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WO 2005/ 090315 PCT/ US2005/ 008339 TITLE OF THE
| NVENTI ON NOVEL COVPOUNDS AS OPlI O D RECEPTOR

WOBEMBCRS CROSS- REFERENCE TO RELATED APPLI QATT/OBE805008339
This Application clains pri ority to United States

Provi si onal Patent -ﬁp@l VEENTRONS53342, filed
March 15, 2004, V\:hIT deﬁZre y I ncorporated by

r ef eNDYELICOMPROBNDS &S/OP10I B REGHENORRMORDLRGORS
FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT The
research and devel opnent of the invention described

bel ow moﬁggkgés ket \rESPener AYEDLRPBLEE RT @NFHE

| NVENTI € present invention is directed to novel

opi oid, duI at ors (

; nverhis AP RBr A BT BTy 8 HoRRHGRfes: P ipisiatfal Patent
fibatih N@”@@/@BQ%ZPN@H &t 15; 2004pwhixsi isiereby mcorporated
ntaining them and their use in the treatnent of

bwefarelncrmmutaae@wew sorders. BACKGROUND OF THE

I NVENTI ON The opioid receptors were identified in the

m d-1970's, and were quickly 25 categorized into

three WWEN'IORB@@RD‘I NGsFEDERAIAM SPONSQRKIARESEARCH

More recently the ori es of receptors

have been further di vFﬂ%@%Vé'ﬁééﬁgﬁfypes. Al so known

is that the famly of opioid receptors are nenbers of

the G protein coupled receptor (GPCR) super-famly.

Mbr e Thieyreisebrui ared Hyveleptriemt of theainventien deseribed below was not

establ i shed fgcts that opioid receptors are found
f@%@@ﬂﬁﬁ@ﬁf‘sqrﬁa- 30 central and peripheral nervous
system of many mammal i an speci es, including hunmans,
and that nodul ati on of the respective receptors can
elicit numerous, albeit different, biological

effects, both desir i (D. S. Fri es,
1 WD 2005/ 090315 Pg%éﬁ%gg@?‘gﬁﬁ nal gesi cs", in
Pri ”CTrRi Sn%s@f'lt M?@hﬁbﬁ@é dirbeBti 2o mvelﬁkbﬂsioreidre,cerDmcﬁahyators of

T. e, and D.A. WIIlians, Edsh \<ylllarrsand
PWrmuIa](;I) Ezhetlnmtpn fwither relates to methods for preparing such

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
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
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,
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pp. 247-269; J.V. Aldrich, "Anal gesics", Burger's

Medi ci nal Chem stry and Drug Discovery, 5th Edition,
wOo/ei0a020383 Ther apeutic Agents, John Wl ey & SopPGT/U$2005/008339

5 1996, pp. 321-441). In the nost current literature,

A8 P s I FLELATER ROt 0.0 e T

Lathkd, Zrab De&! WiIBaRiay Sdel; Villiaahs ard pildes: Baitimore, Md., 1995;
undet er m ned '

o e R00T oY Aldrianecapalapsics r e gasgs MsoiEe CheMistry and Drug
| pihesiinal . . _
o159 Ak SNSRI Nt s ey poparsts .
1996 Pp. 329d480). ppihel Mostelutent ditaratureethedikeliboodmiy
nelemdimeration ohihe RabEeaPE ShBITTS reRelediy peelfreied,
wﬂﬁrréﬁcﬁé’disvéspa@&\f;&g@@%g@egssﬁé J& HdesahediRidire | 8. Riviere

nor phi ne), eri pherally acting nmu agaonij sts
ahd Jeagidlcatis Junieh| TOpicidl@ceptags: Targets taringwy gastrointestinal drug

amsipement” SivpHepeamed 2000, & A 287 anakappa

nodul ators, as well as conpounds possessi ng conbi ned

sub-type nodul ation. It is envisioned such

expl Araipte biotegichkeffeats idenéfied fof epioiseRogdlatershayve Igd to

t i t h ,minin .S S ] - .

Ve Py I Bk, ROECHSEaACaR e Thany GomatFacting
nfd Bﬁiﬁkﬁ?é@rﬁisgﬁfoﬂhial_@rsi rﬁafkﬂé% ag gmﬁz:gqm Eg?ntsttp alttenuate pain

respirator epressi on, an addi ction pa ial). o
(Sammomhing), 85 exel Jheedrhaspl: ariig B ﬂ@&’@_ﬁtesgﬁi Bptyate motiity
(%ﬁiﬁﬁé%ﬁg?é;Méﬁtﬁ)}:glrir%cgl%tﬂaieg‘égb W3hBAuindab Y efuate

ment various diarrheic syndrones,
niedikinit wtilly S0sdleictivé pokta,-rapeaid kappalneedylators, as well as

oo pncoaRer RS0 o AR 3 1 oREhE suor
e%bﬁ:‘?éf?&{é?néﬁbsg 6 adentdwilf MbR/ RiliBBY, deagentowith minimized
ni en, iord reCeptors: Targets for new

sgastyenside esfectatelativegtodriresndlyravailableragentéexaroplgs of side
2000,

. 203-238)., Around the s ' 01 0j
eetuiobraomaine pabidesreoatrae. TR EEAEEsShea e
| Inf a Quferepietilivei aranited OPiEd
d'g‘réi?dgfg',n bcﬁ%ﬂﬁ?‘&e?ﬁgﬁs@' ﬁé\ilvﬁmgéﬁiﬁﬁgi_pl ers of I\/Ieeldj ?i na{ o
rebdutaiirs yare utreatly peingcvateated includes petgntial /A mpent for
W I Ilian Eds.: W.IIiang,: BAN AN e Y
b V5 b PR A g e ot
c%ﬁ%tiéﬁtﬂ?n), %Bidiéﬁralgiaiﬁ oyssteperdtile painniatabiegbowel syndrome,
aonrdI ‘i%;‘lgr%mgt%?)t/ gg\?vg} aisgrders) (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
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.; Williams and Wilkins: Baltimore, Md., 1995;
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enkephalins to sinplified dipeptides yielded a series
of conpounds that naintained opioid activity
w@ Spkiopdses , P. WD 96/ 06855). However one pot enPCHIS2005/008339
drawback cited for such conmpounds is the likelihood of
e S f I

i) ?247#&& @éiﬂ?é&t élﬁgbké %%Wcaﬂé’@ ke or@'ineﬁ pent)apeptlde
eNké@hélmsemdﬂ Fimifiedr dﬁmpﬁﬂeepymidﬁdosaemﬁm@ptq‘f de@mpounds that
cont ai ni ng heteroaroma, i C or E}rpgf i c_nucl ei tential
m@nt@l@ﬁch@p%@ctlwam@@?" $1Fs WEY PRIDBESST, diowekl one potentia

d£\9 Qﬂg i%dj'fcgr c?w%#@?ﬁﬁdé’@heﬂﬂ@hhb@db'ﬂfﬂﬁblt [iMerent instability

I n t . H. Lazarus et
(RIVY, SEriier desl., 2000, P2pt. Riptein 6(s. 1693) 4143}, PPeSdatd Hp).
vvorks around rmrphl ne related structures were reported
by Wentland, et al, where carboxanm do norphine

deri \adleveseiMiyl t 'S BBALOIOF WpiBIdPr pRBUGShEPdes containing
V\éntlang et§eal y Bi org. Med. V\gﬁm Le?tergdgo%ﬂl 11,

rmberoﬁaﬁormf‘mdol?\@leronllmnat\mnwlghweg_q digcloseg; ap@/ev%yns series is

reRareL shevrece Ao Bl B adge iR A eechBio RS Schiller

WEHkBNILNG, LaAirat et abt Peplite 2000127, 6pppr1668¢1>671)
car boxam de | ed anyvvhere fromequal activities up to

40 fol d reduced activities, depending on the opioid

" eCRyal: ARk, MRS HGIAT o eRted SERcHAUSeRS reported
ankpnant det | ghefe Camdxﬁnﬂkﬂwnmrphmé derivatiess med it's analogs

WRRPCPTRBR S P Lo RTEY St - Bt A BBy Lo G . v
fﬂ?phgﬂ %@W@Hﬂéﬂ?%h@l"e&o? 'I@é&dCﬁéﬁPQIéﬁéﬁs ixym 11, pp. 623-

provi I mproved armacol ogi cal profile
o|vmemtmmjotoumdrthausmsjmuom’gm the pbenel rame&xg @ﬁthﬁ morphine

ﬁkﬁﬁiﬁﬁaﬁtua@%wggé piiet S ARtk Ak e rorh oY

fe% rﬁ)t 540 ﬂﬁ(lj rEH S FSEitRsS GeééndllngfdrhMeCoplmd receptor and
syn motility di sorders includin

tpes:arbxpamdlev gt was @sarayealatsthapany @ddlt@tﬁ'@l rsidstigytions on
30 |
5 vomeraie Tomnonam SRGTEAIe BRale bihigapRine e

2005/ 090315 PCT/ US2005/008339 It is an object of the

present invention to provide qpioid receptor .
modul Geapeunds of theypresent Bveslipa bavemot been reyiphsly displosed

A 4t e Bl B SRR, RlyanBARES Qe BB A RORIpBURES By REviding

improved pharmacological proflles

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
including post-operative pain, irritable bowel syndrome and inflammatory bowel

disorders.



invention to provide opioid receptor |igands that are

sel ective for each type of 5 opioid receptor, m,
waledosadsntl kappa. It is a further object of thecnnmmossssv

invention to provide opioid receptor |igands that

ggld? |%§atc¥’%%ggftt€é ﬁﬁelas?e?\'t Hven |6ﬁcfﬁﬂ'6\ﬂdé 368 d ré%pt?r

aneous ] ect

mod@ilatbrsy elptd 9mur‘tl§>er{kﬁb]é¢tdﬁ tioe m\mnmon neqoaomde«nppwmmeptor
that are al so useful i nter dlate% EP arlna
aﬁ@WStﬁpr’r"@d QPMé@ﬁaﬂtowda%"t"ﬁss It afp Objgct gt Uie RiESEHt
S Rofbn B S RS RS e sbisE e et o o
5 opﬁﬁ@ﬁédyptom ddlta sndkappg. elt is aﬁunﬂhw mb]eeimﬂtbﬁ present

d ful ph t
rbioRiion 59 AEvide G RRoaor HarGedoahTOC IR AP o thres; qRicid
w&g.ﬂl u, BERR RN 93' @hﬁf!tanb@ugy'NM?B¥n%jé&ﬂ5f the
present entlon iIs directed
irn@miion md@r@\ﬂdémenlniram(sta)nt cenRouhdrihat weNlss use&“ BS20

|qtﬁg3é¢|§bgﬁ§ E\%{?ﬁgppé gﬁ?e&‘f om9@frg§gﬂﬁjr§ig%@${?$$ e JI56%h object
10 of¥fa ﬁ’ﬁ’zhlﬁﬂ{) o B’?b\h@é @rrﬁéﬂﬁ@ahxdf,tre@mb(dﬁhrﬁélair&ﬁmg aaosdition

hetero kyl; wherein ary

fmd‘lﬁ’(eﬁlb_ﬁalaldmm wscemor g, ityis ﬁ@me@f@f&hﬁ dvangiepdp provide a

f@%&%&%p?;gu%qaef n\ﬁb% t] ngotroﬁygrllﬁﬁﬁls u%drb%f{) i egf the present

lﬁﬂerﬁléhli)éefulfé@é@b)b(&d ré&deptdnyiodGihtdral koxy, hydr oxy,
cyano, am no, - 4 WD 2005/ 090315 PCT/ US2005/ 008339

6al kyl am no, (C1_6al kyl ) 2am no, hal ogen, carboxy,

15 aryl (C1_ 6)al koxycarbonyl, Cl_6al koxycar bonyl ,
am nocar bonyl, Cl1_6al kyl am nocar bonyl ,
(Cl_6al kyl ) 2ani nogMMARY, OB THEIINVENTION| ; 5 and,
wherein Cl1 _6al kyl of RL is optionally substituted with
one to three ‘ ‘

The present invention is directed to compounds of Formula ()

a’ '~

20 R

Formula (1)
wherein:
R'is selected from the group consisting of hydrogen, C1.salkyl, cycloalkyl,
25 heterocyclyl, aryl(C1.s)alkyl, and heteroaryl(C1.g)alkyl; wherein aryl of
aryl(C1.g)alkyl is optionally fused to a heterocyclyl or cycloalkyi;
and wherein the cycloalkyl and heterocyclyl of R are optionally substituted
with Cq.salkyl, hydroxy(C1.g)alkyl, Ci.salkoxy, hydroxy, cyano, amino, Ci.
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substituents independently selected fromthe group
consisting of Cl1_ 6al koxy, aryl, cycloal kyl,

whedosoosyx| yl , hydroxy, cyano, amno, Cl_ 6al RgI/E81000008339

(C1_6al kyl ) 2am no, hal ogen, and carboxy; 10 and

wh h |
v 1 UM s R AT Ao R HERY (G
opt i 9ambkycarbbayl, Tyiatonyddibomd, aminduasoma .l

substituents inde endently S Iect ed fromthe r%mos%lfonyl

consEsealkygaprnesar OBHL salify)g? DY YN
Cl. 6al koxy aryl (C1. 6) al kyI aryI (Cl. 6) al koxy; aryl;
het eroaryl optionally substituted with Cl. 4al kyl ;

C\eridoahleydin Credatiyd of R1 yi$ ppnarsaltyrs;ub@ﬂwtecﬂ, w@rmﬁ ;q bxse

EZF L;ﬁ‘%‘i‘ﬂ%ﬂ( %@@ggﬁ{ lf)éi.ﬁocﬁx d fr%rrﬂ e gr%p consisting of C.
ﬁ ﬁf‘ IBQI‘R?F 'H@féfbcydw drpipkEleyano, amino, Cq.

6) al ?<y a noca onyl

ny aryl am nocar bonyl wherein aryl
i s ogdlkylamiihg, (Calébt’nybiammlo halogen apnd Larkaxy;
Cl_4al koxycar bonyl ; heterocyclyl carbonyl; carboxy;
Cl. 6al koxycar bonyl ; C1. 6al kyl car bonyl ;

C%ME&{&@W@QM %'ﬁldﬂﬂateﬂﬁ dﬂﬁmabbalw(lC1 )alkyl and
am nocar bonyl ; aI ky I?t B‘n ﬂ{;ar bﬁ ih M
cyanbetehaan@(éh e)alkylfara ﬁﬁ@lﬁvﬂ/ﬂ*bﬁ tedyy ehotyeeR

e St GRalsInPEbBRAGHl HeRitd FroM PEORRRSESHIIAGST C,

21yl Ay hoFIC Loy Gty arwm@almnaawm opalkoxy; anyl;
erein the ar ortion, of t ont g
Subs etarennd celionsinapubstisger i Cy albleryFaridP etsroovely

t t t
Che GrUbAs (RHERIHED: QAGHRRRE Sletbo OploRy! aifa: TR
hy dr @atkylanainon(C ﬁlkﬁ)ahkmoarﬁarwyck)aiky@mnypy&&wh &ydroxy(Ci.
?angcar bg%ﬁq{é%ﬁbawﬁm%lg%n@%% Wﬁgf%}‘ a(%llls ogtlonally
b t bonyl;
V\Arwg:%”r'?%g ftéwmg&;ge& 2oog7éolrédc)>)t e Uﬁs%g%%sygc%: o
al komrbm»t;stmtsaémxycatfboaw IQaﬁHWlﬂ@bemél Cysafigdean UV'@G"”O

(1" itRpessapd it BT e lsdrmineopory:

grou shaldgef: gffluarorhethyi; RBflEBRhexy or dydroxy; 3,
and R:%%HB h Fc()):gtlonally subsﬂltuted with R3 and R5; RS

NN\ RBRR3 33

RZis selected from the group consisting of hydrogen, C+-salkyl, hydroxy(Cs-

g)alkyl, aryl(C1.s)alkoxy(Cs.g)alkyl, or aryl(Cqg)alkyl;

wherein the aryl portion of the aryl-containing substituents of R? are
optionally substituted with one to two substituents independently
selected from the group consisting of Cy_salkyl, C1-salkoxy, hydroxy,
amino, C1.salkylamino, (Cqsalkyl)2amino, aminocarbonyl, C1.
salkylaminocarbonyl, (C+.salkyl)zaminocarbonyl, cyano, fluoro, chloro,
bromo, trifluoromethyl, and trifluoromethoxy; and wherein alkyl and
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6a| kyl, hydrox (Cl 6) al kyl, 1. 6a| kKoxy,
6a|ky+ c1 6)a El/y ZOaW
he \e 6{;(01 ter oar 6) al koxy,

RRN ABDENOand R5 a-1 a-2 a-3 a-4 wherein
A-B is selected fromthe group consisting of NNC, CN,

WORMNsaM31C-C;, D-E is selected fromthe group PCT/US2005/008339

consisting of OC, S-C, and ON, 10 R3 is one to two

S OGRERIE S SRS ST gy, amine
ar yl € Callahied\iC4.calkyl){a83in6) ai &gyltyl ,  heteroaryl,

het eroaryl (CL_6) al kyl, heteroaryl (C2_6) al kenyl,
het eroaryl (C2_ 6)al kynyl am no, Cl1-6al kyl am no,

A(lscé gl éﬁ’éfr%?r@g're ! fdéh@féhﬁ oféfwhﬁﬁg@%ttem ani pe2, a-3, and

ary OoXY, oxy, wherei n t he aryI
a4 hqitwnaﬂy;shbpbﬁuted)mtbﬂ? *RORE optional |y
substjtuted with one to five substituents

i ndeﬁiendent ly selected fromt he group consi sting of
Cl

hetseremr het erma{EyI ar yINmeo
het er oaryl am no, am no, Cl 6al kyl am no, (?ff Rs
6al kyl,) 2am no, carhxy(Cl. 6)al kylaam no, carboxy, a4
Cl_6al kyl carbonyl, Cl1_ 6al koxycar bonyl,

C]y\ilwlekyl car bonyl am' no, am nocar bonyl, Cl

6al kyl a I d C-C;
Soh B AGR IR o oki Az ORI and

t rpfg M&éﬁbhyﬂomtthe roup coreisting/of OFgdBdXyand O-N;

Cl. 6al kyl sul fonyl, C1.6al kyl sul fonyl am no,

(O -NHCH-R)-C(O- NH2, and Cl 6alkyl: 6 WD

Rz‘gé? 8‘\% 9 ? sﬁgﬁ@éag\g%gﬁéﬁé@nﬂm&@ﬂeﬂ Hen Biee ydupogoridsting

stituted with substi tuent sel ected

f r@frmémmw @MJ argiiSi.s)aikyy auf!(Gyeatenyl, eayltfeag)alkynyl,

%’Tgfgg%y%%gfg%l(%?%g@ap%mwﬂ&% ﬁk@m heteroaryl(Ca.
(Cg])ﬁlﬂlﬁglkéhﬁﬁb ?é’él‘?ﬂﬁbﬂmo (@i %Qkyl‘h)aﬁlhhy)l aryjlaraina;, bony| |

t eroar aryl am no, heteroaryl am no,
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 C1.
salkyl, hydroxy(C1.s)alkyl, C.salkoxy, aryl(C+.)alkyl, aryl(C1.¢)alkoxy, aryl,
aryloxy, heteroaryl(C1.s)alkyl, heteroaryl(C4.s)alkoxy, heteroaryl,
heteroaryloxy, arylamino, heteroarylamino, amino, C1.ealkylamino, (C1.
salkyl)zamino, carboxy(C+.s)alkylamino, carboxy, C1.salkylcarbonyl, C1.
salkoxycarbonyl, Cy.salkylcarbonylamino, aminocarbonyl, C1.
salkylaminocarbonyl, (C1.salkyl)2aminocarbonyl, carboxy(C1.
s)alkylaminocarbonyl, cyano, halogen, trifluoromethyl, trifluoromethoxy,
hydroxy, C1.salkylsulfonyl, C1.salkylsulfonylamino, ~C(0)-NH-CH(-R%)-C(O)-
NH., and C4.galkyl;
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5 aryl oxy, heteroaryl oxy, aryl (Cl.4)al koxy, and

heteroaryl (Cl. 4)al koxy; Rc is selected fromthe group
weonsiossifhg of hydrogen, CL.6al kyl, Cl1_ PCT/US2005/008339

6al kyl carbonyl, Cl1_6al koxycar bonyl

Cl bal.kyl r A| 1. | i lected f
wiigteBrGaty R el Th) R RRyPRalySybsifidteliNatiH lsubstituent selected from
athd %@uphﬁié\%ﬁsm%)df ;hydhmyfe carkRxyi ﬁ)mplkbmymarbgnyl, amino, C.

substituted with one to five substituenR .
 erllylemien (G ey barenos PR ERYLLC rIs R gminesaroany

. i Cl . 1 . ) » ’
of gﬁﬂ‘(‘:)fl '%{P%'?'L’@éc EQ%ngrifyﬁlgb F’t@%awm’r Aty (PAin6) Iﬁéﬂewafylahmo
haiyeeoaMdtéChridey, keyyI(GrDatpkyxgnd hetaspark{h-+)Jalioxy,

hal ogen, 15 am nosul fonyl, fornylam no, am nocarbonyl,
Cl_6al kyl am nocar bonyl, (Cl1_ 6al kyl)2am nocar bonyl ,

ROE'SIANUA Kl O GR cARIIGIOf Hydreyem Ty @ligliBer i n
d_ al kyl' i's opt onglly substituted with an no,
Calfplcaybanyl, iy satitoxycarbonghiGnaliovigaraenylaminou Ry ke ne)alkyl,
th I i f kyl bonyl i
opet R st Bt borddBl Y £ our “subst ) t uent s
i ndependently selected 20 fromthe group consisting of
Cl_6)al kyl, (C1.6)al koxy, hal , , '
Rhisdihor ooy el R ierabional BB 4 Afe oH0E
cSHEPLfIRRY BriohBHs R Rt RY farfne ous Ry heren R, s (©
S ShaRyieCLdaRoknearglOupaliany) atyl({fﬁ-eéalkyiyaﬁb@@mxa?q
a : Is selecte om QUP in
ofiehgraeny on-aAbYeE T : heteTRandr ey, HEfoger.’ | ¢
Uit Itlﬁb;ﬁ;ﬁo f f&ﬂ?%%g@?&ﬂrﬂn&ﬁrﬁgﬁ)ﬁgcﬁ-E,almltahmcmarquyl,\ (Cs.

s
consi s hydr ogen and Cl. 6al kyl; or, when Ra nol1 .
Riyaikyl), stnirescatibeny! Hyatempyalylqaabamy, Carbery aotyengpgng wherein

wi G rodlind ThpoRoRN b3 ER TR Blc. s T RREERE
f 0%gﬂﬁééhyr?o;té?\&hﬁ&bimﬂ@@wgoﬂwnmm*,ri(m-é)bﬂwmarbdnsyloxy is

sdl romthe group consisti n?g_ of 0, S and ﬁl( Rd?; d
wheptiginalliRsubstitutechyith egerio four sebsijuentsindgrandenify selecte

S RIFE A8 HaRIRABLLE. ORISRy, pgpoegoeno:amio

and hydroxy;

R®is a substituent on a nitrogen atom contained in ring A selected from the

group consisting of hydrogen, Ci.salkyl, and aryl;
R®is selected from the group consisting of hydrogen and Ci-salkyl;
R is selected from the group consisting of hydrogen and C1ealkyl;

R? and R are substituents independently selected from the group consisting of
hydrogen and Cqsalkyl; or, when R? and R are other than hydrogen, R® and



The present invention is also directed to conmpounds of
Formula (I) RI~-RR RBR6 RT NARS RAL RI/N'II Ro
wazosovesus a (1) wherein: R is selected fromPdEUSONMS339
consi sting of hydrogen, Cl _6al kyl, cycl oal kyl,
hegter ac | |\ en to which they are both
hﬁeé%aé@l%@yyﬁ%%rﬁl?@emﬁe\@ eiwé‘\;\rhﬁlgggm is Y
p hettydhe@lioGoah leyfive toheight mesheped oreNQcycieged; to a
het erocyclyl or 20 cycl oal kyl; wherein when Rl is
Cl_2al kyl, said C1_2alkyl is optionally S(IlIJbSt i tut ?g’d
' ' i@ s paNRY)y whereintRéds
L}/Yrbtg%kétzﬂgd E@gnut)ﬁ@g%@gﬁi{qnﬁg% g? Cl_6al koxy(/‘? )Z\r yl,
5 cyltydrabky) C+.sadkydy otanyl;yl , hydroxy, cyano, anino, Cl_
6al kyl am no, (Cl_6al kyl)2am no, trifluoronethyl, and
carboxy; 25 and further, wherein when R is C3_6al kyl,
2Pl hérddftaukivally Scedpthpleaénantiohudrs} tiasterdomiers, @moemaies, and
three substituents independently selected from the
sgite bipereohsi st i ng of Cl. 6al koxy, aryl, cycloal kyl,
het erocycl yl, hydroxy, 8 WD 2005/ 090315
PCT/ US2005/ 008339 cyano, am no, Cl. 6al kyl am no,
10 (CLl. 6al kyl )2am no, trifluoronmethyl, and carboxy;

wherei n the cycl oal kyl and heterocyclyl of, Cl.2al kyl
and CEheseresgnt Eventiais ARaIdTeCiahE saTPRINds e
two substituents independently 5 selected fromthe
group consisting of Cl_6al kyl, hydroxy(Cl_6)al kyl, Cl_
6al koxy, hydroxy, cyano, ani nor? Cl_6a)skyl am no,
(C1_6al kyl ) 2am no, tri fl6ui)1&o et hy ar boxy,
aryl (C1_6) al koxycar bonyIR gNGaI; c%r bonyl ,

I DOA

am nocar bonyl, Cl_6alk : ‘ R
(Cl_6al kyl ) 2am nocar &)nyl , jand am nosul fonyl; 10

furthernore, wherein the ag:/W:\I al kyl and heterocyclyl
of Rl are optionally suBstitRited with one to two
substituents independently selected fromthe

15 Formula (1)
wherein: )

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

20 cycloalkyl;

wherein when R' is Cq.palkyl, said C4.calkyl is optionally substituted with one
to two substituents independently selected from the group consisting of
C..salkoxy, aryl, cycloalkyl, heterocyclyl, hydroxy, cyano, amino, Ci-
salkylamino, (C1.salkyl),amino, trifluoromethyl, and carboxy;

25 and further, wherein when R'is Ca.salkyl, said Cs.alkyl is optionally
substituted with one to three substituents independently selected from

the group consisting of C1.salkoxy, aryl, cycloalkyl, heterocyclyl, hydroxy,
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group consisting of Cl_6al kyl, hydroxy(Cl_6)al kyl,
Cl. 6al koxy, hydroxy, cyano, am no, Cl_6al kyl am no,

W@ 8bs58ai3ky| ) 2am no, trifluoronethyl, carboxy, PCT/US2005/008339

aryl (CL. 6) al koxycar bonyl, Cl1 6alkoxycarbonyl

am ngg% e)r}ébﬁi %;g & gﬁ»I ,Ifd @ QR%%&?HM tnﬂuoromethyl and

(C1 nosul f onyl
furt berosye, wherein the aryI and heteroaryl portion
of the Rl substitu

het eW&Fsin tag cw'&aﬁvl an%ﬁsy%é Y ng@ﬂié@?r‘? Steed'Ky e
°nemb%&ﬁ‘élﬁﬁgﬁ%&ﬁé@Wlﬂhtd@ioswd‘ﬁlﬁﬁﬁﬂ@@rﬁtﬂlb{déﬁﬁrﬁﬁnﬂ?

fro consisting of Cl_6alk
hydr eabe(c@‘d ﬁsamd thelgroq ceasusbnstg of Ca.calitk: iwdmy@m)ﬁwl Ci-

opT BRI TORERTY. Coede A Sriedio B TR, Rl samine

i nde | Bkosty st oRoh hlkogycdrbonyl
Cl 4a Eﬂﬁ@ é%h’ﬁaﬁgé’? eg%éw}c&a)r boxy ?oalﬁs Y Y

het eaumyod:a;ﬂbpnyje Cieal ylaaupocarp@f\gl{&gf ﬁlmgzammocarbonyl and

cycl oal .k het erocycl yl oxy; am no; Cl_6al kyl am no;
25 (éin'@é?@i}ﬁybam no; C3_6cycl oal kyl am nocar bonyl

hyriFasith6re, w@r@lrkthb&ﬁclwu@ll madyHeterocyclyl of R* are optionally
C6_10aryl am nocar bonyl wherei.n

OOT SHRRHa paRonG Wy sms aw%w%pendenﬂy selected from the
Cl 4 l(él? L6 |§f?§,§f bf Ca. Q% gé@?{zQI‘RQWQ _ARKORYXMydroxy,

Cl 6 car oXY;
C1 6@y&mbCalmhmj)m,saﬂiyleﬁmhby((éagatﬂqrhyammmdnﬂuoromethyl carboxy,

?21”‘3@;,?@;’ QQMM%@QPM@‘«-%@%“}%%‘% Ayl gitinocarbony!
tri fl %rﬂbﬁ?c St%d(gf L1 é‘lR hsainoeathdiyH mdyamMov@ifonyl;

2005/ provi ded that no nore
than one R11 substltuent |s sel ected fromthe group

N
ti Sorsiyisubstituted with
S S B Ao o vpit st

Cl1- 4ainreyto, th(a_e R Mbs@ﬁwntgnﬁqp@ngggyy selpeteehirei the group

S SRR PGS N oo

het er@&%ﬁh)}{(l %D&R@W Csaledryheiaémyyilg{jtnnally Babstituted with one
hydr ogen, - 8al k hydrox

06 1dartyﬂp($gb$®§l~@ ;(gd@ggn al y<§¢lecga,3< f¥qr@ the group consisting of

0! LKA, ante B8 Iy gERI T Baryioy

opti mbfoar?lulaymyomawlwy rhememcyolytqw auntien;i Greatitydamino;

i ndependent
(Cq 6a|ky|)2am|no Cagcycloalkylaminocarbonyl; hydroxy(C.
s)alkylaminocarbonyl; Ce.10arylaminocarbonyl wherein Ce.10aryl is
optionally substituted with carboxy or C4.4alkoxycarbonyl;
heterocyclylcarbonyl; carboxy; Cq.salkylcarbonyloxy; C1.ealkoxycarbonyl;
C1.salkylcarbonyl; Cq.salkylcarbonylamino; aminocarbonyl; Ci.
salkylaminocarbonyl; (C.salkyl);aminocarbonyl; cyano; halogen;

trifluoromethyl; trifluoromethoxy; and hydroxy;



sel ected fromthe group consisting of Cl-6alkyl,
Cl- 6al koxy, hydroxy, am no, Cl-6al kyl am no,

W@ @bs@#isky| ) 2am no, ami nocar bonyl, Cl 15 PCT/US2005/008339
6al kyl am nocar bonyl, (Cl-6al kyl)2am nocar bonyl, cyano,

I b f
el Y P et o

Cl- 6al éé&h@étrﬁgﬁ@n@&oafyl%yd)alkvle %pbarwﬁ@hb))alkoxy Ce-10aryl;
substitfuted with

(Cl- 6ahre;erpaaﬂrpnbonaﬂyw%“§ﬁ9ﬂ W'%O'K‘J‘ ?%J‘V%%P@‘B?tgﬂe?ﬁsom
Lhe o oy epgnﬁi%ln B%c&{q M theldrBdlo B6ASRING of C aakyl, Cr.

|ona stltu ed with R3 and

5 R5 \ R§a|Rax Sardd éarBoW&yEld‘all@ll\heiﬁroWl FCo-agyloX¥- 2
a-3 a-4 vvherelnABl i(pele ted f ég%égtjp
consi sﬂeﬁQ’OQW'WSCCYQ-O do%y BT

sel ect PrkPRSERGRYIOK; O C. S C and
ON; F%%tﬁf"@ggb {t%wromthe group conS|st|ng of N-O

and CG0; 10 V‘D 2005/ 090315 PCT/ US2005/ 008339 R3 is

%&3@?@&%@0 el @Itﬁ@}o& C%%?%Eﬂd tl%y@?%-@%‘k%@y{é%%lkyl, or

Wi aryl (C2 6) al kenyl aryl (C2-6) al kynyl
10 he 61&%]%1%% #er oaryl ( 6) al ky

havrmremlyie(ﬁfoandlg{@mmn t @foggyl—}qop@mng)%%;(,imn}s of R? are

' 5
ﬁg‘t QBngrﬁl@rﬁlﬁ%st.?@?g%g@(&J%m ar%ﬁg&){%‘ﬁ’ts iRdepeHbenBy
trif buRcameioN meég”rduE@bﬂgBtmg ofasaikyl, tGhealkoxy, hydroxy,

aryl, heteroaryl and the ar and het er oa
aryl aTInG,) G kalanmq,|(@@gal y&q@ﬂw ammoca%onyl Cs.

ar yI | fl hi
15 [ete %qulgﬁbééfé}ébnyl éﬂ%pé%éﬁg%lﬁ%@ cygano u;/)ro chioro,
aryl apbre, triflsibesraethi, aarnmtrmﬂuarqm@hpxy,unchrvdwerem the Cy.qalkyl
het er oar ony are opt.. subst L ut 0
(1 ve andforapknmahsdiants o AL polpR B RS Bt
i nde | K15 HRB, QamieeneiGT-braylof
Cl- 6:@&9%&} %@ﬁ@x@ 1- al kyl(tﬁ& Iugal kolxy o
C6- 10aryl (C1-
20 A is selected from the group consisting of aryl, ring system a-1, a-2, a-3, and

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

R5
AN P O RO
h—8 R b—& «  F—6 » N‘—Ft—'N
» 2 a3 i
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
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6) al kyl , C6-1oaryl (Cl-6)al koxy, C6-10aryl,
C6- 10aryl oxy, heteroaryl (Cl-6)al kyl,

whegsoosiy| (Cl- 6) al koxy, heteroaryl, heteroar yPORYS2005/008339

C6- 1loaryl am no, 15 heteroaryl am no, am no,

3&3%&6%5y| amr%%%yg_ﬁe&i&&%e@fhégﬁ@yf@gﬁﬁgﬁ&%ﬁhgbmup consisting
Cof GRLARYY BAy bé»gxm GF]kyl Gy Kb exaikenyy amyi(Gos)alkynyl.

detgéé‘é,gmm@ patky M A5 AR\ aIkESH; heteroaryl(Ca.

¢ PRI iy C TR u§€2<%$ﬁ'§%9%€@ ahAamies)
Chefe?bé%ﬂ@ﬂirfw @Wloxﬁmétﬁbamﬂomltkﬂlu@@meihw ans fglogen,;

provided that no nore than one such substituent on
the aryl or heteroaryl portion of R3 is selected from

Egﬁ]egéﬂ‘{ﬁ?gl?{) &FL&%I &d t‘ﬁ@ é@aélydi h@ﬂerﬁw bVlaryI(C1 s)alkyl,

oary C6- | oary

het eawmlslmwnmwcz ey b IS )t heteroaryl(Ca

hot o) g%ygm er%@@zﬁ%m Caqp(f’a%%éaﬁgiﬁ?é?agﬁgﬂmo aryloxy,

Cl- 6%‘1#}‘@&53 ANk, Céreﬁ)p@lbhﬁlly eﬂb‘btheteﬂwmln phe @ five fluoro

6) al is optionally substituted w a gstl ?éf the

sel esmmltaemmqrmegtodbrﬁe ShEiuentRd W’z’P yyelected from
box

g S L E LRy BB (€)1, ERLAKORATICroar(Cr-

<(3I C1- bk I)(I;ea{lgg AMGLHaIREXY, Ci;qoaryl Cs.10aryloxy, heteroaryl(Cq¢)alkyl,
Cl-4 b h
e oA, e e T
1
obs ot aaat R, el fie/ BhelgRaMdS- gk 'y“”éo?é”'?"y(c‘
PE: efmfwh?@ﬁ&% , @atisakyf Gmakbll@aglm‘lyd).l G osalketycagp !,
ot aslsvigarbampiamiio, piRgcarBBany Ol soih Rrifidedtbony, (C+
pyr az%lﬁy%ayrrmeémonw %@m&@k@h s)alm@hmxcbrbdmmnoyhalogen

benz8 enzrrm dazol'yl, benzthi azoly
benzmfambmethwlutnﬁlubrczmatylbxymwdfgxy ryi- e;alky;sulfonyl and C.

io;? ?géfgﬁlswﬁhwgﬁ?%@f @gv%%bhH%Lgo W{eﬁbgg %ég'ls%ch substituent on
bst Reisséledtetirfoomith nsisting
ign;t@% :éﬁ%t%“rfhé(t%@%ﬁ;ﬂ%@tﬁﬁﬁ u i onal Iey ;ubst [ ggﬂlguw h

ani nayf Ggkodp(BylsiatirioCe-aaryl e -BaIKRYY:) QarePhi; Co oaryiSky,
Cl. 6) al k
hendleteeay i B s B ko etergant. heteroaryioxy:

'S OFEé{aaleémlrﬁabﬁUiﬁeléMryibmme no; a non fused
nbere het er oaryl (C1_6) al kyl car bonyl oxy; a non
fused 5- menber ed- het er oaryl ;

and wherein Cq.galkyl, and Cqsalkyl of aryl(C1s)alkyl and heteroaryl(C+.-
¢)alkyl is optionally substituted with a substituent selected from the group
consisting of hydroxy, carboxy, Csalkoxycarbonyl, amino, C+.
galkylamino, (C.salkyl)2amino, aminocarbonyl, (C1.4)alkylaminocarbonyl,
di(C+.4)alkylaminocarbonyl, aryl, heteroaryl, arylamino, heteroarylamino,

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

11
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hydroxy; hal ogen; am nosul fonyl; fornylam no;
am nocar bonyl; ClL_ 6al kyl am nocar bonyl wherein

w@08adddys is optionally substituted with am POT/US2005/008339

Cl 6al kyl ami no, or (Cl_6al kyl)2ani no;
o'ﬁt %2%@9 g%;%]r%t%ﬁgl%%ﬁ%lt?c%ﬁoWﬂe%rBuE%’o‘hs@%n@%fk&’ﬂyl itRienyl,

%n(r J,Qﬁdakw ), 2B78z0R1, lhﬁdaﬂdﬁ;np;r;lzolaf tpzyn;dlnww;aﬁgugﬁwyl
heterocyclyl is a 5-7

r iphiepZimd, leOU‘ wndeldby%dqhnyfg’eé‘??@%ﬁeﬁe r}[“
C@%ﬁg%éﬁéﬁgﬁggnﬂ ﬂ' gér‘?ﬂf&z&yp"dum&ﬁd'mxdum@ﬁn I,

erein ortion of phenyl (CL_ 20
6)@d@yﬁ(ﬂmyb@m{qumnyjptl onal I y substituted with

gycfv]iﬁ?ﬁ;l Rkpysdqn%m% 18 e Betlited AR BRR 1o G AR A dAReRts
( Clﬂg\h?bg?{é%&!#@élbkﬁéﬁ%r‘mﬁ@ gFEiup c@ﬁélkt}ﬂg‘iﬁf ©: f,()alkyl optionally

(C1 am nosul f onyl; r myl am no
am neisstietedl wittCartiad k1. @lhwwamo@@ﬁy@; ealkyl)zammo (C1 -s)alkoxy;

(CL. 6al ky
hydr gﬁwy@%ﬁ%% %hbéjx%ﬁ:éﬁgﬂri@lgér%‘é}ﬁﬂo&g W%%@Wﬂhe C1-6 alkyl
(r:”o?: %Ig gl@taggq%bbﬁfél%ﬂ witRznhisoga siohFtised 5Fmembeaed-

ring A selected f
cons hetem@ryt(CdB)aikyig@l’lbOéM@Xﬁla JeDQF‘If{JgT’ hﬂ“?&‘r ougq 888%03"3"

or al ky 3

s npaggnhaeben BfigRIGEE ﬁﬁﬁ%gﬁ%?ﬁééﬁéﬁ%ﬁm ¥

sel egélﬁﬁahrﬁ@&érb@nglrwu@reﬂoa%alkylng optiohgity sg#s&tltuteg wit

Cl. 6al kyl, and Cl_6al koxycar .

Rat 2AtNiFD, Gr- eal@xdamm%tméﬁwﬁgw W@PBQ{EC% 6 l)éﬂ'ﬁ%@? aréehyl

optiQ e RAGE

ohi el SR F pdhAID S Rt am R

g\re g‘ggélggﬁzflqgt@ I(:%ncqmcgaikyh)gamir@)d lherc@"gswlyélcadaprryi wivereia

hycr :h@é¢r0§vclﬂﬂ8@a5ﬁyﬂne"§m§gg iRt Lot g R e o
nan

Ehor dsFER Rty B B s oo o 0

phar roagisoityi: oalcksnacampwairain dae phenylhartion of phenyl(C1

s)alkylcarbonyloxy is optionally substituted with (C1.s)alkyl (C1.s)alkoxy,

halogen, cyano, amino, or hydroxy;

provided that no more than one R* is (C1.s)alkyl substituted with C+.
galkylamino or (C4.salkyl)2amino; aminosulfonyl; formylamino;
aminocarbonyl; Cq.salkylaminocarbonyl; (C1-salkyl)zaminocarbonyl;
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

consisting of hydrogen and Cy.qalkyl;

R®is hydrogen or Ci.salkyl;

12
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any of the conmpounds descri bed above. 20 The present
invention is also directed to nethods for producing
W@ b@s/090383 ant conpounds of Fornula (1) and PCT/US2005/008339
phar maceuti cal conpositions and nedicanments thereof.
The present invention is further directed to nethods
for treating opioid 25 nodul ated di sorders such as
Rﬁgi@d%rg@s(;q_gémy@sti nal di sorders. Compounds of the
present” i nvention are believed to provi de advant ages
over related conpounds by providing inproved

Rﬁ%@%?%@%?@eﬁr@%ﬂ& sbitted Hf)ﬁﬂ%g gtB86 icbhSisting of hydrogen,

rred conpounds are provided

1S 5B o8 CARIERCB B CAAIBTHONELY, s SEAIe S o sch
i, gur e .

s otferdhpp fwﬂr@m,;ﬁa@%ﬂ% necoRaNal AR foiel g it the
h i td Fir8 ot attassedidiorm 3 fieatd eimow
t%@?@r&%@rﬁﬁé glgiégﬁeégéglwg on the hyperal gesic
r eaeobefed monwolcgclectirg; bal | oon di stention fol |l owi ng
zynosan. 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Enbodi nents of the present invention include thosei)

Yhemhe QoRdistifg €108 @, ethd N(RA) wreerginolpis

Lﬁ%%g%&%ﬁg of %ﬂ?géeﬁ, 1 Bal kyl . aryl (Cl. 4) al kyl |
artydneger onCylsélkYl; 4) al kyl ; wherein the aryl and
het eroaryl portion of aryl(Cl_4)al kyl and

heteroaryl (Cl_ 4)al kyl are optionally substituted

altitphepRickatitAIecddblalsieaidntioaters, diastirpemsest rlagemates, and
sel'ected fromthe group consisting of Cl_6al koxy;

shiks thaveofyl 15 optionally substituted with one to two
substituents independently selected fromthe group
consi sting of Cl_4al kyl, Cl1_4al koxy, and car boxy;
carboxy; Cl_  4al koxycarbonyl; Cl1_4al koxycar bonyl oxy;
am nocar bonyl ; Cl_ 4al kyl am nocar bonyl.. :

G2 6 dVutisvRya ARG TRIERTIBR IS P-PhAYIRGR Uil acceptable carrier and
6) al ' r i L8agy! am nocar bonyl wherein
a@&fféﬁ%3Ehﬂ§ﬁ@f$?g%%PP§§fo substituted with carboxy or
Cl_4al koxycar bonyl ; heterocyclyl carbonyl; cyano;

halogen; trifluoronet hoxy, fecliombindlstet BRoIIAY the
instant compounds of Formula (l) and pharmaceutical compositions and

medicaments thereof.

The present invention is further directed to methods for treating opioid
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.

BRIEF DESCRIPTION OF THE DRAWINGS

13
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"heteroaryl (optionally substituted with one to two
Cl_4al kyl substituents); C6 10ar yl am nocar bonyl

Wob@se9031306_10aryl i s optional |y substituted wehus2005/008339

carboxy or Cl. 4alkoxycarbonyl or

T S A e

h%ghﬂgégd ifrgt& t he group consi stl ng of

Fur drigURec cnpliays 3 ek shawale ey 1 bt K Sndng

thﬁﬁs\gxgs cFesp r?s{la; {oloérs]lgb otta) Wsibbh l&iﬁénmbﬁ follonend 2yinoses.

epen ently selected 30 fromthe
group consisting of Cl1_3al koxy; tetrazolyl; carboxy;
Cl. 4al koxycar bonyl ; am nocar bonyl ;
Cl. 4al kyl am nocar bonyl ; C3_6cycl oal kyl am nocar bonyl ;
hydr oxy ( C1 /e @mlphtpow QF THE INVENTION
C6 10ary|arn'm'ﬂrlisz‘EIDEl erern 10aryl is 14 WO
2005/ 090315 PCT/ US2005/ 008339 optional |y substituted

;V: EQE%%OX o[aqu%efpg({e%o ﬁﬁ\%a{ﬂg)wbclzlyﬁggﬁ%%% t ﬁmf)ounds wherein

Rgléoé’éd Ptfhﬁﬁ tﬁ@@Fowagungt@demgeR Ci.galkyl, aryl(C1 _s)alkyl,

anmi nocarbonyl . 5 Enbodi ments of the present

am@het&roaryl(ﬁaa[)a]bl‘ﬂ t hose conpounds wherein Rl is

I d_f
Bﬁﬁe& l%%frﬂ)%ﬁpb%qe a%ppaoq'%rﬁ Pﬁtilhn@a[ I)(al‘(yl and heteroaryI(C1
f usaryl dr6TopbAkiy bubstitetesi witpbeed thrpyrﬁidlanl@rstlt@nts

et A e AR Sl h LRy PoFoary

-9 Opg@)n%ﬁ%gpEéqltﬂﬂaoo\‘;vﬁﬁ:%né%méysubtsﬁﬁfeﬁé)in‘x‘iependently selected

am nocar bonyl
hyﬁiﬁrﬂkhé @1014;) abhsiktimg 0bEanalkyly Ci.salkoxy, and carboxy; carboxy; Ci-

%mall%%sy:#ar&&ﬁiﬁ{«%ﬁ&wc%hﬁ%” ExjR@arbotyi; C1
; I‘f?or 12 F%%?FW' 0; {]{%/ﬁmglé}nﬁmcﬁfmfybqwdmxﬂmmr 0;

uorone 4al koxycar baon ﬁ
Caé)bmyba;mmpcanbodgu Gshamrytammomrh@ay whegegin g.‘,@e oayh iscoptionally

e T
phﬁé%p ﬁmho cﬁMéﬂh@de)ﬂWd?Mky, bv‘dadanau mmh’lque than one R

ere

S ubsbrmwyb(eﬂ)rgpnhp%rﬁgbétgzieiejr\@@ ngl’:é S\gé tq1 ﬁw? gui)ﬁr%uent%) Ce-

i nd d | f
Imre]t o%%jn en %%Bse weer& in C¢ b“p?ﬁogf, gm noﬁi@gﬁ@dt@&mﬂfhcarboxy
(20|h¢q QKM?}F@TBOWB éf‘h@t@mw'@érboﬁw met hoxycar bonyl ;

phenyl am nocar bonyl wherein phenyl is optionally
substituted w th carboxy; norpholin-4-ylcarbonyl; and

car bq':x%boafn?é(ﬁtg%q tﬁé‘@?esté?\‘t‘ﬁn\)é?\tiﬂﬁrir?clude those compounds wherein
R'is selected from the group consisting of Cs.10aryl(Ci-4)alkyl, pyridinyl(C+.
alkyl, and furanyl(C1.4)alkyl; wherein Ce.1oaryl, pyridinyl, and furanyl are
optionaily substituted with one to three R substituents independently selected
from the group consisting of C1_salkoxy; tetrazolyl; carboxy; C1.salkoxycarbonyl,
aminocarbonyl; Cq.4alkylaminocarbonyi; Cs.ecycloalkylaminocarbonyl;
hydroxy(C1.4)alkylaminocarbonyl; Ce.10arylaminocarbonyl wherein Cg.qoaryl is

14
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than one R11 is phenyl am nocar bonyl. Enbodi nents of

the present invention include those conpounds wherein
WQ@200RR90385 & substituent sel ected fromthe groupCT/US2005/008339

conS|sting of hydrogen, C14alkyl hydr oxy( Cl1_4) al kyl ,

o Bhel BTt USRS Gp S plibm e mareimieny|
yld:é‘r%@ﬁ? ?@ﬁd) haeg@statd frnfnomamethgmwomw tsat gt op more

Cl _3alk Cl. 3a koxy, oxy, cyano, fluoro,
th@ﬁIQﬂeoR b8 &moarvkamln%@@%v{n and trifl uoromet hoxy.

30 Embodi ments of the present | nvention i ncl ude those
conmpounds wherein R2 is selected fromthe group
consEfibodimentshofdhe peesentdn\@ntical iRglude fsoggocompounds wherein

L R0 R RIS by .
ah&f&%ﬁp@@@ ugﬁ%é}éln pRersbogidimL andfurahg mee:mmauy

nven thosq conpounds wherein rin
substitutEdiwith opete threetR’e spbatstuﬁﬂtsl lndeanﬁﬂﬂyﬁal%a@d from the

ORI S TR s e sibfipig ety
hgd‘f‘o‘ilg{uGTEA,Zél \Aﬂg\:nélﬁﬁ@arg_bgﬂg]gﬁpbarylamniocarbtl\)fyludbeltdm@e 10aryl is
opﬁomadky substituied withegarpexy ph'@%a@owé?ieoe nB‘tS’tﬁH*&@'”nEnt >

PR el T R B f g haspiabony, and copoory
pfehidad 1t thataogere theadone R fisBapaiyraraingeationyl.

optl onally substituted with one to three substituents
i ndependently selected fromthe group consisting of

hal Ogﬁﬁbo Sﬁ%rp@o?’the%ﬂegeﬁﬁhbéﬁﬁon include those compounds wherein

ClL 3 onyl am'no, cyano, hydroxy, am no,
Rlas bhémnmhylapmdlﬁmmmdyby fuanyloettrg; whetrin rp@@n‘l pyridinyl,

and THErsher pbay, e iienien A HAIRR i Ry
u’ic?}eﬁf@q‘d'éﬁ V\z %Bié%t&i)ﬁéhﬁﬂ"!er@ouﬁfco%lsﬁﬁb lof methoryrtetranolyl;

erein phenyl is optionally substituted with
cgoleptmpwammcacthmyl t @ehycsoxyribpledRMiNOFa8Iet ed from

t?\o%c?aurgony hgﬁfng%mocarbonyl wherein phenyl 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
R2is a substituent selected from the group consisting of hydrogen, Ci.salkyl,
hydroxy(C1.¢)alkyl, and phenyl(C+.s)alkoxy(C1.4)alkyl;
wherein said phenyl is optionally substituted with one to two substituents
independently selected from the group consisting of Cy.zalkyl, C43alkoxy,

hydroxy, cyano, fluoro, chloro, bromo, trifluoromethyl, and trifluoromethoxy.

Embodiments of the present invention include those compounds wherein

R2is selected from the group consisting of hydrogen and C1-salkyl.
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25 chloro, fluoro, iodo, carboxy, am nocarbonyl, and
cyano. Enbodi nents of the present invention include

w0 bwsmeosohpounds wherein R3 is one to two SubBCT/USENG/@08339
i ndependently selected fromthe group consisting of
met hyl and phenyl; wherein phenyl is optionally
substituted with one to three 30 substituents

i ndepeBdahbits T8 tes brsseht iuention dncuge thossi eampeurds wherein
chl oro and carboxy. 16 WD 2005/ 090315

RPISTHYdB905000838Y. ~ Enbodi nents of the present

i nvention include those conmpounds wherein at | east

one R3 substituent is phenyl. Enbodi nents of the

pPr esefiboditientsi sTithé pedseate inertiendocipde thizsepinepunds wherein
R3 is a substituent selected fromthe group consisting
rind Arigteh{d and phenyl optionally substituted with one

to two substituents independently selected from the

group consisting of chloro and carboxy. Enbodi nent

t he Enﬂm@imenmmnhe qunesmﬁllmn\cmtldmdgélud@ﬁb@%ﬁ]@%”\ﬂﬁlépé§ Wherein

10 R4 is C6 10ar naII to
At pbENgpt T i\i%%‘??‘lyeﬁ'écfé) 'E%% 'ﬁ/‘jj ﬂect eg ?:}gm
the group consisting of (Cl 3) aI kyl, (Cl.6)al koxy,

phenyl (C1_6) al koxy; hydroxy; hal ogen; for
ami nkosbdebmehts @@lthe masmtnay@mimmgwﬁlﬂthogg compouhds wherein

1. 6al kyl ).2 nocar bonyl ; heterocycl yl car bonyl
Aﬂ%@f@ﬂﬂf¥ﬁé?g¢§cyclyl is a 5-7 menbered
ni trogen-containing ring and said heterocyclyl 15 is
attached to the carbonyl carbon vja a nitro en agﬁ‘ wherein

car b&mhodiments akibe prﬁﬁ%’\)‘i IB¥ENHLINCiY Pﬁe

o isti
eI b B roHh by b ase sk goyp onsisn
oh@ %éﬂkWﬁlaldgéW bﬁd)dryl wihyedeinrary! is apbiorgl]y subsiitufed with one to
tm*éé&%ln'sﬁf%Fr{d%%eﬁ%é’ﬁua%&eﬁ@f@aﬁb“" S Ghils Bfing BEpatogen.

C

BRI b rongoind oMo, .-

38KPRINSIhoNgnd{C{. Qllgﬂkahkw (C1. 3) al koxy, phenyl (C1_

3) al koxy, hydr OXy, Cl. 6al kyl am nocar bonyl , and
am nocar bonyl ;' provided that no nore than one R41

subste hibgtiterits of e oreaEheentiSA ifddey trsorumrmp o wherein

25 hydr oXy, “or”a phenyl - contai ni ng substitue
@d\lertertwg afbstituents wslependaniyse @ﬁtqdrmruaeem%%% consisting

Cgp@gﬁiy? SR B iyl WiREIBRY b s bty dyolifuted with

one to three substituents independently selected from the group consisting of

chloro, fluoro, iodo, carboxy, aminocarbonyl, and cyano.

Embodiments of the present invention include those compounds wherein
R3is one to two substituents independently selected from the group consisting
of methyl and phenyl; wherein phenyl is optionally substituted with one to three
substituents independently selected from the group consisting of chloro and

carboxy.
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or am nocarbonyl, and optionally substituted with one
to two substituents 30 independently selected fromthe

w@e@aposonsi sting of nmethyl, nethoxy, and benegl/U%2005/008339
17 WD 2005/ 090315 PCT/ US2005/ 008339 Enbodi msn?l; ?‘p

h . .
}Q 4ei§%§ s &m r{tg\égﬂ{%l 8#&@?’#@&6#%@?@%&%%@ Wherein
athé/éHtQ?h)é R@ut?sﬁhkéﬂtamph@ﬁgr bonyl, or ami nocarbonyl,

and optionally substituted with one to two nethyl
substituents. 5 Enbodi nents of the present invention

By SRR PR g tampounce wheri
RGS. aBQJwgth@éﬁt@éw@@min thsagromm crwxseatlbgrqflme’féluljand phenyl
substituted at the 2- and i, ons, W
orioneily SubANtSEcGTEAPE P R LbRR ISR B\"&thp off, Scted from
tni iRl SobiEH SEEREK RgamOLR T, venton i nc ¢

i nvention include
t hose conpounds mhereln 15 R5 is hydrogen.

Enb
Conggmmgjl mentlraﬁgﬁfs& Rﬁe %Eeeﬁsegw ﬁr)\/\%ﬁt] @gﬁ'r\glpd @%é?@o@geﬁﬁds wherein
Qgﬂ%%eﬁaﬁ;}"&wtmatwnmm@m ghreb R Bdbsﬂitbeats
erern I's hydrogen. Enbodi
lnnepeaoenmywﬁcuedrfromcth@@eoum@@@sI@mghGG&sa é(?he)a{fsoxy,
n_or, neth
piwwﬂéﬂ. SERP R SR el Jﬁf@%@gﬁmﬁiﬁ‘ﬂbeﬁrﬁ"? o
ﬂéRﬂ%bargﬁmd((l‘ﬁ%ﬁﬂ@l)gémtdlﬂ:aph@%rhetemwnlylambtbmw|wjm_re|n
ose conpounds wherein 30 an
he’t&ﬂe%&’fbd&ﬁtal@7 mrebe@si mlitr@ﬂﬁﬂrré’"é%'alﬁlg shapd spighegprocycly!
'So%tg%‘?c}%l‘ﬂgr;[ﬁﬁgar ogen g%ﬂo&\ﬂé 2 kgﬁﬁ?ﬁ@gﬁﬁbﬁwm%@am
pPERIEPHaAmR thrd theeroneBEét susstitaant is farmylaminge aminegarbonyl,
Cs.salkylaminocarbonyl, (C1galkyl);aminocarbonyl, heterocyclylcarbonyl,

hydroxy, carboxy, or a phenyl-containing substituent.

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 (C1.3)alkyl, (C4-3)alkoxy, phenyl(C.
3)alkoxy, hydroxy, C1.salkylaminocarbonyl, and aminocarbonyl; provided that no
more than one R*' substitutent is aminocarbonyl, C+.¢alkylaminocarbonyl,

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, C1_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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18 WD 2005/ 090315 PCT/ US2005/ 008339 to which they are
both attached to forma five to seven nenbered

wWorRnwsoywsiis ¢ ring. Enbodi nents of the present PCWES2009008339
i ncl ude those conpounds wherein 5 Ra and Rb are

SRR R TR Yt

R‘grQ gggﬁyﬁé@osﬁﬂﬁédfw@ﬁ@g%sﬁ% \Enbdn@drm«yt €1aalkylaeinocarbonyl,

t | ud
ortarmibosEtisaY) ek apmA S B S W BB P e Ve

onpounds that are present in the|r RR, SS, RS
S“%%S?é’ﬁng%nfl guration. 15 Enbodi nents of the present

itﬂventl og |nc:cude t hose conpounds that are present in

eir confi guration aspect of e :

|nve|ﬁmb@ﬁ“mﬂ'&'q3d3é§e @&ﬁ%ﬁﬁ&@'@@ nERCHAP cﬁe%cﬁ%ﬁ?é&ds yherein

RAR\ M) duftitdled st e @ Fsitidid wie/ HydRbxy, EDi-alytartinakarbonyl
I'S se ected fromthe group consisting,of

ohatdiiregarborl, el &ybstitaieg gtdhe 2y ana;ﬁ Jposiieqs with methyl

heteroaryl (Cl_4)al kyl ; 25 wherein the aryl and
Sqﬁﬁt'@ﬂ%ﬁﬁyl portion of aryl(Cl_4)al kyl and

heteroaryl (C1_ 4)al kyl are optionally substituted
with one to three R11 substituents i ndependentl
sel eenmbdimemstwéhgrma@er&ongergtqmgc@fieéh %%PRBW}Q”dS wherein

eter 0 nally substituted with one to two
(f éﬂt%nﬁ)‘?‘fbglpendently sel ected 19

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.

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.

Embodiments of the present invention include those compounds wherein

R’ is hydrogen.

