds used to treat
periphereal disorders are often preferred.

25 Assays may be used to predict these desirable pharmacological properties.
Assays used to predict bioavailability include transport across human intestinal cell
monolayers, including Caco-2 cell monolayers. Toxicity to cultured hepatocyctes
may be used to predict compound toxicity. Penetration of the blood brain barrier of a
compound in humans may be predicted from the brain levels of the compound in

30 laboratory animals given the compound intravenously.

Serum protein binding may be predicted from albumin binding assays. Such
assays are described in a review by Oravcov4, et al. (Journal of Chromatography B

(1996) volume 677, pages 1-27).
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5 As di scussed above, preferred arylpyridines of Formula | exhibit activity
in standard in vitro CRF receptor binding assays, specifically the assay

as speci fwedzioge42Exanpl e 11, which foll ows. References hererrusvzi16s3e andard
invitro receptor binding assay" are intended to refer to that protocol as

defined in Example 11 ' follows. Cenerally preferred aryl pyridines of
Formul a | have aﬁOI“EB’C)“V&;fFﬁgBE?u‘P ipversely BFﬁﬂong"Bi/tol e|fgrguency; 9ff 405%5“1%“

preferably afghdd@0 @f +aPoUairAQs NGNESRPAINdO mAEDE F¥ERIDIBm RisgfLbabl Y an
| C50 of about 10 nanonolar or |less or even 1 nanonolar or less in such a

defined st amiaosbniad haiftlifo SRiescrialpby KuhinadindgGrsdry @sugMetpbilisiredndy

Example 11 _which f ) LES P ARATI ON COF

5- SUBSTI TWEWE§’RW8%\9%PNE§EX%BE’%%Hégg'd& Jof the present invention can be
preparedsin a nupBeliscAéseaysve, Weéferrkd QWpyrilidzCofSKarlu@A I ieRhibli@acBlity @i
organi ¢ synthesis. The conpounds of the present invention can be

synt hesi zedstardand) in héroneRFgeeeptis undipg @ssos, orecifiendl the rassayj asspsgifiedhén i ¢

met hods kno in.the f ' iC Sty hatj.ons 20
ther con as. Rupsitdt ufich fBingy ckBtorpeChaR f AR I YyrgBeck R iR

i ncl ude but ag3i¥’ arddrtehdeditd eefet @ thhogetorel dodifindd SCExdiaple alvovich Fdlolvsof t he
references cited bel gw are hereby incorporated herein by reference for

thei r t eachPReeralbyRictirTeg arHeydinesRisfamyta 1 hgvg jap P& sl bodiohpesspmelar or
Prefer rﬁyi _rrﬁfg%:'asgfgl E'rgﬁe tp?&eﬁﬁ%f@xlﬁ@tl_ N 8PIa88&t Wﬁorﬂ&la} Q)? Je&r v ore

i nvention inc ut ‘are n imte ose described in Schene |I to
25 Schene Vprefkhnalsdg aniGsoaf ebaikilD hedomolat bidessrdr ewen | nasoogar edegshatutthe

tarti i al . b ied d addi ti | st . dt d
I R Y

abbrevi at i oRgicifsMNsEd herein: Bz benzyl Cnp# Conpound nunber 30 DPPA
di phenyl phosphoryl azide DME dinethyl ethane DVF di net hyl formam de EtQAc
Et hyl Acet aE&AMPWBS02/ 096421 PCT/ US02/ 16529 Fe(acac)3 Iron

L1 acet By b B ATONTT T R ARSI o ¢ T ) St

The compounds of the present invention can be prepared in a number of ways

well known to one skilled in the art of organic synthesis. The compounds of the
present invention can be synthesized using the methods described below, together

with synthetic methods known in the art of synthetic organic chemistry, or variations

20  thereon as appreciated by those skilled in the art. Preferred methods include but are
not limited to those methods described below. Each of the references cited below are
hereby incorporated herein by reference for their teaching regarding the synthesis of
arylpyridine compounds. Preferred methods for the preparation of compounds of the
present invention include, but are not limited to, those described in Scheme I to

25  Scheme V. Those who are skilled in the art will recognize that the starting materials
may be varied and additional steps employed to produce compounds encompassed by

the present invention. The following abbreviations are used herein:

Bz benzyl
Cmp# Compound number

30 DPPA diphenylphosphoryl azide
DME dimethyl ethane
DMF dimethyl formamide
EtOAc Ethyl Acetate
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5 Pd/ C Pal | adi um carbon catal yst Pd2dba3 Tri

s(di benzyl i deneacet one) - di pal | adi um(0) Pd(PPh3) 4

t et r aki s(woighessgl phosphi ne) pal | adium P(t-Bu)3 tri-t-but yicTaisoypésas e SPE
Col um Sol i d- phase extraction colum 10 t-BuOK Potassiumtertiary butoxide
Tf20 - Triflic anhydrjde Sche | R3 Hal R4 NHal Ar-[M cat. R3 Rx R3
Rx R3 a a FHacq0)s” Ralred M-85y lpftiondi9ation O *N- N Ar heat NAr Ar O 2 3

hal ogenat i o cRSAR3 R-dfforbhdidx leiiYdic @il O RA O N Ar heat Hal N Ar  al kyl

4 5 cak. R-NH2/cat or RR'"NHcat P ~Ml Rx R3 R R Buchwald R x R4 Ox 3
Rdeact i on6xN3BRMOAr); Sodivm thipcerpxAboRiydtidr R R 6 7
NMP N-methyl pyrrolidinone
5 Pd/C Palladium carbon catalyst
Pd,dba; Tris(dibenzylideneacetone)-dipalladium(0)
Pd(PPhs), tetrakis(triphenylphosphine)palladium
P(t-Bu); tri-t-butyl phosphate
SPE Column Solid-phase extraction column
10 t-BuOK Potassium tertiary butoxide
Tf,0 — Triflic anhydride
Scheme |
R
Hal | - P
N” “Hal
Ar-[M]
cat.
o Rx Rs Bx R
Hal R 1 \ 3
| b Ra-O-M © | X oxidation © | - he
N Ar heat N/ Ar N/ Ar
o)
1 2 3
halogenation
Rx Rs Rx Rs
Oﬁm alkyl-O-M Oﬁ“‘
Y heat Hal”” ~N” Nar
]
alkyl
4

5 e
X. R'-NH,/catlor R'R"NH/cat
“\.\\‘A\cz 2 l
Buchwald
S R Bx Ra reaction Rx B3
I \ 4 O \ R4 O \ R4
P | or |
R' N~ TAr . <

<
Hr\il N~ Ar
R R
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38 WD 02/ 096421 PCT/ US02/ 16529 Sel ective nmetal catal yzed cross couplings
of the 2,5-di halopyridine afford 5 hal o-2-arylpyridines 1. The desired

3- al koxy-woanywbqgri dine 2 is obtained by heating the 5-ha&caroateskpyri

di nes with al koxi de. The 3-al koxy-6-arylpyridine 2 is converted to the

N-oxide in m CPB roomte ture. The inte i , _2-hal 0-3- al_koxy- 6
5 aryl pyri di ne 4§él?‘§“’FH’é‘ﬁal nﬁ}”ﬁ: FTPSS SRPpiRes f&ﬁﬁgﬁﬁﬁwwﬁ r‘i’é%r&SPOCB.
Conver si on p g4 2té?§1p§nﬁsﬂlz§pymhera%s,&rdoa/hnm fheylgmaya% obfafifed HyRlifg

2, 3-di al koxy-6- arylpyridine 5 nucl eo lic Substitution,

2- al kyl - 3- aﬂhkdxlyalc@Qsarylpwdmeh W@!h@llﬁwdﬁ’r 5s 3. -dbupt-6-agyIpyrline 2 is converted

| - | h
e rnrae OB S REBCER sl oo, B AR TR RRAERE e R )
Ar 8 9510 élrillp Ramefﬂl xthE obtabhed/ fRan the NHGREe Roy SehtifgRa POYH! Cgeveadibwn ~

"JT\ 8 R R, NAr R, NA 13 14 16 10 3- AI koxypyri dines are al so
synt hesi zedOfb)}hgl Ri‘labPWBﬁ“eofPrSYlﬁ?% i &F nsPEPENNdsh efor nexdmprle s BovHalkaxBbhenme H.

Starting w rgqu t - d by
hydr oxy dedi lfgplg{zngti nﬁdfl h%fusgtﬁtg}nnglr}ﬂ]gﬁ i J}E i%%%@%d)gk{/egrl\fed to
2- chl or opyréatiplifg 2t Zxansiso- B&U@ixwﬁgargfpyhhmeﬂetmximma@omhl oride gives the
appropriate 6-aryl pyridine 12, which {gJ.gduced to 5-am nopyridine 13 by 15

hydr ogenati on. Hydroxy dedi azati zation gives the desired 3-pyridinol 14.
Al kyl ation of 14 provides the target 3-al koxy-6-aryl pyridi ne corrpounds 16.

39 WO 02/ 096423 PCT/ US02/ 16529Rs Schene 11 OHCl Et Q2CL H@C 1 condens
i on Et2C Ac@ ‘hal ogen | i E) EJZQE,@EG,, R4 &" . CaLA,M N
Ry” "N” TNH, N“ci Ry N Sar
8 9 10 12
Ry Bs Rx PRa
HZNﬁR, HO R RAyx-Hal O P4
hydrogenation | P | P — 8 . | P
Ry NT Tar Ry N Ar Ry N Ar
13 14 16
10 3-Alkoxypyridines are also synthesized by alkylation of 3-pyridinols by the

method shown in Scheme II. Starting with 2-aminopyridine 8, nitration of the 5-
position, followed by hydroxy dediazatization yields 2-pyridinol 9 which is further
converted to 2-chloropyridine 10 Cross coupling of the resulting chloride gives the
appropriate 6-arylpyridine 12, which is reduced to S5-aminopyridine 13 by

15  hydrogenation. Hydroxy dediazatization gives the desired 3-pyridinol 14. Alkylation
of 14 provides the target 3-alkoxy-6-arylpyridine compounds 16.
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RLl N2 C2HR NOHRL NC 17 18 19 20 C RIR3 E®RCI| RQ EEQRC |1 R4
H2C R4 substitution hvdrot ~s Rt NAr Rt NAr RE NAr 21 22 23 R3 RX R3
RX R3 HN wh@ehbd42R4 al kylati ' NOUN | R4 deprotectiort | PRA/USOIIdS20R1T N Ar
on "Il OA1 NAr Rt NAr 24 25 26 RX R3 reductive amnation Ry NRA R N
Ar 27 Arylpyridines may also be synthesized by construction of the
pyridine ring as shown in Schene M ndensation of malonic acids with

am nes gives 5 dihydroxypyridine 19 ich is easily gpnverted into 2, 4-di

chl oropyri ohugf 20. | ectiye crosscCAUpd,i ng,ls. AehteMedsto affo
2-aryl - 4-chl or gl Xri ﬁ%?l—% [ t\Loduc‘e—&ib% si nl ¢ subSTi‘“t‘mﬁﬁEcm—to
give 22 which®s 'then ?Ndrol yzed tdaf ot'd the acitl 23.“Curtius

rearrangenent, #ollowese by protection™f the aniline &ives arylpyridine
24. Alkylation gf the amde is follgopwed by deprotectign and reductive 10

al kyl ati on #ac gilyet he target s® s 27. 40 Wao@ 8421 PCT/ US02/ 16529
Schene |V HO nl\ 112 HONRX'Re ( \ NH RO-Mesitg | | NI Hat—N+4—RAN N

1 28 29 30 31 “hdl ogenation RO"Hal™ Af-(M ROHal ®-TM" RO\ R RXRIN N |
RAN N Ar RAN N Ar 32 33 34
21

22 23
H PR3 Ax Rs Rx s
N O__N HN
/\/o\f( | e alkylati A g | XM deprotection | gk
—>
o) - on o] -~ =~
R N ar Ry” N7 ar Ri™ "N CAr
24 25 26
Bx Ra
reductive amination RY/N ~Pa
———————eeee P ‘ =
Ry N SAr

27

Arylpyridines may also be synthesized by construction of the pyridine ring as

shown in Scheme III. Condensation of malonic acids with amines gives

5 dihydroxypyridine 19 which is easily converted into 2,4-dichloropyridine 20.
Selective cross coupling is achieved to afford 2-aryl-4-chloropyridine 21. Rj is
introduced by simple substitution to give 22 which is then hydrolyzed to afford the
acid 23. Curtius rearrangement, followed by protection of the aniline gives
arylpyridine 24. Alkylation of the amide is followed by deprotection and reductive

10  alkylation to give the target compounds 27.
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Al ternatively, 2-am no-3-al koxy-6-aryl pyridines are synthesized from

2-hal o- 3-pyridinols as shown in Schene IV. |odination of

2- hal o- 3-w¢orozabeiel 28 gives 2- 5 hal o-6-i odo- 3-pyri di nol, pafrietoziies2easi |y
al kyl ated to afford the corresponding 3 al koxypyri dines. By carefully
appl yi ng chenosel ectivity between 2-hgla and 6-iodo, amination is achieved
exclusively at the 2-position of the pyridine to afford 2-am no-

3-al koxy-6-i odopyri dine 31. Further hal ogenation introduces 5-halo
substituted pyridines 32. By nmetal catal yzed cross couplin aryl
substitutents egi osel é0tyely 10mintr b at__BRAHG- pomSn of the
pyri di ne. Anopgmtep of ¢f oupling yj. he targgls, pnds 34.
Scheme V HO Hal RX ROHal R-[M RO R halogenation RO\ R | \ N N N Hal
N 3536 37 388 B®B-[M ROR halogenation ROI3R Ar-[M ROR?®R" NR N
Hal R* N Ar 39 40 41 Furthernore, as shown in Schene V, starting from
3-hal o-5-pyridinol, 2,5- 15 dial kyl -3-al koxy-6-aryl pyri dines are

synt hesi zed in six steps. Al kylation of the pyridinol 35 gives

3- hal 0- 5- al kawsspi | didgees 364a Whi ch aumgder go et gl _gat al yzad crosso cQuUM i ng
to give 3-alkoxy-5-al kyJpy[fi di re—37%—Hal ogena i gn of The Z-posi tm
pyridine ring give &R o- 3+ al koxy- 5-al kyl pRiN N8, "ACr oss coupl i RGNOTN
resulting 2- 41 WO 02/096421 PCT/ US02/ 16529 haLao- 3- al koxy-5-al kyl pyri ne 38
yields 2,3,5-tri substit®#ted pyridine 39. Hal ogenation of 39, followed by
nmetal catalyzed cross coupling give target pyridine derivative 41. The
preparation of thkeragiimshiuZdamp-3-plkoxy-6dEYIPYR¢ipenare sinthesizad frem 2zhale-
further by . i 4 i ¢h. ar t he rged. asS,_
[t rspoiols B G Brehe 1 firdfin 39 2:o 3l 80
compounds dese6iibdd3 ipyritinen whiehner eisiy alledgredtts #ffeed uhe doniespuadingf 84 t her
purification, Room.or anbient tenperature refers to 20 tB 25C.

Concent r at | BFPRYRYNHBED BWW@EW‘H_ yU@eC}l‘f‘F?oée]FfH"é‘ryybet‘é?F&'p%_ él_f)(ﬁ“.d_éﬁf’éor efers
to thin | ay@ém&mnqg%mgc@do%uhsﬁehn%mhg Qépr?;ﬁiog%‘iihé HridiRiid dridrablHmne!

reacti on products by col um chromat ogra roton nucl ear 10 magnetic
resonance (FukblRp-iedapyridiie dat Fuather dinlegenatiomatin@odices 5+b@oMsiabstimtedCDCL 3,
SB? air ﬁggr t elgjyn%lsneg 851 By rﬁqle a Scat%}yggcq \clz\gogse cosutp 1¥1§,ddryll\é%ls)sstitlsn%§t%tagearleg%%élgctlavréiey

10 introduced at the 6-position of the pyridine. Another step of cross coupling yields the

target compounds 34.

Scheme V
HO I g RO M mm RO~ halogenation RO. I ~-F
) — ) — | —_— P
N N N Hal N
35 36 37 38
R"-[M] RO ~F halogenation RO. X R' Ar-{M} RO R
P P ' |
R" N R* N~ “Hal R" N~ “Ar
40 ol
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Furthermore, as shown in Scheme V, starting from 3-halo-5-pyridinol, 2,5-

15 dialkyl-3-alkoxy-6-arylpyridines are synthesized in six steps. Alkylation of the
pyridinol 35 gives 3-halo-5-alkoxypyridines 36, which undergo metal catalyzed cross
coupling to give 3-alkoxy-5-alkylpyridine 37. Halogenation of the 2-position of
pyridine ring give 2-halo-3-alkoxy-5-alkylpyrine. Cross coupling of the resulting 2-
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either by CI or APCI nethods. EXAMPLE 1. PREPARATI ON OF

3- METHYL- 5- ( 1- ETHYL- PROPOXY) - 2- ( 2- METHOXY- 4-

TRI FLUORQVBTRIOMXM2PHENYL) - 6- ETHYL- PYRI DI NE AND 3- METHYL- 5- PTTHERbML65245
PROPOXY) - 2- ( 2- METHOXY- 4- TRI FLUOROVETHOXY- PHENYL) - 6- METHYLAM NO PYRI DI NE 42

10 32050424 T 138 Mo e e BB

| \ 110C Gbf 39, MW SdBYPhédIcht diiphed cedss Boupting e fapdirglidiba désiabiviqd. Pd | Y
OO0 YN):), N N HBCO QCF3 HBOO OOF3 470%3 s%?e By

5- Br ono- 2- ( 2- net Resprepagation| ofo theneemBRYsiE iy the- Btem Hpyenpondisndlugtagigd
Pd( PPh3) 4 d |t 5
et byl pyr i el b dh® SR exnie e Sk Ca 1 o8 heBoriet 28 dndlifgne

addi ti orp of inRentivatihexopedrtd tﬁelspenim pmcbm)ryqodrmi'vplrrimmdn desemhed ifthedg, 39.85

mml ) and Na2CO33 . (1M 50 ni AOQV resultln ure is heated to
refl ux overni ghtco’é'ﬁtfr‘i‘ﬂéﬁage@%qf%él“i PB ’é‘PFﬁé’r”&f‘ﬁ?tém RO OF ARt ayer

i s separat efémr?g%r@%regqa y, %%oe s c&f&&ﬁ@moﬁctn%m lﬁs&}gs t}}eT\ﬁ% o@raqaaw

| ayers are conbi ned, washed with water, brine, 10 dri ltered, and
evapor at ed. eviperatarude Th(bdefets ks thior ia‘ycedhtwnatd)gr@pim oYheplgel is used for

purification of reaction products by column chromatography. Proton nuclear
10  magnetic resonance (1H NMR) spectral data are obtained at 300 or 400 MHz in

CDCls, and reported as ppm, unless otherwise stated. Mass spectral data are obtained

either by CI or APCI methods.

EXAMPLE 1. PREPARATION OF 3-METHYL-5-(1-ETHYL-PROPOXY)-2-(2-METHOXY-4-

TRIFLUOROMETHOXY-PHENYL)-6-ETHYL-PYRIDINE  AND  3-METHYL-5-(1-ETHYL-
15 PROPOXY)-2-(2-METHOXY-4-TRIFLUOROMETHOXY-PHENYL)-6-METHYLAMINO-

PYRIDINE
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(eluted with 6% Et OAc in hexane) to give the product as colorless oil. '"H
NVR (CDCI3) S 2.14 (s, 3H), 3.77 (s, 3H), 6.81(s, 1H), 6.92 (dd, 1H), 7.27
(d, J=8. WD 02/09¢4p1 7.72 (s, 1H), 8.56 (s, 1H). LCVS 362, I6A/(k/19529 Step 2.
5- (1- Et hyl propoxy) - 2- ( 2- met hoxy-4-tri fl uoronmet hoxyphenyl )-3- 15
met hyl pyri di ngg (4 3 WD 02/ 096421 PCT/ US02/ 16529 Conpound 42 (3.62g, 10
nmol ) is added %Ei%ggolution of sodium 3-pentoxide in NVP (1M 30 m, 30
mol ). The resul N gm xture is heated to 120 C for 2.5 h, and then cool ed
to roomtenperature, diluted with 50% Et OAc i n hexane, washed wth water,
brine, dried, filjf&sghﬁnd evaporated. The crude product is purified by 5
chromat ography (elluted with 6% Et QAc in hexane) to give the product as
colorless oil. "H NWR (CDCI3) 8 0{98)(t, J=7.6 Hz, 6H), 1J72 (m 4H), 2.15
(s, 3H, 3.77 (s, 3H), 4.1Z (m 1Hy 6.79 (s, 1H), 6.91Ydd, 1H), 7.07 (d,
J=1.6 Hz, 1?(),| otd, J=8,)4Pk 1 &, IFhefaHz,© LEMS, 370. 2
(M+1). Step 3. thymrcrpmg%z--z-( hDXY - 4=tTgs 54 Uor ortet loxyphenyl ) - 3-
10 met hyl pyri di i de (44 %+ CPBA 77% 1.4 m’rolg i ded to a
sol ution of conmpoun¥ 48cFy 410 ng, 1.11 peCH2CL2 (5 nlf . OCF
resulting solutiongis stirred at room tqgperature for 3 hourss and then
evaporated to dryness. The residue is dissolved in EtQAc, was %chy%hC
Na2CO3 (1M, water, brine, dried, filtered and evaporated. The gr'udé
product is purified by chromatography (eluted with Et OAg) tj0 give the
product as a white crystalrigg?solid. "H NWVR (CDC13) 8 Q.97 (t, J=7.6 Hz,
6H), 1.71 (m 4H), 2.02 (s, 3H), 3.79 (s, 3H), 4.09 (m 1iH), 6.78 (d,
J=1.2 Hz, 1H), 6.84 (s, 1H), G6-gRXYC 1H), 7.95
(d, J=1.2 Hz, 1H). LCVS 386 (Mtl) -
2-Ch|oro-3-(1-ethy|propoxy)-65R2J%et
trifluoronet hoxyphenyl) -5-net hylmpgot ~di hecr;45) A sol uti on ofsCOONPOUREFA4
(340 ny, 0.88 mmol) in POC13 (0.4 qi) is stirred at 65 C for # hour, then
cooled to roomtenperature and our®d onto ice Q?ﬁ” © The r e$CHNHigd®
solution is neutralized wth|NapCO3, and extra¥ wth E%?bEﬁ cin
hexane. The conbi ned extractsyare washed wi th water, bring, drfed, filtered
and 25 evaporated. The crude hy (el uted
with 6%t OAc in hexane) to giv | I'ine solid.
"H NVR (CDC13) 8 1.01 (t, =7.
(s, 3H, 4.19 (m 1H, 6.78 (s, H&ds .
(s, I H, 7.27 (d, J=8.4 Hz, | H. LCV5 404. 27
47 48

is purified by chrong&
roduct as a white crybt

Step 1. 5-Bromo-2-(2-methoxy-4-trifluoromethoxyphenyl)-3-methylpyridine (42).
Pd(PPh3), (1.15g, 0.996 mmol) is added to a solution of 2,5-dibromo-3-
5 methylpyridine (10g, 39.85 mmol) in toluene (100ml), followed by the addition of 2-
methoxy-4-trifluorormethoxyphenylboronic acid (9.6g, 39.85 mmol) and Na,CO;
(1M, 50 ml, 50 mmol). The resulting mixture is heated to reflux ovemight, and then
cooled to room temperature. The toluene layer is separated. The aqueous layer is
extracted with EtOAc. The organic layers are combined, washed with water, brine,
10  dried, filtered, and evaporated. The crude product is purified by chromatography
(eluted with 6% EtOAc in hexane) to give the product as colorless oil. 'H NMR
(CDCl) 6 2.14 (s, 3H), 3.77 (s, 3H), 6.81(s, 1H), 6.92 (dd, 1H), 7.27 (d, J=8.4Hz,
1H), 7.72 (s, 1H), 8.56 (s, 1H). LCMS 362, 364 (M+1).
Step 2. 5-(1-Ethylpropoxy)-2-(2-methoxy-4-trifluoromethoxyphenyl)-3-
15  methylpyridine (43)
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(Mtl). 30 Step 5.

2- Met hoxy- 3- (1- et hyl propoxy) - 6- ( 2- net hoxy-4-trifl uoronet hoxyphenyl) - 5-
met hyl pyrwoime¢46) Sodi um net hoxi de i n net hanol (25 w w ®CTOUS62/md5P9 i S
added to a solution of conpound 45 (50 ng, 0.124 mml in NMP (0.5 m).

