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water-solublebgitdgnin requwed by the human body for health, growth and reproduction; a part of the
Vitamin B complex. Nicotinic acid is

- BACKGROUND OF THE INVENTION
20  Compounds of the invention a5 Antilipolytic Agents
Afherosclerosis and stroke are the mummbers one and mrrber fires leading causss of death of
bofh men and women in the United States. Type 2 diabétes is 2 public health problem fhat is serious,
widespread and increasing. Elevated levels of low density Hipoprotsim (LDL) cholesterol or low
levels of high density lipoprotein (HDL) cholesterol are, independently, risk factors for
25 atherosclerosis and assoctated cardiovascular pathologies. In addition, high levels of plasma free
fatty acids are associated with insulin resistance and fype 2 disbetes. One strategy for decressing
IDI~cholesterol, mcreasmg HDL~-cholesterol, and decreasing plasma fres fatty acids is to inhibit
Tipolysis in adiposs tissue, This epproach imvolves regulation of honmone sensitive lipase, which is
the rate-limiting enzyme in lipolysis. Lipolytic agents increase cellular levels of cAMP, which leads
30 o activation of hormone sensitive Iipase within adipocytes. Agents that lower iotacelluiar cAMP
levels, by contrast, would be entilipolyiic.
® is also worth noting in passing that en increase i cellular levels of cAMP down-reguiates
ﬁem&ﬁonofa&iponﬁcﬁnﬁvmadipwym [Delporte, ML e al. Biochem J (2002) July]. Reduced
ievels of plasma adiponectin have been associated with metabolic-related disorders, inclnding
35 atherosclerosis, coronary heart diseases, insulin resistance and type 2 diabetes [Matsuda, M er al. J
Biol Chem (2002) July and reviewed therein],




also one of the oldest used drugs for the teaiment of dyslipidemia. It is a valuable drug in that it

favorably affects virtually all of the lipid parameters listed above [Goodman and Glman's 5

Pharmacoléﬁ%&ﬁ‘%@g?g%f Therapeutics, editors Harmon JG and Limbird {%T,Wg% I({a}?ﬁgg? Mabley RW

and Bersot TP (20013 pages, 97140024 Fhe-hanelis.oLaiseline. 2t wdsasienantoy arevenion
r r disease

of atherosclerotic cardiovascula have been documented in Sjx ma'é)r c%nic%trialg. [Guyton JR
(1998) Am J Cavere bagy ety et Shf TERSRItCHTTY ?éﬁf@ﬁlﬂ&"eyméas.cqﬁ% a8 “Beisiniox have
recently been giscigseehflonanzen ilgefattaindnolé culaideng niide o oipBei8¥Inters57]. Structure
and synthesis of. additional. analagserderivalivas-alaicainicasidassisiscuatagkaioughout the Merck
Index, An Encyclopedia of Chemicals, Drugs, and Biologicals, T%%}eh, Qigog

‘ mical 1983), which is
incorporated hBREmASERe BRRE T RSBty STt Al ThARET é‘bron&(ﬁtgf%élﬁ and release of free
fatty acids fronrutipdBertis e 200Ketyeed &7ar 008] bificrbeficficen yydioye kastn frelseredBein intracellular
CAMP levels, 3. a3, Gencamuinkdaripase ahaumang sensiiuaiase eiibioAdonisesinal

down-regulate hormone sensitive lipase qptivit); llﬁ,z\;ldél\gg to.a d.%cr%asjg ig %géarg]vanzfr%cehf%tty acid levels
are likely to haV@ YRBrAJeatie FaiIl e FhieicoRsanien 8 araede38inG Prasma see fatty acids is
two-fold, First, Heimithoultimeateknipiven iBhsschBlosterol artat 4286 IFYDiecdAoldstersPiedreld 3fidependent
risk factors, thegepy sredncing:thedisk of maralidunde caidiovassulasdinsidense aubseguent to

atheroma formation. 20 Second, it will provide an.increase in mﬁulm sensitivity in i ‘d'%ig(%g with
insulin resistan@g"&}?%?/‘ﬁénﬁl\ém"éfh%?t‘ffhogféxﬁct‘h_enﬁ%é‘%sf mc%%iﬁ?c‘:{%:?ic?ggésa% ;ﬂ%rapeu%?c is
partially limited ¢392a)wintheéy nfomsstdintet, TdvErsRes IESSHESES. These include flushing, free fatty
acid rebound. and livegigxicity.ihihgrationabdevsiapmenteinavelmieatinacitieegpter agonists
that have fewer side effects will be valuahle, but to date this has been hindered by the inability to
molecularly ideritif tﬁ%aﬁgl%?&%%%a%%ﬁnﬁeﬁé%féﬁ %ﬁﬁé}%&g%% er receptors of the same class may
exist on the surfacecoktatipueaas sTEosh ARy JEEe 438 o BB SRIETHFEEE MERORY through a
reduction in the leughofintacaliaseiviR Sutaithoutthe plictatiandbedversefiectssuch as
fiusnmg, thereby representing promising novel therapeutic targets, Recentwork suggests;that
nicotinic acid pr i ufh;‘[gldﬁﬁn%\eas%%%ﬁﬁf ' 13 "EEore‘nzéwﬁ A, et al. (2001) Molecular _
Pharmacology 59t848igBmenid crewenaadmire P FehtireroteRaS SngHeSEt (RaThE S e ts of
nicormic and onRasreRRagess SiigenRat pihably.adipocyiessasemediatstvisatiisspecific GPCR
[Lorenzen A, et at. (2002).Biochemical Pharmacology.64.645-648 and reviewed fhereinl,. 8¥ OF THE
INVENTIO@ 35 Cénﬁrxets?zc%t? Fﬁ?&‘ro?ﬁé"?? ed]:rnavyn to corﬁpotgnds which bind to _andggptivate the RUP25
receptor, and us&éithre RS RAFPESASEESHI SR HUSHHRErain TAERIE, RiHan €euences
found in GeneBapkAGeessiond\N@s Mkl TReE fnidhawiiciebtidkrGeiiBnkndcoé sy -7 WO
20061069242 PCT/QS 20094046599 INB. £19245% 050 RUPRRYIE nB0k Bl oreluting alelic
variants, mammalian or oT%gs, and - , _y N o

effects will be valuable, but to date this bas been hindered by the inabiiity to moleculerty ideniify the

2 nicotmic acid receptor. Furthermore, other receptors of the same class may exist on the surface of

th

adipocytes and simmilarty decrease hormone sensitive Ipase aouvity firough 2 reduction m the leval of
imiraceliutar cAMP but without the elicitafion of adverse effects such as fiusnmg, foereby
Tepresenting promising novel therapeutic mrgezs. Recent work suggests that nicotinic acid probably
acts frrough a specific GPCR [Lorenzen A, e al. (2001) Molecular Pharmacology 58:346-3 57 and

30 reviewed therein]. Further work has suggested that the effects of meounic acid on TRCrOphages,
spieen andprobaﬁly adipooytes are mediated via this specific GPCR [Lorenzen A, eral. (2002)
Biochemical Pharmacology 64:645-648 and reviewed therem].

SUMMARY OF THE INVENTION
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wh

The present disclosure is drawn to compounds which bind to and activate the RUP25
receptor, and uses thereof. The term RUP2S receptor as used herein meludes e himnen sequences

foumd in GeneBank Accession No. NIM_177551 for toe nucleotide, GenBank Accession No.

“ 7.



recombinant mutants thereof. In one aspect, there is provided a compound selected from compounds
of Formula (In): R2RIR3'1 X R4-H ZRE (,a) and pharmaceutically acceptable salts, hydrates and
solvates thePBEf204pAEPetA: * X is N and Z is CRx7. or Xis Litz and Z is N; REAABRE#4E4ach selected

independently fr roup consisting of H, C,-6 aryl, C,-6_10 acyloxy, C2-6 allcenyl, C,.6 alcoxy,
C1_6 alkyl, c,~%;§?§%%ﬁ%%%?§%§%a%%%%&° P@%ﬁ%&ﬁ?ﬁ?@&&?ﬁo&?ﬁ’ﬁﬁ%@é‘ﬁ@y&ﬁﬁﬁl, C1.6
alkvisulforamideseemgnaticypgentngired, .6 alkyisulfonyl, C, alkylfhie, C,-6 a]kylthioureyl, C,{, alkylureyl,
amino, C., &.alic 4amidg AR IYAHIADo Gofin PUNIIOAIR FANG: G A,
carboxanaide, carboxy, cyan, G,-, cycioallcyl, C2-6 dial cyiatnino, C,.6 dial'xyicarboxamide, C14
dialkylthiocar(r)oxamide, halogen, C,4 haloalkoxy, C1-6 haioalicyl, C,-6 15 haioaikylsulimyl, C.6 ha
oalkyisulfonyl, C,-6 haioalkylthic, heterocyclic,gﬂ ox?h. nitro, sulfonamide andthic'; R2 and R, are
each selected independently from the group consi , C,-6 acyl, C,4 acvioxy, Cab al=y- C,4
aikoxy, CH alkyl, C14 alkyiamino, C1-6 alicvicar ‘ Z(‘}T.@ alkyltniocar"boxamide, C2.6 alkvnyl,
C,-6 alicylsuhonamide, C1-6 a]xylsulnnyi, C1-6 aligyisulfonyL C 20 aitylfnio, C,.6 alxylthioureyi. C1-6
allcyiureyl, amino, C,.6-aikylamido, amino-C,-6-alicylsulionyl, C,-6- alkyltinoamido, arylsulnnyl,
aryIsquonyParyIthio, carbarnimidoyl, carbo-C,-6-a|kox§§a&arboxamide, carboxy, cyan, C, cycioalkyl,
C3-7 cycloalicviogy; frrdadiaikvanzingeil-6.aialoicathoxamidi.Gndeglialkylthiocarboxamide,
C,-6-dialcyiamidgy&eib-aialkyltbioamide, halogen, C,{ haioalkoxy. C,.6 haioalkvl, C;-6
haioalkyisuln"nyl, C,.6 haloal Isulfonyl, C.-6 halo%lgvj,thig, heterocyclic, heterocvclio 25 oxy.
heteroeyehcsulfony, hé%ésré\c%/ngifézgc%gﬁﬁ%%ﬁ’r rﬁfsﬁét"-roarvicarnonyi, hydroxyL nitro. C44
oxo-cycioalkvl, phenox¥y; plidhyie suffcrerisiiodamstionityvanm tmdroviotomwiverein Baid @B alkyl is

78 akony, CL AL B G Al ol earbo-C L6
:C7-6 alkoxy, C1-6 al.y'laminog, C1.6 allcvisufinyl, teylsulfanyl, C1-6 alkylthio, amino, carbo-C1.6-
altcoxy, carboxa@nﬂ%‘%&r@gﬁlﬂ%@gﬁ,@#c@fﬂoa i%y T %‘37(%6%%%%?@%66 6??%%@\%&04 C,.6 30
haloalkoxy, Cl-6Réid&EicHsuifmiares halekihyslifonge. OCr-ddaatipitie; hydiaipiimtiosphenoxy
and phenyl; or R2ignrslR3degether withdhe casbamie: whichithewmare hetihanded faumaGlb
cycloallcvi; Rs a@]q; gﬁcﬁg%ﬂ%%gag@%ng%g%%entl.dﬁffga% é[gne 8,2%&&%‘%?&2%85&&2 aryl. C,.6

i5 haloalkyisulfmyl, C,. haloalkyisulfonyl, Cis hatoelkyltmo, heteroovelic, nydroxyl, niwo,

sulfonamide and thol;

R, and R; ars each selected mdependently from the group consisting of E, e acyl, Che
acvioxy, Co.g alikenyi, Cyp alkoxy, Cys alityl, Cos alicyiarmine, C;.¢ alkvicarboxamide, Ci.g
alicyliniocarboxamics, Cye aliynyl, Cy allcylsulfonamide, C, alkylsulfinyl, T alkyisulfonyl, o

20 alkyltaic, C, ¢ alkylthiowreyl, Ci.s alkyiureyl, amine, Cy.e-alikytamide, ammo-C, ¢-aliyisulfonyl, Cy.c-
alkyltnicamido, arvisulfinyl, aryisulfonyl, arylthio, carbamirmidoyl, carbo-C,.salkoxy, carboxamids,
carboxy, cyvane, Cs cveloalkyl, Cas cycloaikylexy, Cy 4 dialkviamine, C, ¢ dialikyicarboxamide, G
dialkyliniocarboxamide, C, oGialkylamide, C, ~dialkyithioamide, haloger, C,.s haloalkoxy, C,
haloalkyl, C;.; haloalkyisulimyl, C;.¢ haloalicyisulfonyl, C,.¢ haloalkyithio, heterocyelic, heteroovekic-

25 0xy, heterocyclicsulfonyl, heterocyclic-carbonyl, heteroaryl, heteroarvicarbonvl, hydroxyl, mwo, Cos
oxo-cyeloalkyl, phenoxy, phenyl, sulfonamide, sulforic acid and thicl; wherein s2id Cy ¢ alivi s
optionally substituted with substituents selected from the group consisimg of C,.¢ acyl, T, 2cyioxy,
Chg alkoxy, Cy. alicylamine, Cys alkylsulfinyl, C,4 alkyisulfony, C, alkyithic, amine, carbo-C,e-
alkoxy, carboxamide, carboxy, cvane, Cur cyeloalkyl, Cr 5 oveloalkyioxy, Cps dalicviamina, Cug

30 haioalkoxy, C;.s haioalkyisulfmyl, C; haleaikyisulfonyl, C,.¢ haloalkylthic, hydroxyl, nitro, phenoxy
and phenyt; oz

R; and R; together with the carbon o which they are both bonded form a Ca g cyeloalky’;

R and R, are each selected independently from the group consisting of H, Cpq acyl, Cie
acyioxy, Cy. alkenyl, Cis alkoxy, Cy4 alkyl, Cy.s alkviamine, C,. alkyicarboxamide, C,.¢

-~
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acyioxy, C2-6 alicenyl, C1-6 alicoxy, C,4 alkyl, Cl-6 aucvtamino. C,.6 aikyicarboxamide. C1.6
C~ssTxyny C~~k *+ide, C}-6ty y, Cl4allylsulflyl, C;.6 CMS i C zlkyhaayl } avtbo, oy=,C,1,C2.,C
C _, halogen, Cts', CES 1, G.cyl, Ctrs |, CI-6 haloalkyltrdo, h =oycbc, hyyl,mtt, sulfonamide andtol;
and Rr~ or I-5-yl Jr ffl R7and.Ramcisioes: dI0| Another aspect provides pharmaceutical compositions

%W@ %ﬁmﬁﬁg@g@ble carrier.
Egé%%’?’f:‘b yination with a DP receptor

antagonrstf&jhmqampammma mm BTG ST Boﬁb‘@ated disorder.

Another asp%&épr Vi 2 B-Go RS Cillorepavation

medicament for USé in modulatlon of a RU 5 re e tor o;r@r g-_ghe use of a
compound FEIGBFink dﬁ |‘6’n of a medic ment or use in modulatron of a RUP25
receptor for Hap-dissittacrtofel oiiE oel-tansorde E9A BRCH®RYIdual. Another aspect provides the
use of a compounqlﬂaig&g&vdm @wuugr of a medicament for use in treatment of
dyslipidemia in a human patlent Alsod sed areapﬁghrggﬁeutlcal compositions as described herein
further comprising BB AGE ?égt dTrom the group consistin o Gglu%ﬁ&d%se inhibitor,

aldose reductammmp@nrbrguawuhﬂﬂ%@%ﬁ%éﬁ%f%@?ﬁPﬁBﬁ’t%?gg N sYnthesis inhibitor,

fibrate, LEgL catabolis lggm%eghgﬁgéeﬁﬁébﬁméé@&ﬁ%leg@ﬁ&yme inhibitor, insulin secretion
enhancef; Wiazohidinedione and DP receptor antagonist. Drsclog are meth ds of tregiment of a

metabolic- relate@mmmerﬁﬁﬁeiﬁ@e WP SEERRGTRS &R ARG BTN RS2 O Ui

|n nee SUC treatment a

therapel#%n t flegliveamorntal s-camMBeWNd pldfieaprasdot disciosemmar &frﬂ”miﬁﬂé@é,funcal

compositi eof Disclosed are methods of reducing VLDL or LDL levels in an individua comprising
administesirtedtdissadgrindividual in need of such treatment a therapeutically-effective amount of a
‘compound of th%@%gﬁmuee@m@mmmmmnmﬂmr@emrmmaf &re methods
of reducing serum triglyceride levels i |n an, ﬁ,guwdual comprising administering to said individual in

need of s@éﬁ%ﬁ’t‘ﬁféﬁ’t‘%%%&@ﬁ& ective amount of a compound of the present disclosure or
a pharmaceuticalampesitoprities e wmmw@ meﬁmé??‘@d@&mgﬁéﬁ’ﬁ???%f’a)alevels inan

mdlwdualntl:gmmcampngrgp gor use in modulation of & RUP23 receptor for the weatment of 2 metzbolic-retated

disorder in an individual. ‘
Another aspect provides the use of a corppound s defined above for the prepararion of a
medicament for use in treatment of dyslipidemia na 'rluman panent )

Also disclosed are. pharmaceutical compositions as described herein further comprising

| one or more agents selected from the group consisting of u-glucosidase inhibitor, aldose
reductase inhib.i‘ﬁorg biguanide, HMG-CoA reductase inhibitor, squalene synthesis inhibitor,
" fibrate, LDL catabolism enhancer, angiotensin converting enzyme inhibitor, insulin secretion
enhancer, thiazolidinedione and DP receptor antagomnist.

Disclosed are methods of weamment of & metabolic-related  disorder comprising
administering to an individual in need of such treamment a therapermicalty-effective amount of a
compound of the present disclosurs 07 2 pharmaceutical composition thereof.

Disclosed are metnods of reducing VI.DL or LDL levels in an individual comprising
administering 1o said individual in need of such. Teamment therapeutically-effective amount of &
compound of the present disclostre 0T & pharmacewical composition thereof.

Disclosed are methods of reducing seriam wigiveeride levels In an individual comprising
administering to said individual in need of such treatment a therapewticalty-effective amount of &

compound of the present disclosure or a pharmaceutical compositon thereol.



administering to said individual in need of such treatment a therapeutically-effective amount of a
compound of the present disclosure or a pharmaceutical composition thereof. Disclosed are methods
of treatment of a metabolic-related disorder comprising administering to an individual in need of such
treatment a therapeutically-effective amount of a compound of the present disclosure and a DP
receptor antagonist, Risdosed. i Melhadn.ahmadulating 4 RUE23,rerepiar comprsing, contacting
the receptor with a compound of the present disclosure. |scllosec§1are methods oPmoduIating a
RUP25 receptiovsferinhaotpeidtindndad anrnesdpoticchretemed dis orarepintianl indffadialammeeed of such
modulation,GampHsaEPNackingsaidd ece phamwitha-hejapsutisallyseffective amount of a compound

of the present disclosure. Disclosed are compounds wherein the compound is an agonist. Disclosed

are compounds WHEFKEFEh& eoMpiRd s AFFHRTAT aforisireiteeiiseirsfe HotHEdSSRFsEEng

atherosclegsiminea fitman patienkinneed of sushrireatmenheomphising adeunistarng to the patient a
compound of the present disclosure in an amqount that is effective to treat atherosclerosis. Disclosed
are methoc‘fg%‘f(ﬂ;ggﬁg&%Vﬁﬁ?&gﬁ%ﬁﬁ%‘fﬂﬁ% N ParEneas88E of such treatment comprising
administering to thepatientra coipdunt ohdbkipresenitidisdlosurgdn ammairiognbthatiseffective to
treat dys"WQ&BE&%)RE?&Rﬁ%ﬂ@&lﬁé@;@%&%{ﬂ%&ﬂgeﬂD'— in an individual comprising administering to
the individual a therapeutically-effective amount of a compound of the present disclosure. Another
aspect provides compounds as defined above for use in a method of treatment of the human or
animal body by therapy. Another aspect provides compounds as defined above for use in a method of
treatment of a metabolic-related disorder of the human or animal body by therapy. Another aspect
provides a compound as defined above, 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 provides a compound as defined above, 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 provides a compound
as defined above, for use in a method of treatment of atherosclerosis of the human-or animal body by
therapy. Another aspect provides a compound as defined above, for use in a. method of raising

ta



HDL of the human or animal body by therapy. 5 Another aspect provides the use of compounds as
defined above for the manufacture of a medicament for use in the treatment of a metabolic-related
disorder. Another aspect provides the use of a compound as defined above, 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 i9igraRaasatheromatansidisgaser DYPeHRRSIT StrekRamiddrPMeKnhgart disease
and type 2 diabetes. Another aspect provides the use of a compound as defined above, for the

manufactur® BFEIREERE M REHPIOF Gl ThiFd el SR B LR SERIS S RO RAGHR & 4 8758BEProvides the

use of a compionndrasaefinedfahoveafentiermanuiasiuce of aamedicameant for use in raising HDL in

an individual. In sqme enabodiments &he metat%olic-relatedd. disorder is of the group consisting of
.. . 1sclosed are compounds here{n € compound 15 ain a OﬂtlSt. . . .
dyslipidemia, atherosclerosis, coronary heart disease, insulin resistance, obesity, impaired glucose

tolerance, atheronﬁh&d@@IPgeasepmmnsipmestm;lmdrmﬁal)égmart d_isease and type 2
diabetes. In some smRedinanz g matabalicrslated disqrigr s dyalividema, aliergegigrosis.

coronary heart disease, insulin resistance and type 2 diabetes. In some embodiments t
metabolic-rERafEdHisOraerig dyslipigemaaibsarmedmbointenisahinivestv litseslatsddorder is

atherosclergsisirseingembodiments.the Mmetabolic-related disorder is coronary heart disease. In
some embodiments the metabolic-related disorder is insulin resistance. In some embodiments the

metabolic-related QiSSP ety Pty didbdteding sh kB ivh énfe BB RAkHh dth BeRS Whévehn the

individual isreafiti@namahprSinedambadinentmpravide mathedenwherainghemanmakisia Buman. Sa
WO 2006/06924{1%£C.T/l€£2005/0465(?9 .Another aspect provides methods of producing a
i

0 at is elfecfive fo reat.dvslinidemia, .
pharmaceuﬁ%’a\lcompo& on compnsw?@ é’édmlxmg a compound as defined above and a

‘pharmaceutically &useptabile: cartied:oviexscipieHDLTEhus applidaticnigrslatedtonisiGinSesialeNo.
60/638.668, filed Decemher 23,2004, And \1,S, & Seral N9, 80j076,521, fled Apri 29.2005, both
e e do S of th

incorporated by reference in their entirety. These an er aspect e invention disclosed herein
will be set forth is GreHsraslaiPes it parerdtiscissnrd Proceied s DET AHIRD IDESTRIPTION OF

THE INVENJI QN T hensgientiic liferature has adopted a number of terms, for consistency and
clarity, the following definitions will be used throughout this patent document. AGONISTS shall mean

moieties that interABPHAPSRIGTRIRVIAR FERBPIBHS 88Er 8RR TS fis05° Feediidp A iRIRSR
physiologicahi-pharmacal agisakresprnsamahar aatesisieof that-reeeptor, For

Another aspect provides a compound as defined above, 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 provides a compound as defined above, 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 provides a compound as defined above, for use in a method of treatment
of atheroscierosis of the human or animal body by therapy.

Another aspect provides a compound as defined above, for use in a method of raising

HDL of the human or animal body by therapy.



example, when moieties activate the intracellular response upon binding to the receptor, or en ranee
15 GTP binding to membranes. ATHEROSCLEROSIS is intended herein to encompass disorders of
large and medium- sized arteries that result in the progressive accumulation within the intima of
smooth muscle cells and lipids. CHEMICAL GROUP, MOIETY OR RADICAL: 20 The term "C1.6 aevl"
denotes a C,_5 alkyl radical bonded to a carbonyl wherein the definition of alkyl has the same
definition as describechdierpin; serieexamples ioeludedut Rohbimiteddaracetyinprepianyia n-butanoyl,

iso. butanoyl, se¢ olianoyl. touanavl fieyr pialoyD. RerrARQYland the like The tem 'C, 6 acyioxy”
denotes an acyf radical bonded to an oxygen atom wherein. acyl has the same definition has

described herein; $6ETescarabEey i tefe Bueirotdinmie &5 SEERAGRY Y propibnyienyacsitaiovioxy,

iso-outanoyiaxydisetcRUlaN@Y axYad Retanayloxynangothedieny JihedermicGeabmikemy! mdanotes a
radical containing 2 ta g o rbdons wmarein at least one c%rbon{-icarbon doluble bond is %resgnt, some
embodimenta are s (6 A 2aPbone-ahd Some. 30 EMBOIments hEvE: 2 EAMB Y B B°5hd Z isomers
are embracethdiedhelterin talikensd. " Furtheatmordisthes tdanctatkenyi sindlad8mndicove s, Aceordingly, if
more than gpe.douple Heong:ispresent, then the bonds maybe all E or Z or a mixtures of .E and Z.
Examoies of an allcenyl include viny', ropen%(l. atiy", isopglg%enyl. 2-methyl-propen?/Ii-methyI-propeny
but-I- nyi, but-z-er{*\}ﬂ%ﬁf-@?%?fﬁm%af S B FRETRRBP S S T REF P o S aIRD A Hardte s an alkyi
radical. as defmigcherndinuboindbdidirently ofaramraxisgen.atom. Examples include methoxy, ethoxy,
N-Propoxy, iSo-propeXy. NABUMXY,. tERUIAK. 15O RUIRmTSE Ry, ARd the !ngﬁ;aéu&%l%‘%QG/Oﬁ??‘*Z
PCT/US2005/046599 The term "CI-6 alkyl" denotes a straight or branched carbon radical containing
the numberPFCEBBHY 55 i SER£EP&ARPREY fidome embodiments, alkyl is a "Cl, alkyl" and the
group contains 1 te 4ea¢borisdimsamerembadisiientsialkylieemiaiisd el grearhmnsistisgnae
embodimenys.contain 110 2 carbons, some.embodiments contain 1 carbon. Examples 5 of an alkyl
clude, DUt e oy oot e iR Rt 1 ) and
the like. ThERT:CIlE ARG IBErBBREMidE s ambBS 4 dinghyCromalRy| wesugisserrded toehe nitrogen of
an amide gaaupswhersinalky Jasdhe samesielivifion-asiound heminyiheiC 6 alkylsashoxamide
may be representeq]eb%th following: 0 11 N1C1-6 aik

coronary 1sease, msulin resistance and type 2 diabetes. In some embodiments the
metabolic-related disorder is dysiipidemia. 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 embodimenis
the metabolic-related disorder is type 2 diabetes.

Some embodiments provide methods wherein the individual is a mammal,

Some embodiments provide methods wherein the mammal is a human,
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10 CL H Examples include, but not limited to, N-methylcarboxaniide, N-ethylcarboxamide, N-n-
propylcarb I -i50-propylcarboxamide, N-n-butylcarboxamide, N-gec- hnryl xamide,
N-iso-butylcar n%bggfr‘# e, N-t-butylcarboxamide and the like. The term C}g‘ggﬂ{gﬁs&(ﬁ'@%&r%?}l denotes a

CI-6 alkyl radical bondediie aspetfexideidianieabobibdamutpamRUunhenaivdhiendsyipatical has
the same definit&on as described her%in. Examples include, but not limited to, methlylsulfiQA/tl,

ethylsulfmyl, nFOpYIEaIFTR HRd S AV 2AdG R AR R Rl e At ey T8 Bt I ifiny 1,
t-butyl, and the like. The term "CI-6 alkylsulfonamide" refers to the group 00 /S\N/C1-6 alkyl H 20
wherein C,.6 alkyl hagthepamexdainiiensas dessabes fpseisct adennathetralkpsutianyt. denotes a
C-6 alkyl radical bonde ulfone  radical, _the?gormula: -S(0O)2-. wherein the alkyl radical has the
camo etion T L e At b oo B B T R o,
ethylsulfonyl, n- propyisstfemyaitisemespybianmnansusseiong: sdttpsrisuonyrmdssitisulfonyl, t-
25 butylsulfonykepetthasbike-Jhectesmn "C1..6 alkylthio" denotes a C14 alkyl radical bonded 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., CH3S-), ethylsulfanyl, n- propylsulfanyl,
iso-propylsulfarBE TBdH) IBERaRH S ISEHARYIENSE Bty Isulfanyl, t- 30 butyl, and the like. The
term "Cl-6alkylthiocarhexaside denatams aasingle: Gunb-atokaroup barged-tonthemniftagen of a
thioamide group. hereinall% Qgﬁ,tbe ) ?ﬁgf', [tion as f(&g&%@r@rein. The C,.6
alkylthiocarboxaz?nﬂfv’fem%“ﬁmﬁe rsepregéﬁ?%d%%u. %%%1’8\%’/%5 -7 WO 2006/069242 PCT/US2005/046599
S AN, CI-6 alkyl H EX& iR B BROHE B AR RS MR RO ESFBISX Arfrde e RUP2S
N-ethylthiocarbexamdtled MinpeopyiihiogrebaminiceoNeiso propyt hiecarnexashiiie receptor. For
N-n-butyithiocarbexap e, Nasst; bubdibigeahonamide. Meisa: BbIIBI0cHROARIIG: come
- N-t-butylthiocarboxamide and the like. 5 The term "C1.6 alkyithioureyl™ denotes the group of the
formula: -NC(S)NIWHRSHRS P BKEFREBoth of the nitrogens are substituted with the same or different C3_
6 alkyl groups and alkyTEsriheEarRO8Esinitiondas tescribeddersinidex@amplesgo mhmecium-
sized arteries that resuli in the progressive accumulation within the miima of smooth muscle celiseand
Hipids.
CEEMICAL GROUP, MOIETY OR RADICAL.
26 The term “Che acyl” denotes a Oy, alkyl radical bonded to a carboryl wherein fhe
definifion of alleyl has the same definition as described herein; some examples mclude but
not hrited o, acetyl, propionyi, n-buenoyl, iso-bitanoyl, sec-butanoyl. tbutanoyl (..,
pivaloyl), pemtanoyl and the ke,

The term “Ci.5 acyloxy” denotes an ecyl radical bonded 1o an oxygen atom wherem

[ )
th

acyl has the same definition has described nerei; some examples mchide but not limited w
acstyioxy, Proplonyioxny, turEnovioxy, 8o-DuEnoyioxy, sec-puEnoyvioxy, -ramoyiogy and
the Hie.