Embodiments of the present invention include those compounds wherein
R? and R® are independently selected from the group consisting of hydrogen
and C.zalkyl; or, when R®and R are each other than hydrogen or C1-6

alkoxycarbonyi, R% and R® are optionally taken together with the nitrogen atom
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WO 2005/ 090315 PCT/ US2005/ 008339 fromthe group
consi sting of Cl.4al kyl, Cl1 4al koxy, and car boxy;

w@ 200509315 C1_ 4al koxycar bonyl oxy; Cl. 4al koxyceeusz003/008339
am nocar bonyl ; Cl_ 4al kyl am nocar bonyl ;

.geycl oal kyl am, .nocar - oy lic
oGP R BURS e B R e JE D S et saempered monoeye
rir@@_lOar yl is optionally 5 substituted with carboxy or

1. 4al koxycar bonyl ; heterocycl yl carbonyl; cyano;

hal ogen; trifluoronethoxy; and hydroxy; provided that

no nore than ' i8a" dse'@rhiounds wherein

subgﬁagg%e'%?@ﬁt%érﬁég%{[ V\n‘g}eéfllﬁﬁz!{?/ﬂvlﬁ@&bst it ugnt s);
RGAREEY fidcpendehiyiydrdgensrmebylioaryl is optional ly
substituted with carboxy or Cl_4al koxycarbonyl; or

het erocycl yl carbonyl; 10 R2 is selected fromthe group
CONSESti iknlincibyd tieosd édmpounds wherein
4) al %ﬁ’\tbPHgﬂ‘g’ﬁtS%g@‘??Eéﬁeg irf@wc"ﬁg) 2l Kyl wherein
R3ahdRBeayhch hiydmidemmal | y substituted with one to two
substituents independently selected fromthe group

consi sting of Cl_3al kyl, C1.3al koxy, 15 hydroxy, _
Cyanﬁmﬂdfdﬂﬁéh&eof tR8pPEddit inriBnMAclutieithbscompbtipds wherein
and trifluoronethoxy; R3 is one to two substituents
Lis)@ependent|y selected fromthe group consisting of

Cl _6al kyl, hal ogen, and aryl; wherein aryl is

optionally substituted with one 20 to three
subsEpiiRivhenigsiepe piessntinseitizst indiudedhosd eompoupds that are
consi sting of hal ogen, carboxy, am nocarbonyl,
pEesepairkineduRRoByh -r%,s%yﬁﬂ@/urﬁsapoxy, ani no,

Cl. 3al kyl am no, and (Cl_3al kyl)2amno; R4 is C6_10aryl
optionally substituted with one to three R41

subs Erbshinenibof thequesdetrinvgntian inctusie thesencormwaynggghat are
consi sting of (CL ?EPaI,k I, (C1_ 6)al koxy,
prerani i theisy & «PHpUraleR-oxy; hal ogen; fornyl ami no;

am nocar bonyl ; CI1. 6al kyl am nocar bonyl ;

(Cl1. 6al kyl ) 2am nocar bonyl ; heterocycl yl car bonyl|
wher gimadpsot 0bthecprdsent inwvebtian inskideseomperpgR At Formula (1a):
containing ring and said hetergcyclyl is attached to

t he carbonyl carbon 30 viasa ff t regen at om car boxy;
and cyano; 20 WO 2005/ 09 \1,5% 05/ 008339

1
provi ded that no nore than ope R “substituent is
fornyl am no, am nocagbony O &5

Ra/N\Rb
Formula (1a)
wherein:
R'is selected from the group consisting of hydrogen, C1.salkyl, aryl(Cq.4)alkyl,
and heteroaryl(C14)alkyl;
wherein the aryl and heteroaryl portion of aryl(C+.)alkyl and heteroary!(C1_
4)alkyl are optionally substituted with one to three R'" substituents
independently selected from the group consisting of Cy.salkoxy; heteroaryl

optionally substituted with one to two substituents independently selected

19



Cl1_6al kyl am nocar bonyl, (Cl_6al kyl)2am nocar bonyl ,

het erocycl yl car bonyl, hydroxy, carboxy, or a
wEhb@aghoscont ai ni ng substituent. 5 R5 i s hydr oREnUS2005/008339

methyl; Ra and Rb are independently hydrogen. or

Cl. 3al kyl: or, wh h h :
aiToearoud coRiraRo 5T CaaITh S pIRRG and Rl arboxy: -
t hAkoXjcarSsIRfloR); T alkowhcaibonhiepnzinecarbohylafached t o

forma five to 'seven 10 nenbered nonocyclic ring; and
pealkylaminosarkony; GooaisieaikaBIRRRABHRY YAoK/ (C

di ast » i tionall
BT R o g e B e e ool L
?s@@@ﬂﬁﬁt@%ﬁwmﬁ ca%@brﬁﬁiaa&%xyggrbfgyi; rrterosyelylcaghenyl; cyano;

romthe group consi sti ar . 11
o plagen; Efpromastiay And Sdred; BpTed At bt than one R

' , Lol iVl wi f alig! substituents);

obt nEteofiy- ity Pua M witFOAc T ROLS 20 substituonts)
s hspaylaninecarnoeybwierein Ceagarybiscntionaly sHpstiutas Wil
SRR BorOTRANG SRy BESolcarb SR
Cl_4al kyl am nocar bonyl ; Cl1_ 3al kyl am nocar bonyl ;

C3_6cycl oal kyl ani nocar bonyl ; hydr oxy(Cl
R jsad g ttadi frovo Ahé graup cassidting 9{ hydragerr GorRlkY R Cr-

Co | i j ituted wth b
Al 3hg eneBRG PO ETTARE Ul Sar bony - 28 syano:
w{ﬂ%hﬁa Rid Eﬁnﬁl lid Btété@ﬁamwumwte@mm atezitc twea sulstiiwents
an one ()

10aryl am |- :
hyicogenay SEIaRPA oM B RPUPSEIRFING ¢faalkv, Craalkoxy,
sybstituen iﬂﬁﬂgp e i Shrickrey] s
Cg}yg[rg)pﬁncgtaﬁgf | _ égﬁﬁr!%brﬁgérrr@, éﬁ(ljffl{)dlﬁenyl ; I’\(‘?\‘jﬁergi n

phefbronsetbpky;onal Iy substituted with 21 WO
2005/ 090315 PCT/ US2005/ 008339 one to three

substituents independently selected fromthe group

@ﬁgahé% Ao ﬁ%ﬁﬁ@tﬂ%ﬂfs‘indébéﬁdé}aﬂméﬁéy fraitine gesupoogsisting

cyano, enyl substituted with one to t hrcfe,
R4S GLksikyl] halogen, antkpemdeheren B i eptienallysyhstifyed with one

orienprecadbalbyafte hydrait i plesEhod P Btle copsisiro o
angl,3pl HPE%BQ?,?’AIM{}%@%W&% ¢ paikylsufonytaminbaoyang hydioxy,

i s antnocar bon _6al kyl am nocar bonyl , hydroxy, or
amino, Cqsalkylamino, and (C1:zalkyl)2amino;

R*is Cs.0aryl optionally substituted with one to three R*! substituents
independently selected from the group consisting of (C1.3)alkyl, (C1.
s)alkoxy, phenyl(C1.¢)alkoxy; hydroxy; halogen; formylamino;
aminocarbonyl; Cq.salkylaminocarbony; (C1.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;
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a phenyl -cont ai ni ng substituent; 10 R5 is hydrogen;
Wand Rb are independently hydrogen or nethyl; and

w@b@soeseut i cal |y acceptabl e enanti oners, PCT/US2005/008339

di astereoners, racemates, and 15 salts thereof.

pmﬁ)&e{hagf‘gfﬁﬁéreg{) an! PRES |hﬂéfﬁr§ fd?ﬁw'la‘ﬁmmor %Hlﬁ@cé@onyl

ffpoun a (la ere n: is selected

ChJ %@lk}éltahﬁ?mgrbgnyllok(@ &tlkymgm]jnthwxlmet)ey?sr(yﬁwlcarbonyl

pyridin 1 a an ur Cl.3)al ky wher ei n
hyieny CarB??‘Ycﬁ’ rﬁlphe%}‘\‘ocq’f‘ﬁ'ﬁmgl Su%@ YT onal 1y

substituted with one to three R11 substituents

i ndependently selected from the group consisting of
RE€is Bydriogey or nedthylz of yl, C3_6cycl oal kyl ani nocar bonyl ;

hydroxy(Cl1. 4) al kyl am nocar bonyl ;

CG _10aryl am nocar bonyl wherein CG 10aryl 25 is

@A eVing dédiFyQWdﬁb &n 6RCHAIKyIDbr, when R? and R® are each
C gal koxy r(gar bonyl ; ph%l i n- E?gylzar bonyl ; chl

fl mtbeothanr mydrqge@nia% amt;R A @p@an@lbkgakeﬁéoggthﬁy w%gtbﬁ

or 0 |

iR et o SR HB s e RuBEhal 6 4T B ve 1o seyen
ne,q]@mbea@gi nidHstyclic ihgr ei n phenyl is optionally '
substituted with one to 22 WO 2005/090315

PCT/ US2005/ 008339 three substituents independently
aggr @%{)ﬁ%c@ﬂ%l‘wgcé’é UBicCaHtRhdle, BlastérBbRicts aftemates, an

substituted at the 4-position
saits hdrgdf.oxy, Cl1- 3al kyl ami nocarbonyl, 5 or
am nocar bonyl, and optionally substituted with one to
two substituents independently selected fromthe

gr OuQ—\rﬁdﬂgéli ééf%é‘& %tﬂ@b‘r’é’éent NBV&Ien istaifectedniy bhwompound of

R5 is rogen, and Rb are each hydrogen; and
FmeWm(:Ia)JWheaéihy accept abl e enantl omer s,

Iy NG R R o

(1 ?))alkyl, and furanyl(C1.4)alkyl; wherein Ce.10aryl, pyridinyl, and furanyl are
optionally substituted with one to three R'! substituents independently
selected from the group consisting of Cq.salkoxy; tetrazolyl; carboxy; Cs.
salkoxycarbonyl; aminocarbonyl; C4alkylaminocarbonyl; Cs-
salkylaminocarbonyl; Cs.scycloalkylaminocarbonyl; hydroxy(Cx.
s)alkylaminocarbonyl; Cs-10arylaminocarbonyl wherein Cs.10aryl is optionally
substituted with carboxy or Cy.4alkoxycarbonyl; morpholin-4-ylcarbonyl;
cyano; halogen; and trifluoromethoxy; provided that no more than one R is

Ce.10arylaminocarbonyl;
R?is hydrogen or Cq4alkyl;

R%is one to two substituents independently selected from the group consisting

of Cy.salkyl, bromo, and phenyl; wherein phenyl is optionally substituted with
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R2 R3-1 RL ~jN: NR3-2 L RS a/NR41 RRo Fornula
(I'b) 20 wherein in one enbodi nent of this invention

wo b@swesiabl es are as previously defined. |n BEDUR®N5/008339

enbodi nent of the present invention L is oxygen and

R1 R3-1, .R3-2.. Rtdm

depe ﬁ%ﬂ?ﬁﬁé’é @Pﬁ% rﬁseg %ﬁ?%”t@b?%'%g%dc ons ?gtglgrq%u%fc onS|st|ng

TB’Pbﬁloh 3RV 2HBEKPIFhDCREDNYS2005:@08339 Cpd RL R2
R3-2 R5 R41 Ra / Rb 2- Ami nocar bonyl -

2 6 d| met hyl -4- 1 phenyl net hyl nethyl phenyl HH

L@@%‘tugﬁ% Waﬂﬁ "gf? hsBY/IR2 s@bgtltn”%htﬁ/ indépeRrdently

am nocar bonyl
ZsBréM@d fibenthe grobp djometshplgodl (Gr.pathkyll Cme)ausoxyp nbapyl(q?-n
H am nocarbonyl H 3-Ca 4 net hgx
B eI A OEBns rovded
n%ggéégﬁagl JWr-Tt ﬁ_'"llé ?‘i‘@%érb F@1%lkylérﬁh©6wbdﬂyH hydroxy, or

4-am r oxy met hoxy- phenyl
2 aﬁplﬁiembmtaimng substituent;

R®is hydrogen;

R2and R® are independently hydrogen or methyl;

and pharmaceutically acceptable enantiomers, diastereomers, racemates, and

-salts thereof.

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

Formula (la) wherein:

R'is selected from the group consisting of phenyl(C4.3)alkyl, pyridinyl(C1-3)alkyl,
and furanyl(C4.s)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, Ca.scycloalkylaminocarbonyl;
hydroxy(C1-4)alkylaminocarbonyl; Cs-maryléminocarbonyl wherein Ce-maryl
is optionally substituted with carboxy or C1-4alkoxycarbonyl; morpholin-4-

ylcarbonyl; chloro; fluoro; trifluoromethoxy; and carboxy;
R? is hydrogen or methyl;

R3is one to two substituents independently selected from the group consisting

of methyl and phenyl; wherein phenyl is optionally substituted with one to
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6 nmethyl H phenyl H H am nocarbonyl H 3
Met hoxycar bonyl - 4- et hoxy- 2, 6-di net hyl -4- 7

w@b@agphases hyl H phenyl H H am nocar bonyl H 3- l{(lT/Uszoos/008339
H-tetrazol -5 yl)-4-nethoxy- 2, 6-di nethyl -

i e”é@”@gﬂ%nﬁm@é%ﬁﬁé{%M&a%&ﬁﬁ@éﬁ?% %?“S'ﬁté’%%‘;ﬁ

PBRIdYd ahd dagsdxyocar bonyl H 3- Met hoxy car bonyl -
2, 6-di net hyl -4- 10 phenyl net hyl nethyl naphthal en-1-yl

H H am nocar bonyl H 3-Carboxy- 2,6-dinethyl-4 11

B o

5 4of bhﬂn@mao_myl Nad Idparmaklgpaubmmyuedmﬂnommg@%ﬁgb@émgnts

Z%ﬁ%@%’ w Selagiorb Ay e rodp sRERGT ARy e Ry 6. and

E&Q n 1-yl H H am nocarbonyl H 3-Methoxy-4
car 2, 6-di met hyl -4- 14 phenyl net hyl nethyl phenyl
H H am nocar bonyl H- 3, 4-Di hydroxy- 2,6-dinethyl-4 15
pheny| net hyl nethyl phenyl H H hydroxy H
RP|5|d'é)fqr99‘ﬁn'4 yl 2,6-di methyl-4- 16 nethyl methyl phenyl
10 H H hydroxy H 3-Met hoxy carbonyl -

R?and R® are each hydrogen;

and pharmaceutically acceptable enantiomers, diastereomers, racemates, and

salts thereof.

15
Another embodiment is directed to compounds of Formula (Ib):

\)YI

R TR
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,
R2, R, R*2 R% R?, R°, and R*' are dependently selected from the group
consisting of:
25
Table |
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met hoxy-- 2, 6-di nethyl-4- 17 phenyl nmet hyl nethyl
phenyl H H am nocarbonyl H 3-Carboxy-4 nethoxy-

wQ2@®sa9a3es hyl - 4- 18 phenyl net hyl net hyl phenyl PET/HS2005/008339

am nocar bonyl H 3, 4-Di net hoxy- 2,6-dinethyl-4 19
phenyl met hyl net hyl 3-bronmophenyl H H ami nocarbonyl H
3, 4- D et hoxy- 2, 6-di net hyl -4- 20 phenyl net hyl net hyl

3- car boxyphenyl H H am nocar yl H 3,34- Dismet hoxy;

Cpd benzy| B 2. - di B2t hyl -4 21Rb%ﬂpnyl niﬂi%yﬁsnet Ayl R R*/R°
phenyl H H hydroxy H 3, 4-Di methoxy- 3-am nocarbonyl
gzrﬁﬁhghﬁ@érbbhf/ﬂh r§3 phenyl Lret hyl met hyl phenyR,6dimnethyl-4-

1 AVl efyp met P, 6- di ket hiyll - 4miBdcarbonyl H
ghgﬁgﬁ?ﬁehﬁy?’ Zeggyl 3- cyanmgyl H H am nocar bonyl H d
,6-di me - | sopropyl H qui noxalin- 8- 3
h?d%%?oﬂ%@}’h- D et hoxy- 2, 6- di et hyl 4-H2%b'6'.yﬁ“é{hy"4; ’
2 phenyMeityl netMEB- br ondREMI H H b nocaarmblgﬁg;ﬁrbﬁny
25 WD 2005/ 090315 PCT/ US2005/ 008339 Cpd Rl R2 R3-
R®-Brdthophbn / Rb 3, 4-Di net hoxy- 2, 6- di neifrdinethyt4-
3 phenyhyagiy! et imgthy2- cyanopthemy! H Hbami Hocamipagarbanyl H
3, 4- Di met'’hoxy- 2-am nocar bonyl 2, 6-di nmethyl -4- 28
phze[y .a%‘c% 4 et hyl phenyl H H aminocarbonyl H
gm-g mgﬁg_ %&ﬁ 2, 6-lﬂ?| met hyl -4 29 phenyl net hyl net hyl
ey e m noca | H 3y4- [ beapyhexarbonyl  H
o2 ORI e B St
hydroxy H [ 1, 3] benzo 2, 6-di nethyl, 4 31 di oxal -5-vyl
neftiydPeREfyl H H hydroxy H
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 aminocarbonyl H
3-(1H-tetrazol-5-
yl)-4-methoxy- 2,6-dimethyl-4-
8 phenylmethyl methyl phenyl ~H H aminocarbonyl H
3-
Methoxycarbonyl- : 2,6-dimethyl-4-
9 phenyimethyl methyl phenyl H H aminocarbonyi H
3-Methoxy
carbonyl- 2,6-dimethyl-4-
10  phenylmethy! methyl  naphthalen-1-yl H H aminocarbonyl H
3-Carboxy- ‘ 2,6-dimethyl-4-
1 phenylmethyl methyl  naphthalen-1-yl H H aminocarbonyl H
3-Carboxy- 2,6-dimethyl-4-
12  phenylmethyl methyl  4-chlorophenyl Me H aminocarbonyl H
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4- Met hoxy- 2, 6-di et hyl

phenyl
wWQEhb@sphases hyl

phenyl

Cpd H H hy

H H hydroxy H 3- Met hoxy- 2, 6-di net hyl
_ net hyl
2, 4- Di met hoxy- 2, 6-di net hyl

oxy H 3-RPuoro,

-4- 32 phenyl net hyl net hyl
-4- 33
phenyl H H hydroxy H

-4 34 ; phenyl net hyl nethyl

H H hydroxy H 3, 4-D nmet hoxy- 2, 6-di nethyl -
35 phenyl net hyl 4 d
4- et hﬁ car bonyl

H phenyl HH hydroxy H

26d|rrethyl r | H nyl
PR T T i i TR e

| sopr opyl
2, 64 4PBoR

met hyl
2, $4dD

phenyl

H car boxy- phenyl
J 4- 38 | sopropyl

hy hydr
13 g)h%ﬁgllnﬁﬁéyh hy ré
Fkgp@n hydroxy H 26 WO 2005/ 090315
B 6r8? f|02339 Cpd R1 R2 R3 1 R3-2 R5 RA15Ray
- 41 |1 sopropyl cyan
14 hy%ﬁy‘mﬁtﬁyk B hylP " 5‘@%

H H am nocar bonyl
imsidhoysty-4- 43 | sopropyl

Me H hydroxy H 2 phenyl -

H et hyl en-1-yl RS-eimethyl-4-

t hYllaBﬁtrﬁil&ﬁJTB}I hy H 4-H 39 ahsinpearbphyl
6-di net'hyl -4 40 Benzhydryl

| ﬁHyI-4-
I eay arbonyl
H 3 trifl uororrethoxy

H phenyl Me H h

4-
hzeré'i di met

efyl-4-
15 4 tghichytastaiyet homettdl 6- di neptgriyl 4- 44 H sodr opy! h;li?oxy

phenyl
Piperidin-4-yl
16 methyl
3-Methoxy
carbonyl-4-
methoxy--
17  phenylmethyl
3-Carboxy-4-
methoxy-
18  phenylmethyl
3,4-Dimethoxy-
19  phenylmethyl
3,4-Dimethoxy-
20  phenylmethyl
3,4-Dimethoxy-
21 phenylmethyl
3,4-Dimethoxy-
23  phenylmethyl
3,4-Dimethoxy-
24  phenyimethyl
25 Isopropyl

3,4-Dimethoxy-

26  phenylmethyl

Me H hydroxy H 3

2,6-dimethyl-4-
methyl phenyl H H hydroxy
2,6-dimethyl-4-
methyl phenyl H H aminocarbonyi
2,6-dimethyl-4-
methyl phenyl H H aminocarbonyl
2,6-dimethyl-4-
methyl  3-bromophenyl H H aminocarbonyl
2,6-dimethyl-4-
methyl  3-carboxyphenyl H H aminocarbonyl
benzyloxy- ~ 2,6-dimethyl-4-
methyl phenyl H H hydroxy
3-aminocarbonyl 2,6-dimethyl-4-
methyl phenyl H H aminocarbonyl
2,6-dimethyl-4-
methyl  3-cyanophenyl H H aminocarbonyl
2,6-dimethyl-4-
H quinoxalin-8-yl Me H hydroxy
2,6-dimethyl-4-
methyl  2-bromophenyl H H aminocarbonyl
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met hanesul fonyl 2, 6-di nethyl-4- 45 | sopropyl H
am nophenyl Me H hydroxy H 4-(2 carboxyethyl)

wWQ2@®sa9a3es hyl - 4- 46 | sopropyl H phenyl Me H hyPeDK§2085/008339

3-am no-5- 2,6-dinmethyl-4 47 |Isopropyl H carboxyphenyl
Me H hydroxy H 3-Carboxy- 2, 6-dinethyl-4- 48
phenyl net hyl net hyl phenyl H H hydroxy H 4-Car boxy-

2, 6-di rret hyl - 4- 49 phenyl net net h anyl H
Cpd car boxR'H _ 4- Car b&y- 2. 6-difke h,th hyl - )ﬁf’zpfhmx\,. et \,! R*/R°
met hyl phenyl H H am nocar bonyl H 4- Met hoxy car bonyl
2 @4@,{{%:[%* -4- 51 phenyl et hyI met hyl phenyR,6dihethyl-4-
27 amp'ﬂ%ﬁ2Fn}i’é’tﬂ¥11 m%tl-W?t hoxyy&spheil - B 6-1di meinhigbearbonyl H
2002/ 09%|3r1né PCT/ USZO)(; /phenyl AR
5/ 0083 R2 R3-1
R4 Aimethgxy-1.- Benzyl oxg ﬁ%g%on% Z?dﬁnﬁﬁyl ~4-

28 2 pheniseethpyl 4- methyl et hy ! PHER E‘ﬁw H ﬁ”ﬁ'{)a?%%’“y' H
H Furan-2-yl 2,6-di methyl-4- 54 net hyI met hyl phenyl H
H:i’lelem@thbky—Furan 3-yl 2, 6-di met hyl -4 55 neffdimethyl-4-

29 ”e%dhié'nyﬁﬁémryl H irictndr oRycarbosgptieniyexyd  H  aminocarbonyl H
2, 6- h 4- 56 nethyl methyl phenyl H H hydroxy H
3,4-Dibenzyloxy- 2,6-dimethyl-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 phenylmethyl H phenyl H H hydroxy H

~ 4-methylcarbonyl , 2,6-dimethyl-4-

36 Isopropyl H phenyl H H hydroxy H

3-fluoro, 4- 2 ,6-dimethyl-4-

37 Isopropyl H carboxy-phenyl Me H hydroxy H

2-phenyl- 2,6-dimethyl-4-

38 Isopropyl H ethylen-1-yl Me H hydroxy H

4-hydroxymethyl 2,6-dimethyl-4-

39 Isopropyl H phenyl Me H hydroxy H

2,6-dimethyl-4-

40 Benzhydryl H phenyl H H hydroxy H
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wa:2@bbopephenyl Me H am nocarbonyl H 2, 6- di nepdilyus2005/008339

Pyridin-4-yl 2,6-dinethyl-4- 57 methyl nmethyl phenyl H
H hydroxy H 2,6-dinethyl-4 58 Benzyl nethyl

59 Benzyl nethyl 3-fluorophenyl H H am nocarbonyl H
2,6-di nmethyl -4- 60 Isopropyl H 3-cyanophenyl Me H
hydroxy H 2,5- 2,6-dinethyl-4 61 | sopropyl H

di fl uorophenyl Me H hydroxy H nesul f onyl
Cpd 2, 6- di Rt hyl - 4 62R%sopropyl M nhpnvl t]{a/l? %%h\mmi’\ A R*/R"
be_nzyl oxy 2, 6-di nethyl -4- 64 Benzyl met hyl phenyl H H
zﬁmdnocar bonzl dH 2, 6-di met hyl -4- 65 |sopropyl 2|§-@meibyiH-
a1 hydrRy i metipyl am neyan t k- 4466 | sloyirogy| H
gm?ﬁggﬁyfoH hydroxy H 2% O et e
5/ 008339 Cpd 2 R5 R41
3 di et hyI am no 2, 6)& Eéttﬁﬁ'i‘or&m%%tgﬁ Oﬁyl 2 .d{m@myl-4-
2 car bdR§NBfenyl NBEMYhydr oxyPHEW! 6- di bt hy''™- gocarbonyl H
Isop_ropyl H 3- hydroxyphenyl Me H hydroxy H
4- ami nocar bonyl ~ 2, 6-di met hyl -% 69 |sopropyl H phenyl
Me H hydroxy H 2, 6-di misifhigrometiraxyl sopr opy! 2p-diméthyl- -4-
43 3- chisepephgny! Me #i hydr oxypher®yl 4- 2, Medi et hy| bydroxy H
| sopropyl H difluorophenyl Me H hydroxy H
4-
trifluoromethoxy 2,6-dimethyl-4-
44 Isopropyl H phenyl Me H hydroxy H
3-
methanesulfonyl 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 phenyimethyl 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
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3 net hanesul fonyl 2, 6-di nmethyl-4- 72 |sopropyl H
phenyl Me H hydroxy H 3-am nocarbonyl 2, 6-di nethyl -

wQ@ 0spopropyl H phenyl Me H hydroxy H PCT/US2005/008339

4-trifluoromethyl 2,6-dimethyl-4- 74 Benzyl nethyl
phenyl Me H ami nocarbonyl H 3, 4-Di met hoxy-
2, 6-di nethyl -4- 75 phenyl net hyl nethyl phenyl HH

28

am nocar bonyl H 2,6-dinethyl -4 76 B net hyl
Cpd ggl goRophenvI H R%ani nocar fibny! g ot hy Zm Mo R*/R°
, 6-di met hyl -4- 77 phenyl net hyI rret hyl hen [ H M
hydrBspzylody Met hyl am no- 2, 6-di et hyl - 4P 78y
pheraé{,-[}@.t]y]yl met hyl phenyl H H hydroxy H
rreiYﬁ%fn |hbonyl am ng' ﬂhﬁnyl 2, 6- di et hyl - 42,678imethyl-4-
53 H 4HCarioxy- hydrox H
o é}Eg 294V%gzgigg?yl rreme?‘)ynet hyl phenyl H I—3|/ y
OXy 090315 PCT/ US2005/ 0083
R2 R3UANRsY Rs R41 Ra | dr ox 36-GRetfii-4- |
54 2, 6- dnetitvhy| - 4- ®etpheny neqf}ﬁny met hyf1 pHdnyl HYgroxy H
hydroxy H 2, 6-di net hyl -4- 83 Benzyl nethyl
4-f Irypaaeinyl H H hydroxy H 2, 6-di net hyl - 42;&dimethyl-4-
55 | SOPT @Ry |m‘:‘t hy| mésttiyl uor ophsterlyl H H hytir ody H  hydfowxy H
2, 6-di net hyI 4- 85 I'sopropyl methyl phenyl HH
am @c?rhbeg(n H 2,6-dinmethyl, 4 2.6-dimethyl-4-
56 methyl methyl phenyil H H hydroxy H
Pyridin-4-yl ‘ 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 difluorophenyl Me H hydroxy . H
4-
methanesulfonyl 2,6-dimethyl-4-
62 Isopropyl H phenyl Me H hydroxy H
benzyloxy 2,6-dimethyl-4-
64 Benzyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-
65 Isopropyl H Br Me H hydroxy H
4-dimethylamino 2,6-dimethyl-4-
66 Isopropy! H phenyl Me H hydroxy H



86 |sopropyl H phenyl H H am nocarbonyl H
3,4-Dichloro- 2,6-dinethyl-4- 87 phenyl net hyl H phenyl

woRddshgdtoxy H 4- Met hyl car bonyl oxy- phenyl PCT/US2005/008339

2, 6-di net hyl -4- 88 nethyl nethyl phenyl H H hydroxy H
4- Met hoxy car bonyl - 2, 6-di et hyl -4- 89 phenyl net hyl
nmet hyl phenyl H H hydroxy H 3-Am nocar bonyl -

67

68

69

7

72

73

74

75

76

77

78

79

2,6-di met hyl -4 90 enyl met h net hyl I
dehvdrox»RL 3- Qyand®phenyl él“ mﬁﬁb&mph | R°/R®
et hyl phenyl H H hydroxy H Pyridin-3-yl
2, 6-di et hyl - 4- 92 net hgidimmsthylamimenyl H H 1B6dimgthiyl-4-
Pyri tdabrép w 2, 6- dynet h%arﬁoﬁﬂ mehyly| Meet Bly|  phégsitoxi H
H hydroxy 2, 6-di net hyl - 4- 94 1- (R) - Phenyl et hyl H
phenyl H H am nocar bonyl H 30 WO 2005/ 090315 _dimethvi-4-
PCT/ US2005/,008339 Cpd é}? ] 2Ra ' y
2, 6- (BIRIPRYN - 4- osM. (S) RYY ??3’ th H
am nocar bonyl H 2- Met hoxy- 2, 6 di net hyl -4-
phenyl met hyl nethyl pheryaminaganyembxy H 2,6-dimethyl-4-
2, 6- Magrbpylo- 2, 6- Hi met hyl - phédylphenyMeet byl nmetiygroxy H
phenyl H H hydroxy H 3-Phenoxy- 2, 6-di nethyl-4- 98
Klgeﬂyl nmet hyl mlat hyl phenyl H H hydroxy H 2,6-dimethyl-4-
p 1-y di mgt by met’h
phenw@éﬂgﬁylhydroxy'ﬁ Bl ¥drophedyl MRAY H Wydroxy H
2,4- 2,6-dimethyl-4-
Isopropyl H difluorophenyl Me H hydroxy H
3-
methanesulfonyl 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
3-aminocarbony! 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
4-trifluoromethyl 2,6-dimethyl-4-
Benzyl methyl phenyl Me H aminocarbonyi H
3,4-Dimethoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
‘ 2,6-dimethyl-4-
Benzyl methyl  4-fluorophenyl H H aminocarbonyl H
4-Dimethylamino- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H Me hydroxy H
4-Methylamino- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
4-Methylcarbonyl
amino-phenyl 2,6-dimethyl-4-
methyl methyl phenyl H H hydroxy H
4-Carboxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyil H H hydroxy H

80
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Napht hal en-2-yl - 2, 6-di net hyl -4 100 net hyl net hyl
phenyl H H hydroxy H 3-Brono-phenyl 2, 6-dinethyl -4-

wdaomsoeshy! nmet hyl phenyl H H hydroxy H 3, 4- Di PEL/082095/008339

2, 6-dinmethyl -4- 102 phenyl methyl nethyl phenyl HH
hydroxy H 2,4-Dichloro- 2,6-dinethyl-4 103
phenyl net hyl net hyl phenyl H H hydroxy H

2,6-di methyl -4- 104 Benzyl ispbutyl n HHh 0X

de H 2! 6- a1nEt hyl -4- R 05 BenzyIR‘-£n7yI &%gnﬁs H-H h‘\, uld Oxg RaIRb
H 2,6-dinethyl-4 106 Benzyl isopropyl phenyl HH
gyndﬁg%y’drblx)ﬁzi 6 o r‘r;%}] hyl -4 10‘;1 Benzyl H pheng|6-sintethyl-4-

81 | affieny! 2, dhediymet hyl HA- HO8 prioytrdxy| H
netpﬁyﬁ%géén% H'ﬁ| I ocar ngTnny o 51 V0 2005, 0oo1s |
;’CT/ (LjJSZOOS/ 008339 Cpd R1 R2 R3-1 R3-2 R5 R412I§ad yi-4
, 6-di met hyl - 4- 109 2- Phenyl et hyl et byl phefl {ggﬁj

83 ani nddendbnyl H meﬂ’lyényl‘grllﬁﬂogfve@ygsnghﬁ- 4-yl hydroxy H
di astereoner A nethyl phenyl H H am nocarbonyl H
1- Phenyl ethyl 2, 6-dinethyl -4 112 di ast er oner 2i5-giseeiyl-4-

84 Phenidopibgyl am nogaetyeny | 4fluotophetiyiret byl -H-  114hBloxy| H
met hyl “phényl H H ami nocarbonyl H 2, 6-di nethyl -4- 115
| sopropyl H 4- blh%%%) Me H hydroxy H 2, 6- di2[;@fdh-ﬁétrﬁ|_4_

85 Isopropyl methyl phenyl H H aminocarbonyl H

2,6-dimethyl, 4-

86 Isopropyl H phenyl H H aminocarbonyl H

3,4-Dichloro- 2,6-dimethyl-4-

87  phenylmethyl H phenyl H H hydroxy H
4-Methylcarbonyl

oxy-phenyl 2,6-dimethyl-4-

88 methyl methyl phenyl H H hydroxy H
4-Methoxy
carbonyl- 2,6-dimethyl-4-

89  phenylmethyl methyl phenyl H H hydroxy H
3-Aminocarbonyl- 2,6-dimethyl-4-

90 phenylmethyl methyl phenyl H H hydroxy H

3-Cyano-phenyl 2,6-dimethyl-4-

91 methyl methyl phenyl H H hydroxy H

Pyridin-3-yl 2,6-dimethyl-4-
92 methyl methyl phenyl H H hydroxy H
Pyridin-2-yl 2,6-dimethyl-4-

93 methyil methyl phenyl H H hydroxy H

2,6-dimethyl-4-

94 1-(R)-Phenylethyl H phenyl H H aminocarbonyl H
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116 Isopropyl H 3-fluorophenyl Me H hydroxy H
2,6-dinethyl-4- 117 |Isopropyl H 2-fluorophenyl Me H

whasos1H hydroxy 2, 6-di net hyl -4- 118 | sopr opReT/De100y008339

phenyl H H hydroxy H hydroxy 2, 6-dinmethyl-4 119 H
met hyl phenyl H H hydroxy H 3-(amino nmethyl) phenyl
2, 6-di et hyl -4- 120 |sopropyl nethyl phenyl HH

hydroxy ,H 3-am no,carbonyl _.pghenyl net hyl
Cpd 121 1Is 1roov! met Rl phenyl Ru—l hydr ﬁs 3. py\la R/ R®
phenyl 2,6-dinethyl-4- 122 | sopropyl rret hyl phenyl HH
hydroxy H 32 WO 2005/ 090315 PCT/ US2005/ 00832 %-diptetRyil-4-
95 Fﬁ?géﬁpﬁeﬁﬂ R6 R4{ Ra / Riphedyp- di meHhylH 4- af@i8ocarbonyl H
pr opy | - car boxyphenyl Me H hydroxy H
-4 124 Isopropyl H pyridin- 3-
hy d?%ﬁlnﬁ '2 6- di metp 5 |FOB¥Op I V2 BGinethy-4-
96 4- ﬁﬁ?ﬁﬂﬁiﬁﬁhﬂnyl methy hydro %I 6- "d. rret hwdrﬂxy H
126 I sopropyl H difl uorophenyl I\/e H hydr oxy H
2, @ @liDtElbgd-- 4- 127 Cycl ohexyl net hyl ~ phenyl 2i§-gimethyl-4-
97 ammeﬁﬂmnyll H maetthid di met yHeryl H H hydroxy H
3-Phenoxy- 2,6-dimethyl-4-
98  phenylmethyl methyl phenyl H H hydroxy H
Naphthalen-1-yl- 2,6-dimethyl-4-
99 methyl methyl 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 methyil 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-dimethyl-4-
103  phenyimethyl methyl phenyl H H hydroxy H
2,6-dimethyl-4-
104 Benzyl isobutyl phenyl H H hydroxy H
2,6-dimethyl-4-
105 Benzyl benzyl phenyl H H hydroxy H
2,6-dimethyl-4-
106 Benzyl isopropyl phenyl H H hydroxy H
2,6-dimethyl-4-
107 Benzyl H phenyl H H . aminocarbonyl H
3-Phenyl 2,6-dimethyl-4-
108 prop-1-yi methyl phenyl H H aminocarbonyl H
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129 Car boxynet hyl H phenyl H H hydroxy H

3- hydroxynet hyl 2, 6-di nethyl-4- 130 |sopropyl H phenyl
Wo/R00S0INBEE oxy H 2, 6-di met hyl -4- 131 | sopropyl PCT/US2005/008339

pyrimdin-5-yi Me Hhydroxy H 132 |sopropyl H

pyrimdin-5-yl Me H 4-hydroxy H 2,6-dinethyl-4 133

| sopropyl H 3-carboxyphenyl Me H hydroxy H

2, 6-di et hyl -4- 134 |sopr opyI H 3-bi &Iggn 5 M H R4

Cpd hydr oxR'H 2, 6- di nBhyl -4- 13% 1 sopro R*/R

2- met hoxyphenyl Me H hydroxy H 136 Isopropyl benzyl
phenyl H H 3-ami nocarbonyl H 137 Isopropyl 2Segimeihyl-4-

109 PN am RagR4 bony! 8 WO 2B05/H903ifnocarbonyl H
é%ﬁ&@’g‘osssg I 3 R 2 R maara R

benz oxy di met hyl -4- 138 | sopropyl net hyl
aﬂﬂﬁﬁw 2, 6-dj met hyl ?2 6 ﬁ gfﬂﬁé})ﬂ/l 4
ocarbonyl H

111hydla§ pa@ey ) 1MmethWo- et i@?%‘éﬂbonx I-lgxgs
| sopropyl isobutyl phenyl H H ]phenyl H
2, 6-Phenylemyl 4- 140 | sopropyl isobutyl phenyR.G4dimethyl-4-

112Ny igatérdrherB 5- Enﬁhgn met hyphehyl 41 | sbpr ddyl arninocarbonyl H
di chl orophenyl Me H hydroxy H 2,6-dinmethyl-4- 142
| sopropyl H 3 met hoxyphenyl Me H hydroxy H 2 g-dimethyl-4-

2, 6-
114 d rret h‘yl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-
115 Isopropyl H 4-biphenyl Me H hydroxy H
2,6-dimethyl-4-
116 Isopropyl 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 phenyl 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 [sopropyl methyl phenyl H H hydroxy H
3-cyano
phenyi 2,6-dimethyl-4-
122 Isopropyl methyl phenyl H H hydroxy H
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143 | sopropyl nethyl phenyl H H am nocarbonyl H
2,6-dinmethyl-4 145 | sopropyl H 2-bi phenyl Me H hydroxy

woR008/083¢ et hyl - 4- 146 | sopropyl H thi ophen- 3pgT/us®05408339

hydroxy H 2, 6-di net hyl -4- 147 |sopropyl H
4- chi orophenyl Me H hydroxy H 3-nethyl car bonyl
2,6-dinethyl-4 148 |sopropyl H am nophenyl Me H

33

hydr oxy 4-triflupromet hyl 6- di /| -4- 149 b
Cpd| soprogyl H phenyll%\)/é H hydrﬁé';/ H 71m§édi Rihyi-4 Risg R*/R
| sopropyl H naphthal en-2-yl Me H hydroxy H 34 WD
2005/ 090315 PCT/ US2005/ 008339 Cpd Rl R2 R3- 1 FB-dimBhyl-4-
123R41 Raopropyl 2-trify uor qoedrbpkyphdnydli et hiAl - 4-  hdroxy H
| sopropyl "H phenyl Me H hydroxy H 152 |sopropyl H
yr i 3yl Wb H g2 hydroxy st 3841 sgarony! SRR
124y Hqﬁgﬂﬂﬂﬁg’l)xy H 256-di rretqgfyr/'F"-nZI-'yiSS @%op%pyl E\S H
2-chl orophenyl Me H hydroxy H 2,6-dinethyl-4 156
| sopropyl H naphthal en-1-yl Me H hydroxy H 1&§-dimethyl-4-
125 soprigpptopyenzy! plenyl 4knetiRxyphenylHVel581 | sophygyaxy H
"benzyl phenyl H H 4-hydroxy H 2,6-dinethyl-4 159
| sopropyl benzyl phenyl H H Ryslroxy H 160 | spprdipethyl-4-
j sopr enyl H/H 3-c I repyl  nvd H
124 soprlggé}c’p%enyl H|J|_|H 4- hy roxry '}1—%@ G?ﬁjmet hyl -4y roxy
2,6-dimethyi-4-
127 Cyclohexyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-
129 Carboxymethyl H phenyl H H hydroxy H
3-hydroxymethyl 2,6-dimethyl-4-
130 Isopropyl H phenyl Me H hydroxy H
2,6-dimethyi-4-
131 Isopropyi H pyrimidin-5-yl 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-aminocarbonyl H
137 Isopropyl isopropyl phenyl H H 3-aminocarbonyl H



162 | sopr opyl

2, 6-di net hyl

I sopropyl

-4- 163 | sopropyl

phenyl

wWhyasos1iH 3, 5-bi s- trifluoronethyl

| sopr opyl

H phenyl

2, 6- di net hpdF/US2005d08339
Me H hydroxy H 35 WO 2005/ 090315

H H hydroxy H
H 4-f 1 uor ophenyl

Me H

PCT/ US2005/ 008339 Cpd R1 R2 R3-1 R3-2 R5 R41 Ra / Rb

ﬁ S dinehhgl64d 165hlsopropyl H 2- net hyl phenyl Me H
ydr oxy i met hyl 4 sopropyh henyl H
Cpd hydr oxR'H 2- Di neRfyl ani no- é} 6- di_mel \/I R{,p i R°/R®
1-nmet hyl -eth-1-yl H phenyl HH hydroxy H 168 Met hyl
i sobutyl phenyl H H 3-am nocarbonyl H 169 Methyl
'EfgbUtW pheny: % yano H 2, 6-dinmet hyl - 2 eLdnethyl-4-
y ropy pxy H H1714Met hyhy,
|sopi %S henyl 4- hydroxy&H 3- an1n§40arbon;voxy i
phenyl 2,6-dinethyl-4- 172 H net hyl phenyl ShOxy-12
H 3-cyano phenyl 2,6-dinethyl-4- 173 H ne éilgﬁﬂ 12-
H H hydroxy H 2,6-dinethyl-4 174 Met hyl |so %f yl-4-
phenyl HH hydroxy H benzyl oxy 2, 6- dlnethyl fﬁ%p%QW)
met hyl phenyl H H hydroxy H 2, 6- dlnethy| 1-amino-
ethylcarbonxyloxy
139 Isopropyl isobutyl phenyl H H Iphenyl H
2,6-dimethyl-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 Isopropyl H thiophen-3-yl Me H hydroxy H
2 6-dimethyl-4-
147 Isopropyl H 4-chlorophenyl Me H hydroxy H
3-methylcarbonyl 2,6-dimethyl-4-
148 Isopropyl H aminophenyl Me H hydroxy H
4-trifluoromethyl 2,6-dimethyl-4-
149 Isopropyl H phenyi Me H hydroxy H
2 ,6-dimethyl-4-
150 Isopropy! H naphthalen-2-yl Me H hydroxy H
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176 H isobutyl phenyl H H hydroxy H 2,6-dinethyl-
177 H benzyl phenyl H H hydroxy H 36 WO 2005/ 090315

WEMSBB005/ 008339 Cpd R1 R2 R3-1 R3-2 R5 R41 Rer/USHD5/008339

2,6-di nethyl-4- 178 Isopropyl H phenyl HH

am nocar bonyl

H 2, 6-di met hyl -4- norpholin-1- 179

Met hyl net hyl phenyl HH yI carbonyl H 2, 6-di net hyl -
et hyl 181 Met hyl t hyl phe H H agi,n gar bonyl h—l b
Cpd 2, 6-di Rt hyl - 4- hyl 183 1Ithvl ﬁ\/ pheny| * 4 R*/R
am nocar bonyl H 185 H isopropyl phenyl H H
3-am nocar bonyl H 186 pljiegroafsthylphenyl H Bledinyethyl-4-
H 2, jhyl -4- 487 His vyl phaeny! B H hyleydreyy H H
151 188 |sop opyl phenyl H Hqﬁfétggdroxy H 189 Met hyI
met hyl phenyl H H 4-am nosul fonyl H 2 6- di met hyl -
190 Cycl ohexyl H phenyl 191 Cycl |
152 H phésaaropylH 4- hydHoxy Hm'@}@/%&r pyl % g-]'dl rreflﬂ@l@"%xy H
192 methyl H phenyl H H hydroxy H Cycl opropyl 193
nmet hyl H phenyl H H 4-hydroxy H 37 WD 2005/ 090315
153 PCT/ {5448p§1008339 H pyridin-3-yl  Me H 4-hydroxy H
154 Isopropyl H phenyil Me H 4-hydroxy H
2,6-dimethyl-4-
155 Isopropyl H 2-chlorophenyl Me H hydroxy H
2,6-dimethyl-4-
156 Isopropyl H naphthalen-1-yl Me H hydroxy H
157 isopropyl benzyl phenyl H H 3-cyano H
158 Isopropyl benzyl phenyl H H 4-hydroxy H
2,6-dimethyl-4-
159 Isopropyl benzyl phenyl H H hydroxy H
160 Isopropyl isopropyl phenyl H H 3-cyano H
161 Isopropyl isopropyl phenyl H H 4-hydroxy H
2,6-dimethyl-4-
162 Isopropyl isopropyl phenyl H H hydroxy H
2,6-dimethyl-4-
163 Isopropyl H 4-fluorophenyl Me H hydroxy H
3,5-bis-
trifluoromethyl 2,6-dimethyl-4-
164 Isopropyl H phenyl Me H hydroxy H
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Cpd R1 R2 R3-1 R3-2 R5 R41 Ra | Rb 2,6-dinethyl-4-
194 | sopropyl H phenyl H H hydroxy H 195 I|sopropyl H
W@ b@aphosks H 4- hydroxy H 2, 6-di met hyl -4- 196 Mep¢yUS2005/008339

met hyl phenyl H H am nocarbonyl H 2,6-dinmethyl-4 197
Et hyl met hyl phenyl H H am nocarbonyl H 198 Methyl H
pEeny: H H ;]1 gydroxy H 2,6-dinethyl-4 199 Methyl H

pheny ydroxy .H 202 Methyl net hwyl nyl

Cpd 4- am n®ar bonyl H ?204 et hﬁ:mr/mt hyl f%pzn%le |¥| I—lH #1 R*/R®

7

4-hydroxy H 2, 6-dinmethyl-4 205 Methyl methyl benzyl H
H hydroxy H 2, 6-di nethyl-4- 207 Methyl net hy2.,6-gimeeilyl-4-
1651 H Iy Byl H 2, 6- gi met My hedhylp@Shyl maehyH phenbidroxi H
hydr ox 211 Met hyl nethyl ‘phenyl H H 4-hydroxy H
213 H nethyl phenyl H H 4-hydroxy H 215 Et h)ﬂ 6-@%@%&!-4-

phenyl H H 4-hydroxy H 38 WO 2005/ 090315
166pCT/ UsoBY008339 H ad R1 F@"EF@'?l Rs?@eRsHRM RAYJroRY H

2,6-dinmethyl-4- 216 Ethyl nmethyl phenyl H H hydroxy H
2 JeDhetaylayhind- 218 Benzyl nethyl phenyl H HZG@ioR{yiA-

1672 2nReRAYthEYhY|  phenyl H phenyhydr oxH H H hydroxy H
EI, 6-di met hyl -4 224 | sopropyl nethyl phenyl H H hydroxy
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 isopropyl 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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225 | sopropyl nethyl phenyl H H 4-hydroxy H

2- Car boxy- phenyl 2,6-dinethyl-4 226 . nethyl nethyl
w@b@syosts H am nocar bonyl H 3- Car boxy- phenyl PCT/US2005/008339

2, 6-di net hyl -4- 227 nethyl nethyl phenyl HH

am nocar bonyl H 2-Brono-4,5 dinmethoxy-

2, 6-di net hyl -4- 229 phenyl net hyl nethyl phenyl HH

am nocarponyl H 2-Carboxy-4, 3,di meth

Xy- b
Cpd2_ 6- di nRt hyl - 4- 238 pheny! maﬁwyl net hgl pﬁgqy! H _.41 R°/R
am nocar bonyl H 3-Carboxy-4 net hoxy-phenyl 231
nmet hyl net hyl phenyl HH H H 3-Carboxy-4 2,6-dimethyl-4-
17gret hoypripeny! 2324 met hyl paehyll pherttl i H aminocarbonyl H
2,6-dinmethyl H 3 Methoxycarbonyl - 4-nmethoxy- 233
phenyl met hyl nethyl phenyl H H 2, 6-di nethyl H g%iMethyl-4-
2005/ 090315 PCT/ US2005/ 008339 Cpd R1 R2 R3-1 b?pt%ﬁn-%
41 / 3, 4-Di hoxy- - di met hyl - 23
17 henmf%l met KPP Bhenyl APERVI dardh 2fhy| 7 ioarbony/ :
3, 4- Di net hoxy 236 phenyl net hyl net hyl phenyl H,.
2,6-di nethyl H 3-Carboxy-4 nethoxy-phenyl EG-dlmethyM-
2, 6-di net hyl -4- 237 nethyl nethyl 4-chl orophenyl gthy|
18 noclletohyl H meltar boxy, phenyl H H aminocarbonyl H
2,6-dimethyl-4-
methyl
183 Methyl methyl phenyl H H aminocarbonyl H
185 H isopropyl phenyl H H 3-aminocarbonyl H
186 H isopropyl phenyl H H 3-cyano H
2,6-dimethyl-4-
187 H isopropyl phenyl H H hydroxy H
188 H isopropyl phenyl H H 4-hydroxy H
189 Methyl methyl phenyl - H H 4-aminosulfonyl H
2,6-dimethyl-4-
190 Cyclohexyl H phenyl H H hydroxy H
191 Cyclohexyl H phenyl H H 4-hydroxy H
Cyclopropyl 2,6-dimethyl-4-
192 methyl H phenyil H H hydroxy H
Cyclopropyl
193 methyl H phenyl H H 4-hydroxy H
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met hoxy- phenyl
4-f| uor ophenyl
woreaohossiphenyl
4- chl or ophenyl

2, 6-di net hyl
am nocar bonyl

-4

2, 6- di met hyl

H H am nocar bonyl

2, 6-di net hyl
Me H am nocar bonyl

240 net hyl

met hyl
hyI

-4- 238 net hyl

met hyl

H 3-Carboxy-4

-4- 239 net hyl

met PET/US2005/008339

H 4- Car boxy- phenyl
4- chi orophenyl Me H
H 3-Carboxy-4 nethoxy phenyl
2, 6-di et hyl - 4- 24; net hyl

&Blzoh‘é

phenyl H b
Cpd ani nocRrbonyl H B (1 FLtetﬂ%znl wefhvl | 24 R/R
yi ) - phenyl net hyl nethyl phenyl H H an1nocarbony| H
3-Carboxy-4 trifluoronethoxy- 2,6-di methyl - 42,62dignethyl-4-
phen | met hyly phenyl ghddypni nocir bdyl H hydroxy H
194Bls ?qﬁﬁéwfluoronethoxy- éh% di met hyl -4- 244
phenyl met hyl net hyl phenyl H H am nocar bonyl H
3- Car boxy- phenyl 2, 6-di nmethyl -4 245 t hyl, net
195 phen{BOPFPRY! ani noca'F'bonyI heWhol i B yit! mﬂydroxy H
2, 6-di net hyl -4- 246 nethyl met hyl phenyl H I ox
40 WD 2005/ 090315 PCT/ US2005/ 008339 Cpd R1 Rﬁfﬁgmﬂﬂ yl-4-
196 R3- 2 mtﬁﬂl Ra / nfdhyl4- Met hshenyhapht héd erd 1- aminocarbonyl H
2, 6-dinme -4- 247 ylnethyl nmet hyl phenyl H H hydroxy
::_)'heﬁ I'I'I‘I fl uor OnELhoxyh 2, I6 di nmet hél -4- I?:|48 2 6-dimethyl-4-
y eny ydr ox : | H
1974. Tr| f romet hyf‘¥ tEQG di h%?l)}h HTH  aminocarbony
198 Methyl H phenyl H H 4-hydroxy H
2,6-dimethyl-4-
199 Methyl H phenyl H H hydroxy H
202 Methyl methy! 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-dimethyl-4-
207 Methyl methyl phenyl 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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249 phenyl nmet hyl net hyl phenyl H H hydroxy H

4- | sopropyl oxy- 2, 6-di net hyl -4- 250 phenyl net hyl
woredolspbosphenyl H H hydroxy H 3- Et hoxyphenyl -  PCT/US2005/008339

2, 6-di net hyl -4- 251 nethyl nethyl phenyl H H hydroxy H

5 Met hoxycarbonyl - 2, 6-di net hyl -4- 252

pyridin-2-yl met hyl nethyl phenyl H H am nocarbonyl H

5- Carboxy- 2, 6-di ngt hyl -4 25 yr|d| set hyl
Cpd net hyl Rﬁhenvl H HrIRgm nocar hdh 33p Ei’*% ﬁ.y\,_ Y pH R*/R®

2, 6-dimethyl -4- 254 pyridin- 3 yI rret hyl et hyI phenyl H

H ami nocarbonyl H 6 Methoxycarbonyl- 2, 6-di Bdi-tiiphethyl-4-
216255 pgﬂ@ n- 3-yl mgth | met ipHergheny! H H ldni noclaydrory!| H

H 5- OoXYy- 26d|msthyl 426furan2y|msthy|

geghél phﬁnlyl H H am nocar bonyl H 5 Met hoxyoas yI -4
i_met hyl - 4- 257furan2 t hyl thI he )
218ami noB&MBYnyl H MEAYID net t@%ﬁn?hydro 2 6- gl netHy H
258 phenyl net hyl net hyl phenyl H H am nocar bonyl H 41
WD 2005/ 090315 PCT/ US2005/ 008339 Cpd R1 R2 R3-1 R3-2
219R5 RaBdiayl Rb  Iysthgky 2, Gplasnyet hyl - 4 289 Beﬂzlwdroxy H
net hyl phenyl H H am nocarbonyl H 3-Carboxy-4
gﬁéﬂory phenyldrgx6 di ngt ?;le 4- 260 net hyl nmethgldimethyl-4-

224 Bisop fobyl ydr oxXetiyi r B34 et hpxypPheny hydroxy H
225 Isopropyl methyl phenyl H H 4-hydroxy H
2-Carboxy-phenyl 2,6-dimethyl-4-

226 . methyl methyl 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 phenyl 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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261 net hyl nethyl phenyl H H 4-hydr
met hoxy- phenyl 262 net hyl nethyl p
WoH00M890385 Car boxy- 4 net hoxy- phenyl

oxy H 3-Carboxy-4
henyl H H 4- hydr oxy
263 net hyl P&I/phzony 08339

H H 4-hydroxy H 3-Carboxy-4 net hoxy-phenyl 264
met hyl H phenyl H H 4- hydroxy H M 3-Carboxy-4
Lre:jhoxy phenyl 2, 6-di nethyl-4- 265 net hyl H phenyl HH
ydr oxy 3 Met hoxycar bonyl net h
Cpdnhﬁn\/l nBI}“I_'hvl met thynhpn\/l Y F"l:E|4 Oé t et raz0 ;! 5 R*/R®
267 yI) phenyl nmet hyI nmet hyI phenyl H H 4 am nocar bonyl
H 34 rbonyl - 4-met hoxy- 2, 6- di met hyl2,8-dimeghyl-4-
234pheEMbﬁ?lh4iéth yimet hikthghenyl  phehylydr oxyHH HB 26Midazol-2-yl H
oxycar bonyl nethyl phenyl H H 4-am nocarbonyl H
42 Vp&ggﬁi%g 315 PCT/ US2005/ 008339 Cpd R1 R2 R3-1
70 3- xy methyl phe
236 aﬁf‘ﬁBX‘ 2 6- dEﬁSBﬂy 291 HPhen-ditidthy! H
Met hoxycar bonyl H phenyl H H am nocar bonyl H
2, 63dCRMYH4-4- 4
methoxy-phenyl 2,6-dimethyl-4-
237 methyl methyl  4-chlorophenyl H H aminocarbonyl H
3-Carboxy, 4-
methoxy-phenyl 2,6-dimethyl-4-
238 methyl methyl  4-fluorophenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy-phenyl 2,6-dimethyl-4-
239 methyil methyl  4-chlorophenyl Me H aminocarbonyl H
4-Carboxy-phenyl 2,6-dimethyl-4-
240 ‘methyl methyl  4-chlorophenyl Me H aminocarbonyl H
3-Carboxy-4-
methoxy-phenyl 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 methyl phenyl H H aminocarbonyl H
3-Carboxy-phenyi 2,6-dimethyl-4-
245 methyl methyl phenyl H H aminocarbonyl H
Quinolin-4-yl 2,6-dimethyl-4-
246 methyl methyl phenyl H H hydroxy H
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272 3-Carboxy H phenyl H H am nocarbonyl H
3- Car boxy-4 net hoxy- 274 phenyl net hyl nethyl phenyl H

wohoshoesryl oxy H Me  3-Car boxy-4 net hoxy- 275PCT/US2005/008339

phenyl et hyl net hyl phenyl H H 4-am nocarbonyl H 277
3- Car boxy- phenyl methyl 4-chlorophenyl Me H
4- am nocar bonyl H 3 Methoxycarbonyl - 4-net hoxy- 279

41

phenyl net hyl met hyl, phenyl 4, 4- h drl?‘)&y 5
Cpd et hoxyar bonyl - %{26- di net hy %"14_ 7353/26 ur-dh- 2y ..u4.’1.y! R*/R°
nmet hy!ﬁ phenyl H H hydroxy H 5-Carboxy-furan-
2, 6-4HiMiethbyy - 4 287 2-yl net hyl net hyl phenyl HH
hy diaphithdlen3t-Car boxy- 4 net hoxy- 2, 6- di met hy| 246-digethyl-4-
247phenyyifrityll et hydthgr br onophermytl  H HEani Hocar bbydroxiA H
3- Carboxy-4 net hoxy- 2, 6-di nethyl -4- 289 phenyl net hyl
met hyl 4-i odophenyl H H am nocarbonyl H 3-Carboxy-4
- - di met hyl -4- 290 phenyl nmet hyl net i B
2 48%@§%@’§Héﬁ%§H H %ﬁ‘gpocar b&% H 43 aoo%?gyrgghyl 4 H
gmcz : BEBde33 Y r7 R Re-2 TR R4l Ra y
- Car boxy-4 met hoxy- 2, 6-di methyl-4- 291 phe met hyl
mét hyfluaromedhphenyl H H ani nocar bonyl H @,/é-d|me%yl-4-
249  phenylmethyl methyl phenyl H H hydroxy H
4-lsopropyloxy- 2,6-dimethyl-4-
250 phenylmethyl methyl phenyl H H hydroxy H
3-Ethoxyphenyl- 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 phenyi H H aminocarbonyl H
6-Carboxy- 2,6-dimethyl-4-
254 pyridin-3-ylmethyl methyl phenyl H H aminocarbonyl H
6-
Methoxycarbonyl- 2,6-dimethyl-4-
255 pyridin-3-ylmethyl methyl phenyl H H aminocarbonyl H
5-Carboxy- 2,6-dimethyl-4-
256 furan-2-yimethyl methyl phenyl H H aminocarbonyl 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  phenylmethyl methyl phenyl H H aminocarbonyl H



