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25 factors for atherosclerosis and associated cardiovascular pathologies. In addition, high levels of
plasma free fatty acids are associated with insulin resistance and type 2 diabetes. One strategy
for decreasing LDL-cholesterol, increasing HDL-cholesterol, and decreasing plasma free fatty
acids is to inhibit lipolysis in adipose tissue. This approach involves regulation of hormone
sensitive lipase, which is the rate-limiting enzyme in lipolysis. Lipolytic agents increase cellular
30 levels of cAMP, which leads to activation of hormone sensitive lipase within adipocytes. Agents
that lower intracellular cAMP levels, by contrast, would be antilipolytic,
It is also worth noting in passing that an increase in cellular levels of cAMP down-
regulates the secretion of adiponectin from adipocytes [Delporte, ML et al. Biochem J (2002)
July]. Reduced levels of plasma adiponectin have been associated with metabolic-related
35 disorders, including atherosclerosis, coronary heart disease, insulin resistance and type 2 diabetes

[Matsuda, M et al. J Biol Chem (2002) July and reviewed therein].
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derivatives ductnon n 8wgvel g'f intracellular cAMP but without the elicitation of adverse effects such as
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30 nicotinic acid probably acts through a specific GPCR [Lorenzen A, et al. (2001) Molecular
Pharmacology 59:349-357 and reviewed therein]. Further work has suggested that the effects of
nicotinic acid on macrophages, spleen and probably adipocytes are mediated via this specific

GPCR [Lorenzen A, et al. (2002) Biochemical Pharmacology 64:645-648 and reviewed therein].

35 SUMMARY OF THE INVENTION
One aspect of the present invention encompasses tetrazole derivatives as shown in

Formula (1):



Formula (1): WD 2005/044816 PCT/US2004/035927 3 NN N NH ABX N ~
RR R (I) wherein: Xis NHor O; R is selected fromthe group consisting
of H, hal sgerosmadtcoxy, thioxy, cyano, nitro, Cl. 5 4 hudoedzkedo3sam no,
Cl4 al kyl am no, C2.8 dial kyl am no, Cl34 al kyl, Cl4 al koxy, C2.4 al kenyl,
C2.4 al kynyl, C3.5 cycloal kyl, Cl_4 hal oal koxy, Cl.1 alkylthio, Cl.4

al kyl sul finyl, Cl1.4 alkylsulfonyl, Cl4 haloalkylthio, Cl.4

hal oal kyl sul finyl and Cl1.4 haloalkylsulf@nyl R2 is selected fromthe group
consi sting of H halogen, hydroxy, thlaxyﬂﬂcyano nitro, Cl. 4 haloal kyl,
am no, Cl14 al kyl am no, C2_8 dlalkylan1n~,NC1 4 al kyl, Cl14 al koxy, C24

al kenyl, C24 10 al kynyl, C3.5 cy ‘ yI,PC14 hal oal koxy, Cl14 al kyl thi o,
Cl4 al kyl sulfinyl, Cl1_4 al kyl sul? B 14 hal oal kyl thio, Cl4

hal oal kyl sul finyl and Cl4 hal oal kj{'sOnfonyl; or R2 is absent; is a single
bond when R2 is present, or_ is R dpuble bond when R2 is absent; and Ring
Ais ab, 6 or 7-nenbered carbocycllqlrlng or ab, 6 or 7- nenbered
heterocycll‘glﬁ rlng optionally substltuted with | to 4 substituents sel ected
fromthe gr COnS|st|ng of hal ogen, 15 hydroxy, thioxy, cyano, nitro, Cl4
hal oal kyl , am n& is G odOzal kyl ami no, C2.8 dialkylanino Ci4 al kyl, Ci14

al koxy, C2 4 al ke Cl4 hal o xy, Cl4

al kylthio, Cl4 li?\alngékic lgjﬁ%ﬂ %F%wgf?f"s oi?P n?lhi}ﬁ%xycﬁfx)ﬁa)f oéf‘ﬁylit‘?hl o, Cl4
hal oaPkyl sulbelpaiig. a'awei Coaddkylahiiodals R‘?‘kﬁ%ﬂ“f‘%ﬁy«l akypfiaalkplyefatibet Ceal | y

accept abl e aﬂ@h,n,,c@@waam O haldWRSLCE £li€5@tﬁ|6clf,4?ll%ﬁ%u@?ﬁ @S ABELIRI, étbel pr etsent

i nvention en SS | itions conprising at |east one
conmpound ag’F%gﬁﬁ (?6mﬁﬁﬁwgﬁiw’?98” §b§g@%“WBed herein. In sone

enbodi nent s, th@aphdmmn&euﬂmg@mummmymsﬁﬁumhg&umhh&mﬂmmﬂpﬁm@esomhe or nore

agents sel e%&l@zﬁkyﬁ aﬁlﬁbtd" MQ/'iaQMB Hr%fkﬁ&r{un(gCOf (Ifgfa qcﬁfg)%’[ asglﬁenkl I bi tor,

aldose reductase inhib uanl I hlBltor

squal'@ne syivmds °>’i°'|‘1‘l‘1'|‘>‘15 |Cﬂ dfa"’a'f“?xbjf%t‘ @kqul‘BLCle Ak Binyli alkylsulfonyl, Cy4

haloalkylthio, C, 4 haloalkylsulfinyl and C, 4 haloalkylsulfonyl; or R, is absent;

--- isasingle bond when R, is present, or - - - _is a double bond when R; is absent; and

Ring A is a 5, 6 or 7-membered carbocyclic ring or a 5, 6 or 7-membered heterocyclic
ring optionally substituted with 1 to 4 substituents selected from the group consisting of halogen,

15 hydroxy, thioxy, cyano, nitro, C;4 haloalkyl, amino, C,., alkylamino, C,¢ dialkylamino, C, 4
alkyl, C,4 alkoxy, C,.4 alkenyl, C,4 alkynyl, C;5 cycloalkyl, C,_ haloalkoxy, C,4 alkylthio, C,,
alkylsulfinyl, C, 4 alkylsulfonyl, C, 4 haloalkylthio, C, haloalkylsulfinyl and C,,
haloalkylsulfonyl; or

a pharmaceutically acceptable salt, solvate or hydrate thereof.

20 One aspect of the present invention encompasses pharmaceutical compositions
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

25 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,

30 or a pharmaceutical composition thereof,
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the present inv 'f?ta?p8 RS Rrespi Ve onperaiimronise dort rapsing fLdn gnjindividsal descri bed
her ei n f otompsising admmisREig10 the Biflividiat Aiheragaitically-ctbv@vd Whdai o compunl  body by

t her e aﬁ % Q [es invention pertains to a conmpound of
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aspect of. hdign Iﬂ{res%fﬁmméﬂ{w%mehﬁﬂamla%é@h@&or&&m&l@@dm%e% conpounds of Formul a
(1), as descrl(Sed her§l5ecﬂr?sfor t he manufacture of "a msdl canment for use in

the treatnent of"&PHEP @t’“W@F‘%{tPéEF"Hlt%*’(fPH%‘%“”d‘Ifﬁ°'§b‘|‘?’é' Ehfedbitent s of the
present i nbedit, ifwonse i dreethive béatrien of ehadbeii-reliilisd@eér of te Bifmah BeanimdD  gr oup
consi{sting,of b9%§tLd pi dem a, atherosclerosis, coronary heart disease,
insulin resiStance,” obesity, inpaired glucose tolerance, atheronatous

di sease, hypert%ﬁﬂ%ﬁ“%‘tﬁ%k’ém@yﬁmﬁw fohe usyaf gorepoids eERsemuia{l), Bsype 2

di abetes. bRcrbedRremH3AHE MRSk B MBRIcARA hiGid if hd k&t 39 Hid@bolit-S
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and type 2' 8YeS. In some enbodiments the netabolic-related disorder is
dyslipidem a. lin smbwmb@ndiommrsemhﬁerﬂ& e naltolid-elatee Hiadrdeelis di tsor der i s
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is type 2 déaﬁb@éagb?and N ABREC In Bine LMRJIRERSEBNhetdb KGR oRBGOMPASSES a
met hod of Byrsﬂgéje(r:nliar,] ghezriosclerosis, coronary heart disease, insulin resistance and type 2 diabetes. In
some embodiments the metabolic-related disorder is dyslipidemia. In some embodiments the
25 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.
One aspect of the present invention encompasses a method of producing a
pharmaceutical composition comprising admixing at least one compound according to Formula
30 (1), as described herein, and a pharmaceutically acceptable carrier or excipient.
These and other aspects of the invention disclosed herein will be set forth in greater

detail as the patent disclosure proceeds.

DETAILED DESCRIPTION OF THE INVENTION
. 35 The scientific literature has adopted a number of terms, for consistency and clarity, the

following definitions will be used throughout this patent document.



pharmaceutical conposition conprising adm xing at | east one conpound
according to Formula 30 (I), as described herein, and a pharmaceutically
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i ni tiates 3.0HYSkQlRep%A R moRRARLIREOhOM £k £SOR0SS, GRAACHET i stic of
that receptor. For exar‘rBI e, when noieties activate the 1ntracellul ar
response upefPie HarAere G PRing tp 8¢BYESE. or enhance GTP binding to

menbranes. 5 AMANONOQ EIDAGRIREVIATIONSSs¢ddedinhe ke bl irarasLgat out in TABLE 1:
TABLE | ALANI |C ACID ASP D

CYSTEI NE CYS |C GLUTAM C ACI D GLU EM#'TAM NE GLN Q GYCINE QLY G
mziT:\/lD:DHENc:_S H Igglﬁg:ﬁ_NEP!\!gE I LE%@%NE LEUIL LYSI EE LYS K NI\E/E$E:QO‘I\'" NE
TRYPTOPHAN TRP_W_ARGDENRE TYR Y VALPRE VAL V| The terfm ANTAGONI STS i s
i ntended to an geagidgset hal conpeftashyi vely Bind to the
ASPARTIC ACID ASP D
CYSTEINE CYs C
GLUTAMIC ACID GLU E
GLUTAMINE GLN Q
GLYCINE GLY G
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

10 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.

15 CHEMICAL GROUP, MOIETY OR RADICAL:
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carboh®, and solswst @apsinshenglotiiahendis Braqe'b(mse enfdodimert® agaPdo Zcartwower s ar e

enbraced by the LkéheemBbdiRéilhave 2'%h¥B$n|§e[§dﬁpE§nd Ztisbﬂerg & PhorRbd4Melerm! NCl udes
di -enes. Accordip I%,P,,lffu nore than _one do is presént, then the

bonds may be all Wrﬁorﬁf}?fe{!?eﬂk‘ml” 'Ec'%éﬁ%r”“z"es “B‘(‘%fmlééf wre il al kenyl
i ncl ude vinyl, poregesbielbpndad gresknt, tﬁ@ﬂpbmﬂemgMbpalmmdayhnxpﬁ@pemwr 15

et hyl - pr openyl e B &R enyl, and
the like. The tg)?i%re%lf%g '%z"“&'%“é @I"é op 2:}"?@3(}% %‘H c%e%ylfmpdgp ned
herei ¥ attac hedmetbbi"P@E‘t"V‘yb“{‘be% betxdycgeinbusd-em. bl&bﬁ‘é‘?@’é aidred likele et hoxy,

et hoxy, n- propoxy, |SﬂheteﬁﬁQﬂglﬂﬁoxyﬁdéﬂUtEsChM(lkyltradQHtaQXéfmedh%meek'tE&l&V’ sec- but oxy
and the |ike. "Cl al k denaot strai ght or br anched car bon

radi cal cont ai n| 5“%2‘0&‘&%@%?} e}l:’xaﬁ‘f’lesd ﬁ?‘lﬂl&ﬁ%’h%% °ihfyey RORRNY- Por  exanpl es; in
sone enbodi ment sprogokk ybutoxy, BbutoRy, isodbtkixh, Sec-tunaky tdighegikaup cont ai ns | to 4

car b ons. I n sone e rrbﬁ\g lenﬁ‘r@f,_‘g a lk Xénotgsoargtrg%ﬁ% &).néhgd cagbgn % al?(?oqaimn

enbodi nents contain | to car bons nment s con aln r bon.
ExanpPes of an thRW"bF‘rﬂfFﬂR?ésasbﬂtcat?ﬂafm ¢Xampleseifl sqms empaslirpepts, a"@t'h'}/fcmn propyl ,

i so- propyl, n- bakyt andths@mwtoythmstmbuarvdns Iﬁ@)ﬁre@legommen@ElelEchﬁmlshK)e 25 The
term"Cl al kyI su radi cal é’t ached t a sul f oxi de

" |
radical of the fg '5 Somﬁ‘('%}o 'ﬁ\ﬁﬂ?f%?ogﬁa‘ﬁ?fqgcmﬁ?‘]iff’m?’é‘mo R ‘P sane

definition as carbon. Examples of an alky! include, but not limited to, methyl, ethyl, n-propyl, iso-

propyl, n-butyl, iso-butyl, t-butyl, sec-butyl, and the like.

25 The term “C,; alkylsulfinyl” denotes a C,_, alkyl radical attached to a sulfoxide
radical of the formula: -S(O)- wherein the alkyl radical has the same definition as
described herein. Examples include, but not limited to, methylsulfinyl, ethylsulfiny}, n-
propylsulfinyl, iso-propylsulfinyl, n-butylsulfinyl, sec-butylsulfinyl, iso-butylsulfinyl, t-
butyl, and the like.

30 The term “C,4 alkylsulfonyl” denotes a C,_, alkyl radical attached to a sulfone
radical of the formula: -S(O),- wherein the alky! radical has the same definition as
described herein. Examples include, but not limited to, methylsulfonyl, ethylsulfonyl, n-
propylsulfonyl, iso-propylsulfonyl, n-butylsulfonyl, sec-butylsulfonyl, iso-butylsulfonyl,
t-butylsulfonyl, and the like.

35 The term “C, 4 alkylthio” denotes a C,, alky! 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-



descri bed herein. Exanples include, but not Iimted to, methylsulfinyl,
ethyl sul finyl, n- propylsulfinyl, iso-propylsulfinyl, n-butylsulfinyl,
sec- but yl S0 2doap4481d so- but yl sul finyl, t- butyl, and the pikes208003Fg term
"C,.4 alkylsulfonyl" denotes a C -4 akkyl radical attached to a sulfone
radi cal of the fornula: -S(0O 2- wherein the al kyl radical has the sane
definition as described herein. Exanples include, but not limted to,

met hyl sul f onyl , sul fon - pr | sul quonyI

n- but yl sul f onyl P’°§Q%‘l‘fwh§? g%?’?%ﬁ%??‘;"‘f’)@%%“ﬁ Lfegé'ft%"%‘:'f P, o- F‘%‘jﬁ Wsul fonyl |
and the |ike. 3%biyiend éetike’ C1-4 al kyl t hi 0" denotes a Cl. 4 al kyl radical
attached 1o a sulfldendLaue, , Mlmfhenl iy coma%mgm?a Ehfnifa eyl radi cal

has the sane definition as descCrib rein es 1 nclude, but not
limted to, met 93 @bPFempn triple bend, sompe oy'me@w??fealcar%wdwwxo 2005/ 044816

PCT/ US2004/ 03592 hbodimepts 8¢ b Sdibona rmhmpléﬁ,eanlan@@yinawefbanwt hmltlad fut yl sul f anyl ,
sec- but yl sul f any|

|.sul f.an t The t
TG 4 el kynyl - i B8 haldren Y ] e B iy | et
one car bon- car bemd the like] Brelon datkymplidcledddiddinesent s are 2 to 3 carbons, and

sone 5 enbodi nents h@p{eeter%“g,g{np,odg%tes@g%pm‘g%of an al kynyl include, but not
limted to, ethynyl, prop- |-ynyl, prop-2-ynyl, but-1-ynyl, |

_met hyl - prop- 2- ynyl , Thea. C-gligiapiga” de""‘ﬁ?ﬂ!‘ef“h)éraldicﬂéﬁa"hl‘ﬁ@af‘é‘P‘ﬁ‘? "al kynyl "
i ncl uges di - yneSadxc-ﬁh&eieﬁﬁmalkﬁlMdﬁb@l had%ﬁméﬁxednh@as@ié@tlﬁd”rﬁn sthe term "Cl4
al kyl am no" denot es one, ttach .10 radi cal

wherei n the al kyT P3¢y ﬁ? l?'u “Ot[rﬂ'%d Methylamine & i ’ammodegmé}laﬁl 19 Werein. Some
exanpl es i ncl uderopplesning otbutylapying,eet- bnltylamnemwﬂuamrm,,t-befb"hlyinamﬂbﬁ“ke

n-propyl am no, igRe efMo@iRhedIt RY, alRyifihy? am no, sec- butyl am no,
i so-butyl am no, t-butylam no and the like. Some enbodiments are "CL.2

al kyl ani no. " The t er ret&myPoY dlernis axaroppticingradicploopsige G {8 cont ai ning 6
to 101sring 15 (barbbﬁnsxamﬁwﬁnHMdeshehﬁ@ﬂm;&n}phenyI and naphthyl. The term

“carbo- C1-4-al koxy” denoteg a. a‘h& q\gnme@%b aggfestaomapogzém- aci d,

wherein the al kyl group’is as é“‘F erern l'es 1 n but not
limted to, cardorittieaky! gr@&ﬁb&)@ﬁhﬁ@kyem c@?ﬁbﬁlmlwb@%yut “eté‘f“mﬁt%vopr opoxy,

car bobut oxy, Carc@@oﬁ%xy,@&‘ﬁ&?ﬁ%«y &ﬁ@&&okﬁ&r%&&ﬁxy, 6oBSoxy -Rus-ey, and the
Ilke 20 The term "carboxam de” refers to t % group -CONH2. The term

"carboxy" or " calBS% G-It bR e AN B H, al so referred to as a
carboxylic aci d grouThe ithe chdbtmidzy ff6'to degroipe€ONR. gr oup - CN.

The term “carboxy” or “carboxyl” denotes the group —CO,H; also referred to
as a carboxylic acid group.
The term “cyano” denotes the group —CN.
The term “Cs.s cycloalkyl’ denotes a saturated ring radical containing 3 to 6
25 carbons; some embodiments contain 3 to 5 carbons; some embodiments contain 3 to 4
carbons. Examples include, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl.

The term “C,.5 dialkylamino” denotes an amino substituted with two of the
same or different alkyl radicals wherein alky! radical has the same definition as
described herein. A C,g dialkylamino may be represented by the following groups:

/C1-4 alkyl
—N\
Ci4alkyl
Examples of C, 3 dialkylamino include, but not limited to, dimethylamino,
. methylethylamino, diethylamino, methylpropylamino, methylisopropylamino, and the
like.
The term “C,_; haloalkoxy” denotes a haloalkyl, as defined herein, which is

35 directly attached to an oxygen atom. Examples include, but not limited to,



The term "C3.5 cycloal kyl" denotes a saturated ring radical containing 3 to
6 25 carbons; sone enbodi nents contain 3 to 5 carbons; sone enbodi nents
cont ai n 3WMm2M5/04i&8tdoons. Exanpl es incl ude, cycl opropyl, RymUSHoO085927

cycl opentyl, cyclohexyl. The term " C2.s di al kyl am no" denotes an am no
substituted wwth two of the sane or giifferent al kyl radicals wherein al kyl
radi cal has the sane definition as described herein. A C2_8 dial kylam no
may be represent t he .4 al Cl 4 al kyl
Exanpl es of C2. ?rgFWf‘%lfﬁﬂﬁ%mm?%legggz tﬂﬁi"mﬁt&xy’lpﬁﬁﬂf’%&eﬂ}o@ a"gi%ﬁet hyl ani no,

met hyl et hyl am ndlke di et hyl am no, nethyl propyl am no, met hyli sopropyl am no,

and the like. The tgrm.nte, %aﬁﬁkﬁ%ek&é%n algﬁgrg\gp%ex%m%lamﬁllskyl as defined

herein, which is 35 |rect'|“' hed to an oxygen atom Exanpl es include,
but not linited svbét'tutm@@e@%m&aaﬁmf Bﬁb@‘&’ﬁ‘ﬁ‘gﬁbﬁ'ﬂe”@ P | uor omet hoxy,
triflgoronet hOX)éubstZthdlﬁtoﬁll&)ll Ednlﬂefeﬂeiehtw,theﬁﬁﬁ:blatm,l‘qI‘Wh@r&thXs}é halegint he | i ke.

The term "Cl. 4 hal.pal k eno es.an yl is
substituted vmtﬁmln§ G sﬁm? ?1“@)’"\&5801{ r‘h"%tﬂ’é f”ge"f'“dF|"§?"§?fb ]f’%ef’ tprecf'"kmherel n a
fully 5 substit uteethe h@dggalnktybe themambe difepniasesskad! fioy thelgeoup omsisiingofChL2h+1

wherein L is a kpa&,og,edgd] RRdnd E&bommﬁm Gk Ihﬁxd%@é‘ﬁr’hﬁlﬁm@?amon atoms; when
nore than one hafogen i1$ present then the hal ogens ray be the same or
a

di fferent and sé‘Ffé’(‘,‘tOééFf?%“éhﬁ’?‘hé“@"@ﬁﬁb@éﬁfgisé‘?‘Pﬂ@' igp“Crghalegliylmpd ong 1: it is
underigt ood t hat tKefg&)uﬁafnﬁﬁsiﬁ|4légfbonsaﬂﬁiaerdaaduagﬁmontd”&ame%ah&nsm definition

as found herein. dlmenge?n?aqg tob nagb%tnss Some em r%ts gfmtsame} car Q\/h@ﬂhoal kyl” and

10 the group conf“a t'§°Contain | to 3
carbons, sone dwnlbaldi nﬁﬁvslb@mmdavlthh#log@mat@me@ﬁb@msre@mﬁé\e@mbﬁl ments contain

1 carbon. Wen tRRalodidl, ORlekatplel ,§arafawyl fMuyssuaa&de& wmomeuamhamgen atons, this

group is referred heréin as a 0 exa | kyl fully
substituted wit He ferred & tensio 2t c?ﬁ’é'o %ﬁ?ﬁ"‘l" i FW@WP‘QE&‘“{“& %?pgfﬁj 3&‘0@‘ £
" per filsuor oal kyl .ificlide) b&(aatﬂmﬁémo,dlﬂmﬁnahyl,emampétm 2pp-tiflubralethgll X3+ 15 i ncl ude,

but not limted c{'}fp f)ro 91(090 ?){IZQ-tlfnf!t&%[ g&lﬁ ﬁ?hmor@etl?yl % l-dll;fiuf)ljoléﬁ)lg'lo ethyl,

2,2- difluoro-et uoro "hyl uor o-
1, 2-di f 1 uor o- et hiyl, 2-trlfluor01ethyuﬁﬁﬁ@d}uewerqnyu22 diffuogo- PZOPEYW?F’@W%W@MWT

3-trifluoro- fﬂl()@%}/olpy] 223, Priflhdkd- MQ&y@?,@rmﬂﬂM}o,—pr(%gl:sZ 2135 3-pAtafuokd- ooyl 3-

3,
I t |
AP AR B ARl A LR et
2
i

, 2, 30t ri fl uor o-plepydropyl] 3, 2diBudde-preyi, a2 )23 a¢tafroapatlyl, 4,4-diBpdo-Rdyl, 3,3-
rifl Iu](c)r o- pr opyldlﬂu%n% gi § b ¥R BHARYS 3-ditkacfo-Butys addBhd 1BL.| QSR Propyl,

, 4-di f | uor o-
embodlments examples of a perfluoroalkyl include, but not limited to, trifluoromethyl,

pentafluoroethyl, heptafluoropropyl, 1,2,2,2-tetrafluoro-1-trifluoromethyl-ethyl, and the
like.

25 The term “C;.4 haloalkylsulfinyl” denotes a haloalkyl radical attached to a
sulfoxide group of the formula: -S(O)- wherein the haloalky! radical has the same
definition as described herein.

The term “C;_; haloalkylsulfonyl” denotes a haloalky! radical attached to a
sulfone group of the formula: -S(O),- wherein haloalkyl has the same definition as

30 described herein.

The term “C,.; haloalkylthio” denotes a haloalkyl radical directly attached to a
sulfur atom wherein the haloalkyl has the same meaning as described herein.
The term “halogen” or “halo” denotes to a fluoro, chloro, bromo or iodo group.
The term “hydroxy!” denotes the group -OH.
35 The term “nitro” denotes the group -NO,.
The term “thioxy” denotes the group —SH.

The acronym DMF denotes dimethylformamide.



di fluoro-butyl, 4,4, 4-trifluoro-butyl, 3,3-difluoro-butyl, and the like. In
sone enbodi nents, exanples of a perfluoroal kyl include, but not limted
to, trifl sozoeebdugle pent af |l uoroet hyl, hept af | uor opr opyRGT/US2004/035927
1,2,2,2-tetrafluoro-|-trifluoronethylzethyl, and the 1like. 25 The term
"Cl-0 hal oal kyl sul finyl" denotes a ha?oal kyI radi cal attached to a

sul foxi de group of the fornmula: -S(O- wherein the hal oal kyl radical has

the same definition_as desc e.tern "Cl..1

hal oal kyl sul f onyl " dgi‘f(?f’g@'"‘a&mg(sg%.‘f’ﬁ/‘fm?tg’d?“é21’f' attached to a sul fone group

of the formula: -S( O'iR-acratyer Bihdehadssettahydrofosm. t he same definition as 30

descri bed herein. ?heta%m,}ﬁém‘&e%@é |&¥,L1£tm%" denotes a hal oal kyl radi cal
e

directly attached to_a atom wherein t hal oal kyl has the sane
meani ng as descri bedTieeremin Hepgnojeghetanehal ogen” or "hal 0" denotes to a

fluorg, chloro, br OnDheQEroh)Qd'EBIgWS)ﬂHaotes o BudyRinfeehyRindr oxyl " denotes the group
-OH 35 The term "ni The term"thioxy" denotes
the group -SH. The ai?e&ﬁrﬁ?ﬁ%%odé%%‘g‘ g?qﬁ%f%)z"l’coﬂ“r‘?am de. WO 2005/ 044816
PCTI US2004/ 035927  9Thehreromor Iy danDhdithivre disopopylamide. hy| sul f oxi de.  The
acronym THE denot es ‘rﬁeta%ml@ﬁ'lbéﬁ&otes ﬂl‘i‘iﬁm%@fa%éﬁ?idl?@%x{iemt es

di chl oronet hane. The acronym Hex denotes hexaneS. 5 The acronym TBDVS
denot es tert-butyl di MeaRyme} TEA denotesirifluorgagetic abTSA denot es

par a- ool uenesul f oni ¢ TRGc@nym FDE dAGERSIM-B-QAdihedh Pl BropropyDediBodiimide

di i sopropyl am dq‘ 4 t}t«? acronym LHVDS denotes |ithium hexanet hyl di sil azane.
The acronym TFA 'denotes trifl uoroacetic acid. 10 The acronym EDC denot es
1- et hyl - 3- ( 3- di net hy Tearcrapr dyp§ denasesr o bisiphehslphdsphinoferoesnéd. de. The acronym

dppf denotes 1, #he@héééb@h%ﬁb)‘l'n& bRIfuRLe" nQ&&»ﬂ&‘es (oré' ﬁ'alErﬁJtm CCDON shal |
mean a groupin t hree nucl eotides (0or equjval Cy(té)‘e%il des) which

general Iy c¥f qid%séw%i‘*‘rﬁﬁﬁqmé%E:Ci“Ei’é‘se(aé.‘H%‘i?Ei%‘? (P@“C(SEB& (A)gﬁﬂ%{ﬁﬁ‘é‘i(ﬁ ytidi ne

(O, 15 Urlﬂldﬁhe(l_()u)d tRynldihd (T)yesbiplaéto @ Phosphae dplieald tvaictg whdnaapheat.e gr oup and
whi ch, when trdans at ed encodes an am no acid. The term COVPCSI TI ON shal |

sanamm add
mean a mateflal ¢ sing at |least two conpounds or

The term COM POSITION shall mean a material comprising at least two compounds or
two components; for example, and without limitation, a Pharmaceutical Composition is a
Composition comprising a compound of the present invention and a pharmaceutically acceptable

20 carrier.

The term COMPOUND EFFICACY shall mean a measurement of the ability of a
compound to inhibit or stimulate receptor functionality, as opposed to receptor binding affinity.

The term CONSTITUTIVELY ACTIVATED RECEPTOR shall mean a receptor
subject to constitutive receptor activation.

25 The term CONSTITUTIVE RECEPTOR 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 RUP25

30 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 RUP25 receptor, as well as,
for example, introducing a compound of the invention into a sample containing a cellular or more
purified preparation containing a RUP25 receptor.

CORONARY HEART DISEASE is intended herein to encompass disorders
35 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



two conponents; for exanple, and without limtation, a Pharmaceuti cal
Conposition is a Conposition conprising a conpound of the present

i nvent i onwanzhosoqaBer maceuti cal |y acceptable 20 carri er.pChieszbenoss2OVMPOUND
EFFI CACY shal |l nean a neasurenent of the ability of a conpound to inhibit
or stinmulate receptor functionality, as opposed to receptor binding
affinity. The term CONSTI TUTI VELY ACTI VATED RECEPTOR shall nean a receptor

subj ect to constitutive receptor acti vgti on. 25 The term STI TUTI VE
RECEPTOR ACTRWVATHENS 851 thefexyp Bloodp thp beag g slower stog: PRIRERtSF 957F he acti ve
state by nmeanGuwthigipaih 3able kighdl shgrr@ss of hraath; kaeptadk orwihedsymptensendogenous

| i gand or a chem ui val e . The t %J\{Iﬁgl pr CONTACTI NG
shal | mean bri n%&%hﬁﬁg'siuﬁe itocrgftteretégﬁe%l?%g%l‘éasmeeafuéag’{eCt aenr, “Whether in an in

JL

Vitro syst essmopymausly with the tgrns Sipdiees nidinkghs "lowgr rdatesserig” a RUP25 30 recept or
with g conpound pRABETHES ok RERdiOR inteRdel WdRG®mMbREMALHI BhgbisdrDpBEIESa conpound
of the present invention to z%n_i rgli Vi duald %0{9 exanpl e a_human, having a
RUP25 r eceptdF romany Rithg methods inghyding,Qus ot firuted foy the Wd’?gﬂg‘- FEHBSUnd of the

i nventi on idubaesde saopire, @ydipsia, polnghagia) pies dasthigplasres glwosedevelpefigiehtergigin pr epar at i on
cont ai ni ng P25 1 : mlé EAR] ngA‘ﬁ,E Ffo b erein to
enconpass dp?gjbﬁr%,d%r%g "%E%%%?fm ng aB lzLiJra'r'o]vx,i ﬁ'g%o tt ghgerraaa fegﬂggsg&pvessel s

t hat suppl ythitimesp! merd osiiplgeonsumptionhehorifasting plasapglingrsychefdst thefi%¥ease usual |y

resulips fragud Ra2dui/dichnliPlasfa gfuddst Kvelsk Bredted tharddd Bupll teenoeng/dfshduie WO
2005/ 044816 hDCT/ USFOOA}/. 03592f77 10 cgor onarg .ar[t er.i es.narrow, the fl ow of
bl ood to thBIHEERE @W'ngtt?ﬂlooégsaf'}ggfws&ﬂp?f YV ELPEHi sease can cause

chest pain (st abffhepheaxgPIS@RDERSOYF LIRBHSMETABOBISiVhis inleaded hergit todnskide, or ot her
synpt ons. = | o refer to a reduction in a neasurable
Wed &, d;lafgﬁlem

guantity an d s¥no mously with the terns "reduce”, "di mnish",
"l ower", and "| &g DYSLIPDEMHEASSnigadeq kezsin th geiPRissidisordelt CoRREEPEAY enconpass

}3 he uxs,ua: _ dbrRefRShs 1&&1 o@bIA'BFTxE@fanmﬁg effed’a@Me@dﬂMpﬁf;mﬁfdh&lgd_ﬁ%h&%edi( ncl udi ng,
ut not limt , . the follown t: synpto tes (e.g.,
pol yuri a, B?SY‘:@%L%EICBQI“WS’I’ Vﬁﬁcﬁye‘éf?o%iDﬁféﬁgla%etﬁla"%ﬁeééﬁgwﬁ‘ 038%55"1 e level s of

gr eat er t hamiglyerideequal to 200 ng/dl, wherein casual plasma glucose is

defined any ti nel‘hQI)hr%spﬁ‘l QYD OF AREAM SN0 bs usdiGreih, 1D a MaghB@hade by dr i Nk
consunption; 8 hour fasting plasnma glucose | evels of |less than or 10 equal

to 126 nyg/ d¥ sareginef (q Bymeiay PHRegRIEe PracHEersr off- infheratedf MY REHVH"EEUEl to 200
g/ dl202 hOUhS casd FhdiaMd, Mlu@kigon-B6HEn Masinaig)ttha0dm iifvidil oganthyequiniis wjl ucose

di ssol ved i er. The phrase D.S RS, OF LI Pl [ 1.5 1 nt ended
herein to i Eeé'%,}ﬁh%rf‘ e ﬁg‘t“‘%%mﬁ"ll Wit EeIe gasfdo(fn “y's F;ioglfa'cc\]égt}nﬁgt. T Egﬂf{egl?nm
DYSLI Pl DEM #X dicgregivet’ eexgedse ot ofindes be onwlodgs dushdididdudes ¥, asoifideilsisng any 15

one of el evgt fdil.ey (ﬁieasg,fcorialitf3§ BEyish a6 8nat i@%réaiébl@-&i tﬁesoomﬁ&lﬁyﬁ)tf adinv@usl. of plasna

chol esterol, elevated . o .
Further, the phrase “in need of treatment” also refers to the “prophylaxis” of an individual which

25 is the judgment made by the caregiver that the individual will become ill. In this context, the
compounds of the invention are used in a protective or preventive manner. Accordingly, “in
need of treatment” refers to the judgment of the caregiver that the individual is already ill or will
become ill and the compounds of the present invention can be used to alleviate, inhibit,
ameliorate or prevent the disease, condition or disorder.

30 The term INDIVIDUAL as used herein refers to any animal, including mammals, for
example, mice, rats, other rodents, rabbits, dogs, cats, swine, cattle, sheep, horses, or primates,
and in one embodiment, humans.

The terms INHIBIT or INHIBITING, in relationship to the term “response” shall mean
that a response is decreased or prevented in the presence of a compound as opposed to in the

35 absence of the compound.

INSULIN RESISTANCE as used herein is intended to encompass the usual diagnosig

of insulin resistance made by any of a number of methods, including but not restricted to: the



| evel of LDL-chol esterol, reduced |evel of HDL-chol esterol, and el evated

| evel of plasma triglycerides. The phrase I N NEED OF TREATMENT, as used
her ei n, rwfcez®sHase j udgnent nade by a caregiver (e.g. RUTySS2004203592MUr Se,
nurse practitioner, etc. in the case gf humans; veterinarian in 20 the case
of animals, including non-human manmmal s) that an individual or aninal
requires or will benefit fromtreatnent. Thi s j udgnment i s made based on a
variety of factors that are in the rea a_caregiver's, ex ertise, t hat
i ncl udes t HEMKSHBWHELEBIORRYE teftWémfaﬁﬁ?fVﬁ"mTar FOEiin e Grf BEMT || as  the
result of ahdlih&eaarexcelomdsoriciaton bedveditieorigdiaiof théadting ;ssuturle@tealbtheddgscet he
conpounds of..the | t I treatnent”

al so refers of {nsuhfl ﬁesxg¥n%p "llhgrgflore °“9£0K’@$'£€§rlfn’$n J’&Mgg%g in lé\}gls Q{Ia%grg)%]i;ts the judgment
made by t hematker @gwém fe%'%ﬁe forriles purpese of identifyingivhich meaéaltmelt?leram% t his context,

the @0”D0L[ﬂ@$) 1Q(§W1§d3§ hdvB WU keDiEtarRE. €A KSMBkid oF infuliR FeOIEt 64 dalY Rso®E mBdeeVENT i Ve
manner. Accord need of treatment” refers to the judgnment of the

caregi ver t4§4gth Fﬁ@x'f’et’m‘ig}‘icﬁsﬁélﬁm??tal ready ill or will becone ill and the
conpounds of t h@hpresRIVERSRASIONISTS shalmdae muigiisl thbtdind th endbgeb@s formbii bi t

anel iorate | Ghoit the Basil€ term
DI Vi Dot SR8 Rt 'ngg'g?t%dqgﬁdddh% Fehepfe o st it o e e [s, for
exanpl e, miigteaceliplgy responsg isinted by dhegetiye foffabfhhetrsceptﬁégfgw the paragal basgjerrdof catt | e,

sheepg hor s@vity Mhick blFE&{'@ﬁn the ARlcd of a@ﬁn&s &QS@(@Q lagBRBE, or dRLERHSTP Eﬁhﬁmﬁt le:‘ s
" sha nmean

INH BI' T or | NH BI Tl QIG%: attl Z) ﬁ ﬂel‘ ter m " reSpons

that a respdREBOPES °I"5§'§' ”8?531? GaITe dtrageE FEPOBR MR B a conpound as
opposed to freserchef iB5nvaissagorise byt leaSh@%;qu@LmodmmUMaNe@ES%@ANCE as used
her e n IS 'éﬂh?tﬂg%ﬁlbédﬂneﬁ@ ?Q@%%%Q@c el witl tﬁ&i&&ﬁﬁéss e ih MSabkdnbe 1 €SI St ance
made b a number of methods, | ncluding but no? restricted to: the WO
2005/ 044816°fF*E’F]VE5§2@W035927 11 intravenous glucose tol erance test or
measuisenent of tﬂ@tefrﬁﬁmm shillBribah &h dn@dgeous, hdurdlly odihg ihal@wa spetifiafor t here is
an excel | ent Cé)rre at i on bet we veen the hei ght of the fasting insulin |evel
and the degt"é& e8P e Uy RPN e iice. Therefore, one could use el evat ed
fasting insulin Thepteiss VETABOLIG-REHATED DISORRERS ipintededhereinio ingladest ance f or
the pur posebugﬁot bRt {o}Idyﬁgldmn'a %meaagerem cBHbHBARE: distdsE il GesBradcNGT)

i ndi vidual s have insulin resistance. A’diagnosis of insulin resistance can
al so be madebesigjgmprired H'éc"@&dq’%i‘é%ﬁi‘%""&{“ﬂt‘?:%eésed‘ly%?ﬁff‘s‘f"éétf°ke"?¥l@r°f‘}§P‘m | NVERSE
AGONI TS s higdath disBagAnd¥e@ldiaBgest hat bi nd the endogenous formof the receptor
or to the constifuti tiv m ch inhibit
the baseline |n/%r é’FrF‘é’lﬂgrqe"rnSe@b?gsté\q{Enl PEOI%JLS‘ ﬁe?ﬁe a%‘tt%fea”p%m of the
recept or beingeas¢ drdeqnserimthe dvzywe, QUdmresmseroefﬁ@Pf %Mat"yulm%w, fugctigh¥er ved i n
the absencepgf.fagoni sts or partial agonists, or decrease GTP binding to
menbranes. In some enbodi ments. the baseline i tracel lul ar. sponse is

i nhibited in theThefff‘égﬁﬁBB'ASqurF\‘éA'i‘WMP&é' dymegg 2 g f"p‘?sg’ﬁgo 30% in other

enbodisment spredayitingf trehté@ 61 coffding adickade Bate or condition comprising at least one active

compound, for example, a compound of the present invention including pharmaceutically
acceptable salts, pharmaceutically acceptable solvates and/or hydrates thereof, and at least one
pharmaceutically acceptable carrier.

The term PHARMACEUTICALLY ACCEPTABLE CARRIER or EXCIPIENT

30 shall mean any substantially inert substance substance used as a diluent or vehicle for a

compound of the present invention.

