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WD 2004/ 043940 PCT/ US2003/ 034924 TITLE OF THE
| NVENTI ON PHENYLALANI NE DERI VATI VES AS DI PEPTI DYL
WEERINDASE | NH Bl TORS FOR THE TREATMENT OR PREG/ENS10@M34924

OF DI ABETES 5 BACKGROUND OF THE | NVENTI ON Di abet es

refers to a disease process derived fromnultiple
causative factors and characterized by el evated

| evel s of plasma gl ucose or hyperglycema in the

fasting state or after adm nistration of glucose

TITLE OF TWYE aNVernaiionl ucose tol erance test. Persistent or

PN RN SR AR &S b ey BR e R s rimrigR s foR THE
TREAIMENACORERENENTEEN OFHRDSBIEEES | s associ ated both

directly and indirectly with alterations of the

E | i poprotein and apol i poprotein netabolismand
BACI@@ m@oﬂiﬁﬂé’ﬂﬁﬂqﬂ@ﬁbdynam c disease. Therefore

PR AR %‘ef\%sttg aﬁ%@ﬁsefpr%e@?@ér?v%d'fﬁﬁﬂ hﬁ)ﬂg)u?&ﬁlsgﬁve actors and

esp eci al y i ncreased ri sk macr ovas
charagipigied pasisypisd Ievshtinkasagriacoss AEhypgralyrean? Brike JasHagptate or after

adrmrﬁlstﬁtﬁa? ef glatdsekiarin Eﬁﬁ ofd %Iu@bse\/tali%ﬂcél fest. C@e?%iﬁéﬁb or uncontrolled
ertension r 1y .

nper R e e SRErRERs e BSRRE Ay op prali. Ofen
abnorglaliglosmse honeosiasmslsassdmamdcbontedmémllylasdnmhﬂ:cnywahtaﬁamﬁoms of the

lipid, gggprg{e nt a{n L)M%(# o %ﬁ%bélﬁ# %H%i Otﬁélj I{F(%;cgﬁ(lhc%ﬁ %?%Ogﬁ%amic disease.

Tl

treat ne S ne ere ar
Therefyap patignfsywitle  Bpi? disbicteomedites arg rateméﬁ@@lly inprepspgdaisk of macrovascular
and midraRRE@Es coRiplicASstsl Arlud KHaAlBia%, @ﬁblké E)éﬁpheral vascular

t|e ts produce 1jttl € or no.in
diseach o3RG PR 3?@9%}%@8 éetHIOPPHh?éatSFH?fﬁPOT‘F ﬁﬁqrefq%ﬂwal
contr off gmbeieéﬁ)meontaﬁaﬂlp% tetaboligp endiRyieridhabeie ritedlly itdpdrtant in the

chmc%l%%nag tand? ?r%t%%tnlsofo&gbee?eshatjg ugl asma insulin levels

He™ SEITE OF Jeven al'e d conpared to
nd h@nealbﬁemcx:geslaltajls ctoognizedvinrms of tiabstes. plattyent diabetos or insulin-

depenggﬁ‘?illa‘?ﬁﬁg nfellit§s twy %afléhé Bx%d{l&slﬁpé Br ng Hsﬂw hd ﬁ'&mone which

fect on g ucose an metabolismin
regulatesainqose widizationy i type 3 G@@etemr @RningHlin ¢aperdeat dqab%té% mellitus

(NIDRWY, @ﬁbﬂt@ St h&&qﬁ&meﬁlﬂﬁlliﬂ@vé}é Hafhe 'tlﬁbsééhierbr'e@t\!r%lévated compared
ercone

to nonis e, FRAGRTT: AStPTn s iebins Btk et F frepiibes g ansulin
stimulaging efifeqd oh ghrcbseyanduepid metabdlism i tleeahin insbBn-safsitiviediskues, which

are m%s%feg H%/(Q{ aﬁnggﬁfpogeoh%ueso ?ﬁ'& mggﬁéékﬂaq%gu%%qwe%r wk?nl % {eWted, are

'S TS| stance 10
insuffjcieg (q %VCTQ’O@S@prﬁ@MI@ﬁ@@Sl ippdiglresistaneei nsuf fi ci ent

| iulih Restednbd At Bnﬁfangj 48 8 dliddRd nﬁfﬁ'bglaéﬂ iR1AREeptors but to a
|nade%é?te I nsul |n repressi on

postigiuTiTEhopys DT el s 11 SUOTKAIT. gIthaBg Bance to nsulin

respommﬂasstre@ﬂts anthssffictent ingulin fctivagon bﬁ/giﬁcosg @p’fﬁh@ ox1dat10n and storage

in mu@c\f%lhﬁcﬁglﬁ(ge t%at n?lnt %prgqs 0};} %ﬁlpOﬁlgﬁﬁn ?ggP%e tlSﬁléQ/%’ld OI}aYUCOSC
prOdum@Ugmszeﬁtldm mthaillvcms Whi | e phyS| cal exercise and

r Q‘HH ﬁ{lzhf%BF theirired £ Y, e'f%%%g {vnfcdlitd ﬁgt C\Ma]l] ded substantially in
ramati ca rove t efic conm

many éf@q;fﬁmag(ﬁge@og@lgeﬁ) ligjtafions. While physical exercise and reductions in dietary

intake of calories will dramatically improve the diabetic condition, compliance with this

treatment is very poor because of well-entrenched sedentary lifestyles and excess food

consumption, especially of foods containing high amounts of saturated fat. Increasing the plasma

level of insulin by administration of sulfonylureas (e.g. tolbutamide and glipizide) or meglitinide,
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treatnment is very poor because of well-entrenched
sedentary lifestyles and excess food consunption,
wezpenirid y of foods containing high amounts 0PCT/US2003/034924

saturated fat. Increasing the plasma 35 | evel of

insulin by adm nistration of sulfonylureas (e.g.

tol butam de and glipizide) or neglitinide, -1 WO

2004/ 043940 PCT/ US2003/ 034924 which stimnul ate the
pancreatic (3-cells to secrete nore insulin, and/or by

whicH SRk A PincleRB BLEIS WD S rtd H RNk MEL @Rd/BF by injection of insulin
[itini become |neffect|ve can result |n,|nsuI|n

Whenéﬁﬁ%‘é}ﬁ‘f%ﬁ qromeelifinisls beesme siiee e Fanfesl binipslipgpycentrations high
enoug‘H’t@ ylintdtehe SJE@I’ihSIIHnSI%’si@@nt iUy &lowear) dief gasisyy lodWevels of

| f
plasma@lfonte e TR ERRBRFRGDT RGN phnsb seompuapnes ufonyturas
or meRhtihitlen yhdiaremsredscalrlevid gF irtsitin msbstanamdlueam thaevepdsgebr plasma insulin

levelg {%ﬁ[l%lcc@rf T'h@ %@aﬁd&%ﬁc?&%@%&l%@nglﬁ F&bﬁ\’lﬁg nh%)q{E:e&rrectlon of

nsul S can occur
hypergl’yéeré@s dlaweya, ithe @erkisuanidesypheatommin gl mﬁfm can induce lactic

ac1do§i@ %ﬁ&ﬁids@zﬂdlﬁfrheah M@{f&llﬂiﬁ %ﬁé ﬁzwel"ﬁ’iﬁ@%ﬁéots the héﬁﬁormm and is often
pen ormgg@gg met f ormn can |n uce

Prescpg%fﬁ%ﬁtheé@a%t ot A¥ee &-di arrhea. Metfornin has
f @&ﬂergllsdzdﬁes&’(f ¢ .ecbenzyTlanzqiderf na-didhesnde b $nc@t te@Bntly described class

of coﬁ%&?nc IV\{I%‘ poten tlat Ut g%lre O]%lgE 114 waﬁ{g Trxgﬁ%pgiog b?pg?ﬁ%?%e#gg)hese agents '
substaﬂella iragase imgglem sdnyltldascm rrbede divesand afipase tipmerin sewerdl fanimal
modepsoéﬁyéée%hmﬁﬁés égﬁﬁjah%]tf@drﬂg éﬁb&x‘%@ﬁotp«gf th¥ BRv#ted plasma levels

ese age I NCr ease
of glychsgivithpus epIEencs @f;kmpﬁglaa@mae Thp .gbt@.zowﬁd % @rqreently marketed are

agon1§ﬂs$>$ HR PefoxeRMe Frbliftrdtd®dctivamd edcspiof (HPATT), anﬂﬂaﬁtgﬁh@PPAR -gamma

subos e g st s eBneri By 6 Ve e Db ¥ e ved nsuli

sensititizabipyp dglt iscdbreraed Witk tigd glitazomne sSNewat PRAR agaristeritak yre being tested

for H%F&fo?dT % cﬁ?rg | Vga?é géoshls(t’; %tﬂg a g{;’ A%rﬁr%g%r delta slubtyipﬁ ora

or ac rece
COmbPEARn ghihese, andibt ppey casERNRe g diffieremt ergtéﬁ éhtamlyes (i.e., they
are nQ8hiaENREhddRNRS). rS%ﬁBQé"ﬁH@éﬁecftso(fe é RSed therﬁMVb BS&riel with some of

sensititization that is observed wth l'i tazones.
the gltiazanes. SpAReSAERANIFO8Et hat are bei ng test ed for

t rAadditieal mefhody Qﬁtré’atﬂgal&f;d@éas@m sdgondatiavetigittn. New biochemical
or_delta. subt
spprcpfiadhes AT et BuRbOCo RS el PR B BB rument
with alpba—ﬂummiagn exhilfitore (e, g. tahah o) aed protadn tyrosme phosphatase-1B (PTP-1B)

inhibktysazol i di nedi ones) . Serious side effect s (e.qg. | i ver
toxicity) have occurred with sone glitazo

sfermpeyingly bt are dphibiéors Aﬁ@lﬁtdﬂmaﬁylr?@ph%g-l‘df("IPPéXi' P gPPP IV
enzyﬂﬂ? BreClRARIEr iAVEstishtidd astROLY thhtMBPbd @kl @ theWiment of diabetes, and

Part L 1B et TR BIO JLORP o RER O [P S Patent No
5,93% 560 Biveng. Med. (Cheal. pha; §1 Lk6Gs] 1da< £996)ndi Bioors. L/Equhem Lett., 6:
2745%% ?@%? ’ﬁ%dué%@ﬁ(%g gﬁ Q\P ISfE %étgg ﬁ[l)lﬂeaté;@a? o?rgt%f ? &i@)etes i8
basediprpidp facthat PEIM mag@. feydily iDretivgtes (giuc'agmﬁ.ﬂ{e\peptld@ﬁ ig&ﬁ:@ 1) and
gastrid rlﬁhlﬁﬂt&? b‘}?\%r((}lp)’ QSLP 93k WPaFe HERESs BMre PRYuB&] when food is

use he treatment of di abetes, an
consumed. The incretins stimulate production of insulin. Inhlblthl’l of DP-IV leads to decreased
inactivation of the incretins, and this in turn results in increased effectiveness of the incretins in

stimulating production of insulin by the pancreas. DP-IV inhibition therefore results in an
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particularly type 2 diabetes. See for exanple WO
97/ 40832, WD 98/19998, U.S. Patent No. 5,939, 560,
wBr@engo4dved. Chem Lett., 6: 1163-1166 (1996)PCHN/003/034924

Bi oorg. Med. Chem Lett., 6: 30 2745-2748 (1996). The

useful ness of DP-1V inhibitors in the treatnent of

type 2 diabetes is based on the fact that DP-1V in

vivo readily inactivates glucagon |ike peptide-1

(GP-1) and gastric inhibitory peptide (GP). GP-1
increasdtflle @] Bf 8&r@nd 1ﬁ§aﬂﬁ1t IAt&zaﬁﬁgecﬁfs@ pnesite e@l:rmraré ﬁ&@)ﬁuéeﬂ by the body

The ate uction
only V{c}wgﬁpﬁls Cpﬂwnﬂﬁd«t ﬁ%ﬁ[volpﬁﬁﬁlqr\/lq Ig)éagl? fpddR fpeLease er level of insulin at
1nappnopﬁafblt1\rms1 archaf béthee mealel whish canldad bo @(cbs’sl\tew Iow blood sugar

(hypoglgg’eq?laﬁu#na{blt%nr s tfhgregc r\e/ A edotob cref*aﬁe L el ﬁl& yvétigut increasing

roduc 1000
the risRpf hypogiydeliia,i vdnclt ardafgareuy se@wff@t assoaated Math\me use of insulin
Secret £043940 PCT/ US2003/ 034924 increased |evel of
um i nsul i n.. Advant ageously, since the incretins are

p PEdliCishitiiprs Heo hpyapthes ejaprhenutildiss. assdisypedhstpin. DP-IV
mhlblfé‘i’s ha\»oelrfa)h b&intdhfled stdiRlveBXp ekt Bspebiall fdr@ﬁﬁﬁeg &ed BN EHiabetes.

lin at, .in suc
New QRO iF 8FE e 1o A BUNRS Gk DS, BIYOr G B G5 a g treatment of
diabetehypbgtsra el ayher Hizsbasbs ndoconditiod®- 1V is therefore
expected to increase insulin wthout increasing 5 the

risk of h \%%I cem a, which is a dangerous side effect
SUMM%%D&E%E NHONise of insulin secret agogues.

D'T‘hé Yres&tiiieh6:9 isaHiReteAAY ﬁh&@ﬁﬁnlﬁé‘@ér@ﬁﬁ@gs'vﬂuch are 1nh1b1tors of the

I scus I nhi have
aipepfil PB%I% S ram s DE wgwmfso) %nglt“éhw% grﬁé@?%ﬁ ¢ gatment or
preventidn oftdigases il ehichhBndigesthBl psptidadNelV emiyaRUR dﬁ/ONed such as diabetes

h ' d DP-1V inhjbi b d ..
ot SEEER, 3 2 SR 0B LB Ry LB posins
compuiisg theescampbundnaid thonss of tBiieMARYoDISTHE chiyEhi 01NN Theprevention

o Lavent . ey Lol
or R NRERL AR PSRRI RRRRYT P e
pepti dase-1V enzynme (DP-1V inhibitors”) and which are

DETAQEEDEESGRWHO‘N@FW@INVEN@ONV evention of diseases

i p,which the di tid tldas -1V enz IS, ..
| OB Pt e eHO R i B A SarYAUT e TAETY % gphibisers of
dipeptidya peptadnse-TVie Ciompetmﬁds(n‘ﬁ thesprasesioinyetittmi &¢ déweribed by structural formula
. pharmaceutical conpositions conprising these
" conmpounds and the use of these conpounds and
conpositions in the preventd on,_ or_treatnment of such
di seases in which tdgfe di péptidyl peptidase-1V enzyne
is involved. 20 DETA|LED PTI THE | NVENTI ON
The present inventi g t oNph&éWyh al ani ne
derivatives useful &s hi biNqs s Lof Xdl pepti dyl
pepti dase-1V. Conpoufds of the pr Z i nvention are
descri bed by structfiralR? orrml a R3 R2 O RL

or a pharmaceutically acceptable salt thereof; wherein
each n is independently 0, 1, or 2;
m and p are each independently O or 1;

X 1s CHp, S, CHF, or CF2;
W and Z are each independently CHp, CHF, or CF?;
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m XNH2 Z~-p ,, R4 R3 (I) 25 or a pharmaceutically
acceptable salt thereof; wherein each n is

w0 pabeperrdent |y O, 1, or 2; mand p are each  PCT/US2003/034924
i ndependently 0 or 1; X is CH2, S, CHF, or CF2; 30 W
and Z are each independently CH2, CHF, or CF2; -3 WO
2004/ 043940 PCT/ US2003/ 034924 R1 is hydrogen or
cyano; each R3 is independently selected fromthe
group consi sting of hydrogen, hal ogen, Cl-4 alkyl,

R1 isGlddboat Koeno,.cyano, trifluoronethyl, trifluoronethoxy,
and ﬁydroxy; 5 R4 is aryl, heteroaryl, or

het erocycl yl, wherein aryl, heteroaryl, and
each Rétisindepentigitlyaelecied Stoins thietgndugpoconsistisgibiSyidrageachalbgdeh, C1-4 alkyl,

C1-4 gﬁc%x%%ggﬁé’ %ﬁ%&ﬁ@@@,ﬁ,%@ﬁ%@etﬁ%@a&g @&@%&ﬁd fromthe

rou onsisting o ogen, kyl, wherein
al kyl is unsubstituted or substituted with one to five

4 j ' d r I r .
R 1s§§§$ﬁoé§%/r?% %iaétgﬁggcﬁgr ?fﬂ%@ié} fg?fh ﬁgtfs%gﬂ{lﬁl a%?éa@%r&&gf}l 2% unsubstituted
or subshigited vith gne th fye B pahstitugnsd with one to five
substituents independently sel ected from hal ogen or
. hydroxy, 1 CH2) n-aryl, wherein aryl is unsubstituted
R2 ISégle%tﬁ%ﬁrpmtg?éff)Wpﬂmaﬁg %o five substituents
| nyepgeaent |y sel ected hydroxy, hal ogen, CO2H, Cl-6

a|d<1¥h(9§l¥<g? %}IQMA %}kgﬂlﬁ Bnsubiithted o"i"ggtés iltit&% @gﬁ %?3 to five substituents

wher ei n an OXy are unsu titute
subst i tindepdndently kelested fromfhialegeh ak bydmsy, _
( @R) (alReh @] Wk, al AT i€ ifsbRti @t hibdtButbdd Sk Dk i 08l

or substituted with one to three 20 substituents

i ndeperfdsityantssirenendenthyrsglected drosx halogm @ deAroxpo H,

CYCHI2) bk, | vheyeia ntyd isyinsulGtingedibksuibstitated vEih Gneato Keubstituents

wher ei ' e I

subst 1 e s B EPHIBLE B LS dfyioxycarbonyt, C1g
alkyl, and Cj1_¢ alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted

with one to five halogens,

(CH2)n-heteroaryl, wherein heteroaryl is unsubstituted or substituted with one to three
substituents independently selected from hydroxy, halogen, CO2H, C1.6
alkyloxycarbonyl, C1-6 alkyl, and C1-¢ alkoxy, wherein alkyl and alkoxy are
unsubstituted or substituted with one to five halogens,

(CH2)n-heterocyclyl, wherein heterocyclyl is unsubstituted or substituted with one to
three substituents independently selected from oxo, hydroxy, halogen, CO2H, C1-
6 alkyloxycarbonyl, C1-6 alkyl, and C1.¢ alkoxy, wherein alkyl and alkoxy are
unsubstituted or substituted with one to five halogens,

(CH2)p-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, CO2H, C1-6
alkyloxycarbonyl, C]-6 alkyl, and Cj-g alkoxy, wherein alkyl and alkoxy are
unsubstituted or substituted with one to five halogens,

(CH2);COOH,

(CH2)nCOOC g alkyl,

(CH2)nCONROR7, wherein RO and R7 are independently selected from the group
consisting of hydrogen, tetrazolyl, thiazolyl, (CH2)p-phenyl, (CH2)n-C3-6
cycloalkyl, and C1-6 alkyl, wherein alkyl is unsubstituted or substituted with one
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(CH2) n- het erocycl yl, wherein heterocyclyl is
unsubstituted or substituted with one to three

WG aegvidowent s i ndependent|y sel ected from oxo, PC/USIING/034924

hal ogen, CO2H, Cl- 25 6 al kyl oxycarbonyl, Ci1-6 al kyl,

and Cl-6 al koxy, wherein alkyl and al koxy are

unsubstituted or substituted with one to five

hal ogens, (CH2)n-C3-6 cycl oal kyl, wherein cycl oal kyl

is unsubstituted or substituted with one to three

subst i tafin subistitheps mstipéddend e bél@dt&ﬂfrf)ﬁﬂﬁldé@h ane droxy and wherein

O1- 6 aP B S e el B R s v o o e

unsu bsﬁ'fﬂi‘st}fl@@tsdfld@?zb@?ﬂﬂb’@tﬂé@ied\nfmm lmmegenohydreny, C1.-6 alkyl, and C1-6

?gﬁ?ﬁm%m 2 c&%k@f&%ggs%b t11:|unegigorg gﬁ%%lﬁl{tﬁlwuh one to five

sel ect 8al0EeRSN t he group consisting of hydrogen,
t et r azet WhereldRaz04 RY ’to%f@l'e@mﬂﬁhg Hﬂfogfi&%t@ WiiciPihay are attached

cycl oal k‘%‘h and Cé {?F wherein
unsubst? Tt Beierrydisging selscted fam pzegidime. pmq}@ne piperidine,
2004/ Oﬁﬂﬁﬁinﬁ@ﬂdﬁaﬂﬂl&lﬂ@%ﬁ%lﬂ smcf het€osy¢s trink YeiMstibstituted or

wher o Qo B 886 Otord ATt AR R DAY B hatogen,
subst i PM@TQEI% t-h abwd aflé Glie/el 07@0 aerainalfykand alkoxy are unsubstituted
' Pdepeeﬁﬁmsh&te%ﬁ!v Bﬁ@tofﬂr\%rﬂa ef?geaﬁﬂ hydr oxyl, kC 1-6

Wi P e SR P BTl vt o
h& ogegreppuindepeadaitly ssec@d drorY hztlomt, hﬁirgx\y,;ahd ey alkyl
ﬂ'@fl%%%‘i@&eﬁtog@PEE%%&%W@B%%Y? Sowbiine,

pyrrolidine, peri di ne, eraZ|ne and nor phol i ne

S N R

@éﬁ%‘hdently sel ect ed from haI ogen 10 hydroxy, Cl-6
ahygﬂo; and Cl-6 al koxy, wherein alkyl and al koxy are
unsubstituted or substituted wth one to five
h8f%gens; and wherein any nethyl ene (CH2) carbon atom
ihchBxys unsubstituted or substituted with one to two

| 1 . b
e ol R S
6156 3IkOH M@@@aﬂ@, alkw sampuiRgtuted ersgbgiswae mtithyonséd ve balogens,
f (O ),,eRORBUP consisting of hal ogen,

(CH2)p-CONROR7,

(CH2)p-OCONRGR7,

(CH2)3-SO2NROR7,

(CH2)n-SO2R9,

(CH2)p-NR8SO2RY,

(CH2),-NR8CONROR7,

(CH2)-NRSCORS,

(CH2)-NRSCO2RY,

(CH2),-COOH,

(CH2)p-COOCj _g alkyl,

(CH2)p-aryl, wherein aryl is unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, CO2H,

-5
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cyano, oxo, 20 hydroxy, Cl-6 al kyl, wherein alkyl is
unsubstituted or substituted with one to five

wha0oegers) Cl-6 al koxy, wherein al koxy is PCT/US2003/034924
unsubstituted or substituted with one to five
hal ogens, (CH2)n-NR6R7, (CH2)n-CONR6R7, 25
(CH2) n- OCONR6R7, (CH2) n- SO2NR6R7,  ( CH2) n- SO2R9,
(CH2) n- NRBSO2R9, (CH2) n- NRBCONR6R7, 30
(CH2) n- NRBCOR8, (CH2)n- NRBCO2R9, (CH2) n- COOH,
( CH2) n-CqORlkyfoxgtdfydnyl, (G hIkyRICH. 6 cydied gyl nan@r(Yi 6lafkoxy, wherein

unsubstituted orf substituted with one to five

subst i elkoherd alkexy #g @p@w@@:ﬁbﬁqd;pr%lp%l@tt@a witheae Fafivgealogens,
h)(dHQ)Whetéi@ﬁiﬂ wl&rM@hE@ﬁ?h/r)ﬂliﬁﬁh@bRﬁWeﬂJS?_ Suib3ti 3% #h one to three

on 6 cl oal
an d c1. Eyst%il(%x{’s in eégeenﬂ?sel%ﬁ%h? l(lj)%%?)kyo %Xlog?ré d‘dzH C1-6
unsubs tail‘tymxefdarb@nﬁéu(BSJﬁl allgl &2 wcydodhgl ad (E igelkoxy, wherein alkyl
hal o ens ter rei,n .hetero i S
unsu gst nd §koay JE ugl et 18?%(%/%1’05 u\f\nm?( H%g Ne IH} PR ?wé hafoens,

s d@élfzbn-b@ﬁﬁoqu Wdz»yb@%bbﬁwrycsw é%:wabww Ry gHbssiipted with one to
hal ogerﬂhre@%m@ilnsan hdl@-ylh?w@@é@ﬁeﬂ oxoCﬁycﬁoﬁi Fmdogen CO2H, C1-

o koxy oD Termathenis Graalsi: CoucyePakeh i Fit- Qo Wherein alkyl

five hahegrwsy are(dsistinhed 6 @@Mﬁhﬁéﬁ,mt’mﬁfe&b ﬂ‘lve halogens,
?Eﬁ%?cﬁgs%{}/ lﬁ@ﬁ%ﬁ&&h gg&l E)@rl% ﬁﬁ%ﬁgt thtd %1 shﬁlt@mlth one to

hydr oxyhreh am@gmntsmen@ﬂy s@eqqu;yrpmm@genmoxmes allyl, and

al kyl, L@?E QukoX G| IRk larkyR Bl kol Ak kRXbstiRATR sibsBikdt¥d with one

10 and oxy are unsubstituted or substituted with
one t o t¢ fivehplaeegens, (CH2) n- C3-6 cycl oal kyl, wherein
c ywaetlepdth kiyry miethylons (OHD) tatb@tatom ia WSk iuhstbegtuwdidr sobsitited with one

thg? ogegr%bﬁ;ﬁdg?e(@fds ﬂy %e?&%@ﬁe om gﬁla%e% (}:Iar%gcy,fz{ 8%1 4 alkyl

unsubstituted or substituted with one to five halogens;

each R9 is independently selected from the group consisting of tetrazolyl, thiazolyl, (CH2)n-
phenyl, (CH2)p-C3-6 cycloalkyl, and C1-¢ alkyl, wherein alkyl is unsubstituted or substituted

with one to five halogens and wherein phenyl and cycloalkyl are unsubstituted or substituted
with one to five substituents independently selected from halogen, hydroxy, C1-6 alkyl, and C1-6

alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one to five halogens, and
wherein any methylene (CH?2) carbon atom in R8 is unsubstituted or substituted with one to two

groups independently selected from halogen, hydroxy, and Cj.4 alkyl unsubstituted or

substituted with one to five halogens; and

each R8 is hydrogen or R9.
In one embodiment of the compounds of the present invention, the carbon atom marked

with an * has the stereochemical configuration as depicted in formula Ia:
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15

Cl1-6 al koxy, wherein al kyl and al koxy are
unsubstituted or substituted with one to five
whaienerrs) 15 wherein any nethyl ene (CH2) car bp@I/a8mn03/034924
in RS is unsubstituted or substituted with one to two
groups i ndependently selected from hal ogen, hydroxy,
and C1_4 al kyl unsubstituted or substituted with one
to five hal ogens; each RO is independently sel ected
fromthe group consisting of tetrazolyl, thiazolyl,
(CH2) n- 20 phenyl, (SCHZ) NRR3- @y cyckoal kyI and Cl1-6
al kyl, wherein alky is unsub It'liLZd or substltuted
ub

with one to five hal phenyl and
cycl oal kyl are unsu& nnut ed wth one
to five substituent Xl ected from
hal ogen, hydr oxy, ga 33| kyI and -6 al koxy,
wherein al kyl and al ko a znsubstituted or
substituted with one to f|ve al ogens, and wherein
1¥ nmet hyl ene %CHZ) carbon atomin R8 is unsubstituted
wheregy K3 idwydrassn oa Tpete: 8A¢ to two 25 groups i ndependently
sel ected from haI ogen, hydroxy, and Cl-4 al kyl
subst it ed substituted with one to five
W, X#; L{sl E ﬂeﬁ%a?fg‘eﬁfg?‘éegen or R9. In one
ehtmdassmftthw énﬂabémmnpﬁxha dempdurids ef freqeeseht inmareioh] tha carbon atom
ﬁ;‘ﬁ%d
attachg{'g)rlgoc Thes rgﬁ"’:; Fxg%t%hgg%gé@cg A conﬁggrah&? B der?ucfted in the
formujaglb: - 6 WO 2004/ 043940 PCT/ US2003/ 034924 R3 R2 0 RL ~
NH2 , R4 R3 (Ia) wherein R3 is h¥drogen or

fluorine; and W <, mpB, R, RR' and R4 are as
defi ned above. 5 Irll:{a cl ags of _thls enbodi nent of the

conmpounds of the pr | t e carbon atom
attached to R1 markg&; . **g}é

st ereochem cal confi >\ ted in the
formula Ib: RB R2 (gRL d\l**V\) IDNH2XXv ~ZyR p
4 (Ib)

wherein R3 is hydrogen or fluorine, and
W, X,Z, m, p, R1, R2, and R4 are as defined above.

In a second embodiment of the compounds of the present invention, mis 1 and pis 0 as
depicted in formula Ic:

R3 R® O =X

Iy
R4 ,\/ NH, X

R3

wherein R3 is hydrogen or fluorine, and
W, X, R1, R2, and R4 are as defined above.

A class of this embodiment encompasses compounds wherein the carbon atom marked
with an * and the carbon atom marked with an ** have the stereochemical configurations as

depicted in the formula Id:
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3 (Ib) wherein R3 is hydrogen or fluorine, and 10 W
X, Z, m p, RI, R2, and R4 are as defined above. In a
wG emangdoenbodi nent of the conpounds of the preRenUS2003/034924
invention, mis 1 and pis O as depicted in formnula
lc: RBRR ORL ,( RA N2 ~X R3(lc) wherein R3is
hydrogen or fluorine, and 15 W X, Rl, R2, and R4 are
as defined above. A class of this enbodi nment
enconpasses conpounds wherein the carbon at om mar ked
with an * and the carb?n at g meppked whth an ** have
t he stereochenical cof ' as epicted in the
formula 1d: -7 WD 2004 3/ 034924 R3 R2
OR N R4 NH2 L-x (1d) eral n W3 is hydrogen
or fluorine, and V%é ~B1¥ R2,NHad 'Rdyare as defined
above. In a subcla of tihjs class of the conpounds of
the present invention, RRIs ogen, W is CH2, and
Xis CH2, CHF or CF2. 5 1n a third enbodi nent of the

ngounds of the present |nveP Rl i s hydrogen, X
Wherql% arydragen onfhieang and &V.oXaR d%e%and BE arpas dedined pbryea

| @5 a BobdRRs ©F thiscIMssIof theAcoMpdulddof thSpfek&@) invention, R1 is hydrogen, W
1s CH2, and X is CH2, CHF or CF?.

In a third embodiment of the compounds of the present invention, R1 is hydrogen, X is

-~

CHF, and m and p are 0 as depicted in the formula Ie:

\/
3
T
wherein R3 is hydrogen or fluorine, and R2 and R4 are as defined above.
A class of this embodiment encompasses compounds wherein the carbon atom marked

with an * has the stereochemical configuration as depicted in the formula If:
R3
0
R* J/\\/
R3

wherein R3 is hydrogen or fluorine, and R2 and R4 are as defined above.
In a fourth embodiment of the compounds of the present invention, R1 is hydrogen, and
m and p are 1 as depicted in formula Ig:



wherein R3 is hydrogen or fluorine, and R2 and R4 are

as defined above. A class of this enbodi nent
wep@menprsces conmpounds wherein the carbon at onPCEDE®A3/034924

10 with an * has the stereochem cal configuration as

depicted in the formula If: RSRRR ON R4 .1~ NH F

R3 (If) wherein R3 is hydrogen or fluorine, and R2

and R4 are as defined above. In a fourth enbodi ment of

t he conpounds of the present invention, RL is

hydrogen, and mand p are k2as fepi ct ed in formila

lg: -8 WD 2004/ 04394(RPCT/ US20037 034924 R3 R2 0 NW

RA NH2 ~Z° X R3 (lQ) \R2 rogen or
and R4 at;e as defi ned above.

fluorine; and W X, Z|

A class of this e enddiipa EsXcon'pounds
wherein the carbo atom rked 5 wifth an * has the

st ereochemni cal configurafion as depicted in the
formula lh: RB R2 0 NW R4 NHE2)Z - R3 (1h) wherein R3

Is hydrogen or fluorine, and W X, Z, R2, and R4 are

herc®$RAGS 1y géﬁt@\fﬁ d.n,a subcl ass of this cl ass, Wand
e C‘ﬁgg Orm nor CF2. In a fifth enbodi nent

W, Xé iﬁ@%‘ﬁﬁ@@ﬁ&@ “E*ﬁd 3bR¥e-present invention, 10 R2 is
sal dadsed tfﬁlﬁ eﬂibb&iﬁlegt’ &kt@rn‘p@ﬁ&) &mﬁtﬁmdi wﬁéreﬁl @k k¥bon atom marked

with HE I EribyneriEE St%ri%te%%s e Bl om "

hal ogen or hydr oxy, R

RS
oy
RJ;\/ Nk, L X
R3
(ih)

wherein R3 is hydrogen or fluorine, and W, X, Z, R2, and R4 are as defined above.
In a subclass of this class, W and Z are CHp and X is CHF or CF2.
In a fifth embodiment of the cdmpounds of the present invention,
10 R2is selected from the group consisting of
C1-6 alkyl, wherein alkyl is unsubstituted or substituted with one to five substituents

independently selected from halogen or hydroxy,
C2-6 alkenyl, wherein alkenyl is unsubstituted or substituted with one to five substituents

independently selected from halogen or hydroxy,

15 (CH2)p-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, CO2H, C1-6
alkyloxycarbonyl, C1.¢ alkyl, and C] .6 alkoxy, wherein alkyl and alkoxy are
unsubstituted or substituted with one to five halogens,

(CH2)nCOOH,

20 (CH2)HCOOC1 g alkyl,

(CH2),CONROR7, wherein RO and R7 are independently selected from the group
consisting of hydrogen, tetrazolyl, thiazolyl, (CH2)n-phenyl, (CH2)n-C3-6
cycloalkyl, and Cq_¢ alkyl, wherein alkyl is unsubstituted or substituted with one

to five substituents independently selected from halogen and hydroxy and wherein

-9
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C2-6 al kenyl, wherein al kenyl is unsubstituted or
substituted with one to five substituents

w0 pabeperrdent | y sel ected from hal ogen or hydr oxBRCT/LS2003/034924

(CH2) n-C3-6 cycl oal kyl, wherein cycloal kyl is
unsubstituted or substituted with one to three
substituents i ndependently sel ected from hal ogen,
hydroxy, CO2H, d -6 al kyl oxycarbonyl, Cl-6 al kyl, and
Cl-6 al koxy, wherein al kyl and al koxy are
unsubstphbii@dd eycledliod tatd wHs@bstithttd oPaBstittddi wieh one to five

hal oge / -

(CH2) n%@iﬁt&é‘%@ ihbiont e%%@%?%?ﬁd@%%ﬁ%% Stlrg alivl, and C1.-6
sel ect etkdxiypwhérbia adjryd apd alkoxs ars tunsghstfutdayarsobpeiyted with one to five
tetr az%ll? I enst,hi azolyl, (CH2)n-phenyl, (CH2)n-C3-6

cycl oal ng, and Cl1-6_al kyl, wherein alkyl is

unsubstariwheesin B agdiBttpgathasavithi tha nisragen aionf fowehich they are attached
substi t ' : f {0 : :

Py ox e B s PhnlAas BieRin,

PCT/ US2OP3345%4 @Q‘ﬁmoﬁﬂ’éﬁw Wé‘ﬁ@”biﬁé‘i B‘%Wll@ﬂj}’dlé g is unsubstituted or

unsubstsubstiterdd Gfithnb s fivesuedtitvehtd ineeddent]y ¥eected from halogen,

substi t i y : :
Ut RS, CLUERIEE) g 36LR LA UL ALOERy v
and al looxybstitgedwgblose id fiveelthlegens;apdt i t ut ed with one

t QvHekdiB an} RleBYRMS (CHPEa¥BILLBIIn R 18 0HsuBEi{uRAV RBFstituted with one

wi.th the nitrogen atomto ich they are attached
i Ry Brhupb ey o Raltfost PalgBer SR Btand ied aky
pylhﬁlﬂis'tiditélﬁ%r dﬁbfiﬁﬁﬂeﬁihﬂtﬁlgone% 2513 _ﬁabg&s. gn?_ {m{ I030| i ne
erein saj rocyclic ring i ubstituted. or .
O B e R S % bRy I R W0, R2 s selecte

from thedepencmsistiyg sl ect ed from hal ogen, hydroxy, Cl1-6

aldﬁX% alk3N Helei® aRy KM sub i@kl cg' s\?\}%ﬁ%ﬁteﬁmh% O evcagtﬁ)stituents

unsubstituted 10 or substitute one to fiv

hal ogersdepandenilyie¢lested &g habagey loe hpdroX¥2) car bon at om
| ITHR2 O35 tyesasisti tuted or substituted with one to two
ar ou(%% i ndependent|ly sel ected from hal ogen, hydroxy,

a4 al Kyl unsubstituted or substituted with one
t 6P0Ce.grdkydgens. In a class of this enbodi ment of the

th t_inyent | ' lected 15 .
? Wﬁggg‘géﬁﬁm %ﬁ:ﬁﬂqllg e%%ﬂ_ée%ﬁgﬁ‘géﬁt%?g &‘ﬁg}rtgg ﬁl‘eOélP psisting of
i s unsdbydragenttelerzolyl dhisselyt (CEDnwphenylo (et n-E3-6eycloalkyl, and C1-6
bt SR SherdAARRE ANt R el B8 TG O ubstinens

hydr oxy,
independently selected from halogen and hydroxy and wherein phenyl and

cycloalkyl are unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, C1-6 alkyl, and C1-¢ alkoxy,
wherein alkyl and alkoxy are unsubstituted or substituted with one to five
halogens;

or wherein RO and R7 together with the nitrogen atom to which they are attached
form a heterocyclic ring selected from azetidine, pyrrolidine, piperidine,
piperazine, and morpholine wherein said heterocyclic ring is unsubstituted or
substituted with one to five substituents independently selected from halogen,
hydroxy, C]-6 alkyl, and C1-¢ alkoxy, wherein alkyl and alkoxy are unsubstituted

or substituted with one to five halogens.

-10 -
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COOH, 20 COOC 1-6 al kyl, CONR6R7, wherein R6 and R7
are i ndependently selected fromthe group consisting
wo@Rooskyxmogen, tetrazolyl, thiazolyl, (CH2)n-pPenyk2003/034924
(CH2) n-C3-6 cycl oal kyl, and Cl1-6 al kyl, wherein al kyl
IS unsubstituted or substituted with one to five
substituents independently selected from hal ogen and
hydroxy and wherei n phenyl and 25 cycl oal kyl are
unsubstituted or substituted with one to five
shgith e®atSnent S@BP predemtihyentich eadodthabied BOMBOH@MBRF structural
fbnnu%ﬁgroxy ClL 6 alkyl, and Cl-6 al koxy, wherein alkyl
al koxy are unsubstituted or substituted with one
to five hal ogens; or mhereua R6 and R7 together with
the nitrogen atomto which RheyOare attached 30 form
a heterocyclic ring selecteg pm azet i di ne,
pyrrolidine, piperidi [ -razNﬁéTMdi nor phol i ne
wherei n said heteroc g ringyis unsgpstltuted or
substituted with ghe De“five substigliéht s
i ndependently sel ected from hal ogen, " hydroxy, Cl 6
al kyl, and Cl-6 al koxy, wher €l al kyl and al koxy are
unsubstituted or substituted with one to five
wherelnaXog€hls, S TBFWD @04/ 043940 PCT/ US2003/ 034924 A
VVamfZé&J&ﬁﬂHﬁE &E@ﬁ$f§ﬂ?nﬁﬂpr&ﬁ§§¥ i nventi on enconpasses

npounds o str for aTi: R ORM NH2 ~Z~
R4 is ];me)(yl heieyoaryharhetenockciyl, Witdpgin PherGHheteovar@fand letabayutlyl Are
unsubifitcB 3 Euqsﬂg&&ie\ﬂﬁl? Bhd % tﬁé’é ’R%stltﬁémgz Ra i's phenyl,
5 roary erocyc erer n phenyl,
R m%ﬁ&%ﬁ%@@@ﬁm§&ﬁ@?ﬁ@ﬁ@ﬂ@%?ﬁlyI are unsubstituted or
spRaftuted with one to three RS substituents; R2 is
se ected fromthe group consisting of: nethyl 10

Ey CH2- cycl opropyl ,
2- cyclopropyl

COOH,
COOMze,
COOQEt,

CONHMe,
CONMey,

CONHoy,

CONHE,

CONMeCH,Ph,
pyrrolidin-1-ylcarbonyl,
azetidin-1-ylcarbonyl,
3-fluoroazetidin-1-ylcarbonyl,
morpholin-4-ylcarbonyl, and
[(tetrazol-5-yl)amino]carbonyl; and

each R5 is independently selected from the group consisting of:
halogen,
cyano,
0x0,

hydroxy,
-11 -
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COOH, COOwve, COCEt, 15 CONHwe, CONMe2, CONH2,
CONHEt, CONMeCH2Ph, 20 pyrrolidin-1-ylcarbonyl, az

wW@Ri04M439m0 - 1-yl ¢ arb on yl, PCT/US2003/034924

3-fluoroazetidin-1-yl car bonyl,

nmor phol i n- 4-yl carbonyl, and

[(tetrazol -5-yl)am no] carbonyl; and 25 each R5 is

i ndependently selected fromthe group consisting of:

hal ogen, cyano, oxo, 30 hydroxy, -11 WD 2004/ 043940
PCH_§/SRON 34 Alty] iChnubatitaied,or whigtiaited @itk Yhe tfive halogens,

Egﬁgg %f#'gwt dg%g 35?(5%?( i;ll} Utlgsslg;l/tw%& cgq ﬁ%ﬁ%hﬁggfv&i%eone to five halogens,

ungfirsti tuted or substituted with one to five
h%ﬁ@ﬁ NR6R7, CONR6R7, 5 OCONR6R7, SOZ2NR6R7,

S , K|R8802R9, NRSBCONRG6R7, 10 NRBCOR8, NR8CCOZR9,
OCONROR7,

SOPNROR7,

SO2R9Y,

NR8SO2R9Y,

NRSCONROR7,

NRSCORS,

NRSCO2RY,

COOH,

COOCj._g alkyl,

aryl, wherein aryl is unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, CO2H, C1-¢ alkyloxycarbonyl,
C1-6 alkyl, and Cj.6 alkoxy, wherein alkyl and alkoxy are unsubstituted or
substituted with one to five halogens,

heteroaryl, wherein heteroaryl is unsubstituted or substituted with one to three
substituents independently selected from hydroxy, halogen, CO2H,

C1-6 alkyloxycarbonyl, C1-6 alkyl, and Cj.¢ alkoxy, wherein alkyl and alkoxy
are unsubstituted or substituted with one to five halogens,

heterocyclyl, wherein heterocyclyl is unsubstituted or substituted with one to three
substituents independently selected from oxo, hydroxy, halogen, CO2H, C1-6

alkyloxycarbonyl, C1-6 alkyl, and C]-6 alkoxy, wherein alkyl and alkoxy are
unsubstituted or substituted with one to five halogens, and

(CH2)n-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, Ci_¢ alkyl, and
C1-6 alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one
to five halogens.

In a class of this embodiment, each RS is independently selected from the group

consisting of:

halogen,

cyano,

0Xo,

C1-6 alkyl, wherein alkyl is unsubstituted or substituted with one to five halogens,

-12-
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COOH, COOC1l-6 al kyl, aryl, wherein aryl is
unsubstituted or substituted with one to five

wGaaimshiowent s 15 i ndependently sel ected from hedDys2903/034924

hydr oxy, CO2H, Cl-6 al kyl oxycarbonyl, Cl1-6 alkyl, and
Cl1-6 al koxy, wherein al kyl and al koxy are

unsubstituted or substituted with one to five

hal ogens, heteroaryl, wherein heteroaryl is

unsubstituted or substituted with one to three

s s ikuey)twheldid elexy BrinkybssiedieTomdbitteet Rl heto five halogens

h CO2H, 20 Cl-6 al kyl oxycarbonyl, Cl-6 alkyl,
a%q%ig%lal koxy, wherein al kyl and al koxy are
uNRAOR8 Ut ed or substituted with one to five

haf s, heterocyclyl, wherein heterocyclyl is
unsypsfituted or substituted with one to three

S SQakeht s | ndependent |y sel ected from oxo, hydroxy,
h@@@ﬁn, CO2H, Cl-6 al kyl oxycarbonyl, C1-6 al kyl, and
C#CS @I koaifj]%/ wherei n al kyl and al koxy are 25
unStB s oA

'"d or substituted with one to five

cyet bal ot s bt Torad op Set R e e
Chree. SUpHeT AT shia Rt MRy, flpstn 2t C1%
\I;]mal og_eﬁl,k}'h};dqli@h%gl,@lL%G abliyk yind CanglalkGXy, @fagdimxﬂ(yl and alkoxy are
erei n ! are unsupstituted or
s % bst i tﬂ ﬂ;gléjaé{tvlﬁtet% hﬁ%Stﬁéd W@i’;ﬁgq g‘éeefﬁ?g(?ge"oqé 3 a class
oheterficgclghihdicinehgtcroe iRBnsubstitnide pe substitutad with end wdhree
from t BebstitRHR indepandcntly Reetbd fioRl BGSAydrofy, dAReen, P H, Cl-6
35 Cl- 6, al kyl,. wherein alkyl .is unsubstitLute 0{
subst | FH%YLO&)§W?WYE@“§ 3ﬂ(fy:l<’\?8d ﬁér@azﬁ’g‘/; whe g/uﬁy and alkoxy are
2|084/ Oﬁa%@utafég/dﬂ@m ag:@(séq&%ne folfife w@ﬁxh wherei n
al koxy.i s ynsubstitute .substituted With one to
five hif BEURLEESS 5 ﬁ%ﬁs%%@@? frogy BIREroURCNYRE R PR,
Caédhyorophenyl, ‘
2,4-difluorophenyl,

b

3,4-difluorophenyl,

2-chlorophenyl,

2-fluorophenyl,

3—(methylsu1f6ny1)phenyl,
3-(ethoxycarbonyl)phenyl,

3-carboxyphenyl,

3-(aminocarbonyl)phenyl,
3-[(tert-butylamino)carbonyl]phenyl,
3-[(phenylamino)carbonyl]phenyl,
3-[(thiazol-2-ylamino)carbonyl]phenyl,
3-[(tetrazol-5-ylamino)carbonyl]phenyl,
3-[[(trifluoromethyl)sulfonyllamino]phenyl,
3-(tetrazol-5-yl)phenyl,
4-fluoro-3-(tetrazol-5-yl)phenyl,
2-fluoro-5-(tetrazol-5-yl)phenyl,
3-(5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-yl)phenyl,
4-fluoro-3-(5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-yl)phenyl,

-13-
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COCC1-6 al kyl, heteroaryl, wherein heteroaryl is
unsubstituted or substituted with one to three

WG aegvidowent s i ndependent|y sel ected from hydrBPXypS2003/034924

hal ogen, CO2H, Cl-6 10 al kyl oxycar bonyl, Cl-6 al kyl,
and Cl-6 al koxy, wherein alkyl and al koxy are
unsubstituted or substituted with one to five
hal ogens, and heterocyclyl, wherein heterocyclyl is
unsubstituted or substituted with one to three

ﬁ@@éﬁw@ﬂ@ﬁ&%@ﬁ%d&ﬁ&%@%ﬂ)@ﬁ%@lﬂ, }‘ r ogloéo, | Eyldr 0><yEJI
en, 2 rbonyl , -6 al kyl, an
C?”%g%%%g@%h%%ig? kzgf Oq%ﬁ%aheﬂgxy are 15
urss{ibd4-okadiexbl-Aryliphbsyli t uted with one to five

hal_ SR PY: ass of this class; R4 is selected
f?jo%%ﬁzna&?gﬁﬁl)ﬁ%@’spi ng of: 4-fluorophenyl,

2, Mixditfiflywpopthehyl.2.4-tdazpl- G fliphendphenyl , 20

240 QrORPEIML triao1{d-yigseRREeNy |,
3 Qe,t A Y omardl ,91 3. (et hoxycar bonyl ) phenyl ,
3-Ry5¢ lphenyl , 25 3-(am nocar bonyl ) phenyl

3-d-flbs@bipylidiny3-g1yi no) car bonyl ] phenyl,

3- enyl ami n ar bonyl ] phenyl ,

3-6{'%‘?&50 gpa'p@?%)ygm no) car bonyl ] phenyl ,

3-G-¢rcel HatiidedpyyidanBryd) car bonyl ] phenyl, 30

3-1 b nkyl-b oW ar T f.onyl 1 am no] phenyl ,

3 (Tet P e ol é?ﬁ,?ﬁh Nohppuheyt

4- Y ¢th¥rome-d oedibydropysliy Bypheny | |

2-3-bregioot-Aretty®bL 0] 62t} dpyaaML3-y1, 3- ( 5- 0x0- 4,

5-.d|.ci1%d[)lo- g oxafli azol - 3-yl ) phenyl, 35

4 'FYGEP o34 PEIBRe2 4 5- di hydr o- 1, 2, 4- axadi azol - 3-yl ) phe

ny{ll,2,4]trib3ol0{@, 2004 +d#36 40 PCT/ US2003/ 034924

3-{ RrfisQothetiy A Y Hatnsu s syadhag gl - 2-v1) phenyl,
3-0x0-2,3-dihydro[1,2 4]triazolo[4,3-a]pyridin-6-yl,
2-methyl-3-0x0-2,3-dihydro[1,2,4]triazolo[4,3-a]pyridin-6-yl,
4-aminoquinazolin-6-yl,
2-(acetylamino)imidazo[1,2-a]pyridin-6-yl, -
3-aminoimidazo[1,2-a]pyridin-6-yl,
3-carboxypyrazolo[1,5-a]pyridin-5-yl,
5-bromo-6-ox0-1,6-dihydropyridin-3-yl,
[1,2,4]triazolo[1,5-a]pyridin-6-yl,
[1,2,4]triazolo[1,5-a]pyridin-7-yl, and
pyrazolo[1,5-alpyrimidin-5-yl.

Another class of this embodiment encompasses compounds of the structural Ij:

2.0

Illlm

N\

W
- NH, fo

)

R2 is selected from the group consisting of:

methyl,
14 -
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3-(5 -oxo0-4, 5-dihydro-1 H1,2,4-triazol-3-yl)phenyl,
3-(1, 3, 4- oxadi azol - 2-yl ) phenyl

w®@2(01/023946 t ri azol - 3-yl ) phenyl, 5 PCT/US2003/034924

3-[5-(trifluoronmethyl)-1,2,4-triazol-3-yl)phenyl,
3-(5-ethoxy-1,2,4-triazol -3-yl)phenyl, pyridin-3-yl,
6-fluoro-pyridin-3-yl, 6-nmethoxypyridin-3-yl, 10
6- oxo0- 1, 6-di hydropyri di n- 3-yl,
1- net hyl - 6- oxo- 1, 6- di hydr opyri di n- 3-yl ,
ledtyhyl - 6- oxo- 1, 6-di hydropyridin-3-yl, 5-brono- |

qgk?&ki T -1, 6-di hydropyridin-3- yI i mdazo |
1, 2-alpyri din-6-yl, 15
[£KZJH}tr|azolo[4 3- a] pyridin-6-yl,
S(ﬁyﬁ luoronethyl) [ 1,2,4]triazolo

pyridin-6-yl,

SCX%EEQ 3-di hydro[ 1, 2,4]triazol o[ 4, 3-a] pyri di n-6-yl ,
2gotayie; 3- oxo- 2, 3-di hydr o]
1 I azol o[ 4, 3-a] pyri di n-6-yl,
4F§§§%%%U|nazolln 6-yl, 20
2 CQMH2.y| ani no)i m dazo[ 1, 2- a] pyri di n-6-yl ,
Btﬁﬁhgg i mdazo[ 1,2-a]pyridin-6-yl,

Cgﬁ@#ﬁéépéﬁa20|o[ 1, 5-a] pyridin-5-yl,

20%0- 1, 6 dihydropyridin 3-yl, [1
%yﬁ&)l‘idlhqzﬁ&ﬁ’{)o 15-apyridin-6-yl, 25
triazol o['l, 5-a] pyri di n-7- yI and

p??eélii& bivicashogylyrini din-5-yl . Another class of this

eﬂhnﬁmﬂaaﬁmﬁnpﬂa@@§§ﬁs conpounds of the structural 1j:
i) R2is selected fromthe

0&1859‘?/1&?%%&%0?“ 30" met hyl

[(tetrazol -5-yl)amino]carbonyl; and

R4 is selected from the group consisting of

4-fluorophenyl,

2,4-difluorophenyl,

3,4-difluorophenyl,

2-chlorophenyl,

2-fluorophenyl,

3-(methylsulfonyl)phenyl,
3-(ethoxycarbonyl)phenyl,
3-carboxyphenyl,

3-(aminocarbonyl)phenyl,
3-[(tert-butylamino)carbonyl]phenyl,
3-[(phenylamino)carbonyl]phenyl,
3-[(thiazol-2-ylamino)carbonyl]phenyl,
3-[(tetrazol-5-ylamino)carbonyl]phenyl,
3-[[(trifluoromethyl)sulfonyl]amino]phenyl,
3-(tetrazol-5-yl)phenyl,
4-fluoro-3-(tetrazol-5-yl)phenyl,
2-fluoro-5-(tetrazol-5-yl)phenyl,
3-(5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-yl)phenyl,
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-14 WO 2004/ 043940 PCT/ US2003/ 034924 et hyl,
CH2- cycl opropyl, COOH, COOMe, 5 COCEt, CONHWE,

WEONMe23940 CONH2, CONHEt, 10 CONMeCH2Ph, pyr rpCT/ub2e03/034924

-yl carbonyl, azetidin-1-ylcarbonyl,
3-fluoroazetidin-1-yl carbonyl,

nor phol i n-4-yl carbonyl, and 15

[(tetrazol -5-yl)am no]carbonyl; and R4 is sel ected
fromthe group consisting of 4-fluorophenyl,

2 Mﬂmbmlwﬁpmme,ﬁyiihy&@l& 44oﬂﬁdﬁdeBq@)lpﬁémﬂ,, :

30{?19(?’{10? ?/Il)% %lo}gé) 1 Ogg%lph I3?’ycar bonyl ) phenyl ,
253 @-@m“béwlm@e@\#ff 1 23~t(1am1{$eyihrhboyiyl ) phenyl ,
T 1%&%?%%@6% égﬁ%ﬁﬂ;mﬁle]nsrenyls- [(thi azol-2-yl

LuzazebApipppényl , 30
3 1 (3 @lifl ek emefy wtla@unﬁhm F:‘iﬁl:ﬂ phenyl,
3 3[f5(et{1cl)>{yl 910 J5hanylTam ol phenyl
pyridin-3-yl,

6-fluoro-pyridin-3-yl,

6-methoxypyridin-3-yl,

6-0x0-1,6-dihydropyridin-3-yl,

1-methyl-6-ox0-1,6-dihydropyridin-3-yl,

1-ethyl-6-0x0-1,6-dihydropyridin-3-yl,
5-bromo-1-methyl-6-ox0-1,6-dihydropyridin-3-yl,
imidazo[1,2-a]pyridin-6-yl,

[1,2,4]triazolo[4,3-a]pyridin-6-yl,

3-(trifluoromethyl)[1,2,4}triazolo[4,3-a]pyridin-6-yl,

3-0x0-2,3-dihydro[1,2,4]triazolo[4,3-a]pyridin-6-yl,
2-methyl-3-0x0-2,3-dihydro[1,2,4]triazolo[4,3-a]pyridin-6-y1,
4-aminoquinazolin-6-yl,
2-(acetylamino)imidazo[1,2-a]pyridin-6-yl,
3-aminoimidazo[1,2-a]pyridin-6-yl,
3-carboxypyrazolo[1,5-a]pyridin-5-yl,
5-bromo-6-o0x0-1,6-dihydropyridin-3-yl,

[1,2,4]triazolo[1,5-a]pyridin-6-yl,

[1,2,4]triazolo[1,5-a]pyridin-7-yl, and

pyrazolo[1,5-alpyrimidin-5-yl.

