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2 Nicotinic acid (niacin, pyridine-3-carboxylic acid)
is a water-soluble vitam n required by the human body

WO 2005l0é48i€ h, growt h and reproduction; a part oPCT/S2004/035927
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Formula (1): WD 2005/044816 PCT/ US2004/035927 3 NN N
I NH EB3 XN R R (I) whherein: Xis NHor O R

WO 300581#482¢ ed from the group consisting of H hBCOESM04/035927

hydr oxy, thioxy, cyano, nitro, C,. 5 4 hal oal kyl,

amno, C .4 alkylam no, C2_g dial kylam no, C, .4 alkyl,

C, ., alkoxy, C24 alkenyl, C2.4 alkynyl, C3.5

cycl oal kyl, Cl14 hal oal koxy, Ch,, alkylthio, C .4

al kylsul finyl, C -0 aIkyIsuW(od&l, C 4

hal oal kyl thi o, C,-0 halgal kyjs® finyl and C,.

hal oal kyl sul fonyl; R2 ectell fromthe group
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comprising at least one compound according to Formula (I), as described herein.

In some embodiments, the pharmaceutical composition further comprises one or more
agents selected from the group consisting of a-glucosidase inhibitor, aldose reductase inhibitor,
biguanide, HMG-CoA reductase inhibitor, squalene synthesis inhibitor, fibrate, LDL catabolism
enhancer, angiotensin converting enzyme inhibitor, insulin secretion enhancer and
thiazolidinedione.

One aspect of the present invention pertains to methods of treatment of a metabolic-
related disorder comprising administering to an individual in need of such treatment a
therapeutically-effective amount of a compound according to Formula (I), as described herein,

or a pharmaceutical composition thereof,
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One aspect of the present invention pertains to
nmet hods of treatnent of a nmetabolic- related disorder
W@ 3M30#4Silerg admi ni stering to an individual in BEEWSH04/035927
such treatnent a ther apeu%i cally-effective anmount of
a conmpound according to Fornula (1), as described
herein, 30 or a pharnaceutical conposition thereof.
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piegceptor with a conmpound according to For mula (1), as
c[escrl bed herein. One aspect of the present invention
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DETAILED DESCRIPTION OF THE INVENTION
The scientific literature has adopted a number of terms, for consistency and clarity, the

following definitions will be used throughout this patent document.



30 (1), as described herein, and a pharmaceutically
acceptabl e carrier or excipient. These and ot her
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forth in greater detail as the patent disclosure
proceeds. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 35 The
scientific literature has adopted a nunber of terns,
for c ' C l,owi n

dof i o e S il o s b At sy s e
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bi hding to the receptor, of enhance GIP binding to
meprbr angg ANaN#M NO|ACED ARBREVI ATI used lerein afe

se—out T TABEET =
ARG R ARPRYNEY N Asn N ABEART| C D ASP B cYSTEINE

CYP C ASRARIMINE ACHD GLU RSNGLUTAM INE GLN @ GLYCI NE|
AN G ) HIS H T SO EUCTRE J L
L YBLNRS ‘@J L IKQEET ILOnL NE M Dl-nrr}:l ALANI NE PHE E

PROLI NECF’REEIR’E SERINE SERCSSTHREONI INE THR TC
T I-’I
te , > g = : i
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whi-eh—ee—hot

HISTIDINE HIS H
ISOLEUCINE ILE I
LEUCINE LEU L
LYSINE LYS K
METHIONINE MET M
PHENYLALANINE PHE F
PROLINE PRO P
SERINE SER S
THREONINE THR T
TRYPTOPHAN TRP W
TYROSINE TYR Y
VALINE VAL \Y

The term ANTAGONISTS is intended to mean moieties that competitively bind to the
receptor at the same site as agonists (for example, the endogenous ligand), but which do not
activate the intracellular response initiated by the active form of the receptor, and can thereby
inhibit the intracellular responses by agonists or partial agonists. Antagonists do not diminish the
baseline intracellular response in the absence of an agonist or partial agonist.

ATHEROSCLEROSIS is intended herein to encompass disorders of large and
medium-sized arteries that result in the progressive accumulation within the intima of smooth
muscle cells and lipids.

CHEMICAL GROUP, MOIETY OR RADICAL:
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activate the intracellular response initiated by the
active formof the receptor, and can thereby 10

WO 2154816 he i ntracel | ul ar responses by agoni sPETAIS2004/035927

partial agonists. Antagonistés do not dimnish the
baseline intracellular response in the absence of an
agoni st or partial agonist. ATHEROSCLEROSIS is
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i i L e sbioe tlﬁr(bedlylkrﬂmyiye PadprisO BMh a¥¥,Z lhidfeﬁﬁl@)élln&i{ééd by th(:j term
i so- ut an no y..an

the 11 LAY e eatth SR s s, RGN e AN
cont aP#fidagplebopdys Weselartb@rﬂy bwlrﬂe mey tre al & or 2@ alndergts of Aend Z.
carbo Bxaﬁ@l’ep&ﬁn sl bl nﬁ:h}agnﬁiyl 'pﬁ)pg{ypﬁgn ‘sopr@@ﬁw 2%9‘;#593&11 B

are 2t carbons,

car boﬁ‘§‘gyl§5’!’ﬂ‘y b“crlﬁd“)i’ bl”%??é\’ E“"é're’@" @H‘b’l’ é@@?ﬂy‘ 1394 hldket er m
al kenyl . "Thewth e, Bk, dénbﬁs atnancmradahlkasramned heRG, stl@sd
-en 0 ne double hond is
p I‘ os eﬁl{c'et:tl & orx?%'e]nr\] gtéé‘ laxamﬁas IB(ﬁudte fr%ﬂ%y OXy, ILPTOROXYLISOE .\ o
of E BIARPX®N- bumhwt%so 1&9be€¥1>’ sebketpryland thtclikade vinyl ,

propenyl, Bk kerJn “Cyly Smﬂr’ 9&\61@%4 straight Uﬁvuﬂw& &Ftﬁp BEY céntaﬂn%g
but - 2- eny but - 3- enyl ,

met hyl - pr -1 -en
but o 1 SR  rons ARt 1 iamblsri goegiganEsn AR s
denot ebyFaamd die kiplp doardincbtb 4 casonsl dh bore dmbRmehi alkﬁwnaﬁia @b

di U
e:: Lgig}% c)érbgrg s@'xqe %&ﬁl@nt?&gm l %@cg}%o sortnep gmbog‘ {nerbqse%omamY

pro
i so- b?ﬂfhssty xa@@es %mwymw@ bl“ﬁ@t 'rmlkéto Ifﬁﬂe/l glbylm-praly), iso-

al Ky proflg A0LGISiscbus 1Bl lh;ec QJtylkbE@iBEh@d carbon radi cal
containin as.indi cated, for

20 the .
exanpl es; grihﬁte% ré“ é'ﬂ‘g %ﬁf”é’ms %1 ‘kﬂ'lﬁy' radicg] atizeheyl to a.qulfoyide
and t fdicafjpfghegormolat-&{)swherdinghehiky rindi@nis:s tht sams o¢fition as
enbo d&e@ Qécﬁ]ex@iln kﬁ)lamgfef“léﬁﬁ Sbul not lgmte(]'% &&[ﬁ%ﬁ’lﬁ?ﬁl} egn?ﬂﬁﬂr{yl n-

enbodi nents contal n
cont a"PPYIsulfinyh iBBrePy Ekiop- @gy'wﬁn&rﬁeabmulfwcﬁqﬂ@lsuI@oxl t-
not Ilbu,mlfaﬁﬂhet]me nmet hyl , ethyl, n-propyl, |so- propyl ,

o T, eSSl b
r adi cracivcaaqftﬂaddn’aél%-t -B(Q3- otdréiomi aliy! raiod has te sa‘mfe defition as
for Me%rnbed%ér@)l %Qé@glgﬁt)&aig rﬂ)@tn@{ lhry %\I;(a!gelﬂ'ﬁrgl)lfon elthygt?lfon%ur}

definition as Cri her el n.
not | A eRY eyl dso-nisy ok nfhuwwfonétspﬁylrqunn!yiso bysdsulfonyl,
t-butylsulfonyl, and the like.
The term “C,4 alkylthio” denotes a C, 4 alkyl radical attached to a sulfide group
of the formula: -S- wherein the alkyl radical has the same definition as described herein.

Examples include, but not limited to, methylsulfanyl (i.e., CH,S-), ethylsulfanyl, n-
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25

propyl sul finyl, iso-propylsulfinyl, n-butylsulfinyl,
sec-butyl sul finyl, iso-butylsulfinyl, t- butyl, and

WO p@S/0i#4886 30 The term "Cl4 al kyl sul fonyl " denBCEAIS2009035927

; alkyl radical attached tg a sulfone radical of the
formula: -S(O) 2- wherein the alkyl radical has the
sane definition as described herein. Exanples

i ncl e |

et hy %9}8}/ ?umr}\tyl Eghrol))llm n?fj su hyel; g%l&fgu?tn yiisg Brt}/lsourl]f;r'y’l,
n- buﬁ‘?‘l’@cﬁ“‘l’@i‘ﬁ%e sec- butyl sul fonyl i so- butyl sul fonyl,

t-butyl sutﬁeqaw“c,@m@nynh&nbteskaeadlcaxio;man 26 Btarens and at least
al ky t hi tached to a

not e a Cl4 al k radi ca
2 ul T etegons s bk i e Fmtr%'memgaw%%ﬂéf@fwmémaf Ky
r adi eabodim@sts hdve 2 salps. dixhmpi¢stof amnlkasy| ddedesivbedlimied @, n.

Ex I

i3 B STy L T T S -
PCT/ @yzww 0 m“a"w"ps'r s diomesny | |
oo butyl Sl T o So bt TR bt and
sec- bu ul fa 0 sul o L-Bbu an
the Iike. THEMT ér‘rﬁ"‘yfﬂﬂ"““ d%‘f’ I i e s iy
cont aadivhlrvdper2in the alky! caadrcbldnsth@snde @taning@siescritg gerein. Some
car beRnHRE RGEke!dut Rk ﬁmﬁg%dmetm&% Qf%@a%rﬁﬁer%ép)ﬂn%o?:soto 3

carbons, and sone 5 enbodi nents have carb

Ex amproaXangjpo; aﬁ“té.‘P‘R‘%ﬁ?c“bi“Hl?l“l!i‘&éSO‘bBinamH&t"bP‘P"ﬁ’P'f‘%G“d(tbe like.
et hy Syhe enfboiperts a1\, , allylgniiog? 2- ynyl , but - | - ynyl |

- met hyl - p&‘heﬁ?(rz “Xry}{ dbnogf an Oaroniag C rm>g¥a%}éal ccix],’c]aml?g 6t to ?Q rmﬁ] no

The term
denotcabons. Hb(argvlcsuwudwnyl Fdeaghtwlm " C,, al kyl ami no"

denot es ofg @hk¥drbd- é! La‘l‘l@ky’@gﬂoﬁgg]@g aikﬂ eﬁ& omaﬁgxyhé-gnd
radi cal wherein the al radi cal has the same neani ng

as dederin he gk group iy as dSE‘f?é hergln FFpTRIS "ICHS‘T’ b gotlipiied 1910t
|i M tegbonieoxyeittayth@iy] ca®opraépblyy dagtidisspeoporys @fbﬁmydxﬁ,l’fhrbd)sec-
! SO- BEJ%’;P éérbo—lsoq)uftoxybu%q)Utt}gutoWOang ’the‘??c butyl ami no,

I So- m no %the like. Sone
enbodi rrenif@tamé‘cﬂf@xa@ldaflk@llsmermmb-fmﬁﬂt erm"aryl"

denot es amhea&ﬁar*@érb&ymn&rsoaw’ seabteswgﬁ bnwgu @1541%4& o
ring 15 carbons. Exanp es 1 nclude phenyl and

naph@higarboxyliqaed arepm ~ car bo- O ,-al koxy" denotes a C, 4
al kyl est ke t@h “eyac@rdoey the grogciaGN. wherein the al kyl

group is defj-ned her o ; t
i fed I B ERSRaRGR, Mokt ARRLR of Al Bl 1)
car b@m@@pxrs@wxqbodlmmemn diey carboys; b@nes,eelbodnbwwam 3tod
car anrb&n@ B PN ncl@@ﬁ:ﬁ%p&pﬁ%@dﬁdﬁyl %Qpetnlf}e cyclok&y1. 20 The
term"car boxam“g d refers .10 th 6‘?’ 'ﬁ’ﬁt Ctg\l}—% %
term " car B¥™ "G "ﬂ'éﬂ%?(‘i/l CroREHGEES SPREVHY BT COEH
aI SO sangfoe differeht klRyl raasalawmmrMoygn’admal mthdsagne defpritioMdse t er m
Cyar&? cranEﬁ]eQ%rg {: ﬁlaﬂplgﬁmo m%\y de-gp:?m{ec? )mw f%wmg groups:

cy cl oal C radi
conta|n|n93t06 -4 alkyl

—N
C1_4 alkyl
Examples of C, 5 dialkylamino include, but not limited to, dimethylamino,
methylethylamino, diethylamino, methylpropylamino, methylisopropylamino, and the
like.
The term “C,4 haloalkoxy” denotes a haloalkyl, as defined herein, which is

directly attached to an oxygen atom. Examples include, but not limited to,
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25 carbons; some enbodi nents contain 3 to 5 carbons;
sone enbodi nents contain 3 to 4 carbons. Exanpl es

WO 205(9d816 cycl opropyl, cycl obutyl, cycl opentyl PCT/US2004/035927

cyclohexyl. The term"C2, di al kyl am no" denotes an
am no substituted with two of the sanme or different
al kyl radicals wherein alkyl radical has the sane

oy BebRe A%y PRRRRCRRR PP Lo du Rl BRLRR,

30 Clhkeﬂr al kyl Exanpl es of Cgs dial kyl ami no i ncl ude,
but not | TR el _Phatod ik tidh e SXia RO, grou w‘t@mm am no,

di eth t hyl propyl am n i sopr opyl am no,
ona. el i g g o RO PaBnORE
hal oalbsythted lapaligcante ceptegmed by, thavhin@mha G,lSy,., Biwereth L 1eﬁ:l1dlqgen

i o e SR b b TR By 15 oegh ek
di f | dlsp &q@gl@gﬁg@ynaytbg the $apme prdh@quqb%Q selected from the group consisting of

I2 ﬁ 2 tr Befdnwpm%m.i thRQ @b ‘tmee,tdhﬁawge@nﬂvetan@ame
| al oa

wher éiF%‘ tloﬂés frﬁ'i"ﬁ)‘?f'e'f’ s S%WQWPH?‘E&'&WM 'Sﬁ‘an‘d'é a'f"g ad‘? ng
f r omtigrgeoup confaink Il Y 4sarbets) sbru¢ extbpdimires centiin atof3u:hdb9hs,50me
S u bSt I'ng&iﬁﬁeg@ Q%lté?x@ l%% lcarﬁ:cgl 5(91% eyngﬁ{ rFe%g Q&n@a‘#n bE)IE QWhen the

fornmu erelrn IS a ogen

r epr dalelipydis iy SWEFﬁ‘B@rW'@Pa'%F Heis: Bis@IPRP is \‘iﬁff‘éfﬂd befines @ han
o n e Ibab.a@w be: epernq,sﬁeeie fin alltyhﬁn\y %B@m&&hﬁgﬂi@ﬁn%ﬁs bt i¢ he

te
e ons Rty s s “ralfuoetf  forepds FoHie el
t he tiwluwds bﬂtabtkhyﬂltéd ta,rddlubrhabtb»g,éhﬁromm 2RRarit@roeethyl, 2,2-
def i Qiliftubx‘a ch?iSZ ﬁ&wghy}ﬂ § r2 tlnﬁu01|orbth§p F? dﬁﬂ@@ Qhﬁﬁ r\t-cﬁﬁuoro-ethyl

hal oal % IS a"C %H“I

cont dilpstriffuopayethyl, éé@ﬁr&h@r°~l>§@we2 %‘l’fﬂ‘&éﬂ ﬁf%na(f §379 ?raﬂﬁpx‘ 3o
3¢ arfh&ﬁ%rop)ﬂm -triQEROskopYE BBS)lﬂiﬁf(btpaipW 123 5)3-3en€‘aﬂﬁ<b@ﬁ8pyl
sone

I | kyl
pifrees SR SRR eﬁ%‘wwwgﬂaﬁ’%ﬁ Vs
r ef ertrifedrobpeapgl h3-di§ugo-prppnt, hA 123 adtdaiploro-mmepel, &ﬁ-&tﬂmrebutylswan
al ky'd,ﬁuu.lolbxtyﬁybétrlﬂws %@lywa i mﬂJoLmM % tﬁélagsln@m i's

referred herein as
b TS, S e oA ey ot e ROy
not | pektafluedethyd hepiffibro@sp@Ire, hiy-tetratfubiaq rammtomgdhyl-ethyl, and the
2,2, %ktrlfluoro ethyl, 2,2- difluoro-ethyl,
2-f1 U6¥o- ethyl, 1,2,2-trifluoro-ethyl,

, 2-di fl u@'hqjeret“h?y.‘l haloglkg_lsldﬁnfyl "denotss ehd'pylkyl radical attached to a

ul‘"o&fdg krU\Q)r R fh@HﬂMlLla §O§ v\;ﬁerElFl &hfe Lﬁ&fk?rrgcﬁ&% the same

I fluoro-p uor o- propyl, 3-
oﬁ%mﬁpﬁﬁykw”§m%“§“trlfluoro propyl ,

Di f | uThexerpi@pytaloalkyigylBnyd; &n@ﬁﬁhﬂiﬂmynﬁd}eapdt@@yd tpa
3 tetraf ro-nr -t riflu
urging Gy e BEAISIIBY wnefduabyibe BT AR
diefctingd haseipr opyl , 1, 2, 2, 3-tetrafl uoro- propyl,

di fl Uq’ﬁ&er@#‘@d halﬁlk?lthuﬁ'dgrlo’fég’i IRitoRik lYaldical dnrectly attached to a
4-trifluorao- | uor o- but yl t he
S

ulﬁr] atQry m%erel%%t:%qallfé ﬁlfx%t e S@?%WI@%%&FSC%de herem

I Ke.
er f | uor o@hdayrin “haleden’tie “haditidends to b fltard, eltlorb,bromo or iodo group.
rifluoro ‘Fﬁttt%' “hydroxyl” denotes the group -OH.

The term “nitro” denotes the group -NO,.

I

1,1,
2, 2-
flu
2, 3-
2,2,
1,2
3, 3-
4, 4-
4,4,
lik
per
tri

The term “thioxy” denotes the group —SH.

The acronym DMF denotes dimethylformamide.
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1,2,2,2-tetrafluoro-1-trifluoronethyl-ethyl, and the
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hal oal kyl radical attachedgto a sulfoxide group of
the formula: -S(O - wherein the hal oal kyl radical has
the sane definition as described herein. The teen

"C,, haloal kyl sul fo " denot | oal kyl radi cal

attached t JE)‘* %"’“%TU{)Mgﬁgerﬁfe%ﬁ'B'e%f’ 's‘?f?é'g'f ormula: -S(Or

wher ei n h&@hccalokyt THBdenbtgetssydrotiedn. ni ti on as 30

descri bed, ed(:,%'h {fﬁgje%% chl@oﬂlem@}]oal kyl t hi 0" denotes
I ca Cc

a hal oal k ra irectly attached to a sulfur

~at om wher PWCPW@‘HQ‘I"@%‘%W“PP&S the sane meaning as

descri bedThak@hyin THINAS L&6E eRauGERAethydilyl. hal 0" denot es
nmo or . odo, .gr.ou The term

to a fluorp, chlo
"hydr oxyl '[n?ec?é %P%(P"O&?’sgﬁﬁ'm‘mesug M term "nitro”
denotes t h‘bze agmmprDAmotes lifemtdé@sopropylamgry” denot es t he

gr oup- SH. Bl;iM'iS‘s@M: otel RARNARx A B idMAL R mam de.
VO 2005/ 0448 6 "PCT/ US2004/ 035927 9 The acr onym DVBO

denot es difbreackepysTiF4 deeptepdrifluorpaceticaridny m THE denot es

t et r ahy dr ghdbcRRym EDO @ended Rayy1B X MndhyRin@®propycarbodiimide
di chl. oronet hane. The acronym Hex denotes hexanes. 5
The 4¢PV PBDMS denotes tert-butyl di met hyl silyl .

The acr onifhe #P&sn diepfidenetss Igabia(dipbénylphesphing)fsnioeengici d.

The ag[ Q.nwbb@& SHRRY L@asgr&dﬁﬁlgbﬁmﬂuua@@és@mm&@m The

acronym LHMDS denotes |1thi um hexanet hyl disilazane.
nppleotides) whisthaenamally srsTREtceuEsopifs @dsPesie &Vi %afﬁevf@ POURRE):
@Efn@ (U/)mxcﬁ%ldiﬁﬂﬂfﬁ) ©&upled to a phosphate group and which, when translated,
% gs di met hyl am nopr opyl ) car bodi i m de

‘?ﬁ‘y?ff’ APBPPs. The acr onym dppf denot es
1, 1' -The s(rd CONPRSITIRshineey) § materigleemerising FHeastitwg ¢omERunaNNr
SR @J)rhpo%@ NfofexSthyfid) RHdREn &k lll‘;lltbf!&’e a m&&%&ad@&npkﬁﬁon isa

equi val ents to nucleotjd ?j?%ﬁi rally. @m‘_grl S
GOPRgETiwSAPRIEIng 2 tpEREEH ﬂ"éh‘-’(%f)se"‘ @u%? %5\(” st dGrepadle
dafpjer. 15 uridine (U and thymdine (T)) coupl ed to a
phos at tr S
an aﬁﬁ‘n RG 5 gﬁWMbXM{A% (ﬂ%g&lh ﬁ'\te'ﬁgﬁhe a%ﬁ,%‘#?

spatveymil gl intdizirpp stimsiatsgecentor fungtiopalitygs oemqqs}émrﬁ@stowndms fnity.-

CONMPORE R CONQTlm\eAC@nd\Wﬂ ROCEPTORNLEIBhéal Rrecaptor
Phar maceut i cal Coggom tionis a Corrp03| tion

WBRTI9 SPHYIE TP BUNYUOBf the present invention and a
phar e etth CONSTITUATCE BEGBPEOR ACTIVATION shall mean stabilization of

a receptor in the active state by means other than binding of the receptor with its endogenous
ligand or a chemical equivalent thereof.

The terms CONTACT or CONTACTING shall mean bringing the indicated moieties
together, whether in an in vitro system or an in vivo system. Thus, “contacting” a RUP2S
receptor with a compound of the invention includes the administration of a compound of the
present invention to an individual, for example a human, having a RUP2S receptor, as well as,
for example, introducing a compound of the invention into a sample containing a cellular or more
purified preparation containing a RUP2S receptor.

CORONARY HEART DISEASE is intended herein to encompass disorders
comprising a narrowing of the small blood vessels that supply blood and oxygen to the heart.

Coronary heart disease usually results from the build up of fatty material and plaque. As the
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20 carrier. The term COVPOUND EFFI CACY shall nean a
nmeasurenent of the ability of a conpound to inhibit

wme00sp#4sid at e receptor functionality, as oppoSBATMS2004/035927

receptor binding affinity.,, The term CONSTI TUTI VELY
ACTI VATED RECEPTCOR shall nmean a receptor subject to
constitutive receptor activation. 25 The term

CONSTI TUTI VE RECEPTCPF%ACT | VATI C)\l

CSOHBY FESEOMEH. B 1ol Plepip s eisan g S oA e Bigrase
ERans chrstpein (stabla angbia)) shorgessaif bitdie heage@ipk, or ot &yimpions

endo of .
The PECRIASER AR <Rl ul U FEe R Ruiiopd BELET
syhpaYmavell wih @ﬁ‘e’iml"@@llcé" "dirpigigfet I hdeHBT in an in

Vi tr @IR¥BTEYs Qded Bdleih B _denHéa tSMEINPABs the Rdusl, dnagrfbﬁﬁ&f&BABﬂgiS

a RUP25 30 receptor with a conpound_of the inventi

T ey of Wt e v B TR B Al Ra o
qubessang., polyurinpalyaiipsit, polgphagin)ghiuy casusbiblasmh gincossdevels bigraater than
c!? lé'@@ﬂ? 2(’6%@’@ %h%elﬁ%&?plgsﬁﬁ EBEOQJ is d@iﬁ.ﬁd"éﬁfr‘)L ljime%? the dz](y(t’égard less of

ucil n a corrpoun of the invention into
the tglavqcﬂf@e@ Gm"aﬁ‘ fﬁnwpaone%hquma%'ﬂg RJpsmaglugose IeNgls of lpss fan or
danaﬁi&atz@ﬁqg/mnane pladnfi gRicstg lede lﬂﬂg}zﬁer R SRl to 260ChMNARYrs

f !l &}gd)éﬁll % mlms%'gt%)% 8#%nd rous ?UCOSCQISSOR/C(FIQ %’gtF {aﬁz S rTHl |
bl ooawmemomswpw) MEG6 BOAIMN @Wéqd hergjn oteslude,

t disease usually results fromthe
%?éﬁ&%e&%(p?adfy% mﬁgﬁi?raterl al and plaque. As the WO

2005%@1@@1’6‘@@‘ o intsmdsd bepein tfeme'ah’aésrf‘asf’ss‘efa?‘)e’@l"?“&any
S bf Mated 18] of biestiaGike fatty0uaids, Evated Rvé) eanatsmmmlesdrawlmted

RS pL bR Eh e hAEE i TS REAE R

wiplheridesynpt oms.  DECREASE is used to refer to a

reduch,l Wasé iN ﬁEW@%WR%QWWEHdS&)ﬁe@H defb@ toldfﬁﬂgment made by
synonynously with the termns reduce

" di sh”
2 Garsgiuer(c-8- Blfygician, B rse PfS“'E&P'}&'BETE§h"a°§selj’§%‘iﬁ“aPFeYeé“1r‘Haria%'“
ﬂha&aeenﬂiadm;lg meI[l(ﬁW&S&ndi*l heamuaisahat £h iepiduslios andrfial BhABEFRS!

lPein% {r%ra trnkn %/ ﬂ" RIS f“ enﬁ? a%‘gg'ser{ &Calvgrn‘bfwfactgrg hatrlvptm hg {eglgl

¢fe cg%lvepmxymsp,ahat pd#dytjthplgpaledgg da g@ync&yl lf)qll,ug wdlé§ il ps
L égﬂ%f Al 36ndlBY & d%or@ér tHaf @ﬁéaﬁﬁle Bmomgéunw ﬂb inb&tig00

EPhes PR i 6 BTG RSB © PGP oR PR e
ﬂiﬂeﬂlﬁgrﬁ@nﬁwaﬁi mﬂﬁregﬁerlﬂﬁume ihdigduahgill pdcarseitl. Dlthicwostext, the

/ “in
%ﬂmgoungs o‘ﬁhe mven‘?xo arqu %rgtegqyé gret'é?\h\;le%gn@ &Ucor ﬁ%]p

cose eve rea an or equa
rrgd qﬂtreezmmi Uefers tofthsli ¢dem¢rm gftwg"gdﬁﬁtﬂ?esftdr"&’tuﬂ drplrepdy rﬂs’r g'"

S| QdSheBbHERRE oﬂk%‘?&ér?( Rickntidh HoleRbed toldMevidid) RIS,
DI SORDERS OF LI PID TABO-%ﬁ,'\Qf;' s intended herein to

rRdiprat & Preves the digresepiend iiigeiof ©, dyslipidenia. The
term ThY &Bkh FNIDENNAML 8 usedtherpiol eﬂ:rshearelammatoanamls for
egx:arsr’l L %ﬁ{:e?rafg %P;er rhfhid gab@iﬁydoal 2utsCn :]fa 11 s %X@%&Qes ey late®f

y aci ds’ evated I eve pl'asma
aiddl s tobodimentdiupgnst ed | evel of LDL-chol esterol,

r educgd ik fMRHIBIT RIS ANESH @Jléﬂbnshi@fbdhe&érﬁ\‘f&h@ﬁ’se’l’ S¥Brhean

of plasm
that aFr)esponse is decreased or prevented in the presence of a compound as opposed to in the

absence of the compound.
INSULIN RESISTANCE as used herein is intended to encompass the usual diagnosis

of insulin resistance made by any of a number of methods, including but not restricted to: the
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used herein, refers to ajudgnent nade by a caregiver

W@ 2009/0448l¢/Si ci an, nurse, nurse practitioner, ePCI/USR004/035927

the case of hunans; veteriparian in 20 the case of
ani mal s, including non-human mammal s) that an
i ndi vi dual or anl rral requires or VVI I I benefit from
treat rre? Thi sj nent is e on a é ‘?ltk¥
It ENGPSE 19SS folergn t?S Or eyl jh e '1’5“% ‘Esél\"b@‘feb S ¥° o
tBat Prede tisiag exceltehrabrrdlation hedhesn théleigkind e &skipg irtstiatievellasl the degree
d&" Ehgtllli\‘nlreq}é@rtce.l e}el”olre' orRlco LlStL el%@te& }'a% 91§Jlm Fel?eel"s ask %}eréatem a
i sease, con I oh or sor treata
mavker BopEY wagarmv for thepurRegre idpmsifying vrbu"»fl f‘?f@?' 8'"@??&“’5??!“‘2&3 e
(‘NUT ) iﬂ@ﬁﬂba@f})a\leﬁrﬁﬁltnmﬁfance ah IRgrof &MirBulinQeslsBfte can also be made
E’ l%Aams n|nd|V|duaI which 25 is the
N ég"ﬁﬁ ycer?ﬁﬁ%"cﬂ? *He*ar egi ver that the individual
wi | | Theeon¥®NVERSE AGONINTS shglbmtag xitojeti¢siiwt bigiompodogehousdfrm of
m%ceg@y& %tthe%g%@e%a@awfom J‘Q'i-égﬂidr\éﬁd QhicAhENER bh e

Acco (? nee treatnent™ refers to
intrseljulirgipatse inigipte Wéf“‘é‘&‘i‘vé&"??éfth% TRerptoR Bl Wit apnathass levelof
2livi® atlith isbbsei@€d iMink hbserb@&f@iﬂﬂlsis bd padiaichgdnd®, & adtpradd A8 biading

t})ﬁle%ing r[il%%g’ n 50&%%\/% dtl I g tﬁe%asepne in aceﬂhlgrq%f?onse is mf? El?ed in be

" or con

weserg sfGiredmverse GOnisk hreattlees’f ﬁ@%, NDItMr eDupadimans, bsas dbath &l ani m

SR LRES bR, bgrdf 1684 75%! 43 Crhpie it MBETRRIiSe redpHise in e ABTRICE

m ce, rats, er rodents, rabbits, dogs, cats, sw ne,

‘tfé*tet"}vérse%ﬁésép horses, or primates, and in one

e rrbocmher&m udummmsu méh én én&cb’gﬁrﬁ)usl, h&derIyBc@rring INbikBle FpebiG; for
{e ationsk gccumn he L erm“response” shall nean

?"ﬁﬁ OB ORI Rec NG P sed or prevented in the

pr esdihe Bhrfeé METASOBICHRELATED PHSQRRVERS's infendef bergdisto diisidsnc e

Qi nd %1&&%%&&%@%%1'0%&%&0&3 sehbe, Ql@ulhﬁfés%taﬁbe I'S
i nt ended to enconpass the usyal di agnosis | ps )J n
thedy srprfEeh Ao By A eryTaies ﬂi‘fﬁ?ﬁé\weatrﬂswwm&éw rome

hei€ Histaie AgH thiet2 dRBdtesr est ri ct ed to: the WD 2005/ 044816

P URA00HL 02 3 dms Mo AR W&ﬁﬁ@%ﬁu&w@m& RRFE an

test ‘Or frea Insulin
ingreapfedr deckmaminthe ankpant, quplisy, @snosse anef@%eéa Haginglaregsiv itk Fugetion pr
Retagren the he| ght of the fasting insulin | eveI and

t he degr ee i nsulin i St anc Ther ef or g,
coul draean engbaR miCel REMERSENRN el figgo ot or
PreNefithgatesing brcolt@lling ddisehsa Stetk biivondi®h sdngpriging 4t Bast ¢riaective

& Eﬂ%efm%iagapﬁef%a anﬂgﬁmeﬂg& lp&wmlmcﬁ.w%ma&%&nﬁnce

ave ‘I nsul i n resi st
atietyhlo sAlts Peptmacppsically peceniabie selvaire endopkydimies terprd apday bast one
Ieeulifaty REplabic e gl ucose clanp test. The term

e PR s e GREPhAE Al e

shaln@éan bt subsehtiallpider sabsapek sbiotame ofed bshaalilvepte pehate, forand
\c/gwmp ur;‘doﬂp ‘gésgnthb&ng]asel ine intracellular response

e active formof the rece’&or bel ow t he

nor maThe blaese TH@%F’EHTlCNJLXCE FRECTYYRAMAPN Ts2s g15d Brgrgiersip

hbEmRRSRRER B &Q@&' pﬁzirﬁﬁac&ftlcaﬂ) adehtitat elu&ﬁ;@&l bfolloBical OF medicinal
decr ease, GIP b| ndi. n

BT e YRR R P PSR g B SPUE o este:

vandninddiad, @adicah ddcloeor opherefgcisewinéh indhdes anv@amsee dthe fullswingyy
at least 30% in other enbodi nents, by at |east 50%
and in still other enbodinments, by at |east 75% as
conpared wth the baseline response in the absence
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wo o005/08481€ndogenous,

of the inverse agonist. 15 The term LI GAND shal |l nean
an endogenous, naturally occurring nol ecul e specific

phrase METABOLI C- RELATED DI $ORDERS i s i ntended herein
to include, but not be limted to, dyslipidem a,
atherosclerosis, coronary heart disease, insulin

r eSI St(am@entmg)m@&he%s)é; for dﬁ?ﬁ’dler Ft@vegtlxr}é99§§aset nﬁﬁc%%?ﬁsorder inan

at her tousb ng” ension, stro
X 057 R APy befreRes a fh Ipg3Serondign opisosdler budoes g
hexpaience ot display tie pashoﬂd@}i)bilsﬁifﬁnmtold‘gmjl;ﬁﬂew@ shall nmean to
refer [ i the

o1 () ingtERS for BB SRR s ol Er PR oty an
'ﬂﬁ*ﬂ?ﬂlf%‘hat d?ﬁxpem'@&endéplameéhqpe&m@mmw the disease,

GloMR o diéoN e drediRARINIRT & XIRRShtlot AOpaiRlogy Adlor

psrr%venztitlly SW‘{)eatl ng or controlling a di Sease state or
ond X rising at | east one active conpound,

f or exArpleligratmg the diswsentir exhmyild) em@foﬁﬁﬁgrhtdlsbﬁé/ SdntiiéH or disorder
PG el eRbabl e

phar rracgl%%tﬁigg %ﬁ‘g’g%ée%%gé? mg ?'%gg % Sﬁ’a'}’ !omatﬂly%' ohpes
t4ipEtse Gpnditigmey dé%?rd?ré‘és feveniee themqwlna/@edjm spaitérgatadogple pt abl e

car rier. The term PHARMACEUTI CALLY ACCEPTABLE CARRI ER

an any substantially inert

su %cégﬁgfﬁgnce ué%lgeas a diluent or vehicle for a
conpo{nelaspdct qfithe prssepsievsntion pneempassestetraléledepiltias @s shown in
THRRARBUTI CALLY- EFFECTI VE AMOUNT as used herein refers
to the anobunt of active conpaund or pharnaceuti cal
agent that elicits the biol og%'\taj or nedi ci nal
system\ agi mal , individual or

by a hesearcher, 35
GE or other clinician, which
i ncl udes one or nore o Nf’E)I | ow ng: WD 2005/ 044816
PCT/ US2004/ 035927 12 K;13 Preventing the disease; for
exanpl e, preventing a di sease, condition or disorder
in an individual that may be predi sposed to the
di sea¥®ereigondi ti on or di sorder but does not vyet
experi encexgmmdr@pl ay the pathol ogy or synptornatol ogy
of the dis ase ﬁ I nhibiting the disease; for
exanpl e, N Blegtyd Eima{hecff%‘é%%’@m“%gﬁﬁ tlpgsm hsiroxgs tieyeryno,

i N annitry Ci,n‘dlovlkyd,w&imotmaﬁlkylﬁmm(ﬂﬁrdiaﬁ@ﬁinﬁ\& Q@ alihh, ®p) kN0
the pat Qﬁclarg/% of kgﬁ%,@ lkyll 29 yhaBai{(oxH,eC,f 'ﬁl?)?tﬁg,rcm -

condi t1"
devel eibﬁ%ﬁwl(ﬁm e%ésutfwh@udygyaﬂahw, i haswylnpsuafmnrtaod ogy) ,

and (&oakymiifosyn;at i ng the disease; for exanple,
anel i or at |l{1%{alfctﬁd§r%ase condition or disorder in an

i ndi vi dual B SrrRIreTsine Yt tlegpt BxArary thisk, cyano,
pat hotitg . dwrloglykpminEed, odlkynief ClskdalkiiBmids, DRASE/, C,., alkoxy,

condi &j, I ogy
and o anedl Sun;%?"‘ﬂ;* jdbedo CHAUBIRR 1 18 RE e

One aAEEHINGICit Hilsp ‘@S‘e‘ﬁp halonlkyltie. 6n: helealbviplisyewd C1—4

t et r aRkRyIAEbAyY 3t R,VQSsedS Shown in

=== isasingle bond when R; is present, or - - - is a double bond when R, is

response in a tissue,
human that is being sou
veterinarian, nedi cal

absent; and
Ring A isa 5, 6 or 7-membered carbocyclic ring ora 5, 6 or 7-membered
heterocyclic ring optionally substituted with 1 to 4 substituents selected from the group

consisting of halogen, hydroxy, thioxy, cyano, nitro, C, 4 haloalkyl, amino, C, 4

natural |y occurring recepter/usiég/sse27
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Formula (1): INNH NeNNR2R115 (1) wherein:
XisNHorOQ R, is selected fromthe group consisting of

wél200584e6n, hydroxy, thioxy, cyano, nitro, ChéT/US2004/035927

hal oal kyl , ami no, C,., alkyl arn no, C24 di al kyl am no,
C -0 alkyl, C q al koxy, 20 C2a al kenyl, C24 al kynyl,
C3-5 cycloal kyl, C' hal oal koxy, C A alkylthio, C, ,a
al kyl Sulkf/lblﬁ}ﬂ),,czglﬂkyﬂlhwl é.uhlfcﬁftx alk‘;?'% hﬁxle '&X{d@ﬂ%"@”c

,q hal oal kyl s al oa Tsu
sgl ect &' Qray‘iﬁ}rr#J‘t"Iq %ﬁ"’c‘:"uﬁ'*‘@gﬁli'l'%Fi*‘ﬁﬂ‘y'&f'X‘H‘ Chatlkyigefanyl, C.
hy dr ox yaloailyitigx , « ledpalkydsulfinpliabd @, hdlbaliylsh@h@ak Kyl , am no,

gl, i(bxal Kyl amcﬂzﬂxQnaCﬁgEc %'af&e%g saft) sPlvegé or?ydg%%tl\ %lf"
cycl og’png)poum@of the prespr alp/mg(rynay@ust in \ahku} kabtomeric féchél For
alekzyﬂp&uit fs M@l&’ﬁppre@ate(ﬂb HMJe%F’JkTHQﬁ]ML art tﬂ %&%ﬂe@&{\ Ys f '31! lé%st two

AR RN I e I

R% utomerl(bgrgﬁ ndgltaough Formula r%ﬁans‘m%ﬁnmlslugdeﬁp@g pl! OI‘

i autpmdan forime ab@mbkawh BnthdPleskrs mvéih&eﬁ)t way&ﬂmusa'&g)ﬁal ngapoésxﬂles
JEAR C|IC rlng or a or

ata%tom@ré%ahh het e(rﬁgg)qmﬁ c)k&r%%ﬁ%w"opf) onal Iy substituted

with | to 4 substiglepts selected from theVggpup

consi sting of hal oerN hydr oxy, thi oxy, /afjo, nitro,

C, -0 hal oal no,"yC1l4 WD 2005/6

PCT/ US2004/ 5\ 13 al kylanmwno, d al kyl am no,

C ., al kyI, aaf'koxy, CzZq al ken ,>a| kynyl C3.5
cycl oal kyl , haI oal koxy, C,q alfd

al kyl sul fi nyI a qf 4 al kyl sul fonyl, C -0 haI oal kyl t hi o,
C, 4 hal oal kyl sul | nyl and Cl4 hal oal kylgul fonyl; or a
phar meeothet eamilsindeleepbatinentssdkin XsoNHa ttds wdl ahydraaﬁ &

t mede@pdkill 1|5th€:§}'m38Hﬂ%leggtergé}aesgﬁrﬁé(gﬂh l DV tau(?onilen?%rr?s and

x]| st _in varjious tautaomeric fornmns.
wilihpueh Fpmulei( reaigsept onerigsedt ipmdesggad thay aﬁ tquwéleraprfomh ae embraced
t e,t theraEre S1veiion; exwatof ililstraton) @8 5dssib¥\QutorhaR ¥Ry fafold vHeRR:
3_:]@,1, Eli.g%g)m rrersrl}Jolwgbé I‘), represents one formit is

rstoo Qlit oneric forms are enbraced by
the present inve AN@N; by way of |IIustrﬁtN , two
possi ble tautomens for the tetrazole in onJIa (1)
are shown bg N h?'hl NN NH \

R2 R, R2r, H
(1a) (lay
Further, it is understood that when X is NH then tautomers can exist for both Ring B and also the
tetrazole ring in combination. It is understood that all tautomers that can exist for the compounds
disclosed herein are within the scope of the invention.

The present invention also encompasses diastereomers as well as optical isomers, e.g.
mixtures of enantiomers including racemic mixtures, as well as individual enantiomers and
diastereomers, which arise as a consequence of structural asymmetry in certain compounds of the
present invention. In some embodiments, compounds of the present invention are R. In some
embodiments, compounds of the present are S. In some embodiments, compounds of the present
invention are racemic mixtures.