The resulting m xture | d 44 4 00 C
over ni ght, then 8'5’?’8‘3“?4??% tlgr% tu%c{ecpe ?1 %]S? fggéé&%é’? ((B:)?fl%
hexane, wastesMI {IMVBU Bil, 300fminite). mélreﬁumfg mieareds aadeceuapm AT ésk.2.3he crude
product is purified by chromatography &&I:@ut ed with 6% Et QAc in hexane) to
gi ve the prauuthenggoleddpdppsiemprrature,idi bV EOfcon hexaney washedy, |

6H), 1.75 ( m

1H) . 6.78 (gzhh ter, gmgg,%i %ﬂ,ef.g_l?ﬁ)recﬁ%ﬁdggga{)()%tec?’mhe g‘l‘uge 8&%&1&3@ %urflﬁejdzb§

LCV5 40@ 4 (H%bﬂn)nogﬁtphp (6luted with 6% EtOAc in hexane) to glve the product as colorless

2-Ethyl-3-(1-eth [ t hoxy-4-trif] uoronet hg h ) -.p-

met hyl pyri dP‘llrg‘ ﬁl—p&R gﬁﬁﬁﬁé‘) Qfg igﬁg7 6d¥616}ﬁ)nﬂl7)2 (ny %@d@é)gy(g gﬁgfﬁﬁ (Son of
compound 45, f”zi*?? 2dH): 875781 ki Ne bplHen 07 t)s=f'e *?)27

et hyl bor oni c dci'd ((1?3 mol 2 . The
resul ti ng ni=@4ig liHs) &e&(dgd-l6Hz=;le1)uL@i\/I§r3‘V|()gm1\/,[+l)and then cool ed to room
tenperature, The_t ene | a S S ted. The aqueous ayer is
extracted wHER3 E?(ﬁﬁ@uhﬁﬂré’pe%ﬁfﬁ'#éﬂ’e@ Qéf%‘tl?glf’%?é‘?eéhog‘ﬁ'g heny ngd washed

wi th wajer, priyiRridifel Rexidk (44)€r ed and evaporated. The crude product is

purified by 15 r omat ogr aphy (eI uted with 6% Et CAc in hexane) to give the
product as a whi MeCPBIAyé”tlélrhg, &/ %0l .# dnmob) lNMRdf(@CQSQIUSOIlwmIPPOUHﬁ:%G Hz,

6H), 1.23 ( 4 9 J=7. 6Hz,
2H), 3.87 (L410 ﬁin g‘%{éé (%g)]n lﬂ]é rﬁﬁu(?u%é g@u?n&% is _SL ed étqécimzs

H, 7.27 ( dte ?atﬁlre |‘f'én 3 hiohs, h%eﬁ%%ﬁﬂ'atéﬂﬂfd-)iryn&seﬂ“hz resxdue is dissolved in
[3-(1-Ethyl oxy) (2-met hoxy-4-trifluoronet hoxyphenyl)-5- 20

net hyl pyri d FO C WE}Shﬁ‘iaM% NGl ((B) weigndusins. daedygiitered apergted. IB¢ ut i on

Saat o1 oh or cifs bEETEr is Bustfic B ehebp ‘ﬁgféﬁ%ﬂ@fa‘%ﬁ&“ﬁ%% Pt Drdle
mol ) and taﬁwwﬁnéwstam%hd@mm(chﬂﬁ&mmlt, JMHzreHmllmn@n mMEg ure is

seal ed and heated to 55 C overnight, then cooled to room erature.
The react| oA RHDELTS (uplibedh (uiDands el dr 2 e ikene! oA B ek

e A P R P, BRI 12 P e
as a |light Swell ow. sol Pd:paralrberVR OFCDCIBThBr®- 39T -ethylpropdx Y9-G-12-métHpxy-#- 71 (m
4. 1 98 (trlﬂuokgmethoxyphenyl) 5-methylpyridine (45)

A solution of compound 44 (340 mg, 0.88 mmol) in POCl; (0.4 ml) is stirred
at 65 °C for 1 hour, then cooled to room temperature and poured onto ice (10 g). The
resulting solution is neutralized with Na,COs, and extracted with 50% EtOAc in
hexane. The combined extracts are washed with water, brine, dried, filtered and
25  evaporated. The crude product is purified by chromatography (eluted with 6%EtOAc

in hexane) to give the product as a white crystalline solid. "H NMR (CDCl3) § 1.01 (t,
J=7.6 Hz, 6H), 1.76 (m, 4H), 2.12 (s, 3H), 3.78 (s, 3H), 4.19 (m, 1H), 6.78 (s, 1H),
6.89 (dd, 1H), 7.05 (s, 1 H), 7.26 (s, 1H), 7.27 (d, J=8.4 Hz, 1H). LCMS 404.27
(M+1).
30 Step 5. 2-Methoxy-3-(1-ethylpropoxy)-6-(2-methoxy-4-trifluoromethoxyphenyl)-5-
methylpyridine (46)
Sodium methoxide in methanol (25 w/w %, 0.5 ml) is added to a solution of

compound 45 (50 mg, 0.124 mmol) in NMP (0.5 ml). The resulting mixture is heated
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2.99 (s, 3H), 3.79 (s, 3H), 4.13 (m 1H), 4.77 (brs, 1H), 6.67 (s, 1H),
6.77 (s, 1H), 30 6.87 (dd, 1 H), 7.32 (d, J=8.4 Hz, 1H). LCMS 399.4 (M1).
EXAMPLE 2WORBERARATI ON OF 3- ETHYL- 5- ( 1- ETHYL- PROPOXY) - 2- ( 2COVETRODIOS29) -

TRI FLUOROVETHOXY- PHENYL) - 6- METHYL- PYRI DI NE 45 WD 02/ 096421 PCT/ US02/ 16529

QZN OzN OZNo\ [90HE odehigHt, REXA odhelB (ot kdmperat(RPadied WINBBZHEEAY NS N N
OH PCI5 N Cl DVE/Na2CO8 N OCF3 49 50 51 53 Y H2, Pd/C 2 RZ NaNO2 OCH3 56

| OCH3 H -fonang, washgd wW@}qrmdmﬂmwdmndmrwéFWe mdlsslm A
ol ution ofp NN, RicklobApMPiRied Sufl ) EiOACAANEAR) ARG BE pRUEE: 3 Pour s,

at 30 degre%s 0 a m Farni ng conpoun I'SSO ved I n

concent r at ebletds§ oili '¢1 NORI (CE@)rﬂ ).00 @r, Jaf. BQ{Z’J@H)VBWS (AQAERNL.0A(Ld)j tric
acid, and water m xture is then heated to 80 degrees Cfor 1

(3367 m). The
hour, cdol eti89 &, 36bn3- 9f‘é?vp?éi)at4u'r?e(m At Oe® & 1H) 82 (dd, dbbub-92ds.id Hand

filt dt | | 4ind, M5, 181 (M A m xture of POCL3
(|3. 86:116), gC?g&g'}Qgh?{Zy?g g‘\gérrlgglf? 458?%3 3g) is h((aatg?j to 1)(3 lilo degrees C

for 5 hoursStepft ér c@(ﬂth)ﬂgs (leethyiprapbry)p@( 2 indthox yidhei fluordrugthoxyph@oly-£d i nto
i ce-wat er. SO|IdS gjltered and the aqueous filtrate is extracted with
ether. The m%"f’ﬁ‘é’b’“ E{¥t is concentrated and purified by flash

hr orat hy t < o
2 61(q, o1 1. SoLETHG e R ol R g R o o AT ]y - 4.

15 tri fﬂmorwhemmdxymewizme(l@(ﬁrmm)i dolbovadl )2 diBpiippramic aad (@3 nsg, domimo) mir bonat e

(1M 2.8 ' (. . The.m xtuyre i s degassed,b bblin

ni trogen g?gngféf (?Mzr(?rz?ﬂfﬂ %—*FB%‘EE%& ﬁ:&ﬁ%‘j&m(ﬁgf %@?’ tgdé%’éf’ X O 9 ’xture
i s heated tmd8fesiessiedso %Jr@rtemﬁerbt% SThet (ORRNO WAYeP Gk bdPaPar¥@t e Rfddous
extracted with toluene. The extract is concentrated and purified by flash

chr onmat ogr dpYsf,is ekractadvithtBiIAcadbe fombinedragaredayers are combined, washed

with water, brine, dried, filtered and evaporated. The crude product is purified by
15  chromatography (eluted with 6% EtOAc in hexane) to give the product as a white

crystalline solid. '"H NMR (CDCls) § 1.00 (t, J=7.6 Hz, 6H), 1.23 (t, J=7.6 Hz, 3H),

1.73 (m, 4H), 2.09 (s, 3H), 2.84 (q, J=7.6Hz, 2H), 3.87 (s, 3H), 4.16 (m, 1H), 6.78 (s,

1H), 6.89 (dd, 1H), 6.92 (s, 1 H), 7.27 (d, J=8.4 Hz, 1H). LCMS 398.34 (M+1).

Step 7. [3-(1-Ethylpropoxy)-6-(2-methox y-4-trifluoromethoxyphenyl)-5-
20  methylpyridin-2-yl]-methylamine (48)

Pd,dbaz (4 mg) is added to a solution of compound 45 (70mg, 0.173 mmol) in
toluene (1 ml), followed by the addition of P(t-Bu); (1.4 mg), methylamine (2M in
THF, 0.17 ml, 0.347 mmol) and t-BuOK (IM in THF, 0.26 ml, 0.26 mmol). The
resulting mixture is sealed and heated to 55 °C overnight, then cooled to room

25  temperature. The reaction mixture is diluted with 30% EtOAc in hexane, washed with
water, brine, dried, filtered and evaporated. The crude product is purified by
chromatograph (eluted with 6% EtOAc in hexane) to give the product 48 as a light
yellow solid. "H NMR (CDCl;) 8§ 0.97 (t, J=7.6 Hz, 6H), 1.71 (m, 4H), 1.98 (s, 3H),
2.99 (s, 3H), 3.79 (s, 3H), 4.13 (m, 1H), 4.77 (brs, 1H), 6.67 (s, 1H), 6.77 (s, 1H),

30 6.87(dd, 1 H), 7.32 (d, J=8.4 Hz, 1H). LCMS 399.4 (M+1).

EXAMPLE 2. PREPARATION OF 3-ETHYL-5-(1-ETHYL-PROPOXY)-2-(2-METHOXY-4-

TRIFLUOROMETHOXY-PHENYL)-6-METHYL-PYRIDINE
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20 as eluant, to give yellow oil, 53 (200ng). NWMR, 8.22(s, 1H), 7.27(d,
1H), 6.95(d, 1H), 6.83 (s, 1H), 3.78(s, 3H), 2.86(s, 3H), 2.51(b, 2H),
1.14(t, 3wp.o2@dpound 53 (180ny) is dissolved in nethanol PCTWSO/)6529
containing 10% Pd/C (10 rrg) and hydrogenated at 40 psi with a Parr shaker.

The solution is filtered an cqoncentrated to grve 54 V\/mch can pe

A 0.
gzbfgggﬁgglmd vmthout q'mj pLCI)I::LIst% tArB H)“ Z:d(pps 27 (“ o&;pzn;gund
mcroliters) and water (0 6 rrt) cool ed to 0 degrees C, and treat Y.
drop-wi se ad#ition of NaNO2 in wat& (0.5 nm). The miRture is’

stirred for 8 hours at 46 WO 02/ 096421 PCT/ US02/ 16529 room tenper ature,
basified with NaHCO3 (5 m) and extracted with etlhy] acetate. The extract
Is concentrated to %iNve yel low solid 328 I M+1). 0I\laH (60% 57nmg) is
added to conmpoundc55° ffg) dined®pl ve | |/n (2.& ). Hgas

evol uti on ceasesoH 3- t and=SP56) d amti™trhe '
stirred at 85 degrees C f cigours. The m ¢fe 1S into water” amd
extracted with ethyl acgfate. The productsis purified and gpncentrated by
preparative TLC using 20% ethyl acetate in hexanes as eluant to give
conpound 57. M5, ]

ol Sl AN 16?%81%%6%13:%%6(%('3% gbgyrn%%t&» (%té);ﬁ)l)ﬁs %@c(e%i dHSB wrﬁ’&%fg E%H)s i
1.06(t, 3H), at039901etgr&|st) C, 110 47 MiOuf2/cofBiirig R@ﬁipb@@@/‘l%i(ﬂgg) EHssoPleE B

PREPARAT. L-4- VETE Y PHENY 2- .METHYL- YRl D| N- 3
L] b PROARCSHIGE MBS a0gy GIbL gt ok Ve COR A LA By gid v
OCH32CH36z (5GHNRY. PAhEPRRiRIRe isl thed- hel@@Ho ! 80VBdEds € O/ a2 Gdd1diHd fdoat! N OH

N C 58 59 60 61 C Et02C Et02C HO2C H2 | 1, DPPAAPerI N N NaOCH NaO N
a 2. al |yl Gemperature, diluted with water (about 20 ml) and filtered to give pale yellow solid,

50. MS, 181 (M-H).
A mixture of POCl; (3.8 ml), PCls (7.5g) and compound 50 (4.3g) is heated to

5

10 110 degrees C for 5 hours. After cooling to room temperature, the mixture is poured
into ice-water. Solids are filtered and the aqueous filtrate is extracted with ether. The
ether extract is concentrated and purified by flash chromatography to give yellow oil,
51. NMR, 8.19(s, 1H), 2.82(s, 3H), 2.81(qg, 2H), 1.30(t, 3H).

Compound 51 (20lmg) 1is combined  with 2-methoxy-4-

15  trifluoromethoxybenzeneboronic acid (248mg) and aqueous sodium carbonate (1M,
2.8 ml) in DME (5.6 ml). The mixture is degassed by bubbling in nitrogen gas for 1
minute. Fresh Pd(PPh;), (48 mg) is added. The mixture is heated to 80 degrees C for
6 hours, then poured into water and extracted with toluene. The extract is
concentrated and purified by flash chromatography, with 10% ethyl acetate in hexanes

20 as eluant, to give yellow oil, 53 (200mg). NMR, 8.22(s, 1H), 7.27(d, 1H), 6.95(d,
1H), 6.83 (s, 1H), 3.78(s, 3H), 2.86(s, 3H), 2.51(b, 2H), 1.14(t, 3H).

Compound 53 (180mg) is dissolved in methanol (10 ml) containing 10% Pd/C
(10 mg) and hydrogenated at 40 psi with a Parr shaker. The solution is filtered and
concentrated to give 54, which can be subsequently used without further purification.

25  MS, 327 (M+1).

Compound 54 (203mg) is dissolved in a solution of concentrated sulfuric acid
(70 microliters) and water (0.6 ml), cooled to O degrees C, and treated by drop-wise

addition of NaNO; (59 mg) in water (0.5 ml). The mixture is stirred for 8 hours at
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~00O0I I I 62 63 64 H NOUN CH3(CH2)2X NOUN Pd(PPh3)4 H-(N 1Ol NI/
NaH DMF- IO | N1 norpholine~ OO0 65 1 66 1 67 1 CH3CH2CHO NaBH( OAc) 3
ao 68 5 wormmvaee of conmpounds 58 (2.6g) and 59 is heat edcrasibssdegrees C
for 1. 5 hours in acetic anhydride (30ml) (Procedure gi ven in J. Prakt.

Ch
108m ), heat %59 Eempfﬁburgje%%lg%g “’éﬁnflggﬁé?ng ﬁf]ﬁ&ind &I(t:%g an H’z'ily? %f g% to pH
4. The pr ecéxpiatais eonéenfratbiﬂ & gide qaldb\d solat] 560 MS$,\328 (M}lﬁo Corrpound 60 (49)

is heated to 100 degrees_C for hours in 3.(2 MeANC1 (49).
The mxture i s CONILHIEaT G0 Lt SarHRPURECs R Ate by AMPHE S

et her/ hexanﬁ?-zo h@s gxd emﬁtldécéa@&cgrﬁrbﬁabg&tm gsyes BddedSarf ﬁ@lrﬁirxluﬁ'éfis oi l.

Compound 61 4- et hoxy- 2- net h nzeneboronic acid, and 15 aqueous
sodi um dar bt SthegIBeﬂZ rﬁtbr)S hcpurDl\/Em( Brgurd iy iro evatfwrabd netdactéﬂrelthﬁbhtym e is
degassed by bubbling i nrtro as for 1 mnute fol addition of
froon. Pa( PR TSragyet e e acAuBhiy pregaredig acs vong ah%a hour

poured int oeth%ﬂx&fate A Hexnbd §§Eﬁﬂnﬁ/\46 Bive otfyaand She et B%t(M#H)GCNMRnt rat ed
and purified Qé flash chromato %goé,awrth 20% et hyl acetate i'n hexanes as

el uant, to G246 1dDnpANslIHR 6. (s, 118, 1Wo@2AHd63%20(s B8/ B43GHD529 A
m xture of %)Z(I)\Ib—g 00ng) and 10% Pd/C (20 ng) is
refluxed i nfﬁg@ﬁgﬁglza%é&%f 03)6(5%1 urs (t? " m xture is f(i) |tered and

concentroat ed to gi ve conpound 63. Conpound 63 (0.5g) is dissolved in NaOH
(1M 5nl) and nethanol (5nl), 5 and heated to reflux for 8 hours. After
cooling, the solutionis diluted with water, acidified to pH 3 and
extracted with dichloronethane. The extract is concentrated to give
conpound 64.
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Compound 64 (150ngy) is dissolved in a mxture of toluene (2m ) containing
di i sopropyl ethyl am ne (0.2nl) and DPPA (0.17nl). The solution is stirred
for 1.5 WO ohoossg1 at room tenperature, then heated to 100 pdagrsezsssed f or 10
m nutes to purge nitrogen. Allyl alcohol (0.2ml) is then added and the
heating con r % &?gl di | uted
wth water, Eg%]gﬁcé %&@%ﬁ%bﬁésngwy%gﬁgentrg?gfj&gf]}g))&pi? equby flash
chr omat ograpﬂﬁyHYIoPgilD@J 3o OIRGPEE-AMBIEli um hydri de (60% 50ng) is added to
a solution of conpound 65 (140ngy) 15 4n di net hyl formgm de (2ml). After

stirring at Fer ten@e\rra\ture;\ or 502% , POdIaodOp‘PzW 4(00 20MBEC6IPldRRS, S )
i s added:' SticAQpg isigentiznertd for 0,15 howene™ T ! re 1@t ed Wi th
water, extracted with t ol uene, concentrated and purifi ecf t hrough an SPE
colum wi th hex&nes/etfler to give corrf)ound 66. Pd(PPh%)4 (25 nmg) is added
to a solution ofs conpound 66 (180ng) [in 20 dichl oronetphane (2m) and
nmor phol i ne % croliter). TH& waxture is i rHed room t,epRerat ure
for 0.5 hour i er?dézrﬁ'roug cd«jirm’ﬁ t o gy rrpod'n O a s a
colorless oil. re of conpound £0.07 nmol e) , nal (0.14 mmol e)
and NaBH(QOAc) 3,,(0. 21Tmmol e) in dighioroethane (Inl) is heated to 40
degrees C for 24 25 hours. The m xture is quenched Wi th sodium hydr oxi de
(1IN, 2 drops), stlﬂrred vi gorously and f\\l]tered t hough an SPg\FoI u to give
conpound 68 Ms H) . Rl - 2459 ~7 11(d, 6. 79('s, 4
6.77(d, 1H), 3.82 5@%’% L %"%’%‘n%’zm :
1.49(m 4H), 1. 03(t 90(t 6H). 49 WO O 6421‘3“P’CT/ uso2/ 165
EXAMPLE 4. PREPARATLON CF:[S 2' - DI ETHYL- 5- (| - ETHYL- PROPOXY) - 6' - JSCPRd’YL-
[ 2, 3" ] BI PYRI DI NYL- 6- YL] - HYL- AM NE (36) AND
[2' ETHOXY- 3- ETHYL- 5- ( 1- ’\EEHYL- ROPOXY) - 6' - | SOPROPYL- 1

2' - DI HYDRO- [ 2,31 Bl,PYRI Bt -YL] - METHYL-AM NE (34) 1.12 Y Y HOI \ 2.

}BrC]\OI\BE%ﬁ(%NBSC 3 H2 HNNIT HN N1 69 70 71 (HO 2B ~ H3C0
I Nr YY OBr O CH3CH2B(OH) o
. |
5

A mixture of compounds 58 (2.6g) and 59 is heated to 105 degrees C for 1.5
hours in acetic anhydride (30ml) (Procedure given in J. Prakt. Chem., 82, 619). The
mixture is concentrated, dissolved in NaOH (4N, 100ml), heated to 100 degrees C for
1.5 hours, cooled and acidified to pH 4. The precipitate is filtered and dried to give
10 60.

Compound 60 (4g) is heated to 100 degrees C for 8 hours in POCl; (20ml) and
MeysNCl (4g). The mixture is concentrated, diluted with water and extracted with
ether/hexanes. The extract is concentrated to give 61 as a colorless oil.
Compound 61 (200mg), 4-methoxy-2-methylbenzeneboronic acid, and
15  aqueous sodium carbonate (1M, 2.5 ml) in DME (5.5 ml) are combined. The mixture
is degassed by bubbling in nitrogen gas for 1 minute followed by addition of fresh
Pd(PPhs)s (30 mg). The mixture is heated to 80 degrees C for 1 hour, poured into
water, and extracted with toluene. The extract is concentrated and purified by flash
chromatography, with 20% ethyl acetate in hexanes as eluant, to give compound 62
20  (200mg).
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Pd (PPh3)a ' HN N Pd (PPh3)4 HN N HBCON H3CO N 72 73 Y "J T 3N HC O
CH3CH21 O 75 C HN XN) K2C3, DMV HN XN ONON 74 HTf20/ Et3N 75 1YY
Ol \ CH3waaB(@p? Ol \' HN N or HN N TFO N (CH3CH2) 3B Z'PCTNISP®18Z9 5 Step
1. Preparation of [3-(1-ethyl-propoxy)-6-iodo-pyridin-2-yl]-methyl-anmne 12
(45.8g, 0.18 nol) is added to a solution of 2- chloro 3-pyridinol (69,

23.4g, 0.18 nmolA mthNaQb@Ci}nr(omB 621(200mOVHSE RS’ ($60mg) ard IQ%?.@EC(ﬁﬂ) The
12 initiall re n t of. the fl ask. but dissolv

stirring oJﬁ@ning%llux’Fﬁemsé’?e 3"8L (9'5’ cg?feg Yt eﬂF AT ]Sdgﬁﬁregnﬂ’da white
solid premda,h&@;t@&,dta'lga,eraompumd@ then 10 diluted with Et OAc and acidifi ed
wth concentrated HC The solution is extracted with Et OAc.

Thehlconbl ned extQ%P@“ér@p%@éa d)\ﬁS@Heﬂ2®NQ%IﬂéélM éﬁdf}@?‘ét’@dha“@b (ff,ml)fcai t he
2 T i heri S i
e ( 300meynE SRR Py S Ros) At AL nk cene Rdfu B il YTEIUEL L0

to this solaidified toTpie randwxtradigd witktdicgoiomethline h@ht edirdc i9OorCenwdtéd gent | e

reflux for 2- 4 hrs, then cooled to roomtenperature., poured into 5%
Et OAc/ hexarfYe @mpad@dt h H20 several tines, and dried. The 50 WO

02/096421 PCT/ U%é(ﬁﬁ_’la%4 (Elgbfﬁgf'%s dl?SO'i\%'aq}ﬂeadmﬁ)Ruﬁ'dfefoﬁgné)[jmlr‘lebﬁgmhﬁg used

w t hout further pur cation next step. The above ol
di ssol ved idus@pispy2thiylaine (WRMR]) && DPPAS&Q:]Mm]sealeclsolutmndlsmm:édot cb 5100 C

for Zg The m xture is the dIut (f 5% Et ci8 5 hexane, washed
with H @ s d\PUFSaft TOOHL EMRSTRLFE; e‘ﬁt d"r%%v of 40 gpipates 1 AEr een

31 o ittt T i o bkttt
| i ght greenlher yeactiphi paxture is cooled, diluted with water, extracted with toluene,
concentrated and purified by flash chromatography to give compound 65.
Sodium hydride (60%, 50mg) is added to a solution of compound 65 (140mg)
15 in dimethylformamide (2ml). After stirring at room temperature for 5 minutes,
iodopropane (60 microliters) is added:: Stirring is continued for 0.5 hour. The
mixture is diluted with water, extracted with toluene, concentrated and purified -
through an SPE column with hexanes/ether to give compound 66.
Pd(PPh3)s (25 mg) is added to a solution of compound 66 (180mg) in
20  dichloromethane (2ml) and morpholine (100 microliter). The mixture is stirred at
room temperature for 0.5 hour and filtered through an SPE column to give compound
67 as a colorless oil.
A mixture of compound 67 (0.07 mmole), propanal (0.14 mmole) and
NaBH(OAc); (0.21 mmole) in dichloroethane (1ml) is heated to 40 degrees C for 24
25 hours. The mixture is quenched with sodium hydroxide (1IN, 2 drops), stirred
vigorously and filtered though an SPE column to give compound 68 MS 341
M(M+H). NMR 7.24(,1H), 7.11(d,1H), 6.79(s,1H), 6.77(d,1H), 3.82(s,3H),
2.96(q,4H), 2.51(s,3H), 2.35(q,2H), 2.08(s,3H), 1.49(m,4H), 1.03(t,3H), 0.90(t,6H).
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solid. The filtrate was collected to give an oil which is purified by
colum chromat ogr aphy (3% Et OAc/ hexane) to give additional solid product

([ 3- (1- etW@lo20@4pt OpoXy) - 6- i odo- pyri di n-2-yl ] - et hyl - am n@CT/Us82/8319 2

(Mr1). "H NI\/R(CDClB) S ppm0.92 (t, 6H), 1.65 (m 4H), 2.98 (d, 3H), 4.04
(m 1H), 4 brs ( (d 2 Pre aration
of [3-(1 - LEproé%%g/}‘)"R‘%nOBrBﬁIﬁbz HWE)% TH"PH‘ %Q(if]o ?ﬁelrgﬂ fii ne 15
NBS (11. 679,2 ﬁﬁn@&nfmi)s Yig-MesheRe - Amne (36) Wkban'-Bfud®Hy- G&QQYLSZ(MEEHWDI) in
CHC13 (240 rri) at C, warned to roomtenperature, stirred for 20 m nutes,
and then eRREFOKAL- édlSPB‘QPé’hﬂ\ﬁé -PIHEDEPR 3 IBIBYRIPINYACE Y | NEXH He- AMENEGRd t 0
the residue and washed wi th saturated, NaHCO3, H20 i,ed, and evapor at ed.
The crystals which form are,collect by filtrati onP\(‘ahe solid is washed
wi th hexane and drjgd to gi 20 conp, d 71 a Ilght br wq,,sol id. The
filtrate is then pued-bi&af_u:m ("vﬁP\mc—ﬁl—n—hexa g)Jto provide

addi ti onal productc” N8 399. 2MeN#i1. 2 H NWVR ( ppm 0. 92 (t,
6H), 1.67 (m 4H), 2.9%8 (d, 3H), 4.06 (nj0o 1H), 4.94 (t5rs71 1H), 6.84 (s, |
Hy. Step 3. Preparation of

