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USE BACKGROUND OF THE | NVENTI ON The present invention
relates to glucagon receptor antagoni st conpounds,
conpositions containing such conpounds and vari ous
net hods of treatnent relating to type 2 diabetes
mellitus and related conditions. Diabetes refers to a
di sease process derived fromnmultiple causative
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containing Qm%ﬁllpgﬁ}QS ahdWariéti MBthod df¥fefie@NBIafhg td tPhelt diabetes mellitus and
related 00ncht{)o;orot ein and apolipoprotein nmetabolism Patients

non-insulin dependent di abetes nellitus (type 2
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us are an_inc sed risk of developlng
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stimulatior efghgbarand lipak thenbdlikarin thy neaiddeuleasssitive tisssasl(nnscle, liver and
adipose t:sB.feQ)d l’ﬁﬁjk qry]rpe 5. @%Hétgg leeés@ earlyqﬁ lﬂ'refﬂaﬁllraﬁ %I‘oglrjcﬂgl% 6f the disease is

datlon an .stor ["'ucose I n nuscl e Inadequate
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adipose tlsﬁf %texgéss gﬁ%s@ %?c%qcncﬁleaﬂﬁ 'séc'ré’tio}%yttr% liv@f l’the Heﬂ i’fhe@t' ot Iaecreased

sensitivity %f%’ﬁr‘f gpg% ?e?zgla :92 pglbamcql%ulabyﬁgﬁ%p @P%wg@ut approprlate reduction in
plasma glucbrg (ypgtahwenmiad) Hypdyrpeulinesiid is A ekk faator fordlevdlGling ype@Ension and may

alsoconm{“ggtoc@g | 2RisBghypertension and may al so contri bute
to vascul ar di sease. {d ucagon serves as the ngj
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inhibition ofiliviet SlucdnBbgehésid :mi mxﬁor}nla.}\!ﬁﬂec@ltddm@'mmg QEI8Sh $arﬁ:ﬂ§i{t1b $lets in response

to falling b”&%%’ﬂlcoéle 1oty ?’Bee E rp%éngbﬁgftggsgééxﬁc ljege EhRAL e‘fL?H% g%ggers

esponse I Ng UCO eve
glycogenolysis agshen IBpree “t 5‘"%35'@%&@??%8 Pevep eV -Trrigipy eyentse These responses

generate glub@k (&.8.ihgpRIcSlucose production) to help maintain euglycemia by preventing blood

glucose levels from falling significantly. In addition to elevated levels of circulating insulin, type 2

diabetics have elevated levels of plasma glucagon and increased rates of hepatic glucose production.
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gl ycogenol ysis and an increase in gluconeogenesis
t hrough CAMP- nedi at ed events. These responses
w@eesnaes gl ucose (e.g. hepatic glucose produck¢DOy2000020858
hel p mai ntai n eugl ycem a by preventing bl ood glucose
levels fromfalling significantly. In addition to
el evated levels of circulating insulin, type 2
di abetics have el evated | evels of plasma glucagon and
i ncreased rates of hepatic glucose production. -1
...................... WD 2008/ 042223
Antagonist& &£l ‘1@@3%86 Qe%@;&éx&re ﬂ%ﬁﬁ%ﬂﬁ&ﬁn@%sﬁlﬁ&e%ﬂ&%@ﬁ in the liver,

r, are useful
docreasing g 98 P by BB A i e B it QN g s o Bpmatip lucose
output resuliing ¢ a degemeiithe lgvals of psogehsossi s, and | owering the

rate of hepatic glucose output resulting in a
ecr ' | evel s of plasnma gl ucose. SUWMARY OF
SUNE&KK%QE£?%%%N#&thiNconpound represented by fornmula I: R4
N R3\ ¢dfpopfd represénted] b(fINHCER2CH2CO2H 2 or a
pharmaceutical |y acceptable salt or solvate thereof
wherein: ring A rgpresents a phenyl or naphthyl
group; each R and R2 represents Hor is selected from
the group consi stiMg CN, OH, N2, CX2Ra,
NR2Rb, S( O pK ‘ dyl, C2_| oal kenyl or
C1- 1 oal kgxy 2~t he )&t d kenyl portions of, CI.
1oa|kyl(R 10alkoxy bei ng optionally
substituted “with 1- 23S B t o ‘per hal o; and
3( ed Vi€ N‘"I‘C'@q%laﬁos*él ected
fromCH, oxo and Cl. 6a] ko p represents 0, 1 or 2;
each Ra and Rb |ndependently represents H or Cl1-4al kyl

I j alo atoms up to
orapham%%%w e awéﬁ%ylfg S%It rteétr)ﬁ'g%ﬁ%%g%mgreg]ubst ituted with 1

group selected fromOH , oxd and O _ 6al koxy; R3

r eprregemt@re@éntﬁaalbﬂeyylo@ha;ﬁﬂaym@dnﬁﬁyl each optionally
bs t
Su %&ﬂr R egaq Mr%Ts%mg Ilj{)@ 1sose?etcfég§§/c\)ﬁﬂ1otﬁ %‘l% ? g&ﬁ%’ttg oiaﬂfgo CN, OH,

furt optlon trtute E ec ted
NO,, COLRE R S(CRS GanedlKoch Caamllemy) or Salkeroy ol bendsaiangportions of, C.
joalkyl, Cy. fediker3@ b€, gilitdx Baihg YptidnaRy sbubitedd wiith 1 -SLhado iahe uptdpeshalo; and

. I T SCRI PTI ON
fother opeffl B BB ep RS ok xR o 1
det & tePig&ants £ 82t er ns def i ned bel ow unl ess ot herwi se
Spedaét Rtand R® independently represents H or C,_alky! optionally substituted with 1-5

halo atoms up to perhalo; and further optionally substituted with 1 group selected from OH, oxo and C;.

salkoxy;

R represents C,.galkyl or C,.¢alkenyl, each optionally substituted with 1-5 halo atoms up
to perhalo, and further optionally substituted with 1 group selected from OH, oxo and C,.4alkoxy, and

R* represents H or C;4alkyl optionally substituted with 1-3 halo atoms up to perhalo and
1 pheny! ring.

DETAJLED DESCRIPTION OF THE INVENTION

The invention is described herein in detail using the terms defined below unless
otherwise specified.

"Alkyl", as well as other groups having the prefix "alk", such as alkoxy, alkanoyl and the
like, means carbon chains which may be linear, branched, or cyclic, or comisinations thereof, containing
the indicated number of carbon atoms. If no number is specified, 1-10 carbon atoms are intended for

linear or branched alkyl groups. Examples of alkyl groups include methyl, ethyl, propyl, isopropyl, butyl,
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"Al kyl", as well as other groups having the prefix
"al k", such as al koxy, al kanoyl and the 1ike, neans
w@ 20080#2¢hai ns whi ch may be |inear, branched, BPCT/US2007/020858
cyclic, or conbinations thereof, containing the
i ndi cated nunber of carbon atons. |If no nunber is
specified, 1-10 carbon atons are intended for |inear
or branched al kyl groups. Exanples of al kyl groups
i nclude nmethyl, ethyl, propyl, isopropyl, butyl, -2 WO
2008/ 042223 PCT/ US2007/ 020858 sec- and tert-butyl,
sec- and t@€Biityl, pertgiXlydxyl, hegayly botylpxiny| gndninlyite. dlydloblkgl i i lsabset of alkyl; if no
I S [ WIke
number o%&k? /! Eé/mﬁéd 3?0%%%§r§£tir8£ Carl}g&ld’ed tﬁnm%gg; oy gycglfc rings that are

on at ons
fused. EXPE?PWF ﬁﬁcwlosl%msleés/@fcw@rquhg%c it %l@pews%lohexﬂ ‘cycloheptyl,
decahydrdnsptitpylQad the mcycl oal kyI i ncl ude cycl opropyl,

CyCl Q g(te%()l'l“ % g]}{zlu‘h \9}?‘ &L&Iﬂ%ﬁt leagyﬁp%gl%&tn-\é!ubon %ouble bond,

decahydr neans car

and whicleay pslingar wr@v%fda?rrw@bm?%ﬂh% Expmii oS RSO iR, alyl
isopropen9R Pehteny@ Maxeiiyi, (hbptﬂi’@y 1bgopdnpke abuehylD2-arety@d-tatenyl, and the like.
conbi I"R%‘I fﬁﬂ? megnesrngo a@ﬁ{g&l)g groglfau@{ﬂgg%htain Cgl ¢! gzecarbon atoms.

Vi nyl
Examplespf 'gfyé ﬁy&ﬂude Ph?p(yb Fgléphﬂxyl lgdegmlt @H);lpe hlg 'h@yh ﬂlsoznq%veﬂ-eé Wpocychc rings
fused to adAEl1 ghRp] Ek@npledinylhde terdh)yditRsphshyiGidenybdnd th Iikecl i ¢

ar omat,i " Exanpl es

of ar h %_]I{C Qﬂglof Qﬁh@é%&gn%hﬂ'ﬁnﬁgﬁ)po g%é d1 €. t he

li ke. nwrwct- ofath%@wrrwep (RS tA ﬁB‘@?‘E‘F‘iddeRfF%‘@@d by &@alatlo

an aryl group. Exanples include tetrahydronaphthyl,

i ndanyl and the |ike. "Hal ogen" (Hal o) includes

fluorine, chlorine,l bromi ne and i odi ne. One aspect of

the invention s, toR& conpound represented by

fornmula I: ) (M)SI\AQwam&KMH
2 or a paﬁ at abl e salt or sol vate
t her eof whe?ei ents a phenyl or

napht hyl group; B2 rep 'S

& Fongiat | nACT AR Bk O
NO2, OOPRa, NRaRb, S(O) PRa‘ ¢ 1oal kyl,, C2 | oal kenyl
or Cl1_1loal koxy, .the. al kyl . and al kenyl portions of, - C,

or a pharrh@2h#dally abedpthBRIskieydonarthdrdor WetelkPXy bei ng opt i onal | y

substltuted wth 1-5 halo atons up to perhal o; and

further optionally substituted with 1 group sel ected

f r omrdg A sresentta Bengladr kephhyl grouppr esents 0, 1 or 2;

each geh RHaRO ré &%@@mﬁ&ng Jeyecfeewoﬁ.stﬁegﬁmblcmm@agai kaab CN, OH,

al ybst
o, ol WA SN Gt St sRART 5 etlhen Py i porions of. 1.
10alkyl, Cgroaliignyd endeCi.ealkdxy brin@leiptianetly subdtit@ied withall-k balg atoms up to perhalo; and
further optionally substituted with 1 group selected from OH, oxo and C,alkoxy;

p represents 0, 1 or 2;
each R? and R® independently represents H or C_salky] optionally substituted with 1-5
" halo atoms up to perhalo; and further optionally substituted with 1 group selected from OH, oxo and C,.
salkoxy;

R represents C,salkyl or Czsalkenyl, each optionally substituted with 1-5 halo atoms up
to perhalo, and further optionally substituted with 1 group selected from OH, oxo and C,salkoxy, and

R* represents H or C4alky! optionally substituted with 1-3 halo atoms up to perhalo and
1 phenyl ring.



R3 represents O . 6al kyl or C2.6al kenyl, each

optionally substituted with 1-5 halo atons up to
w@eookakx23 and further optionally substituted wamu$2007/020858

group selected from OH, oxo and Cl. 6al koxy, and R4

represents H or Cl4al kyl optionally substituted with

1-3 halo atons up to perhalo and | phenyl ring. -3 WD

2008/ 042223 PCT/ US2007/ 020858 One aspect of the

invention that is of interest relates to conpounds of

formula | or a pharmaceutically acceptable salt or

SOl \@leBishdaesaRS inVEIRIOR it fsl off thidtest Eitese Rbp@Inn i formula Ior a

pharmaceu\t}gﬁl{;'éxﬁ?e@ga %Isglsg SO vate t?\%rg? whlegp\e/?e F}}Fégr}e r@%ﬁl l’ltS gf\gg'ﬁ Wlthm this aspect
of the invefitiungrall athér, vagaidespse asacsrpgereaﬂ ly éﬁﬁneﬁevwhrrmﬁftﬁ% FP"FIH&H i s of
I Nt X Riker Ege&to@ ﬁletlﬁveﬁﬂﬂmﬁhﬂﬂg of Kﬁferefsﬂﬂ’elﬁtﬂs&) tompoudds of formulalor a

har rraceu salt. or, solv
phannace%@}yéﬁc:ﬁap’;ai hf:gsa Ao¥ g}EYaéeStg eﬁ?ﬁl Hn$ A rwr?ﬁﬂ{s%ﬁ%m;l W;lthm this
aspect of tesipeationfalltotier varisbles keras oaglhalbt 4¢§Fed/ﬁ}ﬂi’ goPest tofpanyia ]
ori gmﬂérXSQ@tf JFRRAnVintibn 6B 8 Intdr&it FeRiid¥Ub BombpouhBOiiTerinula I or a

pharmacelglg %%%ﬁegaga g]s%.}t I&F ﬁ}laée li?\ergpp \gher%ﬂ g?c&;g% Q{Rerer:seersl ! oerI 19 ge?ectetdchom the
group condigihgof abloselsckd from fBoloatdehlole S66h; BN shlityle §e~h‘“@ny1 and C,.
salkoxy represents Hor is selected fromthe group consisting

of halo selectedfromfl nd..c .
O - 6% RYY! ang 21yl parins & s Lol e o byine
optionallyahteeinidd vaidr 1-B dnsroGitonBCHE 1th1¢th16@|pkty fof ﬂ\@ZW&Mt‘éh ¢l Oféﬁfd\’acib‘es are as
ongmauyal;m“v t@\?&%&tt@ﬁﬂh@]gql ly subst . tuted with 1- 3 f1 uoro

he jnvention

var i %Fee%‘“é‘?t”@rlésan a&?‘?"g Pﬁ%? I"Ve'&{—?P TG TR I}elé‘seﬁ é%‘for{}’%nnds of
formula I 610¢ phatraackutichily eccptatle sall arsblyate gherenf phereinghch Rerepresents H or is

selected ﬁ]foﬂl aity ogﬁ]c&nlgé{mé St hitdrE! Biho; [SSIEBL €8, EQakOINAUNTES;, e alkyl portions
or a, phar rr‘_g?eut i cal

of SCHs, gma%l( "é‘dﬂ%'ﬁé’ﬁf“g\ﬁﬁ%? Iy s@:agﬂtelﬁx»/@glgfgg%rﬁtag T alVE’rthm this aspect of the
invention Sl B @dtiables aretah eriginaliypdedioeswih resgecofo thimuda b, c hI or 0;

SCH3 Y% n 10 el s soﬂformu alora
An%ﬁ&rfgﬁ‘ie ?%théqé'n At QR of ifl&: & ks B Qt'i}ﬁl Ial

hei n opt.i onal |
pharmacepfally 1529 PP 26 G Tt HPFePHRS 8 st pre '8l from the

group consiBNRIIf Iy sebdcted didhefluoranndadillaes; HIHS; B, Ordafkiyh&llalkenyl and Ci.
calkoxy, t?ehali(ﬁ et %é@hﬁ&ﬁ%‘&f S f@g%laC{.;alk%ﬂ)qtan@ C, MRS Belﬂé optlonally

of Interes

to
subsituted it 1§10 P0G WithishihfsrpaRestf ﬂeeawvﬂawi‘&% VERDRR R origimlly
defined w&ﬁlrééaécﬂatdﬂaﬂmﬂet wherein each R2 represents Hor is

S el e%(ﬁ L{lam:'y’] g?] ?%recglé?th%%@ht%d tH&k @fntel?éﬁlt Ri1n&8 G&rﬁ;%unds of

formula Igga glaqrwéqucaélﬁ ac%ptableéélr R‘b%?&}'atett eéecg:w{yfenh%/?ah (];I Reé’ﬁi?f’nts Horis
selected TR thee @ﬂ:ﬁxp @bnsBEMB of Buedattiagrb; SC24 &Nk Enalkyaarmti QCHG dheading portions

of SCHa, g@ rﬁ]d)@\q allelry otpﬁu%ﬁ% stJ’sttlﬁﬁiedVWﬂml %'fﬁcnfo' M@ WitRIABhis aspect of the
'S Sp

e |nvent|on %I er
mveﬂtlonv%lf%%lvé@abé?sé“ea@ apieinglindetingd WithresRe ¢ OFH“IF spect to

f or mAnather adﬂ@d’t Bf pafifiviestidnathatyis ofintedstrelates of compeunds of formulalor a
pharmacefup ica talcc%pta{)llg salt or soivg{e%ﬂ&%f v&ﬁ%}e"iﬂ KSre 1%3 %ﬂ&ﬂﬁé s@bcted from the

arnmaceutl ca

aC C @\g salt or Fth
group consistipmel Qfﬂvefstéﬂf nwwvb nn seaidfi-broyL 2ag R eﬁ‘f ‘E,h“h‘ gyaspegt of the
mventlonsﬁi §648dridNI QM BeorighiRUp definred Ivﬁﬂhlréb@e@fto fdrtokad, chl or o;

it e @4 l}éﬁk Pc% fRds &fformula Iora
SCH3 A%%ebﬁﬁpﬁélof%dm(ﬁ@%'%s g ]nﬁei onal 'y subst i tut ed
pharmacentitdily Be@pfablesalo ongobyats thwwﬂwh@rqnh slsaslp@ freyp the,group consisting of.
H, Me, Et, n-propyl, n-butyl and benzyl. Within this aspect of the invention, all other variables are as

originally defined with respect to formula I



invention, all other variables are as originally
defined with respect to formula |I. Another aspect of

wo b@siosmeent i on that is of interest rel ates to PONPS2NT620858
of formula I or a pharmaceutically acceptable salt or
sol vate thereof wherein R3 represents a nenber
sel ected fromthe group consisting of. CH3, ethyl,
n-propyl, n-, s- and t-butyl, and allyl. Wthin this
aspect of the invention, all other variables are as
originally defined with respect to fornmula |. Another
as p%barﬂf:ul&xﬁﬁbsjeﬂmﬁfnip&md% et isiof iddredt Iﬁélﬁéﬁﬁtcomatblaltiesf foonulalor

a pharmaceuggBP Bﬁpta% e slaF %p}{)l\%t th@xj’eof\wlﬁI egﬁtf maceutical ly

vate thereof wherein Ra is
sel gutze rdprasents mehegy'amamsm iB8Phg of : H M, Et,

N- preapyR! ada- lﬁUEbﬂaseﬂlﬁﬂl &G@Ze}'écted\ﬂ‘dnhthﬁ ghdup Somsgpiag bf hﬁlo selected

o o ) R R NebL P A LS55 ) BBt oo

SCH;, C,s8kYY, 0520671020 858 kaxp heing em@pllxﬂ@g@vteéwlfbdn%%‘tﬂﬁa gtoms;
t hatra r@gf@gentsr&trﬁénﬂ:ﬁ:t’ sdl@hkaAtRsn e gequpRomidmg of: €1y, ethlyB nlpropyl, n-,

s andt_bu%&]ggg 6\}Ygag?utl cally acceptable salt or solvate

ring A represents a phenyl or
nap hR‘hy seleptesifiom Big@rPUR copgittinRaf r HpMesking -gropylp p-bptyl and benzyl.
Within thlﬁﬁlpg&b?drefu{v@mldnhﬁl ShEURriBnIaSArs hd di]'&nﬂ:ﬂly lafiedsathaedpect to formula L.

al k;%g | PR erﬁ %f %rll_]'r(lj%)gp squg falf%h tlke 1f1ven%‘i n %skx){lLe‘cl hg%m are in the tables

eny I ons
and exampdfs co@@msd hegping ahamaceu@gatlbn aespiablesplis @f se'afpn@wﬁ;ﬁﬁbeqwm ds

disclosed iARAd tﬁmaé ar¥ ineMiasd astwdied Wi t h 1-3 fluoro atons; R3
repr gr%%cﬁﬁ%n%) elrvc%go? at 1s o m?erestt re? t%r ou?)h gg’eu’?’&h Q%mposmon

of .
comprisingh Icgahpowad ds mcmwd smwmrédemeetrrp fmugirlom pore@n%tlogthWga

pharmacetﬁfcallﬁccéﬁabtlg&a%mé? pr opyI n- but yl and benzy' b?N thin

hi s aspect o r var i e

as o’ﬁ??jﬁ?{gfqeﬁt ‘Hc éfﬁ lﬂ\éed! IW fhﬁt s é)E B’léeé?s? f% gsde nun‘re Id ?treatmg type 2
diabetes miekauib @snapimadienpatientin nebdief sugh freapgnerticompiiging adpristeong to said

patient a ch%EGJddQ@ qeé@ﬁﬁ&l‘ Mo Rith RspddCrolfeh B And af%amithR s effective to treat
cont al\n herein.. Pharnaceutically acceptable salts
type 2 diabgics MYt es of t he compounds disclosed in the tables

ar e Anahercepbcad thveinvention tiahisiof gyest relasés to pendthod@f delaying the onset

of type 2 Jlmtes Irrﬁetllpctls i AtSnGRd1iah Ghi®n® fh reld %eﬁhﬁﬁ:&ﬁﬁr@éﬂg :fdahmstermg to the
nmposj t1.on

risin descrlb
patient 2 PRI ﬁs%sf‘b?doarﬂgzser RS VBB BT BT GPPH o Stective t
delay the giserrafayye X didates yelitesept abl e carrier. Anot her aspect of

the Aﬂéftﬁ&ta's&'at (Sfl'{ﬁé inbéhtiSh tHab s BRdredt Rl1ALES atn%tlﬂ)dr@%ﬁd)g

of . treating e di gbetes nellitus in a m”[]a an b
hyperelycaa ARSI Y B SRSGUEI ¢ PBAYTLAE PEBRPPRERHE o rentment whi
comprisesaeministatingy to 8gjd patiesna compand endeserited apoigrinlacgsrddessorifhpfernula [ in

an amoun QtV@ et cdile {OQ%Qﬁﬁ{pertgglcénga”H‘xla@etés dr fhs@fin ﬁ:@@é&ﬁﬂe that is
fective to

e
2spotbol ahret PG TR LS o S roley B s g nom
insulin deperﬂeﬁthiimbetaﬁ meibhayn agatineligmpastent ipfne¢dgfeuch tehatdpat egnprising

admlmstem? 0 tfné"ﬁ atlelt aﬂﬁmuicaéifegl@\té £iunt & a%%oﬁmf] @&fordance with formula I
rising admnistering to the patient a conpound as

as desc”bﬁ%g‘?ﬂ"%ed above in accordance with fornula | in an
anouAhothbradspécs ofthé meeritioe thap is of interest relates to a method of treating obesity in

a mammalian patient in need of such treatment comprising administering to said patient a compound in
accordance with formula I as described above in an amount that is effective to treat obesity.
Another aspect of the invention that is of interest relates to a method of treating

" Syndrome X in a mammalian patient in need of such treatment, comprising administering to said patient a
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del ay the onset of type 2 diabetes nellitus. Another

aspect of the invention that is of interest relates to
w@2emenme of treating hyperglycem a, di abet esP@F/US2007/020858

insulin resistance in a mammal i an patient in need of

such treatnent which conprises adnmnistering to said

patient a conpound as described above, i n accordance

with formula I in an anmount that is effective to

treat hyperglycem a, diabetes or insulin resistance.

Anot her aspect of the invention that is of interest

compound 1 &l gc;rgzﬁlcé Qitft fgm{umqis Qb sclib&Pbblin A8 Amobitahidtiigefiteperd endt
di tes nellitus in a mammal i an patient in need of
Syndrome Xy ch treatnent conprising adninistering to the

pat iAenthermaspat bf thel inbwtonghas fsfod interow relptsiteta thed Fof treating a lipid
disorder sel%gtgpﬁ'UHQhé o@&@&ﬁg@r@& lI;JiHefrﬁ’d; W]!)éﬂlqblderﬁ:& i@stidlpeddemia,

ove. Ano SPEC t he |nvent|o kg ﬂ%eﬂmmn
hypercholepipolsis dow Bk 6 108 P it OB Rk prt i Pt ot Syl
comprisingBd i sterny tpahld eatient mcomgednddfs deserfped p@pﬁgﬁ\tre%)@?mq f%mhl@ Tinan
amount tha?%'@h%%}ﬁ}e% (B4 s %19 1§ﬂ|é§]sonﬁP ient a conpound in

ang (l}{ﬂoali'tneg ggp\g?tsof gpgé\gupp%tk]?t S ?fdlg%fers{ rsgges %o M etho%l ﬁ@tpeatmg
atherosclerdS PR mahmhlke pariere i need of hrgh tregmeft, PMElségtadF@‘ﬁ?r% tp gpid
patient a comnpn%kg]gx ?grdLJc@ Aith By s QR ri¥ed dbole HRIERJualefRafiead treat

such treatnent, conprising administering to
atherosclerggip-d patient a -5 WO 2008/ 042223 PCT/ US2007/ 020858
co nDQn\Uﬁl(iEr lafpeacsfaliciavsneomihtiis bbintrarshrelatesdo o msthoi pbieating 2

condition Pctgs filoth t%] g%ﬂg Hﬂ{esxs{x@&f {13 h%efr?gﬁrhgi (ﬁﬂo&rrgﬁ&bse tolerance, (3) insulin

aspect nt.1 on

re51stance,|(11-pt Q@p@g‘; (3 dipigh disordess, 56 ﬁﬁlw&ﬂzmbaf, Wl Pll emia, {SE g%pert?glgr:erldemxa
%) hypercﬁblS@d’rdleﬁnzs el tiveHDLevelst (ie) g LPLJoveds, 12D ﬁ@e@ﬁcleroms and its
sequelae, (ﬂ?f)s vasg.{]eggggt bs@)ﬁ)@)rdah&éa%ﬁ@ @5) aBN&ﬁiBElrdbGile@er Aedddgenerative

disease, EbseHgmRERY: G0 n@hfopmh’yﬁé%)dwawgtﬁ%ﬂzﬁsgfaf‘rﬁgﬁ# indother conditions and
disorders @Wfﬂsﬂimsﬂﬂﬁﬂem Stadidonenttin asmintngdah petient @ r@gch@fmgﬁurr@gnent,

&l l ed Q&L & Ile%gwtﬁ fJ)mi fh 1243 described above in
°°mp"5m5 Suht et”ﬁ%t &X%aﬂ%‘{eg%‘{’@’g’ to treat said |i plud di sor der.
namountAh@t‘h%ffeca%@éteafoﬁa‘dt%édlp?ﬂ/ent| on that is of interest

rel aF\ﬁSthErChsﬁecﬂBﬁ thethvaftioh tiedisiofiinterast g atesolagnalstdof idplaying the
onset of a Sg}gbtl;cin seE:ctp 9 omrH\e ﬂpgo%gls@l( L dfh)}pﬁx%@kgﬁﬁl (2) low glucose tolerance,

(3) insuliny mSl%terGef(éhﬁ‘zeélw(f)H'PF‘b‘i“FﬂEﬁeds Ks)ﬁswgﬁ?‘ﬁ’ﬂéhhyé’ﬁ'g\?g) i gsa
hypertri glmaa&ua,e@ ReckahBlckteroldnea (1 0)asw eiskel @s, ¢5i)$ighAdd: Iveels, (12)
0

atheroscleéosr%ea{lﬂ 6ta lteae é'i]%sevggclu%r retsg%dslg ?142E 9&@ ngf) ra.@cloﬂ’lu%ﬁ obd&ity, (16)

neurodegepemtipe élm@p,éﬂ)mg}m@path}( 158) H?ﬁ’é‘?l&tl’p’c@ﬁ? geurc(pzj 7 &&} yn%rome X, and
other comﬂhé’r&%@ disetdeFsaiies, m(u?i)a résibgdnbé 13 a cbmsmﬁnam(}epar(xmyhan patient in need of

lid Rl with/brmula I as
such treaW e??anns d\é)%dmnp %tgr %ﬁg AHe %{1| g Qx)lp&bﬁﬁ AR QI%HA& ithfbrmula I

1Pl ycer | dem a,
describedfahpresrin o Ragens tit ér?ffac“"(aifbﬁ‘el?yot\'/\f’ P ?fé9’8|°§“d‘ %) high

LDL |A@1\6ﬁ4e§aspéék%}' th@ﬁmmﬁﬁﬁhﬂﬁs}rﬂl iste@sicrelates to smethed efeducing the risk

of develoéfﬂa%ﬁ{)r?]dzgo%o% ecte qg%%rgtﬁpe o otétl An E)qﬂlphrtgly%em{alé} low glucose

erative dis
tolerance;((i)?)lswlgqrpm@ga:p,}{ﬂ) ol{eilg), (ﬂé‘yﬁﬁlr‘lﬁi%\ Sy (6)(dygl}pxm?,ég)3'tyﬂ§,rhpldemla (8)
hypemgx(ygé})dex%yan @)Qﬁer&olé&%laﬁiﬁm OxiowdiDL twvels ANt high EDE dorls, (12)

atheroscl?f%ﬁr.r%}d: %ffgw%eeﬁ? ‘?a%glrl]a(}? tenfngss,gpﬁ.e)ggcﬁ%ntls, ('PS)aabdommal obesity, (16)
neurodegenerative disease, (17) retinopathy, (18) nephropathy, (19) neuropathy, (20) Syndrome X, and

other conditions and disorders where insulin resistance is a component in a mammalian patient in need of
such treatment, comprising administering to the patient a compound of formula I as described above in an
amount that is effective to reduce the risk of developing said condition.
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conprising admnistering to the patient a conmpound in
accordance with forrmula | as descri bed above in an
wa@prmeani2ehat is effective to treat said condi t PONUS2007/020858
Anot her aspect of the invention that is of interest
relates to a nethod of delaying the onset of a
condition selected fromthe group consisting of (1)
hyper gl ycem a, (2) |ow glucose tolerance, (3) insulin
resi stance, (4) obesity, (5) lipid disorders, (6)
dyslipidema, (7) hyperlipidema, (8)
hy peAbetheylaypeet ofdbmingentied fhahiseé inddrert eslates to lagpetizpd of r@jting a
condition Le@é@te‘dq‘en{ @Y 8todp c&r;ls;s}m bgh LDL |eve| s, (12) ~

at eroscler05|s seq u vascul ar

r est &NQYPEELEIRT: 335}?& st oL ewﬁ é§> R PR CE Ak e () lipid
disorders, (@alyslipidenria (Bdonetipidema, () bemseiglycdridemia (9 iypertimjgsterolemia, (10)
low HDL (e:l’m ('i]f:)mghm Wels ((1-99 atﬁ@&gcf%%tsm{d itk géalel%/ @ﬁﬁ%cu&r restenosis,

hef. condi tions. and disord ers ere
(14) Panch@gass@ a}@éomglabof@a% 6Hhd Reurpdpeenerativhrdiseast () rFté‘?ﬂPa'ihﬁ (18)
nephropathe € tb)akuropatigy) (20) Sabdremt X, ewhg@hdrsbmdjtiad mmddsdrdeds wgeteonsulin
resmtancetl!]gccplﬂ'}o'ng’ntm g n&%mzﬁﬁﬂ gatlieplt RG] glasﬂgl?trmg}ltf ormula | as

descri bed above In an anount that is effective to

del a§PPHE T BIBinigFringp e eftrive ATt RoEendf formula L as
described tibwye] and@arcbmpouridisalected frof thelist pesided bélatvves t o a net hod

of reducing the risk of developing a condition

sel ected fromthe gr oup.consi st

Cryypings Sfcfarmuda I may be wigd di SreuRtion g @P&%&%mgi Byt g imthe
treatment/psegioafsggprescidh oodadioration Ebihe ldispases ¢ cooditienssfor hiph compounds of

formula I %ﬁé%lséfm %m @l’hel( SGgsfM;ﬁJe a'dmnqﬁépe@ by (a&))ute and in an amour:1Lt c<):ommcmly used

ertriglyceridem a yper cho Iesterolema
therefore, |c:8%erpm_rarreévséy Qr seetieﬁlalm ﬁ'ﬁh im_mqoggté pgfon{nilgi When a compound of
formula | &hkef @senpoasbaishndtt 6 of eniedthe,dnigh3) phatsahidtal composition

containin% S.%i\ gﬁlgls«!{rﬁ%s dé Ja&clm&%%ee@o&{ﬂohﬁd of(F]o ?QQS%QQ% o&(%%l‘(ﬂlyg]y, the

neur %ene ative di sease
pharmacetltlcg CWWPW ﬁlgp prfs_fgt) 1nyf*@gplbblal(\1ﬁ§,t OEGZtéﬁt aﬁgﬁaptawé)ny(or more other
active mgadﬂcéntspihhemuexow dokrpotindstdoitisor der s where insulin

aen‘Zpd ? Ar !i%lv?mé-pegpe%&q?gt rr{a b cgilgﬁqgé gﬂg a Q%E&H\E ok‘ H)rmula 1 for the

m nisterin
treatment phereb@tﬂp@ﬂft‘ tyge T dispoerraddre Grﬂaﬁr ﬁendaﬂqns égscalé%ddlerﬁawlth%@é@lmsmd
separatelyl 6F ilithe s@h®pHikmadeatfical Sorgfok®iohd, Wehide, bueahd @et lihiged'tbsk of

