WD 2005/ 090315 PCT/ US20051008339 TI TLE OF THE | NVENTI ON NOVEL COVPOUNDS AS
OPl O D RECEPTOR MODULATORS. CROSS- REFERENCE TO RELATED APPLI CATIONS 5 This
Application clainms priority to United States Provisional Patent Application
No. 60/ 553344 05§/J9§ 5I\/t':lrch 15, 2004, which is hereby incorporated by
reference i noAs on frety. 10 STATEMENT REGARDI NG FEDERARGNUSS05@8IED
RESEARCH OR DEVELOPMENT The research and devel opnment of the invention
descri bed bel ow was not feder ATLHE OpoFdBINYENTEONI ELD OF THE | NVENTI ON The
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conpounds, pharnmaceutical conpositions containing them and their use in the
treatment of opioid npdul ated disorders. BA N THE | NVENTI ON t he
opi oi d receptors weré& ‘a§§rREFEBENpEH-9 RE&%%EBL%TM% quickly 25

categori Ped into three sub-sets of receptors (mu, delta and kappa). Mre
recently the ori dihitef\pplicadientclgims poiorityctoditedStatesd towisiorial Patent di vi ded into

the & broi LuPEaliirig saskisle Pesi@Ri o doof bl ST SRt car iy
pertinent dierefdrensein itsesritibty. shed facts that opioid receptors are found

t hroughout the 30 central and peripheral nervous system of nmany mamral i an
species, including humans, and that nodul ati on of the respective receptors

can eligigt nuner ogTATEMERIT REGHRDIRG FEPERAQIVCSPONSORED REQEARISI r abl e
and undesirable (D.S. Fries, 1 WO 2005/ 090315 PCT/ US2005/ 008339

"Anal gesics", in Principles of MORIDEMELORMENTry, 4th ed.; WO Foye, T.L.

The research and development of the invention described below was not
federally sponsored.
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FIELD OF THE INVENTION
The present invention is directed to novel opioid receptor modulators of
Formula (I). The invention further relates to methods for preparing such
20 compounds, pharmaceutical compositions containing them, and their use in the
treatment of opioid modulated disorders.

BACKGROUND OF THE INVENTION
The opioid receptors were identified in the mid-1970’s, and were quickly
25 categorized into three sub-sets of receptors (mu, delta and kappa). More
recently the original three types of receptors have been further divided into sub-
types. Also known is that the family of opioid receptors are members of the G-
protein coupled receptor (GPCR) super-family. More physiologically pertinent
are the well established facts that opioid receptors are found throughout the
30 central and peripheral nervous system of many mammalian species, including
humans, and that modulation of the respective receptors can elicit numerous,
albeit different, biological effects, both desirable and undesirable (D.S. Fries,



Lenke, and D.A. WIllians, Eds.; WIllians and Wl kins: Baltinore, M., 1995
pp. 247-269; J.V. Aldrich, "Anal gesics", Burger's Medicinal Chem stry and
Drug Discovery, 5th Edition, Volume 3: Therapeutic Agents, John Wley &

Sons, Inc., p. 321-441). to the nost current literature, the
| i kel i hood @%ﬁi@g}lgdl merization of the sub-classes of BEI/OSM0Y/@®8Pt or s has

been reported, wth respective physiol ogical responses yet undeterm ned
(Pierre J. M"Aﬁélgéa!cls*', émﬁﬁndfgwk?fmcﬁciddrmlﬁmis?mtﬁ:eﬂ.rW@@pF@jf@, ‘T.Targets for )
new gastroi ptestina ug,..devel o S, Dr Devel ment 2000, . 203-238).
10 A coupl e _ogﬂéa-ﬁ\eﬁf'@em EQ@W}#I?@&_%@%&HP& %glm’ﬂéﬁégaghe led to
many usef ul pEedizioeel J 9Aich, MiIgedien! BLRM MédichBFCRBRYstS NI Bhlgy acting

mu opi oi d agoni st nodul at ors marketed as anal gesic agents to attenudte pain

(e.g., norplidisegvenasd vieditionsvValumedidharapgutic Aigeptsndohn dvileyt & Somsy ngul at e

motilitygl5 g nam de) . Curr lLinical.studi es.are continuing to
eval uate5 mnjglgg lp%ldﬁ?ﬁﬁﬁryﬁlo%eggqggﬁ%hﬁggﬁtg’g,ﬁﬁh@hﬁo@B a nodul ators, as
wel | as  cometsrodimanzation of fk sutiblassss cfdpidiy PecapRend! Rl 96bn fepottsd envi si oned
such expl ora‘th!erons na\é | ead to agents with new utilities, or agents with

mnimzed YHPdESREE|VEPysiakegisal respanses yeburdaterniped (Riggia bM- Rivigent s
(exanpl es ofgpgi : f QL. tove: T | Y I ratory
depressi on, aan ggﬁ%l"@gt f%ﬁg:ﬁ’p(%%ltgﬁg .t&gongﬁﬁgv%&%%égﬁmﬂg%aég@t ive or
m xed opi oi develpgoieat's DsugDevelopreant |3000eppg2@3-2B8kt ed i ncl udes potenti al
treatme Q for wvarious diarrheic syndronmes, notility disorders

(post - OB rative ileus, constipation), and visceral .pain (post operative

pain, irritable Poygiplsplisgiea effdbtsadehtifiot fibeopvidanydiawss helis water s) (Pierre

J. M Riviera and Jean-Louis Junie |l oi d receptors: Tarq%ets for new

gast r oi nt estMa usafugnadicinabaaens: R/bahgig%iﬁ@eei FriBAIManOERNtral)y acting- 238) .
o apha | s BRI IR S5HArs REFR 3o RS oRIO 4 Rardibie B, ¢
Fries, "Andegagnerphjna)naswiel@sgetipherfallyadiing mal aginists 40 rggulatematidity W O
58?'?; 1;&? (é%ﬁgper%rrhqdal '&urr\éwnhb,i &hkal sEtﬂai'eé a\pé lcloinffilr'ﬂ'.]ilnﬁl Fc‘éj eyawlhgtiensz Bal timore,
medicinal utility of selective delta, mu, and kappa modulators, as well as
compounds possessing combined sub-type modulation. It is envisioned such
explorations may lead o agents with new utilities, or agents with minimized
adverse side effects relative to currently available agents (examples of side
20 effects for morphine includes constipation, respiratory depression, and
addiction potential). Some new Gl areas where selective or mixed opioid
modulators are currently being evaluated inciudes potential treatment for
various diarrheic syndromes, motility disorders (post-operative ileus,
constipation), and visceral pain (post operative pain, irritable bowel syndrome,
25 and inflammatory bowel disorders) (Pierre J. M. Riviere and Jean-Louis Junien,
"Opioid receptors: Targets for new gastrointestinal drug development" Drug
Development, 2000, pp. 203-238).

Around the same time the opioid receptors were identified, the

30 enkephalins were identified as a set of endogenous opioid ligands (D.S. Fries,
"Analgesics", in Principles of Medicinal Chemistry, 4th ed.; W.O. Foye; T.L.
Lemke, and D.A. Williams, Eds.; Willlams and Wilkins: Baltimore, Md., 1995;



WO 2005/ 090315 PCT/ US2005/ 008339 pp. 247-269). Schiller discovered that
truncating the original pentapeptide enkephalins to sinplified dipeptides

yi el ded a series of conmpounds that maintained opioid activity (Schiller, P.
WO 96/ 06855% However one potential drawback cited for such conmpounds is the
li kel i hood BPPREPEY nherent instability 5 (P. W Schil | eRCHUS2805008%nt . J.
Pept. Protein Res. 1993, 41 (3), pp. 313-316). Mire recently, a series of

opi oi d pseudpepti-d6s). c Butdleri digcoveesd that tmnd:értmgothdﬁeirlgmmemnaﬁémideucl ei

di | th i d sh di t
For et omal SiliepPala 50 smelnadeupepides R & aaree o eripaunds. fhaty
Lazarus at ahaintdiféd bPR¥ 4Lty &bnillke- PM@Q@%)SSPQHOW&{E@'HH%MW&S around

nor phi ne rel ated structures Were reported \ent , Where

car boxani do Ff@Wpack eiterd fareuchvaempavindstis thﬁqlshedjb@od #b theipinbprant dngtabity

Veént | and get 1721; M P.
vent | and %t &1 Schilbfet qfadnt 118Gt PRAbERes  5e. 41 R d55318L5) "“Vnt | and
found that substitution for the phenol nviety of the norphine reI at ed
structures with rim ar boxam de | e erefro uaI ivities up
to 40 fold reduciﬂgﬁct r‘?ﬁ/epﬁ)é-s AdetRIFSi nY oﬂp‘\p/m BE?‘b‘i'QP @ﬁt cﬁon‘gﬁ‘iﬁ'"gt he

car boxam de. hdtbrodpsmatic Br hété?éélﬁﬁ\ailéfr‘rhcl%ﬂWe?éHisbld%@é' hbbvé%ist $8re@ng on 20

t he carboxam de si gnlflcantmé I'mni shed the desired binding activity.
Conpounds ofrepneeqbsb@wmg a differentdunctionel pr@f letban trpﬂtaﬂssubecy irgthecSehiliar  and

are bel |.R)veqN Lcwl d%a?'gﬁ?%'?gfgpﬂég%gﬁ %%e q%qq by providing

| mpr oved phar 09| dul at ors, agoni sts
or antagoni sts are useful in the treatnent and prevention of various

manmal i an di sease states,, for exanpl nd straoi ntestinal orders
tch a5 di arr hot MSYERSHHYs WORR PIODY MAIPLBPABRS RE¥ UG EISTePaR ot | ve
ileus and COWWé?\%h@reta@%é(ﬂe%%&lanﬂab 'ﬁ\é’rﬁhlha(aér'i%ﬂ%s%ﬁ lt’Ql%"a ve paln,
irritabl e boviel syndriome ‘and inflammatory bowel disorders. 3 WD 2005/090315
PCT/ US2005/ ogee3yepared (M.P. Wentland et al., Biorg. Med. Chem. Letters 2001, 11, pp.
16 1717-1721; M.P. Wentland et al., Biorg. Med. Chem. Letters 2001, 11, pp. 623~

626). Wentland found that substitution for the phenol moiety of the morphine

related structures with a primary carboxamide led anywhere from equal

activities up to 40 fold reduced activities, depending on the opioid receptor and

the carboxamide. It was also revealed that any additional N-substitutions on

20 the carboxamide significantly diminished the desired binding activity.

Compounds of the present invention have not been previously disclosed
and are believed to provide advantages over related compounds by providing
improved pharmacological profiles. ‘

25

Opioid receptor modulators, agonists or antagonists are useful in the
treatment and prevention of various mammalian disease states, for example
pain and gastrointestinal disorders such as diarrheic syndromes, motility
disorders including post-operative ileus and constipation, and visceral pain

30 including post-operative pain, imritable bowel syndrome and inflammatory bowel
disorders.



It is an object of the present invention to provide opioid receptor

nmodul ators. It is a further object of the invention to provide opioid
receptor agonists and opioid receptor antagonists. It is an object of the
pr esent in*l %i n to provide oploid receptor |ligands that are selective for
each type o %%PﬁVﬁ receptor, nu, delta and kappa. |t PGI/HSHOFG0BASP obj ect
of the present invention to provide opioid receptor |igands that nodul ate

two or three opi ¢fig anrcljestiarthd preent inventibdl toprevide lopiid receipted t aneously. |t
is an object of the invention to pr ﬁ{qde certain inat ant .conpounds that are
al so usef ul BRAUARIY k)R ‘t"é’?ﬁqpﬁﬁté’g IRYeNHOR '8 mreyide oplidiesePtRSdul ators. It
Is also an | i | ' ts P | reating or
anel i orati négagﬁcgtosnéﬁ? ?gﬁ@%ﬁgﬁgyﬁbiﬂsogﬁ?g%nggﬁ fg%dprg%e,t it is an
obj ect of t Haveniieale ippevide opicid rabepter ligardaithapaeer seleetivei foneacotypesift i on

conpri sing o] of th resen I puent. usef ul an opjoid receptor
nodul at OE’. %ﬁ%wrﬂmdﬂﬁ%ltg%&#&r @Hggﬂ*’g@%rn%m?#\})ﬁﬁ? BF?SPE{ directed to
conpounds  ofinventionte ptdvide BpioRE rdcePr Rgamia\that Mbduldts twd Or tisée lopfdid For mul a
(I') wherein: RL is selected fromthe rouE consj sti ng ofbjﬁf%dr ogen,

Cl. 6al kyl, JPeeRiariv¥pes. mpdalta apd kappa,Simiglianecdsly) Biikgn objgetof the

het er oar yl ( Gl &k |y =YPan I | lonally fused
to a hetgr(()(c:ﬁgl“(l: y‘l%ig%‘ p{:?/c (5;gﬁ"(tgﬁn‘?ﬁ%thg%ﬂ%ﬁ%#&ﬁ%@%@cﬁdaviiwﬁd het e?/ocycl yl
of Rl are ophieomedialessinlpreparingdewwpldid @ceptirigddulatpds. dikig @Eh &) abjegt ,

Cl_sal koyy, dr oxy,..cyano, am no, .Cl 4 2005/ Q90315 PCT/ LJS2005/ 008339
6al kyl an no,Or}%{a!'%'éP&?ﬁ!/fOza‘FﬂVf@ aﬁéﬂt%%ﬂftrq,ai\lﬁgcﬂ{ﬁma}%? &2 co%#ﬁ?'?(oxycar bonyl ,
Cl_6al koxycanhb@aidd bypah bpiid Rsddptor, And, it is an object of the invention to provide a

useful pharmaceutical composition comprising a compound of the present

invention useful as an opioid receptor modulator.
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SUMMARY OF THE INVENTION

The present invention is directed to compounds of Formuia (1)

R2

1 R3
R® ) ?N ¢
N"/& RS
R* '

L

20 ‘ . Ra/N\Rb

Formuta (1)
wherein:
R'is selected from the group consisting of hydrogen, C1.salkyl, cycloalkyl,
25 heterocyclyl, aryl(C1.5)alkyl, and heteroaryl(C4.g)alkyl; wherein aryl of
aryl(C1.¢)alkyl is optionally fused to a heterocyclyl or cycloalky!;
and wherein the cycloalkyl and heterocyclyl of R are optionally substituted
with Cq.salkyl, hydroxy(C.s)alkyl, Cy.salkoxy, hydroxy, cyano, amino, Cs.



Cl. 6al kyl am nocar bonyl , (Cl_6al kyl ) 2am nocar bonyl, or am nosul fonyl; 5 and,
wherein Cl _ealkyi of RL is optionally substituted wwth one to three

substi t uent §Vd {6@ @endent |y selected fromthe group consisting of Cl_

6al koxy, aryl, § PYal kyl, heterocyclyl, hydroxy, cyano, PEVURI®)S5/€0%339

6al kyl am no, (Cl$al kyl)2am no, hal ogen, and carboxy; 10 and wherein the aryl

and heteroaryl pegalkylamind, (65 Xalk{#LafMind, falogandcateke, argngl (C1_6) al kyl are
optionally substityted with one to three R Substituents independently

1
sel ected fromthe FAIOSHYk &iﬁﬁ'&o’@f"a@"yﬁéﬁ"ﬂwf?rbﬁﬁ}ﬂr oxy( CL. 6) al kyl ;
Cl. 6al koxy; aryl ; L ((EL. ; y optionally
substituted with %aggllaw?{&%@é%ga@fﬁn@k%ﬁ?‘%%a;}g%v 0?@2{0&?{%@%"
het er oaryl oxy; cycl oal kyl oxy; heterocyclyl oxy; am no; Cl. 6al kyl anm no;

1
(Cl6al kyly) 2am po; ocyel oal m nocarhanyl.: .. xy(Cl
6) al kyl aMi nocaﬁ%ﬁ%rg@r%' thér ﬁo?RjPhaﬁ/eg%qsﬁ'%géﬁw%sowq Bred 1y
substituted w t hsobstiiosnts mdégerdiahtipssieeted droym thd’l@’bﬁb%&‘l@is}ih%@f gonyl;
car boxy; Cl1. 6al kOﬁécar bonyl ; Ci. 6al kyl carbonyl ; Cl. 6al kyl carbonyl am no; 20

ami nocar bonyl ; Cs2lEaxYArdneydealkyohsterocyelyl, ydnoxy) varonaeiiddmyl :  cyano;

hal ogen; trifl uor ; ' I ‘0 ; R2 is selected from

t he group cl)ns:JsF?‘@E@ﬁ%ég’%%liéﬂ?za%meﬁ’ ﬁ’y’@%g@é‘ 1. 2|5 8) al kyl .

e Syl hont ol ut P SUBSt Y et s ol 2 Are oot lomml | v-ubeti fut ed i th ona.

toCtwo d0bett ¢ e pBeratiRin AEADS polartiniditiof B AB e sRB R onei ot i no

of C1. 6al kyl, Cl. ﬁétéf@arsyl(ldgxylmmﬁre oﬁtiﬁrﬂﬂY stBstidtet Witdnwto thede RA! kyl ) 2am no,
yl,

am nocar bonyl, Cl. 30 eal kyl am nocar bon (C1. 6al kyl ) 2anm nocar bonyl , cyano,
fluoro, chloro, SHbsitdentsindenpsndently selected fpm the greypsieasisiRg of &md” wher ei n

e optional Iy s RRTr { o oav(G et P s Sy E SRS RER. i 21!
(G . eal kyl ) 2ani nbetesoaryt gptionliysubstitetedesdttt Cosalkylecyplaalkylcleteioayclyly of aryl,
rR:Sng Sygfgem a- 1, a?jlgky;%_e§érogpy?oxy?c?élg'alkﬁgﬂ;?\ré?elrggycwg%;la}rr%gg ot h R3 and
salkylamino; (C4.alkyl)zamino; Cs.scycloalkylaminocarbonyl; hydroxy(Cs.
g)alkylaminocarbonyl; arylaminocarbonyl wherein aryl is optionally
- substituted with carboxy or C,.salkoxycarbonyl; heterocyclylcarbonyl;
carboxy; Ci.salkoxycarbonyl; Cisalkylcarbonyl; Csalkylcarbonylamino;
20 aminocarbonyl; C1_alkylaminocarbonyl; (C4.galkyl)2aminocarbonyi;
cyano; halogen; trifluoromethyl; trifluoromethoxy; or hydroxy;

R?is selected from the group consisting of hydrogen, C;galkyl, hydroxy(C+.
25 g)alkyl, aryl(C4.g)alkoxy(C+.s)alkyl, or aryl(C4.g)alkyl;
wherein the aryl portion of the aryl-containing substituents of R? are
optionally substituted with one to fwo substituents independently
selected from the group consisting of C4salkyl, C4salkoxy, hydroxy,
amino, Cs.galkylamino, (C4galkyl)zamino, aminocarbonyl, C4.
30 salkylaminocarbonyl, (C+.galkyl);aminocarbonyl, ¢cyano, fluoro, chloro,
bromo, trifluoromethyl, and trifluoromethoxy; and wherein alkyl and



R5 NR3 Ra R3 R3 aYYA-BDENONt N and R 5 a-1 a-2 a-3 a-4 wherein
A-B is selected fromthe group consisting of NC, &GN, NNNand CGC, DEis
sel ect ed fr%i)gﬁ up consisting of OC, S C, and ON, 10 R3is one to two
substituents I'nde ently selected fromthe group consiBET/H§00%G08132. 6al kyl ,
aryl, aryl (Cl.6)al kyl, aryl(C2.6)al kenyl, aryl (C2-5)alkynyl, heteroaryl,

het er oaryi (C, _6) alkeyy suhsttteentarqflamzreﬁyapﬂldmﬂyIsub'atﬁumdomtlyhymxy, aﬁ')tmbkynyl

am no, Cl. 6al kyl m no, | am no, 15 heteroaryl am no,

aryl oxy, thet erog:%%\gw?,‘n%%ﬁr\é%%g Wtétr@ 'the aryl and heteroaryl
portion of R3 are optionally substituted with one to five substituents

I ndependent |y, sel ected fromthe group consisting of Cl- 6al kyl,

hydr oxy( G . &) is19ejgctedironuinegroup gpnsisting &)arvikying system at, a)%|ak6>@nd aryl, 20
aryl oxy, ghet ergr ] §C1- 5) al koxy, heteroaryl,

het eroaryl oxy,é)-a é‘*ﬁ&'aug)sahgﬁtbpga\ﬁ Emgﬁ%ﬁ am no, Cl-6al kyl am no, (Cl-

6al kyl ) 2am no, CRFboxy(Cl 6) al kyl am no, carboxy, Cl.5alkyl carbonyl, CI.

6al koxycar bonyI |Cl. 6a| kyI car bonyI am no, am nocar bonyl, G

6al kyl am no ﬁgrf am noca bo =Y boxy(
6) al kyl am n ca \po R cya h/a rret hyI ororret hoxy,
ul’f

hydr oxy, Cl. 5al &yl onyl , Isulfo (-R)-C(O) -
NH2, and Cl. 6al kyI 6 WO 2005 09 315 PCT/ US2005/ 0083&&@ vvher n Cl_6al kyl of
R3 is optionally ubsti t ut ed W|th a substltu%nt sel ected fromthe group
consi sting of hy8foxy, car boxy, ZC14al koxyca bonyl am no, C1%

wherein

A-B is selected from the group consisting of N-C, C-N, N-N and C-C;
D-E is selected from the group consisting of O-C, S-C, and O-N;

10
R%is one to two substituents independently selected from the group consisting
of Cqgalkyl, aryl, aryl(C+.)alkyl, aryl(C..s)alkenyl, aryl(Ca.s)alkynyl,
heteroaryl, heteroaryl(C1.¢)alkyl, heteroaryl{Ca.s)alkenyl, heteroaryl(Ca.
s)alkynyl, amino, Cy.galkylamino, (C1.saikyl)2amino, arylamino,
15 heteroarylamino, aryloxy, heteroaryloxy, and halogen;

wherein the aryl and heteroaryl portion of R?are optionally substituted with one

to five substituents independently selected from the group consisting of C.
salkyl, hydroxy(C+.s)alkyl, Ci.salkoxy, aryl(C.g)alkyl, aryl(C.¢)alkoxy, aryl,

20 aryloxy, heteroaryl(C,.¢)alkyl, heteroaryl(C4.¢)alkoxy, heteroaryl,
heteroaryloxy, arylamino, heteroarylamino, amino, C4.galkylamino, (C;.
salkyl),amino, carboxy(C.e)alkylamino, carboxy, Ci.galkyicarbonyl, Cs.
salkoxycarbonyl, Cy.salkylcarbonylamino, aminocarbonyl, C4.
salkylaminocarbonyl, (Csalkyl)2aminocarbonyl, carboxy(C1-

25 s)alkylaminocarbonyl, cyano, halogen, trifluoromethyl, trifluoromethoxy,
hydroxy, C.salkyisulfonyl, Cisalkylsulfonylamino, ~C(Q)-NH-CH(-R®)-C(O)-
NHg, and Ci.galkyl;



sal kyl am no, (Cl_sal kyl)2am no, am nocarbonyl, (Cl.4)al kyl am nocar bonyl ,

di (Cl1-4) al kyl am nocar bonyl, aryl, heteroaryl, arylam no, heteroarylamno, 5
aryl oxy, heW@ﬂ{éﬁ QY aryl (CL. 4) al koxy, and heteroaryl (ClL. 4)al koxy; R is
sel ected from group consisting of hydrogen, CI1.6al kyPCT/U$2005/008339

6al kyl car bonyl , C1. 6al koxycar bonyl, Cl.sal kyl carbonyl am no, aryl (Cl. 6) al kyl ,
het er oar yl ( @heealal(]q;salkybmfﬁa lsmpﬂommwemmatlwlted with Résuibstituent selecﬂedtfmmar yl;

wherein R4 is tionall ubstityte five bstitu
ndependent | v BEOEERRP SRS VS, e eplionaino Rt fokic ) 3y
(C1_6) al koxy, caikyldntiho S)calsk Fl&jzanﬂhwérﬁhgﬁéﬁdﬁyl te/.hHamylagisocarbonyl,

het eroaryl (Cl. 6 aI kyl car bonyl oxy, heteroar ae/ia r oxy, hal ogen

1
am nosul f onyl difGriglkdaminpcaghanyb aay b'amyroarri, fRW‘Pah?WH@IV‘@HHW (d.
6al kyl d wh [
K 28 T e A5 AR SIRERUCTANARE S10 1Tl

sal kyl ) 2am no; and wherein the aryl portion of aryl (Cl_ 6) aI kyl car bonyl oxy S
optionally bst|t h one to f.0 itue endently sel ected
20 fromthe r‘soﬁfﬂe ﬁgmﬂ r8pp(cerlws%§1 ﬁﬁy&r?gﬁngwakggﬁ hal ogen, cyano,
amno, and hy sdl'k?&hrbd?@l 1Gy. élk%&?@érbé#ﬁn& gﬁikﬂcéfbbﬁﬂﬁﬁﬁhdﬂlwu@%%lﬁylned in
ring A selected fromthe roup consisting of hydrogen, Cl.4alkyl’, and aryl;
25 R618 sel ecthalemoanriGisalisyl oy, @Gﬁﬂeﬁrpﬂgﬂ,of hydrogen and Cl.6alkyl: RL is
sel ect eq ?fromthe group consisting of hydrogen and Cl.6al kyl; 30 Ra and Rb

are substituents independently sel ect ed fromthe group consisting of
hydr ogen an®*®layhbklyéteraaryl; whereiRR* iswoptitmally substitetedtwitmohe tb fbgeen, Ra and

{he i trogen tBRIUERTS AgPerKElSRIoche RRARe SRR PP K o seligne
) TSt st o <10 1 0.
heteroaryl(C1 -6 alkylcarbony oxy, hetéroaryl, hydroxy, halogen,
15 aminosulfonyl, formylamino, aminocarbonyl, C1salkylaminocarbonyl, (Cx.
salkyl)2aminocarbonyl, heterocyclylcarbonyl, carboxy, or cyano; and wherein
Cialkyl is optionally substituted with amino, C_salkylamino, or (C.
salkyl)amino; and wherein the aryl portion of aryl(Ci.¢)alkylcarbonyloxy is
optionally substituted with one to four substituents independently selected
20 from the group consisting of (C4.g)alkyl, (C1.s)alkoxy, halogen, cyano, amino,
.and hydroxy;

R®is a substituent on a nitrogen atom contained in ring A selected from the
group consisting of hydrogen, Cy4alkyl, and aryl;
25
R®is selected from the group consisting of hydrogen and Cs.galkyl;

R’ is selected from the group consisting of hydrogen and C.galky!;

30 R%and R® are substituents independently selected from the group consisting of
hydrogen and C.salkyl; or, when R*and R® are other than hydrogen, R® and



and pharmaceutically acceptabl e enantioners, diastereoners, racemates, and
salts thereof. 10 The present invention is also directed to conpounds of
Formul a (I)W q%}"?% R RRANA RAL R Ra/NNRb 15 Fornula (1) wherein: Rl
is selected Prd group consi sting of hydrogen, Cl.6a0&EVS20e506833a1 kyl |
het er ocycl yl , aLyI (Cl.6)al kyl, and heteroaryl (C1_6)al kyl; wherein when Rl Is
phenyl ( Cl. 6) al Ryhre p;btmmllytaketmptogeth&rwyhftluselﬂ‘ogenép M@!@beey(arqboth 20

Clbstrtur ed i Ehebe CTY adve gt rfteeBR i tonEht fY0ier ect oa Trom t he

gr oup con5|st|ng of Cl.6al koxy, aryl, cycloalkyl, heterocyclyl, hydroxy,
cyano, am nci?:l 6al kyl am no, (CL1. 6a| ky 2am no t({l fl uorogt hyI and
car boxy; 25 ﬁcﬁqi%ﬁt@'%@'pm Wﬁeﬂ*@!lhcﬁﬂ@ﬁt"mlo . ABLNK);, wharedn B3 issal kyI is

optionall su to t hree substltuents i ndependent |y
sel ected 5?‘/r om H%@baﬁe@ éIM'£S| s ng of Cl. 6al koxy, aryl, cycloal kyl,
het erocyclyl, hydroxy 8 WO 2005/ 090315 PCT/ US2005/ 008339 cyano, am no,
Cl. eal kyl a Cl. eal 2anm n trifluoromet r box rein
Che cyol oal 1311 aigriRLlcRY BRI EhanRy e, ﬂ%’étﬂe%@rwfggfef@at‘%p@n el 'y
substi t ut ed gaitshhereef.t o two substituents independently 5 selected fromthe
group consisting of Cl.eal kyl, hydroxy(Cl_e)al kyl, Cl1_ Bal koxy, hydroxy,
cyano, am no, Cl-eal kylam no, (Cl_Bal kyl)2am no, trifluoronethyl, carboxy,
aryl (Cl.4¢) al koxycar bonyl, Cl-eal koxycarbonyl, am nocarbonyl,
Cl_eal kyl'am nocar bonyl , (CLl. eal kyl ) 2am nocar bonyI , and

The present invention is also directed to compounds of Formula (1)

R? 3
6R1\ /R
R 5
R4N/§L R
Ra’N‘R"
15 Formula (1)

wherein:

R'is selected from the group consisting of hydrogen, Cy.salkyl, cycloalkyl,
heterocyclyl, aryl(C.s)alkyl, and heteroaryl(C1.g)alkyl; wherein when R'is
phenyl(C4.g)alkyl, phenyl is optionally fused to a heterocyclyl or

20 cycloalkyl;

wherein when R' is C1.2alkyl, said Cy.oalkyl is optionally substituted with one
to two substituents independently selected from the group consisting of
C1.salkoxy, aryl, cycioalkyl, heterocyclyl, hydroxy, cyano, amino, C.
salkylamino, (C4.salkyl)2amino, trifluoromethyl, and carboxy;

25 and further, wherein when R' is Ca.calkyl, said Ca.salkyl is optionally
substituted with one to three substituents independently selected from
the group consisting of Ci.galkoxy, aryl, cycloalkyl, heterocyciyl, hydroxy,



am nosul fonyl; 10 furthernore, wherein the cycloal kyl and heterocyclyl of Rl
are optionally substituted with one to two substituents independently

sel ected from the group consisting of Cl.eal kyl, hydroxy(C1$)al kyl,

Cl_6ai koxy, dr ox cyano, am no, Cl1.eal kyl am no, (Cl.eal kyl)2am no,
trifluoronmeW é’r’ Boxy, aryl (Cl.6)al koxycarbonyl, Cl.RCH/us®esmsizONY|

am nocar bonyl , 15 Cl. Bal kyl am nocar bonyl, (Cl1_6al kyl)2am nocar bonyl, and

am nosul fonyl ;  tyandeimRbEC ydIyighimot (@1 gal ) anhoh etfioeerhiglhyh @t on of the
Rl substituents E%é‘( Cl.6)al kyl and heteroaryl (Cl.5)al kyl, are optionally
substituted with® Yto three R71 substituents mdependently selected from

Co. 10aryl (C1_¢) al kT 8 oyoeak i NOEh e Il S Comipabely

optional ly subst pptloeailmuﬂstitum wttbonwd;o mgubstuleents lmd&mndadﬂant ly sel ected

f th Cl- 4al kox ; | oal kyl ;
neter ooy By« caoPBsig By the gl Guiftna st € se Rl neRBY RISyl T vy
an no; CL eal ky! gakogy, 1§l cfiaio sinia T nalkyEininey @ qalkibammoocar bonyl
hydroxy(Cl_ e)al ni nocar bony 10aryl am nocar bonyl whereln ClOaryI S
optional Iy subst |rﬂ‘ﬁ-l<1§@lmﬁmyh Q?éb%x?ryﬂQ@E'@a‘VR@ﬁ@?Bﬁls go.nglkoxycarbonyl

het |yl b | ;

net or ooyl y1 o bafhoo BRI, FGREAERHIO | BN iR aron

eal kyl am nocar boayhinogutfongkl kyl ) 2am nocar bonyl ; cyano; hal ogen;

trifl thy) .. trifl t 051090315

! OB kb SR SR B B R BB 5 e ot e
fromthe group ceopbthicdowitth ofE1d R SutstiluentaIndebendéntlyaiadtédirof thiekoxy;

C5.loaryl; heteroaryl optionally substituted with one'to two substituents
i ndependent | y sel06UREOASISING O cpaliib h&@mv@w)@}kﬂf Ceaalkexyfiydrogy. 5 4al koxy,

and car boxy; cy . eper #th
cycl oal kyl oxy; 089?4(1)%1%/ I(?B bﬁ&“’ﬁ%"ﬁﬁ" (@ﬁse 8cyc I\tr(':ﬂelljr25 g%'ﬁ%ﬁ@r 365@38@.
het er ocycl yl oxy; aryl(Cq.s)alkoxycarbonyl, C4.galkoxycarbonyl, amlnocarbonyl

15 C1.salkylaminocarbonyl, (Calkyl);aminocarbonyl, and aminosulfonyl;

furthermore, wherein the aryl and heteroaryl portion of the R' substituents
aryl(C1.g)alkyl and heteroaryl{C+.¢)alkyl, are optionally substituted with
one to three R substituents independently selected from the group

20 consisting of C1salkyl; hydroxy(Ci.s)alkyl; Cs.galkoxy; Ce.10aryl(Cq.¢)alkyl;
Cs-10aryl(Cy.s)alkoxy; Ce.10aryl; heteroaryl optionally substituted with one
to two substituents independently selected from the group consisting of
C1.4alkyl, Cq4alkoxy, and carboxy; cycloalkyl; heterocyclyl; Ces.iparyloxy;
heteroaryloxy; cycloalkyloxy; heterocyclyloxy; amino; Cq.salkylamino;

25 (C1.salkyl)zamino; Cascycloalkylaminocarbonyl; hydroxy(C.
g)alkylaminocarbonyi; Cs.1parylaminocarbonyl wherein Ceg.1aryl is
optionally substituted with carboxy or Cy.4alkoxycarbonyl;
heterocyclylcarbonyl; carboxy; Cq.salkylcarbonyloxy; Ci.salkoxycarbonyl;
C1.salkylcarbonyl; Cisalkylcarbonylamino; aminocarbonyl; Ci.

30 salkylaminocarbonyl; (C4.salkyl)2aminocarbonyl; cyano; halogen;
trifluoromethyl; trifluoromethoxy; and hydroxy;



R2 is hydrogen, Cl1.5al kyl, hydroxy(Cl-5)alkyl,

C6. 10aryl (C1-5) al koxy(C1.5)al kyl, or 10 C6-1oaryl (C -5)al kyl; wherein the
Ce-10aryl group In the C6. loaryl-containing substituents of R2 are
optionally g‘&gfoh%@ut ed with one to two substituents independently selected
fromthe gr A3t | ng of Cl-6al kyl, C1.6al koxy, hydr BRY/US2085008589

Cl- 6al kyl am no, (Cl. 6al kyl)2am no, am nocarbonyl, G . 15 6al kyl am nocar bonyl ,

(CL. 5al kyl ) 2ani npgesidithat n6 Yadre thdn one ®'! siblstituant ids8188ted thion tHeor omet hyl
and trifluoronmethoxy; and, wherein the Cl-6al kyl and Cl-6al koxy substituents
11@?3?%')&6;10

of aryl are opti ondI"PyP SQRSEHNGPEEs-WATH A (fo-s)atiogaCrydaarti no,
(C1. 6al kyl ) 2am no, ﬁ%ﬁ%gﬁbgal%l@stiﬁtﬁhﬁﬁbﬁg tb Wg‘swﬁ' Eydp consisting of
a-1, a-2, a-3, "an a-4 p I'Ty su

aryl, ring system ; optiona g?ltuted with R3 and
R5; R5 ~NR3~N R3 findépéndentiR3elasted o tive graup ¢orsisting of C13alkylaC3. a- 3 a-4

wherein A-B is selected fromthe gro 1sistin FANC CN NNand CC
25 DE i 8 sel act ed IO trbop SRERIV DsterpOB Cardviany’ o F-G i s
sel ected fromthe giRefRasftR}; TytibalkgloxN € aaf/idmiRocdbon(d, 2005/ 090315

PCTI US2005/ 008339 R3 is one to two substituents independently selected from

the group consisti Mptergeyelylcathanyl: andhpterogyglyloxyi- 6) al kyl, aryl (CZ_e) al kenyl ,
aryl (C2.e)al kynyl, heteroaryl, heteroaryl (CLl. 6)al kyl,
het er oaryl (CZ_s) al kenyl, heteroaryl (C2. e)al kynyl, am no, Cl_eal kyl am no,

(CL. 6al kyl ) Rfiis hpdrogewy) Gaaikyl, ydnety€ ogalilyb BenearytCys)akpxy(Gatsiiogron oxy,
trifl uor met hyl,, an?g a;ajﬂﬁ_n; wherein the aryl, heteroaryl and the aryl and
heteroar@l of PP EM16 yl, aryl(CZ e)al kenyl, aryl (C2.6)al kynyl,

het er oar yl ( Cl. Qhérelvihe bglaRPafolp(ikfhe Cs.10aryl-containing substituents of R are
optionally substituted with one to two substituents independently
selected from the group consisting of Cqsalkyl, Cs.salkoxy, hydroxy,
amino, Cq.galkylamino, (Cy.salkyl)zamino, aminocarbonyl, Cs.

15 salkylaminocarbonyl, (C.salkyl):aminocarbonyl, cyano, fluoro, chioro,
bromo, trifluoromethyl, and trifluoromethoxy; and, wherein the C4.salkyt
and C.galkoxy substituents of aryl are optionally substituted with
hydroxy, amino, Cy.salkylamino, (C4.salkyl};amino, orC1-6 aryl;

20  Als selected from the group consisting of aryl, ring system a-1, a-2, a-3, and

a-4; optionally substituted with R®and R,
5

R
|
- N R N_ - N 3 - 3
e O O
’ ) and

a-1 a2 a-3 a-4
wherein
A-B is selected from the group consisting of N-C, C-N, N-N and C-C;
25 D-E is selected from the group consisting of O-C, S-C, and O-N;
F-G is selected from the group consisting of N-O and C-O;

10



6) al kenyl , heteroaryl (C2-6)al kynyl, aryl am no, heteroarylam no, aryloxy, 10
and heteroaryl oxy, are optionally substituted with one to five fluoro

substi tuentél 0{9 @e to three substituents independently selected fromthe
group consi &9 &59 #3181, eal kyl , hydroxy(CL. 6)al kyl, Cl. 6aP&DK§2008®880ar yl (CL_
6) al kyl , C6.1 oaryl (C1-6)al koxy, C6.loaryl, C6.1loaryl oxy,

het eroaryl ( R is5ome toytwo sutsstiarens indesandonlylselectedrbrr thargrbup bensistmy v oxy,

C6l oaryl am no, .15 het eroaryl am no m 6al kyl no Cl. 6al k 2am no,

car boxg( cl. & &ueplkyhiany, gﬁfgpbﬁl@!}ﬁyﬁéiﬂ&a}%kﬁwb%'ﬂ{@&]?-s)@iky(%\v koxycgr %Jonyl ,

C1 6al kyl car, ' VIAO.C n 1in C1

6al kyl ) Za%/i nocﬂg%%w ﬁ%ﬁ?‘f@'% @élfé@ﬁ%ﬂ%ﬂ%{é@?iﬁgmr Hé%;ﬁgwtﬁal( ogen,

gr: LI Iuor o][ret hl)eDaik!ﬂW,famhnpp?hai?ﬁa?lﬂwd@os&%ﬂ)ﬁﬁfﬂm.Iawlam:]ﬁa)nyl ¥ ?nd tCl_ 20t )
al kyl sukfony no: pravide : on u i tuent on e

aryl or heter %oa%%{' % o%%pge?ggr&@é(? e‘{ﬁ*ﬁ?ﬁ?ﬁﬁ“%@ éP%ﬁ%E’@SHsi sting of

C6, 10aryl (C1.6)al kyl, C6.1oaryl (Cl-e)al koxy, Ce |oaryl, C6.10aryl oxy,

het eroaryl (CLl. 6) al kyl, heteroaryl (Cl.6)al koxy, heteroaryl. heteroaryl oxy,
5. 10ar yl ami noVhelatn thetasyldigterosny aad theaphandhetesparbe! aal(kys)allvhd C1. 6al ky!

f | (C1.6)al k d ' ' tituted
\C/)\A' tﬁr; gubst |) ? ueﬁtyl@lsé%&@’m@{'%kw@%%%?&@ch?qgéléﬂg? éﬁ%@g@‘" c;r goxy,
Cl. 4al koxycar bony)alkeayi, heter@aryl(CaglakyhgrarntaminGl heteréarylaPeing raryloxy,

T PR L e Y e

aryl (Cl. 4) al koxy sulBétiudrits @F @RE )b tHrde 4LBstitoeMs iddepdRdenthps 8884 Irom the

PCTI US20051008339 R4 is C6.1ocaryl or a het eroarlzlslllt sel ected fromthe group
16 ,

consi sting of fuBfAUP eansisting,of Gymalkyly hydrexyboleyalkyli Gi-salrn Cenadrdtzel yi |,
LU B SR, OUASE Doy LAY o RN nelrSi L fot.
benzoxazol yl , quheteroanyt{Zh.s)atkoxpoheterdaryl Shetermanylory,i Cysbagtesnigaj nazol i nyl ;
wherein B4 1S op L onal Marine Shmind: Bl satkytamie: (€ eAkyifamnG. caboytd et S
g)alkylamino, carboxy, Ci.salkylcarbonyl, C4.galkoxycarbonyl, C;.
galkylcarbonylamino, aminocarbonyl, Cq.salkylaminocarbonyl, (C1.
salkyl)2aminocarbonyl, carboxy(C1.g)alkylaminocarbonyl, cyano, halogen,
trifluoromethyl, trifluoromethoxy, hydroxy, C1.galkylsuifonyl, and Ca.
20 salkylsulfonylamino; provided that no more than one such substituent on
the aryl or heteroaryl portion of R® is selected from the group consisting
of Ce1paryl(C1.s)alkyl, Ce0aryl(Ci.g)alkoxy, Ce.10aryl, Ce.soaryloxy,
heteroaryl(C1.s)alkyl, heteroaryl(C.¢)alkoxy, heteroaryl, heteroaryloxy,
Cs-10arylamino, and heteroarylamino;

25
and wherein C4_salkyl, and Cy.salkyl of aryl(C.s)alkyl and heteroaryl(C;.
g)alkyl is optionally substituted with a substituent selected from the group
consisting of hydroxy, carboxy, Cy4alkoxycarbonyl, amino, C4.
galkylamino, (Cy.salkyl),amino, aminocarbonyl, (C1.4)alkylaminocarbonyl,
30 di(C14)alkylaminocarbonyl, aryl, heteroaryl, arylamino, heteroarylamino,

aryloxy, heteroaryloxy, aryl(C14)alkoxy, and heteroaryl(C1.4)alkoxy;

11



i ndependently selected fromthe group consisting of (Cl_e)alkyl optionally

substituted with am no, Cl.6al kyl am no, or (Cl.6al kyl)2am no; (Cl.g)al koxy;
phenyl (Cl1_e) al koxy; phenyl (Cl1. 6) al kyl car bonyl oxy wherein the Cl-6 al kyl 10
i's optional by Q?t'tuted wi th am no; a non fused 5-nenbered

het er oar yl ( f’@;{ 9l?é/'Iscar bonyl oxy; a non fused 5-nenber edPOBWS2008008539

hydr oxy; hal ogen; am nosul fonyl; fornylam no; am nocarbonyl; CI1.

sal kyl am nOCan@O:deaerraehéte@brﬁ%eié&ed ﬁomnhe Qralg yorfsidting dfur@@ﬁ thehﬁ ani no,

Cl. 6al kyl am no, or (CL. eal kyl)2am no al kyl ) 2am nocar bonyl 15 wher ei n
each C1.6al kylpyréoﬂp?’t‘%ﬁﬁ’bl ] '%@Mt'ﬂ"ﬂdﬁzéb’l \Myﬁhz pgidiny, pyfﬁ'@!ﬁk‘ﬂ ami no, or

Cl. 6al kyl ) 2 5-7
ember el ¢ r oAy IROREAESKHER, By ey, BENSEAL L 1 ached to the
car bonyl car bobenzimidazaiyt, begethiazoiyly benzaxézotyl; quinokizieylpquinalkihyhher ei n t he

phenyl rtlon of 1..20 | kyl carbonyl oxy is optionally substituted
wth (Cl s)al k@?ql( E‘i‘"’&ﬁaf’ Wwazoﬁéﬁogen cyano, amno, or hydroxy; provided

that no nore tRHAseR? mdpticmaﬂ%uﬁétﬂbtlémlwumtottufe%iRWédbsﬁthentssal kyl am no or
(C1. 6al kyl ) 2am no; ami nosul fonyl; fornylam no; 25 am nocarbonyl ;

Cl. 6al kyl ani nocaﬂﬂﬁﬁﬁ’?ﬂde'@tmsﬁaﬁteﬂ)fmﬁ}ﬁ gf@uap@aﬂﬁmg Oﬁ@@baﬂw(ﬂp}ww%onyl

hyd b

cubstituent. on s SBfAeBIAN s, CHEARVRRING oriER: Akl B ey ™ 1o
consi sting of hygheg@(Cadalkeity;4dlekykC, Balkylsad'bpdylmgymvfmrelﬁlth6®1ksblky[LZ VO

2005/ 090315 PCTI US2005/ 0083 7 h dro r Cl. 6al k and Rb are

i ndepengént ly selSeRUQD YéHg‘f’tﬂlég&r‘%'ab %‘ ?TUS%‘%S V%Sﬁﬁﬁa 5 Cl. 6al kyl ,
and Cl1_6al koxycahbwwérw(@hgmmaru@w@xwva%nﬁas@dle emBEfedRétBrodyIner than
hydrogen, Ra and Rb are optionally taken together wth the nitrogen atomto

whi ch they are bdy#roxy: balpgen;taminesulfenyt: forenylamisiog aminesarbenybdCronocycl i c
ring; galkylaminocarbonyl wherein Cy.galkyl is optionally substituted with

amino, Csalkylamino, or (C4.salkyl);amino; (C4.salkyl)2aminocarbonyl

15 wherein each Cq_salkyl is optionally substituted with amino, C.
salkylamino, or (C4.galkyl);amino; heterocyclylcarbonyl wherein
heterocyclyl is a 5-7 membered nitrogen-containing ring and said
heterocyclyl is attached to the carbonyl carbon via a nitrogen atom;
carboxy; or cyano; and wherein the phenyl portion of phenyl(C;.

20 g)alkylcarbonyloxy is optionally substituted with (C1.s)alkyl (C1.g)alkoxy,
halogen, cyano, amino, or hydroxy;

“provided that no more than one R* is (C1.¢)alkyl substituted with C.
galkylamino or (C4.galkyl)};amino; aminosulfonyl; formylamino;
25 aminocarbonyl; C4.galkylaminocarbonyl; (C.salkyl);aminocarbonyl;
heterocyclylcarbonyl; hydroxy; carboxy; or a phenyl- or heteroaryl-
containing substituent;

R®is a substituent on a nitrogen atom of ring A selected from the group
30  consisting of hydrogen and C.4alkyl;

R®is hydrogen or C+.galkyl;

12



10 L is selected fromthe group consisting of 0, S, and N(Rd) wherein Rd is
hydr ogen or Cl.6al kyl; and pharmaceutically acceptabl e enantioners,

di astereoners, racenmates, and salts thereof. 15 Illustrative of the
invention i ?“@ Ogg%gaceuti cally acceptable carrier and any of the conpounds
described aBov¥ Hhe present invention is also direct@iTU8200%0d8889s f or
produci ng the instant conpounds of Formula (1) and pharmaceuti cal
conpositions and nedi canents thereof. The present invention is further
directed to nethods for treating opioid 25 nodul ated disorders such as pain
and gast roi ft d&hy§regenios Snaalkyl: “Conpounds of the present invention are
believed to provide advantages over related conpounds by providing inproved
phar macol ogi cal profiles. Further specific enbodinments of preferred
conmpounds arR? anddR} aredndepearidently selecttal fRRN ke PEGPRIGASISHNG ©F hFtiBgBRAW NGS 13

WO 2005/ Q90315 P S200510Q8339 Figure 1 shaows schemat iy of the protocol
to detertine vpkgéyi’l ancﬂéﬁr&%ﬁ?’@’é’ﬂb&n&ﬁ aﬁs&@@vg‘{ﬁﬁﬂn g“gﬁa '%iq‘jﬁreéc each show
the effect in éthbr HanGRdirdgerd RAdM R‘*‘éf@%rpﬁbﬁﬂﬁﬁtﬁkéﬁ&?émﬁ@r\ki%ﬂ'@ or ect al

bal | oon distention follow ;% zynosan. 5 DETAI'LED DESCRI PTI ON OF THE

| NVENTI ON Enbouitragen atasm te whigh they are betheattachad tovfaruve five éxs eighbrpounds

wherein 10 Rl.j 1e group consisting of hydrogen, Cl eal kyl,
aryl (C1. 4) al kyrlnl,‘aﬁ]b%ﬁé‘?ﬁ*e@%f%é%ﬁ 1. 4)al kyl ; wherein the aryl and heteroaryl

portion of aryl (Cl.4)alkyl and heteroaryl (Cl1_ 4)alkyl are optionally
substituted wth one to three Rl11 sybstit s endent | y;.sel ected from
The” or oD cdmerselatien bpmalogipu fneaa S iand NI Wheréin R S

hydrogen or Cy.salkyl;

and pharmaceutically acceptable enantiomers, diastereomers, racemates, and
salts thereof.
15

lllustrative of the invention is a pharmaceutically acceptable carrier and
any of the compounds described above.

20 The present invention is also directed to methods for producing the
instant compounds of Formula (l) and pharmaceutical compositions and

medicaments thereof.

The present invention is further directed to methods for treating opioid
25 modulated disorders such as pain and gastrointestinal disorders. Compounds
of the present invention are believed to provide advantages over related
compounds by providing improved pharmacological profiles. Further specific
embodiments of preferred compounds are provided hereinafter.

30
BRIEF DESCRIPTION OF THE DRAWINGS
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15 optionally substituted with one to two substituents independently sel ected
fromthe group consisting of Cl-4al kyl, ClAal koxy, and carboxy; carboxy; Cl_
4al koxycar bonyl ; Cl1-4al koxycar bonyl oxy; am nocar bonyl; CI.

4al kyl am nog’gfﬁﬁ%ﬁl ...C3_6c¢cycl oal kyl ami nocar bonyl ; hydroxy(Cl_

6) al kyl am noca 9?15 C6. | oaryl am nocar bonyl wherei n C6- POBUS1008/608389t i onal | y
20 substituted with carboxy or Cl.4al koxycarbonyl; heterocyclyl carbonyl;
cyano; hal ogen; Figurd 1l showged S6hematity of el patycol b detetrlihd Yigkerap nore than one
R11 is tetgroar | (optionally substituted with one to two Cl. 4al kyl

subst i t uent 8ypPer@gigesiigdatd- ani nocar bonyl wherein C6.16aryl is optionally
substituted with ' ; carbonyl. 25
Enbodi nents of t @E%g?éﬁtﬂpﬁ@éﬁé%ﬁgﬁ‘@m%% (I)%Fegtég@ ouﬁ%éﬁ\l}\%%rei n RLis
sel ect ed fr byperalgegicoeppensestostologetal balbahodistebtia folipalihgy Eympgan.di nyl (CL_

4) al kyl , and furanyl (Cl. 4)al kyl; wherein C6.10aryl, pyridinyl, and furanyl
are opttonally substituted with one to three RI1 substituents independently
selected 30 fromthe group consisting of Cl.3al koxy; tetrazolyl; carboxy;

Cl. 4al koxycar bonyl ; am nocar bonyl ; Cl. 4al kyl am_nocar bonyl ;

C3_6c¢cycl oal kyl-ani nocar BERAILEDRESERIPHOM OF THEANVENHOMN Ny ;

C6. 10aryl am nocar bonyl wherein C6. loaryl is 14 WO 2005/ 090315

PCT/ US2005/ 008339 optionally substituted with carboxy or Cl-4al koxycarbonyl ;
mor phol i n- 4- yl| cEntbmdithentsyofitioe plesentiementiondintlutié thaseocarhpounyds whereirded t hat

t hat th R11 is C6 1l0aryl anj b . .5, Enbodi t f th
pr esent 1P B SHorE o e GrouPToRBHRGIST GWREPESTh Crealivd UK GLURIYE rom ¢ he
group consi %hﬂmﬁtﬁbaﬁrﬂ@?_\daﬁi@]ﬁ- 3)al kyl, pyridinyl(ClL.3)al kyl, and

furanyl (CL. 3) al kyl ; wherei n phenyl, pyridinyl, and furanyl are optionally
subst i t ut ed Whierein s atyh apd heterrarys perionof api (€ isirlied andditerpand(Cect ed from t he

group consi sti f ok Sft?m. h Lhocar bonyl ; 10
hydr oxy(Ci - 4) a‘lr?%s fﬁg#8§§$%&%WRSE'&§%§ﬁb¥é%tnocgg)t%ngﬁﬁé\mlé%n Cr10Oaryl is
optional |y sulati¢éperdentiwistlectstd fiomythe grdtip consisting oGy gaikbxy;heterdeanyl n- 4-

I | ; chi i ; ifl h - Cl-gal k | ;
vl carbonyl R iy LSRitoh i Sy TR i, SR AN S Wit

from the group consisting of Cy4alkyl, C14alkoxy, and carboxy; carboxy; Ci.

salkoxycarbonyl; Cs.4alkoxycarbonyloxy; aminocarbonyl; Ci.
salkylaminocarbonyl; Cs.scycloalkylaminocarbonyl; hydroxy(C;.
g)alkylaminocarbonyl; Cs.10arylaminocarbonyi wherein Ceg.1oaryl is optionally
20 substituted with carboxy or C.salkoxycarbonyl; heterocyclylcarbonyt; cyano;.
halogen; trifluoromethoxy; or hydroxy; provided that no more than one R'"is
heteroaryl (optionally substituted with one to two C,.4alkyl substituents); Cs
sparylaminocarbonyl wherein Cg qcaryl is optionally substituted with carboxy
or Cysalkoxycarbonyl; or heterocyclylcarbonyl.
25
Embodiments of the present invention include those compounds wherein
R'is selected from the group consisting of Cg.10aryl(C1.4)alkyl, pyridinyl(C.
s)alkyl, and furanyl(C44)alkyl; wherein Ce_yparyl, pyridinyl, and furanyl are
optionally substituted with one to three R'! substituents independently selected
30 from the group consisting of C+.aalkoxy; tetrazolyl; carboxy; Cs.4alkoxycarbonyt;
aminocarbonyl; Cq4alkylaminocarbonyl; Cj.scycloalkylaminocarbonyl;
hydroxy(C+.4)alkylaminocarbonyl; Cs.1parylaminocarbonyl wherein Ce.qparyl is

14



provided that that no nore than one Rl1lis Cr |oaryl am nocarbonyl. 15

Enbodi nents of the present invention include those conpounds wherein Rl

i s. phenyl net hyl , pyridinyl methyl, or furanyl nethyl; wherein phenyl,

pyri di nyl, %nd furanyl are optionally substituted with one to three Rl11
subst it uent YO ¥EPHAGent |y sel ected fromthe group consPGL/usaosxosszet hoxy:;
tetrazolyl; cyclopropyl am nocarbonyl; (2-hydroxyeth-1-yl)am nocarbonyl; 20

net hoxycar beplibnalghibytiatedWrRER oMas L alkoxyaetonyl; hogiHotigaal | y substituted
wi t h carboxy; norpholin-4-ylcarbonyl; and carboxy; provided that that no nore

than one R1YIGREQ5Scypae: htlegsn: and trifluoramethaxyt Brayidedibahthat Bamergvent i on

I ncl ude tho 4l Wnéq_ﬁi ' Is a substituent selected fromthe
group consi ?ﬁﬁgﬁ%s ﬁg?@ﬂ&e l,%ln@ﬁéﬁl}kyl ,|' hydr oxy( Cla) al kyl , and
phenyl (C1. 6) al koxy(C1-4)al kyl; wherein said phenyl is optionally substituted
with one_to two substj tuent i ndepepdently sel ected fromthe, group.
consi sti Rg of c1.§§§r%{'m?“*éf§§%ﬁ’ R ,"P'"H%ﬁ'%'k'{),c'”@?i'ﬁ%s,e W'UB?W,‘dg‘f{ﬁ%rDPH‘, br ono,
trifluoromeRiyd selapddtffdnh thePgRUPtddMsisting P plsrid ARiK, &jridiﬁwmfaﬁa‘fm,t
i nvention include those conpounds wherern R2 'is selected fromthe ‘group
consi sti ng @ndiymny§ens)atkl: eheseirynhenyl pywlingoand oany arepptisraltys/ 008339
Enbodi nent s : ' 100, rein R2is
hydr ogen or Srqté?tﬁgféd R{gﬂﬁﬁ@%gﬂl %ﬁ?g o#hqﬁﬁ@%&?&éﬁ?&r@@%ﬁ%@%%@&%t hose
conpounds wigesup consisting ok Gisakkoky; tEtrazelyin€atoycifalkyieminoearsonyl; nvent i on
I ncl ude { hose co un wher ei A-B of ring a-1.is selecfed fromthe group
consi sti'Mg . | et 14 I ncl ude

1h° B R o B RS R Grerp SR e bR SheToI oeteedb
those _conpowwéna\nemsfnutéwnﬁfcamd&g ot Ch 4hikoRydarb&APROAbARtMliA-@f the present
i nvention include’those conpounds wherein 15 R3 is one to two substituents
i ndependent IYicaskonyttaldpror fuaroniiflyewmetboxys iCaualkgxycarbonyl; and carboxy;

provided that that no more than one R's Cs.10arylaminocarbonyl.

15 Embodiments of the present invention include those compounds wherein
R'is phenylmethyl, pyridinylmethyl, or furanylimethyl; wherein phenyl, pyridinyl,
and furany! are optionally substituted with one to three R'! substituents
independently selected from the group consisting of methoxy; tetrazolyt;
cyclopropylaminocarbonyl; (2-hydroxyeth-1-yl)aminocarbonyl;

20 methoxycarbonyl; phenylaminocarbonyl wherein pheny! is optionally substituted
with carboxy; morpholin-4-ylcarbonyl; and carboxy; provided that that no more
than one R''is phenylaminocarbonyl.

Embodiments of the present invention include those compounds wherein
25 RZis a substituent selected from the group consisting of hydrogen, Cqalkyl,
hydroxy{C1.4)alkyl, and phenyl(C1.s)alkoxy(C.4)alkyl;
wherein said phenyl is optionally substituted with one to two substituents
independently selected from the group consisting of C4.3alkyl, Cq.aalkoxy,
hydroxy, cyano, fluoro, chloro, bromo, trifluoromethyl, and trifluoromethoxy.
30
Embodiments of the present invention include those compounds wherein
R?is selected from the group consisting of hydrogen and Ci4alkyl.
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of Cl.eal kyl, halogen, and aryl; wherein aryl is optionally substituted with
one to three substituents independently selected fromthe group consisting
of halogen car boxy, am nocarbonyl, G .3al kyl sul fonyl am no, cyano, hydroxy,
am no, H@f%%ﬁ@glﬂ no, and (G _3al kyl)2am no. 20 Enbodi nents of the present
|nvent|on i Sse conpounds wherein R3 is one to PADUSMbSE8IENt S

i ndependently selected fromthe group consisting of Cl_3al kyl, brono, and
phenyl ; wherein phenyl is optionally substituted with one to three
substituents |ndependentgé selected fromthe group consisting of 25 chloro,
fluoro, iodo, caFpdhogime mfémpwntlnaﬁmtlcvylanblderﬂmﬁjwmn@@ndﬁWhar@upresent
i nvention |@ghgﬂ §8§%¥ unds wherein R3 is one to two substituents

i ndependent |y se rom he group consisting of nethyl and phenyl;
wher ei n phenyl is optlonally substituted with one to three 30 substituents

i ndependgntly selected fromthe group, consi sti f chloro a car boxy. 16
WO 20051800315 PEFIOSIDEBRGTdREprese @Mﬁmﬂ'90@‘83?%9%?%9%"(?%\0’%@%

i ncl ude thosg c;pﬁpézqmds wherein at |east one R3 substituent is phenyl.
Enbodi nment s P present invention include those conmpounds wherein 5 R3 is
a substituent selected fromthe group consisting of nethyl and phenyl

optionally substigtuted with_.Qne to t stit sel ected
from the group Fﬁ'ﬂ%‘%‘@?‘?ﬂﬁ 053"%8[98?98@?@”‘@%'88@&%9 g?’ﬁBﬁ So‘F’M?r‘?éf' pr esent
invention i AcBudeingkeses salerted idsn tregreup condisfidg OSNG afdQ-N. opti onal |y
substi tﬁéEd with one to three R41 substituents 1ndependently selected from

the gro consi sting of (Cl 3) al kyl, (Cl 6) al koxy, phenyl (C1_6) al koxy
hydroxy; hal ogengpf ﬁ&'cﬁ%e ?FE&H mcﬁ&e thosd derh ACEh

(Cl1l_sal kyl ) 2am nocar bony etefocyclyl car onyl" wherein e erocyc Iy is a
5-7 menber ed\-Biaf ringeni i®NEG ni ng ring and said heterocyclyl 15 is attached to
the carbonyl carbon via a nitrogen atom carboxy; and cyano; provided that
no nore than one R41 substituent is formnylam no, am nocarbonyl,

Embodiments of the present invention include those compounds wherein
15  RZis one to two substituents independently selected from the group consisting
of Cysalkyl, halogen, and aryl; wherein aryl is optionally substituted with one to
three substituents independently selected from the group consisting of halogen,
carboxy, aminocarbonyl, Cq.salkyisulfonylamino, cyano, hydroxy, amino, Cs.
salkylamino, and (C4-zalkyl).amino.
20
Embodiments of the present invention include those compounds wherein
R®is one to two substituents independently selected from the group consisting
of C.salkyl, bromo, and phenyl; wherein phenyl is optionally substituted with
one to three substituents independently selected from the group consisting of
25 chloro, fluoro, iodo, carboxy, aminocarbonyl, and cyano.

Embodiments of the present invention include those compounds wherein
R%is one to two substituents independently selected from the group consisting
of methyl and pheny!; wherein phenyl is optionally substituted with one to three
30 substituents independently selected from the group consisting of chloro and

carboxy.
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Cl. sal kyl am nocar bonyl , (Cl_5al kyl ) 2am nocar bonyl, heterocyclyl carbonyl,

hydr oxy, carboxy, or a phenyl-containing substituent. 20 Enbodi nents of the
present invention include those conpounds wherein R4 is phenyl substituted
wi th one to&‘hp E§09R41 substituents independently selected fromthe group
consi sting Of {" 985131 kyl , (CL. 3)al koxy, phenyl (Cl_ 3) aPRDYS200150d339X Y,

Cl _5al kyl am nocar bonyl, and am nocarbonyl; provided that no nore than one R41

substitutent is EmMbvRERE™S the gﬂasﬁﬁi_ iybstioriaeiads eyde cordpolntd Whareirpr a
nbodi ments of the present invention include

phenyl - cont aj hi ng substituent.

t hose corrpoﬂhl?@saﬂé‘? §§ﬁub$tﬁuer§ iBREAYPY! substituted at the 4-position with
hydr oxy, C1. 3al kyl am nocarbonyl, or am nocarbonyl, and optionally
substituted with one to two substituents 30 i ndependently selected fromthe
group consi sti ngEofbadimants,of it heegnt inmentidreingiyte tiyosel Corm A3/ 0Se 1 5

PCTI US2005/ Q38339 odi nents. of the present .invention jinclude those
conpound wﬁ 1Bf ﬁupgtﬂagr%psgqé?d gﬂﬂktﬂ“?tdi?lé%c%?s'#wg %trB%@V{ ?%ipa?'?% hydr oxy,
Cl. 3al kyl amopaémdliy@ibstitutad wioRB &6 k@ Bibstit@drels Aidpendbhtly Sélbetbl tftoned Wi th
one to two nethyl substituents. 5 Enbodi nents of the present invention

i ncl ude t hodhe gowpsangisting of ehlaro aad rarbeKknyl substituted at the 4-position
w th hydroxy, Cl.3al kylam nocarbonyl, or am nocarbonyl, and substituted at
the 2- and 6- positions with nmethyl substituents. 10 Enbodi nents of the

present inventi oEmbuodimdetstdidise presepbinndstioshiaciede thé#e campyuhdsgeherein net hyl .

s hydr 8en R i5:aereRa pPLoGRIY S EEL AR oo dntaR 1t nSHERL WS se compounds
wherein  R6jAdepandeReselettedBlonY the group consisting of (C1.s)alkyl, (C1.s)alkoxy,
phenyl(C4.g)alkoxy; hydroxy; halogen; formylamino; aminocarbonyl; C4.
salkylaminocarbonyl; (C+.salkyl);aminocarbonyl; heterocyclylcarbonyl wherein
heterocyclyl is a 5-7 membered nitrogen-containing ring and said heterocyclyl
16 is attached to the carbony! carbon via a nitrogen atom; carboxy; and cyano;
provided that no more than one R substituent is formylamino, aminocarbonyl,
C1.salkylaminocarbonyl, (C4.salkyl);aminocarbonyl, heterocyclylcarbonyl,
hydroxy, carboxy, or a phenyl-containing substituent.

20 Embodiments of the present invention include those compounds wherein
R*is phenyl substituted with one to three R*' substituents independently
selected from the group consisting of (C4.3)alkyl, (C1.3)alkoxy, phenyl(C.
s)alkoxy, hydroxy, Cs.galkylaminocarbonyl, and aminocarbonyl; provided that no
more than one R*' substitutent is aminocarbonyl, C.salkylaminocarbonyl,

25  hydroxy, or a phenyl-containing substituent.

Embodiments of the present invention include those compounds wherein
R'is phenyl substituted at the 4-position with hydroxy, C4.3alkylaminocarbonyl,
or aminocarbonyl, and optionally substituted with one to two substituents
30 independently selected from the group consisting of methyl, methoxy, and
benzyloxy.
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20 Enmbodi nents of the present invention include those conpounds wherein R6
I s hydrogen. Enbodi nents of the present invention include those conpounds
wherein R is hydrogen or nethyl. 25 Enbodi nents of the present invention

i ncl ude tho§§1c§§Pounds wherein R is hydrogen. Enbodi ments of the present

i nvention i VR H3se conpounds wherein 30 Ra and Rb BCEPUSMOR@eIssdent |y
sel ected fromthe group consisting of hydrogen and Cl.3al kyl; or, when Wand

Ro are each ot heEnid@ﬂﬁmébﬂdrd_?%?é‘P@seﬁtl‘rn@entﬁirhﬁémaé&ﬁ&é’éomﬁ’@ﬁﬁul@mﬁfe
optionally tggken together with the nitrogen atom 18 WD 20051090315

PCT/ US2005/ H0éspleny subgtitetediat dhe 4rmesition ivitx hyskmeat Groalkylaminogearpenylo seven
menber ed no oA Wi ' ' r%it% i i on include those
conmpounds ﬁggﬂd@bé@ﬂ%ﬂnﬂﬁg?gﬁ et@etﬁ%gﬁtthﬁ{/ ygﬁvgg@%ﬁﬁ met hyl .

Enbodi ment s substithentpr esent i nventi on i nclude those conpounds wherein Wand Rb
are each_hydrogen. 10 Enbodi nents of the present invention include those
corrpo‘undg wherein LisO Enbodinents of the present invention include those

conpounds that agembdeiRefBioftie pRRbHt INFent®? inHiade MoseesApburkiy whéeh 15
Enbodi nents qgf the present invention |Include those conpounds that are

present in ﬂ?néﬂ Phemyhsulbstitutgdrad theA-position yyithchydsexy, €a-splkylastinocarbenyli on
I ncludes cogpaHftatborhP! 4Ry Sutlstifthdd at t7e 2- dnaB- \PsitidhBvith matnls
substituents.
10
Embodiments of the present invention include those compounds wherein
R®is hydrogen or methyl.

Embodiments of the present invention include those compounds wherein
15 R%is hydrogen.

Embodiments of the present invention include those compounds wherein
R®is hydrogen or methyl.

20 Embodiments of the present invention include those compounds wherein
R®is hydrogen.

Embodiments of the present invention include those compounds wherein
R’ is hydrogen or methyl.
25
Embodiments of the present invention include those compounds wherein
R’is hydrogen.

Embodiments of the present invention include those compounds wherein
30 R?*andRP are independently selected from the group consisting of hydrogen
and Cs.;alkyl; or, when R? and R® are each other than hydrogen or C1-6
alkoxycarbonyl, R? and R® are optionally taken together with the nitrogen atom

18



RA'Y ORS 20 RemINRb Forrmula (la) wherein: RL is selected fromthe group
consi sting of hydrogen, G _sal kyl, aryl (Cl-4)al kyl, and
het eroaryl (G -4)al kyl; 25 wherein the aryl and heteroaryl portion of
aryl (Cl.4)al kyl and heteroaryl (C. a)alkyl are optionally substituted with
one to thre& ROYBAVS; t uent s i ndependently sel ected fr opCT/AIS2005/098539
consisting of Cl_6al koxy; heteroaryl optionally substituted with one to two
subst i t uent fo WARARRSEERY both aBREE th AIMUIADRNNRATABMBETAHR3ABEYNEB339  from
t he group consisting of Cl4al kyl, C1.4al koxy, and carboxy; carboxy; CI.
4al koxycar b8RA§ oxy; Cl1. 4al koxycar bonyl; am nocarbonyl; C1_
4al kyl am nocar bonyl ; C3. 6cycl oal kyl am nocar bonyl ; hydr oxy(Cl.
6) al kyl am nocar bonyl ; C6. loaryl am nocar bonyl wherein C6.loaryl is optionally
ﬁ isubsti t ut e§| Wi Emhoﬁglmm; o@tf:j%h dbhbiny@mrdmhmugelﬂﬁjsercmumwdsaﬁmw; cyano;
al ogen; _trifl uqrgmet hoxy; an oxy; provided that no nore than one R11
is heter%arh an@&gi%ﬁmqeyem%ﬂx %Xi{rﬁag’w’?ﬁ‘emi’g to two Cl.4al kyl
substituents); C6.loarylam nocarbonyl wherein C6loaryl is optionally
substituted with carboxy or Cl4al koxycarbonyl; or heterocyclyl barbonyl; 10
R2 is sel ected fFEoodinenissfithepiesent inventish inglude rase @mpeunds whergiy oxy ( C1.
4) al kyl, anga I Cl. 4)al kyl; wherein said phenyl is optionally
substi t ut edg{vm%ﬁrﬁgr?ggégg%m&%@é&ti tuents independently selected fromthe
group consisting of Cl.3al kyl, CI1.3al koxy, 15 hydroxy, cyano, fluorine,
chlorin brom ne, trjfluor thyl, and frifluqgronmethoxy; R3 is one to two
subst i tﬁ nts i ndgﬁmgﬂ?'l"@ Oggf%E Hnt"f‘?ﬂ?ﬂtﬂﬁb‘"@Pgﬁ QEFQraPQUNs Wherein 6al ky| |
hal ogen, ang;ag/l; wherein aryl is optionally substituted with one 20 to
t hree substituents independently selected fromthe group consisting of

Embodiments of the present invention include those compounds that are
present in their RR, SS, RS, or SR configuration.