Cdtis appreciated that certain features of the invention, which are, for clarity, described in

the context of separate embodiments, may also be provided in combination in a single
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N, -N HA\B/x ~- AB NX NRR RR 10 (1) (1),
Anot her exanpl e i ncludes enbodi nents wherein X is NH

WO 2oo5m44888 | appreciated to those of skill in poevsedo4/035927

that pyrazol e heterocycles,can exist in at |east two
tautoneric fornms and although Formula (1) represents
one formit is understood that all tautomeric forns
are _enbraced i nvention; by way of .
PIOPUBEE AT GEBF DR O e Yy fgPisbine
tidreritedt of a sbee é(nbosmNd, hay also baudvided depara¢lporshapysuitadd ow:
on@%m "N NHNH HelBR R R R H (la)
urther it is understood that when X is NH
t hen As st b, Ssubstiiytedindigatep it aplerstPnRIEPE® 2AALPT & StsmicRle
gtr&lF) ﬁsa%%kéﬁ bl b ﬂ&m HyH‘roEdﬁ @iﬂstﬁ&’his Gﬂgrou'pt Whé aléﬂéitﬂéaﬁér&@d\eknh at
t aut ne%v gﬁ ?g ge cqu qﬁl ; 0
APsErs dgan %1“’nto We'EIse Si“ﬁ%“"é"& P& Brie fget’ sroupea
tie lsubetitéddy .1, 26 SEhigtipenessemdthylany godpicarbeaitsiguteitydwpasses
sqﬁs%gn%r fﬁgﬁ{ % lgyn amlshbs%eoqg't | £ §| 4, br%g{;@f tients Sm@the like.

res tioners I ncl udln racem c m xtures, as
vvel | Oagemh?éwrte&ta? pr@ﬁaﬁww@ﬂwgwgwome?tﬁé%F%h‘éf%whefem
NRINGD TAE EfR diRentRarR RGREHARN BEFodrhulS{4) USillistrattd BBYMMEL 'y
in certain conpounds of the resent i nvention. In
sone enbodi nent s, conpoundsNO fihe present invention
are R In sone enbodlnents -anpounds of the present
are S. In sone enbodi pE conmounds of the present
25 invention are race ures. It is appreciated
that certain features § < iHvention, whi ch are, for
clarity, described inRz Rhe context of separate
enbodi ments, may al so be pEgvided in conbination in a
single WO 2005/ 044816 PCT/ U 2004/03?927 14
Wistssdrdhe Ariable exdipuead) jos e spieguranipeda firried isreiny g and
Mﬁyentlon which are, for brevity, described in the
ggg;ﬁa‘({l{a grﬁlipdlénrent oPtqe resen nv%ntlg;F ;%ams']% ﬁ%l g gﬁ%rrﬂﬁaq '&;“q‘g‘gi“ d
Xemd, R, is H@ulb'dtoxx,ll}t edi"or phseti cat 88 singlalondivhen Baist. Pne- is2

Qvsle a4 Qlaé'ﬂtRo ma&fznt,tath?Eﬁ'ﬁa@@%emb@e&a%’d@cﬂn&m@ e ?ﬁ&%ex@ly
@p&gglxﬁé}gégq%iggiybsnﬁut{ed vlv'lxgmnl tg 4 glgsnguents sgfecté/c}hfrom tﬁe g?ou;e)m ca

consisting of halogen, C, 4 alkyl, C;.4 alkoxy and Cy.s cycloalkyl; or a pharmaceutically
acceptable salt, solvate or hydrate thereof. ‘
One embodiment of the present invention pertains to compounds of Formula () wherein
X is O. This embodiment can be represented by Formula (Ic) as illustrated below:
N’N\\ N
L
\

Rz R,
(I
wherein each variable in Formula (I¢) has the same meaning as described herein, supra and infra.
One embodiment of the present invention pertains to compounds of Formula (I) wherein
R, is selected from the group consisting of H, halogen, hydroxy, C,., haloalkyl, C,4 alkyl, C,.4
alkoxy, Ca.4 alkenyl, C.4 alkynyl, C,4 alkylthio, and C,4 haloalkoxy. In some embodiments, R,
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"substituted" it may have up to the full val ance of
substitution; for exanple, a nethyl group can be

waoednsiou4sué ed by 1, 2, or 3 substituents, a net rgirane004/035927

group can be substituted byid or 2 substituents, a
phenyl group can be substituted by 1, 2, 3, 4, or 5
substituents, and the Iike. One enbodi nent of the

§ T s ogé d (1)
i @;samfm slllpgsth@I@{gtoay g,aneg 8 GORRANH &dqu 5. M b

@g?‘g'g"é‘ﬁt%ds by g smpedinep)Ridsdi | | ustrated below N. N
N Ene deiNABettolth&irestrt a:)/entm\d']ﬁftzﬁxbsl’ﬂo @a@&hn&s&ﬁ' F&Ebl@(l) Wherein

For anl r e n
S, (e Lo TR P Lot

iHgwh Eisatenyb Co-ellrmyliGa dbﬁfb-e,wnftic 1@ halfadoru| laso(n&):mbddsreas, IRz
lése%ctécﬁfroh%e é?eup'ce?nsnls'lmg of IMARBERKE, . }%loaikﬁ L %FW qE

e DQ H_ or--- is a
vﬁﬂ‘zﬁpg@ ‘gsggg'éf‘?("ee'ﬁh‘iﬂ""ﬁ‘ﬁd“ﬁﬁ s a 5- msnber ed
car boOyeénibodimem gf the préserd @It Eshs (dBinBHAEIE Fdr@ulk {TNGherein
QPEAdQ{‘%I Ib%{thﬁubst ituted with Ito 4 substituents
sefected from the group consisting of halogen, G .4
al ky| Ongembadipagnt of thgiesens mvenijen| perliris yd compaunds of Formula () wherein
MATBE 8,6lok TakhbereddGERRN I@hﬁge Tﬁ@&ttm «5 S ¥ eBibQLd chlészéh’fc e

t t
S8 G 02 CBRBBERAS DR HE PP o REFEPH Sox4S o
'ﬁngss'\ adBo &ingdrran izaaubed ({.e po agpelitdocbohds), Eﬁﬁtﬁ?dﬂecﬁ(l €. Joptaiifg
(‘riné &’O%BIE 9&@5 opaeclo%w atll\k thyecg]l\?g S(lme e %nts o 13 %nglle b?de arEg R,

wher éi n each vari a in
é%ﬂﬁ“ée'\‘re]é{‘l'ﬂeﬁ‘@“a?,e"tj@ﬁ be TelsRSENtdd by §¢'Wula§e)m* zilualﬁfdd betpive: Q.
One enbodi nent of the present Nnvention pertains to
conmpounds of Fornula (1) vvhe’Nel 25 R is-selected
fromthe group consisting of ,Nhal ogen, hydroxy, C, -0
hal oal kyl, C, alkyl, e koxVy!, C24 al kenyl, C24
al kynyl, C a alkylthio .4 hal oal koxy. In sone
enbodi nents, R, WO 20 816 PCT/ 1JS2004/ 035927 15

(le)
wherein each variable in Formula (Ie) has the same meaning as described herein, supra and infra.
One embodiment of the present invention pertains to compounds having Formula (If):

Ns
N/ \N

\ i
N\

H

—

B NH

Ry
(If)
wherein:
R, is H or hydroxy; and Ring A is optionally substituted with 1 or 2 substituents selected

from the group consisting of halogen, C,.4 alkyl, C,4 alkoxy and C; 5 cycloalkyl; ora
pharmaceutically acceptable salt, solvate or hydrate thereof.

In some embodiments, Ring A is a S-membered carbocyclic ring. In one embodiment,
Ring A is a 5-membered carbocyclic ring and can be represented by Formula (Ig) as illustrated

below:



Is selected fromthe group consisting of H, halogen,
Cl4 hal oal kyl, and Cl14 alkyl. In sone enbodinents, R
WO 3005/0448m6 sone enbodi nents, R is H One enbodpoemis2mf/03s5927
the present invention pertains to conmpounds of Fornul a
(1) wherein R is selectdfl fromthe group consisting
of H, hal ogen, hydroxy, C,., haloal kyl, Cl..1 alkyl,
C ., 5 al koxy, C24 al kenyl, C24 al kynyl Cl4
al kyl thio, and C, 4 hal oal kogy\‘x,\] n sone embodi ments, R2
Is selected fromthe group nﬁl sting of H, hal ogen,
C, ., haloal kyl, and C, 4.al kyf. sone enbodi nents,
R2 is F. In sone enbod s, is H One enbodi nent
of the present inventi BrXains to conpounds of
Fornula (1) whereinRR. any R2 are both H. 10 One
enbodi nent of the preseht i nvention pertains to
compounds of Fornula (1) Weer ei n Ring Ais ab, 6 or
wﬁ’erafeabe\raemammmmy @b)ines thid sage mEdamg hsRled®ibed heréin, ®lpra and
coan g;r)nﬁelre% 0 8%3{55%7 glkOXé lglgo egeﬁné)g eg’enrt_sgk, ﬁS(? ngk)fl In éome
emt&ﬂlb'@msRamRshab@dey rings A and B. Ring A can be
5 sat UpRlRBodirhenfof tHa BrekehtitheAtRN Eérﬁmb@ B&lSoundS RS AL H&ALIEHn);
(i.e., containing ring double bonds) or a conbination
thereof. In some embodi menty, \NI s a single bond and R2
15 is present. This erbddi mdntycan be represented by
Formul a (1e) as |IIust_e__o_I bel'aw. N.N N H NeNB R2

R, (le) ) wherein able in Fornmula (le) has
t he sane neani ng as herein, supra and infra.
One enbodi nent of the pr esent invention pertains to

compounds having Fornmula (h¥): 'N N Nel4 N HR
(1T )wherbh: Wherein: R is Hor hydr oxy; and Ring Ais
optional |y substituted with or 2 substjtuents

sel ErEAY s OPthB?HytSWét'tﬁ?ddUE? lc?b%%’ibg'ﬂeﬂbseﬁ‘ftedrfmbee%ﬁou C.,,
coﬁhhiﬁ}&g of halpgen AL, me}y Caunadkof3and Cg.yytiestlyk yit 4 phartnacautically

10 acg??%f@ t, so[vate Xrate ﬁ'ﬁ%rgogt abl e sal t , SOl yat e or hydrate

iments, Ring Ais a 5-nenbered
car tféf@ymbt?demnt qf @.e piesentanyentionprsidingite prmpourgishaming formulp ghly
5-nmenbered carbocyclic ring agd can be represented by
Fornula (1g) as illustrafed Nf“

Y

H

—

B NH

4

H
(Ih)

wherein:
Ring A is substituted with 1 or 2 substituents selected from the group consisting of
15 halogen, n-propyl, n-butyl, C, 4 alkoxy and C; s cycloalkyl; or a pharmaceutically acceptable salt,
solvate or hydrate thereof.

One embodiment of the present invention pertains to‘compounds having Formula (Ih):
Ns

NI
H H \

Z‘Z

H

wherein:
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bel ow. WD 2005/ 044816 PCT/US2004/035927 16 NN N N
H ABX Rp Rt N(lg) wherein each variable in

wooeosoh41¢ | g) has the sanme neani ng as descri bedchasesm/3s927

supra and infra. In sonme epbodinents, R is G.4
al koxy. In sone enbodinents, R is C 4 alkyl. In sone
enbodi nents, R, and R2 are both H 5 One enbodi nent of

}:2:‘3 %SA? ghljs{lbrgg b Ir?ﬁgulﬁsf 4? Yvﬂ1 E 2y r%%%%?éall}l afch%le
anhevlmtervrhﬂratﬁgheﬁcofs optionally substituted with I or 2

Su bSthli &r}é@}%oﬁim%ﬂ(ﬁﬁé R ofst rgéﬂbten]g@cawao%}dﬁ% rmg Qrﬂl% fﬁ&ﬂeplgxséﬁrrated

hal ogen 0 al koxy cycloa

&8 ae{'“ﬁﬁ‘aﬁbﬁﬁ%'@ht“é5’1"?‘3?"“‘%@”&‘?96@’&15%(‘&9éy Eogmyla %ﬂlkmaéedor
thysr at e thereof. One enbodi nent of the present

i nvention pertains to conpoungs having Formula (1h):
N NHHMN i NH ABN hh;N\‘NH(lh) wher ei n:

N

H

& X
Ry R, N
(1)
wherein each variable in Formula (1i) has the same meaning as described herein, supra and infi-a.
One embodiment of the present invention pertains to compounds of Formula (I) wherein
Ring A is a 6-membered carbocyclic ring. This embodiment can be represented by Formula (1k)

as illustrated below:

/N\\
N\ N
N\
— H
\B,x
N
R2 R1

(k)

wherein each variable in Formula (IK) has the same meaning as described herein, supra and
infra.

One embodiment of the present invention pertains to compounds of Formula (I) wherein
Ring A is a 7-membered carbocyclic ring. This embodiment can be represented by Formula

(Im) as illustrated below:

/N\\N
\ !
N\
- H
\B/x
N
R2 Rq
(Im)

wherein each variable in Formula (Im) has the same meaning as described herein, supra and
infra.
One embodiment of the present invention pertains to compounds of Formula (I) wherein

Ring A is a 5, 6 or 7-membered carbocyclic ring, as described herein supra. In some
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Ring Ais substituted with | or 2 substituents
sel ected fromthe group consisting of 15 hal ogen,

wo2@sopisic n-butyl, C 4 al koxy and C3.5 cycl oabkkylus26m/035927

a pharmaceutically acceptahfe salt, solvate or
hydrate thereof. One enbodi nent of the present
i nvention pertai ns to conmpounds having Formula (1h):

Soohlbenhire® syt Eng il Nybbritodhen gt Rofienhy

Epngulbdeias ilestreleddielows substituted with ethyl; or a
pharmaceutical ly acceptable ,salt, solvate or hydrate
thereof.. In one enbodi nent N\Ri MQ A is a 5-nenbered
carbocycllc ring and is_furtpeN unsaturated (i.e., a
ring doubl e bond). Thj bedi meht can be represented
by Formula (1li) as il N aigdSbeIOWNO\I NI NH
PABx R2 Rt N (11) whgreimeach variable in Fornula
(11) has the sanme nmeanRng as described herein, supra
and infra. One enbodi nent (&) the present invention:

C f
\%Feﬁnaeam e wgn@g{kg@ hQfihe %Jﬁ@aang(afkesx%@we %m%gd

IS a 6-ne ere cyC|cr|n
e leiorme sabpdin RinedY i f-anembdeed car@ydlis ring. This pm@@@vnt an’

&Qép@éénte&lb)'\#onhhli (19) as illustrated below:

(1q9)

wherein each variable in Formula (Iq) has the same meaning as described herein, supra and
infra. In some embodiments, Ring A is a 6-membered carbocyclic ring. In some embodiments,
Ring A is a 6-membered carbocyclic ring provided that Ring A is not aromatic. In some
embodiments, Ring A is a 7-membered carbocyclic ring.

One embodiment of the present invention pertains to compounds of Formula (I) wherein
Ring A isa 5, 6 or 7-membered heterocyclic ring. The term “5, 6 or 7-membered heterocyclic
ring” denotes a 5, 6 or 7-membered carbocyclic ring, as described herein supra, wherein 1,2 or 3
ring carbons not shared by Rings A and B are independently replaced with -O-, -S-, -S(0O)-, or -
S(0),-. For clarity, as described herein supra, Ring A can be saturated (i.e. no ring double
bonds), unsaturated (i.e., containing ring double bonds) or a combination thereof. In some
embodiments, - - - is a single bond and R, is present. In some embodiments, Ring A is a 5-
membered heterocyclic ring. In some embodiments, one ring carbon of the 5-membered
heterocyclic ring is replaced with a ring oxygen atom; these embodiments can be represented by

the following Formulae (Is) and (It):

\
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NH A-~s,XN R2ZR (lk) wherein each variable in
Formul a (1k) has the sanme neani ng as descri bed herein,

wQoepsadesmel i nfra. One enbodi nent of the preseRCT/US2004/035927

invention pertains to conpounds of Fornula (1) wherein
15 Ring Ais a 7-menbered !8arbocyclic ring. This

enbodi nent can be represented by Formula (Im as
illustrated below NN N N H AI3 XN R R

wiidreiy cachwagiabizi imFemalhe Isaaridho) hevei tie sFioe meahiag {sldagerithd Berdi e
sz%%gﬁde W@Qh E@ne@ﬁbm&{sl JB!%E’ouPd’s ?tlhppresgru Wvélm@ﬁﬂe ofIFglfn{uQ'(ls)zo

> [ I ment of the pr esent |1 nventlon per al ns
WhsTIDO (PR 1o fomegmbadinents. rpmRgHds ef the PrRprt épvemtiprsargpf 59rmelaor
(15m ar.eol (@ dkpecydh) & sbﬂmé@;boﬁﬁerﬁbﬁ&ﬁf bieshriR hRicht
in§e e of p?rmums)v\(l?e% is Igﬂ f;glé(gn P / S soé‘z)/glggug izo??tml‘.ﬁ? S
pre&wtt@dr:rmsmre cidiarnién (ltbplleeese?hts @darhyygeﬁamnrm [lmsofrk erpbognents,

cdnlptnﬁh%; Jf%%@séﬂﬁk&\’l\ﬁon Iélrelblf Fo'\hnulzl\hgflwhe(r‘}n%{)gs él._,; alﬁ%l a(ui l@z)ls H. In

wherein each variable in Formul a he sane
SRS SMPYgneats: cararRupdsgEge MesPs menﬂmoé Foarﬁ'a'aslsh VH¥ejeis both Ry and
RS, IGW&H:’h&;s damﬁgm&s df the presentlifReition @6lofFamh@gue! i C

wr)erengR, isCis alk)% ancplgzl lsnﬁnltn some embodlment-s, compounds of the present invention
are of Formula (It) wherein both R; and R, are H. In some embodiments, one ring carbon of the
S-membered heterocyclic ring is replaced with a ring sulfur atom; these embodiments can be

represented by the following Formulae (Iu) and (Iv):

\

(1u) (V)
wherein each variable in Formulae (Iu) and (Iv) have the same meaning as described herein,
supra and infra. In some embodiments, the ring sulfur in Formulae (Tu) and (Iv) is further
oxidized to a sulfoxide (i.e., -S(O)-). In some embodiments, the ring sulfur in Formulae (Iu) and
(Iv) is further oxidized to a sulfone (i.e., -S(O),-). In some embodiments, compounds of the
present invention are of Formula (Iu) wherein X is NH. In some embodiments, compounds of
the present invention are of Formula (Iu) wherein X is O (an oxygen atom). In some
embodiments, compounds of the present invention are of Formula (Iv) wherein X is NH. In
some embodiments, compounds of the present invention are of Formula (Iv) wherein X is O (an
oxygen atom). In some embodiments, Ring A is a 6-membered heterocyclic ring. In some
embodiments, one ring atom of the 6-membered heterocyclic ring is replaced by a ring oxygen
atom; these embodiments can be represented by the following Formulae (Ix), (1y), and (1z):

AN Ny AN
\ \

2~z

N/
\
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be represented by Forrmula (1qg) as illustrated bel ow
N NN NI HR (lg wherein each variable in

woeeosok481¢ 1q) has the sanme neani ng as descri be@cirarseoa 035927

supra and infra. In sone egbodinments, Ring Ais a
6- menbered carbocyclic ring. In sone enbodinents, 10
Ring Ais a 6-nenbered carbocyclic ring provided that

RI]JI &n ef’lC|Jl Vari n%?e in ?‘grg)u'ﬁ%doxglgg{) rAnd?'é){)rgave a]a(r)n% mrgent Saé n%ers] rlggl

twh@n prrecsaae i nlpsered efodiaentsaRingA 1 1‘5@ 7cmmmlz¢§roefchmlgrml a
( 1) VRleRbsHimdnt STehePrebedit |ﬁve§lon ?erﬁfns 6 cRIERRSS @ﬂ’ormula (1) wherein

I Th 6 7- menbe
E %I%EPYI Qmer?lae%&hefed%ﬁ%? gee- eIn some s'“@f‘*mffr*rfeﬁe%éﬂéﬂib'e bond
aaRh Balsenti b somegnbodisiertkgRing A lxeth-rhaberiedhesdugey dic rivg Fhiei n
. Rings A and B
gmbo&m%{l]t (gpebr]?geé)%s‘{&gd G)af': 851?(&&8\%5 Ilﬁ%%ggelgwé 9

are 1n y replace -S(O-, or -
S(O2-. For clarity, as desq\rfqbﬁd herei n supra, Ri ng A
can be saturated (i.e. no ri oubl e bonds),
unsaturated (i.e., contanning rirgg doubl e bonds) or a
conmbi nation thereof. IRQA enbodi nents,-_is a
single bond and R2 is . In some enbodi nents,

Ring Ais a 5 nmenbereqd heterocyclic ring. In sone
enbodi nents, one ring car @p of the 5-nenbered 20
heterocycllc ring is replacé 21 with a ring oxygen atom
whedrcagmaoailare Feraule Hin) b the eprearsanitged ddsyribed iivepinf oplaemd ng
_I_) NNN'N '"NN HO,H O, X
F%%g@é 3 %R?(’“s@’)fs (1t) WD 2005/ 044816
PCT/ ugmmb%@w Ri mérwer%ﬁw%m gl B spRe
Eﬂd’oﬂbﬂcﬁ@ tI(e IGSn)errﬁEI'é,d Heletokychent aiardﬁly&aﬂﬁaﬂwml(fbg omSing carbon
upr an

cfd nineﬁts can be regrestentef r{l% followin gr e of

des =
%aed oxygen atrer’_Fr)l the pres Ventton

menlaﬂ(alcxalnsﬁlld)\/\her e| n X is NH In sone enbodi nents,
conpounds of the presgnt invention arengf Formula
(1s) wherein X is ON(af oxygen atom N Isone

enbodi nent s, codypou Of the present )sN.nvention are
of Fornul a (I ei nHX is NQ one ®”nbodi nent s,
conmpounds of

(11c) (11d)
wherein each variable in Formulae (Ilc) and (IId) have the same meaning as described herein,
supra and infra. In some embodiments, Ring A is a 7-membered heterocyclic ring.

One embodiment of the present invention pertains to compounds of Formula (), and
subgenera disclosed herein, wherein Ring A is optionally substituted with substituents selected
from the group consisting of halogen, hydroxy, C, haloalkyl, C, 4 alkyl, C,4 alkoxy, Cz4
alkenyl, C, 4 alkynyl, C, 4 alkylthio, and C, 4 haloalkoxy. In some embodiments, Ring A is
optionally substituted with substituents selected from the group consisting of halogen, C, 4
haloalkyl, and C, 4 alkyl. In some embodiments, Ring A is optionally substituted with F. In
some embodiments, Ring A is optionally substituted with | to 4 substituents. In some
embodiments, Ring A is optionally substituted with 1 to 3 substituents. In some embodiments,
Ring A is optionally substituted with | to 2 substituents. In some embodiments, Ring A is

optionally substituted with 1 substituent. In some embodiments, Ring A is not substituted.



20

25

WO havspusssent

present invention are of Formula (It) wherein Xis O
(an oxygen atom. In sone enbodi nents, conpounds of

is C .4 alkyl and R2 is H ®n sone enbodi nents,
conpounds of the present invention are of Formula (Is)
wherein both R and R2 are H |In sone enbodi nents,

mméﬁmﬁs@&ﬁkvhwﬁﬂﬁi on are of Fornmula (It)
10 wherein R is alkyl and R2 is H In sone

é%@m'sﬂéﬁ?@p°“ewgﬁm (Bf the present invention are
of Folmask amtfddimentolte ﬁbsﬁnthﬁéﬂ’ﬂnoﬂs a %detB%ro@é’s@floe drébanﬁmf

%%?e?fé&ﬂ&@ of Forlfg 85 I T o aroun%s 9 Wp{eﬁen&nYef\thoa gr&efeacillly 8{e83rrﬁd

erocycliic ring’is re ace
taPR‘?Efﬂé‘géQﬁs'é tevakpesss etiigingevarietp pistag o eterialiyythat frecomoleicialyi ng
aod’llﬁﬂlé @@eaﬁ:i%ﬁepﬁ%y(s%ﬁﬁ)enc REides Wi ich Wi b farthl to & ﬁqllé'd intheX

glzﬁ lgﬂ wherel n eac

i 131 s P S oo 1 o isasbeeebstvens
meanhengneigendfiaidn Bael olted B¢ definitichdl prife ddMpbuhdidelofibedlabovs RRE
%H?x%i nts, the ring sulfur in Fornul ae (lu) and (Iv)
is turther oxidized to a sulfoxide (i.e., -S(O-). In
sore ERbBehadeiet wn by yse to prepgresoshfoynds pﬁhd:l'oventwh abergid ¥ js Nthd

((i eV )(m'g@ if aU;FyHE@E) uiehi28ddikd derivedh iR RE c)Qllc Ktone o'f brig (A)
onpounds of the  present

|a'?1\)}ésrtff’tfdo’ﬂ 5%’8“?'?6}'3‘8 Pﬁﬂ“él (lu) wherein Xis NH In sone
enbodi ments, conpounds ofScBén¢lhe present invention are
of Fornmul a (1u) wherein ¥ s 0 (an oxygen atom). In

some _epbedi nent s, inds _of the present i nwEaRjoN
are Frula(lv “kRS NH. In
enbo ts, TOMpo he present i |B)NHare of

Formi\a (Pv) wherejr (an oxygen _gfomN In some
enboh Rents, Ring k 2iRs a 6-nenbered het 5?(5t¢ycl iCc ring.
I n som) errbodi nments, on@)ring atom of the 6¢yenbered
heterocyclic ring is replaced by a ring oxygen 25
atom these, odi mrents can be represent ed’iby t he

follow ng KRorpulae (Ix), (ly), and (12z): N° N N NQN
QRH

N N \NH QN NH O X X N R Rt
(1x) —(1z) WD 2005/ PCT/ US2004
wher & eBo¥H vari abts it ulide TTx),
have,fihe Y¥ane neaning a esé‘rl bed
(1a) (E) (D)

Compounds of Formula (Ia) can be prepared by reacting a cyclic ketone of Formula (A) with
dialkyloxalate of formula (C(O)OR jo),, wherein R, is a C,5 alkyl, in the presence of a base and a
polar solvent such as, but not limited to, C, 5 alkanol, methanol, ethanol, butanol, pentanol,
hexanol, 2-methoxyethanol, isopropanol, THF, DMF and the like to give ketoester of Formula
(B). Suitable bases include alkali metal alkoxides, for example, sodium methoxide, sodium
ethoxide, potassium ethoxide, potassium r-butoxide, and the like; alkali metal amides (i.e., alkali
metal-NR,; wherein R, is Cy.5 alkyl or silyl-C, s-alkyl), for example, lithium diisopropylamide,
lithium hexamethyldisilazane, sodium hexamethy!disilazane, potassium hexamethyldisilazane
and like bases. Ketoester (B) is reacted with hydrazine, either protected or unprotected hydrazine
can be used, under suitable conditions to give pyrazole ester of Formula (C). Optionally, the
pyrazole can be protected, for example, with a benzyl group and the like. The ester is converted

to amide of Formula (D) using methods known to one of skill in the art, for example, treating

invention are of Formula (1s) wheprerusRo04/035927
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herein, supra and infra. In sone enbodinents, Ring A
is a 7-nmenbered heterocyclic ring. One errbodl nment of

WORMSHHEIeNt | nvention pertains to conpounds ofPCEAFSAU4435927

(1) wherein Ring Ais a 5226 or 7-nenbered
heterocyclic ring. In sonme enbodi mrents, - - - is a .
double bond 5 and R2 is absent. In sone enbodi nents,

RitthBnnfdnlash Fpolir ﬂiﬁf@#ﬁgtr t@ﬁbeﬁ%‘e@fogﬁy&rll fefpetdn o hy% fing pomt of the
enbaodi man@acan resente For mul a a)

foveRts £ e “"dé‘?"@ o eh)ﬁ"ﬂ‘g rFage'N such a?—PhOSPhQIS&'S B">’5(h'°rf€|e
ﬁHok;ﬁ@rous\pthmenhla@thldmw argiltlegiké, BitHeQtearal ia the brleﬁ)ncebﬂﬁ t he

g%ﬁﬁgllt %Qh staégcﬁﬁtﬁlrg E%?lg arm)qrmeqlkg ((b%n%emrali@}.l Nxtrée {%ls

@FP&?S aithenrzide (LRi THegy orpzideseqpigalend sish retdhoreddomypstiinazideng.
Jrlﬁetﬁﬂﬂﬁl azﬁ%@%ﬁ%@ﬁ\@; anll BR iR B IDEF S5k JWB%Q‘%Mg Ith Skl NY

an rin one ring car
ss r e  RLHE  Bic bt ari R PR P B
and [ire ik intagaitably sdiviest, such aks, MM the tikerul ae (I l e) and

( 1 1 1c8rre ILEM v\(ﬁhat CJ}J b'e\rusNd Qregkré‘k 'élipﬁmgg of rmula I%\v%e(elnr] X gs a mﬁ%

erein: each
Wﬁfd)(' <h Birg Btwr?esog@m’e) itizep Infepynedigtegider ved |ffble ¢he alsyrey| aigohol of
BHREIAIPRG ket 1 RehdlioS SURBmANMRRAN; ments, Ring Ais a
7- menber ed heterocyclic rlgwge qpe errbodl ment of the
present invention pertains to corrpounds of Formul a
(1), and--subgenera disclased herein, wherein_ ngc?
is opfionally substityfed wt subst it uent’s sel ectase
from¥he group consisiy ng of hal ogess>hydroxy, CA
~o@l. 1 al kyl, oxpdkoxy, C24 20> yb, C24
al kyielr, CI A al kyl t hi %, rRand C' hal oal koxgz g n some
enbodi megjs, Ring Ais optdt,gnal Iy substituteg with
substltuents sel ected fromthe group consi stii ng of

hal ogen, Cl14 haloal kyl, and ClI A alkyl. In done
embodi ments, NJjng A is optionally substituted with F.
In sonme enhpdiinents, Ring Ais ogtl onal |y substltuted

wth | ubgt i tuents, ¢ CO2R15
—-—
- e
- \y ~-CHO
R2 R, R2 R, Rz R,
(Ie) (N) (M)

Compounds of Formula (Ic) can be prepared by protecting an alkynyl alcohol of Formula (J)
with a suitable protecting group, for example, THP, TBDMS, and the like to give alkynyl (K).
Alkynyl (K) is converted to an alkynyl ester of Formula (L, wherein R;s is C,¢ alkyl) by
treatment with a strong base followed by reacting with a C, 3 alkyl chloroformate. A suitable
strong base is an alkyl lithium, for example but not limited to, »n-buty! lithium, s-buty! lithium and
the like. Intermediate (L) is subsequently deprotected using methods known to those of skill in
the art, for example, the THP group can typically be removed via treatment with an acid (e.g.
PTSA) and TBDMS group can typically be removed via treatment with a tetra-alkylammonium
fluoride. The resulting alcohol is oxidized to aldehyde (M) using any variety of methods, for
example, Dess-Martin periodinane (i.e., 1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1 H)-
one), Swern Oxidation, Corey oxidation with NCS or any other suitable method as described by
Hudlicky, M. in Oxidations in Organic Chemistry, ACS Monograph 186 (1990). Aldehyde (M)

is treated with hydroxylamine in the presence of a base, followed by NCS and Base to give
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enbodi nents, Ring Ais optionally substituted with Ito
3 substituents, In sone enbodinents, 25 Ring Ais

WOBL 4316y substituted with | to 2 substituentPE€T/US3004/035927

some enbodi ments, Ring A ig3 optionally substituted
with | substituent. In some enbodi ments, Ring Ais not
substituted. WD 2005/044816 PCT/ US2004/ 035927 21

T
Q&@\{L b Xst N), ﬁ@aé’ﬁﬁﬁf%ﬁ b{s LQ&@%& ggbomopg}/,m J;}%%Jrr?lla?{%) ina
W%@éﬁb SIPW'\‘V@WP'F%?? dssribgd 8o iR Bedciondelvme b §i-ef $i02Chealkyl -

PEGRA-SLENLQkyazilOVel tetrazoles of Formula (1). The
conpounds of the present invention can be readil

. LY
pr epdfnsdnethad thyt e29bg pisd topesParpipesiaip erfppundy S Erala () piilizssi ng
Atekhtia® (AV) & ilStraddtih R@ctith Seead 1B atd1@beléw:e comerci al |y

avai l able or readily pr y synthetic regimes
whi ch woul d be faniliarggggggépskllled in the art In

the illisfrated synt heses oug bioged bel ow, unl g COOH
€Cogeq, g ot e (EbpLed St goyegie

t he rstorrpound cri bed ache for Iﬁraonul a (1). 0 One

net Hdd t hat can' be used prepare conpoundsxQf-t he
i nvqakj on wherein X i (hBe.., Ring B i @
pyrazole) utilizes intefnedi ates derived frofthe

AQ
cyclic ketone of Formula (A) as illustrated in
Reaction Schenme | belo Schemre I O H CO2R10 H O
AAROAOON O(BMH R2 Rt R2 Rt (A (B)

\\

(O NN NN CNCO F- - ~- B NH BNH ~I |
Nv-bdrdsgsutimite Rt ®n) ©E) (@4OHCO|TDOU
Fornmota—(t=)>can\bg/ prepared b

ket BA@ 0¥ Formul a (y"wi th 15 di dPR§fMxal at e ofN
formula (C(O ORI 0)23,wherein Rois aC .e al Kygn
the presence of a basé®nd a polar solvent such %)
but not limted to, C, _8 al kanol, nethanol, ethanol,
but anol , pent anol

HO CN CN
cyanunc Q 1. BH3-THF \Q‘\( + \
B - ! N / Y

chlorlde , 2. H,0o/NaOH N HO N
I
n

Br’m Bn B
(AF) (AG") (AG")

Compounds of the structure (AJ) (wherein R is C,4 alkyl, C,, alkenyl, and C,.4
alkynyl) can be prepared by treating the unsaturated pyrazole (AA) with benzyl bromide in a
suitable solvent like THF in the presence of NaOH as the base to give the N-benzy! pyrazole
(AB). The pyrazole (AB) can be saponified using methods known to one of skill in the art,
for example, treating with aqueous sodium hydroxide in a solvent mixture such as
THF/MeOH. The acid (AC) is coupled with N-hydroxy succinimide using a coupling reagent
such as EDC. The ester (AD) is converted to thé amide (AE) by treatment with concentrated
NH,OH solution in a solvent such as 1,4-dioxane. The amide (AE) can be reacted with a
dehydrating reagent such as cyanuric chloride, trifluro acetic anhydride, thiony! chloride and
like, in the presence of a non protic solvent such as DMF to give the nitrile (AF). The nitrile

(AF) is treated with an excess of borane-THF solution in a solvent like THF at low



hexanol , 2-net hoxyet hanol, isopropanol, THF, DMVF and

the like to give ketoester of Fornula (B). Suitable
WhaMsa448ic| ude al kali netal al koxi des, for exaRPTAS2004/035927

sodi um et hoxi de, sodi um eRhoxi de, potassium

et hoxi de, pot assi um t-butoxide, and the like; alkali

nmetal amdes (i.e., alkali 20 netal-NR i wherein R' is

, G;Emperaiﬁlrk)(dllo@éd lSrldleat‘r()@,wnﬁ hﬁdrb@éh }aeroifl&rm lﬁ@ﬁ@&lxc@ of ool um

ISI azane
8’ tloﬁlm ﬁgx a'FlnéJ’tl ﬁm)fuérl g | cé’%éj\?@owbﬁstngégl
hex arréttlhgﬂhgﬁltécrlammem "aorciicohdd G\(b’a)&e@net)l@ﬂema‘s tadrbe piB)ardds
r@ Aple&tatiVet s%ﬂmﬁg sRRdwWASn R@Jctw'r\%rchewe% 959:# gcoﬁ)orl (A? ()ib is

ﬁrotecte ¥ razine ~can used er sul

1o e 118114y Fv@ewmw@ etiiied gertigowithaloghgf cz,ac”)
Optionally, the pyrazole can be protected, for
exanple, with a benzyl ggﬁ #p nd the |like. The ester
is converted 25 to am de ormul a (D) using nethods
o oren of skill in the art, fgy exanple,

YO 20084H)DMFLE P 35927 NZR, winBh,

i [va porar_sofvent at at ur e -Hrofmroem
tenper at te to tHboiling point wf the SBMIA0°C
Amide (DBnis reacted with a dehydé,atl ng reagent, such
as phosp&lﬁ pus oxychl ori de, phos ﬁzous pent oxi de,

t hi onyl oride, and the liKke, f\ neat or in the
presence of a noﬁ‘xmoti c sol vent, such as
acetonitrile, rand the like, to give nit IéN(E)

g react d
/;\ ,rgﬁg RABY bk)ﬁ@n aZ'EIPe ( B) or

azide, trine §IS|IyI azoge(l. A ' , and
the like to gilve tetrazol e of Forrrula(la)NIn sone
i nstances it €3n be beneficial to include the gsence
of a Lewi s acid, 4br exanple, AICI3, ZnBr2, ané t he

|'i ke, Compoainds bf thabiuerusQAMPRh be ﬁé&ﬁhed aﬁtrea%h@eﬂ%h&he
l(i)l#t&ﬁ%(%i@ﬁ&f\%jﬂp% e;(crésastof gl%q ha %gynftﬁwéeserfgo &&3{53\'\0 (af 0 Hx% S
M’(ﬁ@e B an gpratici Ssbmzt@h @)DME i Thezigsle (AH)os et aite 8n ghbleisncd ds
keam iR, iR h@)ﬂféyelncc%f cohal acw sucH R Eﬂyggmﬁt] )o i the tetrazole

Ilustrate I n Reaction Schene 11 bel ow cerre H
e A Dofng|soppsungs cprcbe Regpaied byzompal Memenzqmmtfc@g
@topp urlder dxidative bbrditiB:3d 3ddbvert HKEDRIEBLSing a BasQubh 4 pSiSlu N
ﬁg‘ ﬁeaﬁg )ggen% Rl (Ic) (NN (M Conmpounds of Fornul a

can epared by protecting an al kynyl al cohol
of Fo@me@oe g1)at can be used to prepare certain compounds of Formula (1) utilizes
intermediate (AS) as illustrated in Reaction Scheme V below:

Scheme V

O
LDA, THF, -78 °C o BANHNH,.HCI
,E g o EtOH/HOAG, reflux
EtO >< o EtO 0
YK )
o

(AL)
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W@ Rjoshgsstonverted to an al kynyl

with a suitable protecting group, for exanple, THP,
TBDMS, and the like to give al kynyl (K). 15 Akkynyl

wherein R5 is C, _s alkyl)2by treatnment with a strong
base followed by reacting wwth a C, _s al kyl
chloroformate. A suitable strong base is an al kyl
lithium fon gxanple but not limted to, n-butyl
lithiumQt-bdiyl lithiumand the Like. Internediate
' sbsequent |y deprotected using net hods known to
thgse)oK skill iS%TFADGNt o
can typikal ly beTemved vi a

d via treatment with a tetrla-al kyl ammoni um
i de(ANFhe resul ting al cohol S @@dized to
ehyde (M using any variety of nethods, for

exanpl e, rtin periodi nane (i

1,1,1-trg ac y-1, 1-di hydro-d

gne -y OxNglat | orNH,QBIr ey o ) '
di t abl e met hod—as™descri De é@y HudIT‘c‘ky'_‘Ivr—r‘h

OXI o4 |,ons in Organi Bo%A&ni stry, Mbnogr aph D6

(1990); g yde (M 25 is treated & (B hydr oxyl am ne
|n theB’pre ce of a base, followed NCS and Base to

v @f@)Slq_ JfﬁFP%'/oéJSZOO%O:% 28 i soxazol e
N)ﬁaxa.;gl_e_.( verted to
I'

dB'ofF (1c)|na @mtlallysumlar
rranner Nas descri ed above in Reactioniy Schene |, (i.
- C2- CBn3- al kyl &> -, -C=N -%8n- tetrazol e). One
nmet hod t(AR) can be used fo prepare cgxg@i n conpounds
of Formula (1) utilizes 5 intermediate (AJ) as
illustrated in Reaction Schenes |1l and IV bel ow
Sc he mnipbund GOt strisBBHA VECXDH e pBpdBed, froedCkthokirlley didpEttbnbheby-

el BT R B .8 e
nqmoaﬂ@pmhc e uch a8 DAXD) HEPS(imEyolveny susk aeKHE toyeagdeiketo
ter BAVBy. ThiEKQstbr (AMY iOfehctl@ wWith BenzflALRAANS GhlieNetilk iNa pévar
solvent, such as ethanol or methanol containing glacial acetic acid to give the pyrazole (AN).
Alternatively, the keto-ester (AM) can be reacted with hydrazine, followed by alkylation of
the pyrazole with benzyl bromide using cesium carbonate as the base in a non-protic solvent
such as DMF. The pyrazole ester (AN) can be converted to the nitrile (AR) using a similar
sequence of steps described for (AG?). The ketone (AR) is converted to the vinyl triflate
(AS) using Commins’ reagent in the presence of LDA in a solvent such as THF.

Utilizing compound (AS), a variety of substituents (wherein R’is C,.4 alkyl, Cs.4

alkenyl, and C,_4 alkynyl) can be introduced at C-5 as shown in Reaction Scheme VI,

Scheme VI
oy BusSnR' LiCl, ' N
TfO O \ (Phg)4Pd, THF R Q \ NaNs3, ZnBr;
o ——
N
g or N iPA/H,0, 90 °C
b R'B(OH),, K3PO4, 19

(Ph3)4Pd, p-dioxane
(AS) (AT)

ester of For muPaT(Us2004/035927



NI HO Bn Bn Bn 10 (AF) (AG) (AG') Conpounds of the
structure (AJ) (wherein Ris d., alkyl, C2.4 al kenyl,
WQ95/¢p816 al kynyl ) can be prepared by treati ngPCH&S2004/035927
unsat urated pyrazole (AA) w th benzyl bromde in a
suitable solvent like THE in the presence of NaCH as
the base to give the N-benzyl pyrazole 15 (AB). The
pyrazol e (AB) can be saponified using _Ret hods known to
one of sky1kyin the art, for exanpl (N\ t/meatl ng with
aqueous s Qdifum hyﬂdbvaclde inga ANMt ure such as
' #{ t h N- hydr oxy
mde usi mg—a coupt*ng agént y such as EDC. The
.m5§j i s corOeHed-HG the am@le (AE) Dby treatnment
with coje entrat ed NH4OH solution in a solvent such as
1, 4-di oqxl The am de (AE) can be r%gﬁted with a 20
dehydr a g reagent such as cyanuric orlde,
trifluro acetic anhydride, thionyl chloride and 1ike,

int hﬁ?}lp 'ﬁ?@?ﬁﬁ @anq}(e r&gt%tlparsgﬁdbfé sﬁﬁla}{&@g eﬁ%tne ﬁ»&e%f i0

gi ve the ni . The nit (AF) is treated
Baretshehah “%%E‘éé@“‘éﬁa"%?%t Syflyes é%‘P‘EJ% 'ina'??nrlﬁh%fp@feﬂ Poladium (0)
5 ih b krabldtovaikt sbdh\és ’me 3:0&54n9414]&1:ﬁuw thS&ﬂQ@&Q%ﬁ%?eact&ﬂ
0OXi da on Wt

V%glrrgp ; gF {keriy{ llz]oromc a01 & t?g % Presence o da ase suﬁh aa IthXssHm% osphate and

sepatily svef et ahakisofihahe pieehine sHodAm A i mtébleﬁnlder( ag 9s1 o
Mx'arte' Zi“henrgtnee' (kli'?fs ré%!:t&ﬂngll an Qf\gé' sllchotfs s@lluﬁrpzﬁgle n( !ﬁgbr):seﬁce ofa

var i ety of ethers can %lf resent ative
Leyisiapid syel ag dnedppmide: fogl VR&‘&&“F‘ g émfwr i G SimPayt
10 a(’e%p)ared b3 tht &mbvdll 6fied ehyOstottdiiag graupstharicdngte pafonhdiginia

§¥ SRR CortaHdne il bs; tR%]laJi mk&&ﬁ%l\% Eﬂwﬁs"i‘%&%m k{éﬁaﬂdl and

acipARdH2lornyo adltl oricprgerPted (‘)N@ED'O N N'"NN NN NH\
RO K@%atnv%?oﬁ@(w) mEy] bel\lllumnagd mxln\é mmdt‘(rﬁ% to)th((sA] )

he structur é ﬁ%
RED g e  PASRBERor e b arac Ry ar T1Pren
15 RNPABE whikh exh oy tlatbaaked deitsitatratdiadefivatigeand depddtecad baisamahodh

o%sscrigéziqllerlcja{nm

One method that can be used to prepare certain compounds of Formula (I) is illustrated

in Reaction Scheme VII below:

Scheme VII
NaHy4 >L TsCl
e R
o EtOH/HOAC, reﬂux pyridine
' CH.Clz
20 (AM) (AW)
\Q‘)\ 50%TFA/DCM Oﬁ_)\ N-hydroxysuccnm»de
EDC, DCM

* (AX) (AY)
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hydride in an aprotic solvent such as DM-. The nitrile
(AH) is reacted with an azide such as sodi um azi de,

WO 2005194836 esence of a Lewis acid such as zinc lpcanisdend/035927

to give the tetrazole of the structure (Al). Final
conmpounds can be prepared by renoval of the benzyl
protecting group under oxidative conditions in a
solvent |ike O using a base such @s potassiumt- 15
but oxi de an Xxygen gas. Oneomat hod g\htzcan be used
to preparg CenNtsyn c opnds I 1) utilizes.
ia p Iodi "(AS asﬁf&-ustrat n\Reactio(JJJy [lccigpe
bel dghene V O ODiokmg, THF, - &"& BnNHNH2. HOMFEL 0
0 "[~OENOH/ HOAc, reflux (A L) Ofp O7< EtO(AM WD
2005/ 04481PZ§>CT/ US2004/ 035927 25 0 (B%)O ON
50% I FA/ O O H N-hydroxysucci m de /N N EDC, DCM
)

|0 N(AO) 0.00 ONHzrfo P CH 1 anuric
chl el N 1NLBﬁoQ“éFné78?f=DNF N 8N (Aﬁ%‘tg{%ﬁdpp@@w
LDA, THg:N-78 @TEQCN O N N AN TOZe1(16Rne{ £B)°C

5 Corrpo'snds of t le Sfructure (AV) can be prepared from
3- et hoxy-@pgl ope .gioy treat ment® with

di al kyl oxal ate such as di*-tert-butyl®B&kal ate or

di et hyl oxal ate in the presence of

N\ ‘IN
CN
NH
N T -
N THF NN iPAH,0, 90 °C N
H H

|
° (BD) (BE) (BF)

A compound of the structure (BF) can be prepared from the keto ester (AM) by
reacting with hydrazine hydrate in a polar solvent such as ethanol containing glacial acetic
acid to give the pyrazole (AW). The pyrazole (AW) can be reacted with a sufonyl chloride
such as p-toluene sulfonyl chloride in a solvent such as CH,Cl, in the presence of a base such
as pyridine to give the N-sulfonylated derivative (AX). The pyrazole ester (AX) can be
deprotected under acidic conditions using an acid such as TFA in CH,Cl, to form (AY). The
pyrazole acid (AY) can be converted to the nitrile (BB) using a similar sequence of steps
described for (AG”). The ketone (BB) can be converted to the vinyl triflate (BC) using
Commins’ reagent in the presence of a base such as LDA in a solvent such as THF.

