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TI TLE OF THE | NVENTI ON AM NOTETRAHYDROPYRANS AS

DI PEPTDDYL PEPTI DASE- G | NHI Bl TORS FOR THE TREATMENT
WORPRESTIEENTI ON OF DI ABETES FI ELD OF THE | NVENTP@QMUS1967/007434

present invention relates to novel substituted

am not et rahydr opyrans which are inhibitors of the

di pepti dyl peptidase-1V enzyne ("DPP-4 inhibitors")

and which are useful in the treatnment or prevention of

di seases in which the dipeptidyl peptidase-IV enzyne

TITLE OF TerohwasNTIoNCch as di abetes and particularly Type 2

AN PROERRSRRS PRy B bR SR ons ok s

TREAAMENRORRREGENTIOBSQF 83ABETESs and conpositions in the
prevention or treatnment of such diseases in which the
dj 1 dyl - pept i dase-1V enzynme is involved. BACKGROUND
FIELQ?P%EE b Di abetes refers to a di sease process
der i ve@ht poRentidventidnaelats smhdvebsubstitttod Smﬁ\ﬁtitrahydropyrans which are

mhxbltsg%[f%tcﬁﬁééa ﬁﬁ }}aﬁhu‘% eeﬁff’lérﬁ?mleé\ P4 m‘hlbq %S{'Ed%hli'&oﬁ'g uful i in the

state
treatmgglF FeYEIERIoh Aiseppesp wdhishehey Pﬁm@ylawpaﬁw -TYeagyanses involved, such as

diabetésing hanicalailg Type Paiaisdta! dht ifentithio Ell'st @irdcBd to pharmaceutical compositions

comprﬂ:}ﬁ%%ﬁe%le )égrgﬁ%&gé %‘ldqﬁésl%% lgﬂh%ge <¥4n&p@uﬁ sdp %grggcgﬁmns in the prevention or

mat ur e

treatmsrrt@é B4d di5asEs it \&%w%thp dipgptidyd pertidaschidt snzime isdrvojvednd
|nd|rectly with alterations of the lipid, |lipoprotein

BAC j abol i sm and ot her netabolic and

enod ynan1c isease. Therefore patients with Type 2
di abet &¥abpissirefergdo adiscage Prosgss dprdyedyfronnonitialyedusativkfaotors and

charactﬁﬁé&wﬁaema'ﬂrleﬂ%f@laeﬁusgaﬁwloahyﬁdaglp&dnﬁ@m tﬁ@ﬁsnng state or after
adnums{}gtkolilllddf rg%g?)é;e;é;uglgé rhora egl*lceor%% §°Z%§r%ﬁ és hrlp K e%tﬁtg or ur?contrgllled hyperglycemia
is assogiated gyt ingreasgd an’ Eﬁm%@éﬂmldlqh@ Eﬂpmlé}’ Often ahneunal chicose

homeosaEik isCHssd%fat&i B&D&ﬁzcﬂfmﬁﬂ@&:‘tﬁ withl aﬂbﬂﬁ&%&{l‘ %l 1 1§5kq'otem and
n_ar riti 0
S T RN TR -

2 dlabﬁﬁ@nﬁl\mys geans esriebiplly mexrsegeid zisl of maergvaséulatiaab efi@svaséular complications,
includihg RBrohard) HRRE HRSase, Q,froltenﬁMthH?%&q%segé@Hﬁeﬁ&sml J]ép‘iﬂ*&)athy,

e littl
newrorl B, DB R BeaprisalecBi et omrL vt meiabotsm
and hygi¢régyeion 9re quiticplbrimpenidsit in the pbwidd manggeaiset @€ trwatnient efliabetes mellitus.
( NEDDMpherfeadtd %g%n&fiﬁﬁ@céﬁ‘i/z%d RS BRahsY IIII;]T Vf}bﬁbetes, or insulin-

even va ed conpare .
cependsg e GGt BPDAPL riEhatui s i eEmpiner o he pane which eguttes
glucosg pitkidagipe dIngl ype 2idisbatas @t pm}msm;n idersmiém dabétaureltitug @NIDDM), patients
often KR{E FRIMOMs@IERIEHANEE the Bikk or even elevated compared to nondiabetic subjects;

however, these patients have developed a resistance to the insulin stimulating effect on glucose and lipid

metabolism in the main insulin-sensitive tissues, which are muscle, liver and adipose tissues, and the
plasma insulin levels, while elevated, are insufficient to overcome the pronounced insulin resistance.

Insulin resistance is not primarily due to a diminished number of insulin receptors but to .
a post-insulin receptor binding defect that is not yet understood. This resistance to insulin
responsiveness results in insufficient insulin activation of glucose uptake, oxidation and storage in
muscle and inadequate insulin repression of lipolysis in adipose tissue and of glucose production and
secretion in the liver.

The available treatments for Type 2 diabetes, which have not changed substantially in
many years, have recognized limitations. While physical exercise and reductions in dietary intake of

calories will dramatically improve the diabetic condition, compliance with this treatment is very poor
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nmet abolismin the main insulin-sensitive tissues,

whi ch are nuscle, liver and adi pose tissues, and the
web@smesTunsul in level s, while elevated, are  PCT/US2007/007434

insufficient to overcone the pronounced insulin

resistance. Insulin resistance is not primarily due to

a di m ni shed number of insulin receptors but to a

post-insulin receptor binding defect that is not yet

understood. This resistance to insulin responsiveness

becaude®F Well&nﬁéhché&ééﬁéﬂt@ﬂy@ﬂést;}l&%h bﬂ:e?scfobﬂ @&dsﬁ’rﬂp@clxnngé H&:ﬂgﬁof foods
contanlilxﬁ%t %ﬁgﬁ amf))e(uxlztt(rsj al’s ssa.l(t“)un ﬁtecggat f.ngxgp 125 I@Q p xga }eryslsg ipsulin h}éadalﬁg:stranon of
sulfon[yjlpregq; (mgébtmrodg end glipizide) os meglétniden whithtstigulatetié pandRetic 5 cells to
secret@fﬁ&‘ehﬁéﬁhlﬁ &WBMG%OE 9{ ind{RSvifen q{zl‘i’&?lﬁéﬁs of megﬂlm? Mecome ineffective,

In man

ed substa
e DD Bt Sl e B it oo, Hovers
dangeroesly tiw Ismels bfplakingt giopsé etinaksRlti FonCadnfihis@Stion dfinsulin or insulin

secret&ﬁéf@t(éu%hylﬁrebmr xﬁé’g‘ﬁhgﬂgatgﬂdaa%e“rgasgg ﬂag/eltog gl?sklé‘& {fﬁ’gt@"%&fdue to the even

I.angce IS ver
hlgher\H&nFm a ipsulin, }?(Yﬁlé A9 W t'l&e)}alguprpé@pt ip¢rease mdlue sepeitizity wodting in some
correci@nsthypérglyoemias HBO/Ie&lrJ t)ie fifo 31@&@&1& %&ﬁbﬂhlﬂ Qn@ing@onmn, can induce lactic

acndos@gﬁ&' RLR 29&13% uf ét? felwrégg {f’f‘? tﬁ? eaggmtneang 18 (l)ﬁen prescribed

|nsu mnls IOI’]O

forthettffﬁmﬁﬂq%e&rﬁéabgfeﬁpl ZI de) or meglitini de whi ch
st i mul ahe glitagonga(iel ﬁaﬁﬂz?lt}kiazfoﬁhﬁl&zt@dlﬁl%f ﬁ%% B¢ fecently described class

R L N
substaptiadly d pxtcrefals,e ngalin qeﬁmg@h@g musele,iliyersanidi agiposstingghintseveral animal models of
Type 2Sdiatiwtels adsalting én ideﬁfla'l or B&Hﬁlbte vhi®&ohish @f“@he teie$§th‘@§las Efe\f@&f’ glucose

i SISEEI b DYoL TPl & it ST L
peromgogzﬁmlg‘g@gaﬁegtl\(asqglrﬁmspr (FPeQD, wimariiy thetHPARIgmmanbiypt. PPAR-gamma
agomstnﬁ§ gemaradgl bbeed tcﬂfe lbib‘éﬂilble f6resd ipiea &Hﬁ% géﬁg{tlggan%}{ gﬂt is observed
v e RO AL L GO0 Bty S e
agomst@ of the @lnhargagmayysletyuptypmi a2 chivhimuidon oftthsse tand in many cases are
chermdillﬁd@fétdﬂﬁﬁomﬂﬁ@glft%oﬂéﬂl angley Bt £.6¢ tilaDolich @oc!r qu gﬁnous side effects (e.g.

diarr
liver to]gu wlgavg gccugﬁglfl S §°1[nﬁ 8#:31 a{étﬁqyﬁnshchaaﬁdroiggtag;qee n
pr escr fAddigiofal methods of mnnﬁﬂnb diskast ypestil vilid@lifteetaatidh ENew

bloche@ﬁdat apRAECKes (that ﬁaveﬁiepx?ﬁgééﬂélwgr:xtgﬁglzédddr NS s%l]A[m érocfvgf%#mae%?include

i :
TN TR BT S A
””lmﬂbaﬁ%tes These agents substantially increase insulin

t Ve 5 "
sensi C&g%?lur?gp tlﬂrriéa?rg lirgnbcl)doi's ot rthead?lge adi lg)%g Sda%éé i&i F?)P'PDJ, ? enzyme are also

snder i35 37T DR SeoPP Lo me of Ghesieh e Rorissioly Type 2
dlaﬂ'mtels Ve ‘éfooﬁﬂ/‘tjlga%,o\y@ 9% 1998%1 (V.S Ratent Nnch93% 560y Py PyteriNoa6,303,661; U.S.

Patent Nb.65,6119,372 7013 PatbhtaNo. 81166,664; BESUrk LR 66 S 0:2 e * 1163-1166 (1996);

Mﬁ%@%ﬁﬁwﬂ%ﬂ?ﬁ%ﬁ% o SR M. SUBt o #135-4141 (2008

D. Kimpgi ;@A@gg_c_he_m 48: 141-151 (2005); and K. Augustyns, Exp. Opin. Ther. Patents, 15:
1387-1407 (2005). The usefulness of DPP-4 inhibitors in the treatment of Type 2 diabetes is based on

the fact that DPP-4 in vivo readily inactivates glucagon like peptide-1 (GLP-1) and gastric inhibitory
peptide (GIP). GLP-1 and GIP are incretins and are produced when food is consumed. The incretins
stimulate production of insulin. Inhibition of DPP-4 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. DPP-4 inhibition therefore results in an increased level of serum insulin. Advantageously,
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agonismis generally believed to be responsible for

the inproved insulin sensititization that is observed
waowdao/12d1es gl i t azones. Newer PPAR agoni sts t hatPEr/eS2007/007434

being tested for treatnent of Type Il diabetes are

agoni sts of the al pha, gamma or delta subtype, or a

conbi nation of these, and in many cases are chemcally

different fromthe glitazones (i.e., they are not

t hi azol i di nedi ones). Serious side effects (e.g. liver

since the Xﬁcﬁ:‘étiny }re%ﬂﬁcmﬂlé 8&1 nﬂ)hwﬁé?%ocpi‘s cBHs%erh' DPFE-Q MR bition is not

di tional nmetho treating

expecfl 0 Pak iy 3 PPV 1 eaPropT g 2677 Pehgagh mesl,whichcan lend o
excestiyey loarhlewsl sugathyrmelyeemiah alnhibiioe o6 BDER-4rie de&tfbry& expected to increase

insulid {Mtfl&)ﬂi %?Qsﬂ% th%rrﬁk of hyﬂogH@Qﬁ WRYELQl %tmdsrlfc{e%gfgct associated with the

fl tment w al pha | ucosi ase I nhi ors
use ol ARy, Bé%céﬁtagﬁﬁﬁespr otein tyr osi ne phosphat ase-1B ( PTPI B)
i nhi bi tRRPs4 1rﬁﬂﬁqomw1l{dﬂlatré'laﬂlexahﬁa}bdﬁhb ’Gﬂxﬁt(&ssas(ﬂﬁscﬁi},@d herein. DPP-4

|
1nh1bxg:lrsg?a’r3£ h&% exp&lmlédjé&&nsﬁ/el (to Q‘B %na?ln %‘Xrn%h?i ?tﬁri:rsfﬁaw qleH)gtes New

I nvest | n as be U
compqundsArRBsRded o fgﬁtdﬁ’é’ffé@d D&’R d’f lplalbtt¢ré em;hq fpund foe th@ treatment of diabetes and

potentthligloeice SiseabBniCRiifidHI 8 Bpari¥i P Shdr8 WOBneell for DFIL ﬁﬁ‘ﬁbxtors that are

selectho oveg ’ogxggmgrgg gf tge fcg%i (Qiserﬁgs pegﬁ%é%s g%tghclgfes 8P1§scew811 proline
d1pepq§:f§_ﬁﬁQPEé,tQPP8 gld q&%(sg_q_@d_,a(nt@gg)al ‘Eﬁ)lgq:ftglyl Reptidas€¥ fmhibition for the
Treatrhedit bf Type:2 IHid¥bes? B8bdtdd) 95)2.9835!3994&20 0behe th«l.rapé{ﬁﬁl -potential of DPP-4

mhxbltgbefm the ﬁé&m%%%?i[‘é’%‘"% 5&% 041)5 ’dlsauskelg bg}azt aly r&# i)gd in. Invest. Drugs,
12: 87c49042003) by K. pergasiyns, etpb ,mmmm@;_, 13I'h¥é9 -510 (2003); by J.J.
Holst, lﬁgf@:ﬂ@&@@@&%ummd{mm Sbylm . flferﬂdtﬁﬁhﬁﬁ%sﬂlmoﬁm hys. Acta, 1751:
In
?Jstgl de-1

a 26
3344 %@g)’r%adﬁ#%nﬁel?fac’?l @5 I5|t7 kéé
(GP-1) and gastric |nh|b|tory peptlde (GJP) GLP-1

SUMMARY@FPTEEINVENT@ONNS and are produced when food is

consu The .increti.n stl roducti on of
 Tnoul | A PRI B SR Pl Rt SR grahydropyrans which ar
inhibitorszps theudipeptidy] weptidase- I\ﬁ@lzstnle M'@PPahnhhtbhms"] andtwhich are useful in the
treatmbft o beSertidn b@&%@a@@ﬁg wfidnard 8115@&1@?1%39{1&%@ 19yl H%);T%tlg Hl%ollvgd such as

[ati.n on Lnsulin
d‘abe‘ﬁﬁﬁg}ﬁ’ KPRy ?Y%%J‘% ARt 8‘{“8 g 15 dise e plamagsutical compositions
comprisingghese forspaunds dndghe se.of Asseasvhrpgeaalsahy pahmﬁxohhﬁl the preventmn or
treatmbkt®F Sllch e SinV RS digytid el r@'laln)é,{%é'ﬁ
consuned, DPPl 4 i nhi bi ?}legn }Jlﬂsear?ot expect ed ?Ic]) [ ncr ease
the | evel of insulin at inappropriate tines, such as
DETAHHRIBESCRENION QR TEE RMENEON t 0 excessively | ow bl ood

S ugar (hy B&Qény RN relh R k&&c}vlzl%ﬂbéi’ftutgj 3 a%:ﬂo%etxtags?drrﬁ;gparng that are

ase. wi t hout 1 ncreasin
usoful § at @’E ?’Sﬁég‘é’aﬁ’ Pﬁpé‘daﬁﬁw r¢1 oundy oh tEPHITEnt AR veatie gra described by
structigd dormivdtled with the use of insulin secretagogues.
DPP-4 inhibitors al so have other therapeutic
utilities, as discussed herei )NHDPP- 4
Ar

o

ey

and pharmaceutically acceptable salts thereof: wherein
each n is independently 0, 1, 2 or 3;



i nhi bitors have not been studi ed extensively to date,

especially for utilities other than di abetes. New
w@oovpoeaTds are needed so that inproved DPP-4 i PEi/D51007/607434

can be found for the treatnment of diabetes and

potentially other diseases and conditions. In

particular, there is a need for DPP-4 inhibitors that

are selective over other nenbers of the famly of

serine peptidases that includes quiescent cell proline

eachrﬁiispﬁcwpleﬂﬁﬁ@yé@s’ag DPP8, and DPP9 (see G Lankas, et
Peptidase-IV I nhibition for the

eachpfs'”d ?Fé’d “%g’fd“r;ﬁpe 2 Diabetes," Diabetes. 54: 2988-2994

V is sqleygHyom teerdipeoaggingiot potentlal of DPP-4 inhibitors
for the treatment of Type 2 diabetes is discussed by

ker in Exp. Invest. Dryg® 12: 87-100 R3a

éioos by K. Augusty et al.§ in p. Cpln her.
. 1R, 493\ (2003); b :

E NOS®, 9 (2004) ; N Demuth|in =N
%% i | ophys_, 1:*3 Q03 ; by N\ N ’
ntleil” Exp. CBin. |nNeStROrugs, 147 57-64 ( 005) "R8
SUMMARY OF THE | NVENTI ON The present Rivention is R2
directed to novel substituted 3-am notetrahydropyrans
whichogre inhibitors of the dipeptidyl peptidase-IV
enzyi® ("DPP-4 jnhi bRdrs") and whi clR¥re useful in R32
StheAr eat ment ok prelention of diseades in whiclithe
[ ~ypl peptid se-é. &gnzyne is , such =N
| es)and par rly Type 2 tel. The N
R '/Nal s aI@‘%’ dir 'g'd tg pREP mac &yt al R®» N\ S
conposptions conpri si these conpounds and the use of
t hese conpounds and nposi tions in t e prevention orR
treatnment of such diseases in which the dipeptidyl
pepti dase-1V enzyne is invol ved. DETAI,LED DESCRI PTI ON
OF R3E | NVENTI ON TheRper esent inyenti®n relates R3a
g\\no el substitut rans that %Kﬁ R2
aR8i nhi ase- | V. —
s of the 4 scri bed ;
R3PSt NG al_formfba |\ zaccé?ﬁ?abl\ N‘RB
t hdR%of ; is i ntly 0, 1, %2
or R2each mis indepéﬁﬁently O, 1, or*2; each pis
i ndependently 0 or 1 Vis selected fromthe group
congjsating of A« henyl optionally substituted
§\ one to fi R s stltuents R3a R3a
— N
Q &
Re e 8 A
R O™ "R?
5 R?

Ar is phenyl optionally substituted with one to five R1 substituents;
each R1 is independently selected from the group consisting of
halogen,
cyano,
10 hydroxy,
C1-6 alkyl, optionally substituted with one to five fluorines,
C1-6 alkoxy, optionally substituted with one to five fluorines;

each R2 is independently selected from the group consisting of

4-
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each R is independently selected fromthe group
consi sting of hal ogen, cyano, hydroxy, Cl al kyl,
wopironakiy substituted with one to five fl uorPeEES2007/007434
Cl-6 al koxy, optionally substituted with one to five
fluorines; each R is independently selected fromthe
group consi sting of hydrogen, hydroxy, hal ogen, cyano,
C -io al koxy, wherein al koxy is optionally substituted
with one to five substituents independently sel ected
fhpﬁbﬁéuorlne and hydroxy, G -io alkyl, wherein alkyl
|onaIIy substituted with one to flve
su%stltuents i ndependently selected fromfl uorine and
hb#lpesty, C2-10 al kenyl, wherein alkenyl is optionally
suﬁﬁbltuted with one to five substituents

Cé%%%%pt»byere\%ﬁ gl?cghﬁ g a{)trlcrnn]lg s BHUgaﬁ a\ﬂlﬁao é/(béy X%/umtgaents
vv| th oMW@*nwsmwQMOMe andipiengent | y sel ect ed

hggnesaskyl, h&lmﬂlkﬂqymnally SubSitute®@lith ot ttive substitu
al kyl ox Carnﬁgn | 6 al kyl, and G é’ Sl K (l)\;?ysu SV\}h ents mdependently

al kyl “8?%3 ‘B]ﬁthi}'@‘ﬁé}”l y substituted with one
t €2f1D\?@‘eﬂyluB’h?rﬁ@sﬁ]ke(lﬂl-l@mmneﬂmlbanyded witheneiofive substituents

het er 08iatberin@Ril RAkY ADSL Lt AR h one o three

bR ot Rer R ARR F R Rbanl shSafiedngt pa o e aippgts independently
q 6 apﬂwted aysloxg; hal@gen, dvanoy pitwh €D HNC plgkayitylaxnehriadokD X3 .6 alkyl, and

are opigukdy, SHbshialgt S Atdx b
(CH2) n-_het erocycl yl 5\/2\1hkgre| na he zen?:(r)li:%t/l(: )}fv S,“%“gdrgéﬁf’%fgg e to five

subst i THPERFSwi t h one to three substituents
i dEPehdernany. whdrein heterofybinopsionallp pabrstituyed widd @ga@dithree substituents

cyano, iﬂﬁ%ﬁdrﬁent@%fécte@hoﬂq@lydmxy, halogen, cyano, nitro, CO2H, Cj.¢
alkyloxycarbonyl, C1.6 alkyl, and Cj.g alkoxy, wherein alkyl and alkoxy are optionally
substituted with one to five fluorines,

(CH2)n-heterocyclyl, wherein heterocyclyl is optionally substituted with one to three substituents
independently selected from oxo, hydroxy, halogen, cyano, nitro, CO2H, Ci-6
alkyloxycarbonyl, C1-6 alkyl, and Cj.g alkoxy, wherein alkyl and alkoxy are optionally
substituted with one to five fluorines,

(CH2)n-C3-6 cycloalkyl, wherein cycloalkyl is optionally substituted with one to three
substituents independently selected from halogen, hydroxy, cyano, nitro, CO2H, C1_g
alkyloxycarbonyl, C1.6 alkyl, and Cj.g alkoxy, wherein alkyl and alkoxy are optionally
substituted with one to five fluorines,

(CH2),-COOH,

(CH2)n-COOC_g alkyl,

(CH2)n-NR4RS,

(CH2)n-CONRARS,

(CH2)n-OCONRARS,

(CH2)n-SO2NR4RS,

(CH2)n-SO2RS,

(CH2)-NR7SO2RS6,

(CH2)n-NR7CONRA4RS,

(CH2)n-NR7COR7, and

(CH2)n-NR7CO2R6;
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al kyl oxycarbonyl, C 6 alkyl, and G -6 al koxy, wherein
al kyl and al koxy are optionally substituted with one

wo eoo7i1xe@43 | uori nes, (CH2)n-C3-6 cycl oal kyl, WhRCBUR2007/007434
cycloal kyl is optionally substituted with one to three
substituents independently sel ected from hal ogen,
hydr oxy, cyano, nitro, CO2H, G -6 al kyl oxycarbonyl,
C -6 alkyl, and d _6 al koxy, wherein al kyl and al koxy
are optionally substituted with one to five fluorines,

wherm{ %)I(BVI G hetk )(@ t(ﬂﬁ &Y CHﬁMﬁommaﬁbted with one to two

subsing BBIOeRSB IR CHETH ”%'ksﬁbﬁaikw(}egcﬂ%gﬁ +Figrgherein st

and a\kwqt fe Gf)lﬁmhmy Euwnﬁlwasﬁt}idmem& fivd Mae@endent | y sel ect ed
fromfluorine, hydroxy, C -4 alkyl, and G -4 al koxy,

3 5 ein al_kg and al koxy are _Aggmnally subst.i t ut ed
R38 anie atg fach BOSEDRETKY tENPHREr Ga Iyl @prionsliy sibstitpad with one to five

fluorindsndependent 'y hydrogen or G _4 alkyl optionally
substituted with one to five fluorines; R and R are
each independently selected fromthe group consisting

R* and@¥5 dny elich drateper(dpd) selecisk dropd the £1GHP persistingob cycl oal kyl
q%og 1,6 aI kyl, wherein alkyl is optionally

(#g%kt W|th one to five substituents
& t’I y selected from fluorine and hydroxy and
vﬁé%mﬂmwal%dméycl oal kyl are optionally

sopghid1) %ere‘ﬁd 41Ry190&ptioRallyi MBstﬁfM&Hvith g oSive substltuents independently
i.ndependent |y sel ect ed from haI o

selecteg Ry oo hgirasp s Yhersaneny) oo oyl ity pstitted with
one to fpt Substihdnys inddpsndently seleaigd fromy h@om, ydgexys Cusraliydend 646 alkoxy,

wherexﬁamgatlﬁ%gg%?hx\ﬁaﬁlg shillEniddtRoGR t@ho@ha&ae@l ch t hey

areatta et erocycl ring.s ted fro
or R ag B¢ iomefer v F’i‘%‘PlF%‘??é‘t°“bY°p‘?é}P?1Uﬁ%ﬁ3éare aﬁﬁiring helgepyclic ring
neeteoted Iﬂoﬁﬁamhmhalpmrsmlnle Ipeateﬁdme‘,w@drzzme; ol therpholine wherein said

olpe ér rg@iaéz Yin HQ)? fn]iallllP I‘IEQO tﬂ?i sctﬂtkéxtté ih Qﬁ&nﬂy selected
3 Wga 05% gy %ﬁ?f kiyp :g;%&ﬂa{ %Wi% gre optionally

Ofubktanad Wyth one to ﬁve fluorines;

each RO is independently C1-¢ alkyl, wherein alkyl is optionally substituted with one to five substituents
independently selected from fluorine and hydroxyl;

R7 is hydrogen or RS: and

RS is selected from the group consisting of

hydrogen,

(CH2)p-phenyl,

(CH2)p-C3-6 cycloalkyl, and

C1-6 alkyl, wherein alkyl is optionally substituted with one to five substituents independently
selected from fluorine and hydroxy and wherein phenyl and cycloalkyl are optionally substituted with
one to five substituents independently selected from halogen, hydroxy, C1-6 alkyl, and Cj.6 alkoxy,
wherein alkyl and alkoxy are optionally substituted with one to five fluorines.