The term “Co alkeny!” denotes a radical containimg 2 to 6 carbons wherein at least
one carbon-carbon double bond s present, some embodimenis are 2 fo 4 carbons, and some
30 embodiments have 2 carbons. Bofh & and 7 isomers are embraced by the erm “alkenyl”

Furthermore, the term “alkenyl” melndes &-enes. Accordingly, if more than ons douhie
bond is present, then the bonds may peall & or Z or & mixinres of E end Z, Exampies of an
alienyi melude vinyl, propenyl. aliyvl, isoprovenyl. 2-mefhyi-vropenyll ~mefhyl-propenyl,
bui-1-enyi, bui-Z-envl, but-3-envl, buge-1 3-dienyl, and fne like,
33 The term “C, 5 alkoxy” denot=s an allcy: radical, a5 defined herein, bonded directly
0 an oxygen aiom. Exammies melucde methoxy, ethoxy, n-propoxy, 180-propoxy, n-buloxy,

tbinoxy, iso-bmoxy, sec-outoxy and the hike,

-6~



alkylthioureyl include, but not limited to, CH3NHC(S)NH-, NFI2C(S)NCH3-, iv S inn CH Cu NHC(S u_
CH-,CH' NS'NH-, CH3) N(SNCH3)213}2\1\312=\) 3->3 2+ \"/r 10 CH3CH2NHC(S)NCH3-,
and the like. The term "Cl, alkyiureyl" denotes the group of the formula: -NC(O)N- wherein one are
both of the nitroges/assubstituted with the same or different C.6 alkyl gredp/asherdinsatyl has the
same definition as described herein. Examples of an allcylureyl include, but not Jimited to
CH3NHC(O)NH-, NH2C(O)NERSI( (el GRS * FEA e DR TR TR ST KR RRE TS -
CH3CH2NHC(O)NH-, GHBCH 246y 8) NG 484, fanekathuldikin, stine cipbndit€2is6adiikyingi e mbids a radical
containing 2 to 6 carb%&@@&%'%@@mscm&agmmms semeambadimenisake 2 to 3

carbons, and some embodiments have 2 carbons Exampl a,n alg%cogl |n§Iudg6nbLg not limited to,

ethynyl, prop-l-ynyl, 3 S5BFERSIA BUES i afr%%y? FOP-2-yNyi, diynyl, S5 like. The
term "alkyAyl" incIudesfdhylke’sinmh@ﬁiémdfémﬁémdm@bé@ﬁhﬁé OOy INBI2I TG Tl GT B Elkylamido”
denotes a C-v acyl group-asdefing dall;@g@iﬁlmbonded to an NH group. The C1.6 alkylamido group may

be represented by the foIIOW| form‘u A%ﬁl 25 Ex Ie an aI roup
include, but not limited to, -N E%We ngl(lﬁyéf C'tﬁslﬂff%nltgerrrf 5 |n%0&pl41?§l li %I% onyl"
denotes an alkylsulfonymgggmpf@samﬁ@@pnéh@w @iﬁﬁd@ﬁ% F&Pﬁﬁ\ﬁeﬁ@lﬁ%ﬁs forpad herein. 601 5

amino-Cl-6-alkylsulfonyhgrarpmayereResenias By t2Gdhexdadowing formula: 00 NiIs~C1-6 alkyl
Examples of an amino-Cl-6-alkylsulfonyl group include, but not limited to, NHS02Me, -8 WO
2006/069242 PCT/US2005/046599 -NHSOZ2Et, -NHS ProRY, |, and the like. The term "C1-6
alkylthioamido" denotes a C.6 thioacyl group, efiné hereln bonded to an NH group. The CI-6
alkylthioariddo group maybe represented by the oIIov*?lnng formula:

Examples include, but not limited to, N-methylearboxamide, N-ethylcarboxamide, N-p-

propylcarboxamide, N-iso-propylcarboxamide, N-n-butylcarboxamide, N-sec-
butylcarboxamide, N-iso-butylcarboxamide, N-t-butylcarboxamide and the like.
The term “C,.¢ alkylsulfinyl” denotes a Cy¢ alkyl radical bonded to a sulfoxide
15 radical of the formule: -S(0)- wherein the alky! radical has the same definition as described
herein. Examples inciude, but not limited to, methylsulfinyl, ethylsulfinyl, n-propylsulfinyl,
isc-propylsutfinyl, n-butylsulfmyl, sec-butylsulfmyl, iso-butylsulfimyl, t-butyl, and the Itke.
The term *Cy alkylsuifonamide” refers to the group

Wi
:??‘/S\N,Cq_s alky!
H -

20 wherein Cq.s alky? has the same definition as described herein.
The term “Cy.s alkylsulfonyl” denotes a C, ¢ alkyl radical bonded to a sulfone
radical of the formula: -S(Q),~ wherein the alkyl radical has the same definition as described
herein. Exampies include, but not limited to, methylsulfonyl, ethylsulfonyl, n-
propylsulfonyl, iso-propylsulfonyl, n-butylsulfonyl, sec-butylsulfonyl, iso-butylsulfonyl, t-
25 butylsulfonyl, and the like.
The term “Cy alkylthio” denotes a C, ¢ alkyl radical bonded to a suifide group of
the formmla: -S- wherein the alloyl radical has the same definition as described herein.
Examples include, but not limited to, methylsulfanyl (i.e., CH,S-), ethylsulfanyl, n-
propylsulfanyl, iso-propylsulfanyi, n-bﬁwlsulfanyl, sec-butylsulfanyl, iso-butylsulfanyl, t-
30 butyl, and the like.
The term “Cy.¢ alkylthiocarboxamide” denotes 2 single C; ¢ alkyl group bonded to
the nitrogen of a thioamide group, wherein alkyl has the same defmition as found herein.
The C,.¢ alkylthiocarboxamide may be represented by the following:
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S NACI-8 alkyl 5 Examples of an alkylthioamido group include, but not limited to, -NI-ICSMe,
-NHCSEt, and the like. The term "C1-6 alkylamino" denotes one alkyl radical bonded to an amino
radical wherein me alkyl radical 1111.8 the Bailie meaning as described herein. Some examples 10
include, but wot [mwtedsta; methylamino, etylamino, n-propylamino, iso-propytansises/mobstylamino,
sec-butylamino, iso-butylamino, t-butylamino, and the like. Some embodiments are "CI-2 alkylamino "
The term "aryl" denotes an aromatic ring radical cgntaining 6 to 10 ring carbons. Examples include
phenyl and naphthyl. 15 The term "arylsulfmyl®%den ;@scaﬁ QM group bonded to a sulfoxide radical of
the formula: -S(O)- wherein the aryl radical hasthe shme definition as described herein. The term

"arylsulfonyl" denotes gR.afytarRrRDONdad:G:a ) fopvinaticalalihe sformpulaniSid)2avidierein the

aryl radical has the same de igfitio as de(g

ibed herein. The term " _rhl%h' adenotes an aryl group
bonded to a thio radical of H¥et ormula: = (?U S her e%]l?ﬁaébgﬁwg%lc% %@%ﬁ%caéa%%m gi?r\qiifon as

described herein. The tehriitiecrbentiskidyiroraferdinsabgreamofMbusioarmbeetersas frikela: NH
H2N -K-.SS and in some emhodigents, cneemhatiihyeiagens aseprenlacacith another group. For

example, one hydrogemglﬂgg e laced wi kg)tgo yﬁﬁfr(r)fl o%%ﬁ?% E&QQ{%@%%{%%%%MQ%WMOV'

group, or one hydrogen can'be rep‘fglccenéavflalt an alkyl group to give N-me aminridoyl,

N-ethylcarbamimidoy!, $4UptaRHeapaiirhigoye ROOURAED ARG TR t%‘r’@II‘PR@?’ T8 term

"carbo-Cl-6-alkoxy" deamigsiaufeill. Hcally besieneftaiearOuxycasd - wihcgiNGE alkyl group is as

defined herein. Examp iijgdud%gmnotd'gqited tQIT%Q§§§§mem@xwwb@g{@xy, carbopropoxy,
0

. 4 NG N i N JINEL -, LA 3 13~y \oLA\FLRLNLR AN J1 R LE ™y !
carboisopropoxy, carbobutox , carbo-sec- butoxy, carbo-lso-butoxy, carbo-t-butoxy, and the like. The

term "carb&kamide" refersBtHEGFR P BNE2 e term "carboxy” or "carboxyl" denotes the group
-CO2H; also referred to as a Tarboxylic adigigrelipiediw Q2006/6882%2RETNIB2005/846599 The

term “cyan” denotes thg, groupcGNe T hie dRmL:Cuyalaalkul, fennies aisaturatedaingrmgical

containing 3to 6 , , N _ o
wherein allcy! has the same definition as described herein. Examples of an alkylureyl

include, but not Emited to, CH;NHC(ONH-, NH,C(O)NCH,-, (CH:);N(O)NH-,
15 (CH3),N(OYNH-, (CH;):N(O)NCH;-, CHiCHNHC(O)NH-, CH,CH,NHC(O)NCH;-, and
the ke,
The term “C, ¢ alkyny!” denotes a radical containing 2 to 6 carbons and at least one
carbon-carbon friple bond, some embodiments are 2 to 3 carbons, and some embodiments
have 2 carbons. Examples of an alkynyl include, but not limited to, ethynyl, prop-1-ynyl, 3-
20 prop-2-ynyl, but-1-ynyl, I-methyi-prop-2-ynyl, buta-1,3-diynyl, and the like. The term
“aliynyl” includes di-ynes.
The term “amine” denotes the group ~-NH,.
The term “Cy alkylamide” denotes a C,¢ acy! group, as defined herein, bonded to
an NH group. The C,¢alkylamido group may be represented by the following formula:

S L

Examples of an alkylamido group include, but not limited to, -NHCOMe, -NHCOE, and the
like.

C‘}-ﬁ aiky!
25 .

The term “amine-C, c-alkylsulfonyl” denotes an alkylsutfonyi group, as defined
herein, bonded to an NH group. The amino-Cy.s-alkylsulfonyl group may be represented by
30 the following formuia:
O 0
Y
iss\ -5

N™~ Gy atkyl
W 1-g BRY .
Examples of an amino-C;.¢-alkylsulfonyl group include, but not limited to, -INHSO,Me,

-



carbons; some embodiments contain 3 to 5 carbons; some embodiments contain 3 to 4 carbons.
Examples include, cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl. 5 The term "C3_7 cycloalkyloxy"
denotes a cycloalkyl radical, as defined herein, bonded directly to an oxygen atom. Examples include
cyclopropylowiyg eymiobrrsioxy, cyclopentoxy, and the like. The term "CZ.$diAllSHdimetlenotes an
amino substituted with two of the same or _different alkyl radicals wherein alkyl radical has the same
definition as described™H&E:ANEE @B H Ak HTHo may be represented by the following groups:
C1-4 alkyl -N ClI-4 alkyl Sonembodimahidimetodé CR:BteialRyldmino] such asitfiiod ngsikyl)3.

Examples of dialkylamging.inglbder potiioied gy simaify laminoymeibvathviaminosdistgamino,
methylpropylamino, methylisopropylamino, and the like. 15 The term "014 dialkylamido" denotes two
alkyl radicals, that are T8 %&me or different, bonded to an amido group, wherein alkyl has the same
definition as described herein. A C1.6 dialkylamido thay be represented by the following group: O 'x
N" CI-6 alkyl C1-6 alkyl wherein C1.6 has tha*g:arg initign,as described herein. Examples of a
dialkylamid§) 20 include, but not limited to, -N(CH )COCfI—Elé, -N(.CH3)OOOH2CH3, and the like. The
term "C_6 diallylthioamido" ﬁen tes .alkyl radicals, that.are T.Q) S Qr-gifferel ded to a
tbioamido group, wherr%}iiﬁm al eﬁloﬁg%a%%%g%%é%gﬁﬁﬁ%ﬁ}% 1elléslcl:(h %ﬁgﬁégﬁ%@%%%gﬁ%hﬁ%amido
may be represented bieiETollowing group: S N)~ CI-6 alkyl C1.6 alkyl 25 wherein C7-6 has the
same definition as describedhgneth ‘Exgagies:inbadatalsy Hiatmiddcihtlude) hat achdmited to,
-N(CH3)CSCH3, N(CH3)CSCHZEH3, .and the like, The term "Cl-&dialkyleathoxamide. denotes two

. CTEIn L d Gl Freds BIEC b 1 LIRS A LT
alkyl radicals, that are The same” of ai erent, ‘honded to an amide group, wherein alkyl has the same

definition 48 describedMHERBi AR HIB i RIHER BERE TG TR BT R SRS BYRIEBdwing group:
O AN/CI-6 alkyl 30 Ohufyalitytlo, scc-butytamino, iso-butylamino, t-butylamino, and the like. Some embodiments

are “Cy.p alkylaming,”
The term “aryl” denotes an aromatic ring radical containing 6 to 10 ring carbons.
Examples include phenyl and naphthyl.
15 The term “arylsulfinyl” denotes an aryl group bonded to a sulfoxide radical of the
formula: -S(O)- wherein the aryl radical has the same definition as described herein.
The term “aryisulfonyl” denotes an ary! group bonded to a sulfonyl radical of the
formula: -8(O);- wherein the aryl radical has the same definition as described herein.
The term “aryithio” denotes an aryl group bonded to 2 thio radical of the formula: -
20 S- wherein the ary! radical has the same definition as described herein.

The term “carbamimidoyl” refers to a group of the following chemical formula:
NH

s

2>

and in some embodiments, one or both hydrogens are replaced with another group. For
example, one hydrogen can be replaced with a hydroxyl group to give a V-

25 hydroxycarbamimidoy] group, or one hydrogen can be replaced with an alkyl group to give
N-methylcarbamimidoyl, N-ethylcarbamimidoyl, N-propylcarbamimidoyl, N-
butylcarbamimidoyl, and the like.

The term “carbo-C;.s-alkoxy” denotes & Cy.q allyl ester of a carboxylic acid,
wherein the alkyl proup is as defined herein. Examples include, but not limited to,

30 carbomethoxy, carboethoxy, carbopropoxy, carboisopropoxy, carbobutoxy, carbo-sec-
butoxy, carbo-iso-butoxy, carbo-t-butoxy, and the tike.

The term “carboxamide” refers to the group -CONH,.
The term “carboxy” or “carboxy!” denotes the group —CO.H, also referred to as 2

carbaxylic acid group.
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-10 WO 2006/069242 PCT/11S20051046599 wherein C1 6 has the same definition as described herein.
Examples of a dialkylcarboxamide include, but not limited to, N,N-dimethylcarboxamide,
N-methyl-N-ethylcarboxamide, N,N- diethylcarboxamide, N-methyl-N-isopropylcarboxamide, and the
like. The terrwOCho@batytthiocarboxamide" denotes two alkyl radicals, thatGré'saetsB4eabfie or different,
bonded to a thioamide group, wherein alkyl has the same definition as described herein. A C,-6
dialkylthiocarboxamido may ertéﬁe%"é‘ﬁ?egeﬁﬁt?ﬁ@?@ﬁ%wm%\group: S ~C1-6 alky i C1-6 alkyl
Examples of a dialkylthiocarfbxmd€incicldeibidemtdin tetraed Noblradishamdthscabbxamide,
N-methyl-N-ethylthiocaghgxamide andithenlikentd: ShesermiGebalaalkai:densiesahaloalkyl, as
defined herein, which is directly bonded to an pxygen atom. Examples include, but not limited to,
difluoromethoxy, triﬂu%?FB?ﬁ%t%W?lﬁfﬁig?P%ﬂ?}%%%@%%? %@r@lﬁﬁg%%%g%ﬁ%éﬂ% like. The term "CI-6
haloalkyl" denotes an alkyl gida truvh&reity theatiatkays dsnpistietstalithi R ge daRg g from one to
fully substituted, wherginadully.ayhstituiochaloalksleanslhe prpsemied/ ydosdasmula ChLzh+,
wherein L is a halogen arl'ud QO reprg%%%(se the number of carbon atoms; when more than one halogen
is present then the hal%"ﬁe0 %“m’a’y%e e same or different and selected from the group consisting of r,
Cl, Brand [; it is understood Hatiehe “Gerdizlognepime frovialgp aMop SPSHE SR R 65 STound
herein. In some embagimentsidialaaliyhisan@kd halealadtrasdithe fitupsdaiaing héeid. carbons,
some 20 embodiments.contain 1 to 3 carbons, s | 1tain 1 to 2 carbons, some
embodimgﬁmts containT}(’:‘%rgl%rgi %rr?aﬁ?cg ﬁegfgsgl%? Eyiﬁﬁgg%@gﬁﬁzﬁ with halogen atoms, this group
is referred herein as a perhaloallcyl, one exam e_,_iﬁ%ﬁ“aal@i fully substituted with fluorine atoms and
is referred to herein as a "perflaoroalkyl.” In sorre em odiﬂggnts, examples of a haloalkyl include, but
‘not limited to, difluoromethyl, fluoromethyl, 2,2,2 25 tri i‘l‘j‘oarohfethyl, 2,2-difluoro-ethyl, 2-fluoro-ethyl,
1,2,2-trifluoro-ethyl, 1,2l uprodthys ikilddiflucierethyind & teifigro-ethyl;. EsBxisfleforo-propyl,

2,2-difluoro-propyl, 3’351@9@%9&2{%'%0%%@@; SO RLORY ki B IR RRY A L AkRTRtoDY
f

2,2,3,3,3- pentafluoro-pro ,2,3,3-tetrafluoro-propyl, 2,2,3-trifluoro-propyl, 1,2,3,3-tetrafluoro-

propyl, 1,2,3-trifluoro- RSy SEslenfitto e BYBIRpr Ty a8t HE 8FG-propyl, 4,4-difluoro 30 butyl,
3,3-difluorpsbutyl, 4,4,4-triflucre byt (3, Siaitkanado Utidyaasdwh etk eadinebotime ammhbeadiments,

examples of a perfluorgalkyl inglude ot nat imited io. tiflerometh WmpetiaiieR roathvbed

heptafluoropropyl, 1,2,2,2-tetrafluoro-I-trifluoromethyl-ethyl, and the like.
herein. A C,.¢ dialkylamido may be represented by the following group:

Q
&
e ™~ !}i JLC«;-@ alky!

Cy.5 alkyi
wherein C,.5 has the same definition as described herein. Examples of a dialkylamido
20 include, but not limited to, ~N{CH;YCOCHs;, -N(CH;)COCH,CH;, and the like.
The term “Cy.s dialkylthioamido” denotes two alkyl radicals, that are the same or
different, bonded to 2 thioamido group, wherein alkyl has the same definition as described
herein. A C; diatkylthicanrido may be represented by the following group:

s
‘Ss\z;i)Lm_B alkyl

Cq.g alkyl
25 wherein C,.; has the same definition as described herein. Exampies of a dialkylthicamido
include, but not limited to, -N(CH)CSCH,, -N(CH;)CSCH,CH,, and the like.
The term “C,.¢ dialkylcarbexamide” denotes two alkyl radicals, that are the same
or different, bonded to an amide group, wherein alkyl has the same definition as described

herein. A Ci dialkylearboxamido may be represented by the following group:

O
/U\ ~C1.g alkyl
&

30 Cq.p alicyl
-10-



The teen "C1-6 haloalkylsulfinyl" denotes a haloalkyl radical bonded to a sulfoxide group of the
formula: -S(O)- wherein the haloalkyl radical has the same definition as 35 described herein. -11 WO
2006/069242 PCT/US2005/046599 The term "C1s haloalkylsnlfonyl" denotes a haloalkyl radical
bonded to a Biiforegraup of the formula: -S(0)2- wherein haloalkyl has ti€ s&@fteidediFntion as

described herein. The term "C1.6 haloalkylthio" denotes a haloalkyl radical dir _é(glltl bonded tdo a sulfur
atom wherein the hal ¥ R&s tHE %Wﬁ%‘?ﬁ@ﬁﬁd&%@ﬁ%‘eﬁéﬁ?@“ﬁ%? }%1“ gﬁﬂ‘ﬁl@h “or "halo"
denotes to a fluoro, chiwioddbomotdimitdwgoVgimdthe debnrdhidte Mbmepily dndidasderearidndlid-ring
system that may be a gingle.£iag..iue fised ingsHrdesdusadstngs mharein at least one ring carbon
is replaced with a heteroatom selected from, but no imiteg 1o, the group c&ngis&in%g ) and N
wherein the N can be optionafl§ Sl NI TR Pt a MG ER S iBIeS of heteroaryl 10
groups incléide, but notdimitedifisrepy Hietyledse n o barasy rpypadienin phaibkesitey lssppdafiitiop astriazinyl,
quinolinyl, benzoxazolyl.hapzathiazolyt, |d:henzimnidazeidsegwarlintmaunazatinisiinaxalinyl
and the like. In some embodiments, the heteroarylatom is 0, S, NH, examples include, but not limited
to, pyrrolyl, indolyl, and the like. The term "heteroc%clic"@ena(ﬂ;[qs a non-aromatic carbon ring (i.e.,
cycloalkyl or 15 cycloalkenyl as defined herei et ohe, fwo or three ring carbons are replaced
by a heteroatom selected from, but not limited to, thé;gg%;consisting of O, S, N, wherein the N can

be optionally substituted with H, C1. | or,C1., alkyl,.and ri arLbﬁo atgms optionally substituted
with oxo or a thiooxo t%ﬁ%n} %‘Wﬁﬁ %a@p%c%’ﬁayrio%}?afﬁ%%é? uo?fy ”g*%ﬁb Qem’h% terocyclic group is a 3-, 4-,
5-, 6- or 7-membered Eomtirithigurhg:aidedptadiol-A-obibleraeyaiadsdsingfade but not limited to
aziridin-1.4, aziridin-2-yl, azetidigrkyt, pratisnea-yieazatidinciy, piRraio deyn piperdididyly
morpholin-4-yl, piperzin-l-yl.. piperzin-4-yl rolidin-|- rolidin-3-v}, [1 3l-dioxolan-2-yl and the like.
‘The term "heteroaryleg%lf\){%%/ e%’%’%g%’ﬁg%g’%%% Sgﬁ%lﬁ(geyg% aefllzneg te?g?n?[}(lhgl'[ is directly bonded to

the carbon of a carbon§ifgeseipethesy. S2& T EREFpY BFos HEteRsHARAISORYI groups include, but not
limited to, pyridyl-carbonyl, bemzadiraoy]-henedony iepyka zinyledarbanyhepyidaziy kcatibtmnykd
pyrimidinyl-carbonyl, t@ﬁélin %g%%rﬁg |, quinglinyk carhpnyl, henz0xazoly:CarbomVb taicalicyl can

benzothiazolyl-carbonyl, enzimidazolyl-carbonyl, isoquinolin I-carbor%l quinazolinyl-carbonyl,

H 7
quinoxalingf. carbonyl, 1y FrROrEeRE e TR RSN Pt ar SRR R tEAIREED 3t TSRS the umber

"heterocyclic-carbonyl'vflemaie sia-hpideo eych tgrouphaszeef peschichenthedregthy bandetictetive carbon
of a carbonyl group (i.€,, &7 Q) I PRME-eMRPAINRRRLS. ALIRG: fitagen-ahihehelrioassiegraup is
bonded to the carbonyl group forming an amide. . ,

terms “alkyl” and “halogen” have the same definition as found herem. In some

embodiments, haloalloyl is a “Cy4 haloalkyl” and the group contains I to 4 carbons, some

.20 embodiments contain 1 to 3 carbons, some embodiments contain: 1 to 2 carbons, some

embodiments contaim 1 carbon. When the haloalkyl is fully substituted with halogen atoms,

this group is referred herein as a perhaloalkyl, one example, is an alloyl fully substituted with

fluorine atoms and is referred to herein as a “perfinoroalkyl.” In some embodiments,

examples of a haloalkyl include, but not limited to, difiuoromethyl, fluoromethyl, 2,2,2~

25 {rifluoro-ethyl, 2,2-difluoro-ethyl, 2-fluoro-ethyl, 1,2, 2-triflnoro-ethyl, 1,2-difluoro-ethyl,
1,1-difluoro-ethyl, 1,1,2-riflucro-cthyl, 3,3,3-trifluoro-propy!t, 2,2-diflucre-propyl, 3,3-
difluoro-propyl, 3-fluoro-propyl, 2,3.3-triftucro-propyi, 2,3-Difluore-propyl, 2,2,3,3,3-
pentafiuoro-propyl, 2,2,3,3-tetrafluoro-propyl, 2.2,3-rifluoro-propyl, 1,2,3,3-tetrafleoro-
propyl, 1,2,3-rifluoro-propyl, 3,3-difluoro-propyl, 1,2,2,3-tetrafiuoro-propyl, 4,4-difluoro-

30 butyl, 3,3-diftuoro-buiyl, 4,4,4-trifluoro-butyl, 3,3-difluoro-butyl, and the like. In some
embodiments, examples of a perfluoroalkyl include, but not limited to, trifluoromethyl,
ventafluoroethyl, heptaflucropropyl, 1,2,2,2-tetrafluoro-1-irifluoromethyl-ethyl, and the like.

The term “Cy.c haloalkyisulfinyl” denotes 2 haloalkyl radical bonded to a sulfoxide
group of the formula: -S(0)- wherein the haloalkyl radical has the same definition as

35 described hersin,
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Examples include, but not limited to, O O O 0 0 and the like. c7, 0-12 WO 2006/069242
PCTIUS2005/046599 The term "heterocyclic-oxy" refers to a heterocyclic group, as defined herein,
that is directly bonded to an oxygen atom. Examples include the following: O~y Ocr O'SQQO'ss
HNOO\.SS 08 Ho@¢HEN , <S~ ; and the like. The term "heterocycliesufoRfI3 exttesa heterocyclic

group, as defined herein, 5 with a ring nitrogen where the ring nitrogen is bonded directly to an SO2
group forming an sulfonamide™FXEm r@%ﬁ'%%‘l’ﬁ’é%{‘%ﬁﬁng?ﬁ?ﬁ%t%%ﬂf‘gf%’6‘?&68‘3’%%% %}_} “/SNO N
O and the like. The tegmuthyidhe fyithdendies-tiveerpin bgodtitd IFhseteams defmisroae yeiaaike/refers to a
C41 cylleoal1lfyl, as defined Terlﬁéraml@owmm@mﬁ@fd%&&@mmmgmdﬁmﬁmﬂomm@m@gnyl.
Examples of C4-7 oxo- cycloalkyl inclyde, but gre not limited to, .2-0x0-cyclobutyl, 3-oxo-cyclobutyl,
3-oxo- cyclopentyl, 4-51%%0‘?%?6%53@?}%%?}?%%%5 gha Ifréeﬁ?em earsitdee X§e eerf%lﬁowing structures
respectively: WT ~Q -P~-b 0 Gheasvet (ralopgniiee Tl dritrier defoes thiegrBupeRICEC BifEerm
"phenoxy” refers to the group&adQ-“ndhedemmichtien i apierns tast beeroup Lhls. Thadang
"sulfonamide” refers to the group -SO2NH2. . The term 'sulfonic acid” refers.to the group -SOH. 20
The term "thiol" denoteﬁE‘gq[%%%’eg|&)r8%’bcj Qégpf%sec?grn S'@f%ﬁ%%&%{ﬁﬁedjenﬁ&%sog (ol %c %1 &%ﬁ?gdical bonded

to a thiocarbonyl wheRSHEreRETE SIS F -2y ERiirE s i & rariaoTecliese et HsremtiEome
examples include but RekdiBttgddalyGHeHt-CGHOH2C B3 oS CRYIC H2GHS, dhddbeatike. The term

COMPOS%ION shall mean a mgtebrigl Cﬁ%ﬂé’cﬂg ash g, 5 nts; for

, ] RIS SRMPAURLS Ol 25, CamRapents;

example, and without I%Fr?ﬁ%stfgﬁ}l aepﬁaﬁ?néceutlca%%}oﬁ osition 1S aBgompog%riEon of ? w
triazinyl, quinolinyl, benzoxazolyl, benzotniazolyl, 1H-benzimidazolyl, isoquinolinyl,

quinazoliryl, quinoxalinyl and the like. In some embodirnents, the heteroaryl atom 1s G, 5,
NH, examples include, but not limited to, pyrrolyl, indolyl, and the like.
The term “heterocyelic” denotes a non-aromatic carbon ring (i.e., cycloalkyl or

15 cycloalkeny! as defined herein) wherein one, two or three ring carbons are replaced by a
heteroatom selected from, but not Hmited to, the group consisting of O, S, N, wherein the N
can be optionally substituted with H, Ci acyl or C, alleyl, and ring carbon atoms optionally
substituted with oxo or 2 thiooxo thus forming a carbony? or thiocarbonyl group. The
heterocyclic group is a 3-, 4-, 5-, 6- or 7-membered containing ring. Examples ofa

20 heterocyelic group include but not limited to aziridin-1-yl, aziridin-2-yl, azetidin-1-y1,
azetidin-2-vl, azetidin-3-yl, piperidin-1-yl, piperidin-4-yl, morpholin-4-yl, piperzn-1-yl,
piperzin-4-yl, pyrrolidin-1-yl, pyrrolidin-3-v1, [1,3}-dioxolan-2-y1 and the like.

The term “heteroaryicarbenyl” denoies a heteroaryi group, as defined herein, that

is directly bonded to the carbon of a carbonyl group (i.e., C=0). Examples of

25 heteroarylcarbony! groups include, but not limited to, pyridyl-carbonyl, benzofuranyl-
carbonyl, pyrazinyl-carbonyl, pyridazinyl-carbonyl, pyrinridinyl-carbonyl, triazinyl-
carbonyl, qumolinyl-carbony!l, benzoxazolyl-carbonyl, benzothiazolyl-carbonyl, 154-
benzimidazolyl-carbonyl, isoquinolinyl-carbonyl, guinazolinyl-carbonyl, quinoxalinyl-
carboriyl, pyrrole-carbonyl, indolvl-carbonyl, and the like.

30 The term “heterocyclic-carbory!l” denotes a heterocyclic group, as defined herein,
directly bonded to the carbon of a carbonyl group (i.e., C=0). In some embodiments, 2 ring
nitrogen of the heterocyclic group is bonded to the carbonyl group forming an anmde.

Examples include, but not fimited to,
O

SN W §
La’ @ \ c?" O ,Lej O and the like.
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comprising a compound of the present invention and a pharmaceutically acceptable 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. -13 WO 2006/069242
PCT/US2005704680%THe term CONSTITUTIVELY ACTIVATED RECEPPORUSEEIF e a receptor

subject to constitutive receptor activation. The term ONSTITUTIV. RECEP&%R g:r;ri%v{ﬁ;lglig)N shall
mean stabilization of a receptriHtHEKELE AR B REARLSTREr Kan bintfing™o RETLBBEr with its
endogenous ligand or dbeatipthendidad egoivatertthefsotrEhetbdnSCORTACT or CONTACTING shall

mean bringing the indicated paQie i@{ together~whether in an jaitr tem.exandn vivo system.
Thus, "contacting” a RUPZ@{Jtonﬁvith ascom?oundsof Wml the agglministration of
a compound of the presenfdryention to an individual, for e a humanaving a RUP25 receptor,
as well as, for example, 10 introducing a compound of the invention into a sartiple containing a cellular

or more purified preparation containi RUP25 recepton CORONARY. HEART DISEASE is

intended herein to encompass disafder comﬁrisingfaﬁqgrr ing c)(%%]/sm blood vessels that

supply blood and oxygen to the heatt-Coronary hediit disease usualy results frend thelbaild up of fatty

material and piadue. A Ihe CASBRAAFHSSIARC Y8 lanaltlondia g Aeatisansion of stop
S

Coronary heart disease can cause chest pain (stable angina), shortness of breath, heart attack, or
other symploms. DECREVRSIESRITRESH 1576 f8F TS R BATIAcA Freid P AP ROG AR B It 1 used
synonymously with thenfgsmasiite dieehisdiminisivit Haweittdand "lessen”. DIABETES as used herein is
intended to encompass the usual diagnasis of DIABETES 20 madefram any of the methods including,

but not limited to, the following list: syﬁé’jomsaofdi tﬁé@g., oﬁﬁﬁ@:ydipsia, polyphagia) plus

casual plasma glucose levels of greziert an or eq | to)200 mg/tH, wherein casual plasma glucose is
-defined any time of the day regardless of ’ﬁ'ni,ng of mesator drink consumpii@hSifkeur fasting
plasma glucose levels of less_than or, e%ug}lt{;&e@ mgéd&ﬁgp%%%asma glucose levels of greater than or

equal to 200 mg/dl 2 hours fo o%?ﬁrgl C}ﬁy FREminiatration g anhydrous glucose dissolved in

water. The phrase DISORDERS @ TGRi Exastisdtiol IS i rfteneistprred B MER@E but not be

limited to, glyslipidemiagihadermni ShiREeMAvisiniended heieifl (@eneary@ass disorders
comprising any one of elevated level.of plasma free fatty aci ted | lasma cholesterol,
elevated level of 30 Lﬁf—gﬁﬁcﬂ%&%&fi ?Iét(ﬁrjeczgg %\%ﬁgﬁ’ gl%)’f—é%%?%%%%%n%z%g%%ﬁée%%%\?eI of plasma

triglycerides. The phrase e NERPOEYFREATENT ks 20d s Rsnsih PYere /S LAy FEM made by a

caregiver (e.g. physiciagspbrag;: nurse practitioner, etc. in the case of humans; veterinarian in the case

o
v , 8] ! & , O , and O
15 The term “pitre” denotes the group -NG,.

The term “phenoxy” refers to the group CelsO-.

The term “phenyl” refers to the group Cgls-.

The term “sulfonamide” refers to the group -SO,NH,.

The term “sulfonic acid” refers to the group —SGsEL |

20 The term “thiol” denotes the group ~SH.

The term “Cl.q thicaeyl” denotes a C, 5 alky! radical bonded fo & thiocarbonyl
wherein the definition of alkyl has the same definition as described herein; some examples
include but not limited to, -CSCH;, -CSCH,CH,, -CSCH,CH,CH;, and the like.