The triflate (BC) can be coupled with tetramethyltin in the presence of a base such as
lithium chloride and a catalyst such as tetrakis triphenyl phosphine palladium (0) in a suitable
solvent such as THF or toluene. The p-toluene sulfonyl group can be removed by reacting
with tetra butyl ammonium fluoride solution in a solvent such as THF to give the pyrazole
(BE). The final compound is prepared by reacting the nitrile (BE) with an azide such as
sodium azide, in the presence of a Lewis acid such as zinc bromide, to give the tetrazole (BF).

The various organic group transformations and protecting groups utilized herein can
be performed by a number of procedures other than those described above. References for
other synthetic procedures that can be utililized for the preparation of intermediates or
compounds disclosed herein can be found in, for example, Smith, M. B.; and March, J.,
Advanced Organic Chgemistry, 5" Edition, Wiley-Interscience (2001); Larock, R.C,,

Comprehensive Organic Transformations, A Guide to Functional Group Preparations, 2™
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a non-nucl eophilic base such as LDA or LHVDS in a
sol vent such as THF to give the keto- ester (AM. The

waeos/esier (AM is reacted with benzyl hydrazipog/useeansse?

reflux in a polar solvent,zgsuch as et hanol or

nmet hanol containing glacial acetic acid to give the
pyrazole (AN). 10 Alternatively, the keto-ester (AM
EAoRS ARk M oty s Aaine o. LRIAQHES. BY AR b0,

geyra;dol e W th'benzyl 'bronide Using cesiu
@am&ﬁa*rt sigsd” tEion dda Wiksy andrﬁ&n% p‘ﬁ?ﬁh a ﬂyeﬂ igespprated b?:"ﬁ“ B
iverencd Mehdpeh@z®l e ester (AN) can be converted to the

t f ste .
et bR B B e B B0k et
tehpationierpyor digsterepoingrs.€lThe (n&@)norws imlerst@ainmextesd torkb sugieenantiomert,he

RiaGeEdiefs aft mlLtlDf%s {hpre(ﬁ 1&@d¥1§&tzen§at&§ hFoﬁﬁxla (H and v\e,ﬁforlrﬁuﬁalel Zi ng
compound (AS), a variety of substituent’s ereiln Ris

éf:scnbegdlekey] sup@arg{mtea&ieﬂ @ﬁgﬂresenéﬂ Hn@dualaqowrﬁ Wd)m%tarﬁs thrgeof,

lufiltss @stetoo chodh otheris@Ss S hovvn in Reaction Scheme VI.

Sche VI CN. Bu3S R' Ph3)4Pd, TH
nﬁg mg(ttﬁes R ﬁsolved ﬁtd tRF op'g%) %n&gae by linown metho@s

For B{eHy 2y SHBIEH oF Ec(cPRSRARE thoppoTc b Rapcal B VE(aTYandND

%Q@aﬁﬁ%ﬂlé&@all? g@%&Q&ﬁﬁﬁﬁ%‘eatﬁgt Whth J\IIJaSé'EIlAN)ther methoNd for

RS e g Igopte pure qaorerRg baser o Fﬁ’rfm%iqgéap%myn can
bgticilgacttve ghatyik brithigal ﬁypdrtabbralrﬁaoammmomamtprdsm ihfegtion

Qz[nq 11§ BE r%soR'ed ato th%gl?&{cglu Chpoa%f .Ig ph{ tllon sc%alegtleon P 5’1 091-

ﬁmrﬁtesdm@mlf(t@ or cagnphersudphgnaie) saltd fer esmwee ﬁtle @mewn@@f Tfigipresgnt
§bid6MNBay oAb bEERALA B&Qﬁéformtalnﬁ o? g 1ésfe}e@r¥1§|c G¥Rs of @sﬂ:r Qﬁreactlon of

reacted with a sujtabl e al ke boronic acid in

B E¥Rggs %frtheavma%?élavegwwwfaé" ?P&‘E"Hé SIYRACHRIGS BrPqrdic A?fbsuc%s

ﬂatcah\yé_s frois (10 br (a$:hdnglblma:ke|, @) bri(d) pieeyiylycing 104D 1¥) dadphanic acid or
?Jh!a %mma“mr(& gpastér%km%ilc clﬂ} %ﬁ:?és%é ?’egcltlx é}ttha%gm;{&t}{%? of tﬁé zp:eaent

oxane
Juerorpwithap aptigety astivel éﬂoni)fpmah er tbfr 1é<s eihgegueptly hydrolyeedi s aci d

such A&idhdMmeBER '?Gr@r@res&hﬁnogb%@n&h&nk@‘(ﬁ(ﬂ%% BosOfkilleD & the art

struct I na
can be useéJ an% glpf)e apparent to the avegge worker skilled in the art. Such methods include

those discussed by J. Jaques, A. Collet, and S. Wilen in "Enantiomers, Racemates, and
Resolutions", John Wiley and Sons, New York (1981).

It is understood that the chemistry described herein is representative and is not intended
to be limiting in any manner.

Representative examples of compound of Formula (1) are shown below in TABLE A.
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sol vent such as net hanol

0$9 et hanol

and acid such as

formc acid or concentrated hydrochloric acid.

Al ter

natively, alcohol (AG) nay

be fluorinated using

met hods known to those ﬁi"ﬂﬂd@d in the art, such as

DAST [(diethylamno)sulfur trifluoride], to provide a
€npddrio 15 conpoufithcids ch can be el ahor a€kemicelNames
tetrazol e derivative and deprotected using nethods
déscrli bed her ¢ it hod that cal!hEetagde P46
prepare cert ai (O nds of For frul §rgygro-pxslopentapyrazole
illustrated ingRe cti®n Scheme VI1 bel ow Schene V|
OO0 [0 N2H4 Et0 0 fsCIH pyridine|] EtO | O Et OH HOAc,
reflux NO HCHR2A 2 20 (AM_ (AW 0 O\ Et0 50%FNDCM
OOH N hydroxysuccimde_ 1N N EDC, DCM Ts (AX) Ts (AY)
W2 2005/ 04481 / US20Q4/ 035927 | 27 HTe@azo[s5-N)-Nediiydre
NH2 | O/ 1 i clehlpride Di oxadl-then3BipbyNzolN Ts
Ts (AZ) (BA) p A, THE 78| C T~ Me: Sn, Pd(PPh3)4
NC INNLicC, NO‘I'\UHenaﬁ 120 cC N Ts Ts(BB) N N(Tf2
3 O N—N 6-Methyl-3-(1H-tetrazol-5-yl)-2,6-
(B dihydro-4H-furo[3,4-c]pyrazole
X N
\ N
NN
H
4 N—N 3-(1H-Tetrazol-5-yl)-2,4-dihydro-
N\ I N cyclopentapyrazole
\ N’
N—N_ N
H
5 N—~N 3-(1H-Tetrazol-5-yl)-2,6-dihydro-
N\ I\ cyclopentapyrazole
\ N8
N—N, N
H
6 O N—N 3«(1H-Tetrazol-5-yl)-2,6-dihydro-
N I/ ,“N {H-furo[3,4-c]pyrazole
\ N
N—N, &
H
7 5-Ethyl-3-(1H-tetrazol-5-yl)-2,4,5,6-
N—N tetrahydro-cyclopentapyrazole
N
\ N
N—N, Y
H




(BC) N N N CN N TBAF CN NaN3, zZnBr2 NH | /1 THE
@I i PALH2O, 90 CN NTs HH (BD) (BE) (BF) 5 A

w 3?95@6‘}?6 of the structure (BF) can be prepar e®CGLER004/035927
the keto ester (AM by reacting with hydrazine hydrate
in a polar solvent such as ethanol containing glacial
acetic acid to give the pyrazole (AW. The pyrazole
(AW can be reacted with a sufonyl chloride such as

pelpdsuene Sul TonylsyedihdT1 06 TN a 70' Vet CRIG

CH, 2] in the presence of a base 3ucitr—as pyrra fe—to

gi v& the N onyl ated derivative 5(56&).3_(1%39&{5%94%6-

ester ((AX) can De\10 deprotected Undetranadbey emapyrazole
condi tj ons usi ng cidsdgh as TFA in CHZCIS form

(AY). [The pyrazo A AY) can be converted to t he
nitrile (BB) using sim Irar sequence of steps
descrijped for (AC)Nte ketone (BB) can be converted
to the vinyl triflate ("BC) usi ng |Conmi ns' reagent in
The prjesence of a base such as thAtnma—sotvent—sueh
asoll-|lF. The Yriflate (BC) can be¢ v . .
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protedting groups utHlized herein{can be perforned by
_a purder of procedures other than|those described
E‘ Ref ergnces for other synthetic procedures that
bd utiliN-zed for the pr epar a} i ohPePY--ptetREdliSades
cqnpounds di osed ei n can be f%‘g tefrahydrp-
exarrpl e, Smith, &I Mar ch, | J XAOPSPIRR ol
Or ganijc Chgemi str Ntion, W/Iey-Interscience
(2001)f; Larock, R;G-N 25 'Corrprehensive Organi c
Transforrrations A GUHdtho Functj onal G oup
Prepanatians, 2"d WD 20051044816 PCT/ US2004/ 035927 28

Edition, VCH Publishers, Inc. (1999), or Wits, P. G
M 2 G eene,Cﬁ'_I'\A%; Protective Group$ Pfoﬂoxyé(ﬂ'&ﬁﬁeml S-yl)-
Synthesis, 3 d Edyt John Wl ey and Bbh&tetghigoo)
all three incorpa N n by | ref eréfpERate] r

entirety. Conpounds sl a (1) may have one or
nore c¢hiral centersy—@nd fthereforje exi st as

H
13 5-Cyclopenty!-3-(1H-tetrazol-5-yl)-
2,4,5,6-tetrahydro-
cyclopentapyrazole
N—N
NN
\ N"
N—N\ H
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WQ0KY04481¢ azol - 5-yl ) - 2, 4-di hydro- N\ PCT/US2004/035927

cycl opentapyrazole N NNB H 5 NN
3-(1H Tetrazol -5-yl)-2,6-dihydro \ N N
cycl opentapyrazole NNHH 6 -N 3-(1

EmpgdL [ aZol - 5-yT') sguchied! NYdr o- O-N N7 A€ hemical Name

furo[[3,4-cJpyrazole N N NN HH[ 7 5-Ethyl-3-(T
Hopetrazol -5-yl)-2,4,5,6- NN 5-Ethoxy-3-(1H-tetrazol-5-yl)-

t et r ahydr o- cyclQpent apyrazol e NI N N- N2)4,5,6kttdzhydNo-
2005/044816 PCT/ 004/1038927 30 Cnpdé#cBpantapirarpie
Chenical Nane 8 L3N Htetrazol-5-yl)-2,4,5,6-
tetrahydro-cyc |opentapyfazo le [INNNN N-NHH 9
5- Methyl -3- (1 Ht f'r"'?golHS-yl)-Z,G- NN

di hydr o- cycl opent apyr azol e

Methods and Uses

Compounds of the present invention are useful in the inhibition of the production of
free fatty acids. Further, compounds of the present invention are useful in the inhibition of
the production of free fatty acids while resulting in substantially lower or in some instances
no measurable flushing side effects, which effects are commonly associated with the
administration of niacin. Compounds of the present invention typically do not cause
vasodilation at doses as high as about 300 mpk as measured using methods know in the art,
such as the method shown in Example 7.

In some embodiments, compounds of the present invention cause essentially no
measurable flushing in an individual compared to an essentially equally effective dose of niacin.
In other embodiments compounds of the present invention cause less than about 80%, 75%, 70%,
65%, 60%, 55%, 50%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10%, 5%, or 1% measurable
flushing in an individual compared to an essentially equally effective dose of niacin..

Compounds of the present invention can modulate the activity of the RUP25 receptor.
The term “modulate” is meant to refer to the ability to increase or decrease activity of the
receptor. In some embodiments, compounds of the invention can be used in methods of
modulating a RUP25 receptor by contacting the receptor with any one or more of the compound
as described herein. In still other embodiments, compounds of the invention can be used in
methods of method of modulating a RUP235 receptor for the treatment of a metabolic-related
disorder in an individual in need of such modulation comprising conitacting the receptor with a
therapeutically-effective amount of a compound of Formula (I). In some embodiments,
compounds of the invention increase activity of the RUP25 receptor. In further embodiments,
compounds of the invention are agonists of the RUP25 receptor. The term “agonist”, as used
herein, refers to agents that can stimulate activity of the receptor (i.e., activate), like the RUP25
receptor. In some embodiments, compounds of the invention are partial agonists of the RUP25
receptor.

Another aspect of the present invention pertains to methods of treatment of a metabolic-
related disorder comprising administering to an individual in need of such treatment a

therapeutically-effective amount of a compound of Formula ().
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described herem for use in a method of treatment of the human or animal body by therapy.

Another aspect of the present invention pertains to compounds of Formula (f), as
described herein, for use in a method of treatment of a metabolic-related disorder of the human or
animal body by therapy.

Another aspect of the present invention pertains to compounds of Formula (I), as
described herein, for use in a method of treatment of a metabolic-related disorder of the human or
animal body by therapy wherein said metabolic-related disorder is selected from the group
consisting of dyslipidemia, atherosclerosis, coronary heart disease, insulin resistance, obesity,
impaired glucose tolerance, atheromatous disease, hypertension, stroke, Syndrome X, heart
disease and type 2 diabetes.

Another aspect of the present invention pertains to compounds of Formula (I), as
described herein, for use in a method of treatment of a metabolic-related disorder of the human or
animal body by therapy wherein said metabolic-related disorder is selected from the group
consisting of dyslipidemia, atherosclerosis, coronary heart disease, insulin resistance and type 2
diabetes.

Another aspect of the present invention pertains to compounds of Formula (I), as
described herein, for use in a method of treatment of atherosclerosis of the human or animal body
by therapy.

Another aspect of the present invention pertains to compounds of Formula (I), as
described herein, for use in a method of raising HDL of the human or animal body by therapy.

Another aspect of the present invention pertains to uses of the compounds of Formula
(1), as described herein, for the manufacture of a medicament for use in the treatment of a
metabolic-related disorder.

Another aspect of the present invention pertains to uses of the compounds of Formula
(1), as described herein, for the manufacture of a medicament for use in the treatment of a
metabolic-related disorder selected from the group consisting of dyslipidemia, atherosclerosis,
coronary heart disease, insulin resistance, obesity, impaired glucose tolerance, atheromatous
disease, hypertension, stroke, Syndrome X, heart disease and type 2 diabetes.

Another aspect of the present invention pertains to uses of the compounds of Formula
(1), as described herein, for the manufacture of a medicament for use in the treatment of

atherosclerosis.
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@), s-descriped Bergn: 350’(‘“.? [apycpsE b msdls?l“ym @r ktses‘ ras'ﬁfe*ﬂ?laﬂ% ro-
mdvigyc| opent apyrazole NN NN H H WO 2005/ 044816
PCTI Lés%(é) gﬁéogf"?’nse%g Zf' the present invention relate to methods of treatment of metabolic-
related disorders. In some embodiments the metabolic-related disorder is of the group consisting
of dyslipidemia, atherosclerosis, coronary heart disease, insulin resistance, obesity, impaired
glucose tolerance, atheromatous disease, hypertension, stroke, Syndrome X, heart disease and
type 2 diabetes. In some embodiments the metabolic-related disorder is dyslipidemia,
atherosclerosis, coronary heart disease, insulin resistance and type 2 diabetes. In some
embodiments the metabolic-related disorder is dyslipidemia. In some embodiments the
metabolic-related disorder is atherosclerosis. In some embodiments the metabolic-related
disorder is coronary heart disease. In some embodiments the metabolic-related disorder is insulin
resistance. In some embodiments the metabolic-related disorder is type 2 diabetes.

In some embodiments related to methods of the present invention, the individual is a
mammal. In futher embodiments, the mammal is a human.

Another aspect of the present invention pertains to methods of producing a

pharmaceutical composition comprising admixing or combining a compound of Formula (I), as

described herein, and a pharmaceutically acceptable carrier.

Compositions of the Present Invention

Some embodiments of the present invention include pharmaceutical compositions
comprising a compound according to Formula (I) in combination with a pharmaceutically
acceptable carrier.

Some embodiments of the present invention include a method of producing a
pharmaceutical composition comprising admixing at least one compound according to any of the
compound embodiments disclosed herein and a pharmaceutically acceptable carrier.

Formulations can be prepared by any suitable method, typically by uniformly mixing the
active compound(s) with liquids or finely divided solid carriers, or both, in the required
proportions, and then, if necessary, forming the resulting mixture into a desired shape.

Conventional excipients, such as binding agents, fillers, acceptable wetting agents,
tabletting lubricants, and disintegrants can be used in tablets and capsules for oral administration.
Liquid preparations for oral administration can be in the form of solutions, emulsions, aqueous or
oily suspensions, and syrups. Alternatively, the oral preparations can be in the form of dry
powder that can be reconstituted with water or another suitable liquid vehicle before use.
Additional additives such as suspending or emulsifying agents, non-aqueous vehicles (including
edible oils), preservatives, and flavorings and colorants can be added to the liquid preparations.

Parenteral dosage forms can be prepared by dissolving the compound of the invention in a
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The compounds of the invention, together with a conventional adjuvant, carrier, or

diluent, may thus be placed into the form of pharmaceutical formulations and unit dosages
thereof, and in such form can be employed as solids, such as tablets or filled capsules, or liquids
such as solutions, suspensions, emulsions, elixirs, gels or capsules filled with the same, all for
oral use, in the form of suppositories for rectal administration; or in the form of sterile injectable
solutions for parenteral (including subcutaneous) use. Such pharmaceutical compositions and
unit dosage forms thereof may comprise conventional ingredients in conventional proportions,

with or without additional active compounds or principles, and such unit dosage forms may

apyrazole N N NN H H Methods and BE&4I52004/035927
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In powders, the carrier is a finely divided solid which is in a mixture with the finely

divided active component.
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accor lghtﬁcgfotnoprgﬁfafmls ﬂacl(xde)solutjoﬁs, JB3gendidhy, QR dn&ﬁ.loﬁsr Q)W:)@ﬂﬂe

ghar maceut i clal g& m.l ns co?pr sin n@d tons
AEr o MRIGERRIPY 7 B0 Bwasr (&P R 8'8°é‘6‘f [C@TCET

bapdbe Bokrsulaed as @llusiartsén dqh@ngofyethige tihet solritrh Ievable prepamgore,
p0|;J g{aﬁglg ?Hg fe ﬁﬁé ayl%gqggogpcgr @Qggﬁb Fsas[lsrp}:rgﬁﬁ‘s cgmrfﬁtngl'éted ;Eaﬁdmg to

carri acce sense bei ng
e I o benaaritaple dipRersiye Hre*remn& pRcRiEind ﬁwtsgen@flg 3EFRS- he st
friRc Bt gédaRifonahtsl alObe a@iéﬁlé in}éctﬁiﬂ& ﬁfuﬁ(fnl o@blﬁpensﬁdh it Av@ntoxic

reci plent

P%fat éac[c?%agfs dg‘fﬂ’ttoé%’g’ nt,f 81' ex%n er as a rs&t(n:t{ogrn l%u?nﬁdnop Among
the picergble v¢hiiaks kuddomgnshiac @a be m@ymwatmgum{:r)s solutiggiardal
ggtorﬂ@!o@ﬂx‘ﬁ %ﬁl@ljide thﬂﬁh l«kg lacﬂigloh rs]tteJ I@WQQML & com?eHll%an HR&E\P]@%@ s

intravenous) admnistration or in a form sui
&lvewmumegct"rgaquww By thisayepessanytiand fixed ef' Fn&e ?feﬁ%oyefblﬁc‘wg
@nthé@m@romgly&ﬂ&eﬁ hin additRA S béiRlsudpad Ahiekidding e nak: a
g 2. C ﬁtrolled rate by presenting the drug for
BrB%a a\"ﬁ)‘l‘? SU°°PH®an efficient manner with a nini mum of
degr atetcoroppunk adchrdinglioly pre®§t iyeption aiay fus be faamgeiet frgarenteral
R ﬁap%oncz@gmp Inf2EticRor em{ers@ﬁ@hﬁa.@@&lebmudwﬁgm) fnd can be

sin ressure sensitive adhesive and a renovabl e
B‘ieii’t"é‘t‘f‘ w%d%fyr@}m finnonlesy pe-Sjled guinegsi spafl volumpdnfygiongr Bimylik y
sk bdmainers withiéh addeld pw;ewauuanuercsm@mdorandy ARRLAToraE a t he
LS55 8RB SRR 1 3 ROLAER L R o,
t he artlsan
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The conpounds of the invention, together with a
conventional adjuvant, carrier, or 30 diluent, may

WQ H98/06816%| aced into the form of pharmaceut i caPCT/US2004/035927

formul ati ons and unit dosages thereof, and in such
formcan be enployed as solids, such as tablets or
filled capsules, or liquids such as solutions,

%H%QG&%L &%ndl&r@abgﬂzﬂ@ %d/o?&n&pé'sfﬁ PageME lAﬁter&th?—%%tﬁ§
Il ed wt or, ~oral use, in the form

15&%@&5&% ip Eﬂ’*‘id%'sf“f"o?b“’r"@éP%Sepélﬂﬁ?]ﬁi"%?frsﬁf"le gd Oche/ in the
lf/@hmaﬂ&n fEdnBoiuti@, fondoagituibl with aSGitablk VR, dOster P pyRsHepfred
\&ae % l%lung subcut aneous) use. Such phar maceut i cal

88 t'ions and 35 unit dosage forns thereof my
c onpréqseussolnien suitarirefbr dral gee eehi be pepardd yy dissnlyioa the eatiad
&EQ&%H VeHtkP and aéMutgrlul%f)le \’:\61&5}951" hav@ugg Et&ﬂllgmghndq{%k'eﬁ'{ﬁg agents, as
conpounds or principles, and such unit dosage fornms
4‘?&3‘/‘ WD 2005/ 044816 PCT/ US2004/ 035927 36 contai n any
suit aukqh@uﬁﬁs‘peetohs/senaam tal 1BE cah Bemae by &@erﬁnﬁglheﬁhe@miwded

%tlvmnpqonen?ﬁ %vaWI ! n‘l VlSC(rUS mnttC!'.Ie (Sjl% f%ral %S%ﬂﬁ\g&%gmg aelgqg to

of ora m ri S
mdthyicathdoses sddgia car@@’wetbylfqﬂwjpﬁemameb @eli knowheiseoding agfnts. f or

ex am;ths%,mcﬁ.dédal%l satd, forﬁ@p@e%h'rlat%ns ﬁm&ﬁ%ﬁ&&@&i t9be dohvdiddCshorfijn€
phar maceut i

0Si ti o e e.in
e o LT ?03“ AR R O AT - n{ra*zﬂ'%ﬂrfwwa
salytans tsuspénsibiand atilsi@s.i Thgse@ctp@nibns niay ammpline® additios ticthe active
c‘{i%ﬁé},grﬁ ARlhS ﬂQJo?s &a%ﬁ%é‘g Bitrers! a@tﬁicﬁia?s ag@%énersgénﬂ;%inﬁs
a suspensi convent | ona itives' s
thlal@v%@lubmalnmaem anddlgrlike.st ar ch or pot ato starch; with

bi Nd &b StoidafdmindGatioh ¥hebildérM@ te@bhybluis Bucorbifd l’olﬁ{e‘ﬂﬁ/%tlon
deri vat b}egm acaci a, corn starch or ’Q‘B atl ns; with

@n & rgments, (eams Qr lotigps, or 2% iaaKleMBtAAG. o " st ar ch or
sodi Winteenshoky eaets g, f etample 08 dyrmalmell withtaaduerus oroéyibase

\?M\qpe gd’c'ltld‘l’)%f guﬂéb?e t? £ke£§E§aﬂ§/§x‘ I'# ét i eg,t)tgms CI;EE See f?{?l?u'(l)eﬁrlleg gvéth %{1
agmm pilyi bess apdhwitl ésf agnerdl ggo ce%ame@r m%‘&?*?‘ﬁ%f}’m%@ﬂ‘? gfakilizing

WS hiseRing kgemy &@&nasg derfid) thtceéatng agept.b aF d’é&ﬁﬁéﬁgbrﬁsﬂ' Iy
acce tab [ nvent| on

ca
B A Lk s g L S
ctolmexriséargfactwaageinex afpeceddwscastdlly siciosgpndathgar gagaganth; pastilles
g,rﬂ@%la&ivg fa%reﬁam% Inbrk Qaglessuchsapge(fﬂnrn ngylcs;m%ﬁsuwaﬁd 15
y term actlvelngrelent is
amap ﬁ@ﬂ‘OPthW%SFF‘é cQRpritikhe esflveang'eﬁﬁ%trmﬁe@aleuhw carrier.

C 0 er Q&Slufdn@& sus@&@no&h@ abplﬁ%ﬁf&ct@z t&t@é‘ﬁ'&&iﬂ&n&y l@fcoralentlonal means,
r OV [

L ace Ohyd S0l in SPhte TBT Y
B‘rf"é?% ad‘°é’5ﬁr "é‘)‘re e°<Et°"’rayash"o°‘"“‘ 0 %’h“"” Inact rve
muigiese foenit rn thaftritterivaspoild diopge nemram, }hrsb@ bepehizyegirly Zeghatignt
a{arn%‘(slteq}l%% amopgg}@‘ %&@Hkkﬁiunggnﬁééoﬁmonghﬁsﬂm WhRdbase of

usi n Oun s of pr esent | nventl on can vary
wvtamﬂns AP Er@ch*%ved for s¥prpRle bYefPFanS&éa meeriig aPBiHRg SPrayREmP-s
k n OWAdhéhistrit®n ﬂhye&bﬁirﬁcﬂy trdct mdySilsé Be dﬁlﬁev&cﬂlbyl aBof ireloko

gaﬂ%{'g"l}il %#l l}t%e %?gve ur eqlent 1S &r(ﬁndc g] Ina t[jressurlzeci(;;pack v(\;l% a stntaue

nat
armllant [1f thsacsmpctuodstyéthe Fcelauled) or@harmdwtlmmmlt@ns @hpmm
Bah érg ghtmmlé?emedtapﬁrogam %gl 15 Qg}rlaﬁya%fi{)s&r or %nmﬁgmﬁrs c&be

acute or chronic disease st ate is tredated i s_conducted
Brichpptafprararwle ysiag ¢ #rEaY: aNehylizes aPBRRBAHEY 2 inbalation apparatus, a

xﬁdmcﬂhlﬁteecfr@dryipﬂwc&diﬂhdlér Ohainfaceuit@l oo htfr\dtﬁstx@ﬁontohtﬂe
o!ﬂe(iugdﬂs:of Ihﬁ chrﬁq%)la gﬂas an aﬁo osc?ségn g{epa\rrgeo | 9?r%&§s€s vaﬁll known gthe

O 001 tng to about 5000 ng, about 0.001 to about 2500
ng, about 0.001 to about 1000 ng, 0.001 to about 500
ng, 0.001 ng to about 250
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ng, about 0.001 ng to 100 ng, about 0.001 ing to about
50 ng, and about 0.001 ng to about 25 ng. Miltiple

WQaWsd445dm be admi ni stered during the day, esp&€EITAISREH4/035927

when rel atively |arge amounies are deened to be
needed, for exanple 2, 3 or 4, doses. Depending on the
i ndi vi dual and as 30 deemed appropriate fromthe

&@éanesm]eﬁn RRYS I lol tﬂQr @Jpa&%%rwxme LiutBRYr RSeR6E BFHRAT Y

deviate upward or downward fromthe doses
cfé@equvqﬁ@athh%qﬂév'ﬁm i WaerayRiaiconst mixwies ¢ auitaplg falingi splifons Gp be
ampRgddiuvify cs.abmarpxddmeers,l forakdmpe: bbxh@ra&eﬁo,l orfo@@ibuitadld ple@fvatils €

t
Sagﬁoptlg ngaéglfeésoflm i %rea%ﬂgstpo{e bloa%fanlginlﬁé sgﬁjbll{zers ngep g‘rgts a{ng }SItL 5, and,
athpprprister astpromy profedantysfonexanpdef indlude caton diokifloAFE B syl as,

tdﬁcﬁ%@‘ﬁ u&&getﬁanee ﬁ@ﬂ@ro%@m@@ﬁg ok hlgfnorgtgtrahmoe ale iha%@ the ﬁl@ The

|rratel beat the discretion of
&ﬁresehwrﬂomﬁw%’v é‘F°a°i?"‘6‘P a arfﬁﬁ%n&%ushfs lepifhiny d] ﬁ%?oaq of diyg gan be
Sc_kxiuloll@l&ypfbvftslb:eofarntetetémd@rest ands how to extr apol ate in
\ellx\all?rp?naftorméj?a?ons mten?ed for a@rinmftra? on t?slymg re?ei)rnpatcrry trac? lrrcfugmg mtrr]anarrs%ll
rfodekton, thelcerdrundowit! geaerellvhate as@alpioEle @Wﬂ@llﬁ@ample Ofthe order of
RETidbae A4S, W%mcﬁ leel daﬁTbetc%QmEd)oy e kﬁmem%csarﬂfo@@ﬁ&ﬁ§

nodel s _as descri he Exa , infra; rrgh
¥ Fésrsizetosy Wéﬁ%deﬂﬁ&é?fmz\@'Oa%%‘enlﬁdﬁwﬁ SHS“’B%‘%\WFS& e active
|uigierdantcarotfeetnbbyddn vivo ani nal athoscl erosis nodel as
descrl r ,

t hese Lapsch ERIR B b Bproliba SR EHT B A6
veedneplt a pefwderiyeix efithersarnporestie p sqlt@blmwﬁﬁbassw s dpctarsottaedy starch
SHeGAIRS sudh @Wypro@ﬂrﬁ‘eft}@r&bm&e Q’nd%olpﬂﬁmrrolm@mm er e

often, these xtra tions . a
b By Eh ager i S RS ner b RS Ee ey B
®F pie6tdin Snit daeimmmmmaﬁe cdpguixts o cartridgeslof) ele., geknen, by/pister
I ion of the
9{1‘(3 frx}ﬁ bvglhlilﬂxe %OZ@érCﬂdde%r?lfrﬁQ% J@%eglg é)é :S‘xq fgt foute of
ad m niThg nhamamthab:trmrmww?f@wly i8 6?154069@? Bempso fsud form s

toRBar@foh 'is‘éhWade@fnfo'uﬁxa&b){es MR J@E&Kﬂnﬂt@ﬁdaﬁtttte%@ne active
toxicol o e\xﬁnéfll thelfartlcular co

SRBIBY A R S
uiism’eue Aexdtitieoor prp@itios such s ;admtedatabiets cipsuias) apd phivdlgameiakoat e
g{l?és nﬂb& e @I‘n?(g)s dg? foﬁﬁ)‘%q Ye £ &Bsu tQ, cm% (fh %£engJ 1H£l¥ qu{ can
I've corpounds Are adm ni s ere I'n tron to
cbeﬁ*pmmgafmuntbmfm ehitsainPaeesh®mas part of a dr ug
combi madidiR capdUhe fH ORRGRINIs@YoNEIA 1if0ds férli@ichsl admiflitaRAsr
ion With the conpounds and/or conpositions of

tpﬁ??ege?s RIEAYYBH i s selected in accordance with a
var i eCympaodsof the pressni giventien cat broweveridtie’threadyess & Thteuspro-
LB AGENR coﬂpo%ﬁmanﬁw mo%m@é emesqecﬁmxehewav Mo SEon AR

15 therefore @y deviate froma preferred dosage
8 ghdmien adinigied e pn ipdvidyekhesnasours pndgtee iotpispRion ko ive the
tpbxaﬁt colamage Panﬂugee@agxeber@@uemmomwusas dethd .hesmtsmuﬁ@l one

gr% s;ﬁ:cx?l %cp nons tcHuc (%ogegfve lgrl‘;fups used ina t{aey e rEaFHeartto C?’lter G20 8Pm1nate

I nven
dtwmertm»i the cympewride Intgknerab éhe fpre dmgit approdch isatilizedig If@llltms@l or
%ﬁsoq:lnéfr{ Q\eﬂor&%ﬁ @@cussﬂ)q ns" p%vﬁt:@iﬁ Qd}-hg&chiaagtp(/ C’Sf?erllb,af’rg drugs as Novel

i ntervals, wo, three, four or nore
Refreaoyeemy eY°' déyf i f’z@ STSWQ’P%SW %638@"? {ndtigreversibls Cgiers in
fmﬁg ﬂ?cei'gn di.\BddadB. Rockk, Amerramhanfacwiaﬁmseﬁmﬁbn&m Bkgmon Press,
C}S tlYofs u%;cﬁ %‘é’ hee} q{ynmréc:)/\ﬁgrateadtbélr ?n\t;ee i ﬁwexlr %nrtlé g?rg 3 nf :m a?:
adm n| stered as deerred appropriate, into several, for
exanple 2, 3 or 4, part admnistrations. If

appropri ate, depending on individual behavior, it can
be necessary to deviate upward or
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downward fromthe daily dose indicated. 25 The
conpounds of the present invention can be

WP A#S1d ated in a wide variety of oral and PCT/US2004/035927

parenteral dosage forns. I will be obvious to those
skilled in the art that the follow ng dosage forns
may conprise, as the active conponent, either a
conmpound of the invention or a pharnaceutically
acceptabl e salt of a conpound of the invention. For
CrminatiombheRAPY naceut i cal conpositions fromthe
CONPaEHNE the &fmpbhﬂs Fneesdnt m&Qtldn laz\hQi’e] kdn@#istered as the sole active

grﬁl‘.gﬁu 1C leji%eln? G ; ongg]%r% t) qgely r%n a 6P I g% a? ?oa%glatilorr]l (WJ‘ atﬁer
phowee@ntal ambl(@t. sombpiatidngherapalpwich ae,sf9r tedreiioeng of the

cﬁs‘é&%@s%%ﬁd‘itf&ﬁé/cﬁs%rde@ B e SIREES Thdr8ore %&QP&&:& offie §x‘8£ehtd
carrier can be one or nore substances ch may al so

inyeption inclydep metheds of “eﬁmweﬁfmt??g"caa@?ﬂdéseas%saf)ramsws igjstering
tb h#bhdlﬁcaﬁhﬁ need bﬂ%ﬁ:ﬂhm@mﬁ@t ageidettical ¥ eebEiv Samonit GﬁeafoMﬁduhd/ﬁS ,
SI nt e r Iiol r\]&gth ‘%ents nca

tbnﬂresentt mr/en Kggn 93 F]morb ac%nmnappharmac U ca aéi:nt 9

ddécribed deteinol i d \Nhl ch |s ina mxture vvlth the fi nely

di vi @@glb!@%alrryﬁe&mﬁﬁmh can¥Pugl Q&%%ﬁ%&\e\mth the compounds of
PCT/ US2004/ 035927 In tablets, the active corrponent
theepresenk BYENignippiudp, @’“é’a?sf”( BN A @"0{'??@”??@&?%’2{?"9 /mirosemay g
e glfpaiide trymsfenprateih (2pbBEVITR) Gpibitdrd, BICR-42éhisepiiplae jsettintned t he
(%ﬁlAgS o%Qt%‘,QSot%‘:ﬂQ and! norgpm pn e ngt\g(g nl?hbf'f‘(?sd({o% glte,ssibnpé%ine),
cont ai n varying per cent a ge ano tive
spopatoumiektic fEerte ﬁr z@&emlatew@r anmm@opwmn@gpwai@r example,
ﬁr@x@cﬁﬁtmweléﬁggﬁe%hrﬂul;trn%mrgoé réca)t(gg% %; %Qnaimggrl %«%or of

the acti've conpound owever an arti san wou
aRREATIsS HBATePle DR Wil (& Afpinerding -v)-Sifferblomphenylis Qs”s ar y
cﬁlﬂloto@ﬁﬂnﬂ)-&&kmylﬂ HSpyfa@dle- pweinﬁdeﬁﬂdlaﬁlﬁkﬂn&hﬁatﬁg Bormone
2{;{%@({!}1 6% leptons @{e%@pr(aeu;?t 16% gna%fgtée?g] % r%caér tg'{ a%bmstlsa%aga’mgi ;gtall:]
mgdnysts,deasb irhibites (ssb el temhxdaﬂlmsv wet@that)eztnlo@m@eents fsuthaw
J%lntoésmggé%é NeGBEéBﬁdebiu&n‘ia%mstsatnﬂors1n)§t:c abdf®; denyiRpibfRfoSrone

preparati on” is intended to 1 nclude the fornul ation
Q5 £ anplpeus HeteRfeslicaippisein tfcvm peonigs ‘éﬁ‘?fa&ﬁ%'iﬁ SEXREREE er i al
a’:\ﬁgdhafs,rtir(ﬁbnnﬁ)ﬁlﬂdlmqurd’i@n zanagaﬂ&;gheagomhwﬁemhe-u heeepat hgomas

céll1agpd\§t}tiog?phlcﬁ?fo&sﬁsuclgas%ﬁ(t lgne nav% § ?égsnero F ! r%z?cgu icals, Inc

Birptow NlYyapd Proae Iﬂe@mb&l@mb@xmgemataﬁﬁ), huveh agbettrelated

T&Q*s?kéRP)pﬁwﬁ Lgeptopgnga%wls%shl tszulle 3§ece;ﬁ&'}%§%oﬁlsts émg'erse

Ffozenges can e used as so fornms suitable for oral

agemsniestomedip § Fecenty pEopiste 5@?4@@% ARG A (g exampip. oy

pRetdrining gaaamon 4 @l liR ararap@ﬁmlppprbug@ts@fbr dxahdly bmdpdm)ls
ride r. coc

I
et | P BTSToe e PU SO s R BBGUST) et e
regglilpappa¢nt indign gt thél‘rhseanm)stctom ronog edoers skifl mtthmae is t hen
pour @doBE RucGRNE me%m ob%éltégéints SO LefLSted Ao} tﬂé"@gup chsE@r%'of

and thereby to solid ornmul ations sujtab

QysEHh PR ERHOFAMSETIP RS Eﬂ‘iedé‘a"n lepyia. 35¢ pxsudqerberrisg ‘Bég’éﬂéﬁ‘l es,
dmfmmﬁ pompbnxeiaaﬁhe ;g@érs inveahlaBBcombiaAIR therkpiareayBinistered in
gant ai ni.ng i n addg N L Pl he active ingredient such
8dunc on WI %mse an orase‘x<131

nown |n the art to be
appr cbtpfr unattréood thatthd sdorfe of gmpinaipmtherepy@fithe ¢ampbundeof the present

inRhtibh WaR Sther SMRIESS hé%ﬁ‘é, andiddfk a%EHd;', %b&ﬁ%uppte@sram%m&@agents
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water or water-propylene glycol solutions. For
exarrP parenteral injection liquid preparations can

W§2005
glycol solution. Injectable preparations, for
exanpl e, sterile injectabfe aqueous or oI eagi nous
suspensi ons can be formul ated according to 25 the
known art using suitable dispersing or wetting agents

is Buf timised sqeasel lisrg abrye hbtdnchufiésén inaple brey combripagiont aithlapy

phg' g&%c@lt heQ\poeréclelﬁgal p&np@sn%%géﬂll for lh@lr%%eﬁmf @vemkgma'n@n

or 'suspefision In a nontoxic parenterally acceptable
ObmeP’ﬂél‘i‘t‘a%r solvent, for exanple, as a solution in
, 3Omét ana ;ﬁ&rmaa%ﬂﬂlﬁlggentshﬁacﬁﬁ@ﬁﬁtaﬁlb&ﬂszty G@'ht@ [ttascambechsed
. sol vents a te e
'ngmwsww““ﬂﬁaomﬁog@? PRl S IR |,
treatgheitiof @ncomsstre disdrdeys. rextedntgf sush digodders welydsiteiugapd prieypr more

ph%@éewc%ﬂa &% niQvifin ﬁ,e Lrwﬁatbena{g tétHéag&gbmgm@hm b6t
fhis purp

ose aqy fixed oil can be enpl oyed
lirpited fouitié fabiowingy s WQ‘M%’S: m&i@md%rb'@wewea‘wcwe "rhfP'm

pe?oqgé)rﬁé ﬂ?&]rferett@; icha?e@réll@pt&-L}@'@ ﬁ@\l@bﬁg&us@(iﬁsdllrf inflin 4HaRgUes)
preparation of injectaples