15
Embodiments of the present invention include those compounds that are -
present in their S,S configuration.
An aspect of the present invention includes compounds of Formula (1a):
R2
R1\ )\<N7
N ——R®
N)
R4/\(l§o e
20 R R

Formula (la)
wherein:
R'is selected from the group consisting of hydrogen, C.salkyl, aryl(C1.4)alkyl,
and heteroaryl(C1.4)alkyl;

25 wherein the aryl and heteroaryl portion of aryl(C+4)alkyl and heteroaryl(C.
a)alkyl are optionally substituted with one to three R* substituents '
independently selected from the group consisting of C.salkoxy; heteroaryl
optionally substituted with one to two substituents independently selected
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hal ogen, carboxy, am nocarbonyl, C1.3al kyl sui fonylam no, cyano, hydroxy,
am no, Cl.3al kylam no, and (C 1.3al kyl)2am no; R4 is C6.loaryl optionally
substituted ES one to three R41 substituents 25 i ndependently sel ected
fromthe grg)@pl & Sting of (CL.3)alkyl, (Cl. 6)al koxyPCT/US2005/008339
phenyl (Cl- 6) al koxy; hydroxy; hal ogen; for nyl am no; am nocar bonyl ;

Cl. 6al kyl am ndesn mgioup(&hs@ﬂhgbr mﬂwoe@mw and *mﬂﬁmcwﬂbbkﬁawbony'

wherein heterocyclyl is a 5-7 nber ed nltro en- containing ring and said
het erocycl yl i+dkaxyearheaylosy: &eawxwwns&,aarn@ﬁcwowbca nitrogen atom

boxy; and / ded t hat
mor e t han-one ERYPTpStarBth o dpiaknatifocsrdin, Riiegpc pr ov! ded that mo
ﬁ:, aBaI kyl am Bcu)aikjdaqucaﬂﬁn_yBaIs&yarmemmmhommrvghe,reihél’aroaxyyblqutiogalbpnyl

I oxy, - car pno U rogen or
et hyl Y Sand %%EF'%‘E?Q?WBE f#‘Béé?’i'u%‘?"Yén“ei Wﬁvﬁapborocﬂéxa and Rb
are each ot hq{alééﬁﬁtﬂ‘ﬂ(ﬁfr@lﬁ@fhoxﬁearﬂﬁﬁ% wpeo\ﬂeéd e infoymbk@aniopaarfer with

the nitrogen atomto whi are attached to forma five to seven

10 menber ed nofbeiprpawyl NH%QHEW$HM%WHDW649 yo oealybpibstituents)i oner s,
di ast 'C h f th
ot osent | nveniSoRETEt saBSf bR CoRRRRls oPtepaPbisuARASHn P [ 1o

sel ect ed fr om ddneoxy ou® atkuxiysaibogylpbr Reteidbyclybaeiony);al kyl , pyri di nyl (O _

4) al kyl , .and furanyl (G -4)al kyl; wherein CB_10aryl, pyridi nyI , and furanyl
are Wonal |y substituted with one to three Rii substituents independently
20 sel ect ed Nzﬁs)%lb&@dgfdwﬂwé@@ﬁb%hgﬁtlﬁﬁ of Hydrag&® 0s.4aliéA, WE?&MQ car boxy;

Cl_ 3al koxycarbonyl ; ‘am nocarbonyl ; Cl4al Kyl am nocar bony

3al kyl ani nocar&)@ihyﬁl ang-gheayl(GealkriGi-natk bony! :  hydr oxy( Cl
4) al kyl am n % éﬁlﬂ 1}(,?5 stip optionally
substi t ut ed%vm E%Rc@élrdo%xy %@%%m%%car%a ‘Wﬂe& nmor phol 1 n@ﬁ%'eptszr bonyl ;
independently selected from the group consnstmg of Cq.zalkyl, Cs. 3alkoxy.
16 hydroxy, cyano, fluorine, chlorine, bromine, trifluoromethyl, and
trifluoromethoxy;

R3is one to two substituents independently selected from the group consisting
of C1.salkyl, halogen, and aryl; wherein aryl is optionally substituted with one
20 to three substituents independently selected from the group consisting of
halogen, carboxy, aminocarbonyl, Cy.zalkyisulfonylamino, cyano, hydroxy,
amino, Ci.zalkylamino, and {C4.zalkyl),amino;

R*is Cg.1aryl optionally substituted with one to three R* substituents
25 independently selected from the group consisting of (C1.3)atkyl, (Cx.
s)alkoxy, phenyl(C1.¢)alkoxy; hydroxy; halogen; formylamino;
aminocarbonyl; Cq.salkylaminocarbonyl; (C4.salkyl);aminocarbonyl;
heterocyclylcarbonyl wherein heterocyclyl is a 5-7 membered nitrogen-
containing ring and said heterocyclyl is attached to the carbonyt carbon
30 via a nitrogen atom; carboxy; and cyano;

20



25 cyano; hal ogen; and trifl uoronethoxy; provided that no nore than one Rii
Is CB_loarylam nocarbonyl; R2 is hydrogen or G .4alkyl; 30 R3is one to two
substituents i ndependent |y selected fromthe group consisting of Cl.3alkyl,
br ono, and wherein phenyl is optionally substituted with 21 WO
2005/ 090315 é?alsiu?b%oa 008339 one to three substituentBCT/HsROpR08E3Nt | v

sel ected fromthe group consisting of chloro, fluoro, carboxy,

ani nocar bonydrovided tieat ananof¥thh dieerRY Isubstitaéntlis ferthybarhmop Bminctdrberge, R41
substituent s in ndent | % 5 selected fromthe g L COI’ISI st| ng of
(CL. 3) al kyl ,Cre@ Y%MP%@(P NYhmealikyamispaanegRyl, ﬂ&ﬁgﬁ’ lcarbonyl,

oL L ARRBSPENory ) BLAIESHBRIG upsRIgiec thal  no rore than one

phenyl - cont ai ni ng substituent; 10 R5 is hydrogen; Re and Rb are i ndependently
hydr ogen or , ceutically acceptable enantioners,

di asteregner@gmjé'géﬁgg?ﬁghgﬁ 15 salts thereof. Another aspect of the
present invention is directed to a conpound of Fornula (I a) wherein: 20 Rl
is selected fa[ om the group consisting of phen C13) al k

pyri di nyl (CRAM fkyare Inawwdﬁnéww(i@mp@r@wam»(mr éﬂ"?ﬁfbéeﬁw R°ay® paghy| , and
furanyl are op | tuents

i ndependent |y Es){ egidenéh%d?o t%?ﬁ%ﬂ% Caﬂ@ﬁgl{iﬂék@b%@%ﬁ:ﬂ@%é tetrazolyl,
C3_scycl oal kyl alhmgenarcdmrhqwmcmwlqubﬁm aljaehkg taformoa five dmgéven

C&lOaryI m nocar hgn V\,herel C8. 10aryl 25 is optionally substituted wth
car boxy r c144] eg%;%t g;l Sbhol I n-4- ylcarbonyl; chloro; fluoro;
trifluoronmethoxy; and car boxy R2 is hydrogen or net hyI 30 R3is one to two

substituents independently selected fromthe group consisting of nethyl and
phenyl ; wher@thpigiErageutieallyaceeptatle esaniamers: diastgreemers reaeemates, and

salts thereof.

16 Another aspect of the present invention is directed to a compound of

Formula (la) wherein:

R'is selected from the group consisting of Cs.sparyl(C1.4)alkyl, pyridinyl(C1.
s)alkyl, and furanyl(C.4)alkyl; wherein Cs.oaryl, pyridinyl, and furanyl are
optionally substituted with one to three R substituents independently

20 selected from the group consisting of C1.salkoxy; tetrazolyl; carboxy; C1.
salkoxycarbonyl; aminocarbonyl; Ci.4alkylaminocarbonyl; Cs.
salkylaminocarbonyl; Cs.gcycloalkylaminocarbonyl; hydroxy(Ci.
s)alkylaminocarbonyl; Cg.1oarylaminocarbonyl wherein Cg_1oaryl is optionally
substituted with carboxy or Cq4alkoxycarbonyl; morpholin-4-ylcarbonyl;

25 cyano; halogen; and trifluoromethoxy; provided that no more than one R is
Ce-1parylaminocarbonyl;

R?is hydrogen or C4alkyl;

30 R3is one to two substituents independently selected from the group consisting
of Cy.aalkyl, bromo, and phenyl; wherein phenyl is optionally substituted with

21



WO 2005/ 090315 PCT/ 1JS2005/ 008339 three substituents independently sel ected
fromthe group consisting of chloro and carboxy; R4 is phenyl substituted at
the 4-position with hydroxy, C'al kylam nocarbonyl, 5 or am nocarbonyl, and
optionally gﬁgﬁ)%ﬁgt ed with one to two substituents independently selected
fromthe gr 1St ng of methyl, nethoxy, and benzyPGRYS20RG008339hydr ogen;
10 Wvand Rb are each hydrogen; and pharmaceutically acceptabl e enanti oners,

di ast er eoners, oﬁ@t@&ﬁﬁ@@bsﬁﬂ.ﬁén@ﬁh%ﬁeﬁd&ﬂl?@%ied&d ﬁ@ﬁithergr@u@@drhaﬁirtg i s
directed to conpounds of Formula R2 N31 NR3-2 L RSN R4l RaRb

Fornul a (1 b) ¢ofEhigrer fasoi earbasy, &WBW%QE‘V'O@"Q fYaNq:nventi on the vari abl es

are as previously defined. In another enbodi nent of the present invention L

is oxygen and Rl, R2, R3-1 R3.2, R5, Ra, Rb, and R4l are dependently

sel ected fr dthig peemyl eubstltmdswlﬂ't om@tmﬁhreé B‘*rmmwtuenfsgmmeﬁ@mmgos 15

g C‘é’/ (ljJ ISr2T8 ﬁ;?ois?e?fect% grom the group consnst2 ing of (%1 3)a &) 3)a%koxy p gﬁyrl&f) nyl -
a)alkoxy, hydroxy, Cs.salkylaminocarbonyl, and aminocarbonyl; provided that
no more than one R*' is aminocarbonyl, C1.salkylaminocarbonyl, hydroxy, or

a phenyl-containing substituent;
10  R®is hydrogen;
R®and R® are independently hydrogen or methyl;

and pharmaceutically acceptable enantiomers, diastereomers, racemates, and
16 -salts thereof.

Another aspect of the present invention is directed to a compound of
Formula (la) wherein:

20 R'is selected from the group consisting of phenyl(C1.)alkyl, pyridinyl(C1.3)alkyl,
and furanyl(C43)alkyl; wherein phenyl, pyridinyl, and furanyl are optionally
substituted with one to three R'" substituents independently selected from .
the group consisting of C4_salkoxy; tetrazolyl, Cs.scycloalkylaminocarbonyl;
hydroxy(C1_4)alkyIaminocarbonyh Ce,1oaryléminocarbonyl wherein Ce-maryl

25 is optionally substituted with carboxy or C44alkoxycarbonyl; morpholin-4-
ylcarbonyl; chloro; fluoro; trifluoromethoxy; and carboxy;

RZis hydrogen or methyl;

30 R?®is one to two substituents independently selected from the group consisting
of methyl and phenyi; wherein phenyl is optionally substituted with one to
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| phenyl met hyl nmethyl phenyl H H am nocarbonyl H 2-Cyano- phenyl
2,6-dimethyl-4- 2 nmethyl nethyl phenyl H H am nocarbonyl H 2-Brono-phenyl
2,6-dinmethyl-4 3 nmethyl methyl phenyl H H am nocarbonyl H 3-Carboxy-4

met hoxy- phe% 4 nmet hyl nethyl phenyl H H 4-am nocarbonyl H 3-Carboxy-4

met hoxy- phemH 229809 5hy1 H phenyl H H 4- am nocar bonyl H PG¥/Cszobsioog33
nmet hoxy- phenyl 2, 6-di net hyl - 6 nmethyl H phenyl H H am nocarbonyl H 3
Met hoxycar bonwhreésumm@fws |n2196eﬂzﬂéi’&¥yf‘§é|leded ﬁoﬁhﬁ@?rﬁ@é bbhhsnéhdﬁ"@fnw H H
am nocarbonyl H 3-(1 Htetrazol-5 yl)-4-nmethoxy- Z, 6-dinethyl™-

phenyl net hyl reRpIansk@@iheX¥ H ami nocar bonyl H ~ 3 Met hoxycar bonyl
2, 6-di methyl -4- 9 phenyl net hyl nethyl phenyl H H am nocarbonyl H 3-Met hoxy
car bonyl - 2, 6 di met hyl -4- 10 phenyl net hyl nethyl naphthal en-1-yl HH

am Eocr:]alr bon)R |s-pr|1|3al}|ﬂlaubshtyted?t6h@|l4rpﬁshk)h Wﬁthliiydlbl&‘snﬂﬁﬂtléyidmlﬁabémbnyl
napht ha ami nocar
phgnyl meg hyl ngtmpoﬁa'@'ﬂp%'r BBEQ@P”W sl‘-lggﬁﬂ“?ﬁ%‘émlﬂ)%ﬁl 0 gﬁo SZLSt'tue”tS

independently selected from the group consisting of methyl, methoxy, and
benzyloxy;

R®is hydrogen;
10

R?and R® are each hydrogen;

and pharmaceutically acceptable enantiomers, diastereomers, racemates, and

salts thereof.
15
Another embadiment is directed to compounds of Formula (Ib):
NJY I
@/:i
Formula (Ib)
20

wherein in one embodiment of this invention the variables are as previously
defined. In another embodiment of the present invention L is oxygen and R,
R? R*", R*2 RY, R? R, and R*' are dependently selected from the group
consisting of:
25
Table|

23



24 WD 2005/ 090315 PCT/ US2005/008339 Cpd R R2 R3-1 R3-2 R5 R41 Red Rb

4- Car boxy- 2, 6-di nethyl -4- 13 phenyl net hyl nethyl naphthal en-1-yl HH

am nocar bonyl H 3-Methoxy-4 carboxy- 2,6-dinmethyl-4- 14 phenyl net hyl nethyl
phenyl H H 3{8 nocar bonyl H 3, 4-D hydroxy- 2,6-dinethyl-4 15 phenyl net hyl
met hyl phenyi® #"¥°M4droxy H Piperidin-4-yl 2, 6-di net hyl parusBosresiegl net hyl
phenyl H H hydroxy H 3-Methoxy carbonyl -4- nethoxy-- 2,6-dinethyl-4- 17
phenyl et hyl met hyl phenyl H H am nocarbonyl H 3-Carboxy-4 nethoxy-

2, 6-di net hyl -4- 18 phenyl net hyl nethyl phenyl H H am nocarbonyl H

3,4-Di net paxy- 2, 6-gh et hyl -4k phenyl gaithyl ey |ns3- br onpgahenyl Hde

ani nocar b6 —4=D{1e 6—eh+rethy reny e thyH—n v
3- car boxyphenyl H H ami nocarbonyl H 3, 4-Di met hoxy- benzyl oxy- 2, 6-dinethyl -4
21 phenyl net hérAWEloﬁWb%‘Mbnyl H H hydroxy H 3, 4-Di net hé)@zdm@tbﬂ%ocar bonyl

2, 6- di et hyl - 4-phEnylnethyl metmgthyhet hyl ppeeylyl H H anfinoestinesarbomyl H

3, 4- Di et hoxy- 2, 6-di net hyl -4- 24 phenyl net hyl net hyl 3-cyanophenyl H H

am nocar bonyl 24Cyan6-phiengk hyl - 4 25 | sopropyl H qui noxal pig-8imethjet-H hydroxy H

- o - 4 A
A= O XY - = O

2 methyl methyl phenyl H H aminocarbonyl H
2-Bromo-phenyl 2,6-dimethyl-4-
3 methyl methyl phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy-phenyl
4 methyl methyl phenyl H H 4-aminocarbonyl H
3-Carboxy-4-
methoxy-phenyl
5 methyl H phenyl H H 4-aminocarbonyl H
3-Carboxy-4-
methoxy-phenyl 2,6-dimethyl-4-
6 methyl H phenyl H H aminocarbonyl H
3.
Methoxycarbonyl-
4-methoxy- 2,6-dimethyl-4-
7 phenylmethyl H phenyl H H aminocarbonyi H
3-(1H-tetrazol-5-
yi)-4-methoxy- 2,6-dimethyl-4-
8 phenylmethyl methyl phenyl . H H aminocarbonyi H
3-
Methoxycarbonyl- : 2,6-dimethyl-4-
9 phenyimethyl methyl phenyl H H aminocarbonyl H
3-Methoxy
carbonyl- 2,6-dimethyl4-

10  phenylmethyi methyl naphthalen-1-yl H H aminocarbonyl H

3-Carboxy- _ 2,6-dimethyl-4-
11 phenylmethyl methyl naphthalen-1-yi H H aminocarbonyl H

3-Carboxy- 2,6-dimethyl-4-
12  phenyimethyl methyl  4-chlorophenyl Me H aminocarbonyl H

24



3, 4- D net hoxy- 2, 6-di met hyl -4- 26 phenyl net hyl net hyl 2-bronophenyl H H

am nocar bonyl H 25 WD 2005/ 090315 PCT/ US2005/008339 Cpd R R2 R3.1 R3'2 R5
R4l Re/ Re 3,4-Dinethoxy- 2,6-dinethyl-4- 27 phenyl nmet hyl et hyl

2 cyanophenwofu%gm nocar bonyl H 3, 4- Di met hoxy- 2-am nocar bonyl

2, 6-di net hy :b‘ﬁenyl met hyl net hyl phenyl H H am nocB¢TUS20h5/048339

3, 4- Di et hoxy- 2, 6-di net hyl -4 29 phenyl net hyl nethyl 2-carboxyphenyl HH
am nocar bonyl H 3, 4-Di benzyl oxy- 2, 6-di net hyl -4- 30 phenyl et hyl et hyl
phenyl H H hydroxy H [1, 3] benzo 2,6-dinmethyl, 4 31 dioxal-5-yl nethyl phenyl
H H hydrog dH 4- Mgghoxy- 2, 6 di rret hyl -ﬁ-s132 ph B\2 qgthyl mﬁmyl pheIlRJuI
hydr oxy S—vethc eH-rrethy hyt—rethy i

hydroxy H 2, 4-D net hoxy 2, 6-di rret hyl -4 34 phenyl met hyI rret hy!| phenyl HH
hydroxy H 3, 4- Br&@80®y- 2, 6-di net hyl -4- 35 phenyl met h¢i6-dimsidy- H H
hydroxy H 43netlianylnetsily| methyl rreﬂhmthalenﬁ"ﬁw sdﬂv) dpy!| amipeeashonyH H hiddr oxy
H 3-fluoro, 4- 2,6-dinmethyl-4 37 |Isopropyl H carboxy-phenyl Me H hydroxy H
2- phenyl - 2, 6- cB-Mﬁtlhmty-ﬂ— 38 Isopropyl H ethylen-1-yl Me H hydroxy H

4- hydr oxynet hyl 2afbakyret hyl -4- 39 |sopropyl H phenyl M 6-timeiingdy H

14  phenyimethyl methyl phenyl H H aminocarbonyl H
3,4-Dihydroxy- 2,6-dimethyl-4-
15  phenylmethyl methyl phenyl H H hydroxy H
Piperidin-4-yl 2,6-dimethyl-4-
16 methyl methyl phenyl H H hydroxy H
3-Methoxy
carbonyl-4-
methoxy-- 2,6-dimethyl-4-
17  phenylmethyl methyl phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy- 2,6-dimethyl-4-
18  phenylmethy! methyl phenyl H H aminocarbonyl H
3,4-Dimethoxy- 2,6-dimethyl-4-
19  phenyimethyl methyl  3-bromophenyl H H aminocarbonyi H
3,4-Dimethoxy- 2,6-dimethyl-4-
20  phenylmethyl methyl 3-carboxyphenyl H H aminocarbonyl H
3,4-Dimethoxy- benzyloxy- ~ 2,6-dimethyl-4-
21  phenylmethyl methyl phenyl H H hydroxy H
3,4-Dimethoxy- 3-aminocarbonyl 2,6-dimethyl-4-
23  phenylmethyt methyl phenyi H H aminocarbonyl H
3,4-Dimethoxy- 2,6-dimethyl-4-
24  phenyimethyl methyl  3-cyanophenyt H H aminocarbonyl H
2,6-dimethyl-4-
25 [sopropyl H quinoxalin-8-yl Me H hydroxy H
3,4-Dimethoxy- 2,6-dimethyl-4-

26  phenylmethyl methyl  2-bromophenyl H H aminocarbonyl H

25



2,6-di nethyl -4 40 Benzhydryl H phenyl H H hydroxy H 26 WD 2005/ 090315
PCT/ US2005/ 008339 Cpd R R2 R3-1 R3-2 RR41 Re / Re 2,6-dinethyl-4- 41
| sopropyl H 4-cyanophenyl Me H hydroxy H 4-trifluoronmethyl 2,6-d inethyl-4 42
Benzyl net hwqqghen | H H am nocarbonyl H 3- trifluoronethoxy 2,6-dinmethyl-4
43 | sopropy W@K&F Me H hydroxy H 4- trifl uoromet hoxBCTZUS0eNos3NY| - 4 44

| sopropyl H phenyl Me H hydroxy H 3- nethanesu |fonyl 2, 6-d inethyl-4 45
| sopropyl H am nophenyl Me H hydroxy H 4(2- carboxyethyl) 2,6-dinmethyl-4 46
| sopropyl H phenyl Me H hydroxy H 3-am no-5- 2,6-dinethyl-4- 47 Isopropyl H
car boxyphe &I Me Hhydroxy H gzCarboxy- g2 6- di 3I:zyIR54- 48 phenyl et gyl
met hyl phehy -3¢y Car-bexy—26—tret-hyt—4—49-—phenytret-hyl—rethyl
phenyl H H car bo}c(lé' H 4-Carboxy- 2, 6-dinmethyl-4- 50 phenyl net hyl nethyl
phenyl H H ani #dBimshgxy-H  4- Met hoxy car bonyl - 2, 6- di nddngimednyl-4-
27  phenylmethyl methyl 2-cyanophenyl H H aminocarbonyl H
3,4-Dimethoxy- 2-aminocarbonyl 2,6-dimethyl-4-
28  phenylmethyl methyl phenyl H H aminocarbonyl H
3,4-Dimethoxy- 2.6-dimethyi-4-
29  phenylmethyl methyl 2-carboxyphenyl H H aminocarbonyl H
3,4-Dibenzyloxy- 2,6-dimethyi-4-
30 phenylmethyl methyl phenyl H H hydroxy H
[1,3]benzo 2,6-dimethyl, 4-
31 dioxal-5-yl methyl phenyl H H hydroxy H
4-Methoxy- 2,6-dimethyl-4-
32 phenylmethyl methyl phenyl H H hydroxy H
3-Methoxy- 2,6-dimethyl-4-
33 phenylmethyl methyl phenyl H H hydroxy H
2,4-Dimethoxy- 2,6-dimethyl-4-
34 phenylmethyl methyl phenyl H H hydroxy H
3,4-Dimethoxy- 2,6-dimethyl-4-
35 phenyimethyl H phenyl H H hydroxy H
~ 4-methylcarbonyi , 2,6-dimethyl-4-
36 isopropyl H phenyi H H hydroxy H
3-fluoro, 4- 2,6-dimethyi-4-
37 Isopropyl H carboxy-phenyl Me H hydroxy H
2-phenyl- 2,6-dimethyl-4-
38 Isopropyl H ethylen-i-yl -~ Me H hydroxy H
4-hydroxymethyl 2,6-dimethyl-4-
39 Isopropyi H phenyl Me H hydroxy H
2,6-dimethyl-4-
40 Benzhydryl H phenyl H H hydroxy H

26



51 phenyl met hyl nmet hyl phenyl H H am nocarbonyl H 3-Methoxy carbonyl -

2, 6-di methyl -4- 52 phenyl net hyl nethyl phenyl H H hydroxy H 27 WO

2005/ 090315 PCT/ US2005/008339 Cpd R Rz R3-1 R3-2 R5 R41 Rat Rb 1-Benzyl oxy
carbonyl - piperadi n-4- 2,6-di nmethyl-4- 53 ylnmethyl nmethyl phenyl H H hydroxy
H Fur an- 2- yWOROBYHIHEt hyl - 4- 54 nethyl nethyl phenyl H He¢iyusnsmossse
Furan-3-yl 2,6-dinmethyl-4 55 nethyl nethyl phenyl H H hydroxy H Cycl ohexyl
2,6-di methyl -4- 56 nmethyl methyl phenyl H H hydroxy H Pyridin-4-yl

2, 6-di net hyl -4- 57 met hyl met hyl phenyl H H hydroxy H 2,6-dinethyl-4 58

Benzyl me M2 H am nogasbonyl dd2 2s6-di meiayl -4- SgabBepzyl
met hyl 3-+Fterophen HO60 ; ——etethy=4-——60 v
3-cyanophenyl Me H hydroxy H 2,5- 2,6-dinethyl-4 61 Isopropyl H
di fl uorophenyl Me H hydroxy H 4- nethanesul fonyl 2,6- d?:@e@'ﬁ&ﬁthﬂ'%Z | sopr opyl
H phenyl MTH hythoprgpyi benzH oxy #:@yappophemy| -Me H hydroxy H
4-trifluoromethyl 2,6-dimethyl-4-
42 Benzyl methyl phenyl! H H aminocarbonyl H
3.
trifluoromethoxy 2,6-dimethyl-4-
43 Isopropyl H phenyl Me H hydroxy H
4-
trifluoromethoxy 2,6-dimethyl-4-
44 Isopropyl H phenyi Me H hydroxy H
3-
methanesuifonyl 2,6-dimethyl-4-
45 Isopropyl H aminophenyl Me H hydroxy H
4-(2-
carboxyethyl) 2,6-dimethyl-4-
46 Isopropyl -~ H phenyl Me H hydroxy H
3-amino-5- 2,6-dimethyl-4-
47 Isopropyl H carboxyphenyl Me H hydroxy H
3-Carboxy- 2,6-dimethyl-4-
48  phenylmethyl methyl phenyl H H hydroxy H
4-Carboxy- : : 2,6-dimethyl-4-
49  phenylmethyl methyl phenyl H H carboxy H
4-Carboxy- 2,6-dimethyl-4-
50 phenylmethyl methyl phenyl H H aminocarbonyl H
4-Methoxy
carbonyl- 2,6-dimethyl-4-
51  phenylmethyl methyl phenyl H H aminocarbonyl H
3-Methoxy :
carbonyl- 2,6-dimethyl-4-
52 phenylmethyl methyl phenyl H H hydroxy H

27



64 Benzyl nethyl phenyl H H am nocarbonyl H 2, 6-dinethyl-4- 65 |sopropyl H Br
Me H hydroxy H 4-dinethylamno 2, 6-dinethyl-4 66 |sopropyl H phenyl Me H
hydroxy H 28 WD 20051090315 PCT/ US2005/008339 Cpd R1 R2 R3.1 R3.2 R5 R41 Ra/
Rb 3-di rret éwﬁé 6- di met hyl -4- 67 |sopropyl H carbonyl phenyl Me H
hydroxy H 2, | -4- 68 |sopropyl H 3-hydroxyphenyl PVEUSRO§/0h8880y H
4-am noca rbonyl 2,6-dinmethyl-4 69 Isopropyl H phenyl Me H hydroxy H

2, 6-di methyl -4- 70 Isopropyl H 3-chl orophenyl Me H hydroxy H 2, 4-
2,6-dinmethyl-4- 71 Isopropyl H difluorophenyl Me H hydroxy H 3

met hanesubpgnyl 2, fg-d inmet hny4 72 Isogimpyl Hﬁnlmem Ve HRhydroxy Ra;gbam i
noca rbon Hhydroxy—+t
4-trifluoronet h){ 9 (;I(I rret hyl -4- 74 Benzyl methyl phenyl Me H am nocar bonyl
H 3, 4- Di met hoxyA Bf’% PX¥et hyl - 4- 75 phenyl methyl methyl phenyl H H

ani nocar bonyl H © ’lbé’ M‘ nethyl -4 76 Benzyl nethyl 4-fl uoro henyl HH

ami nocar bonyl HPIP£ras érhyl ami no- 2, 6-di met hyl -4- 77 phé 'mtwﬂ met h?:'I

phenyl H MB3hydr odgethy! methyl phenyl H H hydroxy

Furan-2-yl 2,8-dimethyl-4-

54 methyl methyl phenyl H H hydroxy H
 Furan-3-yl 2,6-dimethyl-4-

55 methyl methyl phenyl H H hydroxy H
Cyclohexyl 2,6-dimethyl-4-

56 methyi methyl phenyl H H hydroxy H
Pyridin-4-y! ' 2,6-dimethyl-4-

57 methyl methyl phenyl H H hydroxy H
2,6-dimethyl-4-

58 ‘Benzyl methyl  4-chlorophenyl Me H aminocarbonyl H
2,6-dimethyl-4-

59 Benzyl methyl  3-fluorophenyl H H aminocarbonyl H
2,6-dimethyl-4-

60 Isopropyl H 3-cyanophenyl Me H hydroxy H
2,5- 2,6-dimethyl-4-

61 Isopropyl H diflucrophenyl Me H hydroxy H

4-

methanesulfonyi 2,6-dimethyl-4-

62 Isopropyl H phenyl Me H hydroxy H
benzyloxy 2,6-dimethyl-4-

64 Benzyl methyi phenyl H H aminocarbonyl H
2,6-dimethyl-4-

65 Isopropyl H Br Me H hydroxy H
4-dimethylamino 2,6-dimethyi-4-

66 Isopropyl H phenyi Me H hydroxy H
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4- Met hyl am no-
4- Met hyl car bonyl
hydr oxy H

2, 6-di net hyl
ani no-

phenyl

-4- 78 phenyl net hyl
2, 6-di net hyl

et

hydroxy H

Re/ Rb 4-Hydroxy- 2, 6-dinethyl

hyl

hyl

-4- 79 net hyl
- - 2,6-di nethyl-4 80 phenyl net hyl
‘%BW%%%NQOMS PCTI US200S/ 008339 Cpd Rl

-4- 81 phenyl net

et

phenyl

g

hyl

nmet hyl

phenyl

H H hydroxy H
phenyl H H
henyl H H
0A0883R5 R4 1

H H hydroxy

H 2, 6-di net hyl
2, 6-di met hyl -4
2, 6-dl net ipga 4-
4 86 | sopropy
87 phenylnethyl
2,6-dinmeth

2,6-di met h

-4- 83 Benzyl

84 | sopropyl
85 Rtopropyl

eny
H phenyl

g@pﬁﬂ yI met hg%(l

nmet hyl
met hyl

IRt hyl

HH hydroxgﬂwetﬁﬁé’@

3- Am nocar bonyl 2, 6-di nethyl -4 90
3- Cyano- phenyl 2, 6- di net hyl - 4-

68 Isopropy! H

69 Isopropyl H

70 Isopropyi H

71 Isopropy! H

72 Isopropyl H

73 Isopropy! H

74 Benzyl methyl
3,4-Dimethoxy-

75  phenylmethyl methyl

76 Behzyl methy!
4-Dimethylamino-

77  phenylmethyl methyl
4-Methylamino-

78  phenylmethyl methyl
4-Methylcarbonyl

amino-phenyl
79 methyl methyl
4-Carboxy-
80 phenylmethyl methy!

4-f | uor ophenyl
4-f | uor ophenyl

H H hydroxy H

H H hydroxy H hydroxy

Icarbony
r oxy IF-V
phenyl net hyl nethyl phenyl

2,6-dimethyl-4-

3-hydroxyphenyl Me H hydroxy
4-aminocarbonyl 2,6-dimethyl-4-

phenyl Me H hydroxy
2,6-dimethyl-4-

3-chlorophenyl Me H hydroxy
2,4- 2,6-dimethyl-4-

difluorophenyl Me H hydroxy

3.

methanesulfonyl 2,6-dimethyl-4-

phenyl Me H hydroxy
3-aminocarbonyl 2,6-dimethyi-4-

phenyl Me H hydroxy
4-trifluoromethyl 2,6-dimethyl-4-
phenyl Me H aminocarbonyl
2,6-dimethyi-4-
phenyl H H aminocarbonyl
, 2,6-dimethyl-4-
4-fluorophenyl H H aminocarbonyl
2 ,6-dimethyl-4-

phenyl H Me hydroxy
2,6-dimethyl-4-

phenyl H H hydroxy
2 ,6-dimethyl-4-

phenyl H H hydroxy
2,6-dimethyl-4-

phenyl H H hydroxy

29

phegt! H H qqﬁ-‘hcn!ar bonyIR4H 2, 6- digmpiRty |,

E?n%ar prlyI -

H H hydroxy H

H



91 met hyl met hyl phenyl H H hydroxy H Pyridin-3-yl
H H hydroxy H Pyridin-2-yl
2, 6-di et hyl

nmet hyl phenyl
phenyl H H 6

am nocar bon

3, 4- Di met h8ky- p;!\eeylmefbylhw Taethylo2 pheh
2, 4-Di chl or o-

2, 6- di net hyl
83

84

85

86

87

88

89

90

91

92

93

Do,

R41 Ra 1 Rb 2, 6-dinethyl
H 2- Met hoxy- 2, 6- di net hyl
2, 6-Di chl or o-
3- Phenoxyg g, 6- di
Napht hal er=I=yt=
Napht hal en- 2-yl -

2, 6-di et hyI

2, 6-di net hyl -

-4- 104 Benzyl

Benzyl

Isopropyl

Iscpropyl

Isopropyl

3,4-Dichloro-
phenylmethyl

4-Methylcarbonyl

oxy-phenyl
methyl

4-Methoxy
carbonyl-
phenylmethyl

3-Aminocarbonyl-

phenylmethyi

3-Cyano-phenyl
methyl

Pyridin-3-yl
methyl

Pyridin-2-yl
methyl

94 1-(R)-Phenylethyl

6 d| nmet hyl -
3- Br ono- phenyl f"éyﬁpﬁ?é‘th | -4- 101 net hyl nethyl phenyl

4 100 nethyl

4 103 phenyl net hyl

| sobut yl

methyl

methyl

hydroxy
methyl

methyl

methyl

methyl

methyl

methyl

methyl

4-fluorophenyl

4-fluorophenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

30

2, 6-di net hyl
2, 6-di net hyl
-4- 94 1-(R)-Phenyl et hyl
2005/ 090315 PCT/ US2005/ 008339 Cpd FT/wE200A0833R3- 2 R5
-4- 95 1-(S)-Phenyl et hyl
-4- 96 phenyl net hyl
4 97 phenyl et hyl

98Rphenyl rret

H phenyl
phenyl
phenyl

nmet hyl
met hyI
Y2 rret h

met hyI phenyﬁ H H
- y
phd¥droy H hydrdxy H
H H hydroxy H
phenyl H H hydroxy 2{62dithethyidt hyl - 4-

Mt hyl
phenyl

H phenyl

hydroxy

2,6-dimethyi-4-
hydroxy

2,6-dimethyl-4-
aminocarbonyi

2,6-dimethyl, 4-
aminocarbonyl

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

2,6~-dimethyl-4-
hydroxy

2,6-dimethyl-4-
aminocarbonyl

-4- 92 et hyl
-4 93 net hyl

H H am nocar bonyl
H H hydroxy H
HH hydroxy H
4hydr oxy

droxy H



105 Benzyl benzyl phenyl H H hydroxy H 2,6-dinmethyl-4 106 Benzyl i sopropyl
phenyl H H hydroxy H 2,6-dinethyl-4- 107 Benzyl H phenyl H H - am nocarbonyl
H 3- Phenyl 2, 6-di nmethyl-4- 108 prop-1-yl methyl phenyl H H am nocarbonyl H
31 WD 2005/ 090315 PCT/ US2005/008339 Cpd R1 R2 R3"1 R3"2 R5 R41 Ra / Rb

2, 6- di met hyVOR2OWB815_ phenyl et hyl methyl phenyl H H ani neCED&os/d083d0

1- Phenyl et hyl 2, 6-dinmethyl-4- 111 di astereoner A nethyl phenyl HH

am nocar bonyl H 1-Phenylethyl 2,6-dinmethyl-4 112 diasteroner B nethyl phenyl
H H am nocar bonyl H 2, 6-dinmethyl-4- 114 Benzyl methyl phenyl HH

am nocar banyl H 2, gxdi met hyl -42 115 | sog phenyl Mai H hydr

2, 6- di metRyr— sopropyt— or-opher : - 66 :
117 I sopropyl H 2-fluorophenyl Me H hydroxy H hydroxy 2, 6-di nethyl-4- 118
| sopropyl nethyl phenyl H H hydroxy H hydroxy 2, 6-di mneefydimetyid-H net hyl
phenyl H rﬂhydlf(S)r‘E’hanylsﬂxyhm ndl net hyl ) phegményl 2Hs- dil meamjmocarbonyl H

Fa

CIO U0 Y V C O C

. 2-Methoxy- 2,6-dimethyl-4-

96 phenylmethyl methyl phenyl H H hydroxy H
2,6-Dichloro- 2,6-dimethyl-4-

97  phenylmethyl methyl phenyl H H hydroxy H
3-Phenoxy- 2,6-dimethyl-4-

98 phenylmethyl methy! phenyl H H hydroxy H
Naphthalen-1-yl- 2,6-dimethyl-4-

99 methyl methyi phenyl H H hydroxy H
Naphthalen-2-yl- 2,6-dimethyl-4-

100 methyl methyl phenyl H H hydroxy H
3-Bromo-phenyl 2,6-dimethyl-4-

101 methyi methyl phenyl H H hydroxy H
3,4-Dimethoxy- 2,6-dimethyl-4-

102 phenylmethyl methyl phenyl H H hydroxy H
' 2,4-Dichloro- 2,6-dimethyi-4-

103  phenylmethyi methyl phenyl H H hydroxy H

| 2,6-dimethyi-4- |

104 Benzyl isobutyl phenyi H H hydroxy H
2,6-dimethyl-4-

105 Benzyl benzyi phenyl H H hydroxy H
2,6-dimethyl-4-

106 Benzyl isopropyl phenyl H H hydroxy H
2,6-dimethyl-4-

107 Benzy! H phenyl H H . aminocarbonyl H
3-Phenyl 2,6-dimethyl-4-

108 prop-1-vi methyl phenyl H H aminocarbonyl H
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120 | sopropyl nethyl phenyl H H hydroxy H 3-am no carbonyl phenyl
2,6-dimethyl-4- 121 |sopropyl nethyl phenyl H H hydroxy H 3-cyano phenyl
2, 6-di et hyg, g%&égésopropyl met hyl phenyl H H hydroxy H 32 WD 2005/ 090315
PCT/ US2005/ (9813 RL R R3-1 R3.2 R5 R41 Ra / Rb 2, BCHIBSA90%10B334- 123
| sopropyl H 4-carboxyphenyl Me H hydroxy H 2,6-dinmethyl-4- 124 isopropyl H
pyridin-3-yl Me H hydroxy H 2,6-dinmethyl-4 125 |sopropyl H 4-nmethoxyphenyl
Me H hydroxy H 3,5- 2,6- d| met hyI 4- 126 |sopropyl H difluorophenyl Me H
Q/cl ohexy 3—nret hyI thewl HH g nocarb
X VO U V
2, 6-di met hyl - 4- 130 Isopropyl H phenyl |ve H hydroxy H 2 %;‘S“ met)a1 -4- 131
Isopropyl H pyr| m di n- 5- IyI Me H hydroxy H 132 Isopropyil2 4d| n-5-yl M
H 4- hydr ox'BP9H Peeryletyhy | -metbxb | sopPBM! H 3- Elar dszyaﬁumenar W hydHoxy H

bH

2, 6-di net hyl -
1-'Phenylethy| 2,6-dimethyl-4-
111 diastereomer A  methyl phenyl H H aminocarbonyl H
1-Phenylethyl 2,6-dimethyi-4-
112 diasteromer B methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-
114 Benzyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-
115 Isopropyl H 4-biphenyl Me H hydroxy H
' 2,6-dimethyl-4-
116 Isopropy! H 3-fluorophenyl Me H hydroxy H
2,6-dimethyl-4-
117 Isopropyl H 2-fluorophenyl Me H hydroxy H
hydroxy 2,6-dimethyl-4-
118 Isopropyl methyl pheny! H H hydroxy H
, hydroxy 2,6-dimethyl-4-
119 H methyl phenyl H H hydroxy H
3-(amino
methyl)
phenyl 2,6-dimethyl-4-
120 isopropyl methyl phenyl H H hydroxy H
3-amino
carbonyl
phenyl 2,6-dimethyl-4-
121 Isopropyl methyl phenyl H H hydroxy H
3-cyano
phenyl 2,6-dimethyl-4-
122 Isopropy! methyl phenyl H H hydroxy H
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134 1sopropyl H 3-bi phenyl Me H hydroxy H 2, 6-di nethyl-4- 135 |sopropyl H
2- met hoxyphenyl Me H hydroxy H 136 Isopropyl benzyl phenyl HH
3- am nocar 7 lsopropyl isopropyl phenyl H H 3-am nocarbonyl H 33
WO 2005/ oggg%h%@?‘f%ézooa 008339 Cpd RL R2 R3-1 R3.2 R6 BEHU§90500839
benzyl oxy 2, 6-di nethyl-4- 138 |sopropyl nethyl phenyl H H hydroxy H
2,6-dimethyl-4-[2- (2,6-dinethyl-4- hydroxyphenyl) 1-am no-
et hyl car bonxyl oxy 139 Isopropyl isobutyl phenyl H H ]phenyl H
2, 6-di net pgd 4- 140R? sopr opyl stobutyl m?enyl leﬁ-ihyﬁr oxy HR®, 5- R?/ R
2, 6- di met hyl-=4 I4T 1sopropyt H drchi-orophenyt— e H hydroxy H
2,6-dinmethyl-4- 142 | sopropyl H 3 rret hoxyphenyl |ve H hy%@ Shhvl-a
2,6-dinmeth 54- 43 | so ropyl genz bgt}/%piy )
2, 6- di met A2 4 14§°P’é°<9|¥ opyi 2 b| I R}Eeflér h &ro O¥Y et hy! Hi-
146 | sopropyl H thiophen-3-yl Me H hydroxy H 2, 6-di rret hyl - 4- 147 | sopr opyl
4-chi orophenyl Me H hydroxy H 3-nethylcar bonyl 2, 6- di m2tGrdimethyl-4-
124 Isopropyl H pyridin-3-yl Me H hydroxy H
2,6-dimethyi-4-
125 Isopropyi H 4-methoxyphenyl Me H hydroxy H
3,5- 2,6-dimethyl-4-
126 Isopropyl H difluorophenyl Me H hydroxy H
2,6-dimethyl-4-
127 Cyclohexyl methyl phenyi H H aminocarbonyl H
2,6-dimethyi-4-
129 Carboxymethyt H phenyl H H hydroxy H
3-hydroxymethyl 2,6-dimethyl-4-
130 Isopropyil H phenyl Me H hydroxy H
2,6-dimethyi-4-
131 Isopropyl H pyrimidin-5-y] Me H ‘hydroxy H
132 - Isopropyl H pyrimidin-5-yl Me H 4-hydroxy H
2,6-dimethyl-4-
133 Isopropyl H 3-carboxyphenyl Me H hydroxy H
2,6-dimethyl-4-
134 Isopropyl H 3-biphenyl Me H hydroxy H
2,6-dimethyl-4-
135 Isopropyl H 2-methoxyphenyl Me H hydroxy H
136 Isopropyl benzyl phenyl H H 3-aminocarbonyi H
137 Isopropyl isopropyl phenyl H H 3-aminocarbonyl H
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148 | sopropyl H am nophenyl Me H hydroxy H 4-trifluoronethyl
2,6-dimethyl-4- 149 |sopropyl H phenyl Me H hydroxy H 2, 6-di nethyl-4- 150

i sopr opyl I—%@%@%gn 2-yl Me H hydroxy H 34 WD 2005/ 090315

PCT/ US2005/ RlL R2 R31 R3.2 R5 R41 R Rb 2-triPCT/BHI9ATA0B3P 2, 6-d
i met hyl -4 151 Isopropyl H phenyl Me H hydroxy H 152 |sopropyl H

t hi ophen-3-yl Me H 4-hydroxy H 153 Isopropyl H pyridin-3-yl Me H 4-hydroxy
H 154 Isopropyl H phenyl Me H 4-hydroxy H 2,6-dinmethyl-4 155 |sopropyl H
2-chl orophggy! Me hythydroxy 22, 6-di nephyl -4- Fpe@ ggopr opyigeH R?/ R®
napht hal en@—r%%ﬁﬂvdmxytﬁ%mwkﬂm—mm—aﬂ—ﬁ—m#— = =
158 | sopropyl 'benzyl phenyl H H 4-hydroxy H 2, 6-di nethyl-4- 159 | sopropyl
benzyl phenyl H H hydroxy H 160 Isopropyl isopropyl phenyl H H 3-cyano H
161 |sopropyl isopropyl phe§nzylaxy 4- hydroxy H 2, 6- di n@t%‘}' 4 Isoar opy|
i sopropyl 138enyl isomiopyldr oxymethy?, 6- di phemyl - 4- 163 hsopr dpygrosy

4-fl uorophenyl Me H hydroxy H 3,5-bis- trifl uo ronethyl 2, 6-d imethyl-4

164 | sopropyl H phenyl Me H hydroxy H 35 2,6-dimethyl-4-[2-
(2,6-dimethyi-4-
hydroxyphenyl)-

1-amino-~
ethylcarbonxyloxy
139 Isopropyl isobutyl phenyl H H Jphenyl H
2,6-dimethy!-4-
140 Isopropyl isobutyl phenyl H H hydroxy H
3,5- 2,6-dimethyl-4-
141 Isopropyl H dichlorophenyl Me H hydroxy H
2,6-dimethyl-4-
142 Isopropyl H 3-methoxyphenyl Me H hydroxy H
2,6-dimethyl-4-
143 isopropyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-
145 Isopropyl H 2-biphenyl Me H hydroxy H .
2,6-dimethyl-4-
146 [sopropyl H thiophen-3-yi Me H hydroxy H
2,6-dimethyl-4-
147 Isopropyl H 4-chlorophenyl Me H hydroxy H
3-methylcarbonyl 2,6-dimethyl-4-
148 lsopropyl H aminophenyl Me H hydroxy H
4-triftucromethy! 2,6-dimethyl-4-
149 Isopropyl H phenyl Me H hydroxy H
2,6-dimethyl-4-
150 Isopropyl H naphthalen-2-yl Me H hydroxy H
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Me H hydroxy H

2,6-di methyl -4- 165 | sopropyl
2, 6- di net hy wohoodé8sissopr opyl
2, 6-
| 0

é butyl phenyl

Met hyl i sopropyl

di met hyl -4 167 1-net hyl

H H 3-am nocar bonyl
4 170 Ethyl
H H 4-hydroxy H 3-am no carbonyl phenyl

3-cyano H 2, 6-di net hyl -

phenyl

2, 6- di met @pl- 4- 17RYH nethyl plenyl

H 2- nmet hyl phenyl

H phenyl Me H hydroxy H 2- no-
“eth-1-yl H phenyl H H hydr oxypﬁ’%%ééb‘ﬁg?hw

H 169 Met
| sopropyl

hyl isobutyl phenyl HH

phenyl

H H hydroxy H 171

H HRYdr oxy R¥? R%yano Rftnyl R?/RP

2, 6-di methyl -4- 173 H net hyl
H H hydroxy H benz

| sobutyl phenyl

> 6-d mot ml1- 4 179 PRy

PCTI 0820051008339 Cpd R1 R2

152

153

154
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156

157

158

159

160

161

162
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164

Isopropyl

Isopropyl

Isopropyl

Isopropvi

Isopropyl

Isopropyl

Isopropy!

Isopropyl

Isopropy!

Isopropyl

Isopropyl

Isopropyl

Isopropyl

e

phenyl I—FH—hydroxy H 2,6-dinmethyl-4 174 Methyl

| - 4n gl éfhﬂﬁt-hyl phenyl

hyl - 4- |1|76 H Hhy, H
nzyl phenyl H H oxy WO 2 0315
"1l R3-2 R5 R41

H thiophen-3-yl Me H 4-hydroxy H

H pyridin-3-yl Me H 4-hydroxy H

H phenyl Me H 4-hydroxy H

2,6-dimethyl-4-

H 2-chlorophenyl Me H hydroxy H

2,6-dimethyl-4-

H naphthalen-1-yl Me H hydroxy H
benzyl phenyl H H 3-cyano H
benzyt phenyl H H 4-hydroxy H

2,6-dimethyl-4-
benzyl phenyl H H hydroxy H
isopropyl phenyl H H 3-cyano H
isopropyl phenyl H H 4-hydroxy H

2,6-dimethyl-4-
isopropyi phenyl H H hydroxy H

2,6-dimethyl-4-

H 4-fluorophenyl Me H hydroxy H

3,5-bis-
trifluoromethyl 2,6-dimethyl-4-
H phenyl Me H hydroxy H
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2,6-dinmethyl-4- 178 |sopropyl H phenyl H H am nocarbonyl H 2, 6-di net hyl - 4-
nmor phol i n-1- 179 Methyl nethyl phenyl H H ylcarbonyl H 2, 6-dinethyl-4- ethyl
181 Met hyl tzg‘#‘) @]?nyl H H am nocar bonyl H 2, 6-di nethyl -4- nmethyl 183

Met hyl net hy DR H H ami nocar bonyl H 185 H i sopr opyRCTiH¥A98/008339

3-am nocarbonyl H 186 H isopropyl phenyl H H 3-cyano H 2, 6-di net hyl -4- 187
H i sopropyl phenyl H H hydroxy H 188 H isopropyl phenyl H H 4-hydroxy H
189 Met hyl nethyl phenyl H H 4-am nosul fonyl H 2,6-dinmethyl-4 190

Cycl ohexyppl phenylgiH H hydrogg H 191 gyel ohexygs2Hgahenyl igeH 4- hydgexygeH
Cycl oproprpﬁ—hhmﬁvﬁ—t@&aﬂvHﬁrhmyl—Hﬂﬁwﬁrm—#—eyﬂmm#
193 nmethyl H phenyl H H 4-hydroxy H 37 WD 2005/ 090315 PCTI USZOﬁﬁéOOSSSQ Cpd

R1R2R34R32R5 R41 Ra | Rb 26d|mathyh4 194 | sopféhdimathiidenyl H H
hydroxy H16595 | depprepyl H pheyl Htmethypageyly Me2 B- di neivslpe
2,6-dimethyl-4-
166 Isopropyl H phenyi Me H hydroxy H
2-Dimethylamino- 2,6-dimethyl-4-
167 1-methyl-eth-1-yl H phenyl H H hydroxy H
168 Methyl isobutyl phenyl H H 3-aminocarbonyl H
169 Methyl isobutyl phenyl H H 3-cyano H
2,6-dimethyl-4-
170 Ethyl isopropyl phenyl H H hydroxy H
171 Methyl isopropyi phenyl H H 4-hydroxy H
3-amino
carbonyl
phenyl 2,6-dimethyl-4-
172 H methyl phenyl H H hydroxy H
3-cyano
phenyl 2,6-dimethyl-4-
173 H methyl phenyl H H hydroxy H
2,6-dimethyl-4-
174 Methyl isobutyl phenyl H H hydroxy H
benzyloxy 2,6-dimethyl-4-
175 H methyl phenyl H H hydroxy H
2,6-dimethyl-4-
176 H isobutyl phenyl H H hydroxy H
2,6-dimethyl-4-
177 H benzyl phenyl H H hydroxy H
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196 Met hyl nethyl phenyl H H am nocar bonyl

nmet hyl phenyl

H H am nocar bonyl H

H 4-am nocar bonyl H 204 Methyl ne
4 205 Methyl methyl b

2, 6-di net hyl -
Met hyl net hyl

pheny

H 2,6-dinethyl-4 197 Ethyl
198 Met hyl H phenyl

2. 6- di et hwyo4ookRdeshet hyl H phenyl H H hydroxy H 202
t hyl benzyl H H 4- hyc'\i/s%%

H H 4-hydroxy H

SRy PP

enzyl H H hydroxy H 2,6-dinethyl-4- 207
phenyl H H hydroxy H 2, 6-dl nethyl-4- 209 H net hyl phenyl
hydroxy H 211 Methyl nethyl
4- hydroxy Gpd 215 EtRyl nethyl Rfhenyl H R%- hydr oRY? HR® 38 WO RY05/ 090 R RP

| HH 4-hydroxy H

213 H et hyl

H H

phenyl

HH

PCT/ 0S2005/ 008339 Cpd R1 R2 R3-1 R3.2 Rs R41 Re/ Rb 2,6-di met hyl-4- 216
phenyl H H hydroxy H 2, 6-di nethyl-4- 218 B
219 met hyl (phenyl - hydr qxy
Eﬁéﬁ%&lH H hyEfoxy_H |i@?gg‘lsopr%ylﬂrret
2, 6-di nethyl -4 226 net hyl

Et hyl net hyl
H hydroxy ki
| sopr opyl ?

am nocar bonyl
179

181

183
185
186
187
188
189
190
191
192

193

met hyl
4- hydroxy H 2-Carboxy-phenyl

H 3- Carboxy- phenyl

Methyl

Methyl

Methyl

Methyt

Cyclohexyl

Cyclohexyl

Cyclopropyl
methyl

Cyclopropyl
methyl

methyl

methyl

methyl

isopropyl

isopropyl

isopropyl

isopropyl

methyl

H

2, 6-di met hyl - 4-
phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl
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227 nmet hyl nethyl phenyl H H am nocarbonyl H 2-Brono-4,5 di nethoxy-

2, 6-di met hyl -4- 229 phenyl net hyl nethyl phenyl H H am nocarbonyl H

2- Car boxy- 4wop disi@bfioxy- 2, 6-di net hyl -4- 230 phenyl net hyé’é hxl henyl H H
am nocar bonyl H 3-Carboxy-4 met hoxy-phenyl 231 nethyl ﬂﬁ%ﬁ“ %qq&?ﬁl HHH
H 3-Carboxy-4 net hoxy-phenyl 232 nethyl nethyl phenyl HH 2,6-dimethyl H
3 Met hoxycar bonyl - 4-net hoxy- 233 phenyl net hyl nethyl phenyl HH
2,6-dimethyl H 39 WO 2005/090315 PCT/ US20051008339 Cpd R1 R2 R3.1 R3-2 Rs
R41 Ra / @&pd 3, 4- DRtet hoxy- 2RB-di met hyR¥4- 234R3AeRyl net hyR*het hyl RReRYl H
H i m dazol-2-yl H 3, 4-D nethoxy 236 phenyl net hyl met hyl phenyl” HH
2,6-dimethyl H 3-Carboxy-4 nethoxy-phenyl 2,6-di nethyl 2%3?43%1 ﬁ:gft_ hyl et hyl

4-chl orop | H, i.nocar bonyl H 3- Xy, 4gynmethoxy-
2. 6-di met hyl™- 4- Whyl metiyl 4-7) ﬁ@‘%@ghenyl B B am nobaRYny1 1 H
3- Car boxy- 4
195 isopropyl H phenyl H H 4-hydroxy H
2,6-dimethyl-4-
196 Methyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-
197 Ethyl methyl pheny! H H aminocarbonyl H
198 Methyl H phenyl H H 4-hydroxy H
2,6-dimethyl-4-
199 Methyt H pheny! H H hydroxy H
202 Methyl methyl phenyl H H 4-aminocarbonyl H
204 Methyl methyl benzyl H H 4-hydroxy H
2,6-dimethyl-4-
205 Methyl methyl benzyl H H hydroxy H
2,6-dimethyi-4-
207 Methyl methyl phenyi H H hydroxy H
2 ,6-dimethyl-4-
209 H methyl phenyl H H hydroxy H
211 Methyl methyl phenyl H H 4-hydroxy H
213 H methyl phenyl H H 4-hydroxy H
215 Ethyl methyl phenyl H H 4-hydroxy H
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met hoxy- phenyl 2, 6-di net hyl -4- 239 nethyl nethyl 4-chlorophenyl Me H

am nocar bonyl H 4-Carboxy-phenyl 2,6-dinethyl-4 240 net hyl nethyl

4- chl or ophewyg 2004096518 nocar bonyl H 3- Car boxy- 4 rret hoxy

2,6-di methyl -4- 241 methyl methyl 4-chl or ophenyl H an%"ﬁ@@g%t’%%’%”H 3-(1
H-tetrazol 5- 2,6-dinmethyl-4 242 yl)-phenyl net hyl rret hyl phenyl HH

am nocar bonyl H 3- Carboxy-4 trifluoronethoxy- 2,6-dinethyl-4 243

phenyl et hyl et hyl phenyl H H am nocarbonyl H Bis-3,4 trifluoronmethoxy-

2, 6-di met BpH- 4- 24Rphenyl met I net hyl R¥fenyl IR &R nocar wbhyl H R%/R°

3- Car boxy- phenyl 2, 6-di met hyl -4 245 net hyl net hyl phenyl H H am nocar bonyl H

Qui nolin-4-yl 2,6- d| nmet hyl - 4- 246 rret hyl met hyI phenyl é::}% Ry H 40 WO
2005/ 09031 GPCT/ U /00833 Ry R4 4- Met hpxy
napht hal enﬁl 2, GSgﬁiﬁt hyl - % % yl rreRﬁnyl met hy phenyl dr oxy H 4

Trifl uoronet hoxy 2, 6-di net hyI 4- 248 phenyl net hyl neth hen H hydr oxy
H 4-Trifl uqgronet I- 2, 6d|rrethyl 4249 phenylrrethyl t@i 9[5 ﬁ‘y HH
hydroxy H2W |sop V'oxy 2mettyt et hy phany) H "H hydroxy H
219 . Benzyl methyl phenyl H H 4-hydroxy H
2,6-dimethyl-4-
224 Isopropyl “methyl phenyl H H hydroxy H
225 Isopropyl! methyl phenyl H H 4-hydroxy H
2-Carboxy-phenyl 2,6-dimethyl-4-
226 . methyl methyi phenyl H H aminocarbonyl H
3-Carboxy-phenyl 2,6-dimethyl-4-
227 methyl methyl phenyl H H aminocarbonyl H
2-Bromo-4,5-
dimethoxy- 2,6-dimethyl-4-
229  phenylmethyl methyl phenyl H H aminocarbonyl H
2-Carboxy-4,5-
dimethoxy- 2,6-dimethyl-4-
230 phenylmethyl methyl phenyil H H aminocarbonyl H
3-Carboxy-4- |
methoxy-phenyl
231 methyl methyl phenyl H H H H
3-Carboxy-4-
methoxy-phenyl
232 methyl methyl phenyl H H 2,6-dimethyl H
3-
Methoxycarbonyl-
4-methoxy-
233  phenylmethyl methyl phenyl H H 2,6-dimethyl H
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250 phenyl nmet hyl met hyl phenyl H H hydroxy H 3- Et hoxyphenyl - 2, 6-di net hyl - 4-
251 nmet hyl nethyl phenyl H H hydroxy H 5 Methoxycarbonyl- 2, 6-di net hyl - 4-
252 pyri di nw@-2ydspmesay! et hyl phenyl H H am nocar bonyl -%ﬁgﬁg
2,6-di nethyl -4 253 pyridin-2-yl nmethyl nethyl phenyl H Ham nocarbonyl H
6- Car boxy- 2, 6-di net hyl -4- 254 pyridin-3-ylnmethyl nmethyl phenyl HH

am nocar bonyl H 6 Methoxycar bonyl 2, 6-di net hyl -4- 255 pyri di n 3 yl net hyl
nmet hyl phenyl H H ami nocar bonyl 5- Car oxy 2,6; t hyl -

f ur an- 2- ylGRd hy| rrea]hvl DhenvIRzH H ani ncR:ar bonyIRf—éj rTngt ho>&car bon\(IRE'IRb
2, 6-di net hyl -4- 257 furan-2-yl nethyl nethyl phenyl H H am nocarbonyl H

3, 4- D met hoxy- 3)4®imethady6- di net hyl -4 258 phenyl net hyl megaithetBiiedy! H H

am nocar bopyd HphéhylatR{{05/ PRERHO PCT/ 9|05/ Ooa;’PSQHQOd,maB&_ i1 R34 R5
R4l Re/ Rb hydroxy 2, 6- d| met hyl = 4- 259 Benhzyl nethyl phenyl HH

am nocar bonyl 5%& -4 met hoxy- phenyl 2, 6-di net hyl -4- 260 net hyl

gﬁte%: ahﬁ?# hy(&’ “H 3 galr boxy- 4 ma't hoxy IJ&)hep_lyl 22E>6%i|metg1 'yl metmyl

3-Carboxy-4-
methoxy-phenyl 2,6-dimethyl-4-
237 methyl methyl  4-chlorophenyl H H aminocarbonyl H
3-Carboxy, 4-
methoxy-phenyl 2,6-dimethyi-4-
238 methyl methyl  4-fluorophenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy-phenyi 2,6-dimethyl-4-
239 methyl methyl 4-chlorophenyl Me H aminocarbonyl H
4-Carboxy-phenyl 2,6-dimethyi-4-
240 ‘methyl methyl  4-chlorophenyl Me H aminocarbonyl H
3-Carboxy-4-
methoxy-phenyi 2,6-dimethyl-4-
241 methyl methyl 4-chlorophenyl CI H aminocarbonyl H
3-(1H-tetrazol-5- 2,6-dimethyl-4-
242 yl)-phenylmethyl methyl phenyl H H aminocarbonyl H
3-Carboxy-4-
trifluoromethoxy- 2,6-dimethyl-4--
243  phenylmethyl methyl phenyl H H aminocarbonyl H
Bis-3,4-
trifluoromethoxy- 2,6-dimethyl-4-
244  phenylmethyl methy! phenyl H H aminocarbonyl H
3-Carboxy-phenyi 2,6-dimethyl4-
245 methyl methyl phenyl H H aminocarbonyl H
Quinolin-4-yl 2,6-dimethyl-4-
246 methyl methyi phenyl H H hydroxy H
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3- Car boxy-4 et hoxy-phenyl 262 nethyl nethyl phenyl HH 4-hydroxy H M

3- Car boxy-4 net hoxy-phenyl 263 nethyl H phenyl H H 4-hydroxy H 3-Carboxy-4
met hoxy- ph I thyl H phenyl H H 4-hydroxy H Me 3-Carboxy-4

met hoxy-phg\gélzo%,%géamt hyl -4- 265 met hyl H phenyl H H IR &520051408339

Met hoxycar bonyl - 4-nmet hoxy- 266 phenyl nethyl nethyl phenyl HHHH 3-(1
Htetrazol -5 267 yl)-phenyl net hyl nmethyl phenyl H H 4-am nocarbonyl H 3

Met hoxycar bonyl - 4-met hoxy- 2, 6-di nmet hyl -4- 268 phenyl net hyl net hyl phenyl H
H hydroxycld 3 269 Rt hoxycar genyl net hge-1phenylg3 Ig54- am ngdar bonyl gely pi2
WO 2005/ 090 PCT/USZ20057 008339 RCRRT R3-Z2 RS AT Re T Ro— 270

3- Car boxy net hyl4_gm HXJ( H H 4-am nocarbonyl H 3- 2,6-dinmethyl-4 271
Met hoxycar bonyln£ QQXE(LH H am nocar bonyl H 2, 6-di net 5,%'—

difiethyl-4-
247 yimethyl methyl phenyi H H hydroxy H
4-
Trifluoromethoxy- 2,6-dimethyl-4-
248 phenyimethyl methyl phenyl H H hydroxy H
4-Trifluoromethyl- 2,6-dimethyl-4-
249  phenylmethyl methyl phenyl H H hydroxy H
4-Isopropyloxy- 2,6-dimethyl-4-
250  phenylmethyl methyl phenyl H H hydroxy H
3-Ethoxyphenyi- 2,6-dimethyl-4-
251 methyl methyl phenyl H H hydroxy H
5-
Methoxycarbonyl- 2,6-dimethyl-4-
252 pyridin-2-yimethyl methyl phenyl H H aminocarbonyl H.
5-Carboxy- 2,6-dimethyl-4-
253 pyridin-2-ylmethyl methyl phenyl H H aminocarbonyl H
6-Carboxy- 2,6-dimethyl-4-
254 pyridin-3-yimethyl methy! phenyl H H aminocarbonyl H
6-
Methoxycarbonyl- 2,6-dimethyl4-
255 pyridin-3-yimethyl methyl phenyl H H aminocarbonyl - H
5-Carboxy- 2,6-dimethyl-4-
256 furan-2-yimethyl methyl phenyl H H aminocarbonyi H
5-
Methoxycarbonyl- 2,6-dimethyl-4-
257 furan-2-yimethyl methyl phenyl H H aminocarbonyl H
3,4-Dimethoxy- hydroxy 2,6-dimethyl-4-
258 phenylmethyt methyl phenyl H H aminocarbonyl H
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272 3-Carboxy H phenyl H H am nocarbonyl H 3-Carboxy-4 nethoxy- 274
phenyl nmet hyl net hyl phenyl H H 4-benzyloxy H M 3-Carboxy-4 net hoxy- 275
phenyl met hylyomeédugbsphenyl H H 4- am nocarbonyl H 277 3- - nyl
met hyl 4-chi orophenyl Me H 4-am nocarbonyl H 3 Met hoxyc%géﬁlﬁgﬁ?ret hoxy-
279 phenyl net hyl nethyl -phenyl H H 4-hydroxy H 5 Methoxycarbonyl -

2, 6-di methyl -4- 286 furan-2-ylnmethyl nethyl phenyl H H hydroxy H

5- Car boxy-furan- 2, 6-di nethyl-4 287 2-ylnethyl nethyl phenyl H H hydroxy H
3- Car boxyCpdnet hoxyR' 2, 6- di neRiyl - 4- 28&*Phenyl YR’ net hyIR*3- br omoRiéR! H
H am nocar bonyl H 3-Carboxy-4 nethoxy- 2, 6-dinethyl-4- 289 phenyl net hyl

met hyl 4-iodophenyl H H am naggsionyl H 3-Carboxy-4 meblmyimethyl-4-

7500 50080512 TR EY o R TS (Y Bgn DRI HamindEatBaal oo0H
3- Car boxy-4 net g%gr'bogy-g'- di net hyl - 4-

methoxy-phenyl 2,6-dimethyl-4-
260 methyl methyi phenyl H H hydroxy H

3-Carboxy-4-
methoxy-phenyl
261 methyl methyl phenyl H H 4-hydroxy H

3-Carboxy-4-
methoxy-phenyl
262 methyl methyl phenyl H H 4-hydroxy H/ Me

3-Carboxy-4-
methoxy-phenyl
263 methyl H phenyl H H 4-hydroxy H

3-Carboxy-4-
methoxy-phenyl
264 methyl H phenyl H H 4-hydroxy H/ Me

3-Carboxy-4-
methoxy-phenyi 2,6-dimethyl-4-
265 methyl H phenyl H H hydroxy H

3-
Methoxycarbonyl
4-methoxy-
266 phenylmethyl methyl phenyl H H H H

3-(1H-tetrazol-5-
267 vyl)}-phenylimethyl methyl phenyl H H 4-aminocarbonyi H

3-
Methoxycarbonyl-
4-methoxy- 2,6-dimethyl-4-
268 phenylmethyl methyl phenyl H H hydroxy H

3-
269 Methoxycarbonyl methyl phenyl H H 4-aminocarbonyl H

42



291 phenyi net hyl net hyl 4-bronophenyl H H am nocarbonyl H 3-Carboxy-4
met hoxy- 292 phenyi net hyl net hyl phenyl HH 2,6-dinethyl H 3-Carboxy-4
met hoxy- meg( 83 ﬁ{jenyl met hyl net hyl 4-chi orophenyl hyl H 4-hydroxy H
3- Ami nocarb rﬂﬁ% RIL t"hoxy 2, 6-di met hyl - 4- 295 phenyl met hpCT/Iigt0bs/do8enyl H H
am nocar bonyl H 3-(Morpholin-4 ylcarbonyl)-4- nethoxy 2,6-dinethyl-4- 296
phenyl nmet hyl net hyl phenyl H H am nocarbonyl H -3-Am nocarbonyl 4-nethoxy-
297 phenyl nmet hyl net hyl phenyl H H 4-hydroxy H 3-(Morpholin-4

yl carbonyk smet hyl cohepy gy dr OXy plal; pb

3' ( 2' Hydl' O = CA Y = O V ;O C R v
yl H H am nocar bonyl H 3-(Cycl opropyl

phenyl met hyl net hyl phen
aninocarbgg&l)-4- nmet hoxy- 2, 6-di net hyl -4- 300 phenyl net hyl net hyl phenyl H

H ani nocard¥®ny| 8tCarboxy methyi phenyl H "H 4-aminocarbonyt H
3- 2,6-dimethyl-4-
271 Methoxycarbonyl H phenyl H H aminocarbonyl H
2,6-dimethyl-4-
272 3-Carboxy H phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy-
274  phenylmethyl methyl phenyl H H 4-benzyloxy Hf Me
3-Carboxy-4-
methoxy-
275 phenyimethyl methyi phenyl H H 4-aminocarbonyl H

277 3-Carboxy-phenyt methyl  4-chlorophenyl Me H 4-aminocarbonyi H

3-
Methoxycarbonyl-
4-methoxy-
279  phenylmethyl methyl ‘phenyl H H 4-hydroxy H
5-

Methoxycarbonyl- 2,6-dimethyl-4-
286 furan-2-yimethyl methyl phenyl H H hydroxy H
5-Carboxy-furan- 2 6-dimethyl-4-

287 2-yImethyl methyl phenyi H H hydroxy H

3-Carboxy-4-

methoxy- 2,6-dimethyl4-
288  phenylmethyl methyl  3-bromophenyl H H aminocarbonyl H

3-Carboxy-4-

methoxy- 2,6-dimethyl-4-
289  phenylmethyl methyl . 4-iodophenyi H H aminocarbonyl H

3-Carboxy-4-

methoxy- 2,6-dimethyl-4-

290 phenylmethyl methyl 2-bromophenyl H H aminocarbonyl H
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3- (Phenyl am no carbonyl)-4- nethoxy- 2,6-dinethyl-4- 301 phenyl net hyl nethyl
phenyl H H 0 mogepaenyl H 5 Methoxycarbonyl - 303 furan-ﬁ- Emath | et hyl
phenyl H H 4-am nocarbonyl H 5-Carboxy-furan 304 2-yl mef }ﬁé ey ?39phenyl
H 4-am nocar bonyl H 3-(Phenyl am no carbonyl)-4- nethoxy- 2, 6-dinethyl -4-
305 phenyl net hyl nethyl phenyl H H hydroxy H 3-(3 carboxyphenyl
am nocar bonyl ) - 4- met hoxy- 2, 6-di met hyl -4 306 phenyl net hyl nethyl phenyl HH
hydroxy HCpd- (1 H Rtrazol -5 RF)-4- et h@Ry- 2, 6RIMR°hyl - 4- R3D7 pheng@wePhyl
met hyl phenyl "H H hydroxy H 3-(4 Carboxyphenyl — am nocar bonyl)-4-" nmet hoxy-
2,6-di methyl -4 g%rgaml met hyl nethyl phenyl H H hydroxy H 3-(2-t-Butyl
tetrazol -5-yl)- 4-mg§ﬁbp§a_xy- 2, 6-di et hyl - 4- 2,6-dimethyi-4-

291 phenylmethyl methyl 4-bromophenyl H H aminocarbonyi H

I

3-Carboxy-4-
methoxy-
292 phenylmethyl methyl phenyl H H 2,6-dimethyl H

3-Carboxy-4-
methoxy- met
293  phenylmethyl methyl  4-chlorophenyl hyl H 4-hydroxy H

3-Aminocarbonyl-
4-methoxy 2,6-dimethyi-4-
295 phenylmethyl methyl phenyi H H aminocarbonyl H

3-(Morpholin-4-
ylcarbonyl)-4-
methoxy 2,6-dimethyl-4-
296 phenylmethyl methyl phenyi H H aminocarbonyl H

-3-Aminocarbonyl-
4-methoxy-
297  phenylmethyl methyl phenyi H H 4-hydroxy H

3-(Morpholin-4-
ylcarbonyl)-4-
methoxy-
298 phenylmethyl methyl phenyl H H 4-hydroxy H

3-(2-Hydroxy
eth-1-yl-
aminocarbonyl)-4-
methoxy 2,6-dimethyl-4-
299  phenyimethyl methyl phenyl H H aminocarbonyl H

3-(Cyclopropyl
aminocarbonyl)-4-
methoxy- 2,6-dimethyl-4-
300 phenylmethyl methyl phenyl H H aminocarbonyl H
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309 phenyl net hyl nethyl phenyl H H am nocarbonyl H 3 Methoxycarbonyl -

4- met hoxy- 2, 6-di net hyl -4- Met hoxy 310 phenyl net hyl nethyl phenyl HH

am nocar bonwl »@&pdegsiy! 45 WO 2005/ 090315 PCTI US2005/ 00 R3.1
R3-2 R5 R41 Ra 1 Ro 2 Methoxycarbonyl - 2, 6-di met hyl - 4- %&&’d&”p
pyridi n-4-yl met hyl met hyl phenyl H H am nocarbonyl H 4 Methoxycarbonyl p
2,6-dimethyl-4- 312 yridin-2-ylnethyl nethyl phenyl H H am nocarbonyl H 6
Met hoxycar bonyl - 2, 6-di et hyl -4- 313 pyridin-2-yl methyl methyl phenyl HH
am nocarb6pdl H 3Rkt hoxycar B8nyl - 4- rrBP%oxv- R¥ R°net hyl Ri{ Met hol)/ R315
phenyl net hyl nethyl phenyl H H am nocarbonyl carbonyl 2-Carboxy-pyridin-

2, 6-di et hyl - 43-(Bhénylapiimeet hyl net hyl phenyl H H ami nocar bonyl H

6- Car boxy- pyri dicarbchyP-41i met hyl -4 317 2-yl nmet hyl methyl phenyl H H

am nocar bonyl H rgethy@ppl i fied conpounds of the presentigdigfthya-i ncl ude
compounds 3t FghéthiMettyf) © RethyR RS~ phem <'NH H  aminocarbonyl H
5-
Methoxycarbonyi-
303 furan-2-ylmethyl methyl phenyl H H 4-aminocarbonyl H
5-Carboxy-furan-
304 2-ylmethyl methyi phenyl H H 4-aminocarbonyl H
3-(Phenylamino
carbonyl)-4-
methoxy- 2 6-dimethyl-4-
305 phenyimethyl methyl phenyl H H hydroxy H
3-(3-
carboxyphenyl
aminocarbonyl)-4-
methoxy- 2,6-dimethyi-4-
306 phenylmethyl methyl phenyl H H hydroxy H
3-(1H-Tetrazol-5-
yl)-4-methoxy- 2,6-dimethyl-4-
307 phenylmethyl methyl phenyl H H hydroxy H
3-(4-
Carboxyphenyl
aminocarbonyl)-4-
methoxy- 2,6-dimethyl-4-
308 phenylmethyl methyi pheny} H H hydroxy H
3-(2-t-Butyl-
tetrazol-5-yl)-4-
methoxy- 2 ,6-dimethyl-4-
309 phenylmethyl methyl phenyi H H aminocarbonyi H
3-
Methoxycarbonyl-
4-methoxy- 2,6-dimethyl-4- Methoxy
310  phenylmethyl methyl phenyl H H aminocarbonyl carbonyl
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N3z RS R4 RI/N-Rb Fornmula (lIc) 10 wherein in one enbodi nent of this

I nvention the variables are as previously defined. In another enbodi nent of
t he presentb;' % tion Lis 0 and R, R2, R3- 46 WO 2005/090315

PCT/ US2005/ BRGNS p3vs R5, Ra, Rb, and R41 are depeP@BHSI0¢s/meisect ed
fromthe group consisting of: Table Il Cpd RL R2 R3-1 R3-2 R5 R41 Re! Rb
3, 4- Di et hoxy- benzyl oxy 2, 6-di nethyl -4 22 phenyl net hyl nethyl phenyl HH
hydroxy H hydroxy 2, 6-dinmethyl-4- 63 |sopropyl nmethyl phenyl H H hydroxy H
2, 6-di rret%% 82_@‘1sopr opyl mgethyl 4-fhuor opheﬁg-h RsH hydrg;ﬂy H R?/R?