The phrase THERAPEUTICALLY-EFFECTIVE AMOUNT as used herein refers to
the amount of active compound or pharmaceutical agent that elicits the biological or medicinal

- response in a tissue, system, animal, individual or human that is being sought by a researcher,

35 veterinarian, medical doctor or other clinician, which includes one or more of the following:



still other enbodi ments, by at |east 75% as conpared with the baseline
response in the absence of the inverse agonist. 15 The term LI GAND shal |
mean an endogenidddsio natural ly occurring nol ecul e speci fi BCT/AB2004085927
endogenous, naturally occurring receptd2. The phrase METABOLI C- RELATED

DI SORDERS is intended herein to include, but not be limted to,
dyslipidem a, atherosclerosis, coronary heart disease, insulin resistance,

obesity, inpairedigireveaagtht mlseesreemnaeampaa b}aremmg& @iskase oS B@R 6r diddNBET deNSi oN,

stroke, Syndpg heart djsease an etes. As used herein
the terns ngvg\ulaéﬁat “‘%g/fﬁjfid sKilé ﬁ'ﬁg'ferasehc@%éﬁ FB‘ ‘ﬁséfdérrb“ﬂ?esé'ﬂtyeﬁ ncrease or
decrease in ?"Iﬁ%"eaﬂ?ﬁmﬁplaywa&w%yomnsmgmbftm‘dﬁmé of a particular

activity, functiqp Iﬂﬁbltlr@me%ﬁ%@for«yﬁﬁplz %hﬂt F&AM W1t| rsp er%saln-rI ON shal |

mean a corrp05| tion for preventi reating or cont I'ng a di sease
state or condf¥ifs th‘lfbsrﬁﬁ?ef‘g"icﬁé"réiﬂsl’lfa"é"ﬁg'ﬁe Pathelogy ot %yv?étom@tdﬁgy@uﬁddlseﬁser exanpl e, a
conmpound of ¢ohdtiqproedienter (i.a\ueadtihORrtiendeh dksbmdg oPhatatiBeguhi/sal |y acceptabl e
salts, phar ﬁgg&&g@%}z% cceptabl e sol vates and/ or hydrates thereof, and at
| east one ar nmace y acceptable carrier. The term PHARI\/ACEUTI CALLY
ACCEPTABLE CARRI Eﬁ/‘e’?ehmeg e BispRse; @mxsmm, bmeliemtinganlisese) kptlicioror dikokdgr | ner t

subst ance suhst AaMGiGuUERES rlélcﬂ 8 Dby ik nd of the
present, |nvgpt|on dThelﬁé:%se THE Eéﬁ%ﬂbﬁ%ﬁg&égﬁ%%# @E@%ﬁgﬁﬁ# as used
her ei n °r ef er ¢ A" g - THETNe e ReBipR aRtorsymptmstdlvE e ut | cal  agent

that elicits the biological or nedicinal response in a tissue, system

ani mal , indi q¥¥ﬁ§1 bei ng sought by a researcher, 35
veterlnarlan@'blrdrlgg:ucr\lgrS octor or o?ﬁe clinician, which includes one or nore
of the fol | owi ng:OMEPEHRIPEARiBYPEOTENISPOYS @%@Qdénvames@slsﬁo@neventl ng the
di sease; forFoexaang)e, preventing a disease, condition or disorder in an

i ndi vidual that nay be predisposed to the disease, condition or disorder
but does not yet experience or dlsplayNt pathology or synpt omat ol ogy of
the disease, (2) Inhibiting the disease; dr exanpl e, inhibiting a disease,
condition or disorder in an 5 ingiWi that is experiencing or

di spl ayi ng the pathol ogy or synpt y of the disease, condition or

di sorder (i.e., arresting further Hevelopnent of the pathol ogy and/ or
synptomat ol ogy), and (3) Amelioraki pg the disease; for exanple,
amel i qgzating a di sease, condition or d¢jsorder in an individual that is
experiencing or displaying the patholo&y or synptomatol ogy of the 10

di sease, conditi 8H8F disorder (i.e., reversing the pathoi ogy and/or
synpt omat ol ogy). COVRGINDS cQF THE | NVENTI ON

R, is selected from the group consisting of H, halogen, hydroxy, thioxy, cyano,
nitro, C,4 haloalkyl, amino, C, 4 alkylamino, C,. diatkylamino, C, 4 alkyl, C, alkoxy,
20 C.. alkenyl, C, 4 alkynyl, Cy 5 cycloalkyl, C, 4 haloalkoxy, C, alkylthio, C, 4
alkylsulfinyl, C, , alkylsulfonyl, C,, haloalkylthio, C, ; haloalkylsulfinyl and C,,
haloalkylsulfonyl;

R, is selected from the group consisting of H, halogen, hydroxy, thioxy, cyano,
nitro, C, 4 haloalkyl, amino, C,, alkylamino, C,. dialkylamino, C, 4 alkyl, C, alkoxy,
25 Cs.4 alkenyl, C,, alkynyl, Cs5 cycloalkyl, C,, haloalkoxy, C, 4 alkylthio, C, 4
alkylsulfinyl, C, 4 alkylsulfonyl, C, haloalkylthio, C, 4 haloalkylsulfinyl and C, 4
haloalkylsulfonyl; or R, is absent;
== - isasingle bond when R, is present, or - - - is a double bond when R, is
absent; and
30 Ring A is a 5, 6 or 7-membered carbocyclic ring or a 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,,



e aspect of the present invention enconpasses tetrazole derivatives as
gnhown Pn For mul a FI): / N N NNH AX NR2RL 15 (1) wherein: X is NH
or O R we2mebesied fromthe group consisting of H hatlogeseoodssnoxy,

t hi oxy, cyano, nitro, ClA haloal kyl, amino, C A al kylam no, C2_8
di al kyl am no, CI A alkyl, Cl14 al koxy, 20 C21, alkenyl, C2.4 alkynyl, C3.5
cycl oal kyl, Cl_4 hal oal koxy, Cl1.4 alkylthio, Cl-4 alkylsulfinyl, CM

al kyl sul fonyl ,  Cldkynadieatk Walidibdino, €1, Ayhal Qablsyd,s wkdd Ny, .ANg1, €14

3-5
hal oal kyl sul f onyl ; j e ted.fr i roup consisting of H hal ogen,
h;d?gxy?/ t hi oxy?/ %yd%'&"%‘ S'ia["rg'g‘,”‘y%\'/r ﬂgﬁ%&:}%ﬁ‘fyﬁ%&ﬁ%&m dhysulinghfrani no, C2.8
di al kyl ami no, Cl Avagrlkyithio, @NbdMH@kWnyl@BCQhélanKsemnl&l; or|C2. I4f al klynylcEL 23 5

cl oal kyl, Cl14 hal oal YiaceStical® t.hi 4 i nyl,

al kylsulTonyl . cl haf(?g?‘ka‘?"ﬁ?‘&,“&E‘f‘é_" if sﬂg Ofgﬁ%;‘]ygﬁ‘f%éf and Cl4
hal oal kY1 sul f onyl 8P PigERabRtention Sagexist i grisussemherihibsRBori s pr esent ,
or_is a doublamplb,dﬁdwﬁhemecﬁﬁedkc&hosa&“sgmtn;thegaﬂ%a%afﬂlégQanﬁxi%t%,r %E"%& M@COL g
7-menbered c | C. i r.a b, or 7- ere ete
optionally s%l%@?ﬁéﬁc{rggan\?\f@ﬁuﬁ% f rénu?? L iEtere ﬁ’gﬁ?’%‘ "SHdEted P m t he group
consi sting offuRETsEERS arpsrebrassdby tetpressnyinveatioarbg waywftilfusiratiés] dvolpadsier! Kyl , ami no,
Cl 4 VO 20052086 6r (RGeS ARMMRY 2L shommpedlyky! @ani no, C2 8 di al kyl ani no,
C , alkyl, Cl-4 alkoxy, C24 alkenyl', C2 alkynyl, C3_5 cycloalkyl, Cl-4
hal oal koxy, Cl1-4 al kylthio, 14wl kylsulfinyl, Cl4 ,@J"kmhsul fonyl, C, -,
hal oal kyl t hio, C,.q hal oal kyl $ukfinyl and C, _q hal 03 | sul fonyl; or a
phar maceuti cal | y acceptiab al t )4 sol vate or atg thereof. 5 Conmpounds
of the present inventi Xi St i neev-aki oug eric forms. For

exanmple, it is well ap ted to those of s N/Pfthe art that
tetrazoles can exist iR gt least two R R,
10 Y ay

Another example includes embodiments wherein X is NH. It is well appreciated to
those of skill in the art that pyrazole heterocycles can exist in at least two tautomeric forms and
although Formula (1) represents one form it is understood that all tautomeric forms are embraced

by the present invention; by way of illustration, two possible tautomers for the pyrazole wherein

15 X is NH in Formula (1) are shown below:
/N\
Ne N
\ N,
H
/ B}N
N
Rz R 1 H
(1a) (1a)

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.

20 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

25 invention are racemic mixtures.

O dtis 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



tautonmeric fornms and al though Forrmula (1) represents one formit is
understood that all tautoneric forns are enbraced by the present

i nventi onWM30op4480d 11| ustration, two possible tautonrca/is2004/d38927
tetrazole in Formula (1) are shown belyom NN NN/NNH He-BNN B X N
R2 R1 R R 10 (1) (1Y Another exanple includes enbodi nents wherein X is
NH It is well appreciated to those of skill in the art that pyrazole

het er ocycl e tauto | t hough
Formul a ( 1)"mtb %"amé‘(te)e(dr‘ffl Vers?)l?‘n e arfc’grfea{%Ur oltfé\'g UrepaeTsYt (5‘% tjl;lr%fe"'&i ?es‘f“ab% Orreri g f orns
are enbracdtk coxbw bireinge estedimeit ey aise brrprovislyd sepayatadf or inlahyisitablgt | on, two
possi bl e t aytonBLasiod or the pyrazole mherein 15 Xis NHin Fornmula (1) are
shown below. N N~ N N N-N N N% NH~- eNNR2ZRLR R H
(la) (la)' Furt'asted hggn| Sé‘bsﬂ‘HB '%"(“iﬁ‘@ﬂ‘hftH’dﬁ”%ﬁwa'ﬂgﬁnétoﬂﬂf‘f‘%@ﬁ“‘fﬂut omers can
exi st sfor hadub nsﬁéplmgedBy angh-atsgn tsdwnuehtebxrgazlpl th’nlalag:rrhdal gapbdreiaki on. It is
Eg?g: f]t g?g ‘\?\hn)at ute‘?d ft may Have 1FJJD tcr> f?lf I’u r\]'alance cr)}‘suebtstltutxon f(ﬁéxaﬂg% a merépe#‘u%f nvglntslcl)ﬁs :FS o
enconpass e@edwbatgmtetlafdrﬁep@ salbstitwals] a rasthyispe grevmlcan bs eupetiteed be lgr2 m xtures of

enant i Omer Sy hfelnddi fhanyl g&ﬁmrpbe@ab&wsoe@ 1, B8 A&ls sub@tﬁu&tgqhd/théiﬂ@l enantioners
and di astereoners, wWij arl se as a consequence of Stl’uct:il g asymetry in

certain conpoun(ﬁ)é‘e‘a?b"f“ﬁ‘é“mm%‘%"éﬁl""V"r‘i‘f)%‘rﬁeit%‘ﬁm‘Pﬁp%‘B‘??éf@% €~ conpounds
of the preseRNH. Mie ahbodimesticsh HRreptesen@dBEForrauid (@) beTtr8ed belompounds of t he
present are S. In sone enbodi nents, corrp@unds of the present 25 invention
are racemic mxtures. It is appreciates’t Mt certain features of the
invention, which are, for clarity, descp-bNed in the context of separate
enbodi nents, may al so be provi ded dbi ration in a si ngl e WD 2005/ 044816
PCT/ US2004/ 035927 14 enbodi nent 0 Be,(,s ly, various features of the

i nvention which are, for brevity, )X Spfib&d in the context of a single
enbodi nent, may al so be providedRsrparately or in any suitable
(la)
wherein each variable in Formula (1a) has the same meaning as described herein, supra and
infra.

One embodiment of the present invention pertains to compound of Formula (1) wherein
15 X is NH, R, is H or hydroxy; R, is H or absent; - - -_is a single bond when R, isH,or--- isa
double bond when R, is absent; and Ring A is a 5-membered carbocyclic ring or a S-membered
heterocyclic ring optionally substituted with 1 to 4 substituents selected from the group
consisting of halogen, C, 4 alkyl, C, alkoxy and C, s cycloalkyl; or a pharmaceutically
acceptable salt, solvate or hydrate thereof. .
20 One embodiment of the present invention pertains to compounds of Formula (I) wherein

X is O. This embodiment can be represented by Formula (Ic) as illustrated below:

Rz R,
(Ic)
wherein each variable in Formula (Ic) has the same meaning as described herein, supra and infra.
One embodiment of the present invention pertains to compounds of Formula (¥) wherein
25 R, is selected from the group consisting of H, halogen, hydroxy, C,, haloalkyl, C,, alkyl, C,
alkoxy, C,. alkenyl, Cy, alkynyl, C, 4 alkylthio, and C,, haloalkoxy. In some embodiments, R,



subconbi nati on. As used herein, "substituted" indicates that at |east one
hydr ogen atom of the chemcal 5 group is replaced by a non-hydrogen

substi t uemG2008/0g8up. When a chemical group herein is PorbRVI03sRd" it
may have up to the full valance of subgtitution; for exanple, a nethyl
group can be substituted by 1, 2, or 3 substituents, a nethylene group can
be substituted by I or 2 substituents, a phenyl group can be substituted

by 1, 2, 3, 1ésele&é’d ﬁ%m%%ﬁub&dﬂﬁﬁ%émﬂ—ango terh@ h'al%:ﬁk (E ”Rold'ln%‘;ﬂ of the

present inven |on ertal ns to conpounds rern 10 X is NH
Thi s enbodi FERIREAR s é’}ﬁ’@%%‘?ﬂ"é‘d‘e%“%ﬁwl a (la) as i I I ust rated bel ow '

N NN NH e-B& diladint éﬂtf&)presél\h&fe&ﬂldﬁ p&&ﬁlt’lto\é&ﬁﬁo@ms Qfﬁonnull:an) Wdén (1) has

t he sane megn enbodi nent of
the pr esent%l kggeﬁ%?gﬂggjg Lépcms'sf ¢C OfH haﬁ’é%dhygrl‘”"izgk“r?ﬁ'f’%lky "\ﬁ%%?'el n 15 X is
NH, R Sis Hatpxyhpdplssoyh Cszlkyryl Hm‘kybtm;mwu haloaﬂc@cyalnsomgdntbodhoﬁd mhen R is
H or_is aj s@l%&@lf@mmggu%ﬂmﬁgoﬂﬁh%&?a ’halg"ﬂlg'l Rlucp@MAlk%lslnas ; menber ed

car bocyclic bﬁgg eterocyc I'cring opt onal 13 y substituted
with 1 to 4°CpRs8terefeiits nsereerbodimerpRiit He group consisting of hal ogen,

Cl. 4 al kyl, Cl. 408d ckdudimenner tKePreSentiyr@ht@a bédalns to@6mpui 3f FIRGRUT) WaSih Y
accept abl e ?(almtd’R7§9Lc}ﬁ§lt-le or hydrate thereof. 20 One enbodi nent of the
pr esent i nvent i on pertains to conmpounds of Fornmula (I) wherein X is O
Thi s éhbodi ment eearmbedipepeldieeresetintyytior orririnh @ c¢rh)ndasf Fotnulr(D waereidl bel ow:

"N N N NridgH is £ 6Bd7- leﬁ)ered M&Eﬁh@m@a‘m k5 3R Rmbdbeled Eam%lcﬁllc( Ic) has the

same neani ng as, ra and infra. One enbodi ment of the

present inve S?ﬁ’%f)%ﬁgeff”ﬁ@"'?%s 88’1“711'6‘5 Ff’dléoni)‘f’hel’—eﬁ‘r%'f'% CErF’?"S\%éP@i’ W25 R is
sel ected fr ongStAmed gr BmpAccmlssntratagn ©fio g dbidle GG, unb@ﬁdﬁtaxye,, c&ﬁ;aﬂmr@m oal kyl ,

B T NCCRIT At

1s present. This embodlment can be represented by Formula (Ie) as illustrated below:

N, N
YN,

R2 Ry
(Ie)
wherein each variable in Formula (le) has the same meaning as described herein, supra and infra.
One embodiment of the present invention pertains to compounds having Formula (If):

Na
N/ \s\l
\ N

AY

H

—

B NH

Ry
(In

20 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; cycloalkyl; ora
pharmaceutically acceptable salt, solvate or hydrate thereof.
In some embodiments, Ring A is a S-membered carbocyclic ring. In one embodiment,

25 Ring A is a S-membered carbocyclic ring and can be represented by Formula (Ig) as illustrated

below:



15 is selected fromthe group consisting of H, halogen, Cl-4 hal oal kyl, and
Cl-0 alkyl. In sonme enbodinents, R is F. In sonme enbodinents, R is H.
One enbodw@Rao504481che present invention pertains to conpeumnds2oefosserml a
(1) wherein R2 is selected fromthe group consisting of H, hal ogen,
hydroxy, C,.g haloal kyl, C,.q alkyl, lg:, .gq 5 al koxy, C2-4 al kenyl, C24

al kynyl, C, ., alkylthio, and Cl-4 hal oal koxy. In sone enbodinents, R2 is
sel ected fromthe group consisting of H, halogen, Cl-4 haloal kyl, and C,.q
alkyl . In some enbodinents, R2 is F. |Asgome enbodiments, R2 is H One
enbodi nent of the present invention pe ta,'y‘ns to conpounds of Formula (1)
wherein R, and R2 are both H 10 Qne e¢hbogi ment of the present invention
pertains to conpounds of FormJIa anerein Ring Ais a5, 6 or
7-menbered carbocyclic ring. The Mefs?’%, 6 or 7-menbered carbocyclic

ring" denotes a ring containi nd?25R16 B 7 ri ng carbons wherein two ring
carbons are shared by rings A and B. Ring A can be saturated (i.e. no ring
doubl e bonds), unsaturated (i.e., cofehi ni ng ring double bonds) or a

conbi nat i omwhdrévesagtofariablerin Boiela dgihadthavemnd BeaninGas dessrita@hetei)Qpeh aadnd R2 15 i s

present. Thi i . Lepresent ed by Formil ),.as illustrated
bel ow. No%ml\fﬁgm%w@@&en%@ '%Ig“’ ﬁg&ﬁ, l%g rr(]ae)embo T tgi l{r}ysecgé%{%y\?alp Fabl e in
Fornul a (| &yborigsnty Reand Rorse pattalli ng as descri bed herein, supra and infra.
One erbodi nent @fe elbRinheseR reéeﬂMtW@ﬁtloﬁ)ka;t)QiﬁJtBéin&§unh9]a9i9mlﬂgﬁh)haw ng

Formula (If): ON N' N N ~ eN R ( 20 wherein: R is H or hydroxy;
and Ring Ais optionally substituted wt ﬁ;\ll or 2 substituents sel ected
H H \ N
B NH
H N
(Ih)

wherein:
Ring A is optionally substituted with 1 or 2 substituents selected from the group
consisting of halogen, C,.4 alkyl, C, 4 alkoxy and Cs 5 cycloalkyl; or a pharmaceutically
10 acceptable salt, solvate or hydrate thereof.

One embodiment of the present invention pertains to compounds having Formula (1h):

H
H

wherein:
Ring A is substituted with 1 or 2 substituents selected from the group consisting of
15 halogen, n-propyl, n-butyl, C,., alkoxy and C; 5 cycloalkyl; or a pharmaceutically acceptable salt,
solvate or hydrate thereof.

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

H

wherein:



fromthe group consisting of halogen, C .a alkyl, Cl4 al koxy and C3_5
cycloal kyl; or a pharnmaceutically acceptable salt, solvate or hydrate

t hereof . WO g@98@448hbodi nents, Ring A is a 5-nenbered carlmoysdoqossezig. | n
one enbodinent, 25 Ring Ais a 5-nenpered carbocyclic ring and can be
represented by Fonnula (1g) as illustrated below WD 2005/044816

PCT/ US2004/ 035927 16 NN N N H Asx R RN (lg) wherein each

variable in For descri bed rein, supra
and infra. In so%In A rr%rg%i”ﬂ%e%m s Sﬁ“%ﬁed%ﬁ'eﬁ'y ?‘k(?f?&/mc?%ca%??ﬁ Péhbodi nents, R
is Cl4 al kysalt, stiyptephpdrategieiyoli nents, R, and R, are both H 5 One enbodi nent
of the present nm%@@mo%e eﬁ.agaA @%stn%mwsmemga.cmﬁgqn@g ffrmsrmaara(eh h): NN N
HH\ NH AB NHHN gf wher ei n: is optionally substituted
with | or A-&d598fqublepend). Jis %‘E‘ioéwe'ﬁr“@‘rheferﬁ@“@%ﬂb”omé%ﬁl%t‘ﬁ”ﬁijte‘bf hal ogen,

C .q al kyl ,belod: 4 al koxy and C3.5 cycl oal kyl; or a pharmaceutically 10
acceptabl e salt, solvate or hydrate thergof One enbodi nent of the present

i nvention pertal ns to comnpounds havi ng N’—'o?ﬁul a (lh): NNzN HH\ I NH
B ,NHHN

\

H

B X
R; N
Ry
(1)
wherein each variable in Formula (li) has the same meaning as described herein, supra and infia.
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)

10 as illustrated below:
Ns
N/ -~ Ihl
\ N
A
- H
B X
N
R2 R4
(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
15 Ring A is a 7-membered carbocyclic ring. This embodiment can be represented by Formula

(Im) as illustrated below:

N. TN
N
A
_ H
\B /x
N
R2 Ry
(Im)
wherein each variable in Formula (Im) has the same meaning as described herein, supra and
infra.
20 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



H(l h) wherein: Rng Ais substituted with I or 2 substituents sel ected
fromthe group consisting of 15 hal ogen, n-propyl, n-butyl, C ,, alkoxy and
C3.5 cycl & hopb/p448t6 a phar maceutical ly acceptabl e salt, pcoUsat€o3ss27hydr at e
t hereof . One enbodi nent of the preseniginvention pertains to conpounds
having Formula (Ilh): NN NHH\ I NH ABNH HNH(Ih) wherein: WO
2005/ 044816 PCT/ US2004/ 035927 17 Ring A is unsubstituted or is substituted
with ethyl; har. a bS vat e hydrate

t her eof | y Ierr]r%gﬁl%gter& g?&&%l&é&ﬁh!ﬁé R%\%%@s%t '@lxsem aameenacaag? 6ecs,§/n(t: b% ring and is
further uns%?t"ﬁ‘f‘aa@‘éas"“(sﬁa‘@be'oa ring doubl e bond). This enbodi ment can be
represented by Formula (li) as illustraied 5 below "N N'N N~H A B x
R2 N RL (li) wherein each variable iN Farrmula (li) has the same neaning
as described herein, supra and infra. ¥ enbodi nent of the present

I nvention pertains to conpounds laftl) wherein Ring Ais a

6- menbered carbocyclic ring. Thi? xment can be represented by Formul a
(1k) 10 as illustrated bel ow

R4

(To)
wherein each variable in Formula (lo) has the same meaning as described herein, supra and
5 infra. In some embodiments, Ring A is a 5-membered carbocyclic ring. This embodiment can

be represented by Formula (Iq) as iilustrated below:

(19)
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,
10 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
15 ring carbons not shared by Rings A and B are independently replaced with -O-, -S-, -S(O)-, 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 isa 5-
membered heterocyclic ring. In some embodiments, one ring carbon of the 5-membered
20 heterocyclic ring is replaced with a ring oxygen atom; these embodiments can be represented by

the following Formulae (Is) and (It):

\




"N N'..N NH cc R Rl (1k) wherein each variable in Fornula (1k) has
the sanme neaning as described herein, supra and infra. One enbodi nent of

t he preseMO 200%/64#8160n pertai ns to conpounds of Fornul a (F)T/UsPees3sn2715 Ri ng
A is a 7-nmenbered carbocyclic ring. This enbodi mrent can be represented by
Formula (1n) as illustrated below N NN NH (Bx N R R (I M wherein
each variable in Fornula (Im has the sane neani ng as descri bed herein,
supra and infra. 20 One enbodi ment of the present invention pertains to
conpounds wherdromagmybiable In) Fommeqeelsyand @) haye e bane mediings descriBedhember ed

car bocycl i @ n 4816
PCT/ Us200475 4 ) gﬁ'ﬁ%ﬁ%"?ﬁ%’r’f? S&rﬁjlogndgb{‘{?ﬁe%reselnﬂg&%gyﬁ a}é\g”égrgl é&gbsent. Thi s

enbodi ment WE%Fr‘P ’bé“ﬁeﬁf%@éﬂ?@ﬂmﬁw cqmepovnds of theprsyentiavention e pFEorete bel ow: N N
N \ | N His) pASMKX R0 (@h &ygen atom). In some embodiments, compounds of the present

5 invention are of Formula (It) wherein X is NH. In some embodiments, compounds of the
present invention are of Formula (It) wherein X is O (an oxygen atom). In some embodiments,
compounds of the present invention are of Formula (Is) wherein R, is C,4 alkyl and Ry is H. In
some embodiments, compounds of the present invention are of Formula (Is) wherein both R, and
R; are H. In some embodiments, compounds of the present invention are of Formula (It)

10 wherein R, is C,4 alkyl and R; is H. In some embodiments, 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):

\

(lu) (Iv)

15 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 (1u) and (Iv) is further
oxidized to a sulfoxide (i.e., -S(0)-). 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

20 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

25 atom; these embodiments can be represented by the following Formulae (Ix), (1y), and (1z):
IN N /N\\N /N\\N
N N N
1 I I
SN YN LN,
H H H
0 X X X
R2 R4 R» Ry R2 Ry



wherein each variable in Fornmula (10) has the sane neani ng as descri bed
herein, supra and 5 infra. In sone enbodinents, Ring Ais a 5-nenbered
car bocycl WO 2008@448%hi s enbodi nent can be represented bydEousmwbm3692q) as
illustrated below NNz~ N \' I NHgA,XN RL (Ig) wherein each
variable in Formula (1q) has the sanme nmeani ng as descri bed herein, supra
and infra. In some enbodiments, Ring Ais a 6-nmenbered carbocyclic ring.
In some enb - car bocycl.ic.ring provided
that Ring A Q@éﬁﬁ%%hs‘gr]%%éﬁog& lf\rglix? g@égdgﬁgg der tﬁedsal?e ey anf&mb?s a 7- menber ed
car bocycl i cherdimgpraepdnéntouimreneodirent, l?e"gmﬂég'émﬁmbemmwcamwpw tains to

conpounds of Forombxabo@ﬂq)em\wﬁe &bs@nt infwerfin &na.& t@coé,poﬁds%m?mm?me%
heterocycllﬁlrln het erocycl i1 ¢ ring" denotes

s o o vkt bt REORGEr Dot oA o Cuher o 1
1, 2 or 3 1®drR|z ngbswrlbmemmdlrsdna,rmngmmmagsere@haadcyancamg Thisdependent | y

r epI aced w éntx'boalgxent can%e reﬁre% t@by’Fomula (Hg(aphlgstratecﬁn%rowc’l arity, as described

herei n supra, e saturat i'hg doubl e bonds),
unsat ur at ed (|. - ontalnlng ring doubt nbonds) or a conbi nation thereof.
In some enbodinents, _is a single bondjagd R2 is present. In sone

enbodi nents, Ring A is a 5- nenbered h
enbodi ments, one ring carbon of t{Qa
replaced with a ring oxygen atom e*embodi nents can be represented by
the follow ng Fornulae (Is) and R]t): hkNN NNN;'N NHONI1IH ~ X ~~NX
N R RLRZRL (Is) (It) W 2005/0443&3 PCT/ US2004/ 035927 19 wherei n each
variable in Fornmulae (Is) and (It) h t he sane nmeani ng as descri bed
herein, supberiresach varibledn Formula@lathag b sic meving as desripd bierds, sgfa e pr esent

i nventi on afnfa, dhd FQIOTUL 2 s()Shr-si)erein X is NH In some enbodi ments,

conpo%nds of the present, invention are of Fornula
In Some embodiments, Ring A is a 6-membered heterocyclxc ring. In some

ergeyclic ring. In sone
nbered 20 heterocyclic ring is

embodiments, the 6-membered heterocyclic ring is a dihydro-pyrany! ring (i.e., one ring carbon

is replaced by an oxygen atom); these embodiments can be represented by the following

Formulae (1Ic) and (IId):
, N\ N >
N ~N N 7 N N
\ 1 )
O N\ N\
_— H 0 - H
N\AB, X N\ B X
N N
R1 R.|
(1lc) (1d)
15 wherein each variable in Formulae (1Ic) and (I1d) 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 (1), 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, C,4
20 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,
25 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.



(I's) wherein Xis O (an oxygen atom. In sone enbodi nents, conpounds of the
present 5 invention are of Formula (It) wherein Xis NH |In sone

enbodi mren0 2@spBhds of the present invention are of Forosdoeu/(35427
wherein X is O (an oxygen aton). In same enbodi nents, conpounds of the
present invention are of Fornmula (Is) wherein R, is C .q alkyl and R2 is H.
In sone enbodi nents, conpounds of the present invention are of Formul a

(I's) wherei rcipmisTRY GRHEPFRBERTINVERTRINT® enbodi nents, conpounds of the
[ [ e of Formula (l1t) 10 wherein R |sC g alkyl and R2 is

pr esent mvgntth ﬂgr Q
H In some enBBFtEhtarcupdsobErAMe Mt t he present invention are of Formla
(1t) wherein bOth1dﬂeerwmdmﬂﬁoathepréslemInnenﬁ@ﬂﬁa@mb@ldbx@&%tf&the%%ariﬁoﬁ‘ﬁ carbon of

the 5-nenb | f t
nase. embodr nae cooe FYFs i T8l SRl g bPr AL 1) anc

(1v): RN racorpdiqe fonhinngyelgrocesttitizing 4 vanezy\pfswwg iReriRR thhd arefRbmméréially) (1v) 15
wher ei n eachvaiaié @bela@lylp&pfwwu}rﬁr@m(rkﬁlﬁ).eswéh brhot be F?arﬁo*sﬁe HAFn frgani ng as

descri bed heref n sone e e ring sulfur in
Fornul ae (I &Y a@&" {4 edr*%‘ahﬁj‘f Puifpd below; wnjessestated B‘h%“’%!h? bkqlqééubemueets -S(0)-).

I n some enboeietenis:, 1d¢nﬁu®auidnﬂzg s& ultfirLtfie definifiods she@Empolint)dedidd atlobedr 1S furt her
oxi di zed toFgm%HI{one (i.e., -S(O2-). In sone enbodi nents, conpounds of

t he present |nvent|on are of Formula (lu) wherein Xis NH In sone
enbodi'frent s, conPeumded gt Robeuxs torrerse nempopne pitthedmyertioe winteiro sl a (| u)
wherein X i gicQR(aB Q&(pyﬁ@@e)aﬁl%&medn@dmi&@&wemﬂé é}@nf&k%:&@ﬁ&%&‘&% of the

pr esent |nvenllilusggedam ot Iéorrmk) lv) wherein X iI's NH. sone .
enbodi ment s, CONPOURGEUT SEheEe hple¥ent i nvention are of Forrml a (1v) wherein
Xis 0 (an oxygen atom). In sone ebaiedents, Ring Ais a 6-nenbered
heterocyclic ring. In sonme enbodimgnts, one ring atom of the 6-nmenbered
het erocyclic ring Hrepl aced by a |ng oxygen 25 atom tkesg,enbodi nents

can be represe Ht he fol lfow ae (Ix), and (1z): NN ~
NNNNNNN CH-O®H » XNXN,_X> \&NH R R (Ix)
(ly) (1z) WO 2Q05 04@816 PCT/ 004 035927 N
2 Ry 2 Ry R2 R,
(A) (B) (C)
NG N
N, CN CONH,
—— H e
B — O — m
N N
(1a)
Compounds of Formula (Ia) can be prepared by reacting a cyclic ketone of Formula (A) with
15 dialkyloxalate of formula (C(O)OR jp),, wherein R,q is a C, 5 alkyl, in the presence of a base and a

polar solvent such as, but not limited to, C,.g 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 #-butoxide, and the like; alkali metal amides (i.e., alkali
20 metal-NR; wherein R,, is C, g alkyl or silyl-C, s-alkyl), for example, lithium diisopropylamide,
lithium hexamethyldisilazane, sodium hexamethyldisilazane, 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

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



20 wherein
meani ng as

each variable in Formulae (Ix), (ly), and (lz) have the sane

described herein, supra and infra. In sone enbodi nent

s, Rng A

is a 7- mneMeewdomster ocyclic ring. One enbodi nent of thepgr/es®nosssprenti on
pertains to conpounds of Fornula (1) wherein Ring Ais a 5, 6 or
heterocyclic ring. In sone enbodi nents, _is a double bond 5 and
R2 is absent. In sone enbodinents, Rng Ais a 5- rrenbered het erocyclic

SPRFKFEB 51,05 SERPSAER T ERETHLD L B ot 1ot o

7- menber ed

ring. This
below. 'N

Formul a (1 |®vetiadmigt@) §Me¢mmdﬂ@d@@gd@gﬁm publead Ph@p@rons oxgehfpride, and

and Zis - 0phospho$ous pen@(c@ ‘thlon9lrchlb§(eqy2thehlgeoelth&‘ népcm?n tﬁéﬁ?&%cmﬁt s, R
a' 6- nenber ed heteroc clic rlngr I n sone nmbodi ments, the 6 merrbered

het er ocycl |'E:°"?’?tf‘fé°"(e§ SRS RFEn

infra,
ng Ais

iy PMEngne tf}ﬂ,hﬁgtog]ve pitrile (Ehé‘“?‘ier@ itarbon is

repl aced byreard oxlygendad.oN;) ortafi¢squieithpat®g Rbdunt &dte IRtadsRpragisent ed by t he

fol |l ow ng
XX NNRI
(l'id) have

tlr: %Etmﬂ I?ieazl§l 3‘? )(8?5gNg a\?\ﬁg%e hlJ\I\ol\LQVet trazoleN}' N%Tlhla l% Esome CH

ereln vari
inyiaaces aﬁ@ berbaanficigtodrs ludebenmistieciofhdevh avid, BuppapladCli, Aifra.

P-7B H ~B

rmulae (11c) and

In sone

enbodi ment Sand Bk Nk, iha bifitaile sHIVERIGLE DMIChehOM¥Cl i C ring. One enbodi nent of

t he present

di scl osed her ei " {fi ?d e Capb e t°P‘§p"6e;ff"i“6‘?‘l‘&‘|sP

i nveption pertains cgo conpounds o{lF For mul a and

oETtiR ) WFM 5 N8

subgener a

substitt uent sxyseliesRipglB isfariorazblbauti e Oinprnedintss deiviedfjordthe figingigebhol dfydr oxy, Cl4

Fobly 6ol QLG nenEAfR0, 01 KeNYT " C24 alkynyl, C14

hal oal kyl ,
al kyl t hi o,
15
20
25

oxy n sone enbodl ments, Ring Ais
Scheme I
=—H CO2R1s5
—— s 4
O-PG 0-PG
(K) (L)
. |
N; °N
N‘H COZR15 :_002R15
— .‘—— e
- P N
\EI/O ~— \B/O N CHO
Rs Ry R, R4 Ro Ry
(Ic) (N) (M)

Compounds of Formula (I¢) can be prepared by protecting an alkyny! alcohol of Formula (J)
with a suitable protecting group, for example, THP, TBDMS, and the like to give alkyny! (K).
Alkynyl (K) is converted to an alkynyl ester of Formula (L, wherein R,s is C, g alkyl) by
treatment with a strong base followed by reacting with a C, 5 alkyl chloroformate. A suitable
strong base is an alky! lithium, for example but not limited to, n-buty! lithium, ¢-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,]-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



optionally substituted with substituents selected fromthe group consisting
of hal ogen, Cl4 hal oal kyl, and Cl14 alkyl. In sonme enbodinents, Ring Ais
optional | waawsvi4suted with F. In sonme enbodi nents, R marAuswoapsnonal |y
substituted with | to 4 substituents.,.ln sone enmbodi ments, Ring Ais
optional Iy substituted with | to 3 suzbstltuents In sone enbodi ments, 25
Ring Ais optionally substituted with | to 2 substituents. In sone
enbodi nent s, |y substituted with I jtuent. In sone
enbodi ment s°"ﬁ°'ﬁ%k%esie%(Nﬁ§F°x%§Z¥% %meéanve%mzewmwf@%% 182004/ 035927
21 CHEM STR‘nibs@-Tnalrj-EmBRESENEs debdviENEbERin Keydtibh®Aénse 1qfe., CongpnpHaldg —of  For nul a
(1) I'n one W man&_g g, present invention is a synthetic process for
the preparation” 25t “hot el ?razol es of Formula (1). The conpounds of the
present inventi ©neoeimditet aebudisddyto pempatraoh cobpoass of Fdinmgp (Dotilizs s novel
process utnh&%&ageﬁmya@enu&méd 91fRe§ctt1@r{§chﬂﬂ s BLEN @log. that are commercially
avai l abl e or readi prepar ed g tic regines which would be famli ar
to one skilled in the art. In the FhemsdHr at ed synt heses outlined bel ow,
unl ess stated oth I‘WI se, the | abel ed su&?é tuents have the g gg'

scri bed

i denti fications aSO%8t out in th ns of the c
above for /ffu a (I)BnBI(Nag*ﬂe d\ hat cait/MPHised pr\ppare conpounds

of the inventiwt\Wwher 6T X TS NH (i"ne, RiMigNGDH S a pyrazme) utilizes
i nt er medi ates derived frﬁﬁfthe cyglid ketone of Fornul as illustrated
in Reaction Sc | bel ow. Sch C02Rla H A- 0 BNHO
O N R2R1R2&§ R2 RL (A) (B) NO%A_'NNCNCO\IH A%ﬁ) INH R2
RL R RL R RL (ta) (E) (D)
o}
N-hydroxysuccimide C 0 NH4OH NH
EDC, DCM N,N Dioxane N’N
]
Bn(AD) Bn(AE)
CN
cyanuric @ BH3-THF
——na ﬁ
chloride Y2 H,0,/NaOH
I
Bn
10 (AF) (AG ) (AG”)

Compounds of the structure (AJ) (wherein R is C, 4 alkyl, C,, alkenyl, and C,.,

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-benzyl pyrazole

15 (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 |,4-dioxane, The amide (AE) can be reacted with a

20 dehydrating reagent such as cyanuric chloride, trifluro acetic anhydride, thionyl 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



Compounds of Fornula (la) can be prepared by reacting a cyclic ketone of
Formula (A) with 15 di al kyl oxalate of formula (C(O OR, 0)2i wherein Rois a
C, . B al kyWo 2005044810r esence of a base and a pol ar sol vardr/sseod/msg27but not
limted to, Cl.8 al kanol, nethanol, etpanol, butanol, pentanol, hexanol,
2- met hoxyet hanol , isopropanol, THF, DVF and the |like to give ketoester of
Formula (B). Suitable bases include al kali netal al koxi des, for exanple,
sodi um net hagh ure%mbwmb Qkiaich dn sium

t - but oxi de, 48 Q&e&é ; yaI kal i ﬁ%%&%&%%tﬂﬁés&%%gﬁ&go met al - NR11
wherein R i8°€1" %toﬁl"ﬁfll' 1 gpxtgp ?f;?fw*é‘s B} RYA§) afddAGEXanpl e, 1ithium

ﬂl i sopr ﬁp?/ljam de Unhtmgd%umcb‘rexarml&iyicmoswcaaamﬂnety&%lhéﬂwan beI priparectl)

exarmet hyl di anet aza i.ke bases.