The term COMPOSITION shall mean a material comprising at least two compounds or two
25 components; for example, and without limitation, a2 Pharmaceutical Compesition is 2 Composition
comprising a compound of the present invention and a pharmaceutically acceptable carrier.
The term COMPOUND EFFICACY shall mean a measurement of the ability of a
compound o inhibit or stimulate receptor functionality, as opposed to receptor binding affinity.
-13-



of animals, including non-human mammals) that an individual or animal requires or will benefit from
treatment. This judgment is made based on a variety of factors that are in the realm of a caregiver's 35
expertise, that includes the knowledge that the individual is ill, or will be ill, as the result of a disease,
condition or gisa@enthzt2is treatable by the compounds of the invention. PGitERERE4eFIASe "in need

of treatment"” also refers to th(esgfr?ogg laxis" of an individual Whéch § tﬁe'ﬁh%{grgment matde [ tftle -14
WO 2006/069242 PCTAFSZBO5/0R iver At e At AR B e EE A T Rt e ntext,
the compounds toftheimrertonarmstysgch. in a protective or preventive manner. Accordingly, "in need

of treatment" refers to {hg idemrRRTe i carediveTtRiberndviduabis alsaasillarwilrhecome il
and the compounds of the present invention can be used to.alleviate, inhibit, ameliorate or.prevent the
disease, conditiB?%EBFOH%S?%I%JRV%S‘iaﬁeeg?'el?lr%ariiﬁgﬁr/%glf% ﬁ%%elal %epg?ﬁ“?g?étrsse é@ %Iiflésr%ﬁwa% JIincluding
mammals, for exchwipkal enidelepatherether rodents, rabbits, dogs, cats, swine, cattle, sheep, horses, or
primates, and in one embedimaniiumans:dRedenmscENBBEIk L MBRY TINGitatatonship to the
term "response” shall mean that _a response is decreased or ptevented.in the %ﬁgzgce of.a
compound as oé‘&%%‘é’ﬁ %ﬁ%ﬁf%aflaﬁggn85%%1&8:%&’%%30%%TR@UT_OI%&TSES%’ NCrgcgpsoased herein
is intended to erGBrABASECHIE WSkAPHBENGEIST Thsuliivestearmie rrmpraKiP Bl BFsah B ETOf
methods, includipg-hudinetsestrigiedto: liesinkarenREPgheosedole relice, fesiamnpieasurement of the
fasting insylin level. It is well know. t.there is an exceilé%nﬁtg%{l lagion. hetween the height of the
fasting insmin Ie}‘\;?grloghr‘%1 %aec%é)%e %E?% insulin resistanice. Ql'here%re, one could use elevated fasting
insulin levels asRECBHRtG&E ke Ffor 2RTSEfRCFesistance for the purpose of identifying which normal

glucose tolerance (NGTDRONRBERAMEDNISIARR ¢SistaftCchofeid iagnosipaof divsukirs resistainge can also
be made using e, 64a SN yR0SS SRR LSSt TR O NVERSEAGONIRT S shalhmean

moieties that bind the endogenous form of the 20 receptor or to t onstitutively activated form of the
receptor, and wiieFTRATEAHLRE Ha Sarmibe Pild dRm A BelsEASE T EatE o By TSRV ETBIR of the
receptor béefow thernertinallbastblevishdke aetivityn wibriolr ipnbSemved irethic abzencerafcagenists or partial

agonists, or decE%gg%@)mst&%gmggg@%d@&gﬁ@ gmmbgdiments, the baseline intracellular
response is inhibited in the presence of the inversga%]gonist bgﬁatl ‘f‘lSt 30.%,%1 other embodiments, by

at least 50%, and in st 0 SIS RTRETS 55 Hr L 7R K8 ¢ STAP & &8 Wit the baseline
response in the sivseycensf thiéh thyerse "sgorsst dibaide oG AND Bied'mean an endogenous,

naturally occurring molgguler$pecificienas, eNdraenaus PRl aceuiipg fecepiasATs phrase
METABOLIC-RELAT DDIS(PRDE Sis,inlte.de her?in.oincl dF but npt 30b Iimit{e{g E)o
e t T e 1pll; 1 o OF diabetes

dyslipidend, atHEtSs S LS & DA P AR R Ll Tl AR R e S S P
(e.g., polyuria, polydipsia, polyphagia) plus casual plasma glucose levels of greater than or equal to
200 mg/dl, wherein casual plasma glucose is defined any time of the day regardless of the timing of
meal or drink consumption; 8 hour fasting plasma glucose levels of less than or egual to 126 mg/dl;
and piasma glucose levels of greater than or equal to 200 mg/d! 2 hours following oral administration
25 of 75 g anhydrous glucoese dissolved in water.

The phrase DESORDERS OF LIPID METABOLISM is intended herein to include, but
not be limnited to, dyslipidemna. _

The term DYSLIPIDEMIA is intended herein to encompass disorders comprising any one
of elevated level of plasma free fatty acids, elevated level of plasma cholesterol, elevated level of

30 LDL-cholesterol, reduced level of HDE-cholesierol, and elevated level of plasma trighycenides.

The phrase IN NEED OF TREATMENT, as used herein, refers to a judgment made by a
caregiver (e.g. physician, nurse, nurse practitioner, etc. in the case of humans; veterinarian in the case
of animals, including non-human mammals) that an individual or animal requires or will benefit from
treatment. This judgment is made based on a variety of factors that are in the realm of a caregiver’s

35 expertise, that includes the knowledge that the individual is ill, or wilt be ili, as the result of a disease,
condition or disorder that is treatable by the compounds of the invention. Further, the phrase “mn need

of treatment” also refers to the “prophylaxis” of an individual which is the judgment made by the

-14-



impaired glucose tolerance, atheromatous disease, hypertension, stroke, Syndrome X, heart disease

and type 2 diabetes. As used herein, the terms MODULATE or MODULATING shall mean to refer to

an increase or decrease in the amount, quality, response or effect of a particular activity, function or

35 molecule WXs208@eh4tdeein, a term "PARTIAL AGONIST" is a moiety thdtaetiviesiaedintracellular

response when it binds to a receptor (far examg)ilﬁ‘ a RUP25 reﬁ;heptor ut to Iesser.de%ree/extent
0

, b
-15 WO 200610855 eI S 00 B S5 e Eoth JArEa 18 TP & SO T a TSR PLITaT a6 Shist is a
relative term sinoe arperticl agonist generste sAapérsh) fespren sé tempiraders thbe pfasfent elgonist. It
is understood that since.new: BRMBRLINGS At Beine: discrveredipMRtiadLampomnag-erse described
as a full agonist.can later ch%r%(%%t(%é? Fﬁarti%ﬁggongt pa esgrd ona grigg?é/a%éyogﬁ Jpew {l;ygigogc%gist. 5 The
term PHARMACE GFHBAT OB S F R SRAN THSAN S CompoSition Tor preventing, treating or

controlling & disease stareion SRS ddraprisiyrar east Srievseivel. sefsuRtRsielample, a
compound of thexpresertiiaventianinaludingphavacewtically, astrpirblcrsals, pbarmacestizally
acceptable solvates lor ydrateg thereof, and at least one pharmaceutically acceptable carrier. 10
The term PHARRZ‘?&%?EQE%TE‘ PPY*ACCEPTABLE CARRIER or EXCIPIEN" | shall mean any
substantially inert substanisers SSHERE B o BHBEFDEh e rsPa s ipsura orthepredehmimv&ation. The
phrase THERARESIMAL bie¥rdadelf Ghém-AM QEMT-as tisechhoseid sefepsstd thia tanabunt=off active

compounowr phtggmo%(l:eutlgal agent that elicits the biological or medicinal response 15 in a tissue,

system, animal, in ividual or human that is being sought by a researcher, veterinarian, medical doctor

or other clinician, whicATAETIIRISHE T TRdres st ransirgoqd fersreverin G aHedideges™ e example,
preventing a diseas®, eansittonaoe shsayden mmherintivitol thatdrgpbecpratispdsedio the disease,

condition or disqrder At daes.nRlyRIEXRErSACE A displax fiehathalogy.orsumptamaipiagy of the

‘disease, 20 (2) Inhibiting t e disease; for example, inhibiting a disease, condition or disorder in an
individual that is &XpERBAMHEE FUTSERRARG HEE SEPRIB R OF fWﬁtW%’f&%ﬂ HHEWS_Sse, condition
or disordet {i.e., asstingtfurth@hdevelopmentofthi pathiiogy andivesjmpionmaliogyykeald (3)
Ameliorating the,digease:aLexamnple.ameliaating Adiseass.condilonondisordes Mians
indi\_/idual thgt is experiencing or displaying.the patholo y or' S mPStomat logy of the éisease, condition
or disorder (i.e., FXSPSHG TH taﬁ‘ﬁ?h&&%%’%ﬁ/gﬂ%ﬁ&ﬁﬁggnafology‘3. %R}fgtjﬁ%g OFfRE
INVENTION Onelaspectof thié present invention pertains to certain fused pyrazole derivatives as

The term INVERSE AGONISTS shall mean moieties that bind the endogenous form of the
20 receptor or to the constitutively activated form of the receptor, and which inhibit the baseline
intracellular response initiated by the active form of the receptor below the normal base level of
activity which is observed in the absence of agonists or partial agonists, or decrease GTP binding to
membranes. In some‘embodiments, the baseline miracellujar response is inhibited in the presence of
the inverse agonist by at least 30%, in other embodiments, by at least 50%, and in still other
25 embodiments, by at least 75%, as compared with the baseline response in the absence of the inverse
agonist.
The term LIGAND shall mean an endogenous, naturally oceurring molecule specific for an
endogenous, naturally occuring receptor.
The phrase METABOLIC-RELATED DISORDERS is intended herein to include, but not
30 be limited to, dystipidemiz, atherosclerosis, coronary heart disease, insulin resistance, obesity,
impaired glucose tolerance, atheromatous disease, hypertension, stroke, Syndrome X, heart disease
and type 2 diabetes.
As used nerein, the terms MODULATE or MODULATING shall mean to refer to an
increase or decrease in the amount, quality, response or effect of a particular activity, finction or
35 molecule.
As vged herein, 2 term "PARTIAL AGONIST" is & moiety that activates an intracellular

response when it binds to a receptor (for example, a RUP2S5 receptor) but to a lesser degree/extent
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30 represented by Formula (la): R2R1 R3 X R4 HZ R5R6 (la) or a pharmaceutically acceptable
salt, hydrate or solvate thereof; wherein X, Z, R1, R2, R3, R4; Rs and Rs have the same definitions as
described herein, supra and infra. -16 WO 2006/069242 PCT/US2005/046599 One aspect of the
present invemtiopopeotadas to certain fused pyrazole derivatives as represdii&d #pEdreidta (Fa), or a
pharmaceutically acceptable salt, hydrate or solvate thereof, wherein; X is N and Z is CR7, or X is

CR7 and Z is Neoswerearip il agerish e v patithesepsrdie Flt o i iNE G AR RoSR i SFIS c1 6
acyl, C1.6 acyloyifl28-alkenyhaa 6 titkory i abratkyl iCynéathyddmisinsCe8 alipleadyeamide,

C._6 allylthiocaroxainiie G- 8 AlYOMCindallulaUlRRANIA (o llslsulinnleo Hralisylsuliony,
C1.6 alkylthio, C,.6 allcylthioureyl, C1.6 alkyiureyl, amino, C1-6-alkylamido, anvno-ClI-, alkylsulfonyl,

C,_6- allcylthio&RIRI% PeEASB I /v 8% e b ERAMlide, carboxy, cyano, C3_7 cycloalkyl, CZ-6
dialkylamirso, 10 C1-6 Tialioy PEARXGIEE TS SRR BEAES sathicken hafogerte: e haloalkoxy, C,.6

haloallcy, C1.6,halaallevisulinylfitof ilonliarssliomlofolhalapikubiaacheieeaealic, hydroxy
101,

nitro, sulfonamide an and R3 are e%%g]h selected indepeerg%entfli\gl froggeg,gigagl;%u% (%F%%sisting of
H, CI-6 acyl, CI6™BRYI6R CB ik EHFoEt 8 AIkBRY"CR6 ARyl C1-6 alkylamino, &7.6.
alkylcarboxamidesGihebraGaiejivicearbbxeinits 2Ord uhiajenhest S HORSUMSPARTRS IRy
alkylsulfinyl, 01a§c@1;m§%g;g&yl, C1-6 alkylthio, CI-6 alkylthioureyl, CI-6 alkylureyl, amino,

C1_6-alkylamido, amino-ClI.6- I -Q- Eﬁfﬂ' ig %Eﬂzm I foryl . arylthio,
carbamim}iaoyl, carbo-C1#:8iie , a%gﬁégghéég‘,}“?:gggxy, cya%%j% s-7 cyc (r)aﬁgsl‘/?#c&? cS:ycIoaIkonxy,
C2.6 dialkylamineaCh6 kit inokarpideceassd el Rk S oenestel afdRyEsido,
C1.6-diallcylthiogpaigle, halogen, C1.6 haloalkoxy, C1_6 20 haloalkyl, CI-6 haloalkylsulfinyl, C14

haloalkylsulfonyl, CI-6 halgalkylthi EDE’IE{P{C{ ic, be W% 7 il liesulfooyl i, i
‘heterocyclic-carbonyl, eel}get}rr(%saé;g?,tﬁeteroary g’%@(ﬁ%ﬁ y roxy!,%ii?%go, C7 %%g-cycloalk l, E)Ohtgiloxy,
phenyl, sulfonanigesy FoRosmRP ERPHRBFReErstheestie) BiakiheRolsBraRraBetittred ith
substituents seleciedsfomithe gralp eensisiing ke Baasykitt G acpioaseCdhé, atkaxyi@l_6

alkylamino, C1_6 alleylsulfinyl Cl-6.alkylsyulfonyl 1.6, alkylthio, amings £aHR0-C1-6 25 alkoxy,
carboxamide, car %&%d%%{gn%? g%r C7mtl:§/lc 6%%”, 83.7Scycloalkyloxy, C2.6 %}ialkyla, ino, CI-6

n
haloalkoxy, C1-6 halodiRyrstmiRs, s fiesks 4o RERiRhT R s ATBRAIE r(ﬁ{;%é)? - Kiffo, phenoxy

individual that may be predisposed to the disease, condition or disorder but does not yet experience or
display the pathology or symptomatology of the disease,

20 (2) Inhibiting the disease; for example, inhibiting a disease, condition or disorder int an
individual that is experiencing or displaying the pathology or symptomatology of the disease,
condition or disorder {i.e., arresting further development of the pathology and/or symptomatology),

and

(3) Ameliorating the disease; for example, ameliorating 2 disease, condition ot disorder i an
25 individual that is experiencing or displaying the pathology or symptomatology of the disease,
condition or disorder (i.e., reversing the pathology and/or sympiomatology).

COMPOUNDS OF THE INVENTION

One aspect of the present mvention pertains to certain fused pyrazole derivatives as

30 represented by Formula (Ta):
R2 R1

3 X‘
N~H
R4 <DZ’
Rs Rg

(ia)
or a pharmaceutically acceptable salt, hydrate or solvate thereof; wherein ¥, Z, Ry, Ra, Ra, Ry, Roand

R

R, have the same definitions as described herein, supra and infia.
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and phenyl; R5 and R6 are each selected independently from the group consisting of H, C1.6 acyl,
C1.6 acyloxy, C2.6 alkenyl, C1.6 alkoxy, C1-6 alkyl, C1.6 alkylamino, Cl|_6 alkylcarboxanude, C1.6 30
alkylthiocarboxamide, C2_6 alkynyl, C1.6 allcylsulfonamide, C1-6 alkylsulfmyl, C1.6 alkylsulfonyl, C1.6
alkylthio, C1¥8@abg)fikideeyl, C1.6 alkylureyl, amino, carbo-C1.6-alkoxy, cCB¢BOXRGHRIR6EE boxy,

cyano, C3.7 cycloalkyl, C2_6 dialkylamino, C1.6 dialkylcarboxamide, CI-6 dialkylthiocarboxamide,
halogen, CI-6 haloalk&?,a@fi‘é MG AR BB ARSI FARIR G RATSSIRSASTITSAYT, C1.6
haloalkylthio, hetereestelity Bycroxyiahitre, rbatfonarmidly asrdpthids sahbySBIRY slesetsredt 6-alkoxy,
carboxy or tetrazol-5-y); ltis .understood that the present invention embraces each compound and
generic formulae, infrg and sugra, wherejn %& an9£?41\groups are cis with respect to each other. -17
WO 2006/069242 PCT/t1S560%/546899 1t & a55Pe&ated that certain features of the invention, which
are, for clafity, describedtid Raercceritestcofsoparatsrdmbo firariesy Rajsaeeté protifetin
combination in a.sipglecgrahedimentaeanversall, varaysisatigsafibatinventowhich are, for
brevity, described in the context of a sin mlfg( iment, may-alsp be.provi ed‘}ﬁ%g ly-or in any
suitable subconf gﬁ%’ﬁr.ggx s)‘(iljeéégds ag?é‘%fc'eé}ﬁ% ?tgl‘rjr{}egaﬁffﬁ[gdﬁ’é%%%ﬁ?ﬁ%%ﬁ}é/§§f orie ﬁfgﬁr%é%ﬁ atom of
the chemical gr@\lﬁpiﬂ@rﬁpda]éfekﬂhb&ﬂfayh%%ﬁ%@@%ﬁu&%}%ﬁlm@%ﬁ@]&ﬁéﬁbﬁﬁ roup
herein is "substiftaghiodtmay-Rave, yartede-fullvalance nfsLbatibution lirna Opléiziniaethyl group
can be substituted k) 2, or 3 substityents, a methylene titut 2
substituengoz, a gﬁé?ﬁ@%@ﬁ X?:Iélhsd § lésu%%%ﬁzﬂtneegaﬁ%)%%%é}%?or 581%)95%%%%1%&53%1%%%%% some
embodiments, thelqeiwiafnd bothil el raiorys6 s tplogliitin oo heirerlif AR ESme embodiments,
the term "substituiedamigfers 480k, 2, 3, 4 or 5 substituents. In some embodiments, the term

Supstituted refers to 4, £ 40L¢ SHISHNIS. A0 30Me M RdNRNL, e derm (ysfituiad” refers to

1, 2 or 3 substituents. In some embodiments, the term "substituted” refers to 1,g)r % substituents. In

some embodim &t etk s ATREH Cre AU 4 ALFHRSHIRRe i FF OGRS to 0

Sto68 and appreciated
that compounds:ifyHoscanta ey Havwelote: digivolenahital Centelsyiénd. therdiotaléamldxist as

enantiomers and{on diateramers. AneinugaionisHHndersioeddaiexteng-lo andaramsagscall such

enantiomers, diastereomers and mixtures thereof, jncluding hut pot limited to racemates. Accordingly,
one embodimentb eSS ARLTTER B SRS S, %ﬂwacs{ggf %??ﬁdrﬁaééo)xﬁr?g ormulge used
throughout this disbleguserthatargcR0charmionbidoRufthalizbrienirmbodifranisrapepiEsent
invention pertaing,ip compeLAdsRf Eormula.fird and-innuae s thileuabouiiisaisaosure that are
conters art bottFFER. o BB bt ARt e PR pree el o o
stereochemical centhrsranydibolfvars Betpryalimotberryinbrbanmehossmpeurey oPepedehtrivention
have three steregghgrical Comass NSRSyl fonamide, sutfonic acid and thiol; wherein said Cy.¢ alkyl is
optionally substitated with substituents selected from the group consisting of Ci.s acyl, Cr.e acyloxy,
C, alkoxy, C,5 allcylamino, C, 4 alkylsulfimyl, C,. alkylsulfonyl, C;.s atkylthio, amino, carbo-Cy.e-
25 alkoxy, carboxamide, carboxy, cyane, Cy.; cycloaikyl, Csz eyeloallyloxy, Ca.g dialiylamino, Cie
hajoalkoxy, Cy. haloalkylsulfinyl, Cy ¢ haloalkylsulfonyl, C, haloalkylthio, hydroxyl, nitro, phenoxy
and phenyl;
Rs and Ry are each selected independently from the group consisting of H, Cy.s acyl, Cig
acyloxy, Cog alkenyl, Cy.4 alkoxy, Ci alkyl, Cy4 alkylamine, Cys alkylcarboxamide, Cis
30 alkylthiocarboxamide, C,.¢ alkynyl, C..¢ alkylsulionamide, Cy.g alleylsulfinyl, Cys alicylsulfonyl, Cig
alkylthio, Cy.¢ alkylthioureyl, C;.¢ alkytureyl, amino, carbo-Cy s-alkoxy, carboxamide, carboxy,
cyano, Cs.» cycloalkyl, C, 5 dialkylaming, Cy dialkylcarboxamide, Cys dialkylthiocarboxamide,
halogen, C;.s haloalkoxy, Cy.¢ haloalkyl, Cy.s haloalkylsulfinyl, Cie haloalkylsulfonyl, Cis
haloallylthio, heteroeyclic, hydroxyl, nitro, sulfonamide and thiol; and
33 R is carbo-C, ¢-alkoxy, carboxy or tefrazol-5-yl.
T is undersiood that the present invention embraces each compound and generic formutac,

infra and supra, wherein R; and R, groups are cis with respect to each other.
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25 all are R. In another embodiment, compounds of the present invention have three stereochemical
centers wherein two are R and the third is S. In another embodiment, compounds of the present
invention have three stereo chemical centers wherein two are S and the third is R. It is understood
that compoundswbdFanula (I1a) and formulae used throughout this disclo$reEmimensied to
represent all individual enantiomers and mixtures thereof, unless stated or shown otherwise. 30

Compounds of the prdseRPRRFSIIGIRRETHEERIRS PAHSIRVERHIBHEHE 7675 CRoy ampemit™s well
appreciated to thase: skitpg thedihihal iatrazeleseaniekistimatdeashtniniatodnictorms and

although in certain Farmulae, desqribed: hetain represents-ope for) ikisndersieodihaball tautomeric

ma:r%ey C . .
forms are embraced by the present invention way of illustration, when X is N and Z is CR7

_ : ), by
wherein R7 is t&iE2 SR REn TG D RIS oRFTaIoF N SHEB 61 S RF EPE Shown below: -18 WO
2006/069242 PCT/USROBA4659IsuRBiR RRIR R i dRBastNnd\iiRe:f Mo S RGINELRBURE N N N

N N NIV H Lg0isg it ieddnasistond hakihed XdssCRENISIIRIL I iekaza-aadkiaed 2 s N

that tautomers can also éxist for the tetrazole ring. In addition, it is well appreciated to thgse skilled in
the art that pyra‘_iB’i@’ Reters g el xeamest & T 42 S5 ?é{?\g({grﬁ{;% %nr%ss%ﬁ%maﬁﬁg ugh the
Formulae describedittengisinepresentsybnegiomnat s sifrdirsto b lthat abtutomeHectorme are
m}bfa‘;{ed bl\i’ th%@%@%@é&%&}x@%@% &ﬁ%ﬁ?s%sﬁ@%&%mhw%pmﬁ&ﬁ%ém&tf@rt&ﬂle pyrazole ring

en Xis Nand Zis CR7) are shown below: R,R2ZR;H NN /N RRa N-HRS RS R6 R7 R6 R6
R7 10 Sintffarly, ?&Eﬁ%ﬁ?éirs@gﬁt&}i’szrfq’oﬁ\ﬁﬁreélsﬁgfgt@ﬁt?éﬁéﬁ & 9%@%%%??ttf%n5%ésr%t%%d that when
R7 s a tetrazol:5ep wingifien wlitainsisain it forpEmeeinraorhTiyh disdothe efdzole ring
In Comtﬁ!niﬂon-subb%éafﬁﬁrﬁagﬁ%m@@m@;@m%tﬁaﬁ@m&xfsﬁ%m comphitingstdisciesed herein
are within the scope of the nvention. It is further understood that tautomer| have
‘corresponding it %‘}ﬁ%%{ﬁr%%em uesé?ct:ﬁctgaﬁ %Fﬁé?r.lﬁgr'sél%%gl,e%%é%r%%nﬁ%é%ﬁ%%ﬁ%%c%ﬁs all
tautomers and theibstrisdSrgrmErciatEirEctlesignations for all tautomers.

15 Tt is understood and appreciated that compounds of Formuta (I2) may have one or more
chiral centers, and therefore can exist as enantiomers and/or diastereomers. The invention is
understood to extend to and embrace all such enantiomers, diastereomers and mixtures thereof,
inctuding but not limited to racemates. Accordingly, one embodiment of the present invention
pertains to compounds of Formula (fa) and formulae used throughout this disclosure that are R

20 enantiomers. Further, one embodiment of the present invention pertains to compounds of Formula
(3a) and formulae used throughout this disclosure that are § enantiomers. In another embodiment,
compounds of the present invention have two stereochemical centers and both are R. In another
embodiment, compounds of the present invention have two stereochemical centers end both are 5. In
another embodiment, compounds of the present invention have three stereochemical centers wherein

25 all are B. Tn another embodiment, compounds of the present mvention have three stereochemical
centers wherein two are R and the third is S. In another embodiment, compounds of the present
invention have three stereochermical centers wherein two are S and the third is R. It is understood
that compounds of Formula (¥a) and formulae used throughout this disclosure are intended to
represent all individual enantiomers and mixtures thereof, unless stated or shown otherwise,

30 Commpounds of the present invention may exist in various tautomeric forms. For exampie, it
is well appreciated to those skifled in the art that tetrazoles can exist in at least two tautomeric forms
and although in certain Formulae described herein represents one form it is understood ’chgt all
tautomeric forrns are embraced by the present invention; by way of illustration, when X is Nand Z is

CR- wherein Ry is tetrazol-5-y1 then two possible tautomers for the tetrazole ring are shown below:
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Some embodiments of the present invention pertain to compounds wherein Xis N; Z is CR7; and R7 is
carbo-C1_6-alkoxy or carboxy. Some embodiments of the present invention pertain to compounds
wherein X is N; Z is CR7; 20 and R7 is carboxy. Some embodiments can be represented by Formula
(Ic) as illustrstedieiewz®R2 R, R3 ,N Ra\N-H R5 R6 CO2H (Ic) whereiR&HERKEIEBNSIN Formula
(Ic) has the same meaning as des&ribe% herein, supra and inffa. [§ome embodiments of the present
invention pertain to compounds wherein Xis N; Z is CR7; an R71S te azol-5-yl. Some embodiments
can be represented by Formula (IS) e %ﬁd below: -19 W /069242 PCT/US20051046599
R2R,R3N R4 N-H R5R6N N erein.eagh vB¥ia ormula (le) has the same
meaning as described herein, supra&rgng. infra._ Séme embodimerns of resent invention pertain to
compounds wherein X is CR7; R7 is carbo 7.%-alkoxy or carboxy; ard Ziis N. 5 Some embodiments
of the present invention pertain to compoundﬁ@vﬂwerein X is CR7; R7 is Barbdky; and Z is N. Some
embodiments canbe septesamed ymarmyiillerasilbstateddelons yR 2Rz GO 2t R3omdd N-H Ra
R5 R6 (lg) wherei each&ar%gble in {:ormula (ig) has the same meaning as described herein, supra
and infra. SomeBMBo&Hents 8fetwezoper1éﬁs%nt invention pertain to compounds wherein X is CR7; R7 is
10 tetrazol-5-yl; and Z isa¥iSoniccrbamnsind e dnseiilptasbned Birrarr sy esifacasted

below: 11 N NNzMNkin at least two tautomeric forms and although the Formulae described herein 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 ring (when X is N and Z is CRy) are shown

Ro Ry Ra Ry /H
Ra N, Rg | N,
R4 e, N - H R4 Vs N

Rs Ry Ry Rs Rg Ry

bejow:

10 Similarly, tautomers can exist for when X is CRy and Z is N. Further, it is mderstood that when R, is
a tefrazol-5-y] ring then tautomers can exist for both the pyrazole ring and also the tetrazole ring in
combination. It is understood that all tautomers that can exist for the compounds disclosed berein are
within the scope of the invention.

Tt is forther understood that tautomeric forms can also have corresponding nomenclature for

15 each tautomer. Therefore, the present invention includes all tautomers and the various nomenclature
designations for all tautomers.

Some embodiments of the present invention pertain to compounds wherein X 1s N; Z s CRs;
and R is carbo-C g-alkoxy or carboxy.
Some embodiments of the present invention pertain to compounds wherein X is N; Z is CRy;

20 and R, is carboxy. Some embodiments can be represented by Formmia (I¢) as illustrated below:

Rf—l R1
R3 /N\
R, __N-H
R& Ry COuM
(fe)

wherein each variable in Formula (§¢) has the same meaning as described herein, supra and infra.
Some embodiments of the present invention pertain to compounds wherein X 1s N; Z 18 CRy;

and R is telrazol-5-yl. Some embodiments can be represented by Formula (Te) as iliustrated below:
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R2R1N R3_NR4~N-H R5R6 (It) wherein each variable in Formula (li) has the same meaning as
described herein, supra and infra. Some embodiments of the present invention pertain to compounds
wherein Rl is H or 15 halogen. Some embodiments of the present invention pertain to compounds
wherein R1 B@20866%¢4@mbodiments of the present invention pertain to E6HBEHUNAE4/F8rein R4 is H
or halogen. Some embodiments of the present inergion pertain to compounds wherein R4 is H. 20
Some embodiments of the present invention pgJtain ' coH]pounds wherein Rl and R4 are both H.
Some embodiments of the present invention perta ompounds represented by Formula (1k) as
illustrated below: -20 WO 2006/069242 PCT/1JS2005/036599 R2 R3 4" N-H R5 R6 (1k) wherein
each variable in Formula (1K) has the same meartifigrgs described herein, supra and izrra. Some
embodiments of the present invention pertain to compoungds Wherein R5 is H or halogen. 5 Some
embodiments of the present invention pertain to compound!sTW?Herein R5is H. Some embodiments of
the present invention pertain to compounds wherein R8)is H or halogen. Some embodiments of the

present inventiopReHalH oA HRLs WS BIRIRGISd eR0MS ambhdibesis abtheprgtent invention

pertain to compounds wherei I?iS and are 10 both H. Some e%£%@%§ ofthepregent invention
pertain to compoundsér%%?gglgﬁ e‘a%tﬁ ormuia. Fr%elgns() ifistrated below: R2 Rel Ré X h470,'N-H
carbo-C;.s-alkoxy or carboxy; and Zis N.