[ 3- br omp- 5- (1- ethgl-propoxy -

' - Met hoxy-6' -1 sopropyl -
[2, 3" ] bi pyri di nyf®8g%)] - met byt - ani ne Pd(PPh3)4 (2.5 /() is added to a
sol ution of conp ’ in Bhe m x stirr room
tenperature for I S. 2-[Mef hox I:A‘&?s(bn? i oronic acid

Xy- -l—%épﬁef% P
(1.9g, 9.74 nmol) 1S Atded, MOTY oued) by Na*?’@%‘(l??'fﬁ/

The resul ting mxture IS heat edcbowefux overni ght. AftHeso’CodIYNg to room
30 tenperature, the mxture is dideuted with 30% Et OAc i n h&Rane, and then

washed with H20 and brin he crude is purified by celum chromat ography
(eluted with 4 % EtOAc |n exan ) to give conpound ite crystalline

solid. M5 422.3, 424v3 NVR ( CDGHE¥IS ppm (2 , 6H), 1.30 (d,
6H), 1.71 (m 4H), »-®7 (n;1 02/ 096423, b1/ US02/ 16529 1H), 2.98 (d,

3H), 3.96 (s, 3H), 4.12 (m| 1F),[4]94 (brs, 1H), 6. 8'6?(8‘, H)
1H), 7.50 (d, 1H). Step 4. Prepfarfitipn of [3-ethyl-5-(1-erhy

- propoxy) - 2' - Met hoxy-6' -i soprop¥l - [2, 3" ] bi pyridinyl - y»{)] nmet hyl -amne 5
Pd(PPh3)4 (2.5 Mol % is added to|aosmhuti on of the above ®onmpound 72 (1.7gq,
4mol ) in toluene (25 m) and stjrred at roomtenperature for 20 m nutes.
Et hyl boroni ¢ acid (3. 0g, 4Q’/hrrol i s added, foIIowe|Q|Jy Na2Co8 (8 ml, 1M 8

6.96 (s,

o
| = CH3CHyB(OH) | =
Hl\ll NT N l o Hri: N N |
T0” N (CHyCH;)3B SN
76 77

5  Step 1. Preparation of [3-(1-ethyl-propoxy)-6-iodo-pyridin-2-yl]-methyl-amine

I (45.8g, 0.18 mol) is added to a solution of 2-chloro-3-pyridinol (69, 23.4g,
0.18 mol) in Na;CO3; (225 ml, 1.0M aqueous solution, 0.225 mol). The I, initially
remains in the bottom of the flask but dissolves with stirring overnight. The solution
becomes lighter in color dark and a white solid precipitates. The mixture is then
10  diluted with EtOAc and acidified with concentrated HCI to pH 2 - 3. The solution is
extracted with EtOAc. The combined extracts are washed with H;O, dried, evaporated

to give the 2-chloro-5-iodo-3-pyridinol as a yellow solid.
The solid is dissolved in DMF (300ml). Solid K,CO; (40g) and 3-
bromopentane (44.8 ml, 2eq) are added to this solution. The resulting mixture is
15  heated to 90 °C with gentle reflux for 2- 4 hrs, then cooled to room temperature.,

poured into 5% EtOAc/hexane, washed with H,O several times, and dried. The
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mol ). The resulting mxture is heated to reflux for 2 hours. After cooling
to room tenperature, the mxture is diluted with 30% Et OAc i n hexane, and
t hen washwo oziobés2.0 H20O and brine. The crude product is puwdrfiseziiésgs col um
chromat ography (eluted with 5 % EtQOAc in hexane) to give conpound 73 as

whi t talline lid, M5 372..: -1). 'H NWR 13)..8 m Q.97 (t,
o - C 104> fovontss remougyl Qv oil whidh it hied bhhOu SOt pUAficquoR T st ' 11
2.98 (d, 3Hyep3.92 (s, 3H), 4.15 (m 1H), 4.78 (m 1H, 6.72 (s, 1H), 6.80

(d, 1H, 7.51 (d, 1H. 15 Step 5. Preparation of
3- Et hyl - 5- (1- et hhe graypekly(0® is n'wpimcgm CHa)NHp [N amiNVER, 85hml, 3eq), sealed,

2,3 ]bi i dinyl-2'- oA i t he, ab : d.73 .
L somon) P i eeest s 06 56 52 R, She iR BO e BRREE S % BRI o
cool i ng 3 0 k&xafe, valkped MU0 tdveraltixieyafd deied. B vdnt @drewiovBd Naive GIdN) at O

T. The resulting precipitate is collected by filtration. 20 The solid is
washed wi t hemeporidn§rsalefamed waeanking. g raixiuse of eil gnd ervselegs ditigred4Thes

‘(N['i te o0t ys&?cliiislii??/a i\gitliﬁg%ﬂ?énd gﬁfé?o'ig@i(c%@m&ﬁ gﬂ\@&%%%%éalgﬁgoo -( %7
1H), 2.99 (shlid3Mhe fir&8 ¥a§ cbliddred 4o 8EVE man loH) whichlGs (parified Hyy colufan (s, |

7.51 (d,, | .St 6. P ti 2' -FEth -3 -ethyl -5 -(1 -ethyl
[_2” opoxy) E Géhrpmg%gyagbgfb% Etégggé)gagle)o?o %}cve[ additiona?)églid prc?duc}/ ([3-(1-etlgyl- ey

i ur ol Piob SR iodbBHtiafi Aol b (arifie), M5 DAEDIMETH NMRAEERAS e
by the addi pprom.92f (tF6H), (106G, 4HD), 2.98h@, BHXt 4104 (myVaH),s1.94 (ks H), 6a160d,

tenperature for 8 hours, then diluted with H2O and extracted with 33%
Et 0Ac/ hexant)- ¥ @ohB)-ned extracts are washed with H20 and brine, dried,

30 and puri §1iegd2.bl5r§ﬁl'2h'i%ﬂ 6 r[@—r@‘-?elﬁgrl—%Bpé]%f»s(gfg—%Tr&ﬂo—‘@i—ig)&oﬁg%iv%h%%% Rje) to

give conpound 75 as col orless oi 3 (ML) . 3) 'S ppm
0.97 (t, 6Hminel. 10 (t, 3H), 1.29 (d, 6H), 1.31 (t, 3H), 1.71 (m 4H), 2.35

(1S %o (S 67 ST Rl sl 570 0568 47 Smily e 7507

(d, | H. &Hem @40 RipRay @, ivaitmed tolfoohd teRiperafi€ stifred §drR0 minutes, and then
3-ethyl -5-(1-ethyl - propoxy)-6'-isopropyl - 6-nethylamno- [2,3 ]'bl pyri
di nyl - 2' -yl exapergtedsloemove theOblfl . 6§ &0 Aadn hekancaidddded to thegesides and of t he

cbove SOTROMch e NS oL BTG befla 18 - fe LAY O
evapor at ed, ardi dolleerdd vyt Hildrid{on. &Fte eolid ac twadhedmwtith Banét {odc dhek adegivel he
conbi neZdO exéc{n?[():(}u?ld%rl eas \{\iglsitht?rgw\lllvi s%]qd_k{zh% ﬁa]prgteblg ithrég ‘purified by column (1% EtOAc
in hexane) to provide additional product. MS 399.2, 401.2 (M+1). "H NMR (CDCL) &
ppm 0.92 (t, 6H), 1.67 (m, 4H), 2.98 (d, 3H), 4.06 (m, 1H), 4.94 (brs, 1H), 6.84 (s,
1H).
Step 3.  Preparation of [3-bromo-5-(1-ethyl-propoxy)-2’-Methoxy-6'-isopropyl-
25  [2,3']bipyridinyl-6-yl}-methyl-amine
Pd(PPhs)4 (2.5 Mol%) is added to a solution of compounds 71 in DME. The
mixture is stirred at room temperature for 20 minutes. 2-Methoxy-6-isopropyl-3-
pyridylboronic acid (1.9g, 9.74 mmol) is added, followed by Na,CO; (17.7 ml, 1M,
17.7 mmol). The resulting mixture 1s heated to reflux overnight. After cooling to room
30  temperature, the mixture is diluted with 30% EtOAc in hexane, and then washed with
H,0 and brine. The crude is purified by column chromatography (eluted with 4 %
EtOAc in hexane) to give compound 72 as white crystalline solid. MS 422.3, 424.3

(M+1). '"H NMR (CDCls) 8 ppm 0.96 (t, 6H), 1.30 (d, 6H), 1.71 (m, 4H), 2.97 (m,
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dried, and evaporated to give conpound 76 as a |light yellow crystalline
solid (21ng). 10 MS 490.4 (Mr1l). '"H NMR (CDC1l3) S ppm 0.97 (t, 6H), 1.06
(t, 3H), Wwo30/00ck21 6H) 1 71 (m 4H), 2.35 (q, 2H), 2.98 (Pd;T/1B6R/1653906 (m
1H), 4.17 (m 1H), 4.87 (m 1H), 671(s 1H), 7.22 (d, 1H) 7.75 (d, 1H).

L8, 5. PRl 340, Uy LFafi BN 6 B Sl ASBE6 8y 1k B 1 o o
sol ution of ;e haveggonmpound 76 (15ny, 0.03mwl) in toluene (0.5 m),
and the mixture is stirred at roomtergerature for 20 m nutes.

Triet hyl borStap @ N iRreprestzome, of0. [Boathy!-B(loghpleprypixy)-ddddethoxXyoé Heamropylby

NaZCCB(OO mm tionally, triethyl boronic acid (30
nmol ) @eii)lf%’t MY t6ey§] Tor )%améc?ehyl borane. The resulting m xture is

heat ed tso 100 C PIPPH;)2Q2.5Mu1%) isfidded 1€ @eblutign bbthe @bovd estpguuald u2e1. 7ighe
mxture is diluted with 30% Et OAc in _hexane, and washed wth H20 and
brine. The 4PI@d i ‘B’c&'?'i’ff i@ B avf urredcplr GPRIP OlGMBSTANTE efit 20 MINUEs10 %

L0 11, Bl S GERTIRE I €30 B ks Gobond 0 o,
(d, 6H), 1. r?iﬁloQ)nThéIT&su]tﬂngIﬁn(tme i2 Hpate@ 16 fTuy, foR B)hours. %te@atpomg {o BolB 25
(0 1 1) cmagnhrabe rtisH Al MBS TIQ AR hexse rdkshinyrtedopth T
2, 5-Di EI-B'M— Ghd B RY %EBQ%@QQd&I{ lM?—x-E oftimn chromatogra hy ézluted W1th

TRI FLUOROVETHOXY- PHENYL) - PYRI'DI NE 3-Bronopent ane O G

DVF/ K2CO3/ 80 & r&@a@ao)r@xam) Lt gree N)ISBOUHTMH 3y M&UEIC{]LS@DMNEBG]@ CMSBM?,& 0
(2), 208 256 RO SRR SHT S o A NG PR 2 (2
2.32 (q, 2H), 2.95 (m, 1H), 2.98 (d, 3H), 3.92 (s, 3H), 4.15 (m, 1H), 4.78 (m, 1H),
6.72 (s, 1H), 6.80 (d, 1H), 7.51 (d, 1H).
15 Step 5. Preparation of 3-Ethyl-5-(1-ethyl-propoxy)-6'-isopropyl-6-methylamino-1'H-
[2,3"]bipyridinyl-2'-one
A mixture of the above compound 73 (600mg, 1.6mmol) in HCI (3.3 N, 3 ml)
is heated to 75 °C for 10 hours. After cooling to room temperature, the mixture is
basified with NaOH (10N) at 0 °C. The resulting precipitate is collected by filtration.
20  The solid is washed with H;O and 5% EtOAc/hexane, and dried to give compound 74
as white crystalline solid (560mg). MS 358.3 (M+1). '"H NMR (CDCl;) § ppm 0.97 (t,
6H), 1.10 (t, 3H), 1.28 (d, 6H), 1.71 (m, 4H), 2.52 (q, 2H), 2.80 (m, 1H), 2.99 (d, 3H),
4.13 (m, 1H), 4.80 (m, 1H), 6.16 (d, 1H), 6.73 (s, 1H), 7.51 (d, 1H).
Step 6. Preparation of [2'-Ethoxy-3-ethyl-5-(1-ethyl-propoxy)-6'-isopropyl-1',2'-
25  dihydro-[2,3']bipyridinyl-6-yl]-methyl-amine
K,CO; (30mg) is added a mixture of the above compound 74 (50mg,
0.14mmol) in DMF (1 ml), followed by the addition of EtI (0.017 ml). The mixture
was stirred at room temperature for 8 hours, then diluted with H;O, and extracted with
33% EtOAc/hexane. The combined extracts are washed with H,O and brine, dried,
30 and purified by column chromatography (eluted with 8% EtOAc/hexane) to give
compound 75 as colorless oil. MS 386.3 (M+1). "H NMR (CDCl5) & ppm 0.97 (t, 6H),
1.10 (t, 3H), 1.29 (d, 6H), 1.31 (t, 3H), 1.71 (m, 4H), 2.35 (q, 2H), 2.95 (m, 1H), 2.99
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83 HBCO OCF3 84 5 Step 1. Preparation of

3-Chl oro-5-(1-ethyl - propoxy)-pyri dine 5-chloro-3-pyridinol (10g, 0.077nol)
(78) is dwesnlwedii n anhydrous DVMF (200m ). 3-bronopent areT(UsS02/06529

0. 093npl) and potassi um carbonate (16. Og, 0.115npl) are added to the

sol ution at roomtenPerature The resul ti n%()[ éxtu e is heated at 80C under

N2 at nosphetde 3Hor4-1%5 (Hollk 4-42H8. 2HAG T orm. 17 (sl 81784 dt bR §-30@m

t enperat ur e jjlluted with water (-. 200m ) and extracted with ethyl acetate

(150m, 3 extractl ons). The conbi ned organic |l ayers are washed with brine

(150 nTL) angitepl17i dteparationanflfriftuous-asoitiacid Saihlyhd € 1-eBud ipfopmaty)-6Fisdpropylash
e.ln anes gi ves the product (79) as a

| th_5% et hy at
ol ;mlyyeﬁfzﬁﬁ ?réwﬁcﬁfzmmd@ybg W 88C13) 8. 17(d, J=2. 4Hz, 1H), 8. 14(d,

J=1.6Hz,5 1H) rébt(o 00971 2085 mnélé) i'sFQddeéte1§(sbllduoh 'EBf the%g)comi@o&%fﬂ 4H,
2X(-CH CH3)), =7.2Hz, 2X( - ep 2. Preparation of

3- Et hyl - 5- (@73@39105@1@3@))MH;@12 (l m]h@; 0 0C followed by Et3N 0.014 ml 0. 1 mmol).

anhyarous. 7L TRt 1 TBRAYPE BB o i, SBbRTON FOrard RS 457y

20 5%l ) i witRdides BAOAEMERANCE TREcdlbifed &ddolYiBE Wadh&dViwith H’Ed)%d Befhedm ) i's
added dropwise at roomtenperature and stirred for 20 m nutes. The

reaction m siask énd/\a\sapom%ﬁergw Gampeupd76ras @lEbhygllamerystallingsebd (ing. et hyl

i th orithe( o}k F ok SV GRS AGRER OB R D YRR 7 R o oy

flash col unm7¢imonEy, a3 RN 2HY 2.b8 10%18L BY6 @£ ath! £.174m, 1M)hasan@s dH)el ds
product 80 as thﬁm t Rﬁ HMow I|l }?t 54 R/\O E?/ 096%21 PC)ZT/ Usg?fleg '
HNVR 6( ppm 6-2bGy, 3)1)978221 o dH), J=25 mm , 8.04(s, 1H), 7.01(s, 1H), 4.14(1

AP PR o TR o P f%“%bf eyPS: Fiefifh Brogi Forbhy ) )

of o ‘a‘“ e oyl oL *“‘“'“@"3%?3@” o o Y b “ﬁei’aﬁes"'dM?
Vs treat®d wt h%%hﬁ%s ?ﬁgn&ﬂg?"@ eiviafldedh k0, 359, Uogt Og%y abRyeseqmpRdaf6 0 c
for 30 m nuismyg, G0 d)'l%‘t&]%éﬁé (o4 myléﬁ)cpﬁ?éﬂxxmfé is HirfR8 at ROm {Saperfure.

0.017nmol ) is added stirred at for 45 mnutes. The resulting
reaction mi ﬁot@@emngtegdb‘ieéwlb@ane N @ hedera d0%mlo 810Remeol ) isCaddedy, followeB o l)

520950, 22N s ), PO ol eSSl Uil
may be substituted for triethylborane. The resulting mixture is heated to 100 °C for 4
20  hours. After cooling to room temperature, the mixture is diluted with 30% EtOAc in
hexane, and washed with H,O and brine. The crude is purified by column
chromatography (eluted with 10 % EtOAc in hexane) to give compound 77 as white
crystalline solid. MS 370.4 (M+1). '"H NMR (CDCl;) § ppm 0.99 (t, 6H), 1.01 (t, 3H),
1.18 (t, 3H), 1.32 (d, 6H), 1.72 (m, 4H), 2.25 (m, 2H), 2.64 (q, 2H), 2.96 (d, 3H), 3.08
25  (m, 1H), 4.17 (m, 1H), 4.81 (m, 1H), 6.72 (s, 1H), 7.02 (d, 1H), 7.40 (d, 1H).
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reaction is quenched with water (80ml) and extracted with ethyl acetate
(100m ) and dichl oronmethane (60nl, 2 extractions). The conbi ned organic

| ayers arwowashadi with brine (150ml) and dried w th anhy@Causoyocizam

sul fate. Purification by colum choronat ography with hexanes/ethyl acetate

77008, 1ty EXBIG S, PRERRR ARG By THE T Ga BT SRR Y Y MO o
CH3), 1. 67-drAdidRoMEhioRXerEiaGHRIpmE - 24(t, J=7.8Hz, 3H, - CH2CH ),
0.98(t, J=7.2Hz, 6H, 2X(-CH2CH')) Step 4. Preparation of 3,6-Diethyl -5 -(1

-ethyl -propoxy)-pyri dine 20 3-Ef Ryl ~5- (1- et hyl - pr Opoxy) - 6- chl or o- pyri di ne

(81) (2.27g, ¥R 0 isrothbmaakved P ~arfhye 98 THES
yl -2-pyrrolidinane (NMD';E,KEC@QEGGJ,S. 5m) . Fe( Betaer):3 (17 5%l ) is added

at room tenperatute. C2ZH5MBr (3. OM iV efther, 4. O ®dded dropwi se at
roomtenperature?nd stirred for 2 Jhut es. Anot hér 2. of C2H5MyBr
(3.0OMin ether) is addegduatipmsERrs (gﬁta\raturecw;ugg, r edtii 1 Xxture is 25
guenched with water ( e xtrﬁfzfl/w Fdcad ny! etate (100m 3
extractions). The conbri d or gani cC|I yers are washed wN hsprine (100m )

and dried with anhydrous sodium acétate.®Purification by flash colum with

10% et hyl acetate in hexanes gi vesxgp‘r\Qduct (R8pnps-aysTrghtly yel | ow
2(

liquid. ' HNMR (S ppm (BELPMEAYCg J=0, OHzPdPFRYY) , & 1H), 4.14(1H,
m -CHEt2), 2.80(q, JeikegHec - CH CH3)Y 2[60( qNa:gey. 8hyz -CH CH3),

1.65-1. 74(m 4H, 2X(-CH CH3)), 1.2& nF=8 8HgpcbH, 2
J=7.2H, 2X(-CH2CH )) Step 5. Preparatign of 2-Brono-3, 6-to
-ethyl -propoxy)-pyri dine 55 WD 02/096421 PCT/ US02/ 16529 A sol ution of
2- (di net hyl ani no) et hanol (2.13ml, 0.021nol) in anhydrous ®hexanes (20m) is
treated with n-BuLi (26.5nm, 1.6Min hexanes) at QC and stirred at 0 C for
40 m nutdes.Step d. Fseairayen @sf-%-@lﬁrﬁ?rﬂﬁlbﬁ&{9w)p®1°iyﬂ & (2.35g, 0.A1Inol) is

added and stirreéd )2 C £ A esuhit.d r i eis
cooted 1o S7g b e pykiihol (Of U0 TS TR FAGH R BMI 2
sol uti on i n(ZA8mine3-bfdArpthtane Thigt.0g s 01003 mgl)mard upetassturst carbeniteat (1608, C f or

1 hour and f 1 hour... The reaction is quenched . w th ter. (80ml) and
extract od v Fothgre ARE. e soBRPY ieem e BHF g Beraita B fpixtize 1

ext ract i onsheatcling 8000 RhAGAND hGRRpKert NI haire. TRskaion ik ulris 86oled BROMLXI )
and dried wth anhydrous sodium sul fate. Purification by colum 10

chr omat Shr afsRin igmperatecadduedt Wigh veaten Gt 200mh2ayd guivastedh withcithylsrtaie a
brown | ngdlgggi,'ﬂ\‘éﬁra(cﬁoﬁs‘?.”’rh%g%e@ bR 1agl ardtwiHed RvitMbrind B0t

2.76(q,
and dried with anhydrous sodium sulfate. Purification by flash column with 5% ethyl

acetate in hexanes gives the product (79) as a slightly yellow liquid.

'HNMR &(ppm, CDCls) 8.17(d, J=2.4Hz,1H), 8.14(d, J=1.6Hz, 1H), 7.17(t, J=2.2Hz,
15 1H), 4.13(1H, m, -CHEY,), 1.69(m, 4H, 2X(-CH,CH3)), 0.95(t, J=7.2Hz, 6H, 2X(-

CH;CHy))

Step 2. Preparation of 3-Ethyl-5-(1-ethyl-propoxy)-pyridine

3-Chloro-5-(1-ethyl-propoxy)-pyridine (5.17g, 0.026mol) is dissolved in

anhydrous THF/1-methyl-2-pyrrolidinone (NMP) (100ml/10ml). Fe(acac); (457mg,
20 5%mol) is added at room temperature. C;HsMgBr (3.0M in ether, 10.4ml) is added

dropwise at room temperature and stirred for 20 minutes. The reaction mixture was

quenched with water (100ml) and extracted with ethyl acetate (150ml, 3 extractions),

the combined organic layers are washed with brine(150) and dnied with anhydrous

sodium acetate. Purification by flash column chromatography with 10% ethyl acetate

25  in hexanes yields product 80 as a slightly yellow liquid.
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CH2CH3), 2.66(q, J=7.6Hz, -CH2CH3), 1.64-1.71(m 4H, 2X(-CH CH3)), 1.15-
1.26(m 2X(-CHH2CH3)), 0.92-1.01(m 2X(-CH2CH )) Step 6. Preparation of

2, 5- Di et hwio-03n¢ds2et hyl - propoxy) - 6- ( 2- net hoxy-4- 15 PCT/US02/16529

trifl uororret hoxy phenyl ) - pyridi ne 2-Brono- 3 6 di et hyl - 5- (1- et hyl

- pr opoxy) - d| ne (8 0. 3mml ) | v in tol uene (3nil)

f ol | owed by RaQ{HP‘Pr éi?Q(h) g?’lz (G 573 &g rlﬂbﬁge%f’ dﬁ'ﬁs%ﬁgﬁeiﬁélﬁ LR )

( Pd( PPh3) 4) €RARE) 2. 642(ir Ly AL OMBHNeKy, 21 cHRL TN - me%&(t@ﬂmﬁg a(f|2q(t( 120y,

0. 5mMmmol ) and‘aqueous 'odi um car bonat € 20 (0. 6nl, 1.0M i n water
resul ti ng ni=¢t8H= 3Hs- Gih@tb)i05&6(19®=ﬁH06H,125K(h6Ha€m)The reaction mi xture i's

cooled to r erat ur d wth extracted with

et hyl acet aﬁgﬁigﬁm@%f?p}ggyl%g#e& 8r°88’?9§6¢1§8159 aﬁf?‘?: | ayers are

washed w th bring anétidh bed- w;ﬁxbmgmhuﬂl@)@man&o@ 4BRIS W, (63@&1%1) Ryranhigehd on by

colum chromat ogr aphy, el uti ng w th 4% et hég acetate in hexanesggrow des
@

the pr oducthe(xaﬂf)s (40m1) ispaed wishm Bapc43ml, 1.6 i hexpogs) AP °Cand simedhgt O H)

oheny -+ 5 1o Rhiibees RSN S Gy SBorddloy IR S0ty PO gy

2.39(br, Qtﬂaﬂéhd stlerdZatI) @ﬂdi’fMS%,nut%k((T}G'feﬁ'ﬂﬁhg r@ﬁtl@eﬂﬁmbregﬁ oogld ol 23(t,
J=7.2Hz, 3H, -CH2CH ) (1, J=7.2Hz, 6H,
OX(- CH2CH) & Cpéw?thgpahme @@-%6& Qtaﬂ%mflqudeﬂga Qﬁutlwm @68@687(9%})

EXAMPL Ifﬁég

TRI FLMW@&%&%%&@ é‘%ﬁ%ﬁ&éﬁﬁ]@”% %t%gp} 'Sl.hmgr 'epar ation
of 2-Ethyl xﬁac(t&nnetqhmcyedlmmi Wwhtan (80nd) ok yxtpdeedywith Bthiybadeydte B}OOml) and
nitro-pyrid 5). 5 /1096421 / US02/ 16529 NNO'XFE FFE