In one embodiment of the compounds of the present invention, each R1 is independently

selected from the group consisting of fluorine, chlorine, bromine, methyl, trifluoromethyl, and

trifluoromethoxy.
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substituted with one to five fluorines; each Ris
i ndependently G 6 al kyl, wherein alkyl is optionally
wgeaiwstizdyt ed with one to five substituents PCT/US2007/007434

i ndependently selected from fluorine and hydroxyl; R

Is hydrogen or R; and Ris selected fromthe group

consi sting of hydrogen, (CH2)p-rhenyl, (CH2)p-C3 6

cycl oal kyl, and Cl1-6 al kyl, wherein alkyl is

optionall'y substituted with one to five substituents

| NIePERGEl RBLEHIES) Ftﬁ{iﬂr{doldl‘?&s' IR ok fViHAn, TO amd R3D are
wherein p enyl cyc oa are optionally

both hyslgagsei t ut ed MAth one to flve substituents

i ndepepdenirt ¥mbalimedted tfercompbwide gLhe pregétt @wyntida, thefe are provided

compowﬁé)()tﬁh&ic al?m@a}eqﬁ ?xg&é% 3 1n(?1ceﬂcf‘<f?‘ st%%échglgﬁzaﬁéo%?Etyrat{i‘({nehawng a trans

orientatipreoith® O arrﬁewiz gbstifyents Bﬁﬁlﬁd}‘fﬂ steppeqtelahydegpyran carbon atoms marked

with add IVENtion, each R is independently selected fromthe
group consisting of fluorine, chlorine, bromne,
met hyl , trlfluoronﬁqm¥ and trifluorompihoxy.In a
second enbodi rnt 0 he conpounds ,pf e present
invention, R a"dn are both hydr In athird
enbodi nent of thelconpounds of the pr i nventi on,
there are provide onpyunds of structu rmul ae | a
and Ib of the indicated stereochemnm cal configuration
having a trans oriegmjation of the Ar an@bNH2
substituents on the two stereogenic tetrahydropyran
carbon atons marked with an *: wherein Ar and V are as

whereid@ﬁ@hab%e@et&u&xbehab@ecl ass of this third enbodi nent,
there ar e %gge%@"{}}% fereStf! %S%Hgéco f Ogmnys 02} sérgctural formula

of the éreoc 9 } Q“
Ia of tmawlmedaabﬁ?lawtemcwa% |° ‘%‘F atiop haipg & grs\pIpentation of the Ar and NH2

substitSeHES S bl &R §ter96§ehﬁ%ﬁéﬁ9dr%ﬁﬁ-ﬁ§ EG86H forh&inkh:RBY 5t RY FAN
carbon atons marked with an *: (la) In a second cl ass
of this third enbodinent, theNgl,are provided conpounds
of structural Ar,

*

O

(a)

In a second class of this third embodiment, there are provided compounds of structural
formulae Ic and Id of the indicated stereochemical configuration having a trans orientation of the Ar and
NH2 substituents, a trans orientation of the Ar and V substituents and a cis orientation of the NHp and V

substituents on the three stereogenic tetrahydropyran carbon atoms marked with an *:

NH,
Ar =

*
*

O ’l,v

(Ic) (d)

In a subclass of this class, there are provided compounds of structural formula Ic of the
indicated absolute stereochemical configuration having a trans orientation of the Ar and NH2



formulae Ic and 1d of the indicated stereochen ca

configuration having a trans orientation of the Ar and
wWOR74e4I83 i t uents, a trans orientation of the PET/AR0OY007434

substituents and a cis orientation of the NH2 and V

substituents on the three stereogenic tetrahydropyran

carbon atons nmarked with an *: (lc) (Id) In a subclass

of this class, there are provided conpounds of

structural formula Ic of the indicated absol ute

substitushiS! LA OHefalion T iid ARV SibshRa¥htDehda dif Sfhtation of the NHy and V
orientation of the Ar and NH2substituents, a trans

substitugnts en thetthsa stgfeogenic tairahydepPyras GROPR pOBR fartked ViR 48i"s
orientation of the NH2 and V substituents on the three
st ereogeni ¢ tetrahydropyran dbon atons marked wth
an *: (lc) I'n a subclasarof tRis subclass, Vis
selected fromthe group corsistjng of: wherein R2 and
R are as defined above. In t d class of this third
enbodi nent, there are provided cdeounds of structura
formulae e and If of the indicated stereochem ca
configuration having a trans(feyientation of the Ar and
NH2 substituents, a cis orientation of the Ar and V
substituents and a trans grientation of the NH2 .and.V
Subst | IIEHPSegt HipbriPse Y4t SRS Bdim. o EPRADHFSRE P
carbon atons marked with an *: (le) (M Insa subcl ass
of $hj | ass,gt here ar i ded conpoundé
;an‘ﬁIaleo Ncated absol utfe J (@)
ichl configurati avi\ng a .trans /,N
orientati the Ar and NH2 ptuents, a cis
orientatign of the Ar and V sypstitients and a t [E@ns
orientation of the NH2 and V Substituents on the three
st ereogeni c tetrahydropyran carbon atons nmarked with
an *:1n a subclass of this subclass, Vis selected

fromthe ggayp-consisting of: whefein-R and R are as
w ayfourth enbodi me

def i ned abov
of the presen vention,gf@ and R
i ndependently selNected fromthe group ¢
hydr ogen, C1-6 ah yl, wherein alkyl is optionally
substituted with 'one to five fluorines, and C3-6

5 cycl oal kyl, wherein cycloalkyl is optionally
substituted with one to three substituents

wherein Rdepd R§ere 4sdefin¢daboead from hal ogen, hydroxy, O .4

al kyl , magghir@tlasd &axiy thiieei®idiinent, there are provided compounds of structural

formulae Ie and If of the indicated stereochemical configuration having a trans orientation of the Ar and
NH> substituents, a cis orientation of the Ar and V substituents and a ¢rans orientation of the NH2 and V

e 1

10  substituents on the three stereogenic tetrahydropyran carbon atoms marked with an *:

NH, NH,
Ar, 1w Arﬁ
, O *
o) 2y v
(Ie) IH

In a subclass of this class, there are provided compounds of structural formula Ie of the
indicated absolute stereochemical configuration having a trans orientation of the Ar and NH2

substituents, a cis orientation of the Ar and V substituents and a #rans orientation of the NH2 and V

15  substituents on the three stereogenic tetrahydropyran carbon atoms marked with an *:

-8-
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al kyl and al koxy are optionally substituted with one
to five fluorines. In a class of this fourth

weredodeerent of the conpounds of the present i nRENUSINT/007434
R and R8 are each independently selected fromthe
group consisting of hydrogen, d -3 alkyl,
trifluoronethyl, 2,2,2-trifluoroethyl, and
cycl opropyl. Nonlimting exanples of compounds of the
present invention that are useful as dipeptidyl
peptidase-TV inhibitors are g, followi ng structures
havi ng the indi cated absol ut £t er eocheni ca

configurations at the tfife < eogeni c
tetrahydropyran carbon atonms: apd pharnmaceutically
acceptabl e salts thereof. €d\,nerein the foll ow ng
definitions are applicable "Alky ", as well as other

groups having the prefix " such as al koxy and
al kanoyl , means carbon chaln MM|ch.nay be |inear or
branched and conbi nations thereof, unless the carbon

chai n {gﬂ@%@lm@ééﬁe&%s‘@m @e@&alﬁ% @t Fﬁ)‘n\gﬂmsg;ﬁﬂygﬁ

|nclu . propyl, isopropy utyl, sec-
g tert butyl pentyl hexyl , heptyl, octgf
an |ke.J?y%ere th‘\ 'fied nunber N
at ons \persmitN, e.g., from\C3-
i ncl udes ychoalkyl gr oups,
or branch al kyl chai ns conbi)yed g h cycl oal kyl
structurgg?2 \Wien no nunber ofgrearbon atons is R?
specified, C- is intended. "Cycloal kyl" is a subset
of al kyl and means a saturated carbocyclic ring having
a specifie? nunber of carbon atoms. Exanpl es of
cycl oal kyl ™ e cycl opropyl, g§eh tyl,
cycl opentyl, xyl , cyclohepty looctyl and
the like. A cyC aIEyI gﬁﬂmb gener al s\ nocycllc
unl ess stated ot hgrw se. Cycl oal kyl group RE
saturated unl essrdt herwi se defi ned. The term "al koxy"
refers to straight or branched chain al koxi des of the
nunber of carbon atons specified (e.g., G _i o

er wwthin this range [i.e.,
“h“mﬂﬁé ¥§'€ %Eﬁn%#ﬁ% i sopropoxy, etc.]. The term
" al ky| fnv fotirth efbedimen 0§theapgmm§$ ofythe resiverd inykation, R2 and R8 are each
mdepeédemb %ﬁ&éd@k‘%&n @Je i\ JHANRE 00f carbon atons specified

-io alkylthio), or any nunber within this
r%yrﬁ‘g%gf‘ e., methylthio (MS),

| SopreBpIFtHsTER al&aﬂds pptiorp| StuE?tmmféM&y? |°a?ﬁ°rf ye fugriggssandy
stf_gicgbibalyl, Whasialkeclodki yd dptionaly sobstinkted withbex togliree substituents

b . | . J a wherein
car onm%%}?cﬁﬁ%rﬁgles‘éfeue&ﬂo&q?%geerf, %'dr}'gntqﬁ ﬁigimﬁgig?ﬁh C1%4 aIRERY, wh

nonyl ,
reon

nunber I'S range
alkyl and alkoxy are optionally substituted with one to five fluorines.

In a class of this fourth embodiment of the compounds of the present invention, R2 and
RS are each independently selected from the group consisting of hydrogen, C1.3 alkyl, trifluoromethyl,
2,2,2-trifluoroethyl, and cyclopropyl.

Nonlimiting examples of compounds of the present invention that are useful as
dipeptidyl peptidase-IV inhibitors are the following structures having the indicated absolute

stereochemical configurations at the three stereogenic tetrahydropyran carbon atoms:
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et hyl am no, isopropylam no, t-butylam no, etc.]. The

term"al kyl sul fonyl" refers to straight or branched
waebarn2ahkyl sul fones of the nunber of carbon aPOIES2007/007434

specified (e.g., Q alkylsulfonyl), or any nunber

within this range [i.e., nethylsul fonyl (MeSO2~),

et hyl sul fonyl, isopropylsulfonyl, etc.]. The term

"al kyl oxycarbonyl" refers to straight or branched

chain esters of a carboxylic acid derivative of the

present invention ofg the nunber of carbon atons

specified (e.g.,. G 6 al kyl oxycarbonyl), or any nunber

within this ran eyl oxycar bonyl (MeOCO ),

et hyl oxycar bonyl , xycarbonyl]. "Aryl" nmeans a

nmono- or polycyclicC Ityring system containing

carbon ring atons. Fhe efetred aryls are nonocyclic

or bicyclic 6-10 menbere is,_ringhHsyst ens.

Phenyl and napht hyl are prefer d/ark‘l s. The nost

preferred aryl is phenyl. The ter terocyclyl™

refers to saturated or unsaturated non aromatic rings

or ring systenms containing at |east one heteroatom

selected fromO S.and N, further including the

oxi di zed forns _of sulfur, nanely SO and SO2. Exanpl es

of heterocycl e~ de t rahydrofuran (THF),

di hydrofuran, 1,4 xane rphollne 1, 4-di t hi ane,

e, - di oxol ane, i m dazolidine,

I m dazol i ne, pyrro 'ne(% yr ol i di ne, tetrahydropyran,
ol a

pi perazi ne, piper
I
di hydr opyr an, oxatﬁ dirty | | aneCH3, 3- di oxane,
1, 3-di t hi ane, oxat hi ane, thio oN ne,
pyrrolidi none, oxazolidin-2- one hdazolldlne 2-one,
pyridone, and the like. "Heteroaryl" neansaxh aromatic
or partially aromatic heterocycle that contains at
| east one ring heteroaton1se|ected fromO S and N
Het eroaryls al so i nclfude heteroaryls fused to other
ki nds of rings, such’/s aryI%ﬁacycloalkyls and
het erocycl es t hat tic. Exanples of
het eroaryl groups i¥ rolyl, isoxazolyl,
i sot hi azol yl , pyrazo&y [ |nyI, 2- oxo- (|
)-pyridinyl (2-hydro xazol yl ,
1, 2, 4-oxadi azolyl, 1, 3, 4-oxadi a ol ,NthadlazonI
thi azolyl, imdazolyl, triazolyl ngpzonI f||ryI,
triazinyl, thienyl, pyrinidinyl, azi nyl ,
benzi soxazol yl, benzoxazol yl, benzothiazolyl,
andphb:@:&é&&fﬁ&l@dicaewdbyé saltglitleysdr.obenzof tiranyl, indolinyl,

pyri daAB 0¥ eﬁmé %ﬁ’ ogoﬁ%e ﬂ%ﬂ% Yk applicaple.

di hydr obenzo 1 Zzin
pht hal &4mly)as “Cf‘ﬂﬁ aﬁaﬂ'{ﬁr Fiyps haﬁglg ﬁlgerﬁyﬁﬁ)a‘l’a(l]ly'b such as alkoxy and alkanoyl,

means CAHOHRAZAY |whlch may be linear or branched, and combinations thereof, unless the carbon chain

is defined otherwise. Examples of alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, sec- and
tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, and the like. Where the specified number of carbon atoms
permits, e.g., from C3-10, the term alkyl also includes cycloalkyl groups, and combinations of linear or
branched alkyl chains combined with cycloalkyl structures. When no number of carbon atoms is
specified, C1.¢6 is intended.

"Cycloalkyl” is a subset of alkyl and means a saturated carbocyclic ring having a
specified number of carbon atoms. Examples of cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, and the like. A cycloalkyl group generally is monocyclic unless
stated otherwise. Cycloalkyl groups are saturated unless otherwise defined.

-10-
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benzodi oxol yl, qui noxalinyl, purinyl, furazanyl,
i sobenzyl furanyl, benzim dazolyl, benzofuranyl,
whewzordteenyl , quinolyl, indolyl, isoquinolyl,PCT/US2007/007434
di benzofr ranyl, imdazo[l|l ,2-a]pyridinyl, [1,2,4-
triazolo][4,3- ]Jryridinyl, pyrazols[l,5- a]pyridinyl,
[l1,2,4-triazolo][],5- a]pyridinyl, 2-oco-I, 3-
benzoxazol yl, 4-oxo-3 -quinazolinyl, -oxo- | -tri
azolo - Hpyridinyl, 5-oxo-[I,2,4]-4Hoxadi azol yl,
2- 0X0- e tdrnftalidbxl @F&g ttQlght or @a&lﬂ&i’ dhaidr AMkdXYdbs Of Bie number of carbon

atoms Sgﬁ‘apl?cﬂéq lcilém%( yﬁg é’ocf/ﬂfé ngﬂ gh lﬁ;zfné éary e%é)% SMGO) cthoxy,

isopropoki@sc.and ring systens containing from3-15 atons are

if InalolrJ:jn I }ér‘{ﬁcﬁ&lo}’ fs i 9§a1ght 'd?{)ﬁﬂﬁﬁd ch&h l@%(?llsﬁl?ides of the number of
carbon T PRLES & B GOy MY 81 BHRE PGP i st i (At s,

ethylthi%f %Bﬁbbﬂ@lu%&[] t he hal ogens are substituted on an
9 | Q%iﬁylgrm%g’pre%rs & sh%:ﬁ%poratﬂglcggé?’%%meg Qfethe number of

on co

onpo
oo OIS o LIETEEah of PO Gt G O PR s e,
ethylarhif6 S8dpropYlattibe, @ButyRiniigd, @tcgnant i oner s, di ast ereoneric

m Xt ur ﬁ'%% an dalgﬂsl_{lﬁmy uf%‘efer%lta?traei‘%h% gf@rrm%c}ﬁ!l @ha%‘&ﬁcﬂﬂg\ﬂhﬁés of the number

the co

of carbgg giostsPFCafl @éﬁgeplﬁa l9‘I1Fé‘ ford) &b g S’éY"Pailé‘ﬁ ﬂé‘f Epge [i-e., methylsulfonyl
(MeSOEY, k@gzllswfdﬂyl ampfbpylaulfmnutcae la, Ib, Ic, Id, le, and

I f.
depend &ha O 0 aﬁlk?l %}'le%tow refers %chsrtrséu TR 19? cﬁﬁ%ﬂ} esters of a carboxylic

i e A O HOR L VA PEER D RBh TP B 5. C Lo
alkylmtyagl%elgﬁyi ep LAyynuaib@xd\uman MDraAR¢ [i€7 et HWRPESHAPTNIEOTCS-),
&) #@%@0 al | ]t he possible optical isonmers and
ethyloppeadPRY e PR Pr?’% ures and as pure or partially
puri f i &drdbmpana adwnar @ nohvslelivagomaticting sytiem geripiping oarbon ring atoms.
The pru‘éh%d b.xﬁf}éea% ﬁl@ﬁbcyaﬂ%r RicS SR Y-10 Hﬁéﬁxﬁéﬂe@ Brolr&ti®BARystetns. Phenyl and
re

|so ri.c f these conpounds.
naphtth?FE PEﬂ‘ferf‘}ﬁlé‘r’@% n:ﬁt?dﬂ‘ﬁ% PIFEETE |aﬁ'é & Fﬁ’g\’ygi n contain
ol ef i niThe tomiheetooyriid’ rederstomivested gpasititatsd nop-AEOMAFiE Eings or ring
systerr%rcgntgﬁ ?Hétat §eQstioRC héfg%atgﬁ’lts@leée@ REm, SR, Ifinfhel SRNRUTE the oxidized

he conpound er
forms e s o0 0 Sk Bea R erossriet iR e oisn cram)
dihydrofurdty dpedieane coppipdine. dci-Gishianeepiperazing, @irgtdine £l . bdiegolane,
mndaz%nhlfng Sinn{ag&nféxﬁmlhﬁe, 5@&19@ @etﬁﬂgdrbﬁﬁar? ﬁﬂxlydrfoﬁfzﬁh xBthiolane,

enol t aut grrers e I NdlL VI ulg) taUt 0 LS 014m-2-one
dithiolgae, fy3egigane: b hREET: QLTI ARG HO RGRRS ) RS
imidadolidinp2esengyridoneg mid thelikedn exanpl e of tautorrers whi ch

?rh ein t"ﬁg@?&r}tl Om@efhs eh QR%@% %?Qarﬁﬁltyhdr&nitﬂ%e{é%ﬂ?@@ kS c&ftains at least
e presen I nventi o
one riRg RS HEoRiRE SESTLTTIP 6- O N RASRET SR SIS RS T hage o oter kinds

of ring3l @k us agls, cycloalkyls and heterocycles that are not aromatic. Examples of heteroaryl groups

include pyrrolyl, isoxazolyl, isothiazolyl, pyrazolyl, pyridinyl, 2-oxo-(1H)-pyridinyl (2-hydroxy-
pyridinyl), oxazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, thiadiazolyl, thiazolyl, imidazolyl, triazolyl,
tetrazolyl, furyl, triazinyl, thienyl, pyrimidinyl, pyrazinyl, benzisoxazolyl, benzoxazolyl, benzothiazolyl,
benzothiadiazolyl, dihydrobenzofuranyl, indolinyl, pyridazinyl, indazolyl, isoindolyl,
dihydrobenzothienyl, indolizinyl, cinnolinyl, phthalazinyl, quinazolinyl, naphthyridinyl, carbazolyl,
benzodioxolyl, quinoxalinyl, purinyl, furazanyl, isobenzylfuranyl, benzimidazolyl, benzofuranyl,
benzothienyl, quinolyl, indolyl, isoquinolyl, dibenzofuranyl, imidazo[1,2-a]pyridinyl, [1,2,4-
triazolo}[4,3-a]pyridinyl, pyrazolo[1,5-alpyridinyl, [1,2,4-triazolo][1,5-a]pyridinyl, 2-ox0-1 23-
benzoxazolyl, 4-oxo-3H-quinazolinyl, 3-o0x0-[1,2,4]-triazolo[4,3-a]-2H-pyridiny], 5-o0xo-[1,2,4]-4H-

-11-
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stereochem stry. Fornulae la and I b show the preferred

stereochem stry at the stereogenic carbon atons to
wokioch2eme attached the NH2 and Ar groups on tPET/US2007/007434

tetrahydropyran ring. Formulae Ic and Id show the

preferred stereochem stry at the stereogenic carbon

atons to which are attached the NH2"Ar, and V groups

on the tetrahydropyran ring. The independent syntheses

of these diastereoners or their chromatographic

oxadlaz%ﬁlﬁ)eg@‘)IO| @54 Woﬁ%la@&m Q%ﬁ&l@sdlkfﬂi’MHhﬁndaQ&yﬁBtoxb& 4- d1hydro-3H—

pri a t hodol o i scl
i RS B BB bR 0 Bl Py (85 B8 o sy conaining
from 3-8 beniiareidclbged, fremitgriadyringsyst al | ogr aphy of crystalline

pr oduct ﬁzaug%ﬁ* %?Jréto' Hudfind, %Lﬁf.ﬁ@ %@ﬁlﬁé alfio@ifle 2ERlorine and fluorine are

derivati z necessary reagent caontajning
generallyrprafeyradreFlppiinede ﬁxoétrpr%ffr%%km %%ad?&%are SthstigiRdam agpliyt or alkoxy
group (b.k. CBSD atCFIGEEM ¢ m xtures of the conpounds nmay be

Separ a’iﬁ d. S0 ow%tof tt résgrql 1X\Leq co%&zi’rp Bll(lfo oo %eryﬁunemcdcenters and can

|solatecF e separati on can e carrie
thus ocojs|as ra@ﬁmx«fsﬂrwet%maﬁmres singlk eﬁ@“f’ﬂ‘érsc@}aiﬁ?f??f@eré’fm‘é“‘res’ and individual
diasterdoReSdN 18 pﬂﬂti&ﬁluf the Gémﬁdmﬂwﬂ’ﬂﬂéprb@nﬁiﬁvﬁﬂﬁﬂ thh e erdspainktyic center at the

stereog?rgf: r::g&gra orLrjlg ma k%d ShTh3 i Ifc?ﬁxhﬁe? X ﬁ\?}rl%g%ﬁé,gx&x& #S Additional asymmetric

separ at I on O di astereoners
centeergaygqemmdiemmon thg aptugssofitheyvarioghsiibstituents on the molecule. Each such

asymm@t!h)‘. %E&lexl wmaha Bn&htlﬁﬂb&mttﬂg b@tﬂiﬁlﬁsoﬂiﬂ@ afi®it ] infgded that all of the
on iS for rra salts

4 1?59?‘91} d. d
p°ss‘b1§ ﬁ‘éﬁﬁ‘ia 5?@?55 las erﬁ?%‘ergérf re %‘g &> PYSe" & r}}g OB | G pouncs are

included@vitlmatl'qe\pg@xtmﬁghlq immltqg@. '@hﬁwgqep@@vqr@op pﬁgnwf 9 comprehend all such
lsomerﬁqag,{sldmﬁ@@cmp&h@@vage of the added chiral residue.

The ragem c xture npoun n. al

separ ab¥5° 8f H?PS 8?’?@/“8@5 dceﬁ?rg)ﬁg?% §rap E%m et ho preebonds and unless
specified oth¢rmiisggare imepat|to sichide beth ﬁ@ﬂéﬁa@esﬁtrwhii%wrﬁmt hods are

wel | kQQ}A@ of fRe E&ﬁpxﬁlﬁﬂs dbet%rtlﬁﬂ gé‘zgin\&ﬁ%)b’em@ BYtaBidaREsl AARA have different

a 0 m e 0 al ne St e

s G EoL TR Eor i8R RSP g
ketone radijeatod fam dabumend teitgearat Therindiyidnaltidwieineroes welkmmmres thereof
are enc'oﬂxp&ﬁ@d ®th cofnﬁodﬂﬂ& of tﬂ@pﬂéé’éﬂ?ﬁﬁ&ﬁféﬂ ]Ah%kamﬁ@ ob&8@mers which are intended

ek AL SRR Bl ALY Bl

phar maceut i cal I y acceptable salts, and al salts that
are not ph&Hmceutical |y acceptabl e when fhey are used
as prgeUrsgrs to the free con‘pounds/\b' i

phar maceyticaj ly acceptable salts or i

synt heti g_ma ul ati ons. Fre=eewpounds sent
invention nmay bW adm nistered in the form of =N
phar maceuti cal | y_agceptthbl e salt. The term !
"“pharmaceutically c,cé\pt able salt" refers to sal t¥%—NH
pr epar ed

Formula I shows the structure of the class of compounds without preferred

stereochemistry. Formulae Ia and Ib show the preferred stereochemistry at the stereogenic carbon atoms
to which are attached the NH7 and Ar groups on the tetrahydropyran ring. Formulae Ic and Id show the

preferred stereochemistry at the stereogenic carbon atoms to which are attached the NHp, Ar,and V
groups on the tetrahydropyran ring.

The independent syntheses of these diastereomers or their chromatographic separations
may be achieved as known in the art by appropriate modification of the methodology disclosed herein.