(ag%éflf k%g%% g%o%’g@ Qpﬂzg{ ﬁ@} h%rglo}e{%e%l%%%/og 2%% hormone secretagogue
receptor agppists/priagopisfspgugh estN7E}. é@é@eltﬂolv% et 8- 510684, éa‘r'ﬁ?ﬁg”é 1-692,429,
and L-16352830hdd suth S&ah&e idadlobdddmit. iePaghONEs. 6 GBS, 7 B, afid)6,058,95l) U.S. Patent

Appllcatlm IQgJ ?bdﬁ%‘:ﬁ@l b %%)Oi/ﬁﬁ@b LL%? %’%Tt}%d)%c%[&%%oa ( %b 61?%55& Bnd WO

02/32888 Q(ggprogzpruté{fﬁsrge p qsyhﬁ'ﬁgel P, Pd@}]ugubn(og}, 3 cannabmond receptor ligands,
such as canygendid CHh yeeptodeniganis(s9) invype agohdlsesick potimonabant($@)ofi

Synthelab'o?"XM 5} N %ﬁ 14(7‘}812nc{‘é19 P 117%A é§an‘81(i %yg}ézﬂog SIV-319 (Solvay), BAY

’erost's and

65-2520 (Baxarh na(yg thpse disdased rH e ggpxpttN@ 5332523 7 eh A BN §7a$-013,837, 5,081,122,
5,112,82005262 136, 5636941 et&mdegw@pm&&hmm 9d/43A)9, wo 98/33765,

WO98/43§.% ﬁ@g@ﬁ%}ﬁs \S{é;s%l(q?g?m\g%?/? S&&J:%Mgl 1 d@é@é’? 6 2\59/2)00/10967

WO00/ 1096& VOR7/29098, WORHB49% WO @Uﬁﬁﬁﬁﬁemo 01/6\46é2,r&(@fﬂl/64éﬁ3 WO 01/64634,
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sswsas, RGP ARLINGEL 0y BE RELS BBl St s i
dexfenflugaorips phahteswingcandditutranrine E) B$-9@retpHWP@e&0bt§ltsowch as
AD9677/ERRBPLUIShifonfTaksBa), 113 mzbss uﬁmol BRCSTM4) 179856 8MBME-196085,

s 351 S0 HGEII. TIH o R G5 el Denklienyy 14, S 119, g o those

t he di seases or conditions-fer which conmpounds of



formula | are useful. Such other drugs may be

adm ni stered, by a route and in an anount comonly
wais@d/o42ber ef ore, cont enporaneously or sequentPEl/Ug2007/020858

with a conmpound of formula 1. When a conpound of

formula | is used contenporaneously with one or nore

ot her drugs, a pharnmaceutical conposition containing

such other drugs in addition to the conmpound of

Formula | is preferred. Accordingly, the

pharmaceutical conpositions of the present invention

disclosed u{ ﬁcé kigtg tt ﬁ@atfolﬂ Xos. ad 3,519 HndiUR DA, OF7 A8 PETEateat Publications
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(MCH]R)%%%%%f %O%él%gé gl‘f.ymgogrl %@%é’fdoé@@ lef’@'g %gtén% A§{5@catlon Nos.

WO 01/828pf WORIETEINIVO BRI BXISEWS) 0202456WEU2/ ﬁ%"ré’%@f’?—/ (9§47, WO
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e 115 LD g ol DM IR AR s
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6,350, 766S @Qﬂﬁs a§o Q@ A7Q%b@«t6 {78800 Gk 691 3,658 108 PatentREBIZAtion No. US2002/0137664;

USZOO3/Q%38%% pégg%/ 05?%1‘, Hs@g%@o‘gﬁ%‘” iﬁda{" NoBlildon 182398 8l6002; wo
00/74679P®D OWWOBCWD QU70S37; WD (0174340 94O OL/D)1 7 (Y@ 9&8P 1 188 WO 02/15909;

WO oz/oﬁéy% W‘W @5/0B3-RiE342 02/d55h1 200, 02BI6BEH9; 3BO42/068387; WO

oo P BN B S B Ay BB DG bR

03/00984PLIWIO ©4034000; NS .08 DIG, WABOT0 7S W OB 159\1@70 04/089307; and WO
99/ 51600, WO 01/ 85690, WO Q%/ 85098, WO
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6, 335, 345; 6, 337,332; 6, 326,375; 6,329, 395;
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diﬂuoropl@ﬁﬂwgﬁiﬁn&fbﬁ }(-@Fﬂhﬂiﬁo-ﬂrﬁﬁﬁb&ﬁf—ﬁﬁmfwﬂﬂ-b]pyridine-'7,4'- .
piperidin]gic-}?lg%-éé(eﬁ_ rfogafaznfe)%igl 2 gl:'ﬁ?Bg?ﬁ%)?%%g?@]}%lg%@kf?gl@%?en I)IS.ﬁ-rolldm-3-
yllcarbonPPOSDxe-2 a8t AT+ USaaiayt 9desehyl-1H-1,2,4-triazol-5-ylethy -5H-spiro[furo[3,4-
b]pyridinepzﬁqyi q:rih»ir?eﬂ;i?’S)L]V-t(@RQ]b'?)—éf(Yi-}lﬂﬁioﬁil)hﬁi(?&llﬁ-i[Bﬁbﬁhgk—D{Urrathyl-lH-l,ZA—

) 0 a -4 - car oy -1y A-(2,4-

oo YRS S ot
difluoroplmeyichelopeAGU- AR tiyithirdfivetor -y ratderming: cCOFpPrrtareh - P R-2-(2-4-
i l 4-yhaiaoL-dyTopeigl ieddonyl)-2-methyl-5H-
dlﬂuorop%n?Pwil(%ﬁerﬁ]}tﬁo yhHANiaaL-¢yRlbp

BHEYEAL
& : i DA b l'ﬁ' acceptable
sprolfura TP BRI B e g B g it iR accepta
salts therebf- [ (SAillFamticnmilrokingul OFK11h rezentor)antagpaipy gy be gqyggaﬁ yre(gtpéoyed n
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: L' lf J\gaf,er%fs‘p%%atfeé ﬂ%du?il ﬂlafhs%k]méé@ Rt 3o ATr Riais the
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human patient ?n)negd bflsuch Erézﬁﬁeﬁl@)mﬂmixﬁ ddnlibistetingdto(siddpatient effective amounts of a
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amounts clgrlfllggzﬁ(l) ??%YY)U?C[%/ < l Qédy zlbl)vé\l' (lﬁ @Jﬁéﬁ%@ %?yﬁﬁt%ngmﬂ%rr wherein

Moro-1
the cholestérpll abeerptidmainlyibitords fW@WWI (tetrahydro- 2H pyran- 4-yl ) ani

noj - Q%f(éh@p Lt of the nﬁv@ﬂﬂﬂﬁﬁyit)s a‘lﬂﬂeieblyrkz}aﬁb'ko a pharmaceutical composition
uro is
compnsu&ﬂp(ll)p r?g (i)fifﬂ'r%tﬁy f sc%ﬁld 4bonJ ?Tégung séfécled%"cmﬂhg list

ar maceu acceptab
provide abwetxsc«vrh!enwh wita nuannwlttm\ly aqﬁ@mt&wmr | (NK-1)
receptor antagoni sts may bejd.avorably enpl oyed in
conbi nation wth a conpound of the present invention. i
NK-1 receptor antagonists of use in the present
invention are fully described in the art. Specific
neuroklnln 1 receptor antagonlsts of use in the

e

statin.



WD 2008/ 042223 PCT/ US2007/ 020858
phenyl pi peri di n-3-am ne; 2-(R)-(I

WO Rp04225- bi s(trifluoronet hyl) phenyl) et hoxy) - Be /832004620858
fl uor ophenyl) - 4-
(3-(5-0x0-1H,4H 1, 2,4-tri azol o) met hyl ) nor phol i ne;
aperpitant; CJ17493; GAN697599; GN679769; R673;
R067319; R1124; R1204; SSR146977; SSR240600; T-2328;
and T2763.; or a pharmaceutically acceptable salts
thereof. Exanples of other anti-obesity agents that

Ca” & Mérbdd is Rmpeisaafatombound of
FIF LN LA 38 s mpeemosboo

S
formulal‘a%dwrlbs%b@’?wwfé’g@ﬁi‘%a““tﬁ% AR tgple sl SoTv8 thekst in gombination
\wﬂaaDPP&WQmS&&n@aaﬂaﬂﬁmﬂNbMy@HHNMNmmE@@Ity drugs, " Exp. Qpi n.

I nvest. Drugs, 9: 1317-1326 (2000); and "Recent

advances in feeding suppressing agents: potentia

rt herapeutic strategy for the tFeatnent of obesity,

Exp. Opin Ther. Patents, 11: 16{7- 1qgg (3001) The

le P72 n uropeptide Y in ob gcussed in

i t_nDrugs, 9: "- QGT>T§N\
Cannabi noi d } ecé t9N | i gands aRe dlscussed Ng%ﬁ.
Fopin I nvest. 9: 1553-1571 (2000). Ano

aspect of the invemtyon that is of interest relaﬁgé to

a method of treating a condition selected fromthe

group consi sting of hyperchol esterol em a,

at heroscl erosi s, | ow HDL Iq¥els hlgh LDL | evel s,
yRer i dem a, hypertriglyce m aN8ndQ dysllplden1a

a panmald a atjent in nee

g aELy/rg%@rlng to thel patient idZ}—C&
thher apeuti ca ective anounts of a ADGUH of
formula | as descrebed above and an HMG CoA reduct ase

inhibitor. Mire particularly, another aspect of the
ora pharm'a&\ﬁﬁggll'yQGcebaﬁfe shif oi0foabt tRére&tin E@hbih@Rntvdthas phatrivedutehlly

reating a condition selected fromthe group

a“mpmbkﬁ%ﬁ§Fst|ng of hyperchol esterol emi a, atherosclerosis,
Optical Isdn@as HDlasteleeriers s Geprngthic [f0mersevEautomeRy per | i pi deni a,

hypef by & M@&fn&ﬂé@ﬁﬁs‘%t‘ @&ﬁxu@a}’l&iohﬁhﬁﬁx%ﬁmotdhsﬁnﬁﬁmmhmtaﬂ and thus
pat i ent in need .at nen

d individual
cscur as e TESHORT T SHRECBHC PR Sy R|opy My and iy
diastereonif® Ulhe predént énveatimpoelndks @il sﬁ@rlme@c|foxg§ off é?@anB@‘ﬂ’dé’BBV%"e orm as
wdlm”ngl AL HMG CoA reductase inhibitor wherein the HVG CoA

par ;J g%g? gﬁx#g?&%&g gﬁ@)ﬁih%g%xgzo?t%i\r/l%?eﬂoc ouble bop] sf ar}dsunless

e ITnvention t
specified &heriviteparesitant @ iatlede bash & and@tdeonietof i0MSEt i ng a

cond E&JHQ Pf tﬁce Lcﬁ\%o%gdsf Jegmﬂeh ﬁelganHEB' ROGAtH Hlff&:gant) points of attachment of '
erchol est erol em a, rosc

hydrogen,| réggpqsto as fag\H)rrLem_ ﬁugb ap gxanm/%nea d:‘?one and %!Verrc@lfonn known as keto-
enol tautohigpe Mhe irgliwdel tadlemiess agmell a@IyBFFlPl}QF E!’é’moﬁar e ERromPRESRIIth 17
Qi need of such treatment, conprising
co"moumggkbnﬁ%ierlng to the patient therapeutlcally
effective anmounts of a conpound of forrmula |I as
Salts and §6l9ated bed above and an HMG CoA reductase inhibitor,

wher % s dé P%olt@%%ggMB@ﬁmhﬁh|a@ ih@hidddSn ﬁxeﬁ‘pi'éiél’ltﬁ\ﬂventlon The

sel ecte rom-t sistin ovas t
b e
substantndl]&&%ﬁdﬁd bades of BeidbR2luding inarganirsdr@tganic ngtah@mowpr@@[ organic acids,
as well as r%{t%ttﬂat cla? 3 Qc;nvgrpedtlnt%h)hhﬁmaggutfcmiﬂcgéﬁaﬂiﬂaﬁg .6$alfls Qer@ved from inorganic

reducin vel oping a condition
bases inclydé elemisym ppmORNE. gﬁ*@uw CPRET '%gﬂ’fﬂus ithldm, magnesiunm, Renganic
salts, marBARSUs GRvRls 5 Sdoaludiy e, aidhier ldec Pertioslady prefepied p| the ammonium,
'evel s, high LDL |evels, hyperlipidem a,
hypertrlglycerldernla and dyslipidema, and the
sequel ae of such conditions conprising adm ni stering
to a mammual i an patient in need of such treatnent

Br




t herapeutically effective amobunts of a conpound of
formula | as descri bed above and an HM& CoA reductase
WO nioslosr2es . Anot her aspect of the invention the€T/US2007/020858
interest relates to a nethod for delaying the onset
or reducing the risk of devel oping atherosclerosis in
a human patient in need of such treatnent - 15 WO

2008/ 042223 PCT/ US2007/ 020858 conpri si ng
adm nistering to said patient effective amounts of a
conmpound of forrmula | as described above and an

calctum, mag'rr]l'v%'i% %OEa%QHI%t ﬁﬁiesoblﬂm sthst Halts ¥ovRd mrnt ﬂlﬁHﬁz@Eﬁt%ally acceptable

pect he | nvent is of i
organic nom@p{gtb@gestnyhgle ﬁ@lfsmg grimagy, se&glidgw ﬁ@(v Eeﬁ@ryoéﬂglg?s 8lfbs{ltl.l§3d amines
including nﬁtﬁﬁiﬂ@ Ioe@nﬁrkg&ubsst&hted)&nﬂeu ej'u)plangnea,tderbgscioere@@]aggq rgsigs, such as
arginine, beéeaFﬁ cat%il g}polm% N Rlegg ﬂ}gleﬂﬁ%gdlﬁﬁ@t M&laﬁﬁx@m H®ih ﬂmmoethanol

erin tient effectiv gnnﬁg gﬂ Rine,
2-dimethyleoimpehamnel. SihaRcpTR eI RediamiRe B ey etyjpiperidi
glucamine, El@o&@ﬁnd a@u&hé\,wdﬂaﬁmlb«s tiiproplyrdnen hyisine, it Gogemine, morpholine,
piperazine, Ig&}e{lﬁgngspeol Iarr]mrlxe re ?% g}oéalﬁe ﬁIl@ésl fﬂeolf—&ﬁﬁe NBEfylamine, trimethylamine,

, ano rasp &ct of the invention that is
tnmvnﬂmmﬂ&ﬂmm@ﬁewvwﬁéﬂﬁﬁé§eto a nethod for delaying the

ONS 8l héH thé Eshibuig ot the pressik ingéntib@uebisi suifs may be prepared from

pharmaceu? %;aZlgtra%:e%ta% on%'n%oﬂlpac"i‘dsggl%ﬁﬁl g%drgﬁiic A oré!ﬁﬁ:@cf&g Mr&mds include

erin
acetic, bengemfa@éﬁomgzebeaﬁq;g@p@p@rs%foev@nﬁgﬁnﬁh‘mcsulgxa ntﬂngplf’ lécomc, glutamic,
hydrobronﬁ@ﬁ?drb&ﬂ&n@ﬁ@fh%nﬂillicﬁd] Mz, Galic,medhdeliq sethandsiortio mucic, nitric,

pamoic, Pagg'}e% ahqsshorlctﬁ}fg%ﬁc r QG "i)a?&nc'dqwhghésgffoﬂl@a@d afid Bleilie.

roup consi stin ovastatin IF
o st et ient FPRTORIS Btdroglo Bl g, ulurc,
mﬂtmﬁﬁﬁﬁﬁaﬂstatln ZD- 4522 and rivastatin. Yet even nore
part ul ar | not he C ] [
%cﬁéart%ssats %%egi%a el refer ersat%Ql?e orrﬁyfoaxt)(? gf ?r%‘sa%t &%}e.o'f,sm
assocxatlorowgkga s@vem,@dmasrygatqrh geprewta@fle mle@w ydrates, hemihydrates,
nmymam;g@@mgggler03|s in a human patient in need of such

t ; ! armaceutica
e; fe e %gcegg%n{gxrﬁltcgrlngcgmgs gg lﬂ)lrr%ulggla n{e? e%&H) cﬂlﬁ& &h%r;“l tically

a conpoun or nu
acceptablecbeks:mdtseblza‘above and an HI\/G CoA reductase i nh| b| tor

wher ¢ji9 14@&1&""\@3@9{6 d rﬁéﬂd@d SSEhibitinf kel aktvityl of glucagon by antagonizing
si mvastatin

9! f R
the glucaggn recgptar. ghereby L§ g{;lg% {}\e rats Pﬁongg %e&%ﬁﬁ%% n'bﬁ@uts dnd th

concentratinsdtghepserieglashag t he rlsk of devel opi ng
at hefrs dnffolidsSofifdimala TLLaR Be psdii@the manufaeeet offa nedizhment for the

Prophylactg% gr t%?rlggetéltigﬁg ! I x If |f’]%ease %E i lﬁgrhx?glfs L Qodi ?ﬂe&j wri)(ﬂteieeﬂéd levels of

glucose, campsedlvé domEibiog éwe@nmpaur@mﬂf@wéaﬂo‘v'ﬂwg Salila rﬁ'ﬁe"als to provide the
medicamenfli i tor. Mre particularly, another aspect of the
invention that is of interest relates to a nethod for
del ayi ng the onset or reducing the risk of devel oping
Dose Rangg¢sher oscl erosis in a human patient in need of such

tr eatiieplop ﬁﬁﬁ@i’fc'& ﬂﬁ&péﬂ@d&bé&f&i doRpolitl SFabehupel wiBindf course, vary
with the ngéxgeg(%t slsgegn)g%s%codxﬂgxog? elT‘P %g{l]]g lpgxftx Lfél%{ d lpglﬁlldi s%ﬁe tbd and its route of
administrativer & willtaise vehyoicexdiog i the agfs oejsht ol rpsmﬁms.of te lm@wdual patient. In

general, tﬁezcﬁtﬂ? %&emn%%ﬂ% b.@thmaﬁé)ﬁﬁge &iferdnhBoouby. 80T in@ ko 438t 100SngDfer kg body

est or.del a | Kk
weight, pfersRiGBRPHGOL B FERT 5 Paaveis S hGSERE Bk D% o d03Eiper e in
single or dinidled aores.t it oy berperessarydd ugchdppeses pptside of these limits in some cases. The

terms "effective amount”, "anti-diabetic effective amount” and the other terms appearing throughout the

application addressing the amount of the compound to be used refer to the dosage ranges provided, taking
into account any necessary variation outside of these ranges, as determined by the skilled physician.
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manmal i an patient in need of such treatment conprising

admnistering to said patient effective anounts of a
w@eoropoune of fornula | as descri bed above, andrP@I/US2007/020858

chol esterol absorption inhibitor. Mre particularly,

anot her aspect of the invention that is of interest

relates to a nethod for delaying the onset or

reduci ng the risk of developing the other diseases and
conditions nentioned above, in a human patient in
need of such treatnent conprising admnistering to

S ai %ePr%gén%tve ﬁésfage%tdf \éc?m cﬁlﬂwfﬁnﬂfla B a§ QB8P aihd pRdrmaceutically

formu desC abo a cho este

accepabl s BRRINHES ATy F40 S TRRL FA™ ADRY CLB KRB 0 & er o

preferably #0801 pigit®sbdunfdtong,on single or dividedl Beses-ABxanindes o gytable dgsages include

0.1mg, 1 mghfml%a tid’rﬂ e 148 nff 56 ReCT 8k, 100lRE, 850 tncg 2700 mg, 250 mg, 500
tica ositron CoO ompaun q

mg, 1000 rpg axﬂcg;frmﬁréuqh dggesdgg ?SB’éH‘VétS’B%PgB ((f})om% ‘(S,Q) 8ed i combina ion with

the compowidk 6£foadulh [ e kinben,| dr site deproinate thirovids mhmdh@]emjpf gqill in the art,

ki v 5l G UOL U HRAB MR R8GED' *Cne b eceur el

conp¥Ben intsayepppstor peal ggmipisiraionds expglo@e&lﬁ,ﬁ FSPLesgntaffve gosage range is
from abouﬂﬁmmqﬂ@d) abbutf 100 Y (@referatsly fremdrd breg thaboet 1), mgyofa compound of
r eyt | I I
Formula I Feﬁ-% B g)?rg?(ﬁ, a\%cﬁ%lr’% pXRNI (?d? eﬁl@tnam: ﬁre?e‘ﬂtﬁ Ig%?l_ft grlvrgge I%e%:bthg{j 1@?1?% c#]' a
compoundtofy forgplta el body wglgbff PeF ?‘-‘/ F * .-Z~ NH2 O NHp O N N\

N\ Whih used M dor¥inaGb3 with 3ther #gen@r thé\BiEagdsBioteNilaBov® it the\glucagon
antagomst (a:e Cprowd%{!lo’igw tﬁe ugig‘?'(%/og%:*e: $ tt eortlge(r) Prhsﬁ{cgﬁ&# Ul G;t?alrr{pYe when a DPP-1IV
a5 0 S L oo
used in an kMO r&ngingr@s higye DORE $o as Higomabotd 0DGogepreferably about 2. Smg to
about ZSOm%,uatn KlrrPlir!nS) lf!v%drllyabgrlt W%&%HQM%G ‘T’ngojdnfu‘ﬁgtmé'dqn Lin00B4iB ddses or in

re S mretri centers and thus occu

divided dopesce RERTER o8 SIPHERTPE R RN TETREF ENARI {°gffE] g combination
with a CBU bﬁ&édﬂisﬁﬁﬁ&fsé Egofiis lther @81 atahonsdinvérstiadonisticande @pegignenr gmount
ranging fr%r{a af ﬁ)r eassea ounvenEoI a%rﬂlFé?nagl F&L‘?ﬁo@ﬁ ljng,Stanjg pbﬁl@ﬁ@l@ Gn &pe{rﬁ@]t ranging
from aboutl i te SboEAAB T andifere BRI PATTYIaH R AP BE G Aot 1.0 me to about

10 mg, adﬁ%&b@m@ir@d &Hilg ddeu bt B ddaadisiosand apprbpdge. Byaepies iobdbses of CB1
antagomst? g\éeﬁgvgggnelét II?C!‘] l?deriemg, Emg,o.%mg, gllnlédgmg %tﬂtk %n%”ﬂng 991%QIHEt1 6rh£

Pharmaceutical Compositions

As mentioned above, the pharmaceutical composition comprises a compound of Formula
I or a pharmaceutically acceptable salt or solvate therébf and a phar.mac'eutically acceptable carrier.” The
term "composition" encompasses a product comprising the active and inert ingredient(s),
(pharmaceutically acceptable excipients) that make up the carrier, as well as any product which results,
directly or indirectly, from the combination, complexation or aggregation of any two or more of the
ingredients, or from dissociation of one or more of the ingredients, or from other types of reactions or
interactions between ingredients. Preferably the composition is comprised of a compound of formula I in
an amount that is effective to treat, prevent or delay the onset of type 2 diabetes mellitus, in combination
with the pharmaceutically acceptable carrier.

Any suitable route of administration may be employed for providing a mammal,
especially a human with an effective dosage of a compound of the present invention. For example, oral,
rectal, topical, parenteral, ocular, pulmonary, nasal, and the like may be employed. Examples of dosage
forms include tablets, troches, dispersions, suspensions, solutions, capsules, creams, ointments, aerosols
and the like, with oral tablets being preferred.
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Sone of the conmpounds described herein may exist with
different points of attachnent of hydrogen, referred
W 008840228t oners. Such an exanpl e may be a ket PCEUS2907/020858

its enol form known as keto- enol tautoners. The

i ndi vidual tautoners as well as m xtures thereof are

enconpassed with the conpounds of Forrmula I.. Salts

and Sol vates Salts and sol vates of conpounds of

formula | are included in the present invention. The

term "pharmaceutically acceptable salts" refers to

sal ltn%r AQPﬁrﬁpcoHmei&ﬂéémﬁﬁ isGalph¥macaripiiahddea may be employed,

substaantially non-toxic Bases or acids including. . .cntsand
such as, for expsRiG Aater. @Y cols gl deplioke ﬂavgﬁ*ag PEY gsg & &

nic or organi
the like, in A€ 448 of ordlYiquss] e.@Ssuspentiond, hlitirsead stletions Ry SRTISE Suh ¢ starches,

sugars, micxfgg%%tgﬁi%g getliu&%:,ldymaﬁg ?%aﬁjuﬁg sSahis Slubriahis SbiflREd, R Mtdpf0iik agents

ani ases | nclude alum nu m__cal
and the likegohg@nse of eref ST PhRINETS| PTG RISl R Ba ° &
preferred. S@hiiss of tei g ol sdmipttratiei, tabletssod capspley fepresend th mqgeadvantageous

| i ke Particul ferh et BY Qarlddfl RA0¥RS bHdnaqulebuderhniques.
oral d°sag32’5§g?r6‘32_§iif§s%é$% Bé?%aglbgfggww cal ci uar’?qth rrag}réeé:il?ér&; ormula I may
pot sasidifiop tafhg ceBECE APLEF {¥MS &MY Fed Prom e
also be adiHiEEA6S Ubiuakd leasmpina bhdor detigam deviers suahagithosp gesedbed in U. S.
i . PR eledo! ' $ECIBIRDY0 arAOOBEN ] ar'y
Patent Nos'apl‘rg ZJr? g@ 8 %%S@?%j%%#daé?ng’ﬁg% includi ng natural Ly, o .ocootion
oc c Fharmaeeuticd) sempeitials ShibA 8Ese VP M s > and” bas! ¢

may be prebddfed@¥ @RaB@RniteSIchas capudés, eshetapyiablety @achirentaining a predetermined

atielne held + ALY KLRYlaKesH Ak ion in an aqueous
L Tt o T i ————
liquid, a nop-adhers HgwdrPnedd b FESIE U AR 8 MG s LIRY FERSE am he,
compositiohk RhhYe plePirt ) dnf@cceptablelphbimapeuticali pregess. gﬁlbwmnwél’ods mf:].ude the
step of co | uﬁg %Tﬁg\f?irﬁr}%ﬁéx{tg%aﬁlé t@%%@ﬁ%ﬂbﬁent&.sﬁ%%yﬂ, tlchBpositions are

ucam ne, norpholine, ~plperazine .
prepared bp upigarindhi emé,intp@atg)a amixinedhe ix%l’ve mg&%ﬁnﬁé)’ W1B"ﬁ ﬁ%cg of finely divided

solid carridr Q@Qp&féﬂ@, M théd, ifele Baska i pulldtingeitetbydnarintn ¢he desired product form. For
tripropyl am ne,. . tronet ' (o t BEmbrekBd ta¥e8 ndy R prepared by
example, aé%ﬂ'%d?ﬂgéje(?fep?ﬁg by ree rr?? S%nn%&c’?‘lﬂo LS JE)as i C ,a]sal. tS Ry e
compressilgefrapRyyen@pbviden ar STRIHeSRRIEAIRING Hie |agtive(s apiapgihe mixed wi '
excipients,r@él,aﬂi%i'@, luﬁﬁbzﬁﬁ& diill_fbﬁ{sllrldirﬁgtaﬁtﬁl ﬁlicgtﬁﬁﬁeg%amﬂ.dmicgigzﬂ@ts may be made by
. _acl as. 2UC ClLY Sorh il i Wk R4 01aS hes#PAbly; each tablet may
molding a gx{yrs; of ?’%%Wﬁﬁ%?%%’??%‘ H? g‘%lsée?ltg ‘?i c, et hangls ul f oni ch)C het e
contain, fol exmmple frogl abewtr{l- tmede aongd-@ g of 1|l;|1§ avthE rnbg'rﬁdde’nt and each cachet or capsu
contains ﬁlamd%ﬁ?&fdpﬁng% al}]ﬂoﬁﬁ‘idmi rfﬁQb@the hawt Iutgredllmltel c, mali c,
man ' nEt nNanesy 1 d¥sd delfErms dBAERifE a compound of
pant Fg]?eh'g’H?‘g‘,“g Y03 %'H%lre ?é‘f p%gﬁﬁ%%%tﬁ:& guglref arie, t -arlfgar ic,
" FormulaIp-t ol uenesul fonic acid, and the Iike. Particularly
preferred are citric, hydrobrom c, hydrochloric,

Te €l G, hosphori C,. sulfuril nd tartaric acids.
Injectable Susnension (md b JREAIL, o o o ETabldTC i d9 Me/tablet