Ket oest er (B?iell"gze?%gvgse egi?% }H’Wn relgeflg‘r%l’ggyhe ﬁ/e?s"ﬁlﬁgiaé’l:@%ﬁ &S unpr ot ect ed
hydr azPne W’%@dﬁ"@éﬁsmmﬁéﬁ@ﬂWWFma\bP@ be otilitied §tavting it algbhe(AGYD.azol e ester of
Formula (C). Optionally, the pyrazole can be protected, for exanple, with
a benzyl group and the |ike. The gster f\ﬁ converted 25 to am de of Formul a
(D) using net hods known to one of SS¥M4IY n the art, for exanple, treating
WO 2005/ 044 1 USZ04/ 035927 22 with ammopia in a polar solvent at

tenperature 7 t enpesHRiDMFe to”@%g poi n&a,@f zhdie sol vent.
Amide (D) is re tth'E'I'ry-dTatlng h—a-s-pﬁ)eﬁphorous

oxychl ori de, phospl;lor ous péwroxi de, thionytnchl ori dePA/agu:igohce i ke, either
neat or in the presance of a nonprotic solvent, such as acetonitrile, DV,

and the like, to gl nitrile (E). Nitrile ( isSreacted wth an azide
(i.e., NO or a2|de(e u)val ent, such as, sodi diMhzi de, pot assi um azi de,
trimethylsilyl a2|de(|. z'f\g—B)SiNB), and the like to gyve tetrazole of

Formula (la). In sonme |ns ances it can be beneficial ta’itel ude the

presence of a Lewk , orN%xM& ZnBr 2 the like, in a
s,\ DVF a oRe

sui tabl e sol vent, su that can be used to
prepare corrpounds of FoO Na (1) whepein X is ari /1 oxygen (i.e., Ring
Bis a isoxazole) utilizas internedi a% es derived fromn’he al kynyl al cohol
of Formula (J) as i IlustPated in Reaction Scheme |1 tﬂanA Scherre Il H=H
= CR2R15 OH ;OPG _;OPG @& RL2 R 2R (J) (K (L) KI/RI H CO2R15
= CO2R15 eB 80 @@ou%smthgitruaaremﬂﬁ%n B‘:lprepared by treating the alcohol

10 intermediate (AG’) with an excess of alkyl halide in the presence of a base such as sodium

hydride in an aprotic solvent such as DMF. The nitrile (AH) is reacted with an azide such as
sodium azide, in the presence of a Lewis acid such as zinc bromide, to give the tetrazole of
the structure (Al). Final compounds can be prepared by removal of the benzyl protecting
group under oxidative conditions in a solvent like DMSO using a base such as potassium t-
15 butoxide and oxygen gas.
One method that can be used to prepare certain compounds of Formula (I) utilizes
intermediate (AS) as illustrated in Reaction Scheme V below:

Scheme V
0O 0

LDA, THF, -78 °C o BANHNH,.HCI
J: g 0 EtOH/HOAG, reflux

EtO >< )j\n/o EtO o)
(o]
(AL) © I X (AM) /\




(le) (NN (M Conpounds of Forrmula (Ic) can be prepared by protecting an

al kynyl al cohol of Formula (J) wth a suitable protecting group, for
exanpl e, W@2003B@BES, and the like to give al kynyl (K). IFcrdeuyewdssdi) is
converted to an al kynyl ester of Formy a (L, wherein R15 is Cl1.8 al kyl) by
treatment with a strong base foll owed by reacting with a Cl1.8 al kyl
chloroformate. A suitable strong base is an alkyl lithium for exanple but
not limted to, n-buty ithium t-butyl lithiumand the |ike.
Internediate (L) isOStg%zequently deprot ect ed u5| ng nmet hods known to those
of skill inoyt or exanple, the THP gr% up can typically be renoved
vi a treat nent 1 SVGL QYR sGimide/pi cal |y be
renoved via tre gt V\nth“a—l—et‘r'a‘%llky H—uﬁrrﬂe——'ﬁﬁre'resultlng
al cohol is oxidized to al dehyde (M u5| ng ny"‘varl et yEOC, bémhods, for
exanpl e, Desg~Nartin periodinane (i.e.,

1,1,1-tri acd y- 1, @Ndi hydr o- 1, 2- benzi odoonn 3AQH) - one), Swern Oxidation,
Corey oxidativh with NCS or any other suitable nethod as described by

Hudl i cky, M in Oxi da&gf%z in Organic Chenistryg ACS Mnograph 186 (1990).

Al dehyde (M 25 isdgre W th hydroxylyam ‘ presence of a base,
Base Y9 gi VaI\E@H2005/ 04451 PCT/ USRRA4i0R&R27 23
i soxazol e (N). Isoxazote=(N) camRe_ sonverted—to ctompounds of

Fornul a (1c) NSUbSt anti al | §ioPeni | ar rranné'r as descri BMf above in
Reaction Scheme 1) 3,) -CO, - C1-8-al kyl -~ Bo H -a -CeN -
-tetrazole). One %t h6 that can be used to prepare certain corrpounds of

For mul a (I)o t | zesCN5 iy eﬁ'ﬁ?db b Qfoas | lustwated in Reaction
Schenes |11 v bel o N BnBr, NaCH ;-' N
THE/ MoOH QTN E. N AA) (AB) (AC) NNO N- hydr oxysucci mi de60

NH40H NH2 O EDC, ,DCMV\N Di xa e N N Bn (AD) BnN(AE) CN HO CN CN cyanuric

fol | owed by?

QNN 1. BHA-THF + BN chlori H%OZ/ NaOH N HOBN Bn Bn Bn
(AR) (AS)
5 Compounds of the structure (AV) can be prepared from 3-ethoxy-cyclopentenone by

treatment with dialkyloxalate such as di-tert-butyl oxalate or diethyloxalate in the presence of
a non-nucleophilic base such as LDA or LHMDS in a solvent such as THF to give the keto-
ester (AM). The keto ester (AM) is reacted with benzyl hydrazine under reflux in a polar
solvent, such as ethanol or methanol containing glacial acetic acid to give the pyrazole (AN).

10 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.

15 Utilizing compound (AS), a variety of substituents (wherein R’is C,_4 alkyl, C,.4

alkenyl, and C,., alkynyl) can be introduced at C-5 as shown in Reaction Scheme V1.

Scheme VI
o oy BusSHR! LiCl o oN
Q (Ph3)4Pd, THF Q NaN3, ZnBr,
N or N iPA/H,0, 90 °C
N R'B(OH)s, K3POs4, \

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



10 (AF) (AG) (AG') Compounds of the structure (AJ) (wherein Ris Cdr{

al kyl, C2-4 al kenyl, and C2.4 al kynyl) can be prepared by treating the
unsat ur at e pys/eaeiee (AA) with benzyl bromde in a suiteghies200logsnt | i ke
THF in the presence of NaOH as the basg to give the N-benzyl pyrazole 15
(AB). The pyrazole (AB) can be saponified using nethods known to one of
skill in the art, for exanple, treating with aqueous sodi um hydroxide in a
solvent m xture such as THF/ MeOH. The acid (AC) i,s coupled with N hydroxy
succi ni m de using a,\pﬁqgl i ng reagent such as >NThe ester (AD) is

converted to the am \le bntrated NHACOH sol ution
in a solverit 3 \ can be reacted with a 20
dehydrating r #nt\ such &s—ey-&ﬁu-F-i—frchl o] , r\;rl fluro acetic anhydride,

t hi onyl chloride g | | i keHCODHWheHpt esence Ofi“ a non protic solvent such as
DMF to give the ni r|Ie (AF). The nitrile (AF) is treated with an excess
of borane-THF sol ution in a solvent like THF at | ow WD 2005/ 044816

PCT/ US2004/ 035927 (ABX tenperature, foll owed by &¥dation with hydrogen
peroxide in the presence of sodium hydroxide to give a 1:1 m xture of

al cohol s shown el ther al.coho G) or

al cohol (AG') aq\'?/eatrﬁ\e {‘/A‘Sg?anb eacrtsdwc‘tall{;ils agles 5 c?ge"tﬂtheé’rerseélget(a(ﬁt azlve

synt hesi s |bsse§mbmhthlnm@amelam@@WmechlmeumlsngahaiytnmmhméP@aélum @ is 5

under gt ood it hakiife Sivet bk as?’M-ni J}@Jnaeqe smﬁm@ve%wl@e tpﬁaty&’ls%ba%%g readt’ t ing with

al cohol (AG'). Schenme |V HO CN IN . N N RBr
N N i PA/ 1- 198 2 syjtgblealkesy] tBrP"w(dﬂé;")thmmnceﬂf Wﬁsvchwq&?ﬁﬂwf\osr’hmﬂh KOBU
DVSO RO NH alcatlyst Blich B tbtikik triphknyBshosphind\palladivid §0) inGatipbld Bddentsici 4a84-St r uct ur e

(AH) can be dn xanep‘?{\e ndtrll%B(A’i‘)rxg%E\cte%gv &1 gaz%ecsf?cm\% sodium azide, in the presence of a

Lewis acid such as zinc bromide, to give the tetrazole of the structure (AU). Final compounds

10 are prepared by the removal of the benzyl protecting group that can be performed under
reductive conditions using palladium black in a polar solvent such as methanol or ethanol and
acid such as formic acid or concentrated hydrochloric acid.

Alternatively, alcohol (AG?) may be fluorinated using methods known to those
skilled in the art, such as DAST [(diethylamino)sulfur trifluoride], to provide a fluoro

15 compound which can be elaborated to its tetrazole derivative and deprotected using methods
described herein.

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

in Reaction Scheme VII below:

Scheme VII
NaHa >L TsCl

oo

EtO 0 EtOH/HOAC, reflux pyridine

CH.Cl,

20 (AM) (AW)
\Q—» 50%TFA/DCM O\Q_} N-hydroxysuccnmlde
EDC, DCM

* (AX) (AY)



10 internmediate (AG) with an excess of alkyl halide in the presence of a
base such as sodium hydride in an aprotic solvent such as DM-. The nitrile
(AH) is rsamemdonisidy an azi de such as sodi um azi de, in gdweuoesssee of a
Lew s acid such as zinc bromde, to gi%7e the tetrazole of the structure
(Al'). Final conpounds can be prepared by renoval of the benzyl protecting
group under oxidative conditions in a solvent |ike DMSO using a base such
as potassiumt- 15 butoxi de and oxygen gas. One, net hod that can be used to
prepare certain conpo f Formula (1) utiliz i nternmedi ate (AS) as
illustrated in React®on . Ng20 LDA, THF, -78 C O
BnNHNH2. HCl . @' Et O/ HOAC gef | ux >- JLoS¥anKric hlqriafy wo
2005/ 044816 PCY{/ U$2Q04/ 035927 D@éxa@e O O O ~ %I'FA/ DCM iF H
N-hydroxysucci nrde W N *'N EDC, DCM | / (AN, Bn (AQ 0 0 ONO NHZ OO0
NH40H Cyanuric chl [ﬂrll\fqg N Di oxane NON DMF Bn n) (AP) (AQ O CN LDA, THF,
-78 CTFOCN NOTs ?1~~N N N(Tf)2 Bn (AE? (AS) 5 Conpounds of the
structure ( n b&Nprepared from 3- etthpxy~cycl Opent enone by treat ment
wi th dial kyl ox e\such &BAdIHFi@BfChut yl or Mgs¥&t RYPBRaM ate in the
> N >

presence of N cl

N \"\/j\ N LiCl, toluene, 120 °C
|
Ts
(BB) = Ts

NT N(T), (BC)

/N\
N\ ‘IN
CN
NH
N T »
N THF v iPAH,0, 90 °C N
H H

Ts
(BD) (BE) (BF)

5 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

10 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 viny! 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

15 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).

20 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.,

25 Comprehensive Organic Transformations, A Guide to Functional Group Preparations, 2™



a non-nucl eophilic base such as LDA or LHVDS in a solvent such as THF to
give the keto- ester (AM. The keto ester (AM is reacted with benzyl

hydr azi ne wmd@s/osgié ux in a polar solvent, such as et hapot/uSiohesianol
contai ning glacial acetic acid to givegthe pyrazole (AN). 10 Alternatively,
the keto-ester (AM can be reacted with hydrazine, followed by al kylation
of the pyrazole with benzyl brom de using cesium carbonate as the base in

a non-proti to 18 S . razel e ester (Al an be convert ed
to the ni triCEF@Q%X%?’ PG’E?SH&QQI%S?%&F wntg’epgéeﬂégwoe?e’ 'Z‘t\g'pé'(oéfél\»s}’f’:?;f%’%sd"f or (AG).
The ket one ©@ARyciSgnthegivnpe rddgn, dabntWilsy gridrPpns, (199%.lal theee ifcAByratedshiersip t@onmi ns'
reagent in tdi@erdet panceuef. LDA in a solvent such as THE 15 Wili zing
conmpound (AS), a_.variet f stifuents (wherein Ris Cl,.4 alkyl, C2.4

al kenyl , and C2. ﬁ""é‘l"k@f’ﬁ%%&"&@% (34 f"‘ﬁf ?'86[1'%%’8“‘5?‘ cgntass, and thepgforgexistas React i on
ScheneS VI . eBofews okiaskfOmEN B BBmdn is knd€ttgod @Nx{eRhe3 hidlddeh endnkitmdNdaN3, ZnBr 2

(AT) vio 2008644505 R udl Bk hepaliy iy DM Ry £l Lok R At
R MOH N Heseer srein sysa arpjmiondetozeppgsengl indivigual (sangyrs afiféxtaresitifeteaf e (AS) can

be reacted whitds@medddkHoahbBerdls@nnane reagent in the presence of a base such

as lithiumchlorjde and a catal yst such as tetrakjs triphenyl phosphine
pal | adi um (0) 5 MR E5rLe %‘iﬁv d ot Wﬂcai\ TOERREORFTS PYJinphBethods,
Al t er m@it i velfoy exaiple, Hys¢phdatinef didS)eonain siite thereafeitk eh opridatipacavesicil,habl e al kenyl

boroni ¢ aci Gudidding MEPAERS SRGEanic c%ﬁ@gﬁgzéﬁaen@@wﬁ%%smﬁ% rg%woﬁwaat e and a

catal yst such as tetrakis triphe phi ne pa dium I'n a suitable
sol vent sucfesyyngragematgs igi 41§ apticatpure priatiqmersds baged ypop ghrpmaaiegragly ofat h an azi de
such as sodioptiRalB2tte mathiR of dal IpBSE Ber@inFicedic cde@dlnils H¥QheGreSedtivedton Zi NC
bromi de, to Cgli tl\{u% bé rhcls%lvteg ltn{oqhzelcg lo&icafantltpgc?es, %Egl: ll)'lyctlragt{ogal gr’?f\sl&lﬁzatll:cjn rc}? (l- orCl-O mpounds
15 (tartrates, mandelates, or camphorsulphonate) salts for example. The compounds of the present
invention may also be resolved by the formation of diastereomeric amides or ester by reaction of
the compounds of the present invention with an optically active activated carboxylic acid such as
that derived from (+) or () phenylalanine, (+) or (-) phenylglycine, (+) or (-) camphanic acid or
by the formation of diastereomeric carbamates by reaction of the compounds of the present
20 invention with an optically active chloroformate or the like subsequently hydrolyzed.
Additional methods for the resolution of optical isomers known to those skilled in the art
can be used and will be apparent to the average 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).
25 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 (I) are shown below in TABLE A.



10 are prepared by the renoval of the benzyl protecting group that can be
performed under reductive conditions using palladiumblack in a polar

sol vent svoh@sosmsichanol or ethanol and acid such as fopam/osmed/adsar
concentrated hydrochloric acid. Alterjpatively, alcohol (AC) may be
fluorinated using nmethods known to those skilled in the art, such as DAST
[ (diethylam no)sul fur trifluoride], to provide a fluoro 15 conpound which
can be el aborated to its tetrazol ee,g%r' vative and deprotected using mnethods
descri bed herein. One nethod that ¢ used to prepare certai n conpounds

of Fornul a_Crgd#ils il | ustrat &eictuien Reacti on [Schene Ofkhicd®kosv.  Schgme VII O O
ON2Ha _HO OTsC EtOOEOHHOAc, reflux ~N pyridine 0 X- H| CH2CI 2
20 (AM (AN ) OO0 EtO O FANDIM O OH N hyd¥-OXxlyBteni-fyids4.58&-N NON EDC,
DCMN T Ts Ts |(AX) (A 5//&44816 PATI US2b0srggagegpyrazse OO O , N
NHgOH O NH2 O OO Cyanuri cr\\lg orifdle 10 Dioxane NN DWVF N N Ts (Ts (AZ)
(BA) OCNICN LDA, THF, -78 CN\"[lfOH\/EgSn, Pd(PPh3)4 N CI NIN Li Cl, itol uene,
120 C Is | Ts(BB) N N(Tf)z
2 S N—N 3-(1H-Tetrazol-5-yl)-2,6-dihydro-
N /i ,\\N 4H-thieno[3,4-c]pyrazole
e
" H
3 0o N—N 6-Methyl-3-(1H-tetrazol-5-y1)-2,6-
/B dihydro-4H-furo[3,4-c]pyrazole
A N
\ N
NN
H
4 N—N 3+(1H-Tetrazol-5-yl)-2,4-dihydro-
N ! ,“N cyclopentapyrazole
\ N
N=N, M
H
5 N—N 3-(1H-Tetrazol-5-yl)-2,6-dihydro-
N / ,\\N cyclopentapyrazole
\ N
N—N, v
H
6 O N—N 3-(1H-Tetrazol-5-y1)-2,6-dihydro-
N i ,‘N 4H-furo[3,4-c]pyrazole
\ R N
N—
\H H
7 5-Ethyl-3-(1H-tetrazol-5-y1)-2,4,5,6-
N—N tetrahydro-cyclopentapyrazole
\
NN
)
" H
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the structure (BF) can be prepared fromthe keto ester
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(AM by re

CN Ts HH (BD) (BE) (BF) 5 A conpound of

acting

wi th hydr 30 peshgadiat e in a pol ar sol vent such as et handcioshed/isng

gl aci al

acetic
reacted wth a sufonyl
sol vent such as CH2CI 2 in the presence of a base such

chloride such gs p-t

ol uene sul fonyl chlor
as pyridine

acid to give the pyrazole (AW. The pyrazole (AW can be

de in a
to give

the N-sul fonyl ated derivative (AX). The pyrazole ester (AX) can be 10

||nrlr\v

fa¥alal |+|nnc ||c| alal

deprotecte

e actei—-¢ 3gigaiztﬂ;zych_as_IEA_Ln~CH2CI2 to
form (AY). Fempc yazel-e—act '“f%‘?\ can—be ¢ hergical Nemeni t rit @ ( BB)
using a sinilgr seque of steps described g The keto e (BB) can
be convertdad to tihe vinyl iflate (BO usin %gf $ t he
presence of| a base such as LA~ 29| vent Sud °'I°P5ﬁ°pe'ﬁ? raf‘”"iflate ( BO)
can be coupl ed wiijth tetranet in in ¢he presence of a base such|as 15
lithiumchljoride jand a cataly XNt hg§ tetriakis tri phenyl phosphilne
pal l adium (|0) inja suitable sw+mMent 'such asf THF or toluene. The p-tol uene
sul fonyl grjoup cgn be renoved by Heacting wth tetra butyl ammonijum
fluori de sgluti-ofin-a solvent such as THE tlo give the pyrazole (JBE). The
final conpqung i g prepared by reacting the n|tr|te %BE) with an agi de such
as sodi umlazide, in the hresence of a Lewis ‘g‘b GH4§§K%PWBQGYCWIde, to
give the tgtrazolje (BF). ' i ous or gahi ¢ G EUPCPRaRR B frat ilons and
protecting {groupg utilized T be perfornmed by a nunber of
procedur es ot her |t han t hosendgscribed above.| References for other
synthetic procedyres that can be ililized for the preparation of
i ntermedi atles _or | conpounds di scl osed hereinl can be found in, for |exanple,
Smith, M B.; and March, J., Advanced Oganjc Chgenmistry, 5 "' Ediition
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reference iln theijr entirety. Conpounds of Fornula (1) may have ong or nore
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i nvention ils Uihderstood\to extend to all such erasplyi-B(BF&azol-diyBSt gr eoner s
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pure enationers by known net hods,

10 for exanpl e,
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by separation of

di ast er eoN¥0 200584816 t hereof with an optically active agaiyuszoel/ossizber ati ng

the optically active am ne conpound by treatnment with a base.

Anot her

met hod for resolving racemates into the optical pure enationers is based
upon chromat ography on an opt| cally active matrix or chiral support.
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present invention with a yNactive acti vate carboxylic acid such
as that derived from (+) henyl al anine, (+) or (-) phenyliglycine,
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by reaction_of the conpounds of the present |20 invention with an joptically
active chlioroforjmate or the |ike subsequently hydrolyzed. Additi onal
met hods fof the esol tiizfi of optical isomefs3 léﬁ‘bwiy OHetrisd-SyRi I ed in the
art can be used and W IN_pe apparent to the aver a4&SWBHREP skillled in the
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Wlen in "Enantipners, Race y Resolutions", John Wley and Sons,
New York (|1981).125 It is un tNat the chem stry described herein is
representative and is not intgngded Yo be limting in any manner.
Represent:!:i ve exanpl es of conpoynd ®f Formila (1) are shown bel ow i n TABLE
A. WD 2005/ 044816 PCT/ US2004/ 035927 29 TABLE A Cm d# Structure Chem cal
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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
5 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.

10 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.

15 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

20 methods of method of modulating a RUP25 receptor for the treatment of a metabolic-related
disorder in an individual in need of such modulation comprising cor{facting the receptor with a
therapeutically-effective amount of a compound of Formula (I). In some embodiments,
compounds of the invention increase activity of the RUP2S receptor. In further embodiments,
compounds of the invention are agonists of the RUP25 receptor. The term “agonist”, as used

25 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

30 therapeutically-effective amount of a compound of Formula (1).
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ctof the present invention pertains to methods of raising
individual comprising administering to said individual a therapeutically-effective amount of a
compound of Formula (1).

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

atherosclerosis.
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(), as described herein, for the manufacture of a medicament for use in raising HDL in an
individual.

Some embodiments of 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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sonme enbodi newkkten or a pharmaceutically acceptable salt, hydrate or solvate thereof together with one or
more pharmaceutically acceptable carriers therefor. The carrier(s) must be "acceptable" in the
sense of being compatible with the other ingredients of the formulation and not overly deleterious
to the recipient thereof.

20 Pharmaceutical formulations include those suitable for oral, rectal, nasal, topical
(including buccal and sub-lingual), vaginal or parenteral (including intramuscular, sub-cutaneous
and intravenous) administration or in a form suitable for administration by inhalation, insufflation
or by a transdermal patch. Transdermal patches dispense a drug at a controlled rate by presenting
the drug for absorption in an efficient manner with a minimum of degradation of the drug.

25 Typically, transdermal patches comprise an impermeable backing layer, a single pressure
sensitive adhesive and a removable protective layer with a release liner. One of ordinary skill in
the art will understand and appreciate the techniques appropriate for manufacturing a desired
efficacious transdermal patch based upon the needs of the artisan.

The compounds of the invention, together with a conventional adjuvant, carrier, or

30 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

35 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
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the present invention pertains to uses o%%{pie conmpounds of Fornmula (1), as
descri bed Héees thbe tregied, pihde sepgitipnaEthepagens on ke mw&waﬂw@ &1on WELhF A t he

treat ment ofcut@or chronic disease state is treated is conducted or on whether further active compounds are
administered in addition to the compounds of the present invention. Representative doses of the
25 present invention include, but not limited to, about 0.001 mg to about 5000 mg, about 0.001 to
about 2500 mg, about 0.001 to about 1000 mg, 0.001 to about 500 mg, 0.001 mg to about 250
mg, about 0.001 mg to 100 mg, about 0.001 mg to about 50 mg, and about 0.001 mg to about 25
mg. Multiple doses can be administered during the day, especially when relatively large amounts
are deemed to be needed, for example 2, 3 or 4, doses. Depending on the individual and as
30 deemed appropriate from the patient’s physician or care-giver it may be necessary to deviate
upward or downward from the doses described herein.
The amount of active ingredient, or an active salt or derivative thereof, required for use
in treatment will vary not only with the particular salt selected but also with the route of
‘administration, the nature of the condition being treated and the age and condition of the patient
35 and will ultimately be at the discretion of the attendant physician or clinician. [n general, one
skilled in the art understands how to extrapolate in vivo data obtained in a model system to

another, for example, an animal model to a human. Typically, animal models include, but are not
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25 The compounds of the present invention can be administrated in a wide variety of oral
and parenteral dosage forms. It will be obvious to those skilled in the art that the following
dosage forms may comprise, as the active component, either a compound of the invention or a
pharmaceutically acceptable salt of a compound of the invention.
For preparing pharmaceutical compositions from the compounds of the present
30 invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and dispersible
granules. A solid carrier can be one or more substances which may also act as diluents,
flavouring agents, solubilizers, lubricants, suspending agents, binders, preservatives, tablet
disintegrating agents, or an encapsulating material.
35 In powders, the carrier is a finely divided solid which is in a mixture with the finely

divided active component.
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parenterally acceptable diluent or solvent, for example, as a solution in [,3-butanediol. Among
the acceptable vehicles and solvents that can be employed are water, Ringer's solution, and
isotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as
30 a solvent or suspending medium. For this purpose any bland fixed oil can be employed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in the
preparation of injectables. _
The compounds according to the present invention may thus be formulated for parenteral
administration (e.g. by injection, for example bolus injection or continuous infusion) and can be
35 presented in unit dose form in‘ampoules, pre-filled syringes, small volume infusion or in multi-
dose containers with an added preservative. The compositions may take such forms as

suspensions, solutions, or emulsions in oily or aqueous vehicles, and may contain formulatory
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the nature and severi 3/ L
for example with a dropper, pipette or spray. The formulations can be provided in single or

multi-dose form. In the latter case of a dropper or pipette, this can be achieved by the patient
administering an appropriate, predetermined volume of the solution or suspension. In the case of

30 a spray, this can be achieved for example by means of a metering atomizing spray pump.

Administration to the respiratory tract may also be achieved by means of an aerosol

formulation in which the active ingredient is provided in a pressurized pack with a suitable
propellant. If the compounds of the Formula (I) or pharmaceutical compositions comprising
them are administered as aerosols, for example as nasal aerosols or by inhalation, this can be

35 carried out, for example, using a spray, a nebulizer, a pump nebulizer, an inhalation apparatus, a
metered inhaler or a dry powder inhaler. Pharmaceutical forms for administration of the

compounds of the Formula (1) as an aerosol can be prepared by processes well-known to the
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Compounds of the present invention can be converted to “pro-drugs.” The term “pro-
drugs” refers to compounds that have been modified with specific chemical groups known in the
30 art and when administered into an individual these groups undergo biotransformation to give the
parent compound. Pro-drugs can thus be viewed as compounds of the invention containing one
or more specialized non-toxic protective groups used in a transient manner to alter or to eliminate
a property of the compound. In general, the “pro-drug” approach is utilized to facilitate oral
absorption. A thorough discussion is provided in T. Higuchi and V. Stella, "Pro-drugs as Novel
35 Delivery Systems,” Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in
Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and Pergamon Press,

1987, both of which are hereby incorporated by reference in their entirety.
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t hen pour edrdoQn 3OME PloBHs GirfRCCompany, Cincinnati, OH), human agouti-related
proteins (AGRP), ghrelin receptor antagonists, histamine 3 receptor antagonists or reverse
agonists, neuromedin U receptor agonists, noradrenergic anorectic agents (for example,
phentermine, mazindol and the like) and appetite suppressants (for example, bupropion).

Other anti-obesity agents, including the agents set forth infra, are well known, or will be

30 readily apparent in light of the instant disclosure, to one of ordinary skill in the art,

In some embodiments, the anti-obesity agents are selected from the group consisting of
orlistat, sibutramine, bromocriptine, ephedrine, leptin, and pseudoephedrine. In a further
embodiment, compéunds of the present invention and combination therapies are administered in
conjunction with exercise and/or a sensible diet.

35 It is understood that the scope of combination-therapy of the compounds of the present

invention with other anti-obesity agents, anorectic agents, appetite suppressant and related agents
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25 such treatment a therapeutically effect amount or dose of a compound of the present invention in
combination with at least one pharmaceutical agent selected from the group consisting of:
sulfonylureas, meglitinides, biguanides, a-glucosidase inhibitors, peroxisome proliferators-
activated receptor-y (i.e., PPAR-y) agonists, insulin, insulin analogues, HMG-CoA reductase
inhibitors, cholesterol-lowering drugs (for example, fibrates that include: fenofibrate, bezafibrate,

30 gemfibrozil, clofibrate and the like; bile acid sequestrants which include: cholestyramine,
colestipol and the like; and niacin), antiplatelet agents (for example, aspirin and adenosine
diphosphate receptor antagonists that include: clopidogrel, ticlopidine and the like), angiotensin-
converting enzyme inhibitors, angiotensin Il receptor antagonists and adiponectin. In some
embodiments, the pharmaceutical composition further comprises one or more agents selected

35 from the group consisting of a-glucosidase inhibitor, aldose reductase inhibitor, biguanide,
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Suitable pharmaceutical agents that can be used in conjunction with compounds of the
present invention include the biguanides. The biguanides represent a class of drugs that stimulate
30 anaerobic glycolysis, increase the sensitivity to insulin in the peripheral tissues, inhibit glucose
absorption from the intestine, suppress of hepatic gluconeogenesis, and inhibit fatty acid
oxidation. Examples of biguanides include phenformin, metformin, buformin, and biguanides
known in the art.
Suitable pharmaceutical agents that can be used in conjunction with compounds of the
35 present invention include the a-glucosidase inhibitors. The a-glucosidase inhibitors

competitively inhibit digestive enzymes such as a-amylase, maltase, a-dextrinase, sucrase, etc.
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25 present invention include the angiotensin converting enzyme (ACE) inhibitors. The angiotensin

converting enzyme inhibitors belong to the class of drugs that partially lower blood glucose
levels as well as lowering blood pressure by inhibiting angiotensin converting enzymes.
Examples of the angiotensin converting enzyme inhibitors include captopril, enalapril, alacepril,
delapril; ramipril, lisinopril, imidapril, benazepril, ceronapril, cilazapril, enalaprilat, fosinopril,

30 moveltopril, perindopril, quinapril, spirapril, temocapril, trandolapril, and angiotensin converting
enzyme inhibitors known in the art.

Suitable pharmaceutical agents that can be used in conjunction with compounds of the
present invention include the angiotensin 1l receptor antagonists. Angiotensin Il receptor
antagonists target the angiotensin 11 receptor subtype 1 (i.e., AT1) and demonstrate a beneficial

35 effect on hypertension. Examples of angiotensin Il receptor antagonists include losartan (and the

potassium salt form), and angiotensin Il receptor antagonists known in the art.
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one or
dnluent etc., as described herein, and administering the mixture or mixtures either orally or non-

orally as a pharmaceutical composition. When a compound or a mixture of compounds of
Formula (I) are administered as a combination therapy with another active compound the
30 therapeutic agents can be formulated as a separate pharmaceutical compositions given at the

same time or at different times, or the therapeutic agents can be given as a singie composition.

Labeled Compounds and Assay Methods
Another object of the present invention relates to radio-labeled compounds of Formula
35 (1) that are useful not only in radio-imaging but also in assays, both in vitro and in vivo, for

localizing and quantitating RUP25 in tissue samples, including human, and for identifying
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enbodi nent s osition turther conprises one or nore
agents sel e€teen: Other synthetlc methods that are useful are discussed infra. Moreover it should be

understood that all of the atoms represented in the compounds of the invention can be either the
most commonly occurring isotope of such atoms or the more scarce radio-isotope or nonradio-
30 active isotope.

Synthetic methods for incorporating radio-isotopes into orgénic compounds are
applicable to compounds of the invention and are well known in the art. These synthetic
methods, for example, incorporating activity levels of tritium into target molecules, and are as
follows:

35 A. Catalytic Reduction with Tritium Gas - This procedure normally yields high specific

activity products and requires halogenated or unsaturated precursors.



fromthe group consisting of, for exanple, a-glucosidase inhibitor, aldose
reductase inhibitor, biguanide, HMZ CoA reductase inhibitor, squal ene
synt hesi swiofookod4ers, fi brate, LDL catabolism enhancer, pnarQb@nssay
converting enzyne inhibitor, insulin secretion enhancer and

t hi azol i di nedi one. 10 Suitable pharmaceutical agents that can be used in
conj unction V\,i th conpounds of the present invention include a-glucosidase

i nhi bitors. osi dase bel ong to the class of drugs which
conpetitively ?ﬁhﬁﬁ‘?nom"ﬂb%’pi”\? © ﬁ%‘i‘f’r"e[s]{ ng‘ﬁp‘3‘§d‘5€’ B RIPPAREPe R hse, a

dext r i nase,reqsins p@eesers ednainingmedudide ﬂnamcrrae@eupamdq Bhaldehpdeb, ketorag, @stbienie. The
rever si bl eegt%plalky #4120 by a- glucosidase inhibitors retard, dimnish or

ot herwi se redudce bl ood glucose levels b del aying the 15 digestion of
starch and sugaFs Redsgiep Withhithgeriminiry Hydida | skhisgrocedugofierpmpdieis® i nhi bit or s

i ncl ugle aC&hm&]QoreNal(sgecﬁ'rcthlh’lﬁ@r {X4No @m%h&&%mhmmmkmamnc namne;
vogl i bose), cosi dase |nh bitors known in the art.

Sui t abl e pﬁéﬂ”ﬁ%&@ﬁ? ?1‘2:65’?66 Ejeécﬁ]fsgla‘ft‘ﬁﬁ? L deli%d in conjunction with
conmpounds of t h®. Tytves@Exfonwelrbiliog- Thisgraselbrednrb i @ rytosingasursorhe

sul fonyl ur %@rﬁan(n%‘%ch@r( @abfy %%%S%Mﬂ%tﬁﬂg% PP r@se ?0@&%9& Eka@&spf insulin from

pancreatic R cel transmttln%}é insulin secretion via SU
receptors in th& NaYqhylsiepssinnMethyl ﬁ’ﬁ%l"bs“&ﬂ”%%‘é’%&ﬂ!awp@b’@d% i ncl ude

gl ybuoi de, bplgelparaﬁzned@l orNgﬁdtmﬂm)rprodmaﬂdeaaamﬁro;suiewawoamas,g}known in theh
art. Suitabl e uf at ca unction wt
conpounds oPecifEa& game% f)&%ﬁ\;gnt fscr)nr?thf)ﬁsl ’P’?Pafépa%'% Sf?fe ﬁerts‘feﬁ‘ﬁ%lae Wrhe

megl i tini dewchas for yemploptouEei98 Clemdlvat i ves 25 represent a novel class of

insulin secret aQQHHﬁcSmetﬁBB@éﬁnc%%H&x% ab PR lelsRPSY ﬂ{o%&k Abled¥PREGyCcem a  and
show conparabl e efficacy to sulfonylureas in reducing HbAlc. Exanples of

nmeglitinides i ﬁcl%‘&i’é“e)‘eéﬁgd'f‘? ’ﬁ?cﬂ‘?-f‘s ﬁBEf Bgtefys terasformeanGOh @he iyl t i ni des known
in the art anﬁwhrﬁcadﬂweorphasramamuiat@t&hu@@ﬁﬁtﬁalttﬁatubmnmao 3 @6elédn conj uncti on

Wi th COITpOUI’ldSounJ usmﬁ ﬁa'zsprAergg'QsEx}ted(ri)yo%thul o rlepo(n;t PZ1ht %e lé'(é&(')r e?ssl The
bi guani des Tepresen % {eC anaerobi c
gl ycol ysi s,/ Orecereasi®0% b o8ei8i tivity to i nsul | nin the peri pheral tissues,

i nhibit glucose Bab%w'prom&hoﬁ sfq,mnuae ﬂn_@sr@&adrmowssfyrnw.ﬁ&ﬁmﬁa‘wnf&epw C
gl uconeogenesi s, and inhib at%¥ acid _oxi ion S of _ bi guani des

i ncl ude phéfft ?ﬁOﬁ't'O'}Pét‘P*lﬁP%?SrfeP"B By (CAlier: T&nﬂdmﬁ%?fﬁ‘ﬂéé‘mﬂfﬁ in the art.
Sui t abl e pharopeeul%ad2, 2eeslcs. t hat can be used in conjunction wth

compounds of the, AT aRiEs0l o MBI, LAPHUR: e LGRSl doe

i nhi bitors. The a-glucosi etl trvel brt digestive
enzymes sucker arcess dhy/firsisten is thabenyesdon %md@xltqr hmyl bramide tasm etc. WO

2005/ 04451 EcoRbi20M AR R i Yol g R 0365258 Aok [ SPBlPhPi 1 eSLi e,
The reversibl e inhibjtion ucosi dase i n 0 et di m ni sh or
ot herwi se r&HtRE BIPBLY hgffﬂ%xjg% "‘g'e\?é}}e?effﬁ?c"c?é V‘}kﬁ% 'F’[ﬁ‘% 4 ?ﬁ‘t"ﬁlﬁ‘ﬂ of starch
and 2sugar de.g. ECHHBhSECIDD;]. oA ghreenai tasdrel wabitefyirtediryBak, rM:JDJ@ha caoakose,
N- (1, 3- di hy:dy OXNe1e8 Compd Radiopharm. 2001, 44, $280-8282.
A radio-labeled RUP25 compound of Formula (I) can be used in a screening assay to
identify/evaluate compounds. In general terms, a newly synthesized or identified compound (i.e.,
test compound) can be evaluated for its ability to reduce binding of the “radio-labeled compound
30 of Formula (I)” to the RUP25 receptor. Accordingly, the ability of a test compound to' compete
with the “radio-labeled compound of Formula (I)” for the binding to the RUP25 receptor directly
correlates to its binding affinity.
The labeled compounds of the present invention bind to the RUP25 receptor. In one
embodiment the labeled compound has an 1Cs, less than about 500 pM, in another embodiment
35 the labeled compound has an 1Cs less than about 100 uM, in yet another embodiment the labeled

compound has an ICsg less than about 10 pM, in yet another embodiment the labeled compound



propyl)valiol am ne (generic nane; voglibose), mglitol, and a-glucosidase
inhibitors known in 5 the art. Suitable pharmaceutical agents that can be
used in cW(s044815 Wi t h conpounds of the present invemtdous2ooumizsee t he
peroxi some proliferators-activated regeptor-y (i.e., PPAR-y) agonists. The
per oxi some proliferators-activated receptor-y agonists represent a class of
compounds that activates the nuclear receptor PPARy and therefore regulate

t he transcr,i n of 1 i n- onS|ve enes | ed.in the control of
gl ucose pr d’ﬁ%&l 5&%““%“?011‘?%‘96& a'?fd'&i“ 'ft ?°Q'§fel"g’ﬂ§me"ﬁ\88%?°§6d "ﬁ'bit(f‘igasé'i' ass al so
facilitate ICJaessrtl&gulboata amM.of fatty acid netabolism Exanples of PPARy
agoni sts ingl ude rasiglitazo one, tesa taza glitazone,
GV 409544, G e B ieire s oty R TR kAR kbR R Mo BRIOT |

phar rraceutitmﬂ,mag@n,tasevn'elwaltfthésdhcltﬁereused in conjunction with conpounds of the