Their absolute stereochemistry may be determined by the X-ray crystallography of crystalline products or

-12 -
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from pharmaceutical ly acceptabl e non-toxic bases or
aci ds including inorganic or organi c bases and

WO p@7Q24T4E or organic acids. Salts of basic copr@DURIIS7/007434
enconpassed within the term "pharmaceutically
acceptable salt” refer to non-toxic salts of the
conpounds of this invention which are generally
prepared by reacting the free base with a suitable
organi c or inorganic acid. Representative salts of

crystallg%%tgmfeg{g&g %‘ij{‘gx £E dérn@tlﬁﬁeﬁﬁ%séaﬂ)’ QAthiaQBageMCdoH@ Mingdiidtasymmetric

he fol |l owi ng: acetat e,
center Qf@n%‘@h@&”%‘??&f‘g“"%%‘hzoat e, bicarbonate, bisulfate,

bl t ar L1 @éstred, rateatie mibuesoiibs caspmepdanay, bampaj@tnéscethat the individual
enantlogtgr Al %glhte | ﬂ?jseggﬁhgn ca‘}n'bte Qrtn%d oﬁiﬂ ﬂ}yrgétﬂ&ﬂl\@il' 186wn in the art, such as

Sy estol at e, fumar at e,

the couglingeadjptrageanic GIAies r?&?%mp‘ﬁ‘r“ﬂﬁ 'q ﬁﬁ?’éa““@F‘ﬁ’é‘éﬂ“IY)?P’&rcé’HﬁP‘i“ﬁit tgforma
diasterdd@evib haareC folaved b‘jl yehaatiardithe indiviivabdiastérdeéners by standard methods,

| h t t
such asl%{ug{a crg)'{stlglg?%tbl gorx]'% e}é’n%gg%g? afh% co}x@?ﬁéq'gactmﬁ & Jﬁeg B Srmation of
salts usnmmi@hatt@mene@m m@acu}@tkﬁ?q g'h@ﬁqaﬁgronwgg ﬁW‘ﬂFlt"?‘sdf“’é’ then be converted to

the purggxt.atﬂﬁbxﬁ&js batRavdpY 61N ,addbﬁﬁﬁi{il aéeﬁkiueﬂ Thé adcemic mixture of the compounds
ne a

can alsg gﬁff’&f‘ te?I i chtwatfye‘jhrorﬁaa?%aq t‘u’)ds rﬁtﬁ” ? ng ‘ch 223 %la%&?a’ry phases, which

methodshaspéibbinaiipbiesphat e, pol ygal act uronate, sal icyl ate,
stear akﬁemweiﬁfaﬁy exﬁHﬁ’&ﬁ@to@E eomﬁddﬁa in§be oblafidd 8 Stereoselective

synthe%%rzsg{g;{pzwalb&uf%%?%sg glafc'e\é la 24 i‘ entsegtj?mo of ggnfﬁﬁlgathﬁn by methods well

e “conpounds
knowniimthentti on carry an acidic m)l ety, sui tabl e

phar miﬁeaHﬁ b€ hde¥st8s @R ARlsed weddih SefehREQAb thetolipbends BBtructural
foxmulgl Elglle%taﬁtgto gisé ?éjcll]\%ﬂ%th b c(é-jl%rclag}édccfe rtgbrpe szﬂgr igl% ?) sg‘&stﬁé are not
pharmdcentically acckptabile wien they awgisedys preentsarsito the@q:g:gmg}gads or the1r
A58 e 08 Dorks B R nE | 111

Bot assi Tg?ﬁorgqumg% i BRRTEsENt g vendgt f“é’%g ??‘8’@&?§??%the form of a
pharmjtRatidaly eccepiable sylt. a’ﬂmetpmamhmganalbf avoeptetdx sadt” befers ¢o salts prepared

from phzg%layé%%czﬁ@ %cée blPhdnIBLY bas%?&oaﬁgﬁ iXoludEinb&kbit dF Yrganic bases and
S, am nes, si ci on- exchapge, r esi [',]%1, ticall
AN AR ST o

acceptihl sl bﬁEthy Ineii-oyui @sudtel bt pemiuddsediivlyis fnvientéon which are generally prepared
by reagtm% t}?etiij @ \QQEB Eﬁﬁ%le’ organtH dFaid? :lnmc'i‘cp eﬁé})@é’&@x‘xtﬁtlve salts of basic

am ne, ene Iam ne, %{g tﬁg q{‘? "

compoR¢s IS HTBRSPS IBY‘W@"“ iclhdsrhuhere ngy HE’(S fi e foligyane: greiae.
benzertydlfoab@a beneoatd, dixproopatk disuifete, Hitagrate borabt, hgplrrgsﬂqg camsyhats, carbonate,
chlorl&ED EIQMMa%ean{ep@lﬁ?&bﬂﬁondé' éh%{a{edbcﬂﬁdatQQels%?a% 881418 Fhfisrate, gluceptate,

al ne, purines, m ne, |
eluconpis SRRy B TR FPBREFFEE g ol pydrosbloride,
hydrotynkighthoAtes indidenisvth@netaslactat, lactalaerate Jdurate, awilade, (mawy,-gnandelate,
mesy1:9£ ol lﬁ%}ghlcﬁr B%yf?@d—a@eg RSB Rte, huchREnARPRR UnHste Alnleh1glucamine

rese I nvent | on, ar maceut abl e e

oo A oo Mo TR ek P B LRy PASb R Paiphosphate
polygdMctypbnnsd, sallcglaynetelryle, subfateauphcetits; pucginateenuyfte, sdrtraihoberlate, tosylate,
methlfcﬁgyaxﬁsvagiﬁf eﬁ&ﬁhem%r@ ' v\/ﬁ%lreot\‘xg cor%dﬁﬁﬁkz&%he in®&flion carry an acidic moiety,

am noac

sultabggih@g@c%laal@b?ﬂgggﬁqﬁ ﬁaéts K}W&}f/@ﬁlchdf ﬁ)@lfl gree %ot rm(?u’te(;1 to, salts derived from

inorganic bases including aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium,

manganic, mangamous, potassium, sodium, zinc, and the like. Particularly preferred are the ammonium,
calcium, magnesium, potassium, and sodium salts. Salts derived from pharmaceutically acceptable

organic non-toxic bases include salts of primary, secondary, and tertiary amines, cyclic amines, and basic
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art for nodifying the solubility or hydrolysis

characteristics for use as sustained-rel ease or
w@e@dnegg43 or mul ati ons. Sol vates, and in parti CBCHUS20011@07434

hydrates of the conpounds of structural forrmula | are

included in the present invention as well.

Exenplifying the invention is the use of the conpounds

di scl osed in the Exanpl es and herein. The subject

conpounds are useful in a nmethod of inhibiting the

lon-excﬂhrig%r?&dnﬁyéucﬁ%@&ﬂgﬂﬁ&ebﬁé&n@ REHETRe, |cHolﬂxe£IﬂN-@1BEnz§l¢ﬂﬁleﬁ8d1@mme

in need bi.ti n
ity R o LB e SrtelniryaeSRath T Bto AL O et M-
ethylmdipRolprecN ety lpiperigitte; glncansingl ighsesagung bistidiee, lydrabdming, dsopropylamine,
lysine, %W? thirf ‘ﬁx‘a}p‘%ﬁﬂ: Bﬁaéﬁhﬂe,%eﬁﬁﬂx’eglotl)%hﬁn@lfemﬂé RERhineYurines,

ase- enzyme activit tion tb tes
B

thecbragpan tHEbTITRAT ALV TR FBFURES Seaia
t r eat edisacia@ichiabgoft aocatfvaylieidibECODIX) be alp@leﬁ gmup being present in the
compovnds% hl(g%?esentq{vehpéé %ﬂ:ﬁﬁmcgﬁml a‘%cég&%ke%’ce%f ch%t)xﬁﬁtamd derivatives,

rses
such aggmethlaethylges, pvfa&qyéowe&r/h oF b ghrifatveg of ﬁ’é"h‘gﬁﬁ?‘i‘i’e’s O-acetyl, O-pivaloyl,
O-benZogl) bﬁkﬁO—aﬁrﬁxﬁdaBﬁ, cah®d efiployed. Nntludeet ﬁqsﬂm'seeestemmdb:eyl groups known in the

art for gltoﬁ %}rm% the IE'QIV\ElYlW Org:hrgl% gﬂﬁ%ﬁl%ﬂ%ﬁé&é‘%& %?é)fﬁi sggtgiﬁ%] prodrug

ecCl es, l'an specl es
forlfﬂulc’}lii1f€§ls1oresent invention is further directed to a rret hod

for t hgolwmes) badinpatrictfar,aheRediratéofiiic dodipoluni3iofsthicagal formula I are

j dase- |V enzyme activity in humans and
lncmdeéi gﬁ%prES%ntl eg{mnas‘g%l!rbl ni ng a conpound of the present

" nvent Esemmlitying ﬂlepw@pﬁawabq wglof e semppndplisclesslin e Examples and
hereinOr di luent. Mre particularly, the present invention

If gr (rj‘r{,llr ¢ su suq: ec érllqpre;r)gﬁ d: Far Of sij:?uel ?Rl%h!lgg 8P 1@1%5&:1%%#1@&18{?13@1 peptidase-IV
enzymg in & pasignt sngh 25 agoargingl ip ﬁe@e?fée‘tl@dhlbmﬁﬁ?rneﬂwaﬁbg administration of an

effectitOfRbuE bide chm}hﬂlﬂ@r The/si8¢thBinvenipe 1s?dnfébta@ € B8 uscdTeisd doynpounds

n the | d
d‘SCI"SGE g‘SrFH‘ears “?hgblg)éﬁ %frcg%e& uflﬂ@ﬁ?tﬁw o‘t’fﬁ“‘& onS| ting Iofp !
dys| i pilwiadvition thppieetes.phelessilamany paetaty of gthermaemglgan be treated
accordibgs E}Q}Qétﬁ&i S Iﬁ'ggeﬁt mbé?iﬁoﬁ'DFor iAdishch |r§ﬁhrhﬂbmci[ﬂﬁlg, but not limited to,

cons, ihetons JoEEbAREh o SRR AR Bl i SRt ! plhine, e
rodentwiin mmnn kpebies ¢amrbedfeadil pHpwedyl thpepthpd gagnealqd\bcmwﬁgl in other species,

such a@%ﬁﬁ/ggeyleg@gd%mck&g) The term "therapeutically
effectiye anmouynt nt_of

t bj e
conpou € Presen \/ﬂVFPnoéll 1p gqr{he{ ﬁrengg toa methoH ?orSfHe 1lnanufacture ofa

medicament for inhibiting dipeptidyl peptidase-IV enzyme activity in humans and animals comprising

combining a compound of the present invention with a pharmaceutically acceptable carrier or diluent.
More particularly, the present invention is directed to the use of a compound of structural formula I in the
manufacture of a medicament for use in treating a condition selected from the group consisting of
hyperglycemia, Type 2 diabetes, obesity, and a lipid disorder in 2 mammal, wherein the lipid disorder is
selected from the group consisting of dyslipidemia, hyperlipidemia, hypertriglyceridemia,
hypercholesterolemia, low HDL, and high LDL.

The subject treated in the present methods is generally a mammal, preferably a human
being, male or female, in whom inhibition of dipeptidyl peptidase-IV enzyme activity is desired. The
term "therapeutically effective amount” means the amount of the subject compound that will elicit the
biological or medical response of a tissue, system, animal or human that is being sought by the

researcher, veterinarian, medical doctor or other clinician.
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bi ol ogi cal or nedical response of a tissue, system
animal or human that is being sought by the
w0 e@gaecher, veterinarian, medical doctor or oPEEUS2007/007434
clinician. The term"conposition"” as used herein is
i ntended to enconpass a product conprising the
specified ingredients in the specified anmounts, as
wel | as any product which results, directly or
indirectly, fromconbination of the specified
in g I edii@tbin 'ddnipbtiG) @S uiddedredid iittiiled Hbierdotpassa pfoduct comprising

the specaﬁ%cgwﬁra ggem% ngr g:ﬁgeac?feeldtahl%ﬁnts a%%?lsa's tahspﬂ'bdﬁc% %&BQ&L@EQ d‘irgctly or

indirectin droetkoarbisasipn ofihe anqré‘leri m%dwwgmé’en whtified arpeppts. MRl term in relation

to phan’ﬁﬁ’cehh@al G&Bﬁésﬂfon, @%t&iﬁilah tcﬁéilc&ﬂ#asﬁ ) Qﬂjdlﬁit c‘dﬁpﬁhng e ubtive ingredient(s),
om CcoO

and theél?erralg é’ieé’ﬁﬁtt(?) 6% t¥1§ \%’"8? a we b ?nytpﬁoduct vghnph resnﬁ% glrectly or

indirectdy, fiforrocnnthisdion, camptmat(;m oamggrggatlmg pBarpyftwp hemore of the 1ngred1ents or from
dissocidtA 2 HhEN Bore QE‘ thfe ﬁr@i@cﬁ’&@@ br Rb{rﬂ%eﬁ’typ[:@&cﬂedcﬁ&% dinteractions of one or

I nt eracti ons of E’qﬁ&go e of, the |n§red Eg} "
more ofsiE BlER BRIy  ATREERAF ek BB SR hegFesppdnvention
encomELARTHomphsitiod made teradmipass camoucd nibs piesan inveg®niapd a
pharma@%ﬂ?cﬁly&:c@ptglﬁ?wad B}f" ﬂzﬁﬁlawuﬁéﬁf}tacbéfy\/a%m QORI 1R carrier, diluent or

ceut’l ca accéptable carrier.

excipieniyF: WA ERHRIEDIA ¥ih e e@*s& gBiedienis ot i TFEIR ARt ot lepious o the
recipieftithetesft or exci pi ent nust be conpatible with the other

| N1 LN Olaalrllferla AU 3hd B alfithifiAingde L g@e@ﬁoﬁ@be understood

the recipient thereo terns " n1n|stra g@
to meanprevigng' mmvgc{ ‘éfrﬂllen'é“’%P“oE Bﬁ’bB{‘j’H’a‘gﬂﬁ 8GPEPHEd gh e Legtien to the
individtif] ifBesd giteatn@dhtng a conpound of the invention or a

rodr . ¢
|p ndi v :Jg}degﬁmﬂ}’] Sﬁégg g%“??se lglqﬁ%dﬁ?a\ﬁ%%%tﬁ he! ersEHanenn%n as inhibitors of

dipeptidy)peplidpeesTyY ﬁnméﬁtaawé@aym%wwa&ﬂéy@?ﬁthqdﬂ%aﬁ eyt igghe art.
InhibitioA Bbk¥tdn@y fe Oétertliipaps ffdlowsp @pdontmsms Fioremeyisasag id endlyyed with the

subsu'afra%lly %\Hen%lc S cﬂaapéa bgﬁlsdltkp-g QA A ftgg ﬂ?or eﬁtt}ﬁ\/[?rléavmg group. The

I on - tons S ar term ne P
kinetic @mmem@st depqribe @n@tepfpt@na@s%won@,vv% Bl o3 eMinkeis FF 75t kealKm = 1.5 % 10

M's?. Sﬂbﬁléﬁﬁﬁlcﬁﬂ)ﬂ?dﬁfﬁmﬁbﬁoxﬂ}t&ﬁ 50 SMGInRANE 30 w1 @REPT 16-AMIC, and buffer (100
a ent av r e

v nEBLEREELS I SSRGSk RO 1 PHR 0 DB pEl v

monitopgrcofGnupivkly lin a 9&-wgH plate fluormfr/%mgﬂn fxgtaseoq%vemngé ot B60 nm and an

emlssuﬁi &/é/\féle%@ih JF286 hinO TnE&Thedb BENIRNE Qa?bbfmtrﬂdtély 0@ IWIAMC is produced in 30

mmute szfn%greﬁs m:%)? rﬁ){zygxg '\{r[l:’the%ntha S wds sogu%peo(tran :%E)Fa domain and

reacti on vo
cytoplajs@mc mtens@pweﬂa@qdbhur@#n paNeini sodused ingrhagulevmisicnpistsianysyptpm (Bac-To-

Bac, Gﬁ)cg@‘lM@ Thekabie ddnstaitOFiR hedroliSis 89 GRAPRXANMTahH GLP-1 were found to be in
accord ell en%,r Y%ues%orq}le 1 t%g gn an ee [POSS Ia(s:)uroc-, e\éleslscee)cq 10%\/?{&'{% s for

ese con I On appr oxi ma el
compojugdspyadetisne @f inhibBor lmm\é&@ avezg adglgd Wagctiens @ntameg @FyRpand substrate
(final 19'151@@ doﬁcénlﬁﬁﬁ&n syl BH eNPEinFRksidre cdddnaBs Mabéh @dhperature using the

standal% reactlon %orgdmons described above. To determine the dissociation constants (K;), reaction

rates were fit by non-linear regression to the Michaelis-Menton equation for competitive inhibition. The
errors in reproducing the dissociation constants are typically less than two-fold.

In particular, the compounds of the following examples had activity in inhibiting the
dipeptidyl peptidase-IV enzyme in the aforementioned assays, generally with an IC5¢ of less than about 1
M. Such a result is indicative of the intrinsic activity of the compounds in use as inhibitors the
dipeptidyl peptidase-IV enzyme activity.
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cytopl asm c extension excluded) human protein produced
in a bacul ovirus expression system (Bac-To- Bac, G bco
wW®@Rly/126The ki netic constants for hydrol ysis of PCT/US2007/007434

A@y-Pro-AMC and GLP-1 were found to be in accord with
literature values for the native enzyne. To neasure

t he dissociation constants for conpounds, solutions of
inhibitor in DVMBO were added to reactions containing
enzyme and substrate (final DMSO concentration is 19%.

Al ex]ﬁ&‘)@btm?yﬂf) tM@JeQV%QWM—@ES 1 Sﬂmuﬁﬁfﬂkﬁbﬁintthz& has been

IR R e T T N
liver, pirfe@t,i patentaf thgmum sednj ¢pithylial oells, vasewlnr endgthelasin, dympheid and myeloid
cells, sérnxﬁ 'Xln? Bﬁghdt%ﬁg\@ QB@&]W)&;}%SIBIQ levERPEPI4li }éﬁntlcal to the T cell

e errors in reproducing the di OCIatIé)
activatigny sren CD 28 B30 YR el phiamngtyEp giog. epgporine, and heurological

peptldeE & +ilreUiTAls hat figpastdpqiobatalabletfbethisqleptidasaiiny acvedety lo€disease processes

a tivity in inhibiting the dipeptidyl peptidase-I1V
mh“mansomﬁmﬂaeﬁ\ée af orenenti oned_assays, .generally wth an

| c:so ofscqasdingly e subiRtiOmPOHIAS %Eﬁﬁa it a@ihpd fag the prevention or
treatmdnD&if th@ FdNeevik)f ditdases] diidrddisarna caaditivhs y of the conpounds

Type If Qlage%es S lie?al?%l cplb%grrdg’rst ﬂgs ?élpgs%hhglyéd tﬂzﬁ@(e' 19@!5&5'% and GIP are rapidly

ase- enzyne

inactivited & e by RER-faSBidise S| bR ardchgnieth aﬁldrmhlem@cfhpwal trials indicate
that Df@—dl\drﬂiﬁmﬁ&ﬂﬁ&eﬁges ﬂk@{eﬁ)@ KAt cdndtptationsof GILP-haisd @IFhreseldng in improved

glucos%%) € l“}l%e d| %{:a'k?%t tlf) %I];P( Lyndq_‘?ﬁ’ i % hlléwgtydthek g\(xg{ﬁon fariufy peptides involved

e as,
in glucv@smlqmn@rm@emmtwmed gy PBR @g al’rfd%%)a J9pcdivetiqn of these peptides by DPP-4
may al&ﬁﬂm rol@ih16tosd hdtbdosthdi STHR IBIPII4 ahiblitoks/dTRhepipiesivedtion therefore have

utility wﬁ%’{%?a ng)f %gngl Cil%:{)e e% Iarcl: J tﬁé) mga%en-g n;gc? #Jev%x%u'n XPIIhE gﬁlmerous conditions

Ccan Cl eave
that ofienmeseopenpuTyedf giabaterdiveluding Syqumﬁ éﬁﬁabp &oovenss MetphqligSyndrome),

reactivk ﬂyﬁﬂ olycOmia] MBdibiRS aymgﬂsltn&d GoehigY, @Rbisdd Belvh if Mothehédndition that is
often f@qnd&xéé‘fy@&ﬂ@?%vt%rtk%%y &SR @to%%%tgeaggm%ﬁ %Séorlnn unldn’gintgls invention.
ar e us@&he following diskiradiifopders nd qgn@vemﬂarﬁ)wlamd tp Topg Hrdiabetes, and

therefo?é mh{Be fr%{té@ WortEbdd 553 865e céibssﬁtéd&ieﬂ %nﬁeaﬁﬁaﬂ wlith @Scompounds of this
abe

inveigl{ (RS FRLEF TV ) TG £ P REC S P NP Eepiea g obesity. ) tivid
disordera{bXidyplipiderniai (7aherlipideniiu 630y poyRieincerienidi @3 hypercholpsiFrolemia, (10)

low HDL 1&defsi G'l?ﬁtgh DS Qe (125 SthiBbdI@bits Sd iR s@é\lclder (18} Vascular restenosis,

(o e By R T g ) BRSSP 88 o

ulceraiivepobitie d1@lotivo s¥lamplatraernditioy, (APairoggetite, (@)Fﬂbﬁorawal obesity, (19)
neuro@gneraltﬁ'e Hﬁedsé li:e.d)))’rettuhﬁﬁth? b anegin"dﬁéiﬂﬁ QZi) %%Ijoyatﬂe p13) @9sdrome X, (24)

ovana Oﬁ?@&%&ﬁ%&ﬁ%&ﬁl [ e %Jl?rgs I roH'leB fan? ﬁé\ lsorg%rs gﬁerg bnsQlYn resistance 1s
a comv@pnt4 Imsyndaws@XpNaykr@vm@rs Mqtabog¢ Spuksemd; @muwp@m fPIrmfomote insulin

resistabtiel afdbd o) b1 eid) hyehnfUne 8@ here 8 BAiriRRadNeF BkO MBerefore, DPP-4
inhibitox%vrr?ay also be useful to treat hypertension associated with this condition.

Obesity: DPP-4 inhibitors may be useful for the treatment of obesity. This is based on the observed
inhibitory effects on food intake and gastric emptying of GLP-1 and GLP-2. Exogenous administration
of GLP-1 in humans significantly decreases food intake and slows gastric emptying (Am. J. Physiol.,
277: R910-R916 (1999)). ICV administration of GLP-1 in rats and mice also has profound effects on
food intake (Nature Medicine, 2: 1254-1258 (1996)). This inhibition of feeding is not observed in GLP-
1R mice, indicating that these effects are mediated through brain GLP-1 receptors. By analogy to
GLP-1, it is likely that GLP-2 is also regulated by DPP-4. ICV administration of GLP-2 also inhibits
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utility in the treatnent of type Il diabetes and in
the treatnent and prevention of the nunerous
wa@onditzd7ehs t hat often acconmpany Type p di abet PGT/US2007/007434
i ncluding Syndrone X (al so known as Metabolic
Syndrone), reactive hypoglycem a, and di abetic
dysli pidem a. Obesity, discussed below, is another
condition that is often found with Type Il diabetes
that may respond to treatnment with the conpounds of

food miaﬁé %nalagfo%g&d o effJJ@olIs@x*vla@WxtH @L@iﬁ Mééiomr éesoa $1¢2000)). In
Itirons are rel ate

sdditon Eie 31 DRk Beficigt g R G eoE AmB e S5Enidadistinduced
obesityPhe ¥sbtisdd pitiolbgye@tgrbyerinsfiinoridaga)c ompounds of this

Cardxo)(aS%quQ-tﬂnQJASe ((%%PH Bﬁl?ﬁ;&méﬁm Bbe Q)gﬂedc%‘zlv\xﬁllmpmﬁlstemd to patients following

I n resistance 5
acute mﬁoeqrépabwéa&t@er lgadipgstp imprRIPHledamniEculpneignand FiﬁUEfé‘)rﬁl%f‘a“W after
primary &%gldpyda@r(txrb@hwe 107 @62-265 (2904 hy GEPdhalesisteatioh éndla, useful for the

treatme%xg‘ ﬁ() le%t Ve mcu ar. sgstgll csdysfuna't}z)n IH 'd?g& \Lrl q_lga?é/deéalsdm\f&t?p\athy and ischemic

er oscl er osi and IS se
induced lefitveniisiler dysiupption, ppd thit @auberm use{ih dorghiptreairpent of patients with heart

failure méio@ﬂmﬁmn/) hopel ifilseasdte etpeckd e hgwSiniy effedts SRARR their ability to
bil Icerg:'tLl ﬁCOHtIS (16) other inflanmmatory
sta “ZSSH%%F?O&? F't7) pancreatitis, (18) abdoninal obesi

ty,
Growth Hedmane Refitiensyn A4 inbitilionemayibe ysoly) for dici trraiaanhgt gre‘z%)homone
deficieR8P PR 8L mé,hyf)&ﬂésmﬁwg%ahlwmc(nzSélea%wgdaame(cﬂéf‘),(a?&le)mde that

snmu]ag%/;%é]:c%gg? gxp dr Og?e E’ ?}(l)es aP ?ergor C OV cr:aivgél by the DPP-4 enzyme in vivo

(WO 0p862%7 a’ﬁh@fdlswalg@@m%eqlﬁ eﬂdencesilmﬁ@fr@ ag enggespoyssuhstyate: (1) GRF is
efficiely MRhabalifo RYFRHERIEhe RRASE bﬁbdh@t dltfqygbj (BEA PI2AD4R153 (1 992)), (2)

e S 3 1058 SR RRELEE py LTI e ot o o

and (3)TBRFB{44] &5, foDiRFn4hs plésnti of ¢ hymam GRE| tepsgspicpizlyClin. dnvest., 83: 1533- 1540
(1989)§ B3k DPPREMLANSIs Pyt S8ShPlof the Whrhdsgebingm 6 PdichtiddB which have been

P-4 inhibitors may be useful for the
°°ns‘d?rF %Mg PIIMRE SFTS2E°FHi% i s based on the observed

Intestinah Bijlpiyt Thy petbifiteat for ueing fw irﬂnﬂéﬂoes fanthe ¢grsstmenicofantpitipelngjury is
suggesngd b?ﬂ% sl s g:tE' egmdllé?i lﬂ&e%fat@&é?{}}mfa)@& Bkdly endogenous

ns si t. decre ses food in
substag G50 Rl Y G R IR on o BIRgIA) o oo (R pptomy@eptides, 90
27-32 @60Q))- mw)n)sﬁatxﬁbﬁﬁihﬁ’—ﬂ w@haﬂm ipqyeasfd Ehall owehmasstis redqpts and attenuates

l; RiPUAn; %gg&glgtson food i nt ake (Nature
intestif] gﬁ%r?ﬁrg&dggsﬁ% ;L258lS 1 |nh| l.ti.on

Immunogenpresgion:s DB ighin agy o fgpton g fh&;‘iﬂf‘\lfa Fefpgnse, based
upon studés émplidating te DPP-hedyat edl‘ t:ttit otigftidnraad m @Gemokine processing, and

efﬁcac&?@%@’i’g RhibBYrs "i’tpﬁzl %%n&déls%lalskase' HPP-3 hhd te@h ¥ndwiAb be identical to CD26,
SO [ e |ated b P-

o ool o B dpC RN BRGSOt | TSR S TL [Bopig b the

differepfiftiontagd ofybetiveslatus ¢fimBhiRe bel(sNittis) gencidltiacéeptsd tigat CD26 functions as a

co-stlrﬁgg‘to@qzolé&m)n)t vztr]or}n&ﬂg;'otf rIQ@II aSEVAHbE SA WikiBerld? Bhénokines contain proline
defiient mce %_?aﬁg’ 2 é’gese H n%g a.{; onespecific

in the P“é’é‘itg?aéﬁmtt’c?ndﬁ’r&%“ e 8‘6? %‘B fpo, eprageugL PRI EEP

aminopatidaies gylafyeofithesh hwerticas sHowmdn bepayesschin oiton/asObP-4r In several cases

(‘RAN'%§ 935 R&-bed- R hadxhe %Fﬁgﬁ:m LlQa\}ﬁEe Ren&fih &h AkerRRBvity in chemotaxis

ministeréd to I ents_fol
and signaling assays. Receptorpse}ect?\r;]lty also appears to%e modified in some cases (RANTES).