3- Car boxy-4 net hoxy- 292 phenyl nethyl nethyl phenyl H

H 2,6-dimethyl H 3-Carboxy-4 nethoxy- net 293
wWeb@spheses hyl net hyl 4-chl orophenyl hyl H 4- hyReDK§2085/008339

3- Ami nocar bonyl 4-net hoxy 2, 6-di net hyl -4- 295

phenyl met hyl nethyl phenyl H H am nocarbonyl H

3-(Morpholin-4 ylcarbonyl)-4- methoxy 2, 6-dinet hyI

296 phenyl met hyl t hyl phe HHa bon |
Cpd - 3- Amrﬂ)n')éarbonvl me‘net hoxy- iq% nhpnhﬁ, s R°/R®

phenyl H H 4- hydroxy H 3- (I\/brphol in-4 ylcar bonyl) 4-
net hoxy- 298 phesydrery hyl methyl phenyl H H 2;Grdimethyl-4-

259H  3- g%hbzt%p roxyn@éthwl yl - gwérypcar bomy!l ) H4- ameinboanponyl H
2 6-di methyl -4 299 phenyl net hyI met hyl phenyl HH

ﬂ 8 )g{l H 3-(Cycl opropyl am nocarbonyl) -4-
i met hyl -4- 300 phenyl net hyl m9t2h€|d|methyl-4-

noca nyI H 4 2005/ 90 15
26°PCT/ uﬁ?)g@ 008338"MPH R1 41 RaYIIRY 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-phenyl 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 yl)-phenylmethyl methyl phenyl H H 4-aminocarbonyl 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
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3- (Phenyl am no carbonyl)-4- nethoxy- 2, 6-di nethyl -4-

301 phenyl net hyl
wokko0scRr bonyl -
H 4-am nocar bonyl

nmet hyl
303 furan-2-yl net hyl
H 5-Carboxy-furan 304 2-yl net hyl

phenyl

H H am nocar bonyl

H 5

met hyl ptETy10054008339

met hyl phenyl H H 4-am nocarbonyl H 3-(Phenyl am no
ca[ Eolnyl %-4-| rrEt hoxy;]I 2, 6-di et hyl - 4- 305 phenyl net hyl
met hy eny H hydroxy H_.3- (3 carhexyshenyl
Cpd ani nocR bonyl ) - 4- R?ret hoxy- 32' Sii net R?IQ , Qn@y R" R°/R°
phenyl met hyl nethyl phenyl H H hydroxy H 3-(1
H;]Tet g;ol -5 yl)-4-net hoxy- 2, 6-di nethyl-4- 307
270 PheTy met dthpheny!l gidryhydr oxi HH3-4tdminocarbonyl  H
gagngyp%(g%?lyl aﬁ?éno)gar bonyqﬁ)- - met hoxy- “ y
, 6-di net hyl -4 308 phenyl net hyl nmet hyl phen
h}(&[ox H 3-(2-t-Butyl tetrazob-S-ny 2 mggd:'dfﬁ]ethyl-m
271 S BPRaaRgoos- 308 phenyi TN et by fensiiipggroonyl  H
am nocar bonyl H 3 Met hoxycar bonyl -
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 H/ Me
3-Carboxy-4-
methoxy-
275 phenylmethyl methyil phenyl H H 4-aminocarbonyl H
277 3-Carboxy-phenyl methyl  4-chlorophenyl Me H 4-aminocarbonyl H
3-
Methoxycarbonyl-
4-methoxy-
279 phenylmethyl methyl phenyl H H 4-hydroxy H
5-
Methoxycarbonyl- 2 ,6-dimethyl-4-
286 furan-2-ylmethyl methyl phenyl H H hydroxy H
5-Carboxy-furan- 2,6-dimethyl-4-
287 2-ylmethyl methyl phenyl H H hydroxy H
3-Carboxy-4-
methoxy- 2,6-dimethyl-4-
288  phenylmethyl methyl  3-bromophenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy- 2,6-dimethyl-4-
289  phenyimethyl methyl . 4-iodophenyl 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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4- et hoxy- 2, 6-di net hyl -4- Methoxy 310 phenyl net hyl

nmet hyl phenyl H H am nocarbonyl carbonyl 45 WO
wWQe®SHA9BE815 PCT/ US2005/ 008339 Cpd R1 R2 R3-1 R3FBSHB5/008339

R41 Ra / Rb 2 Methoxycarbonyl- 2,6-dinmethyl-4- 311

pyri di n-4-yl met hyl nethyl phenyl H H am nocarbonyl H

4 Met hoxycar bonyl p 2, 6-di net hyl - 4 312

yridi n-2-yl net hyl et hyl phenyl ﬂmzn&gar bonle4H 6 R?/ RP

Cpd Met hoxRar bonyl - R76- di met hi}- 4- '21'2
pyr| d| n-2-yl met hyl net hyl phenyl H H am nocar bonyl H
gxyeaqbonyl - 4- met hoxy- 2, 6-di net hyl -4- Met hoxy
315 ?get hyl methyl phenyl H H ani nocar b3@y@imethyl-4-

201 % rbo Wfldtrshnnz?o;ﬂw@ yiret Hy| -H-  atsnocarbonyl H
t hy phenyl H H am nocar bonyl H

C‘?r 0 r|d|n- 2,6-dinmethyl -4 317 2-yl net hyl
rret )%fT HI;I H am nocar bonyl H 5 Exenplified
e pre ent |n i
2027 PISHIDEE | ) Mo E0 SR it
R5b a/N'RR4L R FormJIa(Ic) .
3-Carboxy-4-
methoxy- met
2903  phenylmethyl ~ methyl ~ 4-chlorophenyl hyl H 4-hydroxy H

3-Aminocarbonyl-
4-methoxy 2,6-dimethyli-4-
295  phenylmethyl methyl phenyl H H aminocarbonyl H

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

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

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

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

3-(Cyclopropyl
aminocarbonyl)-4-
methoxy- 2,6-dimethyl-4-
300 phenylmethyl methyl phenyl H H aminocarbony} H
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10 wherein in one embodi nent of this invention the

variables are as previously defined. In another
wepdsadesent of the present invention L is O aneiCRUS20R2008339

R3- 46 WD 2005/ 090315 PCT/ US2005/008339 1, R3"2, R5,

Ra, Rb, and R41 are dependently selected fromthe

group consisting of: Table Il Cod R1 R2 R3-1 R3-2 R5

RA1 Ra |, Rb 3, 4- Di,met hoxy- bgnzyl ox 3&, %—sdirre t hyls14
\ hyvd

Cpd 22 pheR/| net hyl mB¥hyl _phenyR H oy R*/R°

2, 6-di methyl -4- 63 Isopropyl met hyI phenyl HH H
h)m-l(léblgnylbmlrﬁe di net hyl -4- 82 | sopropyl nethyl
4-f capomyheny! H H hydroxy H 2, 6-dinethyl-4 110
2- Phwh@kﬁyl met hyl phenyl H H ani nocar bonyR,84dimethyl-4-
301 2 6pﬁié Wvi4- Heinh ﬁenzyl Fgﬂpé,{wl phepyl! H Haminocarbonyl H
am noc )y H 2, 6-di net hyl - 128 Cycl ohexyl nethyl
phenyl H anmi nocar bonyl H 2 6- di met hyI 4 144 Met hyI
hen&l I'—f H am nocar bonyl H. d| mat hyl -
80 t hyl phenyl
303 FWV"F”P—Y'Z &0 Wet hyl - -é’{'ylhyl aml_}]o -awe?%ciﬁrbonyl H
rret hyI phenyl H H carbonyl H 2, 6-di net hyl -
n&-OpHaonyAfairad-84 Met hyl net hyl phenyl H H car bonyl H
304203 Pafidgthyiret hy imgthghyl H phenyni nocdt bohy | 44minocarbonyl 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-dimethyl-4-
306 phenyimethyl 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 phenyimethyl methyl phenyl H H hydroxy H
3-(2-t-Butyl-
tetrazol-5-yl)-4~
methoxy- 2,6-dimethyl-4-
309 phenylmethyl methyl phenyi H H aminocarbonyl H
3-
Methoxycarbonyl-
4-methoxy- 2,6-dimethyl-4- Methoxy
310 phenylmethyl methyl phenyl H H aminocarbonyl carbonyi
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2, 6-di net hyl -4- 206 Met hyl nethyl phenyl HH
47 WO 2005/ 090315 PCT/ US%OOS/ OO%BSS Cpé R1 th)égfgxy "
WOOR02/0MB1R41 Ra /| Rb 2, 6-dinethyl-4- 208 H nepdilyiUS2005/008339
phenyl H H hydroxy H 210 Met hyl nethyl phenyl HH
4-hydroxy H 212 H nethyl phenyl H H 4-hydroxy H 214
EtlgylEt Lmlt hyltﬁhlenyl H II—| 4- hydroxy H 2, 6-di net hyl -
net hy en H H_hydr ox
Cpd 22tOhB|eR Kl mlat hyl %hexvl H R'%ﬁvdm);vﬁhz 6 dlpgﬁi 4 4
met hyl phenyl H H 4-hydroxy H 222 isopropyl rreth I
phenyl 21 H 4- hydroxy H 2, 6-dinethyl- 4p222ylsopro>r;yl
MREIHYX ygg%y,w H hydr oxy H 3-Car boxy- pheny?,6-dimethyl-4-
311 ipr}?o%_ = ém%t hyl prehbly| 4- cHl otbphamynodasbenyl H
nocar onyI H 27 Car boxy phenyl net hyl
4-chl or phenyl Me H 4-am nocarbonyl H 3-Carboxy-4

6 lEl met hyl - 4- 278 phenyl net hyl rreglgya,meth |4-

312Pw¢3§%¢§% RS e o S

3 Met hoxycar bonyl - 4-net hoxy- 2, 6-di net hyl -4- 280

R?/ RP

phenyl @t hyl net hyl phenyl H H ami nocarb
Methoxycarbonyl- P Y car bonyl 2,'_6l-d|;;’nethyl-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-ylmethyl methyl phenyl H H aminocarbonyl H
6-Carboxy-pyridin- 2,6-dimethyl-4-
317 2-ylmethyl methyl phenyl H H aminocarbonyl H
5 Exemplified compounds of the present invention include compounds of
Formula (Ic):
R2 3-1
R
R J. N
\N)"” </ 1[
N R32
W'— k
// a/ ~
RM R°
Formula (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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Met hoxycar bonyl - 4-net hoxy- 281 phenyl net hyl net hyl
phenyl H H 4-am nocarbonyl H 3-Carboxy-4 ?/mst hoxz-

wWQ2@®sa9a3es hyl - 4- 282 phenyl et hyl net hyl phenyPCTHUE2005/008339

am nocar bonyl H 3-Carboxy-4 nethoxy- 283 phenyl net hyl

1 Qe é;@h g0y . d $roR@fHo
’Iggt’ﬂ%x - gnfenyéﬁgﬁmrﬁﬁﬁé I%&%hl orophe%Wl\/%onHSlStmg
of4-hydroxy H 6 Methoxycarbonyl- 2,6-dinethyl-4- 314
pyri di n-2-yl met hyl nethyl phenyl H H am nocarbonyl H
gﬁ;ﬂir boxy-4 net hoxy- 318 phenyl net hyl net hyl
4-chl orophenyl H H 4-am nocarbonyl H Anot her
enbodi ment is directed to conpositions conprised of a
5 conmpound of For ia (Id): 9_1V\D 20 le 15

CpohcT/ UsoBhs/ 008330 R L SR e . R R*/R®
Ra/ N~NRb R41 Fornmul a (I d) 5 V\herel n |n one errbodl ment
of 3thDsmbthoxyt | bentylexyar i abl es are as previ @fjmethyl- -4-
22def pRaimkethyanot esthgmbodi npienydf  t helHpr eslent  hydroxy H
inventi'on L is oxygen and
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 methyl 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 phenyl H H aminocarbonyl 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 phenyil H H hydroxy H
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Rl, R2, R3-1, R3-2, R5, Ra, Rb, and R4l are

dependently selected fromthe group consisting of: 10
waawbmeouskd Cpd RL 2 R3-1 R3 2 R5 R41 Ra | Rb PCT/US2005/008339

3- Car boxy-4 net hoxyphenyl 273 nethyl nethyl phenyl H

H 4-am nocarbonyl H Exenplified conpounds of the

pr esent |nvention i ncl ude conpounds of Fornula (le):

151 R2 3-1 R ~ 1<l N-_342 15 RRa .
Cpe41 For Rﬁl a (le) mﬁgrp. nin R%Z mﬁmJ@ +/-'\hﬂ° R?/R"

L )

invention the variables are as preV|oust deflned In
anot her embodi nent of the present invention [2,65limetnd-4-
20521 R2, HR3- 50 V\l}ngﬂgﬁal 0903 pher@T/ US20:05/ 6D8339 hydroxy H
-2, R5, Ra, Rb R41 are dependently sel ected
fromthe group conS|st|ng of: Table IV Cpd R1 R2 R3-1

21Bhenyﬁﬁém rret hyP rﬁﬁerl\l/slt h%ﬁéﬁ%r g?nnxlocafygﬁ;ro{%yd% H

- Car boxy-4 net hoxy-

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 methyl phenyl H H hydroxy H

221 Benzyl methyl phenyl H H 4-hydroxy H

222 Isopropyl 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-chlorophenyl Me H aminocarbonyl H

276 3-Carboxy-phenyl methyl  4-chlorophenyl- Me H 4-aminocarbonyl H

3-Carboxy-4-
methoxy- 2,6-dimethyl-4-
278 phenylmethyl methyl  4-chlorophenyl Me H aminocarbonyl H

48



5

285 phenyl net hyl met hyl phenyl H H 4-am nocar bonyl H
5 A further embodinment of the present invention

W0 p@beBss r epresentati ve conpounds shown i n Tedi/&S¥n5/008339
Table VCpd OOV HO M NHNo OHZNNH2 4 0 O Ow
HON M N HN H2N MeeNH2 6 O 51 WO 2005/ 090315
PCT/ US2005/008339 Cpd NNNOWw HM M NHN O H2N

| / McN 8 O
Cpd EI% R? R R*? R® R R?/RP
3-
Methoxycarbonyl-
4-methoxy- 2,6-dimethyl-4-
280 phenylmethyl methyl phenyl H H aminocarbonyl H
3-
Methoxycarbonyl-
4-methoxy-
281 phenyimethyl methyi phenyl 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 methyl phenyl H H 4-aminocarbonyl H
3-Carboxy-4-
methoxy-
294 phenyimethyl methyl  4-chlorophenyl Me H 4-hydroxy H
6-
Methoxycarbonyl- 2,6-dimethyl-4-
314 pyridin-2-ylmethyl methyl phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy-
318 phenylmethyl methyl  4-chlorophenyl H H 4-aminocarbonyl H

Another embodiment is directed to compositions comprised of a

compound of Formula (Id):
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O HO/ M C M NOHNM HZN/ MNH 12 OO0 Ow
HOM Me NHN LO H2N/ MNH2 Y-( 18 0 Ov MO HO O
wOoR00BI0908ES N HN  H2N McNH2 20 0 52 WD 2005/ 090306GT/US2005/008339

PCT/ US2005/ 008339 Cpd OV MeO M Me N HN O H2N |
Me NH2

&1
[eayed

a

Formula (1d)

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' R2, R, R*2 R° R R’ and R*! are dependently selected from the group
consisting of:

10 Table il
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 include compounds of

Formula (le):
15
R® 31
R
R J. N
\N) K4 I
", N 3-2
| \ I,,’. O IRS R
// 1\
7/
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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7500 HOM Me N2 HNO H2N
conpounds of the present

the salts of the

McNH2 227 O The
i nvention may al so be present
wo poosieo3iDrm of pharmaceutical ly acceptabl e sBCT/ES20p8008339

use i n nedicine,

BRSO P byt

ofl986, 33, 201-217; J.
1). Oher salts may, h
rati on of
or of their

are not Limted to

Pharm Sci .,
owever,

ydrochlaxi c,

be usef ul
conmpounds according to this invention
phar maceutical |l y acceptabl e
Representative organi c or inorganic acids include,

conmpounds of this

EABATH M &AE lgYoup consisting
tional J. Ph

Pharm ,
(Jan), 66, 1,
in the

1997

salts.
but

h ﬂqkanic, R

Cpdydri adRe,

h
2
per chl nRi C,

sl fuli ¢,

Nt
LR

R?/ RP

10 aceti c,

propi oni c,

——Ccr

gl ycoli c,

0o
Trry,

| acti c,

hacnbart
pPRoSPROor+—C—

succi ni c,

mal ei ¢, 3fumaric, malic

, tartaric,

citrtec,

benzoi c,

mnetbbikgcarbenylanesul f oni c,

hydr oxyet hanesul f oni c,

benzgnrstibkpni c.

oxal i c,

panoi c,

284" n?HBHﬁﬁ{(ﬁﬁﬁsul fraettgd p-t obhengsul for c, H 4-aminocarbonyl

cycl ohexanesul f am c,
trifyl
bases inclu

28 asi

salicylic,

de, but are

saccharinic or
_ FyggﬁgﬁggLic aci d. Representative organic or
i no %nnhg

not limted to,

H

H

Lionic salt
hye cmifol
et hyl enedi am ne, meglu

cal ci um
zi nc.

2 SHFBhgﬁ¥|b?nZ§tlﬁ‘i Ngy 4ldminocarbonyl

g TTTalTul

m ne, procai

ammnme,

ne, al um num

l'ithium magnesium potassium sodi um and
53 WD 2005/ 090315 PCT/ US2005/ 008339 = The

pr es évfurthev embiosiment of ihesprapen IRventionsipgdes Teprasgatative

of the co

d f
oGS TP BTt

is invention.
derivatives of the

i onal

In general, such

conpounds which are readily convertible in vivo into

the required conmpound. Thus, in the nethods of
TabEa¥nent of the present 5 invention, the term
" adn-A-steringt—shatt—enconpass the treatnent of t he
varipus dicyd ders |described with the conpound
specfficaiTy discljosed or wth 8 ome
HO
Me
N
N 7
HN
(0]
HoN NH,
4 O
O OMe
HO
N
Me NN
HN
6]
H
HoN MeN 5
6 )
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conmpound whi ch may not be specifically disclosed, but
whi ch converts to the specified conpound in vivo

w@baosn9@aii ni stration to the subject.

Convent i PEEIS2005/008339

"procedures for the selection and preparation of

sui table—prodrugderivattves are 10 descri bed, for
exampl e, ¢pd" Desijgn of Prodrugs", ed. H._Bundgaard

El sevier, 1985. Mhere the c¢

i nveénti on have at| | east oneN chira

accordi ngly exist| as enant i omer 3
conpounds possess| two or nor &' ch
addijtional ly exist as diastereone

progesses for the preparatloqwof t K
e rise toym

according to the jnvention gi
st erneoi soners, these isoners
conventional techhiqueg puc
chr gmat ogr aphy. The conpoy

jparative
hds” maMebe” prepared in
racemic fogmor as 20 i ndiovi dual enantioners or

gaccording to thijs
center, they may

, ey may
M @
0 OtHTO '

it ures of
Sgepar at ed by

di agteroners by e|ther stereo§pecif
resqgl ution. The cpnpounds ng

resglved into their conponent @ i omers or

di asteronmers by standard techni h@ych a c
formati on of stereoisoneric pairs|by sar¢ f ion
with an opticallylactive acigg &
(-)-ldi-p-toluoyl-D-tartaric _aci d_apd/ oHN e
(+)-|di -p-toluoyl-L-tartari ol | oned by

) Cl
fractional crystalli ziedN u@ f\’%
freel base. The conmpounds may al'so
f or natian 1\2 steregj cnrxerQr- esters

YEmerati on of the

i c synthesis or by
exanpl e, be

be resol ved by

or

fol l owed by chromat ographic sep rap

the chiral auxilijary. Alterkhat]
may pe resolved uging a chiral H
be unpderstood thatj all stereoisone
m xtures, 30 diastlereoners and ena
encoppassed wthin the scope @f
i nveption. 54 WD 2005/ 090315 R
any pf the procesges ngNpre

of the present inventi i

desi able 48 protect sensigi ve or

thehbr

e’ rfecessary and/ or

A
aHIUCD,

I'on and renoval of
t he conpounds
colum. Ilt.dis to

f ard

“*?/ 8339 Duri ng
t he conpounds

reactive gr oups on

any ef—the motecutjes ctoncerned. Thiosemay be achi eved

by fpeans of convgntional profgsti
those¢ described in Protective 5 G
Chem stry, ed. J.EW MOre, Ple

v
T.W|Geene & P.GIM Wits, Protectijve

Organi ¢ Synt hesi s,| John Me

HoN
20 0

and
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10

15

Wley & Sons, 1991. The protecting groups may be
renoved at a conveni ent subsequent stage using

woredokogis1known in the art. 10 Furthernore, soneCDiS1005008339

crystalline fornms for the conpounds nay exist as

pol yporphs and as|such are rntended to be included in
the presefipdinvention. In addition, sonme of the
conmppunds may fg;?1solvates with wéMer (i.e.
hydrat es) or commdn organi ¢ sSak@e and such
sol vates are also| intended to be
the scope of thislinvention. 15 |
stangard nonencl afure rul es used t
di sc| osure, the term nal portimen of
side| chain is desgribed first A
adj agcent functionality towar e poi n? of attachnent.
Thus} for exanple, a HaNepy NH2

al ky| am doCL- C6al Kyl " subsitituent fefers to a group of
20t1e4gp%l_a: /¢l -8 al K Ci—Ch—atky—H+t

o = Co—arKy—11T 11t 1S

i ntended that the|definition of jany substituent or
vari able at a parnticul ar | od@ti s@

i ndependent of itg definitions el
nol ecule. It is understood that subgti
substitution patterns on the conpouRrgd
i nvefpti on can be del ected by
the [art to provide conpounds
stable and that can bel_[ﬁadi
t echni ques known i|n the“a i
set forth 249®rein.] 30 55

53
hesi zed by
t hose net hods

© 2005/ 090315

PCT/ US2005/ 008339 An "1 ndependently” sel ected
substituent refers to a group of substituents, wherein

t he sTivstompennds phiheneresient ivention may algehe present in the form

dtiatrRaa eyt SRS ERBLRET hedbing Elschidrine
@npbinds 8f thiyiplertidsy feféPicehon-eixié tphidrmarelitallyoaddeptable

of a larger 5 substituent in which al kyl appears _as
salls’ (Ref iinternationahd. e ndPEBnIS. A 63X ol HeNaTE SC., 1997

ot "alkyl; S | . :
JabEe Jert” Smln el v Er e BeRlset in B brbiartion of
Sothpeindatdiiding 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,

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 trifluoroacetic acid. Representative organic or inorganic
bases include, but are not limited to, basic or cationic salts such as benzathine,
chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine,

procaine, aluminum, calcium, lithium, magnesium, potassium, sodium and zinc.
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25

30

having 1 to 8 carbon atons or any nunber within this
range. The term "al koxy" 10 refers to an - Qal kyl
WG ashdBsuent group, V\/nerei n al kyI is as defi neBb"B/USZO&S/008339
Simlarly, the terns "al kenyl"™ and "al kynyl" refer to
str
car O Bt SRR el E B AR FiTE %?a‘ii@fﬁ‘zdﬁ%“@s e ein
ccﬁﬁp@hmwwﬂth@menm bt géresrat, sook pdedibigs wibme functional

T B GO0 e bR 1
re\%‘HFEB 'cer n‘?in 'Ph rn‘?% AlcBiBdd 6F pedtftdrt W fie Preueps

groups such as (Cl_6al kyl) 2am no-

invémrticel, tﬁaltekryrh “zgimmmﬁienlhg tsmalloarwdm%ﬁﬁ iHe treptinané of the
v deeiess dpsrities Wih 15 pmiRiEaf Srtificolly H¥chssl or with a
C&HEMGN& thcrhﬁﬁggmwgpédnﬂm @fsd‘lésw Dut wmm cam\tm; to the

nber s les of such rings inc|ude,

spextified aompaund ll@ytypc@ftemdmmt,sy@mgm@ yhe subierh pgﬁf‘wfﬁlona‘

cl,ohex t
picheci(F atng FEIEEGR by 6= RHBNE slliaoB fBURT) tailckives are
déaaeRl, ferssgngyel paiDesidn obPfodrug$’, edble Benhdgatet, ddsepier,
ring (containing oné of 0, S or N and optionally, one
18989l ti onal nitrogen) to form 25 a heteroaryl fused
cycloal kyl. The term "heterocyclyl" refers to a
nonaromatic cyclic ring of 5 to 7 nenbers in which 1

to 2\Wissreehs canspalirdsageording tathis invention; haveyalileast one
ring of 5 to

chisnthanterahemey eR anay fS eo s ugmidy i bets e
CBﬁrVQ%Her o§§é§§fwo WP Ridtk RhiraPédBay, ey irl2gy édd‘mbnally exist as

tains zero one unsaturated bon s, and
dizpterenaldry, V\Alhene mbqomce@ess‘obthesp@payatjmfem cqmpounds

acuio e hventith diEdsd @ iRt 8EET sistofisbRist fpese isomers
A 6@?@@9%&@@ %?%%nv@fﬁﬂ&ﬂil escHMqesy slide abereparayiod i c

ring to a benzene ring (benzo fused
chedreatogyaplyy. ) The compoundaungy be drerareadarasemiGigrm or as

f
SRRl ool Gy Rl RRBk esis orby
r6¥SILAGH KERE|confpdithdsamBy tfor éxamiples rmrdset\adanmh,air
ring (of the sanme def | n|t|on as abov a sent hhe the
oompmn@ﬁnanhcemﬁnseer ﬁ@&ﬂomeﬁ@ Y§Faﬁqe?§ 369&"%‘11“‘?%&“0 as
Crz{n%fo § ﬁ% éoqg&%ﬂ{: p%or b < GbRALEYh withysn 8ptiddctive acid,

rin piro noi ety. For insStant
steARRURHEI- ;@-ftoltjbyl D+taetatic anid QMOC@T)EI."]'I‘D-HﬂWHh tag‘canc acid

el budracnal CysiRpisalag 208 TEReNPRYBRTANS ey kg The

compounds may also be resolved by formation of stereoisomeric 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,
diastereomers and enantiomers thereof are encompassed within the scope of

the present invention.
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a partially saturated heterocyclyl ring. The term
"heterocyclyl"™ also includes a 5 to 10 7 nenbered

worRwsnysis ¢ het erocycl e bridged to form bi cycl PET/DE2995008339
Such conpounds are not considered to be fully

ar omat i et edmpbunds of the
conpnﬁmgﬁgﬁgf—l%e 'Jogégi‘%tr@r? g%}%?ﬁo_gr oups i n)gl udes, .
pragéhtangertin, it ey echdoassamy ard/pngesifatie ta orotget sensitive or
repgiNaBIRyN ahyof MasmPActIRA CONGRraabol N Mgy be achieved by
=Ry | oyl | ¢ ’%cﬂﬁéémm described in Protective
méslﬁ%Rgﬁ?ﬁy@*bﬂ%ﬁ(ﬂ%@mﬁ%@g#ny| and pi perazinyl. The
Gfctp® ifDrgahia hemistng eaianlﬁn‘é\latMiaﬁtTé@l., lgngrRpress, 1973; and
monocycli¢ rin car bon > :
T WeGrdang %&-%@bé@éﬂ%&@ ol B 'Eg@fgén : %?;3833%%2” t
: rr!p@\? : fn@bréupsmay e rennge ooyenien
V@%g%‘gggﬁﬁ’ot 1|S'm-'rte to;e %%b[)hen |, S,napht hal enyl or
sitbselquantsizige Wik metb@d&kwwgﬂ'bﬁ’pﬁsaftor the practice of
this invention are phenyl and naphthal enyl. The term
"heteroaryl"™ refers to an aromatic ring of 5 or 6

Eenbeif&rl'thé‘m%réi, Qoﬁb&)ﬂthé@r}@iﬁmhﬁfgﬁ fomdh@cnnmoubl ngs anay
as at | east one heteroatom 25 r.. Syi

exiet as palyorwpha@ndas gl @@éﬁ?e'w@gf@ﬁoeomcﬁﬁe?’dﬁh? Rreset

. cas 0 e ri h §o10ak ith water
'n?!SHﬁ%ri"nLn %ﬂgm%h%eregf@ﬂ?fj?g@gqhegm%?g orsuttur o

(idNdhydratedy & commonaygaric salvents and sushespleaias ere akgo
“nitrogens. In the c&lse of .6 ”enbe{ftﬂ'sriho?ﬁﬁor{ he
iriendadia be epcagiRgyee YA e SRS NSV P RT Yk
nitrogen atons. For the case wherein the 6 nmenbered

ring has three 30 nitrogens, at nost two nitrogen .

at omin gereradjundenstandptd bomenglature sulgs veed rpHaheythis

is fused to a.benzene rj er :
disciqeuEs desdiEn Freiah LI des G e SPEaTHS dREiHgd %"?‘;

: ' nafit}@owded the t g atta€hment. Thus, for
foflerubdibadite t A 308339 i i ?Jcm_n), 228 d
examiplz, ed'pheoylCat Gaalkylamidais-gealkyl osubstifuant refgrs fo a group of

he% ero? /clo ring (as defined supra but absent the
thpIAEWI®f a further fused ring). Exanples of
het eroaryl groups include, @nd are not limtgee
fury], thienyl, pyrrolyl, oKazol yé C ;IF'lazo
i m dazol yl, pyr z_oé]yb alikg a TE0othi azo
oxadi azol yl, trkazolyf, 5 thiadliazolyl, pyridinyl,
pyridazinyl, pyrimdinyl or pyrazinyl; fused
het eroaryl groups include indolyl, isoindolyl,
i ndol i ny: ‘ h‘ﬁ’ﬁtﬁp ' ibstithéetdZst wriable at a
benzilt‘l{%étzegf&%lla,ztﬂ%g{nh\zéltﬁfazo y{)ﬁé@gﬁg%itggol yl, . .
g2etaulapkeatioyin amolzotlel balindepentent efdtaz@einitons glsewhere in

tﬂé{ Eﬂ?glielggzdlgxlltfis ﬂHlﬂgPsltcngg l(Ha’tIS%Jggﬁj’c'urc-l;%{s' 5%1 sdbstitution 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.
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10 The term "aryl al kyl" means an al kyl group
substituted with an aryl group (e.g., benzyl,

web@seedsyd ). Simlarly, the term"aryl al koxy" PCHUSRDEE08339

an al koxy group substituted with an aryl group (e.g.,

benzy ArP’fﬁ(a%preﬂb%nh?" NN titUerft e6fers ® &lgreup BE substituents,

chl ori ne om ne”and i odine. 15 Substituents that
vd'r&remmetsubﬁtlwn‘m trraynae differenth dihegelese dasignagedinumiers of

rovi.des ,co
cabid 10T B G1e0) HEAIL A e RGTAEE o (0 it carpon
Abmish§iah éPIE}ﬂfdréybl%‘é!I@I ﬂRﬁ@t@forltB th@arkthombna)f a larger
substi t uent 33 kyl, alkylam no) it shall be
subsbh@ntetrewh@b Iwhapﬂe@ds ﬁg ltﬁfﬁb'@f@( 1994 t ati ons gi ven
above for "al kyl" and "aryl." Designated nunbers of
carbon atons (e.g., Cl1-C6) shall refer independently

t o t hgs psedRereinf umasd otherivisesnated atallali kwhetineir eisgd@lone or as

to the alkyl portion of a |arger sybhstituept in which
rarkof a sppefipentaroupyefarafo siraght angdrang car&m chais

b f " "
AR A P Sy R BT Ty o
ntel{m‘slidﬁg Oﬁatlltyheubeﬁitgens;)emrf M:ht;d;remcalkul trias dgfined sapra.

e conbi nati o ran Wi
Sipailartyi the teppp ngl%gﬁﬁl?@%%? ajkynyh y&eﬁgqj §Ea||gh@ F\ﬁ@ granched
QBWC ai %tlm()lng Qﬁ?@%arb@H%%msWW'mﬂﬁ‘@’emﬁh’h this range,

Vi Iy as we as sub- conbi i ons thereof

\@he@ln aiamer@leﬁamctnasc]at leastsonendohle bpng in e ghainsargd an

Iy,
SricSbhhen oo e EABEORTH L6ab, Iy HHSEEN oo
ﬁrﬁ?ﬁff bé’%uBé‘tﬁUfé&P@Nb‘ &tboR@edth. thatbstituent grouips with multiple
o)

ogi'cal or nedicinal response in a tissue %é m
adhyhgrbupss shaias (Chaglkybzaseinag theoagsalkyyaraups of ialkylamino

200 Q315 P / 008339 researcher,

ﬁ%&ﬁ%‘? %ﬁigﬁédoct or or other clinici an, which
|ncludes all eviation of the synptons of the di sease
or disorder being treated. 5 The novel

the prbetarm joyoleatkybretars tasaipated or B?@'aﬁgg ntg?atgcfi moncyclic
g%g@&%}cﬁéiﬁgdﬂo%a%ﬁ tir @% &f frorﬁ%rtbaM”cé-‘rBﬁﬂg‘étﬁmfiné\hSers Examples

ptor agoni useful 1n't treatment or
an&ldhodrysi includé, amhdrd matrignitaactb cyslopeopyl, a:ydlobutyl cyclopentyi,

gastr0| nt estl naj orders s _of al n, |
Sesison cnpkhery! Sod guagentyn AteRetinl: rRjuRoITARS fray be
fdl;‘élciqg %Obé?fifenérrﬁg'lpfanﬁé flised gk%ell@ﬂné '5%r|6’rrféﬁﬁbs’té@¢heteroaryl :
nmedi at ain, structural
an@ chnt&mmg ong off @, Sejrai and pmtnnaﬂmme ad@mtmn@bn[tr@gen) to form
sive di sease rel ated pain,
%fﬁﬁmﬁw Hé%ﬁ%%ﬂiﬁ acute pain such as caused by
acut e injury, trauma or surgery and chronic pain
The term “heterocyclyl” refers to a nonaromatic cyclic ring of 5to 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
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 a 5 to 7
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such as caused by neuropathic pain conditions,
di abeti c peripheral neuropathy, post-herpetic

woewsad@in, trigem nal neural gia, post-stroke Pei/ms2005/008339
syndrones or 15 cluster or migraine headaches.

RS oRbo PR AL Rl i fitetodPbenzdrel a6 fiked

ention | ncl ude, are
hétetodytlyl)f @8 dr@, medltmredh heterewhmmgrﬁpntmnmgmqepf O, S or N and,

o&i@@ﬂggnsé@#dquaaﬁaﬁ'@reb 25 %7 e pRER oy g gycloatkenyl
mlgqa'd“s e rﬁbé%%é%%?bl?{% (dwtﬁé]samélmmtﬁras émwel but

sease including u Ive colitis and Crohn's
abbemmeeoptﬁmurm fthel fugest ing)or &egadnuith hesearben of aﬂ@ﬁ@nent of

2 GoSeRpnEr R B atl st i Y FRGLP ioipd aptd Theten, NedrHitant
ﬁaﬁ;ﬁ&geéﬁhbvmédueHSth@r&rs&mstdnwahg enemben tht mmue

imted to 25 consti pati on associ ated wi
heieermymeyhtln@aretmlla isaturptedn QﬁhﬁhC@'ﬂ)‘PQPEQS of\/%@un\éﬁratm mgy have

aggerial el b Riskah G The B YRRbBy e Assiibles a 5 o

agoni st

7%%88*%%@&1@%[&@@&@bhdgdstattﬁformrblcyhhamngeaISuch
properties w thout being profoundl co Sti

commpondsiara maticansiderer Kebs iy @RomglR A8 B aokttetede as
hgﬁegc%@t gﬁ‘h%ﬁ@é#‘ oEJ{ér}gg%§%‘f he V%rgﬁlcgﬁp%@psd héKJUBeéhd B not

tment onj st s,
ligited h& pyadiinyii (imcalding RHrpyrrale Z—pyramllnygoxﬁﬂygp ylb@yﬁolldlnyl

ted
s T LS oot Soprpgin.
b d
SRR ppBieon ey be adm nl olereq by oy

not limted to oraI 5 nasal, pul nonary, sublingual,
ocul tran

i b ST TR 65 Wb A o pobisRieAb of
da%d@%%ﬁ%é?? BF fo an uh&atul'eﬁeé ORI ORYosERRY rieglof fram thie 14

compounds t he present invention be adnjnistered
carlzommesbers. Eoiampﬂaa ofauchrardirings inelade.mAnd@ediq) ligted fo,

r@%ﬁi@bﬁé@hg hﬁac?hgf ePnjlé@’?‘Fé/oeér%bgagjpg Jﬁllf i Srﬁg?tg:e of this
|H\9éht|BH'd?@%ﬂéﬁyl‘ﬁnd%épﬁﬂh@léﬁi/l modes of administration.

To prepare the pharnmaceutical conpositions of this
i nvention, one or nore conpounds of Fornula (1) or

S e A R
WIREPeRNheoi®) consists of carbon atoms and has at least one %eteroatom
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
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 one of O, S or N and, optionally, one additional
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15 pharmaceuti cal conpoundi ng techni ques, which

carrier may take a wide variety of forns dependi ng of
wo b@soemsns of preparation desired for adm ni st rBCT/082005/008339

(e. g oral or parenteral). Suitable pharmaceutically

nitfogar ’ d het |
?’tg rf r%g‘[ﬂb%gﬁe é%c?o%\ﬁgl nn A td(): Zur??@géfé eterocyclo
rmgqaemeﬁhbc Supgl but@t&eﬁﬁ&lekrmtbomf@ ﬂurthen@ssﬁm@&»oﬁxamples of

A GRS A BB . o
th@%@%ﬁ@ﬁé%g B lel%éﬁxé)%ou@ i%éfmé’zrdhﬁl abdiddeiyadazeif,

naceUtlc conmposi ti'ons have been
thizhelsecAol b, epyrldmympmdazmylp pitiiniginy on yeaziyl;fysed heteroaryl groups

Ph 2
Rl e s S T
th Iyl
4R o et o srston e

bertzotiazahylduihalizing cpinaliay!, BessigolingroRIUINaZ0lpYr se
Systens, Volunes 1-2, edited by Lieberman et al;
publ i shed by Marcel Dekker, Inc. 30 In preparing a
phar yRE @t R lakgImpasars @rﬂakkﬁll grbeprsubs‘etuted wMeanlanyi dreup
l'iquid dosage formfor oral, topical an;;i ntera

(%n’?ﬂmaﬂ;me@ﬂﬁylh@mulerlyﬁge "teEn Vahy | s an a|koxy
PCT. i
gy PEHUE R 41 aryiiiBun O, FRAEYOKGR "redi a or

for liquid dosage
forms, such as suspensions (i.e. CO||0IdS enmul si ons

o e ke S LB b B b G
sQBé‘ﬁtU@n“rt%Lt{néFéﬂe'éabe ?é?mfﬂh PnUMRSIE IHREH RGBS substituted in a
Irspersants ' occ atl on agents, 5 thickeners, pH
eenier tat poevrides ¢ompourds, e arepsiablel ¢ agent s,

coloring agents, flavors, fragrances, preservatives
(i.e. to control mcroblal growth, etc.) and a liquid

vehi gigeiBVErife &) Cﬁﬂ@ﬂ” oNairylalk efthet bEthecrrmefme mcsts appear in

listed above will be Trequired for each |i at%%
afreme of @ subsytueruﬂ (@galargaligyhadkylaming) it shalkt o frgerpre as

\m 3 n
|qq1mﬁﬁg$h Q5F Pf@\ gmer@véﬁ ggg(/g‘?é?rn‘sél ;I fé@g% [ Dep3|gnated
nBhidets dfdardciPhiehss (€8¢ h)1l(f:g)|9hldll rrrgfer rlmﬂﬂbemdentlg lte thenumber
tined rel ease and sustained rele rmul_ati ons) tituent
of aitthein atopas in @ alkghaoiRivPr to e alky wﬁoaa‘ ajpEe) spbstituen

u“vﬁbctgf éjl kglloepi)rgéae{r# %@tlt} prBfRPYb AL IR eQﬁé alkoxprsusafifuents the

i'sintegrating agen
designated number of carbon atoms includes all of the independent member

included in the range specified individually and all the combination of ranges
within in the range specified. For example C1.s alkyl would include methyl,
ethyl, propyl, butyl, pentyl and hexyl individually as well as sub-combinations
thereof (e.g. C1.2, C1.3, C14, C1.5, Ca6, C3.6, Ca-6, Cs.6, C25, etc.).

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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15 and the like. Because of their ease of

admnistration, tablets and capsules represent the
woreEs/ogmvant ageous oral dosage unit form in wWTHS083€08339

solid pharmaceutical carriers are obviously enpl oyed.

re%% r?ﬁ%n‘ (/Ef?e]'rlntaﬁgh eIIn diEBYd&R8or SHstAEr SPwii&S! witieh #idlites

mcoate or enteric coated by st andard
alleeiation ofithe syratolitssofithe dimasetor disordemRirg tPales- her ei n
wi Il contain, per dosage unit, e.g., tablet, capsule,
powder, i nj ecti on, teaspoonful and the i ke, an anount
of the active ingredient necessary to deliver an
ef fective dose as descri bed above. The pharnaceut. cal
conpBss hoveiccomepaindswi thequasentrinvention grerUsgidlRpioid receptor

midhain: §o poralSbeeheir b f A B oid P8l onis
u&afgljm Hé lf@agrgeﬁgggﬁ?@ggbmw cbndﬁi'g)as Eslulch a‘srpmm aimdut
an

kg
géstm‘mtelsbml dsordernyy/ Egaml%@malgmteﬁﬁg& e i 3? | é(:ope of

ohifiiob el g e

N’%bhédi’at@bwn Jsﬂﬂldﬂ@fakgr‘ ddytlgmjamwe@ted pain, pain
prefera

et 00y B a5 bl B oin o

co y
a %tgerﬁfrg Péblg%écr Iu%EgrER/ a&ﬁe W@Ggggrﬁtdnﬁc\)/re %Plggnrﬁﬁg? rc}:hronlc pain
s@éh &b @309‘9@eroiﬁéthl@mﬂ@:@ndQlosﬁsdIaaqrtlmggugg¢@d)gggg>pathy,

def
e e N UAAT Bt b oomenc
cﬁ:‘%‘i#i‘gdr?nrgllfgrrém? ReibcRed1 E&Enfrﬂbﬁbpg’éstﬂcﬁlﬁleeﬂnalwdordm e

pre romabout 5 ng to about 50
.men@@mmbe avithimthye seopecofifis invesiipn Nchidgs mﬁuf arqrpot limited to,

dTise U oS g poRtt Y sl e hiaied Rredt Sihant 6
aftéﬁtﬁth@rlﬁﬁéblﬁfbdv#@ sypdRIrBs] gnd Viseers pair anyd dfarthea associated

tion being treated and the conpound bei n
wéinpinBgrmdatohebalwel disease studing Hip eén%iﬁerﬁ@&' %o‘r}rclh“ S

dﬂpost periodic dosing may be enployed. 10 Preferably
"conpositions are in unit dosage forns from such
as tablets, pills, capsules, dry povvders for

o E@rupbact sastromaepbABPHES e R dEPRRERr GOR)
algg%lénqgépéfé’ Jaef Plih‘aﬁﬁ#e &{nnst?lrlanas g?é&drﬁﬁlaﬁﬂrrrltable bowel

l'i ngual
syndrome, post-operative ileus and constipation, including but not limited to the

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
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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i ntraocul ar, transdermal, rectal, vaginal, dry powder

i nhal er or other inhalation 15 or insufflation neans.
wWao-00509Bpar i ng sol i d pharmaceuti cal conpositi OPGT/BE829N5/008339

as tablets, the principal active ingredient is mxed

with a pharmaceutical carrier, e.g. conventional

tabl eting ingredients such as diluents, binders,

adhesi ves, 20 disintegrants, lubricants, antiadherents

and pihelems Y, anbﬁ@bhﬂddjflth@pteselntlmmaon rmy bardministered
not,limted to, starch (i.,e. corn

b;gtaaymnvaml@wlﬁgytedg aqwlaﬁgr[aitlggdlycluglggt b% ot ISt oral,

nadhlr B ity SRRl SO bR o i and.
pAfetfie@d (8. sibtataheovs] @h’anpmculani lntnadeemal nitgumenous etc.). It
sucrose plus about 3 wei led Xtrins;
scliTly Brstoerh taidap Coumpunts ob gt PISRaY HENTEH bt
agﬂw\fr? E{erééi' 9H m g‘?ﬂ@@.‘&}f a%n%nfsﬁaﬁor? ofRirdhan ppRhERAYy or parenteral

arch and magnesi um stearate), dextrose
admisistration. nhimwa\/@lr thegwetsintesl Gompeunds pravidad ineTable IV may

cel | ul ose . AVICEL TM mi ¢ e

P ATt GO BB T EaR I e b ST sttt

cal ciumsul fate di hydrate, calciumlactate tri hydrate

and ‘the |ike. Suitable binders and adhesives inglu

30 bifto prepanethe phamearauticakernpogtians gliys Lﬁl\fﬁﬂt'on e or
tragacant h qu I

SR LSRR ol i s8Rty s,
iR RNy BBMNECRIth Mma%bhﬂbalejdruémmordmg to conventional
hydroxypropylnethyl cel I ul ose, 2005/ 09 3% i t
phETNES20ss @oemn mt@hpwsﬁyw iah GargeEmay jgke pavide variety
l.i.ke I Jaoe

cf ey PEERTingR Hh or o rBBBfHIoR Goshiatter BfiiniStration (e.0.
orhl bicgdrentdrdl. rsmnabtehyhmhdcemubameamemabm\a_an@mm well

%\%lﬁl%g@;{/ gﬁ};gﬂi& Eﬁ{g (ﬁlogrgeegﬁwgm?}aé@acguﬁcaﬁy acceptable
c%? ééi rﬁ%ﬁg/ iBeolng qu‘? e Hah dk"@tlil?é?h%{céhﬁéalaadzl ients,

ﬂltﬂlshé@giyahesi\mend:ard E’habnacarte:ahéssmlﬁtl(wwnd éhe Pharmaceutical
starches _(co otato, etc.), sodiumstarch

%w@m QfiGreat B@@Er atinized starches, clays (magnesium

alum num silicate), celluloses (such as crosslinked

sodi um car boxynet hyl cel | ul ose and mcrocrystalli ne

cel | uMetteyds afl fgrmatading phesyerautical semposHionsdave; been

rgc—'gs&;rr}lb%bgr:\ g{l;lgpersgg:g%pllc%{cﬂ)ggssrug:é\aags;ﬂgﬁﬁac%i%l DL85YE Forms:
étﬂét?s 'Se%ﬁél malion i Revisad aallieaadeddVohends k8, edited by

ubri1 cants an antladherents |ncIUo-
laueberman let al; t(Rharms v vy r renteral I

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

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

Marcel Dekker, Inc.

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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and sodiunm), stearic acid, talc waxes, stearowet,

boric acid, sodiumchloride, DL-Ieucine, carbowax
Wams/mqsaﬂ bowax 6000, sodi um ol eate, sodi um bePZDHSEP5/008339

15 sodium acetate, sodiumlauryl sulfate, nagnesium

uspﬁﬁp%%rﬁé%e[@tcg %nﬁg{ glecle{dlé‘lsats mdl PR pRiyedantifus, for liquid

talc, cornstarc
do%bEé‘f@rrﬁ:B - sichGfBsudpebklorEMi.ei boltmda\&amula!@lné ancoispersions)

SYLAOD TMsilica abl e
ans s, sobAblexraTeEsns BadvSs AU Imngt e o
pt@iﬁ\%ggaﬁc@ fa#&%a%ﬁlg%et r%\@ ERRCHR P@Péiarfté doecahitionmgents,

e so osage orms to 20 i nprove
th%gn@@ @I—lﬁmﬂtrdlwgehtst fie. buﬁérsd,o@a'g@tlcp sgents, colornrwrg agents,
itionall

108 om0 CaiLs, 10 Eak ity 4EAC8E Ena
l %Oéhlﬁlecﬁx‘ag% &fngtdg/?ddrm& A offthe ReasdIRints ligted mboes will be

hese carriers ar ormul ated with the, pharmaceut i
cal
reqotredéorteaqmbquldeloaagacf@m .ate, appropriate dose of the
pharmaceutical active with a therapeutic rel ease

Phe Iosslicaral braperatients ST 5. T pieiaDieh iy, BoBers ol
re%[)ﬁ%%%h%}r'lrﬂgé Eﬁ‘g]ﬂ;‘b?éﬁuleﬁ Mgmgﬂdwlelswmlssand

ure of rmaceut | cal active of the
tabiete teacminaiirdiag [rhmedmi@ urelreaael ymeddelegsaang disfained release

the @WG‘%@F ﬂq[ %'gﬁ%ﬁﬁ%% %?ﬁélgﬁ‘?‘ﬂuk bréPRof IRhilgSto

é}'ﬂgl %‘a‘nﬂ[btm@bége‘i'ﬁé/ I%r@é&ﬂt@,tbnndem glidantsddigintegrating agents

en [ Wien re to t
andrhlp@hke | Because oh IR0 N AR AP R FRpSUles

ej%%'g(}:’@t&bg%g%%%g%@%é@&sﬁr gh% I]cgﬁ} \ﬂpwglch case solid

EQ@Q&%{I%D cémtetr@ ate bllifﬂouslymnplbyed fedesireds tadetsynay be
ubdi vi de into equa ef t d

sagar ceatedsgelpfin |cga?aqid fl[f’é ﬁgg{@o} e\fr%eglgs a%ch{jgy g}:’an%ilé?@
t‘%mef&géggl ation conposition is then subdivided into

dosage forms of the type described above
containing fromabout 0.1 ng to about 500 ng of the 5

Cabl dine g,.%rg%;q%g%.eg;{ﬁogaﬁq%gseger VA48, BBF dgsage unit
?@yteﬂiléto cggsuler Eb\klal Ay éBtldHJ"céaé;ﬁ)tﬁffult@’ﬁd thicsliker, apidrheunt of

rovi or provide _dual -rel eas
the adioe ingrédientrecrssary to deliver ancsieiedasPas &?S%‘ibﬁf’ above..

Theh Cog%ceslflﬁgpqzé{ﬁg(g%ltl%%s ﬁg ﬁ%h@g?%ﬁ{mﬂe{ ggﬁti‘%ﬁsgf unit, e.g.,

et gfé’ Eder, iR cliON | $wppusitoy) deaspanmiulend the I|ke of from

sepadrate an enteric |ayer, which
about 0.01 mg/kg to about 300 mg/l%/g (preferldbly ch’oenrx\é %u{ i Or1ensi'gﬁ<g 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
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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disintegration in the stomach and permts the inner
conponent to pass intact into the duodenumor to be

waeledoapedii n rel ease. A variety of material s caPChES2005/008339
used for such enteric layers or coatings, such

aﬁé édqjlecfﬁ &“ﬁ%aééa’éé%ﬁ%ﬂwmﬁ toRtain Q%hﬁﬂ’ﬁ.é(t@tﬁéﬂ)réb@é[ﬁabb

as 5 ose acetate (i. ose
catfiet edreainitiy ipsttveeh ditom abelil WDb ey tecabeutd 00 mg; and, more

t“ g&w ‘:9%%;?6 %mg%é%uﬁﬁet a Hglcéfr%loahydr q({/np? opy
cd’F[’s&Hffé&ﬂt{; &n%m@du@for%é%m@radmhmwh sblectd] The

acry copo ynmers, mnethacrylate and nethyl
damg‘w; hsawever coapbg waruedadapetnﬁmg ey t@@%ﬂrﬁ&ent of the

rel ease tabl e r

SYRIECtSy %\felr Oﬂ@/en (HHP?B/ ?ﬁ%ﬁj ghg:{hclgnsh}ﬂ%n‘a bng
?@feﬂncﬁ% ue %Pbiﬂﬁérod‘al(y\/ﬁdrﬁfmétfdtloa ovgiostHperiotiat dasing may

at as the binding agents) or low nelting solids a
beremmoyédr m (which in a wet granul ati on may

incorporate the active ingredient). These materials

i nclude natural and synthetic polyners waxes,

hydr pgsrapdistyl tddescorhpbéisons iaets irauncit dosagefasme frem such as

beeswax, carnauba wax, ce%yl al c hoI Ce&% Eattearé l
tabiletshpills, cansulefs dry Reydess QI econs F%@‘?WO% g ranules,

Iogghasé %g %as%bgutuﬂ{kdo% endfdTRP b R d B BsbPbSlidui@kprays,

granul a coat, entrap or otherw se
dap¥, or sbppssitartas fot ;adnﬁnlahramn by@ralngﬁr@@agah sublingual,

un?Fa'}q'sa%Kaerf Grnkdetmalotectat vasiiel oY ohfalRTRIgtoaiticr phdRtion

oP N¥eghson 30 may be incorporated for
M ni ot rat| on orally or by injection include, but are
not limted to aqueous solutions, suitably flavored

ol B recnao saiPhm s SRR s POt ud a5 Hblets, the
pmc%%@)éé@&%) ﬁ?ed:f&:ﬁ/ |b'$3&@5/vﬂﬂi3§%armesamﬁbab chrrierpegnut

or peanu , as well as elixirs and si
cphaenlmnahtabiatlng/ tgrediests stigh apdduenis pRiRderty agb@ﬁ't@s

dfh?g{ ﬁgr@%ﬁ enﬁﬁé@iergh%céﬁﬁjgllc?émgh%tu'lt‘éb Juents include,

I'a, ag
bt @Ry h@f‘ﬁmﬂéﬂ *t@aétérchs@él oo wdieattar pnidtotétardh Meh)lch may be
guar, karaya, | ocust bean, Hﬁectl n, tr

hvdmllz@d) damoseégtan%%teéssw@y ied %ro%nhty 2925205 &0s8 Sucrose-
Yr) ?éﬁ%%ﬁ sh éoﬁ%étlﬁhgrqg suﬁEF Y cR&dd ?/lh@%%ouf‘?% 10 weight percent

droxyet hyl cel lul ose
iRyeéH euyar: epngloseqillsibbsat ambngiytopmglpirmpgllﬁed dextrins; sucrose

s [ercsusraaaugbMet perent Y erhisies eapgt B (d £ weioht
(FAEDRURALLTET BXY Fsdnesiif Sehed)IMbRIGse, inositol, mannltol
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,
but are not limited to acacia gum, guar gum, tragacanth gum, sucrose, gelatin,
glucose, starch, and cellulosics (i.e. methylcellulose, sodium

carboxymethylcellulose, ethylcellulose, hydroxypropylmethylcellulose,
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10 gl ycol; clays such as bentonite, hectorite,
attapulgite or sepiolite; and other pharmaceutically
wa@ewspr@sid e suspendi ng agents such as | ecit hi nPCyESZD$/008339

.. or the like. Suitable surfactants include but are not
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etgit)r Qum@P(LByé @g’ﬁ)él' JofudibRgN kanFanpbtinand tsagdcanth gum),

‘quat ernary ammoni um salts, benz (yl
craksdinkéd potyvirojlpyraaliddne artel treHikei. dpuitabie IHksicanEs an

RO L e, BB e G

armaceut | cal

aﬁ&%@&ﬁlrﬁ)o siBaricdsigMelo whkes, étemm@tvtatnmeh@dt $m1|umschlor|de
i'na particular dosage form mu

Dm-lebcmeheamw@«@(}(b quﬁOO@;&ocﬁwgr@p@e ﬂ%n §pnzoate
Sl AeBh SopfuR RSl MagRELiBhPIaaRd stifafe ahditticliike.

pen I'ng agents such as
S'uﬂ%l'é dakysiireRitd, ®uk areondi Iimntaatcarlale) cennstarch agitiea (i.e. CAB-
stearal koni um hectorite, 30 water_insol ubl i ns

QuBitle™ sithepavailable fiom Cabat. R HaIL) Mes! CaaﬁMa'f%'Fée r%w R.

oS ek B ACRE e BB aliEf D Skshg R the ke

%éﬁé@‘o@ ﬁ&ﬁ%ntsuﬁﬁ ¢ b ddueaiipnstisivatde agbdlﬁssage forass to
I gher su tants; clays silicates V d
irapfove! thequdlatabiidy ofthewerabedogagafsren. p%ﬂ?'hﬁpgl yaﬁa'qfﬂ@"s an

coafnGR A PRREH 08 PNTS e oG PSS "

osage orm
|d’érﬁlffcgﬁbﬁ B théséruy‘ osior babihetic purposssal Thede carterpare;i a
transder mal ki n patches, the conposition of

forhlilatatowith ttbe phasraa@qeutm@l artiva i Rigvide ai, afﬁgqat%rqpp?ﬁxgnate
CE%% cg% n ﬁt @%& hﬂ:%l Ir%\% it Withed th%rﬁﬁé\ﬂﬁgl%’léﬁﬂe pieiievery

a ron of a therapeutic dose wll,
of course, be continuous rather than intermttent
thr ouggr?grtang/r’gﬁegeo gaar?'i(ceerst S% rrrr%?e'd 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
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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10 Conpounds of this invention may be adm nistered in

any of the foregoing conpositions and dosage regi nens
woroospoeseans of those conpositions and dosagePCEHYBIMRFIGS339

established in the art whenever treatnment of di sorders

h
ok the BpREShh 0, o EPLAERUA Bl Sy bt
mfl’ﬁ%@ﬁllfyoﬁ‘fmngéfm*;ﬁ@gélfﬁﬂhs socipasitablets, @illst4ne @ﬁ*@%@?ﬁ ¥h|s
scdldmrﬁgzrnwlgm@or%g\ég[u;qg ?@ﬂ}e ﬂ.ﬂ?cwllg ﬁ:\%ﬂqﬁ’éﬁdoas?@%qﬁo%§ of
thgrtgés H%B{:Mbéé; {J\‘Pg %ngaliﬂmg?roh'ﬂ abbet 0.an1g t6hbbubBMBEYILf the

er adult human per day.. For
activel mgcbdl@msafrtae ippesertt fireveziono rﬁ@tahleia@r Rills containing the

v sorpastidnsomey apcsbe {orguIgted RuniBiRyE QR Il
&ﬁnc% a Wsthindd Qr ?QQhre?e'ﬁ%e%I@dﬁaﬁ Forl dxiegnplersa dual

e actlve |ngre lent for the synptomatic adjustnent
redéasetablietsargsll cao comprisetgreisnet 60%9@ ﬁ@ﬁteé‘omj‘tﬁﬁ dosage

oShEFs. TS e R U BT bloryeina T

A9 RoRokentf cP ey sepheied By dreentasiy. layarevbichideryes keresist
rang@flsfroma ou\té’9 01%3 togboﬁe T

disintggratioghin the staragch and pelrmg{s the iner é}gmponpggf_ﬂ a%%%lntact
lﬁggg%ﬁgaﬁgﬁ@@&qgﬁoé’;%g yed O%IQ%%@ggé/ggi%%ﬂM mB&drigié¥an be

i nventi on
UBBY fdesRsbitiesit eayetts ion ceatingwy|seictianateriatssisclydinga number of
total daily dosage

p@b&w'%ma’c@mﬁlstSHpB@Sg%eI'%’rC%qIP B atnly ( Golelfl o poetate
p@@“sﬁef%‘%s gﬁ“'Eg? 'ﬁémﬁafayp@WMWé&étdtmthémtél,ed

e art vary wth
draxyprdpy methpmemaiose@mhala’r@ hud@wprom/dsnmymellulose acetate

S SRR A Dt

Mac l&%ﬁoﬁﬁﬂ@ﬂs@rﬂﬁthe‘ IikeddShiiéthimed r“e&idsertablets may also be
assom at e he particul ar subject being tre

rhade beifihg coatingar veed grameation usmwllgaﬂu splulee of nsalibie

nistrati

%‘g NeSsdR SQEBP&#W“&E%{“???%Q d | c ev S tag tREbitRfing Bgents)
or TSR RERREA01iMS al BHER e gwtiion in beNe:t@'pnulaﬂen ohay incorporate

present invention were derived u q %u
theresiive ingrediente nthegeumatessis ng gtura an synl\ﬁetlc polymers
waxes, hydrogenated oils, fatty acids and alcohols (i.e. beeswax, carnauba
wayx, cetyl alcohol, cetylstearyl alcohol, and the like), esters of fatty acids
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
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 edible oils such as cottonseed oil,
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program provi ded by Beilstein Informationssysteme. 10
Abbrevi ations used in the instant specification,

wassieusiar |y the Schemes and Exanpl es, are aBCT/US2005/008339
follows: BOC = tert-butoxycarbonyl BuLi =

Ut Yl ddcaotfibi EPBegnlFas dsanUr s BARK and sitfarcr

ound
plitrhspuapal eshivleanBoitabeRfuspending agents for aqueous

1,1 -bi di ph | ph hi f =
rsrae S HROS0F B L0735 e
et} TR R B b o oy oy
losubbbedn, pectin, 28gdddDEh ~arid tadthan lgeanealiblasitsssudyas sodium

cHEE e AR Wi B o
P o B S o desgpapm
nieEYILISROOS, Gog3zgnbinatiomy thereeb synihgle PolYpersTsuch-as

oSATWER o8 heCl oSt bRyl SFens
gRcBE @iHysi SiehNds BentAlte Dreciviteh atthpeldite or sepiolite; and other
pharmaceutically acceptable suspending agents such as lecithin, gelatin or the
like. Suitable surfactants include but are not limited to sodium docusate,
sodium lauryl sulfate, polysorbate, octoxynol-9, nonoxynol-10, polysorbate 20,
polysorbate 40, polysorbate 60, polysorbate 80, polyoxamer 188, polyoxamer
235 and combinations thereof. Suitable deflocculating or dispersing agent
include pharmaceutical grade lecithins. Suitable flocculating 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
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
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,
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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in accordance with the general synthetic nethods

descri bed below and are illustrated nore particularly
WO eoosheossthenes that follow Since the schemesPer/es20851008339

illustration, the invention should not be construed as

being limted by th e it
usBgniith shfRdigng hblf sURNCAR ilhef PR STRBRE, dlays silicates,
guhls Shater sBIIbR EGIII6diss, usatdr solubles pelyivere sindshedike.
W|th|n the skill of persons versed in the art. The

foll owm ng schenmes descri be general synthetic methods

wher herH?)trgr &Irﬁjsad?‘ihé Féiint FRBRBOINESN BE ddiginistered in
1§ :

present 1 nven pared. 20 Additi onal
arl pirafasaltddisage f@mprauopsamsb oft siitablesivtrenasal vebisiascor via

g’}ﬁ%glsﬂgg nggqth%o{lqgréz%rﬁw%tf fe \/&I{nnﬁ E@r g}%ﬁlkﬁgwnccg%&% of
or@ﬁfa?? QR‘IFI GetHR akh Q'cgﬁé‘ 85 RinisterRIMRha fekn® bh& transdermal delivery

compoun and .reagents known to those
syskern| the adminfstragion of AItlner@peutlc dosmpvill@scourse, be continuous

aiaiore ropensrt e ElE disElesEiM oo encompassed

within the scope of the present invention. Certain
i nter medi ates and conpounds of the pre |nv en
may BGempousgdscéthisiryeniemmnayPe ﬁ@mﬁ}'%@gmcﬁmq RI%%I QrRgoing

Sch b
odgpianEons Bt 5pd¥ effaghe B Byeane Finon BB g ang
dc%?a redﬁn@w@eﬂdbﬁghdmheh@aa henheRer Hemtqusor@erg that may

5 + N NR5
be medlated or ameliorated by opioid receptors for a subject in need thereof.