15 present i nvenkiyie rddsdhHELHE B&s bIVEeabys B AL kMG vbdtb REd RER. The HMG CoA
reductase inhibjtors are agents also referred to as Statin conpounds that

bel ong to @Ry parispiarumpeyghtimep o iR3ny BIrisylar sEpHsTesfdditional phisslsl s by
i nhi bi ti ng ahydngex yindtohyt Feglute$ @flthid invEmidn (vHMeeotd Apates chxbdsaskiled in kil COA

reduct ase I on el;lgmga%\glg?_flfi r}zé%h@g )%Hélgsq%eﬁége Bvﬁn@ﬂ%? I%Fex?{eg) {0 bp 1195% tR/E Kh%%&)t The

statins |ower —serum e actirvity of LDL
recept ors drendedtebylaningnsi bl e for 20 clearing LDL from t he bl ood. Sone
repreggentative exanples the statin conmpounds include rosuvastatin,
pravastatin and its sodiumsalt, simvastatin, |ovastatin, atorvastatin,
fluvastatin, cerivastatin, pi tava@f‘ﬂ‘f‘ﬂ‘ﬁs BMS s "superstatin", and HMG CoA
reductase i nhi biThofbBovnydxmmples atelp@vidairftr.illSuititaidtpesephrd noracokansofil  agent s t hat

can be Useq rd.t@txoﬁo&etU?SFdanrg st Nﬂmeﬁx‘?%ﬁ&%‘l&e fd&éﬁ%qunﬁ@B&Esﬁﬁ%htmekh%’ ention

i nclude the angiotensin converting enzy tors. The angiotensin
converting bé??i?’h@“i"?ﬂ?ﬁ‘lﬁ? *tefﬂ"*sa‘bﬁlwb‘ﬁ'gfo't"ﬁ’aﬂﬁéfhﬂf@% inygntiely ugs t hat partially

| owerysbl ood gl ucose levels as well as | owering bl ood pressure by

i nhi biting %gﬂ ',%éenSi n converting enzynmes. Exanples of the angiotensin
converting i nhi bitors include captopril, enalapril, alacepril,

del april; rRoneprDIABEFESSMio@psi |, imdapril, benazepril, ceronapril,

ci lazapril, enalR%@eq,L@dgnsthpp%'z@fa Lssocégdmy&le%-@md'x iRESRLRRE |

qUI naprll SpIrapri t enpca , trandol aprii ang iotensin convertlng
enzyme |nh|bsmd<sveé°pfd1&wtlp piode éuchﬁ%db/dSﬁldt"B/B‘P heeﬁ}\@ﬁtﬁﬁé%%aﬁldeﬁlmag@nt s that can
be usmpd in HOH)AINGIkeaRatiMaldbeUIRVPANS: uiderstahi@ing tw;ﬁﬁmpmdl@yemsba@a i ncl ude the

t t t t
o oo by BB BRI ey P BCTTR Bl SSRRL jont agom st
benefi ci al %&yeﬂﬁsel@b(l@%m@'péﬂt @WﬁlpmzygoEmanplse@7ﬁ/l@hgb/¢n®cpsiewbb¢d recept or

ant agoni st s, 'Jmloml?oola%ﬁa’ré&&e( ﬂgtlJcQﬁc h?&h%lﬁx'emlﬂa%hshhrf rENi sEE)m ) &pd
angi ot ensin 11 recept or antagoni s known in the art. WD 2005/ 044816

PCT/ US2004/'0%8470) 83367(26%?"’“"6%%5%)‘%@5 ﬁ*?)‘Fa“GFFE“OHPOgH‘ﬁ?“@C dr "hf ﬂ%d di seases
ci t edbsher ei modelN@ictiptegréskigeldieelfins@Mepeia with age, a feature commonly observed in late

stages of human type 2 diabetes when sugar levels are insufficiently controlled. Since this model
resembles that of human type 2 diabetes, the compounds of the present invention are tested for
activities including, but not limited to, lowering of plasma glucose and triglycerides. Zucker
(fa/fa) rats are severely obese, hyperinsulinemic, and insulin resistant {Coleman, Diabetes (1982)

30 31:1; E Shafrir in Diabetes Mellitus, H Rifkin and D Porte, Jr, Eds [Elsevier Science Publishing
Co, New York, ed. 4, (1990), pp. 299-340]}, and the fa/fa mutation may be the rat equivalent of
the murine db mutation [Friedman et al, Cell (1992) 69:217-220; Truett et al, Proc Natl Acad Sci
USA (1991) 88:7806). Tubby (tub/tub) mice are characterized by obesity, moderate insulin
resistance and hyperinsulinemia without significant hyperglycemia [Coleman et al, Heredity

35 (1990) 81:424].



more pharmaceutical agents known in the art that belong to the classes of
drugs referred to, but not limted to, the follow ng: anylin agonists (for
exanpl e, proarobs/oM4stie) , i nsulin secretagogues (for exanmpaayus2uddisagoni sts;
exendi n-4; insulinotropin (NN221 1); dipeptyl peptidase inhibitors 5 (for
exanpl e, NVP-DPP-728), acyl CoA chol esterol acetyltransferase inhibitors
(for exanple, Ezetimbe, efluci n1 be, and |ike compounds), chol esterol
absorption inhl tors for exa ezeE| m bed E‘ﬁ q#em de and |ike
conpounds), chol eé?"& vegHgngpeo %?FF%F‘&PSEB BEBTUACSORHT BY ‘6‘%"§°’(‘id8°r'"g exanpl e,
CP-529414, tlieTﬂ'suWrOEs,ustaﬁZEIncLHyperglmmehrmporlalIaﬁbb abovkmdammW@tmd@n)els iml cr osonal
triglyceri f i de, and
ke Sompouiiep WA HEA AR Mo B BBl oo AT, BB TG and |1 ke
conpounds) membwéméespr@eﬁwmuav,@r@rr(Of‘%Srbaseéwa?ﬁfr @amf@H P azgrgosaﬁ'ui li ke
conpoynds) gkh 151 MBS Rst8d/ B ViR Eothen Rbtbrs InBliEng, SEIMARTHRIRG oS piRd-R@Sd S | nhibitors
belong to that | ower blood chol esterol |evels by

cl ass of. drugs
i nhibiti nga@ﬁ?/ﬁf i‘@gﬁ?g‘g%‘fer‘%&ual ene. Exanpl es of the squal ene synthesis
i nhi bi tors lnNob sk : 0 g omXY) met hoxy]

phosphi nyl ] - 3- pg@&ﬂéﬁfﬁ@é@%& E}a@&%%‘r@e& 'bf(m?h? 7%%%9«5 ol&?z(x‘@hog%ﬁisfﬁ' um sal t

(BMs-188494) an ene esi s | tors known in the art.

accor dance iFY%e® ermaa@@r\%bmiawmdﬂt@w at %%%a'ﬁé%ﬁ‘?’&’(q ‘Eﬁ"d&éﬁ“cbe used by

i )o(ll ng Ej he Td‘nﬁaﬁ%@&{ddl@oﬂﬁtlha\&&ieﬁt(%m&w&t&aﬁllzﬁzmml; Piddr to t{eﬂga‘tt lbvebd Br

i ndependent ti.c ccepta carri xci pi ent,

bi nder, di Icﬁgeﬁ&ed E'%Y% g’léé"n’gé%c i 'B%ﬁn%béorp BlHicox s g antrat oy AT acfrt?f nrlflneéit ering the
m xt ure or using Our koschdatih@lucosy Mpritgr System Guifesgara | Mige that have plasiraghiewsert i cal

CONPOSi ti ONeyeNBGRecR 230 SRTRRWE LS. E%cﬁﬂeé’thUJtEroQJ co&%%%%%.&fthal:é?é nula (1)
are adm ni stered as a conbination therap anot her active conmpound the

t her apeut i it © ebihe Ben elPotiPAts el Cwaé@ﬁaﬁaghwp prbesiE eE Sy

CONPAaSi t i ONdb/dg ¥R Bre dbsed l*yﬁ'm&a—ﬂ‘ﬁ‘nohb PEnpQ finséied ﬁkin&iseﬂlmé arletiegis, to @ovidehe
therapeutic ven, as n olpoOsi ordance
With the pr egg&r{ncﬁloﬁt\}}ee lﬁ]{(ﬂﬂp { or an i nﬁlevanttc?rg%)und?t {gp rélge Eulb n eou{fy (?E pr esent
25 inventi oWo@n@arpMa#fmqu @all at lag'em thereafieriand qn#lzﬂpéfoeW@%lumsm ng the

respective (%ﬁ(teht}éﬁong%B%%Bﬁere&%gﬁaﬁreenaglrdup;(m'ﬁmﬁEor@d’ouﬂdggﬁﬁam&ﬁﬁ| y with a
pharmaceutical |y acceptable carrier, excipient, binder, diluent, etc., as

descri bed H@F"é‘i‘%“eatﬁ‘i‘?&’eétﬁﬁlﬂaﬁ?%SE‘@ISf“Hij‘“fthé m xture or mixtures either orally
or nan- orally as a pharmaceutical conposition. Wien a conpound or a

m xt ure of ﬁogp linds of Formula (1) are adm nistered as a conbi nation

t herapy wt R0t her active conpound the 30 therapeutic agents can be
formul at ed MOUSE ABEAPSLERGAAYIABEIeuUt | cal conpositions given at the sane

time or at di ff@’[d%ﬁecltnd-&ﬁ@lent Rlce éelﬂ@ratw\%@dﬂ%klﬁ‘g ROBNMdHokdth R Hleven as a
single corrp05| tion. Lape ?Qg&"a@aéSMEt hqds . Anot her obj ect of

the present eFWethBﬁP‘?d&P%ffdetgatP SF'S{B? bead b BEEA Rl 2 35 (1)
t hat &re ussiwable nivaél f@ﬁsbr;emicmesrnaﬂme iMemsgdang etulit) Bl Glemi(200298igye8d both in vitro

el udi ng. noR kiR DR ER AR SRR R LRI 03800 4o

entirety].

Adiponectin knockout mice are housed (7-9 mice/cage) under standard laboratory
conditions at 22°C and 50% relative humidity. The mice are dosed by micro-osmotic pumps,

30 inserted using isoflurane anesthesia, to provide compounds of the invention, saline, or an
irrelevant compound to the mice subcutaneously (s.c.). Neointimal thickening and ischemic
heart disease are determined for different groups of mice sacrificed at different time intervals,
Significant differences between groups (comparing compounds of the invention to saline-treated)

are evaluated using Student t-test.

Example 3
In Vitro Biological Activity



RUP25 |igands by inhibition binding of a radio-I|abeled conmpound. It is a
further object of this invention to include novel RUP25 assays of which
conpri se wachosedsm | abel ed conpounds. The present | nvagigso@mBsREES

i sotopi cal | y-1 abel ed conmpounds of Forgqyula (1) and any subgenera herein,
such as but not Iim'ted to, Formul aesgg:-'a) to (lz); and (lla) to (11d). An

5 "isotopically" or "radio-1abel ed" conpounds are those which are identical
to conpounds disclosed herein, but for the fact that on nore atons are
repl aced or subdtPiEdfdyas AfHY! (F‘Vé(?fedij‘(ﬁﬁwﬁ‘fgéﬁ’?‘? uqlRge 0'?’ mass number

di ffer ent fSMPOD4A)evadittdinddcforirss identifiaaies ofaiitidare cbiyiiuadalas ggomits:mnd in nature
(i.e., nat ll’)&%fll’ké/ in ggc%HlEr(c% gfgﬂ th? Y%Hh&ﬂ%érgtogoqd’i"h%%al%thﬂ?fS l}l(!?!ﬁi%s tng;

|ncorporate onpou esent I nvention 1nclu ut are not
linited to SQ‘IUF”(C%flf%d wrGepBask Agegssion Np NM A7 Hélfoeths myafpotideqnd CenBaek written as T
for tgiti UnccessidnNolRE3083 lor tN?NyﬂepNe ala@QatLﬂ:aZQ-.oac&ng Bk vakas, 36Cl, 82Br,
75Br, 76Br, 77Br, 123 1241 251 and 131 The radi onuclide that is

i ncorporat SmrlignqEnqlogs padrecompinant gutpnisdbareol ¢ onpounds wi || depend on t he
speci fi c appli catogsllsetbly hatfencity arl exfredsionl veeorngponding hRURSndsxiangdl e, for in
vitro RUP2 AROEYS corporate
3H, 14C, 82 néeﬁtigg&&%ﬁﬁ%&gg@ﬁ&d&&%ﬁ@&%ﬂ%@a 'ftg&ge nostrécgbg&é u'g For

radi o- i magiPARyesisdfiomdlasks g sontan@ymatis meE h‘?LEﬂEHWTQB’iSthZHEBS 11, 7513r, 76Br

or gﬁBr | Wblrésuﬁ)%d Red ﬁ'ﬂ'\e}ﬁnéﬂ@faﬂﬁ&ts A&&@T’Bldffer Lile defs Wﬂ@@ﬁl&fjﬂ@ﬂgﬁ Eat a (1) th
"radio-1abeled " or oun |saco ound o 6a t hat
has i ncor pof Bt €Y &E" ?"83?’?"" Lg g%i%’rﬁ']% P& co“cﬁ B?Pewaéﬁ%‘bs& geﬂus t he

r adi onucl i dellsirsl. @R gingdatds and Fretedtien B \uf&ufwompmmgguﬁn@f trafer (371]-cAME(100 251 , 35S
and 82 Br. %Bﬁ%%ét&g&pﬂlfﬁauﬁé pl'eﬁ'cggi a%&‘mQQ!deJlHQ&mQanL Qﬁh #E esent i nvention

are useful 'i'n conpound /or substrate tissue distribution assays. In
some enbodlf??éh%‘"s‘”?'?%"%"ﬁﬂi°%§é1‘q‘@§ campoypdy/igsntified es per gy dezeartaWsdef ul i n
t hesgsst udi aeﬁ)om&m;ehafe,) werd Bsded tomtelreeapw.\temehe@kerewmy| vaed ape&wsmplhte)as

deUt er I um (I Fr'?centra%{onﬁ){ Iu9weql FQ?IM fanapas;[agggn%&%‘ f ’la(tihv eﬁges r eSU| t I ng

from great & "REEEESY nvivo half-life or
reduced dosl@6e00aelinin Fentefrssdy Bazﬁer Wﬁeernééed@ahthbelxpme\f/% thee theybated BHoife

ci rcumst an%ﬁuteslaﬂ&)fa@nﬁ@la ulke, iv h@An KNP P8R The Be lrtchl?atlm e®RNIr | nvention can
pr ocedur es ana ogous to those

generally be 25 prepare oW n

di scl osed ifFtacHen %tf’l%é‘ﬁ%?ddz%ﬁreéché’ﬁﬁ %Wﬁﬁfﬂ ineubjtiop fog 2 '2690%5?[ef’ PEti ng an

i sot gpi cal | gulialieh 8diEaaigeBita™hatcacal@NsiheS PtD.B C'ahd per habfattedr reagent. O her
synt hetic net hqu that are useful are discussed infra. Mreover, it should
be underst'50d" PRt all of the atoms represented in the conpounds of the

i nvention can bé&egdin ¢pmpounfieof thaisgentiendwresn EGs didkasAMPRYhaledstl speodst such at ons
or the noreu56a 68 ofRdi 0-i sotope or nonradi o- 30 active isotope. Synthetic
met hods for incorporating radio-isotopes into organic conmpounds are
applicable to conpounds of the invention and are well known in the art.

Theseyssynt htainple 4784 Hied Biolokiodl Aehadpl €, i ncorporating activity levels of
tritiumintg éfgggt ol ecules, and are as follows: 35 A Catalytic
Reducti on wi - Th| s procedure normally yields high specific
activity productMendrdespegated fes Chidesgemstrétag (CHO)SH cellsab@ylexpregsaar sor s.
the niacin receptor or vector control (7 pg/assay) were diluted in assay buffer (100 mM HEPES,
100 mM NaCl and 10 mM MgCl, pH 7.4) in Wallac Scintistrip plates and pre-incubated with
30 test compounds diluted in assay buffer containing 40 uM GDP (final [GDP] was 10 uM) for ~ 10
minutes before addition of **S-GTPyS to 0.3 nM. To avoid potential compound precipitation, all
compounds were first prepared in 100% DMSO and then diluted with assay buffer resulting in 2
final concentration of 3% DMSO in the assay. Binding was allowed to proceed for one hour
before centrifuging the plates at 4000 rpm for 15 minutes at room temperature and subsequent
35 counting in a TopCount scintillation counter. Non-linear regression analysis of the binding

curves was performed in GraphPad Prism.



WD 2005/ 044816 PCT/ US2004/ 035927 47 B. Reduction w th Sodi um Borohydri de
[3H - This procedure is rather inexpensive and requires precursors

cont ai ni ngvo easo#dsie functional groups such as al dehydespckesmogsssoz?

| actones, esters, and the like. C Regduction wth Lithium A um num Hydride
[BH] - This procedure offers products at 5 alnost theoretical specific
activities. It also requires precursors containing reducible functional
groups such as al dehydes, ketones, |actones, esters, and the like. D
Tritium Gas Exposure Labeling - This procedure involves exposing precursors
cont ai ni ng Mxuhanfepdsitien protons to tritiumgas in the presence of a
suitable catalyst. E. N-Methylation using Methyl lodide [3H - This
procedure is usually enployed to 10 prepare O-nethyl or N-nmethyl (3H)
product s byM#f&4t i ng appropriate precursors with high specific activity
net hyls iOdi(ClﬂD-(h(h'l);ell c]ym@nmm?dzimigm%ﬁeggk% @7v&efwlaaiuxgkvgmm%$sezi fihcOI f
activity, such as for exanple, oyt 70- J : nt hetic met hods for

i ncorporating activity |levels d?ﬁ?ééfmwﬂ$6"%ﬁ$ﬂgggﬁﬂwﬁ%ﬂé%"?ﬁklude: A
Sandneyer and |i ke reactions - GhnBs procedure transfornms an aryl or
heteroaryl 15 amne into a diazoniumsalt, such as a tetrafl uoroborate
salt, and subsequently to 1251 | abel ed conpound using Na 251. A

r epr esent edVpriseEe dersne ' repoP{ @M HRPEYhu, D. -G and co-workers in J. Og.
Chem 102002, 67, 943-948. B. Ot hoo ARfdmdi, pathon of phenols - This procedure
allows for the incorporation of 125 1 at the ortho position of a phenol as
reported by Collier, T. L. and co-workers in J. Labeled Conpd 20

Radi ophar m Magigge Wish BuB2620 8MBEPES. Aryl and heteroaryl brom de exchange
with 1251 - This nethod is gengﬁghigDﬁA$mg4 step process. The first step is
the conversion of the aryl or heteroaryl bromide to the corresponding
tri-alkyltin internmediate using for exanple, a Pd catalyzed reaction [i.e.
Pd( Phi3P) 4] Pproasé IanibibgOoci@il:ar yp-g380, (Bdned Siatlopk, M)t hi um in the presence of a
tri-alkyltinhalide or hexaal kylditin 25 [e.g., (CH3)3SnSn(CH3)3]. A
represented procedure was reported by Bas, M-D. and co-wrkers in J.
Label ed ConfyocefRmgdi opharm 2001, 44, S280-S282. A radio-1abel ed RUP25

conmpoun d of Far rmbi?ate(clel) k@O mBEa HBEL 51cR? ﬁaté?ﬁn@%ih%gn@c%ﬁi%stapd aspirate.
i dentify/eval uate conpounds. In general terns, a newy synthesized or

i denti fied cofpdifd miiMembrane $ezape Buffnand sy cdanyefersgatede &k or its ability
to reguce bindi ngnu@figetuive. Adaadjopbrbelnediosmaund 30 of Fornula (1)" to the
RUP25 receptor. Accordingly, the ability of a test conpound to conpete

with the "radPo-PEBEA%880 eBiyddmrust 2 ESrnula (1)" for the binding to the
RUP25 r ecept ob dispieddffithe sefna@ht atdassudpendiptifet ib 3oL Mgmbrkie Wish Buffel he | abel ed

conpounds of the presept. in ion bind to the RUP25 receptor. In one
embodi ment the 1% gﬁ%ﬁﬂ%%ﬁ%ﬁﬁﬁﬁxgt%g&n | C50 | ess than about 500 M in

anot her enmbodioneptn at 20,000 rpm for 17 minutes at 4°C.
25 o Aspirate the supernatant off the membrane pellet. The pellet may be frozen at -80°C for

later use or it can be used immediately.

Assay
30
Materials:
Guanosine 5’-diphosphate sodium salt (GDP, Sigma-Aldrich Catalog #87127)
Guanosine 5°-[y*°S] thiotriphosphate, triethylammonium salt (**S]GTPyS, Amersham
Biosciences Catalog #SJ1320, ~1000Ci/mmol)
35 96 well Scintiplates (Perkin-Elmer #1450-501)
Binding Buffer: 20 mM HEPES, pH 7.4



35 the | abel ed conmpound has an 1C50 | ess than about 100 M in yet another
enbodi nent the | abel ed conpound has an 1C50 | ess than about 10 .tM in yet
anot her ewwpzbosresaid he | abel ed conmpound WO 2005/ 044816 RECH/t$a863540335927
48 has an 1C50 less than about 1 M apd in still yet another enbodi ment the
| abel ed i nhibitor has an | C50 | ess than about 0.1 M Oher uses of the

di scl osed receptors and nethods will becone apparent to those in the art
based upon, inter al |® ?‘n e&x{eew of this disclosure. -5 As will be

recogni zed, the steps pm et hods of the present invention need not be
performed any parti cuPaMMg@tber of tines or in any particul ar sequence.

Addi ti onal gl gk, wARYANAIRSeDARGNONE] o 636 LHIGROhesh k. pyenti on wil|

beconme apparent to t 0S the art upon’ exam nati on of the

foll owi ng exanpl es thereof, which are intended to be illustrative and not
i ntended t grhgdute: M ting. 10 EXAMPLES The foll owi ng Exanpl es are provided
for illustrat] oses and not as a nmeans of limtation. One of

ordi nary ski I#“’“ﬁﬁ&y Qlugp ! °® be able to design equival ent assays and
met hods basezh @GR widlopsithoa c&woaid@(ﬁnaldoqu pdhiselte hoivmtpRy t of the
present inven TES MODELS Rodent nodel s of
type 2 di abet%s”q'dgeé’é’éﬁnﬁf’sn‘gwlﬁﬁer%ﬁr?}e‘ insulin resistance have been
devel oped. Gerwiil gfssnmd@ﬂ; ) mmb bafger.dDigl nﬁﬂdbwdabieg)s LBEsjdDPEhedce sito| 1982)

31:1- inm rats have been devel oped for
under@t andi ngf;()te"hmedl bgﬁ @j gﬁ‘%@@”o sease and for testing- candidate

t her apeuti ¢ conpounds [D| abetes (1983) 32:830-838; Annu Rep Sankyo Res Lab

(1994) 46:1-57] R vel oped
by Jackson La%orT g%?)‘?)daglgﬁgm%%gg é‘%@%ﬂ%“%@?ﬁég%ﬁ?}%%%gﬁfﬁﬁﬁ”gﬁand

i nsulin resi st ai®0%9M&0) n Invest (1990) 85: 962- 967] wher eas het erozygot es
are | ean and nornogl ycenic e db/db 25 nod m ce progressively

devel op i nsul P n&YEHit Q\/WWFC"&EPé*"de sf)évéﬂc" 3‘|‘Se“lc8f?ﬁﬁhflfey‘ o8t P PMSPat e st ages

of human type 2 Tdivabektesendr@apdittgatce | evel s are insufficiently controll ed.
Since this nodel resenbles that of human type 2 di abetes, the conpounds of
t he present i avéhmognizamembress ddeflyountil actuspensidnesing rcPRUMTRN BIAIOhot |inited

to, |lowering of &L&SWDHH‘(%@?‘??% ARy bf b(ﬁ)bYrB;ﬁ{ | B8 Smire YK BEmbrdnk k) rats are
severely obese, hyperinsulinemc, and insulin resistant {Col eman, Di abetes

(1982) 30 31:1: cenceyatianiby Bradfors astsut ulenpambrang e a rptqy oRseprationy o #brt e, Jr

Eds [ El sevi er Seﬁgaﬂcxemﬁ’mbgmﬂat (bte: 40 findN@Wy ¥eHodarratRfl is 28 ug/hd®90) ,  pp.
299-340]}, and the fa/fa nutation may be the rat equivalent of the nurine

db mutoat i on [ brisRdoRAL &linpalnds iCabPb bifBR2) el sAdkipaid20; Truett et at, Proc
Nat| Acad Sci
o Add 50 uL of membranes per well to Scintiplate.

o Pre-incubate for 5-10 minutes at room temperature.

o Add 25 pL of diluted [*S]GTPyS. Incubate on shaker (Lab-Line model #1314, shake at

setting of 4) for 60 minutes at room temperature.

25 o Assay is stopped by spinning plates sealed with plate covers at 2500 rpm for 20 minutes
at22°C

o Read on TopCount NXT scintillation counter - 35S protocol.

Certain compounds of the invention have an ECs in the functional in vitro GTPyS
binding assay within the range of about 10-100 pM. More advantageous compounds of the
30 invention have an ECs, value in this assay within the range of about 1-10 uM. Still more

advantages compounds have an ECS0 value in this assay of less than about 1 uM.

Example 5



USA (1991) 88:7806]. Tubby (tub/tub) mce are characterized by obesity,
noderate insulin resistance and hyperinsulinema w thout significant
hyper gl ycwo 20f/GaBmsman et al, Heredity 35 (1990) 81: 424]pcV¥3280Q6590244816
PCT/ US2004/ 035927 49 The present invgntion enconpasses the use of
conmpounds of the invention for reducing the insulin resistance and
hyperglycema in any or all of the above rodent diabetes nobdels, in humans
with type 2 g,lvgan" &Sl ot her preferred nmetabolic-rel ated di sorders or

di sorders abol i smdescribed previously, or in nodels based on
ot her mammual s. Phagility ofjiheiccpeund ntkh&présers inbention|apymédicalpigént infe t est ed, as wel |
as other fagdy %é&ls'aﬁkptLthGEIQQF a lpéhttotQQLolésfem/lII@Igc}IontenQ |23 0 bidRfns fatty acids

and triglycerid Vivo Assay for Anti-Hyperglycemc Activity of
Conpounds dF‘a't“ﬁélerF'ﬁ\ﬁé*ﬁ'i‘?'BWteééhE‘ﬁF%'élm‘)&thafwwa pyessine s i 18! mi ce (db/ db)
(mal e5 7-9 cheelesol OIHDL-dolestedi, s @6 ating HOL-chdi& eIt aige protdfiidefrorst andard | abor at ory
cond {1005 BRI 55 B W Pt B el A 00 2, 0t o
col | ected fhuom RhM@Ileerevélymp@ﬁne@Bdlm anvrerviolelyathag nipktothdr 9glrrubro®e|s

concent r at i Q\fusidii ea%@ﬁg}nta&dnotM&h&@m@@ﬁlﬂ%gé}mﬁﬁ&lh@r& ucose Monitor System
(Lifescan). Mce that have ﬁglzucose evel s bet ween 250 to 500 ny/dI

are used. Each t'PEStREAPe @ﬁsdh‘iﬁiy(‘?'ﬁ‘ 3t 64 b9 2 &g @ peryipteddaiyagie riagd i st ri but ed
so that t heheofesamn! gihyusfoseHOpdie igings@dapUkyabeBd ke pigaaiph),gsmpopdat the start

of the st u%hda;dschgp é g;?%{@nfég wﬂl{ 5% 91%%39%1[% ﬂ)‘% Qtaﬂé\{;ﬁ{o %u ml’o ela;z] serted

usi ng isof I'Urane” anest hesi a nmpounads” o invention,
sal i ne, or Jawmi"loff%“”évfd’r‘r?mé@ﬁ’p@@%3Q %315he~hwh é@'oswb@mrdwe'mrsq’rved(by c.). Blood

is sanpled r@féx@ﬁ&atnh@ertt@ét}l] St@rdedad urisaalrﬁéd\fadygc;a RS ieRbdifd rRd sandtyzed for
bl ood glucos i.fferences betmeenégroups

. cant
(compari ng W’B‘Eﬁﬁ? '” t a%'!ﬁ‘ &?%Q/’étn P‘B‘ﬁ arg “”Q%I N ROBFoURy ¥R @ =&l al uat ed
usi ngsSt udefid Wlth-theE&Ft’\-Cl‘EDdlE)ﬁmbtai \QltWEarﬂ-BhW(ﬂfEﬂml\Iﬁh KMSBEA -

Adi-ponect i r%ﬂ?énkt%hﬁ%&temﬁﬁhe‘l%&gx?&s 3 gggfiué&uﬁ%’%fs 0 QY bcatddG ¢ J%Qﬁ ponectin

gene have been s e pre er osc er05|s an
i nsul i n r esPargiind of 0aysnBload smplegareqgliogted stibasgline (2:daysaftertigagcertion ofithg o h e m c

heart dis eaa%&na[s}\/&fdfw days aftdk @ infibtion 3f tRl Bt BIDRMPILDOMhlyzbH] Phe amtisls &&f €r ENCes
cited therein, di scl gsur es of which are i1 ncorporated herein by

reference |Sﬁ°rifﬁe«gla?d CHREIfet y] . Adi ponectin knockout mice are housed (7-9
m ce/20age) underAlehainegite foregomp artatysiycompuisagh thirainof gloupd 24ch aentbd 3086 r el at i ve

hum di ty. The.a ?ed’ﬂh@c HREH, P%fgﬁéd%%&éﬁ%tsél& eQHEFg ro§;9coh§‘s%ﬁ£ deed using

i sof | urane anest hesi a, rovide corrp fvent I on, saline, or an
i rrel evant CoRpkAD Poke h‘ed 7§ k. R0pE dﬁé@&s\ 90 pgke ayd 10R@8kat | mal
t hi ckeni ng ARehativea§NBIfoRgoing analysis is carried out at a plurality of timepoints. Preferred said

timepoints are selected from the group consisting of 10 weeks, 20 weeks, 30 weeks, 40 weeks,

25 and 50 weeks.

HDL-Cholesterol
Blood is collected in trisodium citrate (3.8%, 1:10). Plasma is obtained after

centrifugation (1200 g 15 min) and immediately processed. Total cholesterol, HDL-cholesterol,
30 and LDL-cholesterol are measured using the automatic analyzer Kodak Ektachem DT System

(Eastman Kodak Company, Rochester, NY, USA). Samples with value parameters above the

range are diluted with the solution supplied by the manufacturer and then re-analyzed. The total

cholesterol/HDL-cholesterol ratio is determined. Comparison is made of the level of HDL-

cholesterol between groups. Comparison is made of the total cholesterol/HDL-cholesterol ratio

35 between groups.



heart di sease are determned for different groups of mce sacrificed at
different tinme intervals. Significant differences between groups

(conpari nyaxmpoustkss of the invention to saline-treatedpcraroewalaat ed
using Student t-test. 35 Exanple 3 InsVitro Biological Activity WO

2005/ 044816 PCT/ US2004/ 035927 50 A nodified Flash PlateTM Adenyl yl Cycl ase
kit (New England Nuclear; Cat. No. SMPOO4A) was utilized for direct

i dentification %ﬁev&%pgl I-gﬁt cl(ﬁolgs%gaqer’xl%&loﬁéﬁggtgﬂlchsotlelstera %UP%eSrollrartllo accor dance

with the foll ow ng protoco humah sequences
found in GMB@RRistREena ik ermprignd lwqaswmtwmfthqqqepwopbﬂaemathd@rasnnd GenBank 5
Accessi on NgiityNP 808219 for the pol ypeptide, and natural | y-occurring
allelic variants, manmalian orthol ogs, and reconbi nant nutants thereof.
CHO cells stably transfected with an expression vector encodi ng hRUP25 and
cul tused unbkeesclerosidi ti on permissive for cell surface expression of the

encoded hRUPZS RERRAR ant BhGuind MNAERE SfoVed B b ASK Sl AralPH By TRt 1 ©

nmeans. The cells were resuspende
manuf act ur efente! wEacsandined is peutrplibydereddpimalingdterexcisamef f@niplepsﬁongstaadarm emacyt onet er

and Trypan sh&suethemhmwmo@ma&Q%ﬁﬁbk a&&m&m&mm moﬁt@inld@t ed to 2x106
cells/m. I\/E starn dar%s andrhgelﬁqtl on uf er é‘ npr.i si.ng 1G of tracer
[1251] - C AV St i o YIeRopas s e )S“%é ‘é"“ﬂP@b“éIPé‘d‘a‘and

nmai nti@i ned anmdla@d:mghamc ebtainet] lyith HEV parufcagkarder 4 @mputsizddligige adatysis Candi dat e

conpou nds i ?&&“ dhtlég@ gro‘%ﬁxs Rfelala %%%%tm(s Sfl]VJl‘ rS?x%\g rMV\B) ?&Yyﬁﬂne tﬂ'eepeﬁ%r't{ggv\el s of a

t enperature) were ad heir respect
96-wel | pl o8l surfae "i“’ﬁk‘,‘?dé’él@|aﬁ§1'°5€\§’f‘?8"e‘ﬁﬂt“?"a§qeﬁm*‘q g gl Riaperes COPNPY:]63%41 assay

concentr at I&Sl’()ornhTDlFtethSIQeﬁbEJlé)&ls ThEEHbo D Bhaaelchiar Bnﬂog?@ll%gﬁjmpﬁwy Buf fer were
added and t ture n|n utes at rag

oy ot ar Bl St Bt A horhS B RSl D heiregip e GAET o1 '
Det edfi on B@ngrmsofaddewma@ of @ty swbkd invahed Widveddrolferatinesityat i on for 2- 24

hours. Plates Wekgichf) omymceﬂaggGfaanmr#aééqnv%&m@ﬁ%&,émem Abfonl GAer using

"Prot. #31" (as per manufacturer instructions). tai n conpounds of the
i nvention H4RRiIsEsioreishs cprpopndds akenps ipfigstive oftbe ?"Wﬁbﬂméfhc algeik 25 M or

| ess. 25 Exsitipl e 4: In vitro Biological Activity 35S GIPyS binding assay:
Menbranes prepared from Chinese Hamster Ovary (CHO-K | cells stably
expregsi ng g Lhe,niacin receptor or vector control (7 ltg/assay) were
diluted in ass y buffer (100 MM HEPES, 100 mM Nad and 10 mM Myd 2, pH
7.4) in WalReseptadindingstsyayp pl at es and pre-incubated with

In addition to the methods described herein, another means for evaluating a test
compound is by determining binding affinities to the RUP2S5 receptor. This type of assay
generally requires a radiolabelled ligand to the RUP2S5 receptor. Absent the use of known

25 ligands for the RUP25 receptor and radiolabels thereof, compounds of Formula (1) can be
labelled with a radioisotope and used in an assay for evaluating the affinity of a test compound to
the RUP25 receptor.

A radiolabelled RUP25 compound of Formula (1) can be used in a screening assay to
identify/evaluate compounds. In general terms, a newly synthesized or identified compound (i.e.,

30 test compound) can be evaluated for its ability to reduce binding of the “radiolabetled compound
of Formula (1)” to.the RUP25 receptor. Accordingly, the ability to compete with the “radio-
labelled compound of Formula (I)” or Radiolabelled RUP25 Ligand for the binding to the
RUP2S receptor directly correlates to its binding affinity of the test compound to the RUP25
receptor.

35
ASSAY PROTOCOL FOR DETERMINING RECEPTOR BINDING FOR RUP25:

A, RUP25 RECEPTOR PREPARATION



30 test conpounds diluted in assay buffer containing 40 M GDP (final [GDP]
was 10 M for-- 10 mnutes before addition of 35S-GITPyS to 0.3 nM To avoid

pot ent i al wopgpsoMadiepr eci pi tation, all conpounds were firciuso@pased in
100% DVBO and then diluted wth assaybuffer resulting in a final

concentration of 3% DVSO in the assay Bi nding was allowed to proceed for
one hour before centrifugi ng the plates at 4000 rpmfor 15 mnutes at room

t enperature and_sub t ti ter.
Non 11 near r ogr BOSRBINAHARgERSTOE FrE R e kgel o Dee MR For moa T
G aphPad Prnécgpior aMIB020050{@4h81E e PCTIMUBR) &4 £:08HB 2 dishfbr Mbhwins @ffé Pr epar ati on

Materi al s: &mg)w,thgwe&,a&mgkwdeennmw@W.oﬁv&& Jﬁ%&b@oﬁx M(fzb.ﬁﬁ Cel |

Cul ture Medium with di um Pyruvat e and
400 tgnl  &eas TNR bt EAEN sﬁﬁébéfhwfl%%cen%swm feu'tfvﬁonrpH 7.4
Menbr ane \\ag hiddwt, fi 000 gl (AT biokieS. Sﬁbéqdamyﬁmﬁnem%szspé.da&m rvease | nhi bitor

Cocktail: P-834 edur 0 te cel l

cul ture medI®BSdf fml\é EQQ%H %a"?)#ogloé?ize(!r\oﬁsaes 0vﬂﬂt ugge ﬁq_moé% 8'p #qnd aspirate.
o Add 5 nL cmﬁhgean&fm@ccmpeg tBusupepatantitbe stetogestoralat -80°C.undl nsfl @rbidivg ape i nto 50
nL 20 cent ra.Esfa.}u %heh UQ@ in t&%a)s QmeanrErfeQér%d M‘i&é 113} iOCH;mLQQ %ttﬂh |10 mL 6f Spin at

20, 000 rpm for m nut es at pirate of he supernatant and
r esuspend p@P‘Paé?“ fuffer$2p miy! Pﬁ%ﬁ%ﬂ ﬁ’&f’néﬂg%é PO mMNagEt | PH 7/“-\%?6“50“19 MEPERES S e
| nhi bipt or GRGkkakd to réusiiall the atide2Q@mBARE ;fe;wmrfdmbmagzmiw Wt £Brmaﬁ1an‘ﬂ@1'- 25 o

Aspirate t @?Oqsfgf %@ggetngrf {r lg secongeat o g ﬂl% |cc|> een ratigxl;] § n%gn rane (g%y be f rozen

at -80C for g Use Mat eri al s:
Guanosi ne 5$det¢rrphﬂd31pheatbe31§oﬁradfwﬂ8ra1eha(S®P, Sl grra Al dr| ch Cat al og #87127)

Guanosine 5'-[y®5S] BINMINGIARRR§Phate, triethyl ammoni um salt ([35S] GTPyS,
Amer sham Bi osci ences Cat al og #SJ1320, -1000C /mmol) 35 96 wel |
Scintiplates ( PEPKYH bEf”ﬁ%r’“"gﬂiweQ %py of appropriately diluted membranes (diluted in

15 assay buffer containing S0mM Tris HCI (pH 7.4), 10mM MgCl,, and 1mM EDTA; 5-50ug
protein) is added to 96-well polyproylene microtiter plates followed by addition of 100ul of assay
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 RUP2S is added before 50ul of
Radiolabelled RUP2S Ligand is added. Plates are then incubated at room temperature for 60-120

20 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, S0ul 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

25 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

30 concentrations chosen such that the middle dose would cause about 50% inhibition of a Radio-
RUP25 Ligand binding (i.e., ICs;). Specific binding in the absence of test compound (Bo) is the
difference of total binding (By) 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). 1Cs, is determined from an inhibition response curve, logit-log plot of %

35 B/Bo vs concentration of test compound.

K; is calculated by the Cheng and Prustoff transformation:



Bi ndi ng Buffer: 20 nM HEPES, pH 7.4 WO 2005/ 044816 PCT/ US2004/ 035927 52
100 MM NaCl 10nM Mg 2 GDP Buffer: binding buffer plus GDP, ranging from
0.4 to 40w 20088e8fe esh before assay 5 Procedure: (totalp@seyosvabane =
100pJwel 1) 25 .tL CDP buffer with or m thout conpounds (final GDP 10 M- so
use 40 Mstock) 50 L nenbrane in binding buffer.(O. 4ng protein/nL) 25 p.L
[ 35S5] GTPYS in binding buffer. This is made by adding 5 Id [35S] GTPyS st ock
into 10 10rr1_ b| ndl ﬂ& buffer (This buffer has no GDP) o Thaw conpound
plates to K(’l}laught er plates with 5 4L conpound @2nMin 100%
DVMBO o Di | ute twh@e R.] B¥e coTRBidE Sf alRaBI0-RUPLILighftduskd I afdaifah€K, ke 40 M in 2%

ant il i sOBRERT SR TLNG R e ST PRI B B oB071 2 a1 set (1 ng

of 7000 rprndinPednditionsne t he nmenbrane protein concentration by Bradford
assays Dilute nenbrane to a protein concentrations of 0.40 ng/m in
Binding Buffer. (Note: the final assay concentration is 20 g/well). 20 o
Add 25 L conpouRds |‘hLW'bWF5é?'NBEYG&§?’1Y?]H)@E‘?W‘F plate. o Add 50 L of
menbr anes per wéﬂlNlcbmucSeidIBhulpé&tr@etmaqd?«.raga i ncubate for 5-10 m nutes at room

t enper at ure. g‘ e o aker (Lab-Line
nodel #1314, sh§ e at ellgsmlf‘%'exﬁressmﬁqﬁg"a m‘]ecegtgy%@lrenuﬁ det%maae"}egorﬁ?e? @nperature. 25

0 Assay i s bitdpppatysihyCelipivangronn tp 0 emn et maropilt hedpindf62 Kgghaiss at 2500 r pm
for 2@ m ”%cﬂﬁﬁed ﬁédu%?(/@c@ #B@Q@lm? ntARREOUPES Mcé%dl&& bls Cgtnngml gaynter - 35S

protocol . Certain co he 1 nvention have an n the functional
in vitro GEBIESO: B0y 6)a&%é’éﬁe"vﬁﬁfﬁﬁﬁmﬁﬁ@mrlhhij@“ﬁ*byéﬁ@iﬂg’% 100 M Mbre

advant ageousnttfogep aiin deo X g, 40 Ddsius30 mmveenttdu@mebama r@ispEnd&Qn Manleste i n this

assay within t?ﬁ% M, Stil | r. ant age § phpounds
have an ECé)C)"%r u"éﬁ?l%ﬁ%%flo assay %]%94) e0d hofnﬁ%lemze boﬁtﬁﬁ% 5t aI e 5 W
2005/ 044816‘2P@T§"U32®W09®529‘2$“m53 UYPPW\WW esntnifrigeredt 2 fa9des. 4° 10 minutes t° .