Multiple N-terminally truncated forms of a number of chemokines have been identified in in vitro cell

culture systems, including the predicted products of DPP-4 hydrolysis.
DPP-4 inhibitors have been shown to be efficacious immunosuppressants in animal
models of transplantation and arthritis. Prodipine (Pro-Pro-diphenyl-phosphonate), an irreversible
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acute nyocardial infarction, leading to inproved left

ventricular function and reduced nortality after
weeioraeer4mangi opl asty (Circul ation, 109: 962- 96BCT/US2007/007434

(2004)). GP-1 administration is also useful for the

treatment of left ventricular systolic dysfunction in

dogs with dil ated cardi onyopat hy and i schem ¢ i nduced

| eft ventricular dysfunction, and thus may prove

useful for the treatnent of patients with heart

mhlblthr%k blﬂ’-e4 &%@%ﬂé@@&%ﬂcaﬁmc dtfobratt shmapintrgfssfrcfx‘z( &y 7 to day 14

ow simlar fects through t alP |§ny
(Teomsiaitasions 1995 - B0 S EH D DRELAARIONBrS AT B 47 HIdh o0l hgen and
alkylanﬁiﬁ’xb-@rlcﬁB&UarthnEPﬂ -rdts iand idiwteld @ statiBticaie sigsiditart aft@mnatidneof hind paw
swe]lmlg| in éﬁr,]rnq el ﬁ.ut. .grh% 0141 e gﬁ) 8ol 1%' 297 &Q?xgﬁgm?r(b acology, 40: 21-

es| s tirtat gr ow- e releasin
26 ( 19%)]1@ dPRA-4lis wregelatediimy pumbey 5 of all el KisgpsstingLud s byanatoid arthritis,

multiplt Q858 85ravds Cllibeae, Rhd Hbdhithyto’sitByr6ldRR\(BEmINOIdYErdAR24: 367-375
enzyme in vivo (WO 00/56297). The follow ng data

(1999))prow de evidence that CGRF is an endogenous substrate:
HIV Infel}iofERPPP-4 idfilfition way beyusefud fwdhe treatmpgnt poprevengen ef HE\einfection or AIDS

becaus& D GuhbE G beghoRneeaich mlgﬂﬂ\ﬂlel(&% a nt1114s11’b§t51355 for DPP-4

(__@]Ig%géi%g%[ gg )Zﬁg;Rl;? gﬁ)lg.é)gs grht#% aas6§¥ ?ﬂgqﬂgga X'lc%%%% dc«t:rcases antiviral

activityl(PREAR, B: 6331-61{tPIRY) TBRK[sBbilit}tianeof SHF kb thrheglppbzbmn of DPP-4

woumgé AR i GRE HIONaReMie. PI g (J. Cin. Invest,. 83
bitors ma

4
e o e o BT e e
DPP-4 oy die dreobed irorengtapatesis h &rRIé indhélgoat \bd-HgreeEBro, stimulated hematopoiesis in
a mouse Qx&o%%i ('.'tré%lo;gﬁ&ﬁﬂa fridelil@ude@h&idpatia (RO 99'?56’793)DPP 4
tofs for ne.treatnent intestin J, IfS . 1
Neurong) piFgess T 4 DRI PPAOGE ] (B PRP LRt various neurona
or psycgﬁam&a@(@ﬁdéris k@apeptiutdbePof BRI implicateillieh yaremdofyenousl processes are

cleave ﬁpxﬂrg % Bp er AngP—%’ln or%iy rmythatré Qﬁ‘x@faﬁeﬁfcftéﬁéfﬁ nQﬂ‘xe treatment of

ntesti nal pi thel 1 um Re ul atory gé i b
neuronzkdlsezdirzo%boymreh&ﬁ AR OB E B Y e shown to be i
vitro shi¥ehRase HPFPAR|Th alb oxves, ivreiys cilaavzigadelmglsly affttient, tvethuay/Es about 10° M's™

or greater}t ?ﬁc’&r[ Q%m %Hg n}(mlpr{egt %ggltof 'l}?ﬁ 1% ]:'atéz 9|DIIP—§ ifRftfkor showed a

ression : nhi bition
signifigpi et e W?Fdﬂ‘ﬂﬂpal?quEOfdhe PR SRR @omba’s?eé——mm Regearch
815: 2UHO%6 Gb9Y)). ASeurdipbtecriveiand néth&e%&aﬁveeﬁgcmf IDPPH imbiblitors were also
evxden@?c{ %P%E Z{Qlﬁntﬁgd aﬁlﬁ?qg ?{m&lt Bod? hak di9 exc?tggxﬁzf cfeil @&4tY, to protect

ninyvivg N

di s e as,
sratayppRYtioR o ARSI TR DU AR LF 15 quwezms Y EEIPT, and to
promoteieédes; dfefrisal inhatvatie dedsityedhenrgingnén & tetapeutibiganner following MPTP

treatmgﬁiggegsfbng I’(i% %u %6 N&rﬁ@gﬁlcf’?\teeé%f&}é Jf Iﬂﬁuﬂ{ofr{ &t Bgﬂtﬁw &thdase-lv In

act | i ofi st ét us of 'I mune cel eneé )(
! ~Ond ; tidases: B ¢ and Clinical Applications,

Vitro gpdda e B :
Septerﬁ[ﬁHrQG-ub,GZ(]Oﬂ(Bd’ihﬂlGdi’ﬁarm)I:lel S of T cell activa |on A

1(3&.’I rﬂ%?srnagfralmﬁp %llltrlﬁ %)P‘f’gﬂgaa/h On M&l&ﬁ@phenotype (WO 02/34243; Karl et al.,

Physiol. Behav. 2003). DPP-4 deficient mice also have an anxiolytic phenotype using the porsolt and

Q
/)

(=

light/dark models. Thus DPP-4 inhibitors may prove useful for treating anxiety and related disorders.
Memory and Cognition: GLP-1 agonists are active in models of learning (passive avoidance, Morris
water maze) and neuronal injury (kainate-induced neuronal apoptosis) as demonstrated by During ez al.
(Nature Med. 9: 1173-1179 (2003)). The results suggest a physiological role for GLP-1 in learning and
neuroprotection. Stabilization of GLP-1 by DPP-4 inhibitors are expected to show similar effects

- 18-



10

15

20

25

30

35

in the penultimte position, presumably to protect
them from degradati on by non-specific am nopepti dases.
wo/rmvy/ 124748 hese have been shown to be processedPCTUSI0T/G07434

by DPP-4. In several cases (RANTES, LD78-beta, MDC,

eot axi n, SDF-1al pha), cleavage results in an altered
activity in chenotaxis and signaling assays. Receptor
selectivity also appears to be nodified in sone cases
(RANTES). Multiple N-termnally truncated fornms of a

Myoca%n i q?nl trg_réfgf %Cgfg? gxfl%ﬁ%nlg %vgx} tl%g)e %ane?’ﬁna‘i wﬁaeearaadn%]maée ’Ed\% hgt%nts following
acute ngocddiial mfdnoytdmdﬂygulmonm 263-965 BPODH)- SDW ezﬂmtms q:m gxpected to show
smnlarte?[eagt}ﬁ:(g %h(ﬂ?&xl AWty 'tdﬂﬂlﬁ‘l%léﬂ@ég%ﬁ&ﬁlﬁlﬁ’ i.n aninal nodels

M&%O nﬁﬁ-gd [k grl( Ig:t?}lf g%“se%llq ?or’%e treatment or prevention of tumor

mvasxohrahemfasuahls Bedatehinticreasd odfePredse imaspredsionwof seyerbedtbreptidases including

I
DPP-4 %%s r glﬁ% ed %ﬁﬂlfxél tgﬁ H‘raﬁlslf&ﬂ'latl&gof;- rg%%al( Eﬁ’mo%emahégglﬁ g@%type (J. Exp.

Med., }99R3®L-3Qyr 9?]9&), Upp eidownaregatiqn pf these grg)&ﬁnsaaﬁaears to be tissue and cell-type
Spec1fia| Kot edhtﬂﬂbﬂﬁcrbzn;dm CBU6/DPPHY dxptessibmhasaicen ebservehaE delhlymphoma, T cell

acute lgm qﬂlbfasﬁg @ étﬁ-ﬁ§ 'cgp—dgﬂ‘%ﬁ Flfyr@htcgﬂﬂxl%mag %a&{[l céﬁ d%jm s, and breast

ar nacol ogv,

carcinopges.] B‘h2s4 D(Pl’gwylba?re map YOS Wﬁ%wgvcrﬁ of sush cargigoas.
Beni gﬁ%gﬁét]c Hy;QRR)‘p‘ﬂ\y:l DPRrifigbitioh ady bl usffltideé tredtment of benign prostatic

hyperh'r?ﬁfnf eWslgem ease Plg'-t} é&‘i‘ﬁntgqvvag %o{eﬁ ! é%gtgﬂegl %tf{gl);ﬂ ré)a'témts with BPH (Eur.

er osi
Lcmmnsdjm_ﬁm(mnﬁﬂa DB CE8YAY. 20: 367-375 (1999)).
Sperm lﬂlo\{hl:maelefcbﬁfhcemDHPumhmbitioh Gxiybe yisdTal fust alterfngfspériemotility and

for ma 8%%5&%:96 uéer:e }/nent ) a O‘Ei gr_%nos a’tI nJmee%tﬁrgﬁatg dff'lé{_%ganel}es important for
sperm otility, mseeSBiwremghdﬁveéﬁtﬂéQPtPa‘t eivity (EupPpClin(Ghem, Glin dgochem., 30: 333-

338 (@mﬁy 20: 367-375 (1999)) Int he case of SDF-1I al pha,
cr ease ant
?Dl%gl? fg’g@tﬁ m use%i/ g"eltrzeg ent %gfu(%%ﬁs‘)ecgésﬁ DPP-4 activity was
found tnhgingiypd crenisizlar flpigrand in soPP-stmdigs aprelafed exth eem@@n@bdlsease severity (Arch.
Oral qu(ﬁcgeai%e 1H§\ﬁggggect ivity. Hematopoiesis : DPP-4

Osteo%;FI n_césJ 155 Hﬁ ?yslfg%lgﬁugpo% gttcg-{fgén caL e pievhggtlorbof osteoporosis because
GIP repm@rbmwmsnnthenat@ﬂmtse& s. A DPP-4 inhibitor,

Stem é@ll Tr% _PanB{tlQn ﬁl?])iﬂiﬁﬂﬁﬁ)tf ePPLESPARBPES Ic8]1d Has Bedi'i[!;lul&en to lead to an
R
mice (Bhristedferson fep pl. tSeiEnte; 30F: HE:1003 (3008) e ThivPPDH lmbltmay be useful in
ne RN PRAspRhtafis/ Chi at r | c disorders because a nunber of

pepti d licate var i rocesses

are cl Z‘i\?@gp‘%“ 7P tBe Bfﬁseﬁbﬁ"if‘ “%\ j%(ﬁ‘ﬁf F‘F T g §aing one or
more ofale follvwing comditienseu thisers¢re fothiyperglycantie, (R) lontahwmse toferance, (3) insulin
resistal&d (@%Esng" &y [1gﬁrd$sor£ﬁd Ydpidemda, (DlyBerGpRIGHTR! @) hjbertriglyceridemia,

9 hyper&o?este?glgplge(m) ow I—?DE eveg (q T) hlgho %Ltlgveps (1251 atherosclerosis and its

sequelae, (13) vascular restenosis, (14) irritable bowel syndrome, (15) inflammatory bowel disease,

including Crohn’s disease and ulcerative colitis, (16) other inflammatory conditions, (17) pancreatitis,
(18) abdominal obesity, (19) neurodegenerative disease, (20) retinopathy, (21) nephropathy, (22)
neuropathy, (23) Syndrome X, (24) ovarian hyperandrogenism (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, (35)
anxiety, (36) memory deficit, (37) cognition deficit, (38) stroke, (39) Alzheimer’s disease, and other
conditions that may be treated or prevented by inhibition of DPP-4.
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vitro substrates for DPP-4. In all cases, in vitro

cl eavage is highly efficient, with k /Km about 106M 1
woeoognaaser. In an el ectric shock junp test noPEr/USI007/007434

analgesia in rats, a DPP-4 inhibitor showed a

significant effect that was i ndependent of the

presence of exogenous endonorphin-2 (Brain Research ,

815: 278-286 (1999)). Neuroprotective and

neur oregenerative effects of DPP-4 inhibitors were

al S O e'Yhéjs%% fefcdMpobit akd WithdrtuQ&rSi in %bhéthdd)’foi He BfeQErﬂfbh or treatment of
neurons fro%exm t ot OXI c.cel |, . deat

the afoRpITHRTEA SHPHES FHOTASH B AT A B PR B
adm ni Thetethoandwoufitegméseyt imventioAayPbe vsed in conivimation evith one or more

other drueg%: 2nvt%r }&eﬁfneﬁtt hﬁ:@érﬁ'ﬁon,' sﬂﬁﬁ-@éﬂ}n'o? %E%}%Mof\m%&egbﬁ/&ﬁdﬂhens for which

erapeu treatnent. [ see
compoiyisis §f Q)mvs@p I aitheypther drpgs madﬁliayﬁ xgﬂtty,\y@eg the ggrabipgtion of the drugs together

are safér"t‘)tnq h‘féké &ife%tl@tf thﬁh pigRt del)g lalope. p&kdﬂ&ﬂ&r Oag(sh nMly be adrainiitered, by a route

and in ghgpc&unég?nérﬁg ] gﬁeél %}F ar, %g:f&g é’rfmeAn%ly 9t SQ&{gQI}f%ﬁ%a compound of
Formulad.- ¥hen 2@g@pgtgg]rqf Farmute wpf_yi) qontemgq‘ag@gpslngf}sone or more other drugs, a
pharmd&@ﬁt%pédrﬂbogi@if)h ol &Httddsige [Bhr &)nhﬂMﬁg &ith athet @uyd 4@ the compound of
Formugg @Bre%%ﬁé’( %D \Hg\fze{r Eheé clz,ﬂmm zign tl}%ragy ma"}ll aﬁo\{r‘f’ch?cie thei?’%qg 1h which the

compopirkefdioymela § shdigne drenqse pther drugsiage Mﬂgmsvequa dhﬁ&i@?t gverlapping schedules.
Itis alsBQHﬁteQBﬁteﬁ th&tRiteh hSHdSn BE bRt vaﬂﬁﬁl% Wk mbR othdr @.&Wel’iﬁgredxents the

r.
compoal_cg o? }%% ?ﬁegtt 1gve51$18n 3%4 tﬁ% %tﬂer ac 1ve 48 d%%lta ag%o %seél ih {Wer doses than
when caghais sxwisslm| Aeaordinglxphe pharmgseeticahepzrenosisings ofdhg eypsgnt invention include
those thtlcbitin(okai bf‘ﬁ%& dinduand nig%tﬁéﬂﬁ@ lin /RQRIA6 laSbmﬁ&md of Formula L
170 ( 260ames ooy gttt iera e bR A Biiaea i copgation wita
compofunt ofHoPmilailparidesitheri aﬁgnraﬂdemmmmlmrec thecsnme pharmaceutlcal composition,
includeb@Rirl h&dlhini 10f GLP I by DPP-4 inhibitors are

éxpected to show f ardial Infarction
. GLP- (%ﬁ’g?r ﬂlé’é?]“ 3”@38?%@%%%'#%{11 915 when
adm ni ﬁ)enaﬁnismspabnsmlsinfgﬂ)lRhakngagamals,esunlywh«r glitagones (e.g.

troglit:;zg{%@ %&tghﬁgoﬂeoex{g@ﬁgz@ﬁé RiGC- 3559 ros?g@gazgﬁes bglgggﬁo)le aRE) %e‘hke) and other
Itors areégﬁ)ecte t.o S ow

1.m
PPAR {iggRaiRol 85 FPABFNCEg B8PS Q61T Tkl JOrRSI g peveelitazar
tesaglitadar T AKRSS9s PRARanghnidts, aghas fepofibiBRRRidderivhtites (deofibnagyl, clofibrate,

fenofit}Gre URE {)égaﬁ{ng{e) 08 stiE QAL PBARy HodRLBYERPP ARF5), ! MBPEs disclosed in WO

bec
ooyt o b A T SBb Bl e SEE DB PP aAnws.ama wo
2004/066263; dii yFtagiBRMed such 8s imedermirbaelphedfodnini ang (1if) erotein tyrosine phosphatase-
1B —hr_@g)slﬁl%ml on of nor nal cells to a malignant

phenoty é& 190: 301-305 (1999)). Up- or
down- ré@u"f‘ nght 'fﬂ"t‘%%eé‘c?arotel ns appears to be tissue

and ce I(B}ﬂllfpﬁyl&pmnﬂlomer Reulinecaapiegues, seshamdelbutamide, glyburide,
ghplZl?p%gﬁlaaladé #nd e ?ﬁ%l@& QR a@xﬁn@&]hgxlaé Ghy ﬁ:ga%ﬁ‘nd-g cell

cel | - adp) %@a%srﬂ?ﬁ%ﬁn 5’&% ﬁﬁ%%ﬁ%&fﬁlﬂ fieb™

car ci ndfyadycagmcrelapeashtagmists, nehms thofhdisclofoPin WO 97/16442; WO
98/04%% :‘%{ﬂn%ér?r% 1295")?%/616%@ 1681 Wi 94/32308;RPOtIoRALSE R0 8b/38688 and WO
00/69810; WO 2004/050039; and WO 2004/069158;

(g) GLP-1, GLP-1 analogues or mimetics, and GLP-1 receptor agonists, such as exendin-

4 (exenatide), liraglutide (NN-2211), CJC-1131, LY-307161, and those disclosed in WO 00/42026 and
WO 00/59887;
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Benign Prostatic Hypertrophy : DPP-4 inhibition may be
useful for the treatnent of benign prostatic
why@enteraphy because increased DPP-4 activity MBUSINEWT7434
in prostate tissue frompatients with BPH (Eur. J.
Ain. Chem din. Biochem. 30: 333-338 (1992)). Sperm
motility/ male contraception : DPP-4 inhibition may be
useful for the altering spermnotility and for male
contraception because in sem nal fluid, prostatosones,

Pr ost alg) @R dndesip ALLRRS! L8R od MBYYdi ' )

.motili tﬂ? posnsess \;ery hélugﬁa%%el%&%e{)@yﬁé@%’@dGIPreceptor
agomisfsEyr . 3. Clin. Chem din. Biochem.. 30: 333- 338

(1992) Xi) PACHH, PAIGAP mintdfBs, 4nd RACAPtrEdPtofByones susledsthose disclosed in
wo ol/84dohe treatment of gingivitis because DPP-4 activity

was

bund in gingival crevicular fluid and in sone
st udi ed)ebelegeral lowening sgepte spcbds ) BMGiGodarsductasy Enhibiitprs (lovastatin,

simvadting Pravédiatin, Eirhstatind fluvat@tin, hotvistke®8 Alahastif SQPQERBdtStin, and other
i AL A B ol DB gt et
dextrap); (g ppicotiny] glsehobisticpsinis acidton msdbtheredt, &ivy PP AR agdndsts such as fenofibric
acid dériatitdst(bannitbziDER a0 fileiRhteThe BeAbblak) NOSPRAED, 0o Wbnists, such as

to lead to an_enhangenent ltofh hei r bone marrow hom,nq
navegliar S8 A PR e o bl eiahe B SeY 41 bei-sitosterol and
ezetiméhgy (it ag¢y! CoArrhelesteohrivittanplrassiphibitets, aich as Sebietiteeand (viii)
antiox13@fts, shOVE pkORRo(; 2004) ) . Thus DPP-4 inhibitors may be

useful j mar row transpl antatjon. The conpounds

of the @&e‘pfgﬁe a%"ﬂ\?%hsf‘f’lbﬁs 'H%R%éilsﬁi"isﬁ IPWVORTE8LARE ng or

pr eventD agtidheeityorompormsisofuch hefehfhlrhmise dpx fafldiatning) sheatermine,
sibutrailiise aflisat, r(eih)op&_}tﬁ]e le§1| df&%rﬂn_ﬂhg?ﬁigt)s, ¢Wz&ﬁ%Q§\%{se agonsists and antagonists,

- 1N N resl s nce, . opbes ) .

83 adr%r%ﬁ% %? Sgrr ?rnss{’s, %é?noggrst i-rﬁcl:e g)rrh a%d’ms%s, gn m%xll]z}rl)l/-rﬁla&:g%qrgr’lA receptor
agonis{sgghrpljmpantagoniyisyoentiesio mcaptof £ponhvyserchae beaba inkadftod subtype-3 agonists),
cholec{rsl&Qinilnng@-li A ag&ni&%hnﬁh?ﬂnih%ri%f%%%chgfré@e (MCH) receptor

¢ at heroscl erosis and 1ts sequel ae,
antagopistt enosis, (14) irritable bowel syndrome, (15)

i nf | amém) dea) bidoawd tratlispeees éqhibiteed; udi ng Crohn' s di sease
and ul ' { £ (16 I 0§ tory. .. .
o gony (O BuEBLd b o o el LGB Y, pgntroic
anttinflgrgafopy (e B Plepearicaids iy, wesPeppaIRisoyETRse 2 (COX-2)
inhibitophr opat hy, (22) neuropathy, (23) Syndrone X, (24)
ovari a West i &, Lan . v )
S ST YOS BLEC iy v,
auinapgl isdb R, t“z‘)‘?iep?{f&]j’f"rcﬁ‘ﬁt%ﬂP%f}*a‘e>28‘)deﬁaé@Pdﬁ@PaWsW%% telmisartan,
and ep(ozg’}anb,thq:mrblmashd\séleiuxp(c_laﬁ_)netiﬂadl@fs; prostati C
hyper t (9Rokind@)acaB (kA seRR 3) mBYPELA&IE o dsts774: wo

04/076356; 228 WS B Bs1d07>)

(q) inhibitors of 118-hydroxysteroid dehydrogenase type 1, such as those disclosed in
U.S. Patent No. 6,730,690; WO 03/104207; and WO 04/058741;

(v) inhibitors of cholesteryl ester transfer protein (CETP), such as torcetrapib; and

(s) inhibitors of fructose 1,6-bisphosphatase, such as those disclosed in U.S. Patent Nos.
6,054,587; 6,110,903; 6,284,748; 6,399,782; and 6,489,476.

Dipeptidyl peptidase-IV inhibitors that can be combined with compounds of structural
formula I include those disclosed in US Patent No. 6,699,871; WO 02/076450 (3 October 2002); WO
03/004498 (16 January 2003); WO 03/004496 (16 January 2003); EP 1 258 476 (20 Novemnber 2002);
WO 02/083128 (24 October 2002); WO 02/062764 (15 August 2002); WO 03/000250 (3 January 2003);
WO 03/002530 (9 January 2003); WO 03/002531 (9 January 2003); WO 03/002553 (9 January 2003);
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anxiety, (36) nenory deficit, (37) cognition deficit,
(38) stroke, (39) Al zheiner's disease, and ot her
wa@onditzd7ehs that nay be treated or prevented bRCT/US2007/007434

i nhibition of DPP-4. The subject conpounds are further
useful in a nethod for the prevention or treatnent of

the aforenenti oned di seases, disorders and conditions

in conbination with other agents. The conpounds of the
present invention may be used in conbination with one

wo 038502584 @ 1hley 2683519750'63/dobﬁ8d(6@§5m003p Ve DBJ0BBHN7 (9 October 2003);

w0 SRV A OG220 S PR B2 nor 2000

WO 0403y 1 $eagcaMan 2004);yand W@ 04/083980 Thieiayn 200400 Spdcifidi@PRI# irddbitor compounds
include 1?&9&&% ?}cﬁ c%f(?BZ/% . P ES_ 58 Hl?éa%hf)ﬂ?{l@ ﬁﬁ?ﬂrPﬁfdigand saxagliptin

g(s) may bé adm ni stered,
BMS 45Ui®. and in an anmount conmonly used therefor,

cont enAqfisueRUEInpoahidsIRA dRbd Gntbinedivith ot Wl sinetural formula I
mcludc @Eﬁ&&ﬁu&e de%@lupaﬁﬁﬁgrg% e, .EQMMu?e l;;rlisélt lt'x%@rgpeptlde YiorYs

t enpor aneousl one or nore ot her rugs
antagophta;qaam;tqld;gBl mpﬁggqmqggwsqs 19T IIYETSE @gy@@@senpbp?ﬁomn receptor agonists, in

pamcufaQ %Qhﬁﬂcﬂ&nw&&pﬁrhgémﬁﬁ gg1in Bﬂtaﬁ&@sté} BB@B&éBﬁ‘eEHCptor agonists, and

melamflﬁgli%ugb%a WO (?/{]('chﬁ Jaceg?oh anta ol’mestés or %ew%nvxg %tlhanG-obesuy compounds
that cag berpouiridedoWitiFermpounds ofaﬁg{ct@mbfogpulp@rsge Bt Ghaki efelig :Rea?ré advances in
feedmé‘fifﬁb&’srﬁﬁ@ié%gtsoﬁbtgiﬁﬁf @f@ﬁmaﬁnewgtt»@pfm ihe u@ﬁhﬁﬂwf@sesnyt xBert Opin

e e P R BB AR G5k e SR LAy s
Opin. Ehersjnedags, 8i He7i(@M03kn0d § he Foninslez-Sopizyet al. n‘éﬁhemaéﬁlogwal
ApprodBi¥s ia?me&%éaan@ntlo@mesx@@m 4, Bapisiven (gmoh) i s us ed

singly,. Accordi ceut
0L kS s RELRE Uk RRIRU P o
formule i grcbrde thwse distlhed imbhS. Patentrdp. édsﬁémg(l Januaayl 8902) epd W @1/14376 (1

March 980D MR 04i:iE C6hptuRdd idedRARS 8% §938aANERV 86018V A; 1.Y366377; and CGP-
ingrédi ents that nay be adm nistered in conbination

716834 th a conpound of Formula |, and either adm ni stered
separ aehiyabiroid OBt Melsmtqghmmﬁrﬂmecm ealomborep esthicbmpeunds of formula

1 mcluh@&lbé’é&ﬁscl&% iPPEr P thﬁJH werhaid7sé Al @tﬂgfeﬁt ﬂb Pes¥aigdY | such as

rimon e e FoPUE N HG . el LS Hetsheo £02mgge; eT

Publicgfidnt WO8A 502, RET Publightich A% 0r08/1096% FIT Rxbbicesion WO 99/02499; U.S. Patent
No. 5 %gi?ﬂ QZ%O pEte tW‘S@%?,ﬁ Séér q’gg%ﬁibh%gﬁ ng*b@)o@@édﬁ PEPPEblication WO
oovos sy Pus o i Yook o flbos 370 Selgpl e ybtcaton wo
03/00738Y;eRT Patdzationt WO/ 163231 PCTWII%@;] WPARQ7HOnPET Eyblication WO
03/077%!49 rp‘%lrs g{xlgﬁ%dmmz%cg %@N%h%fa?%? &7@@36&)0@2 @41 PCT Publication WO
R M I e —