In a subclass of this class, W is CH2 and X is CHF or CF».

Hlustrative, but nonlimiting examples, of compounds of the present invention that are |
useful as dipeptidyl peptidase-IV inhibitors are the following:
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3-(tetrazol -5-yl) phenyl,

4-fluoro-3-(tetrazol -5-yl) phenyl,
wQ@2do0e3990 5- (t etrazol - 5-yl ) phenyl, 35 PCT/US2003/034924

3- (5-0x0- 4, 5-di hydro- 1, 2, 4- oxadi azol - 3-yl ) phenyl, -15

WD 2004/ 043940 PCT/ US2003/ 034924

4-f 1l uoro- 3-(5-o0xo-4, 5-di hydro-1, 2, 4- oxadi azol - 3-yl ) phe
y
0- 4, 5-di hydro- 1, 3, 4- oxadi azol - 2-yl ) phenyl ,
0- 4, 5-di hydr o- 1H-1Mng¢;)Oazol 3-yl) phenyl
4- oxad|azol 2-yl ) phenyl, O
4-triazol -3-yl)ph
rifluoromethyl)-1,

thoxy-1, 2,4-t
7

uor o- pyrldln 3

o- 1, 6-di hydr op F

1- net hyl - 6- oxo- Iz 6- ¥ ydropyrldln 3-yl, 1

-et hyl - 6-oxo-1, 6-di hydropyridin-3 -yl, 5-brono- |
- met hyl - 6- oxo- 1, 6-di hydropyridin-3-yl, 15

i m dazo[ 1, 2-a] pyri di n-6-yMe 4]triazolo

[4,3-a] pyridin-6-yl, 3- (trlfluﬁ?o Bt hyl) [
1,2,4]triazolo [4, 3-a]py I

3- ox0- 2, 3-di hydro[ 1, 2, 4] t i ?Tf}gidin-G-yl,
NH
-6-yl, %0

2- met hyl - 3- oxo- 2, 3-di_hyds
1,2,4]triazol o[ 4, 3f yT i

4- an1nqu|nazoI|n-h 2- (acetylan1no)in1dazo [

1, 2-a] pyri di n- 6-F -am noi mdazo [ 1, 2-4a]
pyridin-6-yl, 3- carboxypyrazolo[ 1,5-a] pyridin-5-yl,
5- br ono- 6- oxo0- 1, 6-di hydropyri din-3-yl, 25

[1, 2, 4]tr|azolo[1 5- a]peréang;yD [1 ,2,4]triazolo
[ 1, 5 alpyridin-7-yl, and . z

X
X
t BFyN] phenyl ,

yl) pqany! yridin-3-yl,
nethoxﬁpyrlﬂln 3-yl,

0
0
3,
2,
(
c

nyl ,

3-(5-
3-(5-
3-(1,
3-(1,
3-[5-
3- (5-
6-fl

6- oXx
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pyrazol o[ 1,5-a] pyrimdin-5-yl. In a subclass of this

class, Wis CH2 and X is CHF or CF2. 30 Illustrative,
wheio4iemo m ti ng exanpl es, of conpounds of theP@r/ES®NE/034924

invention that are useful as dipeptidyl peptidase-IV

inhibitors are the followng: -16 WO 2004/ 043940

PCT/ US2003/ 034924 . Me2NO ON NH F F M2NO O NH 2

MHN--,,,-.00 NH 2 / FFM2NON \ I / N2 F F

M O\ F ONS5 M -17 WD 2004/ 043940

PCT/ US2003/ 034924 Me ONH Q 2M& O
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NNNMONQ 2F NNNM i M" NOON L:) NN
NH2 F <I F NM i MMNOO N NH2 NNF -18 WO
wWQOm403B93040 PCT/ US2003/ 034924 Me i Me' N-O CPCTMESINBIR034924

NF N M

and

5  orapharmaceutically acceptable salt thereof.

As used herein the following definitions are applicable.

"Alkyl", as well as other groups having the prefix "alk", such as alkoxy and alkanoyl,
means carbon chains which may be linear or branched, and combinations thereof, unless the
carbon chain is defined otherwise. Examples of alkyl groups include methyl, ethyl, propyl,
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i MB'-NFNOON NHMNMN2 ~NM i MN-TOON-~ NH

/I N N2F Nand M i H NCOOIS5 or a
w@basoeveut i cal |y acceptable salt thereof. As PGEUS2003/034924

herein the follow ng definitions are applicable.

"Al kyl", as well as other groups having the prefix

"al k", such as al koxy and al kanoyl, neans carbon

chai ns which may be |inear or branched, and

conbi nations thereof, unless the carbon chain is

isoproiefl i buey @bh@{dl\ﬂeﬁ&)utﬁ)@ﬁ'ﬁ}ﬂ aexof hep bctQI QU@}& dndché!HRe. Where the

spemfg«g&_r b 6%%?%1115)26%{ %IVﬂsegmt % \@Qb ?&4{ aléfyl also includes

cyclogldspik groupsy bnd pembiyhtion edi Yihcar loe btaylbhed@dltw Icham@dfmhbmahdzlth cycloalkyl
structufe®. Wik no%ﬁﬁ&rbh@arb&pﬁ&nfs '1@@(391%@@9@ %fls fﬁ?crnkag@ at oms

permts e.g., fromC3-10, teterma al so
i nElvelealkyl'dy & peupiiallgi eupEIcarsrisat Aol n@nbpmbc oifng having a

spemfxéd“ﬁﬁﬁb&bf ARBE BRthsa |E‘5<an€\hfé§ aF @?cl&e@% nﬂﬂﬁide gk Brorgyl C\O/clobutyl

oal k struyctur no_ nu
cye IOP%“%%‘p@ﬁ%eézﬂl cyslohspid yrlpasednd theligge IAoCa)’IC fleyl proug generally is
monoswttlﬁ:einld:sfs sﬁtdd)dth@ﬁtbeﬁ@@rﬁl%al&ylig’buﬁs’:\éx@ Gatﬁﬁfdﬁ(iﬁ)%éls bthefW € defined.

o f C gxfrr? lé&i |r%f1813q8 étr%blgtl 068)}28165?(9 q?é/k?lg%fi E)%aggnumber of carbon
atom%ii@f?lélﬁéﬁ% G { 1@%%@%@%3/@3}@%\@& |this éwémxmthom@/leo)
eﬂxmghgoﬁbﬁﬁqcécgycloalkyI group generally is

The term “alkylthio” refers to straight or branched chain alkylsulfides of the number of
carbon atoms specified (e.g., C1-6 alkylthio), or any number within this range [i.e., methylthio
(MeS-), ethylthio, isopropylthio, etc.].

The term “alkylamino” refers to straight or branched alkylamines of the number of carbon
atoms specified (e.g., C1-6 alkylamino), or any number within this range [i.e., methylamino,
ethylamino, isopropylamino, t-butylamino, etc.].

The term “alkylsulfonyl” refers to straight or branched chain alkylsulfones of the number
of carbon atoms specified (e.g., C1-6 alkylsulfonyl), or any number within this range [i.e.,
methylsulfonyl (MeSO2-), ethylsulfonyl, isopropylsulfonyl, etc.].

The term “alkyloxycarbonyl” refers to straight or branched chain esters of a carboxylic
acid derivative of the present invention of the number of carbon atoms specified (e.g., C1-6
alkyloxycarbonyl), or any number within this range [i.e., methyloxycarbonyl (MeOCO-),
ethyloxycarbonyl, or butyloxycarbonyl].

"Aryl" means a mono- or polycyclic aromatic ring system containing carbon ring atoms.
The preferred aryls are monocyclic or bicyclic 6-10 membered aromatic ring systems. Phenyl
and naphthyl are preferred aryls. The most preferred aryl is phenyl.

“Heterocycle” and "heterocyclyl” refer to saturated or unsaturated non-aromatic rings or
ring systems containing at least one heteroatom selected from O, S and N, further including the
oxidized forms of sulfur, namely SO and SO,. Examples of heterocycles include tetrahydrofuran
(THF), dihydrofuran, 1,4-dioxane, morpholine, 1,4-dithiane, piperazine, piperidine, 1,3-
dioxolane, imidazolidine, imidazoline, pyrroline, pyrrolidine, tetrahydropyran, dihydropyran,
oxathiolane, dithiolane, 1,3-dioxane, 1,3-dithiane, oxathiane, thiomorpholine, and the like.

"Heteroaryl" means an aromatic or partially aromatic heterocycle that contains at least
one ring heteroatom selected from O, S and N. Heteroaryls also include heteroaryls fused to
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nonocyclic unless stated ot herw se. Cycl oal kyl groups
are saturated unless otherw se defined. The term
WO 20003940 refers to strai ght or branched chai nPCT/US2003/034924

al koxi des of the nunber of carbon 10 atons specified
(e.g., Cl1-6 al koxy), or any nunber within this range
[i.e., methoxy (MeO ), ethoxy, isopropoxy, etc.]. The
term"al kylthio" refers to straight or branched chain
al kyl sul fi des of the nunber of carbon atons specified:

other kimdg of rif3s, Suchl alsyif}tlsh icp)loallyls any hétedogdlesthittir@inétbirématic. Examples

of het&%gng? gﬁoup? }]nc% 9%05 1%21% {QgWZogﬂWFWyA@yqd&y&?s <0x0-(1H)-

pyridipy! (chydrcgzlytpy@ﬂlrb'i)awcazelyl dl, k$Hoandinasdylof 3tdhexadisrbbt, thibdiazolyl,
thlazo?ﬁ;ﬁﬂﬁazo?};l oﬁﬁz ?le fét{z}&&l?l 6§ Qt azGér] Qh%hfly{}ﬁm-‘ﬂ?%fl pYkazinyl,

benmwmlﬁ@woxm&é;@wtﬁw% bpnzmhlgqhazﬁlyiodlhEerbqnzoﬂUr@yl indolinyl,
pyndatzﬁfymm@deWI Ssdihemyl dlhfr%ﬁér%oﬂf?ergfi rlﬁdlcgﬁiny@ rcnglroﬁﬂﬂggﬁ’thalazmyl

e e A
isobenaytfhianyl, bérmimalagely], ber&ofmﬂﬁ&l,l%h@’thﬁbhw qtﬂMbly( Ve )soqumolyl
ane Bl Ay R BB oS it 5

alpyrigiai. rﬁléé%/@ragolgi[lé tdaymrbxyll, Poxoddd-terdexizoltlj 4rex@BHduanazolinyl, 3-
1 e f
oxo-[ B2 awiﬁzoldﬂl 8Ny ﬂﬁa}ﬁdlﬁﬁ e %HP’g gzﬁmyﬁd} g& %0 [1,3,4]-3H-

oxadl%%ﬁg,e%—ow tII%' ﬁgydfpsz&gﬁ]&ézc[lyl & oxoﬁ‘;_é[ APy ey IWazolyl and the
like. KddHXdrboyclyl efidiydtersiGRERRAPY ring® indHhY b)@l@hﬁs&foﬂ%ﬂﬁhé frodP3-15 atoms

neans ,a, no- or pol ycyclic aromatic ring
aremd@&'%/d frﬁ gl " carbon ring atons. The preferred

Iylalsgaf efeﬁ@moﬂuohn@ chtortnie cyromiiee £hrdi6dinenmBhlogide and fluorine are

generaﬁlf)g?@i‘eh@d r Ffﬂlg YR r (%l-?éay\l/l?enatﬂg 85&%?&-{ hyd su%rs]tltuteld on an alkyl or
alkoxf%gkégﬁ@a%gﬁﬁgﬁé ocycl yIer r (reef er to saturated or

U[Fﬁ@t:cb&ﬁﬁ&ﬁﬂs BO1he P ERih ferftioN $ayXontil HE &%&% r5§ymmetr1 centers
ai ni n‘%{ at | edst one heteroatom sel ected fromO

and Caélﬁgu%\?“% THEFMAFANGIRIFIIE HEX VS, BREIGCRENoMsFgliastereomeric
mixtuses lafhd individme Idjas S oamds. SOk ccﬁ%;ﬁiﬂiﬂﬂ@&f 8¢ phetR iveYEbR Rave one

asymﬂi&ﬁL g&gallaaﬁg}(ea&ylgor th?r%%rEark% \ﬁlt% P]E hi néﬁglrn%éﬂu% :}\(ﬂl}t@al asymmetric

centerp irrpiélbﬁ dirgsent Clbp@idimgﬂmﬂnahe nature afdzeVardive sybstimedszml the eyolecule.

Each f3¥h ra@rhrﬂ@tnc Q¥ﬁtép®ilﬂnﬁﬁpenh§{tf§&ggﬁﬁcgQ‘XIB %?u%aq W&WJ i#f} intended
10 e

tg'x iolane, dith I OXane
that alg 9§ RPFEDle PR GHisPRISE andeliasigrepaere i Migaures apbascpuse Py partially

pumﬁdiﬁ&ifkipo&ﬂdﬂ_[r@ IiE&illlCIédWltkﬂl@ﬂiel atitofahRiRtehfioN TR oYk Srvention is
ttt al cont a ?q ah east 35 o&e ri ng het er oat om sel ect ed
mearn OC%HBTC da gs% SR8 ﬂé\?s§& PREPRftfe het eroaryl s
f Semd of the coﬁipo\iﬂsl@@@ﬁﬁ&di&@tbﬂu Gt VSRODD ARd@Bbndotdneunless
specif Hrb%r\gfserdr@ %ﬁnﬁU?&l@(ﬁ: l?)rt})/tsand?y%eo%%xrll(cy 1&? grrs]d

et erocycl es are no
heeae ghihgicogeusds deprrihgd dersir mey gxist asgaxamotsywhwh have different

pointsiof @ithihaZat ¥t hydpddeRaetothpanddytnddr more 88®51& B6Ad shifts. For example,
a ketone and its enol form are keto-enol tautomers. The individual tantomers as well as mixtures
thereof are encompassed with compounds of the present invention.

Formula I shows the structure of the class of compounds without preferred
stereochemistry. Formula Ia shows the preferred sterochemistry at the carbon atom to which is

attached the amino group of the beta amino acid from which these compounds are prepared.
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pyridi nyl (2-hydroxy-pyridinyl), oxazolyl,
1, 2, 4- oxadi azol yl, 1, 3, 4-oxadi azolyl, thiadiazolyl,
wao bioanedoyd , i m dazolyl, triazolyl, tetrazolyl,PE¢TIUy1003/034924
triazinyl, thienyl, pyrimdinyl, pyrazinyl, 5
benzi soxazol yl , benzoxazol yl, benzot hi azol yl,

benzot hi adi azol yl, di hydr obenzof uranyl, indolinyl,
pyridazi nyl, indazolyl, isoindolyl,
di hydr obenzot hi enyl, indolizinyl, cinnolinyl,

p Athb &hdepemdeht syndiﬂbsdfsazfmh&se ﬂiasteﬁﬁm’(etré’lw thélic Blyﬂomato%raphlc separations
may aarcg%%gd %/sl knoQ/enZ %jl zgf &(J %Pﬁoﬁ%le{t%lgﬁgl ! n%%&%ilp tl[jF me¥hodology disclosed

urazany I'S 0 enz
hereirp e Hiyenf absalnyd sterb@lhzmlsmryenw be dpaémonad by thadahy brystallography of

crysta!llﬁ{é%%&\f&ltsy(lmcr}/s‘%lﬁﬁé}ég E@lﬁ@é whi Q‘QEQIL\;MI% c? ip%erCf%any With a

triaz pyri |ny pyraz
reage%lt] Gop RS g asymEnetrig certerpf dneyp 2l @M]ﬂ EoRbigHradn.
2 108R1rdd, Iadeanig M AGR) Y thedomipBustd By B@@Ha@fﬂ so tRat the individual

enantybon&%arf isoégt&;é rhazol g‘\%p% Ba[n]})? ag?%{@.\t EJI ngatl@ﬂds 3ygll known in the art,

such asxhelt@phiy lof a i’aoemnb thix3udidf ydmpeﬂfdsltmld &Zaiﬂtmfnerlcally pure compound

to for% ao&%st e(?'%ugﬁrg?{ﬁi%tg Ekl%)’wteg?) %a}rz%t f t%e o) 1vr1£\.]5al gwatefeo%rs by
standaygd snesipasis coreh ab ﬁ]aq:tg)nfa]r @mtgl.hzalcmt Qrmbrormtegram lﬁ@d:,ouphng reaction is
often Eﬂérfﬁhﬂﬁlo% oF shlkdG$ng éllfﬁenah%rﬁ C%'bﬁfeeicﬁi &% (jifs‘% lgiEI’lre'cﬁ‘&teromerlc

ori ne, §1on1ne and i odi ne. Forine an l'uori n

deﬂva&‘rvss T il CPn REAdP e urepraBHPRETS by q%%@gep@féh@aqk@é chiral
residuah %e&d&lﬁnﬁ@h@ﬁ&ﬂ&f&h@ccﬁh@ﬁﬁldi bﬁn&dscﬁlﬁh R aﬁ{e@)dlre@ﬂl b

BT P e T

themhsynnetrlc centers and can thus occur as racenates

a'Aqtefrﬁl‘ﬁ@ r Vs % Sier of 'ar&g{ng)ngﬁ?ﬁ\gy ngﬁt%{ned by stereoselective

|astere m xtures
synthegisyusing Qbivall s PurTsariEepaigriels oofeageds pf ke configentipohy methods
Wenﬁm@wglgﬂ@gmasynnetrlc center at the carbon at om marked
la la, Additional asymetric

oI oot B s b oo IR Gomap RS oftructural

formul hBare ardaoLi® aﬁmb&&luﬂmaetphamacbdftﬁ:an? heeplable saE@chd 2146 Ralts that are

o BEHTIRLEL, SE0 8 1L} o DS RIRATSE BRVERE % gmgounds o
PhamWéQLﬁlelheammablalSaltsmmmﬁleanmtmt&snanpldm in mxtures

ange 88mAiRis OF uﬁa;rr&geﬁi lwer%gpﬂﬂeﬁ) fd ﬁﬁnﬁﬁ@éﬁﬁﬂﬁ%f?ﬁ of a

i ncl ud ?d w thin isS 1 nventlon
pharmpeentically porgaiabl eéﬁ1t1 ’sfhe reanPhargageiisalbt aseaptable saigcefers to salts

prepateﬂ(fﬂffhﬁ plﬁ?arfrﬁf:emilc@Iﬂy &d&@ﬁt@bl@ QU@Q@G@' $aseSONECi@f 1n¥:ﬁk@mg inorganic or

s _descri n.olefinic ubl e
organf iR DA RpER T 00 RaE P o ool cEmpBinis Fasarppiseed within the
term 'iphetmeadeuttyatl accepnatilcAalybmrfi@tto noniteaoeds.of Benmngfouhtkeof this

mvenmﬁféﬂ g egﬁé%ilé/ :ﬁ?ﬂ)a&%rbg) 18a S‘Eﬁ’é(#rg'% ]ﬁ%g é\{%%gat s{fﬂgﬁl% organic or
morgrﬁ%@% eﬁe@@@y@f-ﬁggﬁ sdtp qf)bagjﬁ éompomﬂs of theubtsenbiomention include, but are

not lnﬁhd:cf ioStheFf@llo@PﬁQn”la!:&ate Kenk&ileontoraRd béﬂz%at%nﬁl:alggﬁrﬂé "’Hi fate,
The i ndi vi dual tautomers

bitareifE R protiol. Kamaite ot et AN G Gl LR E riseR By Spchloride
edetatbfmhsgde&&,&%olaltdf]\b@ﬁhﬂepﬂ&mal:&é l'glhho%pdates BReEndib) @hehibiet ur e

glycoﬁ¥laltsm aﬁé %géih%sormrgo cgﬁ?agng% r ef %F,el}ygifc}cggmde

hydrogynspbiiretsi iotlidg, laothtdmetecbmamw laat(mmrtam Vdoiatd) malate, maleate, mandelate,
mesylate, methylbromide, methylnitrate, methylsulfate, mucate, napsylate, nitrate, N-
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fromwhi ch these conpounds are prepared. -21 WO
wQo0eB93040 PCT/ US2003/ 034924 The i ndependeneCT/US2003/034924

synt heses of these diastereoners or their

chr omat ogr aphi ¢ separati ons may be achi eved as known

in the art by appropriate nodification of the

nmet hodol ogy di scl osed herein. Their absolute

stereochem stry may be determ ned by the x-ray

meth}dgly&tn&hé agh@phim edlt, oldaes bdlhte) Wa&dcgﬁﬂ)%nﬁé) palmltate pantothenate,
er

[ li.n [
proseh AR I, o LB BB LT, B nfcrR e pccnae,
tannaigetatiente, edockate wosyets dficthiedeleahd gmle&lte olFurtHefmdteswh@d the compounds

of therlﬁ\%%ﬂbﬁe ) n%ﬂjﬁc?%ugmétg n?ﬁ@%ﬂ " ag%%’laggﬁ c%gla B ]g fhreof

includgebizfrass ReAinetnd thesalia ferived fenme inpygamit basdsingkidinglahowmuim
ammdnhﬁn Aalcium SdépPerd ferkil) qe&&iépilihﬂﬁn QhaghelidGE Han %gﬂé&( txﬁ'f[n%aﬁt)us

ounds to an ﬁgantlonerlca y pure canpotn

POtaSSF‘HPtﬁO 10 F81% AR iR ke hpsticulady predemresimes twr@@@am Fajpium,
magn@sﬁurhhﬁ)tas@ldhu lafidl %dlﬁh&ﬁ]&@ rSﬁﬂIﬁﬂEﬁvé@Nfr@rﬁ pﬁbﬁ*{%@lﬁt@aﬂy acceptable

orgam'zﬁnrogﬁg;t%lg b?lé:le% r1]1nc udlehsg tonal eé e]mlr%hlzmﬁ ier? %tpltaérﬂnqsh(éychc amines,
and bsgr ivntexorangé r3§a18t sich sk agiEne, é)ﬁ@lﬂal, caféine ahdlinepNé- aci d

| i\ 8S
dlben%genteg‘r%lt%edl%%e ddhétﬁ% E{ngﬁgg % acget?g%% ntd ha}{& 2- Wetﬁ?ﬁﬁl %ﬁ%thanol
ethanglgia ¢thyiersdiamips; NsehyImAhp REAY @thmmeud@eoglu@mne glucosamine,
hlstldm@ﬁmmmuﬁ}s’i [ko@fo%@laﬁﬁn@ @Meahﬁﬂqy‘l’glﬁ%lhy B pholine, piperazine,

0 ic nmethods utili zi chiral stationa
piperii SRRV H0RT B b RHL 3P " el PO RABRE HE 8 oo AR gylamine,
tripropylémemeatronethyminenyndethatike.oner of a conpound nay be

Ogtlség t]g; @{se otfear %fo%%&/ﬁcc ﬁéu}’rg COWIQ* gr aslco%oiJ %ré)eﬁ tbemgfpresent in the

terrals or
Comp%n@m @@rmsgnutrlawr@wnbghaamamdsallmmptm@vmem of tdrboxglic.acid

denva'tltveé’\"siléh Q%&Hﬂeétﬁﬁo 8ebi R/Ql%%rloxﬁﬁeﬂ'lgleg E%Qéﬁ‘vatﬁgg & a%b(ﬁ%ﬁ such as

he COﬁpOUﬂ s of ruc ural are meant

acetat? Br @P&eater t7e RecFanrlfedp H%ﬁr peclee hoas psjera ar@pyABIONDS linevan in the art

for madifyirgd tho sslabilisy bftaldralygs cli@dciRatdme et dcskiadhed-release or prodrug
£ ?Q eptable when they are used as precursors to the
ormujation

ree'conpounds or their pharmaceutically acceptable
s &blvgtesranidnn parnenlas yint nelrates ofethé perhpduindm of stileeural formula I are

indud%@ﬁp%H g%eﬁqnﬁéﬁﬁoﬂrﬁﬁﬁﬁt i nvention may be adm ni stered

orm o armaceutically acceptable salt.
ﬁéemalﬁﬁﬂngﬁh%mﬁ@&n iis gl ysp oA theeqomaionadsseibaloserdét theExamples and
hereinsal ts 25 prepared fron1pharnaceutical|y acceptable

nQn-t xi bases or aci |ncI i nor.gani c_or

oA B et sSRBS TR i it £ oo 4p e ariapgicy pegtidase IV
enzynizas iapatentpocingksa mlammb asseed d&ﬁfsmdhl mhﬂbhﬁm doﬁfpiﬁsm g the adm1n1strat10n

t fer

of an efﬁ%ﬂ(l%géﬁﬁ o??ljlé é/ g& ?’R% ﬁre ent I1r|1,lv\(/=,e n?n 1c§ K 1{% gﬁo g-.'; dise of the
compgjede ﬂﬁployeqoheé@araemmwtmeaﬁdlpmldwhpepﬁnde@ Baseymictahtiwty.

SIH ﬁ(ﬂ@tﬁcﬁl 18RS, Qich 'Eﬁﬁl%‘sn 'ac?/aﬁgﬂlyqyf o FRPHBSFINALAME treated

of basi c conmpounds of esent I nvention

accorcf %fq}a% megmd qf,t]éﬁ present invention. For 1nstance mammals including, but not
limited to, cows, sheep, goats, horses, dogs, cats, guinea pigs, rats or other bovine, ovine, equine,
canine, feline, rodent or murine species can be treated. However, the method can also be

practiced in other species, such as avian species (e.g., chickens).
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30 not Iimted to, the follow ng: acetate,

benzenesul fonate, benzoate, bicarbonate, bisulfate,
wheaoansoai e, borate, brom de, cansyl ate, carboPEr/E$2003/034924

chl oride, clavulanate, citrate, dihydrochloride,

edetate, edisylate, estolate, esylate, fumarate,

gl uceptate, gluconate, glutanate,

gl ycol l yl arsani |l ate, hexyl resorcinate, hydrabam ne,

hydr obr om de, hydrochl oride, hydroxynapht hoat e,

| dthe@Resehisiabdritonad Rurthebditeated, tolaasdtRdd o &ctmah FHRERT a

mecichR) Fos PR psROT ey o T RBORU Gk b animals

compniaipg ybmbminga torap@indNf theReddr QO8I B pharmaceutically acceptable
Camelg’g;l’éllﬂﬁ%p%/ 034924 net hyl gl ucam ne amoni um sal t,
eate, oxal ate, panpate (enbonate), palmtate,
pél}he@ph]éﬁéfe@ted ip H@gpn@p’@mgihpﬁ@mgqmr@lly a mammal, preferably a human

belngpﬂawﬁlf%ﬁlHrlﬂW&n inh@ili &y bedi eptﬁityfv‘ ‘dgse—ﬁ“cl: zgﬁfé’actlwty is desired.
ateﬁlf ?ﬁnate tannt rate

The 1850 hermeeutice Teetfrchar amouy mpaRIhg B0, e ek compound that will
elicit Whﬁj’l&loghel (ﬁﬁﬂe&ﬁm espok of aelsw@y %&tdn@ Anfadl foy hamaR eialisbeing sought

h tica cceptable salts
by th? Wéea éoi?er '€ eﬁlgﬁﬂ%ﬂép %b‘in?g?c O O&tOﬂFEXﬁF 7 é]da%t o, salts
déihieveth foooposition' ganised barsisis inteddedito gna@impassiaiproduct comprising
the s;ﬁmﬁ iR diGRS & Mg]S]ééEl R moudn B, b @ell a? 51'1 duét'v&db&%ults directly

magnesi| Um nangani mangam)us
or indifeRdy, ERICOTRBINAREO! th%lﬁﬁ%é@ﬁangrydlpméﬂreﬂwae@ﬁ@d wheunts. Such term

in relﬁ[HiiQB |pﬂﬂﬂmdéé\ht€dalléﬁmpd§ﬂﬁﬁeﬁl1Hﬁhd&ﬂb%§§élﬂ]l5%ss ﬁ‘ib?ocﬁleﬁédiﬁﬁnsmg the
rnaceut i aC ce E e

actlve élfﬁ egt?%o ﬁnc} ggrnléeyrglgggggqn@hﬁatemg@ qps' I'as any product
whichs&sldtsd dirggtlyanrdndisctly drom aombieatior ychlptﬁ‘,xam’)m@Saggﬂdga@dﬁdof any two

or mo@@?# fhe's 1 écﬁﬁrﬁp %?%%nmlﬁé&ga‘ngg 4 Bpg ?rh 1%' o e1n mgre%lents ot from other

enzy e n e
types @f @anty(p@mr m@teragtlmse?{f lope aninpereeiihe mg;cedlents Accordlngly the

pharrfacehiERl Porhadi el %%resenﬁhbé}ﬁ@n%&ﬁhpass arﬁr com%osmon made by

et hyl enedi am ne, N I hol I ne pl p

admiipg COPYKHAS PigRERE G¥sRvband hpRATmasECally aseaiahie Aerier. By
"pharirgoqutioplyy atepeablet MS% Meant MRS é)a)ﬁh@ gt BeexcifRéR sk BE compatible
azl ne r I n res ocal n
i, T A S Bom P B B S ot
19 hertérprsdpgunemstragion of caneltdn é(ﬂdmm;lsteimg 4" lwemipblued shdlukbhe understood
to meaf' deq\@dbﬁgﬁ goﬁﬁ)o&dcﬁrtﬁé)?ﬁxhﬂtﬁ) r&drg@_% ?I%\g&%n?igi}ghi invention to

ng present in t oun
the in WIWC hHEMEEBUt i cal |y accept abl e esters of

C AT iYity) @f tAE b&n &ﬁlﬂb Wﬁchﬁﬁnc&Wﬁl’i‘ t}ﬁspr%hhﬂlk/ent{%ﬁlrbﬁ |11i1h1b1tors of
es of a conol s

. i val o |, .or a deri vati
cipepGiypegluskIdy %%@6%0%%%% e ey B dnddloss g the at
Inhibaioe cohaes exstdetesmared aacyllovwgt O%.I{‘Jé‘nthnowﬂmdiomb&lc&fsﬁayaQemployed
with 'ﬁqg rsutgge {ef(x r}ﬂoI S Wh%‘ 1L c]tere S{/q%%% g tlbe fluorescent AMC

er| or use as su
leaVH}ﬁgmmmgThef bnﬁﬁm RATRTOEISTS tSﬁldﬁmrés thlam@ctlm paras faidvey: K = 50 uM;

ke =t7RQ Ny dpat €9 fpf( 1600 ‘%0"9@%@%1 Rbcdd &&Eﬂ@i\ﬁgﬁ?&w e 30 pM

|nclue in_th e pres I nventl on as

enzyrese SN HE0-CT Hdieies LU0SmVHRERES, 11 7k B IcoapB i) in a fota
reactigh S’G]uﬂ&ﬁ!lf 1i00 1t hBibex@idhloe 8 MO G monitored continuously in a 96-well plate

fluorometer using an excitation wavelength of 360 nm and an emission wavelength of 460 nm.
Under these conditions, approximately 0.8 uM AMC is produced in 30 minutes at 25 degrees C.

The enzyme used in these studies was soluble (transmembrane domain and cytoplasmic
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25 herein. The subject conpounds are useful in a

nmet hod of inhibiting the dipeptidyl peptidase-IV
wWe@pEyesosn a patient such as a manmal i n need PET/BES9N3/034924

i nhi bition conprising the admi nistration of an

effective amount of the conmpound. The present

invention is directed to the use of the conpounds

di scl osed herein as inhibitors of dipeptidyl

pepti dase-1V enzyne activity. 30 In addition to

extengion eedleded) Buahn potdin pRodScedain\edab @lbyirad ex@i‘rd&ﬁbn P |(Bac-To-Bac,

R N RN Y R U
in accbidwitke Htcraprecohes f@i‘tb@patn@cmtme hdo seasurel dgﬁilssoaﬁaﬁcm constants for
compgﬁ’dd@ es%lﬂ#o%? of fr@ﬁlﬁto? in BMB% vRAVIdAEq too?éh&ﬁms %gﬂ%lﬁ%g enzyme and

e, Fodent or nuri ne specl es
substltatee(ﬁp@ldms&@r)éentraﬁlﬁé inkPhotill eapersness were qondiettédtadodm

tempé?ﬁthl%rusﬁ'%Qﬁé Sind3 Ac@Sn MRS BEGHBS £50vE: ToRictkRldShe
04/£43940 PCT/U82003/03492 The present
issoGiFHARO AT SO LRGP T BERl WOIoR ISATGEreRtiom ffae Michaclis-

Mentdsmfft}ﬂlba@rt foreombetiti WEAhGRIGAN ThE @frotsih irirbdwtgnLhihp @Rk bddtion constants

are tvBig 15e-1 N ERgY e activity in humans and ani nmal s
7S g conbi ning a conpound of the present

i ﬂ'wpmlcldnr wict domzpophds efetbe {llovan g gxaapiesdtadakevityciarinhibiting the

dlpepﬂﬂyl @bﬁ)ﬂ;@@é{V 2ndyife MUbE efkerhdiRidheadsiyst eﬁaﬂl@sﬁim an IC50 of less than
ods is generally a mammal , preferabl human

aboutdewg Suglhp g3 1 15 @HIPEVE houTORS ALY 0B Fegompounds in use as

,1nh1b1€6r§)ﬂ1@tdll§éﬂt1d tidasgvievzpng yomiget ivity is desired.

TE’dEerPEI ¥ Pelpﬂgrsgg[&u%‘ﬁ r%lﬁ kﬁ%gﬂff)} 51 il‘%]t U%:mff Pfogqllﬁ'qa{ ﬁz}SHJgen implicated

ina thﬂa:lian@ (o:[%ﬁlol(oglcah‘ﬁinctainsr fdpe ndeoaftisaud distsibetiorsfistgine, kidney, liver,
| t ir
pancr@zﬂ gﬁ eﬁlé@] 1?11&?1?1 rrc%gls,ivggcqpé%rcetngé{th&n?m lﬁmlphmd and myeloid

arc
cells, &rumbmndrdlstlmt tﬂﬁée @réircmll “ypmpasessionrieveds DsBdisHdensical toghe T cell

activakibh @R A EALPTRES Sledvd™ AHS: of Wmﬁh&eg%atr?}}g %ndocnne and

%ifled ingredients in the sp
neuroﬁg@,}q %@tlgﬁ§/”bW@6 udhis\has gt}ggpgg(bp pgtenfdﬁﬂl{@]@tfplythlsdqeptldase in a variety

.of disédsdipfaeesseyin fﬂwr@aﬂsmﬁmeﬂqtem@ of the specified

. Lot h
OB s fhuiohe BR ot SEoRTBL mRton o it Bieaetlionr

treatnent ofitpa $allcavipg deasts, dmopdersamicantgionact i ve
ingredient(s), and the inert ingredient(s) that nmake

the carrier, as well as any product 15 which
L&&@Mﬁﬁ&ﬁ@&ﬂm di iseweall gptabiislnd thefihe matdtion GLP-1 and GIP
are raf ﬂ[mhﬁét%te@rln G)i'vo%ggﬂawt Bﬁfdh&fW@}ﬂMPII‘W/ ) R¥FicRBE ﬁl&fanﬁ B&Iiminary
or no

red nts Lssaciatio of
clinicp oS et gl DE b PG5S e Lol G O of GL-1
and GIPitresuditrig mnmpotfved rghucose twirtancef Blylalopytce@LPAt 1d GIP it is likely that

other Eg%ﬁs%ﬂ' %gné@cﬁes 1%%&%8 g%cbge@e%&g{@noagfte ais% ac? atgd gy DP-1V (eg.

on enconp
PAC mlﬂaqﬁga@m@ﬁbmmpmesmé)lﬁ‘é mytalsomlam rczimlmdccae homeostasis.

p %E Wﬁ“ Ydh@[ﬁ{dré/ o BREARS GAGA Ekﬁ?efo@aa@@ uﬁ']hty in the treatment of
ble" 1t 1s meant e carrier,

q?) netﬁa y accepta
Type §idt gtﬁ§ & {rpRtERnt @ﬂgsﬁre‘ﬁém@@ RpHeinymerous conditions that often

accompany Type 2 diabetes, including metabolic syndrome X, reactive hypoglycemia, and
diabetic dyslipidemia. Obesity, discussed below, is another condition that is often found with

Type 2 diabetes that may respond to treatment with the compounds of this invention.
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with the other ingredients of the fornulation and not
del eterious to the recipient thereof. The terns
WO 2@biosdogd r at i on of " and or "admi ni stering a" PORPS20N3034924
shoul d be understood to nmean providing a conmpound of
the invention or a prodrug of a conmpound of the
invention to the individual in need of treatnent. 25
The utility of the conpounds in accordance with the
present invention as inhibitors of dipeptidyl
papt |fd1mng\alseasey,rmsoa@drs wid yoﬁﬁ&onM%td’ﬁhﬁ%@ &¥betes, and
theret%?et Ilﬂg}g?% {r%gné{%(g on rol# |c1tr Eﬁgoarrrlép\case I é]rg}/]%%%é %? Fr%onSt tﬁ éhe
compalgrghy)f ithgs ervehiogredl) hyipetglichmiss (dowaleost soldPame AT insulin resistance,

@ OHE'EENEE I'(‘?)'elgi}& ldfs@f’(ﬁ% g@'} (Qﬁ ed %Iﬁlgt @hgﬁéﬁ 1&&%1a $%§E§%§ﬁ§cendemla 9)
hypere@%&tfvrelérrtlm (é l@é{é@%rﬁe\@ke(ldé high| M%Mevekm 12) gihegsclg@sis and its

sequel%{éaGli%‘f st'éuIilr i‘estelﬁﬁs‘?ib I m imritable bywalEnitons:, @lS)%ﬂa)fﬂh%%y bowel
reaC Q? Inate enZ ne,

dlsea@ czei%;b/emlp@ﬁ%l otlbq_q 117ﬂq;nmeto§_y conditions,
17 I)gﬁcn‘éat%ﬁ()w) Bbdbntlﬁﬁlaibesmea](ﬁ) inemodedensmatiof dit€e) (20) retinopathy, (21)

0 poni.tore nt i Nuo
nephegh ARl o B Rlpo 8 07 SRRED T g SRR i baftn
hypemmir@g@n@m kpadycysBoo vamen sxhdaemelsd dtber disvdére mdiete infuliB@sistance is
aconﬁghannder t hese conditions, approximately 0.8 M AMC

i's produced in 30 mnutes at 25 degrees C. 35 The
enzyme used in these studies was sol ubl e

Obemﬂ reRINVEARIbABES Iﬁi@% Rl €orGld QEdtRSAT of obeddy. WRis is based on the

L T R e e T e R

Exogenpss edm(rBﬂratl'ﬁo oBékLP 1@ MHIHg)ufxcafmﬁdéqrmts food intake and slows

gastrif 9&?5@6%@}&1% pyds 1°'2>7§' R9 %Rﬁ({ i ?{?r Wy fgf%tt:on}’éﬁgip-l in
rats apghrniggealenbappsofored @fé%%ﬂ.@‘bfopﬂ entglres@Natura Mashicing s L at-§258 (1996)).
This ﬁl&bltl&%ﬂ@éﬁ‘ﬁ;ﬂ%@b%f&ﬁ% efpL N bfrﬁ&r 1n'dﬂ:a%@a¥‘ﬁ1%§‘e effects are

di 4¥a reacl.l ons contalnlng enzy substrate
me 1a(tc? gﬁ)ucr

CERFROI D PY ¥12hagy. R RLE b)&b’érlﬁkﬁ’é’ﬁb%i leh-a is also
regulalﬁthbljuDPédf diCV adifinistratipe6 G LUP-2 AIsd ipibith @ocﬁllﬁﬁﬁardﬂalogous to the

effectg S@scetrxlz % Jﬁ% Q}%Pti @ﬁ'{fﬁuﬁgij%cdrél?bg,%r ggg :6% ﬁ{(@gﬁet e\%@% 0Y,;8 Pu%hes with
DP- I‘bylefnmmtlmlne arggegidha sldso aninoly dre ravistina sl dist-indBerdarbesity and
assocRHdd ak%ég%tgﬁﬁwé%hkﬁﬂn\éﬁexhﬁ')“ bition. The errors in

reproducil di ssoci at1 oh constants are typically
| ess than two-fold. 10 In particular, the conpounds of

Growtthofr@d)ﬂe@&ﬂt@;rfé)&am Bﬁmhﬁﬂtuﬂﬁltnby bé ﬁdﬁﬁl f]tc)flmb k@ﬂehﬂtnﬁhgn bh&owth
e enzyne in the aforenention
hormn TR, HBSE o IR Bimo o P B PR S o), a
peptidd th8ustimudateesidate ofsgrowt‘h lcaioue frofn thB enteridr pinstacy, is cleaved by the
DP-I@gltligYﬁet % Vo (‘éﬁ@ Og e'fgllmﬁgﬁta rgvrlh%éxtn%rfcegﬁ]aﬁ GRF is an
ase

enzyne

endog@em*ﬁ %laéféatw(lé&l%ﬁ e(fﬁzspentky) cl%/eé Ipeitro t@ gcrfea@te tlmloacéwn product
GRF[gbﬂf] (BBA ﬁ@§n14m3 G@Q?)?’ (%}@RFQS ?aﬁ{‘ﬂllg QefraleinPlasma to GRF[3-44];

as a broad tissue

|ca C n
his 1sd?r§¥qni MU ﬁi’ hk ggI?I?IWé leE?THhéy ’anfl |(3{/)eq’RF[3 44] is found in the plasma of
a human GRF transgenic pig (J. Clin. Invest., 83: 1533-1540 (1989)). Thus DP-IV inhibitors

may be useful for the same spectrum of indications which have been considered for growth
hormone secretagogues.
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pancreas, placenta, thynus, spleen, epithelial cells,
vascul ar endot helium |ynphoid and nyel oid

W@ eiosm4399@r un), and distinct tissue and cel | - t RQEUS2003/034924
expression levels. DP-1Vis identical to the T cel
activation marker CD26, and it can cl eave a nunber of
i munor egul at ory, endocrine, and neurol ogi cal peptides
in vitro. This has suggested a potential role for this
peptidase in a variety 20 of disease processes in

IntestinahfansyoThepbiefiti m@QIsﬁg DAGVatilgbiigk Yor thé &eﬁﬂﬁhﬂﬁtmtestlnal injury is

s GRTROM TR 8 S RS g B ABGal B SRRSO, ety
endogenmi subgrate foryIRel\?, Iﬁhy&lmtbeistr@hnh Tédcat @othBirgestidel epithblium

i -est ahl t t
Resfolbutal 90 7EDeoba: AR 05 Rty s
bowel gnass ng)p:qe(y(s and pttepurates jigdpgting] ingury mjrqdp@ﬂ rhedetmeficolitis and enteritis.

clinical trials indicate that DP-1V i nhibition
ntratlons of GP-

I ncr eases t eady. state con
Immuposuppyession 'egﬁfﬁ}i lﬁgl%lltﬁml THY ]Eﬁ/'és(?( I me@let&fmféh%@mw response,
basedanpail sigyliet ﬂnﬂxd%ﬂilg ardDBIP entjmet mT bdﬂEb@twﬁh@i ancDih RBEmokine

proce% %J%Q(?Qfﬁcg roef)blf’g‘g 1nhdt§§qu nvz?z g\év%ﬁyb%ﬁg?f# fegée DPPIA\&ﬁ been shown

to be lldﬁ@tmai o€ D26, aofelltshdse pagstt e sctbytddRminvineryllal e qipsssion of
CD268s f%ljlgatécfb}gtlhg QRSB %@%tﬁa?&pstgtﬂg o%rthe! &k bttt1$ %e?herally

resent 1 nvention theretfore have uti
accepiefié%&t 0 fynctiops 3g a go-gimplaay mplerulevingp aitrq @ad%ﬁf T el

actwanblevaniunm% of cl{ehﬁ)édﬂége?lﬁbﬁ ;ﬁ@lﬂlﬂﬂ 1h|tﬂé1§enhhﬁﬁat9{3&§%n presumably to
o S5ETBRD B B EE BRUA S B e
showmdtpsiei proctesddain vizhelsy DY;IVdils sexssddades (RANTES, aD8Hera, MDC,
eotaxﬁo@]gF t1' afé Ig?etav%g% rQJu{lt@ﬂl {119 M%?ed"ﬁcttﬁlty lﬁ/ &eengotgmsa%ldt st gnalm g assays.

Recepm sglep%véh41$%WPemz5o bompddisddd sene C@@SI'(RJQS@ES} 0dulgple N-
terminbll tlfuﬂkitéw\fdﬂﬂls o § ﬁ@ﬁﬁ&v of@h&ﬁ%&ﬁﬁéssha@f@%e@rpﬂghﬁﬁm zﬁ( £ro cell

related.t abetes, and _therefore may
culturg Fysigray mci‘ﬂﬁjﬁ&) @F Ipé?fil‘if?d PRdaghel PRIYhydrdydnt ed, by ‘
t DPalVirmhibitord ave beerCQi(m&ﬂLtB @8 eﬁfca&hh&ﬂuﬁﬁ@d&h% Elsan{s]ﬁl animal

2 t
ot YRS GBI g A, SLHEEEP b 0B (et
irrevergitde nrﬁmbj@moaDP(IW) V\hly pbcwl/m i dhebleasardi®) allograft survival in rats from day 7

to daymmﬁr{seﬁhﬂéﬁﬁé, 50?9(1%&82 yﬁg&%ﬂhfﬁft&ﬁ%@&%?&% tested in

Collagale AR gkxidenygae- @daﬁ%d m@tléela (s 2l showsy apasigiigadly significant
attenub@St GARH Paw (sibél)hnFﬁﬂi tHisRbee17pMel. IsidsHEBmadoldy, 19:15- 24 (1997)
BT TN R R O,

dlseasemmdllelr[ngmétdzfﬂ) arﬂnams rlﬁaltlptel sslerdslf Grakedodikenat, and Hashimoto’s

di (20
thyr0191%§§h%ﬁpgfyﬂé§%ﬁg 283 3%19\9% (22) aﬁ:urgpa% hy, (23)

hypert ensi on (24) Syndr orre X, (25) ovarian 10
HIV Iﬂﬁé&%rﬁ @PQQQH&%WOG REIMHMRERE FRVRYE r&mSY Y, %%mor@m infection

di sorders ere insulin resistance IS

her
or AU@% RGHENR nuepa O ehemeigogs\w g inkiRIbHLY el ey aig & epigntigl gpbsirates
for DR-Ifé (Intreatotent Tafay abesd1y75 (100S) i i ihased FBDMalpha, cleavage

decreases antiviral activity (PNAS, 95: 6331-6 (1998)). Thus, stabilization of SDF-1alpha
through inhibition of DP-IV would be expected to decrease HIV infectivity.
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observed inhibitory effects on food intake and gastric
enptying of GLP-1 and G.P-2. 15 Exogenous

wa@esunamsr ati on of GLP-1 in humans signifi cant PgT/US2003/034924
decreases food i ntake and slows gastric enptying (Am
J. Physiol., 277: R910-R916 (1999)). ICV
admnistration of G.P-1 in rats and mce al so has
prof ound effects on food intake (Nature Medicine, 2:
1254-1258 (1996)). This inhibition of feeding is not

Hemz@@ﬁﬁ‘és‘x/ﬁ CDPJIV@}}HbﬁlBﬁ_nhay)berﬂsgﬁl fdrikl @&HmBiet dr'ib?éveﬁt'f@ﬁﬁ hematopiesis
becaug DR 3y B sTerved it hepetpRoiPiik e I RAETTER 1oV HSb goaiyo, stimulated

hemaRotesiy unh atn&dlsd’nmoﬂﬁ df yclbfhdsphlimide $tiduatd peut@peh PWD 99/56753).
al so inhibits food intake, analogous to the effects
observed with G.P-1 (Nature Medicine, 6: 802-807

Neurg(mbm)s}zxd. ers: nDBEdWi inhibitiongnaycheasseipl fdr thmeattwlemtetfrupwenuon of various

neuromilccf% p%&'rglgﬁﬁé dstﬁfer ﬁ%@ﬁﬁe %%lu%lelsolg[{ Z) C}El 'rrﬁ) §i2Rkd h‘P&é variety of

di et -i nduced obesity and _associ ol ogy

neuroRYlIPESIESH e peier 4y ViYW h A%Bprﬁfriéhllbéﬂi @Péﬁ@y have a
thera@atlb Yeheati |11bt}kltﬁﬁtn|i€if1/ obl%ulﬂ&fhfl bisofdefs. tHiRloko ﬁmnﬁetélﬁasomorphm

TN R e

cleavagdeas highiyneffiateess withlkea¥e 010 Sgvidsit br grostemrie af eteotrichiock j jump test

modePBE ﬁa}% 8%}%%%3% AV 1191#0?% gvge&) J s%rpl‘tflcalg%ﬂleyt Jﬁ%ﬁemﬁependent of

VI VO OWI ng
the preyange At @xaghrQUS GRACIErPRR-2 @x@ng&mrs_,sﬁlﬁsz??a%é (10929) GRF
Neurdp?ot@cf:tﬁ\i%@%hﬁbféé(&ﬁ@f‘dﬁ% éfﬂec‘cé' SO i QBRI &R fﬂ& evidenced by the

active GRF[ 3-44] (BBA 1122: 147-153

inhibitag G 1§ 5 Esotfeakr-flqt%r eRpPap TR A GoH dﬁP%i‘sWePfP'@Ct striatal
1nnerﬁﬂl6b$)fdéﬂ>amméﬂglc5ndu80rﬁ FoEhea lﬁtﬂﬁﬂm_ﬁ&reﬂ%@nﬂﬁ‘ehﬂy wathi MPTP! and to
o S, BB g T SRS i
MPTR s88nE543e¢ YO89Y). Wrﬂw@l ONenyoprothitbietiiffests afdiyhibieors of Dipeptidyl
Peptu‘l’a%@ il haro taﬁ]@gxs‘?f% “SHe @oﬁf' !Q%lﬁeﬁg&g %rn{i’lggeig\g%&:egz ﬁ%éceScience

been consi dere
and Clinipaippppligainony Soaiompermd g2 $092 (BatipaGemnglt i nal

Injury: The potential for using DP-1V inhibitors. for
A .the treatnent of intestinal injury is suggested by
ANXIEe results of studies indicating that glucagon-Iike
Rats mpéyptilyldefZi¢rBiPD2}LV leavk iak @hyiol yeio phgengnes(VeO 0913424 &, Kaﬂ etal.,

PhysiGEBeNav. ?g%’))egzg P\/'Fi 1%(!1&& Se ?lsé ggxgesaé]gar}lxw}%gzzp%gg‘%@? Slsmg the porsolt

and lighfydask stodglsi U%DP@/PI! brtel§una}sprpne yefyl dastechtisgaikiety and related
disord@yel mass in rodents and attenuates intestinal injury

in rodent nodels of colitis and enteritis.

| mmunosuppression: DP-1V inhibition may be useful for
BMﬂnmwde&khﬁnumf t he i nmune response, based upon studies

GLP-| oSSl Rt B B RN IR ot e Moy PP e) ama
neuronaﬂhnbnr Y anmateﬁmdncedl ngoromaldaploptosts) i darasstratBPbly Wuniag er al. (Nature
Med. 0 ?P7 $sh Zé&)? 0 TlR@ résgﬁg]g r@%@ét a]q%g%%lcaﬁro‘feefolr AP ﬁfl%ammg and

nmar ker or act € expression o
neuroprotection. Stablhzatlon of GLP 1 by DP-IV inhibitors are expected to show similar

effects.