15 remove unlysed cells and nuclei, and the resulting supernatant centrifuged at 39 000 X g, 4°, 45

minutes to pellet membranes. The resulting pellet was resuspended in wash buffer (20 mM

HEPES, 0.1 mM EDTA, pH 7.4), homogenized with 3 X 10 second bursts of a 12 mm Polytron,
setting 4, and re-centrifuged at 39 000 X g, 4°, 45 minutes. The resuiting pellet was resuspended
in wash buffer and stored in liquid nitrogen before use. The concentration of membrane proteins

20 in this preparation was determined using the Pierce BCA protein assay, with BSA as a standard.

Equilibrium binding of *H-nicotinic acid was performed in 96-well polypropylene plates.
Reactions contained 140 pl membrane diluted in assay buffer (20 mM HEPES, pH 7.4, | mM
MgCl2, and 0.01% CHAPS; 15-30 pg membrane protein/assay), 20 ul test compounds diluted in

25 assay buffer (compound stocks were in 100% DMSQO; final DMSO concentration in the assay
was 0.25%), and 40 pl 250 nM tritiated niacin ([5, 6-’H] — nicotinic acid: American Radiolabeled
Chemicals, Inc.,20 pM in ethanol; final ethanol concentration in each assay was 1.5%). Non-
specific binding was determined in the presence of 250 uM unlabeled nicotinic acid. After
mixing at 3-4 hours at room temperature, reactions were filtered through Packard Unifilter GF/C

30 plates using a Packard Harvester, and washed with 8 X 200 p! ice-cold binding buffer. Plates
were dried overnight and their backs sealed using PerkinElmer tape designed for GF/C plates. 40
pl PerkinElmer Microscint-20 scintillation fluid was added to each well, the tops sealed, and

plates analyzed in a Packard TopCount scintillation counter.

35 Caluclations were preformed as in C above.



One utility of the conpound of the present invention as a nedical agent in
the prophylaxis and treatment of a high total chol esterol/HDL-chol esterol
rati o andWonzods/04481%g iy el a%gmn,g! -Lhereto is denonstrated ctbsoawissoerty of

t he conpoungb wimil oweri ng the Fati‘o of shotal 5 cholesterol to

HDL- chol esterol, in elevating HDL-chol esterol, or in protection from

at herosclerosis in an in vivo pig nodel. Pi gs are used as an ani mal nodel
because they ref BB, e t abolism nore
cl osely than m)séte?t%{l(t:%lris ani r{‘ﬁﬂ{%k’r&&%hf&)&em °"f h%‘ﬂ%g{”}’@a‘ég.bh Vi vo pig nmodel
not i nt endedPmpefitigrassay withip te rapge Oéﬁlesféﬁtoe’doweqoetM Yordedtitagowl bi no pi gs (body
wei ght 25. 5conﬂ>o%9§of%ﬂwén%g1 fﬁvéﬁtﬁégoaglggnthﬂtagsyy\ﬁﬂn%e rin%pofngqutg!% ol est er ol
rich (SFA-CHO diet during 50 days (I chow 3 conposed
of standar & H¥otl! 'WWP@H‘@W%H‘PW“E’W?‘W&" Ivésq*@aﬂltspssemale%@%lb@eﬁl tal | ow

[ Royo sT et al., European Journal of Cdinical |Investigation (2000)

30: 843-52; mhich di scl osure is hereby incorporated by reference inits
entirety]. Saturated to unsaturated fatty acid ratio is nodified fromO0.6
in normal  Bxappddioliuslong vid BasenDdphler SFA- CHO diet. Aninmals are divided into
two groups, one Mc@d-ﬂt@—(hﬁ‘ale‘CS?I?IG%ﬁc (%g%éaﬂes%hgﬁeﬁg%;‘gﬁ@mg g treated wth

pl acebo and one rou treat ed with

the conpountfdpms: hﬁbaniéé"“)“s e e pYinigEPfTYRresp-dioredwith tb"cf‘éﬁ"f&a‘ﬁ'd chow for a
peri o of Shhedlayis . ARt ©o6lin6Es T MBnabis ea&@hddeeﬁe@ederaﬁd thasas folded tack elays after

the recepti osgiha%;'ﬁaral sl magg i$ posn.ﬁl?.lnedr’ n the%%er gff tfll,e Sar agJ;fg?L‘s?%:t%%lﬁrtné\gg' of the *

di et. Bl ood S are ana
necr opsi ed. Of%'%‘t’é’r“héﬁtgﬁﬂﬁeiﬂw“ Fehaabdve the ganl. Pgga zauditios isdnitedpith s sbya plural ity

of groups eamaéerfeaheﬁm\mtérm 30 m%ésfaﬁcraeza;ec das&1a9 itk medﬁmmmn& TeP{ eferred
sald doses are ssl ecte romthe group consisting of- 0.3 ny

kg'', 1.0 nf"Rg- Sa’%ﬁdﬁmﬁﬁreﬂ&"°W%gﬁJg°“1<'§mge vig dnigpninge tha?mtombspﬁﬁg kg' !

Al t er fat i velmagestiHe ar congigepddnige afifral’ ytaietine asd daalid Hodehlit to ad bvetbgPdfiteal i ty of

ti mepoints. ti mepoints are selected fromthe group

consi sting % 4 %ﬁgah%%nﬁ@eéo weeks, 30 weeks, 40 weeks, 25 and 50 weeks.
HDL- Chol est Mpigtials ap Mefhiods s Laser| Roprler&ifinies Pimi; Niowi (Sigme); Neratnuga! (A8ba@Y4ebs)1: 10) .
Plasma is obtained after centrifugation (1200 g 15 mn) and i mredi ately

processed. Eginile 8 MBS Plee Filg-AGHOLRASEHRNT) vivedth @ftkkidriba SR €St ErOl are
meas ed uswg'ﬁg)ewa]gttgrmtl c anal yzer Kodak Ektachem DT System (Eastnman
r

Koda Corrpa NY, USA). Sanples with value paraneters above the
range are dil ut eébnweterifiet free-Bty arid OBF AP vetk doye dnherumaaiMed 6batier, and t hen

re-anal yzedfreeWOV‘ir@trﬁJ Ju@ﬂpl/egﬁfaﬁ) 2 s/vJEPIsu i@ﬁ{y%ﬁlgﬁeglmt%@lg !Ngullxr%exqgt erm ned.

Conparison I's l eve ester roups.
Conpari son ¢ “r?éa*e"alﬁf”efeﬁléoweéfwcoeﬁé; 'é?ét‘k?hm%tlsieaerbrfepewemve fi?fi’o 35

bet ween gr othp snimMWpdRR1Q448 héurfieibl 1WT2QA4Y. O3& R &f ~208h1 Blbedddsip@ied Of
HOL- C{km est £6R Lhe cathelée?gn%crépirtgg]ntsotﬁe gape%ng TQPEI?P! sercurr]noslarga;[:.%rgé (avall_sI a r_n%ltns%lre%St erol ratio
intra-peritoneally (IP) at various concentrations to individual rats and then ~200ul blood
draws were pulled from the catheter at the indicated time points for further NEFA analysis.
NEFA assays were performed according to the manufacturer’s specifications (Wako
Chemicals, USA; NEFA C) and free fatty acid concentrations were determined via regression
30 analysis of a known standard curve (range of known free fatty acids). Data was analyzed

using Excel and PrismGraph.

Example 9:

The invention will now be illustrated by the following non-limiting examples in
35 which, unless stated otherwise:
(i) all operations were carried out at room or ambient temperature, that is, at a

temperature in the range 18-25°C;



on adm ni stration of the conpound is taken as indicative of the conpound
having the aforesaid wutility. 5 Atherosclerosis The thoracic and abdom nal
aortas aravo eemswessié nt act, opened | ongitudi nally al ong tPeEr/us®M/633H27
surface, and fixed in neutral-bufferegs formalin after excision of sanples
fromstandard sites in the thoracic and abdom nal aorta for histol ogical
exam nation and |ipid conposition and synthesis studies. After fixation,

t he whol e aortas are stained with Sudan |1V and pinned out flat, 10 and
digital imges die obtapdratiod ofiolvbnt vastogrrisd peusingroTAR Graperatboinder conput er i zed

i mage anal ygdused &ééﬁr@(ms(ablnma@wﬁﬁ Dbaki] mperd\@sim teygp&s;netics, Silver Spring,
MD) to determn

per cen ce invol
at her oscl erot i c%l" si S‘ﬁ h@%&}‘sﬁ@ §ﬁ°‘%ﬁd%y "e{?)‘/éf‘g' ?é’ﬁ%w)1654 65;
Cor nhi | | JRngfpr tartdemArgbe¢rf009@Pfelm$1|CBrommhgrme@) follewbdVameu! ar Bi ol ogy

(1985f 5: 41@60216500}39’@48?Iﬂelglh&@tjnéawmalﬁlraﬁy R@&l@tbﬂmés@ﬁ%fvg%ﬁtl@qatw reference in
their enti re ]. Conparison is made 5 between groups of the percentage of

aortic surf@ce involved with atherosclerotic | esions. Reduction of the
percent age of adi i cthsesriciesef plhiinl soogownids Wasasshred byt leest eiofthe esi ons on

ﬁd m ni st Lat fbﬂkﬂwﬁg te&hﬂudém&l-b%ni rcléan Kﬁgheﬁ&reé-oﬁ‘ﬁ-bé:(ai NVR) %ctr_foﬁ@tryg\s gpou Pd
aving the ing Assay In
addition t Otﬁ{ ?_lun w%s ﬁss?jrgc; faf at eXs’t %ned:fﬁx%rmwmg techn{qusp'FLcHor ﬁangor eval uating a

SCr 1 ano reans
t est 19%conmpound (¥ by Ydks efrgme'i‘naﬁdmb'i“ﬁmﬂﬁgo'ﬁffl nities to the RUP25 receptor.
This type of asgay  OeNRRabdcya Were thcdr@d od eiitReld mhwaabdnmobbg@m.aﬁo t he RUP25

receptor. IM' ’i/%}?an UoGa Qitruﬁngnq\é\ghOig)r AOb ?raéb? ﬁ'&l—rz%gmgt tEe mgfl;%? s?lven? eptor and

radlolabels ereo d with a
radi oi sot op¥heaiee- lfsfédwﬁdaﬁlsast&%ﬁm efrdewal ahies fagnaitidiagropticmratgps.of a t est
conpound t ogiveh repalRURZ Diilli@Q By 0¢lativévorresitiualsallet peaid (Rda%lmtmmmdofof For mul a

(1) cgn be m%genk)ncﬁveﬁxﬁgn%%h Qﬁt%ﬁé\g&i fIOLO n!alqg%% by ys/ s?n ﬁ ld 8§bl&0rmounds In

general terss, a_nhew esl zed dent | oun ., 30 test
conpound) c@pparsad; é\}é\ﬂ"ﬂé‘t‘%ﬂe"ﬁ)@)ﬁ" 'P‘t'%P‘fébq'Ibi"i% to reduce bi ndi ng of the
“radi ol abel | ed qaiypowmsaafweteo¢cndbdon(alydtert MidrdnesshlofP2oAR esERpL or . Accor di ngl y,

th bilit F I )"
or Radi ol atar 6 MEpE N BRARAAL0 o § mﬁ%ﬁf&f’ REBIRIEC, Coeptor

directly copf@msitesd PR‘ffﬁt‘t‘%""d‘i‘??ﬂlyﬂ’g’oa‘?‘FY'}’fl"f gn ftvaeeleeEmBUnd to t he
RUP2%20 r eceipbigation 34 ubkBSSAY phARIE GESD) orfnekdtilE S IARM) Nk tddGoiRECRIetheRoBl NDI NG FOR

RUP25: A |RYe s RECHETBmATRAMR0 hifh WRiaPef D418 -063d, ¥pg004/ 035927 55
acetonitrile, A = 0.05% TFA-water), and the method for LCMS ES- was 1-2 mL/min, 10-95%
B linear gradient over 5.5 min (B = 0.1% formic acid - acetonitrile, A = 0.1% formic acid -
water), Waters XTerra C18 — 3.5 um — 50 x 3.0 mmID and diode array detection;

25 (viii)  the purification of compounds by preparative reverse phase HPLC
(RPHPLC) was conducted on either a Waters Symmetry Prep C18 — 5 um ~ 30 x 100 mmID,
or a Waters Atlantis Prep dC18 - 5 um —20 x 100 mmID; 20 mL/min, 10-100% B linear
gradient over 15 min (B = 0.05% TFA-acetonitrile, A = 0.05% TFA-water), and diode array
detection; ‘

30 (ix) the automated purification of compounds by preparative reverse phase HPLC
was performed on a Gilson system using a YMC-Pack Pro C18 column (150 x 20 mm i.d.)
eluting at 20 mL/min with 0 — 50% acetonitrile in water (0.1% TFA);

(x) the puriﬁqation of compounds by preparative thin layer chromatography
(PTLC) was conducted on 20 x 20 cm glass prep plates coated with silica gel, or centrifugal

35 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).



293 cells (human ki dney, ATCC), transiently transfected with 10 ug human
RUP25 receptor and 60 ul Lipofectam ne (per 15-cmdish), are grown in the
di sh for 9 1e0504481675% confluency) with a nedia change momiS2eramgsd7wi t h 10
m / di sh of Hepes-EDTA buffer ( 20nmM sgepes + 10 nM EDTA, pH 7.4). The cells
are centrifuged in a Beckman Coulter centrifuge for 5 20 m nutes, 17,000
rpm (JA-25.50 rotor). Subsequently, the pellet is resuspended in 20 mM
Hepes + 1 mM EDTA, pH 7.4 and honogeni zed with a 50- nl Dounce honobgeni zer
and again cent fiif ugeidrowAfetizadiatigwpgiengriednut sing theiSatth fynthesitee pel lets are
stored at +@&RGnalGRdnhilryyised in binding assay. Wen used in the assay,

menbranes are t d.on. Ice f 2 es and t i ncubati on

buffer (20 v ﬁe chmigglp @fﬁave%ﬁﬁ"s Nages: %’?—P?O‘ﬁf’g‘g’gt Y#'°The nmenbranes
10 are vortheweaomnp@éué\mbM) witeeightl b (hadlirigmaing npel(indtinganiidHonogeni zed wit h
a Bri BkrranrquIs» t%ﬂ,mml?etsytgr(gtamtaprmg(emlgreﬁs(a‘)pﬁqoﬂ(ﬁ,oeg%natmatmoee}tI ng 6. The

oot i aseay i TTRERE RGHR soh S RaTEd ORI %6k *sou

of appr oprlpats@ley“fﬂh“l“l&t EGSHEIRIF cpresstrytign F"G‘P‘é?f°4“ﬁes 58%%@%’&9’“‘5‘&”& cont ai ni ng
S0MM Tri s IHgedsibleRbicZoy%} respbVuMifalcromothM (MaMnfeldhA; 5-50ug  protein) is
added to 96-well polyproylene mcrotiter plates foll owed by addition of
100ul, ,of assay and 50ul of.. Rad] beIIed 25 L and For
nonsplgm fic bi ngpe;%ﬁowgﬁexﬁmpﬁe?ar%%rg‘acgfdf)oﬁka? P InvEngory ghltjg T'hs >éd of 100ul and
an addi t i orvaderssd;| Thof ShPulam/b@ehsetue@@ﬂzﬁtirigghea@d@@n befova. 50ul  of

Radi ol abel | ed RUP25 Ligand is added. Pl at es are then incubated at room
tenperature for 60-120 20 mi nutes. The binding reaction is term nat ed by
filtering doampledint-GE-Torgtgnhd: 4r§r“éF‘b°¢V%fPéY°"tBéV?l€é¥°'@f—‘i°ePPJm Y1 t er
filtration plate with a Brandell 96-wekkNpl ate harvestor foll owed by
washing with cold 50 nM Tris HC H 7.4 d¥htaining 0.9% NaCl . Then, the
bottomof the filtration plate al e'd 50ul of Optiphase Superm x is
added to each well, the top of the liptes are sealed, and plates are
counted in a Trilux McroBeta scint1ation counter. For conpound 25

conpetitio st‘ di es, |nsteiag of adding I QQul of assay buffer, 100ul of
appr dpri at MMd is added to appropriate wells followed
by addition of 3%8.56lTeadhydRadicobabeirizeld 3 RubhErile (0.092d.16Cnm@ dnChddiiml ONS The

t est COWPOLLQGé(o%ﬁc?g,'] bl lvé/rﬁé%%%%{ﬁ%wfi(s 'c.ggﬁﬁagdjun&\étﬁ.mwm%d%ma range of

30 concentrations thosen Suc ose woul d cause about 50%

i nhi bition 7% ﬁta%ﬂ inuteRUERe splytiopy wigodkidriiopry tepperature, fifteredand g Blicredj ¢ bi ndi ng

i(n ;he abs%ﬂﬁﬂwmedhﬁ?éthﬁ%ﬁ@mgc&@%d doRutidnd ¥as adteﬁtceae@eeaqeéout samahdbi ndi (ng
BT nus .non i spe i ndi ng in

the Flesend® a’(?f’"angdt "é)oaﬂg “gtt'% gsetaflhghech‘fef’%s 'ywas %fdcflcfl SFW qcement

bi ndi ng ( BByithrierndditionentM gqrees hydeclderivdeihgnd @NEBYd inth @b'ﬂ aetatedBeethyli ned from an

i nhi bi tion &Qép\gagf?e@ wetdk Mﬂ)meh %'s&lvénprgm&/k(ﬂ;ndg edt(@ed g‘t‘léss@é 'iifhééénr@@&f&e“t ration of
test conpound. K, is calculated by the Cheng and Prustoff transformation:
purified by preparative HPLC to give 3-(2H-tetrazol-5-yl)-1,4,5,6-tetrahydro-

cyclopentapyrazole as a white solid (0.012 g, 0.068 mmol, 41%). 'H NMR & (CD,OD): 2.88 (t-
25 like, 2H, 1=7.0), 2.82 (t-like, 2H, J=7.3), 2.64 (quintet-like, 2H, J=7.1); m/z (ES™): 177 [M+H]".
The intermediate 1,4,5,6-Tetrahydro-cyclopentapyrazole-3-carbonitrile was prepared
using the following procedure.

Step A: 1,4,5,6-Tetrahydro-cyclopentapyrazole-3-carboxylic acid ethyl ester
o)
S
7 7 ©
n-N
H
30 Cyclopentanone (10.0g, 118.9 mmol) was taken up in absolute ethanol (30 cm®) and

sodium ethoxide (53 ecm’, 21% in ethanol, 143 mmol) was added. The resulting solution was



WD 2005/ 044816 PCT/ US2004/ 035927 56 Ki=IC50/(1+[L]/Ko) where [L] is the
concentration of a Radi o-RUP25 Ligand used in the assay and KD is the

di ssoci at wonreosaasmnt of a Radi o- RUP25 Li gand det er m nededmokapewdsnt | y
under the same binding conditions. 0D ALTERNATI VE BI NDI NG ASSAY
PROCEDURE 3H-Nicotinic acid binding Conpetition assay. CHO Kl cells stably
expressing the niacin receptor were used to make nenbrane for binding
anal ysis. Cells were own to -80% confluence in owt h nmedium (F- 12

Kai ghn' s 16847, 29 %éb‘i Hesathesdictybosalaip (i) gdahmplhf%d HY98EBS (G BCO,
#10438- 026)ei;hariol’m]¢ ait’) v ddied {ndhHBEENtioH heb@d 8 TSQUAFB haurelant cobleP@nredst rep (Si gma
P-0871), h 4 Cel si us,
10 i nut es FTBER ‘Fr%q*é}?%zfeg{ya'gérhg"g'?e Eg SERRD] LRATH et By Bt 850" M HEPES,
10 mMV EDTAandsh¢ ssalumc)n heated tm@ﬁ%g@mlgbbaolmtvws gmxved Ondgereduerd Ptyewrs@@ tef a 12 mm

Pol yt 50n hoaRERNIK& Ipin &@n wag o c,kymt“ashw\summ(zod M@?dneamgsdlpo Xg 4, 10
mnutes to 153{11:1 QYe unl g cells, and nucl ej (Ee resul ting

super nat ant g FPEYET© ‘T%@rﬁé‘ﬁe%rﬁsureéf"g'ﬁ%'“rﬁﬁ‘f’ﬂ‘é to pell et menbranes.
The resul ticy@)pp@pyxeztolemmb@ﬁu&p&ndbﬂenaman/xmsﬁhntbmhd €6.14¢ 200.0nvinolHEPES, 0.1 nmM

EDTA, pH 7.4) S Pol ytron,
setting 4, 7§ﬁh 6? i:eHB)(gB)?!r1 ?fﬁgigdyql %éj’égds?i%gﬂge QHAfS;?Q?i%th(grg%q'h@gbresul ting
pel | et was (pre2 P8 HSH, 71, QRILEHPUMZEES il (BB ed -in |iquid nitrogen before

use. ,dhe concen i (;rg{gt; it MiGadiepar ati on was
det erzr[n' ned usi ng‘re Eei’glsg‘;ré Ci\@ég?%l?élepﬁ?sagasé,grb\?mﬂtﬁ BS?A as a standard.

Equi i brium bi nding of 3H-nicotip was perfornmed in 96-well

pol ypropyl ene plates. Reacti ons rmag,140 pl nenbrane diluted in assay
buffer (20 mM HEPES, pH 7.4, 1 nVv |vgl 2, and 0.0 1% CHAPS; 15-30 ¢
menbrane protein/assay), 20 | test ounds diluted in 25 assay buffer
(compound stocks were in 100% DVSO, f| nal DMSO concentration in the assay
was 0.25%, and!AS6{Tetagirmmyclopintapysazale3 sirbrsy i agif ghyl gues (48082, hi& ot i ni ¢ aci d-

Amer i can Raﬁihdw »@pﬁkéﬁ@p mqwﬁ?lcﬁlahrﬁmonliar(&a 702 M) %d@ﬁl?b@@@gmghgét oseC. Bk hgn0| g
concentration in each ass ci fic bindi was determ ne
in the pres’%SHE%gSEilI”t"’Z‘gﬁs? @ﬁ%&ﬁ’(ﬂ“@ teﬂlllgggit‘ﬁ‘?@g Y HOPRRY °leg3m xing at 3-4
hour gsat r cmm)iyﬁxmoﬂ aatdd teiectad b edcinomBliratien & afwhitd @ysatling dolid0gPBeP 0k ar d

Unifilter I est er Mth 8 X 200
tl ice- coId"B 639?1% E‘f‘fﬁ‘)f%gﬁ Fﬁgl%ag? g‘?lh}éed%cl)\q/eplrﬂaﬂﬁt ang??%el r backs
seal ed usi ngs Péﬁwvhﬂ[lner t ape deS| gned for G-/ C plates. 40 Per ki nEl ner

M croscint-20 sgjpich lilaatel Rfrahydre- cm@ét@gq%igr&amlemell the t ops seal ed,

and plates analyzed in a Packard TQpCount scintillation counter. 35
Cal ucl ations were preformed as in oyeN WD 200/ 044816"y ,, r. ~~ xN E;
it | Gu - PCTIUS2004/ 035927 7]
N-N
H
20 1,4,5,6-Tetrahydro-cyclopentapyrazole-3-carboxylic acid amide (0.210 g, 1.39 mmol)

was added to anhydrous acetonitrile (12 cnt’), heated to 80°C and sodium chloride (2.0 g, 34
mmol) added. After 15 minutes phosphorus oxychloride (0.128 g, 0.83 mmol) was added and the
solution heated to 80°C overnight, cooled, filtered, and the collected solid washed with
acetonitrile, Solvent was removed from the combined solutions under reduced pressure and the

25 resulting solid purified by preparative HPLC to give 1,4,5,6-tetrahydro-cyclopentapyrazole-3-
carbonitrile as a deep purple coloured solid (0.031 g, 0.23 mmol, 17%). &, (CD;0D): 2.79 (t
like, 2H, J=7.3), 2.73 (t like, 2H, J=7.1), 2.65-2.55 (m, 2H); m/z (ES"): 134 [M+H]".

Method B: Preparation of Compound 1.




79. WO1L 57 Certain conpounds of the invention have an EC50 in the
3H-nicotinic acid binding conpetition assay wthin the range of about 10

t o about WwW&D200504480¢0r e advant ageous conpounds of the i pcantd200x/d3soze an
EC50 value in this assay within thecggnge of about | to about 10 M Still
nore advant ages conpounds have an E value in this assay of |ess than
about 1 5 uM Exanple 7: Flushing via Laser Doppler Procedure - Male C57Bl16
m ce (-25g) are anesthetized using | Omg/m/kg Nermhutal sodium Wen

ant agoni sts are to be m nistered they are co-infecfed with the Nenbut al
10 anest hesi a. ARGer Yen mnNtes t HAVMERIFEBY s pl aced under,the |aser and
the ear is fol bac tg—€xpose the yentral sid pe—{aser i s positioned
in the center o™t eaN andNt™cused to an |nten3|tyN of M-9.0 Vv (with is

general ly -4. 5cmrala@aaeonédhmo@aa)mrm@aslamaﬁqmesiyt.s -QR- tétﬁzdl—BJyl)JIQ!S%d with a 15 by

15 f ayt t d th
rech U es RS ORI D de! BPR SSCAPREFLa T B POUFRG ¢ he L0th-
i mage via iThFeptOMSO (Phihl) ferheerpdiof 2.0 €&k resqiarcwess addfiddnages2 iy 0 are

consi ger ed b4, 3RiETRIM Sq) PRRGikAE wamte,@@;na tﬂe%nd;g&@ cvagﬂct,acaﬁgte& Ayl Buer age of

the baseline nmean intensities. Materials an ds - Laser ppI er

Pirimed Pirifrove Kglasies nThe mptgrighyvas prglied by mersemlibq awymenewﬁa&

| nhi bi ti onlcelhmE(leﬁ Hak 5¢/mi; 59 (V)@ { (cernammg”l%/u/mA) i H Wohﬁiﬁﬂagl%ed Mal e 20
Spr ague- Da ed free-fatt as s were done on
serum deri v%vdﬁ?‘f) om "f"pmg&} R g{)alngmrmw Hg mr“a%(}ée proj‘ é‘(’ Eurrﬁ%r N fse%’f heters were
surgi cal | y ladipl mmr@domaﬁtaoartﬂvedfilmﬁﬁﬂ raly, 10eSGxscartridpel Mdgd @G5 mialvwes wer e al | owed

to rggover aled tﬁ‘r@lﬁﬂq thé@&?&mrﬂ@%%o%lfn%ﬁ&’nmpﬁﬁ@sd W%p?ocfu&%é’tﬁ& i@y the aninals
approximately. 16 oursﬁﬁrl or -2001 bl ood was pull ed

25 from t heP2Eiae pofugion of Nﬁem@%’r{ﬂ%‘) Wlﬁé”%‘ﬁ‘é‘é‘f‘i°H§‘“I\[éF’Ae“§%‘}°GH§‘§earrpl e. Drug
was adm ni saktedided thd aidropiamhisilaif €ampatnd | BY7 ag, 538 minoLIBs%EREId)@ni widki ons t o

di vi dual t 200 || th t het t
the | ndi cactll o1 AR TRTLR R RARFRep B WTAT s B s R BTy < e
perfornmed ackion),disa@H quit, hes. mm)JfPWCCMSeDns@wesy%nBéqlm(B;oﬁ@xQWnknm 5%Chenmi cal s,
USA; %IEFA C\?/3 eNl(crogtginm%‘E/t ¥/v%%kam%ct?§e tl’{l l’/0\}7\51" ﬁﬁ?ﬁr@dlglﬂo%?mvned via

regre55| on curve ange of known free fatty
aci ds). Dat@L@Edd l&ﬁaﬂﬁz@dmmuﬁ h Erdsl ‘dﬁw(ﬂyﬁﬁhﬁﬂdﬂff'c‘i@(ﬁﬂrﬂ@ 9: The

i nvention %éulran@&wo%)mmtm ats@dpéayd thﬁlzfml b @3\ 3Gl 3RA fdr CIA,IN, NG exanpl es in
35 whi ch, unl ess ted ot herw se: ?Jg 03[%erat| ons were carried out at
o 1

room or antfaReN eratabél 5%6&’“’]‘1 enperature in the range
18- 25C; WO ZOOSNﬂMth@dIRﬁvbWGQM-&B%QS?yI) 1,4,5,6-tetrahydro-cyclopentapyrazole

20 was prepared using the following procedure.

Step A: Preparation of 1-Benzyl-1,4,5,6-tetrahydro-cyclopentapyrazole-3-
carboxylic acid amide and 2-Benzyl-2,4,5,6-tetrahydro-cyclopentapyrazole-3-carboxylic

acid amide.
benzyl bromide O\/?/ Oj?/
\
N KZCO3, DMF
N
H
25 To a stirring solution of I,4,5,6-tetrahydro—cyclopentapyrazole-3-carboxyllc 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
30 CH,Cl,(75 mL). The combined organic extracts were dried over MgSO;, filtered, and



58 (ii) evaporation of solvent was carried out using a rotary evaporator
under reduced pressure (4.5-30 mMHg) with a bath tenperature of up to 50C,
(1) thewinzooses48i6 reacti ons was foll owed by thin | ayerrcaiwsaoetosgnaphy
(TLC) and/or tandem hi gh performancegl i qui d chronmat ography (H PLC)

foll owed by mass 5 spectroscopy (MS), herein termed LCM5, and any reaction
tinmes are given for illustration only; (iv) the structure of all final
conpounds was assured by st..one . t echni ques: M or
proton nucl €% HEGHET% Pr"r'ftcﬁti‘l"éﬁ&@m(agﬂ RT “’%‘B@c@%%ﬁg‘“e&ﬂﬁ the purity
was assur ecgrddientas IFeRQAc io hexawf) gevee-tewdyl- b . Srgtrahpdrdreyicigrespyrabble3or HPLC, |0
(V) Vi €10 cabbl & AmigBI780 h213.00 bkl | 524 1scR o vid bid bhSMRpPRECE T vier e

recorded on eilt Avance- 400 Vari an i Vari an | nova
i nst runent Y%5#2hiobS.Gietrabge- @Fbmevmleﬁwﬁg‘y'ﬂ%@d PIRES @a‘t@dﬁ @mb?ﬁ/e when
| ine-ki st edeldidRaelpdsa@ white sbii. t he form of delta (S) values for najor

di agnosti c .prot ar t rel.ative to residual
sol vent peaks (Sr[hs?zybﬁ%’%ﬁ}’ a@r‘f l??%%' apﬁ‘rami%j ﬁ%&@ggﬁ%ﬁm"’%onventl onal

abbr evi at i JHNMR @0 F15e, CHCHN 7. 3§ﬁapé%ame7 13 (2HshNE6 L 1, be), smu{nlbet

(apparent); ry 13 i broa vii) M data
were recor egms 5)'32%@% ggﬁ?é&g%ss@bﬁ Mk(m&&”ﬁ %9(% 4eilg’faced with a
Hewl et t - Paclkae.d3¢.Mg3a.0ei9.51560031 2024. ISHovnm 22 0, 1@&E1&EABWQMWL@h®| nst runment,
and_gger at 18,08, VBRA ALY Bl B OFs ‘Zﬂf(' ihnink 1 ovamwo el ectr ospray
20 ionization was used positive "%atl ve ion (ES-) detection;
t he met hod (FQ?F’""B@@B/VE@NW“TOWM/}V fCN mALQ3HrB/mindeZ 3 FHMESERt over 5.5
mn (B = 0.02%MFkAp. acetonitrile, A = 0. 05%TFA—Water) and the nethod for

LCM5 ES- was 1- i near 5mn(B=0.1%
formc acid - %egﬁp%??fé%%%mﬁdfpw ?pﬁ?ﬁgq&?%?é?odyhc a\cl\gf' ""% Wat e§ s XTerra 0C
18 - 3.5 un#- NW@(%OB[HQ(m@Il;DSdrﬁd-MﬂOﬂbmaﬁﬂangthSQO{SB&(iH 125 2(73i(4H) t he

puri f| catio oy SRgL A reve H RPHPLC) was

onduct ed 02) %@ @\g E?’g’”‘ m‘retr’EbéP) "&1@% 15&9%\83 %9 12& ’0 mm D, or
a Waters Ati5d4n29.924%, éfp7 d@©nigss, 138. Q,rh276 Z@Lﬂ/l\l@@llmtﬁ&ev@@mtdlmﬂﬁu,lo 100% B

| i near r aghi v TR 0. 05%

or agyi.&f Hstrarﬂ) %vé?ﬁ@ﬂcﬁﬁlmr@q o4 ?I’é\apﬁ }%%S?t%&\é f ok S Tﬁ‘A 0

TFA-wat er) , aut omat ed purification

of corrpouncﬁadl!?y“ﬁ?%/pwfﬁ'r‘qc\?‘é"H&/éﬁ%/ffjh&sé 9I3IP‘L S‘wa%“ﬂé‘?"f*d‘l‘)rred on a G lson

system usi ng a ﬁ\%fa@l@aa&.@n A BeRAN-SLIM-dR1- Ky 4, 5B0etraklalo- €l Uting at 20
m./mn with - % acetonitrile in water (0.1 % TFA); (x) the purification

of C&onunu‘gclﬁgf’“f?%rﬂﬁ? ative thin layer chromatography (PTLC) was conduct ed

on 20 x 20 cm gl ass pl ates coated with silica or centrifugal 35
chr omat ogr aph L Qat of ron1)tg¢¢1g hass tor at ed,wth silica gel,

bot h \NH
NH, 2) NaN3, ZnBry
120 °C

To a solution of 1-benzyl-1,4,5,6-tetrahydro-cyclopentapyrazole-3-carboxylic acid
amide (3.02 g, 12.53 mmol) in DMF (25 mL) at rt was added thionyl chloride (1.94 g, 16.3
mmol). The reaction was stirred for 18 h at which time NaHCO; (sat. aq., 6 mL)) was added to
25 quench excess thionyl chloride. The mixture was diluted with EtOAc (150 mL) and washed
sequentially with NaHCO; (sat. aq., 100 mL) and brine (100 mL). The aqueous washes were
back-extracted with EtOAc (2 x 100 mL) and the combined organics were dried over MgSQO,,
filtered, and concentrated in vacuo to yield a crude yellow oil.
The concentrate was dissolved in DMF (20 mL) and placed in a heavy walled sealed
30 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



commercially available from Anal tech; (xi) colum chromat ography was
carried out on a silica gel colum using Kieselgel 60, 0.063-0.200 nm
(Merck). WO 2088448464816 PCT/ US2004/ 035927 59 (xii) m crryyws004/0389k7at i ons
were carried out using the Smth Syntgesizer (Personal Chemistry). (xiii)
chem cal synbols have their usual neanings; the foll ow ng abbreviations
have al so been used v (volune), w (weight), b.p. (boiling point), mp.

Ege: ][ : g?afrgd ga) cs w«!‘re tie Lve %(ﬁ,)altére rzd(corilc‘sntra eii IIUSHS ()aflon%y glgzagfg( )) Y
(equi val ent?ql@)wtogmm(ﬁo( pib1 O hegamerc ERAcatACOH guphient ko lﬁ(ésim E@AP nAGQ(b% of maxi num

possi bl e i nhibi-behgM}- f(zpﬁQéQox(sfmhaﬁs Lot F&Jy@l%ée%pyvé@dl 0@% ,0duzgs), 50% of the

maxi num possi bl e efficacy or response nM (nanonol ar) .

10 The fol Mw@d)és@awwaﬁé% ONide @mh TIETHE (e G ght be nore

fullys undemt(de m),%mlssi@n%) Ive AR HeshviRs dplam)t ishg: {88, | nvention
i n any way

3T (O et aSSPORTGT 5 HASeSts 1 P g0y SPER PRI IBIME Compound 1)
UN. NH N I\Blsddvelﬁdvm:dmdu (B, 50P% :epamatsmw a;cCspaitingl %dv/v TFA) in H,O

1456Tet Gy nt.a o ar 'rlle 0. 165 mmol)
and sodi um ?in%lndnéq \V%Bé &in?é(g%v (\:/\Iglrne &a‘én L(J"b' m%ﬁ/ﬁ' "?%SICWB) at
heat ed unde"rZﬁ?lléMdvbﬁve irradiation to 175C for 20 minutes. The sol ution
was c@oled to roomtenperature, filtered and the filtered solid washed
with ethyl acetate. The conbined solutions was added to saturated agueous

sodi um 20 #%%%%&M@L%meed with ethyl acetate. The aqueous
Iayer was aC|d|f|ed t 3

1 with the addition of 4 aqueous hydrochloric
acid and extra thyI aceta Sradithikhy! !;Ltt?’washes wer e
conbi ned and u re Dy ed é—eguee&—pe esdl ting solid
purified by pr -:x PL ;Q g| Ya@mic acid, MeOH ~ HN<

3-(2Htetrazol - 6-tetrahydro- cycl opent apyrazo e as a white

solid (0.012 g, T@ ae@Bt'Oﬁﬁ%*rbekaH ph A ergEnpo-OclggntyaE | | ke, 2H,
J=7.0), 2. 825¢4 g,lznkﬂmolxh10%ﬁ?mﬁ)ac.d/ﬂe@4(v6mIél BﬁOQiL)I\Masl@ded%madlﬁnKla&) mz (ES):

177 . .
1, 4, E%MFHTJert?ggW 7r40m“(1: cI 0 %‘ﬁ?rﬁﬁﬁ'3?8‘?"?30?'3?'-58‘5‘?‘88%Ifjﬁmi’oép'\%ﬁgorB‘F'ép@? ed using

the foll ow qqg:ncpr\m Sltangdand (Sn@pjraﬁd. The product was further purified and converted to the

1,4,5, 6- Tet {a e E%hARRMBBY foftfirRlnBicra ERL BRBH i $1eBR) &h 61 QdmneSTET O
containing Bondesil SCX SPE resin (750 g). The column was flushed with MeOH (2.0 L) to
remove unbound impurities. The product was eluted using 2N NH3;/MeOH (approx. 1.5 L).

z

20 Upon concentration the ammonium salt of the tetrazole (39.3 g, 203 mmol, 91% yield) was
obtained as a white solid.
The intermediate 1-benzyl-3-(2H-tetrazol-5-yl)-1,4,5,6-tetrahydro-cyclopentapyrazole
was prepared using the following procedure.