5 Some embodiments of the present invention pertain to compounds wheren X is CR7; Ry is
carboxy; and Z is N. Some embodiments can be represented by Formula (ig) as illustrated below:
Ry Ry COuH
Rs

=
Ry \N'N_H
Rg Rg
(g
wherein each variable in Formula (§g) has the same meaning as described herein, supra and infra.
Some embodiments of the present invention perfain to compounds wherein X is CR7; R 1s

10 tetrazol-5-yl; and Z is N. Some embodiments can be represented by Formula (1) as illustrated

below:
N-
NN
i:{2 Rq =N
Rz -
N—H
Re T\ sy
Ry Re

wherein each variable in Formula (3) has the same meaning as deseribed herein, supra and infia.
Some embodiments of the present invention pertain to compounds wherein R; 18 H or
15 halogen.
Some embodiments of the present invention pertain to compounds wherem R; is L.
Some embodiments of the present invention pertain to compounds wherein Ry is H or
halogen.
Some embodiments of the present invention pertain fo compounds wherein R, is H.
20 Some embodiments of the present invention pertain to compounds wherein Ry and R, are
both H.
Some embodiments of the present invention pertain to compounds represented by Formula

(Ik) as illustrated below:
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Z (Jm) wherein each variable in Formula (Im) has the same meaning as described herein, supra and
irzfi-a. 15 Some embodiments of the present invention pertain to compounds wherein RI, R4, Its and
R6 are each H. Some embodiments can be represented by Formula (lo) as illustrated below: R2 R3
QN-H (Jo) Wreasis/e@e#variable in Formula (lo) has the same meaning 8SHES#BEHAErein, supra
and infra. Some embodiments of the present in\{%ntion pertain to compounds wherein R2 and R3 are
20 each selected independently from the group,capsisting of H, C1.6 alkyl and halogen; wherein said
ClI-6 alkyl is optionally substituted with substituent? i@ﬂ the group consisting of C, 6
acyloxy, Cl_ 6 aicoxy, CI-6 allcylamino, CI-6 alkylsuliny£1-6 allcylsulfonyl, Cl-6 alkylthio, amino,
C3.7 cycloallcyloxy, C2.6 diallkylamino, C3_6 hafalkgxy, C1.6 haloalkylsulfinyl, C,.6
haloalkylsulfonyl, C1.6 haloalkylthio, hydroxyl, phenaxy,and phenyl. 25 Some embodiments of the
present invention pertain to compounds wherein R2 and R3 . to eg{her.]\évigrlll tg% %gr%oarrll lo %%yahich they
are both bonde @157 SEIBRIEID AR S BN &8 b TSR 5 116 Pragent vention perain to
compounds wherein Ris: kinbo@h@rsatkijk srrRBvigton 0326 dHephansphardges: Rekidicih said C1_6
alkyl is optional{;é}ggglstituted with -21 WO 2006/069242 PCTIUS2005/046599 substituents selected
from the group consisting of C1.6 acyloxy, CI-6 alkoxy, C1.6.alkylamino,.Cl-6 al Isul_lﬁinyl, C_6
aicylsulfonyl, CI-6 alkﬁﬁﬂ’s,ea}?ﬂﬁl&eg%?%%ﬁ%sg?ﬁy’%@?%% SR, @-%%%lfé‘a oxy, C, 6
haloalkyisulmyl, C1.6 Bedeatkisiitionyhi Gk 6rbrats kst cHyarosrmpredb KRR oRER. 5 Some

embodiments of thepresent invention pertain to compounds wherein R2 is H or CI-6 alkyl; and R3 is

H, C2_6 allcenyl, CI-6 alkyl, C3 .7 cyclgalkyl, halogen or her%zyl' hereinsaid G146 alkyl is optionally
substituted with substi?ﬁ@ﬁtgn%bérldécegg cr%c?trlﬁ ta(‘va’mgll(rbu{f)mé%1 sefgetlfnédg%g 18%96 al‘ioxi, C}% alkylthio,

hydroxyl, phenoxy andSpie agpbasinRats § Ry ST ORATING LABBIP B IIER iy 2 E455th bonded

form a cycjgprogy, 110 cyclopentyl or cyclohexyl group. Some embodiments of the present invention

pertain to compounds WHEreIR B2 s 01, C3, FIGLES f5Ha e Bl SURN - BrRioRMispHORY
isobutyl, n-butyl, n-pentyl, vinyl, hydroxymethyl, methoxymethyl, benzyl, phenyl, phenoxymethyl,
butyl, n-butyl i ar thyl t thyl, b |, phenyl, ph thyl

methylsulfanylmi@shis Essxettetps, cyclopropyl, | -but-2-enyl, or allyl; or 15 R2 and R3 together with

the carbon to which they are both bonded formRa%w;pyl,
. 2 »:
th
R4_ C%" H

(Im)

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

15 Some embodiments of the present invention pertain to compounds wherein Ry, Rq, Rs and Ry

are each H. Some embodiments can be represented by Formula (To) as illustrated below:

Ra X\
ON~H
y

{Jo)
wherein each variable in Formula (§o) has the same meaning as described herein, supra and infra.
Some embodiments of the present invention pertain to compounds wherem R, and R; are
20 each selected independently from the group consisting of H, Cy¢ alkyl and halogen; wherein said Cig
alkyl is optionally substituted with substituents selected from the group consisting of C¢ acyloxy, Cy.
s alkoxy, Cr.s allylaming, Cr.e alkylsulfinyl, Ci alkyisulfonyl, Cie alkylthio, amino, Cs.-
oycloaliyloxy, Ca.s dialkylamino, C;.¢ haloalkoxy, Cie haloalkylsulfinyl, Cy.¢ haloalkylsulfonyl, Cis
haloalkylthio, hydroxyl, phenoxy and phenyl.
25 Some embodiments of the present invention pertain to compounds wherein R, and Rs
together with the carbon to which they are both bonded form a Cy. cycloalkyl.
Some embodirents of the present invention pertain to compounds wherein Ry is H or Cyg

alkyl; and Rs is H, Cy¢ alkyl and halogen; wherein seid Cy¢ atkyl is optionally substituted with
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cyclopentyl or cyclohexyl group. Some embodiments of the present invention pertain to compounds
wherein R2 is H or CI-6 alkyl; and R3 is H, C2.6 alkenyl, C;_6 alkyl, halogen or phenyl; wherein said
CI-6 alkyl is optionally substituted with substituents selected from the group consisting of C1.6 alkoxy,
hydroxyl, ph&d§e62@%#d phenyl. Some embodiments of the present invéﬁﬂ"&?ﬁ?ﬁ@ﬁ&‘iﬁﬁ?@ compounds
wherein R2 is H or CH3; and R3 is H, CH3 or benzyl. Some em od| ent e E_)‘\rese@t invention

pertain to comBRHBETRRERERT BT R B R s IR E 3 98T e yfl e‘ﬁ%’i] hsa byl iscpfopyl,
isobutyl, n-butydjkmieéintyl, Grinatlcieyitiooxy M e kRS anath Oxy ryeldwitylosnAyls @H@r‘iw&ﬁ@noxymethyl.

Some embodimepts.of ;“Le Prasarkinveption, RerAIRIReAMPY YRS WeSIny % Nackds,GR7, and R7
is carboxyl; or X is CR7, R7 is carboxyl or tetrazolyi, and Z is N; 30 RI, R4, R5 and R6 are each H; R2

is H or CH3; afi T is H, CH3 or benzyl; or a pharmaceutically acceptable salt, hydrate or solvate
thereof. 35 Some emiSodinventsiokthoPlesereihianionnsaErail CoTeRRmss HHEEWHdrEh Stis N, Z is

CR7, wherein Ri{js &@fﬁ%ﬂg C?Qﬂcﬁ%z@@%tﬁ@;@@@?)ékc%ﬁ&ﬁ@ﬁg?en\wmm Rﬂes&caﬁb@xyhlkﬁOZEt or
tetrazolyl, and Z is N; 06/06 242 PCT UsS2005/046599 Rl R¢ IfD\é aﬁg Gare each H; R,
is H or CH3; ar‘}ﬁﬁﬁ%‘%ﬁ %\/ Wﬂlﬁﬁu B |§(t)e[%2r%py obutyl, n ﬁ%y? n- penc{y vinyl,
hydroxymethyl aim&m%ymwwhmmwdmh@WI%r phenoxymethyl or 5 a pharmaceutically acceptable

salt, hydrate or solvatg} M@Qfeé@&?%&m{é&ﬁm&m&ﬁﬁﬁlﬂ&pﬁﬁﬂﬁmmu&ﬂibﬂnpemuprb@}dpmpounds
wherein: X isN, Zis CR aynl’%}n carboxyl -CO2Et or tetrazol-5-yl; Rl, R4, R5 and R6 are each H;

10R2is H or C(Pi "%“EY%SE %3}1 ‘ethyl, n-propyl, isopropyl, isobutyl, n-butyl, n-pentyl, vinyl,
hydroxymethyl, meth§RW@tﬁ9ﬁ“B@W%Wé?ﬁ?P‘d?‘ﬁﬁé’ﬁ@?%%§ﬁ”@P‘ﬁl Ht%lﬁgg‘? teptable
salt, hydrate or sglvaterdherast, &b Some-gnbeodipe tsuwffheprdserinl entibhypertaimttolcompounds

selected from the o] of
; e%%yl 1yl _phenoxymethyl, methylsulfan lmethyi ethoxymethyl, cyclopropyl,
-3b,4,4a,5- Tetra]ﬁly royﬁﬂ cyﬁ y I():yclog(ranntalfl 2- c]gyrazo e-3- carboxyllc acid,

la,3,5,5a- TetrahyeHoEmg, SIG]i]é{ Qrcyclopropa[a]pentalene 4-carboxylic acid; I-Benzyl-la,3,5,5a-
15 R, and R; together with the carbon to which they are both bonded form a cyclopropyl,

cyclopentyl or cyclohexyl group.

Sorne embodiments of the present invention pertain to compounds wherein Rp is H or Ci.
alkyl; and Rs is H, Cog alkenyl, Cy.6 alkyl, halogen or phenyl; wherein said Cy alkyl is optionally
substitited with substituents selected from the group consisting of Ci.s alkoxy, hydroxyl, phenoxy

20 and phenyl.

Some embodiments of the present invention pertain to compounds wherein Ry is H or CHz;
and Rs is H, CH; or benzyl.

Some embodiments of the present invention pertain to compounds wherein Ry 1s H or CHs;
and R, is H, methyl, ethyl, a-propyl, isopropyl, isobutyl, #-butyl, n-pentyl, vinyl, hydroxymethyl,

25 methoxymethyl, benzyl, phenyl or phenoxymethyl.

Some embodiments of the present invention pertain to compounds wherein:
X is N, Z is CR;, and Ry is carboxyl; or
X is CR4, Ry is carboxyl or tetrazolyl, and Z is IN;
30 R;, Ry, Ry and Re are each H;
Ry isH or CH;; and
R; is H, CH; or benzyl; or
a pharmaceutically acceptable salt, hydrate or solvate thereof.

35 Some embodiments of the present invention pertain to compounds wherein:
X i N, Z is CR5, wherein Ry is carboxyl, -CO,Et or tetrazol-5-yl; or
X is CR;, wherein R is carboxyl, -CO,Et or tetrazolyl, and Z is N;
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tetrahydro-IH-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid; and 1,1-Dimethyl-la,3,5,5a-
tetrahydro-1H-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid; or a pharmaceutically acceptable
20 salt, hydrate or solvate thereof. Some embodiments of the present invention pertain to compounds
selected frorwilneogroemszonsisting of. PCT/US2005/046599
4-(2H-Tetrazol-5-yl)-1a,3,5,5a-tetrahydro-IH-2,3-diaza-cyclopropa[a]pentalene; 1,1-
Dimethyi-4-(2H-tetraz&i-HRyfsradReasfaettdhy dro-1H-2,3-diaza-cyclopropala]pentalene; and I-
Benzyl-4-(2H-tetrazol -4 Hla, 815, 2adtetrahydro-I1H-2,3-diaza-cyclopropala]pentalene; or a 25

pharmaceutically acceptable, salt, hydrate o soluals.thetank, Soma e mbadimens eiths nresent

invention pertain to compounds wherein %16 stereochemistry for the two carbons assigned as 3b and
4a, or la and 5aFEPBBTRIRY.: SBHIPRAY CHRIESETST e Present invention pertain to compounds
wherein the stereochemistry:fenthdtwooathons assgnectesBiimndi4a, or 1 a and 5a are both S. 30
Some embodiments of the present invention pertain to compounds wherein the stereochemistry for
the two carbons assigned as |a and 5a are both R. Same embodiments ((j)f gﬂe resent invention
pertain to compounds SRR e L O SRS I PP IRE €aHSO W BRI hed 48 T is R and the
stereochemistry for thé& ¢axbhdis £8signel- dscaBaiss - 5B ontererabbifiments of the present invention
pertain to compounds yhereinthe: stewgachemistry for the carbon assigned as la is S and the
stereochemistry for the carbon assigned as 5ais R. -23 WO 2006/069242 PCT/US2005/046599
Some embbdiments oM@%?éggﬁt ention pertain to compounds wherein the stereochemistry for the

priority group bonded & in8, caathdretisbignemadspirendertuts. s tosatnanth B ey sirity
group” has the samgxmeaning-aAsdafnedraddeledfinaingold and Prelog System" by application of
sequence rules, for a eral review of the CIP system see R 5..Cahn, C.K. 5 Ingold and V. Prelog,
‘Angew. Chem. Interna .pnéaé?nﬁcﬁ‘étfc Wﬁﬁg?ﬁ%ge&%é% 'P eaﬁzds(\)}\.%l‘:%e%%oand G. Helmchen, Angew.
Chern. Internat. Ed. Eng. 21, 567-583 (1982). Some embodiments of the present invention pertain to
compounds wherein the,siereeehemisinniordhe: prafits geati hondpditdddecatiom dsgigoed as 1 is
exo. In general, the.endo and terminology anblies t a3 padican be yepigsented by the
10 following forr%ﬁ%%f“?o?%%f%?et}e&%é}ﬁ&ﬁ %éc ?%a%d%%s%ﬁ: %Enc{id RﬁRExo R7 R%ﬁm R1- N-H
RExo EN-H R4 N,N,@EWOJH-2,3~diaza—cyclopropa{a}pantalene—éi--carboxyhc acid; 1-Benzyl-1a,3,5,52-

tetrahydro-1H-2,3-diaze-cyclopropalalpentalene-4-carboxylic acid; and 1,1-Dimethyl-1a,3,3,5a-

tetralrydro-1H-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid; or a pharmaceutically acceptable
20 salt, hydrate or solvate thereof.
Some embodiments of the present invention pertain to compounds selected from the group
consisting of: 4-(2H-Tetrazol-5-yl)-12,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafajpentaiene; 1,1-
Dimethyl-4-2H-tetrazol-5-y1)-18,3,5, 5a-tetrahydro-1H-2,3-diaza-cyclopropafajpentalene; and 1-
Benzyi-4-(2H-tetrazol-5-y1)-12,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropala]pentalene; or a
25 pharmaceutically acceptable salt, hydrate or sotvate thereof.
Some embodiments of the present invention pertain to compounds wherein the
stereochemistry for the two carbons assigned as 3b and 4a, or 1a and 5a are both R.
Some embodiments of the present invention pertain fo compounds wherein the
stereochemistry for the two carbons assigned as 3b and 4a, or la and 5a are both 5.
30 Some embodiments of the present invention pertain to compounds wherein the
stereochemistry for the two carbons assigned as 1z and 5a are both R.
Some embodiments of the present invention pertain to compounds wherein the
stereochemistry for the carbon assigned as Iais R and the stereochemistry for the carbon assigned as
S5ais S
35 Sorne embodiments of the present invention pertain to compounds wherein the
stereochemistry for the carbon assigned as 1ais § and the stereochemistry for the catbon assigned as

Sais R,
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R5 Rs Rs orwhen Xis N and Z is CR7: REndo R1 RExo R4 RN R1- N N-HExo~N-H R4R
REndo R5 R R7 5 R6 R7 6 15 In general, when X is CR7 and Z is N, then the two carbons assigned
as 3b and 4a are as shown in Formula (I 1a) below: R2 R1 R 2 R3 V~4aN-H | R5R6 (Ha) Itis
understood tvat mompeads of the present invention have the stereochenfiSkp$here4ReYRI and R4
groups are cis with respect to each other. Theses compounds can be ug%nericall%1 20 represented by

Formula (Ile) and ForRfia ShRpfRez Rl Ry oreses FF R RSO BRI SV P45 NN-H R4 N 4~ 5\N
H R5 FZs R5 Rdktehaflie) fo2f-\pHOr2006/06024:2 P 0T tiB20082045599s tndsofhe eridelithents, the

cutors s 5 phea e g sumisngs dsoons. g ol
System” by application of sequence rules, for a general review of the CIP system see R.S. Cahn, CK.
5 Ingold and V. Prelog, Angew. Chem. Internat. Ed. Eng. 5, 385-415, (1966) ; and V. Prelog and G.
Helmchen, Angew. Chem. Internat. Ed. Eng. 21, 567-583 (1982).
Some embodiments of the present invention pertain to compounds wherein the
stereochemistry for the priority group bonded to the carbon assigned as 1 1S ex0.
In general, the endo and exo terminology applies to R; and Ry and can be represented by the
10 following formulae, for example, when X is CRyand Z is N:

R!':'ncio =
Rexo Ry Ry Ry
R =
g/ S N“H Exo 5 lN"""H
S N
R N REndo Rs
d Rg Re

or when X is W and 7 is CRy:
REncio

R
s Rg Ry
15 Tn general, when X is CR;and Zis N, then the two carbons assigned as 3b and 4a are as
shown in Formula (fiz) below:
R
24 Ry Ry
Rs 3 3
4g = Nz_, H
R4R =N
5 Rg
(Iia)
Tt is understood that compounds of the present invention have the stereochemisiry where the
R, and R, groups are ¢is with respect io each other. Theses compotmds can be generically

20 represented by Formula (Ti¢) and Formula (Hd):

R.'Z Rq R—,'
Rg 4_F3p 3

_24 -



(He) In some embodiments, the carbons assigned as 3b and 4a have the stereochemical
designations as 5 represented by Formula (Rd): R2Z Rt R7 R.. -1 .=3h 3/ 2 R44\ N-H Nt 5 R6 (lid)
Similarly, when Xis N and Z is CR7, then the two carbons assigned as 1 a and 5a are as shown in
Formula (lleMeis/R2Rg RS to N2 Sa 5\ R4 N3H R5 R6 R7 (Lie) 10 RGs/upeisrsotPthat
compounds of the present invention have the,stereochermstg/ where thehR,.g 9654 groups are cis
with respect to St 6 HEFFRES D BRRBRATIE CAR B PendieaIN® Feprasdntad by Formula (9lg) and
Formula (Ilh): R2pg&ReRY Rontil=i@i@'R 3 -N, 55R45'"N3HR455\g3H 4 R5R6 R7 R5 R6 R7
(llg) (11h) In some embodiments, the carbons aBsigRed ag la and 5a have the stereochemical
designations as 15 represented by Formula (Hg)-: f33 tla23 RA5N-H 4

In some embodiments, the carbons assigned as 3b and 4a have the stereochemical designations as
5 represented by Formula (JEd):
Ra Ry R
Rg——lL Tz 3/ 7
42 =N, 2
o - N—H
Rg N’
(Hd)
Similarty, when X is N and Z is CR,, then the two carbons assigned as 1a and 5a are as
shown in Formula (Fie) below:

Ro R4
R3 ! iz N

!
Re Rs Ry
(ELe)
10 1t is understood that compounds of the present invention have the stereochemistry where the
R, and Ry groups are cis with respect to each other. Theses compounds can be generioally

represented by Formula (Tig) and Formmla (Th):

Ra R4 Rz Ry
53 =N 3 5g =3
- N--H
R{:\\ :.\1 M Rt; - A
Rs Ry Ry Re Rg Ry
(Hg) (Ifh)

In some embodiments, the carbons assigned as 1a and 5a have the stereochemical designations as

15 represented by Formula (Eig):

In some embodiments, the carbons assigned as 1a and 5a have the stereochermical designations as

represented by Formula (Eh):

-25.



R5 Rr~66 R7 (r vg) In some embodiments, the carbons assigned as la and 5a have the
stereochemical designations as represented by Formula (I1h): - 25 WO 2006/069242
PCT/US20051646599 R2 RIR35aaN23 R4 ,H ~'4 R5R6 R7 (llh) Itis understood that the
actual "R" arlC g@sig#ation for C(3b) and C(4a) in Formulae (He) and RfgdySai§ @@ and C(5a) in
Formulae (llg) and (llh) will vary depending on tt&e vagious groups present. For example, in some
embodiments, when R, to R6 are all hydrogerE tRen e 5 stereochemistry is defined as shown in
Formulae (11j) and (Ilk): H H R7 h aT ni 4a 3~ 2] L) : NJRd \(N-H N R7 ()) (Hk) In some
embodiments, when R1, R2, R+, Rs and R6 arg® \C shd'and R3is a group such that the carbon
of the group is bonded directly to C(4) or C(1), theg'th ) eochemlstry is defined as shown in
Formulae (11m) and (lin). Examples for R3 can be se '-_ ted from methyl, ethyl, n-propyl, 10 isopropyl,
isobutyl, n-butyl, n-pentyl, vinyl, hydroxymethyl, methioxymethyl, benzyl, phenyl and phenoxymethyl;
or R, can be selmsteﬁki&emmmemm ammmapﬂdﬁyldasmﬁﬁr@&ww@ AdbumFampentiichand,

hydroxymethyl, g 02y phenylaphenemmnethyk-eeihdsuliamdmatiylretboxymethyl,
cyclopropyl, 1- but- -en I and aI FZ; 11z R H4 R7 Sa ( I%II\(%I RS l}il-l-lee‘ (SIN-H NR 7
(YIr) (11n) - present. or example m some embodiments, w en ; 1o Ry areall hydrogens then the

5 stereochermistry is defined as shown in Formulae (JEj) and (IIK):

H

i das

o & | N-H
Ry
(EEj) (IIk)

In some embodiments, when R, Ra, Ry, Rs and R, are all hydrogens and R; is a group such that the
carbon of the group is bonded directly to C(4) or C(1), then the stereochemistry is defined as shown
in Formulae (Ffim) and (Tn). Examples for R; can be selected from methyl, ethyl, n-propyl,

10 isopropyl, isobutyl, #-butyl, n-pentyl, viny}, hydroxymethyl, methoxymethyl, benzyl, phenyl and
phenoxymethyl; or Rs can be selected from methyl, ethyl, n-propyl, isopropyl, isobutyl, n-butyl, n-
pentyl, vinyl, hydroxymethyl, methoxymethyl, benzyl, phenyl, phenoxymetayl,
methylsulfanylmethyl, ethoxymethyl, cyclopropyl, 1-but-2-enyl, and aliyl:

H
Rs SI 125 N
H g\ @ S N=H
Rz
iy (Tin)
15 It is understood that all other possible stereochemical representations and designations are

embraced by the invention.
Some embodiments of the present invention pertain to compounds as represented in TABLE

1 below.
TABLE 1
Compd No. Chermnical Structure Chemical Name
Q 3b,4,4a,5-Tetrahydro-2H-
i cyclopropal3,4]cyciopentaf1,2
o= OH -¢]pyrazole-3-carboxylic acid
Ny~ NH

-6 -



15 It is understood that all other possible stereochemical representations and designations are
embraced by the invention. Some embodiments of the present invention pertain to compounds as
represented in TABLE | below. TABLE 1 Compd No. Chemical Structure Chemical Name O

3b,4,4a,5-Tewatyolies2H2 1 cyclopropal3,4]cyclopenta[l,2 OH c]pyrazoleB-¢&rbu%ylidaattd N-NH -26
W(c) 2006/069242 PCT/AIS2005/046599 _Compd.No. Chemical Structure ChemicalName N N. NH

4-(2H-Tetrazol-5-yl)- Emééi@prropapa@?e@%@ﬁmﬁfaza- cyclop entafef@oRNaHg 0 1
a,3,5,5a-Tetrahydro-tH+-2;3=3-OHdiaza-cyctopropafaipentateng- N NH Z-carboxylic acid H N
(laR,SaR)-4-(2H-Tetrazol-5- NHiyl)-la,3,5,5a- tetrahxyt”o IH- N 2;3- d|a42 = ~§\—Iy1
cyclopropala]pentalene 0-£xo- I-Benzyl 3, 5a- 5:0) tietrahyc roly-sl fiiro-1H-2,3- .
cyclopropala]pentalene-4- H N- NH carbex Ca id 0'1,1-Dimethyjkl 3. @@pa@aﬁ,&g@e;% B-diaza-
cyclopropalopropalalp ]p entalenes- -~ NH
]
ia,3,5,5a-Tetrahydro-1H-2,3-
3 = OH diaza-cyclopropala]pentalene-
\N _NH 4-carboxyhic acid
” n=N, (1aR,5aR)-4-(2H-Tetrazol-5-
4 . NH yh-1a,3,5,5a-tetrahydro-1 8-
S 2,3-diaza-
A \N _NH cyclopropalalpentalene
exo-1-Benzyl-12,3,5,5a-
5 tetrabydro-1H-2,3-diaza-
cyclopropalalpentalene-4-
carboxylic acid
1, 1-Dimethyl-1a,3,5,58-
& tetrahydro-1H-2,3-diaza-
cyelopropafajpentalene—4-
carboxylic acid
1,1-Dimethyi-4-(2H-tetrazoi-
7 5-y1)-12,3,5,5a-tetrahydro-1H-
2,3-diaza-
cyclopropal ajpentalene
exo-1-Benzyi-4-(2H-tetrazok
2 5-y1)-12,3,5,5a-tetrahydro-1H-
2, 3-diaza~
cyclopropafajpentalene
In some embodiments, compounds of the present invention pertain to the compounds in
TABLE 2:
TABLE 2
Compd No. Chermnical Siructure Chenrical Name

1-Methyl-1a,3,5,52~
tetrahydro-1H-2,3-diaza~
cyclopropaizpentalene-4-
carboxylic acid




N' NH carboxylic acid NN,NFi 1,1-Dimethyl-4-(2H-tetrazol 7 5-yl)-la,3,5,5a-tetrahydro-IH- 2,3-diaza-
N--NH cyclopropala]pentalene N5N,NH exo-I-Benzyl-4-(2H-tetrazol- 8 N 5-yl)-la,3,5,5a-tetrahydro-I1H-
2,3-diaza H N.-NH cyclopropa[a]pentalene In some embodiments, compounds of the present
invention perahtissiti@sompounds in TABLE 2: TABLE 2 Compd No. CHEMmitalBétrsatfe Chemical

Name O I-Methyl - |

a 3.5 5a9 QHteonza- r‘\/rlnnrnnhlnnrnna_[

carboxylic acid -27

VEPIROND60242 PCTRIGSHORMEI9 Com

a}p@ﬁﬁ%@% -NH
hd No #ical Structure Chemical

Name 0 1-Isobutyl-I
carboxylic acid 0 1-
carboxylic acid NN I

a,3,5,6a- te
Butyl-la,3,5,b

\NH t-Mgthyl-4-
cyclopropala]pentalene NN '°N

rahydro-IH-2,3-diaza- 10 OH cycl

bpropala a e [
,y%I %E’ E{ﬁ‘ﬁeneA N NH

v el

NH i

N-NH
1H-diadiaza

11

1-Butyi-1a,3,5,52~
tetrahydro-1H-2,3-diaza-
cyclopropalajpentalene-4-
carboxylic acid

12

1-Methyl-4-(2H-etrazol-5-
y)-12,3.5,5a-tetrahydro-
1H-2 3-diaza-
cyclopropa[a]pentalene

13

1-Ethyl-4-(2H-tetrazol-5-

yi)-1a,3,5,5a-tetrahydro-
15-2,3-diaza-

cyclopropaialpentalene

14

1-Pentyl-12,3.5,58~
tetralydro-1H-2,3-diaza-
cvclopropalajpenialens-4-
carboxylic acid

15

1-Propyl-4-(2H-tetrazol-5-
yi3-1a,3,5,5a-tetrahydro-
1H-2,3-diaza-
cyclopropalajpentalene

16

1-Propyi-1a,3,5,5a-
tetrahydro-1H-2,3-diaza-~
cyclopropalajpentalene-4-
carboxylic acid

17

1-Isobutyl-4-(2H-tetrazol-5-

yh-12,3,5 Sa-tetrahydro-
1H-2 3-diaza~
cyclopropafapentaiene




N NH cyclopropala]pentalene i | 0 1-Pentyl-la,3,5,5a- 14 OH tetrahydro-IH-2,3-diaza
cyclopropala]pentalene-4- N-NH carboxylic acid NN NH 1-Propyl-4-(2H-tetrazol-5 15 N°
yh-la,3,5,5a-tetrahydro- IH-2.3-diaza- N NH cyclopropala]pentalene 0 |-Pro }/I-I a 3f5’ 5a 16 OH
tetrahydro-k¢b2iBsdiezaz cyclopropa[a]pentalene-4- N-NH carboxylic acidf ﬁ&@%‘h 046599
1-Isobutyl-4-(2H-tetrazol-5- 17N y|)-|8 B,RIRao-tpfrah\/drg 1H-2-3 diazaN-NH : } propa a]penta|ene
.28 WO 2006/0692420RaTRISP005/0465097 €0 B Ri0. Chemidal Struc?ﬁﬁ%iﬁkﬁira ame101-
Methoxymethyl O |&;3;5,5a-tetrahydro-4H 18 ~“\OH 203 diaza NH cyqlmﬁm@@p alene 4- N
carboxylic acid O 1-Ethyl-la-'3,%' Sa~digza 19 OH tetrahydro-1H-2,3- sycieprapsfalnentalene-4- N NH
carboxylic acid ni N NH}-Phenyl-4-(2

70l-73=-20N9B-1a,3,5,5a-t etratiyero 1H-2,3-diaza- N NH
cyclopropala]pentalene N!,N 1-Benzyl-4-(2H-tetka eyclopropafajpentalene-4-
carboxylic acid

1-Ethyt-12,3,5,52-
‘\__Q\A\OH tetrabydro-1H-2,3-diaza-
¥ - cyclopropalalpentalene-4-
\N’NH carboxylic acid

=N N -(2H i-5-
N NH 1-Phenyl-4-(2H-tetrazo

“-N’ vi)-18,3,5,5a-tetrahydro-
20 = 1H-2 3-diaza-
N _NH

N cyclopropafajpentalene

1-Benzyl-4-(2H-tetrazol-5-
y)-12,3,5,5a-tetrahydro-
1¥H-2,3-diaza-
cyclopropalajpentalene

21

) ' 1-Benzyi-12,3,5.5a~
tetralydro-1H-2,3-diaza-

2 e OH oyciopropalajpentalene-4-

carboxylic acid

1-Benzyl-11,3,5,58~
tetrabydro-15-2,3-diaza- |
cyclopropalajpentalene-4-
carboxylic acid ethyl ester

23

1,1-Dimethyl-1a,3,5,52-
O/\\ tetrahydro-1H-2,3-diaza-

2 - cyclopropalajpentaiene-4-

\N ~NH carboxylic acid ethyl ester

1-Phenyl-1a,3,5,3a-
o7 ™ tetrahydro-1H-2,3-diaza-

2 cyclopropala]pentalene-4-

\N ~NH carboxylic acid ethyl ester




21 NH yl)-Ia,3,5,5a-tetrahydro- IH-2,3-diaza- N 1J NH cyclopropala]pentalene il O 1-Benzyl-la,3,5,5a-
22 tetrahydro-IH-2,3-diaza- OH cyciopropala]pentalene-4 carboxylic acid N_NH 1 Benzyl-la,3,5,5a-
tetrahydro-IH-2,3-diaza- 23 O cyclopropala]pentalene-4 N NH carboxylic acid ethyl ester O
1,1-Dimethy-hagdsmésa+s2z O~, tetrahydro-IH-2,3-diaza 24 cyclopropa[a]p@ﬁﬂ%"lg P44 \RNE carboxylic
acid ethyl ester O 1 -Phenyl -1 2,3, 5,5 a2 )5 KO x--ltetrahydro-tH-2.3-diaza
_..-'Cyclopropa[a]pentq@renﬁd No-NH carboxXy e &P Etfifi%ester -29|CvO %681‘6{/069749

PCT/US2005/046599Compd No. Chemical Structure g hemicaliName I-Phenyl-1a,3,5,5a- 26 OH
tetrahydro-1H-2,3-diaza- cyclopgropalz ) carboxylic aciasry ‘Tfl*? Pentyl
4-(2H-tetrazol-5- yl) - 1 a3, 5, % a-té » 2 3atiaza Nﬁﬁ}%’iﬂé rgﬁé aiﬁpn alene N
IN~NH 1-Butyl-4-(2H-tetrazol-5- N y mhiygro 28 1H2 3875 Niklkh
cyclopropala]pentalene N

1-Pentyl-4-(2H-tetrazol-5-
y1)-18,3,5,5a-tetrahydro-
1H-2,3-diaza-
cyclopropalajpentalene

27

1-Butyl-4-(2H-tetrazol-5-
vl)-1a,3,5,5a-tetrahydro-
1H-2,3-diaza~
cyclopropalajpentalene

28

Q 1-Ethyl-12,3,5,5a-
1 O/\ tetrahydro-1H-2,3-diaza-
= syclopropala]pentalene-4-
\N ~NH carboxylic acid ethyl ester

29

Q 1 -Methyl-18,3,5,5a-

o tetrahydro-1H-2,3-diaza-
30 o © cyclopropalajpentalene-4-
\N ~NH carboxylic acid ethyl ester

C 1-Pentyl-1a,3,5,52-

| tetrghydro-1H-2,3-diaza-
A = © cyclopropa[zjpentatene-4-
\N,NH carboxylic acid ethyi ester

1-Isopropyl-4-(2H-tetrazol-

\N’NH 5-y1)-12,3,5,5a-tetrahydro-
32 == 19-2,3-diaza-
N NH cyclopropalajpentalene

N -
NgN‘NH 1-Phenoxymethyl-4-(ZH-
° \N’ tetrazol-3-y1)-12,3,5,5a~
33 = setrahydro-1H-2,3-diaza-
\N’NH cyclopropalajpentalene