Tetr aki st r| aéﬁéﬂ"p%%%‘ﬁﬁmlp qxéf&F‘ﬂﬂP(sgq{k" incq QIBAMGEHY§TS e wathed with 2-

chl or o- 6- (Zbrfmst bl%)&u)“ ahalédeaomﬂﬁadmmbu@%am&a ~SAIfAe! whﬁémht b9 Bl ne
(0.1 &, 0.27 mol) in toluene (5 m). boronic acid (0.1g, 1.1 mmvl)

and pot assi cher@naagispimawéth(lexang/ctiy] asetmdﬂ)ﬂp) arves aruludt (&) ehiagobuless i on,
and the1 e\%(ll:tlgn is heated to reflux for 17 hours. The product is
extracted ethyl acetate (20 nL). Conbined

'HNMR 8(ppm, CDCL): 7.79(s, 1H), 7.00(s, 1H), 4.16(1H, m, -CHEL,), 2.61(q,
J=7.8Hz, 2H -CH,CH3), 1.67-1.77(m, 4H, 2X(-CH,CH3)), 1.24(t, J=7.8Hz, 3H, -
CH,CHs), 0.98(t, J=7.2Hz, 6H, 2X(-CH,CHzs))
Step 4. Preparation of 3,6-Diethyl-5-(1-ethyl-propoxy)-pyridine

20  3-Ethyl-5-(1-ethyl-propoxy)-6-chloro-pyridine (81) (2.27g, 0.01mol) is dissolved in
anhydrous THF/1-methyl-2-pyrrolidinone (NMP) (60ml/5.5ml). Fe(acac); (177mg,
5%mol) is added at room temperature. C,;HsMgBr (3.0M in ether, 4.0ml) was added

dropwise at room temperature and stirred for 20 minutes. Another 2.0ml of
C,HsMgBr (3.0M in ether) is added at room temperature. The reaction mixture is
25 quenched with water (100ml) and extracted with ethyl acetate (100ml 3 extractions).
The combined organic layers are washed with brine (100ml) and dried with anhydrous
sodium acetate. Purification by flash column with 10% ethyl acetate in hexanes gives
product (82) as a slightly yellow liquid. 'HNMR (8 ppm, CDCl5): 7.92(d, J=0.9Hz,
1H), 6.88(s, 1H), 4.14(1H, m, -CHEY,), 2.80(q, J=7.8Hz, -CH,CH3), 2.60(q, J=7.8Hz,
30 -CH)CHj), 1.65-1.74(m, 4H, 2X(-CH,CHj3)), 1.24(t, J=7.8Hz, 6H, 2X(-CH,CHs)),
0.98(t, J=7.2H, 2X(-CH,CH»))
Step 5. Preparation of 2-Bromo-3,6-diethyl-5-(1-ethyl-propoxy)-pyridine
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extracts are washed with brine (20 nL), dried over sodiumsulfate, and
concentrated in vacuo. Purification by flash colum chromatography (5%
Et OAC- hexapap/oyd4el ds PCT/US02/16529
2-ethyl - 6- (2-met hoxy-4-trifl uoromet hoxy-phenyl)-5-nethyl-3-nitro-pyridine

gts eg 210P¥:|p;?\évt gg#lg c->|1-1L%f %f (d0 meayfa?rlmlilct))let ano E?IB']'O%Oe(Bﬂyl ol??r? ta%.'ydmexane)

2- Et hyl - 6- (&xaﬁéskt@mﬁ gﬁsﬁl{emtah w}p,;rghhp(% fRensM llﬁhé%ﬁﬁ&yhro"c and stirred at
pyridin-3-yl-an ne ~FF10%Pd/C (0.1 g) is added to a

sol uti on of0 2CdohyD- rem(uzisnéﬁhla)cyhylfﬁ @Ethyl propoxy)-pyridine (2.35g, 0.011mol) is

et hanol - ( TRy P8 TREAE 57 B2 it aeReltive P Bunitadly & GpRATER (o1 4

hours. Bhe °QTiCdrbdretetrabrohlidee (£80g, brozugfol)qelauaai andsclvtadPindiekndsqS0MmYNES S
under reduced pressure to |

2- et hyl - 6- (Pheriesplong mixturg ﬁ?ﬂ@@éﬁér?ﬁoﬁy@pﬂe‘wyryn@n&fﬁm hewy The rﬁasuw ani ne
| | t 30

(ot oL on i prassfndtliilh | outlo SSrth | RREextd Sl it SO 1860 Bond S0,

2- Et hyl - 6- ((ﬁemefd’nﬁmlyané (6€DmT |meﬁ%ﬂ$m)®1epdmmbyrhe)d-(5gm¢ l'@yk:fsalfe matl’fed-»p]yl’il di ne

(87) NNOF. ~ VD 02/ 096421 PCT/ USQ2/ 16529 A sol yt | L}]

2- et hyl - 6- (lzmﬁeflﬁemxhl grd fiv%wmmﬂgp%we v S‘Slf%tlﬁw icalion Vr?o W anine

(0.07 0. t t d
(0.01 gn%? Oa%ﬁ%% h? ‘9@{] héﬁ%%ﬁlleo ogdt%?\tgir?e(l%@ Moé%drea gg%\?\n%%r@g%l um

triacet oxybhqmthy’&ﬂNMR (@@pﬁﬁ@D@hB&%@mllﬁ) dnld)(lslﬂJ mr dcHEB), 2090, tJemﬁélzat ure
veched i i FCBACPat B da2 Rt NEahD WTHIE. e olRh 1353 oo
over Na2SO41 26 (nh, 2X(QCHATHL)), 0.92-1.01(m, 2X(-CH,CHy))
Step 6. Preparation of 2,5-Diethyl-3-(1-ethyl-propoxy)-6-(2-methoxy-4-
15  trifluoromethoxy-phenyl)-pyridine
2-Bromo-3,6-diethyl-5-(1-ethyl-propoxy)-pyridine (83) (90mg, 0.3mmol) is
dissolved in toluene (3ml) followed by the addition of
Tetrakis(triphenylphosphine)palladium(0) (Pd(PPhs)4)(34mg), 4-trifluoromethoxy-2-
methoxy-phenylboronic acid (120mg, 0.5mmol) and aqueous sodium carbonate
20 (0.6ml, 1.0M in water). The resulting mixture is heated at 90 °C for 15 hours. The
reaction mixture is cooled to room temperature and diluted with water (20ml),
extracted with ethyl acetate (15ml, 3 extractions). The combined organic layers are
washed with brine and dried with anhydrous sodium sulfate. Purification by column
chromatography, eluting with 4% ethyl acetate in hexanes provides the product (84).
25 'HNMR §(ppm, CDCls) 7.25(d, J=8.4Hz, 1H, phenyl-H), 6.97(s, 1H, pyridyl-H),
6.89(d, J=7.6Hz, 1H, phenyl-H), 6.78(s, 1H, phenyl-H), 4.19(1H, m, -CHE,), 3.76(s,
3H, -OCHj3), 2.85(br, -CH,CHj3), 2.39(br, -CH,CH3), 1.72-1.78(m, 4H, 2X(-CH,CH3)
on pentyl group), 1.23(t, J=7.2Hz, 3H, -CH,CHs), 1,07(t, 1=7.2Hz, 3H, -CH,CHj5),
1.00(t, J=7.2Hz, 6H, 2X(-CH,CHj) on pentyl group) LC-MC data [M+1]" 412.25, RT
30  2.75min.
EXAMPLE 6. PREPARATION OF DIETHYL-[2-ETHYL-6-(2-METHOXY-4-
TRIFLUOROMETHOXY-PHENYL)-5-METHYL-PYRIDIN-3-YL]-AMINE
Step 1. Preparation of 2-Ethyl-6-(2-methoxy-4-trifluoromethoxy-phenyl)-5-methyl-3-
nitro-pyridine (85)
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concentrated under reduced pressure. Purification by preparative TLC (5 %
nmet hanol - CH2Cl 2) gi ves

Di et hyl - [WoelzhyM-zﬁ- (2- met hoxy-4-trifluoromet hoxy- phenyl) - Rcmatdoyii6529
pyridin-3-yl]-amne (87) as a yellow solid TLC Rf 0.45 (elution with 5%
met hanol - 10 net hyl ene chl ori de)OEXANPLE 6A. Preparation of

2-et hyl - 6- [ 2- met hoxy-4- (trifl uor omyt Ny yﬁhenyl] 5-

met hyl - N, N- di propyl pyri di n- 3-am neg NNO')'~~F FF

2-ethyl -6-[2-met hoxy-4-(trifluorojethoxy)phenyl]-5-nethyl-N, N 15

di propyl pyri di n-3-am ne (88) is prepared>byo t hod anal ogous 'to that
given in Exanple 6. TLC Rf 0.4 (elution w thl*%% net hanol - net hyl ene

chl oride). Exanple 6B. Preparation of

2- Et hyl - 6- (2 Wet'fmmdsﬁiphehf'lbhonphhepﬁita)djﬁ}mm?rﬁﬂ% $.03 mmol) is added to 2-

met hyl - pyr| r m ne

2-Ethyl - %éxi}l A ;P}}.“;mé‘g?r’)‘ethy‘ngf‘ﬁm YA 03981 1 - prop
yl- am ne ((539? nhﬁol?rnﬁli’é}ﬁé{i 5"mf). ”Eﬂﬂ@rbo%n% haa ©9 ti‘qtmﬁx'ol/)%d' tRXRApP! e 6.
TLC R 0.35 ion wth 5% net hanol - net hyl ene chI ori de) EXAMPLE 7.
PREPARATI maﬂﬁ)npﬂi-(m@?@@(% o) NVET Ridded- 10-tHiRIsGlutiOR@NE TRHOXE¥ction is heated to

PHENYL) - 5- METHYL- PYR| DI N- 3: YL] - DI PROPYL - A N 25
I\/ETHOX%/- 4- fﬁﬁl’f’t ih b ngwacﬁ@fwwgﬁ%ygla@@%ﬁm%E 58
WO 02/ 0964 2k REE/akSX44HeEwith bﬁ'&N(Z@ L, dAe@ dveNs&hmlulfhﬂél Nﬂi‘hdﬂceﬂltrate‘d 0 O

O Huenig base Prl ONFF 0 a OOO F Step 1 F4"F Steg 90 91 F 92 F' F F
in vacuo. Purification by flash column chromatography (5% EtOAC-hexane) yields

2-ethyl-6-(2-methox y-4-trifluoromethoxy-phenyl)-5-methyl-3-nitro-pyridine  as a
10  yellow solid TLC R 0.55 (elution with 10% ethyl acetate-hexane) |

Step 2. Preparation of 2-Ethyl-6-(2-methoxy-4-trifluoromethoxy-phenyl)-5-methyl-

pyridin-3-yl-amine (86)

HN v

\!

10% Pd/C (0.1 g) is added to a solution of 2-ethyl-6-(2-methoxy-4-

15  trifluoromethoxy-phenyl)-5-methyl-3-nitro-pyridine (0.3g , 0.84 mmol) in ethanol
(10 mL). The mixture is hydrogenated at a pressure of 50 psi for 4 hours. The
mixture is filtered through celite and evaporated to dryness under reduced pressure to

give  2-ethyl-6-(2-methoxy-4-trifluoromethoxy-phenyl)-5-methyl-pyridin-3-ylamine

as a yellow solid which is used without further purification TLC R¢ 0.30 (elution with

20 5% methanol-methylene chloride).

Step 3. Preparation of 2-Ethyl-6-(2-methoxy-4-trifluoromethoxy-phenyl)-5-methyl-3-
nitro-pyridine (87)
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LIAlH4 HN~+ ~~ON-~ ONI/ O/ O OO4 F4 F 94 F'" FF 93 Step 1.
Preparation of N-[2-nethoxy-6-(2-nethoxy-4-trifluoronethoxy-

phenyl ) - Swoahyés2pyri di n- 3-yl ] - propi onam de (91). 5 Propi eagiusobiieny de
(0.058 mM, 0.67 mmol) is added to a solution of 2-

met hoxy- 6- (2- mat RoxYiof- éfr' fz'éfaﬁ}rl.fmett,kseehxxphanmh&roﬁse@mxwheﬁgngs%ahgr yl ami ne
(0.2 g, 0.61 Mo and dii sopropyl et hylam ne )

CH2C12 ( 1p$ridin)3-gt ammooﬁﬁh(ﬂegpér?at mrrel), 'ﬂareemnrwmgr(@ msmke&Zlamm@bmnd

tenperature for. 3 th Iut t ture is
washed W?W'Fﬁcﬁa@qafﬂfj %2PHBH§1ATW(§P'CI ?rﬁ’% V\cg Fﬁa?%%@ﬂ f}h d8l'vent is
renoved Uﬁ%ézzml@mnﬂé ?6.965,9. Wﬂuﬁ(f])?arkﬁﬁlrﬁgdieatlrSOmﬂbhﬁ]pérb@(ﬂe byerhighsh col urm
chromat ogr aphy { hexane/ Et OAc = 4: to give the N

met hoxy- 6The.-r tnwyumuternsfcﬂlmcbﬁ@@he bHEAyni.) sn%fqﬁh«gf! withr sadrated- y| ] -
t

B o8 onr i osIuISSAALE, U, FednblnodeJy BRER Ay rELSR" Akl o

met hyl - py&dncheﬁtrﬁe(yhr]:de%lrﬁuo&ybrepgm|Rmﬁfmdm yOgrep&ati Y6 TaE (§ Z3nethan6l-58 nmol )

is added to a solution o

6-(2-.
met hoxy- 4CHkCH) m;v%@e%yéyizpm@ﬂgﬁ §2 @e%emé}rmﬂy?ﬁomefhwwww oprgh¥hi de
(0.15 g, A I |PE f i ng at
room tenpgg éﬁﬁrﬂﬁ? )mﬂyg?xﬁnétjygg%% o} 8%?%‘5 {)@ﬁt e‘mtﬁswhe%h& 1) is
addemehmemy;éMrcmdrﬁie;tl rred at 20 roomterrper ature for 3 days. 20 ml of
water is added and the m xture is extracted wth OAc. The conbl ned

extracts EXaMREEOAP r\‘RP‘%rh“%T?fn%etﬁMH@H?MW&“NQE?I@H‘““OW@@BY rent is
renoved u hemL r residue is purified by flash 59 WO
02/ 096421%@?7 lﬁg#@g@?@%gl{gl:ﬁ#ﬂ%}%ﬁ?gﬁmt ography to give

N- [ 2- met hoxy- 6- ( 2- met hoxy- 4-tri/f | uor onet hoxy-

phenyl) - 5-net hyl - pyri di n-3-yl]- propyl -propi onam de . Rf (hexane/ Et OAc =
2:1) 0.42. Step 3. Preparati of

[ 2- Met hoxy- 6- ( 2- met hoxy- 4- tF i ¥ U rb@&y-phenyl)- 5

5- et hyl - pyri di n-3-yl ] -di propyl 3) and [ 2- Met hoxy- 6- ( 2- net hoxy- 4-
02<FF
2-ethyl-6-[2-methoxy-4-(trifluoromethoxy)phenyl]-5-methyl-N,N-
15  dipropylpyridin-3-amine (88) is prepared by a method analogous to that given in
Example 6. TLC R¢ 0.4 (elution with 5% methanol-methylene chloride).
Example 6B. Preparation of 2-Ethyl-6-(2-methoxy-4-trifluoromethoxy-phenyl)-5-

methyl-pyridin-3-yl}-propyl-amine (89)

20  2-Ethyl-6-(2-methoxy-4-trifluoromethoxy-phenyl)-5-methyl-pyridin-3-yl]}-propyl-
amine (89) is prepared in a manner similar to that given in example 6. TLC R 0.35
(elution with 5% methanol-methylene chloride)

EXAMPLE 7. PREPARATION OF [2-METHOXY-6-(2-METHOXY-4-TRIFLUOROMETHOXY-
PHENYL)-5-METHYL-PYRIDIN-3-YL)]-DIPROPYL-AMINE AND [2-METHOXY-6-(2-

25  METHOXY-4-TRIFLUOROMETHOXY-PHENYL)-5-METHYL-PYRIDIN-3-YL]-PROPYL-AMINE
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trifluoronethoxy-phenyl)-5-nmethyl-pyridin-3-yl]-propyl-amne (94) A 1M
solution of LIAIH4 in THE (0.52 mM, 0.52 nmmol) at 0 Cis added to a

sol uti on wb oxp&2met hoxy- 6- ( 2- met hoxy-4-tri fl uor onet hoxy- plaargdo}/1&2eet hyl -
pyridi n-3-yl]-Npropyl -propi onam de (94) (0.11 g, 0.26 mmol) in THE (1 m).
The 10 m xture is stirred at O C for 30 mnutes and at roomtenperature for

15 hours. Thg reaction is quenche et her contai ni ng ter (5 mM) at O
C. Wwater (12 nd EtOAc (20 m) ,4re added to the mxtueandthe

suspensi on i g~ sif at F&8¢h terrper,at fe for P& ni nutesN ¥ (2 g) and
Celite (2 g) lare and—the m xty stirred at roomtes ture for

40 minutes. The ifhor gaffi dluswibess arelrenp and"15 washedwi t h (JAc. The

conbined filtrates ar oncent rat ed undé’r red ced pressure amd

is purified by flash col ufttP 'chr omat ogr aphy t |v'~iéep[22 Met hoxy-'6- (

met hoxy- 4- t ri f | uor 8fret hoxy- phenyl ) - 5- me®hyl - pyri di n- 3-yI ] - di pfopyl - &M ne

(93); Rf  (hexane/EtOAc = 9:1) = 0.39, Moz 413.4 (MtH) and

[ 2- met hoxy- 6- ( 2- met hoxy- 4-

trifluoromet hoxy-phenyl)-5-nethyl -pyridin-3- y|] propyl -amn

(hexane/ EtOAc = 20 9:1) = 0.35, M5smz 371.3 (MrH) (94) 60 V\D 02/ 096421

PCT/US02/ 16529 d Eo (/) rj "' X rNNO't N OO WMtOEjS N co Ex06~Ex

CP4 ri,~N~x N~x -Mx S ~v vwZ Z 00 intn 00 x “x X i i ~~T

ANTATIE M5 'c% M 0 "l, >GPG X M UQ A 0090
+

9
? o
e
94 F

Step 1. Preparation of N-[2-methoxy-6-(2-methoxy-4-trifluoromethoxy-

phenyl)-5-methyl-pyridin-3-yl}-propionamide (91).
5 Propionyl chloride (0.058 ml, 0.67 mmol) is added to a solution of 2-

methoxy-6-(2-methoxy-4-trifluoromethoxy-phenyl)-5-methyl-pyridin-3-ylamine (0.2
g, 0.61 mmol) and diisopropylethylamine (0.13 ml, 0.73 mmol) in CH,Cl, (1.5 ml) at
room temperature. The mixture is kept at room temperature for 3 hours, and is then
diluted with EtOAc. The mixture is washed with IN NaOH and brine. After drying

10  over Na,SO,, the solvent is removed under reduced pressure and the residue is
purified by flash column chromatography (hexane/EtOAc = 4:1) to give the N-[2-
methoxy-6-(2-methoxy-4-trifluoromethox y-phenyl)-5-methyl-pyridin-3-yl]-
propionamide. Rf (hexane/EtOAc =4:1) =0.2.
Step 2. Preparation of N-[2-methoxy-6-(2-methoxy-4-trifluoromethoxy-phenyl)-5-

15 methyl-pyridin-3-yl]-N-propyl-propionamide (92)

60 % NaH (23 mg, 0.58 mmol) is added to a solution of N-[2-methoxy-6-(2-
methoxy-4-trifluoromethoxy-phenyl)-5-methyl-pyridin-3-yl]-propionamide (0.15 g,
0.39 mmol) in DMF (1 ml) at room temperature. After stirring at room temperature
for 20 minutes, iodo propane (0.058 ml, 0.58 mmol) is added. The mixture is stirred at

20  room temperature for 3 days. 20 ml of water is added and the mixture is extracted
with EtOAc. The combined extracts are washed with brine and dried over Na;SO;,.

The solvent is removed under reduced pressure and the residue is purified by flash
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phenyl)-5-methyl-pyridin-3-yl]-N-propyl-propionamide . Rf (hexane/EtOAc = 2:1) =
0.42.

Step 3. Preparation of [2-Methoxy-6-(2-methoxy-4-trifluoromethoxy-phenyl)-
5-methyl-pyridin-3-yl]-dipropyl-amine  (93) and [2-Methoxy-6-(2-methoxy-4-
trifluoromethoxy-phenyl)-5-methyl-pyridin-3-yl}-propyl-amine (94)

A 1M solution of LiAlH, in THF (0.52 ml, 0.52 mmol) at 0 °C is added to a
solution  of  N-[2-methoxy-6-(2-methoxy-4-trifluoromethoxy-phenyl)-5-methyl-
pyridin-3-yl]-N-propyl-propionamide (94) (0.11 g, 0.26 mmol) in THF (1 ml). The
mixture is stirred at 0 °C for 30 minutes and at room temperature for 15 hours. The
reaction is quenched by ether containing water (5 mil) at 0 °C. Water (1 ml) and
EtOAc (20 ml) are added to the mixture and the suspension is stirred at room
temperature for 20 minutes. MgSO, (2 g) and Celite (2 g) are added and the mixture is
stirred at room temperature for 40 minutes. The inorganic salts are removed and
washed with EtOAc. The combined filtrates are concentrated under reduced pressure
and the residue is purified by flash column chromatography to give [2-Methoxy-6-(2-
methoxy-4-trifluoromethoxy-phenyl)-5-methyl-pyridin-3-yl]-dipropyl-amine (93); Rf
(hexane/EtOAc = 9:1) = 0.39, MS m/z 413.4 (M+H) and [2-methoxy-6-(2-methoxy-4-
trifluoromethoxy-phenyl)-5-methyl-pyridin-3-yl]-propyl-amine; Rf (hexane/EtOAc =
9:1) = 0.35, MS m/z 371.3 (M+H) (94)
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211. N,N-diethyl-6-[2-methoxy-4-(trifluoromethoxy)phenyl]-5-methyl-2-

S5  (methylamino)nicotinamide MS (M+1): 426.4
212. 2-Ethyl-1-[5-ethyl-6-(4-isopropoxy-2-methoxy-phenyl)-2-methoxy-pyridin-3-
yl]-butan-1-ol
213. 5-Ethyl-6-(4-isopropoxy-2-methoxy-phenyl)-2-methylamino-N,N-dipropyl-
nicotinamide

10

EXAMPLE 10. ADDITIONAL COMPOUNDS OF FORMULA 1
The R,-Matrix, Het-Matrix, and Ar-Matrix tables below set forth a number of
additional compounds of Formula I. Compounds are formed by combining any
15 element from the R, Matrix with any element from the Het-matrix to form an R;-Het
moiety, and then combining this moiety with any element of the Ar-Matrix to form a
compound of Formula 1. For example, the combination of element 143 from the R,-
Matrix, with element 203 from the Het-matrix, gives the moiety 143203. This moiety
is then combined with element 304 from the Ar-matrix, to form a compound of
20 Formula I, compound 143203304, which is [6-(2,4-Dimethoxy-phenyl)-2,5-diethyl-
pyridin-3-yl]-(1-ethyl-propyl)-amine.

RyHet-Ar > 143203304 ——> Y

N
H,CO OCH,
Thus, the invention includes compounds of the formula R,-Het-Ar and the
25 pharmaceutically acceptable salts thereof, wherein R; is any element, 102-151, of the
R; Matrix, Het is any element, 201-232 of the Het-Matrix, and Ar is any element,
301-380 of the Ar-Matrix.
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EXAMPLE 11. ASSAY FOR CRF RECEPTOR BINDING ACTIVITY

As discussed above, the following assay is defined herein as a standard in vitro
CRF receptor binding assay. The pharmaceutical utility of compounds of this
invention is indicated by the following assay for CRF1 receptor activity.

The CREF receptor binding is performed using a modified version of the assay
described by Grigoriadis and De Souza (Methods in Neurosciences, Vol. 5, 1991).
IMR-32 human neuroblastoma cells, a cell line that can be induced to express the
CRF1 receptor, are cultured in growth medium consisting of EMEM w/Earle's BSS
(JRH Biosciences, Cat# 51411) supplemented with 10% Fetal Bovine Serum, 25mM
HEPES (pH 7.2), ImM Sodium Pyruvate, and Non-Essential Amino Acids (JRH
Biosciences, Cat# 58572). Stock cultures of cells are grown to confluence and
subcultured twice per week at split ratios of 1:2 to 1:4 (cells are dislodged during
subculturing using No-Zyme, JRH Biosciences, Cat# 59226). To induce CRFI1
receptor expression, the cells are grown to approximately 80% confluence and then
changed to growth media containing 2.5uM 5-bromo-2’deoxyuridine (BrdU, Sigma,
Cat# B9285). Growth media containing BrdU is replaced every 3-4 days and the cells
are harvested via centrifugation (using No-Zyme) after 10 days of BrdU treatment.
Harvested cells are stored frozen at -80°C until needed for the preparation of
membrane homogenates.

To prepare receptor-containing membranes cells are homogenized in wash
buffer (50 mM Tris HCI, 10 mM MgCl,, 2 mM EGTA, pH 7.4) and centrifuged at
48,000 x g for 10 minutes at 4°C. The pellet is re-suspended in wash buffer and the
homogenization and centrifugation steps are performed once more.