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
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 ordinarily supplied
at a dosage level of from about 0.01 mg/kg to about 300 mg/kg of body weight
per day. 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.

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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R2 Coupling HN R2 Ror x 2 ~R2 HN NH4OAc HN R HN
CBZ(BOC) CBZ(BOC) CBzZ(BOC) W O A1 A-2 A-4 A5 CBZ
wW@BOSPI3R3 /=/1 N-NRS H2N R2 A-6 R3 R3 H BCT/U$005/008339

R.N H2
aclpiyeangh dhg Bp T eieBalyfSh. gpf e athearieht of e
dié@;agb;tsrbé%jﬁgjm| & a’é’rdflit iodrﬂ\f@d:tbmohsscmiatbd withotheepartiaulay selpject
Fobor : : i
being epateds BICUAHG BbeSLBORIVEBN HIeEaS erg s fisration, wil
h G Li a o
e B g he S P e o s
HOBt to provide a conpound of formula A-2. Conpound

A-2 may be cond wth an am ne e
V0 FedPasnisuds BORRGDYORR dos RO BRIl of REBlReft]
ingHtioRl \ﬁg@?er?\)é‘a lh%ﬁ& 1D A dNESH Viision 8¢ eioheerotatdre software
compound o ormula”A-4. The protecting group of
programo provided bydeilstein énfoupationssygtersecondi ti ons known
to those skilled in the art that are appropriate for
the particular protecting group to afford a compound
of tNBbcQlha udel in Fifs instartspecificatiyul payticalarlythé Schemes

the presence of a palladiumcatalyst is one nethod
arfdbExammpless @@ ab follows:CBZ prot ecting group, whereas

pbieat ment_wi thy an, a6l deaeRy!

BulLi = n-butyllithium
CBZ = benzyloxycarbonyl
Cpd or Cmpd= compound
d = day/ days
DIPEA = diisopropylethylamine
DPPF = 1,1’-bis(diphenylphosphino)ferrocene
DPPP = 1,3-Bis(diphenylphosphino)propane
EDCI or EDC= 1-[3-(dimethylamino)propyl]—3-ethylcarbodiimide ’
hydrochloride
- EtOAc = ethyl acetate
. EtOH = ethanol
h = hour/ hours
HMDS = 1,1,3,3-Hexamethyldisilazane
HOBt/ HOBT = hydroxybenzotiazole
M = molar
MeCN = acetonitrile
MeOH = methanol
min = minutes
PyBOP = Benzotriazol-1-yl-oxy-tris-pyrrolidinophosphonium

hexafluorophosphate
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as TFA is effective for a BOC group deprotection. 10 A
compound of formula A-6 may be substituted using

WO e@aoi3ve amni nation with an appropriately suPSL/US20080D8339
al dehyde or ketone in the presence of a hydride
source, such as sodiun1borohydride or sodi um

trjacet oxyboroh OVI de conpounds of fornmul a
rt/A§JEO 15 Al terr‘?ﬁtm lF(?orrpound of formula A-3 may

& condensed V\ﬂrmboﬁ)ad@u@@rct@pnyl compound of the
formula R3(C=0) 2R3 and an am ne of the formula H2NR5

Otpon heat¥ng itiflatetic acid to afford a conpound of

the fornuLa A- When conmpound A-3 is protected with
TS Boc group, fb@’ product of fornmula ZOpA-S may be
produced. Conpounds of formula A-4 or A-5 may be
treated with a hydride source such as |ithium

al um num hydride to gi ve certain conpounds of fornula

A-10. Simlarly, a f A-7 may b

coupled to an a 25 EQLI@(IE\AEEH@&%“ bed a%ovg for

ggrrpoungs o; %or mula A-1 to yield the corresponding
npounds o ormula A-

my. Reneesatppomaaunds eheBeanc o eptdt By Bevinesized

ir] 8&&81‘{1 {@@Hﬁﬁh@ eﬂ@P@l@nyneneQﬁémbas@e@cﬂb@aeqmahg are

deprote escrlbed above to arrive
ilstrptadisre paftisutarlysanAhe schemesdhaiapHowo rﬁiB% the gghemgs are

oA d o R oL sP0g 4 P iy e
ﬁ%ﬁ@@&éf&@%ccrﬁﬁﬁ@ﬁ@eﬂmﬁsd@m The p%pata,tloﬁfbf?olae rarious
Am nation RiI\N R52 N\ r va
st&arhhg wistarigisaisedgnghe sghemgs umféﬁ V{Ig}lly the Sklh o%ersons%rsed
in the art.

The following schemes describe general synthetic methods whereby
intermediate and target compounds of the present invention may be prepared.
Additional representative compound‘s and stereoisomers, 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
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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~R 1) nBuLi O N~R3 Br2\\ )/ (3) ~"- "R HNR-

N (when one or R2 Nor 5a 3 R5 or 5a Reductive B-1 R5
W@e00509@)5 R2ZCON(Me) 2 B-2 5 R both R =H) B-3 AnPCHUSN5/008339

R3 (Br) R3 (Br) 2 Pd R\ ""N~ Coupling R\ 3 | \ ~ R6

R~ 7N_ -N (R3) R _NN Br (R gchdmess- Coupling R 5or5a

Reaction H R5or5a Reactions R4~i1-' OR RasN, Rb B-5

B-4 RB3R3 22 RR1 3 Deprotectigh @ R3 R6 7/NNRR

R7N-N-R R4 - ORS5 or 5ap;§\en R5a>P4<Q RS Ra'N Rb

Ra N Rb B-6 BB7 R5a = a ‘%roteﬁtlng group, nore

particul arly, R5a =SEM r the

specifically, a conmpound lof formul a;NBR1L (wherein the

i mdazole 5 nitrogen is s¥B&OFtuted with|R5, as

defined herein, or R5a, a AaiErogen protec¢ting group

such as SEM MOM or the like) may be deprotonated

with an organonetallic base such as n- bLEsyI ['ithium R?
and then treated vvlth_| aOsuitably substituted am de tO/
yleldo,@ COmRRRg of R&BQZN 0 Co 'deoLBZma,\,\}\L5
be H[rom nated—to vy m xt+ure—ef regiNoi SOmers o R
f ggmuRa B-Rurling ¢ u'ﬁd of forrrﬂ a B-3 be furth

el Aborated via a redutlve a2t on wtﬁ an amne/@‘

t NeBARIGl a H2N- RICEF ghe presence of &BZBY@ride Me

SOUpeE as descri bedAl-m Scheme A to afforft4a conpound A-5
of fornmula B-4.

-CBZ
(BOC)
RS

A

H.N" R?

0
. i h
0 3 A
OH Aminoketone OIN\»\R Ny N-gd Ny N-R8
e g & L
R\

R —_—

1
N”R?  Coupling RNNRZ - HN-RE R? cBz N R?
! | (BOC) H
CBZ(BOC) CBZ(BOC) CBZ(BOC)
A-7 A-8 A-9 A-10

A carboxylic acid of the formula A-1, available either commercially or
prepared by reported protocols in the scientific literature, may be coupled to an
o-aminoketone using standard peptide coupling conditions with a coupling
agent such as EDCI and an additive such as HOBL to provide a compound of

formula A-2. Compound A-2 may be condensed with an amine of the formula
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71 WO 2005/ 090315 PCT/ US2005/ 008339 The am ne of a
compound of formula B-4 may be coupled with a suitable
weamboxplis ¢ aci d under standard peptide coupl i PEI/US2005/008339

conditions with a coupling agent such as EDClI and an

4y .
HEYs doipieRlid Sl A icg=4y EPRRMSAUAg M actud atimtba
corfpwind bf forcmidArdat om is the point of attachment may

be introduced into a conpound of forrmula B-5 through
a transition netal -catal yzed cross coupling reaction

aI {ho il |ﬁ§9§§§5‘8§c@%869ﬁdw4 nRayPbe Foiroebl @ising

|um ca I nc | adium tetrakis
cdimdmdmmkmmmm)thone smwbct imetheiatethabare app@priale fordbeds

f h
el nactopio Stewttpliardg SomRbGRaS: ite Rfhde s 551,
m%gérﬂ','ec h981‘?5geh'a98ﬁ il the/ pRIsénee Bpayliadiim fcetaﬂyétas Bn&.method

[ ar manner, an internediate B-2
farghe walbt/gl qfraCedt pidtedting gRYR, WHGraas t,r@@ﬁmr]t\y@ﬂyan acid such

al ds _de ove to give a
ajr(\\':pbb 'V?’g‘?rn%I _gé(?ui?gﬁf)(?@é%@? renoval of
protecting group Rya using conditions described

herein to yield a conpound of f B-
oki | Pecbmpoungofiarmul A6 ga%ghe Subvhaio a8 ooy

S 3. A O P resnce

of @\f%hd@%oumégu@hwddlmmdborohymde ohsodived net hods.
Certain conpounds of theHPres

i.nve may be
trircaiexd@ralydidg, REOVide cp Roﬁ‘é‘%ﬁlnéé%@é 8£‘quned in
Schene C bel ow. 72 WD 2005/ 090315 PCT/ US2005/ 008339
Scheme C HOO 77 NR3 R6 NRa RR\ N~ A-10, RA Rb C1
R1- - MitefhaRively, & campausd 6f frmuta 3 iy e qorgenser with a

dicarbonyl compound of the formula R3(C=0).R; and an amine of the formula
H.N-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
A-5 may 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 o
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.

Certain compounds of the present invention may be prepared according

to the process outlined in Scheme B below.
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C-2 Mre specifically, a conpound of fornmula A-10,
B-8, or B-9 nay be elaborated to a conpound of

WO rosd@1C- 2 t hrough coupling with a suitabl e BCT/US2005/008339
carboxylic acid under standard peptide coupling
conditions as described above. One skilled in the art
Wi Il recognize that substituent L in a conpound of
formula C- 2(depicted as 0Schemye Be converted to S or
N(Rd) of the present invention using conventional,
known chem cal et hadave 10 Sydzt @bl 3suQ§t|tut ed R® N— _Rg
car boxyl i c acids ofmipdten r,gse}u_( vent T ofi"REY eRt\hH s
be conmercially ayailable oerreﬁ)‘red by reportedﬁ| H
protocols in the sgj&ptfic Iég& ature. Several
chenical routes for preparing certain conpounds of 8-9

formula C1 are outlined belowin Scheme8®)and E. 73
\‘:DNQQ(BS/@QQ@_}.S P% 5/ 008839 Scﬁgr_rg‘?\ L R41 HO
C-upHing- [ O IE 3R RE BRFY) a R4l
%1 L5 or 53 Jh é}@ QScRsa then oyl atigpn BF“%Br Br i‘jj‘fr‘j:f:;ﬁ
2 D4 R6/CRD1R41aabNRR
/ ORD1 Dehydrat|on C—C Coupling ORDL R6 O D4 6
D6 D7 R® (Br) N Rs (BT)
d Coupli > [
P o R - >—L_§\B (R3) ouptng Rl— /N\ Br (R%)
Cross-Coupling R’ 5 or5a Reaction g [R5 or 5
Reactions R4*‘/§O R
raNegh B-5 B-4
2 R3
1 Deprotectlon R u\l \
R7N R6 R7N N R3
R4N/§O R50r5a when R R4N/§O RS
Ra/N\Rb B-6 R"VI\LRb B-7

R®2 = a N-protecting group,
more particularly,
R% =SEM, MOM or the like

More specifically, a compound of formula B-1 (wherein the imidazole
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.

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 H.N-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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Hydr ogenati on R4la NRaRb Hydrolysis R4la NRaRb ORD1
OH R6E OR6 OD8 D9 R4la = am nocarbonyl,

w@008adddy3 am nocar bonyl, or (Cl_6al kyl) 2am noce€usz0035/008339
RD1= H, Cl1_6al kyl, or aryl(Cl_6)al kyl 5 Specifically,
a conmpound of forrmula D-1 may be treated with
trifluoronethanesul fonic anhydride to afford the .
t ri f Mitecarnbrepofiandombotind wf fernmila B-4anay hp oH@last with a suitable

fqrnul.a D- e converted to | f.. for
cofbarlG AR i slon s nenter telng AR i L8 EBlibhg
SERAY 8hEh 88 DEhARD 6AladiRthvecsifch JETBLHO yidid songidundedf
i'n the art. For exanple, the bronmo group of a conpound
faonyé B-Ornul a D-2 may undergo a carboxyl ation reaction
via an initial carbonylation under a carbon nonoxide
at nosphere in the presence of an appropriate

pal | ackidih R aliystiuditd JPRRE prdseint owedtiby imwhictua casbon atom
basi c vvorkug to afford a ¢ ngound of formul a
a

isthsseejne At a cftrnenfc@aw@ﬁnfroﬂ A IS arOTRRAH &%efgfw@ B-5
t@gw(sée'tr%%iﬂ n %et%é—&%tgﬁ&e@ﬁfgﬁgé‘ @gﬁl@%@a@goﬁ&@ﬁﬁ@m

coupling atively, a _
sfffofranlaLB 4. CSditatiy padadiumecatalysts imghudedpaliagdium

dNﬂﬁﬁUﬂdi

WO 2005/ 090315 PCT/ US2005/ 008339., vi . b | ati .
teFaia PRy I1oSrRAd B2 1Ko pLiakle 15viE AoREn e g tion
il:jwée b%rr%‘_ﬂg%rc[(d?éﬂd fHe RS CVERHLUATE PRotetRRRl WIRHTPO! ﬁiééyohﬁe

or mula nown or prepared by known net hods,
deproteeted endemadidicicoBDdions tolyield ceswmeaswmdsiof feispida B-7)
chloride to afford the correspondi ng al kene of
formula D6. A conmpound of forrmula D-6 may then

under|go, giniike kndrfst bR hteirhBdiates Ba whes apitionallypretetted with
in the presence of an appropriate palladi umcatal yst
RYidnay bepriuetivelyatkylated asingrmethagdsHnserBed Abovg pgive a

D7. Subseguent  h ' 58 | i
ST BT Rl 8R4 B 28l RE o i ERM g group R™ using
dBridisis @éédapibed rrereipnoyield soéorhpound af rfhula BeBerme E
denonstrates an alternative nethod for preparing

internmediate D7 of the present invention. A conpound

of f opmUlRirlcal i i L itRAPLYBEpikied as O in
For mi REERifEgdn Y pRGvil S et gt AnsueeREe aepiete
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

to the process outlined in Scheme C below.
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15 synthetic steps described in Schene D. One skilled

inthe art will recognize that this transfornmation
woreapsiogo3gthi eved by mani pul ati on of the react i PCI/US2005/008339

sequence. A conpound of for nul a E-4 may be converted

to its correspondi ng ¢a an aromatic

nucl eophi I'i c di spl aceme reactl on with cyani de anion.
One skilled in the art will recognize that a nitrite
substituent is a viable synthon 20 for a substituent
of R41 A compound of f Q E-4 may participatg in a
Hor ner - Wadswor t h- Emmg#is Rétlon with a co'rﬁp Md of
formula E-7 in the presenc ofRan oy lic base
such as n-bytyl lithiiumgeo bf ford a co ﬁﬁ
formula D his intern®diate m r# er

el abor at eB- §ro% cri bed.in,.Schene D R er a5 WO

2005/ 090315 PCT/ Us2005/ 688450 scheme E /N Fﬁl
Car boxyl ati on OH Reduction E-3 O R41 R4t Rb

Carbonylation CI R41 C Triflation d aoTf R6C-2H E-1
E-2 E-4 O MO'10 MeO' (NRaRb CN NC /R4l Hydrolysis
R4la R41 CX2RD1 Cpd D7 R6 illl1.1R6 E-7 EE5 OE-6 0O

Cert j gg;cggﬁ §ﬂi &Egrrrtbguﬁa%?%wnma\mol B8, 'G1B{8emay be

prepare the process outlined in
e&ﬂmamdﬁotmcmwpo()neuﬁ fonnuta %ecmrowhkqmmhag with a suitable

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(RY of the present invention

using conventional, known chemical methods.

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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OH R3 Ester R R NR NR6 RZT NNI| R3 Hydrolysis R6
N' 3 RA~L. R R4, LR Ra,NRob RaNRb F-1 F-2 CN O
wokRsBI3MN trite / R3 R to to Amde R2 N R6 RICINURR05/008339

Conversion //3 RAf L R R RT NNR R4 ~L RS

RaN, Ro RaN~-Rb F-3 F-4 @l%@ 5/ 090315

PCT/ US2005/ 008339 X R1 § % Coupling R NR 3
functionalization Rs N\ J 3 s NN RNNRWNR R4 R

LR R4- f- LRE Ra:NRb F- ARBb F-6 X=1, Br,
-C)'I's_,f CﬂrlRll CN, - CO2HO~ alfkoR car bonyl Nbr e
specifically, a g tagh of fo -1 ein R is
an al koxycar bonyl as defined em@ve, C()L\{)M(gﬁésaponi fied
to its correspondi ng aci 5 a conpound of formula

F-2. A conpound of forrrula F-3 wherein R" is a ¢yano

PZ(?]an}o/Ich:Jem TRy q%f\jaiﬂbrgt!eqwlt pits CRfﬁK@ohidl ng

Va

Br
D-1 D-4
NR?RP
b 41
NRR® R oRP . R® NR°R”
HOWOR Dehydration C-C Coupling / ORP!
O
6 D-4
R O RE O
D'5 D'6 D-7
. 41
Hydrogenation R 5 NR°R” Hydrolysis R4 NRZR?
! ORD1 E
* @WOH
R O
RE O
D-8 D-9

R*2 = aminocarbonyl, C.salkylaminocarbonyl, or (C1 salkyl)2aminocarbonyl;
RP'= H, Cqgalkyl, or aryl(Ci.¢)alkyl

Specifically, a compound of formula D-1 may be treated with
trifluoromethanesulfonic 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
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

conditions. Alternatively, a compound of formula D-4 may be directly prepared
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wi th hydrogen peroxide in the presence of hydroxide
anion. Simlarly, when R3 10 is a cyano-substituted
w@eops/09a3ny, it may be treated as descri bed aboR€T/US2005/008339
form an am nocarbonyl substituted aryl ring. Certain
vi%@é%ﬂbtoﬁgl%{ﬁbﬁ dtfco ﬁ%gpbdiﬁ%\/oqusrrh{i@t@ld e6liotad By platrAghtith
catalyze coup I| reaction wth an X—substltut ed
HES posaprintary oesanphdaaryaamm&pound of 15 fornmula F-5
wherein Xis iodide, bromde, tosylate, triflate, or
the like may be treated with Zn(CN)2 in the presence

of p"#hbg,‘éi SRt 6161’6h§.urar D@Whmmsmpamd by kpbwe raethods,
compound of formula F-6 wherein R' d‘l\%ano Treatrre

rma‘y lae treat&dedh EDG: m the presepceof ﬁopafe §loHde tfaaffor the

d 20
cheRRRS AR A eddp PR A EMTELA SRR 08 may er
uﬁdéﬁqaoé mk%aéﬁ&mmtn gFodmpbene o fdrnuils Dad maﬂtmmesence of an

sub tuent. The pall adi um cat al yzed coup
appeapriaie paliadiven eafalyst apd poogebOganddo; ar@"glal caRpHnd of

PR R 3062 SRR S s RN AR i

sEnRRird ihgdFogemiegsiciorspesthbds affordsoa cdsipatindiof dermula D-8.
representative of this invention were prepared as per
the foll owi ng exanpl es and reacti on sequences; the
eXa”@&%mé‘ﬁddérﬁcﬁnéﬂ%eg%ﬁmf&%tﬁié RBRAEIOr PREPAIRTY
sequences are offere y way of [lustration, to_aid
intermbdiate B of tralpregeot invetiony nearopownd of frsmule Fot may be

fgharatachio Eowparng Silp bR E-AIRnG G A BPfiafl fipted
sgﬂ [stE95TREsEHe RS EHeRe D2 ORedkiled |ﬁttﬁe raetdivmtreeogmze
seq

uent exanples to produce additjonal ounds,
thattethmiﬁamformammma)’rbe agleyed @m\awagla&@@rp @ &eq of

opt imze,the i

sehuelker Ao THESLRIVERR WY sdhye e RS EhREEonding

nitried dia drharadtid eudleoghiliy aispiidement reacmm:wlthrcyanMGamon

tenperatures, solvents and/or r ea%;ent S. BIS

Qe skifad dn thaeart wi recaamize thei e ble éeest'tﬂﬁﬁ‘i 'éérv'a e synthon
amace (NVR) spectra for hydrogen atons

f%géﬁhggyﬁbggpﬁn the indicated solvent with (TM5) as

the internal standard on a Bruker Biospin, Inc.

DPX-300 (300 M{z) spe orreter The val
expr e%g@énqwngé}ftfgrrﬁ@lp ypaiigipate in a Horrer\Wadsworth-

Emmons reaction with a compound of formula E-7 in the presence of an

organometallic base such as n-butyllithiium to afford a compound of formula D-
7. This intermediate may be further elaborated as described in Scheme D,
herein.
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20 field from T TMS. The mass spectra (MS) were

determ ned on a Mcromass Platform LC spectroneter or
w@roodgvdsent LC spectrometer using el ectrosprayPCT/US2005/008339

techni ques. M crowave accel erated reactions were

performed using either a ﬁ%ﬁ?s ver or a Personal

Chem stry Sm th Synthesi § %ve i nstrunent.

St ereoi soneric conpounds nmay be charactekj zed as

racem c m xtures or as 25 separat@ldjiagtereoners and

enantioners thereof using X-ray cry ogr&ﬁ)hy and

ot her net hods known t oCamexg&tidnl gd i | iedyetion

therart.. U
otherwi se noted, the material s/ used g the ex\qQIeS
were obf.ai ned from readlly aval | abl e conmer ci al

Ié‘rs nt hegi z d st and hegls kno R
sklllmmcemc% Wrbl I\A

sub t groups ry between exanpl es, are P R®
%ygrogen unl ess ot gvvl se noted. Exanmple 1 78 WO E-d

200 90315 PCT/ US20057 008339

2- Am no- 3- (4- hydr oxy- 2, 6- di net hyl - phenyl) opr opyl -

N-[1- (4- phenyl - 1 Himdazol-2-yl)-et hyI] r,ﬁélﬁ%{g%{n de

prN ONlll;lYN O=HOH 1a1b\|\M N

I H H-I[deNHjB@c R4 I IFé Ni p \szFFF 2
Fx O HO p Cpd D-7
E-5 O

Certain compounds of the present invention may be prepared according

5 to the process outlined in Scheme F below.

Scheme F
Ester
Hydrolysis
CN o
| 4
Z N 3 Nitrile
R P to Amide
RE N N Rr3 Conversion
R | >
Ra/N\Rb
F-3
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A. [1-(2-Oxo-2-phenyl -et hyl car banoyl ) -et hyl ] -carbam c
acid benzyl ester. To a solution of commercially
war@shaisie N-a- CBZ-L-al anine (2.11 g, 9.5 mmoPQT/U82005/008339
di chl oronet hane (50 nL) was added 2-am noacet ophenone
hydrochlypride (1.62g, 9.5 nml). The resgiting

sol uti was cooled to OC and 10 N yl nmor phol i ne
(1.1% o7 11 mmol ), 1- hydroxybenzotri zoIe (2.55 g,
18.9 and g3 Pd Cou

1-[ 3- (i nB hyNag\no) pr ogyét})né’,.zatohyl car OCﬁI )ﬁ@i{

hydr ch g, —12—3——m‘ml) pyere
add r arNAr&on at nosphere. The ﬁ% ctio 5m Xt ure
wag4 Lto R°0om t enper at ure andR&t e LoveéY ni ght .

The re ct| on was quenched by additionnf, saturated
aquegds MI—% solution; the 15 sepa'?at e8 or gp«g C

phase was washed with 2N citric acig,_ Hcp
soKat.iBenOAndObr i ne, then dried oveR Wgé&gé%r"%‘“@‘ﬁ‘f?r onyl
After filtration and concentration, the resi due was
purified by colum chromatography on silica g

E il ?gﬂﬁre sﬁg@ﬁﬁ:aﬂhﬁf@m oul;h)d bgfcymwa FhE, VpllmerelrpRgdls(ﬂn
0XO0- pnenyl - et car pano car pbam
alkoxycaroanyl assdefiieq 2b@¢S, gnaygge %Ozﬂfl F&Bé JE(P %%?@ON@EQ acid,

iod), 4.39 (1 H m, 475(2H d),
a5°°fé§‘%‘5ﬁb %T ﬁﬁg"’%z 79 WD 2005/ 090315
PCT/ U82005/008339 (LH m, 7.03 (1 H m, 7.36 (5H,

rI\T/)IS( Eérggmgéll;n g}fmmﬁa Fgwhereq'n Rﬁ’ yc%aho@ubstltuent may be
e@)ajbo(rége@%%é' colr#ééu@neﬁr@oémﬁwdda}bcmynyédmpmﬂmamm by tiedtment

suspensi on of

viith- Iﬂsidmgen Eepmdein ﬁtermesanbeﬁﬁbvqrﬂéldm'}loeaﬁ&m?éy, when R®

lﬁéﬁc?aag?sgﬁéﬁu?#ﬁd&%me 18 ngayg,ge %@g@%é d)'chPfHdécf%@\o&ésfb form
%f.‘-arR U&grt{)ei nghbgﬁuﬂgd@m gngas heated at reflux for 7

ter g cooled to roomtenperature, brine was
added and the m xture was separated. The aqueous

o AR e (B Sy oo oo

Jdu'phﬁ@?éé&ilonanﬂw eANCenbstitlieaprechesare iod leexammie a compound of
purified by col um_ chromat ograp lica :

Eri amin Kex inrida. Brprike gevuatensiiater 8 Biss may be

g’év@%\ z?ri(qf\?)z i QH%B%% E\%E'Q)f gﬂé\?a%lﬁ:éﬁe%)la\kleﬁnbhéﬁylf;ﬁbbphlne to

glwucdmpo%owffbirhulajr-ewsem]% Bogyano 100% . 15 C.
1- (4-Phenyl -1H i m dazol -2-yl)-ethylam ne. To a
solution of [1-(4-

Treatment of a compound of formula F-5 with Pd(OAc); and a ligand

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

install cyano, carboxy, and alkoxycarbonyl substituents onto an aryl ring at R®.
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phenyl -1 Him dazol - 2-yl)-ethyl]-carbam c acid benzyl

ester (1.5 g, 4.67 nmol) in nethanol (25 nL) was
wW@adwemoBdddo pal | adi um on carbon (0.16 g). The MPEI/USMW05/008339

was shaken in a hydrogenati on apparatus at it under a

hydr ogen at nosphere 20 (10 psi) for 8 h. Filtration

foll owed by evaporation to dryness under reduced

pressure gave the crude product

1- (4-Phenyl - 1H i m dazol - 2-yl L-eth Iam ne (0.88 g,

10099 . 1H NMR (300 NHzé ampigs 53 (3H d) 4.33

(1H q), 7.23 (3H m,

|vs( ESMECIFQSBMDOQJBG%NhICZEa@ repseﬁ@héﬁipfle qf ihl§ m\méﬂg) were

prrq_galrﬁ gé %pr éw%%o}log%%ﬁ%@ EBd %%éc"tlon%?egﬁ;»\éhcé? the eéamples

aﬁ& %ﬁ@ﬂi@ﬁfé}ng @%ﬁ[ﬂ;tmg h@%a&ﬂ@lh beq@émem aredffered by way of

| or oet hane f ol | owed b t he, addi
'lluﬁtrmH(t@ac; ® the. ngagstamdm Qﬁ%he)mvem N ¢ qtﬂé ol'be

o ShiAs et e s gl setlon i gl s clow

tﬁ’é?eéﬂ(éjr e’Rrgé arstat I\o&ﬁgﬂ&@d@@na;aalsotbeeuiﬂdﬁs intermediatas irs

were dried over tion

sehegrtent EE%”‘P!?%P)HH@@%C%?@{' 1al goRtpU gﬂéofﬁ}eep%g%t ipyention.
'\ﬁ%‘ag@gﬁg gé)éﬂ S\‘[aﬂteﬁ&ﬁ)fﬂﬁﬁé’nfge]ylélds ogtalned in ang/o of the reactions.

CHOSKiIRRDBthe IéﬁTWtblSﬂ COBNITSB Bﬂlncmsel‘sunbyl@d%&"ﬂﬁgh foudine
next reaction t hoyt further C

vaHaiP nwea@m%)" CPERASS; ga‘;"e”{f %@"?’%ﬁaégbg 1.57
(3H, d), 2.86 (1 H m, 4.32 (1H, m, 7.24 (2H m,
7.36 (2H, m), 7.69 (2H, n). MS(ES+): 230.2 (100%. 5

E. Reagents were purchased from commercial sources. Nuclear magnetic

é%@mcefﬂ{bﬁﬁy%éc%adf'opﬁyé%geﬁ RESHE Wete MhSRIQPH thbIndifated

sofl@npWitR(YMS)aidwiklintesdr atmmald eh kyBiukenBizspins e iDPX-300
tent-butyl ester. Into a solution of

(200 ditiz)mpeskpoEteio ieavalnes 8re axmgaseskip-parks. RATFRYliop down

BREPALTHSEEP 0P e e o W

Pbtidint REdpettrishetet dnar Agmmd-;q Qpéctrcxyneter Bsmgrﬂgctroﬁplm
hydr oxybenzotri azol e

(e OO VaHS ASBPEIGH [SAS1ORS e ZEHORTe 3R either a
(Eflggl; Iﬁ‘régb\%rj S% f’grs%% QCth%tm}t }‘h%é@féﬁ'nﬁlbfdﬂvave instrument.

| rre under at nosphere at it
Stepsoigheric compoands may e txharaetewasd aexaeempicdaidyres or as

%ﬁ%&ttﬁ?ﬁ%&? ed ok g%nlécﬁg%tﬁr Ctrwﬁ c}”@sﬁé\%g;raphy and
(%th'emethﬁ?? ‘e de %FI&PM%&'@HC@nIéQé uthehmseamﬂed the

rrne organi ¢ phase was then dried over l\%
rhatemteuisecamhemaampleswe@ oktsinedframteadiyavaiiaele commercial

reduyced re§h

suppliers or syn asized by standard methods known to one skilled in the art of

chemical synthesis. The substituent groups, which vary between examples, are

hydrogen unless otherwise noted.

Example 1

78



10

15

20

The resulting residue was purified by flash colum
chromat ography (eluent: EtQAc) to afford the product
W(g 20064903y31r oxy- 2, 6-di net hyl - phenyl ) - 1- {i sopr opRCF/[P32005/008339

4- phenyl -

i L I - -
A o SN eny
521.5 (100% . HH-imidazol-2-yl)-ethyl]- proplonamlde
2- Am no- 3- (4- hydr oxy- 2, 6-di net hyl - phenyl ) - N-i sopr opyl -
N-[1-(4- phenyl-1Him dazol - 2-yl)-ethyl]-propi onam de.

A sol ution of (2-(4-hydroxy-

t hyl -oph 1 | -
nge xyqoeny {Isopropy ﬁ(%ﬁ@

amdtentobratyfll ster (0. 1Sg 25 nol )y in
trifluoroaggtic acid (5 m-) vvas stirped at it for 2
h. Upon renoval of the sol vents t he resi due was
purified by preparative LC and yophlllzed to give
TFA salt of etltlecn'plg savvhltep a

(0.04 NVR (3 NEH( CDCL3): .8 O 4 H a
1. 1N d), 1.76 (3Hn d)N™2.28 (6H ¢ ,\;lH ,
m, 30 3174 (1 H m, 4.70 (1 H m, H¥ ! q)

6.56 (2H°® s), 7 45 (4H, m,"7.74 (2H m. I\/S(ES+)
421.2 (1009 . 2005/ 090315 PCT/ US2005/ 008339
Exanmpl e 2 Me <met hyl - 1- (4- phenyl -

1
H i m dpzol -R-y l-propyl]O amne and
Et hyl t yI“I-(42|ph;in¢q
H g INHQ yl) - propyf] amne QWINON\ I ~~NNI + N

N UHOHHHN 2a 2b 2c LIAIH4A LiAIHA N\ NNI \
/~H';N HHN 55 2d 2e A [2-Methyl-|
- (2- ox0- 2- phenyl - et hyl car banoyl ) - propyl ] - car bam ¢

aci d ien . _éi@gp&m&, R id I
accor |rfgi; (?olé%xgﬁgllﬁgﬁ%l using the agﬁroprl gflﬁeﬁﬁnc acid benzy
estegeiiosg selution ioﬁgoanameﬂWsavaﬂdblea‘ﬂ-he@BZkmeme (2.119,9.5
those, 10 skill n _the art

mmal hiRedighloterpet n&a(§9|mb>wﬁ§ %ﬂ@%ﬁ-ggﬁrﬁ@#@%%

hydrochloride (1.62g, 9.5 mmol). The resulting solution was cooled to 0°C and

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 NaHCOj3 solution; the
separated organic phase was washed with 2N citric acid, saturated NaHCO3
solution and brine, then dried over MgSO, 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-
ethylcarbamoyl)-ethyl]-carbamic acid benzyl ester (2.68 g, 83 %). "H NMR
(300 MHz, CDCl3): § 1.46 (3H, d), 4.39 (1H, m), 4.75 (2H, d), 5.13 (2H, d), 5.40
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tert-butyl ester. Follow ng the procedure described in
Exanple 1 for the conversion of Conpound la to

w@opsosds 1b, . and using the appropriate 15 r eBgEO8205/008339
and met hods known to those skilled in the art,

t (&5Phe
{#Jgg f%g (Jﬂl-_l) rAharopy ]SHCi?)bargoc(zﬂ:l tYeErS:t3 (%ﬂi?) 7esgt7g2H m).
MSES2R, 3Mas (pOC®Ar ed.  Subsequent to workup, the crude

product m xture was subjected to flash silica gel
chromat ography (eluents: CH2Cl 2, followed by 4:

f r ac 2/ t(%,gﬁ, F1ﬁ‘1¥n§g%ﬁv-2 %}% @ﬂﬁﬂﬁbﬁﬂ)eﬂﬁld Qtlf':}id benzyl ester.

recover ed

Toed buépéhsﬁdh okbl @-pm:@y;bhmrtyhytmmajbmy qihwa:szaybampwd

ooyt 04 o Eih ot oot i) e et iR gRk g0 3 o

1349QR OQfOBHE’fAré 309579 88339ting Mikeure wacheated at reflux for 7
tent H@@ ester (Cpg , andg g of a m xture of
hN/Bf?entHIhg lcootbd(10- rppgn’gelmmrature brlne was added and the mixture

H d | -
a2 Yo M R e,
cERHMERBEL RO bhBSes Websdried oliet N@QSOQra)vefnlghte After flltratlon

precipitate by suction filtration afforded O.
anid chgntrﬁt;@hzﬂhefegmugmﬁ,pur1f|ed by column chroma og?ap

t?x'ﬂ%q?%'ﬁsnﬁ BRI 1308 Bifedfie tiboffpodti & %%St 05 %).

F@{Z@Jo’SMHZG CﬁC@E'S(QBE(BH a) 506$13H(r21)|,51‘|4(2H:q7 594 (1H,
Hz) , - éz % :%(2 br s), 2.35 (1
déHBQ(r‘ri)H zn)oif(% Hsﬁ}) (65 1 $92-4(100%)-6. 7 Hz), 0.87
(3H, d, J 6.7 Hz); 10 M5 (ESt) (relatlvelnten5|ty)
258. 3 (100) (Mr1). C. Methyl - [ 2-net hyl - 1- (4- phenyl -
H-2| m(tdaZIC('4 lﬁhdhj{hﬁHdWthah?.M)-ethylmﬁme| ®n asolution of [1-(4-
e

Hey Bt Fimidatal- £Mk)3ﬂthiék?gpla%g%éo &b 4487 Bmon in
rfléﬁ%&@'% 5’\@1{6@«%’5 éjrf&%qogg]% %T—Mjoﬁ %&TEE 'Q(() e The mixture

Wé@sh@l@t inoa hydesgemaition alppedatas at efunderfaohydrogen @@@pglhere
to roomtenp ?rature and .quenched

(1 Pmrion T Ehreom fopwas RiGHEaRse o IREIHERS hitgy reguced
{%L’h‘%%;édé f?\_?ﬁéeeraggﬁ?&%Mt-(@Pheﬁﬂoh H-irpRidol- nyl)ZQIWIamlne

tant solid renove

(6188 gpmm%l)thJaNm (300 MHiz, GDCla):al ¢.53p@H d), ‘gﬁ%\,(égl q), 7.23

@ ¢ 47 . D B8 G el ST VBB CE R ¢ or ec,

and concentrated to afford O. 58 g (84% of
met hyl - [ 2-met hyl - 1- (4- phenyl -
H i mi rdazsbpaagywp(neplyer]:ylamﬂmndez@l-hy@mtlny&-mmn 1-(4-

é&mﬁﬂﬁj%ﬁ%@;?éw@@%ﬁm%&%?@&)116';'P% of) 30 M¥one (0.062 g,
1.07 mmol) were mixed in 1,2-dichloroethane (4 mL), followed by the addition
of NaBH(OAc)s (0.34 g, 1.61 mmol). The resulting mixture was stirred at rt for 3
h. The reaction was quenched with saturated NaHCO3 solution. The mixture
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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(2H, t, J = Hz), 7.26 (1 H s), 7.25 - 7.20 (1 H,
m, 362(1 d, J =6.3 Hz), 25 2.35 (3H, s), 2.06

W@ 2005t0903)5 O. 99 (3H, d, J = 6.7 Hz), 0.89 (3H,Pdr/Us2085/008339
6.7 Hz); M5 (ESt) (reIativeintensHy) 2302(100)

W&LMF]\RI%S BSFEE&’ Ge[r%x?%%‘?ffoh%i(ﬁﬁﬁhﬁﬂﬁér Burification. "H NMR (300

azo sol ution of
VN, Z)[D@Igh)ﬂﬂl 6th¢,rryh8l3H d), 1.57 (3H, d), 2.86 (1H, m), 432 (1H,

H i m dazol - 2 acetam d (0. 0
mmBRA 2, Tm)a Yvé@g é%ideﬂ‘)d'}%c'ig s)e Zgée%q (198’ /g%-n
toa refluxmglOMsqutlon of LiAIH4 in THE (3.0

). g3 C&{é‘%’ 2’3’5%@3{&@? efgfu)git{@ﬂ@yiv@-@%%nyl-1H-

im R0y l}fetl?ﬂ'([ldésaaﬁﬁjwmﬂﬁﬂ -carmimacudmerhbntwjesmr
of cold wate , 0.11 mL of 15

Irdelagqlation ahd-tertButaxycarberylamiRg- gr oxyrg%qg lﬁiyl-

|
bR pRHigiE 4 G T PR B in E’m&ﬁ D ke AldQBPfopy-
[‘E(@ﬁhenglh}al-ldmldnzlwd -yh)-gtinyl]earhined0i thg, érremdi), dd over
ufraxybenzeliaealedO(e <F ARERIR i ahyBrfinS)eropyila-
ﬁﬁﬂyérgbaurﬁﬁ:{g‘%ﬂrécﬁlﬁrlﬂB?OWZ& 0.6 mmol). The resulting mgdure was

azol propyl ]-am™mne and recovered
stived undeopheSgonidtmpsphere atohloyemight. alf)e repqtisfymixtge was

eP‘Q’f‘Cte%Dq@sﬁ)Et(?A%ﬁM qﬁ'ﬁblgéc}é)rgalnlﬁag’(a%? vgéreéﬂlagh}_éq ’6

%gééntﬁé‘w wi sathrate@%ci}Jeoﬂs]NéHC()g?sdhﬁldrﬂ 1N HE),, salun%ed
0 0.97 (3H,d, J = 6.7 Hz

ag@Epus NaHGOg salumm,, angsb{iEs+ )T @gamc\ma%%%%}h% éried over

44_ 2 00
aspr ezt b e pifdlerud o' utérredict pressure.
THe r*efsUﬁth' r@ﬁrdu@ﬁhzﬁw bufn?edfby ifiwkh bo(umlw knbrmhafbgraphy (eluent:
H i m dazol - 9{)81212 am ne an

qt@Aeaftwﬁoud tma rpne?dﬁ ebydORY - dzﬂyﬁyyl aﬁsmﬂ )1-Usarseeyi-11-

(g%g&gt egﬁgég@%&%{g@/lﬁﬁbhn%ﬂ tﬁﬁ?r@rﬁ%ﬁ{c{ﬂéﬁd tert-buty!

dsér (@18 gpH0%H) e MSESIN521.51(400%:)g naterial s and
purification nmethods known to those skilled in the
art. 20 Exanple 3

|(_|_3| #@ag¢&§¥8-§@!ﬂﬁ¥h c1)£y12(64dﬁﬁSﬂWI‘p11enl¥l)-N-|sopropyl-N-[1 -(4-
phenyl-1H-imidazol-2-yl)-ethyl]-propionamide. A solution of (2-(4-hydroxy-
2,6-dimethyl-phenyl)-1-{isopropyl-[1-(4-phenyl-1H-imidazol-2-yl)-ethyl]-
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 removal of the
solvents, the residue was purified by preparative LC and lyophilized to give the
TFA salt of the title compound as a white powder (0.042 g). "H NMR (300 MHz,
CDCls): & 0.48 (3H, d), 1.17 (3H, d), 1.76 (3H, d), 2.28 (6H, s), 3.19 (2H, m),
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 HN 25 A sol ution of
1- (4-phenyl - 1H i m dazol - 2-yl ) -et hyl am ne (0.061 g,

w@2@®3/0m308 ) of Exanple 1, and 0.55 g (0.33 nmed1/Us£005/008339

3, 4- di mret hoxybenzal dehyde in 5 nL of anhydrous

met hanol was stirred at r erature for I h and
then cooled to about O-f%%ﬂh%ggg ice bath for 1 h.
The Muthyl-[2ymethyi-1 {dtmierodeeHdinhigazol-8-y)pvepyl]-amine
2005/ 090315 PCT/ US2005/ 008339 , 0.019 g (0.49 muol ) of
sodi um bor ohydride in one p@PPlon and mai nt ai ned at

aboutEg,éaqg d“%f“aaﬁ {1-pRehfi-1 W Ansesi-240) -propyfidainthe

dropw the"m xture was stirred for 5

mn, and then tially concentrat ed i acuo
ungea The dual mat I -t
m’ s ENsiom 5"t et ed W|t
c'ol ecﬂjs NaOH and stirreéd viygorously until |HN
clear. The phases were separatedyand the aqueous | aygr

was extracted three tinmes additional with EtOAc. The
conbi ned extracts were dried ove MpSH4, filtered
and concentrated to afford 0.11 L"B'f"‘

(3, 4-di net hoxy-benzyl)-[1- (4-ph&¥nyl -

Him dazol -2-yl)-ethyl]-amne as a Ilght yeIIow oi |

(HPLC. 87% @ 10 254nm and 660/ 4 (ES)
(relative intensity): 338.1 1 Th|
was of sufficient quality to se t he next reactl

wi t hout further purlflcatlon t|tIe conmpound may

be substituted for Cpd 1d of Exatple 1 and el abor at?ed

to compounds of the present invention with the

appropriate reagents, starting materials and

puri fA.cpg- Mlﬂhyﬁi J!Ddﬂ(dﬂBCpmenw-dthykmrbEMdﬁ)jpmpyll-Barhmlc

art. Exanp [4-(4-Fl uoro- %P&E le 1

aqid rte:aawwl ssgﬂr] QQFHQ%'?'H‘ 28 wgs b Kegrding topxample
those

ing: s e TitteaoR Ny telida materile prid metheds fnown to

skille@rin the @irtxt ur e of anmoni um acetate (19.3 g, 250

nmmol) and glacial HOAc (35 nmL) was stirred

mechani cally and heated to about 100C to

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

—é

"1 LiAIH4

conversion of Compound 1a to Compound 1b, and using the appropriate
reagents and methods known to those skilled in the art, [2-methyl-1-(4-phenyl-
1-H-imidazol-2-yl)-propyl]-carbamic acid tert-butyl ester, Cpd 2b, was prepared.

Subsequent to workup, the crude product mixture was subjected to flash silica
gel chromatography (eluents: CHxCly, followed by 4:1 CH2Cl/Et20, then
EtOAc). Processing of the fractions afforded 1.08 g (27%) of recovered [2-
methyl-1-(2-oxo-2-phenyl-ethylcarbamoyl)-propyl]-carbamic acid tert-butyl ester
(Cpd 2a), 1.89 g (50%) of [2-methyl-1-(4-phenyl-1-H-imidazol-2-yl)-propyl}-
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25 give a colorless solution in 5-10 mn. After
cooling tort, a solid mxture of N-t- BOC-L-Al ani nal

w@ ewsoea3es al |y avail able from Al drich) and PCT/US2005/008339
4- quorophenyI gl yoxal hydrate was added in portions

e B A, s e o

1-54?hbﬁ§/l01 ¢i-poidbzoleR-yhpropyl]-Bbetamide (Epd\2ey at\dcﬂ(@jame
C, then basified by dropw se addition of 30 conc.
NHAOH (25 nmL), H20 (25 nL), and EtOAc (40 niL), and

addi o158] g ©BGiic By VR ZATAL AR CREENBR UobiRgaG°C.

to ren xture al kal i ne.
Coln@am o¥ethe pseqipitatedsy smlnbntfﬂ'eatmu&fﬁ@fgleﬁﬂhgé gAEs/o) of N-[2-

B
@ﬁbérd l—ﬂﬂﬁcm% /o@ﬂ? SOL AP %atdiﬁﬁtWNm@@wwenﬂcoolg) 5

gam c r| ed over 5 MgSOH4
7163l (26r, &4 5), amas @Hcknts AEBHZWITHRE r248dad, peddd @H, &rs),

206t S5 202 [ Sof 8GR & bt (1450 %&%ﬁ%‘ £&g rex
e e
l\/|90|CNI H20 g:radl ent. The pure fractl ogs wer e corrbl ned
an
yel | Sglzv?@ﬁl?"l?gzlg ﬂ?)ﬂ %E% gffl-tlﬁﬂh&%%;ﬁj#gt yT] -afhine.

A(é\ﬂTUﬂon 5 Ezlmbfhyﬂ A= -p'l@érwmhﬁlﬁimldlajol 2-yl) -propyl]-carbamic acid

H-1 m dazo hyl am ne.

tdif—bghﬁegt@rﬁ?l%g %Wﬂﬁbm—'ﬂ"ﬁlq{? Oemm,w}as(ggd@gnqlrgpglﬁ%over

ert-bu

AR i A A0 L% RO Tk

\AfBéfSC rﬁg@ti}ugteﬂ %\tt Gl 1{0{1 ZUEJ,mmotb@irm Eidnmtempertaluare and quenched by
ecti on,

o T TR T -

'%%ﬁ?%@ﬁdi?@ I?Ié Q%Gdgp%%elﬂl_ df'&Y)ﬁPWa%} (W'”(Ej1 THE resultant solid was

I'ng materials and
r@rtnbvéd %@rtswﬂonﬁiltrmdm dmubtma filraten (e 8sk®) Wasl extracies three

s EEOPA SyheHRRyInetL raaria FRgiop Yo Ry IockR YR RS0
ﬁﬂ&e)d %n'd’édﬁc)%ﬁfr@ﬁcft’o %# ( FI;dﬂsNda]g(Iglrzclv/a;)ebf(rﬁa;ﬂe]?{Iu%2em@*thy| ol -(4-

I soners

p‘hNﬂM -{ Pimidaaol-SyN-FopyiHiantine Msx@ u@r@t wﬂlowe@i ] sb‘ﬁe?Z,% @ 254
nm and 214 nm). "H NMR (300 MHz, CDCl;): 8 7.69 (2H, d, J = 7.4 Hz), 7.36

(2H, t, J = 7.6 Hz), 7.26 (1H, s), 7.256 - 7.20 (1H, m), 3.62 (1 H, d, J=6.3 Hz),
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-1 H-imidazol-2-yl)-propyl]-amine. A
solution of N-[2-methyl-1-(4-phenyl-1 H-imidazol-2-yl)-propyl]-acetamide
(0.077g, 0.30 mmol) in THF (2.0 mL) was added dropwise over 10 minto 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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25 A. Cpd 5a Regioisoners. Into a cool ed solution of

4(5) - phenyl -1-(2- trinethylsilanyl-ethoxynethyl)-1
woRiosesrol e (Tet. Lett. 1986, 27(35), 4095- 8)PCT/US2005/008339

g, 28.1 mol) in dry THE (60 nL) was added

but i 2 i o
SRS R Br g e 100 1 £ ot 0By Phducas
scﬂQ@éﬁ Cb‘iﬂﬁ@@ﬁﬁ]‘ﬂot’ﬁamﬁéfé@&s‘?&) Fité resedtant selitB@assembved by
h, followed by the additiaon of

surtion tratan and e F o6 (B G- 99 oG T Mgk it
EE?RF . g‘hggg?réﬁ‘ﬂﬁé#] BPg%iﬂé fHARLORS webe dFie8Bves WQ}S@E lfﬂt%ré’d‘ énd

€ reactl on was quenc
cEictritiaed & afaid.0.068¢ amjeoumlxﬂamtemmned@y zlrthMR) of

L R S I T TR
Py Onag‘ogc%;brhéé% if @-ﬁﬁ;] IR Mrléﬁ)edHWMH @ﬂm MPlz4 ODCly):

Et OAc: hexane, 1:9 ive

54. %)g (p.Hlebyg) - wb(:frg; ﬂgef:j#ﬂlG i), 726/ +- 7eﬂM2dylnm)h§ 2-(1H, fd J=
6 bbizh 2oonat, dard e O b Ol ) TRl | M

8 N
0%)1743?1@ 14 I{%Ho%g(%l-(l%fﬁ 1.7 ﬁzf%ﬂsf(ﬁs 3 rela_t’lvm§¢ntéﬁsny)

oNB(EGHD) (19193).0This289mplB. wa;pdf swfl%gt qughiwé@ gse inthe next

| sop roplamngé ﬁ‘%‘t 3 mmol) and a regioisoneric
regchionrwithgut fyeherprriigation (2- tr| met hyl sil

anyl - et hoxynethyl )-1 H i m dazol e- 2- car bal dehyde (0.91

g, 3 mol) were mxed in 1, 2-dichlorgethane 15 (10

rrL) Meihybﬁaerm\eﬂwl-éd(drpln@wl-df Hdmigagel-2-yl)-propyll-amine and ethyl-

I T
RV LR HilGicedo Ppafarpeyl sl nay OF subsyiyted for

d%:dﬂdB*ﬁExahﬁﬂéﬂlm é@bofﬁi@m@edmpwhdsaifmeapmsemq m@mon

NaHCO8 sol ution. The resultant m xture ﬁg b a
witht themppropeaie rpageatsnﬁtaﬁ@ag grajanals andRy ica %t PEY
over SHA. A rat| on and concentration, the
lﬁngg\{ndtllc}lj% %35@ %Eﬁﬂ{ by flash col unm chromat ography
(eluent: CH2C 2: CHSO—| 7:3) to give
i sopropyl -[4(5)-phenyl -1-(2-trimethyl sil a
nyI et hoxymet hyl )- 1 Hi n"éééﬂ@l—‘gg yl met hyl ] - ami ne

(s RipBtidsraefz@ {1 AR BHAPREERCEZ Vi otV R-amine
(6Hd)289(1Hn)356 (2H, t,394(2Hs)
5.39 (2H, s), 725(2H Mme7-37 (2H, M), 7.76 (2H,

d. MS(ES+): 25 34 (7 % . Conpound 5b nmay be
substituted for de anple 1 and el aborated to
conmpounds of the presen entmjn/v@ t he

appropri ate

A solution of 1-(4-phenyl-1H-imidazol-2-yl)-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 cooled to

about 0-10°C in an ice bath for 1 h. The reaction was treated carefully with
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reagents, starting materials and purification nethods
known to those skilled in 30 the art. Exanple 6 87 WD
wQe®509Be815 PCT/ US2005/ 008339 PCT/US2005/008339

2- Ami no- 3- (4- hydr oxy- phenyl ) - N-i sopropyl - N- (5- net hyl - 4
o APD LA et 250k bGP i CHEATATLAE mpiaines
AU 010 Mor¥t N ColdBM Aoy HOMalas ddldad diep@isev80 drops),

Me-Si-Me Me Me 6a 6b  Mxtures of regioisoners.S5 Me
thNHRIMWB w&r;e) plimecfor5 (rm,)an()ethﬁn@arﬂplbh an?rgf‘eﬁ? B V4649
ufﬁat%.~@e%§@§gwa&r%%@g%winﬂ/ibt%c Mg)(/:léffgdcé Bfﬁwéé@&sion
thiewad trét&H QittNs \mIMef SolF 30 Bruetiug NaQH aNestirred vigorously
until clear. The phases were separated and the aqueous layer was extracted
three times additional with EtOAc. The combined extracts were dried over
MgSO, filtered, and concentrated to afford 0.11 g of (3,4-dimethoxy-benzyl)-[1-
(4-phenyl-1 H-imidazol-2-yl)-ethyl]-amine as a light yellow oil (HPLC: 87% @
254nm and 66% @ 214 nm). MS (ES™) (relative intensity): 338.1 (100) (M+1).
This sample was of sufficient quality to use in the next reaction without further
purification. The title compound 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.

Example 4
1-[4-(4-Fluoro-phenyl)-1 H-imidazol-2-yl]-ethylamine

L

HoN

2 N
H

A. {1-[4-(4-Fluoro-phenyl)-1 H-imidazol-2-yl]-ethyl}-carbamic acid
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
give a colorless solution in 5-10 min. After cooling to rt, a solid mixture of N-I-
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
conc. NH4OH (25 mL), H20 (25 mL), and EtOAc (40 mL), and additional conc.
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6e 10 A Cpd 6a Regioisoners. Bromne (1.17 nlL, 22.76
mol ) was added slowy to an ice cool ed regioi soneric
woreooses1of 4(5)-nmet hyl -1- (2 trinet hyl PCT/US2005/008339

sil anyl - et hoxynmet hyl )-1 H i m dazol e- 2- car bal dehyde

(5,47 .9, 76 l: J 5 Ve
Nl eB e g forel e i, el b et S e jscpprated
arld dhaq@stlis Pessemas 56 iextradteainwitil &tOAcn dThelcembiTied organic

reaction 15 m xture was then extracted with f@turated

phapesouereniliqned thraghtdiealite faFTaove RAIANES SPILANE g
5 1 Bl 50t R ST H thosogs pshts over
M%@Lg%ﬁgggg?gguwga&ﬁ%ﬂ% geéC@cefimwsBm’gngw_g 427 g of an
orange-fonmIRBIchie. AT s R LsSAed Pes SOl MeGN 22

| 4% . , _
ke A e R R,
C28)2502x 88 rim, cAtdnn, 8lusing. vaith a,35269 | QQ[S:}I_"LQ gradjent. g hespure

_1H. 5B, 6b. Regi. 0i . | _ani
A N
ygﬁﬂ@-wn@i% ;?ov;é(geﬁ@'z%-im ghity. AUB OEoBe6.d (Bl )6a (0. 96

1, 2-di chl oroet hane (70 nL). After
stirring for 5 mn, sodium triacetoxyborohydride

1.8 . | . t9 i1 L ONLR-(4-

b e B TR PRIt Sl Gt Sy DB ERRIN T 24
Fﬁ%dréfpgfénfygp I-_?—‘ilmidtazét-%tylﬂi-ﬁthé/t}@ddaebargic %tdditglrt?mwl e'{s?-tfrtmayi be

0 soatumtri acet ox oro riae . . Wwas
A AR R PG T S o gl e S

Th ' i
C{.)pg%r;sg)gﬁc%lepd Y&%o éMQf.CB?Eﬁ;&mI@ﬂM BrinEBEeICLdéfietédtibn, the

e strrring w ated aqueous HCG8.

ré’édlm% ahiine imay besubstitateaa for pd by of Example & @psrelebarated to
and the 15 organi c phase was, dried over. -
cPMROuNGls of dneIDEoT REvertel ‘it alBealy SAJeLts S19ring

%Rtk i b 1Plowh f0eBibek SRINBHI the XHur e,
n%‘éﬁa%b%%aguéﬂ%/e (])r\r/]vggllolg’ V\hioch was used directly

wi t hout further purification. C. Cpd 6¢c Regi oi soners.

| sobutyl chloroformate (043 .15 nmmol) 20 was

added neat to a OC soluti Ezﬁl@@&lﬁ—gi ni ng

] ) RPAY{2atFimetRyié#anyl-ethoxymethyl)-1H-imidazol-2-
%g&?BECYPEé( - henyl)-dpro_pi onﬁ?i’c ach (1.21 nq@SG nmol ;
Advanced Cheyimethyl]-aming (mirdureoebregipigomersd, | 3.3
mol ), and CH2Cl2 (60 nL). After stirring 1.5

0 Ph (H) Ph (H)
N N
ST
E H (Ph) H E H (Ph)
0 0
sa S 5b _sil

Mixture of regioisomers
A. Cpd 5a Regioisomers. Into a cooled solution of 4(5)-phenyl-1-(2-
trimethylsilanyl-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 N2. The resulting mixture was
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h, Cpd 6b (1.09 g, 3 Mol ) was added to the reaction

m xture. The reaction mxture was then warned to room
wao eqopevs@Eture and stirred for 16 h. The 25 reacP@DOS2005/008339

m xture was then adsorbed on silica gel, and flash

E L R TI)
Asterbilitetstirsl 20870 fottpradditienal rrm)dm ctbd rpaemruwastvmrmed to

ive 7 (35%. of regiojso
rcgcprggerr@.eratpqe_@nd /%megtqmémg@;( a Iée p@actlog vgas quenched by the

a@@ﬂ%ﬂ%ggsgﬂ%gtéao e &&0%%@4 Mh and é&%cieoﬁ?mﬁ‘md)p\c The

egl ol soners e reg I oi soners of

comblrid U@amcﬂeiiBé’ctmwer)a drmdm\ﬂerdiafﬁlOwaéenfdtwethmanﬁ )
was ad_ded bor oni c,

evaPPiHe Shidue ves PaEied @yé@gﬁ&‘)ﬂ"qaé’hmm? IBTRA fejuent:
BB T SRR sy S
imitazald-2-carbaldebyge (ﬂndé;g;m%)(@ga mjxtuge @ﬁ,eegm@pynexgs H NMR

@&c‘?ﬁﬁéﬁﬁé Clak S0 (0H i S8BT, Do FES 8 (4 D726
? réugﬁ7d¢52gﬂ ’gg”me@ﬂ Y. adseEst): B8 42%).