Step A: Preparation of 1,4,5,6-Tetrahydre-cyclopentapyrazole-3-carboxylic acid

25 ethyl ester.
O
1)KOHBu, E1OH OFt
N
E‘O/u\rf 2) HoNNHoHCI | N
H,0 N

To a solution of cyclopentanone (42.0 g, 0.50 mol) and diethy! oxalate (73.1 g, 0.50 mol)
in EtOH (2.5 L) at rt under N, was added a solution of KOt-Bu in THF (500 mL of a {M
solution, 0.50 mol) over 0.5 h via an addition funnel. The reaction was stitred for 3.5 h at which
30 time the flask was cooled to 0 °C. Hydrazine hydrochloride (37.6 g, 0.55 mol) in H,0 (250 mL)

was added via addition funnel over 0.5 h. The reaction was warmed to rt and stirred for 16 h.



O N, NH 30 Cycl opentanone (10.0g, 118.9 nmol) was taken up in absolute
et hanol (30 cnB) and sodium ethoxide (53 cnB, 21%in ethanol, 143 nmol)
was addedwWOores/p481d ti ng sol uti on was WO 2005/ 044816 PCFaisa0ew/ 332927 60
stirred under argon for 10 m nutes, then diethyl oxalate (19.1 g, 131 mmol)
added. Further ethanol (10 cnB) was added and the solution heated at 75C
for 3 hours and cooled to room tenperature. Hydrazine hydrochloride (8.15
g, 119 mmol t n i n.wat er cni.. added, a | ution heated
to 75C over1)r}1]|é 6%%@ 8rkl%318¥ed\5\'b‘§curo 3’%\86555 mﬁl)ﬁ%%?dg‘?'aéd"ﬁsg‘g%w'g&gggéf szg’é’?‘iti the 5
resul ting takeh) ahHih(5¢t Mk Ferthetcarcentiatd @ wrro)gaamare WS hedtralwiinoh wat er (200
cnB), dri edydihRmapiHlole-3-akdok it S5k @FesRALY SR 35 %HP’VI%SHJ)Q@{yeﬁ&QHﬁ@d pressure

to give 1,4,5,6-tetrahydro cycl gpent apyrazol e-3-carboxyli'c acid ethyl ester
as an of f whiteS&€BB; §r 1@."1'50’"@’,4’%6@0"h‘%/fmcy,cbp%ﬂlby.'“@ﬁ%ma?'d4. 34 (q, 2H,
J=7.15 OCH2@titg), 2.78 (t like, 2H J=7.0),2.72 (br s, 2H), 2.49 (br s,
2H), 1.36 (t, 3H, J=7.15 OCH2CH ). nmlz (ES): 181 [MtH +. 10 Step B:

1,4,5, 6-Tetrahydro-cycl Btapyrazol e-3-carboxylic agyd amde. O NH2 N-N

H 1,4, 5, 6- Tet rahydr o- cy¢l opent apyp, - 3- carboxyl i ¢ /acid® et hyl ester
Nt aken ué_m 3 nolic ia (ca7M 12 cm and

(0.808g, 4.48
stirred overni ght The re98l°Cjauch sol uti sNchilled and the

precipitated 1,4,5, 6-te*tl'rahydro- cycl opent apyr azol e- Iﬂ 15 carboxylic acid
am de col |l ected \ umfiltration gs nite crystalll sol ikd (0.438qg,
250 ol 6655 & by B 3R in Bk foos s L O
J=7.3), 2.58Bs Qigqolvgi, in qu)qtipmfz’lN T\(I-Egl-s(}')ﬁ(llw. [hdisblutign-was Eridqd i@ four equal

1,4,5, 6- Tetg,audr@ot¥VRtORE RiRRY¥ A7 3 G Jef RhRRE kdaleh leotion SN, TREN  H 20
1,4,5, 6-Tetrahydro-cycl og)ent apyrazol e- 3-carboxylic acid am de (0.210 g,

1. 39 nol ) vemelswerelkrad ©8° Zntg dirt fr Hthe tTBietckems were opled i rjat whighiimé@d t o 80C and
sodi Elm Chlj%i(id’fﬁec(paat@. The szﬂ,tionrvml&)hl)ereadaﬁgh;omwaggaskﬁd WithNaDBS 1 NdaQsgohor gs

oxychl oride (0,128 . was adt and t.he. so i,0 eated to 80C
ot gnt - RIGEE P R e R B g PR U i RS RO Rat

acet oni t ri |mql, 838%lyiekihes awdge soidroved from t he conbi ned sol uti ons under reduced
pressure and t h%tep C: Preparation of 1-Benzyl-1,4,5,6-tetrahydro-cyclopentapyrazole-3-

15 carboxylic acid amide and 2-Benzyl-1,4,5,6-tetrahydro-cyclopentapyrazole-3-carboxylic

acid amide.

NaOH, THF/H,0 @\/N~N NH,

To a solution of 1,4,5,6-tetrahydro-cyclopentapyrazole-3-carboxylic acid amide (41.5 g,
275 mmol) in THF (460 mL) at rt was added a solution of NaOH (5N aq., 110 mL, 0.54 mol).

20 Afier stirring for 5 min benzy! bromide (49.2 g, 0.29 mol) was added and the reaction was stirred
for 16 h‘. The volatiles were removed in vacuo and the resulting solid was washed with H;O (3 x
250 mL). Further concentration gave regioisomers of 1-benzyl-1,4,5,6-tetrahydro-
cyclopentapyrazole-3-carboxylic acid amide and 2-benzyl-1,4,5,6-tetrahydro-
cyclopentapyrazole-3-carboxylic acid amide (65.3 g, 270 mmol, 98% yield) as a 20 : 1 mixture
25 and was used without separation).
Step D: Preparation of 1-Benzyl-3-(2H-tetrazol-5-y})-1,4,5,6-tetrahydro-

cyclopentapyrazole



25 resulting solid purified by preparative HPLC to give

1,4,5, 6-tetrahydro-cycl opent apyrazol e-3- carbonitrile as a deep purple

col oured % 204500831 g, 0.23 mmol, 17% . SF, (CD3OD): Z2GiQusbosdsske, 21-1,
J=7.3),2.73 (t like, 2H, J=7.1), 2.6542.55 (m 2H); mz (ES): 134 [ MtH +.
Met hod B: Preparation of Conpound 1. WD 2005/ 044816 PCT/ US2004/ 035927 61
N, NH DMSO, KO -B 10- u p NNH NNNNAr HN. z N NN Ar was bubbl ed
through a stirring solution of 1- benzyl 3-(2H-tetrazqgl -5-yl)-1,4,5, 6-

t et rahydr o- cycl opent razole (1 92 7 21 nmol ) & KOQ-Bu (65 nL of a I
M sol ution ing F) 3 @iﬁ; A0 bN~Jhe reaction
was acidified PH § of (3N agT- T m xt ure was
filtered and the fi tr&te Wi c EE % Bd i n™~¢acu6 tH reWbve vol atil es.
The material was purified by rever§ ase HPLC. Phenonenex Luna C 8
colum (10 , 250 mskaQuipgdd w1tl5:%r§|){ét\4l)e u%@txﬁ&@ﬁﬁe@afﬂh&@edwm‘éﬁh\#dra-f A) in HO

(containin v/ V. radl to 5 = 214 nm The

pr oduct vvang%b/?ztS?ﬁ'élr) %E?Aﬁaflg‘é %%&f‘%“’%f}&“f’% 366% 389 ‘V&?'?‘éﬁ BondEl ut (r)
60 nL, 1 Opd®dXiasaingedvelgeeridtleHminlAler siningfaan ddditipeas Hatin,lakslalegbf 1t he col um
to regove assing a

sol ut :ggn 01%4 mﬁﬁgp%%b(%%ﬂ?%&%gqgg&ﬁmﬁdmg?ﬁ?l] gt%omgg' |Plroatl ongof t he
el uant yi el RMECE hwLiarepreddpdarersdanin ugrfe acaidiyoruitene Thomixwregvas §ovd8 ol , 75%

)(/lzaI d% as avaMddi®rt arﬂ%ﬁedforl&hr%é@'@ﬁpﬂf 460 rﬁ@)lv&as adﬂ&iQM'Ee mbehR W) : —8628832)

HPLC/ VS: Dsgﬁwgﬁg)/@i%Tg%Yoﬁfﬂﬁ S yee re?i’ﬁvei’"i“fo Ff{‘h‘he r%‘%‘el G}W%Cl—ﬁaQAf cont ai ni ng
1% v/ v TFA)(700rmIbi2@ NatlCOt GatraqnTP0 1),V The lafdrdyergrepattitadmid theaq@e6 pitdse wasCH3CN i n

H20, 19 75 néaékr@x cteh Qltﬂtém%ﬂh ﬁ%ﬁbﬁe&oﬁ%&igﬁ v&egoﬁaﬁlg?l w&fﬂ%ﬂg@!&c d for

C7’H8No (neutral conpoun : , H, _ H, 4.16.
Anal Cal cd qqeisooe#rdwrme(( i drigd @vg MgSO., (ltergpizang goncentratgl ty give Bdiged: C, 42. 94;
H, 5.30. Thﬁtrlieﬁiﬁfrm&ﬁi e

| - benzyl - 3- (2H t et r 1 cy t razole 20 was
prepar ed using Er 'f”l1 %fsthey "ﬁﬂrg’@eagﬁvf) i Bg{FZ%X W@ﬁ%ﬁgﬁj‘@ﬂb@%’
1- Benzyl - 1,425 by} fodlowetvy e (6528, mﬂ‘bca)py"hmmhle-»\ashe@tahbmoﬂ? ads@etd am de and

2- B | - 2h67 I - 3- C3| j id i de.
NHzeg%y Nl_é' Tﬁe‘géeaﬁt?owg%&oﬁé( % n%P@cﬂé ﬁm’ (RAGhSeln SALD WA (g, 61 d ami de

mL) was added and the mixture was stirred for 15 min followed by filtration. The solid was

added to a biphasic mixture of EtOAc (500 mL) and HCI (5V aq., 300 mL) and stirred for 0.5 h.

The solution was filtered and the layers separated. The remaining solid was again treated with

EtOAc and HCI (5N aq.) as described above and this process (stir, filter, separate) was repeated
20 until all solid material was dissolved. The combined organic filtrates were concentrated to give

1-benzyl-3-(2H-tetrazol-5-yl)-1,4,5,6-tetrahydro-cyclopentapyrazole (61.0 g, 229 mmol, 81%

yield from the amide) as a light brown solid.

Example 9.2: 3-(1H-Tetrazol-5-yl)-2,6-dihydro-4H-thieno|[3,4-c|pyrazole (Compound 2).
S

N—N
NN
\ N’
N—N
25 Hoo

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, J= 3.6, 2.2 Hz, 2 H). HPLC/MS: Waters® YMC ODS-A Ci8
column (5p, 50 x 4.6 mm), 5% v/v CH;CN (containing 1% v/v TFA) in H,O (containing 1% v/v
30 TFA) gradient to 99% v/v CH;CN in H,0, 3.5 mL/min, £, = 1.27 min, ESI" = 194 (M + H).



N K2CO3, DM C,,/ NN N 1--c 25 To a stirring solution of

1,4,5, 6-tetrahydro-cycl opent apyrazol e-3-carboxylic acid amde (2.57 g, 17.0
mol ) in DNF2003d44816) at 25 C was added K2Q03 (5.87 g, 42rcr/vsmédossall owed
by benzyl brom de (4.36g g, 25.5 mmolg, The reaction was stirred at anbi ent
tenperature for 16 h at which tine the mxture was diluted with EtOAc (75
m.) and filtered. The filtrate was washed with H20 (100 nL) and the

aqueous phase t ed 0 CHZCI 2(75 nl).
The conbi ned®8 §%1 Wﬁ@?‘cemz?l\g H{&F%'%" 'Z??b&%ﬂ’cﬁ’ﬂalz%er ed, and WO
2005/ 044816Cmdum$2)004/ 035927 62 concentrated in vacuo. Purification by
silica gel chromatography (50% Et in ma nes gradient to 95% EtQAc in
hexanes) gave 2-benzyl-2,4,5,6-t - Q) cI opent apyrazol e- 3- carboxylic
acid amde (739 ng, 3.07 nmol, 189 -Solated as a white solid

foll owed by 1- benzyl-1,4, 5,6-tetra yHr o- qyclopentapyrazole 3-carboxylic
acid amde (3.24 g, 13. 4 mml 79% 5 vield) isolated as a white solid.

1- Benzyl - 1 4,5, CohsduhPSWALRE g;aeq'l. m@ma%@;&kme% .,c@,rap.g%yhlacse ﬁi.cq am de. 'H
NVR (400 CDC13) S 7.37-7.30 (3H m, (2T, 6.87 (1 H bs),

5. 34 él H ba§7'"m“ repngatpesiphy %f)‘he fez!“’@?mif?w Pﬁ)‘°f"‘°§ a%eithefﬂqna“ﬁ? XU APT VR (100
MHz, CDCl3)pyramleip: 164.8, 155.2, 139.0, 136.0, 129.5,55.3,31.2,24.1; down:

28 Oy 2 b Se TR A R0 PR BatE ST S, 50,

TFA) gr adi etf4 (ddo/ 99P%, WNHCHBWW (i, 2Ot H3 351).nlPLG/MS: AlliecB® BrdvaltCg ES1+ 242, 2

i de. K NRETE R i R Uy ERON BN AR 681G @g@%‘pw 5. 70-5. 38
(2H, 8s), 2TF1*8gredmtt°93%‘sv/waa@I ind>Q 845 migfynin, 4 3\H3mp; ERVR 16200+ Mz, CDCI3): 6
up: 161.9, 160.1, 138.3, 128.3, 127.1, 55.1,29.9,24.8,24.7; down: 128. 86,

O BanpR SIS PSSt p e oty Dori S oot

to 99% v/ v (CH3@azoRs-HR [16dmycﬁc-luj/_qimn'tapyt'azola:((;‘bn@&mmsn ESI += 242 1 (M+ H).
Step B: Preparation of 1-Benzyl-3-(2Htetrazpl-5-yi)-1,4,5, g tetrahydro- 20
cycl opent apyrazole O gy SOC12, DVF N, NH MO INNH2  2) NaN3N ZhIESrZ I / N N=N

120 C To a sol @ 6f - NH M NH
1-benzyl -1, 4, 5, 6=t¢t mahydr o- cycl ope ygzol e- 3- ca 7{c acid
N \ \N,NH

Compound 9.4A

15 A solution of Compound 9.4A, as an isomeric mixture, (50 mg, 0.38 mmol), sodium
azide (86.5 mg, 1.33 mmol) and zinc bromide (300 mg, i.33 mmol) in DMF (2 mL) was
irradiated under microwave at 200 °C for 6 hours. After cooling to room temperature, the
reaction mixture was treated with a 2 N HCl solution, extracted with EtOAc, washed with H,O
and concentrated in vacuo. HPLC separation (C18 column, 5 to 99 % CH;CN in H,0) afforded

20 40.3 mg (61 %) of the desired product as a 2:1 mixture of olefinic isomers. LC-MS m/z 175
(M+1); 'H NMR (400 MHz, DMSO-dg) § 6.94 (m, 0.5 H), 6.87 (m, 1 H), 6.76 (m, 1 H), 6.40 (m,
0.5 H), 3.35 (m, 3 H).

The isomers were separated by reverse-phase HPLC: Phenomenex® Luna C18 column
(10 p, 250 x 21.2 mmy), 5% (v/v) CH3CN (containing 1% v/v TFA) in H,O (containing 1% v/v

25 TFA) gradient to 70% H,O, 20 ml/min, A =280 nm.

Alternatively the isomers were separated by normal-phase HPLC: Dynamax Micorsorb
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, 2 =280 nm.
The order of isomer elution is the same for both normal- and reverse-phase columns.

30 Isomer 1 (High Rf isomer):



amde (3.02 g, 12.53 mml) in DWMF (25 nL) at rt was added thionyl chloride
(1.94 g, 16.3 mol). The reaction was stirred for 18 h at which tine
NaHCOZ (s3t020§/044865 nl) was added to 25 quench excess t amys2oeddssszde. The
m xture was diluted with EtOQAc (150 n) and washed sequentially wth
NaHCO3 (sat. aq., 100 nlL) and brine (100 nL). The aqueous washes were
back-extracted with EtOAc (2 x 100 nmL) and the conbined organics were dried

over MgSH4, , rated i i el dg crude yel | ow
o1 The corttibEbER B SEORTR D B, MM SRR B ST Deavy

wal | ed seal &g, BO rleacy %vv CHEBEkonainingh Vol TRAN® H,O (codaitiig ZnBy FA)4. 70 g, 18.0
nmol ) and 3 oo i qu lly. The vessel was
seal ed and Reat eég&%vg%ﬁ% ?or2 15}’?&@{%2 ﬁlq)g(% r‘gﬁwagﬂb Ig‘ol d to rt and HC
(3Mag., 2 nl) \/\l&fﬁneaaﬂéﬁ“éiﬁ@“@tirri ng was continued for 5 nin. The mixture
was did ut ed Wlth'HEi %er&(bswh@%%h%ﬁgs d(élh'\ég AfL.am800 L) . The
WO 2005/ 044816 PCJ/ US 0 04/ 03592 rganics were dried over MgSO4,
filtered, aP&C‘tYﬁ'MC%‘ﬁtc?‘%{f"E‘éP’ SPuRi mmRets WhCibENdeontigiag e Vv TEMYBHE ogr aphy (50
: 50 : 0.2, (hexmness viv Bt ARdient AOH vir @dCe M H,000. 500 /mi; 12 1. Bl@REs AcOH)

gave | - benz S-IS%JTZM-tet razol -5-yl)-1,4,5, 6-tetrahydro-cycl opent apyrazol e
(2.06 g, 77 n .. 62%yield) as a white solid. 'H NVR (400MHz, CD3QD):
b 7.36-7.25 (5H, Thejinter:BedB3@ Qofipungl)?,4Abas2n Benefi@ ijxture, wabprefaredl ubingd the 2. 62- 2. 56
(4H, 19 - 136uART M}{B (100 MHz, CD30D): Sup: 153.8, 151.9, 137.6, 131.5,
128.9,55. 8, 31. 9, 24. 8, 24. 6; down; 129.9, 129.1, 129.0. HPLC/MS. Discovery
C18 col um (5p SJEM Bregarafipp of %@Pw‘!fo@%wtwmw'a?mrh@‘y'l%cwewrFA) in HO
(cont ai ni ng est&oand 2/4-]55»9()ro@fo&dkrﬁfﬂyrizﬂe-gg%wlyﬁc £okd¢hM dster fdkureR. 75 N/ min, tr =
2.18 mn, ESI+ = 267.1 M+ . 10 Method C Preparatiorb of Conmpound 1. N,
pal | adi um bl ack NH L<, N. NN dgtN N-N formc acid, McOH HNp N=N To a sol ution
of |-benzyl-3-(2Htetrazaof-5-yl)-1,4,5, 6- tetrahydr 33t apyrazol e
(59.4 g, 223 nrnol) %o i i 900 nl) was added

pal | adi um bl ack <¥6 ¥39:Q0, 374 nmot)y—The i xt ur e “was, ABthanical ly stirred
under N2 at mosphek®& for 24 h. The reaction was filtered and concentrated.
The product was fu¥ther purified and converted to the ammoniumsalt by the
fol l ow ng by | oadi ng gealpeunddl4B(as a sol ution in MeQahnp &n,dtgqca col um

cont ai ni ng Bondegi | SCX SPE resi 750 The col unm was shed with MeOH
(2.0 L) to rem@‘@“pﬂﬂggﬁﬁd"a? Wﬁ‘iﬁ?ﬁ‘%g‘@%@mﬁf"éﬁﬁw “WSW'E&’%" 88 ng
2NNH3IMeOH  (@apibedbereindforShelp)epar@n bipyrzdones (be Bxkingal 42 eA siaomofum sal t of the
tetrazol e (39mpufo. 493007800 mndH inBn¥iyPlitl) QWRS) was heated at reflux (250 ~ 260 °C)

under nitrogen for 2 hours.

After cooling down the solution to room temperature, it was loaded on a SiO; column,
flushed with DCM to push out the pheny] ether, and eluted with EtQAc/Hex (1/3) to afford 1.05
20 g (72%) of Compound 9.4C as a mixture of olefinic isomers. LC-MS m/z 179 (M+1).
Step B: Preparation of 2,6-Dihydro-cyclopentapyrazole-3-carboxylic acid amide

and 2,4-Dihydro-cyclopentapyrazole-3-carboxylic acid amide (mixture).

o] o
____ OEt 0 __ NH,
N NH X NH
N N
Compound 9.4C Compound 94D

Compound 9.4C, as an isomeric mixture, (1.0 g, 5.61 mmol) was dissolved in smallest
25 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).



obtained as a white solid. The internediate

1-benzyl -3-(2Htetrazol -5-yl)-1, 4,5, 6-tetrahydro-cycl opent apyrazole was
prepared a0 zyspssid ol | ow ng procedure. Step A Prepar atpcmuszbod/035927

1, 4,5, 6-Tetrahydro-cycl opent apyrazol egg3-carboxylic acid 25 ethyl ester. O
CO0 1)KOt-Bu, EtOH OBt + EtQ(OEt C3 2) HZNNH2ZHCL | N O H2O H To a

sol ution of cyclopentanone (42.0 g, 0.50 nol) and diethyl oxalate (73.1 g,
0.50 nmol) in Et 2,5 L). at..r of KO-Bu in
THE (500 mL of ﬁ cl(\'/lz"’g"éf‘)d?" °”6t'lb'H’§’g° FPB‘P’I}""“E)‘{Pérr”"8""§°“I‘i‘?‘\?l‘%{Je 2agdu tion

f unnel . TheDihedreticlonentzpyragelé-3-rarbionfitoite (BixBird). at whi ch 30 tinme the flask was
cooled to 0 C. Hydrazinechydrochloride (37.6 g, 0.55 nol) in H20 (250 nlL)
was added via addition fdinpnel over 0.5 h. The reacti o% was warmed tort and
stirred for 16 h. [044816 PCT/ US2004/ 035 “The vol atiles were
removed in vacuo awd{l hguyesulting solTd Was wa g iij h NaHCOB (sat. aq.,
500 rnL) and H20 (500 nil). Further concentration i NVacuo gave pure

1,4,5, 6-tetrahydro apyrazol e- 3- car boxy thyl ester (63.6
g, 0.35 mol, 71%vy |%I d?hﬁp@myel | ow solid. Step gl,,ﬁ ?‘g&argtl on of

1, 4,5, 6- tetrahyJﬂaSw@F'@péH?rawvdaPz@ ES-aBJSefa?YBW‘W |(Q:80acﬁfm®l)ain4 de. O0 Okt
NH2 BN NI—IS!JOM@th dakbbhatelb. &5 ng 2228Indt) iRNcetbhitrile (30 mL) was added Poc13 (0.785 mL,

1456Tet droc clo razoJeScar l.icC ethyl ester (63.5
o, 038 ol P B RS PO e A bt i R R e FES AT - The

sol ution ma@n@nm@edvacm the fegidue “@qdmted WittOEtOA €150 wB); Washd mthgmanWas
transferredyf,0 43 mso P IATE \é@ gz gl q[g@(p e 10 vessels
wer e heat ed rto 95 QN })1 stirred. Qa lﬁq“ ?Aefggﬁ(gﬁd?%/\f\ears-émcool ed to rt
at which tl'FFé“eém”‘%’(ﬂ |L8 ’\ﬁ’é/éll%(‘t"‘éf)ed. The solution was filtered and the
sol i dowas washed with NaCH (1N aq., 200 nl) giving pure

1,4,5 6-tet éx%n%glb.%—: ‘3-3(&5-9&%%1?599()[23629 Lyedro-4l$ ?ur(?lg)tiy,pyrazo € Cdomg'(mngg)‘ (42.0 g, 0.20

W-'N

I\

A N
N

N—N

8 H

H

Compound 6 was prepared in a similar manner as described in Example 9.1, and was

characterized by NMR and MS; LC-MS m/z 179 (M+1); 'H NMR (400 MHz, CD,0D) & 5.07 (1,
15 J=2.2Hz,2 H),4.92 (t,J=2.2 Hz, 2 H).

Example 9.6: 5-Ethyl-3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole

(Compound 7).
N—N
/ \\}
N -N
M
N""N‘ H
H
20 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): 83.07 (1H, dd, J= 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, J= 13.6, 5.6 Hz), 1.6 (2H, m),

1.02 (3H, t, J= 7.2 Hz). HPLC/MS: Discovery® C18 column (5u, 50 x 2.1 mm), 5% v/iv

CH;CN (containing 1% v/v TFA) in H,O (containing 1% v/v TFA) gradient to 99% v/v CH;CN
25 in H,0, 0.75 mL/min, £, = 1.42 min, ESI" =205.2 (M + H).



nol, 80%yield) as a white solid. Step C. Preparation of

1-Benzyl -1, 4,5, 6-tetrahydro-cycl opent apyrazol e-3 15 carboxylic acid am de
and 2- Ben¥0 2005/44816- t et r ahydr o- cycl opent apyr azol e- 3- cariey$20es/03a927d
amde. OBr NaOH O N NaOH, THE/ H20,(N-N NH2 H To a sol ution of
1,4,5,6-tetrahydro-cycl opent apyrazol e-3-carboxylic acid amde (41.5 g, 275
nmmol ) in THE (460 rnL) at rt was added a solution of NaOH (5Nag., 110 mi,
0.54 nol). b Stk for 0.29 nol)
was added andmf’ ﬁtﬁr Ee)a |on O\r/%/g"sf s“l"?tf Y e?zdpgﬁ’ér%y'lf%‘r%]&gralq‘g?"ﬁye‘g ver e renoved
i n vacuo armnwletpyrazdecivhepiidd i d was washed with H20 (3 x 250 nlL). Further
concentration gave regioisoners of IHebenzyl- 1,4,5,6- tetrahydro-

cycl opent apyrazol e- 3- car boxyl i c acid de and 2-benzyl -1, 4,5, 6-tetrahydro-
cycl opent apyrazol e- 3- carboxylic acid e (65.3 g, 270 mml 98% yi el d) as
a 20: 1 mxture 25 and was use th separation). Step D: Preparation
of |-Benzyl-3-(2Htetrazol -5-yl §\167f £Nahydro- cycl opent apyrazol e WO
2005/ 044816 PCT/ US2004/ 035927 "WOC12, DVF N'NH NON NH2 2) NaNs3,

ZnBr2 N N N 120 f q t nosphere
was charged vmthg:gah ﬂd?%ﬁ%f“’"&v?('?%gk n{?@m OPF'ﬁapgﬁaz\gAlﬁg c?:rg% ,;Id' c%o 0 C and
t hi onyl chl i eiter pabl ?e"gxl-136§1Y#myylomtspyrml§édamosyllswdﬁ@éesmer a period of
5 mn. Afteqém,aﬁ,le yring for an additional 10 mn, a solution of 15

benzyl - 6-tetrahydro-cycl opent apyrazol e- 3-carboxylic acid anmide (67.7
g, 281 mmol) in DW (310 nL) was n dl over 5 min using an addition

funnel. The m xture was slow y~warmpg=to rt and stirred for 16 hr. NaHCC3
(sat, aq., 100 nL) was added ‘\Dit 1 ¥

n€eOkms stirred for 10 mn. The
vol atiles were renpved in vac n YN resi due was diluted with Et OAc

(700 nm) and NakGR, lét%%ftheaﬂ}razolg&gmﬂﬂn)ad%ﬂ?‘%eé@zX&(?ﬁlégM'%{ezAsﬁP@haized and the

aqueous phase was ack-extracte conbi ned
or gani cs vveff"é°‘?/\}a§‘l"hé‘€f°%Tﬁlf (194 prpaas(addsg benzyd promide (536 mpel, AhP pdried (600 ni)
dri edipover Wﬂ%mheemd) /ﬂﬂdsttﬁﬂ@@t@&ﬂiﬁtaﬁﬁﬂtut“d}btgl hé6Y, tﬁ&eeﬂcu@v@i nitrile as
a brown solid. To t the nitrile rom b.vg% n DVF (560 niL)
vas. added. sl BRI I5u, mb i sy BRI S 546 "ol )
The m xt ur ewashes “hléalN @@l saurd0GHEAdsokition; brivg and dried over anhydrous Na,SO,. The

solution was filtered and concentrated in vacuo. This material was purified on the biotage flash

40M column (SiO,) using 30% ethyl acetate-hexanes. A colorless oil was obtained. LC-MS:

15 3.22 min; (M+Na)=291.1.
Step B: Preparation of 1-Benzyl-1,6-dihydro-cyclopentapyrazole-3-carboxylic acid
and 1-Benzyl-1,4-dihydro-cyclopentapyrazole-3-carboxylic acid (mixture).

@\/ ol
l )—COOH
N~y

To a solution of the intermediate from step A (3.55 g, 13.23 mmol) in 1:1 THF/MeOH
20 (40 mL) was added NaOH solution (5N, 3.9 mL, 20 mmol). After 3 hours at room temperature,
the reaction was quenched by adding IN HCI (22 mL). The aqueous layer was extracted with
ethyl acetate (3X) dried over anhydrous Na,SO,, filtered and concentrated in vacuo. A yellow
solid was obtained which was used in the next step without any further purification. LC-MS:
2.62 min; (M+H)=241.1.
25 Step C: Preparation of 1-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).



15 for 14 h. The reaction was cooled tort and the DVMF was renoved in vacuo.
HCl (2N ag., 800 rnL) was added and the m xture was stirred for 15 mn

fol | owed M¥O 2005/0448td on. The solid was added to a bi phasecrioszeanssnof Et OAc
(500 rnL) and HCl (5N ag., 300 nL) ang stirred for 0.5 h. The solution was
filtered and the | ayers separated. The remaining solid was again treated
with EtQAc and HCI (SNaqg.) as described above and this process (stir,
filter, separate) was repeated 20 until all sgplid material was dissolved.
The conbi ned organic filtrates wer oncentrajed to give

1-benzyl - 3- (2H-tetrazol -5-yl)-1, 4, -cycl opent apyrazole (61.0
g, 229 mmol, 81% vyield fro @ ht brown solid. Exanple

a
9. 2: 3-(1H—Tetrazo| 5-yl)-2, ) ymo-4H— i €no( 3, 4-cl pyrazol e (Conpound
2). S\ NNNN NN25  H Cofrpound '5 was p epared in a simlar manner as
descri bed i n Ex&npbaution df theamatmudiese froptseep B3 €1 d, 1623 nbyo)NVEHARCGOME) H NVR

Eggowlﬁ 3%@@5&9&%% S%H%Q@%%%vém(n% ol W%B@‘S"?’é%%m”‘%hnh ?50350

X 4.6 m), A yimine brmENop mRIC PR FTPIBYE fpr 1S, i VapigResEdRstiai ni ng 1% v/ v
15, T8 T Bl T e ) Sl e ot i, 1 -
+
6- Met hyl - s(’%—?—" o %{%Qﬂ,e BrEgfyiclavst vias Qﬁﬂﬁ’@’ “Fﬁ?‘gf)g%g%n%lab@r azol e (Conpound
3). ON N d&hd&htratddmkuomwlnpwnd/agomsd pJCdY)&rm mim (d-+8)=Adsllar manner as
described in Ex I ng hy of the
% ) l’?epjaratign %ﬁ]k QP (ﬁ'o-le cI glb-g géﬁ)%e PNy

regi oi somers was [.l)er or ned Tmat ] o Conmpound 3
was char act¥ifeAsd 1Bgnaiid- é‘htPrWCMPFWa(‘ﬂﬁbWPE‘Y“CBRB@)"* QB"‘E'OQ)( m | H,
4.94 (dd, J= 34.7, 10.3 Hz, 2 H), 1.39(d, J= 4.4 Hz, 3 H). HPLC MS:
Al'ltech(r) Prevail C 18 col um (5, K 4.6 mm), 5% v/ v CH3CN (cont ai ni ng
% v/v TFA) in H20O (containi ngZ1% v/ v A) gradient to 99% v/v CH3CN in
H20, 35n1_/mn t, =1.03 mn, |+ 92 (M,+ H. Exanple 9.4: 3-(1
H TetWazol - 5-yI ) - 1. 4- di hydr o- cyel opént apyrazo?e (Conpound 4) and 3- (1
H Tetrazol -5-y IT)Jasqlutlol@ofdhellmsgrntemyefmmﬁteoﬁéﬂf«feg;w%zmndl)en (-Ednpoeiéd 5) .

mL) was added NH,OH (14.8 N, 10.0 eq, 9.1 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 in vacuo to
15 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).

»7—CN
=N

To a solution of the intermediate from step D in anhydrous DMF (50 mL) was added
20 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 NaHCO;, 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;
25 (M+H)=2222.
Step F: Preparation of 1-Benzyl-5-hydroxy-1,4,5,6-tetrahydro-cyclopentapyrazole-

3-carbonitrile.



NNN NNN~N CN NH + ' NH [, NH KIITTNH N czTH Conpound 9. 4A 15 A sol ution of
Compound 9.4A, as an isoneric mxture, (50 ng, 0.38 nmmol), sodium azide
(86.5 ny, WO 3®5/4#8169) and zi nc bromi de (300 ng, 1.33 mmolpCT/usDMA3ER7ML) was
irradi ated under mcrowave at 200 C fgr 6 hours. After cooling to room
tenperature, the reaction mxture was treated with a 2 N HCl sol ution,
extracted with Et OAc, washed with H2O and concentrated in vacuo. HPLC
separation (C18 colum, 5 to 99 % CH3gN in H20) afforded 20 40.3 ng (61 %
of the desired product as a 2:1 mxtung of olefinic isomers. LGCMS mz 175
(MH): 'H NVR (400 MHz, DVBO-d6) S 66 m 0.5H, 6.87 (m | H), 6.76 (m
Il H, 640 (m 0.5 H, 3.35 (m H) N=#\e i soners were separated by
rever se- phase H PLC. Phenonene Lu A8C8ol um (10 p, 250 x 21.2 mm),
5% (v/v) CH3CN (containing 1% 1 Thp H2O (containing 1% v/v 25 TFA)
gradient to 70%1H20’1 20 fm/,m' n, . .a, . = 280 nm Aternatively the isoners were
separated by norf&roRagidheippresdias fomee BW-Lup $ &t mmolkn apydrausTHE 60y m (8 ¢,
250 x 10 mmpl.) cBOSDtE ¥ TOnunddeh BAemspian veds mddedBa2die-VHF (2Aafed), 5.86eqghBXBINES

(Cont al ni ngso%%ny/ eé&%ﬁ Wgr\’@ egqgroég?%?e?%%% ??c%%gre%%)ﬁ mg{ Qn’eac%l(on_ 280 nm The

order of isoner elution 1s the sane r nd reverse phase
col umis.  3wsthspeaskd fo OCF Wpierrfas pdgerd (3 ml) foljgryed BIOSHOHIA 89 ®mPICH 382884/ 035927

67 " H NVR (#h@000H712.88849), 1.35mb, 369 s¢12kdn inDater)3 Afte? héabiid thd BactionHPIeCE Mp:
Di scovery(r).Cl8 cal 43CN_(contai ning 1% v/v

um 5, 50 x 2.1 , 5% vVv/v
TFA) in H2O (B ¥ ﬁ"d’e&%‘%%te“i‘ﬁi)m“ %‘%‘tﬂ’%ﬁb&“ﬁa ST VAEHIEN i n H20, 0. 75
mL/ mn, t, resultind@ixtwreryas &8hetedwith edtlyl Qcefald (3X)HY he okgaieriayer Raf(diedwvRf i sonmer): 5 'H
NIVR 400'\/Hzan éz B filtergan cen P VAcuo. Si i rr) HPLC/ MVB:
( h |s<§ £ 9% ! %ng X{I%te_dlr@%%% (I‘%J_nl(ye d}(}/ w%:i)é@%d %@ﬁﬁsh

Di scovery(r)C 18 col um , 5% v/ containing 1%v/v
TFA) n HechromaBsranty Hiineg0 Yerthy) apetate=hgranss Waivemt:! mpnggdshe £ agdBEN i n H20, 0. 75
m./mn, t, akcollolsll mn, ESI+ = 175.1 (M+ H). The internedi ate Conpound

Step’ A pr opar atebiErosHEGasn SPRGBRGE R b B Pl Baalgt 12 acin
ethyl est efH)avid (& /4H4BiHy o). 0 V¢ Ve perttzapyy 4o eder3-4ca9 Boxy), 2.emaci d et hyl
ester (M Xt308)g K, 235 (m, 1H). LC-MS: 2.76 min; (M+H)=240.1.
15 More polar isomer (C-5 alcohol) 'H NMR (500 MHz, CDCl;): § 7.4-7.2 (m, 5H),5.28
' (d, J=14.8 Hz, 1H), 5.25 (d, J=14.9 Hz, 1H), 5.01 (m, 1H), 3.13 (dd, J=6.4, 15.8 Hz, 1H), 2.89
(dd, J=6.6, 16.2 Hz, 1H), 2.68 (dd, J=3.7, 16.0 Hz, 1H), 2.52 (dd, J=3.4, 16.2 Hz, 1H). LC-MS:
2.60 min; (M+H)=240.1.

20 Example 9.8: Preparation of Intermediate 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 as a regio-isomeric mixture,
TfO

‘: ! = CN
/

Step A: Preparation of (4-Ethoxy-2-oxe-cyclopent-3-enyl)-oxo-acetic acid tert-

25 buty] ester.
0 O
ey
o)
EtO



CEt ~NCEt NNHHN Conpound 9.4B Conpound 9.4C Conpound 9. 4B was
prepared fromthe correspondi ng ketone using a simlar nethod as 15

descri bed WHRRPWPMA44BYY t he preparation of pyrazol e esters KGRESHEIEHISNE 14. 2) .
A solution of Conpound 9.4B (2.0 g, 83419 mml) in phenyl ether (25 nlL) was
heated at reflux (250 - 260 C) under nitrogen for 2 hours. After cooling
down the solution to roomtenperature, it was | oaded on a Si Q2 col um,

flushed with DCM r | ute OAc/ Hex

(1/3) to afford 1Tto g(m{%g 0%‘% t}o%%éy CR’P g‘%&]e?ﬁ% ]3 8%%9\“2‘“ anhr%g ¥¥I % olefinic

i somers. LC- WP cyledtq 78 C( rp “‘”&eept"BSPhP? wisafidsd lithiam difisopropyl amldc‘f(l2 mL,

g 2 gﬂygro %&Q@ﬂ»ﬁ &ﬂWF?ZQJiee1'531’\19@55E{%Mllldn%f@%ﬂlau@mxéiﬁate@nﬂtg,185 00 ot
ydro-c c pyrazo car boxylic ac m xture

2 D 01 oA Rt ARty RS RSt St e PG S5 'S e 6 4C.

as an |Ssorrerandttmwarme®o 20 IC &hd gtjrreB b dn datitdnpl M@tnuds. Sthotesdich Wi qedehed est 25

anount of di i 9 i sol ution
(100 nL) in g?ﬁﬂ'ﬁ?}{ Ifﬁ()%%ggéileg%gtgédlﬁ £ Mcgt;tﬁ'ﬁ% 4% gr]l&g]/a@s%sﬁ%&rwgt room

t enper at ure ¥rie dzw‘ omsa%dra%d*azs@@r%@manémefnﬁrwd\wawe Ths resfdpoway Oorrpound
9.4D, as an ﬂ)tﬁlﬂéﬂiﬁylﬂﬁshﬂﬂr&ﬂdﬁgﬁphﬂ&@ uSiRg 359 diYl acSisi@mkdnkab gv&hyaealeal LCG-M5 nl z
150 (Mtl). dg‘tg%é 044816_.P /US 004/ 035927 68 Step C. Preparation of

2, 6- Di hydr o- B)TFHER 850 PR8I car boni trile and 2, 4-

Di hydrid- cycl opentSegpyi: Fxelaentign afammnil-smkd-mf(Gﬁewhhyue))cyclaehlaﬁ’yrﬁule-skl NH ,NH N
Conmpound 9. 4Qrt§3‘}m%9@r¢%u%esﬂ9 a suspension of Conpound 9.4D, as an i somer
m xture, (0.8 5.36 mol ) and 5 pgtassium carbonate (0.445 g, 3.22 mmol)
in acetonltrlle (30 m.) was added PO&L3 (0.785 nL, 8.58 mmol) at room
tenperature. The reaction m xture wa ated at reflux for 2 hours. After
concentration in vacuo, the resjdue dilyted with Et OAc (150 rnL),

washed with H20 and @\/
N~N —X(

To a solution of the intermediate from step A (2.15 g, 8.45 mmol) in ethanol (100 mL)
was added benzyl hydrazine hydrochloride (1.8 g, 9.22 mmol) and HOAc (10 mL). The reaction

15 mixture was stirred at room temperature for 16 hours and then refluxed at 70 °C for 30 minutes.
The reaction was cooled to room temperature and concentrated in vacuo. The residue was
dissolved in ethyl acetate and washed with water, saturated NaHCO;, and brine. The organic
layer was 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

20 product (1.64 g) a brown oil,

Step C: Preparation of 1-Benzyl-5-0x0-1,4,5,6-tetrahydro-cyclopentapyrazole-3-

carboxylic acid.