He-S-—=CrpiS—t O tinc Conmpuuita Of

Compounfl 6f FaHnalall or a Hedt t her eof Cpmpoygdsf EFpmulanh wi t 1) 280

Methylcel}?ugcl)‘s\é? Et T such psqwat er. Repl fR&BL3LhiYife €XAIPeES | 415

Hhetude—hydraties,—hemhydrafes,.. tri nydrates and tllleo
Tween 80| j ke. Reference®5to the conmbBaHINSf Formul-a— ot

ax
“aS A BN~ R mamn g | oo 1 Al

Benzyl alkdibended to incdpde the phaj Peeeltinigsl Styrch accept 4.3

ot 1

sal t nd solfvates. This in f s to an od
Benzalkopjpm; ]p?ifgf, Ag L.S e Wﬂa h&hirh §{e§|,ra% 25

fe—actvty—¢f—gr ucagom by antago JFANL
m

Water for injection td. 1.0 mL Total
Capsule mg/capsule Aerosol Per Canister
Compound of Formula 1 25.0 Compound of Formula 1 250 mg

-20 -




t he gl ucagon receptor, thereby reducing the rate of
gl uconeogenesi s and gl ycogenol ysis, and the
w@oses2exnt i on of glucose in plasma. The conpor@dESwN7/020858
formula | can be used in the manufacture of a
medi canent for the prophylactic or therapeutic
treatnment of disease states in mammual s associated with
el evated | evel s of glucose, conprised of conbining
the conpound of fornmula | with the carrier materials
to provide the nedicanent. Dose Ranges The

Lactose pr ophyl actic |or thqgsapeutl CLEARER, NF 1. chﬂpound Df 1.2 mg
formuta—+—wtji—of _course, Vaﬂﬁ MAé} nature or , go¢

Mg Stearat¢everity of t he coddl t i on} drigitlorpmetn A"t he 208

Total  Particul ar conpoumdosgl ect Ekanmomﬂ@xomqmewONF 12.15¢
admnistration. It wll also vary according to the

age, weight and response of the individual patient. In
Combinatiogdherany , the daily dose range lies within the range of
f r oms 3RQtYusl d@&ﬂabé&tﬂe@oﬂb@uﬁs dPPormylapienaykdg usetiip combination with

other drugs\‘gga gr%ﬁ&ecﬁﬁ?léer ag?e)(lt/ ?é%\'ﬁBQIEQIJIy Hgglte%néé? thty o9 dfdBet&Ghellitus, as

well as othegidisgdses amd c@pdm@y@dlemg hergip, ﬁqayhv‘gg c?lr@ecélgg%ﬁgg}:o{raula é are useful.
Other drugggac')aQ@a%nQHtsﬁieg oy rohB @6&in dnmrrtcﬁmt donsomty osad.esnteifiperaneously or

sequentxall)éwﬁgaf:orgfg%gistohgorg}u r{’%’hén ac or& ourgd &q’%'ﬁ#n la?fsflﬁga éo\‘@emporaneously

erns a pearlng roug out % d
with one orapgk bthat dros, addnb;s@longhwcma‘rﬂoﬂwﬂ?%méwah pier drugs in

addition to B c‘dﬁn%gurrdeffﬁ)nﬁtﬂa 18 %reﬂtéiﬁeﬂg ActaABRE, he@hardaceutital kbmpositions of the

present mv{%rg;?g & Couﬁqigfané?#ﬁg Vel %xﬁe\{uq o 9{)11 19% % oS ldGe angreﬁnsﬁﬁem addition

ySi Clan, -
fo a compoR RO HBE23 POHUS2EHE0VSS wgrqdeew#éé?émaé{tbw@“la'agﬂéﬁ&% a

compound QF F&Wa%r Qfmxﬁi@(ef&'s@palrate@&r wethé saa% ghAdnaceutical compositions,
eut iC

mac abI e.salt 0 in agonists
include, bu? W@P@blfm't?ddf’ a(ghl{}gl{agldf L formiin ?ﬂﬁ%%lﬁ éh\é%ﬁﬁ ) (b) PPAR gonist:

rom ab
(e.g., troglitazOneg pivelitaztany, romglute:oep)atﬂ)ynsab@»ﬁé) spypstedn. ggdmha Oﬂﬁase
inhibitors ('e% bR, 9{1glﬁblvhdaﬁﬂs§0($ﬁ§PP-ﬁ( afAMiess, Odchas bitaghiptin, vildagliptin,

saxagllptmngnsda gsl I rs]l?c@@s ﬁﬁse d}gcn%ﬁd mlgg}’atzl\]g%&gg 87 b%gntg&}on 1219rch 2,2004
(g LXR nﬁgulaﬁ&(}mdm@ inshif) Gecrafpeagers £¢-&4 p@ﬁohgwﬁd@ Ggr@gtaml e, chlorpropamnde

ghbornun(ﬁe% i 2{%:: %E]rhéfﬁngg %ﬁﬁﬁﬁe Oftiqa R0 gl%ﬁe;ﬂ@,%@bhﬂde glyhexamide,

glypmamnqgﬂambuta‘m@hte aazg?lgi: ﬁ(?lh ngiﬁ ttoﬂcgclarnfcfe natﬁh?}ﬁL aid x%%aglmlde) and
CBI inhiblt&¥,aictods rivkdérabarit and thesegpmpourda Kisplgsddrip &V QBT §Q7At2|1§1bhshed on

Septembercﬁgsf(;dﬁgnlri m&mﬂgﬁ A‘leﬁxﬁ)ﬂl%ed\éhgﬁndaﬂt 6n Qg?&ll \C/):S q or oral

ran g"gheI weightragip Cg&ﬁﬂon@o ofﬁ@e l% 6—81 Easl%t) it sa%md Qi@ Ugredient may
be varied Wiif ededlirhiys dn dapedd Odponhet affeaticrudosd of fﬁ‘g‘) aggipe H"gﬁ?él’?ﬁb Uperally, an
effective dBke fF %l'm‘”ll‘%e usoQF rThlﬁg, 0 erﬁgbé %ﬁér@&onﬁﬁ)ﬁndja}the Fdtthulidri€combined

with a PP& agcg{lgmeavqng}ﬁ éq,tlok)& tbgfcn%B %ag %l&:ﬁormum Ihe §%R%E9l8§{39¥11
generally tafgeCHor iabair il @00: Wotabonatlh]é)po,aggfntably abpat 2@@4 é«g aboup HRQY Combinations

ofa compf’i‘tgl(zivoqL tt};ecﬁonhblg I gﬁ&&ﬁ&%@tweﬁﬂéﬁ@i@ﬂb Skl Qén@ralﬂf/ aMb dedlltﬁlhmlﬁg

I d fo
soremen s s St b RSkl 80 v
di s CFQS@ﬁnbhrlﬁtlbiEpt‘B&ictd\ble cOmPOM AT TBmMla Ijmayj hecombingd with@ny other
active mg?edlenés aBé méh %ic%g Eo t%ggaaxg@r HF%’:‘E&g‘gﬂs ;hgtgﬁlfﬁmyofg% ﬁfgd%n&‘ miging may be
varied. preferably about 2.5ng to about 250nmg, and in

part irgel E@ﬁpouﬁMforﬁﬂld‘ﬂl}aﬁ be ayaohisizd O acgprdahed with thersegeral schemes

provided berl]ov§ Iwhgre%l deﬂ"a}qd g W& Fetfba iagwabove, taking into account the specific examples that
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di vi ded doses as appropriate. Simlarly, when the
gl ucagon receptor antagoni st is used in conbination
wowak/0&2¢8 | ant agoni st/inverse agoni st, the QOBRCT/US2007/020858
ant agoni st/i nverse agoni st can be used in an anount
ranging fromas |ow as about 0.1 ng to as high as
about 1000 ng, nore particularly, in an anout ranging
fromabout 1.0 ng to about 100 ngy, and even nore
particularly, in an anobunt fromabout 1.0 ng to about
10 ng, admnistered in single daily doses or in _
are provide Kol |T\ﬁ|rgj%gog niSsiQRBEAR btk &iatinamphes! vaith We fdlowoig nBBnings
1. ant ni st/inverse agoni st include | ng, 2ng, 3ny,
unless otheryypg ’mdgﬁ?ge

6ny, 7ng, 8ng, 9ngy and 10ny. Pharnmaceuti cal
Con'positl ons As nentioned above, the pharmaceutical

,Conposi tion conprises @quqnﬁgy{Ldn-@fxtyﬁﬂmml a | or a
a9 = aqug‘?ﬁ‘%muwuu cattyacgept abl € sal Tt _or solvate {her eof
Bu= butahd'BamCPljtl cal L"": er—Tthe—term
BOC, BoGPRRPIbkyAfbon@NCONy assgz @bz Beligloxgampmyki ng t he

con e CSLTTE AT TR T o gDt (S)y i geceut cal |y

excHp-eht tHat ecarri er, das

CDI = cmbrlyl asmakyoler oduct vthbqu Felsmmgpylaléﬂlﬁafb%}ﬁlratﬁ r
DCC = b&gélafggtgchoix oL the CORPARALDARhyEARRbS¥lAON Or

ot —any—t or Tore of The In redients r ‘
DIEA=diis ilgldanimei on of | oRMET NM&MW.

DMAC, %MAV—OME@?aEetEMm%S of EfEactei@nsl or i nt eract- ons

EDC = g-gt:ﬁtvff o1 nared sgt S O gg%erﬁ%g s)%%:frm% -plgﬁpggﬂlg])tbgﬁlgtﬁﬁéent-mass
dimethylg 'qoprgpyi)rqag ;um,L Spec rosco)

teat; prevent—or defay the onset

dppf= Df —Elﬁﬂ@h&ydbhak]ﬂm@ rrel | =ik adeﬂﬂm{a@dpﬁﬁ m‘ﬁ&stsbedrbﬁbopy
ferroceghar maceutically acceptable carrier.  Any suitable

EtOAc %logﬁ%?acg{at Aadm ni strat | oRpiRY-= t:xeghqﬁrwsweidm‘uahromamgmﬂhm

mrar . especiatty a human Wwth an effective dosage
eq.=eqyfva3ﬂt§$)npoundpnf fhp/n nthhmalwgiﬁmhgglgcm“p, - J
HOAc Ph@kic acifectal , topi cal Esmarem@treﬂpady,mmwioar pul nonary,
nmasal ., and the [Tke lm)MtPfeN Qetg?(t‘?i | es of
HOBTH*Q%EY‘*‘P&).“?FEZ?‘“@ Gee—tabret st | othes, (]I Spersions,

LEMDS Spisi 0ns, sol uti ons.pf@D30HfRm 6 8&fiRted GirBédrent s,

blS(mn&&lyMQI)ﬁmdand the like, wt oral bl et s _bej Ag

MecOH2 SHLLEd: - 19 WO 2008/3422331R6rbhddH2a8d/ 020858 | n
ptepartng—oral—Cconpo3i tl ons, an (i)f the ugual

Me = npeitipl naceut i cal nedial i buné“wghy A0 i e b —as—fO

PBS = BRIk EuRALAme gl yCal Smﬂﬁtb Fgrifledrombhhmesulphaty/ or i ng

agents, preservativeg, Q\I_o“) dofgents and the liKke,
Ph=phenvk po caseof—eral—Higuids, &.p., SUSPEnsi ons,

THF =@dtiakydrefueand sol ut i ong; Lxmpyr&y& such as__gi_a;_e_hes_____
sugars, mcrocrystall|i ngpiss & WeRsiazdi-luent s,

CeHu @c)@mhbm“ ng agents, ||ubyibgafsyarolidindpiessphonium hexaﬂuorophosphate

distmtegrating agents ﬁ?d the I ke |cc1uthe case of
iPr=isopeoipYkol i ds e, g welR st = L3 ﬁr%arp. .

o R} C aUl Cl D.
Solid oral at i onsxmosm%ibﬁﬁ@wenﬂewa@eo)cﬂ 9-
2.4-diGIRR 2. dighio ’(%Pﬁ%’éf[n ni sit r ditrictrylxapthpdeet s and capsul es
e en vant ageous oral dosag
113111“/;# ﬁ jf;jﬁ"”‘b"“%‘p 8¥““89b| quygbzm;ynﬂérbewilé@ewwgﬁﬁwﬁ?dd“m ©
—————8%%'900

S—ot ||unaqut:‘uu5 techniques. . In agdition to the
NaOtByonsdivmjtssteuyeoxider ny set mwum!umm upoxide. o

JIIP\J\JIIUD UI

Na,ST; & Bt i@y al so be agiiopishenedubyuléont rol | ed
= etease means and/or delivery devices such as those

Pat I\ w9 3,916, 899;
: ?’g’f%l\g%”?’eﬂ%&g %Zg" 719.

tTons of —the present i NVenii ol
LDA -8 Uihfwaip Hissopwipylemide adni nikdHMRSFgptassium bis(trimethylsilyl)amide
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may be presented as discrete units such as capsul es,
cachets or tablets each containing a predeterm ned
wa@pwans2ef the active ingredient, as a powder BCT/US2007/020858
granul es or as a solution or a suspension in an
aqueous |iquid, a non-aqueous liquid, an oil-in-water
emul sion or a water-in-oil liquid enulsion. Such
conpositions may be prepared by any acceptabl e
phar maceuti cal process. Al such nethods include the
step of conbining the active ingredient(s) with the
er co nents. |l npgene I J ARSI tions are
NCS = Iﬁ?@gg@%&l rTH%muuumyngna |2?ﬁ%%%2§§ adm xi ng t he
active ingredient(s) with a liquid or finely divided
sol 'C@m Sl Sfth6 ﬁfé'ﬁkﬁnﬁ RREptichmthytHegneparef] apmeding terthe methodology
atln e o the desired product form
outlined in g'glr}"l%é&%ﬁn hQLT & eJPrgsI be prepared, b ression .o
or Hmbr m@odwnmféb%@asmwmﬂgﬂwpﬂé‘ r‘%"a%ﬁgge%‘{? om the act
la by the s&]g%% S5iktBdinf Schané | OTh\gripayliescidintegmediatk @8 is coupled with

commermaﬁg I lg;:( g?%t QS {lea & er\(el h%)' B‘ngﬁ)lgi gﬁ]@i +r¥-bmy¥ Eery\hdid} AL tR4z0l-1-

ubri'c I | uen
leXy-trxs(ciamletﬂlalatan1ph®an°Id¢lB b@fa@amoghosw)eﬂt?j@?% )aBY %i’%sen%%?ersﬁy il
dusopropyl@ﬁx?ﬁi{r@xye (gIDA}i 'irﬂzgso@veﬂ't tich ElEN;N dhﬁwlyﬂibvmhg)jléd(wtiﬁpﬂ]m&?gﬁm:]e at
A e co o 8ididons 0 &hay also
ambient terﬁavatuxa:éﬂ F’ﬁYMnCOWSF"d ﬂ I\Elz«fné/ p%?tl c% E@ﬁl Bididons GHC y

to abo
be used. Sdpcipatsin aheisalsting evPrag Eiieh e DO RUR KA SREESBPouR T s

achieved v&t@&%eesuc]? At RS hﬁﬁlﬁﬂh?&@ﬂﬁe Q.i0HYBr iqeaiscodiubdfdregidefn a polar
solvent su%:ﬁé F%E%ﬁ%@xég?r%%g ngl or £ oLk QW 398 s VAP iR SddRfion,

orms contal ning a conpound, of 4 such
compound Bayquntaiing a tHnjnd beta blaemS@stefeﬁ@i fzfrﬁovme? G ORPOYh] tsing acid such as

acetic adeHfﬂQl‘cﬁEetlcg@lﬂQ@Pﬂﬂ 'FHce Hé&rdlﬂlhhr& roidt) ny Gope ifredrpofated at an earlier
stage in th@ng%%it&fg]@ &Tgpou?% 1% Ln%gtecogxm%nw (ft);]g Gh Xﬁ)‘l %.Llld lift€rmediate 1b

one Benzy
to give thedle:altmineSster lﬁteengbdtaﬁ.b nFhesemBpurdsigrepusibied E&@wzlalwl%tﬁﬁ* tifff products

by recrystsﬁmag&lt %@tm]atlgn Wﬁﬁb&fﬁhrﬁh@eﬁ lcBlohatbgbaphy\étaeh ctfr@mnatography on silica gel

ection e I,
as desc"b?ﬂe‘%‘yo‘é’op %ﬂ*""téﬁl{l @rtgeg};enéglba%ﬁ%cgfga %%161?%5[ a pSmS%Wlﬁed by reverse
phase HPIGDppbeidolafed Fothmaraesporniin & wit. Parif Wmfoa%wz‘m Is achieved in the
/ US2007/ 020858 Lactose 735 Lecithin, NF Li g.

Sameman@oq;]-c. 1.2 ng M Stearate 1.5 Trichl oromet hane, NF
4.025g Total 600m Dseddy pdi fl uor omet hane, NF 12. 15g

i nation Therapy As pyeviously dgscribed, the
npounds of Formula | y be used |n conbination with

s th R the
t/prev2%i¢imuxkuégu the onsy type 2
€S~ Hi t us, gt he gAsSes an
) @hvt)g ons descri b%‘gg’ﬁ’ o on‘p@&@kﬁ‘%"%CHZC%R
Formula # are useful. O her drugs ma{R be
admi ni stred, by a route and in an anount cgnnnnly
1a: MSE€ onjrenpor aneously or 22: X= )
RY);” >/ (R2)~ >/
1b: X= Allyl 2b: X= Allyl
R4
|
N R3
LiOH
2aonly ———» / \ /
or TFA (R2)3 — O
° C(O)NHCH,CH,CO,H

(R")s
1

-23 -



sequentially with a conpound of Forrmula |I. \Wen a

conpound of Formula | is used contenporaneously wth
wWo@n®sns220mr e ot her drugs, a conbi nati on phar meR€USAT/020858

conmposition containing such other drugs in addition

to the conmpound of Formula | is preferred.

Accordi ngly, the pharmaceutical conpositions of the

present invention include those that alternatively

contain one or nore other active ingredients, in

addition to a conmpound of Formula 1. Exanpl es of

other active ingredients that may be conbined with a

ﬁ#{‘egségé ,%g I’morr‘?lpoluhd? anm%racﬁlgmdmg%ﬁggeﬂgengg9&)‘1@4&[’1ﬁcheme 2.

Rarmaceuti cal n%? t1ons |n% d ¢
Treatment dj‘@p vadtheozpug gas |1rmhplé@rop7@tha(l%§olwb§a gefgll?\ée y the a dltlon o

methylsulfi yéﬂrtﬁbﬂbnyﬁﬁ&fpmnghﬁerdm]ﬁ ﬁf(ﬁl{liﬂe@ Al(eh)ahl?ﬁi/;\%cﬁgﬁmltfhﬁzgatlon can
p1 ogl | Zone xi owe
be achieveq qu%m/q{oxy?ag)on ggﬁg gegfl mg‘y wc a reﬁ %t s881 %CAS{QI ffrdxid lowed by

ase
cleavage ofithddibl prodig:t (véh godiuny Qgilqdb‘ggge deqﬁn@@ ipgd] r@@égrﬁ&é’é? 21 (4f7)8

Treatment &2 a?delh}/dé PRiRL E)Qern§l hydezthedSr thé E&gﬂsbcﬂﬂiﬂg phunyll Hpdyhdigt iydrogen

chloride sa{)gné&fnclq‘glorlée gxgaget%:%gaslogvreg %Jb h}é?ﬁﬁ%& %%g%)éﬁé ﬁ%o&e@.a The t-
butyl beta dlatfhenasdu isaﬂe:amd wnder thésp cplncbmns ﬁmé SUPFe‘toa"g?@glﬂf@sd"(eéﬂ)g gompound 2a

possessing qqr?etkt)lg{] for ¢ a/g%etacé%méteﬁgi id hen hBHREPRARTIGIm hydromde to give L.

Phenyl hydgqqu&a Iwalfc‘l?éue t %‘%‘%8’% y a%q @%1' :rrnearae e rplrei%gliglad QLlhg g;%{hggs familiar to those
skilled in tigd arpi Or&nsuctemetbbd mlgqllvasrmd élazqt@ptggmﬁag gnlllp@fogewgc}ﬁ)dr@ductlon with a
reagent suc{hqh ?%Q:hl%mig e ltdRRElY | pHeRR Bﬁzﬁl@sﬂﬁ@ lbd’]brd[ﬁ}ed t3nbe palBdium

itors as, rino n
mediated cgpRipig o€ a ghgoyl %@%Wfﬁgﬁ‘? “%‘6@? gﬁ%’aa Sdesor é@‘gﬁbﬁg’? Chgr. Soc.
1998, 72028086Hnd i n W05/ 000809 Al published on January 6,
2005. The weight ratio of the conpound of the Fornula

x R* to the second active indthetieent nay be varied
within wide Iimts and depends upogQ_theréffective dose

eqch active ingredient. Cenerall '
@' each wll be uegdthe,sTbrig, for
compung@iintierEes Rl a—t—TsTombi ne
goni st the weight ratio of the comp T Mec(0yNHCH,CH,COLR
wformula Ito the PPAR agoni st will gens {Rsr ange from
“about 1000:1 to about 1:1000, preferably about 200:1
to about 1:200. Conbi gations of a conpound of the

0 nuIaRﬂ and ot her adtlve ingredients will generally
2/ within the aforenenfioned range, but in each
(R (s, éE effectl. D :

shoul d be? | OF

*5’I nay be conbir
mezgﬁaégé?gnts and then addé t N2 cEHPINHCHPidaCEHR ent s;
alternatively the order o XRng may be varied. The
conmpounds of fornula | c&a be synthesized in
accordance with the general schenes provided bel ow

wher ¢, Ro er gnﬁmﬁjmét of fhe ‘it?efsérﬁ @rﬂfeﬁ‘t%nab@ ‘(:Smpéui\ﬁ i Ay b8 pepared from
account t eC| I C eX

the indole ioRPIERRRIRECH) DU 6TNEITEIER I s Sq5p S 2 Aiation of the indole NH of
intermedidth 2O isglhidtedtty erestyrehheith s base lveshes poabsime (butoxidnandgn alkylating agent

(R*Br, R“P %egMgll J‘tg ih Qr?gﬂr@tjié s%Wthquﬁ?Mﬁ%ylab’éﬁrﬁﬁS; Pl kMM She ester is then
queous BuLi, n-BuLi = -h||t (.1ithium
hydrOIYZGB@S de%UP%ﬂl Pre‘t'QL'Bl)' ogpefly 1 Bn and Bnzl = benzyl BOC,

Boc = t-bu lox carbon | CBZ, Cbz = Ben on car bon |

when a

dwoduct's, the Eﬁﬁﬁﬁﬁhd I
any other active
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COD = cycl ooct adi ene DCM = di chl or omet hane CDI =

carbonyl diimdazole DIAD = diiso ro |azodicarbox |ate
w®gosm4DRTycl ohexyl carbodi i m de DVAP=4-Di met h PEI82907/020858

ridine DIEA=diiso ro leth lamne DVF = NN-dinmeth

| formam de DMAC, DMA = di net hyl acetam de. EtOH =

et hanol EDC = 1-ethyl-3-(3- FAB-mass spectrum = Fast

at om bonbardnent-mass dineth lamno ro yl -

- carbodi i m de spectroscopy dppf=

1,1 - bi s(di phenyl phosphino) LCM5 = |liquid

chr omat gr aphy - mass speSthamedpy ferrocene Et OAc =

ethyl adetate HPLC = Hi gh pressure liquid

chromatdgraphyR’e . = equi val ent (s). dobh, R*Bd dkhi um

/ , ‘ = acetic aci d-ES—=—eleetroora 1
t =H drox benztpiiagal e MeCN, CH3CN
$ = lithium Pd/C = pall adi um on

~ (OBIdH,Cei,toJr am de MeOH =
_ A (] uoroacetic acid M = nethyl Nwe2
= di neth’z_cl am no PBS = phosphate buffer saline triflate
= trifluoronmethanesul onate Ph = phenyl IPA =iso ro
anol THE = tetrah drofuran Py, Pyr = rid 1 PyBOP =

Benzotriazol -1 CoH>> = . el i di
honithf T eyate syhsRe %&maﬁ% sgthg Fr%?a\ﬁ-étldlngag Sklggﬁt%ﬂﬂla&q__lghﬂﬁch may be

converted to caopoung frpedestiilred i1 thg peiviQuppchemgs. 4EaalpéiHM¥lﬁl,zg T{WﬁtAP):mediated
coupling o{%g%?%g%uﬁgénl\z&%@ '_ﬁsagld IZ('QB?E/ &sﬁf&ﬁkﬁiﬁhﬂ FQBHG}V%Q i st Ghem. Soc. 1997,
119049, 11OB) R8T LERATY GRS  ALEARD ol AR A con b

convenientiyt freagwichyNee@nBut of %b@mh‘?‘tz@ﬂtchgmi@ with @olegsiyay, t-butoxi dein THF. The
ketone 5 mg%gé SonsihdtBhalif E$ai 1 BXit 66 befabakd vsing Gekithods Sunifiattethivbe skilled in

the art.. Oqe@eél{qﬁﬁ?r&;? E;{dg%i%%%%%gﬁ%ﬁpg ?nlgg%oéit%xg%tgle#é {{éél())r%)@/can be
prepared by Gifigyard atiditiarf foladW eintebemiretas desopibed injBepilgin 18P1-26- 3 %5' The ketone 6
(R*=H) c;lnat@aﬂ&lal@d%g:a Hasd RSH hd pBedRbiSmitibuteRide)ang ah alkylatingheent(R2Br, R’I,
ete) in THF solvent to give 6 (R®*#H). Reduction of ketone 6 with NaBH, in methanol solvent gives the
alcohol 7 (as a mixture of diastereomers > 8: 1). Treatment of alcohol 7 with allyltrimethylsilane and a
Lewis acid such as BF;0Et, in dichloromethane or dichloroethane solvent at 80°C (up to 100°C) affords
the acid 1b. It will be recognized by those skilled in the art that this preparation gives racemic acid 1b. In
addition there are two possible diastereomers of acid 1b (4 isomers total). The relative proportion is
determined by the diastereoselectivity of the allyl addition (7 to 1b). Depending on the substituents A and

R?, the observed diasteroeselectivity under these reaction conditions ranges from a modest 1.2:1 to 8:1.
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WD 2008/ 042223 PCT/ US2007/ 020858 NCS =
N- chl or osucci nam de DME = 1, 2-di net hox et hane
w@eovpoenes of the present invention may be preper/es2007/020858
according to the nethodology outlined in the
foll owi ng general synthetic schenes. |In one enbodi nent
of the present invention, conpound | nay be prepared
fromthe acid 1 a by the sequence depicted in Schene
1. The carboxylic acid internediate | a is coupled
with commercially avail able beta al ani ne ester
(ei ther nmethyl, ethyl Sshemeut yl ester) using

benzotriazoI-I-Ronxy tris(di met hyl am no) - phosphoni um
hexafluorophosp ate (BOP) and a base generally N N
o Bbpr opy ani ne (Dl EA), irRa solvent such as
, N-di met hyl formam de (DMF) or @cetonitrile at
ambi ent tenpetature to yi el @hcaompg Many pejpdedje

pling co ons are knownYand g S0 be used—>
onlﬁhe- of Sbet a al ani pe—~est 4 (et hyl, ethyl
t- butyl) to give conpou | eved. it h a

e sSuch Tt hi umk rexbele (Li or
ueoJ?f@@gﬁﬁﬁgﬁ§§§§X|de in a polapkg%olvent such as
@etrahydrofuran, met hanol , ethangl or L xture of
ginmlar solvents. In addition, F&tbound qih@l Hng a
T-butyl beta al anine ester, can he o qverted to
conmpound 1 using acid such as dﬁeﬁ?%’a0| or
trs fl uoroacetic acid (TFA). The beta al anine noiety

hy al so be incorporated at an earlier stageR?n the
p eparatlon of conpound | (v.i.). This is nosf
Ry done on allyl acid h@%erneo
al ani ne est iate 2b. Th

e purikfied fron1unm@nLed_SLde>products
ecrystalllggﬁﬁﬁn trltur ion, preparati

o e
hréﬁ%:ography, flash ERtSfhat ogr aphy on gga as ~o2
described by W C. Still et al, J. Og. Chém 1978 43,

2933, or HPLC. Conpounds purlfled by reverse _Ehase

HPLC may be isolated as the corresponding salt.

Purification of internediates is achieved in the sane

manner. R3 Scheme 1 0 R3, X \ H2N'

C02 HABarenatyEprepereatiqn) qfiacidivrpreg e L —tnﬁdfﬂ*\frt%‘“é%ﬁf\‘% °Pat
Bromophe?{ﬁageﬁc acd QFian'ﬁpIBd with ({ R2R3-(Dhisevdoeplielinme, 2ia theixad p.l}hydrlde
generated w Rath plvaﬁsl c rlde and {)IE/g 3o %RJexémlde 9. The amide 9 is alkylated with R*I using

HO

LDA and lithium chloride in THF at 0°C to give 10. Reaction of amide 10 at 0°C with aryl lithiom 11,
generated from the corresponding aryl bromlde (or-iodide) and butyllithium, gwes the ketone 12. The
transformation 8 to 12 is based on the chemlstry described by Andrew G. Meyers (J. Am. Chem Soc.
1997, 119, 6496) and from this precedent it can be expected that: 1) the alkylation of 9 is highly
diasteroselective (>95%); 2) the ketone 12 is obtained in high enantiomeric purity (>90%); 3) the carbon

bearing the R? substituent in ketone 12 has the R configuration (i.e. the R® bond is alpha as drawn in

structure 12). The conversion of ketone 12 to the allyl intermediate 14 is carried out as described for 6 to
1b (Scheme 4). Carbonylation of 14 using PdClx(PPhs), catalyst, carbon monoxide gas and DIEA in n-

butanol at 115°C gives the n-butylester. Hydrolysis of the ester with aqueous lithium hydroxide as

described previously gives the acid 1b. Alternatively, treatment of 14 with n-butyllithium and carbon

dioxide gas directly affords the acid 1b. It will be recognized by those skilled in the art that this

preparation, as in the preparation described in Scheme 4, affords acid 1b as a mixture of diastereomers.