“M@mﬁ%w hofess, ﬁ‘f°é¢§“é‘ﬁ‘r‘°‘i”?ﬁ‘0%i‘ft’$séﬂ’ ?ﬂ‘ﬁf@‘%@at include:
fehdPibraid] bRLa@btatk @Emﬁlﬁdfzﬂnikﬁbraie andabitikgibid detséqnestr{nes. vaich nglude:

i nject.i on Q a e hol. nt
chloﬁ%qﬁg?%e ):dleé{\paf %g)r%l gpe, glacm anh %t&gta%eﬁg &fﬁ{ex&r%osiesﬁli“rg?ﬁ]
adexmélgmtp;mgi;pbge reg:p@r. #njapqnists ﬂgypqhﬁlge;g)’pld%| ticlogidipq Agg the like),
arlafo ek &ﬂveﬁfngla xﬁé"imlblforsdéﬂ§1@ter%9ml@deﬁ&r aﬁtag%fs@ arﬂﬁd@(dl%d

reservative. The conpgsitjons na ? e as
InggrQ1sanes OORBASPEAT e PG VG OB S prERe ol ihﬁp%%ev‘ya“ g e in
cORBLASHDH Svitl € PafhaeSuticabapeht hitagentsthalbading td @v muhag dithe cldges of
dzoog 044816 PCT/ US2004/035927 39 agents such as
Y ng, stabilizing and/ or dispersing agents.
Al t gt inandersiepdythat thi scopecoff Paybinagiongireeagly efite cerarpupss of the B er

mt/é%{xm w@bﬁh@xj ﬂﬁgﬁ\a&%txcgﬁg&%hs(‘noi lﬁth'e@ifo |t&§b 19tkd ek, .kz.{me: o8 fr4,d
11 zatl on I

anPIHXea ’"S?u‘m'%‘b‘}"é ccvt&xnagqnémt énydagax glfic&;tlcfil gen{)ci/ Iplgtméaﬁe t?a'ie Ie on
cdmﬁﬁon uf2il OF e tigi@nentof digpaee ushdsiodsot dignisrs thai alrealb‘k@ 4 or

i e prepared by di ssolving the actlve
m&%?rp'c re%%figéorde and addi ng suitabl e col orant

f | avesmesmbasiinggis |of thq RAg§er mEenfien legkude mﬁbodé@fénﬁftgxent afg disease,
dIESE 5:QOnditDA BERISbeA H&BIfF Eb‘irlpﬂﬂﬁg aSMintsﬁbrlgﬁo §randivaduall in kes&ofCc an

s@gﬁ%gr?fgmq di \‘Sf\ga?lré %%jga(r{q f" cfég '§X %urnI aﬂhe pre%énh m?ermon in
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di h L o i
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a@xwamemwramse ,RAAR agenéstsi inqubim éhedin erplagees.d BAG-EpA guctase
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el GRSt s it B S e P Rasramine,
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SSFEPRF e BISTAL I8 A et el LRk AR bl i
cbriveradeengms inhidodry bididtensimiy reagpeon antagorstschnd N@OFQCNE In ome
eltngc%kng:e@s tﬁe%rnlgtﬁstrcatcbms&& thether c@ﬂbr@@sr ot & ok gSmRpQads

accor e I nvention can formul ated as
froinriterzeatip sonsxweafr?sglw&qaéﬂmfbm@ﬂ alggse rgductaserinhibiiarRig it
patch. G ntnents and creans may, for exanple, be
formul ated with an aqueous or oily base

8#48%¢ at ed as sol utions in aqueous pol yet hPCERIS2004/035927
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with the addition of suitable thickening and/or
(gellin agents. Lotions can be forrmulated with an 20

W98 81%r oily base and will in general al soPEB®EH0H035927

one or nore emul sifying agemsts, stabilizing agents,
di spersing agents, suspendi ng agents, thickening
agents, or coloring agents. Fornul ati ons suitable for

HRRE-E04 re@RBNhRibRAlduhe eﬁthtemnmﬁ hbrsto %budﬁabmmn&ﬁ&r
conprl S1 ng actlve a ent 1 n a | avor ed base usual Iy
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com 1% V\%; Last é‘,{é‘é o rgde aﬁéoﬂkr% o%%,ﬂ]? @}ea x srcrellﬁé heagid in rlls%’meand
smquar!yh'e thej pqzumeﬁew}a?l |c¢rmosm<8cfmm cemsnseﬁﬂnsmmeemsqn@ n@lecarl e
ABR e @RuFLn§Ghd &, %&x&;ﬁb@e Q%&@Asxd&@%mbh(or DYi0&QMERL InRBiR,

nmeans, for exanp pette or sp ray
PigenipHME-SoA Efﬁ@‘aé"dﬂ‘ ‘B‘éf Wﬁ%edﬁé’&‘e?'ﬁ"@‘wﬁg filratgy LDL catabolism
Bhhakder; SgRRndiruoMertih@lentyh@ ihifBitb€ hsuti Setren efhafbenpper or
HHEqu lm}hls can be achieved by the patient

RIS Flng an appropriate, predeterm ned vol une of
t he sYlitaltlé Parmpeeutmalspartsshadean be wed ih eonpiagien with @Dpandspf &y
h&&eﬁt IE\@mlop %c@m ch%gdage%hlﬁ%@nplCﬁucpsYda.@?ﬁ%%orggekﬁlg to the class

tering atom zihg spray punp. Admnistrationto the

pedsysis whicloronpetitiaely inbreiidigebtye erisemescieh esedmilae, mekiss cof  an
B SR scrksQIelith t breds nd bl fefiine 2 b MR Bt o B o S

provided In a pressurized pack wwth a suit

pluensidas imhibitory retardémigigRs otier e tseuce eodrelyeere IeéFIS(bx)ielmng the

B%@sﬂm vt £d lsugﬁ"@ NGRS k icgaﬂﬁtn@@mpl@éf%luc&mﬁ&'uﬂﬁbﬁom include
m ni stered as aer 0so for exanple as nasa

ABheEol§! - bihipxy- %ﬁfap%m'tshmme kgeqerig gﬁw’eb‘@g@sseb syglifbandgurt |

bREosXa MRbRurs MASWIG A aBpr ay, a nebulizer, a purrp
nebul | z

or . o eaier A SR B RLE B B PR B b
asnrinsttairiciof soffonylhreas. El@rvpl@mvidsaso?fU)tahémehnhllpwn(OIe) as

SRl OB Bl 0539 s dpuis
sseeridreig the eelimembigpes. Exapples ¢f i sulfondusess melpdsglybyrige, glipizide,

maémld@and%mkasmrdayl&e@lkndsiunsrpm&1 ons of the conpounds of
cohol m xtures

the For.
Ut t BB IR e Bt PPl aE B S SR BY B P o
prshonention fnddde thenaeglitinfdey. Toxmeghitigdey em bapkoicdcdderpbtivey
%t}%t Sdldi AR 6r E»ﬁ&@&é@h@%ﬁmse 9%3&%@& pgstebrﬁa,@mgeegnﬁem,a
r rncreasin bl oavail
andshey waperedl amtwe'lf@*ylumn regucing Hiyyor %WP‘%StOé megliinides
Gd}idﬁuﬂa’éiﬁg%ldé rr@ﬁ@‘nld&ﬂﬂ%theﬁlﬁb@ln&mb\endh ?f ktide car bon
i oxXi odi f | uor
e nPEP TS rarE Tt bt i b Poe P PSP aR R ere
arsentinention kneludeTeebiguanddes Skbk bigwyidesorpresini ety of dabsbnt stimulate
g&%@ib éa]yc%lyg’ y rrfct%&te e Qen§lw;12 to%ullinenﬁ Jcht F@nﬁhera?&?ueg %%lt glt.lcose
contr ol provi sion
wprvaon fiopp t'redw?fﬂ*rea%uP%ﬁgofuhmamaneﬁwesmm 'ﬁh i flatatqclén to
bXi8atib i FHRhrhEEsOF Biguaki@e tncludephénisiliniA Ondtfofnti B@Sralin, anli Biguanides
ornulﬁtlons the compound wi Il generally have a snal
WP i ze for exanple of the order of 10 microns
or | eSgtablGeheimageutrakragéntsitiat @i zeeuscxtm cdpnadibri withrredpdyydsiwén s
EQ&YI\HN&H:O%: Iﬂ'n%lu@er tﬂe’ 0 él%s‘&‘é&% fgrs %&5&&&%%318 Wien
esire ormmul at1 ons adapte O gl ve sustal ne
cahrstiévely dhibit Higestvetenaymes speiigs edinglase, noadtse. lsedestnipiso jusdse, etc.
Alternatively the active ingredients can be provi ded
in the formof a dry powder, for 15 exanple, a powder
m x of the conpound in a suitable powder base such as
| act ose, starch, starch
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derivatives such as hydroxypropyl nethyl cellul ose and
(Eolyvinylpyrrolidone (PVP). Conveniently the powder

W 0pO#81e | | forma gel in the nasal cavity. FOEUS2004/035927

powder conposition can besgpresented in unit dose form
for exanple in capsules or cartridges of, e.g.,
gelatin, or blister packs fromwhich the powder can

1Pﬁa?ﬂ@e£ LS Erﬁa‘ﬁ iR AT @E‘érex%fsubi’eﬁnﬂxﬂf&ﬁ#aﬁ& gluﬁ)gd;wﬁhlbxtors

ceutic reparations are pre In unit
rereféeﬁg@mﬁlw ﬁ'@erWISﬁreétwe Ploqdgiuggse femds bYﬂF'@wrﬂ&tdigeﬁﬁlow of starch and
s3ghRd EYAnfiRE of oD R obidbsd mrﬂlﬂt%r‘%%c&@@dcﬁb&é 1,.9RRRyLat e
quantities of the active nponent. The unit dosage
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oo g Prngigh e PR e Hse el S emtoligfere
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ﬁsgrmr%%)5$slv9 es I%WQP H g§on‘a{)l o‘fg% o p?d%@crt]ign ltrﬂM&)géh(Plﬂlhgaﬁg}\

e Co ert rugs %
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%\Ver gBSEh&Absterdi E?els t@rrﬂ'bﬂ{n%' dem%i?é’t%%lyi éok'&h\h(h 268 rtRictase.

acilitate oral bsor 1 oNn. Oroug di scussi On S
HYI§ o adugtase iy the H“’g‘t&‘?ﬁ?ﬂg eapypre . ch@ﬁS@fOI Bjosymtipssiz e sigfins lower
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J@%Ratmfplmtm BV1Ss UG5V DG IVRREA RELeBY ifhRHES RIGA i the
heir entirety. WO 2005/ 044816 PCT/ Us2004/ 035927 41

a('Eorrbl nation Therapy: Wile the conmpounds of the

pr es Shitable ﬁMﬁﬁdcbtﬁ]Ehl sgajfts tha candbausedl Hitcerj@ekioSvith bnps@ld€of the

%uﬁent mventlcp n|1c uqa%e? ynté{o% in cr(])gvigx ignrz]yantne (ACE)\‘?\AW}?%tErQeﬁh%QXQ (gensm

Opmmnmpemea infaifitors gaeng do the class of devesrbt pretiailpiawertplopdiglycpse

186 Bs alas loRErink BBod Jr&@&er@%,b%g Br@%tensm convertmg enzymes.

di seasg&/ condi ti ons/ di sor ders descri

ExpraplesobihpaneispyniapyedepaRymegihitifes "‘ﬁ'l“%é‘ﬁ?p”?FW%’Hﬁlaﬁ?Pr"
de_rapﬂluﬁlﬁ:&nlrmhhﬂd%lﬁipnt, bedavie prid REro@prilnaibtap o) ehaﬂaprlbi fobiewpril,

es .
LSRR AR A SLSEL Dbt 0 LA L
eapyg irthibégrs kpowoimpisisid of the present invention in

conbisiiable gﬁhnﬂ\icwﬂca@ﬁh%mpﬁxat OAb8 ud@ GhichrjPBdh wm nipBERUs el
acent as l@gﬁcrl pbed herein. Suitable ‘5& ar naceutl cal

R E\ﬁt“%""f“ﬂ“d‘fc ° Pelofaiy’ erfPeTATERTALT OPRIURnER rgreptor
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ezineéé Ibﬁe %l/"sgr{];ﬁc r@%sg %&engﬁ I %é?p Qz%{mgstrtls Sx#crlldg losartan ﬁand the
ROBBHUTBAIMP)), dndh prigiotenshr 16 recmtaawﬁ ikaqwag in the art.
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(CCK A) agoni sts, serotonin and norepi nephrine
eu take inhibitors (for exanple, sibutramne), 15
48N meti ¢ agents, 33 adrenergic recept oPCT/US2004/035927
agom sts, dopam ne agoni stss5(for exanpl e,
br onocri pti ne), nelanocyte-stimnmulating hornone
receptor anal ogs, cannabinoid | receptor antagonists

[ for @tﬁémnﬁentsmm Jn@re of the diseases cited herein include the use of one or
N- (pi peridin-1-yl1)-5-(4-chl orophe

1-
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t he conpoun sent I nven on W
mmninortmé pliatmacetieahasent caarbe prerared 8y mpying ths respgpijye pqtiyeeomponents
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PCT/ US2004/ 035

not limted to thoge |sted
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present invention include agents useful in the
treatnment of concomitant disorders. Treatnent of such
Uhistd dempoundcind dasaly IVethode of one or nore
phar nRegut dofed fggagga i DRl b Ao Rbbicd tbo Rl P RGImbiR
the classes of S referre T mi to,
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exanpl e, fibrates that include: fenofibrate,
bezafi brate, genfibrozil, clofibrate and the Iike;
bile acid sequestrants which include:
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chol estyram ne, colestipol and the like; and niacin),
antgplatelet agents (for exanple, aspirin and

di phosphat e recept or antagoni sts thBET/US2004/035927
i nclude: cl opidogrel, ticlepidine and the |ike),
angiotensin-converting enzynme inhibitors, angiotensin
Il receptor antagoni sts and adi ponectin. 15 In
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B DBy M st i G P AT BBl
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of the present invention enconpasses pharmaceuti cal
EF8EP% i ons conprising at | east one conmpound
accoSgitirege hohddofoniudogpofafing radisis@@scint bgghidvempiunds aten sone
gplﬁgmqu !:qu'?)g&nﬁs of%%v%@{ ABGE lcvelll ﬁ}%Lvn ﬁ;(ﬂg&q S’Megeq.? ﬂﬁeug ther
rises one or nore agents selected fromthe group
Wéﬁi Sr pagploncorpaipting scaikipt Ievels altiumcws fataigeoldop s $5id pr5 s
fallese reductase inhibitor, Dbi guanl de, HMG CoA

r educt S, .. nhi bi.t or, ual.en eS| S i nhj

fi br&r &2 eé‘éff AL §ﬂ’f ih'é Pee ‘5?1’@‘1"‘8%“@9{§F‘ﬁ“‘3" specific
ag ity gnoducta gndecypiyaybalogatwitddiot tmsqturatmwburmss ecretion
enhancer and thiazolidi nedione. 10 Suitable
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present invention include a-glucosidase inhibitors.
a- d ucosi dase inhibitors belong to the class of drugs

WA hpetitivel y inhibit digestive enzymesPSHHN244/035927

a-anyl ase, naltase, a- dex#Tinase, sucrase, etc. in
the pancreas and or small intestine. The reversible
i nhibition by a- glucosidase inhibitors retard,

di mi &bdu@ﬁonmthgam.ﬁs@ormm fHPJt ﬁ]%r&édu&%ﬁhér %V)G)lex%w@%d
starc and sugars.

el ayi t he
A VT N LR (PR S S
dstars,|landike likacar bose,

N-(1 I 3 .
Voé Fggg%fyoq mpwﬁur{m \t@h.l.qg &ﬁg{‘s:i‘ﬁaégc%l n#f%rs;amts at
PRSURFOTeica %ﬁ%c'fe?raet'v't'smhtaéﬁe resu'ﬁhapwaeremawg regprdia fgnctionak

HEUPs 906h 2 FEMydek] kEEHR, lLbGﬁﬁer Qﬁery\/lamheqmémo unds of the

pres . NV uae Su

DT B G eyt LG s TP bR M aR B ipe g grecursor
coBunieg dxcangodbld maerts fortrifumogas ip s pregeateio€a itabéd chiglydny

tr an%wmmnm &mgbﬁ hflodi n%?‘#] L fhiSE&ERE né)tﬂ,ua\{l#r @m,ﬁcged 0

recegt ors In ranes. Exarrp es O
RETRATP Brigrthut é‘gﬂqﬂﬁbq ’iﬁh’é"d&f%d’ﬁ“&éapp’@l’mfﬁ Ppcgreers with high
sgéclmw rﬁtmqyamidatmermssﬁ&ﬁoo MsbridFaCASwKIBOMEher sBectid Betiaifyl -

it n{aﬁ cal, agents that can be used in
Sgclc];"nj ﬁ’ﬁe&( m@ - h%gtgr'{'f)‘ounds of the resent invention

i ncl Spighetidveetimdgfor ingorpotkting activity lepabgpif |1 intr tefess male@ileb @pladsi ¢
aci dxd esrahmwrx,%a.kzr%a&l@er G %ceaur@%%mﬁ LSy opﬁetetogévl in

secr et agogues ese agents targ post ran Ilz?‘
L IVELS Cgaé@m"asalhém a%hté%ﬂ&?i?ﬁ%i‘feé b @‘dé‘fbﬁfiqee&EX/‘Ot d labeled
cSMbJu@d‘l)Mngi NE'EB A BpréseleiGirddeiutddvis reporteK B AMLER-hind co-workers in

I ude repaglinide, nateglinide and
ﬂ?’%erhe'r"re Pze?{ r91+ % known in the art. Suitable

phar #a@em'fjtpahatag efirhenols kdhis pragedieallgwefdr thmmmm}ammif [*ont
tW i dhtho SoQARR anfas bddfed HYCOHETE. LI LY 80bREs th DGLLE bhfu
guani des. guanldes represent a class of drugs
@"ﬁ’&‘f”“’é’f 19 5ts@ -8¥%anaer obi ¢ gl ycol ysi s, increase the
sensict iavsil ﬁr}d htterodrflboimiide ekdhangbi@itHI&r 4 n’rheﬁemod isigBitaBBa two
eB Erlopelsst Tge r&%%p is fﬁ?%oonr r%%ngoﬁté%g onmeéert]egoa!'yptt) eSI I ﬂ%‘bl t fatty
careqsnpndlwtrl@&vlhm mter@anm"&for@kmrmlegym%@d rqq@ilomﬂe Pd(Ph; P)d
ophkﬁﬁl%l% Biylor ha&erp Fiflufhy in R HREAIET 2 Ay RhGHAD: Al&Slkylalia Wn
i tabl e phar naceuti cal ents that can be

%%é&“ﬁﬁ%f&%bﬁ&ﬁeme PR GLRAS Y %iaﬁéﬂ -Dyandigp-warkers

" in N@rled CompdiRedicpternt 20®1,a4 g80c8282.dase i nhi bitors. The

g gl 5&9&% lgl%%ﬁ Rbpfy c@&écﬁr)cf’of Fgrmnglf) (L,a§1 Ibg l?se&l 1In Ia J?éep hé assay 1o

estive enzynes Su
ideniéfsatupte gegpoundyy dp geseral tesmg; a napgly qmmm 811r51ﬁed compound (i.e.,

té%&ﬂnbb%g@%l He 3vuiétéd foftits abmtytmedul@élﬁx%@%ﬂh@f%!ino%be&ﬁ?drﬁ ound

reversi j nhi bi osi dase
of g (1B e *?@E%ﬁﬁepma. % fiogy.de @ M éﬁ%%@ﬂ%&la' LEoBPod
vgth the G@dio-labalel comimyndieFaynula )t fxehechingig tol terRUPRS etaproc direatlyd
| = of a-glucosidase inhibitors include
cgg%?e}%oﬁ)sné% Jf%% Ydi hydr oxy-2- propyl)vali ol am ne
(genéhd lebeh@wpowﬂé@qf the esEeNt invigptigh bindytp the REF2wreqsbtare dsindase

e}nB&Hn@nttﬁ’J I§be}$@ %oxﬁrﬂ hasin id}ﬁe@fhﬁn ab§H Béoﬁﬁh 6n another embodiment
phar maceutical agents that can be used in conjunction

ﬂw IR BPBIN RS 2ilntlgiethanspes KifM. ivernetesnembiegimeéherabaled
chBFoRNd IROMBCEH @l thah B8Rt 107,51, AGEI NMEEHoBHER R lTabdled domBound
PPAR-y) agonists. The peroxi sone
proliferators-activated receptor-y agoni sts represent
a cl ass of
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conpounds that activates the nucl ear receptor PPAR-y
and therefore regulate the transcription of 10

WO 2W5#4§1¢ esponsi ve genes invol ved in the cont PEN/USR004/035927

gl ucose production, transpét and utilization. Agents
in the class al so faci litate the regulation of fatty
acid netabolism Exanples of PPAR-y agonists include
Haal Ig{ |, 1ebsA%0 36t %Ll\@ Ghd had ?Qﬁanotfieg SalinteRA %N abeled inhibitor has an
net ogl i t azone, W 40954 G W 501516 and PPAR-y
’Sg&??ﬁ‘é‘ﬁl“é WHOWMi n the art. Suitable pharmaceutical
@g& U§e§ofttﬂéatsclé35@@re&@to#é%ﬁiﬂndt%dmnbééﬁﬁé dpPhlenolifdsGR KD ALIBACS
|1nvent| on include the HMG CoA
Perulrl e P BRI SRe. NG, o r educt ase
i nhi Bis wikts ravgized) tuatteps af Bometigtieofitte greteot imentish adet not be
p‘ér‘?&?ﬂ@&%ﬂg ﬁarttnclﬂ%t nuh)%ér%pgmers Or lf’ilarﬁlpgrﬁaxbaq)zqueﬁ&g %d&:MBl objlec(eswe r

bl ood ol esterol |evels i nhi
HyPAPESRAPABIONS fegiures efityis '"GBW“MW@EYAPPafeé'dﬁ@?Saé‘é"Cd in the art
dpﬂmx@amatxble@m&tfasaennlgsxahhes th@$o®wWhichhrk infgde@ foZ MRisthalive and not
mten% % rolm bi osynthesis. The statins [ ower serum LDL
CBHEER "Bhs by upregul ating the activity of LDL
receptors and are responsible for 20 clearing LDL from
the bl ood. Some represegfahibigs exanpl es the statin
conmpaunds include rosuvastatin, pravastatin and its
sodi JhT B¥avine EspmRlessteRravided g puagiing RUFposes Egngis @ meanhof
Ifnditation S Ot df Br,dmargz ekill MagtAatvbuld bep\bk a\vdRSinatbivhlenBR&ysSind methods
baseggrhtgl S(EISC o€ure |’§l‘el gb{{#'\/ﬁc?ﬁ:ﬁ)ﬂm a(r:té)u t 32 eﬂtlinr\]legn:,t]lbl’;st ?th kgg\rl]\ﬂ
be used in conjunction with corrpounds of the 25
BhApRAt i nvention include the angiotensin converting
enz g}ﬁCEs) i nhi bitors. The angi otensin converting
MHB"\ MPRLS bel ong to the class of drugs that
par t iRadehtymddelweftypa ﬂﬁbiate@ hsd@Re with e¢ely andadssulirbdistaB& have

beenvgsvellotogi laJene?g mQJeE 20h b%gfi d op)oetsfe &Q}etesg%S?} iﬁ r]Sé in mice

ensi
apdfatfein tzxwhg rmwbeenu dnmomdtfcrmsdersmrhm@ rethprthiyimagly of discase

aﬁ@i%l- @@mg éandl@alteafﬁe@é%dnk eompdﬁhqmabéws (f9§£§'3@§30L838 |An§b RGPril,
ceronapri |

et BB 45K FEG ThoBreinp oot G LA B issteoped
bt Udcks@p Labbratos ke e, ihlperglyeenic apetinsylinkhia ArciGhsalr redisfaneNQlin

t h
AR PR SR W SRRl AL B e bl
adelcmieq RIPRESSHI Y dRFelon inseinpretimYh agp, atfdsture copmaingbserved in late

sia@éé%ﬂﬁuhﬁrﬂtybd’ﬁllxdﬂ;&@s WP‘BESU@{Q G L84 céﬂt!yrc@{ﬁt%@etdo Bince this model
oni s ant agonl sts

PRI et Arar ShE 1B eo e b st P o e for
abiivitles incidiirgchwoms timiged &, Bwhbg ef plsmaglucd aed figigderides. Zucker
(DDA NS AR AT RHERS I LRI 195

ant’agoni sts ‘inclu tassi um sal

3 dr Rryhafria indPiabaigs Melbius HRifkip agddy Base.dh, E%E‘wzsn&s%c PNH@WS
doN&heorRlel. 4, (1902 B0 29905448 LAd B@fﬂ%&ﬁﬂﬁ%%za’f eé’t@agthﬁ r

reat nent s eas

deapaph e e ek Bl el e ts s Bl o

Epe(h9d) 48178063 Tubbyt (nd/tub) inict ha¢harb@¢rmedgaybmesityhmo®taasselm of
I ng:

rgsfskéﬁé ﬁﬁcgé'g{r]lfl%?getrﬁla vgtrﬂ%et )s(xgrnﬁ)ctdnt hhﬂ}g g n?m& @bléxn%\ et glﬂgémgw

(é%g)rsél‘%"dogues (for exarrpl e, GLP | agoni sts;

exendi n-4; insulinotropin (NN2211); di peptyl pepti dase

i nhi bi tors 5 (for exanple, NVP-DPP-728), acyl CoA

chol esterol acetyltransferase inhibitors (for exanple,

Ezeti m be, eflucim be, and |ike conmpounds),

chol esterol absorption inhibitors (for exanple,
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weExampd4s16 CP- 529414, JTT- 705, CETIi -1,

ezeti m be, pamaquesi de and |i ke conpounds),
chol esterol ester transfer protein inhibitors (for

| i ke conmpounds), mcrosomal, triglyceride transfer
protein inhibitors (for exanple i nplitapide, and I|ike
conpounds) 10 chol esterol nodul ators (for exanple,

ds
(1 or IPESRRE e TGSTaRS i of s Bl ey it soin
tsgjualierdstasernhiases!yamiabn ing osall oStheialoerredegidinbita giiodels, in
Hu qu, Bpe2 aﬂe@m 0&9 p?efe%@ﬁaabfaﬁc-,drams Ldéé'br U ofllpRod

esteéero | evel y bitin Sy nt hesi s of
r@féﬁh@}w@rsiescrl@st afﬁ‘ﬁP"élé! B netﬁ@s %aaﬁ%zr'é @"@y‘ﬁ@he@wa glucose and
ihsfiH 1BVels OMilBbel td3@d, dEhRell as other factors including, but not limited to, plasma free

2 2-di met hyl - 1- oxopr opoxy) et hoxy]
%‘R%?&‘B%ﬁ“ki}?fyi ek?henoxybenzenebut anesul fonl c 15 aci d,

S y nt Qﬁr?én&ll& E\Q}eb blte&r(ﬁ‘abgtﬁw (c!b?hbs @ﬁleaf g weekJ Jh) Qx@ E%QQﬂg e
th the present Invention, nbi nation _can

rnrgeéag%y"dﬁﬁ SEndig! IRRetony cRadiiont 3t %"Ca&fmo%ée'%ﬁbm\%t@d
didtdh@l oifd dietbOBEhdedent@how #id pRNdeBiny Pibriidiredtment, blood is
c‘%bect(rﬁd rgn? L }aq %lzul% é’f eac?%r%%gtar?dbbl eodcﬁg rseI %E‘i%mfa%e(?nﬁ Qrg %e\;x’é\med Lnd’
widgPnd @v@rBaﬂgGlucdqumltm Sstem drifesendt Mice thatdiatelplapmagiygbiey

ngrexs Bsmeeg @ﬁi th YOOW@arptﬂs@J r@%@rﬁ%thﬁﬁlgro&%m@s%' It 598 miiRard

npound m xture o ounds of For nul
déﬁ"é’”‘ﬁ?ﬁ?l“ﬁ’f e %‘F"Q é'“%fée '5"*8??69%‘??"%?1”?%?‘863}“ %‘tt"ﬂ%e g“'d)
dBII6 e kre daskd yeniaou@titiplintpl énsériee nﬁrgesoﬂmrﬁne agehdsis, (¢ pravidze
se
comeounés%gﬁgwg%g%,gﬂ[ei 8 lgghgp&ggg ;ﬂéar § g L @ gu%aﬁangaugg Re.
&Ibrénsa@p'emd feom thgfaiheln atiatrvijethepajierandanalyzed qu glp@ glucose

QREIRARE] Sphifichd d%@&&ﬁﬁ%&n gmuwc&tbem@rc&ﬁ&a&ds bitNEMehtA,
t he conbi nati on ound of the present 25

tp pAlRtRER aﬁﬁb“"ﬁﬁ‘iﬁl’?ﬁé&'ﬂﬁ%ﬁ* agent can be prepared by
m Xi ng the respective active conponents either all
éxggl ?er or independently with a pharmaceutically
able carrier, excipient, binder, diluent, etc.,
MQU&Fe’sTGﬂERMEmséYlﬁDE'and admi ni stering the mxture or

m xt Wdﬁ:%ne@t'irf—cl’éﬁ&en@rﬁﬁé gellerfEd thOkbh kicRhd 3t Badfonectin gene have
phar maceuti ca oSi ti

RS Bt e S HEER o PRI g o i Pyt S bt
sifabR n@0¢tifir iBetiem@medrthigeaagvanidajMard t Bet Clzet(2002) Jeigrspdund
r%@r%nc%s cntEJ]tﬁ{lQP %tdis&osalg ({} 10}92'9 mpogpo;a% m{lﬂm;)elgfel%ﬁce% their
separ at € pharmaceuti c conposi tions given at

@Hﬁ%]tl me or at different tinmes, or the therapeut| c
ag eNtARipeARtid@oddb Bilte &S hdus&i(Ng In&e/eagsyme&t $tdn@4dd labd:ﬂcb¢| ed

SPURET 2T TR ARVl AUUG. 3% TR GerA B Bt SO B

iofertddopingisalura@Enésthysia eatovids empgefludf the otventior, §almenor an
ARl RGP Hlce o inkdls ARSI Neoinli thidehink ahd i@néfiel | 1

VI VO, ' ocal 1 zi ng quantitating RUPZ5 in tissue

hearhditeass are deiermiser i @’ﬁm{a&ﬁoupa?f@“?eé?mf g6 Adiffespntiigrejasrvals.

ﬁ%r@éﬁi&l@e eéﬂ%?&@s‘ké&?p&%%%om%ﬁmﬁmn\leh@aﬂii‘élmb-)’leated)

| bi tian %“p lin of a radio-|abeled conpound. It is

aé“i‘vﬁ PRHAFEEEE Yt this invention to include novel

RUP25 assays of which conprise such radio-I| abel ed
pynds. The present invention enbraces

|sot OEI cal l y-1 abel ed conpounds of Fornula (1) and any
'éi"&'“ﬂétcfé‘i'ﬂ such as but not limted to, Formulae

(Ia) to (lz); and (lIla) to (lid). An 5 "isotopically"

or "radio-|abel ed" conpounds are those which are

i dentical to conmpounds

t or cet r apChyUsmoD4/035927
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di scl osed herein, but for the fact that one or nore
atons are replaced or substituted by an atom having

W0s0ei8icc mass or mass number different from PE®US2004/035927

atomi c mass or nmass nunbersgypically found in nature
(i.e., naturally occurring). Suitable radionuclides
that can be incorporated in corrpounds of the present
i nvent i o) t

Wit en%;}‘xed %i%?h%qﬁio%geﬁ!ﬁc?}% ki (Wﬁ”? 13nd N%'c_,e{r,t a?%os T
SMI004A)ivap utitized foxglirect[iyentificaigon ngnq!m qpsgounq_szzg agopgpto 18F

HRYVP2 36 Gdoord@rkcBhuith e %Ibw%@ otocol Birhe tdrérRUPE2 ﬂmlludel the hurd
1311. The radionuclide cor por at ed

n

RGP0 Ptk AGREFBE NI TRTS R FBBIIE Y Grbhe
A&pﬁﬂcbandDN apcp;lz i suaxtthmlypefpndehati nat@sliyaeduaing bieetlc comppund.

f ecom oY R | abel i ng and
mammaﬁfn%fqp aolr lg Xt%tgunhjggo?hat i ncorporate 3H,
14c CSIQBp"smm trapsfeqtedvsth@v expjessfon yestopengeding hBEPRnd cultured
M&@t&hmog@fmmg foPcel) Rt d WprabiBh éf@rﬁtehc@ﬂba hROP25 rao%pto@&%re
1251, 12 1241, 1311, SBrT (? 'h% % d
hgr Rt oy Talis Vigat-enguRgtig means; The ge EH&& PeTEoE FeRat a
résugpelivded Inaliparhaadfatturer’s AssgiirifedLicorpouaetountd ainganpound
hg&g;yf o tang T‘y]!)n gl&aeg(cl&%‘ch dng ¢ EBPJof'i‘JeﬁF&n %%§§%egq'|5] 106

Ionuc sonme enbodi nent’s I S

cglisfrelce P mné?ﬁi% fﬁé Dgieesiop Befé &omprising 2¢1Ci G“Fracer -%Q%’i 100
pl)So angll BRBlion Kffel) NeRk preb@EOMY eﬁin{amed ek ridnce anpmu nds of

t
T ey e e e R e XY
2@ vbo dimpentug:) tire addad toohmcrd:sp@eve&dllamcéfmblylwﬂs of @étvatiebte)
a\?‘m{n?rﬁééﬁlgfcMctherj&bﬁﬁ9w<§lt %‘I\Fﬁ’nal el: %&E&QQMrat%dpSﬁo tﬁegg \'VQQ

avier 1S0 es such deuterium (1.

198:0006=sgp 80H¢ e Asgay fﬁreveaepaéaﬁdu aad HeipPhrapshep §‘§EH3FF 30
rﬁxﬂlﬁéﬂag{o&ﬂﬁéﬂfperﬁﬁfeﬁ\bm{ geﬁtlesshékhigl F&ly)wméﬁwegwubaltx&(;ﬂ@’ﬁsm in

l%eéeﬁg%ntba f%l' VBaé %drecggo g?&d %ﬁ eﬂ“o Og ?Pgmculi)?tlc ﬁ Irfroé ourg P?ates were

cogridopa BalldcMikrabed ¥ alacormpa usios Poft. #8 He(aqneemewfacturer
hdv&REHON can gener ally be 25 prepared by fol I OVVI ng
procedur es anal ogous to those :di sclosed in th

DL SeGARFomER AR BE mHRTEE ) B Ot AR WP meros o
bsRdoieaksy | abel ed reagent for a non-isotopically

| abel ed reagent. Qther synthetic nethods that are
useful are discussed infra. Mreover, it should be
Exanipledi bodtré Bialogiedl M ctdfityt he at ons represented in the
garelusaleliele Yo, noafssat he invention can be either the nost
TToim ring i sotope of such atons or the nore
scar dembadks orepzuifopehirse lomradveay (W) bl slabls o
t@rﬁm%&&orwem%mﬁowv g@&% 995 éﬂukeﬁ‘ & agsa,dmre,l (SRLMNBEPES,

Into organl C conpounds are€ | 1 cabl to conpounds of

0p @M mdﬂawwhwaﬂap‘é 7«%@4" |Wa!éﬁc§mt'sr'm Ptaﬁéanérpfe '"CFP?éegémh

tgsyaHaanug:dnut@aam Ia@ga)uffé. QX4 LS, GO PG [BUFR ivhs UG pM) for ~ 10
activity levelsg,of tritiuminto target nolecul es,

lgjpgeségforeiaﬁltloaﬁg ’s- -QEPyto Oéd%[l"glfvo@ PR} :alcc[:ywmtlmq/\;?rfolxpltanon aﬁj
cmbctuh&sme@aﬁst prephitid $n 100% O®HAra8d eV ditiekd Withyassay bisfeneghing in a
act, oduct es hal ed
fs n?l concgntratnon ofg {ﬂBMSé 0"8 {hg %s? §\7\%ﬂg2\6aa gﬁ) (51@ fgmeed Pog g&@i&ur
OO ceiBRDEd (BB At 40007rpIB for [Rewfinetes adveomAeiner Suid grpbsequent

c%@rrtlggmqFl"bﬁiﬁ)ur[tg&ﬂtxllatloﬂ-muﬁterp RO R EyresonaR4IfRR0f the binding
I hexpens| ve and GPUI res precursors cont ai ni ng

‘i“@’&%‘iﬁsﬁ‘fr@”‘l‘eﬂr‘fb‘?’f’lﬁ‘ﬁaaq §Poups such as al dehydes,
ketones, | actones, esters, and the |iKke.
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C. Reduction with Lithium Al um num Hydride ["H] -
This procedure offers products at 5 al nost

W0 pwsoesilcal specific activities. It al so requPCEAIS2004/035927

precursors containing redugj ble functional groups
such as al dehydes, ketones, |actones, esters, and the
like. D. Tritium Gas Exposure Labeling - This
procedure involves exposing precursors containing
exchangeabl e protons to tritiumgas in the presence of
Menhidne Bispagatiemt al yst. E. N-Met hyl ati on using Met hyl
lodide ["H - This procedure is usually enployed to
[% Egepare O methyl or N-nethyl ('H) products by

$¥4 ng appropriate precursors with high specific

GH@-KV iedlheulmed hedium: Gl deigh’Hylodified iCsll Cwtuldtkdium “gtemm aBs, 2

al l ows for higher SPE Efic activi

exanpl e, about 70- 9d Ldl e, m}é%ddfum%mv?tehanglg “éml

i ncor porating acti vrCi4ySI eveI s of 1251 into tar get

nol ecul es include: A Sandneyer and |like reactions -
Thi s procedure transforns _an aryl or heteroaryl 15
Mrrbree Peitns BUTSi azonfURMIHFES such as a

tetrafl uoroborate samM BEOTA, gihsequently to 1251

| abel ed conpound using Na 251. A represented
procedure was reported by Zhu, D. G and co-workers in
Membmyng Waghrfuffer: 200 BEPES43-948. B. Ortho 125l odi nati on
of phenols - This ppeaRfityes,ghbaws for the

i ncorporation of 151 at the ortho position of a
phenol as reported by Collier, T. L. and co-workers in
Rlottaadliehiichr Gkl ZG-M(thouﬁ,m, 42, S264-S266. C.
Aryl and heteroaryl brom de exchange with 1251- This
nmethod is generally a two step process. The first
Psecedyrd:s t he conversion of the aryl or heteroaryl

br tQm/’QﬁrateQ?lt dQfure R, &ﬁﬂQ@ dhmatésrﬁnséébxml Al J&ld PBS and aspirate.
I nter S n C
o R e by S e LR o gL

het ercémrfyge tlbk.tAldl 60ORL Proedshi@hipifoeSeRa of a

tr| el hex kylditin 25 [e.qg.,
ﬁ@h{)@‘ﬁiﬁj‘é‘f R&5F éSent ed procedure was
r epo rﬁtsmdntewf tH8agpernivhnt &d rearrsdend pellaon k@nis Membrang. WaslaBetee d

Conpel, 4, S280-S282. A

radi o- Faagfﬂ&g%ﬂggg%ggﬁ%%ﬁnd of Forrmula (I) can be
used Spin a@@@&@mrﬁqrr‘r@mm@%ﬂy‘l"ﬁo i dentify/eval uate

cogp %:J,an% éhe sﬁbeglm Bﬁl EhTEre Qlepq)ﬂé %II§M§ %%'z&r% L86*C for
i den ound F fes conpound) can

evaluﬁfeﬁofﬁﬁm ?@“H@FP@ﬁﬂyto reduce bindi ng of the
"radi o-| abel ed conpound 30 of Formula (l1)" to the
RUP25 receptor. Accordingly, the ability of a test
conpound to conpete wth the "radi o-|abel ed conpound

AofayFormula (1)" for the binding to the RUP25 receptor
directly correlates to its binding affinity. The

| abel ed conpounds of the present invention bind to the

NatpRs: receptor. In one enbodiment the |abel ed

@@ﬁﬂgﬁélﬁchrdhas%ha?&kodu%ﬁltk@ﬁﬁngh@nldﬂmd alo@@ﬁmmgl in
anot her, e t he bel ed ,c oun S an
9@%**\?%4&555 ?wﬂnﬁoaemr ti‘a’tr'amm°r'w“§aé&<l SHOPFS Ao ment
t hBiokcitheh edaleoisporm d1dvasSi/matol) C50 | ess than about 10
ment the | abel ed conmpound WO
Sl R PR T 0 LR o o P ons
Biphg Buferut 2Qmy/HEBRGPH R4sti || yet anot her enbodi ment
the | abel ed i nhi bitor has an
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IC50 , less than about 0.1 M O her uses of the
di scl osed receptors and nethods wi || becone apparent

Wo0sMese6 i n the art based wupon, inter alia, RCTAESR@®W035927

of this disclosure. 5 As ws3| be recogni zed, the steps
of the nethods of the present invention need not be
perfornmed any particul ar nunber of tines or in any
particul ar QWeQgs- Additional objects, advantages,
and novel features of this invention will becone
apparent t\@mMdeelskilled in the art upon exami nation
@bp BtRr:f Obh@NY tiEerPXATDP SnginD @68 0 (0 40 RaidreshibBbRAdSA
to be illustrative and not intended to be limting.
10 EXAMPLES The foll ow ng Exanpl es are provided for
Irbdedissd: r at i ve pur poses and not as a neans of

[i gélggsgo%lumg:qod)fweﬂgdi nary skill in the art would be
abl'&* £ 5>des] gn equi val ent assays and net hods based on
t hes i GoP bsfaréthlvewiont co@pdunds i finalhG rhi 0fudt 180 pRMD pEfstotie

pr nt inventiaqn. anpl e. NT DI ABETES MODELS
Ro%*ﬁfm?r"ﬁbéagfg'bg?m%?/upgr(gé'aggr t‘e:%n)é“sl' associated with
ob2Ssilt {°SHGIEPYS inshilding bofisi Fhiaivoerdh by @ldink & guh [PSEVERYD predd. into
Ge 146G & and ob/ob [see Di abetes
(1 l)&%dﬁlrg%%ef(ﬁﬁ%}nfeggasq‘%g@nd fa/fa in zucker rats
have been devel oped for understanding the

pat hanhy snPbd pla®d 0 9t SRARE (@ftef Miest@R b1 ngong@m 341 in
theraE@ut{V’% conmpounds [ Di abetes (1983) 32: 830-838;
Annu 'BEPPMEQhKkyo Res Lab (1994) 46:1-57]. The

hono ous .ani nal s, 7..BL - 1 ce, devel

by DURE R ThsPures T hoahEatet Chf huls Ol & SR Buso

hy peThag fidzemesmbeanapedletiongel i n resistant [J Cin |nvest

(1990) 85:962-967], whereas heterozygotes are | ean and

nof nmitgmpgcaias empraneg eefiypyingb i Sispepiiias| usingjac BOLYTRON PT3100

progrgssi Meby 306N hoRtih ) SEh0000PEN T Bethdid? BJGemBrane protein
bserved in |ate st ages of

feature co nl human
type °%"°8\“3‘%gt%é §¥ "\Rﬁéinas%‘"‘&'g%li'"el TERTEI8° QAP TS EAF iRt af 940
cont m@frhiedBindthgRufert (Nge: e dell assdy eaedibhtds iskbhag/wef). human
type 2 diabetes, the conpounds of the present

i Nwemtdd @hplacoempoundstiADP buffer e tvéltb Biigiplaiencl udi ng, but
not limted to, |lowering of plasma glucose and

t r PglAdd eq jldefsnempPraesk par well fodfiftip)ater at s are severely
obese, _hygeri nsulinem c, and insulin resistant

{ ol Efpeipcuodt faieklawinytes 9fgoom tempegfuret . E Shafrir in

D abetes Mellitus,, H R fkin and D Porte, Jr, FEds

[ EPs &\ &3 nlapfidyiedd “HGEPYSs frichigte omeiakekp-Yige podeli 314y shake at
( 199G9tiingp4) fd 8O mdied at roommshptderef a/ f a nmut ati on nmay be
the rat equivalent of the nmurine db nutation

[ Fri édsmis seppediby sp@rihg pltds@MR) wiB piatg Fova2 @; 2577 mestfor 28 mirjes
Proc Nat| Acad Sci  USA (1991) 88:7806]. Tubby

(t ubf't ub) mce are characterized by obesity, noderate
I NS UIRe&Y onfresdosidt NXGGcifiMekidd Y&kt 1338 hb9&Ni @ Wi t hout
significant hyperglycem a [Col eman et a], Heredity 35
( 199@krtfnlcofmgdbbds otV ROAEIAAGA BCR G TH UM i3BO8TPyS 49

binding assay within the range of about 10-100 uM. More advantageous compounds of the
invention have an ECs value in this assay within the range of about 1-10 uM. Still more

advantages compounds have an EC50 value in this assay of less than about 1 uM.