Tumor Invasion and Metastasis: DP-IV inhibition may be useful for the treatment or prevention

of tumor invasion and metastasis because an increase or decrease in expression of several
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CD26 is regulated by the differentiati on and
activation status of inmmune cells. It is generally
w@ewepsmdo t hat CD26 functions as a co-sti nul at BCHUS2003/034924
nol ecule in ina vitro nodels of T cell activation. A
nunber of chenoki nes contain proline in the
penul ti mate position, presunmably to protect themfrom
degradati on by non-specific am nopepti dases. Many of
t hese have been 15 shown to be processed in vitro by
ectopdpBldhdés 1ﬂdhucﬁﬁg/BPéﬂV lca dean (HRANEEnrihEh8-thetfermMaG, of normal cells to a
) | gV lits | n red
mah“‘il%m‘t't P§ I}O)’t}y pe Xllgﬁ 3%2' S g 1a§9¢7z ijaso§ g}?g -r@é? c%eontocl)crthese
proteigedmpetis\d by tisdus and pglketips sp@lfnxe Hmdviampjd mnregmdéilémg-w

expre%%%gﬁ)a?n Mﬁsle}\}e o T'%e}]ltlgﬁlﬁ'%&ﬁé 'Wcélf&&ﬂfeﬁ&%ﬂh&ﬁés‘ﬁ‘é lafkeﬁna cell-

er o I nes eenldentl ailnin VIt
deriveddhyroideqareineraass pasabepll cariome Arfl bisast srisiostagd Thus, DPIV

inhibifrO G haveorhti X i e Rxsth@hy 8f shch E8clABndaY. | Nhi bitors have

been shown to be efficacious i mMmunosupressants in
animal nodels of transplantation and arthritis.
BenigRiPoekitgicriéy{eRraphPr @RI hdibitiepnasg ph asetiey thanreatment of benign

prostaltlc %gﬁfe“?{r%falﬂ l?eca n%rézggd B&’ lgoacltl\ﬁty%? n8!%8‘é‘{£‘ Eogtageqlfls@%ee from patients

survi val
with ﬂm‘l(ﬁlﬂmﬁﬂilmﬂhﬂml Ehin. Bigchera 030: B3B38 (0PD) . DP-1V
i nhibitors have been tested in col | agen and

al kyl di am ne-i nduced arthritis in rats ang showed
M@é@@é@ﬁ&g@&g@m iREAY ighgbibiop dpayfe; usaubfo rﬁh%@te&aalsperm

motilisneld floh ghaletonbrbGepiionl BEcabddih. sexhinal fluid, prostatosomes, prostate derived

organ«%:lﬁ%}ng 1&%{1 gs%%%géio%ixa%%és;é (v]é?g%g)lelvegd_f, QPVIY gctlvny (Eur. J. Clin.
Chemu@hipgiioghed., BOr 333rABRE9920]. aut oi rmune di seases

i ncluding rheumatoid arthritis, nmultiple sclerosis,

‘Graves' disease, and Hashinoto's thyroiditis

GingiyitigmpFol\b gipibreerayay beusedeAonths tieagwy) pf gigivigsipecause DP-IV activity
was fdurdas tgir%mval BRvicMak ABIdRINGIi R BomiB YiudRE ctigsthieh \xflﬂh’r&)ehtmontal disease

at r.preventi H V infection
Seveﬂ%@m&%é 9 %gﬁ%)}]es which inhibit HV cell

entry are potentlal substrates for DP-1V (I mmunol ogy

OsteoT %%’ I\; n?nbmg’n 1(11 ? Lgefull dr he%regp ent ?wﬁgenﬁégaof %ht%C)porosm

dEcr eases Fviral™ activi
becau%@]f @CQHIQ@&)’G) preJeng & OSztEtOéﬂnStSL zation of SDF- | al pha
t hrough inhibition of DP-1V would be expected to
decrease H V infectivity. 35 -27 WD 2004/ 043940
pEhe coppowIds 94 W@rea%wv%&né@w% utilfyp ip (FeAtHg BiPEsVGRLpGHYNS or more

of theﬁ@ll@ﬁﬁfgwbnﬁlﬁbnd Helidenant @ﬂyp@gly@érﬁl‘ﬁe@l) 1on g@lﬁose tolerance, (3) insulin

resisiEnto R R @) RO ) G POt DRP TR mia.
hyperstglynelid¢rett, (Neypirdpiestsolemin (20)iowdeDInddels, Gfl) high LDL levels, (12)
ather&}é%%ogﬁgﬂ%ﬁ%g g(}p%?&fe' a@%&&%\ﬁ?%{eggtﬁp '0(%4)(1}4921@@%%@/@?%%1%0%6 (15)
inflanprpatory ey aheiseassr inpludingritrobm s@fse@saranéulécerqﬁrerg cotzg, (K other
inflanRE¥eR} @ntiitlondl (3P SHAERaES ?1@ %b@orﬂﬁlﬁp&fesi%t (P%%hﬂﬂ%generatwe

diseasgy B0 GO Ry« 2) T oplig: () o b RS YO oTi G, (A ovarian
hyperb@dregenism (polycystic ovarian syndrome), (25) Type 2 diabetes, (26) growth hormone
deficiency, (27) neutropenia, (28) neuronal disorders, (29) tumor metastasis, (30) benign
prostatic hypertrophy, (32) gingivitis, (33) hypertension, (34) osteoporosis, and other conditions
that may be treated or prevented by inhibition of DP-IV.
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therapeutic benefit in the treatnment of neuronal
di sorders. Endonorphin-2, beta-casonorphin, and
wGainghaee P have all been shown to be in vitreCT/US2003/034924
substrates for DP-1V. In all cases, in vitro 10
cl eavage is highly efficient, with kcat/Km- 106 M 1s
1 or greater. In an electric shock junp test nodel of
analgesia in rats, a DP-1V inhibitor showed a
significant effect that was i ndependent of the
pTas eutgect abmpaogie efartberdeaid pha metho Borthe pRysetiorcdt, treatment of
78-.2 9 f
the afiE Pen B HEL TR T
allbe C@mp@mds eﬂthb;prctsh@t inyeriiobintayrbe' usedhin qombmatloprvaﬂe@te or more
other m?ﬂn WS %gcﬂ%n %@t’f&i § Iﬁéésfbnciﬁ 6B of @15@2{3% &Q,tondltlons for

I at al Il nAervation. o O pam ner gl ¢ neurons

whichgemneuadsepfdtpranlad o therithsr dipgsimppave Uik, tdereghe ﬁ%}ﬁ@natwn of the

drugs It@géqwe b sefer 6f foofd dffecti @M dith&@irelef1shd. YSuhIthedidvigils)irhay be
eutic nner fO||OWI g!{}/ﬁPPtrﬁatrre

admm%?]ra ,CB}P Wute&n Jp an amRntcQ éhe@r% é&pgt%g}p[oraneously or
sequehtieliybiittoa sompodadmﬁ ﬂibndylla L Pléipen glasepdvidlaf Foirhula Tandsetin

contelgégﬁneousfgftmdh(@g rar ale %‘X%‘f‘? g%/ AI Q%%ﬁ?zh Wgﬁigggoggﬁnﬁt dosage
form crgepnipBendh ethercspgseany the ccmpqmsi |0éF9rmLFl@{ is mefletredl Hpwever, the

combﬁﬁmngg,gga&) 'n{hy[QPsol 1NCIB§ééQh@prl@§‘ﬁ]‘ »onhﬁéﬁ Hfé JRRRRehY QﬁF&MQIa I and one or
si ol.. e

more g6y %r.ugmre g HAVETSN YRR ?C@e%%g[% Wéswwplated
that whbe ugelris ebinbinatich it ohé damoramtiel ftivd ngsedidttd, Yhe compounds of the
preserlltgﬁrll ; bé'ér? Eug%{ﬁa ch>§ 6:? ggtfve%ﬁ%%P% %iaﬁlgge%%g L |”[g1|0§’%12( Iéfstl_e, Ea%pl qrvhen each is
used siggni dreprdinglyatheipharniacewtbzibEempdsitiamaioh th@g)réqgaslgwmélon include
those BAPLAIRRG Sne MPHTL otlﬁ‘@la%{w{'ﬁé?e)dléhﬁd in w&%la do?pﬁ 8f Formula L

al nat e-1 hdauced_neur ona tosis dennnstrate
- byl @ﬁg)fé)@heapctn(emgrgg@ntsg tm beqdmynigtgrefliz gombination with a

comp&%mﬁ)ﬁonnﬁﬁq érﬁisdﬂﬂhbﬁacﬁhiﬁﬂkﬁﬁéd gphiaysy & i8gheaimd Ha8mb@tical

‘%\7 rn| ngPa} neur opr ot ection. Stabilization
Comp%sf‘tl‘i’ilﬂ‘ciu 595 Por s are expected to show
sim | aqa) (Etﬁefrelqiepnd)ﬂ[lpﬁpmddsava@ﬁﬂvandnwmrast asis: DP-1V

| nhi Di R&)ogs£§§69§tl#§${ng ud %a(s)tﬁeAIi\ngg%ﬁlfgfsnstu{:H as the glitazones (e.g.

preventlon
troglifgeere. pioghiazones predisazone, M@Eréﬁais eosugilt@opﬁ,ea@éuthmhkﬁf) and other PPAR

hgan(ﬁ,el\ﬁ%fu@ing %W%QQQggﬂﬁg4&cRgW@@ﬁ/a9§ ﬁ?gﬁoc agomsts such as

ct opepti.dases i ncl udi hg been observ
fenofi

TiF |aﬁ‘§1 dﬁﬂéatt\’feéﬁ%efr&bﬁ%l SPPflé’Fat?ré?rP?&br%% Pm%bttzaﬁara@ (ii) biguanides

such d¥ghét@irant amhsieaioen, (shd E¥protRdtyrosih8 @hogBitadOIB (PTP-1B)
hibit999)) . Up- or down-regulation of these proteins

c|’6r73’ears to be tissue and cell-type specific. For
exanpl éc;)mn@mwdhﬁ:@ﬁﬁk@%lv expression has been

obser V%?) Qfffody 1 %(arlcb’&ﬁ&q linke&® a%o@fe%',ts%ch as tolbutamide glyburide,

3/ nphobl’asti ¢ em a
glipizide, glimepiride, and meghtlmdes such as repaglinide;

(e) o-glucosidase inhibitors (such as acarbose and miglitol);

(f) glucagon receptor antagonists such as those disclosed in WO 98/04528, WO
99/01423, WO 00/39088, and WO 00/69810;

(g) GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists such as those disclosed
in WO00/42026 and WO00/59887;
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5 derived thyroid carci nomas, basal cell carcinonas,
and breast carcinomas. Thus, DP-1V inhibitors may
whawe/ououd ity in the treatment of such carci nOPEBUS2003/034924
Beni gn Prostatic Hypertrophy: DP-1V inhibition may be
useful for the treatnment of benign prostatic
hypertrophy because increased DP-1V activity was noted
in prostate tissue frompatients 10 with BPH (Eur. J.
Ain. Chem din. Biochem, 30: 333-338 (1992)). Sperm
mot i | i {hy/GTRlagd GIPhiiAREES dueh as (idsd Ms¢lodudlin WO00/58360)end GIP
useful for the altering sperm notility and for male
reCcePRLIION S ept i on because in seminal fluid, prostatosones,
pr ost atipPAEARy A CAR gametidseand PpCAPaetepforagepsts such as those
. L1 N ess very high levels of DP-1V activity
d‘SCI(’%%J?.W??bl@)#%& 15 Chem Cin. Biochem, 30: 333-338
( 1992) §i) clglestarel lpwsringmzents suah pbil} HH -ty 1sdugiaseriplibitors

(lovasta®ih, §iﬁﬁla§tﬁtﬁﬁ&>%vﬁ§ta@1{ i PMBtatint figvRAEAUSEvERatY iRGidatint ¥nd
was, found in %J ngival crevicular fluid and i.n sg‘gjre

rosuvastaligy gyl BFSEEEk HOCAFSPaNt SAOIS R RS LS iPedst j t y
dialkylaAMi@balkddtivaivek of a &BSs—ﬁgﬁedI(%&tréd)‘Q aR) ﬁicotﬁlgll alcfohol, nicotinic acid or

t eopo i.s; DP-1V inhibiti .ma e.usefu L the ; .
asa R0 RN PR pidapisty 468 b b EPuERly B RS Lleslylrdgipetomivrace.
fenofibmgeptddregafimatep (OSIMRiuy dust aoblstiss&h aﬂ@R}@%d\ﬂiﬁ dshilgfors of
choledid}8l :ﬂfsgﬁ)ﬁ%, SubBlY 828t gl é(#d' étzhttie%fﬂglnﬂvm &1 IA¥A :&olesterol

preventing one or nore he followng conditjons
acyltrggisfegqse dnty Bigors,(suyh ps/papigniDe apl 4ii) oii-pydans. peels as probucol;

t ol er angPPARD adonfty, buth ds€8dss lddakRed W OIESILLY;, (5)

P 8L SRR e LRSI L), BHSELLBLAE T,
sibutrgra@ie, ¢rbgfatDeuopspsids Y | @1)’5 hmtggpngqm q@v@p@,tm(ingrse agonists and

antag(ﬁ‘ﬁﬁ@,rﬁﬁsc{a&eﬁ{epg?é Scoier é%o?ns%ﬁ He@IndBortif 13be iSRS, in particular
restenosis, (14) irritable bowel ;&/ndr ome, (15)
melanopdriinrfrgeantar dgomels, ghirelimaaganiagd. ol mglagitopricenigitingdoemone

MCHE Wl ehakbygscol itis, (16) other 30 inflammtory
conditions, 7) creatitis, (18) abdom nal obesity,

1
(19) n&M B%Péggﬁé?igt?ﬁgi}‘@m&? YRENIOTS: (20) reti nopat hy,

(2 411) n@f@*hfg@ﬂ@tdﬂhé’ndeﬁ Zé’%use %Ufr@}éﬁﬁﬂf@t@rly(CBBdi?&ys’lﬁicﬂﬁsas)@mn, non-

: .ovarian er andr ogeni.sm ycysti c,ovaria
seroid] b i o] MEEL & AR U e e MRt SRR R i enase 2
inhibite$;iandency, (27) neutropenia, (28) neuronal disorders,

29) t - ' ' . POy e i )
Gy RIS e AL Bt gy, covcn

quinapygl @@é@lﬂn@ﬁs& eerbeHE pckesmdoserteh samissqrkaay, irhesprtpy valsartan,

telmi%ﬁglg:;egfbs%arﬂ,r&‘ﬁ?ﬂb@l%r@é(nd N Bintch@khePbloBREEY.  -29 WO

Bt e TSR e T S0 1 SotBRMICS e
formul Batlweathost distieseal iae OB/ 0@IASS (1h kaasg2008); OO0 804496 (16
sS55I ) a8 o
02/06g (Laskugust 20027 WRO3H002H9 €3 January 2003); WO 03/002530 (9 January
2003); WO 03/002531 (9 January 2003); WO 03/002553 (9 January 2003); WO 03/002593 (9
January 2003); WO 03/000180 (3 January 2003); and WO 03/000181 (3 January 2003). Specific
DP-IV inhibitor compounds include isoleucine thiazolidide; NVP-DPP728; P32/98; and LAF
237.

Antiobesity compounds that can be combined with compounds of structural formula I
include fenfluramine, dexfenfluramine, phentermine, sibutramine, orlistat, neuropeptide Y1 or
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ot her drugs in the treatnent, prevention, suppression
or anelioration of diseases or conditions for 5 which
w@orvpowds of Formula | or the other drugs nmayPdiEUS2003/034924

utility, where the conbination of the drugs together

are safer or nore effective than either drug al one.

Such ot her drug(s) nay be adm nistered, by a route and

in an anount commonly used therefor, contenporaneously

or sequentially with a conmpound of Forrmula |I. \Wen a

Y5 artQHRGW) Garhbineid T8 Brdceptor S %Jms@@&tlﬁ%}@é AR08 el WoE B tin receptor
one or nore other dru armaceuti cal conposition

agonigty, if) PREticy s, d‘@@a@l‘}oﬁﬁﬁf%ﬁwéﬁgﬂw glyehin gptagpnigis uans! raglanin-
concehtret SoRmRenE MTTHHEBLR ahtabsSnilE F6r 4 RYiewHOMRYiEbesitEmpounds

ion thera y .al so i Iud therapies inm
that o PR T B BHR GURE TS P el Rl idnteeo. CIHr abt seent
advardesigSeading aghpiassing ages: @btedhﬁlftﬁd&xﬁpﬁutl@%&Eﬂegﬁ)ﬁirm& treatment of

obesi@%ﬁﬂ%%ﬂeégmlfh FSPI a%én%s lﬁo%ﬁgﬁig?ﬁ 6’013 ﬁ‘ @e\éﬁf’%&r u§$ @}ﬁf[lg Lee,

“Emerging ewinbetindiugs” E&lm_ﬁmﬁn@gmaﬁmg_o& 2dfeR37H0@A)her
a‘?@éu}‘cﬁ)egf‘&' 24 'aﬁt@é&nﬂ?i’hz@ @zfﬂj&e&rﬁﬂnm c&ﬂ?ﬁﬁmd& R#Bructural formula

used sin
Tincligfe s CBHAsEAIT B mBBeTt Nrfe 3355451 Jon sk 300D aud POH/ 14376 (1
March D00 flgnd SpBaSE coRPburRicfic@BEGW SOTBIRA  TWET69280A. VY 366377; and

CGP- dients, in addition to a conpound of Fornul a
EQ&%%}es of other active ingredients that may be

adimnnitsn@d €8 li mcapoorbintegbncts thattchn be canpiasad evithfcofpoundsaf formula
I mchﬁcﬁ: tﬁ&% cﬁéc‘icﬁgﬂ naist'ﬁ" %ﬁﬁ@{u%ﬁ WS%V@%&?’ [grS P!\‘teﬁtr}@o %af;'ﬁ 941, such as

nmoqab%{t{%é%tl%{ol?%@op Ay 0&2}%&6'98&? peph aaﬁﬂ.\fﬁé@; U@agetem\,No 6,028,084; PCT
Publiéen WD dgpfiisho (s Pu(»l*i’aanbﬂ WOI00/ 198BS, BA'F i5lidafi6h $AD 99/02499;

T S S AN G

r ddé¢lghdcbamanesptangdohisr that Iceﬁ baminlﬁlhékﬂ‘)vltﬁ%pohﬂl@aﬁ d&uctural

om0 EEATBY L T PG 120 s

Septe(T@éTﬂQO@b,oWﬂ 99/64002i (b9 Rreegmibeer1&PP ) VED O04HA79 (14 December 2000); WO
01/70b@g @57' r%?etn@er 2001)) a %W@lﬁ@@ 754 m@% M 91 JLf %EI%SG

III rotern tyrosine osp ase
dlscloé@ﬁrxﬂ 11%)Spqakm¢ttﬁlt olfi%oeng ¥dvanges i fhe deyel pPBENiGt Al #ASEPIES; 4 receptor

agoni§tg)’ muéﬁ :myd qmela@gi@ﬁfé mb M%Bélmgykmo;ecr et agogues,
m dae uri de
o 1 2By arriins b Rrgtionth isinaghd gf fhsirgesentgpvention

not or(lye)mm (gxleu)ﬁm raaseonmpouhd,tbor sls¢ stdtbhwasr atas bihseadivd compounds.

Non-{ffhfine ERhohotek [k, e U6 ABANORE @@@%%msggﬂ%%%mwwﬁq two or more

activecr@fraws@ Seéamd\ﬁmrm@rgslgmﬂ@s, splfgnytureas) HMSGHEOA rrdpetesegshibitors,

PP ARGAEbn{&LPIPL BERAINOr 2 B013E EYPSNSMEJ?JI@?S hiPSRiBES 6 @8 unds.

d_\W00/ 59887, -
I illyequge/ Lc‘rgrggoGun rs]of the present mventlon may be used in combination with other

drugs that are used in the treatment/prevention/suppression or amelioration of the diseases or
conditions for which compounds of the present invention are useful. Such other drugs may be
administered, by a route and in an amount commonly used therefor, contemporaneously or
sequentially with a compound of the present invention. When a compound of the present
invention is used contemporaneously with one or more other drugs, a pharmaceutical
composition containing such other drugs in addition to the compound of the present invention is

preferred. Accordingly, the pharmaceutical compositions of the present invention include those
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WD 2004/ 043940 PCT/ US2003/034924 (h) G P and AP

m metics such as those disclosed in WO00/58360, and
w@@4/083e®pt or agoni sts; (i) PACAP, PACAP nmi nepCTES2085034924

PACAP receptor agonists such as those disclosed in WO

01/ 23420; 5 (j) cholesterol |owering agents such as

(i) HMG CoA reductase inhibitors (lovastatin,

simvastatin, pravastatin, cerivastatin, fluvastatin,

atorvastatin, itavastatin, and rosuvastatin, and

that aled beitaigtoat Ioflﬁ))ore éthén) acsiog L@&Icﬁ@fﬂi $n ﬁdii?@cbrﬁﬁ)tawo&hﬁ@dﬁﬁd of the present
col estipol, and dial kyl am noal kyl derivatives of a

mven&?%ss | i nked dextran), (iii) nicotinyl alcohol,
niTbetierpht ragioi of ther congpamad of thegresoit, inYdémipn RPﬂdaaeetgxdmcEf/Smgredient

may SN Bl LR G AR BSOIR” pery
effective ylospefl caglywill be wseds (s, efgr &Rk Whep wicpmipaidof the presént

invenGiPis %@fn%frféh v@ﬁ%’bﬁkk ngnt SHE Qe%ﬁt BEb %‘f ﬁietc%%p%ﬁ{?cll oﬁﬂﬂg resent
hol est er ol %)trans

1nven§1<m]1i05|::% Bq?ngr aggakwﬂ]a%engmlmﬁgggronéﬁlapu(t J,pﬁ)q } about 1: 1000 preferably
about 200116 Xbslani20. ﬁb@iblﬁéilom ebale@hpoun(ior tmnﬂﬁﬁﬁmtﬁd@nd other

h
ST RUTXCR T N T
effectiyh eloseeofmageactive Sngediontrshpuldéde used.i st at, neur opepti de

Yih chh%ém@ﬂltaﬁgmhé%gxgpggld]ofrtﬁé ge% 1dv@1\{t%r§£lda&9&' a%ﬁv?e agents may

and ant agoni sts rene receptor agonists
be adipaiseee SANRTAR]Y PREEIHICHYD nmsa%§ltlon1nths afminggiragion of one element may

be prifEloade Birérit fo,br LEERREGH: tcaﬁl@ RHSkSstrA0h OF bnlefa@ge%qgﬁl sts,

nel an entratln hor no
aﬁ'ﬂg@gﬂp@{r@s 0? ﬁ;)e Presgny ing tlgné%a[ gl)etaidéﬁgg%mdg}y cﬁal parenteral (e.g.,
intramusénl i, froraperitdfeal iptragaots ICW! endasefnal inge€oh br infusion,

subcu.{a?&!uﬁr{@%{tt%ry PPM?rﬁtéﬁ)&a{xﬁalfﬁrb&%ﬁragsﬂsla Qs 1Hﬁnrecta,l &ublingual or

ortico
topicah pauitdsj of jaghminigtratios @hé sray\be f@mlajg&,yaggnagéo@ther in sultable dosage unit

formull A P bdRLifing@BHvdr@bnaHoh h&fﬂ@ rph%ﬁce‘!tﬁm%ﬂ? Q&(:%gt%Hférbaﬁ%rs adjuvants

inhibitors (enalapril, lisinopril, capt

and Vﬂ%ﬁsa@mpﬂaft‘aﬁ?a 8%1%911116)& asémmwt%e@p{rba*ddwsbq@éh%treatment of warm-

bloodéd afmalsanch samidesars Bossed, bzhlﬂé htdy) dog/sabaarrh@;nqu@ 2tc., the
bet a bl ockers and cal ¢ci um

Compé%g%nﬁgﬁ]ehﬁ%gﬂgﬁg{ eﬁg‘b% fogyre HMaSse- 1V i nhi bitors

t Aae poamabaiticalndvinyeditions$ fordlongimindsatidn ofttheicompainds of this

o o SR 38 IR B3 o

met Fmownn s\Asha Woethedogghide thepdecefi toingimg the active

1ngrecﬁ&@ Zﬁto a%@cmﬂgﬁ Q@t?ﬁﬁéca{rﬂlér VQMGH §&ns?19.@é’s) one\épn%’ré %&3%\% {r3redients.
WO 03/ 002530

Jan 200 0
in gers 3 3 BrimioepigspaniPosbien) sreWSRIGAAD SRS SaNpgely biinging
the acA0OBereditdt B30 BGA&ABo Fith ddiquad gar2ér¥3 h;findl) A18ideded18Dca3er or both,

and théﬂnﬂ" ﬂ%@ésszc\%p@aplﬁl%e\ﬁ%&% 1%9 ﬂﬂg :!ies(lgéd‘]fgnnulﬂ hilorf qg?ﬂ)lé pharmaceutical
composmon the active object compound is included in an amount sufficient to produce the
desired effect upon the process or condition of diseases. As used herein, the term "composition”
is intended to encompass a product comprising the specified ingredients in the specified
amounts, as well as any product which results, directly or indirectly, from combination of the
specified ingredients in the specified amounts.

The pharmaceutical compositions containing the active ingredient may be in a form
suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily suspensions,

-33 -



10

15

20

25

30

35

DP-1V i nhi bitor conpounds include isol eucine

t hi azol i di de; NvVP-DPP728; P32/98; and LAF 237.
WO\RH0HOB930 t y conmpounds that can be combi ned w PEIT/US2003/034924

conmpounds of structural fornula I 35 include

fenfl uram ne, dexfenfluram ne, phenterm ne,

sibutram ne, orlistat, neuropeptide Y1 or -31 WO

2004/ 043940 PCT/ US2003/ 034924 Y5 ant agoni st s,

cannabi noid CB 1 receptor antagonists or inverse

dispessgiie pswders oegrandes rehiulsioec Bt of sofagaiRuRt,Sor sifps or elixus
ocortin-4 receptor oni sts r.e
Com BRI 8 T8 GOGET ol RSP P PSR B S b o

for the @@@pfaoturaoﬁ El@una@ugcal Eompasitiensi aad soh eorhposithms lnta)y contain one or

more% PROW R4 f?&ﬁ&h&%ﬁ}lﬁ’%&%’ﬁ@é B%%Ni@téﬁgc%&%uﬁ&o 2, agents, coloring

ruct ur al or nul

agent, aRybpreRsVing agesHinRyder i preeda pharmacenticallypeaant e palatable

prepatAMRhAPEABIES cSithiAttBS é(ctfv@'inér&ﬁeﬁtﬁ@ ﬁﬁr??d’t‘lg_rec%th 1‘52{8181% f&bharmaceuhcally
ls

sccep R ORI kMo L Tor e iy Rt RDlstsi fighe Sxcipionts may be
for exampiys jrffertEdijpents, phns cAoibgdanghnYey galiul cabbhatd 3lthose calcium

phos;(h%{% ?f)so%hﬁlﬁhﬁ)gﬁﬁ"té %Sa ?atl%n tarall 15%@%%?%%4?&&6}%%1 %)r e)fample corn starch,
or algnn@ peidebindiog egdlits cfbmampﬂensmds geRginemtacadia, a6d B®Bic 4ty agents, for
examplb rﬂ@%ﬁﬁﬂﬁ FO0A, sedc yl@d%%éélfslf}ge dt(alélggs%}vg@% Lghégtgé;)% they may be

eci fjc conmpounds i denti

coated g@ ke t%%ee@ﬁ? delgylisimepratiorsglabserRinR b feigastrantestinal tract
and tﬂﬁﬂimir@‘hdaﬁl baganedidioh batr 2&31@HgeiiiGE)eﬁ@dlfb}FdSheé?i(alfi*lp‘ld1 a tlme del material

e, SOREAISR b ST oy GRS 1529135 0368 4y B e couia
by thestgchniqess desambad batie ;U. B atéubd 2661 0&yrt, 6,452/ 6ib9263,874 to form
No. 6,028, 084; PCT 15
osmof e Ry R bl Tog ool SR4BRT Bubi st o VD 00/ 10968:
p Errpylgiiorsdor el o may @igqg@presqgtegl asprarégelatiipcapsules wherein the
activéinBRdieABié miRBd withan iR8t &Hd MNRentdf R %%arﬁﬁl@ c%hﬁ%h’e Mcalcium

C or oni sts that can be conmbj ned with nmpound
POt KR PR SO GRS PO BB D S B GBS Pk oyith water
or an 0B /nBANEY, Fof € anglde p@dnylt 30 Qﬁ])ud wfﬁi’x[ &6@8&8)11( 6
Sg%%%g% &ufl%%gﬁs cc\)MPa %éeb%f% 6f %Jt?tﬁg \(%}, éxc\ll%?ents suitable
for theapneitbwre ofza@@@c)us sambnvs@m 131RD33Tip{c2T Se puspriting 2GALS) for example
e
algingte PORTVEIY!-PHgBI Qe sgem tepanth@p gumasasia; Papeating Or wetting agents
may Hb@ﬁiaﬁirﬁ@ﬁoétﬁt&@@ pthbEatﬂi@ON)@ ex%@i‘i@b MREthN §1{ d:diﬁleﬁ‘s@ﬁon products of an
esent i nve
i iR 36108 B AR p eyt Epista s, b Sy apion products
of ethylgne oxidawvidh longelraimeliphatic elvopalsyfdsex angfie Wadm?ﬂthylﬂ@oxycetanol,
or coﬁ:?éﬁg%]oﬁ %)fd(ﬂ@islb(m&}% 'oQﬁfe'vaﬁligga%al%g{gpso&@l gd ?r%}{‘{ ﬂg}/ a%}'ds and a

oun
hexitglisgeh ¥ Rplvprerbyleng a@rbziwn@nc@é@te pnv@r@omatleu potdasis of ethylene oxide

with pattidlRkfeRr ®rived from fatty acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueous suspensions may also contain one or more preservatives, for
example ethyl, or n-propyl, p-hydroxybenzoate, one or more coloring agents, one or more
flavoring agents, and one or more sweetening agents, such as sucrose or saccharin.

Oily suspensions may be formulated by suspending the active ingredient in a vegetable

oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as liquid
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PPAR agoni sts, PTP-1B inhibitors, other DP-1V

i nhibitors, and antiobesity conpounds. Likew se,
w@orvpowds of the present invention may be useRPCT/IS2003/034924

conmbi nation with other drugs that are used in the

treatment/ prevention/ suppression or anelioration of

the di seases or 30 conditions for which conpounds of

the present invention are useful. Such other drugs may

be adm nistered, by a route and in an anmount commonly

paraffits éﬂletdil@'fseﬁpwhsmﬁ@ﬁia? RPREANEBIERENNG hgens Fati©nipk béésWhi thard

f Lhe present in ent
parafify S 2RY APl SRl R rH R MR srt B Pt BRiCH G oring agents
may bmatltheddnepr@\ndm palableairaldrergsatioa. [Jhascneoguesitioal may be preserved by
the adﬁgfm%%'aﬁ L 8&9@5@%3% D9 SUGR: Qhijer drugs in addition to
conpou faSent invention is 35 preferred.
Abdweriie pgwderR ang E@nnhs: suitabledPr pisayeEen phatsaqutoustraspension by

the adBltRRVFbwakdd %\Ilﬁ@ﬁle'aeﬁ‘béﬁﬁgreﬁﬁﬁﬁi% adm3eudQy AR Q%s@éﬁ%%r wetting
PCT/ US2003/ 034 that al so contgaat ne_.or nore Ot her

sgent eRPR AR AR A0S OF PRTABIE Yo o RaB TP YHanE sgents

and s@paﬁﬁﬁg agehm\aeméx@mphf“éh%ywmsg laIre:{d'ytm@lt@hed hisove 0 Malditivilal excipients,
nvent ion 1.0 the secon '

for exa S CQ’[ elsl”le%a\f ana.c 11 ent a gS %Ct ! VSe t
WB S el E g Calgriie Atk g alsorhe HipSh-t he
efI‘he phmccdm;el afmmpations nfjthe divention Gepelsalbeyn therfosn of oil-in-water
emuls&rfs® qpe xﬁm%% rﬁ)efef tfeaac\teﬁgyauf o@lﬁf&%ﬁ% IEY#%e oI arachis oil, or a
onpou

exanp res I nvention IS
mineralpibifere appleniavd pref finsgyemiures R thiseg ﬁwta'%le Pulsilying@gents may be

naturamnmwaﬁl Odurhd) Corx@ePH gunh Ao4EIALdr nmt t©agaBhtl®) tdaaﬁalgg&r&hmng

phospﬁﬂa‘ri%ﬁ or g{ag%glg%/ éwa{)}egcm {8 T ap eite{sooqgﬁél?:l 8 grg 8iénved from fatty acids

and h€orob am’ra/tl'ridﬁs fafexamplrgochitad nmfnob]&etepar&ﬁc&mﬂemstauanpnodncts of the said

partlaﬁgsq?gg Wikﬁ eth | X C FB} gﬁ%’aﬁl@%%&%&%hgg&e{o? af\in Iﬁl&r?o%lgﬁ?e The

0 reme
lellsl@lsémﬁfye?é&q @@tms‘éemm@&md fBavoriug agengs-edi ent s houI d be

useehps hitd SIUGH 4 RRhLRRR &1@?3&&@9@%@& thexih §%chrol
propy%@ pt| on %nd ot’her acti Ve agent S may m ni S ered

5Ple FYFOBP! qriSUEKeRG- uRiahifBmmultiong defst al¥gheonfqip a demulcent, a
presex&dmemnﬁtﬂaabhﬂ@ a@cf ccﬂaﬁngi\@ﬁant may be p rior to,
S eqguen r.at |

t 1
oRePhEG kel & CrRNIERRHEN be Yo Rt BFa el iy B peous o
oleagereys buspemhomi ‘Biie segeinjoromay be framehtet @bor(dmg}o the irown art using

those Eﬁ&%%ﬁig{&er ﬁ% %Qtrtﬁlg Qg@ﬂtg Qﬂies%g endlﬂxgr AAUFY ch He¥been mentioned

|
I ntraci Inje on or | us cut aneous
above, phhesteridhiniasiablepenselon Byy tanhe aﬁeak 1§meﬁsble e48ign or suspension

in a n¥ReA@paret&@ilflacc d d‘ﬁ%ﬂ{ or @[veni RN xampleOast291fon in 1,3-butane

diol. dm 1 Iﬁé&% erlc%t,sllﬁtg 6\112 ,m%ag §%lé ? rtng? B %gg{yfegﬁrg water, Ringer's
solutiow At chisotionig sodmvrecﬁlondmiolmtmm o xdditipinatarie dixed odb kg conventionally
emplcglgﬁ 6Pl @&kf%et%? rsuép%ﬁ&i 2]%'& tla@ rf)ﬂrpogg 51?}! §13nd flxed oil may be

q[i) eac m-ni'stra
emplqmd incjlusing %ynﬂh:éwtm@@t meﬁuglys@nd@ar n ageitidyd, é@de@lcmmaasolelc acid

ﬁndLé@ﬁhhéﬁmﬁh%ﬁonBﬁhﬁmxﬁﬁﬁﬁes cattle, sheep, dogs cats
nonkeys, the conpounds of the invention

eflhg @plinp%urfdé rof Jgeprpﬁ:nh@mg)n may also be administered in the form of

suppositories for rectal administration of the drug. These compositions can be prepared by
mixing the drug with a suitable non-irritating excipient which is solid at ordinary temperatures
but liquid at the rectal temperature and will therefore melt in the rectum to release the drug.
Such materials are cocoa butter and polyethylene glycols.
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The pharnmaceutical conpositions for the adm nistration
of the conpounds of this invention may conveniently
wheoopnewent ed i n dosage unit formand nay be pPEpHS®A3/034924

by any of the nethods well known in the art of

pharmacy. Al nethods include the step of bringing the
active 25 ingredient into association with the carrier

whi ch constitutes one or nore accessory ingredients.

In general, the pharmaceutical conpositions are

prFep arp&dd bse tftafngf dthdmeng jell lids] soRdtRing oblélhsﬁb@hsn&s tB€ containing the
redient iLnto ass

compBifut peEgE Rk ERRRSEE! 18P el it b oplton. opica
apph@hdl_i sledhipciufle nmdswash;zs aighgapglag) t he product into the

Cor‘r'p g?rtnliag% afel&l)arg OSlt (H] %}Bgrée?ﬂ%%(%%ﬁg ﬁ%s&ﬁ 1nven 10%81&}' IfLHﬂ'lCI‘
COMPHAE %thwh@rawﬁfcaﬂy wttvew@nyppM@é npted h@@udwbmeade efuildy applied in the

treatn%ﬁl@ Bf thBabeFeOnEffongl pa@BRigichBbnaftiods Seases. AS used
the term"conpasition” |js intended

n,
eﬁr’& fratment oF BERYERUERHSPI AR Yhigh §?ﬂé‘éreﬂiﬁéhlt10n of dipeptidyl

peptida3gilé dngmﬁeSadmnyraﬁ app@phﬁtb ddsaganagnivel aﬁraml e aBﬁutfm)’l to 500 mg
Lrec

e AN LA BT Syl B kLGPt s e
Prefexablbye ihfei d@elagr’mmh 8l b¥akoys el webeutt 350ahg/bg ppodryt morespreferably about

0.5 to%@ﬁtald(‘)' Iﬁ%’k& Bor %ﬁ; | A Suit wcﬁ)gég%%Ymagkb% dbg}ltab (f)P{oraSOqgg/kg per

suitab use, Ol' e

day, %b%tc%‘sto 10978 gk per dayhabrhouby. T by H@Alsgnmfsiamng‘hthm s fange the
dosagdh R4 (554’3)%9 (Pﬂd 529 Q%(ﬁl%éfk%‘ber dhyp %r%r:h'a@nﬂﬁm{oﬁ the

anul ft ca
compg e e B RV s fm ket Bt eho 551900 gagof the
activenagredenp pepenkdyddt; Gr@il0g, 1 D0.20/0, 25t 60.0k NH10N100WM, t1 5.0, 200.0,

250. oaﬁ(So 0, T40p. ot EQO U‘Btgﬂ)f OaGIEH 56866 0 @Bﬁr()”%&? Pddoc(?m of the aﬁgve Plgredlent for

npositi o nNpositi confai n
the Symf@ﬂ%\tg?e%h@tl@émfélftthﬁjdqsﬂgﬁﬁotth@P@mU@ @dr@iieglt iThg cofopounds may be

dmisiveRHeRi fl ts
admi Hﬁgf %2 sag?vli%%grbgg et8t4 ;ﬁ%{ér% ﬁg?gayagfe@érﬁblg%%k@&l McepRYEY

Pg CRPYeyCHingHizhetes meelhiyp 3?5{91 BYPEHIEGSAEAPT ons.
hyperﬂf@y&hﬂemﬂrﬁr@tﬂbrﬁmas’éﬁ f(brWﬁnMﬂ@fIﬁ[ﬁBL@lﬁE of the @%%%tmﬂ;e%tlon are
e SR G TRt B8 B2 a3 B B
invenlitie s adwdnipiendias anaily Desagé of fremabpiited). 1 inmpeto tabalitl 108 migper kilogram

of am?rgé? ggl)(%sw&% Bﬁﬂ% g%‘?\%ﬁt %ﬂe’ %ﬁ%g@é@gﬂ?gﬁ\aﬂéfﬁsgé &m to six

times @ gy rfirdgy ﬁ‘éﬁtiilﬁ For m@a g, mwals@amﬁ daﬂy @osage is from
aboutdr0 lgdb Bbsut 61000’ mgb fé‘ﬂér@lﬂ a@aMtout 1 g @R fﬁ) Iﬁé afif#le case of a 70

d.lub
ke aaffhibht i ihidRufned nwla%%eéraﬁ? be Pe"ont” bie tabeut 3§ane. This
dosagt;attglmbs nrgybe kmdjumdaapmldnda:rthet betymatajerbgeutic eadpensedy
t
R LSRR RNEE 8L L SLPLEOE (90 By f s
any pmléwlpmat@ngmgr B¢ M@Tdedamdlvaﬁ d@p@d uponengeetypd faadets ifeduding the
activiBXG ﬁ)ecﬁlctc'oﬁﬁ)o%% @ﬁﬁlpfé?@:c? rtlﬁeaxlnetaﬁéig‘st?rﬁh%l a)ﬁ‘&?érfé]t dactlon of that

I'TDHOSt ear e or yce dl Stearate e enplo
compeynely theedpeapasly gféo%ﬁnéﬁﬁl heplihy sqxpdict, s Badél@edéf@émlmétaanon rate

of exdrétidnh érug.combiigdtien| e 4ev@bi6y dQBe pdrtid®ier dditidANend the host undergoing

ther aﬁ"y 265,874 to form

-36 -



10

osnotic therapeutic tablets for control rel ease.

Fornmul ati ons for oral use nmay al so be presented as
whaood/oggokat i n capsul es wherein the active i ngPe€rUS2003/034924

is mxed with an inert solid diluent, for exanple,

cal ci um carbonate, cal cium phosphate or kaolin, or as

soft gelatin capsules wherein the active ingredient is

m xed with water 20 or an oil medium for exanple

peanut oil, liquid paraffin, or olive oil. Aqueous

s Ss\meﬂshan@dscfoﬂp@pmﬂghhe aﬁhpctfndsraf ild iabéntion adeliluXtidiE®in the

i bl h f
oot SR BB 2T S TR B St koo
in the agentsillubpateékemm. e  sodi um car boxynet hyl cel | ul ose,

Ia@ Xé)rﬁﬁ&}nldk QF ﬁ’re p@é’sgﬁﬂﬁyenugﬁ QRY {)QPLIGE%J@& ?ﬂolntjérﬁﬁa@ 'amino acid

rum -p yrro one

mterrrtﬁﬂ@@@é@a‘m # tbﬁ%ﬁ @Jﬁméa& aad sab%ltiéeshﬁgromclw/emem@lates such as those
of forﬁgﬁlmsu§§% SBd e a)ﬂaetcaminloxeoﬁ@ﬁuﬁg foNgwed 85 RBRbicdEon,

for exanple |eci h|n or condensation products of an

al kyl ene oxi de Mﬁth fatty acids, for exanpie

.polyoxyethy gne st ar a e, or condensation products of

et hyl ene o chain allphatl ols, for
exanpl e heptg en®bkycet anol , @hsati on
product s of d} de with partlal EFQFXS derived
fromfatty a and a hexitol such as

pol yoxyet hyR&neR8or birf ol nonool eate, or cgfdensation
products of ethylene oxide 30 with parti al esters

atty i,ds and hexit ol dI‘I des, for
whereg g gXp%IO@ oy R G B een 1ot DAL PRl piB0ge
protecsiug REUPi s06lS agRyt-llGo caboiai(BOM) bedryloRyoarbonyl (Cbz), or 9-
S exanpl e ethyl, or n-propyl,
ﬂuoreﬁyl%y?ﬂ y%ﬁ%%é}%%oc)one or more col ori ng agents, one or
ndhe prephrtion phihesyarermediataslisgleecrdrednim the fsmmgrﬁChgnes.

~agents; such as sucrose ¢ pri n. Oly suspensions
. may be fornul ated by sus he active ingredi ent
in a vegetable 35 oil, exarrpl e arachis oi I
oil, ses oi |l or coconu oil, or in a mner aI 0| I
: such as [} qui d -34 WL 043940 PCT/
par, The oity susp S may Tay contai'n a
tllﬁcke |ng Q ent for e Ie beeswax, hard ar af

or cetyH al cohol. Swedenbng agents such as oth set
forth above, and flavori ng agents may be added to
provide a pal atable pral pregparation. These
CO%R/@# S may beRpr erved by _the addition of an
ant Mt such askor br¢_aci 8. BeBSEpir HPE, &) TMGA
powder s_and §r arAl"es “sui t Bbl eCf or

aqt8tisSMespensi on by t hel-addi t i @n) KHMRSei) PNavi de
the active ingredienti pradm xture with a di spersing
or wetting agent, suspending agent and one or nore
preservatives u I ting agents
and suspendi n igéh?%pgﬁglgggé%tltﬁ%@&%@bt hose al ready
nmenti oned above. Additional excipients, for exanple
svveetenigtg, fl a oring and col oring agents, nay al so be

pr esen_tR. The bhar ma(f HtiS@k GOPRYSI tions ofg2t hey
alleo e e t

i nvent ormof oil-in- er
on b8
N . - Ar OH
3 Ph/' 3) LiOH, H>0, NHP
6 II
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enmul sions. The oily phase may be a vegetable oil, for
exanple olive oil or arachis oil, or a mneral oi

wo ero4exmpl e |iquid paraffin or m xtures of t hBGEUS2003/034924
Suitabl e enulsifying agents may be naturally- -
occurring guns, for exanple gum acacia or gum
tragacanth, naturally-occurring phosphatides, for
exanpl e soy bean, lecithin, and esters or parti al
esters derived fromfatty acids 15 and hexitol

arfloygroudeésof ﬁoﬂnuleXBz[fB b&mﬁ@fcballyedvaﬂml@ Ur®dn8n tlﬁﬂﬂerature or may be

o SRS BT O 8 3 S B P 0

convammbBIEadeCritin tleamme@mnanQm eabb T eradion 1995, 51, 1033-1054) is
1llust1§téﬁ%t1 g@l‘le@ﬂe f‘ngn al:l‘fi‘ya%qj&ﬂi B9EALSe, o] 1P ene%cu?c':]«? 1?(56 eﬁ M(fhemay be

f or nul at sweet eni Ag ag
Conmbeir%}%@f Yiailablg op ppridnaregrrpd fom the ﬁbﬂ@f@londmg gcidr fos exangple by

treatnieDt Wh AhibANShIBe ¥y %Qal?l%'i(ﬁfid% ] t%ﬁﬁltﬁ@%mn@ ani6f %F
phen}Eres atlv and fl| av r|ng col oring agents. e

U9 1 PrOHp 351 O BRUCIRY Be Con'Eni WaFiRn of e appropriat
aryl Getganid reageni ¢ od @kﬂzehdiqtbt&{ﬁlﬁroﬁfdes olieaganeds a4 %ﬁfhﬁ%&% moiety may

be mt{d?i'uéecﬁldstﬁg o lt\%] gﬂ?v%g gré f ozl%gu q}?ﬂgogngr? gl?cﬂ%e g?n%?q frﬂlé) acyl
oxazokigieng 5 émdregusm Mmhﬁzg»rtageuﬁlta@ ammadmehame ab @ésthyanine @n &gV-
d11s0;ﬂw&hylmﬁqe% gfdnluﬁatb@bf feta@t%newﬁﬁ ?\Pﬁﬁoﬂ{os%u{m% l'ﬁl% rgs%ltant

b a $ rile |nJecta tion or suspens
romige i qIplpcedyiesrids: éwflegialﬁel@ebf Heateeds Witk mramethé/tgu\a@dtmum azide to
providecazidex@ m&it&kr)lla@veay sigd %&s@ﬁnidéholzll@ opﬁﬂyﬁﬂﬁaztoﬁ&ﬁbne NRAGated for

CC a s, and sol yents
exam@g%l iy Séluén kagne ma%%? tﬁecaﬁc@ﬁ Vﬁﬂhggéot oni ¢
tnlso;g@mlbn‘nzgmﬁsolfomé astdb Utisydnzidentogatdvitle aride Stdﬁ’éd:tlye THel 2%R® is reduced

oo RSN 0kl Y AT P i
protecigd w%g;n BRPTORHHE S1pug. fon @};a;p@plngis glym teett—btaylnmmrbomyl (Boc) derivative
by tre@th@hwﬁn lddee&z-blh@lm%ohh@n ThE Akbb1RGIHS §M@Polgfed°+&fv8nlently by

treat %e ﬁg}s use in the preparatlon O 1'n| ett
reatmgi Wity dEgperonElepioquerite s isaiercharidinjermedigics. As will be
readilpeippanins tethese skillédia thoirallffousd RRESH o Scifl O aré 8¢4iRble in

enantlgglgh&l@;oﬂ%é l["09'91 5 thtls {e%g H&ﬁlég%? ﬁp;gogﬁz?otg 5%13(8112)% o% elthet% the (R) or

(S) enanmmﬁqr of pmﬁOhgm@n@B_ phéemnplatingtthé sprsopriate atthod dormhyersion of acyl

oxazoliGiWBRL 8135/ gbut liquid at the rectal tenperature and
will therefore nelt in the rectumto rel ease the drug.
35 Such materials are cocoa butter and pol yet hyl ene
glycols. -35 WD 2004/ 043940 PCT/ US2003/ 034924 For
topi cal use, creans, ointnents, jellies, solutions or
suspensi ons, etc., containing the conpounds of the
present invention are enployed. (For purposes of this
application, topical application shall include nouth
washes and gargles.) The pharmaceuti cal conposition
and nethod of the present invention may further 5
conprise other therapeutically active conpounds as
noted herein which are usually applied in the
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treatment of the above nentioned pathol ogi ca
conditions. In the treatnent or prevention of
W@ oovdiogioans whi ch require inhibition of di peptPdiiUs2003/034924
pepti dase-1V enzynme activity an appropri ate dosage
| evel wll generally be about 0.01 to 500 ng per kg
pati ent body wei ght per day which can be adm ni stered
in single or nmultiple doses. 10 Preferably, the dosage
|l evel will be about 0.1 to about 250 ng/ kg per day;
nore preferably about O.SCHBEMVEDDUt 100 ny/ kg per day.
A suitabl e dosage | evel may be about 0.01 to 250 ng/kg

per dayQ about 0.05 1)AARPH(OAY,, FRhdEY,N or about
0.1 to 50 ng/ kg per It hi ' he dosage

may - O 0-5., H.[0Hp 5 or 5 to 50 ng/ kg per
day. For;oral admnistration, the conpositions are

preferabty provided in .t form of tablets containing
DG o 1000 it Semenrs ey prvahtiegre;

particularly 1.0, 5.0, 10.0, 15.0. 20.0, 25.0, 5D.0,0
75.0, 100.®,. 150.10(COW),Qr Pig6D. 0, 300.0, 400.0
0.0, 800. 0, 900.0,__agd

SOO'ghkgggL?' 7500, 10G0. N O
t hardctive Togr edizﬁmthidmroxatzbﬁdiﬁm@@ormti ¢ adj ustnrﬁmj
of the dosage to the patient to be freated. The

conpoun may be adm nistered on a reginen 1Pho 4
ti mes per day, preferably once or twi ce per day. Wen

treating or preventing diabetes nellitus and/or

hyper gl ycem a or 20 ypeF}rﬂéﬁyceridenia or ot her

di seR9dgBf ero)whi ch dsaf the present invention
aréjEEEEE%ﬁg@dt gRheralTy dhti S actory results are
obt al A the conpounds the present invention
are adm nistered at a dlaigy dosage of from about 0.1
ng to about 100 ng per kilogram of animal body

i ght { er abl iven as.a single dai]y dose or in
a0 sl e%ubtsg\ﬁg?t g Hé?%’&’éy{“r%{r“c‘?qﬂln§l}%¥eé(%% grder, as
illustrated gaSehefrerin A¢dB inuetmbmiagle avaitabid 6r readiBy profaadd Whaa Vatiety of

' 0 - o oult 0 L
e e e
with apppropOateligpubatifited FagohenzenhAdhunder Galld goudisg caditions to provide
acid 8 QB BERAIrbIYsiB8f e QBAPOM vafi ol Bf i1 BRI e§%gpltg%s itg-géilﬁ loride by

ch
dosage regi nen. yay be adjusted to provi the optiml
treatme R BXAV L5 hae Mredanhy e sarisnasih pivaslcbloride
(PivCh Hatlow b bg pestifehCwillp Hithil VR hzAidchohE 8 e gyymd;aitgﬁiﬁ%e 9. Copper
varied, and w

r rticul ar tient ma will
catalyje¥addRIbh S ARl e peB 1 il et i gyt 5
Conveggien g injeroedinted] mpp be farded onprsulastribep inyedmet he

nmet abolic stability and I ength of action of that
conmpound, the age, body weight, general health, sex,
diet, node and tinme of adm nistration, rate of
excretion, drug conbination, the severity of the
particul ar condition, and the host undergoing

t herapy. -36 WO 2004/ 043940 PCT/ US2003/ 034924 Severa
nmet hods for preparing the conpounds of this invention

are illustrated in the followi ng Schemes and Exanpl es.
Starting materials are nade according to procedures
known
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in the art or as illustrated herein. The conpounds of

the present invention can be prepared from al pha-
wa@pdiono43ed d 5 i nternedi ates such as those of fRCHUE03/034924

and substituted heterocyclic internediates such as

those of formula I, using standard peptide coupling
conditions foll owed by deprotection, R ORL R3
HN~IN-m OH X YINI HY P RA R3 I 11l wherem p, W

X, Z, R, R, R3 and R4 are as defined above and P is
a swtabl e nitrogen protSCHEME g§roup such as

tert-but oxycarbonyl (BOC), benzyl oxycarbonyl (Cbz), or
9- 10 fluopenyl net Eg)é%/car bonyl| (Fm)c) The @reparation

of these i termsél MeOgMet¥libed in t he {lol | owi ng

SChE 10 O~ +1ji--,N QM(NF@O_?CHS
~/ ~CQ 3 12R0H OPh,)RZMOBE  Ar I\/gBr (

BUZBOTf,—i i) NBS, |(|1r|) TMGA -~A Ar r-SI\/EZ ~ or

i) KHWVDS, Tr N3 t el
Is?Jbstitute:JII |)ohe£1yl) R( B EP@W@ @[)6‘? ﬁ@éﬁ%@")o

Ar N 20 Ar OH N3 PthEl) Li OH, H202 NHP
BH .
o /\/k N-Boc glycine

> Ar X (CH2)0_7CH3
(R)-CBS, tol, -78 °C 13 EDC, HOBt

Y

0
O)K/NHBOC LHMDS § 0

Ar/\/'\(CHZ)O_7CH3 ZnClp, THF ArAl)J\OH
1 NHBoc

Y

An alternate method for the preparation of intermediate IT wherein R* contains an
optionally substituted alkenyl group, and R* and the protected amine are anti to each other is
shown in Scheme 3. Acid 8 may undergo EDC-mediated coupling to N,O-
dimethylhydroxylamine followed by treatment with the appropriate Grignard reagent 11 to
provide ketone 12. Reduction to alcohol 13 may be achieved in an asymmetric fashion by
treatment with catecholborane in the presence of, for example, the (R) isomer of the CBS catalyst
as described by E. J. Corey in Tetrahedron Lett. 36: 9153-9156 (1995). The alcohol is coupled to
N-Boc glycine to provide ester 14. [3,3]-Sigmatropic rearrangement of the enolate of ester 14
may be achieved as described by U. Kazmaier in Angew. Chem. Int. Ed. Eng., 33: 998-999
(1994) to provide intermediate Ha.
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6 Il -37 WO 2004/ 043940 PCT/ US2003/ 034924 Conpounds
of formula Il are comercially avail able, known in the
wo 2aoan0sxowr e or nmay be conveniently prepared byPEI/US2003/034924

variety of nmethods famliar to those skilled in the

art. One convenient route described in the literature
(X. Qan et al., Tetrahedron 1995, 51, 1033-1054) is
illustrated in Schene 1. An activated acid derivative,
such as acid chloride 1, which may be 5 comercially
avai | abl e or readily pre®iiEEMB4HmM the correspondi ng
acid, for exanple, treatnment with thionyl chloride

by
or oxalyl chiloride, i reated the lithium anrbdn of
phenyl oxazol i di none i§fﬁﬁﬁeﬁﬂgﬂé2%§§ﬂ1§&azoli i none 3.
Conj ugaBechdd )kon of —the—appropriate—»ar yHNG | ngrd
reagent 4 azol i @ Hone 3 provides internedjate 5.
An al pha-azidp filety may be introduced in of two
conveni ent ways. First, the boron enolate genﬁfated
fromacyl 10 oxazolidinone 5 by treatment witHh boron
triflate and a base such as triethylamne or N N
dfrewprusyat demplab #e commsreianavadablpyknowadn ithenlitgiatuse or may be

convelNebil ppRH4EE b b ety off htHoRs BdrhikB to tRELEkHIRA S the art. One

di spl aced . w th azide, far exanpl treatnent wth
5 oL BT B oV e
CH, ishosmniatSchehy 4. Aheppopaselyuprornet atcehaf15aeMmich itself is known in the

: Gy : I for. .e e, W th potassi .
iterat LA At e BRBLALES | Al IRy P B 35 e in he
art, 1s {rp3ted Bith GfiHopapteesgant el as 4dipdelapting)sylfurdrflaejdet @AST) or
[bis(2 MhéNd:0ethdDhdthofsutiuf 8FTdoYide [%@ t& ?fo@ﬁle', ac’fté'r%g#ﬁ)?éitiop,%he fluoro

10 inte ca% | ytic hydrogenation or DBy treatnent w
TRy yl phosphi ne and the resultant am ne protected
Wi th an appropriate group, for exanple, as its

N-tert-butyl oxycar bonyl ivative by treatnent
with di-tert-butyldicarb%ggﬁgﬂﬁgie oxazol i di none is
hydrol yzed, convepiently by treatnent mﬁ{h ['ithium
hydr oper oxi de, tq provide t ]desired acid
i nt er nedi at i1l be- readi nent to
t hose skillg%ﬂw% t art, —arr_tour g%QQte omers of
acid Il are avali jn enantioneric re form
via this route, h?ouéL t he appropriate sél ecti on of
either the (R) ofd€ (S) enantioner of oxazolidinone 2
and enpl oyi ng the appropriate nethod for conversion of
acyl oxazolidinone 5 to azide 6. -38 WD 2004/ 043940
PCT/ US2003/ 034924 SCHEME RA\v~0O 1) Ar-1, Pd(OAc) 2,
PPh3, Et3N \1UARASHE) LioH 7

——>» HN )m

2) H* F

PF
T

A method for the preparation of intermediate Il wherein X is CF, and W and Z are CH,
15 is shown in Scheme 5. An appropriately protected alcohol 16 is oxidized to the corresponding
ketone 17 by a variety of methods known to those skilled in the art. Ketone 17 is treated with a

fluorinating reagent, such as DAST, to provide, after deprotection, the fluoro intermediate IIIb.
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15

(Ar = appropriately substituted phenyl) OO 0 1)
(CCl)2 or Pivd ii Arm\- "N O Ar-"Z- OH 2) lithium
W@x@a/04394 none 2 8 9 Phap R2 O O RRMgBr (10) PCFUSNOIN34924

~ CuBrSMe2 5 Ph The aryl and R2 substituent in
internmediate 5 may be introduced in the reverse order,
as illustrated in Schene 2. Acid 8 is comercially
avai l able or readily prepared by a variety of 5
met hods known to those skilled in the art. In one
such, nethod, nethyl acry$@HEME®) is treated wth an
appropriately substituted i odobenzene (Arl) under
Stille §ou8 ing condition®'to provide acid 8 after
si sjof the ester. tlvatlon of the acid, for

exanple.a ts aC| d chlymri TRHET Wie oxal yl
chl ®Fi deYor m xed % ’i“de bv réacfion with |
|

pi val oyl NetH or| de (Piv w’ ol | owqql AT NSEATBRIE W th
l'ithium oxazolidinone 2 Vs acyl &X@ﬁ&weghd@&ﬁ,p%g
Copper 1Qrcatal yzed addi tyjpn of the appropriate

Gignard reagent 10 gives the desired intermediate 5.
Conversi on to i tfler appicprietaly sulpstitbledqehanydd out as
described in Schenme 1. -39 WD 2004/ 043940

PCT/ US2(RF3/ 0(3492{-111 SCHEME 3 ~O 1) EDC, MeQ Me)NH O Ar'

\~ OH Arj~/\ ( ~CH3 2) CI—BS,Q Befdpbr $ 12 (11)
(Ar =ac&pp rﬁ y\bsubstltute eny BH CH ~ (: 1 co

\-Boc gl yg) WA (CH2) O SR A/cH,CL, for P = Boc

18

A5

I

Intermediates II and III are coupled under standard peptide coupling conditions, for
example, using 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide and 1-hydroxybenzotriazole
(EDC/HOBT) or O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium
hexafluorophosphate and 1-hydroxy-7-azabenzotriazole (HATU/HOAT) in a solvent such as
N,N-dimethylformamide (DMF) or dichloromethane for 3 to 48 hours at ambient temperature to
provide Intermediate 18 as shown in Scheme 6. In some cases, Intermediate I may be a salt,
such as a hydrochloride or trifluoroacetic acid salt, and in these cases it is convenient to add a
base, generally N,N-diisopropylethylamine, to the coupling reaction. The protecting group is
then removed with, for example, trifluoroacetic acid or methanolic hydrogen chloride in the case
of Boc to give the desired amine I. The product is purified from unwanted side products, if
necessary, by recrystallization, trituration, preparative thin layer chromatography, flash
chromatography on silica gel, such as with a Biotage® apparatus, or HPLC. Compounds that are

purified by HPLC may be isolated as the corresponding salt. Purification of intermediates is
achieved in the same manner.
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(R-CBS, tol, -78 C 13 EDC, HOBt O (CH2)0-7CH3
ONHBoc LHVDS \\ 0 Ar~(CH2)07CH3 znCl 2, THE Ar OH 14
WOR{Beo43%0 a An al ternate nethod for the preparBtT/082003/034924

internediate Il wherein R2 contains an 5 optionally
substituted al kenyl group, and R2 and the protected

amne are anti to each other is shown in Schene 3.