2, 6-di net

2,6-dinmethyl-4- 11 Benzyl rret hyl phenyl H H am nocarbonyl H 2, 6-di net hyl -
128 Cycl ohexy )5%@

H H am nocar bonyl H 2 Gm(% ﬁﬁm\éh‘ 4 144 Met hyI
met hyl phen bonyl H o 2, 6 di pet hyl - 4= 180 Nethy!
met hy| ph@ﬁl pwcﬁnw ﬂmeﬂaﬂylmeﬁhyb 6- di RRaWY | - 4- Eth an@fﬁ@ocarbony

4-
Methoxycarbonylp 2,6-dimethyl-4-
312 yridin-2-yimethyl methyl phenyl H H aminocarbonyl H
- 6-
Methoxycarbonyl- 2,6-dimethyl-4-
313 pyridin-2-ylmethyl methyl phenyl H H aminocarbonyl H
3-
Methoxycarbonyl-
4-methoxy- 2,6-dimethyl-4- Methoxy
315  phenylmethyl methyl phenyl H H aminocarbonyl carbonyl
2-Carboxy-pyridin- 2,6-dimethyl-4-
316 4-yimethyl methyl phenyl H H aminocarbonyl H
6-Carboxy-pyridin- 2,6-dimethyl-4-
317 2-yimethyl methyl phenyl H H aminocarbonyt H
5 Exemplified compounds of the present invention include compounds of
Formula (Ic): ‘

R3-1

\),,<,I )

R3
‘ LRs
=

i/ R? N “RP

Formuia (Ic)
10  wherein in one embodiment of this invention the variables are as previously
defined. In another embodiment of the present invention L is O and R' R% R*
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182 Met hyl nethyl phenyl H H carbonyl H 2,6-dinethyl-4- nethylamno 184
Met hyl nmet hyl phenyl H H carbonyl H 203 Methyl nethyl phenyl H H

4- am nocar b% Q)%‘éﬁ-di nmet hyl -4- 206 Met hyl methyl phenyl H H hydroxy H
47 WD 2005/ ¢ / US2005/ 008339 Cpd R1 R2 R3"1 R3. 2 FEI/BaI05R8339 Rb

2, 6-di net hyl -4- 208 H nethyl phenyl H H hydroxy H 210 Methyl nethyl phenyl
H H 4- hydr okyR¥, R21R? IRrahtR*' aleedependehtiv sblgdiedxrorithe grbui dotsisteghy |
phenyl H H 4-hydroxy H 2, 6-dinethyl-4- 217 Ethyl nmethyl phenyl H H hydroxy H
2, 6-di net hfo-'4 220 Benzyl nethyl_ phenyl H H hydroxy H 221 Benzyl nethyl
phenyl H H #xhpdroxy H 222 Isopropyl nethyl phenyl H H 4-hydroxy H

2, 6-di met hyT=47223 I sopropyl nethyl phenyl H H hydroxy H 3-Carboxy-phenyl
2, 6-di met hyl -4- 228 net hyl nethyl 4-chlorophenyl Me H am nocarbonyl H 276
3- Car boxy- phenyl nethyl 4-chlorophenyl. Me H 4-am nocarbonyl H 3-Carboxy-4
net hoxy- 2¢pddi met hgl'-4- 278 pifenyl met hyg*'met hyIR*- @ or opherfl Me HR?*/RP
am nocar bonyl H~ 48 WD 20057 0903T5 PCTTUSZ0057 008339

3,4-Dimethoxy- benzyloxy 2,6-dimethyl-4-

22 phenylmethyl methyl phenyl H H hydroxy H
hydroxy 2,6-dimethyl-4-

63 Isopropyl methyl phenyl H H hydroxy H
2,6-dimethyl-4-

82 Isopropyl methyl  4-fluorophenyl H H hydroxy H
. 2,6-dimethyl-4-

110 2-Phenylethyl methyi phenyl H H aminocarbonyl H
2,6-dimethyl-4-

113 Benzyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-

128  Cyclohexyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-

144 Methyl methyl phenyi H H aminocarbony! H.
2,6-dimethyl-4-

(morpholin-4-

180 Methyl methyl phenyl H H ylcarbonyl) H

2,6-dimethyl-4-
ethylamino

182 Methyl methyl phenyl H H carbonyl H

2,6-dimethyl-4-
methylamino

184 Methyl methyl phenyl H H carbonyl H

203  Methyl methyl phenyl H H 4-aminocarbonyl H
2 ,6-dimethyl-4-

206 Methyl methyl phenyi H H hydroxy H
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Cpd R1 R2 R3-1 R3.2 R5 R41 R31 Re 3 Methoxycarbonyl - 4-net hoxy-

2, 6-di met hyl -4- 280 phenyl net hyl nmethyl phenyl H H am nocarbonyl H 3

Met hoxycar bW%oﬁ ,%g@t hoxy- 281 phenyl net hyl methyl phenyl H H

4- am nocar bony WSS car boxy-4 -met hoxy- 2, 6-di net hyl - 4- POBES1§p%009338et hy|
met hyl phenyl H H am nocarbonyl H 3-Carboxy-4 nethoxy- 283 phenyl net hyl
nmet hyl phenyl H H 4-am nocarbonyl H 3-Carboxy-4 nethoxy- 294 phenyl net hyl
nmet hyl 4-chl orophenyl Me H 4-hydroxy H 6 Methoxycarbonyl- 2, 6-di net hyl - 4-

314 pyridi yl met IRl met hyl gRenyl H HR¥i nocarbdbngf H 3-R_#Hr boxy- 4Re; RP
net hoxy- 318 phenyl methyl e —Thi-or opheny -am

Anot her enbodinent is directed to conpositions conpri seR? Qfd,ig"% t?' ﬁgrrpound of
RPN\

Formul a (| dﬁOB 49 WO I%OOS/ 0903l%gth5FT/ USZ&\%?\@/POSSS% R%_| hydroxy H
210 Methyl methyl phenyl H H 4-hydroxy H
212 H methyl phenyl H H 4-hydroxy H
214 Ethyl methyl phenyl H H 4-hydroxy H

' 2,6-dimethyl-4-
217 Ethyl methyl phenyl H H hydroxy H
2,6-dimethyl-4-
220 Benzyl methyi phenyl H H hydroxy H
221 Benzyl methyi phenyl H H 4-hydroxy H
222 isopropy! methyl phenyl H H 4-hydroxy H
2 ,6-dimethyl-4-
223 Isopropyl methyl phenyl H H hydroxy H
3-Carboxy-phenyl _ 2,6-dimethyl-4-
228 methyl methyl 4-chiorophenyl Me H aminocarbonyi M

276 3-Carboxy-phenyl methyl 4-chlorophenyl. Me H 4-aminocarbonyi H

3-Carboxy-4~
methoxy- 2 ,6-dimethyl-4-
278 phenylmethyl methyl 4-chlorophenyl Me H aminocarbonyl H
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NRa-2 rr.. LI R R41 ReiNRb Fornula (l1d) 5 wherein in one enbodi nent of

this invention the variables are as previously defined. In another

enbodi ment R,hﬂ&g)g@{lgsent invention L is oxygen and R, R2, R3-1, R3-2, R5,
4

Ra, Rb, and ependent |y sel ected fromthe group PEUHSHYI0BR9of . 10
Table 11l Cpd RL R2 R3.1 R3-2 R5 R41 Ral Rb 3-Carboxy-4 net hoxyphenyl 273
-nmet hyl nethyl phenyl H H 4-am nocarbonyl H Exenplified conpounds of the
present invention include conpounds of Formula (le): 15 RI\ R2 N-I "N //

XRaR32 R4gn,gR FRb Rarmul a (I egzwherei n g3t one qgfoqeirent ofg4thi s i nygntgkon
the vari ab#grmmrevmw-y——dvh-neo&ﬂﬁranm‘hw—enmm—wﬁhe——' T . T
present invention L is Oand R, R2, R3- 50 WO 2005/090315 PCTI US2005/ 008339
1, R3-2, R5, Ra, Rb,3 and R41 are dependently selected fromthe group
consi sting of; 'F'ablé l)V d RILRR R3.1 R32 RS R41 Re/ Ro 3

ethoxycar

M onyl-
4-methoxy- 2 8-dimethyl-4-
280 phenylmethyl methyl phenyl H H aminocarbonyl H
3-
Methoxycarbonyl-
4-methoxy-
281 phenylmethyl methyi phenyi H H 4-aminocarbonyl H
3-Carboxy-4-
methoxy- 2,6-dimethyl-4-
282 phenylmethyl methyl phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy-
283 phenylmethyl methyi phenyl H H 4-aminocarbonyi H
3-Carboxy-4-
methoxy-
294 phenylmethyl methyl  4-chlorophenyl Me H 4-hydroxy H
8-
Methoxycarbonyl- 2,6-dimethyl-4-
314 pyridin-2-yimethyl methyl phenyi H H aminocarbonyi H
3-Carboxy-4-
methoxy-

318 phenylmethyl methyl  4-chlorophenyl H H 4-aminocarbonyl H

Another embodiment is directed to compositions comprised of a
5 compound of Formula (Id):
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Met hoxycar bonyl - 4- net hoxy- 284 phenyl met hyl net hyl phenyl H H

4-am nocar bonyl H 3-Carboxy-4 nethoxy- 285 phenyl net hyl nethyl phenyl HH
4- am nocar bwlloog—&go A further enbodi ment of the present invention includes
representatlve n%(s)unds shown in Table V: Table V C pdP@/US2805/088333IN O H2N
NH2 4 O O Owe HON Me N(/ HN O H2N M Hz 6 O 51 WO 20051090315

PCT/ US2005/008339 C pd NN N OV H Me ~

R\)\<I

Ra/ “R0

//

R41
Formula (Id)

5 wherein in one embodiment of this invention the variables are as previously
defined. In another embodiment of the present invention L is oxygen and
R', R? R¥, R*2, R®, R? R® and R*' are dependentiy selected from the group
consisting of;

10  Table Nl
cpd R1 RZ R3-1 R3-2 'R5 R41 Ra / Rb
3-Carboxy-4-
methoxyphenyl
273 methyl methyl “phenyl H H 4-aminocarbonyl H

Exemplified compounds of the present invention inciude compounds of
_ Formula (le):
15 |
R

R2
R\ J. N
\N)~,,,</I
, N 32
P
- N
g

Formula (le)
wherein in one embodiment of this invention the variables are as previously
defined. In another embodiment of the present invention L is O and R', R?, R*
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N~ M NHN OHZNMNH2 8 OO0
Ove HO M N ~
NHZ2 20 Owo 2005/090315

HOM I G NM HN M H2N I

MNH2 12 O O

M HN OHZN M H2 18 0 O MeOHO O M2 Me N HN O H2N i

PCT/US2005/008339

', R*%, R%, R?, R® and R* are dependently selected from the group consisting

of:
Table |V
de R1 RZ R3-1 R3-2 R5 R41 R%/ Rb
3.
Methoxycarbonyi-
4-methoxy-
284 phenylmethyl methyl phenyl H H 4-aminocarbonyl H
3-Carboxy-4-
methoxy-
285 phenyimethyl methyl phenyl H H 4-aminocarbonyl H

A further embodiment of the present invention includes representative

compounds shown in Table V:

Table V
Cpd
O OMe
HO
Me
N
N 7
HN
O
H,N NH,
4 0
O OMe
HO
N
Me N/\</ |
HN
e}
HoN M&NHZ
6 0
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52 WD 2005/ 090315 PCT/ US2005/008339 C pd Ov MO M M= N HN
MNH2 75 00 HOMe Me NN HN O H2N Me H2 227 c¢ The conpounds of the

present inv
accept abl e

oy

al so be
use in

present
nmedi ci ne,

~ OH2N I /

in the form of pharnaceutically
the salts of the PCOHpO0YM8330f this

invention refer to non-toxic "pharmaceutically acceptable 5 salts" (Ref.

| nt emati onal J. Pharqb 1986,| 33, 201-217; J. Pharm Sci., 1997
1, 1) O her sal denn\An\Anr be IIQ_Qflll 4N the npnre ‘
according to thi|s invention dr of their %ﬂmrnamautlcally accept%
Representative drgani c or ingrganic a0|% de, but are not |
hydrochl oric, hydrobrom c, hydriodic, pegchl , sulfuric, nitr
phosphoric, 10 acetic, propianic, glycolic, iwé SUCGETHC, NE
fumaric, malic, jtartaric, citric, benzoic, ndgl i gy nesul
hydr oxyet hanesul|f oni ¢, benzenesul foni c, Mexal i fo|lc,
2- napht hal enesul|f oni c, p-tol uenesul fonic | ghexBNesul f am ¢
saccharinic or tjrifluoroacetijc acid. Rg Qe organic or
H,N
8 o
o]
HO
Me Cc
N
Me N N
HN
0 Me
H:N MeNH2
12 o)
O OMe
HO
Me
N
Me N™ |
HN
8]
HoN L
18 0
OMe
MeO HO. 's)
Me
N
Me N™ |
HN
0
HoN ez
20 o)

(Jan), 66,
conpounds

ble salts.

imted to,

ic,

| efic,

fonic,

salicylic,
nor gani c
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bases include, b
benzat hi ne,
megl um ne,

sodi um and zI nc.
i ncludes within
general , such pr
whi ch are readi

t he met hods of t
"adm ni stering"

described with t
may not be speci

conmpound in vivo

procedures for t
derivatives are
Bundgaard, El sev
have at
Where the 15 co
additional ly exi
preparation of t

m xtures of ster:¢

t echni ques such

prepared in race
ei t her stereospe
exanpl e,
standard techniq
formation with a

(-)-di

WhAGA! 09@ 5

ut are not |i

15 chl oroprocai ne,
al um num cal ci um

WD 2005/

its lehe prn

basic or cationic salts s
chol i ne, diethanol am ne, ethylen
| ithium nagnes
090315 PCTI US20051008339

rugs of the conpounds of this inv

mted to,

uch as
edi am ne,

i t
Iﬁl#re]l]’ %ﬁgﬂég’ﬁﬁsﬁ? g]v ention

tion. In

Jdruggﬁa Il b

e functlonal derlvatlves of the co

ppounds

| east one

be resol

- p-tol uoyl ;

coTTvVertt-te
reat mnent of t
shal | enconpa
ne conpound s
ically discl
after adm ni
ne sel ection
L0 descri bed,
er,
chiral
ounds?®osses

a)

1985. W
cent

II‘I—VIVU II‘ITU 1II
ne present &ﬁénv n
5s the trea
pbecifically dis
osed, but which
stration toh}he S 5
and preparatlon of sw
for exanp
here W , c:zaccordlng to thi
er, theyf may dd®ordingly exist as
s two _orOnore chiral centers, they

the term
varlous di

‘rcqm—r et COTpPotTTa.
|on
the

Thus, in
sor der s
pound whi ch
bci fied

Al
9]
5", ed. H

5 i nventi on
Enanti oners.

y

5t as diaste
ne conpounds

Eoisoners, th
AS preparativ
Mmc formor a
i fic synthes
ved into the
les, such as

n optically a

Dtarggric a

(eoners. Wher & the processes for th
accor di ngppe1 {nvention give ri
bse | soners na ¢ separated by co
chr omat ogr ap The conp@lngs ma
20 i ndi vi dual i QNBI.S di as
Qg hel conpounds

f¥s or diaste
};tere0|soner|c pa

-p-toluoyl-L-tarta

<
se to
hvent i onal
y be

[l eronmers by
may, for
romers by
rs by salt

ric acid 25

foll owed by fractional crysta

The
anm des,

I'rzatron and regenefatlon orf the 1

ree base.

conpounds may al so be resolved by formation of stereoisoneric esters or
f ol | owed e compoundsgpefdbé preseap mveniiemmaydisebe pegsent irt the fomm r al

of pharmaceutically acceptable salts. For use in medicine, the saits of the

compounds of this invention refer to non-toxic “pharmaceutically acceptable

salts” (Ref. International J. Pharm., 1986, 33, 201-217; J. Pharm.Sci., 1997

(Jan), 66, 1, 1). Other salts may, however, be useful in the preparation of

compounds according to this invention or of their pharmaceutically acceptable

salts. Representative organic or inorganic acids include, but are not limited to,

hydrochloric, hydrobromic, hydriodic, perchloric, sulfuric, nitric, phosphoric,

10

acetic, propionic, glycolic, lactic, succinic, maleic, fumaric, malic, tartaric, citric,

benzoic, mandelic, methanesulfonic, hydroxyethanesulfonic, benzenesulfonic,

oxalic, pamoic, 2-naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic,

salicylic, saccharinic or trifluoroacstic acid. Representative organic or inorganic

bases include, but are not limited to, basic or cationic salts such as benzathine,

15

chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine,

procaine, aluminum, calcium, lithium, magnesium, potassium, sodium and zinc.
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auxiliary. Alternatively, the conpounds may be resolved using a chiral HPLC
colum. It is to be understood that all stereoisoners, racem c m xtures, 30
di ast er eonegs 4 ﬁgntlomars t hereof are enconpassed within the scope of

t he present |nv 54 WD 2005/ 090315 PCT/ US2005/ 0083BGI/USHY 833Ny of

t he processes for preparation of the conpounds of the present invention, it
may be necessaryThedresend éniention induslgsrwithic its seope PtQ!hSUQsofﬂ'leactlve gr oups

on any of t C ed.. This  ma s of

convent i ona%ﬁ%bﬁ@#bﬁ%'s’gﬁgéﬁ@h s'ﬂcgr‘l:"nggmt ﬂ@&t?agﬁjgﬁﬁ'&’ﬁg’ebfﬁ” ct ive 5
G oups in OdgevativeShf thestovipoands which \dre Wity eontértiblenRigsmito the73; and
TW Geene & P.GM Wits, Protective G oups |%€%rgan| c Synthesis, John

Wley & Sonéequifegcomppungy ckhuiss imiregnehpds phife @b heipieseat conveni ent
subsequept ﬁ\éaﬁo#%h@@emtémﬁrﬁ. " shil biorfbdss the tFééﬁH%ﬁLGﬂﬁS some of the
may exi st as polynorp

crystalline forms for the conmpoun and as such are
i nt ended t o vbrousdisardieds dasmrﬂmdpm#sthetconhpnmdtsip@niﬁcaﬂy disdiosedor withme of t he

conmpounds form,salvat e it h vvat n organic
colvents. anmedhit $fEings it b2 aPBtftanyidisdosed KU Bkl oty BS TBR Th7a " he
scope of t higpetifisdBdmpound in Vivo aftBLEEMiInistrdion t@tmﬁwjécmm\@nﬁbnﬁle rul es
used throughout this disclosure, the termnal portion of the designated

si de chain |P§°Q9é’é'£€?91 feethe selegtiory and B&Q@éralf@ntﬁé‘uﬁﬁj’@ﬁﬁ@m&ﬂﬂ!waﬁ\fﬁﬂ 3fey towar d

t he poi %,p " ; %@k 2 g PAe
al kyl amqgo %[éﬁ ﬁ G0 ?‘?Geb%l : rbios' egoﬁpggb%aﬁét EEGY'SM a: o
/ClCGaIkyI1985 ClCGaIky H/ \ It is intended that the definition of any

substituent or variable at a particular location in a nolecule be
i ndependent of its definitions elsewhere in 25 that nolecule. It is

under stood that gyRsbithe e8inpodRds aedtidingus HAs ir@ntieh haveat least one

chiral center, they may accordingly exist as enantiomers. Where the

15 compounds possess two or more chiral centers, they may additionally exist as
diastersomers. Where the processes for the preparation of the compounds
according to the invention give rise to mixtures of sterecisomers, these isomers
may be separated by conventional techniques such as preparative
chromatography. The compounds may be prepared in racemic form or as

20 individual enantiomers or diasteromers by either stereospecific synthesis or by
resolution. The compounds may, for example, be resolved into their
component enantiomers or diasteromers by standard techniques, such as the
formation of sterecisomeric pairs by salt formation with an optically active acid,
such as (-)-di-p-toluoyi-D-tartaric acid and/or (+)-di-p-toluoyl-L-tartaric acid

25 followed by fractionat crystallization and regeneration of the free base. The
compounds may also be resolved by formation of sterecisomeric esters or
amides, followed by chromatographic separation and removal of the chiral
auxiliary. Alternatively, the compounds may be resolved using a chiral HPLC
column. ltis to be understood that all sterecisomers, racemic mixtures,

30 diastereomers and enantiomers thereof are encompassed within the scope of

the present invention.



t he conpounds of this invention can be selected by one of ordinary skill in
the art to provide conpounds that are chemcally stable and that can be
readily Syﬂ&ﬂﬁﬁﬁﬁﬁg by techni ques known In the art as well as those methods
set forth er 2038 55 WD 2005/ 090315 PCTI US2005/ 00833BCT/EA2005/008339

"i ndependent | y" sel ected substituent refers to a group of substituents,

wher ei n t he substDuriegaay shhebsrodesdesrfonprepatatioafaitiee compognds eftheunber s of

carbon atons (e.P. qwg?%, hal | refer indeﬁfnqﬁntlé to t%e {wnb r of carbon
atoms i n anPHRSEPEINYP IRAK Pe NRGEES3TY NGl desitalliedo Profert SISty O | arger 5
substi t uent raytiveigfdupy &xgpgsf’ﬂ@mrﬁoﬁéulb%%oﬁééﬁb& PR mafbetidieverrsy N,

unl ess ot herw se noted, ' het her used al one or as part of a
subst i t uent mgangPf ceneertianal protestipgtarauies., [5Heh a8 dhoseadesaiibeddn Psoteplidg ng | to

8 car bongat : : Al i ehNwd y 10 refers
o an - B k GHouBh OaTERmitly” of ) 218, SEDRe, RieRuhieRestioRliong
Simlarly, TW.Greems &Ry Wuteerotedtivy Grblips #f ©rgdnic Synthiegist Jeird br anched

carbon chaipns, having 2. to 8_carbon atons or any nunber wi.thin thjs range,
wherein an th@?ﬁyﬁogﬁa?éﬁha‘éhwqt%w PRPY BRI RS TeHRYedAtEenvRAIE Mt and an
al kynyl chagnbg@g,e@,{ steRRUsitDAectidd 1B thé afthe chain. An al kyl and al koxy
15 chain nmay be Subst ia'?%t esdﬁﬁ(;nea carbon atom In substituent groups with
mul tiple alkyl groups such as (CL.sal kyl)2anm no- the G _sal kyl groups of

t he di akkyl am no h I did f ; kyl" refers
toCsat a8y caor  pEMertforb Sarfie BF it crf ealife e, PG £ afivds RV ¢

hydr ocar bfﬂg&isﬂ@@gofynidrphsaln_dca_stﬁcn@wmeTnmmlu eiudeiilibé&fm;blr%entor such |
rrngs I ncluge, an re nqt Imte tOCCOpI’O cycout | ccopenty,
cycl ohexyl "B’;?@F'%’Preﬁl gddition, %@ﬂ&hﬂmnﬁaqugﬂﬁﬁavwferry,sod\f?ée%%ha@ytw ring

may be fUs‘ﬁ‘.je.,tRycﬁ’afé%?‘é?@@de?ﬂor@Qﬁi&zs%ngﬁ?s‘?%nB% A3blitds ard als@’ 6 member ed
heteroaryl ‘ring (contalning one“of O, or N and, optionally, one

addi ti onal intenderbto) be en¢empassed withie the scopgl ofthisénvantionoal kyl . The term
"heteroqgclyl " refers to a nonaromatic cyclic ring of 5to 7

In general, under standard nomenclature rules used throughout this
disclosure, the terminal portion of the designated side chain is described first
followed by the adjacent functionality toward the point of attachment. Thus, for
example, a "phenylC4-Cs alkylamidoC4-Csalkyl” substituent refers to a group of

0
C1"C5 alkyl
'§_C1-C6 alkyf/U\I;I‘/ ‘Q

it is intended that the definition of any substituent or variable at a

20 the formula:

particular location in a molecule be independent of its definitions elsewhere in
25 that molecule. 1t is understood that substituents and substitution patterns on
the compounds of this invention can be selected by one of ordinary skill in the
art to provide compounds that are chemically stable and that can be readily
synthesized by techniques known in the art as well as those methods set forth
herein.
30
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menbers in which 1 to 2 nmenbers are nitrogen, or a nonaromatic cyclic ring
of 5 to 7 nenbers in which zero, one or two nenbers are nitrogen and up to
two 30 mer’rb&, r ygen or sulfur; wherein, optionally, the ring contains
zero to one b?ﬂ@’é{) Qfggt ed bonds, and, optionally, when th%cwmosz@?-@? 6 or 7
menbers, it contains up to two unsaturated bonds. The term "heterocyclyl™

i ncludes a 5 to ABgndgpersiestiposriecedeubsiinessetrosna grompesuhstituentsycii c
het | ' ; e , 5
or 6 menber oy e RbslitieR A Wit (AR hEiondigh HUAbER M ) 2 )
one addi ti onedrboh atayge (e.g. 1.5 shall 7efee inuepeddentlyl todhd& pLimiver of carbahk eny |

ring, a5 to_7 nenber het erocycl] vyl . ring (pf the same definition as above
but 5 absent 2P 'B@Pi%gy@fC?ic'Pﬁ%!rféP'eMg'g@tB?ﬁBSVFB?'%PUsog@ Wgceﬁ t he carbon of
attachnmeny oéubsiituent iro@hiechlalkyt ¥ebeaiskeR A prefix Rgdter ocyclyl ring to forma
spiro noiety. For instant conpounds of the invention, the carbon atomring

menbers that formthe heterocyclyl ring are fully saturated. O her

6. The ter m oY EretDERIT BT SnofibEhbted ol FUHeBLE oo b B8R RS 1 ¢
het erocycl e pait dfjedubstitbentrgroup yefersstordtragght aiid dranctstpearbds chagsnot

considered to he fully aromatic and are pot referred to as heteroaryl
conpounds. EQ%Y‘ngégogfc% %?M%PW”NQ?WBB?WWEP 8 rangfy ih%t‘?ﬂﬂ a”f(?’%yt ed to,

pyrrol i ng (iéiéﬂsttsiaﬂgo%hkypyﬁﬁsqa@em@&y;f.r»ﬁ{érémlangn isSaPYEfirdd f&ﬂré: .
pyrrolidinyl, 2-imdazolinyl, 1mdazolidinyl, Z-pyrazolinyl, pyrazolidinyl,
pi peri di nyl , Shmilgsiyothertgrms “alkenyii andightwmy!” nefier tmstrajgleand:brapchedhe term

"aryl" refer [ ' IBerWi i ar bon
members or 1 o SHelPHBMAGE p SRRGe TR A0 Hiitervilih fie fangh 0”1,

car bon nenbewherdix anplienyioéhain s at 1dast omgdoubie lbodd in thedcisaie andtanl i M ted to,
20 phenyl, napht %Lenyl or, anthracenyl. Preferred aryl groups for the

practi ce of aKyayl chaiPRAS er‘e%\srté“fﬁé'ﬁ |bopddn thag,ehainy Analkyl-and qné‘?’% _
"heteroafy! " chahehay Eé’s@ﬁ‘st?t.(rljtg & cAlbbd #dm> Iﬁ&u@stﬁ@éﬁ@r@gp&é’%@dﬁiﬁl@e ring

consi sts of carbon "atons an as at Ieast one het eroat om [ er. Sui t abl e
het er oat ons  alkyl gragpshsuchoge (C1-satipdleamino- the Cusalkyl grauns efdbe dialkylaminenber ed

rings, the hﬁ;[a%rboeathglsaHengr&ﬂg}e"’r‘\'t.ns one nenber of nitrogen,

The term “cycloalkyl” refers to saturated or partially unsaturated, moncyclic
20 or polycyclic hydrocarbon rings of from 3 to 14 carbon atom members. Examples
of such rings include, and are not limited to cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl and adamantyl. Altematively, the cycloalkyl ring may be
fused to a benzene ring (benzo fused cycloalkyl), a 5 or 6 membered heteroaryl -
ring (containing one of O, S or N and, optionally, one additional nitrogen) to form
25 a heteroaryl fused cycloalkyl.

The term “heterocyclyl” refers to a nonaromatic cyclic ring of S to 7
members in which 1 to 2 members are nitrogen, or a nonaromatic cyclic ring of 5
to 7 members in which zero, one or two members are nitrogen and up to two
30 members are oxygen or sulfur; wherein, optionally, the ring contains zero to one
unsaturated bonds, and, optionally, when the ring is of 6 or 7 members, it
contains up to two unsaturated bonds. The term “heterocyclyl” includes a5to 7
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oxygen or sulfur and, in addition, may contain up to three additional

nitrogens. In the case of 6 nenbered rings, the heteroaryl ring may contain
from one towdoE®oesist rogen atons. For the case wherein gmﬁge} ?ed ring
has three 30 nitrogens, at nost two nitrogen atons are a ja ionally,

t he het | d.t b b fused het |
5 or 6 mempavambihl ey et g, Went b beBFets ring e fisgo ™ Y )+ 2
optional ly, r@t&o@wtawls ﬁ%n%r@@ﬂéé%%%hﬁg?@ﬁt&ﬁﬁ@%(e%@@orN'dnﬁogen) a

5 to 7 menbered clycloal a/ ring or a 5 to 7 membered heterocycle ring (as
defi ned supraktienallysereadditional sfitgen) 65 @ 7% membered cidenliyl ﬁgpydc@l@rm es of
heteroaryl u pyrrolyl,
oxazoly g’[‘?ﬁa%tb P%I&qﬁ %‘ia’gjg% t?fb%}g&?tnné (S?tﬁglgg@%adzégﬁ t'?Sh |sot° ﬁg%hgl

oxadi azoByI atsemtatlaebpilon of 4 further m?sedynhg)cpryfuseﬂ with 1hqo(yarbdaz>f atycichrrmnt bfn di nyl

| ; d h '
ndol§ myl | 5keyslRl S aRREor BREECyeb ia om Sisabirieins gy st

benzt hi azol %omﬂéﬁﬂé@éﬂh@hd\}enh@ﬁﬁﬁé %gfb%a%dﬁn rin eﬁérﬁbaﬁs%ﬁaﬁéﬁhme
benzotrlazolyl qui nolizin qui nolinyl, isoquinolin U|nazoI|nyI 10

The term " atgtemprydyl rlﬁﬁéf%{léih salukgted g Odhes cgmunds:ofe’@emwamtlan mawhaver oup

S koxy or odplBER et neRReid e, THBSHE et dur 8 I AR o
"hal ogert0 r ef membered munodyeiic hefersuycledridged i foemasicldiodings:. Sudb Subst.i tuents

that are substituted with nultiple halogens are substituted in manner
that provi dé’é’"lﬂ?h'ﬁgﬁﬁEfs"Ot\WPE'HeEﬁdeto?PafB?yeamWﬁ’@ﬁé‘Vﬁrarﬁ Aet '?%'Tﬁdtalaﬁyl or

“aryl™ or e'tTeEérbar‘}f ﬁrﬁﬁéﬁnd&r ‘ﬁ)daﬁ'ndkﬁso{aﬁe?é}elé%t{l epPoup% iRG08e, Yndaarg WBp! | t uent

(e.g., aryla mno? It be preted as 20 including those
limtations Isgu rtoamwbnyldmc udingy3-pymele, 2rpymrolinyDers3-giaelinyl), pyrratiding!, of

carbon 2Uom, (AR ARV 2 Serb BRERARR B SRR,
y
substi t usnt thbmdmhohhyliﬁddﬁilpmmﬂts as its prefix root. For alkyl, and

al koxy substituents the esi gnated nunber of carbon atons includes all of
t he i ndependent nenber 25 included in the range specified individually and.

all the conbi nat ki | Far exanpl e
C .6 alkyl woul dl-l(lP'% Ct?rfm ﬁﬂe?ﬁe bt UhshiirdtBs, Ar8RBkic fRsdchéiRGing 6
carbon members or to an unsaturated aromatic polycyclic ring of from 10 to 14
carbon members. Examples of such aryl rings include, and are not limited to,
20  phenyl, naphthalenyl or anthracenyl. Preferred aryl groups for the practice of this

invention are phenyl and naphthalenyl.

The term “heteroaryl” refers to an aromatic ring of 5 or 6 members

wherein the ring consists of carbon atoms and has at least one heteroatom \
25 member. Suitable heteroatoms include nitrogen, oxygen or sulfur. In the case

of 5 membered rings, the heteroaryl ring contains one member of nitrogen,

oxygen or sulfur and, in addition, may contain up to three additional nitrogens.

In the case of 6 membered rings, the heteroaryl ring may contain from one to

three nitrogen atoms. For the case wherein the 6 membered ring has three
30 nitrogens, at most two nitrogen atoms are adjacent. Optionally, the heteroaryl

ring is fused to a benzene ring (benzo fused heteroaryl), a 5 or 6 membered

heteroaryl ring (containing orie of O, S or N and, optionally, one additional
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ethyl, propyl, butyl, pentyl and hexyl individually as well as

sub-conbi nati ons thereof (e.g. Cl-2, Cl1.3, Cl4, Cl -5, C2-6, C3-6, 4-6,
C5.6, C2-5, wei®o9090839® The term "therapeutically effectiv " used
herein, means that anount of active conpound or phar mcgﬁﬁﬂgéﬁg@&g’it t hat

elicits the _biol ogi r di ci nal response _n tissue, system, animal or
huran ¢ hat - POBBIG S mentiprad swaB e P08 6404 ebeistERpIEes

resear cher, ringt@gaémeumprmi dhabnidA6 opliowbf & filider fillselirPigiNExAYApes of ncl udes
all eviation of the synptons of the disease or disorder being treated. 5 The

novel conpohfi@soayl graePpinekida: ancheremat mited to, fiaryt, thiemybhi RYITPIV.cxegelst,

nmodul at ors. gl: ritds , I J lﬂgbgm Well r agonists
useful =in ﬁ%%kq?ﬁ'e'm%n l,(ﬂﬁ%ioli 'i'g?xa @ﬁ 0 %%cﬂﬂi ?’%]%sgl Lll’gﬂggéﬁbai n and

gast r oi n% es thiadibzalylspyritimg, pyfidazinyl esyrivhidipgi or pyrazmdiefdsédhéterodryilgrougshe scope
of the present, in tjon jpclude, but are not limted to, centrally

medi at ed pai'r}?,”dfdr' 9'? Bﬁ@dg[}ﬁ}"ﬁﬁylal?%’&o 'n,ge%ior”ﬂJE'i‘ﬁr'Qﬂa%ﬂlﬁsoft tissue

i njury rel abgfziRfddrolyp Hehzthigdof, HénkOxdzBij, HERRsb Lo RHzeHRdE i Sease

rel ated pain, neuropathic pain’and acuté pain such'as caused by "acute

i njury, trabeazalrazalylgetigolzinyl, epinefinyd, isequinolinyer qunazelirdd by neur opat hi ¢
pai n conditions, diabetic peripheral neuropathy, post-herpetic neuralgia,
trigem nal neural gia, post-stroke pain syndrones or 15 cluster or mgraine

headac h}iz@. hExa_rrpTI'be tert Gagtikel rtteegs 'andlkyﬂgmp@b_stitutgut\ﬁﬂﬂagatybgftra]ﬂ_pvm thin the
scope of this inventign includeg, but are nqot |imted 1o i g[rheic

syndr ones, &%gi,;gppg,ylcpqmegyﬁ)s f@ﬂ?ﬁyaéh%ﬁeHPrﬁfé’!i‘JWXd'Bmcﬁﬁﬁﬁa}n %l;oxyal ternating
irritabl e benglp SPREHILAEWIREA av BFRipe. P Bdhzaledydi arrhea associated wth

I nf | anmat org bgvvel di sease | ncly%gi né)adglgger atz?'vgygol itis and Crohn's 20

di sease. Exanples of gastrointestinal disorders where opioid receptor ("OR")
ant agoni sts are i e hak i 0 : ' . lyritabl e bowel
syndrone, post- ogggg%nveﬁéﬁ%usreg%é%égﬁﬁﬁepgpghﬁg'%&ﬂ%ﬁi%bgt@ not limted
to the 25 cQubsiitpentsthatans sabstitged withimuiltigie hatagiens tiredulstitutedmian Wit h

opi ates. Modul atign, of pore than one .opioid receptor subtype is also useful
as foll ows: '"l?nn@()ﬂﬁéﬂﬁ?i" Q’Facto"?%"u&dﬁii‘e(@ﬁﬁﬁfﬁ PROIBgoni st and delta OR

ant agoni st coul d have ‘

N

‘Whenever the term “alkyl” or "aryl” or either of their prefix roots appear in

a name of a substituent (e.g., arylalkyl, alkylamino) it shall be interpreted as

20 including those limitations given above for “alky!l” and “aryl.” Designated
numbers of carbon atoms (e.g., C4-Cs) shall refer independently to the number
of carbon atoms in an alkyl moiety or to the alkyl portion of a farger substituent
in which alkyl appears as its prefix root. For alkyl, and alkoxy substituents the
designated number of carbon atoms includes all of the independent member

25 included in the range specified individually and all the combination of ranges
within in the range specified. For example Ci.5 alkyl would include methyi,
ethyl, propyl, butyl, pentyl and hexyl individually as well as sub-combinations
thereof (e.g9. C1.2, C4.3, C14, C1.5,Ca6, C35, Cs-6, Cs.6, C25 €tC.).

30 The term “therapeutically effective amount” as used herein, means that

amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
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antidiarrheal properties wthout being profoundly constipating. A conpound

that is a mxed nmu OR agoni st and delta OR agoni st areuseful in cases of 30
severe di ar%e% é@&h are refractory to treatnent with pure mu OR agoni sts,

or has addi PP 1 ty in treating visceral pain assBCT/HSWH/wWBi3n

i nfl anmation and diarrhea. 59 WO 2005/ 090315 PCT/ US2005/ 008339

Accor di ngl yreseacnhep,met&j'lnaﬁanhaeﬁimlsmd:toridnmmeﬂrk:hnicmn,ywlhiehadzlljdia'sstered by any

conventi onal f, adm ni stratijon, includ imted to oral, 5
nasal , pul rrﬁpu%‘? ioh e %Ugtpmsﬂﬁ%alseﬁeaws%%&ﬁg&elpgg'pa{ *vagi nal and
parent eral (i.e. subcutaneous, intranuscular, intradermal, intravenous

etc.). It 1is currently preferred that the corrpounds of the pr esent
i nvention be admnistered via nodes of adm nistration other than pul nonary

o Parerseral | aghh ookl Ghlnds MG brosthEDERIGH SR GATRMBII SRRy ded 11

Tabl e | may 10 be a or parenter node

adm ni strat nmduléltorsprlamartmwareceﬂhanm:anmmndalare:omprdsnebepm agbnisty s
i nvention, one ﬁ or, salt ,thereof as the

d f Formula, (|
active i ngr 459NN thggreafrngp u%ﬂ%"%ﬂ?ﬁo g:u té‘? ésﬂﬁaraﬁeﬂ?é'&?mal carrier

according t gasmwahhéartnéoraéréof@idmae%r Bain ifteRReY &5b8 Withers the! é&b%&of""h' ch
carrier may take a wide variety of forms depending of the form of

pr epar at i on thiepieseat inventigminaluger butiase npklimited &, sentsallypeediated pain, Sui t abl e

har nacegyt i I I

beccr o1t on eipHerBRE Atk AtRd obH, irBbErd e s s BRID Bl Baifidain oy be
found in TheellateddbdnﬂamthaﬁbmrpmgmssiveailsdéseireliatsfdpamZ@emobhiMhpainhmdt he
Aneri can Phar eyti c Assoc BI on an %\ Phar maceuti cal, Socj et of G eat
BT o o Kb eRBRPAR SHER 78 PaNSer bl AGHAIUHDL Fal T e Sy b sciva e

descri bed l@uBHE@é:QH%d)HPhéG aﬁnéﬁﬁm%na&.oﬁgaa.as&wbéﬁﬁerwﬁﬂee i gy 25

Tabl ets. Second Edition,” Revi anded, Vol unes
Li eber man etpoat-herpatic naunalglacfagemmaigeuwdmmosbatrem PRHI SyNsiomes oons,

D sper o450, Bty Bt hiadhorlls AARRRT BRI Al R R ched by
intended to be within the scope of this invention include, but are not limited to,
diarrheic syndromes, motility disorders such as diarrhea-predominant, or
alternating irritable bowel syndrome, and visceral pain and diarrhea associated
with inflammatory bowel disease including ulcerative colitis and Crohn’s

20 disease.

Examples of gastrointestinal disorders where opioid receptor (“OR")
antagonists ‘are useful include constipation-predominant irritable bowel
syndrome, post-operative ileus and constipation, including but not limited to the

25 constipation associated with treatment of chronic pain with opiates. Modulation
of more than one opioid receptor subtype is also useful as follows: a
compound that is a mixed mu OR agonist and delta OR antagonist could have
antidiarrheal properties without being profoundly constipating. A compound
that is a mixed mu OR agonist and delta OR agonist areuseful in cases of

30 severe diarrhea that are refractory to treatment with pure mu OR agonists, or
has additional utility in treating visceral pain associated with inflammation and
diarrhea.
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Mar cel Dekker, Inc. 30 In preparing a pharmaceutical conposition of the
present invention in |iquid dosage formfor oral, topical and parenteral
adm ni st ratw%oﬁ[ﬁxs gf the 60 WD 2005/090315 PCT/ US2005/ 008339 usual

phar maceut i ca Bor exci pi ents may be enpl oyed. ThusPCFBP2YWEI3® dosage
forms, such as suspensions (i.e. colloids, emulsions and dispersions) and
solutions, suitable carriers and additives include, but are not limted to,
pharmaceutically acceptable wetting agents, di spersant s, floccul at i on

ts, 5 thick H t i.e. . buf t t
gglegr ;Sng agelntC seI}‘eGrFE’%'gqgcgg?'%gpﬂrr\‘g@&ﬁ“eé’é%%}t\/é\?qr\;) S”%"?y B“ch a >
i crobi al  grivdny ccﬁiv@n’bloﬁélfﬂo@te df'aﬂHinqsf{éﬂUrﬁh@luHﬁﬁg Bet ReminmheRcto d}JQF aI | of

t he conponent’s |'i sted above w | required for each Irpgw d dosage form

10 I n sol5 d nasal. pprrecp'yplrrm-‘;tmi@gyalencdar treppderahpiestal.agingdandr s f or
e Pill
it abi ot SPeer M Shedfnedh g it difus M iy eRer B ifiabendls SR 12! 4 hed

rel ease forasruhaé:httgnpr)efersed thaibtree campaowrids ofitite prdieht ineentiorcbeide but are not

limted to | uent's anulatln a ents, Iubrlcants bi nder s | i dant s,
di si nt egr at .#gma@&%@@ viBmares ofadminkratih StiRrdhan Plivapnan e patsmteral

adm ni strati S t us oral
dosage unit %'”rs&?{rﬁéﬁm@%é’gﬁgﬁggf‘é‘?ﬂé@ﬁ lgrtédusi | ca'&ae{rr‘rq%‘esﬁégt\g@g%bw ously
enpl oyedO | fbajaa@nmmieredam pukmonayry bepa@uwal mode®df adipinistrationoat ed, film
coated or enteric coated by standard techniques. 20 The phar maceutical
conpositions -herein wll contain, per dosage unit, e.g., tablet, capsule,
powder, injectiommo p@pam@fpharmdemtmal torkpositionsoithis ineéntidnhene ok i ve

i ngredi ent necessar to de ver a ef f Ct?:’l ve do e as, descri Beg above. The
phar maceut i d8P'& ’Iqscﬂf QFB\“@ ) §f $at Sfﬁoéﬁﬁ he,gptive.ingr o€ unit, e.g.,

25, (201 et ARl aBRIE ) BERahAuPARERA Sk OB cORkbpand he
0. 01 ny/¥y tpharmaceutical compoundmg techniques, which carrier may take a wide variety

of forms depending of the form of preparation desired for administration (e.g.

oral or parenteral). Suitable pharmaceutically acceptable carriers are well

known in the art. Descriptions of some of these pharmaceutically acceptable

carriers may be found in The Handbook of Pharmaceutical Excipients,

20 published by the American Pharmaceutical Association and the Pharmaceutical
Society of Great Britain.

Methods of formulating pharmaceutical compositions have been
- described in numerous publications such as Pharmaceutical Dosage Forms:
25  Tablets, Second Edition, Revised and Expanded, Volumes 1-3, edited by
Lieberman et al; Pharmaceutical Dosage Forms: Parenteral Medications,

Volumes 1-2, edited by Avis et al; and Pharmaceutical Dosage Forms:

Disperse Systems, Volumes 1-2, edited by Lieberman et al; published by

Marcel Dekker, Inc.

30
In preparing a pharmaceutical composition of the present invention in

liquid dosage form for oral, topical and parenteral administration, any of the
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about 100 ny/kg; and, nore preferably, from about 0.01 ng/kg to about 30
ng/ kg) and may be given at a dosage of from about 0.01 ny/kg/day to about
300 nmg/ kg/d 2é&r&ferabl y from about 0.01 ng/ kg/day to about 100 ny/ kg/ day
30 and nor ea%)r gsr}Fy from about 0.01 ng/ kg/ day to abouPCBUSwgs/00gizday) .
Preferably, the nethod for the treatnent of conditions that may be nedi ated

by opioid usespharmadesical hedid or dxeipigite e bé srpidyedn TURishibraiguidof t he
conmpounds 1 WD 2005/ 090315 PCT/ US2005/ 008339 as, defined herein, the
dosage f or nfap39e OHMBaFYF LA HsRPREONE (& QoJloide cPHisiANS anddisPRIsIansht ai ni ng

bet ween fr0Eh&l?,@mioﬁs,oébitﬁﬁlet&rﬁ@r@%d%it%?s if¢ldde, Bt Gre ROENBRSPlo: from
of the d, and

about 5 ng to about 50 ny conpound, may be constituted into any
f or m sui t abbbamaceuticalfbarceptabiel wettingtagenis dispgreants.flocthilation dgsatses,

cever 19 of ienERaff pORRE HenR (BNl S, bEFHLL BBRNs. Rerohl gB ol oyea.
The use of @avdre/ fragrahyesidrbsareativiisi (6. torcoprsl mivesbiatgrowdeEtoyandy be
enpl oyed. 1Q Preferably these conpositions are in unit osage forms from

d
such as t abed yehijsie may hegraployed. bioyalhghinercpmpananislisted abave will b
I nhal ati on, ,r&gmglfgﬁeacﬂ m&ngggasgésfo%[ | e sol utions or suspensions, netered
I qui :

aer osol or sprays, drop Oor suppositories for adm nistration by
oral, intranasal, sublingual, intraocular, transdermal, rectal, vaginal,
dry powd@r i nhal hrsalid arahprepardti@haisuch as1for exampla, iy powdersifeans. For

preparing solid rmaceytical co sitiong such as tablets, th pri nci pal
active ingr é%qogﬁﬁt}ll%gnmr |%H°Ph95? f\%ﬁ ﬁﬁeﬁﬁﬁ-ﬂpl %rqq?"gﬂp,s' Bma.angconvent i onal
tabl eting i psHiedi(8AESiInTHIMPPrAbdidR Yeoast! EH YelcA8H BRH $8Staindd release

di sintegrants, lubricants, antiadherents and gildants. Suitable diluents

i ncl ude, biermulations), suitableccarters andzadsitives irclude but aramsdlimited tpot at o
h, whi dr Qlized) 4 . : . . i
anhydrousy | AlyeiRs, HenylatfG SeAEiLorbAThRfred, BB nBBrdhgiddts 0 oo

pl us abégt antadhd ikeyeBebduseasftheir easenwbadminigration stablets anglcapsylbput 3 wei ght

t nodified dextrins; 25 pl ' . pbout 4 wei ght
DO o S P05, 25 g el RIS o811

pharmaceutical carriers are obviously employed. If desired, tablets may be
sugar coated, gelatin coated, film coated or enteric coated by standard
techniques.

20

The pharmaceutical compositions herein will contain, per dosage unit,

e.g., tablet, capsule, powder, injection, teaspoonful and the like, an amount of
the active ingredient necessary to deliver an effective dose as described above.:
The pharmaceutical compositions herein will contain, per unit dosage unit, e.g., -

25 tablet, capsule, powder, injection, suppository, teaspoonful and the like, of from
about 0.01 mg/kg to about 300 mg/kg (preferably from about 0.01 mg/kg to
about 100 mg/kg; and, more preferably, from about 0.01 mg/kg to about 30
mg/kg) and may be given at a dosage of from about 0.01 mg/kg/day to about
300 mg/kg/day (preferably from about 0.01 mg/kg/day to about 100 mg/kg/day

30 and more preferably from about 0.01 mg/kg/day to about 30 mg/kg/day).
Preferably, the method for the treatment of conditions that may be mediated by
opioid receptors described in the present invention using any of the compounds
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percent cornstarch and magnesi um stearate), dextrose, inositol, mannitol,
sorbitol, mcrocrystalline cellulose (i.e. AVICEL TM m crocrystalline

cel lul ose woabsapbrsf rom FMC Corp.), dical ci um phosphat ' ul fate
di hydrate, <calciumlactate tihydrate and the |ike. Sui tg%Tlg%%@g%}g and

adhesi ves i ncl ude O but, are not  limted to acacia m . guar

t ragacant h Gﬁr‘#ﬂg%gﬂ?&tﬂb%ﬁj%ﬁqgﬁ,f""@f”t‘ﬂ:%@m étﬂi@EH?C%ﬁaﬁlgmﬂpg%%s (i.e.
met hyl cel | ulcafiyr coREINING betweBAROFEABMU 921 Mg% abowtfug! rﬁg! ant, Pisre

hydr oxypr opyl nmet w g_gl@l ul ose, 62 WO 2005/ 090315 PCT/ US20051009339

hydr oxypr opyrefera abow 5tme to aleit 50vrg ef thesommoendranil maybsi bl e bi nder s

(i.e. alginj g : ' L 1d.04C ,

hydr oxyet hy {&gféftﬂlﬁjt:eggga %ﬁg&ﬁ%@gﬁhhae@?&géf éejc%ir%!)s W@%@Heeéﬁgﬁes e],

pol ylet hysﬁn@og?gemlhpwmgbysmhawaded dgpd&ding)ﬁptbmtﬁd Eguirpnient ohthepyr r ol i done,
5 pol ynet hacryl afes and pre atinized starc nd the |ike. I tabl e

di si nt egramsyxleﬁ 'alﬁ?e\‘n‘f'i'lty gf{bemdﬁpﬁiqew tﬂ'%%teaﬁgpéﬂ%@mfdﬁg $tat o,
etc.), sodi _ , irnistratHoResk ; ghesi um
ol pumsi oy Rl el b S adh BRI AICH fshpENGfic dosigmay™

car boxymet hypesshployede and microcrystalline cellulose), alginates,

pregel atini zed starches (i.e. corn starch, 10 etc.), guns (i.e. agar, guar,
| ocust bean, karaya, pectin, and tragacanth gun), cross-I|inked

pol yvi nybpyrrol i @esferaigitidse donsositnstzaé ireuhitBosatRfosmafitbm aaéh aslher ent s

i ncl ude, but are ngt Iim}ed to, stearates (nagnesi unh cal cium and sodiunm,
stearic aci dablels pili§esapsules; dat pawders fig) resongtitdtionsgrdniatatian girangles,

DL- | euci ne, -u&ﬁn@@weﬁ@g%lu@%gjlv@gggw&s, Hdbied %r@é’éll%r s"ﬁP?’i dmmpenzoate, 15

sodi um acet ate, “sodi um | aury ‘magnesi um laury ate and the
| i ke. Suit atdes, gr suppesitories fordegdmibistratiow by oral| infrianasialt syblingual, cor nst ar ch,

il B- OSIL T | L il able f .Cabot . SYLOL il
cval |abl e {ifACHeY. Persabingl b8 Yéina Aefeel BENRaRt pr BeSliRallgR ¢ om
Degussalsangridsufidtion.medveet eners and fl avorants nmay be added to chewabl e

solid dosage forns to 20 inprove the palatability of the oral dosage form
Additionally, colorants and coatings nay be added or applied to the solid

gﬁfggge‘;?r 'Imhfegre ggfﬁfﬁagan'ggs@na iphb AL QRicAT cdriSosifidhs Qlch’4Y taBRste,Rb ! C
principal active ingredient is mixed with a pharmaceutical carrier, e.g.
conventional tableting ingredients such as diluents, binders, adhesives,

20 disintegrants, lubricants, antiadherents and gildants. Suitable diluents include,

~ but are not limited to, starch (i.e. corn, wheat, or potato starch, which may be

hydrolized), lactose (granulated, spray dried or anhydrous), sucrose, sucrose-
based diluents (confectioner’s sugar; sucrose plus about 7 to 10 weight percent
invert sugar; sucrose plus about 3 weight percent modified dextrins; sucrose

25 plus invert sugar, about 4 weight percent invert sugar, about 0.1 to 0.2 weight
percent cornstarch and magnesium stearate), dextrose, inositol, mannitol,
sorbitol, microcrystalline cellulose (i.e. AVICEL ™ microcrystalline cellulose
available from FMC Corp.), dicalcium phosphate, calcium sulfate dihydrate,
calcium lactate trihydrate and the like. Suitable binders and adhesives include,

30 but are not limited to acacia gum, guar gum, tragacanth gum, sSucrose, gelatin,
glucose, starch, and cellulosics (i.e. methyicellulose, sodium
carboxymethylcellulose, ethylcellulose, hydroxypropylmethylcellulose,
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formul ated with the. pharmaceutical active to provide an accurate,
appropriate dose of the pharnmaceutical active with a therapeutic rel ease
profile. 250%95269@4 |y these carriers are nmxed with the pharmaceuti cal
active to orm 38 d preformul ati on conposition cont aP@l/ligRoas/6ve3s®geneous
m xture of “the pharnaceutical active of the present invention, or a

phar maceut i hpdroyyproepgleplidose, aial the tikey, aater Sotubde at dispeluiblpbiridursvileat i on wi | |

be formed by, one of, 30, t t hods: | t | ation, (b) d

o et o on S o2 il el Samahis ks e o o ot at Lo
conposition o b : t ' ' dient i

i sher sed_enuryABIRERIGEY B, T D8R asRR (o SiRebpt Caladtarc PO 1€
conposi t i onpslyethybanet divcal opglpsadcharideragidbchantanitesy pelybitiyipydretidoneyt o equal |y
ef fective dosage.f or such, as tablets, .pi}ll d ca l. Thi olid
preforrruga_t PBSfﬂhe&l?ﬁ%ggtqso?m grsegﬁ '”EB@&F%’F&%“W‘FA&&?R ”'@%ﬁgel ;‘5 or?ns Iof t he
type descri Gpfhtégravts ineldal ButteoP AR, staréhe®(doPn astittfo, aft0),ng of the 5

active ingredient of the present invention. The tablets or pills containing
the novel &edigBsstarchralycaigtes| piegslatingechstacihaes. iclaysUmagngpitim almiedrs or

DI 1S, 10, oPERap RuaKSEAIANA A oBEGid iRl EahERNRGRLAGISs R oxarP! e

a dual rel ease et or rirsé an 1 nn age and an outer
dosage conpucrentystaliire ¢ellulase) tmgingtaspptdgelatinizedastashes (ive lcopestansh, t he
former. ,The 10 two conponents can be separated by, an qteric ayer, which
serves 18 r & 0UMs: (CPreqR]y Sl ipcust beaT. SatvRC ROStivi 38 FAdasap G e

conponent t@rd%%ﬂﬁké@béﬁhingiwr@nagﬁef HH@ URNB. BuitbldRIbABARS M N el ease. A
e

variety of materials can use or such enteric layers or coatings, such

mat eri al s i Abliadhergnts includerbuifare pot imikad ‘o, Aeacatea(magnesiuas caleiin ac,
O ot Ve SEEY B8l Soaflcd 9 vaSEH ol AROLRL ool e e oL
pht hal at e, BDideosinps carbbwar 400 cedrbolvax 6000 cdcalilen obeate; sudiem bentzbater yl at e
opol ymiPe. SHRUITRCHRIRe SORE! FAbdfEbReaneaBI U ey alp 25056t hde by i1 m
coating or WiitaBledjidbatis' iRBIUHS) K& até hebirhited ), YAt cdthstaRdsHibh ¢i.e. CAB-
O-SIL ™ silica available from Cabot, SYLOID ™ silica available from W.R.
Grace/Davison, and AEROSIL ™ silica available from Degussa) and the like.
Sweeteners and flavorants may be added to chewable solid dosage forms to
20 improve the palatability of the oral dosage form. Additionally, colorants and
coatings may be added or applied to the solid dosage form for ease of
identification of the drug or for aesthetic purposes. These carriers are
formulated with the pharmaceutical active to provide an accurate, appropriate
dose of the pharmaceutical active with a therapeutic release profile.
25
Generally these carriers are mixed with the pharmaceutical active to
form a solid preformulation composition containing a homogeneous mixture of
the pharmaceutical active of the present invention, or a pharmaceutically
acceptable salt thereof. Generally the preformulation will be formed by one of
30 three common méthods: (a) wet granulafion, (b) dry granulation and (c) dry
blending. When referring to these preformulation compositions as
homogeneous, it is meant that the active ingredient is dispersed evenly
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20 substances in solution (which for a wet granul ation acts as the binding
agents) or lownelting solids a nolten form (which in a wet granul ati on may
i ncor porate O’%ﬁ @gt ive ingredient). These materials include natural and
synt hetic pgl ¥ 313Vaxes hydrogenated oils, fatty aci dBCEHHSRoos/a8330l s (i.¢e
beeswax, carnauba wax, cetyl al cohol, cetyl stearyl alcohol, and the |ike),

esters of fmmugla@ltdheaﬁmﬁ@tsmbhlsg tﬁ@t&ﬁé,coﬂfp@bsttbhenasab@@ﬁdﬂyls@bwaﬁd al s that
can be used, to@g mjl& oat , entr or o E*? he sol ubility of
an active iy effgctive %@Seéomtﬁ Seab®¥S pr oduct .
The liquid fsendvbrdfernmhg&} Qﬁ@r‘. us%aﬁeéba.vm@a u% dmeddyagseaﬁng grention

30 may be i ncorporate n| stration orally ction 1 nclude,
but are not the Mﬁﬁt@ctlbetéqbeweomeinm foors, about ﬂéb'hg to IabOblrM mgrefghe aqueous

cot tonseld BEfve BRTeBatshE bisER BAMRE0 B bibiS S BUB b W0 e o1

or peanut Olriovelamm@cbsiltuﬂ% mbyélsbsbeaf@d'nalamd imrmultikyertiats iof pillswehi cl es.
Sui t abl e suspendi ng agents for aqueous suspensions, include synthetic and

natural gunPre(idhasys ae\@%a:%proagigrdual-aq’lga%p@d@rme Fqsreaam%@ ¥ai nat e,
sodi um al gi rﬂélbgsé‘f&bl%ﬂ?r d.n Esa cofipfife aK‘?’rYr%YQiOﬁé%é Qﬁaghu%ﬁ%os%ﬁﬁt in,

t ragacant h, xant ul'osi cs such as so
car boxynet hgbowonenb dleg lalrher bgingen the tosm, ofla]mmoeiom dugr dled farmes.e The

met nyl edPl B8 eoMERR Bt T 65 ¥EnedBlen e Sn@IR ARY SMEh RPREsIBY et s
pol yvi nyl pyigi @Hegfh»m in ¢iee bt@ﬁ&fch(andq:erﬁﬁtsbmmr)wﬁfpbnéﬂm)paSQWact
pol yet hyl ene 10 gﬁépge days such as bhentonite, hectorite, attagul gite or

sepiolite; an@t® W%Bﬁldﬂ?é(wyn FRIeash. aﬁlvér'gﬁysqgé'ﬁﬁfﬁﬂﬁsﬁ & such as

| ecithin, t

T tod 1 o e Siobt Meric s oRudkBe, stehTiteAR By S fiberiire nO

OC][ oxynol 9 pdymmwnmater[als sqmzh qsmeimecelmlosemneyaie r(b@.tctellut(bse pobiater bﬁt e 6]9
ol ysor nations t

Boi 1 ani JBuemrthade 2 PRIHOS % o @%&Fmeﬁﬁtaiegem' Pﬁa%ﬁeaﬁﬁ%eiul Dcal g ade

| eci thins. $ydtadbogy ﬂ@hﬂrl@élmme&ﬂﬂhﬁlabﬂﬁk@t@ﬁy@{@byl mémywéllulbbmabétété 0

sinple neutral electrolytes (i.e. sodiumchloride, potassiu
succinate, methacrylate and ethylacrylate copolymers, methacrylate and methyl

methacrylate copolymers and the like, Sustained release tablets may also be
made by film coating or wet granulation using slightly soluble or insoluble

20 substances in solution (which for a wet granulation acts as the binding agents)
or low melting solids a molten form (which in a wet granulation may incorporate
the active ingredient). These materials include natural and synthetic polymers
waxes, hydrogenated oils, fatty acids and alcohols (i.e. beeswax, carnauba
wayx, cetyl alcohol, cetylstearyl alcohol, and the like), esters of fatty acids

25 metallic soaps, and other acceptable materials that can be used to granulate,
coat, entrap or otherwise limit the solubility of an active ingredient to achieve a
prolonged or sustained release product.

The liquid forms in which the novel compositions of the present invention
30 may be incorporated for administration orally or by injection include, but are not
limited to aqueous solutions, suitably flavored syrups, aqueous or oil
suspensions, and flavored emulsions with edibie oils such as cottonseed oil,
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chloride, and the like), highly charged insol uble polyners and
pol yel ectrol yte species, water soluble divalent or trivalent ions (i.

cal ci um sal W9, 2068096F50r 20 sul fates, citrates and phosp can be
used jointly in fornmulations as pH buffers and fl occul 2@’2@52%@%53

Sui tabl e preservatlves |nﬁ ;Tlde but are not é{pted rﬁgabens (i.e
met hyl , et hyesame il oergonyh gil AT BeaRytioil, a3 well @sglixis and giMiarosal . quat ernary

amoni Um <aloksmAsaTikk riABe! SubRSSLEpdif aqéilb asrRyjsuge of uconate,

phenyl et hanol and the like. There are quid 25 vehicles that may be
used in |i q@uapmmmde:wntwm maturaigummbras aneclal agari d vehicle

suspendi ng SBLFE bt A8 s bR e ORTRE ) dbBelekda ' 12 1y
esters apd didust beanipbctinradaeant, %nae@hthm@mndéwummewbh% gutiiths such as
| ow HLB (Hydr ophi |l e- LI%«U hil e Bal ance) surfactants, stearal konium hectorite,

30 wat er i n§aragyymethydeailosgamethylealiyjass) Byqrp}(}‘ﬁ’?@bllﬁeﬂ ¢oBel yners and t he

i ke. Conv ol yol's and

gl ycol s ar eﬁ‘@ggﬁetggﬁv@ 8%051%%@?&@&?%&@%@%%&%@%@ Wi t h suspendi ng
agents such Mhmglhémse-uaadmmtamtmnsﬁhemba;aynmehcoatwmers sgoh®s wat er sol ubl e
cel I ul osi cs, and the |ike Furt her nor ounds of

t he present pp g}¥ %rﬁmha%ﬁ'g gé)rhéﬁfeﬁ F‘fé:iaét?)oﬁyﬂ‘)'y@egwl?rﬁ rﬁﬂ%&&ﬁ’bﬂa’g@e form
via tophgal ghrel; @iay@wubnldsebdmémwméadonvaafattﬁb@lgat@br Eeﬁohfel‘ angdeieral skin
patches, the conposition of which are well known to those of  ordinary skill

in that art phagnaesutisallypaseptalie srspending agenis sich paiRGBINgelalis qr\ﬁ@a Py
system the pd ms'ﬁitél% E%tu'r@&aﬂis nﬁch‘&%rﬁr‘?% Gthlﬁlﬂfe‘?j t#é&giurﬂfdoﬁﬁégtée
r rou ou t he

conti nuous rathe an intermttent t osageé regi hen. 10
Corpounds ofsotihmlaumdcsntfamnpo’ggonbatmdmtmoyeol& agwnioryriyt 0o potyertiabe 890i ng

R T A
may  be 1gedizaBeshddonbiRbtictisthefbdty SthBiediefecaitiigor dispérsmigldgeet | n need
thereof. 15 The daily dose of a pharmaceutical conposition of the present
i nvention include pharmaceutical grade lecithins. Suitable fiocculating agent include but
are not limited to simple neutral electrolytes (i.e. sodium chloride, potassium,
chloride, and the like), highly charged insoluble polymers and polyelectrolyte
species, water soluble divalent or trivalent ions (i.e. calcium salts, alums or
20 sulfates, citrates and phosphates (which can be used jointly in formulations as
pH buffers and flocculating agents). Suitable preservatives include but are not -
limited to parabens (i.e. methyl, ethyl, n-propyl and n-butyl), sorbic acid,
thimerosal, quaternary ammonium salts, benzyl alcohol, benzoic acid,
chlorhexidine gluconate, phenylethanol and the like. There are many liquid
25 vehicles that may be used in liquid pharmaceutical dosage forms, however, the
liquid vehicle that is used in a particular dosage form must be compatible with
the suspending agent(s). For example, nonpolar liquid vehicles such as fatty
esters and oils liquid vehicles are best used with suspending agents such as
low HLB (Hydrophile-Lipophile Balance) surfactants, stearalkonium hectorite,
30 water insoluble resins, water insoluble film forming polymers and the like.

Conversely, polar liquids such as water, alcohols, polyols and glycols are best
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may be varied over a wde range fromabout 0.1 ng to about 7000 ng per adult
human per day; nost preferably the dose will be in the range of from about

0.7 ng to woodbsddfl® ng per adult human per day. For or LDl stration,
the 20 conpositions are preferably provided in the formo T’f}%})g‘@}”

cont ai ni ng, O.é)l, 0.05, 0.1, 0.5, 1.0, 2.5, 5%0, 10.0, 15.0, _25.0, 50.0,
100, 150, 2H8ed yih syspending agenisisychas highertd-B syrfactanisy Flays siicatesr ¢ he
t onat i i i ted. A
synpt oma 'C%gmsuw%m&%nﬁge Eaﬁn&é?éé}gf‘arﬁgﬁﬁ@mg ngggfang?hgﬁigéf eated. An

ef fective affrount of the drug Is or osage | evel of
from about 0.01 ng/kg to about 300 ng/ kg of body wei ght 25 per day.

Preferably, the | S from abgut .0.01 kg to abo 100. kg, of body
wetght per day: SARemsTe: dPEAgE s ety ks teT 8N he ARG a0
ny/ kg of 5 body inrdrgishl dutage form Viel (eI Uee os biitabie IDBENAsH JeRitlet b? viar esent
I nvention may be adm nistered in a single dallﬁ dose or the total daily

dosage may trBBsGImahskip paiches.dhe mmei%%%\yhi@ argwell kpewe tothosg @f t i nes
daily. 30 T 0 | lLhed b
ally %Hdﬁ% sgﬁsﬁ‘ﬂ%'f ah© ;]rg%vaaﬁﬁnﬂls%r% t @?%rgpgf 4 FaAs éfnﬁ?&@lfv@bne y

those skille e art, a vary w articular conmpound used,
t he node of systémyihe2aibinddatdrbofRtiherigradis 10668 84D of calrse,i ket cantinooys t he

strength of the preparat.ion,. and t advancenent of the disease condition.
In additi onIatF‘a%@BBPé“a*%e'hefi“ék‘@agwﬁh? ﬁgsﬁﬁfrrfagl[l‘ﬁ"hr subj ect being treated,
i ncl udi mg subj ect age, weight, diet and tine of admnistration, will result

in the need to a%jbust t he dose to an appropriate therapeutic level. 5
Represent ati ve | OPAoyads §f thifrinventiopsmalnbe admististered ip aay ehthe forgeing on wer e

oo sodby PSS NSRS b YRS MR T
i nst ant spedp$agmregimensestablishedin tpetﬂr&v&rhmekreaim@tﬁ_f(disptdem that mays
L O Trdadea 2y SPREIGRIERBY bpioRtisbepiofk 314 ¥hbiobh #Bed Férost.
15
The daily dose of a pharmaceutical composition of the present invention
may be varied over a wide range from about 0.1 mg to about 7000 mg per adult
human per day; most preferably the dose will be in the range of from about 0.7
mg to about 2100 mg per adult human per day. For oral administration, the
20 compositions are preferably provided in the form of tablets containing, 0.01, 0.05,
0.1,0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 and 500
milligrams of the active ingredient for the symptomatic adjustment of the dosage
to the subject to be treated. An effective amount of the drug is ordinanily supplied
at a dosage level of from about 0.01 mg/kg to about 300 mg/kg of body weight
25 perday. Preferably, the range is from about 0.01 mg/kg to about 100 mg/kg of
body weight per day; and, most preferably, from about 0.01 mg/kg to about 30
mg/kg of body weight per day. Advantageously, a compound of the present
invention may be administered in a single daily dose or the total daily dosage
may be administered in divided doses of two, three or four times daily.
30 |
Optimal dosages to be administered may be readily determined by those

skilled in the art, and will vary with the particular compound used, the mode of
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15 Cpd or Cnpd= conpound d = day/ days DI PEA = dil sopropyl et hyl am ne DPPF =
1, 1' - bi s(di phenyl phosphi no) ferrocene DPPP =

1, 3- Bi s(di ph&ebsadesghi no) propane 20 EDCI or EDC=

1- [ 3- (di nethyl am no) pr Opyl] 3- et hyI car bodi i mi de hydr ochf OV PHE0s4e83¥A: =
ethyl acetate EtOH = et h = hour/ hqurs 25

1, 1, 3, 3- Hex Wﬁ;'laa'PEI ﬁhézs&ﬁ%‘gth-@ﬁhﬁ Prepsrat %W&Q?@@Hﬁ%ﬁ@?@q@thﬁ mol ar
MeCN = acet&%ééé ESnditiHnaddh H}f to:%oqh tedwwtr%spé?ﬁé%su ject

Benzotri azol - e_aé tris-pyrro I nop osp oni um hexaf | uorop osphate 67
WD 2005/ 09013&169 m’at zummlm@scbgect age, walght, dieband Emecofadmisistration; will

Repr csont at (a9e ADfEIRRR ot she Aba h 7 adeloBRidle BRFFRADYC Jldicsi oa i n

accordarge wth the general synthetic rret hods descri bed bel ow and are
illustrated nore_particularly in the schemes that follow Since the schenes
are an il ustraRepigsentaive INRAE namesitornthe sempandsopfdhe peese being 1imited

Vari ous 15 Bvertor BB oaNRA G BACRRR R FRomFIRRRIRD Ol

of persons pragsad provided by Beilstein Informationssysteme.

10 Abbreviations used in the instant specification, particularly the Schemes
and Examples, are as follows:
BOC . = tert-butoxycarbonyl
Buli = n-butyllithium
CBZ = benzyloxycarbonyl
15 Cpd or Cmpd= compound
d = day/ days
DIPEA = diisopropylethylamine
DPPF = 1,1-bis(diphenylphosphino)ferrocene
DPPP = 1,3-Bis(diphenylphosphino)propane
20 EDClor EDC= 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride
- EtOAC = ethyl acetate
- EtOH = ethanol
h = hour/ hours
25 HMDS = 1,1,3,3-Hexamethyldisilazane
HOBt/ HOBT = hydroxybenzotiazole
M = molar
MeCN = acetonitrile
MeOH = methanol
30 min = minutes
PyBOP = Benzotriazol-1-yl-oxy-tris-pyrrolidinophosphonium

hexafluorophosphate
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in the art. The foll ow ng schenmes descri be general synthetic nmethods whereby
I nternedi ate and target conpounds of the present invention nmay be prepared.
20 Additi ona}oig,% ﬁ;gnt ative conpounds and stereoi soners, racem c m xtures,
di ast er oner & 5ha ENARt i omers thereof can be synt hesi zed BET/H§200%198339

I nternmedi ates prepared in accordance to the general schemes and ot her

mat eri al s, conpounds and, reagents known to those skilled in the art. All
such conpowi@Y, stereoi SOfgdING tery9éraiiré M xtures, diasteroners and
enantiomers 25 thereof are jntended to be enconpassed within the scope of
the present TFfhventiofi. CelrifliprpacatiepRgdi at es and conpounds of the present

i nvention nmgyrioe prepar edt(@%g)rdi ng to the process outlined in Schene A

bel ow. 68 WO 2005/ 090315 P S2005/ 008339 Schene A0 0 OCH R3>R3 HN -R2
| H2N-R55 CBE(BOC) A-3 0 ®RBYR3 0 OH Aminoketone 0 N R3 R3 HZN-R5 N /N Rs +
-/INRs HN R2 Coupling yHN\t R or 2 HN IR2 NHOAc Hi R CBZ(BOC) CBZ(BOC}
CBZ(BOC) MAO A-1 A-2 A-4 A-5 CBZ (BOC) R3 N N R5

SYNTHETIC METHODS

10 Representative compounds of the present invention can be synthesized
in accordance with the general synthetic methods described below and are
illustrated more particularly in the schemes that follow. Since the schemes are
an illustration, the invention should not be construed as being limited by the
chemical reactions and conditions expressed. The preparation of the various

15  starting materials used in the schemes is well within the skill of persons versed
in the art.