However, in this case the acid 1b will not be racemic.
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or TFA (R2)3 A C(O NHCH2CH2CQ2H (R )3 I -23 WO
2008/ 042223 PCT/ US2007/ 020858 Conversion of 2b to
w@opouned | can be achi eved by the sequence depCTUSIHOT/020858
Schene 2. Treatnent of 2b with ozone gas in
di chl oronet hane solvent at -78C fol |l owed by the
addition of nethylsulfide and triphenyl phosphi ne
affords the al dehyde 3. Alternatively, the sane
transformation can be achieved by di hydroxylation of
the olefin noiety with a reagent such as osm um
Cpitroxi de fol l owed by &Scbeaéde of the diol product Rs
with sodlun1per|odate as described in J. Og. Chem

1959 8%6004%§E Tr eStger “'h%geLﬁAVméPRﬂ.ﬁg

hydr Zl ne he corjrespo

hydz.ogen chlg |de t) and z# hi oride in acetM W Br

aci d soNven (udt® 120C) affords the indole )™
2a. Thegst- MNutyl beta | anine ester is cleaved und

Br thesE‘ﬁ%nditDUns andYgi conpound | directly. HO Ph

8 Conpou 2a possessing ggnethyl (or ethyl) beta 10
al ani ne ester is then hydrolyzed with [ithium

Li hydroxide togive |I. Phenyl hydrazi negswhich are not

commerci al ly Javai | abl e may be prepared jusi ng net hods

famliargto those skilled in thgyart. ™S
nvol ves THe {zati omNaBH,an ani Rhowed_by -
11 ré&d@tlon i i agent—suct™as tia.chl BF. OEt
—Aterhat i ‘ ydrazi nes ng paf Dby 3o
the pal | adi up dlate coupling o ' “halide
and benzop enone ydrazone as descr|oed Am

Chem Soc. 1998, 120(26), 6621. R3 Schek® 2 O R3 03,
Me2@ PPh3 A C(O) NHCH2CH2CO2R (R )3 A C(O) NsICH2CH2CQ@R

'3 RARaNR3(R)3 NLiOH (R3) ReMe, H
2, AcOH, 89Gd KPR BH2COR (R

nBuOH
2. LiOH

Br OR
nBuLi, CO,

(R")3

The acid intermediate 1a can be prepared using the chemistry summarized in Scheme 6.
Alkylation of tbuyl (or PMB) ester 15 with benzy!l bromide (or iodide) 16 using a base such as LHMDS
or LDA gives 17, as a mixture of diastereomers. The compounds 15 and 16 are commercially available
or are readily prepared using methods familiar to those skilled in the art. The tbutyl or PMB ester of 17 is
cleaved by treatment with TFA to give 18. Reduction of acid 18 with BOP and NaBH, affords the
alcohol 19 which is then oxidized to aldehyde 20 with Dess Martin periodinane. Alternatively, the acid
18 can be converted to aldehyde 20 by reduction with borane THF complex. Olefination of 20 with the
ylide generated from KHMDS and (methoxymethyl)triphenylphosphonium chloride affords the methyl

vinyl ether 20 (E,Z mix) which can be converted to 1a using the conditions described in Scheme 2.
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2a In anot her enbodi ment of the present invention, the
conpound | may be prepared from the indole
wo paostomeei ate 2c (Ra =H) by the sequence depi cCP&€US2007/020858
Schene 3. Al kylation of the indole NH of internediate
2c is achieved by treatnent with a base such as
pot assi um t - but oxi de and an al kyl ating agent (.1, Br,
R4l, R OMs, etc) in an aprotic solvent such as
di met hyl acet am de. The beta al anine ester is then
hydrol yzed as descri bed previously to give |I. -24 WO
2008/ 042223 PCT/ US20073dm20858 H_Schene 3 1 N R3 1.
KO Bu, R4Br (R41) (R2)3 - 2. L| A C( O NHCH2CH2CO2R
2¢ ¢(§§R)3 The [fRkbOW NG sCROE ﬁ. t he BOP,DIEA, NaBH,
pf epar at l—eﬂ—ef——am-d—l~nter medi at e |1 ch may be
bed”1 n €B£ér evi ous
m (Pd2dba BLNAPY nedi at ed coupl i ng
enzoat éf3and ketone 5 as descri bed
Buchwal d (J: c@pem Soc. D87 BubiBYRS), 11108)
ves 6. 4-Bromg t-buyl benzoate 4 is commrercija Y4
R =tBy¢ePYBpl e. Alternatively, it calB:Be=Hconveniently
prepared by treatnment of 4-bronobenzoyl chloride with
pot assiumt-butoxide in THE, Thg ketone 5 nmay be
ercially avail abl e or it can be prepared usi ng

fam | i apet YalillOSe SKi
S the operidditanon of s gpondi ng

AN e &) me Ketone 5 can pr epar eSOBVeGiB‘hB‘F‘@OMC]C]
|t|on to a Winreb a

081, 22, 3815. The ket{&gG @R = H) can be

Ik9yl ated using a base such as potassium t- pat oxi de
and an’ al kyl ati ng agent (RSBr R3I, etc) imf TI3F
sol vent to give 6 ductl on ¢

i t IRNaBH4 i n rreth ovg\A glvest

las . ture of dlast 4>8(

W th allyy E%Msuane anda ,
S\ BF30g hane or dichl or
bnt at 80C Fup 2.0idW0C) affords the @&bgd TH. It
be recogni zed by those skilled in the art that
t hi s2lpreparati on gives racenmc acid Ib. In addition
there are two possible diastereoners of acid |b (4
| sOMBY Sp t Qb&@lnlent ib léaﬂyeias&ﬁlmemﬁmgmmr&lsz;lel @rdniSn dikan also

d ; ! i aft{(see Scheme
be mcorpqrqjeq_)bl)%dvzl}ﬁgffter eoch %t%scltshl\g e\{%o%ts fe{rrlljxg?]:atjo ltl%c\lse Qgﬁéd ih % ft (see Sch

7). One sehsmaiveldndilvs tier Hesl|coenlingiof 32 il aryh b agig b SPPh:
catalyst axgigﬂ)gd/s ilARErbbRREEsse f C&.\;Bhﬂ o BPEeE orlde Vith 4 vinf baronic28idWachieved by
using 1,1° —bls(dl-tg)b‘:rx‘%%gh%sglglré) e%%ggle pa a%?u?nSdlcPﬁgngé@tzﬁysB?’The styrene product can be
reduced with hydrogen gas and palladium/C catalyst to give 23. Another method involves the

chlorination of methylether 24 with N-chlorosuccinamide to give 25.
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OBu 0O R3 OO NaBH4 (W3 5 A CO2tBu Pd2dba3,
NaQt Bu, BINAP ((R1)3 Br 4 6 R3 = HKQBu, R31 R3 =
WGRGgI04RB R3 HO TMS CO2t Bu BF3OEt, A CO2H GPCRUPB0H020858
(R1)3 7 Ib An alternative preparation of acid
internediate Ib is depicted in Schene 5. 4-
Br onophenyl acetic acid 8 is coupled with (1R,
2R) - (-) - pseudoephedri ne, via the m xed anhydri de
generated with pivaloyl chloride and DI EA, to give
amde 9. The amde 9 is alkylated with R3I using LDA
apd lithiumchloride irschiddeat 0C to give ‘J0. Reaction
of. anide 10 at OC with ar¥+ l'ithium 11, ggnerated
pm&°he correspondi ng brom de (o
Pl it hi um @iov@®s t he ket one. 1- i

[ﬁ‘ i 0 d,, an ®¥he Ehe
B 9 § o3, A biset s A Eher]
496) anlddufnrmnotldq,ll‘sc%r@@edent ity be HN
CkRpect ed t hat: | KyTation of 9 is hi %I y \|_CO2R
di ager osel &g mve 2*&8%/ 2) the ketone 12 i (ég-;ai ned

in high enantioneric pur|ty (>90%; 3) the &ar

bearing the R3 substituent in ketone 12 has the R
conf|g?'at|on (i.e. the R3'bondis al pha as drawn in

The convePdfo dtone 12 to the

teMA is car plaspqdescri bed for
eme 4). Carbon [ 14 using
PdCIS cat al yst, cack ' gas and DIEA in
n- 115C gi ves the—a-butyl gster. Hydrolysis

of the st er od.Rh aqueous |ithigm hydcoft de as
descri bed previously gives the acid | b. A ter nat ively,
treatment of 14 with n-butyllithium and carb . tion of I,
di oxSeeratiersofafiastsesomprsean bF SYTIEhRUIEY P HSA4P "w PpregEaton
however, it BERHGHIT @&kriBY odthasie: éﬁkﬂr bh ednd silidahpe! drdomithgepltyrang E;(J)lAc/hexane
aration, as in t p [ RAE
ctuent or 0 <50 B 8- e o ie LR LS I B S FR RS eS
diastereontdoyiethe slower(sedend) ebiting. SPRArROP @f PANHPPEriGRE{™S £l theitiyg Gastereomen)

is achieved by normal phase chromatography (i.e. EtOH/heptane or IPA/heptane eluent) or supercritical
fluid chromatography (CO»/MeOH eluent) using a chiral column available from Daicel®. Resolution is
typically carried out on ester intermediate 2a using a CHIRALPAK® AD or CHIRALPAK® IA and
EtOH(or IPA)/heptane eluent. In these cases the more active enantiomer is the slower (second) eluting

enantiomer (for R* = H only).

Analytical HPLC mass spectrometry conditions:
LCI1: Column: Waters Xterra MS C-18, 3.5p, 3.0 x 50mm
Temperature: 50°C
Eluent: 10:90 to 98:2 v/v acetonitrile/water + 0.05% TFA over 3.75min.
Flow Rate: 1.0mL/min, Injection 10uL
Detection: PDA, 200-600nm

MS: mass range 150-750 amu; positive ion electrospray ionization

1.C2: Column: Waters Xterra IS C-18, 3.5, 2.1 x 20mm
Temperature; 50°C
Eluent: 5:95 to 95:5 v/v acetonitrile/water + 0.05% TFA over 0.75min.
Flow Rate: 1.5mL/min, Injection SpL
Detection: PDA, 200-600nm
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-26 WD 2008/ 042223 PCT/ US2007/ 020858 CO2H Schene 5 R3
OO 1. t-BuCOCl, D EA LDA, LiCl, R31 / N Br o000 2.
webooBloB228r N OH HO Ph HO Ph g H 10 9 Li R3 R3I/BS1007/020858
NaBH4 HO TM5 11 (R4)3 ~ ~ BF3 OCEt2 Br A Br ?I (R~
)3 ((R 12 13 R3 R3 1. CO PdCl12(PPh3)2, D EA, nBuCH
2. UGH ABr OR A CO2H (RI)3 nBuLi, C02 ((R)3 14 1b
The acid internediate 1 a can be prepared using the
chem stry summari zed in Schenme 6. Al kylation of tbuyl
(or' PMB) ester 15 with benzyl brom de (or iodide) 16

USI d. r%agﬁgn%eﬁy& :hs Panik: 'ﬂ%e 3h eleBfosPiay@sniafion as a

ure o astereomers. The conpounds 15 and 16 are
connercially avail able or are readily prepared using
LC3: FTEtd)&ldﬁani‘ &Vhtdré Aterh @S Chids 8.58K2-1 k@@mim the art. The
tbuﬁ t?‘PJ\@o@ster of 17 is cleaved by treatnent

Ive 18. Redyction of OP and
NaEEMerst SEPASOTR e S2FIOB g?"”f?ﬂk&"é@rﬁg‘* e\r? &é’% ‘gu zed
to piod,at\ajdel QrQL/mm hnjaatc&smnl n peri odi nane.
r@c&hv d 18 can be converted to
aId ﬁ 2 re uctlon with borane THE c | ex.
a eMSﬂataF&Tﬁ"@HSQﬁW\FT“W RO§HIve {Am ”@%‘ﬁ'@’r'g?‘é% rom KHVDS
and (nethoxynethyl)trlphenylphosphonlun1chloride

Analytical 3618 Sg‘ghgfg‘g%&% d/etchlr%i e hisghdier 20 (E Z mix) which can

a using the conditions described in
Schene 2.

Chiral LC1: Column: ChiralPak AD, 10p, 4.6 x 250mm
Temperture: ambient
Flow Rate: 0.75mL/min
Detection: PDA, 254nm
Injection Volume: 15ul

General chiral semi-preparative conditions: 2¢m X 25¢m column chiral column available from Daicel

Chemical Industries, LTD, 9ml/min isocratic EtOH or [PA/heptane eluent.

Preparative reverse phase HPLC (RP-HPLC) conditions:
Column: Kromasil KR-10C8, 30 x 100mm
Flow Rate: 50.0mL/min
Or
Column: YMC-Pack Pro C18, 20 x 150mm
Flow Rate: 20.0mL/min
Eluent: acetonitrile/water + 0.1% TEA
Gradient: 90 to 100:0 v/v acetonitrile/water + 0.1% TFA over 10.0min.
Temperature: ambient
Detection: PDA, 254nm

Preparative thin layer chromatography (PTLC) was performed on 20 x 20cm plates
(500um thick silica gel) using a hexanes/ethiyl acetate eluent. Silica gel chromatography was done on a

Biotage Horizon flash chromatography system using a hexanes/ethyl acetate gradient.

The following examples are provided so that the invention might be more fully

understood. They should not be construed as limiting the invention in any way.

-30 -



-27 WD 2008/ 042223 PCT/ US2007/ 020858 Schene 6 R3
CR2R LHWS R@2C | \ BOP, DIEA, NaBH4 R3 A CO2Me A
W@ Rbp84Be3 (R1) 3 CO2Me 17: R = tBu or PMB 15 1BCTE#$2007/020858
R =t BuorPMB 18: R =H OH R3 0 R3 Dess-Martin KHVDS
peri odi nane C02Me A CO2Me [ Ph3PCH2OME]CA A 1 (R1)3
19 (R3 204 N OR3 (R)3\ N2 R/ NR4 2) 1.
ZnCl2, AcOH _ A CO2H CO2Me (R1) A 2. LiIOH(R1)3 la a
21 The R substituent is typically present in the
starting materials 5 11 and 15. It can also be
i ncorporated in advaRgegned@anmeedi at es using et hods

R

wi t-h a vinyl boronic ?:il d using Pd(PPh3)4 catalyst
and potassi um carbona base. Coupling of 22 chloride
with a vinyl boronic (d is achieved-by using

1,1 -bis(di-t- butyl 0 phi no) f errocene pal | adi um

= chlorination of
s de to
-8 ¢ gi ve 25.

Step A. tert-Butyl 4-[2-(4-chlorophenyl)-2-oxoethyl]benzoate
A THF solution (200ml) containing t-butyl 4-bromobenzoate (19.9¢, 77.6mmol), 4-
chloroacetophenone (10g, 64.7mmol), Pdadba; (1.19g, 1.29mmol), BINAP (1.6g, 2.58mmol) and NaOtBu

(8.7g, 90.6mmol) was refluxed under an argon atmosphere for approximately S hours. The solution was

concentrated and then partitioned between EtOAc and water. The organic phase was washed with water,
brine and dried over Na,SO,. The filtered solution was concentrated and the residue purified by silica gel
chromatography using a hexanes/EtOAc gradient to give the title compound. 'H NMR (500 MHz,
CDCly): 6 7.95 (d, J= 8.5Hz, 2 H); 7.93 (d, I=8.7Hz, 2 H); 7.43 (d, J=8.3Hz, 2 H); 7.29 (d, )= 8.2Hz,
2 H); 4.30 (s, 2 H); 1.58 (s, 9 H). LC1 4.01min. (M-tBu+H)=275

Step B. tert-Butyl 4-[1-(4-chlorobenzoyl)butyl]benzoate

KOtBu (2.55g, 22.7mmol) was added to a cooled (ice bath) THF solution (40ml)
containing the intermediate from Step A (5.0g, 15.15mmol). After 10 minutes n-propyl iodide (3ml,
30.3mmol) was added dropwise. The ice bath was removed and the reaction was monitored by MS-
HPLC analysis. The solution was then partitioned (<1 hour) between EtOAc and water. The organic

phase was washed with water, brine and dried over Na,SO,. The filtered solution was concentrated and

the residue purified by silica gel chromatography using a hexanes/EtOAc gradient to give the title
compound. "H NMR (400 MHz, CDCl,): 3 7.90 (d,J = 7.8 Hz, 2 H); 7.84(d,J=8.6Hz, 2 H); 7.33(d, )
=8.6Hz,2 H); 7.31 (d,J=83 Hz, 2 H); 4.51(t, J=7.2Hz, 1 H); 2.18-2.08 (m, 1 H); 1.84-1.68 (m, 1H);
1.54 (s, 9H); 1.38-1 18 (m, 2 H); 0.90 (t, J = 7.3 Hz, 3H). LC1 4.43min. (M-tBu+H)=317

Step C. tert-Butyl 4-{1-[(4-chlorophenyl)(hydroxy)methyl]butyl }benzoate
NaBH, (0.5g, 13.21mmol) was added in portions to a MeOH solution (40ml) containing

the intermediate from Step B (3.78g, 10.16mmol). After stirring for 1 hour the solution was concentrated

and the residue partitioned between EtOAc and water. The organic phase was washed with water, brine

and dried over Na,SO;. The filtered solution was concentrated and the residue purified by silica gel
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WD 2008/ 042223 PCT/ US2007/ 020858 R4 Schene 7 4 1 R

NR N RB(RR)3\/ 1 (HO2BR2/ R3 ~1i t )a Br:
woad(oRpPi223l, K2C03, ONE, H2OI1 / 0 Ch PCT/US2007/020858

1,1 -bis(di-t-butyl phosphino)ferrocene HN C, Br

pal | adi um di chl ori de, K2CO3, DWP | HN 22 2. H2, Pd/C

~CO2R CO2R R 23 RBR3 OHCOHC NCSOHNHN HOCO d

-O 24 CO2R 25 CO2R Separation of diastereoners can be

carried out at various stages in the preparation of I,

however, it is typically carried out on the ester 2a

chromatograg)f'ni{I g% Lex%x?esﬂ*ﬁbAg %1[ 3(@1{ 8 1@9@&1@5&@%@@45"&@* 20 Eratio of

P
e o e B P i .
(d, 1 = 8.4 Hz52 HHe7 35 QuprE s(skarar) 413Ut rg7.8SEpait i2019-583 (m, 1 H); 1.58 (s
9H); 1.57-1 ggﬁrﬁt i &ge[)hfl Bé‘@ )f | H58 02k %), U, ASE,S=CONEE)3 H).SLC

(=) nor iase chronat ogr aphy (i .e.
4.22min. (NEBHOEFDEHE or IPA/ hept ane el uent) or supercritical
fluid chromat ography (CO21MeOH el uent) using a chiral

aval {.ab | oic olution is
Step D. 4- ff& d#hqnnop‘l)}envhq Arg%\fl%e&?hgﬁ lg\?%}r{a ! niﬁgﬁl’redl e §{ e ﬁ .
CH| M[LMlelpyoemgleo@?O@msMEijfqnltz)lmp%t 5hr&em7€{hﬁ_e' on Step g,
4.84mmol), Y élh@ﬂn@&nﬁme% aanBks. 7himdihesidocassHouriie emgraee @@ﬂmé‘i Smmol)
was heated ?@Q& &u%s lt'h)% sgfxﬁgﬁ(va; éo%?e‘a%i Yoo teinp&Bturc2dha Mt HARBIN(10m1) was

tical HPLC nass sggct r ong%g%/cand
slowly add@b AR sotios wasclier <opyaEFAicd gt BF ESRPE PRETAS ctpgen T
aqueous 1NPHEL W&Qﬂg&lcﬁm&ﬁa@tml&d vahGvdtén bririe: and @rlgDO\tegNgg(Q {}“pe(,filtered
solution wa%ggrtéqggtlig ﬁlve e title COQ’IPQI?K‘I{P (%4: Aaoy € hidurdftfdsterebmE) which was

nj ec
used without further purification. A portlon was purified for spectral analysis. Data is for the major

diastereomer "H NMR (400 MHz, CDCl;): 3 8.07 (d, J = 8.3 Hz, 2 H); 7.30(d,J=5.7 Hz, 2 H); 7.28 (d,
J=5.4 Hz, 2 H); 7.08 (d, J=8.3Hz, 2 H); 5.42-5.32 (m, 1 H); 4.79-4.66 (m, 2 H); 2.83-2.77 (m, 2 H);
2.11-2.05 (m, 2 H); 1.43-129 (m, 2 H); 1.00-0.80 (m, 2 H); 0.68 (t,J=73Hz, 3 H). LCl 4.08min.
(M+H)=343

NMR experiments (NOE) on advanced compounds (see EXAMPLE 1) derived from
INTERMEDIATE 1 established the relative stereochemistry of the minor and major diastereomers of
INTERMEDIATE 1 as:

cl . Cl

(. C
~0<, O

OH

Minor Diastereomer Major Diastereomer
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Det ection: PDA, 200-600nm Ms: mass range 150-750 anu;
positive ion electrospray ionization LC2: Colum: ’

woagsioe2Xi erra |S C 18, 3.511, 2.1 x 20mm TenpRCEHUS2087/020858
50C Eluent: 5:95 to 95:5 v/v acetonitrile/water +
0. _05% TFA over 0.75min. Flow Rate: 1.5nL/n n,
I njection 5L Detection: PDA 200-600nm -29 WO
2008/ 042223 PCT/ US2007/ 020858 Ms: mass range 150-750
amu; positive ion electrospray ionization LC3: Colum:
Waters Xterra IS C 18, 3.5, 2.1 x 20mm Tenper at ure:
gOOCs(I;I EIJ_Ie:Rt: 5:95 to [REERWENLARRLONI tril e/ water +

: 0 over_ 3. . \ ]

+Ch 2kt TSR ORRIST G L BRRT YE0E BobhA M ISR
150- 750 anu; positi ved' on el ectrospray ionization
Anal ytical and semi - prépar ative chiral HPLC
conditions: Chiral L .. Colum: Chiral Pak AD, 10, 4.6
X 250mm  Tenperture: ent Flow Rate: 0.75nL/mn
Detection: PDA, 254 jection Volune: 15ul Ceneral
chiral sem -preparativie conditions: 2cmx 25cm col umm
chiral colum avgilak M Day cel,~” Chem cal
I ndustries, LTDZ9mM /m t OH or | PA/ hept ane
el uent. Preparative re e HAME (RP-HPLO)
conditions: Colum: Kropmsil KR-10C8, 30 x 100mm
Flow Rate: 50.OnlL/mn & Colum: YMC-Pack Pro C18, 20
x 150mm Flow Rate: 20.0nL/mn El uent: ,

Step A. 2—(3%35@[33)}%5{'1')-?-M’f!t./QR)-f'-thrl%-TJﬁktlﬁ‘ladihemstlethﬁ(I}Nt-mghﬂ@Qﬂnim_e
njtr. r, + 0 . . -
Te m}’é]l QYE lc{élprlé‘enﬁ 8\rl\n@ &Ber?nelcg? ?Vggr];—fdg%giéggvés%, gomQﬂCMTHF solution

ient
(100m1/20ml) containing 4-bromophenylacetic acid (13.59g, 63.2mmol). DIEA (11.0m}, 63.1mmol) was

then added dropwise (exotherm). After stirring at room temperature for 1 hour the solution was poured
slowly into a DCM/THF solution (100ml/20ml) containing (1R, 2R)-(-)-pseudoephedrine (10.5g,
63.5mmol) and DIEA (11.0ml, 63.1mmol). After stirring overnight at room temperature the solution was
concentrated and the residue partitioned between EtOAc and water. The organic phase was washed with
aqueous 1N NaOH. (2x), aqueous 1N HCl (3x), brine and dried over MgSOy. The solution was filtered
and concentrated. The oil residue was diluted with 100m1 of toluene and concentrated. The residue was
then dissolved in ethyl ether and triturated with hexanes to give the title compound as a white solid. The
compound is a 3:1 mixture of amide rotational isomers by proton NMR: 'H NMR (400 MHz, asterisk
denotes minor rotamer, CDCl;): 8 7.42 (d, J=8.3Hz, 2 H); 7.3 9-7.27 (m, 5 H); 7.11*(d, J=8.4Hz, 2H);
7.04 (d, J = 8.3 Hz, 2 H); 4.64-4.42 (m, 1 H); 4.07-3.94 (m, 1H); 3.82-3.70 (m, 1H); 2.94*(s, 3H); 3.63
(s,2H); 2.82(s,3H); 1.12 (d, J = 7.0 Hz, 3 H); 0.86*(d, 3H, J=7.0Hz). LCI 3.23min. (M+H)=362

Step B. 2-(4-Bromophenyl)-N-[(1R.2R)-2-hydroxy-1 -methyl-2-phenylethyl]-N-methylpentanamide
' THF (40ml) was added to dry lithium chloride (8g, 189mmol) and diisopropyl amine

(9.2ml, 65.6mmol) under an argon atmosphere. The suspension was cooled to -78°C and n-BuLi (1.6M

in hexanes, 37.9ml, 60.6mmol) was added dropwise. After stirring for 5 minutes the solution was
warmed to 0°C. After 5 minutes the solution was cooled to -78°C and a THF solution (45ml) containing
the intermediate from Step A (10.56g, 29.15mmol) was added dropwise. The solution was then stirred at
78°C for 1 hour and then warmed to 0°C. After 15 minutes n-propyl iodide (4.3ml, 44. immol) was
added dropwise. The solution was stirred at 0°C for approximately 2 hours. To the reaction mixture was
added saturated aqueous NH,Cl and EtOAc. The phases were separated and the aqueous phase extracted
with EtOAc. The combined organic phases were dried over Na;SOs, filtered and concentrated. The oil
residue was dissolved in ethyl ether/hexanes (4/6) and filtered through a short blug of silica gel. The
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Preparative thin [ ayer chromatography (PTLC) was

perfornmed on 20 x 20cm plates (500mthick silica gel)
waigiongiazhexanes/ et hyl acetate eluent. Silica PEr/US2007/020858

chr omat ogr aphy was done on a Biotage Horizon flash

chromat ogr aphy system usi ng a hexanes/ethyl acetate

gradient. The follow ng exanples are provided so that

the invention mght be nore fully understood. They

shoul d not be construed as limting the invention in

any way. -30 V\D 2008/ 042223 PCT/ US2007/ 020858

filtered solu 'NTERNEDI E%%EM&:QIHQ cbgpdufkd C11'ﬂ=keg&‘gi:);ﬁund is a 3:1 mixture of amide
rotational isSpnens bAprqt@ﬂﬂl\@jt ﬁ NMR (400 N[I-Iz:! aBs[tEenslg denotes mmor rotaBler e 3): 8 7.42

(d, 3=8.4Hz42 51 A=) o GEeNos Jd, 280468 R HY 14 elnzbat & He. THES 4.42 (br s 1H);
4.17-4. 01*(3051% %75}210%‘}?2) ﬁ?ﬁ%@'s E‘[‘r G by 3. ob+ke arpbenzeary; 2.07-1.92

oro 0 *
(m, 1ED; 1 @41 hirol FD: Pa%éﬁaém(aHhédl CY zghﬂ%@?ﬂ @?&&&%’%I‘Z - 0.58% 4,
J1=6.9Hz, 31). IRy dmiandviNgx4Ba (8. 7g, 90. 6mmml ) was refl uxed
under an argon atnosphere for approximtely 5 hours.
The soI ution vvas concentrat ed and then partiti oned

tl gr-gani c phase was wash
Wi t lﬂ mﬁ;leﬁhmmm lomnanﬂ-‘ d9med4 6merol)Nee2 30Hed drppevisy 'Ptae?fiaéF THF

solution (2(2(}@1?%0'&1 § ﬁl%{'l)cbq‘n}ngggngﬂxe%ﬂg6§éq f14. ﬁﬁh@g Qndid ah higBfl athbsphere.

roma
After 10 migmtesl p diF spbltxgn @rrtl}-,@tg the pyeérn%% gaﬁ)c?tepxﬁ?%( %%nm was added
dropwise. Mtnon&az wABmédko 03€ afld Sitried f& I)mindte®3D{isbpraprBmimEL?- 6ml,

39. 4mmol)p§as tlzfnélgd% éro%w; éqe%glé 11%th9 the 17eagtﬁ>n(sglutlérrw§s d&ldded with 200ml of

AcOH/ethy Wtﬂlﬂ}%@msmg)eﬁhgmﬁlgﬁ twageﬁr&; ione %etween llltrBAc and saturated aqueous
NaHCO; (f%allim;]ng 4Tl§‘erﬂr§in@cbl§lﬁ3@\¥'£s)\bd$h§d Vittesanoatté ad(@BUN{HC G5 yater, brine and

dried over é&sl%nﬂglﬂg {"1 ﬁﬂﬁ%joq‘%wn as cgnc%f?@eltﬁadanl 'tﬁ:éeregaﬁwun}: |éEby silica gel

Contai nin nt er med )
chromatogfaphbuug hekBnepSHAHF pradignt te rglVthe,ﬁnt}ﬁﬂogvgothp @% Sg}fﬂ{ ?%6]8 S%ﬁf) CDCl3): .
57.86 (d, 03Tl ~8.58@); 3MIDLd) 2 vas-asigd 707 R Is,er—szism) B @gg Jéva‘s’iﬁz) 4.45

§ TARCL40 ! . 7.4 Hz, 3
(t,J= 73%2}“’%73%5135%”] 0|ﬁﬁl 1E)én g&%\ﬁ?hlggppgﬁ IFtI Swne%ﬁ)( <1 hdeur) -
H). LC1 485tmmeiNoEto@i%ed and wat er. The organic phase was washed

with water, brine and dried over Na2SO4. The filtered

solutl on 1S, CO qentf;at en?andi ot he residue purl fied by
2 y g a hexanes/ Et .
P/me, 24 2Smmehpen e 19 p NoR S&bﬁlowm
containin Q%@rme@atz foth § C\I6 53g7 18. 6615&01) 2 AFpr: stifrii@dfof thow atrogm@emperature

the solutxqqz)vas fm}’:‘gentra&ecgafdgt ¢ reﬁldue p?l’tfl Héd gﬁrw%sn \)Zateo}]ané %tOAlc =i oggamc phase

(m
was washdd) witll w&4r, bn@@ar(dn:\rle(j_ plyer NagS@q Té'lg ﬁltgm sol!jl_tl%*swzf Cfgcetrrfﬁecli ip give the
title comp nd ag agg 1(1¥nxtu}e of dhasterédinershich bz@é.us@d 431k mext step without further

= z, 0(d,J=
purificatiof. 1If }leIEt f%‘HT“B?’ %ﬁ%eﬁ?ﬁ"} N Egugr OX Crr%(t: F?yFI7 5 (d IJ} % i 02H) 73

8.5 Hz, 2 NRBHA9 () 58,5 H8.22D; il (. Jma§1a%r«aéa1)1 A7 zﬂr Gnd 5y ia&l-”“(m 1
H); 1.56- W%Spt{gt { 901 64QRIL) HEONI D6 G, 25 6.75 mt, & = Tedig BADF L6 4.00 min.