04/029204,3MCB Bablicatid\ OV 0B0848 PORPUD R DSk B0 0W64632; PCT Publication WO
01/646390AHPOBPLINRIZORNY A2H499, WO 2004/ 020408, and WO

Melanocortin-4 receptor (MC4R) agonists useful in the present invention include, but are
not limited to, those disclosed in US 6,294,534, US 6,350,760, 6,376,509, 6,410,548, 6,458,790, US
6,472,398, US 5837521, US 6699873, which are hereby incorporated by reference in their entirety; in US
Patent Application Publication Nos. US 2002/0004512, US2002/0019523, US2002/0137664,
US2003/0236262, US2003/0225060, US2003/0092732, US2003/109556, US 2002/0177151, US
2002/187932, US 2003/0113263, which are hereby incorporated by reference in their entirety; and in
WO 99/64002, WO 00/74679, WO 02/15909, WO 01/70708, WO 01/70337, WO 01/91752, WO
02/068387, WO 02/068388, WO 02/067869, WO 03/007949, WO 2004/024720, WO 2004/089307, WO
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2004/ 066963; (ii) biguanides such as netformn and
phenformn, and (iii) protein tyrosine phosphatase- |IB
W@ BOPALdBY5 i nhi bitors; (c) insulin or insulin mMPEBEUSET/007434

(d) sulfonylureas and other insulin secretagogues,
such as tol butam de, glyburide, glipizide,

glinmepiride, and neglitinides, such as nateglinide and
repaglinide; (e) cf-glucosidase inhibitors (such as
acarbose and mglitol); (f) glucagon recept or

2004/0%‘1 42;@%/07%@7 \é@ﬁzdo%%? Sﬁb%‘iﬁs@sbﬁ W09/67d644%:0 02/079146,

oA o o Mo ko o sk o, o

02/059&(@#@6@/0391,17an MM ZODS}/V06 DIBB440g W AELF700985GLWOI03/013571, WO
031031812 WG YR g{%ﬁ_@?@é/@m@%@o?@&?dﬁwgﬁbmﬁ Wl 009818, WO
04/037197, W €4/0483851WQ 62/6I333%5 WOLR 89%89%9%/%% PrP3(Re6587, WO
03/06659Y, 420 38/099¢1 8VOPE/G983,; v 0030 Bs63n W EHH0MI66B WO13/003977, WO

g N e ] R

02//09BACAF Or G3¢-6p3 23, WELIR/@5474 wod WIS 03/A@A/$1di scl osed in WO
01/ 2342f: pSentiaf ilip 6t ﬁr@indle@mmue@en@&ﬁybﬁglmma@qms) for the

r ed Cct as (L t at
e B R 79 L LIPS Al RS o
Role in lt)mbasi’ﬁltelrapy, Mmégl/s@ﬁéﬂii R00And ot her st atins),

(i) senks %%6@1?&@1&0@ ! p?éSEMﬁﬂx‘&ﬁ&: is Ql@édiﬁ)hteﬂiﬁbnan@ﬁ@ly with one or more

di al kyl am noa i vatives of
ot i 1 M TR STAOGEPH ST BB R O S0 (] SO dp i ogrmpound of
the presealt invbﬂxtmne&ﬁrefeé'ned) ARfaidogly Ao phasimsceytiedh cempdsitin$ pighe present

inventiBf i n8 tob@ fHaV 8o (BB bl R Fldke othbrOklitY RERdichi8NRhidHieH ® a compound
and bezafj brate), (v) PPARos'g dual agonists, such as

of the prgsrBLIVERPlr and muraglitazar, (vi) inhibitors of
chol esiTae ekightrsto pf the nomswati ofithe pessent snvieniidngp the sagrgpd active

ingredl%ﬁﬁ&xwéjveane& Yihd ‘)nl Pde¥éndedbn | %Qelf@&f\%rd%e S TngRREER TrBerally, an

tors, such avasi m be, and (vi
effeotiyg 456 21 el bE el TRosFeS Bme: ey ﬁﬁ‘ﬂ?g‘ﬂldﬁﬁ Bipggegnt invention is
combxﬁddohﬂﬂ&oﬂf&ﬁmnﬂ itt80Vadght chtiorvf WO @mpB&IAM the firysent invention to the other

agent w@ﬁt)g ?ﬁ% A% &QSQQU&Q%OOSPQMQ& 1- £50b! peRMLREbout 200:1 to about 1:200.

Combiggiifrs sébf?ralémﬂ 06513 prsa ;?Hg'gtm"éf‘ %’re%?rg‘ﬁgg B@%{dlaﬁntstﬁh generally also be

withinifie/ Ao menifmel singe,datinzatiagenias ffective dose of each active ingredient should be
used.

In such combinations the compound of the present invention and other active agents may
be administered separately or in conjunction. In addition, the administration of one element may be prior
to, concurrent to, or subsequent to the administration of other agent(s).

The compounds of the present invention may be administered by oral, parenteral (e.g.,
intramuscular, intraperitoneal, intravenous, ICV, intracisternal injection or infusion, subcutaneous
injection, or implant), by inhalation spray, nasal, vaginal, rectal, sublingual, or topical routes of
administration and may be formulated, alone or together, in suitable dosage unit formulations containing
conventional non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles appropriate for each
route of administration. In addition to the treatment of warm-blooded animals such as mice, rats, horses,
cattle, sheep, dogs, cats, monkeys, etc., the compounds of the invention are effective for use in humans.

The pharmaceutical compositions for the administration of the compounds of this
invention may conveniently be presented in dosage unit form and may be prepared by any of the methods
well known in the art of pharmacy. All methods include the step of bringing the active ingredient into

association with the carrier which constitutes one or more accessory ingredients. In general, the
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adrenergi c receptor agonists, nelanocortin-receptor

agoni sts, in particular nelanocortin-4 receptor
w@gonilzsd7es ghrelin antagoni sts, bonbesin recepPOr/US2007/007434

agoni sts (such as bonbesin receptor subtype-3

agoni sts), chol ecystokinm1 (CCK-1) receptor agonists,

and nel ani n-concentrati ng hornone (MCH) receptor

antagonists; (nm ileal bile acid transporter

inhibitors; (n) agents intended for use in

pharnia@édtx@@’é@ﬁﬂf»éfn&@ REM ﬁrélﬁﬂeﬁ ﬂﬁl}/ and anH&telmcgﬁ{gjﬂé)ic%@L ingredient into

ucocorti

sssooiG} P HEH B SR e S5V ER e S, necossery, shaping
the prodvist ipitd the desired foramtatibry. phﬁhemma:ea@:&mbcﬁnposwﬁh tieSici¥eobject compound

is mcl'u@cm 19 lah 2 En%ur(t%ﬁ'%‘i FH{ tb lpmciul:ec‘ihP QQJl}eh ‘eff%cq Qx})grfj {he Ptgtocess or condition of

qul napr I rece
dlSﬁﬁS@? o%%\v%esﬁere%ﬁ'eée@r P%mposrtm ssaﬂea#d tq gheompessr, product comprising the

specified|ingrediédtaimn, thasdcifipd asats By welb@i shyPreiukenBicRReults, directly or indirectly,

fmm&@?&kg)g}]g{;ﬁg%%mfg{jgckedrledﬁsmﬁe é{ﬁ |na activators

scl0s 1015774; WO
04/ 07648 Phamepcenticalsomgagidans ceqt)unmmhmcttm ingofdient may be in a form

suitablelfbBoraYshe Ofoy Slagipld, B 618K ik QRUEY) ﬁ@née}l Qggéoou% S%Qt} V%%ensmns, dispersible

powd%g?xim% Céﬁagg%gﬁgpggg’;%fsﬂesc P’S syinfmlob Fl["fﬁss C8anos1t10ns intended for
oral ugerfpdsca REeRAredaseerding tanyinesthgst lotowmo (HEETRMARr, the maimfadure of

pharm‘a&ruﬁeél rcaﬂb&xtxcﬂlﬁ dnd Suikh bmﬁ&iﬂoﬂé fhaf t:orftixH %BQ&Ernore a%j:nts selected from the
% g ase %c hose di.scl osed |n

group bl%SIS n ﬁkp)sw CEE nmg fg%sl %O"ffé‘g%% co]gng%glge’e\’@gn preserving agents in order to
provids phernapgicaliyelegsntyag pAE@blemrgemtnody | Tabértt Gotitmiretht ¥etive ingredient in
admixhéivith hﬁﬁ—'ﬁoxﬁd}ﬁlanﬁé%@utﬁﬁllﬁ htRIE eX¥ifibnte RARA H&%ltﬁﬁe for the manufacture

LT tural I ncl e th e di sc|l osed .in
of tab% S Fseﬁ(}){mplben élgly%? {c;) 11@% ntsssu@ 23 falgium G@:Q?nate sodium
carbox\p@ @@FC(WM?@@H( H.}@SDIEM s9di@®PBPsphte) HBuDDihd abd ditiategrating agents, for

exampj@'ablﬁxrs‘fara'p 8341ginfeRcil; gégmg en&s2 Qor%g/rg'%g g%rcﬁo%@ﬁ oy\Qcacla and

083% (24 t ober
lubric. 2'1‘);3 V%’ICFT}? %@nt‘(sgmyg %tF’ySteZBB SSId oyielc @a@gqg@me}gbe uncoated or
they mpyiipe apate PROBIo N \OhBIGLBGE Gldy (ifémﬂ@faﬂﬁh yind §§33ptio\R the gastrointestinal

tract aQ@ ﬁl@%?’ égbv(c% a*]sﬂgf&'lﬁé&/ act0? gv}er\g% %%%59 38( %gl%g%Z%&%\ i@lay material

? %@ WD 03/ 8{§3 January
such 0 s " a“’\&f)g s r@fb@ﬂ.tS‘TatG anaybg @ﬁ\pipyﬂ) O@)G}V nypalso be coated by the
techni@uis @em@ed :@zme UgnBaents 2,096)08; W6 451) 32B8B64,87 1661l osmotic
therapngWblety\QrQQA@azéléa%e (6 Miy 2004) ; and WO 04/043940 (27
4 ecific DPP-4 inhjbitor ounds i ncl ude
i s OI eug‘ %?'gul?tﬁ (] f?fl oirzdlua%m'(up@” resem?p ggq:nd Eolgtin capsules wherein the
active yrigrefiagit isphixed Witi\En B8i polidREBYeO] for arainslexatunpdartionate, calcium phosphate

or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with water or an oil medium,

for example peanut oil, liquid paraffin, or olive oil.

Agqueous suspensions contain the active materials in admixture with excipients suitable
for the manufacture of aqueous suspensions. Such excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose, hydroxy- propylmethylcellulose, sodium alginate, polyvinyl-
pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents may be a naturally-occurring
phosphatide, for example lecithin, or condensation products of an alkylene oxide with fatty acids, for
example polyoxyethylene stearate, or condensation products of ethylene oxide with long chain aliphatic
alcohols, for example heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with
partial esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial esters derived from fatty acids and hexitol

anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions may also contain
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(BM5 4771 18). Antiobesity conpounds that can be
conbi ned wth conpounds of structural fornula I
wo pazie43 enf | ur am ne, dexfenfl uram ne, phent ePEI/N82007/007434

si butram ne, orlistat, neuropeptide Yi or Y5
ant agoni sts, cannabinoid CBl receptor antagonists or
i nverse agoni sts, nelanocortin receptor agonists, in
particul ar, melanocortin-4 receptor agonists, ghrelin
ant agoni sts, bombesin recept or agonists, and

one of TR Bk e ANE Tb é(tah B of ro&m 845B:Bte. one or more coloring
ant agoni sts. For evl éw of hes) ty conpoun

agents, g OrdEgye lS‘é"%%gﬁ’é% ang o1¢ € SHFOURESIBE 28ty éﬁq}w%lsucrose or saccharin.

f or mul e0illy suspsions flgle fofrtulaed by : ﬁ@ﬁﬁlﬁﬁg tBél NP6 @fprddibnt in a vegetable
oil, foI' g}?agjgﬁ]eqar%ﬁ?so&ﬁ ?]Sﬁxlrencgl %gmg ?11 o? & I’QIEtIOtl or.t.llr? %ﬁv@to&ﬁuﬁh as liquid paraffin.

etreé
The oify @}SPSWQWS contain a thigiening @gent, (fmmle[beemanlmﬂ parafiimdr cetyl

alcohdf. Sl.v@&emngﬁgéh@'sﬂ& a%'ﬁlﬁds@ B Sbrttyavdhél Gsd 11 @Fﬂg %Eenmhgr be added to provide
< pals SHR SRR sy, Thpe ?mp°s%5ﬂ%§%§%$rsw§|byﬁﬁmﬂ8mé>£an anti-oxidant

such af ggcorthieacdfd.eat nent of Cbesity," Drugs, 62: 915-944

( 2002) Dlléiﬁ‘é!'h@l@ %B&Jﬂég?%n@rﬁﬂﬁég%?ﬂdﬁé for fntl?ﬁ aﬁﬁﬂ)fk%ﬁ aqueous suspension by -
U .
the adf R G B e oS A Dot RS rp g R Seys omeipg asen,

susperiditgangnl and 200 o1 mens (WEEO4tived 3F16taple Hidpkwsiniy o2 8@fting agentk and suspending
agentsﬁd?@ G)kefniK@lf E&; gp%ggjﬁreg%grﬂ&dtfohﬁﬂﬁz% %M%gﬁ%g%ch%%s for example
Sweet?né% g‘f“é‘?"“gﬁ‘f‘g &'g\ﬂ’i‘%gt @e?tﬁaﬁ‘aycaéﬁ? @TEEMbi ned wi th

conpourithe pbfrmfageutighlaompositéns oé thehmsatich may dsebk innhd¥6im of oil-in-
water E’M@isioﬁ@t 'I]‘EH’lehQs’y r%@%?vegét'aﬁe ol bk V‘BM% o} 8@7 gls éb%éhls ?111 or a mineral

S. .1 ant ; [ication
oil, f°5%"a§LP$¢ Pagpign °F>5‘P€WFS ‘P\B es, §viiebipgmulplyingmgsnts Bay pepaturally-
occurt@ S@isdfor 5&@1‘,1p1¢3ﬁfn fubiaioc g dagAdEht8 Hah@96,B8occiicihg phosphatides, for
examﬂ?é‘my' Bégﬁ 'l&gkh}poar%ggs%gség% 91 egterg %9—%?& 'fatﬁ' %%Zs,a%é’a Zéxitol anhydndes,
for exw Bé‘t’fgﬁg‘nmm' %ﬁbﬂdﬁ?ﬁﬁﬁawp@% GQ@‘B saippgrtial esters with ethylene
oxide,Fuidxiatptei roly o2 ()34 83 Aan mbfisolddih | The@iubion¥¥al 41s6 48idain sweetening
and ﬂ.cgvzmng%g Rubl i cati on WD 03/007887; PCT Publication WO
81; PCT Publication WO 03/075660; PCT
Publ i caPTHT 2PEF ARy $5 fornplated sy fwesicning aggts, for example glycerol,
propye¢ I8&:130rbifeldr sBulobd. Cukh EmWiiE:iB3Y B82:1SlonRala demulcent, a preservative
Qr{ 087037; PCT Publication WO
and ﬂ&m’%%s%"%hpggpubl i cati on WD 04/012671; PCT
Publ i catieEH B s9ppositionemapbp it aferarpiacterile injectable aqueous or
oleageDdisOxh8BA8ipn. PUHis Rusbérisivatnhayrbe \dnthldt@de3akdinld@d the known art using those

sultabPLH?A 51%@1%'09 Q/emg g&én@szlaqxﬁ %usp@ﬂgn; gg-EnP %Léh%% Qeen mentioned above. The

sterile m_]ect:que preparation may also be a sterile injectable solution or suspension in a non-toxic

parenterally-acceptable diluent or solvent, for example as a solution in 1,3-butanediol. Among the
acceptable vehicles and solvents that may be employed are water, Ringer's solution and isotonic sodium
chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed oil may be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid find use in the preparation of injectables.

The compounds of the present invention 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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Mel anocortin-4 receptor (MC4R) agonists useful in the

present invention include, but are not limted to,
wo be3a2aiscl osed in US 6, 294, 534, US 6, 350, 760PCT/US2007/007434

6, 376, 509, 6,410,548, 6,458,790, US 6,472,398, US

5837521, US 6699873, which are hereby incorporated by

reference in their entirety; in US Patent Application

Publ i cati on Nos. US 2002/0004512, US2002/00 19523,

US2002/ 0 137664, US2003/ 0236262, US2003/ 0225060,

g ggg/oi %@éﬁlé’%’é@ gfsf%%x%%n Oggtggblli\%;?isglggér{rsg)% %%s%gr]béii/ong,sétc., containing the
compoprdsef Herraeseut inyentierf are employeh Fhepurpesas ofrthis wppligation, topiy@l application
shall 288 Hhehwa¥kds Q04 %&@Z&) WO 02/15909, WO 01/70708, WO

01/ 703%,@3\@ 01/91

52, ) 02/ 068387, 02/ 068388, WD
02/ 067 hWﬁﬁ?‘@g FIRPSIRP 2D B’&%@é 29%16)}"'  Snvenon may further
compri2€ OvheDBEB AL cANDRO Y @TRPHLG]s aV\Obt2d Bkt D F8idhjare \Wally applied in the

treatm@ O 3L mentibhdd aéx%ﬁa%ﬂoal MufghQ70511, WO 02/ 079146,
WO 03/009847, WO 03/ 057671, WO 03/ 068738, WO

03/ 092yt togimeny By iompheerslitinns yich rogyitg sphibisiop af dipeptidyl
peptidAADTU 2hDhkklactivity ANApPRpeiBs ddmge W03 1Qedet8i0; bePout 0.01 to 500 mg per kg

patien\‘j%dg g%%g@%eégé% %{Cg %%g%eéqédg}jpst\%d 8@%@% Brlééi’(ﬁti\%%/ 8839 Pleterably, the
dosagejgyed 9618 peaboP-b 4y Fevt2sp mefke prrdavignors prefirntiy plprg8s fo about 100 meg/kg
per dayYMA QRit{DEOER e 136l Ray B8ab480.0 0 T8/miBkbir da\@bout 0.05 to 100 mg/kg per

o o BRI R s BB s

50 mefyg peudry1 For e aigyimatption, thygommsitiensag profgrridg posisd in the form of
tablets\86h @23/ Q0 f31000\R B2 AR abia gre ¥ () Bdrti A3 R3K0, M) 10.0, 15.0. 20.0, 25.0,

50.0, 723{, 2@(2%1‘%0 anfh Ve P/ 3%%7%%%% ?gkﬁc,%%%”ié;oad 856.%52&)56) 2{d 1000.0 mg of

sarf id "etfectrve dctiva gl ucoki ndse
the actjygringrpdient ferthnamptanatigiadivetmest ofgheidasageste gt nafiery to be treated. The
compohds By beddnithistered Hh b O&pién 6f 161l tihds @9 preferfbDKota sLiwice per day.
Pot ent | Ral in |0 IDCIV%II%IQII: edslab-lénagr aéﬂ%‘b " n%?oir %nce?'l c?écr)n]ia or
370- 37 e?dfféf.g‘_{men a c,go_n‘gounéln of "the pr%%e%?’ _ o
hypertfighyegyidenus ¢rothes digeasesrfoewhich aeropyails/ofiihe pressnbingentiop pee indicated,
genera@ly Bﬁ[sfzi&'%dﬂg ﬁegul@s a@@@ftﬁﬁc‘a‘chkﬁ{ién(lﬁé c{&ﬁi{éﬁﬂ@d df itﬁbr@%ﬁtt 1?{7&1?:11819 are administered
ugh o r i.n_a i 0 . conpoun e .
st 2 et ST ATR 'l obous APl o B ) 5 ipec Seignt, preferably
given gstresineie dailyidosd ordo Aysisd dpssa svafo sihmen edpgntr in sustaitddgelease form. For
most lérﬁf frdfienalh s Sqt&lhﬁf-ly adsage i %%rﬁdbﬁuff‘@ mighto %thlwor}?é,tpreferably from
ctive ingredients, in_.a i 0 aco ny ]
sbout {5t Boou ) B, FoE camriat AP b pMiulifg BT BB sl gpmeraty ve
from abpmt 7ong toeabout 350 engt i Taws dogagehegimen mayl baadjisied to pgrvadt thpeptimal
therap8@ rBoNal i ed and will depend upon the effective dose

N R ERIT R a—
any pagifculdn patimnemenbe varigd prd wil dopend upon a variety of factors including the activity of
the specific compound employed, the metabolic stability and length of action of that compound, the age,
body weight, general health, sex, diet, mode and time of administration, rate of excretion, drug
combination, the severity of the particular condition, and the host undergoing therapy.

Synthetic methods for preparing the compounds of the present invention are illustrated in
the following Schemes and Examples. Starting materials are commercially available or may be made
according to procedures known in the art or as illustrated herein.

The compounds of the present invention can be prepared from intermediates such as

those of formula II and III using standard reductive amination conditions followed by deprotection,
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conbi ned with another agent, the weight ratio of the
conpound of the present invention to the other agent
wowdr/igemeral |y range from about 1000:1 to aboRCT/US2007/007434
1: 1000, preferably about 200:1 to about 1:200.
Conbi nations of a conpound of the present invention
and other active ingredients will generally also be
within the aforenmentioned range, but in each case, an
effective dose of each active ingredi ent should be
used. In such co iﬂaggons t he compound of the present
i nvention and oth active agents may be adm ni stered
separ at el y ofAri junction. addition, the
el enent may be prior to,
concurrent to, @.s equent to t heHadi ni stration of
ot her agent(s). The coﬁbounds of the present invention
may be administered by oral, parenteral (e.g.,
i ntramuscul ar, intMaperitoneal, intrBenous, 1cv
intraci sternal injection or infusion, subcutaneous

where iAGJaﬁ@V: R8s &Fndizdﬂﬂoa@bir.)d, P mél suitdbid RirbLn plsaecamtg m@?hch as tert-
vagin [ al, sublin 0 opi cal .routes
o RO RSP PO TSt o PRREY IS REE et (Fenoc). The
preparbidgedfhise intarmsdibteais|desatibsdipaheifollbwingrSehdradsi ons
cont ai ni ng conventional non-toxic pharmaceutically
acceptabl e carriers, adjuvants and vehicles
appropriate for each rout SCHEMEL njstration. In
addition to the treatnment of warm bl ooded ani mal s such
An\was m ce. tat sarpposesy cattle, sheep, dogs, cats,
Om)nkeys, etc., tdweound%H%ot he invention ar

2

effective for use i n™~fuma € pharmaceuti cd I
Tconpositions for tie adniEfg?rafionA®ﬁrT¢Nb;xuqxunmE;*
of this invention nmay conveniently begpresented in
dosagfbﬁﬁgt fE;n1and may be red by any of the
Ar t hadsS wel | kn N®; t he art cgb,pharmacy. Al nethods
i nclude the ste@tof bringing the active ingredient
into associatiogpW th the carrier which constitutes

¥ne or nore accessory ingredients. In general,
t hephar maceutical conpositions are prepared by  nn,
Wb f or ml y1.amBH,nt i mat el y bNPngi ng the sti ve Ar”'%i/\\k
Ar_ LRAQr edi ent—-nto-associ &t wWth atdiguid carrigr o a
i ely dizioked solid cartyerjor both, and then,
saryg &haeksph t he product into the desired 6
fé&rmul ation. I'n the pharnaéeutical conposition the
active object conpound is included in an anmugbe),0
sufficient to produce the desired effect upon the
process or condition of djseases. As used herein, the
t }@H@ae’ conplakit i on” is in Eﬁﬂbd to enconpass a proljtiec
Ar.,, nprising—%he-speciﬁ? r edi entQsOk ANMME sPeeified
Tamjunt s,or ais(OBE), | as anyp. pr whi ch—results, g
Odli ly or indirectly, from conbination of the
specified ingredients inthe specified amounts. The
phar maceuti cal conpositions containing the active
ingredient may be in a form

Intermediates of formula II are known in the literature or may be conveniently prepared
by a variety of methods familiar to those skilled in the art. One common route is illustrated in Scheme 1.
Substituted benzoyl halide 1 is treated with phenol in the presence of a base such as N,N-
diisopropylethylamine to form the ester 2. Treatment of 2 with the anion generated from nitromethane
using sodium hydride gives the nitroketone 3. Alternatively, the nitroketone 3 can be made by reacting

aldehyde 1a with nitromethane in the presence of a base and oxidizing the resulting nitroalcohol 1b with
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suitable for oral use, for exanple, as tablets,

troches, | ozenges, aqueous or oily suspensions,
waelr@peeEidl e powders or granul es, enul sions, he€™US2007/007434

soft capsules, or syrups or elixirs. Conpositions

i ntended for oral use may be prepared according to any

met hod known to the art for the manufacture of

phar maceuti cal conpositions and such conpositions may

contain one or nore agents selected fromthe group

an ox GGG PITL R B SR AE Y- desa 15 PEROLS § MG o 1-godomethyDprop-1-
ene gives thal pyeanyh suhivhC @hidn redidey wa!.hegnaml bafodthaleahd fidomerized with a base such as

1,8- dla‘}gﬁﬂiﬁﬁk h%&ﬁmﬁc 9*811?{ 19)0 Ploddds fd ﬁfé)lr%{rfs Ky &Qnt?cg'{xerls 8 5 may be

non-toxi¢" phar maceutl acce
separated @f fisciaes biiaivariets p’émstmp@sd@wnfc@ﬂwméulwa muﬁlaettu Cenyshiently, the

racemat@mas»b& resdIRESE, BECE aglﬁgh %hlf@)éolhﬁmf Fhe BXBEEbRituttdYBfrdn 5 is then reduced,

for exa}rgg%'l glgltéé 21(193 glgcp ?ﬂaﬁcﬁ: gtlé u r8i; O A atceeﬂa,]alpcﬂglg g%]gc ag gron?naetGeprotected for
examply, a$itd BOCrigriedtigte, diy&teﬁm&gt aith BreargRnl ﬁlcawfbﬁﬁatet(mﬁﬂ B, Treatment of 7
with of Rk SEALER: - ALBL o Rk v AT AR AORREE unleRlupon treatment with

arch, Or acacl a, an
&ﬂhnag@ﬁﬂﬁﬁgﬁ@ﬁl P@rwagn@%ﬂanwstearate stearlc aC|d
or talc. The tablets may be uncoated or they may be
coated by known techni ques 50 del ay disintegration and
absorption in the gastroi tract and thereby
provide a sustained action over a |onger period. For

exa OH I mplpl ay mat erdal _suchpgs-phgeryl 0]
RPoridst epr at e—er—gyrcer P~ st Far at e—may-—be enfPoped. /
They al so be coated by t echni ques descrlb i N
the ¢ S. Patents 4,256, 108; 44, 166, 452; and 4, 265, 844 AN

to formosnotic therapeutl c“‘t abl ets for control

rel ease. Formul ations for oral use nay al so be
presented as hard gelatin capsabes wherein the active
i ngr edi, ¢N-+NHR&ed with an inert solid diluent, for

exanpl e, calkci um carb &<l ci um phosphate or
kaol i m—etr—as—soft gel dty n itapsNil es wherein the active
i ngr e@. @dprotectioned wi t h wat or an oil nedium for

exanmpmathpaeidut oil, |iquidmparaffin, or olive oil.