Membrane pellets (containing CRF receptors) are resuspended and brought to
a final concentration of 1.0 mg membrane protein/ml in binding buffer (Tris buffer
above with 0.1 % BSA and 0.1 mM bacitracin). For the binding assay, 150 microliters
of the membrane preparation is added to 96 well microtube plates containing 50

microliters of '®I-CRF (SA 2200 Ci/mmol, final concentration of 100 pM) and 2
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emissions on a Wallac 1205 BETAPLATE liquid scintillation counter. Non-specific
binding is defined by 2 micromolar cold CRF. ICsg values are calculated with the
non-linear curve fitting program RS/1 (BBN Software Products Corp., Cambridge,
MA).

The binding affinity for the compounds of Formula I expressed as an ICsq
value, generally ranges from about 0.5 nanomolar to about 10 micromolar. Preferred
compounds of Formula I exhibit ICso values of less than or equal to 1.5 micromolar,
more preferred compounds of Formula I exhibit ICsy values of less than 500
nanomolar, still more preferred compounds of Formula I exhibit ICsg values of less
than 100 nanomolar, and most preferred compound of Formula I exhibit ICso values
of less than 10 nanomolar.

Compounds of Formula I shown in Examples 1-9 for which analytical data is
provided have been tested in this assay and found to exhibit ICsg values of less than or

equal to 4 micromolar.

EXAMPLE 12. PREPARATION OF RADIOLABELED PROBE COMPOUNDS OF FORMULA 1

The compounds of Formula I are prepared as radiolabeled probes by carrying
out their synthesis using precursors comprising at least one atom that is a
radioisotope. The radioisotope is preferably selected from of at least one of carbon
(preferably 14C), hydrogen (preferably 3H), sulfur (preferably 3SS), or iodine
(preferably '®I). Such radiolabeled probes are conveniently synthesized by a
radioisotope supplier specializing in custom synthesis of radiolabeled probe
compounds. Such suppliers include Amersham Corporation, Arlington Heights, IL;
Cambridge Isotope Laboratories, Inc. Andover, MA; SRI International, Menlo Park,
CA; Wizard Laboratories, West Sacramento, CA; ChemSyn Laboratories, Lexena,
KS; American Radiolabeled Chemicals, Inc., St. Louis, MO; and Moravek
Biochemicals Inc., Brea, CA.

Tritium labeled probe compounds are also conveniently prepared catalytically
via platinum-catalyzed exchange in tritiated acetic acid, acid-catalyzed exchange in

tritiated trifluoroacetic acid, or heterogeneous-catalyzed exchange with tritium gas.

85

N Het



Het ~N Het ~N Het CN 373 374 |'x OCHF2 375 OCF3 83 WD 02/096421

PCT/ US02/ 16529 Het a'~ Het N Het | NN 376 O 377 NH2 N 378 H Het N Het |
~N 380 H3WO o¥o@dk8 379 1 EXAMPLE 11. ASSAY FOR CRF RECEPPOR/BINDshIG
ACTIVITY As discussed above, the follow ng assay is defined herein as a
st andar d i nSwdht prepar@iRinsraee elsd oonvenitatingaadayn ad heupbarmaiotdbeligaby uhy:c Ity
of conpounds_of this 5. invention is indicated by the foll ow ng assay for
CRF1 recept rtgsé'elm}ﬁew.lst%@t eF%ﬁ%q_oPHﬁgrepmlﬁgthe_scwaﬁiﬁéﬁomqlﬁbaa
modi fied veggkeheof 14 %dﬁfoﬁaxeen%swew@&sbmég beg%hﬂ%a &n%tiﬁ.ﬁmg@n

(Met hods in Neurosciences, Vol. 5, 1991). R- 32 human neur obl ast 8na
cell's, a ce$Achhngeewithatitigmrgabetritipgugasdretioctmopofessatunaed BREds, becalotoon ar e

cultured in_growh di um.consi sting, of EMEM w Earle's BSS 10 (JRH

Bi 0scCi e%ces‘,’grt%ioﬁ"gﬂngﬁrf’?mé%pﬁ? %R%?R‘%&E'wi th 10% Fetal Bovine Serum 25mM
HEPES (pH 7EXAmrilE. BedimiorRAUTORADRGRAPGY NON- Essenti al Am no Acids (JRH
Bi osci ences, Cat# 58572). Stock cultures of cells are grown to confluence

and subcul t ur edReskPEE pHeragiography geteptor mappigghfis wcapiado ovt 4n (iEro| 8s ar e

di sl odged dyJ.j. L rd ' : | henc t,# 59226) .
To i nduce (%Eliﬂ%g ?yeggg%%{rﬁ gg%ngggé ?’gﬁﬁﬁg%zg#gma?@?(gcﬁ%% f’i@gg‘&‘% mat el y
80% conf | uef16e8)rudintWday & Beumg@&wt ¥ ok, msinig rﬂ&idlaheledmbﬁipbirlllﬁ’tg; o'af Fovinula 1
5-brono-2' deoxyuridine (BrdU, Si , Cat# B9285). Growth nedi a contai ning
Brdu i si% epWrEB%B‘E %@Fﬁ“é@cil?"d%%re%&ﬁ’éa%@%s are harvested via

centrif ugat ERAvk4Si4N A HRTIONAE)A sBEC R oF FEREFEE D oNb L DS kiR 1 Har vest ed

cells are stored frozen at -80C until needed for the preparation of 20
menbr ane honogerdieesost Tuelgrreg apmpoensis paf drorowin hiarei sitablenfor phasnaceltical ar e

honogeni zed _in. wash. huffer (50 MM, Tris. HJ , 10 2, 2 EGTA, pH
7.4) gand celrllster‘l":‘,\%%aé'&gglum%?%%tsx S‘C?%{amfg"rﬁ"%%tpg&e%?gﬁ@f"p?wgsﬂpaéfI"é’_f"i s
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steps are perfornmed once nore. 25 Menbrane pellets (containing CRF
recept ods) RHEZPRHEHY (RAdad dgieambiedugH bagierial reyere mudatiOamssat Push & arl. 0 ny

menbrane pr gLl rlém, tkﬁt@eﬂmtﬂgtl}ﬁ&grf)gé’nic(i& lo% tmf'flfk%,r and rarely trigger adverse

effects (side effects) when administered at therapeutically effective dosages.
Preferably, administration of such preferred compounds of Formula I at certain
doses (e.g., doses yielding therapeutically effective in vivo concentrations or
20  preferably doses of 10, 50, 100, 150, or 200 mg/kg — preferably 150 mg/kg —
administered parenterally or preferably orally) does not result in prolongation of heart
QT intervals (i.e., as determined by electrocardiography, e.g., in guinea pigs, minipigs
or dogs). When administered daily for 5 or preferably ten days, such doses of such
preferred compounds also do not cause liver enlargement resulting in an increase of
25  liver to body weight ratio of more than 100%, preferably not more than 75% and
more preferably not more than 50% over matched controls in laboratory rodents (e.g.,
mice or rats). In another aspect such doses of such preferred compounds also
preferably do not cause liver enlargement resulting in an increase of liver to body
weight ratio of more than 50%, preferably not more than 25%, and more preferably
30  not more than 10% over matched untreated controls in dogs or other non-rodent
animals.
In yet another aspect such doses of such preferred compounds also preferably
do not promote the release of liver enzymes (e.g., ALT, LDH, or AST) from

hepatocytes in vivo. Preferably such doses do not elevate such enzymes by more than
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RAD) OLABEL 9t SREBEOT s R P TR 5 Ge Ly SR Y TBFmes atit | are

prepar ed asaffiay otR@hRd oPr PRRE8®r Dihak 210/ | BomdHr, tPAefefabBy NSrbRE! Thasi NY
precursors conprising at |east one atomthat is a radioisotope. The

r adi oi sot opelcrmdﬂ@frmratprqfe@bh/egr@@qr thao AP gnicepmalersand oes patferaahbgrpater

{odine - (prttLris HEHESER. Rulh Mlbars bbrenbiy E SRLECERN ol drbep ©

synt heslisz ednbiyidiag2 oM adhzmnslot mpeptstsppincmdnﬁgoemcﬁimzimg charpbist eoe@yn] hesi s
of radi ol abel ed probe ounds. Such suppliers include Arersham
Cor por at i orneumqnﬁgtt@ﬁ rmp such gs. alpleasand 'arg@a‘ﬁrga%ﬁeree%eﬁsaww@w I nc.

Andover, C%?Ar&]giaﬁm% Ml denboy Fas krece;%rs%, ﬁéﬂm'cal?é% Viést

Sacr arrent 0, bor atories, Lexena rican I oI abel ed
Chem cal s, x‘netabqtrc&;c glutumate rd‘dEptoasndnd/brsavnddudamsammmmtrematssmldrmqulﬁr ea,

CA T um] el ey PLOBRARATRUASR, BhEehty e YIS PheRiSHEEE Sner
20  receptors to which preferred compounds do not bind with high affinity also includes
GABA receptors, bioactive peptide receptors (including NPY and VIP receptors),
neurokinin receptors, bradykinin receptors (e.g., BK1 receptors and BK2 receptors),
and hormone receptors (including thyrotropin releasing hormone receptors and
melanocyte-concentrating hormone receptors).

25 EXAMPLE 15. ABSENCE OF SODIUM ION CHANNEL ACTIVITY
Preferred compounds of Formula I do not exhibit activity as sodium ion
channel blockers. Sodium channel activity may be measured a standard in vitro
sodium channel binding assays such as the assay given by Brown et al. (J. Neurosci.
(1986) 265: 17995-18004). Preferred compounds of Formula I exhibit less than 15
30 percent inhibition, and more preferably less than 10 percent inhibition, of sodium
channel specific ligand binding when present at a concentration of 4 uM. The sodium
ion channel specific ligand used may be labeled batrachotoxinin, tetrodotoxin, or

saxitoxin. Such assays, including the assay of Brown referred to above, are
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via platinumcatal yzed exchange in tritiated acetic acid, acid-catalyzed
exchange in tritiated trifluoroacetic acid, or heterogeneous-catalyzed
exchange witok/0pg42t i um gas. 85 WD 02/ 096421 PCT/ US02/ 1652PCTRI80116529
preparations are also conveniently carried out as a custom radiol abeling by
any _ of e, SHARkN & 8 cbinefdl iy RE BREP! NG PREGHGAPAY NS nd Lhe compound
of Formula 1 as ‘substrate. in a Ition, certain precursors may be

subj ect ed to tri Altemmatinadl pgediumeXomahgenehiattivity mayusa gessured it vivo gasn

reduction of unsaturated bonds, or reductjon 5 using. sodiumborotrjtide,
as appropr i & (%XMPEIEFGP ¢ ﬁ@ﬁéﬁTq@’)&tﬂﬂﬁﬁﬁf Cﬁ%l%\rngéB’éﬂBP‘Hl‘g may be
aut or adi 09" ARAirdd" B¢ QR Wi TR ﬂge)cdng?ﬁa&r LEShHIL Hifd Yinly @x@fsiol§s Ghé bed by

Kuhar in sections 8 1.1 to of rrent Protocols in Pharmacol ogy

(1998) Johnsuprdmaxi@alSdessroshienk nrodat, Malé hign W igtagirath €1 XH2Qmgpcundesedfi-pFor nul a

| 10 prepar as describ in.the precedin aml.es. 14

ADDI TI ONAL %@gécsfép%ﬂ‘?‘qﬂ FE[—‘&%B BN GE B T DR m%ﬁ@%ﬁ“%?e’f’er r ed
compounds Opridrabizst.2 Al vidhiél cbierhalindis icarieAlak fRE pHbE @AtestingSfor te fre@ate ng
human patients. Accordingly, such preferred conpounds are non- toxic. They
do not exhi ®fi ataxdp.nysi@agauneyipg ¢lp¢teod§@>@ sugenital 280 maArdpratigm?Qlgnillisecgndsy 5

nmut ageni ci t . d 1 I bl ti ay
such-as an ®APBU) aufnd BleSLEE A okihel SHATMETL HENFOTR RS RiTpREE Y
rarely 10i ggsipaddeoSBorneild Bdéd aof exhitdt dfitificirs antMepile@mitracrivisy atrtae pat0.1
therapeutically effective dosages. Preferably, agninistra i on_of such
preferred c¥glodhdiendicanss almore peferdly af fhe dssBIS(level. of gigaricapseaptii ng

t herapeutic f IV €l i ! : . r yicdpses of
10, 50, 100 e TEET BRE b Subhu! RubaRERRKNTLL 3telal OUALALe T kg™
par ent er al | studemt’pfTaksgr abl y orally) does not result in prolongation of heart
Qr interval i o 16 g)s det ermi ned by el ectrocardi ography, e.g., in guinea
pi gs, mni pﬁ’&é"ﬂlogr d &WWR&’ %y ed daily for 5 or preferably ten
days, sprh dosesCehpsuithhalRhiff @R LRLVANYEN dy BeSdeiéHhiMA via abs followies

enl argenment resulting in an increase of 25 |liver to body weight ratio of
nore than 199@wWarglizpemiptogomak hatblife @psay. 7505esn@icropemes prefebiaped, figm nore
t han 50% ov 3 L0l ; 1 G rats).
| n-anot her  BMREN R SnBRE AP bRpkils o0k Hepd sl SRS cd el 1y meR Ry 01 0
do not causes|nmdl nenbangenreRéactiemsuhiel prgformediin ianSmeasd ddeplwelkplateo abody

wei ght ratio of nore than 50% preferably not nore than 25% and nore
preferably OWdt nore than 10% over nmatched untreated controls in dogs or

ot her ngn- r piRBhate BRHFEERNS mL 0.1 M NaH,PO,, 81 mL 0.1 Na,HPO,, pH 7.4 with H3PO,.
CoFactor Mixture: 16.2 mg NADP, 45.4 mg Glucose-6-phosphate in 4 mL 100 mM

MgCl,. Glucose-6-phosphate dehydrogenase: 214.3 microliters glucose-6-phosphate

dehydrogenase, 1285.7 microliters distilled water

Starting Reaction Mixture: 3 mL CoFactor Mixture, 1.2 ml Glucose-6-phosphate

25  dehydrogenase
6 identical sample wells each containing 25 microliters microsomes, 5 microliters test
compound (from a 100 uM stock), and 399 microliters 0.1 M phosphate buffer, pH
7.4, are prepared. A seventh well containing 25 microliters microsomes, 399
microliters 0.1 M phosphate buffer, pH 7.4, and 5 microliters(from a 100 uM stock) of

30 acompound, e.g. diazapam, clozapine, with known metabolic properties is used as a
positive control. Reactions are preincubated at 39 °C for 10 minutes. 71 microliters
Starting Reaction Mixture is added to 5 of the 6 reaction wells and to the positive

control well, 71 microliters 100 mM MgCl, is added to the sixth reaction well, which
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In yet anot her aspect such doses of such preferred conpounds al so
preferably do not pronote the release of |liver enzynes (e.g., ALT, LDH, or
AST) fronwolepaddsocytes in vivo. Preferably such doses do matr/ishzvete such
enzynmes by nore than 86 WD 02/096421 PCT/ US02/ 16529 100% preferably not
by nore thais d&baandnemitiee Roafrelr alt Yadtotimeypoimr @, t1thans55e%@ 10Memuesy ¢hed
untreated contrgls in | aboratory rodents. Simlarly, concentrations (in

cul ture nedM™crghteptmaqtion g H‘%B?%t"i“bﬁ?ﬁ%’t degpevedbpletgaeactionns!l ontiingd wit h

cell's in vitpal gRW i\ééjcgfatac&&nhmz §a%pqies 4 %r‘?%(%gla}{d %Eﬁéﬁfl&%ﬂqo 3RGeJost

preferably ten-fold the mnimumin vivo therapeutic conc ration do not
cause rel eastet@0 ramy(Seirva (It 600ADY estor) eSupemesarfty tinmiaphteescirbmscath raactio .

e e T AR b o B T e
receptor - nogejlat orhe @iaffis @&d cBmpdudd it NgudaBtled SGEPLOMIM mrﬂlﬂognd

selectivity. This neans that they do 10 not "bind to certain other receptors
(i.e., otheeoncheiratioRvs tiseedp phaticyl andl commierpal bf fviailably statigsicnl sofitweee isaseéd bi nd
to, activat ,;nhi bit the actd vi of such other receptors with

affinity cofr?\ysetxgr%P(gatSfto hreeté{’f\éagu??lflatﬁe %bcoﬁ%‘?%’ lar, preferably greater than 1

m cromol ar, nmor ePRfdfedldRippuddsaFFRmbAdTex hbitTh SR, Mludd ¢t 708dr tRiLiE®r abl y
greater than 100 micronolar. Such receptors preferably are selected from

the grolfh 1minuies and Ises then 4 hawseMosk prafersadscomprindsiiof Fosmulianexhdbit ahannel
receptors, . neur ! - and bet a-adrenergic
receptors, \rlrluﬂ?g}ﬁzri E\L%(Q:%%‘Ig%gé %ggrﬁv?%g{%dzﬁﬁ%rr?@h@wﬁ&er né]nﬁos?r@e?'ecept ors),
dopam ne r eExpirenesl7. MIOCKri#sabwtr opi ¢ gl ut amate receptors; and al so i ncl ude
hi st am ne receptg(r)s and, cyt oki ne receE)t Qr.s i nter| eukin receptors,

, €.30.,
particul arly | L-8OPROUKE FUSINgLFuls SHIPIHCibL W@pg%rqaé%e%T%rgo‘ﬂWt‘ﬁhi@h
preferred coRBRUNGBy hinOkidRbDAMPICKY LIl HBE fdibwiYe Asgp 1 ncludes  GABAA

HsgP
receptors, bioactive peptide Teceptors (including z?\IP\S{ and VIP receptors),
neuroki B n recepMBICK eglled kTGN npe &PlL-0d s (Amegean Bipe r €ultyt oCsllenion BK2

receptors), h ne receptors (i.ncluding thyrotraopin rel easi.ng hornone
receptors a%ég&(rgraesl’ Ca{{]/:gg?/r é‘-l%%tﬁg’gﬁt]? S{efl g H t‘tff%ﬁgo %‘%’853@? ypstugionsynihs £ 15,

ABSENCE OF STOCvbdéaNoftikidNEhi AN GHeM. Tihd P 2CKARID, @RHNCY) AfrPEormuie | do
not exhibit activity as sodiumion channel blockers. Sodi um channel

activity maytrpieseen’ dyldy detecom iy @radycy ppr 6016994 alown angretremiend ATE assays

such as the,8§5@&%n% NAYCRYeft oW et al. (J. Neurosci. (1986) 2665:
17995- 1800?8. Pre{‘]erred coﬁp%unds of Formula | exhibit less than 15 30

per cent20i nhi bi t i Riwr taassagdrmicpol@éreofabitycompesnd baconid] panpsie is pipedddaintd on, of
sodi um PACKARD (Meriden, CT) clear bottom 96-well plates. Test compounds and control
samples are diluted in DMSO to give final concentration in the assay of 10
micromolar, 100 micromolar, or 200 micromolar. Control samples are drug or other
compounds having known toxicity properties.
25 Confluent MDCK cells are trypsinized, harvested, and diluted to a
concentration of 0.1 x 10° cells/ ml with warm (37°C) VITACELL Minimum
Essential Medium Eagle (ATCC catalog # 30-2003). 100 microliters of cells in
medium is pipetted into each of all but five wells of each 96-well plate. Warm
medium without cells (100ul) is pipetted in the remaining five wells of each plate.
30 These wells, to which no cells are added, are used to determine the standard curve.
The plates are then incubated at 37°C under 95% O,, 5% CO, for 2 hours with

constant shaking. After incubation, 50 microliters of mammalian cell lysis solution is

added per well, the wells are covered with PACKARD TOPSEAL stickers, and plates
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channel specific ligand binding when present at a concentration of 4 uM
The sodium ion channel specific ligand used may be | abel ed

bat r achot woimiong42t et r odot oxi n, or saxitoxin. Such assayspdmodésng t he
assay of Brown referred to above, are 87 WD 02/096421 PCT/ US02/ 16529

performed as a, co rcial. servi by CEREP. .1 NC ednmond, WA
Al ternati vef‘i?,s“@ifai%ﬁPRYS’H“Fﬁ%‘mk@?fPﬁPP\%Sf‘x‘ﬁbﬂ&y‘alb‘%’ REALUPEESin vivo in an
assay of anti - epDufipg itBe agdubdiidn,. PACKIAREPI AEPILITERA! fedpérits Qfe apopalingls nmay

be neasured bﬁi/,lyt he ability of the conpounds to inhibit hind |inb extension
in the 5 supfuhRiRieraIrodndenpeange kOnesarquilibvaied theakyoplyilized subsiraie algon 0ony)

are, dosed | iiresohbfecin® SSAANSE Ofbsfbue oyfls 30T Ohrohioh. SOMRAMRLY 0. 25%

nmet hyl cel | u1 ose rior to test. VI sua %gservaL on1's carried out
just pri%r standaed tolngort Brretdstipnabmndetoniakd vedtenxioagivds il0gnistocku | Bor the

el ectrodes current of 200 mA_ duratio Q0 m]|l] nds,. is applied and
t he presench%For};{B’rsfé’Yfglé’ Eq THETRAFS f%‘ﬁ@éﬁgl"ﬁ?ﬁ@%ﬁ&?ta. E gd 19
conpounds  of,chagsib lfﬁvgfs‘é@_d'aﬂf cE¥DicBhirol VAR {o figfata ARk cRE PRI Gn ALY VI LY

at the p< 0.1 Ileve Ignificance or nore preferably at the p<
| evel of si sptiséqueaneell a6200heds LOEDMLISD M, 35 sdvhradddd.SpeManet ri ¢ assay of

statistical signjfi such as.a. student's T, test. E 16. OPJI MAL
"N VI TRO HALE- L Eﬁb@{@ﬁﬂﬁ%ﬁ&e Solftion (5P @ {ks e '("t?ﬁj ?eﬁ%uéub 81?) AR L OV
determ ned Wit FACKARD POPSBALSiBRE 3 #d Ipl A& ardkiedkes al@pr&sdhiatelly 760 Awsay -
Li ver m crosones are obtained from pooled |liver sanples and prepared so

that the P-250 wHablashekatfon? minutgspr dxvhitet BACKARD stigkdr/is maghedtteithe

Phosphat o beni<Eh o1 Pl Pl o pibplBele EEERES PINELERES ik 710 60
H3PO4.  CoFpratiap itMibet dark forl 60 zhingeNADinindscedcd™ thti aes@réd a2esChaimg an 4 nl

100 MM Md 2., A ucose- 6- phosphat e dehydrogenase: 214.3 mcroliters
gl ucose- 6- phBUPESSENce CRVMEdY 6§er¥a"s%KA¥§%, £Y ENG) Migpplats Sempijlaipnanchy

Startings Reﬁﬁﬁﬁlﬁgce'}{ké‘ggﬁ@ér ot )QRWR%(ZL@GR@LGS.Z m.

G ucose- 6- phosphat e ehydrogenase 6 1dentical sanple wells each
cont ai ni ng 25 m bumines@nse nhloeogoeash , drég nomeoiraticer e toegtparecloopbeindlu¢d r om a
100 uM stock), and.399 mcragliters 0.1 M phosphate huffer H 7.4, are
orepar ed.  ACURBERL FOMEE e iy osan BPETIEE MCHaebifSecondisyinds
m crol i t er Sefhidit Mnfih@cenatvandes 80 @ or Pblelbofdhe sthtaRd, B predérab1§199(% bPMofe 100 UM
stock) of 30 a conpound, e.g. diazapam clozapine, wth known netabolic
properties pkthgseandard, avhen a 10 micromolar (uM) concentration of the test compound is
20 used. When a 100 micromolar concentration of the test compound is used, preferred
test compounds exhibit luminescence values 50% or more of the standard, or more

preferably 80% or more of the standard.
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positive control. Reactions are preincubated at 39 C for 10 m nutes. 71
mcroliters Starting Reaction Mxture is added to 5 of the 6 reaction

wel | s andwomtobe2positive control well, 71 mcroliters 10@Tmdody3R® is
added to the sixth reaction well, which 88 WO 02/096421 PCT/ US02/ 16529 is
used as a NWHAITS CDAINV@ED I$t each time point (0, 1, 3, 5, and 10 ninutes)
75 mcroliters reaction is pipetted into a 96-well deep-well plate
reaction wel | cohtardPRYndef Fermpldili ters ice-cold acetonitrile. Sanples are
vortexed and centrifuged 10 m nutes @t 6000 rpm (Sorval T 6000D rotor).
Supernatant, 75 mcroliters fromeach|reaction 5 well, is transferred to a
96-wel | plate containing 150 mRxoli LRt ernal standard per well. The
remai ning test conmpound is quantitgted Wia LCMS. Conpound concentration vs
time is plotted and conmercially ayailaljle statistical software is used to
extrapolate to the t112 val ue \? ompound. Preferred conmpounds of
Formula | exhibit in vitro t1/2'valuep of greater than 10 10 mi nutes and

| ess than 4 hours. Most preferred congounds of Formula | exhibit in vitro
t1/2 val ues of between 30 m nut esdénd L}j{uour in human |iver mcrosones.
EXAMPLE 17. MDCK TOXI CI TY Conpounds® ng acute cytotoxicity wll
decrease ATt DpHaadcufalBYaccdfisb1® sdpBhbof aHeRgn-Ki dney (MDCK) cells in the
foll owi ng assay. 15 MDCK'cells, ATCC no. CCL-34 (Anerican Type Culture

Col | ect i on, Ar istphasdak, napishyhere2-nephth i eachl of whishds imosoc dindort triesubstitotedowi ng

the instructiqng. in the ATCC. pr cti i nformation sheet. The PACKARD
(ori don, - c1) SRABIL bSO RRBETR e/ A ol e iyinglion g S
6016941, al | oWagsBaAs U aEEAEMBIR in £4chdHm@tana from 1 MXBOUE 8 hb@roaddndmier to
assay 1 mcroliter of test conmpound or control sanple is pipetted into
PACKARD (Mer i &Rt onemf seidaidigsbot t om 96-wel | plates. Test conpounds and
assay o 100 e oEBh Sy Mkt 0O ' ol ar , Cor 200 m cr omol ar . Contr ol sampl es
ﬁ/E)g:K dr ugl orRﬁsImftiomrugrspbn’ mmlmts'd dlakkyl,rmtgtidnmuw‘sd : gbs(;'m?teii bg(entwlpﬂﬁmah&ﬁsubt’&ﬁuﬁ‘aﬁt_ fl ufent

cells are trypsini zed, harveste iluted to a concentration o
0.1 x 106 cell s/al}}‘la{"y\l}ai Pﬁ“&%ﬁ]& éﬁ‘?%ﬁt“t?ﬂﬁégem PPIeTl SEsiENE] AMORR dPTIM

Eagl e. (ATCC cat adigtyFimafts, 208h8bnalhP0 sibstifbd t QNS 1Rfo, C&IpkisndIly  BRAjittad S
pipetted into each of all but palty well's of KL é’e-m;é’l'l"ppate. War m
medi um wi t hout cadkylsul{ingoeptionaly pubstitutestalk yisulfen yi, expsiional hgsubstitetedehdre of
each plate. 30 Thesge |Ls,. to which no cells are added,. are used to
det er ﬁilﬁe the s t%n glrk\é\ﬁgﬂ)ro\b}aer_mde, opﬁonari'ly Sibstittted aryfi or optlona]Fy sibstituted
heteroaryl, said heteroaryl having from 1 to 3 rings, 5 to 7 ring members in

each ring and from 1 to about 3 heteroatoms in at least one of said rings;
R;, R3, and Ry are independently chosen from hydrogen, halogen, nitro, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
20 optionally substituted alkoxy, optionally substituted mono- or di-alkylamino,
optionally substituted cycloalkyl, optionally substituted (cycloalkyl)alkyl,
optionally substituted (cycloalkyloxy, optionally substituted
(cycloalkyl)alkoxy, optionally substituted alkylthio, optionally substituted
alkylsulfinyl, optionally substituted alkylsulfonyl, and optionally substituted
25 mono- or dialkylcarboxamide,
with the proviso that not all of Rj, Ry, R3, and R4 are unsubstituted alkyl and not all of
Rj, R3, and Ry are hydrogen.