8g, 10.16mmol ). After stirring for 1 hour
M- OH)‘ﬂFe sol uti on was concentr at ed

Step E. 1-Bromo-4-[2-(4-chlorophenyD)-1 -propyipent-4-en-1-yl]benzene

The title compound was prepared from the intermediate from Step D using the conditions
described in INTERMEDIATE 1, Step D. The title compound is obtained as a 2.1:1 mixture of
diastereomers. 'H NMR for major diastereomer (500 MHz, CDCl;): & 7.44 (d,J=8.5Hz, 2H); 7.28(d,J
= 8.3Hz, 2H); 7.05 (d, J=8.2Hz, 2H); 7.02 (d, J = 8.4Hz, 2H); 5.46-5.35 (m, 1H); 4.82-4.71 (m, 2H);
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and the residue partitioned between Et OAc and water.
The organi ¢ phase was washed with water, brine and
waleiosm4neer Na2SO4. The filtered sol uti on was PCT/US2007/020858
concentrated and the residue purified by silica gel
-31 WO 2008/ 042223 PCT/ US2007/ 020858 chr omat ogr aphy
usi ng a hexanes/Et OAc gradient to give the title
conmpound as a > 10:1 ratio of diastereoners. 'H NWR
(400 I\/Hz CDCl13): S 7.93 (d, J = 8.3 Hz, 2 H; 7.28
8.4Hz, 2 H: 7.23 (d, J = 8.4 H, 2 H; 7.18
2 5 (32 1@15689"&2@ 0.67 &) J = 7.3Hz, 3H).
277'262("2%&3%2“ %0%1(#2'}1) 1,5)511 2a (s,(LFjL 17 56 (m 1 H
LC1 4.66 mip. @i&t:tonszgd(m 1 H: 1.09-0.91 (m 2H): -0.72 (t, J =

7.3 Hz, 3 H). LCl 4.22min. (MtBu-OH+H) =301 Step D. 4
SRyl-pe 1b4n&late1 yl | benzoi ¢

th tane Clr?roe i t i elagetoo § E]a(l)laérgg

eAn nttetareloltien FynraphEte g1t SO Al .
0.286mmolFITA (8.1 5120 Bgisio ane PAGL@NL,); @86mePNSrailvasdeatsd at 115°C
under a carlg:@e‘nclfn%%rdli 9.1%10 é)rl%?é @L%e 5 o#&ﬂi holiflthvgm{ﬁn w&h@%oi&ﬂ ah®ebnaéntrated.

ut!@lf{] { 2HLh in the next
The residuetveaspiésselvest ie EfAQc At Tilsgnest- U ‘Wﬁgs‘* g‘v\j} yP““g §e ?
step. A porfi B® waOpuHfied Forpetrahimalysion MWM&&&@W dlqsﬁ@ofn@S(sﬁg dHz, CDCl;): 3

8.00 (d, J-%a.{glgﬁl '}?)”?93 gc?tJ‘AEsez{‘ Etﬁﬁf 7@'3% J%Jﬁgtﬁi)l NoH@ 1 = Thelz, 2 H); 5.42-

was wash t
5.31 (m, 1EDU/B77 88 SORIDTRGS (5 | £ e 2B AR B %Sﬂ@b?ﬁgggtog egfos 1:81-
1.68 (m, 2E)01.81-Y 24T0Re4HD); bloe (¢ DAPCLIE 3(Hs 088 OF6ImL 4T 1671k I 573 Hz, 3H).

| a gﬁg rs) whi ch was wused w thout further
LCI473"B ﬁ\% tion. A portion was purified for spectral
anal ysis. Data |s for the maj or di astereorner 1H NWR

cid2 H); 7.30
A\] Tﬁg%ﬁ%%éteﬁﬁlgnﬁ?% Joq_mon ‘J:oﬁtalﬁ

mé ﬂ{'elﬁntegnéd)ate Hod8tep F
(790mg, 1 2811&1)10]) gncgti;tllp_zun?lwd(qﬁ]dezn%ohydrgte { 0621g@g 9 xmn E qu)s _stlrred <J(vn}n1ght at

room tempcl,raﬂxse It Qokuflon Qad‘l)oncéhtx@ﬂd @ndBhe popvolatild) porﬁprﬁsas(namt@ned between
aqueous 2}{ R& }_t%?{lc aa{;)an d e% &5 - PR Danic éﬂé{h“é‘l)«a&f}{éd %N‘&éﬁ?[ iRt Snd

concentratédtorgwelthﬂtglammppgrg I HWEQO&%@E PMSG- @E éStl') dr} %% Hz, 2 H);

7.39(d,7J 59@&0@ Ty 56 (d{JﬂfSHi]eHl)n nQ6 (e a¥eHar2 H); 85536e5 26 (myrisH); 4.71-
4.60 (m,2§)agt9 rfNE‘r @é 2]13%307 (gélgg 1959 87 'Y‘Pgoﬁ 42-1.34 (m 1 H); 1.19-

- 32 b%a
1.11 (m, 1%0@3202770102@958 60 v ERMVEDF- ATHD Fy#pmin +

S, 2R\ h@ndiie GHEORAPESNpYuhd aan%@?éﬁammmshew@mmqagmtep E. A
pentane so%tén o t—Blg;l (P7M 3.08ml, 5.23mmol) was added dropwise to a THF solution (20.1ml) of

the intermediate from Step E (760mg, 2.0 1mmol) cooled to -78°C. After 5 minutes, CO, gas was
bubbled for a half minute through the solution. The cooling bath was removed and the solution was
warmed to room temperature. The solution was then diluted with aqueous 2N HCIl and extracted with
EtOAc (2x). The combined organic phases were dried over Na,SOy, filtered and concentrated to give the
title compound.

The absolute stereochemistry of the minor and major diastereomers of INTERMEDIATE
2 is shown below. This assignment is based on the known configuration of the n-propyl substituted
carbon, which is derived from the (-)-pseudoephedrine, and NMR experiments (NOE) on advanced
compounds (see EXAMPLE 1) derived from INTERMEDIATE 2.
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OH Step A 2 (4 Bromphenyl) N[(1R 2R 2

hydr oxy- 1 - met hyl - 2- phenyl et hyl | N-net hvl acet am de
woeawalomek3 chl ori de (7.8nl, 63.3nmmpl) was addedPCF/URA0TE20858

to a DCM THF solution (100m /20m ) contai ning

4- br onophenyl acetic acid (13.59g, 63.2mol). DI EA (1

[.0m, 63.1mol) was then added dropw se (exotherm.

After stirring at roomtenperature for 1 hour the

sol ution was poured slowy into a DCM THF sol ution

(100m /20m ) containing (1R, 2R)-(-)-pseudoephedrine

(10.58, 63g5mmol) and DI EA (11. Oofff, 63.1mmol). After

stirring ovkrnight at roomtenperatyre the sol ution

was conce ated and the residu@ pdrtitioned between

Et OAc and ™wafer. The organic phase was washed Wi th
aqueous I N . X) ,0 aqueous d , Arine and
dried ofer" Fhed sol uti o ’ Gand
concentrat ed{ The”oi | Gtesi due was d with | 00m

of toluene and concentrated. The r<ei due was then

di ssolved in“ethyl ether and tri Mlﬁr |ast V\éo hexanes

t o gi ve Mihes Qigstgreorggnpound as a E6T1d. The

compound is a 3:1 m xture of am de rot at| onal i soners

by proton NVR "H NMR (400 MHz, asterisk denotes

m nor rotanmer, CDCL3): E Mgd J=8. 3Hz 2 H);

7.39-7.27(m 514) 7. 11 4Hz, 2 7. OW ZOYL)
N-(4-{1- (= CHIDROPHENML)(5 A- IHMCH@(IJ‘#INP%*?’ YL T ﬁ%‘N )

3.82-3.70 (m 1H); 2. 94AsAandkE;, 3.63 (s, 2 H); 2.82

(s, 3H; 1 .12 (d, J =7.0 Hz, 3 H; 0.86*(d, 3H,

J=7.0Hz). LC1 3.23m n.Ci(MtH) =362 Step B. 2 (4

Bronophenyl) N [ (1R 2Rx.2 hydroxy 1

met hyl - 2- phenylt hyl met hyl pent anam de THE (40mil)

was added to dry ffm chI oride (8g, 189mmvl) and

di i sopropyl am 65, 6mFol ) under an argon

at nosphere. T ‘ oled Fo -78C and

n- BuLi (1.6M i n "HExanes, 37.9nl 5 60 ) was added
dropwi se. After stirring for 5 m nutes e solution
was warmed to OC. After 5 minutes the soI uti on was
-'e!?ri . Abhdak Ng

addet Tivib peliticn, (2GAR cgr&wawséNT Edlt %?@da"éi mé"? gsthy! B-
alaninate IIyQFocﬂloh@éJ{ 1 (ﬂ§d7 1 dnenolyyIBAd 4 Benl (A3, 2mihelpandIBOR{ 2tge s 26mmol) was
stirred at ra?rg ﬁmﬁ}ééaturﬁ.g rqe5 1{04111{5?, r{q,,e sé‘lﬂtlén mlmté&@ﬁth B0AR4And washed with water,

e SO Ion was stirre

brine and djrdrayi N&:SEh-y I Histadgolutign Wﬁ%cqné%m]iarec?ﬁnﬁicrﬂs?ﬁffdé’e%éﬂed by silica gel
chromatogéi#@%&gk WEheYE@NEQRAEerhEile BndtEL@Amund @l [VERsfos the major

dlastereorrg @@ﬁ&@%é@%@%@%g‘@? 'agliq-%:l HE’ de?q; §§q-fz,eﬁjH),W|2de J=8.2 '

I ne

ani c p ases were_d
Hr); 7.07 (a2 SOHEE DDk 816 8 mcB R &AL P &l 1HRd- 314 00 udii5-3.70 n.
2H); 3.73 Y@SHS2SH0]. ‘rﬁﬁln ioeD). et 6Ty, Jet e HzD2ln na8-2(0F (63 2ENd 40-1.29 (m, 2H);

Y s

was concentrated to give the title conmpound. The
Step B. W&m%qzl(ﬁ-cﬂlo%pﬁerﬂﬂ)%woel—Bfopamhdﬂbemtw-__mb_a_tg somers

r gt g@})&n N ed qg ngh fzélq%g% %ﬁﬁ&ﬁf §o¥t}f10g ml?&n%ﬂﬁ’é the

intermedidtenfrobtfitep A. (089g Q T2ma@))4 (e opgRe: puzgeg@as (n'&lmtgne.d 18\151 ar}_E(ceSf of ozone
was obserw:d (b‘ili.\edc%lcﬂ' by Osmlﬂllft’}s THe doluttbnGilds (tian pliged wWith@fidgbn to dissipate the

excess ozgrf ]’5(1 th%s |§10)(1 gvas gi(%j (dnaet%)Z) Zl%ﬂ%&gg( 1 n%)lt%)lovﬁ%i %l%}(ﬁ%{lphosphlne (977mg,

3.72mmol)Thd kdlutich, v33 -war@l to ¥por pgmpenatyre alccbstmyd for@groxxg}q}e.ly 2 hours. The
solution vis@8ndehtratdd analfho redlille pRife8 by 6lica gel SBroHalibgraphl) usidgGl hexanes/EtOAC
3.76mn. (MtH) =404
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Step C 2 (4
Br onophenyl ) - 1- (4- chl or ophenyl ) pent an-| - one n- But yl
wo pdokfogpzey 1. OM i n THF, 59nil, 94.5mmol ) was addedI/us2007/020858
dropwi se to a -78C THE solution (200ml) cont aining
4-chl oro bronobenzene (22.63g, 118.2mmmol) under an
argon at nosphere. After 10 m nutes a THE sol ution
(30nL) of the internmediate from Step B (15. 88g,
39.4nmrnol) was added dropw se. The sol ution was
warmed to OC and stirred for 30 m nutes.

i R ¥ LACH RvBITor the3hjéBitereot@s (300VIHAMIIBTI;): & 9.34 (s,
st L SR EATL Sehy B r |
1HD): 7.73 (f R 2B AL DUBrIE B Hong ORy g i RhER %?Jf’ T3y 158> bz, 2D
6.87-6.83 (BEOIATEID); 3Tds, 3RS 173 Waren, BEN:3 16-DRBMDEDWR 8222 Gnc! T g 69-2-63
(m, 2H); 263\,\%5‘5 \Aﬁ.ﬁ elg{a?%é‘fﬁiﬁ% —NRHGOBHLf am ag) .28 The 28y, gasie73Rp.2H); 0.66

sh ’satura{)ed aqueous NaHCCB3, water, brine

(t,J =173 HantiD- dG1ltPvvier AEIEAY The filtered sol uti on was
concentrated and the residue purified by silica gel

h t a [ / . i ' 1)-B-alaninate
Sten C. Mol B TRL PIL 3R oML P s e ENGES 1 H- 101 By B @Al buA} ity
’L——ﬁ%—@t{l—g‘wm@% : X (500 .NHz 3) ... 6

(d, Az aPEtiCJaciﬁ&Osﬁgy (5rp) a%“a(‘%r,glg g‘eﬁ}t‘*‘}*:eg%?% S’f}:’%ég‘gfﬁg 5

0.47mmol) b, 4-dieBloRdgBeriyl Rydrbzifchydibchloride@ 28m470. $6mmal3 and £nCly( 29M in

a1 s : C%0° thutbd. ; The- B fkidn $8s {dikcentratdii and the
AcOH, 06{m§é_45m~fb ‘l(_gr?] he%te%&t; 8%018;(:)'_43'(6?{11}11\1]?; . '1% 45 l-!Zl n 3 ?'I;P . e.L ((EL ,ar;\I -
residue disgpvzg imE{PANJthe E§RPS écdutgtnewﬁaslﬂvaghe(ddfwnh water, brine and dried over NaySOy4.

The filteredBSARTA NGB Y bncehtrdi<t Al lHorrepderppkifipeby sihicd gb thremeliogggphy using a

. rohydr i de, . (Ihd i Sederd MaGhixture was
hexa"eS/Etg gﬂ%{ ¥dger’f t %ﬁ‘?ﬁt}e Hg%%(tgn |0ﬁ|§‘%@t aﬁg\é@ﬁ £ %?gnﬁ di .aﬁtH e fromsten o
purified futthef 8siBQtpversPIBERHTT-C. Afe BRI {A0F Mg 2P Sgrpme room

slower (sedoB@RA kit 6h SIPLIA) &vas esollyédddh avalsiradpakoePEY elann @soh % 2em) eluting with
, 0130H@$S%9%%t&aﬁ$h$ioned between water and Et OQAc. The
10% Et T E phase was washed with. &l br.i °qg§ﬁﬂ{ied v
oV erDHB BB FaTENT CREETS0| QNRDHC K BN A PLigP e over
25min ,15BENS/hERanctiidetatic SQ5MMY Riknsisn eime 8:25. 3imitutese 'GANMR (400 MHz,

di ast.ergoner oy Wl s’ fi7 & B, Wish QU= 8.3 Hz,
o Eh LB U SR g Sskbasert o oy von gt s
261y, 7.31 (4509 SOHEZ, 26DXIZ (0 B 2485 (): 79260 il 6 By 11Dy Tage 0 (m ;4.
@7J=1 1.§Hz8861§§, Hzlé% 52@'})’( 3 P.%ﬁf-i 13;94;(1&1%}1); 252 ft, ’E;D:HB,ZHg, fﬂg; 17-22.-?35 (nil,, 2Hp; 1.01-
= _O. ) ; . 1. . ; . -Z. m
0.90 (m, 2§);.0.6p G474 B2 3ED): 14;. ¥ gb\{% }n Ty '
??m Ry forghe7goer eluling erangompgr (rrg)rq_ﬂc_{iv )thzpabre&h](ﬁ%(%o ?é/o |
EtOH/hep{al% G233 ,?b%}gt(ﬁllﬂeﬁjn@ ﬂ@btm‘hzé Qﬁif(xfin) Legeél;on time = _?@8};162@;&5. H
i gﬁ{;\‘% - D10RYY BRAL 1 438Ny Yhi RENZRNAITHRY; stk 11H); 7.37
NMR (40Q; ogﬁ or & 3?@"?r@h1the |3terned|ate fr S
(d,J= ssm;ﬂﬁngaﬂ 18, Jagss}a s S0 728 - LD A LIVED AT iﬁ? 7.02-6.95
(m, 1H); 45496(? -1 I“f?ﬂz,tl:'}t)! 5?.6@@[131@};1 Bﬂsles_lmth, al'fmedsz.a(_g I @9 Hz,2H); 1.52-1.35 (m,
m ure . o S 0] S
20 101G P B b S50 RS Tonkeh o TR _ 6 s
2H); 7.28 (d, J = 8.3Hz, 2H); 7.05 (d, J=8.2Hz, 2H);
Step D. N{(F’ﬁqz-[(ﬂ@hlé%ogh&vﬂgﬂggﬁg%}dz—1I&ir%l?ﬁ%&é?%%%%;@ﬂ}ﬁml@m%
D77 ok sgmfi oV gined "Qéti%‘.%i%g%ﬁg‘[nl%%;' %5571, t2'%“5(fesmb‘°'d .
INTERMEBJA TH 2.08e/0G 8 Th¢ qugmd’rolms_lsgvasmu’nﬁgd by HPR(jfo gsvpl)t}_xe nn%éimpoun .
Data for tg%@ﬁlophi@ster%@helj (PREARS St RMRE400 VB, YID,ENp:D .66 (s, 1 H); 7.71 d,71=

henyl) - 1- =480 1oyl | ¢ o
16 iz, 1 D 0a i A e Dhf %#ﬁ@%%@?ﬁ%%’ YRRIAORL 8340, 2 F); 7.22-7.18

I 'nterned at e .
(m, 3 H); f7.08\(bSiad s, EHY; 1082y, J = 8.5Hz, 2 H); 4.46 (d, J=11.6 Hz, 1 H); 3.62-3.50 (m, 3 H);

2.56 (t, T= 6.7 Hz, 2 H); 1.78-1.68 (m, 1 H); 1.62-1.52 (m, 1 H); 1.09-0.91 (m,2H); 0.71(t,J=7.3
Hz, 3 H). LC1 3.87min. (M+H)=557. ‘
Data for the major diastereomer, faster eluting enantiomer:
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0.286mmol ), DI EA (0.15nil, 0.86mmmol) and PdCl12(PPh3) 2
(376ngy, 0.06mmol) was heated at 115C wunder a carbon
woreenixtes at nosphere (balloon). After 1 hour tPEI/US2007/020858

solution was cool ed and concentrated. The residue was

di ssolved in EtQAc and filtered. The residue was used

W thout purification in the next step. A portion was
purified for spectral analysis. 1H NVR for major

d| astereoner (500 MHz, CDC13): 6 8.00 (d, J = 8.3 Hz,

H)728(dJ 84Hz 2 H; 7.23 (d, J 8.3 Hz,

'H NMR (580 Mz, Epacd )(‘39138158114) '"1255(% J-9=8351£121—1)573¢((1rm § Bz, 2 H); 7.47-
7.46 (m, 15@%@ ?ég%@%e T3H@ Q(H)M%{zﬁﬁ) 7281 dsg'j)?ﬁ_flzsloﬂ)z 706 (d, ) =

18Hz,1H§l 4@5@br8£déﬂm4hﬂ50(&l%lxéﬂz,ﬂH),732|5-3-|2f7 8, i), 2.52 (t, 7 = 6.6 Hz, 2

8- / H%. PHiizLC Bih3minl @U-+D737. [o] =
H); 1.49- 1%%. 2(1%%9@58 p}% Q)GZ((% (J=]].783-2F€) HW mink- @l
+118. 2°(58ﬂmmﬁﬁ%ﬁ19enyl 1) - 1 propyl pent - 4-en- | -yI I ben20| c acid A
THF/EYRGY ﬁh@hﬁj’or (fstefeBikr, Siaver cloting dnanticown (ragmiagiiye):-he

'H NMR( oﬂ@ﬁ%’%%ﬁ ééé’ésho L Fse ka/ 908s 1 2918ﬁnﬁli9)(daMs 7 ¥z, 2 H); 7.49-

drate (406 =
7.47 (m, 158% 758 68 TovRek He-gHiD: at 33 G%bm BodHp et U8 <d$h25'83f2u1“@2n7 08(d,)
1.7 Hz, 1 H)29.08 Qhe ¥, 1 ah)ed. samﬁi, Jt=hel. hHra,va;m 52353 fmi oH);wWas2-3.48 (m, 2 H);
2.53(t, ] EW%E’@R@%Q%‘ Ci“(ﬂ%@s aN prdrerihd, o £3 &g drmnc)

E was drle over Na2SM4,
4.03min. (MHAHEPEM [athd-! éar?cé W“éﬁ ELHD give the title conpound.

lH NVR (500 MHz, DVMSO-d6): S 7.90 (d, J 8.2 Hz, 2
2 1as eohiker in the
7 2 6 h(a daatj\(e stegeo&ﬁﬁzglst%gﬁgne %V(J_B tekeorberé &6 E)dR_ISEP@ﬂZI s ddwin in th

figure beloAy. GK)le(steogheFBlstr)?sggnrQerg Is t(aﬁﬁd %1 tllﬁ obsgw%gkﬁclﬁgb vr%%aise'r_ﬁffect
(NOE, repgesgx'@e'd]by&z abtBRisk} atd) 5 lod: eh2rgd c8dfofmatiofialld)qdellof Ege twh, djatefgpmers.

Do 33 ] WP iyt Dok
obtained neaTieblwrribr diastetsomep eparlatss Pith thersiyver ﬁi“@?%@f“é‘?@erf Paigd on the
known coxﬂg@&tlgn ofthe %Fﬂﬁf@b&&hﬂéﬂ tBor) fvhichRuddrived frgm] th(-pBendoephedrine in

IN TERl\/l',ﬁ.Pé\%?f‘g) }z ﬁg“‘fsth ae ?asrvgn ?P%?eg%%gB QISIH% &@s W éBgol(ltg Qtexgeochemlstry

of the slowarelujinggwheendgro - 78C. After 5 m nut es COZ gas was
bubbl ed for a half m nute through the solution. The
cooling bath was renoved and the sol ut €©n was war ned
to roaln tenperature. The sol ution was
J eous 2N HC1 and extract®d wi

d and_concgntrated to gi ound
! stefeochemstry ef : 8] o
' dinest eréomdee of N DI ATE 2 I*§ shefn befow. W

assi gnnent i s baséd on e known configuyation of the ©H
n-propyl substituted carbon, which is derived from
pseudoeohedrlne and NWVR MNOE) on
adv%’ﬁi?%%’ ﬁ“gp‘g@ds (see EXAVPLE E(*g?mmer
ATE" - 35 WO 2008/ 04222 31dPAéds2007/ 020858

Cd OO0 \'/ CHOH Mnor D astereoner Mjor
Di ast er eor ner

EXAMPLE 2
N-(4-{(1S)-1-[(R)-(4-CHLOROPHENYL)(7-FLUORO-5-METHYL-1H-INDOL-3-
YL)METHYL]BUTYL}BENZOYL)-B-ALANINE
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EXAVPLE | N (4-{

1-[ (4- CHLOROPHENYL) (5, 7- DI CHLORO | H- | NDOL- 3- YL) METHYL]
wBIDFIBENZOYL) - (3-ALANINE O 4/D--~IN O Cl PET/U520b7/620858

Step A, Methyl N {4 f2 (4

chl orophenyl ) - 1- propyl pent - 4- en- |

-yl I benzoyl | -1 3-al aninate A DVF solution (20m)

cont ai ni ng | NTERVEDI ATE 1 (1.66g, 4.84nmol), nethyl

13- al ani nate hydrochloride (1.01g, 7.26mmol), DI EA

(4.3nl, 24.2mmol) and BOP (3.21g, 7.26mmol) was

stirred at roomtemgrature for 1.5 hours. The

solution was diluted with Et OAc and washed with water,

[ Na2SO4. The filtered solution was

concentrated and t esi due purified by silica gel

the title @ ) R£Qr th@major diastereorrer
(500 VHz, Vs H; 7.28 (d,
J 8.3 He, 8.2 07 (d, J =
84Hz 2|—|) (m 11-1); IIZIEJ;K%*KSJ(S (m | M

477466(’m 2H) .76-3.70 (m 2H); 3. (s, 3H);

2.81-2.72 (m 2H); 2.67 (t, J =5.9 Hz, 2H); 2.10-2.05

(m 2H); 1.40-1.29 (m 2H); . 8 ; 0.66
Step A. Méthyl N-4-7(18Hp-[(R31¢4-chlprophen dol2- B
vl)methvl]mlWénZCND'é afaglnﬁté

C ntoro hen%cu%ﬁ)? tloa?{CLmlngrﬁgthyl%—}(h l[P?’ﬁ@]ﬁWo%l& alapipat

propylbutyswnmylm 0w, preosehfrAmIY TERVER I I haxfesiribed i AVERE !-
(757mg, 1 %rﬁﬂaoﬁ) %Cl§(3713mmk30}1 TiITEmID 2 QM@0 und)2-fuare-4methy phengthydrazine
hydrochlorg%dB Jmn?ﬁj lzgxg)cn?o ere he %eodn aq 30 or g?ﬁnﬁ{u\/eg d T(lploll&ﬁloﬁ Q\laQ Eencentrated and

e SO | on Was pur ged l\lNl th water (2x), brine
the residuerpiattitogehbataeeti QAP ale(bvvm‘e Theprgagic RIZHIES VS e‘tdhvél

(2x) and d3&l Vet R SAS Tﬁéisd)ﬁﬁk R %tfh\}él'eﬂudchnbdﬂra(eh rahg tHe oésicdmaprifind by silica gel
chromatog%ggg hen%% get]x?% S eéhal‘fn {e?a?e?%gdxent%o gi% t)tl'e cyﬂﬁou%@l #fata@Br the major

rature_and stirre

diastereom@p pIEONMHRSED MIZz, ROIERD: 5T5hé1 (s bt 7 ofh (hds Sc%ﬁé’e%#)r A Bl
J=8.5Hz, AR 71RQar eSS dve. DHi T3@d by 8siHz, cangellschiormsidg aphy-11 G, 1

n he E /_ 3 .
H); 7.02- é@r@%é %%éggggﬁ%haﬂﬁgk\’pﬁf’ Oﬂ%%& 1 FD; 3,60 (5, 3H); 3.56- 3J487 4
(m, 3 H); CoR00JiFd.SHAR NYR2 83 (s, B hB: ,}ﬂpdﬁmgt}g, éd)ﬁE(}%((gBa Hjiy9-69
Hz, 3 H). 133 94r¥?m9 (13[4H§=3535 &hikal LE113%(1d,15% ExO8UiRblane QNdy 251in30
,15%EtO eptegle_lsograﬁc EgSmlﬁigetenu%n téu?g d’2§%&8 1r§1‘teQ. 'Tl%e mgl!é)lal also tBntains ca 2%

roa S
by area of Sde/dnant@nyes- Ghirdl LG1 (PH)te 13%FHOB/hgptapg,pver ZW‘"NE % O%V&ffta“e
isocratic &B&an)l&@tnongln@&%@%nn\(t& 2H); 2.61-2.52 (m 1H); 2.38
7.1 Hz, 1H); 1.45-1.28 (m 2H);
I\é 06 O 78(m 2H) 66 (t 0 ,. Ui 3-dnl- Hz)vnﬁthvl:][butvl}benzovl)ﬂi

alanine: chl Ofophenyl)(5 7 dIChloro

IH-|nol3v th u rlI of@tiGns ribed in
acet i'C® 5eM rs%%edy étf kx}’e}rpﬁﬂ&&%kgdlﬂ “2‘”5. ﬂ?teﬁnrredg& tb . q
INTERMEDWA 52 636G ( TbOeryde miradysigisps purified bu HERCJP 8IYF Q}Wl“e compouncs.