The following schemes describe general synthetic methods whereby
intermediate and target compounds of the present invention may be prepared.
20 Additional representative compodnds and stereocisomers, racemic mixtures,
diasteromers and enantiomers thereof can be synthesized using the
intermediates prepared in accordance to the general schemes and other
materials, compounds and reagents known to those skilled in the art. All such
compounds, stereoisomers, racemic mixtures, diasteromers and enantiomers
25 thereof are intended to be encompassed within the scope of the present
invention.
Certain intermediates and compounds of the present invention may be
prepared according to the process outlined in Scheme A below.
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HZNR2 A-6 R3 R3 HO Oy OFi Am noketone OXNcR3 ,/N RS N\ NR-R5 RL i "R2
Coupling R~ i RR R3 HZNR5 R~ N ~R2 CBZ R N~2 CBZ(BOC) CBzZ(BOC) (BOC) H
CBZ( BOCO) < - -9 A-10 A carboxylic acid of the formula A-1, avail able
ei t her comﬁ‘eyz)c%%%ﬁgvelgr prepared by reported protocols i nPEHES29¢5/@RI3PT i C
literature, may be coupled to an 5 a-am noketone using standard peptide
coupling conditions with a coupling a&ehenwAh as EDClI and an additive such
as HOBt to provide a conpound of forrmula A-2. Conpound A-2 nay be condensed
with an amne of the fornula 69 WO 2%05/ 090318, P®I US20051008339 H2N-R5 or
ammoni um acetate and cycli zed upon be?tjng i Cetd c acid to a conpound of
formula A-4. The protecting group of ou - y be renoved using 5
condi tions known to those skilled if\the art that ;ate appropriate for the
particul ar protecting group to affor Bﬁa&?rrpoﬁ'ﬁﬂ"’bf the fornula A-6. For

i nstance, hydrogenation in the presence_of a palladiumcatalyst is one
nmethod for the renpoval of a CBZ prot o ng group, ereas treatnent with an
acid such as TFA is effective for a BOC group deprotection. 10 A conpound
of formula A-6 may be substituted ysing reductive @&t nation w thgan

appropriately gubstituted al dehyde sketone in th)e/.pr esence of=fa hydride
source, such asjzf)‘%ii lfgﬂfﬁg?-ﬂﬁy' 9 dr;[ E(ngsodiHﬁﬁﬁR tri ﬁlg_kl%ybor-ehydm/ge,‘s provi de

conmpounds of {QrFrHt a Aolding 1y Fnat i vel ¥; a congound of formu a A-3 may
be condensed w|th a | NH©OAc  HN” "R? HNT R
CBZ(BOC) CBZ(BOC) CBZ(BOC) Ma,&o
A-1 A-2 A4 A5
-CBz
(BOC)
R3
A
N\INsRs
H,N” ~R?
A-6
A
R? R
o}
9] H =/~ 7=
IOH Aminoketone Q N\eL R® N/:/‘\N"RE‘ N\/\N~R5
TR G G
N 0 R\ 1 1§
R®  Coupling N~ R? . H2N“'R5 R\N R? oBZ R N R2
CBZ(BOC) CBZ(BOC) (I:BZ(BOC) (8OC) H
A-7 A-8 A9 A-10

A carboxylic acid of the formula A-1, available either commercially or
prepared by reported protocois in the scientific literature, may be coupled to an
5 o-aminoketone using standard peptide coupling conditions with a coupling
agent such as EDCI and an additive such as HOBt to provide a compound of
formula A-2. Compound A-2 may be condensed with an amine of the formula
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di carbonyl conpound of the formula R3(C=0 2R3 and an am ne of the fornula
H2N- R5 upon heating in acetic acid to afford a conpound of the fornula A-4.

When conmpouwe 2eshedzis protected with a BOC group, a by‘prﬂgﬁﬁ%zo&j/ 0%335””' a 20
A-5 may be produced. Conpounds of fornmula A-4 or A-5 may be T1rea with a

hydri de sour uch as lithiumalum num hydride to give certai.n conmpounds

of fornul a ARNONS & APManiym aé?glaé?rﬁﬁgﬁdd%e&f%oﬁﬁ]ef%ﬂgw AESIHRCIHARBI ed to an a
25 am noket @afhpatindes fdriMi@slaapove for conpounds of formula A-1 to yield the
correspondi ng conpounds of formula A-8. A compound of formula A-8 may then
be cyclized in the presence of an amne of formula HZN-R5 or anmoni um

acetate and subs - et ri rive at
conmpounds of forqnﬁﬁgﬂ%a}[(w?&a%@r@%@&@?ﬁ%uﬁﬁgg?@@ége%ggﬁ nt invention
may ;ae p6epaoaditions knalwmtp tHosetdkétiegrin tasart that lare appraprigtéforthdd bel ow. 70 WO
2005/ 090315 PCTI US2005/ 008339 Sc B Reduct,i N RB3R2 N-~R
Anmi nation / @”ﬁé%@t&mmg groyp ‘tRiaqTeQREP W“ﬂﬂlﬁ’\{&‘ei%ﬁ%‘uh A6..\Feh Rsa B-8 B-9
s R3 (Br) Nifadde, hyBldgehatiolit -of & pafigbiuT ne or R
N (R) 5 or aride, hylidgenatiofirrne brotberofe pa?.aq'“&" ‘3?“%%@%%3’"3 R bot h
R =H) B-3 AfomtherempvalafiscbBZrBoterting grawp, wBeleas treatment with an acid such

as TFA is effective for a BOC group deprotection.

10

A compound of formula A-8 may be substituted using reductive
amination with an appropriately substituted aldehyde or ketone in the presence
of a hydride source, such as sodium borohydride or sodium
triacetoxyborohydride, provide compounds of formula A-10.

15

Alternatively, a compound of formula A-3 may be condensed with a
dicarbonyl compound of the formula R3(C=0)R3 and an amine of the formula
H2N-Rs upon heating in acetic acid to afford a compound of the formula A-4.
When compound A-3 is protected with a BOC group, a by-product of formula

20 A-5may be produced. Compounds of formula A~4 or A-5 may be treated with
a hydride source such as lithium aluminum hydride to give certain compounds
of formula A-10.

Similarly, a compound of formula A-7 may be coupled to an a-

25 aminoketone as described above for compounds of formula A-1 to yield the
corresponding compounds of formula A-8. A compound of formula A-8 may
then be cyclized in the presence of an amine of formula HoN-Rs or ammonium
acetate and subsequently deprotected as described above to arrive at
compounds of formula A-10.

30

Certain compounds of the present invention may be prepared according
to the process outlined in Scheme B below.
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pd R2 N-f Coupling RNRs R 7N >-/ N Br (R3) Rc_N N Br (R3)

Cross- Coupling Rbm- Reaction H RSnse Reactions R4 O Ra. N~Rb Bti5 B-4 3 2
R3 2 R~ 3 Raproot/@dssn R\ x R6 RTIN NR R6 7N N R3 R4nggl%9 when Rsa RO
145 Ra' NRb R2,N.Rb B-6 B-7 Rsa = a N-protecting group, ¥ gglorsi’%%ul arly,
Rsa =SEM MOM or the like More specifically, a conpound of fornula B-1
(wherein the imdazole 5 nitrogen is substituted with R5, as defined herein,
or Rsa, a nitrogen protecting group sgehema BEM MOM or the |ike) may be
deprotonated with an organonetallic base such as n-butyllithiumand then
treated with a suitably substgiyled am gg pE_o\ Xai el d a conpoung qj_\f,pr mul a
B-2. 10 Conpound B-2 nay be br amhdiat ed ,t ;ej’d arPiexbvar e of |§Fssomers of
formula B-3. A conpound of fofmula I?W% furter erabbraf edWia a
reductive amnation with an a '%g af thdiforkfila H2N-RL in tHe presence of a
hydri de source as described i cheme A tB2afford a conpound of-%ornul a B-4.
71 WO 20051090315 PCT/ US2005/ 008339 The am ne of a ebwpound of fornula B-4
may be coupl ed 'ﬂ/m'ﬁ fnslli t abl & chrbBxyl i gr,aci d ¢n standard peptide

coupling condHLi; shs w—t—h—a—eg n;'g_am% N (R4 n additive such
as HOBt to yjiel geeenye o ﬁs@msrrzigR g t @ ?=R3 subpkddtcvent s of the
h 841. . . tAR=H 4 "
pr esent mvehﬁl on in whic Sa% c%l bon atom %5 Amination
, R® (Br) &N R (Br)
Pd R N—g\ Couplin _§\
o34\ pling -
Cross-Couplin R? RR\TN N TBr(RY Reacti RN N Br (R°)
Reactlong g ” /\V&O 5 or 6a eaction H [R5 orsa
Ra/NxRb B'5 B'4
k. a .
R
1 ul Deprotection 1 RS ;\l \ i
R R, >
R® R\'IN |}j R3 —————sa'—-* RE R\TN Il\l R3
R4N/§O REor&a when R R4N/&O RE
~N. b N
R R B-6 R? R® B-7

R = a N-protecting group,
more particularly,
R5 =SEM, MOM or the like

More specifically, a compound of formula B-1 (wherein the imidazole
‘5 nitrogen is substituted with R%, as defined herein, or R*®, a nitrogen protecting
group such as SEM, MOM, or the like) may be deprotonated with an
organometallic base such as n-butyllithium and then treated with a suitably
substituted amide to yield a compound of formula B-2,

10 Compound B-2 may be brominated to yield a mixture of regioisomers of
formula B-3. A compound of formula B-3 may be further elaborated via a
reductive amination with an amine of the formula HoN-R' in the presence of a
hydride source as described in Scheme A to afford a compound of formula B-4.
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I's the point of attachnent may be introduced into a conpound of forrmula B-5
through a transition netal -catal yzed cross coupling reaction to afford 10

conpounds okof6dswydsas B- 6. Suitabl e palladium catal ysts i di um
tetrakis triphenyl phosphine and the like. Suitable Lew sﬁgljfﬁ%&s@g%r&?

reaction include boronic acids and the |ike. Conpounds protected mnth R5a
may be deprotected under acidic conditions to yield conpounds of formla

B-7. 15 In a si mTh ammansia ccﬁﬁpd:dﬁcﬁbﬂf@ﬂhﬂh@-ﬂ-rﬁay\be@oupfebl@/ﬂﬂfi & Buidsé ect ed
with Rya may be reductively al kyl at ed usi met hods descri bed above to give

a conpound Qﬁ’ bexyligacid ynder standasdeartide ceurbng copditighs wWithta epRIPBUp Rya
usi ng Cond'édne?i?ﬁua?%'iéd?ﬁ%r{beér?éadlﬁ\?e %%&{SE ﬂdﬂ@gwcﬁﬁpéﬂﬁ&@w‘ B-9. 20

One skilled 1 e art recogni ze subst epicted as 0 in
t he for mdl adoohuld®wde B) may be further elaborated to S or N(Rd) of the
present invention using conventional, known chem cal nethods. Certain
conpounds of the present invention may be prepared according 25 to the

process outlined Géﬁfhﬁ@%ﬁétuﬁ@n@/@f thé XY&&@Weﬂﬂ&@ﬂrﬁwR@Wé&B@ﬁb&Q%%
Scheme C HOO Re R7 N RO , R4 Rb CG1 NORs B-8, or B-9

Re R Coupl iiagherpainkaf attacfmﬁrttnzay Mméms*p@@d nte alcompand sfderomda &-5f or nul a
ﬁ\;)lljgl [ rl?gsvvi ﬁhr@g@uﬁagggo%mgg@gc{)a%lﬁgecé Qg%%ﬁ%ﬂp%? d{afrardéﬁgept |Cdg E:glrjglulgﬂg
condi ti difss asonpsundstod dominda 8-6. Quétablieigdlladiumcathlysisrinchadé Ipaliadiogni ze t hat
substituent LtrlaPs?n&?e%?p%ospﬁ{nefa%d%e?‘ke Suitable Lewis acids for the reaction

include boronic acids and the like. Compounds protected with R® may be

deprotected under acidic conditions to yield compounds of formula B-7.

15 In a similar manner, an intermediate B-2 when optionally protected with
R% may be reductively alkylated using methods described above to give a
compound of formula B-8, followed by removal of protecting group R* using
conditions described herein to yield a compound of formula B-9.

20 One skilled in the art will recognize that substituent L (depicted as O in
the formulae of Scheme B) may be further elaborated to S or N(R?) of the

present invention using conventional, known chemical methods.

‘ Certain compounds of the present invention may be prepared according
25 to the process outlined in Scheme C below.
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C-2(depicted as 0 ) nmay be converted to S or N(Rd) of the present invention
usi ng conventional, known chem cal nethods. 10 Suitably substituted
carboxylic | he present invention may either be comrercially

avai | abl e 0@84;@6&3&% by reported protocols in the sci eRGHVRY00833? at ur e.
Several chem cal routes for preparing certain conmpounds of fornula C 1 are
outlined below in Schemes D and E.SeéhedeaD051090315 PCT/ US2005/ 008339
Scheme D L R41 HO 14 Carboxylation -3 Br Coupling D3 \\ HOI . R41
Triflation TfO \R41 Carbonyl ation R4la R41 a Br 1)% Br D1 D2D4ab
NRBRb Rs / R RORDt R4la a b HO ORDypDelaydration C-C Coupling NR R OR D1 Rs
OD4 0O D5D8 D7 R4la Hydrogenat OF?' eb Hydrol yS|sN.Raha B b ~NRR ORDL

NRR , OH RS ORs D8 D9 = )
N/
R |, C

A-10, Rb r1—N o R5
B-S, or B"9 o 6
Coupling R N/Ra
|
R* RP
Cc-2

More specifically, a compound of formula A-10, B-8, or B-9 may be
elaborated to a compound of formula C-2 through coupling with a suitable
5 carboxylic acid under standard peptide coupling conditions as described above.
One skilled in the art will recognize that substituent L in a compound of formula
C-2(depicted as O ) may be converted to S or N(R%) of the present invention
using conventional, known chemical methods.

10 Suitably substituted carboxylic acids of the present invention may either
be commercially available or prepared by reported protocols in the scientific
literature, Several chemical routes for preparing certain compounds of formula
C-1 are outlined below in Schemes D and E.
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R4la = am nocarbonyl, C1-6al kyl am nocarbonyl, or (Cl_Bal kyl)2am nocar bonyl ;
RD1= H, Cl-salkyl, or aryl(Cl-s)alkyl 5 Specifically, a conmpound of formula
D1 may be weenbesodsth trifl uoromet hanesul foni ¢ anhydr rd the
triflate conmpound of formula D- 2. A conpound of fornul ai’ée’ﬂgﬁag&%g”
converted to a conpound of formula Dy 4 by a_variety chem cal routes which
utilize conventional chem cal net hod§ch9rféﬁnno those skilled in the art.
For exanple, the brono group of a conpoynd 10 of formula D-2 nay undergo a

carboxyl ation reaction via an initial cgrbongkation under a carbon nonoxide
at nosphere in the presence of an app rigf & pal | adi um cat al yst and DPPF,

fol l owed by an aqueous basicg to af campound of forrmula D 3.
Subsequently, the carboxyl gr%@%%%g? co[?_ﬁer%eﬁ\gglﬁ’%ﬁg substituent of R418
of formula D-4 using standard pepti coupling 15 nditions. Alternatively,

a conpound of for rru‘{}a D-4 may be ditectly prepared 74 V\DRﬁ§005/ 090315

PCT/ US2005/ 098339 RVia a car yl agton,_of co ound«of fir la D-2, followed
by treat nment Q\%S ta Hl&f@,% g@p |\hrdearyRam Iné/.‘ The conpound of
formula D5, kn ¢ prepared wn net hods, 5 gireated with EDC
in the presence oi copper (I) chloride to afford the corresponding al kene
of fornula D6. “conmpound of forM®la D6 may then undd¥o a Heck reaction
with a conpound of fornmula D-4 in the presence of an appropriate palladium
catal yst and phosgpibno ligand to af yp*tR? a conpound OIAa formul a D7.
Subsequent hydrol§8rfati on of thegal nylopubst i t uent RuUSY 10 mR¥@idard

hydr ogen redt@tj M oBehvartiay d&” a¥onpduadoasling or nul 8 1_Sgjerme E
denonstrates angal fernative net hod f oo prepapigng i nternedi dte 7 of the
present invention.9A conpound of formula E-1 may be elaborafedto a
conmpound of for®fa E-4 using the appipopriately adapted 15 Sy hetic steps
described in Schene D. One skilled in the art will recognize that this
transformati on may be achi eved by nmani pul ati on of the reaction sequence. A
conmpound of fQof) - E-dptmy he c rted to its corresponding nitrile via
an aromatic e ic acce}%EtORB@act'ﬁB‘gf 4

OYHS h cyE ni GRERY
: L___OH
RE O 5

R® O

D-8 D-9

R*2 = aminocarbonyl, C1.salkylaminocarbonyl, or (C+.galkyl)zaminocarbony;
RP'= H, Cysalkyl, or aryl(C1.¢)alkyl :

5 Specifically, a compound of formula D-1 may be treated with

triluoromethanesuifonic anhydride to afford the triflate compound of formula D-
2. A compound of formula D-2 may be converted to a compound of formula D-
4 by a variety chemical routes which utilize conventional chemical methods
known to those skilled in the art. For example, the bromo group of a compound

10 of formula D-2 may undergo a carboxylation reaction via an initial carbonylation
under a carbon monoxide atmosphere in the presence of an appropriate
palladium catalyst and DPPF, followed by an aqueous basic workup to afford a
compound of formula D-3. Subsequently, the carboxyl group may be converted
to a substituent of R*® of formula D-4 using standard peptide coupling

15 conditions. Alternatively, a compound of formula D-4 may be directly prepared
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One skilled in the art will recognize that a nitrile subst
synthon 20 for a substituent of R4la. A conpound of fornu

ituent is a viable
la E-4 may

parti ci pat ewonogogiger - Wadswort h- Emons reaction with ﬁmﬁﬁé&@&&h’a?zs&)f

formula E-7 in the presence of an organonetallic base suc
n-butyllithitumtg afford conmpound.of for S5, /. .. Th
mmy bo 1 ur o 18 S SpeheiMatel o coRERRRT Bt BBt TaRyen unres
2005/ 090315 HHahsUe? 8 QRinttiy 38 8e amifel Cl R Carboxyl at

E-3 0Cd R 41 Triflation O R 41 -3C ~Ral OHI1 Tf Cii
MO O MG ~YNR8Rb CN- NC R41 Hydrolysis Rata Rat CO2RD1

i s i,nt.ernedi ate

fmentay

i on OH Reducti on
R6 E-1E2 E4O0
R6 E-7 Cpd D-7

R6 ~i E-5 E-60 rt.al =t | ' pr epar ed

according 5 to t-rﬁ% ém)@e@%?ﬁ@%? | hm@%ﬁiﬁﬁbﬁﬁﬁwk%&@%ﬁ@%%%o

Q( Cl. aal byl )maybe RBatld WtiEEDS inRhsiR8serRe U chipper (HyehlalidestosafiRed Tie N R3
corresponding alkene of formula D6. A compound of formula D-6 may then

undergo a Heck reaction with a compound of formula D-4 in the presence of an

appropriate palladium catalyst and phosphino ligand to afford a compound of

formula D7. Subsequent hydrogenation of the alkenyl substituent using

10  standard hydrogen reduction methods affords a compound of for

muia D-8.

Scheme E demonstrates an alternative method for preparing

intermediate D-7 of the present invention. A compound of formula E-1 may be

elaborated to a compound of formula E-4 using the appropriately

adapted

15 synthetic steps described in Scheme D. One skilled in the art will recognize

that this transformation may be achieved by manipulation of the reaction

sequence. A compound of formula E-4 may be converted to its corresponding

nitrile via an aromatic nucleophilic displacement reaction with cyanide anion.

One skilled in the art will recognizé that a nitrile substituent is a viable synthon

20 for a substituent of R*'2,

A compound of formula E-4 may participate in a Horner-Wadsworth-

Emmons reaction with a compound of formula E-7 in the presence of an

organometallic base such as n-butyllithiilum to afford a compound of formula D-

25 7. This intermediate may be further elaborated as described in Scheme D,

herein.
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Ra L RRamR ~L R6 R&"NRb Ra NRb F-1 F-2 CNONH 2 R3 Ntrlle 2 to
Amde 2 R3 1 R6 7N NR3 Conversion R NRa L R R RRNNR3 RRL RS a

Ra. NRb Ra. NyBhoosheds314-4 76 WO 2005/ 090315 PCT/ US2005/ 0%0@5%5 2 R3 Pd
Coupling 2 R3 R~ functionalization 6 { Rs RT NN R3 R ﬁLRS
RAFL RS a¥™W b Nb RRF-5 Fe' R F%XE I BEd -Ols, -0OIf Ri= CN, -QC02H,

- ai koxycarbonyl Mre specifically, C @FB&J offomula F-1, wherein R11l is
an al koxycarbonyl as defined above, may be saponifhed to its correspondi ng
acid, 5 a conpound of fornmula F-2. A conpoug \AlRor mula F-3 wherein R11 is
a cyano substituent may be elaborated to its dortespondi ng am nocarbonyl,
conpound F-4 by treatment w th hyOiHeg@Btder oxXi

! . eal Pr Re&URGeh Of
hydr oxi de anion. Simlarly, when R3 /

E-3 O \
A1 41
C'ﬁ Triflation C'\@EO Carbonylation Cl X /R41
Z | 6
OH 2ot AR
E-1 E-2 _

E4 o
MeO_ O
F( anb
MeO’ NR°R
cN NG R"  Hydrolysis gta_ . R COR™
LA gé Ll g E7 Cpd D7
ES O E€ O

Certain compounds of the present invention may be prepared according
5 to the process outlined in Scheme F below.

o Scheme F
Ester
Hydrolysis
0
=
2N R Nitrile
- 1 to Amide
RE RTN N~ ~R® Converslon
1
R4XVRL R5
Ra/N‘Rb
F-3
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10 is a cyano-substituted aryl ring, it my be treated as described above to
form an am nocarbonyl -substituted aryl ring. Certain substitutents of Rl11
may be i nst g @ok/ovpAsa pal | adi um catal yzed coupling rea

X-substituted precursor. For exanple, a compound of ?%i‘/ﬂ%oﬁgf@@g%\,\her ein
X is iodide, brom'dex tosylate, triflate, or the like may be treated with
Zn(CN)2 In the presgnce of palladiumtetrakis tr| 8?Bnyl phosphine to give a

conpound of formufa~F-6 wherein Rii is cyano. timrent of a conpound of
formula F-5 with c)2 an 3af| oul% such 1, 1 R

- bi s(di phenyl phosphi naZ cene %ngi?zaﬁrﬁ{ bon n!a:‘)(l at nosphere

provi des a conpoup :fa F-6 wherern.Rii 5 &a—r—h‘(ox\ 3substi tuent.
The pal | adi um caB | d cadyipl Rngs descri bed ab y al § B® used to 25
install cyano, g L arﬂf al koxycar bonyl suk is &ito an aryl ring at

R3. 77 WD 2005/090815 PCT/ US2005/ 008339 Speci fi R Exarrpl es 5 Specific
conpounds whi ch &°& rRﬁ’prp$nt ative of this inveRtioR® vverf g Prepared as per
the foll owi ng exanpl es and reacti on sequences; he exanples and the

di agrams depi c?5hFtHESr@%cti on sequences are po FEN, e@ogsj) -3lepyycgroonyl
illustration, to aid in the understanding of the invention and should not be
construed to limt in any way the invention set forth in the clains which
follow 10 ther eaNc&e spﬁbmcalnsemm!mcnimufa}’-alwmerbm RY4d aas

i nt er medi ateé§IIE ubse%?‘;%t exanples to pr odu e |t| onal ou ds of the
present | nvaPEr B 030 RicoBoPRIGRGAEE. ob ai ned
in any ofg tt'gecd,ﬁlg@dﬂd)éﬁorm@aq:_gkl Iled in the art woul d know how to i ncrease

such yields through routine variations in reaction tines, tenperatures,
sol vents and/or reagents. 15 Reagents wer e purchased from comer ci al

measurod i the {rarnae ofBRATS, Ve R FEh FrbS buptER RelhEar o "on
Br uker Bi oslaborated.to Eﬁkoa@@pon@ﬁ@ ahtitzig caspeol rcompaind A4 windatanr e
expressed in :R\ahyd?oé’ n perox1 e in tﬁle presence of hydroxide anion. Similarly, when R®
10 is a cyano-substituted aryl ring, it may be treated as described above to form
an aminocarbonyl-substituted aryl ring.

Certain substitutents of R'' may be installed via a palladium catalyzed
coupling reaction with an X-substituted precursor. For example, a compound of
15  formula F-5 wherein X is iodide, bromide, tosylate, triflate, or the like may be
treated with Zn{CN); in the presence of palladium tetrakis trlphenylphOSphnne to
give a compound of formula F-6 wherein R"" is cyano.

Treatment of a compound of formula F-5 with Pd(OAc): and a ligand
20 such as 1,1-bis(diphenylphosphino) ferrocene under a carbon monoxide
atmosphere provides a compound of formula F-6 wherein R'" is a carboxy
substituent.

The palladium catalyzed couplings described above may also be used to
25 install cyano, carboxy, and alkoxycarbonyl substituents onto an aryl ring at R®.
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20 field from TMS. The mass spectra (M5) were determined on a M cronmass
Platform LC spectroneter or an Agilent LC spectroneter using el ectrospray

t echni ques.wwz%s% NE accel erated reactions were performed using either a
CEM Di scover or a Personal Chemistry Smith Synthesizer nf€YBWAWOBHt r unent .
St ereoi soneri ¢ conpounds may be characterized as racem c m xtures or as 25
separate diastereoners and enantioners thereof using X-ray crystall ography
and other nethods known to one skilled in the art. Unl ess otherw se noted,
the materials used in the exanples were obtained fromreadily avail able
comercial suppliers or synthesi Spéclig BExansies d net hods known to one
skilled in the art of chem cal synthesis. The substituent groups, which

vary between examplefic cafrpoudds WHh e Foprddettatvatdt BhigirRAntol Glre Exampl e 1
78 WO 2005/ 090315 PCTI US2005/ 008339

2- Ami no- 3- ( Prepated Ry per thediolewing exameleglandNeaciioprapayences, the exapnpley | - 1
H | m dazol - 2- vl - - ' . LA~ ~ ~ y~N'! ---P - N
k-.ONH H %"é tp"igf""%’}‘ﬁ P@W'ﬁ%“%’b@*%s ?'me‘%b’é"?—k’ °L H NHBoc  1c
1d la N /~Nustratior tdlaii in@hle uhtiErskareding 6fQh#finvention and should not be

construed to limit in any way the invention set forth in the claims which follow

10 thereafter. The instant compounds may also be used as intermediates in
subsequent examples to produce additional compounds of the present invention.
No attempt has been made to optimize the yields obtained in any of the reactions.
One skilled in the art would know how to increase such yields through routine
variations in reaction times, temperatures, solvents and/or reagents.

15

Reagents were purchased from commercial sources. Nuclear magnetic

resonance (NMR) spectra for hydrogen atoms were measured in the indicated
solvent with (TMS) as the intemal standard on a Bruker Biospin, Inc. DPX-300
(300 MHz) spectrometer. The values are expressed in parts per million down

20 field from TMS. The mass spectra (MS) were determined on a Micromass
Platform LC spectrometer or an Agilent LC spectrometer using electrospray
techniques. Microwave accelerated reactions were performed using either a
CEM Discover or a Personal Chemistry Smith Synthesizer microwave instrument.
Stereoisomeric compbunds may be characterized as racemic mixtures or as

25 separate diastereomers and enantiomers thereof using X-ray crystallography and
other methods known to one skilied in the art. Unless otherwise noted, the
materials used in the examples were obtained from readily available commercial
suppliers or synthesized by standard methods known to one skilled in the art of
chemical synthesis. The substituent groups, which vary between examples, are

30 hydrogen unless otherwise noted.

Example 1
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5 A [1-(2-Oxo 2-phenyl -ethyl carbanoyl)-ethyl]-carbam c acid benzyl ester.
To a solution of coormercially available N-a-CBZ-L-alanine (2.11 g, 9.5

mol ) in di ane (50 m-) was added 2-am noacet 0

hydr ochl orl‘fﬁg@%@g{sh 9.5 mml) The resul ting soluti ong&/&@%@g’f’@a“’to 0C and
10 N-net hyl nor phoJ i ne , nmol hydr oxybenzotriazole (2.55 g,
18.9 ol ) | AT (YE oSN 2o HB Py DA SRR PY - dsgheny-

hydrochloride (2.35 0, 1213 KiE20l ﬂl&gm%gbpgﬁlomm gg@dded under an Argon
t

atmosphere. The reaction mxture was roomtenperature and stirred
overnight. The reaction was quenched by addition of saturated agueous

~NaHCO3 sol ution; the 15 separated organi c phase wa hed wth 2N citric
aci d, saturat emgc% gol ut| ~and brine, then rlje(\(gﬁ MySO4 over ni ght .
After filtrati h pU|f|ed by col umm
chr omat ogr aphy on sil |ca eI uent, exHaneN 1) to give the pure

product: [1-(2-o0xo0-2- phenyl et hyl car ba noy ) eth ] carbanic acid benzyl
ester (2.68 g, 83 %. HawR 20 (300 MHz, CDCI3) 5 1.46 (31-1, d), 4.39
(1H, m, 4.75 (2H, d), 5.13 (2H, d), 5.40_ 79 WO 2005/ 090315

PCT/ US2005/ 005339 (1 m, 7.03 (1 H, 7.36 (5H,
(L H m, 7.97(2H] (ES+)/L_ 0%. B

HAm dazol - 2- yl )H:0Mt -carbamc ad] d nzyl ester. 0@ Yuspension of

[ 1- (2- oxo- 2- phenyl - et hyl car banoyl ) - et Hyl ] - car bawe i d"Bhenzyl ester (2.60
g, 7.64 mol) in xyl'ne (60 nL) was adtfed NH4OAc (10.3 g,e 134 mmol) and
HOAc (5 nL). The resulting m re was heated at reflux for 7 h. After

bei ng cooled to room tle e, brine was added and the m xture was

separated. The aqgeou)s\“io| hage was exjracted with Et OAc, and the 10 conbi ned

2H, n), 7.63
NPhe | -1

or gani ¢ phases Bver Na2 %, overni ght. After filtration and
concentration, 4b dtdue was plFified by col um chromatography on silica
gel (eluent, EtQAc: hexape-1:1) to give the title conpound (2.33 g, 95 9.

"H NWR (300 MHz, CDCI3): 6 1.65 (3H, d), 5.06 (1H, m, 5.14 (2H, q), 5.94 (1
H d, 32 (104 m, 7.59 (2H, d). MS(ES+): 322.2 (100%.

A. [1-(2-Oxo-2-phenyl-ethylcarbamoyl)-ethyl]-carbamic acid benzyl
ester. To a solution of commercially available N-a-CBZ-L-alanine (2.11 g, 9.5
mmol) in dichloromethane (50 mL} was added 2-aminoacetophenone
hydrochloride {1.62g, 9.5 mmol). The resulting solution was cooled to 0°C and
10  N-methylmorpholine (1.15 g, 11 mmol), 1-hydroxybenzotriazole (2.55 g, 18.9
mmol) and 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (2.35
g, 12.3' mmol} in that order were added under an Argon atmosphere. The
| reaction mixture was warmed to room temperature and stirred overnight. The
reaction was quenched by addition of saturated aqueous NaHCOj solution; the
15  separated organic phase was washed with 2N citric acid, saturated NaHCO;
solution and brine, then dried over MgSO4 overnight, After filtration and
concentration, the residue was purified by column chromatography on silica gel
(eluent, EtOAc:hexane-1:1} to give the pure product; [1-(2-oxo-2-phenyl-
ethylcarbamoy!)-ethyl]-carbamic acid benzyl ester (2.68 g, 83 %). 'H NMR
20 (300 MHz, CDCI3): 6 1.46 (3H, d), 4.39 (1H, m), 4.75 (2H, d), 5.13 (2H, d), 5.40
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15 C. 1-(4-Phenyl -1H i m dazol -2-yl)-ethylam ne. To a sol ution of [1-(4-
phenyl - 1Hi m dazol - 2-yl )-ethyl]-carbam ¢ acid benzyl ester (1.5 g, 4 67
mol) in  nRbhsiabegS n) was added 10% pal | adi um on cgf ég‘g&sé%@% The
m xture was shaken in a hydr ogenatlon apparatus at rt Pogen

at nosphere 20 ( 1), fo Filtration fol | oqwed b eva oration to
dryness undé?H @&uﬁéa “ﬁr@@s-{:?@ é'dv’é’)-t-fhéoég"lijdegv &8 (i 249 HRERM)- 1

H i m dazol - ZMS’(E) mlg(m ). (0.88 g, 100%9. 'H NWR (300 M—Iz, CDCl 3): 8
1.53 (3H, d), (1H (§%723 (3H, m, 7.37 (2H, m, 7.67 (2H, m.
MS(ES+): 188.1 (38°/c) 25

| | [ 1{ 4- ¥ f ol . Phenyl- 1

i dazol - 20 y1 ) Sottisennaivic R Seiderel 2ol guni S Raie A bengibtster. 1 o7
ol ) wese masduswenk;dhdﬁ[qt(Qcameneml(eﬂhMérbamw)@mﬂ -Barbhffic agidi tion of
NaBH( OAc) 3 (0.34 g, resulting m xtu was stirred at rt for

3 h. Ther @&BFV'cﬁﬁstQ\'ia@ Qﬁ:@n@ﬁédnmpt) in xyeng & LW@@‘%@IW*%Q}‘P\C (fh39mi xture
30 t
Na2S0r. *H A ahdHOMS (B} e RRDIGRAE ittt S hotib offetEd (1T

pressure gave Aftter betmgldeoleddq»rmrpm Itempzer(an;lrphbmé was added and the mixture

H- d I th 0.2 100 O, .2 090

PCIT ;n US%SSl(ﬂ)%sa%@e a%fjc kﬁﬁﬁ%ﬁlfé’é'& p?@gé ‘?ﬁ@qude\g@'f Eg&\ﬁn QQ‘#E‘P further
purifi catg orbomtthdvbr phaéds wéredridi:over Na}?Oﬁ 3\7{3rnﬁ§ht Jﬂ‘ft%(?ﬂ(tl?a'tfon d, 1.57

(3H, d)286(1H,ng()432(1 m, 7.69
(2H, m. NB(@Ehgoncgatyation, 1b@%31d® was purlfled by column chromatography on

I(fn ggzg'lydr 0 lc,% eq%]g(% FEﬁlhEb ﬁ’é}ééu)é?jt ﬁ)'té@%‘%ﬂé! fitgh lcoﬁ'@oﬂnar& '33355‘95 ®or  Into

ahsol F; i on dH mmmogumxszmgoaylmmdﬁ -5.08 tTMetrmxyi 123 G2H qwglgﬁ:jw

pheny prop oni_¢c aci -) was adde

i sopropyl - rﬁ@'ﬁyﬂ{)i wpﬁgﬁagblM&nD ;3@?%‘1]096(% ne (0.11 g, 0.5 mol), 1
10 hydropg/benzotrl azole (0.22 g, 1.6 mml) and

1-[ 3- (di met hyl am no) propyl ]-3- ethyicarbodiimde hydrochloride (0.12 g, 0.6
mol ). The resul tG.n- (mBhaméd\k&unidazbt-Zw -ethytamine. Agasohtionhfe(e at rt

overni oht . @ Ty E RN hBl Sy Sin) R BartBHE 38k bt Suebd (V5 2887 hihofi ! ned
methanol (25 mL) was added 10% palladium on carbon (0.16 g). The mixture
was shaken in a hydrogenation apparatus at rt under a hydrogen atmosphere
20 (10 psi) for 8 h. Filtration followed by evaporation to dryness under reduced
pressure gave the crude product 1-(4-Phenyl-1H-imidazol-2-yl)-ethylamine
(0.88 g, 100%). 'H NMR (300 MHz, CDCl3): 8 1.53 (3H, d), 4.33 (1H, q), 7.23
(3H, m), 7.37 (2H, m), 7.67 (2H, m). MS(ES™): 188.1 (38%).

25 D. Isopropyl-[1-{4-phenyl-1H-Imidazol-2-yl)-ethyl]-amine. 1-(4-
Phenyl-1H-imidazol-2-yl)-ethylamine (0.20 g, 1.07 mmol) and acetone (0.062 g,
1.07 mmol) were mixed in 1,2-dichloroethane (4 mL), followed by the addition
of NaBH(OAc); (0.34 g, 1.61 mmol). The resulting mixture was stirred at rt for 3
h. The reaction was quenched with saturated NaHCOj; solution. The mixture

30 was extracted with EtOAc and the combined extracts were dried over Na;SOs.
Filtration followed by evaporation to dryness under reduced pressure gave the
crude isopropyl-[1-(4-phenyl-1H-imidazol-2-yl)-ethyl]-amine (0.23 g, 100%)
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sequentially wth saturated aqueous NaHCO3 solution, 1 N HCl, saturated 15
aqueous NaHCO3 sol ution, and brine. The organi c phase was then dried over

MpSO4, filt d.the filtrate was concentrated under reduced pressure.

The resultiﬁé%&]é@?@ﬁfé was purified by flash col um chr orBiT8728051830%| uent :

Et OAc) to afford the product

( 2- ( 4- hydr oxghich wasl used iyl the mexttepctior witbputdpsthe purification. *H NMR (300

Ler b buryl  SHEBERLs Yooty (B Y St iy 2R % fin

2- A 3-
phenmylnoll—l-|(j]nﬂdggi'(’;llo(&w %ng%wht)rggggg?m Ngxeggpg???;]hg]?é/?z (4- hydr oxy-

2, 6-dl met hyl - phenyl ) -1-{i sopropyl -[ 1- (4- phenyl -1 H i m dazol -2-yl)-ethyl] 25
car banoyb} - et hyl E d@r{dadydroxy-2)6:dimethyltpheryd)-¢{isdpropyb[1-@-pBenylst H- i n

Sol vent . ¢ el selcAiatvbisty Tsatbambiadid ertBROARRI 2c”to' give

the TFA sal)stoqf élbﬁoﬁbf?-@erf-ﬁ BarbanylRMND-BE4RR)RSy-2 B-dirhét "H NMR (300
Mz, CDCl 3): %8 948 (3H, d Hy e(76 (3H d), 2.28 (6H, s), 3.19

(2H m), 30 p@emm)ﬂompmﬁr)ac' .101(=|mwpl)lmDMF 71mh)“@ﬁadﬁiegesqmppyls) 7.45

PCT[ ushoos; i agen @H.,f(ﬁ(ggé* R%'?’Rﬁ'q\[' aﬁﬂrﬁh@ﬂl&(@[%@ﬁ@% 090315

H | m da46l - 21y9|l‘c)xybeo;gth$2dm (.22 garicd miErdlyand 2—[3-t§dlmdthWa|(nm®pmpyl]-31
:_t)l deﬁleoszq_ﬁyléggggpréHe @@ﬁ@lé&% @11]2 &, 0.6 mmo\ q’Ne resultmg m!xture/ was\ '
stirred under an Argon atmosphere at rt overnight. The reaction mixture was
extracted with EtOAc and the combined organic extracts were washed
sequentially with saturated aqueous NaHCOj solution, 1N HCI, saturated
15 aqueous NaHCOj; solution, and brine. The organic phase was then dried over
MgSQ,, filtered, and the filtrate was concentrated under reduced pressure.
The resulting residue was purified by flash column chromatography (eluent:
EtOAc) to afford the product (2-(4-hydroxy-2,6-dimethyl-phenyl)-1-{isopropyl-[1-
(4-phenyl-1H-imidazol-2-yl)-ethyl]-carbamoyi}-ethyl)-carbamic acid fert-butyl
20 ester (0.13 g, 50%). MS(ES™): 521.5 (100%).

F. 2-Amino-3-(4-hydroxy-2,6-dimethyl-phenyl)-N-isopropyl-N-[1-(4-
phenyl-1H-imidazol-2-yl)-ethyl]-proplonamide. A solution of (2-(4-hydroxy-
2,6-dimethyl-phenyl)-1-{isopropyi-[1-(4-phenyl-1H-imidazol-2-yl)-ethyl]-

25 carbamoyl}-ethyl)-carbamic acid tert-butyl ester (0.13 g, 0.25 mmol) in
trifluoroacetic acid (5 mL) was stirred at rt for 2 h. Upon removali of the
solvents, the residue was purified by preparative |L.C and Ilyophilized to give the
TFA salt of the title compound as a white powder (0.042 g). 'H NMR (300 MHz,
CDCl;): 8 0.48 (3H, d), 1.17 (3H, d), 1.76 (3H, d), 2.28 (6H, s), 3.19 (2H, m),

30 3.74 (1H, m), 4.70 (1H, m), 4.82 (1H, q), 6.56 (2H, s), 7.45 (4H, m), 7.74 (2H,
m). MS(ES*): 421.2 (100%).
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H HHN 5 2d 2e A

[ 2- Met hyl - 1- (2 0X0- 2- phenyl - et hyl car banoyl ) - propyl ] -carbam ¢ acid tent-butyl
ester. Conpg @l{\i\?s prepared according to Exanple 1 using the

appr opri ate reage starting materials and nethods knd®fF/YB0eSHEEE° 10
skilled in the art. B.

[ 2- Met hyl - 1- (4- phenyl - 1- H- | ml dazol - 2Exémpfe 2pyl ] - carbami ¢ acid tent-butyl

Compound 1a t o, CHSVRIFERIEHERRRRIER s-iniopdfe Sioviafing "ne” "

met hods known to those Skl lled in the ard [2-nmethyl-I-(4-phenyl -
1-Himdazol - 2-yl - carbam c a er ester, Cpd 2b, was

pr epar ed. Subseq%g&'?g %&Wﬁ'ﬂd 4-phany, T"Lfd‘i"‘bé%ﬁiﬂ'ﬁ%y%ﬂﬁ’ﬂyg'%@%ubj ected to
flash silica geI chromat ography (el uents: CH2C 2 ol l owed by 4:1

CH2Cl 2/ Et20 henH20 Et QAc Processi ng @f fr i onsa rded 08 g
(27% of kgﬁ nHL

met hyl -1 - (2- oko-@- et hyl car bam)yl -@}rop -carBa c’,j’iam ert-butyl
ester (Opd 2a), g (50% of

[2-met hyl -1 -(4- phen A 1-Him dazol -2-yl) - prﬂ’pyl] 82 WD 2005/ 09%315

PCT/ US2005/ 008339 carbam c acid tort-butyl jester (Cpd 2b), anpd 0.60 g of a
m xture of N-[2-nethyl- 1-(4-phenyl-1 Him desal -2-yl)-propyl |uaaget am de
(Cpd 2c) and acetanm de. Cpd 2c was purifiedyby dissolving it yn hot CH3CN
and cooling to OC. 5 Collection of the pr eci pitate by suction filtration
afforded 0.21 g (799 of N-[2- nethyl-

- (4-phenyl -1H i m dazol - 2-yl ) - propyl | - acet m gle, owder
(HPLC: 100% @254 nm and 214 nn). 1H NVRi 0] V"v SQQNS 163 (2H, br
s)733(2Ht,J:75Hz)725-71'8( 478(1H rs) 2. 35
(1 H brsm, 2.02 (3H, s), 1.03 (3H, d, J —zcﬁ 7 Hz) 0.87 (3H,2d, J = 6.7
Hz); 10 M5 (ES') (relative intensity): 258.3 (100) (M+1). C

Met hyl - [ 2- rret hyl - 1- (4- phenyl -1 H-i m dazol -2-yl)-propyl]am ne. A solution of

[2-methyl -1 -(4- mhe[wMethyM-(z-dmLpRawl)etﬁmam&megngﬁwpyuatsardanﬂeIt butyl
ester (0. 09 0.30 mml ) in_ THE (2 ) Wwa ropw se over 15 10 mn
to a refl uxm@d tert-butylgster.ofompoundRawasprepergdacsonding tqﬁéarr@é&:h on

using the appropriate reagents, starting materials and methods known to those
10  skilled in the art.

B. [2-Methyl-1-(4-phenyl-1-H-Imidazol-2-yl)-propyl]-carbamic acid
tert-butyl ester. Following the procedure described in Example 1 for the
conversion of Compound 1a to Compound 1b, and using the appropriate

15  reagents and methods known to those skilled in the art, [2-methyl-1-(4-phenyl-
1-H-imidazol-2-yl}-propyl}-carbamic acid feri-butyl ester, Cpd 2b, was prepared.

Subsequent to workup, the crude product mixture was subjected to flash silica
gel chromatography (eluents: CH.Cl;, followed by 4:1 CH,CI,/Et,0, then

20 EtOAc). Processing of the fractions afforded 1.08 g (27%) of recovered [2-
methyl-1-(2-oxo-2-phenyl-ethyicarbamoyl)-propyl]-carbamic acid ferf-butyl ester
(Cpd 2a), 1.89 g (50%) of [2-methyl-1-(4-phenyl-1-H-imidazol-2-yl)-propyl]-

82



was nai ntained at reflux for 2 h, cooled to roomtenperature, and quenched
by sequential treatnent with 0.11 nL of cold water (5C), 0.11 nL of 15%
NaOH in a tion, and 0.33 nL of cold water (5 The resul tant
solid was q@%@é@%% suction filtration and the fil trat’zem(fﬁﬁ“@ﬂﬁﬂs@? was
extracted three 20 tines with Et OAc. The conbi ned organic fractions were
dried over rgibamic atidl fegrhedyl ested (Cod @)t ared ©.60tgofed MixtdredoBI8-[B-nidh9s  of

el I'ow of | (HAREERY SRR @‘%op,_y et R Sot KRATERe 5 S 7. 6o

(2HdJ—74Hz)736 (2Ht, =76Hz)726(1H s)725-7.20(1
H m, 3.62 (1 H gky25235(3HFE_g n& 0.99 (3H,
d. J = 6.7 H), Spgé’c(\eﬂs paﬂf'eﬁ disgoiMng: it inpot q\l@m@paehngstq fCensi ty):

230.2 (1890 0

Et hy!l - Ezé’nét“’b"?é*f"(@.*“ﬁg Siritate by;sygtion fityation afforded .21 8.(7%) of N-125) 1t on of
N-[ 2- net IhyI methyl-1pf4eply$nyl 1H|nmddzc(i;-aﬂ-y(;l2p;dpy!]facemml]iea6pdacn, ds a3PhiteD. 19|77g

0. 30 THE t

T 0 M sol ut PONSET LG Bi% @B4tmanmiata e MR bdbE, Bibiekned at
reflux for dwggp%)ls dyg@ H ot 9r.1d7 T.%')c-hgg_by@me@zlr@? ?21)]3‘_,’\/@%0051090315

PCT/ US200510083 at rTE Wi th " of 1 nL of 15
% NaOH i n aguo{i, tsm)uﬂtwr(Sl'iaﬁ?d 10033(§3|'rh:|.d of= 641 dzWat8ar (35 0) J =Th& HBsul t ant

solid r suct on.fi t d.the filtrate (pH 8 - 9) was
extrac\t,\@@ tmggg‘i)ﬁééa'wet'ﬂ enﬁtt@ﬂ\égé%{«ﬁ@b@&ﬂed organic fractions were dried
over MgSH, filtered, and 5 concentrated to afford O. 069 g of a 5:1 mxture
(determ ned by 'H NWR et hyl -[ 2- (4- pheny

e e e Y sty T i beomyilwwipes. of

O e R S vl e e e T K L P

(2H, dg, J tert-Buty] e3tet (0:0$5g,4. %n’(rnolb-lm THF (2.008L) 8ab atded dropfwide Bzgr, 10 0. 97

24 2 (180) e avidxig ity O seldtcn Suakflin i L, TP etien,  ho next
reaction w W@a@%ahtﬁlhé@ét t@ﬂukffdrqzih' é&bled\/ibt roshr lefnpEratiye,-dnd quetitpen byl
H i m dazol - 2-yl) - pyl ] -am ne and et hyl -
sequenttal treatment with 0.11 mL of cold water (5°C), 0.11 mL of 15% NaOH
in aqueous solution, and 0.33 mL of cold water (5°C). The resultant solid was
removed by suction filtration and the filtrate (pH 8 — 9) was extracted three
20 times with EtOAc. The combined organic fractions were dried over MgSQ,,
filtered, and concentrated to afford 0.58 g (84%) of methyi-[2-methyl-1-{4-
phenyl-1 H-imidazol-2-yl)-propyi]-amine as a light yellow oil (HPLC: 97% @ 254
nm and 214 nm). "H NMR (300 MHz, CDCls): § 7.69 (2H, d, J = 7.4 Hz), 7.36
(2H,t, J=7.6 Hz), 7.26 (1H, s), 7.25-7.20 (1H, m), 3.62 (1 H, d, J = 6.3 Hz),
25 2.35(3H, s), 2.06 (1 H, m), 0.99 (3H, d, J = 6.7 Hz), 0.89 (3H, d, J=6.7 Hz),
MS (ES*) (relative intensity): 230.2 (100) (M+1).

D. Ethyl-[2-methyl-1~(4-phenyl-1H-imidazol-2-yl}-propyl]-amine. A
solution of N-[{2-methyl-1-(4-phenyl-1 H-imidazol-2-y!)-propyl]-acetamide
30 (0.077g, 0.30 mmol) in THF (2.0 mL) was added dropwise over 10 min to a
refluxing 1.0 M solution of LiAlH4 in THF (3.0 mL). The reaction was
maintained at reflux for 11 h, cooled to rt, and quenched by sequential
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15 [2-met hyl -| - (4-phenyl -1 Him dazol -2-yl)-propyl]-am ne may be substituted
for Cpd |Id of Exanple | and el aborated to conpounds of the present

i nventi on wotds0d/d96318ppropri ate reagents, starting mterﬁ%ﬁﬁgﬁ% 0
purification methods known to those skilled in the art PE?3
(34Dlrrethoxy benz 4- phenyl -1 H | md thyl]-amne Owe
MeO ', H- 2£§fe,§t'§8'|‘ '“%)ﬂ 16f"$“_{9( £olghwater (5°QJ,| HHﬂon%zlﬁy’q éflmm 3GHERHS (0. 061
g, O. 33 molghn b

3, 4-di net hoxybe'n? Fﬁ(ghy Of%ﬂ \Qat;éﬁ( rﬁgdgg@r!eamgé\% walgsrergtov?c;g at room
terrperaturesuotlonflltrahnIMandé‘neﬁltrataetpHa %)bmae)ﬂrm threetimesewitkat h for 1 h.

The reacti o eate eful I with 84 2005/ 0 PCTI 51008339
0.019 ¢ (0 oréj%l F{?B‘H”&é”‘i‘r\é\%éﬁ cfygfﬂ)ﬁéhrf@#ﬁp i ned at
about 0-0C doﬂbaﬁaatbd t@affdrdm)eglg@tass HiGhixiRe (dstdeningdd egVi-sRMFEQfdr ops) ,

the m xture was stirred and then partially concentrated in vacuo

unheat ed. Trghylddimethyl- Hﬂ BP?%)!' 1vﬁ§m!‘3'tﬂ1@h21)’ﬁ'ﬁrﬁpﬁl aming ang regayedd uspensi on
ot ol CRsedsd ddofestloiNHELR heakl 8RRl MATIRRBOMLE EBCH) 907 OS Y

until clear. ases were separa aqueous' | ayer Was “ext r act ed

three tines Sachh(Qth spHin36 EI'D%PJ =Theé Hz)rﬂbmec? ﬂ(ﬂd,cm% 3VER ¢14d) d,et= over
MSH, filtered oncentrated to aff

o et nB Hzraes (2 0 L ARy AL 2k it sy 288 GHtnd T hbzhe as a
i ght yqy ovg 3%_314,?5’ o F11 @ 48 (340 20 ROYB TE4 Y BERR (1 ol 2t ve

intensity): IS sa cl ent qua ‘ty to use
in the next 242 (1080 (Mt hoUhis fsamphe was wi sufficient qoality ¥hese irt the rexbpound may
be substituted for le 1 and el aborated to conpounds of the

present i nv&REFIED w%%t}%‘%{&bﬂf@gg reagents, starting materials and

purification methods known to those Skl lled in 15 the art. Exanple 4
Methyl-[2-methyl-1-(4-phenyl-1 H-imidazol-2-yl)-propyi]-amine and ethyl-
15  [2-methyl-1-(4-phenyl-1 H-imidazol-2-yl)-propyl}-amine may be substituted for
Cpd 1d of Example 1 and elaborated to compounds of the present invention
with the appropriate reagents, starting materials and purification methods
known to those skilled in the art.

20 Example 3
(3,4-Dimethoxy-benzyl)-[1-(4-phenyl-1 H-imidazol-2-yl)-ethyl]-amine

OMe
eO\@
N/%\ITQ
H H

25 A solution of 1-(4-phenyl-1H-imidazol-2-yt)-ethylamine (0.061 g, 0.33 mmol) of
Example 1, and 0.55 g (0.33 mmol) of 3,4-dimethoxybenzaldehyde in 5 mL of
anhydrous methanol was stirred at room temperature for 1 h and then coocled to
about 0-10°C in an ice bath for 1 h. The reaction was treated carefully with
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1-[ 444-Fl uoro-phenyl )-1 Himdazol-2-yl]-ethylamne F Me HZN N 20 H A
{1-] 4- (4 FI uor o- phenyl)-1 H I mdazol -2-yl]-ethyl]-carbam c acid tert-butyl
ester. %&O%J gemmnl um acetate (19.3 g, 250 mmol) and gl acial HOAc
(35 n) was S chanically and heated to about 100RC¥BS2005008339e a
colorless solution in 5-10 mn. After cooling to rt, a solid mxture of Nt

B|OC- L-lAI ﬁnlj 0a019(c (0@ el by sediain mﬁbnyv\zilrrdl@nh/éinérpdrran and n@ﬁtbm@acelnrenyl

gl yoxa yar te I N ortions | lrr lve a e ow

oo Y S RBORATRC R T b ool S Stents il s Add e Arondiseda ety 2

bef I fied b
ef ore cool ifgmidtére/Was Emm&m@%a tﬁélpﬁ)%ag;?’c&'ic%%r \Ehd @méb e

dropwi se addition of 30 conc 25 n1_ t QAC (40 m),
and addit i onaheatedc Thesssmarzmefemewaatqammmmmaaedammaens@ao m) to

phase uad r D WASTRR Wi ml ot SO el R b BalodlE

filtered thuatigdedt CkHd pitadee W@ﬁ%\éﬁaﬂﬂe@éﬁ@@% émediusaapbmeexm@@d with
saturated aqueous NaCl. The or%tnl c phase dried over 5 MySO4,

filtered, atyeedimes-addiiengl with %JM%F@Q@@H%“@‘HSQNW@ dJI'eQPVQT of an
or ange- br O‘Aﬂﬂng{%@y&eﬁ%ﬁd Q:Bﬁ?é"ﬂ%t%@ﬁ) S Q. 1’139 df ﬁ%ﬁ éﬂfhlemd)ﬁr diizy l'Y‘E‘PN 0(122 ol

m.) and DVSO thén reparati on a
250 x 50 nm{4phenyi;1 Hl-lutlda@l-\‘é’n-)d)qethy%rrﬁm Be GNighe peltpvadil éhiPLCT&'é%p@re

R T R I T

1-[4-(4-Fl ucnhsz;mﬁfmIv)asldaféuﬁnéié\wuaﬁtymb]us@tnnmeaﬁéﬂeeaétibn[\ﬁnr(dht further

Fl uor o- phenyl i m dazol yl]-ethyl)-carbamc acid tert-butyl ester may

be BOC- deprp@ﬂ%at@a udientifle srmppundomay defudstitutacfor &pdxtdhl Bxampler! t he 15
conversi on ghq@ishdrbted%o BhddundsBPtheHERS AlihAhtidh willPthBdprisRiars ect i on, the
reagents, starting materials and purification methods known to those skilled in
15 the art.

Example 4
1-[4<{4-Fluoro-phenyl)-1H-imidazol-2-yl]-ethylamine

F
Me NJ/Q
'HzNJ‘{ \

N
20 H

A. {1-[4-(4-Fluoro-phenyl)-1H-Imidazol-2-yl]-ethyl}-carbamic acld
tert-butyl ester. A mixture of ammonium acetate (19.3 g, 250 mmol) and
glacial HOAc (35 mL) was stirred mechanically and heated to about 100°C to

25 give a colorless solution in 5-10 min. After cooling to rt, a solid mixture of N-{-
‘BOC-L-Alaninal (commercially available from Aldrich) and 4-fluorophenyl
glyoxal hydrate was added in portions while stirring to give a yellow mixture.
The resulting mixture was heated at 100°C for approximately 2 h before cooling
to rt. The mixture was cooled to 0-5°C, then basified by dropwise addition of

30 conc. NH4OH (25 mbL), H20 (25 mL), and EtOAc (40 mL), and additional conc.
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resulting am ne may be substituted for Cpd 1c of Exanple |I and el aborated to
conmpounds of the present invention with the appropriate reagents, starting
material s d95 gatlon met hods known to those skilled in the art. 20
Exanpl e 5 opr [ 4(5) - phenyl - 1- (2-trimet hyl sl | any| - REFUSAPPE0R3P ) - 1

H i m dazol - 2- vyl rrethyl] amne (m xture of regloisoners) HQ N~Ph (H) ~N Ph
(H ., ~\\WNH,OHf (%mwtd\h’érl(déh}he l’ﬁactm‘élémélimeMTmmmaeé wearglsepamiied s 25 A

Cpd 5a Regl oi S rrers Into a cool ed so t|o 9?\% hen -1-(2-
{71 ety 51 FARYAS eRikgn R onaes o Feevertod Panopy e CobpgRdsreas . 409s- 8)
(7.70 g, gihaaé@w}eré ﬁqté}éu tﬂﬂdﬁgﬁ%amatow@ﬁ\o%e%doraneywhd hh@wWer (2.5 Min

hexane, under . The resulting mxture was 86
WO 2005/ ogomha(twwbsmmm@bamuss‘ﬂa@lr eﬂea@rgamecpfme wasthendriedvagr by t he

addi ti ongof ( r or an
addi ti ongl MO“' ?htg?edﬂggg gﬁg%@ﬁ%f'ﬂgg }eghcg‘%h%%ﬁgﬁsp@ iY%a %FE%I rred
over ni ght. Blr@wg“eehmurovresm& qnmmenyasdnesomwm 8olutidn %&MGGN €2b aqueous
NaHCO3 sol utiaon xtracted with EtQAc. The 5 ned grganic extracts
were dried Wéra’\%g?@%p (Armlgthan wrpf@@iwrsﬁaraﬂ@@&ﬁ’&épn@n Kromasilk 4 due was
purified by '86‘%50 ( @6@,3 n to give
4(5) - phenyl - ¢ tf?gﬁ%«f&? @ﬁhﬁ a%ﬁ?PAeCN ﬁz Rk ‘Fhe%u?é

i m dazol e- 2fllaatltmﬂ Werwd@nbmemangl lytmmﬁzedstogl\m ‘kWrgeOfdhe peeduwitesers. ' H NVR

7736 1010 Vol witgpBier Upset sracsat] wT iyl 3op 3R s | 50870

(429 . B. Cpd 5b Regi oi soners. Isopropyl amne (0.18 g, 3 mol) and a
regi oi someric m xture of _4(5)-phenyl-1-(2-trinethylsilanyl-et hoxxmat hyl)-1

H i m dazol e- 2- cB '&[MH&O’@@@“!@) 1@"?“’(5?30'\7%)/3 athylaming. {1-[4-

1, 2-di chl or { 0L
triacet oxyb(;?;‘rmcfﬁ}ag)eFl ebgl) 18-9 5@11&20'420 tdh gm-%\‘b%ﬂg %dgg rPBUtgP%tgﬁPr vvas stirred
at roomt enm@-tdepeotéohedmslmg thieeprocedure described in Example 1 for the

15  conversion of Cpd 1e to Cpd 1f. Upon completion of the BOC-deprotection, the

resulting amine may be substituted for Cpd 1¢ of Example 1 and elaborated to
compounds of the present invention with the appropriate reagents, starting
materials and purification methods known to those skilled in the art.

20 Exampie 5
Isopropyi-[4(5)-phenyi-1-(2-trimethylsilanyl-ethoxymethyl)-1 H-imidazol-2-
yimethyl]-amine (mixture of regioisomers)

Ph {H) Ph (H)

N
- /L’;."\{NI
LO

.
5a /S'\ 5b S

H (Ph)

T
L

H (Ph)

Mixture of regloisomers

25 A. Cpd 5a Regloisomers. Into a cooled solution of 4(5)-phenyi-1-(2-
trimethylsi|anyl-ethoxymethyl)-1H—imidazole (Tet. Lett. 1986, 27(35), 4095-8)
(7.70 g, 28.1 mmol) in dry THF (60 mL) was added n-butyllithium (2.5 M in
hexane, 22.5 mL, 56.2 mmol) at -78°C under No. The resuiting mixture was
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reaction was quenched with saturated aqueous NaHCO3 sol ution. The resultant
m xture was extracted with Et QAc and the conbi ned organi c phases were dried
over Nazso‘\wo%(}sﬁ)%osflg |tration and concentration, the residue was 20 purified
by flash col umm chromat ography (el uent: CH2CI 2: CH3OH, 7:P§T/YR3005/048339

| sopropyl -[4(5)-phenyl -1-(2-trinethylsilanyl-ethoxynethyl)-1 Him dazol -2-

yl met hyl ] - arstirred (@ ~78°@ for6i8By) foliswed biy theiadditidn oEQMF Go3® mel., 562 hdkidl). 300

MHz, CDCl 3): .00 (,9H : 94 (2H, .t .11 (6H . 2.89 (1H , 3.56
(2H, t), %.Pdfﬁr?’?ng éyfe’dsa.s%&f*?%?r é'y ,ade}'?'é'aa‘?h?ﬁr' fhf,réaf&@r wéwaﬁm?dfo@a (2H,
d). MS(ES') ‘roomemperdiute/ad stitedrBesrRGhBDTR&Yeditioh Wass qleHddédiythepd | d of
Exanple 1 and el aborated to conpounds_of the present invention with the

appr opr i at e 2dditiggeafsaturatedraquapugdNatiCas solutien 50‘# exiragted ithetPeis TR&own to
th Kigl | | : a@m . 0 . S2005/ 008339
2- Z?n'eng- I:? ( 2{& r@%?%@?%ﬁ%’f‘ﬁ“@. sopgrc')%dy?% 3 g r%r’é‘t %ﬁiﬁﬁgﬁﬁ# H
| m dazoi - 2- )év;aptlata/;ibg,-tb\(leapbki;]esrvifa:kapdﬁfiaﬂlbydtashawzgimnmcbmrﬁatogwga% (amuet:g Br) N
B N Me r r -3l -
ﬁ/l )r(% ures of %@@Cc'ﬂeé‘@ﬂﬁr i{%@twvw((%&n%ﬁ?ﬂWe%eﬁa%ﬁ}tmwmﬁ%g NN C 0
Br(Me) O Me ifridfizole-2-carbaldehyde (5.11 g, 60%) as a mixture of regioisomers. 'H NMR
(300 MHz, CDCl): & 0.00 (9H, s), 2.98 (2H, 1), 3.62 (2H, 1), 5.83 (2H, 5), 7.36
10 (1H, m), 7.44 (2H, m), 7.65 (1H, s), 7.86 (2H, m). MS(ES"): 303.0 (42%).

B. Cpd 5b Regioisomers. Isopropylamine (0.18 g, 3 mmol) and a
regioisomeric mixture of 4(5)-phenyl-1-(2-trimethylsilanyl-ethoxymethyl)-1H-
imidazole-2-carbaldehyde (0.91 g, 3 mmol) were mixed in 1,2-dichloroethane

15 (10 mL), foliowed by addition of sodium triacetoxyborohydride (0.95 g, 4.5
mmol). The resulting mixture was stirred at room temperature for 5 h. The
reaction was quenched with saturated aqueous NaHCOj solution. The
resultant mixture was extracted with EtOAc and the combined organic phases
were dried over Na,SO,. After filtration and concentration, the residue was

20 purified by flash column chromatography (eluent: CH,Cl,:CH3;0OH, 7:3) to give
isopropyl-[4(5)-phenyi-1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazol-2-
yimethyl]-amine (0.70 g, 68%) as a mixture of regioisomers. 'H NMR (300 |
MHz, CDCls): 8 0.00 (9H, s), 0.94 (2H, t), 1.11 (6H, d), 2.89 (1H, m), 3.56 (2H,
t), 3.94 (2H, s), 5.39 (2H, s), 7.25 (2H, m), 7.37 (2H, m), 7.76 (2H, d). MS(ES™):

25 346.6 (75%).

Compound 5b may be substituted for Cpd 1d of Example 1 and
elaborated to compounds of the present invention with the appropriate

reagents, starting materials and purification methods known to those skilled in
30 theart.

Example 6
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M O/ NHO O M5~ Me tH O MVe XO Me Me O M Me-SI-Mer ie Me Me-Si-Me Me Me
Bc Bd Me Mel-1~" NNJ OXj \\ OHNM 2 F3CQL-OH HO NH2 6e 10 A Cpd 6a
Regl oi SONElgp Ef%%ﬂ? (1.17 nmL, 22.76 nmol) was added slowy to an ice
cool ed regiorsoreric mxture of 4(5)-methyl-1-(2- PCT/US2005/008339
trinmethyl sil anyl - et hoxynmet hyl )-1Hi m dazol e- 2- car bal dehyde (5.47 g, 22.76
mol ; JCOC, 198%-/-'3'&(1@3-(4 toxy- phnnﬂ-)lav-ﬁsc(mpwtﬂ-(ﬁmthHa%-phenyhﬂalsl war med

tort after 1.5 h, |rre a al reaction 15
m xture was then ex'tqng%%&'?l}f\%?%hgbf‘lfpg tﬂ%dtﬁgsweéigﬁt he organic
phase was then dried over Na2SO4, filtered, and concentrated under reduced

pressure to give 7.46 of crude material. This material was vacuum
distilled 88 WO 2005/ 03'45 ﬁg{é 82005/1(098339 (bp 127 135 C 1 mmHg) to

yield 3.16 g (43% ofg 0|so ric m tu,ug< B8 as a yellow Iiquid,
whi ch was used without fuly urifi Mt i H MR (CDCI3) SO (s, 9H),
0.9-1.0 (t, 2H), 2.35 (s, H)Br( 85-3.6 (t, BS(Mes; 2H), 9.75(s, 1H). 5
B. Cpd 6b Regi oi soners. |sgpropyt—=antme (0. 30 S nmoty—TTr 1, 2-

di chl oroethane (2 nL) was added to a 5C sol utiop of regioisoners Cpd 6a
(0.96 g, 3 mol) in 1,2-dichloroethane (70 nL). NAfter stirring for 5 mn,
sodium triacet oxyborohyd\né—tya-mal 80 g, 8.5 s added neat to the
reaction 10 mixture. The m jdire was gradualrm&wg dtort and stirred for
24 h. At this time, an additional portion of so Meum tri acet oxybor ohydri de
(0.60g, 2.8 mmol) was addegh and the reaction was sgjrred an additional 16
h. The reaction was

Mixtures of regioisomers

5
Me N Me
N
Ve AN ~¢ IMG (Br) o )\N ) IPh (Me)
mo E Br (Me) /mo a‘ Me (Ph)
Me. o NH\(O 0 ——— Me_ o NHYO 0
Me>< Me Me, 0 \ Me><Me Me, 0 \ '
Me™ “ue Me~SI-Me Me™ ‘e Me-Si-Me
Me Me
é¢c 6d
Me
PPNy
Me” NN j’\
o MN""Me .2 F,c” OH
HO NH>
6o
10 A. Cpd 6a Regioisomers. Bromine (1.17 mL, 22.76 mmol) was added

slowly to an ice cooled regioisomeric mixture of 4(5)-methyl-1-(2-
trimethylsilanyl-ethoxymethyl)-1H-imidazole-2-carbaldehyde (5.47 g, 22.76
mmol; JOC, 1986, 51(10), 1891-4) in CHCI3 (75 mL). The reaction was
warmed to rt after 1.5 h, and then was stirred an additional 1 h. The reaction
15  mixture was then extracted with saturated aqueous NaHCOj3, and the organic
phase was then dried over Na,SQ,, filtered, and concentrated under reduced
pressure to give 7.46 g of crude material. This material was vacuum distilled
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then cooled to approximately 10C and treated while stirring with saturated
aqueous NaHCO3. After stirring for 15 mn, the |layers were separated and the
15 organic @@&5@’ S dried over Na2SO4, filtered, and concentrated under
reduced pre g ﬁi ve 1.20 g (T.W 1.09 g) of a regi oRCHHE0000843%t ur e,
Cpd 6b, as a yellow oil which was used directly w thout further

purificati ofop 27035 & 1Rea Hypeweld.3.16 glidd %) of blregiofsormexicanidurd3 g, 3. 15
nmol ) 20 ded ne C sol ution co '

tQ a 0C ; t ai ni . .
2 ert - but ol PhnA dnia lall sohic mas e R ATTEr ALBRaiane AR (1. 21 g,
3.6 mol ; A eg ) t r i ( L a3 1), and
CH2Cl 2 (60 %?mﬂgtghe?ﬁsrgpnb%i\?mhfség% gglg)l)o?lg] g (8%3) ﬁ’i?gqs) 252’1; added to
the reacti of9. 7 &, UHl. The reaction mxture was then warnmed to room
tenperature and stirred for 16 h. The 25 reaction m xture was then adsorbed

on silicd gel, and flash chronmatographed op a,si)ic | columm_el uting
with 25% et hyl b GodAbReniisam f%e%%PP@@Yp?mme&@g%FH“@&)m'Beq and
concentrat e%iéﬁ!&%btt{aﬁ\%‘{?ﬁ@l_ﬁ%&ﬁ&&é‘d {&%Gpd%ol%'?n ofgeggéié&’éne?éc 8@z0i somers of

Cpd 6¢ as a clear ol _ 5% Et OAc/ hexane 3, honobgeneous; HPLC:
100% at 254 (896 @ B4mmal) in7,Z-diokhiorpethaoe 70 apg. ddterstiirvigfond min, sadiume

red uaed phiskatoRbeSimda T8 80,858 MY yas b ed EFndEXSIGOL (2 ™)
Bl T B P Loty ki s
t??gheny?phéé‘%iaﬁba\,&g@o pogion spaN tr{ﬁé@t%gzé@hﬁaﬂ@‘? (Ofa@s)-r?eéé‘?m@ vessel
was capped gk N@ddmshd thedeachioh waé shirrél bh ero%aigggﬁiw T r ‘&"{wﬁﬁ‘)' ing to

roomtenperature the mxture was dried over MySC _fte(e t hr oug
di calite, 5 thenlcoorddoapproximatetict0®s and treatedfwhil. stitiing with isaturateds di ssol ved

in a small f QA . t odr d o L] | col um
(B uent . sAREIE NGO HAGE Sring R IR BB WEr i shBUfE f oo
0 b o M e R St L onc/ hoxane R
0. 3: reduced pressure to give 1.20 g (T?W. 1.09 g) of a regioisomeric mixture, Cpd

6b, as a yellow oil which was used directly without further purification.

C. Cpd 6¢ Regioisomers. Isobutyl chloroformate (0.43 g, 3.15 mmol)

20 was added neat to a 0°C solution containing 2-tert-butoxycarbonylamino-3-(4-
tert-butoxy-phenvi)-propionic acid (1.21 g, 3.6 mmol; Advanced Chem Tech),
N-methylmorpholine {362 uL, 3.3 mmol), and CH,Cl; (60 mL). After stirring 1.5
h, Cpd 6b (1.09 g, 3 mmol) was added to the reaction mixture. The reaction
mixture was then warmed to room temperature and stirred fof 16 h. The

25 reaction mixture was then adsorbed on silica gel, and flash chromatographed
on a silica gel column eluting with 25% ethyl acetate/hexane. The desired
fractions were combined and concentrated under reduced pressure to give 715
mg (35%) of regioisomers of Cpd 6¢ as a clear oil (TLC: 25% EtOAc/hexane R¢
=0.3, homogeneous; HPLC: 100% at 254 and 214 nm, 7.51 min).

30 :
D. Cpd 6d Regioisomers. To the regioisomers of Cpd 6¢ (90 mg,

0.132 mmol) in 1,2-dimethoxyethane (2 mL) was added phenyl boronic acid
(32.2 mg, 0.26 mmol) followed by 2M Na,CO3(aq) (0.53 mL, 1.06 mmol). The
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10 HPLC: 100% at 254 nm 88% at 214 nm 6.50 min). E. 2-Amino-3-(4-hyd
r oxy- phenyl ) - N-i sopropyl - N (5- net hyl -

phenyl - 1H i} % yl met hyl ) - pr opl onam de Trlfluoroacetate § Tri
| uor oacetic ac@%’B OJ'.32 M) was added to the Cpd' 6d regi oi sdHEreSEH083 15
0.081 mml) at roomtenperature. After 6 h, the excess TFA was renoved

under a st r éasuligrg mixtureneas degaksedwith N fos & misdandchthenspalladiuantetrekisof

et um, - he TishyPrERRh{S (R ri IO MBS FBR Bedl T FoaciOy Yo geey T g

(749 of t hevds ddppedaimdosathetstoas8oHD foe 14 yopith i’apiid"sﬁh'ln@ JAfié‘ﬂ@thrhé?ﬁ'i Rf 0 55,
Vet ) 6 TeoBIbmPSTatie 1apyixiire wassisted Vs oS On. Shoted thitoh dicalies. 1 (1.
2H),  4.8-4.5hg doﬁbeﬂt\’ﬂted ‘bﬂ%gr 4 sg %Fh oﬂffl% ’Tl'fe %sﬂiu%%éﬂlsgbﬂled@n a3nfa” (d,

2H), 6.95-7.0 H(g nﬁm
(3, 4- Di chl oraunmm’mf/E) Aqapﬂ&nyhchrMamgmeﬂoz-qs pel golaminr{Eluent:

Fac-a P Oeh reotnepielined dretied et e i ng

3, 4-di chl or@ed@cd@m@s&@mto idl® 65 B 10 éaﬂfégl’tﬂsomerlc mixture of Cpd 6d,
(3, 4-di chl oro-benzyl Q heny I@ia 4 net hyl si | anyl et hgxymet hyI) 1

H i mi dazol - Whj¢ mﬁwﬁfdwﬁh@epmeppémﬁa@enmcé i FOSIC/ hegngi Rigivedis
sanpl e (485 MR E- ﬁ%ﬁ”é?b?ﬂf‘n té&'"ﬁa??@ﬂf-h”@ 5(‘?1%1 di ssolved in TFA (3 rrL) at

roomterrperature h the m xture was centrated under a stream of
nitrogen. The residue was purified by reverse 10 phase HPLC, the purest

L T e e a SRR ARl e
phenyl-1H-imidazol-2-ylmethyl)-proplonamide Trifluoroacetate (1:2).
Trifluoroacetic acid (1 mL) was added to the Cpd 6d regioisomers (55 mg,

15  0.081 mmol) at room temperature. After 6 h, the excess TFA was removed
under a stream of Nz. The residue was dissolved in a small amount of
acetonitrile and purified by preparative HPLC on a YMC C18 100 x 20 mm
column. The purest fractions were combined and lyophilized to give 37 mg
(74%) of the title compound as a white lyophil (TLC: 5:1 CHCl3:MeOH R¢=0.55,

20  homogeneous; HPLC: 100% at 214 nm; HPLC/MS: m/z 393 (MH"). "H NMR
(MeOH-d,) 5 0.85-0.9 (d, 3H), 1.2-1.25 (d, 3H), 2.45 (s, 3H), 3.05-3.1 (t, 2H),
4.0-4.15 (m, 1H), 4.55-4.6 (d, 1H), 4.7-4.85 (m, 2H), 6.65-6.7 (d, 2H), 6.95-7.0
(d, 2H), 7.45-7.6 (m, 5H).