2. A compound o salt according to Claim 1, wherein:
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The plates are then incubated at 37C under 95% 02, 5% CO2 for 2 hours with
const ant shaking. After incubation, 50 mcroliters of mammalian cell lysis
sol uti on we o2agded per well, the wells are covered w th PRCKARD2/TGRSEAL
stickers, and plates 89 WD 02/096421 PCT/ US02/ 16529 are shaken at

appr oxi meAeisynaghiyk, phenyh pyridyl, pathinédisyl agognzifig p@idizinyk, esthidphenylg t he

i ncubati on, PACK@RE ATP LI TE-M reagents are allowed to equilibrate to room
tenperat ure. CSACR OEYNINiIHMOPRY Hner YyBBRTded substrate solution is
reconstitpiteshsim: 37ndd M of substrate buffer solution (fromkit).

Lyophi | i zed ATP 5 standard solution is reconstituted in dei onized water to
gi ve a 10Rnisoptiondly sEbstittted alkyl \aptionalty sibstiiedplkory, aptianglly sehstitused seri al |y
di | ut PACKARD st andar.d.is. added t five. ve

contral wells P8R0 ObARIkTiRG, oy sPRul ?“n&@a%hgﬁ?uégig%ﬂ{%u of
200 nM 100 nMik{cuiniyl, 2ptiohdllyasebstituéd alMylsBAGIKARIGr supbishaliy eutssatused on (50
ul) is added to all wells. Wells are covered 10 with PACKARD TOPSEAL
stickers, and WPae exdiglkylcarbaramidg; olappr oxi mately 700 rpm on a suitable

shaker f j ' | gk [ ; 1 o:tfle  bottom of
each pl a?%z ér?gqeg[g?rg%glstﬁg\ggd SCPEQ%%Q%@’ %pg% i]’ﬁ‘é}“g?g?g‘é'}“?ﬂh oi |l and

pl aci ng i n thepyazikylf pyridifinyli, and esophenyli exeb of whechiis optienallymasior,elt-, at  22C
using a |um nescence coynter, e.g. PACKARD TOPCOUNT M cropl ate

sci ntdd | ati on HrH-SUPHINEH nescense Counter or TECAN SPECTRAFLUOR PLUS.
Lum nescence vl Alesmadunddtithdfobguzoncentrati on are conpared to the val ues
conputed fromthe standard curve for that concentration. Preferred test
conpounds exhibit |um nescence val ue§?®80 % or nore of the standard, or
preferably 90 %or nore of the_standgrd, en a 10 mcronolar (uM
concentration of the test conmpoufithy s$éd. When a 100 mi cronol ar
concentration of the test conpound j|s us¢d, preferred test conpounds
exhi bit | um nescence val ues 50% or t he standard, or nore
preferably 80% or nore of the s ” 90™AAD 02/ 096421 PCT/ US02/ 16529
VWHAT IS CLAIMED I S: 1. A conpound of F'gorrruIaI:RB R *NAR4A R i r R

or a pharmaceutically acceptable salt thereof, wherein:
Ar is selected from the group consisting of phenyl, naphthyl, pyridyl, pyrimidinyl,

15 pyrazinyl, pyridizinyl, and thiophenyl, each of which is substituted with up to
5 Ra groups;

R is oxygen or absent;
Ry, R3, and Ry are independently selected from hydrogen, halogen, hydroxy, amino,
nitro,

20 C,-Cgcarbhydryl;, C;-Cgcarbhydryl;-O-, mono- or di-C;-Cecarbhydryl;amino,
C;5-Cicycloalkyly(Co-Cycarbhydryl;), C3-Crcycloalkenyly(Co-Cacarbhydryly),
C;-Cyeycloalkyly(Co-Cycarbhydryly)-O-, Cs-Cocycloalkenyl(Co-
Cscarbhydryl,)-O-, haloC;-Cgcarbhydryl;, haloC;-Cgcarbhydryl;-O-, and -
S(0),(C;-Cecarbhydryl;),

25 where each carbhydryl, is independently straight or branched, contains
0 or 1 or more double or triple bonds, and is unsubstituted or
substituted with one or more substituents independently chosen from
halogen, hydroxy, oxo, cyano, C;-Csalkoxy, amino, and mono- or di-

(C,-C,alkyl)amino,
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Formula | 5 or a pharmaceutically acceptable salt thereof, wherein: Ar is
phenyl, 1- naphthyl or 2-naphthyl, each of which is nono-, di-, or tri
-subst it uwedz2/09@e1 Ar is nono-, di-, or tri-substituted hetremasoyles2sai d
heteroaryl having froml to 3 rings, 5to 7 ring nenbers in each ring and
from1l to about 3 hetzg]rdoatorrs in at |east one of said rings; 10 Ris
oxygen or absent; R2 1s optionally substituted al kyl, optionally

substituted al kenyl, whdreogwhl ¢;-84b 1okl ednd aCkrgsicloatiehiybnial dptionally
substituted al koxy, optional l%{ substituted npno or.  dial kyl ani no,
optional Iy substitutebatiteiadt By ane 5t MBwapbtiWEHS inteReadently) ghosehframy | |

optionally substitut epal@%elégb??{);{c}wm Cg i’ @;@4#&0%,1%%5% BRI R- OF

di al kyl car boxan de, opti substituted aryl or  optionally substituted
het eroaryyl , sai d het ef@afydlkylaminog from 1l to 3 rings, 5 to 7 ring nenbers
in each ripg. and fram 1 to about 3. hetergpatong ., in at |east one of said
rings; Ri, RS gfesk Oﬁ}geigmﬁﬂé?ﬂg?fe‘gﬁg%@?}{rom hydrogen, hal ogen,
nitro, Opt'ﬂr@kr{d}éFerﬁféH@)t kd1bdiefladdél loco@Rink® Adhl the SO Edndisafs of kemy! .
optionally substituted al kynyl, 20 optionally substituted al koxy,

optional | y substCHRbed-@ond=(=6)-,diCERPran €Dy, opti-ondiRy, sG6=OINHt. ed
cycl oal kyl , optin: substituted (cycl oal kyl)al kyl, optiongl
substituted (cycﬂ}g})%oﬁoxy, optionally substituted (cycloal %ﬁ%%ﬁ)xy,
optionajd y substis(O}8RAl KOABEs-, ONHOED) Y -NRREIEOM eNHSIRY! sadd inyl ,

optionally substituted al kyl sul fonyl, and optionally substituted 25 nono-
or di al kyl car box®Rp8@)swi th the proviso that not all of Rl, R2, R3, and R4

are unsubst{t n . R4 _ar gen. 2. A
compound o it Zoed btikbe Rl Rieched o thch Beburbhiee (1 e 7554 ES

PCT/ US02/ 16529  dabdcyclivpitietarbe yclib @rydps, wich diel satupated, mactiatlylunsgqayraged], nyl |
pyridi zi nyl, or thiophenyl, each of which is nono-, di-, or i
tri-substituted;©r AOMaliGRdUGH may ke Tyger %"%B‘c“i‘%’n‘&!“l‘ IS fBPIC PRI Ky |
optionajqd y substj i kWt &eingD

di al ky|ia§m no, opt f rfglg?@wésﬁ}%%eid y ﬁ%’}égagk%lotﬁ ﬁ?’gym% ; fflinc pymREECCal,

al kyl sul finyl, opi-Cealkddyy menbsor dit(Cesalkkhaminof andy4S(Onfalkyl).i onal | y

substi futed | Tong Sk L OB e LR Bl PB4 97007
heteroatom(s) independently selected from N, O, and S, with remaining ring
members being carbon;

20 Raisindependently selected at each occurrence from halogen, cyano, nitro, halo(C,-
Ce)alkyl, halo(C;-Ce)alkoxy, hydroxy, amino, C;-Csalkyl substituted with 0-2
Rp, C,-Cealkenyl substituted with 0-2 Rp, C>-Cealkynyl substituted with 0-2
Rp, C3-Cscycloalkyl substituted with 0-2 R, (C5-Crcycloalkyl)C,-Caalkyl
substituted with 0-2 Rpg,

25 C,-Cgalkoxy substituted with 0-2 Rg, -NH(C;-Cgalkyl) substituted with 0-2
Rs,
-N(C,-Cgalkyl)(C;-Csalkyl) where each C;-Cealkyl is independently
substituted with 0-2 Rg, -XRc, and Y;

Rp is independently selected at each occurrence from halogen, hydroxy, cyano,

30 amino,
Cy-Caalkyl, C,-Caalkoxy, mono- or di-(C,-Csalkyl)amino,
-S(O)n(alkyl), halo(C,-Cglalkyl, halo(C;-Cslalkoxy, -CO(C,-Caalkyl),
-CONH(C,-Cjalkyl), -CON(C,;-Cgalkyl)( C;-Caalkyl), -XRc, and Y;
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pyrazinyl, pyridizinyl, and thiophenyl, each of which is optionally nono-,
di-, 10 or tri -substituted. 3. A conmpound of the formula R3 ::x:: R or a
phar macewwpalobsa2nccept abl e salt thereof, wherein: Ar is erdasoptsty omt he
group consisting of phenyl, naphthyl, pyridyl, pyrimdinyl, 15 pyrazinyl,
pyri di zi nyl Rcand Riphire piecsaye, orelifdremf avdare indepersdehay bdlediedlatdatth up to 5 RA
groups; R is oxygen or absent R1, R3, and R4 are independently sel ected
from hydr ogen, ha?HBEWx HVHroxy, amino, nitro, 20 Cl-Cécarbhydryl

Cl1- C6car bhyg & F%e and MONO- or di-Cl -C6carbhydryl 1 am no,

C3- Crcycl oal ky (n - C4Acar bhydryl ), C3-Cr7cycl oal kenyl 2( Co- C4car bhydryl ),
C3- C7cycl oa!stkq;g}ﬁ(lﬁhanmdaaﬂdrwd}iwkﬂ groupscan@mvbhmal)mmygragm having 1 to

C4car bhydryl | ) - 0: | oQl - Cbcar bh hal oQl - C6 d- S
(o M MG e b corhp foms, SHECRLR B ationp 225 OF TS AGuBILon Hale ToRiien |y
straight or brangffids Wil RioScarBorPhtohs Hay B fErtAQURbKitREd WilhRInR P ekyds, and

is unsubstituted or substituted with one or nore substituents
i ndependent | y chashshitupnt¢ehindearusigatly s¢lgeiedirpm epoohydrosn dialogen,cyankoxy,

am no, and nono-_or d - CAal kyl i h0,~ 9 02/ 1 PCT/ U 16529
and where each 3 ¢ b’F%g%‘l)(’W a 0&%68@[ @bcﬁﬁ%}é\%gﬁy%ﬁégoo%ggﬁiga
substituted by one(cgrcémggcgﬂbﬁc; Uf;ﬁnyls |ndependently chosen from hal ogen,
hydr oxy, o0xo0, cyano i

(C1- c4) B Kyl ani nd"Hi;@)n@ S%P’é‘dl)et:?;(mr&?r\ pbﬁik!d? oﬁﬁg)clﬂﬁéq:s@ﬁqi]gylbf -XRc and ;

XCLEI n?lependent '%@N(gt‘é@k%(@a@ chﬁ%%oggdfr?mi he_ gerc[)}up CCC)?SIO')S}\IIH?Q ?f

C(=ONRD-, n S(lﬁ))iépklhklent]y&e}ea(eﬂ))af ed‘dRIbccumﬂﬁ?é f8),, 1, aiNHZ( =O) -, - NRDC( =0) -
-NHS(O -, %ﬂg the proviso that not all of R, Rz, R3, and R4 are unsubstituted alkyl and not all of
| Ri, R3, and R4 are hydrogen.
15 4. A compound or salt according to Claim 1 wherein
Ar is phenyl or pyridyl, each of which is substituted in at least 1 position ortho to the
point of attachment of Ar in Formula I, and optionally substituted with up to 4
additional substituents;
R is absent; and
20  Ryis selected from optionally substituted alkyl, optionally substituted alkoxy, and
optionally substituted mono or di-alkylamino. .
5. A compound or salt according to Claim 3, wherein R is absent and Ar is
phenyl or pyridyl, each of which is substituted with R, in at least 1 position ortho to
the point of attachment of Ar in Formula I, and optionally substituted with up to 2
25  additional Rp groups.
6. A compound or salt according to Claim 5 wherein
R is absent;
Rj, R3, and Ry are independently selected from the group consisting of i) hydrogen,
ii)halogen, iii) C;-Csalkyl, iv) C;-Csalkoxy, v) (Cs3-Cicycloalkyl)Co-Csalkyl,
30 vi) (Cs-Cicycloalkyl)Co-Csalkoxy, vii) mono- or di-(C;-Csalkyl)amino,
vii1)C;-Cshaloalkyl, and ix) C,;-Cshaloalkoxy wherein each of iii, iv, v, vi, and
vii is unsubstituted or substituted by 1-3 groups independently chosen from

hydroxy, amino, cyano, and halogen.
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NRDS(O n-; Y and Z are independently selected at each occurrence from 3-
to 7-nmenbered carbocyclic or heterocyclic groups, which are saturated,
parti al | ywoneabaent ed, or aromatic, which may be further pealsoeAaseed with
one or nore substituents 15 independently sel ected from hal ogen, oxo,

hydroxy, am no, gyan Cl- C4a6§< X nono- or
- (C1- 4al kyl )aﬁ‘l%ogmgmﬂld (g(q X‘Edof?%gg 0%% r@?’e%’ﬁersed]'d 3- to 7-nmenberered
het erocycl i R igaems cont a| n froml to 3 heteroaton(s) independently

selected fromN, 0, and with remaining ri menbers being carbon; 20 RA

i s i ndepend®ht§ phesg] @&péladbdt exchc Whishs é%@tlg%mthd%@geﬁt leasi ahBOsItOR r o,
hal o(Cl- C6)al ky&ahml tggﬁa]&g@bc%la;sg ¥n &yﬂrlﬂ%memdmnd @b&gﬂ%@ﬂsmmed

substituted with substitu
C2- Coal Kynyl subeithupted addmbnﬂR?AgrRa)s @y Crcycl oal kyI substl tuted with 0-2

RB, (C3- C? clo C4al subsj it ut ed WI Cl C6al koxy
subs'g itute V\P‘E B’y‘ﬁﬁ éBmay %FI Sa&aﬂrlf{}ﬁfﬁre%tuﬂ&‘? e@?’é‘?f"\‘/&ytsﬂe@e‘% t gegh

- N( C1- CBal Kyl )olrkrdnpa i stra rtﬁame@ deky QRN grbubs HARRERAS b ¥
substituted with 0-2 RB, -XRc, and Y; RBis |ndepe dently sel ected at each

occurrence fr @mbhalaw Whmbohibﬂ)gromamﬁy con@in o monoreliomz.ﬂalokyiple bonds.

%I g?fé'lk‘é% E&ng g&’)‘%ﬁ%‘i?ér‘}m@@(r@i‘ S\"E jpt ®! k>C/:|C])\IH(Cl C4al kyl ),

- CON( Clrﬂakkﬁs)ahd%n@ﬁh@énﬁent%ﬁcteﬂ%ﬂih&é’mﬂ@c&%ﬁsQﬂ@%? 1 RaFéden0i 16529
RC and RD, are the sane or different, and are independently selecte
each occur r encehdlogam iiyarGydnl, iahE1$hakpEhty) (ﬁr&{;@fﬁ&?lkm -(oplyl, c,Vl)aI kyI

groups, and (cyclog N a and
cont ai ni ng zero {)ér)3 o7néélé§k%¢%&&aougiié V@?%é}?’pﬁber (gondl aﬁ(ggp'ﬁﬂof tv\/\ﬁEéh 1to
8 carbon at ons n@&yhabmalkylirantdéx) GuOsHaldalkogg, Wi t h one or nore substl tuent (s)
independentl sel ect e(% f.rom oxo, Eydrox hal ogen, cyano,

C1- O8al koxy™NefBiceach ol dlis ('eYs o andyy HrH StltWLe»t(seiu%aww) groups\( ¢
(1C§.:6?3|6 ;]?ék;ﬁ% Qeg(geégt yqzﬁ%é@l/_ﬂram h}%&)ﬁ?{'ﬁﬁl@), c>/a8i4, agﬁ"ﬁlai@élsﬁ. -S(O
9. A compound or salt according to Claim 3, wherein:
R is absent;
Ar is phenyl or pyridyl, each of which is substituted in at least one position ortho to
the point of attachment of Ar in Formula I With a substituent selected from
20 halogen, cyano, nitro, halo(C,-Cg)alkyl, halo(C,-Ce)alkoxy, hydroxy, amino,
C,-Cealkyl,Cy-Cealkenyl, C,-Coalkynyl, C3-Cicycloalkyl, (Cs-
Cicycloalkyl)C,-Caalkyl, C;-Cgalkoxy, and mono- or di-(C;-Cealkyl)amino
and optionally substituted with up to 2 additional substituents independently
selected from halogen, cyano, nitro, halo(C,-Ce)alkyl, halo(C;-Cg)alkoxy,
25 hydroxy, amino, C;-Cealkyl,C,-Cgalkenyl, C,-Csalkynyl, C3-Cscycloalkyl,
(C5-Cyeycloalkyl)Cy-Cialkyl, C;-Cealkoxy, and mono- or di-(C;-
Csalkyl)amino;
Rj, R; and R, are independently selected from the group consisting of i) hydrogen,
ii)halogen, iii) C;-Csalkyl, iv) C;-Csalkoxy, v) (C;-Cscycloalkyl)Cy-Csalkyl,
30 vi) (Cs-Cseycloalkyl)Co-Csalkoxy, vii) mono- or di-(C;-Csalkyl)amino,
viii)C;-Cshaloalkyl, and ix) C;-Cshaloalkoxy,
wherein each of iii, iv, v, vi, and vii is unsubstituted or substituted by 1-3 groups

independently chosen from hydroxy, amino, cyano, and halogen.
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-S(O" N(C1-Coal kyl) (C1-Coal kyl), and Z; and n is independently sel ected at
each occurrence fromO, 1, and 2; with the proviso that not all of Rl, R2,
R3, and R#oanmdasasubstituted al kyl and not all of Rl1l, R3pcantoiResas e
hydrogen. 15 4. A conpound or salt according to Claim1 wherein Ar is
phenyl or pyridyl, each of which is substituted in at | east 1 position
ortho to the point of attachnent of Ar in Formula |, and optionally
substituted wi t hlQpAtcompoundiai saitenedrdmglie Claimehtvaierdn i s absent; and 20 R2

i s select ede rogoptionally substituted al kyl, optionally substituted

al koxy, and zbsﬁ hal |y substituted nmono or di-al kylam no. 5. A conpound or
sal t accor dKng ifdepEAdently 3eletbd bd42h Bebisraes Efim Hatkrblip ténsisBRgOY LCHS-, -
pyridyl, each of which Is substituted with RAin at least 1 position ortho
to the Point of CHRoackhei(=69-. AVHr.nNEor mH(EOINHan€ (HPNFomal-NAGE03+ i t ut ed
wWth up to 2 25N§d@i—_t6 onal RA groups. 6. A conpound or salt according to
Claim5 wherein Dlé absent; Rl, R3, and R4 are independently sel ected
from t he grRypndBpsars thengneforid)ffdrytly ergleare indepgridehdgsidectéd at)eadhil- C3al kyl , iv)
Cl- C3al koxy, V) (C3-Crcycl oal kyl) Co- C3al kyl, 30 vi)

(C3- C7cycl oal kyl $Hencsi fk¥Ry, vii) nono- or di-(Cl- C3al kyl ) ani no,

viii)Cl- mhﬁ}&@ééﬂhﬂ and i x) Cl-C3hal oal koxy wherein each of iii, iv, v,
vi, and vil 1s unsubstituted or substituted by 1-3 groups independently
chosen @ onstrdighdy mapchedmindaycloyakyl, gramgs, biad Eyeloalk9Palky HEvBOBaRg 1 to

PCT/ US02/ 16529 . conpound, or salt according to im3, wherein: Ris
Dbeent: A i phERYPOS RO, s fonans 2P Gurn A merdnble ardtieh B Ra i n-at

l'east 1 positi oneacAloF WhidhOl folBecapBbildtob nidh RAGAR subdtitded WithfoRe BHhdrd . and
optionally substituted 5 with up to 2 additional RA groups; and Rc and RD,

whi ch may be t hesubshiweri(s)dndependently selected frammuodiydrbxy, belogen, eplanst, each
occurrence from §f¥‘r"%'¢ﬁn§¥?<‘9‘?"%/gg‘? r%bng-ran%yﬁk?g-cgallg%gangrOups having from1l to

8 carbon at ons, “Wh y roups ey co I P°nore double or
triple tonds. 8. A conpound or salt according to Claim7, wherein: 10 RI,
R3 and R4 are independently selected fromthe %r oup consisting of i)
hydr ogen, ii) 11." A compound or salt according to Claim 10, wherein
X is independently selected at each occurrence from the group consisting of -CHj-, -
CHRp-, -O-, -NH-, -and NRp-;
Rc and Rp, are the same or different, and are independently selected at each
20 occurrence from:
hydrogen, and straight, branched, and cyclic alkyl groups, and
(cycloalkyl)alkyl groups, having 1 to 8 carbon atoms, and containing zero or

one or more double or triple bonds.