Acid 8 may undergo EDC-nedi ated coupling to N, O

di met hyl hydr oxyl am ne fol |l owed by treatnent with the

amn sape Eatethepr@gat H prepagdnt ddstribed mFB'dhEinG% kR 8B eurlier modified,

t |
TN TN LT RN ——
are nqt ﬂunnt@d tprredetion, axidatioor alkylatigl, ecylative, () hydsolysis r@f:tldiﬂ},avhlch are
comnfdify ERAA! BifostUatRgdemghined by E I Corey in

Tetr et 3-9156 (1995). The al cohol is
coupled to N-Boc gl yci néﬁﬁb@aéu de ester 14.
[3,3]-Sigmatropic rearrangemsnt of the enol ate of
ester 14 my be ed Ris descri bed by U. Kaznuai er
in Angew. Ch . . ., 33: 9 94) to
provide_ i ntgr Il N% WO 20 %&gé)ﬂ)&]o

PCT/ Us®obrp349p4 1) H#g wwm\wg
(16) Rl BoC m 2) H(RPim)4, 182305
Conmpounds of for rrulaéul Il ar® comercial l y avai l abl e,
known in the liter re or may be conveniently
prepared by a variety of nethods famliar to those
skilled in the art. One 5 convenient nethod for the
preparati on of interwédia@e IRF wherein Xis CHF and W
~and Z are CH2 is shgwn i Sc rre 4. An appropriately
protected al co is known in the

C
literature Ar c n entI prepared by a
?\ﬂy’érL‘( )those skilled in the

variety of nmet
art, is treated vvlth a quorlné’tlng reagent such as

(di et hyl ami no) sul fur t18fl uori de (DAST) or

[ bi s(2-methoxyet hyl)ami no] sulfur trifluoride (16) to
provi de, af t(&r' =dappropdatalparyltheiefdands or K&kerocyclyl)
intermediate Il1a.

One such example is illustrated in Scheme 7. Intermediate 19, wherein the phenyl
substituent is a halogen such as bromide and iodide, is available following the route described
above for the synthesis of intermediate 18. Coupling of bromide or iodide 19 and a boronic acid
20 in the presence of a palladium catalyst under Suzuki conditions provides intermediate 18.
This is converted to product I as described in Scheme 6.
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SCHEME 5 RL R1 Q BocN)m] 30- BocN)mP OHP O 16
17 R1L 1) DASTHN) 2) th nF P F Illb A method for

w0 b@4ps3par ati on of internediate 111 wherei n XPCBHUSHA3/034924
and Wand Z are CH2 15 is shown in Schenme 5. An
appropriately protected al cohol 16 is oxidized to the
correspondi ng ketone 17 by a variety of nethods known
to those skilled in the art. Ketone 17 is treated with
a fluorinating reagent, such as DAST, to provide,
after deprotection, the f$OHENH gternediate I11b. -41
WD 2004/ 043940 PCT/ US2003/ 034924 SCHEME 6 R2 O R1

HN) (V11) EDC, HOBT, DMF Ar OH | P + ZY X or HATU,
HOAt, DWF p ong)th p |de coupl i \II I, =
appropriately substj tut phenyl )

depr ot ec m NHP ~ ce g O CH2Cl 2

18 X
NHP kf >
PdCl,(dppf), KOAc, DMF

Ar'Br (22)
H,O, DMF

21 (Ar = appropriately substituted aryl,
heteroaryl, or heterocyclyl)

R2 O R!
Arr__'_ \ NA(VP’)m
P NHP Lf X
z),
18

Another such example is illustrated in Scheme 8. Intermediate 19 is converted to the

Y

corresponding boronate ester 21. Boronate 21 may undergo Suzuki coupling with an appropriate
halide, such as Ar’Br 22, in the presence of a palladium catalyst to provide the biaryl derivative
18. This is converted to product I as described in Scheme 6.
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R2ORL Ar --YN-(W) M NH2 ~4p X | Internediates
Il and 11l are coupl ed under standard peptide coupling
w@orvdiosidvans, for exanple, using PCT/US2003/034924

1- et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de and

1- hydr oxybenzotri azole 5 (EDC/ HOBT) or

O (7-azabenzotriazol -1-yl)-N,N,N , N -tetranet hyl uroni u
m hexaf | uor ophosphat e and

1- hydroxy- 7- azabenzotri azol e (HATU HOAT) in a sol vent
such as N, N-di net hyl f or reTHERIE DVF) or

di chl oronet hane for 3 to 48 hours at anbi ent
tlehphr&Hy e to provide Internediate 18 as shown in

Scherme 6. I n sone cady€s, Internediate T gay ?
sa €uchRis a hygyhsBoride or trifluor | © acigd
sal and in these-eases_.l_t__l_s_camLem,ent tojadd|ja 1

Base, ~ygendy aI Na@cp@ qg(yﬂ)lﬁg,iéy,bam neartotie™~N V\b
coupl react' on ﬁapir %e @QB@@H‘F’ is th 51_%3
renoved w t )’ or exan‘pl 71 fTuoroacetic aci r k(

nmet ha@ iC hydrogen chl orl de in the case of Boc to

gi ve desired am ne l. The product is puri {1884 from
unwant ed si de product§ if necessary, by
recrystalllzatlon t. ura‘jlon reparatlvethln | ayer

chrﬁﬂgg;l}gr aphy, $3h phy on silica gel,

suc th a BI ota e ar or HPLC.
Compounds—ttat are 1Bfpurijfie LC may be isol ated

asEDe HOBY espondi ng sal t NHpurl c,)atl on of
intermediates is achieved in tig,same manner. -42 WO

2004/ 043940 PCT/ US2003/ 034R24 I n sone cases the
product I, prepared as described in Scheme 6, nmay be

further nodif g ap{),@rpngmggjt%m&é(d Pﬁﬁrﬂjl ation of

substituents on Ar hese man atl ons may

. are not |jmted. t ductlon
oSt iRt Pinie oo ER 1o ShRtiYARBigyaees further reaction.
Ozonal gactfi iotesmediaeH 8a f@lovedrbyonlidatikn @yavided atidoss. %Hablﬁdna be

couplédwgn %[ge)%é ggr%g% L %E’EE%IME%\% Br&i%zme{yzlg)e) converted to

product I as illustrated in Scheme 6.

In some cases the order of carrying out the foregoing reaction schemes may be varied to
facilitate the reaction or to avoid unwanted reaction products. The following examples are
provided so that the invention might be more fully understood. These examples are illustrative

only and should not be construed as limiting the invention in any way.

INTERMEDIATE 1

"0

F

st

o HCI

(38)-3-Fluoropyrrolidine hydrochloride
Step A: Benzyl (3R)-3-hydroxypyrrolidine-1-carboxylate

A 22-L, 3-neck, round bottom flask equipped with mechanical stirrer, thermocouple,
addition funnel and nitrogen bubbler was charged with 425 g (4.88 mol) of (3R)-3-
hydroxypyrrolidine, 8 L of dichloromethane, and 1 L (7.17 mol) of triethylamine. The solution

- 45



10

15

25

30

35

I N~V m A’ i / NHP ~Z,p X 18 (Ar' = appropriately
aryl, heteroaryl, or heterocyclyl) One such exanple is
WO kdouss9ad ed in Schenme 7. Intermedi ate 19, whePE@I/NS100#034924
phenyl substituent is a hal ogen such as brom de and

iodide, is available follow ng the route described
above for the synthesis of internediate 18. Coupling
of brom de or iodide 19 and a boronic acid 10 20 in
the presence of a palladium catal yst under Suzuki

was cooleditd 5 enld) 90 with de scel Hat}Ez[rrdi&Hd:rﬁI(E)Olf,B(S 86T#bE of §enzyl chloroformate was

sade R3S ElE Pl OnBlcBtt bedd5%h B0 P8 s bsiRpserd dro The

reactign Buxi@eOvay stiyreBrfot an addiPnalhaur Xh Be@tapphidn thK(Bé(h wdd¥emoved and
d
the 1e§c§1ﬁ§%n§$§% Fvg” %}ﬁlé& to&&aﬁ@{aﬂb\{é{{t tgn gﬂjfé ogerrfl §ht lﬁ“he mixture was

ropri
poured iptora lgge @ggtrgprtgq contaEpng rdakbaf | satgrat p@;sysgtlyﬂn) biR&bOnate solution.

The atfleouk phady waéWack-8k tracdNiith o' 2-L>portions of dichloromethane. The
combined organics were dried over magnesium sulfate and concentrated to give an orange oil.
The crude material was taken up in dichloromethane, applied to a 5-kg column of silica gel
prepacked in 50% ethyl acetate/hexane, and eluted sequentially with 8 L of 50%, 16 L of 75%,
then 100% ethyl acetate/hexane to provide the title compound as a yellow oil which crystallized
upon standing.

Step B: Benzyl (35)-3-fluoropyrrolidine-1-carboxylate

A 5-L, 3-neck, round bottom flask equipped with mechanical stirrer,
thermocouple, addition funnel and nitrogen bubbler was charged with 375 mL (2.84 mol) of
(diethylamino)sulfur trifluoride and 400 mL of dichloromethane. The solution was cooled to —78
°C. To this was added via addition funnel a solution of 304 g (1.37 mol) of benzyl (3R)-3-
hydroxypyrrolidine-1-carboxylate in 400 mL of dichloromethane over a 2-h period keeping the
reaction temperature < —70 °C. The reaction mixture was allowed to stir and warm slowly to
ambient temperature overnight. The reaction mixture was added portion-wise with caution to a
large extractor containing ice, water, and saturated aqueous sodium bicarbonate solution. The
mixture was extracted with 8 L of ethyl acetate. The organic layer was washed with saturated
aqueous brine, dried over magnesium sulfate, and concentrated to give a brown oil. Purification
by flash chromatography (silica gel, eluting with a 10 to 30% ethyl acetate/hexane gradient) gave
the title compound as a brown oil.

Step C: (35)-3-Fluoropyrrolidine hydrochloride salt

Benzyl (35)-3-fluoropyrrolidine-1-carboxylate (249 g, 1.11 mmol) was dissolved
in 2.3 L of ethanol and then 115 mL of water was added, followed by 30 g of 10% palladium on
carbon. The mixture was shaken under 40 psi hydrogen for about 24 h. An additional 10 g and
then 5 g of catalyst were added. The mixture was stirred under 40 psi hydrogen until complete.
The mixture was filtered and the filter cake washed with ethanol. The combined filtrate and
washings were treated with 185 mL of concentrated hydrochloric acid and concentrated to a
colorless oil. The residue was azeotroped with toluene, then 2 L of diethyl ether was added.
Isopropyl alcohol was added until the the oil crystallized. The mixture was allowed to age at
ambient temperature over the weekend. The crystals were collected, washed with diethyl ether,
and dried in vacuo to give the title compound. [a]p = +8.64 (¢ = 4, methanol).
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18 Another such exanple is illustrated in Schene 8.
Internmediate 19 is converted to the corresponding
whoranelodo est er 21. Boronate 21 may under go Sur@ikiUS2003/034924

coupling with an appropriate 5 halide, such as Ar'Br
22, in the presence of a palladiumcatalyst to provide
the biaryl derivative 18. This is converted to product
| as described in Schene 6. -44 WD 2004/ 043940
PCT/ US2003/ 034924 SCHEME 9 (CH2)0-7CH3 0 R1 2) Me2S
HOO ORL Ar N VVm3) NaCl Q2 isobutylene, Ar N-( "
NaH PO H Ot BUuOH NHP ~ ~ P ~zYX P p 18a
18b R6 | HNR6R7 R7.Ngmﬁwm EDC, HOBt NHP
~ZYX p 18c (Ar = approari ely substituted phenyl)
Schene 9 illustrates an a Ie in which the R2
substi tuent undergoes fur tion. Ozonolysis of
internedi ate 18a followed b o>? ki on provides acid
18b. The acid may be 5 couplfed with an amine to give
am de 18c. Internedi ates 18b and 18c may be converted

(3R)-3-BluopsReehillink h@@robﬂﬂbﬁéérat ed in Schene 6. In sone

ing out the foregoing reaction

pliding: | carbgxaiehe reacti on or

to av OIAdZZAhy\hndio&d"om&Blﬁ‘dttoﬁnﬂwkcsdluﬁide withe: ﬁlédhla@mmﬁrrer

ded so,t tthelnvntl
AR 34051 AP A At B rvor
(BR)- %W%Wwyaﬁhdlgﬁdmadomtatdo@ntcmmartu édStap Al)j 1 Lohmlidne, 751 g (2.86
mol) dfNHEnkRosPhiRN¥ndB¥4 mL (2.86 mol) of glacial acetic acid. The resultant mixture

was stirred at ambient temperature and then 500 g (2.87 mol) of diethyl azodicarboxylate was

added via the addition funnel over a period of about 30 min, keeping the internal temperature
<28 °C with a cold water bath. The reaction was stirred at ambient temperature overnight. The
solvent was removed in vacuo and the residue was triturated with 6 L of diethyl ether. The solid
was filtered off and washed well with diethyl ether. The filtrate and ether washings were
combined and concentrated to a thick yellow oil with solids. Purification by flash
chromatography (silica gel, eluting sequentially with 5% and a gradient of 10% to 30% ethyl
acetate/hexane) gave the title compound as a pale yellow oil.
Step B: Benzyl (35)-3-hydroxypyrrolidine-1-carboxylate

To a 20-L, three neck round bottom flask containing 427 g (1.62 mol) of benzyl
(35)-3-acetoxypyrrolidine-1-carboxylate was added 4 L of absolute ethanol followed by 101 g
(1.57 mol) of potassium hydroxide in about 400 mL of water. After about 15 min, the reaction
mixture was poured into 8 L of water and extracted with 8 L of ethyl acetate. The aqueous layer

was then extracted with an additional 4 L of ethyl acetate. The combined organics were washed
with saturated aqueous brine, dried over magnesium sulfate and concentrated to a thick oil and
solids.
Step C: Benzyl (3R)-3-fluoropyrrolidine-1-carboxylate

A 366 g (1.62 mol) portion of benzyl (35)-3-hydroxypyrrolidine-1-carbox ylate
was converted to the title compound essentially following the procedure outlined in Intermediate
I, Step B.

Step D: (3R)-3-Fluoropyrrolidine hydrochloride salt
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| NTERVEDI ATE 1 HNo F HC (3S)-3-Fluoropygolidine
hydrochl oride 15 Step A: Benzyl

W@ 2089y dr oxypyrrolidine-1-carboxylate A 22-RCT/US2003/034924
3-neck, round bottom flask equi pped with nechanica
stirrer, thernocouple, addition funnel and nitrogen
bubbl er was charged with 425 g (4.88 nol) of (3R)-3-
hydr oxypyrroli dine, 8 L of dichloronethane, and 1 L
(7.17 nol) of triethylam ne. The solution -45 WD

2_oto;1/ 04439@2);; E’E?Wﬁé@&ﬂ&%é yMBR)- Qfmioﬁq)yl"@h@me 11<Qir156xylate was
e a
convefleh o B siroa Min® el a0 Biind hgbredigbyPosd o bimediate 1,

Step @blods = 18 61k kdepiethgndlhe reacti on tenperature <20 C.
The reaction mxture was stirred for an additiona
hour in the ice bath, then the bath was renoved and
the reaction m xture WESIERMEMMATES warm to anbi ent
tenperature overnight. The mixture was 5 poured into a
| arge extractor contai M 15 L of saturated aqueous
sodi um bi car bonat e sol ut| on The aqueous phase was
back-extracted with two 2-K'por teiHls of
di chl oronet hane. The conbiped organics were dried
over magnesium sul fate and concentrated to give an
33.pHahge, otly. T e £l ude material was taken up in
ed to a 5-kg colum of silica
Step el p&hmaﬁk%@ummnam&meﬂhmﬂxm@bkate/hexane and el uted
sequent % U3%5ﬂoﬁﬂ&b&]‘ton§ ?lﬁk é'tﬁ.\ Vé‘pgaf 1}1150/ %ﬁ%n CQF&Her

10096et acet at e/ hexane
thermegpriby GRS, gl niaesi hubjler s ehaygedawith Zéblg (Lpbmol) of benzyl

(3R)- %Mk%rroﬁﬁﬁié Bear A (Interrnedlate 1, Step A), 6 L of dichloromethane, 500

s o b e AL DS e i s B, Te

resulthitesnsm@asiophes sdged :ﬁtla@r[mérm Ifd]ﬁ[berﬁﬁfé At agewabudiiar Me®.0367

mob GG ER b Bty Piplorits (B iah st e koptat <30 °C vt
a coldgyatar an@hhm@urem ssigked et anbigsidempeiaeae foy 2-h7 STheGnixTige was

pourcH R é"ﬁlﬁg 3ddg @‘@ of Eﬂ’ic?g@i' ol %Hltécﬁ@gﬁ 0@ sk lﬁf:ét%ﬁ/ Rn38hefhane to

benzy 3R) - roxypyrrolidine-
givet eEQ?H@?VWE@@-@HOEWGeﬁL of dlchloronethane over a 2-h

Step Beri od Héﬁ@ﬂiMdiﬂﬂl@ronﬁfﬁlaF(ﬂlh@fl %aeam@ra@t urg < -70 C The
reactl n X r Was 0 0O S warm s Yy
LRSS Bhelaine Porgu Bk Giberetmath et surter,

thermmouplﬂ eddigien fetohebarploritrogem-buibbler wiat bhazgedd winln 29D g &1.29 mol) of benzyl
3-oxo§ i ! cg.ﬁjtl? n?]gfé%ﬁ%' ﬂb?&cfﬂ%ﬁdng%n%r frrﬁqggstic'ﬁ%%l% SO ul:e . at ambient

ueous SO I car bonate so

tempeggipireatrasedldod dropgise Sof nelt kP mdafdisthyiteino)sykii tclﬂlualy@er over a

period\@Sabash ﬁdké@anl'g RSl @ p R AUROMS R Pe9C %ﬂngq cBMSVater bath.
neSIUHI%%éF and Concentrated to g|Ve a_brown

The mjfte pas ip

extractor containing ice and solid sodium bicarbonate. Eight liters of ethyl acetate were then

lent temperature overni 1ght. The mixture was poured into a large

added and the mixture was made basic with sodium bicarbonate. The organic layer was dried
over magnesium sulfate and concentrated to 309 g of a brown oil. Purification by flash
chromatography (silica gel, 10 to 20% ethyl acetate/hexane gradient) gave the title compound.
Step C: 3.3-Difluoropyrrolidine hydrochloride

A 242 g (1.00 mol) portion of benzyl 3,3-difluoropyrrolidine-1-carboxylate was
converted to the title compound essentially following the procedure outlined in Intermediate 1,
Step C. 'H NMR (500 MHz, CDs0D): & 3.7 (t, 2H), 3.6 (t, 2H), 2.55 (m, 2H).
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by flash chromat ography (silica gel, eluting with a 10
to 30% et hyl acetate/ hexane gradient) gave the title
W@ oovpoedo as a brown oil. 25 Step C PCT/US2003/034924
(3S)-3-Fluoropyrrolidine hydrochl oride salt Benzyl
(3S)-3-fluoropyrrolidine-|-carboxylate (249 g, 1.11
mol ) was dissolved in 2.3 L of ethanol and then 115
nL of water was added, followed by 30 g of 10%
pal | adium on carbon. The m xture was shaken under 40
psi hydrogen for about 24 h. An additional 10 g and
then 5 g of catalyst ﬁ@@&%@gﬁﬁi%lﬁF? m xt ure was
stirred under 40 psi conpl ete. 30 The
m xture was filtered and the filter cake washed with
et hanol . The conbi nedHN' t rat e ang washi ngs were
treated with 185 nL of |concentra? 8”hydroch|oric acid
and concentrated to a coblorTpss oil. The resi due was
azeotroped with toluene, then 2 L of diethyl ether was
A-Fudtd88didi L8 5 Adalcohol was added until the the oi
xture was allowed to age at

Step Ainbi enBers i boxidatkend. The crystals
were cal ﬂ-ECIto%Hd bé&@c%ﬁ ?lqswﬁékr%g‘egwlkh Pio ﬁﬁg(s féf’%ﬁ&i) of benzyl 4-

dried.in ac oto glve he tit

oxo-1 Gipegifinegembor St grh A - of disiiorwmeROng/ 66 s sting solution at 78 °C
was adEEﬂI/IQSQDOHJZCKM&ﬂ% ofl [bﬁ%ﬁ@b&g}_&h a'flhho]l'lg—ikur thfluoride via addition

A R A T, .

tempeghtyre okemighh d Thoteadinnf hasire eqe iafdreichonti dritwise with bawticnab a large
extrac%r 'cBﬁt@fnmg WA m%%gﬁétgd ﬁ(ﬂ%ggst éo?i?fot\ gg:gﬁ)loln?tn g?ﬂggﬁ ogﬁg mixture was

| er. was C arge enz

emac@ﬁlwlﬂsdlﬁ BF%WWK%W@M@L)I B@ﬁbmbmeémgmmhamrﬂwm@\t@hed once

with sﬂmra&(ﬁi@lu&)us slaamhl BitarbBhHEBRutidiD bwBe Q\gthSﬁ)% Q@le})i,lé)flydr?chlonc acid

(2:-86 no acl a

soluticyy P%Bé&g n‘?fe?ua?%fﬁ?vqw%lﬁméu%emﬁ@ OpFaNaipdan vacuo.
Pumflcatlbn bmﬂaﬁem’ruemaﬁogfa@hﬁnﬁi aBhengdiOyseerf ZuFenDhdxadé to 65% ethyl

acetat?h&taﬂ%()l a0 tﬁ@dgs(i)ﬁ%lpgfﬁlc%@mdﬂ%qn&t the addition

over 1 perio

epi ng the
Step Bint er ting eydrechfpridewi t h a col d water bat h.
The eE@ﬂz' Pli‘-fl\ﬂ%ﬁo ok @,gp e
over nj 4 b gﬁ?ﬂﬁg%br &gg§ %hﬂggcu &gggs ﬁmﬂwﬂ1n80

mL of eihgpel i %%g oF 20 th Ja%U@elum hyflrgxide (ry bpsspiopl cagtoneras atie to the
mixtweoThd minase Whd SRkedunfsf 4@ @ﬁ }Waﬁig@ﬁi fdﬁ'bbut\’\mt}hth@h &lB¥%H through a
e S8 LRSS, ORGSO P TARRe e oy
treatedswith 68 mIPof il NI badrioalrloby aditl as tiethyhethermdndgoagmyrateditd b &dhite waxy
solid. %L:/’s?lg(!l %&%% BGe 1‘?\%&5}5 {oBi ey tniihB cgrr/x‘i)%% A AR L nQlerial was used
without further punﬁcatlon 1H NMR (CDCl3): $4.95 (d, J =47.4 Hz, 1 H), 3.70 (br s, 1 H),

3.34-3.27 (m, 4 H), 2.29 (dt, = 37.1, 12.3 Hz, 2 H), 2.16 (br s, 2 H).
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acet at e/ hexane) gave the title conmpound as a pale
yellow oil. Step B: Benzyl

WO 3089y dr oxypyrrol i dine-1-carboxyl ate To a POFLS2003/034924
t hree neck round bottom flask containing 427 g (1.62
nmol ) of benzyl 20
(3S) - 3-acetoxypyrrolidine-1-carboxyl ate was added 4 L
of absolute ethanol followed by 101 g (1.57 nol) of
pot assi um hydr oxi de i n about 400 nL of water. After
about 15 mn, the reacINDBRMHEDIAQES Was poured into 8
L of water and extracted with 8 L of ethyl acetate.
The aqueous | ayer wagjN+&N § Fr@g%% g with an
additional 4 L of ethyl tate conbi ned organi cs
were washed with saturated laqueous brine, dried over
magnesi um sul fate and concentrated to a thick oil and

—Flugéaﬁéiidh&&nﬂ%l%ﬁce@c aBRINAN |

R f I | - I A 1.62
3|g 3 uor o f |d52§mhn§arboxy ate 366 g (1.6

(39) - 3-A41980 oKy pyind dbitchTRsk waatkeed widk 8. 0 g\@2.5 mmol) of 1-

d h d foll
eSSl 48 014 4 o RANIRERRET PO Bl 2108 w75
was a@d@b‘l oOml GR)mBoRlofi ﬁms@ymctbbxwﬂryé)amyldﬂmﬂfdr (hllﬁllﬁ&‘lCEa/il'ct addition funnel
over & ﬁ&lo\ﬁgf %Q?lﬂ/ 3’%%5’5&%%%{{9@(&? él?g\’éeﬁo%ngslé\}WQO g&lb}ent

portion qQ
tempe(r@tme erTiglr 3,5\9 F?%P%M’@WF—‘&%@@R@/P@?@H‘O(Hg (Wit agwiongtp a large

extradi®r doRGitihg lwate@ @ﬁ@ﬁﬂlﬂﬁteﬂ%ﬁ@éﬂu‘s @J)dlﬁmf&édr%ﬁa&gsdlﬁiﬁm The mixture was
extrac%g{) %1%% i}‘SQSO\lﬁI_I h %@Pﬂa@l%h § er I at Wr@asltggg p_ﬁgame Iﬁ]ly%:qcyere
washdd S&q@eﬂﬁlaﬂy wotheptyratad aq:hemﬁs s’mﬂd.mbi&bxbbhﬂe s&’uﬁ@n Avataemayhturated
aqueo%s %ﬁﬂ@y%%a ol &l s%gmlm &gfapeo?%cll %n%eﬁbf zl?z vagu ne}f\i;rgr caH%)by flash

ask a mechani ca
ChrOmWﬁﬁib'd@mg@ Bl@tﬁg syeiem (gradient, hexaperio BOBbkiby! avatite/hexane)

affordéh@l’ieg&%ré\él bloddal 1g/{k Bib. ln'ﬁdd)rl wf benzyl

S R) - 3- droxgpyrrolldlne car boxyl ate (Internediate
—Jiﬂé- Ste. tailuenoaceliggeidsald. 500 g of powder ed

ol e::ullaBerﬁhﬁﬂt?lSZS -flaoebaddiige ((1]74§- ga ﬁlfﬂt@i) \?las dissolved in 60 mL of -
0 resul ta S ensi on
ol TR P S Lt S BESE e et
underag@dsdhyidzo@ndgol ©odB86Z7h. bk Inintre ‘&asrfalm‘rmpyllrmghimneﬂ.lm pad and the filter
cake \g%é'h%&' Wg@ggﬂégpﬁf%ﬁﬁ&lt 98 c&?ﬁ&%a%\}aﬁlﬁgwgrelﬁe% ed®ith10 mL of

. Wt wat er ba
trifluegpcetie geid end Apyicerrated By abin @ls gre morh demgeofnihichuisghe desired

fluordéB&idine salt. The mixture was not purified further. "H NMR (CDCls) 6 5.45-4.30 (dm, J
=56.7 Hz, 1 H), 4.46-4.38 (m, 2 H), 4.24-2.17 (m, 2 H).
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poured onto a plug of 5 kg of silica gel and el uted
with 10% et hyl acetate/dichloronmethane to give the

W paoke43@mpound as an orange oil. Step B: BenzBCT/US2003/034924
3,3-difluoropyrrolidine-I-carboxylate A 12-L, 3 neck
round bottom fl ask equi pped with a nmechanical stirrer,
20 thernocouple, addition funnel and nitrogen bubbl er
was charged with 292 g (1.33 nol) of benzyl
3-oxopyrrolidine-I-carboxylate and 3 L of
di chl oronet hane. To the sfxKiANMPDE 1Sol uti on at ambi ent
tenperature was added dropw se 530 nL (4.0 nol) of
(di ethyl am no)sul fur trifluoridgeover a period of
about 3 h, keeping the |nternal-te jerature | ess than
25 Cusing a cold water Dba i e was stirred
at anbi ent tenperature 0 ght . Thetiig}ure was
poured into a |large zct or Bt aj ng i ce and

je. Eight liters o?F et hyl

solid sodi um bi car
acetate were the d and ¢BGE;@OxHur e'was made
m bi carbonate. The organic | ayer was

basic with sodi

rled over nagne5|un1sulfate and concentrated to 309
(39)-Ig[(3$.38)-PrAanino (4 -flmenot ¥.1 'daphienpl-HyDfl-astbutanyl]-3-fluoropyrrolidine,

trifludrbicep@hQgsaphy (silica gel, 10 to 20% et hyl
gcetat-/ exane oradlent) gave the title co oound
Ste ep C4 2 it 2 _ -!’-’97&! a's’.’ l-.'!.\! QIC ll\.f. ¢ 30K A
g (1. O(Tormltl)re@@dﬂhtl@ﬂﬂoﬂi bRgRdydnamic acid (5.79 g, 22 5 mmol) m anhydrous

THF (?56 tnﬁgfvli/au %Flggcy t gé%(ﬁ{nﬁea%( §| at 911) g@qu%yénmeﬁxylacetyl

Cthﬂé‘P 6o 2Hmle 24U mhrele dt +78 ‘1Cht"HTmmlianEsu&pensﬁmepas@nrr&HaNW °C for 15

i L OB GRSk 8 Gl s
llthlumm—%mtypw -2-oxapplidiggne a0 °g, whigh M ippeereddi Snmin in advance at —78 °C

by adcﬂmdﬁ @fziﬂlbafyudmuﬁl DEPMB; 3BSRAN]) to a solutlon of 4(R) 4- henyl 2-

e L S RGOS b P BT
was stired atef8 °C £oi bb and thone eaipeoxyt fét & }an'ﬂhegfé@ct[ﬁn Wis quenched with

satura@dcarelh%d&g Wﬁﬁ fﬁ%ﬁldﬁ %%IT’E[%I { rﬁ(;}?éq?r%?%g tp 898 Vs separatgd concentrated
in vacpo. apdithrostyes h@ﬂqurwasoqsectdulrefqﬂw forrthé herdrsteghe IvG/MSRIN.Q (Mnl).
1?&5

Step ﬁmUQ?EL oSl 11-A0Ged _qc§_ £ olidin-2-one

t enper i? GrsBrigd é‘?IH‘P@rh?f COpREF (Hb@éw%rﬂlmeﬁywlmﬂme@ 78 g,42.7
mmolpr THB (m 1312) wzd cﬁin%ﬂdt@t?ﬂd (G? %L)&{lzﬁ;eaddé‘d(h{eg@lrﬁﬁgnesmm bromide
sa queo i u
(127 G Dl & D e TR s ERR e wip pred at 40
°C forcﬁ%hinoﬂmnmhae@to(@wca OtherpirpducT fremcStap iAn@d3ag, §a88i rBmol) in THF (30
mL) v&l'a@é@ﬁe?i t%ﬂeeab‘e@? P&gtl&p&%(tuf@ Sy ?ﬁt [ %‘ &d ?Héjleegﬁﬁtc'an% O8I s

bi car lgona uti on, agueous
stlrreqﬁ} 4B ChIfer2 o ther owly warmed to room temperature and stirred at room

temperature for 12 h. The reaction was quenched by slow addition of saturated aqueous

ammonium chloride solution. The organic phase was separated and the aqueous phase was

extracted with two portions of ethyl acetate. The combined organic layers were washed with

saturated aqueous brine and concentrated in vacuo. Purification by flash chromatography (silica

gel, 83:17 hexanes/ethyl acetate) afforded the desired product.

Step C: (4R)-3-[(2R.3.5)-2-Bromo-3-(4-bromophenyl)butanoyl]-4-phenyl-1,3-oxazolidin-
2-one
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sol ution and saturated aqueous brine, dried over
sodi um sul fate, and concentrated in vacuo. 15
w04 0#33d i on by flash chromat ography on a Bi op@E$2003/034924
system (gradi ent, hexane to 65% ethyl acetate/hexane)
afforded the desired product. LC/MS 242.1 (M1l). Step
B: 4-Fl uoropi peri di ne hydrochl ori de Benzyl
4-fl uoro-1-pi peridi necarboxylate (5.5 g, 23.2 muol)
was di ssolved in 80 nL of ethanol and 1.0 g of 20 %

pal | adiTon shmﬂemuden oflthe ﬁﬁ(&ﬁjcsﬁromrsr‘][éipaBt(Q Fgﬁes 39%%31) P
xture sha

aichidBfietr . PgptL B f1o8s B mtiabng e P ED: el e

dibutyj QtoamdlaVva@fﬁaniLmMnomnMdmhlomﬂhme 9. 6Whﬁn01()rxb+789‘tdj The light

yellow 's%lhﬁ@:?]@fa?&flré’épﬁhvggé WfSem f b@ﬁtf&dl Wah & 88ofth 19175 dci\égr 15 min.

loric acid eth concentrat
The ahOWrﬁOﬂtélqnew traggfefrgd tombregmlwﬂsma@sm afdV-bromesecninnde (3.93 g,

22.2 19iné® ih Hi%h!dr&ﬂn@thﬁ @uﬁ!@b A8 cand® ithe rgﬁﬁtaﬁﬁhﬁﬁﬁélw W rred at -78 °C
se ou urification 23 6

for 1 fi {_lim fo 55 IZFaq:_Eon \gaq_guen@eﬁd)y(agfh tign of_ O|_‘bN aqygous sodium

bisulfBe Bcélluﬁon? 7T}(d10rgéln1d:-lpha32 V28 séphirated arrd B¢€ adueolig pBasdlavas 2xtioted with

oo el T, o L B st s

brine gndtanseweatest indiape. t Purfflcation by eshochaahaogaphy (s8feappeAs3:17
hexanlzs/gﬁﬁ?lzzt&ﬂ"téé |aff%r<fehlﬂ19é' &%f-'r@& gﬂfydg@c 5 A 250 nL, round
.

ottom flask was 12.5 mmol ) of 1-
Ste MR)-3

Y2 BZPEID A ZIH013 oahe:ml) tap@yl]-4-phenyl-1,3-oxazolidin-2-
di chl owngget hane. To th stirring solution at -78 C

d .
s 20 o Towbis oot fpmSien 6371 geb 0 oD i
acetorgtide (40omL) waneadded dateameshyiguanatiniaf adbdeuB.53 d) 22Phemol). The reaction
was sﬁﬁ'@d:lit' rg&n%rﬁ%&ﬁtﬁm\’\ﬁa tl@lh g.ol'ié) L, sl ?ﬁd Xn& e %Z%agg gltas ‘

erature overni Ion mX
evap%fé? i Bifrgde prefud V@él]i’!lrlﬁﬁ(} bY ﬂaﬁl qhmrg@togmpby((%ak?t leexanes/ethyl

acetat@p@tgaq,enghggema%ocﬁﬁg saturated aqueous sodi um
S |carb & The mxture was _extracted three
41)—]£te i nes W ’ SeEiNEaRgIC ackh conbi ned ‘

or gani crolaasylarea smanen of@s tpmﬂuaeﬂmrﬂtd:;abl(y 7%igt B.23 mmol) in THF (60

T e A
hydroan peapide n@imde ﬁ@énnmt)emIaS|addachﬁc>Uowecﬂ>by slowcalditiom dfytithium
hydrof( d@%@ 50 %{12 PIaiR4s. aﬂf@’re F}le%%%%pre %eh e('inf r 4 The reaction

g hexane to acet ate hexane
was qa?ﬂlc %@daéfhféoru‘éfsﬁa%ﬁ% F‘@E’QE% sodu@ wfIM@lmlqnmnﬂ)surre@ateq@om

tempeBatuﬁ -6t SRR ZEld AjuBGus fHakd wgsr @@mtddcanwa@h&ﬁlv&h fhree portions of
3-flu roazeth % 04_mmol) wa
d1chlo&?1§1§t§ﬂ/% l?érflqgfpump gsc was then ac1d1 ied to I(DJH 1 with 3V hydrochlonc acid and

extracted with three portions of ethyl acetate. The ethyl acetate extracts were combined, dried

over sodium sulfate, and evaporated in vacuo to give the product, which was used in the next
step directly.
Step F: (389)-1-[(25,35)-2-[(tert-Butox ycarbonyl)amino]-3-(4-bromophenyl)-1-
oxobutanyl]-3-fluoropyrrolidine
To 1.20 g (4.22 mmol) of acid dissolved in anhydrous DMF (10 mL) was added
EDC (2.29 g, 11.9mmol), HOBT (1.62 g, 11.9 mmol), (3S)-3-fluoropyrrolidine hydrochloride
(1.50 g, 11.9 mmol) and N,N’-diisopropylethylamine (4.2 mL, 23.6 mmol). After stirring at
room temperature for 12 h, the reaction was diluted with ethyl acetate. The organic phase was
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et hanol and 500 ng of 20% pal | adi um hydroxi de (dry
basis) on carbon. The m xture was shaken under 40 psi
whyanogom f or about 12 h. The m xture was fil tBCEUS2003/034924

through a celite pad and the filter 20 cake washed

with 100 nL of nethanol. The conbi ned washi ngs were

treated with 10 nL of trifluoroacetic acid and

concentrated to give two oils, the nore dense of which

is the desired fluoroazetidine salt. The m xture was
washerbwit satifatedlchghiemsbeine, ]]N-hWEblﬂ@ﬁKélﬁ)d mdbiM Sqlféoaﬂsc(dﬁfﬁl hydroxide

sl ot S el Doty asde bl o T

this fqvén Wanadded 49 ndF8Odpkare, 4 Fal| GB)vatmr fnd triphenylphosphine (4.70 g, 17.9
mmol§ 2§h§ @act?orf@h%a?éd(a[i 90 fot g&r 194 l‘]l'bé'fox%etl't pAs Qddletfltoyrjodméelgf)(&ature

but anyl I - 3-f [ uoropyrrol 1 dine | uor oaceti c
The sglé(p@t \gasg@@qugl in vacuo, and the residue was dissolved in 20 mL of dioxane and 20

mL of $iira@d b@@e'a)ls &&&n%ﬁ&amﬁwlmhomah@fe@mkdm i PR WAs 2Hded 7.8 ¢

t d sol ut
ST o M i
The rdddiog BCurelyasvdiBitaidelall ethy] setayd and acedifidd GOHIIL ,w131411‘6hydrochlonc

eeid TP et O Spbar s bl AR MGG o€ Ak Hioms of iy
acetatgy The ergapic exipactewery conabingd, Wasl@d@vrﬂm;atu_ratq:d agteauk drine, d8ied over
sodiufa s‘u%telghd’ﬂoﬂcgﬁfa@erdqn Rty I‘d’r@ﬁ%cﬁ{ E}Eﬁas‘ﬁ' ﬁr@@{l@%’%@g} @fiRka gel,

f 10 I| hi um 4(R).-4-p 2-0xa
66:34 R pcelethaf pectitopast o ehee pACHCE (LGNS ALS] TR C
Step By addl(?oS)omr(QS 3sn2ipu&7yiﬂut¢>d%mm&;&nm3 (Blordr r10ﬂ>1)>heny1 4-y1)-
to a sqlytion gf -4 ienyl - 2- oxazol i dinone (5.0
g, 30. E (150 nL) at -78 T. The
resul t dieta stimed sylutinasf Seiprodadt fibm—Sit&) E (500 nik, B.18mamol) in 2 mL of

toluer{e%H‘Zt 1HITRE Eﬁﬁ%ﬁ{g%afs%ddétﬂ Ii’luo%ﬁﬁexﬁ?@cﬁf)ﬁlg '3%1\6? ﬁ Lﬁ?%[‘ %%dmmol), 1,1-

sat urat ed aqueous anmD

bls(dlwh@mh@aml@ Eﬁﬁ%@@l%@?&laé@p&%@f@dﬂd@@ﬁ(:Selng;(h@@dmm@l) and aqueous
sodlumbbbnat@@gmhbﬁ (CROGE., Qer(l)‘ 60 rﬁ/ﬁﬁ@l) Uﬁﬁéjregétfﬁl%és\hefaﬁﬂ at 8&°C for 12

B: (4R} 3
h bef((rc(e §w33§0@2d £ mﬁmr@t&&t %6 refitiornrr%gwas]fﬂtered through a pad of
silica geloX&eabivetnwas ren@vddinavastd hictie salidieivea ;thfl@@ PP @feﬁ:bﬂa)we TLC

(Slhc"P %8%3%%/(1 glf)é@%})%k;n S)Elm ﬁoﬁ&ﬁg ll(}%%(lfe Cotlglﬁg;?{ u\(ﬁa‘ls added

~t_6P_IIlet hy| kbgnleK2bidd hE-dride-3- -I8plEy]-A-vi EbkoHutanyl]-3-
et her, ﬂ%gro%yHBPdl}le Qhﬂu&gac-léﬂc-ggﬁg sﬁﬁsm tant mxture was

stirr e% -40
o a stirred solution of 61.0 mg of the coupled product from Step G in

dichloromethane (5 mL) was added trifluoroacetic acid (1 mL) at room temperature. After
stirring at room temperature for 1 h, the solvent was removed in vacuo and the residue was
purified by HPLC (YMC Pro-C18 column, gradient elution, 10-90% acetonitrile/water with
0.1% TFA) to give the title compound. LC/MS 345.0 (M+1).
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20 Cfor 30 mn, then warned to -20 T. The product
fromStep A (3.53 g, 9.48 mmol) in THE (30 nL) was
w@oaea439¢0 t he above reaction m xture over 1 h BET/UD03034924
The resultant m xture was stirred at -20 C for 2 h,
then slowy warned to roomtenperature and stirred at
room tenperature for 12 h. The reaction was quenched
by sl ow addition of saturated aqueous anmmbni um
chl oride solution. The organi c phase was separated and
t he aqueous phase was 25EXAMBEE®] with two portions
of ethyl acetate. The conbi ned organic | ayers were
washed with saturated aqueoudvbri®e and concentrat ed
in vacuo. Purification by flash ch;onatography (silica

gel, 83:17 hexanes/ et hylace ed the desired
product. Step C
(4R) - 3-f (2R, 3S) - 2 BRam” 3«¢- br ddpheny!) but anoyl | - 4- p

2-one -51 WO 20047043940
PCT/ US2003/ 0349246 a st i rtlbs@epbidti on of the
product from Step B&i 87 g, 7.39 mol) in
di chl or omret hane (40C H was added
di i sopropyl ethylamne (1.93 nL, 11.1 mmol) and

. I cnl, ) .
m‘%@%ﬁﬁ%@&%&lon was stirred at -78 C for 15 mn, 0 C
Step Aor 1 kBSi}fld[(Egggptﬁﬂ;ﬁplgoi&aﬁ%oﬁ?l&nﬁ&)m 0B bénzﬂlﬁcv@aﬁ@c‘/r?vl—l,ll

sol utign,wa ) C A [ ed suspension
N- br ono filge2Xegug 0% oldine i .
di chl oﬂ“omeslnh:adeol(uﬁﬁn ntﬂqe\prmiucaﬁnmulEagamﬂﬁel rReuF (201419 mg, 0.50

mmol%r?% Hﬁﬁ)f*’f@ﬁlﬁ:ﬁé Wd §%1Lac;f ethéi%%quzas Oagde& g %eg%yqﬁ(ygﬁbgaﬂggﬁél boronic

reacti on was
acid (3%t ove 290 serneb+ Jel s@rsﬁqimf@nylpmhmpgam@np palelivmgl) chloride (81.7

mg, OSIGD C’Mrﬁél? C&nﬁw 5 NROBIURRHR c%%&ﬁe ﬁtl@ﬁ( lr%gjgde % tihool). The

$ Ll on% et h%b acet ate. organi c
feactl?wa ealfdy Q,agrf befoseait W@&P@aecbau@@@stem@e@wm eThgrvgaction
mixtuecowaefiltared Eh(ﬂough a\/@@uﬁ’ silicd el ITRtsoBRnOYad leB®Red in vacuo and the

e TR PR3 4 26380 i SRR S o tord the es
coupl¢gdtRpd®:if ( 2S

Step BS) - 2- %) Cior(§s by @Q@MW%Q%l%?%)?;—é%ﬁ@%;ﬁ&%/y!—é}'—biphenvl—4-vl)—

3-o0oxazolid StTrrea Sol
producmwﬁ@@i&@xmﬂ@me 39 mml ) in 15

acet onirb kistiered 46lufiba oM'@E );)ﬁﬂﬂ@tdfr&ﬁtgté}ﬁﬁtlﬁ‘ ¥ Ing @f‘étﬁi/lrb'cé‘tgﬂe was

added 1 BRI PIdr Tl EPen fisKves TGP R MUHE PR e

%kﬁvas Wity nitEpgen apg @f—né gtlrred under a
hydrogdrf atmasp:hetm(d dtinl) fdralaeh V@son thy a@nplatlexd of t'ﬁb eedlithgl@he solution was

h chro
passeﬁfh? ?ﬁi;}@éhgce Y\'I‘o‘g‘%sl Vet e ndvea Edg ﬁ% ﬁ‘ﬁd’iﬂte compound.
Step E (28 3S) - 2- A2| do- 3- (4- br onophenyl ) but anoi ¢ aci d

Step (,20 TO @SS)IILF(QﬁgiS)S@LA%thQ @t ce&l%%(vpf PMGihenh - 2P0 6RoHatany11-3-
Huoropvrrolrgme tnﬂuoroacetu(; acid salt
The product from Step B was dissolved in 5 mL of dichloromethane and 1 mL of
trifluoroacetic acid. The reaction was stirred at room temperature for 1 h. The solvent was
removed in vacuo, and the residue was purified by HPLC (YMC Pro-C18 column, gradient

elution, 10-90% acetonitrile/water with 0.1% TFA) to afford the title compound. LC/MS 371.1
M-+1).
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m.) was added water (20 nL). The solution was stirred
at 0 Cfor 15 mn, and then 30% hydrogen peroxide

W@ 2009/094940 52. 9 mmol ) was added fol |l owed by sl oRCT/US2003/034924
addition of lithium hydroxide (0.50 g, 21.2 mol)
The resultant m xture was stirred at O C for 4 h. The
reacti on was quenched by addition of saturated aqueous
sodiumsulfite solution and stirred at room 25
tenperature for 30 mn. The aqueous phase was
separated and washed w t BXtAMBEEgor ti ons of
di chl oromet hane. The aqueous phase was then acidified
to pH 1 with 3N hydrochloric ¢ d @nd extracted with
three portions of ethyl acetatze. e ethyl acetate
extracts were conbi ned, (drkg ser~gedi um sul f at e,
and evaporated in vacuo ' roguct, which was
used in the next D F: (3S
-1-1(2S,39)-2-1(t %E%I)am oI 3- (4- bronop
hen, | oxobut any sHdine’ To 1.20 ¢

was added EDC (2. 11.9mol ), HOBT (1.62 g, 11.9
mol ), (3S)-3-fl rolidine hydrochloride (1.50
g, 11.9 muol ) andN¥WN -diisopropyl ethylamne (4.2 ni,
23.6 mmol ). After stirring at 35 roomtenperature for

(39)- 11r223133)12mn{1§@9t [30ReBS1- S Ut P9 L1 LAY agetat g, The

fluo .C phase was -52 V\U 20047043940 PCTUS2003/034924
ronvlh PSR ueous brine, IN hydrochl oride

Step Aaci d a@dﬂlbﬂ(mmozi&eﬁmﬂt&wcmgﬁ%h%) 35@L 40N, 1 Qﬁih%gvM—vl)—l-
-over s )gobu[n Sﬁ';fﬁte g !evapor ated i n vacuo to y
a yell hi s foam was added 40 rrL
of di okenstirrdd sdlutadn afetbeprodod ftan FHEERAPOS, rﬂld:IﬂE £1.0Rg, 0.49
mmolﬁin A1y B¢ t(fmé}k)andw}ﬁ{d o?@tﬁgﬂoq W, a%% dehde %&gﬁaﬁienygbofﬂ%lc ac:l%i%275 6

bef ore 0 room

mg, L. %F%QH 1vxlasbl$(éwb9@dphqsplva@m@~rocan@peultadlmm(ﬂ) dhlerid@€76.0 mg, 93.1
mmol ) bsSDINVGHedR s8@ufl-cafordieQERABN 1Y MO 2 ,,140"6'{11%1‘ l)? ahr ?&c?gn was

8} bi car bonate sol ut 1 on. esul"
h‘%‘t"‘drﬁ%I gﬁ ¢3 R/Jggh E%B%edt wagcepledie rgpmiterpperpiyrsy | Hegardsion anisture was
filtered S5owhrnmad)af silfee géle akHel s@ﬁeﬁ\taﬁas&tehfoﬁfé‘&jma\%acﬁ@ﬁ’m the residue was
Xt u
pusicl ARELANHLE 0 chaos TBS) LERCLAOR IV EMES M o ot

produgtN hydrochl oric acid. The |ayers were separated, and

Step Bt he aqyeRysIPy: s Eﬁﬁro 28&%9@[‘?3%}96 i“—g—lf ;{eirlg%oél% Q ;Fl,l'—
. 0 )
was he d22fsnyl-d-vigl-gxel Iebilyonepymeliding i ed over
sodi urﬂ“cswhrhaédesomm UL SBAAEREh §2paEHe.0 me, 0. %2 mmol) in 5 mL

oronB L gm?ééy%%%@ez&?@ga%ﬁg%@sf'maé Caobins e 10

°C for b2 b@@fﬂre itv@s MBok2 %o dopMedperabitrep TR solvent was removed, and the residue

was pugl?égﬁ E&éﬂ%ﬁtl%?ﬁ%% éiﬁ rhex? % }%ﬁwl a%et%tﬁ) tﬁﬁrovdde the desired product.