25 Example 7
(3,4-Dichloro-benzyl)-(4-phenyl-1H-imidazol-2-ylmethyl)-amine
Trifluoroacetate (1:2)
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as an off white lyophil. Follow ng the procedure described in Exanple 1,
substituting (3,4- 15 dichloro-benzyl)-(4(5)-phenyl-1

H i mi dazol -z )-amine for Cod 1 d, conpounds of the present

i nvention nﬁ?%@é@#f hesi zed with the appropriate reagé’r?tTéqsgg%QP’F'?%g
materials, and purification nmethods known to those skilled in the art. 20
Exanple 8 (S)-2-tert-Butoxyc&lbonylamino-3-(2, 6-dinethyl -4-
trifluoromethanesuifonylp -propionic acid nethyl ester Me 0"Me Me OMe
F3SC- OM NMHOI / Me HB O 8a O 8h 91 WO 2Q05/090315

PCT/ US2005/ 008339 Me O0' Me 0 O Fi McNH B@C H2N | & McNH BOC O at
0 8d A (S)-2-tent-Butoxycarbanyl am , 6-4li pRI Ny 5
trifluoronethanesul f onyl phenyl )Nprof nic acid nethyl ester. Into a cool

sol ution of Boc-L-(2,6-di M) Tyrl" 7.0 g, 21.6 mml; Sources: Chiraner or
RSP Am noAci dAnal ogues) and N-phenyltrifl uoronet hanesuffonimde (7.9 g,
22.0 mmol) in dichloronethane (60 nL) was added triethylamne (3.25 mi,
23.3 mmol ). Usieg thesprocedyresdaacribed imExarsplery and substituting 3,4-dichlod-s| owl y 10

hater. TR LenZVEREE IR S0 BRY AU AL B B el Titeoue
sol uti on, W&Fiﬂfetlwwlladyi-@ldlométhvﬁmidamlrﬁ-gh‘teth\]ﬂf-éminé whs ppépar8d agd

evaporation, the residue was }gurifi ed by flash col unm chronat ography

(el uent: Et3RRIAERRgiRIsOers, A sagiPlR(9rBgde<T memopcbiie compoynd wasggyy as a
clear oil; Idksolved in TFA (3 mL) at room temperature. After 2 h the mixture was

concentrated under a stream of nitrogen. The residue was purified by reverse

10 phase HPLC, the purest fractions were combined and [yophilized to yield
desired product (3,4-dichloro-benzyl)-(4-phenyi-1H-imidazol-2-ylmethyl)}-amine
as an off white lyophil.

Following the procedure described in Example 1, substituting (3,4-

15  dichloro-benzyl)-(4(5)-phenyl-1H-imidazol-2-ylmethyl)-amine for Cpd 1d,
compounds of the present invention may be synthesized with the appropriate
reagents, starting materials, and purification methods known to those skilled in
the art.

20

Example 8
(S)-2-tert-Butoxycarbonylamino-3-(2,6-dimethyl-4-
trifluoromethanesulfonylphenyl)-propionic acid methyl ester

-Me
Me 0 Me oMe
S —. S —
NH.
Fac__S,O Me BOC HO MeNH\ BOC
o)
8b .

o Yo
8a

o1



15 NWR (300 MHz, CDCI3): 5 1.36 (9H, s), 2.39 (6H, s), 3.06 (2H, d, J = 7.7
Hz), 3.64 (3H, s), 4.51-4.59 (1 H m, 512 (1 H d, J =8.5 Hz), 6.92
(21-11, s);wbBoostbiaty (relative intensity): 355.8 (100) @8355) 83§9
(S)-4-(2-tert-Butoxycarbonyl ani no- 2- met hoxycar bonyl et hyl 8

dl met hyl benzol ¢ acid. To a suspension of (S)-2-tert-but oxycar bonyl am no- 3-
(2,6-dinethyl-4-trifluoraeet han@sMFfonyI phenyl) - pr opj gnl C 38 I, d rret hyl ester
(9.68 g, 21.3 nmol), K2 4.1 g, 0.102 noi), Pd()2( '21 g, 2.13 mmol)
and 1, 1' - bi s(di phenyl ph ' feProcene (2,56 g, 4 ot )~ n DVF (48 nl)
was bubbl ed in ga Mbﬁﬁgl?n The m xiyne e eanfd to 60C for 8 25
h with a CO ball oon. re was part|t| bned béaveeBONaHCO3 and

Et OAc, and filtered. The ageeous | ayer was separd&ed, ggidified with 10%
citric acid aqueous solution, extracted with EtQAc, and finally dried over
Na2SO4. Filtration and concentration of the filtrate resulted in a residue.

broduct (v 05y ActEreBRRREAABIRRRRIERmdnglho h 18 908 el
s), 3.14 E(2I—tnfllloronﬁzhmsaﬂﬂﬁi)ﬂﬁBéﬂﬁl)-ﬁf&'plbﬁﬂﬂﬁ&mﬁsﬁ&ﬂ osfer! Hid a Qb5 (3H

8. . 2H, .S);
?Z el :t :5\7/e i n$¢ &gqnt%ggc‘zl‘.—)%é ?%@ﬂf(%o@s Qo 21 Igzr%i'no?' S.-7c>5urgeg'| Chlzamer or( *)
(S)-2-tert- BRBPWﬁmbh@mhﬁmgués&aﬁ&weﬁé}wﬂuoran@tﬁaﬁsmfommude (794g,

et hyl phenyl)grop onic acid nethyl ester. ‘Into a stirring solution of (S)-4-

(2-tert-buto Qa'lﬂfB@HW dishlesomethaned 80 sal:ywas addad iripthylamimer3:28,Mbenzoi ¢ aci d
3.00 g, 8.5 12.8 I
i(n Dl\/Fg(36 Qa?‘?qﬁ?‘ﬁlﬁﬁ?g%gﬁﬁé %)atesﬁg)féﬁ?h ﬂﬁfﬁ“’@o 92 g, nml)7?1
nol ). Tt rwanhdad toort. MUpbnreomgletian, ithe sehction wasfquendbedrbp additionefbei ng 10
tit db NHACL | ut d t ed '
phase was. waYAEh S04 JEHRIALRY RNRPRGRL YRR raoaed WM DRO BN e, 7O ©
sat ur at ed aqy&@fith, Wi Eharied bosk NaJSD BveRfight. NRterditrfbroxy  Na2SO4
over ni ght. After f'||trat|on and concentration, the residue was purified by

flash col unevaperatien S egsidue was purifieddpydiagh Qaiurgnmr@metqgr luegrg. 00 g,
100% 1“ I5cPAR-H3UMM%7) 15 thie dbstred Brddildt (74 g203%) &% cigdr of 1R (28

= 7.2
15 NMR (300 MHz, CDCls):  1.36 (9H, s), 2.39 (6H, s), 3.06 (2H,d, J=7.7 Hz),
3.64 (3H, s), 4.51-4.59 (1H, m), 5.12 (1H, d, J = 8.5 Hz), 6.92 (2H, s); MS
(ES+) (relative intensity): 355.8 (100) (M-Boc)".

B. (S)-4-(2-tert-Butoxycarbonylamino-2-methoxycarbonylethyl)-3,5-
20 dimethylbenzoic acid. To a suspension of (S)}-2-tert-butoxycarbonylamino-3-
(2,6-dimethyl-4-trifluoromethanesulfonylphenyl)-propionic acid methyl ester
(9.68 g, 21.3 mmol), KzCO3 (14.1 g, 0.102 mol), Pd(OAc)z (0.48 g, 2.13 mmol)
and 1,1"-bis(diphenylphosphino)ferrocene (2.56 g, 4.47 mmol) in DMF (48 mL)
was bubbled in gaseous CO for 15 min. The mixture was heated to 60°C for 8
25 hwith a CO balloon. The cool mixture was partitioned between NaHCO3 and
EtOAc, and filtered. The aqueous layer was separated, acidified with 10% citric
acid aqueous solution, extracted with EtOAc, and finally dried over NazSOas.
Filtration and concentration of the filtrate resulted in a residue. The residue
was recrystallized from EtOAc-hexanes to afford the desired product (7.05 g,
30 94%);, TH NMR (300 MHz, CDCls): 6 1.36 (9H, s), 2.42 (6H, s), 3.14 (2H, J=
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3.65 (3H, s), 4.53-4.56 (1 H m, 512 (1 H d, J =8.7 Hz), 5.65 (1 H, br
s), 6.09 (1 H br s), 7.46 (2H, s); MS(ES+) (relative intensity): 250.9

(100) (mB 2-t ert But oxycar bonyl am no- 3- (4-cay, z 20
di et hyl phgﬁ(%/m pr opﬁZ)nl C aC| d Into an ice-cool ed sol uti gﬁmé%(d(]?r@s 39I ester

f S C 0 CH
Soruttony (1 AR EPS AR, sh e A (1 DEmIRan (ot B Ezat T TR 8K t i ng
mat eri al s, tﬂﬂg psgp@é@t@gm@ﬁg?)_?%% ﬁgzggcg@d)d t he agueous phase was

neutrallzed with cooled 1 extracted with Et OAc, and dried
25 over Na2SO4 overnight. Filtration and evaporation to dryness led to the

title aci d (S)- Xt esxzamdaa;toxybmhdrmhmmcsa((&oaabmloyw ;8, 6-

L D T
ﬂe%utoﬁycﬁ?ocﬂ}y]énﬁé Z’ﬂmdﬂ’)oxye?ar%%ngleﬂ'g/s)(-:?  Bkdifiath _I'bélﬁo(czé'éld 5)

7 80 (1 H, MS(ES+) (rel .

ative intensity 9 (6)
2005/ 090315 958 MMobIRYBOREHS & 1.8 mmal) and HOB" (174 g, 5, 126 mm°')

2 (2P o SR B S EA TS bR RN o SRS
MeO HO Me N1'K 1 ImmoWe Thh’ﬂ’ebhltuh@ nhktureJWas litridd et Hﬁbﬂ-mlnﬁl'rﬁef&mb&mgo 0OO0Onme O
0 me M dVb partllvb nedabetween aqueouyﬂl-LC\ solution and EtOAc. The separated

organic phase was washed sequentially with 2N citric acid aqueous solution,

saturated aqueous NaHCOQ; solution, and brine, then dried over Na,SO,

overnight. After filtration and concentration, the residue was purified by flash

column chromatography (eluent: EtOAc) to give the product. (3.00 g, 100%); 'H

15 NMR (300 MHz, CDCl3): 8 1.36 (9H, s), 2.39 (6H, s), 3.11 (2H, J = 7.2 Hz),
3.65 (3H, s), 4.53-4.56 (1H, m), 5,12 (1H, d, J = 8.7 Hz), 5.65 (1H, br s), 6.09
(1H, br s), 7.46 (2H, s); MS(ES+) (relative intensity): 250.9 (100) (M-Boc)".

D. (S)-2-tert-Butoxycarbonylamino-3-(4-carbamoyl-2,6-

20 dimethylphenyl)proplonlic acid. into an ice-cooled solution of methyl ester
from Step C (2.99 g, 8.54 mmol) in THF (50 mL) was added an aqueous LiOH
solution (1N, 50 mL) and stirred at 0°C. Upon consumption of the starting
materials, the organic solvents were removed and the aqueous phase was
neutralized with cooled 1N HCI at 0°C, and extracted with EtOAc, and dried

25 over Na;SO4 overnight. Filtration and evaporation to dryness led to the title
acid (S)-2-tert-butoxycarbonylamino-3-(4-carbamoyl-2,6-
dimethylphenyl)propionic acid (2.51 g, 87%); "H NMR (300 MHz, DMSO-ds): &
1.30 (9H, s), 2.32 (6H, s), 2.95(1H, dd, J = 8.8, 13.9 Hz), 3.10 (1H, dd, J = 6.2,
14.0 Hz), 4.02-4.12 (1H, m), 7.18-7.23 (2H, m), 7.48 (2H, s), 7.80 (1H, s);

30 MS(ES+) (relative intensity): 236.9 (6) (M-Boc)™.

93



M HN O HZN MNHZ 5 0 9a A. 2- Met hoxy-5-{[ 1- (4-phenyl -

H i m dazol - 2-yl ) -et hyl am no] nethyl }-benzoic acid nethyl ester. Using the
procedures for 10 Exanple 3, substituting

5-f or nyi - ﬂgaﬁdéOPO% enzoi ¢ acid nethyl ester (WO 02/22é’f§stf18q5’°°8339
3,4-dinethoxybenzaldehyde 2- met hoxy- 5-{[ 1- (4- phenyl -

i m dazol -2-yl)-ethyl am no] - et hyl } - bekxample 8ci d net hyI est er was prepared.

B. 5-({[2-tegt; carho t I--4-ar | - - di -1

phenyl ) - pr op#’cﬂﬂ?ﬁ'%ﬁo"?zﬂa b‘%hgﬁ‘%zré{’&ﬁ?@i b ?@W”é‘k'ﬁﬁ?'qﬂﬁﬁwﬂ?&w& )-2-
met hoxy- benzoi ¢ ﬁﬁiiﬁ!iﬂﬁmyﬂ-y?%ftﬁyl]-akﬁhBpm&hynmﬁﬁdhbzy%n%ﬂm&la 1 for the
conversion of Cpd 1d to Cpd substituting 2-nethoxy-5-{[1-(4-phenyl-1H

i m dazol - 2-yl) - et hyl am no] - net hyl }-benzoi c acid net hyI ester for Cpd 1d and
94 WO 20051090315 P 05/ 008339 substituting Me
2-tert-Butoxycarli 0- 3- (4- car banoyl - 2, 6- di metl® ptenyl - propionic
acid of Exanple 8 for ert - But oxycar bonyl am no- 3- (4- I

di et hyl - phenyl ) - pr opi o |cMachd 1 9a was prepared. 5 LC.
54{[ 2-tart - but oxycggbon W 4- carbanmpyl - 2, 6pdi MmetNyy
phenyl ) - propi onyl ] 14- en.w 1 H i m dazol - 2-yl ) - ef hyl iHNet - met hyl ) - 2-
nmet hoxy- benzol c a s -tert-Butoxycarbonyl Ccar banoyl - 2, 6-

di net hyl - pheHyN) ~p WP [1- (4-phenyl -1 HH yQet hyl | -am no} 10
net hyl ) - 2- met hogy- benzoi ¢, aci d nethyl ester was gissol ved in an ice-chilled
(0- 100), mixed solvent sygtmof THE (10 ni) and MeCH (5 pqg)v' A

LI OH H20/ wat er suspensi ie (Me48 M 3. 77 nlL) was added dr &fswi ¥e, then the
reaction was all owed 00 warmto roomtenperature and st{irred owsernight. The
resulting mxture was cooled in an ice bath and the basic solution was 15
neutralized with 2N citric acid until slightly acidic.{The m xture was

O OMe
HZN Me Hy
5 0 9c

A. 2-Methoxy-5-{[1-(4-phenyl-1 H-imidazol-2-yl)-ethylamino]-
methyl}-benzoic acld methyl ester. Using the procedures described for
10 Example 3, substituting 5-formyl-2-methoxy-benzoic acid methyl ester (WO
02/22612) for 3,4-dimethoxybenzaldehyde, 2-methoxy-5-{[1-(4-phenyl-1H-
imidazol-2-yl)-ethylamino]-methyi}-benzoic acid methyl ester was prepared.

B. 5-({[2-fert-Butoxycarbonylmethyl-3-(4-carbamoyl-2,6-dimethyl-
15 phenyl)-propionyl]-[1-(4-phenyl-1 H-imldazol-2-yl)-ethyl]-amino}-methyl)-2-
 methoxy-benzoic acid methyl ester. Using the procedure of Example 1 for
the conversion of Cpd 1d to Cpd 1e, substituting 2-methoxy-5-{[1-(4-phenyl-1H-
imidazol-2-yl}-ethylamino]-methyl}-benzoic acid methyl ester for Cpd 1d and
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concentrated under reduced pressure to renove the volatile materials, after
which tinme the remai ni ng agueous phase was extracted with EtOAc (3 x 26

m.). These worhismess1©r gani ¢ phases were dried over MyS Cfﬁ%z A 9and
concentrated under reduced pressure to give 2.26 g (146% o{ eory) of pale

20 yel | owi sh white sqljd._Thi de mateyial di ssolved i 10%
NEGH CoCl 2 SBRUERR 22490 BiSsvassboiRDINgCs--6arbamayka b-dimetayRiienut

mat eri al vvasprgbi\.sh@%igaﬁgﬁgﬁ\g@éﬂﬂ ! E{?{;t@ﬁy@ﬁbé%ﬁﬁﬁﬁ-h@ﬁg&g ) umm

;
over two runs, using ed! - Sep um’ for bot ol vent
system was aigethyi-phenyik-propiviicagids God Oa was pEpaceds: I nitial 100% CH2Cl 2, 25
98% 92% over 40 mn; 90% over 12 mn, and then 88% over 13 mn. The desired
pr oduct 95I uted cleanly between 44-61 nmin. The desired fractions were

mbi ned “and d t i el A4 113% of
Cheory) of 5- ([ 44 SHA2arbRyEhsaraRinGs A bl e Salmaflt nyl -

heory) of & ({[ 2t 8nd K _ -
50 met howy- BAAEpEcRiahyLTS Y phenyt | FAARKO2 YY) oy lDaridf el

5- ({[ 2- Ami nonsthoxy:benzols\acld. 5-({2+entButoxysarbanylmetbpi-3rd-caramoy-2.Ghenyl - 1

Himd | - 25y ) - ' - . - | 2005/ 090315
T Uss0057 dUReHF Py AT e B b ey A e

di fﬁm veld) | ﬁnE&@?-ﬁ%ﬂdﬁy}lﬁenzﬁEﬁﬁ& methyl Ie%td_rl\msa]gissdmﬂHmﬁH?mtddy(ot [1 eat ed
Wi aseous r mn. e etion e addi ti on, e

r eact ?on was!® &Wtﬁﬁtﬁﬁbﬂﬁrﬂﬁé%?‘% QF‘Q?\&‘?éﬁa(f’é'&)i- Pprecipitate
formed. Afterion i,d/MieeaEbbRSioARPA8N SR 77 7L 4ot &t @ro:B}Iviée,CtK@%”m 2. 56

mn.). The stirring was continued over 3 d, then the solid was collected
and rinsed weadtien waalallowed towaoh ter@i temperaturesand stistpdsonarnightisThie i ed

of desi rad CoRtRb UG s S3plstitn R LERRrq the s o N T
2 HCl 15  neutralized with 2N citric acid until slightly acidic. The mixiure was
concentrated under reduced pressure to remove the volatiie materials, after
which time the remaining aqueous phase was extracted with EtOAc (3 x 26
mL). These combined organic phases were dried over MgSQ,, filtered, and
concentrated under reduced pressure to give 2.26 g (146% of theory) of pale
20 yellowish white solid. This crude material was dissolved in a 10%
MeOH/CH.CI; solution and adsorbed onto 30 g of silica. The adsorbed
material was divided and chromatographed on an ISCO normal phase column
over two runs, using a 40 g Redi-Sep column for both runs. The solvent
system was a gradient MeOH/CH_Cl; system as follows: Initial 100% CH2Cl,,
25 98%-92% over 40 min; 90% over 12 min, and then 88% over 13 min. The
desired product eluted cleanly between 44-61 min. The desired fractions were
combined and concentrated under reduced pressure to yield 1.74 g (113% of
theory) of 5-({[2-tert-butoxycarbonylamino-3-(4-carbamoyi-2,6-dimethyl-
phenyl)-propionyl]-[1-(4-phenyl-1 H-imidazol-2-yl)-ethyl]-amino}-methyl)-2-
30 methoxy-benzoic acid, Cpd 9b, as a white solid.

D. 5-{{[2-Amino-3-(4-carbamoyi-2,6-dimethyl-phenyl)-propionyl]-[1-
(4-phenyl-1H-imidazol-2-yl)-ethyl]-amino}-methyl)-2 -methoxy-benzoic
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HN HO NH2 15 A 4-([1-(4-Phenyl -

H i m dazol - 2-yl ) - et hyl am no] - net hyl } - benzoi¢c acid nethyl ester. Usi ng t he
procedur e i Exanpl e 3, substituting 4-formyl-benzoic

net hyl est(é? ?ﬁds;ﬂgﬂﬁ di met hoxybenzal dehyde, 4-{[1-(4- PCT/US2008/008339
phenyl - 1H-i m dazol - 2-yl ) - et hyl am no] - net hyl } - benzoi ¢ acid nethyl ester was
20 prepar ed.adid. A portion of Cpd 8b (0.27g, 0.41 mmol) was dissolved in EtOAc (39 mL)/

L Gl o AR By B i RBeROY Ho e -
g 1-(4- ph@ﬁﬂérc@HMléﬂMQhe?&m@d@itf&Wﬁfé‘r@@éﬁdﬁhybbmh?%ﬁh@d%'r@brﬁm hyl
t

r 25 was substituted for Cpd 1 of and el aborated according

[
3 f he prodempeeatere ancasplid ll?rQCﬂW@tQaMW@dt wlét |5duhh@trea|@iton appeared
4- 2- A
1 dazd) - 2% SOMEIAT BYLE (B A SO TheRhinG Resiconinigd of
2

005/ 090315 drd@eriiB20sehid WB3&3ected and rinsed with a small amount of EtOAc. The

4- ({[ 2-am no- 3- (4- hydr oxy-2, 6-di nethyl - phenyl)-prapionyl |-]1-(4;phenyl -1 H
i Ghoor 2 yesulig S ¥ Bed vy hibhyaBI B indeF petRisfolusebr %%ﬂh{%m ),
(0.043 g, . 0.{48d 0Ny X71%) of Adsiffd @g&gu@% £RAitE oliddiAC) §at.bath. A cold (5-
10C) 3M aqueous sol ution of LiCH nm.) was added and the reaction mxture 5
was stirred vigorously while cold. ChlIIed (5-10C) 2M aqueous HCI (7.5 m)
was addeld dropwi se to neutralize the nmixture was stirred for 5 min, and then
partially concentrated in vacuo unheBkamupleTHe resul t ant aqueous suspensi on
was extracted seven tines with Et OAc. The extracts were dried over Na2SO4,
filtered, and concentrated to aff @1 030 g of

4- ({[ 2- am no- 3- (4- hydroxy-2,6 10 di fret hyl - phenyl ) - propi onyl ] -[ 1- (4- phenyl -
H i m dazol - 2-yl ) -et hyl ] -am no}- | )-benzoic acid as a white powder. The
material was taken up in EtOH an ated witla1l MHC in Et20. The
solution was concentrated and the esi du‘ﬁ wa iturated with CH3CN. A
0.021 g (53% sanple of 4-({[2-am n 7 * 2 HCI

(4- hydroxy- 2, 6-di et hyl - phenyl } - pr op(&oyH 1- (4-phenyl -1 Him dazol -2-yl)

HO NH;

15
A. 4-{[1-(4-Phenyl-1H-imidazol-2-yl)-ethylamino}-methyl}-benzoic

acid methyl ester. Using the procedure described for Example 3, substituting

4-formyl-benzoic acid methyi ester for 3,4-dimethoxybenzaldehyde, 4-{[1 4(4-

phenyl-1H-imidazol-2-yl)-ethylamino]-methyl}-benzoic acid methyl ester was
20 prepared.

B. 4<4{{[2-Amino-3-(4-hydroxy-2,6-dimethyl-phenyl!)-propionyl}-[1-(4-
phenyl-1 H-Imidazol-2-yl)-ethyi]-amino}-methyi)-benzolc acid methyl ester.
4-{[1-(4-phenyl-1 H-imidazol-2-yl)-ethylamino]-methyl}-benzoic acid methyl ester

25 was substituted for Cpd 1d of Example 1 and elaborated according to the
procedure of Example 1 to prepare the product.

C. 4-({[2-Amino-3-(4-hydroxy-2,6-dimethyl-phenyl)-propionyl]-[1-(4-
phenyl-1 H-imidazol-2-yl)-ethyl]-amino}-methyl)-benzoic acid. A solution of
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15 et hyl ] -am no}-net hyl )-benzoic acid was collected as its HCl salt. M
(ES') (relative intensity): 513.2 (100) (Mtl). Exanple 11 20

3- ({[ 2- Ami n@ro3ndsAmbriglr oxy- 2, 6- dl net hyl - phenyl ) - propl onyl ] <1 1-( 4- yl- 1

Hi i dazol - 2-yl ) - et hyl | - ami no} - met hyl ) - benzam de NC NC ‘nl\%“[’ﬁﬁ\’t%‘?s’q%ﬁg NN H
HHN O HN HO 1 Me H~i0 O~ 97 WO 2005/090315 PCT/US2005/ 008339 0 0 H2N H2N
Me ~ | Me KMe{[Rnaminges-(¢-hpsqxy-@.64dimathyinheny yorepionylif 4 phenyl-1H-

e pr ocedul BURRLES FUREAERR Ay BELA APt Bl biter PR SR oo 711 e
for 3, 4- di n¥0.043 gb 010671 meiofxia,5 mhef fHFIwWas coeled im apdceeblath. B cold (5-
Car banoy: 1 3006 BWcacieps SeRBRGS LR (Bt was i arch bemetion miture: -
o111, (i praB T rRusly 0 o I P UEMABIIRTETY) 10 v
subst i t ut ed Wasradded drapwisetravautralize thednixiuie avast slitreslcfoon b aningand theime
17 (o car banby Y BeRogny e i BBk foeRbdy T teeblipntagieongsupgnsion
car banoyl } - vdslexmadtazkyevdntirmieswith HtOABE Mhk)extriabigl weeadrisahovier MNd.80,er t -
filtered, and concentrated to afford 0.030 g of 4-({[2-amino-3-(4-hydroxy-2,6-
10  dimethyl-phenyl)-propionyl}-[1-(4-phenyl-1 H-imidazol-2-yl)-ethyl]-amino}-
methyl)-benzoic acid as a white powder. The material was taken up in EtOH
and treated with 1M HCl in Et,O. The solution was concentrated and the
residue was triturated with CH3CN. A 0.021 g (63%) sample of 4-({[2-amino-3-
(4-hydroxy-2,6-dimethyl-phenyl)-propionyi]-[1-(4-phenyl-1 H-imidazol-2-yl)-
15  ethyl]-amino}-methyi)-benzoic acid was collected as its HCI salt. MS (ES™)
(relative intensity): 513.2 (100) (M+1).

Exampie 11
20 3~({[2-Amino-3<{4-hydroxy-2,6-dimethyl-phenyl)-propionyl]-[1-(4-phenyl-
1H-imidazol-2-yl)-ethyl]-amino}-methyl)-benzamide

NC NC
Me Me N
% , X
N)Y/ ’ —— Me N 7 I —_——
H HN

HO MeNH\(

o7



15 butyl ester. A solution of [1-{(3-cyano-benzyl)-[1-(4-phenyl-

H i m dazol - 2-yl)

et hyl ] -car 4 hydr oxy- 2, 6- di met hyl - phenyl )-ethyl]-carbam c acid
tert- butylbﬁmyds}m 32070 g, 0.12 mol) in 3 nL of EtOH VS2005(08883%i th 1.0
mL of 30% hydrogen peroxi de followed imediately by 0.1 nL of a 6M aqueous
sol ution of NaOH THKe reaction mxture was stirre@® vigorously for 18 h and
20 quenched by Py kQto chilled (5-10C) wat LT aqueous sol ution was
extracted five tifres Et 20 and the conbi ne® S were dri ed over
MySO4, filtered, and cofCepkrated provi de 0.051 ot ;
benzyl)-(l-(4-pheny|-11 | mldakal - ) - et-hyl > car bamoyl } {2- (4
di met hyl - phenyl ) - dfeyl ] - dar D¥nifc acid tert- butyIMeest er nNas
resi due 25 (HPLC. 849 '
intensity): 98 005 09

sanpl e was of 'ﬂdl'

further purification. D.
3-({[ 2- Am no- 3- (4- hydr oxy- 2&5— di met hyl - phenyl ) - propl onyl ] -[144- 5 phenyl -
H i m dazol - 2-yl ) -ethyl ]-am no}. net hyl ) - benzan1de [ 1-{(3-

car banoyl - benzyl ) -[ 1- (4-phenyl - 1 Him dazol -2-yl)-ethyl]-carbanoyl)-2-(4-
hydr oxy- 2, 6- di mefhy3 {[ﬂI'lérl}'l'?ﬂldt'lﬁiril]'lldﬂzpbarﬂlbeﬁlwm@itmbmﬂ}' ester nay be

oC d I
Conver o on SEMZAnHFIopSRE 6 BRREHU GERgbelic MR BotulfhgdE 1o 1)
4-{2- Am fo- Zer[rmﬁ-bbnzorﬁtritqﬂmc&,ﬁ-ﬂénghbxﬂbdﬁzaldedyde,l thé-pyd;c]ucﬂwasl grépared. di m

et hoxy- benzyl ) - carbanoyl ] - et hyl } -3, 5-dl net hyl -benzamlde 15 u OBr Br -~O
Il NV 1T H" \N OOONHN

B. [1-{(3-Cyano-benzyl)-[1-(4-phenyl-1H-imidazol-2-yl)-ethyl]-
carbamoyi}-2-(4-hydroxy-2,6-dimethyl-phenyi)-ethyl]-carbamic acld tert-

: o) NT _
o1, 5 (100) (M+1). This
N"éact i on wit hout

butyl ester. 3-{[1-(4-phenyl-1H-imidazol-2-yl}-ethylamino]-methyl}-benzonitrile
10  was substituted for Cpd 1d of Example 1 and elaborated according to the
procedure of Example 1 to prepare the product.

C. [1-{(3-Carbamoyl-benzyl)-[1-(4-phenyl-1 H-Imidazol-2-yl)-ethyl]-
carbamoyl}-2-(4-hydroxy-2,6-dimethyl-phenyl)-ethyl]-carbamic acid tert-
15  butyl ester. A solution of [1-{(3-cyano-benzyl)-{1-(4-phenyl-1 H-imidazol-2-yl)-
ethyl]-carbamoyi}-2-(4-hydroxy-2,6-dimethyl-phenyl)-ethyl}-carbamic acid tert-
butyl ester (0.070 g, 0.12 mmol) in 3 mL of EtOH was treated with 1.0 mL of -
30% hydrogen peroxide followed immediately by 0.1 mL of a 6M aqueous
solution of NaOH. The reaction mixture was stirred vigorously for 18 h and
20 quenched by pouring into chilled (5-10°C) water. The aqueous solution was
extracted five times with Et;0 and the combined extracts were dried over
MgSQ;,, filtered, and concentrated to provide 0.051 g of [1-{(3-carbamoyl-
benzy!)-{1-(4-phenyl-1 H-imidazol-2-yl)-ethyl]-carbamoyl}-2-(4-hydroxy-2,6-~
dimethyl-phenyl)-ethyl]-carbamic acid teri-butyl ester as a colorless residue
25 (HPLC: 84% @ 254 nm and 77% @ 214 nm). MS (ES") (relative intensity):
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H 12a 12b We MeO Br | i HZN HN Br- HN N N H HN 12c 12d Ow Meo OV MO

Br M NI M NO Me N1 \ ~N HN--' MM NOONNJ HXN/ me NHOO O Me
HZN Y6 Ve Ngooidfue Ve Ve Ne 12e e Ne 121 99 WO 2005/ 090342
PCT/ US2005/ 508339 MeO Me NC Me N-N HN HON | i NcNIg7ES2a0sgossss

612.5 (100) (M+1). This sample was of sufficient quality to use in the next
reaction without further purification.

D. 3-({[2-Amino-3-(4-hydroxy-2,6-dimethyl-phenyl)-proplonyl]-[1-(4-
5 phenyl-1H-imidazol-2-yl)-ethyl]-amino}-methyl)-benzamide. [1-{(3-
carbamoyl-benzyl)-[1-(4-phenyl-1 H-imidazol-2-y1)-ethyl}-carbamoyl}-2-(4-
hydroxy-2,6-dimethyl-phenyl)-ethyl]-carbamic acid tert-butyl ester may be BOC-
deprotected using the procedure described in Example 1 for the conversion of
Cpd 1e to Cpd 1f to provide the title compound.

10
Example 12
4-{2-Amino-2-[{1-[4-(2-cyano-phenyl)-1H-imidazol-2-yl]-ethyl}-(3,4-
dimethoxy-benzyl)-carbamoyl]-ethyi}-3,5-dimethyl-benzamide
15
Br Br
H @ o .
\%/OT(N\FJ\N OJLN /T .
o H o N
12 ;
a
OMe 12b
MeO
Br.
- /\N)”@ ’kr"‘ §
HN Y/, - N — —_—
H N
12¢ 12d
OMe
MeO OMe
Br MeO
Me JD \@ Me NC
M N7
° HN ! T Me N)Y/ ] I
o HN
HoN NH
? Me © HoN NH.__q
O_ Me Me
MexMe Oy Me
12e Me' Me 5
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A. {1-[2-(2-Brono-phenyl)-2-oxo-ethyl carbanoyl]-ethyl}- 5 carbam c acid
tart-butyl ester. Conpound 2a was prepared according to Exanpl e 1 using the
appropri at starting materials and net hods hose skilled
in the artqvg%%?@h%is (2- Brono- phenyl ) - 1H I m dazol - 2-yl ] r}&% §°58gﬂ3%9am c acid
10 tart-butyl ester. Fol I owi ng the procedure described in Exanple 1 for the
conver si on of Conpound 188 0 Conpound 1b, and using the appropriate
reagents and net hodﬁo W to those skilled in the art, Cpd 12b, was

ono- phenyl ) - 1H I m dazol - 2-yl ] - et hyl am ne. Using
ersion of Cpd le to If, Conmpound 12c
- phenyl ) -

was prepared. 20 D. [14{1-}4- D
H | m dazol - 2-yl ] - et ) '
net hoxy- benzyl ) - carba - car banoyl - 2, 6-d1 net hyl - phenyl ) -

et hyl ] -car baF|1 ag ter -butyI ester. Using the procedure described in
Exanpl e 9, %PE D, nMSU}El)%tI tuting 1-[4-(4-brono-phenyl)-1H 1 m dazol -2-yl]-
et hyl am ne for % (4-phenyl - 1H4pgi dazol - 2-yl ) -et hyl am ne, the product was 25
prepared. 100 WO 2005/090315 PCI/ US2005/ 008339 E.

{2- (4- Car banoyl - 2, 6-dl net hyl - phenyl )-1-[ (1-[ 4-(2-cyano-phenyl) 1

H i m dazol - 2-yl ] -et hyl }- (3, 4-di net hoxy- bonzyl ) -carbanoyl ]-ethyl }- carbamc

acid tart-butyl eAter. {T-{)Z-ez-ﬁrbmd-phenﬁl)&hid—étﬁﬂedrbahlwtpeﬂiﬂ}hyI) 51

H i m dazo] - th rret ho benzyl ) - car bano r banoyi -

T il et i - pFATHATIC G 0 But YL F T o COmROURY 238 Piedatad poesIRg 00 4 ol )
in DWF (2 q Q@pﬁ 0 g mxture
was degassegE \5/(vié th A1r ﬂ%ﬁ he,zﬁg m nafef%ggggcg( %%ﬂtlﬁ@;mb%éla@jﬁnd ﬁ%énq'ﬁ; 1) was
added neat, &mmNmtthGtSéﬂiﬁdmth&mdl ately warnmed to 100C. After heating 10
for 6 h, the reaction was cooled to rt and partitioned between Et OAc and

wat er, The organic phase was dried over Na2SO4, filtered, and concentrated

under reduced prBs{t«{4-(2-Bronw-pHenyiiH-imidazob2aibéitnlledatbamievavide phase
HPLC

10 ftert-butyl ester. Following the procedure described in Example 1 for the
conversion of Compound 1a to Compound 1b, and using the appropriate
reagents and methods known to those skilled in the art, Cpd 12b, was

prepared.

15 C. 1-[4-(4-Bromo-phenyl)-1H-Imidazol-2-yl]-ethylamine. Using the
procedure described for the conversion of Cpd 1e to 1f, Compound 12c was
prepared.

20 D. [1-[{1-[4-(2-Bromo-phenyl)-1H-imidazol-2-yl]-ethyl}-(3,4-

dimethoxy-benzyl)-carbamoyl]-2-(4-carbamoyl-2,6-dimethyl-phenyl)-
ethyl]-carbamic acid tert-butyl ester. Using the procedure described in
Example 9, Step D, and substituting 1-[4-(4-bromo-phenyl)-1H-imidazol-2-yl]-
ethylamine for 1-(4-phenyl-1H-imidazol-2-y!)-ethylamine, the product was

25 prepared.
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(water/ acetonitrile/ 0.1 % TFA). The fractions of interest were conbined,
basified vm'th saturat ed aqueous NaHCO3 and extracted twice with EtQAc. The

15 Et CAc ex}, e conbi ned, dried over Na2S™, fil
concent r at ed to ad?‘?%rd 146 my (54% of desired ka0 fihass

(2-(4-carbanoyl - 2, 6-di net hyl - phenyl )-1-[{1- [4-(2-cyano-phenyl)-1
H i m dazol - 2-yl ] - et hyl } - (3, 4-di net hoxy- benzyl )- carbanoyl]-ethyl}-carbamc

as of suf i o) entotadKprpamit2 @ diet BRny S Al PnesdeRy T,

EH i f :j cat : on1Hﬁmida:(dl-myl]mwli«s,ﬂ-dImdtaoxymzpnwbambyl]-ethyl}
m dazo

(3, 4 di ot nos3BENE eI Zeftutul eqtor R msoltongl ik (@eW?H?ﬁ et (o

b |5 2 2-yl
55 ethy! 10 (3"5““'“3.‘65%2?‘6%3“@2%"2““dé’é‘%h”"ﬁ%‘b%ﬁﬁw?ﬁgiﬂ%'"@] SRR bty
ester may bél"&lh)ddm@ﬂ&g@éhﬁhcar amic amétqzﬂ Ub’ﬂ@ﬂér éwcmgb@dl inmabdanpl e 1 for

N T o ey

di met hoxy- beway dbgassetolvitie Anydr fok 15-rim, dﬁ#ﬂ’dﬁ_' )a- (QEM%IO:O&mrﬁoI ) h@g WO
2005/ 090315 PCT/ US2005/ 005339~ OVB - MO Br  FN'N Br N N(J HH' N\ / Ove Owe
MeO | L HO crddgbneat, apg the systemwvas imypediately warmed fan100°CygAfter haating

10  for 6 h, the reaction was cooled to rt and partitioned between EtOAc and water.
The organic phase was dried over Na;SQyq, filtered, and concentrated under
reduced pressure. The crude material was subjected to reverse phase HPLC
(water/ acetonitrile/ 0.1% TFA). The fractions of interest were combined,
basified with saturated aqueous NaHCQ3; and extracted twice with EtOAc. The

15  EtOAc extracts were combined, dried over Na,SO,, filtered, and concentrated
to afford 146 mg (54%) of desired {2-(4-carbamoyl-2,6-dimethyl-phenyl)-1-[{1-
[4-(2-cyano-phenyl)-1H-imidazol-2-yl]-ethyl}-(3,4-dimethoxy-benzyl)-
carbamoyl]-ethyl}-carbamic acid terf-butyl ester (HPLC: 96% @ 254 nm and
97% @ 214 nm). This sample was of sufficient quality to use in the next

20 reaction without further purification,

F. 4<{2-Amino-2-[{1-[4-(2-cyano-phenyl)-1H-imidazol-2-yl]-ethyl}-
(3,4-dimethoxy-benzyl)-carbamoyl]-ethyl}-3,5-dimethyl-benzamide. {2-(4-
carbamoyl-2,6-dimethyl-phenyl)-1-[{1-{4-(2-cyano-phenyl)-1H-imidazol-2-yl(]-

25 ethyl}-(3,4-dimethoxy-benzyl)-carbamoyl]-ethyl}-carbamic acid tert-butyl ester
may be BOC-deprotected using the procedure described in Example 1 for the
conversion of Cpd 1e to Cpd 1f to give the title compound.

30 Example 13
3-(2-{1-[[2-AmIino -3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]{(3,4-

dimethoxy-benzyl)-amino]-ethyl}-1H-imidazol-4-yl)-benzoic acid
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H2ZN I / NH O 2N MNH, O 0 M OMe O OXMe Mee Me M M OVe MO | L HOO
M Me N1114< 1 pHN H2Ni Me H2 0 5 A

1-[4-(3-Br 3 -1H i m dazol - 2-yl ] -et hyl am ne. Usi edur e
descri bed %@gggﬁrr%}“es) 12, and the appropriately substi tu?gahfsg?‘g’rsﬁ"g%
materials and reagents, 1-[4-(3-brono- phean/‘I )-1H i m dazol - 2-yl ] - et hyl am ne
was prepared. 10 B. OMe
{1-[ 4- (3- Brono- phenyl ) - 1Hi m dazol - e
benzyl )am ne-. Using the proc&dure desc ed in Exanple 3, and substituting
1-[ 4- (3- brono- pp =NH-im=azol -2-yl]- y] am ne for,1-(4-phenyl-1 H

i m dazol -2-yl)-e hyh Mp{-@duu. epgred, ng
[1-](21-[4-(3-Brono- yl) > im'dazol-2-yl't'|]- 4dineth
oxy- benzyl)-ca rbam oyl ] - 2- (4-ca rbanoyl - 27 6Hdiget h phenyl )- 102 WO

2005/ 090315 PCTI US2005/ 008339 ethyl]-carbamc acid tert-butyl ester. Using
the procedure of Exanpl gyde for the conversion of Cpd Igmwéo Cpd 1le,
substituting {1-[4-(3-Brjono-phenyl)-1H Me HO_ O

i mdazol -2-yl]-eth ? 4- di met hox ¥ benzyl ) - am ne Po dIld and
substituting Me
pyl - 2, 6- di met hyl - phenyl ypr oR ic acid
| nyl am no- 3- (4vdydr oxy- X76- /i
duct was prepared. oHN

&t hyl }- (3, 4- di net hoxy-

5 of Exanple 8 for gster
phenyl)-propionic agid

H,N NH HN NH.__o

A. 1-]4<3-Bromo-phenyl)-1H-imidazol-2-yl}-ethylamine. Using the
procedure described in Example 12, and the appropriately substituted starting
materials and reagents, 1-[4-(3-bromo-phenyl)-1H-imidazoi-2-yl]-ethylamine
was prepared.

10

B. {1-[4-(3-Bromo-phenyl)-1H-imidazol-2-yl]-ethyl}-(3,4-dimethoxy-
benzyl)-amine-. Using the procedure described in Example 3, and substituting
1-[4-(3-bromo-phenyl)-1H-imidazol-2-yl}-ethylamine for 1-(4-pheny}-1H-
imidazol-2-yl)-ethylamine, the product was prepared.

15 |

C. [1-[{1-[44{3-Bromo-phenyl)-1H-imidazol-2-yl}-ethyl}-(3,4-

dimethoxy-benzyl)-carbamoyl]-2-(4-carbamoyl-2,6-dimethyl-phenyl)-
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D. 3-(2-{1-[(2-tert-Butoxycarbonyl an no- 3- (4-carbanvoyl - 2, 6-
di net hyl - phenyl ) - propionyl]-(3, 4-dl met hoxy-benzyl)-am no]-ethyl}-1 H 10

|m dazol - é Opf%ghc acid. To a solution of [1-[{1- [4P(C3mg &%aﬁgenyl )-1

|mdazol- yI}(34d|
rret hoxy- benzyl ) - car banoyl | - 2- (4- car banoyl - 2, 6-
di net hyl - pheethyllecarbamic ackd tert-batylsten. tUﬂng}‘lﬂIe petcedu (e28iCExaymple. 1or mol ) | n

degassed vi t ROACYERI Tt OEChf 18 e SPRULORLHEEBRIGHEME A 15 i)
and 1, 1-bi S(mdﬁmML}dPQﬂWDJ(BQ)-dMEtﬁWz@H%nﬁTﬂe fér OB8 1aMEd sumtititingdded.
Carbon nonoxj de s t hen bu@d'[led t hr ou the resulting mxture for 10 mn

atrt, the re&éRT-oNIRNEa '"@n?’d(“vﬁsﬁ* oyleZ, Sestimethyi-PheRyl-pEpRienic agkbl i ng to

rt the m t USEMRSpIBY fo ARSTh ,ﬁﬁg d through
Celite, aBr(ld t hen segarartzd‘@ﬁ%'jtag){queouQ'EII sesavt(ﬁgy@hg%—gvéagwﬁh%th 20 a
second port i peryl)-fEogianic atid, theprodisct wasgreparedt hen acidified to pH 5 with
2N citric acid and the resulting aqueous solution extracted with Et OAc (4x).

These | atter Et QAc extracts were conbi ned, dried over Na2SHM, filtered, and

concentrated undep, eff2 teAB oy égrwﬁmmnﬁ,.ggudgr.aﬁ@dePLC 87% at
254 nm. 25 E. 3-(2-{1- -Am no - Mcarbam)

pr opl onyl | - (dimethykehreyl)-nrepianyik(3.simethaxy-benzyl)- ﬁg{iggi[ﬁ%wﬂyﬁlﬁnbleatzm c
3 Imis S o AR 290 SRR (SR ALY
30 benzoi c aimidazmy2- jd]ae&@-(&e@dmteﬁb@)@dbwyt)@arbmpylbﬁ_e(dwaebataeyirz 6ed in
o oSS o A5 PR bt 28 45 DD il cOTPOUN
4- (2- Am no- ZDMFfng_?NLGbF\Da(é/aédéter Qxfie'zlmg i mrﬁﬁmlar%mb)regtmud; }m*tﬁ@pr opyl -
carbanoyl }.ethyl)-3 | met h benzam
was degassed with Argon for 5 min. At thls tlme Pd(OAc)z (8.9 mg; 0.04
15  mmol) and 1,1-bis(diphenylphosphino) ferrocene (46 mg; 0.083 mmol) were
added. Carbon monoxide was then bubbled through the resulting mixture for
10 min at rt, the reaction was capped, and warmed to 100°C for 6 h. After
cooling to rt the mixture was partitioned between EtOAc and water, filtered
through Celite, and then separated. The aqueous phase was then washed with
20 asecond portion of EtOA¢. The aqueous phase was then acidified to pH 5 with
2N citric acid and the resulting aqueous solution extracted with EtOAc (4x).
These latter EtOAc extracts were combined, dried over Na,S0O,, filtered, and
concentrated under reduced pressure to give the crude product (HPLC: 87% at
254 nm).
25
E. 3-(2-{1-{[2-Amino -3-(4-carbamoyi-2,6-dimethyl-phenyl)-
propionyi]-~(3,4-dimethoxy-benzyl)-amino]-ethyl}-1H-imidazol-4-yl)-benzoic
acid. 3-(2-{1-[[2-tert-Butoxycarbonylamino-3-(4-carbamoyi-2,6-dimethyl-
phenyl)-propionyl]-(3,4-dimethoxy-benzyl)-amino)-ethy{}-1H-imidazol-4-yl)-
30 benzoic acid may be BOC-deprotected using the procedure described in
Example 1 for the conversion of Cpd 1e to Cpd 1f to give the title compound.
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H~ o-~ HH NI -- Njo I ~NH2N.,_ HNHHN\Y I I V' I. ON HN\ HN
H2ZNI / NH2 O H2ZNHN O 2 F30~I 01 10 A

[ 2- Benzyl oxyl.- (2- gx0- 2- phenyl - et hyl car banmoyl - et hyl ] -carbami c acid tort
but yl esteyo?ﬁoé%%(ﬁbﬁuct was prepared using the procedurfET/¥R28E5(00858Y i n
Exanple 1 and substituting N a-BOC-L-serine benzyl ester for N

a- CBZ- L- ai ani ne. 15 B.

[ 2- Benzyl oxy- 1- (4- phenyl - 1H 1 M dazol E2amh reM1yI ]-carbamic acid tart butyl
ester. By the procedure described in 1 for the conversion 104 WO
2005/ 090315 HMdR-AsdnoR-{I288eboxy -(@sphdrylitoHdmidazol-2-yl)-ethyl]-isopropyl-

[ 2- benzyl oxy- 1- ( 2- oxo- 2- Qm?gi%@S@?E@ch%‘-ﬁg&am?ﬁ barnic acid tent

butyl ester was converte
[ 2- Benzylpxy- | - (4-phenyl -i H-i m dazol -2-yl -ethylamne. [2 5
benzyl oxy- 1- (4- phenyl - 1H-i m dazol - 2-yl -ethyl]-carbam c acid tertbutyl ester

may be BOC- depr ot egt edh usi ng procedure dé ri bed in Exanple 1 for the
conversi on ol\i;bdujg/ﬂlg d 0 give the pgotluct.

- )@w;r@ -
-
L0 Aoy

HN
" HN NH, o

HoN HN

10 A. [2-Benzyloxy-1-(2-oxo-2-phenyl-ethylcarbamoyl-ethyl]-carbamic
acid tert butyl ester. The product was prepared using the procedure
described in Example 1 and substituting N-a-BOC-L-serine benzyl ester for N-
a-CBZ-L-alanine.

15 B. [2-Benzyloxy-1-(4-phenyl-1H-imldazol-2-yl-ethyl]-carbamic acid
tert butyl ester. By the procedure described in Example 1 for the conversion
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D. [2-Benzyl oxy-I|-(4-phenyl-|H1mdazol -2-yl-ethyl]-1sopropyl 10 am ne. By
the procedure described in Exanple 1 for the conversion of Cpd 1c to Cpd

e b onon oK pheny! -1 F 1 m dazol -2-y1 -ethyl am NG sy, GRSt o0 Lo

[ 1-{[ 2- Benzyl oxy- | - (4- phenyl -1 H-i m dazol -2-yl )-ethyl ]-1sopropyl - 15
car banoyl } - 2fCpdcta tm@pgmbz [Bbenzybidyy (bbmr?l-pheﬁyhgtﬂy#mbémo?leethyi] d tert-

utyt ester BB AR PEGINSoRlaE SBMRARho R phifuctonver st on of Cpd 1d to

[ 2- benzyl oxy-1 - (4- phenyl 1H i m dazol -2-yl -ethyl ] -i sopropyl - amne for Cpd id
and substituti ng 2-t ent - But oxycar bonyl am no- 3- (4 car banoy

2, 6-di net hyI phe Sy [2Bepryexy-1:(4-ahenyl E!Jé'tﬂ'ﬂ!‘iﬂ@ 'ﬂoﬂ qthvlamim [2-

but 50 d, th

s oduot oo berBlloR -1l ArepNHaHNdady S PN HER AR ARk GetdF! ¢ 1

I(—l;l_::r: dalz;)I) ziwbeatﬂiwqeproteo’qsdommgthardgammqré de?sd:ube%ot4 A, I?F]')eaﬂm;Ttemfwﬂieenzam de
Sa sol utl o Z 0] - - en -

T cavel - Zopvsisiin ofcod 330 s 1ah b progdee ~ (4 Pheny

(4- car banoyl - 2, 6- di et hyl - phenyl ) -et hyl ] -car bamc acid tert-butyl ester,
(0.287 g, 0.439 nmo E in chloroform (10 nlL) was cooled in an ice bath and
treated with 0.d2 [R-Benzyloxyci-{4-phenydth4imidaze}li2syl-ethyl]l-Isapropyet i on, which

I medi atg] y Ay I.rring.
30 AfterﬁI %Rtéhq& |°§§& ?e%%@ﬁ%cﬁm Jﬁnﬂ eﬁggﬁgérg)’egs%égﬁgt“treat ed
with 100 mto@pdvedH2- meybumchmtmenyknHnm|dml-2tyl-retrwvamtne5~é§JC for 30 mn,
renoved fromthe ath nd stirred for an additional 30 mn, and 105 WO
2005/ 090315 qﬂ@’l’?@%‘ggb 9949 concentrated in vacuo to obtain 0.488 g of
orange residue that was subj ect ed to reverse phase HPLC (water/
acetonitrile / 0.1 % TFA). The fractions of interest were conbined and the
sanpl e was | yophil.i He{{2tBenzyioxy1d4q@nyl-(15bimidagol-2-yl)-ethyl]-Isopropyl-

¢ 2 R RIEN b PR R s ©
(HPLC: 99% @%ﬂeﬂmaMI@ﬁ%p@)Mr@ﬂ ExiinpleEbior the ebaversoni oftGHasid 30
464.1 (100) (Spd Jle substituting [2-benzyloxy-1-(4-phenyl-1H-imidazol-2-yl-ethyll-isopropyl-
amine for Cpd 1d and substituting 2-terf-Butoxycarbonylamino-3-(4-carbamoyl-
2,6-dimethyl-phenyl-propionic acid of Example 8 for 2-tert-
20  butoxycarbonylamino-3-(4-hydroxy-2,6-dimethyl-phenyl)}-propionic acid, the

product was prepared.

F. 4-(2-Amino-2-{[2-hydroxy-1-(4-phenyl-1 H-Imldazol-2-yl)-ethyl]-
~ isopropyl-carbamoyl}-ethyl)-3,5-dimethyl-benzamide (TFA salt). A solution
25  of [1-{[2-benzyloxy-1-(4-phenyl-1H-imldazol-2-yl)-ethyl]-isopropyl-carbamoyl}-2-
(4-carbamoyl-2,6-dimethyl-phenyl)-ethyl]-carbamic acid fert-butyl ester, (0.287
g, 0.439 mmol), in chloroform (10 mL) was cooled in an ice bath and treated
with 0.62 mL (4.4 mmol) of iodotrimethylsilane. The reaction, which
immediately clouded, was warmed slowly to room temperature while stirring.
30 After 16 h, the reaction was cooled in an ice bath to 5-10°C and treated with
100 mL of MeOH. The quenched mixture was stirred at 5-10°C for 30 min,
removed from the ice bath and stirred for an additional 30 min, and
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10 Exanple 15 (S)-2-tert-Butoxycarbonyl am

no- 3- (4-

15¢ N\
HN BCOC
9H O p
acid 4-
4- br ono-
added t
conpl et
PCT/ US2
reactio
The org
bri ne,

car banoyl - 2, 6-di net hyl - phenyl )- proplonic acid J Br I Br Br /
Br F3C ~O Met hod B H2N 15a 15b 0 15 BOC

Cpd 1‘%‘9%9”590 Me- ~I yO e H2N y6 H\N-BOC O O 19(5‘@?%%3’05@%% o M
- H2N I HN BOC H2N | 8c 8d A. Trjfluoronethanesul fom o

br onRORNCEN ARG YACHH i taffb% ﬂé& g of erapge ssicye thatyvas sublectss o

3, 5-4li qr%o-i- m_) was

rifl utgrrgg%r?ﬁgh gggﬁpol'(r? ‘ﬁitr(?ﬁycfL ﬁjcﬁt r||92/(b #A) nTMTrFe{'ﬂ%opf\?\n se. After

i on dhteseistiwergrcombired ard the s@nmemaar leyommbzedltmffmd 008 9463%%

n wastiantnamis-2 7ot dinehite TPmiBE 2R BERodiBlr | D e cnc

arf c earbamoyt-etieyt)e3, 5vmmetylabeqz@ﬂtdea(rrFﬁ sailt) s \wawhite paMdEICl (2

),

and t dri over [ tration an oratlon to dryness
af f or ded Conggﬁv[l,ggf@g @254y nd 100%@214 nm). %Ag (ES% relative |ntenS|ty)y

464.1 (100) (M+1).

10 Example 15
(S)-2-tert-Butoxycarbonylamino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-
propionic acid

Br

Br /é( / \ Br
HO \\S/ Method B

15a

O,Me

Ly BOC i BOC

\)Y de 15 h ©
HoN H
N\BOC

o

15g
,Me
oH
H,N
2 HN-goc
o
8d

A. Trifluoromethanesulfonic acid 4-bromo-3,5-dimethyl-phenyl
ester. To acooled (0 "C) solution of 4-bromo-3,5-dimethylphenol (3.05 g, 15.2

15

20 mmol) in pyridine (8 mL) was added trifluoromethanesulfonic anhydride (5.0 g,
17.7 mmol) dropwise. After completion of addition, the resulting mixture was
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5 95% as a colorless oil, 1H NWR (300 MHz, CDCI3): 6 2.45 (6H, s), 7.00
(2H, s). B. 4-Brono-3, 5-dinmethyl benzoic acid. To a solution of Conpound
15b (6.57 0 ) in DMF (65 nL) were added K2COBpgdgisioodoosdh: 7 10
nmol ), Pd(%’&)?@y{gmﬁ g, 1.97 mmol) and 1,1 -bis(di phenyf:phosp I no) f errocene

(2.29 g, 4.14 ol ) e resulting mxture was, bubbl ed in gaseous CO for 10
mn and was ﬂ’ik‘é"@@e@fqgtgb("ﬁf%'ﬂ and, nvﬁtt'ho‘{?rﬁﬂas" )%B%W%'ﬁ” wascauanshed ni xt ure

was partiti ueo Na d filtered. The aqgueous
hash s s ONsadt o SERaRR fithen BN EiPKes TR orddric BERasts Wore "Bt e
and finally wasted Wenhlamh watért QHtH(QIr(Zar)Obm@@ﬁﬂttheh deied @lef he filtrate
resulted in the crude Conp 5¢ as a brown {fe3|due ich was used in

the next sté\dgmhgdtramn @ﬂ@ﬁvgmrah%mrdﬁesv orded Compound 156 (5.30 g,
4-B - d DCM (40
) vas 3 adde SPRERR S RSB KR (386 LB LI RRMORH. 5] 788 28, O ot | i

for 2 h. o). renoval of the solvent by evaporation, the residue was
di ssol ved in DCM (40 nmL) and ammoni um hydroxide (28% NH3 in water, 2.8 nlL)
was added. The m xture was heated at 50C for 2 h and concentrated. The

residue was di | utgdaviidingid)s. dﬁ%?f@l&?ﬁdﬁb bBid:t Fe so%%nt&f‘?:&ﬁgaﬁr&ﬁ“' c

portion was dried over Na2SH tration and evaporatio

resi due was b (6.524. b9. 7t ln@MﬁKﬁﬁ:hﬂa\W@gﬂd@@%zC@sdé&ﬂ g,04Fc) to give

(300 oD cupeiy. PGS (OERS. 57 BRI 1y MaPhonlihbsbriziroctfi’ 7,

(2H, s); MSRE® §(4.4hahmob. lmberasmltwg mixdke Wag bOB%d(nMgé%eo@CNﬁr Yo
20051090315 PCT/U 2005/ 008339 _Met hod B: . A mixture of Conmpound 5b (3.33 g,
10 rmol ), PJBILANGHWES e@te%f%ﬁ%ﬁP')? 5%\9{%@&9@&%@525&@ DRUR w40

mmol ), and u COfor5mn
and t hen st‘ﬂ%@a&%ﬂg‘sd %Etvg%‘% %%%%’?W@B?nﬁ%ﬁw aﬁ%ﬁﬁ‘&gﬁcfﬁh& m xture
$§ OiddSSOS Adddus s wadhsepratod! gciified withrdge@olio BNLACT I gxtradigdutiee with 2N
( 15 EtOAc, and finally dried over Na,SO,. Filtration and concentration of the filtrate
resulted in the crude Compound 15¢ as a brown residue, which was used in

the next step without further purification.

C. 4-Bromo-3,5-dimethyl-benzamide. A suspension of Compound

20 15¢in DCM (40 mL) was added SOCI, (3.1 mL, 42 mmol) and the mixture was
heated at reflux for 2 h. Upon removal of the solvent by evaporation, the
residue was dissolved in DCM (40 mL) and ammonium hydroxide (28% NHs in
water, 2.8 mL) was added. The mixture was heated at 50°C for 2 h and
concentrated. The residue was diluted with H2O, extracted with EtOAc, and the

25 organic portion was dried over Na,SO,. After filtration and evaporation, the
residue was purified by flash column chramotagraphy (eluent; EtOAc) to give
the Compound 15d (2.90 g, 65% for 2 steps) as an off-white solid. 'H NMR
(300 MHz, CD3CN): 8 2.45 (6H, s), 5.94 (1H, br s), 6.71 (1H, br s), 7.57 (2H, s),
MS(ES™)(relative intensity): 228.0 (100%) (M+1).

30
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mL), and then extracted with Et OAc. The Et OAc extract was washed with
satur ated aqueous NaHCQO3, brine, and then dried over Na2SO4. Filtration and
evapor at i onwefoédi@eziesul tant filtrate gave a residue, fied by
flash colum chromatography (eluent: EtOAc) to give @mouﬂ%ﬁ%ﬁ%&
70% 10 as a white solid. D, 2-tert-Butoxycarbon Iam noacryl | c acid rret hyI

ester. To a sushatbedB:oA mbdye-of Gampounstiih (333 8+ 10 owaolFdCl2 19 g, 10
o) ani S, B vl oA (RIS ) 95 Y S L 04 0

10.5 reacti on m xture was st pon renoval
of t he sol veippp (012 g.10s3 imfuel) wes biibbledasitne ghsENGACO fon Sirai amnthlent ially

h d h Th d
bur 11 ed by REdi B RAIooR EDAGG 4y o BB TeRrtoneruiiia Eahdoed. 4)To gi ve

1746 (oHD seqrds iy PR QESLSRR 10, b gt iR, (208 )

7.02 (1 H, smL) End then extracted with EtOAc. The EtOAc extract was washed with
Z)-2-tert-Bu b 4- 6- di I
et d et hyl SETEES Sa ARl RS et RO BUIAROHSNGS Cho FIFRtSY 6Pt )

Conpound 15fev%90r%@ioﬁ of ﬁ\é)ré%’ﬁ%ﬁt fllfrétb g%vb%l ﬁébﬂh@sﬁhlcﬂﬂf\/é@?ﬁ%tﬂ%y fiasH). 32

nmmol ), DMF (8 nL) was purged @é tinmes. After the addition of

tri s(dl benzwaméa@@naiamhwéelugat ?\g)tO(g)veﬁzprrg:oumdo‘@dﬁﬁq gafloYEA (0. 31
m., rﬁot )aséﬂﬂlté%ﬁé'on m xture was heated at 110C for 24 h. At that

ti rre the reacti oh was quenched by addition of water, and then extracted

with EtOAc. The organic phase was washed vmth 1N HCI satur ated aqueous 30
NaHCO3, bri ne, r|e over SHA. The ure ntr ted to a

resi due, which vv:?rg g ‘é‘&xﬂﬁa onylam i rﬂﬁ? ‘El@nt 108 WO
2005/ 090315 éﬁé&zeﬂw&@gme FleBMF ebRK posd 454 3. @9@ %Qnmal)xehthDgl ve
Conpound 15g ( 570/3 as a white solid. 1H NVR(30 oD): S

1.36 (91-1, (801 93 127@5 renollin BEM G (gpL} wes added Cncidﬂ OM 19)5 mrncel)a T®H, s);
156 IR 1 BN hap S 118170 0e it p e 120
349. 1 (389 (riskitiue was diluted with EtOAc, washed sequentially with water and brine and
then dried over MgSQ4. The crude product was purified by flash column
chromatography (eluent: EtOAc:hexane ~1:4) to give Compound 15e (1.90 g,
94%) as a colorless oil. '"H NMR (300 MHz, CDCI3): § 1.49 (9H, s), 3.83 (3H, s),
20 5.73(1H,d,J=1.5Hz), 6.16 (1H, s), 7.02 (1H, s).

E. (2)-2-tert-Butoxycarbonylamino-3-(4-carbamoyl-2,6-dimethyl-

phenyl)acrylic acid methyl ester. A flask charged with Compound 15d (0.46
g, 2.0 mmol), Compound 15f (0.80 g, 4.0 mmol), tri-o-tolylphosphine (0.098 g,

25 0.32 mmol), DMF (8 mL) was purged with N2 (5 3 times. After the addition of
tris(dibenzylideneacetone)dipalladium (0) (0.074 g, 0.08 mmol) and TEA (0.31
mL, 2.2 mof), the reaction mixture was heated at 110°C for 24 h. At that time,
the reaction was quenched by addition of water, and then extracted with
EtOAc. The organic phase was washed with 1N HCI, saturated agueous

30 NaHCO;, brine, and dried over MgSQ,4. The mixture was concentrated to a
residue, which was purified by flash column chromatography (eluent:
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F.(S)-2-tart-Butoxycarbon yl am no-3-(4-carbanoyl -2, 6-di nethyl -
phenyl ) propionic acid nethyl ester. Into a reactor charged with a solution

of Conpoungolkbd o316 9, 1.6 Mol ) in degassed McOH (80[,&1 gmy%gs Qded 10
[ Rh(cod) (R R-DI PAMP) | +BF4 under a stream of argon. The react S Seal ed

and flushed with H2, stirred_ at 60 C under 1000 psi of H2 for 14 d. The
crude produeiOAGhexaner i telo BiPAq orly) tedivgforipoy ﬁﬁt1§§r(9pﬂ% (H%)ka8 a

e oo 110 sl (SBMRLSOCRLRQBT A BdoM, oh.ade B sEsTal 17
(2H J = 7. Zs)Hz)10($H65) 7556 BiH, ) PCANMR- (4’555HﬁlDMSOrHa) 513225 @b.Hs50dk, J = 8.7

iensity) 785 524(30@6‘%4\4%3)11312;1353 1958958 160, & T (L58 ative

(S)-2-ter ¢ay banoyl - 2, 6- di met hyl - phenyl ) propl oni c
aci d. Int% gqﬂélg@ec@éo e 'so U on )g?‘ g‘)rrpound 8c (0.22 g, 20 0.63 mmol) in

THE (3.5 m-) was added an aqueous LICOH solution (1 N, 3.5 nL) and stirred
at O'C. Upon co f, the reac t h eactio trated and
t he aqueous phas}p\/\@ ﬁé%r?ﬁ&!tf’%mﬂ'ﬁc‘w%‘m’e&é &?ﬂﬂ I\Aﬁt%‘ﬂ ﬁVPO C, and
extracted wi F'sltra@% piorilé a‘é‘i’dﬂ'ﬁhé’tﬁ?l &8tbf. 244D %a%td?rdhﬁﬁtléav\ﬁﬂh a SRR of

overni ght. I on and evaporation of the filtrate To dryness Ied to 25

Conpound 8d ¢ompourd 15g4§. 5@59,a1 Hmnee) nclegassediMedH (80 onlywas ®iMSD- de) : S

7 26 510 DRytealrt RERAMER BL Bt #Sveepy of Bndhn. SThe e dblor wis Yhsley ™ 1

7.80 (1 H, Sand fludhledSwith My edtimteidvat GOtTCamdeWDOO P8bofHS foy 14d. Brieg drudad0 Exarrpl e
16 109 WO 2005/ 090315 PCT/ US200S/ 008339 Racem c

2- Per t - But oxprodugiongs puiifias by flashceglvmnepromategmpt (eluent:gtHOMAshexanepi oni ¢
acid, M Q ~'yﬁ1){o af%ra%d?‘hs&% %%.WQ%A)) Qs a white solid. ee: >99%; 'H
NMR (300 MHz, CDCl3): & 1.36 (9H, s), 2.39 (6H, s), 3.11 (2H, J=7.2 Hz), 3.65
15 (3H, s), 4.53-4.56 (1H, m), 5.12 (1H, d, J = 8.7 Hz), 5.65 (1H, br s), 6.09 (1H, br
s), 7.46 (2H, s); MS(ES™) (relative intensity): 250.9 (100) (M-Boc)".

G. (S)-2-tert-Butoxycarbonylamino-3-(4-carbamoyl-2,6-dimethyl-
phenyl)proplonic acid. Into an ice-cooled solution of Compound 8¢ (0.22 g,
20 0.63 mmol) in THF (3.5 mL) was added an aqueous LiOH solution (1 N, 3.5
mL) and stirred at 0 °C. Upon completion of the reaction, the reaction was
concentrated and the aqueous phase was neutralized with cooled aqueous 1 N
HCl at 0 °C, and extraéted with EtOAc. The cdmbined extracts were dried over
 NaySO4 overnight. Filtration and evaporation of the filtrate to dryness led to
25  Compound 8d (0.20 g, 94%) as a white solid. "H NMR (300 MHz, DMSO-dg): &
1.30 (9H, s), 2.32 (6H, s), 2.95(1H, dd, /= 8.8, 13.9 Hz), 3.10 (1H, dd, J=6.2,
14.0 Hz), 4.02-4.12 (1H, m), 7.18-7.23 (2H, m), 7.48 (2H, s), 7.80 (1H, s);
MS(ES*) (relative intensity): 236.9 (6) (M-Boc)".

30
Example 16

109



Cpd 15g 16a OH O HZN | HNBOC 16b 5 A Racemic

2-tort-but oxycarbonyl am no- 3- (4- car banoyl - 2, 6- di net hyl - phenyl ) propi oni c
acid net hyl Jo a reactor charged with a solutio f ound 15g
(0.68 g, 1. gi‘sn‘%gfo“ﬂm?n MeOH (80 ni-) was added 10% Pd- %C%&!S?ﬁ)ﬂé’%f)’m%e
reactor was connected to a hydrogenator and shaken 10 under 51 psi of H2
over ni ght . The Racanic2-feré-Butoxycardbonylajuigie-3-(4sarkamoyl-2Gedinethyl-he
filtrate was concentrated to dry, [\ ound I6a (0.676 g, 99% as
a white solid. The 1H NWR spect rméﬁogieléﬁc%@to that of (S}2-tert-

but oxycar bonyl am no- 3- (4- car banoyl - 2, 6- di net hyl - phenyl ) propi onic acid

nmet hyl ester, Conpound 8c. 15 B. Racem c

2-tert-but oxycarbonyl am no- 3- (dﬂ%r bamoyl - 2, 6- di net hyl - phen;@’Mﬁ opl oni ¢
acid. Using the procedune descfibed for Exanple 15, for the preparation of
(S)-2-tert-Butoxycarb 0- 2 (4- car banoyl -2, 6- di yYphenyl ) propi oni ¢
acid, racem c 2-tHgMN{- q Lbonyl ammo=-3=(# 262N HN.

car banoyl - 2, 6- di met hiyI - phenyl YB®Gpi oni ¢ aci d, Conpadund 16b, vR&C prepared.

Usi ng the proceduresYof the Exanples above and the Oappr opriate reagents,
starting materials and get19g cati on net hods known to tho,%? skilled in 110 WO
2005/ 090315 PCT/ US20051008339 the art, (Hl_per conpounds of the present

i nvention may be prepared includin but not limted to: Table A Mass
Spectral Data for Sel ected Conpo retical Measured Cpd MW MV

(M) -

16b

A. Racemic 2-tert-butoxycarbonylamino-3-(4-carbamoyl-2,6-
dimethyl-phenyl)propionic acid methyl ester. To a reactor charged with a
solution of Compound 15g (0.68 g, 1.95 mmol) in MeOH (80 mL) was added
10% Pd-C (0.5 g). The reactor was connected to a hydrogenator and shaken

10  under 51 psi of H; overnight. The mixture was filtered through a pad of Celite
and the filtrate was concentrated to dryness to give Compound 16a (0.676 g,
99%) as a white solid. The 'H NMR spectrum was identical to that of (S)-2-tert-
butoxycarbonylamino-3-(4-carbamoyl-2,6-dimethyl-phenyl)propionic acid
methyl ester, Compound 8c.

15

B. Racemic 2-tert-butoxycarbonylamine-3-(4-carbamoyi-2,6-
dimethyl-phenyl)propionic acid. Using the procedure described for Example
15, for the preparation of (S)-2-tert-Butoxycarbonylamino-3-(4-carbamoyl-2,6-
dimethy!-phenyl)propionic acid, racemic 2-tert-butoxycarbonylamino-3-(4-

20 carbamoyi-2,6-dimethyl-phenyi)propionic acid, Compound 16b, was prepared.