25 12. A compound or salt according to Claim 3 of Formula II
Tx By
N R
Ry l ~x
F
R] N Ar
Formula 11
wherein:

Rx and Ry are the same or different and are independently selected from:
30 a) hydrogen,
b) -(C=0)C,-Cgalkyl; and

96



hal ogen, iii) Cl-C3al kyl, iv) Cl-C3al koxy, V) (C3-Crcycl oal kyl) Co- C3al kyl ,
vi) (C3-Crcycl oal kyl ) Co- C3al koxy, vii) nmono- or di-(Cl-C3al kyl)am no,
viii)Cl- wehealeakkyl, and ix) Cl-C3hal oal koxy, wherein ea®aTafSo2ids2oiv, v,
vi, and vii is unsubstituted or substituted by 1-3 groups 15 independently

chosen f r omyhy s ¥y brafiHea alSY 8RfRips, 29 E1ohRk PSS ps, i%g(c/gﬁmm%umg] gl t

) B I
according to Caim 3, Wnergl n: - Ris absent; Ar enyl "or " pyridyl, each
of which i s subshaving btb § parhen htemstand nentpivgig eomoompiealouble arieplpoi nt  of

attachnent of Ar_in For al wth a substituen el.ected from .20 hal ogen,
cyanor it ro. atORerreRpL iR T o SRy e s TS SRy i ond

Cl- CBal kyl , C2- Coad ik6ieysubstitden@pindypundent dseleteddtamd kyl, (C3 ,
Crcycl oal kyl ) G - C4al kyl, Cl -C6al koxy, and nono- or di-(Cl-C6al kyl)am no

and opt ional hplogem oy eamippt ¢yanp ¢ioCallddr e Corieaxystssmpagrexds(Ci-

i ndependently sgl - hal ogen, cyano, nitro, hal o(Cl-C6)al kyl,
hal o( Cl - C6) al konga%%ﬁﬂv%é’%%, am no, Cl-Co6al kyl, C2- Ceal kenyl

C2- C6al kynyii) 3-G37Ghenbéreditapbeycli€ CBhéldoy ¢dlivadriyps)wHielCdil skitnkatedCpaftiaill koxy,
and nono- or di-(Cl- C6al kyl)am no; Rli R3 and R4 are independently

sel ected from t hensgraies Op Awmaticyhish may befurthereHbstitited pathqge,or mors )

Cl - C3al kyI , V) gtgﬁéﬁt%af(%gen\ﬁkmﬁ ‘l&?&yﬁ&ﬂ 3@%%:@@3?}()/ QHO, C)%gO,Vél)'

(C3-Crcycl oal kyl ) Co- C3a VI 1)) mono- or am
vi i i ) ClH0C3hal oal Kydlkyl 0dCiathox@larBheah@alrldox§,-Cydlleyl mmne axcierof saidi3; ta v, v,

vi, and vii is unsubstituted or substituted. by 1-3 grooups independently
Chosen 1 om hydr GEFPEIATHORIEPRHIE ERPSHEr BHOm ISR OB L

PCT/ US02/ 16529  fhdepedefiRRIBdTront N, ©, 38E OF WitR &rhfnick nPrfemitrebshy R2
is-XRc; X is independently sel ected at each occurrence fromthe group

consisting of -GHebon.. 5 CHRD-, -0-, -C(=0)-, -NH, -NRD-, -C(=0 NH,

-C(=O NRD-, -NHC(=O) -, - NRDC(=O -, Rc and RD, are the sane or different,
and are independently selected at each occurrence from hydrogen, and 10
strai ghts branchgsl, Aaoghpoyed orsaRlakydrdigp @o!0faimardwheni: oal kyl ) al kyl groups,

having 1 to_ 8 carbon atonms, and containing zero or one or nore double or
triple bondBx and Ry are the same or different and are independently selected from:
a) hydrogen,
b)-(C=0)C,-Cgalkyl, and
c) straight or branched alkyl groups, cycloalkyl groups, or (cycloalkyl)alkyl
20 groups, having 1 to 8 carbon atoms and containing zero or more
double or triple bonds, each of which 1 to 8 carbon atoms may be
further substituted with one or more substituent(s) independently
selected from: halogen, hydroxy, amino, cyano, C,-Cjalkyl, C;-
Cjalkoxy, and mono- or di-(C;-Cgalkyl)amino,
25  Aris phenyl or pyridyl, each of which is mono-, di-, or tri-substituted with R4, with
the proviso that at least one of the positions ortho to the point of attachment of
Ar shown in Formula II is substituted;
X 1s independently selected at each occurrence from the group consisting of -CH,-, -
CHRp-, -O-, -C(=0)-, -C(=0)0O-, -NH-, -NRp-, -C(=O)NH-, -C(=O)NRp-, -
30 NHC(=0)-, and -NRpC(=0)-;
Y and Z are independently selected at each occurrence from: 3- to 7-membered
carbocyclic or heterocyclic groups which are saturated, partially unsaturated,

or aromatic, which may be further substituted with one or more substituents
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each of which 1 to 8 carbon atons nmay be further substituted with one or
nore substituent(s) independently selected from oxo, hydroxy, hal ogen,
cyano, awpre/09632t Céal koxy, and nono- and di (G - Co6al kyl ) &qarrso2/ié241. A
conmpound or salt according to Caim1l0, wherein X is independently sel ected
at each occurreng

-and NRD-; RC an’&gﬁéﬁ%aénr}tfe}'hsgheg{eggﬁ%rgggl%iéia#’ :p gg’ehﬁ{d,r(;xg;éﬁg'ro écﬁﬁ%gg@gﬁll ;/NH- 1

sel ected at eachC,-2faiReoN hoabCcer dif(@NC, hikgnagmo, wherdinsdatdd-gbt7; br anched, and
cyclic al kyl groups, and gcyclqalkyl)alkyl groups, having 1 to 8 carbon
atoms, and cont aMAMBgreRShstespeyclin 8raiips Resain eI &0 & heterqaimahonds. 25 12. A

conpound or sal tinﬂgﬁeﬂﬁi@tgﬁs&i%@f% Phnd 8" Wih ?f,:nhz{inilngrﬁg ninberY Beif | N Ar

Formula Il wherel are the’'sane’ or differént "and are

i ndependent|ly setebdredndrom 30 a) hydrogen, b) -(C=0) Cl-C8al kyl; and 96
WO 02/ 0964 PCT/ US02/ 16529 «c)..strai ght or, branched. al kyl groups,

cycl oal kyl 2%? 8uhRo. 3¢ thespme o5 diffarsndy afamﬁ}a@?‘ew ?erhﬁt?yatt(?g@ carbon atons
and contai ni Ng ZgiQrPhce TR double or triple bonds, each of which 1 to 8
carbon atons may be further substituted with one or nore substituent(s)

i ndependent hydregsneended from 5 i) hal ogen, hydroxy, am no, cyano,

C, -Cal kyl, C,-C4al koxy, and nmono-, or di - - I anmno,.and i) 3- to
7 menber od FEHHEerTE gpaae s DRy RPu st TR AR OR P
partial iy unsatgeabeslatofts, Alddvatdising Wo®h ofi@yr Merd doubkedr tiple$bhdsyt ed wi th
one or nore substituents 1 ndependently sel ected from hal ogen, hydroxy,

ani no, cyano, O each ofahiqhy] to &xaromatRins ynaybgduRrkss subsituted with one or more
SIO;TE acll;lcfdf?lo E1Y|l) ?@b%&%g%ﬁé@%e@ﬁ%gy §électt9d frgmr@@ch?Bﬁq h%%&{%?%’ﬁ)l, ic groups
amino, C;-Cgalkoxy, mono- or di-(C,;-Csalkyl)amino, -NHC(=0)(C,-Cgalkyl),
-N(C;-Cealkyl)C(=0)(C,-Cealkyl), and Z.
15
14. A compound or salt according to claim 12, wherein:
Rj, R3 and Ry are independently selected from the group consisting of i) hydrogen,
ii)halogen, iii) C;-Cjalkyl, iv) C,-Csalkoxy, v) (Cs3-Cicycloalkyl)Co-Csalkyl,
vi) (C;-Cicycloalkyl)Co-Csalkoxy, vii) mono- or di-(C;-Csalkyl)amino,
20 viii)C;-Cshaloalkyl, and ix) C;-Cshaloalkoxy,
wherein each of iii, iv, v, vi, and vii is unsubstituted or substituted by 1-3 groups

independently chosen from halogen, hydroxy, oxo, cyano, C;-Csalkoxy, amino, and

mono- or di-(C;-Cjalkyl)amino.

25 15. A compound or salt according to Claim 13, wherein
Rxis a) hydrogen or
b) a straight or branched alkyl group, a cycloalkyl groups, or (cycloalkyl)alkyl group,
each of which groups having 1 to 8 carbon atoms and containing zero or more
double or triple bonds, each of which 1 to 8 carbon atoms may be further
30 substituted with one or more substituent(s) independently selected from
halogen, hydroxy, amino, cyano, C;-Caalkyl, C;-Csalkoxy, and mono- or di-

(C,-Cy)alkylamino;
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i ndependently selected fromN, 0, and S, with remaining ring nmenbers being
carbon. 15 13. A conpound or salt according to Claim12, wherein: Rx and Ry
are the swow20964eli fferent and are i ndependently sel ect ed PCOMSO2/B529

hydr ogen, b)-(C=0) Cl-C8al kyl, and c) straight or branched al kyl groups,

alom and cBnra g PEs el kY Sl meate R PR DR aERaRabRIG) “TATeh 1

to 8 carbon atongy dmpyedaﬁ of Whidhh@bupsHasnigt oSk avbdnlut GRS ad codifing zero
substituent(s) independently selected from hal ogen, hydroxy, am no,

cyano, Cl- Cdal kybpr mere daghlg qrdsiple bands. sasiool wiichii 1q Eearbga ploylsyBMy bo, 25 Ar
I s phenyl or pyridyle sxfnﬁﬁpne%f wit'bdlor o PB%thué#t((')) mﬂépetnﬁéntf)“%%detd”t ed with

RA, with the proviso 'east “one o sitrons o 0 to the point
of attacfinent of froAr hdbgeanhydrodyQamind cldna, €1-ﬂ4h1kyn CyiGaalkoxy,iaad imutependent | y
sel ected at each occurrence fromthe group consisting of -CH2-, - CHRD,
-0-, -O(=0 -, -cfi=§ictaalkyjaminoiNngD. - (=) NH, -C(=O) NRD-, - 30 NHC(=0)-

and - NRDC( = %I%“ b%rn'ﬁgf‘ mdAdERENIEM- Labséﬁke%%aﬂs@guﬁe&@ iREpideRge from
er e ar cy

3- to 7-ne Ic or héterocyclic groups which are saturated,
partial |y unsat useléaeq at each agcomanéecfromthiatoigememyare nitea;, hhalefC sGhskkiyt,ut ed wi t h

bst it 02/ 096421 / USO dent |
o6l eot ea  r om haltgts Casliotn PaRERY, oo o CeANcCr CotEm i ATonst Y
Cl- C4al kpxy, nongs. c% JbaikF; Wb;)1ﬁyvm@pc4aa\mr@; cﬁasladx@ and k8nd- dreiiber er ed

het erocyclic group cont ai n roml to 3 heter oaton(s) independently
sel ected fromN, ((Dn,-Caﬁi]@VlBﬂnmtahdrenm ning ring menbers being 5 carbon; and

Rc and RD, gregthe di f ent d n n

each occur? ]éé af’??ﬁ‘larﬁyﬂdec?ereléenhgnsﬁlec ;& afrg theb%crl&%cﬁgds,lstt d&e llf/ﬁﬁs%qal kyl

groups, and (cychaegky!)el- k,’)(dlkgrOlmS(:3ah@\J(y,ng(@3 Cek:ych@]k&l)C@ICQ@]rkyato(rm and
containing zero or one or_nore double or trip ach of which 1 to

8 carbon atons nﬁ:yc)[ﬁ@ai]i)’r]lch&3a§<9l%’t mpﬂ?'e&r\ﬂ"l(ﬁl gﬁfﬁkﬂ?a“ﬁﬁ?ecl Sabdealkylent ( s)
|ndepeng§ntly segg&&]e_@ﬁf“ngmw hydr oxy, hal ogen, cyano,

16. A compound or salt according to Claim 15, wherein
Rx is hydrogen, C;-Cgalkyl, a C3-Cscycloalkyl, or (C3-Cicycloalkyl) C,-Caalkyl;
Ry a C;-Cealkyl, a C3-Cicycloalkyl, or (C3-Cscycloalkyl) Ci-Cjalkyl;
20  Aris phenyl or pyridyl, mono-, di-, or tri-substituted with substituents independently
selected at each occurrence from halogen, halo(C,-C5)alkyl, halo(C,-
C,)alkoxy, hydroxy, amino, C;-Csalkyl, C,-C,alkoxy, and mono- or di-(C;-
C,alkyl)amino; and
R; and R4 are independently selected from the group consisting of hydrogen, halogen,
25 C;-Csalkyl, C;-Csalkoxy, mono- or di-(C;-Csalkyl)amino, C,-Cshaloalkyl, and
C,-Cshaloalkoxy; and
R3 is hydrogen, halogen, or methyl.

17. A compound or salt according to claim 12 of Formula III:
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am no, Cl-C6al koxy, nono- or di-(Cl-C4al kyl)am no, -NHC(=0) (C1-Co6al kyl),
-N(C 1-Coeal kyl )C(=0O (C 1-Co6al kyl), and Z. 15 14. A conpound or salt

accor di ngwoemodaem 12, wherein: Rl, R3 and R4 are indepenaemtusy2/saskect ed
fromthe group consisting of i) hydrogen, ii)halogen, iii) Cl-C4al kyl, iv)
Cl- C3al koxy, V) (C3-Crcycloal kylg Co- Gdal kyl, vi)

(C3- Creycl oal kyl') Co- C3al koxy, VIF) nmopho- or di-(Cl-C3al kyl)am no, 20
viii)Cl-C3hal oal kyl, and i x) CL- (3halwal Koy, wherein each of iii, iv, v,
vi, and vii is unsubstl t ut edReor suly y 1-3 groups mdependently
chosen from hal ogen, hydroxy, oxo, 9, Cl-|C4al koxy, am no, and nono- or
i - (CL-C4al kyl ) amino. 25 15. A gerfowugd Or. - i

wherein Rx is a) hydrogen or b) a strai gh
cycl oal kyl groups, or (cycloal kyl)al kyl gedup, ~
1 to 8 carbon atons and contai ni ng zer oq7or m#fe dbuble or triple bonds,
each of which 1 to 8 carbon atons dH ther 30 substituted wth one or
nore substituent(s) independently se ecte rom hal ogen, hydroxy, anino,
cyano, Cl- Géhéreit, Cl- Cdal koxy, and nono- or di- (Cl-C4)al kylam no; 98 WO
02/ 096421 PCT/ 02/ 16529 Ry is a straight or branched al kyl group, a

cycl oal kyl r‘% Ryran cycl oal kyl ) al kyl group, each of which groups having
1to 8 r t g zero or nore double or triple bonds,
each of%\ihibgﬁk% ??%?dgglrnggﬁé'gﬁwng may be further substituted with one or
mor e subst i ) bgdiogss), hna}m@erpe:rydmnmhlp(@eCe)aﬁ(eU héldeeﬁh)hhdoagdwdrmdamm am' no,

cyano, Cl-C4al kyl,, I Cl- C4) al k i's
phenyl or pyridyt! Cﬁ‘m‘ﬁd& gzog‘i%é’@'r’ n(g'r&oailfpd‘é’?h 6?%158 &BS%{E(?{E’MS

i ndependent |y sglaqqg)qﬁqm% ogach occurrence from hal ogen cyano, nitro,
hal o( C1- C6) al kyl , hal o(C)-C6) al koxy, hydroxy, am no, Cl-C6al kyl,

C2- C6al kenyi) Cfﬁéa@g}dpky’: Galkgg@y,@gc]cqﬁ;vy@pl@,m fuagther substituted with a 3- to 7-

(C3- C7cygl oal kyl I 0,

(Cl- CGa?(ﬁyl ) ani n%)lgrjnbggg&}iﬂ%oﬁgﬁé o?ﬁ%lﬁ%g.?éﬁic %ggpswgh Jatquth &an Gallfyr om t he
gr oup consi st i ngurhtufytéel, ©g arvmatib plvhigh fnayGk- fﬁ‘énérl«subsmﬁéd Gl dh@xy more
(C3-Crcycl oal kyl )Co C3al kyl, (C3- Crcyc] oal kyl ) Co- C3al koxy, nopno- or
di - (C1- C3al kyl ) afh ﬁtguer@:}_n@gﬂ%ﬂdsaql)k%lected from halogen, oxo, hydroxXy, amino,

cyano, C,-Cjalkyl, C;-Cjalkoxy, and mono- or di-(C,-Cjalkyl)amino;

wherein at least one of Rs and R is not hydrogen.
15
18. A compound or salt according to Claim 17, wherein:
Rx is a) hydrogen or
b) a straight or branched alkyl group, a cycloalkyl group, or (cycloalkyl)alkyl group,
having 1 to 8 carbon atoms and containing zero or more double or triple
20 bonds, each of which 1 to 8 carbon atoms may be further substituted with one
or more substituent(s) independently selected from halogen, hydroxy, amino,
cyano, C,-Cjalkyl, C,-Calkoxy, and mono- or di-(C;-C,)alkylamino;
Ry is a straight or branched alkyl group, a cycloalkyl group, or (cycloalkyl)alkyl
group, each having 1 to 8 carbon atoms and containing zero or more double or
25 triple bonds, each of which 1 to 8 carbon atoms may be further substituted
with one or more substituent(s) independently selected from halogen,
hydroxy, amino, cyano, C;-Cjalkyl, C;-Csalkoxy, and mono- or di-(C;-
Cj)alkylamino;
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15 and Cl- C3hal oal koxy. 16. A conmpound or salt according to C aim15,
wherein Rx is hydrogen, Cl-C6al kyl, a C3-Crcycloal kyl, or (C3-Crcycloal kyl)
Cl- C4al kywp 02896421 C1- C6al kyl , a C3- Cr7cycl oal kyl, or (C3- Cpcyalsozidsyd )
Cl-C4al kyl; 20 Ar is phenyl or pyridyl, nono-, di-, or tri-substituted with
substi t uent R, hWiRpERILdUpLYdend] Is@l@&teaiﬁ@hn tBa Pm@%uglg & Rab DGR,

hal o( C1- C2) aI] Kyl RphaI o( Cl1- ng rgx am nt‘(i;rng yrdﬂj%e

Cl- C2al koxy, andCméngikopy. hglo( (@4)3@2&11@%(()‘&@1%50’%@@% %&M’H?%Cl

'”depe”de”“y se| ﬁf}{(?ﬁurfsﬁf?ﬂh&t@&ofg&gﬂﬁ?%%rbgs tQQ};r@és&Béﬁ{u n, halogen, 25

C1- C3al kyl, 0X nono- am no ®C3hal oal kyl , and
C1- C3hal oal koxy indapknB8ntl ysselctiddfgen hytiak pge, ¢ pmnon€;- hyzi]koydﬂamﬁ]a;aﬁqbound or
salt acc rdl ng to clai r&ﬂcﬁ f OHTU| alll: 99 WD 02/096421 PCT/ US02/ 16529
IX R3 / RGNOPr 78 2akylgBinAs 2 111 wherein: Ais CH or N, and 5

R5, RS, and ﬁ }lg,gpo R denssad emtin llo}np:y}g;;(?g% hal ogen, cyano,
y

hal o(Cl-4) a al o( G- C4)al kKoxy, hydroxy, amno, Cl-GC6alkyl,
Cl- C6al koxyRs,(Rglarchi} &rexnydepSideadnbdectyd from hmimgenohaloge@ﬂtyanmmkb(ﬂl) ani no,

or ii) Cil-Ce6alkyl, .0 - | koxy, e of WthhI er sbstituted W th
2207 20 mutmalialshalotGuCoitkor BB Birpe o etk Yo GRIRER <
saturated, parti@atl@akeagat,ucaiiedy, Q{drﬁéMchl\@lh]ﬁpl)mmobe further
substituted with one or fore  subdtituents in ependently selected from

hal ogenl0 oxo, hydroxy, am no, cyano Cl- C4al kyl, O C4al koxy, and nono- or

- (C1- C4al kyl )agg cOm ?unﬁl A8 acc rcf?)g %rgafﬂ’f-}) 1R7IV' s not hydrogen.

15 18. A conpoun acco rd| N
N R
Ry I X
F
R‘ N Ar
Formula IV

wherein Rx and Ry are joined to form a saturated 5 to 7 membered heterocycloalkyl
15  ring containing O or 1 additional heteroatom selected from N, O, and S, wherein said
saturated 5 to 7 membered heterocycloalkyl ring is optionally substituted with from 1

to 4 groups independently chosen from halogen, hydroxy, methyl and methoxy.

20. A compound or salt according to Claim 12 of Formula V:

R
por
N R
Ry I X
Z
20 Ri N Ar
Formula V

wherein:
Ar is phenyl or pyridyl, each of which is mono-, di-, or tri-substituted with Ra, with
the proviso that at least one of the positions ortho to the point of attachment of

25 Ar shown in Formula V is substituted;
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Rx is a) hydrogen or b) a straight or branched al kyl group, a cycl oal kyl
group, or (cycloal kyl)al kyl group, having 1 to 8 carbon atons and

cont ai ni nyoaewww4er nore double or triple 20 bonds, each ofcwhisehiics24 o 8
carbon atons may be further substituted with one or nore substituent(s)

i ndependent selected fro al N, N X amn - CAal kyl ,

C1- Chal kowyRT aRaRcpt P78 TRig RovptBhing FHIRzealeiEh
branched al kyl gCp@Ralkéxys HEbA@RLEJAIKGY, Gulp(COC,)4IRYLY, @ HBMIRY dadimorgr oup, each
having 1 to 8 carbon atons and containing zero or nore double or 25 triple

bonds, each of wHIdH- (€11 a2lEyRapHenand ons may be further substituted with

one or noreps I Y t , hydroxy,
am no, cyaﬁ%g, H%’%feg&g?@&f §)a&l{?%§§fa&§§é%4]g)g§?é§%b@@g{ai% C,p-g’ga%g) al kyl am no;
100 WO B/ 09642 1(ckeIdalki) Ak fles@sps, Riviagdl tdr4 canben atodepmddentainmgzdreot ed from
t he group consisting, of . hydrogen, hal qgen, .C -C4al koxy, hal o - al kyl ,
hal o( C1- C4) al kox?‘?reaqfﬂ“’@l‘%;éﬁ%lgﬁqu’mgﬂfn‘@’% lé‘bgﬁ?ﬁ(’gé‘toﬁﬁs’ﬂ&%? ’f"ﬁ'%’sa or
substituted by Oﬁf?)sltitgtehmiﬁ?or%m%b&%ﬁﬂﬁﬁuenk(ﬁﬂiﬁ@@ﬂbﬂ@éﬁdWse&%{e‘acﬁcﬁﬁ ok6,0m

hydr oxy, oxo, cyano, Cl-C4al koxy, am no, and 5 nono- or

di (G - C4) al kyl anhytsoxyRBalogerh ganey €n;Cankonyaminerandyponoeer diefChoxy; and R5,
R6, and R7 are iﬁqeﬁ(ePdently sel ected from hydrogen, hal ogen, cyano,

hal o( C1- C4) al kyF*2H3128P - ¢4) al koxy, hydroxy, anino, Cl-Céal kyl,

Cl- Ceal fpxy, (Cl-C4al koxy) Cl1-C4al koxy, and nmono- or di (Cl-C4al kyl)am no.
10 19. A conpound or salt according to Caim3 of Fornula IVIX R3 R4 Ry/
R/ Ar Fornul a 2V Awempeurdrx salhercrydiag o Clgimad of Forwplm Bl:sat urated 5 to 7
menber ed heterocycl oal kyl 15 ring conta,ning O or 1 additional heteroatom
selected fromN, 0, and S, whereaixn savd saturated 5 to 7 nenbered
het er ocycl oal kyl ring is opti onallly shbstituted with from1l to 4 groups

i ndependently chosen from hal_o R et hyl and net hoxy. 20. A
conmpound or salt according t & f Forjfrul a V:

Formula VI

wherein, A is CH or N; and
15 Rs, Rg, and Ry are independently
i) hydrogen, halogen, cyano, halo(C;-Cs)alkyl, halo(C;-Cs4)alkoxy, hydroxy, amino,
C;-Cealkyl, C,-Cgalkoxy, (C;-Cjalkoxy) C,-Cjalkoxy, or mono- or di(C;-
Csalkyl)amino, or
i) C;-Cealkyl or C;-Cgalkoxy, each of which is further substituted with a 3-to 7-
20 membered carbocyclic or heterocyclic groups which is saturated, partially
unsaturated, or aromatic, which may be further substituted with one or more
substituents independently selected from halogen, oxo, hydroxy, amino,
cyano, C;-Caalkyl, C,-Cjalkoxy, and mono- or di-(C;-Csalkyl)amino;
wherein at least one of Rs and Ryis not hydrogen.
25

22. A compound or salt according to Claim 20, of Formula VII:

102



RO RXOL-11 R4 Ry/ 20 R N Ar Fornmula V wherein: Ar is phenyl or
pyridyl, each of which is nono-, di-, or tri-substituted wth RA, with the
provi so tweto2avesbrast one of the positions ortho to the p@cmtusot/1@&te achnent
of 25 Ar shown in Formula V is substituted; 101 WD 02/ 096421

PCT/ US02/ 16529 R1 and R4 are independemsly selected fromthe group

consi sting of hydrogen, hal ogen, ®Cl- Cal koxy, hal g(Cl-C4)al kyl,

hal o( C1- C4) al koxy, Cl-C6al kyl, ad]d nomno- alad di - (L1- C4al kyl )am no; and R9
is selected fromstraight or pedn ‘or $, cycloal kyl groups, and
5 (cycl oal kyl ) al kyl groups, having carjon dt ons and contai ni ng zero
or nore double or triple bonds, e i 1 to 8 carbon atons may be
further substituted with one ofnoreNsubs t(s) independently sel ected
from oxo, hydroxy, hal ogen, cyano, Cl-C4allkoxy,| am no, and nono- or

di - (Cl- C4)al kyl am no. 10 21. A conpound, Rgécor ding to Caim20 of
Formula VI: X O RO 1 /NRA RYI RS R N A Formul a VI wherein, A
is CHor N and 15 R5, R6, and R7 arkerinneYdndently i) hydrogen, hal ogen,
cyano, hal 0&,91' 4)al kyl, hal o(Cl- C4) al koxy, hydroxy, am no, Cl-C6alkyl,

C1- C6al koxy, fr&T-' C4al koxy) G -C4al koxy, or nono- or di (Cl- C4al kyl)am no,

or AisCHorN;

5 qis aninteger from 1 to 4;
G is hydrogen, hydroxy, C,-Cjalkoxy, mono- or di(C;-Csalkyl)amino, or a
3- to 7-membered carbocyclic or heterocyclic group which is saturated,
partially unsaturated, or aromatic, which may be further substituted with one
or more substituents independently selected from halogen, oxo, hydroxy,
10 amino, cyano, C;-Cjalkyl, C;-Cjalkoxy, mono- or di-(C;-Csalkyl)amino and —
S(O)n(alkyl), wherein said 3- to 7-memberered heterocyclic group contains
from 1 to 3 heteroatom(s) independently selected from N, O, and S, with
remaining ring members being carbon, and nis 0, 1, or 2; and
J and K are independently selected from hydrogen, halogen, cyano, halo(C;-Cg)alkyl,
15 halo(C;-Cs)alkoxy, hydroxy, amino, C;-Cgalkyl, Cy-Cgalkoxy, (C;-
Casalkoxy)C;-Caalkoxy, and mono- or di(C;-Cjalkyl)amino.