To a solution of the intermediate from step, B (1.64 g, 5.25 mmol) in dichloromethane
25 (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-dioxe-pyrrolidin-1-yl ester.



,brine, dried (Na3S04), and concentrated to afford 141 ng (20 % of
Compound 9.4A as an isonmer mxture. LGMs mlz 132 (M+l). 10 Exanple 9.5:
3- (1 H TeW®d2095/0818¥4 ) - 2, 6- di hydr o- 4H-f ur ol 3, 4- ci pyr azol eqIOmzpeUN3N26) . NN
N/ NNNH H Conpound 6 was prepared 43n a simlar manner as described in
Exanple 9.1, and was characterized byNVR and M5, LCM5s mz 179 (Mtl);'H
NVR (400 MHz, CD30OD) S 5.07 (t, 15 J =2.2 Hz, 2 H, 4.92 (t, J = 2.2 Hz,
2 H. Exanple 9.6: o

5-Ethyl-3-(1Htetrazol -5-yl)-2,4,5,6-\f{ etrahydr @ cycl opent apyrazol e
(Conpound 7). NN N 'N N-N H H20 pound S prepared in a simlar
manner as described in Exanple 2.1, apdAwaso-charpcterized by NVR and M5,

'H NMR (MeOD, 400 MHz): S 3.0 H Hd )3 14%8 7.6 Hz), 2.94-2.82 (2H,
m, 2.51 (1 H, dd, J— 15. 2, 6 2N‘4:1(10I—Iodd J=13.6, 5.6 Hz), 1.6
(2H, m, 1.02 (3_H, J= 7. V5: Discovery(r)C 18 col um (5,

50 x 2.1 nm), 5% JP@SO‘L&PB‘&NW'E‘ES'H? ﬁff"ﬁ'@‘%%%ﬂ/&ﬁ%ﬁ%“")‘ BES LM Ei ning 1 %
v/v TFA) gr adidésdiv-Hytro8SecininideCHBIGIN 1 @5minbl) fdlddsed Oy FIBC (2104 g;n(ns rin;nol): Alftedd2 m n,

ESlI + = 205.2 $1m|n%&1tr oin te e%gg%érgéﬁ'%;s th%r%gxgn%%)gtgr% Qsic%gﬁgféralte et I‘ a l e 9.

Preparation o ernedrate |-Benzyl - I oxy- ydr ocycl 0-
pent al cb pyr azsdﬂuewg-déﬁ?%ﬁleﬂ‘vhaﬁﬂte (?@ gty WaP@eé‘;W@psaV\fatePN%éP’i“@ﬂﬁ apst

LNy D Bdl'nb}’l@lé &‘gzﬁ%(}gly s g'ﬁgyﬁa‘mi’(ﬁﬁlﬁh@%p%ﬁhbﬂ c@&blﬁlratecﬂneﬁchd” ester
and 1-Benzyl - - di hgdro cyc{f opent apyr azol e- 3-carboxylic acid ethyl ester
(mixture). Iow solid was obtaine

Step E: Preparation of 1-Benzyl-5-0x0-1,4,5,6-tetrahydro-cyclopentapyrazole-3-

carboxylic acid amide.
)

©\/ - {
4

N~

10 N NH,

To a solution of the intermediate from step D (2.0 g, 5.25 mmol) in 1,4-dioxane (50 mL)
was added NH,OH (14.8 N, 10.0 eq, 3.53 mL). A precipitate formed immediately. After stirring
at room temperature for 15 minutes the reaction mixture was filtered through a fritted funnel and
the precipitate washed with 1,4-dioxane. The filtrate was concentrated in vacuo to give a solid.

15 Step F: Preparation of 1-Benzyl-5-oxo-l,4,5,6-tetrahydro-cycloper;tapyrazole-3-

carbonitrile.
O

ZN—CN
/
©\/N\N

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
20 reaction was quenched with water and extracted with ethyl acetate (2X). The organic layer was
washed with water, brine and dried over anhydrous Na,SQ,, 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-
25 dihydro-cyclopentapyrazol-5-yl ester and Trifluoro-methanesulfonic acid 1-benzyl-3-

cyano-14-dihydro-cyclopentapyrazol-5-yl ester (mixture).



N'N To a solution of the pyrazole (Conpound 9.4C, see Exanple 9.4, Step A
2.0 g, 11.22 nmmol) in anhydrous THE (100 m -) was added benzyl brom de
(5.36 MmoMWO 2085/888mol ) and 10 NaOH (1.79 g, 44.88 mmvIPCT/U$20@035L217r ri ng
at roomtenperature for | hour, the rgaction was quenched with IN HC (100
m.). The resulting m xture was extracted wth ethyl acetate, washed with 1
N HCl, saturated NaHCO3 sol ution, brine and dried over anhydrous Na2SO4.
The solution was filtered and conceﬁ?rat ed in vacuo. This material was
purified on the biotage flash 40M col\um (Si Q) using 30% et hyl
acet at e- hexanes. A colorless oil was ined. LCMs: 15 3.22 mn;
(MtNa) =291. 1. Step B: Preparatign_of
| - Benzyl -1, 6- di hydr o-cycl opent & exboxylic acid and
1- Benzyl - 1, 4- di hydr o- cycl opent &j : -car boxyl iC aC| d (mxture). NN
COOH To a sol utjon of t he i nt rrredlatefromsteﬂ Kg g 13,23 mmol ) in
1: 1 THE/ MecH @ sglitiop gbiheyiptrmygiae Borpstep FNATHNS b8 Lngdhin pbkdrovs TYF e mLyE ol ) -
After 3 hours°Catas 5daedﬁsbmfmemésmy freparetl Hdiumeltibiopy amag | guemefietHibg addi ng | N
O (22 ML) A BSOS YL A S SH UL ARL S0 M e, BHOK), acetate (3X) dried
5 THR ed

over anhydro red and “concen I'n vacuo. A yellow solid
was obt ai nedfoniiaehekieblopsidine fl 4 &6 menD Ws%a\ééﬁdvﬁ“ hetaetion gppwafrogdidre?

purificati 0’@ and-&rrdor 3 l’%ur@zrhmegotlor(%mma‘éa-wlh sa@ﬁte&fﬂﬁml @lutlgﬁ epaKeat i on of
1- Benzyl - 1, 6- di hydro-cycl o enttﬁ%r azol e- 3- car box

2 5-di oxo- Ff)elstu}n% BﬁuHi was %tra W, )Hacetate, washed with IN (\-IIC, SOlUth%I sgmrated
| - Benzyl - 1, MaHdiOR yedution @ dticdpedn mwmamezlseq 3rhe sotutionkyds ifiteredand @ncentrated

2, 5 0x0- PURAR. UL sl GRRETon GGk 19 RS 001B0 BOTh 52004/ 085927

70 O ON a so tlono e i1nter late 1rom st B (3.17 g,
13. 230l ) 5% sihybre@edexanre ayplupnt topiferd g fitragiofitherdgsiredbnigduy ey ‘rﬂ“ﬁ‘i“tﬁéf (3.04 g,
26. 46 mol ) 4fmt chﬂM\ﬁgloj?sXmgchM(gO(g\/ng@D%@) mbalsome%befﬂ $tnh,50),Ng the

reaction m xture at roomtenperature rs, was concentrated in 5
vacuo. The ¢dptali: S ds ik Lodbe. ik r EMWPO%{\@& 8‘?@3)( Q\é'emr'ﬁe')‘ef) Wathed with
saturated NaH@SH), 663 Ui 1105, BM€ 20, 3.Nbd, The Lorgsinive-Hh-8yEss. was dri ed over
anhydrous Na2SO4, filtered and concentrated in vacuo. A yellow solid was
obtained. LCGMsS: 2.99 mn; (MH) =338.1. Step D. Preparation of

1- Benizy| - 1, Bragipheypcr: S-Rryokphakegpymkizd)-24,.36-camndxyéyelepeatpxtazodeni de and

1- Benzyl - 1[\@; g,bmqug) cycl opent apyrazol e- 3-car boxyl ic acid am de (m xture).

O 10 NN
I
>——NH
/\/

Step A: Preparation of l-Bcnzyl-S-propoxy-l,4,5,6-tetrahydro-cyclopentapyrazole-

=

ZNCN
/
©\/N\N
20

To a solution of 1-benzyl-5-hydroxy-1,4,5,6-tetrahydrocyclo-penta[c]pyrazole-3-

RS

3-carbonitrile.

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

25 of this time sodium hydride (6 mg, 0.15 mmol, 60% dispersion in oil) and propyl bromide were



To a solution of the internediate fromstep C (4.45 g, 13.22 mol ) in

1, 4-di oxane (150 nl-) was added NH4OH (14.8 N, 10.0 eq, 9.1 nlL). A

preci pi t aWO 2095/8816 mmedi ately. After stirring at roomREIpEs20er3sL7f or 15
m nutes the reaction mxture was filtgred through a sintered funnel and
the precipitate washed with 1, 4-di oxane. The filtrate was concentrated in
vacuo to 15 give a yellow solid. LCMS: 2.55 m n; (M+H) =240.1. Step E
Preparatio ta rrhonitrile and
- Benzyl - 1. 500 R0 AL e SRR AR E GRS &
~ ' NON To "&uliag 'EIt"I"E?rY"aE)‘F"“?q*Fé with etBY! AsHieavashetl wisibrine ipedovergntydipgsdr ous DVF (50
m.) was addegso, ey @aubrcetraib i0bdchle ThZredde Gas phdfied bPPRLO (SiOHfkigg stirring at

room t enper at ur.e action was quenched by pouring into
wat er (100 ‘)ethylﬁ‘ietat?%eﬁnest ﬁ'éetﬁ?éff[ﬁj@m&ﬁ% extracted with ethyl acetate,
washed wi t h sat teptBe PréfatdGaBef 11 Benzyb$-pdpoyes-(ON-eatraaaHiy i1 315S-téteaB B4, il tered
and concentgygz‘gqmb}qa%@cuo The residue was purified on the biotage flash 40
M col um (S using 20 % ethyl acetate-hexanes. A white solid was

obt ai ned. LC—I\/B 3.22 min; 25 (%222.2. Step F. Preparation of

1- Benzyl - 5- hydroxy-1, 4, 5, 6-tet r ahydhao- cycl opent apyr azol e- 3-carbonitrile.
WD 2005/ 044816 PCTI US2004/ 035927 71 54 NCcj3CN N2 To a solution of

the internmediate fromstep E (0.95 .29 mmol) in anhydrous THE (40 rnL)
cooled to O C under a N2 atno re added, Bor ane- THF (23 nmol , 5. 36 eq,
1.0 M solution). The reacti S r o] roomterrperature and stirred
for 1 hour. The reaction 5 wa coll ed NV C. water was added (3 nm)
fol | oned by Na 1.32 nm,
30% sol ution i Sﬂt\(ﬂétéoe]?n Empétlme“;r;lm{e}a’a?let| ngsm%w(zsr @gg olk%ﬁ%%{%lﬂrggﬁ%n?ﬂﬂr%m% m nut es,
it was cool ¥ 24d5d VG Ronidirmetided 1 4inm O dirarietdeand By bramideduns: P8h of water.

The mwesul triung). Mkt ehitg W Sea@Sit .ﬁqamteadswc&"da 1s=.mdagséj it vk @doRH @ rorX) . The organi c
The 1 e duc HEEiR HEER Ml Pt THFSIr PSRy GOrRg P a0obg et hyl
acet at e- hexastas wathedywithebrige, d_nem over arthyrr@:s Bf.SOHételed &daerden@atél in vacuo.
The residue was purified by PTLC (8i0;) using 100% ethyl acetate to give the desired product.
Step C. 5-Propoxy-3-(1H-tetrazol-5-yD-2,4,5,6-tetrahydro-cyclopentapyrazole
15 (Compound 12).
To a solution of the intermediate from step B (26 mg, 0.08 mmol) in DMSO (0.6 mL)
was added potassium-£-butoxide (0.6 mL, 0.6 mmol, 1.0 M in THF). Oxygen gas was bubbled
through the reaction mixture for 15 minutes. The reaction was quenched with HCI (3 mL, 3N).
The resulting mixture was extracted with ethyl acetate (5X) dried over anhydrous Na,SO, filtered
20 and concentrated in vacuo. The residue was purified by reverse phase HPLC to afford the title
compound. 'H NMR (CDCls) § 4.80 (m, 1H), 3.51 (m, 2H), 3.24 (dd, J=6.8, 15.5 Hz, 1H), 3.18
(dd,-J=6.9, 16.0 Hz, 1H), 2.85 (dd, J=4.1, 15.6 Hz, 1H), 2.79 (dd, J=4 .4, 16.1 Hz, 1H), 1.62 (m,
2H), 0.96 (1, J=7.6 Hz, 3H). LC-MS: 2.15 min; (M+H)=235,

25 Example 9.10: 5-Isobutoxy-3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
(Compound 15).



al cohols. Less polar isonmer (C-6 al cohol, Compound 17)'H NVR (500 MHz,
cba3): s7.2 (m 5H), 535 (d, J=14.9 Hz, 1H), 5.31 (d, J=14.6 Hz, 1 H),
4.99 (dd, WD:=3080448169 Hz, IH), 2.9 (m 2H), 2.6 (m | HeCRRURB04035921 H) .
LCG-Ms: 2.76 min; (MtH)=240.1. 15 Moreygol ar isomer (C-5 alcohol) '"H NWMR
(500 MHz, CDCI3): 6 7.4-7.2 (m 5H), 5.28 (d, J=14.8 Hz, lH) 5.25 (d,
J=14.9 Hz, | H), 5.01 (m | H), 3.13 (dd, J64 15. 8 Hz, H, 2.89 (dd,
J=6.6, 16. 2 Hz, Hys dd J=3.4,16.2
Hz, 1 H. LC M lrhe e Oémou"d afmqﬁsegg%}%"z‘ﬂg% ?é‘%?"%pr“ etﬁlgydlg ¥¥ar ati on of

| nt er medi atrentatelpyrizole? warbasitiile fresfirehpn.® usios apintilapyserzdure dgscribed for the

cyano-1, 6- @&H%QE&EQW]%"‘:H%M@é@lg@%'(meﬁ)@,ﬁzﬂﬂ%) 323 (dd, J=6.9, 15.5

Trifl uoro-nethanesul fonic acid

benzyl - 3- cy&n DI 3- 17 fiipdr 600V Hibpbt (dpyTalz 16 iz YD, 28(ed: /2. 5.4 Hgi 0- i soneric
m xtuse.  TiHY 18Nm, NHHL 8P A=6FRPpAHat.c-M3: 042 min; (M+H)=249.

(4- Et hoxy- 2- oxo-cycl opent - 3-enyl ) -oxo-acetic acid tert- 25 butyl ester. OO
Ox O Et O WD 2005/ 044816 PCT/ US2004/ 035927 72 To a solution, of 3-ethoxy
cycl opent erfoaepl 2.1 1 Z-Butoxy 8- (8H-tetrmad 1)5-yihr ARyl drs-cYdhipedtdfy raznke) cool ed to - 78
C under a r‘tbr,l\}‘gfgﬁ@ 1t mosphere was added |ithiumdiisopropyl amde (12 inL,
24 mol , In THF). After 15 mnutes, a solution ofdi-tert-butyl

di oxal at e (3.73 g, 18.5 rrm)l\).\.%-lE (15 nm.) was added. The reaction

m xture was stirred at -78 C for m nutes 5 and then warnmed to -20 C and
stirred for an additional 15 m nutes he reacti on was quenched wth IN
HCl (40 m-) and extracted with eth etagew(3X). The organic | ayer was
washed with brine, dried over anhydrgus® [&4, filtered and concentrated
in vacuo. The residue was purified bw-+kash/chromatography (Si Q) using
35% et hyl acet at e-hexanes to give the deslﬂreg product (2.53 g) as an

of f-white solidrhelle &nﬁi@ur@ wab) 5 e ﬂ"Brh(PJBenQﬁ -5-hydroxy-1, 4 5 6-tetrahydroc clo-
I - Benzyl - 5- ox ent apyr azol %oxyl ic acid

I a
tert-butyl pggt(?)[gpyrazele-é-carkgn}:\trlle( ce xamplg9 7 usmg a similar procedure d%.scnbe% for the
synthesis of Example 9.8. '"H NMR (CDCl,) & 4.78 (m, 1H), 3.56 (m, 2H), 3.24 (dd, J/=6.8, 15.6
Hz, 1H), 3.17 (dd, /=6.9, 15.9 Hz, 1H), 2.84 (dd, J=4.1, 15.6 Hz, 1H), 2.77 (dd, J=4.6, 16.0Hz,

1H), 1.58 (m, 2H), 1.42 (m, 2H}), 0.95 (t, J/=7.3 Hz, 3H). LC-MS: 2.50 min; (M+H)=249.

15
Example 9.12: 5-Fluore-3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
(Compound 14).
F
N-—N
NN
\ N”
N_N\ H
H
Step A: Preparation of 1-Benzyl-5-fluoro-1,4,5,6-tetrahydro-cyclopentapyrazole-3-
20 carbonitrile.

AL ’
~/—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

25 temperature for 15 minutes, the reaction mixture was diluted with ethyl acetate, washed with



To a solution of the internediate fromstep A (2.15 g, 8.45 mmol) in

et hanol (100 nL) was added benzyl hydrazi ne hydrochloride (1.8 g, 9.22
mmol ) andWaoos/(4u8161) . The reaction 15 m xture was st irQTEdS2044/03692M
tenperature for 16 hours and then refluxed at 70 C for 30 mnutes. The
reaction was cooled to roomtenperature and concentrated in vacuo. The
resi due was dissolved in ethyl acetate and washed with water, saturated
NaHCO3i and bri r anl drie Na2SO4
NaHOCE! a0 SIS NAT08 SR O] RS S T r B RS, Pe280!

chr omat ogr apfiiered 8id@encenyrstechig v@@o. Jbhe tekighle vacrifitddy ﬁ@b@(ﬁéla) usiog 1%ehvl he desired

20 product (él:et@t@ﬂhé?&ne@to@fv@%dé@i‘rédcon%?o@rﬁi (f6 mdyr epar ati on of . .
1- Benzyl - 5- oxo-1, 4 -tetrahydro-c clopent }F%razole 3- carboxylic acid. O

0 OoiEOH To a soﬁ“ﬁ‘tq d’ﬁeﬂifa"f’h%“r'm‘ -FrdueratdH-Fegatok -yl 4 po-fefragydrey 5 25
mol ) isn di cikopeatmpidamne 25 (20 nL) was added trifluroacetic acid (20 nli)
and the resulting solution stirred atcroom tenperature for 4 hours. The
reaction m xture was concentrated in Yacuo and azeotroped with toluene
(3X). This material was carried on tg/thRe next step w thout any further
purification. Step D: Preparati of
1- Benzyl - 5- oxo-1, 4, 5, 6-tetrahyd G yiazol e-3- carboxylic acid

2, 5-di oxo-pyrrolidin-1-yl estersJ A 0448TIoc PCT/ US2004/ 035927 73 0 O
ONNNOOTo a solution of the internediate fromstep C (1.34 g, 5.25
ml ) in CH2C 2( 5he pampoypd avas pigreredifrow ty errendgteraedia framitepa ysipg23imfar 10. 5 mol )
foll owed by fb¥eduedelttibed,in Exdmpie IBBkep B. Af ter stirring at roomtenperature

f 18 h th t The 5 d
hos dluren i ¢ h s triote Bt g0 S8R E T S ol s TNorocs. T

sol utién and(COblmpm14)1'he organi c |l ayer was dried over anhydrous Na2SO4,

~filtered and concmts&a&oﬁqﬁhamvr%me ﬁorﬁ%téﬁqi dl?W 99k &nq\ow@m&m(amwas Step E
Preparatl on of 1-Ben %ro CXC opent apyr azol e- 3-

car boxyl i c aﬁdaﬂ farmudaéld I((6 ré,) f(j_lb F@M pNiqglum black (YO mg). After stxrrmg the redction

mixture under nitrogen atmosphere for 96 hours, it was filtered and concentrated in vacuo. The

residue was purified by reverse phase HPLC (Gilson) to give the title compound (4.9 mg). 'H
15 NMR (CD;0D, 500 MHz) 6 5.8 (d, /=519 Hz, 1H), 3.31-3.17 (m, 2H), 3.14-2.92 (m, 2H).
LC-MS: 0.99 min; (M-+H)=195.17.

Example 9.13: 5-Propyl-3-(1 H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
(Compound 11).

20 H
Step A: Preparation of 5-Allyl-1-benzyl-1,6-dihydro-cyclopentapyrazole-3-
carbonitrile and 5-Allyl-1-benzyl-1,4-dihydro-cyclopentapyrazole-3-carbonitrile (mixture).

\

©\/ -
#/—CN
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To a solution of the trifluoromethansulfonic ester intermediate described in Example 9.8

25 (114 mg, 0.307 mmol) in anhydrous THF (2 mL) was added tri-n-buty] allyl tin (112 mg, 0.338



To a solution of the internediate fromstep D (2.0 g, 5.25 muol) in

1, 4-di oxane (50 nL.) was added NH4OH (14.8 N, 10.0 eq, 3.53 nL). A

preci pi t aMo tosRd16 nredi ately. After stirring at roompaEmpeoeyosse’sfor 15
m nutes the reaction mxture was filtgred through a fritted funnel and the
precipitate washed with 1,4-dioxane. The filtrate was concentrated in vacuo
to give a solid. 15 Step F: Preparation of

1- Benzyl - 5- 0x rah z rbonitrile.
O To & sor ML B i el Vet S BR PR B S By & D0 )
was added @yas@Opemondl). mrﬁedefu(l&tn@gacthnmmrplfo)m howrst hweeoghditarpams. After 30

m nutes at tEnQ&FBu'Geeaﬂpmfe?eEU’ﬂ%,restdbeewas%&cénﬁé&izh 9d2uc)’ﬁ§pxﬂ:‘ﬁ§ﬂﬁ|ﬂﬁd W th water and
extracted with ethyl acetate (2X). The origanl c layer was washed with water,

brine and dffoRGPERISF NS UMETE r‘f‘\%é%@ﬁa“dfzp F@Y'éﬁf‘atedﬁff“?féﬁ‘é"eﬂ'{af‘%? ed in vacuo.
The r@esi duegiwai® dpsired grodet (33yng)| ash chromat ography (Si 02) using 30% et hyl
acet at e- hexanes 0 e s.a yellow solid.
Step G Prepar atl 8#8" ratthT%ngAéingE%:Q gﬂﬁe"gmlgé?:gé %%enzyl 3-cyano-1, 6-
25 di hydr o slenentapyrazaiyynd 53-Allyl3-behzybd (18rtetzardl-Styl}-F.4-dibydge-net hanesul foni ¢ acid
1- benzyl - 9%{#9%%\% Aedibyggo- cycl opent apyrazol -5-yl ester. (mxture). WO
2005/ 044816 P 004/ 03592)7 74 TFQCN NN To a solution of the
internediate fromstep F (447 ng, 1.8% muol) in anhydrous THE (14 ni-) at
-78 C was added a solution of freshly prepared |ithiumdiisopropyl

am de(1.89 mmol) in THE (6 nlL). Aftegr stirring the reaction at -78 C for
30 mnutes 2[N,N-Bis(trifluronethyl uf onyl ) am ne] - 5-chl oropyridine (1.4
g, 3.6 mmol) was added. The rege i way-ed to -20 C and stirred for 3
hours. The reaction was quenc lat %d NHACI sol ution, and the
resulting mxture was extract es yl ‘etate, washed W|th I N HCl
solution, saturated NaHCO3 sol ut| on and dried over anhydrous Na2SO4. The
sol uti%n was fi IhefaEwoua yecrssPrehiemheigtermefialy shtiegd inptor ARYE BB 2was puri fi ed
on the chr Osﬂfﬁiﬂa@brb@&rﬂ&lsdﬂx@edﬁnm&@}ems&feﬁB rotor (Si02) and 10 5% et hyl

acet at e- hexanes nt hed roduct as a 2:1
m xt ure of doubsl?é’cg su'?fo?ye!!sl%()}?l s%zr?g? g'?;’ﬂ %gﬁ%ﬁh (Q(C)f)yc tap (Maj or

i somer) S 7.45- Mo3 s¢lptjon 5ffhe mte@@@@@(rmsteplB[-llﬁmgs)(!ﬁim(@l) mZH}haHO:BWQG (bd, 2H).
"H NMR (500adeza fev@g&%}con({eMa&th %ﬁﬁé’rlacgbnmaéﬁ)mogengbug md/d's('ﬁ)i mgﬁwe@?’ (bt, IH,

5. 39 2H) LC M5 Mt+H) 15 Ex
5- Pr o\(ézxy 3adéffd+491 L2l fi(ea%s m'éptm Was stirgd s"(dg athééf?ga" ﬁg?asrptseff‘c@%!'r’%g@ﬁ%ﬁwf azol e

( Conpound 1Phe.reaction mixture was filtered, concentrated in vacuo and purified by reverse phase HPLC to
give the title compound. 'H NMR (CDsOD, 500 MHz) & 3.06 (m, 2H), 2.97 (dd, J=7.5, 15.1 Hz,
1H), 2.5 (m, 2H), 1.6 (m, 2H), 1.4 (m, 2H), 0.98 (t, /=7.3 Hz, 3H). LC-MS: 2.60 min;
(M+H)=219.36.

20
Example 9.14: 5-Cyclopenty!}-3-(1H-tetrazo}-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
(Compound 13).
N—N
(N
X .
v N
N—N
. H
H
Step A: Preparation of 1-Benzyl-S-cyclopent-1-enyl-1,6-dihydro-
25 cyclopentapyrazole-3-carbonitrile and 1-Benzyl-5-cyclopent-1-enyl-1,4-dihydro-

cyclopentapyrazole-3-carbonitrile (mixture).



N~N N VI NH 0-QN,NH Step A. Preparation of
1- Benzyl - 5- propoxy-1, 4,5, 6-tetrahydr o-cycl opent apyrazol e- 3-carbonitrile.

CN N N 2wvOorososeiaut i on of PCT/US2004/035927
1-benzyl - 5- hydroxy- 1, 4, 5, 6-t et r ahydr ogycl o- pent a[ c] pyrazol e-3- carbonitrile
(see Exanple 9.7, 30 ng, 0.125 nmol) in anhydrous DMF (2 ni) was added

sodi um hydri de (6 mg, 0.15 nmmol, 60%dispersion in oil). After stirring for
3 mnutes propyl brom de was added 4 L, 0.15 nrnol) and the resulting

m xture stirred for an hour. At the 25 of this time sodium hydride (6
ng, 0.15 mol, 60% di spersion in oi and propyl brom de were WO

2005/ 044816 PCT/ US2004/ 035927 75 addad. After 30 m nutes the reaction was
guenched by addi ng saturated NH4C The resulting m xture was
extracted with ethyl acetate, w brine, dried over anhydrous
Na2SO4i filtered and concentr af po—-CN'he residue was purified by
PTLC (SI @2) using 15% ethyl ace exanes to give the desired product. 5
ISE Eg nszI PYSGB?[)SLFI% 9? g:?t)ré?_i_tl}e 1ﬂuoromFthq§sulfPrjlc ejs_ter mtgmédl%te ?escnll;'ed dn Example 9.8

cycl opent apy§Saueod- @1 n@oh@) L4-diofdadyvas pilded eycihpehterNHylHgroaic sm @2 naR-58f t he

i nt er medi atn%ncflf %é&@&oﬁhﬁt@@éd"ﬁg, A 9%81) HH‘Pétrlkné tﬁph@ny@ %%m@bauédlunm-) was

added vvater m.), sadium azid § ng d“é%)(pc brom de (10
ng, 0°04 1d° »nl?bquact%"e* PfCWésdte?t?Pgat he "é(E"Fi’eG“rS‘°W§ét°&'f‘fée‘%1ft e or 18 hour s,
it was cool it ethgl abetda)wash@IVARNNNAOH, Wifchntiied 03r mhydr@NINa)ROs Taeldidon The
reaction mxt tedvm et.h t h bri ne,

dri ed over It:{terrcl %ﬁ‘ﬁm )%té " er ed esgﬁ%‘bacsz nggén rtgﬁcgﬁﬁgtﬁ&sgc 0. The

resi due vvaszoﬁ(bmlcmé@r BYOPand @0 pSithapacetaieshengpesigisloanhy| acetate to give the

desired pr OdUCt Ste tBeﬁ’r&ara%mP S1QARAMH1-Reylcibpent-1-enyl-3- (1H—tetruol-5—yl) -1,6-
Htetrazol - 4,5, 6- tetrah%/Bdro C ropent ai%razo e %gl)- rrpound 12).

To a Yol ut |‘BWdH’F°yf'ﬁ%"“F’ﬁ¥'é?"r'F€6flé é“zF'r% @Yeébl gryESH Hyfgtrazgl- in DVBO
(0.6 ni) dihydro-cyclopentapyrazole (mixture).

A
// y, 'r'\l
H

The compound was prepared from the intermediate obtained in step A above using a
similar procedure described in Example 9.8, step B.

15 Step C. 5-Cyclopentyl-3-(1 H-tetrazol-5-y1)-2,4,5,6-tetrahydro-cyclopentapyrazole
(Compound 13).

To a solution of the intermediate from step B (16 mg, 0.048 mmol) in methano! (2 mL)
was added formic acid (200 yL). 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

20 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.

25 Example 9.15: 5-Butyl-3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
(Compound 8).



was added potassiumt-butoxide (0.6 nL, 0.6 mmol, 1.0 Min THF). Oxygen gas
was bubbl ed through the reaction mxture for 15 mnutes. The reaction was
guenched Wa 1005448163 nL, 3N). The resulting m xture wacxs2eefsh2n t h
ethyl acetate (5X) dried over anhydrqgys Na2SO4 filtered 20 and concentrated
in vacuo. The residue was purified by reverse phase HPLC to afford the
title conmpound. "HNWR (CDCI3) S 4.80 (m I H, 3.51 (in, 2H), 3.24 (dd,
J=6.8,15.5 Hz, | H), 3.18 ( J=6.9, 16.0 Hz, | H), 2.85 (dd, J=4.1, 15.6
Hz, | H, 2.79 (dd, J=4.4, 16.1 Il H, 1.62 (m 2H), 0.96 (t, J=7.6 Hz,
3H). LCG-Ms: 2.15 min; (M-H)=235. 25 10: 5-1sobutoxy-3-(1
Htetrazol -5-yl)-2,4,5, 6-tetrahydr ntvapyr azol e  (Compound 15). 4- O
NN N " N NNNH H W 2005/04481 ¥4/ 035927 76 The title
conpound was prepared froml -benzyl- y- 1,4,5, 6-tetrahydrocycl o-
pent a[ c] pyrazol e-3-carbonitrile (see Example 9.7) using a simlar procedure
described for t S f LT X 3.S 4.77 (m |
s S w@ﬁpé %sg@p%-.gga,ﬁofq Be#mmtﬁ 1% (ﬁhydrdg}y%&%d 6.0 Sm o
1 H, 2.85 ceﬁ’amtrﬂe—wdi Benzyl-gbysyl-1 ,ﬁdlwdro-gyciree"(adbraZOLe-”4¢a2b°r5"'9('Hi‘"r% 1 H, 1.85
(m I H, 0.94 (d, J=6.7 Hz, 3H).™hC-Ms: 2.42 m n; (MH) =249. Exanple 9. 11:
5-But oxy-3-(1 Htetrazol -5-y| )-2,4,58,6-tet rahydro-cycl opent apyrazol e
(Conpound 16). ONN N/ N NNH H\L0 The title conpound was prepared
froml -benzyl-5-hydroxy- 1,4,5,6-tet drocycl o-

pent a[ c] pyrazol e-3-carbonitrile le 9.7) using a simlar procedure
described for the synthesis o en' HNWR (CDC13) S 4.78 (m 1
H, 3.56 (m 2H), 3.24 (dd, J= 1 H, 3.17 (dd J 6. 9 15.9 Hz,

| H, 2.84 (dd, J=4.1, 15.6 Hz, FD 77 (dd, J=4.6, 16 H, 1.58
(m 2|S.|) 1. 42 (l:FP Qqhﬁnon 9 'dgglFtupromgthaps\@for’q:zesteglpﬁrmeq_@e qggmbfgl usgxaﬁaplﬁQ 8( M+H) =249.

(180 mg, 0.486 mmol) in toluene (3 mL) was added n-butyl boronic acid (99 mg, 0.973 mmol),
K,CO5 (201 mg, 1.46 mmol), PACL(dppf), (12 mg, 0.0146 mmol) and Ag,O (225 mg, 0.973

mmol). After refuxing the reaction mixture for 6 hours, it was cooled to room temperature and

,_.‘.
S

filtered. The residue was concentrated in vacuo and purified on the chromatotron using a 2000-
10 micron rotor (SiO,) and 5% ethyl acetate-20% ethyl acetate-hexanes as the eluant to give the
desired product (52 mg).
Step B: Preparation of 1-Benzyl-5-butyl-3-(1H-tetrazol-5-yl)-1,6-dihydro-
cyclopentapyrazole and 1-Benzyl-5-butyl-3-(1 H-tetrazol-5-yl)-1,4-dihydro-

cyclopentapyrazole (mixture).

i/ /N N
N I
15 N HN-—N

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).

20 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;0D, 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.



Example 9.12: 5-Eluoro-3-(1

Htetrazol -5-yl)-2,4,5, 6-tetrahydro-cycl opentapyrazole (Conpound 14). F
N-N N, N wWo 205/044816H St ep A: Preparati on of PCT/US2004/035927
1-Benzyl -5-fluoro-1, 4,5, 6-tetrahydro-gycl opent apyrazol e-3- 20 carbonitrile.
F MNCOCN To a solution of

1- benzyl - 5- hydroxy-1, 4,5, 6-tetrahydrocycl o- pent a[ c] pyrazol e-3- carbonitrile

(see Exanple 9.7 0 . ) in drous di chl orgnet hape (0.9 nlL)
o addeq fampied 5 g IRyl iehoh s SN Bl S B F TRy ¢ o
stirring at9 aebiMedylkedbectmtzoSoD2gkdiydragynlopeetpyratol (C@gbadi®).m xt ure was
diluted with ethyl acetate, washed with WO\ 2005/ 044816 PCT/ US2004/ 035927
77 saturated NaHCO3 sol=sti on gnd, brine. Thejpefgani g_hayer was dried over
anhydrous Na2SO4 filterey ang concentrat e vacgo.n The residue was
purified by PTLC (Si Q2) 0 o ethyl acelat x,a'ﬂes to give the
desired compound (16 ng)N—Step /B: Preparati orN-eM M
1- Benzyl - 5-fl uoro-3-(1Htet Hazol -5-yl)-1,4,5,6-t8trahydro- 5
cycl opent apyr azgke-: FPrdfaPMtion ér shEchbxM1 Bl dihydrbR§cisiRrimp it 825 bhtyRPRIEed from the
cyano_internediate fromStep A using a simlar procedure described in
ExanpPe 9. 8¢8RS Step C. 5-Fluoro-3-(1
F+tetrazo|-5-y|)-2,4,5,6-tetrahydro-cycbo;§&é§pyrazole 10 (Conpound 14).

d

g

To a solution of the internediate fromgfe (13 ng, 0.04 mmol) in MeOH (1
m.) was added formic acid (0.FOW by pal | adi um bl ack (10 ng).
After stirring the reaction m xt ufder nitrogen atnosphere for 96
hours, it was filtered and concentra ﬁd in vacuo. The

To an ethanol (5 mL) solution of the ketoester (254 mg, 1.0 mmol), prepared from 3-
ethoxy cyclopentenone as in step A of Example 9.8 above, was added hydrazine hydrate (34 puL,
1.1 mmol), followed by acetic acid (0.5 mL). After refluxing the reaction mixture for 1.5 hours,
10 it was cooled to room temperature and concentrated in vacuo. The residue was suspended in
water and extracted with ethyl acetate. The organic layer was dried over anhydrous Na,SO,,
filtered and concentrated in vacuo. The residue was purified by flash chromatography (SiO-)
using 25% ethyl acetate-hexanes to give the desired product as a white solid.

Step B: Preparation of 5-Ethoxy-1-(toluene-4-sulfonyl)-1,4-dihydro-

15 cyclopentapyrazole-3-carboxylic acid tert-butyl ester.
a )
EtO 0
J \
N
1
Ts

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 L, 2.2 mmol) and p-toluene sulfonyl chloride (230 mg,
1.21 mmol). After stirring the resulting reaction mixture at room temperature for 3 hours it was
20 diluted with CH,Cl,, washed with IN HCI, saturated NaHCQs;, 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.



residue was purified by reverse phase HPLC (G lson) to give the title

conmpound (4.9 nmg). 'H 15 NWMR (CD30OD, 500 MHz) S 5.8 (d, J=51.9 Hz, IH),

3. 31- 3. 17wWonoo2bd4s163. 14-2.92 (m 2H). LG MS: 0.99 m n; KddriHol@Bs5907.

Exanpl e 9.13: 5-Propyl-3-(1 82

Htetrazol -5-yl)-2,4,5, 6-tetrahydro-cycl opentapyrazole (Conpound 11). NN

NNN NNF 20, H Step A Preparation of

5-Al lyl -1-benzyl - 1, 6-di hydro-cycl opent apyrazol e-3- carbonitrile and

5-Al Iyl -1-benzyl -1, 4-di hydr o- cycl opent apyr azol e-3-carbonitrile (m xture).

k-11 CNN To a sol ution of the Pm nmePHansul foni ¢ ester internediate

described in Exanple 9.8 25 (114 / O\ 307 mml) in anhydrous THE (2 ml)

was added tri-n-butyl allyl tin (112 N 0. 338 WD 2005/044816

PCT/ US2004/ 035927 78 mmol ), lithium dhloride (39 ng, 0.923 mmol) and

tetrakis triphenyl phosphine pall adi ur:r'is(O) (7.1 mg, 0.006 Mol ). After

ref uxi ng the redeepdrionpihedrtermedipte fpnsg Baboviei(4 Mane, t&anread) it 6HLb o

t enper at ur anigRes fdadd @B bacefRid (BHL)] UerdRSInECR YR M Bo6if ehmperat@étdp and

purified on the chromat otrgn usi ng a 2005)-,m cron rotor (Sl,@ and 20% et hyl
it eiefifons

acet at e- hexah¥r § 233 RCeRfalpd A vaqug 21992q9ieped Y ifEOIYRE (FX&d 5%% ng). Step
B: Pr épar atin tanaxf stép-withéuy bny [furthempaflcatda.( | H-t et razol - 5-yl ) - 1, 6- di hydr o-

cycl opent apyr az - -h - | '%?él - 3= - tetr -b5-yl)-1, 4-di hydro-
cycl opent apyr azgﬁﬁ(ﬁrﬁw%%ﬁ@g'ﬁ&l\éﬁqﬁ- e'if%%wliﬁst’%m%%pound was prepared
from t he i ryeerepdpyeslectragiondiy asidh2.S-dieyp-pxreohidivd-vlsteng a  sinilar procedure
described in Exanple 9.8, step Bo Step C. 5-Propyl-3-(I

Htetrazol -5-yl)-2,4,5, 6-tetrahydxo-cycl opgnt apyrazole. To a solution of
the internediate fromstep, B ( , 0.05 ) in methanol was added a
few drops of concentrated HClI unt Ordactli on was honogeneous. Pd/C (1.8
mg) was 15 added and the resul tinRg #X\ure s stirred under a hydrogen
at mosphere (ball oon) for 24 homss. N 0 o

To a solution of the intermediate from step C above, (320 mg, 1.0mmol) in CHCi,(20
10 mL) was added N-hydroxy succinimide (230 mg, 2.0mmol) followed by EDC (384 mg, 2.0

mmol). After stirring at room temperature for 18 hours, the reaction mixture was concentrated in
vacuo. The residue was diluted with ethyl acetate (20 mL), washed with saturated NaHCO;,
solution and brine. The organic layer was dried over anhydrous Na,SO,, filtered and
concentrated in vacuo. A yellow solid was obtained.