Step C1 .- ox0 (S 3‘8)\‘2 Aﬂ‘mm’:i’rﬂ B dltatngIgS—yl])El,]]’dn@eﬁt/lut-lyﬂd oxobutanyl]-
sol ut |@ﬂu&%n%‘f’<ﬁ1d@ﬁ@%m&fo@m RigRf (51.0 mg, 0.12

mol) i 2 T 8

he product from Step B (56.2 mg) was dissolved in 5 mL of dichloromethane
and 1 mL of trifluoroacetic acid and stirred at room temperature for 1 h. The solvent was
removed in vacuo, and the residue was purified by HPLC (YMC Pro-C18 column, gradient

elution, 10-90% acetonitrile/water with 0.1% TFA) to afford the title compound. LC/MS 395.2
M+D).
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tol uene and 2 nL of ethanol was added

4-f 1 uor ophenyl boronic acid (49.0 ng, 0.29 mmol), 1,1'-
whe@ddimenyl phosphi no) f errocene pal | adi un( | | ) P€hius2003e34924

(19.5 ng, 0.024 mmol ), and aqueous sodi um carbonate

solution (0.30 nL, 2 M.0.60 nml ). The reaction was

heated at 90 C for 12 h before it was cooled to room

tenperature. The reaction mixture was filtered through

a pad of 20 silica gel. The solvent was renoved in

vacuo and the residue wagxviPiEed by preparative TLC

(silica, 50% ethyl acetate/hexanes) to afford the

desired coupl ed product. Step Me (QS)-1-f

(2S,3S)-2-Am no-3-(4'-fluoro-1; 1' - hi phenyl -4-yl)-1-oxo

but anyl | - 3- fl uoropyrrold - ( acetic acid

salt To a stirred sol uti off GéN%|%§z£>the coupl ed

product from Step ’Sd chl Aet e (5 nL) was

added trifl uoroacg aC|d (1 nm) at ?nttenperature

After stirring atsesom t enpeChs @@Hfor 1 h, the

sol vent was renoved|in vacuo and the reS|due was

purified by HPLC (¥MC Pro-Cl8 col um, gradient

el ution, 10-90% aklet oMMt rile/water with 0.1% TFA) to

gi ve the title conpedgg. LC/ M5 345.0 (M+1l). -53 WD

00

2004/ 043940 PCT/ US2 034924 EXAWMPLE 2 M ON \ | /

NH2 CF3CO2H F  CO2H (3S) 1-f

oxobmtam\ﬂl Eﬂﬁkuoamstmhdlae,l tdﬂaaﬂotacﬁcﬁtmlmal&\

Step A?’[ S) - 1 (§§)2§f(§§233)?' 2!(55’{ BEtO%ﬂ%n?’layAlm 5‘@ (§ k&4 ?glﬂédro 1.2.4-

car DO

stirr ectosﬁthttad@ah@itntoh ﬁqe%@dﬂéﬁrofﬂtﬁ@ﬂ%ﬁﬁﬁ'ﬁsgep A§tﬁl@ g, 0.31

mmofy i iy Skt el o6 R YA B s e reaction was

heatedal b o2 .12 hﬂ’.@fora 1tQOasrmible)i to room temperature The solvent was removed in
vacuo oarnIB éﬁe( d Iéx%qg Q%/efgr e gl?%@r?%\%%(ﬁ%%% aﬁgl alzs,%rrrga gélblhén of the above

residlstod iSumi. @‘édhbmreethmtww&ﬁddedtrﬁﬂlyhmme (801 min[2)22 rimel) followed by
ethyl Eﬁ@ﬁf&g‘ﬁﬁté"@slmefj 4@51119(9) CTﬁﬁCW)Ire aét?onhvgesftlﬁreﬁ af fooﬂpt% mperature for2

to roomtenperature reaction
h beforp it wasetrendhicd (yamirgiediagyeoss ampanige chlarde @bttwenﬂ‘hmgueous
solutibf WRY egkrddfed/Rizh! @th@!ﬁﬂ:eia‘ﬂ? Tﬁmxdjﬂleed/@gaﬂ@ TayEis %réawashed w1th
arative TLC (sSili foethg acet at lhexane%%
satur%ac? %uaoqshtgm&e red.aver so 1hm sul ate concentrate in vacuo e res1due was
dissolved in 5 mL of toluene and heated at 120 °C overnight. The solvent was removed in vacuo
and the residue was purified by preparative TLC (silica, 25% ethyl acetate/hexanes) to afford the
product. LC/MS 511.0 (M+1).
Step B: (38)-1-[(25.35)-2-Amino-3-[3'-(5-0x0-4,5-dihydro-1,2.4-oxadiazol-3-y1)-1,1'-
biphenyl-4-yl]-1-oxobutanyl]-3-fluoropyrrolidine, trifluoroacetic acid salt

To a stirred solution of the product from Step A in 5 mL of dichloromethane was
added 1 mL of trifluoroacetic acid. The reaction mixture was stirred at room temperature for 1 h.
The solvent was removed in vacuo, and the residue was purified by HPLC (YMC Pro-C18
column, gradient elution, 10-90% acetonitrile/water with 0.1% TFA) to afford the title
compound. LC/MS 411.1 (M+1).
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coupl ed product. 15 Step B:
(39)-1-{(2S, 3S)-2-(tert-Butoxycarbonyl am no)-3-(3'-car

Wb 0o0y/043910 - bi phenyl - 4- PCT/US2003/034924
1- oxobut anyl | - 3-fl uoropyrrolidine To a stirred

solution of the product fromStep Ain 3 nL of ethyl

acetate was added 50 ng of 10% Pd-C. The reaction

a hydrogen atnosphere (1 atm for 12 h. Upon the

conpl etion of the reacti gxANMPEESO!l uti on was 20 passed

vacuo to give the title conpounge &tep C (3S)-1-f

(28 3S) - 2- Ami no- 3- (3' - car boxy- 1z

l'idine,

trlfluoroacetlc acid salt Lr;}x&ep B was

di ssolved in 5 1 nm of 25

tenperature for é e sol veHClwas rerroved in

vacuo, and the resi due was purified by BPLC (YMC
(38)-lH@b 3H)- ZfAme%ikiﬁ_WQ—h%thﬁmﬁm—Bwabhmﬂ k-beotuitanly§-3-
fluor ffgp&mgh A Moadl- 1 (M), -54 WO 2004/ 043940

EXAMPLE 3 M ON N H2 CF3CO2H F
Ste NH KENr1-[(25.35)-2-(tert-Butoxycarbonylamino)-3-[4-(6-methoxypyridin-3-
- bi 4- -] - but anp | uor r n

t Fifl E Jo: s élgjtelclyo lution Eg‘l'etprcgfug{ %Bm/éxamp?ep Y gt #%1 mg, 0.12 mmol)
in 2 n{I3§) toluefi€ 28] 3 8I- Of dthamot wButdsleyt Canérhoyy-ampiyridineBorOdic aciia71.3 mg,
mmolgfand R ﬁﬂl@euwodmraﬁﬂ preatEsaninme(0130 ISLe@ﬂFCﬁ(nZCﬂD 'Dhﬁmgactlon was
heate® a4 WOMRE ) 2 hrbeform-t Wis cbelelt %‘Foo%pféng)e%u@f THE Hﬁ&%n WaSure was
purifipdby pdparavd TLCf(klﬁéa 66%( etlyl Qedrate/HeRarks) thQffeRdihk ded@iftd coupled

d gN aqueous sodi um carbonate solution (1.2 nmL, 24.0

produ
M vvas (3Dal-HAS 88)-2-donind Safdeicaixer L6 -ditlyelropyadin-Bal)phenyl]-1-
M Xt Ur gx ¥&Ranyl]-3-fluoropyrrolidine, hydrochloride

flask was flushed with nitrogen and then stirred under
through a pad of Celite. The solvent was renmoved in
- bi phenyl ) - 1- oxobut anyl
trifluoroacetic acid. he reaction was skirred at room
Pro- C18 columm, gradient elution, 10-90%
(38) - vlbbﬂ&vﬂsl)-oﬂoumaﬂw -Bfldoprk@idi@z ol - 5- yl) 1
0.466M0mdn 1 1 ézgg}ge i -
oxobat anb?lg :n?j]gro yrrifrrgl(ferrllgpaqﬁdlumg) Chlon © 1 {“‘%0238
n ic acid
flltereﬁ.r}gqoygh 3 p;Xﬁ‘ 0€$ E hgﬁ (g}zﬁ% s ﬁed?ep\@,dru& (V,%(ﬁ]@ and the residue was
The reaction was heated at 90 C for 12 h before
The product from Step A was dissolved in 3 mL of concentrated hydrochloric acid

(37%). The reaction mixture was heated at 100 °C for 48 h before it was cooled to room
temperature. The water was removed azeotropically with toluene. Purification by HPLC (YMC
Pro-C18 column, gradient elution, 10-90% acetonitrile/water with 0.1% concentrated
hydrochloric acid) afforded the title compound. LC/MS 344.1 (M+1).
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filtered through a pad of silica gel. The sol vent was
renmoved in vacuo and the residue was purified by
wpe@pasato ve TLC (silica, 50% et hyl acet at e/ her@nesl00s/a34924
afford the desired coupled product. 15 Step B
(3S)-1-1(2S,3S)-2-1(tert-Butoxyl carbonyl)arninol -3-(3'
-(tetrazol-5-yl)-1 1' biphenyl-4-ylI- | .
- oxobut anyl | - 3-fl uoropyrrolidine To a stirred sol ution
of the product fromStep A (101.0 ng, 0.22 mml) in 5
m.  of toluene was addedEXAMPIRW tin azide (0.586 ny,
2.85 mmol ). The reaction was heated at 100 C for 12 h
before it was cooled to roomteigeradure. The sol vent
was renoved, and the residue 20-mas puri fied by

preparative TLC (silica, Rexsa y Tizs}ate) to

provi de the deSN%Fd pr o
(3S)-1-1(2S, 39 ; Iz o yl)-11'-bi
3-f 1 uoropyrrolidi ne

henyl - 4-yl | - | - oxobut any| |
trifluoroacetic aegfuisal t The ¢ ngro Step B
(56.2 ng) was dissolved in 5 nL of dichl oronethane

of trlfluoroacetlc aC|d and styrred at room
A 1l pmetiryleb-g% ¢ 3 penylh 1-oxobutanyl]-

L n,. =ls. .
conpouMHthntVﬂl\lSomﬁtaavﬂ(MddropvrﬁﬂldVi@ 2004/ 043940

PCT/ Uséﬁgel/ R§§ §§)42 (W &Elcérb'xﬁylgmmo) IX_JHAI (6—methoxypyc%l_g
yl)phe(nglsl,jL gxoputegyH Sy flparppyrrdidgi fpom Exampls- 31 SEepdh 19.65 -11422mehol) was
mlxed'\ﬂmﬁyr@(ﬁﬁé hﬁir?zf&ﬂloﬁde](Z'Z@ Hhe G%mﬁI)iﬁJ:at nd laced in a Ereheatedd oil bath

tanyl.l - 3- rrolidine, trif roaceti
(160 ?gl ?x%ltgr rdpe ﬂ\t 4(%{’%% t%y_¥ min, the reaction was cooled to room temperature and
neutrali2&] ®PH 2-\)\(1t}ﬁiaturﬁli<ﬂ Soci G ifYIna i 9O)oa- 13 'thit Wa9%8dd B ml of 1 A
dioxafH ﬁgggg% f5y §1 telrz) b%y]flca{)boaﬂtg I%”14 2 ?”8? n?m%lg(oéﬁpéﬁwpg a rppm

tempemﬁmrg potr ¥2oh.ith¢ reectiofowas sartitianed bswegh Iemyl adetdth endaadatet aqueous

brine. fTHérBr%:g}ﬁ% E&\%@ X garaége%ﬁhé g{ﬁ%gg%%(a‘}/? ik n&ﬁ?g%q /w1t|L|13fWO portions of -

ethyl q%g (e ) hegembined argavc lasers were dI‘lCd over sodium sulfate and the solvents
removed by evaporation under diminished pressure. Purification by preparative TLC (silica,
50% ethyl acetate/hexanes) afforded the desired product.
Step B: (38)-1-[(25,35)-2-(tert-Butoxycarbonylamino)-3-[4-(1-methyl-6-0x0-1.6-
dihydropyridin-3-yl)phenyl]-1-oxobutanyl]-3-fluoropyrrolidine
To a stirred solution of the product Step A (430.0 mg, 0.97 mmol) in 3 mL of
DMF was added cesium carbonate (0.57 mg, 1.74 mmol) followed by iodomethane (0.4 mL, 6.4
mmol) at room temperature. After 30 min the reaction mixture was diluted with ethyl acetate,

washed with saturated aqueous brine, concentrated in vacuo and the residue was purified by
preparative TLC (silica, 6% methanol in dichloromethane) to give the product.
Step C: (35)-1-[(25.35)-2- Amino-3-[4-(1-methyl-6-ox0-1.6-dihydropyridin-3-yDphenyl]-
1-oxobutanyl]-3-fluoropyrrolidine, trifluoroacetic acid salt
The product from Step B was dissolved in 5 mL of dichloromethane and 1 mL of
trifluoroacetic acid. After 1 hour at room temperature, the solvent was remove in vacuo and the
residue was purified by HPLC (YMC Pro-C18 column, gradient elution, 10-90%
acetonitrile/water with 0.1% TFA) to provide the desired product. LC/MS 358.2 (M+1).
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heated at 90 C for 12 h before it was cooled to room
tenperature. The solvent was renoved in 10 vacuo and
W@ea40¥8940 esi due azeotropically dried wth tol RENES2008034924
a stirred solution of the above residue in 5 nL of
di chi or onet hane was added triethylanmne (0.31 L, 2.22
mmol ) followed by ethyl chloroformate (0.155 ni, 1.48
nmol ). The reaction was stirred at roomtenperature
for 2 h before it was quenched by saturated aqueous
amoni um chl ori de sol uti gxAMPEEgquUeous sol uti on was
extracted with ethyl acetate. The conbi ned organic
| ayers were washed with 15 saturated aqueous brine,
dried over sodiumsulfate aﬁﬁlggncentrated i n vacuo.
The residue was dissolved in 5L d tol uene and

heated at 120 C overni ght.
vacuo and the residue wag d” byNpreparative TLC
H;o aff/ord the

(silica, 25@6et@% acet at d

product. LC M5 5TITN

(39)-1-{(2S, 3S) - 2-

- oxadi azol -3-yl ) oF

bi phenyl - 4- yII-I-oxobutanyII-3 quoropyrrolldlne
j I

purifi édt ﬁyg HQPII_Q'D Qf\lmlpﬂ@d(ﬁ()m EX@mplﬁmlm ,Stegrﬁamae ncbnverted to the title
comp&lﬂ&dsﬁ%ﬁhhaﬁ? fcﬁﬂ)’@lﬁ%@k?%cteﬂﬁrle%ﬂﬁ{eg iy Pk SR 1Q: 11§/?e§’1_3oﬁsug%

V] ford 53het|t e und. LO MS 411,
a Y“\%E‘%ﬁﬁ BRg90 PCT/ u32003/ 034924 EXANMPLE 5 M ON NH
220 HJ F (3S)-1-((2S, 3S)-2-Anino-3-f

|

Ste II(?B? 1y B-di Bydr hen IItbeuta

fnopne
(3S) - 1_@&8@@_&%“ ert - But 0X ca
bonyl a ny|
o oxobu?gn%()shln%d%éh%lf g%gﬁlﬁlg cfﬂx{fé?ﬁr}gt% Aﬁpg?% y 1% mmol) in 20 mL of
diethyd gihgg Vanadsiedereesp p%@az,qmerthmsek@np Illed@thystté@r 4= 0(°Sfollowed by
palladi@n (10 a&&aﬂé"’(@ |2)5 imo%y ﬂi‘mo‘l’f aﬂthé‘Fé&@tuﬁp\gaszstfHed% 0 e(t: tfé’r”?h The
e h r|d| neboronic acid (71
exces 13%%neﬁﬁme)waslt qn qn%/ﬁng gﬁﬂuﬁ ﬁggpﬁ“ ﬁé«}a‘cgw %@H@ was filtered
throughad paaidifisit{dalge] ot the scﬂeedtk&s%rﬁ@vedgn 23& 10l NMRUhdicatd@ @ 1:1 mixture
of the %Ml%%%%fct ‘f’u‘?&j{htlé @ta?t? br%nt }1% Slcflle%tarlng ?eaggc'n;‘?’ s(,)eq%ﬂceqxzaesq@peated one
more time and the desired product was 1solated by flash chromatography (silica gel, 25% ethyl
acetate in hexanes). LC/MS 430.0 (M+1).
Step C: (4R)-3-[(2R.35)-2-Bromo-3-(4-bromophenyl)-4-cyclopropylbutanoyl}-4-phenyl-
1,3-oxazolidin-2-one

L3

A 1.16 g portion of the product from Step B was converted to the title compound
essentially following the procedure outlined in Example 1, Step C.
Step D: (4R)-3-[(25.35)-2-Azido-3-(4-bromophenyl)-4-cyclopropylbutanoyl]-4-phenyl-
1,3-oxazolidin-2-one

A 0.61 g portion of the product from Step C was converted to the title compound
essentially following the procedure outlined in Example 1, Step D.
Step E: (28.35)-2-Azido-3-(4-bromophenyl)-4-cyclopropylbutanoic acid
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heated at 90 C for 12 h before it was cooled to room
tenperature. The reaction mxture was filtered
wao booetogar4@ pad of silica gel. The sol vent was PENDS®O3/034924
in vacuo and the residue was purified by preparative
TLC (silica, 50% ethyl acetate/hexanes) to afford the
desired coupled product. 15 Step B
(3S)-1-f(2S, 3S)-2- Am no- 3- 14- ( 6- oxo-1
6- di hydr opyri di n- 3-yl ) phenyl | - 1-
oxobut a09l5l1-g3rdriistosfany proauétdidie Stdpyl s bbrﬁfeﬁ@@ tolthe title compound

duct fro Ste
e“wng&? yﬁ??&l g] BﬁgﬁPB&WEﬁHﬁﬁﬁﬂnﬁg%,éwpgke reaction
_tém Xt ur é_ﬂ\lakrf(ﬁééﬂbﬁ -feti d3-844-Grémophe8yi-4bst mpeopytburms yl]-3-
cool ed ¢ Q4 1dlglgrrperature The water was renoved
azeotr h toluene. Purification by HPLC (YMC
20 Pr o-2c0287 Edlottan, of@hfaproémt ey BteprE wapecop@ested to the title compound
essenﬂﬂ Nbiviid 1B PYRIcBluoliinld HWELLRNE Dt @b gd
roc .? gﬁ% ura foPded t he tltie %onpound LCO M5
Ste 4 1 R/ b 2812 1 ! ( % ANPLY 4
EXAMPL EvﬁoMe)pruMBovn 31ﬂdtdkaavk:rohmn@ CF3002H F

g 33) X \1/ gé\? ﬁoré%ej B]i'? Hgffrc;rp Sge)[%f %?samv[agedl to the title compound

eSSGnBalf}{ ﬁ@ﬁpwmgtho promtﬁqhﬁ¢ ottlingd ok eaEe ﬂpStap: Gd salt 5 Step

- OXObUtAaOBUﬂ drﬂ@ff tﬂ@gﬁroﬂ%tl fﬂirﬂ Steb pG was converted to the tltle compound
essené%ﬁ%g?é} {75 Zgipﬁ p%pcedu(re out 1ne a%?prle gnélteg IK rLé/lv?s Lf98 ?M+1)

Step ly1 ) pherf$$)}1- MQS)@SbBII(aWV]Bﬂltoﬁvcfakmmvmwmﬁ)Oi tybldp@op 1 BAf4-(6-0x0-1.6-
Exanpl SiRedr ), .g]xed wth
pyri di ' JeiiRat and
pl aced Tihg p@%ﬁbﬁ@mtsé«tp Hi (O 1Bat(h36111®H7(0])6®a5®11xe¢\m&1rpyndme

hydro@lﬁlbﬁﬂé wsak, A8O0mmdiPheatth Ichdtlﬁlt% Cﬁ@%feﬂ%&l"@ﬁh El%@"’é?' After

&gqt%) erature and neutralize
stirrnggit {3 7N B i €0lef (7t 08R. tempermiiS angaaeutralized to pH

7 w1t}agtdlﬁdteﬂi5qﬁéou@fsod1uﬂi bichirSoraResol @ldnoVIRH nflY of 1,4-dioxane was then added

rolo e LSO RRORL P2 o ol T TR as bl fpmpercre

for 12 ghqeeactian wasgurtitanes betverh pthyhaetad endaadirstad aqueoasibrine. The
organMH%?%s s%dr?@d ahl $nel %@&scla{/e?ﬁ\%'é %?z?ctédexgﬁor t(? gom%ﬂgof ethyl

agueo ayer was X rac
acetatis Tae ﬁsmn bingd PrgvBIC 19y6es woretsiried @V@rrS@émntsql@m@ the s@vent removed by

evapogitioddmayvedinfRidhddPreddhicatpRridstidn ¥y O N/NESTLC (silica, 50% ethyl

acetate in hexanes) afforded the desired product.
Step J: (35)-1-[(25,38)-2-Amino-4-cyclopropyl-3-[4-(1-methyl-6-0x0-1,6-
dihydropyridin-3-yl)phenyl]-1-oxobutanyl]-3-fluoropyrrolidine, trifluoroacetic

acid salt
A 0.056 g portion of the product from Step I was converted to the title compound
essentially following the procedure outlined in Example 6, Steps B and C. LC/MS 398.3 (M+1).
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removed by evaporation under di m nished pressure.
Purification by preparative TLC (silica, 50% et hyl

waeetatwihexanes) afforded the desired productPCBUS0OB034924
(39)-1-[(2S,3S)-2-(tert-But oxycarbonyl am no)-3-[4-(1-m
| - oxobutanyl | -3-fl uoropyrrolidine 20 To a stirred
solution of the product Step A (430.0 ng, 0.97 mol)
1.74 mol ) followed by i ggoaaphe®Re (0.4 ni, 6.4 nmol)
at roomtenperature. After 30 mn the reaction m xture
aqueous brine, concentrated in vacu¢l and the residue
was purified by preparative INE 6% net hanol
ep qiz>25 Step C
(3S) - 1- [ (2S, 3S) - 24¥ ( 1- mdHay 1 =6<0x0- 1
6- dihvdropvridin- yl ) phen
salt The product“from Step B was dissolved in 5 niL of
di chl oronmet hane and BrnlL of trifluoroacetic acid.
(35)-I-RUDYS)- mme@ma@%rbﬁ% 6-b£51 GUBhWRSH I8 LBRL O 1P Cobutanyl]-
3_flu EYNC Ero-c é col um, gradi ent elfution, 10-90% 30
L\%R@é?—c\ﬂglﬁ—@&“ 1% TFA) to provide the
0X0- I%ngéggrﬁgi\vg 6@1— plﬂg' }9?§/OXO I?t%réllyl]—%oropyrroh%e (ﬁlxampl}le %, Step A,
111.4mes)0-351 (s 36§ nal- M\cﬂlnldomrm]hdm praspyded3pyridiritmrrebiopid6(0.098,
1-oxobutan uoro rro ne trifluoroacetic aci
residug 3y3s p@ngfzg y Areparatlve TLC (silica, 9% methanol/dichloromethane) to give 47 mg of
-oxazol i din- ortion f t he u rom
After %ﬁlg ﬁ%téofim t%P%f‘;Sa%f%H? eBiieVecamRYed Hevache b 3@6%%‘&218 purified
by HPéﬁs@fMCd]’Ibﬂ ¥eodolhwomn, rpgadidre eprtioaetiip@%auétbhingld/vwaler with 0.1% TFA)
Ian) 4- cyclopropylbutang enyl -1 3-
oxazolidin-2-one To a stirred solution of the product

et hyl - 6- oxo-1 6- di hydropyridi n-3-yl)phenyl| -

in 3 nm of DWW was added cesium carbonate (0.57 ny,

was diluted with ethyl acetate,pewaghed with saturated

in dichloronmethane) to g

1- oxobut anyl | -3 (S/b-r»oyrrol|dCE@30@Hflug}oacet|c aci d

After 1 hour at roomtenperature, the solvent was

desi r edopr idted tsolutitit MS(3358-[2.I MY D) -(terr-boBxVEArbonylamino)-3-[4-(6-
0.306 02%8D) 1 AGrefl IE)SQF 299 Jrh ¢l :lgatM %BWeht g removed in vacuo and the
produté Rhich- \ilz(siﬂﬁsoﬁreﬂ{ln 5511“@“1@151&%%523@ oV ot rBRBAketk acid.

> magnesi um brom de. 10

o o8I o g P%?%F(?{%'h?ﬁ AN e

fromStep A (1.32 g, 3.18 mmllyle| nO20 nL of

(39)-1-[(25,35)-2-Amino-3-[3'-[(tert-butylamino)carbonyl]-1.1'-biphenyl-4-yl}-1-oxobutanyl]-3-
fluoropyrrolidine, trifluoroacetic acid salt

To a stirred solution of (35)-1-[(25,35)-2-(tert-butox ycarbonylamino)-3-(3'-
carboxy-1,1'-biphenyl-4-yl)-1-oxobutanyl]-3-fluoropyrrolidine (Example 2, Step B) (37.6 mg,
0.08 mmol) in anhydrous N, N-dimethylformamide (1.0 mL) was added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC, 23 mg, 0.12 mmol),
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di et hyl ether was added excess of di azonethane
solution in diethyl ether at 0 C fol |l owed by
w@alkadiown( 1) acetate (0.215 g, 0.957 mmol ) aPdI/UR®03/034924

reaction was stirred at 0 C for 2 h. The 15 excess

di azonet hane was then quenched with acetic acid. The

reaction mxture was filtered through a pad of silica

gel and the solvent was renmoved in vacuo. NWR

indicated a 1:1 m xture of the desired product and
hydrot vensttasdolen@G BT erd. g, The ngach, andaot-botylsdEae N82mbad.16 mmol).

n h '

After gtﬁ'ﬁﬁg%\t rg xglr{gl}np 1511?6 ﬁofggn&t%ogr%‘ ?ea%ﬁélgl l(v?ig gﬁ%tgﬁ %%t%g&}?ﬁ acetate. The
organietphgde we’@oreasmcbsaqnem@ida N‘e’él)Q SN @WIQCM@GC acidMatirate@ @qBepsodium
blcarbgnaté é‘(ﬁ)lﬁgl‘f e a?iﬁﬂatgra ed’hs(bémgrcﬁf@dRHﬁQnesmm sulfate) and

C but ano :
Concerstr%%htz ef ERdgC Rffoﬁéu?& tg a fferdgths sFade 6ﬁuldﬁd Progugly whightwas purified by
plepalfaﬁ%ﬁhﬁf E r@hi’@ﬁa‘t@g}ﬁw ('{sﬁﬁa 61, 56® dth}ll h@étﬁ@ﬁﬁ@@éﬂl@g eluant). The

resultaf%ig <é via d§38lﬁ’l g%élp h%i E rlgrco(:"n(i.je ane an IWas trgated with 1 mL of
trifluofebretds 4@ ST &S)aacﬂroﬁm/m{l&ed 4t Mmmnipemyjré fot-ony Gbapanapyds then

conce%%?&grhdey¥ejdu%ed0[ﬂg§}§%e t{)%?fr %dml%g )t(lg%gn ) Céﬁ(g/gfﬁ @dé) % gﬁx&)
the title conpound essentially follow ng the
procedure outlined in ExagpherEicStep D. Step E:
(2S, 3S) - 2- Azi do- 3- (4- bronophen T ycl opropyl but anoi c
acid -59 WO 2004/043940 PCT/ \R20Q@3/ 034924 A 0.51 ¢
portion of the product from Sttep D} was converted to
the title conpound esserty

) Qwh\g the
procedure outlined in e 1, Ste@ Step F:
'NH; /

(39)-1-f

(2S, 3S) - 2- Azi do- br onophenyl ) - 4- cycLopr opyl but anoy
I'1-3- fluoropyrrolNgFne 5 ACREOgporti on of the
product from Step was converted to the title
compound essenti alNWSOgCIFgwi ng the procedure outlined

in Exarrple 1, Step F. Step G
he

: 4 ) . 11110 - 3
oxobumniﬁll] hﬂumobvmvhchnﬁe txhiémmoamdtncamﬂ sain St ep F was

step 7Y €7 588d ol il 6, GAMRONIGdD cosent 'ealll Voo o

St ep HIo@zshution pf 3@epilne (9.8p trnIB@tQ)mmol) in 15 mL of dlfc):hloromethane
was a@cﬁ:ﬁlﬁﬁﬂﬁdr@ﬁ@eﬂ@hﬂlﬁa’y deE  PBO 9(!1)”6 Bmbsbi)Ropwise. Pyridine (1.21 mL, 15.0

rid
mmol we%'f\%%ﬁ e ot gﬁdgaﬁ %&FW@ wastigred gt 199y tegRefure fg 16 h. The
reactiqar mikicre \ﬁerscfmeﬁtde Dnc(}hwaﬂtrﬂe mae co@ntrated heder irédueed pressure. The

residug Qxygggiysnglveg éxse(?@)%l ag tﬂ?é (E%V\@f@g IZY I’ég"{ﬁ)&l? %gcﬂglrn%y(du txllde so?utlon (10
mL) was added After stirring at room temperature for 30 min, the two layers were separated.
The organic phase was washed with saturated aqueous brine, dried (magnesium sulfate) and
concentrated. The crude product was purified by flash chromatography (silica gel, 30% ethyl
acetate-hexanes eluant) to afford the desired product as a colorless oil.
Step B: (35)-1-[(25.389)-2-[(tert-Butoxycarbonyhamino]-3-[4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl]-1-oxobutanyl]-3-fluoropyrrolidine
A thick-walled, resealable test-tube was charged with (3S5)-1-[(2S,35)-2-[(tert-
butoxycarbonyl)amino]-3-(4-bromophenyl)-1-oxobutanyl]-3-fluoropyrrolidine (1.0g, 2.33 mmol)
from Example 1, step F, bis(pinacolato)diboron (1.78 g, 6.99 mmol), potassium acetate (1.14 g,
-62 -
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15 Step I: (395)-1-1f(2S,3S)-2-(tert-Butox

car bonyl am no) - 4- cycl opropyl - 3-f4- (6- oxo-1 6-
waldwdszopy ri di n- 3-yl ) phenyl | but anoyl | PCT/US2003/034924

-3-fluoropyrrolidine The product from Step H (0. 18g,

0.361 mmol) was mixed with pyridine hydrochloride

(0.83 g, 7.21 mml) neat and placed into a preheated

oil bath (160 C). After stirring at 160 C for 20 m n,

the reaction was cooled to roomtenperature and

11.66 memol) ahd edbtsailpmmhaspmﬁd)fes@bweq;agadlaﬂwﬁpmoﬁ 0w e, 0.466

o AR LA A e By b A 60 1 9 e

sealedp "Hip rpansion ml}NﬁlrQEWaSWBerad’Eg 8Qt°Crco/em1g}emmm1ttu rreomfteﬁﬁpelcﬁure and
partltlgnecf l;h%wéé?la\%tbloﬁld\ml@ Eﬂet 'Iﬂ@?ﬂxttﬂ? &t&%{%XlWIEI & aatd%htlonal

nd_ sat ur at ed ag ueous
portiogg phgthylegetatgn érhﬁ ﬁemhwé@ayl Regjase emtsemrr: ms}eqﬂ with haturated brine,

dried (Iﬂﬁgn@ﬂﬁinl s@[fﬁtepfmcﬁctdﬁ}ééntra@&ﬁhﬂkﬁreda&% QRIS A8 LG oil.

[ f at dth | t
puring B S B B b i g odob raen eluion)
afford@dl thefdesia¢d modiny apaéqmm aLCiMS IuC2((v4yca, 50% et hyl

@Cet ag&_ﬁ%@ﬂaﬂﬁnﬁgg %r [%eH(tnﬁ%or%emséﬂlrv?)sul%n%?]%rmnd% F%mhenyl—

38) 2- Al inbroxobujanyblpt-tingtopgerliding, tmibudrghceic @xid-silt 6-

di hyr opyhisdiBd SslutidlPbemy g{’ocfuclo()?@ QL{‘%%WQ @ng)g%%rgﬁrﬁa%’ Arll(l) 0.75 mL

of ety Hgec) bt 6 SDJS a6 isoverdsd 47> PADD pisol) of the

producicfigmn Srrqb B assam(uqihblyylf)msbm\froyfgrr@d@ e Eﬁlmaﬁﬁﬂ cBIbkdb gﬁm mg,

002 o 88 RTsSun BhEHRe B8 re ST OB TR BN s heated

90 °C éior.16ch CER@@RBlife toBoom temperature, the mixture was dlluted with ethyl acetate,

s 3B Sl Y P LA Ol
aqueov% ‘PIFII‘eu éﬁ%@@%gnéma@ sylfatg) endscongenrasad undédreémqgltprmsumfto yield the

crude (:&@ledlplbﬂ&\% \31§Lh %faé b@ﬁﬁe &%MBMJ lﬁfﬁr'&ﬁ}oﬁat{u Araé silica, ethyl -
6- q [']-1-o0Xobut an%
N S A AR e

columnngradienirel @iamn, 101’90% &htdﬂitgm&?ﬂﬁlth\?ﬁ BUeag. WM& pﬁiﬂlﬁédﬁ]‘bduct was
oo e
dlSSOlHd IB Fa uroef (dgthiogrgrsng lrl\%[e]l n? ngRe VgaFr%CC‘gl&h pl’? ‘9};85 Bﬁi‘f?(ﬁoatcﬁ%c acid.

After ?t@"gngl aleopaseppeiafiretbriope powptheablvert WisGefoied ayac@@and the
residu8 b R &b FHePLARE BRNE) YiEC hye ¢ Zol%n?%radlent elution, 10 to 90%

acetonitrile/water with 0.1% TFA) to afford the title compound. LC/MS 474.2 (M+1).
EXAMPILE 11

IerO

0
NN NP,

\N/ / F

(35)-1-[(25.,35)-2-Amino-3-[4-([ 1 2.4]triazolof4,3-a]pyridin-6-yl)phenyl]-1-oxobutanyl]-3-
fluoropyrrolidine

Step A: 5-Todo-2-hydrazinopyridine
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.10 product, which was dissolved in 5 nL of

di chl oronmet hane and 1 nL of trifluoroacetic acid.
WQ@\Rdoen43D4hour at room tenperature, the sol vent POEES2003/034924

renmoved in vacuo and the residue was purified by HPLC

(YMC Pro-C 18 colum, gradient elution, 10-90%

acetonitrile/water with 0.1% TFA) to provide the

title conpound. LC/MS 424.0 (M+l). EXAMPLE 9 Me O N

NH2 CF3CO2H F O N 15 H

les,) 1-A (2SuBS- %h@@mmroﬂobﬁ‘ldélﬁe( (1e918-) 81O | rBAONOAMRERRL hydrazine
oxXonu
126 A T e P i PR RS TE ak g s o, Afer coolng to

room égrparaidres tleueaction efixture was concentrated under reduced pressure The residue

was pgu?t@gmgd [)éta@el‘?@:hl%r&ﬁéﬁénetﬁhqw&ﬂé&ﬁr&%hfﬁ% H}Q(?ro%de(, Solution. The

organje lamrm?é rsywarate«} |dried (mrptngivangilfated 2nd goraspiyated indirmaduced pressure.
The résEéﬁ@WésQn&ratﬁE g/ﬁ)th %)ex&rliéfz %#aﬁghe rg:g@@an@gﬁgl \A;\)éasacgc}ecged and dried in
[

vacuo_.l_to(a)égj &? ﬁ]gtt%pampﬂwﬁr %s@f? Y ge @{}ﬁgﬁlfsc 233-9@M+1).

tep By dr ocletlodo-4ie 2 @EDGEz013[3 3y lpyAdikd nmol ), -61 V\D
e T R T
ortho mat@ (1®m1iobowz)s warnfedert reftuixrfpor hyh. aAﬂBDmnlmgm»mcmm tefgperature, the
reactib® Enult@reh\%@' &ncérﬁﬁté'd%ﬁte RBuMAS Gkt gge \Pésﬁ({hee‘%ﬁyti 7solved in 250 mL

cet at e. ani c ase s wash sequen
of di qrwnethm d’f%ﬁéﬂt%@d hroxgh @ pad of eifige sel- dhaeedsvas siabhadwith 20%

methd@xloﬂaicbmﬁﬁﬁahﬁw td %Mﬂ@the%h@buﬁi’@orﬁ&ﬁ@ﬁﬁ&@ﬁel a:ﬁiéﬁﬁid?lltrate was

t
om0 o TR B B LS G0bg A s e
a preqppitatie) ethichniiasodolleatsd plhe filtetk Wys copeepaitat ﬂo\lﬁlﬂvkblllﬁnd:,an@ kwas then

s TRVt OELon 0N S A LIS G wer
dried gf vague @ff@déhmtat&fecwmd@s # pelatyedowisolhd. 1Lﬁﬂ\48fz46 0 (M+1)
Step & i f 1 U%S)alCRQS gsﬁ@/sﬁmnﬂﬁrﬂ § 8ol eR, M8 S g Rth- 85 DA 1-

t enper at f ne hour_and was t hen concentrated
under o= plidige ford the title compound.

LC M5 436 stirfelisdlutid oEkeMrbducl @8.0MBg @. N5 mmol) from Step B in 0.75
mL of ethylene glycol dimethyl ether and 0.75 mL of water was added 62.0 mg (0.13 mmol) of
(35)-1-[(28,35)-2-[(tert-butoxycarbonyl)amino]-3-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDphenyl]-1-oxobutanyl]-3-fluoropyrrolidine from Example 10, Step B, 1,1’-

bis(diphenylphosphino)ferrocene palladium(II) chloride

(21.0 mg, 0.26 mmol) and potassium phosphate (83 mg, 0.39 mmol). The reaction mixture was
heated at 90 °C for 16 h, and then allowed to cool to room temperature. The mixture was diluted
with ethyl acetate, and the solution was washed sequentially with water and saturated aqueous
brine, dried (magnesium sulfate), and concentrated under reduced pressure in vacuo to yield the
crude coupled product, which was purified by preparative thin layer chromatography (silica gel,
5% methanol/dichloromethane eluant). The resultant product was dissolved in 1 mL of
dichloromethane and was treated with 1 mL of trifluoroacetic acid. The reaction was stirred at
room temperature for 1 h, and was then concentrated under reduced pressure. The residue was
purified by preparative thin layer chromatography (silica gel, 10% methanol/1% ammonium
hydroxide/dichloromethane eluant) to afford the title compound. LC/MS 368.2 (M+1).
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NH2 CF3CO2H F  NHSO2CF3
(3S)-1-[(2S,39)-2-Anino-3-[3' -
wa@ taonjoddowmr onet hyl ) sul fonyl | am nol - 1, 1' - bi phenpdF/4s2003/634924
1- oxobutanyl|l-3-fluoropyrrolidine, trifluoroacetic
acid salt 15 Step A
3-1odo- phenyl -trifl uoronet hyl sul fonam de To a sol ution
of 3-iodoaniline (0.36 nL, 3.0 mmol) in 15 nL of
di chl oronet hane was added trifluoroacetic anhydride
(1.00 m., 6.0 mml) dropgxa®pi®yr2dine (1.21 nL, 15.0
mmol ) was added, and the resultant clear solution was
stirred at roomtenperat ur eHmr h. The reaction
m xture was filtered, and the\F?%?r@te was
concentrated under reduced The 20 residue
was di ssolved in ethyl ag NMCN~ when 1IN
aqueous sodi um hydr oxi de tio 10 was added.
Ryt en dfature For mn, the two
The orag phasg was washed
with saturated ggdesdd brine,®dFskd:? nagne5|um
sul fate) and concentrated. The crude product was

35)-ElRY PSR ap e RN ECEmaie | by b Fex oepingt->

ﬂuonpymdmmneasﬂaxombuchaﬁsablI 25 Step B:

3S) -
“Ezbéar bon l-1,3, 2-

di oxabadpabPdhs Q]_19|11)|1p5p]é@§|4+brq)m001nnanuc acid dissolved in anhydrous
dichlor&iﬁ@thb!ﬁ@qﬁﬁb hnﬁ%ﬁds%ﬁﬂaﬁubmbg digh @sd\rrﬁﬁulf KB (813 &, 150 mmol),

har ged

N,O- (%rggﬁ%y gglta%e ktg/%lr((cthgr{de (14.6g, 150 m}nol) and N,N’-diisopropylethylamine
(23 mhulij)(lyxﬁaﬁ)b QAfydr)serfinpodt r@orh denifcparoRTeNY4 ) -the aohot aﬁ%dncentrated

ben Sy LU BPRIED A ks ST OSSR b e

extracprst \alglg t}mq:ﬁ mﬂematmr@msbﬂ dg:thyl 6thei\e26Q4di0 $B249 combined and washed
sequeﬁ’@fy%t?}p%% ﬁéﬁ%ﬁlogg: 3cifb ([%T?Jer i g@a‘%us soch 1carl?T(n|a e)solutlon and

osp in ene pa
Satura&ﬁh aélP?QPé e §HmLgadtge Thaweganic nhawewmhe@ drigdsyed enagagsium

sulfaté(lflteVsls aﬁﬂ@l@goraﬂﬂdn tvb@wt tdRIvBR WhRRL dnkiab ada Wstdus oil that was
S e e
and thpaesuitentonkdiohetasesoledad €718 %hdl“cetlﬁwsloh&ﬁfht\aﬁseadda'@so mL of
Hwﬂ“m?é%%ﬁﬁF%@%n? g§6%ﬁgoﬁﬁﬁb nmgw?%ﬁ aceF%?e @&%W%gﬁganowedu)
warmglepdy Wa@, F@QVW 1t In ‘Eha Immtl@dwa@rthmﬂequendrqdedre(fW&gweh water and 5%
aqueoﬁyhicﬁg&)loﬁcﬂgn@ @l@@)‘ﬂﬁt E@Jh§ thetRdBEent 8RHSGS %nﬁ’iv%stﬁéjfe?raﬂﬁrofuran The

rsul G PR PR G it g0 3L arisB b b ciher he organc phase
combeéhiad whlted 3euegtiatli whh 56 mtdrevh)oricadefd @ﬁﬁﬁtédft@ug&ﬁelsb&dm

blcarbgg%g gﬁltu‘_%? 3 §%gf§§)t%§t%t§q;\180 %%}6& mi)eac%l) p[‘he organic phase was then
dried ¢verinfdgoemansuliyte) fSlidréd ayd bvaporatal imbatio toi ypélenl vischBs oil. The crude
materﬂﬂ Wa% flg%lra gg@g%&? gﬂﬂg%ﬁh ﬁ'g(yp%géﬂﬁl}/}r &0h Bk e system (silica gel, 0 to 15%
ethyl acetate/hexanes gradient) to give the title compound as pale yellow crystalline solid.
LC/MS 225.0 (M+1), 227.0 (M+3).
Step B: (25.3E)-4-(4-Bromophenyl)-3-buten-2-ol

To 5.55 g (24.7 mmol) of the ketone from Step A dissolved in 100 mL of toluene
was added 3.7 mL (3.7 mmol, 1M in toluene) of (R)-2-methyl-CBS-oxazaborolidine catalyst and
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To a stirred solution of the product (70.2 ng, 0.2
mol) fromStep Ain 0.75 nL of ethylene glycol
waleomeoiBplo et her and 0. 75 nlL of water was addedP@lUS2003)034924
(0.10 mol ) of the product from Step B, _
1, 1" - bi s(di phenyl phosphi no) ferrocene pal | adi un(H)
chloride (16.4 ng, 0.02 nmmol) and pot assi um phosphat e
(63.6 ng, 0.3 mml ). The reaction m xture was heated
at 15 90 C for 16 h. After cooling to room
the repid iApe mé tureeyast stigrertiak trabientwasperiatund fd 18irhin. qgrhyﬂlixture was cooled to -
0 [ M sa ated a u X
T e Ly TP BRI ink i i B 5 R Bopwise over
30 mighigeofbtenine peditign thel slunpigre stited st 783Cepr 6Mchin while slowly turning

homogeEeas!t Tiad fAuttbIAeLs heHMERA PLESSHLE a&c?ti&iljaq |4q101i1¥§e(reaction time
. crud ule)d.%ﬂct,v\hlchvvaspurlle b% ) _
Vaﬂesp“fr B gr%{) 1?‘5%3 t‘ﬁﬁw éfé\fea&qﬁlrcemeé@ fisprpearasre picyarting mpterial. Next,
the reagt@hatietiat lwa? H)hcljtea ke thr Rﬁ)lﬂ(]L aﬂtvgfé@hlﬂgi %@ égJuﬁogM%l rrilzlmﬁé was extracted
with 1% (B8RP B ERr g b00s be srbia Ty 6F tarthmbinesband
washeprith twith €0Gsondi fargonsprfdo Na()bﬁsqued@lsglﬂhlg\'/cgd ::rxi{@ 160 I for@dns of 5%
: . . th. Q. of . .
i e T T e —
sulfate.dHiserda et €' aperateshs e 1o idké thesiudsny axyesslide b ecide material was
then pﬂ@fl?:@ b% g%sﬂpftﬁ?%%%%tdﬁllﬂla Oﬁv’ﬁ%h?(g %@e Efs@eenr? Estl?%aﬁ%éil%gotz\g)%ge&%d
acetattfogtishy Bocaaene (i Lol $06 srmccristalbresie Wisdompound was
recrystaigedun tiexdn€d Syidid4h@alcditol hs cAbrlEsXARLlEs DM 19 MR ester

(BRh~Ls ]}f S3-f4- (11 2
D S Pt O FHAR 1 Gabutan 113
Step G| yor oplS%2B13-(4Bremephenyil-Bethplgmp22-hydMagienop ri di ne

- 63 vooggggdagﬁg,glyggguzoos/ 034924 A mixture of
2-chlo 0-3- odopyrirdine (1.918 g, 8.01 mmol ), o
anhydr 5G4 razimeD of fresgranel fongsemRiyobkd ipyidions

dichlof@fetithre (3@8 migrwadidasd EBT! (03 of 010 héhol), HAER(16502b Rinol), N-(rerr-

{. ture, the r 1L.on mxture was
oo OGP B Sk oS o oy
After pay themiisted woetareentraed irldodi inet Wizin 20@nd. dﬂﬂo&ma&g@u&s hydrochloric
. ' - 0X | ' or | er S
i SN BRSTL S8 SO0 TR 0L AR o o
organigphases certhiied apd weshpdsequenrially with ftrehwiaschiorid acidytsatdrated aqueous
sodiuibidarite%@neRitioa hdl A 4t6S b eBi bIﬂ{es;i g(? gﬁ,ta%agh)[(‘?;ﬂ}eeorganic phase was

e A R L)oo 0 s A e

as a vistep oB: Thelcodis rhdter?al 4vdsipusizied by Aash akdisitosiaPRy on a Biotage® system

(silica gel, O to 20% ethyl acetate/hexanes gradient) to give the title compound as a colorless

crystalline solid. LC/MS 328.1 (M-Bu+1), 330.1 (M- rBu+3).

Step D: Methyl (35)-4-Bromo-N-(fert-butoxycarbonyl)-B-[(LE)-prop-l-enyl]-L-
phenylalaninate

The ester from Step C (18.1 g, 47 mmol) in anhydrous tetrahydrofuran (50 mL)
was added via cannula to 105 mL (105 mmol, 1M in tetrahydrofuran) of lithium
hexamethyldisilazide solution precooled to —78 °C. After stirrin g for 10 min at that temperature,
55 mL of zinc chloride solution (55 mmol, 1M in diethyl ether) was added at —78 °C. The
resultant mixture was stirred at —78 °C for 5 h then allowed to warm slowly to room temperature

over 3 h. After stirring an additional 2 h at room temperature, the mixture was quenched with
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A m xture of the product (2.0 g, 8.51nmmol) from Step A
above in triethyl 10 orthoformate (100nL) was war ned
wa@eooneidowx for 18 h. After cooling to room t enpEr/as2008034924

the reaction mxture was concentrated under reduced
pressure. The residue was dissolved in 250 nL of
di chl or onet hane and was filtered through a pad of
silica gel. The pad was washed with 20%
met hanol / di chl oromet hane to elute the conpound from

water ppd S % hidgeshipsic acah(d 00 milsedch). t Flat resudast mmm:eemsrtﬁémm@ted with

three @U(Mﬂlﬁ%ﬁm%}ﬁ df Q)ﬁ(@l 5ceegzlt %94 eéxggn &ghgsle‘sj ?(l)égt;lﬁl?? (gwamqfi S¢fluentially

f h es for
with %gy‘i‘ ?hq%‘g? %ﬁae S'Faléatﬁqi Pquegusesofiian bmmb@naueabmﬁoﬁ cnbahifirated

aqueo\mbmmr@(,ZOQM YRE). tﬁ%‘orgﬁjﬁﬂ: f&ad vs)’éﬂs ttlrén%%g:'dtdvg %nd?%l)l(l%f §%

econd crop product

filterel oyl evaz?qr%aa Vsl i yels ta? Prta il p 4 éelbb‘rrﬁmun dGRIR384.1
(M+1}3 éB@ 1ye3pwWIio lciutle rhABéAVD w4 @isolt 8 ) SOBUAR of1:1 diethyl ether/methanol

and ccfo%ﬁ)tob OEZ( Zﬁ‘lrgé}]yl% p\ﬁ‘gjﬁz?r_nlg’[hgne s{)Eutlon (% }anI 61%(()) m%cﬁ 2M in hexanes)

yridin
was a@ﬁ@é E}‘EP@F}‘?W ugilfal ygbpwpptar pkisthiade AR W'E@mal Stbirbé18 @emperature, the

solutisiOl &4 éti@ﬁd@tﬁ aﬁ&%oﬁﬁlw Qllie'ﬁl(ﬁ%ﬁcé%tﬂ%’d i3 vac&x 91){ c%:trﬂgf:nal was

Q ene col
punfleirpdf)f&fsbg W@%qgrmmn a/\%@tagg@@dst@z (eiliny g¢100 181 Ffrethyl of

acetatd/BSpnds frad&nt3 &) %1126 [HettRTetcobipoBXY 524 &98&1&3% A Rl Aok d(%/l

1, 3, 2- di oxabor ol an-
BOOH)4¥%(ﬁ%&%% % 0xobutanyl] 3- fluoropyrrolldlne from
arr‘pl Methy] (St M- 2-W(iett-butoxycarbonylamino]-3-(4'-fluoro- 1,1'-biphenyl-4-

ﬂg &% %gh ferrocene palladiun{IT) chloride
gésggi Lt InO)Azand pot assi um phosphate (83

0. B2 ﬁﬁ*ﬂﬁ?(} solatie afékecpriodwet fiioxt Step TS5 ghifad eEhd) in9® ml. of
toluen@arfcm’ miboflBis @ ohg‘ %Hl@hlc%gatég 1988111 (1t4om{rg)f)rq'¢§ Added 4-

rature. ture was difut
uoropRIPROEnIERi0 (he Sdurmen aﬁééet%ﬁéﬁhw&m@mhlm)pa}llawm(o) Qe
1.7 mmp). eThean&dctmtmzts&‘teeﬁd&q WS for R0 'hrt%f%rg AR &B%gg? gdc%ﬁg)cemperature
and dilBit AP 00 ALK AR Tht Bl Bt Beh s e oy tdtiee 150-mL
portionsof idfeithsd etjlyr phegrgaat ipliaset bémbihay e[fd Wh&th@ﬂ@& h@zﬂm’wnh 5%
hydrocﬁlﬂnk:'&ﬁ %umteﬁgﬁéefug%&hﬁﬁ%déag%%qm hon al}ﬂ?sagl.frated aglueous brine

t
(100 mly B, ek Haorimne vita hon deiag euer\magmes;umsuﬁﬁte filtered, and

evaporhted 7 mua&@?kkﬁh@@fﬂe mTaJ?&la'I 5@& Ws@cghs‘l’%\%lﬁ ﬁg'}g'r?g%(%s?ﬁ%n% was purified

by flash S0 SRR o 5 Blar @ Vi (MBS GRled (b o] et bycanes
gradlerp} tozaveathp vide tchmpodu&yasra whvrsaivagy @miay K@/Ms 4:?4 9@4/1+1)10%
Step F:Tet haned 43 46-AnTrRDI; 4 b Qs dichl prpnet hane 1)-4-
| pivivis :
( Nﬁi?woom 043940 PCT/ US2003/ 034924 EXANPLE

12 HOBQsolMkdrof the product from Step E (3.55 g, 8.9 mmol) in 250 mL of 3:1:1
tetrahydrofuran/methanol/1N aqueous lithium hydroxide solution (50 mL, 50 mmol) was stirred

at room temperature for 15 h then concentrated and acidified with 200 mL of 10% aqueous
hydrochloric acid. The resultant mixture was then extracted with three 150-mL portions of ethyl
acetate, the organic phases combined and washed sequentially with 5% hydrochloric acid and
saturated aqueous brine (100 mL each). The organic phase was dried over magnesium sulfate,
filtered, and evaporated in vacuo to yield the acid as a colorless foamy solid that was used
without further purification. LC/MS 385.2 (M+1).
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CF3CO2H F F (39)-1-[(2S,3
S) - 2- Am no- 3- car boxy- 3- (4' -fluoro-1, 1' - bi phenyl - 4-yl) -
wa2axomospanyl ] - 3- fluoropyrrolidine, trifl uorpPelEs1003/034924
acid salt 5 Step A
trans- 4- (4- Bronophenyl ) - 3-buten-2-one To 25.0 g (110
mmol ) of 4-bronoci nnam ¢ acid di ssol ved i n anhydrous
di chl oronet hane (500 nlL) was added EDC (28.8 g, 150
nmol ), HOBT (20.3 g, ‘150 mmol ),
Step &; O di BHRIA @msmwtamBmOmanbeﬁhbmmam(«ldﬂlﬁ)r@,l 115Q>heny1 4-y1)-

mmol ) an o) Iethlamne (23 nL
nmol g ONEJA\M =2l errperaturefor 24h

the redeti-bhewadd Uomiénf thateid fadn SteprF dikdolitegidn vmrﬁ;hlrékﬁo
dlchl(ﬂjem%{hallrtgmqﬂﬁpx%?s MQ& Ef)'(‘i @rjélcf_{, éycd ﬁ]moy %{Q)F?fnkd 1cg,,t7| %H—gnol) (35)-

ture was extracte

3- ﬂu%PPBHTCédeW hy@lfq?@}orldp K& bngah? @Wéé@i‘]\@b ndnsnpt@palntihylamme (1.1 mL,

7.0 m\nﬁﬁj‘l eAlfterSEgieor a8 h)éé Wohhtte):ilxﬁ)ée@agdgﬁ ;t%lg piag?%rﬁr%ﬁhx@’weg concentrated
sSodl um. DI C

o A S e e parate SAITER, o e

extragibhweth wWase 1 Smldsdiracnsofethyiragies, Ithéfbrg‘émbfpﬂb@s combined and washed

sequeﬁhglbp\;vﬁg S%alé}%gcgc\élﬁcg%oal% (F ?ﬁu{ate\éa%ﬂgg}s%g "\‘/ﬁlf:?fga?ate soqutlon and
saturategh aqmepusguinef(l @amiLavach)T I hetvirgandd phasewas thee driddOverlmaesium

sulfatd, rm)zé‘ilécp Yfd E@prﬁﬁ‘é’djﬁzqfayﬁ% hylém thel fad HdkibARL \g%og%&%r_]The crude

cool.ed 10 _-7 sol ution was adde
materfg] Was g PheY ﬂ%%l.%ﬁqra%te%mﬂw uBBiqias® system Gilghaehito 40% ethyl

acetatefheanes giddeens)ttb rg[\&dhemlﬁé ctsrﬁpma a8 |a|c©MIés§ ssa)hd\/\@mMs 471 3 (M+1).
Ste I§]ov\,{y p 1’ xt e .\Was nq_ece
2R Caref u F 7 SEHHDF =k

(100 wbluh&nﬂ% vhdmmmnﬂnétfhmmw/rmhﬂnme t he

hyd
éitizcﬁf PR 1 8% Sop R o AE o hith Sl gisatrop 11
methanpedishlonmethaisdd s mLo orep preedd avidh Qm{gﬁeﬁ)rélemmemn @doue,d to 78 °C.
0zonmbba%1mmf&@hltm ddhutfsnl Fhiil 8 ?Ewrmee&%}f‘@é&ousédb@% %88 then

icarb sol ut i nd saturated a
oxyeh R heAD e FBigt witte SHasdoussimend g e Diokp sulfide (2 miL,
excesx‘b&g&s@sldednaﬁd H‘fea’emltaf}i ﬂntx@dile Gyas ANdwey aP@iai fRobm YA éiﬁture and

sined By SRS O Bl TS, SEU MBS v, LE8, oo o
ethyl Q@tqtep than g@phed@egx@nﬂﬁ% FhStnkydrachdorit afidtexmmesd aqueous sodium

blcar‘t%hﬁtg'tsgl'ﬁhl))rrl] tea‘i’hgght\é?atéch%c}ebﬁs él%qg@ %@a)cﬁ)c‘ 2’@%' cg‘g%rﬁég ase was dried
over Iag SSle sc; Steg%tergd and Bymzﬁﬁé marugigyjeldithocmyte Megycb5 The crude

aldehgle( &diiin @imdyogeh ph hktet(memgrpm §Ir§6]) /éoélmﬁﬁmaiﬁé (58@) mg, 6.4

mmolf 38 onftisn® ke S S wibads byt arg {oanfegerature for

h in 5@md- of£ B 5 rapcb B0/ Pt &R en STTEAIBREOD ITHKEAEAMI @ was diluted with 50
mL OF ﬁ%@ la{i&e%ﬂé h%%% b&c X\ﬁé aftd é)[ﬂ:a%%d%%iéhg&?ég%q%ﬁ%ﬁ{o%ts 'OF Ethyl acetate.

e mxture wa
The orgamc phases were combined and washed sequentially with 5% hydrochloric acid and

saturated aqueous brine (50 mL each), dried over magnesium sulfate, filtered, and evaporated in

vacuo 1o yield the crude material as a colorless crystalline solid. The crude material was purified

by HPLC (YMC Pro-C18 column, gradient elution, 30 to 95% acetonitrile/water with 0.1%

TFA) to afford the title compound as a colorless crystalline solid. LC/MS 475.2 (M+1).