5 and concentrated under a
stream of N2. The residue was dissolved in a smal |

Gor B omEpEahRpgicisserso iR bRIPRINE fo 18 of giinmdifand a
r@ﬁ%ﬁé&ﬁerﬁd Akt RSt @%mgpmmmﬁqednwmmm-emvmmn 1H-

essure to yi el as regi ol soneric

icemie:2ataropldebyido (AT el earaNTRRsL N TdrdisBioroethane

S S T g
e fﬁ%ﬁuﬂtﬁgﬁery@ﬁlﬁe?mw téh(neramemr 5h. The

rgacﬂing% aenghed (\N_Uhg;atu rated yﬂqugggg&q?—r (Sg]agp[ytlpm rﬁ_r)e

rﬁﬁB'lt ﬁjtjﬁgj( 4{% r\ﬁ%bee%’gc gg V\rnﬁxg 5@8 f]thé %ﬁrﬁ%e&ér&érﬁ)@éhases

erper at ur e. e excess
we dridtbuesk Nay8loy. Aftet fllaaltmnfa,nNZ:on'Cbetrahem dbe rasidue was

TR A o pY SR PPEETY (e BeTh e O B3R aive
|r€:8£6#6{;§‘r§}| [41 RoRefASt- gé grgﬁéih?/&?a te%héfé*?ﬁéﬂ% _P8midazol-2-

to giv e title conpound
yameahyuqammé (opdig, 68%)@s SMX’aDIFEDBre@a@GDRferS:O "HNMR(300

horm bt PP Ik IR0 S, V082 I EB-S, Ms0 T, #33.56 (21,
t), 3.94 (2H, 5), 5.39 (2H, 5), 7.25 (2H, m), 7.37 (2H, m), 7.76 (2H, d). MS(ES"):
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
the art.

Example 6
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15

(MeOHd4) S 0.85-0.9 (d, 3H)

, 1.2-1.25 (d, 3H), 2.45
(s, 3H), 3.05-3.1 (t, 2H), 4.

or
N
a1
3
=
<

W@ 265090365 (d, 1 H), 4.7-4.85 (m 2H), 6.65-6. 7PCTIUSDBY08339

6.95-7.0 (d, 2H), 7.45-7.6 (m 5H) 25 Exanmple 7

Aoty YRR AePRER propy LI G methylch pheyl-1H-
90 VO hddACB Jfm EEY! mmmaagrnmromaqntateﬂﬂ@lm
HHN I Using the procedure descri bed in Exanple 5 and

substituting 3,4-dichloro- 5 benzylanine for
I sopropyl ang ne

(3, 4-di chI o 0- Mel()Sr)[ 4(5) - nyI é (3\7|e gry met hyl
si | anyl - hyI ) 1 Hy hyI ]-am ne
was pr epar ed r of reng:n S s. A san‘pl e (95

my, 0.21 nmol \_of t 115 conmpound way  diB§€¥ved ipn TFA
(3 mM-) at roo tamaauue After h the m xture was
concentrated under a stream of nitrogen. The residue
was purified by feverse 10 phase HPLC) the purest
fractions werdecdnened and | yophi ez gwko yieId
desired product M8, 4-d ichloro-benzyl }r.(4-phenyl -

H i m dazol - 2-yl nethyl )-anine as an o white Iyophr
Fol | owi ng the peacedure described in Exasple 1,
substituting (3,4- 15 dichIoro-benzyl)-(4(5)-pheny|-

H i m dazol - 2-yl nethyl)-amne for Cpd I d, conpounds
of the prasends drRyRRbiners MBY be synthesized with the
appropriate reagents, starting materials, and
purlflcatlomenethods known to those Skl||emd n the

art. 20 Exalp Me (Br) P N-_-Ph (Me)
(S)- 2terNteB o bonylamn03(26d|M"eth /\XI
trifl Borwel) phenyl ) - pr opi r@t hije (Ph)
est er ONH
M Me><o \f
M Me" Me Me>(o K‘ '
Me Me Me— Sl Me Me™ e Me—8i-Me
Me Me
6¢c 6d

Me

Me
Me)\N/\(NIQ j\
W HN .2 Fc” OH

HO
6e

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 CHCl3 (75 mL). The reaction was
warmed to rt after 1.5 h, and then was stirred an additional 1 h. The reaction
mixture was then extracted with saturated aqueous NaHCOs3, and the organic
phase was then dried over Na;SOy, filtered, and concentrated under reduced

pressure to give 7.46 g of crude material. This material was vacuum distilled
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O\ 0 FC, ~OMNHBOC HOI MNH BOC 3 OAS O 8a 8b

91 WD 2005/ 090315 PCT/ US2005/008339 Me 0" Me M OH O
w@2005190315 McNH BOC H2ZN I NH, Me BOC O 8c O 8dPC"EXUSZOOS/008339

(S)-2-tert-But oxycar bonyl am no- 3- ( 2, 6- di net hyl -

(bté)g @’H %Q’?ie t12r%8§ %}Sl%hf?qﬁyé}‘[él%?ef Q'Fé&lo%%h’i’erf@rtnmfure
ngceata(s?a §elﬂ5vWﬁéFl)J I whldh Was Gsed Wathdit farther psuificatien. 'H NMR

i raner or Ani noAci dAnal o

(GDGh By € I9H)L0Lehbt (hartes 23 (F: B 652%(573@ & 2Hp5.9(s, 2H),

[ di chl oronmet hane (60 nm-) was added
9{950@ Hb'll?'am ne (3.25 n., 23.3 mmol). The resulting

solution was stirred at OC for 1 h and slowy 10

war med ¢Bd e RIGSEUS hemirRa@L3®Y, B@smol) in 1,2-
quenchedﬁby aﬁ*g’?ﬁ}gﬁ of vva(%ﬂgﬁpyThe separ atged orgzzr:rllc
dm:hh:sreeﬂmev@shb)jwastaddedmomm selwienf regivisomus Cpd 6a

(f8b L er 2SR aiaNe QTR lrgr b oy rpiygociom

tr@bété%rﬁl‘&dﬂﬂé @E@grs Sanamlywas ladeiet: nedEt it Femction:
: t'o give the desired pr oduct

rmk’@ae Sheimixiaraavan Braaly narmedda b nd Stireddby i’ 4t tis

’u;pa5 fn46(§kjt| rlal ﬁ%ﬂ?ﬁqﬁ Ségéﬂgwlt?lﬁce%x%%dgaggé 6@%"& &hmol)

V\(aa'!incﬁéd ah@thd FSittioh vedsastirved aintasialitiang) 163651 1se (gambipn was
oC

t'Q@) CQolzeg tp @PProxim@isix APES AN Asd Wil SHDY MSRIM AR
a}ﬁgge é r?@gg' m‘eF‘é{.Hﬁ]@Zt%k %aﬁind thd RyBroWerRsBehaated and the
-Z-tent t oxycar bo

'am no-

ﬁ@ﬁcthe%S dried of/damldagﬁl@h rfdﬁeeedn,l anshgopeniiated BRaeN o
|
BaSodF bR o5 En gl st e PBb b g Coe

DSy Bl SOt QEeHtRIt (At wrifié
6, S5,y iy BIYHNCIPesRISAQkfeRty ageTett (@Hitdr qurifbation.

mn. The mi xture was heated to 60C for 8 25 h with a
CO bat| @pd 63 Regioisomerst uisobulys chigreformaie® 42 owdd$ mmol)

was'_lgﬁeael rrllgat to a 0°C solution containing 2-tfert-butoxycarbonylamino-3-(4-
tert-butoxy-phenyl)-propionic acid (1.21 g, 3.6 mmol; Advanced Chem Tech),
N-methylmorpholine (362 pL, 3.3 mmol), and CHzCl, (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
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 6c¢ as a clear oil (TLC: 25% EtOAc/hexane R¢
=0.3, homogeneous; HPLC: 100% at 254 and 214 nm, 7.51 min).

D. Cpd 6d Regioisomers. To the regioisomers of de 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 NaxCOs(aq) (0.53 mL, 1.06 mmol). The
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Et OAc, and filtered. The aqueous | ayer was separat ed,

acidified with 10%citric acid agueous sol ution,
wexdsaewsesr] with Et OAc, and finally dried over MNIREH5/008339

Filtration and concentration of the filtrate resulted

A TR B R S BB AR g
trgﬁ ?‘mos@hirleNBB rﬁQOO OMHZtnnﬁID@ll@ ad@ed ngét. (%Fhle re;xg;tlon vessel

wasTRgRe0sKbTBeq 1 8" Gilgr 14 Pyt HRI Sfimng. Satter eepling to
%&‘u%n)oé {é ﬂ‘ne"fm)@ure]was %n@d 'Ekl)ar I\/Eg&?(fitS (fEred i rough d&cahte

ntensity (M Boc) +
ah&)coaeemrateauurme;@astbemwodmzna hB (wmmwam}esob/ew % a small

ag{qnﬁhﬁg?gggyﬂ%d%sg} qr(rgyn Cglgr%pﬁgt BH a §iteS" gelc Sfu%ﬁ(Eluent
592 ESW ER‘? b@h%&éﬁ@? Whé@bgﬁe@fﬁeﬁw\%% b@ﬁdérﬁtémﬂ xmder

enzolc acid (3 : 54 mpl ),
reédﬁum rgnesmrestomtelu)SEamg (mm) qslregdplgomfgcgnpﬁmp)of Gpgl 6d,

walprcivapeieel witodt siffer ey (PLEL o7 ERTRIskaRg Ry =0.5,

l-EFﬁLc':rﬁsb%tatrlefrﬁﬁ SQ%fTéth’ﬁEﬁmreBnJemim) 10 partitioned
fween aqueous NHACI sol ution and EtOAc. The

separated organic phase was washed sequentl ally with

Narots MR AR AL A e A TR R4

ph&TYL1EhimidizZot:2-yinhéthall)-propiodantide é’n‘ifhubmacetameﬂ :2).
residue was purified by f‘if’éfg’r Lééng chrormto% Ym

Triélugeaaceticagt {1 Mh-) grasead thgfed BPIEQRIFPMESO0P: MI:

&%4@1%@%%% %@5’) Aft%r 6 h3ﬁ"|e( gk%es’%)'zFé 3\,135% Ke@hi?ved

uridemh, stfeabh? of NoH Theb, residueBwds Hls)spl\@des a(amall apprount of

aqeﬁt@ﬂgngl 9Fd pgl[f;@e 1m'gpaé g(@%l,p & E%MC ¢ £8 3bb %20 mm

é&aﬁ]mﬁ trplet Lﬁ%%?ﬁé(&ﬁfrﬁqw}@&rﬁﬁm%d(eﬂmcl%bﬁm&di 1@ g&eZ@? mg

met hyl pHpeny

propionic acid. Into an 1ce-coo

(34P4)tdf tine tifie cotripoundsasea whitedyohie LE: (321 gy-lglg Me@tﬂ R¢=0.55,

W?&?@%@?%ﬁo@@%éﬁ%ﬁr 8029%6%*/%3@3%4 ). 'HNMR

t t H
RRSHIE ZBWS@fO 9 (18 SRl 2 125 GAe)] zus(ﬁ BBI)QB 95:3 ¢ (t, 2H),

were re he agueous

Mot 15z d Bl )y 5B- 45:6c(dediHl 4\|7+4c$5 ém, 88), @65 Ge%t(da%lrlbcﬁ 95-7.0
ied 25 over Na2SO4 overni ght.

(\glrlizpt)E%%ﬁgz év?_hporati on to dryness led to the title

acid

(S)-2-te-t-butoxycarbonyl am no- 3-(4-car banoyl - 2, 6-

di met hyl phenyl ) pr opi oni ¢ &xamgle /51 g, 87%: 1H NWR

(300 (%Dic%%ﬂa@rﬁzy%-(4—phenyl-1 H-imidazol-2-ylmethyl)-amine

Trifluoroacetate (1:2)
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1.30 (9H, s), 2.32 (6H, s), 2.95(1 H, dd, J = 8.8,

13.9 Hz), 3.10 (1 H, dd, J =6.2, 14.0 Hz), 4.02-4.12
W@ 200510903y 7.18-7.23 (2H, m, 7.48 (2H, s), 7.BOr/{320p5/008339

s); 30 M5(ESt) (relative intensity): 236.9 (6)

(M Boc)+. 93 WO 2805/ 090315 PCT/ US2005/ 008339

Exanple 9 l

5-({[ 2- Am no- £ ar banmoyl - 2, 6- di et hyl - phenyl)-propi

onyl]-[1-(4- phen
H-im dazol-2-yl)-¢ hyI] thyl) 2)&1%51oxy benzo
ic acid O Ove 0 O ?}/ N) NN\

OHNOHNHZNNO I\/EOO~I\/E Me Me Me

ne 9a 9p 0 Owve HO Me N/N HNO H2N I McNH2 5 O
9¢ A 2- I\/Ethoxy-S-{[I - (4- phenyl -

iyttt T b 2 oo
'rﬁné’foﬁHB?Fdrptylﬁmm@ g&‘ hayi émbr@béﬁiﬁl)l[m(sppnaﬁym (2-

aC| met h

tﬂnwthyIszy‘mymthﬁhy délmlgazmtz-mlmetbyq?mlpq waepfppated as

ang@lﬁg)}‘ ge@{))@p é?seargéplggfbggkg r@ﬁﬁ‘%%o‘?}eﬁztms cotibdlind was
oﬁss(owé’d tﬂFA&gtrﬁzyﬁtabbanwnﬁmrbw re3Aftercah ithemixtule tradi

hyl
concentrated under a stream of nitrogen. The residue was purified by reverse

phase HPLC, the purest fractions were combined and lyophilized 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~
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.

Example 8
(S)-2-tert-Butoxycarbonylamino-3-(2,6-dimethyl-4-
trifluoromethanesulfonylphenyl)-propionic acid methyl ester

Me
- /M
Me 0 Me 0 e

NH
. HO H.
F3C~g-© Me = "BOC M BOC

N

O O
8a o 8b
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15 phenyl)-propionyl]-[I -(4-phenyl-1
H i m dazol - 2-yl ) -et hyl ] -am no} - net hyl ) - 2-

woredobosogipenzoi c acid nethyl ester. Using the PCDUSHOF/@8339

of Exanple |I for the conversion of Cod 1 d to Cpd Ie,
substituting 2-met hoxyed-{[1-(4-phenyl-1 H i

m dazol - 2- yl Meet hyI &m no) - met hyl } - benzoi cmvaci d nmeHhyl
ester for d 94 WD 2005/ 090315

PCT/ US2005/

; subst i t-utrg—
2- t entfzBut o p,g’ﬂ +@dd no- 3- (4- caHgid : 'QIHTFBHE;V'
- phenyl -

gropi onic acid of Exanple 8 flor
2-tert-But oxycaBbonyl am no- 3- (4- hydr ox?/- 2, 68d
d| mst hyl - phenyl ) - propi oni ¢ acid, Cpd 9a was prepar ed.

5 ({[® { 142, 6- di
et hy[ i)enyF %?%c%;ﬁ“h?mgogggﬁw Al o

triflucrodnethaesulforyiphien: rapyionia agid) methyl ester. Into a cool
qﬁlﬁthongsé) Eggcﬁoamgﬂyé @\{/|[32(7t Gt 2PE ANG2E89R8ES: Chiramer or
IQSF@(rﬁhﬁ'oﬂ%lwméldg@ésgmnwwldhe[niﬁt(lﬂumbmethaﬁesulfon|m|de (7949,

H 1 m dazol ethyl]-amn
220 mynpl) in m%meiam (50 s aradgad iristylamie (825 mL,
%3?‘3’%‘#@? fP%é%gyB‘ﬁﬁ‘jd? d‘?%%%ﬁrréﬁ%o BI18PY FS2hd SRy

\barﬂiéd'&ﬂt\/\ml;ﬁn écbmp%tisnome( r%aéﬁoMNa’s cﬂknch)ad\msackﬂm of
dropwi se, then the reaction was ab'«ﬁmt%{@m@"to s
w@@m fBpseraiated ofganish st%ﬁ/W@ﬁ gHwvi FHERY

{ftﬁ” %/é’t@ﬁaﬁqg'n%e dver ‘Nég'sgﬁ ﬁf‘ dafiberiagbs and
solutl W t h

on was neutrall NCItI‘IC acid until
eldpgration, dicé desidud hasnpurifieddoyBiash egdenehramsatognagdy (eluent

GRAE RS Rt AT AL S v

28) h
or gaﬁage Fwé %?%01 ?léegHo?/er §6|—T gsg (%Béﬁﬁé“ rd?dl 7 7 Hz),
3.64qBH; s)at4e5l1-l4rﬁ@(1 msmuc@azmngsduug 4.5 hga)vg P (261 @) MS

e s ST T L

sol ution and adsorbed onto 30 g of silica. The

adsor ?sgﬂ’gg?{érgbu\eeﬁ eﬂo?ﬁﬂia.ﬂﬂ%e%%@mﬁﬁéamlangn% 5-

an | ase C over two runs,” usin

dldi@lsﬂlyllﬁmzmolaum fTar a baspensiors of (Rb&-fé@ﬁ-@amxycsgkmrwamlno-&

8 olrotba s Mhudomsoass B Iy T Pro gy asid Refyfster
8'8 grhﬁ'i‘ rﬁd?%ﬁf{fge%lmm gTbelozqﬁél)rPéi(@A@ﬁt(o%eg 03 ea mmol)

bet desi'red fractions

and‘dménis(dlmewmtmsphﬁwé’@rmeee (2 866z b4 preraglri DMF (48 mL)

| elbub%led in a(sle%)%OsA)(?é) for 15 min. The mixture was heated to 60°C for 8

h with a CO balloon. The cool mixture was partitioned between NaHCOj3; and

A

EtOAc, and filtered. The aqueous layer was separated, acidified with 10% citric
acid aqueous solution, extracted with EtOAc, and finally dried over NazSOs.
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,
94%); 1H NMR (300 MHz, CDCl3): § 1.36 (9H, s), 2.42 (6H, s), 3.14 (2H, J =
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theory) of 5-({[2-tert-Db utoxycarbonyl am
I no- 3- (4- car banoyl - 2, 6- di net hyl

W@b@sphsipr opi onyl | - [ 1- (4- phenyl -1 PCT/US2005/008339
H i m dazol - 2-yl ) -et hyl ] - am no} - met hyl )-2- 30

@E%%ﬁ%—?@&%ﬂ g@gDH%Q 8s14% 11 N“d g =s8lg Hzg 275 (2H. 9);

car t hyl - phenyly-pro
MSﬁEﬁ*D {relativephitemglty)l 251. 9 (100) (M-Boc)+.
H i m dazol - 2-yl ) -et hyl ] -am no} - mat hyl ) - 2- met hoxy- benzo
ic 95 05/ 090315 PCT/ U82005 8339 aci d
port i gv\%f% -Bytexycarponylami rid- %ﬁ?%’i‘%‘oﬁ@ed in

e g‘ﬁ"’eﬁﬁ T e SR
&Fterhmm@caxbdnylamno-ﬂhmetm«ywmmnmhyib-ayﬁ yllmﬂthgﬂsxdgmzmc acid

(08, BEPFREI ERERI o e ramal ARaRER LT g, 1268 mmo)

.a@w rﬁLWag‘dadbd ﬁlb@@gcge 'n'i‘l9 3/@2 r&iPol Iamenm@ﬁ(o g9,

d, then the' solid was coll ected and rinsed wt
Bhdl mmabp ukhe sfsultingimixtigewas et;ueduaﬁgt f90|40dnxmatsefqre beiing

v gt B A g BT N E pelflios ahd £, The Bepard

sligahifd plsadd wad Wdsredny ubﬁ’ualﬂ/ With N ditric dcitidquediis Haidtion,

[ NH2 15 A. 4- enyl -

saturated AaUeouy l\;agﬂéy BQM’Ilﬁﬂ] arr\%bﬁpe}ﬂw@@rﬁr@dcov%}l@z804
rn,yht e%ﬁ‘t‘éF fllDHt%bﬁ qiﬁdj@oﬂyf‘ﬁ?r%%ﬁ ethg:%gfdukée\gaé g[lrlfl?q1 by flash

benzoi ¢ aci
estmn dmon&idgréphywuwbﬁ‘t@aﬂor)wgd@ thé- drbdu¢t4(3 00g, 100%)

hen 1 Himdazol - g/ 29 t hyl am nlc% ¥ 5 benzoi c
HViana Wiz, BHGE ad Slohrapanidor ). 3.11 (2, = 2 Hz),
3;‘@]%{({3 8 Aﬁﬂ%’;@%ﬁﬁ%?@ﬁ <€>Hda"}?uy'7 e85 (RS, Hs9"6.00

(H, 1BreddzoM6 221, ), VIBES+ Iatﬂ/e lirﬁéhsf ty): R8OBQM 00R(NM<Boc)™.
met hyl ester. 4-{[1-(4-phenyl-
Him dazol 2 yl)-ethyl am no] - rret hyl } - benzoi c aci d

nEI;;rr% grgﬁumﬁ%% g?:or gﬁj?} 0(14-%“% g%lgie’gﬂr e of
tﬁmmﬂﬁyhoheﬂyj)momanm adiel. |dn‘mnlzm|mice -cooled solutlon of methyl ester
from Step C (2.99 g, 8.54 mmol) in THF (50 mL) was added an agueous 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
over NaxSO,4 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-de): §
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);
MS(ES+) (relative intensity): 236.9 (6) (M-Boc)*.
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C.
4- ({[ 2- Ami no- 3- (4- hydr oxy- 2, 6-di net hyl - phenyl ) - propi on

wQ@ kdospd03(z- phenyl -1 PCT/US2005/008339

H i m dazol - 2-yl ) -et hyl ] -am no}-net hyl)-benzoic acid. A
solution of 96 WO 2005/0 / US2005/ 008339

4- ({[ 2-am no- 3- (4- hydroxy%aéﬁ-)dgrregt hyl - phenyl ) - propi on
W-Kﬂ[z{ﬂln(lﬂo-ﬂb(dnqérbhmbyla 6-d|methyl-phenyl)-proplonyl] [1 -(4-phenyl-

i mdazol h am no oic,acid

ot USROS N SN amin gi-Greshy) omea RO gndle geid
nmL of THE was cooled in an ice bath. A cold (5- 100
3M aqueqyls gpbution of LiOH (5 nl) was added amd the
reactionl m kture 5 was stirred wgorous%‘%

chi | M&d ( C) 2M aqueous HCl (7.5 ni
dropwi se t ewerallz e mxture was stirr
mn, and then |.parti concentrated in vacuo
unheat gd. ThanT &gul q

s wth EtOAc. The e
2§O4, filtered, and
of4({[2 amnoS(

i M8 )Meoropl onyl]-[1-(4- pheoyl

H-i i dazol - yK)-et hyl ]-am no}- nethyl)- ben20| %—i
as a white ﬂ\é‘%/\dé/le The material was taken up |'ﬁ
and treated with 1 MHC in Et20 The sol utliion was

[

concentrated and the residue was triturated with
CH3CN. A 0.021 g (53% sanple of 4-({[2-am rjo-3-

(4- hydr oxy- 2, 6-di et hyl - phenyl ) - propi onyl ] - [¥l - (4- pheny
-1 Himdazol-2-yl) 15 ethyl]-anino}-nethyh}-benzoic
acid was collected as its HC salt. Ms (ES+){ ©Me
(relative intensity): 513.2 (100) (M+l). HEXamMm

3-({[ 2- Am no- 3- (4- hydr oxy- 2, 6-di net hyl - phenyl ) opi on
yl]-[1-(4-phenyl - 1 Me

H i m dazol - 2-yl )-ethyl]-am no)-msthyl)-benﬁ%m' de ]
I / M MN H' NI /~DQNHN HN O HN

H
O
HoN MeNHz
9c

o

A. 2-Methoxy-5-{[1-(4-phenyl-1H-imidazol-2-yl)-ethylamino]-
methyl}-benzoic acid methyl ester. Using the procedures described for
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-tert-Butoxycarbonylmethyl-3-(4-carbamoyl-2,6-dimethyl-
phenyl)-propionyl]-[1-(4-phenyl-1 H-imidazol-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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HO MeH o 97 WD 2005/ 090315 PCT/ US2005/008339 0 0 H2N
HZN Me N\ | M@ N M N MM NHNHN OO HOM HO I

WO 20smpBINH O O A 3-{[1-(4-phenyl-1 PCT/US2005/008339
H i m dazol - 2-yl ) - et hyl am no] - mat hyI } benzonitrile.

SSERABS BESSO A TEbIGS e ARYR 2 cmetry shenyt

p%ﬁoﬁhrazai@ Bk ERaRDHR QGBN%ﬂmﬁowmmylamqudeehyddoxy—Z 6-

ano- benzyl é henyl - 1
dpmeﬂnyﬁglzgny pyepioeictagid,-Cpd 9aw sprepared
car banoyl } - 2- (4- hydr oxy- 2, 6- di met hyl - phenyl ) - et hyl ] - ca
rbamc acid tert- butyl ester. 3- {[1 (4- phenyl -

ani _ A
has | SubsuRciet b isAPeRVA B AR T f it ety -
P"*ﬁeﬁ?f'ip)dggﬁ%nbﬂyabﬁ (fpéﬁéﬁ%a’f ﬁ-lﬁf’d&!@llzﬂy?)-étﬁﬁm -aeneY-methyl)-2-

r am)y - benz

mémqodyehqhzmcmclch dal{[2- tezt—ﬁu;m@paghqn Ymethyl 3-(4-carbamoyl-2,6-

R R G S e

nhéth 03- steﬁz&& abitr métrr;m @GtérWad-Hlsm)Idedm aB-ige-rhilled (0-
Ely)l ] - car banoyl }

mme@laﬁﬁluetacﬁyétqreptf {ﬂy @293'%6% %E? X, e
%@d&/a%%r AN ; Qﬁ M ki E‘q-G?VW%Q aéd@d m‘oﬁltllse 3@1%‘1% the

r@%tﬂﬂvwasfallo&@dttblvmm@fo mﬁﬂiemberatem:amd)atlmteotpuemlgm The

t d I
reulEng iiklegs s aoripd i ice R i BisBedt Faltoh s
r?éﬁ{tfaﬁ?%&%lfl'f P\ th i\ s%l@t&é&@ld hehé ﬁﬂﬁtUP@Vl/as
extracts were over i'tered, and

ckz)xmeatrami mblercreduoed PeesBLES 1o teroove the yalatierpatesipls, after
en

R e 16 SIS ggHe0s ARRaYPS extrpgtef it EI0AC43 X 26

mL). These combined organic phases were dried over MgSOy, filtered, and
concentrated under reduced pressure to give 2.26 g (146% of theory) of pale
yellowish white solid. This crude material was dissolved in a 10%
MeOH/CH-Cl, 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% CHxCly,
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-carbamoyl-2,6-dimethyl-
phenyl)-propionyl]-[1-(4-phenyl-1 H-imidazol-2-yl)-ethyl]-amino}-methyl)-2-

methoxy-benzoic acid, Cpd 9b, as a white solid.

D. 5-({[2-Amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[1-
(4-phenyl-1H-imidazol-2-yl)-ethyl]-amino}-methyl)-2-methoxy-benzoic
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di met hyl - phenyl )-ethyl]-carbam c acid tert-butyl ester

as a colorless residue 25 (HPLC. 84% @ 254 nm and 77%
w@migosny . M5 (ES+) (relative intensity): 98PANDUS2005/008339

2005/ 090315 PCT/ US2005/ 008339 612.5 (100) (M+1l). This

Py B G 852, BUT Lo bR TR 0 a0
T$Jn=( (fft AL nﬁlféﬁ’e@ Arfdt ByBESHLENy Greditenk With| ggseeng |H Clfoopbonin.
Ptf‘@é ey qﬂlqrm)fdggd-rl Chagdijion: theirpaglinmyss siqwly wargusg, tofoom
tiﬁpﬁf%g%(%ggy O)lﬂa @%&PFS (A r)ne& 1 5‘5‘1?'&3@ fehction appeared

5 ﬂg‘i@’f @%MpPet lté-bS}'lt IltBt(@QMrrwh@lﬁB)mnat)hy'lrﬁe starlbgrwa:s eitthued over 3
er utyl ester - t
e oldaxes Palirien Aeqdinses Wt 8o ALBBHIEPbERAGs The
hemnt

%@In sbﬁg@%% c{ Eedt l?ncﬂ’é Qﬁ??E §m dzrfdce$ gﬁfgﬁmﬁ%%u?ﬁ%mr 2.5hto
yirgldl 101 tﬁlg((ﬂ%))df]deetrbgHC}pds(;as a whlte solid di-HCl salt.
di met hoxy- benzyl) - car banoyl | - et hyl } - 3, 5- di net hyl - benza
mde 15 OBr / '0 ONONH-kOk NJ--</ OOHN

10 H12b 12a W MeO Br 2N Br N HN H HN 12c 12d Ow
Example 10

Os_OH

NJ\//N ' : * 2 HC
HO NH,

A. 4-{[1-(4-Phenyl-1H-imidazol-2-yl)-ethylamino]-methyl}-benzoic
acid methyl ester. Using the procedure described for Example 3, substituting

15

4-formyl-benzoic acid methyl ester for 3,4-dimethoxybenzaldehyde, 4-{[1-(4-
phenyl-1H-imidazol-2-yl)-ethylamino]-methyl}-benzoic acid methyl ester was

20  prepared.

B. 4-({[2-Amino-3-(4-hydroxy-2,6-dimethyl-phenyl)-propionyl]-[1 -(4-
phenyl-1 H-imidazol-2-yl)-ethyl]-amino}-methyl)-benzoic acid methyl ester.
4-{[1-(4-phenyl-1H-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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PCT/ US2005/ 008339 Owve MO M NC N M NA~IHN O H2N

ol ite Bty et emp eI RS oy
mﬁaémfﬁ gl)Rthyl]- éﬁ‘fr‘io}hﬁbﬂiy gxe’@ér&f oic @adrmamyl aatem‘s'FA salt),

prepared accordi ng 't l e 1 using

(Oe@ﬁtﬁ Qp940§t7emnmi)glérﬁ mL eft Hrlr .vvﬁjs ¢Rraled ."arag '%m Ba%t% gald (5-

1@}%%@%@%@% Cfefq_ dfp-l %L?W&s &ded and the reaction mixture
whk isﬂ?r@éllﬁ?or%u}zly]wmté‘wl&l Chilketh{55162C 2 Ml uesus- HbOtVI 5 mL)

ester

e acing Gropwas @ R SN RIS VS GrSsh D5 T 2Bd then
.p:fz 1%{ ﬁg:é@g%lﬁt.{?#ﬂgﬁ fv88 ﬁhﬁeatre%agﬂﬁ( ?eb KMAntBE Il W@hsmn

art was  prepar ed
wab ektracted seven times W|th EtOAc. The extracts were dned over Na,SOs,

fl|¢g‘[eggggﬁgg%ggntegt%mo)afgord er3 azo 42({[&I ;ml t hg (2 rﬂyﬂ?dxy-z 6-
dimethyl-phenyl)-propionyl]-[1-(4-phenyi-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 CHsCN. A 0.021 g (53%) sample of 4~({[2-amino-3-
(4-hydroxy-2,6-dimethyl-phenyl)-propionyl]-[1 -(4-phenyl-1 H-imidazol-2-yl)-
ethyl]-amino}-methyl)-benzoic acid was collected as its HC! salt. MS (ES™)
(relative intensity): 513.2 (100) (M+1).

Example 11
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
N
N/‘Y ] Me N 4 | —_
H
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procedure described for the conversion of Cpd le to
I f, Conpound 12c was prepared. 20 D.

W 16050903[i31- ( 2- Br ono- phenyl ) -1 PCT/US2005/008339

H i m dazol - 2-yl ] -ethyl }-(3, 4-

di et hogy-benzyl) - car banoyl ] - 2- (4- car bgmoyl - 2, 6- di met h
yl -phenyl)- ethyl]-carbamc acid tert-RQutyl ester
Step D,

1-[4-(4- bro!- enI) i m dazol -2-yl]- efhyMeni ne
for 1- i ridaZol - 2=y et )*.@
product® red 100 WO 2005/190315

p

005K 00B3
(2: (4- G bagmy| 2. 6- di met hy! - pheny 9 2- cyano
- goen

H i m dazol - ji/et hyl }- (3, 4-di rret hoxy benzyl ) - car bano
b

yl]-ethyl} car mc acid tert-butyl ester. To a
solution of [1-[{1-[4-(2-brono-phenyl) 51

l);H mfg ?égb ébé%w g)-/lg}n szl 2RI mIRO N eth Rt P2
bgggghhwre pﬁ%%e%&é&ur‘éq{é’s@ﬁb@d a6t Exémpte @t@uust.qan@rs-

m -) was added Zn(CN) 2
fqra®/Hpgnzonidde fomd )4 -dimeshoebenzaidehids: ihegrodast was prepared.
degassed with Argon for 5 mn, then Pd(PPh3)4 (92 nu;
0.08 nmol) was added neat, and the system was

I Med apel(3-Cpancbehgy qacf(4 phényl- TH&MdazleZ-fyb)r-emylh]-
the reaction was cooled to rt and byhone bet ween

carioamoyia2 {Athydroxy2:6 whimeathyl- phagxl TG aave acid tert-

2 fiol fpr e e ! g*lweﬁh b itrile
b s‘%t%‘. bﬁtﬁ@%‘g lrrg?gr %ﬁg ect to reveresngOnl
welnabstiiked fémaperid @fdé}tampbﬂ bad e(l)abbr%eﬂrax)cordimg to the
fractions of interest were conbined, basified with

psaceruse &l Exgouded tRatepareihe RIRAHSkt ed twice with

Et OAc. The 15 Et OAc extracts were conbi ned, dried over
Na2SH4, filtered, and concentrated to afford 146
(54%C.of1 -@(GSCaElmmoyl -benzyl)-[1-(4-phenyl-1 H-|m|dazol-2-y|)-ethyl]

L (%qﬂkﬁgg%{ gh%t hé/thyp \ﬁy?)-e]thg/ ~carbamic acid tert-
}'[?* 840! 30Mh%>n of [W (B=dyand- wbrran)t[qx%r MM)Hﬂmrdazol -2-yl)-
anoyl fq ethyl }-carbam’™c acid tert

te
o hiCartapIoy® 254- My a2 B Ay - oty éasampiceacid tert-

0t et g1t 2 Ria i o i Yl W aRestba Hltn 1.0 mlLof
3‘b%% OROGT é’er{o&b‘e[fﬁﬂé\&edymmediﬂ@lwby oM mL of a 6M aqueous

H-i m dazol

S(OKBJthofnfda@bkyT'%b% Feapihamburauyes e MooV Rt iand

bq%gﬁy&% |l’§) TtC[ ?ﬁﬁ?@‘@ J0¢ g\r/]r%t%rh eTth aqyeous solution was

ditidttsthfied tighewlWith Et,O and the comblned extracts were dried over
MgSO,, 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 tert-butyl ester as a colorless residue
(HPLC: 84% @ 254 nm and 77% @ 214 nm). MS (ES™) (relative intensity):

08



25

et hyl }- (3, 4- di net hoxy- benzyl ) - carbanmoyl ] - et hyl } - car bam
WO eooso9d1z ert - butyl ester nay be BOC- depr ot ecP@USR0FIQNS339

the procedure described in Exanple 1 for the

632%@{9@'& ?Mggf) E&ﬁ?&s};aﬁnt&% v%’% Qll %L:I_frfl?llegllt ﬁrnaﬁtg% tuisQiﬁ the next
regctioh-wdamadthePp@riffiaiBh hy| - phenyl) - propi onyl ] - (3, 4-
di met hoxy- benzyl ) - am no] - et hyl } - 1H-i m dazol - 4-vy| ) benz

.oic acid 101 WO 2005/ 090315 PCT/ US2005/ 008339
MeO BY. 34IR-Aminos}-(4- wdwmz@vdlrwﬁlml@n%w@lqwﬁ {1-(4-

5 pivony-d HIBIdgal 2l ah oy Bkn =t ol et
cArbdkoPbdhzyH-[1-(4-phenyl-1 H-imidazol-2-yl)-ethyl]-carbamoyi}-2-(4-
hydroxy-2,6-dimethyl-phenyl)-ethyl]-carbamic acid teri-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]-ethyl}-3,5-dimethyl-benzamide
15

%ﬁ;@——»kk&f\@__,

b

ORI

12¢ 12d

HN: \ﬁP —
O Me HoN MeNH e}
0] O_ Me
Me><Me

12e 12f

OMe
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H2ZN AMe NH2 0 5 A 1-[4-(3-Brono-phenyl)-1
H i m dazol -2-yl ] -ethyl am ne. Using the procedure

waemsoidses] i n Exanpl e 12, and the appropri at el PCT/US2005/008339

substituted starting materials and reagents,
1-[4-(3-br on@MghenyI )-1H i m dazol - 2-yl ] - et hyl am ne

was prepar ed,
{1[4(\@ phenyl) 1H i m dazol -2-yl]-ethyl}-(3,4-d

I met hoxy- I -arn(pe Usi ng the procedure
descri bed i nTEx 3, @» substituting
1-14-( Q = m dazol - 2-yl ] - et hyl am ne

for 1- (-phenle 11 m dazol -2-yl)-ethyl ani ne, the
produ S Nprefmr ed. 15 C.
IS (3NﬁF0m3 phenyl)-1

daZzol Meyl]-ethyl}- (3, 4-
di m&t hoxy- benzyl ) - t2g banoyl ] - 2- (4- car banoyl - 2, 6-di et h
yl - phenyl)- 102 WD 2005/ 090315 PCT/ US2005/ 008339
ethyl]-carbam c acid tert-butyl ester. Using the
procedure of Exarrgl e 1 for the conversion of

r

to . le, {482 mmﬁg3I{qnyl)rZ((gchﬁMcﬂmF,ylhww}
'g%‘rﬁ?ﬁ-‘" e eBh O okt GofBEh 2848 BrafaeMcaBrifg to

Example Busmg/ibardpprypadienreadets; sairiianmeter?al§ amidatthdds

- phenyl -propionic acid 5 of Exanple 8 for
lnquin ta Biase:slditaddBrie - no- 3- (4- hydr oxy- 2, 6- di net hyl -
phenyl ) - propionic acid, the product was prepared D.
3-(2-{1-[[2-tert-Butoxycar bonyl am no- 3- (4- car banoyl - 2,
6- B. {1-[4-(2-Bromo-phenyl)-1H-imidazol-2-yl]-ethyl}-carbamic acid
di neth hen I opi onyl 3, 4- di net hoxy- benzyl ). api

"E et Fololing be Ripbed e icseibod & bxAaie o faf e

f n
LGN ol 1 DAV ) iy o ot

DeamrnlmandIn}etﬁedslknawbatadlyd)saﬂeued in the art, de 12b, was
di met hyl - phenyl ) -ethyl]-carbanic acid tent-butyl ester
?@@@ﬁ%- 0.40 nmol) in DM (5nL) was added K2CO3 (262
ng; 1.9 mol) and the resulting mxture was degassed

with Argon for 5 mn. At this time, Pd(OAc)2 (8.9
0. 04 €5 tifb{4-Brama-phemyty-tHimidozeinry mtmjamme oblérr@ the

{’ ”ﬂ[ﬁ,ﬁﬁ %% bhg\?éﬁvqrg%ﬂ éjf C&&?ﬁgq HEA ?dr'lp%nmc was

prepared.

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-yl)-ethylamine, the product was

prepared.
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10 mn at rt, the reaction was capped, and warned to
100C for 6 h. After <cooling to rt the m xture was

w@arosiopizehed bet ween Et OAc and water, filteredPCT/ORHOENS339

Celite, and then separated. The aqueous phase was then
washed with 20 a second portion of Et OAc. The aqueous
phase was then acidified to pH5 with 2N citric acid

and tfhe izf(ﬂld:éﬂmndfl%euﬁnmhvl-phﬁngﬁtT-ﬂﬂLBﬁ(ZACYQno-phenyl)
Et QAc ( I) These | atter Et OAc extracts wer
‘dzbﬂml%@p -2nyileethyil=(3, Asimethoxyhenzyl)-cathamoyl]-ethyl}-

pr o%ﬁg%; %t-ﬂqml g? %ﬁgﬁo Qr%%ﬁﬁ%,e%ﬁ[q 161K (3-BforhibYtenyl)-

ﬁ-l<rﬁ2da1zoﬂ-ggfl}°eihyt} e1;>4dIdlm?’thoxy-benzyl) ~carbamoyl]-2-(4-carbamoyl-2,6-
F@hﬂ%rqnygoﬁhyl&c@%%% %E)J{yéﬁ?%]ﬁ%‘{r 9104 mmol) in

Ut g"(/ k/va‘éné(dc%edozﬁg@{l)g (2 € 0.22 (rﬁfn%gl’ﬁi{ezrésﬁmng%lxture

-car
wad dgagassed with Argon for 5 min, then Pd(PPhgz)4 (92 mg; 0.08 mmol) was

éﬁ%%%ﬂf ! oggﬁg }ély%iie;# yésgé\% 8{%6\?’5'[]%'9 )t%g%‘o""&] 'AefEerPHeating
1%9@ ijiﬁé ‘Pé@&kﬁfjw% icBeIedne rPBAE pRMiItR desetivee EtOAC and water.

conversion of Cpd le to Cpd If to

anmpl e
Ehw ergamc phase Wamhdver NasSs 0 fiteos!, ogaancentrated under
2005/ 008

tjge rﬁ%s%e{ [ %,S)'gﬁgwét%n%ﬁwsﬁ gngecied to reverse phase HPLC

(watal/ ‘é@é@&m@ﬂéﬂo 194 TpA).- TReMraeEiphs of interest were combined,
car banoyl }-et hyl ) -3, 5-di net hyl - benzam de

b@wtectwo_sﬂgraie Auepys HaNCOgrnd egrgcied. tm&wr#‘ BtOAc. The
I'f'tdAc ektraéllswvé’re %r‘h&ﬁeb%%d Bver 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 tert-butyl ester (HPLC: 96% @ 254 nm and
97% @ 214 nm). This sample was of sufficient quality to use in the next

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]-
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.

Example 13
3-(2-{1-[[2-Amino -3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyi]-(3,4-

dimethoxy-benzyl)-amino]-ethyl}-1H-imidazol-4-yl)-benzoic acid
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arbamic acid tert butyl ester. The product was
prepared using the procedure gggcribed in Exanple |
and substituting N-a-BOCyjeoserjne benzyl ester for N
a-CBZ-L-alanine. 15 B. [2-Be oxy-1- (4- phenyl -

H i m dagzol - 2-yl -efhyl ] - car ba acid tert butyl

est &N edure descri |n Exanpl esrl for the
conversiQn /104 WO 20057069031 §200 8339——of—
Cpd 1 ato Cp

[ 2- benzyl oxy- 1- ( 2- 0X0- 2- phenyl - etHﬁN arb | -ethyl]-
carbamic acid tert butyl ester was converted to the
product. C. OMe OMe

[ 2- Benﬂll oxy+ 1- (4- phenyl -I H-i m dazol - 2qydg_et iyl am ne. HO
[2 5
benzyl oxy- 1 enyl -1

)\ 1 dazol - 2-yl - et hyN=Ccaybam c
acid tert bu y est,\pr be BOC-deprotected usin
t he promgegdure [ Exanple 1 foMethe °N 7
conver sjon of CpdyNe-to de If to give e Rr ctHND.
[ 2-Be Q4 phenyl - O

i elaze a{é hyl]-i sopropyl Hahd ~ R Hebeo
pr ogledur e scribed in Exanple 1 forythe convergiof, of
deol c to CpaO Me [ 2- benzyl oxy- 1(%4 phenyl - 1><
H i mi dazol - 2- yj«€tfiy! am ne was converted to tke Me
product. E. [1-{][2- Benzyl oxy- 1- (4 phenyl -
H i m dazol - 2-yl) - et -|so opy 15
car banoyl } - 2- t hyl - phenyl ) -et hyl ] -
carbamc acid ter ut yl este Usi ng the , procedure
of Exanple 1 for th pbf Cpd 1 d to Cpd |e,
substityuting
[ 2- benzyl oxy-1 ‘Z -phenyly i m dazol - 2-yl -ethyl ] -isopr
opyl - am ne f Cody 170 and substituting
2-tert - BtyNQxy nyt.am no- 3- (4- car banoyl -
2, 6-di net hy phen&le propi onic acid of Exanple 8 for
2-tert

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-imidazol-2-yl]-ethylamine

was prepared.

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-phenyl-1H-

imidazol-2-yl)-ethylamine, the product was prepared.

C. [M-[{1-[4-(3-Bromo-phenyl)-1H-imidazol-2-yl]-ethyl}-(3,4-
dimethoxy-benzyl)-carbamoyl]-2-(4-carbamoyl-2,6-dimethyl-phenyl)-
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but oxycar bonyl am no- 3- (4- hydr oxy- 2, 6- di net hyl - phenyl ) -

w@e@pioosit acid, the product was prepared. F.PCT/US2005/008339

4- (2- Ami no- 2- {[ 2- hydr oxy- 1- (4- phenyl -1

i dazol - 2-yl.)- ' _
SRR SR prers Wsign e RRossire gfEagmele 1 for
t[f%ff){ﬁ[ngétsg?g 0|P~C$>G| 14 tPCpd A, elibstituting {1-[4-(3-Bromo-phenyl)-1H-

| oxy-1-(4-phenyl -1 ] o
mideRak2 -ty (3. simpinc e rarsiedarGpd) iand substituting

- - - di | - t - i > .
HoT R e EES ROTRE Y BN A frotfoc aci
sfftbampler rfdriBiert-Buted caangthminosd(4-bgdloady? Brdimethyl-
treated with 0,62 nL (4.4 mmol) of
RRRIA ) PIARIAF SCidafhe pragkict wastRTBRA™EMhi ch i rmedi at el y
cl ouded, was warned slowy to roomtenperature while
stirring. 30 After 16 h, the reaction was cooled in an
i ce bat B-({b{[RefertBuitoxpcarbdnylamind-Ge(4rtakfanveyi-L2,6-

TP BB IS o Rty ool 1 .
HPERL000) 00Eal 208 cEap ST w Vakia i abrarh o /"
itnidasoleR-yif-etinyd)r (4 rdimiethaxytbenzylecarbamoyltZ tH-cakamoyl-2,6-

. h PLC . Lhrd 1.0 ,
R RSP S E A RESh B0 e 36 Ao i
BRIFPISmWpwak ¥eRed! K 00, ((zezaﬁgpn © BnidiPand (FOPdsultirig mixture
4-(2-am no-2-{[2-hydroxy-1-(4-phenyl -1
was giegagepd with Argenior pmlgopq.tdgw tige, Pd(OAC), (8.9 mg; 0.04

e

added. MBS atlishHindpoxidat wae thert boisbley througB4hé réddliing mixture for
10 Exanple 15

{@mynli)aat&, ﬂh%m%‘l&?’é‘aﬁ%ﬁ?ﬂ%?ﬁ,W%W@HD%%F%AF}BW for @hqgififer
(BRI BR R f o B B B Bt e
through Celite, and then separated. The aqueous phase was then washed with
a second portion of EtOAc. 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 SOy, filtered, and
concentrated under reduced pressure to give the crude product (HPLC: 87% at
254 nm).

E. 3-(2-{1-[[2-Amino -3-(4-carbamoyl-2,6-dimethyl-phenyl)-
propionyl]-(3,4-dimethoxy-benzyl)-amino]-ethyl}-1 H-imidazol-4-yl)-benzoic
acid. 3-(2-{1-[[2-tert-Butoxycarbonylamino-3-(4-carbamoyl-2,6-dimethyl-
phenyl)-propionyl]-(3,4-dimethoxy-benzyl)-amino]-ethyl}-1H-imidazol-4-yl)-
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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Me HNBOC HNBOC Cpd 15d I ~ ~ O HOO HNC M 0, M

H2N BOC O 0 O 15 15e 15f 15g OI' M OH O O H2N
wobbeBoM3HN | HN "-BOC 0 0 8c 8d A PCT/US2005/008339

Trifl uoromet hanesul foni ¢ aci d

4- br ono- 3, 5- di net hyl - phenyl ester. To a cooled (0 O

sol ution of 4-brono-3, 5-di net hyl phenol (3.05 g, 15.2
20 mol) in pyridi ne (8 w&ided
Qro nesul fo nhygr,i 1

AraeRTEe TA N e e i rigato Ryt FRRipropy-
m xture was caaga 8 31§innsthylibenaniide339
stirred at O' Cfﬁg?y?o ﬁP and then at rt overni ght .
The reacti on was quenched by addi ti on of water, and
then extracted with Et OAc. The organic extracts were
washednsedquenti a with water, (2x ), brine,
OL%E@ feth ove I\/gSO4 Filt and evaporation
tq driyness affdrded Conpoung 15b (5. g, @
col or1ess COI . "1H NVR (300 MHz, 3) ) 8. 4
s), 7.00 ( s). B. 4-Brorm-3 i

acid. To a tion of Conpound b (6. 5NT .
i 65 nL) were added K2CO8 (13.H g, 94.7 10

nmol ), QAc)2 (0.44 g, 1.97 nmmol) and

1,1 -bi g0 phenylphosphlno)ferroc ey (2.29 g, 4.14
nmol ) . resultlng m xture was B ed in gaseous CO
for 10

mn and was heated to 60 for 7.5 h with a
—_—
|

aI I The cool ed m xtu
// , )\ //
r : OH

O
// I

——> HN

O

H "2 F3C/U\O|

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-

oa-CBZ-L-alanine.

B. [2-Benzyloxy-1-(4-phenyl-1H-imidazol-2-yl-ethyl]-carbamic acid

tert butyl ester. By the procedure described in Example 1 for the conversion
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was partitioned between agqueous NaHCO8 and Et OAc, and
filtered. The aqueous phase was separated, acidified

wowvals/oggueous 6N HCl, extracted with 15 Et QACPCHOS2005/008339

finally dried over Na2SO4. Filtration and

t [ fAth i |t
oFLE TR I EeA ™ o e aiod o B Bty
chffariRXdci6 & butyl Betdr wWay édreseriedrtofthe atrodunct. C.
4- Br onp- 3, 5-di net hyI benzam de. A suspension of

Compound 20 15c¢ in DCM (40 nL) was added SOCI2 (3.1

m., t

o h. GoplBBeledde)-SRamS R A RigBAR 201 Bt ishig, 121
Ueﬁiyldbty e pHesydol N—&dldaaoDEMI-éﬂQ/I]nd:arbaand aaitnfen hutyl ester
hydr oxi de (28% NH3 in

’ﬁﬂkpa I’@ m@m H?'ngmﬁe Pé?cejiuﬁe gggcnta%i Hb&f@%‘?&j’?%r the
Cé?&(s ﬁﬁ@pﬁaﬁb@ (b?& Wtd\’b% th'é?rogef&r acted with

gani c portion was dried over
Nazscn After filtration and evaporation, the residue

Er o), I Eanaionyd G Aatada2 s 3P Sllifisbiopy-
)Bﬁ‘%hé‘Brd?fefqu‘@Hé&r%d ifA- E)@dr\'\}_,!}lm fdr3R8 eg):Mhl&er(sxlonHof Cpd 1c

br s),

tggpz:) 1d7[25t7erqzymxysj-r(4 nbe@EBW(lrrw@:qhzeylrethwﬁmnwas

30 107 WO 2005/ 090315
%@é%@gﬁ@% Met hod B: A mixture of Conpound 15b
(3 33 g, 10 mmol ), PdC 2 (O 053 g, O 3 nmol ),
hexanet hyl di si |l azane

dppp K0l i[2gBeOZ¥|QiW0’§ 'Xﬁl?é‘@"Mfﬂlﬂ HH'%ZM %Yé'ﬁggﬂﬂsw opyl-

T2 S o B
Hﬁlgl gstry rl@sM@Shébr%dﬁléi Ofe Eti<ém1lxtlm1 fdr that cem'l\mr:tlbn 2RCpd 1d to
Grdhe. éubstaefanm%ae”w@ev L preaE AR osg et -sopropyl-
By ané%P%ﬁtﬁlﬂnng R BYRI %ﬁﬁlan'f hb13-€4 t&mamoyl-

and ~ eva | on o esul t ant e gave a
2 Gédudmw-\ﬂhietnlyl peopignic iaCideof E)&ampb%forcbtartm

q@g%?paatéogq@gﬁ# ncg-g égnygjrm ?g)c é tg% nGWBroplom%%%d the
oggatwgggpép(é;@abonyl am noacrylic aci d met hyl ester.

suspensi on of N-Boc-serine nethyl ester (Cpd
15e, 2.19 g, 10 nmmol) and EDC (2.01 g, 10.5 mmol) in

DM (£0 40 AmfiRS - 2105y 7Ry 12 %e‘%yl 3013 nTTaBL-2-YiEethyl]-
isopropyl-carbamoyli}-ethyl)-3,5-dimethyl-benzamide (TFA salt). A solution
of [1-{[2-benzyloxy-1-(4-phenyl-1H-imidazol-2-yl)-ethyl]-isopropyl-carbamoyl}-2-
(4-carbamoyl-2,6-dimethyl-phenyl)-ethyl]-carbamic acid tert-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.
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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15 reaction m xture was stirred at rt for 72 h. Upon
renmoval of the solvent, the residue was diluted with
wEe@so903mmshed sequentially with water and bri PET/afz05/008339
then dried over MgJSO4. The crude product was purified
t L - .
Sspemed L AL AT QRGN EhEipbb NG D Uiecio
fooleyersssghasd HPILE (Mdrel/ 2@ tdvtitzile ODALB)TFAY. THSfraSidns of

ifﬂiérﬁg’f \g/%r ( BH@QS@ 20 'e@&%leﬂivag Iyo%)hﬁiz:é'd ﬁo 'é'%\‘)o’rd %'. 11560 g (59%)

S e .
5 agwl}v@t W)-Gerrdimnethytbanzamick: (TgA 2alf) amaWhite powder

0 tri sphi
P Be a0 @2 nBrafls 1o B2l el ML ER S BHIRG olfhsiv:
M4 4 )o@)@mn’ﬁp After the addition of
tri S(dl benzyli deneacet one) di pal I adi um (0) (0.074 g,
0.08 mmol) and TEA (0.31 nL, 2.2 nol), the reaction
m xture was heated at 1100for 24 h. At that tine,
the reaction was quenched by addition of water, and

10 then extracted w th Et OAcExdim@lengani c phase vvas
1 N HCl, saturated aqueous

washed w th

brﬁ@ t%@lﬂpmeamylmm- -ﬁrearhamewbzmg-methyl-phenyl)
concentrated to a resi s purified by

flash col um chronmat ogr %ﬁ’f Qéﬂ‘ u%%pa 108 WO

2005/ 090315 PCT/ US2005/ 008339 Et OAc: Hexane-1:1 to

Et OAc only) to give Conmpound 15g (0. 40xgB'57% as a
white solid. 1H NWR (300 MHz, CR3OD 136(9H s),
2.26 (6H, s), 3.83 (3H, s), 7 10

7.56 (2H,

s); 13C_NWR (75 l\/Hz DI\/S dé 615c25 50. 2,

78 B9, 126. 4, 1 r135 2,135.5, 15X 8, 1 B
(ESF) 5 i nt enW349HZN

'ﬂ%so/a(lvm) F. 2qert B Sthed B

ut oxigear bonyl ani no 3- (448mar banoyl - 2, 6-di met hyl ©  15d
phenyl ) propi onic acid nethyl ester. Into a reactor

charged with a solution of Conpound 15g (0.56 g,olMé
mol /BOCdegassed I\/le(}BchO m.) was added 1

Rh{idod) (R, R-DI ]+BF4 upgglsf Strea o
—w&s—s-e %2 Nt h hiNrred
at 60 uncFer 1000 psill of for 14 d. The crude™BoC

pro uct was purified t‘Py flash col um chPomat ogr aphy
15 (el &nt: Et OAc: hexane15f-1:1) to afford Compound 8c
(0.54 g, 96% as a whitéMesolid. ee: >99% 1H NMWR (300

MHz, CDCI3): 8 , s), 2.39 (6H, s) 3. 11 }iH J
= 7.2 Hz), 3. (ﬁ) , 4.53-4.56 (1N, J 0'1_2
t—+H—d, HZN = 5. 653+ H~ bl;_lzﬁ) H~ br
~BOC BOC
O o)

8c 8d

A. Trifluoromethanesulfonic acid 4-bromo-3,5-dimethyl-phenyl
ester. To a cooled (0 "C) solution of 4-bromo-3,5-dimethylphenol (3.05 g, 15.2

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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S), 7.46 (2H, s); MS(ES+) (relative intensity): 250.9
(100) (MBoc)+. G

w@ J)osaisent - But oxycar bonyl am no- 3- (4- car banoy| PRT/6STH0FE08339
t hyl - phenyl)propionic acid. Into an ice-cool ed

Sttt 200" Clor RERA UhPhehhr o fernHl, iieBtign ya dildnched
W—éd@lﬂ@nﬁf wate s thefrextiaeRdoNiR EebARN THe Hg%nlc extracts were
reaction, the reaction was concentrated and

quiwhsewﬁﬁ@lwtmwatmamzré@l {#ixt o boioe) aad ﬁqm@rum bver

s il Shd St afoh K S8nR S eorddr oM A sk, 5 30 o,

f 1 t n
) StaneoaSoh! MMM CODNRE, D0 dbTEH gp2000 o1,

§)300 MHz, DMSO-d6): 8 1.30 (9H, s), 2.32 (6H, s),
2.95(1 H dd, J =8.8, 13.9 Hz), 3.10 (1 H, dd, J =
6.2, 14.0 Hz), 4.02-4.12 (1 H ), 7.18-7.23 (2H ),

7.48 BZH-Bﬁdmoz3@dl@ﬁﬂﬂﬂl@éﬂZOlb’%ﬁ&ﬁO(é leﬁtleQ)f Com ound
intensity): 236 655 Boc) +. 30 Exanple 16

Yo &.66@B 18- vameJé;zo IT)C%"BG'J}) weie@dded K2CO; (13 1 9, 94.7

B RSy ARO[t 1A By iR rocene

B229 glgg 1B80ENRIC The Cedutthdl frixtdeawa®Bubbiidd ilNyREeue A6 kor 10
5 A . . .
rBirk a7q Waie isafed 1o 6AYF a5 havith AGPahaieary, Fbe cooled mixture

B tonka TiRbsRh B0 AR O bR s e W8s84.0The
zﬂguebu%pﬁﬁﬁéﬂ wab Bephatbd Hiditied Wath s é@%(ﬂdeﬁré&eé with

The reactor was connected to a hydrogenator and
I:g%@nd 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
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% NH3 in
water, 2.8 mL) was added. The mixture was heated at 50°C for 2 h and
concentrated. The residue was diluted with H,O, extracted with EtOAc, and the
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, CD3sCN): & 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).
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10 under 51 psi of H2 overnight. The m xture was

filtered through a pad of Celite and the filtrate was
waeorsemBiat ed to dryness to give Conpound 16a POT/63B08008339

99% as a white solid. The 1H NWR spectrum was

put oMsaes By Pbridlei GomRpfAd19P 332 & 18 mmPDhdSh
(2558 030 S b s Srml
on
ARG, BrERYTODIES buptica N 2 B85 sris 0 tor iy e hen
ﬁ’ &g% 5%;@%%“95’\(%%{)% for rrhf %o téﬁ?ﬁ étgfr%ﬁfrﬁ*ktue&]mé added

oxycarbonyl a amoy| - -
n@c?ig L?Ohﬁﬁa’hﬁﬁu%wé@,'s&ﬁr@al ich 10wanum1ted with 2N H,SO; (200

t oxycar bonyl am no- 3- (4

mi?@ bmirti)én @(tﬁaciedMIttyEt%ethye ;ﬁt@ﬁwttacéwaf washebwia
s ﬂﬁ?@ﬁl@?&&%@ﬂg%#@ % %{pﬁbo&%%é\g%‘relﬂ%gé(ﬁ% ¢ Fllt{atlon and

ev%) agghl%rf]%ﬁ Béﬁvt\fll;da% g%‘%@éga%bwdﬂubnmh was Iposified by ﬂash

315 PCT/ USZOOS/Odg g t6
catumn obtematograriunieuest: EXARHegR COmRAHN ﬁ ‘Snﬂr Beg 70%)
a% ﬁred .ncluding but not limted to: Table VI. Mass
g BQSOMlt a for Sel ected Conpounds 5 Theoreti cal
g/l;zsuzfegMCgiZM/\éMsNz(M—H) 1 538 539 2 520 521 3 573
7 528 6 555 556 .
S04 D EderaButosasbangtAminpRceyle Bgisl methyr dStor. O

suspension of N-Boc-serine methyl ester (Cpd 15e, 2.19 g, 10 mmol) and EDC

~ (2.01 g, 10.5 mmol) in DCM (70 mL) was added CuCl (1.04 g, 10.5 mmol). The

reaction mixture was stirred at rt for 72 h. Upon removal of the solvent, the
residue was diluted with EtOAc, washed sequentially with water and brine and
then dried over MgSO4. 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, CDCl3): § 1.49 (9H, s), 3.83 (3H, s),
5.73 (1H, d, J = 1.5 Hz), 6.16 (1H, ), 7.02 (1H, s).