15 Step E: Preparation of 5-Oxo-1-(toluene-4-sulfonyl)-1,4,5,6-tetrahydro-

cyclopentapyrazole-3-carboxylic acid amide.

0
NH,

B

\
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
20 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,



The reaction mxture was filtered, concentrated in vacuo and purified by
reverse phase HPLC to give the title conmpound. 'H NVR (CD3CD, 500 MHz) S
3.06 (m 2200208814 dd, J=7.5,15.1 Hz, | H), 2.5 (m 2Hc¢T/tsHofenso2H), 1.4
(m 2H), 0.98 (t, J=7.3 Hz, 3H). LG Mg 2.60 mn; (MH)=219.36. 20 Exanple
9. 14:

5-Cycl opentyl -3-(l H-tetrazol -5-yl)-2,4,5, 6-tetrahydro-cycl opent apyrazol e
(Compound 13). NN \ \ / NON NN' H H-gtep A® Preparation of

1- Benzyl - 5-cycl opent - | -enyl - 1, 6- dj hye
cycl opent apyrazol e-3-carbonitril ea
1- Benzyl - 5-cycl opent - | -enyl -1, 4- di hyd @yclopentapyrazole 3-carbonitrile
(m xture). WO 2005/044816 PCT/ US2004/ 035927 79 CN N N To a sol ution of
the trifluoromethansul fonic ester internddiate described in Exanple 9.8
(185 Ong, 0. 501 Tawrwsdlytion of tie, iferaticdistaiien wad: bevd &P oyl oprehtdenms PMF [5- bor oni ¢
acid (62 ngnL)Qwa@&iliedcgm Qohloﬁ@(@ﬁﬁ‘lg% m@)slp%tpgmérQGQﬁMlmJg%gmgmnl) and

tetrakis triphenyl hine palladiumb (0). The reaction m xture was
heat ed at stsmPFfat“}leffPfe‘P “t"wéﬁs ﬁ*&é%?e‘foaﬁvawsﬂ%% pauting intp watgi{ L0 @)} fheed  with et hyl
acet atse, V\Iaxﬁshlﬂdg mixtube WablexNadtdd wnbl‘elhj’/lece&&dw:dliddadh Quﬁtedmhydj’,ﬂﬂﬁ dNa2SO4. The

solution wa ter entr in was purified
on the chr ongrtagl%yfi B)HSI\? qqtereg)?‘a&f]cen & m h'T et gge rfséduw'?s pu“%dg }] et hyl
acet at e- hexdirpagtography fﬁeozévmﬁﬁ %o ey bqse@-h@arep aywdtite eplid ws obtained.

1- Benzyl - 5- cycl qpaR: ﬂreﬁa%ionSff%;o%ét%@uﬁal%kmi&& zﬁuo-lJ(Q)luene-4-
di hydr o- cycl opent apdyrazol e and |- Benz%?‘&'p%"f’id op en%’

| - en
Htetrazol - f%y}) - hhydeprpyglepeptapyratobpd E‘BT"é"‘(‘ﬁ"‘?'Eeﬁ‘f' ic a‘N&ﬂ N/ Il "N
N. N Ho The @mmpbmcknmsumhﬁpac-edyérb@mob&mnyﬂhasmadtea(.ﬂxmm.a| ned in step A
above using a simlar procedure describedegyn Exanple 9.8, step B. 15 Step
C. 5-Cycl opentyl - 3- (1
Htetrazol -5-yl)-2,4,5, 6tetrahero- | ofent apyr azol e

Ts
To a solution of the intermediate from step F (100 mg, 0.33mmol) in anhydrous THF (5
mL.) at -78 °C was added a solution of lithium diisopropy! amide(0.33mmol, 166 uL, 2.0 M in
THF) in THF (6 mL). After stirring the reaction at -78 °C for 30 minutes 2[N,N-

15 Bis(trifluromethylsufonyf)amine]-5-chloropyridine (195 mg, 0.496 mmol) was added. The
reaction was warmed to 0 °C and stirred for 45minutes. The reaction was quenched with IN HCI
solution, and the resulting mixture was extracted with ethyl acetate, washed with saturated
NaHCO; solution and dried over anhydrous Na,SO,. The solution was filtered and concentrated
in vacuo. The residue was purified by flash chromatography (SiO2) using 5% ethyl acetate-

20 hexanes as eluant to afford 79 mg of the desired product as a 4:1 mixture of double bond regio-
isomers. '

Step H: Preparation of S-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

~

\
25 Ts
To a solution of the intermediate from step G above, (79 mg, 0.182 mmmol) in toluene

(1.5 mL) was added lithium chloride (39 mg, 0.912 mmol), tetramethy! tin (126 puL, 0.912 mmol)

and tetrakis triphenyl phosphine palladium (0). After refluxing the reaction mixture for 45



(Conpound 13). To a solution of the internediate fromstep B (16 ng, 0.048
nmmol ) in nethanol (2 nL) was added formc acid (200 L). Pall adi um bl ack
(8.2 nmy, W@Bsnmamwie) was added, and the resulting m xtwea/vssoqossged W th
nitrogen and stirred for 24 hours. A@Qt her portion of 20 pall adi um bl ack
was added (8.2 ng, 0.078 mmol ). After"'stirring for 48 hours, the reaction
was filtered, concentrated in vacuo, and purified by reverse phase HPLC to
glvethetltle compound. 'H NMR (CD30D, 500 MHz) S 3 (Tm 2H), 2.6
(m 2H), 2 nﬁxgxtee Irhwaschﬁled tq rogm te(qpﬁaturgi_cbrlutech_wrésethykaﬁitatezpﬁshedjymgg/ater h?H) 1.28 (m
2H) . LG MS:orgdni®Ryerrivis;driéd\dvéanhddilousd, SO Filtbrdddip) bddceDtraldd in vae:BUTHel resBlud 1

Htetrazol t r ahydr qpent. a zol e und 8). WD
2005/ 044816%@}@@58‘63/"‘%%%38 p%(g Oﬁmﬁ‘g%\? ey S el %ch%g) Preparat i on
of | - BenzyltheSedived produdt. 6- di hydr o- cycl opent apyrazol e-3- carbonitrile and

1-Benzyl - 5- but ykg :4nd,raharr1ram&medhgn%m.ﬁ,ray(r@zn%eﬁfaﬁyr%rebwarﬂowne (mxture).
CN NON 5 To a solution of the trifluoronethansulfonic ester intermediate

descri bed i*Ad EXHF-bI-dihgdro-eyclopentapyragolo Zgarhepiirile (Miture)y yene (3 m.) was added
n-butyl boronic acid (99 ng, 0.973 nnol),CN K2C3 (201 ng, 1.46 mol),

PdCl 2(dppf)2 (12 ng, 0.0146 nmol O (225 ngy, 0.973 rmDI). After
refuxing the reaction m xture for ursN it was cooled to room
tenperature and filtered. The residue ib\/as concentrated in vacuo and
purified on the _chronmatotron usjng a 20 0 10 micron_rotaor %‘6 02%1 and 5% _
“ethyl acet at e- 2096 &4 of e dtegpedisprdionysise Habove. (28 g, O3 mmel) ipgngirq desired
pr oduct ( SZTHAY} mLSVA pdded tetib@pamaionion fiedride (93 pL, 0.093 mmol 1 o M in THF).

- 5- H-tetra 6- di hydr o- pent pyrazol e and
I - Be ’%gf% “xg‘g%hle reﬁﬁ“f’%?‘rxé‘ﬁeoff’gg% '?“565 4tV ?:?O%éj rr°81" mfc'iaope apyrazol e
(mi xt ur e) chhcentated indacks Tde FbidiN Wéhelssgbrdpmﬂhuﬂamlats, vpshepaittesdtufaiedm t he

I nt e ﬁed: atNgaH@@t ?,h&earl.ea BeSdnfRirohls RRQYE filksdadkl Bneerilalll Indkcubl B REMES descri bed
in a e
P was punsﬁede tE)y flash chromatography (Si0,) using 30% ethyl acetate-hexanes to give a white

solid.

15 Step J: 5-Methyl-3-(1H-tetrazol-5-y1)-2,6-dihydro-cyclopentapyrazole (Compound
9) and 5-Methyl-3-(1H-tetrazol-8-yl)-2,4-dihydro-cyclopentapyrazole (Cornpound 10).

To a solution of the intermediate from step | 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

20 temperature and HCI (1.5 mL, 3N) was added. The reaction mixture was extracted with ethyl
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 (a): 'HNMR
(CD;0D, 500 MHz) 8 6.43 (bs, 1H), 3.3 (s, 2H), 2,2 (s, 3H). Isomer (b): 'H NMR (CD;OD, 500
MHz) 5 6.58 (bs, 1H), 3.24 (s, 2H), 2.15 (s, 3H). LC-MS: 1.86 min, (M+H)=189.1

25
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
30 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 pCMV. This vector was deposited with the American Type Culture



Step C. 5-Butyl-3-(1 Htetrazol-5-yl)-2,4,5, 6-tetrahydro-cycl opent apyrazol e
(Compound 8). 20 The conpound was prepared fromthe internedi ate obtai ned
in step Bwabzeso448ieng a simlar procedure described i n fegangbeyBdsatep C.
"H NWR (CD3OD, 500 MH#z) S 3.1 (m 2H)gs 2.9 (in, I H, 2.5 (m 2H), 1.6 (m
2H), 1.4 (m 4H), 0.9 (t, J=7.0 Hz, 3 . LGMs: 2.86 mn; (MH) =233.34. WO
2005/ 044816 PCT/ US2004/ 035927 81 Exanple 9.16: 5-Methyl-3-(1

5 Vet nyl 3. Gl UATEG i kbl Y PRERBRE )R pr Ry Pl 2 Bonpound 10).

N-N N-N NO\UN)Itheth\i)rd'vhanMf thel BudapbstTrSthyefor tik Intanalpraﬂ Rdcopgnitiondf the
5 ELhoxy- 1 AV Qs el 9REI. ARNERAGLEL FoblbOIN Ablethar aer L DULY!

ester. anol ution of thé ketoester (254
my, 1.0 mmMCC e eqrapiagd te beotibls. T@tﬂwaﬁayﬁansddbﬁp@wméepagmuwbgf%p A of
Exanpke 9. &aaboweccwanssadded hydrazine hydrate (34 L, 1.1 mmol), followed
by acetic acid (0.5 nmL). After refluxing the reaction m xture for 1.5
hours, 10 it was cooled to roomtenperature and concentrated in vacuo. The
resi due was suspended in water and extracted with ethyl acetate. The
organic |l ayer was dried over anhydrous Na2SO4i filtered and concentrated
in vacuo. The residue was purified by flash chromatography (Si02) using
25% et hyl acet at e-hexanes to give the desired product as a white solid.
Step B: Preparation of 5-Ethoxy-I-(toluene-4-sulfonyl)-1,4-dihydro- 15
cycl opent apyrazol e- 3-carboxylic acid tert-butyl ester. O EEOO NNi Ts
To a solution of the pyrazole internediate fromstep A (275 ng, 1.1 nmol)
above in CH2Cl 2 (5 nlL) was added pyridine (178 L, 2.2 nmol) and p-tol uene
sul fonyl chloride (230 ny,




1.21 nmmol ). After stirring the resulting reaction mxture at room
tenperature for 3 hours it was 20 diluted wth CH2d 2, washed with IN HC,
saturated NaHC03, dried over anhydrous Na2SO4, filtered and concentrated in
vacuo. The residue was purified by flash chromatography (SiQ2) using 10%
et hyl acehw) gyoBpiagigs. Step C. Preparation of PCT/US2004/035927

5- Oxo0- 1- (t ol uene-4-sul fonyl )-1, 4,5, 6-tetrahydro-

cycl opent apyr azol e- 3- carboxyl i c acid. WO 2005/ 044816 PCT/ US2004/ 035927 82
O OOH N Ts To a solution of the ingg?rrredi ate fromstep B above, (414
ng, 1.02 mol) in CH2C12 (2 nl) was added trifluoroacetic acid (2 niL).
After stirring the reaction at roomtenperature for 1.5 hours it was
concent r a8 1§ P8¢ uo and azeotroped with tol uene (2X). This material was
used 5 in the next step without any further purification. Step D ‘
Preparati pn of , 5- Oxo- 1- (1 ol yene-4-sul fonyl)-1,4,5, 6-tetrahydro-

cycl opentgpyr d§8?'7é[3°§0%%f9869%§? {i"c acid 2,5-di oxo-pyrrolidin-1-yl ester. 0 O
ONTs'" NOO To a solution of the internediate fromstep C above, (320 ng,
|.Omol) in CH2A 2(20 10 nlL) was added N-jydroxy succinim de (230 ny,
2.0mol) followed by EDC (384 ng, 2.0 nnﬁl%/N After stirring at room
tenperature for 18 hours, the reaction m¥ e was concentrated in vacuo.
The residue was diluted with ethy taye (28 nm), washed with saturated

NaHCO3, solution and brine. The | ayer was dried over anhydrous
Na2SO4, filtered and concentrat edRirAiy

efo. A yellow solid was obtained.
15 Step E: Preparation of 5-Oxo-I{Lol u€ne-4-sulfonyl)-1,4,5,6-tetrahydro-

cycl opent apyr azol e- 3- car boxyl i c adi 1a(r}i)de. ONH2 O,N N Ts

wherein:

XisNHor O;

R, is selected from:
H,
halogen,
hydroxy,
thioxy,
cyano,
nitro,
C,.4 haloalkyl,
amino,
Ci.4 alkylamino,
C,.g dialkylamino,

C1_4 alkyl,



| To a solution of the internediate fromstep D above, (380 ng, 0.91 mmol)
in 1,4- dioxane (10 nmL.) was added NHAOH (14.8 N, 10.0 eq, 0.61 nL). A
precipitate formed 20 i mredi ately. After stirring at roomtenperature for
15 m nutes the reaction mxture was filtered through a sintered funnel and
the pr ecin%@/mﬂlged with 1,4-dioxane. The filtrate WaS-£pRsRlokad,gd in
vacuo to give a yellowoil. Step F. Preparation of

5- Ox0-1-(t ol uene-4-sul fonyl)-1,4,5, 6-tetrahydro- cycl opentapyrazo

| e-3-carbon itrile. WO 2005/ 044816 PCT/4452004/035927 83 CN O N Ts To a
solution of the internmediate fromstep E above (0.91 mmol) in anhydrous DW
(5 rL) was added cyanurte:@9oride (334ng, 2.0 mol) in two portions.
After stirring at room tenperature for 15 minutes, the reaction was
quenched by pouring intocyadighy(10 m). The 5 resulting m xture was
extracted with ethyl acetate, washed with saturated NaHCO3, brine, dried
over anhydrous Na2SO4, filtered and concentrated in vacuo. The residue was
purified by flash chronftc¥a¥hy (Si OD) using 25 % et hyl acet at e- hexanes.
A white solid was obtained. Step G Preparation of

Trifl uoro-nethanesul f oni ¢, agtigaidt,cyano- | - (t ol uene- 4-

sul fonyl ) -1, 6-di hydr o-cycl opent apyr azol -5-yl ester and

Trifl uoro-nethanesul fonig acid 3- 10

cyano- | - (t ol uene- 4- sul f ofiyd PPEKEYei hydr o- cycl opent apyr azol - 5-yl est er
(mxture). CN TfOC \ N Ts To a solution of the internediate fromstep F
(100 ng, 0.33mmmol) in anbydgiso THE (5 ml-) at -78 C was added a sol ution
of lithiumdiisopropyl am de(0.33mmol, 166 L, 2.0 Min THF) in THE (6 nL).
After stirring the reactjon at -78 C for 30 mnutes 2[N, N 15
Bis(trifluronet hy|sufony{3)-4a‘1ﬁy WM& chi or opyri dine (195 mg, 0.496 mol) was
added. The reaction was warnmed to O C and stirred for 45m nutes. The
reacti on was quenched w Ch,dikyiskidnyl, sol uti on, and the resulting m xture was
extracted with ethyl acetate, washed with saturated NaHCO3 sol ution and
dri ed over anhydrous mzé%oghq hsol ution was filtered and concentrated in
vacuo. The residue was puHi |ecl1‘yb)'f”flash chromat ography (Si Q2) using 5%

et hyl acetate 20 hexanes as eluant to afford 79 ng of the desired product
as a 4:1 mxture of doubCe; Hatwattyls@ignyipand

C1.4 haloalkylsulfonyl;
R is selected from:

H,

halogen,

hydroxy,

thioxy,

cyano,

nitro,

Ci.4 haloalkyl,

amino,



isoners. Step H: Preparation of5-Methyl-I-(tol uene-4-sul fonyl)-1, 6-di hydro-
cycl opent apyrazol e-3-carbonitrile and

5-Met hyl -1 - (tol uene-4-sul fonyl)-1, 4-di hydro-

cycl opent apyrazol e-3-carbonitrile (mxture). CN ~N 25 Ts To a solution of
the inter } m step G above, (79 ng, 0.182 mol) i .5
nm.) was aggggﬂ$??%?§n1chloride (39 ng, 0.912 mml), tetréﬁ%@ﬁ§#ﬁ%@%&%?26
4L, 0.912 nmmol) and tetrakis triphenyl phosphine palladium (0). After
refluxing the reaction mxture for 45 g 2005/ 044816 PCT/ US2004/ 035927 84
mnutes it was cooled to roomtenperature, diluted with ethyl acetate,
washed with water. The Serqityl2@incayer was dried over anhydrous Na2SO4,
filtered and concentrated in vacuo. The residue was purified by flash
chromat ogr aphy (Si 02) us¢cndiaadiai®t hyl aceate-hexanes to give (28 ng) the

desired product. 5 Step |: Preparation of
5- Met hyl - 1, 6- di hydr o-cycl opent apyrazol e-3-carbonitrile and
5- Met hyl - 1, 4- di hydr o-cyc t apyrazol e-3-carbonitrile (nmixture). CN N N

H To a solution of the internmediate fromstep H above, (28 ng, 0.093 nmol)
in anhydrous THE (3 nl) pRsaiafdged tetrabutyl ammonium fluoride (93 L, 0.093
nmmol, 1.0 Min THF). 10 After refluxing the reaction mxture for 30
mnutes, it was cool ed t8 room tenperature and concentrated in vacuo. The
resi due was di ssol ved i n~#t Yacetate, washed with saturated NaHC03,
brine, dried over anhydrous Na2SO4, filtered and concentrated in vacuo. The
residue was purified bycf)aghyichr omat ography (Si 02) using 30% et hyl

acet at e-hexanes to give a white solid. 15 Step J: 5-Methyl-3-(1
F#tetrazoI-S-yI)-Z,G-dihédro]c%glopentapyrazole (Conpound 9) and

5- Met hyl - 3- (1Ht et r azol - 5339592 di hydr o- cycl opent apyr azol € ( Conpound 10).
To a solution of the internediate fromstep | above (9.0 Ong, 0.062 nmol)
in 2-propanol (I nL) was,gdtbettoxyater (0.5 mL), sodium azide (12 ng, 0.186
mmol ) and zinc bromde (6.5 ng, 0.031 mvl). After heating the reaction

m xture at 90 C for 18 h urgknkg was cooled to room 20 tenperature and HCl
(1.5 m., 3N) was added. The Peaction m xture was extracted with ethyl
acetate, washed with brine, dried over anhydrous Na2SO4 filtered and
concentrated i n vacuo t oCs4alkylsulfinyl.

C1.4 alkylsulfonyl,

C1.4 haloalkylthio,

C1-4 haloalkylsulfinyl, and

C1.4 haloalkylsulfonyl;
or R, is absent;

--- is a single bond when R; is present, or

--- is a double bond when R; is absent; and
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



give the desired product as a 2:1 ratio of double bond regio-isoners.

| soner (a): 'HNWMR (CD3OD, 500 MHz) 8 6.43 (bs, I H), 3.3 (s, 2H, 2,2 (s,
3H). Isoner (b): "H NWR (CD30D, 500 MHz) 8 6.58 (bs, I H, 3.24 (s, 2H),

2.15 (s, 3H). LCMs: 1.86 mn, (MH) =189.1 25 Throughout this application,

various pwo baiosls. Patents and published patent appl il‘@f({b@ﬂﬁ)%fs@z‘%i ted.
The di scl osures of these publications, patents and publishe at ent

applications referenced in this application are hereby incorporated by
reference in their entirety into the pjgesent disclosure. Mdifications and
ext ension of the disclosed inventions that are 30 within the purview of the
skilled artisan ar VB mMALERICINRIPPFYCEHBIESH0ES 8P JRanPeiRdCaaeyiHBYI ¢l ai s
tEat foll 0\r/1v. Al t ho;,h@ﬂéran V&, bes yn%ﬁarmpr@sa&rembwrgﬁg@% SncﬁB erﬁmbdarabd\t@ to .
those in the art, rHQses of o Mtili ign, for both the endogenous an
non- endogenous hurra'%E'E%Mt? |5t’ ?Ssg)ts’torpsf@#zeg?%d that the vector utilized
be pCW. This vector was deposited with the American Type Culture WO

2005/ 044816 PCT/ US20®4¢i0BEHY A7s o@enallylshestitutediwith ATCCubstitu€is sdiested T8M: 1998
(10801 University Blvd., Manassas, VA 20 1 1 0-2209 USA) under the
provisions of the Budapeg g'gﬁeaty for the International Recognition of the
Deposit of M croorgani sns ?‘or’ t he Purpose of Patent Procedure. The DNA was
tested by the ATCC and determ ned to be viable. The ATCC has assigned the
f ol | owi ng deposit nunberhydeexy5 pCW:. ATCC #203351. WO 2005/ 044816

PCT/ US2004/ 035927 86 \What is clained: 1. A conpound of Forrmula (1): N N

H NA-" IBX N R2 Righok) wherein: Xis NHor O; Rl is selected from
cyano,
nitro,
C1.4 haloalkyl,
amino,

C1.4 alkylamino,

C,.g dialkylamino,

C1-4 alkyl,

C;.4 alkoxy,

C,.4 alkenyl,

C,.4 alkynvl,

Cs.5 cycloalkyi,

C1.4 haloalkoxy,

C,_4 alkylthio,

C1.4 alkylsulfinyl,



hal ogen, hydroxy, thioxy, cyano, nitro, Cl_4 haloalkyl, amno, Cl 4
al kyl amino, C2_8 dialkylanmino, Cl 4 alkyl, WD 2005/ 044816

PCT/ US2004/ 035927 87 Cl_4 al koxy, C2.4 al kenyl, C2_4 alkynyl, C3.5
cycl oal kyl, Cl1_4 hal oal koxy, Cl_4 alkylthio, Cl1_4 alkylsulfinyl, Cl1_4

al kyl sul fweyboos0edg1g4 hal oal kyl thio, Cl_4 hal oal kyl sul fi ”)ﬂGT/ﬁﬁﬁ)M@SQ%
hal oal kyl sul fonyl; R2 is selected from H, hal ogen, hydroxy, hi oxy,

cyano, nitro, Cl1 4 haloalkyl, am no, WO 2005/044816 PCT/ U82004/ 035927
88 Cl1_4 al kylam no, C2_8 dial kyl am no,gg

Ci.4 alkylsulfonyl,

Ci.4 haloalkylthio,

C,.4 haloalkylsulfinyl, 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)o-.

5. A compound according to any one of claims 1 to 4, wherein:

Xis 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,

C,.4 alkoxy, and



Cl_4 alkyl, C1_4 al koxy, C2_4 alkenyl, C2_4 alkynyl, C3.5 cycloalkyl,
Cl 4 hal oal koxy, Cl 4 alkylthio, Cl-4 alkylsulfinyl. Cl1_4 alkylsulfonyl,
Cl_4 hal oal kyl thio, Cl-4 hal oal kyl sulfinyl, and Cl1_4 hal oal kyl sul fonyl; or
R2 is absent; is a single bond when R2 is present, or is a double bond

when R2 iwehmpsmiigignd Ring Ais a 5-nenbered carbocycl i Gdp/a92004/035927

5-nmenbered heterocyclic ring, wherein "5-nmenbered carbocyclic ring'
denotes a ring containing 5 ring carbons wherein two ring carbons are
shared by Rings A and B, and WO 2005/ 044816 PCT/ US2004/ 035927 89 wherein
"5-menbered heterocyclic _ring" denotes a 5-nenbered carbocyclic ri ng
wherein 1, 2, or 3 ring Carhorrivhet 2 Bipamaceubiselypaseriable safsolyalgy e hydrate

i ndependently repl aced terett. -0-, -S-, -S(O-, or -S(0)2-, and wherein R ng
Ais optionally substituted with 1 to 4 substituents selected from

hal ogen, hydro t hi oxy, . no, itro Cl-4 hal oal kyl, amno, Cl1 4
al kyl am né(;, (é%%“p Uy @Wﬁ%‘?}a'mdff% '?V'R?/F?rm&ﬁﬁ)- al koxy, C2_4 al kenyl,

N.
N; °N
N\

wherein:
R; is H or hydroxy; and
Ring A is optionally substituted with 1 or 2 substituents selected from:
halogen,
Ci.4 alkyl,
C,.4 alkoxy, and
Cs5 cycloalkyl;

or a pharmaceutically acceptable salt, solvate, or hydrate thereof.
7. A compound according to claim 1 or 2 having Formula (lh):

IN\\N
N
H H S~
N\
— H
< B_NH
H N
H
(Ib)



C2_4 al kynyl, C3.5 cycloalkyl, Cl1_4 haloal koxy, Cl_4 alkylthio, Cl1_4

al kyl sul finyl, WO 2005/044816 PCT/ US2004/ 035927 90 C1.4 al kyl sul fonyl,
Cl_4 hal oal kylthio, Cl1_4 hal oal kyl sulfinyl, and Cl1_4 hal oal kyl sul fonyl; or
a pharmaceutically acceptable salt, solvate, or hydrate thereof. 2. A
conmpound @&y 9§edi0ageiic0 claim 1, wherein Ring A is a 5-menigripessii/deses! ic
ring. 3. A conpound according to claiml, wherein Rhng Al1s a 5-nenbered
het erocyclic ring. 4. A conpound according to claiml1l, wherein Ring Ais a
5-nmenbered heterocyclic ring, wherein "g nmenbered heterocyclic ring"
denotes a 5-nenbered carbocyclic ring wherein 1 ring carbon not shared by
Rings A and B VRe®Rdependent!y replaced with -0-, -S-, -S(O-, or -S(O) 2-.
5. A conpound according to any one of clains 1 to 4, wherein: X is NH, R1
is Hor hydroxy; RRinga idbgtbnadps@ititutel Hith 1ot DSlRihaRTseeRBrBR: is H or - is
a doubl e bond when R2 is absent; and Ring Ais a 5-nenbered carbocyclic
ring or a 5-nmenbered heterocyclic ring optionally substituted with 1 to 4
substituents sel ected frWWFmﬁalogen, Cl 4 alkyl, Cl1_4 al koxy, and WO

2005/ 044816 PCT/ US2004/ 035927 91 C3_5 cycl oal kyl; or a pharmaceutically
acceptabl e salt, solvatec, Qkyhydrate thereof. 6. A conpound according to
claim1 or 2 having Fornmula (I1f): "N NN

C,.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 (lh):
HH N;N\\'N
N
— H
B NH
H N
(Th)
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 (Ih):

Ny
e,

H
N\
H

—

~B_NH

»

(Ih)



SNHN R (If) wherein: RLis Hor hydroxy; and Ring Ais optionally
substituted with 1 or 2 substituents selected from hal ogen, Cl1 4 al kyl,
Cl 4 al koxy, and C8_5 cycloal kyl; or a pharmaceutically acceptable salt,
solvate, or hydrate thereof. 7. A conpound according to claim1l or 2

havi ng Foxydyhgosidadgic NN N HH\Y I NoH ABIONH HN ﬁ:’f‘/‘l@ﬁum35927
2005/ 044816 PCT/ US2004/ 035927 92 wherein: Ring Ais optionally

substituted with 1 or 2 substituents selected from hal ogen, Cl1_4 al kyl,
Cl_4 al koxy, and C3_5 cycloal kyl; or agpharmaceutically acceptable salt,
solvate, or hydrate thereof. 8. A conpound according to claim1l or 2
having Formul a"($AP: N N HHMNM | N. H

Ring A is substituted with 1 or 2 substituents selected from:
halogen,
n-propyt,
n-butyl,
C,.4 alkoxy, and
C;.5 cycloalkyl;
or a pharmaceutically acceptable salt, solvate, or hydrate thereof.
10. 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.
11. 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.
12. 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.
13. 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.



A B NH HNH(lIh) wherein: Rng Ais unsubstituted or is substituted
with ethyl; or a pharnaceutically acceptable salt, solvate, or hydrate
thereof. 9. A conpound according to claiml1l or 2 having Forrmula (lh): N
NzN HH&I NoH A~B,NH HNHZ{lh) WO 2005/044816 PCTI US2004/ 035927

93 wher ewp 20850948161 S substituted with 1 or 2 substitueniSr/psi®aiogshhr om
hal ogen, n-propyl, n-butyl, Cl1 4 alkoxy, and C3.5 cycloal kyl; or a

pharmaceutically acceptable salt, solvate, or hydrate thereof. 10. A
conpound according to claim1l that is: gr(1

Htetrazol -5-yl)-2,4,5,6-tetrahydro-cycl opentapyrazole or a
pharmaceutical ly acceptable salt, solvate or hydrate thereof. 11. A
conmpound #ccorAcergpduod edcatdinglo tihiait1 thatis: 3- ( 1

Htetrazol -5-yl)-2, 6-di hydro-4Ht hi eno[3 - C] pyrazol e or a

pharmaceutically ac S _okvate or te thereof. 12. A
conpound accordi ng %@méalzrcﬁl ia]k Bd% océc?ﬁ?f‘m ra ?

Htetrazol -5-yl) -2, 6-di hydro- 4H-furo[3, 4-c] pyrazol e
or a pharmaceutically acceptable salt, solvate or hydrate thereof.

15. A compound according to claim 1 that is:
3-(1H-tetrazol-5-yl)-2,6-dihydro-4H-furo[3,4-c]pyrazole
ora pharmaceuticélly acceptable salt, solvate or hydrate thereof.
16. A compound according to claim 1 that is:
5-ethyl-3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
or a pharmaceutically acceptable salt, solvate or hydrate thereof.
17. A compound according to claim 1 that is:
5-butyl-3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
or a pharmaceutically acceptable salt, solvate or hydrate thereof.
18. 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.
19. 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.



or a pharmaceutically acceptable salt, solvate or hydrate thereof. 13. A
conpound according to claiml that is: 3-(1

Htetrazol -5-yl) -2, 4-di hydro-cycl opent apyrazol e or a pharnaceutically
acceptabl e salt, solvate or hydrate thereof. WD 2005/ 044816

PCT/ USZOOW(QQ&)QR)Z‘;&% 14. A conpound according to cl ai mlﬂcf,ﬂgigmﬁr,sg%(l
Htetrazol -5-yl)-2, 6-di hydro-cycl opent apyrazol e or a pharnaceutically
acceptabl e salt, soI vate or hydrate thereof. 15. A conpound according to
claim1l that is: 3-(1 Htetrazol-5-yl)-g§ 6-di hydro-4H-furo[ 3, 4-c] pyrazol e
or a pharpmceutically acceptable salt, solvate or hydrate thereof. 16. A
conpound 4tcorFPBPABY ggeardinato oAy ! thatis:s_ et hyl - 3- (1

Htetrazol -5-yl)-2,4,5,6-tetrahydro-cycl opentapyrazole or a
pharmaceutical |y aC&Q@bﬁb'-(@H-‘ieﬂﬂalzol 55,4;12\/@5 @t&ﬁahmaie@togeﬂt&wrag&é 17. A
conpound accordi ng to cI aim1 that is: 5-butyl-3-(1

H tetrazol - 5- ylr) p§ tetrarg%/dro cycl opent a yrazol e or a

phar naceut i cal ¥y EW%EP'Q%% ablesglt\paivate §F hylale W@t her eof . 18. A
conmpound according to claim1 that is: 5-nethyl-3-(1

Lt razojr S YA demodind SRR YR OPRRGEPYT azol e or a phar maceutical |y
acceptabl e salt, solvate or Jr ate thereof. 19. A conpound according to
claim1l1 that is: 5-nethyl-3- (1

H-tetrazol -5-yl) - 2, 2P@pexych-@Hdsteazo Pt 2p § . detshydro-gyclapeparyraraleeut i cal | y
acceptabl e salt, solvate or hydrate thereof. WO 2005/ 044816

PCT/ US2004/ 03592 ha%ce&@amce&mmq BRERH b efioi m 1 that [ s
5-propyl -3-(1 H-tetrazo - 5- 4,5, 6- tetrahydro cycl opent apyrazole or a
pharmaceutically accept abI e salt soI vate or hydrate thereof. 21. A
conpound 2&cor Alcergpduod ed¢cardinglto tlhiat 1 thatis:5- propoxy-3-(1

Htetrazol -5-yl)-2,4,5, 6- tetrahydro cyclopentapyrazole or a
pharmaceutically ac hereof . 22. A
conpound accor di ng %ap Qlﬂi?’s@b B az c1t%|>oég yfy%p’f'fapyrazc"e
Htetrazol -5-yl)-2,4,5,6-tet rahydro cycl opent apyrazole or a

phar maceut i cal ¢na pheregseetivhly ssedptgblesalt\satvetear hityale tieesof. her eof . 23. A
conmpound according to claim1l1 that is:

23. A compound according to claim 1 that is:
5-fluoro-3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
or a pharmaceutically acceptable salt, solvate or hydrate thereof.
24, A compound according to claim 1 that is:
5-isobutoxy-3-(1H-tetrazol-5-y1)-2,4,5,6-tetrahydro-cyclopentapyrazole
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.



5-fluoro-3-(1 Htetrazol-5-yl)-2,4,5, 6-tetrahydro-cycl opentapyrazole or a
pharmaceutical ly acceptable salt, solvate or hydrate thereof. 24. A
conpound according to claim1 that is: 5-isobutoxy-3-(1

Htetrazol -5-yl)-2,4,5,6-tetrahydro-cycl opent apyrazole or a

phar maceutnE2dos4d816ept abl e salt, sol vate or hydrate thergefuszing/odserr
conpound according to claim1l that is: 5-butoxy-3-(1

Htetrazol -5-yl)-2,4,5,6-tetrahydro-cycl opentapyrazole or a
pharmaceutically acceptable salt, solvaige or hydrate thereof. WO

2005/ 044816 PCT/ U82004/ 035927 96  26. A compound according to claim1 that
is: 3-(1 £3t et SYBPOURd groprding o glaigl t Betisiny dr o- cycl opent apyr azol -6-0l  or a
pharmaceutically acceptable salt, solvate or hydrate thereof. 27. A
conpound accor di ng 3-01mtbﬁém-a-yﬂ)-b,als,d-t&frar’@drlmiy&l@p@yitaﬁyr(aﬂol—a-ol

Htetrazol -5-yl)-2,4,5, 6- tetrahydro cycl opent apyrazole or a

har naceut i cal | bl e or drate hereof. 28. A
(I?orrpound accor%ﬁéﬁ% "63%8‘1% 'ﬁ‘uafc"t eslak S°£§af§°al“¥q¥ %P’Sr (1

Htetrazol -5-yl)-2,4,5, 6-tetrahydro-cycl opent apyr azol e or a

phar maceuss, caleorﬁwaﬁ@s&%%g%@aam f@kyate or hydrate thereof. 29. A
conpound according to claiml that 1s: 5-ethoxy-3-(1

Htetrazol -5-yl)-2,4,5,6-tetrahydro-cycl opent apyrazole or

phar naceutical |y ac%é}?iha@r%(%‘le azokgryhrgttS. %tﬁtffl"fydflo&b'@oﬂeﬁ@mé’@@'e 30. A

phar maceutical conposition conprising a conpound according to any one of
claims 1 to 2§ dghamedeBiitRatyl L2Pepiibldsaft sgﬁ%f@ﬁﬁffﬁté% y acceptable carrier.
31. A nethod of producing a pharnaceutical conposition conprising adm Xxing
a conmpound according to any one of clains 1 to 29 and a pharmaceutically
accept abl 8. car A cempouB@ accardimrtp oaind! taetder di ng to any one of clains 1 to 29
for use in a nethod of treatnent of the human or aninmal body by therapy.
33. A conpound accogdi =G ) in a nethod
of treatnment of a %gdﬂg F’?”c@'?)e(‘?"(‘)’?&é%dlzg‘{og graéxfct“?ﬁé%ﬁ%%em%%&eam mal body
by therapy. WD 2005/044816 PCTI US2004/ 035927 97 34. A conpound accordi ng
to any one of eflagihagnaceytisaliyactentablessalti solvaterpe byvnaie tfereof. eat nent of a

met abolic-rel ated disorder of the human or aninal body by therapy, wherein

said netapolic:-rel ateg di sorder. is selected from dyslipidenia,
at her oscl €t osi & COB8 ﬁ‘r‘%‘?r‘ﬁ@é?f:'am L®a4¥® insulin resistance, and type 2
di abet es.

5-ethoxy-3-(1H-tetrazol-5-yl)-2,4,5,6-tetrahydro-cyclopentapyrazole
or a pharmaceutically acceptable salt, solvate or hydrate thereof.

30. A pharmaceutical composition comprising a compound according to any one of claims 1 to
29 in combination with a pharmaceutically acceptabie carrier.

31. 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.

32. 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.

33. 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.



35. A conpound according to any one of clains 1 to 29 for use in a nethod
of treatnent of atherosclerosis of the human or ani mal body by therapy.
36. A conpound according to any one of clains 1 to 29 for use in a nethod
of raising HDL of the human or aninmal body by therapy. 37. Use of a

conmpound §&s 96kigadsic® any one of claims 1 to 29 for the nP@iﬂ'/fU%%dszsﬁ7
medi cament for use in the treatment of a nmetabolic-related disorder.

Use of a conpound according to any one of clains 1 to 29 for the
manuf acture of a mnedicanment for use ingthe treatment of a

nmet abol i c-rel at ed disorder selected from dysli PI dem a, atherosclerosis,
coronary ffear t AGPBRUEE acgarding forpny QB¢ 8t daiwe | ‘%1?1% of Y55in 2 restasenl dgatmet of g e of

a conpounde@abdioireatagdis@deny then@mah ot hrmalbody bythe8pyl, @herti8aidamnigdband-dadof a

medi Camn&lsérﬁ)& d%'?e?ec‘ce'a fFot%ed sﬁ&é‘é %the%sc?e&cgﬁ)ngﬁw he% %lseas% m%{ﬁ! re?s:sta%c

conpound accor ai s he nmahu tdre o
medi canen?“dftme%@@bef‘% ral si ng HDL in an indivi dual

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.