-30-



0 I-Ethyl-la,3,5,5a 0 tetrahydro-1H-2,3-diaza- 29 >--~, cyclopropa[a]pentalene-4- N-NH carboxylic acid
ethyl ester O I-Methyl-la,3,5,5a- 0~\ tetrahydro-1H-2,3-diaza- 30 cyclopropa[a]pentalene-4 N-NH
carboxylic acid ethyl ester 0 1-Pentyl-la,3,5,5a- 0 /\ tetrahydro-IH-2,3- di £/046599
cyclopropafalpesiaiesnd24- NNH carboxylic acid ethyl ester NIN'NH 1- Isopropy A{‘-(ZH tetrazol \ zzN

5-yl)-ia,3,5,5a- tetraw;&ﬁ%%wmmprwalamﬁﬁ%ﬁﬂﬁaﬁdﬂ
1-Phenoxymethyl-4 @?@PéwH N tetrazol-5oy 1) 12.3.5,5a- 33 tetrahydro-1H-2.3-dia '*]NH

LCanvilovae il
cyclopropala]pentalene -30 WO 2006/069242 PCT/J@;SZOOS/O%SQ? om ng ghemlcal Structure
: : .
Chemical Name 0 1-isopropyl-1a,3, 5 5a O 0-1H-2,3- dlaz%etrah?él‘ igfgggz[aj entalene-4-
N NH carboxylic acid 0 13¥inyl-{a,3,5,5a8=85.) O tetg yo%LIH-Z, lapranajalpentalene-4-
--<Q ~ N - NH carb nyhC acid ethyl ester 1-Vin Lap.EBJ.SSa- 36 OH tetra?gy%@ym-azﬂ dlaz%
cyclopropala]pentalene-4- N_NH carboxylic acid”
Q 1-Vinyl-12,3.5,52-
\ O/\ tetrahydro-1H-2,3-diaza-
3 = cyclopropalajpentalene-4-
\N’ NH carboxylic acid ethy! ester
< {-Vinyi-12,3,5,58-
\ OH tetralydro-1H-2,3-diaza-
% o cyclopropalalpentalene-4-
\N ~NH carboxylic acid
N”N‘NH 4-(278-Tetrazol-5-yl)-1-
\ <y vinyl-12,3,5,5a-tetrahydro-
37 B 1H-2,3-diaza-
\N ~NH cyclopropa(ajpentalene
Q 1-Ethyl-1a,3,5,5a~
o tetralyydro-1H-2,3-diaza-
3% o cyclopropalajpentalene-4-
\N ~NR carboxylic acid ethyl ester
e 1-Methoxymethyi-
—Q 1,3,5,5a-tetrahydro-1H-
39 07 2,3-diaza-
N NH cyclepropafajpenialens-4-
N~ carboxylic acid ethyl ester
N¢N~NH 1-Methoxymethyl-4-(2H-
—° S tetrazol-5-y1)-12,3,5,58-
40 = tefrahydro-1H-2,3-diaza-
\N,NH cyclopropalajpentalene
O 1-Hydroxymethyl-
HQ 12.,3,5,5a-tetrahydro-1H-
/\ 7y y A
41 == o 2.3-diaza-
_NH cyclopropa[a};aentalme#-
carboxylic acid ethyl ester i

=31 -



NJINNH 4-(2H-Tetrazol-5-yl)-I ~ vinyl-la,3 5,5a-tetrahydro- 37 iH-2,3-diaza- N NH
cyclopropala]pentalene 0 1-Ethyl-la,3,5,5a- tetrahydro-1H-2,3-diaza- 38 cyclopropala]pentalene-4 N _
NH carboxylic acid ethyl ester 0 1-Methoxymethyl- 0 la,3,5,5a-tetrahydro-IH 39 O” 2,3-diaza- NH
cyclopropalalpentelersei42 N' carboxylic acid ethyl ester N'N'NH 1-Methoxgamatiageed (&390 N

tetrazol-5-yl)-1a,3,5,

a- 40 teiah

dro-IH-2,3-diaza N,. NH cyclopropalajpentalene O 1-Hydroxymethyl-

HO la,3,5,5a-tetrahy

dfeRidy-O

2,3-diazd R RPFIPaajpentalene-4 “REFEAMNSBRy lic atid ethyl ester

-31 WO 2006/0692

-Hydroxymethyl | a,3
carboxylic acid N ;N
cyclopropala]pentals
pertain to the compa

3, 5, 5 a-tetr
[4-(2K-Tet

2 PCTIUS2

2n-I- N. yl]l-methanol In so
unds in TABLE 3:

hhydred, H- 42
azol-5-

005/046599 Compd No. Chemical Structure Chemical Name HO O 1

2,3-§iaza- N NH Cci%cj
Srastetranydro-TF

rtigm?diments, GomBeMoss:Qithe-pEasent invention

3-diaz

carboxylic acid

43

f4-(2H-Tetrazol-5-y1)-
12,3,5,5a-tetrahydro-1H-
2, 3-diaza-
cyclopropalalpentalen-1-
yi}-methanol

In some embodiments, compounds of the present invention pertain {o the compounds in

TABLE 3:
TABLE3
Compd )
Chemical Structure Chemical Name
No.
O
-8 - 1-Methylsulfanylmethyl-12,3,5,5a-
a4 S OH tetrahvdro-1H-2,3-diaza-
N cyclopropajajpentalene-4-
N7 NH carboxylic acid
\ : 'e) 1-Ethoxymethyi-1a,3,5 5a-
© tetrahydro-1H-2,3-diaza-
45 S OH cyclopropafaipentalene-4-
\N _NH carboxyiic acid
0 1-Cyclopropyl-15,3,5,5a-
tetrahydro-1H-2,3-diaza-
46 =z OH cyclopropalajpenialene-4-
\N _NH carboxylic acid
NEN
. NH 1-Cyclopropyl-4-(2H-tetrazol-5-
47 o N vI)-12,3,5,5a-tetrahydro-1H-2,3-
N diaza-cyclopropala]penizlene
. N~ NH

- 32 .
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TABLE 3 Compd Chemical Structure Chemical Name No. -S 0 1-Methylsulfanylmethyl-la,3,5,5a- 44
OH tetrahydro-1H-2,3-diaza- k\ cyclopropala]pentaiene-4- N :N H carboxylic acid O
1-Ethoxymethyl-1a,3,5,5a- O tetrahydro-IH-2,3-diaza- 45 OH cyclopropala]pentalene-4 N NH
carboxylic ac¥@ms@gde4topropyl- | a, 3, 5, 5 a- tetrahydro-IH-2,3-diaza- 48 OHS2005/046599

cyclopropalalpenta

lene-4 N | r‘arhnxvllr‘ acid NN NH 1 (‘vrln

mpyl-A-(? H-tetrazol-5- 47 N

HbOONEOomM d Chemical Structure Chemical

3NNH

dipracaxsionignalalpent

alene -32,WQ. 2006069242

Name No. 0 1-V inyl-I

{2, 3=diaza=cyctopropatatpentate

19\ N Ia,3, 5 5a-tetrahyro-IH-2,3-

liaza- cyclopropala pentalene

NtajE e

e N-NHA=carboxytic-acidN

-42.3,5,5a-tefralydro-1H-
Z,B—dlaza—cyclopropa apentzlene-
4-carboxylic acid

4-(28-Tetrazol-5-y1)-1 -vinyl-
18,2,3,5a~tetrahydro-1H-2, 3-diaza-
cyclopropafalpentalens

1-Spirocyclopropyi-12,3,5,5a-
tetrahydro-1H-2 3-diaza-
cyclopropa|ajpentalene-4-
carboxylic acid

yl)-1a,3,5,5a-tetrahyd e
PCT/L1S20051046%
a,3,5,5a-tetrahydro
4-(2H-Tetrazol-5-yl)-1-vinyl- 4
[-Spirocyclopropyl-1 a,%85,55-

49

50

51

52

53

54

55

t-spirocyciopropyl-4-(2H-tetrazol-
5-yl)-1a,3,5,5a-tetrahydro-1H-2,3-
diaza~cyclopropala]pentalene

{E£}-1-Propenyl-12,3.5,52-~

tetrahydro-1H-2,3-diaza-

cyclopropalalpentalene-4-
carboxylic acid

N NH
NH N O

{Z)-1-Propenyl-1a,3,5,5a-
tetrahydro-1H-2,3-diaza-
cyclopropalajpentalene-4-
carboxylic acid

{E)-1-Propenyl-4-(2H-ieirazol-5-
vl-18,3,5,5a-tetrahydro-1H-2,3-
diaza-cyclopropalejpentalens

(Z)-1-Propenyl-4-(2H-tetrazal-5-
yl)-18,3,5,Satetrahydro-1H-2,3-
diaza-cyclopropalajpenialene

-33-



cdopopaapentalene N NH carboxylic acid N N NH 1-spirocyclopropyl-4-(2H-tetrazol- 51
5-yl)-ia,3,5,5a-tetrahydro-IH-2,3- N NH diaza-cyclopropala]pentalene O (E)-1-Propenyl-la,3,5,5a- 52
OH tetrahydro-1H-2,3-diaza- cyclopropala]pentalene-4 N- NH carboxylic acid 0
(2)-i-Propenyfa28%/8¢283 OH tetrahydro-1H-2,3-diaza- cyclopropa[a]penﬁﬂ@ﬁ@%‘ﬁf&ﬁ%&rboxyllc acid

N N,NH (E) | Pronpn\/l A- (QH -tetrazol-5 - 54 N \/I\ la,3,5,5a- fpfrahydpg H-2.3- - _< W NH

diaza-cyclopropa[apEP&Ene N NINI@@&I@WI -4-(2H 'ttrazol SeRonN Neme
yh)-la,3,5,5a-tetrahydra¥éH-2,3- N NH diaza-cyclopropalajpentalene -33 WO 2006/069242

PCT/US2005/046599Coumpet-ChemicalStructure Chemicat- iName No:~00
1-Methoxymethyl-la,3,5,5a- $6 OH @trahydro 1H-2@-diaza- cyclopsgpaiaipentalenss4N N carboxylic
acid O NH 1-Methgxymethylt4-(2H-t&] 5- 23,5, 5a-teteahiyduer! 12, 8diaza-
diaza-cyclopropala]pentaleng N ]JCH 0 1- OX) methyl-la,3;5,5asyclopropalajpentalene-4-

NEa carboxylic acid
N =N,
—Q . NH 1-Methoxymethyl-4-(2H-tetrazol-
57 \‘—<Q=§‘)\N 5-yD)-18,3,5,5a-tetrahydro-1H-2,3-
N diaza-cyclopropalaipentalene
N~ NH

@. 0 o I-Phenoxymethyi-12,3,5,5a~

53 . OH tetrahydro-1H-2,3-diaza-
Q cyclopropalalpentalene-4-
N~ NE 1o aci

carboxylic acid

O
Spiro{ia,3,5,5a-tetrahydro~-1H-2,3~
59 = OH diaza-cyclopropafajpentalene-1,1"-
\N _NH syclopentan|-4-carboxylic acid
Nz

5-(Spiro-{1a,3,5,5a-tetrahydro-1H-

N H k 3t 5ty
60 = 2,3-diaza-cyclopropafa]pentalene-
= 1,1’-cyclopentan]-4-yi)-1H-
\ NH {etrazole

N -
G
Spiro[1a,3,5.5a-tetrahydro-1H-2,3-
61 == OH diaza-cyclopropajalpentaiene-1.1"-
\N _NH cyclohexan]-4-carboxylic acid
n=N

5-(Spiro-[12,3,5,5a-tetralydro-1E-

\N H =22
62 =\ 2,3-diaza~cyclopropajalpentalene-
= 1,1’-cyclohexan]-4-yl)-1H-
N, NH tetrazole

N el
0O
— i-Allyl-1a,3,5,5a-tetrabydro-1H-
63 == OH 2,3-diaza-cyclopropa[a]pentalene-~
N\ NH 4-carboxylic acid

N/

- 34 -



58 OH tetrahydro-IH-2,3-diaza- cyclopropala]pentalene-4 N, -NH carboxylic acid 0 Spiro[ 1
a,3,5,5a-tetrabydro-IH-2, 3- 59 OH diaza-cyclopropa[a]pentalene-1,1'- v-NH cyclopentan]-4-carboxylic
acid N N NH 5-(Spiro-[la,3,5,5a-tetrahydro-IH- 60 ~N 2,3-diaza-cyclopropa[a]pentalene-
1,1'-cyclopentambobapydzkb N N H tetrazole 0 Spiro [ | a,3, 5, 5 a-tetrahydredthi:@08s/&k0H
diaza-cyclopropaa]pentalene-1,1'- N~NH cvclohexan] 4-carboxylic acid NH
5-(Spiro-[la,3,5,5a-tetr&ipdra-1H- 62 ()< ' N2;3-dia-cyclohexanly1}1H -4-y))-1H ~/ 1,1'cyclohexan
N N H tetrazole 0 1 -Afdyl-ia,3,5,5 a- eFuaCﬁ FOoIF 63 OH 2} 3-diaza-cycC o ro amfa]pentale ne- N NH
4-carboxylic acid -34-Wo-2006/669242 “’“"’“ }S2005/046599 ca! Strueture-Ehemical

Comnd-Chomi
VUVUTO OIS T OTT1TO L UUJITUTUY UUIIIIJU TTOTTIT
Name No. N,N NH|1-Allyl-44(2H-tefrazol-5-y1)- 64 NINa,3,5,9a- -tetrahydro-IH-2,3-diaza- N NH eye
lopropa[a]pentalene 0 4-Methyl- 4a,5- hydr -Zwyclo;)ropafﬁzﬁ]exgmf&m%@é)OH 2
c]pyrazole-3-carboxylicé4acia == 1a,3,5,5a-tetrahydro-1H-2,3-diaza-
A

 -NH cyclopropalalpentalens
o 4-Methyl-3b,4,4a.5-tetrahydro-21-
65 - OH cyclopr{)pa[f%,4}cyclopepta[ 1.,2—
cipyrazole-3-carboxylic acid
N ~NH

Q 1-Cyclopropylmethyl-1a,3.5,5a-
66 {—Q\\#DH tetrahydro-1H-2,3-diaza-
A cyclopropalajpentaiene-4-
N~ NH carboxylic acid

Additionally, compounds of the present invention, for example those compounds found in

Tables 1, 2, and 3 including diastereomers and enantiomers thereof, encompass all pharmaceutically
acceptable salts, solvates, and particularly hydrates, thereofl
5 It is understood that the present invention embraces each diastereomer, each enantiomer
and mixtures thereof of each compound and generic Formmulae disclosed herein just as if they were
each individually disclosed with the specific stereochemical designation for each chiral carbon.
For example, one embodiment of the present invention includes a compound with the
(3bS, 4aS) or (1aS, 5a8) stereochemistry. One embodiment of the present invention is selected

10 from the group consisting of:

(3bS, 485)-3b,4,4a,5-Tetrahydro-2H-cyclopropa[ 3,4]cyclopental 1, 2-¢pyrazole-3-carboxylic
acid; (1a8, 5a5)-4-(2H-Tetrazol-5-y1)-12,3,5,58-tetrahydro-1H-2,3-diaza-vyclopropala)pentalene; and
(1a8, 5a8)-12,3,5,5a-Tetrahydro-1H-2 3-diaza-cyclopropalajpentalene-4-carboxylic acid.

Similarly, one embodiment of the present invention includes a compound with the (3bR,

15 4aR) or {1aR, 5aR) stercochemistry. One embodiment of the present invention is selected from the
group consisting oft

(3bR, 4aR)-3b.4,4a,5-Tetrahydro-2H-cyclopropa[ 3,4]cyclopental 1,2-c]pyrazole-3-carboxylic
acid; (1aR, 5aR)-4-(2H-Terazol-5-yl)-12,3,5,5a-tetrahydro- 1 H-2,3-diaza-cyclopropafa]pentalene;
and (laR, 5aR)-1a,3,5 5a-Tetrahydro-1H-2,3-diaza-cyclopropalalpentalene-4-catboxylc acid.

20 in another example, one emboediment of the present invention includes a compound with
the endo-(1aR, 5a5) stereochemistry. One embodiment of the present invention is selected from
the group consisting of:

- 350



N--NH 0 1-Cyclopropylmethyl-1 a,3,5,5a- ~\// cyclopropala]pentalene-4- N, NH carboxylic acid
Additionally, compounds of the present invention, for example those compounds found in Tables 1, 2,
and 3 including diastereomers and enantiomers thereof, encompass all pharmaceutically acceptable
salts, solvategcandepmetietlarly hydrates, thereof. 5 It is understood that thecpressnsdention
embraces each diastereomer, each enantiomer and mixtures thereof of each compound and generic

Formulae disclosed hef&fi-{h&t-aas iids e edefribrdrauay- tiéemsadrimpthacapsemrit
stereochemical debdignationdfendeaChRchitall dashari- ko exampledondianiodiment of the present

invention includ%%@a&gm& Ql&ﬂ@ﬂﬂﬁﬁao@ﬁosac‘f&?@dgf1@&%@??%&%@%%&?&@%&%{3@“&mem of

the present invention is selected 10 from the group_consisting of: (3bS,
425)-3b,4,4,5- PGB By UTOT A A ISP €SB b6 e S, (s,
5aS)-4-(2HsT etrazdlsBasiyda; Bt S H-Itakmero i@ B ikardecy clopropa| apsenitlend; (2Hde(iaS;
5aS)-1a,3,5,5a- Fgfiehyrke:li3cliaza-cyglopropalalpantaleneyd:- cab %@f@peﬁwl@,@}sﬁne

embodiment of the present invention includes_a compound with the (3bR, 4aR) or (1aR, 5aR)
stereochemistry?%afgé( FrBO AT SY TR LB RIS ?§y§1§I%Géiiéﬁ’@d%%a‘%lzé}f}rﬁpé’liﬁ"@ing of:
(3bR, 4aR)-3b,4itaBiTettalniide2prdydlop b af8idleyclopentbibidipyrartié & cabhdlpyacid; (1aR,
gag'|4'(§H';_et;ﬁlt,@,lfiﬁ%ay@ﬁ%ﬁy%%#&}?«ﬁﬁ@@@ﬁﬂfbﬁ{ﬁr&@ﬁé}ﬁ@)&% pﬁJb %hﬁﬁ;@ﬁ@g&gﬁl% Iﬁ@ﬂxﬂf;\ﬁ,

aR)-1a,3,5,5a-Tetrahydro-IH-2,3-djaza-cyclopro ne-4-carboxylic_aci n another
example, gge er%g B%%%%&[%%ﬁ%oﬁ? %éln %#&gﬁﬁg%&%%g%%édé%?ﬁc SR ﬁﬁ%ﬁ%@éﬁ%%&%@%a&
stereochemistry >®hé-¥aibsaoimbt Biihéaietsbrirmieadotnis-setsorenk ratadbes grodredngiding of:
-35 WO 2006/06242: RC I8 520051046599 enda-( 1R, SadlaloMetifafk pentalene-4-carboxylic

a,3,5,5a-tetrahydro-1H-2 3-diaza-cyclopr jpentaleng:d- carboxylic acid . endo-(laR, . ., -
f5aS)-I-Isobutyl-laz%5%?5—@#&%@%roﬁl%-ﬁ£%yc%%r E)Ia gﬁaﬁen?a%gnle’-%ggarﬂ%%jﬁg%gd%%ndo-(IaR,
5aS)-1-Butyl-la, 3575 S APERHBNALPS eifier RO rE prfaifréHtalenecivarhoky e -déiehvérdo-(1aR,
5aS)-1-Methy!-41(2b|tatiazof St lpeabe o delsahyd sasiH-2 aufiardscyeloptepalalpertdrne;
endo-(IaR, 5aS)a c ala Sents 4 A weid; endp- -1-Benzyl-la a-tetrahydro-15H-2,3~

!, lﬁ%’%};@;{g%g”@ﬁ%%%?mﬁ? ¥i)[ & endp(lak Sasl Bl lad. S ool B

a,3,5,5a-tetrahydro- iaza-cyclopropala]pentalene; endo-(laR, 5aS)-1-Pentyl-la,3,5,5a-
tetrahydro-1H-2, SR EOnRqeAsR B AR heaTRmaLiE 2 BBIA TR o el R, Bt e rotiyl-4-(2H-
tetrazol-5-yl)-la, 3;babaitettai/aitd Hy2 Brdpaidpeydepropapalpbniaié aiylendo R | 5y S9s1-1Propyl-
la,3,5,5a-tetrahyglig;hH;2, 3-diazas X&JQ%9,@%@@%%@&%@%&8&%@&&9%@%@:Qﬁ%{E@e‘f')‘l 10

Isobutyl-4-§2H-tetraz_ol-5- )-1a,3,5,5a-tetrahydro-| ,3-d|aza-cyclopropa{a pentalene; endo-(laR,
G 3 %1-4—(21—1—%&?3:&301-5-}!1}1a,3,5,5a~teirahydro—1H—2,3 -diaza-cyclopropa[aipentalene; endo-

aS)-1-Pery

(1aR, 5a8)-1-Butyl-4-(2H-tetrazel-5-y1}-1a,3,5,5a-tetrahydro-1 H-2,3-diaza-cyclopropalalpentalens;
endo-(1aR, 5a8)-1-Ethyl-1a,3,5 5a-tetrehydro-1H-2,3-diaza-cyclopropala]pentalene-4-carboxylic
acid ethyl ester; endo-{1aR, 5a5-1-Methyi-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalajpentaiene-4-carboxylic acid ethy! ester; endo-(1aR, 5a5)-1-Pentyl-14,3,5,5a-tetrahydro-

25 1H-2,3-diaza-cyclopropalaipentalene~4-carboxyhe acid ethyl ester; endo-(1aR, 525)-1-Isopropyl-4-
{(2H-tetrazol-5-y1)-12.3,5,Sa-tetrahydro-1H-2,3-diaza-cyclopropaja]pe includes a compound with the
nizalene; endo-{1aR, 5a8)-1-Phenoxymethyl-4-(2H-tetrazol-5-y1)-1a,3,5,5a-tetrabyydro-1H-2, 3-diaza-
cyclopropalaipentalene; endo-{1aR, 5a8)-1-Isopropyl-12,3,5 Sa-tetrahydro-1H-2,3-diaza-
cyclopropafajpentalene-4-carboxylic acid; endo-(1aR, 5a8)-1-Vinyl-1a,3,5,5a-tetrahydro-11-2,3-

30 diaza-cyclopropafa]pentalene-4-carboxylic acid ethyl ester; endo-(1aR, 525)-1-Vinyi-1a,3,5,55-
tefrahydro-1H-2,3-diaza-cyciopropalalpentalene-4-carboxylic acid; endo-{1aR, 3a8)-4-{2H-Tetrazol-

© 5-yD)-1-vinyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropalalpentalene; endo-(1aR, 5a8)-1-Ethyl-

1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropalajpentalene-4-carboxylic acid ethyl ester; endo-(12R,
5a8)-1-Methoxymethyl-1a,3,5,5a-tetrahiydro-15-2,3-diaza-cyclopropalajpentalene-4-carboxylic acid

35 ethy! ester; endo-(1aR, 5a5)-1-Methoxymethyl-4-(2H-tetrazol-5-y1)-12,3,5,5a-tetrahydro-1 -2, 3-
diaza-cyclopropafajpentalene; endo-(1aR, 5a8)-1-Hydroxymethyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalalpentalene-4-carboxylic acid ethyl ester; endo-(1aR, 5a8)-1-Hydroxymethyl-12,3,5,5a-
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SaS)-1-Methoxymethyl-1a,3,55a-tetrahydro-IH-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid;
endo-(laR, 5a5)-1-Ethyl-la,3,5,5a-tetrahydro-IH-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid;
endo-(laR, 5a5) endo-(laR, 5aS)-I-Phenyl-4-(2H-tetrazol-5-yl)-1a,3,55a-tetrahydro-IH-2,3-
diaza-cyclopmpajalpentatene; endo-(laR, 5aS)-I-Benzyl-4-(2H-tetrazol-5-y-ta:@mbSadsisahydro 15
1H-2,3-diaza-cycloprop jkg;g entalene; endo-(laR, 5aS)-I-Benzyl-la,3,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropa[a]peﬁ’*t%i‘l}@fﬁ]tlip r%é‘ﬁ%r&yé]@mo@rﬁﬂéﬂﬁaéﬂ%&g}l%ﬂ’éﬁiw ?ﬁ@@%@%@t?&@yﬂr% 2,3-
diaza-cyclopropafaipsertalpne s sarbaylisnacid %ﬁ@gﬁ@ﬁ@d@}ﬁh&%&&@h&rﬁﬁﬁ@| -1a,3,5,5a-

tetrahydro-1H-2,3-diaz : er; egodo gR 5€a 1-
Phenyl-1a,3,5, 5a tetr ;?g%ﬂ%%%ﬁﬁ%&}?%%%%pf{g&gg penta e%% Af% r% %r Bagis %3f (%)R 20

5aS)-1-Pentyl-4(3ki it 2rsyim iy ey, H%?r%tﬁ"yt*m yire- Botals & %Vébﬁ%%[éﬂ?féﬁﬂ%ﬁe endo-
(1aR, 5aS)s1-Butybdx( i razok 5yl 38,3 Binastettabydinsl k-2 Bebliazayclapiapala]pentalene;
endo-(laR, 5a8>c}ﬁéba§ %ﬁe@@rﬁé{gﬁ% Halaze?zag'ééé §¥%9Q§9@9}[Mﬂ%@@§é&g@g’r@iﬂlc acid

ethyl ester; end 1-Methyl-la,3,55a-tetrahydro-IH

cyclopropala]pe e CZG&?FMWE%?BS@‘W@S&B‘Fa@ﬁn‘%"{‘f&@%ﬁ@) T elaRng-4 S8 4Rtk hy dro- 25
1H-2,3-diaza- cy&lﬂbﬁaﬁaﬁ[@}ﬁélﬂaléndﬂ%mmmdﬁmmmc endOH R R BaS)iisapsopyl-4-

(2H-tetrazol-5-yhlanganb et tiaydige l%lpé arg¥clopronaialpgdnglbdes:a qlgm%mw the
4-(2H-tetrazol-5-yl)-1a,3,55a- tetrah H-2,3-diaza-

ntalene; epdo ( henox

cyclopropa@]peﬁﬁﬁhwg‘én%t% iisg%t%%’ T rEopraet: F&%OET%&[@FHHV&FOQWP é%éRd
cyelopropala]peFiaterdonarttoyiite deidheinediiaRiisas < iapimyhd 8y be-tetadivygiio 4622, 3- 30
diazarl] C(glfclolloHro2 pg&a&q@mai@ﬂeg Qpﬁéémaﬂﬂﬁyiﬁ@i@ﬁ&@ﬁ{iz%ﬁ@i{il)%@s @@%ﬁ@% %ﬁlirzyﬂa@a?_l 5T,5a- |
tetrahydro- aza alalpe oxylic etrazol-
5-yl)-1-vinyl-la,3 %dfg;ﬁiai n %ga Lﬂ%ﬁg@é&%pﬁ‘%}pa a 5&%%ehe er%%?’draa{g% éj‘zi Ethyl-
1a,3,5,5a-tetrah PR3 Fac 0o pafslp eriale no-2Drb dxiiie 2stid-eaiyl. Esteraleddo- (1 aR,
53;]S)| 1- Mathozymmm&a&%ﬁmiﬁ[@f&fmﬁz&&mmdwmp@hm(ﬁahempéngmmylic acid 35
ethyl ester; en -1-Methoxymet H-tetrazo la,3 5 5a-te

diaza- cyclopropqaf& pent ene“ %fd%%?( Ii%é% l%lz dcrséle é)tafgiyfjfgfa%? ‘iet %%%f‘%o@é 3-diaza-
cyclopro pa[a]peﬁ%%l%‘ﬁé“h@éﬁﬁ%@? e %%Péthyﬂ‘ %@V%%‘%ﬂa@ﬂﬂ%mﬁmﬁﬁ%}m@ f&5a- -36
WO 2006/069242P-CHMHRA05HU 6599 54ettabytlsaiiE 2. d-disxaicyclapippairipaniatenend carboxylic

acid; and endo-(Jai3 §£§Qa[ﬁ1f%'ﬂ:m fhy1:4-(2F-etrazol-5-yD)-18 3.5 Safetrabydre- 1H.2,3-dla
Tetrazol-5-yl)-1a,3, 5 a-tetrahydro- fﬁr%esydlaéa c%m%r%gé a entaafgn ﬁ methanol. Another

embodiméiit of (RERTERHAPFRASISoRIE Safb Crou HawmRaTs d%hé?sﬁﬁ@‘ﬂ?%ﬁﬁ&ﬂ(@%ﬂ‘
5a5)-I-Methylsultaciypmpihjbesa3: Sasbtraiyeri: ida-Gedizas Syclapopaialaentatens 4 Saamoxylic

acid; endo-(laR, é@@r&%@ﬁ%mw'@éeéeﬁén %t@%\é%ﬁc'ké;@ §n%a&5€ SaS} -5 ( iro-[1a.3,5, 5a-

cyclopropa[a]pentalene-4-carboxylic acid: endo-(1aR, SaS)-1-Cyclop ro& yl-1a,3, 5a tefrahydro-IH-

2,3-diaza- cyclo6?8%&%@%@%@%%?5@%@%?&?“&&6o Céfélﬁpe%?@)’ﬁ %ﬁ?ﬂ‘%’?}ﬁ %@Hat’%trazol
5-yl)-la, 3,5, 5a-tetahSund 5.2, 3- ticaadny B paialpentatpnerendondd R -Sabetatirylatacsybe5a-
25 acid; endo-(1aR, 5a5)-5«(Spiro-[1a,3,5 Sa-tetrahydro-1H-2,3-diaza-cyclopropajalpentalene-1,1°-
cyclohexan]-4-yl}-1H-tetrazole; endo-(1aR, 5a8)-1-Allyi-1a,3,5,5a-tetrahydro-1 F-2,3-diaza-
cyclopropalalpentalene-4-carboxylic acid; endo-(1aR, 5a8)-1-Allyl-4-(2Hetrazol-5-y1)-12,3.5,5a-
tetrahydro-1H-2,3-diaza-cyciopropa[alpentalene; and endo-{1aR, 5a8)-1-Cyclopropyhmethyi-

1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropalalpentalene-4-carboxylic acid.
30 It is understood that a conpound, as described herein, having exo-(1aR, 5a85), endo-{(1aS,
SaR), and exo-(1a$, 5aR) stereochemistry can be written in an analogous manner.