Using the procedures of the Examples above and the appropriate

reagents, starting materials and purification methods known to those skilled in

110



1 538 539 2 520 521 3 573 574 4 541 542 5 527 528 6 555 556 7 569 570
8 593 594 9 553 554 10 603 604 11 589 590 12 587.2 588.3 13 589.3 590.2

14 569.3 5 00.2 499.2 16 475.3 476.1 17 583. 569. 26

3
570.2 19 g@%ﬁ?“@é4&o 20 599.3 600.2 21 634.3 635, 2 §§T§§§WQN@§§.2 23
598.3 599.2 111 WD 2005/ 090315 PCT/ US2005/ 008339 Theoretical Measured Cpd
MV MV (MH ) thearts gthes compouinds of heipreeentinventiopgnay be prepared inglgdingo. 3 581. 1

but not limited to:

Table VI. Mass Spectral Data for Selected Compounds

° Theoretical Measured
Cpd MW MW (MH*)
1 538 539
2 520 521
3 573 574
4 541 542
5 527 528
6 555 556
7 569 570
8 593 594
9 553 554
10 603 604
11 589 590
12 587.2 588.3
13 589.3 590.2
14 569.3 570.2
15 500.2 499.2
16 475.3 476.1
17 583.28 584.5
18 569.26 570.2
19 633.2 634.0
20 599.3 600.2
21 634.3 635.2
22 634.3 635.2
23 598.3 599.2
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28 598.3 599.2 29 599.3 600.0 30 680.3 681.2 31 512.2 513 32 498.3 499.1
33 498.3 499.1 34 528.3 529.2 35 514.3 515.1 36 462.26 463.4 37 482.23

483.4 38 Jodid% 5 39 450.26 451.5 40 530.3 531.2 46.1 42
20105/

563. 3 564.§ﬁsi§ §@4{23 505.3 44 504.23 505.3 45 513.2£Cg%§ﬁ@§m§%6492.27

493.2 47 479.25 480.1 48 512.2 513.2 49 540.2 541 50 539. 25 540.2 112

WD 2005/ 090315 PCT/ US2005/ 008339 Th@¥beeteticall Measured Ofahswredv (MH+) 51
553.3 554.1 52 526.3 527Cpd 53 609.3 6MW2 54 458.2 4BHW (MH")

24 580.3 581.1
25 47126 472.4
26 633.2 634.0
27 580.3 581.1
28 508.3 509.2
29 509.3 600.0
30 680.3 681.2
31 512.2 513
32 498.3 499.1
33 498.3 499.1
34 528.3 529.2
35 514.3 515.1
36 462.26 463.4
37 48223 483.4
38 44627 4475
39 450.26 4515
40 530.3 531.2
41 445.3 4461
42 563.3 | 564.2
43 504.23 505.3
44 504.23 505.3
45 513.24 514.3
46 492.27 493.2
47 479.25 480.1
48 512.2 513.2
49 5402 541
50 539.25 540.2
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55 458.2 459 56 474.3 475.2 57 469.25 470.1 58 543.2 544.3 59 513.3
514.2 60 445.3 446.2 61 456.2 457.1 62 498.2 499.1 63 436.3 437.1 64
601.3 602. 1 423.1 66 463.3 464.5 67 491.3 4 3 437.1
00 uaa o 48P WoslEs: 42 e 0 Th une 2 4570 12 498, ggT%@"ﬁ§m§%§463 3
464.2 74 577.3 578.6 75 555.3 555.8 76 513.3 514.2 77 525.3 526.3 113
WO 20051090315 PCTI US2005/ 008339 Thddweeretieal Measured dfeasuredwv (MH) 78
497.3 498.3 79 525.3 526.Chd 80 512.2 SMAN2 81 484.2 4IMWHMHY

51 553.3 554.1
52 526.3 527 1
53 609.3 610.2
54 458.2 459

55 458.2 459

56 474.3 4752
57 469.25 470.1
58 543.2 544.3
59 513.3 514.2
60 445.3 446.2
61 456.2 457.1
62 498.2 4991
63 436.3 437.1
64 601.3 602.2
65 422.1 423.1
66 463.3 464.5
67 491.3 4921
68 436.3 437 .1
69 463.3 ' 4641
70 454.2 455.0
71 456.2 457.0
72 408.2 499.1
73 463.3 464.2
74 577.3 578.6
75 555.3 565.8
76 513.3 514.2
77 525.3 526.3
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82 438.24 439.2 83 486.24 487.5 84 438.24 439.0 85 463.3 464.2 86 433.2
434.2 87 522.2 523 88 526.3 527.4 89 526.3 527.4 90 511.3 512.4 91
493. 2 494. 2 470.2 93 469.2 470.4 94 495.3 4 .3 496. 2
96 498. 3 436?3%”§$2§36.2 537.2 98 560.3 561.2 99 518.EEE%@#§§N%§§ 518. 3
519.2 101 546.2 547.2 102 528.3 529.2 103 536.2 537.2 104 510.3 511. 2

114 WO 2005/ 090315 PCT/ US2005/ 008339 Thébeatiasdi cal MeasuMdeastrédMN MV ( VH*)
105 544.3 545.3 106 496.8pdd7.2 107 4fw3 482.3 108 W (MEJ4. 8

78 497.3 498.3
79 525.3 526.2
80 512.2 513.2
81 484.2 485.4
82 438.24 439.2
83 486.24 487.5
84 438,24 439.0
85 463.3 464.2
86 4332 434.2
87 522.2 523
88 526.3 527.4
89 526.3 527.4
90 5113 512.4
91 493.2 494.4
92 469.2 470.2
03 469.2 470.4
94 495.3 496.2
95 495.3 496.2
96 498.3 499.2
97 536.2 537.2
98 560.3 561.2
99 518.3 519.2
100 518.3 519.2
101 546.2 547.2
102 528.3 529.2
103 536.2 537.2
104 510.3 511.2
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109 509.3 510.4 110 509.3 510.3 111 509.3 510 112 509.3 510 113 495.3
496.4 114 495.3 496.1 115 496.28 497.4 115 496.28 497.4 116 438.24 439.4
117 438. 24 8 436.2 437.3 119 394.2 395.2 120 121
539. 3 540.§ﬁ§§§§m@%%.3 522.3 123 464 465 124 421 422 P§§@5§§§%§%%451.5
126 456.23 457.3 127 487.3 488.5 128 487.3 488.6 129 422.2 423.3 130 450

451 115 WD 2005/ 090315 PCT/ US20051008@80¢etickticor eti cal Nleasured Cpd MN MV
(M) 131 422.2 423.3 185d394.2 395. 2MW33 464. 2 465. MWL EHYO6. 3 497. 4

105 544.3 545.3
106 496.3 497.2
107 481.3 482.3
108 523.3 524.8
109 509.3 510.4
110 509.3 510.3
111 509.3 510
112 509.3 510
113 495.3 496.4
114 495.3 496.1
115 496.28 497.4
115 496.28 497.4
116 438.24 439.4
117 438.24 439.4
118 436.2 437.3
119 394.2 395.2
120 525.3 526.2
121 . 539.3 540.3
122 521.3 522.3
123 464 465
124 421 422
125 450.26 4515
126 456.23 457.3
127 487.3 488.5
128 487.3 488.6
129 4222 423.3
130 450 451
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135 450.26 451.37 136 495.3 496.4 137 447.3 448.4 138 526.3 527.4 139
653.4 654.5 140 462.3 463.4 141 488.17 489.16 142 450.26 451.40 143
447.3 448, 2 420.3 145 496.28 497.32 146 42 147
454. 21 455€%E&ﬁq%@£§77 3 478 149 488.2 489 150 470.3 g;%%séé%mﬁgg_z 489
152 398.2 399 153 393 394 154 392 393 155 454.21 455.21 156 470.27
471.36 157 477.2 478.4 116 WO 2005/TheosaticabCT/ US2005/ d@ea@eredTheor et i cal
Measured Cpd MV MV (MH) CpsB 468.2 469MW 159 496.3 A9IMW (MH® 429.2 430. 4
161 420.2 421.4

131 422.2 4233
132 394.2 395.2
133 464.2 465.3
134 496.3 497 .4
135 450.26 451,37
136 495.3 496.4
137 447.3 448.4
138 526.3 527.4
139 653.4 654.5
140 462.3 463.4
141 488.17 489.16
142 450.26 451.40
143 447.3 448.4
144 419.2 420.3
145 496.28 497.32
146 426.21 427.39
147 454,21 455.22
148 477.3 478

149 4882 | 489

150 470.3 471

151 488.2 489

152 398.2 399

153 393 394

154 392 393

155 454.21 455.21
156 470.27 471.36
157 477.2 478.4
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162 448.3 449.4 163 438.24 439.1 164 556.23 557.1 165 434.27 435.1 166
420.25 421.1 167 449.3 450.2 168 433.3 434.2 169 415.2 416.2 170 434.3
435.3  171}9%00 .3 172 497.2 498.3 173 479.2 480. 3erdéshodifssd 435- 3
175 484. 2 Z‘gg 3% 9%% 420.2 421.4 177 454.2 455.3 178 453.§ 4%4. 1 179
489.3 490.1 180 489.3 489.9 181 447.3 448.1 182 447.3 448.3 183 433.3
434.2 184 433.3 434.2 117 WD 2005/ ObestaticatT/ US2005/ 0Measuretheor et i cal

Measured Cpd MW MN (MH ) Cpb 405.2 406MW 186 387.2 38MW (MH7) 406.2 407.2
188 378,2 379.2

158 4682 469.4
159 496.3 497.4
160 4292 430.4
161 4202 421.4
162 4483 449.4
163 438.24 439.1
164 556,23 557.1
165 434.27 435.1
166 420.25 421.1
167 4493 450.2
168 4333 4342
169 415.2 416.2
170 4343 435.3
171 3022 393.3
172 497.2 4983
173 4792 480.3
174 434.3 435.3
175 4842 485.2
176 4202 4214
177 4542 456.3
178 4333 434.1
179 489.3 490.1
180 480.3 489.9
181 447.3 448.1
182 447.3 448.3
183 4333 . 4342
184 4333 4342
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189 427.2 428 190 446.3 447.4 191 418.2 419.4 192 418.2 419.3 193 390.2
391.3 194 406.2 407.5 195 378.2 379.3 196 419.2 420.4 197 433.3 434.1
198 350. 2 %%@Qg 378.2 379.2 202 391.2 392 203 39§€@U§%5&) 33304 378.2
379 205 4 A 206 392.2 393.3 207 392.2 393.2 208 378.2 379.3 209
378.2 379.2 210 364.2 365.2 211 364.2 365.2 212 350.2 351. 2 213 350. 2
351.1 118 WD 20051090315 PCTI Us2005Tbegwdical Theor et i calMeasureded Cpd MWV MWV
(MH) 214 378.2 379.1_ 2Cpd378.2 379. IMWI16 406.2 407. MW2MHY06. 2 407. 1

185 405.2 406.2
186 387.2 388.2
187 406.2 407.2
188 378.2 379.2
189 427.2 428
190 4463 447.4
191 418.2 419.4
192 4182 4193
193 390.2 391.3
194 406.2 407.5
195 378.2 379.3
196 419.2 420.4
197 4333 434.1
198 350.2 351.1
199 378.2 379.2
202 3912 302
203 391.2 391.9
204 3782 379
205 406.2 407
206 392.2 393.3
207 392.2 303.2
208 378.2 379.3
209 378.2 379.2
210 364.2 365.2
211 364.2 365.2
212 350.2 3512
213 350.2 351.1
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218 468.3 469.4 219 440.2 441.3 220 468.3 469.4 221 440.2 441.2 222
392.2 393.2 223 420.3 421.2 224 420.3 421.1 225 392.2 393.2 226 539 540
227 539 54 588 229 633 634 230 599.3 599.8 13.2 239
617.2 618. gvo %ﬁ%"’@% 3 564.2 246 519.3 520.0 247 548. 5@@3%3@3@ 552. 2
553.2 249 536.2 537.0 250 526.3 527.2 251 512.3 513.2 252 554.3 555.3
119 WD 2005/ 090315 PCT/ US2005/ 008339 Themeafieali cal MeasuremssredMy MV ( VH+)
253 540.2 541.2 254 540. @p841.2 255 58AW3 555.3 256 MW (ME3J0. 2

214 378.2 379.1
215 378.2 379.1
216 406.2 407.2
217 406.2 4071
218 468.3 460.4
219 440.2 4413
220 468.3 469.4
221 4402 4412
222 392.2 393.2
223 420.3 4212
224 420.3 421.1
225 392.2 393.2
226 539 540
227 539 540
228 587 588
229 633 634
230 599.3 509.8
231 512.2 513.2
239 617.2 618.2
242 563.3 564.2
246 519.3 520.0
247 548.3 549.2
248 552.2 553.2
249 536.2 537.0
250 526.3 527.2
251 512.3 5132

252 554.3 555.3
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257 543.2 543.9 260 542.2 543.2 261 514.2 515.1 262 528.2 529.1 266

512.2 513.2 267 535.2 536.0 268 556.3 557.2 269 525.2 526.0 270 511.2

512.2 271 .2 272 525.2 526.0 273 541.2 542.4 HobddRssd 619. 2
0 T 3

275 589. 2 gﬁggﬂ)gg 9?%12' 559.2 560.2 277 559.2 560.2 278 6 7%§ 81@2 279

528.2 528.9 280 583.3 584.4 281 555.2 556.2 282 569.3 570.2 283 541.2

542.2 284 555.2 556.3 120 WO 2005/ TheendiqatT/ 1152005/ ddemapedTheor et i cal

Measured Cpd MV MN (MH ) Cp@b 541.2 542MW 286 516.2 51 MW (Mi§'] 502. 2 503. 1
288 648.6 648.0

253 540.2 541.2
254 540.2 5412
255 554.3 555.3
256 529.2 530.2
257 543.2 543.9
260 542.2 543.2
261 514.2 515.1
262 528.2 529.1
266 512.2 513.2
267 535.2 536.0
268 556.3 557.2
269 525.2 526.0
270 511.2 512.2
271 539.2 540.2
272 525.2 526.0
273 541.2 542.4
274 618.3 619.2
275 589.2 590.2
276 559.2 560.2
277 559.2 560.2
278 617.2 618.2
279 528.2 528.9
280 583.3 584.4
281 555.2 556.2
282 569.3 570.2
283 541.2 542.2
284 555.2 556.3
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289 695.2 695.7 290 648.6 648.0 291 648.6 648. 0 292 526.3 527.4 293
562.2 563.2 294 562.2 563.2 295 568.3 569.3 296 638.3 638 8 207 513 2
513.7 298 '8 209 612.3 613.3 300 608.3 609. oBfifhs3 644. 7
303 515. 2 §§g5§§”§§‘ 501.2 502.2 305 617.3 617.8 306 gg?ig ggl.B 307

566.3 566.8 308 661.3 661.8 309 649.3 650.0 310 641.3 642.3 311 554.3
555.3 312 554.3 555.3 121 WO 2005/ GhestaticatT| US2005/ 0ddsssuredheor et i ca

Measured G ad MV MV (VH+) Cpdl3 554. 3 55§ 314 554. 3 SHMG(MBY5 627.3 628. 3
316 540.2 541.3

285 541.2 542.4
286 516.2 517.0
287 502.2 503.1
288 648.6 648.0
289 695.2 695.7
290 648.6 648.0
291 648.6 648. 0
292 526.3 5274
293 562.2 563.2
294 562.2 563.2
295 568.3 569.3
296 638.3 638.8
297 513.2 513.7
298 583.3 583.8
299 612.3 613.3
300 608.3 609.3
301 644.3 644.7
303 515.2 515.8
304 501.2 502.2
305 617.3 617.8
306 661.3 661.8
307 566.3 566.8
308 661.3 661.8
309 649.3 650.0
310 641.3 642.3
311 554.3 555.3
312 554.3 555.3
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317 540.2 541.3 318 589.2 590.2 5 Biological Exanples Opioid receptor

bi nding affinity of the conpounds of the present invention was determ ned
accordi ng | owi ng procedures and the indicate re

obt ai ned. }‘8)@2%{()] é" 1 Rat Brain Delta Opioid Receptor glcﬁ %Hg&/ﬁ@é‘%y Mal e,
Wstar rats (150-250 g, VAF, Charles River, Kingston, N.Y.) are 15 killed
by cervical dislocation, and their biTheeseticaltoved and plMeasurednedi ately in
ice cold Tris HCl buffer Cpd M pH 7. AMWThe forebrai nqMw (MEYparated from
the remai nder of the brain by a coronal transection, beginning dorsally at
the colliculi and passing!¥entrally t Hf%u3h the ni dbrai n586 i ne juncti on.
After dissection, the forghrains are 7 enized in Tris l\p)ffer in a

Tefl oho gl ass 20 honobgeni A% The hono ] g'sconcentrati on

ate is diluted t
of 1 g of forebrain tiss per 80 nlL Tg4sqand centrifuge t 39,000 x g for
10 mn. The pellet is reslaﬁsspended int 2eﬁ:',’same vol unme of $r2|85? buf f er
containing 5 M MgC12 wi tI316several brisf0.pul ses from a P&4yi3 on
honogeni zer. This particulate preparation is used for the delta opioid
bi ndi ng assays. Fol | owi ng31dcubation wi%49.2he delta 25 selPd4dtd ve peptide
ligand -4 nM[3H DPDPE at 25C for 2.5 h in a 96-wel| plate 122 WO
20051090315 PCT/ US20051008389 with t ot®9.20l unme of | nl, 59A& pl ate contents
are filtered through Wallac filtermat B sheets on a Tontec 96-wel |l
harvester. The filters are rinsed three tinmes with 2 nL of 10 mM HEPES (pH
7.4), and dried in a mcrowave oven 2 mn twice. To each sanple area 2 x 50
[LL of Betaplate Scint scintillation fluid 5 (LKB) is added and anal yzed on
a LKB (W§ | as) 1205 BetaPl ate qugﬁgogiggi%rﬂ@@gi on counter. The data are
used to calculate either the %inhibrtion conpared to control binding (when
only a single concentration of test conpound is evaluated) or a

Opioid receptor binding affinity of the compounds of the present

invention was determined according to the following procedures and the
indicated results were obtained.
10

Example 1
Rat Brain Delta Opioid Receptor Binding Assay

Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, N.Y.) are

15  killed by cervical dislocation, and their brains removed and placed immediately
in ice cold Tris HCI buffer (50 mM, pH 7.4). The forebrains are separated from
the remainder of the brain by a coronal transection, beginning dorsally at the
colliculi and passing ventrally through the midbrain-pontine junction. After
dissection, the forebrains are homogenized in Tris buffer in a Teflon®glass

20 homogenizer. The homogenate is diluted to a concentration of 1 g of forebrain
tissue per 80 mL Tris and centrifuged at 39,000 x g for 10 min. The peliet is
resuspended in the same volume of Tris buffer containing 5 mM MgCl, with
several brief pulses from a Polytron homogenizer. This particulate preparation
is used for the delta opioid binding assays. Following incubation with the delta

25  selective peptide ligand ~4 nM [°H]DPDPE at 25°C for 2.5 h in a 96-well plate
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10 Ki value (when a range of concentrations is tested). % inhibition is
calcul ated as: [(total dpmtest conpound dpm)/ (total dpm nonspecific
dpm) ] *100. Wsla@d8ebgs3t§ Vval ues were cal cul ated using Gap@@gﬂﬁ’@%ﬁ%ﬂpta

anal ysis program The biological activity of the conpounds of the present
invention is shown in Table WVII. 15 Exanple la Rat Brain Delta Opioid
Recept or Bi nWithiptalswiymesf 4irek, the plate eontanty ane filtered threugle¥eallec VAF, Charl es
Ri ver, King | .cal +Ai i hei r

br ai ns r emoviima s eBlfon 2ckieb 3R ) e The 85 st Mleb S0
pH 7. 4). Thetirhes withal ms. ofelOembElHEPESeHH T.4) mandrdrieddmea miteowabe bhen Rrai n by a
coronal transecti,on, b%%i nni ng . dorsal | the col liculi and passi

t
ventrally t HBLGKCE-HES GRER SAMVISara 2% 50uhcef BRiapiata Seint sriatladondwid t he
vent ral | | PaBsaAMbIpf | ; ; :
homooea 2, "(EiE) IORIED A8 Anbfizdd of LKA valif 208 baRPlAdhdRs 2°

forebrain tisdntdlapen c80ntet. Tris and centrifuged at 39,000 x g for 10 mn.
The pellet was resuspended in the sane volunme of Tris buffer containing 5
mM MgCIZ with several brief pulses froma Polytron honogeni zer. This

particul at e Tiné aaRr &biudedwe Talttffle bthel the % HHIFILEP cOMpaRid ) demht@dpsay .
Fol |l ow ng incubation 30 with 0.1 nMof the delta selective |igand

[ 3H] nal t ri ndeindingt(whst onit a singlerconcentration aklest prrapeund isevadtaied)ord., t he

| at e coqp en M [\t &F rBd.: ; a Tontec
86- wel | war vlré's%taer : WQ % H@%résfm\?g‘#g%éﬁ@gé?ﬁ#ée@ 1@%@@5@%@8%@
PCT/ US2005/ Oast3@stal dpmnaﬁsw’:drhfmmd.dmh)/i(tbtaiMpHEﬁEEsp(qﬂiﬁc?dp‘m)]f‘llaﬂlmdtl_(tl iaa«fﬂl i nda
m crowave ovegn. .To each s e area, a cint scintillatio ui
(LKE) "wns. adbiplisrmBrecalF Batad yaias Rientiad PRI detaAnarse g fas
(Wl lac) 120pjoRefcarhedvity! dfdhé Bomplids of Rk IpPasei HVeRtion idsidieh [N Tab ues were
cal cul ated using the G aphPad 5 PRI SM dat a anal ysis program The bi ol ogi cal

activity of ¥He compounds of the present invention is shown in Table VII.
Exanpl e ,?5 :

Example 1a
Rat Brain Delta Opioid Receptor Binding Assay-Version 1a

Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, NY) were
20 killed by cervical dislocation, and their brains removed and placed immediately
in ice-cold Tris HCI buffer (50 mM, pH 7.4). The forebrains were separated
from the remainder of the brain by a coronal transection, beginning dorsally at
the colliculi and passing ventrally through thé_ midbrain-pontine junction. After
dissection, the forebrains were homogenized in Tris buffer in a Teflon®-glass
25 homogenizer. The homogenate was diluted to a concentration of 1 g of
forebrain tissue per 80 mL Tris and centrifuged at 39,000 x g for 10 min. The
pellet was resuspended in the same volume of Tris buffer containing 5 mM
MgCl, with several brief pulses from a Polytron homogenizer. This particulate
preparation was used for the delta opioid binding assay. Following incubation
30 with 0.1 nM of the delta selective ligand [*H]naltrindole at 25°C for 2.5 h in a 96-

well plate with total 1 mL, the plate contents were filtered through Wallac
filtermat B sheets on a Tomtec 96-well harvester. The filters were rinsed three
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10 Rat Brain Mu Opioid Receptor Binding Assay Male, Wstar rats (150-250 g,
VAF, Charles River, Kingston, N Y.) are Kkilled by cervical dislocation, and

their brai 4 and placed imediately in ice col uf f er (50
mM pH 7. 4$§O#ﬁe forebra| ns are separat ed from15 the rg%{dgfé]?&lo Bt he brain

by a coronal transection, beginni dorsally at the colliculi and passing
ventral |y t hiimagwithfemkiaid Pani IFIER%&(@H M&;tar@rﬂrledfm@rqunowsmovm Ta he

f b I :
The. homgenap2ct SPP o e 3Anibie Semhb{ig s BuEClL K@i MdREand BEPICTL
80 nL Tris amﬂ;umagtradlbagtadtyamaaﬂfléwﬁna LKB QNal]zﬁ:)rmms B&taptmdz lighidi s 20
resuspended i of ,.Tris buffer C

Sever ol bri cPOPAIRERE SPHRA ARG Kot st e R e Gaeed

pr epar at i®n [ AHBAN bati on
N P he T T o e o ST e DR 1 °2. 6

h in a 96- wetesepliaventignis shewalin Tahle Vilhe pl ate contents are filtered
through Wallac filternmat 25 B sheets on a Tomec 96-wel | harvester. The
filters are rinsed three tines with 2 nL of 10 nmM HEPES (pH7.4), and dried
in a mcrowave oven 2 mn twice. To each sanple area 2 x 50 L of Betapl ate
Scint scintillation fluid (LKB) is agded and anal yzed on a LKB (Wl l ac)
1205 BetaPlate liquid scintillation 30 The data are used to

cal cul atggeither the %i Wﬁt@éh%u%&ar%ebfbrB?ﬁc%??dssbynd' ng (when only a
u

single concentration of test conpo eval uated) or a K, value (when a
range of concentrations Is tested). % 124 WO 20051090315 PCT1US20051008339

nonspeci {1c. dpry ] P50 TVRGEP g (PO7RD ch YA, FHapg Bty Kirelin, ot ol afhea
PRI SM dat a akRilleqy iy sepvicxy diiocatiba, é)rhd)trmmibrainsaémwed ¥ndipldded inmigdiatetls of the
present invention |js shown in Tahle V

|l e 2a Rat Brain Opi oi d
Recept or Bi nii ifg CRLSHRE Nkt Buftar (58 ’ﬂMb BH Mkt%%ﬁ@amfﬁeﬁaa@te&fﬁﬁm Charl es
River, Ki#9s i vendiRdei®f the brain by a coronal transection, beginning dorsally at the
colliculi and passing ventrally through the midbrain-pontine junction. After
dissection, the forebrains are homogenized in Tris buffer in a Teflon® glass
homogenizer. The homogenate is diluted to a concentration of 1 g of forebrain
tissue per 80 mL Tris and centrifuged at 39,000 x g for 10 min. The pellet is
20 resuspended in the same volume of Tris buffer containing 5 mM MgCl, with
several brief pulses from a Polytron homogenizer. This particulate preparation
is used for the mu-opioid binding assays. Following incubation with the mu
selective peptide ligand .about.0.8 nM PHIDAMGO at 25°C for 2.5 h in a 96-
well plate with total 1 mL, the plate contents are filtered through Wallac filtermat
25 B sheets on a Tomtec 96-well harvester. The filters are rinsed three times with
2 mL of 10 mM HEPES (pH7.4), and dried in a microwave oven 2 min twice. To
each sample area 2 x 50 pL of Betaplate Scint scintillation fluid (LKB) is added
and analyzed on a LKB (Wallac) 1205 BetaPlate liquid scintillation counter.

30 The data are used to calculate either the % inhibition compared to

control binding (when only a single concentration of test compound is
evaluated) or a K, value {(when a range of concentrations is tested). %
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10 killed by cervical dislocation, and their brains renoved and pl aced
I mediately in ice-cold Tris HCl buffer (50 mM pH 7.4). The forebrains

were separ at ed the remai nder of the brain by a c ohdRBsact i on,
begi nni ng ngzgg’(qs@ng]t the colliculi and passi ng vent rgfﬁ/) tzhr ough the
m dbr ai n- pont.i ne unct I on di ssect.i on, iieé orebrains were

honogeni zed IMHDAIRS éS?ﬁJF‘F’@TBCG’F i&qt@wﬂﬁ'(tﬁ“@“%&%‘“ HeMbieE idper. The
honpgenat e msﬁé.ﬁ% semt)]@mocaa%atm%ue@. v@éreﬂeaq:uﬁtﬁdfuerngtrf,@dyhmassue per 80

mL Tris and centrifuged™a for
r esuspended F?RiSdeat@aamlymﬁ Dmf@h Tﬁhesblﬁagk:ehfmyﬂy of thnger@Mdijdhe with

several bri t nogeni zer. This particul ate
preparati onmgé%i@%niéﬁr% %eg)%}ﬁot%?mbi ndi ng assay. Follow ng incubation
20 with 8.8 nMof the nmu selective Iigand [3H DAM3O at 25C for 2.5 hin a

96-well plate with total | nL, the gl ate contents were filtered through
Wallac filtermat B sheets on a Tont harvester The filters were

rinsed three times gz}%é—dgtP dfr@'ja ied in a

m crowave oven. To \Qﬁ%ﬂB’ sarrplgﬁ'g?cgg E’ﬁ t Cl t SCI nt lation fluid
(LKB) was added and the 25 resulting radi oact|V|ty guantified on a LKB
(wal l ac) 1205 Be i Lntil ] atipn co nter | val ues were
cal cul at ed usi ngﬁ a@% %iﬁg"iﬁ%u%g gﬁ rlevcs Q’eﬁrlﬂagé gé(g}”@% | rKIS
rkib  Coad r Kileddy é@"/lca[l@islbcﬁtlon daadhéir Braifs réfdvedland pléced mﬁ’i@:Matél?M (nM
(nM (nM (nM 125 _WO 2005/ 090315 PCT/ U82005/ 008339 rK| 8 rKi8 Cpdr Ki

8' Ver. 1la rikice-egig TriskiClgoufigs (50 miM.rakd 7.4)( dibp forebyaipsmere separeigd (nv 1
13.2 1.1 14Ggm Mt remiainder orthe brdif b% d'dordr) transection, beginning dorsally at
the colliculi and passing ventrally through the midbrain-pontine junction. After
dissection, the forebrains were homogenized in Tris buffer in a Teflon®-glass
15 homogenizer. The homogenate was diluted to a concentration of 1 g of
forebrain tissue per 80 mL Tris and centrifuged at 39,000 x g for 10 min. The
pellet was resuspended in the same volume of Tris buffer containing 5 mM
MgCl, with several brief pulses from a Polytron homogenizer. This particulate
preparation was used for the mu opioid binding assay. Following incubation
20  with 0.8 nM of the mu selective ligand [PHIDAMGO at 25°C for 2.5 h in a 96-well

plate with total 1 mL, the plate contents were filtered through Wallac filtermat B
sheets on a Tomtec 96-well harvester. The filters were rinsed three times with
2 mL of 10 mM HEPES (pH 7.4), and dried in a microwave oven. To each
sample area, Betaplate Scint scintillation fluid (LKB) was added and the

25 resulting radioactivity quantified on a LKB (Wallac) 1205 BetaPlate liquid
scintillation counter. Kd and Ki values were calculated using the GraphPad
PRISM data analysis program.

Table Vi
rKis’ rKis®
Cpd rKid* Ver.da rKip® Cpd rKis* Ver1a rKip®
(nM) (nM) (nM) _(nM) (nM) (nM)
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5 630,183 1.19 151 6 1.7 152 7 153 0.43, 8 0.15 0.51 154 9 0.11 0.16 155
10 156 11 0.54 0.23 157 12 0.08 158 13 159 14 0.36 160 15 161 16 162
17 60 0. 22@0?9531150.03 18 0.38-14.4 0.75, 1.1 164 120p@r/8S00dsiz05 23.6
0.07 5.58, 0.03, 20 166 12.03 0.07 21 167 10000 3.15 22 168 8867 5322 23
169 10000 853 —24—1#6—32-6-—0-—48-25-171-10666—141+—26-172-10000-150 27 173
5069 45.7 28 174 29 28 25 NKEdie6 3.60 30 176 10000 NKBS 31 177 255 13.4
126 WO 2005/ 09&pts pdSi/dis20¥er. des3gkip”™ Cpd rKis Ver.1a rKip®

(nM) (nM) (nM) (nM) (nM) (nM)
1 132 11 146
2 147
3 149
4 11,17 241 150
5 630,183 119 151
6 17 152
7 153
043,
8 015 051 154
9 0.1 016 155
10 156
1 0.54 023 157
12 0.08 158
13 159
14  0.36 160
15 161
16 162
17 80 022 163 451 0.03
18 0.38-14.4 0.75,1.1 164 120 0.38
19 165 23.6 0.07
5.58, 0.03,
20 166  12.03 0.07
21 167 10000 3.15
22 168 8867 5322
23 169 10000 853
24 170 326 0.48
25 171 10000 141
26 172 10000 150
27 173 5069 45.7
28 174
29 28 25 175 166 3.60
30 176 10000 156
31 177 255 13.4
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rki8 rkK18 Cpd rKiS Ver.la rKi' Cpd rKiS Ver.iarkKi* (nM (nM (nM (nM
(nM (nM 32 178 104 0.6 33 179 10000 7116 34 180 5221 1209 35 181 341
1.3 36 18 37 183 604 4 38 184 10000 19.5 39 6 40 186
515 5314 i"fl‘?@’?"%ﬁs 121 42 188 541 307 43. 189 360 géﬁsﬁ&{ggﬁl&g 2. 61
45 191 727.3 189 46 192 7.64 0.09 47 193 182 1 21 1 48 Q.24 014 194 14.8
0.06 49 195 306.2 9.29 50r®i5€ 1.68 196 51 197 4.27 OK9S°'52 198 5178 152
53 199 26.3 0. Tpb4 KPS 31. Yok 42 PKIZ03 Gpd3 BRiZ* 56V804a57 A . 44 0. 14

58 206 5.8 0.2 5.3, (r;SM)?;?, ingl? (nM) (M) (M) (M)
32 178 104 0.6
33 179 10000 7116
34 180 5221 1209
35 181 341 1.3
36 182 1859 7
37 183 604 4
38 184 10000 19.5
39 185 182 6716
40 186 515 5314
41 187 5198 121
42 188 541 307
43 , 189 360 277
44 190 138 2.61
45 191 7273 189
46 192 7.64 0.09
47 193 1821 211
48 0.24 0.14 194 1438 0.06
49 195 306.2 9.29
50 0.58 1.68 196
51 197 427 0.9
52 198 5178 152
53 199 263 0.3
54 202 315 5.9
55 203 493 29.1
56 204
57 205 444 0.14
58 206 5.8 0.2

5.3, 5.37, 0.05,
59 207 147 0.08, 0.1
60 208 33 1.3
61 209 708 17
62 210 1862 420.3

127



59 207 14.7 0.08, 0.1 60 208 33 1.3 61 209 708 17 62 210 1862 420.3 127

WO 2005/ 090315 PCT/ U82005/ 008339

L15 1578 100 2lifodgall! D

0.04 69 217 5.4 1 .08

rkiSrKIS Cpd r
(M (nM (nM (nM (nM (n
5658 1263 66 214 308 44 67 215

70 218 _1.45 0.03 71 219 87.83 0.87 72 220 6921

Ki

8 Ver.

iy

ar

Kl ' Cpd
059 64
216 1.14

157.2 73 221 9.58 0.36 74rXKiB*394 91.2 75 0.66 0.51r¥Ki%'2.6 0.87 76 224
1.41 0.03 77 A25d 112KDS73 V&8. £26 r4d 10 0&pd 79 KI37 0. ¥6r.01b6 r K. 228 27. 8

0.35 81 229 82 230(1'8 5 8(3M7)31 1PK8 6. 19

(M) (nM) ____(nM)
63 211 180 5.9
64 212 1278 103
65 213 5658 1263
66 214 308 44
67 215 126 0.43
68 216 1.14 0.04
, 69 217 5.4 1.08
70 218 145 0.03
71 219 87.83 0.87
72 220 6921 157.2
73 221 9.58 0.36
74 222 394 91.2
75 0.66 0.51 223 26 0.87
76 224 141 0.03
77 225 112 0.73
78 226 48
0.08,
79 227 046 0.96
80 228 278 0.35
81 229
82 230 10 5
83 231 1070 6.19
84 239 0.1 0.44
85 242 018 0.59
86 246 0.035 0.15
87 247 0.4 0.61
88 248 044 0.11
89 249 0.18 0.12
90 250 0.21 0.06
91 249 0.18 0.12
92 250 0.21 0.06
93 251 0.26 0.08
94 249 0.18 0.12
95 250 0.21 0.06
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84 239 0.1 0.44 85 242 0.18 0.59 86 246 0.035 0.15 87 247 0.4 0.61 88
248 0.44 0.11 89 249 0.18 0.12 90 250 0.21 0.06 91 249 0.18 0.12 92 250
0.21 0.06 %990os26 0. 08 94 249 0.18 0.12 95 250 OpginRaSorksh VIO

2005/ 090315 CT U82005/008339 rkig8 rKi8 Cpd r Ki 8 Ver.lar Kl Cpd r

KI 8 > Ver. | atr+—K—nM—aM—aM—(aM-(nM(nM 96 251 0 .26 0 08 97 256

3.82 7.08 98 257 14.0 1,227 Ki$ 260 0.13 0.24 100 261r&I6f 0.79 101 262
17.5 1.1 102 Lwd 108Kb87 0Vee 1m 53 KI304 Spel eB35769 Vebnas. 2KiQu 37 106

270 1.03 4.47 1.37 m) 271 (ﬂ,g})Z 0(?!Kﬂ) 108 272 (ﬁﬁd)G 1. J(nM%OQ 2(?.&)1140 754

96 251 0.26 0.08
97 256 3.82 7.08
98 257 14.0 1.22
99 260 0.13 0.24
100 261  8.01 0.79
101 262 175 1.1
102 266

103 267 0.46 1.53
104 268

105 269 0.61 6.24 0.37
106 270 1.03 4,47 1.37
107 271 122 0.27
108 272 156 1.1
109 273 1140 754
110 274

111 275 047 0.69
112 276 115 47
113 277  0.14 0.44
114 12 0.26 278 49 12
115 279 5.2 0.137
116 280 32 3
117 281 721 399
118 282 907 185
119 283 6735 3572
120 : 284 1526 1033
121 285 2897 1868
122 286 0.11 0.05
123 287 0.14 0.13
124 288 0.17 0.43
125 288 0.17 0.43
126 289 0.1,3.8 0.25
127 290 0.69 0.43
128 , 291 0.12 0.47
129 292 100 0.65
130 293 3175 646
131 295 3.95 0.18
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110 274 111 275 0.47 0.69 112 276 115 47 113 277 0.14 0.44 114 12 0. 26
278 49 12 115 279 5.2 0.137 116 280 32 3 117 281 721 399 118 282 907 185
119 283 6735 3572 120 284 1526 1033 121 285 2897 18681,(:%%20%%@8%911 0.05
123 287 0. YP 30509931354 288 0.17 0.43 125 288 0.17 0. 43 71, 3.8
0.25 127 2900.69.0.43 128 291 0.12 0.47 129 2921000 65 130 293 3175
646 131 295 3.95 0.18 129 WHi3005/ 090315 PCT/ 0S2005/ 0PBB89 rKio' rKi & Cpd
r Ki 8 ' Ver.l1l&pd Kir Ki £&vd Vii. 1 VeKipl'a Cpdi rKi 61V VYetMa( nKign™ (nM

(nM 132 296 2.2 06%/‘) 13343&; 44 (Rijl 134 29&@4 0. %HM}BS 2(%%‘)1. 16 0. 44
2

132 206 2. 0.49
133 207 44 0.11
134 298 44 0.3
135 2099 1.16 0.44
136 300 0.29 0.09
137 301 0.76 0.09
138 303 24.5 3.87
139 304 119 161
140 305 1.24 0.2
141 306 0.18 0.9
142 307 0.07 0.4
143 308 0.48 1.2
144 318 1220 357
145

* The binding assays described above may be associated with a margin of
error between 10-20 %. :

Example 3
Human Mu Opioid Receptor Binding Assay

Membranes from Chinese Hamster Ovary cells expressing the human p

10  opioid receptor (Perkin Eimer #RBHOMM400UA) are homogenized in assay
buffer (60 mM Tris, pH 7.5 with 5 mM MgCl;) using a glass tissue grinder,
Teflon pestle and a Steadfast Stirrer (Fisher Scientific). The concentration of
membranes is adjusted to 300 ug/mL in assay buffer and 100 pL is dispensed
into each well of the assay plate, a 96 well round bottom polypropylene plate.

15  Compounds to be tested are solubilized in DMSO (Pierce), 10 mM, then diluted
in assay buffer to 6X the desired final concentration. The ligand, 3H-Damgo |
(Perkin Elmer #NET-902) is also diluted in assay buffer to 3.6 nM. In a second
96 well round bottom polypropylene plate, known as the premix plate, 60 pL of
the 6X compound is combined with 80 pL of 3.6 nM *H-Damgo. From this

130



136 300 0.29 0.09 137 301 0.76 0.09 138 303 24.5 3.87 139 304 119 161
140 305 1.24 0.2 141 306 0.18 0.9 142 307 0.07 0.4 143 308 0.48 1.2 144

318 1220 35§ 2d08fse31stNe binding assays described above | ated
with a margin of error between 10-20 % 5 Exanple 3 Hu%"% @3&%

Recept or Binding Assay Menbranes from Chinese Hanster Ovary cells expressing
the human p premixplats 80 pbde freosfe(red tathe @ssayrplaBeOMiAiongANe membramegeni zed

b I
i nder TapioRiesaS, o Hey, oBit e il o 2h ¥ ety kBl S E R
concentrati cﬂﬁwéll flwaw’(%rklﬁ E&tdpu#ﬁm’éﬁﬂ) &Q&etrgétﬁd with 3%y buffer and 100
pL is di spens I nto .ea the assa 96 well round bottom
pol ypr opyl en@ tﬁY'@"'"iBe&fr{%gﬁmHH %C‘B@-ef‘@é%é'ge aﬁ%aklg?tﬁﬁ’lei fiteged n DVBO
(Pierce) g 1Qhrawﬂ¢tthﬁﬁng¢] bleeeﬁ’swEgB rﬁé&?gdeﬂgéﬁﬁétet%r@éstbh Béifgy 31 nal

concentration El mer #NET-902 so di |l uted
i n assay buftirees wish ®. Q%rﬁﬁllma tha is 4to.ndhe diterwlbte is cuied, tt‘@tlm:darﬁldeypropyl ene

207 ok g AT i s S PR R ot

pren x pl at eTdgtomht-NXT Mizheplater Seintilitibh Coupter)Patkdrd) soned toimdadure
menbranes, in_duplicate, The assay plate is incubated for 2 h at room

t enper at ur e. eMAitiedienergles inthe range & 2;9 tar35 Keddr Regults afa comparsdie) s
pretreatffl Wnblinfind¥inding, wells receiving no inhibitors. Nonspecific binding is

determined in the presence of 1 uM unlabelled Damgo (Tocris #1171). The
biological activity of the compounds of the present invention is shown in Table
VIIL.

15 The biological activity of the compounds of the present invention may
also be measured in a human delta opioid receptor binding assay using the
following example.

20 Example 4
Human Delta Opioid Receptor Binding Assay

This assay is designed to test the ability of a compound to interfere with

the binding of tritiated Naltrindole to the human delta subtype 2 opioid receptor.

25 Membranes from Chinese Hamster Ovary cells expressing the human delta
subtype 2 opioid receptor (Perkin ElImer #RBHODM400UA) are homogenized
in assay buffer (60 mM Tris, pH 7.5 with 5 mM MgCl;) using a glass tissue
grinder, Teflon pestle and a Steadfast Stirrer (Fisher Scientific). The
concentration of membranes is adjusted to 100 pg/mi in assay buffer and 100

30 L is dispensed into each well of the assay plate, a 96 well round bottom
polypropylene plate. Compounds to be tested are solubilized in DMSO
(Pierce), 10 mM, then diluted in assay buffer to 6X the desired final
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pol yethylenimne for 30 mn. The contents of the assay plate are filtered 5
through the filter plate using a Packard Filternmate Harvester, and washed 3
times vvithc}g g QIH je that Is 4C. The filter plate is drl?lésg t he under5|de
seal ed, an 3 croscint20 (Packard #6013621) added K 37008 . A

Topcount - NXT M cropl ate Scintillation Counter (Packard) is used to rreasure
emtted enerc@neentratlctrheTharmmPHa\léitrhdo%(Plédkm BResp#NETat@65) dsraigoed to 10

bi ndj, hi bi fic bindi
ot er i nod Al Ass R REESH0 € Ao g shsond e balhGORBRRtEr 4117100 The
bi ol ogi cal awx;?r prieﬁé pidie, Wﬁ@&énﬁi\ﬁa&r @@qmoftné@xwﬂﬁb@ncﬁhom in

Table VIII he biol ogical activity of the compounds of t Eresent

i nventi on nespMiinedwitb 66k gf@aM -alaﬁdn@@ied&r@ra tb'ﬁlRﬁﬁ@"? Rlater®Q L is ndi ng
assay usigng d Receptor
B nd g AeaaAtrfertetl oo tesy IER, Conralhife B Embrafy hy SRAITERL G Aot

i n:) erfertza vmaslsagétplaieﬁs imtubgtedffot 30 tmmhteltbo]!iatemperdtbjre AOGFI&Qﬁwgrﬂltéel tial

subt ype opi o d.rece ranes fro se ter ary cells
expressi ng tHated ﬁaﬂ %ﬂ?é#@m%gb sprepesied "V‘gbcj@[g‘t/e POWE%%WIEWB %0
#RBHODWOOO%.narﬁqéﬂeémsﬁwa% ab ﬁa@yaggwﬁgtﬁrad thﬁﬂjgw\ﬂ@wuérp@té as.ﬁgwth 5 M

MyCl2) using a glass tissue grin estl € and a eadf Stirrer
(Fi sher Sci dradkard Filtetmate anestetr,rand washsd att;rmsamta‘so.@% adlinesthatlist4C100

POLTs. | mebe Th ftdrcfats 10 Hridd ing RPersidh SHARE WiECad Ot ERSERED stlatd'c. o
are sol ubi | i#ge 3601 PaRd {oReavhoeell. ATopbbuntteXT Mitrdipde iStirdilation buf fer to 6X

the desired final 131 WD 20051090315 PCT/ US2Q0510Q8339. concenfration. The
| i gand, 3H ‘P‘Wtﬁhéacﬁ%a(q:)é‘f HF?&Q W@?S‘#ﬁ@m'ﬂggﬁﬁe@e‘élr&tge rGPg%PLé 91 assay

buffer to 6 n r pl ate, known
as the prem% gte@e 0 pL ggﬁp‘ﬁf‘édto r@%ﬁn@gmbﬁ\emgog}gﬂngrﬁ\h@gﬁﬁ 60 pL of 6
nM 3H Nal t r |intibiters. P¥onspegific binding js getamaingd ipthe presence of 1 uM

15 unlabelled Naltrindole (Sigma #N115).

Biological activity measured for select compounds of the present
invention are listed in Table VIII below, including 8- and p-opioid receptor

binding (K;), as determined using the procedures outlined above.

20
Table VIl
Cpd HKid® hKip® Cpd hKis* hKip®

(nM)  (nM) (nM) (nM)

1 3.6 115 321 68

2 2.9 116 30.3 0.54

3 13 117 118 0.24

316,

4 5.5 118 212 1.04

5 3.9 119 >10,000 185

6 2 120 740 20.8

7 6.8 121 182 25.3

8 25,44 122 107 12.8

9 10.9 123 84 47
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5 transferred to the assay plate containing the nenbranes, in duplicate. The
assay pl ate is incubated for 30 mn at roomtenperature. A G-/ C 96 wel |
filter 0(,? Tﬂgll <N El mer #6005174) is pretreated wit bCPI‘ng/ﬁ’OS/OOSSS

pol yet hyI enl m ne for 30 mn. The contents of the assay plate are filtered
through the filter plate using a Packard Eiltermate Harvester, and washed 3

times with 0.9% saling athKFa4OI1Ki-Q The fopdernii &t e H Kigri ed t he
under si de seal ed, and 30 pL CrOSCMSt 20 (Packar 601 ) added to each
wel | . A Topcount - NXT—M crapfB¥h sAPMYi | | at rd) is used to

nmeasure emtted energi ¢g in the reqrs of 2. 9240 138f0 KeV.1 Results are
conpared to maxi num bi nﬂl ng, wells_receivin %#o jéﬁhi bi té)és. Nonspeci fic
binding is determ ned 1h the preseﬁé‘e of 1 g 15 | abel®-8d Nal trindol e
(Sigma #N115). Biologi¢al activityqneasuredi12er si@dect c‘;oapounds of the
present invention are1 | sted in Ta&de VI ?ﬁl 0\3,1 including S and -opioid
receptor binding {K;),vas determ usi ng (S)cedur outlined above.
20 Table VII1 Cpd hKI $4hKi p Cod B S h K128 (nM (nM8(nM (nM 1 3.6
115 321 68 2 2.9 116 ?gB 0.54 3 % 117 1255 0.24 316 5.5 118 212 1.04
5 3.9 119 >10,000 185 18 2 120 7402 % 121 182 28% '8 2.5, 4.4 122

107 12.8 9 10.9 123 84647 132 V\o1:5005/ 090338 PQN2US20066008339 Cpd hKi S
Wg Cpd hki S h K

17 2.2 131 675 3.1
18 17 132 166
19 18.2 133 108 115
20 63 134 463 121
21 37.6 435 1040 7
22 ~200 136 1607 726
23 34.3 137 445
24 9.3 138 1183 104
26 17 139 1263 58
27 30 140 985 79
28 44 141 252 52
29 38 142 454 8.2
30 34 143 69 16
31 19 144 251 13
32 6.8 145 267
33 6.9 146 71
34 19 147 244
35 2.8 149 408
36 5.6 150 992
37 183 151 1295
38 19 152 >10,000
39 0.9 153 >10,000
40 152 154 >10,000 1
41 16 155 345
42 5.8 156 380  0.59

133



(nM (nM (nM (nM 10 15.5 124 1279 1.7 11 5.1 125 237 8.6 12 4.1 126
164 7.8 13 4.8 127 710 47 14 4.7 128 58 15 285 129 25.3 16 16 130 712

1.6 17 2. 3.1 18 1.7 132 166 19 18.2 133 108cthshosaRsf3 134 463
121 21 37.%"6}%%&’%%‘20 7 22 -200 136 1607 726 23 34.3 157’%45145 24°9.3 138

1183 104 26 17 139 1263 58 27 30 140 985 79 28 44 141 252 52 29 38 142

454 8.2 30 34 143 69Chdd WKid9 AK#u251 1.€pd32hKi 8* 14pKEG» 33 6.9 146 71

34 19 147 241 35 2.8 149 48§ ) 36 ESEE 150 99 3( l&§33 1?1 295 38 19 152
n 1N nM)

>10,000 39 0.9 153 >10_000
43 6.9 157 >10,000 2.2
44 8.7 158 >10,000 0.23
45 1.2 159 400 8.6
46 35 160 >10000 >1000
47 22 161 >10000 >1000
48 0.4 162 173 7.6
49 48 163 301,63 (67
50 1.4 164 16.3
51 113 27 165 322 045

300,

52 66  12.1 166 375 0.39,0.5
53 96  13.1 167 4.2
54 172 1.4 190 285
55 44 1.8 191 >10,000
56 225 653 192 0.62
57 22 066 193 >10,000
58 70 85 194 103  0.13
59 120 5.1 195 >10,000 9.8
60 114 2 196
61 243 3 197
62 69 24 198 >10,000 140
63 473 58 199 209  0.29
64 1108 117 - 203 501 137
65 517 0.36 204 7.7
66 550 6.5 205
67 438 45 206 275.4
68 59 06 207 132.2
69 272 44 208 1.2
70 85 26 209 23
71 102 057 210 0.29
72 71 1.03 211
73 151 19 212 55
74 63 98 213 >1000

134



41 1.6 155 345 42 5.8 156 380 0.59 133 WD 2005/ 090315 PCT/ US2005/ 008339
Cpd hKi 8 hKi Cpd hKi 5 h KI ' (nM (nM (nM (nM 43 6.9 157 >10, 000 2.2

44 8.7 158 wdQpdfdbhaps 23 45 1.2 159 400 8.6 46 35 160 g,kgﬁ%g 47 22
161 >10000 >1000 48 0.4 162 173 7.6 49 48 163 301, 63 %}b@é}% 164 16.3

51 113 2.7 165 322 0.45 300, 52 66 12.1 166 375 0.39, 0.5 53 96 13.1 167
4,2 54 172 1.1 190 2%&5 Q§ g ?1(811'>10’089g56gﬂ?§‘65h:ki 2 0.62 57 2.2
4

0.66 193 >10,000 58 70 6.5 13 59 195 >10,000 9.8 60 114

2 196 61 243 3 197 62 69 2 mgg {nM)000 140 63 (AR 55(3@9 209 0.29 64

1106 117 203 501 13.7 785 51 0. 365304 7.7 o4% 550 6.5 26§
76 431 1.6 215 1.5
77 13.5 1.8 216
78 289 2.4 217 506
79 11.5 1.7 218 189 3.92
80 095 1.09 219 16.2
81 16.7 1.7 220 377
82 46 2.39 221 0.42
83 48 4,67 222 185
84 9.6 1.1 223
85 1175 54 224 813 0.65
86 400 1 225 1.4
87 389 126 226 7.91
88 16.2 5.8 227 1.92
89 19.3 9.2 228 15.9
90 6.6 0.7 229 12
91 15 4.8 231 28
92 5.4 0.25 239
93 9.5 0.9 242 2.35
94 403 4.1 246 5.63
95 278 7.8 256 2
96 146 9.7 257 3.4
97 6.3 19.2 260 0.58
98 54 48 261 2.58,1.3
99  19.3 16 262 3.24
100 88 20 266 69
101 47 24 267 6.88
102 5.2 3.5 268 5.79
103 9.7 23 269 21.5
104 484 100 270 3.27
105 742 410 271 15.5
106 279 150 272 1.93
107 584 2.95 273 325

108 433 235 274 >1000
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67 438 4.5 206 275.4 68 59 0.6 207 132.2 69 272 4.4 208 1.2 70 85 2.6 209

23 71 102 0.57 210 0.29 72 71 1.03 211 73 151 1.9 212 55 74 63 9.8 213

>1000 134 W§a8e5s3pO0315 PCT/ US20051008339 Cpd hKi S %ngi%'?mﬁfﬁ h Ki
! .9

(nM (nM (nM (nM 75 8.5 2.6 214 29 76 43.1 1.6 215 1 1.8 216
78 28.9 2.4 217 506 79-11.5 1.7 218 189 3.92 80 0051 09 219 16.2 81 15.7

1.7 220 377 82 46 2. £pd21hRi g2 h&Pud8 4. 6Cpd22hKBS* 8HIQ6 1.1 223 85 1175

P e 0t O T 28 S % 3 B,
239 93 9.5 0.9 242 2. 349 77 8.2 289 2.2

110 1402 191 303 3.8

11 307 6.4 304 41

112 135 9.5

113 16

114 49 1.39

Example 5
Delta Opioid Receptor Functional Assay: [*°S]JGTP¥S Binding Assay in

5 CHQ-hé Cell Membranes, Version 1

Preparation of membranes

CHO-h8 cell membranes were purchased from Receptor Biology, Inc.
(Baltimore,MD). 10 mg/ml of membrane protein suspended in 10 mM TRIS-HC
10 pH7.2,2mMEDTA, 10% sucrose.
Membranes were maintained at 4-8°C. A portion (1 ml} of membranes
was added into 15 mL cold binding assay buffer. The assay buffer contained
50 mM HEPES, pH 7.6, 5 mM MgCl,, 100 mM NaCl, 1 mM DTT and 1 mM
EDTA. The membrane suspension was homogenized with a Polytron for 2
15 times and centrifuged at 3000 rpm for 10 min. The supernent was then
centrifuged at 18,000 rpm for 20 min. The pellet was saved in a tube and 10 ml
assay buffer was added into the tube. The pellet and buffer were mixed with a
Polytron.

20 Incubation procedure

The pellet membranes (20 pg/ml) were preincubated with SPA (10
mg/ml) at 25°C for 45 min in the assay buffer. The SPA (5 mg/m!) coupled with

membranes (10 pg/ml) was then incubated with 0.5 nM [**SJGTPyS in the same
HEPES buffer containing 50 yM GDP in total volume of 200 pl. Increasing

25  concentrations of receptor agonists were used to stimulate [*°S]GTPyS
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94 403 4.1 246 5.63 95 278 7.8 256 2 96 14.6 9.7 257 3.4 97. 6.3 19.2 260
0.58 98 54 48 261 2.58, 1.3 99 19.3 16 262 3.24 100 88 20 266 69 101 47
24 267 6. 83v %@% %3 3.5 268 5.79 103 9.7 23 269 21.5 104 484 100 270 3.27
105 742 410" 39S 106 279 150 272 1.93 107 584 2. 9FCHUS2580833%g 43 3
23.5 274 >1000 135 WD 2005/ 090315 PCT/ 1JS2005/ 008339 Cpd hKi 8 hKi " Cpd
hKi 8 " h KibindingnWMhe(bagal binting(wad testedlin Tfie 8b8er8agéhigts ahbndl $ekifidl 303

3.8 111 307 6.4 304 41 112 135 9.5 113 16 11 . le 5 Delt
Opi oi d ReceIBHINE RS tested in %BWSEOE%‘%PM@%PQQ%YWSW%S% hS Cel

Menbr anes, \@HsW2d dn B Jihtgpn of nenbranes CHO-h8 cel | nenbranes were
purchased from'Receptor Biology, Inc. (Baltinore, M). 10 ng/m of nenbrane
protein suspgédlded in 10 nM TRI S- HC

5 The % of Basal = (stimulate - non specific)*100/(basal - non specific).
EC50 values were calculated using a Prism program.

Example 6
10 Delta Opioid Receptor Functional Assay: [*°S]GTPyS Binding Assay

in NG108-15 Cell Membranes, Version 2

Preparation of membranes

NG108-15 cell membranes were purchased from Applied Cell Sciences
15  (Rockyville,MD). 8 mg/ ml of membrane protein suspended in 10 mM TRIS-HC
pH 7.2, 2 mM EDTA, 10% sucrose.

Membranes were maintained at 4-8°C. A portion (1 ml) of membranes
was added into 10 ml cold binding assay buffer. The assay buffer contained 50
20 mM Tris, pH 7.6, 5 mM MgCl,, 100 mM NaCl, 1 mM DTT and 1 mM EGTA. The
membrane suspension was homogenized with a Polytron for 2 times and
centrifuged at 3000 rpm for 10 min. The supernent was then centrifuged at
18,000 rpm for 20 min. The pellet was saved in a tube and 10 ml assay buffer
was added into the tube. The pellet and buffer were mixed with a Polytron.
25
Incubation Procedure

The pellet membranes (75 pg/ ml) were preincubated with SPA (10
mg/mi) at 25°C for 45 min in the assay buffer. The SPA (5 mg/ml) coupled with
membranes (37.5 ug/ ml) was then incubated with 0.1 nM [*°S] GTPyS in the

30 same Tris buffer containing 100 uM GDP in total volume of 200 pl. Increasing
concentrations of receptor agonists were used to stimulate [*°S] GTPyS binding.

The basal binding was tested in the absent agonists and no specific binding was
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10 pH 7.2, 2 nM EDTA, 10% sucrose. Menbranes were nmaintai ned at4-8C. A
portion (1 m) of nmenbranes was added into 15 ni cold binding assay buffer.
The assay tained 50 mM HEPES, pH 7.6, 5 mM NaCl, 1
mM DTT andmﬁwm&%{ﬂ. The menbrane suspensi on was hormwggﬁ%%%g)@\?s a
Polytron for 2 15 tines and centrifuged at 3000 rpmfor 10 m n. The

super nent waiesteddn the prasent 18 e/ Hnlabeled (3T Py Therdata were analygzegeniat was
saved in a t%’;?c rHj( A0 m assay buffer was added into the tube. The pellet
and buffer wereCrHi X&d with a Pol ytron. 20 Incubation procedure The pell et
menbranes (20 pg/ M) were preincubated with SPA (10 ng/m) at 25C for 45

mn in the a@saz bé!ff,er. The SPA (5 ng/m) coupled with nenbranes (10
pg/ M) was t: A ted with 0.5 nM[35S5] GIPyS in the sanme HEPES buffer

containi ng 50 pM{REXGNBWIrRf FarakitetdRy&rE caldfiabéd: | ncreasing 25 concentrations
of receptor agonists were used to stinulate [35S] GTPyS 136 WO 2005/ 090315
PCT/ US2005/ 008339 - bi ndi ng. The basal binding was tested in the absent
agoni st s andy ng,: LELG i.ndi : ] resent 10 pM unl abel ed
GIPyS. The dé{%ﬂ@@?gbﬂa P et O aTop—COUfTt €1 . Lt x@ﬁ{:’he % of Basal =
(stinulate - non specific)*10(B4hA8p = no®BpsERctpmg) . ECS0 val ues were

Functional Assay: ( SJGIPyS Binding Assay in NGL08-15 Cell Menbranes,

Ver si on fy Prepanhititiopn= of nmenbr anes NGL108- 15 cel | nenbranes were purchased
fromApplied Cell Sciences 15 (Rockville,MD). 8 nmg/ ml of nenbrane protein
suspended i n(%@timvatRndyHCRMBNESS — %stimulatiop, by1hdd SINGEE in presemsedles wer e

mai ntai ned af, fefSpothd 1067 Stlthdiafn SFTRAERT 80 - 100)

% of Basal = (stimulate - non specific)*100/(basal - non specific).
15
ECsp values were calculated using GraphPad Prism.

Example 7
20  Mu Opioid Receptor Functional Assay: [F°SJGTPyS Binding Assays in CHO-

hMOR cell membranes, Versions 1 and 2

CHO-hMOR cell membraneé were purchased from Receptor Biology,

Inc. (Baltimore, MD). About 10 mg/ ml of membrane protein was suspended in

25 10 mM TRIS-HCI pH 7.2, 2 mM EDTA, 10% sucrose, and the suspension kept
on ice. One ml of membranes was added to 15 mi cold binding assay buffer
containing 50 mM HEPES, pH 7.6, 5 mM MgCl,, 100 mM NaCl, 1 mM DTT and
1 mM EDTA. The membrane suspension was homogenized with a Polytron
and centrifuged at 3,000 rpm for 10 min. The supernatant was then centrifuged

30 at 18,000 rpm for 20 min. The peliet was reéuspended in 10 ml assay buffer
with a Polytron.
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was added into 10 m cold binding assay buffer. The assay buffer contained
50 20 MM Tris, pH 7.6, 5 MM Mg 2, 100 nM NaCl, 1 nMDTT and 1 nM EGTA. The

menbr ane s ' was honogeni zed with a Polytron for
centrifugeg&pﬁﬂi@g%sr pmfor 10 m n. The supernent was tﬁen centrl?ﬂged at

18,000 rpmfor 20 mn. The pellet was saved in a tube and 10 ml assay buffer
was added into tHe membrangs were @telrmbamfwmwmea@megglmmln ceatesl yt ron.

25 |Suba | SRRl B TR ARG SeBE) il RERBAD RO o

mg/ ) couplcgdn mncoﬁpmrrﬁaﬁmrérﬁe& (fiongj/ Wemehhﬁéuumh;ﬁh%wh 0.1 nM
[ 35S5] GTPy 541 he 30 sanme Tris buffer containing 100 pM GDP in total vol unme

of 200 NI | W&ledfyidn throassaytbulferolbe dasaldiegdingis g taldng plaeedn theed to

2gon st s Sanconcn el prded ek Bompolfie RRTriodloibd tEnd 5 peHosla8) Cosase
tested in thﬁomasmmhfgéﬂspéﬂmmbmebmdm@?@m@ to IeeIslsigaifisahfy abele/tigl on a

Top counter. Data Ana yS| s 5 The follown araneters were calculated: %
Stinul ati on valye. eétraBB‘PrB W@E‘Hﬁi'on%%@%@ pgenigisnyas usedto stigpulate cpm -

non-speci fi cg h t t

Ustinul ati on[ ﬂt‘)sa@rply/%%\@hal ?BEJF gés)gébr%gggo - 4&&{@(:86@&3%@@)% t)%g‘ﬂfggﬂ% %

Stinmul ation alysenchloBdgBAist, nbAbpetifielbimiting detenfiriation indieded nORM

specific 100/(basa| - _non specific). 15 EC50 values were cal cul ated using

G aphPad!tbr i untabeled ™S 7 20 Mu Opi oi d Receptor Functional Assay: (S]GTPyS

Bi nding Assays 1 noGhoufddReffldstd P ifHiESn a¥ehtidyttetd b§Wakiating their

potential to inhibit agonist-stimulated GTPyS binding. Radioactivity was

quantified on a Packard TopCount. The following parameters were calculated:

15 % Stimulation = {test compound cpm — non-specific cpom) x 100

(Basal cpm — non-specific cpm).

% Inhibition =
(% stimulation by 1 uM SNCB80 — %stimulation by 1 M SNCB80 in presence of
20 test compound) x 100/ (% Stimulation by 1 yM SNC80 — 100)

ECs values were calculated using GraphPad Prism.,

25 Biological activity measured for select compounds of the present
invention are listed in Table VIl below, including &- and p-opioid receptor
functional data (%l and EC50), as determined from a single set of experiments
using the procedures outlined above.

30 Table IX
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CHO- hMOR cel |
(Baltinore,
mM TRI S- HC

One ml of hwﬁngﬁﬁgl
50 mM HEPES, pH_7.6
menbr ane suspensi on was hom)genl zed wit h
3,000 rpmfor 10 m poRBT- DOFEETRTUR GV
for 20 mn.
Pol ytron.

138 V@@O%#M%ASSM_UGMM {
prei ncubated w : ' '
for 45 min in thd assay buffeB& The 2&PA |
(10 pg/ m) weredhen incubat4gl witks25
The basal binding is that takdom pl acez2i |
conpound; this urgrodul ated bhmodong ig% 080N
stinulated binding rising to 3gvel sggigni
of concentrationggof receptorgggoni g
bi ndi ng. Both bagal and non-specifi ggbkndi
agoni st; non- spe%fl c bindin er at i
GIPyS. Corrpounds1 re tested ?or func i on
potential to i ”h'éﬁ agoni st

ckard Topédﬁhéo. T é‘%jol
15 9% Sti nul ati on®% (test co Pn°§

guanta ied on a

non-specific cpnf® % I nhi b|>t?899 = Q%@t
%stinulation by $0M SNC8O i n pfesendB-26f
Stimulation by 154M SNC80 - 180) EC®6.0%al
Prism 25 Biologit8al activitylAeasuédsf g

rrenbr anes were purchased from Receptor

About 10 ng/ m of nenbrane protein was suspended in

2 M EDTA, 10% sucrose,

was added to 15 m cold binding assay
NaCl, 1 DIT

vvéls used to stimulate

Bi ol ogy, Inc.

25 10
and t he sus[iteli@ ?@5)65‘89&9 on ice.

cont ai ni ng

la Pol ytron and centrl fuged at

$ MORGTRC MOR 6friged 30 afpok&BTGO0 rpm
The pel | sindings basiirgp e ndiating 1

Hifding abindiyngbUMOR GTPW Kilidiag
@8%92 iheaytrezrbww1 wesaayl vi

H . 25C
ead (5 rrg/ rﬂ) coupl ed nenbranes
nM [35S] GTPyS in the assay buffer.

thre 5 abgence of added test
si dered amg5100% w th agoni st
ficantly above this value. A range
[ 355] GTPyS
gnas tested in the absence of
on i ncl uded 10 pM 10 unl abel ed
ant aggg) i,sts by evaluating their
“I'Pjg bi ndi Radi oactivity was
I ovvi ng par arret ers were cal cul at ed:
&"tpeCIfI c_cpm x 100 (Basal cpm -
I on M SNC80 -
20 t est corrpound) x 100 / (%
ues were cal cul ated using G aphPad
r sel ect conpounds of the present

114 35
117 37
122

130 16
131 99
146 27
147 51
149 44
150 49
151 350
155 150
163 21
164 2500
165 231
166 21
166 71
167

170 116
173

174 20
175

177

178

181

182

183 2320
184

190 3830

717.59 13.20
816.16 3.31
278.08 41.93
866.39 1.62
391.98 28.64
740.77 2.79
779.35 1.00
7563.63 1.00
476.63 53.35
606.38 2419
655.93 14.32
1286.00 1.00
1077.00 1.00
1182.00 1.00
1448.00 1.00
1425.00 1.00
780.00 17.00
1031.00 26.00
147.00 85.00
864.00 42.00
471.00 53.00
625.00 23.00
1059.00 10.00
1304.00 1.00
1091.00 6.00
962.00 27.00
862.00 13.00
109, 194 70.00
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invention are listed in Table VIII
functional data (% and EC50),

MOR GTP bi ndi ng_bi ndi ng _bi ndi ng_bi ndi ng

bel ow,
as determned froma single set of

experi ment ' e procedures outlined above.
2005/ 09031?"?’@}@%}3&;}05/ 008339 DOR GTP- DOR GTP-

including S and -opioid receptor
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>10, 000 47.12 71 7. Soindifig >16In0G Obirdthgl
17 1.3 68.64 2. Xpd. Agsay\d AdsayO) A€y ¥3
>10, 000 79. 05 4No-1ECH(OM) BGSBEM) 2 (B4) SHEC
65.35 114 35 7171989 13820 117 37 816. 16

740.77 2.79

60.8 36.00
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866.39 1.62 131999 391.98 28.64 146 27
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195
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197 140
199 217
202 1580
203 515
205 32
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214 26000
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221 308
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225 2190
226 >10,000 19.71
227 >10,000 66.56
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239 >10,000
242 >10,000 91.45
246 0.3 47.01
247 44 41.89
248 15 31.72
249 8 20.14
250 10 34.93
251 18 53.94
252 32.1 66.00
253 1.35 52.00
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por CTRCTSPEIIR cre
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hy-Vv2 assay_Vvi

assay vl No. EC50

Yveaf alg
182,00
568.00
378.00
620.00
582.00
465.00
529.00
331.00
566.00
446.00

432, 1160
1183.00
475.00
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371.00
295.00
606.00
€66.00
599.00
599.00
611.00
427.00
4985.00
694.00
657.00

54.00
1.00
34.00
1.00
1.00
11.00
1.00
20.00
1.00
1.00
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10.00
10.00
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1.00
1.00
1.00
1.00
1.00
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1.00
1.00
1.00
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6.00 183 2320 962.00 27.00 184 862.00 {3.00 190 3830 109, 194 70.00 140
WO 2005/ 090315 PCT/ biSR@Gp! PBREA®- DORE P RnoRSRrGHBR IR GTP- MRy @ERpMOR GTP
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(nM EC50 nM ( %No. EEFFD (GMMECS0/nM) % (fh )BapRaso(eN) (YOIR 76 d33as40 3B.N00 193
182.00 54.00 19247189 558.0074 00 48.88 3.9 10.96

260 >10,000  100.97 1.5 2.89

261 21 30.04 17 5.88

267 6 31.76

269 86 21.18 48 1.00

270 1000 6351 | 56 6.61

275 3 72.08

286 2.6 34.65

287 >10,000  84.50

288 >10,000  74.54

289 >10,000  86.27

290 >10,000  52.41

291 >10,000  96.52

295 2.2 71.66 14 8.21

296 7.9 69.41 | 22 9.35

299 2.3 1.0 12,11

300 32 26 15.40

301 >10,000  109.56 2.6 76.20

303 95 23.85 30 1.00

309 23.0 47.00

310 3920 51.00

an 1.02 41,00

312 58.7 35.00

313 5.03 49 50.6 29.00

316 24.1 76

Example 8

In Vivo Assay-Stress-induced Fecal Output (fecal output for | hr)

This assay evaluates the fecal output in novel environment-stressed
mice to that of acclimated controls.
Methods: Adult, male, Crl:CD-1(ICR) mice, weighing ~ 30-35 g were
used in these studies, with a minimum of 10 mice per dose group. One group
10  of mice was assigned as acclimated, or “non-stressed” controls. These control
mice were transported from colony housing, where they were housed 3/cage in
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195 378.00 34.00 196 24 620.00 1.00 197 140 582.00 1.00 199 217 465.00
11.00 202 1580 529.00 1.00 203 515 331.00 20.00 205 32 566.00 1.00 206
37 446. 00 gq %%% 8.65 432, 1160 40.00 207 12 1183.00 21.00 208 475.00
1.00 209 2%BZHMBI1H0o 210 414.00 10.00 211 371.00 10.REF/USLE0S098890 295. 00
3.00 215 1060 606.00 1.00 216 16 666.00 1.00 217 82 599.00 1.00 218 20

599. 00 1.00 pohicariadififle 6adedWith 200esLRH080and at@0ad Bb.OO tha@ plodeluA95. 00 1. 00
224 103 694. 00 1_81?3 225 2190 657.00 1,00 . 226 >10, 008 <ﬁ 71 227 >10, 000
66.56 60.8 36°G0 Thesmicevers resnayed from ipinhene ¢30egnd indivjdyally hpused7 01 4. 5

21.30 247 44 2bhlon$Wide x 20 cm deep x 15 cm tall cages, equipped with a wire mesh
bottom where they remained for a 16 —~ 18 hr period of acclimation to their novel
5 environment. Mice were allowed access to food and water ad /ib. during

acclimation. The other groups of mice were assigned as non-acclimated, or
“stressed” treatment groups. Each mouse in each group was weighed and
vehicle, or test compound, was intragastrically administered by oral intubation
in 0.5% methylcellulose. Mice were allowed access to water only ad lib. during

10 the test period. After compound administrations, acclimated (control) as well as
non-acciimated (stressed) mice were individually housed in a 20 cm wide x 20
cm deep x 15 cm tall cage, with a wire mesh bottom. An absorbant cardboard
is placed beneath the cages. The number of fecal pellets excreted by each
mouse was determined at hourly intervals following placement of the mice in

15 the individual cages. Raw Data = # of fecal pellets/mouse/hr. The mean fecal
pellet output for each test group was calculated and the results expressed as a
percent of the mean fecal pellet output of the control group (the acclimated,
non-stressed group, to which vehicle only was administered). ANOVA was
performed and Tukey's Multiple Comparison Test used to compare the means,

20 which were considered significantly different when P < 0.05. Data is shown in
Table X, XI, and XII.