Example 5
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The present invention enconpasses the use of conpounds
of the invention for reducing the insulin resistance

warshper gl ycemia in any or all of the above pOT/®S2004/035927

di abetes nodels, in humangswith type 2 di abetes or
ot her preferred netabolic-rel ated disorders or
di sorders of |ipid netabolismdescribed previously,

ol ogmmal%ldgl based on other mammal s. Pl asma gl ucose
levels will be tested, as well as other
f act @ns utiliycdf thd parepoundief thepreseit |lwrttle'da8tao1edipﬂl zeswren the ee

drébh¥kishd &*eﬁm@mf& ﬁnél&h%ﬁcﬁ&lés@%‘ﬁ’ﬂDL—@ho\ékt&@ld rARSAY coh@fions

Ant1 - Hy mc Activit ounds. of the
TPIRE meae@ ‘@%&F@Wé’v g a%ﬂvweqf &g °‘8‘EP€§’€ npugsioe heraﬁ? pfgotal
chelbsteetd o HDTBdhelestefel On sl@@lig HIMLebholestetol, 00id p@etct{oR fiBm

] e dard | [ Rt QRS 2C
agﬂﬁg;?%go%? }n) éntv?v\?/s %O%Q d?’ Sare U%Pdo ?i\ba%{nxx i &;&ﬁéea 2ty %h%ﬂ?e )
hyfarPplhydiqiegy resnteipity lwﬁwaﬂmmm*%@wthm rhyist agfrer anmal opdetso

Arr.ﬁ@trmmz,vab gﬁﬂdan Sot mfeeéeh Rk BRliths BPRedchigi el | vei n of
each a . an UCOSG concentratl

det erM<g a""ﬂ%?‘ﬁb&’@i &e &é R~ BE®)2E g asuyas ‘llg’/B’rﬁc’Fé‘Fh and
Bylssteani¢hl (B o€ HA)iet diving 80 ddpatl kbetow 3Pk piveiphticosmsed of

aﬁyagcl c%oxp g]péé\@ﬁéﬂte@ élgh 5‘&) c}%%gel?%wowq{ea' g ﬁ]ogﬁ gthal » European

tr eat nent consi st even mce
Jarrgelef @mceldmwgqtﬁafm?% 20:§fd s vdtich disdesure s\herky '%ﬂe@orated by
r@i@x’élhc\’! @li8 Bitirdty). Sh&ﬁabedgé’ mra&d iy Qci tadd & modifiddTRmIteUAlYormal 5

i g B SRR ey NolRE SRR RS s sTiRel -
fedheithi tmm-(im}dnetsai trepted widvplaagbo prrdropd gagitt = 8)dedpaithrick SFO-
élﬁ?dlwa& reamawmsmp&w@b% ): CO@LQ.%JS re%armla@dqm

velin at 1nterval erea ter and anal yzed for
fey agsidpdgf 2fdawse Blogdsieglas qf?a‘ioi‘?ff?é at beselig (& Jaysafier tofirecprtioppfciss

alamaxwm 50 684 Bféer (6 AR 0N GANPIOSINPRS ¢ arhPLd] THEQRINAIO Fre
of%% treated) are eval uated using Student t-test.
A ﬁﬁ“BIe“e”%‘e SE ATHEROSCLERCSI S MODEL
Ad i paviterodtively, defforegoipp tnalybic@myeasaes Adraity df Broopsgérh krerted kit g
Asse o@% PRRSGHI PreRROGAIANE are%%@dmam elofp Bfisising of:

(f sposed t o0 atherosclergsis an be insu
'e@wt ehtme kehd gl ér(@ma'fgsdoaﬂg kg53Qme ’l‘gab‘f“é‘oﬁﬂlﬁéﬁ f or
Al&&h@%%&ﬁagoﬁngdhas}eass&m{,&m.w@IaumM &timdpoints) PRIeakd laem
i aurbet Pl Y ShP R oEl e un g goves
anéfewesksce in their entirety]. Adiponectin knockout
m ce are housed (7-9 m ce/ cage) under standard
| abor at or conditions at 22C and 50% rel ative

19 The mi ce are dosed by m cro-osnotic punps,
30 i msd@d iseélletted if Gisddaaf dittiteaq8%,arne) Phesd inobtdited piedvi de
cex(l)tn?a%alfl d(?%og %]mml)na \{nenrrr]xg i d’tpg}s]cgslsédn$0talo£ole§t ol hhg-cﬁc}fe{as‘gpol
angh L@kefmleﬁgolawdma@celd emgcthe aeriptic anhlE@&@éakﬂ@cf\ﬁ@t%" rSyitered

EQEma Ixfoﬁa@t%mf,ang,mw%er%y WA ﬁﬁ?\éé I fith GRI6k ;ﬁ;am@kf% a&w@tné
tinme I nterva ficant ferences

8186 &fp ilued St F%'m&%’ﬁ*ﬁﬁ%'h‘/d&e pAnutpqiger a‘i’f\}lé‘i’?t“? %m'ﬂes "he tota

chalbsteRHDL @ Bdl@ o] ra®y i€ de®viiih¢da Cedpatish ignali afdendveltof HBEL .
c%éeslt:é)r(oqgg%\!ve%n groups. Comparison is made of the total cholesterol/HDL-cholesterol ratio

between groups.
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wozhesyd4gie Cycl ase kit (New Engl and Nucl ear;

In Vitro Biological Activity WO 2005/ 044816
PCT/ US2004/ 035927 50 A nodified Flash Pl ateTM

SMPO04A) was utilized for dgirect identification of
candi date conpounds as agonists to hRUP25 in
accordance with the follow ng protocol. The term

hRUP

pece SRR bR YRR NS Lo Dy TR,
& afipip sEgiprot thegomrndgpigien as indigativelpéthpesmpprag havine the afepsaid
watyural | y-occurring allelic variants, manmmalian

ort hol ogs, and reconbi nant nutants thereof. CHO cells
stably transfected with an expression vector encodi ng

ARuiRerognd cul tured under condition pernissive for
[ > RUP25
cell ThhLAEEERLERS LORs B rehDfey FRECHEL) RbhiARaf, SEERACT

wer e arveste ron1 S Via noh enzy
VERfERl uefpce.andibred ingauiabley ferd fomwlimafisr e]se)swnsé” seo1péen ferg stindard he

e aGbrsdihd &)d?ﬁﬁﬂ)iorﬁlﬁﬁrfhgfo!lqglbdl V)@mgxleﬁtoh §nd’lﬁ»‘)=’d%orﬁﬁﬂdnﬂ&meagd
an an ue .excl usi on
TR R ST VR PP S Retcesn BETLr 1Y o P o B

apetikisl images and\MPaistd avithl aﬁdsamoﬁeﬂ&ﬁé Y @)m;)BerfzﬁcEn"nage analysis
EENBLeS PRI il Be ec.éng%erls exkih@fhe plrdentl of

t ect |on wer e are naln al ne
a9eie Srigesinvalved Wik athﬁ’@SC'efP&ﬁ lasiere ‘EPFféY RG efah Qlalbﬁ@t@()@ﬁéo l654-

Mmmmet &, qwawa&ami tiesvhbotit, e/l 1asculeBioBBAVBSN3:415-26;

iRk Bl Rl AR IR R b L oSS me)
hetvatregroupsedf the noveatgs of grricoRdeninyditel Bitsat{cBhdlagicliesiods2 M
fin alRe@éfo &95&&%&5@ 3t aom@)surfa&anongaaﬁm%LJo&aemtné R3990

cells in fer were added
i ipfstirien v%boe CPrn@an ‘ﬁE%PB &t djcafivsrof thpcomppypd having dhe aforenid
digyper ature, with gentle shaking. Follow ng the
i ncubation, 1001 of Detection Buffer was added to
% ach \@ell foll owed by incubation for 2-24 hours.

a es were 20 counted in a Wall ac M croBetaTM pl ate
ReceptisBinddrigdgsayPr ot . #31" (as per manufacturer

I NSt i bitiGNS he mEBEds @és&xb@&%ﬁuﬁgﬁermemkIﬁﬁe\‘aﬁ)ﬁﬁ@ta‘te@tn have
an EC n the of about 25 sM

| T
cgprquadis! Ly ‘Eff"ﬁﬁ'géﬁ?d&‘gﬁ?ﬁnl“ﬁ ® fhe FU”@H%?FQS i Chis oA Pt y
gBﬁe&ilG’éﬁly:Ss driadiolatraeddigsid yo. the\L IR Rrep®r. prbeqpathede dfkacwn
dg]%rc"tﬁe ﬂi@ﬁﬁ%ﬁe%é to%rydlc(l Cr;ugwrt%f cgrgéolu c‘s %F l%pi'n}fa f(cgr( & sing

€ niacin receptor or vector con assay)
'Wé&leé wih p peieiOtops are@sﬁe&yn Bupshicier alTyngive gfa tesmommvp to
thixdp2aneph) ™ MJCL, pH 7.4) in Wallac Scintistrip

B ucierrelt b Pesept ot i S5 e R GERRCE il
ife@DEvalvas cabfpolvids. flo generQIOennma nertlesynthetzar e idaified ¢ooond (i.c.,
téﬁém@&%ﬂ ) eQ&l u"')&teffI M‘ 1ts a%lll &cpﬁﬁcﬁr@;ok ﬂ!: <P RAHE go&npound

preC|p|tat|on S were fiIrst prepare
of BowyipilSdy %&%’%éﬁewi ﬁfcéfd‘"ﬁb”t“ﬁ ah@@&gﬁowmw \é‘fh theesadiot i ng

liballed corhpolialof B@mmem’ loAR Ad@kb&lkd M@M@w for tﬂiel'b%dﬂl e
one

R L N e Wﬁ’{@&? at

recgon t enper at ure and subsequent

ASSAY PROTOCOL FOR DETERMINING RECEPTOR BINDING FOR RUP25:
A. RUP25 RECEPTOR PREPARATION

CaprCT/¥82004/035927
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35 counting in a TopCount scintillation.counter.
Non-1i near regression analysis of the binding curves

woemspesior ned in GaphPad Prism W) 2005/ 044826T/US2004/035927

PCT/ US2004/ 035927 51 Menbgane Preparation Materials:
5 CHO Kl cell culture nmedium F-12 Kaighn's Mdified
Cel | Culture Medi umW|th 10%FBS 2 .nmM L-d utam ne, |

t A
i oo AP YEKALS R 180Tl LS AR R e
st br aBUGO ud Llpof’Q@innM(HE% @shl, arglgtoRithe qish-for 24 Hous$75%
cgﬁfﬂlgl%mthlamhlg kﬂaﬁée am*%v@é lvrth 1 nﬁz%%pof P‘e@smf\ beffer ( 20mM

OUIS Pr ocedur e: plrae cel ture
*&P?S*“t‘ﬁ@"i D%@Hﬂr‘*&ﬂé‘gce“ﬁ ?rﬁgf@trwgqun5Bﬁ'n€b¢°a't%@9,“'§tsaf°f
m&mmea,ne 000 r@mel%dZSSO Fekor MBItk @Ay, e palpas Biufgemied AR0ImM

e er SCI‘ into centr,ifu

eﬁ??e rﬁ@%&% RH {3’ eas ée'\' %1 §b mt% cuf%?mﬁoﬁnogemzer gld Rk t
200 E0. Apmeﬁmwmafhe spquatag’s thapellde}lre BorAi80&Y entibfsd in hedmg
a§§a{§) ewmtu@mn tmgsay %&-H,%mee te BiENdaSh ice 'ﬁ)r Q&mﬂkesl\éemMmm of

Pr ot ease | nhi bitor Cocktail
%P%ma‘tuffg&%‘v Pfebfﬁa ‘f'B‘Y' MeELnlOf iV ERaChpH @) added. § h%@is’?bfaafs
&Mn&u@e kd3@heéno the ofufle rﬁdamane;smaammegehxead with B 8rijk@lahrefT-

Cﬁra? lgqmogen ’&Sr for 1§ Seﬁﬂldfc\)fra ts;ettlnrc;tGe’E”hecl'l r&JnQratxon of r%g‘mrl)rakgg prbltg'lg d

lSdetedmprslpmfat ERlsBmifgrmP@EintaSSéG)P, Si gma- Al dr| ch Catal og
#87137) SNBING AABAY - [y358] thiotri phosphat e,

triethyl anmoni um sal t t‘lf P%)g An)e m

Bi osEPURALEIORAAT ggo'%y SORb PP PP O et
aéda) buffecdonhinipg Ain@s TisPer! kiH7-4x) 10mM MIA5hd3 M) EDTRI; Bdduag

N
buffer and 50ul of Radiolabelled RUP25 Ligand. For nonspecific binding, 50 ul of assay buffer
is added instead of 100ul and an additional 50ul of 10uM cold RUP2S5 is added before 50ul of
Radiolabelled RUP25 Ligand is added. Plates are then incubated at room temperature for 60-120
minutes. The binding reaction is terminated by filtering assay plates through a Microplate
Devices GF/C Unifilter filtration plate with a Brandell 96-well plate harvestor followed by
washing with cold 50 mM Tris HCI, pH 7.4 containing 0.9% NaCl. Then, the bottom of the
filtration plate are sealed, 50ul of Optiphase Supermix is added to each well, the top of the plates
are sealed, and plates are counted in a Trilux MicroBeta scintillation counter. For compound
competition studies, instead of adding 100ul of assay buffer, 100ul of appropriately diluted test
compound is added to appropriate wells followed by addition of 50 ul of Radiolabelled RUP25
Ligand.

C. CALCULATIONS
The test compounds are initially assayed at | and 0.1 uM and then at a range of

concentrations chosen such that the middle dose would cause about 50% inhibition of a Radio-
RUP2S Ligand binding (i.e., ICsp). Specific binding in the absence of test compound (Bo) is the
difference of total binding (B+) minus non-specific binding (NSB) and similarly specific binding
(in the presence of test compound) (B) is the difference of displacement binding (Bp) minus non-
specific binding (NSB). ICs is determined from an inhibition response curve, logit-log plot of %
B/Bo vs concentration of test compound.

K; is calculated by the Cheng and Prustoff transformation:
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GDP Buffer: binding buffer plus GDP, ranging fromO. 4
to 40 pM nmake fresh before assay 5 Procedure: (total

waaesy44sod une = |1 001la/well) 25 L GDP buffer w ptm/ws2004/035927

wi t hout conpounds (final GP 10 tM- so use 40 M

stock) 50 L nenbrane in binding buffer (0.4ng

protei n/m) 25 pL [35S] GITPyS in binding buffer. This
dd| ng 51 [35S]GIPyS stock into 10 I On

'%l ﬁ(ga/r(g r (This buffer has no GOP) o Thaw

conpeugae[Lp lsatee&ucérmatbe ofORagio &2 { digund hded in tplagibyedd Wi tshe5

s AT R Gt e BN e bl iy 4G o B

b@N’@e)condIIL@\SThaw frozen nenbrane pellet on ice o
Honogeni ze nmenbr anes briefly until in suspension using
a PCLYTRON PT3100 (probe PT-DA 3007/2 at setting of
7000 ™ pm ALEERUA TV RENG assrarRoFafef
concénNrcaﬁdxmldby.dﬂg@dabﬂinduea&say Dlute menbrane to a

pr ot %?;{6 l%ll\clglfs%&;l{ ? i)regsﬂ\ﬁ t}fe)fma(gn égeptomérmsed & n&le%}n&g&e for

Buf f € assay concentration
biiridigs emalybiy. . Ceflowese ghgtvh 10 58006 @eﬂmm Hggovtihmediym (U Kelghngser

R fed &salécqmtb&balz@m coQtaxM%l o%@ss(@écmmam I REMmI Bals!
to Scintip

P 0 t t
Sl ¢ OB Py SRen e Pofi) Friedty T8 By s
ckrGfugra b 2000 % pak éf!su(sl_ﬂ)bmhutds.eCemmst wiie3&bdsperd itk barast
bigérgior}xg\/l gle eng(/lby > J?‘E)%ﬁd }%f'na S0 \Llﬁ\qB@fO@EcUﬁﬁm sg %f P

nni ng es seal
12 mrfelf%vtra@ hdz@e@@rpiwrﬁ Lz/@ﬁtemaﬁ e%@lgedaat 2909 Xz 6°, Féé'a’autemo
ertQ@Mﬁkd M&angrat addlt&&ésamg@w{iua@m centrB2&d 2B8DE000TY, 4°, at;sh
I‘ aln_co oun ventil on e

P RS MR-t feessr* eeleyyiy 8’?‘%’?&“’“‘2? & “{ﬁa}m’?’ﬁ% X Tﬂe
HEPRG.®. IohM DG AL pl-{lm),]}@@oMdebmb 3 XA agvbraidpensts sf adld mpokatydien,
sgt;m hgld rﬁgnﬁ'lﬁ%&i% §9%0 ggvﬁ 4@%1:@9@ Orn¥ ?J&Hﬁ'ug pglet Ms%s@ﬁéx@éﬁ
'amsahvf&g@ﬁ snezsﬁwc?aw@@trwawfoa%w}z@e cwsa"ﬁaéww' ?f wembgnea%%\v

iRfhislpReatioh a1k BB@Hited LsiigMe Pick¥ 8TRIpeotein MBY, 200 BSA 4« kdard.
PCTI US2004/ 035927 53 In Vivo Aninmal Mdel One utility

of the conpound of the present invention as a nedi cal
Eagidibviuni bindingef’ Hpnqophg/dcamaspeefmdﬂed inééwémlypmbylwelmagh

&ea%n%‘?s c&t@é?rleﬁ%oj{lo | SQJS afhalieRL ?5 eb Ehpﬁé\ﬂis@ SP Lhpns

enonstra aCtI Vi ty of
N2, @mqm UrieHARS; 156 Ae mgbrm@roteafasaay)owo 1 gt gdmpgunds diluted in

a@%{glﬁélt(]@ nQdoux{thod@LwerG hﬁlo@% WS@' fmal IQM% @%@Jnhﬂgn in the assay

est er ol or In _protec ion
v A0 K 4P WP QN1 Hitigfed pigingiSy “Br@‘“ﬁﬁ’&é?'d Apiejean Bpdiolabeledy
Chemidhls, W!,MM TedSbhI, RREMISE cdnb@Matiof fnle8B bssay was 1.5%). Non-
specific binding was determined in the presence of 250 pM unlabeled nicotinic acid. After
mixing at 3-4 hours at room temperature, reactions were filtered through Packard Unifilter GF/C
plates using a Packard Harvester, and washed with 8 X 200 pl ice-cold binding buffer. Plates
were dried overnight and their backs sealed using PerkinElmer tape designed for GF/C plates. 40
ul PerkinElmer Microscint-20 scintillation fluid was added to each well, the tops sealed, and

plates analyzed in a Packard TopCount scintillation counter,

Caluclations were preformed as in C above.
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human physi ol ogy, especially lipid netabolism nore
cl osely than nost other aninmal nobdels. An

WO RO0SOU43AE I 1@y 1. \MW -pEg nodel not intended t®BCDAIS2004/035927

I79w(;1| ng | S pr esent et “her e. s7Yor kshire al bino pigs
(body weight 25.5 14 kg) are fed a saturated fatty
acid rich and 10 cholesterol rich (SFA— CHO di et
durin e
compoga e Ends b RARN S s Bl BBl e
ediprietition ey wikiindhe2@es fekdut 1049 ab@w 1PRaY.oMTre edvargdgequs

B RRRAEY thel AUtRR hayPfn éé'sé Valu€ flid Jééé?%hﬂugé’r& 1R O%QQQ}O

30:843-52; which disclosure is hereby I ncorporated qtl)mm
F My SHicreers 34 vanfages sorpropds fiqve andaisuivalye idhis assayi pidess thpreabesd f
tmtty acid ratio is nodified fromO0.6 in normal pig
chowto 1.12 in the SFA-CHO diet. Aninmals are divided
into two groups, one group (n = 8) 15 fed with the
Emlﬂﬂ—@lﬂisemgam@asterbmm with placebo and one group (n

= 8) ffr@sédmmant B%Bﬁﬁﬁ&e%ﬁé %Est@@gd Lseng%rﬁgmya szmwﬁ
CcO ound ) Control ani mal are é

nmp (3. -
iy Jrhgn %W‘Stsfaffr“’ be awinistsigd Gy Bocodaisesd wish Bederaigh es
areghegiol ABE te thindies Bas@hdl RPlaéed uilRYiBe |abi04d tht Beis fd€e pick BN
)ﬁ)osegv% v%n%glléfrgg ng ‘aser is aosﬁlgrrleg 1ry t}?l'e ﬁ%ﬁtgr%F thé e?aﬁanld rt]ol Elslﬁil{o ar? gtensfnty
8fefcd-9-¢ Y Cueith lwdmﬁlecf psibed. the2@r) Nataeqqnlathnveihlyatecm&l al5by

{ OB, ﬁﬁﬁh&(ﬁél 30 99%@&@@@5@ tiRk %@l“}l&l ¥ iRdiud FeQHRBn, Test
each treated ferent dose of the conpound.

ERP s %ﬂad%'%ff&&@*gmarhs 1Qthimagg Véumfcﬁ'efhw Fhe PEjitesg) space.

B3RS | slDiae gordidered tBe animalfbakling anﬂ)da’fa isEprialized tdan@.vd’i’@e the ,

%s%mygealﬁ%tén &eg my kg', 30 nmg kg"' and 100 ng kg
ernativer the foregoing analysis is carried out

Mate*aal%ﬁh@lMa‘hMSy Leser Rappleqdirineed SimlPNefie (Sigd); dainbhital (Abbott labs).

ti mepoints are selected fromthe group consisting of

it CanYPREK Snhitdlon ¥R FKS Fad{l AR @k&iuclﬁg MBEK Sn Catgae@i}d Vo

eks "lM?L Chol esterol Blood is collected in

'i"%'t?o'? ¥tirate (3.8% 1:10). Plasma is obtained

af t erNoneestatified firagy fatty aoid ((\JEEQDasgzys’Lﬁereﬂdw oraseohm deried ifi@tndivy,

I nd
s e e S o ST
¥ hepianls s akovEd tare sy en aFassifst mse@m Foed wmrelakved from

ﬁeﬁﬂﬂﬂyappBQﬁh@@th lhourWlor H%)assaﬁ&ﬂ'ﬂ:{a@%f Aé!ob;h bM&i Nﬁ pulled
ters uted wt

P 01]1 the catl‘heteg i ICgtapres%ntsotge ?aﬁei %ﬁlﬁ Lﬁ‘ geinma@?ie a!arag f’VﬁseeHlmmlstered
inga- emi@dny?ﬂledll’) af h@iototoadentratinml te mtlieidadl fakBhd o206t éload
mw »Qeré ml@@mﬁ ik Bffdicr SRR ROBmd gmm.efumer KiBea L&mk

- chol esterol between rouF arison is de
BFF/% FFéaYF Bers PeroRBIdestorting to thpmapuisiuess's am icafigqs i(Wak"SS
CI&ETWEBJ’U S (NEEA .C) Wi 120 Gty M%&n%ﬁsméfuﬂwg%%egr&ﬁon
e ot S SRR B T oy R et B oS bt e,
Eﬁ%ﬁ%éﬂ@@ﬁpGMWawls taken as indicative of the conpound
having the aforesaid wutility. 5 Atherosclerosis The
t horaci ¢ and abdom nal aortas are renpved i ntact,

?3'Iongitudinally along the ventral surface, and

f : XedI'hle p Qn 101 w{f]lnob%g gl%srtreagd[) {hgr%lllowmg non?ﬁmtlen)é%xa%{p ers] mmc

anples froms
whlch unless stated otherwise:

(1) all operations were carried out at room or ambient temperature, that is, at a

temperature in the range 18-25°C;
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sites in the thoracic and abdom nal aorta for
hi st ol ogi cal exam nation and |ipid conposition and

wayshesic studies. After fixation, the whol e RrOTIUS3004/035927

are stained with Sudan IV and pinned out flat, 10 and
digital inmages are obtained with a TV canmera connect ed
to a conputerized i mage analysis system (Il mage Pro

Pl us; Media Cybernetics, Silver Spring, M) to

det el neevepreatipe pelverd ges @fried agntings retany feeaperaionundev ed

ubdd RS @58 Rl G«ml\ @@atmeapemﬁs 6f'u x) 5‘8@ et a]
D abet.es

Arte %scfhsiw&s?ﬁ e ooy s BB B dirort oafivagyO
@wsgyderﬁ high Ber@rancefsiuidiehidingtogranby (HS.Cafotiowabe s

el 2 1y HerDY teFBIdQICRI; BndiaRly LelR@ibH tirfdd bile feREY for illustration
rrparl son is made 15 between groups of the percentage

Y>aortic surface involved with atherosclerotic
I esi 6ms. thRetrigleteiodall firfal colmpoyndy was pisergebych leasd priciof the
f&lw“fuagq&hmmglm pvutctnrhuaéda RhOS6d :@Jo%bef( H RPMIRY B ctRhetry, and

toef pui E{ wsag 'crlsg‘l}rle &9%%& ong o‘t: g\?r/]ig %ec%m qu seﬂ_[ IHIPEQI cative

esm

Examb\r)e 6y'Réi: dgtver alBlffvfd'ihmgaﬂPsgéy In addition to t he
met heds depOMRREAINREE BordARALINRF a BrRiRR A vdned-408\vad Udlah NQ
(?mtty %ﬁ& Vaﬁﬂb%\(/)al’msgrumfnt 9&40%‘5%5 0 ddb WF%'S.E‘ dthé‘%dlé‘itéd' sgl'v!fn:t es
whep tiver listed. AN IR dtapis a'dbq ﬁowoﬁdﬂgﬂdgblaw f?tweammstrcmo r.
g\ @fartd REMUISA (8Fm) KA1 to2&iduil g8l el Spehi@ (mithigic i Rd Dumber of

. : eqgf 0 o) r mJI a
H %‘55&% Jog\aquingl%g ?\l %ﬁﬁé LE?]dt fglesqg%% sl'cl)alpg %%rg pséugg?i g Jlj)glg
(awara&% Ayriried ereaRD At THEP bR bEREi nity of a test
compouild MS dath vere RIJA&! dnecleqroMicrofassadit ol Aebdexd RUP25

1%9%9%% aq;e en l’lz}‘u e(\%é)en@ﬁ%)k&?sﬂﬁﬁgu g,'al l%A%CIFI%%L&g

.assay to | ound enera
ipsrpent and opsiafine coMpsHaey Qesal v of '@ﬁﬁ L2 S@BW%ﬁbetmﬁUay
ibriizaBon was 32d @B postPETESHNE negaave iE(ESY adtecdbre the in@thod fos

s 4V da%‘? erHggMﬁxe] Obéi?’dl§ Blgaapgradaenﬁo&&r{g?ghg g@bﬁ'o!sﬁ 2eFA-

SBEIRBTS; hg 0y SYTRA-etr FEherRston fop bEMO RSt Hsg Ramb/fnif | 425%
B Gkl gra@tniooerpound (B 0Forfoaticacidl- péetooitrilact @l % lf@inicacld -
\E\ltép)z @a{e}sgﬁ‘@ga & P!; t3t Nén bisids oS aﬁdhi%d BH’?%QeJu@x‘Fe pt or

|rect y corre es to Its b|nd|n f|n|ty of the

t est (OnpBEAYITEYIOP AORpPIS b yrpéeé%fi‘)‘t"ﬁ feverss %S§K‘fc
(RRIANAIGas FORCBETERNEN WErREGHRTOR BCNDH 06n FORx RURASID,

i NEDTEGERTER: PRERARAT\ @M, J0RB4AH4816 5
N R o Py b 1 A NS A1

dewg®pt or and 60 ul Lipofectam ne (per 15-cmdish), are
gro lxj N b gutdHhasdd phiPhcaddh oh%{‘péurﬁ; &epﬁr@tmce ré’lf@@@M')aseVmiLh

cha e and reno /[ dis
s PR erR PR BUFP PR Mg 5 EaF Rl B iy
elieg ©@P Ing./nzin witle @1 60% hagtpeittilé n wateBAd KaikkiA ):Coul t er
cent phf u g@ae B&fﬁca’fﬁo@ Or cmnﬁéﬂn@ssby pJeZarQQchfrﬂEQe( elﬁsn?a’ti» APhy

(hﬂr&r\r)as conyuctcs grllj gd’] )E %(y cm glass px@p plates cozlated wnt% Hx%zP geli] or ﬁentn?uggl
chromatography on a chromatotron using glass rotors coated with silica gel, both
commercially available from Analtech;

(xi) column chromatography was carried out on a silica gel column using
Kieselgel 60, 0.063-0.200 mm (Merck).
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Hepes + 1 mM EDTA, pH 7.4 and honogeni zed with a 50-
m Dounce honogeni zer and again centrifuged. After
WO 208448 t he supernatant, the pellets are stopetust004/035927

-80C, until used in bindin assay. Wen used in the
assay, nenbranes are thawed on ice for 20 m nutes and
then 10 nL of incubation buffer (20 mM Hepes, 1 MM

Myl 2, 100 nM NaCl, pH 7.4) added. The nenbranes 10

are (o)t exedwae irgiatgspered daied cut ushes theSrothadyehqér et
(ﬁggngmgw)zed wth a Bri nkmann PT- 3100 PoI ytron

horm n| zer for 1%}8 ds a frgf b

conc ‘fr athegigalsym Yeé B4 {néﬁnﬁ‘gs’l &”5’??}? FYBISi ng
hiveenlsBREen Breal ot f(anwinel motweight), aps@yilinggoinBl NPl (NEASRAY), For

(L@J(@J mhzl(mmnmgs> ga(g,tagtsés QhitiBBRmSE)), 2wt mo%fs) aﬂ.rar(mnmwl y

quwgequwa Bt Ttsg (gno o%% {rflign %cﬁ%&m % (;fgaxxmum

mmbmrmbm@ﬂ 56 (Mo ernegniTytion avhigh grodu e YRS (g maximum

QUbYRUHRU YRR Fesngel, @M (oI, B (fAbhapd by addi tion of
pg Oul of éfsgs;{/& ?)uf f(er r?’:md iSouI( of Rﬁgl ol abel | ed RUP25

or nonspeci f i buf f er
o d bl RS o ot =B i Stiat pieBies PoRatly or
un@usidod.OTHely SRR Bot bscoatdelds lireiting the iBeutiongfany Radi ol abel | ed
RUP25 Ligand is added. Pl ates are then incubated at
roomtemgerature for 60-120 20 m nutes. The bi ndi ndq
Exagple 9 dn 3{(-Teragehiad dof Hyterahyderyrigpenapygzols (Gerepound ).
through a Mcroplate DevicggeNF/ C Unifilter
filtration plate wit Brandel ¥ 96-wel | pl ate
harvester foll owed b%@l with cold 50 MM Tris
HCl, pH 7.4 contai ning .d,\/d\laCl . Then, the bottom of
the filtration plate arﬁ‘g’seal ed, 50ul of Optiphase

Superm x is added to each well, the top of the plates
Eﬂgg%aﬁé&'ﬂéﬂﬂéﬁéﬂ—'%ﬂ—"é%‘—’—'are counted in a Tril ux
M cr 0B5t6ar e&ﬂiyd'fb-ic:]rcloﬂéniaﬁﬁaﬁblm}%reﬁnltnE(X]‘ 02e g,mpﬁﬁmdlolX&d sodium

aﬁg?@%% g, Il ggmtnobojgvlereet%kenlun%ttﬁ\ﬁig 3% d%ﬂ% t«[}% {l an'ié owgve 19&1%&@%1

appro ri ate conpoun
tp $755@ the2D miputesplhe spytiomwes cppl¢d te rOPra tempgretere, kﬁlter&bw the Slieresif

55@1 \kgshegtmtﬁaﬁi}l QJe@Q ek EfhbRel R Ritiors Waddaged t(gatugéh- chﬂﬂo%ﬁ
he test cqnp sarelnltlalh%sass ed Jég

gHeatr (D B washﬁdawa g ety CBSRBRYS P R i

WGithatke atididdn of e aquealelhy@rodide avid slddxteatedieto atb g atetateQBhe ethy! .

ailc%?gi és@es were?%n&ballg g savenﬁgegv%d llnidgt%cheg br@ shrg Q\egéstélgn solid

eci t he absence ound
F(UB’ét?d biy Brepal'?élve féﬁuqt@eglw "b‘F“alZQitSaﬂ)-‘lzﬁ %ﬁ:ﬁﬂfﬁg)’d( B|T) m nus
cgasbeﬁrt%'z&é & atht‘éjsbﬂEto o NSR. oa%rmno‘i I4mj agy Nmsaqe@;du)q 8 (-

I ndin g ?51 é %1 5 e

P el Ak L3 A DI AGR SOBIeH g LAY A TR

S pec iTht Btchhedidic Ng,s 6 NGRhydrd-&oBpentpydebleBarbmdrilé vapreptred
e%oqlgwcv)ln response curve, logit-log plot of % 35

‘@f'%‘ VSOEORE Rt At i on of test conpound. K; is

cal ceptred W-Tdm@hﬂnengloaw@hpma@tbﬁquxv'&wsiﬂ othyeesteon:

WD 20051044816 PCT/ US2004/ 035927 56 K; = 1C59 / (I +

[L]/KD) where [L] is coiceptration of a

Radi o- RUP25 Li gand u the assay and Ko is the

di ssoci ati on const ant aNnRadi o- RUP25 Li gand

det er m ned i ndependent |y under the sane

Cyclopentanone (10.0g, 118.9 mmol) was taken up in absolute ethanol (30 cm’) and

sodium ethoxide (53 cnr’, 21% in ethanol, 143 mmol) was added. The resulting solution was
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bi ndi ng conditions. 5 D. ALTERNATI VE BI NDI NG ASSAY
PROCEDURE 'H- N cotinic acid binding conpetition

W9 au448feHO- KI cel | s stably expressing the ni agttyus2004/035927

receptor were used to nake60msnbr ane for Dbinding
analysis. Cells were growm to -80% confluence in

growt h medi um (F-12 Kaighn's 10 nodified medi um (ATCC,
#30-2004) contai ni ngl 0%-BS (G BCO, #10438-026 rrg/m
siizpd gnder agopfan] 0 mingygsaherhety! %ﬁlﬁtelb? ;zeli] aymoB gddeds;

eRardB({donm’) W hdRS ki theRYlutia halild B S° G hoc@ Mdrcbdiedgedoat 12

tes el |
RSB R e 1S BUFY B a6 P o Sy Sagece
afeDieAsolufidd hatediJto EAE oteovaby Sviventrghs vmtolvreddlm@(r redicesieastyep and the
M{u'rcgtt&erpttp iffethy} Zce{m](ﬁ@ ICMI) Erﬁgvamwg}%tez 00 ¢ 7 latiddNa,80,),

was centrifuged at X g m nutes to
f‘ifﬁeq'aéWé“tuerﬂoy@é’ddeé Efyeed pipreprg eive Sélf?ﬁahé"l'f% resul ting
St eHipFhARL-@BByIiE AcitOaH aier a3 &ﬂ%nxscga (14,16 4.90.0 mindYt es

0BT SRBE R TR PR e BEL D, 4980 e

(s 27),4 86 (1}8dBg e O HWI tnYz(BS*)(lal(INBLBtond bursts of a 12
”m PQ EB’ B! 34,56 1%&5 dn%cﬁéomﬁa r!aﬁﬂe%%hfo}qfwg&&’arﬂide 39 000

e resylting pe
fer

‘a
Ci

resuspended |n mash nd stored in liquid
nitrogen before use. a,ration of nmenbrane
proteins 20 in this prefariati on was determ ned using
the Pierce BCA protein asslly, with BSA as a standard.
Equi | i bri um bi ndi ng of 3H'ni cotinic acid was per f or med
i N 9646l Tetrgbydrarpyclopeptapmeolp atrbaylic aRd sty et £0- 886 48 ned

rr‘)lrj\_?Q) v&L ta@?\ 'EP rnmﬁlaﬁyhk Ja’rﬁtﬁgud (Ua ™ S@é—ﬁgdfsﬁﬁed Q)‘Z@Qﬂlm/!lt lolb=CEfhe

fﬁé’ﬁﬂﬂ%ﬁ@“ﬁ%f‘\éle r@é@mw“% 1615 6tt§§¥yd@dw%ﬁ6‘§%fﬂ“rﬁt ed
chrBoxg fic AT SAMe blttdieiby (LAMPHILAIGN Stacdkscrisalliae jofid 0884 DNSO,

fina cane L S d
o 80 TROPF PO1 G S (85 BT T Rl
(B&):ds2 [M¥Ril't can Radi ol abel ed Chemicals, Inc.,20 pMin
et ha I AN ach assay was
T Sof o G R TR @%“&S%é@%%?%"rﬁ'ﬁed ' the
presence of 250 pM unl & ed ancotinic acid. After

m xing at 3-4 hours at “w@gOmjtenperature, reactions
were filtered through PackaNd Unifilter GF/ C 30 plates
usi ng a Packard Harvester H and washed with 8 X 200 pl

ice-g Q|5(3 'Imrzﬂ]@idr@gycQHJnfanrazoBbﬁ:ﬁnB&yhdM@ﬂ a@midé {o2do gu s th@i)lt

d their back d
ORI e SR ( h pOPRE e EP LB ESE
reifo | Hdddd] Aftet tmmfnlt&slpdosvb&ms axdddtide (9.18%g .8%vminbl) watpdded apighe
sélguﬁc!ﬁ?n?qtﬁdm% Rjer% ﬁts' co%@é1 sf égrgcp iirld %e%olP&%@iﬁcﬂvaI}Q:g QQH nt

ation co ucl at1 ons were preforned
agegonitrile. Solypnbvras rem@ecgmstj!mmmgi solutiops ﬁgeryedpced pressure and the

Bl A&%ﬁ@%k Q39 91%3arat178H MBlio §|Ze GEs,6- &h&ly&@-ﬁﬁ%ﬂﬁﬁﬁyr% le3he

i nvention have an Cc

BiopriFilsgs 2 ‘E&‘h&ﬁ‘é"ﬂﬁ%’!"ﬂfﬁd %95%@1)95% PRI eI 24*388%’19? A0t

1k, 2tpi=abput3 ARG, M, =vhy, e.cadvhmt, 2gheai$ES T tFptHS  of the
i nventi on have an EC50 value in this assay within the
range of about 1 to about 10 M Still nore advant ages

MethgiRinRepanation offConi@und/k| ue in this assay of |ess than
about 1
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5 uM Exanple 7: Flushing via Laser Doppler Procedure
- Male C57B16 mce (-25g) are anesthetized using |

woerméoiekg Nenmbutal sodium Wien ant agoni sts aceuUszoes3se27

adm ni stered they are co-ipnjected with the Nenbutal 10
anesthesia. After ten mnutes the animal is placed
under the laser and the ear is folded back to expose
the ventral.side. The |laser is positioned_in the

center of ear and focused to an int ty of

8. 4.2 h i sis gner BM K@’ Bm abo he

Dat g qU| ity Isiinitiatgd w [ ge
for 2t ON nt eNVHl , 60 |rrages and a é\gé‘bc th&H

del arW;:aE &bgledmﬁughmsr.asgﬂomﬁdn@m l~b&@ﬁh{2&&ﬁﬁ6mﬂﬁl zas,
B S SSo A 29A b A RGBSk

oM i M RE0 mhifoeaperiad of 2.0 haBelrdacton spcheidditdto |plsl 2 by the
a'ﬁ&%{u&ﬁ% héﬁngta&)) Qne @yﬁfe%?f thed BIQ]Q]’)C m&%ak EncdlEAdd zn vacuo to

Intensitles. terials and ds - Laser Doppl e
rENgVE Hedilemi The|matew' @5 Ryrifiediby ﬁﬁirse'ﬂ*@ﬁb‘fi’t% Phenemisest Lw“aﬁé%
cEP&&Hpb@ B x50 khidyistd (om) (ﬂi;Cﬁ(@&arEﬂé toy v/mm) 1PH(Iﬂad@ﬁdnﬂfg 1%

in
Aé%i‘”‘%‘?"t o 5@9%{;5@@ "*lé'tri’ a aC| qkﬁi‘gﬁ as ass@‘athey%' one
lgding evateninl ofer VariewBdndBint® 69 mte, 10g $@ ertydasoMeoi (1r5&m§) was

pl%%ht@&gh\ﬁ%'c&uﬁ%moeé &bmﬁ ﬁ’npﬁ“tfeg' ﬁl@blloyuc{ m@ lth@xmlﬁgi dynt o
ul ar_veins imals were al ﬁ%‘g‘éd

na%f@ée utigp of 2434t M‘é?ﬁ” BB%’PL)é*H?”@E g columay &3°993'§fa¥‘@
diaftPieldedBe ithdiRinSalegTToMpouna tt €4y mbG I8onnics, 7plyidid) 4s@ whirke

S R GREST S 2N RIS ST B s B im0

6o 2652 (AN, 4@n, W& $.8ah) 1 HALSMS: éﬁcoverm‘?(tlacmemm Gorséalltynnf)] 3%
v?t %%!(% (%ﬂlflltsam%g I’]1 devﬂ/tTrF%\SAE % gox%ml )/ v/gll’lﬁ? é{"a%’:erﬁ tc?‘ﬁq \I/\h en

raws cat heter at
¢HhENIimidiOc &7 edll/minae= p&d lnmsESF or1 7. QIEM téb. NEFXRIERICGHENS .