Step I (35)-1-(25,35)-2-Amino-3-carboxy-3-(4'-fluoro-1.1"-biphenyl-4-y1)-1-
oxopropanyl]-3-fluoropyrrolidine, trifluoroacetic acid salt
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20

78 Cand 4.0 nL (37.1 mmol ) of catechol borane in 30 nL
of toluene was added dropwi se over 30 mnutes. After
W0 b@sadidid i on, the slurry was stirred at -78 (PEDUSHB03/034924
mn while slowWy turning honbgeneous. The sol ution
was then stirred at -78 C an additional 4 hours
(reaction tinme 5 varies from 4-24 hours) until TLC
reveal ed conpl ete di sappearance of starting naterial.
Next, the reaction mxture was diluted with 100 niL of

wat er dhd atiiéroneSteb tH(HS rnfg >0t 1T RnWRSw 2% diEdGle8Gnto WOt of 1:1

t f t Th '
o 88, B L B Bl AT
matqubwm pursfiagk bylreier B@p}dsaﬁﬁé@ﬁ( MGIRtbiCG118, colummn, keAdidnt elution, 10 to
90% dé%hitﬁf?:ﬁvﬁ% \51%1 0 Hl%j‘fg&? Hftdrd ﬂ%’ fhes c%lm(uytrohgcﬁ] as a ccﬁorm‘ss crystalline

portions of satura ueous ed
solid. fefef &% B (it -+l £ at e, flltered and evaporated in
vacuo to yield the crudq;mgxﬂqﬁptjd. The crude
material was then purified by TTash chromat ography on
a Biotage(r) system (silica g@i 0 to 20% et hyl
acet at e/ hexanes gradi ent) to ive the al cohol as a
colorless crystalline solj gmpound was
recrystallized i n hexanes to yizel d Hhe al cohol as
colorless crystals (96% ee bshet er analysis).
LC/ MS 209.0 (M H20+1), 2 (M o+3§i> Step C
(IS, 2E) - 3- (4- Br onoph= ret hyNlids o enyl N-(tert-

e To 12.6 ¢ (55mm|) of the
al cohol from Step sol vecb(l;[gs(a(n dr olis
di chl or omet hane "(300 nmL.) was added EDC (23 g, 120
mrol ), HOBT (16 g, 120 nmol ), N-(tert-
M@&@&ﬁ@n@)@imﬁzth‘rlanfnzﬂzalbomilgﬂ—(m’rfhlo}oarldbmhenvl 4-yl)-1-

OXOT-’T‘NMNVH%' ﬂ&&BﬁC Widﬁ{ YA ey 120 mmol ). 20

m xture was concenttated and dil ut ed

vv| t h 2769 ZWW(Oﬁ@%@qD@é@)ﬁyH?—S)éﬁ] i (tort-huiodycaftrmyl)amino]-3-
carboXye S HfRidko- ﬂnlxbllﬂhﬁl})‘l\@‘;}?%] n&Ro fgﬁrﬁﬁr‘]t ?@’lu&otpg Bl?([&@frg%%)mmple 12,

e LB i e S A . s B3 Bk 5 ol

HOBTa@ildng, 66 minasle dlrﬁahﬁ@m&e (eadhum S’hﬁﬁcﬁle DAl en &Rhbfdr&fran) and

N,N’ ﬁﬁggr%g&/a{@ d g@é Prpééoggtgtaﬂ%ﬁg ratpgrlgetem{)e%ature for 48 h,
the reafCtlDlu sagdilutad dllféa\,?@ﬁonlat)fecthylmcemmhm washgi eéqilehtl‘la?.lmlud &%
hyd

y :ﬁdﬂa‘%r?f é&d Sgt%lra‘ff‘ecd ugbl?lsr g@%lfgrg y A %c;lgtq q?cﬁ garu(raged aqueous brine
(50 y%qhénF ¢ gliaame&hg@ was(ylried Ozel%légrlwlluna@éﬁam élterestoandsvaporated in
vacuo @ galeldané hmide a@la\/;@llbmo&hthﬁs ﬁﬁféﬁ@ms &8s AveRQh@IIOGRE of 1:1

tnfluO{ogXS%‘)aamAéii ]b O| I ﬁ%}éﬂ‘?ﬁg{s tlrreg for 68 %ltn %lr'llél'- Ithen C%I?centrated The crude

materi gl 88) putl-de(h)lyﬂ{Rll:C( CEMIC Prot©/eathnprhdieft3it{dnE) 0 fr s | -

e ester fron1 C . :
aceton Héé/\tva Qg@r}% %;’%? 'ﬁ&%ffq r?/ eotl]'l-z ccomp élﬁy & 8PEIF gﬁﬁ)?\% ﬁryﬁ,@jhne solid.
LC/M{492-4 &g@d Jvia cannula to 105 nL (105 mol, 1Min

tetrahydrofuran) of Iithium hexanethyldisilazide

solution precooled to -78 T. After stirring for 10 mn
at that tenperature, 55 nL of zinc chloride solution
(55 mol, 1IMin diethyl ether) was added at -78 T. The
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resultant m xture was stirred at -78 Cfor 5 h then
allowed to warmslowy to roomtenperature 35 over 3
Whm200804310 stirring an additional 2 h at room PCT/US2003/034924

tenperature, the m xture was quenched with -66 WO

2004/ 043940 PCT/ US2003/ 034924 water and 5%

hydrochloric acid (100 nL each). The resultant m xture

was then extracted with three 300-nlL portions of

ethyl acetate, the organi c phases conbi ned and washed

sequentially wth 5% hyBXaMPICE i4€ aci d, saturated

aqueous sodi um bi carbonate sol ution, and saturated

aqueous brine (200 nL each). M&e organi c phase was

then dried over magnesi um sul at 5 filtered, and

evaporated in vacuo to yi #al th&écr@de material as a

yellow foam LC/ Ms 384.1 (l\/H-l); 384.1 (M+3). This

crude material was dissolx i Y 1: 1 diethyl

et her/ met hanol and cool l i

TrlrrethyIS|IyId|\h~z|q - F 150 mol ,

2Min hexanes) was aded in portions until a yellow

col or persi st edNANeF war i ngHEL room t enper at ure,

the sol utlon was stirred an additional 8 h, then
1[5 Qﬁﬂhﬁ

puri
1-oxopropanyl

radi ent zstgx o i -
S 0 S RO AR
Vet hyl 4%%—@%‘1—? [ (tert-butoxycarbonyl ) ani nol - 3- (4'
fl uoroTd akohilmopkbéﬂy lg (2.8 yhiheld ohe@iyD B S@ A15r01hQ-19-(tert-
butox?l%aﬁ'l&fnm E’%bgﬁ% f;fn)ylrﬁ ;{?1 ql'llcltémgt%gﬂy SIE &19 étm)g)ag%g%mL of
tetrahydygfugen & m@dd@bﬂnwcmm@ﬂ_ 40Gvmmb] ()f mgesanad aieti20D mL (200 mmol) of
1N agfid¢diR rs@cﬂlhﬁﬂi&'dﬁ%&”éo@utﬁﬁ' dfh@%? paﬁg gnd J@g?g s}tlél%ﬂqfc alﬁ}bl.?nt temperature

f 3tetr str heny hi ne

or ‘hﬁ‘Bﬂij Feare |aaﬁ sWﬁl@d@l@aveaitu@nore@@drpr@@um To the aqueous

mixtuteedor elded zwmqv\elﬂyd&@:hnmct@m%@hﬁkﬁre \a&bde@ﬂalcﬂ%& §5th ethyl
re Wwa

The. resul tant m xt
scetard o A0 T B R EBe SSie B Bt BHUCOP itBPRy00 mL) then
dried eteneodiumbselfateghiltired, phd sescenmabi negican b Was ek carboxylic acid,
whichSERUEES Lathbkt fﬁ‘f'tl&)é} articiygr ochloric acid, saturated

aqueous sodi um onatée sol ution, and sat ur at ed
aqueou$hdphaye aC@m rpixee adth) 1861 é13@rrglaml)®f Bladiflusmpyrrolidine,

17.5 gt(m@mnﬂﬁdlp@t 9UBK, 2@@1&25('13@%&&81)‘ AR cﬁﬁsofnﬁig?@ ne and 300 mL of

SV T AR AT RN T R
tempecature rmaﬂ@gntangeyl fonlah. BEthtyHgQ(a’té (ISyB} &8 ﬁdﬂeﬂ laf@tH@ehixtfe was
washeh%lﬂ‘ng’(?/‘f")ﬁ b Q{éouggc%lﬁ‘ﬁle[{lceﬁr o(?,nla =5 ﬁ%gg)@ @Bﬁl%}]ﬁg\c{i@fﬁggc acid (2 x
400 m{jpnd brirgt @0 mML)( @8@8645)(1-112?1 BlfaetfilBu¢dand concentrated in vacuo to
afford Giad BRI A Ok hidh s Slﬁflfllé{%?lﬁ%/ éur% fopﬁdsgl}? ﬂ%” s)ubseg%lent seps. MS 375.1

M x§n0|c acid A solution o e pro rom
M+1B0ds 4" 89 mml) in 250 nL of

Step B: 1~[(2S,3S)—3—(4—Bromophenvl)—2—(tert~butoxvcarbonylamino)—3—
(dimethylaminocarbonyl)- 1 -oxopropanyl]-3,3-difluoropyrrolidine
A round bottom flask was charged with 1.5 L of water, and 80 g (374 mmol) of
sodium periodate was added. The mixture was stirred until homogeneous then 1.2 g (7.5 mmol)
of potassium permanganate was added to the mixture. To this dark purple solution was added
5.7 g (41.1 mmol) of potassium carbonate powder (~325 mesh) and 17.7 g (37.4 mmol) of the
-70 -
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t et rahydr of ur an/ met hanol / 1N aqueous 1ithi um hydr oxi de
solution (50 nL, 50 nmol) was stirred 30 at room
wo esrposture for 15 h then concentrated and acPdi/ibmd3/034924
with 200 nmL of 10% aqueous hydrochloric acid. The
resultant m xture was then extracted with three 150-nL
portions of ethyl acetate, the organic phases
conmbi ned and washed sequentially with 5% hydrochl oric
acid and saturated aqueous brine (100 ni each). The
produdtrigam Stepphase S0@siL deirenitaeobsolnbgn ektielrtacsioh fudik Rie was stirred at
% I 0 e the acid as.
ambich! e BE e RH0AT: PRASTRET o B Y SR bGP0 Bie
solutl(fru eciddiedpuit HV @@taoumhydmm@ﬁcs%d e100VRL), and the7 e¥acted with ethyl

acetatgg)flél@ff 20 ﬁ%fﬂ%@@%{r?ﬁ 8ractShiRe Fashed with brine (3 x 400 mL) and

S, 39)-2-f

the re%l,ltgla}rﬁ}qa)r gqahuﬂgﬂ wgs {hzfedz Qe\{reg é(pql;ltlr(])_l)ég}ﬁ?at@ fgﬂ%@@ pnch@ogp;ntrated in vacuo to
affordlh@?ﬁ‘)&b@%aé ﬁemhl w%salgsédi M@thé@e’g' pudiifiggioho 2. 11 gd( 5.49

nTo t.he aci rom Ste i ve r ous

di chl o?% NS A M5 RO b %ﬁ@%&&ﬁggyaﬁﬂ 0 mL of
DMF. ntbinL, (7#+HOBIMON) 09 B, - diifo@opwiethylam{rizS}7.4 sl (74.8 mmol) of 2N

[ I

d1metl§7l%1n%9 W@g@faglg qugg e ? yﬁ'ﬁ)ﬁ% & E[ﬁ w%?a n%?lelquczjad I%Tg[%llgc)%aﬂy to the
solutioay. { Bte Taadtiop mgtur@waa@leh sfred ¢ entpenperape for h2h. Ethyl acetate
(12Ly factien adaed%a iR M@&u&%%ﬁcﬁi ®fih oéwlacﬁhbb&gt S Filaarbonate

Q9 hy chloric acid resu
solutiqy G0 Tk HHGHEO B Do CH 2D Qe GUDr oD k), crid
over sodivet sojfhteafikdrad end &diﬁelﬁf@amnﬁzabﬁkaslaﬁqfft@ﬁm Betlagindhromatography

WI t h roch
using Y B5E G PMATG @ Sty N RSB e B g ggppcetae o
10% mseihanoyetbpll @q@@msdlbmti) aﬁm(dm@ ﬂuertulee;amppuna”hMSoatm{Mﬂ ~tert-butyl)

hase t :
Step (P! TS e!!gQSa,jn;% Qe(gé;’i Bt N

materl 4.5.9-talr G Y1y
purlflglqilubﬁbpf\,h@mn@hrorrat ography on a Biot age(r)

ot 2ot eht v GpSinind ok WSebliom T4 AT EER 0

of bis(@otacalato)dibdBn B £ 34 GMhpl) of B, &p H

bls(dllgh%%lgl]ro{p&gﬁ?fgé eé\ Lcﬂékﬁ&r%yﬁ%d%in(ﬂf) l(complexlwich diqglloromethane (1:1)),
11.2 gyit tﬂq@ﬁ}ql) of-ppiassinmpcoipico path Y9 mi3offdimethyhsuifosidedDMS@). Nitrogen
was th%ﬁ? Ib%til&{‘th%ug% tﬁ)el_ﬂmgtgrelfgr mh)théﬂc thE Iﬁ'ﬁx&'r@&rh@stfrgé?lrﬁt gh e@ under

glo ESI : met hanol | or onet hane
nirogeH r% e %5 Geed aarqbl?ﬁtﬁemﬁ@ﬁm@o headiltesed ﬂz@ueh asilica
gel pad)ﬂﬁﬂlﬁn%&mbt@d&b@&tﬁﬂ mugb The ssotio W@@Wuﬂieti hyith 1@ fortions of

brine, BHEp i Bl BB R Pl PR b Mt G pRUOT By fash

chromatggiaphy D nﬁlmge Hotifond® syseenm{silicdeh ﬂ@@sahylvmsta@ﬂdmaines to 100%
ethyl a%@t‘atettﬁ Qo?ﬁﬁ%ﬁﬂﬁetl{{)}l ?&reg &@ gt ggl AR YR thggl\j@{:éﬂl{)% O 496.3

nger ature and s itional
(M*’lf’@é ¥bn m xture was concentrated and diluted with 200
Step DL of liP@U)B'S)—QQ‘@ﬂlﬂfoeS tdgRiNBshask ﬁf‘itzﬁh' YAWiAA17Y05-

hydroc o.| C @ a} ur at ed aqueous_sod |um1

0% oprapany =331

] aydregh loride
mL eacﬁc) 9. ’>Ttge(16189ﬁmnbb qﬁh&&mm@mdﬂ fﬂoﬁﬂ%tep Cin 200 mL of
ethanol/toluene (1:1) was added 6.7 g (33.6 mmol) of 6-bromo[1,2,4]triazold[1,5-a]pyridine
(Intermediate 18), 2.9 g (3.6 mmol) of [1,1°-bis(diphenylphosphino)
ferrocene]dichloropalladium(Il) (complex with dichloromethane,1:1), and 42 mL (84 mmol) of
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over magnesium sul fate, filtered, and evaporated in
vacuo to yield the crude al dehyde. The crude 25
w@baaelyite) sodi um di hydr ogen phosphate (439 ngpPCBUSB03/034924

mml ), sodiumchlorite (580 ng, 6.4 mol), and

i sobutyl ene (4.25 nL, 8.5 nmmol, 2Min THF) were

stirred at roomtenperature for 8 hin 50 nL of 4:1
tert-butanol/water then concentrated. The crude

m xture was diluted with 50 nlL of 5% aqueous

2N aqiiseis esdih@rcafboast dolation.eXhe atttsh mixtlive s 8trrdSB-90L°C under nitrogen

for 1200 i<t oGSyt EGdiie: ATy EaRigs S0 Afig e
mixtugecind tlanokgddc phisevatsedhsheliequsntiatly math(GHV atiuesas bydium bicarbonate
solutuSH én%dorﬁl\ee&%em? ?dé*ﬁﬁ?ﬁ%ﬁfﬂt@gﬂteréd éﬁdet,r Flgentﬁﬂeq 7Y aith%q;rude

vacub teria col orl ess

maten@} yes mnfiqdéaysrevqrw phipeHELGdw kileprep® RAS pisian (egmap Cs 16

mlcrogséctgéa&%{\%lt%n}) agz%garc@t@hi;ﬁgﬁl W ﬁi%}ﬁ%‘t}?ﬂ 4 %t'ZT P‘A% g‘hfgo'%? thﬂecb of I%(Qi product.
| i W (] 0 or
conpouhBe aR0Vg TIgMAGdiglE &/ag F}V’gtdéﬁSPf‘%@ Ingdy |1 qrixfuEp 1&i7].9r(§nethane

and TEMtskirredSbEF0 tnin at room temperature then concentrated in vacuo. The product was

punfl%ﬁb%ﬁeﬁe{gééﬁ)a’saal’ % @1"5 ggoprepér R)%)@ S}’7J’ste(n‘11' (Kltolrﬁ!a%{l% 116 micron, gradient

elutiony(9p tohth prdtoBitrilkmautaspyithr @ Il YodTIrve) toraffordidie paedict es bR 4 salt. This
salt w?sa‘éhEn dﬁ?olvg %ﬁélo Qg@ﬁg a&’u@[fuy%%c% %&ﬁ&f'to Jine v?é:édéhtlon of 2N

romsS di'ssol ved into
aqueowqﬁﬂurm carbpmte P@é?%céft?rc%r@fﬁ %:ﬁhe ﬁﬂléﬁoé}?rﬁtuﬁé‘f?ew%é

chlordFbini: [s@ﬁroﬁ)@ﬂiol €9 xr500 rﬁ]%eﬂle(‘c@ﬂfbﬁfeﬂroaga@ﬂ: laSFdEirS wefdiilgshed once with brine,
then cg?% %Eérgsoélxéﬁ@rzﬂﬁ%teg il Ztafegﬁ%/ld rgslé/&ee%%%teg ibvoicgo g”gg }es%%nt amine was then
dissolaekinalictlorohethaat end 90 til. & 2Whjidedgentahlaideon dtheheas added to the
solutlgﬁ; ”ngwg ﬁ’é}%ﬁl{}gﬁéﬁg golﬁf\%ﬁ‘ tal k)(ﬁ)%mf\%&aglffngd ﬁH%lgEomBound asa
Whlte/hy@l;gl@@dp $dts) The- qo(’rg)gu@(i\;)vagflmhpﬁpumﬁqgl, hygpﬁyptalhzatlon (ethanol/ether)
then 1§PHNCA860 AOY] \)/atér/ A tonlitkitO0:6b, 100 RILPREAYdrd tHe title compound. MS

143 235P0) LS Nyt 6CBOR 6 S o0e L T HOLOPES Y s 85! = 0.4, 16
Hz, 1EBS) .87 (d,(1299.3$1z 2-H)( v 864(d ot 8y, Y ISRadd o} 825 1.6 Hz, 2 H),.

69 GRLPSTa S e o g i KRBT b b0/ 528 ARG .06 s,

H),2.94 (d, J=1.1 Hz, 3 H), 2.69-45 (m, 2 H).

EXAMPLE 15

L2

oCF,CO,H ©

NH,

1-[(25.35)-2-Amino-3-(dimethylaminocarbonyl)-3-(4-[ 1.2 4]triazolo[ 1,5-alpyridin-7-ylphenyl)-
1-oxopropanyl]-3,3-difluoropyrrolidine, trifluoroacetic acid salt '
A mixture of the intermediate from Example 14, Step C (48 mg, 0.090 mmol),
Intermediate 19 (48 mg, 0.18 mmol) and tetrakis(triphenylphosphine)palladium(0) (12 mg) in 1.2
mL of dimethoxyethane, 0.30 mL of ethanol and 0.30 mL of 2M aqueous sodium carbonate
-T2 -
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Step H di ssolved in anhydrous dichl oronmet hane (10 niL)
was added EDC (116 ng, 0.6 mmol ), HOBT. (81 ny, 0.6
wormi/p439do met hyl am ne (0.4 ni, 0.8 mol, 2.0 MCTIUS2003/034924
tetrahydrofuran) and N, N -diisopropylethyl am ne
(0.091 nL, 0.6 mmol ). After stirring at room
tenperature for 48 h, 15 the reaction was diluted with
200 nmL of ethyl acetate then washed sequentially with
5% hydrochloric acid, saturated aqueous sodi um
solutin was Wemaddeat S 1°Ctuindby a Ao gemittogplete faueou STHérrinlSlﬁlre (;v%@ cooled to

oo BB DU USRS 8 TR ot e
filtratg Was egficertraied endge fadoged Iarassure]'hmctthnmsaiuea/i/asvmmfled by preparative thin
layer @Hr&%@ﬂo gh (‘EMQMH- 1911 d1ich’|101toH Itﬁ #19 rl@zoca%ﬁﬁlgmum dhydﬁomde in

and 0 mn and-then

aci d | or omst ane tirre
methaealnf‘éw Fiaiord Th R peeicciobiniammerioth vhish Wasrdigsobygd by4 mL of
dlchldrlah@héﬁél\éadﬁfe@te@ wlith T ﬁinksmﬁﬂ%l@ﬂée%e tacil WAL Bne hGurl ¢

¢ % {P} ig /vvater WItH 1%TF§}‘ oaffordthetlt
emperiSniif o CEes Wty e gifet A sEeam of Riraggn,iand the tesiges was
triturat@2yith @dytether to 68orMh@ Ol ERA40 aPETWHIHISHINBEA IS 243 .2 (M+1). 500

M, Cé; b st TRt AL OB, D Py 1 Y g1 7= 52
Hz, 2121) t7r4|06( ) 4.20- -4180y(r, Hhﬁ@ﬁffh@ﬁémyliﬁ) 2198600 Y1 358, 2.55 (1m,
2H). 3-di fluoropyrrolidine hydrochloride 5 Step A

1-[(2S, 3S, 4E) - 3- (4- Bronophenyl ) - 2- (tert - but oxycar bonyl

am no) hex-4-enoyl | -3 3- difluoropyrrolidine To a

solution of 25 g (62. 8 EMWAMPE et hyl

((3S)-4-bronp-N-(tert-

but oxycar bonyl ) - (3-[ (1E) - promd - enyl ] - L- phenyl al ani nat

e (Exanple 12, Step D) in GOQIm_ f tetrahydrofuran

(THF) was added in succesWliedn rd; of met hanol and

200 nmL (200 nmol) of 10 IN aqueous $odi um hydr oxi de

solution. The reaction mgx d at anbi ent

tenperature for 3 n t e nmethanol and THE

were renoved un f esstilde B aqueous

m xture was adqed 1250 of I N hydrochl otic acid and

the m xture was ed wi t4CRIGHIH acEt ate (3 x 300

mL). The conbi ned organic extracts were washed with

1-[( ZS@'SJ)—QSA&%%—@&i)ne‘ﬁ@?ﬁninocarbonvl)—’a’—(4—pyrazolo[1 S-alpyrimidin-5-ylphenyl)-1-

oxopropanyl]-3,3-difluoropyrrolidine, trifluoroacetic acid salt

Reaction of the intermediate from Example 14, Step C (48 mg, 0.090 mmol) with
Intermediate 20 (38 mg, 0.25 mmol) and tetrakis(triphenylphosphine)palladium(0) was carried
out as described for the preparation of Example 15. The intermediate was purified by preparative
thin layer chromatography (1 mm silica; 6% methanol in dichloromethane eluant), and
deprotection with trifluoroacetic acid was performed as described in Example 15 to afford the
title compound as a white solid. MS 443.2 (M+1).

-73 -



10

15

20

25

dried over sodiumsulfate, filtered, and concentrated
in vacuo to afford the carboxylic acid, 15 which was

wais@d/oydosdhout further purification. The above BCT/USWa%034924
mxed with 18.6 g (130 mml ) of
3,3-difluoropyrrolidine, 17.5 g (130 nmol) of HOBt,
22.8 nL (130 nmmol ) of N, N-diisopropyl et hyl am ne and
300 mL of DMF. 25 g (130 mmol ) of EDC was then added,
and the solution was stirred at anmbient tenperature
under nitrogen for 12 h. EEAMPILR¢etate (1.5 L) was
added and the m xture was 20 washed with 0.5N aqueous
sodi um bi carbonate sol ution (ex 400 niL), IN
hydrochloric acid (2 x 400 rﬁ.}) a@d brine (400 nli),
dried over sodium sul fate, H1 It\éedoand concentr at ed
in vacuo to afford the title conpolnd, which was

sufficiently pure for us mt steps. M5
-2-(t®H2-b ycar bonyl am

375.1 (M +1-Boc). Step

1-[(2S, 39) - 3- (4I‘BF|IQ

no) - 3- 25 (di rreghy am rjocar bonyl ) - 1- oxopropanyl | - 3
3-di f1 uor opyr r olN=i r oundeQ&EECOH! | asFo was char ged

with 1.5 L of water, and 80 g (374 mml) of sodium
1- 2@?5'23@%1%- : i

QBN Ardafluoroprolidingy trifluoroasetid agidisadt To this dark
Step @ur pl e 19mmkaﬂd B 4@ EE8htoRycArbBn {14rhink) B8 1-0x0-3-[4- -
pot assi zm c%rgﬂndaé & go;t/)\de[oic iinﬂeﬁ%) S 10/)81( g L (.4’.4’5’5
(37. 4 ethy- - propanyl|-3,3-difldoropyrrolidine
PCT/ US200:8h0 B48&4 ﬂap]t odsl ﬁltaréddamt}Sﬂ SIL éf wated ab®80 (374 mmol) of
sodluﬁxeﬂe‘hoﬁﬁg mglad%? Uftle Xtur %a% e?rget il g]ﬁmﬂgeqeﬂg%%@e]a% g 67 5 mmol)

enper a
of poiagssim Hermpangarate was ﬂ@teégg thgueiatise.s ddithisdsdyl purple solution was added
|
s B A B i
(25,3 -r?t 'bf‘PH)é’PE - &R ED enotlalamogiw@ﬂ%]s% 3d

dlﬂudmﬁyhrohﬂinﬁéfrdnifEXalﬁpﬁ lm—Steﬁlma@a $dremt esMivhaRbl Qllﬁﬁfn The reaction

sul fate, fil
mixe PR T i Pienf Gt Sk eyt eien G sippioppted
aqueowa sodigieduliit¢ hadutior, ucidifesd vattr 1V iaqadous hydrbbidoad asié (400i L), and then

extraéf@ﬁwm) éﬁ9l %Eeﬁe %3%3%(9%&24 §e I}IGCP I)rgam L rerl]cqg év(e)r% \«\r/q‘shed with

brine @ N_4a('i) pg_élgn@qu réwigapbqﬁ:qqéolugqn wyaprieddves sadioi) subfate2filtered and
on A A S 0Tl (AT S nion

react i gng R]g@g %emmgﬁ PORHER %ftﬂﬂer 3hoye g¢idyrsingired with 4.6 g (18.0 mmol)
of bistpemqoelaat)diberdnod 0 Zi1gh0. 4Etn|il’ylbl) aeplt pte (1.2 L) was then
bis(diggég@g)hggﬂi Aljﬁ #r?acxﬁeﬁ'&%h @Vvﬁ%pl'%{)wn acﬂ#lgglg)zrgﬁgane (1:1)),
7.5 g thparwehiod pptasmmdc@atexamb@ IIIIL dof dimethy soifoxide (BBBOYL)After purging
with rﬂfrb&% the ¥k 2@ Yall BRirped 'It"’}b@ P 'nhéxerL&g%egﬂgr ¥® HC%H& Frﬁ}t(tﬁge was

vacuo. Purificat]on
Coole%ms% 1SR} ST RYEH (aPI)dlfﬁﬁszéWtf Sfpgoua hydroch mnq a@ci IGWO ) then
filteredaletoagied MeNenRd vach ARYadkdikbnthE BhRH-YitPethy] acetate (200 mL). The
layers were separated and the organic layer was extracted with ethyl acetate (2 x 200 mL). The
organic layers were then combined and washed with two portions of brine, dried over
magnesium sulfate, filtered and concentrated in vacuo. The resultant dark brown solid was

sufficiently pure for use in the subsequent step. MS 425.4 (M+1-Boc).
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15 10% net hanol / et hyl acetate gradient) afforded the
title conpound. M5 450.0 (Ml -tert-butyl) Step C .
WA 200¢AH93B) - 2- (t ert - But oxycar bonyl am no) - 3- ( di PET/Dg10a81034924
nocar bonyl ) - 1- oxo- 3-[ 4-
(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an- 2yl ) phenyl | pro
panyll-3 3- difluoropyrrolidine To 11.5 g (22.8 mmol)
of the brom de from Step B was added 11.5 (45.6 mmol)
20 of bIS%pI nacol at o) di boron, 3.7 g (4.6 mol) of
StepB:1, 1' 1-[(25.3R and 3S) 2- (tert“Butoxvcarbonvlanuno) 3-carboxy-3-(4-
bIS(dI oJ, Lix 3
conp
Smol ) B? tfk?d%oé%@ﬁt%f?@é\c%ﬁa{\én 89 crbet nO(lﬁolmmdﬂﬂy was added 6.0 g

(11.4 sol Ysficdsro ﬁ]tnb&élb@%&‘]pyﬂ@ﬁe '(H?éf'm@&lj‘a@ By, 4d®rrﬂg ?49 mmol) of
or mxture was stirr
(L %%g@wwgﬁkosp }%&Qﬁefﬁﬁlgﬁowpal I eeraDIRa 8 iBool ed
dichlot@natindrieint), srehpemat @4 mmdslﬂ emztfaqm@msdodlmmutﬂﬁn@te%bﬂuhs& The
. t ce
T TR e e
tempegafie, S9d et sthyk zoette Wid addeéth thadhisone ent nhabgimcrphase was washed

sequedAfl Qv1thF1W h{ldr(%éﬂlbﬁ’@aé?a afd gﬁ oV %gﬁ}f% ﬁﬁ?tg filtered and
Bi o e Hor1 zon( r%ﬁ system ca gel, t
concenfiaiacfia il aHEcves mbSvsl \@%Srgmflﬁé@va@\@r&e@haw LC (YMC Pro-C18

columnpdrbdiaglchetdny 0 &C%%ta@et@n’ﬁﬁfﬂé/%k)r wafH @1 %eFjFAﬁg aff‘offd fRe pure

d. 96, Mr1-t
coupi FHREEP Seg M5t diost iy ryhehiraliaphoigh ) Us Y16 4 oD
Step (4| t r i al-6R8[B35)-3-Am]oy3- (Idethvlﬁnyﬂochﬁnjﬂ)élmq)lQpﬂﬁﬁaﬁwl 5-3]pyridin-
3- d: f lélo BRI @l Ghid 0 QGHY QU 91 FlucToded®: 8iid salt

g]tTﬁan ol ¢ 13} w@r{e-Bpmmprégciéﬂ@erdst@ B agd 03 306(0ndfbinjnod)f of N-
hydrosidcaiiBide i3 %]M'oﬁéféh@r&ﬁetﬁarﬁ:]d?%rdddgd 'ﬂﬁ()e migl gtﬁg réﬂfﬁglz §§ EDC, and

21 é gfd‘i‘ -bis(dip

the resgLhe 55T n 5P OGN ST IOCEDMPESE W LA h. The reaction

mixturd ivel lqgoerathed hﬂmava’kef;ﬂa%n ?:gghztgg Xﬂ’;h 4 SAutiab1)3: Pf:hloro?érn%@opropyl
0 4 ) ueous so

s OB RISk AR s

bicarbepato®Igiam{(§e mipi anddgien (5¢ wi.), iRied ovéf megnesinal suliget ﬁltered and

concerﬁﬂté‘d%ﬁtva&%%ﬁ%d‘{h%w ﬁ%o%u@émlﬁhﬁ Y bt @C %?stc%u%\a %aterl s

m xture and ganlc ase

dlSSO”%d%F@ 0B Py digcene B 1Bk v Bt viueine (3% sauti tromak BF, 20 mmol) and
the rrnﬁtﬂi*d.l\i/aﬂﬁm@ﬁ dob3 h @ﬁam&%ht&@m@éﬁﬁfur@ Ot L&t VAl ®hen concentrated and

e e D RS BB e L Bt Sy 100
90% agitdropieparey Wib®. Fositamaffsrdanapine m8hflGmift & Omixture of

Su%h 40%aceton|trlle/vvater with 0.1%
dlaSte]rbérﬁ?lgto afzgo Qﬂe coupl ed product. The above
i Nt er MW abpEe REpuEtiEas tagnsdisdolned i m 1al tixturei oftdinhdorofnethane and

TFA, s‘ﬁih@ﬂ k&rraorming rﬂ@orﬁ RepdrfureS theh 'E:Gﬁjcetlﬂﬁteé % {Hﬁﬂeatfhfsgg rial was then

trate I N vacuo. ro
R R AR
sodiuni BibarGosats sa mi gritoofona ithe &b Bhbe. "TEE Sigani@ N8R} @88 dried over magnesium

sulfate, filtered, and concentrated in vacuo. The resultant diastereomeric mixture was separated
by preparative TLC (10% methanol/dichloromethane) to afford the free base of the title

compound as the less polar, faster eluting diastereomer. The free base was once again exposed to
reverse phase HPLC (YMC Pro-C18 column, gradient elution, 0% to 50% acetonitrile/water with
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10 elution, 0%to 65% acetonitrile/water wth 0.1%
TFA) to afford the product as a TFA salt. This salt

wor®40kBm di ssol ved in water, and the aqueous BOI/US10031034924
adjusted to pH 2 via addition of 2N aqueous sodi um
carbonate solution. After extracting the aqueous
mxture with 3:1 chloroformisopropanol (5 x 300 niL),
t he conbi ned organic | ayers were washed once with
brine, then dried over sodiumsulfate, filtered and

0.1% 3&Wo e tffedatie title varopaundTMS A2SdlMan). ami n qhwa&ld\ﬁgg ikSrmediates

0
were HeRaD piRhe SBnff & X ENAAS, B0 Predn ayellipEheeein BT 15

Stll‘l‘lng for 60 min, the solution was evaporated to

afford the title conpopgfrRSIED IA“Y‘Eée hydrochl ori de
salt. The conpound was Tur purrfied by
recrystallization (et hanol/et er) jthen lyophilization
fromwater/acetonitrile OXy100 m) to afford the
title conpound. MS 443. 500 MHz ' H NMWR
(CD3OD) 5 9.12 (s, 1 H, M 48Fs, 1 H), 8.06 (dd, J =
9.4, 1.6 20 Hz, 1 H), 7.87 (d, J = 9.3 Hz, 1 H, 7.85
6-Todéichidake[ B2 @ 1p#idine H) 7.58 (dd, J =8.2 1.6 Hz, 2 H,.
te 69 (dd J—_5_57 §4Hz 1 H, 4.58 (dd, J = 13.8,
—B—‘g Hp Z4m{Ro-Jodopyidibe (1 5 1) 2 96 (s, 3 H), 2.94
J A mixtutdaf 23andnppRida®- 98 11hg) 1@miol), BIARD EOilrfg 3188 mmol),

and pé\fl?odﬂpacgi %47'\%@ @;‘nﬁ% M t%_l?c)ld ?5 Hﬂ_lc% water and 0.16 mL of

S) - 2- Am no- am nocar bon
concegﬁr@tpqi ggg}rg‘(apdswaq ]ma,tq t §0 7C jorshleny reactlon was allowed to cool to room

tempelat@ﬁé%ﬂ@l@aﬂ:ﬁ' dnt@aq%xeglhsf Qoﬁ&hpﬁlyésﬁ%ﬂeqwﬂﬁon The aqueous solution was
oacet | A mxture of the

exaq iRl ARSI histampheres a1t hegme edeiects pepsbied (magnesium
sulfateyranid concenntied madérat @uct pled&irerg yilldtBe oiat § rod0&t, which was purified

o 1SR AL AT A SBE I BP0 Pt o

M§: Z8-5{Mot). 2M aqueous sodi um carbonate -72 WO
Step B2004/ 043848 R0 HS20834:834924  sol ution was warned at

84 C upder a nitrogen at nosphere for 18 h. The m xture

was co Péicﬁo%%lonpégrﬁ Rredyse (B0uRS 2- B morobfrevh SkeplR imethaol (12 mL)

was a@ieh)thlo&@@%&ﬂ@hy@@@OMt' % & @Qtelr W%L?arm 8 nfRftufl hd feated at 85 °C -
€ WwWas, concentr Og under” reduced pressure,

for 3 h tgft?rhcgoilgg%od{j)gn}l\}gglpmmr? itheys 1%}@%@5@@\;@’[6@“@& reduced
pressqrgy”élne chidoersitas gaigihyed Bet weanssaturarad ad:.iéoils sodium blcarbonate solution

t oxl.de in 5. net
and aiEpIO R, R AP D Mo b T AP ama
Concemt%lwwu@ F%lélélld\ié‘?jplioﬂu% aﬁhgbtfbrowmcshh@ whidt wansedwithout further
purifidatieat BA/MStR43 (e of trifluoroacetic acid. After one

hour at room
INTERMEDIATE 7

O

O:< [ I
HN—N

5-(3-Iodophenyl)-1,3.,4-oxadiazol-2(3H)-one

Step A: 3-lodobenzhydrazide
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30

tenperature, the volatiles were renpved under a stream

of nitrogen, and the residue was triturated with dry
we@rdiven439e0 af ford the title compound as a whit eP@EDUR®N3/034924

M5 443.2 (M+rl). 500 MHz 1H NMR (CD3OD) S 8.89 (d, J =

7.1 Hz, 1H), 8.49 (s, 1 H, 8.05 (s, 1H), 7.93 (d, J =

8.2 10 Hz, 2H), 7.40 (m 3H), 4.20-4.80 (m 3H)

3.75-4.05 (m 3H), 2.98 (s, 314), 2.95 (s, 3H), 2.55

(m 2H). EXAMPLE 16 M NOO M"" N NH2 F F N

CF3CO2A sbiSpension of 3-iodobenzoic acid (1.24 g, 5.0 mmo}) in 15 mL of

dlchlo}oqlétﬁ&f@t%m ég'oge %r%ﬁ Q’gh]w ! ﬂ%%ta}w gr%l%lallr‘lgé) \rz]vaP ‘Bréa%éé céilr_oBX'lrsg with
oxalylshigside §8.A9 npL-, 17 Bgidl). uditesirming fodRve atrodin lﬂ@npmﬂiﬁtd the solution
was C(ﬁffébl‘ftra?t@d ﬁnd%(? ?&fﬁb&i‘pr@gsufens affB cfzg ajﬁg 'ofj‘atng E)ﬁ o\%lglzf dliéolved in 10

St e er ne
mL of(dg‘gt h}rchbo "h@g%) 286 added dropwise to an ice-cold suspension of fert-butyl

carbaza®l (78K e 610 RABNYALA 'ﬁ@&ﬁ}‘]ﬁrﬁﬁx}:ﬁ@ l1b fﬁ%)‘iMl@%nﬂ‘@?d&Wfﬁ e resultant

a ribed for the aration of Exanple
mixtusg s o B A | M&n’ptﬁwg PBC BYTBieepaPatiay Hhep gonggratcd under
reducddgpressuich (Iheat ddueapdsypattitiomsd detvicea eth@P/adm&matéﬁ and the organic

layer \gés%sﬂ&? %Q%@ly%lﬁla% agueaorﬁg ng % 81t§§ g%}go 3} qr%tgcé agueous sodium

etic-acl
bicarbpyaiprpletians and saiffatgaddiquenms btmc,l dried dmpguasdmasulfatephartdeconcentrated

under &Ltk rk@u% a?fo('(i‘/ﬁ'ri]-%ff—wh?é sm 2@9&&&@%@:} h%ae)esl\ia_fmrma white

powd PC\;{uc W%ggé%g m 60 mL of dlchloromethane and cooled in an ice-water bath.
Tnfludro{lc(eﬂSaQS)(Qi nAl)‘lma@ -aadf(dﬁi'bﬂﬂ\yisa %ﬂ@ﬁ@ﬁl@@ﬁﬂé'\x)ers?w:ﬁﬂ]eﬁ tolro®m

di
tempefiblst A58 Phy o SLKE b Pl G icieed msroe and the resicue
was dlafml‘dbdsabﬂ naL. sf wpteAancﬂw@s(rﬁiﬁtrﬁl&eamd pH 8 with 1N aqueous sodlum hydroxide

solutiop)THe T hhe 1@9&81)@{@ b 9&)@'0%81 \an)hegf \&ﬁ@lr\ngéy an 8ned in \lacuo to afford
3 10d0£)enzhydra21de as a white powder.
Step B: 5-(3-Iodophenyl)-1.3.4-oxadiazol-2(3H)-one

A solution of N,N-carbonyldiimidazole (800 mg, 5.0 mmol) in 5 mL of dry THF
was added dropwise to an ice-cold solution of the product from Step A (1.048 g, 4.0 mmol) and
triethylamine (0.60 mL, 4.0 mmol) in 12 mL of dry THF. The resultant mixture was allowed to

warm to room temperature overnight, and was then concentrated under reduced pressure. The

residue was partitioned between diethyl ether and water, and the ether layer was washed
sequentially with 5% aqueous hydrochloric acid, saturated aqueous sodium bicarbonate solution,
and saturated aqueous brine, dried (magnesium sulfate), and concentrated under reduced pressure
to afford a white powder. Recrystallization from ethyl acetate-hexanes afforded the title
compound as a fluffy white solid. LC/MS 289.2 (M+1).

INTERMEDIATE 8

EtO\</ |

HN’

5-Ethoxy-3-(3-iodophenyl)-1H-1.2 4-triazole
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tetranethyl -1 3 2-di oxaborol an-2-yl ) phenyl | propanyl | -3
3-difluoropyrrolidine A round bottomflask was charged
wOowRaoh/0439% L of water, and 80 g (374 nmmol) of BOOUM3/034924

peri odate was added. The m xture was stirred until
honogeneous, then 1.2 g (7.5 mol) of potassium

per manganate was added to the m xture. To this dark
purple solution was added 10 5.7 g (41.1 muol) of

pot assi um car bonat e powder (-325 nmesh) and 17.7 ¢

Step £37. 4 2pdhin®$-(3-4odophenyl)-1,2 4-oxadiazole

o) hort ST ‘?ﬁyg“"%@? BRAME L0 b 610 Bt Y AR asnol was
addedl@op‘ﬁsébo m igsca d&m@pemlon of B-ibdntentydsaidet 6A.¢, TOO mmol.,
Intem‘ie%%%é 7 Oﬂep m) Xt 96 ﬁﬂ_yﬁsméﬁér{og] eﬂft@%ﬂ%@fﬁ?ﬂ i 1&7&?@3&%&5’1&%% to warm

then treated
to fOOHhR?E{?G?“éfS and s thep vagmedpieflen forded b Eherbsularh salption was cooled

to 0 °Gga1ﬂqwatrhuﬂ:rdaé I@HOJ Wwih 86i@nfr£08 a(ﬁﬂe\)us %ﬂﬁloﬁf‘u%‘hﬂcﬁomde The resultant

3
e PR B SEL ) e BS Vel et oo
Off-lell@OpQWC)erah@/It/ISéZSB@s(M-rﬂant cl ear solution was dried

Step BVer S‘B%tﬂg%ygs"gﬁ ?ggcﬁphéd¥5f ﬁﬁdzr 1$?£azgg°”°e”t rated in
vacuo was used w t hout
furthedhp @rqdu%@tqocm 348 rgmol) g Step Arwes jddedite b solutibn of
potassﬁthﬁ h@!&@)‘y(ﬁiee(ql RS0 fHLX&Cﬁb%IEfé e‘@ha@log "fﬁ'e%n%t IV?‘%T“G%S) reflux

d gﬁ | na d| bor on, Tg@ ]é‘i
and, a Ffs BRRREY R ridesnlutian st &Ie@r?ﬁldllf WM Elayial acetic
acid, dlxdmmpbe&Mrawdtdmddn ietihoad prastian@hé @roh)lét wasex&ated #fo B‘ﬂl’i?i dcetate, and

the coﬁgﬂ%% ?t%ifa?ertg%ggrr%ﬁsn\iver%\%a}s edrﬁeﬂpgalé'lﬂ &bxmgéjr{ﬁlisgé}:ﬁggd aqueous
brine, ¢lfid (@Qg@@lum)@ﬂ@tq) agéconsetraserb divr tht @rie pidtictrhsdnusrange
semisd¥RL P&ﬁ@aﬁgn 59 ﬂmh?%atﬁgﬁig%hwa%e &}‘537 ét%/l %?etmeduexanes) afforded

eous drochl oric aci

the proglh it iy Bicldoanihi W NRd 16 GdEdent | y 11 nsed
wth ethyl acetate (200THARMEDISTRD | ayers were
separated and the organic Tayer was extracted with
ethyl acetate (2 x 200 nlL). Thex.organic |ayers were
t hen conbi ned and washedpn t h 'portions of brine,
dried over magnesium suN‘ at e ered and
concentrated in vacuQ Brdark brown solid
was sufficiently pure IQ use in the subsequent step.
M5 425.4 (I\/H Boc). -7 V\D 2004/ 043940

L ey IRFAGEQNyd-Qng no) 3-carboxy 3-(4
1,2, 4| ’Tb la&ﬂﬁhﬁ’é @f 3- bromophenacyl bromide (O 5 & 1.8 mmol), urea (0.32 g, 5.3

5-al pyridi n- 6- 0XQpr opany
mmol} aﬁ5 PP focbre UF AL S minal o arideta miorssaded sapialaceti
acid ((BB2 gi5. @ﬁnred)lbla'ﬁh& fehalonenieturd why heasd ademek &&nl@ht (Affer4ooling to

room L:Pearu%é %&as%égr]a&e&l %rét% i@k%ﬁ@ng& %tgyl acetate, and the

comblpq_d q_xtra{gtss\(@p gHeh gmz;gnggpm spljte) and concentrated under reduced pressure to
give a beswiOLRMRE HHedH WioRalhad Wx‘t’fﬁ(dlét)lyl(e%l%mt) Ej?fngt}%ehgﬁlred product.

LC/Mg(%gEl orgggé 3pﬂ?+cér boha?gdsgrutl on. The reaction

m xture was stirred at 100 C under nitrogen for 18 h.
After cooling to anbient
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tenperature, 600 nL of ethyl acetate was added to the
m xture and the organi c phase was washed sequentially
wowaoh/oyIuhydr ochl oric acid and brine, dried ovBE€T/US2003/034924
magnesi um sul fate, filtered and 10 concentrated in
vacuo. The crude material was purified by reverse
phase HPLC (YMC Pro-Cl8 colum, gradient elution, 10
to 90% acetonitrile/water with 0.1% TFA) to afford the
pure coupled product as a m xture of diastereoners at
the benzylic positi onINWERMBDAATIMG). Step C
1-[(2S, 3S) - 2- Am no- 3- (net hyl am nocar bonyl )-3-(4-[1 2
4l triazolo[1 5-al pyridin- 6-yl pheqyl)-1-oxopropanyl|l-3
3-di fluoropyrrolidine triffjuor ic acid salt 15 To

mol ) of N hydr oxy sy \
di chl or onet hane was adde ng (0.80 nmol) of EDC,
and the resultant solution was stirred at anbi ent
te erature under mtroen for 12 h. The reaction
3-(3-lodaphenyd)-gxt Rgd 2 fedtiazole hen extracted with a
Step/sgl utlEthvoB gadobeﬁﬂh@da?ém&wﬁ@meopyl al cohgl (1 PA). ;
e conbi.ned or.ganic [ a re was turate

T oo EBREen AHSA0 fasar b A Rb T SEp depiion b fadebapaiie (2.00 &
8.73 nonoN én 26 Mindf)absanicethanvkfor B giie st wansdmpataayre.f Thd @&6lthnt solution
was kﬁﬂ (Zt 1&);6812 ﬁﬁ)tefa%rg (flor A %ﬁ&‘ Qs/ag gﬁ%fcf)%e%ggtréﬁg{lderr rec}uc&%gressure The

cinrmde é
residugwegs émt\saéﬁded Witk dipthylrether, celilesseshrndati¢d 10 varuods afford the product as a
Whltegg\tvayﬂ amne (2N solution in THF, 20 mmol) and the
Xt ure sti r,r.ed for 3 h at ambient tenperature.
Fhe i LEREENIENE AYAORRIGHEE at ed and the residue was

purifi Ammmlggmmmb&aemu%@cd b(d\YEsﬁpt@ns(forﬂ-igf 168 brtiict % 00 g,
| 1trig.e/ wa
321 BB & & ebuph o hoRls MG ALt ol Bt Riinslirgotuton

was alifweddio atrer—rte open sempdtBR2Gn8 s(lMledfor 4Ble Tab cosetiqar méliaie was then
concel‘{‘@a?e& E‘r?d%r ?écﬁé&i ﬁ‘r@&gfen axg%ﬂle Jresr@lﬁ%t\%setrlﬂlfratg& %‘}h%ﬁ&}g}‘ﬁt lg%n ®rhe

A, stirred oom tenp
SUP@“@&W& éVﬁF Flﬁctaéﬁ’di %nd\ih%tféldumtgmﬁﬁpmuaﬂ W%@e@eﬁh@ iacuo to afford the title
comp@ijnasa@k\xfﬁe@fbﬂﬁo 150 nL of 3:1 chloroform | PA and washed

Ste %Nl t 5 sapu t.d aqueoys 0 Eodl um bi car bonat e
' ‘ da29l¢ | ayer was
dri ed WU arsomﬂgm eﬁethym tnﬁlublfoataate 0.2 ened, Ooamﬂol) in 4.0 mL of dry

tetrahﬁﬂ%?ﬁt&gst a%gieél th:ﬂrafolﬁg hy% I?agm{a Z§ o P%’? pégdl a (afgg}le resucltant solution

Ste

ture was
was hepéachianoilind: AReTsmeherh gtmes)olutmna»ffefsmodleﬂ herdomeenipesturofand was

added tvitesyhinké & a ﬁ&&ﬁ&%%aﬂémhhﬁ HyBRRhRelde "(283f1ﬁ%t1660 Sl'n&%gj £18m Step B

ereoner ree_pase was once expose

sy Ry OB BSOS DTN . ey BB dgadie gaction mixture was
warmezl attréfiuy, fod 3oht andbR6 BELbIORIdd tol ROV m WihiberatdR: M@rnlfht The

T T e SRR O
pressuratoeatfoed h atléer gwer whigh edhs tpartpioapdbawsanethafacttae and water. The
organi% E?%EP yad %agedm%éﬁgﬁiga bl dBUE Bk O Uik %I{ﬁggneglﬂm s%?éa%? and

concentrated under reduced pressure to provide the crude product, which was purified by flash

chromatography (silica gel, step gradient, 0 to 20% ethyl acetate/hexanes) to afford the product
as a white solid. LC/MS 339.8 (M+1).

er reduced
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N5 N 6-lodoi mdazof 1,2-alp, ridine Step A
2- Am no- 5-i odopyridine A m xture of 2-am nopyridine
W@ 20011089400 nmol ), iodine (980 ng, 3.86 nmol ), PCEO/003/034924
periodic acid (547 ng, 2.4 mol) in 6.6 nL of acetic
acid, 2.5 nL of water and 0.16 nL of 10 concentrated
sulfuric acid was heated at 80 C for 2 h. The reaction
was allowed to cool to roomtenperature and poured
ont o aqueous sodi um thiosul fate solution. The aqueous
sol ution was extract dNTERMEBIATEMgS with
di chl oronet hane, and the conbi ned extracts were dried
(magnesi um sul fate) and d@ncentrated under reduced
pressure to yield the crudg product, which was
purified by flash chrémtog Ry (silica gel, 25%
et hyl acet at e/ hexanes) tjo aff t he desired product.
15 LG MC 220.8 (M+1). StepyB: odoi m dazof 1,2
al pyridine . To a solution of the product (480 nyg,
8ﬂ?h&3 romStep Ain ethanol (12 nL) was added
de (50 wt. % in water, 0.336 nL) and
the m )(’t uidungad 2hezined-iatohzéc atidr2 ) 2 7.6Ahnel) 288 Bdrintehidine
acetatt 00.99QM9 B%H?%ﬁ af ébrsglutet Qﬁa&?@ﬁﬂ&wﬂ@ﬁea&% & E‘L%aftof ? B e reaction

under “reduce dué was
was thegcpelef 18 an lfﬁab@@d ar&h\u@t@u@ Ogpk) was dsided wiibrstitrengs SThetreotant
precipitat \iscIalocied By HRRAGon T e QARG PN RAUAS o R % cms 2727
(thfrled (magnesi um sul fate) and conc ntrate In vacuo
o yield the product as |ight-brown solid which was
used without further INUERMERIATRI2LC M5 244.8 (MH1).
| NTERVEDIATE 7 | / 0Z=< Oi | 25 HNN
5- (3-1 odophenyl ) -1, 3 4fgfadi azol -2(3H)-one Step A
3- 1 odobenzhydrazi de -76 2004/ 043940
PCT/ US2003/ 034924 A su n n>pf  3-i odobenzoi ¢ aci d
(1.24 g, 5.0 mol) in 1 chl or onet hane
contai'ning one drop of N, N-dinéthyl formam de was
treated dropwise with oxalyl chloride (0.70 nL, 7.5
6- Iodmﬁﬁlri)fluommﬁhvlﬁﬂ12r4ﬂtrrag@1b{)¢ 3~21]15ﬁh11r&t room t enper at ur e,
redﬂced pressure
solved in 10
To a solution of 5-iodo-2- hydrazmopyndme (235 mg, 1 mmol) in trifluoroacetic

acid (1.5 mL) in a thick-walled resealable tube was added trifluoroacetic anhydride (0.356 mL.,
2.5 mmol). The mixture was warmed to 50 °C. After 18 h, the mixture was concentrated to

6-Iod

dryness under reduced pressure. The resultant residue was purified by preparative thin layer
chromatography (silica, 5% methanol/dichloromethane) to afford the product. LC/MS 331.8
(M+1)

Step B: 6-Iodo-3-(trifluoromethyl)[1,2.41triazolo[4.3-alpyridine
The product (145 mg, 0.438 mmol) from Step A was suspended in
superphosphoric acid (SmL), and the mixture was heated at 140 °C for 6 h. The mixture was

allowed to cool to room temperature, poured into ice, and neutralized with concentrated aqueous

ammonium hydroxide solution. The mixture was extracted several times with ethyl acetate, and
the combined extracts were washed with saturated aqueous brine, dried (magnesium sulfate), and
concentrated under reduced pressure. The resultant residue was purified by preparative thin layer
chromatography (silica, 8% methanol/dichloromethane) to afford the title compound. LC/MS
313.8 (M+1).
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5 nmL of dry tetrahydrofuran (THF) and added dropw se
to an ice-cold suspension of tert-butyl carbazate

W@ Z®3/093940 6. 0 nmol ) and triethylam ne (1.10 nipCT/NS283/034924
mL of dry THF. The resultant mxture was allowed to
warmto room tenperature overnight, and was then
concentrated under reduced pressure. The residue was
partitioned between ethyl acetate and water, and the
organic |ayer was washed sequentially w th 5% aqueous
hydrochl oric acid, saiNTERMERIAEOUS sodi um 10
bi carbonat e sol uti on, and saturated aqueous brine,

dri ed (nagnesiun1su|fate%&\;zd concentrated under
af

reduced pressure to affor{y an gff-yphite solid.
Trituration with hexan r de
whi ch was suspended in of _di chl or onet hane and
cooled in an ice-water babh. rifluoroacetic acid (25
m.) was added dropwi se, and the mi xture was warned to
6-Todof b3 tri rididd 3(@H)-bnb, the sol uti on was
concen _ ressu d the residue
| concentgabed AP RS RTEBR IR Do Ricue
dichlogemefhang (#p trrrL) ms ad@%@hsm afy, Ny@ﬂmuyummlémm 369 mg, 2.4 mmol)
in 20 thN&f ﬂﬁ:&lﬂrbﬁ%aﬁ eLfitdistifi NaSorf ‘?érh%ﬁtﬁg Fol@RNBE M EDe was

acuo to af

washef 35 igbERe WG &5r dbork S0ufouh e Bogomercid mngsgted aqueous sodium
bicarbbr4t@ sélotdap HErydrparic ﬁha‘ée w68 diiad thaghesdbr @8teMaiPdHcbRihted under

feduce%fpfgléhl%?%g&g%ld%\g rgdu dgll&le &%S&lﬁ%tﬁll?% cg)ﬁrgft)@z;}gpﬂpltaﬁ%d from the

aqueowhﬁs@ wpproftanding cpaeoﬂgmwefrc oohicBtedmnA dfitdd B¥i@icug to 4if6kd additional

pﬂﬂuangbnmgggl_#$ﬁihylan1ne (0.60 mL, 4.0 mml) in 12 nL

of dry THE The resultant m xture was allowed to warm
to roomtenperature overnight, and was then
concentrated under repNCERMMSEASW £ The residue was
partitioned between diethyl ether and water, and the
et her layer was washed seguentially with 5% aqueous
hydrochl ori c acid, satur atM eous sodi um
bi car bonat e solutlon an rat ed aqueous brine,
dried (nagne5|un1sulﬂﬂ e)’n centrated under
reduced pressure to afforbl a White powder.
Recrystallization fromethyl acetate-hexanes afforded

6-Todot himettivi[ll 2. 4J0tmpolet3-agp@idid-8fy-omi t € solid. LCIMS

289. 2 30 HN-N '

2952 A8ty MO N Eu % 5 2 5 i 1
360 m&doﬂ%nwh)m POTYAUBECORLDFUORAmiBE DM, 4 mL) was added sequentlally
ces1um2<5&ﬁ58n@€é 36 MQQ%JH h olut

A anogen%r onid 812% % @o&e%ﬁ%?d%f‘@') ﬁ‘éf IE'FECtbCfB mixture was

stirred ﬁ{e{qqght@mpw@glre overni ght The reaction mixture was then diluted with ethyt acetate,
and the precipitated solids were removed by filtration. The filtrate was washed with saturated
aqueous brine, dried (magnesium sulfate), and concentrated to dryness under reduced pressure.
The residue was purified by preparative thin layer chromatography (silica gel, 3%

methanol/dichloromethane) to afford the title compound. LC/MS 257.8 (M+1).

a white powder,
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added dropw se to an ice-cold suspension of
3-iodobenzhydrazide (2.62 g, 10.0 mmol, Internediate
W@ 20080639408) in 20 nL of nmethanol. After 30 m nPCT/082003/034924
m xture was allowed to warm5 to room tenperature and
was then warnmed at reflux for 1.5 h. The resultant
solution was cooled to O C, and neutralized to pH 9
wi th concentrated aqueous ammoni um hydr oxi de. The
resultant precipitate was collected, washed with
met hanol , and dried i INTERMEDATEflord t he product as
an off-white powder. LC/ M5 288.0 (M+l). Step B:
5- Et hoxy- 3-(3-i odophenvl )NH3-1 2 4-triazole 10 The
product (1.00 g, 3.48 mmol]) from Sfep A was added to a
solution of potassiump .0 g) in 30 nL of
absol ute ethanol. The Xt ur s warnmed to refl ux
and, after 5 h, cooled t enperature. The
solution was then acidified with glacial acetic acid,

7] Cland cogcgg{@at ed under reduced pressure. The product
OCBENAERYT ¥*nto ethyl acetate, and the conbined

Step &t hyl éeiétlam)eﬁ mdbgaiatsliner e washed sequentially with

wat er br [ dri,e

sul f at Z‘) % gﬁc e&j%qr%ﬂ}%ggl%?o IRV erzﬁ%e ge mg@g{g, ggﬁ mmol)
and pl@(myh]hgq;-@@mcgigth(y@iq d.5 mly vh$ beatddoat 169 °€Ifalsd$ne h. After cooling the

0,
reacti %rhgﬁ:‘ib(’f%ﬁ;%ﬂ %ut? E%)baf}ﬁ héggt&%gg@cgenr R /Qd\%&&‘ y’i’h@fé?ﬁl?atxkq?ml&%ﬂﬁg %}ecmltate
was col f\?é étr@tlc(n,vﬁui wag W ERIEs mt]g sgurap;q:d@quqmsaodep\le@bonate
solutidi. (BreBrotutipphen\ekradte Bwith hbﬁ@% 90121'63& i éiﬂﬂ‘ht:etateoﬁ‘rﬁi fﬁ@ cléi)nbmed
r Lonop roni de

exraf) ST RERIFRIRASH oot (05 0, L S tamell
crude @rodgcm Rmﬁﬂc§t1erbwmbmrat@\ﬂe(lhml)aymhrcmchﬂ@a@}deﬂhah gﬂg:&%l a&@d 10%
ethyl aﬁe%ta‘ée/lﬁ&a?rgs) Qi%f?xﬁeéftﬂmlsgre gﬁﬁ%\{tei@m%ﬁk (21 A

heat ed ux_overni g ter’co
S—e@‘—enperﬁwmuﬁ&@@ﬁms extract ed W|th three

porti oms uef predkry k733‘§ 8lo8F@m g A ‘Q@s %Rl Q'Q‘B’Fuﬂgﬁi of 2M ammonia in

nesi um sul fate) and
S S AT AN AN ——
were rea®vetlendahrechcatggedsuie andahetbsitut vad tratiaydd with &fetﬂy@ether to give the

it G ke SR

| NTERVEDI ATE 10 | \ ENTERMEDIATE 16
|
~
HNA(/\ N
‘< N™ N F
@]

N-(6-Iodoimidazo[1.2-glpyridin-2-vDacetamide

Step A: S-Iodo-2-p-toluenesulfonamidopyridine

p-Toluenesulfonyl chloride (2.00 g, 10.4 mmol) was added to a solution of 5-
iodo-2-aminopyridine (2.50 g, 11.4 mmol) in 6 mL of pyridine, and the resultant solution was
warmed at 90 °C for 18 h. After cooling to room temperature, the solution was added
portionwise to 75 mL of ice-water with stirring. The resultant precipitate was collected, washed

with water, and dried in vacuo to afford a pale yellow powder, which was stirred with 20 mL of

-82 -



10

15

20

25

30

N/ F3CG-( | NN _
3-(3-1odophenvl)-5-(trifluoronethyl)-4H1,2, 4-triazole
WEL@p/04394Et hyl  3- 1 odobenzi mi dat e hydrochl or i dePGI/US2003/034924

Hydrogen chl ori de gas was bubbled into a solution of
3-iodobenzonitrile (2.00 g, 8.73 mmol) in 20 nL of
absol ute ethanol for 30 mn at roomtenperature. The
resultant solution was kept at roomtenperature for
48 h, and was then concentrated under reduced

methappkf®s several Fitisutes. €Blheckodi dwasduct whanhah edlle&tetdh walbiRldRith methanol, and

dried ﬁlt\thg{lo ;gjolu%‘é tt}\fa]dtxt?en&m%ﬁ ab _aleg g‘gteézow 0][8M§1 %74 8 (M+1).