23. A compound or salt according to Claim 3 of Formula VIII

Tx R3
[e) l \ R4
=
Ry N Ar
20 Formula VIII

wherein:

Ry is a straight or branched alkyl group, cycloalkyl group, or (cycloalkyl)alkyl group,
having 1 to 8 carbon atoms and containing zero or more double or triple
bonds, each which 1 to 8 carbon atoms may be further substituted with one or

25 more substituent(s) independently selected from:
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i) Cl-C6al kyl or Cl-C6al koxy, each of which is further substituted with a
3- to 7- 20 nenbered carbocyclic or heterocyclic groups which is saturated,
parti al | ywoun®adsar at ed, or aromatic, which may be further peahsoAaseed with
one or nore substituents i ndependent |y sel ected from hal ogen, oxo,

hydroxy, a | ko nd )

-(C1- C4alna<%? O§ 3890\/\,1¥ere&8 JQ{%%) SC%“a(ﬁ??g (Ic’()‘f é@k& @9?20 notrgtd1 I(lyhrogen.
25 22. A corrpoundmkyl)mhhoaccordl ng to Cdaim 20, of Forrml a VII 102 WO
02/ 096421 PCT/ USQ2/ 16529 X G | N RQ RYI
Formul a VI | wfrdPelirembered garbpeygiic Qr h@e@cvféwagﬁom‘@g@? aﬂersawfaieq @awa“t; i s
hydr ogen, hydrOxb{nsa@]-at@%lrléﬂfﬁi(atxcmﬂféh n?dyﬁé'fﬁ%ex@%ﬁétﬁﬁ(t’e?l%h%eo?&ncﬁe - to
7-menber ed carbocyclic or heterocyclic grou I s saturated partially
unsat ur &t ed, or axhsnmt:nts;ndmmnd@n!r}ua;el«tmedimmﬂmlogsmbs'drdxut ading t)hmon@r or

nor e substltuent I,ndependent | ected fr en r

ani no, cyano, é(ﬂ'&’ﬂk@!e% ’%‘yll ahaizRye- %68%F%qg(’ﬁho(ﬁ}éﬁr?9l Q%X‘% and -
S(O " (al kyl), \Ahwneanﬁbesawhéemk lic- %ﬁfaﬁﬂfrbﬂtletbg%é@érbﬁoﬁl(éwp contai ns
froml to 3 heteroaton(sglnde endentl selected fromN, 0, and S, with
remai ning ring nadppandenbyi selectedifam N, §hendSi with remainipg ring reerabers beidg K ar e
| ndependent |y seJ:e (%ed from hydrogen, hal ogen, cyano, halo(Cl-C4)alkyl, 1
hal o( G - C4) al koxy, ydroxy, am no, Cl-C6al kyl, ( -C6al koxy, (Cl1-

C4al koxpy) C1- C4al koxy, and nono- or di (Cl-C4al kyl )am no. 23. A conpound or

salt according to Claim3 of Formula VIII IX R3 o\ R4
24. A compound or salt according to Claim 23, wherein:

a1

Ar is phenyl or pyridyl, each of which is mono-, di-, or tri-substituted with R, with
the proviso that at least one of the positions ortho to the point of attachment of
Ar shown in Formula VIII is substituted; .
15 X is independently selected at each occurrence from the group consisting of -CH,-, -
CHRp-, -O-, -C(=0)-, -C(=0)0-, -NH-, -NRp-, -C(=O)NH-, -C(=O)NRp-, -
NHC(=0)-, and -NRpC(=0)-;
Y and Z are independently selected at each occurrence from: 3- to 7-membered
carbocyclic or heterocyclic groups which are saturated, partially unsaturated,
20 or aromatic, which may be further substituted with one or more substituents
independently selected from halogen, oxo, hydroxy, amino, cyano, C;-Cjalkyl,
-O(C;-Csalkyl), and -NH(C,;-Caalkyl), -N(C;-Cjalkyl)(C;-Caalkyl), wherein
said 3- to 7-memberered heterocyclic groups contain from 1 to 3
heteroatom(s) independently selected from N, O, and S, with remaining ring
25 members being carbon; and
Rc and Rp, are the same or different, and are independently selected at each
occurrence from:
hydrogen, and
straight, branched, and cyclic alkyl groups, and (cycloalkyl)alkyl groups, having 1 to
30 8 carbon atoms, and containing zero or one or more double or triple bonds,
each of which 1 to 8 carbon atoms may be further substituted with one or more

substituent(s) independently selected from oxo, hydroxy, halogen, cyano,

104



RIN Ar 20 Formula VII1I wherein: Rx is a straight or branched al kyl group,
cycl oal kyl group, or (cycloal kyl)al kyl group, having 1 to 8 carbon atons
and cont awoim@gI@ero or nore double or triple bonds, eachpamid2/icsed 8

carbon atons may be further substituted with one or 25 nore substituent(s)

T S i Mo AL R SR el

C4al kyl ) am no, |JN(C$C6§1Qy13C(ﬂ{)1)tJ@{ €ghleay hagycl i c or heterocyclic groups
whi ch are saturated, partially wunsaturated, or aromatic, which may be

further substi tut ed with one or nore 5 substl tuents |ndependently sel ected

from hal ogen, ﬁ%%f’\’,ﬁd%g?#@%&gg@%m Al Y Lheleds. GAal koxy, and nono- or

- (CL- CG4al kyl ) arm'no -nmenberered heterocyclic groups
cont ai n ¥ roRj, Rt mtdBRhaa’eend@boddnsl)r seleode feoml el proup ebeditady 6ff Qrhylkogén, and S,

ith i ni mer b 10 24. A
Bccor di ng 1o Ot aDRRSEEN dHb etk iPECRREHEPRN FriCag oA REK ol ch s
mono-, di-, or tyj- ﬁtg@{czaam])m@a]ﬁgty,wm mbR&: RIrO\;-3€, tt;'ﬁf(yl?atmlh@aSt one

of the posi tions or oin attachment of Ar shown in Fornula
VI is substituuig)-Qhakoalkyl, |and@pe(he@:rlnaloﬂl®®y,ect ed at each occurrence from

ERleRDg-J ' Oijp C@ S| %téag@c)gé)lm[)y Vi, -aﬂggf{%unét%ﬁaﬁ%fﬁ%bsﬁuted gy%]a gzongf.se
i ndepenﬂ)entlhue peali@fityechoddn B8MMAEEM! hPd6Ry fdx%”b%'asfo - Caa]%@%rnﬂﬂo and

car bocyclic or heteroc clic groups which are sa ur at ed, parti al Iy

unsat ur at ednon@@®rgf- (@rérﬁék)ﬂ)?mIM| ch may be further substituted with one or
nore substituents independently sel ected from hal ogen, oxo, hydroxy, ani no,
cyano, Cl-C4al kyl, -Q(Cl-C4alkyl), and - NH(Cl-C4al kyl),

- N( C1- CGAal kyl') ( (6. BAednptiund onkdde ficordialoClaim 24, whep@nber er ed heterocyclic
gr oups cont ain from1l to 3 heteroaton(s) i ndependent ly selected fromN, O,
and S, wi t Rx¥riestrighgor bragched alkyb gioupsa pelankod graes,; ordrerleatkoditkakD, are the

same OrlSd' fier enérouﬁ'?ﬂvﬁ%q tb RIS _Xndsc%ln?agﬁxﬁg 2&b £ &te double or

triple bonds, each of which 1 to 8 carbon atoms may be further substituted
with one or more substituent(s) independently selected from halogen,
hydroxy, amino, cyano, C;-Cjalkyl, C;-Csalkoxy, and mono- or di-(C;-
C4)alkylamino;

20  Aris phenyl or pyridyl, mono-, di-, or tri-substituted with substituents independently
selected at each occurrence from halogen, cyano, nitro, halo(C;-Cg)alkyl,
halo(C,-Cg)alkoxy, hydroxy, amino, C;-Cealkyl, C,-Cesalkenyl, C,-Cealkynyl,
'C3—C7cycloa1ky], (C3-Cqeycloalkyl)C;-Cialkyl, C;-Cealkoxy, and mono- or di-
(C;-Cealkyl)amino; and

25 Ry, R3 and R4 are independently selected from the group consisting of hydrogen,
halogen, C,;-Cjalkyl, C;-Csalkoxy, (C;-Cicycloalkyl)Co-Cialkyl, (Cs-
Cscycloalkyl)Co-Csalkoxy, mono- or di-(C;-Csalkyl)amino, C;-Cshaloalkyl,
and C;-Cshaloalkoxy.

30 27. A compound or salt according to Claim 26, wherein
Rxis a C;-Cgalkyl, C3-Cicycloalkyl, or (C3-Cscycloalkyl) C-Caalkyl group;
Ar is phenyl or pyridyl, mono-, di-, or tri-substituted with substituents independently

selected at each occurrence from halogen, halo(C,-C3)alkyl, halo(C;-
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occurrence from hydrogen, and straight, branched, and cyclic al kyl groups,
and (cycl oal kyl )al kyl groups, having 1 to 30 8 carbon atons, and

cont ai ni ngozrneesar one or nore double or triple bonds, eact2adseeh 1 to
8 carbon atons may be further substituted with one or nore substituent(s)

i ndependently sel.ected frqgm oxo,. hydr hal cyano, 104 02/ 096421
PCT/ US02/ 16529 Qﬁ’f‘(}f&‘y’éﬁ/a@é‘ér DENE ew%%ikyloﬁ%%?ax’ é&‘gF’l?W) %{rfi‘[\gg,"

- NHC( =0 ( CI - Coal &ydiRy)amiig;@hdCoal kyl ) C(=0) (C1- Céal kyl ), and Z. 25. A
conmpound or_salt according to claim?23, wherein: 5 R, R3 and R4 are

i ndependent RyardR ere dnflepengdentl h selegted Fomahe geauprigngsting) of hydraggarhalogen,
e R | ; - o !
(B Eoae val kyl TESHBT Cicwkdty, el B 86l araino Gy Galoatieg g oo

or di - (GL- C3al kyC)-astiadenlkoxwi hnd C1- C3hal oal kyl , and ix) Cl - C3hal oal koxy,
wherein each of iii, iv, v, vi, and vii is unsubstituted or substituted by
1-3 groups Ri@*WHHEﬁ%HH@ﬁ?PymHH%Eﬂn from hal ogen, hydroxy, oxo, cyano,

Cl- C4al koxy, am no, and nono- or di-(Cl-C4al kyl)am no. 26. A conpound or
salt according to Claim?24, wherein Rx is a straight or branched al kyl
group, a cycl oal X&IA ¢propmmd ocosal{ ascordieg toyClpah RY lof Fasmga &Xip, having 1 to 8
carbon atons and containing zegg or gnore double or triple bonds, each of
which 1 to 8 carbon atons nay Qe furlf her substituted with one or nore
substituent(s) independently select hal ogen, hydroxy, am no, cyano,
Cl- C4al kyl, Ci-C4al koxy, and nono C4) al kyl am no; 20 Ar is
phenyl or pyridyl, nono-, di-,
i ndependently selected at ea C

hal o(Cl - C6) al kyl, hal o(Cl - C8) dl koxy, hy
C2- Coal kenyl , C2-Co6al kynyl, C3-Crcyclo | AC3-Crcycl oal kyl) CI - C4al kyl ,
Cl- Coal koxy, and nono- or di- (Cl-C6aPRKyl)af no;Rand 25 RI, R3 and R4 are
i ndepe ntly selected fromthe gro isting of hydrogen, hal ogen,
CI-CAangl, Cl - C3al koxy, (C3-C7cyclggrﬁﬁﬂf%§-c3alkyI, (C3-

Crcycl oal kyWhésein€3al koxy, mono- or di-(Cl-C3al kyl)am no, Cl-C3hal oal kyl,

and Cl - C3hal gal koxy. 3Q 27. A conpound or salt according to O aim 26,
wher ei n A 1s CH or'N; and

@

m hal ogen, cyano, nitro,
am no, Cl-C6al kyl,

Rs, Re, and Ry are independently
i) hydrogen, halogen, cyano, halo(C;-Cs)alkyl, halo(C;-C4)alkoxy, hydroxy, amino,
15 C,-Cealkyl, C;-Cgalkoxy, (C;-Csalkoxy) C;-Cyalkoxy, or mono- or di(C;-
Caalkyl)amino, or
i) C;-Cealkyl or C;-Cgalkoxy, each of which is further substituted with a 3- to 7-
membered carbocyclic or heterocyclic groups which is saturated, partially
unsaturated, or aromatic, which may be further substituted with one or more
20 substituents independently selected from halogen, oxo, hydroxy, amino,
cyano, C;-Caalkyl, C;-Cjalkoxy, and mono- or di-(C;-Cjalkyl)amino, wherein
said 3- to 7-memberered heterocyclic group contains from 1 to 3
heteroatom(s) independently selected from N, O, and S, with remaining ring
members being carbon;

25  wherein at least one of Rs and Ryis not hydrogen.
29. A compound or salt according to Claim 28, wherein:

Rx is a straight or branched alkyl group, a cycloalkyl group, or (cycloalkyl)alkyl

group, having 1 to 8 carbon atoms and containing zero or more double or
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Rxis a Cl -C6al kyl, C3-Crcycloal kyl, or (C3-Crcycloalkyl) C-C4al kyl group;
Ar is phenyl or pyridyl, mono-, di-, or tri-substituted with substituents
i ndependewblog/09@el ect ed at each occurrence from hal ogen, raraSa/16329 al kyl ,
hal o(Cl 105 WD 02/096421 PCT/ US02/ 16529 (C2)al koxy, hydroxy, am no,

G - C3al kyl, CI 1 aﬁ(}ﬁ%(ye’acﬁ”‘f}fjwm%ﬂq to %' caftion(atdrms ﬁ%?bgﬂﬂlﬁmslﬁ&tmﬁ&ﬂ Rl and R4

are |ndepende y sel €cted fromthe group consis ydr ogen, hal ogen,
Cl - C3al kyl, Cl witBahkoxmorensnhstituent(silindegindentdy $©}¢C)¢mﬁr¢m ha@lgﬁmhal oal kyl, and

5 Cl - C3hal oal kox , and.R3 is hydr I h A conpound
or salt accordl)ﬁ%"’iyoa@‘% - gzl‘ cﬁ%’i%é}lﬁ &ﬂox){ )?nf-lzg]o@%' ﬁllﬂé%g' R NWF R7 R6
10 Formul a I X cyhgyRkdno;A is CHor N and R5, R6, and R7 are independently

i) hydrogen, ha ogéen, cyano, hal o(Cl-C4)al kyl, hal o(CI -C4) al koxy, hydr oxy,
amino,5 1B @id Kok lnydeper@enttp a¢lkasry fropgthe mpwe;twt"@l of hydragsiyhalegennono- or

(8 PR o F T R 1

further substi bocy heterocycllc

groups whi ch i snugaisumtieiutedot subslititedbysaicus &tre:dsub@mmamtsnat ic, which may
be further substituted with one or nore 20 subst] 86 ts inde enddently
sel ect ed from inderrydentlyoselsctadyimpm hydroxys §¥9; €YaR0ehut4 "(?l]fo"(l‘élélin p an

Cl - C4al koxy, a Q r ffal kyl)am no, wherein said 3- to
7- menber er ed h@gggg%ydécoc“gélkggnéont ains from1l to 3 heteroaton(s)

i ndgpfmdglgg {:K]yaﬁigeﬁtlfa@kfg‘ehgmdﬁyl ,0r metidx$; andi t h r enai ni ng ring nenbers being
caroon ereln at east one qf I t A
cormpound Bs Reand Rears inengndest Wﬁ??ﬁ‘ggonaﬂgf(@eﬂ halogen; cya"geh Ho@3:
Cs)alkyl, halo(C;-Cs)alkoxy, hydroxy, amino, C,-Cealkyl, C;-Cealkoxy,
(C,-Caalkoxy)C;-Csalkoxy, and mono- or di(C 1-Caalkyl)amino.

15 30. A compound or salt according to Claim 3 wherein, in a standard in
vitro CRF receptor binding assay the compound exhibits an ICsp value for CRF

receptors of less than or equal to 1 micromolar.

31. A compound or salt according to Claim 3 wherein, in a standard in
20  vitro CRF receptor binding assay the compound exhibits an ICso value for CRF

receptors of less than or equal to 100 nanomolar.

32. A compound or salt according to Claims 3 wherein, in a standard in
vitro CRF receptor binding assay, the compound exhibits an ICso value for CRF

25  receptors of less than or equal to 10 nanomolar.

33. A method for treating anxiety, depression, or stress comprising
administering to a patient in need of such treatment a therapeutically effective amount
of a compound or salt according to Claim 3.

30

34. A method for treating irritable bowel syndrome or Crohn’s disease,
comprising administering to a patient in need of such treatment a therapeutically

effective amount of a compound or salt according to Claim 3.
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Rx is a straight or branched al kyl group, a cycloal kyl group, or

(cycl oal kyl ) al kyl group, having 1 to 8 carbon atons and containing zero or
nor e doubWwe 0010964206 WO 02/ 096421 PCT/ US02/ 16529 tri pl e beadalSozaask of
which 1 to 8 carbon atons nay be further substituted with one or nore
substituent(s) independently selected from hal ogen, hydroxy, am no, cyano,
Cl- G4al kyl, C,-C4al koxy, and nono- or di-(C - C4)alkylamno; 5 R and R4
are independent|35. sel,e(pheﬂna‘cemﬁnal bempsitigh @otsisityg aphadhadepdeaen, hal ogen,
Cl- C4al koxy, hal o(Cl-CA4)al kyl, hal o( Cl- C4&a| k%? and Cl1-C6al kyl, which C, _
6al kyl is wAssemal! Ffﬁff’éﬂafﬁjr"‘%%%?qn@lﬂréﬂt 0 three substituents

i ndependently sel ected from hydroxy, oxo cyano, C, -C4al koxy, am no, and
nono- or di (Cl-C4)al kyl am no, 10 R3 is hydrogen, hal ogen, nethyl, or

met hoxy;5 and R5,366A phmma@utwabcdmptsilmwemrHWgseI(Baihebls fwlmmilm;mi:r ogen

Ci- CBal ey Eepoesiin o amul{ e hie 2P At skl Bl b got gL S

di (C - CAal kyfl1) a8ApaNte, é@r&&orf\trﬁ%@ﬂhﬁl%aféh salt according to Caim3
wherein, in a standard in vitro CRF receptor binding assay the conpound

exhibits an IC50 value for CRF receptors of Iess than or equal to 1

i cronol ar. conpound Orgr%gll'lgmg‘%?? LG d Q1 %IH%OSIt’on ol El% x%l kN

standard in 20 i'tro | ng assay conpoun i'bits an

I G50 valgue d‘dﬂtalmﬁndﬁﬁa@ptmpmﬁg hiRiida thapridng eduash oh@oft00 nanonol ar. 32. A
conpound or salt according to Cains 3 wherein, in a standard in vitro CRF
recept or bi ndi ngnaEuskgns farasiag thioeapasitiontie tisatapaticniosuftsnpe fogy ansigty, 25
receptors of less than or equal to 10 nanonolar. 33. A nethod for treating
anxi ety, depression, or stress conprising admnistering to a patient in
need of such tr dattnnbnafdriueingpleutdnoadsitionad treatta patieansufiieting éona seesspound or
salt according to Caim3. 30 34. A nethod for treating irritable bowel
syndronme or®"Crohn' s di sease, conprising administering to a patient in need

of such4reat rrermstamheﬁm%%gq]@é éafn RftfoRGb iré@ PP subferifg g@APOUNd or salt
according to Claim3. 107 WO 02/ 096 21 PCT/ US02/16529

depression.

38. A package comprising a pharmaceutical composition of Claim 35 in a
container and further comprising at least one of: instructions for using the
20 composition to treat a patient suffering from irritable bowel syndrome or instructions

for using the composition to treat a patient suffering from Crohn’s disease.

39. A method for detecting CRF1 receptors in a first biological sample,
said method comprising:
25 preparing said first biological sample;
preparing a second biological sample matched to said first sample;
contacting and incubating for a measured time interval said first sample with a
solution comprising a first measured molar concentration of a labeled compound of
Claim 3, said contact being carried out in the absence of added CRF under a set of
30 conditions that permit binding of the compound to a CRF1 receptor and washing said
first sample subsequent to said incubation;
contacting and incubating for said measured time interval the second sample

with the a solution comprising said first measured molar concentration of the labeled
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35. A pharnmaceutical conposition conprising a pharmaceutically acceptable
carrier and a conpound or salt of Claim3. 5 36. A pharnaceuti cal
conposi tiwo tame@edi ng to C aim 35, wherein the conpositi @cTitsot/osseul at ed

as an injectable fluid, an aerosol, a cream a gel, a tablet, a pill, a
capsule, a r p Nead [ URSY|
phar maceut i%ﬁggﬁﬁggifﬁt@%s%ﬁ{ dé%gllgm'ﬂgg&“ﬁgaCRPi\(gpggsEt@(gﬁin@r%r%négﬁ#é&?&a &

conpri si ng thadisdhaexcenspp itbe figst aholhe asicenmaionf said rehtaac hnd heubationubding t he
conposition to treat .a patient suffering fromanxiety, or instructions for
usi ng t he c‘i?ﬁb‘iﬁ’s‘?"t‘i“BﬂertSS‘adtst copdiions apd WaERE A PP SEPIe SUBSCaUE 19 5
instructi Orls%icfi%ulié%ibﬂg the conposition to treat a patient suffering from
depression. 38. A package conprising a pharnaceutical conposition of Caim
35 in a5 cont ai rreeasanog f first kerounboiprbdiremaianing ipdke firsh bioddgicdl sampleafteons f or
usi ng the Zo.ﬁon%flosi ttj og”lot treixt, a patient suffering fromirritable bowel
syndr one or NI NE 96 lrf‘oslﬁnﬂ)ei’ng the conposition to treat a patient

suffering from GheRarifig k&ona @modft ofAatie tdiRsning/in dRteedidWolRica] saafadt or s
in a first biological sanple, said nmethod conprising: 25 preparing said
first biol oiieesdid sasipng of spid preondgarapleéeanshd bi ol ogi cal sanpl e matched to
said first sanpleg; td I i .a measured tinme interval
said first sanplcg)mva%gﬂég%%%%ﬁ%ﬁ@%%%@?%&%&’i rst measured nol ar
concentpoat i on ofwhkertiabeheadsaid tpopadsodf shoblsatha said Sastdarnowit as tgrdagdrnpacar ri ed
out in the absence of added. CRF under a set of 30 conditions that permt
bi ndi ng of saKkseeondrnent (RE] reggpiors aregpessnt wiibe s@RMEng said first sanple
subsequent to said incubation; contacting and incubating for said neasured
time interval the second sanple wth the a solution conprising said first
measur ed nol ar ctth@emtthad fardeofonstnatingabe peedenct @8 ab¥OnO260OBE A Ireceptors in

PCT/ US02/ 16529, coppound and further conprising unlabelled CRF at a second
mol ar conc&?’Pngfcﬁﬂpa’?HQ%tsa%@?tHo‘imS‘% the first nolar concentration,

sai d coptact andy)imuRahg Me BRIGECal CRMPIEHiRUL 14RULY cSBpShindeiccBidis®igli tions
and washi ng said second Sanpl e subsequént to said incubation, 5 neasuring
a first anddlaim &f undebesondibors thahgeimit binding ok theplab¢led)icomponnthin 8 GREkr
receptor; A
b) separating unbound labeled compound from bound labeled compound; and
c) detecting the labeled compound in the biological sample, and therefrom

20  determining the presence or absence of CRF1 receptors in the sample.

41.  The method of Claim 40 wherein the labeled compound is detected

using autoradiogfaphy.

25 42. A method of inhibiting the binding of CRF to a CRF1 Receptor,
which method comprises:
contacting a solution comprising CRF and a compound or salt of Claim 3 with
a cell expressing the CRF receptor, wherein the compound or salt is present in the
solution at a concentration sufficient to inhibit in vitro CRF binding to IMR32 cells.
30
43. The method of Claim 42 wherein the cell expressing the CRF receptor is a
neuronal cell that is contacted in vivo in an animal, and wherein the solution is a body

fluid of said animal.
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said washing of said first sanple; nmeasuring a second amount of | abel

remai ning in the second biological sanple after said washing of said
second sawplee/@ad conparing the first amount to the secomdTarsomds2o 10
wherei n when said conpari son shows that said first anbunt is greater than
sai d second anount CRF1l receptors are present in the sanple. 40. A nethod
for denonstrating the presence or absence of CRF 1 receptors in a

bi ol ogi cal sanpl #4. Thaintktinet dfaClaicw AP mhetengthe khinggl ico htuaai pagent.ne bi ol ogi cal
sanple with a | abel ed conpound according to C aim 3 under conditions that
permt binding of the | abel ed conpound to a CRF1 receptor; b) separating
unbound | abel ed conpound from bound | abel ed conpound; and <c¢) detecting the
| abel ed conmpound in the biological sanple, and therefrom 20 determ ning
the presence or absence of CRF1l receptors in the sanple. 41. The nethod of
Cl aim 40 wherein the | abel ed conmpound i s detected using autoradi ography.
25 42. A method of inhibiting the binding of CRF to a CRF1 Receptor, which
met hod conprises: contacting a solution conprising CRF and a conpound or
salt of daim3 with a cell expressing the CRF receptor, wherein the
conpound or salt is present in the solution at a concentration sufficient
to inhibit in vitro CRF binding to EVIR32 cells. 30 43. The nethod of
Claim 42 wherein the cell expressing the CRF receptor is a neuronal cel
that is contacted in vivo in an animal, and wherein the solution is a body
fluid of said animal. 109 WD 02/ 096421 PCT/ US02/ 16529 44. The net hod of
Claim42 wherein the animal is a human patient. 110
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