E. (Z)-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,
0.32 mmol), DMF (8 mL) was purged with N2 ) 3 times. After the addition of
tris(dibenzylideneacetone)dipalladium (0) (0.074 g, 0.08 mmol) and TEA (0.31
mL, 2.2 mol), 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 aqueous
NaHCOs, brine, and dried over MgSO,4. The mixture was concentrated to a

residue, which was purified by flash column chromatography (eluent:
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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

wG®s5a0035¥0. 2 19 633.2 634.0 20 599.3 600. 2 PRI/USBMS/®8339

635.2 22 634.3 635.2 23 598.3 599.2 111 WO

RIS OB B AP o =

B34 HONMR (360 MH D 98. e
V‘g’g%%) 30 6%10 3(681 2 5%@%%22% 213 (ggg 29%222%59)93383 (37

$3.37. 49&13 $97.36 (24, R4’ G N (z5 Mgz SAMISO-sip 8117.6625.7, 50.2,
Tich B déa, ?38 89373 188.8 133% 45 871644, To0.8%Ms (ESY)

(relatlve intensity): 349.1 (38%)(M+1).

F. (S)-2-tert-Butoxycarbonylamino-3-(4-carbamoyl-2,6-dimethyl-
phenyl)propionic acid methyl ester. Into a reactor charged with a solution of
Compound 15g (0.56 g, 1.6 mmol) in degassed MeOH (80 mL) was added
[Rh(cod)(R,R-DIPAMP)]"BF under a stream of argon. The reactor was sealed
and flushed with Hs, stirred at 60 °C under 1000 psi of H, for 14 d. The crude
product was purified by flash column chromatography (eluent: EtOAc:hexane
~1:1) to afford Compound 8¢ (0.54 g, 96%) as 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
(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)propionic acid. Into an ice-cooled solution of Compound 8¢ (0.22 g,
0.63 mmol) in THF (3.5 mL) was added an aqueous LiOH solution (1N,35

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 extracted with EtOAc. The combined exiracts were dried over

" Na»S0; overnight. Filtration and evaporation of the filtrate to dryness led to

Compound 8d (0.20 g, 94%) as a white solid. "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);
MS(ES") (relative intensity): 236.9 (6) (M-Boc)".

Example 16

109



10

15

20

40 530.3 531.2 41 445.3 446.1 42 563.3 564.2 43
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WaA 258703493, 2 47 479.25 480.1 48 512.2 513. 2PCHBS2005/008339

540.2 541 50 539.25 540.2 112 WO 2005/ 090315

PCT4 US 5 Theo i cal. r .
(MR 2 A8 o RS pEh R THIH bR Slimethy-
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601.3 602.2 65 422.1,423.1 66 463.3 464.5 67 491 Re
492.1 o~ 0

x o) @]
H,N >~ HxN HN
2 HN\BOC ~BOC
o) O
Cpd 15g 16a
OH
—————————— O
HoN HN
“BOC
0]
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 15¢g (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
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.

B. Racemic 2-tert-butoxycarbonylamino-3-(4-carbamoyl-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-
dimethyl-phenyl)propionic acid, racemic 2-tert-butoxycarbonylamino-3-(4-

carbamoyl-2,6-dimethyl-phenyl)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
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68 436.3 437.1 69 463.3 464.1 70 454.2 455.0 71

456.2 457.0 72 498.2 499.1 73 463.3 464.2 74 577.3
WOI®508903T5 555.3 555.8 76 513.3 514.2 77 525PrGI/52803008339

113 WO 2005/ 090315 PCT/ US2005/ 008339 Theoreti cal

R i b A P SR
B@ AAGInAtbci®T. 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 91 493.2 494.4 92 469.2 470.2

93 469. r4i@-i. M4sé %’fxe%tt%? Data 18P Stiectd dEémpounds

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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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
Wh28589B29. 2 103 536.2 537.2 104 510.3 511. 2PC/LUL200§2008339

2005/ 090315 PCT/ US2005/ 008339 Theoretical Measured

Cpd MW MV (M) 105 544, ih545.3 106 496.3 497.2 107

481.3 482.3 108 523.3 524NgordligAlsng 37510, sMeppYre
509.3 510.3.__0Rpd509.3 510 MW 509 3 510 11KWdHIH)
4974 1lo 436204 430.4 LLPOVB. 24 430.4 118 5b12
540.3 122 5212 52z, | 4rfee) DU AL R
26 633.2 634.0
27 580.3 581.1
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
38 446.27 447.5
39 450.26 451.5
40 530.3 531.2
Y 445.3 446.1
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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123 464 465 124 421 422 125 450.26 451.5 126 456. 23
A57.3 127 487.3 488.5 128 487.3 488.6 129 422.2

W@ 2856893180 450 451 115 WO 2005/ 090315 PCT/US2005/008339
PCT/ US2005/ 008339 Theoretical Measured Cpd MN I\/W
(M) 131 422.2 423.3 394..2 395.2 133
465.3 134 496.3 497.4 13&‘4&6“28?451 37 13 %ﬂﬁ¥n§d
496.4 137 .447CPpdasg 4 138 MW 3 527 4 139

654.5 140 462753%463. 4 1414&%317 489.16 142 éégé

451.40 143 44 448.4 14 2 420.3 145 4

477 2247246123%4%2 > abo 15000 5 ar1 oo
609.3 610.2

54 458.2 459
55 458.2 459
56 474.3 475.2
57 469.25 4701
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
64 601.3 602.2
65 4221 423.1
66 463.3 464.5
67 491.3 492.1
68 436.3 437 .1
69 463.3 ' 464.1
70 454.2 455.0
7 456.2 457.0
72 498.2 4991
73 463.3 464.2
74 577.3 578.6
75 555.3 555.8
76 513.3 514.2
77 525.3 526.3
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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

Wwa 165032905/ 090315 PCT/ US2005/ 008339  Theor et PCRIUS2005/008339
Measured Cpd MWV MV (NMH+) 158 468.2 469.4 159 496. 3

497.4 160 429.2 430.4 161 420.2 421.4 162 448. 3
449.4 163 438 24 439.1 16%988HC33 557 1 1gbleAshired
435.1 166_420Cpd 421.1 167MM9. 3 450.2 168MINAMH")
3033 172 49778 498 3 17347635 430 3 174 434983
33 A O w14 17 sohes
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
86 433.2 434.2
87 522.2 523
88 526.3 527.4
89 526.3 527.4
90 511.3 512.4
91 493.2 494.4
92 469.2 470.2
93 469.2 470.4
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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179 489.3 490.1 180 489.3 489.9 181 447.3 448.1 182
A447.3 448.3 183 433.3 434.2 184 433.3 434.2 117 WO
WQee50980815 PCT/ US2005/ 008339 Theoretical MeBETIUBLIS/008339
Cpd MV MW (MH+) 185 405.2 406.2 186 387.2 388.2 187
406.2 407.2 188 378.2 379,2 189 427.2 428 %446.3
447.4 191 418. 2 419.4 195°R[8NSal19 3 193 Migmsured
391.3 194 4060pd407.5 195 3. 2 379.3 196 MW (MH')

420.4 197 433.3.434.1 198 2 351.1 199 378,
379.2 202 391?@5392 203 3d§ﬁg3391.9 204 378.g4§?9
205 406.2 407 4R06 392.2 39 207 392.2 393.2,.208
205 2082 4 168 31963 4079

107 481.3 482.3
108 523.3 524.8
109 509.3 510.4
110 509.3 510.3
111 500.3 510
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
129 422.2 423.3
130 450 451
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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 WO 2005/ 090315
wWEANs8B0D5/ 008339 Theoretical Measured Cpd MUTING2005/008339

(MH+) 214 378.2 379.1 215 378.2 379.1 glg 4og.§

407.2 217 406.2 407.1 218 468 3 (69.4 21 .

4413 220 468.3 460 4 23hePIBNRA. 5 5 3@%@%?"%?

393.2 223 420004121 > 224 MW 3 421 1 225 MW (MH")

3093.2 226 539,540 227 539 540. 228 587 588 229 633
634 230 599.31339.8 231 51132.22513.2 239 617. %8%%8.2
242 563.3 564.332246 519.3 534 § 247 548.3 54953, 248
552.2 553.2

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

149 488.2 | 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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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
wab@sneBital Measured Cpod MV MWV (MH) 253 540rQT/B582002008339
254 540.2 541.2 255 554.3 555.3 256 529.2 530.2 257
543. 2 543. 260 542.

14.2 515.1,,262

2 9 2 543.2 261 2

528.2 529.1 266 512.2 513 heorefigakss > 536, oMeggured

556.3 557.2__26Rd525 2 526. 0 MWr0 511, 2 512, 2 MWAMH")

o18.3 019.2 2188289 > 500, #6675 255 2 260 2 3694

= H 2R Tl ey
160 429.2 430.4
161 420.2 421.4
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
171 392.2 393.3
172 497.2 498.3
173 479.2 480.3
174 434.3 435.3
175 484.2 485.2
176 4202 421.4
177 454.2 455.3
178 433.3 434.1
179 489.3 490.1
180 489.3 489.9
181 447.3 448.1
182 447.3 448.3
183 4333 4342
184 433.3 434.2
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282 569.3 570.2 283 541.2 542.2 284 555.2 556.3 120
WO 2005/ 090315 PCT/ US2005/ 008339 Theoretical Measured

W@pfd)SM\YsMN(M—H) 285 541.2 542.4 286 516. 2 5pFT1/0S2088708339
502. 2 503. 288 648.6 648. 0 289 695.2 695.7 290

545.6 048, 0 291 648, 6.6 526.3 527.4 293
562.2 563.2 294 562. 2 °9§B§§€6 8.3 569. 3Measired
538.3 633 8 28P9s13 2 213 7 Miks 9633583 gM\f!g(MH)
612.3 613.3 3p:608.3 609. 3,301 644. .
5152 5158 3399501 2 s02 #9985 617 3 617 8 4082
661.3 661.8 39g6566.3 566. 83898 661.3 661.8 399,
649.3 650.0 310 641.3 642.3
187 406.2 407.2
188 378.2 379.2
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 4204
197 433.3 434.1
198 350.2 351.1
199 378.2 379.2
202 391.2 392
203 391.2 391.9
204 378.2 379
205 406.2 407
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
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311 554.3 555.3 312 554.3 555.3 121 WD 2005/090315
PCT/ US2005/ 008339 Theoretical Measured Cpd MV MV

WO k4450903313 554. 3 555.3 314 554.3 555.3 315 PRIUS2005/008339
628.3 316 540.2 541.3 317 540.2 541.3 318 589.2

590.2 5 Biological Exanp .01, d receptor bindin
affinity of tgi aonpoundsH%%o?ﬁ{é‘%'r esent | nv&ﬁqsé'ﬁgd

was det ermi cording to MW ol | owi ng pr o MBY (M)

and the indic d results obt ai ned. 10 Ex Le |
Rat Brain Del tg{‘gpi oi d Rece\g7r 2Bi ndi ng Assay ,1
Wstar rats (1205250 g, VAFg#fgwrles Rver, Kin aéqn,
N.Y.) are 15 killed by cervical dislocation, and"
their brains r2t®ved and pl aggRi nredi ately i n4pre
cold Tris HCl buffer (50 MM pH 7.4). The forebrains
are separated 4tom the renetdf@r of the brain 4§7.4

coronal trans &son, begi nni orsally at the
colliculi ande% sing ventr t hrough the 469.4
m dbr ai n- pont i juncti on. di ssection, t
forebrai ns are honogeni zed i nb%i s buffer in a Jﬂ&'3

Teflon(r) gl aszp@0 honpgeni zgyg.3 The honbgenate jgg 4
diluted to a concentration of 1 g of forebrain tissue
per 80 nmL Tris224nd centri f ugd®.aat 39,000 x g f 4419
mn. The pellet is resuspended in the sanme vol une of
Tris buffer cAR%ining 5 nM3®SE 2 with several3%3.Ref
pul ses froma ytron hono izer. This parti C)f%a e
preparation i@gused for thg&@ ta opioid bindi 1-§
assays. Foll owag incubationpopid4h the delta 25

sel ective pepllzi de |igand -4%?!@/[ 3H| DPDPE at 25C4%1'?

2.5 hin a 9628581 plate 13222 393.2
226 539 540
227 539 540
228 587 588
229 633 634
230 599.3 599.8
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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WO 2005/ 090315 PCT/ US2005/ 008339 w th total volunme of
1 nm, the plate contents are filtered through Wall ac

wo Riosep3et B sheets on a Tontec 96-wel | harvesPEr/USIN&008339
filters are rinsed three tinmes with 2 nL of 10 niM
HEPES (pH 7.4), and dried.in _a picrowave oven m n
twi ce. To each sanple ar eihfofegnﬁaL of Bet apl yfe@sé'é'?ﬂt
scintillation ®pdid 5 (LKB) MWadded and anal YMdMil)a

LKB (Wallac) 1 BetaPlate ljguid scintillati
counter. The dég:g are used t%ioggl cul ate either 5%?—?2%
i nhibition corrﬁgied to cont r5)40 obi ndi ng (when o?hy a
single concentration of test conpound is eval ua ed)2 or
a 10 K; val ueggghen a rangesmf 3concentrati ons 5553
tested). %inhibition is calculated as: [(total
dpmtest conpoR6@ dpn)/ (toti9.8pm nonspecific 530.2
dpm]*100. Kd and Ki values_were cal cul ated usin

G aphPad PRI SM28&t a anal ysi 99+8gram The bi ol %g-@al

8
activity of th onpounds of present inventj S
shown i n Tabl eE6 1. 15 Exar%f%ﬁl a Rat Brain Dé??g
Opi oi d Recepto i nding Assayrq/ersion |a Male, Migyar
rats (150-250 g§$VAF, Char | Z%A%Qver, Ki ngst on, NY?
were 20 killegedy cervical sggpocati on, and t hsp9.1
brai ns renoved and placed i nmmediately in ice-cold
Tris HCl buffeR6§50 mv| pH 7B¥3.2 The forebrai nsShéle
separated from.ihe remai nder the brain by a
coronal transe€® on, begi nni$§§’§)- orsally at t he936.0
colliculi and sing ventr t hrough t he
m dbr ai n- pont i gggj uncti on. Z‘H%? di ssecti on, tﬁg7'2
forebrai ns wergggonogeni zed gz5 Fris buffer in asrg0
Teflon(r)-glass 25 honogeni zer. The honpgenate was
diluted to a c@WBentrati on od112g of forebrai nbt22sue
per 80 nL Tris and centrifuged at 39,000 x g for 10
mn. The pell@71was resuspe?®d in the sane vobtbe of

4
Tris buffer co ining 5 MV 2 wth several ief
pul ses froma ngyt ron honog%%ger. This parti cé?é e
preparati on wag-gsed for th ta opioid bindi
assay. Fol |l ow %Z#i ncubat i one%%ﬁ?vi th 0.1 nM of tﬁng
delta sel ectivezhi gand [ 3H ngdg.gi ndol e at 25C fgfg2. 5
hina 96- well plate with total 1 nL, the plate
contents were 2vVbtered througd.Rallac filter mabo9®2

sheets on a Tontec 96-well harvester. The filters were
rinsed three 12%6 559.2 560.2

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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WD 2005/ 090315 PCT/ US2005/ 008339 tinmes with 2 nL of

10 mM HEPES (pH 7.4), and dried in a m crowave oven.
waeooseashs sanpl e area, Betapl ate Scint scintilPEr/usmw05/008339

fluid (LKB) was added and the resulting radioactivity

quantified on a LKB (Wl l %1%35 Bet aPl at e Iiweui d d
scintillation counter. Kd rRIC3l es were asure

cal cul at ed _usi®@Bdt he G aphPadW PRI SM dat a_anMWs{MH")
program The bjpglogi cal actiyj of the conpoun f
the present izgénti on is sh ‘%\fw%l n Table VII. Egg?'r%l e
2 10 Rat Brai nggg Opi oi d Rec §r Binding Assayghlee,
Wstar rats (150-250 g, VAF, iarl es River, Kingston,
N.Y.) are kilpg@ by cervicagozpsl ocation, and BD8I1r
brai ns renoved and placed i mediately in ice cold
Tris HCl buffeR8850 mM pH 7648.6 The f or ebrai ns648.€0
separated from 15 the remai nder of the brain by a
coronal transe8®on, begi nni®P-dorsally at the 6957
colliculi and sing ventr t hrough the

m dbr ai n- ponti 2@61 uncti on. Zé‘i%? di ssection, t %8' 0
forebrains are nmogeni zed igyggis buffer in a gqg g
Teflon(r) gl as%g?hom)geni zer&al‘ﬁe honogenate is
diluted to a cpeggentrati on o$2¢.3g of forebrain BRgsue
per 80 nL Tris and centrifuged at 39,000 x g for 10
mn. The pell e298s 20 resusp@hded in the same ©6B&re
of Tris buffer_containing 5 MGl 2 with seve

brief pulses f#8th a Pol yt roné@é)?mgeni zer. This %%52
particul ate prﬁgér ation is %%ggtfor t he nu- opi 359.3

bi ndi ng assays ollowing in ion with the nmu

sel ective pepthgg |igand . abgsg 30. 8 nM [ 3H DAMGEE3818
25C for 2.5 hin a 96- well plate with total 1 nL, the
pl ate contents2ayve filtered 518.8ugh Wallac filténam
25 B sheets on a Tontec 96-well harvester. The filters
are rinsed thré®8times with 583.8L of 10 mv HEPES83.8

(pH7.4), and dgjed in a mecr e oven 2 mn tw,.e., To
each sanpl e aréész x 50 L ofé)&éapl ate Sci nt 6%'3

scintillation id (LKB) is ed and anal yze a
LKB (Wal | ac) 139@ Bet aPl at e ?‘?‘gg. d scintillati oﬁog%
counter. 30 Thggglata are usegyd @ cal cul ate eithgggqthe
% i nhibition conpared to control binding (when only a
si ngl e concent 888i on of test5tw@pound is eval uatléd
or a K; value (when a range of concentrations is
tested). % 124090 2005/ 0903281.BCT/ US2005/ 00833902.2

inhibition is cul at ed as: otal dpmtest c nd
aomy s (toral s 6115 ATy

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 5565.3
312 554.3 556.3
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nonspeci fic dpn)]*100. Kd and Ki val ues were
cal cul ated usi ng G aphPad PRI SM data anal ysi s
w@e@gngasts The bi ol ogi cal activity of the conpopemESwhs5/008339
the present invention is shown in Table VII. 5
Exanpl e 2a Rat Brain M I.0i d Receptor Bindi
Assay- Version 2a Male, W thafrorﬁgf;g'e(wo- 250 gm]e\ﬁﬁk',rejj
Charl es River.CRHngston, NY) MW e 10 killed BW (MHY)
cervical dislo ion, and theify_brains renoved
pl aced i mmedi a{i'g"y in ice- C%%?’Tri s HCl buffergggg’
mM pH 7.4). Thgyforebrains yere separated frog&t—,%e
remai nder of the brain by a coronal transection,
begi nni ng dorsgdsy at the oggptgculi and passi ng28.3
ventrally through the m dbrain-pontine junction. After
di ssection, th&16orebrai ns vie4®2honogeni zed in 5418
buffer in a Teflon(r)-glass 15 honogeni zer. The
honogenate was3Hfluted to a @Hhéentration of 1 g4bP
forebrain tissue per 80 nL Tris and centrifuged at
39,000 x g_for31® nin. The 9%#-Pet was resuspend®@2in
the sane volune of Tris buffer containing 5 nM Md 2
with several brief pulses froma Polytron honogeni zer.
This particulate preparation was used for the nu
opi oi d binding assay. Follow ng incubation 20 with 0.8
nM of the mu sel ecti vepldigaes EaithHAYE0 at 25C for 2.5
hina 96-well plate winh total T nL, the plate
contents were filtered through Wallac filtermat B
sheet ©piwid sedepiorehindibgvaTihityh af thescampolis 6 thegresertr e
rinsed threge times with .2 of . 10 nmM HEPE H 7 :
ke En bds detemines arsguie Bherplauily aibrgnuleand the
iRalcaRdcR LTS e WHitathbl! ation fluid (LKB) was added
and the 25 resulting radioactivity quantified on a
LKB (Wallac) 1205 BetaPlate liquid scintillation

counter. Kd and Ki val ues re cal cul ated using the
GraphPad PRI SM data anal yé‘%@g—?g‘gr am Table VIl rKisg*
rKi 8« Cpd rRabBrafeDelg OBicid Q@‘éebi@r%*iné‘fﬁ?ﬂs%a Ki *

(rM (nM (M (M (nM (nM 125 WO 20057090315
PCT/ US2005/ 008339 rKi 5* rKi 8*

Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, N.Y.) are
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
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
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
selective peptide ligand ~4 nM [PH]DPDPE at 25°C for 2.5 h in a 96-well plate
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10

15

20

25

30

Cpd rKi8* Ver.la rKi* Cpd rKi6* Ver.la rKi* (nM (nM
(nM (n M (nM (nM 1 13.2 1.1 146 2 147 3 149 4

waospo@1z1 150 5 630,183 1.19 151 6 1.7 152PCTUsH85/008339
0.43, 8 0.15 0.51 154 9 0.11 0.16 155 10 156 11

7t Ty o By S et somtets are g dRdibhinptec

fltefmat B dhedid ohZ) TBm18c 98vdibRam3ster0 Thé filferS@re Bn8&d three
20 166 12.03 0.07 21 167 10000 3.15 22 168 8867 5322

jrges gatmdoiooBE3 M AHERESIpHST 4).48d dried i a noigopvaveioven 2
tbh tige 1488 ch>ampie drk3 2988 [ FPof BetBlaté Scint scintillation fluid
(LKB) is added and analyzed on a LKB (Wallac) 1205 BetaPlate liquid
scintillation counter.

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
Kivalue (when a range of concentrations is tested). % inhibition is calculated
as: [(total dpm-test compound dpm)/ (total dpm-nonspecific dpm)}*100. Kd and
Ki values were calculated using GraphPad PRISM data analysis program. The
biological activity of the compounds of the present invention is shown in Table
VII.

Example 1a
Rat Brain Delta Opioid Receptor Binding Assay-Version 1a

Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, NY) were
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 the midbrain-pontine junction. After
dissection, the forebrains were homogenized in Tris buffer in a Teflon®-glass
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
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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ool boutferg gy A B etk GrioBalbd g S rgHipac
BRISM5d4ta amaly3tS3prgram? OTHe blologlcal activity of the compounds of the
present invention is shown in Table VII.

Example 2
Rat Brain Mu Opioid Receptor Binding Assay

Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, N.Y.) are
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
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
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 [PH]DAMGO at 25°C for 2.5 h in a 96-
well plate with total 1 mL, the plate contents are filtered through Wallac filtermat
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 L of Betaplate Scint scintillation fluid (LKB) is added
and analyzed on a LKB (Wallac) 1205 BetaPlate liquid scintillation counter.

The data are used to calculate either the % inhibition comparéd 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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228 27.8 0.35

Example 2a
Rat Brain Mu Opioid Receptor Binding Assay-Version 2a

Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, NY) were
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 the midbrain-pontine junction. After
dissection, the forebrains were homogenized in Tris buffer in a Teflon®-glass
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
with 0.8 nM of the mu selective ligand [P(HIDAMGO 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
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.1a rKip* Cpd rKis* Ver.1a rKip®
(nM) (nM) (nM) (nM) (nM) (nM)
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assay plate is incubated for 30 mn at room _
tenperature. A G-/ C 96 well filter plate (Perkin

WER0B09636005174) is pretreated with 0.3% PCT/US2005/008339
pol yet hyl enimne for 30 mn. The contents of the

assay pI ate are f e ed llll_Ongﬂ the it l(:‘l gﬂé
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recgqying no inhibitors. Nons | fi inding is

det%m ned in the presence of %A 1&'{}% abel | ed 0.44
ﬁq’ ndol e (Sigma #N1 15). Bi dd®yi c&2%ctivity 0.09

msatm? ed for select conpounds o1t heoprgsent

0.09
inveggion are listed in Table ggi bel ow, i nelugdi ng ?87

and, -opioid receptor binding as determ ned

usi Itohe procedures outlined 20 Tabl W11 cpa1

hKi14D* hKi  * Cpd hKi S * h Kizgs * (nM (m\a4(n|v902
41 3.6 115 321, 68 2 2.9 30.3 0.5 13167

118 24 316, 4 5.5 118 212 1. 5 3.9 119 > 000

18514% 2 120 740 20.8 7 6.8 1807182 25.3 O54

1221437 12.8 9 10.9 123 84 47 30332 WD 2005/ 096815 12

PCT{AJ52005/ 008339 Cpd hKi 8+ Cogb ki 8% hKi * (n
(nl\ﬁfnm (nM 10 15.5 124 L hAyB, Do ‘57

* 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
opioid receptor (Perkin Elmer #RBHOMM400UA) are homogenized in assay
buffer (50 mM Tris, pH 7.5 with 5 mM MgCly) using a glass tissue grinder,
Teflon pestle and a Steadfast Stirrer (Fisher Scientific). The concentration of
membranes is adjusted to 300 pg/mL in assay buffer and 100 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 concentration. The ligand, *H-Damgo .
(Perkin Elmer #NET-902) is also diluted in assay buffefto 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 60 uL of 3.6 nM ®H-Damgo. From this
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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
waz002093181 675 3.1 18 1.7 132 166 19 18. 2 1BGI/U8R05/008339

11.5 20 63 134 463 121 21 37. 6 135 1040 7 22 -200

136.160 6, 2 31
plombasale 58 thgS tepsiian b tiesasial Bal gty entanes,
n*?’@u ﬁ@até54'h%- a?ssagcbl% i$ 4cushitdd for Bh alQodrﬂi‘l‘eﬂ?brétui?e A GF/C
. 145 267 O 146 71 34 19 147 241 5

9ﬁ4weum$er Petes(RerkivElower #6905184) ipoaretreated with /93%52
pfjr%étgggnﬁgeiap %& 3%115 é%gg 984@@]0%%5% %ésa)l Blaqg %r& fll’[él:bd
through the filter plate using a Packard Filtermate Harvester, and washed 3
times with 0.9% saline that is 4°C. The filter plate is dried, the underside
sealed, and 30 pL Microscint20 (Packard #6013621) added to each well. A
Topcount-NXT Microplate Scintillation Counter (Packard) is used to measure
emitted energies in the range of 2.9 to 35 KeV. Results are compared to
maximum binding, 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
VI,

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.

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.
Membranes from Chinese Hamster Ovary cells expressing the human delta
subtype 2 opioid receptor (Perkin Elmer #RBHODM400UA) are homogenized
in assay buffer (50 mM Tris, pH 7.5 with 5 mM MgCly) using a glass tissue
grinder, Teflon pestle and a Steadfast Stirrer (Fisher Scientific). The
concentration of membranes is adjusted to 100 pg/mL in assay buffer and 100
uL 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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WD 2005/ 090315 PCT/ US2005/ 008339 Cpd hKi 8 * hKi *
Cpd hKi 8 h Ki  * (nM (nM (nM (nM 43 6.9 157
WO10500812. 2 44 8.7 158 >10,000 0.23 45 1.2 REDUSHIS/008339
8.6 46 35 160 >10000 >1000 47 22 161 >10000 >1000

kot 8 e OS5 R oS gl

d§7€§00in36953a bufferdo BhM 31d akeEofid D6 wéll i&ﬂwdlbditdrﬂo 285
1.8 191 >10, 000 56 225 65.3 192 0.62 57

wlmonﬁenemateo@ncwn 76 the pramix plase, HO1lL obthe16 ognlpound is

b WP b of b7 - Bailaud o s b gy piptG £ L i

t%@n%f&?éd i3the asdayBldiccoifiaidity thelmeftbranés,Gn duplicaté’ The
438 4.5 206 275. 68 59 0.6 207 132.2 69 27% A} 4 6208 _
assay p’yqjegg incWpakeshfor-30 min at room temperature. A GF/C 96 well filter
plate (Perkin Elmer #6005174) is pretreated with 0.3% polyethylenimine for 30
min. The contents of the assay plate are filtered through the filter plate using a
Packard Filtermate Harvester, and washed 3 times with 0.9% saline that is 4°C.

The filter plate is dried, the underside sealed, and 30 pL Microscint20 (Packard

. #6013621) added to each well. A Topcount-NXT Microplate Scintillation

Counter (Packard) is used to measure emitted energies in the range of 2.9 to
35 KeV. Results are compared to maximum binding, wells receiving no
inhibitors. Nonspecific binding is determined in the presence of 1 M
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.

Table VIII
Cpd hKis* hKip® Cpd hKis* hKip®
(nM) _ (nM) (M) (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 6.8 121 182 253
8 2.5,4.4 122 107 128
9 10.9 123 84 47
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WESN58B005/ 008339 Cpd hKi S* hKi * Cpd hKii* hRCT/USION/008339
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228 15.9 0|660722 12 91]@ 273128 2 5.4
0.25 239 9 9509242 .35 948 . 46?395
278 7.8 25822 96 14.6 @17 257 3126 97’]66 3 19.82 260
0.58 98 54] 48 261 2. 58481'3 127 710 47

14 4.7 128 58
15 285 129 25.3
16 16 130 712 1.6
17 2.2 131 675 3.1
18 1.7 132 166
19 18.2 133 108 11.5
20 63 134 463 121
21 37.6 - 135 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 1.6
3 19 144 251 1.3
32 6.8 145 267

33 6.9 146 71

34 19 147 241

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 1.6 155 345

42 5.8 156 380 0.59
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menbr ane s ensi on was,4 honogeni with a Po ron
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300,
52 66 12.1 166 375 0.39,0.5
53 96 13.1 167 4.2
54 172 1.1 190 285
55 44 1.8 191 >10,000
56 225 65.3 192 0.62
57 2.2 0.66 193 >10,000
58 70 8.5 194 103 0.13
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60 114 2 196
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4 102 0.57 210 0.29
72 71 1.03 21
73 151 1.9 212 55
74 63 9.8 213 >1000

134



centrifuged at 18,000 rpmfor 20 mn. The pellet was

saved in a tube and 10 Ml assay buffer was added into
wo b@souises The pell et and buffer were m xed w POT/ES2005/008339

Pol ytron. 20 Incubation procedure The pellet nenbranes

(20 pg/n+—)—we1ee~|eeei—neuleat—ed W +Hh—SPA{(16——gin)—at

25C for 4Xpdn ihiKitde hKbpy buf fE€pd ThKiSPA h5Kig/ nl )

coupled with nenbjane 0 pg/nm) wa en [ bat ed
Wi th o.&w%@ﬁ%&‘%e AR 1 G

cont ai ni ng 750 pI\/IS(BDP i 2ot al voRdde of 200 pI29

| ncreasi ng,25 ntra i,ons of ée%ptor agoni sftés wer e
used to sti Iat 358] PyS 13 2005/ O90§1

PCT/ US2005/7q0833§3.5bi nd{.8g. The R46al bi ndi ng was
tested in eaﬁgg aggni sts ang? ific binding
was tested’i"n t gres 10 pM H abe GIPyS. The
data were 79nal yred on a7Top couatler 89 a 53.98e % of
Basal = (stj peC|f| 100/(basal 5N0N
specific). tB0EC58(5\§§?I ue re cal at ed usi ng1§;\ Prism
program Emrrpl e1%.710 Del7ta Opi o220Recept or F@W¢t i onal

Assay. , BI n Assay ,.,,n NGLO8- 15 [

I\/lenbranes %ﬁersn 0 ?e%gratl onzafl nenbranes %

' NG108- 15 &3 | rTeqrﬁor ands6fer e pul2Based from ABpli ed
Cel | Sci enggs géRockyl I | e, MD) ) mg/ m of nmenbrane
protein suspende in 10 MM TRI s-f‘-‘n’é pH 7.2, 2 nM EDTA,
10% sucr os@5 I\/lerf‘dﬂaﬁ1es ﬁére mal nﬂaﬂneoﬁhﬁ 4- 8G65A
portion (1gd) of ded into 1Q col d
bi ndi ng assslagy buf er The assay gafgfer cont ai ne%lr1 50
20 nM Tri s,87pH 7389 5 MA.6Hd 2, 226 nM Nad , 1.9%v DTT
and 1 nM EGEA. The merrbgagne susp i on was homem zed
with a Pol ytron ?or 2 t?#es and %?Zntrlfuged at 3000
rpmfor 1088 n. 198 sup@2nent wa22Bhen centrifafed at
18, 000 rpmdqpr 2 pell e s saved i t ube
and 10 ni zgs,ogay %;ug:‘ er a-\/\b’g\s addeg :gﬁto t he turb11e23l The
pel | et and Yuf fertSwere #4iBxed wit 234 Pol ytron. 2%

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 14.6 9.7 257 3.4
97 6.3 19.2 260 0.58
98 54 48 261 2.58,1.3
99 193 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
107 584 295 273 325
108 433 235 274 >1000
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I ncubation Procedure The pellet menbranes (75 pg/ nl)
were preincubated with SPA (10 ng/m) at 25C for 45

worRewsiopn3the assay buffer. The SPA (5 ng/m ) corgi/@82005/008339

with nenbranes (37.5 pg/ nl) vvas then incubated with
0.1 nM [ 35S}—6FPyS—inthe—30 s
cont ai ni n@CPA0 hKIGDP hKi ot al v6pdmehKﬁ 8200h|d|(n

I ncreasing con rati of receptor wer e
bi nding wat09estdd i n t&& absent 2§§on| sts andzn%
specific M1¢li ng4ag@s 134 WO 20080890315 3.8

PCT/ US2005 833 t est in the esent 10 p

unl abel ed tflzgy §Or% g wer e a%gf—ty—zed—eﬁ—a—%e&p-
counter. D2 AnABYsi s %5The fol | owi ng paraneters were
cal cul atedi1960 Stinul ati @ = (test conpound cpm -

non- spec:lle cpn)4d< 100| Basal cpm - non-specific
cpnm . 10%—|£—4HH+—E+—H—9H—?§6%H—HCU' i = +rul ation by 1 M SNC80 -
%timulati on by 1M SNC80 in presence of test
conpound) x 100 / (% Stinmulation by 1M SNC80 - 100) %

of Basal = (stimulate - non specific)*100/(basal - non
specific). 15 EC50 val ues wekamplg sul at ed usi ng

G aphRad Pris 7 20 £€ t . 3
Funct DERaIONBELReCHARR  Erbidraititsriy TASIGTEren Blagiay Assay in
hMOR cel | menbr apesy. pYetsii Mentangs, "G/ MR cel

menmbr anes wer e purchased from Receptor Biology, Inc.

(Baltinmore, MD). About 10 ng/ ml of nenbrane protein
%s susEenged in 25 10 MM TRIS-HCl pH 7.2, 2 mM EDTA,
a suspensi on kept on ice. One m of

menbr a ﬁﬁ%enm%ge%%ﬁe %Bmwatébﬂdfr&% R%%é%to*?%lﬁﬁigy, Inc.

cont al ni ng
(Bxeimode, MD)DTT raghinl df mMrEiBé'We pﬁ’cbtelmmmnmldedsnsﬂbrrﬂ\ﬂ dmRIS-HC

15000, BN Aot rBUOMEE Auper nat ant was then

cent 1 iergsdnad w@re }ﬁalﬂ%néd?m ﬁf-QPCZ 0A ‘EbﬁlonT(”IemB%f' rémbranes

was resuspended assay buff
was added into 15 mL cold b|nd|ng assay buffer The assay buffer contained

50 mM HEPES, pH 7.6, 5 mM MgClz, 100 mM NaCl, 1 mM DTT and 1 mM
EDTA. 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 mi
assay buffer was added into the tube. The pellet and buffer were mixed with a
Polytron.

Incubation procedure

The pellet membranes (20 ug/ml) were preincubated with SPA (10
mg/ml) at 25°C for 45 min in the assay buffer. The SPA (5 mg/ml) coupled with

membranes (10 pg/ml) was then incubated with 0.5 nM [**S]GTPyS in the same
HEPES buffer containing 50 uM GDP in total volume of 200 pl. Increasing

concentrations of receptor agonists were used to stimulate [**S]GTPyS
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with a Polytron. 138 WD 2005/ 090315 PCT/ US2005/ 008339

The nmenbranes were preincubated with wheat germ
wa@o@bvidmi n coat ed SPA beads (Anershanm) at 25CPE¢DUS2065/008339

mn in the assay buffer The SPA bead (5 ng/ nl)

coupl ed_ nmenbr anes.. [, i

tiiRo0. e e buyicd prs Biehih tiE eBt Bl AR b Bospeciti

Hth&ifgRead festté@tn t‘h@"ér@genﬁ’ﬂ ﬂPEM nnlbbae'a GPP9SCEnS Hatsidiere

test “conmpound; this unnodul ated binding is considered

armlyzeghon av{fcnmcamiarst stinmulated binding rising to

d evels significantly above this value. A range of
entrations of receptor agonists was used to

sti mutiad ey, df@%ﬁﬂé’tlrﬁhl@@é D%o@@b&lﬁéﬁﬁbow@bal - non specific).

non-specific binding was tested in the absence of
E@ﬁﬂlvgl{uesrwm%@%@ulﬁg&d psingiengrigretprediamt i on i ncl uded
10 pM 10 unl abel ed GIPyS. Conpounds were tested for
function as antagoni sts by evaluating their potential
to inhibit agonist-stinulated GIPyS bi ndi ng.

Radi oactivity was quanti fE¢hsB e Packard TopCount.
The foll ow ng paranmeters were cal cul ted 15 %

fto |0 rrm(egau @plwotd Reesptoc Gopotiens 4usay: rﬁor?]l@ﬂiﬁ’mgfiladlagnéssiy
asal cpm %, nhi ion = (%
stinmul ation b)F/) q%i@%%el%pﬁﬁngfz?, VerggquM SNCSO(

in presence of 20 test conpound) x 100 / (%

mieY¥n & SNC80 - 100) EC50 val ues were
i 6 tra phPad Prism 25 Biol ogical

act i VNG/108ets oele membraﬂes awrequirghasetsirom Apeligsk €k Sciences
R € SN Nl LBl e s

B3 790212 i FEOTAT P0oes ks e set of experiments using
t he ‘procedures outlined above. 30 Table IX 139 WO

2005/ 090315 PCT/ US2005/ 008339 -DOR GIP- DOR GTP- DOR

e e R AT B8R Ny v
Was added_intBSERbh| ¢aldAsinangvabsaytalffey.2 T@@maybuam ayntdined 50
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.

Incubation Procedure

The pellet membranes (75 g/ ml) were preincubated with SPA (10
mg/ml) at 25°C for 45 min in the assay buffer. The SPA (5 mg/ml) coupled with
membranes (37.5 pg/ ml) was then incubated with 0.1 nM [*°S] GTPyS in the
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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No. EC50 (nM EC50 (nM) (% 1) EC50 (nM (% 1) % of
Basal (% 1) 1 88 22.10 4 46 66.12 5 >10, 000 47.12 71

W@ 2@%/09815>10, 000 94.03 1.2 13.95 9 3.4 67.13 RAI/0SHI05/008339

59.70 17 1.3 68.64 2.5 8.71 18 >10,000 100 18 1.0

7 5420 > 0 78074 29 > 7 8 >10, 000
tEsiptig Berdsctat o By GnizBeghids RIS Johddafweik aalized on a
$6p 3budt4. 35 717.59 13.20 117 37 816.16 3.31 122
278.08 41.93 130 16 866.39 1.62 131 99 391.98 28. 64
146 27 740.77 2.79 147 51 779.35 1.00 149 44 753.53
égggégé&g§49 476.63 53.35 151 350 606.38 24.19 155

Y95 14.32 163 21 1286.00 1.00 164 2500
1077. Dhe folWingd paradétekd Svbré @alculdted166 21 1448. 00
1.00 166 71 1425.00 1.00

% Stimulation = (test compound cpm — non-specific cpm) x 100

(Basal cpm - non-specific cpm).

% Inhibition =
(% stimulation by 1 pM SNC80 — %stimulation by 1uM SNC80 in presence of
test compound) x 100 / (% Stimulation by 1 uM SNC80 - 100)

% of Basal = (stimulate - non specific)*100/(basal - non specific).

ECsp values were calculated using GraphPad Prism.

Example 7
Mu Opioid Receptor Functional Assay: [35S]GTP78 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
10 mM TRIS-HCI pH 7.2, 2 mM EDTA, 10% sucrose, and the suspension kept
on ice. One mi of membranes was added to 15 ml 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
at 18,000 rpm for 20 min. The pellet was reéuspended in 10 mi assay buffer
with a Polytron.
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167 780.00 17.00 170 115 1031.00 26.00 173 147.00
85.00 174 20 864.00 42.00 175 471.00 53.00 177

WG2W500323. 00 178 1059.00 10.00 181 1304. 00 BRCDOS2008M8339

1091.00 6.00 183 2320 962.00 27.00 184 862.00 13.00

P/ ULTORETERESES st teibibal EHRM AN i, agquinia oated
SPR kRl SMBAMEFERal) e i250C o el noin I T axssdyi eFdrd The SPA bead
bi ndi ng MOR GIP binding Cpd Assay vl Assay v2_ Assay

(2mgé sy caupled sagmbmressdp pdl nal3 seye then NoubBESOW(th )5 nM

BB slsay butehp Tt basobbindinss 1het Shincopiags ipthe

4l gl R oanPato R ittt gl Blisggogipyed as
NE633EhEyadist Glimwuaed3indiag. ikihdl tdieveBGog Sificddt, aifove this

1.00 ,207 8.65 432,.1160 40.00 , 207 12 1183. 00 :
valde 4 Asrafige 0 d‘@ncehtrat}ons o’P receptor agonlzsts was used2 t%) sqgnulate

[**S]GTPyS binding. Both basal and non-specific binding was tested in the
absence of agonist; non-specific binding determination included 10 yM
unlabeled GTPyS.

Compounds were tested for function as antagonists by evaluating their
potential to inhibit agonist-stimulated GTPyS binding. Radioactivity was

quantified on a Packard TopCount. The following parameters were calculated:

% Stimulation = (test compound cpm — non-specific cpm) x 100

(Basal cpm — non-specific cpm).

% Inhibition =
(% stimulation by 1 uM SNC80 — %stimulation by 1 uM SNC80 in presence of
test compound) x 100 / (% Stimulation by 1 uM SNC80 — 100)

ECs5p values were calculated using GraphPad Prism.

Biological activity measured for select compounds of the present
invention are listed in Table VIII below, including - and p-opioid receptor
functional data (%l and EC50), as determined from a single set of experiments

using the procedures outlined above.

Table IX
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209 295.00 10.00 210 414.00 10.00 211 371.00 10.00
214 26000 295.00 3.00 215 1060 606.00 1.00 216 16
WwWo2es50M315 00 217 82 599.00 1.00 218 20 599. ORCT/USINO5/008339

219 3560 611.00 1.00 221 308
495-00—1-066—224—163—694-001;

427.00 13.00 223 56
00—225—219665+061+066——

226 >10,000 19.71 227 >10,000,66.56 60.8 36.00 230
48.93 POR STPr DOB GTP2 DORGHB()MOR QTP MBRGTP 47 01 4. MORGTP
21. 30 2biridirw141'?i89ing48 b'm“@%. 7'gndi2‘gg é’isrz’@?‘gmhaﬂsozsﬁui al:gi:lln31
243 ?M—‘%z’* yY24@ . )1§ 2 ?oo 3 (%VI)
13.1 154 00 3. 48 38800 2851910, 000 89. 19 13 ' 29. 40
141 D 2005/ 09031516PCT/ UBR05/008339 DOR GTP- DOR
GTP- HOR GTP- MCROGPP MOW.GIP |MORIGTP  7.87
8 >10,000 94.03 1.2 13.95
9 3.4 67.13
14 0.6 59.70
17 1.3 68.64 2.5 8.71
18 >10,000 100
18 1.0 7.54
20 >10,000 78.74
29 >10,000 79.05
48 >10,000 108.36 2.2 24.53
50 1.4 60.27
51 27 66.04
75 14 65.35
114 35 717.59 13.20
117 37 816.16 3.31
122 278.08 41.93
130 16 866.39 1.62
131 99 391.98 28.64
146 27 740.77 2.79
147 51 779.35 1.00
149 44 753.53 1.00
150 49 476.63 53.35
151 350 606.38 24 .19
155 150 655.93 14.32
163 21 1286.00 1.00
164 2500 1077.00 1.00
165 231 1182.00 1.00
166 21 1448.00 1.00
166 71 1425.00 1.00
167 780.00 17.00
170 115 1031.00 26.00
173 147.00 85.00
174 20 864.00 42.00
175 471.00 53.00
177 625.00 23.00
178 1059.00 10.00
181 1304.00 1.00
182 1091.00 6.00
183 2320 962.00 27.00
184 862.00 13.00
190 3830 109, 194 70.00
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bi ndi ng bi ndi ng bi ndi ng bi ndi
bi nding Cpd Assay vl Assay v

ng bi ndi ng MOR GIP
2_ Assay v2 assay v2

W@e®apooses assay vl assay_vl No. EC50 (nM EC5PCT/nN00%/068339

1) EC50 (nM (% 1) %of Basal (% 1) 257 7.4 48.88 3.9
10. 96-260—>10,-000—100-971+- 5289261213604 17
5.88 267 6 31.76 269 86 21.18 48 1.00 270 1000 63.51
56 6. 61DORBIP3 DOR GZP2BORGTHP- 3M08§TP2MP%%P000 84. 5MOR GTP
288 >10, bjpding 4. Hindingg Bmdmgzoa '%'ed s % o BETP a';'s":';"%
52. %\ (néfm (}%s E(gi)L Bfgé ‘?ifaazsa (%)
15. 482 30176510 000 109,56 2.6|76. 20 303 95 233480039 30.00
1. 00193309 23.0 47.00 310 3920 51.00 311 1.02%840Qo 54.00
312 8.7 38900 313 5.03 49 50.6 29.00 316 24598.00% 1.00
Exam®be 8 I n Vivo Assay-Stresg-i nduced Fecal Catgft 34.00
(fecmwe outgaut for | hr) 5 This assay eval uat es2a.dte 1.00
fecajg7out gug i n novel environpent-stressed 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 1.00
207 8.65 432, 1160 40.00
207 12 1183.00 21.00
208 475.00 1.00
209 295.00 10.00
210 414.00 10.00
211 371.00 10.00
214 26000 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
219 3560 611.00 1.00
221 308 427.00 13.00
223 56 495.00 1.00
224 103 694.00 1.00
225 2190 657.00 1.00
226 >10,000 19.71
227 >10,000 66.56 60.8 36.00
230 48.93
239 >10,000
242 >10,000 91.45
246 0.3 47.01 45 21.30
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 4.15 24.00
253 1.35 52.00 251 28.00
254 6.27 62.00 316 42.00
255 13.1 54.00 3.48 33.00
256 >10,000 89.19 13 29.40
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Example 8
In Vivo Assay-Stress-induced Fecal Output (fecal output for I hr)

This assay evaluates the fecal output in novel environment-stressed
mice to that of acclimated controls.

Methods: Aduit, 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
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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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
WG200309819 14.1 7.6 361.5 194.9 53.9 58 30 2.BCTUS2085/808339

304.3 169.6 55.7 75 30 3.1 9.1 6.4 293.5 206.5 70.3

75 30.1.9 3,9 1. . -

PoRsatbaiple Cades withitiists (3 e dnd wallh A . thefydgetiure
r§SM30rh2 Bick Wefe Ferd@2eBfrdfvth8irtonde cagesand.isdiviBiually housed
10.3 335.9 264.1 78.6 143 WD 2005/ 090315

P2 cospisiisx B0gansleepar 4P contalfades. seviPRed witha Wigswesh

% . 04
ST R 1 SR BTyl roel
eMirdndehl. Riddward ahowed 4tcéss & BodehdB@aterGdlih. glusing

232.0.128,0 55.2 90 30 _3.1 12.9 10.3 416.1 332. .
asaiiaation 1 The cgher 9roups, of rige WErgGgiones! et gcgimyted: or

Siertt iginbodiyh, BReged kg rilpHBstlateBanc
VBhitl®.dr t8&Tcdinpdudnd vads intragasticalty administered byzgalintubation
in 8% anehytgelliosg. Mibggiors Aofvetiiresd to bt Seyy prtp? during
5540305 Ghrtprdyadybes, Aol iof FQofdg  wol o
nbrBadalitnated @8lrasses!) 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
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,
which were considered significantly different when P < 0.05. Data is shown in

Table X, XI, and XII.

Table X
Fecal Output (# pellets)

Cpd dose 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 3.3 304.3 143.5 471

55 30 3.9 14.1 8.3 361.5 212.8 58.9
57 30 3.9 141 7.6 361.5 194.9 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 3.9 14 206.7 73.3 355
78 30 3.6 7.3 3.3 202.8 91.7 452
79 30 3.6 7.3 71 202.8 197.2 97.3
80 30 3.6 7.3 5.5 202.8 152.8 75.3
80 30 3.9 13.1 10.3 335.9 264.1 78.6
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194 30 3. 785IZ Q 6. 2 53/8. 4123d§7 $944. 322496 1163 7 1é6.9
9.2 378.4 348.§,65. % 5 19q Lol 9. 57al7 3 86@16 3907k
45.3 199 g 10.5 @8 433708 §6. 7 12699 10553, 8
13.1 10.8 284 82 20 330 16319. 5 2,3 287,8,
70.7 24.6 206 544 6263 6 28
10 5.6 9. 3. 33 57?3% : 1 2o0
168. 8 64. 9%8% 057112 25
207 10 2. 5 3 4641 4M1'g2. 5041 - 3

91. 4 207 ﬁ 3 §013. ®%. 4 8%1. 49434, 374@ 6 3Z‘f61 10

10.3 4.9 6. 13436, ﬁ747. 691218830 23%7.90.5 ¥4B 3889?94
137.6 35,497 223030 F.3 4.8.%. 04854. 376.60.7 068 2 352
10 3.6 6.903.53091. A.D7. 21580, 73422528923, 1 498 7. 3227
154. 3 23419315201 1743 \WO22D051000903186.7 139.7 79.1
PCT/ US20056D08389 Tabl e %0 Dse- depeadent 229use 87.3

Fecal Pel liei Ogpput 7Test #H.0f pall et1s3. 60.8 42.5
112 30 7.2 103 7.2 143.1 100.0 69.9
114 30 7.2 103 7.8 143.1 108.3 75.7
118 30 5.4 120 7.2 2222 1337 60.2
133 30 5.5 124 99  220.0 180.0 81.8
143 10 3.7 136 9.1 367.6 245.9 66.9
143 30 7.5 92 52 122.7 69.3 56.5
144 30 3.7 136 11.5 367.6 310.8 84.6
178 30 3.2 88 55  275.0 171.9 62.5
192 10 5.4 125 105 2315 194.4 84.0
194 10 5.4 125 118 2315 218.5 94.4
194 30 8.1 11.0 42 135.8 51.9 38.2
194 30 3.1 48 49 154.3 157.5 102.1
194 30 37 140 62 3784 167.6 44.3
196 10 3.7 140 92 378.4 248.6 65.7
196 30 1.1 95 43 8636 390.9 45.3
199 10 2.7 10.5 9.1 388.9 337.0 86.7
199 10 3.8 13.1  10.8 3447 284.2 82.4
205 30 3.3 95 23 2879 70.7 24.6
206 10 3.8 131 86 3447 226.3 65.6
207 10 5.6 94 83 167.9 148.2 88.3
207 10 7.7 13.0 5.0 168.8 64.9 38.5
207 10 5.7 128 6.6 2259 116.5 51.6
207 10 2.9 128 53 4414 182.8 41.4
207 30 3.5 3.2 91.4
207 30 35 130 64 3714 184.1 49.6
216 10 3.6 10.3 49  286.1 136.1 476
218 30 27 105 3.7 388.9 137.6 35.4
223 30 3.1 48 50 154.3 160.7 104.2
224 10 3.6 69 35 191.7 97.2 50.7
225 30 3.1 48 7.3 154.3 234.7 152.1
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Cpd NES No.

Tabte XI:sD @%d@wnéem ossa% h'§9'.‘3 Quipu

control NES (%ctrl) Conpound (ng) 0.3 0.5
1.0 3.0 5.0 6.0 10.0 30.0 75 235.7 93 2.7 8.3 307.4
W@2®559B138. 2 97 6.1 11.6 190.2 14 7.5 3.5 97rdr/8SH05/108339
210.4 9.1 10.4 2.3 102 5.3 10.7 201.9 6.9 4.5 2.22
114 3.4 10 294.1 9.6 7.7 5.4 200 3.556 8.8 247.5 8.1
8.2 5.8 20752114219211.412492074886
179.2 9.4 8.