Table X
Fecal Qutput (# pellets)
Cpd dosa cpd %
No. (mg/kg) control NES cpd NES %ctrl cpd % control NES
18 30 2.3 3.8 3.1 166.7 137.8 82.7
50 30 2.3 7.0 3.3 304.3 143.5 47.1
55 30 3.9 14.1 8.3 361.5 212.8 58.9
57 30 3.9 14.1 7.6 361.5 184.9 53.9

58 30 2.3 7.0 3.9 304.3 169.6 55.7
75 30 3.1 9.1 6.4 293.5 206.5 70.3

75 30 1.9 39 1.4 206.7 73.3 35.5
78 30 3.6 7.3 3.3 202.8 91.7 45.2
79 30 3.6 7.3 7.1 202.8 197.2 §7.3
80 30 3.6 73 55 202.8 152.8 75.3

80 30 3.9 131 103 3358 264.1 78.6
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30
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10
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87 i 0, ob"’o0 84780
86.27 290 >10, 000 52841 31 >%g oot?%)e ‘5923 29k’
12 8
31

10
30
30
10
30

31
3.6
3.6
27
27
7.3
57
7.3
57
7.2
72
7.2
5.4
5.5
3.7
7.5
3.7
3.2
54
5.4
8.1
3.1
3.7
3.7
1.1
2.7
3.8
3.3
3.8
5.6
7.7
5.7
29
35
35
3.6
27
3.1
3.6
3.1

12.9
12.9
11.1
1.1
9.1
9.1
12.9
15.0
12.9
15.0
10.3
10.3
10.3
12.0
12.1
13.6
9.2
13.6
B8
12.5
12.5
11.0
48
14.0
14.0
9.5
10.5
13.1
9.5
13.1
94
13.0
12.8
i2.8

13.0
10.3
10.5
48
6.9
4.8

10.3
8.9
9.2
5.0
94
8.5
4.8
34
10.2
13.1
4.4
7.2
7.8
7.2
9.9
9.1
5.2
1.5
5.5
105
11.8
4.2
4.9
6.2
9.2
4.3
9.1
10.8
23
8.6
8.3
5.0
6.6
5.3
3.2
6.4
4.9
3.7
5.0
3.5
7.3

82 >10, i
416.1 332.3
416.1 2871
308.3 255.8
308.3 138.9
337.0 348.1
337.0 314.8
176.7 65.8
263.2 59.6
176.7 139.7
263.2 220.8
143.1 60.8
143.1 100.0
143.1 108.3
222.2 133.7
220.0 180.0
367.6 245.9
122.7 69.3
367.6 310.8
275.0 171.9
231.5 194.4
2315 218.5
135.8 51.9
154.3 157.5
378.4 167.6
378.4 248.6
863.6 390.9
388.9 337.0
3447 284.2
287.9 70.7
3447 226.3
167.9 148.2
168.8 64.9
225.9 116.5
441.4 182.8

91.4
371.4 184.1
286.1 136.1
388.9 137.6
154.3 160.7
191.7 97.2
154.3 234.7

56 6.61
74588 289 >10. 000

22(7)2 7114‘633 1. Z9§ 21 296 7.9

79.8
69.0
82.9
45.0
103.3
93.4
37.2
22.7
79.1
87.3
425
69.9
75.7
60.2
81.8
66.9
56.5
84.6
62.5
84.0
94 .4
38.2
102.1
443
65.7
45.3
86.7
82.4
246
65.6
88.3
38.5
51.6
41.4

49.6
47.6
354
104.2
50.7
152.1

144



300 32 2.6 15.40 301 >10,000 109.56 2.6 76.20 303 95 23.85 30 1.00 309
23.0 47.00 310 3920 51.00 311 1.02 41.00 312 58.7 35.00 313 5.03 49 50. 6
29. 00 316 anple 8 In Vivo Assay- Stress-induced Fecal Qutp

(fecal out pﬁ@z OS%Q(PIEX 5 This assay eval uates the fecadlCTHVR2BUH00833° novel
environment-stressed mce to that of acclimted controls. Methods: Adult,
male, Cl:CD-1 (ICR) mce, weighing - 30-35 g were used in these studies,
with a mninmumof 10 mce per dose group. One group 10 of m ce was assigned
as accl i mat ekhbl@X|:" Dose-gopendent Mouwsw Fadas Pelidte®eatpabMestol i ce were
transported from col ony housi ng, where they were housed 3/cage in 142 WD

2005/ 090315 PCT/ 1JS20057 OUBPpdiets?Ol YCarbonate cages wth access to food and
ﬁtﬁ%ﬂ‘ﬁe—‘mo

water ad lib. to the b s he mice were renoved fromtheir hone
cages and individual | yoheshied NES gpcm[ w de X cempsiind x 15 cmtall
cages, equipped wth a wre nes OWMW%Y?@%WW a 16 - 18
hr period of acclimatign to their nguel 'S environment. MTcCe were all owed
access to food and watgr ad |ilg.5 duy qg accl i mgion. The hgr, groups of

m ce were assigned as on-alcclll{r@te or "stres ed" treat;r'gn 'groups. Each

nouse in each group he 4 ehi cl e, 9t1est corrpw.an

intragastrically adm %r ed &/7 or I0 htubation_ ' In 0.5% g%cel | ul ose.
M ce were all owed acc§%§ %r )9 ad |ib. dgrgl ng 10 t%ﬁg t period.
After conpound adni ni ari? aons, at ed (contrgl) as we

non-accl i mated (st res§393l)3‘rfﬁ60e8\ﬁer 6247r"?d 1\{1I dual |y Housed i n45 f@ cmw de x 20

207 4.8 8.6 179.2 9.4 8.6 6.7
207 34 108 3176 75 5.5 3.5
207 36 65 1806 7.3 48 34
224 22 96 4364 76 7.2 4.2

5
Table Xll: Dose-dependent Mouse Fecal Pellet Output Test: Computed
Results

Cpd
No. Compound (% control) Compound (% NES)

03 05 10 3.0 50 6.0 100 300{03 05 1.0 3.0 50 60 100 30
75 223.8 188.1 100
93 229.6 203.7 119 74.7 66.27 38.55
97 226.2 123.0 57 119 64.66 30.17
97 189.6 216.7 48 ' 90.1 103 22,77
102 130.2 849 42 64.5 42,06 20.77
114 282.4 '226,5 159 96 77 54
200 227.8 230.6 163 92.05 93,18 65.91

219.
207 2 228.8 94.2 100 104.4 42.98

195,
207 8 179.2 139.6 109 100 77.91
207 220.6 161,8 103 69.44 50.93 32.41
207 202.8 1333 94 112.3 73.85 52.31
224 345.5 327.3 190.9 79.17 75 43.75
10

Example 9
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cmdeep x 15 cmtall cage, with a wire nesh bottom An absorbant cardboard

I s placed beneath the cages. The nunber of fecal pellets excreted by each
nouse was ' at hourly intervals follow ng plac f mce in
15 the indid\?f) g({aqog@gsges. Raw Data = # of fecal pellets/ 2ﬁq5(05£}§9e mean
fecal pellet output for each test group was cal cul ated and the results
expressed as /Il ViysoAssay: SifesshiadueathEntiredb! et bansit{® hountransittimetestbl gr oup
(the acclimted, non-stressed group, to which vehicle only was

adm ni stered). ANOVA was perforned and Tukey's Miultiple Conparison Test
used to conpare tMethodandhezhimbisalseddn ¢theserstidies arb mialp CD-¢ anité yavd, f f er ent

when P < 0.05 ta_js shown {n Table X, X, and Xl I | e X Fecal Cutput
(# pellets) ‘Eﬁtpd'g@@sg rQMwﬁ: l@?eWLeys%HtWﬁuﬂﬁg E%WI%E‘_E]QW@@*I cpd %IO
control NS %k% ol &WatePad ib. thPtnb d]a%ﬂbe?or%ahé exEQrir%@nt’s-, the/mite3- 3 304. 3
143.5 47.1 5_30 3.9 14.1 8.3 361.5 212.8 58.9 7 30 3.9 14.1 7.6 361.5
194.9 53.9 ssigediodhe "accimateliAngnsbessed)sontrol7gogp ware pacedantp 293. 5

206.5 70.3 JA&. , 4 7.173 7 0 7.3.3.3.202.8 91.7
255 79’ 30 yiiiakute fneutbduqued fages proviasufpbd s vl BglipThe” 200" 7: 5
80 30 3.9 13adcliffitél 86Hrd giétp Wagddn this AéW eNGIrENABADBA 365 IGE/HHBR@951008339
Fecal Qutput (# pellets) d dose cpd % No. (ng/kg) control NES cpd NES Y

ctrl cpd % chednng tisstesys Onghs day o the @X@rf?‘ﬁ{{-g IS Igedgio

10  experimental groups were housed in home cages were transported to
procedure room and remain in their home cages until the start of the transit
portion of the study. Mice were intragastrically dosed with compounds (volume
remains constant at 0.1 mL/10g body wt) by oral gavage 30 minutes before
carmine (a red vital dye that does not have the drug-adsorbing properties of

15 charcoal) is administered (0.25 mL, 6% carmine in 0.5% methyicellulose). After
the carmine marker was administered each mouse was placed in the novel
environment cage. One hour after administration of carmine, the fecai pellet
output of each animal was recorded. At one-hour intervals thereafter the fecal
pellets were examined for the presence of carmine-dye. The number of mice

20 that excreted a carmine-containing fecal pellet at the end of each hour post
carmine administration was recorded, until all mice had excreted carmine in a
fecal pellet or the end of 6 hrs post carmine administration, whichever occurred
first. A variant of this novel environment stress (NES) paradigm is to use the
same procedures of dye and compound administrations, but to use restraint

25 (confinement in a small plastic tube for 3 hr) as a stressor (RS = restraint
stress), followed by two hours in an individual cage (total of 5 hr fecal transit
time). Data is shown in Table Xlli. The original data are quantal, i.e. a mouse in
the treatment group either did, or did not exhibit entire Gl tract transit (excrete
colored feces). The mouse entire Gl tract (MEGIT) transit test can thus be done

30 in mice that are all acclimated (non-stressed), in which case the data are
expressed as % control (vehicle only), or in mice that are exposed to NES or
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87 30 7.3 12.9 10.3 176.7 141.1 79.8 89 30 5.0 11.6 6.4 232.0 128.0 55.2
90 30 3.1 12.9 10.3 416.1 332.3 79.8 9130311298941612871690
92 30 3 6 1‘30} @5%03898 3 255.6 82.9 93 30 3.6 11.1 5. OP(SSQIB 138. 9 45.0 94

30 2.7

7.3 12.
7.3 12.

30
30
30
30
30
10
30
10
10
30

WNWWOWNOTNN
WNNRPANTOUOINN

348.1 103.3 95 30 2.7 9.1 8.5 337 5&”‘5’“@%33%1 97 30
9 4.8 176.7 65.8 37.2 102 30 5.7 15.0 3.4 263.2 59.6 22.7 103 30
9 10.RS1inwHich 28s@s the data BOF eSireSsat as Yofithe vedirde froael BESAr3 111
10.3 4.4 143.1 60.8.42. 5 7.2 10.3 7.2 143.1 100.0 69.9 114
10. 3 é.ség”i‘ﬁ% %’? 5 shopig "?"laﬁeaﬁgb 5.4 12.0 7.2 222.2 133.7 60.2 133
12.1 9.9 220.0 180.0 81.8 143 10 3.7 13.6 9.1 367.6 245.9 66.9 143
9.2 5.2 122.7 69.3 56.5 144 30 3.7 13.6 11.5 367.6 310.8 84.6 178
8.8 slapleXlly 171.9 62.5 192 10 5.4 12.5 10.5 231.5 194.4 84.0 194
12.5 1178723175 2185 Sfiotise enfife Gldract Hansittest 4. 2 135. 8 51.938.2 194
4.8 4.9 154.3 157.5 1OMEGIT SMEGENES 6r iEGH-RS2 378.4 167.6 44.3 196
1409’2_37'8'7[—21'8—6_gm NES 9.5 4.3 863.6 3909 45.3 199

10.5 9.1 388.9 337.0 86.7 1EMirdGi tBansit MEGIT &i2Ir8 GBRIEGIT-RBdntRe 82. 4 205

9.5 2.3 287. CmD. 7duzg. § 6 hr transit6hr%  Gltransit5 hr

No. (mg) route (% NES) ctrl (% RS)
4 20 p.o. 100
18 30 p.o. 80

75 30 p.o. 125

75 60 p.o. 0

75 100 p.o. 0

227 20 p.o. 100

242 20 p.o. 100

261 20 p.o. 103.6

270 20 p.o. 112.5

289 20 p.o. 14.1

5

* RS = restraint stress; NES = novel environment stress

Example 10
10 In Vivo Assay: Upper Gl tract fransit

Methods: The animals used in these studies were male CD-1 mice, ave.
wt. ~30g. Mice were housed under 12h/12h light/dark cycle, food & water ad
lib. On the day of the experiment mice were assigned to experimental groups,

15 including one vehicle-only group (=control). At 30 min before administration of
carmine dye, animals were dosed with vehicle or vehicle-plus-compound, mice
were returned to their home cages after drug administration. After
administration of carmine, the animals were either returned to their home cages
(non-stressed) or individually placed in the same metal cages as used in the

20 fecal output or entire Gl tract transit to induce a novel environment stress. One
hour after administration of carmine, mice were sacrificed by cervical
dislocation, the abdomen opened midventrally, the small intestine from pylorus
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206 10 3.8 13.1 8.6 344.7 226.3 65.6 207 10 5.6 9.4 8.3 167.9 148.2 88.3
207 10 7.7 13.0 5.0 168.8 64.9 38.5 207 10 5.7 12.8 6.6 225.9 116.5 51.6
207 10 2.9 441.4 182.8 41.4 207 30 3.5 3.2 91 0afsHed 13.0
6.4 371.4 Y%’zz"%"%ﬁﬁé 216 10 3.6 10.3 4 9 286.1 136 1 4‘56%%%% 30 2.7 10.5
3.7 388.9 137.6 35.4 223 30. 3.1 4.8 5.0 154.3 16 104.2 224 10 3.6 6.9
3.5 191. 7 97ogegymwasmemayed; the H‘eae'?tey qiiged ip @ ef t%@y the intestipg

2005/ 090315 HEIIHF ﬁ@wmﬁgtm&am THe 1R S B e nelBEeligigh oFel | o
Qut put Test # é Ncg);e control S %ct r oSn ng) 0.3
0.5 1.0 3.0 camirg- qucbmesmeoveresnmreﬁ Eeomevt@d@eanmezlhe p2r®r50f3tfm 97 6.1

6.0 4.5 2. o20PEL Pt oférsihich tgngit hag ogoypre 58 oy (ool oPeaider 5 5 g

207 5.2 ¥l. ddysHantéstide l%@th%@?mtébtﬁeﬁ ﬁ1dﬂ9%uggér 8! frafsit, TR§dath 4 10.8
317.6 7.5 5. 5 207 3.6 6.5 180. 34.8 3.4 4 2.2 9.6 436.4 7.6 7.2
4.2 expressed were group means * SD (or s.e.m.) and data expressed as % of

control. Statistics: ANOVA with the Tukey-Kramer post-hoc test and means
were considered significantly different when P < 0.05. Data is presented in

Table XIV.
10 Table XIV
Mouse Upper Gl Transit Test (MUGIT)
dose upper GI transit
CpdNo. (mg) route {% ctrf)

8 30 p.o. 77.3
17 30 p.o. 37.3
18 10 p.o. 99.6
18 50 p.o. 69.9
18 5 p.o. 94.2
18 25 p.o. 83.0
18 100 p.o. 41.2
18 30 p.o. 37.5
18 30 p.o. 53.1
48 30 p.o. 102.1
75 30 p.o. 711
75 60 p.0. 56.0
75 100 p.o. 45.6
227 30 p.o. 93.9
256 30 p.o. 89.7
261 30 p.o. 87.7
270 30 p.o. 96.5
287 30 p.o. 66.4
289 30 p.o. 76.4
315 30 p.o. 94.5

Example 11

Visceral hyperalgesia testing
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5 Table Xl I: Dose-dependent Muse Fecal Pellet Qutput Test: Conputed

Results Cpd No. Conpound (% control) Conmpound (% NES) 0.3 0.5 1.0 3.0 5.0
6.0 10.0 30\28 o @9(52),5 1.0 3.0 5.0 6.0 10.0 30 75 223.8 188.1 100 93 229.6
203.7 119 747 869438, 55 97 226.2 123.0 57 119 64. 66 3thHPNENERY 5 216, 7
48 90.1 103 22.77 102 130.2 84.9 42 64.5 42.06 20.77 114 282.4 226.5 159
96 77 54 200 22'M&had0 Ratdwaredehrohicaly istriMmedlad Rit9 ENIG &léct@itidsdn e 2 100

104. 4 42.98 195. 207 8 179.2.139.6 109 1Q0. 77.91. 207 220.6 161.8 103 69. 44
50. 93 32.41 m%ﬁe%‘%g 0§ ab °ﬂ%'¥5‘3%§‘%§9@?f aﬁﬂ’%’g’.fﬁc é%' 0. 190. 9 11
79.17 75 43.ingl8 bisst shpdratié SoRed HREAARAR O EMEIREESHBHIR8R re! N Vi VO

Assay: Stress-induced Entire @ Tract Transit (6 hour transit tine test)
Met hods: Theelatedia theppsessure. Ooalel mspansss.arecomparedmith riepeat ave.  wt.

-30g. Precedyre: LD ] [ k 5 cycle,
food & w§t e(rjsli'a I?%n?f&%{sﬁaeﬁbgg?ﬁgyg?gﬁé% |e§r:)eggtla%%t%§|olnt(ﬁgdrrng§z assi gned
to the "acclAmmtaéiwitti 10% BighesdscBromatér rebpgnsesforatrleast taoalistending

i ndi vidual wire nmesh-bottoned cages, . provi %d food and water ad fib. The
accl i mted JURESEES GroERNSIdRIed io PRhbItisReE FYPEIIEBSIEf or 16-18 hrs prior to

Compound 18 in 5 rats at repeated distentions of 40 mmHg
10 administered at 30 mg/kg, i.p., blocked the hyperalgesic response to colorectal
balloon distention following zymosan (Figure 2 and Figure 3).

The agonistic or antagonistic activity of the compounds of the invention
at the kappa opioid receptor can be determined by known methods, for
15  example, by the procedure described in S. Giuliani, A. Lecci, M. Tramontana,
C. A. Maggi, Role of kappa opioid receptors in modulating cholinergic twitches
in the circular muscle of guinea-pig colon. Brit J Pharmacol 119, 8859 (Nov,
1996).
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begi nning the test. On the day of the experinment, mce assigned to 10
experinental groups were housed in hone cages were transported to procedure
roomand remain in their home cages until the start of the transit portion
of the study. Mce were intragastrically dosed with conpounds (vol une

remai ns constant at 0.1 nmJ10g body wt) by oral gavage 30 m nutes before
carmne (a red vital dye that does not have the drug-adsorbing properties of
15 charcoal) WWJ%%%P@%@%O. 25 nL, 6% carmne in 0.5%nmethyl cellul ose).
After the carm ne marker was adm ni stered each nouse was placed in the
novel environnent cage. One hour after adm nistration of carm ne, the fecal
pel l et out pus cofipaead hf Bminpal(Dwas recorded. At one-hour intervals thereafter
the fecal pellets were exam ned for the presence of carm ne-dye. The nunber
of mce 20 that excreted a carm ne-containing fecal pellet at the end of
each hour post carm ne adm nistration was recorded, until all mce had
excreted carmine in a fecal pellet or the end of 6 hrs post carm ne

adm ni stration, whichever occurred Fifkrst. ﬁri ant of this novel

envi ronnent stress (NES) paradi gmR® tN”".Use tthe same procedures of dye and
conpound adm ni strations, but to rast nalntgs25 (confinenment in a small
plastic tube for 3 hr) as a strRssor (RSL: restraint stress), followed by
two hours in an individual cage (total of 5 hr fecal transit tinme). Datais
shown in Table Xi11. The original gataRare quantal, i.e. a nmouse in the
treatment group either did, or did not exhibit entire G tract transit
(excrete colored feces). The nouse entire G tract (MEGT) transit test can
t hus be done 30 in mice that are al IFoemda (Ijirat ed (non-stressed), in which
case the data ar e, ~expressed as % control (vehicle only), or in mce that
are exposed t§"RES or 146 WD 2005/ 090315 PCT/ US2005/ 008339 RS, in which
cases the dat ®'arsele@¥PiremIRtzrasp Insibtirglte hydbich| €,.dalkeRtedodNES HeferockSygr oup.
Data is shown in Table XIII1. Table X1 Muse entire, 01 tract transit test
(MEG T or MEG T2 1 g 2 kyE@pd-bgtegoary E)atkylipgherein when R is phenyl(C).¢)alkyl,

phenyl is optionally fused to a heterocyclyl or cycloalkyl;

wherein when R' is Ci2alkyl, said C,.,alkyl is optionally substituted with one to two
substituents independently selected from the group consisting of C,_salkoxy, aryl,
cycloalkyl, heterocyclyl, hydroxy, cyano, amino, C.salkylamino, (C, salkyl);amino,
trifluoromethyl, and carboxy;

and further, wherein when R’ is Cs.salkyl, said Cs.galkyl is optionally substituted with
one to three substituents independently selected from the group consisting of C;.
calkoxy, aryl, cycloalkyl, heterocyclyl, hydroxy, cyano, amino, C,¢alkylamino, (C,.
salkyl).amino, trifluoromethyl, and carboxy;
wherein the cycloalkyl and heterocyclyl of Cy.;alky) and Cs.salkyl are optionally
substituted with one to two substituents independently selected from the group
consisting of C.ealkyl, hydroxy(C,.¢)alkyl, C,.salkoxy, hydroxy, cyano, amino, C,.

salkylamino, (C|.¢alkyl),amino, trifluoromethyl, carboxy, aryl(C.s)alkoxycarbonyl,
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Entire G transit MEGT entire G MEAT-RS entire Cpd dose 6 hr transit 6 hr
% G transit 5 hr No. (ng) route (% NES) ctrl (% RS) 4 20 P.O 100 18 30
P.O 80 75 30 P.O 125 75 60 P.O O 75 100 P.O 0 227 20 P.O 100 242 20
P.O 100 261 20 P.O 103.6 270 20 P.O 112.5 289 20 P.O 14.1 5 * RS =
restraint stress; NES = novel environnent stress Exanple 10 10 In Vivo
Assay: Upper G tract transit Methods: The aninmals used in these studies were
male CD-1 mce, ave. w. -30g. Mce were housed under 12h/12h |ight/dark

cycle, food & water ad lib. On the day of the experinment mce were assigned
to experinental groups, ncl udi ng one vehicle-only group (=control). At 30
m n before admi rﬁﬁgsaclfoéﬁ?aého"éfi am&?F‘ffF?fE’l dyetlk HW‘ﬁﬁqaéb%rg:'dosed with vehicle or

vehi cl e- pl us- conpEUNEminBl Sy Ve EarhifbMIBRE t o their home cages after drug
admi ni stration. After admnistration of ‘carmine, the aninals were either

returned to thehernoonshemgeabe cxcmrkybmdé@@myclﬂrofﬁnane\ﬂpdo}wllwutprlmeéd in the
same metal cageg,;@s,Laedo spbstt %%n@@ndf %ﬁnﬁéntﬁ%lg&é 5‘“%@&%#%. S%bsnﬁt n%%rfct ransit to

i nduce a, novel environnen our |on
carm ne, mce vvearlleylsl@(drqx&(age)illdyy Cﬁmlmmalhydrqiysdyamcatamm, Ct_@&yabdmmhu- opened

m dventral |y, estine frompyl or 47 2005/ 090315
PCT/ US2005/ oosssékyﬁrﬁaf“&%?ctﬂ'm%&a@e TRy PR AR Y ded 1 o der to
l'ay the intestiRfkoxycarbonyl, ammocarbonyl,

C|.¢alkylaminocarbonyl, (C,.salkyl),aminocarbonyl, and aminosulfonyl;

furthermore, wherein the aryl and heteroary! portion of the R' substituents aryl(C,.)alky!
and heteroaryl(C,.¢)alkyl, are optionally substituted with one to three R'' substituents
independently selected from the groupconsisting of Cy.salkyl; hydroxy(Ci.¢)alkyl; C,.
salkoxy; Ce.10aryl(Ci.s)alkyl; Cs.10aryl(C .¢)alkoxy; Cs.10aryl; heteroaryl optionally
substituted with one to two substituents independently selected from the group
consisting of C;.qalkyl, C,.4alkoxy, and carboxy; cycloalkyl; heterocyclyl; Ce.
joaryloxy; heteroaryloxy; cycloalkyloxy; heterocyclyloxy; amino; C.salkylamino;
(Ci.salkyl):amino; Cs.scycloalkylaminocarbonyl; hydroxy(C,.¢)alkylaminocarbonyl;
Cs.10arylaminocarbonyl wherein Cs. paryl is optionally substituted with carboxy or
C.salkoxycarbonyl; heterocyclylcarbonyl; carboxy; C.salkoxycarbonyl; C;.
salkoxycarbonyloxy; C.salkylcarbonyl; Cealkylcarbonylamino; aminocarbonyl; C;.
calkylaminocarbonyl; (Cy.salkyl);aminocarbonyl; cyano; halogen; trifluoromethyl;
trifluoromethoxy; and hydroxy;

provided that no more than one R'' substituent is selected from the group consisting of
Ce-10aryl(C6)alkyl; Ce.10aryl(C,.¢)alkoxy; Cs10aryl; heteroaryl optionally substituted
with one to two substituents independently selected from the group consisting of C,.
salkyl, C_salkoxy, and carboxy; cycloalkyl; heterocyclyl; Cs.joaryloxy;
heteroaryloxy; cycloalkyloxy; Ce.joarylaminocarbonyl wherein Ce.iparyl is optionally
substituted with carboxy or C,.salkoxycarbonyl; heterocyclyicarbonyl, and

heterocyclyloxy;
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straight & flat - without stretching. The total length of intestine and the
| ength of carm ne-dyed intestine were neasured in order to determ ne the
percent of the upper G tract over which transit had occurred as foll ows:
{(Length of carmne 5 dyed intestine)/(Total length of intestine)) x 100 = %
upper G transit. The data expressed were group neans SD (or s.e.m) and
data expressed as % of control. Statistics: ANOVA with the Tukey- Kraner
post-hoc test and neans were considered significantly different when P <
0.05. Data is presented in Table XIV. 10 Table XIV Muse Upper G Transit
Test (MJG r) Rdodwdupgpefl-@kyl.hadroky(Ci-CplHyINGs. 10qrig§ 1-aalkmxe (§ 9oadityloy C8 30 P. O
77.3 17 30 P.O agygii a%@,.lo P.O 99.6 18 50 P.O 69.9 18 5 P.O 94.2 18
25 P.O 83.0 1¢ d l1‘5“"). ’°41.2 18 30 P.O 37.5 18 30 P.O 53.1 48 30 p.o.
102.1 75 30 Rh&einfhe Uy oafpl gB6upRn Be H6yay1-cFHaihDQ stbs@uedtS o6R” 22 dptadaf O. 93. 9
256 30 P.O - 89.7 261 30 P.O 87. .270,3d0 P.O. 96 5 87 30 P.O 66.4 289
30 PO 76. 4 substitufed with one fo two substituents independently selected from the group

consisting of Cy.¢alkyl, Cy.salkoxy, hydroxy, amino, C,.salkylamino, (C,.

salkyl).amino, aminocarbonyl, C\.salkylaminocarbonyl, (Csalkyl),aminocarbonyl,

cyano, fluoro, chloro, bromo, trifluoromethyl, and trifluoromethoxy; and, wherein the

Ci-salkyl and Cy.salkoxy substituents of aryl are optionally substituted with hydroxy,

amino, Csalkylamino, (C,.salkyl)};amino, or aryl;

A is a-1 optionally substituted with R and R’;

wherein

A-B is N-C;

R is one to two substituents independently selected from the group consisting of C,.
salkyl, aryl, aryl(C¢)alkyl, aryl(Cs.s)alkenyl, aryl(C,.¢)alkynyl, heteroaryl,
heteroaryl(C.¢)alkyl, heteroaryl(C,.¢)alkenyl, heteroaryl(Ca.)alkynyl, amino, C,.
salkylamino, (C,salkyl)»amino, arylamino, heteroarylamino, aryloxy, heteroaryloxy,

trifluoromethyl, and halogen;

wherein the aryl , heteroaryl, and the aryl and heteroaryl of aryl{(Ci.¢)alkyl, ary[(Cs.
o)alkenyl, aryl(Co¢)alkynyl, hetercaryl(C.¢)alkyl, heteroaryl(Cz.)alkenyl,
heteroaryl(C,.¢)alkynyl, arylamino, heteroarylamino, aryloxy, and heteroaryloxy, are

optionally substituted with one to five fluoro substituents or one to three substituents
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315 30 P.O 94.5 Exanple 11 Viscera! hyperalgesia testing 148 WO

2005/ 090315 PCT/ US2005/008339 Method: Rats were chronically instrunented
with EMG el ectrodes in the nmuscles of the anterior abdom nal wall. Distention
of an intracolonic balloon, using a barostat apparatus, evoked increases in
the EMG recordings that are related.to the pressure. Control responses.are
conpared with repeat 5 stinulation 4 hours after zynosan is admnistered to
the colon (Figure 1). Animals with 10% hi gher vi sceronotor responses for at

| east two distending pressures are considered to exhibit visceral

hyper al gesi a. rats at re eated I stentions of 4 10
Rty stered at TP eiedsd rop ke EREINpOE LR o ey B

col orectal bal Iﬁgmydces,gﬁplq@p@am)ql¢6qmry1g:1%)ém§@rc6(|@hgL@bqogylaﬂd Figure 3). The

agoni stic or antagonistic activity of the npounds of the invention at the
kappa opi oi d reéeiproariEanalsyl H@?fémﬂ(ﬁedalwykwrh‘ebmfééf}/loﬁbrcﬁw exanmpl e, by
the procedure desil R Hefroarydhilh, 2R I MR ARE

Maggi, Rol e of Ka pell opi 8?{1 Fyecelpt oars 0; r(}:.??o MG& gﬁ% nercglgcb% g‘Ct'ches in

the circul ar rruslalkezlauﬁn@uzirh@a/ ﬁlg"@@htbnnylgﬁuaalkoxﬁhldopnbddm 119, 985-9 (Nov,

égig%b 12&, mj“l ll ‘;-(,zltllfs lcar Ivl%mmo amlnocarg)onBPl(',‘?gallg))}clanﬁ%c%oﬁylg 361 s RS RRLN

6alkyl)gammocarbonyl, carboxy(C,.¢)alkylaminocarbonyl, cyano, halogen,
trifluoromethyl, trifluoromethoxy, hydroxy, C;.salkylsulfonyl, and C,.
salkylsulfonylamino; provided that no more than one such substituent on the aryl or
heteroaryl portion of R’ is selected from the group consisting of Cg.10aryl(C.)alkyl,
Cs-10aryl{Cy.6)alkoxy, Ce.j0aryl, Ce.rparyloxy, heteroaryl(C.¢)alkyl, heteroaryl(C,.

o)alkoxy, heteroaryl, heteroaryloxy, Ce.1parylamino, heteroarylamino;

and wherein Csalkyl and C,.salkyl of aryl{(C,.¢)alkyl and heteroaryl(C;.¢)alky! are
optionally substituted with a substituent selected from the group consisting of
hydroxy, carboxy, C,.salkoxycarbonyl, amino, Cy.salkylamino, (C,salkyl);amino,
aminocarbonyl, (C,4)alkylaminocarbonyl, di(C,.4)alkylaminocarbonyl, aryi,
heteroaryl, arylamino, heteroarylamino, aryloxy, heteroaryloxy, aryl(C,.4)alkoxy, and

heteroaryl(C,.4)alkoxy;

R is Cg. 0aryl or a heteroaryl selected from the group consisting of furyl, thienyl,
pyrrolyl, oxazolyl, thiazoly!l, imidazolyl, pyrazolyl, pyridinyl, pyrimidinyl, pyrazinyl,
indolyl, isoindolyl, indolinyl, benzofuryl, benzothienyl, benzimidazolyl,
benzthiazolyl, benzoxazolyl, quinolizinyl, quinolinyl, isoquinolinyl and quinazoliny!;

wherein R* is optionally substituted with one to three R*' substituents independently
selected from the group consisting of (C.¢)alkyl optionally substituted with amino,
Cisalkylamino, or (Ci.salkyl)2amino; (C,.¢)alkoxy; phenyl(C;_¢)alkoxy; pheny!{(C;.
s)alkyicarbonyloxy wherein C1-6 alky!l is optionally substituted with amino; a non
fused 5-membered-heteroaryl(C,¢)alkylcarbonyloxy; a non fused 5-membered-
heteroaryl; hydroxy; halogen; aminosulfonyl; formylamino; aminocarbonyl; C,.

calkylaminocarbonyl wherein (C,.¢)atky! is optionally substituted with amino, C,.
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R is selected fromthe group consisting of hydrogen, G _bal kyl, cycl oal kyl,
heterocyclyl, aryl(C _6)alkyl, and heteroaryl (C .6)al kyl; wherein when R
is phenyl (G _6)al kyl, phenyl is optionally fused to a heterocyclyl or
cycl oal kyl; wherein when R is G _2alkyl, said Ci_2alkyl is optionally
substituted with one to two substituents independently selected fromthe
group consisting of C _6al koxy, aryl, cycloalkyl, heterocyclyl, hydroxy,
cyano, amino, Cl.6al kylanmino, (G _6al kyl)2amino, trifluoronethyl, and

car boxy; and further, wherein when R is C3.6alkyl, said C3.6alkyl is
optional ly subs alkylareidoirt G1-cabii:aminc ﬁ@leselkshhbmiriomréwwéWiwrdia;teq:i'dé?nt |y

sel ected fromt oal kyl ,

het er ocycl yl | g)glkgr?%Btl&%ﬂi%l?otsﬁtﬂ%dWIt&%ngn é ah(ﬁli%'lmo (chl eglg%}; mm|o) 2am no,
trifluoronethyl hetardycdytedbony] whdsremdauleuerotmmya:s-aa’ndnyﬂereamairdgemeasmnymgyI of

C _2al kyl and 6al are o ona bstituted with ane to two
subst i tﬁent s i nd‘(@%é‘h‘géfﬂ hﬁferg%p@itséﬁa*%%?‘htﬁ%‘?rlﬁ‘%wq’oedt‘?s"‘\ WiPERY 2 6al kyl
hydroxy(d . 6) al %M%oxﬁEL@éhK%Nwhhﬁéﬁlrtﬁé(%enﬂ)b@ﬂ@n oﬁﬁﬂdﬂ?]{CQ)alkyl@h@lLdﬁ%'oﬁWsno

(G _6al kyl)2am no, trifluoromethyl, carboxy ryl (G _o) al koxycar bonyl 150
G _6al koxycar boﬁymonaahﬂrb@%tarcsoﬂshl(c mlkﬂaﬂqw)la&mmbélag%omno arpo, or

6al kyl ) 2am nocar, (q)ljay)l, and am nosul fonyl; furthernore, wherein the

cycl oal kyl and h terocyclyl of R are opti onally substituted wth one to
two substituents |ndependently selected fromthe group consisting of G _

G 631 kyl s nov e e s aE RO B ¥ Y LB use Y oo or o

aryl (C _6)al koxmaym@lﬂy.lo, arﬁﬁ]msuﬁah}klO%Mﬁﬁﬁlbﬁﬂ,yimmc&mbﬁgﬂﬂﬁik},@my’ammocarbonyl
G . 6al kyl am nocar bonyl, kyl ) 2am nocar bonyl , and am nosul fonyl
furt her nor e, mé@eqawy{)ﬁ@'mi Oéﬂdhq‘Fé?%P'dEP'??P%d}YFf%H BN RPISWBSE i t uent s

aryl (G _6)al kyl peRRArMebRkARMEXhKsHuef) al kyl, are optionally substituted with
one to three R, | substituents i ndependent ly selected fromthe

groupconsi sting of G _6al kyl; hydroxy(G _6)al kyl; G 6al koxy;

C6. i oaryl (G Sgbﬁla !)s’tltu t—é M’J}éegat %igflrh’%)s%sde d'fr% rt)% ﬁré)gg ﬂqé%f

optionally Sti ut e stituen dentd y sel ected
fromthe group hgdmgmsdndr(g-mf(ylg _4dal kyl, G . 4al koxy, and car boxy;
cycl oal kyl ; heterocyclyl; C6. i"aryloxy; heteroaryl oxy; cycl oal kyl oxy;
het er ocycl yl oxy; am no; G . 6al kyl am no;
R®is hydrogen or Cy.galkyl;

R’ is hydrogen or C,.salkyl;

R" and R" are independently selected from the group consisting of hydrogen, C.salkyl,
and C|_ealkoxycarbonyl; alternatively, when R* and R" are each other than hydrogen,
R*and R"are optionally taken together with the nitrogen atom to which they are both

attached to form a five to eight membered monocyclic ring;

L is O;
and pharmaceutically acceptable enantiomers, diastereomers, racemates, and saits

thereof.

o

The compounds of claim 1 wherein R'is selected from the group consisting of

hydrogen, C,salkyl, aryl(C,.4)alkyl, and heteroaryl(C;.4)alkyl;
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(Ci_(,alkyl)2am no; C3.6cycloal kyl am nocar bonyl ;

hydr oxy(Cl_6) al kyl am nocar bonyl; C6.ioaryl am nocarbonyl wherein C6-ioaryl is
optionally substituted with carboxy or G . 4al koxycarbonyl ;
het erocycl yl carbonyl ; carboxy; G _6al koxycarbonyl; C1 (, al koxycar bonyl oxy;

G . 6al kyl carbonyl ;G . 6al kyl car bonyl ami no; ami nocar bonyl ; G

6al kyl am nocar bonyl ; (G _6al kyl ) 2am nocar bonyl ; cyano; haI ogen;
trifluoronmethyl; trifluoromethoxy; and hydroxy; provi ded that no nore than
one R' substituent is sel ect ed fromthe group consisting of

gﬁbs{ |a'[ ﬁ![ fa(cj] \?\,?Tarﬁ‘mhd ar{(/:[G ang WO su'&pgm%ne%f??)iebdd%}ﬂ'en% }emasye{ gt fﬁ‘&Y?F gﬁqtiggal Y

group consi st bpgnaly sﬁbstltutédilvkb(bne t@thréfakkwmuaﬂdmdafebdmﬂy s€lydtddoadnk e ;
heterocyclyl; C6 i oar?/l oxy et erg&ﬁé? oxYy; cl oal ky

CB- i oar yl am n¥C4F BIN “Wfé;'éi‘ KoXs ry} optign léftsi‘?iﬁﬁ’ltqdwm‘s‘fj’ﬁé? MUted with

car boxy or Clﬂﬂ)@t'itlﬁ@ﬁ%%‘ép&ﬁydtiy s@@&t@cm&meygr&ﬁaréaﬁmﬂng ofbd,aelBrar%g! Y1 oxy;
151 R2 is hydrogen, G _sal kyl, hydroxy(G Kyl

C6_i oaryl (G G)deﬂalif@xy(cajbo&) &hlalkoxyearbayl; Cmailgrxyca(r@n-y@)&w dyihocaieryletn t he

C6-i oaryl gro optionally
substituted %mﬁlg?]g&t% f)t’%ﬁv\lbe %él?aﬁ%%ﬁb Qdaﬂ%a E? ){Xk{? vt)aﬁ}gf? mng ﬁﬂ#@rﬁ%lm t he
group consi sCi.ngyamicabahy whereld Cﬁaalrﬂdwggtnohw@rsoksyntutmntlocarlﬁaxy6&CkyI am no,
(G _ 6a|k|)2 m no, am nogar bon _ _

(CLT6al Kyl ) 2afh %&%?(%%%Fetemw%ﬂ%awﬁmﬁ% B5 & T GrIREot; 1 R hy!

and trifl uor op®tiiexhat @ndore\Whiaront R''tibReterbdryr(@ptionh!yaduBst e itk @y togWbSt i t uent s
of aryl are OE;H onal |y substituted with hydroxy, am no, Cl-6alkylan no,

(Cl_6al kyl ) 2aki-#dky! eHbstigpsnts); G pagylammnogssbang hwhargin Setpami tsippBenaly swbsigtednd R5:
Rs N\ R3  BiRcdrbo&8LAkoxycarbonyl: or heterocyclylcarbonyl.

The compounds of claim | wherein R' is selected from the group consisting of

L2

Co.10ary(C _palkyl, pyridinyl(C,_4)alkyl, and furanyl(C,.s)alkyl; wherein Cg.iparyl,
pyridinyl, and furanyl are optionally substituted with one to three R'' substituents
independently selected from the group consisting of C,_salkoxy; tetrazolyl; carboxy; C,.
salkoxycarbonyl; aminocarbonyl; C,..alkylaminocarbonyl; C,;alkylaminocarbonyl; Cs.
scycloalkylaminocarbony!; hydroxy(Cj.4)alkylaminocarbonyl; Cs.jparylaminocarbony!
wherein Cq.iparyl is optionally substituted with carboxy or C,.salkoxycarbonyl;
morpholin-4-ylcarbonyl; cyano; halogen; and trifluoromethoxyl; provided that no more

than one R'' is Cg.j0arylaminocarbonyl.

4 Che compounds of claim 1 wherein R' is selected from the group consisting of
phenyl(C,3)alkyl, pyridinyl(C,.5)alkyl, and furanyl(C.;)alkyl; wherein phenyl, pyridinyl,
and furanyl are optionally substituted with one to three R'' substituents independently
selected from the group consisting of C.zalkoxy; tetrazolyl, Cs.
«cycloalkylaminocarbonyl; hydroxy(C,.4)alkylaminocarbonyl; Cs.jparylaminocarbony!
wherein Cq.jpary! is optionally substituted with carboxy or C,.salkoxycarbonyl:
morpholin-4-ylcarbonyl; chloro; fluoro; trifluoromethoxy; C.salkoxycarbonyl; and

carboxy; provided that no more than one R'" is Cs. 0arylaminocarbonyl.
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A-Bis NC, R3is one to tw substituents independently selected fromthe
group consisting of G. 6alkyl, aryl, aryl (G _6)al kyl, aryl (C2.6)al kenyl,
aryl (C2.6)al kynyl, heteroaryl, heteroaryl (G -6)alkyl,

het er oaryl (C2-6) al kenyl, heteroaryl (C2-6)al kynyl, am no, C _ 6al kyl am no,
(C i _6al kyl)2am no. arylam no, heteroaryl arnino, aryloxy, heteroaryl oxy,
trifluoronethyl, and hal ogen; wherein the aryl , heteroaryl, and the aryl
and heteroaryl of aryl (Cl _6)al kyl, aryl(C, (,)al kenyl, aryl(C2-6)al kynyl,
heteroaryl (G . 6)al kyl, heteroaryl (C2-6)al kenyl. heteroaryl (C2-6)al kynyl,
aryl ani n6, het er oar ylhaspmpoungds ¢fl cdaim, | veheceimB1 ie pbeny ey, pyaday Inegthyil.omal |y
substituted wth on Q. five fl 0. subst i tuen .0 to three.

subst | tuent s MrssPTl st Rl YRR D! Repraf Saliled Ry oas

Cl. 6al kyl , hydrimey RChul)ialekty lindefdndentHaklkaud/frofohel gparpydoq&ating Jofiinkihloxy:

C6. | oaryl (CL. 6) al koxy, C6 loaryl,,K C6 | oaryloxy, heteroaryl (G _6)alkyl,
het er oar yl ( G 63AMK 9@%@3{'@?@3?%9@hé%-@x‘%%y37%oky')a'@69car 8% y1 ami no,

het er oar yl am ] G Kb &R0 ik bt whC

6) al kyl am no, m%&?%@%%%%@%ﬁﬁcgﬁ Sggg/\?’t(e%‘ ﬁ‘gégmgiycar g%%”ﬁ@%?f%

6al kyl car bony¢ashaxyi merphelimi-hplcanbbomyand caboxdal kyl am nocar bonyl, (C1_

6al kyl ) 2am nocar bonyl , carboxy(Cl. 6) al kyl am nocar bonyl, cyano, hal ogen,
trifluoronmethyl, trifluoronethoxy, hydroxy, G .6alkylsulfonyl, and C1.

6al kyl sulsf onyl ami no; Thercompaleds dfadimriownpsie Rt hanulsriaestuekctsd bshithaugnip on t he

5, oo (5 A B a7

het er oar yl (G whdrain kil ph&1s1 Rlopanally Sebstitu®) itk @Ky to dhvetsebsiaskets i ndh&etnﬂé@l?lr yl oxy,
C6. i oaryl am no, heteroaryl am no; and wherein G 6a|kg| and G _6al ky
8

of aryl ( C1_6) asspreddipm the geup apipisticaote)atlkyll Cambkoxy Hydgralckanostense. t ut ed with
a substituent ﬁ&%qggﬁgﬁﬁﬁggb%ggwgﬁﬁﬁgﬂ&ggﬁg?%%ng of hydroxy, carboxy,
a

L .
C1-4alkoxycar%onyl, am no, Cl. yl am no, . 6al kyl ) 2am no,
am nocar bonyl, (C _4)al kyl am nocar bonyl, di (G _4)al kyl am nocar bonyl, aryl,

heteroaryl, arylam het er aaryl am no, arybkoxy. heteroaryloxy,

aryl (O 4) al Tcoxy,  anf omeraraal gpmd Mhersin i 5 pbsiuenicseitd Ghme gpun,
heteroaryl set&gise sModlogdieangrMuskgonsi sting of furyl, thienyl, pyrrolyl,
oxazolyl, thiazolyl, imdazolyl, pyrazolyl, pyridinyl, pyrimdinyl,
pyrazi nyl ,

8. The compounds of claim 1 wherein R? is hydrogen or methyl.

9. The compounds of claim 1 wherein R?is one to two substituents
independently selected from the group coﬁsisting of C¢alkyl, halogen, and aryl; wherein
aryl is optionally substituted with one to three substituents independently selected from
the group consisting of halogen, carboxy, aminocarbonyl, Ci.;alkylsulfonylamino, cyano,

hydroxy, amino, C, salkylamino, and (C,alkyl);amino.
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i ndol yl, isoindolyl, indolinyl, benzofuryl, benzothienyl, benzim dazolyl,
henzt hi azol yl , benzoxazol yl, quinolizinyl, quinolinyl, isoquinolinyl and
qgui nazolinyl; wherein R4 is optionally substituted with one to three R4l
substituents independently selected fromthe group consisting of (C

1.6)al kyl optionally substituted with amno. G _6al kyl am no, or

(G _6al kyl ) 2am no; (Cl-6)al koxy; phenyl (C1_6)al koxy; phenyl (G .

6) al kyl car bonyl oxy wherein Cl1-6 alkyl is optionally substituted with am no; a
non fused 5-nenbered- heteroaryl (Cl. 6) al kyl car bonyl oxy; a non fused
5-menber ed- heteroaryl ; hydraoxy; halogen;. api nosul fonyl :. forny] arni no;
aninocarggnyl; Cl _’M§§PW§P5\ﬁ¥ﬂ%@g}bgﬁ§?"%hgﬁgfﬁtvefg%yﬁPR§$%#§mgﬁFwonalIy
substitut ed wididttedtoiDthe Group cdiadtibabiy ARV INBromO/ and GheBd| whitkeim pignias

(G _6al kyl ) 2am nocar bonyl wherein each (C . 6)alkyl is optionally

substit ut ed wPRtPnalhy sybstiteted with RYg taifiraesubgiteants IBdapradenhnsplagtsd from the

het er ocycl y! ¢afBoBHsisHASIRhbe N BBHOGUS! dlboky? offmecabSEITARA Efhno.

nitrogen-containing ring and said heterocyclyf Is attached to the carbonyl
carbon via a nitrogen atom carboxy; or cyano; and wherein the phenyl

portion phenyl (Cl.6) al kyl carpbgnyl oxy_ i.s,30ptionall bstitute i th
Pe by o b e () aTRsSBNR SRR LNedi® R RRhe BNRL R SHIRS WHASHMC G ¢ oy
no nore than efdetdddion the Gloupabieysting ofaéthiluhepheal It vh&eintphkhy issoptiogalgr ( CL.

6al kyl ) 2am no; am ngsul fonyl : fornyl am no; am nocarbonyl ;

Cl. 6al kyl ani nE;‘H’é‘i‘tbtﬁaWty‘ ong élt.}‘@ﬁls %5”2'&%1“(4%&?%%9‘?1?“%@%@? BeEEIWI car bonyl ;
hydroxy; car bean¥istif ofRhRREMl cartBky. heteroaryl - contai ning substituent; R is a
substituent on a nitrogen atomof ring A selected fromthe group consisting
of hydrogen and Ci.4alkyl; R is hydrogen or O .6alkyl; R is hydrogen or

Ci_6alkyl; R and re | el f . onsi sting of
hydrogen?ﬁ'c i . 6al kyF,rheacgﬁab%%ﬁggpgﬁ{;{/%g?g@ﬁ@%%S?gTet%?H“ésﬁth\%gﬁé?}He\?lﬂgn Ra and Rb
are each other than hydrogen, R and Rb are optionally taken together with
';rgremglr ;(rjol ezog;gm E:Or :Aﬂlgf:h t"Flneeyco?nrpgun%Q%Pclai%t lt \‘;’}%}gg RE’ 2 afs%smugntfsélgc?edt o eight

from the group consisting of methyl and phenyl; wherein phenyl is optionally substituted
with one to two substituents independently selected from the group consisting of chloro and

carboxy.

14. The compounds of claim | wherein R'is Ce-10aryl optionally substituted with
one to three R*' substituents independently selected from the groupconsisting of (C;.
s)alkyl, (Ci.¢)alkoxy, phenyl(C,.¢)atkoxy; hydroxy; halogen; formylamino;
aminocarbonyl; C,salkylaminocarbonyl; (C,salkyl);aminocarbonyl;
heterocyclylcarbonyl wherein heterocyclyl is a 5-7 membered nitrogen-containing ring
and said heterocyclyl is attached to the carbonyl carbon via a nitrogen atom; carboxy; and
cyano,
provided that no more than one R*' substituent is formyfamino, aminocarbonyl, C,.
salkylaminocarbonyl, (C,.salkyl);aminocarbony!, heterocyclylcarbonyl, hydroxy,

carboxy. or a phenyl-containing substituent.
15. The compounds of claim | wherein RYis phenyl substituted with one to three

R*' substituents independently selected from the group consisting of (C|.3)alkyl, (C:.

s)alkoxy, phenyl(C,.3)alkoxy, hydroxy, C,.¢alkylaminocarbonyl, and aminocarbonyt;
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LisO  and pharmaceutically acceptable enantioners, diastereoners, racenates,
and salts thereof. 2. The conpounds of claiml wherein R is selected from

the group consisting of hydrogen, Cl-6alkyl, aryl (Cl-4)alkyl, and

het eroaryl (C1. 4) al kyl ; 154 wherein the aryl and heteroaryl portion of

aryl (G .4)al kyl and heteroaryl (C _4)alkyl are optionally substituted with
one to three R' substituents independently selected fromthe group

consi sting of Cl.6al koxy; heteroaryl optionally substituted with one to two
substitutents i ndependent |y selected fromthe group consisting of C _4al kyl,

G . 4al koxy, and carboxy; carboxy; ,C 4al koxycar bon G _4al koxycar bonyl oxy;
ani nocar bony| progjded t'ﬂé??(?'P%ﬁhWﬁRbéHW““e@gs GEW?%%I“D( Cani nocar bony! ;

hydr oxy( Cl1_6) I | wherein C6_I oaryl is
optionally su%ls”w Atlﬁllmé%ﬂ\%\nﬁ ﬁRgégéggﬁreu%l%hé@aﬁsg%@g%onyI

het erocycl yl carbonyl ; cyano halogen trifluoronethoxy; and hydroxy;

provi ded ,that no nor on ' et er@aryl t ubst.ituted with
one to twtéS C _4al kyfgh Ou Gﬁé)n 3“ ?EneremRQ r#lstﬁag%&?e% Hﬁe% ”O ein
C6_loaryl is @pﬂuhgmakyﬁ sub)slhmmumlﬁbnywommﬁmah@xyl ard cganon’-haiylsﬁbsymmbmhyl or
het erocycl yl carbonyl .” The compounds of wherein R ect ed from

t he group coné’PesTtolt%@ SthSt't“@ﬁS ff\ﬂaeeyg %7%%‘“ ths BFQUAICRYYYRg oﬁl'j‘ét}‘klyl and

furanyl (Cl-4) &lekiwky, 088 0xE6-! ()aryl, pyridinyl, and furanyl are
optionally substituted with one to three R substituents | ndependent |y
selected fromthe group consisting of C _3al koxy; tetrazolyl; carboxy; G _

4al koxycarbonyl ; am nocar bonyl; C1. 4al kyl am nocar bonyl ;

C _3al kyl,am nocar bon 4

hydr oxy( (56} 4) al kyl amylneo%ogr%o%cgﬁwﬁnp?gg% ;ﬂm gg)gglgﬁr%y e atetrh8|4npocgol oaryl is
optional |y sulbsthihydtoryl Gristlkylamimbeadyongl, oGimidedakonyicandaptiyhally substituted with

nor phol i n- 4- ylca n alogen and trifluoronethoxyl; provided that
no more than®0 {OQ ¥Tfthyw%ét'm%ngryl am nocar bonyl. 4 fie conpounds of claim!]

wherein R is sel ected fromthe group consi stl ng of phenyl (O‘ _3)al kyl,

pyri di nyl _3)al kyI and fur 3)al k wher ei n hen pyri di nyI and
furanyl ﬁse opti onal I "sq}ﬁ’é?t'i“fd‘%élg”w f‘%lerﬁﬂ Phepyl gebs F%Pted§uﬂ’§t4l O§LIAE s
icgdependent Ly withaly 8ok ed fLEIRph& e cabaR oPQﬁ'ﬁbc%'EBo'ﬂﬂl, &d ehdmlikPYhe L @hd &zol yl ,

positions with methyl substituents.

19. The compounds of claim | wherein R’ is hydrogen or methyl.

20, The compounds of claim | wherein R’is hydrogen.

21. The compounds of claim | wherein R®is hydrogen or methyl.

22. The compounds of claim | wherein R®is hydrogen.

23. The compounds of claim 1 wherein R’ is hydrogen or methy!.

24. The compounds of claim 1 wherein R’ is hydrogen.

25. The compounds of claim 1 wherein R*and RPare independently selected from

the group consisting of hydrogen and C,.salkyl; or, when R and RPare each other than
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6cycl oal kyl am nocar bonyl ; hydroxy(Cl_4)al kyl am nocar bonyl ;
C6_loaryl am nocarbonyl wherein C6_inaryl is optionally substituted with
carboxy or G . 4al koxycarbonyl: norpholin-4-yl carbonyl; chloro; fluoro;
trifluoronethoxy; G _4al koxycarbonyl: and carboxy; provided that no nore
than one R' is C6_ioarylam nocarbonyl. 155 5. The conpounds of claim!l
wherein R is phenylnethyl, pyridinylnmethyl, or furanyl nmethyl; wherein
phenyl, pyridinyl, and furanyl are optionally substituted with one to three
R1 ' substituents independently selected fromthe group consisting of

met hoxy; tetrazolyl: cyc|opropyl am nocarbonyl: (2-hydroxyeth-

1-yl ) am nocar Bskggen. fandhBxre &ptsalY takesHepsiea Nith decatitegep lataphiervdiich thedeny| i s
optionally su i it : iN= 4=yl onyl; and carboxy. 6.
The conpoundsmg%b%ﬁggﬂ$¥h“ﬁg?g?gpgéxrgqgﬁgﬁggfg?écnbggg'ected fromthe group
consi sting of hydrogen, G -4alkyl, hydroxy(Cr_4)al kyl, and

phenyl (Ci . 6) al koxy( G, _4)al kyl.: . wherein said enyl. is optionally. substituted
Bt one o tvio substTCHERES REANEGS R BrE R e BB b B Aot

consi sting of methy@Bal kyl, Cr. 3al koxy, hydroxy, cyano,:fluoro, chloro, brorno,
trifluoronethyl, and trifluoronethoxy. 7. The conpounds of claiml| wherein R2
is a substituent selected fromthe group consisting of hydrogen and

Cl. 4al kyly7, 8 The compRuBRBods 6f AAiM | wiRGH RP 4hd/R2 alealV R RGRR. OF nethyl . 9,
The conpounds of claim1l wherein R3 is one to two substituents independently
selected fromthe group consisting of G _6al kyl, hal ogen, and aryl; wherein
aryl is optionally substituted with one to three substituents independently
selected from the group consisting of hal ogen, carboxy, am nocarbonyl,

Cr- 3al kyl sul fonyl am no, cyano, hydroxy, am no, G _3al kyl am no, and

(G _3al kyl ) 2am no. 6 10. The ounds of claiml ej IS one to two
subst it ueft s indepe%@@ﬁ?Wﬁm"gépﬁgf dlWﬁ&ﬁ?Wﬁ%"@ngﬂqﬁgﬁéiggﬁﬁgs G . 3al kyl ,
bromo, and phemfgurabigr €i n phenyl is optionally substituted with one to

t hree substituents independently selected fromthe group consisting of
chl oro, fluoro, iodo, carboxy, am nocarbonyl, and cyano. 11. the conpounds of

claiml whgerein R3 Lﬁwqgﬁ%%ﬂv%ggﬂaHgi%h&%ggaﬁnkgggg&QdentIy sel ected from

t he group consi sting of enyl ; erel n phenyl is optionally
30. A compound of Formula (la):
RZ
1
R\N a R
N)
Ra/N\Rb

Formula (fa)

wherein:

R'is selected from the group consisting of hydrogen, Cy.¢alkyl, aryl(C;.4)alkyl, and
heteroaryl(C,.4)alkyl;

wherein the ary! and heteroaryl portion of aryl(C,.s)alkyl and heteroaryl(C,_4)alkyl are
optionally substituted with one to three R'' substituents independently selected from
the group consisting of C.salkoxy; heteroary! optionally substituted with one to two
substituents independently selected from the group consisting of C.4alky!, C;.
sjalkoxy, and carboxy; carboxy; Cj.salkoxycarbonyl; C;.4alkoxycarbonyloxy;

aminocarbonyl; C_4alkylaminocarbonyl; Cs.ecycloalkylaminocarbonyl; hydroxy(C,.
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substituted with one to three substituents independently selected fromthe
group consisting of chloro and carboxy. 12. The conpounds of claim| wherein
at | east one R3 substituent is phenyl. 13. The conpounds of claimI| wherein
R3 is a substituent selected fromthe group consisting of methyl and phenyl;
wherei n phenyl is optionally substituted wth one to two substituents

i ndependently sel ected fromthe group consisting of chloro and carboxy, 14.
The conpounds of claiml wherein R4 is C6.laaryl optionally substituted with
one to three R4l substituents independently selected fromthe groupconsisting

of (Cl_ 3)alkyl, (Cl-6)alkoxy, phenyl (CL.6)al koxy; hydroxy; hal ogen;

f or myl ami no; aﬂaﬁg@é{‘r"ﬁ%ﬁryf’?ﬁéiﬁ:‘Baéﬁﬂ%l"é?ﬁ%%fQV%ﬁQF?-'Oafy' ‘SOP{'O”aﬁY .

(C1. 6al kyl ) 2am RaaLRARYIt cardd®y BF OCHKbYYcGAbRAMEteryel RuBoRBt hReYCl Yl is a
5-7 nmenbered nitrogen-containing ring and said heterocyclyl is attached to

t he carbonyl cahplegeny irgluaramethosyeand by dmy: ervisisd fhat emaorediaarme Rorigvi ded t hat
no nore than on ' g s of M ] : /l~, CL.
(,aIkylaninocar@gﬁﬁ%?ﬁygﬁg%ﬁyﬁg%? Eﬁfﬁgg%%bonyﬁ?A%g%g?%%9%P§¥éé]bonyI,

hydr oxy, car boxprylouinacapfenyhecam€aioay hig opticpslly fubstitoted ¥#5h carbexycwifhounds of
claiml wherein R4 is ghegyl substituted wth one to three RJ1 substituents
i ndependent | y sdt 6XYEHOPYEHRF PHEOHOIFTBNsi sting of (C 1.3)alkyl, (CL.

3) al koxy, phenyl (C1-3)al koxy, hydroxy, Cl.6al kyl am nocarbonyl, and

am nocar bonyl ; , 157 provided that ngo nore than one R4l substituent is

ami nocar bony! R’ ietelectgshfrany the graupcar voing of hydjegemsiy-«alkyl, bydpratyidadehead ni ng

substituent. 16.,,JR&cCOMROMREsS, QkyiCl @i m | wherein R4 is phenyl substituted at
the 4-position 'wth hydroxy, Cl-3alkylam nocarbonyl, or am nocarbonyl,

art d" opt i onal wpersuissidiphertyéi opfierally sehstituted tilh one bsstiviotsulestitus ns irdlepraderdlt | y
selected fromt onsi st i f t hyl t hoxy.. and bhenzyl oxy. 17
The conpounds ogaggéfﬁgp%Wﬁgwgfﬁngﬂ%ﬁSFEHS%VFC@%@%??“ﬁ?&ﬁyépaWh@X%pposition
wi th hydroxy, Cthided, kydhaniriimesiteeiyyland oifluamietoay;bonyl , and optional |y
substituted with one to two nethyl substituents. 18. The conpounds of claim
| wherein R4 is phenyl substituted at the 4-position

R’ is one to two substituents independently selected from the group consisting of C,_
ralkyl, halogen, and aryl; wherein aryl is optionally substituted with one to three
substituents independently selected from the group consisting of halogen, carboxy,
aminocarbonyl, C|;alkylsulfonylamino, cyano, hydroxy, amino, C,_salkylamino, and

(Cisalkyl);amino;

R'is Cs toaryl optionally substituted with one to three R*' substituents independently
selected from the group consisting of (C.3)alkyl, (C.¢)alkoxy, phenyl(C,.c)alkoxy:;
hydroxy: halogen; formylamino; aminocarbonyl; C,_galkylaminocarbonyl; (C,.
salkyl,aminocarbonyl; heterocyclylcarbonyl wherein heterocyclyl is a 5-7 membered
nitrogen-containing ring and said heterocyclyl is attached to the carbonyt carbon via a
nitrogen atom; carboxy, and cyano;

provided that no more than one R* substituent is formylamino, aminocarbonyl, C.
salkylaminocarbonyl, (C.salkyl);aminocarbonyl, heterocyclylcarbonyl, hydroxy,

carboxy, or a phenyl-containing substituent.

R’ is hydrogen or methy!;
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wi t h hydroxy, C1-3al kyl am nocarbonyl, or am nocarbonyl, and substituted at
the 2- and 6- positions with nethyl substituents. 19. The conpounds of claim
| wherein R5 is hydrogen or nethyl. 20. The conpounds of claim| wherein R5
i s hydrogen. 21. The conpounds of claim| wherein R6 is hydrogen or nethyl.
22. The conpounds of claim| wherein R6 is hydrogen. 23. The conpounds of
claiml wherein R is hydrogen or nethyl. 24. The conpounds of claim!]
wherein R is hydrogen. 25. The conmpounds of claim1 wherein Wand Rb are

i ndependently selected from the group consisting of hydrogen and d - 3al kyl ;
or, when Ra and Rane eagh o# r than 158 hydrogen, Rb are optionally
taken toget heR #idtHh afgiadspes eagéhyda%m G- mm/bﬁnméyR %ndeR abet%c'a?tflgré i to

forma five to SgVRBATRARRS EThiBRRANE thicentddther @ fih thIQﬁro%@MQHQS‘%h% claiml
wherein Wand Rb are i ndependent |y hydrogen or nethyl he conpounds of

cl ai m 1 wher ei n tReyaanelbdh atiackedtadbrmhaytivegg eqven aembanaéd mooeqyolimadize; of cl ai m | t hat
are present in their RR SS, RS, and SR configurations. 29. The conpounds of
claiml in their S 'S configuration. 30. A conpound of Formula (la): RZ RN
, R3 R4 0 RsamkbphabhbdaixicaHpadtaptablé bightiondis dedsteicoRersi sicardt@cirgidaky om t he group
consi sting of hyg ogen, Cl-6al kyl, aryl (ClA)alkyl, and heteroaryl (Cl

4) al kyl ; wher ei rf ~aryl and heteroaryl’ portion ofaryl (C _4)al kyl and
heteroaryI(C1_4)aIkyI are optionally substituted with one to three R 1
substituents independently selected from the group consisting of G _6al koxy;
het eroaryl optionally substituted with one to two

31. A compound of Formula (Ia) wherein:

R'is selected from the group consisting of C.10ary}(C .a)alkyl, pyridinyl(C,.4)alkyl, and
furanyl(Ci.q)alkyl; wherein Ce.joaryl, pyridinyl, and furanyl are optionally substituted
with one to three R'' substituents independently selected from the group consisting of
Ci;alkoxy; tetrazolyl; carboxy; Ciaalkoxycarbonyl; aminocarbonyl; C.
salkylaminocarbonyl; C|.salkylaminocarbonyl; Cs.scycloalkylaminocarbonyl;
hydroxy(C.4)alkylaminocarbonyl; Ce.iparylaminocarbonyl wherein Cq.jparyl is
optionally substituted with carboxy or C,.4alkoxycarbonyl; morpholin-4-ylcarbonyl;
cyano; halogen; trifluoromethoxy; C,.4alkoxycarbonyl; or carboxy; provided that no

| . .
more than one R'' is Cg.10arylaminocarbonyl;

R%is hydrogen or C,.qalkyl,

R’ is one to two substituents independently selected from the group consisting of C,.
salkyl, bromo, and phenyl; wherein phenyl is optionally substituted with one to three
substituents independently selected from the group consisting of chloro, fluoro,

carboxy, aminocarbonyl, and cyano;
R*is pheny] substituted with one to three substituents independently selected from the

group consisting of (C,.3)alkyl, (C,.3)alkoxy, phenyl(C.3)alkoxy, hydroxy, C,.

salkylaminocarbonyl, and aminocarbonyl; provided that no more than one R*
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substituents independently selected fromthe group consisting of C _4al kyl.
G 4al koxy, and carboxy; carboxy; G . 4al koxycarbonyl;

Cl. 4al koxycar bonyl oxy; am nocarbonyl; G . 4al kyl am nocar bonyl ;

C3. 6¢cycl oal kyl ai n i nocar bonyl; hydroxy(G . 159 6)al kyl am nocar bonyl ;

C6_| oaryl am nocar bonyl wherein C6_ioaryl is optionally substituted with
carboxy or Cl1. 4al koxycarbonyl; heterocyclyl carbonyl; cyano; hal ogen;
trifluoromethoxy; and hydroxy; provided that no nore than one R 1 is
heteroaryl (optionally substituted with one to two G .4alkyl substituents);
Cb_ | oarylam nocarbonyl wherein C6-loaryl is optionally substituted with
carboxy or Cl éakl’s%‘)‘?g}tc'é?'l}ﬁ'ﬁ%rb%'ﬂhgu A kyARinsrraRy oiviroxyrer g rbeaydt ect ed from
t he group consi %htggm%fsum,gfe en, Cl.4alkyl, hydroxy(C 1_4)al kyl, and

phenyl (G -6) al koxy(C _4) al yI wherein said phenyl is optionally substituted
with one to two substi tuents |ndependently sel ected fromthe group

consi sting of R hgﬁjg , Cl.3al koxy, hydroxy, cyano, fluoro, chloro, brono,
trifluoromnet hyI d°tFi I uor onet hoxy; R3 is one to two substituents

i ndependent |y sel ected fromthe group consisting of-C (,alkyl, hal ogen, and
aryl; wherein @rd sl S .optio aII ubstitu d with one to three substituents
i ndependent | y e84 AE(D erp8 ‘?ﬁﬁb%‘Bﬁt sting of hal ogen, carboxy,

am nocar bonyl, G _3al kyl sul fonyl am no, cyano, hydroxy, am no, G .3al kyl am no,
and (Cl-3alkyl)2amno; R4 is Ch_loaryl optionally substituted with one to
three R41 substituents independent]ly selected fromthe group consisting

of (CL. 3) al kyl 2"{ GI2YaFH6RY, aptratyie( eﬁnm'aﬁfrkosévsterewyerﬁoﬂmﬁ p.0gh;salts

fornyl am no; ampQgar bonyl ; Ci _6al kyl am nocar bonyl ; (Cl.

6al kyl ), am nocar bonyl ; heterocyclyl carbonyl wherein heterocyclyl is a 5-7
menbered nitrogen-containing ring and said heterocyclyl is attached to the
carbonyl carbon via a nitrogen atom carboxy; and cyano: provided that no
nore than @ne R41 su}qagmbmatofp(s“ﬁuqy(wlv@memo, am nocar bonyl, Cl1_

6al kyl am nocar bonyl c$Cl 6al kyl ) 2am nocar bonyl , heterocycl {yyl car bonyl ,

hydroxy, car Efoié;ﬁe‘e@P ﬁo'ﬂﬁf@rﬂf‘l"lpcf@ﬁ%lﬁlﬂﬂPﬁ@f‘eﬁnlﬂéltﬂ%”tvérﬁyfldmi( s H¥raden or

met hyl; 160 furanyl(C.3)alkyl; wherein phenyl, pyridinyl, and furanyl are optionaily substituted
with one to three R'' substituents independently selected from the group consisting of
is Ci.salkoxy; tetrazolyl, Cs.¢cycloalkylaminocarbonyl; hydroxy(C.
s)alkylaminaocarbonyl; Ce.jparylaminocarbonyl wherein Ce.oaryl is optionally
substituted with carboxy or C;.salkoxycarbonyl; morpholin-4-ylcarbonyl; chloro;
fluora; trifluoromethoxy; methoxycarbonyl; and carboxy; provided that no more than

one R'" is Cq. parylaminocarbonyt;

R?is hydrogen or methyl;

R’ is one to two substituents independentty selected from the group consisting of methy!
and phenyl; wherein phenyl is optionally substituted with one to three substituents
independently selected from the group consisting of chloro and carboxy;

R* is phenyl substituted at the 4-position with hydroxy, C,.salkylaminocarbonyl, or

aminocarbonyl, and optionally substituted with one to two substituents independently

selected from the group consisting of methyl, methoxy, and benzyloxy;
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R' and Rb are independently hydrogen or G _3al kyl; or, when Ra and Rh are
each other than hydrogen, Ra and Rb are optionally taken together with the
nitrogen atomto which they are both attached to forma five to seven
menber ed nonocyclic ring; and pharnmaceutically acceptabl e enanti oners,

di astereoners; r'acemates, and salts thereof. 31. A conpound of Fornula (Ia)
wherein: R is selected fromthe group consisting of C6 loaryl (Cl4)al kyl,
pyridinyl (Cl-4)al kyl, and furanyl (Cl_4)al kyl; wherein Cb. loaryl, pyridinyl,
and furanyl are optionally substituted wth one to three R' substituents

i ndependently sel ected fromthe group consisting of C _3al koxy; tetrazolyl;
carboxy; C _3BIREXYE&bonyl ; ani nocarbonyl; G _ 4al kyl ani nocar bonyl ;

Cl. 3al kyl am nocar bonyl ; C3_bcycl oal kyl am nocar bony 1;
hydroxy(G _4) al kyl am nocar bonyl ; C6-i oaryl am nocar bonyl wherein C6_loaryl is
optional | y suBsandRieedadi idragamboxy or G . 4al koxycar bonyl ;

nor phol i n-4-yl carbonyl; cyano; hal ogen; trifl uoronethoxy;

C _4al koxycar bonyl ; or carboxy; provided that no nore than one R 1 is
C6_loaryl am nocarbonyl; R2 is hydrogen or C .4alkyl; R3 is one to two
substituents amidepandentikallyseteeptield émaotiondie dingeporoansirstnags,0indCkalts ; al kyl ,
brono, and phengl; ﬁherein phenyl is optionally substituted with one to three
substituents i nd&pEnhdent|y sel ected fromthe group consisting of chloro,
fluoro, carboxy, am nocarbonyl, and cyano; R4 is phenyl substituted with one
to three substituents independently selected fromthe group consisting of
(G _3)al kyl, (C1.3)al koxy, phenyl (Cl1_3)al koxy, hydroxy, G _

6al kyl am nocar bonyl, and am nocarbonyl; provided that no nore than one R4l
161 substixuent is akicoopambecptdingdd chirh RY Waereind ar fhenylnethlglydr oxy, or a

A N e
di ast er eoner s s bkRGREMIMDNe BNtHres Rl' tsEbstituaRts @RkpendentlyAcRaBPRYAGs BE glogp mul a (1 a)
wher el n: consisting of methoxy, tetrazolyl, cyclopropylaminocarbonyl, (2-hydroxyeth- |-

ylYaminocarbonyl, phenylaminocarbonyl wherein phenyl is optionally substituted with

carboxy, morpholin-4-ylcarbonyl, methoxycarbonyl, and carboxy; provided that no more

than one R'' is phenylaminocarbonyl.

34. A compound according to claim 32 wherein R* is pheny! substituted at the 4-
position with hydroxy, C.;alkylaminocarbonyl, or aminocarbonyl, and optionally

substituted with one to two methyl substituents.

3s. A compound according to claim 32 wherein R* is pheny| substituted at the 4-
position with hydroxy, C;.;alkylaminocarbonyl, or aminocarbonyl, and substituted at the

2- and 6- positions with methyl substituents.