Ste - | odohdhaehainyime itolecrfgsnibon aanida)p viddise

bubbl egqibRitidR of ff: ﬁ?&lﬂ:t% g%ﬁpfﬁr@%} fgrgrﬁ oS?ép ggﬁ: %3 lS)tIgL of dry

rom
N,N- ngﬁgWSq’WHPdQWaMWC ?ﬁ@uﬁ@y@nﬂgﬂt%@@af 6Gweight Brdispeason in

minerall diQweid thi@oVanfet 05 HARNhE SHRESPWHY §atd t§t6br°g§§l@ufrl]@ fenrlr?' Sind was

t was t.ne concentrat
e g B P a0 Bl oA e e, an
solutigh wahthkn (Mahﬁcd toT® °(5 Afige). Hhttan koM@@n weces@bko rafd temperature

and pcSLP?d fngp%(ﬂ f?{:@%tep r ?g%ﬁeéuﬂ\%? R%E]Jtpé ate W, 2%\6%§?°3 & ézashed with water
and aig<igd Pmﬁh"e nitie)crade( Itrpdlﬁqt e emm;eln)ly Atitrdd Rith ZOnnIazbinethanol for
several hifut8Qhhd tlﬁrbr@duc@waé/ Eolldctel Hgg{} ! BtafrofPind %gg‘tgmi)()l%gd as a

tet uran was a

Wh“egﬂﬁ9%~63%“%&%?%%&%@‘%%5»nt 0. 80 nnDI), and t he

Step G:esul t NF{G—ISdtbmﬁcﬂszH 2@1%@@@@0@&@@@5 eflux. After one

\r/]vgg r éd%‘qﬁxﬁrg Osyre |pﬁ% ucf 051 ﬁf’&%g?’@? {) ﬁg%gfr’r‘?l&i ?’ﬁ‘gl %r‘]%“ of acetic
anhydrigel weg whonddda r¢283fong,5 . D@ svbwion WaseovBteprddm ®Ntherature and
concer?'t?zltécgulﬁfég fédﬁbg@/nﬂéé%ﬁed el"k{eﬁgsﬁgz) wésﬂqa?ﬁt?on@d bg{ween %thgl agetate and

etra dr of ur a he reaction m
water,aggl |ﬂaff>@ﬂﬁ§6 acefatg layer oy agagshadeaquantiathewith @atw@d iqpepsoodium

bicarbbearp @(ﬂaﬁ@ﬁ ﬁlcﬂs*éﬁfrﬁtb@ B&ueoﬁ@ §r1nep G E}hﬁgfkﬁqnﬁs‘%‘hﬂaﬁ aftPESncentrated

rat and the filtrate was
under E%ﬁo 1&1}?00 eﬁ&ﬂ&&%ﬁé‘%ﬁ&%ﬁé‘é@/&f@wﬁilVéfthlarlayea
chromy@lgtaphy gau]nna gohi 790 msstsinpHdithloropreitbnb BowERAd Blehitle compound as a pale

e, The organi c layer was washed with
yello %ﬁt eg aa\gﬁgﬁg rlr}ne dried (magnesium sul fate) and

concentrat ed under reWZto provi de the
crude product, which masépurlfied by flash

chr omat ogr aphy (silicaQy step gradl ent, 0 to 20%
et hyl acet at e/ hexanes) to MbIl roduct as a
white solid. LG M5 339. 8/( 79 V\D 2004/ 043940
PCT/ US2003/ 034924

6-Jodo-3-nitroimidazo[1.2-alpyridine

To a solution of 6-iodoimidazo[1,2-a]pyridine (Intermediate 6, 448 mg, 1.84
mmol) in concentrated 'sulfuric acid (1.8 mL) at 15 °C was added concentrated nitric acid (0.54
ml) dropwise. After the addition was complete, the reaction mixture was stirred at room
temperature for one hour and was poured onto 10 g of ice. The pH of the mixture was adjusted
to 4 with aqueous potassium hydroxide solution and the resultant solids were collected by
filtration, washed with water and dried. The crude product was recrystallized from
dichloromethane/hexanes to afford the title compound. LC/MS 289.8 (M+1).
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| NTERVEDI ATE 11 0 H N N 6-1odoqui nazolin-4(3H)-one A
m xture of 2-am no-5-iodobenzoic acid (2.0 g, 7.6
wornoip43zmd f ormanmi dine 5 acetate (0.99 g, 9.5 PEDUS20031034924
absol ute ethanol (80 nlL) was heated at reflux for 2 h.
The reaction was then cooled in an ice bath, and
water (10 nmL) was added with stirring. The resultant
precipitate was collected by filtration to afford the
desired product as pale crystals. LC/ M 272.7 (Mt1l).
| NTERVEDI ATE 12 F3C INTERMEDIATENRI f | uor omet hyl ) 11 2
4l tri azol of4 3-al pyridine Step A
2,2,2-Trifluoro-N(5-iod n-Bryl)acet ohydrazi de
To a solution of 5- |odo<2q-D i nopyri dine (235 ny,
1 mmol) in trifluoroacet

(1.5 nm) in a
thick-wal | ed reseal abl e

be s added trifluoroacetic
anhydrlde (O 356 m., 15 2.5 mmol). The m xture was
6-Bromo| i Afvridine] 8 h, the m xture was

Mncentj\r gg;lo ¥ Hﬁi%gfo%ﬁ syre. The

resultan T thin
| ayer W%Wé@k‘@ﬁﬁ)@f pdirpmeg-angippyridine (3.0 g, 17.3 mmol) in N,N-

dimethplfSraedidel] &IBLP{'N@HE&J&@WN dlﬁle@lfyff@ﬁl%ntnhg dﬁﬁ&ﬁg%%e g—@ 3'@ 45.0

(trifluoro
. reg%ta?rb%%%em%ﬁtee iR Syaialie (A farsoligs tpoarms
temperatote) tHerolntiBtseperd revasveslusdendasted presSutp &b @H@@iﬁh@ﬂésﬁe% product as a

e m xture was heated at 140 C for
bmw‘ﬁg %& miz?a;%ggdv\élg allowed to cool to room

tenperature, poured into ice, and neutralized wth

Step BONCeNigLRah[ AIUSRUSolo AR HEIRYdr oxi de sol ution. The
m Xt ur g, was extracted several Tines with ethyl

acet at &° ABieF-9%leh stippdnlpden hihe aude prosiet f\v@@ﬁ@p i34 g, 17.3
mmol at uetbed (a(q Uﬁglaﬁd Priidiae (273 g%i@mﬁwm&ﬂh ﬁ-@@lr%)(ylamme O-

reduced pressu
sulfoffE SR B S o ol P iPa e Sreplised over g oom
tempdray@raﬂdcwﬂs@hat«b gvapight. (Bhd vadaileB¥ere removed under reduced pressure, and

the reﬁﬁﬁ@%ﬁéﬁfaﬁrgh@%\/g Rg@e%.h%ﬂ%%%_ f?dlﬁ&é%&%@%%l%t@sﬁlﬁl ethyl acetate. The ":

aqueop, gg«z%@,rt@glng(maeﬁ NTEEBRVEDasgt®e 18:d the combined organic layers were
washed sequentially with water (100 mL) and saturated aqueous brine solution (100 mL), dried

(magnesium sulfate) and concentrated in vacuo to yield a brown solid, which was recrystallized
from dichloromethane to afford the title compound as an orange solid. LC/MS 197.9 and 199.9
(M+1).

INTERMEDIATE 19

N\
N-N A
7-lodo[1,2 4]triazolo[1.5-alpyridine

Step A: 2-(tert-Butoxycarbonyl)amino-4-iodopyridine

To a stirred solution of 4-iodopicolinic acid hemi-hydroiodide hydrate (Lohse, O.
Synth. Commun. 1996, 26, 2017; 24.5 g, 78.3 mmol) in 140 mL of terz-butanol, 130 mL of
toluene and 35 mL of triethylamine was added diphenylphosphoryl azide (27 mL, 125 mmol)
dropwise over 30 min. The resultant solution was then warmed to 65 °C and, after 1.5 h, the

bath temperature was raised to 100 °C. After 4 h, the solution was cooled and concentrated
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O HN 6-lodo[1, 2,41triazolo[4 3-a] pvridin-3(2H) -one To

a solution of 5-iodo-2-hydrazi nopyridine (470 ng, 2
woraip439m0 5 di chl oromet hane (30 nL) was added BCT/US2003/034924

solution of N, N-carbonyldiimdazole (389 ng, 2.4 mmol)

in 20 nL of dichloronethane. After stirring at room

tenperature for 2 h, the mxture was washed

sequentially with water, 0.5N aqueous hydrochloric

acid and saturated aqueous sodi um bicarbonate

under sdbicetd piéBsur'Eh endthg aém@epb%&iﬁrtmwi bet@def mgn&%tawmmo mL) and
oncent rat ed under redu ess

water G 4 Y B MR TP B s G By h S0 s sodium

blcarbmaémcpum(m @80 fmlgrant! hauﬂa@edaamue@ué)rmh 43@0 mbyrirfet @veli magenesium

YT SR G0 608 SR o YOO i

gel; 5% gthybaqegateghyangs elyantpafferded 2 pate typlow solid, ayhieh wasottisfrated with
hexanck-t8laff¥fd tﬁe B8 (:&Hi)o&ﬁleas-ﬁ%lﬁtesééhﬂt V2041 (M+1-(Bu).

6- |odo!é 4]tr|azolo| , 3-a] pyridin-3(2H) -one
§E’a‘g—f-g{-lnter ng, 1.379 mmol) in anhydrous

di met hyd foicermi dehitMrof the pil’ohiudl\ﬁﬁ)nﬁStépd\ siRadERsi & 12/0 mmol) in

2 it SEERATERCASNED, gt L A0S SO o

soluthnomﬁ dlewpé tawarne toxermicgiperatuThend, efict | bntheivelatites wessremoved

under {d68adirb 4bhRd Metrbsi @lyhs AGBHRLS w%%r?ﬁl‘é) '8 and the_lsolutlon was

recipitated solids were renoved i on

neutraffed OBt QU S R Ol SR SHP GRROBHE. E%@@ﬂgremas@tracted with
ethyl adéthear{dBie BLISACH Mas Waﬁlﬂide&lth @rﬂda@@ raqwaﬁlé atifél dried @K/W}ﬁ@g‘hea um

suttee S p 0 PSR- e b Sy e e e to atford

the tltlcremhmmuw/ &SlacxhllntermmdelndVIS)ZZtld (M—FflOr dt he title

ONPOLNE S ML) =81 WO 2004/ 043940
Step Gl b TTERVELTATE 15 N2 N, | | N

7- 1 odob@p ﬁtatz@ﬂ $q}]utz;(n3}ﬁ)th@pr@du03,tf@pjn Btep B above (220 mg, 1.00 mmol) in
N, N-dieehV1 Rk @aBideqQd SAHLNFEOAIIRE N, N-dimethylformamide dimethyl acetal (0.37 mL,

2.60 mmol). The reaction mixture was heated to 130 °C overnight.” After cooling to room

temperature, the volatiles were removed under reduced pressure to afford a red oil, which was
dissolved in 2.0 mL of methanol and 0.162 mL of pyridine. The solution was cooled in an ice
bath and hydroxylamine-O-sulfonic acid (147 mg, 1.30 mmol) was added in one portion. The
reaction mixture was allowed to warm to room temperature and was stirred overnight. The
volatiles were removed under reduced pressure, and the residue was partitioned between
saturated aqueous brine solution and ethyl acetate. The aqueous layer was further extracted with
ethyl acetate, and the combined organic layers were washed with saturated aqueous brine
solution (100 mL), dried over magnesium sulfate and concentrated under reduced pressure to
afford the title compound as an orange solid. MS 246.1 (M+1).

INTERMEDIATE 20
N Cl
"9l
\Y
N~ NP~
5-Chloropyrazolo[1,5-alpyrimidine
Step A: 5-Hydroxypyrazolo[1,5-alpyrimidine
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15

5 A mxture of 6-iodoqui nazolin-4(3H)-one

(Internediate 11, 100 ny, 0.37 mmol) and
w@hb@apkphosphoni ¢ dichloride (1.5 nL) was heatBCI/E$20050B4924

C for one h. After cooling the reaction mxture in an

ice bath, isopropyl ether was added. The resultant

crystalline precipitate was collected by filtration,

and was then stirred with saturated agqueous sodi um

bi carbonate solution. The solution was extracted with

three fTord iters sofutiohkhyB- a@ﬁﬁ@@t&ol@ld 5t 0. 1@@%19&06% of 1,4-

re dri d ne )
T I O N
light ]Zﬁlbmﬁgﬂutwﬁuvasfwmmmmm rdflpx p Adiead dt theé)lcbdﬂ—fa:dlsamabn was cooled to

d 10% ethyl .
oo SISQARACHEEN 4} a8 40 A CHY e s vos
collecpesh wahet) witlstodyeng:and airaltieod te #ffordIthentitld Gipmmd aT e tantselid. MS
136oql\,pqqct (73. 8 my) from Step A was added a sol ution of

S mrg éa 15 et hanol (7 nlL) and the resultant
te oI uti > enperature for 2 h. The

vol at i lremixtwerd m@m@u@a (uegi er10. @dﬁﬁ@‘ﬂfr@frﬁ&éy Aeab@n@aAMS mL of

trlturat et.her to
Phospggélls(g)ggm\g?%%eu\g?s \g%mée Jg(/\% ér }fjhE BlKRErSY3s %) quh_il}CF the volatiles
were [eNTRFRVEDleaTeduted ptdlssure:/ Thd daxk rdsidu2 vasipaBitiondd berivdaz ek water and

dlchl&o%eﬁﬁlaﬁé’ ahd ki aéu%&sq %ra%te%ﬂvfﬁl additional dichloromethane. The
5- 1 odo- 2- p-t ol uenesu onam

combineg @Bgagmrp)qtr@pté é‘{?é%@q]tfcb(h\@ﬁﬁ%wwplf@p @ed concentrated under reduced

plessﬁie T@bmr@&ui gfh@ Bywicddliar whRh vhs POrifled g@ﬂﬂsh@ﬁ%ﬁlat %}8, (silica gel;
yridi ne

0.5% §itH50l 8 dsigrofic f@nﬁﬁfua?ﬂ (R AR Ok aagun S i olid. MS

153. 89@&11656NMN613 warmed at 90 C for 18 h. After cool i ng

to roo r

porti oHIEW% gliemgy %}%mn%" tth? %roccghl\%g %l?[hvm Cﬁ?r%‘?(?]inp &R g1 7rihg Examples
hStedﬂ%E@h’lPélﬁWpﬁeéWW@date was col | ected, washed with

water, and dried in vacuofag@fford a pale yellow

povvder, which was stirred™wth 20 nL of -82 WO

2004/ 043940 PCT/ US2003/ 03493&2 hanol for several

m nutes. The solid product s then col |l ected, washed

wi th nmethanol, and dri ~a tao . provide the

title corrpound as an o ite pO\N(Ner. LC M5 374.8

(Mtl). Step B: ' NH,

1- (Car banyl msthyI)Rs i 0do- 2- (p- toI uen®sul f onani do) p

e To a solution of the product (1.60 g, 4. 27

fromStep Ain 8.0 nL of dry 5
di net hyl f or mert de was addeld sog@@im hydri dg (188 wm

; !
wei ght % di spersion in mneral oil 3 4C4.40?nfom~)

+ K ] +3
15—mnA—the—sotut+er—was—warred—to S/

t 0
in, and was then cooled to rjoomtenperature.
hilérloacet adi@&:M20hemy) was added Me one pS)-CFEh, | 40811

tlhe
19 3-(SO,Me)-phenyl Me (S)-CHF | 405.1
20 pyrazin-5-yl Me (S)-CHF | 329.2
21 3-chloropyridin-4-yl Me (S)-CHF | 362.1
22 2,4-difluorophenyl Me (S)-CHF | 363.0
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solution was then warned to 100 C. After 2.5 h,

sol ution was cooled to roomtenperature

WO niogd/oFP40L of
col l ected, washed with water

i ce-wat er.

t he

and poured

The resul tant preci ppPCHUS2005634924
10 and air-dried

overni ght. The crude product was subsequently stirred
with 20 nL of nmethanol for several mnutes, and the
product was collected by filtration to afford the
title conpound as a white powder. LC/ M5 414.9
(IMt1-|H20) Step C
N-£5-|1 odoi msdagifldrogndtyPyr i di n-2-y cet 2
m xture or the prooécm fromStiep Dh\%ouu . ,(9)0(:.@5 *%6%1
ang 1. g q(? etic 15 anhydri de was vvarmsd at
rleftdx fﬂr uorpRkenyb| ut i on was Mool ed 1(8)-€HEm| 363.0
tienpgrature and concentrated junder reduged pressure.
Th25 riesi due3\sadifiperophdnybned bet weenget hyl| agptaie (aggh o
wat er|, and the ethyl acet ate lfayer was shed -
segéjentlai@{ Wt h satu d aqueous_sodi ym
cat sz(lylcl y‘_’at wrated gueous (‘SI)FCHE 399.2
dri ed (nmagnesi um suI fat e) and |concentrated under
r ed p-etimxyearbdind)pbenyde reési dudblenas pursicHEE By399.1
preparative thin-layer 20 chromatography [(siTica gel,
1%gret hanol [1dis ), 0f ane) to af{ard the
¢onmpound as a d?ee?gg%rbuw powder—ECHVE3 uu.l.) é’}[\g 1‘52.0'1
INL'I)'QERI\/EDI ATEI 17 02N N N 6-10¢do-3 -nitroim dazo|]
L2 | Py §02Me)|=8hf‘é1yl;ol ut ifon OMe (S)'CHF 420.1
6-1 oc10| m dazo[ 1, 2-a] pyridine (Internedi ajfe 6, 448|ny,
1.84| mol) 4CcaEopgeaty at ed' sul furjge aci d (%‘@Hpi_ a1
15 C|was added concentrated nitric acid Tt -
dropwi se. Aft h ddition was conmplete, the
L o N Bndiig AT 1 o0 18 SRR PLE bl | g8l
one hour and was poured onto 10 g of icel The pH of
W i xt ur &-OE-mdidisBell to 4 wi tMeaqueJugs){:(qqps:i:;ggl_l
hydr oxi de solution and the resultant soljds were
cald ected by 3@yighkfgiation, washedywi th yatgr d
dried. The crude IJp| u’&uu was—ectrystat--2 béﬁ. @ﬁ\ 361.1
i chl or onet hane/ hexanes to afford the title conmpound.
| MB289 38 (iEphenyl 83 wp 2004/ 049940 (S)-CHF | 345.1
PCT/ US2003/ 034924 | NTERVEDI ATE 18 N Br | N 6- Br onpf
1,35, 41t ri azolpENIptengll pyri dine pe (S)-CHE | 352.1
36 pyridin-4-yl Me (S)-CHF | 328.1
37 pyridin-2-yl Me (S)-CHF | 328.1
38 2,4-difluorophenyl Cyclopropyl- | (S)-CHF | 403.1
methyl
39 3-(MeSO2)phenyl Cyclopropyl- | (S)-CHF | 444.9
methyl
40 4-fluoro-(3-tetrazol-5-yl)phenyl Me (S)-CHF | 413.1
41 3-(aminosulfonyl)phenyl Me (S)-CHF | 406.0
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Step A N (5-Bronopyridin-2-yl)-N
N-di met hyl i m dof ormam de 55 To a stirred sol ution of

WG20rn0m94@- am nopyridine (3.0 ¢

17.3 mo

di met hyl formam de (6 nlL) was added
N, N- di et hyl f or mami de di net hyl

acet al

1)

(5.37 g,

i NPQT/NIS2003/034924

45.0

mmol ). The reaction m xture was heated to 130 C
overnight. After cooling to room tenperature, the
Y, tiles were renpved under reduced pressure to
afford the desired product as @ brown oil. LC M
2P 228| ( Melbro-B5-Sh@sbIByISHBRAMOf 1, 3441t ri| 8209l
Stalp[ri di negro an IC}éﬁ)COO;ﬁSU, bl.l%l’ll ed—s Ia(é‘?l U||ﬂ#413'3
the,crude prg%ﬂgt fron1Step Al3.94 g, 17.3 mmol)|in
niet aa ol (30 10X | dine (2 7M@ 35, a5l wad3.1
added hydroxylan1ne O sul fonilc acid (2.54 g, 22.5
mme#t) . The 6-gmotdpeAdiAixyiure was al gned to WACHH O 3462
room 15 tenperature and was stjirred overnight. The
I I
st 'cjigg’g\vnz\npcargonﬁﬂ)hﬁwd reduced. pressulerifid 0.0
bi carjbonat e solutlon and et hyl| acetate. The aqueous
| lager| wiréphenylatrocesbondithedylwi |t h efMiy| aclet(d-€HFand 446.3
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atdl.1
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\as washed sequentially wth

53

q

R

3-(5-ethoxy-1H-1,2 4-triazol-3-
yDphenyl

Me

aturated ad

ueous sodium
($)-CHF

438.3

54

1-ethyl-6-o0x0-1,6-dihydropyridin-
3-yl

(S)-CHF

372.2

55

quinolin-6-yl

(S)-CHF

378.2

56

3-(2-0x0-2,3-dihydro-1H-
imidazol-4-yl)phenyl

(S)-CHF

409.3

57

2-methylphenyl

(S)-CHF

341.2
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bi car bonate solution (200 nL) and saturated aqueous

bri ne

(2001nL), dried over

magnesi um sul fate and

w@emgesmosmt ed to afford a brown solid. Purifi cetT/os2003/034924

flash chromat ography (silica 5 gel;

5% et

hyl

acet at e- hexanes eluant) afforded a pale yellow solid,

whi ch

was triturated with

hexanes to afford the title
conmpound as a white solid. M5 265.1 ( M+l -tBu).

Step B:

2- Ami no-4-iodop. ridine To an ice-cold solution of the
product from Step A above (3.84 g, 12.0 nnol) in
Lcof| di chl dded t I
freH AL il M PRV w7 i s,
MImmdtO\mrmtoroomtamaaUﬂezmd after 1 h,
t|h&9 viol Riti-(te§uouemsthydr-d®.4-under Mauced [{EeREBET d. 462.1
The riesi dueyps) glgRined I n water (120 nL) and the
soratjronm was —neutT af T Zed by portionwse jadditon-jof
slodj um bi car bonat e. The m xturfe was extracted w th
t BUI| Aot &-dihydepquinazelin-6-xk | ed WSYEHF | 395.1
slat urjat ed aqueous brine, dried over nagngsium sulifate
andl concent r at-gebrbghealf ord an |of icovEe SolEdcawhiicho2 2
was tiriturated wth hexanes tq afford IS5 [the T1tl{g
coppaund as, a MB 221.1 (MHD). C
7-I'odof 1, ZlﬂFﬁghgngg¥ 1, 5 alip. ridine To(g}é%ﬁfrea721
sol utli on ofﬁhMQOpwUﬂméndfron1<¢ep B abovd (220 ny,
1.00 jmmol ) in N, N-dinethylforjmam de (0.5 nlL) was
qdged N [IBIdY QLB AG1 dijmet hygyy acetialo(Be? I fs |
Mot ). The reactton mxture—was heatjed—to 13
dv grnlght After_cooling to rloom 20 tenpgerature, the
voPtliles were retroved under rleduc®® press GSeCHE | 436.2
af f or|dtréfluceemethlyl)[ Vi Eda0RsT4,3d1 ssol ved in 2.0 niL |of
nmet hanol and Qm}6g q% of pyridgine. The sdlution wgs
deel-dd—i-n—an—f and—hydroxyl am ne-l0-sul f onilc
acid|(147 ng, 1.30 nnDI) was added in ong portion.| The
rle@Ztli on ni xtduflerogsngl | oned tjo VEONHL0 rlogM-CHF | 374.2
tlenperature and was stirred overnight. The volatilles
66 [renoved ufnder orieduced pressur g, and |t g3l du
S partitioned etﬁien 25 saturated:aque E )grl 584.1
sol ut]i on ddngrdd Aytltriseelokt s, THe aqueous llayer was
flurther extragb@suiMictyl ethyl jacetate, and the
donbijned organi C iayers Were washed w thrsaturated
dquequs brine ution (100 niL), dried qver magnesi um
sug? te and"EﬁﬁEgﬁFWST & under| redded prlessGFe tq 376-0
gf f or|d t he dihydrepgalipOund as gn orange sqlid. M5 246.1
(IMt1)|. INTERVEDIATE 20 \ N~ @I 30 N
[~ i - -
FU§€Lorgg%{agedﬁgd&mgn@%?¥&UIrdlnegggep A SCFyd 362.0
69 4-aminoquinazolin-6-yl Me (S)-CHF | 394.1
70 5-bromo-1-methyl-6-0x0-1,6- Me (5)-CHF | 4239
dihydropyridin-3-yl
71 4-fluorophenyl (pyrrolidin-1- | (S)-CHF | 428.3
yDcarbonyl
72 4-fluorophenyl (azetidin-1- (S)-CHF | 4143
yDcarbonyl
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WD 2004/ 043940 PCT/ US2003/ 034924 To a stirred

sol ution of 3-am nopyrazole (11.5 g, 0.138 nol)
wor00e/430401 di oxane was added et hyl
15.2 ni, 0.150 nol) dropw se,
yel | ow sol ution was warnmed to refl ux.
bl ood-red sol ution was cooled to

and the resultant
After 4 h,
roomtenperature and

in

|
t

100 nL of toluene was added with stirring. The

65

propi ol at e ¥ABUS2003/034924

i ght
he

resultant precipitate was 5 collected, washed with
tpluepe and air-dried to afford the title| conpound] as
al tyan| sobi gcetfh@n-q, ML) Sep Ry 5-Chlo zpl gf
15 a pyri(rri inelr,lﬁé)i%lxtzutﬂ(‘e’r of the pr%duct ((rf.?' , 434.2
1p-0 pmol) _fr aPYREBO-A ahove and 7.5 nl of  phosphor us
okych| oride was warnmed at reflux for 4 h.| The m xture
was74cool ed, 2-aithyiBeoxor atiles | 10 wgke rermqg?_@m:ndeg%l
reduce %@%@;4The rk resj due was partitioned ’
between [ %ﬁﬁT or onet hane, and the aqueous
llayer| was ext ajpstidd-6aylt h addi t]i onal di chljor onet hane.
The [conbi ned organic extractsf were dri ed over sodi
subkat e - ty ed pre tio
provi u%- a1 |lg t—bt bj" , i .?éé%y 382.1
fl ashi chromat ography (silica del; . t hanol ijn
di @8l jor onet hahBuep t o af flofetrdrel-6i t|| SEGEFoUNd42.3
as a white solid. Ms 15 153.8% J] a8 |[(MF1).
Bssentially foll ow ng the procedures outI i ned forvl'e
= Exanples 1fi st 90y Table 1-3 were
repar ed. TABLE1 RRON NHLD R4 2 X Ex. Ré R2 X
NE77Nk1 18 4-{lGeBdihyphenyl ne CENIGHME 403sicHE9 | 3882
3-(Sq2Me) hen | Me (S)-CBF 405. 1 20 pyrazi n-5-yi |V
( (HF 329. ch or opyr| di 5 Vg
AR ARl = 3 T Al s55hCHied 4293
2004/ 043940 PCT/ US2003/ 034924
79 4-fluorophenyl COOMe (S)-CHF | 389.2
80 | [1,24]triazolo[1,5-a]pyridin-6-yl Me (S)-CHF | 368.1
81 4-fluorophenyl COOH CH; 357.1
82 4-fluorophenyl COOH CF, 393.0
83 4-fluorophenyl CONMe, CH, 384.1
84 | 3-carboxypyrazolo[1,5-a]pyridin- Me (S)-CHF 411.1
5-yl
85 6-0x0-1 ,6-dihydropyridin-3-yl Me CH, 326.1
86 | [1,24]triazolo[1,5-a]pyridin-6-yl CONMe, (S)-CHF 425.3
87 | [1,2,4]triazolo[1,5-a]pyridin-7- -yl CONMe, (S)-CHF 425.3
88 pyrazolo[1,5-a]pyrimidin-5-yl CONMe, (S)-CHF | 425.2
89 phenyl Me (S)-CHF | 327.0
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23 3, 4-di fl uorophenyl
2, 5-di fl uor ophenyl
W@ 2@4diFokuior ophenyl
car bonyl) henyl
) henyl
(S)-CHF 420.1 29 4-(NHSQ2Me) - hen |
Me (S)-CHF 371.0 31 yridin-3 1 M
Me (S)-CHF 358.1

30 4- CO2H phenyl
(S)-=CHE 328.1 32 6-QWe-pyridin-3-yl

Me (S)-CHF 363.0
Me (S)-CHF 363.0
Me (S)- CHF 399.
Me (S)-CHF 399.1 28 3-(NHSCR2Me) henyl
Me (S)-CHF 420.1

25

2 27

Me (S)-CHF 363.1 24

Ve

26 3- ( et POKUS2003/034924
4- (et hox carbon

33 2-|c1- henyl Me (S)-CHF 361.11 34 2-F-hen T ©Me
(1SY6 QHIF1 34%+ikzol83 , BafehriBResy] |me viHF 352 36
pyrl |n Z-yT— Ve ?b - CHF g28¥ 37 pyu.%i. 2 9.2Nb 407.4
(1S) = CH 4-di f1 uor gphenyl Cycl{opr opyl -
( 1c:anEl %iﬂimlﬂﬁtigﬂwsémsﬁ Yive sy Beray | | Oy cCHpr ofy#41.2
(1S) QHF 444.9 nmethyl 40 4- flugﬁgmaﬁlletrazol-S-yl)
"henyl| Me (S)-CHF 413.1 41 3-(a osul fonyl ) phenyl} Me
(IS —CGHF—466—0—87—\WD-2004/ 043 AQ’) PPR32003/ 034924 42
4-f1 doro-(5- tetrazol 5-yl) hen 1 Me (S)-C¢HF 413.3| 43
3- %3/ gr bk3.4ligazdlo[sS-¢ 1By FiGhe-R4 3. (pyrréRdief Il uor gF, 469 .4
yridiin-3-yl Me (S)-CHF 346.2 acar bonyl ) hen
| VETCS)=CHE 3702 —46—3=({hen %ﬁca&‘%’é‘yg Ay —henll Mo
(S%-CHE1 446.3 47 4-fluoro-3-(5-o0x0-4, 5-di hydro- M
(S)2 oHE--#5brigzolal L Salpyediadi-dz ol CANMeCHiey| @B, 519.1
3-[(thiazol -2- Me (S)-CBF 453/2 ylpjam nocarbon |]
henyl i
94 | [1,2,4]triazolo[1,5-a]pyridi (morpholin-4-
,2,4]triazolo[1,5-a]pyridin-6-yl yDcarbonyl CF, 485.2
TABLE 2
e
N7
NH, X
R* 2
Example R4 R2 X MS
(M+1)
95 4-fluorophenyl Me - CHF 331.2
96 1-methyl-6-0x0-1,6- Me CHF 344.0
dihydropyridin-3-yl
97 [1,2,4]triazolo[4,3- Me CHF 354.2
alpyridin-6-yl
98 imidazo[1,2-a]pyridin-6-yl Me CHF 353.1
99 4-fluorophenyl COOH CHF 361.1
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10

15

49 3-[(tetrazol

-5- Me (S)-CBF 438.2 yl)am nocarbonyl ]
Me (S)-CHF 367.2

PCT/US2003/034924

henyl 50 im dazo[1,2-a] yridin-6

wG 0020mehoxyphenyl Me (S)-CHF 357.2 52
3-(5-0x0-4,5-di hydro-1, 3,4- M (S)-CHF 411.1
oxadi azol -2- 1) hen 1 53

3-(5-ethoxy-1H 1, 2,4-triazol
yl ) phenyl 54 1-ethyl
(S)-CHF 372.2 3- 1 55 uinolin-6

- 6- 0x0- 1, 6-di hydr opyri di n-
Me (S)-CHF 378.2

-3- Me (S)-CHF 439.3

Me

56 3-(2-oxo0-2, 3-di hydro-1H M (S)-CHF 409.3
1) NBforbp Rehyf~ et hyI @ﬁ&xe'; Me (&pCHF| 3551

WO 2004/ 043940 r’bll US26657-034924—58
2-(tr|flu ronethyl)pheng S)-CHF 395.1 59
3-[ 5-108ri 1 uokbfEitHyrolold-1, 2/ 4 CQMMes) { CHFCHE?2. 1| 4432
triazol -39 |] h@@yﬁd@Qggfoxo-i 4_d|hydro ELna;gllq:E-
1 Me (S)-CHF 395. 1T 61 4-fruor ophenyl CONBEt(S)=CHF
402.2 62 1l-nethyl-6-0x0-1,6- Et (S)-CHF 372.1 dih

dro yridin-3-yl 63 6-oxo-LABOER dro yridin-3-yl
(S)-CHF 358.1 64 3- Me (S)-CHF 436.2
(trifluoromethyl) [ 1,2,4] tg2azglo [4,3 -a]

yridin-6-yl 65 4-fluorophenyd ¢
3-0x0-2,3- Me (S)-CHF C

PN

Et

QWH2 (S)-CHF 374.2 66

1,2,4]triazol o[ 4,3 a] hyl - 6- oxo- 1, 6-
Me CF2 376.0 R NH, K/X
Example l_if‘: R_2 X MS
(M+1)
102 4-fluorophenyl Me CHF 359.2
103 1-methyl-6-0x0-1,6- Me CHF 372.1
dihydropyridin-3-yl
104 [1,2,4]triazolo[4,3- Me CHF 382.1
al]pyridin-6-yl
105 imidazo[1,2-a]pyridin-6-yl Me CHF 381.1

EXAMPLE OF A PHARMACEUTICAL FORMULATION

As a specific embodiment of an oral pharmaceutical composition, a 100 mg
potency tablet is composed of 100 mg of any of the compounds of the present invention, 268 mg
microcrystalline cellulose, 20 mg of croscarmellose sodium, and 4 mg of magnesium stearate.
The active, microcrystalline cellulose, and croscarmellose are blended first. The mixture is then

lubricated by magnesium stearate and pressed into tablets.

While the invention has been described and illustrated with reference to certain
particular embodiments thereof, those skilled in the art will appreciate that various adaptations,

changes, modifications, substitutions, deletions, or additions of procedures and protocols may be
made without departing from the spirit and scope of the invention. For example, effective
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dih dro ridin-3 1 68 6-0x0-1,6-dih dro yridin-3- | M
CF2 362.0 69 4-amno uinazolin-6 1 M (S)-CHF 394.1
wQ 2003/039em0- | - net hyl - 6- oxo-1, 6- Me (S)-CHF 423PCI/US2003/034924
di hydro ridin-3 1 71 4-fluorophenyl (pyrrolidin-|-
(S)-CHF 428.3 yl)carbonyl 72 4-fluorophenyl
(azetidin-1- (S)-CHF 414.3 1)carbonyl -89 WO
2004/ 043940 PCT/ US2003/ 034924 73
2- (acetylam no)i m dazo[1,2- Me (S)-CHF 424.2
dosaged pter Hamthe pyttichthr dosRbdM seBfodthOrezeiBabdve nﬁa%)b ik & a

4] 1
consef XL vl frre ol Gheteptlog M pl e eggor oy ofene
indicatiofi$ wish tshemypoufids efttharokatten 1@61)ca1€&||§bd¥é2 The specific pharmacological

respoﬁé&g% @%eﬂ%?ﬁ?{y ”Xécokd?%g ) Jn%%ﬂo&@ H%/g lgal) ange compounds

5 selectod o Wthgs ety preqmesept ]Q}g)’m@;pqut]gzg gagierg@s well as the type of formulation
and modie 8f é’drﬁlhisﬁéﬁé@éﬂ Ry, )iﬁdl gﬁdﬁ &pydte%r{ag))ngi": dlﬁg%néeg %ighe results
4-1 | hen (:(f}—] 4-fluoro (
are copjesnpige iy ECaaace it e sbiscis fesRNSHCeed Tsgprerent perition. 1tis
intend8d cthedbfory, plyatazooino gt dn-te] definedibythe Mboﬁehs})gﬂ%'Hzﬁalg%sévﬂich f806llow and
Y,
that SL?]? céau%? tb? 1n§ezz Fejtsfcg sg:)rgﬁaqy Ak sHeaéO%%l%o\lez (S)- CHF 425.3
10 87 [1,2,4]triazolo[1,5-a]yridin-7- 1 CONMe2 (S)-CHF
425. 3
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88 yrazolo[1,5-a] yrimdin-5-yl CONMe2 (S)-CHF 425.2
89 phenyl Me (S)-CHF 327.0 -90 WD 2004/043940
WOEDDANEROD3/ 034924 90 [1, 2,4]triazol o[ 1,5-a] PCT/US2003/034924

yridin-6-yl CONMe2 CH2 407.4 91
[1,2,4]triazolo[1,5-a]pyridin-6-yl (3-fluoro- CH2
441. 2 azetindin-I- yl)carbon 1 92 o
[1,2,4]triazolo[1,5-a]pyridin-6-yl (pyrrolidine- CF2
469.4 1 1)carbonyl 93

WHATISCUAMERZS! of 1, 5-a] pyri di n-6-yl CONMeCH2 CF2 519.1
Ph (nmorpholin-4 94 [1,2,4]triazol o[ 1, 5-a] pyridin-6-yl
yl)carbonyl CF2 485.2 TABLE 2 R2 O N 4 NH2 \--X R
Exanpl é- R4 Recompmnd o strud@akifoimulerlopheny|  Me CHF
331.2 96 1-nethyl-6-o0x0-1,6- Me CHF 344.0 dihydro
yridin-3-yl 97 [1,2,4]tri gl ap4, 3SR'Me CHF 354.2 3]

ridin-6-yl 98 imd rifdin{6 I Me CH P 353.1
99 4-fluoro hen | : WO 2004/ 043940
PCT/ US2003/ 034924 -f1 uor ophenylI’TONMe2 CHF 388. 1
101 [1, 2, 4] triazol o %%43. 2
4 p
R" R

or a pharmaceutically acceptable salt thereof; wherein
each n is independently 0, 1, or 2;
m and p are each independently 0 or 1;

Xis CHy, S, CHF, or CF2;
W and Z are each independently CHp, CHF, or CF2;

R1 is hydrogen or cyano;

each R3 is independently selected from the group consisting of hydrogen, halogen, C1.4 alkyl,
C1-4 alkoxy, cyano, trifluoromethyl, trifluoromethoxy, and hydroxy;

R4 is aryl, heteroaryl, or heterocyclyl, wherein aryl, heteroaryl, and heterocyclyl are unsubstituted
or substituted with one to five RS substituents;

R2 is selected from the group consisting of

hydrogen,

C1-10 alkyl, wherein alkyl is unsubstituted or substituted with one to five substituents
independently selected from halogen or hydroxy,

C2-10 alkenyl, wherein alkenyl is unsubstituted or substituted with one to five
substituents independently selected from halogen or hydroxy, ,

(CH2)n-aryl, wherein aryl is unsubstituted or substituted with one to five substituents
independently selected hydroxy, halogen, CO2H, C].6 alkyloxycarbonyl, C1-¢
alkyl, and C]-6 alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted
with one to five halogens,

(CH2)n-heteroaryl, wherein heteroaryl is unsubstituted or substituted with one to three
substituents independently selected from hydroxy, halogen, CO2H, C]-6
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10

15

20

25

30

35

a] yridin-6-yl TABLE3 R2 0 R4 NH2 O Exanple R4 R2 X
M5 M1 102 4-fluorophenyl Me CHF 359.2 103

wAa20080kBple 6- 0x0-1, 6- Me CHF 372.1 di hydropyriBPCTuS2003$/034924

104 [1,2,4]triazolo[4,3- Me CBF 382.1 a] yridin-6 1
105 imdazo[1,2-a] yridin-6-yl Me CHF 381.1 5 EXAMPLE
OF A PHARMACEUTI CAL FORMULATI ON As a specific

enbodi ment of an oral pharmaceutical conposition, a
100 mg potency tablet is conposed of 100 ng of any of

t he conitgloxgsarbdnyl (@) grEsERhd Oiv@ﬁllkb@}ﬂ whéf8n Hl!k?d and alkoxy are
mcrocrx%p%)alllne ceIIqu se, of croscarnell ose

sodi unt tiggtechpr SHbSHEYPEWIth ﬁP%f%féYealﬁaéOgethe active,
m(CHekrhederatydlylewbetinletsasychyht wnsastianekod ubstitateg with one to

bl endeg}, £l §L&)Et1tugltﬂt§ 1I{He§éﬂﬂreﬁtly S ééc:? = 0318 ‘%#e r}}dcr:c%{)&“ Fiﬂgé,ﬁtﬂh gO2H C1-

magnesi um Stearate and presse
i nvent 6@&%@%@@@&9@@%@@@ 6 klkasy.rvetesedn wikyhand alkoxy are

ref er efe& bk Ruhaldr kiR fit %h@%oﬁ@l‘?a‘f{;"e”ts thereof,,
i

th £™hat vari ous
&Q%&alf FfLyclog TeTH NS %He/éf% Yisubstigyipd oy substityied with one to

del et i dmss subkti@ehts ﬁn(ﬁp&ld@ﬁtlﬁieﬂ)@@fﬁﬂlﬁr@ﬁ halb@expmﬁﬁml@o H,Ci6

he it
soope SRR Rl ok U ERRE e o e e s e
2004/ oaﬁmamaea/dﬂsmaaﬁ&ﬁwa%ne tosageso@hlier than the
p@@q B@@Hdosages as set forth herein above may be

a consequence of variations in
E > the mammal being treated for any of

t t@Hz)nﬂl@N&Q@R@ ﬂﬁhe\félﬁ R6tha m%&%ﬁ&c@fltﬁr gb@edtéﬂvf?&% ¥ eroup

i ndi cat ed. abov eci f ph ar gl ca

res pong‘@?ls&ﬂgé’?bgg‘)% e\%‘?‘i}ylagli éjﬁﬁnéﬁhﬁnﬂe@%n@ 6
upon t bgelqedkyl] ad @y alkiyl, wehee@ARIkYNESinbuts ehueat (ﬁdsuB:fututed with one
whet her heru%ar e present. pharnpaceutical_ carriers,

wel | 2@ B Py usHF REpAP LY tsiFctogaombalogst and hydroxyand wherein
adm ni phergt hahcyerqalloy @, unsutdtitiehorexpatted wardnatd ans

or dif {@J-8RRRR 11‘1([}:#31111%8{1? sibdsa g@%reﬂaagd%@% gg}akc?{tyeﬁ é'6nalky} and C1_6

accordance wth the objects an
pr esenélkpryeriteren alkyt aridsalkaxytaee testithied ef eutstitutdiawith one to five
t he inMﬁg%éngn be defined by the scope of the clains

whi ch fol Tow an
or wherein R and R7 together with the nitrogen atom to which they are attached

form a heterocyclic ring selected from azetidine, pyrrolidine, piperidine,
piperazine, and morpholine wherein said heterocyclic ring is unsubstituted or
substituted with one to three substituents independently selected from halogen,
hydroxy, C1-6 alkyl, and C1_g alkoxy, wherein alkyl and alkoxy are unsubstituted
or substituted with one to five halogens; and

wherein any methylene (CH2) carbon atom in R2 is unsubstituted or substituted with one

to two groups independently selected from halogen, hydroxy, and C1-4 alkyl

unsubstituted or substituted with one to five halogens;

each R5 is independently selected from the group consisting of

halogen,
cyano,
0Xo0,

hydroxy,
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that such clainms be interpreted as broadly as is

reasonabl e. 10 -93 WD 2004/ 043940 PCT/ US2003/ 034924
WOBRT/0384CLAI MED | S: 1. A conpound of struct urBET/US2003/034924

formulal: RBRRORLmM ~XNH2 ~4 R41R3(l) 5

or a pharmaceutically acceptable salt thereof; wherein

each n is independently O, 1, or 2; in and p are each

i ndependently 0 or 1; Xis CH2, S, CHF, or CF2; 10 W

and Z are each independently CH2, CHF, or CF2; Rl is

hydregénl, aherymayl ieasdubRRuied or BaepansERith ¥ns &) Bed 18dbgens,

;Fﬁ% glﬂg@% Ew%égcii 5 gg %%q? }Cs;uglg%bogi{\{%%c? ﬁr)rgsglg%ﬁgt?ﬁ qu eor}fe tg: %’Wé halogens,
t (CARUONBAB hoxy, and hydroxy; 15 Rd is aryl,
gggﬁ%%ta@mi? het erocyclyl, wherein aryl, heteroaryl,

et er oc 71 are unsubstituted or substituted
o CH brOCONRER L

R5 substituents; R2 is selected from
t REHgY P90 MROR7st i ng of 20 hydrogen, CI1-10 al kyl,
V\lg@#leifgsél%yl i'S unsubstituted or substituted with one
t O-FEe>Ye

Stituents independently selected from
h&CHoRRANBSSOpRPpxy, C2-10 al kenyl, wherein al kenyl is

u t ubstituted with one to five
B ) S S G

ependently sel ected from hal ogen or
hydHe)yNRSSORS2) n-aryl , wherein aryl is unsubstituted
orcHYRsKRBERGROW th one to five substituents
|E§ églndentltj;2 sel ect ed hydroxy, hal ogen, CO2H, Cl-6
a § bbz(}@g)r}lgonyl , -6 alkyl, and Cl-6 al koxy,

WEHE)CAIOGH_¢ alkgl,al koxy are unsubstituted or
S ‘d@ﬁ&irf-é{tyf (\jvhe\r’girtl er?g%ngu s[ij[u eed (prasluggu%gtsed with one to five substituents
independently selected from halogen, hydroxy, CO2H,
C1-6 alkyloxycarbonyl, C1_¢ alkyl, C3.6 cycloalkyl, and C1.g alkoxy, wherein
alkyl and alkoxy are unsubstituted or substituted with one to five halogens,
(CH2)n-heteroaryl, wherein heteroaryl is unsubstituted or substituted with one to three
substituents independently selected from hydroxy, halogen, CO2H, Cj_6
alkyloxycarbonyl, C1-6 alkyl, C3_¢ cycloalkyl, and C1.¢ alkoxy, wherein alkyl
and alkoxy are unsubstituted or substituted with one to five halogens,
(CH2)n-heterocyclyl, wherein heterocyclyl is unsubstituted or substituted with one to
three substituents independently selected from oxo, hydroxy, halogen, CO2H, C1-
6 alkyloxycarbonyl, C1-6 alkyl, C3.¢ cycloalkyl, and C].¢ alkoxy, wherein alkyl
and alkoxy are unsubstituted or substituted with one to five halogens,
(CH2)n-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, C1-¢ alkyl, and
C]-6 alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one
to five halogens,
wherein any methylene (CH2) carbon atom in RS is unsubstituted or substituted with one

to two groups independently selected from halogen, hydroxy, and C1-4 alkyl

unsubstituted or substituted with one to five halogens;

each R9 is independently selected from the group consisting of tetrazolyl, thiazolyl, (CH2)n-
phenyl, (CH2)n-C3-6 cycloalkyl, and C]-6 alkyl, wherein alkyl is unsubstituted or substituted

- 96 -
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(CH2) n- heteroaryl, wherein heteroaryl is unsubstituted
or substituted with one to three 30 substituents
w0 nabeperrdent |y sel ected from hydroxy, hal ogen, PQX2B52003/034924

Cl-6 -94 WD 2004/ 043940 PCT/ US2003/ 034924

al kyl oxycarbonyl, Cl1-6 al kyl, and Cl-6 al koxy, wherein

al kyl and al koxy are unsubstituted or substituted

with one to five hal ogens, (CH2)n-heterocyclyl,

wherei n heterocyclyl is unsubstituted or substituted
with onk td ;08 Ralbgenstahd edeitbstidni Laiat S cloaltePas daaibkiitutal o2 chiRdituted
it 5RO S ARy R S GlogPy iy gl md
alkox y|vihereinntkyhhidod yoxgraee umsibbtgtiet ot edbstitutsinih bhetodfivetialdpens, and

where@N&hyl BethiéBe (@IDARMON at Pl RS (BurRubithe@bKitbstittR@n@kNone to two
cycl oal k%éxlei ge%]ts bshltuteg‘ (‘%} substituted with one to
groups HidgpendihiLy fo{sriish 150m RAGRTh JUHOKY, 206t alkyk ynsibstituted or
substit@ PERR ondei WNalodekBland C1- 6 al kyl oxycar bonyl, C1-6
al kyl, and Cl1-6 alkoxy, wherein alkyl and al koxy are
10 unsubstituted or substituted with one to five
each Rfaisdyéngen 6CR2) nCOOH,  ( CH2) n000C1- 6 al kyl ,
(CH2) NnCONR6R7, wherein R6 and R7 are independently
sel ected fromthe group consisting of hydrogen,
tetrazdl yl, Thorempdund,of CoME) hwpbreinythe c4BbR ponCGBartked Svith an * has
i - : . FMJ[E itn al kyl is
the Steﬁ%cgchg@ﬁﬁ{t%ng%ﬂ%ru%Sggféléﬂg{i le][1 Wi ?ﬁ I%ne to five
substituents independentl )hgsel ct eﬁﬁrom hal ogen and
hydr oxyand wher ei n Rphenyl' andy cychoal kyl are
unsubstituted or su it 03 h e,to five
substituents i ndepeE el ecfed \ﬁ‘/}n@m hal ogen,
hydroxy, C1-6 alkyl apd CL-NH, akkoxX, wherein alkyl

(o)}

and al koxy are unsybSti\tuted or suBgtituted with one
to five 20 hal oge "> m\/\ﬁfagi n R6 and R7 together
with the nitrogen atomto Ich they are attached
forma heterocyclic ring selected from azetidine,
and Rpyje hysicogeinre flupiipeer i di ne,  pi perazi ne, and nor phol i ne
wherein said heterocyclic ring is unsubstituted or
substituted with one to three substituents
i ndepefdent e camPRRUNEAT Claim huheigarihe oabey aoxaitacietl i R1 marked
with adl*kyhas th@ stefebeienabd Q¥ifigudesnedsiepictenlin Biiehud leoxy are
unsubstituted or substituted with one to five
hal ogens; and wherein anyRmstlayI enet (CH2) carbon atom
in R2 is unsubstitBed or |substituted with one to two

groups i ndependent | I e [?Q}P | ogen, hydroxy,
and C1-4 al kyl | V?)m

\Z - NH X

A g
R* Rs
(Ib)
4. The compound of Claim 1 of the structural formula Ic:
R3 RZ O



unsubstituted or substituted wth one to five
hal ogens; 30 each R5 is independently selected from
W b@40s399p consi sting of hal ogen, cyano, 0x0PCT/BS2003/034924
hydr oxy, -95 WD 2004/ 043940 PCT/ US2003/ 034924 C1-6
al kyl, wherein alkyl is unsubstituted or substituted
with one to five hal ogens, Cl-6 al koxy, wherein
al koxy is unsubstituted or substituted with one to
five hal ogens, (CH2)n-NR6R7, (CH2)n-CONR6R7, 5
wherdi®R3)ih Fluorin&H2) n- S2NR6R7,  (CH2) n- S 02R9,
(CH2) n- NR8S02R9, (CH2) n- NRBCONR6R7, 10
(CH2) n- NRBCOR8, (CH2) n- NRBCO2R9, (CH2) n- COCH,
( CH2) n-5COCCIFH6 canlpyhind (ﬂf@iﬂ])mﬂélamekem Weehion aéid mhsked with an *

}wyeHﬁgsgaFuen%SHngg&apépgh é%ﬁ?%yﬁﬁgug%T% S fl%%fdnalogen

hydr oxy, CO2H, Cl-6 aIkonxngrbonyI Cl-6 al kyl, C3-6
cycl oal kyl, and Cl-6 g#koxy Rwh wheei n RAl kyl and al koxy
are unsubstituted or s tediw tlksone to five

hal ogens, (CH2)n-het gr erHTﬁ\Neteroaryl IS
unsubstituted or substlit
substituents i ndep@hden Ké

‘to three
selecfed 4 om hydr oxy,
hal ogen, CO2H, Cl-6 20 algdyl oxycarbonyl, Cl_6 al kyl,
5 C3-6 cycloal kyl, and C1- al kdid), wherei.n al kyl and
al koxy are unsubstituted or substituted with one to
five hal ogensge cofy 1 -
CH ?ﬁhe é%flyl IS u%@&@%ﬁg%{%% s}i\?ﬁﬁ% % Wﬁ%%?éanXms
2 'substituents i ndependently sel ected from oxo,
hydr oxy, hal ogen, CO2H, C1-

7. The compound of Claim 1 of the structural formula Ie:
53 R® O
Jﬁ\ N\j\
R ‘\/ e i
R3
wherein R3 is hydrogen or fluorine.
8. The compound of Claim 7 wherein the carbon atom marked with an * has

the stereochemical configuration as depicted in structural formula If:

53 R® O
*
/ﬁ\ \
R .\/ NH
R3
15 (If)
9. The compound of Claim 1 of the structural formula Ig:

-0O8 -
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6 al kyl oxycarbonyl, Cl-6 al kyl, C3-6 cycloal kyl, and
Cl 6 al koxy, wherein alkyl 25 and al koxy are

W p®dios9id ut ed or substituted with one to fi vePCT/US2003/034924

hal ogens, (CH2)n-C3-6 cycl oal kyl, wherein cycl oal kyl
IS unsubstituted or substituted with one to three
substituents i ndependently sel ected from hal ogen,
hydroxy, Cl1-6 alkyl, and Cl-6 al koxy, wherein al kyl
and al koxy are unsubstituted or substituted with one
to five hal ogens, 30 whereig2anyynet hyl ene (CH2)
carbon atomin R5 is subst|i tutjed or substituted with
one to two groups in P@s%pd from

hal ogen, hydroxy, and||C1-4 al Kyl §Esu stituted or
substituted with ,T’ve Mtlpgens; Xeach R9 is

i ndependent|y sel ected fktgmthe group consisting of
tetrazolyl, thiazolyl, (8®)n- 35 phenyl, (CH2)n-C3-6
cycl oal kyl, and C1-6 alkyl, W@&rein alkyl is
unsubstituted or substituted -96 WO 2004/043940

whereB(RB WUSA0SIA 4 91ddrindM t h one to five hal ogens and

wher ei n phenyl and cycl oal kyl are unsubstituted or
substituted wth one to five substituents
i ndependent Tie se@hpatnddfitlam haheganthe by@60¥om Bhrl@d with an * has

e st A e BB AR e B LSO R R gt 08 P 6™ ¢

hal ogens, and wherein any ngthyl ene (CH2) carbon atom
in R8 is unsubstitut or sfibstiQuted with one to two
5 groups i ndependentl rom hal ogen, hydroxy,
and Cl-4 al kyl unsubs r substiWuted with one
to five hal ogens; an H.S b{dr gen or R9. 10

2. The conpound ofR"Cl aim 1 wher & n tZi€ carbon at om
marked with an * has thg3stereochenical configuration
as depicted in fornula la: RIIIRR ORL NW m NH2 ~ZYX
4, RR3 (la) and R3 is hydrogen or fluorine. 15 3.