4.2 5 Table Xl1:

7.6, 7.5 5.5 3.5 207
Ei@szL?e?z

Dose- dependent Mouse Fecal Pell et

Qut put Test: @Guipeletsl Results Cpd No. Conpound (%
control) Cpapound (% NE®ES.|I3 0.5 1.0 3.0 5.0 6.0 10.0
30.0 0.3 BloScdntfbl3NES5.(% @] 10. 0 3Gompyund(ng 188 1
100 93 229.6 203.7 119 74.7 |6B63 27539, 880 5 6.0610:0 30.0
123.0 57 19 64.66 30.123597 189.6 216.7 48 90.1 103
22.77 1023132 84839 42004.5 42.06 26.2/7 114 B&2.312
226.5 159 &6 B/ 54118004827.18 230.6 163 92.05 935185
65.91 21%7 2Q7g 2 388. 8296424 100 104. 4142.98 1994 287
8 179.2 13§56 509 189 7%0Pd 6.9 45 222
114 34 10 2941 9.6 77 54
200 3.556 8.8 247.5 8.1 82 58
207 52 114 2192 [114 12 4.9
207 4.8 86 179.2 9.4 8.6 6.7
207 34 10.8 317.6 75 55 35
207 36 6.5 180.6 7.3 48 3.4
224 22 9.6 436.4 76 7.2 4.2

Table XlIl: Dose-dependent Mouse Fecal Pellet Output Test: Computed
Results

Cpd
No. Compound (% control) Compound (% NES)

03 05 10 3.0 50 60 10.0 30.0/03 05 10 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 84.9 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
207 202.8 133.3 94 112.3 73.8552.31
224 345.5 327.3 190.9 79.17 75 43.75
Example 9
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207 220.6 161.8 103 69.44 50.93 32.41 207 202.8 133.3
94 112.3 73.85 52.31 224 345.5 327.3 190.9 79.17 75

wWda 200309005 Exanple 9 145 WO 2005/ 090315 PCT/US2005/008339

PCT/ US2005/ 008339 In Vivo Assay: Stress-induced

Vb oth Sassnk el it A TrRE TR SR PR Ry time tost)

Ch1 mce ave. w. -30g. Procedure: Mce vvere housed
in LAM under _12h/12h |ight/dark 5 cycl e, Xbﬁ\qa
ad | iMethodsi tTé‘eo%W”I?éfF geed imthesgivdins Are ma ﬁ& dgice, ave.

vﬁssbﬁge%rbé’ecﬁ 18 &%'Wé‘%tr‘?cgfseﬁg ;r]mrm?qb ‘?ﬂlfgﬂt/dgrk

groupTwer e |nto Vi wre ITES

oyele $ood)&cwatée ddfm»oobamde vay defare the lexpeiments,dhe meiced
contr ol this new e

T N EN T S A
lﬁ&lﬂ}ﬂuﬁouse d’n@%l’? ﬁgﬁcéﬁ(%ﬁg@ébéso Ipﬂ&/l@éd’ﬁfdd@ﬁ@ Nat& &¥P6. The

Wer e es were transported
gquoticeded eontoolrgrand wasniai this mew kevirohment fmg1531 Bihrs prior to

h
s g thiedeat: U e dRuBtik RiRet i MR at T ea i °°
é)?\%h%tél%}%hﬁgﬂlvéb Houbellih hofe @m%bs Wwede bﬁn@rﬁ@ﬂted to

e 30 mnutes before carmne (a red vital %/ .
pmaedm@s@oman@ semairhin heligoaes ergenynilitbpstart ebthe tramsit

AT 2Bl bPeRe Bkt e g dodl Ao B oRRonds Hbume
rRAMAIRS sbRStaHt 8BCH rmgmso@ &y Wtyasesral gavdge 80\minutes before

envi ronnent cage. our ‘after adm ni i ‘taj on of

GR{MinG 63 rachuital abve thpbdo% nobhaysithesdrug inggpropgdies of
(E)I-chr?é%g% a(ﬁhn‘?&gr&og{]& ml?r(ﬁf"c%r%ﬂ%r iRad. B?r n{g‘rﬂﬁlééﬁﬂ’ése) After

Wer'e exam n or 'the presence o ne- d
thieecanmirieemapkemivas adfitistered eacknecuse was placed in the novel

car.m ne- cont ai ni ng fecahﬁé)el | et at.the end.of

h
eRIoNTIt cagsr PR haHRARBS dmNisFAtRNSOf %ﬁfawa%otﬁgﬁﬁ??hpe"et
@ﬁtgu%fzé‘a&%mﬁﬁs Vet corddy. NAt bﬁ‘e Houtf fiévakelneféaftdr the fecal

post carmne adm nistrati on,
péilethecee emamimecibr the rpsesen@emfrqaalmmne}ﬂyeh Therraueber of mice

B elerataa oA salan g Bt Pt 4 the et fonbn i pest
or |ﬁ§ %Hgvﬁh@{ra@én (AFé%nrfe'cBRfé%Phntmalﬂrrﬁé@hbd Rixafste@ chtfime in a

as a stressor (RS = restraint stress),
fechl peVeaﬂ doyhe eod mﬁ@risrs. nosheaiminieadiaistiadigs, whisheveppccurred

f5 rstt1 A va?%lnt of s novel environment stress (NES) paradigm is to use the
same procedures of dye and compound administrations, but to use restraint
(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 XlIIl. 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
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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time). Data is shown in Table XIII. The original data
are quantal, i.e. a nouse in the treatnent group

weraosm903ds d, or did not exhibit entire G tracPCt/DaI095/008339

(excrete colored feces). The nouse entire G tract

é%n icherenihe fola oA el eiutfsS % B s iehidb i NES or
@ DX stisvddlingFalfecdnt rol (vehicle only), or in
m ce that are exposed to NES or 146 WD 2005/ 090315

PCT/ US2005/ 008339 RS, in which cases the data are

.Ie ﬁed as % of the vehicle treated NES or RS

Data is shown in Table XIll. Table Xl Il Muse
entire @ tract trahsist ehstCl tabBGinBitdestVEG T- NES or
MEG T- RS* MEG T- (MESIEer MEGITNES o MEGIT-RET Tfntl re G
MEG T-RS entire de doseMBGHNES ansit 6 r 0

transit ocspci No. (ng) lEﬁereG'c%"REélr SI% GI% snrtul:e
7 0ol s 0o 75 Mg o sy o Beengs

P.O 103.% 27® 20 FP.OO. 112.5 289 20 P.O. 14. 1 5100
RS = restiBai nt3Gtrepss. NES =Bhovel environnent stress
Exanpl e %g 10 fgm \/ | . Assay: Upper G tieact transit

l\/bt hods 7Ehe agy §)oused in these studiges were male
m ce ave1 SOg Mce were ho;dsed under

12h/ 12h |7ght/88rk é’yoc food & water ad 100

242 20 p.o. 100

261 20 p.o. 103.6

270 20 p.o. 112.5

289 20 p.o. 14.1

* RS = restraint stress; NES = novel environment stress

Example 10
In Vivo Assay: Upper Gl tract transit

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,
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
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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lib. On the day of the experinent mce were assigned
to experinental groups, 15 including one vehicle-only

w@e@apoErEontrol ). At 30 m n before adm ni straPCDOSHD5/008339

carm ne dye, aninmals were dosed with vehicle or
o2 hiesti
(ARl B YR ISy e I WRT % 14) 1R estne
siaioht &tfledt wdlhoot Stfatdmnge Thé etahiengthsofiatestiabtamelrthe length of

h d
SRt iotelihe TR mesred i Sf 3 Elguhadhe petpan of the
tpserd8i frasiedverWiich tiahsi WaUrcﬁ:cgrreHrétcfbllb\%nS Ltengﬁ)n of carmine-

i nduce a, novel environment stress

dved intesting)i(batabiength of indestinedlex 18P %auppdri GEttansit. The data

REAYRRA wef BrfEhichl R QEERET) PBEREHH sxmressas ang of

é’cﬂ&ﬁdl0%&1@0@%%2@0\5&@@%3@@&%@%@{% Roé &8 WRe means
the nesentery divided in order to he I ntestine

‘é’?FeaP%ﬂﬁ'd%feF’I sgnificapiyndiferent rV\Q'tQIhPng .OPnDatatialpresanedh in
Pholknggst i ne and the length of carmne-dyed intestine
were neasured in order to determ ne the percent of the
upper G tract over which transit had occurred as

| {(Length of carm ne 5 dyed intesti ne)/(Tot al
l ength of intestine)}l x 100 = 9% u sit. The
data expres v PR G Lralt é {] ) and
data expressed as % of ¢@leserol. St atpperia) $rangiNOVA
with the Tukey- Kr &@8Nomodmahoc fouta and(hetahs  wer e
considered significantly @pfferent when Pr.%x 0.05. Data
is presented in Tabte Xl \go 10 pabl e X VzMpuse Upper
G Transit Test se U%Q)er € tg@gsn
No. (ng) route(%ctél) 83 77.3 30 P.O
37.3 18 10 P.O. 99 0P.&%69.9 %%5 p.0 94.2
18 25 P.O 83.0 181400 P.©O. 41pP®- 18 30920 37.5

18 25 p.o. 83.0
18 100 p.o. 412
18 30 p.o. 37.5
18 30 p.o. 53.1
48 30 p.o. 102.1
75 30 p.o. 71.1
75 60 p.o. 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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18 30 P.O 53.1 48 30 P.O 102.1 75 30 P.O 71.1 75
60 P.O 56.0 75 100 P.O 45.6 227 30 P.O. 93.9 256

wa@eoos0e03189. 7 261 30 P.O 87.7 270 30 P. O 9BCBHBUSRA8F008339

30 P.O 66.4 289 30 P.O 76.4 315 30 P.O. 94.5

200%{3 és%er & Egcsjr%%g%gs r%\teﬁgéod W&gt ]l\ﬂée%/\gctrodes in the

nSUYcReY SathkYarit@ddr abiRhingl Wall h Didfentibe of aadetsaddlonibdalloon,

muscles of the anterior abdom nal wall. Distention of
using abaeastatoapparatis) evoked insrerses ipdhe SME rgppuiinggthat are

SHPAEHRS SRET, Sl S 2B e

SERITIRIGY Wolls afeesimSsai isnadrainigiered! toche sobdrt (Higure 1).
zynosan is admnistered to the col on

Aats) withi1 0 hoeF VigEeroruptaE deeRRIISGS f ééé '@ﬁ%@q distepding

Peithet 40 Chvdpre R e B E B AN s Pt

at repeated distentions of 40 nmHg 10 adm ni stered at
30 ng/ kg, i.p., blocked the hyperalge3|c response to

col orect al l.

(P gramBound teif Btate it et RiefbhSBragTARRN,

a@ﬁﬁlh}é*téﬂéd@‘t JohagieRpY misckeid ﬂhbmyp@vagesmrlespcbnsdw’@ colorectal
kappa opi oid receptor can be_determ ne ¥ }ég

hadlopo gistentipn follownthayraosay (E:Elé'r‘?)?@é@d H'8scribed in

S. Guliani, A Lecci, M Tranontana, C A. Maggi,

Rol e of kappa opioid receptors in nodul ating

chol i Ties ggonistic br:blelsagonrstrbrm:tlmty ofither compelirdof the invention

a%g!bgegpgé op?oulj (r)gcep or tt:an be dﬁetern%gled]b s1<nos\avsn‘gm%trgo'\clps for
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, 985-9 (Nov,
1996).
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149 WD 2005/ 090315 PCT/ US2005/ 008339 WHAT IS CLAI MED
IS: 1. A conmpound of Fornmula (I) 5 RLRR RB R6 R/ N

WO2R5/09B45 L Ra"N 'Rb  Forrmula (1) wherein: 10P®I/UBH05/008339

sel ected fromthe group consisting of hydrogen,
Cl_6al kyl, cycl oal kyl, heterocyclyl, aryl (CL.6)al kyl,
and heteroaryl (ClL_6)al kyl; wherein when Rl is

WAETYS (HIAIREDKS! . phenyl is optionally fused to a

1

sel e

trifluoronethyl, and ca

heterocyclyl or cycloal kyl; wherein when Rl is

Cl _2al kyl, said Cl_2alkyl is optionally substituted

W th tituents independently
ét(gecgn‘?%ré ?Eé%%égﬁ consi sting of Cl_6al koxy,

aryl, cycloal kyl, heterocyclyl, hydroxy, cyano,

am no, Cl_6al kyl am no, (CLl.6al kyl ) 2am no,

trifluoromethyl, and carbexy;Rand fg#ther, wherein

Cl_6al koxy, aryl, cycloal kyl, heterocyclyl, hydroxy,
cyano, am no, Cl_6a|ky|§€v @Rb(Cl.GaIkyI)Zanino,

oxy, wherein the cycl oal kyl
and heterocyclyl of Cl1_2al kyl and C3_6al kyl are 25
optionally substituted with one }o two substituents
i ndependent |y sel ected fF¥M4YIAdDgr oup consisting of
Cl.6@”&¥gm.hydroxy(C1_6)alkyI, Cl1_ 6al koxy, hydroxy,
cyano, am no, Cl_6al kyl am no, (Cl_6al kyl)2am no,

when Rl is C3 6al kyl, sais (-6t KW is optionally 20
substituted with one tojt hge styents
i ndependent |y sel ectﬁﬂ/\r\r\gcﬁgme gf oip consi sting of

tri f IRlds egteictad fromethbagrgup aonkisting ©f Aydwoesaealyl,
Cl1. 6al kox

cyeigaa\wl?nglérogysc?yl, aryl(C1.¢)alkyl, and heteroaryl(C1.¢)alkyl;
wherein when R’ is phenyl(C1.6)alkyl, phenyl is optionally fused to a
heterocyclyl or cycloalkyl;

wherein when R' is Cy.0alkyl, said Cialkyl is optionally substituted with
one to two substituents independently selected from the group
consisting of Cq.salkoxy, aryl, cycloalkyl, heterocyclyl, hydroxy,
cyano, amino, Cq.salkylamino, (C1.salkyl)2amino, trifluoromethyl, and
carboxy;

and further, wherein when R' is Casalkyl, said Cs.salkyl is optionally
substituted with one to three substituents independently selected
from the group consisting of C+.galkoxy, aryl, cycloalkyl, heterocyclyl,
hydroxy, cyano, amino, Cs.salkylamino, (C1.salkyl)2amino,
trifluoromethyl, and carboxy;
wherein the cycloalkyl and heterocycly! of Cy..alkyl and Csz.salkyl are
optionally substituted with one to two substituents independently
selected from the group consisting of Cyealkyl, hydroxy(C1.s)alkyl, C+.
salkoxy, hydroxy, cyano, amino, Cq.salkylamino, (C1-salkyl)2amino,

trifluoromethyl, carboxy, aryl(C4.¢)alkoxycarbonyl, C1.salkoxycarbonyl,
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WD 2005/ 090315 PCT/ US2005/ 008339 am nocar bonyl
Cl. 6al kyl am nocar bonyl, (Cl_6al kyl)2am nocar bonyl ,

wapasamisndsul fonyl ; furthernore, wherein the cRCT/osiokyh08339

and heterocyclyl of Rl are optionally substituted

ith . bst i ' dgnt | :
G BaRe AR PBRRCREL oAb Gshrony.
hydr omélﬁ.‘a a&)mbkmfé)lnygll Ea: kgxy, hydr oxy],CI cyano, am no,
ClL 6 am no a am no, ri
car_bguv eEnYS; EYP%?'QI"Q@W@PQ?BWWPC’ he! er@ﬁ}'ﬁmfﬁf %%:,mtlonally
ani noc aé&?ﬁlﬁhted%ltﬁ 6h5¥6 Wb '%GQ%QQHYQ lnd?pen?ently selected from

y onyl; 710

(CL. 6al am nocar bonyl, am nos

furt her th groummrsmlngrm‘ @taa]lkyda,rthnexﬂC@a)a}lkylp@ﬁ tdlboxy,

of the substi tuent.s

heteroaﬁlqu(oc’ﬂ %X%%}ﬁm'ngré @%F H’Z&nq’ y(¥311§ﬁ{1]<¥[)ﬁrﬂtn@d

with on

el oot o M RrRER et oo D RS o ikoxycarbony/
hydroxye@ﬁnﬁc)asrbbmﬂ Cl_e6al koxy, 15

O i TSRS oo

to tvvo substltuents i ndependently selected fromthe
group consisting of Cl_4al kyl, Cl_4al koxy, and ]
car bdugthetyete atherein thetasylayythgieroas | n@rélpwqf%pe R

& ootk staSi ot g  Cop atP B BTSRRI SaH ar@Bpihally

5;3 FEYF'SQB‘SWi@GWﬂﬁF@EH@ﬂWee Rliﬂchrubvsylﬁ@hés independently selected
al kyl am nocar bon ryl ani nocar bon

Co_ 10ar yiom e asmp@ﬁas'rsyn@ 3 ahGoa bvléayqlquméae)m@y{, %brsalkoxy,

C1 4al k _ .

C. 1_261' ?g&/)g\giig:gﬁtqlkyl Iy% oafiG o%%/lgg{rqzo ny{oaﬁ,ﬁﬁé%@@éryl

Cl. 6al kﬁpﬂanbMWbstﬂJieGaﬂnﬂybnaltdnbmyIsabshttuenmﬁndependently

?glnggﬂz;gogn %&\%ygbgrgoﬂgc hg% #ﬂr@ﬁ@h C1.4alkoxy, and

L f L UOTORRIY LycibBikll; HRIABBY AR, . iloRy dhéRsaryloxy;

provi de than o stituent i§
sel ect eaytloathyldwy; hgtesagyaylozy; samlmg, 6.salkylamino; (Ci.

g 18:: éé&cﬁ@? ‘tha&WC&?%gﬁQh gegﬁ}l'lkﬁi’%@chl\'h one

to two g F%}Fléﬁ#r%lia‘ibé’ﬁyl* Gg%@maﬁmc&wm@hﬁwmem O daht is

group cohsisting of CI koxy, and

car boxy om@oatbyasuwltuwﬁt\wtmcgmwv ‘or S48y rasbpnyl;
heterocyclylcarbonyl; carboxy; Ci.salkoxycarbonyl; C4.
salkoxycarbonyloxy; Ci.galkylcarbonyl; Cisalkylcarbonylamino;
aminocarbonyl; Cq.salkylaminocarbonyl; (C1salkyl)2aminocarbony;
cyano; halogen; trifluoromethyl; trifluoromethoxy; and hydroxy;

provided that no more than one R"" substituent is selected from the

group consisting of Cg.10aryl(C1.s)alkyl; Ce.10aryl(C1.¢)alkoxy; Ce.10aryl;
heteroaryl optionally substituted with one to two substituents
independently selected from the group consisting of C1.4alkyl, C4.
salkoxy, and carboxy; cycloalkyl; heterocyclyl; Ce.10aryloxy;
heteroaryloxy; cycloalkyloxy; Ce.10arylaminocarbonyl wherein Ce.
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wo o@spho3its optional ly substituted with car boxyPGF/US2005/008339
Cl1_4al koxycar bonyl ; heterocyclylcarbonyl and

E%?LQS‘%’J&@X ; OX WR%Y@gbf $@yﬂ&%?&ﬁ{<&’ b @kox&g:arbonyl
6) al kyl het@foc@@h}lmwh;ﬂCén&)’t@'té‘mbyclwbxy ein t he

C6- loaryl group in the C6-1oaryl-containing
substituents of R2 are optionally substituted wth

Che I8 YSRRHRIL S HERE RANBGRATPBIY caRbRCIDNSTIC
5 hydr OXy@)gll@mdﬂ@s 1g‘éryﬁ@|1 k)dliayh no, (Cl 6al kyl ) 2ami no,
am nocar bon

O harom e et SoR In Bedoasanioaniiningsybstituents of R?
br ono, & %gﬂ)t@{aﬂg‘a@%mt@d‘q/gwdrfé %"(W@é]ﬂ%@m}’entéﬂﬁhependently

wher ei n and oal ubstituents of
aryl ar eelepteddlmhltyegn@m conmetﬂng of Cmeaiwl: Sxypalkany riydroxy,

el oct BRIl Loher Y agige. Srfiocafiarn €

t fce &hloro,
10 SVSheggg‘aalﬁygamr?oca%&?\wk@%a&y%aﬁmidc@&@éﬁ%%;awElﬂncoe; oro

and R 5bramg, ’ralﬂlomn%thyu angdrifluerosiethaxys angl, ydeseindhe Co-

f th

b2 o ceRUATBLE PP Attt o e arbioPyBhdts hstiuted
and O anth"_h)@rd»%/ %ehm@t e dlkgantihe, @ @alkybsaming, bngrydf
N-O and C-0 R3 is one to two substituents

i ndependent I y seI ected fromthe group consisting of

Cl- 6aj ky| " Xl 68NN, a-2, a-3
15 L 0N it b DL b kg O Mo b, 22,2,

het er oagnd( C1- 6) al kyl , het eroaryl (C2-6) al kenyl

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

RS
N N - N R3 ?e‘ VY
e e LT :
/}—?Rs D——?R3 I\:——G N:F’N
, and R
5
a-1 a-2 a-3 a-4
20 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;
F-G is selected from the group consisting of N-O and C-O;

25 R3is one to two substituents independently selected from the group
consisting of Cyalkyl, aryl, aryl(C+.s)alkyl, aryl(Czs)alkenyl, aryl(Co-
s)alkynyl, heteroaryl, heteroaryl(C+.¢)alkyl, heteroaryl(Cz.¢)alkenyl,
heteroaryl(C.s)alkynyl, amino, C4.salkylamino, (C1alkyl)2amino,
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het eroaryl (C2_6) al kynyl, am no, Cl_6al kyl am no,
(C1-6al kyl ) 2anmi no, 152 WD 2005/ 090315

wWEANS8B0D5/ 008339 aryl am no, het eroaryl am noPCT/US2005/008339

aryl oxy, heteroaryloxy, trifluoronmethyl, and hal ogen;

wh t h t I

e o e boter R, G Bt Hgrgmety
aryl (C2q ,@dﬁb}@g@m , heteroaryl (Cl_6)al kyl,

het er oaryl (C2°6)al kenyl, heteroaryl (C2. 6) al kynyl ,
aryl amno, heteroarylam no, aryloxy, and

R A R R R e T
i ndepen%an@i )érﬂ]‘l@d);%)bk@nﬁlr @nglcctbee)alkynyd hetwoanyl(@g oylkyl,
Cl_ 10 obal ky droxy(C 1 6al k

C6 1oarpemarw}(§m@alkerwds rmamrx @zea@yav'ka amino,

C6_1oar I f )
001021 fbtor Gyl 8o L TRAGNE Mo dlflionaly
C6_10ar ylisstitoted wigh enedo yivafiuom sulastituents or one to three

Cl1_6al kyl (C1. 6al kyl ) 2am no. "

car ngy%/@gsm Eg‘g'l‘@yl‘%?ﬁ’ i e%tl&ae,,%%%d frem ¥ FAUPLBBIRNg of Ci-
Cl_6al k 5

Cr e ORGSR RS PR, CorantCe
6al kyl ) atkiaxyc & hearyll, Ce1oaryloxy, heteroaryl( 1-e)alkyl, heteroaryl(Cs.

ko ey FErSRa by, Cbsiailo” Refkroarytamino,
Cl_éal kéhﬁh%f@mélkyla@nﬁa @@;J,@élkméawhbowb@ny(me)alkylammo

prOV|ded no nore than one such substituent on

the ar ybathomeﬁasalﬁvlparw,|erﬁaﬂf0XRQa"b§n§bICe1et ed from

0,20 R bt Sk . .

het er Oagmkyl%n‘ﬁhabébﬂonyh etaﬂm@(m &)@kymhboarsbonyl cyano,

het er oar yl het er oar yl oxy Oaryl a

het er oah@lagen Uiﬂl&ﬁ@mﬁﬂ’é/r' éf‘ﬂU@Pr@hQW rpﬁ’ﬁi('io’dh Garlkyfsulfonyl,
of aryl %ﬁg;@{lﬁgél RRIRANE! B That n8nSlthiaKlords Such

opti ona stituent selected
from t heubstitaent @nme atyil og heferhalqlﬁ pationcafrRbisyselected from the

(Cé;‘zgr%;.%;5;33%'.n%afmg;&gﬁ&wa&'yr&maryﬂwalkoxm
(CL.4)al epag\dagcaéma?ﬁg (! fa‘ﬁ#l.“ﬁélbkd’é HENORAIRY Meteroaryl,

aryl, ary ter oary am no,

aryl oxy hetmber;dm)yIQ);myarylaminocmetE)raaMBmmO; 30 and
het er oaryl (CL. 4) al koxy; 153

and wherein Cysalkyl and C.salkyl of aryl(C+.s)alkyl and heteroaryl(C.
s)alkyl are optionally substituted with a substituent selected from the
group consisting of hydroxy, carboxy, Cqsalkoxycarbonyl, amino, Cs.
salkylamino, (C4.salkyl)2amino, aminocarbonyl,
(C1.4)alkylaminocarbonyl, di(C1.4)alkylaminocarbonyl, aryl, heteroaryl,
arylamino, heteroarylamino, aryloxy, heteroaryloxy, aryl(Cs.4)alkoxy,

and heteroaryl(Cq.4)alkoxy;
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WO 2005/ 090315 PCT/ US2005/008339 R4 is C6_10aryl or a
heteroaryl selected fromthe group consisting of

wo ewoglososthi enyl , pyrrolyl, oxazolyl, thiazolylPCT/US2005/008339

i m dazolyl, pyrazolyl, pyridinyl, pyrimdinyl,

Dama k¥ Goyb AR e St R 1B BRI o

benzoxagfiémjl, pyars|y BQJaZQthmlaz@Iyl iraldazplyl, pyrazolyl, pyridinyl,
i soqui nol i nyl and qui nazolin wherein R4 |

S
opt | onapwm@u@élt pYraeiyl, w@wyém@lm@lwh elolipyly benzofuryl,

bstit
conei st DEGnichll SR HEH itz [0 BRhISIHE, |
arglng %m@&tlhyﬂ qmthnybisdqﬂnolm@ibda%@b)@mzohml
al kox ox en
gs) AT Ryhergim, niﬁp @3/ ly %ﬁ ithig ﬁyost%é%ﬁ Rongyhsfituents
bstit f
! ambel SEbeltbtiy 88lBd @@f*ﬁyﬁé‘éﬁ Sanpisting of (Crjalkyl
f used SOerhmwmlhshttﬁedawlm amingg ﬂawlkylwhmgenr (Ch.

' | f ;. ani |
&1 6ot kA RaBine St RRRr AP RE S Btk phenyC:.
opt i Onakj%yﬂé?%h%éheWh‘é!rélh @marbqk I@oﬁﬁbhé(llyaéﬂmltut@d with

(C1_ 15 6al’kyl ) 2am no; (C1 )2am nocar bony
wher ei naguHeo; qmn@&ad@membe h@tﬁoawl(%mialkylmr@@nyloxy a

het or ocBR et BaneToRR ReitRablyc 8 Hél gl dinosuifonyl;

menber egoriyiAmiR? aefiRbeamongl; 01%glkylaﬁmaacairbonyl wherein (C.
heterocyclyl is attached to the car boné carpon via &
1

ni t r ogen) 2y if ORtgNAYsUbSHiUtgA Wih 3RO b 1aRlksYlsHNEHer

shery! RSN RIS SIS s e
hal ogen pptigaally, sutmstituted vith arymm>@1 satkytarnihexl of (@1. no

25 Gal KyPHARIOP: RRICTOBMGA PoRM ATy 2 57
fornyl a@/ﬁggﬁﬂnﬁd@gggﬁ %Plﬂmmgt ifphiy 551 H&éﬁfé?/@ﬂ/ﬂs attached

(C1_6al ony erocycl yl carbonyl ;
hydr oxy fo tree banbpnylor:arboptvmglmtrmgematoem ;azarboxy; or cyano; and

Tt ogeTBrSi e Aneryl odenad rbari iRt G BbpS- i

consi st Kve: Yafidh | |
2005/ 0988 959‘%'&{? L%dssggg%? 3%‘%‘38‘5%““ Y€1.5)ahbxYthalogen, cyano

amino, or hydroxy;

provided that no more than one R*! is Cy.salkyl substituted with G-
salkylamino or (C.galkyl)2amino; aminosulfonyl; formylamino;
aminocarbonyl; C4.galkylaminocarbonyl; (C4.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

consisting of hydrogen and C4.4alkyl;
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"R6 is hydrogen or Cl1_6al kyl; R7 is hydrogen or
Cl 6alkyl; 5 Wand Rb are i ndependently selected from

wo b@sgeoup consi sting of hydrogen, Cl_6al kyl , PE&rusS2005/008339

Cl_6al koxycar bonyl ; alternatively, when Ra and Rb are

each r ;than hydrogen, Ra and Rb are optionally
taker‘:gi§z1 {Q@%ﬂ %‘yehs%qﬁﬂ’ ni trogen atomto which they
are both attached to forma five to eight nmenbered
m)noc%cllc ring; 10 L is selected fromthe group

consi tISrli‘ngﬁgQﬁ orC168@YIN( Rd) wherein Rd is hydrogen
or Cl _6al kyl; and pharnaceutically acceptable

enanti omers, diastereoners, 15 racemates, and salts

t her RFfand?RP Bhe ilepeadeniy sélectesi fron thbeyreim cBisisting of
sel ected fromthe glr oup .consistin

C1 Fﬁ' lkW rogep) CasalkylaPRYIC1-caHPXME @Paarﬁ?t%%gaetﬂf’ely, when R®
4 I b f
2) 20 1, and R VAIB"E difie; ek nBfcudl? Al K aRObblisHaIRftaken

opt i onatdgetsemwith the adirogehratonmetotwh ichitieey Rﬂﬂboth attached to

substituents i ndepe ected fromthe group
consi st FQTQ" afivego e %rp%erqd? MONGLYSIIC i onal Iy
substituted with one to t wo substltutents

i ndependent|y selected fromthe gr consi stin 4
Cl. 4dl isyselected fRBN 4B Koup cmfdstmgo y S, aadtb\wa/?whereln R%is

Cl_4al kgoxycarbonyl; €1 4al koxycar bonyl oxy;
am noca?‘%é?ﬂge,n %\{éﬁ‘ﬁﬁ%’l am nocar bonyl ; C3_
6cycl oal kyl ami nocar bonyl ;

hydroxy(Cl 6) al kyl am nocar bonyl ;
10ar ya nbbampagauticaler eaqape@al;lgar yANandiogare onaflipgtereomers,

subst i ty%%%%\{ bgﬂg%ngwer%f Cl_4al koxycar bonyl ;

het er oc dyanod, "hal ogen; 30
trifluoromethoxy; and hydr oxy; provided that no nore

than one R11 is  heteroaryl (qpti,onal S stl ut ed
ZNith B compokpdeef giainyl Wh§[ﬁ$'§ﬁ1t'~‘é|§ﬁ{e§ ot fom egrOUp

55 3@%@%@%@@?@8%/‘%@8?%@%@%‘%@ eteL e

car bo4>§alk9r Cl1_4al koxycar bonyl ; or

heter Oﬁgrelx | Ceaa%?amj ‘heteroaryl portion of aryl(C.4)alkyl and
heteroaryl(C1.4)alkyl are optionally substituted with one to three R
substituents independently selected from the group consisting of C4.
salkoxy; heteroaryl optionally substituted with one to two substitutents
independently selected from the group consisting of Cy.salkyi, Cs.
«alkoxy, and carboxy; carboxy; Ci4alkoxycarbonyl; Cq.
salkoxycarbonyloxy; aminocarbonyl; Cq4alkylaminocarbonyl; Cs.
scycloalkylaminocarbonyl; hydroxy(C+.s)alkylaminocarbonyl; Ce.
10arylaminocarbonyl wherein Ce.1paryl is optionally substituted with
carboxy or Cq.4alkoxycarbonyl; heterocyclylcarbonyl; cyano; halogen;
trifluoromethoxy; and hydroxy; provided that no more than one R"is
heteroaryl (optionally substituted with one to two C4.salkyl
substituents); Ce.10arylaminocarbonyl wherein Ce.1oaryl is optionally
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3. The conpounds of claim1l wherein RL is selected
fromthe group 5 consisting of C6_10aryl (Cl. 4)al kyl,

w@yeosapesys (CL_4) al kyl, and furanyl (Cl_ 4) al kyPCT/US2005/008339

wher ei n _10aryl, pyridinyl, and furanyl are

C6
OBt ol KRR A e IR o oup
consi st ihreger@f;% |C§ad y; tetrazolyl; carboxy;
ony

Cl1_4al koxycar am ‘nocar bonyl ;
Cl1_4al kyl am nocar bonyl C1. 3al kyl ani nocar bonyl ; C3- 10

Rk ESAPLRERA RN g i st om e g

10ar yt@rmmntgedsfo@g%brw@malkyloﬁyﬂxﬂlawc1 h)alkyptanli‘ﬁirdaryyl(&
substituted with carboxy or Cl 4 ylcar bon

mor phoplkyl: 2haTey Gomgryl, Bytid, A Sierplionally substituted

‘ t r if \Hﬂﬁ AreiBaMe RET onﬁ%nﬂj@‘dﬁﬁ@*ﬁ@ﬁﬂ% Loapy %rﬁjtﬂe group

["oaryl am nocar oun

‘ cI ai ncdnswte‘r@fnCRaalksxyseét&az&yi tarboxy;hE- :;Hlbm»g/carbonyl;

o St s E A .
and fé{f@l Sl}ﬁérﬁlﬁb@a‘r&ﬂﬂ}l %’ﬁﬁ?ﬁ% Barindtapbeny IIG

t hree trtuents in selectedfrom?he
gr oupmzt)/lamnmmbmrgyl Mh&mmfﬁé, foaRy is opiucvrwdlMs;ubstltuted with

hydro %Poe%{/% Qa %9“‘;%%%2’8%% Iq'|ycrrphol|n-4—ylcarbonyl cyano; halogen;

C6_10ahy biflohematRaay: Cf)r%ﬂé@'tﬁat%mow@ﬁé{ﬂl ohé R" is Cs.
optionally substituted with carboxy or

C1_4aloropgaénasanenyl. nor phol i n- 4-yl car bonyl ; chl oro;
fluoro; trifluoronethoxy; Cl_ 4alkoxycarbonyl and
carboxy; provided that no nore than one R11 is C6- 25

4. oar Yhamorswamaersficlaim 1 Wersiards Iséﬂadbéd érloai thd group
wherein Rl is phenyl nethyl, pyridin

f ur angPMEsng of RiRRMA(CGr-kWy PYTIipYI @i ﬁylkme flutﬁ%% 3)alkyl;
Subst uen{*‘sd e SRR o8, R gffpnalyistitutad with one
consi & thnge &' swtbétmu@fntstlmdemmjeﬁltly selected from the group

(3 y P ORRUIEn oy 59 K SEtimainy s covelesgaminasassens

PCT/ b

pheny T AGA By HRoe o o STapeeabery wherein Co.
subst idanylésl owtlcbrhellyastﬂmtijutedwwﬂmcﬂrbnxﬁ oy Caaalkonytarbany;

car bo}ﬁ{qjgrﬁQllrbgTyggqorggnﬁ ﬁllo é‘ﬁloro rPrnélluoromee’choxyl;"?lii' s a

subst
salkoxycarbonyl; and carboxy; provided that no more than one R" is Ce.

joarylaminocarbonyl.

5. The compounds of claim 1 wherein R is phenylmethyl, pyridinylmethyl,
or furanylmethyl; wherein phenyl, pyridinyl, and furanyl are optionally
substituted with one to three R'! substituents independently selected
from the group consisting of methoxy; tetrazolyl;

cyclopropylaminocarbonyl; (2-hydroxyeth-1-yl)aminocarbonyl;
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5 group consisting of hydrogen, Cl_4al kyl,
hydr oxy(Cl_4) al kyl, and

W@ b@sphBEL. 6) al koxy(Cl. 4) al kyl ; wherein said pP€nys2005008339

optionally substituted with one to two substituents

I ndependent | ed fram LSLin :
1. saRYTCR ARy SRyl o R e e Phghy 1€ oBlionail
chi or QubdbitRe8 with’ éérbé%;%tﬂhdlin-@pl@aﬂﬁbnyl;_ and carboxy.
trifluoronmethoxy. 7. e conmpounds of claiml wherein
R2 is a substituent selected fromthe group

onsi-§; r : . _ .
S onpotlitE8nPouns of BRMRET Bnifed W ¥ kisybatiion] BBlectad from the
9. Thgrouprgomsisting @f hydeodenl Chetiet, hydrawy (G4 alked,JandLO.
The conpounds of claiml wherein A-B of a-1is

sel ecRRNY(ComalkWFouldkVio consisting of N-C and O N

11. T, : | ' v Ty i

N GRRTRS Rl ORIl el e Wi g Sutstuents
t wo sinepéendenttyssetécted depe tide gtdup sensistingdoff € psalkeCq_zalkoxy,
group,_cpnsi stin f Cl | kyl , hal ogen aryl ;

eher hVATaRYICYPBO,fiiorsin5hIOy0 SR8t aomaty oBd o

thr eeyifgRsThéthegpt s i ndependent |y sel ected fromthe

group consi sting of hal ogen, carboxy, am nocarbonyl,

Cl_3al kyl sul fonyl am no, cyano, hydroxy, am no,

1.3 |l am no. a a , 1. No
Formo b SOBPORNGR R pither Bhien I Bty stitred from the
subst glouprdchsistingeieiydesdery an@ioaghkgl.f rom t he group
consisting of Cl_3al kyl, bronpo, 157 WD 2005/090315
PCT/ US2005/ 008339 and phenyl; wherein phenyl is
pti I ' ' t it went s
Phdep Lt eArHo U o pEimr! WhePAR Rts YRSerr o et
chloro, fluoro, iodo, carboxy, am nocarbonyl, and
cyano. 5 14. The canpounds of claiml wherein R3 is
ne t bhe REMPAYELS O staid 1 Wﬁ'@é‘?)@ﬁlﬂ’@%l'i/a”s%l ected from
t he group consisting of nethyl and phenyl; wherein
phenyl is optionally substituted with one to three
tbst Theeotpouindd e etadent WwheseihecBeaf d- asnseleeteyt fsam the group

consi sti ng, of | oro carboxy. 10 15. The conpounds
- of cI%?’Pﬁ'%‘%%f‘r:'gT aﬁfjacp'i\!ist one R3 substituent is

phenyl .

11.  The compounds of claim 1 wherein A-B of a-1 is N-C.

12.  The compounds of claim 1 wherein R®is one to two substituents
independently selected from the group consisting of C4.salkyl, halogen,
and aryl; wherein aryl is optionally substituted with one to three
substituents independently selected from the group consisting of
halogen, carboxy, aminocarbonyl, C4.zalkylsulfonylamino, cyano,

hydroxy, amino, Cq_salkylamino, and (C1.zalkyl)2amino.

13.  The compounds of claim 1 wherein R?is one to two substituents

independently selected from the group consisting of C4.3alkyl, bromo,
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16. The conmpounds of claim1 wherein R3is a
substituent selected fromthe group consisting of

woreaolspposahd phenyl ; wherein phenyl is optional PgT/US2005/008339

substituted with one to two substituents independently

selected fr the 15 S 1 St (WeT o)

car ety ARG ShEpba % pRIRETY Phshluted vt oRgfb three
C6_1Qapytituentd ipaabkiidenthsséliecteddromithd gomep tonsistireeof chloro,
R41 substituents I ndependently selected fromthe

gr oupleieraiiede nearepxy.aminpsaiBaAnyl, @t @Bk oxy,

phenyl (Cl. 6) al koxy; hydroxy; 20 hal ogen; fornylam no;

am nocar bonyl ; Cl_6al kyl am nocar bonyl ; (Cl1_

162l kylthe2esrnpoaad$ ohylaim Hevkereiry B jd oae botwd substitaents
heterocyclyl is a 5-7,  _nmenhered nitrogen-caontajnjn .
1 g RParHa SRR B0 TIELORLPASHbg Ol Thainy| ad pheny';
car DOdrefiPBAGHYIYE Botichdlly!dUBASIEA Wit G ROIKYee 80Bstituents

cyano, prov re than one R41 substituen

i s f ondgpendendly sehected frooathsogipiup consisting of chloro and carboxy.
Cl_6al kyl am nocar bonyl, (Cl_6al kyl)2am nocar bonyl ,

het er ocycl yl carbonyl , hydroxy, carboxy, or a

g?enyfﬁec Bb0hAY of ekttt WHERIN al Reast BAe FPRUDLIHRNG s phenyl.

aim | erein R4 is phenyl substituted with one to
30 three R41 substituents independently selected from

i sti . of
{heny & SopaRR3 P ey friohfireid ROBp oyb S hedifiiia from the
and adf Gg@@hﬁ@ﬁﬂ%bf ity dad ghbﬂj(l; wherain @hthglris opiGnang
2005/090315 PCT/US2005/ 008339 one R41 substituent ]JS
ani ncudstivigd withonedpitye sebsidbarisdngenendently splectes frgm the

pheny] - Lk ' . The conpounds of
cl ai r?ﬁ%&’ﬁé‘?ﬁ@eﬂ%@aﬁw&eﬁ&%&titut ed at the 4- 5
position wth hydroxy, Cl_3al kyl am nocar bonyl, or

am nocar bonyl, and_ optionally hbstituted with,one,t
o sU%PPW@Hﬂgsioﬁ&@HBnHWﬁ?f n Rids ﬂ@%w\g?%ﬁﬁ'ﬁ‘hé Stibstituted

%?u_ﬁlﬁﬁf? BRk%h itﬂ%se o“'?gltbgtrﬂuelnf?mﬁgr@ i&ndéﬁ(ﬂ{ 588&I%OmM the

€ conpoun f clarm n R4 71s phenyl
substgroupednsistingef @51.3)8lkplo $C1.¢)atkowyt bhédiCenegyalkoxy; hydroxy;
Cl_3al kyl ami nocar bonyl , or am nocarbonyl _and )
b DI SRR AR TR BT Tcarbonyt (Cr.
subst indcarbdl 'ﬁ&@?&d&)&ﬁﬁce%oﬁ Al e rbinherepb is a 5-7
is phégwsélm%%rutﬂ% at the 4- position with hly.d(?yg%
CL_3amepibered aittogrmgontaiting ing angrmie ietergapclyl is attached to
the carbonyl carbon via a nitrogen atom; carboxy; and cyano;
provided that no more than one R*' substituent is formylamino,
aminocarbonyl, Cygalkylaminocarbonyl, (C+.salkyl).aminocarbonyl,
heterocyclylcarbonyl, hydroxy, carboxy, or a phenyl-containing

substituent.

18.  The compounds of claim 1 wherein R*is phenyl substituted with one to
three R*! substituents independently selected from the group consisting
of (C1.3)alkyl, (C13)alkoxy, phenyl(C+.3)alkoxy, hydroxy, Cs.
salkylaminocarbonyl, and aminocarbonyl; provided that no more than
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15 substituted at the 2- and 6- positions wth nethyl
substituents. 22. The conmpounds of claiml wherein R5

w0 goospemseyen or nethyl. 23. The conpounds of PBCHUA2005/008339

wherein R5 is hydrogen. 20 24. The conpounds of claim

of " IOREnT ket R aRp YD C  cplam e T OO, Hthoy,
conpaytredshédyl-ebptdihihgWidsatuenk? i s hydrogen or methyl.

27. The conpounds of claim 1l wherein R7 is hydrogen.
28 The conpounds of claim1 vvherel n Ra and Rb are

d
har crcahpdetds SPRBTh CuheGRR G ARG <BRoTA] ARl
‘itsB85632‘8’8’5“7%"38%??’%%%"58‘8‘??‘88%? oy °"“”A”°me“y' an
t he mntlpag%hsab%mm%i Wi @ﬁettﬁé‘yoaﬁ“gsﬂ siﬁwp%ﬁé“eé@uy

f |
orms%leétééf r?eegﬁfbm fr%g;i ST £ I5{1{)(5151r"o(ﬁ;}dl‘,gand?Benzyloxy.

The conpoun s
|ndependently 5 hydrogen or methyl. 30. The conpounds

Rorp ol IROBPORNGS R FENRE EaTan e iophay $3D8gsyecd at -
con‘p Wit 'h?d%)f}/am%blk?faﬁ*mﬁb%%hy! drahfihécatBonysand

RS, and SR con tions . The conpounds of claim
1in dm.nallﬁssbstdntecgwrtbtanerto twesnethyl subsitpenisd of
Formula (la): IRI2 RN/~ - R3 \NR4I OR5 Ra/NNRb

Formula (la) wherein:
21.  The compounds of claim 1 wherein R*is phenyl substituted at the 4-

position with hydroxy, C4.zalkylaminocarbonyl, or aminocarbonyl, and
substituted at the 2- and 6- positions with methyl substituents.

22. The compounds of claim 1 wherein R®is hydrogen or methyl.

23.  The compounds of claim 1 wherein R®is hydrogen.

24.  The compounds of claim 1 wherein R®is hydrogen or methyl.

25. The compounds of claim 1 wherein R®is hydrogen.

26. The compounds of claim 1 wherein R’ is hydrogen or methyl.

27. The compounds of claim 1 wherein R’ is hydrogen.

28. The compounds of claim 1 wherein R* and R® are independently

selected from the group consisting of hydrogen and Cy.zalkyl; or, when
R? and R? are each other than hydrogen, R? and R® are optionally taken
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- C1_3al kyl am no, and (Cl_R 3al

20 R1 is selected fromthe group consisting of
hydr ogen, C1. 6al kyl, aryl (Cl- 4)al kyl, and

whedosnesryl (CL. 4) al kyl ; wherein the aryl and he€PUSZNOYD08339

portion of aryl (Cl.4)al kyl and heteroaryl (CL. 4)al kyl

are opti [ 1. bsti t ut it h t h 1

subst Popli vt bk Aot ep deffinedtre il fhogped to form a
consi fijd fPséferCrhenteré@michotychetiggoaryl optional l'y

substituted with one to two Substituents
i ndependently selected fromthe group consisting of

4 I : I ' IE .
- o hnr iR S 1 AR IS A fpendenty
am non@rb?guldr niadthgll kyl am nocar bonyl ; C3 160 WO
2005/ 090315 PCT/ US2005/ 008339
6cycl oal kyl am nocar bonyl ;

dr | &g ; b

ar y e Com RN URECERRRRIh R o R; areegch hydiogen.
substituted with carboxy or Cl_4al koxycar bonyl ;
het ergcycl yl carbonyl ; .cyanog; hal ogen;
$ti fl-ﬂb?é?ﬁélﬂ%w,s ‘%ﬁ!ﬁ"f’f‘yﬁw ,'nﬁf'g\fﬁded that no nore
than one R11 is 5 heteroaryl (optionally substituted
with one to two Cl_4al kyl substituents);
&5, 10%hg lcamprards od wjdimwh thatiane Peesardriy theis R&p S id$ ) gnd SR
substituted with carboxy or Cl_4al koxycarbonyl; or
het er SXVEWAEMSonyl ; 10 R2 is sel ected from the group
consi sting of hydrogen, Cl_4al kyl,
hydroxy(Cl1_4)al kyl, and phenyl (C1. 6) al koxy(Cl. 4) al kyl ;
ber el emmm@yﬁwfqlaanb in thedn $p @Qlﬁéﬁqf@%ﬂféd with one
to two substituents independently selected fromthe
group consisting of Cl_3al kyl, Cl_ 3al koxy, hydroxy,
8y anoA ddnasdend 6hFeimulalftyno, trifluoronmethyl, and 15
trifluoronmethoxy; R3 is one to {, wo substituents
i ndependent |y sel ect ed fron1th group consisting of
Cl_6al kyl , hal ogen, and arf§iN enn_aryl is
optionally substituted with Mne Tt Rree substituents
i ndependent |y sel ect ZO\LK}%U h%igr oup consi sting of
hal ogen, carboxy, am hocar bionyl, _
3al kyl sul f onyl am no, cyanQAN\h%;jr oxy, am no,

yl)2am no; R4 is

C6-1oaryl optionally substpfdtidlay th one to three R4l

substituents
wherein:

R'is selected from the group consisting of hydrogen, C+.galkyl, aryl(Cs.
4)alkyl, and heteroaryl(C1.4)alkyl;

wherein the aryl and heteroaryl portion of aryl(C1.4)alkyl and
heteroaryl(C;.4)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 from the group consisting of Cy.4alkyl, C4.
salkoxy, and carboxy; carboxy; C4.salkoxycarbonyl; C.

salkoxycarbonyloxy; aminocarbonyl; C4.salkylaminocarbonyl; Cs.
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25 independently selected fromthe group consisting of
(C1_3)al kyl, (Cl_ 6)alkoxy, phenyl (Cl_6)al koxy;

whg@so%315 hal ogen; fornyl am no; am nocar bonyl PCT/US2005/008339

Cl1_6al kyl am nocar bonyl ; (Cl 6al kyI )2am nocar bonyl ;

h | ' -
e O ROt o1 0 RS OS B ko chiBory; Co
het er ocy, ﬁl'Wémirﬁm%ﬁ'Béﬁﬁ &fhdr8int d)«aemﬁﬁ}ll aopenAllycibsatutad aith

a nltrogen atom carboxy; and cyano; provided that no
nor e th@afbomé ORLY @U@gvcar@@nvl hgtqu@wglylgmmyl cyano; halogen;

(1 sar ORPEmelar aikt pPOtcRe BiRE X A gp mere than one R s
PCT/ USZﬁ@t%/r&é}%Bﬁﬂmoh@nye sosmhwdamtm onglto iy @ ovadkyl

car boxy, or_ a | - containin titue

hydr ogeﬁubﬁtlt%@ﬂtﬁ)ﬁl 6-108NWIRANORBT ?i'&é‘?i@ﬁg@ﬁ?@‘s optionally
hydr oge , re each

ot her tﬁ"é%th%rég‘gﬂé@%wg% ] 4%@2%%@568%;0% t aken

t oget hehetdrbdydiyleamonylpgen atomto which they are both
attached to forma five to seven menbered nmonocyclic
ring; 10 and pharmaceutically acceptabl e enantioners,

Compaer S YEcted bAT HEPLRp ARGISHRL IR HORIGRT, Colallyh
fromt hby@nmy(ﬁpgakwlstandg)mytc& Adkony(Cialalkikyl ,
21 SV s SR AR M e g hons

Subst't eWdEhtl @élefcﬁédﬂbmeth oup ¢bRsisting of £4.5alkyl, C
i ndependently sel gcted fromt gjgéro%p conS|gt|n13 bt

Cl_  3abddbayy, hysdrexs syane, fuareo or%ﬁf@@%@f%&#@&@@@ﬂwl -and

am nocag 1 20 4al kyl am nocar bonyl ;
C1_3al k¥ q&#ﬁ@@&?%ﬂyl C3_ 6cycl oal kyl am nocar bonyl ;

hydr oxy( Cl. 4) al kyl am nocar bonyl ; C6_

10ary|$m nocar bonyl wherein C6 loar
substRtigtane tei twe S%@ﬁtwsmdmndﬁnﬁbﬁ %th)m the’group

nmor phol | n I e

trifl uof;gpr%'tsﬁ{ﬁ?? ?%f%%g‘ E&%ar' gﬁﬁy grrhe(r:%lp arX' is optionally

pr ovi degubstituted with one to three substituents mdependently selected
from the group consisting of halogen, carboxy, aminocarbonyl, C+.
salkylsulfonylamino, cyano, hydroxy, amino, C4.salkylamino, and (Cs.

salkyl)2amino;

R*is Cs.10aryl optionally substituted with one to three R*' substituents
independently selected from the group consisting of (C4.3)alkyl, (Cs.
s)alkoxy, phenyl(C4.)alkoxy; hydroxy; halogen; formylamino;
aminocarbonyl; Cyalkylaminocarbonyl; (C1.salkyl).aminocarbony;
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 formylamino,

aminocarbonyl, C4.salkylaminocarbonyl, (C1.salkyl);aminocarbonyl,
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25 that no nore than one'R11 is
C6_1loaryl am nocarbonyl; R2 is hydrogen or Cl_4al kyl;

WR3005H9BNE to two substituents independently sSPCEHUS®AS/008339

fromthe group 30 consisting of Cl_3al kyl, brono, and

henyl ; i ophenyl i tional | titut i
one 1o’ PARERSEBRhUn ool RN pLH BBy Saltilg
2005/ 09@ga&titk6erY US2005/ 008339 sel ected from the group

consi sting of chloro, fluoro, carboxy, am nocarbonyl,
and cyano; R4 is phenyl substituted with one to three

substhg. ' tly 5 selected fromthe group
consi%t'#ﬁpgdg?d%nggémyl , (Cl1_3)al koxy,

phenyl (Cl1_3) al koxy, hydroxy, C1.6al kyl am nocar bonyl ,
and am nocarbonyl ; provided that no nore than one

41
substRtaRHGR" age Ndapesdaniy hydrogen wfr Al %M»e@o%%od R®
hydr oxy = T ] ;o S
nydr ogear® Bah lfihan EOAIAI, R SHS! pieplonaif ke
met hyl ; tddgethedwith énermitegencatbn/tcawhiehtthey are both attached to
enantiopers, di astereoners racemates, and salts
t her eof forgka fixedgSe¥ERMeMbE OQOFVQSC WHErein: 20 R1
is selected fromthe group consisting of
phenyl (C1. 3) al kyl, pyridinyl (Cl_ 3)al kyl, and
f ur argnd phadadauticallyaeceptablehenantiomsrsi diastareoaness,
furanyl _are opti onalh subsfituted with one to three
R11 subSPYSTR sa"9ﬁ8 %&%@ﬂ'l y selected fromthe
group consisting of is Cl.3al koxy;, tetrazolyl,

C3_6cycl oal kyl am nocar bonyl ; hydroxy(Cl_ 25

30.al Ky lcampevdgraidigrmulagla) wdyeyeigii nocar bonyl wher ei n

C6_108t y . i subst i 1 b or

Cl_4al k%xsyeé%crt%(g E‘iﬂ”? ﬂ?réoé%% ?@g'%{ﬂe%a@w%{}ﬁ@éﬁ%ﬁ@'b;

fl uoro; pyridinyl{Cr Qyatyhcand furahVi(GyHalkyhmhereimn@s.1oaryl, pyridinyl,

car boxy; provided that no nore than gne R11l s 0%11

10ar yl afinddeeanybAe optiaally substituted with one to three
substituents independently selected from the group consisting of C1.
salkoxy; tetrazolyl; carboxy; C.zalkoxycarbonyl; aminocarbonyl; C4.
salkylaminocarbonyl; C4_salkylaminocarbonyl; Ca.
scycloalkylaminocarbonyl; hydroxy(C+.4)alkylaminocarbonyl; Ce.
t0arylaminocarbonyl wherein Ce.1paryl is optionally substituted with
carboxy or C4_salkoxycarbonyl; morpholin-4-ylcarbonyl; cyano;
halogen; trifluoromethoxy; Cq.4alkoxycarbonyl; or carboxy; provided

that no more than one R is Cs.1parylaminocarbonyl;
R?is hydrogen or Cy4alkyl;
R3is one to two substituents independently selected from the group

consisting of Cyzalkyl, bromo, and phenyl; wherein phenyl is

optionally substituted with one to three substituents independently
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R2 is hydrogen or nethyl; 163 WO 2005/ 090315
PCT/ US2005/008339 R3 is one to two substituents

wo pabspgsdent |y sel ected fromthe group consi stPEyUsf005/008339

met hyl and phenyl; wherein phenyl is optionally
substituted wth one to th bsti t
ndepentRelss Eemdisatove enmenio ot hERERere sarosy.

chl oro gpfnS&rBeNY: ard Rdahs: phenyl substituted at the
4- posi tléon %\ﬁﬁ h%lélr oxy?} Cl'_  3al kyl anmi nocar bonyl, or

am nocar bonyl, and optionally substituted wth one to

t tit ts | 9 { .

cons RS sbenielTaahg o RESuBSuMSAE migrHatRly
hydr ogeggleBieffdnRPeddrous @0RsiBING of €Di.3)afkyh{C1.3)alkoxy,
pharmaceutically acceptabl e enanti oners,

di ast er pbaBYIEC1-3)alkexyaiydroxyier-saliiaminasagepnyl.nd A

oGR8 i

wher ei napfiedydrbopyl, Odigalkylansindcdrboayly hyd2ixyaoea phenyl-
optionally substituted wth one to three R

subst i t Gehtadning gbehivent y sel ected fromis the group
consi sting of nethoxy, tetrazolyl,

cycl opr opyl am nocar bonyl ,

( 2- hyRtiehyeirdbgdn;y| ) ani nocar bonyl ,  phenyl ani nocar bony|
wherei n phenyl is optionally substituted with

car boxy, norpholin-4-ylcarbonyl, nethoxycarbonyl, and

car bop@and R° I8 Yhdigsbrideatly R9drsyen dhmetgne R' is
phenyl am nocar bonyl’. 38. A Conpound according to claim
36 wherein R4 is phenyl substituted at the 4-position

with hydrox Cl 3al kyl am_n nyl . :

ami ndti boRypacsiicay "o RERRRRBRTY endliomers, , disstargomers,
t wo et hyterpbfesl ahdeslts thé@ol64 WO 2005/ 090315

PCT/ US2005/ 008339 39. A conpound according to claim

36 wherein R4 is phenyl substituted at

36. A compound of Formula (I1a) wherein:

R'is selected from the group consisting of phenyl(C+.3)alkyl, pyridinyl(C1.
a)alkyl, and furanyl(C.3)alkyl; wherein phenyl, pyridinyl, and furanyl
are optionally substituted with one to three R substituents
independently selected from the group consisting of is C1salkoxy;
tetrazolyl, Cs_scycloalkylamihocarbonyl; hydroxy(Ci-
4)alkylaminocarbonyl; Cs_warylaminpcarbonyl wherein Ce.10aryl is
optionally substituted with carboxy or C4.salkoxycarbonyl; morpholin-
4-ylcarbonyl; chloro; fluoro; triftuoromethoxy; methoxycarbonyl; and
carboxy; provided that no more than one R is Ce.

searylaminocarbonyl;

R? is hydrogen or methyl;
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the 4-position with hydroxy, Cl-3alkylam nocarbonyl,

or am nocarbonyl, and substituted at the 2- and 6-
w@oasodosns W th methyl substituents. 5 40. A chapOs2vds/008339

of Formula (Ib) RRZ N3-1 \Ns Il N5R3-2 L RS

al NEE??b $ Oﬁ% ﬁ‘?'r %Jb%ﬂgj %Jﬁ%gﬁgﬁg%l@a%%lbgtepeﬁ%ﬂ ﬁ% yroup

seI ect edomdistng bEM@tioW 2ing t: iwhgerein pHin dn 2
R5 R41 Ra / g melnoca:pg?r:gl- 6d? %6&' i

ghaw nﬁ@lh%ﬂtufﬁgﬂﬁw opRdajires qugﬁq@@&%u@@ﬁ&%dﬁptly selected
anog, I
am nocar q_lr%ug (%rn%%ghéﬁgﬁw&é%ldcﬁ%%l PZ-G% r|_1|yIH

nmet hyl phenyl H H am nocar bonyl H 3-Carboxy-4

met hoxy - pheng{ met hyl net hyI

henyl . H H
ﬁl ahm% I hepkl substit éaﬁt%@)(ﬂ en%w&ghéfﬂm’ Cinet hyl
en
et oy “RuERGEA B, B Siindcarbori ARKdpronally subsituted
am nocamlithrorie td mmmtmﬂsﬁmmmﬂemﬁejs@msfmmrow

Rl R2 R3-1
consisti gol‘:e r5ne31]] methoxy, and benzyloxy;

R®is hydrogen;
R? and R® are each hydrogen;

and pharmaceutically acceptable enantiomers, diastereomers,

racemates, and salts thereof.