Data for tl}‘é/ A RZ iRGefaysE0 0 HhaviR 0o MIRRNTDEN )56 a1301(3, 18R H(@ 1= 8.0Hz, 2H);
737(d,J=2 4Hz|\,/|1H), 7.33 (s, 1H); 7.29 (d, J = 8.0Hz, 2H); 7.20(d, J = 8.4Hz); 7.07 (broad s, 1H); 7.01
(d, T = 8.4Hz, 2H); 6.72 (d, J = 12.4Hz, 1H); 4.45 (d, J = 11.6Hz); 3.65-3.55(m, 1H); 3.52 (9, I = 6.4Hz,
2H); 2.55 (, J = 6.8Hz, 2H); 2.40 (s, 3H); 1.84- 1.73 (m, 1H); 1.63-1. 52(m 1H); 1.10-0.93 (m, 2H); 0.71
(t, J=7.2Hz, 3H). LC1 =3.66min. (M+H)=521

Data for the major diastereomer: '"H NMR (500 MHz, CDsCN): § 9.11 (s, 1 H); 7.56 (d,
J=82Hz 2H);, 749(d,]=84Hz,2H); 7.39(d, J=8.2 Hz, 2 H); 7.31(d,J=8.4Hz, 2 H); 7.16 (4,
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AcOH, 0.61m, 1.4mmol) was heated at 80C for 30
m nutes. The solution was concentrated and the

wo e®Baur23li ssol ved in Et OAc. The Et OAc sol uti oPCTHES2007/020858
washed with water, brine and dried over Na2SO4. The
filtered solution was concentrated- and the residue
purified by silica gel chromatography using a
hexanes/ Et OAc gradient to give the title conpound as a
m xture of diastereoners. The mixture was purified
further using reverse phase HPLC. The major (and nore

J=24Hz 912 ¥§ ésdh@ﬁt ‘?ro@‘éﬁfm WtEoql, Ji=51200 He, 1 HY 4.50 QU 11.6 Hz, 1 H);

Y ik qjaﬁﬁf'@g o358 h.’%’zéﬁflsr?ﬁ"' VEf 0@, S N3P (m, 2 1),

0.99-0.92 (i} 20 Hep @yve= 2B FBud By ROMSA Bef3on. QYREHIA31 ool &1-146 Gg>89nm,
EtOH) enantionmer: Chiral LCL: (1%to 15% Et OH hept ane over

25m n, 15%t O/ h(_e[pt ane isocrati ¢ >25m n %y ti.on tnllrre
= 2Ehgegmanypdssin TABLGRVEAGFPRIY USiP 580
EXAMPLES"i)and Z. DHe s fod the r&eﬁud—l&)rmoﬁnd@Ss fod theJnere gctglﬂzhas@;q})mer The data
for the ena:glogurﬁéomﬁ?_{'}is 1;%%13%? é\gre a'ltlve 1§0n$er 2H); 7.31 (d, J =

Hz, 1H) 7.07 (d, J =
1.6 Hz, 11-1); 7. 02-6.95 (m ll_l\ 449 {(d—F=—
11.6Hz, I H); 3.60 (s, 3|‘ﬂ)A.B]_3:“.58347(m 3H); 2.52 (t,
J = 6.9 Hz, 211); 1.52-1.35 (in, 2H); 1.01- 0.90 (m
2H); 0.69 (t, J = 7, B2 3H). LCl 4.16mn. (M+H) =571
Data for the u ting enantioner (nore active):
Chiral LCI: (1001 S he ane over 25 mn
15%Et0—|/heptane |s/cr ' > |n) ention tinme =
'28. 46 nut es. . S 9.37 (s,
1H); 7.54 (d, J = 8. 748(d J Hg 3Hz, 2H);
7.47 (s, 1H; 7.37 (d, J 8.3 Hz, 2H) 731(d J =
8.3 Hz, 2H): 7 29 (d, 'I—’)RI—I7 1|_|\ 07 (d—F=1-7

exAikmrEH); 7.192-6. 95 R 1H) enaﬁnél@m@d = 1LC¥M’.5 dafa]) :
3700 (9, 3H db8-3.47(m 3H); 253( .
by : 11521835 (Im 49p: 1. olmeenge (n %ﬁ)l%‘g"g'b%w%fgs
=4 7.4 H Cl 4. 16mn. (MrH) =571 S ;
fL(14 Chllor oﬁ%nyl (54-17130 racemic AR dalitt e 519
dschl orlo lg—fd&ndol - 3- vl hyI | but yl) ben{QMIQGO?m@I(nglg

The i somer §0bt aj nét™eR Stlep ©°¥Fe hydrol yzed using

the conditiogns descrl bed iin | NTERVED A[lélzg,@%;,ﬁm\@msw
The crude Rydrolysi% uri PPER°by HPLC to give th

titl e clonpg S. for t he m ol asj1ejmmr(M+}I)569
(racem C?E%#E'é %Zk% 1 G BET upe 9 66—f-5—1—H)
7871 (d} 5.8u=7- 4), d, J L. B0z, (M), 555:
7.51 (d spuirple P H?MF%l 7. rzgg}‘{ﬁ =83 Hr—2Hy-
7922- 7. L& Mem-F3| 41Vyecps (brea | HLCIT3. @zm(ld,Mﬂi)_—Slf
8 SHz R H)y: 4 4B (d 116 HL 1+—+-—3-62-3-50

3IQ-|) P. 56-diC1 J :4§/{eb Hz), Zrﬁ):mlcl 78- 1L.@83 ?W‘“lﬂ\ﬁ}m 333
16”1.52(:’!‘,1.,,;\4\/ 92—t uu_}ﬁl, ‘

718 Hz| 378 LEC 1 2t n| (Mbbl)nf;557 | b3 f mtﬁ%”fﬂ)‘*”
raj-or—e-astereorer—fastertetutTng (:‘TTET(TT(I OIMET

2008/ 04p223-d0F/ US20014 20858 racehiidIVR wﬁ&mm (M) 313
ER3EN—-S5-9-38—($—t+H—7 55 (0, T =

7738 (d| B-CF® 3|Hz, 4Z1H): | 7. 4aemic 46 m&%?-”mm- ) 573
Tap =83 Hz 21— 73T (@, J = 8.4 Kz, e

(& 3= 3. 5.78CH | | H) 2-CR06( . gnantiomiretz, |L‘r2=|3 ft!)"%‘.“tﬁ’sg@*“) 607
('ll)sudbd s, IH) 450 (d, Jj= 11.6 Hz, {1 : 55-&5;4

(M 3 Hf: 46481 ({ ~9-CF:@. 6| Hr racpmiq) : 18! ig%’é““( 557
Hig 0.99-0.9T (m[ 2 H); 0.p9 (t, J= 7.3 . 625
4. 03ni n. (SMFﬁfiSQR—CFa]‘l-Cl racemic L1 431l sy
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+118. 2 (589nm Ei OH) Data for the major diastereoner,

slower eluting enantioner (nore active): 'H NVR (500
WORWS/HOECDICN) : S 9. 36 (s, | H; 7.56 (d, J = 8.BCHBS2087/020858
H; 7.49 (d, J = 8.7 Hz, 2 H); 7.49- 7.47 (m |H);
7.38 (d, J =8.3 Hz, 2 H; 7.33 (d, J =8.5 Hz, 2 H;
7.29 (d, J= 2.5 Hz,1H); 7.08 (d, J 1.7 Hz, 1 H); 7.03
(broad s, 1 H; 4.51 (d, J = 11.7 Hz, 1 H); 3.57-3.53
(m | H; 3.52-3.48 (m 2 H; 2.53 (t, J = 6.7 H, 2
H);/ é.Sl-l.ssa)(mLCZ H; 1.01-0.93 (m 2 H); 0.70 (t
127 ) ) b5 1.c1l Z}.@.ﬁ.}ﬂ
: (539nm "Et'oH) | Thet-Fhl atlv%“a§'t“§’r”g% chen qt?%/]rglp(t -
8o di pster earefl s of EXAMPLE 1 .i s showydims dhg B
g;l ow. d % s? bochish st rly %Y'?ﬁ’i‘ﬁ% is hégedm
serve U Iea user NCGEC1 80 Bt 73
by an ast I(:;rl sk) a%%gk? pﬁ%ar“[ “rf%n W—M
0b the t\g/o,(gtpy ereoners.| EXAVPLE 1|wascmb.s® 1
as des¢ribed above 8y | he St i opure | I\I'I'ErFreﬁ/ﬂEDl ATE
The obt ] ned materi aI (maj or di as
correl a a] thg4—1dlcc1we' e Irarteim kg enant(?%?rgﬁ)mm %IEH) >0
2 o L ||\, r\IIUuVFT LaUIII yul d.li UT1 Ui‘ lhe ﬂ- . )
bst i § utsgidiCar hons- OWDEL\AF' snagbpured |f rb&%t‘ﬁé min (M+H) 607
pSt uduc!.J_IICUI e T T NFTERVEDIATE 4, i % ructuyr
ravvn forﬁa'lailé?ét ¢r esar;0B n| soaritiopre at|es ?ﬁé ; klﬁfr 607
yet eoghenTsStTy [ of the Sfower el utln nt,l,,oner,.
§ c 0157@F Tl Ds-arap 1 | newantiopurbh | EE7 WS ARRAVEED 575
Disasterneoner A (Mnor) D aster eomer H %Mg
Eiuting oMeBtFC|SI BweFs El (it i rrgeestc HPLC B@% Rfﬁ I 555
BEAVPLE 2 I [ 4-1(1 : O4gnin. (M+H) 607
2)7; L [(R J%-%H) L(T]Elg(}ﬁl“—lﬁﬂYL ( PORIEGRRS. I METHYC T ™
-3 THYL] BUTYL} BENZOYL) -|( 3
é%gw 04 2%%“’& /|USZeeF20208382NMPURE 1O L@éﬁﬁﬁ“ Tﬁl&ﬂ‘&@l
p A N (4 1(1S) [1 f +H) 591
(2 chl o{ﬁaz'é#yw A 5. el | SG2Gmin O 9
29met hy|l |k |- ZOV. (13- aI ni nat e o4
sol uti onSW%‘g of gﬁﬁ%hiﬂ RGpUR" O ARCBGEA iinABia) 555
NO[ 4-[ 2- (456Hh! or ODQ%UMH - 4- OQS%Jspure LC3 2.49 min (M+H) 557
31 i
7-Cl 3,4-diF enantiopure LC3 2.36 min (M+H) 525
32 - i
6,7-diCl 3 A-diF enantiopure LC3 2.41 min (M+H) 559
33 i in (M
5,7-diF 3.4-diF enantiopure LC3 2.30 min (M+H) 527
34 i
T-F 3,4-diCl enantiopure LC3 2.42 min (M+H) 541
35 i i
5,7-diCl 3 4-diF enantiopure LC3 2.48 min (M+H) 559
36 5-CN ACl enantiopure | LC13.53min. (M+H) 514
37 5-MeS aCl enantiopure” | LC13.71min. (M+H) 535
38 s7dicl | 3.l enantiopure | LC2 1.27 min. (M+H) 557
39 5-Me 4-Cl enantiopure LC1 3.74min. (M+H) 503
40 5-Cl, 7-Me 4-Cl} enantiopure LC1 3.84min. (MHD 537
41 6,7-diCl 3.cl enantiopure LC2 1.27 min. (M+H) 557
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propyl butyl ] benzoyl } - (3-al ani nat e,
| NTERVEDI ATE 2 as descri bed i n EXAMPLE 1,
ZnCl2 (3.IMin AcOH, 1.7m,
2-f 1 uor 04- et hyl phenyl hydr azi ne
2. lmol) were heated at 80C for 45m nutes.
sol uti on was concentrated and
bet ween Et OAc and wat er.

wd 2008/0%a2b)

with water (2x),

bri ne

hydr

prepared from

(757ny,

ochl oride (374ny,
The

the residue partitioned
The organi ¢ phase was washed
(2x) and dried over

Na2SO4.

The soluition was filtered, concentrated and the
aresi dde igd by sili c hr ojray @q r32g2hin. M-HRY 537
hexanes/étﬁhé acet At or'dlgﬁW“Fﬂr /e the title
a3ompound. a for t he maj or d|a remrasgnhhl‘@m 507
(588 !\41—12 7%% &Y 11 J enaq U§ 54 (d—JI—= i
A4z, 2 s 7L3:88 |(d, 8. 5 38 GiB'Z]ln‘-HnE{NEI'I'HZS,ZS
2 H: 7 §b7d‘14 ( —49614H7 e’\ﬁaéigmfr /AI( J-=2 Str—*

;o 7.11 I -16. L3.135 rhig, (M+H) 523
0 TRt b T L 580700 Bkt 1010158 6.0
&H); 3t 556M§,.74§ (m, 3 H:l 2.52.(t. J —L@cngtSm@ M+H)521
2.32 (5, 3 H: 493-‘%. 35 (rr?“aﬂt‘ﬁ(t%“?el 04-0.90 (m 2 H):
P,69 (1. 4 Hz, 3 H. LC = 3. 94@@114\4“?9&53@557
Chiral LCiCFfL% 0 159 Et QH pReStieRtE ojer 25m n
5%t pH hreptang—TsocratTic >25m n) T et 0 =
4% 3 ghi mit8&. The jred eri pl ehgopuont ai %1 ;ED 525
area of_the enantiomer— hiral—+Lc / L06-+-0—15%
2 OH heptsgnacover 35s¢,N ,15%54“@51{“t}gpt aneC2 i 3@ evimtNleH) 591
>25m n} retenti-oa—tHre—=pP6-88mnuteg—Ste I%
PR1 5)| 16i%dy! (4 Chlorophenyhanidpirk udr oLG2 E%?nw( HD 591
indal D ol VYt bl e LY L
Hrdel—3—yrethytbutytbenzovi ) =R—atani_ne
Plomerd ohT-difned i .GEep A esargiopyer dl y%@%lﬁgl“ﬂﬁ(]\"ﬁ@ 359
cotgttirons—described TN NTERVEDI ATH
&Ffude hy & §i 5 mas{ﬁﬂr|1iedmePWPLCVthcgéggnPﬁgM*ﬁ)523
tthtteqonpounds— Data fof tnhe m nor |di §

(490 MHHICI CDBCNLCES 9| 3@ngrsiopde) ﬂééq 3§ my i hson

& Oz —T2H) 37 (4, J =[2.4Hz, 1H); ( ;
?.429 (d, éﬂ-dl% (Hz,4-CFy ; 7. 20¢miopyre= |g. &E% :ﬁf‘ égﬂﬁm >59
Ggroad s, IHL; 0I (d, J = 8.4Hz, 211)~58.942 L i+ 3555
12. 4Hz, ﬁ‘f{@)’;“lﬁ. 45 4€¥s ) + Fragigpyre 3 §c§§525§m %ﬁnﬁ)
352 (4, J.=.6. 2H); [2.55 (t, J gchzzgrg, MEED 557
2.40 (4, 318, 4. 844 ¢Fy3 en&MOP“Yf 63-1.52"(m H)f =
L;10-0.93 Tm-2H); 0.71 (t, J = 7. oHy, L@rj)lzslﬂgh (M+H)575
3. 66m n. ? =5213-Bat-&1f qr enARtiapHiCOr di ast er eoner :
HNR (50— Mz, —CB3CN S 91T (S, 1 H)
88 | 3-Maj-F 7). 49p(gcd |= Sharidne 2 H;CES 2%9’”(‘0‘11”?{) 239
R?J—' 7l—h 7'21 fﬁl 1_Q4|LIZ, ’ 716(d
9 2008 QAMQ,Z;SF PCT / 71i0 214:39,138 mm|.q;s4+H) 523
7.12 (s LPLJ,SgQO Q‘é‘g&é’b‘g 1 =12 2 Hz 1
Hs 4.50 (g, 11. 6 Hz, 1 H: 3.58 3.15@2(.mmﬂa(ld)+;mss9
3.50 (q S’qéi'%l. 4 Hz3,a5"Q‘FH); 20m3BUQRUre 31 = 6.6 Hz, 2 H);

33 \b 3, LT pL-1.37 (my 2 H; 0. ﬂf—ﬂ‘
46170 (t| 374G 3| Hz A-Me H) . L@@BIIOHBIWSSH rPOCZ‘f/ﬁ n]“s(gdf >37
f@dl~_— -[126.6 (28Pnm EtOH) The conpou TA| 1ip 501
were pre 7( ng 4tMe chen?@ﬂ?*?tpuafesc ejdpl27 ikt
EGAVPLES Tand 2. [ The data [for the race Hﬂﬁ*" S517
for the| ndre’ M | ve 4d¥ast ef eBHBHOPUThe al‘f‘cafg?gr t eﬂ)SS
epant | oaurg&eppaug%sdﬂlvls foregargltemg}gge actdy o4 SAN@AE+H) 551
65 5—-Me, 7-F 3’4_diMe enantiOPUre LC2 1.26 min (M+H) 515
66 5-Cl,7-Me | 34.diMe | enantiopure | LC21.27min (M+H) 531
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TABLE 1 2 RLROO HNNH '~ HEXAWLE R Ra enantio
urity LCGMs data 3 H4-MeOracemc LCl 3.47mn. (MH)

W@ ®8/042223 C| 4- MeO racem ¢ LC13. 60mi n.
4-MeO racenmic LCI 3.60mn. (MH) 519 6 6-d 4- MO
racem c LC13.62mn. (MrH) 519 7 5-CF30 4- MO
enantiopure LCl 3.70mn. (MtH) 569 8 LG 4.00m n. Mt
555: 5-Bu, 7-Me 4-MeOracemc 9 5-Me, 7-F 4-MeO

M+ 519 PGI/USI007/020858

racemc LC1 3.61 nin.

(MeH) 517 10 .

553 5,7-di C

4-MeO racemc LC1 3 76min.

(lVH-H) 11 7-Me 4- MO

pacemn
racenm ¢

: M+ 499 13 15, I
5aql Bl Doy 1 gnaghiprg 1> LCH 6B MEGD 541

racem.-c

k&1l 3. °)3 M4 573 1 5,
enant i (Dggrg idCﬂ %ﬁg’rﬁ'cilw1

7-di 4-
rﬁ‘iemlé‘?ﬂ 1 RQE:I; 3;7,? min.(MH) 603

oot

4-CF30 racem c LC 3. 99m n.

2-CF3,4-d racen.c 4.21m n.
200@%&2’22@"@&?&@%’%%@%&@‘“

el ey iy

(MeH) 557 16 5, 7-di O

EXAMPLHY 1aAdCl The @htaénfanthe opor &titgisemd- di I 4- C enanti opure

LCL 3.93min. (MrH) 557 LCL 3.92nin. Me 573 19 7-Q

4=CF30 enanti opur e TABLE 2 i

EXAMPLE R! R? enantiopurity LC-MS data
69 5-CF30 4 MeO enantiopure |  LC1 3.81min (M+H) 583
70 5,7-diCl A-MeO enantiopure | LC1 3.89min (M+H) 567
n 7-CF; 4-MeO enantiopure | LC1 3.78min (M+H) 567
72 4,7-diCl 4. MeO enantiopure |©  LC1 3.85min.(M+ED 567
3 5,7-diF 4-MeO onantiopure |  LC13.69min.QMED) 535
I 7-Et 4-MeO enantiopure | LC13.77min (M+FD 527
s 5CL7-Me |  4.MeO enantiopure | LC1 3.80min.(M+ED 547
76 5Bu, 7-Me | 4-MeO enantiopure |  LCI 4.15min (M+ED 569
7 5Me, 7F |  4-MeO enantiopure | LC1 3.74min.(M+HD 531
8 6,7-diCl |  4MeO enantiopure |  LC13.82min (M+ED 567
» 5,7-diCl 4Cl enantiopure | LC1 4.07min (M+E) 571
80 5-Me, 7-F aCl enantiopure | LC1 3.93min.(M+H) 535
81 5-Me, 7-F q chantiopure |  LC1 3.79min (M+ED 501
82 5,7-diCl 3 4-diF enantiopure | LC3 2.54 min (M+H) 573
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20 6,7-did 3,4-diCG racemic LC3 2.63 min (MH) 591
21 5,7-diF 3,4-diC racemic LC3 2.48 min (MH) 559 22

W® 2008042223 3- CF30 enantiopure LC2 1.31 min ( MrHCB052002@0858

LC2 1.31 min M+ 607 6,7-diCl 3-CF30 enantiopure 24
LC2 1.28 mn M+ 575 5,7-di F 3-CF30 enanti opure 25
5-Me, 7-F 3-CF3 racemic LC2 1.28 min (MH) 555 LC
4.04mn. (MH) 607 26 6,7-did 4-CF30 enantiopure 27
5-Me, 7-F 4-CF30 enantiopure LCl 3.89mn. (MtH) 571
28 LC3 2. 65 mn Mr 591 5,7-diCG 3,4-di G enantiopure
29 the%hc‘]’m' escribed in
?h &n d’r dgﬁA%L% W@ (%la% §§% @'ﬂrﬂi

enan

EXAMPLESand - O‘f)Ul p@ngolmc}s_, e](cegt lijé}\/ﬁ’LéhB}n pre 8B%nrtlé)plll_l‘&3 Bﬁtaé%foghe more active

isomer.

(Mr1l-1) 525 32 6,7-did 3,4-di F enantiopure LC3 2.41
mn (MH 559 3357d|F34d|Fenant|opure LC3 2. 30

- MH—527—347-F 3, 4-di T enantiopure LC3 2. 42
mn (.+i-1) 541 35 5, 73%13@51% 4-di F enantiopure LC3
2.48 min (MH) 559 SZCN 4-Cl enantiopure LC1
3.53mn. (MH),514 |377RMeS 4-d  enanti opure LC1
3.71lmn. (M 5,7-dil 3-d enantiopure LC2
1.27 mn. (M enanti opure LCl
3.74m n. (MH) - 7- enantiopure LC1
3.84ni n. (M+H) 48’6, 7-di O H3- ntiopure LC2
1.27 mn. (MH) 557 -41 WO 2008/ 04222
PCT/ US2007/ 020858 42 5, 7-di Me 4-C enantiopure LC
3821 (fv‘h'H) 517 46 7T-F14-C nant rjopur e

EXAVBBEi . (RH) E()7 R4 5 _7.-di IZRE._ O __dnanti nﬁlgsLV
I371mn. {Mekdh 325 449 7- ¢ 3- e enant i oEUBe7 G2 (M+E5545
mn. (MEH) 523
84 5.CF,0 4A-MeO Me LC1 3.47min.(M+H) 541
85 7-CF0 4-Cl Me LC1 3.72min.(M+H) 545
86 6-CF30 4.Cl Me LC1 3.72min.(M+H) 545
87 5-CF50 4-MeO - LC1 3.62min.(M+H) 555
88 5,7-diCl CF5(CHy);- LC1 3.78min.(M+H) 621

4-MeO )
(racemic) )
89 5,7-diCl 4-Cl Et LC3 2.46min.(M+H) 543
20 5-Me, 7-F 4 Et LC3 2.36min.(M+H) 507
EXAMPLE 91

N-(4-{1-[(3 -CHLORO-4-METHOXYPHENYL)(5,7-DICHLORO-1H-INDOL-3-
YL)METHYL]JPENTYL}BENZOYL)-B-ALANINE
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46 5-Me, 7-F 3-Cd enantiopure LC2 1.25 min. (MH 521

47 7-CF3 3-d enantiopure LC2 1.26 mn. (MrH) 557 48
WG2008@4228- C enantiopure LC2 1.24 min. (M-H BRBUS287/020858

5,7-did 3-CF3 enantiopure LC2 1.30 min (MH 591 50

6,7-di (--1 3_CF3 enantiopure LC2 1.30 min (MH 591

51 5,7-di F 3-CF3 enantiopure LC2 1.27 min (M-H) 559
52 5-Me, 7- F 3,4-di F enantiopure LO 2.37 min (MH) 523
53 5,7-did 4-CF3 enantiopure LC2 1.31 min (M1l1l) 591
54 5,7-di F 4-CF3 enantiopure LC2 1.27 min (MH) 559
55 5-Me, 7-F 4-CF3 @Metiopure LC2 1.28 mn (M+H) 555
56 5-C 4-CF3 g LC2 1.28 mn (MH 557 57
5, 7-did 3¢ lopure LC2 1.28 mn. (Ml-1)
575 58 5- Mg\ .26 mn. (MH) 539 3-F, 4-C
enant i opur -F 3,5-di F enanti opure LC3 2.38
mn (MH) 5- d| [© enant i opure LC3
é.?BdmCIn ‘-‘ n M- .n537

,7- - : 4- enant i opur
LCZl.27m'nE~| 63L021.2%m' 17 5%ue

7-Me 4-Me enantiopure 4 5, 7-did LC2 1.28Rin (MH)
551 3,4-di Me enantiopwe 65 H 515 5-Me, 7-F
3,4-di M enantiopure LC2 1.26 mn(Mk 66 5-C, 7-Me p

Step A. te[%l_] -45 QXD 41 FOD l Pe: 1®ben 1 A
enaM—Cblomsechr@pldg (g‘@;ﬁg mep,pﬁas %cgleﬁi Pq %cmgliswtsn‘b%l)

containing SabliopudCeibanl 8i(43 1] B1G-methdkyB8y1)-3- oxopropyl]pentyl}benzoy]) -B-
alaninate (20mg, 0. 42mol), which was prepared following the procedure described in EXAMPLE 1. The
solution was then heated in a screw cap tube for 35minutes at 85°C. The solution was concentrated and
the residue purified by PTLC using an EtOAC/hexanes eluent to give a mixture of compounds containing
the title compound and the corresponding 3,5-diCl analog (~30% by NMR). LC1 4.00min.(M+H) 460, di
Cl LC1 4.15min.(M+H) 494 selected data 'H{ NMR (400 MHz, CDCl;): $9.35 (s, L H); 7.72(d,J = 8.2
Hz, 2 H); 7.23-7.15 (m, 3 H); 6.86 (d, J= 8.4 Hz, 2 H); 3.88 (S, 3 H); 3.68(q, y=5.9 Hz, 2 H); 3.29-
3.23 (m, 1 H); 2.75-2.65 (m, 1 H); 2.56-2.50 (m, 2 H); 2.39-2.31 (m, 1 H); 1.46 (s, 9H); 0.66 (t, 3H).

Step B. N-(4-{1-[(3 -Chloro-4-methoxyphenyl)(5.7-dichloro-1H-indol-3 -yl)methyl]pentyl }benzoy)-B-

alanine
The title compound was prepared from the intermediate from Step A following the

procedure described in EXAMPLE 1, Step C. The crude material was purified by HPLC to give the title
compound (along with the corresponding 3,5-diCl analog). "H NMR (400 MHz, CD;CN): 5 9.35 (s, 1 H);
7.56 (d,] = 8.2 Hz, 2 H); 7.49(d,J=2.4Hz, 2 H); 7.4] (dd,J=22,85Hz, 1 H); 7.37(d,J=83Hz,2
H); 7.29 (d, Y=2.5Hz, 1 H); 7.08 (d,¥=1.7 Hz, 1 H); 7.04 (broad s, 1 H); 7.00 (d, = 8.5 Hz, 1 H);
4.44(d, 1 =11.7 Hz, 1 H); 3.83 (s, 3 H); 3.53-3.47 (m, 3 H); 2.53 (t,J=6.7Hz, 3 H); 1.51-1.43 (m, 2
H); 1.22-0.84 (m, 5 H); 0.69 (t,J=7.3 Hz, 3 H). LC1 3.99min. (M+H) 601

EXAMPLE 92

N-(4-{1-[(5,7-DICHLORO-1H-INDOL-3-YL)(3,5-DICHLORO-4-
METHOXYPHENYL)METHYLIPENTYL}BENZOYL)-B-ALANINE
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The conpounds in TABLE-2 were prepared using the
chem stry described in EXAMPLES | and 2. The data is
w0 ooospke23ore active isomer. TABLE 2 R R 2 CrOI/US#d07/020858
N,, _AHOd EXAWLE Rl R2 enantio uri LC-Ms data LCL
3.81mn. M+ 583 69 5-CF30 4- MeO enantiopure 70
5,7-did 4-MeO enantiopure LC1 3.89m n. (MtH) 567 LC1
3.78mn. M+ 567 71 7-CF3 4-MeO enanti opure LCl
3.85mn. M+ 567 72 4,7-di G 4-MeO enantiopure 73 5
7-di F 4-MeO enantiopure LGl 3.69min. (MH) 535 74 527
7-Et 4-MeO enantiopud®elCl 3. 77min. (M+ 75 5-C, 7-Me
4- MeO enant i opykie LCI 3.§8nin.(h%kb 547 76 5-Bu, 7-Me
4- MeO enanQEopure A7 I15m n. (MtH) 569 LC 3. 74min
M+ 531 77 Me, MeO enantiopure LC1 3 .82m n.
M+ 567 78 ' VeO enantiopure 79 5,7-diC| 4- Cl
e =D

3 81501 5|\/E 7FH

enant i opile LG 4 di F

Tenant i opure
2008/ 042223 PCT/ US2007/020858 = The conpoun Ein TABLE
3 were prepared using the chem stry described in

The title compound was isolated in the preparation described in EXAMPLE 91. 'HNMR
(400 MHz, CD;CN): 8 9.41 (s, 1 H); 7.56~ 7.52 (m, 5 H); 7.38-7.32 (m,3 H); 7.10(d,J=1.7 Hz, 1 H);
7.03 (broad s, 1 H); :4.46 (d, J=11.7 Hz, 1 H); 3.81(s,3 H); 3.54:3.48 (m, 4 H); 253(t J=6.7Hz,3
H); 1.52-1.46 (m, 3 H); 1.26-0.86 (m, 6 H); 0.71 (t,J = 7.3 Hz, 3 H). LC1 4.17min. (M+H) 635

INTERMEDIATE 3
METHYL 4-[(3E,Z)-2-(3 -BROMOPHENYL)-4-METHOXY-1-METHYLBUT-3-EN-1-
YLIBENZOATE

Br

Step A. 4-Methoxybenzyl (3-bromophenylacetate

A DMF (3 OmL) solution of (3—bromophenyl)acetxc acid (2.5g, 11.6mmol), cesium
carbonate (3.78g, 11.6mmol) and 4-methoxybenzyl chloride (1. 82g, 11.6mmol) was stirred overnight at
room temperature. The solution was then partitioned between ethyl acetate and water. The organic phase

was washed with water (3X), brine and dried over magnesium sulfate. The solution was filtered,
concentrated and the residue purified by silica gel chromatography using a hexanes/ethyl acetate gradient
to give the title compound. 'H NMR (400 MHz, CDCls): & 7.43-7.39 (m, 2 H); 7.29-7.24 (m, 2 H);
7.20-7.16 (m, 2 H); 6.90-6.86 (m, 2 H); 5.07 (5,2 H); 3.81 (s, 3 H); 3.60 (s, 2 H). LC1 3.70min.

Step B. Methyl 4-{2-(3-bromopheny1)-3-[(4-methoxybenzyl)oxy]- 1-methyl-3-oxopropyl}benzoate
LHMDS (1.0M THEF, 2.6mL) was added dropwise to a -78°C THF (4mL) solution
containing the intermediate from Step A (0.827g, 2.47mmol). After stirring 10 minutes a THF (4mL)
solution containing methyl 4-(1-bromoethyl)benzoate (0.6g, 2.47mmol) was added dropwise. The
solution was allowed to warm to room temperature. After 1.5 hours the solution was partitioned between
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EXAMPLES | and 2. All conpounds, except EXAMPLE 88, are

enantiopure. Data is for the nore active isoner.
waz®sBi223a R R - O HN/ R3 v\ OH EXAVPLE RIT/Bs20RB020858

LC-M5 data 83 5-CF30 4-C Me LC1L 3.71mn. (MH 545 84

5-CF30 4-MeO Me LC1 3.47mn. (MtH) 541 85 7-CF30 4-C

Me LCI 3.72min. (MrH) 545 86 6-CF30 4-G Me LC

3.72m n. (MrH) 545 87 5-CF30 4-MeO Et LC1

3.62m n. (M+H) 555 88 5,7-di G 4-MeO LC1 3. 78m n. ( MtH)

621 eO (racemc) 89 5,7-did 4-A E LC3

ethyl acetat%'a:gligaﬁu&u% kﬁ% lg g‘;’je o 7 N?se whs Evaéh’e@lwnﬁthh@;gbrme and dried over

o o BRI AR P i B ety s s
a hexanes/etfly) Adethtd\r}dRERAOYEiye BENAOVENPqAd 23N INET/L sty of diastereomers.

NMR (400 E@%?g%@%%%eﬁ’ %ﬁ%@@%ﬁ’(gﬁv%’éﬁo HEVEs 6l (d, JG(k: r1][2210 Hﬂbxj NsXd, T =12.0
b 4.6 Gt S BRer 4 Gl SRSROyID Sy BNy TRy pghe: 4t
min (M+N# = Yo Cagr assefofarilan 4 woniy, (MiNa) = SM8s added to an

acetonitrile solution (2ml) containing enanti opure
tert but yl
enyl

ig ac) entyl }benzo
1) - GBe u@éra.emaatfm{ Qaep@ (omg,mzmyn,) wwhtrgaﬁecgmggh @131/@%;@@ aerx:ene

(2mL) and tr%Jluoroacetg acxla?l§n1]%0 %gr @tu‘i’ﬁﬁ ¢4 lbjel%ul’ﬂhmdﬂﬁva% corldaftrated and the
residue purified by silica gel chromatography using a hexanes/ethy! acetate gradient (containing 0.05%
acetic acid) to give the title compounds as mixture of diastereomers. '"H NMR (400 MHz, CDC]g,)
selected data & 3 90(s) 3.85 (s); 3.72-3.64 (m); 3.52-3.42 (m); 1 39(d, J= 6 8 Hz); 1.03 (d J=17.0
Hz). LCMS1 3.34 min. (M+H) =377. LCI 3.57 min. (M+H) =377.