Agueous suspensions contain the active materials in

adm xtyre with e s suitable for the manufacture

o nou S ah ST BHE IhSRouRar B diiretthos hd o EnRrgnty prepared
by a varipenoSmethals fewénnpiloeh®e diitled ivdhdark yOmet dopingel rbute Gsprepare

tetrahyBedg3 }'lla!z'&lg tﬁga; is h}{ﬁiﬁ%af in %BQ?? % l”]?%{};r% |eo‘1: Bk Bl'c{?ti%ged apgrrﬁhdmol 9 may be
ox1dlzg<|1? eéh.oda,| Sgﬁ% ﬁg%é Wﬂlrﬁgcoggg) éﬂmig gxoae in the art, to

give thvdtemma LQ ywlodcmnorl itiggtmehoandrattingeyithf 6 V-disatimplferniagidet diingthy] acetal
(DMFQBM@S BHey §ﬁtT}Qme§F&QH@ﬁ§ed%e )23 2 r@dyl?ﬂéned%%e 'ty%ﬁta‘mea By heatmg a solution

or 1. b R i s AT B Ty R g o bace such o

sodiung hthioxide Fallokvad by.removal of the protecting group with acid.
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al cohol s, for exanpl e heptadecaet hyl eneoxycet anol, or

condensati on products of ethylene oxide with partia
wegienss7deri ved fromfatty acids and a hexit ol PEIYUR208%007434

pol yoxyet hyl ene sorbitol nonool eate, or condensation

products of ethylene oxide with partial esters derived

fromfatty acids and hexitol anhydrides, for exanple

pol yet hyl ene sorbitan nonool eate. The aqueous

suspensi ons nmay al so contai none or nore preservatives,

for exanple ethyl or n-prgpyeNERydroxybenzoate, one

or nore coloring agents, one or nore flavoring agents,

and one or nore sweetening agents, such a crose or

sacchariMHPQO |y suspensi ons may be fornul %&

suggendi g the active ingredient in @&rve bIe oi |

for e arachis \gihs olive opl, sesgmre ofl or
cocon or in a mneral oil such ali gaid
par af fi Th® oi ly suspensi ons may contain a v

t hi ckeni ng agent, for exanple beeswax, hard paraffin
or cetyl mal cohol. SweBlening agents such adVthose set
forth above, and flavoring agents nmay be added to
provi de a pal at abl,g oral preparation. These
conpositions may be¢ Preserved by the addition of an
anti - oxi dant Al ascorbic acid. Dispersible
powdets—are-gr anul es |suitabl e for preparation of an
aqueous suspensi e addition of water provide
the active ingredlgg i'n adm xture with a dispersing
or wetting agent, spendi ng agent and one or nore
preservatives. Suitable dispersing or wetting agents
and suspending agents are exenplified by those alread
nent i odedlzstreied in Rehgine Botha compaings efthepreseyt inygntipp|siuctural formula (1)

may b§¥\ﬁﬁﬁr€@b§1ﬁdud(tﬂva‘éﬂfdaﬂ&1 &'lﬁteﬁﬁé&éfté 0Gn ﬁ@%?és&nce@!{m&h&&aﬁﬂ]l using

reagenitﬁr,]s‘eygﬁ?s% %ﬁl%vgg%g%ggﬁs% ﬁ?cﬁsgor]a cﬁ){s Ié)]tgi{ugrp acetox l?)orohydrlde in solvents
such ae dighranmshand hetrabiy drpfuyéma oemathend) éo provide) Btt%rmeélatﬂ I|V The peaction is

condu @g;mo%al@ ﬂn\fﬁe ﬁ'bienQJ otaarl_?e‘mé Sci®lch aQﬁtaﬁlufH tBl?dfcﬂiori@b br titanium
or exanp

tetralsgapp%cfee lgxﬁﬂqagp?wwgﬁggg%gﬂl%efﬂa’éld 1gg a? g‘flfi ﬁ%c ﬁla?elt‘ﬁ éacxd. In some
cases,gtuamedfaw Menayrhel a@a@mcmmmalr@iﬂogg reit ontyifbwriahetic acid salt, and in these

cases E"i’st A dnioht &%‘&H B%Ew g%mlgbﬁﬁldﬂ%roﬂyﬁh)@fﬁﬂp It th‘éQé’actlon mixture. The

ean, ecith est.

;
protecR i ROV LB RESAT LR =R UPRALE S Bf mE g goerogen chlorice
in the s loif Bag) onpaibdivgastrecarbertand bydoesegas imthp cord 9f £z t5f givehide desired amine

L Thesﬁ'bguoi)% tuhﬁLd @ﬁ{cgééarw ﬁﬁe&&ﬂ%h@ﬁr‘én Qi‘ihﬁlﬁlonf i&%tmllnﬁ layer

polyoxyet hyl ene sor |tan nonoo
chromoatpit il SPESTRSEERP S B SUDPT M ATURPESD STl e HPLC.
Compamnglls éhait xierpsrified/bypdPEQ mwfbauQ@tw as thesyperetponding Ség e nt s

for ex aiHE&rﬁe Eusysctﬁé Bloduft18PY¥neREC 94téfﬁ1@b1ate§ ﬂfulgﬂrit&l in@he above schemes
may bg gﬁ%}%g glﬁfh é Bti, for rru t)lf %lgr%pu gon of sn?bs%t%re]gt% Iorq AT or V. These manipulations

may include, but are not limited to, reduchon oxidation, alkylation, acylation, and hydrolysis reactions

that are commonly known to those skilled in the art.

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.
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and flavoring and col oring agents. The pharmaceutica
conpositions may be in the formof a sterile

W0 pjoea2ey e aqueous or ol eagenous suspensi on. AEN/ES2007/007434
suspensi on may be fornul ated according to the known
art using those suitable dispersing or wetting agents
and suspendi ng agents whi ch have been nentioned above.
The sterile injectable preparation may al so be a
sterile injectable solution or suspension in a
non-t oxi c parenterally-ﬁﬁfar Engggkluent or sol vent,
for exanple as a sol utiorm Tt i, anedi ol . Anopng the
accept abl e vehicles and solvents that nay be enpl oyed
are water, Ringer's solut|5n and i sotonic sodi um
chloride solution. In ion, sterile, fixed oils

hs aNE@ogent or suspendi ng

medi um For this purpose ) fixed oil may be

enpl oyed i ncl udi ng synt hetjc no-or diglycerides. In

addition, fatty acids suchFas ©Lej cid find use in

t he preparation of injectables. The tonpounds of the

present invention may al so be administered in the form

tert-Bu(%v] [M%I { O_I‘2I &Sﬂ g g‘]ﬂum grlvl)@ﬁgra v g’ E%I\n‘a%.rb-\o/lflcarbamatc

TITESE COIMPUST L] red by mixing the

_Eﬁﬁwrug mﬁﬂﬂuhqééﬂEQQMQbﬁﬁﬂiirrltatlng ex0|p|ent which is
solid atsofttidh Baﬁhenble(rmergamr@ﬁmbm dilyi diBhi o thérRq370 mL) was cooled in

ice batl[;n Z;gé gclaat de vmtln 155%P%§918Waiamu§3§% meo &3 ne log flolli]owelaeog dropwise addition

O release are Cco
of 2,4 émmﬂwotan@ybdﬂwdq{%@ g2 gmﬂ&ﬁvsr ?mnosi@é i1& minutese The ice bath was

remové‘d’ emg wrag mxmﬁaé@for ived hduessat r&ﬁhja t&dp@rﬁﬁlr@indstﬁé SAREINGIES then transferred

toa sePzFﬁi/tgm 31 tlhg ﬁﬁtal&g %'%r %g nas%ecp %S%Eéilv%?’ w1t§q1gdrochlonc acid solution
(2N, 1&hpL), @amatml ,aquesyp sedium pishiborate spiutivnAf $0 wh) lapdbrine (150 mL), dried over

anhydﬂmngﬂVﬂ?Mﬁteaﬁgerg@ regilrﬁf’atad aHaGhdRANRCRUN bﬁﬂ'tuct was purified on silica in
sition and, ne sent i.nyvention
portofJF EPE BB EY BURETPh et LBELE ety TAHEE  » Sadent fashion o
yield phemy Sidfdisiflagrohenzeate hewkithsoldi ch are usual ly applied in

the treatnment of the above nentioned pat hol ogi ca

conditiqns. In the treatment or prevention of
§E@j%ondit@%ﬂggéﬁgéﬁkgggﬁﬁﬁblﬁﬁﬁpﬁ¥PEon of di pepti dyl

pept i d&sdiuin\hydrids/(1@ 2a6% n ¢il; 28N maphremrimtewidobegee (4 x 100 mL),
flushell S8 'anleHus Qﬁ%@é@'shébe@&d%bﬂ%d&e%u%ﬁnmﬁe {ﬁgo RA") ak@then treated with

patie Pgag¥ lgh%} day which can be a nknlstereg 251
nitvorfes (Rl 81 MHRAIEI I G BUR B RO SPABEY ot OB g or 25 hours,
cooled te VWAL andl tHen reatadwith aBoliitidoroofgihenp 22&%&1ﬂybtogexpente d2/8 g, 90.0 mmol) in
NN.dﬂmﬁyugﬁﬁJrﬁa@alsy na_tawsr aopeﬁoa er @mu,tusl Qﬁae RO rgﬁcliurga'xg s koptat the
A suitab S%%F ﬁ%ﬁg g g to 250 n% %I Th

same (5P R S0 U HCoTDR g OO PO A s . The
mixtuteovas Povrgd ingp jge (400ay withhicoh. hyctrmlﬂorrmgie@ﬁ imd.) dBscageequa ynixture was
extracR8 vyl feebitd(3 0259 thiD). ThOEonbiddd organic layers were washed with brine (40 mL),

dried over anhydrous sodium sulfate, filtered, and evaporated under reduced pressure. The crude product

was dissolved in ether — hexane (1:1, 240 mL) and water (200 mL). The organic layer was separated, and
the crystals which formed upon standing and cooling in the freezer were recovered by filiration and dried
to yield 2-nitro-1-(2,4,5-trifluorophenyl)ethanone as an off-white solid.

3-Methylene-5-nitro-6-(2.4.5-trifluorophenyl)-3.4-dihydro-2H-
A mixture of 3-chloro-2-(chloromethyl)prop-1-ene (1.0 g, 8 mmol) and sodium iodide

Step C:

(6.6 g, 44 mmol) in acetone (60 mL) was stirred at room temperature for 20 hours, evaporated under

reduced pressure and dissolved in dichloromethane (150 mL) and water (50 mL). The organic layer was

-30-



10

15

20

25

30

35

50 ny/ kg per day. For oral adm nistration, the
conpositions are preferably provided in the form of
wo airate4tontaining 1.0 to 1000 ng of the actiRET/US2007/007434

ingredient, particularly 1.0, 5.0, 10.0, 15.0. 20.0,

25.0, 50.0, 75.0, 100.0, 150.0, 200.0, 250.0, 300.0,
400. 0, 500.0, 600.0, 750.0, 800.0, 900.0, and 1000.0

ng of the active ingredient for the synptonmatic

adj ustment of the dosage to the patient to be treated.

dried o‘}g? So&&ﬁ@&%é’ 3’111@?&4 ah8 e%@aﬂa'd&& §feﬁ¥j3-ﬁ)@o@ (E&Ehﬁﬂx@])%pl-é@ as a reddish

r ef er abl once

oil (249\8k Mﬁe&prqule&ylwl@% G Srmette Aol SE2 e b
trifluor ﬁmﬂtwam @10ghy pedrhel) @l N Velimetbyifamemidst(Berl) and 3-iodo-2-

(1odomgtk1% qa}'ﬁ}g- £ne glgwhmg% 'Ber X @Y&Qﬁhé’ PlE WK ﬁg:ﬁ&f at'6@“@ %r' 24 hours,

satIstactory results

evaporabt midredfishychrhmaiogipaisBitage Henmr& BYfteT (R ighargtent 0-30%

dmmor%gthi’ﬂiﬁh Re2h8) 8YicM 3-2nctldidny-5dasag42 afs-tiflastopimyl)-30i-dihgiro-2H-pyran.
to about 100 ng per kil ogram of ani mal body wei ght,

preferably glven as a S|ngle dai ly dose or in d|V|ded
Step Ddoses (R3S g G522 A.5-#rifluorophens Hetrahy

f Or m ok s&ﬁﬁ&n J)iaf ﬂl@th?ﬁﬂé@nﬁm 8- W,Sﬂﬂlorﬁﬂlbhyl) Bt@&l&gﬂro 2H-pyran

f rom ahout IS8 I r
(798 mgeypt| ) o BT @ <1k o o ARl 7 SGhioG A e il et 1
and sodivnborohydridet (42@umgdbl. | pmvbsendvihe tea@@nemawwsrw@dff@r&% minutes at room
tempexﬂ?éci}&u trhe redBi dnQnid R vasdBltn §lbnchER | Ib§ dd@ﬁ@@%daﬁ@h BERydiGSldRR acid (6 mL,

ed to rov r S
2w e b ol s S Bl A7 Ui DR combives
filtratelveug edaslmdducﬁqemnwyh edturdisd ag@oﬁmodmblqu@na@qﬂogmon and brme, dried

over art Ehloﬁgl LodfRY siifatey akd &4 @:Qféd Wirhd reSl@R81NEnRER 61N (@2Wﬂg)lv€htsyhssolved in

factors. i ncl udin A C
e SR o BBl BB IR s e
was stigded &@t108 minftes dngtthencrapsiamel] totalsepanagery fhwd) consdiging ¢ cthyl acetate (100 mL)
and ll\gl?d%cﬁiong Qaht(gb mi? XFhe %é:%&nc 1ARAG SRk hEA Wﬁh@fme and the aqueous layer

trati on,rh ate of_ excretion, %fl fg I‘I%&%f 0 d sulfate
extraciefh with e 3qelpts; e fembiaed STEIRGIAYE YRS ISFS AV AN IS ‘h 3gp ’
ﬁlterewﬂmeavg@rﬁgd tohaeld pyrudSpniduettvidclnessouidied by flpshegbaamiategraphy (silica, 8-
10% e le &n%g%grﬁgﬁelg ;ra%ﬁﬁ n&&lﬁﬁ’e‘?}@ I3 rht%/ 8l Qﬁ i g%ﬁﬁ&obﬂeh%frﬁfy&%QH-pyran A

enmes and_Exa

portiomaf B PHIGCHAES FENTRTERANY dpy RELG @H@f%l 8§Pa9 St TpgrggY! alcobol in
heptan@f ©0Gfdld g skﬂvep-hmﬁ@whﬁmokﬁnm 3.$)-S-methglehe-dmitas2-(2,4,5-
mﬂuomﬁhgnﬁ,pge%g)ddrygge‘g R eThe compounds of the present

'on can pared frominternedi ates such as
t hose of fornula I and HI u3|ng standard reductlve
Step Rn nat i(px . £ ghtetihl 2

where A, awH rSudy &n?e% sd&%h@&ﬂoﬁ@@ga-ﬁﬂéﬂﬁlénés%luo-z (2,4,5-

sui tabl'e ni Trogen ctlgg g as 9 mmol) in
mﬂuor@hsrwateasazdgi»ﬁ%hw L FpRilape S sRyer L yE &
ethand®-(7 Inugrvefsyihmdmkgdcmtwmybld (EAod), 14 Fiweol). After one hour, the mixture was
treated with ether (100 mL) and aqueous sodium hydroxide solution (2.5N, 40 mL). The organic layer
was washed with saturated brine, dried over anhydrous sodium sulfate and evaporated to yield (2R,3.5)-5-

methylene-2-(2,4,5-trifluorophenyl)tetrahydro-2 H-pyran-3-amine which was used in the next step
without further purification.

Step F: tert-Butyl [(2R.35)-5-methylene-2-(2.4.5-trifluorophenyl)tetrahydro-2H-pyran-3-
yljcarbamate
To a solution of (2R,3S)-5-methylene-2-(2,4,5-trifluorophenyl)tetrahydro-2H-pyran-3-
amine (177 mg, 0.73 mmole) in dichloromethane (5 mL) was added di-terr-butyl dicarbonate (239 mg,
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preparation of these internediates is described in the
follow ng Schenes. SCHEME 1 4 (BoC) 20 Internedi ates of
wo e0omke43 | are known in the literature ot nmayP@BEUS2007/007434

conveniently prepared by a variety of nethods famliar

to those skilled in the art. One common route is
illustrated in Schene 1. Substituted benzoyl halide 1

is treated with phenol in the presence of a base such

as N, Ndi i sopropyl ethylam ne to formthe ester

1.1 mxxulfﬁutd%@{r]nﬂ&e %tu%& f&r& %o@x@. 'apx&ﬂgﬁ e%t%pe f’la-ng r;Q)lutxc;n was evaporated under

onet hane usin I Ves

reducedPrasgiEe g ee fsrt-w&g &2ﬁa%fﬂwﬁem9thy1@rfe2 4.piniBeasprheryl)teteahydro-2 H-pyran-
3-ylJcd¥BaniBEIs DyhikORGH 10Gashsde hyrbendxt stepmtithoit iARIBLREAE0A.N
the presence of a base and oxidizing the resulting
ni troal cohol b MAthan OX|d|2|ng agent such as Jones
Step G eagent eri-Bat A y xvethiyDi2-(2.4,5-trifluorophenyhietrahydro-

3~i odoz’}?n(‘)rgdgqﬁgg;yg,ﬁa@g op I ene g| ves the pyr an 4,

:leﬂoﬁgr IT%%%W%S% %gteﬁtatgx@}l E@%ﬁ%ﬁ -met rlegxlg}Ingz 4, Se m%orophenyl)tetrahydro—21-1—
pyran-B-yfeatbamab (209 ahg P59 4urddlyindere-bitybaieofoDBUNL), prauriedd salf) laed water (1.5
mL) whi 8¥d Qéﬂnﬁﬂa t@txoxﬂf@(ﬁﬁ@ﬁh % s&ﬁtuﬁh m'I‘BY b1 zﬁ&ﬁlﬁf @toﬁg mmol). The

at this a vari et nmet hods known to
resulf@kinmﬁga Waﬁ S‘“?"Ff‘éi %F‘f"m W?éﬁ‘f f 1 minyles apaé*&ﬁérﬁétewyh @’é
methymespholiee MaoxiddRPZmgs 0.A9) menot)vind atirredbfou o daheAfter two days, the reaction
mixtur'd 'vJaE Qeﬁyp%ith L&’Je@gs Q)\ﬂ{@pblg’kﬂﬁfe%olhggrp (5r Iﬁﬂ uf@)d) fg?lg\g?ﬂ aﬁer 10 min by ethyl

X s Ing zin I d, such
acetatey g?ﬁ °rga?1‘8 yﬁ’éw?se‘giﬁ%?(?l%ceéﬂf’ﬂ% WGth &INOITYQW@(?“C fgjf and saturated aqueous
sodiung kiampb@ate sdutionsdriB@Gveeanhydrbuswedivhysul fheafilnaed andieviiporated to yield tert-

butyl [‘E'iR %s%rst R s @8&&%@&%?2@49'rﬁﬁrcﬁo?ﬂeﬁgﬁ{ene oHr éyran%—

osmumte and oxXli
yllcaﬂ?aa'fafﬁswhlﬁléwaff ¥ied fihihe Rext st5A “ﬁ‘?‘%‘&tfﬁ%}l‘f? pwflwtlg@d i um
peri odate gives internedi ate pyranone Ha. SCHEME 2
Step q nter m:l‘gjt QL QIQ 3Pk rgkl‘L Q-CHLS z11[1ﬁuclﬁ'glgl-x\’e\!gvl')tlgtrgl‘nl‘ﬁro—2.71?'-1:uvran--3-yl]carbama’te

iteratU g %@re parea oy
vari et yogfsohsien gtiker ‘1‘%”“25@5? 6 hb’ §lé'55(kY4rP’éﬁﬂeiﬂWDt3n@ 4,5-
trifluoBdphenyeetrab TR A -fy@at- B yi| @riRhRpa2e3 mg, 0.59 mmol) in tetahydrofuran (4 mL) was

addedégsﬂ[xﬁl&{ gt{ sgg%r;%ggg%%gl cl:-rfgé6}6?m1§ol nol(?g%& e mlxture stirred for
3 hourgyy g @@&eraacwmt@ﬁ%ﬂ a9l Pl sﬂasb el@ﬁma@gtanby @w@p,rgradlent 5-20%
ethyl aaﬁmﬁld tHlGrofé A BDYiEM ﬁ&’(ﬂ-ﬁw} [(ZR, 33)@@@@11(1&41ﬁ-uaml;omﬂhem@)ﬁ&%hydm-zﬂ-
upon treatnent an eating wt

pyran'gﬁ-ﬁa?rﬁ;er?% '_%}rnfre\gérﬁhge di met hyl acetal (DWVF-DMA) gives

1J.. The deS| red internediate | Ea may then be readily

obt ai ned by heating a s&VTERMEDIATEZR \ji t h hydrazi ne VI

in a suitable solvent such as ethanol optionally in

t he presence of a base sugh as

NHBoc

F O o

tert-Butyl [(2R,35)-5-0x0-2-(2,5-difluorophenyl)tetrahydro-2 H-pyran-3-vl]carbamate
Step A: 1-(2.5-Difluorophenyl)-2-nitroethanol

To sodium hydroxide (1N, 3L) and methanol (1500 mL) at 5 °C was added a solution of
2,5-difluorobenzaldehyde (350 g, 2.46 mol) and nitromethane (157 mL, 2.9 mol) in methanol (350 mL)

dropwise over a period of 1 h. The reaction mixture was then neutralized with glacial acetic acid (165

mL). Aqueous workup gave the desired nitroalcohol.
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sodi um et hoxi de foll owed by renoval of the protecting
group with acid.SCHEME 3 Il Il IV (1) As illustrated
w0 noSaken®e 3 the conpounds of the present inveP€T/082007/007434

structural formula (1) nmay be prepared by reductive

am nation of Internediate Il in the presence of

I ntermedi ate EU using reagents such as sodi um

cyanobor ohydri de, decaborane, or sodi um

tri acet oxyborohydride in solvents such as

di chl or onet hane, tetrahydrofuran, or nmethanol to

provide Interngediate |V. The reaction is conducted
Step Biopt i o =& thamong | ewi s acid such as

ti t ani ARvlebn efibdseMatiin priotlingan(l 2fe} intdichlopetbpeX6Uoml) was added
toa solutxo%c;f%ﬁecr‘il{rgﬁcclm)/m% i S*Pe‘f) A ﬁg‘i é)ta@'i@ 5’3 BVer @‘%@1‘1&901@0 n@f) Stirring was

as acetic acl cases, |Internediat

continugd for 3eh, ands e feacgq}brﬁlxg.ge gasht}aalix B‘?}’r’i?%?l}t% a Juxyrepf socle um t'lcarbonate (300
g) and {ddiveinfysamaetisse gl \dat&ﬁ(B {L). Thelddsired predect &as esracted mgth methyl s-butyl

ether (VIBEY gipﬁo;‘(}’fzgf‘%%ig‘s %Herewa% n{angzea‘i‘%&?\!vitﬂ MY I (2N, 1.5 L) and extracted with MTBE

reacti
(3 L). Presowbined gregnio quetsswemérppdr%'wéudwsf lﬁagIF%}Pmék‘é%lﬁétmd evaporated

and thetrééxédelwars%ﬁﬁtad By belatofrapit (BifiBOd] Clist@vagedicilblometihaie:) to yield the
he case of Boc, or palladi umon-carbon and
dame%ﬂﬁﬁ*f "gas in the case of Cbz to gi ve the desired
amne |. The product is purified, if necessary, by

step C! €CT' Yy St abdolZ AbdddbthiYptdpUl-gdel ON, preparative thin | ayer

chronato h f.l.as
such aé rakx?ﬁ éf 38?%?"8%‘%{;&)0 glﬁt[g 3'%8? - -er%rtl %A %ﬁﬁn&)ezlnd sodium todide
(6.6 g, @6 npou)idScetbrae (60.md-) yas ptirradcht mpmw«zerﬁa»ye 19829 Boivapaspiedygnder reduced
pressutedfd §i§lﬁ&ﬁa‘%@we€ﬁ dReBlofomdtiin® Q150 nﬁ]@%& wakg (F0 90} Cihelorgahic layer was
e

dried og%r}?@ ﬁ%ﬁj@ €y lt %?fgq?!ﬁ%édf“l 3. r 6ordo;bxéoc?(1n%9%p§rop- -ene as a reddish

oil. mani pul ati on of substituents on Ar or V. These
mani pul ations may include, but are not limted to,
reduction, oxid CYLs
ydr ol yeYlethylenes-nitc T4 18 Ot hose
skill edv, N-ﬂutdpeopatethylalnnnrs@ﬁénﬁases add@‘é ttml @kélah(mfof 2-nitro-1-(2,5-

diﬂuor%gll;e[}xéf&agan y& (§2h7e% fa01 ﬁQxQ)'l)rlQ N R @ﬁﬁét@?fo&ﬁmﬁﬂ@ $1000 YaI ) Qnd 3-1od0-2-

aci | e reactlon or, to
oo o i ) S R St 80 £ I
purified &y ch@inatdgeaphy (/s@lmalgeh graidight 0~ #Eh@rcﬁrutttha}neumu%cragq) doyield 3-methylene-
5-nitro- é‘ﬁzéﬁaﬁ?& aS&ﬁrl)@@-dﬂm’lerH%]f@Hﬁ/e only and shoul d not be

trued I'mting the i'nvention in any
way. IIVTERNEDIATE 1 fer/ Butyl

Step B C2Jg. 2.3 3.1 2.5 brohpd trahydro-2AH-pyran
ytetr ah}’ﬂ% QOrZA_&uHX (v@@mgdeyﬂy] f@ﬁ&bﬁg@te%axga aRtdd dBREBM in Intermediate 1,
2.4.5-tri1fluorobenzoate
Step D.
Step F: (2R.35)-5-Methylene-2-(2.5-difluorophenyl)tetrahydro-2H-pyran-3-amine
This compound was made by following the same method described in Intermediate 1,
Step E.
Step G: tert-Butyl [(2R.35)-5-methylene-2-(2.5-difluorophenyl)tetrahydro-2H-pyran-3-
yllcarbamate
This compound was made by following the same method described in Intermediate 1,
Step F.
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A solution of phenol (13.3 g, 141 ntunol) in dry
di chl oronet hane (370 nL) was cooled in ice bath and

wo e@atiad4si t h JV, -diisopropyl et hyl am ne (34 nmeCT/LISBI07/007434
nmol ) foll owed by dropw se addition of
2,4,5-trifluorobenzoyl chloride (259, 129 nmmol) over a
period of 15 mnutes. The ice bath was renoved,
stirring was continued for two hours at room
tenperature and the solution was then transferred to a

separ aL 9 B al RG-S UL IR Bk iR E5-(NE-Ji WREpBEhy ) tetrahydro-
gﬁaﬂiucc eftyed ydrochloric acid so utloh 2N, 0

m), s 1 sodi um bi car bonat e sol ution

(150 s c@nsbuld iwae madSBy follpwingthemonsthainieyatibed i1 Intermediate 1,
sodium sul fate, filtered, evaporated and the resulting