In some embodiments, a compound of the present invention has the structure:

2
N’NH

or a pharmaceutically acoeptable salt, solvale or hydrate thereof,
35 In some embodiments, a compound of the present mvention has the structure:
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tetrahydro-IH-2,3-diaza-cyclopropala]pentaiene-4-carboxylic acid; endo-(laR, 5aS)-4-(2H-Tetrazol 10
5-yl)-1-vinyl-1a,3,5,5a-tetrahydro-IH-2,3diaza-cyclopropa[a]pentalene; endo-(laR, 5aS)-1-
Spirocyclopropyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza-cyclopropa[a]pentalene-4-carboxylic acid;
endo-(1laR, S&8Ragpiseey clopropyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahy drodifls 2) G disze-
cyclopropala]pentalene; endo-(laR, 5a8)-(E)-1-But-2-enyl-la,3,5,5a-tetrahydro-IH-2,3-diaza-
cyciopropala]pentalene-4-carboxylic acid; enddﬁ(laR Saﬁ%}h But-2-enyl-la,3,5,5a-tetrahydro 15
IH-2,3-diaza-cyclopropala]pentalene-4-carbo ¢ ; laq(laR, 5aS)-(E)-I-Propenyl-4-(2H-
tetrazol-5-yl)-1a,3,5,5a-tetrahydro-1H-2,3-diaza-gy oprpa[a]pentalene endo-(iaR, 5aS)-(2)-1-
Propenyl-4-(2H-tetrazol-5-yl)-la,3,5,5a- tetrahydﬂo 1Hk%2’\§“dlaza -cyclopropala]pentalene; endo-(laR,

5aS)-1-Methoxysnetivl-a. 3. hRatetalydig: Lh4-3:diazacyelepropalajpentalene-4-carboxylic acid;
endo-(larR, 5aS)-1- Meﬁglo metpg/ Ié}lngH -tetrazol- Sinela 3,5,5a- tetraq%dro |IH-2,3-diaza 20

cyclopropala]pentalen 3811( t§) ioﬁﬂoeuﬁo?(yln F & §?§1}gn esttrhghtracro “H-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid; enddi(laR, 5a iro[la,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropala]pentalene-1,1'-eyclopentan]-4-ca ' jek; o-(laR, 5a8)-5-(Spiro-[1a,3,5,5a-
tetrahydro-1H-2,3-diaza-cyelopropa[a]pentalene -w lopentan]-4-yl)-1H-tetrazole; endo-(laR,
5a5)-Spiro[ | a,3,5,5a- tetrahydro 1 H-2,3- diazaH:ycI dipa[a]pentalene-1,1'-cyclohexanl-4-carboxylic
25 acid; englo (I? ag_: J&Q}hﬂ?a%%%ﬁ?e ﬁt&ﬁ@m}g ?dﬁe%h%rgé‘?za cyclopropala]pentalene-1,1'-
cyclohexan]-4-yl)- 1B| tetrazole; endo-(laR, 5aS)-1-Allyl-la,3,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropala]pentalen& @@5%@9}}8@3&&0@%@%@%@@5@@%@@% RSP -yl)-la,3,5,5a-
tetrahydro-IH-2,3-diaza-cyclopropala]pentalene; and endo-flaR, 5a8)-1-Cyclopropylmethyl |
a,3,5,5a-tetrahydro-IH-2.3-diaza-cyclopropala]peft 3 grqulic acid. 30 It is understood that a
‘compound, as described herein, having exo-(I"aR;5&g), endo-(I aS, 5aR), and exo-(laS, 5aR)
stereochemistry can be written in an analogous manne«’Wsome embodiments, a compound of the
present inventiog: hag.the-stratyeRcesa N NN Nd-af @plrarmaceutically acceptable salt, solvate
or hydrate thereof. 35 |n som bodlments a cg ound o r‘lﬂ% qﬁfnﬁg@n\{rﬁntlon has the structure:

-37 WO 2006/069242 ﬁﬁﬂ%é@@mﬁf‘ﬁ /) ?—ier'\l1 ora armaceutlcally
acceptable salt, solvate or hydrate thereof.

s OH
N
N~ NH
or a pharmaceutically acceptable salt, solvate or hydrate thereof.

Il"l/

10

In some embodiments, a compound of the present invenfion has the structure:
H 0

WOH
i y-NH
or a pharmaceutically acceptable salt, solvate or hydrate thereof.

13 In some embodimenis, a compound of the present inmvention has the structure:

n=N

__ NH
N
N NH

N
or o pharmaceutically accepiable salt, solvaie or hydrate thereof.

In some embodiments, a compound of the present invention has the structure:

H N’F\\
2 NH
b 4
WN
H o -NH

20 or a pharmaceuticaily accepiable salt, solvate or hydrate thereof
In some embodiments, a compound of the present invention has the structure:
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In some embodiments, a compound of the present invention has the structure: HW-N. NH N H NNH
5 or a pharmaceutically acceptable salt, solvate or hydrate thereof. In some embodiments, a
compound of the present invention has the structure: \ O ~~< OH , NH or a pharmaceutically
acceptable s&Q solviEie2¢r hydrate thereof. In some embodiments, a compaundsedthesprasent
invention has the structure: .H 0 10 H N.-NH or a pharmaceutjcally acceptable salt, solvate or hydrate
thereof. In some embodiments, a compound of tfje presentif %ﬁion has the structure: HOrOH H
N-NH or a pharmaceutically acceptable salt, Sglva e thereof. 15 In some embodiments, a
compound of the present invention has the strucjirrey --Nl NH ~ N or a pharmaceutically acceptable
salt, solvate or hydrate thereof. or In some emb*cbdlm&‘r@*"a compound of the present invention has

the structure: %pg@a%{gceblﬁwg};@p@}ggﬁ @Q@gﬂg@%@@@%@g@eptable salt, solvate or hydrate

thereof. In some embodiments, a mpound of the eseglt{alrgvgfnt%?n as{hthe stgll%cture -38 WO
2006/069242 PCT/11 $5085 64 T@‘@“ ANORRE R P e Pres I;m ention has the stru
ww<i[:2k§7/ﬂ‘oH
\Y
N’NH
5 or a pharmaceutically acceptable salt, sclvate or hydrate thereof.
In some embodiments, a compound of the present invention has the structure
H 0 H
== CH or i == OH
I TN
H -~ NH H N’NH

or a pharmaceutically acceptable salt, solvate or hydrate thereof,

In some embodiments, 2 compound of the present invention has the stucture:

H 0 H O
wOH or “”’WOH
NS 2 Y
H o -NH H o N-NH

10
or 2 pharmaceutically accepiable salt, solvate or hydrate thereof.
In some embodiments, a cornpound of the present invention has the structure:
L‘WOH
N NH
or a pharmaceutically acceptable salt, solvate or hydrate thereof.
15 In some embodiments, a compound of the present invention has the structure:
P — 7
i = OH
g N - NH SN \~NH

or a pharmaceutically acceptable salt, solvate or hydrate thereof.

In some embodiments, 2 commpound of the present invention has the structure:

H H
—Q 9 O 2
= OH or Nin = CH
N Ny
H N~ NH H p— N

20 or a pharmaceutically acceptable salt, solvate or hydrate thereof.

Inn some embodiments, 2 compound of the present invention has the structure:
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N H N. NH or a pharmaceutically acceptable salt, solvate or hydrate thereof. In some embodiments, a
compound of the present invention has the structure: 0 OH 5 or a pharmaceutically acceptable salt,
solvate or hydrate thereof. In SOn'ic Club uuuttcniS, a CvaiapCiiut u o f th iuce yTc.e SGilt ~ utv~tuivu
uao invcntiorwastiveetesrcture: HO HO ~ OH or thp<~~,1j/~{ OH H N NH¢f Nsmoaopbmpmaceutically
acceptable salt, solvate or hydrate thereof. In some embodiments, a compound of the present
invention has the structure: HOH O OH or 3H ,aH N,NH or a pharmaceutically
acceptable salt, solvate or hydrate thereof. In iments, a compound of the present
invention has the structure: -0 O OH NaH or a pharm&ceultically acceptable salt, solvate or hydrate
thereof. 15 In some embodiments, a compound of the p¥esent invention has the structure: -O H 0 sO
H O | -OH or ~ru<ph@epduiicNiv debeitpbld i, ovtenpploahmizte tioaify acceptable salt, solvate or hydrate

thereof. In some emboglipg@nts,iRd GRIHROH RE-PE hePrRSeRliveRtion. hasHhe strysture: -OHO _O0HO
OH or gnu OH [ift NH ry N.. H N,jj\H 20 or %pharmaceutically acgeptable s%t, solvate or hydrate

thereof. In some embodiments, a ound|pf the present in\qantio’ s the gtructure:
SN O or iHH £ OH
TN NH N NH

M N l’T N~

5 or a pharmaceutically acceptable salf, solvate or hydrate thereofl

In some embodiments, a compound of the present invention has the structhure:

H 0 H O
B N A W

or a pharmaceutically acceptable salt, solvate or hydrate thereof.

10 CHEMISTRY OF THE PRESENT INVENTION
Synthetic Procedures for the preparation of compounds of the present invention,

Some embodiments of the present invention pertain to syathetic processes for the preparation
of novel fused pyrazoles of Formula (Iz). The compowmds of the present invention can be readily
prepared according to these novel processes utilizing a variety of starting materials that are

15 commercially available or readily prepared by synthetic regimes which would be familiar to one
dialled in the art. In the iflustrated syatheses outiined below, unless stated otherwise, the labeled
substituents have the same definitions as described herein.

One method that can be used 1o prepare compounds of the invention wherein X is Nand Z is
C-tetrazol-5-v1 utilizes intermediates derived from the cyclic ketone of Formula (A) as illustrated in

20 Reaction Scheme I below,

Scheme ¥
O

R4 RS RB R5 R5 RE RS COzRog o

Rs Re OR4g Re -
e RS e R3

R o 0 w~ NH

R R B N

1 O 2 Ry 2 Ry
(A) (B) (9]
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-39 WO 2006/069242 PCT/11S2005/046599 0 OH N NH or a pharmaceutically acceptable salt,
solvate or hydrate thereof. In some embodiments, a compound of the present invention has the
structure: HOH O OH or\nnOH H NINH H Nal 5 or a pharmaceutically acceptable salt, solvate or
hydrate there®f} To@sirezembodiments, a compound of the present inventiol/bismdhetstpacture: HO H
0 OH or\<<n OH H N NH H N- or a pharmaceutically acceptable salt, solvate or hydrate thereof. or
10 CHEMISTRY OF THE PRESENNFN\IVENTION Synthetic Procedures for the preparation of
compounds of the presefifRsentipn [\$ome embodaets of the present invefdigts pertainio synthetic
aratn_ofhoveldused pyrazols of Formula (1a). The cofm poyhds of the present
invention can be rq@dily paret gccefdiﬂgécs) th £S5, i arigty of starting
materials that are 15 comnerciglly available of réadily p pared by syntﬁelc regi Tieé which would be
familiar to one skilledin tRe art. In the iIIustrate%Fsyﬁtheses outlined beloW? ufftess stated otherwise,
the labeled substituents have thg same definitions as dgscribed herein. One meghpd that can be used

to prepare compounds of the invention wherein X js N and Z is_C-tetrazol-5-yl utilizes.jntermediates
derived from thret%zfgﬁgg%?ggg% %gél%% abfﬁegasrﬁl%ﬁ% %@%ﬁ ‘ E’)gﬁﬁ(é%aog |8#5§%ﬁg?#§ﬁvﬁ{§%wz Scheme |
R<RjO R5 Rs R§#6!0Fes RECOIRISCERRRWRER RAJS (€ A0 Wer2s067069pspand &
PCT/US2005 10@&&9&\?%’:@%@1‘ 2R BuRSor iMIRERE, CAER B RGN EtRanol, butanol, pentanol, hexanol,

5 2-methoxyethanol, isopropanol, THF, DMF and the like to give ketoester of Formmula (B). Suitable

bases include alleali meizal alkoxides, for example, sodiumn methoxide, sodium ethoxide, potassium
ethoxide, potassium f-butoxide, and the Hke; alkali metal amddes (1.e., alkali metal-NRy; wherein Ry
is Cy.5 alleyl or sityl-Cy.g-alkyvl}, for example, lithium diisopropylamide, lithium hexamethyldisilazde,
sodium hexamethyldisilazide, potassium hexamethyldisilazide and like bases. Ketoester (B) is

10 reacted with hydrazine, either protected or unprotected hydrazine can be used, under suitable
conditions to give pyrazole esters of Formula (C). Optionally, the pyrazole can be protected, for
example, with a benzyl group and the like. Subsequently, the ester is converted to amide of Formula
(DY) using methods Imown to one of skill in the art, for example, treating with ammonia in a poiar
solvent at temperature from room temperature to the boiling pomt of the solvent. Amide (D} is

15 reacted with a dehydrating reagent, such as phosphorous oxychioride, phosphorous penioxide,
thionyl chioride, trifluoroacetic anhydride and the like, either neat or in the presence of a nonprotic
solvent, such as acetonitrile, DMF, and the lilee, to give mitrile (B). Nitrile (E) is reacted with an
azide (i.., Ns) or azide equivalent, such as, sodium azide, potessium azide, trimethylsilyl azide (i.e.,
{CH;)SiN;), and the like to give compounds of Formula (¥a) wherein X 1s N and Z is C-etrazol-5-yl.

20 In some nstances it can be beneficial to inclade the presence of & Lewis acid, for example, AlCL,
ZnBr;, and the like, in 2 suitable soivent, such as, DMEFE and the like.

Other compounds of the invention wherein X is N and Z is C-CO;H or Z is N and X C-

CO,H ecan be pepared from intermediate C by hydrolysis fo the corresponding acids of Formula (f¢)
by lithivm hydroxide, sodium hydroxide, potassinm hydroxide, potassivm trimethylsilancate or the

25 like. This process is illustrated below for the emobidments wherein X is N and 7 is C-COH.

o Rg R COsR10 Re Re Re CO5H
4
Rs W N > R « NH
Rz R’f Rg R1
(©) (e

A similar process can also be illustrated for embodiments of the present invention wherein X
i C-CO;Hand Z1s M.
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RAHF4~~-R3~NHRs~HR3NHNN R2RIR2R~R2R1 (la) (E) (D) Compounds of Formula
(la) can be prepared by reacting a cyclic ketone of Formula (A) with a dialkyloxalate of formula
(C(O)OR1a)2, wherein R10 is a C I-6 alkyl, in the presence of a base and a polar solvent such as, but
not limited toW®, 2&&lkaral, methanol, ethanol, butanol, pentanol, hexanolp&@2usmetbmaythanol,
isopropanol, THF, DMF and the like to give ketoester of Formula (B). Suitable bases include alkali

metal alkoxides, for example, 5193d metho iSeR sodium ethaxide ﬁthoxide, potassium
t-butoxide, and the like; alkali metakgrhides .62 Afkali metal-NR, 3wHerein/RtP is C,6 alkyl or
siyl-C1.6-alkyl), for example, lithiyn “p‘r’%zlamidg,_li;bium g Nu{tazide, sodium
hexamethyldisilazide, potassium'Q ametQyldisilazide and like es. Retpester (B) is 10 reacted with

hydrazine, either protected or unpfotBgted hydrazine can be used, wader suitable conditions to give
pyrazole esters of Formula (C). Opt't@}ally, the pyrazole can be protggjed, for example, with a benzyl
group and the like. Suhsequently, the ester is converted to amide of Formula (D) using methods
known to one of skill inTie B 5P R A STE ey SWiHCEF b ATERA S Stdhe SBRraHE S Sperature
from room tempaistere’ts thebdikg poimldiotHe SolentCAMide: (RS, t5 teartedd/iting ldehydrating
reagent, such agyphosphorous oxychloride, phosphorous pentoxide, thionyl chloride, trifluoroacetic
anhydride and the like, either neat or in the presence of a nonprotic solveﬂt\,ksuch as acetonitrile,
DMF, and the like, to give nitrile (E). Nitrite (E) is reacted with an azide (e.7 N3) or azide equivalent,
such as, sodium azide, potassiu&g azide .trimethylsilyl azide (i.eR, (GH3)SWN3)Hand the like to give

compounds of Formula (la) wheréxXiis z i%ch?ftéﬁgz@é 4. 20 In gome instances it can be
beneficial to include the presencd® of is acid, for example, A@ By, and the like, in a

suitable solvent, such as, DMF and fHerik&sOther compound§éf the-iwgyition wherein X is N and Z is
C-CO2H or Zis N and X C- CO2H can be pepared from intermeEi'sat6
corresponding acids of Formula (Ic) kylithium hydroxide, sodium hgglroxide, potassium hydroxide,

herein x is N and 2 1 CoCETF. RECRE COBH ST R e LU B Rt S BRI N R2 R1 R2
R1 (C) (Ic) A sififiapiirencess Eahnalsshse ipsiatediorernbedimed rrotthes presensishantion wherein
X is C-COZH an@tZsiid 1o, dijodoethane with diethylzine, dibromomethane and sodium hycroxide, and the Iike.
‘The carbene or carbenoid generating reagent can be selected with the appropriate substifution to
10 either directly Infroduce R, and R; to Ketone (F) or to introduce group(s) {i.e., represented by R, and
R3) that can be subsequently converted into R, and R; groups using methods known in the art. The
cyclopentyl alcchol can be oxidized to the cyclic ketone by oxidizing agents such as pyridinium

chlorochromate, tetrapropylammonium perrhuthenate, and like oxidizing agents. This process is

llugtrated below,
R, oH  CHl Ry OH  TPAP Ry o
EtyZn NMO R
Rg Re =R = R
R4 RE R4 RS R-z R.3 H R3 R4 R5 &

CR12R 13 &)
EtZZn /
Ry OH Ry OH
Riz Rg
R Rs R Rg
¥Ry Rs ® Ry Rs

Compounds can be prepared by ireating an appropriately substituted suitable 1,2-epoxy-5,6-

15

alkene with a strong base such as lithium tetramethylpiperazide, lithium diisopropylarmde, lithium
hexamethyldisilazane, sodium hexamethyldisilazane, potassium hexamethyldisilazane and like bases
to give Alcohol (M), see Hodson, et al. J. Am. Chem. Soc. 2004, 126, 8664. Subsequently, the

20 aloohol can be converted to Ketone (L) using an oxidizing agent, sach as, but not limited to,

pyridinium chiorochromate, tefrapropylammonium perthuthenate, and the like.
- 42 .



-41 WO 2006/069242 PCT/US2005/046599 R3 R2 R CO2R10 R3R2 R CO2H R4 NH R4 ,NH N Rs
R6 R6 R6 (C) (Ig) In a similar manner as described above in Scheme |, compounds of the present
invention, wherein Z is N and Xis C-tetrazolyl or C-CO2H or C-CO2-C-1.6-alkyl, can be prepared
using ketoneWFRMeMIR4R R21 R2 R\NH O Schemel R R3 a NH R4 RERERMHMBGR ¢, 5 (F) (H)
Compounds of Ketone (F) can be prepared by cyclopropa}gation of the appropriate %/clopentenol by
treating with an appropriatg,carbene o carbenoid gen8s iiig reagent, such as, Bst_not limited to,
diiodoethane with di%hylzi c, dibromgmethane and Bodi ydroxide, and therjj e carbene or
carbenoid generating réggenKcanse. selected With the riafé substittition to er directly
introduce R2 and R3 toketdn&{F) or to introduce IE:g{?'o p(s (i.e?"r‘epresented%ﬁy 12 and®R13) that
can be subsequently converted into R2 and R3 group&asing methods known infthe %h. The
cyclopentyl alcohol can be o¥élized to the cyclic ketone BYPoxidizing agents such &Jpyridinium
chlorochromate, tetraprapylaynaiing Bephthenatenand dkemddizingagentsqdRigHaeess is

illustrated below. R6.0OH %}HS?’? R Oéja TPAP, R %.Q -r---or -zone-e \=-l/=- E 12Zn 0O.Rz6 R4 R5 R6
R4 Re Rs RosaH R SR L e C ORI B Ry Eebge Gl o E: Bl ko,
F.; Tokunga, M.; Hansen, K. B.; Gould, A. E.; Furrow, M. E.; Jacobsen, E. N. J. 4m. Chem. Soc.
52002, 124, 1307).

Alternatively, other substituted Ketones (£) can be prepared by addition of the anion

generated by reaction of trimethyisulfoxonium iodide and a suitable base like sodiuim hydride,
potassioum hydride, and the like to an appropriate cyclopentenone.

7 I 2 ZnRypor o 7 Ry P
I, ZnRBr ! SOMeal
B e e
pyndms Pdc12Ph2 NaH
Rs Re Rs Rg Ry=alkyl Re Rs Rg Re

10 Another method that can be vsed to prepare compounds of the present invention, wherein X
or Z is C+etrazol-5-vl, is described here. This method allows the option of directly imroducing the
tefrazol-5-v1 group without the need of using multiple steps or an azide reagent. This method is

Hustrated in the scheme below wherein X 18 N and 7, 1s Ctetrazol-vl:

F’G\NfN @
Re i Pe
Rg ;9 =N LG ’N.._N
R4 (P) R4 8 RS \ r’\’!
Rs o Base R3
Rz Ry Rz o)
&) R 0 (0
Noy ™
N ¥
=N
Rg. 8 7’
Ry = N-H HaN-NH;
Rs N
2R g

15 A suitably substituted Ketone (A) can be converted to Diketone () using Tetrazole (P) in the
presence of base, where PG is a suitable protecting group or metal cation. A suitable base for use in
the reaction ig one that is soiuble in the solvent and can remove a proton from the cyclopentanone,
but does not otherwise participate in the reaction. Strong organic bases are particularly useful, such
as DBU, DBN, tetramethylguanidine or alkali or alkaline earth metal bases, such as sodium or

20 magnesium alkokides, and particularly potassium butoxide. Suitable leaving groups (i.e., LG)
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RIOHR1OH R12R2R R13RaR5R 6 R3RaR56 15 Compounds can be prepared by treating an
appropriately substituted suitable 1,2-epoxy-5,6- alkene with a strong base such as lithium
tetramethylpiperazide, lithium diisopropylainde, lithium hexamethyldisilazane, sodium
hexamethyldigitazaagspatassium hexamethyldisilazane and like bases torgivaiAdeainak{d), see
Hodson, et at J. Am. Chem. Soc. 2004,126, 8664. Subsequentll})/ the 20 alcohol can be converted to
Ketone (L) using™ahas,aesangaigerite Ssurea i atmnesaemaDlr rf AR R Gorchtate,
tetrapropylammmu]mgmiﬁmhﬁbﬁm)aiﬁnﬁﬁdrﬁp&d&ﬁeludéBsWQCZQ@ﬁiﬁ@QZ%dB&IdMeSQ}@&&lO%SQ9 R5 R6
R4 Rq Rg R6 R&ﬁ%&ﬁ%ﬁ%ﬁ%ﬁ&wﬁ%&ﬁ%&@y MflaSBIRl Epon-racemic)

compounds of the invention ca ared by kinetic h%dro tic resolution of the Epoxide (G) using

the published m&tHEH¢ %&8@@“@ @rﬁﬁ@é&’yﬁo Fqns POME genE MRk ahgel FrieTasnEdHeR. B ;
Gould, A. E3; Fufiail). Nh the sdacabgen obassh dddimmaClirpntiSocato2 00Rs:124 (T3 Epndteratively, other
substituted Ket &gﬂ’gﬁi%% ated

tnmethylsulfoxc?r?%g%dl e and a swtabl?%gggéﬁ%s%a lﬁsrgﬁﬁ ﬁ%ﬁ@%ﬁiﬁgﬁnﬂ;ﬁ%ﬁﬁﬁ%ﬁ%he like
to an appropriat& &RsFEHEHBHE 0 1 0 Zn(Ri)2 or RO R, 0 12 ZnR;Br ! SOMe3! pyridine
PdCi2PhiNaH R5 Rs R&fRErRicceslkay 6 REIRERE bOsthotivemmetiiodthat carnbe: wdedtto’prepare
compounds of theqpresentinyention.wherein X or Z is C-tetrazol-5-yl, is described here. This method
allows the option of directly introducing the azol-5-yl group without the need of using multiple steps
or an azide reagent. This method is illustrate |Nfl’1\’Q/_s_c{1eme below V\Lhereln )ﬂs N;ﬁg}d Zis

C-tetrazol-yl: PG,N-NO R, Ry N=py LG Ry N W
=N
R
3 ) Rq
Ry . Base Rs 0O
Rg
" Ry Noy Fe ?
|
Ro R, =N
R
s Ny HoN-NH,
Ry =N
10 "& Re

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 hersin can be found in, for example, Smith, M. B.; and March, I, Advanced Organic

15 Chemistry, 5® Edition, Wiley-Interscience (2001); Larock, R.C., Comprehensive Organic
Transformations, 4 Guide to Functional Group Preparations, 2™ Hdition, VCH Publishers, Inc.
(1999), or Wuts, P. G. M; Greene, T. W.; Protective Groups in Organic Synthesis, 3® Edition, John
Wiley and Sons, (1999), all three are incorporated herein by reference in their entiety,

Racemic mixtures can be resolved mito the opfical pure enatiomers by lmown methods, for

20 example, by separation of diasterecrneric salis thereof with an optically active acid, and liberating the
optically active amine compound by treatment with e base or separation of diastereomeric saits with
an oplically active base and subsequenily lberating the acid by treatment with an acid. Another
method for resolving racemates info the optical pure enatiomers is based upon chromatography on an
optically active matrix or chiral support. Certain racemic cormpounds of the present invention can

25 thus be resolved into their optical antipodes, e.g., by fractional crystaliization of d- or I- (fartrates,
mandelates, or camphorsulphonate} salis for example. The compounds of the present invention can
be resolved by the formation of diastereomeric amides or esters by reaction of the compouads of the

present invention with an optically active amine or alcohol, such as, but not limited o, (+) or () o~
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PG RR6N'NLG ,NN RRA5R6N11 R30Base R3RZR~RZO (A)R,0((r)) NPGNVN R5Rs
r RR4 N-H H2N-NH2 N R2 Rt (Q) 15 A suitably substituted Ketone (A) can be converted to Diketone
(0) using Tetrazole (P) in the presence of base, where PG is a suitable protecting group or metal
cation. A suitiB1a'Bes& 36t use in the reaction is one that is soluble in the RGWERROAHEIERA remove a
proton from the cyclopentanone, but does not otherwise garticipate in the reactjon. Strong organic

bases are particOfARy ERRPEuEH “A5 DB BBRIAG S A A e BFARAF5EaRhline earth
metal bases, suchragaicdiom b Cirmagngsitmeatkoiidesihaddugbrticedashyipotassiah butoxide.

Suitable leaving groupg donkiGkmctSioY i QRGBS 240 63 /S2002 (04623 uinclvgle groups that

can be displaceog wit ou(t:1 affecting the stability of the Tetrazole @ or the_resulting Diketone (0), some

examples includ® BEEFEIAIRBR 0P SREhtTe d BER SIS T T ditanteyBrastdimelidese
dimethylforfmmidisctBrd iy, dirgethylaCelishaiieS (DA G) BhanintsuRostdei¢DmMEQR)olutions", Joln
N-methylpyrrolidinepe-(NMR)Nare HMBE @s well as tetrahydrofuran 5 (THF). In the same reaction or
as an additional step after ispiation, Diketons,(0) is copvetled o, Terazole (Q) using vdrazine. The
protecting group is subsequenﬂy femoved to pr vide compounas of the presefit ivention. A similar
process can alsbrBEgustratEae: embodiments of the present invention wherein X is C-tetrazol-5-yl
and ZisN.PG,NON'PzN, .PG VQRpRINLGR3RgqN,N Rs(P)RgF4Base R50 R60

i0 Methods and Uses
Compounds of the present invention are useful in the inhibition of the production of free
fatty acids. Further, compounds of the present invention are useful in the inhibition of the
production of free fatty acids while resulting in substantially fower or in some instances no
measurable flushing side effects. Flushing is a side effect commeonly associated with the
15 administration of niacin. Compounds of the present invention typically de not cause vasodilation
at doses as high as about 300 mpk as measured using methods know in the art, such as the method
shown in Example 7.
In some embodiments, compounds of the present invention cause essentially no measurable
flushing in an individual compared to an essentially equally effective dose of niacin. In other
20 embodiments compounds of the present invention cause less than about 809, 75%, 70%, 65%, 60%,
55%, 50%, 45%, 4056, 35%, 30%, 25%, 20%, 15%, 1%, 5%, or 19 measurable flushing in an
mdividual compared to an essentially equally effective dose of niacin.
Cormpounds 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
25 some embodiments, compounds of the invention can be used in methods of modulating a RUP25
recepior by contacting the receptor with any one or more of the compound as described herein, In
still other embodiments, compounds of the nvention can be used in methods of method of
modutating a RUP25 receptor for the treatment of a metabolic-related disorder in an mndividual in
need of such modulation comprising contacting the receptor with a therapeutically-effective amount
30 of a compound of Formuia (Ea). In some embodiments, compounds of the invention increase activity
of the RUP25 receptor. In further embodiments, compounds of the invention are agonists of the
RUP25 receptor. The term “agonist”, as used herein, refers to agents that can stimulate activity of the
recepior (i.e., activate), like the RUP2S receptor. In some embodimenis, compounds of the invention
are partial agonists of the RUP2S receptor,
35 Another aspect of the present invention pertains to methods of treatment of a metabolic-
related disorder comprising administering to en individual in need of such treatment a

therapeutically-effective amount of a compound of Formmula (Ea).
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R5R6 N-NPG NI N R6-H 105 R6 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 Wiclgsédsherein can be found in, for example, Smith, M. B.; ana/NMasehipds9dvanced
Organic 15 Chernistiy, 5™ Edition, Wiley-Interscience (2001); Larock, R.C., Comprehensive Organic
Transformations, A GuideR6 BB s REFEt BTESAPSTBAS [oRe RS risE FEHRISIGME. (1999),
or Wuts, P. G. Mor@risep edrliniditrirotedd reiGiou p sirpiongeniic-SignthestaudrEditompdoist Wiley and
Sons, (1999), alkthree 8 incorporated herein by reference in their entirety. Racemic mixtures can be
resolved into the optical pure enatiomers by Imown methods, for 20 example, by separation of

diastereomeric salts theP8BPViT AR it aTRy ARTOHRoR SIS P IASERIAG M EIRIRER RS S ine
compound by tréatrreft withna betbedar separatigiihohdiastereomehedsaltéwatly. an optically active base

and subsequently liberating.the.asick By freatmerhwiihan:acide. Apether orasthod fo5, reselvigs

racemates into the optical pure enatiomers is based upaon chromatograp n an optically active
matrix or chiral é?%abrggﬁrﬁé)rl%ﬁn ?glé)eo' Eoh t@fﬁﬁg%% @ ?ggle% 0%?7@5%8 %Wm%@%solved
into their opticaltartipertes, e.g., by fractional crystallization of d- or I- (tartrates, mandelates, or
camphorsulphonate) salisidier exanipie. /he:cembaswisehihecprasent nvention ean.fessselved by
the formatign of diastereomeric amides or esters. by reaction of the compaunds of the present
invention i af e AR e 2 O I i AT TP oF O e W
2006/069242 PETyspnnEcacsogneHbehiyistaes diapdreds seiyerd oa fregiopbrmastiacohol, and the like,
separated via fragtignate eivstallizatiouochirahelit aRaia graphyoksinls-methadransisusequently
‘hydrolyzed. Addjtional methods for the resolution. of aptical isomers known to those skilled.in the art
‘can be used an llwr?ﬁ eéa%alergglﬁe%tstést a%e’%\ygﬁgangl%b%%f{ri%ﬁleé) int ’eg %ﬁi e&é%@i?ﬁ%agl ?r?g Ude those
5 discussed by J. JaqueetiT Tt el PSS iR BRI OnTer s ahh areiad o ReeisentbRsns,
John Wileys andrGemsiiNeamY:oreiba81 kebtrisni oflerstaad dhahdieichamistty nesaribediharaioyis

representative apdiis notntendec 19 e imiingsin.any. wannst; 40.Metheds and.tses Compounds of

the present invention are useful in the inhibition of the production of free fatty acids. Further,
compounds of tHESHPEEE AR e eRRITl HrPTHES ATRHBI SFRE B rBa U o BPiRSe fatty acids
while resulting in substantibdhedower dreiprsemeingianeesmoo compounds of Formula (Ea), as described

berein, for use in a method of treatment of atherosclerasis of the human or animal body by therapy.

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

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

25 Another aspect of the present inverntion pertains to uses of the compounds of Formula (Ia),
as described herein, for the manufacture of a medicarment for use in the reatment of a metabolic-
related disorder selected from the group consisting of dyslipidemia, atherosclerosis, coronary heart
cisease, insulin resistance, obesity, impaired glucose folerance, atheromatous disease, hypertension,
stroke, Syndrome X, heart disease and type 2 dizbetes.

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

Another aspect of the present invention pertains to uses of the compounds of Formula (Ea),
as described herein, for the menufaciure of & medicament for use inraising HDL i an individual.