NERA ARRANSG: AR 2; R JBOFSRE oL dliang. Al & for CHiN,
manuf acturer's specifi c% ¢on§ %'CV%E Chem cal s, USA;
(NEP%(‘“@)S*‘B):'IS Bridh P4t tRudcsd2etheddt rati ons were
det ernmit iefnedia | fbegyEs(@Hona305-gRak g siwayiogydapewpyrazole
st andard v known free fatty acids). Data
wasgregared U %t([':] %"M‘ %“gte"l and Prisntzyaph. Exanple 9:
The |S|twe’ﬂtlfranrw0h pf lBanexbd.45i61tefeahy drp-exrlapgntamyenzelePi owi ng
cr&%xiflic kil b Ble SXPITBnSH-21413,6- t&%h%bféyuop&ﬂhﬁﬁo%ﬁﬁ@dxyhc
otherwise: (i) all operations were carried out at room
i amidfr ent tenperature, that is, at a tenperature in
t he range 18-25C, WD 2005/0 QHL?CT/ US2004/§)35927 58
(ii) appey ation of sol vent s carried out u% 2a

rotary evaﬁogs@]tzgrbr&mg@r ed pressure
t h a—bath—temper e Mf up to

e Nf redtGnBMiias ol | d d by thin {
ch orrggography (TLC) and/or hi gh perfor
l'i quid chromat ography (H PLC) f oped by mass

To a stirring solution of 1,4,5,6-tetrahydro-cyclopentapyrazole-3-carboxylic acid amide

(2.57 g, 17.0 mmol) in DMF (34 mL) at 25 °C was added K,CO; (5.87 g, 42.5 mmol) followed

by benzyl bromide (4.36g g, 25.5 mmol). The reaction was stirred at ambient temperature for 16
h at which time the mixture was diluted with EtOAc (75 mL) and filtered. The filtrate was
washed with H,O (100 mL) and the aqueous phase was back-extracted with EtOAc (75 mL) and
CH.C1,(75 mL). The combined organic extracts were dried over MgSQ,, filtered, and



5 spectroscopy (M5), herein termed LCMS, and any
reaction tinmes are given for illustration only; (iv)
wo b@spussuet ure of all final conmpounds was assupet/usyooain3so27
| east one of the follow ng,techniques: M5 or proton
nucl ear magnetic resonance ('H NVR) spectronetry, and
the purity was assured by at | east one of the

capc%lgt%\t@d gglgcu]a oFunf' %lfl St[y ST] 4 gchéomglbgrb@% 95)0&\%)%1\#?1‘“%%% l[ ra

graliept tp BPOEIDAd indwaxapgs) dawe 2- b@nBﬂ -2k L0 tethgtaAo ey dpentapyragple-3-
c\l%kﬁé‘acx&m Je¥739 anaj OV%nkcﬁ“i 8% @Q}éﬁns&ﬁ&% &WEQ th@%llé@&l b9h-

%{%a he i ndi cated solvent; whe ,
hemarbl ‘I‘ P é‘feéﬂ‘yd’lek’G yrpz9ler3rpagbpreylis gsidamise Cepdiet 13- 4(“3‘)‘0' 9%
M) idRited &2 wiB§ 0lid. di agnostic protons, given in parts

per 'T‘ éeln ?5‘4 Q QI?JH wcio‘.ﬁ?@p‘%gfzﬁ e-Ei-cargoxHFc)acl\cliea%Edepeaks
i:lcNM% fmo Mhla,l czmb: rEeX/37a?tiO(§3‘r$ misdd (Zlbm),ébgﬁ H| bsy hape Halrsp:
5319 (2°‘H Q% ?% (QH%), ?ﬁ%ﬂ’ﬁ %f) 3k %E?%ﬁir‘(ﬁ . cbés,)p :\%fpdl 64.8,
méas 3? @d | w 50$ﬁ 3a3 Mh%r Jow: ¢29awé§ lamz t HM/MMAH@I@“’EX
#r%#&f@%ﬁlgm gut J@ < M 53%'%/ W{cgm&gm IW T%Q‘m 00r

hi nadzu LOAD VP) I nstrument, and oper. “at i ng
Wtwéf{ T erdisrhie 986 V/Ar%ﬂ GR in HOZ Al ifely 2213 min, S
mbeguregpray 20 ionization was used with positive

( ES+)ZEE%QZ)'?§ 9?& Ite\é/%h /I'O-C)% opcl apgwﬁg& fargdxgﬁc acid aamgeg? ]:)\o/(r:)r
'B NMM4I00 MBZ;CE@JhO) SRR (6 80.0F0(3H, $)e5.70/4.38 (2)1, 08.78 (4H,

))0”82{31 Wﬂlm?g% i-\[%'\’oﬁ,lgﬁng"g%ﬁl?m 1271,

T, 11%% P8R4T; dovirel 128.6908 007 6. r HPL&S/M AditeCh I’re@’alf@rﬂm!emra(ﬁu,d
50 >< 159 5%%%@\1 eéa—rﬁi{n{u?g l@al) v/§TF.tz)$n Zd{ggnﬁmég 1% vA-18A

I ode array detect urlflca on
aﬁerdleeﬁﬁﬁ%v{d §H63yw ipHé&paP éﬂL/'V'é’ ’rr‘e‘v9ér“§’é Eﬁh a§‘é2p 1

( RPHRkép)B: Vﬁém%ﬂldmt&dzﬂl@-(ﬂ]-fehﬁiol-@ylmll ss&nsmmt ry

Prep CI 8 - um- 30 x 100 mmi D, or a Waters Atlantis
‘#F‘%'%"E&Y’i'é"e- 5 um- 20 x 100 nmi D; 20 nl/min, 10-100%
B |inear di ent over 15 min (B = 0.05%

TFA_aget 0 /I|e,0 —1)%@@24)[55}%\/\@ er),
armwct' 7 30 (ix) fhegaut ed
of veApeustsy’by F‘epazmar%ezmayer

performsd on a G’

colum (15 luting at 20 nL/mn wth O

§on syﬁxoem using a YI\/C— Pack Plo 8
- 50(%°&éﬂéft8ﬁf’£(‘rtiel"@' l ‘h5 @&fr@wdfeﬁwp@?&av#%ﬂeﬂ(°ﬁfj°°’ty jgacid
afi}ticlel i3, oz:gauz sxnmﬁxﬂ) i ompqmsnﬁls atrywndpathahyl vidortdh (1194 lganper
mrpolg nﬁe re tlo \P% tstlr{eg) ;‘l;% %wﬁ ﬁméjruzi (58n 29 mf) \gzg atdl 1o

s Rt
cwerwtl chm gxml clygyide.hFhg rmtt@rg we&ﬂﬂyte%wthdSW(meld@vW}?fé i ng

Q&u@ﬁtﬁll)" »QlthQ‘ﬁaﬂC@Q@it eaq Wom) gidl blnﬁé(](ﬂ)?r}lb) b’ﬁeteﬂueous washes were
conmer ci a e from An

AR R R R R L e .
fil@teti@nd déhe@sterted @ va®O fo yikld6Bude y&I0® oim ( Mer ck) . WO

2 005/'[(%" é}%gegtra%qys H?s%ggd‘% gm%mld)%gd placed in a heavy walled sealed

reaction vessel at which time to which ZnBr, (4.70 g, 18.0 mmol) and NaN; (2.73 g, 42.0 mmol)

were added sequentially. The vessel was sealed and heated to 120 °C for 18 h. The mixture was
cooled to rt and HCI (3M aq., 2 mL) was added and stirring was continued for S min. The
mixture was diluted with EtOAc (150 mL) and washed with HCI (1M, aq., 100 mL). The
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(xi1) mcrowave irradiations were carried out using
the Smth Synthesizer (Personal Chem stry). (xiii)

W@ bhmsieslic synbol s have their usual neani ngs; tReT/US2004/035927

foll ow ng abbreviations hgye also been used v
(volunme), w (weight), b.p. (boiling point), mp.

(nmelting point), L 5 (I|tre(s)) mL (mllilitres), g
{%@I lc?&/erg %ried?\%r m& lelgregl %%thtrapg ﬁ’u(' %?akigrﬁy’sili%%

(reolateerarh e 5O rQaa, hwewﬁt@hc rAsOH eradieptito B9 DECEX A
@0§ﬁb££ﬁzgo 4e@azs1t5qry)1 4,5,553159&11&&;@&)@%9&@539&9& {22615 OMy 4\ og

roduces % of t maxi num ﬁOSSI ficac

Ahawy whifg mhemkwmong’ R éﬁé%?%ﬁﬁﬁ' TGRS 5
3. gnl (vaﬁgs zﬁmrmbg% @ mpr r%/mem]s goé Rk, d0Y6D): m/@nﬁsscsn

shoul d not
a7 faal et H4 ¥ho HREA Piebus: e e, 2. Rl Ohs?

Bixa@ngey e 19 column (5, 50 x 2.1 mm), 5% v/v CH;CN (containing 1% v/v TFA) in H,0

(goqgamlrtg vr/\g'ﬁl‘-g C] gT?ant O\K%/ﬁ viv ﬁ%t@gy % Q_irg% toﬁ{::l%nt a%glna

ﬂ@péMatH)on of Conpound 1.
1, 4,5, 6-Tetrahydro-cycl opent apyrazol e-3-carbonitrile

(0.022 0.165 m ne[) and sodium azide (0.086 g,
M@—M&Mﬂ—@b in DMF (3 cn) at heated under

m crowave | diation to 175C for 20 m es. The
sol utkQn ooled to r Rulergsiat ur e | tered and
the er g 0 '\H‘Naa g@—w—ﬁh—&h ac e./
conbDipéth sd ' =Nas addanbdd)mmuratm que U

sodi um 20 bi carbonate (20 cni) and washed w th ethy
acet dioa soltien O%lqlifeab%@‘*dwd -14 0 ptfapysigp- %YQOFWW&W th
(5918 ¢, 20T inkbIPR 100 fdrmMaadIMEON B/0MbE DEIGH) Wad £id@AGhItdiaMA Black

tedl o0 ethyl acetat .The et hyl ceta
G 26 e ThmSh e e SR ur o Bt e RGP 7 bl e
pacdgous Elterddhed joasuttated. n@wwbmodwas;ﬁuﬁnérfpbmw nyd cpuvenpe tethd ve

bl (0 Ak rid SRR oo g ) B ST RS
eRtining ﬂq@gsﬂ SCH SRivRsis(7 Q})Sm)wlumn 88 fl"ﬁhcd pith MP% 2.03pyto
rmdve Ahbourd lg’p)uri@&s- h‘hé‘{ﬁodua Mas ehited. uﬁﬁg R0G4y/MSUH @hpedx- 1.9 xk)e,

oo <oy PRRT BTGP PO s P D B P o
sedeprsepaitedlid.usi ng the fol l owi ng procedure. Step A
1,4, %h@m%ﬁﬁeﬁﬁ@y%& GGk %S—BF @g)/[@?@ke%‘raréa&%mﬁm %rgzole
aci d et hyl ester O N Cycl opent anone ik
‘1%8’693r??n‘8P$‘h‘€/\£9§°Vt‘%e‘195 | n absol ute et hanol (30 cm)
and  Skp: Urreitoi b0igs, 4,6 Bet@lifiiro-dklofenkdpy Bk NenedrboxdKccid
ngvglg% was added. The resulting solution was WO
20087944816 PCT/ US2004/ 035927

O
KOFBY, EIOH OFt
N
Eto)}\n/ 2) HoNNHyHCI | N
H,0 N

To a solution of cyclopentanone (42.0 g, 0.50 mol) and diethyl oxalate (73.1 g, 0.50 mol)
in EtOH (2.5 L) at rt under N, was added a solution of KO#-Bu in THF (500 mL of a IM
solution, 0.50 mol) over 0.5 h via an addition funnel. The reaction was stitred for 3.5 h at which
time the flask was cooled to 0 °C. Hydrazine hydrochloride (37.6 g, 0.55 mol) in H,O (250 mL)

was added via addition funnel over 0.5 h. The reaction was warmed to rt and stirred for 16 h.
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60 stirred under argon for 10 m nutes, then diethyl
oxalate (19.1 g, 131 mmol) added. Further ethanol (10

W@ 2d0p/044886 added and the sol uti on heated at 75CPEDIUSH04/035927

hours and cool ed to room ggenperature. Hydrazine
hydrochl oride (8.15 g, 119 mol ), taken up in water
(20 cm) was added and the solution heated to 75C

a\é gcgl%q eg wgre Igegéc))v MG \gaczygaan(i(tt;le requth F]otflg?v%;vraghg:g \ev(%hzlgael-wpe gsgtua{qe,
50frin).) and uzQ\ﬁ@mbl) \Rmhhr W@mtl(@@@cmye pugrli4S-t¢tRBAR ) |
Jyuweﬁaﬁgz@eﬂﬁca%wﬁ Q&d 5tl€>n&\€9@3 BB nfof G146 GEla)RE LRI S1ib.0

give 1, dr o-
cycl §lf€ﬁt 563??'5‘?6‘? %f ’§z5c§efF‘B%‘>¥3’/ﬂ°r°¥°'%?‘e&’Yé‘t’ﬂk?13 cabpyficagid 5,
afide. White solid (16.16 g, 90.0 mol, 76%. Sa
(CD30D): 4.34 (q, 2H, J= 7 1 OCH2CHB), 2.78 (t Ii ke,

2H, J=7.0), el br s, 2.49 (br s, 1.36
(t. 3H J=7.7 8 Dot 181 [ e 1o St ep
B: 1,4, r ahydr owﬁapyra ;\Icar boxylic

acid am NO NH2 N N5°E,20h
l,4,5, 6- Tet rihydr o- cycl opent apyrazol e 3- c%r boxyl iC

?rglt ﬂ AR :%?/'llgtragfllsér Fﬁc‘ooin%g)'r%ioﬁ% -cirgoxe/ lis 3cxd thg% %r( édo ey mmcﬂ)
oy dissel verhih a sputioh. 7V RilyMePHS U L) e sslytlcutwa@dwmm@ fou eend]

p%HiGns ch(ﬂ opglﬁ&' \Ws trﬁls@rqad to 350 mL heavy-walled sealed reaction vessel. The
-tetr ah%/dr o-cycl og%r;t apyrazol e-3 15 carboxylic

vawlawgmea@d 0 8f et etitre{pr ¢ tipdedtions pugte icepipd st & Witieh tiree 2
sGﬁ&’p‘iéc@Mtédn EhSBlulidh vwad fibdGnd tBo B wdIWRIhed VEBRI920HSBI aq., 200

Y Tp biny P 8 ot Ggqpiipy ik Blinp i 85 e 04 o

1fisil, 80% yield) as a white solid.

%g’cﬁ’ %@ET%&%%SIM L PPES b AR LR opent By ROALSN 1| €.

carhoxyic geidrpspide i Bengy)- &1 SFdetrakyflrp-syclopentapy paaplpydrgarpoxylic
RRAachi®m de (0.210 g, 1.39 nml) was added to

anhydrous_acetonitrile(12.cnm), heated to 80C and
sodi um chRpri de (2.0 4 Bmmol) added. ter 15
m nut es phosphRerus oxychl oride (0.128 g 08 1)

was afided\and the selutoen—ipeat ed 80 i ght,
cool ® fl,F“t ered, aNaOHhEHRIAIQ ect i V\usheHHw th
acetoni trijl e. SoI vent was renoved m t he comnbi ned

:8: Iugjoggcﬁlimﬂ\ % tr%tf g)bdg Eslgg\)s;eggé)‘e rl?—ggrtbo?%li%sacng gn%ye (El l 9 g,
205 dhpr|) - THR(#68mYL piat vy eddedrenatutignof Ne@iH éN:aq dambohimadl e
ﬂ%r/g%r&g & s M@Ie%l &&Ll@%(ﬁ@ﬁj% %91) }ngl) (vg aQ&& argl thchagt?bn IWﬂ).J,tllrred

fori 1o, Tlms{olagleqwele)remcge% y@u@@d (lﬁ]resgqufﬁ sole WE d)wnh j:ngL
Asbhaid).” pumt\éb&da&dnﬁon n&%;m.@ Bf Péen W9 ERH kY dro VO
c%ggpse%tgpéﬁago e-3- car 0X Lﬂ%%g am19e ancg9 g enzﬁ} 4,5,6-tetrahydro-

cyclopentapyrazole-3-carboxylic acid amide (65.3 g, 270 mmol, 98% yield) as a 20 : | mixture
and was used without separation).
Step D: Preparation of 1-Benzyl-3-(2H-tetrazol-5-yl)-1,4,5,6-tetrahydro-

cyclopentapyrazole
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N, DVSO KO -Bu NHM j NH 1 NON N=N Air HN~-N N=N
Air was bubbl ed through a stirring solution of |

WO bosed813- (2Htetrazol -5 -yl )- 1,4,5,6 PCT/US2004/035927

t et rahydro-cycl opent apyrazgie (1.92 g, 7.21 mmol) and
K&Q-Bu (65 nL of al Msolution in THF) in DMSO (50
m-) for a period-of2.0 h. The reaction was acidified

to pH = 2 the 5 addition of HCl (3Ma The

m xture iItered theflltrate ncentr at ed
i ngUAdPO t vev 9'4 erl vvasNNH
pu ed vever se- q\’l 8
col U o N 250N%2 5 3 r{ v/v i‘c ('\‘:ont A ni ng
1% v/v TFA) in H20 (cont Pn ng 1% v/v TFA) gradient

t 0 S00akk uipfd with & Bfying tube wde? e atmBapheld Meas PliatddI @ ith a\mrous

olfhBF B e e e & wliFeEhingls s Pl
afdegl viBOyrpaseech fetivdai hmt Agerctrrivgfior Anaddit@n veminpdrolutich of 1-

| g%}”[é 5 15 %ﬁ?hya-lja Eﬁl_ﬁd'p%g/ljgzo%sca}bgﬁ n{?ld% ﬁg (é:') ﬁ't?’tio G a

uti’on o roug e col umm.

RYMR Gt mEhtas addedpvet Higin uam&?aﬁ%d'tw &merbdhe ﬁ@‘“ﬁ?ﬁ‘i"é aPwbh sal t
Mrm@qw @Milr%drre:ﬁ &r96 ir. MPHCO, (S8 aqrM0d mLYWﬁdﬂ(e)@ﬁ }the @fixnide was s
num sa )
sﬁrrgiée (12 'x_xin ’l%e jolang:s gerﬁée’ngyeg mfzgcueé?_{ tﬁé( r’351d81e: wasé?lxg%ﬁg’g)tOAc
(ZO(BQL)@MaPhles (3at. 1., 2006018. HE)layersiRbrCidpBatedBing thowmeapt pHp€h@s
8! &Mte(i %gh E@Ac)@Og nﬂ:,) nﬂl con(%tﬁé&é‘iéﬁ{cy w%g%d(vﬁﬂ Waﬁt@ | (&9

1% v/iv TFA) 1n contalnlqﬂgj % v/iv TFA) radi ent to
99 9807ly andcriseiRAq rﬁL> 5! ovor MBS Qniepriad: and comfatz tog{vR 63- ey
mtrlibz;at?ro»(rd\ﬂoﬁd H) . Anal Cal cd for C7H8N6 (neutral

7 .
4 1 6 ghimo&gﬁ the d’ntp% I(fro "fﬁl‘? I\{Fo(ygb an) &«r?ns aégid%'?rz @:5.6 2,
43 nipib|) fdHpwd&sl, by HaNF63ihg 34CpmaelR T8 mixkdre vias Bdted HHR0°C and stirred
t;onnlé%r Wei%%a v& cooled tort alnd Ee 1\4)F was rem%ve m vacuo HC] 2N aq., 800

tetrazo ﬁ} %/ ro- cyclo
'p@maa&? the mixpuae vy tirse Ep by aig fq}@\"?ﬁ‘d’ytﬁh‘é"q“o Thes ol
@B&Q@mﬁlﬁslc kAR oAEIORE B0 MBS dnd HCIXBN aq., 300 mL) and stirred for 0.5 h.

’bgf(ﬁl&?é 'WP%“% 8(? ﬂ\g g}?ﬁ&é?% dr % ?Xe remali n(?tpgt sg]de »('a%l %g%m%regzed with
RoBend G GNAq . basGlescrtted soyahindths pokopeit fdiey scazut)evagrepgeard 0

li?)y (dll%ohd%%&&%al% (ﬁg%lveg Hﬁ%org) N&%rﬁa%trzgc% Qvt@élcorggr@r%cﬂto %’Qe
Sbsneg-3-641- @fazol -5-yl)-1,4,5,6- tetrahydro-cyclopentapycl?azoa]e (Sél IOrg,r 2I29 %mol 81%

vieldHrém B irfilid) adWIhidremedimpent apyr azol e- 3- car boxyl i ¢
acid amde (2.57 g, 17.0 mol) in DW (34 nL) at 25 C

was added K2CO3 (5.87 g, 42.5 mol) followed by
Benpiel9.2b B¢ Hil-Tetrizdl- [0 @dih @se-BH-thriwlo |3,4-cTiyeazple o pown ddh s

stirred at anbient te atur for 16 h at which tine
the m xture was dil ut ¢d %t'dﬁc (75 m) and
filtered. The filtrate

N—N
y H
H

Compound 2 was prepared in a similar manner as described in Example 9.1, and was
characterized by NMR and MS; 'H NMR (400MHz, MeOD): (400 MHz, CD;0D) §4.11 (dd, J
=4.0,2.2 Hz, 2 H), 4.03 (dd, /= 3.6, 2.2 Hz, 2 H). HPLC/MS: Waters® YMC ODS-A C18
column (5y, 50 x 4.6 mm), 5% v/v CH;CN (containing 1% v/v TFA) in H,O (containing 1% v/v
TFA) gradient to 99% v/v CH;CN in H,0, 3.5 mL/min, # = 1.27 min, ESI" =194 (M + H).
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washed with H20 (100 nL) and the aqueous phase was
back-extracted with EtOAc (75 nL) and 30 CH2Cl 2(75

wOongps/0448es conbi ned organi ¢ extracts were dri edpOy®K2004/035927

MySH, filtered, and WD 2005/ 044816 PCT/ US2004/ 035927
62 concentrated in vacuo. Purification by silica gel
chrorrat ography (50% Et QAc in hexanes gradient to 95%
OQAc i_.n _hexan ave .

Ez‘awalﬁ?ﬁf S epivis- é‘?*&"g??’ahw}'%s‘-"&?&ﬁ'fésﬁé’fﬁ"é?b’y“r%%?’g'f3-
(CampoxyB).c acid am de (739 ng, 3.07 mmol, 18%vyi el d)

i solated as a white solg-d, foll
benzyl -1, 4,5, 6-tetrah
lic acid amde (3.24 ¢,
isolated as a white solif~N
1-Benzyl -1, 4,5, 6- tetrahydro+{:ycl opent apyrazol e- 3-car bo

I
2(33/’ HI €o ’B&Qd ?’MS ?e&areﬁ Mli— ﬁmg%emescrm %)(amfﬁ 971 g’sZpa?atlgrp

by cg_lgml( gxf::fmogt?gra y gfzhe(rgmsomrs was psr{on(lm.z}ﬁerﬁl)e formefloApfl{hNNR
pyta@dle. MHZ CDCI 3): Sup: 164.8, 155.2, 139.0, 136.0,

Bt digiony M o KB ibadronbic pha s gny 10

#04Gddy 34 H%6.vHx, 2 @H3CN(d, comnt HizI3i H)gHRRAMS! Allrdsa,th? Pievail 20

c&éoni.’)al %)I ) /10/%3/‘%v/v-ng%)l%gorﬂa%r?%g;\t//\(r)ﬂg%% lizo (f\ﬂn mﬁ?‘l‘% viv
TFABeuadigrt o9% v, C613¢1‘é inraRyAd rol/eipe 4 © b&TingsH 321612 @ 3Hgar bo
xyllcaC|damde HNI\/R(400I\/Hz CDCI3): 6 7.34-7.21
él s), 5.70-5.38 (2H, bs) 2.78 (4H3
’@mme“z 34@* Eemzo'rﬁy') Ldcdibydo-ryclepeniapragaleCompgund f) ang 3-
(UR-Teikbzbl-8y1)-1,6 Qihdro-tyitopentapyZiiold (Cohipbunli, 5).
55.1,29.9,24.8,24.7; down: 128.6,y128.0, 127.6. N_
HPLC/ MS: - Alcht ech(r) Prevail ClSchINurm (5p, SO x‘n 6

@-_- V. CH3CN (containjng 1 W TFA) jn H2

(contaii ngy I% viv TFA) nt to 99% CN|n

H2O, 3.3Nhnmin, t, = 1.98 ABSI 4 = 2428 MNH H) .
N

Step B: Preparation of
| - Bewpgund34A2H t et razol -5-yl )-1, 4,5, 6-tetrahydro- 20
cycl opRnticHuy Cakpduad 4.3A, 366 x&)mem\AEde (50\@4 0lSB md1), 2pditNL 20

N 120 .C T
alz‘gﬁéﬁf 5]0\{14?4"%0')@“ APK i C%rasotaé 1 %ﬁ'érl’ﬂ' ARPMESOTE S car bo
ixydiatdd @ndec ngrowantiatizg0 (CBfoOQhogrs &Qer @ limgto lopmitampBEre (R i)
g%%:tlcgn mi¥¥eR w@sdtfigtgd MH a@WhCﬁQ]LQJn' éiﬁac(e& wﬁﬁ’Et@Ac L@sh@d wﬂﬁ@zb)

The reaction was stirred for 18
g gancengigied in goypr YiPlaserarpfin - 18 eolw a&@.%&%&&%@ h‘T%‘HQI
AN Ry (6 08) of TR @esifedradu@ asnepS! dixtutttoeélefiictidambrs. QAGME l+EQ7851L)

L e T TR G
hae)3.2x@r; adked with Et OAc (2 x 100 nL) and the
combimed, ofdani g&a%{)fre%ée?gas @TC M2 enex Luln{ ?fS%glumn

and concentrated 1 n vacuo crude yel |l ow ol | .
(Thie 26bH I 6% (YA SHeRS GRS 14 D) (OO taiaing 1% Vv
ﬂip@g,%giie,{t[bﬁ%he@\/m nwa,k,l edrgeal ed 30 r eaction vessel at
\(A'hz 73A|t6rlngckemltyg] m?r were s%;ga%ate % by chm -phas HpLérrB;/ln‘)imax Nﬂcorsorb
Si (prep) column (8 p, 250 x 10 mm), 80% (v/v) EtOAc (containing 2% v/v AcOH) in hexanes

(containing 2% v/v AcOH) gradient to 99% EtOAc, 7.5 ml/min, A = 280 nm.

-\l\gd by 1-
gp nt apyr azol e- 3- car boxy
N 79% 5 yield)

The order of isomer elution is the same for both normal- and reverse-phase columns.

Isomer 1 (High Rf isomer):
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25

wa@zmshidsid 3M aqg. ,

wer e added sequentially. The vessel was seal ed and
heated to 120 C for 18 h. The m xture was cooled tort

continued for 5 min. The nihxture was diluted with
Et OAc (150 nL) and washed with HO (IM ag., 100 ni).
The WO 2005/ 044816 PCT/ US2004/ 035927 63 organi cs were

s M e o R -

Gu250 paixang $% v/v EHEOAC(contafdgH Ygvati A it H0Gcoh@Mding 19 v/2 TFA)

FogB oA OeOBYEQ. 05 mamipy LD i BSU S PAAOED): oyl
pent alpcymea%ﬂloe/l?(fﬁior%) g, 7.74 mol, 62%yield) as a
whi t e
! S@gkkgsH g&,NMBé 2 ZH%@?H m§3§3éﬁ .%) LERK:
Disgpery’ €6 ce*aw (SH)SO x2EmEpTs W@Mcwmgmw)m) B0
éeé.;’ta.&ng 199-24 TBA) gladibnt® 9993w GH,CN in H,0, 0.75 mL/min, £, = 1.11 min, ESI*
,? H319248246 down: 129.9, 1291 129. 0.
)D|scovery C18 colum (5p, 50 x 2.1 nmm,
5%// W@hﬂ@hbd(mmmnmdﬁgml%ah soridrid)niiture, W2Prephredusing thai ng
FA) grad| ent to 99%v/v CH3CN i n H2Q, O 75
M"?/‘g”}{éé{ep;r = 2.18 min, ESI~ = 267.1 (M + H).
Vet hoMercA: hreemtroatof %ﬁDdemmﬂmmwawbﬁrcarﬁaw"s\mmy'
Bkeraka NU-DMFro NG pbh ch S 4¥bIE-3GIbExy VEGA ohNesbér Dhilturey. a
solution of 4
1- benzyl -3-(2

edgiazol -5-yl)-1,4,5, 6- tetrahy_ o-cycl o

pent apyr a (59.4 g, 223 mml) in 10%{or

aci d/ Me N\(_pl 900 m -) was added 6@ aai umEbI ack
15 ( & mml . The—mixtur® was ne n»'&*ally
stirre nder N2 at rmsphere for 24 h. The reaction was
filtered and concentrated. The product was further

purified aj},q, pesavesgt ed to the ammoni Um(,S;ﬁJmethdle
fol |l ow ng )é Ioadln material (as_a sol ution, in

on to %’Pemd ih Wai‘%?’?f“ﬁ‘? Frmge %ﬁiﬂ’é@i"}g kedong usipara similey rﬁeﬂ(o‘? 80
@oscribddierenCbrinaprep@sion bilpghaadt asteds (sedib@inbl¢ 24.2). AJoldtion of

ESRRY S RS B 1ok Bpraggr@u R8s PG paeffk 69260 c)

e@nwwew‘e&)ﬁ%ﬁmﬁ he amonium salt of the tetrazole (39.3
g, 2 O@ﬂéﬁ’ﬁ%hng RN myéoﬁxlnm to YR tenPRia@ieiBMasdded oA SiDEcolumn,

AipDi DaSy to s afers P nd ligd wiEQAG e (3 a sty 950

g (R EPYiCampbuad 9.Wass apriaypas it fivis isorgerd. hé-MSoh/t Ti(Mgl).

proc 4§{§{ % l}r%{)agptﬁ)Aaf f)& Sﬂg{l@tci'c ({}enta Iyrazo!r-e-c%rboxgll acid a|mlde

of t, r'o- Céc open azo oxXy
and %14 D@sdreicwmpe'éw gazole- a"PGB‘I"‘(E anpide (pixmre)OEt  ON
0
___ OEt . ____ NH,
N NH - N _NH
N N
Compound 9.4C Compound 9.4D

Compound 9.4C, as an isomeric mixture, (1.0 g, 5.61 mmol) was dissolved in smallest
amount of dioxane (<5 mL) and mixed with 28 % ammonium hydroxide solution (100 mL) in a
tightly sealed container. The solution was stirred at room temperature for 24 hours and
concentrated in vacuo to afford Compound 9.4D, as an isomeric mixture, as a solid in
quantitative yield. LC-MS m/z 150 (M+1).

2 mL) was added and stirri ngpem®S2004/035927
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00 ;:; H To a solution of cycl opentanone (42.0 g,
0.50 nol) and diethyl oxalate (73.1 g, 0.50 nol) in

wWEL@s044816 L) at rt under N2 was added a sol ut POWUSE004/035927

KQ-Bu in THE (500 nL of agd M solution, 0.50 nol)
over 0.5 h via an addition funnel. The reaction was
stirred for 3.5 h at which 30 time the fl ask was

cool ne h droc | ori
o) er Cofsesloh S bR KB E  aeelae
BihgdroQydpppntapyrazole-dgarbpriwrilefmdxtywak ned to rt and stirred
for 16 h. WO 2005/ 044816 PCTI US20041035927 64 The
vol atil es werg{_ renoved in vacuo and the resga\lltl ng

nm.) and

solid etHwi t h NaHCO3 (sat . a
H20O (50 ) N,.Further concentration vacyo gave pure

1, 4,5, 6-tetwahydr o- cycl opent apyr azol e- 3n¢ar boxyl i c
aci d et r@l‘*m@ﬂ@h[‘& g, 0.35 nol, 7%%&1}4&%‘3)414\33 a

yel | ow so Step B: Preparation
of t , 4703 sepengien flFpapaynd AP spreireapyRidye| (@803, &3 Boslyand c
;&fds:ﬁhm &rbameQem@ 122 1) ilNsRtonikriN FNnIYHRI Macdpod (W73 5LC,

§5% s eoot lompytis. By cpssm AP VDBt s R R e
¢edtraet>rhy Vaces the resif@3vabdilyted @itBBOANOIS) miyp wastiédsethiH@andi n

Qmé qtléa 9§o49 nd7éxmeﬁéa{¥egdﬁg.% (81 hd 20 % 75‘&&%&& m;p]%x mﬁ

di vid four equal portions each o
‘F‘?"thg‘f"é?er é& “f‘%”’/sﬁ? (Mt Dheavy-wal | ed seal ed reacti on
vessel . The 10 vessels were heat ed to 95 C and stirred

Qr h, I re o rt whi
Plmeed " 3 FerBRR PR 8B e Ry o
and the solid was was vmthq-Na()—|(INaq., 200 nl)
gi ving pure N N
1,4,5, 6-tetrahydro-cycl dpe ta r azol e- 3- car boxylic
acid amide (42.0 g, 0.20 Nyol ,H80% yield) as a white
solid. Step C Preparation'bf
| - Berfieypound & wi ppared in abispdar cnanngcds dgserivedip fxanmtsl 9, @id 18s
&%&é??ééﬁ'b&mﬁ@dn@ M%'Tl‘,@' R1s3Nd179 (M1 'HNMR (400 MHz, CDOD) 5 5.07,¢t

BenZ)é 6-t et rahydro- cycl opent apyr azol e
4y4-1 dz a'é|4c?2é[n4‘cPe2HB?H)O NH2 1 /O N N NaCH, N-N NH2
H To a sol ution of

%Xgrwaﬁz g% égﬁtﬂtygl.i}/]g‘[ tgtrg%f: é—)(')lP§4 g §?e¥ra Zd(r)'tly-ceyc opgl%rpeg)z((}‘l e

(Compound 7).

N—N
/A \\}
\ /N
e
N"N‘ H

Compound 7 was prepared in a similar manner as described in Example 9.1, and was
characterized by NMR and MS; '"H NMR (MeOD, 400 MHz): $3.07 (1H,dd, /= 14.8,7.6 Hz),
2.94-2.82 (2H, m), 2.51 (1H, dd, J=15.2, 6.8 Hz) 2.41 (1H, dd, /= 13.6, 5.6 Hz), 1.6 (2H, m),
1.02 (3H, t, /=72 Hz). HPLC/MS: Discovery®C18 column (5y, 50 x 2.1 mm), 5% v/v
CH;CN (containing 1% v/v TFA) in H,O (containing 1% v/v TFA) gradient to 99% v/v CH;CN
in H;0, 0.75 mL/min, .= 1.42 min, ESI" =205.2 (M + H).
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275 mmol) in THE (460 m-) at rt was added a sol ution
of NaOH (5N aqg., 110 nL, 0.54 nol). 20 After stirring

wo 20056445160 benzyl bromide (49.2 g, 0.29 nol) weesTaso®a035927

and the reaction was stirr for 16 h. The volatiles
were renoved in vacuo and the resulting solid was
washed with H20 (3 x 250 nlL). Further concentration
ave r |osorrer | -be [-1,4

e e T R T AR
Rabetwydzele-34arhorGtrideet r ahydr o-

cycl opent apyr azol e- 3-car bepylic acid am de (65.3 g,
270 mol, 98%yield) as a 20 _: | mxture 25 and was
used wi thout separation). ¢ D: Preparation of

| - Benzyl - 3- (2H-tetrazs 1,4,5,6-tetrahydro-
eycl opent apyr azol e \ 3TENPCT/ US2004/ 035927
65\Q01) SCQC p, HNZ B NNN / N NHZ 2)

0 AfJas tha r|n ub der
N e TR 5
qtb)l esteFamd T—Bals}d-lv!abhydma‘tyeldpmtapﬂa@eaﬁﬁdﬂtoml@ asid ethYllesteri de
arf), 0. 309 mmol) was added via syringe over a
perlod of 5 mn. After sti r|ng for an additional 10

mn, a solution of 15

benzyl 1,4,5, 6-tetrghydr o- ¢l opent apyr azol e- 3- car boxy
lic acid am de (67 proCPOEN  DVF (310 nl) was
added over 5 mn u \s- aw dthdi tion funnel. The nixture
vvas sllogv%lytloiggﬁﬁ oleo(bt)mg(glqa§ (rjsgee%a&%gQ }QteEA 26\?%

rsmpl? uﬂe@yﬂretrs THG (190 mL) Fsadded bepgyl bremidgSe3é %@%ﬂ@ﬂ) and
NM 78044 %@ﬁmﬁl? A RERiIrNa 8t rélind tekhyReheivd hi HolrOREreactiodihs ML)

.mL).. The | ayers. r
Sy R on a8 e oot fa e B RN 7 4 e
wishdd wiith QAEIC(, &BBateiNaHCThe ludoniyine ed ddedgaeriaciydmes . SasTed

g‘uE Q’l \JJ\B 'F%Néé%hcent%gfi in vggtg 'm'l&) QQQI \Qg @%e&oﬁg@t n e flash

rired over tered, conce trat e (gl ve
B cplugin§§io.) Hﬁ"tgr3p%étha‘§ceaat4d?%%ﬁ9 Molodess Flovag og@medt HoMSof
1 PemiRidaNbye20G fir om above) in DM (560 nml) was added

ZnBr 2 5.6 ovve b

545 SO PR GBS TS gD s P 1
dnfd 1f Benzyl-fi4-dihydroeydapans pyesroledsarbogliedid (mixtured t he DVF
was renoved in vacuo. HC aq., 800 nL) was added
and the m xture was stirror 15 mn foll owed by
filtration. The sol#t~as Y&dded to a bi phasic m xture
of Et OAc (500 nl) @ ® £GCC°300 n.) and stirred
for 0.5 h. The sol on-wasVfiltered and the | ayers

s eparmatagelutiol bhe igteraediztefjons 0dpi AJ(3\88 8, 1agRuninol) in e 8t TR/ MOH

g@ mLLyas a{jdeWOl-( %M"% %N %S) rxq? 3¢ t[nlg?l? dAi%P?No%rsqng d'( g%ﬁerawre,

par at was Tep
¢ llea0§@ﬂ wad avpaghed tryaiﬁdlvm@ [dﬁlé@dﬂx)eﬂw aqugeus é%?fb‘iah@‘ér agrd i ¢

Jt}bjl el &% Wﬂ’e@%ve? HAGSR s N@S@Q f' Ité?edghd/c%ncentrated in vacuo. A yellow
benz déhlgl-tetra,z g#Y % : tetr tdro c§clo
i?lé‘i‘]‘tv%f acAaThish psyusts! Ty he pxestepyhout B GPEITEHPP. o
Ao mie)(Mal)=a41.i.ght brown soli d.
Step C: Preparation of I-Benzyl-1,6-dihydro-cyclopentapyrazole-3-carboxylic acid

2,5-dioxo-pyrrolidin-1-yl ester and 1-Benzyl-1,4-dihydro-cyclopentapyrazole-3-carboxylic

acid 2,5-dioxo-pyrrolidin-1-yl ester (mixture).
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wq tiospesnd 2) .

Exanple 9.2: 3-(1
H Tetrazol -5-yl) -2, 6-di hydro-4Ht hi eno) 3, 4-cl pyrazol e

prepared in a simlar mann as described in Exanpl e
9.1, and was characterized by NVR and M5,'H NWR
(400M -1z, MeQD): (400 MHz, CD30D) 84.11 (dd,J = 4.0,
2,2 Hz, 2 H, 4.03 (dd, J= 3.6, 2.2 Hz, 2 H. HPLC Ms
Waters" YMC ODS-A C | 8 seg9lum (58, 50 x 4.6 nmm), 5%
v/ v CH3CN (contai ning v TRALy 11,0 (contai ni ng
1% v/v 30 TFA) grzdbent ¥0 Q9% v/ CNin H20, 3.5
m/min, t, = 1.2 SL.7= 394 AM + H. VO
041035927 B6%Exanpl e 9. 3:

2005/ 044816 PCT/ U 6
6- MetTay keldiof bittheti@érmeadtad frdom 3¢dp)B-(2.1 Be, db. IRyrokn@) id BHIQI20D g1 -
Cl. Ry az 3) VNG N I

s RS oy SRR 26 0l by M D ep L b7 2dh mmon
Aftes giring hd rdagiioEsixivp abrogm lemperatgig farl Slkdutsrit wa copgengragbdimm
Vel 2Rt R0E @Qm{utéafwiﬁ\ BBy M8 RN v N it G HfRE RBECO,
after the formation of the ‘gyr azol e, Conpound 3 was

sehignZed inf- 210G ogInioN v s drisgsy o ephiiveys Nas O eredsRio)
biefdted Mvaduo.H) yellowt s@id waslebtaindd: LAMT:, 2.90mid; (Mz2H)=238).,

C 1 5 ek gty kbt Bl R S ik

aidsrnd il thepryl-14-9ihydro-cTeopgntanyrazples-carbowy ki asidmgidednixture)d 0

TFA) gradient to 99%v/v in H2O, 3.5 nL/mn, I, =
1.03 mn, ESI+ =192 (M + Eéarrple 9. 4;
3-(1H Tetrazol - 5-yl y 4-d ) r gf cycl opent apyr azol e
N
N

(Conpound 4) and 3- ~ H

H Tetrazol -5-yl)-1, 6>i hydr o- cycl opent apyr azol e

( Conpoasduti’dn of td intdxnedidBNronrstep-€+44.45 £, (N2, mmolNn NEdibkank (150 N
+ ~ o .9 4 : i of

%‘g’%%ﬁ%@@.‘%f PR, THBE, o FRIP AU ipaié @fﬂ]&?éx@nmltew AR

be] as an I sonmeric m; ng, 0. 38
SHIDE It roogRmRgTHurederi | A EinuBBhereRfgon mixtgs winicyed AyRyslyd siered
fkrNthdife £ré&QRatBBashed. WwiB 1A HxAne] ThelPMRate(wls bhdentVs@dR in vacuo to
give a yellow solid. LC-MS: 2.55 min; (M+H)=240.1.

Step E: Preparation of 1-Benzyl-1,6-dihydro-cyclopentapyrazole-3-carbonitrile

and 1-Benzyl-1,4-dihydro-cyclopentapyrazole-3-carbonitrile (mixture).

.

=N

To a solution of the intermediate from step D in anhydrous DMF (50 mL) was added
cyanuric chloride (2.33 g, 13.2 mmol). After stirring at room temperature for 15 minutes the
reaction was quenched by pouring into water (100 mL). The resulting mixture was extracted
with ethyl acetate, washed with saturated NaHCOs;, brine, dried over anhydrous Na,SO,, filtered
and concentrated in vacuo. The residue was purified on the biotage flash 40 M column (SiO,)
using 20 % ethyl acetate-hexanes. A white solid was obtained. LC-MS: 3.22 min;
(M+H)=222.2.

Step F: Preparation of 1-Benzyl-5-hydroxy-1,4,5,6-tetrahydro-cyclopentapyrazole-

3-carbonitrile.