37. A compound according to claim 36 wherein R'is phenyimethyl,
pyridinylmethyl, or furanylmethyl; wherein phenyl, pyridinyl, and furanyi
are optionally substituted with one to three R"! substituents
independently selected from is the group consisting of methoxy,
tetrazolyl, cyclopropylaminocarbonyl, (2-hydroxyeth-1-ylJaminocarbonyl,
phenylaminocarbonyl wherein phenyl is optionally substituted with
carboxy, morpholin-4-ylcarbonyl, methoxycarbonyl, and carboxy;

provided that no more than one R"" is phenylaminocarbonyl.
38. A compound according to claim 36 wherein R*is phenyl substituted at

the 4-position with hydroxy, C4_salkylaminocarbonyl, or aminocarbonyl,

and optionally substituted with one to two methyl substituents.
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3 Met hoxycar bonyl -4-nmet hoxy- 2, 6-di net hyl -

. phenyl net hyl H phenyl H H am nocarbonyl H 3-(1
woRas9BID!| -5 yl ) - 4- net hoxy- 2, 6-di met hyl - 4-  PCT/US2005/008339

phenyl met hyl nethyl phenyl H H am nocar bonyl H 3

envh SoECEasEaRli IF SR A R KT Bl SuBbtiutea at

naphtthgl4 Bositich Wﬂhf‘nésld'rdxy, [herKyarh hwcafmiriwlor%rmlhoyhrﬂdnyl
H am nocar bony Car'box napht hal 6- di net hyl -

phenyﬂﬂﬁbﬂ'@ﬁmﬁﬁéﬂlﬁjﬂh%ﬁ ang| mmltwmﬂhfr@mwsunﬂltuents
3- Car boxy- 4-chloro 2, 6-dinethyl-4- phenyl net hyl
net hyl phenyl Me H am nocarbonyl H 4-Carboxy-

5 4mphtAebnihoundiofdiomiuiat(ibphenyl net hyl methyl en-1-yl H
H am nocar bonyl H 3- Met hoxy-4 carboxy-
2, 6-di net hyl - 4- phenyl net hyl net hyl phenyl H H
am nocar bonyl H 3, 4- D hydroxy- 52, 6-di rgﬁt hy
phenyl met hyl nethyl phenyl & H hydy Pi per| di n- 4-
2, 6-di methyl -4 yl met hyl net hyly'phehyl| H H hydroxy H

3- Met hoxy car bonyl -4- net oxy hengdl - di net hyl -
nmet hyl net hyl pheny oC4ar bgfyl H 166
//

Ra’ “RP

Formula (Ib)

10 wherein L is O and R, R, R*', R*?, R, R?, RP, and R*' are dependently

selected from the group consisting of:

R1 R2 R3-1 R3-2 R5 R41 Ra / Rb
2.
Aminocarbonyl- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H aminocarbonyl H
2-Cyano-phenyl 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbonyl H
2-Bromo-phenyl 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbonyl 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-phenyl 2,6-dimethyl-4-
methyl H phenyl H H aminocarbonyl H
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WO 2005/ 090315 PCT/ US2005/008339 Rl R2 R3-1 R3-2 R5
R41 Ra ! Rb 3-Carboxy-4 nethoxy- 2,6-dinethyl -
web@spbeses hyl met hyl phenyl H H ani nocarbonyl PCT/US2005/008339
3, 4- Di et hoxy- 3-bronmo 2, 6-di net hyl -4 phenyl et hyl
met hyl phenyl H H am nocarbonyl H 3, 4-Di nmet hoxy-
3-carboxy 2, 6-di net hyl - 4 phenyl nmet hyl net hyl phenyl H
H am pocar bonyl H benzy| 4Jret hgxy- oxy b
2, 6- B| nmet hyl - Rphenyl tth thyl T phenyl H™™ h\lrlr nV\R IR

H 3-am no 3, 4-D net hoxy- car bonyl 2, 6- di et hyl -

phengl net hyl nethyl phenyl H H am nocarbonyl H
MéitbxiEambhgky- 3-cyano 2, 6-di met hyl - 4- phenyl net hyl

rml:,iﬁgiho& enyl H H am nocar bonyl H qui nox 2,6-dimethyl-4-

yl - 4-4l sopr H al ipp- 8- W—I 'Vbefrhlhbdémm H H
% oxy 2 br orrgmél g di net hyl - 4- phenyl net hyIy
):50 g(g‘q%ylj H Hhalm nocar bonyl H 3, 4 Di net hoxy-
i met hyl - 4- phenyl met h | et HH
gny y Y- dRREmYA-4t

Qhénﬂmﬁh‘ﬂyl metB}%)enyl H&/I hyI hencarlﬁg% bonyl H
am nocar bonyl H 3, 4-Di net hoxy- 2-car boxy

2, 6- &net hyl - 4- phenyl met hyl methyl phenyl H H
Methoxycardomyy|! H 3, 4- Di benzyl oxy- 2, 6-di met hyl - 4-

phenyl met hyl nethyl phenyl H H hydroxy H2,§TliBptwio
ﬁh@n?l'rr‘i@hfl‘w , mfethgli oxaphemyy! netihyl Hhenyamiddedarhanybxy H

3-Methoxy
carbonyl- naphthal 2,6-dimethyl-4-
phenylmethyl methyl en-1-yl H H aminocarbonyl H
3-Carboxy- naphthal 2,6-dimethyl-4-
phenylmethyl methyl en-1-yl H H aminocarbonyl H
3-Carboxy- 4-chloro 2,6-dimethyl-4-
phenylmethyl ~ methyl phenyl Me H aminocarbonyl H
4-Carboxy- naphthal 2,6-dimethyl-4-
phenylmethyl  methyl en-1-yl H H aminocarbonyl H
3-Methoxy-4-
carboxy- , 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H aminocarbonyl H
3,4-Dihydroxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
Piperidin-4- 2,6-dimethyl-4-
ylmethyl methyl phenyl H H hydroxy H
3-Methoxy
carbonyl-4- .
methoxy-phenyl 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbonyl H
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167 WD 2005/ 090315 PCT/ US2005/008339 Rl R2 R3-1 R3-2

R5 R41 Ra | Rb 4-Methoxy- 2,6-di nethyl-4- phenyl net hyl
woretospbosphenyl H H hydroxy H 3- Met hoxy- PCT/US2005/008339

2, 6-di met hyl - 4- phenyl met hyl nethyl phenyl H H hydroxy

H 2, 4-Di nethoxy- 2, 6-dinethyl-4 phenyl net hyl net hyI

phenyl H H hydroxy H 3, 4-Di net hoxy 2, 6-di met hyl -

phen I nmet hyl H phenyl hydr 0 4- met h ar bon I
2. 6- B met hyl - -Fg]soor orR/{‘| 39’ By hyerMR& YR/ R®
3-fluoro, 4 carboxy- 2, 6- di rret hyI - Isopropyl H

Bt@abﬂoxy@, H hydroxy H 2-phenyl et hyI 2, 6-di net hyl -
saBfieixyl H en-1-yi Me H hydroxy H 4- hy&@-ﬂyﬂﬁ‘myl‘rﬁl-
%hénﬁiﬂ'@%ﬁ yl - HTeth}ﬂOngmeln yH pheayl Mg H hardinoegriddnyl H

6-di nethyl -4 Benzhy ryI H phenyl H H hydroxy H

di net hyl ropyl H ph
B’Xﬁ?’cﬁf 4tr|fluor% ﬁ%‘%ﬁp on6 dlgefﬂﬁ E"‘mgthm
?Hi//' ¥nyl "ﬁtwlam rRiE ony tri FIONeS

2, 6-di net hyl -
3,4-Dimethoxy— 3-carboxy 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H aminocarbonyl! H

T

oxy

benzyl

3,4-Dimethoxy- oXxy 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-dimethyi-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 — methyl 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-dimethyl-4-
phenylmethyl — methyl phenyl H H aminocarbonyl H

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

[1,3]benzo 2,6-dimethyl, 4~
dioxal-5-yl methyl phenyl H H hydroxy H
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| sopropyl H phenyl Me H hydroxy H 168 WO 2005/ 090315

PCT/ US2005/008339 Rl R2 R3-1 R3-2 R5 R41 Ra / Rb
wda2a05i09d3udr o met hoxy 2, 6-di met hyl - 4- | sopr opy| P¢T/phmnyh08339

Me H hydroxy H 3-nethane sul fonyl am no

2, 6-di net hyl -4- 1sopropyl H phenyl I\/b H hydroxy H

4-(2 carboxy ethyl) 2,6-dinethyl-4- |sopropyl H
phenyl, Me H hydrgxy H 35am no car Xy
2 6-d?m:t hyl - 4- ngqrmr nns?aH ph B§3| QH hydr nR;/11 H R*/ R®

3- Car boxy- 2, 6-di met hyI 4 phenyl met hyl met hyl phenyl
H4I:M@mh Xy H 4-Car boxy- 2 6- di met hyl - 4-2 ghdimdtingiday |
eiwnyl rhbﬂH%/Parb 4- Gar boyy - hydroxy H
i met hyl - enyl nmet hyI met hyl phenyl HH
ocar bonyl H 4-Met hoxy car bonyl 2, 6- 9'6”& ll\y|44

net phen m no rbon
33 yXar Ch?{/l ‘ Xlret hyl™- 4- gﬁenyl m!{y Ipxy H
met hyl phenyl HH hydroxy H 1-Benzyl oxy carbonyl -
2,4-Dimethoxy- , 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H hydroxy H
3,4-Dimethoxy- 2,6-dimethyl-4-
phenylmethyl H phenyl H H hydroxy H
4-methyl
carbonyl 2,6-dimethyl-4-
Isopropyl H phenyl H H hydroxy H
3-fluoro, 4-
carboxy- 2,6-dimethyl-4-
Isopropyl H phenyl 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-
Isopropyl 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 aminocarbonyl H
3-trifluoro
methoxy 2,6-dimethyl-4-
Isopropvl H phenyl Me H hydroxy H
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pi peradi n-4- 2,6-di net hyl -4- yl nmet hyl nethyl
H hydroxy H Furan-2-yl 2,6-dinethyl-4 nethyl nethyl

w@b@sphosits H hydroxy H 169 WD 2005/ 090315 PCT/US2005/008339
PCT/ US2005/ 008339 Rl R2 R3-1 R3-2 R5 R41 Ra / Rb

phenyl H

Furan-3-yl 2,6-di nethyl-4 nethyl nethyl phenyl HH
hzdrolxy H E,ygl ohexyl 2, 6-di net hyl - 4 met hyl net hyl
phenyl H H hydroxy Py in-4-y 6 di met hy| ;4-
met hR' net hyi dﬂénvl R#’ﬂvdroﬁv H & chlara R R%/R®
2, 6-di methyl -4 Benzyl nethyl phenyl Me H am nocar bonyl
H ~3-fluoro 2, 6-di netditifluéro Benzyl met hyI phenyl HH
am nocar bonyl H 3- cyapetieg- di met hyl - 4- I2~;6{d|mpﬂ1yl-l4l-
P} H hydppoxy H }?er@ddlfMgproH6dlmhb|;d H
Isop H phenyl Me H hydroxy H 4-nethane sul)?lonyl
2, 6-di met hyl -4- [sop t{] phenyl Me H hydroxy H
benzyl oxy 2, 6 di met é Be enzyl methyl phenyl HH
am nocar bonyl H 2,6- Hyl 4 | sopropyl 543
hydroxy H 4-di met hyl am'rmf Ga i meghyl 2 %‘%&%pw
H |seerepYIVe H h¥lr oxy BN
4-(2-
carboxy
ethyl) 2,6-dimethyl-4-
Isopropyl H phenyi Me H hydroxy
3-amino-5-
carboxy 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy
3-Carboxy- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H hydroxy
4-Carboxy- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H carboxy
4-Carboxy- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H aminocarbonyl
4-Methoxy
carbonyl- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H aminocarbonyl
3-Methoxy
carbonyl- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H hydroxy
1-Benzyloxy
carbonyl-
piperadin-4- 2,6-dimethyl-4-
ylmethyl methyl phenyl H H hydroxy
Furan-2-yl 2,6-dimethyi-4-
methyl methyl phenyl H H hydroxy
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3-di methyl am no carbonyl 2,6-dinmethyl-4- Isopropyl H
phenyl Me H hydroxy H 170 WO 2005/ 090315

wWEADs8B005/ 008339 R1 R2 R3-1 R3-2 R5 R41 Ra PCTRIS2005/008339
3- hydroxy 2, 6-di nethyl -4- |sopropyl H phenyl Me H
hydroxy H 4-am no carbonyl 2,6-dinethyl -4- Isopropyl
H phenyl Me H hydroxy H 3-chioro 2 6- di net hyl -
Isopropyl H phenyl Me H ydro s4-difl uor4q a1 eb
2, 6-Ri met hyl - 4R soproB/I H%nvl B H hydrd&ky H R'/R

3- net hane sul fonyl 2, 6-di rret hyl - 4- Isopropyl H phenyl

:\/pu}—émg O)Ifly H 3- am' no cargonyl 2 6- di n2{glimeithyl-4-

S ydr o H trifl t hyl
g’%tﬂ t hyl %gﬂé)lenzylph' ?Ihyl ﬁenyll-‘ﬂl\/e H Wfrexyret vl

am nocar bonyl H 3, 4-Di net hoxy- 2, 6-di ne

phyeiphaxyinyi metﬁd phenyl H H ami nqcar bg% pthyl-4-

4- meibyb 2, 6- @t hyl PheNBenzy M net hy| phenli} r9x¥| H

am nocar bonyl H 4 D nethyl am no- 2, 6-di net hyl - 4-

pPeihaeyhyl nethyl phenyl H Me hydroxy A,6-dimethyl-4-

methyl methyl phenyl H H hydroxy H
4-chloro 2,6-dimethyi-4-
Benzyl methyl phenyl Me H aminocarbonyl H
3-fluoro 2,6-dimethyl-4-
Benzyl methyl phenyl H H aminocarbonyl H
3-cyano 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
2,5-difluoro 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
4-methane
sulfonyl 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
benzyl
oXy 2,6-dimethyl-4-
Benzyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-
Isopropy! H Br Me H hydroxy H
4-dimethyl
amino 2 6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
3-dimethyl
amino
carbonyl 2,6-dimethyl-4-
Isopropyl! H phenyl Me H hydroxy H
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4- Met hyl am no- 2, 6-di et hyl -4 phenyl net hyl net hyl

phenyl H H hydroxy H 4-Methyl carbonyl am no-phenyl
wQ2@s0903es hyl - 4- net hyl methyl phenyl H H hydr B&E/UE2005/008339

4- Car boxy- 2, 6-di net hyl -4- phenyl met hyl met hyl phenyl

H H hydroxy H 171 WD 2005/ 090315 PCT/ US2005/ 008339 R1

R2 R3-1 R3-2 R5 R41 Ra / Rb4 Hydroxy 2, 6-di met hyl -

phenyl met hyl methyl phen ydroxy H 4-f ro
2,6-Rnethyl -4 lBenzw %/L DRanI R hvmnl%up R*/R°
4-fluoro 2, 6-di net hyl - 4- Isopropyl met hyl phenyl HH

hzdr oXy Hthd!r oXYy ZB%_ﬁ'myyl - 4- | sopr o[, b-dirieliyfi-4-

p am nggcar bo 2, i meghyl, 4 I

H %%ho yIH H ampﬁocar boneyﬁl_}H gnéjf Di t(glh?/oro- PYARBOPY ;

2, 6-di net hyl - 4- phenyl %W}I H phenyl H H hydroxy H

4- Met hyl car bonyl oxy-phen 2, 6-di net hyI );|4

rret hyI enyI H'_E hyd 4- tho caf’ cﬂﬁ‘f )
! bhenyl B

hyI enyl enyl yﬁ Wdroxy H
H 3 Ami nocar bonyl 2, 6- d| rret hyl - 4 phenyl et hyl
met hyl phenyl H hydBeshjole  3- Cyano- pherd,B-dimethyl-4-
2, opromylhy| - 4 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-
Isopropyl H phenyl Me H hydroxy H
3-amino
carbonyl 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
4-trifluoro
methyl 2,6-dimethyl-4-
Benzyl methyl phenyl Me H aminocarbonyl H
3,4-Dimethoxy- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H aminocarbonyl H
4-fluoro 2,6-dimethyl-4-
Benzyl methyl phenyl H H aminocarbonyl - H
4-
Dimethylamino- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H Me hydroxy H
4-Methylamino- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H hydroxy H
4-Methylcarbonyl
amino-phenyl 2,6-dimethyl-4-
methyl methyl phenyl H H hydroxy H
4-Carboxy- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H hydroxy H
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met hyl nethyl phenyl H H hydroxy H Pyridin-3-yl

2,6-dinmethyl-4- nethyl methyl phenyl H H hydroxy H
weRosaPes12-yl 2, 6-di met hyl -4- nethyl nmethyl . PeEOF1005008339

H hydroxy H 2,6-dinethyl-4 1-(R)-Phenyl ethyl H

phenyl H H am nocarbonyl H 172 WO 2005/ 090315

PCT/ US2005/ 008339 Rl R2 R3-1 R3-2 R5 R41 Ra / Rb

2, 6- d| net hyl - (S)- yl et h henyl
ani n&ar bony! HRle Met i%haiﬂ yi m'gsﬁ\/ _Z_ R?/R"

phenyl met hyl met hyl phenyl H H hydroxy H
2464¢dreRy-0r 0- 2, 6 di net hyl - 4- phenyl net hy3,6+dirmnbiHyl-4-

eRv hy ety H elﬁlg,ﬁnoxm 2, 6Hdi et hildebx H
gﬁ hnetwyl mathyl pthTnyI Hthdroxy H Wy y

Naphthal en-1-yl - t hyl - 4- rreth I
ht hgr'ﬁﬁ) “yl - y ﬁé*&%e

hydr oxy H E 6-di me
rretlﬁ?'l‘z henyl m@hﬁﬁhydrwy %r ono- phenylth drdy' H
2, 6-di net hyl - 4- nethyl nethyl phenyl H H hydr ox
3, 4- Di net hoxy- 2, 6- di defluorb- 4- phenyl et t%xg dirge |4-
pPhr@yropgyl H hydfeinyl H hehyDi chlldro- B, 6- di mbydydxy4- H
phenyl met hyl nethyl phenyl H H hydroxy H
g 6- di met hyI nzyI i sobutyl phenyl Hg—btw,qi(eﬂg%{_zqﬂ
’Psoprop;}l hyl - d'% eyl gsagx! Phanyl H H hydiiearbnyl H
2,6-dimethyl, 4-
Isopropyl H phenyl H H aminocarbonyl H
3,4-Dichloro- 2,6-dimethyl-4-
phenylmethyl H phenyl H H hydroxy H
4-Methylcarbonyl
oxy-phenyl 2,6-dimethyl-4-
methyl methyl phenyl 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-yl 2,6-dimethyl-4-
methyl methyl phenyl H H hydroxy H
Pyridin-2-yl 2,6-dimethyl-4-
methyl methyl  phenyl H H hydroxy H
2,6-dimethyl-4-
1-(R)-Phenylethyl H phenyl H H aminocarbonyl H
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2, 6-dinmethyl -4- Benzyl isopropyl phenyl H H hydroxy H

2, 6-dimethyl -4- Benzyl H phenyl H H am nocarbonyl H
wW@20empls 2, 6- di met hyl - 4- prop-1-yl nmethyl phergi/uB2obs/008339

am nocar bonyl H 173 WD 2005/ 090315 PCT/ US2005/ 008339

Rl R R3.1 R3-2 R5 R41 Ra / Rb 2, 6-di net hyl -

2- Phenyl et hyl net hyl phenyl H H am nocarbonyl H

1- Pheqyl et hyl 2, 6-dinethyl - 4- d#ast [:0mer Aémt hyl

phenR'_H H ani f¥car bon\R H 1-BhenyRet hyl R*/R

2, 6-dimet hyl -4- di ast eroner B net hyl phenyl HH

am nocar bonyl H 2, 6-di met hyl -4- Benzyl n@éylimetryhgt H
1-F5 2BhaR @ nylyH 2, &idinget hyl4 4 |5pr0m{h|nUcarbonl H

gé}g ﬁﬂ Hqﬂ)l\/lethdroxyH 3f|uor026d|msthyl y

IS‘%‘H%?‘R%Y'IWH phenyl Me H hydroxy H 2-f 1l uor 6 e"‘W“‘

opro
ﬁbgm’)‘ﬁ}ﬁ EY F"‘r?é"t‘ﬁ P%V%Erop {\{ﬁyl phe %yH H
hydroxy H hydroxy 2 6-di methyl -4- HH neth phen
4 euDicilsyo-H  3- (ami no nethyl) phenyl 2, éé‘ldﬂ'ﬁ Y44-

baeayiemthyimet mdthyihenysherdyH hyddoxy H 3- an”hydroxy H
3-Phenoxy- 2,6-dimethyl-4-

phenyimethyl  methyl phenyl H H hydroxy H
Naphthalen-1-yl- 2,6-dimethyl-4-

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

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

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

phenylmethyl  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-dimethyl-4-

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

Benzyl H phenyl H H aminocarbonyl H
3-Phenyl 2,6-dimethyl-4-

prop-1-vi methyl phenyl H H aminocarbonyl H
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car bonyl phenyl 2,6-dinethyl-4- |sopropyl nethyl
phenyl H H hydroxy H 3-cyano phenyl 2, 6-di nethyl -

wo s@pepys et hyl phenyl H H hydroxy H 174 WOPCT/US2005/008339
2005/ 090315 PCT/ US2005/008339 Rl R2 R3-1 R3-2 R5 R41
Ra / Rb 4-carboxy 2, 6-dinethyl-4- |sopropyl H phenyl
Me H hydroxy H 2,6-dinethyl-4 Isopropyl H
pyridin-3-yl Me_H hydro&ﬁ H 4-m 2, 6- dlggﬁhyl-4

-difluor

- b
ISODR)DVI H oheﬁﬁvl UOXB‘ |—| '2 R?/R

2, 6-di net hyl - 4- Isopropyl H phenyl Me H hydroxy H
2 6 di et hyl - 4 Cycl ohexyl met hyl phenyl R, 6tdimethyl-4-
&nyl niéthy: 6- qiHErihy!l - 44 CaHHOXyrm’hfﬂwcakbonyl H
eny hydroxy H 3- hydroxy met hyl 2, 6-di net hyl -

phenyl Me H hydroxy H pyrim )
opr op H vyl H hydro §b[}li i"'_hethyl4

-4 1
q:s%tprﬁqmwx f‘)ﬁ'pyl eﬁyl Me H'4- hydr oxy mmqg:a&%qr%xy H
2, 6-di net hyl -4- 1sopropyl H phenyl Me H hydroxy
2, Phetyiethiy | -4- | sopropyl H 3- bi phenyl a—mmﬂw&y‘r H

diasteromer B methyl phenyi H H aminocarbonyl
2,6-dimethyl-4-
Benzyl methyl phenyl H H aminocarbonyl H
2,6-dimethyl-4-
Isopropyl H 4-biphenyl Me H hydroxy H
3-fluoro 2,6-dimethyl-4-
Isopropyl H phenyl Me hydroxy
2-fluoro 2,6-dimethyl-4-
Isopropyl H phenyl Me hydroxy
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)
phenyl 2,6-dimethyl-4-
Isopropyl methyl phenyl H H hydroxy H
3-amino
carbonyl
phenyl 2,6-dimethyl-4-
Isopropyl methyl phenyl H H hydroxy H
3-cyano
phenyl 2,6-dimethyl-4-
Isopropyl methyl phenyl H H hydroxy H

174



2-met hoxy 2, 6-di net hyl -4 |sopropyl H phenyl Me H

hydroxy H |sopropyl benzyl phenyl H H 3-am nocarbonyl
woi00s82pB1HDpyl 1 sopropyl phenyl H H 3-am nocar bpeyuS1405/008339

175 WD 2005/ 090315 PCT/ US2005/008339 Rl R2 R3-1 R3-2

R5 R41 Ra / Rb benzyl oxy 2,6-dinethyl-4- '"Isopropyl

nmet hyl phenyl H H hydroxy H 2, 6-di nethyl-4-]2-

(2, 6-di net hyl - 4- hydro enyl a

et hvll'gar bonxyl &Y/ :?QDW ?{s hm[R/I pheny! Rl 4 R*/R®

phenyl H 2, 6-di net hyI - Isopropyl |sobutyl phenyl HH
hydroxy H 3, 5-dichl qr@argoﬁ di et hyl - 4 | s2prdimgthyit4-

l H hydpoxy H s thowez 64di met hyHydfox H
|s§g¥5° H phenyl Me pH hdygroxy H 2, 6-di net h)},ld y
Isopropyl met hyI phenyl H H am nocar bonyl

2, 6-di met hyl - Hsjopropyl }%2 b| henyl, Me R%/H‘Fé? H
thls@ﬁﬁ%w 3- 2, 6di mePWWIID opy H yl
hydroxy H 4-chioro 2, 6-di net hyI - IsoprOJZo H phenyl
Me H hydroxy H 3- rretlhmlethm«ybonyl 6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
3,5-difluoro 2,6-dimethyl-4-
isopropyl H phenyl Me H hydroxy H
2,6-dimethyl-4-
Cyclohexyl methyl phenyi H H aminocarbonyl H
2,6-dimethyl-4-
Carboxymethyl H phenyl H H hydroxy H
3-hydroxy
methyl 2,6-dimethyl-4-
Isopropy! H phenyl Me H hydroxy H
pyrimidin-5- 2,6-dimethyl-4-
Isopropyl H vl Me H hydroxy H
pyrimidin-5-
Isopropyl H vl Me H 4-hydroxy H
3-carboxy 2,6-dimethyl-4-
{sopropyl H phenyl Me H hydroxy H
2,6-dimethyl-4-
Isopropyl H 3-biphenyl Me H hydroxy H
2-methoxy 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
Isopropyl benzyl phenyl H H  3-aminocarbonyl H

Isopropyl isopropyl  phenyl H H  3-aminocarbonyl H
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am no 2, 6-dinethyl-4- Isopropyl H phenyl Me H hydroxy
H 4-trifluoro nethyl 2,6-dinethyl-4- |sopropyl H
w@b@sphoshe H hydroxy H 176 WO 2005/ 090315 PCT/US2005/008339
PCT/ US2005/ 008339 Rl R2 R3-1 R3-2 R5 R41 Ra | Rb
napht hal 2, 6-di nethyl -4 |sopropyl H en-2-yl I\/b H
hydr oxy H 2trif|uoro nmet hyl 2, 6-di net hyl -
| soprqgpyl H phen Dydrox thi ophen
IsopRgva H vyl H 4- H'%idr oxy y IQ(R)Jr]onvl [341 R*/R®
pyridin-3-yl Me H 4-hydroxy H Isopropyl H phenyl Me H
4-hydroxy H 3 E|oro 2,6-dinmethyl-4 |sopropyl H
|Iohenyl Me H hy% gxy H naphtha) 2, 6-di nethgldigrethyl-4-
S ydroxy H
| | M Hsopr opyHydRsRZY! H
phg%w H3 h%l Néq ropyl benzyl phenyly F@@
4- hydroxy H 2, 6 di net hyl -4- 1 sopropyl BYdi rpal
H hydroxy H |sopropyl i sopr opyl phenyl e% }g ﬁ{)lo
| sopropyl isopropyl phenyl H H 4-hydr oxy in
2, 6-di met hyl -4 |sopropyl isopropyl phenyl qﬁ?g\ygxk/
H 4-fluoro 2,6-dinethyl-4- |sopropyl H hen mi
hydroxy H 177 ethylcarbonxyloxy]
Isopropyl isobutyl phenyl H H phenyl H
_ 2,6-dimethyl-4-
Isopropyl isobutyl phenyl H H hydroxy H
3,5-dichloro 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
3-methoxy 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
2,6-dimethyl-4-
Isopropyl! methyl 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
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
methyl 2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
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WO 2005/ 090315 PCT/ US2005/008339 Rl R2 R3-1 R3-2 R5
R41 Ra/ Ro 3,5-bis trifluoro nethyl 2,6-dinethyl-4-

wo sepsnepys H phenyl Me H hydroxy H 2-net hyl PCT/US2005/008339
2, 6-di net hyl -4- 1sopropyl H phenyl Me H hydroxy H
2,6-di nethyl -4 |sopropyl H phenyl Me H hydroxy H 2
Di met hyl am no- 2, 6-dinethyl-4- 1-nethyl-eth-1-yl H
phenyl H H hydroxy H t.hyl isgputyl. phenyl H b
3- anRhocar bonyR°H__Met IR isoﬁ%?{/)l Iélgpnyl Xil—#%mj@ngﬁ&,
H 2, 6-di met hyl -4- Ethyl isopropyl phenyl HH hydroxy H
Met hyl i sopropyl phemgphthdi 4- hydroxy H 236-alimathyl-4-
c phenyly 2, 6- din yl - H gt hyl pRedtnoxyH H H
h%&@%g’h 3- cyljgno phg}hy w; 6-§1ienet hyl -4- H r?nst h;/ll
phenyl H H hydroxy H2-t§i| -di met hyl -4 Met hyl i sobutyl
phenyl H H hydroxy H L@%

oxy 2, 6-di i 14-
nmet hyl phenyl H H hydlﬁ% g’/ 178 VO ﬁoog%géggé;hwu

Pa¥PRISPYbS/ 008389 Xy H
thiophen-3-

Isopropyl H yl Me H 4-hydroxy H

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

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

{sopropyl H phenyl Me H hydroxy H
naphthal 2,6-dimethyl-4-

Isopropyl H en-1-yl Me H hydroxy H

Isopropyl benzyl phenyl H H 3-cyano H

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

Isopropyl benzyl phenyl H H hydroxy H

Isopropyl 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
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Rl R2 R3-1 R3-2 R5 ,R41 Ra / Rb 2,6-dinethyl-4- H

i sobutyl phenyl H H hydroxy H 2,6-dinethyl-4 H benzyl
w@b@swhosith H hydroxy H 2, 6-di net hyl - 4- | sopr opRCT/HS2005/008339

phenyl H H am nocarbonyl H 2, 6-di net hyl -

nmor phol i n- 1- I\/bt hyl nethyl phenyl H H yl carbonyl H

2, 6bdi rr}et rljlyl2 - et hylham' no Methyl nethyl phenyl HH

car bony 6- dj met hyl - 4- net hyl am Met hyl ,met h

Dhenﬂq H H car k!%)md HyFR3| sopr rﬁ%l/il ll#;&nvl H HH{M " ReR

3- am nocar bonyl H H |sopropyl phenyl HH 3- cyano H

2,6-dinmethyl -4 HH i soBrebigt phenyl H H hydroxy H H

i sopropyl phenyl H H #iflupes oxy H Methyl nethyl phenyl

H H 4-am nosul fonyl Hmghor di net hyl -4 Cy@, ehﬁmygthyM-

phgeg}ogyl H hydrgxy H § hexyle H pRenyl rox H
179 WO 2 90315 PCT/ U82005/0 833 R1

R R 1 Ro- 2 R5 R41 Ebl Cycl opr opy!
2, 6-di met hyl - 4- et h)F/? eny H H ydro%<9 q_[nethyl -4-

ofePBiRybyl metHyl H &- hylr oxy HRYAroxy H
2,6-dimethyl-4-
Isopropyl H phenyl Me H hydroxy H
o
Dimethylamino- 2,6-dimethyl-4-
1-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
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 phenyi H H hydroxy H
benzyl
OoXy 2,6-dimethyl-4-
H methyl phenyl H H hydroxy H
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2, 6-di net hyl -4- 1sopropyl H phenyl H H hydroxy H

| sopropyl H phenyl H H 4-hydroxy H 2, 6-di net hyl -
wortspboseet hyl phenyl H H am nocar bonyl H PCT/US2005/008339

2,6-di nethyl -4 Ethyl methyl phenyl H H am nocarbonyl H

Met hyl H phenyl H H 4-hydroxy H 2, 6-dinethyl -4 Mt hyl

lehenyl HbH hlydroxy H Mt hyI nmet hyl phenyl HH

- am nocar bony h benzy dr ox

H 2%- di net hV|R4 Met h# 1net hy Jxh(:‘n}all H H h\/ﬁ{]%yv I—ly R®/R®

2, 6-dinmethyl-4- Methyl nmethyl phenyl H H hydr oxy H

3085;]“ g\gt hyl -4- H nethyl phenyl H H hydr dg-dimeit80-4\O
315 REdh O00%HaPSB39 W1 R2HR3-1 ar R4a1 H

Ra , Met hy%g M?E §fphe?yl H H 4- hydr oxyRI:?ITy I—(|R§'et hyl

phenyl H H 4- hydroxy H Ethyl rret hyI phe
4- hydroxy H 2, 6-di net hyI 4 Et hyI r%h d_ln:é!tlwl

hydrdty H 2, 6e8eWet hyReRy! genz I hyI H
hydroxy H Benzyl nethyl phenyl H H 4-hy dr ox
2, 6-di met hyl -4- | sopropyl methyl phenyl %mﬂwhﬂ H
| sieBpripyfl et hyH phenydhdryH 4- hidr oxid H ammocarbonyl 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 methyl phenyl H H carbonyl H
H isopropyl  phenyl H H  3-aminocarbonyl H
H isopropyl  phenyl H H 3-cyano H
) 2,6-dimethyl-4-
H isopropyl  phenyl H H hydroxy H
H isopropyl  phenyl H H 4-hydroxy H
Methyl methyil phenyl H H 4-aminosulfonyl H
2,6-dimethyl-4-
Cyclohexyl H phenyl H H hydroxy H
Cyclohexyl H phenyl H H 4-hydroxy H
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2- Car boxy phenyl 2,6-dinethyl-4- nethyl nethyl phenyl

H H am nocar bonyl H 3-Carboxy phenyl 2,6-di nethyl -4-
woreaolspposnet hyl phenyl H H am nocarbonyl H 2- BPOHDS2005008339

di met hoxy- 2, 6-di et hyl - 4- phenyl nmet hyl net hyl phenyl

H H am nocar bonyl H- 2-Carboxy-4,5 di net hoxy-

2, 6-di net hyl - 4- phenyl net hyl nethyl phenyl HH

am nogar bonyl H_ 181 WD 2005/ 090315 RCT/ US20054,008339 b

RL RBqR3-1 BF/es Rk R4133§' / Rer%- CR’boxy-4 R R*/R

met hoxy- phenyl nethyl nethyl phenyl HHHH
Scfa@bpopyt 4 net hoxy-phenyl  nethyl net hy12,p+démgzthyiH4H
2, gvﬁ hyl H Q3 ' Met parbagyl  H4- met howydroxy H
pheny thyl nmethyl phenyl H H 2,6-dinethyl H
3,.4- Di net hoxy- 2, 6-di net hyl -4- phenyl nmet hyl net hyl
p‘i%&?lgquny i m dazol -2-yl H 3, 4-Di mephoxy ppenyl pethyl
met®éthybhenyl HIH 2, 6-%1%{ hyl M 3- rboxy-'Ey roxy
met hoxy- phenyl 4-chloro 2, 6-di nethyl -4- net hg/_l met hyl

im

phenyl HH H ami nocar bonyl H 2,6-dimethyl-4-

Isopropyl H phenyl H H hydroxy H

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

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

Ethyl methyl phenyl H H aminocarbonyl H

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

Methyl H phenyl H H hydroxy H

Methyl methyl phenyl H H 4-aminoéarbony| H

Methyl methyl benzyl H H 4-hydroxy H
2,6-dimethyl-4-

Methyl methyl benzyl H H hydroxy H
2,6-dimethyl-4-

Methy! methyl phenyl H H hydroxy H
2,6-dimethyl-4-

H methyl phenyl H H hydroxy H
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3- Car boxy, 4 met hoxy-phenyl 4-fluoro 2, 6-di nethyl -4-

nmet hyl net hyl phenyl H H am nocarbonyl H 3-Carboxy-4
woreiokoiphenyl 4-chloro 2, 6-di net hyl - 4- et hyPCTES199$/008339

phenyl Me H am nocarbonyl H 4-Carboxy- 4-chloro

2, 6-di net hyl - 4- phenyl net hyl nethyl phenyl Me H

am nocar bonyl H 3-Carboxy-4 nethoxy-phenyl 4-chloro

2, 6-di met hyl -4- net hyl nethyl phenyl .G H b
ani nB&ar bonyl IR* 3- (1 Bqﬁet ra;FEJIE?R- 3 6-dinetRyl.4. RY/R

yl)-phenyl net hyl nethyl phenyl H H am nocarbonyl H 182
WD 2005/ 090315 PCT/ US2005/008339 R1 R2 R3-1 R3-2 R5

R4 Rb - box rifl ygromethoxy- 4-hydrox H
2, é‘/'%{?#st hyl -%—e%enyﬁ:g?glyl met hyl phenyl H ¥—| y

am nocar bonyl H Bis-3,4 trifluoronethoxy-

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

ani ndtar bony| n]qth)g_ Ca SWP/ 2{13'5' di net'hyl - 4_4|j1ydroxy H
phenyl net hyl nethyl phenyl H H am nocarbonyl H

Qi nolin-4-yl 2,6-dinethyl-4 nmethyl nethyl phenyl HH
hydeggy H 4- Mestiyxy mhehyhal erH1-  2H6- di met-hydrogy H
yl met hyl methyl phenyl H H hydroxy H 4

Tri fl uoromet hoxy- 2, 6-di nethyl -4- phenyl @Blb{rheffﬁﬂfw'

phe@ﬁle H hy(rjr{e%% H phenyl H H hydroxy H
2,6-dimethyl-4-
Benzyl methyl phenyl H H hydroxy H
Benzyl methyl phenyl H H 4-hydroxy H
2,6-dimethyl-4-
Isopropyl methyl phenyl H H hydroxy H
1sopropyl methyl phenyl H H 4-hydroxy H
2-Carboxy- .
phenyl 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbonyl H
3-Carboxy- .
phenyl 2,6-dimethyl-4-
methyl 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-
phenyimethyl  methyl phenyl H H aminocarbonyl H
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4 Trifluoronethyl- 2,6-dinethyl-4- phenyl net hyl nethyl

phenyl H H hydroxy H 4-1sopropyl oxy- 2, 6-di nethyl -
w@b@sphaset hyl met hyl phenyl H H hydroxy H PCT/US2005/008339

3- Et hoxyphenyl - 2, 6-di net hyl - 4- nethyl nethyl phenyl H

H hydroxy H 5 Methoxycarbonyl -pyridin-2-yl

2, 6-di net hyl -4- nethyl nethyl phenyl H H am nocar bonyl

H 5- Garboxy pyrj din-2- 6- di hyl -4- yl nmet hy4
met hﬂ pheny| %—I ani nd%%'r hnnv‘IﬁTH &’2 \I\%’/) ')nnazﬁnqnm: R*/R®

PCT/ US2005/ 008339 Rl R2 R3-1 R3-2 R5 R4l Ra / Rb
6-Carbdosopyd-pyri di n-3- 2, 6-di methyl-4 - ylnethyl nethyl
nidtBoXy-phehllam nocar bonyl H 6 Met hoxycar bonyl

-pyrhbgHyp-B 2 nkstyinet pHerdt I nigt hyl Het hyI phdnyl HH H
am nocar bonyl H 5 Car boxy- 2, 6-di met hyl -

y nmet hyl net hyl phenyl H H am nocarbonyl H
ée\zar bonyl - 2, 6-di net hyl - 4- furan-2-yl net hyl

gttt ity hy?’#‘m?hgﬁ%'"kﬁgﬁe;hw

am nocar bonyl H

Methoxycarbonyl
-4-methoxy-
phenylmethyl methyl phenyl H H 2,6-dimethy| H
3,4-Dimethoxy- ‘ 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H imidazol-2-yl H
3,4-Dimethoxy-
phenylmethyl methyl phenyl H H 2,6-dimethyl H
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-dimethyl-4-
methyl methyl phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy-phenyi 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-dimethyl-4-
methyl methyl phenyl Cl H aminocarbonyl H
3-(1H-tetrazol-5- . 2,6-dimethyl-4-

yl)-phenylmethyl methyl phenyl H H aminocarbonyl H
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hydroxy 2, 6-di net hyl -4- Benzyl nethyl phenyl HH
am nocar bonyl H 3-Carboxy-4 mret hoxy- phenyl

wQ2@s0903es hyl - 4- net hyl methyl phenyl H H hydr B&E/UE2005/008339
3- Car boxy-4 met hoxy- phenyl nmethyl methyl phenyl HH
4- hydroxy H 3-Carboxy-4 nethoxy-phenyl nethyl nethyl
phenyl H H 4-hydroxy H Me 3-Carboxy-4 net hoxy-phenyl

184 V\D 2005/ 090315 PCT/ U82005/ 008339 Rl R2 R3-1 R3-2
FR-OQdhoRads Rb  3- Car boxy-4 net hoxy- phenyl
tdflrdimeddiy-- 4- met hyl H phenyl H H hydr oRy8-#imethyl-4-
NsHenykyethybonyhethylt- mephenmyl- phéhyl méd hyl amgihbgarbonyl H
phenyl HHHH 3-(1 Htetrazol-5 yl)-ph enyl m ethyl
met@igl3 phenyl H H 4-am nocarbonyl H 3 Methoxycarbonyl

tnfﬂudFSHE?Iny-z 6-di met hyl - 4- 2,6-dimethyl-4-
phenylmethyl  methyi 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-
yimethyl methyl phenyl H H hydroxy H
4-
Trifluoromethoxy- 2,6-dimethyl-4-
phenylmethyl methyl phenyl H H hydroxy H
4-
Trifluoromethyl- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H hydroxy H
4-|sopropyloxy- 2,6-dimethyl-4-
phenylmethyl  methyl 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 aminocarbonyl H
5-Carboxy-
pyridin-2- , 2,6-dimethyl-4-
yimethyl methyl phenyl H H aminocarbonyl H
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phenyl nmet hyl net hyl phenyl H H hydroxy H 3

Met hoxycar bonyl net hyl phenyl H H 4-am nocarbonyl H
wW@2@a0bxry net hyl phenyl H H 4-am nocar bonyl HPCBUS2005/008339
2, 6-di et hyl -4 Met hoxycar bonyl H phenyl H H

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

Hham Inoca:]blonyl H I3 Car boxy-4 net hoxy 4- benzyl oxy-
phenyl met hyl net henyl H H 5 H M

3- CaRBoxy- 4 netﬁlégiv-por\%%vl np_ﬁﬂl Chyl_phe nn RUR

4-ani nocar bonyl H 3- Car boxy- 4-chl oro phenyl met hyl
p@.@ybow H 4-am nocarbonyl H 185 WO 2005/ 090315

nHﬁggOS{)OOfﬂsw Rl R2 R3-1 R3-2 R5 R4RG®imetibh4-3
IRRtHeRr PONethyl4- MBSHaeYY - phenyl nEt hylamizoeatbonyl H

gm%? ?—| H 4- hydr%xy H Syl\/bt hoxycar bonyl d

met hyI 4- -furan-2-yl nethyl nethyl phenyl HH

Car boxy-furan- 2, 6-di nethyl-4 2-yl net hyl

% BY @ H H hydroxy H 3-Carboxy-4 fﬁt&}ﬂé% |-4-

arrV'lﬁfdﬁtHVboﬁy:jlquFt W o 4951?)%8’Fny| JERARART P e

5-Carboxy- 2,6-dimethyl-4-
furan-2-ylmethyl methyl phenyl H H aminocarbonyl H

5-Methoxy
carbonyl- 2,6-dimethyl-4-
furan-2-yimethyl methyl phenyl H H aminocarbonyl H
3,4-Dimethoxy- hydroxy 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H aminocarbonyl H
hydroxy 2,6-dimethyl-4-
Benzyl methyl phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy-phenyl 2,6-dimethyl-4-
methyl 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 phenyl H H 4-hydroxy H/ Me
3-Carboxy-4-
methoxy-phenyl
methyl H phenyl H H 4-hydroxy H
3-Carboxy-4-
methoxy-phenyl
methyl H phenyl H H 4-hydroxy H/ Me
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nmet hoxy- 4-iodo 2, 6-di net hyl -4- phenyl net hyl net hyl

phenyl H H am nocarbonyl H 3-Carboxy-4 nethoxy-
wQ2som312, 6- di met hyl - 4- phenyl net hyl net hyl pheTyb20p5/608339

am nocar bonyl H 3-Carboxy-4 nethoxy- 4-brono

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

am Rolcarﬁony: H 3-Carboxy-4 'nmet hoxy- phenyl net hyl

nmet phenyl HH 2,6-dijethyl H, 3-Garboxy-4_pet hoxy-

4- chRr o phenylﬂgt hyl Rt hyl ypﬂ%}fnyl R{ggmyl y|—| !_iﬁﬁydmlé\Rale

H 3 Am nocar bonyl - 4-net hoxy 2, 6-di net hyl - 4- ’
Bheagdoxgtdryl net hyl phenyl H H am nocar bonyl H 186 WO
rﬁ&ﬂgk%gﬁgﬁﬁ PCT/ US2005/ 008339 Rl R2 R3- 12,BaiitheRbyli41

Ra hefflyl 3- (Morphol i n-ghatyfar boryl ) - B met hdwyroxy H
2, 6-di net hyl - 4- phenyl net hyl nethyl phenyl HH

am an_ar bonyl H -3 Am nocarbonyl - 4-nmet hoxy-

f\%n th nmet hyl phenyl H H 4-hydroxy H
1 ] _4-
N%_Af_j\n?éfnfg)ﬁﬁgh 4 yl carbonyl)-4- nethoxy-
phenylmethyl  methyl phenyl H H H H

3-(1H-tetrazol-5-
yl)-phenylmethyl methyl phenyl H H  4-aminocarbonyl H

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

Methoxycarbonyl methyl phenyl H H  4-aminocarbonyl H

3-Carboxy methyl phenyl H H  4-aminocarbonyl H

3- 2,6-dimethyl-4-
Methoxycarbonyl H phenyl H H aminocarbonyl H
2,6-dimethyl-4-
3-Carboxy H phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy- 4-benzyloxy-
phenylmethyl  methyl phenyl H H phenyl H/ Me
3-Carboxy-4-
methoxy-

phenylmethyl  methyl phenyl H H  4-aminocarbonyl H

3-Carboxy- 4-chloro
phenyl methyl phenyl Me H  4-aminocarbonyl H
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phenyl nmet hyl met hyl phenyl H H 4-hydroxy H 3-(2-Hyd
roxy eth-1-yl- am nocarbonyl)- 4-nethoxy
W@ 2@sapeses hyl - 4 phenyl net hyl nmet hyl phenyl H HPCT/US2005/008339
am nocar bonyl H 3-(Cycl opropyl am nocarbonyl) -
4- et hoxy- 2, 6-di net hyl - 4- phenyl net hyl net hyl phenyl
H 1H am nocar bonyl H 3 (Phenyl am no carbonyl) - 4-

nmet ho Xy - 2, 6-di n'y[:t hyl - phenyl Egt hyI net hyl ﬁlapnyl H
0

H athocar bony|R oxvca nvI R?/R°

-furan-2-yl net hyl rret hyI phenyl H H 4- ani nocar bonyl H
5- Cardroxy-furan 2-yl net hyl nmethyl phenyl HH
M@twﬁgmﬁwnyl H 187 WD 2005/ 090315
/r? /008339 Rl R R3-1 R3-2 R5 R41 Ra / Rb
en

|m n?hét jpony, met qoxy- 12, 6- di st H
Fﬁé( ﬂ;’ Hdeny H H hydroxy H 3- So( vt
car b%yphenyl am nocar bonyl ) - 4-net hoxy-
hvl -
Mzﬁth t r¥y|ét fagglenyl nmet hyl net hyl phenylzlél é—ln@{ NOXY
-furan- 2-y|methy| 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  methyl phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy- 4-iodo 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H aminocarbonyl H
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-dimethyl-4-
phenylmethyl  methyl phenyl H H aminocarbonyl H
3-Carboxy-4-
methoxy-
phenylmethyl  methyl phenyl H H 2,6-dimethyl H
3-Carboxy-4-
methoxy- 4-chioro
phenylmethyl  methyl phenyl methyl H 4-hydroxy H
3-
Aminocarbonyl-
4-methoxy 2,6-dimethyl-4-

phenylmethyl  methyl phenyl H " H aminocarbonyl H
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yl)-4-met hoxy- 2, 6-di nethyl -4- phenyl net hyl net hyl
phenyl H H hydroxy H 3-(4 Carboxyphenyl
wa@edosoesiHonyl ) - 4-net hoxy- 2, 6-di met hyl - 4 phepgT/m8100§008339
met hyl phenyl H H hydroxy H 3-(2-t-Butyl
tetrazol -5-yl)-4- methoxy- 2,6-dinethyl-4-
IF\J/thRyl nmet h)kl)l rr}et hyl phenyl H H am nocarbonyl H 3- Meth
oxycar bony X - 4- pet hoxys, 2, 6-4i et hyl - 4;
car bd?11y phenyl nBtQm{I meRByl  phBAYI I-Rﬂl Ani noc bonyl RY/R®

yl 2 Met hoxycarbonyl -pyridin-4-yl 2,6-dinethyl-4-
Ievbhatietdyl phenyl H H ami nocarbonyl H 4

thga@@;mq anbonyl  pyridin-2-yl 2,6-dinethyl-4- mnethyl
ms@%‘hogﬁpenyl H H am nocar bonyl H 188 WO 2@08iaAdls
e triiy( 00§y RL -1 RB-2 Ry R4laRandcdrBon H
e ngxyca?[)on?/fi -ypyri @ﬁ?ﬁg 2, 6-di et hyl - 4- yl net hgl

nmet Ex _phenyl H H ami nocarbonyl H 3- Meth
ARInsasisgrpony! oxy

4-methoxy-

phenylmethyl  methyl phenyl H H 4-hydroxy H

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

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

3-(Cyclopropyl
aminocarbonyl)-
4-methoxy- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H aminocarbonyl H

3-(Phenylamino
carbonyl)-4-
methoxy- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H aminocarbonyl H

5-
Methoxycarbonyl
~furan-2-ylmethyl methyl phenyl H H  4-aminocarbonyl H

5-Carboxy-furan- ' ‘
2-ylmethyl methyl phenyl H H  4-aminocarbonyl H
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- 4- met hoxy- 2, 6-di net hyl -4- carbon phenyl net hyl

nmet hyl phenyl H H am nocarbonyl yl 2-Carboxy
wW@osaPe31z- 2, 6-di met hyl - 4- yl net hyl met hyl phremyiuS1do$4008339
am nocar bonyl H and 6-Carboxy , pyridin-2-

2, 6-di net hyl -4- yl nethyl nethyl phenyl HH

am nocar bonyl H. 41. A conpound of Fornmul a (Ic) Rl Rz

N 3-1\N '< R5 Ra/ Rb R4l Formy
_(_J_c_)j]werel n L Rs Ojndel BI - 5%7 RR R,q R?/R°

Rb, and R4l are dependently sel ect ed fromthe group
I¢Rserstlaminoof: RL R2 R3-1 R3-2 R5 R41 Ra | Rb 189 WO
208Fdp903L5 PCT/ US2005/ 008339 Rl R2 R3-1 R3-2 R5 R4l
Rametfbxy-3, 4- Di met hoxy- benzyl oxy 2, 6-di nBtGJNimél'hyl 4-

W rﬁ/ rmét'mry phgRyhytH H pydroxy H hyilrsxy H
I me sopropyl nmet hyl phenyl H Hhydroxy H
d| rrethyl 4- 1sopropyl nmethyl fluorophenyl HH

H 2, 6- d| met hyI 4 2-Phenyl et hyl met hyl phenyl
rbonyl H 2, 6-dinethyl -
amlnocarbony

4-methoxy- 2,6-dimethyl-4-
phenylmethyl ~ methyl phenyl H H hydroxy H
3-(1H-Tetrazol-5-
yl)-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
3-(2-t-Butyl-
tetrazol-5-yl)-4-
methoxy- 2,6-dimethyl-4-
phenylmethyl  methyl phenyl H H aminocarbonyl H
3- Meth
Methoxycarbonyl oxy
-4-methoxy- 2,6-dimethyl-4- carbon
phenylmethyl  methyl phenyl H H - aminocarbonyl vl
2.
Methoxycarbonyl
-pyridin-4-yl 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbonyl H
4-
Methoxycarbonyl
pyridin-2-yl 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbonyi H
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Benzyl nethyl phenyl H H am nocarbonyl H
2, 6-di net hyl - 4- Cycl ohexyl nethyl phenyl HH
wa@edosoesiHonyl H 2, 6-di net hyl -4 Met hyl net hyl pEITes30s/668339

H am nocar bonyl ~H 2, 6-di nethyl-4- (norpholin-4-
Met hyl net hyl phenyl H H ylcarbonyl) H 2, 6-di nethyl -
et hylam no Methyl nethyl phenyl H H car bonyl H
2, 6-dipet hyl -4 t hyl anmi,no I t hyl HH
car hnR{/rF Hy l MRIZE y 3Q nthngr}y I—ﬁl yam n ernvI R*/R®
H 2, 6-dinethyl -4- I\/bt hyI rret hyl phenyl H H hydroxy H
190 W® 2005/ 090315 PCT/ US2005/008339 Rl R2 R3-1 R3-2
I\HEhBﬂ;lcaRbohleb 2,6-di methyl -4 H et hyl phenyl HH

h-pt Methyl nethyl phenyl H H 4-hydpoxdintethid-4-

rfet;mhlet enyl Heffhg/ﬂ y%heﬁyl H Ethyl et hy|arﬁh@6é(ﬂboH?_/|H H
4- hydroxy H 2,6 nmet 4- Ethyl nethyl phenyl

hydro y H 2, 6-di met hyl - 4 Benzyl nethyl phenyl HH Meth
§ %% Eienzyl nmet hyl phenyl H H 4-hydroxy H oxy
8 Bt hyl phenyl H H 4-hydroxy H 2 6-dimethyl-4- carbon
phenylmethyl methyi phenyl H H aminocarbonyl yl
2-Carboxy-
pyridin-4- 2,6-dimethyl-4-
ylmethyl methyl phenyl H H aminocarbonyl H
and
6-Carboxy-
pyridin-2- 2,6-dimethyl-4-
ylmethyl methyl phenyl H H aminocarbonyl H.

41. A compound of Formula (Ic)

R3-1

\),,(:[ 3

w

i rR27 “RP

Formula (Ic)
wherein L is O and R", R?, R*!, R%?, R%, R?, R®, and R*' are dependently

selected from the group consisting of:

R1 R2 R3-1 R3-2 R5 R41 Ra I Rb
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2, 6-di net hyl -4- 1sopropyl nethyl phenyl HH hydroxy H

3- Car boxy phenyl 4- 2,6-dinethyl-4- methyl nethyl
wakdosioopenyl Me H am nocar bonyl H 3- Car boxy- PdT/phmnyh08339

nmet hyl chl orophenyl Me H 4-am nocar bonyl H

3- Car boxy-4 net hoxy- 4- 2,6-dinethyl-4- phenyl net hyl

nmet hyl chl orophenyl Me H am nocarbonyl H 191 WO

20Q5/ 090315 PCT/ US2005L008339 R3-1 R3-24R5 R41
Rk hoxyear Bany —1- Bt o Ly

RR/ Rn 3 MRthaxycarBony - R?/ R

2, 6-di net hyl - 4- phenyl met hyI met hyl phenyl HH
3.4-DiMde6R)-bbentylbky 3 Met hoxycar bony  1- 4- n@igdiryethyi-4-

heBOeRathUet hyhet |thyI | H HH- amiHocar bomydro H
P 5)Car bgsy 4 et hoxy- IBZ - di et hyl - 4- phenyllﬁn}ghﬁ

met hyl phen H H am nocar bonyl H 3- Car
' net hoxy- p%%g?%et hyl t hyl r'_ﬁg Bcg(&rﬁethyl 4- H
SRPERYocar H Spbﬁ?ﬂoxy 4 thowy 4 ptﬁ%q{)?f(}(ret hyl

met hyl chl orophenyl Me H 4-hydroxy H 6-Met hoxy

car bonyl - 4- 2,6-dimethyl-4-

Isopropyl methyl  fluorophenyl H H hydroxy H
2,6-dimethyl-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 aminocarbonyl H
2,6-dimethyl-4-
(morpholin-4-

Methyl methyl phenyl H H ylcarbonyt) H
2,6-dimethyl-4-

ethylamino

Methyl methyl phenyl H H carbonyl H
2,6-dimethyl-4-
methylamino

Methyl methyl phenyl H H carbonyl H

|

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

Methyl methyl phenyl H H hydroxy H
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pyridin-2-yl 2,6-dinmethyl-4- nmethyl nmethyl phenyl HH
am nocar bonyl H and 3-Carboxy-4 nethoxy- 4
w@b@spbewses hyl net hyl chl orophenyl H H 4-am nocke€hUR3005/008339
H  42. A conmpound of Formula (Id) 192 WO 2005/ 090315
PCT/ US2005/008339 R2 I11ERRL N N' N R3-2 R5 RaNRb
R4l Forrmula (1d) wherein L is 0 and Rl, R2, R3-1,
R3-2, R5, Ra, ,Rb, and_R41 are depen tl 5 | ect ed
£ Rm the groBh consi qRiE{ifg of - MR R?q%j;Jym- R o1 RUR®

Ra / Rb 3-Carboxy-4 nmethoxyphenyl nethyl nethyl

phenyl H H 4-am nocarbonyl H  43. A con@¢+dinethyl-4-
Fogmul a (| ghetR9l R3- 1phélyll N \MW <' M N R3-RBydrox{®> Ra/ H
NNRb 10 R41 Fornmula (le) wherein L is 0 and R1, R2,
R3-1, R3-2, R5, Ra, Rb, and R41 are dependently

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
Isopropyl methyl phenyl H H 4-hydroxy H
2,6-dimethyl-4-
Isopropyl methyl phenyl H H hydroxy H
3-Carboxy-
phenyl 4- 2,6-dimethyl-4-
methyl methyl chlorophenyl Me H aminocarbonyl H
3-Carboxy- 4-
phenyl methyl chlorophenyl Me H 4-aminocarbonyl H
3-Carboxy-4-
methoxy- 4- 2,6-dimethyl-4-

phenylmethyl methyl chlorophenyl Me H aminocarbonyl H
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selected fromthe group consisting of: RL R2 R3-1 R3-2
R5 R41 Ra | Rb 3 Methoxycarbonyl - 4-nethoxy-
w@b@spbewses hyl net hyl phenyl H H 4-am nocar bonyPCHUS885/008339
WO 2005/ 090315 PCT/ US2005/008339 Rl R2 R3-1 R3-2 R5
R41 Ra / Rb and 3-Carboxy-4 nethoxy- phenyl net hyl
met hyl phenyl H H 4-am nocarbonyl H 44. A conpound

sel ected fromthe group, consistjng qof; O O Me N
P RN HoN B 0 O RS HO N RE ENRD on iR 0 NRE/R®

N?!N(]VE HH | M

Methoxycarbony
I-4-methoxy- 2,6-dimethyl-4-
phenylmethyl ~ methyl phenyl H H aminocarbonyl H

3-
Methoxycarbony
I-4-methoxy-
phenylmethyl methyl phenyl H H  4-aminocarbonyl H

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

3-Carboxy-4-
methoxy-
phenylmethyl methyl phenyl H H 4-aminocarbonyl H

3-Carboxy-4-
methoxy- 4-
phenyimethyl methyl chlorophenyl Me H 4-hydroxy H

6-Methoxy
carbonyl-

pyridin-2-yl 2,6-dimethyl-4-
methyl methyl phenyl H H aminocarbonyl H

and

3-Carboxy-4-
methoxy- 4-
phenylmethyl methyl  chlorophenyl H H 4-aminocarbonyl  H.

42. A compound of Formula (Id)
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N M NHN OHZN I MNH2 0 194 WO 2005/ 090315

PCT/ US2005/008339 O HOM C M N ""~0 HN Me H2N /
WORNSRIBI1S0 OV HO M Me N1 HN O HZN AMe P21/0STONE008339

MOHOO M Me NHN H2N I MNH 0 OV MO L

] R R31
R\N NNI
] ~ L I‘\IRS R¥
] 41// - /N\Rb
Formula (id)

wherein Lis O and R', R2, R*", R%2, R%, R?, R®, and R*' are dependently

5 selected from the group consisting of:

R1 RZ R3-1 R3-2 R5 R41 Ra I Rb
3-Carboxy-4-
methoxyphenyl
methyl methyl phenyl H H 4-aminocarbonyl H.

43. A compound of Formula (le)

R? 31
R
R J. N
\N)'/,/</I
" N 3-2
N R A
= N
10 R‘”/ RO
Formula (le)

wherein L is O and R', R?, R*', R%2, R%, R?, R®, and R*' are dependently

selected from the group consisting of:

R1 R2 R3-1 R3-2 R5 R41 Ra l Rb

Methoxycarbonyl-

4-methoxy-
phenylmethyl ~ methyl phenyl H H 4-aminocarbonyl H

193



M M NO HN OH2NI / McNH2 Y-~ 0 and 195 WO
2005/ 090315 PCT/ US2005/008339 0 HOMe M N D HN O
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45. A composition comprising the compound of claim 1 and a

pharmaceutically acceptable carrier.

46. A method of making a composition comprising admixing the compound

of claim 1 and a pharmaceutically acceptable carrier.

47. A method for treating or ameliorating a & or p-opioid receptor mediated
disorder in a subject in need thereof comprising administerin to the subject a

therapeutically effective amount of the compound of claim 1.

48. A method for treating or ameliorating a § or p-opioid receptor mediated
disorder in a subject in need thereof comprising administering to the subject a

therapeutically effective amount of the compound of claim 36.

49. The method of claim 48 wherein the disorder is selected from the group

consisting of pain and gastrointestinal disorders.

50. The method of claim 49 wherein the pain is selected from the group
consisting of centrally mediated pain, peripherally mediated pain, structural or
soft tissue injury related pain, pain related to inflammation, progressive disease

related pain, neuropathic pain, acute pain and chronic pain.
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51.  The method of claim 50 wherein the chronic pain is selected from the
group consisting of neuropathic pain conditions, diabetic peripheral neuropathy,
post-herpetic neuralgia, trigeminal neuralgia, post-stroke pain syndromes and
cluster or migraine headaches.

52. The method of claim 49 wherein the gastrointestinal disorder is selected
from the group consisting of diarrheic syndromes, motility disorders such as
diarrhea-predominant, constipation-predominant, alternating irritable bowel
syndrome, post-operative ileus and constipation, and inflammatory bowel

disease.

53. The method of claim 52 wherein the inflammatory bowel disease is

selected from the group consisting of ulcerative colitis and Crohn’s disease.
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