36. A compound of Formula (Ib)
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R is selected fromthe group consisting of phenyl (G _3)al kyl,

pyridinyl (G .3)al kyl, and furanyl (G _3)al kyl; wherein phenyl, pyridinyl, and
furanyl are optionally substituted wth one to three Rl substituents

i ndependently selected fromthe group consisting of is G _3al koxy;
tetrazolyl, C3.6cycloal kyl am nocarbonyl; hydroxy(Cl. 4)al kyl am nocar bonyl ;

C6. i oaryl am nocar bonyl wherein C6_ioaryl is optionally substituted with
carboxy or Cl. 4al koxycarbonyl ; norpholin-4-ylcarbonyl; chloro; fluoro;
trifluoronethoxy; methoxycarbonyl; and carboxy; provided that no nore than
one R' is C6_ioarylamnocarbonyl; R- is hydrogen or nethyl; R3 is one to two
substituents independently sel ected fyomfth Up consisting of nethyl and
phenyl ; wherein phenyl is optionally sb tuted with one to three
substituents independently selecte m t »@up consisting of chloro and
carboxy; R4 is phenyl substit
C _3al kyl am nocar bonyl, or a
one to two substituents indep entky “gel ected fromthe group consisting of
net hyl , methoxy, and benzyloxXy; 162 R is hydrogen; R and Rs are each
hydrogen; and pharnaceutical |y accepimblagitgnanti oners, diastereorners,
racemates, and salts thereof. 33. A conmpound according to claim 32 wherein
R1 i s phenyl net hyl, yridi nyl met hyl, or furanyl net hyl; wherein phenyl,

p
pyridinyl, andnfdhditlo alo% ORLRONFELYR’, RURSThf R Gk aygme&gﬁseﬁe&eh Boge Rt
substituents independently Selected fromis the grou corsi sting of methoxy,
tetrazol yl, cyelgoppepydiqmgdcar bonyl, (2-hydroxyeth-1- yl)am nocarbonyl,
phenyl am nocar bonyl wherein phenyl is optionally substituted with carboxy,
nmor phol i n- 4-yl carbonyl, net hoxycarbonyl, and carboxy; provided that no nore
than one R ' is phenyl am nocarbonyl. 34. A conpound according to claim 32
wherein R4 is phenyl substituted at the 4- position w th hydroxy,

G . 3al kyl am nocaghonyl, orgam nocgpibonyl p3-andgeptional by subskifpited wth
one to two ﬂEThY&‘SUbSTfTUEﬁTS“"35—ﬁﬁ_CUﬂpUUﬂg_aCCUrdfﬂg“tU*CfafﬂT32 wher ei n

R4 is phenyE_substituted at thé 4-

Aminocarbonyl- 2,6-dimethyl-4-
phenylmethyl methy! phenyl H H aminocarbony!| H
2-Cyano-phenyli 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbonyl H
2-Bromo-phenyl 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbony!| H
3-Carboxy-4-
methoxy-phenyl
methyl methyl phenyl H H 4-aminocarbonyl H

3-Carboxy-4-
methoxy-phenyl

methyl H phenyl H H 4-aminocarbonyl H
3-Carboxy-4-
methoxy-pheny| 2,6-dimethyl-4-
methyl H phenyl H H aminocarbonyl H
3.
Methoxycarbonyl-
4-methoxy- 2,6-dimethyl-4-
phenylmethy! H phenyl H H aminocarbonyl H
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position wi th hydroxy,
substituted at the 2-

/I R

phenyl

is 0 a

G - 3al kyl am nocar bonyl ,
and 6- positions with nethyl
conmpound of Forrmula (IDb)
(I'b) wherein L,
dependently selected from
2- Am nocar bonyl -
am nocar bonyl |1
am nocar bonyl
am nocar bonyl
4- am nocar bonyl
4- am nocar bonyl

nd R,

11 H_ani nB¢ar bonyl B

or am nocar bonyl ,
substi tuents.
163 RRNR3-1 N/ NR3-2 Rs R1RaRb Fornula

and
36. A

R2, R3-1, R3-2, R5, Ra, Rb, and R41 are

t he group consisting of:
2, 6-di net hyl
2- Cyano- phenyl
H 2- Br onp- phenyl
H 3-Carboxy-4 mnet hoxy- phenyl

H 3-Carboxy-4 net hoxy-phenyl
H 3 -C arbo Xy-4

thoxy phenl
-3 NBFﬁoxvd&rbonR¥

-4- phenyl net hyl nethyl phenyl HH
2, 6-di methyl -4 methyl nethyl phenyl HH
2, 6-di net hyl -4- nethyl nethyl phenyl HH
met hyl nethyl phenyl HH
methyl |1 phenyl HH
2, 6- dlnethyl 4- nethyl

4- metMoxy- 2, BUdR'met hyl -

3-(1 H-tetrazol-5-
yl}-4-methoxy-
phenylmethy|

-

3-
phenylmethyi

3-Methoxy
carbonyl-
phenylmethyl

3-Carboxy-
phenylmethyl

3-Carboxy-
phenylmethyl

4-Carboxy-
phenylmethy!

3-Methoxy-4-
carboxy-
phenylmethyl

3.4-Dihydroxy-
phenylmethyl

Piperidin-4-
yimethyl

3-Methoxy
carbonyl-4-
methoxy-phenyl
methyl

3-Carboxy-4-
methoxy-
phenylmethyl

methy|

Methoxycarbonyi-

methyl

methyl

methyl

methy!l

methyl

methyl

methyl

methyl

methyl

methyl

phenyl

phenyl

naphthal
en-1-yl

naphthal
en-1-yl

4-chloro
phenyl

naphthal
en-1-yl

phenyl

phenyl|

phenyl

phenyl

pheny|
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Me

2,6-dimethyl-4-
aminocarbony|

2,6-dimethyl-4-
aminocarbonyl

2,6-dimethyl-4-
aminocarbonyl

2,6-dimethyl-4-
aminocarbony!

2,6-dimethyl-4-
aminocarbonyl

2,6-dimethyl-4-
aminocarbonyl

2,6-dimethyl-4-
aminocarbonyl

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
aminocarbonyl

2,6-dimethyl-4-
aminocarbonyl

R R2 R3-1 R3-2 R5 R4’

H

Ra



.

phenyl net hyl H phenyl H H am nocarbonyl H 164 R R2 R3-1 R3-2 RS R' Rn / R
3-(1 Htetrazol-5 yl)-4-nmethoxy- 2,6-dinethyl-4- phenyl nethyl nethyl phenyl H
H am nocarbonyl H 3 Methoxycarbonyl - 2, 6-di net hyl -4- phenyl net hyl net hyl
phenyl H H am nocarbonyl H 3-Methoxy carbonyl- naphthal 2, 6-dinethyl-4-
phenyl met hyl nethyl en-1-yl H H am nocarbonyl H 3-Carhoxy- napht hal

2, 6-di met hyl -4- phenyl nethyl nethyl en- | -yl H H am nocarbonyl H 3-Carhoxy-
4-chl oro 2, 6-di net hyl -4- phenyl met hyl met hyl phenyl Me H am nocarbonyl H

4- Car boxy- napht hal 2, 6-di net hyl -4- phenyl net hyl nethyl en-1-yl HH

am nocar bonyl H 3-Methoxy-4 carboxy- 2, 6-dinmethyl-4- phenyl net hyl nethyl
phenyl H H am nocarbonyl H 3, 4-Di hydroxy- 2, 6-di net hyl-4- phenyl net hyl

met hyl phenyl H H hydroxy H Piperidin-4- 2.6-dinmethyl-4- ylnmethyl nmethyl
phenyl H H hydroRY H 3- MRhoxy cRBRfbonylR%”- nRf hoxy- pietyl 2, 6RHiRfet hyl - 4-
met hyl nethyl phenyl H H am nocarbonyl H 3-Carboxy-4 nethoxy-

2, 6-di met hyl 3 4Dimethoxy- 3-bromo 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
3,4-Dimethoxy- 3-carboxy 2,6-dimethy]-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
benzyl
3,4-Dimethoxy- oXy 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
3-amino
3,4-Dimethoxy- carbonyl 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
3.4-Dimethoxy- 3-cyano 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
quinox 2,6-dimethyl-4-
Isopropyl H alin-8-yl Me H hydroxy H
3,4-Dimethoxy- 2-bromo 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
3.4-Dimethoxy- 2-cyano 2,6-dimethyl-4-
phenylmethyl methy| phenyl H H aminocarbonyl H
2-amino
3.4-Dimethoxy- carbonyl 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
3.4-Dimethoxy- 2-carboxy 2,6-dimethyi-4-
phenylmethyl methy! phenyl H H aminocarbonyl H
3.4-Dibenzyloxy- 2,6-dimethyl-4-
phenvimethyl methy! phenyl H H hydroxy H
[1,3]benzo 2,6-dimethyl, 4-
dioxal-5-yl methyl phenyl H H hydroxy H
4-Methoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
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phenyl net hyl

met hyl

phenyl

H H am nocar bonyl

H 165 R1 R2 R3-1 R3-2 Rs Rai

H

R' / Rn 3, 4-Di nethoxy- 3-brono 2, 6-di nethyl-4- phenyl net hyl nethyl phenyl
H am nocar bonyl H 3, 4-Di nmet hoxy- 3-carboxy 2, 6-di net hyl -4- phenyl net hyl
met hyl phenyl H H am nocarbonyl H benzyl 3, 4-D nethoxy- oxy 2, 6-dinethyl -
phenyl net hyl nethyl phenyl H H hydroxy H 3-am no 3, 4-D net hoxy- carbonyl
2, 6-di met hyl - 4- phenyl net hyl nethyl phenyl H T-1 am nocarbonyl H
3. 4-Di net hoxy- 3-cyano 2, 6-di net hyl - 4- phenyl net hyl nethyl phenyl HH
am nocar bonyl H qui nox 2, 6-di nmethyl-4- |sopropyl Halin-8-yl Me H hydroxy H
3, 4- D net hoxy- 2-brono 2, 6-di net hyl - 4- phenyl net hyl nethyl phenyl HH
am nocar bonyl H 3, 4-Di net hoxy- 2-cyano 2, 6-di net hyl -4- phenyhnet hyl net hyl
phenyl H H am nogarbonyl H? 2-am gé! 3. 4- et Qpxy- cargonyl 2, = dinet hyl -
phenyl nmet hyt nerhyi phenyl— H H am nocar bonyl H 3, 4- Ljnetnoxy Z-Car boxy
2, 6-di net hyl - JPWQ nylnethyl nethyl phenyl HH an1? g9q4l 11
3,4-Di henzylo ¥ 151 ld netq% Fhep hyl thy :iPﬂy H H;pydroxy H r
|, 3] benzo 2,PSWRefHyI ! éloxg t hy pheny hydr o
4-thhoxy- 2, 6- dlnethyl-4- i
3.4-Dimethoxy- 2,6-dimethyl-4-
phenylmethyl methy! phenyl H H hydroxy H
3,4-Dimethoxy- 2,6-dimethyl-4-
phenyimethy| H phenyl H H hydroxy H
4-methy]
carbonyl 2,6-dimethy]-4-
Isopropyl H phenyl H H hydroxy H
3-fluoro, 4-
carboxy- 2,6-dimethyl-4-
isopropy! H phenyt Me H hydroxy H
2-phenyl-
ethyl 2,6-dimethyl-4-
Isopropyl H en-1-yl Me H hydroxy H
4-hydroxy
methyl 2,6-dimethyl-4-
[sopropyl H phenyl Me H hydroxy H
2,6-dimethyl-4-
Benzhydryl H phenyl H H hydroxy H
4-cyano 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
4-trifluoro
methyl 2,6-dimethyl-4-
Benzyl methyl phenyl H H aminocarbony!l H
3-trifluoro
methoxy 2,6-dimethyl-4-
Isopropy!| H phenyl Me H hydroxy H
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phenyl net hyl
3- Met hoxy- 2, 6-di net hyl -4- phenyl net hyl

met hyl

phenyl

2, 4- Di met hoxy- 2, 6-di net hyl -4- phenyl et hyl

car bonyl

2, 6-di et hyl - 4-
2, 6-di net hyl - 4-

3, 4- Di net hoxy- 2, 6-di net hyl -4- phenyl net hyl
2, 6-di net hyl -4- |sopropyl H phenyl
carboxy- 2, 6-di nethyl -4- |sopropyl H phenyl
| sopropyl H en-I-yl
| sopropyl H phenyl

H phenyl
hydr oxy |11

am nocar bonyl

hydroxy H

nmet hyl

met hyl

H phenyl

phenyl

phenyl

Me H hydroxy H 2-phenyl

| sopr opyl

H phenyl

Me H hydroxy H 4-hydroxy nethyl
Me H hydroxy H 2, 6-dinmethyl-4 Benzhydryl
H H hydroxy H 4-cyano 2, 6-di net hyl - 4-

4-trifluoro nethyl

2, 6-di met hyl - 4- Benzyl
HRrB-trifluge®o net hpky 2, ¥ neghyl - 4-

nmet hyl
Iopr opyl gH @henyl

phenyl

Isopropyl

Isopropyl

fsopropyl

Isopropyl

3-Carboxy-
phenylmethyl

4-Carboxy-
phenylmethyl

4-Carboxy-
phenyimethyl

4-Methoxy
carbonyl-
phenylmethy|

3-Methoxy
carbonyl-
phenylmethyl

I-Benzyloxy
carbonyl-
piperadin-4-
ylmethy!

Furan-2-yl
methyl

4-triftuoro
methoxy
H phenyl Me
3-methane
sulfony!
amino
H phenyl Me
4-(2-carboxy
ethyl)
H phenyl Me
3-amino-5-
carboxy
H phenyl Me
methyl phenyl H
methyl phenyl H
methyl pheny! H
methyl phenyl H
methyl phenyl H
methyl phenyl H
methyl phenyl H

168

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
carboxy

2,6-dimethy}-4-
aminocarbony|

2,6-dimethyl-4-
aminocarbonyl|

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-
hydroxy

H H hydroxy H 166 R2 R3-' R3-2 R R41 R' /| R’
H H hydroxy H
H H hydroxy H
H H hydroxy H

H H hydroxy H 3-fluoro.

4- e
4

t hyl

et hyl

Me H

H H

Me H



167 R RR RI-1 R3-2 R R41 R/ R 4-trifluoro nethoxy 2,6-dimnethyl-4-
| sopropyl H phenyl Me H hydroxy H 3-nethane sulfonyl amno 2, 6-dinethyl-4-
| sopropyl H phenyl Me H hydroxy H 4-(2-carboxy ethyl) 2,6-dinethyl-4-
| sopropyl H phenyl Me H hydroxy H 3-am no-5 carboxy 2, 6-di nethyl -4-
| sopropyl H phenyl Me H hydroxy H 3-Carboxy- 2, 6-dinethyl-4- phenyl net hyl
nmet hyl phenyl H H hydroxy H 4-Carboxy- 2, 6-dinmethyl-4- phenyhnethyl nethyl
phenyl H H carboxy H 4-Carboxy- 2,6-dinmethyl-4- phenyl methyl nethyl phenyl
H am nocar bonyl H 4-Methoxy carbonyl- 2,6-dinethyl -4- phenyl net hyl net hyl
phenyl H H am nocarbonyl H 3-Methoxy carbonyl- 2,6-dinethyl-4- phenyl net hyl
nmet hyl phenyl H H hydroxy H | -Benzyl oxy carbonyl - piperadin-4-
2, 6-di net hyl -4- yl nethyl nefhyl phenyl H ]l hydroxy H
yl-4- yimethyl ‘methyl phepyl H Il hydroxy H S
Furan-3-yl 2,6-dimethyl-4-
methyl methy]l phenyl H H hydroxy H
Cyclohexyl 2,6-dimethyl-4-
methyl methyl phenyl H H hydroxy H
Pyridin-4-y| 2,6-dimethyl-4-
methyl methyl pheny] H H hydroxy H
4-chloro 2,6-dimethyl-4-
methyl phenyl Me H aminocarbony!|
3-fluoro 2,6-dimethyl-4-
methy] phenyl H H aminocarbony]
3-cyano 2,6-dimethyi-4-
Isopropyl H phenyl Me H hydroxy
2,5-difluoro 2,6-dimethyl-4-
[sopropy! H phenyl Me H hydroxy
4-methane
sulfonyl 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy
benzyl
oxy 2,6-dimethyl-4-
methyl phenyl H H aminocarbony]|
2,6-dimethyl-4-
Isopropyl H Br Me H hydroxy
4-dimethyl
amino 2,6-dimethyl-4-
Isopropy! H phenyl Me H hydroxy
3-dimethyl
amino
carbonyl 2,6-dimethyl-4-
Isopropy! H pheny! Me H hydroxy
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Duran-2-yl 2,6-dinethyl -4 nethyl nethyl phenyl HH hydroxy H 168 R R2 R3'

R3-2 R5 R41 RI/Rh Furan-3-yl 2,6-dinethyl-4 inethyl nmethyl phenyl HH

hydroxy H Cycl ohexyl 2,6-dinmethyl-4- nethyl nmethyl phenyl H H hydroxy I

Pyridin-4-yl 2,6-dinethyl-4- nmethyl methyl phenyl HH hydroxy Ii 4-chloro

2, 6-di net hyl -4 Benzyl nethyl phenyl Me H am nocarbonyl i 3-fluoro

2,6-dimethyl -4 Benzyl nethyl phenyl H H am nocarbonyl H 3-cyano

2, 6-di methyl -4- Isopropyl H phenyl Me H hydroxy H 2,5-difluoro

2, 6-di net hyl -4- Isopropyl H phenyl Me H hydroxy H 4-nethane sul fonyl

2, 6-di met hyl -4- Isopropyl H phenyl Me H hydroxy H benzyl oxy 2, 6-di nethyl -4-

Benzyl nethyl phenyl H H am nocarbonyl H 2,6-dinethyl-4 Isopropyl HBr Me H

hydroxy H 4-di net hyl am no 2,6-dippthylié- Isgpropyl ﬁlphenyl Me H hydroxy H
i i R R

3-di net hyl _ani noR' R’ R R R'/R"
3-hydroxy 2,6-dimethyl-4-
[sopropyl H phenyl Me H hydroxy H
4-amino
carbonyl 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
3-chloro 2,6-dimethyl-4-
[sopropy! H phenyl Me H hydroxy H
2,4-difluoro 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
3-methane
sulfonyl 2,6-dimethyl-4-
Isopropy! H pheny! Me H hydroxy H
3-amino
carbonyl 2,6-dimethyl-4-
Isopropy! H phenyl Me H hydroxy H
4-trifluoro
methyl 2,6-dimethyl-4-
Benzy]l methyl phenyl Me H aminocarbony!| H
3.4-Dimethoxy- 2,6-dimethyl-4-
phenylmethyl methy] phenyl H H aminocarbonyl H
4-fluoro 2,6-dimethy!-4-
Benzyl methyl phenyl H H aminocarbony| H
4-Dimethylamino- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H Me hydroxy H
4-Methylamino- 2,6-dimethyl-4-
phenyimethyl methyl phenyi H H hydroxy H
4-Methylcarbonyl
amino-phenyl 2,6-dimethyl-4-
methy! methyl phenyl H H hydroxy H
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carbonyl 2,6-dinethyl-4- Isopropyl H phenyl Me H hydroxy H 169 R RZ R3-1
R3-2 RS R41 R' / R' 3-hydroxy 2,6-dinethyl-4 |Isopropyl H phenyl Me H hydroxy
H 4-am no carbonyl 2, 6-dinethyl-4- |Isopropyl H phenyl Me H hydroxy H

3-chloro 2,6-dinethyl-4 Isopropyl Il phenyl Me H hydroxy H 2,4-difluoro
2,6-di methyl -4- Isopropyl Il phenyl Me Il hydroxy H 3-nethane sul fonyl
2, 6-di methyl -4- Isopropyl H phenyl Me H hydroxy H 3-am no carbonyl
2, 6-di met hyl -4- Isopropyl H phenyl Me H hydroxy H 4-trifluoro nethyl
2, 6-di net hyl -4- f3enzyl methyl phenyl Me H am nocarbonyl H 34-Di net hoxy-
2, 6-di net hyl - 4- phenyl et hyl nethyl phenyl H H am nocarbonyl H 4-fluoro
2, 6-di met hyl -4- Benzyl nethyl phenyl H H am nocarbonyl H 4-D nethyl ai ni no-
2, 6-di met hyl -4 phpnylnethyl met hyl Fhenyh H Nq hydroxy H 4- Methy | ami
no- 2, 6-di met hylR4-_phenylRfet hyl "R&t hyl Beny®® H H hy®*bxy H R'/R’
4- Met hyl car bonyl
4-Carboxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
4-Hydroxy- 2,6-dimethyl-4-
phenylmethyl methyi phenyl H H hydroxy H
4-fluoro 2,6-dimethyl-4-
Benzyl methyi phenyl H H hydroxy H
4-fluoro 2,6-dimethyl-4-
[sopropyl methyl phenyl H H hydroxy H
hydroxy 2,6-dimethyl-4-
Isopropyl methyl phenyl H H aminocarbonyl H
2,6-dimethyt, 4-
[sopropyl H phenyl H H aminocarbonyl H
3.4-Dichloro- 2,6-dimethy|-4-
phenylmethyl H phenyl H H hydroxy H
4-Methylcarbonyl
oxy-phenyl 2,6-dimethyl-4-
methy| methyl pheny! H H hydroxy H
4-Methoxy
carbonyl- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
3-Aminocarbonyl- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
3-Cyano-phenyl 2,6-dimethyl-4-
methyl methyl phenyl H H hydroxy H
Pyridin-3-y! 2,6-dimethyl-4-
methy| methyl phenyl H H hydroxy H
Pyridin-2-yl 2,6-dimethyl-4-
methyl methyl phenyl H H hydroxy H
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am no- phenyl 2, 6-di net hyl -4- nethyl nmethyl phenyl HH hydroxy H 170 R Rz
R3-1 R3 2 R5 R41 R' / Rb 4-Carboxy- 2, 6-dinethyl-4- phenyl nethyl nethyl
phenyl H H hydroxy H 4- Hydroxy- 2, 6-di nethyl-4- phenyl methyl nethyl phenyl
H H hydroxy H 4-fluoro 2, 6-di nmethyl-4- Renzyl nethyl phenyl H H hydroxy H
4-fluoro 2,6-dinethyl-4 Isopropyl nmethyl phenyl H H hydroxy H hydroxy

2, 6-di methyl -4- Isopropyl nethyl phenyl H H am nocarbonyl H 2,6-di nethyl, 4-
| sopropyl H phenyl H H am nocarbonyl H 3 4-Dichloro- 2,6-dinethyl-4-
phenyl met hyl H phenyl H H hydroxy H 4-Methyl carbonyl oxy-phenyl

2, 6-di net hyl -4- nethyl nethyl phenyl H H hydroxy H 4-Methoxy carbonyl -

2, 6-di met hyl -4- phenyl ntet hyl nmethyl phenyl H H hydroxy H 3-Am nocar bonyl -
2, 6-di met hyl -4 phenyl nmet hyl_ met hyl _phenyl_  H H hydroxy H 3- Cyano- phenyl

2, 6-di methyl - 4- Réthyl netRyl pheﬁi‘/‘lo H HRHvdrRky H PyrR4Yi n- 3- yR*/R

2, 6-di net hyl -4- nethyl nethyl phenyl H H hydroxy H Pyridin-2-yl
2, 6-di

-di net hyl -4 2,6-dimethyl-4-
1-{R)-Phenylethyl H phenyl H H aminocarbony! H
2,6-dimethyi-4-
1-(S)-Phenylethyl H phenyl H H aminocarbonyl H
2-Methoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
2.6-Dichloro- 2,6-dimethyl-4-
phenylmethyl methy!l phenyl H H hydroxy H
3-Phenoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
Naphthalen-1-yl- 2,6-dimethyl-4-
methy| methyl phenyl H H hydroxy H
Naphthalen-2-yl- 2,6-dimethy!-4-
methy! methyl phenyl H H hydroxy H
3-Bromo-pheny! 2,6-dimethyl-4-
methyl methy! phenyl H H hydroxy H
3,4-Dimethoxy- 2,6-dimethyl-4-
phenylmethy| methyl phenyl H H hydroxy H
2.4-Dichloro- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H

2,6-dimethyl-4-

Benzyl isobutyl phenyl H H hydroxy H
2,6-dimethyl-4-

Benzyl benzyl phenyl H H hydroxy H
2,6-dimethy!-4-

Benzyl isopropy! phenyl H H hydroxy H

172



h

3

NNNNPNDNNNDNDN
CDCDCDCDCDCIDCDCDCDCDH‘
000000000 oK

nmet hyl phenyl HH hydroxy H 171 R RR R-i R3-2 RS RA1 R' / R
nmethyl -4 | -(R)-Pheny[ethyl H phenyl H H am nocarbonyl H
met hyl -4- | -(S)-Phenyl et hyl H phenyl H H am nocarbonyl H 2-Met hoxy-
met hyl - 4- phenyl net hyl nethyl phenyl H H hydroxy H 2,6-D chl oro-
met hyl - 4- phenyl net hyl nethyl phenyl H H hydroxy H 3-Phenoxy-
net hyl - 4- phenyhnet hyl nethyl phenyl H H hydroxy H Naphthal en-1-yl -
nmet hyl -4- met hyl nmethyl phenyl H H hydroxy H Napht hal en-2-yl -
met hyl -4 nmet hyl nmethyl phenyl H H hydroxy H 3-Bronp-phenyl
met hyl - 4- met hyl met hyl phenyl H H hydroxy H 3,4- D i nethoxy-
nmet hyl - 4- phenyhnet hyl nethyl phenyl H H hydroxy Il 2,4-Di chl oro-

, nmet hyl - 4- phenyl nmet hy| net hyI phenyl H H, hydr oxy H 2, 6-di et hyI -4-
Benzyl isobutyl Bhenyl H HhydroxR™H 2 B*UinBf hyl -4 BRflzyl beRYR' phenyl HH
hydroxy H 2, 6-di met hyl -4- Benzyl isopropyl phenyl HH hydroxy H 172 R R2

R3-1 R3-Z R5 R41 RA/ Rh 2,6-dimethyl-4-

Benzyl H phenyl H H aminocarbony!| H
3-Phenyl 2,6-dimethyl-4-

prop-1-yl methyi phenyl H H aminocarbonyl H
2,6-dimethyl-4-

2-Phenylethyl methyl phenyl H H aminocarbonyl H
I-Phenylethyl : 2,6-dimethyl-4-

diastereomer A methyl phenyl H H aminocarbonyl H
|-Phenylethy] 2,6-dimethyl-4-

diasteromer B methy| phenyl H H aminocarbonyl H
2,6-dimethyl-4-

Benzyl methyl phenyl H H aminocarbony!| H
2,6-dimethyl-4-

Isopropyl H 4-biphenyl Me H hydroxy H
3-fluoro 2,6-dimethy/|-4-

Isopropyl H phenyl Me H hydroxy H
2-fluoro 2,6-dimethyl-4~

Isopropyl H phenyl Me H hydroxy H
hydroxy 2,6-dimethyl-4-

Isopropyl methyl phenyl H H hydroxy H
hydroxy 2,6-dimethyl-4-

H methyl phenyl H H hydroxy H

3-(amino
methyl)

pheny! 2,6-dimethyl-4-

I[sopropyl methyl phenyl H H hydroxy H
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2, 6-dinethyl-4 Benzyl H phenyl H H am nocarbonyl H 3-Phenyl 2, 6-dinethyl -
prop-1-yl nmethyl phenyl H H am nocarbonyl H 2, 6-dinethyl-4- 2-Phenyl et hyl
nmet hyl phenyl H H am nocarbonyl H | -Phenylethyl 2,6-dinmethyl-
di astereonmer A nethyl phenyl H H am nocarbonyl H | -Phenyl et hyl
2, 6-di nethyl -4- diasteromer B nethyl phenyl H H am nocar bonyl H
2, 6-di met hyl -4- Benzyl nethyl phenyl H H am nocarbonyl i 2,6-dinethyl-
| sopropyl H 4-bi phenyl Me H hydroxy H 3-fluoro 2, 6-dinethyl-4- |sopropyl H
phenyl Me H hydroxy H 2-fluoro 2, 6-dinethyl-4- |sopropyl H phenyl Me H
hydroxy H hydroxy 2, 6-dinethyl-4 |sopropyl nethyl phenyl H H hydroxy H
hydr oxy 2, 6- dinethyl 4 H met hyl phenyl H H hydroxy H 3-(am no nethyl)
phenyl 2, 6- dlneth - | sopropyl hyl enyl \H Hhydroxy H173 R R2 R3-1
R3-2 Rs R41L_R' 3 ani rlglr car boﬂvf hgr}vl R’ 6. di rretRn?I 4- R'/R®
3-amino
carbonyl
phenyl 2,6-dimethyl-4-
Isopropyl methyl phenyl H H hydroxy H
3-cyano
phenyl 2,6-dimethyl-4-
Isopropyl methyl pheny! H H hydroxy H
4-carboxy 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
2,6-dimethyl-4-
Isopropyl H pyridin-3-yl Me H hydroxy H
4-methoxy 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
3,5-difluoro 2,6-dimethyi-4-
Isopropyl H phenyl Me H hydroxy H
2,6-dimethyl-4-
Cyclohexyl methyl pheny! H H aminocarbony]| H
2,6-dimethyl-4-
Carboxymethyl H phenyl H H hydroxy H
3-hydroxy
methy! 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
pyrimidin-5- 2,6-dimethyl-4-
{sopropyl H yl Me H hydroxy H
pyrimidin-5-
Isopropy! H vl Me H 4-hydroxy H
3-carboxy 2,6-dimethyl-4-
Isopropy!| H phenyl Me H hydroxy H
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| sopropyl methyl phenyl H H hydroxy H 3-cyano phenyl 2, 6-dinethyl -

| sopropyl nethyl phenyl H H hydroxy H 4-carboxy 2,6-dinethyl-4 Isopropyl IT
phenyl Me H hydroxy H 2,6-dinethyl-4- Isopropyl |1 pyridin-3-yl Me H hydroxy
H 4- met hoxy 2, 6-di net hyl -4- 1sopropyl H phenyl Me H hydroxy H 3,5-difluoro
2, 6-di nethyl -4 |sopropyl H phenyl Me H hydroxy H 2, 6-dinethyl-4- Cycl ohexyl
nmet hyl phenyl H H am nocarbonyl 11 2, 6-dinethyl-4- Carboxynethyl H phenyl HH
hydroxy 11 3-hydroxy nethyl 2,6-dinethyl-4- |sopropyl H phenyl Me H hydroxy
H pyrimdin-5- 2,6-dinethyl-4 Isopropyl Hyl Me H hydroxy H pyrimdin-5

| sopropyl Hyl Me H 4-hydroxy H 3-carboxy 2,6-dimethyl-4- |sopropyl H
phenyl Me H hydroxy H174 R R2 R3-1 R3-2 R RG1 R" / R 2,6-d inethy -4

| sopropyl H 3- blphenyl Me H hydroxy H 2- nethoxy 2, 6- dlnethyl - Isopropyl H
phenyl Me H hydrBky H R* R’ RY Rk/R
2,6-dimethyl-4-
Isopropyl H 3-biphenyl Me H hydroxy H
2-methoxy 2,6-dimethyl-4-
[sopropy! H phenyl Me H hydroxy H
Isopropy! benzyl phenyl H H 3-aminocarbonyl H
Isopropyl isopropyl  phenyl H H 3-aminocarbonyl H
benzyl
oxy 2,6-dimethyl-4-
Isopropyl methyl phenyl H H hydroxy H

2,6-dimethyl-4-[2-
(2,6-dimethyl-4-
hydroxyphenyl)-1-

amino-
ethylcarbonxyloxy]p

Isopropyl isobutyl phenyl H H henyl H
2,6-dimethyl-4-

Isopropy! isobutyl pheny]l H H hydroxy H
3.,5-dichloro 2,6-dimethyi-4-

tsopropyl H phenyl Me H hydroxy H
3-methoxy 2,6-dimethyl-4-

Isopropyl H pheny! Me H hydroxy H
2,6-dimethyl-4-

Isopropyl methy| phenyl H H aminocarbonyl H
2,6-dimethyl-4-

Isopropyl H 2-biphenyl  Me H hydroxy H
thiophen-3- 2,6-dimethyl-4-

Isopropyl H vl Me H hydroxy H
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| sopropyl benzyl phenyl H H 3-am nocar bonyl
H 3-am nocarbonyl H benzyl oxy 2, 6-di nethyl -4-
hydroxy H 2, 6-di net hyl - 4-[ 2-

et hyl car bonxyl oxy] p
| sopropyl isobutyl
| sopropyl H phenyl
phenyl
am nocar bonyl

phenyl

| sopr opyl

i sobut yl
H H hydroxy |-

H 2,6-dinethyl-4 |sopropyl
t hi ophen-3- 2, 6-di net hyl -
Rs RL Ra/ Rb 4-chloro 2,6-dinethyl-4 |Isopropyl

4- | sopropyl

H yl

phenyl

| sopr opyl
| sopr opyl
(2, 6-di net hyl -4- hyd roxypheny |)-1 am no-

H H henyl H 2, 6-diinethyl-4-

i sopropyl
nmet hyl

phenyl

phenyl
HH

| 3,5-dichloro 2,6-dinethyl-4

| sopr opyl

met hyl
H 2- bi phenyl

H phenyl

Me H hydroxy H 3-nethoxy 2, 6-di net hyl - 4-
Me H hydroxy H 2, 6-di net hyl - 4-

pheny

| sopr
| HH

opyl H

Me H hydroxy i
Me H hydroxy H 175 R1 RZ Ra-1 R3-2
Me H hydroxy H

3-net hyl carbonyl am no 2,§-dinetgyl-4- ;;oprgpyl H phenyl Me H hydroxy H
R' R R” R™ R R" R*/R
4-chloro 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
3-methyl
carbonyl
amino 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
4-trifluoro
methy] 2,6-dimethyl-4-
I[sopropyl H phenyl Me H hydroxy H
naphthal 2,6-dimethyl-4-
Isopropyl H en-2-yl Me H hydroxy H
2-trifluoro
methyl 2,6-dimethyl-4-
[sopropyl H phenyl Me H hydroxy H
thiophen-3-
Isopropyl H yl Me H 4-hydroxy H
Isopropyl H pyridin-3-yl Me H 4-hydroxy H
[sopropyl H phenyl Me H 4-hydroxy H
2-chloro 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
naphthal 2,6-dimethyl-4-
[sopropyl H en-1-yl Me H hydroxy H
Isopropyl benzyl phenyl H H 3-cyano H
Isopropyl benzyl phenyl H H 4-hydroxy H
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HH

Ve

4-trifluoro nmethyl 2,6-dinmethyl-4- |Isopropyl H phenyl Me H hydroxy H
napht ha) 2, 6-diinethyl-4 Isopropyl Hen-2-yl Me H hydroxy H 2-trifluoro
nmet hyl 2, 6-di net hyl -4- |sopropyl H phenyl Me H hydroxy H thiophen-3
| sopropyl Hyl Me H 4-hydroxy H Isopropyl H pyridin-3-yl Me H 4-hydroxy H
| sopropyl H phenyl Me H 4-hydroxy H 2-chloro 2, 6-dinethyl-4- Isopropyl H
phenyl Me H hydroxy H naphtha) 2,6-dinmethyl -4 Isopropyl Il en-1-yl Me H
hydroxy H |sopropyl benzyl phenyl H H 3-cyano H |sopropyl benzyl phenyl
4-hydroxy H 176 R R2 R7-1 R3-2 R5 R)' R / R 2,6-dinethyl-4 Isopropyl
benzyl phenyl H H hydroxy H |Isopropyl isopropyl phenyl HH 3-cyano H
| sopropyl isopropyl phenyl H H 4-hydroxy H 2, 6-di net hyl -4- | sopropyl
i sopropyl phenyl H H hydroxy H 4-fluoro 2, 6-dinethyl-4 |Isopropyl H phenyl
H hydroxy H_3,5Rbis triflRbro nBthyl 2R¥-diRethyl - 4-R* R'/R"
2,6-dimethyl-4-
Isopropyl benzyl phenyl H H hydroxy H
Isopropy| isopropyl phenyl H H 3-cyano H
Isopropyl isopropyl phenyl H H 4-hydroxy H
2,6-dimethyl-4-
Isopropyl isopropyl phenyl H H hydroxy H
4-fluoro 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
3,5-bis-
trifluoro
methy]l 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
2-methyl 2,6-dimethyi-4-
Isopropyl H phenyl Me H hydroxy H
2,6-dimethy!-4-
Isopropyl H phenyl Me H hydroxy H
2-Dimethylamino- 2,6-dimethyl-4-
| -methyl-eth-1-yl H phenyl H H hydroxy H
Methyl isobutyl phenyl H H 3-aminocarbonyl| H
Methyl isobutyl phenyl H H 3-cyano H
2,6-dimethyl-4-
Ethyl isopropyl phenyl H H hydroxy H
Methyl isopropyl  phenyl H H 4-hydroxy H
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| sopropyl H phenyl Me H hydroxy H 2-nethyl 2, 6-dinethyl-4- [sopropyl |

phenyl Me H hydroxy H 2,6-dinethyl-4 |Isopropyl H phenyl Me H hydroxy I

2- Di met hyl am no- 2, 6-dinethyl-4- |-methyl-eth-1-yl H phenyl H H hydroxy H

Met hyl isobutyl phenyl H H 3-am nocarbonyl H Methyl isobutyl phenyl HH
3-cyano H 2,6-dinethyl-4 Ethyl isopropyl phenyl HH hydroxy Il Mt hyl

i sopropyl phenyl HH4-hydroxy H 177 Rl R2 R3"1 R3-2 R5 R61 R/ Rb 3-amno
carbonyl phenyl 2,6-dinethyl-4- H methyl phenyl H H hydroxy H 3-cyano
phenyl 2, 6-di nmethyl-4- H nethyl phenyl H H hydroxy H 2,6-dinethyl-4 Methyl

i sobutyl phenyl

H H hydroxy H benzyl
hydroxy H 2,6-dinethyl-4 Hisobutyl

phenyl

benzyl phenyl H H hydroxy H 2, 6-di net hyl - 4-
| 2

oxy 2, 6-di net hyl -4- H net hyl

phenyl

H H

H H hydroxy H 2,6-dinethyl-4- H

R R R3-1 R3-2 RS R4] R}l / Rb
3-amino
carbonyl
phenyl 2,6-dimethyl-4-
H methyl phenyl H H hydroxy H
3-cyano
phenyl 2,6-dimethyl-4-
H methyl phenyl H H hydroxy H
2,6-dimethyl-4-
Methyl isobutyl phenyl H H hydroxy H
benzyl
oxy 2,6-dimethyl-4-
H methyl pheny! H H hydroxy H
2,6-dimethyl-4-
H isobutyl phenyl H H hydroxy H
2,6-dimethyl-4-
H benzyl phenyl H H hydroxy H
2,6-dimethyl-4-
[sopropyl H phenyl H H aminocarbonyl H
2,6-dimethyl-4-
morpholin-1-
Methyl methyl phenyl H H ylcarbonyl H
2,6-dimethyl-4-
ethylamino
Methyl methyl phenyl H H carbonyl H
2,6-dimethyl-4-
methylamino
Methyl methy! phenyl H H carbonyl H
H isopropyl  phenyl H H 3-aminocarbony! H
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Met hyl
nmet hyl

phenyl H H

H 178 R R2 R3-1 R3-2 RS

nmet hyl
H H hydr oxy
H

| sopropyl H phenyl H H am nocarbonyl H 2,6-dinethyl-4- norpholin-|

nmet hyl phenyl H H ylcarbonyl H 2,6-dinethyl-4- ethylam no Methyl

phenyl H H carbonyl H 2,6-dinmethyl-4- nethylainino Methyl nethyl
carbonyl H H isopropyl phenyl H Il 3-am nocarbonyl

R4l R/ R Hisopropyl phenyl HH 3-cyano H 2,6-dinethyl-4 Hisopropyl
phenyl H H hydroxy H H isopropyl phenyl H H 4-hydroxy H Methyl

phenyl H H 4-am nosul fonyl H 2, 6-di nmethyl-4- Cycl ohexyl H phenyl

H Cycl ohexyl H phenyl H H 4-hydroxy H Cycl opropyl 2, 6-dinethyl-4 nethyl
phenyl H H hydroxy H Cycl opropyl nethyl H phenyl H H 4-hydroxy H

2, 6-di met hyl - 4-
4- hydroxy H 2, 6-
2,6-dinmethyl-4

| sopropyl

H phenyl
di net hyl - 4-. Met hyl t hyl henyl H H anj nocar bonyl H
dimethyl - 4., Methyl, et hyl, ,pheny g onyl

H H hydroxy H

| sopr opyl

H phenyl

H H

H isopropyl
H isopropyl
H isopropyl
Methyl methyl
Cyclohexyl H
Cyclohexyt H
Cyclopropyl
methyl H
Cyclopropy!
methy| H
Isopropyl H
Isopropyl H
Methyl methyl
Ethyl methyl
Methyl H

phenyl H H
phenyl H H
phenyl H H
phenyl H H
phenyl H H
phenyl H H
phenyl H H
phenyl H H
phenyl H H
pheny! H H
phenyl H H
phenyl H H
phenyl H H
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3-cyano
2,6-dimethyl-4-
hydroxy

4-hydroxy

4-aminosulfonyl
2,6-dimethyl-4-
hydroxy
4-hydroxy
2,6-dimethyl-4-
hydroxy
4-hydroxy
2,6-dimethyl-4-
hydroxy
4-hydroxy

2,6-dimethy|-4-
aminocarbony]

2,6-dimethyl-4-
aminocarbony!

4-hydroxy



Et hyl nmet hyl phenyl H H am nocarbonyl H Methyl H phenyl Il H 4-hydroxy H
179 R R2 R3-1 R1-2 Rs R41 R/R  2,6-di nethyl -4 Methyl H phenyl H H hydroxy
H Methyl methyl phenyl H H 4-am nocarbonyl H Methyl methyl benzyl H H

4- hydroxy H 2, 6-di met hyl -4- Methyl nethyl benzyl H H hydroxy H

2, 6-di net hyl -4 Methyl nethyl phenyl H H hydroxy H 2, 6-dinethyl-4- H nethyl
phenyl H H hydroxy H Methyl nethyl phenyl H H 4-hydroxy H H nethyl phenyl H
H 4- hydroxy H Ethyl methyl phenyl H H 4-hydroxy H 2, 6-di net hyl -4- Ethyl

met hyl phenyl H H hydroxy H 2,6-dinethyl-4 Benzyl nethyl phenyl H H hydroxy
H Benzyl nethyl phenyl HH 4-hydroxy H 180 R R2 R3-1 R3-3 Rs Rai R/ Rb
2,6-dimethyl -4 Isopropyl nethyl phenyl H H hydroxy H |sopropyl nethyl phenyl
H H 4-hydroxy H 2-Car boxy-PhenyI 2, 6-di methyl -4 methyl nethyl phenyl HH
am nocar bonyl |1 R'1- Car boxR: phenyR*2, 6- dRiet hgf - 4- etk net hpt/Rhenyl H H
am nocar bonyl 11

2,6~-dimethyl-4-

Methyl H phenyl H H hydroxy H

Methyl methy! phenyl H H 4-aminocarbonyl H

Methyl methyl benzyl H H 4-hydroxy H
2,6-dimethyi-4-

Methyl methyl benzyl H H hydroxy H
2,6-dimethyl-4-

Methyl methyl phenyl H H hydroxy H
2,6-dimethyl-4-

H methy | phenyl H H hydroxy H

Methyl methyl phenyl H H 4-hydroxy H

H methyl phenyl H H 4-hydroxy H

Ethyl methyl phenyl H H 4-hydroxy H
2,6-dimethyl-4-

Ethyl methyl phenyl H H hydroxy H
2,6-dimethyl-4-

Benzyl methyl phenyl H H hydroxy H

Benzyl methyl phenyl H H 4-hydroxy H
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2-Bromp-4,5 d i metho xy- 2,6-dinethyl-4- phenyl nethyl nethyl phenyl HH

am nocar bonyl H 2-Carboxy-4,5 dinethoxy- 2, 6-dinethyl-4- phenyl nethyl nethyl
phenyl H H am nocarbonyl H 3-Carboxy-4 nethoxy-phenyl nethyl nethyl phenyl
HHHH 3-Carboxy-4 nethoxy-phenyl nethyl nethyl phenyl HH 2,6-dinethyl II
Met hoxycar bonyl 4-net hoxy- phenyl net hyl nethyl phenyl H H 2, 6-dinethyl |

3, 4- Di et hoxy- 2, 6-di net hyl - 4- phenyl net hyl nethyl phenyl H H imdazol-2-yl H
3, 4- Di et hoxy phenyl met hyl net hyl phenyl HH 2,6-dinethyl H 181 RI R2 R3-1
R3-z RS R41 R" /| R  3-Carboxy-4 net hoxy-phenyl 4-chloro 2,6-dinethyl-4-

met hyl nethyl phenyl H H am nocarbonyl H 3-Carboxy, 4 nethoxy-phenyl
4-fluoro 2, 6-dinethyl-4- nethyl nethyl phenyl H H am nocarbonyl |

3- Car boxy-4 net hoxy- phenyl 4-chloro 2,6-dinethyl-4- nethyl nethyl phenyl Me H

ami nocar bonyl H R#4- Car boxyR? 4-chl @ 2, 6RY merhyl - 4- R* R*/R"
2,6-dimethyl-4-
Isopropyl methyl phenyl H H hydroxy H
Isopropyl methyl phenyl H H 4-hydroxy H
2-Carboxy-pheny! 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbonyl H
3-Carboxy-phenyl 2,6-dimethyl-4-
methy] methyl phenyl H H aminocarbonyl H
2-Bromo-4,5-
dimethoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
2-Carboxy-4,5-
dimethoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy-phenyl
methyl methyl phenyi H H H H

3-Carboxy-4-
methoxy-phenyl
methyl methyi phenyl H H 2,6-dimethyl H

3-
Methoxycarbonyl-

4-methoxy-
phenylmethy! methyl phenyl H H 2,6-dimethyl H
3,4-Dimethoxy- 2,6-dimethyl-4-
phenyimethy| methyl pheny| H H imidazol-2-yl H

3.,4-Dimethoxy-
phenylmethyl methyl phenyl H H 2,6-dimethyl H
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phenyl met hyl nethyl phenyl Me H am nocarbonyl H 3-Carboxy-4 met hoxy- phenyl
4-chloro 2, 6-di net hyl -4- nnethyl nethyl phenyl C H am nocarbonyl H 3-(
Htetrazol -5- 2, 6-di net hyl-4- yl)-phenyl net hyl nmethyl phenyl HH

am nocar bonyl H 3-Carboxy-4 trifluoronethoxy- 2,6-dinethyl-4- phenyl net hyl
met hyl phenyl H H am nocarbonyl H Bis-3,4 trifluoromethoxy- 2,6-dinethyl-4-
phenyl met hyl net hyl phenyl H H am nocarbonyl H 3-Carboxy- 2, 6-di nethyl -4-
phenyl et hyl met hyl phenyl H H am nocarbonyl H Quinolin-4-yl 2,6-dinmethyl-4
nmet hyl met hyl phenyl H H hydroxy H 4-Methoxy naphthalen- | -

2, 6-di net hyl -4- ylnethyl nethyl phenyl HH hydroxy H 182 R R2 R3-' R3-2 Rs
R4a1 R' / R 4 Trifluoronethoxy- 2,6-dinethyl-4- phenyl nethyl nethyl phenyl H
H hydroxy H 4-Tri fl u o romethy |- 2,6-dinethyl-4 phenyl nethyl nethyl
phenyl H H hydrory H 4-1spropyl RXy- 2,%*di nrt hyl - 4- ghenyl nerhwit® net hyl
phenyl H H hydroxy H 3-Ethoxyphenyl- 2,6-di nmethyl-4- methyl nethyl phenyl HH
hydroxy H 5 3_Carboxy-4-

methoxy-phenyl 4-chloro 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbonyl H
3-Carboxy, 4-
methoxy-phenyl 4-fluoro 2,6-dimethy!-4-
methyl methyl pheny! H H aminocarbony| H
. 3-Carboxy-4-
methoxy-phenyl 4-chloro 2,6-dimethyl-4-
methyl methyl phenyl Me H aminocarbonyl H
4-Carboxy- 4-chloro 2,6-dimethyl-4-
phenylmethyl methyl phenyl Me H aminocarbonyl H
3-Carboxy-4-
methoxy-phenyl 4-chloro 2,6-dimethy!-4-
methyl methyli phenyl Cl H aminocarbonyl H
3-(1H-tetrazol-5- 2,6-dimethy|-4-
yl)-phenylmethy!  methyl phenyl H H aminocarbonyl H
3-Carboxy-4-
trifluoromethoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
Bis-3,4-
trifluoromethoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
3-Carboxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
Quinolin-4-yl 2,6-dimethyl-4-
methyl methyl phenyl H H hydroxy H
4-Methoxy
naphthalen-1- 2,6-dimethyl-4-
ylmethyl methyl phenyl H H hydroxy H
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Met hoxycar bonyl - pyridin-2-yl 2,6-dinmethyl-4- nethyl nmethyl phenyl HH

am nocar bonyl H 5-Carboxy- 2,6-dinethyl-4- pyridi n -2-ylnethyl nethyl
phenyl H H am nocarbonyl H 6-Carboxy- 2, 6-dinethyl-4 pyridin-3-yl nethyl

met hyl phenyl H H am nocarbonyl 1i 6 Metlioxycarbonyl- 2,6-dinethyl-4-

pyri di n-3-yl met hyl met hyl phenyl H H am nocarbonyl H 5-Carboxy-
2,6-dimethyl -4 furan-2-yl nethyl nethyl phenyl H H am nocarbonyl |[-1

5- Met hoxy carbonyl - 2, 6-di et hyl -4- furan-2-yl nethyl nethyl phenyl HH

am nocar bonyl H 3, 4-Di net hoxy- hydroxy 2, 6-di nmet hyl -4- phenyl net hyl net hyl
phenyl H H am nocarbonyl H hydroxy 2, 6-di net hyl -4- Benzyl nethyl phenyl HH
am nocarbonyl H 183 R R2 R3-t R3-2 RS R4A1 R | R, 3-Carboxy-4

nmet hoxy- phenyl 2, 6-di nmet hyl -4- nethyl nmethyl phenyl H H hydroxy H

3- Car boxy- 4 netthy-phenvIRznethyR}ﬁethwﬁJDheRVI H H ®R¥%ydr oxyRHR"3- Car boxy- 4
met hoxy- phenyl nethyl nethyl phenyl H H 4-hydroxy H Me 3-Carboxy-4

4-
Trifluoromethoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
4-Trifluoromethyl- 2,6-dimethyl-4-
phenylmethy! methyl phenyl H H hydroxy H
4-Isopropyloxy- 2,6-dimethyl-4-
phenylmethyl methy!| phenyl H H hydroxy H
3-Ethoxyphenyl- 2,6-dimethyl-4-
methyl methyl phenyl H H hydroxy H
5-
Methoxycarbonyl-
pyridin-2-yl 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbony! H
5-Carboxy- 2,6-dimethyl-4-
pyridin-2-ylmethyl methyl phenyl H H aminocarbonyl H
6-Carboxy- 2,6-dimethyl-4-
pyridin-3-yimethyl methyl phenyl H H aminocarbonyl H
6-
Methoxycarbonyl- 2,6-dimethyl-4-
pyridin-3-ylmethyl methyl phenyl H H aminocarbonyl H
5-Carboxy- 2,6-dimethyl-4-
furan-2-ylmethyl  methyl phenyl H H aminocarbony| H
5-Methoxy
carbonyl- 2,6-dimethyl-4-
furan-2-ylmethyl  methyl phenyl H H aminocarbonyl H
3.4-Dimethoxy-  hydroxy 2,6-dimethyl-4-
pheny!methyl methyl phenyl H H aminocarbonyl H
hydroxy 2,6-dimethyl-4-
Benzy! methy]l phenyl H H aminocarbonyl H
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met hoxy- phenyl
H phenyl

nmet hyl

met hyl

2, 6-di et hyl - 4- net hyl

phenyl ntt hyl

phenyl

phenyl nmet hyl
H 4-am nocar bonyl

phenyl

am nocar bonyl

met hyl
nmet hyl

3- Car boxy- 4

phenyl
H H 4-am nocar bonyl
phenyl
H 184 R R2
H H 4-am nocar bonyl
H 2,6-d i

H phenyl
H phenyl

H H 4-hydroxy H 3-Carboxy-4 net hoxy-phenyl

H H 4-hydroxy H Me 3-Carboxy-4 net hoxy-phenyl

H H hydroxy H 3 Met hoxycar bonyl - 4- et hoxy-

HHHH 3-(I

/I R,

Htetrazol -5 yl)-phenyl net hyl
H 3 Methoxycarbonyl - 4-nmet hoxy- 2, 6-di net hyl - 4-
H H hydroxy H 3 M et hoxycar bonyl
R3-1 R3.2 Rs R41 R’
H 3- 2,6-dinethyl-4 Metlioxycarbonyl
in ethyl-4- 3-Carboxy H phenyl

nmet hyl

phenyl

3- Car boxy net hyl
H phenyl
H H am nocar bonyl

3- Car boxy-4 net hoxy- phenyl net hyl nethyl phenyl H H 4-benzyl oxy-phenyl H
3-Carboxy-4-
methoxy-phenyl 2,6-dimethyl-4-
methy| methyl phenyl H H hydroxy H
3-Carboxy-4-
methoxy-phenyl
methyl methyl phenyl H H 4-hydroxy H
3-Carboxy-4-
methoxy-phenyl
methyl methyl pheny! H H 4-hydroxy H/ Me
3-Carboxy-4-
methoxy-phenyl
methyl H phenyl H H 4-hydroxy H
3-Carboxy-4-
methoxy-phenyl
methy! H phenyl H H 4-hydroxy H/ Me
3-Carboxy-4-
methoxy-phenyl 2,6-dimethyl-4-
methyl H phenyl H H hydroxy H
3-
Methoxycarbonyl-
4-methoxy-
phenylmethyl methyl pheny! H H H H
3-(1 H-tetrazol-5-
yl}-phenylmethyl  methyl phenyl H H 4-aminocarbony! H
3-
Methoxycarbonyl-
4-methoxy- 2,6-dimethyl-4-
phenylmethy| methyl pheny! H H hydroxy H
3-
Methoxycarbonyl  methyl phenyl H H 4-aminocarbonyl H
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met hoxy- phenyhnet hyl nethyl phenyl H H 4-arni nocarbonyl H 4-chlore

3- Car boxy- phenyl nethyl phenyl Me H 4-am nocarbonyl H 3 Methoxycarbonyl -

4- met hoxy- phenyl net hyl et hyl phenyl H H 4-hydroxy H 5 Methoxycarbonyl -

2, 6-di net hyl - 4- furan-2-yhnet hyl nmethyl phenyl H H hydroxy H

5- Car boxy-furan- 2,6-di nethyl -4 2-ylnmethyl nmethyl phenyl H H hydroxy H

3- Car boxy-4 net hoxy- 3-brono 2, 6-di net hyl -4- phenyl net hyl nethyl phenyl HH
am nocar bonyl H 3-Carboxy-4 meth oxy- 4- iodo 2, 6-dinethyl-4- phenyl nethyl
met hyl phenyl H H am nocarbonyl H 185 RI R2 R-' R3-2 R5S R41 R' / R

3- Car boxy-4 net hoxy- 2-brono 2, 6-di net hyl -4- phenyl net hyl met hyl phenyl H H
am nocar bonyl H 3-Carboxy-4 nethoxy 4- brono 2, 6-di net hyl -4- phenyl net hyl

met hyl phenyl HH anlnocarb ny - Car boxy- 4, nethoxy phenylnet | net hyl
phenyl H H 2, 6-dRmet hyl Car beév-A R R h'y
3-Carboxy methyl phenyl H H 4-aminocarbonyl H
3- 2,6-dimethyl-4-
Methoxycarbonyl H phenyl H H aminocarbony| H

2,6-dimethyl-4-

3-Carboxy H phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy-
phenylmethyl methy| phenyl H H 4-benzyloxy-phenyl H/ Me
3-Carboxy-4-
methoxy-
phenylmethy! methyl phenyl H H 4-aminocarbony! H
4-chloro
3-Carboxy-phenyl methyl pheny!| Me H 4-aminocarbonyl H
3-
Methoxycarbonyl-
4-methoxy-
phenylmethyl methyl phenyi H H 4-hydroxy H
5-
Methoxycarbonyl- 2,6-dimethyl-4-
furan-2-ylmethyl  methyl phenyl H H hydroxy H
5-Carboxy-furan- 2,6-dimethyl-4-
2-ylmethyl methyl phenyl H H hydroxy H
3-Carboxy-4-
methoxy- 3-bromo 2,6-dimethyl-4-
phenylmethyl methyi phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy- 4-iodo 2,6-dimethyl-4-
phenyimethyl methyl phenyl H H aminocarbonyl H
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met hoxy- 4-chl oro phenyl met hyl met hyl phenyl methyl H 4-hydroxy H 3-Am

i nocar bonyl 4-nethoxy 2, 6-di nethyl-4- phenyl net hyl nethyl phenyl HH

am nocar bonyl H 3-(Morpholin-4 ylcarbonyl)-4- nethoxy 2, 6-dinethyl -4-

phenyl met hyl nethyl phenyl H H am nocarbonyl H -3-Am nocarbonyl 4-nethoxy-

phenyl net hyl nethyl phenyl H H 4-hydroxy H 3-(Morpholin-4 ylcarbonyl)-4-

nmet hoxy- phenyl net hyl nethyl phenyl H H 4-hydroxy H 3-(2-Hydroxy eth- | -yl-

am nocar bonyl ) -4 net hoxy 2, 6-di nmet hyl - 4- phenyl net hyl nethyl phenyl HH

am nocarbonyl H 186 RI R2 R3-1 R3.2 RS RL R/ R 3-(Cycl opropyl

arni nocar bonyl ) - 4- net hoxy- 2, 6-di net hyl -4- phenyl net hyl nethyl phenyl HH

am nocar bonyl H 3-(Phenyl am no carbonyl)-4- 17l et hoxy- 2, 6-di net hyl - 4-

phenyl et hyl nethyl phenyl ;iH aninocarboqyl H
R .

3-Carboxy-4-

methoxy- 2-bromo 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
3-Carboxy-4-

methoxy- 4-bromo 2,6-dimethy]|-4-
phenylmethyl methyi phenyl H H aminocarbonyl H
3-Carboxy-4-

methoxy-
phenylmethyl methyl phenyl H H 2,6-dimethyl H
3-Carboxy-4-

methoxy- 4-chloro
phenylmethyl methyl phenyl  methyl H 4-hydroxy H

3-Aminocarbonyl-

4-methoxy 2,6-dimethy|-4-

phenylmethyl methy! phenyl H H aminocarbonyl H

3-(Morphalin-4-
ylcarbonyl)-4-
methoxy 2,6-dimethyl-4-
phenylmethy| methyl phenyl H H aminocarbony! H

-3-Aminocarbonyl-
4-methoxy-
phenylmethyl methyl phenyl H H 4-hydroxy H

3-(Morpholin-4-
ylcarbonyl)-4-
methoxy-
phenylmethy] methyl phenyl H H 4-hydroxy H

3-(2-Hydroxy

eth-1-yl-
aminocarbonyl)-4-
methoxy 2,6-dimethyl-4-
phenylmethy! methyl phenyl H H aminocarbonyl H
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5 Met hoxycar bonyl - furan-2-yl methyl nethyl phenyl H H 4-am nocarbonyl H
5- Car boxy-furan 2-yl nethyl nethyl phenyl . H H 4-am nocarbonyl |
3- (Phenyl am no carbonyl)-4- meth oxy- 2, 6-dinethyl-4- phenyl net hyl nmethyl
phenyl H H hydroxy H 3-(3 carboxyphenyl am nocarbonyl)-4- m ethoxy- 2,
6- di net hyl -4 phenyl met hyl nmet hyl phenyl HH hydroxy H -( | H Tetrazol-5 vy
l)-4-nmet hoxy- 2, 6-di nethyl-4- phenyl net hyl nethyl phenyl H H hydroxy Il 3-(4
Car boxyphenyl am nocar bonyl)-4- net hoxy- 2, 6-di met hyl -4 phenyl net hyl net hyl
phenyl HH hydroxy H 187 RI Rz R3-i R3-z R5 Rai R/Ro 3 -(2-i- Buty |
tetrazol -5-yl)-4- methoxy- 2;6-dinethyl-4- phenybnethyl nethyl phenyl HH
am nocar bonyl H 3- Meth Methoxycarbonyl- oxy 4-nethoxy- 2, 6-dinethyl-4-
car bony ] 2 3.1 32 5 41

R R R> R R R R'/R"

3-(Cyclopropyl
aminocarbonyi}-4-

methoxy- 2,6-dimethyl-4-
phenylmethy| methyl phenyl H H aminocarbony! H
3-(Phenylamino
carbonyl)-4-
methoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbony]l H
5-
Methoxycarbonyl-
furan-2-ylmethyl  methyl phenyl H H 4-aminocarbonyl H

5-Carboxy-furan-
2-ylmethyl methyl pheny! . H H 4-aminocarbonyl H

3-(Phenylamino

carbonyl)-4-
methoxy- 2,6-dimethyl-4-
phenylmethyl methyli phenyl H H hydroxy H
3-(3-

carboxyphenyl
aminocarbonyi)-4-

methoxy- 2,6-dimethyl-4-
phenylmethyl methy]l pheny! H H hydroxy H
3-(1 H-Tetrazol-5-
yl1)-4-methoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
3-(4-
Carboxyphenyl
aminocarbonyl)-4-
methoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
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phenyl met hyl nethyl phenyl H H am nocar bonyl
pyridin-4-yl 2,6-dinethyl-4- nmethyl nethyl phenyl
et hoxycarbonyl p yridin-2-yl 2,6-dinethyl-4- nethyl nethyl
am nocarbonyl H 6 Metho xycarbo ny |- 2,6-dinethyl-4-
met hyl phenyl H H am nocar bonyl

2,6-di methyl -4- carbony phenyl nethyl nethyl phenyl
2- Car boxy- 2, 6-di nmethyl -4 pyridin-4-ylnethyl nethyl phenyl
H and 6-Carboxy- 2, 6-dinethyl-4 pyridin-2-ylnmethyl nethyl

am nocar bonyl H.

1 2 M ethoxycarbonyl
H H am nocar bonyl
phenyl
pyri di n-2-yl met hyl
H 3- Meth Methoxycarbonyl- oxy 4-nethoxy-
H H am nocar bonyl |
H H am nocar bonyl
phenyl
37. A conpound of Fornmula (Ic) 188 R2 3-1 R R\NJ NXNR

H 4 M
HH

H H

3-2 RS CZ,' o R Ra/N-Ro
. Rl RZ R3~l R3-2 RS R4] Rﬂ/ Rb
3-(2-+-Butyl-
tetrazol-5-yl)-4-
methoxy- 2,6-dimethy!-4-
phenylmethyl methyl phenyl H H aminocarbony! H
3- Meth
Methoxycarbonyl- oxy
4-methoxy- 2,6-dimethyl-4-  carbony
phenylmethyl methyl phenyl H H aminocarbonyl l
2-
Methoxycarbonyl-
pyridin-4-yl 2,6-dimethyl-4-
methyl methy! pheny! H H aminocarbony! H
4-
Methoxycarbonylp
yridin-2-yl 2,6-dimethyl-4-
methy| methyl phenyl H H aminocarbonyl H
G-
Methoxycarbonyl- 2,6-dimethyl-4-
pyridin-2-ylmethyl methyl pheny| H H aminocarbonyl H
3- Meth
Methoxycarbonyl- oxy
4-methoxy- 2,6-dimethyl-4-  carbony
phenylmethyl methy| phenyl H H aminocarbonyl |
2-Carboxy- 2,6-dimethyl-4-
pyridin-4-ylmethyl methyl phenyl H H aminocarbony| H
and
6-Carboxy- 2,6-dimethyi-4-
pyridin-2-ylmethy! methyl phenyl H H aminocarbonyl H.
37. A compound of Formula (Ic)
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Formula (Ic) wherein L is Oand R, R2, R3"'", R3'22, R5, Ra, Ro, and R4' are
dependently selected fromthe group consisting of R R2 R3-1 R3-2 Rs R41 R3
/ Rb 3, 4-Di net hoxy- benzyl oxym 2, 6-di net hyl - 4- phenyl net hyl ethyl phenyl HH
hydroxy H hydroxy 2, 6-di net hyl -4- |sopropyl nethyl phenyl H H hydroxy H
2, 6-di nethyl -4 |sopropyl nethyl 4-fluorophenyl HH hydroxy H 2, 6-dinethyl-4-
2- Phenyl et hyl net hyl phenyl H H am nocarbonyl H 2, 6-di nethyl-4- Benzyl nethyl
phenyl H H am nocarbonyl H 2,6-dinethyl-4 Cycl ohexyl nethyl phenyl HH
am nocar bonyl H 2, 6-dinethyl-4- Methyl methyl phenyl H H am nocarbonyl H
2,6-dinmethyl-4- (morph ol i n-4 Methyl nethyl phenyl H Hylcarbonyl) H 189
R R R3-1R3-2R5 M1 R / R' 2,6-dinethyl-4 ethylam no Methyl nethyl
phenyl H H carbonyl H 2,6-dinethyl-4- met’hy| amsno Met hyl nethyl phenyl H H
carbonyl H | Methyl nethyl phenyl H '?—l\ﬁJa;Q/ carbonyl H

N

R2-2
; AN L és
// N

R41 Ra/ \Rb

Formula (I¢)
wherein L is O and R', R%, R*', R*? R®, R® R®, and R*' are dependently selected from the group

consisting of’

Rl R2 R3-l R3-2 RS R41 Ra / Rl)

3.4-Dimethoxy- benzyloxym 2,6-dimethyl-4-

phenylmethyl ethyl phenyl H H hydroxy H
hydroxy 2,6-dimethyl-4-

Isopropyl methyl phenyl H H hydroxy H
2,6-dimethyl-4-

Isopropyl methyl  4-fluorophenyl H H hydroxy H
2,6-dimethy!-4-

2-Phenylethyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-

Benzyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-

Cyclohexyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-

Methyl methyl phenyl H H aminocarbony! H
2,6-dimethyl-4-

(morpholin-4-
Methyl methyl phenyl H H ylcarbonyl) H
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2, 6-di met hyl - 4- Met hyl

phenyl

met hyl phenyl
H Benzyl nethyl
met hyl phenyl
4- chl or ophenyl
H 4-am nocar bonyl
nmet hyl

4- chl or ophenyl
2, 6-di met hyl - 4- phenyl et hyl

H H hydroxy H Met hyl
H 4- hydroxy H Ethyl
H H hydroxy H 2,6-dinethyl-4- Benzyl
H H 4-hydroxy H
4-hydroxy H190 R Rx R3-1 R3-2 R RA1 R' /| KR
H H hydroxy H 3-Carboxy- phenyl

Me H am nocar bonyl

phenyl

met hyl phenyl
nmet hyl
met hyl phenyl

phenyl

H H hydroxy H 2, 6-di net hyl -4- H net hyl
H H 4- hydroxy H H net hyl

phenyl H

H H 4-hydroxy H 2,6-dinmethyl-4 Ethyl

| sopr opyl

met hyl
met hyl

phenyl
phenyl

H H hydroxy

H H

2,6-di methyl-4 | sopropyl

2, 6-di et hyl - 4- net hyl
H 3- Car boxy- phenyl

met hyl

4- chl or ophenyl

nmet hyl
Me

H 3-Ca rhoxy-4 nethoxy- 2,6-dinethyl-4- phenyl net hyl

Me H am nocar bonyl

met hyl

phenyl

H M et hoxycar bonyl
H H am nocar bonyl

-4-m et hoxy-
H Mt

hoxycar bon' - 4- net hgty- phermgt'net hylr¥fet hgf phenylr*H H 4- agi/mdcar bonyl H

3- Car boxy-4 net hoxy- 2, 6-di net hyl -4-

Methyl

Methyl

Methyl

Methyl

Methyl

Ethyl

Ethyl

Benzyl!

Benzyl

Isopropy|

methyl

methyl

methyl

methyl

methy|

methyl

methy!l

methyl

methyl

methyl

methyl

methy!

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl

phenyl!

phenyl

phenyl

pheny!

190

2,6-dimethyl-4-
ethylamino
carbonyl
2,6-dimethyl-4-
methylamino
carbonyl

4-aminocarbony!

2,6-dimethyl-4-
hydroxy

2,6-dimethyl-4-

hydroxy

4-hydroxy

4-hydroxy

4-hydroxy

2,6-dimethyli-4-
hydroxy

2,6-dimethyl-4-
hydroxy

4-hydroxy

4-hydroxy



phenyhnet hyl nethyl phenyl

phenyl nmet hyl net hyl phenyl

phenyl et hvl met hyl 4-chl or ophenyl
pyridin-2-vl 2,6-dinethyl-4- nethyl

RZ R3"1 R3"2 R5 R61 R /R and 3-Carboxy- 4-
4- chl orophenyl H H 4-am nocar bonyl

(NR3-1 NR3-z LRs/NDb

R, R3-1, R-', R, R,

consi sting of . R

nmet hyl

met hyl

H H am nocar bonyl

phenyl
met hoxy- phenyl net hyl

H 3-Carboxy-4 net hoxy-
H H 4-am nocar bonyl

H 3-Carboxy-4 m et hoxy
Me H 4-hydroxy H 6-Methoxy carbonyl -

H H am nocar bonyl
met hyl

191 R1

H 38. A conmpound of Fornmula (Ild) RRTZ

/z RaN 41 R Fornula (I d) wherein L is Oand R,

Rb, and R41 are dependently selected fromthe group
R2 R3-1 R3-2 RS R41 R / R 3-Carboxy-4 net hoxyphenyl

nmet hyl phenyl H H 4-am nocarbonyl H  39. Aconpoundof Formul a(l e)
Rl RZ RJ-] RJ-Z RS R41 Ra / Rl)
2,6-dimethyl-4-
[sopropyl methyl phenyl H H hydroxy H
3-Carboxy-phenyl 2,6-dimethyl-4-
methyl methyl  4-chlorophenyl Me H aminocarbonyl H
3-Carboxy-phenyl methyl 4-chlorophenyl Me H  4-aminocarbonyl H
3-Carboxy-4-
methoxy- 2,6-dimethyl-4-
phenylmethy! methyl  4-chlorophenyl Me H aminocarbonyl H
3-
Methoxycarbonyl
-4-methoxy- 2,6-dimethyl-4-
phenylmethy! methy!| phenyl H H aminocarbonyl H
3-
Methoxycarbony!
-4-methoxy-
phenylmethyl methyl phenyl H H 4-aminocarbonyl H
3-Carboxy-4-
methoxy- 2,6-dimethyl-4-
phenyimethyl methy]l phenyl H H aminocarbony] H
3-Carboxy-4-
methoxy-
phenylmethyl methyl phenyl H H  4-aminocarbonyl H
3-Carboxy-4-
methoxy-
phenylmethy! methy! 4-chlorophenyl Me H 4-hydroxy H
6-Methoxy
carbonyl-
pyridin-2-yl 2,6-dimethyl-4-
methy!l methyl phenyl H H aminocarbonyl H
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192 RZ Ra-1 R ~-N N </N x R3-2
is Oand Rl, R2, R3-1, R3-'-,
fromthe group consisting of:

et hoxycarbo ny |- 4-nethoxy- phenyl net hyl

and 3-Carboxy-4 nethoxy- phenyl net hyl
40. A conpound sel ected fromthe group
~ Ol H2N NHZ 0 193

LRs Re/N\ b R R41 Formula (le) wherein L
R5, Ra, R, and R4l are dependently sel ected
Rl R R3-1 R3-z R5 R41 R

/! R 3 M

H H 4-am nocar bonyl
H.
N HN

met hyl phenyl
met hyl phenyl H H 4-am nocar bonyl
consisting of O Ovw HO Me N ~I

and
3-Carboxy-4-
methoxy-
phenylmethy! methyl  4-chlorophenyl H H  4-aminocarbonyl H.
38. A compound of Formula (Id)
R? 3-1
R N
NN j[
. N 32
» (g f R
o N
R41/ Ra/ \Rb
Formula (Id)

wherein L is O and R', RZ R*', R*%, R* R* R®

consisting of?

, and R*' are dependently selected from the group

3-Carboxy-4-
methoxyphenyl
. methyl methyl phenyi H H 4-aminocarbonyl H.

39. A compound of Formula (fe)
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OO HON M N HN ~ HN/ MeNH2 ONN'NOwW | N H / Me N
HN-il O H2ZN MNH2 0 0 HOLi/ M/ I A NMNOHNI M HZN McNH
O HO/ Me Me N~ \

2
- )R N R3-
N

N 3-2

ST e R

41// Ra/N\Rb

R

Formula (Ie)
wherein L is O and R, Rz, R, RM, RS, R?, Rb, and R*' are dependently selected from the group

consisting of:

Rl RZ RJ-I R]-Z R5 R4] Rﬂ / Rb

3-
Methoxycarbonyl-

4-methoxy-

phenylmethyl methyl phenyl H H 4-aminocarbonyl H

and

3-Carboxy-4-
methoxy-
phenylmethyl methyl phenyl H H 4-aminocarbonyl H.

40. A compound selected from the group consisting of
O OMe
HO
Me
N
N / |
HN
@]
HoN NH,
0

193

Ve

2

N
0

0



HN O H2N McNH2 0 194 O MO HOO M Me N[ HN ~ H2Ni N-12 M O
ove MO M Me NHN H2N McNH2 O and O HO M Me N HN O McNH2 H2N Y&~

QO OMe
HO
N
Me NN
HN
O
HaN MeNHz
8]
N
LN M
N | CMe
N
H
Me
N
Me N é |
HN
0]
H>N MeNH2
0
0
HO
Me Cl
N
Me N™ N
HN
0 M
HsN MeNHZ
0
0] OMe
HO
Me
N
Me N é |
HN
0}
H;N MeNH2
O
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0 41. A conposition conprising the conpound of claim1l and a pharnaceutically

acceptable carrier 42. The conpound of claim!]l

of 5-({[2-Am no-

t hat

is the hydrochloride salt

3- (4-carbanoyl - 2, 6-di met hyl - phenyl ) - propi onyt] -[ 1- (4- phenyl -1 H-i m dazol - 2-yl)

-ethyl]- amino } -nethyl)-2-nethoxy-benzoic acid di hydrochl ori de.

conposition of claim 4]
5-({ [2-Am i no- 3-(4-calf
| H imdazol-'_-yl)-ef
conposition of claim 4]
(4- car bai noyl - 2, 6- di net
ethyl]-am no }- nmethyl

hyl ] - am no} -
B wherein the c
hyl - phenyl

43. The
] wherein the ¢ und is the hydrlochloride salt of
banoyl - 2, 6veti yl - phe¥?).-@r opilonyl ] -[ 1- (4- phenyl -

zoic acid. 44. The
M no- 3-
yl -1 Him dazol - 2-yl) -

MeO
Me
N
Me N 4 |
HN
0]
HoN
2 Me V2
0
and
0]
HO
Me
N
Me N é
HN
@]
H:N MeNH2
0]

41.

acceptable carrier.

42.

A composition comprising the compound of claim 1 and a pharmaceutically

The compound of claim 1 that is the hydrochloride salt of 5-({[2-Amino-

3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[1-(4-phenyl-1 H-imidazol-2-yl)-ethyl]-

amino}-methyl)-2-methoxy-benzoic acid dihydrochloride.

43.

The composition of claim 41 wherein the compound is the hydrochloride

salt of 3-({[2-Amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl}-{1-(4-phenyl- | H-

imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-benzoic acid.

44,

The composition of claim 43 wherein the compound is 5-({[2-Amino-3-

(4-carbamoyl-2.6-dimethyi-phenyl)-propionyl]-[ 1-(4-phenyl-1H-imidazol-2-yl)-ethyl}-amino}-

methyl)-2-methoxy-be

nzoic acid.

195