NNN NIN NNH 25 H Conpoundp@Taves004/035927
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irradi ated under m crowave at 200 C for 6 hours. After
coolin&to roomtenperature, the reaction mxture was
Iith a 2 N HC solution, extracted wi PETESERS/035927
washed with H20O and concentr at ed in vacuo. HPLC
separation (C 18 columm, 5 to 99 % CH3CN i n H20
afforded 20 40.3 ng (61 %9 of the desired product as a
2:1 mxture ofolefinic isé®rs. LCGCMsS nfz 175 (M );
H NVR (400 MHz, DMSO d6) 6494 (m 0.5 H, 6.87 (m
I H, 6.76 (m | H), 6.40s 0.5 H, 3.35 (m 3 H.
The isoners were separat ed gver se- phase HPLC
Phenomenex(r) Luna lm nTy It, 250 x 21.2
nm , 50/<(v/v) CH3CN (tSaenf at

S l:lJnijl% viv TFA) in HO
Eﬂc 0 nt"l%' aleGtg)n MV f’né’ A’x%meﬁ? H;(])r:r#‘gte;ﬂf @@5 8%9 ‘n?nog Qn%nl?%rgu.s 'ﬁ-g-‘ (40

nativel'y
@E)pcﬁ? 1&4 tée %5‘/“‘?{6 Meramosphes was Pmﬂe@:BorwﬁéM% Vhe G868, b0 MSi
{oRKi&).) THeAdattidh waBwaPmed2OBons tePerfli) andBBYd (3N ‘Mur EtHeGction

cant ai n vV AC ing. 2%
%75\% © (C:Odgﬁj 0gblr édl e{%iwisg%%%"%) %i&we yélaé#%%g "i(lg?’ BN
dHGHE. &Brndmi 132 mLSI9Meespludnirt wawm). iAdtet Haging amaduof at B for

QhiRRLs; i ), I gh
i SOt A SR ARk,
lRWn% WW e%mwuh sthyl aqegate((é)ﬁ Tm orgaglc jprzer(wz;.pneﬁyv_er

édatdﬁumazsm fsﬁ@waﬂyor&aatedoh L. T@é@smu’é Q/a§(puaﬁéh b Psh 5%

FooPE g Sl AR Kot o e B P55

Et’ﬁQMHn 1,=1.10 mn ESI' = 174.9 (M+ H). |soner 2
(Low L&s Ebl§xqg5ﬁ{e) (C- 65-1100 N%&ﬁﬁ?%NMﬁS@MHZ%C[QC&%V X I‘Z](El 8

{Rﬁi A, (*Sb‘ 9 *SZ@@% 2 ‘id rfni“ 6 A )/ 499 BEN 4 6D He.dHh 2 ﬂgn,l%
3543}5 6'IZFnA)H)I 1135|'(|21QH)( p@msaans RG; (Wmém TFA) gr adl ent t o

0
= 17 °Ie W é"‘?—‘i)’ & %ﬂ@‘*?'ht@%&?%@*%‘?&eﬁﬁﬁ §2 Q‘ASHhéz%n
(dsenes HE 1K), RRIAE)=1 Bz PHE par @d 1Ms3. ey dd, ires 4, 1608 Aighhpmeng

(§§ ?9626 é%ﬁglﬁ) 2 B% 9"3"‘ ?? 186‘H JH). 253(dd, J=3.4, 162 Hz, 1D LC-MS:

cyc apen apyr car boxyTi
?eﬁohw (Mé&ﬁ-é‘io land
2, 4-Di hydr o-cycl opent apyrazol e- 3-carboxylic aci d et hyl

I%fgter mxture%?cm’g8 r. ! OBt ~N NH N
difa Perrarmt Hﬁ‘d"'@‘eléﬂ“%f?ﬁB‘G?Fd“'@“'&SC'MQC"’Y‘ 3-
Qaepiai- daliydfw-qmbdteapgmm-es.ypamda:mgrkmbmnﬂetmeslgon& agidm | ar

55 A SR G AR B

= CN

Step A: Preparation of (4-Ethoxy-2-oxo-cyclopent-3-enyl)-oxo-acetic acid - tert-

o) 0
<
(@)
EtO

butyl ester.
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Conpound 9.4B (2.0 g, 8.19 mmol) in phenyl ether (25

s heated at reflux (250 -- 260 C) under
W%b%ﬁa‘gﬁ ®for 2 hours. After cooling down the SET(HS2e4/035927

to roomtenperature, it was7koaded on a Si Q2 col um,
flushed with DCM to push out the phenyl ether, and
eluted with Et OAc/ Hex (1/3) to afford 1.05 20 g (72%

of Conpaubdidd, #CeMdxyaydidpétithoe (@10, eésznﬁrﬁ‘ou .ﬁs}mwr&s THF (40

méys 'f%‘a réz‘gyfﬁdfmadﬁtfﬂg%[w%a;ﬁﬁeﬁd%@ g?s’asafl"ﬁwma&'.aa'daﬂ?a%

alvdmRol MM iy THID- 8¢ [l Hpaentapsphudiaclf éi-13+tayl Boxapdtd (8.7 i1 &5

amnqsm(ﬁmrgfs%l%xv&%d J%M% mlMTrle L Dl at 99*&%}%% I%teé

ound an irsoneric m xt
( 1nd@heg wargiedstp %?nﬁrm) sm@ feriag sddltre@alﬁ minugyaMhegepptiop svawmhﬂd
otvmdnox@rqm HIS) aRd dXtedcted MGth BehyX &Qtaw(m -as% o W{vh&mashed with

e rgl% gl cp o%er%%wgrogs%aﬂéq’l Ofﬂte&gé-ud §?r1cern}rg Yacz( gﬁgreslmﬁje was

t pmipedt atflashghrboato@abhn(SiM-susmp 85% elnhaenthatasd i givetradesded: 0
a £0m as an isoneric mxture, as a
S SUTROMA- e yield. LCMS iz 150 (M),
2005/ cﬁAws‘?t reEgtigsebBynad Sezerl 4,66tesvb;p'r€cyclvmswm%h
OéarBox@ickib ydle-murtayabopent apyr azol e- 3-carbonitril e and
2,4- Di hydro-cycl opent apybazol e-3-carbonitrile
(mxture). O NH2 CN N N. Conpound 9. 4D
Conmpound 9. 4A To a suspen of Conpound 9. 4D, as an

i somer mxture, (0.8 g, 3 ,.; m ) and 5 potassium
carbonate (0. 4459 D| )— cetonltrlle(SO m.)
was added PQOCI 3 (0. N8, 58 room

tenperature. The reaction m xture heat ed at refl ux
for 2 MQum&nonettheenhtemﬁ&ﬁts R6th si@tA @Ns b, m A% 3140 in difAgol (100 mL)

SRk Tpidegt B it Dkl S e P o fon
arhbcmredwaixhlredrg rqo@0erfferamfe G0 Apausraod Bend#luas! aaTd °Cif@ Gdminutes.

trééﬁtgn W%SQOQ@ tm&)mé% MSJAA(} Czh??tﬁié% {I%&ITC% gl‘h% ‘res%ue( as

etrazo y I o- yrazo
( @5 lymghy@acetate Q@ qus}]qi Kith\pater, saturated NaHCO3, and brme The organic

layer was dried over anhydrous Na,SO, filtered and concentrated in vacuo. The residue was
purified by flash chromatography (Si0,) using 30 % ethyl acetate-hexanes to give the desired
product (1.64 g) a brown oil.
Step C: Preparation of 1-Benzyl-5-0x0-1,4,5,6-tetrahydro-cyclopentapyrazole-3-
carboxylic acid.
o]

= O
Y
©\/N‘N OH

To a solution of the intermediate from step, B (1.64 g, 5.25 mmol) in dichloromethane
(20 mL) was added trifluroacetic acid (20 mL) and the resulting solution stirred at room
temperature for 4 hours. The reaction mixture was concentrated in vacuo and azeotroped with
toluene (3X). This material was carried on to the next step without any further purification.

Step D:. Preparation of 1-Benzyl-5-oxo-1,4,5,6-tetrahydro-cyclopentapyrazole-3-

carboxylic acid 2,5-dioxo-pyrrolidin-1-yl ester.
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NNH H Conmpound 6 was prepared in a simlar manner
as described in Exanple 9.1, and was characterized by

WRRRSAMBING, LC- MBS iz 179 (M) ;' H NVR (400 REE/[US2004/035927

CD3OD) S 5.07 (t, 15 J= 2.273

Hz, 2F1), 4. 92(t, J=2. 2Hz, 2H). Exanpl e 9. 6:

5-Ethyl -3- (I H-tetrazol -5-yl)-2,4,5, 6-tetrahydro-cyel op
entapyrazole (Conmpound 70 NN 1\ NN NNH H 20
Conpound 7 was prepared in\a simlarQmanner as

descri bed in Exanple 9.1, was ¢ acterized by
NVR and MS;' H NVR (MMeOD, : Q*N83/07(1 H, dd, J=
14.8, 7.6 Hz), 2.9 822 ‘ 1(1Hdd J=
15.2, 6.8 Hz) 2.41 & ) . 5.6 Hz), 1.6

Bz IS_IC oV g)rp)’e} so(li}hfggf tl'(e mtérmecz qée f_ or%s(r)ep 8'@413, 5.2? Snmolg/g CH/zClz(SO mL) was
CHEEN Miydnaxyesugsiningidel 2y £\ 0 TM)DD fahow2@y ERG (& Higri DA gnro /g frer

v/ s‘ﬁm-gg ﬁ)roo%r t@gﬂeﬁﬁ% fivrq 8 %L/e fﬁé %a%%u%@vak &n&g&ed% viuo. The
2 d&%‘?“e H%S‘i‘%‘edpﬁ‘f‘/etbm? @%"5‘9‘@7‘”35'6"9 WES’(%?ﬂ‘fﬂ‘eé “@Heoa: solution and

Priepariat brgaic0dyed wik eéied@ckir ath@drous Na,SO,, filtered and concentrated in vacuo.

I h xy-1,4,5,6-tetrahydrocycl o- pental ci
Egenlg?émllg %0%%&0% |tr| le. HOCN NN Step A

pr epar Stepdin Preparation of 1-Benzyl-5-0xo-1,4,5,6-tetrahydro-cyclopentapyrazole-3-
Of dar 3%y ¥dia hmifde.di hydr o- cycl opent apyr azol e- 3- car boxyl i c
acid 5 ethyl ester and

1- Benzyl - 1, 4-di hydro-cycl op
acid ethyl ester (mxture)
sol ution of the pyrazaole (

Qo

t apyr azol e- 3-carboxylic
s:11l _"N COCEt To a
und09 4C, see Exanple

9.4, Step A 2.0 g, e anhydrous THE (100
m-) was added benzyl O e~ |, 44.88 mol)
and 10 NaOH (I 44, 88 mmuol A ter stirring at

room t &fP éql%i%?féhef"a?wd%fmm stap i 5 P gacr M kst -giererrdial)
Wi W3 addbll RTJOH((JOON nm)) £q, 3138 mLE SUprédipitgle ftnxekd uﬁreedwmy After stirring

exg ! aCEem erﬁaﬁ%}(ﬁg m%rtesf}ge reac{' (61 mlxture wasj'qtatr tau%'l al}lrlmdnnel and

Praee
arthwlwcm]@e WaE@dith l,ZFM@xansoTlmf'litr@h wamnckmttateé medcuamwe asolid.

CONCENIS{AFE GrdpBratiiF i Q-Berdi-S od AL RYB-PEehtafitaRR-3-
t he bi tgtEegge frpgrs?Yl 40l\[/lgec% u(r)m %dﬂm usi nog @8% g}?ﬁy 3

ac@rbepigilrexanes. A col orl ess 0|I was obt ai ned. LC- Ms:
15 3.22 nin; (MNa)=29 1. 1.0

/

To a solution of the intermediate from step E (5.25 mmol) in DMF(60 mL) was added
cyanuric chloride (3.12g, 17 mmol) in three portions. After 30 minutes at room temperature, the
reaction was quenched with water and extracted with ethyl acetate (2X). The organic layer was
washed with water, brine and dried over anhydrous Na,SO,, filtered, and concentrated in vacuo.
The residue was purified by flash chromatography (SiO,) using 30% ethyl acetate-hexanes to
give the desired product (0.95 g) as a yellow solid.

Step G: Preparation of Trifluoro-methanesulfonic acid 1-benzyl-3-cyano-1,6-
dihydro-cyclopentapyrazol-5-yl ester and Trifluoro-methanesulfonic acid 1-benzyl-3-

cyano-1,4-dihydro-cyclopentapyrazol-5-yl ester. (mixture).
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Step B: Preparation
of t - Benzyl -1, 6-di hydro-cycl opent apyr azol e- 3-car boxylic

1- Benzyl - 1, 4- di hydr o- cycl opgent apyr azol e- 3-car boxylic
acid (mxture). NN COOH To a solution of the
internmediate fromstep A (3.55 g, 13.23 mmmol) in 1:1
THE/ MeOH 20 (40 nlL) was added NaCH solution (5N, 3.9
m., 20 nmol). After 3 hourslat roomtenperature, the
reacti on was quenched by a g INHC (22 nL). The
aqueous | ayer was extrs s\t h et hyl acetate (3X)
dri ed over anhydrous N 1@ ed and concentrat ed
in vacuo. A yellow thasNobt ai ned whi ch was used

i .. . W r.ther rif.icati

[ GliFor 56 bR b Ab £ B pl s Bon B aloBEHIY i o

08 1C Wisiagdpdl a solugorof gty prepyred lipemdibpnyaraizoiids( 39 exnob éxEHF (€

?stckﬂe:%lm5ingﬂh@?§_§b€&iéa& tgkd d»irftnhim%{és 29@N-@§sftﬁﬁ!§os methylb .
-benzyl - 1, 4-dl nyadro-CcycCl o nta raz €e- o-Ccar nox | C

%&%"Hpaﬁ%l'éf@%z%?!fﬁ%?er(gﬂ P’éi%‘-‘ ol yyas %fde i g? U s yV?m\%@O -20

ZOOGD4dBABhoRETT RS04 WEImORFed Wit sdBiratédNHL ! shlu®nQ@nd the a

' LNL-er i.ate St
b el 5 LI SRR i s
NG selion anddgedyergnhydrgusiSehpThe s¢lyion waseltiersd/ang prncqngat@l7
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i ne. .The organic, | h ' hydr ou
Reslonn T CHET S ME oo M Pl 38 RECLL e gt
Bd(m, AHW&S3 btk h3dds, 2HIC3 MBbd,2HD LGB (MHHIe388. 1. Step
D. Preparation of
1- Benzyl - 1, 6-di hydr o-cycl opent apyr azol e- 3- car boxyl i c
Example 99¢iSdaepenyy3-(1 H-tetrazol-5-yl£2,4,5,6—tetra hydro-cyclopentapyrazole
CoRpouamliz)l , 4- di hydr o-cycl opent apyr azol e- 3-car boxyl i c
acid amde (mxture). O 10 NN Nf2 To a sol ution of
the internmediate fromstep C (4N45Ny, 13.22 nmmol) in
1, 4-di oxane (150 nl) was added WHPH (14.8 N, 10.0
eq, 9.1 nL). A precipitate Torued i medi ately. After
stirring at room tehpér at 15 m nutes the
reaction m xture was filterednN’hrough a sintered
funnel and the precipitate washed with 1, 4-di oxane.
The fSitdptA: aRrepanativon oDINB@IR-S P @dxy- 14,5 @ trohyideo-cydibpeyj tapgrasole-
(&b Qrol 1d. LCG-MS: 2.55 min; (MrH) =240.1. Step E

reparati on of :
| - Benzyl - 1, 6- di hydr o- Wpent apyrazol e-3-carbonitrile
and Q
1- Benzyl - 1, 4-di hydr o-cycl o t apyrazol e-3-carbonitrile
(mxture). QCN "N

“N—CN
/
©\/N‘N

To a solution of 1-benzyl-5-hydroxy-1,4,5,6-tetrahydrocyclo-penta[c]pyrazole-3-

carbonitrile (see Example 9.7, 30 mg, 0.125 mmol) in anhydrous DMF (2 mL) was added
sodium hydride (6 mg, 0.15 mmol, 60% dispersion in oil). After stirring for 3 minutes propyl
bromide was added (14 pL, 0.15 mmol) and the resulting mixture stirred for an hour. At the end

of this time sodium hydride (6 mg, 0.15 mmol, 60% dispersion in oil) and propyl bromide were

PCT/US2004/035927
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To a solution of the intermediate fromstep Din
anhydrous DMF (50 ml-) was added 20 cyanuric chloride

WQ 3003844316 13. 2 mol ). After stirring at room PCT/US2004/035927

tenperature for 15 m nutes7the reaction was quenched
by pouring into water (100 nlL). The resulting m xture
was extracted wth ethyl acetate, washed with

&a&au rAatr@d mhlaielﬁwreachsri W8 que@lsﬂe@ﬁy a%ﬁg’ saéalw Aayss Na2$(H,

# and concent ra]te INn va he residue was
’5%’ g F‘@‘B" oM PTESH B ¥ Fqial% H"SH?S‘ W\ﬁh@wretﬂ‘iﬁd £v&f aopydrous

N&SMfilRRd Sedebruyrtrated i@ bate - The xeain@Svas purifiki by TEOSiCL) Wakg

9;@1 @gna%s{ate-h&argé@b gie B¢ ddlddprofiger, ( MFH) =222. 2. Step F:

Preparati on

| - BerbsspiB: repptition i1 iBenzyd S prapeny- nfidetrzelfolldpeiit-apyiydmo
dyBlopedtap@hlonni trile. WO 2005/ 044816 PCT/ US2004/ 035927
71 HOa QCN To a lution of the internediate from
step E (0.95 g, 4. 295%@) i n anhydrous THE (40 nlL)
cooled to O C under a @t nosphere was added

Borane- THF (23 nmol, 5.36)eg, 1.0 M solution). The
reaction was warned to rg tenperature and stirred
for 1 hour. The regé€tyon %=Mas tNey cooled to 0 C.
Wat er was added (3@\{2}@ OX(ET \by&HNa()ﬁ (4.29 mol,
1.43 nL, 3N) and 2. 88 nmT, " 1.32 nL, 30%

sol utTio@Bolktidn ¥akeSkgrmediid fIm J?e%ast @mg,tob@ Hh8aFh b QRopaol PRLE

for 0 omte erature and
A et BT M R e T e P2 e e b G g 04
rnmodl Urfier haatipg tix tepqion wittuwi at $0 °Etfdry 8 haas gt s €oofed X)) roonT he

tgaa;?zaawreca hﬂ&g!% %sl,a%gedo)fﬁgreac@ogwg&rﬁ?_ﬁ% Nge i ethyl

tere conc ntrat ed I n vacuo resi due
HiHe PRbef Wi rircadied 90T ehrdvaliagPefitd wd icongenggedi eachy |
’Hﬁ &Ts@ﬁcﬁvah BXARESY PIrOC (i $ usﬂlg]l 0% EhyX hodiae® toQfve tHRQesfredDpréiingl.

Conpgﬁfﬁ go %3#"'191"@?'(%8'6‘% 9@@% {'Y(?’goalﬁ'ggy%lfﬂpyram

(Sodpoupd 12)J=14. 9 Hz, 111), 5 31 (d, J=14.6 Hz, |
4.99 2 |
T()ggvh,n(trgn Ftifh: 'lrblt(gmgdlf é f?vm sjtelﬁ% 6(2627)1% i% %SO’[@ G&E})

m%?@ewaaﬁmm -ehylowire Q€. &f mb! 9 MipfT K ¥BEDEaR/pips, bubbled

tﬁaéglé 3)5 aea&oz Tflctuge %lz l(S mﬂmu@k‘]) Th58 5@8?&1 wﬁsd;uen&hca- 4/§I8lilglz(3 ml. j’ﬂ)) 3
'l?l'% g:.s%t?ng Tgx%lge w'&s,extffctﬁj %'ith;!.lh’gbacéu(t%gg(f%-ig%?vg? a’nli)g:mzs Y'\ié,g 4i ﬁltﬁf‘?

apd %ce@@@d ia@io7 ThexGidde Wi purifiefpy re@rsb phagedtiPL.Clo=8fodd thelttle 2

cg%%qu{’rd )y NN‘r-RggC%@l;) 5 AOQQ lglr)%es 1 %n%‘i@,ﬁ%ﬁlgd,]ﬁég,q s548"RHS 18

.8. Pre I on of
(@ V760 S O mdina#idddy Vf‘bhul 26 Haild), 1:79eh 7744, 36.1 Hz, 1H), 1.62 (m,
21y, 3198 tt) =66 Gz 3yglr I0e-OIg C b OpRnt @py-az9! - 5-yl ester and
Trifl uoro-nethanesul fonic acid |-
benzyl - 3- cyano- |, 4-di hydr o- cycl opent apyr azol - 5-yl
Exginple 9.3 Salsﬁlﬂgixy}S-'(BD“BBiOGS-m-Xﬂﬂﬁ&tmhﬁfr&)@Hpentapyrazole

(Compound 15).
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OPN N Step A: Preparation of

é4 Et hoxy- 2- oxo- cycl opent - 3-enyl ) - oxo-acetic acid tert
2005{0¢4p6 ester. OO0 Ox O FEtO WO 2005/ 0448 PET/US2004/035927
PCT/ US2004/ 035927 72 To a7sol ution, of 3-ethoxy

cycl opentenone (2.12 g, 16.82 nmol) in anhydrous THE

(40 nlL) cooled to -78 C under a nitrogen atnosphere

vwas agead chh onhdms g;ebééamoanwm@m ﬂfam&)ﬁ?-a, %-tetral?yé’roml

2.0 Min TH m nutes, a so
RerleRY 2ol °fa‘r'ls>£%?F E’Eaé‘Pkeﬁ Tyusing a simfiar grocedyy Hscribed f e
fydthesig b Exwisle B8l dBINMR (TDALE8E.YT @) 1B, X33UME21Y)es52334d, J+468¢1 5.5

t-78 f or 1 nu n r to -20 C_and
B raly edr-on o Ry B R0 HE W ad Rucip g hs
duars kred H),Widt (i, V4. HO, 314 OCMIS: 2. 4amdh; evttH)azi®wed W t h
ethyl acetate (3X). The organic |ayer was washed with
brine, dried over anhydrous Na2SO4, filtered and
Egmeledd Fat Butoprs- Uh'c‘eféazolﬁvé)-%‘b%@ fetrahygeoscyclppantapyrazpleny
Tompdune hs)omat ogr aphy (Si @) using 35% et hyl
acet ate- hexanes tQ give the desired product (2.53 g)
as an off-white sgkkdéyio Step B; Preparation of
| - Benzyl - 5-oxo-1, 4, 5, t rahydr o- cycl opent apyrazol e-3
- carboxylic acid tert-bu estegry 0 O NON To a
sol ution of the internedi fro shep A (2.15 g, 8.45
nmmol ) in ethanol (100 nL) Wwa§ a benzyl hydrazine
hydrochl oride (1.8 g, 9.22 Mmil) gnd HOAc (10 nlL). The
reaction 15 mixture was stirrdd at roomtenperature
f or T6e thie uonspoamidvat regared @b UsbadtylathydiOxyQ 4,5;6—te8&ydfi>dwt>-es
p-gmﬁc]g)ﬁ%rgltg?g élf}ﬁﬁl\c; QQIIE&QWJ% 8 7)ru99$%31m \Ag%c%git%g gescz_'r]“%ed fcg the

sgntheyis of foeropkt 18- aHANMBEIREH) S T8HmwED 56 (:samaew@u N&HXJ@E
P’r’i‘ﬁgba” iﬂ&‘d wapg l@%‘i]#ifz 84 @Y 9L4. f"@% AL 8o W@%J@M%%Z

ter ed concentrat éd i n vacua. [he res
W 58 E'BHZW’ il 88 (mhyH}: D836 /eh? Bratls gCappy2- Psnioy+ise4ly 30

% et hyl acet at e-hexanes to give the desired 20
t of
RagBRS - wrigra o o “?gﬁ r’ar?g?i?‘gﬂ‘&cfST%%g’ﬁ'?‘%%y“l}zg ole-3
(Coremut)d)k%)-l ic acid. 0O NN CH To a sol ution of

the internediate fro step, B (1.64 g, 5.25 nmol ) in
di chl or onet hane

N—N
/N
N N
\ N
—'N\ &
H

Step A: Preparation of 1-Benzyl-5-fluoro-1,4,5,6-tetrahydro-cyclopentapyrazole-3-

carbonitrile.

©\/ . ’
4/ —CN
N‘N

To a solution of 1-benzyl-5-hydroxy-1,4,5,6-tetrahydrocyclo-penta[c)pyrazole-3-
carbonitrile (see Example 9.7, 30 mg, 0.125 mmol) in anhydrous dichloromethane (0.9 mL) was
added DAST (33 pL, 0.25 mmol) under a nitrogen atmosphere. - After stirring at room

temperature for 15 minutes, the reaction mixture was diluted with ethyl acetate, washed with
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25 (20 m) was added trifluroacetic acid (20 nL) and
the resulting solution stirred at room tenperature

WO 200504434¢r s. The reaction m xture was concent PETA$2004/035927

vacuo and azeotroped with el uene (3X). This materi al
was carried on to the next step wthout any further
purification. Step D. Preparation of

15aWWaH@O%Qh&waﬂd Rinb- flﬁb{nggfepwéé)ﬁﬁé&pggﬁl@@}ﬁs%%be 3

carboxylic acid 2,5-di oxo-pyrrolidin-1 é/
e Gacgnesmsied UEHBO B R (SRS Pyrtied by RSLCESIRY) rwgé%ew
aacgdte-hitxNamn toQfive tHedesirert compamad @b eigf r om step C (1. 34 g,

cucc n b b Pt gl sl BB R A g

geytopadtappakdle. After stirring at roomtenperature for
18 hours, the reaction m xgure was concentrated in
vacuo. The 5 residue was diluted with ethyl acetate
(200 nm.), washed with sat ed NaHCO3, solution and
brine. The organic | gye :./e egh~over anhydrous
Na2SOH4, filtered an #e i vacuo. A yellow
solid was obt ai ned. p : P}‘eparf‘_btl on of
il' E:?%X ?nlnpgung c\:)vaédprég)afeg fro %I‘ %QX diatgrﬁ% te &Fm %tﬁ};’:l .g%srl%Zaosxmllar
smpwdqrmswbedtlm@amnbéﬁMlBate fromstep D (2.0 g, 5.25
mml) dt&p & 54F|QA EARMNE tebrfd1- 5412 4,508 rAHEL c'ci}l’ﬁ'éﬂ fabdhe 8
{b 3 Q).e prmé?:lpltate ?ﬂrn% A_‘ly e
|§‘ﬁ‘f§’6?'ﬁ'{d ?)y After stirring at roomtenperature for
15 m riwtasslution ef theiaeiriedifte fionk ftep B 1 Vg, Ofok |nfnﬁ:l)&d\/l$(h{ Qugh was

f e Cl

z{dﬂé rguc aglg rtﬂl_rﬂ@r}'ﬁlow?chogtpgﬁa \A;grél%!?% ﬁ(:l:(g 'ﬁ% ?er atxmrﬁg tDe Eactéont o
glpv@reamgeo rnrrggen gtmosphesgforrd6 hpyre pa/pgiliexgqhangfconcentrated in vacuo. The
l-Ree oM purlfi é@b? teberéks gﬁlasél:lr’l% @a r o?w@ﬁ‘@lnt@Q@rﬂﬁo@Wﬁ 9%‘@ eq3

-_carbonitril ution of
i MVB (reiPa t® M"ﬂ?éFnS ${dep™ & {12 . Fivol- )7 (M2 IMHEEE2 fRHhas
agoled: 0oy amymM-¢iy€lob.or.i de (3.12g9, 17 mmol) in three
portions. After 30 m nutes at roomtenperature, the
20 reaction was quenched with water and extracted with
eExXayipled8t &Peopl X} H-tekinzolSryd) e, 6-letryteydrovycopratapyarazoled t h
V\@g%oungrﬂ)ne and dried over anhydrous Na2SO4,

Itered, 'and concentrated in vacuo. The residue was
purlfl ed by flash chr t ography (Si Q2) using 30%
et hyl acet ate-hexanes to

Step A: Preparation of 5-Allyl-1-benzyl-1,6-dihydro-cyclopentapyrazole-3-
carbonitrile and 5-Allyl-1-benzy!-1,4-dihydro-cyclopentapyrazole-3-carbonitrile (mixture).

\

N\/ CN

To a solution of the trifluoromethansulfonic ester intermediate described in Example 9.8

(114 mg, 0.307 mmol) in anhydrous THF (2 mL) was added tri-n-butyl allyl tin (112 mg, 0.338
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gi ve the desired product (0.95 g) as a yellow solid.
Step C. Preparation of Trifluoro-nethanesulfonic acid

WQZW@M‘V*FG?, cyano-1,6- 25 PCT/US2004/035927

di hydr o- cycl opent apyrazol %8yl ester and
Trifl uoro-net hanesul fonic acid 1-benzyl - 3-
cyano- 1, 4- di hydr o- cycl opent apyr azol -5-yl ester.

oy ﬁd&%ﬁ\})ohlom (M() %4’1%\1@) aﬁ@(ral@%%%né%ﬁé?@% pal?aélup;lf(@

solutjon of the inter fromstep F
(Amg 00 T ARrIUYIng e BRI BYYE fomors 4 WAt poleg to Romg G
mraﬁd@l@d filereglOTheirésaine @fs chicariatked in p&ce@aﬂ leﬂed srithaum
om%%ggno@%% % 91%?0:!’\ rc§§r é?Br}%rgPZ lVofethly e-hexa ?2 as the eltuant to

I rri e reac m nu
&‘{eweNﬁﬂBP%l(f?qﬂFtﬂmgirret hyl 5

S 35 0 g‘sYJp)Bﬁ mr&ﬁ]'a'tén Gll'sl-,@ryﬂp-l“ﬂnggm-(télraéol-gay%q 6Qidﬂm R)It ) VVSS
stirre
‘ryb‘PP‘*S“‘HHa?"ée a"drﬁé"r'édwyésﬁ (hestrepgbthbr Iy 4 sat ur at ed
dtMdehtapprhzotei(@ixturgnd the resulting m xture was
extracted with ethyl acetaje, washed with I N HCl
sol ution, saturated NaHCQOY sol ution and dried over
anhydrous Na2SO4. The sol gytion was filtered and
concentrated in vacuo. The residue was purified on
the chromatotron using a D-m cron rotor (Si02) and
10 5% et hyl acet at e~h Thnt to afford 393 ny
of the desired pro iXure of double
bond regi o-i soners. l\ﬂ-lz CDA 3): (Mmj or

bt ..l H), . 5. 41 (s,
oy %O@‘pwéwwaf%w@ww&&a e aoftings”
s-@lbnmpqedt@edﬁsw&d iyExgmplnP.85tp B. 6. 63 (bt, | H), 5.39 (s,
ZF% Sgbp:grs g(ﬂggpyu-ﬁtih -tedrSZolBy)-£ M5 B en 3 Rr& Sy clopentdpy AT, ©
H t et“Paz%lrﬂosof;y}'lw)'m?‘mad'%e feom gy BiHS e L) Bmeh BritetiptAl 43| e
AddEaraBnchs ﬂfo:))ncelN-ateNHN until the reddlidn Wik fidmogdn@fds. Ad/C (1.8 mg) was

ﬁdd%% o tg‘% %Pm% mlxture wai stﬁre%unger a h{dr%n %np%spl&e)r/e C(Palloonl)] {or 24 houré 0
hereaetotc mxnmwats ﬁltqr@a co@ntrapyd iMNaQeQ afFiputified by (evdragmhasé HPLC to
éve%%é’ éonéodM AEQRNR ?cd’foﬁ 0 MeLS M&Oﬁ% G, ﬁzdﬁeﬁlﬁ[ F5] 1H¥zr

azol e-3- carbonitri see Exaxrl\rg%

YWhek) (m HD elefH{Pel okt @N?is)( D984y =Tz é%)déﬁ M%
(Mplin20e3¢ 6 ng, 0.15 mol, 60% di spersion in oil ).
After stirring for 3 mnutes propyl

Example 9.14: 5-Cyclopentyl-3-(1H-tetrazol-5S-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
(Compound 13).

X N
N

Step A: Preparation of 1-Benzyl-5-cyclopent-1-enyl-1,6-dihydro-
cyclopentapyrazole-3-carbonitrile and 1-Benzyl-5-cyclopent-1-enyl-1,4-dihydro-

cyclopentapyrazole-3-carbonitrile (mixture),
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brom de was added (14 pL, 0.15 mmol) and the resulting
m xture stirred for an hour. At the end 25 of this

WO 20058/0448d¢ um hydri de (6 ng, 0.15 mmol, 60% di sPETAISRE94/035927

in oil) and propyl brom dejsvere WO 2005/ 044816
PCT/ US2004/ 035927 75 added. After 30 m nutes the
reacti on was quenched by addi ng saturated NH4C1(3 nlL).
The resulting mxture extracted with ethyl
acetate, washed with brin dri ed over anhydrous
Na2SOH4, filtered and conceftrated in vacuo. The
residue was purified by PTG (S OQ2) using 15% et hyl
acet at e-hexanes to give t @ red product. 5 Step B:
=

Preparation of
1- Benzyl - 5- pr opoxy- @ aZOCNS5-yl)-1,4,5,6-tetrah
ydro- cycl opent apyr aXete~0 lKcl N- / To a solution

of t h@ a 'sJ‘\Itﬁﬁ m@' h@ﬁﬁrofn@tﬂmslﬁﬁﬁpesér ‘n?:ﬁneggte d&cr&gogm Mp)e 9I gh

2- pr opanol was ad wat er & sodi um azi de
%4“&.‘850‘ )2“ hﬁB‘P’ja“%\Y‘i’ﬁ a%"ﬁ&”lﬁ?“@ﬁi’ &l ‘{01‘19"3:“?@" (68 mg-53 0
mm]j ))otasﬁcfrﬁ ﬁfosﬂhﬁiﬁ(lﬁmgg,t’he mh@ B Grdi tedaki§rixtiehy ehoaihmg Gan@?dnmr

gf)3 T n?(_)rlélz{c mlxture wgs dh%zgtgﬁj a? (,EO Alfi‘er ryreactlonggstrc%%% ete, 1t was dl utéd

€ reaction mxX

itrteﬂla'@t:@%e Wﬁstl‘hi veithH}[NaOH claingiand driagepydn enhydrpus INaiSDn rigae solution

»dag h@édedqu@éon@mw ErQJé&/o N@%%ué WisberfREoARChfoRRbeM SR £d
in vacu ur| ied by PTLC (S O2)

94y ﬂgjmimésé?ﬁwd 2§c/°eefLi‘é( Laestys e@f*wsmﬁé'“ sired product.
St ep Step BS Pirépapding/ef3 [(eﬂzyl—S-cyclopent— —enyl—3—(l H-tetrazol-5-yl)-1,6-

bR Rniinfie by Lotndil SLORI RS VS ARERLERYT B0 ©
ﬁhydm-mlevnep(@@lerfglxﬂﬂe)% mml) |n DVBO (0.6 nL) was
added potassiumt-butoxpedg (0.6 inL, 0.6 mol, 1.0 M
in THF). Oxygen gas was pbbl ed through the reaction
m xture for 15 m nutes. e reaction was quenched with
HCI (3 nmL, 3N). The resuliing m xture was extracted
with ethyl acetate (SX) gd over anhydrous Na2SO4
filtered 20 and copgentratyed\i n yacuo. The resi due was
purified by reverse ﬁffordthetitle
conpound "H NVR (CDE ; i’. I H, 3.51 (in,

9,
1 6 O Tﬁ&%ﬁfé&éj Was%)reggrgd fr hénﬁkﬁfdl&tigplaéne njséaA&?o‘Rj/e gs’;nﬁg
sirejlge propedpreylesciiped in FHzmplF 9. N)step B.62 (m 2H), 0.96 (t,
J=7. @teb'@. sahy}openfyt-3EH- @trﬂz%l-mlpi 4,8 M&&Weycgﬁenaﬁml@
%9 g %sobut oxy- 3- (
peperd 13 5 yl)-2, 4 5 6-t et rahydr o- cycl opent apyr azol e

( Conprowa prdutidb)f. the@tdnpdiate front step N (M g, DO4BImmdY in methanol (2 mL)
was added formic acid (200 uL). Palladium black (8.2 mg, 0.078 mmol) was added, and the

resulting mixture was purged with nitrogen and stirred for 24 hours. Another portion of
palladium black was added (8.2 mg, 0.078 mmol). After stirring for 48 hours, the reaction was
filtered, concentrated in vacuo, and purified by reverse phase HPLC to give the title compound.
'H NMR (CD;0D, 500 MHz) § 3.1-2.9 (m, 2H), 2.6 (m, 2H), 2.03 (m, 2H), 1.87 (m, 2H), 1.63
(m, 2H), 1.59 (m, 2H), 1.28 (m, 2H). LC-MS: 2.99 min; (M+H)=245.46.

Example 9.15: 5-Butyl-3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
(Compound 8).
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WO 2005/ 044816 PCT/ US2004/ 035927 76 The title
conpound was prepared from

WQ 20080444316 5- hydr oxy- 1, 4, 5, 6-t et rahydrocycl o-  PCT/US2004/035927

pent a[ c] pyrazol e-3-carboniggile (see Exanple 9.7)
using a simlar procedure described for the synthesis
of Exanple 9.8. "H NWR (CDCI3) 6 4.77 (m | H), 3.33
(m 2H), 3.23 (dd,—<6.9,15.5 Hz, | H, 3.17 (dd,
J=6.9, 16.0 Hz, | H), .85(dd J=4.1, 15.6 Hz, | H),
2.79 (dd, J=4.2,15.9 Hz, H ,n-Jx85 (m 1 H, 0.94
(d, J=6.7 Hz, 3H). LC n“ (M+H) =249. Exanpl e
9.11: 58utoxy3(1 \

Htetrazol -S-y0O 2,4, 5, 6- teNHﬂhydr,}p cycl opent apyr azol e
(Conmpound 16). NN NIN NNHMH ,H 10 The title

CONPGEPA: Waspa RGP EBinfyl-8Butyl-1 6-d|hyd ro-cyclopentapyrazole-3-

1-benzyl - 5-hydroxy-1,. 4, 5 6-te

SERERP pir e S0 £ e PR R g barigeieure)
using a simlar procedu described for the synthesis
of Example 9.8. "H NWR ( 3) 6 478 (m | H, 3.56
(m 2H), 3.24 (dd, J=6.8,156 Hz, 1 H, 3.17 (dd,
J=6.9, 15.9 Hz, 1 H), 2.84 J=4.1, 15.6 Hz, | H),

2.77 (dd, J=4.6, 16. , 1.58 (m 2H) 1.42 (m
2H), 0.95 (t, J=7.3 3HL Le-b8: 2.50 mn;

(MrH) =249. 15 Exanple 9422V sFl uor o- 3- (1

o ool BB A e et L GPRT ABU 378k
(F0aER 0.486inowol)arf toluene (3 mL) was added n-butyl boronic acid (99 mg, 0.973 mmol),

KcB0gvhe PadHAle peitapnd RLOAMKHKADGHEL LB ARYT A3 Ol ©

car boni t a solution
mmedl fifign fﬁfB’“W’éfr’E?k‘gp“I’,‘"ﬂ‘,"s fop 0 houfsy RMP APUREYTIPYD FERTATTEF Wy r
2212, EFh3 resiGiRIWAOEdhdehtrdted i 28R afRATd®N Bhe Zhrorﬁ’a&bnﬂgusu@ai%

D@L % 28 e X b P e el Bn e

dafiteéprodti(Frmglg at room 25 tenperature for 15 m nutes,

the R3%! ipPda kit ot % Fsgﬁ b @ Whalr )56 L diRyafd-at e,
wnehoPes FiBa Rt i BelfRs Blodl Gl disrdl sShIE aAG
cyclopentapyrazole and 1-Benzyl-5-butyl-3-(1 H-tetrazol-S-yl)-1,4-dihydro-

cyclopentapyrazole (mixture).

The compound was prepared from the intermediate obtained in step A above using a
similar procedure described in Example 9.8 step B.

Step C. 5-Butyl-3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
(Compound 8).

The compound was prepared from the intermediate obtained in step B above using a
similar procedure described in Example 5 step C. 'H NMR (CD;0OD, 500 MHz) & 3.1 (m, 2H),
2.9 (m, 1H), 2.5 (m, 2H), 1.6 (m, 2H), 1.4 (m, 4H), 0.9 (t, /=7.0 Hz, 3H). LC-MS: 2.86 min;
(M+H)=233.34.
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77 saturated NaHCO3 sol ution and brine. The organic
| ayer was dried over anhydrous Na2SO4 filtered and

WQRgHWee#Msiat ed i n vacua. The residue was puri fi BET$2004/035927

PTLC (SNQ2) using 30% et hyg) acetate-hexanes to give
the desired conmpound (16 ng). Step B: Preparation of
1- Benzyl - 5- Fuoro-3- (I Htetrazol -5-yl)-1,4,5, 6-tetrahyd

m gﬁgqxcé mﬁmﬁam@@ leﬁ-yIJ:Z%Mhydr -LJc:oP%@lg &thgaﬁp?und

% ouna was pr epare rom-t ano rom
i

S-Methyk-dndHefetegzoh )2 4-ﬁhwe@awkéen&@yerqlﬁ§ampwnﬂﬁnp| e

9.8, Step Step C
5- Fl uor o- 3- (¥ t et nazi9l - 5-yl ) - 2, , 6- t gf-rnahydr o-cycl o
pent apyrazo N0 /Comaound 14) . sgl uj\j on of the

i nternedi ate srepB(lS rTg, \ O ’) in MeOH (I
nm.) was added—Normig acid (0.1 my~HKol | dwed by

pal I adi um bl ack (M0 ny). After stirriHg the reaction
m Xt ($eep Aurfoteparation ofScithoxadi! mﬁlpharmw;mmaeﬁahMQrbokﬂicuads
Jeit—'b!i:?[ rand concentrated in vacua. The residue was

pur ‘by reverse phase HPLC (G lson) to give the
title conpound (4.9 ng). 'H &5 (CD30D, 500 MHz) S
5.8 (d, J=51.9 Hz,_1H), 3.3 (in, 2H), 3.14-2.92
(m 2H. LCMS 0. H)=195. 17. Exanple 9. 13:
5-Propyl-3-(1 /

Htetrazol -5-yl)-2,4,5, 6- tIfrahydro cycl opent apyrazol e

(Conpound 11). NN \ \ / RIN NN20HH Step A
pr epdpan ¢tiespol (5 mL) solution of the ketoester (254 mg, 1.0 mmol), prepared from 3-

%@leﬁéhtﬂlonpﬁ r}lstép Aof ﬁxa%pmé% above, X\;al‘» &Q%W&%;@Lt@@g’ ul,

t
1?15 Ifollgvllqéém 34ptic.apid L0yl dhfterreflpeipgheistcapy rizpsifa -1 3-hews b
10ﬂzts;cd|5dldd&> roéth Péinbkfrz&l)r? and @&rﬁﬂg@& in T&ltl&l Tﬁ@ﬂgéﬂdte%s ffpeddd®in
tri UOI‘O S oni ester, | nter, | a S
e e P A e S A L
filtelied §rid coricyntroversin avgde d'he residus Wasituyifiedaly Fysh cltromatc(giajzl'z‘y 892
@,ng 38, M1 %QQ@ /h&%n%? ilog @%/dééﬁ’;%%w %%%?te sa,?c? mol ),

hium'chlorid etrakis
tri piSenyr Prevasation ofs- Eﬁ%ﬂxr/éﬂﬁowme(‘by'fonq'r‘f%dma 006
dyBehtapyNidoR3-daffokylic B@d fehbulye@teki on m xture for 6
hours, it was cooled to room >L

EtO 0

To a solution of the pyrazole intermediate from step A (275 mg, 1.1 mmol) above in
CH.Cl; (5 mL) was added pyridine (178 ul,, 2.2 mmol) and p-toluene sulfony! chloride (230 mg,
1.21 mmol). After stirring the resulting reaction mixture at room temperature for 3 hours it was
diluted with CH,Cl,, washed with IN HCI, saturated NaHCO;, dried over anhydrous Na,SOy,
filtered and concentrated in vacuo. The residue was purified by flash chromatography (SiO,)
using 10% ethyl acetate-hexanes.

Step C: Preparation of 5-Oxo-1-(toluene-4-sulfonyl)-1,4,5,6-tetrahydro-

cyclopentapyrazole-3-carboxylic acid.