The conpound, of C ai erejn the carbon atom
attac hiﬁ- t o‘ii}aacc,xfgp O%Qll\gﬁl W wherein W and o are CH2 and X is CHp,

CHF @t@peochem cal configuration as depicted in formula

Ib: RBR2 0 RL

12. The compound of Claim 1 wherein R2 is selected from the group

consisting of

C1-6 alkyl, wherein alkyl is unsubstituted or substituted with one to five substituents
independently selected from halogen or hydroxy,

C2-6 alkenyl, wherein alkenyl is unsubstituted or substituted with one to five substituents
independently selected from halogen or hydroxy,

(CH2)n-C3.-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, CO2H, C1.6
alkyloxycarbonyl, C1-6 alkyl, and C1-¢ alkoxy, wherein alkyl and alkoxy are

unsubstituted or substituted with one to five halogens,
(CH2)nCOOH,

(CH2)nCOOC g alkyl,

(CH2)nCONRGR7, wherein RO and R7 are independently selected from the group
consisting of hydrogen, tetrazolyl, thiazolyl, (CH2)s-phenyl, (CH2)n-C3-6
cycloalkyl, and C1.g alkyl, wherein alkyl is unsubstituted or substituted with one

-00 _
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NYmv NH2 X 4 R3 (Ib) p 4. The conpound of Claim1l
of the structural formula Ic: RSB RR ORN-~ R4 NH2

WQ200484P4( | c) -97 WO 2004/ 043940 PCT/ US2003/ 03EORES2003/034924

wherein R3 is hydrogen or fluorine. 5. The conpound of
Caim4 wherein the carbon atons marked with an have
the stereochem cal configuration as depicted in
structural formula ld: RBRRR pRL R4 NR ~X 5R3
(1d) 6. The conpound of Caimb5 wherein RL is

hydr oges fivdMitsti@bs idlegentichtly sélidled bl halogeir dnd Kydra_%and wherein

Ro' b B g %‘c@a@% BB Seert BT o 1oF

f 1 uor i §ebstigientsjpdepsngradip gelsetedfamhaosrn e ysirexyt kd -6 alkyl, and C1-6
b . i * em. cal .

o o PSRRI L B0 Dot SOEREI Bl gne o e

R2 0 NhalogegnsnHe F

or wherein R0 and R7 together with the nitrogen atom to which they are attached
form a heterocyclic ring selected from azetidine, pyrrolidine, piperidine,
piperazine, and morpholine wherein said heterocyclic ring is unsubstituted or
substituted with one to five substituents independently selected from halogen,
hydroxy, C]-6 alkyl, and C1_¢ alkoxy, wherein alkyl and alkoxy are unsubstituted
or substituted with one to five halogens; and

wherein any methylene (CH?2) carbon atom in R2 is unsubstituted or substituted with one
to two groups independently selected from halogen, hydroxy, and C1-4 alkyl

unsubstituted or substituted with one to five halogens.

13. The compound of Claim 12 wherein R2 is selected from the group

consisting of

C1-3 alkyl, wherein alkyl is unsubstituted or substituted with one to five substituents
independently selected from halogen or hydroxy,

CH2-C3.6 cycloalkyl,

COOH,

COOCj_g alkyl,

CONRGR7, wherein RO and R7 are independently selected from the group consisting of
hydrogen, tetrazolyl, thiazolyl, (CH2)p-phenyl, (CH2)n-C3-6 cycloalkyl, and C1-6
alkyl, wherein alkyl is unsubstituted or substituted with one to five substituents
independently selected from halogen and hydroxy and wherein phenyl and
cycloalkyl are unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, Ci_g alkyl, and C}.¢ alkoxy,
wherein alkyl and alkoxy are unsubstituted or substituted with one to five
halogens;
or wherein RO and R7 together with the nitrogen atom to which they are attached
form a heterocyclic ring selected from azetidine, pyrrolidine, piperidine,
piperazine, and morpholine wherein said heterocyclic ring is unsubstituted or

substituted with one to five substituents independently selected from halogen,
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15 (If) 9. The conmpound of Claim1l of the structura
formula 1g: -98 WD 2004/ 043940 PCT/ US2003/ 034924 R3
W0O2009/08040 R4 NH2 Z' X R3 (1g) wherein R3 is hpdr/osmn3/034924

or fluorine. 10. The conpound of Claim9 wherein the
carbon atom marked with an * has 5 the stereochem ca
configuration as depicted in structural formula Ih: R3

R2 ONW 4 NH2 , X R3 Z R (Ih) 11. The conpound of
Claim10 wherein Wand Z are CH2 and X is CH2, CHP

or CF2hydOxy,271- é’ h&yl’; Qi oY nplalRbx yChk i lal We i alk dRS ateSunsubstituted
sel ected fromthe group  consisting of Cl-6 alkyl,

wher ei Af §}bﬁ9qu’[quwﬁh%?o‘é’tf}vted’la&$e’éﬁ substituted with one
to five substituents independently selected from

halogen or drox al k al kenyl is
unsubstit ut ﬁﬂﬂéﬁﬁ%ﬂﬁghfaf@ﬁS%ngPLﬁmegﬁ?
substituents 15 i ndependently sel ected from hal ogen
or hydroxy, (CH2)n-C3-6 cydRoal ®@yl, wherein cycl oal kyl
IS unsubstituted or sub tlt‘tedlmﬁt one to three

substi tuents i ndepend sefect &d fW)m hal ogen,

hydr oxy, CO2H, C1- 6 ony g banyl 'X Cl-6 al kyl, and
Cl_6 al koxy, wherBfA arkyl and A&l k 25) ar e
unsubstituted or substltutegl_éath one to five

hal ogens, 20 (CH2) nCOOH ‘))nOOOCll 6 al kyl,

wherein X is CH2, S, CHF, or CFp;
W and Z are each independently CHp, CHF, or CF2;

R4 is phenyl, heteroaryl, or heterocyclyl, wherein phenyl, heteroaryl, and heterocyclyl are
unsubstituted or substituted with one to three RS substituents;

R2 is selected from the group consisting of:
methyl,
ethyl,
CHy-cyclopropyl,
COOH,
COOMe,
COOEt,

CONHMe,
CONMe»,

CONHy,

CONHEt,

CONMeCH,Ph,
pyrrolidin-1-ylcarbonyl,
azetidin-1-ylcarbonyl,
3-fluoroazetidin-1-ylcarbonyl,
morpholin-4-ylcarbonyl, and

[(tetrazol-5-yl)amino]carbonyl; and

each RS is independently selected from the group consisting of:
halogen,
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(CH2) NnCONR6R7, wherein R6 and R7 are independently
sel ected fromthe group consisting of hydrogen,

wo eqon@zdkyl , thiazolyl, (CH2)n-phenyl, (CH2)n-EB3F6S2003/034924

cycl oal kyl, and C1-6 al kyl, wherein alkyl is
unsubstituted or substituted wwth one -99 WO

2004/ 043940 PCT/ US2003/ 034924 to five substituents

i ndependently sel ected from hal ogen and hydroxy and
wherein phenyl and cycl oal kyl are unsubstituted or
Subsid,tuted with one to five substituents
|ndependently sel ected from hal ogen, hydroxy, Cl-6
ap%y1 and Cl-6 al koxy, wherein al kyl and al koxy are
uﬁwd@syjtuted or substituted with one to five 5

h @ 10@ ﬁlkﬁl ;\?@ﬁwglkﬂ' i8 u&b@tﬁ'ﬂtegr%é tsg’(%?gigﬁ({e \aVWh goiﬂe td"ve halo gens,

8@9@( “@‘GF‘?% @ﬁm 8y é*dt“éEibSPF‘B‘?ﬁ AP ed with one o five halogens,
py{g@i]dlne pi peridine, piperazine, and norpholine
mﬂﬁ@?ﬁ?&?a'd heterocyclic ring is unsubstituted or

ed with one to five substituents

i ePNRARMAL |y sel ected from hal ogen, 10 hydroxy, Cl1-6
algonpred Cl1-6 al koxy, wherein al kyl and al koxy are
unsubstituted or substituted with one to five
hé%ﬁ@%%s; and wherein any nethyl ene (CH2) carbon atom
| NIBSORUYnsubstituted or substituted with one to two
gro%gi |nge2endently sel ected from hal ogen, hydroxy,

unsubstituted or substituted with one
t@ﬂi&y&R&alogens. 15 13. The conpound of Claim 12

i is selected fromthe group consisting of
2@ﬁ§ﬁgﬁ¥§% wherein al kyl is unsubstituted or

s&bﬁ@Hiuted wth one to five substituents
gamhhy sel ected from hal ogen or hydroxy, 20
cycl oal kyl, COOH, COCCl-6 al kyl, CONRG6RY,
vwa@flewhﬁrﬂe agydds WIRUBStEuted g pidiatad witls eheiotie subgimdnie

?Eﬁé)p mﬁi&@enﬁehﬂgs&écte&ﬁtdﬁqmﬁigen tf@/ﬁf(ﬁ%fod?@l?H Cﬁ'@@l@lw&ycarbonyl,
n
al kyl , C@hé%% ‘2%16 %lgs’i?(n%vg%‘&ﬂ %ﬁl{i d&ﬁ“’&m%f‘t‘f“tsﬁ?sé‘&“ed or

with O@ﬁbshmtéd weth b & fivdlendgent ndependent | y sel ected

n_a r and . rei hen nd
oA X%yw%%f?lgqﬁﬁegﬁ% o S e A SR
to fi Véulgsuggﬁpfstlg@qppgdenﬂy selected from hydroxy, halogen, CO2H,
C1-6 alkyloxycarbonyl, C1-6 alkyl, and C1.6 alkoxy, wherein alkyl and alkoxy

are unsubstituted or substituted with one to five halogens,

heterocyclyl, wherein heterocyclyl is unsubstituted or substituted with one to three
substituents independently selected from oxo, hydroxy, halogen, CO2H, C1_6

alkyloxycarbonyl, C1-6 alkyl, and C].¢ alkoxy, wherein alkyl and alkoxy are
unsubstituted or substituted with one to five halogens, and

(CH2)pn-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, C1-¢ alkyl, and
C1-6 alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one

to five halogens.

15.  The compound of Claim 14 wherein each R5 is independently selected

from the group consisting of:
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i ndependently sel ected from hal ogen, hydroxy, Cl-6
al kyl, and Cl1-6 al koxy, wherein alkyl and al koxy are

W RedlosI9iG ut ed or substituted with one to fivePCB0S2003/034924

hal ogens; or wherein R6 and R7 together with the
nitrogen atomto which they are attached forma
heterocyclic ring selected from azeti di ne,
pyrrolidine, piperidine, piperazine, and norpholine
wherein said heterocyclic ring is unsubstituted or
sbhlsgért,uted with one to five substituents
ig%ﬁ@endently sel ected from hal ogen, -100 WO

2 043940 PCT/ US2003/ 034924 hydroxy, Cl-6 al kyl,
afR¥o.Cl- 6 al koxy, wherein al kyl and al koxy are

Uy WAkl whedin a)kylsybﬁslubitum@d oV UIRH QR \Izﬁ’h Bhé/@) five halogens,

aim1l
P OB SPERIRAORY B ShpbsEuied qRetivtigton ibigae Lo fye palogens,
XCONKAGR), wherein X is CH2, S, CHF, or CF2; Wand Z
aé&% |ndependently CH2, CHF, or CF2; R4 is phenyl,
or heterocyclyl, wherein phenyl,

héPea aryl and heterocyciyl are unsubstituted or
smmsgobpped with one to three R5 substituents; 10 R2
is selécted fromthe group consisting of: nethyl
eI,  CH2- cycl opropyl, 15 COOH, COOMe, COCE,
CORMINE),_¢ alB@NMVE2, 20 CO\|H2,

heteroaryl, wherein heteroaryl is unsubstituted or substituted with one to three

substituents independently selected from hydroxy, halogen, CO2H,

C1-6 alkyloxycarbonyl, C1.6 alkyl, and C].6 alkoxy, wherein alkyl and alkoxy
are unsubstituted or substituted with one to five halogens, and

heterocyclyl, wherein heterocyclyl is unsubstituted or substituted with one to three
substituents independently selected from oxo, hydroxy, halogen, CO2H, Ci.-6

alkyloxycarbonyl, C1_6 alkyl, and C]-¢ alkoxy, wherein alkyl and alkoxy are

unsubstituted or substituted with one to five halogens.

16.  The compound of Claim 14 wherein R4 is selected from the group

consisting of:

4-fluorophenyl,

2,4-difluorophenyl,

3,4-difluorophenyl,

2-chlorophenyl,

2-fluorophenyl,
3-(methylsulfonyl)phenyl,
3-(ethoxycarbonyl)phenyl,
3-carboxyphenyl,
3-(aminocarbonyl)phenyl,
3-[(zert-butylamino)carbonyl]phenyl,
3-[(phenylamino)carbonyl]phenyl,
3-[(thiazol-2-ylamino)carbonyl]phenyl,
3-[(tetrazol-5-ylamino)carbonyl]phenyl,
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CONHEt, CONMeCH2Ph, pyrrolidin-1-yl carbonyl,
azetidi n-1-yl carbonyl, 25

nor phol i n- 4-yl carbonyl, and _
[(tetrazol -5-yl)am no] carbonyl; and each RS is

w@2doknedeazet i di n- 1-yl car bonyl , PCT/US2003/034924

i ndependently selected fromthe group consisting of:

30 hal ogen, - 101 WD 2004/043940 PCT/ US2003/ 034924
cyano, oxo, hydroxy, Cl1_6 alkyl, wherein alkyl is
ur?ns[lﬂ@ﬁ’ﬂhémhﬁdlyo)ﬁulﬁmiyﬂhinmﬂ]lﬁﬂnw,t h one to five

h%I ens aI koxy, wherein al koxy is
uns@%satm]tatyga subst ituted with one to five
hédtibeeas;: (tetNRﬁW—yl)mﬂI?ﬁ R7, OCONR6R7, SO2NR6R7, 10

S@%ﬁ%m-é%l%%ﬁ? 0y *@@p@l\m NRBCORS,  NR8CO2R9,

, V\hereln aryl is

uRs@hsrd, étdefwdérlé’tﬂogmdmpb&y%phemybne to five
S ubﬁlidrb@e@t&m 4 5%@%?@@ DA ¥xRBlz6L3 % flé]‘%‘[n hal ogen,

dr.o al k 1T 6 al kyl,
31§ @ (quR% \ 1 @r"ho’éar Pﬁéﬂﬁpgw Xy are
urss(@hisdor4, fidétedes-1 201, 3 8hakidl Gty@yphwhylh one to five

LSS 1, PR £, LT oa 12
3-(1, 2 4-triazol-3-yl)phenyl,
3-[5-(trifluoromethyl)-1,2,4-triazol-3- yl]phenyl
3-(5-ethoxy-1,2,4-triazol-3-yl)phenyl,
pyridin-3-yl,
6-fluoro-pyridin-3-yl,
6-methoxypyridin-3-yl,
6-ox0-1,6-dihydropyridin-3-yl,
I-methyl-6-0x0-1,6-dihydropyridin-3-yl,
I-ethyl-6-0x0-1,6-dihydropyridin-3-yl,
5-bromo-1-methyl-6-oxo-1,6-dihydropyridin-3-yl,
imidazo[1,2-a]pyridin-6-yl,
[1,2,4]triazolo[4,3-a]pyridin-6-yl,
3-(trifluoromethyl)[ 1,2 ,4]triazolo[4,3-a]pyridin-6-yl,
3-0x0-2,3-dihydro[1,2 4]triazolo[4,3-a]pyridin-6-yl,
2-methyl-3-0x0-2,3-dihydro[1,2,4]triazolo[4,3-a]pyridin-6-yl,
4-aminoquinazolin-6-yl,
2-(acetylamino)imidazo[1,2-a]pyridin-6-yl,
3-aminoimidazo[1,2-a]pyridin-6-yl,
3-carboxypyrazolo[1,5-alpyridin-5-yl,
5-bromo-6-0x0-1,6-dihydropyridin-3-yl,
[1,2,4]triazolo[1,5-a]pyridin-6-yl,
[1,2,4]triazolo[1,5-a]pyridin-7-yl, and
pyrazolo[1,5-a]pyrimidin-5-yl.

17. The compound of Claim 14 of the structural formula Ij:

104 -
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substituents independently selected from hydroxy,
hal ogen, CO2H, Cl1_6 al kyl oxycarbonyl, Cl 6 al kyl, and

W@1008/08d%k®xy, wherein al kyl and al koxy are  PCT/US2003/034924

unsubstituted or substituted with one to five

hal ogens, 25 heterocyclyl, wherein heterocyclyl is
unsubstituted or substituted with one to three
substituents independently sel ected from oxo, hydroxy,
hal ogen, CO2H, Cl-6 al kyl oxycarbonyl, Cl_6 al kyl, and
Cl_6 al koxy, wherein allg?l gnd al koxy are
unsubstituted or substitzutedjwith one to five

hal ogens, and ( 3 ﬁakgyl, wherein

cycl oal kyl is uns tutdd or|sulggtituted with one to
30 three substijue indéﬁd@dgnygy sel ected from

hal ogen, hydroXy, Cl1 6 alkyl, and Cl_6 al koxy,
wherein al kyl and al koxy ggjp unsubstituted or
substituted with one to five hal ogens. 15. The
coppound of Cl aim 14 wherein each R5 is independently

wherefRg &5 selpetegdiqm dha grawp ¢msispngehisi sting of : - 102 WO

284043940 PCT/ US2003/ 034924 hal ogen, cyano, 0xo,

C%-6 al kyl, wherein alkyl is unsubstituted or

aﬁgs%it ted wwth one to five hal ogens, 5 Cl-6 al koxy,
2675 ORFMY%y is unsubstituted or substituted with

ope)dip five hal ogens, CONR6R7, NR8COR8, SO02R9,

NRSSOPR9, 10 COOH, COOC1-6 al kyl, heteroaryl, wherein

h&¥Maryl is unsubstituted or substituted with one to

t lmoesEL, substituents independently selected from

h hal ogen, CO2H, Cl1-6 al kyl oxycarbonyl, Cl1-6

aﬁgggzygnd Cl-6 al koxy, wherein al kyl and al koxy 15

a 8ubstituted or substituted with one to five

h 1S, and heterocyclyl, wherein heterocyclyl is

unsubstituted or substituted with one to three

s HEwWent s i ndependently sel ected from oxo, hydroxy,

halodgdaCHEPRH, Cl-6
pyrrolidin-1-ylcarbonyl,
azetidin-1-ylcarbonyl,
3-fluoroazetidin-1-ylcarbonyl,
morpholin-4-ylcarbonyl, and

[(tetrazol-5-yl)amino]carbonyl; and

R4 is selected from the group consisting of

4-fluorophenyl,

2,4-difluorophenyl,
3,4-difluorophenyl,

2-chlorophenyl,

2-fluorophenyl,
3-(methylsulfonyl)phenyl,
3-(ethoxycarbonyl)phenyl,
3-carboxyphenyl,
3-(aminocarbonyl)phenyl,
3-[(zert-butylamino)carbonyl]phenyl,
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10

15

20

25

30

35

al kyl oxycarbonyl, Cl1-6 al kyl, and Cl-6 al koxy, wherein
al kyl and al koxy are unsubstituted or substituted

wowaoh/ogeo t o five hal ogens. 20 16. The conmpouneiCD1S2003/034924

Claim14 wherein R4 is selected fromthe group
consi sting of: 4-fluorophenyl, 2,4-difluorophenyl,
25 3, 4-di fl uorophenyl, 2-chlorophenyl,

2-fl uorophenyl, 3-(nethyl sul fonyl)phenyl,

3- (et hoxycar bonyl ) phenyl, 30 3-car boxyphenyl,

33([egneﬁ91@ﬁﬁrbgmbér@ﬁﬂ9ﬂéﬂyl

bR PR RO Senyt

33[[(tbmam>iékylﬂnmlommmphdwhyI ]phenyl, 35

LG ShaRneny RLIa) Gayhgpy Lhervi . 103 vO

[ BtdtEeloT-ghphdnyl. ) sul fonyl ] am no] phenyl ,

346 @Z(Gétraéolﬁ ¥
2ff}luoro- (tetrazol yl ) phenyl

49598+ Setr(ag%lff} ¥oeensl vl ) phenyl, 5
33((5-oxs0t, Shdbrydidry drcoxhdRiz aygplm@ml - 3- yl ) phenyl
4 ftjlu%%% (:g $& P35 %1h4yt1r50 F bqyo{aamzbl% yl)]gl%( aZO| -3-yl) phe
3 3((5 ~aRet, &dBydichy.ddecxkdByzdl-Dyhphayb| - 2- yI ) phenyl ,
3 r zol - I henI,
3(@ 60, %)c(ia aﬂgd;}é{} 12,4 tifléz# 3. )yzf’)phéljiyg 3-yl) pheny
33((i 324 amtqaazgi_rafy mh% ;phenyl |
33R52@L&k&bp@@ggﬁ§®yl) 1,2,4-triazol -3-yl ] phenyl,

3—[%—('[6ntji]uorgmeth§2/l) ﬁ,},ﬁ tnazol 3 yl]);/)llgl%tf enyl,
3-(5-ethoxy-1,2,4-triazol-3-yl)phenyl,

pyridin-3-yl,

6-fluoro-pyridin-3-yl,

6-methoxypyridin-3-yl,
6-0x0-1,6-dihydropyridin-3-yl,
1-methyl-6-0x0-1,6-dihydropyridin-3-yl,
1-ethyl-6-0x0-1,6-dihydropyridin-3-yl,
5-bromo-1-methyl-6-0x0-1,6-dihydropyridin-3-yl,
imidazo[1,2-a]pyridin-6-yl,
[1,2,4}triazolo[4,3-a]pyridin-6-yl,
3-(trifluoromethyl)[1,2,4]triazolo[4,3-a]pyridin-6-yl,
3-0x0-2,3-dihydro[1,2,4]triazolo[4,3-a]pyridin-6-yl,
2-methyl-3-0x0-2,3-dihydro[1,2 4]triazolo[4,3-a]pyridin-6-yl,
4-aminoquinazolin-6-yl,
2-(acetylamino)imidazo[1,2-a]pyridin-6-yl,
3-aminoimidazo[1,2-a]pyridin-6-yl,
3-carboxypyrazolo[1,5-a]pyridin-5-yl,
5-bromo-6-ox0-1,6-dihydropyridin-3-yl,
[1,24]triazolo[1,5-a]pyridin-6-yl,
[1,2,4]triazolo[1,5-a]pyridin-7-yl, and
pyrazolo[1,5-a]pyrimidin-5-yl.
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pyridin-3-yl, 6-fluoro-pyridin-3-yl, 15

6- met hoxypyridin-3-yl, 6-0x0-1, 6-di hydropyridin-3-yl,
wa20080¥Bple 6- 0xo- 1, 6- di hydropyri di n- 3-yl, PCT/US2003/034924

1- et hyl - 6- oxo- 1, 6-di hydropyridin-3-yl, 5-brono- |

- met hyl - 6- oxo- 1, 6-di hydropyri din-3-yl, 20

i m dazo[ 1, 2-a] pyri din-6-yl,

[1,2,4]triazol o] 4, 3-a] pyridi n-6-yl,

3-(trifluoromethyl) [ 1,2,4]triazolo

[4,3-a]pyridin-6-yl, 3-o0xo0-2,3-dihydro |

1,2, 4] ypi az

321 05! 220b0 syt A 175 G iy Ot ana X s it o oy

[4, 3-a] pyridin-6-yl, 25 4- am noqui nazol i n-6-yl,

2-(acetyl a . ridin:6-vl

3- ani no;ym dgqlz1 gFgﬂfﬂgﬁ%]ZO?ﬁ?lé} 127 gﬂt)f/lg?étru'%grggt?)g%%%%ﬁg@g fpm the
5 group[consiging]qfyr i di n- 5-yI ,

5- br ono- 6- oxo0- 1, 6- dlhydropyridin-B-yI, 30

[1,2,4]triazolo[l,5-a]pyridip36-yj,

[1,2,4]triazolo[1,5-a]pyridin-7-yl,

1,5-a] pyrimdin-5-yl. oD G

the structural formnula - 104 WO 2004/ 043940

PCT/ US2003/ 034924 R g NH2NRl2 (Tiy wherein R2 s

sel ected fromthe group consisting of: nethyl, ethyl,

and pyrazolo |
A of Cl aim 14 of

5 CH2{cyclropropyl,  COOH,

R4 R? X
phenyl Me (S)-CHF
4-(SO,Me)-phenyl Me - (S)-CHF
3-(SO,Me)-phenyl Me (S)-CHF
pyrazin-5-yl Me (S)-CHF
3-chloropyridin-4-yl Me (S)-CHF
2,4-difluorophenyl | Me (S)-CHF
3,4-difluorophenyl Me (S)-CHF
2,5-difluorophenyl Me (S)-CHF
3,5-difluorophenyl Me (S)-CHF
3-(ethoxycarbonyl)phenyl Me (S)-CHF
4-(ethoxycarbonyl)phenyl Me (5)-CHF
3-(NHSO,;Me)-phenyl Me (S)-CHF
4-(NHSO,Me)-phenyl Me (S)-CHF
4-CO,H-phenyl Me (S)-CHF
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COOwve, COCEt, CONHwe, 10 CONMe2, CONH2, CONHEt,
CONMeCH2Ph, pyrroli din-1-ylcarbonyl, 15

w@2@tiogiome 1- yl car bonyl, 3-fluoroazeti di n- PCT/US2003/034924
1-yl carbonyl, norpholin-4-yl carbonyl, and
[(tetrazol -5-yl)am no] carbonyl; and 20 R4 is sel ected

fromthe group consisting of

2, 4-di

2- chor ophenyl ,

3,4-diflu
25 2-fl uorophen

f 1 uor ophenyl ,

or ophenyl ,

4-f 1 uor ophenyl ,

3- (et hyl sul fonyl ) phenyl, 3-(¢thoxycarbonyl) phenyl,
3- car boxyphenyl. . 37 Gayi nocar bonyl ) phgnyl , )
3-[(t :bt-'uutyig}rﬁngﬁf}?rbwyi]pharyi ; -105%’@—1{1:—'
2004/ 043940 PCT/ US2003/ 034924
3-[ (pheny!l a®rOM gi¥l phenyll, 3-Me (5)-CHF
[ (t hazol - 2-yl am no) car bonyl ] phenyl ,
3-[(;§trazol-52xhﬁ§@ﬁﬂo)carbon)l]ph@@y[LiS-RS}CHF
[ (trifiTuoromet hyt)sul Tonyl | amjnoJ phenyl, [ 5
3-(tetrazol - 5-yl enyl ,
4-§qu - 3. FEPRPYE. vl Y nhenyl  Me (5)-CHF
2-fluoro-5-(tetrazol -5-yl)phenyl,
3-CN-phenyl Me (S)-CHF
pyridin-4-yl Me (S)-CHF
_pyridin-2-yl Me (S)-CHF
2,4-difluorophenyl Cyclopropyl- (5)-CHF
methyl
3-(MeSO2)phenyl Cyclopropyl- | (S)-CHF
methyl
4-fluoro-(3-tetrazol-5-yl)phenyl Me (S)-CHF
3-(aminosulfonyl)phenyl Me (S)-CHE
2-fluoro-(5-tetrazol-5-yl)phenyl Me (§)-CHF
3-hydroxyphenyl Me (S)-CHF
6-fluoropyridin-3-yl Me (S)-CHF
3-(aminocarbonyl)phenyl Me (S)-CHF
3~(phenylaminocarbonyl)phenyl Me (S)-CHF
4-fluoro-3-(5-0x0-4,5-dihydro- Me (§)-CHF
1,2,4-0xadiazol-3-yl)phenyl
3-[(thiazol-2- Me (S)-CHF
yDaminocarbonyl]phenyl
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3- (5- oxo0- 4, 5-di hydro-1, 2, 4- oxadi azo

- 3-yl ) phenyl,

he
3/034924

4-f 1l uoro- 3-(5-o0xo0-4,5-di hydro-1, 2, 4- oxadi azol -3-yl)p
WO 004/013940 PCT/US200

3- (5-0x0- 4, 5-di hydro- 1, 3, 4- oxadi azol - 2-yl ) phenyl

3-(5-0x0-4, 5-dihydro-1 H1,2,4-triazol-3 -yl)phenyl,

3-(1, 3, 4- oxadi azol - 2-yl ) phenyl

3-(1,2,4-triazol -3-yl)phenyl,

3-[5-(trifluoronmethyl)-1,2,4-triazol-3-yl]phenyl, 15

3-(5-ethoxy- 1,2,4-triazol-3-yl)phenyl, )yridin-S-

6-fl uoro-pyri | 6- met hoxy |d|n /

6-oxoj1 6- dlhgépbpyrlgln 3-yl, 120 P (Sybﬂm

1- et | yridin-3-yl

1-eth_|-6 oxo- 1, 6- dlhydropyrldln-s -yl, 5|-brono- |

- met hyl - 6nﬁ&@zotl,2@c]§<ﬂm%%qyrl di n-3veey!, |1 niflazel

1, 2-a]pyridin-o-yl, I ,Z, 4]trirazol o [4,371a]

ridin-6-yl 23 3- r|quoronPth

2?/2’ 4] y h S’«Q Ill din-6 \1| ?/ R/Ig_gxg ’)’(&ﬂ:ligyd

1,2,4]triazolo [4 3 a]pyrldln b yl,

2- met hyl -B¢oecm-2,53dihydry-dr34- Me (S)-CHF

1,2,4]triazql 35 i n-64yl,

4-an1“"ur§§%§%?ﬂ§%9$ﬁ%myﬂ —(acetylamno)ym-dazof

1, 2-a] pyridin-6- Y

3- ani l10|3n65d%12@{y1 B- 1&@‘&7@42@1 B=6{yl, Mg-car boxXyb{tEzol

[ 1,5-a]pyr|d|nﬂ§ﬂg11 5- bronDL6-oxo-

1, 6-dinydropyridin-3-yi, [ L, 2, 4jtriazol o |

1,5-alp -

[1,2, ﬁl]%?tk“glzg“lf’é‘[’*y};%dlg]/ﬁ??%cilﬂ* T-yl , Ménd 335 (8)-CHF

pyrazol o[ 1, 5- a] py3-yimi di n-5-yl . |-106 WO 2004/ 043940

PCT/ US2003/ 034924 18. The conpound of daim 17
e oo S 1S T P PR ol s ECHF
. selected fromthe
3-(2-0x0-2,3-dihydro-1H- Me (S)-CHF
imidazol-4-yl)phenyl
2-methylphenyl Me (S)-CHF
2-(trifluoromethyl)phenyl Me (S)-CHF
3-[5-(trifluoromethyl)-4H-1,2,4- Me (S)-CHF
triazol-3-yl]phenyl
4-0x0-3,4-dihydroquinazolin-6-yl Me (S)-CHF
4-fluorophenyl CONHE( (S)-CHF
1-methyl-6-oxo0-1,6- Et (S)-CHF
dihydropyridin-3-yl.
6-0x0-1,6-dihydropyridin-3-yl Et (S)-CHF
3- Me (S)-CHF

(trifluoromethyl)[ 1,2, 4]triazolo[4,3
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5 group consisting of: R ON NH2 R4 2 XR4 R2 X

phenyl me (S)-CBIF 4-(S2Me) hen | Me (S)-CHF
WQ2(0S028) henyl Me (S)-CHF pyrazin-5-yl M ( S€TBF2003/034924

3-chloropyridin-4-yl Me (S)-CIF 2,4-difluorophenyl M

(S)-CHF 3,4-difluoro hen | Me (S)-CHF 2,5-difluoro

hen | Me (S)-CIF 3,5-difluoro hen | M (S)-CHF

3-(ethox carbon |) hen | Me (S)-CHF 4-(ethox carbon

) henl M (S)- CHF 3- (NHSO2Me) hen | Me (S)-CHF

4- (NHBO2ME) - | }(Is - CHF 4- CO2H- phenyl Me (S)-ISHF

- 1071 \WD 200 4?Q40 PCT/ US2003/ 034924 yfidin-3-yl

Me (S)-CHF 6-Ove- ridin-3 1 Me[(S)-CHF 2{d henyl ME

(S)-CHF  2-F 4phempheMe (S)-CHF  SdBithen |‘(§£C£§)- CHF

pyridin-4-yI Me (S)-CHF pyridin-2-ylI Ve b);]k,lr-n—

2,4-difl uoroph n cl opropylt (S)-CHF t

3- (MeBQ2) phenyl %ﬁ?%propyl S)-CI—M met hyl (S%CHF
dihydro[1,2,4]triazolo[4,3-

a]pyridin-6-yl

I

1-methyl-6-0x0-1,6- Me CE;
dihydropyridin-3-yl

6-0x0-1,6-dihydropyridin-3-yl Me CF,
4-aminoquinazolin-6-yl Me (S)-CHF
S-bromo-1-methyl-6-0xo0-1,6- Me (S)-CHF

dihydropyridin-3-yl

4-fluorophenyl | (pyrrolidin-1- |  (S)-CHF
yl)carbonyl

4-fluorophenyl (azetidin-1- (S)-CHF
yhcarbonyl

2-(acetylamino)imidazo[1,2- Me (S)-CHF

alpyridin-6-yl

2-methyl-3-0x0-2,3- Me (S)-CHF
dihydro[1,2,4]triazolo[4,3- '
alpyridin-6-yl

3-aminoimidazo[1,2-a]pyridin-6-yl Me (S)-CHF
4-fluorophenyl [(tetrazol-5- (S)-CHF
yhamino]car-
bonyl
4-fluorophenyl CONHMe (S)-CHF
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4-fluoro-(3-tetrazol-5- 1) henyl Me (S)-CHF
3-(am nosul fon 1) henyl Me (S)-CHF

wWQ2Go40e39@0 (5-tetrazol -5- 1) hen 1 Me (S)-CHF BeTYs2003034924
hen | me (S)-CHF 6-fluoro ridin-3- 1 Me (S)-CHF
3-(am nocarbon I) hen I Me (S)-CHF
3-(henyl am nocarbon |) hen | Me (S)-CHF
4-fl uoro- 3-(5-0xo0-4,5-di hydro- Me (S)-CHF
1,2, 4-o0xadiazol -3-yl) henyl 3-[(thiazol-2- Me (S)-CHF
yl ) am nocar bonyl ] phenyl -108 WD 2004/ 043940
PCT/ U2003/ 0349RéropBedyit €t r azo| - SCOMEL S) C'I'E)CH;F
yl ) am{nocar bonyt ] phenyi imdazof I, 2=af rigim=6=yI
S)-CHF 2-net phe Me (S)-CHE
'(3, )(5- hx0-4_5- i q]’a’\Q%?JrP '2 4- g/h (s5O8 e (5)-CHF
oxadi hzol - 2-yl ) phenyl 3- (5-et hpxy-1H 1, 2, h-tri azol - B-
Me (S W}tﬂazomms;la]gyrﬁﬁmtﬁﬁ 0X0-Mie6- di hydsppwr di n-

D

Me (S)-CHF 3- T uinolin-6- (S) - CHF
3-(2-px0-2, 3-dihydro-1H M (S C':LIF }.m dazol I
hen_ 1] 2omet hy? SAE N g*u' £Q0H™ .Nn@f;llax\,.)

hen I |[Me (S)-CBF 3-[5-(triflupronethyl)-4H 1, 2, 4- Ve
(S)- CBE__tri a%dluodpbdiylhenyl 4{ oxd&GOH-di h dr 6F,
ui nazolin-6- 1 Me (S)-CBF 4-fluoro hen || CONHEt

(S)-CHF 4-fluorophenyl CONMe, CH,

3-carboxypyrazolo[1,5-a]pyridin- Me (S)-CHF
5-yl

6-0x0-1,6-dihydropyridin-3-yl Me CH;
| 4-fluorophenyl | Me (S)-CHF
3-carboxyphenyl Me . (S)-CHF
3-(tetrazol-5-yl)phenyl Me (S)-CHF
3-(5-0x0-4,5-dihydro-1,2,4- Me (S)-CHF

oxadiazol-3-yl)phenyl

6-0x0-1,6-dihydropyridin-3-yl Me (S)-CHF
1-methyl-6-ox0-1,6- Cyclopropyl- (S)-CHF
dihydropyridin-3-yl methyl
5-bromo-6-0x0-1,6- Me (8)-CHF

dihydropyridin-3-yl

3-{(tert- Me (S)-CHF
butylamino)carbonyl]phenyl

3- Me (8)-CHF
[[(trifluoromethyl)sulfonyl]lamino]
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1- net hyl
6- 0Xo0-
W@ 3)04/0kP40 (trifluoronmeth 1)[ 1,2,4]tri
WD 2004/ 043940 PCT/ US2003/ 034924

4-f | uorophenyl CONH2 (S)-CHF 3-

1, 6-di hydro yri din-3-yl

di hydro[ 1,2,4]triazolo[4,3 a]

Et (S)-CHF

0Xxo0- 2, 3-
ridin-6- 1

-6-0x0-1,6- Et (S)-CHF dih dro yridin-3 1.

3- Me

azol o[ 4PGr/Us93/034924
-a] pyridin-6-yl
Me (S)-CHF

7

1- met hyl - 6- oxo-1,6- Me CF2 di hydropyridin-3-yl
6-0x0-1,6-dih dro yridin-3-yl Me CF2 4-amno
ui nazolin-6 | r CHF  5-brono- 1| - met hyl - 6- oxo- 1,
Me (S)-=CHE dih dro ridin-3 1 4-fluorophenyl
(pyrrolidin-1- (S)-CHF yl)carb 4-fluorophenyl
(azeti dj1p, h}tnéz%)o[wﬁz]wr)cﬁﬂrﬁbyl Me (S)-CHF
2-(acetylamno)rm dazo[ I,2- Me[(S)-CHF a] yridin-o
2- et hyl - 3- ox S CHF| di 1, é“ri
azol o 3/4, 3—a} ﬂjﬁw Qphﬁny ( 37 ah-hol né]ég [ 2_@;“
ridin{6- 1 I\/e (S)-CHF 4 fl uor ophenyl [(tetrazol -5-
(S)- CHF__ yl) afifhotaphenyion | 4-11 uCODMeNn | CONAHEF
(S)-Cl-1F
[1,2 4]triazolo[1,5-a]pyridin-6-yl CONMe, (S)-CHF
[1,2,4]triazolo[1,5-a]pyridin-7-yl CONMe, (S)-CHF
pyrazolo[1,5-a]pyrimidin-5-yl CONMe, (S)-CHF
| [1,2 4]triazolo[1,5-alpyridin-6-yl CONMe, CF,
[1,2,4]triazolo[1,5-a]pyridin-7-yl CONMe, CF,
pyrazolo[1,5-a]pyrimidin-5-yl CONMe; CF,
[1,2,4]triazolo[1,5-a]pyridin-6-yl CONMe, CH,
[1,2,4]triazolo[1,5-a]pyridin-6-yl (3-fluoro- CH;
azetindin-1-
yl)carbonyl
[1,2,4]triazolo[1,5-a]pyridin-6-yl | (pyrrolidine- CF;
1-ylcarbonyl
[1,2,4]triazolo[1,5-alpyridin-6-yl | CONMeCH, CF;
Ph
_ o (morpholin-1-
[1,2,4]triazolo[1,5-alpyridin-6-yl ylcarbonyl CEF,

or a pharmaceutically acceptable salt thereof.
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5

- 110 WO 2004/ 043940 PCT/ US2003/034924 4-fluoro hen

| CONEt2 (S)-CHF 4-fluoro henyl
WO 2902/043980 i azol o[ 1, 5-a] yri di n- 6-yl
COOH CH2 4-fluoro hen |

hen |

COOVe (S)-CHF
Me (S)-CHF paFi52003/034924
COOH CF2 4-fluoro hen

| CONMe2 CH2 3-carboxypyrazol o[ 1, 5-a] pyridin- M

(S)-CHF 5-yl
4-f | uor ophenyl
3-(tetrazol - 5-

) hen |

6- 0xo- 1, 6-di hydro ridi n-3-
Me (S)-CHF 3-carboxyphenyl
Me (S)-CHF

Me CH2
Me (S)-CHF

3- ( 5- 0X20- 4, Fhdichingoandlof X 14im Me of Be-sChiftural formula selected from the

QLA :3-yl) hen 1 6-o0xo0- 1,6-dihdro ridin-3-yl M
grouP(S)-Ctﬁig%fi-nethyl-6-oxo-1,6- Cycl opropyl - (S)-CHF dih

dro ridin-

dih dro yridin-3 1 3-[(tert- Bve
| am no)carbon |I] hen 1
[[(trifluoromethyl)sul
2004/ 043940 PCT/ USs200
[1,2,4]triazolo[4,3a] r

3 | methyl 5-brono-

6- 0X0

en

1,6- Me (S)-CHF
(&) _ CHF  but

Ve 3( S) -lcHF
amjo] N7A11 WO

di n-6-yI“Me (S)-CHF 4-fluoro

hen | (S)-CHF 4-fluoro hen 1 CONMe2 (S)-AF
[1,2,4]trliazolo[1,5-a] ridin-6-yl CONMB2 (S)-ClF
R% R2 X
4-fluorophenyl Me CHF
1-methyl-6-0x0-1,6- Me CHF
dihydropyridin-3-yl
[1,2,4]triazolo[4,3- Me CHF
alpyridin-6-yl
imidazo[1,2-a]pyridin-6-yl Me CHF
4-fluorophenyl COOH CHF
4-fluorophenyl CONMe, CHF
[1,2,41triazolo[1,5- CONMe, CHF
alpyridin-6-yl

or a pharmaceutically acceptable salt thereof.

21.

group consisting of:

The compound of Claim 16 of the structural formula selected from the
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[1,2,4]triazolo[1,5-a] yridin-7- 1 CONMe2 (S)-CHF

razol o[ 1,

WO 2904ps39@zol o[ 1, 5- a]

[1,2,4]tr
yrazol o[ 1
[1,2,4]tr

1,2,4]triazol o[ 1, 5-a] pyridin-6-yl

5-a] yrimdin-5-yl
iazol o[ 1,5-a] ridin-
,5-a] rimdin-5-yl
iazolo[1l,5-a] ridin-

7-yl

6- vyl
(3-fl

CONMe2 (S)-CHF [1
ridin-6- 1 CONMB2 CF2
CONME2 CF2
CONMe2 CF2
CONMB2 CH2 |

uoro- CH2

PCT/US2003/034924

azetindi n-1- yl)carbonyl
[1,2,4]triazolo[1,5-a]pyridigé6-g (pyrrolidine- CF2
1-yl)carbonyl [1,2,4]triazofo[1]|5-a]pyridin-6-yl
CONMECH2 CF2 Ph ( nor phokep N/\
[1,2,4]triazol o[ 1, 5-4a] di n- -yl |yl )clarbonyl CF2 or
a pharmaceutical ly sprabl e Nt Ltxl:n,ar)feof. - 112 WO
2004/ 043940 PCT/ US2003/ 034924 20. The conpound of
d ai m 16 pf—thestructurat—fgornmuta—setgcted—fromt he
group consi sting ofz'1 R2 ON @4 NH22\--X R R4 R X
4-fluoro lhen | Me RH P 1-nethyl -BZoxo-|1, 6- Ve CHF
di hydro rjidin-3-yl [1,2,4]trijazolo[4,3-| M CH P |a]
ridin-6-yl inmdamefobhénal ridin-6yvie Me |CH By-f l|uoro
hen | CHP
1-methyl-6-0x0-1,6- Me CHF
dihydropyridin-3-yl
[1,2,4]triazolo[4,3- Me CHF
a]pyridin-6-yl
imidazo[1,2-a]pyridin-6-yl Me CHF

22.

or a pharmaceutically acceptable salt thereof.

The compound of Claim 16 selected from the group consisting of

O
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4-fluoro hen | CONMe2 CH P [1,2,4]triazolo[1,5- CONMe2
CHF a] ridin-6-yl 5 or a pharmaceutically acceptable

w@ adoi/o439er eof . 21. The conpound of C aim 16 of P€T1ES2003/034924
structural formula selected fromthe group consisting
of : - 113 WD 2004/043940 PCT/ US2003/034924 R2 O
-ZE:", A\ NR4A/ NH2 R4 R2 X 4-fluorophenyl Me CHF
1- met hyl - 6- oxo-1,6- Me CHF dih dro ridin-3-yl
[1,2,4]triazolo[4,3- M CHF a] ridin-6- 1
i mi dazo[ 1, 2-a] yridin-6 | MeeINCHE Oo
phar maceutical ly acceptabl e salgt/t h

reof . 5 22. The

compound of C aim 16 sel ecte omthe group

consi sting of Me2N--:5~ INNHX F Me2NO 0

NH 2 F -114 WD 2004/0439 CT/ w 034924 MHNO
E
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IN NH~ 2 -F F M2NOON" NH2Z FF M O NH2 F ON
M MO NH2F NNNMO N2 2 FNN 5 ~=N-

WA 1®4/08¥4®004/ 043940 PCT/ US2003/ 034924 Me i RET/NEI00EN34924
N NNNH2 FN F
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M i MBNCOO ~N N1IT / NHF NN/ FM I
M"'N~OO NH NMN2 NM i MNOON <INN N2 ~
WG-2004/043060 WO 2004/ 043940 PCT/ US2003/ 034924 MeCT/1US2003/034924

M'NOON FNH2 F and M i HNON NNNH F N

and

or a pharmaceutically acceptable salt thereof.

23.  The compound of Claim 22 which is

or a pharmaceutically acceptable salt thereof.

24.  The compound of Claim 22 which is
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or a pharmaceutically acceptable salt thereof. 5 23.
The conmpound of daim22 whichis Me i Me NCOO NN
WORE4/0M940F or a pharmaceutically acceptabl e sBECT/US2003/034924
thereof. 24. The conpound of Claim22 which is - 117
WO 2004/ 043940 PCT/ US2003/034924 Me | Me'N~O O N~ \

I / NH2 F N NF or a pharnmaceutically acceptable

salt thereof. 25. The conmpound of Claim 22 which is

M i HN,,.5~O0ON NNNHR2 F / 5N or a

pharmaceutically acceptable gaét thereof. 26. The

conpound of C aim 22 which is1'\l I\/EOO\ N~ NH2 F ON
Me”™ > 0O

or a pharmaceutically acceptable salt thereof.

25.  The compound of Claim 22 which is

I\I/Ie
H’N\/O o

or a pharmaceutically acceptable salt thereof.

26.  The compound of Claim 22 which is

IerO

10 or a pharmaceutically acceptable salt thereof.

27.  The compound of Claim 22 which is
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10

15

20

25

Me 10 or a pharmaceutically acceptable salt thereof.
27. The conpound of Caim?22 whichis - 118 WO
wQoe4N®B93040 PCT/ US2003/ 034924 Me2NO O NH F PCT/082083/034924
pharmaceutically acceptable salt thereof. 28. A
phar maceuti cal conposition which conprises a conpound
of laiml1l 5 and a pharmaceutically acceptable
carrier. 29. A nmethod for treating diabetes in a
manmal in need thereof which conprises the
adm ni stration to the manmi,Nof t herapeutically
ef fective anount of a conpound = of
net hod for treating non-i i ndependent (Type 2)
di abetes in a mamal in Nch conpri ses
the adm nistration tQ the el Qf,a thefrapeutically
gonpodnd of CPai mZ. 15 31. A
perglycemia in a mpmal in need
t her eof which npr+ses the adm nistration to the
mammal of a therapeutically effective amunt of a
' d_,of Cl.aij 32. -A nethod for treating
orapg%ggﬁggu?%ygxﬁgﬁﬁgk%Fgwﬁggd t hereof which 20 conpri ses
the adm nistration to the mammal of a therapeutically
effectihge a - A0 -
et hod ot ¢ reormaeyfeRiRgution Ahick Buices cibmifbund of Claim 1
anda@H@P%GP“E@H%PW@PﬁgbCﬁ@ﬁ?nistering to the mamual a
therapeutically effective anmount of a conpound of

Caim1l,n 25 comhinati.on with the PPA dyal )

agont s22krpA5ge 0 for TRaHRE At e i f ARy ek dpeseo wich
compdsasaheradministragedto the maofma efrp thesapegticalyreffec tsteeamagt bbHa compound
of cldie mammel a therapeutical ly effective anount of a

compound of Caiml in conbination with netformn. -

119

30. A method for treating non-insulin dependent (Type 2) diabetes in a
mammal in need thereof which comprises the administration to the mammal of a therapeutically
effective amount of a compound of Claim 1.

31. A method for treating hyperglycemia in 2 mammal in need thereof which
comprises the administration to the mammal of a therapeutically effective amount of a compound
of Claim 1.

32. A method for treating obesity in a mammal in need thereof which
comprises the administration to the mammal of a therapeutically effective amount of a compound
of Claim 1.

33. A method of treating diabetes in 2a mammal in need thereof comprising
administering to the mammal a therapeutically effective amount of a compound of Claim 1 in
combination with the PPARo/y dual agonist KRP-297.

34. A method of treating diabetes in a mammal in need thereof comprising
administering to the mammal a therapeutically effective amount of a compound of Claim 1 in

combination with metformin.
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