5olid product was purified on silica in portions by

el uting successively with hexane, and then O- 5@6ether

Step I:I N hexapeniith [ rRISHS- @{U-Z {25 8iifladro lﬁén Netah an-3-yljcarbamate

2 4,5-1rifluoroben
21 Ni t r §O P SQWIHOTO er? 21?8 ngqr %Q}Y gﬁ({é&% 5}‘/ N 5;
mﬂuoﬂaphhnyﬂeué}MchZH@mﬂqy]Bqatbang'x1 }n Walkanpql ﬁgqum at f °C was added

pyndnl&?)f q C?(aﬂd Yead %ame}ate {1 201 ysd) e Ahdeh ftioa My Ak OwtSs dtirded G@e20 min. Aqueous
SUS, 1N

m de o
worc A e LB S T A DRt -7
ethyl acasw,{hemmte) mi yieldrer-ats] [€2R.39edonet2-Qobifiverspbendiptahydsy- ZH-Pym
led to O OC and then treated with a
ﬁkmﬂ%nﬁﬁﬁggﬁﬁ%?&gﬁenyl 2,4,5-trifluorobenzoate (22.8 g,

90.0 nmol ) in N Ml met h%%F@ﬂngngO nm.) over a

period of two hours. The xture was kept at
the same tenperature overnight and stirring continued
for an additional hour atNHo tenperature. The

m xture was poured into i NB) W th cone
hydrochl oric acid (48 nli). ueous m xture was
extracted wth ethyl acetate 250 nlL). The

conmbi ned organic |ayers were washed with brine (40

m.), dried over anhydrous sodlun1sulfate flltered
Step Aand evaghBa BA) : nethylenel4 3 —carboxylate

producty m&loﬁlo?wl-m%hhs-8x<>9maid1nei-hea§amej14ta(41> 2, 2n@mﬁﬂo)) was treated
er,
i SRS i 30y 0 A B2 PRI G coica
evaporaed] uindey reducedhprefstseand rthwmtétmgectrmge selif wge ﬁrqaltqdr\ﬁfh hgpane (200 mL) and
coole@ﬂ%@(el‘r%éraﬁ& o)ﬂzﬁlxéj weekend. The resulting brownish-yellow solid was collected by
%g t%lf|u0{ aﬁgg%xkggpanone as an

ﬁlﬁat@?fdﬂﬁﬂla?‘éu I“f%l'en SpPEIhg: PEREE i tro-6-(2 A

5-trifluorophenvD 3. 4-di hydr o- 2H—pyran A m xture of

Step B~ Chl 07101 25 1eHLIVIRSBREBII) PEBRrdzolene (1.0 g, 8 mmol)

and sodj um I odi
tae STk ST it et TP B R B heanstone -
oxopyerstipine-d teexbonylate (19-2g)de dthpad §40mE) werdhegied §b§§,"é"dml arfealed tube for 4 h.

SoIvegﬂ Wi r%@x%@tuh@ﬂ @ec(u%&:ppr@%s).lream tﬂ@ﬁe@xﬁue{ B8k tityrated Reth dichloromethane (160

mL) agﬁ g%gwﬁ%}eéi %H)ﬁs S%? ré:F\a Vgesroh was Hper%hl l fI’ﬁ“ Fl'trate VLJS%B&@ntrated and the
resultBigisolikbwas tfilvoatedagaindndditsped, Tap gomkinegd solids|ivens treated with 4N hydrochloric
acid (250 mL) in methanol and stirred for 6 h. The reaction mixture was concentrated and dried. The

resulting solid was treated again for 6 h with 4N hydrochloric acid (250 mL) in methanol. After

Step G

concentration and drying, the resulting hydrochloride salt was treated with ammonia in methanol (2N,
300 mlL) and ammonium hydroxide solution in water (28%, 30 mL) and concentrated to dryness. The
solid obtained was treated with methanol (70 mL) and water (S mL) and purified in three batches on
Biotage Horizon® system (silica, gradient 5-17% methanol containing 10% concentrated ammonium
hydroxide in ethy] acetate) to yield 1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazole.
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oil (2.45 g). N N-diisopropylethylatnine (0.20 nL) was
added to a solution of 2-nitro-1-(2,4,5-

wao eo7itzondphenyl ) et hanone ( 110 ng, 0.5 mmol ) POT/US2007/007434
N, N- di net hyl formam de (3 nL) and 3-i odo- 2-
(i odonet hyl ) prop-1-ene (170 ng, 0.55 mmol) and the
m xture was heated at 60 OC for 2.5 hours, evaporated
and purified by chronmat ography on a Bi otage Hori zon(r)
system (silica, gradient 0-30% dichloronethane in

'H NMge(rérngﬁﬁq éneggﬁzl%t‘}%‘l%i ?H)’739(S lH)f | uor ophenyl) - 3, 4-di hy

dro-2 -pyran. Step D

f2J?. 3"-5- Met hyl ene- 3- nNtreRMEDIATE. .-t ri f |l uor ophenyl ')
tetrahydro-2 H pyran To a sol ution of

3- et hyl ene- 5-ni tro- 6- (MHA\S- trlgjll_rorophenyl)-3,4-di hy
dro-2 Hpyran (798 ng, R.94 3n chl orof orm (42
nm.) and i sopropyl alcoh L) was added silica
gel (5.1 g), and sodi um bor ride (420 ng, 11.1
mol ), and the reaction m xture stirred for 30 m nutes

—Methel L4g%-tetr hn'g%%%tr I%4 ;ﬁ [~ {Qéact ion m xture was then

adar t1on of h drochl oric acid (6
__@LA.HL, ZI\QML‘&@J ) p1agole esi due was

washe dA\&bl‘izhoxebﬂlﬁéthﬁ G@ﬁl@iﬂﬁe (olﬂ%nj@m (12994 [aiethy@anino)methylene]-1-

s.ne
o S A R A by P Ay . s
was rerowned undryeliugekpresserieand theiresidus, was Hr Beigsor Bioige HpRgon® system (silica,
5%, mefh8Sd1}ol BB Eort B eite AHMmMdna? hiid pxiners4. sosiictiotelethine) to yield 1-methyl-5-

trityl-1 465;55 E@%@v o|f 3’%3 °J;{ %’%k’.r}r‘%’}zﬂ]%ggc- 7-ene (DBU, 40 nlL) was

added. The sol ution was stirred for 105 nmi nut es and
step BL hen t {.ansk@1 (516 tc@raBy G ORI DAY AR cont ai ni ng

O S A SR B g

above wmtﬁsl ibhyBY hysixocbleric aeidyl ) et gt 1 ébettareecnonn@xmre was concentrated.

The re&&{gf%lf:{é%qn?&??ﬂd ﬁxok:ig)! ﬁon%@ o B rgrﬂiﬂ'hy 1lg-001%, r&@EhinbNdontaining
fate |

or ate d
10% cqpF A PR BHNY FIAGR T Panen R e s &
tetrahyipirircla(3, Leelptr@%letLlﬁ‘eMsl 134RdiErie) to yield
z'rr-5-nethylene-3-nitro-2-(2,4,5

triflug ohen te dr H .. A portion

thi's pRBaERmEhigpREc Bosh PR PR Epe T ety flloving te
methodsldesctibed b mzeantemyddiatd 40hol in heptane) to yield the

sl ower - novi ng enanti oner,

(2/7?,35)-5-net hyl ene-3-nitrQ-2-(2, 4, 5-

trifluorophenyl)tetrahy dr%—gp’;ran . Step E

f2i?2.352-5-Methylene-2-f2.4. 5-trifluororhenv

t et r ahy dp@rermBpigE 31 aM NerRGcRUREJO! Olusmmim-@ﬂ

suspengiomnm of (21 ?7T3S)-5- met hyl eERe-3-ni {r o- Zl&él

trifluprophenyl)tetrahydro-2 H py (200 ny, 73

nmol ) and zi ncs powder | (561 ; 59 mmoll) in ethanol

(7 nl){was added 6N hydr ot orlc, id (2.3 m, 14

mmol ) . FAfter—onre—hour—the—-pioddfe
) éfo 192.0
N
6 \
HN@LN
INTERMEDIATE 7
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treated with ether (100 nlL) and aqueous sodi um
hydr oxi de solution (2.5N, 40 nL). The organic | ayer
wowmashed with saturated brine, dried over aPOIyURZINT007434
sodi um sul fate and evaporated to yield (2R, 3S)-5-
met hyl ene-2-(2,4,5-trifluorophenyl)tetrahydro-2
- pyran-3-am ne which was used in the next step w thout
further purification. Step F. tert-Butyl
r(2Jg, 35°-5-net hyl ene-2-(2,4,5-trifluorophenyl)tetrahv
dro-2 -pyran-3- yl]carbamata To a solution of
(2J?,35)-5-nethy|ene-2-(2mﬂ | uor ophenyl )tetrahyd
ro-2if-pyran-3- amne (17 d\I nmol e) in
di chl oronet hane (5 nL) was a hﬂl-ferf but yl
di carbonate (239 ng, 1.1 tnnol)/ and the m xture stirred
for 2.5 hours at roomtenpeHaCure. The sol ution was
evapor at ed under reduced pressure to give tert-bv vyl
R
3-Methya] 4.0 i) ?', fluorophenyl)tetrahydro 2
Step AH- pyr are ; idi bt d. |t was used

{ n : hg Tte%t)luat)@ QfMttﬂﬁ b-o&wﬁmam@utdafuoczﬁtaieqm n%ﬁﬁ td@ahydrofuran
er U

(20 mLy) 218G %mdgﬁcﬁgmq @E@gﬂv{,ﬁ%}’yﬁ?ﬂ%r IR oY B teSahydrofuran). The

reactionyhiktoee wasrstitred Tar 16 Is dhenttieatad vith/aestic-aplydride (§.21 mL) and stirred at room
tempemé’aﬁ) for 20 R Ve @&c?m( Aixfurowhé apfeha%%ghﬁmbsmé LRI o2 water and

r.an- mat e no|
conce é uBg]e(r)ylaXLaJn?: %l’ﬁ lzaélCﬁé_S}guea%%ﬂ aﬁeéatf éSOfEs\, egﬂ&a%eélraqueous sodium
bicarb¢nbteSohdtipn B mbdleréll aw eqralivnliret oioxaterewdr® added 3ThrlaqodouR 1ayeH was

separaé@l é&;dl@éh Bﬁa?&ﬁltadhh%ﬂ bt lt%{dﬁ?:gﬁhc agilglg% ok ?re@h )E)rctgigut&r@ eW]'ch ethyl acetate (75

resu tant m xt ur r
mL). THE OFESRGHBET HAUEREH S BEPG AN 2P RFSEFYS AUTHR GYfa Altered and
evaporaiei kalgeld Y@sing], prédud Owhininvhs @ad irsthe nexa dtep orithbuidhualay purification.
After two days, the reaction mxture was treated with
aqueous sodlun1b|sulf|te sol utjon (5 m., 2. ON)
Step Bt | | owéd=-Brivhi-methyld o-dibydegparrplobhderlpwrazoleya £l 3
| ayer whai swsb&sc&oﬁdmceesbs lesseﬂltgallwfdsllwaﬁg thy (iheﬂﬁ)l’dldes'chbed to make the
aqueous sodi um bi car bonat e
pmducggljoﬁ'tl?f%ﬁn (g&rtggzétggér anhydr ous sodi um sul f at e,
filtered and evaporated to yield tertbutyl - -

Step C: hydr oweﬁwwﬂn O5y8Ribrofntdlo[Blauapaphgny Mt et r ahydr o®
H-pyranRy,
Wi t hou? ur &erské%ﬂ&r?_fcfe clgsgrﬁt% f%é P]l t"%ﬁt‘?ﬁ% eriBbFB make the

produgt froprintgrmediaje ax%teme 204M§ 124 ?KMcré ophenyl ' )t et t ahvdr o-
2H pyran- 3-yl 1carbamate To a solution of tert-buty\

[(2 , 35)-5-hydroxy-5-(hydg 1)-2-(2,4,5-
tr|fIuorophenyl)tetrahydr £€¥an 3-yl ] carbamat e
(223 nmg, 0.59 mml) i tetrahydrofuran (4 nL) was
added a sol ution_of sjodi um periodate (143 ng, 0.67

nmol ) in water (E andeQe m xture stirred for
.2HCI

s
v
‘e

2H-pyran-3-amine, dihydrochloride salt
Step A: terr-Butyl [(2R.3.5.5R)-5-(1-methyl-4.6-dihydropyrrolo[3.4-clpyrazol-5(LEN-y)-2-(2.4.5~

trifluorophenyDtetrahydro-2 H-pyran-3-vl carbamate
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3 hours. The m xture was concentrated and purified by

flash chromatography (silica, gradient 5-20% et hyl
wae®raza4i n chloroforn) to yield -butyl [(2i ,BS)US2007/007434

-5-0x0-2-(2,4,5-tri fl wuorophenyl)tetrahydro-2Hpyran-

3-yl]carbamate as white solid. | NTERVED ATE 2 - Butyl

r(2R 3- S*-5-0x0-2-(2.5-di fluorophenyl)tetrahvdro-2H py

ran-3-yl | carbamate Step A

| -(2,5-Di fluorophenyl)-2-nitroethanol To sodi um

hydr OX "ﬂ)ea difdd s&hﬁloﬁgﬁnm&’i’QQH .‘(O]rﬁgg)l mﬁ&l) récglgtermedlate 4 (29 mg,

| Tl b
o555 o o Oyt vy Qe P e 12
stlrrech@t hﬁah] g:id {vap@ratetl indir opinesiprassae. Theprodae (’Df.,C lesb-moﬂ-ﬂ@dxastereoxsomer)

was phrPRIby PRepaatildfien lr%?ér Mtﬁﬁk&?lﬁ%@j mW{hanc{l félgri-olngzgmane to give

i acid (165 ave
tert by AT MO g?féwléﬁ sibygropyseolols ezlm@nowmwbpaa@m
triflucedihemd)narably 626t yoin-B] Lpssmba L tivS peysi adiviape (125 g)
i n dichloronethane (600 nL) was added to a solutlon of
the nitroal cohol nade |n Steo A (46. 3 g) at 10 OC over
Step By per i §2R.38.5B8p5]-Methy) 3 ictoyeedoE-5(1 HFRYP-2-(2.4.5-

and t hmﬂlﬁﬁﬁﬂheﬁﬂ)tﬂﬂréﬁvﬂf ﬂ@ﬁaﬁh%&lwﬁﬂo&m&ee}alt

m xt ur on

i hIXOS ulq?rppu@? ggg %gSf 9 %P'F-? é%q')ydlg(zPHEO 8@3‘? F]@HrazoLS(lH)-yl)-Z -(2.4,5-

UOHPHERYDE tﬂﬁ}axdr@%ffrmqrwywam@mmm Step Buted dissblved i dMbBHon of hydrogen
chlorideX(1lp\L, 3WE etgLRRHR) bAY SapWad aﬁéﬁt%'h' t3 fild’{zm 335 Q?Nethyu 6-
I R
dihydrgghlerideesaltf { m&sowapo@m QARG THTER® (e SHYFSH@SH); 7.34-7.27(m, 1H);
4.91-4p30(h,fAED4. PS(ACTH,QPR0 DIGY; aphy. c(z%' 119243814, 468 U0, 2 12t 11); 3.92 (1,

d Q t e d ni rokef
1m, 3 Sy BSSTTL 980} o, Mool Sl DS T ML 5ol B hD Sy s 2246, 15,
—12§zbEpdﬂ§3§a {tBshenmet hyl ) prop-1-ene (1.0 g, 8 mmol)

and sodiumiodide (6.6 g, 44 mmol) in acetone (60 ni)

was stirred at roomtenpe re for 20 h, evaporated

under reduced pressure angg%iﬁﬂﬂigoned bet ween

di chl or onet hane ( 15% nm.) and water (50 nlL). The

organic layer was drijed over sodium sul fate, filtered

and evaporated tio eNg ﬁg@ 2- (|odonethyl)

rrop-1-ene asare |I t e

3-N@thy|ene 5-nitroxQ Iuoroé%enyl) 3, 4-di hvdro

-2J :f-pyran L N-diidopropyl etthyl am ne (184 nL) was
added to a sol ution & 2-Gi 5-

o

(2R.35.5R)-5-(1-Methyl-4,6-dihydropyrrolo[3.4-clpyrazol-5( 1LEN-y1)-2( 2.4.5-trifluorophenyDtetrahydro-
2H-pyran-3-amine, dihydrochloride salt

This compound was prepared in a similar manner as Example 1, Step B, but using tert-
butyl [(2R,3S5,5R)-5-(1-methyl-4,6-dihydropyrrolo[3 s4-c]pyrazol-5(1 H)-y1)-2-(2,4,5-
trifluorophenyl)tetrahydro-2H-pyran-3-yl carbamate obtained as the TLC more-mobile diastereoisomer
from Step A of Example 1. IH NMR (500 MHz, CDsOD): & 8.14-8.05 (m, 1H); 7.41(s, 1H); 7.31-
7.24(m, 1H); 4.96-4.82(m, 4H); 4.52(d, 1H, J =16 Hz); 4.20(s, 1H); 4.14-4.04(m, 2H); 3.90(s, 3H); 3.33-
3.28 (m, 1H); 2.83(d, 1H, J = 16Hz); 2.41(t, 1H, J = 16 Hz); LC-MS 353.17 +1).
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di f | uor ophenyl ) et hanone (92.7 g, 461 nmmol) in
N, N- di net hyl f or mam de (1000 ni) and 3-i odo- 2-
w¢ c@donashyl ) rrop-1-ene (156 g 507 mmol ). TheP@T/KB200T007434
was heated at 60 OC for 2 h, evaporated and purified
by chromat ography (silica gel, gradient 0-30%
di chl oronet hane i n hexane) to yield 3-nethyl ene-
5-nitro-6-(2,5-difluo tophenyl)-3, 4-di hydro-2/f-pyran.
Step E
(2i?,3.9)-5- Mt hyl ene- 3- it L pReR2, 5- di fl uor ophenyl ')t
etrahvdro-2//-pyran This conpound was nmade by
foll owi ng the sane rretlJ]od described in Internediate 1,
Step D. Step F :
(237, 3-Sr) - 5- Met hyl epe
0-2 H pyran-3-am ne
foll owi ng the sanme ng
Step E. Step G tert- utyI
. Sh-S-net hyl ener-~. S di fl U8 prdxet r ahvdr o?
-pyran-Syl] car barmte Thi s conpoynd NHrade by
follow ng the same nmethod describe |pN nternmedi ate 1,
Step F.Step H /ert-Butyl r
. a- S hvdr oxy- S-f hvdr oxynet hvD*- Q S-di f | uor ophenvntetr
: - i Y 0GRS b2ABLehvh ummrmaaedraaea%(mﬁﬁ) tetrahydro-
net hod descri bed 1 n I'nterned at
: ¥ ~Sgert - Butyl ( . -S—oxo-f -di f
Step A uor oph;emBﬁtﬁt[c@w;Hm’ﬁ (Bl phye b S riiye :
sol uti
, 35) - 5= y 2, 5- .
trifl uérsew@hgfﬂ 151&6@?%%1&1(6032&4 ghPAD qud otermedale (@61 &, 23.94
mmol) (n]qﬁetﬁar@)) (138 niIBtvWid Bdred b0 80 i) arfill théh Bfatedadthaitdedrane (674 mg, 5.53

mmol). p'glécz(n} e gvas Eimmfl)ovgm hk anaddevégm%%t?@g%\teﬁeﬁ?% uil‘eesgtgg) The;rllggidue was

on m X ure was lrre
purifiedvor Hotigon@ ¢shicatshgressiveetuiion vthaiing periie (5 lel2rébo sthanohoontaining 10%
ammon{{&2 hﬁd&&klﬁé ey a&k&t@(mt,p g1 QWtha(nSl dohfé&unggl-(ﬁ@ Ymeiohiyn hydroxide in

ethyl acaecg% e%?t?xi 1[ole c(:]m%ﬁfolljxgg 83 L flCSf ﬂogkle &1%3%%§co1scﬂner (silica, TLC 6%
methanjell Wmmms 10%Iambanéwb1°a@ﬂmnpb 1HGME. (ﬂWﬁ-’Qt\EBtQﬁESS 18-1.24 (m,
9H), 1.55- %squ 3ri4§thﬁ) 3.06 (m, 1H), 338 (m, 1H), 3.75 (m, 1H), 3.86 (m, 4H) 430 (m,

I'—Idi fl uor ophenyl)tetrahvdr
otind aag) made by
ibed in Internediate 1,

1,4 556 b 5, B3 0, T, 2%k (@egyrrol i dine- -

Step B: (2R.3S.5R)-2-(2.5-Difluorophenyhitetrahydro)-5-(4.6-dihydropyrrolo[3.4-c]pyrazol-
S(LED-y1) tetrahydro-2H-pyran-3-amine, dihydrochloride salt
tert-Butyl [(2R,3S,5R)-2-(2,5-difluorophenyl)-5-(4,6-dihydropyrrolo[3,4-c]pyrazol-
5(1H)-y])-tetrahydro-2H-pyran-3-yl carbamate (5 g) from Step A was dissolved in a solution of

hydrogen chloride (300 mL, 3NV in ethyl acetate) and stirred for 3 h. The solution was evaporated,
redissolved in 200 mL methanol and evaporated again to remove traces of residual hydrogen chloride.
The residue was triturated with ethanol (50 mL) and methanol (4 mL) to afford the title compound. 1H
NMR (500 MHz, CD;OD): § 2.27 (dd, 1H, J = 11.7, 23.6 Hz), 2.90-2.92 (m, 1H), 3.67-3.70 (m, 1H), 3.94
(t, 1H, J = 11HzZ), 4.15-4.19 (m, 1H), 4.54 (m, 1H), 4.72 (br, 4H), 4.78 (4, 1H, J = 10.3 Hz), 7.24 (m, 2H),
7.34 (m, 1H), 7.63 (s, 1H); LC-MS 321.3 (M+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 one of Examples 1-3, 268 mg microcrystalline cellulose, 20 mg of

croscarmellose sodium, and 4 mg of magnesium stearate. The active, microcrystalline cellulose, and
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A solution of tert-b tyl
3-oxopyrrolidine-|-carboxylate (40 g, 216 mmol) was
WO e@atiad4si t h DMF- DVA (267 g, 2241 mmol ) and heex/es20at/007434
105 OC for 40 min. The solution was cool ed and
evapor ated under reduced pressure and the resulting
orange solid was treated with hexane (200 nL) and
cooled in the refrigerator over the weekend. The
resul ting browni sh-yellow solid was col |l ected by
crosce{ﬂnleﬁﬁ@tafe%?nld (? glgstgl ?ln%qnféﬁﬁglséﬁ]en lnﬁ-ch%)étby%atgges\Mntx gearate and pressed into
tablety 4 5. 6-Tetrahvdropyrrol o 3,4-cl pyrazole A sol ution of
hydrazi ne (3 nL) and tert-butyl

(32) - 3- |
0Xopyr r%ﬁ dﬁ;ﬁe h c%nr ag)oeﬁ cgcri%fgl"ﬁuajmiter? Withisfraee fpertain
particylpn empslirendg ereaf;, these endnn theartayid dppretieteftimat varidus adaptations, changes,

modlfﬁahéiﬁniubm&n&ﬁ IR Snd) BERIditiRd BE c&ﬁx?e%%ﬁ& Svot(ﬁﬂ% r&a@?ﬁe_: made without
U

was. tr t r at oro th )
cepertichiy o Pis b e égmvenﬂ?ﬂe LS oSBT 6S5ees other than he
particfilat daspged as et forfh Herqimatmvemwy bo nmémlﬂahedcmchuhm of variations in
rcspoﬁsﬁ%ﬁésrs 'oFﬂme%QallﬂJﬁ}al Yeing Hédtéd"foﬁgr?}doﬁﬂ@ﬂnﬁlcgt%s ulthnttﬁgc% oInQ% of the

nbhneqiﬁﬁ) wer e _treated w.th 41 Vhydrochloric

imven PRty R Tre L RERGT AL AR RS PRSP 1o5ponseR pseTNEd FREEY pAvording o and
depending uperethpparticdacative aingobusdscelictied or whdtkernieselht | ipfe@ent pharmaceutical
camel%ois' ﬂel%&h%@&@ﬂnﬁg%dﬁ ah@ Fnoﬁe Be Mlﬂlsésmon%g{p?oﬁ/@é Q\éﬁ Such expected