20

tenperature and filtered. The residue was concentrated
in vacuo and purified on the chromatotron using a

WQYO6IHMBET on rotor (Si2) and 20% et hyl acet at BER&R2004/835927

as the eluant to 5 give tke desired product (33 ng).
Step B: Preparation of
5-Al l yl -1-benzyl -3- (I Htetrazol -5-yl)-1, 6-di hydro-
cycl opent apyrazol e and o
5-Allyl-1-benzyl-3-(lHtetraz
cycl opent apyrazol e (m
conmpound was prepared f i nt er medi at e obt ai ned
in step A above using a SINﬁ ar procedure described
in Exanple 9.8, step B. Stelg C. 5- Propyl 3-(]
Htetrazol -5-yl) t etrahydr o- cycl opent apyr azol e
T & QPR G P i R € e b SR CEA
rig),wafad0&iTriftnamhdetid avid ki hia Adkr stvdisg thadadech adrobe wigérans fod f

w&g ?&v[i@ctoﬁcg L{?é)o andit C?Q %tré{% &ttlLtglu? e )?ﬁﬁ;gnga?ﬁn?(lsyag' used
'MS"@‘E%‘QPN@HWHWMGTPW&P‘@Qen at mosphere (bal | oon) for
24 heuwpd- Preéhﬁatnﬁﬁ@%t(bﬁq (mmebm-ﬁu )-1f4 4,6-RfrDdro-

ncentrate vacuqQ ur reverse phase
%ﬁt Renipgyrazgley e“a’ﬂ’l‘léY"ﬁ‘?‘i' 25‘8'82%% din-1 ?WR (CD30D, 500
MHz) S 3.06 (m 2H), .97 (dd, 875151Hz I H),
2.5 (m 2H), 1.6 (m 1.4 2H), 0.98 (t, J=7.3
Hz, 3H). LC-Ms: 2.60 ('V!St')\, 9.36. 20 Exanple
9. 14
5-Cycl opentyl -3-(1Ht efr @zoN-5-¥1)-2, 4,5, 6-tetrahydr o-
cycl opent apyrazol e T5{/Corrpoun9 ). NN NIN NNHH
St ep TAa sdRniepentatintdiediate from step C above, (320 mg, 1.0mmol) in CH,C1,(20
nQIS) v\ia? %g%lw la'grroags%fzc?rﬁlggg %25%!% ¥|Ommf)]2fog (I}Xg)r/ 808 é84 mg, 2.0
mm@e pﬁ\ﬁyq stitsing:a mompwmmreé’wg hqursgthelicgpjjefyraixture was concentrated in
ee! PREQIIBOVLs AR MICTiR ehALLRRI( i(thli/)ewa@ﬁ'&i Witk‘gaﬁbratedm{CO;
2005/ 044816 PCT/ U82004/ 035927
el QREpGRinG £ The FEATG 8] YA PR 9 Ahedipu B’ﬁés‘a‘*’ 5@? “é’rand
coibi@fated chivadue ﬂgﬂlewsdmd/asdbtaﬁxcarrpl e 9.8 (185 ng, 0.501
tnnol
cycl o?ognf g “""’i“‘g?“ %@ﬁ}"%@g"&&(ﬂgy% A BNy
cpdmstspxmopﬁcvsmtheamwdwg 751 mmol ) and tetrakis
tri phenyl phosphi ne pal |l adi wn

NH,

-5-yl)-1, 4-di hydro-
N- N N H 10 The

0 / \
N
N
1
Ts
To a solution of the intermediate from step D above, (380 mg, 0.91 mmol) in 1,4-
dioxane (10 mL) was added NH,OH (14.8 N, 10.0 eq, 0.61 mL). A precipitate formed
immediately. After stirring at room temperature for 15 minutes the reaction mixture was filtered
through a sintered funnel and the precipitate washed with 1,4-dioxane. The filtrate was
concentrated /n vacuo to give a yellow oil.
Step F: Preparation of 5-Oxo-1-(toluene-4-sulfonyl)-1,4,5,6-tetrahydro-

cyclopentapyrazole-3-carbonitrile,
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5 (0). The reaction m xture was heated at 85 C. After
the reaction was conplete, it was diluted wth ethyl

WQ 25484816 washed with I N NaOH, brine and dri ed P6FAIS2004/035927

anhydrous Na2SO4. The solugion was filtered and
concentrated in vacuo. The residue was purified on the
chromatotron using a 2000-m cron rotor (SiQ2) and 20
% et hyl acet ate- hexanes as thecgl uant. Step B:

Preparation of
1- Benzyl - 5- cyclopent-l- 3 1Htetrazol -5-yl)-1, 6-
10 di hydr o-cycl opent apyr azolMay’and

1- Benzyl - 5- cycl opent-l-enyl 3}.(1 H-tetrazol 5 yI) 1 4-
d| hydr o- cycl op ent a yrazg ' %

fﬁés%% Kb digie ?5%?@& aP?Vsm *wgnq'we @ﬁh}‘f’é‘a'ﬁ Biv ke
lﬁb)tvab mideli dyihuSd dride (313ai¢L2.(Ushe1in 8vo pBittitis| ARertirfleeltvb@

tgr;ﬁga?/ayr%grg r5] inﬁyru%_%ﬁéa@tio% w§s qu§r¥c§é% b? pou:rlir?g |§t %ter%o mL). The

’ﬂmtﬁéi mpxtues] was exgradted vith etgyl@cetatet washegl aivith saqyatdd oA Oa pyneadried e
LEQARRMANISD, ; fi ltIer &hd %&lcéﬂﬁrhtgﬂn Meud. Afe defli (ngﬁglhﬁéd%y EXSQ m

SisBney R A’ ol Beks Ay e B AP e

0. 07 8tepicd | Prepaeetion oibrifluongethianesulfdn@Sidid Bicighot T (tolushed-Was
4

%H’g q 6W.t§ﬁré)”éy£|§f%ﬁ:§gyr§£9%?l egt a%g Tnﬂlapd'g e{ingllileréu fonic 383 g 78

was a
wl)(tohmm-épul@nl)- h4- wgyd*wycbaemmrasqwtyh@ter @ae@re@n was
filtered, concentrated in vacuagNand purified by
reverse phase HPLC t origi title conpound. 'H NWMR
(CD30D, 500 MHz) S 3.1-2. m H, 2.6 (m 2H, 2.03
(in, 2H), 1.87 (m 2H), 163N(m 2H), 1.59 (m 2H),
1.28 (m 21-1). LC-MS: 2.99 mirg; (M+H) =245.46. 25

Exa

ot et g oA sy (00 0By s B
QoY ks 8ided a/@ummomsns@pmmmvms SO, 2.80 iN- N
’hllFNm 'T'N'F% HL ﬁglts%pm he Féﬁc%@&ft g b@\%r Q)f minutes 2[N,N-

enzy dr o- cgcl opent apyr azol e- 3-
%gylggﬁmftwlqu@n)d%@me] 5-chloropynd1ne (195 mg, 0.496 mmof) was added. The

raacﬁm@yw&cdlu 09t andl stékred FdR ysimme@ YTHeoaerioh aﬁswuazﬁﬂd emB i m acb

sol U
I S A R g g

WahiCBx sottibreang diged ofet Sthydreps T\BZSQS 6F hmvmttyn Way f ttmdﬁeqh@n(estrM)

IW%u@Qﬂ@gsxﬁe W@ﬂ ﬁﬁhﬁéa% gﬁh @hr@tﬁitc%ragt?’g usiQ .9’/7 gt ﬂ]g&'ta)eb 146

q%mas ’ﬁaat t%g!g@ ’{92123\:91" dgx;oguct asa4: l mtxture of double bond regio-

isomers.
Step H: Preparation of 5-Methyl-1-(tolucne-4-sulfonyl)-1,6-dihydro-
cyclopentapyrazole-3-carbonitrile and 5-Methyl-1-(toluene-4-sulfonyl)-1,4-dihydro-

cyclopentapyrazole-3-carbonitrile (mixture).
CN

N
N
i
Ts
To a solution of the intermediate from step G above, (79 mg, 0.182 mmol) in toluene
(1.5 mL) was added lithium chloride (39 mg, 0.912 mmol), tetramethyl tin (126 pL, 0.912 mmol)

and tetrakis triphenyl phosphine palladium (0). After refluxing the reaction mixture for 45
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mol ). After refuxing the reaction m xture for 6
hours, it was cooled to roomtenperature and

WO Q0684488 The resi due was concentrated i n vacB6TAIS04/035927

purified on the chromatotrgn using a 2000 10 m cron
rotor (5102) and 5% et hyl acetate-20% et hyl
acet at e-hexanes as the eI uant to give the desired

'g‘{‘%gsﬁ%g”; éogl_ze% c1m t%tﬂ% re dlr Eeggvghlg af@vl aﬁesate waéhe%wth water The
aegpoic Byres wessdoipd ‘a@bﬂ"éydmtim}zs@efﬁgyﬁ arglchngenyate@in (v<|zcuo The residue

wis @it aRAlashendmhro ot 3% cthy -h f 28
cy F():I ogent atgyr azol éen(m?‘n g;tdlj})r/e 8 N. ef\ly alcjeatel\l-exfnels'SO velgﬂ\l-ml\%)

“‘lerijés”é d was prepared from the internediate
obt alsnpai Pnpﬂbmp of\5-Aaahy B1,64 8ihyiyo-ayclopénitad fy Bazol B-o0-behitk i

[ St e Butyl-3-(1
A3y ulby bt Aoy ?%h'gg?@?% HrsE Capyr azol 6
( Conpound 8). 20 The conpund s prepared fromthe
i nt er nedi at e obt ai ned B above using a simlar
procedure described in I N5 step C. 'H NI\/R
(CD3CD500I\/Hz)831(m2 2.9 (in, | :

B T T T

TFPtEU WEP OB A4RB BByl BinoRmdipdride 93 16,:0.093 mmol, 1.0 M in THF).
/Q’feM%ﬁch 'th% réagtldh Bﬁ&Jr%Pio nﬁmyés)lt' vas @)odzh WQ&@&WM@&W apy

razol e npound _ 9)

cguegtatg) 2. vscu(' | T‘Fet“‘éldl‘"a‘?é rilssslvgﬂ in ethyl acefgtenyaghed Wil S RFdnt apy
Naﬂl)@L an(eCd)W Mﬂﬁlhﬂcﬁ)us Na, b4\ fildrdy aldl dnckntvatelliNacddt Thehbshud\
e G Sy RO B g s o sprs oingati
salgi- d 5 tert butyl ester. OY EtO O N,NH To an

et hargl, 5 §lvmﬂ)yl-§?llﬂife{r%l- % me.hy(ﬁ%efcwp@.rm{y&&e@mplu&

mmol ar ed rom 3 C op entenone as I n
@pﬁ) M%r'— Hrigsrazol$-yd- ?a‘bWém wa'gvea&aéfazw&?‘am% 10).

hy dr ab @ sqhdidn &f,the intermediate from step I above (9.0 mg, 0.062 mmol) in 2-propanol
(1 mL) was added water (0.5 mL), sodium azide (12 mg, 0.186 mmol) and zinc bromide (6.5 mg,
0.031 mmol). After heating the reaction mixture at 90 °C for 18 hours, it was cooled to room
temperature and HCI (1.5 mL, 3N) was added. The reaction mixture was extracted with ethy!
acetate, washed with brine, dried over anhydrous Na,SO, filtered and concentrated in vacuo to
give the desired product as a 2:1 ratio of double bond regio-isomers. Isomer (2): 'H NMR
(CD;0D, 500 MHz) 8 6.43 (bs, 1H), 3.3 (s, 2H), 2,2 (s, 3H). Isomer (b): 'H NMR (CD;0D, 500
MHz) 6 6.58 (bs, 1H), 3.24 (s, 2H), 2.15 (s, 3H). LC-MS: 1.86 min, (M+H)=189.1

Throughout this application, various publications, patents and published patent
applications are cited. The disclosures of these publications, patents and published patent
applications referenced in this application are hereby incorporated by reference in their entirety
into the present disclosure. Modifications and extension of the disclosed inventions that are
within the purview of the skilled artisan are encompassed within the above disclosure and the
claims that follow.

Although a variety of expression vectors are available to those in the art, for purposes of
utilization for both the endogenous and non-endogenous human GPCRes, it is most preferred that

the vector utilized be pPCMV. This vector was deposited with the American Type Culture



1.1 mol), followed by acetic acid (0.5 nL). After

refluxing the reaction m xture for 1.5 hours, 10 it
WQasSOs8lled to room tenperature and concentr at @ATiUS2004/035927

vacuo. The residue was suspended in water and

extracted with ethyl acetate. The organic | ayer was

dried over anhydrous Na2SO4, filtered and

ﬁg@ﬁ&‘%@% t%égorbgﬂﬁ %@93@@ Oﬁﬁér g’a@/a&%aé {h 86 18%200

B¥otupdepthprrgusiens oft "}Pés‘ T ﬁ@ty &e&h? F’@ﬂ‘aﬁﬂ"@}d’tﬁﬁq@m%‘ ofthevhi t e

B:illd)f M&&%a:%ms%r%% bde @ Patent Procedure. The DNA was tested by the

5 B By s efewﬁ@é P et i S8 e pind

ﬁaMN ACO#D3IN.IN i Ts To a solution of the pyrazole
internmediate fromstep A (275 ng, 1.1 mmol) above in
Ch12C12 (5 nmL) was added pyridine (178 L, 2.2 mol)
andp-tol uene sul fonyl chloride (230 ng, 1.21 nmol).
After stirring the resulting reaction mxture at room
tenperature for 3 hours it was 20 diluted wth
CH2Cl 2, washed with IN HCl, saturated NaHCO3, dried
over anhydrous Na, SO4, filtered and concentrated in
vacuo. The residue was purified by flash

chromat ography (Si 02) using 10% et hyl

acet at e- hexanes. Step C. Preparation of
5-Oxo-1-(toluene-4-sul fonyl)-1,4,5,6-tetrahydro-

cycl opent apyr azol e- 3-carboxylic acid. WO 2005/ 044816
PCTI US2004/ 035927 82 O OOH NN | Ts To a
solution of the internediate fromstep B above, (414
ng, 1.02 mmol) in CH2C12 (2 nlL) was added
trifluoroacetic acid (2 nL). After stirring the
reaction at roomtenperature for 1.5 hours it was
concentrated in vacua and azeotroped with tol uene
(2X). This material was used 5 in the next step

wi t hout any further purification. Step D Preparation
of 5- Oxo- 1- (t ol uene-4-sul fonyl)-1, 4,5, 6-tetrahydro-
cycl opent apyr azol e- 3-carboxylic acid

2, 5-di oxo-pyrrolidin-1-yl ester. 0 O




O N Ts NON O O To a solution of the internediate from
step C above, (320 ng, |.Omol) in CH2CI 2(20 10 nl)
was added N-hydroxy succinimde (230 ng, 2. Omol)
followed by EDC (384 ng, 2.0 mmol). After stirring at

WO o0op/d4a81eer at ure for 18 hours, the reaction m pEtgngs2004/035927
was concentrated in vacuo- The residue was diluted
with ethyl acetate (20 nL), washed with saturated
NaHCO3, solution and brine.gdhe organic | ayer was
dried over anhydrous Na2SO4, filtered and

wis Inclent rated in vacuo. A yellow solid was obtained. 15
&R f) Preparatl on of
5- Oxo- 1- (toluene-4-sulfonyl)-1,4,5, 6-tetrahydro-
cyc carboxylic acid amde. NHop N N

- IS kggﬁggugg {Jﬁ@lﬁlgy? the internediate fromstep D
above, (380 ng, 0.91 mmol) in 1,4 dioxane (10 nL) was
added NHQO -1 (14.8 N, 10.0 eq, NQ. 61 m). A
precipitate formed 20 i nmedi angl yN After stirring at
roomtenperature for 15 m nut es e reaction mxture
was filtered through 3 te ed fwnnel and the
preci pitate washed wt gxane. The filtrate was
concentrated in vacuo t ) ¥e-d yellow oil. Step F:
Preparati on of
5- Oxo-1-(tol uene-4- squonQI% 1,4,5,6-tetrahydro- cyclo
pe ntapyrazole-3-ca rbon it Ple. W0 2005/ 044816
PCT/ US2004/ 035927 83 CN | O N rr- N I Ts To a
sol whereim of the internediate fromstep E above (0.91
nmol ) in anhydrous DMF (5 nl) was added cyanuric
chl ori de .2.0 mol) in two portions. After
stirring at room tenperature for 15 m nutes, the
reacti on was quenched by pouring into water (10 niL).
The 5 reBub belemedfroni:ure was extracted with ethyl.
acetate, washed with saturated NaHCO3, brine, dried
over anhydroug Na2SO4, filtered and concentrated in
vacuo. The residue was purified by flash
chr omat ogr aphy (Si OD) using 25 % et hyl
acet at e- hexanwiegeA white solid was obtai ned.

hydroxy,

thioxy,

cyano,

nitro,

C1.4 haloalkyi,

amino,

Ci.4 alkylamino,

C,.s dialkylamino,

C1-4 alkyl,



Step G Preparation of Trifluoro-nethanesul fonic acid
3-cyano-1| - (tol uene- 4-
sul fonyl) -1, 6-di hydro-cycl opent apyrazol -S-yl ester and
Trifl uoro-nmethanesul fonic acid 3- 10

WO ¥eusR4us e ol uene- 4-sul fonyl ) - 1, 4-di hydr o- cycl 0Pé’i‘hﬁ5%64/035927
azol -5-yl ester (mxture). CN TfOt, | N I Ts To a
solution of the internediate fron1step F (100 ng,
0.33mmol ) in anhydrous THE (& nlL) at -78 C was added a
sol ution of I|th|un1d||sopropyl am de(0.33mmol, 166 L
2.0 Min THFF-43KFUE (6 nL). After stirring the
reaction at -78 C for 30 mnutes 2[N, N 15
Bi s(trifl urometamesuf onyl ) am ne] - 5-chl oropyri di ne (195
ng, 0.496 mmvol) was added. The reaction was warned to
0 C and stirrgd ﬂorl45n1nutes The reaction was
guenched with Ry solution, and the resulting
m xture was extracted with ethyl acetate, washed with
saturated Na€@cisakwti on and dri ed over anhydrous
Na2SO4. The solution was filtered and concentrated in
vacuo. The re qg?egas purified by flash
chr omat ogr aphy™{ US|ng 5% et hyl acetate 20
hexanes as eluant to afford 79 ng of the desired
product as a @iJalkylthio,ur e of doubl e bond regio-
i soners. Step H Preparation of
5-Methyl -1-(tg ul fonyl) -1, 6-di hydro-
cyclopentapyrak%ﬁgggﬁagrbonitriIe and
5-Met hyl -1 -(toluene-4-sul fonyl)-1, 4-di hydro-
cycl opent apyr @zdlikyis@fopdr boni trile (m xture). CN IN N
t 25 Ts To a solution of the internediate fromstep
G above, (79 59 ggmpnnl) in toluene (1.5 nL) was
added I|th|un1c orl nmg, 0.912 mol),
tetramethyl tin (126 L, 0.912 nmmol) and tetrakis
tri phenyl pho@pﬁﬁh@kﬂamhwdamhw(O). After refluxing the
reaction m xture for 45 WO 2005/ 044816
PCT/ US2004/ 038934 0aRts ibiyit €S it was cool ed to room
t enper at ur e, dilfuted w th et hyl acetate, washed with
wat er. The nic |layer was dried over anhydrous
Na2S04, $v§§@w%w f@f concentrated in vacuo. The
residue was purified by flash chromatography (Si02)
using 30 % ethyl aceate-hexanes to give (28 ng) the
desired product. 5 Step |: Preparation of

5- Met hyl - 1, 6- dlhydro cycl opent apyrazol e-3-carbonitrile
halogen,

hydroxy,
thioxy,

cyano,

nitro,

C1.4 haloalkyl,

amino,



and
5- Met hyl -1, 4- di hydr o-cycl opent apyr azol e-3-carbonitrile
(mxture). CN INN H To a solution of the
internediate fromstep H above, (28 ing, 0.093 mmol)
wo Bo@jaMgieous THE (3 nlL) was added tetrabutyl a i
fluori dgr(% 1tL, 0.093 mmol, 1.0 Min THF). W%St@‘y%sgn
refluxing the reaction mxture for 30 mnutes, it -was
cooled to roomtenperature aggl concentrated in vacuo.
The residue was di ssolved in ethyl acetate, washed
wi th saturat ed MR brine, dried over anhydrous
Na2SO4, filtered and concentrated in vacua. The
resi due was puydifik@shiky, Tl ash chromat ography (Si Q2)
usi ng 30% et hyl acetate-hexanes to give a white
solid. 15 Step J:
5- Met hyl - 3- (I El't%'fyll’azol -5-yl)-2,6-di hydro-cycl opent apy
razol e (Conpound 9) and
5- Met hyl - 3- ( 1Eh t ®kdx@zol - 5-yl ) - 2, 4- di hydr o- cycl opent apy
razol e (Conpound 10). To a solution of the
i nternedi ate {:ro kstep | above (9.0 ng, 0.062 mol) in
2-propanol (P9 Yhas added water (0.5 ni), sodi um
azide (12 ng, 0.186 mmol) and zinc brom de (6.5 ng,
0.031 mmol ). Bfiakynfleating the reaction mxture at 90
C for 18 hours, it was cooled to room 20 tenperature
and HCI (1.5 AL, 3%(05' was added. The reaction mxture
was extract ed W PR eF’nyI acetate, washed with brine,
dried over anhydrous Na2SO4 filtered and concentrated
in vacuo to @iaMeldalkexylesired product as a 2:1 ratio
of doubl e bond regio-isonmers. Isomer (a): 'H NWR
(CD30OD, 500 43 (bs, 1 H, 3.3 (s, 2H, 2,2
(s, 3H). |sorrN§%)a("§i”:§°"H NVR (CD3CD, 500 M) 8 6. 58
(bs, 1 H, 3.24 (s, 2H), 2.15 (s, 3H). LC-Ms: 1.86
m n, (M-H) =180+4alk¥suliy.oughout this application,
vari ous publications, patents and published patent
applications ar ' The di scl osures of these
publ i cat i ons,éb“gat’@r?%@ghd publ i shed pat ent
applications referenced in this application are hereby
i ncor por at ed B helsklkyltiece in their entirety into the
present disclosure. Mdifications and extension of the
di scl osed i nvgnty 30 within the purview of
the skill ed a?ﬁ”?gﬁﬁg%‘gﬁg'hgﬁfpassed within the above
di scl osure and the <clains that follow Al though a
vari ety of expredgpbrsiffeeiors are available to those
in the art, for purposes of utilization for both the
endogenoyR, &uhs&an- endogenous human GPCRs, it is nost
preferred that the vector utilized be pCW. This
vector was deposited with the Anerican Type Cul ture WO
2005/ 044816 PCT? 818096 2P ®a R isgsesept Pect i on (ATCC) on
Oct ober 13, 1998 (10801 University Blvd., Mnassas, VA
20 1 1 0-2209.. i{/SAubi bRl whEIERPE abdeni; as Of the
Budapest Treaty for the International Recognition of

t he
Ring A is a 5-membered carbocyclic ring or a 5-membered heterocyclic ring,

wherein "5-membered carbocyclic ring" denotes a ring containing 5 ring carbons

wherein two ring carbons are shared by Rings A and B, and



Deposit of M croorganisns for the Purpose of Patent
Procedure. The DNA was tested by the ATCC and
deternmined to be viable. The ATCC has assigned the
foll owi ng deposit nunmber to 5 pCW: ATCC #203351. WO

W@Q&ﬁ/(ﬂﬁﬂ-&]ﬁ PCTI US2004/ 035927 86 What is cl a&:@%sib04/035927
A conpound of Fornmula (1): NNN I NH eNR

wherein: Xis NHor 0; R is selected from H

hal ogen, hydroxy, t hi oxy, ggyano, nitro C14

hal oal kyl Cl 4 al kyl am no,

di al kyl ai’ﬂ"?fS'“ o @i‘fﬂ‘bﬁ'ie@?ter% 9 B‘EQ“;FBWA%Gl%5'member ed carbocyclic ring
PCT/ US2004¢r6B8392,%r 381?19 cécbdhsabkenayed bERirgs Al dneBydre indép2ndently

g: %Pylh’ rep@@edswﬁy-@- -S- l-%'(b’) orcg(b)paéngal koxy, Cl.4

wherein Ring A is optionally substituted with 1 to 4 substituents selected from:
halogen,
hydroxy,
thioxy,
cyano,
nitro,
C1.4 haloalkyl,
amino,
C1.4 alkylamino,
C,.g dialkylamino,
Ci.4 alkyl,
C;.4 alkoxy,
C,.4 alkenyl,
C,_4 alkynyl,
Cs.5 cycloalkyl,
C1.4 haloalkoxy,
C,.4 alkylthio,

C1.4 alkylsulfinyl,



Cl_4 alkylsulfinyl, Cl1_4 alkylsulfonyl, Cl_4

hal oal kyl t hi o, CIA haloalkylsulflnyl and G 4

hal oal kyl sul fonyl; R2 is sel ected from H, hal ogen,

hydroxy, thioxy, cyano, nitro, G .4 haloalkyl,
W(&M(Bm44m 2005/ 044816 PCT/ US2004/ 035927 88 Cil'éT/US2004/035927

al kyl am no, C2.5 dial kylam no, Cl-4 alkyl, Cl4

al koxy, C24 al kenyl, C2-4 alkynyl, GCis cycloalkyl

Cl_4 hal oal koxy, C14 al kyl tg o, Cl 4 al kyl sul finyl.

Cl4 al kyl sul f gnyl 1 4 haloal kylthio, Cry

hal oal kyl sul f%h@/‘?'ky'séi dY. c1_4 hal oal kyl sul fonyl; or R2

is absent; is a single bond when R2 is present, or -

is a doubl e bopghardzemittiRy i s absent; and Ring Ais a

5- menber ed carbocyclic ring or a 5-nmenbered

het erocyclic "5-menbered carbocyclic

ri ng" denotes b? { 5MP@ﬁPLF 9ng 5 ring carbons

wherein two ring carbons are shared by Rings A and B

and C1.4 haloalkylsulfonyl;

or a pharmaceutically acceptable salt, solvate, or hydrate thereof.

2. A compound according to claim 1, wherein Ring A is a 5-membered carbocyclic ring.
3. A compound according to claim 1, wherein Ring A is a 5-membered heterocyclic ring.
4. A compound according to claim 1, wherein Ring A is a 5-membered heterocyclic ring,

wherein "5-membered heterocyclic ring" denotes a 5-membered carbocyclic ring wherein 1
ring carbon not shared by Rings A and B is independently replaced with -O-, -S-, -S(O)-, or
-S(0),-.

5. A compound according to any one of claims 1 to 4, wherein:
X is NH;
R is H or hydroxy;
R, is H or absent;
-— is a single bond when R, is H, or
--- is a double bond when R; is absent; and

Ring A is a 5-membered carbocyclic ring or a 5-membered heterocyclic ring
optionally substituted with 1 to 4 substituents selected from:

halogen,
C1-4 alkYL

Ci.4 alkoxy, and
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"5-menbered heterocyclic ring" denotes a 5-nenbered

carbocyclic ring wherein 1, 2, or 3 ring carbons not

shared by Rings A and B are independently replaced
WOR603/04d816 - S-, -S(O -, or -S(0)2-, and wherei npRirgs26004/035927

is optionally substltuted wth 1 to 4 substituents

selected from hal ogen, hydroxy, thioxy, cyano,

nitro, Cl_4 haloalkyl, amgp, Cl4 alkylanino C2 8

di al kyl am no, . Cl4 al| kyl, Cl4 al kox 2 4

C2. 4 al kynyl , 3(§§'c|8al@$},cqr agh@rmaceutu@[ly &cqgaia*gl&sglbigvate ‘or hydrate

Cl. 4 aIkyIthlmpmoC1_4 al kyl sul finyl, WO 2005/044816

PCT/ US2004/ 035927 90 Cl4 aIkyIsquonyI Cl. 4

hal i . | s and ClL. 4
6. hal gg{”ﬁ%“&ﬁ ?cghaﬁg; o Sg%lap%h%')r(ar\r/ﬁ' é:ﬁ & caﬁ'fl) y acceptabl e

salt, solvate, or hydrate thereof. 2. A conpound
accordlng toclaiml, wherein Rng Ais a 5-menbered
carbocyclic ring. 3. A conpoundhhccordlng to claim1,
wherein Ring Ais a 5- nenbereo -ﬂterocycllc ring. 4.
A conpound according to ety 1, Wher ei n Ring Ais a
5-nmenbered heterocyclic 0B Mherein "5-nmenbered
heterocyclic ring" denot/es 3 5-menber ed carbocyclic
ring wherein 1 ring cd?bona@?t shared by Rings A and
B is independently replaced*with -0-, -S-, -S(O-, or
-S(0) 2-

wherein:

R, is H or hydroxy; and
Ring A is optionally substituted with 1 or 2 substituents selected from:
halogen,
Ci.4 alkyl,
C1.4 alkoxy, and
Cs.5 cycloalkyl;
or a pharmaceutically acceptable salt, solvate, or hydrate thereof.

7. A compound according to claim 1 or 2 having Formula (Ih):



5. A conpound according to any one of clains 1 to 4,
wherein: XisNH Rl is Hor hydroxy, R2is Hor
absent; is a single bond when R2 is H, or is a double
bond when R2 is absent; and Ring Ais a 5-nenbered
WGOanlxeMele C ring or a 5-nenbered heterocyclic poR8rs2004/035927
optionally substituted with 1 to 4 substituents
selected from halogen, C .4 alkyl, Cl_4 al koxy, and
WD 2005/ 044816 PCTI US2004/ 035927 91 C s cycl oal kyl ;
or a pharmaceutically acceptable salt, solvate, or
hydwa‘%)r%'”' thereof. 6. A compound according to claim1
or 2 having Formula (if): "N NNNbt eNI HR
(1)  whRIhgiANs offondlly stbsBiutddyrth @y 2 sadddtuhts SeléstddSirom:
optionally substituted with 1 or 2 substituents
sel ected fro | hal ogen, Cly al kyl, Cl.4 al koxy, and
C3.5 cycl oal k}#'998r a pharmaceutical |y acceptabl e
salt, solvate, or hydrate thereof. 7. A conpound
according to Claup,1 or 2 having Forrmula (lh): NN H
Hr NboH -B

C1.4 alkoxy, and

Cs.5 cycloalkyl;

or a pharmaceutically acceptable salt, solvate, or hydrate thereof.

8. A compound according to claim 1 or 2 having Formula (Ih):
W H N(N\\'N
N
— H
B NH
H N
(Ih)
wherein:

Ring A is unsubstituted or is substituted with ethyl;

or a pharmaceutically acceptable salt, solvate, or hydrate thereof.

9. A compound according to claim 1 or 2 having Formula (lh):
.
H
N\
— H
B NH
H

(Ih)



HN H(lIb) W 2005/044816 PCT/ US2004/ 035927 92
wherein: Ring Ais optionally substituted with I or 2
substituents selected from hal ogen, Cl4 al kyl, Cl
al koxy, and C3-5 cycloal kyl; or a pharmaceutically

wW@eeNi4aPle salt, solvate, or hydrate thereof. p8y/A2004/035927
a

10.

11.

12.

13.

conpound according to claim1l or 2 having Formnul

(Ih):  .NONHHNI NoH A BNH HNH((Ih)
wherein: Ring Ais unsubstitgged or is substituted
with ethyl; or a pharnmaceutically acceptable salt,

sol Y8§8" or hydrate thereof. 9. A conpound accor ding
toclaim1 or 2 having Fornula (1h): NN N | N»wH

H V H N RiNg Ak §dtRiitutd®nw0 0o/ D4R ilettsSeiddRaGRA: 035927

halogen,
n-propyl,
n-butyl,
Ci.4 alkoxy, and
Cs5 cycloalkyl;
or a pharmaceutically acceptable salt, solvate, or hydrate thereof.
A compound according to claim 1 that is:
3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
or a pharmaceutically acceptable salt, solvate or hydrate thereof.
A compound according to claim 1 that is:
3-(1H-tetrazol-5-yl)-2,6-dihydro-4H-thieno[3,4-c]pyrazole
or a pharmaceutically acceptable salt, solvate or hydrate thereof.
A compound according to claim 1 that is:
6-methyl-3-(1H-tetrazol-5-yl)-2,6-dihydro-4H-furo[3,4-c]pyrazole
or a pharmaceutically acceptable salt, solvate or hydrate thereof.
A compound according to claim 1 that is:
3-(1H-tetrazol-5-yl)-2,4-dihydro-cyclopentapyrazole

or a pharmaceutically acceptable salt, solvate or hydrate thereof.



93 wherein: Ring Ais substituted wwth 1 or 2
substituents selected from hal ogen, n-propyl,
n-butyl, Cl 4 alkoxy, and C3.5 cycloalkyl; or a
pharmaceutically acceptable salt, solvate, or hydrate

wa beosaahigie 10. A conpound according to claiml ppgiud2904/035927

14,

15.

16.

17.

18.

19.

3-(1

Htetrazol -5-yl)-2,4,5,6-tetrahydro-cycl opent apyrazol e
or a pharmaceutically acceptgple salt, solvate or
hydrate thereof. it. A conmpound according to claim1l
that is: 3-(1

H- t 8torapmind Beoprdingp Gladh hipdtie- 4H-t hi eno[ 3, 4- c] pyrazol e
or a pharmaceutically acceptable salt, solvate or
hydrate 5gﬁ4n§g%z<1.s§r}3f%.r@8m%open ggarding to claimi
Htetrazol -5-yl) -2, 6-di hydro-4H furo[ 3, 4-c] pyrazol e
or aqaﬁanmeimﬂmbég&abé&:@ép&oafbtemrsmmte treadoflat e or
hydrate thereof. 13. A conpound according to claim1l
that is

H- t P?’B&%‘I"décﬁ?ﬁ’”gfﬁ’am hiPatis- cycl opent apyrazol e or a
pharmaceutically acceptable salt, solvate or hydrate

t her eof . 3.\¥D.RO9RI-84H8 BEiDGTLASIRUH-03Ra%e 94 14. A

conpound accordl ng toclaiml that is: 3-(1

Htetr zoI ro-c pent razole or a
pha’ 8&"@?"8‘& @)’358%%%’3%%? esog’ﬁetmg%dé?t@g{%\é r hydrate
thereof. 15. A conpound according to claim1 that is:
3- (Acompound accordlng to clalm 1 that is:

H-tetrazol -5-yl)-2, 6-di hydro-4Hfuro[ 3, 4-c] pyrazol e
or a pharnaceut i cal |y acceptable salt, solvate or

hydr at e $-RYe0i H-tetegol-5ay ) hpEuieitahydesyaipaptapysazsleai m 1
that is: 5-ethyl-3-(1

H- t&tar;ﬂémacémwlawa%cépta%aeﬁsatt %rvat'axesd ﬁms lverent apyrazol e
or a pharmaceutically acceptable salt, solvate or
hydrate thereof. 17. A conpound accordl ng to claim1l
t haA cérspoubd bedording3e (;laim 1 that is:

Htetrazol -5-yl)-2,4,5,6-tetrahydro-cycl opent apyrazol e

e e R T S

that is:
or a pharmaceutically acceptable salt, solvate or hydrate thereof.

A compound according to claim 1 that is:
5-methyl-3-(1H-tetrazol-5-yl)-2,6-dihydro-cyclopentapyrazole

or a pharmaceutically acceptable salt, solvate or hydrate thereof.

A compound according to claim 1 that is:
5-methyl-3-(1H-tetrazol-5-yl)-2,4-dihydro-cyclopentapyrazole

or a pharmaceutically acceptable salt, solvate or hydrate thereof.



5-nmethyl -3-(1

Htetrazol -5-yl)-2, 6-di hydro-cycl opent apyrazole or a

pharmaceutically acceptable salt, solvate or hydrate

t hereof. 19. A conpound according to claim1l that is:
WO 2000448163~ (1 _ PCT/US2004/035927

Htetrazol -5-yl) -2, 4-di hydr o-cycl opent apyrazole or a

pharmaceutically acceptable salt, solvate or hydrate

thereof WO 2005/ 044816 PCT/ §)52004/ 035927 95 20. A

ound according to claim1 that is: 5-propyl-3-(1

20F+t £PaRYINd gesprdingyo glain Ethakisy ahydr o- cycl opent apyr azol e

or a pharmaceutically acceptable salt, solvate or

hydr at e B-bﬁabﬂ@f—(d HRétrazé\-E!:}QP@,Q,Bdet@(h?d?&-d}dl@eﬁt@py?éz@iem 1

that is: 5-propoxy-3-(1

Htetrazol etrahydro cgclopentapyrazole

or 4 gwﬁggﬁeqy@gm%}i&%@ oIS bylrqte thegiolat e or

hydrate thereof. 22. A conpound according to claim1l
21.t hag Cbrﬁpouﬁa sa/c%to%ewwim Biatlis:

Htetrazol -5-yl) , 6- tetrahydro cycl opent apyr azol e

or a pharnaceutlcally acceptable salt, solvate or

hydr at e #-R@peyf3-(1Pdetrazolcyihdthd t@t&ﬂtwf@lﬁ@op?otawf%aoiﬁ 1

that is: 5-fluoro-3-(1

Ht &t ﬁéﬂrlla'céutbélal)y'a%céptgbi@saﬁtestofvﬁw hdr&y fHeRRBENT apyr azol e

or a pharnmaceutically acceptable salt, solvate or

hydrate thereof. 24. A conpound accordlng toclaim1l
22.1 hah corspoubd pxotlingdx ylaidr { hat is:

Htetrazol -5-yl)-2,4,5, 6-tetrahydro-cycl opent apyrazol e

or a phag [,Ca ep

yclrat o TREPEA G iaPEERR LS e e B fpapot

that is: 5-butoxy-3-(1

H- t ertarphamiaceutighlly-aRcepidbleatt stolvateyod haraty ttle@pent apyr azol e

or a pharmaceutically acceptable salt, solvate or

ate t hereof . WD 2005/ 044816 PCT/ US2004/ 035927 96

23' ﬂ°’EQ?HB§%‘?‘E8r dagdefiambtheldsiclaim 1 that is: 3-(1

FLtetrazoI 5-yl)-2,4,5, 6-tetrahydro-cycl opent apyrazol -

6- ol  ors-fucphalTRReLHd-68l) by 56 eemyakl §ciS@dntapy@gbiy at e

or hydrate thereof. 27. A conpound according to claim

1 that is: b5- h -3-(1
H t%{%rpgI?%Tapgftg%’-ag%(%f%!e%?{t’ﬁp’atﬁfﬂP‘fﬁ’-ra&/@fe??ﬁfe nt apyr azol e
or a pharmaceutically acceptable salt, solvate or

24. hydA@Jn?pohH@é&@rfdm 18claifh ﬁﬂgfﬁ@und accord' ng to claiml
that is: 5, Iguor o- 3-

Htetrazol - y )-2 4,5, 6 tetrahydro cycl opent apyr azol e
or a phaﬁ’ﬁ%&%ﬁ%éﬁﬂt‘i}raé@@éﬂ%%@ B-teyrahydro-exslopentepyezole
hydrat e t hereof.

or a pharmaceutically acceptable salt, solvate or hydrate thereof.
25. A compound according to claim 1 that is:
5-butoxy-3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole

or a pharmaceutically acceptable salt, solvate or hydrate thereof.



29. A conpound according to claim1 that is:

5-et hoxy-3-(1

Htetrazol -5-yl)-2,4,5,6-tetrahydro-cycl opent apyrazol e
or a pharmaceutically acceptable salt, solvate or

whyoospgsagidrer eof . 30. A pharmaceutical conposit pel/us2004/035927

26.

27.

28.

29.

30.

31.

32.

33.

conprising a conpound according to any one of clains 1
to 29 in conbination with a pharmaceutically
acceptable carrier. 31. A nepdod of producing a
pharmaceutical conposjtign conprising adm xing a
conﬁ&ﬁ'ﬂﬁoungéﬁﬁf’f‘gﬁ‘ﬁﬁgcéﬁn 5&?t Bne of clains 1 to 29 and a
pharmaceutically acceptable carrier. 32. A conpound
accor di ng-(1Heteanzol-698-2@{5, 6 tetrbiiirolcyclopetitaply@bolBs® i N a
nmet hod of treatnment of the human or ani mal body by

S T CREREN DA

nmet abol i c-rel ated di sorder of the human or ani mal body
by hRkehaRind 2B e cRif Bt £CT/ US2004/ 035927 97 34. A
conpound according to any one of clains 1 to 29 for
use in a nethod of treatnent of a netabolic-related
di sor der @tethore3fifhighazolSybi2 el S-tsBeflydigycvelprantgpyrazole
wherein said netabolic-related disorder is selected

f r 06fa ghéfhadRiREN RceMUNESMSIIVATEQS hidrats BlcRIDAT Y heart

di sease, insulin resistance, and type 2 diabetes. 35.
A conpound according to any one of clains 1 to 29 for
us eA ceompound a¢rodiingfto tlpigat teis: of at her oscl erosi s of
the human or ani mal body by therapy. 36. A conpound
accordin [ '

met hod of P aB MRS Bk blngho LtloolniyhBoR,
therapy. 37. Use of a conpound according to any one of
cl aprgspharmaseg@aliymcceptableratiugolvetelar bydndte theregbdi canent

for use in the treatnment of a netabolic-rel ated

di sprder. 38. Ld%—% of a c& ound according to any one
of CFYMMNT 3¢8 Y f 8AM hiBaHRinuf act ure of a nedi canment
for use in the treatnent of a netabolic-rel ated

di sor der 5-stabae3-@di-tbtraxon-5-g).3 U j56i-teiedhyéro-cyclopentapyrazole

at heroscl erosis, coronary heart disease, insulin

' d di_ab .39 d
et R e Ay P Ble ef PhER o P TP pe

manuf acture of a medicanent for use in the treatnent
of Aphemesuilics cenmsitidcontgisingt campamp @tdvedidyto @ny bigoftoaims 1 to

any,diR oMbindtoR Wi a phdrhaletiticAy aﬁ%ﬁa&@%ﬁgﬂ ure of a
ng in

medi canent for use In ralsi an i ndi vi dual .

A method of producing a pharmaceutical composition comprising admixing a compound

according to any one of claims 1 to 29 and a pharmaceutically acceptable carrier.

A compound according to any one of claims 1 to 29 for use in a method of treatment of the

human or animal body by therapy.

A compound according to any one of claims 1 to 29 for use in a method of treatment of a

metabolic-related disorder of the human or animal body by therapy.
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34. A compound according to any one of claims 1 to 29 for use in a method of treatment of a
metabolic-related disorder of the human or animal body by therapy, wherein said metabolic-related
disorder is selected from: dyslipidemia, atherosclerosis, coronary heart disease, insulin resistance,

and type 2 diabetes.

35. A compound according to any one of claims 1 to 29 for use in a method of treatment of

atherosclerosis of the human or animal body by therapy.

36. A compound according to any one of claims 1 to 29 for use in a method of raising HDL of

the human or animal body by therapy.

37. Use of a compound according to any one of claims 1 to 29 for the manufacture of a

medicament for use in the treatment of a metabolic-related disorder.

38. Use of a compound according to any one of claims 1 to 29 for the manufacture of a
medicament for use in the treatment of a metabolic-related disorder selected from: dyslipidemia,

atherosclerosis, coronary heart disease, insulin resistance, and type 2 diabetes.

39. Use of a compound according to any one of claims 1 to 29 for the manufacture of a

medicament for use in the treatment of atherosclerosis.

40. Use of a compound according to any one of claims 1 to 29 for the manufacture of a

medicament for use in raising HDL in an individual.