Step D. Methyl 4-[2-(3-bromopheny})-3-hydroxy-1 -methylpropyl]benzoate
BOP (152mg, 0.345mmol) was added to a THF (2mL) solution containing the
intermediate from Step C (100mg, 0.265mmol) and DIEA (0.06ml, 0.344mmol). After stirring for 5

minutes sodium borohydride (20mg, 0.53mmol) was added to the solution. The solution was stirred for

15 minutes and then partitioned between aqueous !N HCI and ethyl acetate. The organic phase was
washed with brine and dried over magnesium sulfate. The solution was filtered and the residue purified
by silica gel chromatography using a hexanes/ethyl acetate gradient to give the title compounds as a
mixture of diastereomers. A portion of the isolated material also contained single diastereomeric
products. Diastereomer A, faster eluting on silica gel: 'H NMR (400 MHz, CDCl3): 8 8.01 (d,J=8.3
Hz, 2 H); 7.48-7.40 (m, 2 H); 7.33 (d,J=83 Hz, 2 H); 7.26-7.19 (m, 2 H); 3.92 (s, 3 H); 3.59-3.47
(m, 2 H); 3.10-3.04 (m, 1 H); 2.92-2.88 (m, 1 H); 1.05 (d, T=6.9 Hz, 3 H). LC1 3.60 min. (M-H20) =
345. Diastereomer B, slower eluting on silica gel: 'H NMR (400 MHz, CDCl;): 5 7.82(d,J =83 Hz, 2
H); 7.17-7.13 (m, 1 H); 7.04-6.96 (m, 4 H); 6.85(d,J= 7.7 Hz, 1 H); 4.00-3.88 (m, 2 H); 3.87 (s, 3 H);
3.26-3.18 (m, 1 H); 3.02-2.96 (m, 1 H); 1.37(d,J=6.9 Hz, 3 H). LC1 3.40 min. (M-H;O) = 345.

Step E. Methyl 4-{2-( 3-bromophenyl)-1-methyl-3-oxopropyl]benzoate

Dess-Martin periodinane (0.72g, 1.7mmol) was added to a dichloromethane solution
(5ml) of diastereomer A from Step D (0.476g, 1.3 1mmol). After 1 hour the solution was concentrated
and the residue purified by silica gel chromatography using a hexanes/ethyl acetate gradient to give the
title compound. "H NMR (400 MHz, CDCl;): 8 9.56 (d, J = 2.4Hz, 1H); 8.00 (d, J = 8.2Hz, 2H); 7.50-
7.46 (m, 1H); 7.40-7.37 (m, 1H); 7.31 (d, J = 8.2Hz, 2H); 7.30-7.28 (m, 1H); 7.07 (d, T = 8.2Hz); 3.91 (5,
31); 3.81-3.76 (m, 1H); 3.64-3.53 (m ,1H); 1.11 (d, ¥ = 7.0Hz, 3H). LC1 3.58 min. (M+1) =358.
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solution was then heated in a screw cap tube for

35m nutes at 85C. The solution was concentrated and
wo b@soexexiue purified by PTLC using an Et CAC hEXEOER07/020858

eluent to give a mxture of conpounds containing the

title conpound and the correspondi ng 3,5-di C anal og

(-30% by NWR). LCl 4.00m n.(MH) 460, di d LC

4.15m n. (MtH) 494 sel ected data 'H NVR (400 MHz,

CDC13): S 9.35 (s, 1 H; 7.72 (d, J =8.2 Hz, 2 H;

7.23-7.15 (m 3 H); 6.86 (d, J = 8.4 Hz, 2 H; 3.88
43307, 2188 [ BphelyD-420h i : b&gzo@m i

( m Ptagshum bisGremqthy Siipmidg (BEM in tolype, 8. @’éﬁ'”ﬁ‘w‘(ﬁf% fd

dropwise to a(ﬁ{lcs"ﬂhﬂfoﬁ fl8lﬂlﬁbf@éﬂﬂﬂ?ﬂﬂyﬂl@bﬁlpﬁ’exﬂlwhtmpmum chloride (1.5g, 4.38mmol)
at -78°C. Tlx? fq]létlog \’Fﬁgﬂ}/ 1rrécp :Xl L(E) RILY éQP GEL 015[ |1"i-IFfs§I'ut19tl @Bilmtﬂ-é']ﬁtermedlate

pare romthe internediate
from Step EX{0ef364 1f Blrnnmu Yiep g el drSP‘UE%dE‘P"eSOH’é'QB P’Vab&'a“ PHTEXARP gé’?’@ room

temperaturel Thelr&Rti6n wad RrtiicdeEbdtabar Et@lAc\aﬁS watgr.i Theaulgdnjc fHRse v stwashed

with brine, zl-xgd ﬂleléglgghﬁlfgt&e% O(?%'r'\%ltl e\PésHﬂe el %? Q@i@&i gélg
chromatograpliy) usinga, hgg:(r@s/gthgl apedate gr:q,dlen’ym@(q]ﬂlg tige gcﬂ’}gpogv_ﬂ as 2& uré of E,.Z
isomers. Al 1orr]ofﬁ1e2302atec8m5teﬁl¥l ,wat a shiigle igon3ef (fegjor)Jd = 1’8[\/13 (EQO MBIz, CDCls): &
7.96 (d, T = 71-137 zéi 7(]2’#8‘3%}%% 1% (Eiyk BHS/, #d6 19% (b (dJJ = 1356z, i), 4l66 (dd, T =
9.1, 12.5H# 1HX XY, (S,J-)’I‘B 3.33 5, :Hi) 3]'_Z4|.(6 J=3,9 gz (lg-I) % m,H%D,S%I%P 21_17— 6.9Hz,
3H). LC1§%’Vn§n|(M+1)”—5§9(t J=6.7 Hz, 3 H; 1.51-1.43 (m 2

; 22084(m5|—|);069(tJ—73H2 3 H. LC1

399mn (MH) 601 EXAMPLE 92 N-%4{I [ (5, 7- Dl CHLORO |
H- | NDOL- 3- YL) (3, 5- DI GNERIERIAT

anyﬂ/ﬁTglqg YEHRODVEERL) BENEVINTREN (L)) (/85 TADYAN THEY LIBFSZOYL} -B-
8/ 042223 PCT/ USZ%%,(FﬁIgJQB{E? o cd d d d r-I
HNN-~~0O0 H "' | e conpound was

|soI ated in the prearatBron descri bed in EXAMPLE 91.

"H NMR (400 MHz, (CD3GN): S 9.41 (s, 1 H); 7.56-7.52
(m 5°'H); 7.38-7.8 3 H; 7.10 (d, J = 1.7 H, 1
Hy; 7.03 (broad s, ; 14.46 (d, J = 11.7 Hz, | H);
3.81 (s, 3 == -1p; 2.53 (t, J = 6.7
Hz, 3 H); 26-0.860(m 6 H);
0.71 (t, J = H) Az, (M) 635
| NTERVEDI ATE 3 WETHYL 4-[ (3E 2) - 2H(3

- BROVOPHENYL) - 4-'METHOXY- | - METHYLBUT-3 - EN- 1-
YL] BENZCATE Br

The title compound was prepared from INTERMEDIATE 3 using the Fischer indole
chemistry described in EXAMPLE 1 Step C-followed by the hydrolysis condition in INTERMEDIATE 2
Step G and the beta alanine coupling described in EXAMPLE 1 Step A. 'H NMR (500 MHz, CD;CN): 8
9.00 (s, 1HD); 7.66 (t, J = 1.8Hz, 1H); 7.55 (d, J = 8.4Hz, 2H); 7.50 (t, J = 6.8Hz, 2H); 7.41 (d, J = 8.5Hz,
2H); 7.32 (m, 1H); 7.23-7.18 (m, 1H); 7.15(d, J =2.5 Hz, 1 H); 7.02-6.98 (m, 2 H); 6.94-6.92 (m, 1 H);
4.52 (d, J = 11.6Hz, 1H); 3.78-3.69 (m, 1H); 3.60 (s,3H); 3.51 (q,J = 6.5Hz, 2H); 2.53 (t, Y= 6.7Hz, 2H);
1.09 (d, ] = 6.8Hz, 3H). LC1 3.32 min. (M+1) =519.

EXAMPLE 93

N-{4-[2-{3-[(LE)-HEX-1-EN-1-YL]PHENYL}-2-(1H-INDOL-3-YL)-1-METHYLETHYL]BENZOYL}-
B-ALANINE
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O MO Step A 4-Met hoxybenzy. 1( 3- bronophenyl ) acet at e
A DVF (30nL) solution of (3-bronophenyl)acetic acid

W@ 2008042223.1. 6rmol ), cesium carbonate (3.78g, RAT/68007/)20858
and 4- et hoxybenzyl chloride (1.82g, 11.6mmol) was
stirred overnight at roomtenperature. The sol ution
was then partitioned between ethyl acetate and water.
The organi ¢ phase was washed with water (3X), brine
and dried over magnesium sul fate. The sol uti on was
filtered, concentrated and the residue purified by
silica gel chronatograp, B4 ng a hexanes/ et hyl
acetate gradient to giye the title conpound. 'H NWR
(400 MHz, CDC13): & 43-7.39 (m 2 H); 7.29-7.24 (m
2 H; 7.20-7.16 H; 6.90-6.86 (m 2 H); 5.07

(s, 2 H; 3.81(s ; 3.60 (s, 2 H. LCI 3.70mn.
Step B. Met/FH {2 (3 brphenyé) 3r(4

met hoxybeng propyl }denzoat e
LHVDS (1. OM d opmn e to a -78C

THE (4nl) sol uty cont al ni ng th{é %ate from
Step A (0.827g9,H2.47mmol ). After’ stlrrlng m nutes a
THE (4nL) solution containing nethyl
Step A. Méth{INbaorueihEi-hbenendtvilphéhvBg? righoty?
dropwi se. The solution was allowed to vvarmto room
tenperature. After 1.5 hours the sol géSmchontammgthe

par tA s9liracPtl rdimethoxysthapgi 2oy b EHBY
mTERMEm/rQSQ@@%é ROZHS), (BEkhek- laget -gberaumhcit(iboag)-4mnefs potassium

carbonate &?m étﬁ ‘953 81) M(RPW)Q:&( 6@0%&'31)\/%@{5 @BatedMtirdFRIx B hour. The

magnes!t um su at e. solu
colution i dopesnEetes 8 P OPES PTG ACIBA S oLt 1} B gBfe rgano phase was
washed w:ﬂ“rﬂﬁ&]r&@b&&@azﬂﬁj, fiffered amtbocnp@sratet hfhe EP@'@F%WES E}’F‘ﬁﬁ‘ii bneverse

1 m xture of
phase HPLéf) w%we%h {r}tgﬁésowoﬁrd:%ﬁ%PWﬁnm@ﬂCbgé) sel ected data

S5.16 (d, J =12.0 Hz); 5.01 (d, J = 12.0 Hz); 4.82
Step B. N-(AL12-93-F 1 &L HOx-1 &) 1-yifbh6ry1{-0-(1H-imicl-B-)- Hzrﬂeu;k;m_mgm;&:aa_nm

LCI\/BH%) t}fled:gmpo&ncci! vy @E}reg f@Q the Mtém{ediq{eefﬁ;n?gteﬂ RBising the hydroly51s

or di aster eomer }J:P]g
condntnonsMs@@ean([@RN@DE\T@@ Stegi(a pTl@ ozuc%egnaterlal was purtfied by
NMR (5003%@00Damyy: 5-837f(4-1(me 753Xy ca RO, %ﬂﬂ)e ApR Kd}dt=a’h€|b§l@, 1 H); 7.49 (s 1
c £
H); 7.43 @rieapgg%\;?—ﬁ Z%ﬂg{l gle, § E)Q”l‘ §§19’P2(B§c P= % Hzlzﬁﬂm?l (ABBH); 7.07

enz

’hox
(broad s, 1t H);£4.2006.86,60¢ § 1); o926 gasnﬂ)H) A f‘i? SSket gHPofd- 17510 Ha 1 E)
3.77-3.69 QAU 8);t Ny &Ob Ltsia0my, vas); eanqanti-ataed 2andiz, h@ﬂ),r b47-838 (m, 4 H);

1.08(d,J %ggg{g@ﬂ@bﬁ) ﬁ% (g'J°a7 Bl . QPR é’?% ARNYMYE) 2053

alaninate

cet e gr adi‘ent ont ai'ni ng 05%
acetic acid) to g| ve the title conpounds as mxture of
di astereoners. 'H NVR (QAMIWHE,94CDCl 3) 4 sel ected data

N-{4- [21(3%@%3}4%éﬁ%(f_éh}db?ﬂ?\{?ﬁ QM%YL%T@LaBﬁﬂZbiﬁ; BALANINE

mn. (MtH) 377. LCl 3.57 mn. /( M+H) 377 Step D
- Methyl 4 (2-(3-brormpheny|)- i

nmet hyl propyl | benzoate BOP (152ng, 0. 345mmol) was added

to a THE (2nL) solution containing the internediate

fromStep C (100ng, Q. 265mpl) and DI EA (0. 06nt,

0.344mmol ). After § Ing for 5 m.nutes sodium

bor ohydri de (20nyg, 3nmol ) was added to the

solution. The_solutign was stirred for 15 m nutes and

then partit} \een gagaeqQus M HCA and et hyl

acetate. Thw g any 7
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washed with brine and dried over magnesium sul fate.
The solution was filtered and the residue purified by

wa@edoso2ge! chromat ography usi ng a hexanes/ et hpET/US2007/020858

acetate gradient to give the title conmpounds as a

m xture of diastereoners. A portion of the isolated
mat eri al al so contai ned single diastereoneric
products. Diastereomer A, faster eluting on silica
gel: "H NWR (400 MHz, CDC13): S 8.01 (d, J =8.3 Hz,
2H);748740(m2H) 7.33 (d, J = 8.3 Hz, 2 H);

5 22 € gl(sglztm%n @ml) %rﬁgmgg EXAMDLE 33 é'>9ng3 afid 1 0% Palladium/C

(spatula tlp)jm@ sgrrﬂkundgr q_]}ydrcE@p agncéehem: H)a ?‘Nﬁ Pé'g] no sta%i&gnatenal ge%amed by
HPLC analy@lisasmas EQ @t wdB, fil&kedy\Emcaltated agd the residue parified by HPLQpgreive the title

compound. 7?‘!101%\@'(%%9 1%%1@) ¥ 58%% (%q 1%)J 7-539(t 3-53':7-8 H%B%ﬂf{ﬂ ;741 (d, =83 Hz,

2 H); 735 @ VH)z7-21 (4 = 7471519131{1387%1n7 1%(% H)

19-6305 (m, 2 H):

6.92-6.88 (,% 2ﬁ :34. 118((1( m= 11 5z, 131)92 -78.3068 (i HD; B)50 (4,13%'6 pdiz, Y 2.59-2.51

(m, 4 H);

’I\fe7t(ﬁ 2, 60002 ok G Pt O i, oA 20K 1, 34D; 086%0) E6.9 Hz, 3 ).

LC1 3.76mifp- 1M+H385blr- onmophenyl ) - | - met hyl - 3- oxopr opyl | benzoat e

Des %Wrﬁﬂ)dﬁn@.ﬁhh@dimam efelpreferd at dasnipdd) fonEXANPAES Band 94.
i chl or opet hane solution (5nl) of diastereonmer A

Dataiﬁor%"d‘i‘ﬁ“’s?cé‘ﬁeﬁ 06 4769, 1.31mol). After 1 hour the

sol uti on_was concentrat ed and the residuye—purified—h

|uu|||IUU U_y

silica gel chromatograpmhapst#g a hexanes/ et hyl
acetate gradient to giye the title conpound. 'H NWR
(400 MHz, CDCl3): S9>%6 (d, J = 2.4Hz, 1H); 8.00 (d,
J 82Hz 2H) : .46 (m 1H); 7.40-7.37 (m 1H);
731(d J =8 ; 7.30- 7028(m 114.); 7.07 (d,
J = 8.2Hz); 3. \ 3 .76 gm 1H);

3.64-3.53 (m 114)N : (827 :N 311). LC1 3.58
mn. (Ml) 358. -47 WD 2008/ 040222 / US2007/ 020858
Step F. I\/bthyl 4 r(3 EZ) 2 (3 bronophenyl) 4

net hoxy-| - met hyl but - 3- ep-+-yH-benzeatePotassium

EXAMPLEI S({t r| met hyllsl |yl )am d|e ( Gnboprityol u¢ne, 8. 6GniC-MS data

95

431 ded | dropwise to a THE sol utjens 6d8m+H) 507
of (|met t?o??’;‘x’fﬁ?f’hyfﬂn pheny| pksSPHoni um|chloride (1.5 (M)

96

4. 38mmol ) 8C. The| sol uti on.was then sicfggglrna,t(M+H) 509
0C flor 453myclo g,F sol ?ﬁeﬂ‘hc(d,m of the

97

I nter l{rgdhﬁrﬁ,ckjhg rp@;)fbo E (0,626 re : :m’T'D|jD_,CWa,S,Slaﬁ'[XM+-H) 563

dr opw lJTI on I‘e‘l]'\an red over ¥ ghi- At

98

“t

room gpﬂﬁ@éﬂi&exﬁﬁe [ es'iaﬁﬁtidﬂ»ﬂre\/&ﬁﬁx gar|ti t i baed.47min (M+H) 565
bet OAc "and wat er| Thdsadgems) phase was ‘washed K

99

Wit Drlne dried over MgSO4, filtered |and 4.04min.(M+H) 509
conclent r atSF THY! 1 esi dlie V\éga"é'ﬂP‘i‘rFl ed |by_si Fllca rc?én( H)

100

chromat ogr a sing a hexanes/ethyl agetat gcgnghgn +H) 511
to gjve theafw{‘qe corrpomd gwargiopirrt urg of E, Z M

: SoefrS- A pUT1I O1T UI the | bUi al eG mat erl al was a
single isoner (major): '"H NWMR (500 MHz, CDC13): S
7.96 (d, J = 8.7Hz, ZHAAMPLBE10mMO0O2H); 7.16 (m 3H);

7. %6(41@ [g&@m&)%g%réw D]ré bko, ?—@Ezﬁyﬁﬁzﬁﬁkd)og 3=

(t J=o. 1ML)MEH;{YL3BU§ YL)-BrAL 6. 9Hz,
3H). LCL 3.87 min, (M1) = 389 | NTERVEDI ATE 4 NMETHYL
N- { 4- [ 2- ( 3- BROMOPHENYL) - 2- ( 1H- | NDOL- 3- YL) - 1- METHYLETHY
L] BENZOYL} - [ 3- ALANI NATE O Br
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alanine

N H HThe title conpound was prepared from
| NTERMEDI ATE 3 using the Fischer indole chemstry
walemsoinesl- in EXAMPLE 1 Step C-fol |l owed by theCT/US2007/020858
hydrol ysis condition in | NTERVEDI ATE 2 Step G and the
beta al ani ne coupling described in EXAMPLE 1 Step A
"H NWR (500 MHz, CD3CN): S 9.00 (s, 1H); 7.66 (t, J =
1.8Hz, 1H); 7.55 (d, J 8.4Hz, 214); 7.50 (t, J =
6.8Hz, 2H); 7.41 (d, J = 8.5Hz, 2H); 7.32 (m 1H);
7.23-7.18 (m 114); 7. 15 (d, J = 2.5 Hz, | H;
7.02-6.98 (m 2 H); 6@4 6.92 (m 1 H,; 4.52 (d, J =
11. 6Hz, 111); 8., (M 1H); 3.60 (s, 3H); 3.51
(g, J = 6.5Hz, 3H); 2 J = 6.7Hz, 2H); 1.09 (d,
J = 6. 8Hz, 3H). . = 519 EXAMPLE 93
N-{4-]2-{3-[ (1Bt 2- (1H 1 NDOL- 3-Y
L)-1- METHYLESHYL} BH AN NEP- 48 WO
2008/ 042223 PCT/
Step A Methyl N {4 f2 { f(1lE) hex 1 em
yl I phenyl }-2-(1H i ndol -3-yl)-I-nethyl et hyl | benzoyl } - R-
Step A. MBINURAL B1A. 5 R dneAN)(OF-dlehlordil RithAX YRinBarEy i ethy Haund} benzoyl)-
wat ér (0.5nl) contalining the | NTERVEDI ATE 4 (50ng,
B-alaninatey 1ypp| ) (1E)-hex-1-en-1-yl boronic acid 51n‘3
0. 4rmm1ymonpu”msu GnOMCERD oack dogss 2845 mI) waswdeast Yo and
dimethyla Ao Eehs%)u%oﬁ a—m tof He HSHRBhk W&SEW BStepaf (fabterfetiting
enantlomebcgt{'I {}Egﬁl’%@i y #&8&6—@%&%0 'Idlao? ]gap\Pe mlocc:hc}eﬁglpe%%rops
excess) wanaigen addssiniepwibet This pragesss df the deaetmwdunaa Q@@ddlflpm et egnitored by
MS_HPLCqu Qrﬁfép{bqnm:ﬁl@é @\Qr alkDBtibE STHUYEacYiBS w@dﬁdeﬁétﬁd Witk aﬁ@ébﬁﬁ $§ HCI. The
mixture wx(lsm;;ﬁcted glzlgEtgAé:pa gthel\?eo{'rtg)l I%egeo{%g[c M rheﬁévl‘tg%va%‘er alid mme The solution
was then dyilell ptie Nab 0 26ileléd dnddohecBirytd tolgivrethitilletdmpobirbwhish Wes psed without
further puﬁﬁ&ﬂ!ﬁ@c%ﬁg&%hf ngslﬂﬁ ™_p r&%@tﬂ@ﬁv@ﬂaﬂ:d &iddRit as described on
di usi. n
the intormedSiefipMHETBlse FYGBEG(SEW"'I f\\*ﬁ%%?éﬂ‘ Seriehy LS| S comipy, gvesan—sss
crude material was purified by HPLC. 1H NI\/R (500 MHz,
Step B. N%Nztt Cﬁlon%pﬁ«,]nv()?ff 7- alcmoro-? -n@éw( ql}(l-lﬁdd;fS&dﬁnéfﬂwl]bawz‘%)enz§vl) -B-
83Hz 2H); 733(d J=75Hz 1 H; 7.20 (t, J
7. Osihg theZhy&H))lysiE cdddi(ions d2sckiped iR, IUTER(\@M&@'ES?. Step Q) the title
compouncg 96 ;ﬁ'egaﬁed( 'Baaélfowwe f?s‘te?%ru%nggnaclgbmér I"'biN7l\@R %(ﬁ\dgﬁ €MCN): & 7.56
(d, T =83z, 51)4§4%d 93-8_454421@, 7@2%5 =39 Jﬁ 7}793,14"§3hz 2 H); 7.31
d,T= 84?1&,1}13&712& HED); 7.06{brbad®y 1(kR); 7400I-(l)i,,J~18(}B &) 34e(cng=116Hz,
H); 3.92 {E'Zm 75%85 2. {10, JsFly 26z, 3HY) 1.5691363m/2 HY 1.00-0.90 (m, 2 H);
0.69 (t,J=7.31 7,3 H). LCMS1 4.17min. (M+H)=571
Data for the slower eluting enantiomer: "H NMR (500 MHz, CDsCN): § 7.56 (d,J = 8.3
Hz, 2 H); 7.46 (d, J=7.8Hz, 2 H); 7.42(d,J=1.8Hz, 1 H); 7.37(d,J=8.3Hz,2H); 7.31(d,J=8.4
Hz, 2 H); 7.15(s, 1 H); 7.07 (broad s, 1 H); 7.00(d,J=1.8 Hz, 1 H); 4.45 (d,J=11.6 Hz, 1 H); 3.91
(s, 3 H); 3.51-3.44 (m, 3 H); 2.53 (t,J = 6.6 Hz, 2 H); 1.49-1.35 (m, 2 H); 0.98-0.88 (m, 2 H); 0.68 (t,J
= 7.3 Hz, 3 H). LCMS1 4.16min. (M+H)=571
The compounds in TABLE 5 were prepared as described in EXAMPLES 101 and 102.
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EXAMPLE 94 N-{4-[ 2- (3- HEXYLPHEN YL) - 2- (1

H | NDOL- 3- YL) - 1- METHYLETHYL] BENZOYL} - pi
W@l 2008842223 " - 49 WD 2008/ 042223

PCT/ US2007/ 020858 A net hanol

\

H OH

solution (2m)

-ALANFNE O N

PCT/US2007/020858

cont ai ni ng EXAMPLE 93 (5ng) and 10% pal | adi uni C
(spatula tip) was stirred under a hydrogen atnosphere

(bal I oon) until
anal ysi s.

no starting materi al
The solution was filtered,

remai ned by HPLC
concentrated and

the residue purified by HPLC to give the title

conpound. 1H NWMR (500

7.53 (t,

.59-2.51
.07(d, J=6.
.76m n.

[

( MrH)N5Z1.
prepared as g@scribe

f
for the nore active isoner

EBCN): S 8.98 (s, 1 H);
7.41 (d, J =8.3 H, 2 H;
7.7 Hz, | H; 7.21-7.15

5(m 2 H;
11.5 Hz, 1 H);
6.4 Hz, 2 H;
OH)' 127(m4H);
Hz, GB LC1
he C»"-oundSN TA E 4 mere
or EXAMPLEH 93 ™an Data is
TABLE 4 R O HN HO H

EXAMPLE R enantio uri LC-MS data 95 3-cycl ohex-1-enyl
racem c,;LC1 3B.58m,n. (MtH) 50%3 96 3-cyqyohexyl raqgmunga
EXAMPLE, o 3 €oma—(MrH)—509—97 4= %4' 2B TYCT onex-[LZenyl) oo
103  enpnti dpure | Cl 4-Gbnin)(MH) 563 |98 LCT 390 min.
4-(4' 2Bu-cycliohexyl) enantiopBare (mix of '. LCl
(nwanm)4.47nin.(w%ku 565 cis and trans 99 4-hex-|-enyl
104 enantiopure LC 4 04m nf(MH) 509 |1.00 4~hexyl-y 4.38min.(M+H) 599
(ﬁmmnm)enantiﬂ'ure LCl 4‘§hn1n ( MrHP511 EX%@SLES 01/10Q2
105 [ (4qCH P§PP L) (5 Y DI CHLERG:cl! | LCI 4.20min.(M+H) 621
(enantiomer })l\/l_T|-|YE]PIrI-I- | NDCL C$L) \ 1°BUTYI]}
106  BENZOYL )i (3- ALANLNE, 0 Me 5,7-diCl | LC1 4.20min.(M+H) 621
(enantiomer 2)
107 n-Bu 4-MeO Me 57-diCl | LC1 4.02min.(M+H) 581
(enantjiomer 1) ’
108 n-Bu 4-MeO Me 57-diCl | LCI 4.05min.(M+H) 581
(enantiomer 2)

The compounds shown in TABLE 6 were prepared from 2-acetyl-6-methoxynaphthalene
using the chemistry described in EXAMPLE 1. Data is for the more active isomer.