é§7 I n et hanol ter concentrati

"a“a“&PW CTERGSS LW FESPItR AT, %‘F%’&HWB‘? fncscrdance it the ebigetsend practices of

the pregenthineembion| H is mtenﬁdhﬂnmfor( Zidt tizGhvenitipn Bedkfmed@Byihd Btope of the claims

which T 6w Xﬁc{jﬁaﬁgbﬁlélhﬂﬁ b'e nnt%;e?erd a(s %5(14111&?59 1&350@%&&.
concentrated to dryness. The so obt al ned was
treated with nmethanol (70 nL) and water (5 nL) and
purified in three batches on Bi otage Horizon(r) system
(silica, gradient 5-17% met hanol containing 10%
concentrat ed anmoni um hydroxide in ethyl acetate) to
yield 1A -tei xahydropyrrolo ~-eJpyrazole.l H NVR (500
MHz, CD30D): d 4.04 <d, 4H), 7.39(s, |H). I NTERVED ATE
4 1-Methyl- 1.4.5.6-tetrahydropyrrolo 3 4-cipg razole
Step At |-Methyl-S-trityl-|
-tetrahvdropyrrol of S*-ci pyrazol e A solution of nethyl
hydrazi ne (0.11 nlL) and
(42) - 4-[ (di net hyl am no) net hyl ene] -1trityl pyrrolidin-
3-one (678 ng) in ethanol (5 nL) was heated at 84 0C
in a sealed tube for 3 h. Solvent was renoved under
reduced pressure and the residue was purified on a
Bi ot age Horizon(r) system (silica, 5% nethanol/0.5%
concentrated anmmoni um hydr oxi de/ 94. 5% di chl or onet hane)
to yield | -nethyl-
trityl-1,4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyrazol e.
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Step B:
1-Methyl -1.4.5.6-tetrahydropyrrol or3, 4-clpyrazole

WO 20ttos 5-trityl -1, 4,5, 6-tetrahydropyrrol of 3pdF/TEYT/607434
zole (670 ng) obtained in Step A above was treated
with AN hydrochloric acid (4 nL). After 1.5 h, the
reaction m xture was concentrated. The residue was
purified on a Biotage Horizon(r) system (silica,
gradi ent 10-19% net hanol contai ni ng 10% concentr at ed

WHABRNCDAMEDWEY oxi de in di chl oronethane) to yield

1-nmethyl -1, 4,5, 6- tetrahydropyrrol o] 3, 4-e] pyrazol e.
LC-Ms 124.1 (MHl ). The tetrahydropyrrol opyrazol es
shown iln TabA eoripawed ef stadmrd $eantalal | y fol | owi ng the
met hods descri bed to nake Internmedi ate 4. TABLE |
| NTERVEDI ATE 73- Met hyl -1, 4.5 NHet rahydr opyrrol e)
[3,4-cipyrazole Step A: hyt-B
3-acetyl - 4-oxopyrrolidine-|Jcarpboxylate To a sol ution
of tert-butyl 3-oxopyrrolidine-lkcarboxylate (370 np)
in tetrahydrofuran (20 nL) at <78 ¥C was added sodi um
bis(trinmethylsilyl)am de (4.18,nL, LOMn
tetrahydrofuran). The reacti ofi“m xture was stirred for
1.5 h, then treated with acetic anhydride (0.21 nl)

5 oraprﬁﬂﬂacs&ﬁoanfgccaﬁtameem heRBeWatde for 20 mn. The
eachn'i ﬁ S quenchednby the dropw se addition
i Afereafeotid Lorean

trated under vacuum To the basic
each nyig gridgprndendbyiy|l, ercet at e (50 nl) and saturated aqueous

eachpsma%@nggbb,gmate solution (30 nL) with an equal
r were added. The aqueous | ayer was

VlsseYe g:ﬂs the $S 15t1
SEpArareds g&’é‘?&f’?ﬁ%ags careful addition of
hydrochl or| c acid to pH 3 and extract e3d wi th ethyl
acetaRea (75 nL). The ggganic |ayer qwashed wi.th R3
rine, dried ovef anhydrous sodgwl | fate Bfllgt\ere

por &ged t desired p Reh wasN
inith t step wilth ur ther i¢ication. St =N .
®f t- 3+ et g - 436- daghvdr oBy? r ol ©OR® O ON N, g
, 4- €] p)NazoI e-5 (1H)- cah‘boxﬁ ate This_Step was R
conduct ed by essentially follow ng t hB net hod R?
descri bed to make the product fromlnternedi ate 2,
StepRéa Step C 3-Megbyl-1.4.5, 6- tetrF%ngdro
g\ryrr lo[3,4-c1 razo e This st eg\vvas onduct edng
e ially foldy t he met ho i bed to meketNe
prlodygt @rom I nt ey med $® 2, Step B NB 124.2 =N
R# —N R3b —N ’ R3b N (\) ’ R3b \ \S ’
10 R? R2 R2 R2
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EXAMPLE | (2 .5J?V5-fl-Methyl -4, 6-di hvdropyrrol of
3.4-clryrazol -5fl Hy-vn-2-('2,4.5-trifluorophenyl
WO aoetiz@hy/ dr o- 2/ /- pyran- 3-am ne. di hydrochl or PdBEUSRDT/007434
Step A: /ert-Butyl
rf2J?.3>S. 5i ?V5- n- net hyl - 4. 6-di hvdropyrrol or 3, 4-clpyra
zol-5p //>vn-2-(2.4.5-
trifluorophenvDtefrahvdro-2//-pyran-3-yl carbanmateTo a
stirred solution of Internediate 1 (50 ng, 0.145 mmol)
and Internediate 4 (29 ng, 0.235 mmol )5i n net hanol

(1. &3al) was added dgg¥aborane (6 ny . 048 mol) andR®
g t he/ m xture vvasgsti rfed for 15 vapor at ed grnﬂl 2
~ < . R
ed R&ssur bi | e — ‘

i asyerMoi soner)

3 r omatogRré@phy 8
R0 chl ronﬁzhaneRtao gi vE teM-butyl [(2iz?,3 ,59-5-( | 5 R

- ety - 4, 6- di hydr opyRPol of 3, 4- c] pyr azol - 5( R

I H)-yl)-2-(2,4,5- rrifluorophenyl)tetrahydro-2

H py 3-vyl carbarmte LC- M5 453. 17 (I\/H-I). Step B: 2

. r'&g‘??) 5- (" R%a R3a R3a
g\l ‘ f&2%6- di E\L roRyrrol gp3. 4- g;pyr zol -5(" I/n§«4n-

rlfluoro rahydr N R}Saadm ne

yl. /N

)3 rS-4 6- di RyYr op r/gl\o , 4RE} pyr j\RZ

= ) yl)-2-(2,4 trifluorophenyt)tet ahydro 2

H pyran- 3-yl carbarratg fromStep A was dissolved in a ;
sol ution of hydrogen chloride ( 1 nL, 3 in ethyl

Aris ;memlapagnaaydulemmrvﬁt}ﬁﬂxeaé fied R1 vibshiubigts;yi el d (2

cwch R} F Pt S PR Hom B ao coppneof

b]§?3‘3“2 (2,4,5-trifluorophenyl)tetrahydro-2//-pyran-3
-aya'nbe di hydrochloride salt. IH NV (500 MHz, CD30D):

§§y,750(m IH; 7.39(s, IH; 7.34-7.27(m |H;

h§df d, IH J=10 Hz): 4.72-4.62(
m
| ﬁ)l'ﬁ fs’ﬁmaégprﬁ“bﬁhﬂﬂted( ityone tofive Juomings; 392 (t, |H,
J Cx-6ldlkday) opt®n8H substinBed witB ofiBiptfthe flubkined; = 12, 4 Hz);
3. 33 3.29(m IH); 2.89-2.82(m IH; 2.24(q, IH J =
12Hz); LC-MS 353.17 (M ). EXAVPLE 2 f2/?.3". 5J?)-5-p
each R: Nﬁet“ﬁ?ﬂ’cnﬁlelﬁlmfﬂﬁvtdfl Hom thecdroprscansistingyafaz ol - 5f |
H)Iy(}fbge)l 2-(2.4.5-trifluorophenyl)tetrahydro-
k% An- 3-am ne di hvdrochl oride salt This conpound
wa épared in a simlar manner as Exanple 1, Step B,
b %%Fé‘rng tertbutyl [(2i?,3 35
) exznb) - met hyl - 4, 6-di hydropyrrol o[ 3, 4-c] pyrazol - 5(|

"Q?‘l.yl'o)all%xgr Z\N}fkrén aﬁ(&lyf i H&[)t al n IstMJEE (@ttpx_lo%&% rr%\fees_ulr)rsé%tﬁnés

H pyran- 3-yl carbamate as th
di ast einslspa@aRily selected from fluorine and hydroxy,
C1-10 alkyl, wherein alkyl is optionally substituted with one to five substituents independently

selected from fluorine and hydroxy,

C2-10 alkenyl, wherein alkenyl is optionally substituted with one to five substituents
independently selected from fluorine and hydroxy,

(CH2)p-aryl, wherein aryl is optionally substituted with one to five substituents independentty
selected hydroxy, halogen, cyano, nitro, CO2H, C1.¢ alkyloxycarbonyl, C1-6 alkyl, and
C1-6 alkoxy, wherein alkyl and alkoxy are optionally substituted with one to five
fluorines,

(CH2)n-heteroaryl, wherein heteroaryl is optionally substituted with one to three substituents
independently selected from hydroxy, halogen, cyano, nitro, CO2H, C1.¢
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30

35

fromStep A of Exanple 1. H NWR (500 MHz, CD3QOD):

8.14-8.05 (m IH); 7.41(s, IH; 7.31- 7.24(m 1H);
wa286A26782(m 4H); 4.52(d, IH J =16 Hz); 4.2006T/Ub1dP7/007434

4.14-4.04(m 2H); 3.90(s, 3H); 3.33- 3.28 (m I1H);

2.83(d, IH J = 16Hz); 2.41(t, IH J =16 Hz); LCMs

353. 17 (M) . EXAVPLE 3 f2i ?37. 5J?V2-r2J-Di fl uorophenv

t et rahvdr oV5-f 4, 6-di hvdr opyrrol or 3. 4- clpyrazol - 5(!I

H>-vp tetrahvdro- 2H pyran-3-am ne. di hvdrochl oride

sal t  SliRRoAicafbBhfl; Bl ¥ikyl, and C1.6 alkoxy, wherein alkyl and alkoxy are optionally

(21 ?,3851 ?>-2-(2.5-difltiorophenyl')-5-f4.6-di hvdroryr

rol of 3su,1pst¢tlﬁ§9 i gpe tasfiye fluorines,

HCH) W r¢terorahvl dwlssr@ipthetgrogyel B -iy bptivanibasiistitutad sathené terfhree substituents

fol X 2
2 (an %&%ﬁa&&g saeét@d §§m9mo %?dr% mlo% s Aonﬁﬁ{mdmt@l 6

stirr eﬂkh%S’Fy"S@q’rYl Ch‘ﬁ&uiyﬂé d ?F'ééﬁ%’dy W lteﬁe“a glggv%dgﬂchy are optionally
(674 nghbstpruRRd WA to AREMBrRtdIr € was stirred overni ght

N5 A AR U %gre e8GR L SRS, PR ShlYS: Wiiee

successi ve el ution
with etdpyiituentpingeren @itly pelectedsGom PRIGEH, hydspa cHPRPIT g0, C1-6
ammoni uuylbyybhﬂmnﬂecm alityl) phd @¢ gtaditory,(wheirdin aByllatfialkoxy are optionally
et hanol _cont ai nj ,8/ ni um hydr oxi de i n et hyl
acet at Sbpauje ea ‘%ﬁeé? THE™PF¥1 e conpound as the

| €FR)wbBIA¥& di ast er eoi soner (silica, TLC 6% net hanol
C@Hﬁhmllg%cammnl a in dichloronmethane). | H NWR
)Ml—\gj24 d 1.18-1.24 (m 9H), 1.59-1.65 (q,
2/ g; 3.06 (m IH, 338 (m IH, 3.75 (m
I@H2)ﬂ' 54H) 4.30 (m IH), 4.35 (d, IH J =10
Hzgm;bmgszrl) 7.20 (m IH), 7.38 (s, IH. Step B:
Sgg 2{]2 (2,5-Difluorophenyl')tetrahvdroVs-(4.6
rro

or3, 4-cl pyrazol - 5(1 WD
t@HﬁW@a& 2H pyr an- 3-ani ne di hvdrochl oride salt

)91, NR7sozR6
2é , 5- dlfluorophenyl) 5- (4, 6-di hydr opyrr
- 5(I -yl)-)tetrahydro-2
R

Qﬁ) Ganbamat e (5 g) fromStep A was di ssol ved
oR6of hydrogen chloride (300 nm., 3JVin

wherexzzag NG E
subsntectmmdtaiemtbnag a¢lecte¢dbfrora rﬂuvnenet hbey. 61 -4radioildad C1hyadkagewherein alkyl
£ I wi th ethanol (50

and all?cg %bna;[ﬁ%uﬁﬁ%‘% S n{’t\s’\@r? Ott) é’llfv% "G Iﬁge title conpoun q.

IHNI\/R(SOO MHz, CD OD): d 2.27 (dd, IH J = 11.7,
R32 ar@R YD abtzdach dePere@dy ydrogkipr, C B4 6lky Borrionglly substtute@witihone to five
fluonn%g IH J = 1IHz), 4.15-4.19 (m IH), 4.54 (m IH),

72 (br, 4H), 4.78 (d, IH, J = 10.3 Hz), 7.24 (m

2H, 7.34 (m IH, 7.63 (s, IH; LCM 321.3 (MH).

R# and RS are each independently selected from the group consisting of

hydrogen,

(CH2)m-phenyl,

(CH2)m~C3-6 cycloalkyl, and

C1-6 alkyl, wherein alkyl is optionally substituted with one to five substituents independently
selected from fluorine and hydroxy and wherein phenyl and cycloalky! are optionally substituted with
one to five substituents independently selected from halogen, hydroxy, C1-¢ alkyl, and C1.g alkoxy,
wherein alkyl and alkoxy are optionally substituted with one to five fluorines;
or R4 and RS together with the nitrogen atom to which they are attached form a heterocyclic ring

selected from azetidine, pyrrolidine, piperidine, piperazine, and morpholine wherein said

42 -



10

15

20

25

EXAVPLE OF A PHARMACEUTI CAL FORMULATI ON As a specific
enbodi nrent of an oral pharmaceutical conposition, a
wa@7mep7pdt ency tablet is conposed of 100 ng OPCHO$200TI@07434

of Exanples 1-3, 268 ng mcrocrystalline cellulose, 20

ng of croscarnell ose sodium and 4 ng of magnesi um
stearate. The active, mcrocrystalline cellul ose,
andcroscarnel | ose are blended first. The m xture is

then |l ubricated by nagnesi um stearate and pressed into

t@%&??lact \Z}g it ﬁd?ﬁlljff SRl vithdne e@ﬁ&@iﬂeh@dﬂcﬁﬁéﬁdenﬂy selected
e R R ———

a;nbitﬁmecawahbimatb fisarfluotisesadapt at i ons, changes,
nodi fi cati ons, substitutions, deletions, or addi ti ons

con w8 s B BE N RE B TP BFuBeF R pt t fve mbsiens
mdepexi'_déﬁtl}eé(s@d&'ﬁ:lde'roneﬂlﬁceﬁkIaﬂ&hﬁﬂb&@ges ot her than the

particul ar dosages as set forth herein above may be

appl i cabl e as a consequence of variations in
R715h7@9§@rf§|?\%?f@ss of the manmal being treated for any of

the indications with the conpounds of the invention

sjpeci fic pharmacol ogi cal

8 t ed above,
R ‘ss?lgge‘fﬁg%%gw Oué’consdgﬁléy vary according to and dependi ng

Lipdrpglehe particul ar active conpounds sel ected or
wWaNephdnpkre are present pharnmaceutical carriers, as

as.,t formul ati on and node of
V@I—izr)ﬁ%t'g cltom Q(d

I on _enpl oyed, and such expected V@ﬁ' ations

S 1-6PPP b POAEESII 1 PRIORU P e L b HRRTva SRS s tndependently
selecte@ %9{ ﬂi&%ﬁﬁ@ antd Hﬁr&x@%n@ Wh@x%hﬁpham afd &&ldalieBarebplidiRlly substituted with

one to B{f A n tuén 1%5'6;8 gge%éc%e fpet;rxg g%ggen I%Jh?(ﬁgf el ’agé)}f' \/\hd E?h 95 alkoxy,

wherelﬁ e]klykmdaﬁ@xr hatOPBQr@Hy @Vlzﬁilmedb@th mede ﬁr@ﬂwmas br oadl y
as is reasonable. WHAT IS CLAIMED IS: 1. A conpound of

struct yral romul a | : . 0 har uticall

accept abl e ?fOI{lIFPélP% 8% &?amipv% meeélgﬁﬁ? 151 8epenXently selected from the
group ¢onsisrerd diaptiye, Chlotine, Brapmng medhat rifindreméthyl epultu 8marbypethoxy.

1, or 2; each pis independently 0 or 1 Vis sel ect ed

fromthe gr consi st | ti

subst i fut ed%f?@?ﬂﬁ’@gf’tegf’\}éwﬁfre Ly#e3 e‘b g’h‘iﬂggen

is independently selected fromthe gr oup consi st i ng of

hal ogeg, The compound of Claim 1 of structural formula Ia or Ib having the indicated

stereochemical configuration at the two stereogenic carbon atoms marked with an *:

NH NH;
Ar.,, , 6\ ﬁ
© V
(Ia) (Ib)

5. The compound of Claim 4 of structural formula Ia having the indicated absolute

stereochemical configuration at the two stereogenic carbon atoms marked with an *:

-43 -



cyano, hydroxy, C . 6 alkyl, optionally substituted
wth one to five fluorines, G _6 al koxy, optionally
wgaiwstizdyt ed with one to five fluorines; each PCT/ES2007/007434
i ndependently selected fromthe group consisting of
hydr ogen, hydroxy, hal ogen, cyano, G _io al koxy,
wherein al koxy is optionally substituted with one to
five substituents independently selected fromfluorine
and hydroxy, G _io alkyl, wherein alkyl is optionally
substituted with one to five fpstituents
i ndependently selected from fljuori ne and hydroxy, Q-1
0 al kenyl, wherein al ken P”}* tionally substituted
with one to five substituentls i ndependently sel ected
fromfluorine and hydroxy, ry wherein aryl is
optionally substituted with one to five substituents
i ndependent |y sel ected hydroxy,. hal ogen, cyano, nitro,
CO2H, Cl1-6 al kyl oxycarbonyl , é?% al kyl, and Cl1-6
al koxy, wherein alkyl and al koxy are optionally

substi tgut ed 'F}ietdanﬁ&ﬁldtgr? gldrl]fﬁele({flg?g%ﬂ;ﬂé rmulae Ic and Ic} lilavmg the indicated
sereod RO ATt ‘B e er e Gibh4ipmbmesked withan +)

i ndependent |y sele$&$d from hydr oxy, ha“gﬁ cyano,
nitro, C2H, d 6alKky oxycarbonyl, Ryl and
G -6 al koxy, fneyeihn al kyl and alkéx optlonally

substituted with|bne fto five fluorined} ( ) n- het er oc
yc y wherein hetekg ,ql is optional sisti tuted
Wth one to three substYtuents independentlyvéelected
from oxo, hydroxy, halogen cyano, nitro, CO2H, C

al kyl oxycarbonyl , @) 6 alkyl, and G -6 @dkoxy, wherein

al kyl and al koxy are optlonally substituted with one
to five Tl uefeRBRpound of Claim 6 of structural formula Ie having the indicated absolute

stereochemical configuration at the three stereogenic carbon atoms marked with an *:

(Ic)
8. The compound of Claim 7 wherein V is selected from the group consisting of:
§\N .Rs é\N E\N

/7N =N /K

— N N \ N\ ; = N ;

Ra

R2 ‘ R2 R2

g\ N §\ N

\ o - and )\



(CH2) n-C3-6 cycl oal kyl, wherein cycloal kyl is
optionally substituted with one to three substituents

w0 nabepeirdent | y sel ected from hal ogen, hydr oxy, PC/ERI®N7/007434
nitro, C2H, G -6 al kyl oxycarbonyl, d -6 al kyl, and
A -6 al koxy, wherein al kyl and al koxy are optionally
substituted with one to five fluorines, (CH2)n-COOH
(CH2)n-COOC! _6 al kyl, (CH 2 )P-NR4R5, (CH2)n- OCONR4RS,
(CH2) n- NR7TSO2R6, wherein any individual nethylene
(CH2) ®arbo I'I’hab&li’fpdnﬁld(o@ﬁ?a)uﬂ 4ot s@ﬁ&m‘xr@m%ﬁ'laéfégﬁa kftﬂ;ﬂz%g the indicated

u uent s I ndependent | se ect
stereo%qeﬁmn:af{})%ﬁ%magmn e}ﬁh g& SIepgogenjc ‘éqr?(c& atomgny Yt’lth FW( By,
wher ei n al kyl and ﬁ#ngy are optionally bsti t ut ed

with one to five f ines; R3a and R b '#r® each

i ndependent | YAy, nor C -4 alRy (onally
substituted mﬁth'bne to five fluorineg* Rp RS are
each i ndependent® gzted fromthe grou onsi sting
of hydrogen, (CH2)m phe (CH2) m (B-6 cyclgalkyl,
and Cl1-6 al kyl, wherein aIkyI is optionally
substituted with 6f to five substituent®

i ndependent|y selected fromfluorine and hydroky and

wh e r ei Ho.P he %L ﬁﬂgouﬁx %k e ljé)élof atBue o@fg eyhavmg the indicated absolute

5 . % %Wuted W th one to ve.s
StereoghRIREA TR EH RS the thusg sereg ganirgathya mtontpyrdaried, witlCin 6

al kyl, and Ci -6 al koxy, wherejn alkyl and al koxy are
optlonally substituted with offflzto five fluorines; or
R and R together with the.nitfQgen atomto which they
are attached form a heterocfeli ring sel ected from
azetidine, pyrrolidine, pipgeg per azi ne, and
nmor phol i ne wherein saldheterocyclﬁé rlng Is optionally
substituted with one to three substituents
i ndependent |y sel ected from lgelogen, hydroxy, C .
al kyl, and C . al koxy, mherein al kyl and al koxy are

optiong | tituted ve fl uorines;
P f"f y %Hé)g'ompounc? of (\f\fa 1(9 wﬁerem \; %s selected from the group consisting of:

yN %
=N N\

Z’Z
X

3

12. The compound of Claim 1 wherein R2 and RS are each independently selected
10  from the group consisting of

hydrogen,

C1-6 alkyl, wherein alky! is optionally substituted with one to five fluorines, and

C3.-6 cycloalkyl, wherein cycloalkyl is optionally substituted with one to three substituents
independently selected from halogen, hydroxy, C1-4 alkyl, and C1.4 alkoxy, wherein

15 alkyl and alkoxy are optionally substituted with one to five fluorines.
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each R is independently C-6 al kyl, wherein alkyl is
optionally substituted with one to five substituents
w0 pabepaitadent |y sel ected from fluorine and hydrP&yiUS2005007434

hydrogen or R; and Ris selected fromthe group

consi sting of hydrogen, (CH2)p -phenyl, (CH2)p-C3_6
cycl oal kyl, and Cl1-6 al kyl, wherein alkyl is

optionally substituted with one to five substituents

i ndependently selected fromfluorine and hydroxy and
wher ei n phenyl and cycl oal kyl are optionally

substit, tedi%trlone tgfﬁLv% s%g§tit§ents ,
i ndependent | ' SRS A Ieasriin R ApdiR S 257 eagl) independently selected
from thg gropp copsigtieg ofi vdsegen. (h e kvl taiflkgiomariyl, 312Wsiifluaroethyl, and cyclopropyl.
optionally substituted with one to five fluorines. 2.
The conpound, of C aim lwherein each R is
i ndeperident |4 SXRIoued @hichpgielacted fpmbihp stoyn spnsisting ob f
fluorine, chlorine, promne, nmethyl, trifluoronethyl,
and trifiuoronethoxyy 3. The conpound of Claiml
wherein R3a an dFR al e bRﬁF hydr ogen. 4. The
compound of Caim strycttural fornula la or Ib
havi ng the indicat st’er eoslem cal configuration at
the two stereogenic carbeon atjons marked with an *: 5.
The conpound of daifm4 & al fggpula la
goaqgen cal
¢ fyar bon at ons
marked with an *:(la) 6. The conpound of C aim4 of
structural fornulae Ic and Id having the indicated
st ereochem cal configuration at the three stereogenic
carbon atoms marked with an *: 7. The compound of

Claimé6 of strime fornul a I ¢ having the indicated
absol ute stereoch | ¢ iguration at the three
st er eogeni ¢ carbo (0 ked with an *: (Ic) 8. The

conmpound of Caim7 whefein{V is selected fromthe
group consisting off 9. & 0 nd o aim4 of
structural fornulae le and |f \havirg't € indi cat ed

st ereochem cal configuration a e t hree stereogenic
carbon atons marked with an *: (I 1f)  .nd

F
F (’));L
N
J N
—N .

2

or a pharmaceutically acceptable salt thereof.

15. A pharmaceutical composition which comprises a compound of Claim 1 and a
pharmaceutically acceptable carrier.

16. Use of a compound in accordance with Claim 1 in the manufacture of a
medicament for use in treating a condition selected from the group consisting of insulin resistance,
hyperglycemia, Type 2 diabetes in a mammal in need thereof,
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10. The conpound of Caim9 of structural fornmula le
havi ng the indi cated absol ute stereocheni cal
w@om7iigaraat i on at the three stereogeni c car bonPEr/ORB07/007434
marked with an *: (le) 11. The conpound of C aim 10
wherein V is selected fromthe group consisting of:
12. The conpound of Caim1l wherein R2 and R are each
i ndependently selected fromthe group consisting of
hydrogen, C1-6 alkyl, wherein alkyl is optionally
subst i tigt ed Tielgha@etiRaticoM oJull
metfom¥d oal kyl , V\heﬂrhel n cycl oal kyl ?{g@ocg??]owaﬁmmgﬁal@wmpmmg
Bstituted with one to three substituents
[ ndependent |y sel ected from hal ogen, hydroxy, C 4
al kyl, and d .4 al koxy, wherein al kyl and al koxy are
optionally substituted with one to five fluorines. 13.
The conpound of Claim 12 wherein R and R 8 are each
i ndependently selected fromthe group consisting of
hydrogen, C _3 alkyl, trifluoronethyl,
2,2,2-trifluoroethyl, and cyclopropyl. 14. A conpound
which is selected fromthe group consisting of: or a
pharmaceutically acceptable salt thereof. 15. A
phar maceuti cal conposition which conprises a conpound
of Cdaiml1l and a pharmaceutically acceptable carrier.
16. Use of a conmpound in accordance with Caim1lin
t he manufacture of a nedicament for use in treating a
condition selected fromthe group consisting of
insulin resistance, hyperglycem a, Type 2 diabetes in
a mamal in need thereof.17. The pharmaceuti cal
conposition of Claim 15 additionally conprising
met f orm n.
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