Some embodiments of the present invention relate to methods of treatment of metabolic-

35 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 fype 2 diabetes.
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measurable flushing side effects. Flushing is a side effect commonly associated with the 15
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 Exahthtd?f26ébme embodiments, compounds of the present inBEBfiEAMEISE¥ssentially no
measurable flushing in an jndividual compared tQ an essentially equally effective dose of niacin. In
other 20 embod SR EBHEIAA JFURE PrECAR VBT b e ek YRR SEB L SOVR 7595, 70%,
65%, 60%, 55%i50% A8 AGIeN3IEE, tA0% 25 2096 n5eEbINIERE e veigiiivaskisfaliierdtushing in
an individual compargeia.amessentiaiiesuatiy sffiesdive-dase alniacinaCcRNRAYAAS afthe present
invention can modilte the, sctvi. ot the, BUE2S receptor, The Jotm odile 15 e o refer to
the ability to increase or decrease actlvfy of the recepf)o?.ﬂ(n % Some empodimen én f:lSmpounds of
the invention cameebtisaelandietrtas sFHibEsibg ARUPZSPedastrhyetmdisting tdivaeeptor with
any one or moregs@fghedsarpound as described herein. In still other embodiments, compounds of the
invention can be usedflp methods .of én%tlt%%ge é){o m%g%la(t}l a RUP25 re&:&p]&gg .11;%1(1. ‘tqlghelaﬁrles%tment of a

. . SOILE embod ] 8 £ Presenyt pivesl .
metabolic-related disorder in an individual i’ need of such modulation coniprising contacting the

receptor with a tHerapeulicace fretadiesiiotin o Bt A édip®iind of Formula (Ea). In some
embodiments, compoundsafithe:iny ertiprdnaieasenaetivity oftieR bh2buace piar-Hackuther

embodimegts, comBOIS SLINGINENNA0 216 AONIISALING J3HEAR PG IR agonist, 2s

used herein, refers to agents'that tan stimulate activity of the receptor (i.e.; activate), like the RUP25
receptor. In sonfE@ERBEARERTECHBBIREE ST the invention are partial agonists of the RUP25
receptor. 35 Another aspect of the present invention pertains to methods of treatment of a metabolic-
-related disorder ggmptising Admpipisiering49.4) individual in need of such treatment a
therapeutically-effective amount of a compound of Formula (Ia). -45 WO 2006/069242

PCT/US2005/046599 RAGATICAENEE B thE BraarTvIeATIoT BRHERE H5Ah e §EB¥ raising HDL in
an individual comprisiig admipistéringtdrgaid-imdividira ractherapenticdlly reffectivgiaathount of a
compound of Formaylai{la)énother aspect of the present invention pertains to compounds of Formula

(la), as described 5 hesrein,f ruse in aJnethod of treatme ,t%‘é)f the uman cg a,nim%l1 bodﬁ{3 by therapy.
- SEHS i

Another aspect of the BPESEAEIVERTS R pE AL (5 EB RS GHEE BPE S PETAT 88 e erein,

for use in a metherdrofitaaanmentied almsiiss|rest charsdivpideradith éo huned foroamiewsd body by

therapy. Anothekaspaet-afthadtesertiavenipnperiains .eomposnds of Formula (1a), as described

10 herein, &r use in alm%tlgpg of treatment o%gameta qtl)'ﬁc-reltgtgd dls%dgr of.ghe huma}an %r animal

body by therapy wheréin said metabolic-related aisorder is el c‘?é”& nr the %"%%1216“ c}%r%aseting of

active cornpound(s) with Hquids or finely divided solid carriers, or both, in the required proportions,
and then, if pecessary, formmg the resulimg mixture into 2 desired shape.
- Conventional excipients, such as binding agents, fillers, acceptable wetting agents, tabletiing
hibricants, and disintegrants can be used in tablets and capsules for oral administration. Liquid

25 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),
preservetives, and flavorings and colorants can be added to the lignid preparations. Parenteral dosage

30 forms can be prepared by dissolving the compound of the invention in a suitable liguid vehicle and
fitter sterilizing the solution before filling and sealing an appropriste vial or ampouls. These are just
a few examples of the many appropriate methods well known in the art for prepaning dosage forms.

A compound of the present invention can be formmulated into pharmaceutical compositions

using technigues well known to those in the art. Suitable pharmaceuntically-acceptable carriers,

35 outside those mentioned herein, are known in the art; for example, see Renuington, The Science and
Practice of Pharmacy, 20" Edition, 2000, Lippmeott Williams & Wilking, (Editors: Gennaro, AL R.,
et al.).
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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 (1a), as
described 15%féPEMe/%9E4ise in a method of treatment of a metabolic-relat@g BiEHeO6f#e human or

animal body by thera herein said metabolic-related disorder is selected from the group consisting
of yslipidemia, athergEH eGSR CBIoNAr HERTEHIAEASE MR P ARE A (e D Hiebetbs,
Another aspect of #lienpiiesesst nedniicrerse raineytor cornpoomes. ismorinebi Heyews deseeibéd herein,
for use in a methgd-eflieatmen afatheroscierasiaRiiiba humanar-animaRRd Y hytherapyin20
Another aspect gf g‘%ﬂ;@%ﬁgﬁt inve%ﬁn Cperérairllﬁe;gfcgm ounc %? ?éhlgoggnéjrll Qa ;a8 dceoscraibed herein,
for use in a methdd o ra|5|nagyl-7f)cLepo héhtman or animar o f y t%esrapf/l?’ Knother ar%ésgf of the
present inventioPPPErEHS Yo s 6Pk e BOMBPE GRS BIFaTPAll 4 (RS HE T IsSedbiareibr the
manufacture of a:metisarsepéler iusedmiteriseatngnt of a metabolic- related disorder. 25 Another

aspect of the present i"?ﬁ’eexﬁgo% ner}%r&gst%usegmogi Ctg?ocolrlpa%%g&%% OIESF%@:HQ %%) o 1%edescribed
herein, for the manufacture S?a n?edlcan?ent or use mﬂtﬂe treatme t(l)l} ame oﬁc- related disorder

selected from thE§r8Ri Eomsistaer wi-alsateRsvipsabtRetascte sk Bershdryisartityrse 8saoisulin
resistance, obesp‘tynﬁaaaaimq/gwmsﬁetcdgf@masmhqﬁmmu@diﬁ@as&cbwﬁwmsimmﬁmke, _
Syndrome,, he%&?&g%s&%%ﬂﬁe%%g'%%%Eﬁ%té& Angther aspect of e presentivenption pertains to

uses of the compounds of Formula (&a), as described herein, for the manufacture of a medicament
for use in the tre&tiiEk {5 @herosclerosis. Another aspect of the present invention pertains to uses of
the compounds of Forffiutec{ta)ias desdribed henétnhdor sthietn dnufactenel ofaainediekinantdgr use in

raising HOL in ag.indigual Seme emhodinenistibeaipsehinienion isjaie fpthods o

treatment of metabolic- 35 re disorders. In some embodiments the metabolic-related disorder is of

the group consi<AIY P4y &HIaEIAHE " ATHR Ao SETeTO RRIS E8 ASTHR HE P oA _ R TRTIR Fes EiBhte,
obesity, inpairettghicosépdoleranceicatherorhatdus-disedse shy peitahgion; simkepByidrame X, heart
disease and type,2,fiabeies: s4e: WG, 20061069248 Rl WQRPARAMER 92 Iusome:embodiments the

metabolic-related digord?r is dyslipidemia, atherog%l%%%sgpcoronary heart disease, insulin resistance

and type 2 diabetBE T A dHE S BaR SR ERRE Hata Statet’d %Paﬁégf'uf%s&ﬁ}séﬂ‘ﬁéiﬁ fila. i some
embodiments theremestableliecreiatetidisvitt erdsaattioro sehsrosiginmsdntien Simbodifnedestneé and

metabolic-relateghgisond ek isGoranpayhesdiseastriiosameamiedinests thedmatahglic-related

disorder is.j suIiQ asrgdslistaqge r&;qn@tea%mbodiments the metabolic-related disorder is type 2 diabetes.

n
2 pOR the needs of Sa1. . . e .
In some embodiments refa ed to methods of the present invention, the individual is a mammal. In

further embodiments, tHe praRMEES e SnirafriApetherEiretnpiinagh pABEp sYaRtioniperains to
methods of produging:ebp PREBIAGBURICAEM of pharmacetical formulations and wmit dosages thereof, and in

such form can be employed as solids, such as tablets or filled capsules, or liguids such as solutions,
suspensions, emuisions, elixirs, gels or capsules filled with the same, all for oral uge, in the form of

25 suppositories for rectal administration; or in the form of sterile injectable solutions for perenteral
(including subcutanecus) use. Such pharmaceutical compositions and unit dosage forms thereof may
comprise conventional ingredients in conventional proportions, with or without additional active
compounds or principles, and such vnit dosage forins may contain any sufiable effective amount of
the active ingredient commensurate with the intended daily dosage range to be employed.

30 For oral administration, the pharmaceutical composition can be in the form of, for example, a
tablet, capsule, suspension or Hauid. The pharmaceutical composition is preferably made in the form
of a dosage tnit containing a particular amount of the active ingredient. Examples of such dosage
units are capsules, tablets, powders, grenules or a suspension, with conventional additives such as
lactose, manmitol, corn starch or potate starch; with binders such as crystalline cellulose, celluloss

35 derivatives, acacia, corn starch or gelating; with disintegrators such as corn starch, potato starch or

sodivm carboxymethyl-cellulose; and with lnbricants such as fale or magnesium stearate. The active
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10 composition comprising admixing or combining a compound of Formula (la), as described herein,
and a pharmaceutically acceptable carrier. Compositions of the Present Invention Some embodiments
of the present invention include pharmaceutical compositions 15 comprising a compound according to
Formula (la) W&awisnan with a pharmaceutically acceptable carrier. Seftiglépabieliesents of the
present invention include a method of producing a pharmaceutical composition comprising admixing

at least one conBRHE R GHERRE 1 LMY S e G AT AT BRI G B B a FEC R RB h &8 and a
pharmaceutically-aese ptabler eat fie ns@:onmbiaphasmoantodp repanddt byndmy suitable method,

typically by uniformly raixing the .a6ive.cormpesnd(®) wib iguids o finely.dividedisalid garriers, or

both, in the required proportions, and then, if necessary, f the resulting mixtyre into a desired

ormin

shape. ConventT8NF EXEBretsStieh 4 &b g S RS HEt S B WETRT ARMEE tabletting
lubricants, &nd ®EriEgrapits aanifigraseth s ctscdert: Capsulesdbroial ddministiationelticfisid 25
preparations for-gral administation; can ba ikihefarm ek Rellions, BMELsIens, AAWeaNUS ALOIly
suspensions, and syrUﬁ%. Alternaﬁi‘q\é%lg/, Ehe oraﬁgreﬁparatlogs can _be in the f%rm ’pfﬂr}{ ‘Boz/}vdder that
can be reconstit RSl WHRAY BPERATRSF LT TalTa AR TSR BEFEYS TES RHaMBAAl Aditives such
as suspending areemiidifyrtgeagedis providizapsentslyehiiesnéiisdibepedible oils), preservatives, and
flavorings and colorantg,canderasdes inth-isuic preraraliansviiase Bigrak-Hasaae.@difarns can be
prepared l?g dissocllvinfg th? comgn%.m%jof th()e dlrév%ntliglgn ir.lhaS ts&it@%!g éigu%g/gﬁi%& ugrégn C{lj‘\latc%ré 1s&erilizing
the solution befdte fil m%lsa?]m ea |ﬁsg a%wélppro flate vial or ampoule. tPhese are Just a few examples
of the many apprespiidiséns gied JiietbidowPirmple artio pprerand sy adsagbrsies ipbebragdund of the
present inventiopGa Q@R R gatistop ha uRassLt caltamPe silipRgHHSINg-technigeswveldmown to
those in the art. Suitable pharmaceuticallaceepiable calers, b auisidsose menligned nerein, are
‘known in the art; for exampfe, see Remington, The Science and Practice of Pharmacy, 20t Edition,
2000, Lippincott™ i/ ANERTEres of g reestrdrsraion divasreniaivRdose o e orestRicronpeiotgsa 2ut
PCT/US2085/04659%:Mbils-this possipte dat s0co0mmpabnd oo usatnitletyeaiment ©ithe grasent
invention may, ing, lleraAtieaes s adBiIsIPIeH.as St AbAHIENSRISabILIS BslRrable

however to present the compound or "active ingredient” as St}gharmaceutlcal formulation or

composition furtREFCHHASTHE AR AEEMEa R e PR Eals iset PRorbs SFE a4 SHERs of the
present inventiomehigompeashesizpharivicerticalocompostionsicomprdindea ghapmaceutically
acceptable carrigrin qombinalignwity; aklgash &-comRgAtAceording iR o rmia-(aa) ke

invention provides pharmaceutical formulations comprising a compound of the invention, or a
pharmacetiticallf5EeptaBrE SRy Arite SrRBRATE therssr %&%&%ﬁ%ﬁ%@ﬁﬁ%

The amount of active ingredient, or a pharmaceutically acceptable salt, hydrate or solvate
thereof, required for use in treatment will vary not only with the particolar salt selected but also with
the route of adminisiration, the nature of the condition being treated and the age and condition of the
patient. Accordingly, the amount used will ultimately be at the discretton of the atiendant physician

25 or climician. In general, one skilled in the art understands how to extrapolate in vive data obtained In
a model systemn to another, for example, an animal model to a human. Typically, animal models
include, but are not limited to, the rodent &Gisbetes models as described in Example 1, infia; the
mouse atherosclerosis model as described in Exampile 2, infra; or the in vivo animal athosclerosis
model as described in Example 5, igfra. In some circumstances, these extrapolations may merely be

30 based on the weight of the animal model in comparison to another, such as, a manmal and preferably
a humen. However, more often, these exirapolations are not simply based on weight differences, but
rather incorporate a variety of factors. Representative factors include the type, age, weight, sex, diet
and medical condition of the palient, the severity of the diseage, the route of administration,
pharmacological considerations such as the activity, efficacy, pharmacoldnetic and toxicology

35 profiles of the particular compound employed, whether a drug delivery system is utilized, on whether
an acute or chronic disease state is being treated, on whether further active compounds are

administered in addition to the compounds of the present invention as part of a combination therapy.
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pharmaceutically acceptable carriers therefor. The carrier(s) must be "acceptable” in the sense of 10
being compatible with the other ingredients of the formulation and not overly deleterious to the
recipient thereof. Pharmaceutical formulations include those suitable for oral, rectal, nasal, topical
(including bueealasiobsu-lingual), vaginal or parenteral (including intramuesauiazessi+etaneous and
intravenous) administration or in a form suitable for administration by inhalation, insufflation or by a 15
transdermal patEhf TFagsHeitaIpAterHes cispen sendiinuYy Btk cOMRBIGE FuYe S ERISERtIR e drug
for absorption in-amedficieataannatsiihca witinimatienob degradatiqnhodd bie-diug.: TYmeatly actual
transdermal patghes. comprSe an Impes 383 ACKING.1AYeL A SINGlE ﬁ’éﬁlsasﬁl%?ef’?@c{‘&l&é% adhesive

and aremovable protective layer with a release liner. One of ordinary skill in"the art will understand

and appreciate B ERARTSE LS5 S5 For AT Rt IARg ST ET BAESE TR RASHPITRI patch
20 based upon theneedscofsthizadtisine e edmapauhdssef thtdmegridonf fogathefowith a conventional

adjuvant, carrier, or di'@%sﬁ@@%@@%ﬁ@&ﬂ%&%ﬁ%ﬁ%@%? Qgigggmggygi&%ggrmgations and unit
ploye

dosages thereof, and in such form can be employed as solids, such as tablets or filled capsules, or

liquids such as &SRS L FEBORG L RA: KSTdRE IRk A "G tE B Hp SRS IR HRTHE S R, all for
oral use, in the fobrdcef 25!SchppoSitdresordactaliwd rmnisteatiohsoostéiotive Yopmed kStemiiganjestable

solutions for pargpigral (aciRgiSHRC WARRAUS)ES RiA WG RbAIMAcRUIcaL COmPRsTQRS-aRd unit
dosage forms thereof may _com%a%eé conventional ingredients in .conv%ggégional roportions, with or

without adtiitionFIPEERAS: AT Ot SFBRIchied, “akd SCeR SR S s AuBTomH srﬁig@/e%{gﬁqgﬁ any
suitable effectiveedmivaiitebivitreitzetiverirngsedidntieonmesyst ko winmh&amtndaly desty dosage range
to be employed 3@ fqr oral administration, the pharmaceutical composition can be in the form of, for
example, a tablet, capﬁyleé sus 8@&1&@ orgsli uid. The gag%rmac%;gc%ldgggn\%sition isEpre{er%bly made

. e 8] mvention = A Sa; £ yarie ora
‘in the form of a dosage unit con aining a particular amount of the active mgreglen?/ xam%ﬂes of such

dosage units afseapslfiosanivas, bulde dvipunvbesoralatispersidht Wicbonve Ausralastitives
such as lagtosensnannaiied:, cofm:starehappaialeistarchinwithbiTdersaiabras Crystatingiealiulose,
cellulose 35 derél\égéi\(%% s%?t%‘%iae; %)prn F%%g%be %Vgnq{gtins; with disintegrators such as corn starch, potato
starch or sodium Car oxymetﬁy?—ce(f ulose; and with lubricants such as talc or magnesium stearate.

The active -48 WO 2006063282 TISTHTSTD2E509 Iig fechemp e aider pessiiivsiiteted by
injection as a caihposidarcaiheseinfercaxarnplebsaline soitbxtaae ofaaterecarhaisetidsia suitable

pharmaceutically aacentable Gafrier, GAmPaURds. ol 6 RIGSANEIVEND9N. o2 RigiImaseyigally

acceptable salt, hydrate or solvate thereof, can be used as active ingredients in pharmaceutical
compositidfis, sPeeMiCamPES S EIRE R ACEH S AR AT F R Ao S Frie Yl ey re dient”
is defined in thescanteitsckenifhakmaseaticdlcomipasitionaiid: shatlsneancacosniponentcctla
pharmaceutical compogitigndhat,provides e prmany RIAVIRAGXa0icALEHeGinAR- AR/ an

"inactive ingredient” which would
active component.,

In tablets, the active component 1s mixed with the carrier having the necessary binding
25 capacity in suitable proportions and compacted to the desire shape and size.

The powders and tablets may contain varying perceniage amounts of the active compoumnd.
A representative amount in 2 powder or tebiet may contain from .5 fo about 95 pereent of the active
compound; however, an ariisan would know when amounts ouiside of this range are necessary.
Suitable carriers for powders and tablets are magnesium carbonate, magnesium stearate, talc, sugar,

30 iactose, pectin, dextrin, starch, gelatin, tragacanth, methyleellidose, sodium carboxymetiyleellulose,
a low melting wax, cocoa butier, and the like,

The term "preparation” is intended to include the formulation of the active compound with
encapsulating material as carrier providing 2 capsule in which the active component, with or without
carriers, is surrounded by a carrier, which is thus in association with it. Similarly, cachets and "

35 lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can be used as solid

forms suitable for oral admmistration.
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generally be recognized as providing essentially no pharmaceutical benefit. The dose when using the
compounds of the present invention can vary within wide limits, 10 and as is customary and is known
to the physician, it is to be tailored to the individual conditions in each individual case. It depends, for
example, on the nasurand severity of the illness to be treated, on the copditiomedshepatient, on the
compound employed or on whether an acute or chronic disease state is treated is conducted or on
whether further active EBrEsBURES aPEsHRIifiriStar & iinsitititonites thedeorpouindy efifevpredsent
invention. Represesiative:dosessahdhel piesentinventipminchde-aut Aehetliniedhtesalhor 0.001 mg
to about 5000 0 t ut 2500 mg, about 0.001 to about 100 0,001 to about 500
mg, 0.001 mg %%lt-)%o%t%ggg ?:%n g%%gﬁg%%sd?gr‘nmgr%%%‘ ?nurgc,%a]l%tgﬁ? V%eft ?ﬁza trg%bﬁg)gﬁc{r??g, and
about 0.001 mg“R5aBBL e Hig sNKtiftiple doses can be administered during the day, especially when
relatively ldrge amount&aneldiesredse bevagededriasexampleb? paendi 28esesicDeppasing on the

individual and ageged ARRORIALS B 05 ABNANES ANGITIAR.ALCAR A0 BIVELI MAY DY necessary

to deviate upward or downward from the doses described herein. The amount of active ingredient, or a

pharmaceutical FFEEOSHELTE AR WEPREBEsolvate thereof, required for use in treatment will vary not
only with the particularlsalidseteqiedbtival sehmdthsotiterouigpafsatministratiomst e aature, ehthe

condition being yrealed Acie A0 asdGan R ol 10s RatieRt, Asrordingly.dhe.amountused wil

ultimately be at the discretion of the attendant physician 25 or clinician. In general, one skilled in the

art understands oW T5 &3 PO METET ANRIE: BEL BHIEHEY ) SU S0 ST Rt R B BBt for example,
an animal modeitaraithgierdnineypidalycar nalsmouelsuipchades tuttarfermokihiteddmgtieheodent

diabetes modelgas Aeseibedindnple dodRftanthg.Manss.aihriosclieresismnedel asdescribed in
Example 2, i ra, or the in vivo,animal alihosclteaﬁf?sis} model as described in Example 5, infra. In some
“circumstances, thags &% FAPoIations may meraly B& S0 SALEETHhE HAYRESPHE ERral model in
comparison to sferpieblesiirnge, salverinfmerzamis preferianiy  hrraedidwivers iroreaotéls, these
extrapolatians asesek sHnplyhased an weighbaifferonsasr bt tathel e Rafale RaaHsety.akdactors.

Representative faciors Idlyde (hS.type, age, weioht, sex, diet, apd medical condition af the patient,

the severity of the disease, the routé 6T administration, p ologica SonSidérations such as the

activity, efficacy@pfiarimdeolinetiecsmidiaedigy shoprblifaw sy ei dpaditatamissrmeane employed,
whether a drug diglivenisysteatisntiizesiarwhatbrl an asdiaoh e peictisease;&latiis being
treated, on whether fur j unds.are administered in.addition to the.compaounds of the
present invention as pg?t%?%a%é)\g%%%%%%%% et%gr eggﬁ@\%%%@%%@%ﬁ IB@? fgg’é%%%ﬁ%jsgg The
dosage red meﬁ?ﬁﬁ%ﬂﬂb(%gd}%’é%@%?Hiﬁﬁl@%ﬂﬁqm%ﬁ?ﬁ?dﬁﬁ%WPﬁbﬁﬁﬁw of this
invention iS.SG|QﬁE@d}i€ﬁ&€Gﬂfﬁ%€&Mﬂhﬁ9ﬁﬁT&&tﬁmI@Tw@h ﬁﬁal@h&ﬁﬂzﬁﬁﬁdi@h@\ﬁemﬂm@s&he actual
dosage regimen, employegmayayanswidely and the &fiﬁom%g%\fé@&&ﬁ%@f@apgs&q&gg?Osage

regimen and one skilled in the art will recognize that dosage and dosage regimen outside these typical
5 ranges can be {ESRRY SRS 5P 6 PRk ah b U O O BT rion.

suspending, stabilizing and/or spersing agents. Alternatively, the active ingredient can be in
25 powder form, obtained by ase, ¢ isolation of sierile solid or by lyophilization from solution, for
constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use.

Agueous solutions suitable for oral use can be prepared by dissolving the active component
in water and adding suitable colorants, flavours, stabilizing and thickening agents, ag desired.

Agueous suspensions suitable for oral use can be made by dispersing the finely divided

30 active component in water with viscous material, such as natural or synthetic gums, resins,
methylcellulose, sodium carboxymethyicellulose, or other well known suspending agents.

Also included are solid form preparations which are intended to be converted, shortly before
use, to Liquid form preparations for oral administration. Such Hquid forms include solutions,
suspensions, and emuisions. These preparations may contain, in addition to the active component,

35 colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,

solubilizing agents, and the like.

- 51 -



The desired dose may conveniently be presented in a single dose or as divided doses administered at
appropriate intervals, for example, as two, three, four or more sub-doses per day. The sub-dose itself
can be further divided, e.g., into a number of discrete loosely spaced administrations. The daily dose
can be dividetipespeaisthz when relatively large amounts are administeredras aeermekd@sappropriate,
into several, for example 2, 3 or 4, part administrations. If appropriate, depending on individual
behavior, it can be necE&daj4G VBTSN AItFBIREB At APTRRIRY TS BTy t dsenTReHeatsd bThe
compounds of thapiesens sivertie teansdee lathisisateshitanaigasariety of oral and parenteral
dosage forms. It wil D gylaisIedagsesieddnie 3 dhalie oliawing, dasaos (pams, 4p may

comprlse as the active component elther a compoun of the invention or'a P armaceutlcal

acceptable salt SEZ¥pSLHEYF e mRs T ﬁ@%@ﬁ%ﬁnﬁ%%%&%@%&?@é%@?ﬁ&ﬁ?ﬁom the
compounds of thedikdsentrinvéhiigrpcphasmaceaitically acceptabldiegniers, canibeeiersolid or liquid.
Solid form prep%ggggggigggp{gw%g %bﬁ%ﬂ%%ggﬁg%glg{%m%ﬁ% suppositories, and

solid

dispersible granules. A carrier can 20 be one or more substances which may also act as diluents,
flavouring agents, soluBMZBlEoRsSHE Lo CRiSHATRRT B oY R B5imgRis o Hes MR aaRreemRsisoe
disintegrating agetits pgangin efcapsilatinguaribterale indpowdaersydtreofrierisectimelisidivided solid

which is in a m'&éﬁ%‘ﬁ@%éﬂ%ﬁc finghydhvided,acy a%ﬁ’J)ﬁ%ﬁﬁ@ﬁn‘&%&@%ﬁ@&a@ﬁiwﬁdcomponem IS
mixed with the carrl havm%%t)e necessary bin %gé 33(}:4? city |n suitable proportions and

compacted’to thEFEEIFE"ShARE AR 58 HREES 15E%bl GFE S5 eontain varying percentage
amounts of the active comipoepckuspersipre sentativedarmiiviotths sepdrwdits brembletionddyrneontdin from 0.5

to about 95 pefC&B&a@f&@ﬁh@QﬂMﬁae@%‘iﬁ&@%%@%&%ﬁ&tﬁﬁ%’sﬁﬂ Mé%ﬂ%&@&%ﬁﬁ@é} AMQupEs outside
of this range are, gleceiﬁgg% s galg 2 dcr%{%lgrrosr%%r% C \%%%Z% abl%t"g:é;a%[t ngEr n%m%m carbonate

‘magnesium stearaté sugar, ac Extrin, starch agacanlﬁw
metnylcellulose, @E@W%WSWXH&@%%% 30%@%?@%&9@%)@@&%@ Biﬁt%‘rahﬁﬁsﬁ?é tike. The
term "prep@ratiogﬁnisvaratgﬁeﬁ%m mmwtm@ﬁtﬂ@ﬂl@ﬁglg@[@qh@compound with encapsulating
material as carrier prov%g@ ﬁ Uo%lltgellnewhl h tggt%%lva SO% W|th hor all%hout arriers, is
surrounded by a carrier thus'in & SOC|at|on with 1t. Simi ar c% ets and 35 f)ozenges are

included. Tab|et£°rﬁa%%ﬂéﬁr§1mﬁs@@ﬁm@r&é@ﬁ@@r%d&éﬁﬁé%@ﬁWéka@@oﬁa%ﬂg@ﬁd forms suitable
for oral administpadi@nant @ Wc200GIAGF 242 RETALRS 200004 &b Fomprepar oehgupRe sikaties, a low
melting wax, such. a3 an admixiure.of fally. agi @%ﬁﬁ%@%s&@ SOEPRMRMIGL da Uiatmelted gpd the

active component is dispersed homogeneously therein, as by stifring. Thé molten homogenous
mixture is fen JOUTEER o CBRY SRS &0R T A IS PG 18 E@@P@H&Oﬁﬁ@%ﬁ Iﬂ%f%@ﬁdwlef

or 2 dry powder mhaler. Pharmaceutical forms for administration of the compowunds of the Formula

{Ia) as an aerosol can be prepared by processes well-known to the person skilled in the art. For their
preparation, for example, solutions or dispersions of the compounds of the Formula (Ba) in water,
water/alcohol mixtures or suitable saline solutions can be employed using customary additives, for

25 example benzyl alcohol or other suitable preservatives, absorption enhancers for increasing the
bicavailability, solubilizers, dispersanis and others, and, if appropriate, customeary propellants, for
example include carbon dioxide, CFC’s, such as, dichlorodifiucromethane, trichiorofiuoromethane,
or dichlorotetrafiuoroethane; and the like. The aerosol may conveniently also contain a surfactant
guch a5 lecithin, The dose of drug can be controlled by provision of a metered valve,

30 In formulations intended for administration to the respiratory fract, including intranasal
formulations, the compound will generaliy have a small particle size for example of the order of 10
mcrons or less. Such a particle size can be obtained by means known in the art, for example by
micromization. When desired, formmuiations adapted to give sustained release of the active ingredient
can be employed.

35 Alternatively the active ingredients can be provided in the form of a dry powder, for
example, a powder mix of the compound in a suitable powder base such as lactose, starch, starch

derivatives such as hydroxypropyimethyl cellulose and polyvinyipyrrolidone (FVF). Conveniently
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5 Formulations suitable for vaginal administration can be presented as pessaries, tampons, creams,
gels, pastes, foams or sprays containing in addition to the active ingredient such carriers as are
known in the art to be appropriate. Liquid form preparations include solutions, suspensions, and
emulsions, foF@xaempiez4vater or water-propylene glycol solutions. For exammyuezpasanteral injection
liquid preparations can be 10 formulated as solutions in aqueous polyethylene gI;écoI solution.

Injectable prepaf3tRsETSrTEk S RE= 287 RS Sg LR RS GHofeulb NS €t 8par&BRE Ban be
formulated accordindptoftive fkrmewnRih uspsges uitabiléighs pe esin gdniwetthhigagentdrandvalssgending

agents. The sterjje jaiectahlesRiSRAREONMAYAlSQ.RE 2 sterile injectable solution or suspension in a
nontoxic parenterally acceptable diluent or solvent, for example, as a solution in 1,3-butanediol.

Among the acceptable 15§ SUCH PEBRASIIS TrA TR DR R FIDI6Sraer Dty dtetRINGRE solution,
and isotonié soditreetitpridebdeidtibntlmadditonnstenispirediadsrarsteoribntivinaliygmpioyed as a
solvent or suspengling: AaYIUmRmEHL EQ%&@%&@%@%@@%&Q@LW gmployed.ddyging

synthetic mono- or diglycerides. In addition, fatty acids, such as oleic acid find use in the preparation of
Aeeienents

injectables. The EoMpoUNds Hedordfg e cﬁpglg%snﬁri‘ﬂ\%ﬁ R Tas IR BRI UI&ES 8 parenteral

20 administratiofcgegy i infeltiorrpfolecrbiptshetbohn dosjaistibelbprabratife e srniersign ranadn be
presented in unitgdoserfeem Rampoules, pre-filled syringes, small volume infusion or in multi-dose

contalnersiy)\nth an add%gbfé esrervalﬂve The c&gnixgs%sé%)ns @é&glﬁ)e such forms as.suspensions,

. . or capsiiles for oral ?_' and Iy rmFavenoPsa Istrautonare
SO|UtI0nS, or emulsions’in ol Yy Or agueous veni S, and may ontain formu atory agents such as

suspending, staBZATef aprEPORtiaRD Sting EejermbcaniisHativelly, apraactive abrytdditime anebatin 25

powder form, obtaines:hipase ssiselatiaalsstanicosaichar.dy hephilisation fromasolbiand far
constitution with,a 1%%{?8@ vehicle, e.g. sterile, pyrogen-free water, before use. Aqueous solutions
‘suitable for oral use can be prepared by dissolving the active component in water and adding suitable

colorants, flavours, stabfliZhtgrdhef thickesrih i apinterds sasiree gt SuBseHEioR-soitable for
oral use can be madedvy-thspeisingihe firebydifidedBehadtiveremmpanent iRowate el miscous

material, such as ARl AL SVPHSUR SHAaalas MeMeEluIAss Aadlm saboxymelyicelulose,

or other well known suspending agents. Also included are solid form preparations which are intended
to be converted, ‘SHBA b STSrE U BB B G6 HABFHSAERIMRED SIS S PRI AR RaABHOSHEh liquid
forms include soiptideiissd suspemnsons;iangemuisibns thess preparatibaomeyincatairipeaddition to

the active compoReRlAR&RAL RIS Hlavarsiahilizers  hulfersuadificialand paial syeeieners,
dispersants thlckener%} solubilizing gﬁ;ﬁnts and the like. -51 WO 2006/069242 PCT/US2005/046599

For topical admiFIGPARbTEEHR BRaeAHSthe SO intS Slaordmy s i MY e SrBes
formulated as oiNwhéhtE forédits Himiptions Sorcass ndiisdeermbleizicirs @ibtmdrszandl. diéemds may, for

example, be formulalied with- a5, 2aMeRLS: QL 0NN RBEE MNP roamon Press, 1987, both of which are

hereby incorporated by reference in their entirety.