TABLE 6

EXAMPLE R! enantiopurity LC-MS data
109 7-Cl Facemic LC2 1.26 min. (M+H) 569
110 5-Cl racemic LC2 1.26 min. (M+H) 569
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-50 WO 2008/ 042223 PCT/ US2007/020858 Cl C O C NH
O OH Step A Methyl N (4 f i f(4-chlor phenyl) (5

wQ@ 208080205 0- | - net hyl -1 H i ndol - 3-yl ) met hyl | but yP¢DES00Y020858
)- j3-alaninate A solution of KO&kBu (1.OM THF, ca. 3
drops, 0.045nl) was added to a dinethyl acetam de
solution (2nl) of the internediate from EXAMPLE 1,
Step C (faster eluting enantionmer on Chiral Pak AD 10%
Et OH/ Hept ane, 4ngy, 0.007nmmol). Methyl iodide (three
drops, excess) was then added dropwi se. The progre

bf thelreacti Hrinhg the addi i qreaBs7 AR {ousd1dy
VB- HPLC i n gg%}dt o m ni"ffi*P¥° over alkylati nlr(1 e

Feactlilen wals ed with a uec usLd;_l\hizE:h TheH) 603
i Xt ure was e%’}‘radggitqe O qr and fhe—g:;mm—ned——

br ganilds washgd_wt hiwat er. and trlnemi’memsqwﬂ')em
has then dr|ed over 5% p‘# Ifnrorl and-—coRcentrated

\“AARACACI NN N e  RL R ¥ |

fo giMé the|tqije7.g0NMPQ X‘r% VIS2 U186 ehii(MIGD 1567
further purlfication] CERE? m A—{MH)-=585—TFhe
;roce’dére was algq car }\gﬁlogb&% ds UEBCLTen (FH)ORS
[ te from-Exanp P+ P C(aiuvvm et utillg

enantioner). LCMSI 4.39m n. (I\/H—|) =585 Step B. N (4-

| or ophenyl) (5
B’OLOG‘é’}%uL‘c(:SéI“oqréo 1 met hyl 2I(H-| dol hylLbut 1} Benz oy i cagon
) - R—Thﬁlahﬂf%t%‘foﬁ‘g"ot‘ﬁ%‘ Cﬁ@tﬁ%ﬁ% i e(5'0?1d|°t'| ons“descr Zgb g e
and their utility iilNFE&RNE D pétenzing Sipe P d@btteemeiliisand themplata eanditiong can be
faster eluting enantioner: 'H
dem°"““"%ﬁ/§9?§3g"%‘7@éﬁ’cb’g‘scr\ﬁsma 7.56 (d,J= sgst 2H) 7.46 (d,
= 8.4 H, 2 H:; 742(d J:19Hz 737(d
Glucagon ﬂeccpﬁrﬁrﬂdlﬁg,g__@ 7.3.1 d, 8.4 HZ 2 H; 7.16
él g_%l’ Fé{& gbl{lp{fg ﬂ%ﬂﬁet‘ ol'axlsg ce11711rQQ &{ssmk'cléneg hitan élucagon

receptor w:gs @gmgnn@g ag mscrgbqq)(ChagctB &t e{l J B1 Ch ?652§(1 7') Cascierietal. J_
Biol Chenﬂ2ﬁ08@943@15(9|9)) Zokdeterritin® @nt@gc&&tlé MndﬁlgA:fﬁnltyG)f ggnléqunds\JO 002 mg of
cell memb§2f"8§/\gz th t]'IIBSGf' ce:h)s wel’e%}baéd v éﬂ““i G(hMEEQn‘gJ ]Q?gtlzﬁadfl\ﬁfclebh ®A)in a

buffer confairgée QanMjl" TiS- }%Zlggﬁrﬁtzg)o@ng]h)Mggl,, @g)lYl aE(DTJ‘\ ﬂgz%ny%ﬁ%'? ﬁ)o mg

WGA coated P T(SBA Heads dArBerkiam)) +/Hyompoudds drd,00J MMBinBibpizd glzg_ag)m After 4-12
hours 1nc@a‘uT a'(£6601n7t6668r€.1alre Eh‘ze ra% a?n}\iy bc;]u%d Qost’hz l:eli_pnemgraggs \‘Gégrd@@\dmned ina
rad1oact1VHzm1s110$-|)letecglog gour(teg (V\@llpﬁMlgo@j_@s &Q v(zﬁ]angiyzﬁjj usngg g§ se?ware
program plism’ fofl GidphPad.H e ICSAQ*U}:S @bre(cailculBtetpsing n@&h(\)aageg(eﬁqlorganalyms

assuming E%ﬁ ltescjafr(pﬁ]tlon IC ou It gs_%lr nh%_lgg%lﬁo&n GVBné uﬂv@mdﬂ -are generally in the

ep
angtc of tons Bt | AVESAREESS S M1V g 0 e VB By gasacnis
PCT/ US2007/ 020858

Inhibition of Glucagon-stimulated Intracellular cAMP Formation

Exponentially growing CHO cells expressing human glucagon receptor were harvested
with the aid of enzyme-free dissociation medla (Specialty Media), pelleted at low speed, and re-
suspended in the Cell Stimulation Buffer mcluded in the Flash Plate cAMP kit (New England Nuclear,
SMP0004A). The adenylate cyclase assay was setup as per manufacturer instructions. Briefly,
compounds were diluted from stocks in DMSO and added to cells at a final DMSO concentration of 5%.
Cells prepared as above were preincubated in flash plates coated with anti-cAMP antibodies (NEN) in
presence of compounds or DMSO controls for 30 minutes, and then stimulated with glucagon (250 pM)
for an additional 30 minutes. The cell stimulation was stopped by addition of equal amount of a detection
buffer containing lysis buffer as well as 125]_labeled cAMP tracer (NEN). After 3 hours of incubation at

room temperature the bound radioactivity was determined in a liquid scintillation counter (TopCount-
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TABLE 5 RZ RA~ OO R3 H\,AOHEXAMPLER R2 RB R4
LC-Ms data 103 Me 4-C H LC 3.90 min. MtH =551 Bn
w@ e@som2e) 104 n-Pr 4-C n-Pr 5,7-did LC PCT/US2007/020858

4.38mn. (MtH) 599 (racemic) 105 n-Pr 4-CF30 5,7-did
LC 1 4.20mn.(MH) 621 (enantionmer 1) Me 106 n-Pr
4-CF30 5,7-did LCL 4.20m n. (MH) 621 . (enanti oner 2)
Me 107 n-Bu 4-MeO Me 5,7-dild LC1 4.02m n. (M+H) 581
(enanti oner 1) 108 n-Bu 4-MeO Me 5,7-did LC1

4.05m n. (M+tH) 581 (enantioner 2) The conmpounds shown

Packard ].nsérumeﬁtth %agal%tr tg%@(p/a E‘Ilﬁﬁball&gerﬂ gJas determgme%d gsm g tféerrll)I;/IS?ycontrol while
0% inhibitige ey ddswed FtihEamVpL satt 78 ‘f°8? Y p%%% e“%%Cti ve

| SOMRftain EABbAMENts Givike Iﬂllvehtlorsha‘s bédN desdribgd ix-detail;-h@wevpy, numerous
other embodlmqu MGE@%%% as%ﬂﬂﬁbv‘&hfﬁrthe 4ng;ank'@n dlaﬁ@ tﬂeocﬁal%rs Gle not limited to

the specxﬁc_[e@l@dm\qqts d@m;:qlq)ad hergin. A ?atvﬁs gtsay @Egﬁgns and pughcag ons@l%at are cited

herein are IR0y USodBd At Q285 Frentd in theiCkBDetyacemi ¢ LC2 1. 27 min.
(M-F) 619
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112 5,7-did enantiopure LC2 1.28 mn. (MH 603 113

6 7-dil enantiopure LC2 1.27 mn. (MtH) 603 114 5-Me
wQ@ 208882023 | opure LC2 1.26 min. (MtH) 567 115 FE1ZBES2007/020858
enantiopure LC2 1.27 min. (MtH) 603 BIOLOG CAL ASSAYS
The ability of the conpounds of the present invention
to inhibit the binding of glucagon and their utility
in treating or preventing type 2 diabetes nellitus and
the related conditions can be denonstrated by the
following in vitro assays. G ucagon Receptor Binding,
éf‘ﬁ%ﬁl@ abl e CHO (Chi nese hanster ovary) cell line
expressing cloned human gl u on receptor was
nai htéiqqmowrsggiemeswfmlﬂ?&hi et at. J Biol Chem
272, 7765-9(1997); Cascieri et al. J_ Biol Chem 274,
8694-7(1999)). Torfleterm ne ant agoni stic bi ndi ng
affinity of conpodnds 0.002 ng of cell nenbranes from
these cells MagubaRdd with 125 1 -d ucagon (New

WHAT IS

Tri s- HCl

‘)
and 0. 280 hy PA beads (Amersham), +/ -

conpounds or 0.001 et GbUG RS, EOLET 4-12
hours i ncubation at 4 erature, t e E

radi oactivity bound to the cell nenbranes was
deternmined in a radioactive em ssion detection

or a pharm&@Hid8 aédphbid calMb:GbRaRReof Balemeindas anal yzed usi ng

the software raaram. Pr | from GraphPad. The 1.C50

val JB& WEPEST éﬁo%ﬁ%g?eoa “%h?‘% glr:?gﬁj’- linear regression .. oy

analepsti B' andJR werirergnts Faylisselqoted frophihe g1oup sorsispeggr hato, &8 L5
NO,, COzﬁﬁ,alLIHQ@1 §(@ﬁnﬁa,@.1m@ém&eﬁ?§l o I, chIkwren theatkyharel alkenyl portions of, C,.
1alkyl, Cz_%?lg%yi é%%b&lﬁ%&ﬁ{{}? ggﬁ%aﬁ% at?b%H!u&W Ve, llap {?ﬂ& atomB M) ttcf—’pl.fi‘ﬁalo; and

ave utill as gl ucagon
further optimbligobstistted with A tgriptselesied from QR 58 Ard E1- PR e d
I nt ré&s}egém@’_lqﬁ&/? Formati on Exponentially growi ng CHO

cel l's expressi.ng hu luca rec bstituted with 1-5

ar vk B kPR B A b EFFRYT tprdEO substned wit 15
halo atomsdtb pethSloeaidtther Mbitinally sybstitutet svitha rpenselepied frompfd, oxo and 1.
re- suspended in the Cell Stinulation Buffer included

in the Flash Pl C Ki t w_En I .
SNPOBCHREFEo T sy iy P ARRLO NEbs bl 3 15 halo atoms up
to perhalo i forren bpthalyesubstisted with 1 @nenp Blepted frgm O spp Sithssalkoxy, and
wer epdih it &6l i 6PA) Sik9FétiohdlyWBRr@adwaR d8thatotuasd dpstogerhalo and
a final DWMSO concentration of 5% Cells prepared as
1 phenyl ridBove were preincubated in flash plates coated with
anti-cAWMP anti bodies (NEN) in presence of conpounds
or DYBO caNdhbond idTacdRddRbemite Slaind D hhtREITiIMR{A raptaatredphenyl.
wi th glucagon (250 pM for an additional 30 m nutes.
The cell stinulation was stopped by addition of equal
anouBt of Ascotrgioendt in@ncordanté with claime Aiwhiersdn Tingsh Eeppgeippaphthyl.
as well as 1251-1abel ed cAMP tracer (NEN). After 3
hours of incubation at roomtepperature th :
r adi Gact i v} 9PRREI B iAnGR Y ﬁgﬁ“ 5 iwqﬁfeang%c‘?’r# ?%h%ajste?tgr]ﬁ ore
selected fid@LihE gfoup TapGaondf halb3cledhd RGO 800 2n¢ ghioro; SCH;; CN, Calkyl, Ca.
' Pga%/;ﬁgo@?/ 020858 Packard Instrunents). Basal
t

salkoxy;

salkenyl an s or L ; .
A i) ard airanyLportions ot SCHEE S5k &) A1 8d'E, blkBxy being

optionally substituted with 1-3 fluoro atoms.

- - . . 1 .
5. A compound in accordance with claim 4 wherein each R’ represents Horis

selected from the group consisting of fluoro, chloro; SCH;3; CN, Cyalkyl, Coqalkenyl and C.salkoxy,
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0% inhibition was defined at the anount of pnol cAMP
produced by 250pM gl ucagon. Certain enbodi nents of the
WO poo8f0#32057 has been described in detail; howevR€T/US2007/020858

numer ous ot her enbodi nents are contenpl ated as

falling within the invention. Thus, the clains are not

limted to the specific enbodi nents descri bed herein.

Al'l patents, patent applications and publications that

are cited herein are hereby incorporated by reference

in their entirety. -54 WD 2008/ 042223

PCT/, U 7/,0 d lkg., |Aqd0©1[gm eing
e Sﬁcﬁf 1{& %gﬁg%onmégfé& M@D 2§a y ohiych

repr ese

optionally s@ipstijutgdoMpiCH3 waﬂef}?@)s or a phar maceutl cally
acceptable salt or solvate thereof wherein: ring A

repgesent,s a'np%nr?cp%l ac rdd?{e‘@mtﬁ ¥lain95 WhBreirLRERR Rrep@Séhtd I or is
repr esen S

IS selecte ro t he si.st
selected fropf thé) gogp cms’n@_pf NETP; © w RE %y%r%l:é 3, the Ilkygportxons
of SCHa, cglmypaide Hothg dpab;kamwhbsomte@mmoyas lf'GW’ atqiire al kyl and
al kenyl portions of, ClL. |oalkyl, C2. 10alkenyl and

g&o]ﬁgah E%é%ggp&%gﬁéﬂ %W)I( t%%]?tl ! Ut ed W}lyﬂ represents NaQr is
selected fromtihg tg+duwce.ds1steng bf LalgrséiekpecSﬁd)re flued ahd gh*p@HSCH)e&Iﬁrﬁhﬁalkyl Ca.
salkenyl anﬁ'#d,éaglé xé,e i: Fl'?(ylra%g &)81’111 ns of Qstzcl_%fk?h dReai@ndl 478 C, salkoxy

represents H or Cl.4a optlonally
bemgOPtloseibssumtmte@Wthlf? flu%OatH‘éFo atoms up to perhal o; and

further optionally substituted with 1 group sel ected

from O, ,Qcomg&%eacﬁmr@m%ﬁ ol T3 fmaﬁem@zgpr@aﬁtmor is

or 6al’keny optlon y substi
selected fréma thg gqtmpgnm;mgtog flyerds ghtlero; gﬁgs,ﬁﬂ,tchéqlkyg,p(?yglw%{m g,nd émalkoxy,
subshd di196d mk&xtyl bogibRLGT SEELECelityl, ComliGhy! apst €:1-aatipxy being

R4, represents Hor Cl. 4al kyl
°Pt1°"a"y6‘é’t‘ﬁ“8€?§|“f“§f‘ lsﬁﬁs?r O gd with 1-3 halo atoms up to

perhalo and | phenyl ring. 2. A conpound in
accay dancg anbJShr@ iR hdBoidatdearigi dlaimi Sghekein eprhd¥apgresents H or is
selected frgm él}e)égrﬁupreoHastKlgr u%%j ctxl@roageﬁl% Qﬁ[ﬂ C@l_,;er&n& b@l—ﬂ‘ the a]kyl portions

presen A conpound |
of SCH;, Gaalkyldah ©€Habeing eptainﬂ%lnSWfé\"‘éii |Wr‘1t éa?tﬂ“qf& 2%PWSr esent s H

or is selected fromthe group consisting of halo
selected fromfl uaro G2 s@ﬁ‘t’sk){rl b
2. Yal kBFIMPRI %ché)acﬁﬁ%%% 8% i éere] rgiz eny] omhe

selected frpmrthd groep exsiSitgRf: CHsguly1-provd 45t ‘P(é‘ﬁéf‘ | koxy
bei ng

11. A compound in accordance with claim 1 wherein R* is selected from the group

consisting of: H, Me, Et, n-propyl, n-butyl and benzyl.

12. A compound in accordance with claim 1 wherein:

ring A represents a phenyl or naphthyl group;

each R' and R? represents H or is selected from the group consisting of halo selected
from fluoro and chloro; SCHs; CN, Cyealkyl, Cz4alkenyl and Cy¢alkoxy, the alkyl and alkenyl portions of
SCH,, C¢alkyl, Caqalkenyl and Cysalkoxy being optionally _substituted with 1-3 fluoro atoms;

R? represents a member selected from the group consisting of: CHj, ethyl, n-propyl, n-,
s- and t-butyl, and and allyl, and

R? is selected from the group consisting of: H, Me, Et, n-propyl, n-butyl and benzyl.

13. A compound in accordance with claim 1 selected from the group consisting of:
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WO e@ses2nt s H or

optionally substituted w
conmpound in accordance W
i's
of fluoro, chloro; SCH3;
and Cl. 6al koxy,
the al kyl and al kenyl

C2- 4al kenyl

and Cl. 6al koxy bei ng

th 1-3 fluoro atons. 5. A
th claim4 wherein each Rl

sel ected fromthe group CPETEUSI00TIOR08SS

CN, C1-6al kyl, C2-0al kenyl

-55 WO 2008/ 042223 PCT/ US2007/ 020858
portions of SCH3, Cl-6alkyl,

optionally

substituted with 1-3 fluoro atons. 6. A compound in
accordance with claim5 wherein each Rl represents H

selected fromthe
chloro; SCH3: CN,

or is

CITABRH Aand OCH3,

group consi sting of fluoro,
t he al kyl

portIons — of SCH3,CIr=7di

substituted with 1-3 fl u¢
accmrdance with claiml

selected fromthe

ted fromfluoro and

6 , . C2. 4al kenyl

d pQrtions of SCH3

' Kei ng agpti ong

flm oacmsQ?\iﬁmmm

whergi n each R2 repdsent

Ryt—armt—oCH3erTg—optTonatty
bPo atons. 7. A conpound in
vherein each R2 represents H

and
nyl "and

all yH Wiv %
ind i n accer dance mith o@aini7
s Hor is selected fromthe

91

gr-oup consi-sti ng of fluo

Cl. 6al kyl , C2. 4al kenyl a
al dggnyl portions of SCH3
tikoxy being option;
ro atons. 9. A conpo
€fein each R2 represent

o,—chloro;, SCH3: CN

g2 Cl. 6al koxy, the al kyl
Cl. 6al kyy, C2-4al kenyl
al |y sgbstiituyhed with 1-3
undCi n af dance with claim 8
selected fromthe

and
and

si gting of fluo CN,  Cl4al kyl
Ci” N ke _al kgl port H I d
3 bei ng opti ly suastituted I u -
i 10. A conpand i njaccordance MAth claim1l
wheréin R3 represents a pember selected fromthe
93 group consisting of . CH3| ggthyl, n-propyl, n-, s- and
t - but %i and allyl. 11. A conpound in accordance wth
claqni wherein R4 is selected fromthe-group
asi sting of: H, Me, Et{ n-propyl, and
12. A conpound i h accordancejwith claim1l
ring A represepts a P4 or napht hyl

N fup & ting of h rongfluoro and
B chloro; ScHs; CN,OHC1-, al k < .
Cl- 6al koxy, the al kyl ang al Rgayl /port+ons gﬁ\wék}ﬁ
Cl_6al kyl ., C4al kenyl and C1$5Ikoxy bei ng opt i onafy

R @nd R2 re

hr esent is sel ected from

. substituted with 1-3 flu
er selected fromthe
E?EB n-propyl, n-, s-
d R4 is selected from
n- propyl, n-butyl an
= ceoMth claiml

bro atons; R3 represents a
group consisting of : CH3,

and t-butyl, and and allyl,
he group consisting of H M,
d benzyl. 13. A conpound in
sel ected fromthe group
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-56 WD 2008/ 042223 PCT/ US2007/ 020858 TABLE A 2 C

cl

M OO C HNTf \ /
w@@2008042200 OV ClI C cl

IN (c) HN H®

|-}~ OH OH

af+Lda ddf\ f PCOUSmnT/20858

HNHN\ | N -\ H-Jj pHOH 9394 nBuai OHLtt |

HOH\N / I Vf OO N NHOH 101/102 G d o cl H

OH -57 WO 2008/ 042223 PCT/ US2007/ 020858

OH
EXAMPLE R! R EXAMPLE R! R’

3 H 4-MeO 4 5-Cl 4-MeO
3 7-Cl 4-MeO 6 5—91 A 4-MeO
7 5-CF3;0 4—MeO" 8 5'B{1» 7-Me 4-MeO
- s-Me, 7F | 4.MeO 10 5,7-diCl 4-MeO
1 7-Me 4-MeO 12 5,7-diMe 4-MeO
13 5-CF30 4-Cl 14 5,7-diCl 4-CF;0
15 46-4iCl | 4.CF,0 t6 5,7-diCl 2-CF;, 4-C
17 7-Cl 4-C1 18 6,7-diCl 4-Cl
19 7-Cl 4-CF,0 20 6,7-diCl 3 4-dic
21 5,7-diF 3 4-diCl 22 5,7-diCl 3-CF;0
23 6,7-diCl 3-CF,0 24 5,7-diF 3-CF;0
25 5-Me, 7-F 3.CF, 26 6,7-diCl 4-CF;0
27 5Me,7-F |  4.cF0 28 5,7-diCl 3,4-diCl
29 5Me, 7F | 3.4.qic) 30 7-Cl 3,4-diCl
31 7.Cl 3A4GE 32 6,7-diCl 3,4-diF
33 5,7-diF 3.4-4iF 34 7F 3,4-diCl
35 5,7-diCl 3.4-diF 36 5-CN 4Cl
37 5-MeS acl 38 5,7-diCl 3l
39 5-Me 4-C] 40 5-Cl, 7-Me 4-Cl
41 6,7-diCl 3-Ci 42 5,7-diMe 4Cl
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TABLE 1 RR R2 HN H OH EXAMPLE R R2 EXAWPLE R R2 3
H4-MO 4 5-Cl 4-MeO 5 7-Cl 4-MeO 6 6-C 4-MeO 7
W®G20F80243 MeO 8 5-Bu, 7-Me 4-MeO 9 5-Me, 7-F BeMBR020020858
5,7-di G 4-MeO 11 7-Me 4-MeO 12 5,7-di Me 4-MeO 13
5-CF30 4-d 14 5,7-diC 4-CF30 15 4,6-dild 4-CF30 16
5,7-diC 2-CF3, 4-0 17 7-d 4-C .18 6,7-di G 4-C
19 7-C 4-CF30 20 6,7-diC 3,4-diG 21 5,7-diF
3,4-diCG 22 5,7-diG 3-CF30 23 6,7-dild 3-CF30 24
_5,7-diF 3-CF30 25 5-Me, 7-F 3-CF3 26 6.7-diG_4-CF30
43 27 9-Me, 7-F J4- CF3Q 28 b, 7- di4C 3,4 di 9 5-Ne, 7-F
3 4-di G 30 7-d %821 i ’:i 31 7-C le ‘}jigsza 7- di ¢F©!
45 3, 4-ldi F7.33 5, djil Al di F 494 7-F. 3,54Mg,|pr~ 35 3.l
5 70dicl 3 4-WiE 1. 4-Cl_ 3715-MeS 4~ 38|
47 5, 7-|di GLcB; O -0 B0 5-¢1, 7sMeaig- O |41
6, 7-ldi G %Jﬂ %@Rﬂi@lig -ggvgémﬁumroq 3-Cl
T e G I T T
U3.0| a9-60 6, 7-die@, 5, f-di & 3- CH3 3-50M8, 7-51 5.17- d| E4-giF
3—CR3-52-5 Me 3 A4-HiF
33 5,7-diCl 4-CF, >4 5,7-diF 4-CF,
>3 5-Me, 7-F 4-CF, 36 5-Cl 4-CF;
>7 5,7-diCl 3F, 4-Cl >8 5-Me, 7-F 3-F, 4-CI
59 5-Me, 7-F 3,5-diF 60 5,7-diCl 3,5-diF
61 5,7-diCl A Me 62 5-Me, 7-F 4-Me
63 5CL7Me | M 64 5,7-diCl 3.4-diMe
65 66
5-Me, 7-F | 3.4.diMe 5-Cl, 7-Me 3,4-diMe
¢ >-Cl, 7-F 4-Cl o8 5-CF;0 4-MeO, 3-Cl
TABLE 2
EXAMPLE R! R’ EXAMPLE R' . R?
69 70 .
5-CF;0 4MeO 5,7-diCl AMeO
71 72 .
7-CF3 4 MeO 4,7-diCl AMeO
73 . 74
' 5,7-diF 4-MeO T-Et 4-MeO
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53 5,7-dild 4-CF3 54 5,7-diF 4-CF3 55 5-Me, 7-F 4-CF3

56 5-C1 4-CF3 57 5,7-diG 3-F, 4-Cd 58 5-Me, 7-F 3-F

W3 2@8/04293 5- Ve, 7-F 3,5-di F 60 5,7-di O 3, 5-di FCT/632007/020858
5,7-did 4-Me 62 5-Me, 7-F 4-M 63 5-dd, 7-Me 4-Me 64
5,7-did 3,4-diMe 65 5-Me, 7-F 3,4-diMe 66 5-C, 7-Me
3;4-diMe 67 5-d, 7-F 4-d 68 5-CF30 4-MeQ, 3-d

TABLE 2 RN Rz O HNH H EXAWPLE R R2 EXAMPLE R R2

69 5-CF30 4-MeO 70 5,7-did 4-MeO 71 7-CF3 4-MeO 72
4,7-diCG 4-MeO 73 5,7-diF 4-MeO 74 7-Et 4-MeO -59 WO

20087042223 PCT/US20071 uguuw C—7=1t A E©

776 5- Bus,CI7Mae 4 7 %-Me, - F 4- VoG8 -6niZ- i O
4-NeQl 79 5, 7-di M?‘%’fé 0 5-Me, 7-H 4-d 81 5-jve, +MeO

77-F H 82 5,7-dilC 3,4-diff TABLE 3 R RQ HNR3 .- H

N\ OH -ERAKPLE Ri4j32oR3| 83 5- CF30 U- CI6.MCI84 5- CE3Q.0
4-NeOl-Mp—85-—4-CF304-Cf Me

LAAA 4 ELAA

79 . 80
5,7-diCl 4-Cl 5-Me, 7-F 4-C

81 5-Me, 7-F - 82 5.7-diCl

3,4-diF

OH
EXAMPLE R’ R? R’

5 5-CF50 4-Cl Me

5 5-CF50 4-MeO Me

8- 7-CF50 4-C1 Me

8¢ 6-CEO | 4y Me

57 5-CF;0 4-MeO Et

88 | 5,7-diCl CF3(CHy)s-

4-MeO
(racemic)
89 5,7-diCl 41 et
%0 >-Me, 7-F 4-Cl Et
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86 6-CF30 4-C Me 87 5-CF30 4-MO Et 88 5,7-did

CF3(CH2)3- 4-MeOracemis 89 5 7-dict 4-d Et 90
w®G2008/04222F 4-C Et -60 WD 2008/ 042223 PCT/US2007/020858

PCT/ US2007/ 020858 TABLE 4 o HN I J NO H OH EXAMPLE

R 95 3-cyciohex-1-enyl 96 3-cycl ohexyl 97

4-(4' - " Bu-cyciohex-1"-enyl) 98 4-(4'-" Bu-cycl ohexyl)

99 4-hex-|l -enyl 100 4-hexyl TABLE SR2 R4 NR | N\

O RBHH EXAWWLE R R2 R3 Ra 103 Me 4-d Bn H

EXAMPLE R
95 3-cyclohex-1-enyl
96 3-cyclohexyl
97 X
4-(4’-Bu-cyclohex-1’-enyl)
98 4-(4°-'Bu-cyciohexyl)
59 4-hex-1-enyl
100 4-hexyl

EXAMPLE R' R’ R R*
103

M 4-Cl
e Bn H
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-61 WO 2008/ 042223 PCT/ US2007/ 020858 (racem c) 104
n-Pr 4-C 5,7-did (racemc) n-Pr 105 n-Pr 4-CF30 Me
WG 2008082223 enantioner 1) 106 n-Pr 4- CF30 Me 5, FETUL1007/020858
(enantiomer 2) 107 n-Bu 4-MeO Me 5,7-dildl (enantioner
1) 108 n-Bu 4-MeO Me 5,7-diCl  enantionmer 2) TABLE 6
O R +/ 0 HN/ Nr\' HOH EXAMPLE R EXAMPLE R
109 7-d 110 5-Ad 111 5-CF30 112 5,7-did 113
6,7-did 114 5-Me, 7-F 115 7-CF3 or a
har maceutically acceptable salt or solvate thereof.
14. (rgegﬁa}r miceu.ti pal . clonposi tion jconprising fa conpoun
naccor dange Wt i
phar ndéeut i dal | W-Bccept abl g.cgarrijer. -62- . MDs 7.4ic1
2008424223 |PCT/ US2007) 020858 15. A R&fhod jof
treatjyag typge-2 diabeties nmellitus/ in a manmalian
patient in reed rofr such t#€&k@ent| conyyising 5,7-diCl
aFTRREERE)) g t 0 said patient a conpound in laccordance

W th wlsaim 1 in a unatq%hgt ils effectiveg to treat
S nllndobRS 22 |di abEt’es %I | T10SS Me 3,7-diCl
107 n-Bu 4-MeO M 1 5,7-dic
(enantiomer 1) °
108
n-Bu 4-MeO Me 5,7-diCl

(enantiomer 2)

TABLE 6

EXAMPLE R’ , EXAMPLE R’
109 ol 110 .l
L sero 112 5,7-diCl
113 6.7-diCl 114 5-Me, 7-F
115 7-CF,

or a pharmaceutically acceptable salt or solvate thereof.

14. A pharmaceutical composition comprising a compound in accordance with claim

1 in combination with a pharmaceutically acceptable carrier.
-62 - .



16. A nethod of delaying the onset of type 2 diabetes
nmellitus in a mammal i an patient in need thereof,

w@ompnixehg adm nistering to the patient a conpOIYOS20071020858
accordance with claiml in an amount that is

effective to delay the onset of said type 2 diabetes

mellitus. 17. A nethod of treating hyperglycem a,

di abetes or insulin resistance in a mamualian patient

in need of such treatnment which conprises

adm nistering to said patient aneffective anount of a

conpound in accordance with claiml1l. 18. A nethod of

treating non-insulin de ende t diahetes nellitus in

nmaniél i art "ﬁﬁtoﬁéﬁffe*}tﬁgﬁé’é& 4 e‘fﬁlgﬁﬁit‘r‘se'ﬁf‘watha" patiéntin need of
such treatnfeaﬂwmp'iismg adfimigkring@s said)pdtient d@mpatndntaceondance with claim 1 in an
amount tha seffegnve 0 Iezgtt ﬁfdfnﬁ)alerﬁ{ IR s, of a conpound in

cordance 19. A nmethod of treating
obesity in a mammal i an patient in need of such

t r eatereNt A nefHGArJf dblaging theionses btypny diabetwhdli@airj sgmammalian
patient in r}egmg ngl g?merlslrtl%gﬁlﬂggt[%n {onhé:éa‘?i'ema co o@xﬁi 1ﬁ%&>ﬂlan&eh\aﬁh claim 1 in

eslit hod of

an amountithag wtqfhgm@;ﬁﬂ delayrthe rnsef ofsaideiprad ?‘é‘?\etife{f“? ]é‘?‘lf in need of

such treatnent, conprising adm nistering to said

t t s s edi ina
patign ?ﬁﬁr%%“@?'fea. gga%%éafﬁ ame& %Lﬁxl mnlr LifarRB i

anmount eat .Syndrone %ﬂ ﬁ effective
mammaliaprgatieed ingfeed pEsych Fgataentich GMRHFFSAMERTEHEdY S*T‘? BHerHE
amount of@cBMBoEANS b&dokdagcdddith elyiad 1.pi dem a, hyperli pi dem a,
hypertriglyceridem a, hyperchol esterolema, |ow HDL
and high LDL in a mammlian patient in need

t r eal$rent A mehedt ofdTeRtneRmmiATP dpRengent smgz%‘“b‘ﬁw St msmma“a“
patient in E&HB@ e h‘eﬁhneﬂﬁ&ﬂf;ﬂ@iﬂg @dministeridk & i patient @anangipdalstic ¢ffigetive amount

effectjve tg treat said |lipid disorder. 22. A
°fa°°mpPFérth88°°8f ?ee"é'l%ll Ham at ‘heroscl erosis in a manmal i an

patient in need of such treatnent, conprising
adm pg st ey ﬂ&hb&oﬁtﬁdaﬁn@&iemmh aanmrmmurpdtmm inaeed oftkaplc eatment
h bt t that i
Compnsmﬁtaﬁf@}nésée&“gF%%al'é;pat‘fgtaC,&mr’r)ef"h od g ?owtl%g%%’?ng L ora Toon, s
effective wadeataibesityf.r om t he group consisting of. (1)
hyperglycem a, (2) |ow glucose tolerance, (3) insulin

:j)e/ 2: ?élaggelﬁ gng:th% P lﬁeatl %/ FYr‘dJS'c%jné }(Fﬂjl 9 gkn%%ﬁlgr?f;zﬁrem(lﬁ)\eed of such

treatment/ nopw@rising gtﬂlym@ﬁqr@gm %1d ]Qay)enq@ﬁg@,pem in §F@Nﬂ"%§ﬁ*”éh cl'(uirbs in an amount

that is effe@Ve tdkeat §@MBHe X(11) high LDL levels, (12)
at herosclerosis and its sequel ae, (13) vascul ar

restenosis, (14) -63 WD 2008/ 042223 PCT/ US2007/ 020858
pancr2éat i tA method gfﬁmgp{ﬂlgwdm@m Fetlgpted(fﬂ_cgn) the group consisting of

dyshpndeﬂ%‘;‘ﬁﬁéﬂﬁﬁd@ﬂ @thgi«!&tr%ﬂﬁ;&a&%la,(hgzﬁércHoﬁsteMQﬁihth HI8)nd high LDL in a

R T L

accordanceasitts¢la@imcleinian agmountdhgs dyrifeetive ta trgataidripid disprdeat i ent in
need of such treatnent, conpri si ng adm ni stering to

the pati enl% ance éhag d
1 gérﬁnl née@ of such
an arfunt Hﬁfh°%§¥gf‘#@§?| \%’S & r ea RS i el tion,
treatment; Goprising administering to said patient a compound in accordance with claim 1 in an amount

effective to treat atherosclerosis.

23. A method of treating a condition selected from the group consisting of: (1)
hyperglycemia, (2) low glucose tolerance, (3) insulin resistance, (4) obesity, (5) lipid disorders, (6)
dyslipidemia, (7) hyperlipidemia, (8) hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL
levels, (11) high LDL levels, (12) atherosclerosis and its sequelae, (13) vascular restenosis,(14)
-63 -
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pancreatitis, (15) abdominal obesity, (16) neurodegenerative disease, (17) retinopathy, (18) nephropathy,
(19) neuropathy, (20) Syndrome X, and other conditions and disorders where insulin resistance is a
component, in a mammalian patient in need of such treatment, comprising administering to the patient a

compound in accordance with Claim 1 in an amount that is effective to treat said condition.
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