25 Combigation Therapy:

‘While the compounds of the present invention can be administered as the sole active
pharmaceutical agent (i.e., mono-therapy), they can alse be used in combination with other
pharmaceutical agents {i.e., combination-therapy), such as, for the treatment of the
diseases/conditions/disorders described herein. Therefore, another aspect of the present invention

30 inciudes methods of freatment of metabolic related diseases comprising administering to an
individual in need of such freatment a therapeutically-cffective amount of a compound of the present
invention in combination with one or more additional pharmaeceutical agent as described herein.

Suitable pharmaceutical agents that can be used I combination with the compounds of the
present invention include anti-obesity agents such as apolipoprotein-B secretion/microsomal

35 trigtyceride transfer protein (apo-B/MTP) inhibitors, MCR~4 agonists, cholescystokinin-A {CCK-A)
agonists, serotonin and norepinephrine reuptake inhibitors (for example, sibuiramine),

sympathomimetic agents, B; adrenergic receptor agonists, dopamine agonists (for example,
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the addition of suitable thickening and/or gelling agents. Lotions can be formulated with an aqueous 5
or oily base and will in general also contain one or more emulsifying agents, stabilizing agents,
dispersing agents, suspending agents, thickening agents, or coloring agents. Formulations suitable for
topical adminstratimridgethe mouth include lozenges comprising active agentinsafievargd base,
usually sucrose and acacia or tragacanth; pastilles comprising the active ingredient in an inert base
such as gelatin aerefiyedich velsirertseinnliasdeimcamdctrmoulprrashesieombiisingthe active
ingredient in a suitablestiqaiceatirl SROlUtRNS-GhRHspeNsipnSaiespRied direatdadbsagsal cavity
by conventional means for examle. il adropner, BiRctic.or shra. Hhe ormulations. eande.
provided in single or multi-dose form. In't e 1itter case of a dro per or plpe%te, this'can be achieved
by the patient adFRIFT &Ry EHOSSHIEPF RS EREat i RIEHIY STiRFrREoR tHersebibarfathspension. In
the case ofsa sprayhthisipaaibg <1 DachipvedLor exampleby rieansaf admelenNagatonatzing spray
pump. Administégion. o esRitalapciaelmaeala e ARG LA MERRR AT A1LASIRS0
formulation in which the active ingredient Is provided in a pressurized pack with a suita e propellant.

If the compound§GP 2RI AT 8S BT AaH i EeC RIS ST e RS STRE B rafpEcgis
administered asghesasolkefamesampite as Nagat attosalsiesdayibic Balatiandhis Canibercarsigeout, 20

for example, USipgAS0iAY,AASAUIZE!. A RPNBIZRY 80 BhalationaRRAAS: 2 Fetered innaler

. 1,
or a dry powder inhaler. Pharmaceutical forms for-administration of the compounds of t e Formula (la)

as an aerdSol c&Fpe Breh R TRARSFOTRSEB S \WEI K BB T6F tHE FarRESA Sk tHe %R or their
preparation, for exagmpie cselutiensensispersitia Ultheoompeatndsafthe Jromwdlad kadin ieater,
water/alcohol mixtyres grsuitahle a@a&&%&@ﬂﬁeym95@{3&%%&%%%&95@5&%@3@6& for 25

example benzyl alcohol or other suitable preservatives, absorption enhancers for increasing the
bioavailability, solubiliZ8Fs" HEFrSintEaRd 6 PaaEeTr sppraBidte, R eR oo pikints, for
example includezdipeppeiaxid &2 PCls, istrohdis]odich o rodifileridmetitdhnie tiriehlorofluoromethane, or

dichlorotetyafluoroethang;,ARd-thglike T he QEI%QWQ%&%V&E@&H%%%%%@Hn@xs%ﬁéféctam such
as lecithin, The d(?,se of dru?%%% be controlled %}Pﬁﬁvision of a metered valve. 30 In formulations
e

AT SHTSR PR SRSy PR i SRR TR AR F 0¥ N AGEHE” the compound

intended for adnfi
will generally hastebadsneall qeantitiedspfehfuresampiatof theé ordepail dermicronsadmieissr@uch a particle

size can be obtajpgchMeansdnnwndb:thenatic fgg:example by micronization. When desired,
formulations adapted ] gix\fned srLgt%ngt release of the %Fftivfri ient can b loyed, 35
0

S e scope of combmation- cizl% regﬁ COMIpY SS@‘IE: Tesent
Alternatively the active ingredien s.canl.be p?ovﬁelam &formof a ry pBW%er, Bxé%ple, a
powder mi¢ of tHeveBispoitneier epSuwatiesprilderbrise guth apdiic toppestarehd siaidhedrivatives

such as hydroxypsomitseiiideelioseanehRaiR Ry Hatone (GO RIe B ma MG
2006/069242 PCa'Ié/ltJ§r2905/04659 the ggﬂden(ﬁ&[l%g Wégﬁ@e%%%gel in th el g%%al Ca&ﬁ%ﬁﬂ,‘e powder

composition can be pré)s%?ﬁ%c iﬁ%ca Compe ueei crveg ese
Other suitable pharmaceutical agents, in addition to anti-obesity agents, that can be used in
cornbination with the compounds of the present invention include agents useful in the treatment of
25 concomitant disorders. Treatment of such disorders include the use of one or more pharmaceutical
agents known in the art that belong o the clagses of drugs referred to, but not limited to, the
following: sulfonyhireas, meglitinides, biguanides, a-glucosidase inhibitors, peroxisome
proliferators-activated receptor-y (i.e., PPAR~y) agonists, insulin, insulin analogues, FIMG-CoA
reductase inhibitors, cholesterol-lowering drugs (for example, fibrates that include: fenofibrate,
a0 bezafibrate, gemfibrozil, clofibrate and the like; bile acid sequestrants which include: cholestyramine,
colestipol and the like; and niacin), antiplatelet agents (for example, aspirin and adenosime
diphosphate receptor antagonists that include: clopidogrel, ticlopidine and the like), angiotensin-
converting enzyme inhibitors, angiotensin II receptor antagonists and adiponectin. In accordance to
one aspect of the present invention, 2 compound of the present can be used in combination with a
35 pharmaceutical agent or agents belonging to one or more of the classes of drugs cited herem.
It is undersiood that the scope of combination-therapy of the compounds of the present

invention with other pharmaceutical agents is not limited to those listed herein, supra or infra, but
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unit dose form for example in capsules or cartridges of, e.g., gelatin, or blister packs from which the
powder can be administered by means of an inhaler. The pharmaceutical preparations are preferably
in unit dosage forms. In such form, the 5 preparation is subdivided into unit doses containing
appropriate guartitiesiafsthe active component. The unit dosage form carebe/gaasi@ges preparation,
the package containing discrete quantities of preparation, such as packeted tablets, capsules, and
powders in vialsR5tUden BteEPIALEY Cord pRien doS5E Tormacarioe %@hﬁ%@&%f%ﬁ@ﬁéﬂﬁ@? lozenge

itself, or it can besthe fapprepriatervimbeegtoamyof thheserirpackagaddianmmiartablgisor capsules for
oral administratign and liquids for intravenous administration are preferred compositions. Such tablets
and capsules typically contain from about 0.001 mg to about 1000 mg, about 0.001 mg to about 500

mg, or about 0.001 Mg B EBBAEETHRS BF BresrhBEaRagrelermahodrd THmmbariseFthe present
invention can beiseryerteshdoidpre disudisd hEhe ternpl pg «drnigsierby weietsdoidanipaaadsstbat have

been modified V‘&Uaaﬁ%%%r%%ﬁ@ SHAURSKRAQWELLB Jbaecaﬁp%&% A’i’&%’i&é&ﬁ%hﬂ@ﬁ{%‘mo an

individual these groups undergo biotransformation to give the tiﬁﬁ{oarent compound. Pro-drugs can thus

be viewed as comiPBIHGS BRRE AV ST EErEmhpohele ﬁ@n%&%ﬁféﬂsﬁm?&lc protective
groups used in affarnsienat, megiiteiits, aigeﬁmfeime@nwmma@ﬁbmﬂyemﬂd@m@pmﬁ@umda&ﬂxgeﬂeral the

hro-dg eppraachiin, filzedde IRGIAle ralATROrRNon . A20 MROUD RgRRR provided In T

Fliguchi and V. Stell o-drugs as ovél De Ivery Syste yr‘nposmm
Series, antfin BRFSTEriE TCagdatEs ﬁ"[ﬁ@@iﬂﬁe§F§ﬁe%@at€%3?clf5@.ﬁﬁé@h@2m&qcﬁm}naceutical
Association anddRérganmahiRrges HlogT hethefwhisharebhe r@b}éé@%ﬂiﬁﬁ!&i&dﬂb& ieferenee in their

enirety. 25 Compinalign, Theiany: hile tbesapoqunds.of Ihe presentvenion sarhe adgiinistered

as the sole active pharmaceutical agent (1.e., mono-therapy), they can also be U gomsblnatlon

‘with other pharﬁﬁﬁ‘d’é‘iﬁ?@a‘?ﬁ@@?ﬁ?%|t€1°$@%W%WTh%WWW%F%%W@% of the
diseases/conditions/disori ersplescripediderei ndddesefore sanotheodispert bé ther-presant invention 30

includes mathods, ghiteaimankolbmabalicdsigted discaneaspmpiielg.admipiaipting to an individual

in need of such treatment a therapeutically-effective amount of a compound of theé present invention in
combination witf3 BHEGF RO Fe tiHRSA EdHH R A S egEn RY e sbribds rs i Su iaplee
pharmaceutical agémnrts ﬂﬂﬁﬁmrﬁbew%meﬂﬂﬁmmﬂmmwﬁhgihemmwﬁﬂ@eﬁhﬂﬂemms;e,nt invention

include anti-obegjty.adenis,such as.apalipeprotain- Q@ﬁg@%@g g&ggpal 35 triglyceride transfer
protein (apo-B/MTP) inhibitors, MCR-4 agonists, cholescystoklnln (CClZ-A) agonists, serotonin and

norepinephrine reupta@é“?ﬁfﬁ?ﬁ%f%&@%‘ﬁﬁ?@“ﬁﬁ?ﬁ?@?ﬁﬁéf @Wﬁ‘ﬁ%ﬁ%ﬁﬁ’éﬁﬂoﬁ@%@”m at
adrenergid®ece ptot agonistsrdop iminascagorists(fordexaitveg| bsreb3 WOrR006/OBERA2 the

PCT/US2005/ O%@L%%ceuﬁcal composition further comprises one or more agents selected from the group consisting
of, for example, a-glucosidase inbibitor, aldose reductase inhibitor, biguanide, HMG-CoA reductase
mhibitor, squalene synthesis mhibitor, fibrate, LDL catabolism enhancer, angiotensin converting
enzyme inhibitor, msulin secretion enhancer and thiazolidinedione.

25 Suitable pharmaceutical agents that can be used in conjunction with compounds of the
present invention include a-glucosidase inhibitors. o-Glucosidase inhibitors belong to the class of
drogs which competitively inhibit digestive enzymes such as o-amylase, maltase, c-dextrinase,
sucrase, etc. in the pancreas and or small intestine. The reversible inhibition by a-glucosidase
mhibitors retard, dinminish or otherwise reduce blood glucose levels by delaying the digestion of

30 starch and sugars. Some representative examples of a-glucosidase inhibitors include acarbose, N-
(1,3-dihydroxy-2-propylivaliolamine (generic name; voglibose), miglitol, and a-glucosidage
inhibifors known in the art.

Suitable pharmaceutical agents that can be used in conjunction with compounds of the
present invention include sulfonylureas. The sulfonylureas (SU) are drugs which promote secretion

35 of insutin from pancreatic B cells by fransmitting signals of insulin secretion via SU receptors in the
cell membranes. Examples of the sulfonylureas include glyburide, glipizide, glimepiride and other

sulfonylureas known in the art.
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bromocriptine), melanocyte-stimulating hormone receptor analogs, cannabinoid 1 receptor
antagonists [for example, SR141716: N-(piperidin-l-yl)-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-
4-methyl-IH-pyrazole-3-carboxamide], melanin concentrating hormone antagonists, leptons (the OB
protein), leptiv@nélogises; leptin receptor agonists, galanin antagonists, lipasetistustossqsuch as 5
tetrahydrolipstatin, i.e., eristgg, anorectic agents (such as a bombesin agonist), Neuropeptide-Y
antagonists, thyromimett2aljeRtsmeehydsapia it G3idrome dr dmidER g terssrdgfi&scorticoid
receptor agonistgraésantagonistsudeekimegtepias. ariagenisisies scaniHoibisdidepmiai raaiaganists,
glucagon-like pepfiges 16RO &9@&@@&!'@&99&&2{@@%@%@%@ ch9s.AaldngIM available
Y _and Procter & Ga

from Regeneron Pharmaceuticals, Inc., Tarrytown, mblée Company, Cincinnati, 10

OH), human agdUFFEmRleEissEn e PRERES BrrdnEtid o3RGS SR ehisids M % receptor
antagonistsSor reveleidyongisydreniomedirngdlitredeMomagoiists, noradrenergic anorectic agents (for

example, phentermine gpazi JHhe like)angd SRRETIESHRMERSAASELEFAMRIE: Qupropion).

Other anti-obesit% agents, including the agents set forth irla, are well known, or will be readily

apparent in light ST THETHETANL BrEB SR8 SHe SPOPHRERT SIGRTHTha e FeTpesBhE R diments,
the anti-obesity ageniscatcslactiod frorithagiviptcongistinthofenriisthtissibutraiigbietromocriptine,
ephedrine, leptinsang:pseudernhedrine ip-adyrtharepbodinent compakrdeQhibenieasnt

invention alrad cotgmin tio$ theragies rg a m%nistered [ conﬁﬁction w'%h exercise and/or a sensible
diet. It is understaadHisat the Beb S BT ES RISTR TS A RS AR of HIE M SURERIS? (e PrEdEHT™0
invention with other antivéésitpagpseitcahprsréc et ageritssedppeditensipprebsanvendsdliired agents is

not limited to thosedistadakavsudiRciLdesia-Reineiplis-anhearphingtioR with:sryRasmageutical
agent or pharmace.l#}ical composition useful for the treatment of overweight and obese individuals,

‘Other suitable pHAMRHARSTHE TG dm R BB LR et tia AR Beraeerhmd
combination withrtleaticerpidun et theilpeesahitimventigndndudenafpntsasdfdiimithetréatment of 25

concomtiafk disqlgisndieaimertolishel. Anpidesinelide (is.Hian ol one plmate pharmaceutical
agents known in the art that belong to the classes o ds_rugs referred to, but nptrﬁ?mte_d to, the following:
sulfonylureas, megiRfiRie £IHEA M oot N hsdilHIPROLS PRrSLYATE LEsTIFEr 46618-activated
receptor-y (i.e., REMARsY), agoRistmdosiifbsingy ihdnatogiies,kMa@tCoA reductase inhibitors,

cholesterol-lowering drgﬁ%ﬁf@%ﬁé&@&ﬁﬁ@@%ﬁﬁﬂm iqclu X fenofi%gé%%o bezafi(%ra,t%egemfibrozil,

clofibrate and the like; bile aci sequestran%snwhlc “clude: choles yramine,mé%{i%%?tlpgﬁ and the like;

and niacin), antipratelaesgeenddofakapmstsserpirmiBntaderosihectiphoSshdRifedestoistntagonists
that includey clopidogtelidiclopicing.and.tacatie L. aReio lehRin: CARMRFIRG.SRFYMBIRRIATS,

angiotensin U receptor antagonists and adiponectin. In accordance to one aspect of the present

invention, a comPOIAT BFf e B ERCE AN B TRE P EumEsiaR di WAncarssshanadsisesiiagent or
agents belongingdesoneletdnoie ofithe lgisses ohdrcgs, titeshhreraintilizisiom dersto odithaishésscope of

combination-theragy, of fhe compupds.ahibe.niesant iusptionwiether pharmageutical agents is
not limited to those listed herein, supraor iria, but
rosiglitazone, pioglitazone, tesaglitazar, netoglitazone, GW-409544, GW-501516 and PPAR-y

25 agonists known in the art.
Suitable pharmaceutical agents that can be nsed in conjunction with compounds of the
present invention include DP receptor antagonists. DP receptor antagonists include those described
m W001/79169, WOU3/062200 WO01/66520, WO03/022814, WO03/G78409, WO2004/103370,
EP 1305286, WO02/094830, and the like. Other representative DP antagonist compounds can be
30 found in WO04/10337C. Examples of compounds that are particularty useful for selectively

antaponizing the DP receptor mclude the following:
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-54 WO 2006/069242 PCT/US2005/046599 includes in principle any combination with any
pharmaceutical agent or pharmaceutical composition useful for the treatment of diseases, conditions
or disorders that are linked to metabolic-related disorders. Some embodiments of the present

invention inchydezm@tlaerts of treatment of a disease, 5 disorder or conditioprag damefikesgderein
comprising administering to an_individual in need of such treatment a therapeutically effect amount or
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cell membranes. Examples of the sulfonylureas include glyburide, glipizide, glimepiride and other
sulfonylureas known in the art. -55 WO 2006/069242 PCT/US2005/046599 Suitable pharmaceutical
agents that can be used in conjunction with compounds of the present invention include the
meglitinides. Whietdh&gittiides are benzoic acid derivatives represent a noretraiasmofdssulin
These.agents target postprandial hyperglycemia and show_comparable efficacy to

secretagogues.

sulfonylureas in %ﬁ@%ﬂﬁg MbA Examples 0
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Included are pharmaceutically acceptable salts, solvates and hydrates thereof, Compound AB can be
synthesized in accordance with the description set forth in WO01/66520A1 published on September

13, 2001; Compound AC can be synthesized in accordance with the description set forth in
WOUG3/022814A1 published on March 20, 2003, and Compounds AD and AE can be synthesized in
accordance with the description set forth in WOG3/078409 published on September 25, 2003.
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Compound A Compound B Compound C MeO2S \V 1\VoiCO2H N "™.~C02H N ™0,--COZH N 0 "CH ~I
OSSCH3/0 ,f~Cl CI CI Compound D Compound E Compound F McO2S /F 11 i CO2H PN j'o~-COZH
\'N\,iCO 2H N\ N 0-$=0 HO ~f "CI CH3 CI CI Compound G Compound H Compound I S CI S ClI
SO2Me &NNV@ SNK24SCl CO2H N\N CO,H V. N N COZH i Compounar@smiramumsb Compound
L rN S02Me CI 02CI Br SO2Me N~N N COZH N N CO2H Compound M Compound N Compound Oi
Cl S02Me CI SO2Me 8uhis eheypaagica iR cqnRegised i pengiesiy Wibeerzperdy 2iteo 2H
Compound P Caspatintetdd ampouiciRIGQ3Medadifsd SRBME. The HMG-CoA reductase inhibitors

are agents also referred to as Statin compounds that belong to a class of drugs that lower blood
cholesterol levels by inhibiting hydroxymethyltglutalyl CoA (FIMG-CoA) reductase. HMG-CoA
5 reductase is the rate-lumiting enzyme in cholesterol biosynthesiz. The stating lower serum LDL
concentrations by upregulating the activity of LDL receptors and are respousible for clearing TDL
from the blood. Some representative examples the statin compounds include rosuvastatin,
pravastatin and its sodium salt, simvastatin, lovastatin, atorvastatin, fluvastatin,d cerivastatin,
pitavastatin, BMS s “superstatin”, and HMG-CoA reductase mhibitors known in the art.

10 Suitable pharmaceutical agents that can be used in conjunction with compounds of the
present invention include the angiotensin converting enzyme {ACE) mhibitors. The anglotensin
converting enzyme inhibitors belong to the class of drugs that partially lower biood glucose levels as
well as lowering blood pressure by inhibiting angiotensin converting enzymes. Examples of the
angiotensin converting enzyme inhibitors include captopril, enalaprit, alacepril, delapril; ramipril,

15 lisinopril, imidapril, benazepril, ceronapril, cilazapril, enalaprilat, fosinopril, moveltopril, perindopril,
quinapril, spirapril, femocapril, trandelapril, and angiotensin converting enzyme mhibitors known in
the art.

Suitable pharmaceutical agents that can be used in corjunction with compounds of the
present invention mciude the angiotensin I receptor antagonists. Angiotensin Il recepior antagonists

20 target the angiotensin I receptor subtype 1 (i.e., AT1) and demonsirate a beneficial effect on
hypertension. Exampies of angiotensin 8 receptor antagonists include losartan (and the potassium
salt form}, and angiotensin H receptor antagonists known in the art.

Other treatrents for one or more of the diseases cited herein include the vse of one or more
pharmaceutical agents known in the art that belong to the classes of drugs referred to, but not Hmited

25 to, the following: amylin agonists (for example, pramiintide), insulin secretagogues (for example,
GLP-1 egonists; exendin-4; msulinotropin (NIN2211); dipeptyl peptidase inhibifors (for example,
NVP-DPP-728), acyt CoA cholesterol acetyltransferase inhibitors (for example, Ezetimibe,
eflucimibe, and like compounds), cholesterol absorption inhibitors (for example, ezetimibe,
parmaqueside and like compounds), cholesterol ester transfer protein inhibitors (for exammple, CP-

30 529414, JTT-705, CETi-i, torcetrapily and like compounds), microsomal friglyceride transfer protein
inhibitors (for example, implitapide, and like compounds), cholestero! modulators (for example, NO-
1886, and like compounds), bile acid modulators (for example, GT103-279 and like compounds),
squalene synthase inhibitors, and 115-HSD? inhibitors.

Squalene synthesis inhibitors belong to a class of drugs that Jower blood cholesterol levels by

35 inhibiting synthesis of squalene. Examples of the squalene synthesis inhibitors include (S)-o-
[Bis[2,2-dmethyl-1-oxopropoxy)methoxy] phosphinyl}-3-phenoxybenzenebutanesulfonic acid,
mone potassium salt (BMS-188494) and squalene synthesis inhibitors known in the art.
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respective active components either all together or independently with a pharmaceutically acceptable
carrier, excipient, binder, diluent, etc., as described herein above, and adrmirdstering the mixture or
mixtures either orally or now-orally as a pharmaceutical composition. When a compound of the
presernt invention is administered as a combination therapy with another active compound the
therapeutic agents can be formulated as separate pharmaceutical compositions given at the same time
or at different times, or the therapeutic agents can be given as a single composition.

In accordance with the present invention, the combination of a compound of the present
invention and pharmaceutical agent can be prepared by mixing the respective active components
either all together or independently with a pharmaceutically acceptable carrier, excipient, binder,
diluent, 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 the present
nvention are administered as 2 combination therapy with another active compound the therapeutic
agents can be formulated as separate pharmaceutical compositions given at the same time or at

different times, or the therapeutic agents can be giver as single separate compositions.

Labeled Compounds and Assay Methods

Another object of the present invention relates to fadio—labeled compounds of Formula (Ea)
and formuliae related thereto that are useful not only in radio-imaging but also in assays, both in vitro
and in vivo, for localizing and quantitating RUP2S in tissue samples, including human, and for
identifying the RUP25 receptor ligands by inhibition binding of a radio-labeled compound. kisa
further object of this invention to include novel RUP25 assays of which comprise such radio-labeled
compounds,

The present nvention embraces isotopically-labeled compounds of Formula (Ea) and any
subgenera herein, such as but not limited to, Formulae (a) to (o). An “isotopically” or “radio-
iabeled” compounds are those which are identical to compounds disclosed herein, but for the fact that
one or more atoms are replaced or substituted by an atom having an atormic mass or mass number
different from the aiomic mass or mass numbser typically found in nature (i.e., naturally occurring).
Suitable radionuclides that can be incorporated in compounds of the present invention include but are
not Limited to *H (also written as D for deuterium), *H (also written as T for tritiumm), VC, ®C, *C,
PN, ¥N, *0, 770, %0, ®'F, ¥, *C1, ®Br, "Br, “Br, "Br, L %L T and 'L The radionuclide that
s incorporated in the instant radio-labeled compounds will depend on the specific application of that
radio-labeled compound. For example, for in vitro RUP2S labeling and competition assays,
compounds that incorporate *H, *C, ®Br, "1, ®', *S or will generally be most useful. For radio-

imaging applications *'C, °F, "I, 21, ¥, 'L, ®Br. "Br or "Br will generally be most usefiil.
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CHI Compound AE Compound AF CompoundAG /COZH N ..,,,,e/COZH \\/'c|- COZH\N NH o0 O/
of Aa o N)j oo CHI Compound AH Compound Al Compound AJ F/....,.xICOzFIFFsCF /'CCI3
1 ~ Cl CH3pzg H3C< Included are pharmaceutically acceptable salts, solvates and hydrates thereof.
Compound ABccandisasynthesized in accordance with the description set#oriTSmAQEL/66520A1
published on September 13, 2001; Compound AC can be synthesized in accordance with the

description set forth inlGyEBsr020 BreArHedsihslsdd &n ek s PmopEd3s amreshidsdsRD and AE
can be synthesizgehtidnaetard anRepoithi thedeseriptiongeifardainz WOOSHAA8409 jatliskrdson

September 25, %Qgcged]é@m%g é@&BJ&@%&%%ﬁ%H&S%O@%/%%9 Suitable pharmaceutical agents that

can be used in conjunction wi comﬁgun of the present invention include the HMG-CoA reductase
inhibitors. The- HMG-CoRFBdifstasa inbitsito o nark ehie arsrreramimarass St eBrAptunds that
belong to axlassnebtkngsathatdowaritaad cholestesollavisteibyrin HibitingrhyihoXymethyiglutalyl CoA

(HMG-CoA) redygtase, L IMG oA Eﬁﬂiéﬁt%%&ﬂé,%%s@ﬁﬁawﬁﬂﬂ%ﬂwm?& gholgsigrghhlosynthesis.
The statins lower serum LDL concentrations by upregulat@ﬁ the activity of LDL rece| _to(rss and are
[%lﬁgf}c

responsible for di&arhg EDIRO e BIsBd S YR PEr ESE IR (e SEITeLIEcS fipounds

include rosuvastatisgssepravastailfiidnd isigodivmgsattusitnvastatihhéovastabinpreforvistatie, fluvastatin,
cerivastatin, pitayasiatin..B oS ishpeisiali mARedd MaGrareduciastnibiars kogwi the art. 10

Suitable pharmaceutical agents that can be used in copjunction with compounds of the present

invention ihcludd oy h B STeNETR TR SR AT A B TAR B MBS 4P R AR GO & “Bhverting
enzyme inhibitorstsélong doithewtais ldfathdgssthidopantiadisolewelbibolddlucoge (dvelkydietivell as
lowering blood pregssy &Ry NMBIHRG aRGIAteRHn. CABMETLNE SRENMHSS 1 EXRITHUESQ/HIE: atoms
represented in the compounds of the invention can be either the most cormmonly ocowrring isctope of
such atoms or the more scarce radio-isotope or norradio-active isotope.

15 Synthetic methods for incorporating radio-isotopes mio organic 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:

A. Catalytic Reduction with Tritium Gas - This procedure normally vields high specific
activity products and requires halogenated or unsaturated precursors.

20 B. Reduction with Sodium Borohydride [°H] - This procedure is rather inexpensive and
Tequires precursars containing reéucible functional groups such as aldehydes, ketones, lactones,
esters, and the hike.

C. Reduction with Lithium Aluminum Hydride [E ] - This procedure offers products at
almost theoretical specific activifies. It also requires precursors containing reducible fimcetional

25 groups such as aldelvdes, ketones, lactones, esters, and the like.

D. Tritium Gas Exposure Labeling - This procedure involves exposing precursors
confaining exchangeabie protons to frifium gas in the presence of a suitable catalyst.

E. N-Methylation using Methy! Todide [*H] - This procedure is usually employed to prepare
O-methyl or N-methyl CH) products by treaiing appropriate precursors with high specific activity

30 methyl iodide ("H). This method in general allows for higher specific activity, such as for example,

about 70-90 Ci/mamol.

Synthetic methods for incorporating activity levels of "1 into target molecules include:

A. Sandmeyer and like reactions ~ This procedure transforms an aryi or heteroaryl amine
into a diazonium salt, such as a tetrafluoroborate selt, and subsequently to T labeled compound

35 using Na™’I. A represented procedure was reported by Zhu, D.-G. and co-workers in J. Org. Chen.
2002, 67, 943-948.
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angiotensin converting enzyme inhibitors include captopril, enalapril, alacepril, delapril; ramipril, 15
Isinopril, imidapril, benazepril, ceronapril, cilazapril, enalaprilat, fosinopril, moveltopril, perindopril,
quinapril, spirapril, temocapril, trandolapril, and angiotensin converting enzyme inhibitors known in the
art. Suitable pibiphsBetizal agents that can be used in conjunction with cefiiguneigeftte present
invention include the aﬂgi&g&nsﬂ g_receptfor antlagoni,sts. Angiotensin Il receptor antagopists 20 target
the angiotensin Il recepto su‘btﬁﬁ’ RO ROF BN ST N N ER GISTRAESH hyBehension.
Examples of angithepesifion péeeptor artergteidts Gnitkad® losadtar(eie e/ patasdsidmysalt form), and
angiotensin Il regepiprantageigisssanwiadn the art. Other treatments for one or more of the diseases
cited herein include th%ui%%gn e.or m? e phar ceuticgllglg_e%s kn%vé/n,in the art that belong to the
classes of drugs referréd 107 but not iinmted 25 to, thesfollowing: amyin S&ﬁ%‘f@“ﬁ&a EXafBle,
pramlintide¥, instlfc&edretdgd gaes (o raxarple! T atontmisrs! xeidim heivsulimotiopri-(NN221 1);
dipeptyl peptidaseyinbibiteiediar exanmpleaihbrBRR-128) racibipé eholesigwhasatyltsansigrase
inhibitors (for example, .Ezetimib eflucimit%ie, ang i T und%% ngll ster h;g ion inhibitors
(for example, e)}g%irﬁ%ﬁé}!%%éﬁlémuees?%?ﬁ ﬁ(%lco 1%%{%%2%%&%0 e tlglro %’s%‘é@lr Sssrf%r]ﬁg%qéri]n
inhibitors (for exARFRECRSS BOeS9ga vas [reTier (s Beei-P, tefcetrapisrand et hpaends), microsomal
triglyceride transtefigroteinzdahibitcmsifeasexample, implitapide, and like compounds), cholesterol

modulatorg{for example, NOr 1886,ahd ngl% %or@%glgnds il acitg molgulators é]f%r example,
GT103-279 and,like_corﬁ%oun%s), squalene%yurﬁlthasé)?r? [ tgrgz,mane T1$-HSD1 in i%ﬁ%@ Squalene

synthesis inhibitGFEHERIRGAS eresads Brergethsrviar b brdtebes bmélie sopoas (haiftng
synthesis of squalerenExaniples:bhtlids qusidnersisdtbe sisdinh ivior Sriarludel{SJsamound of

[Bis[2,2-dimethyil-0xQ memla%@sa@é@;@iﬁéﬁ%@9&@%&%%&%@%‘&58%%% mono

- potassium salt (BMS-188494) and squalene Si{intht-:-”sls inhibitors known in the art. -

2006/069242 PEF/FESTES/BAEEE T 4dE & Wit thegres ks RISighcsiE E5siBination can be
used by mixing thedesprctiverdethagiogmponents either all together or independently with a

pharmaceutically acceptablg.icashigpoesipientybinderdilvenhaicnas descriled hergip above, and

administering the mixture or mixtures either orally or non-orally as a pharmaceutical composition.
When a compoUfi SFRTE B s EheRRreHbM e hitmints fereePae 208 i FErafiPshiticanother
active compountittiet ¢hepapelitic agichtkssdnbsdoroolaied a5t segaradieplianmaheltica compositions

given at the same. { el A iffe gggtdﬂm%s the therapeutic agents can be.given as a single
composition. In acc%gﬂglance wolljtﬁsﬁge prens%g‘[n?r_llrg ntic%?%%%grrn %ﬁ%ﬁ%?ﬁ %k(%riﬁfggﬁ?ﬁ %“ﬁt&% present
invention &fd plaffratsetiearayehtdhamba sipare by mikidonréthe Shelctvebtoecoiiponents 10
either all togethesomindengndenity with a pharmaceutically acceptable carrier, excipient, binder,

diluent, etc., as ggqscribed i‘ﬁarejn, andd administering the r ié(ture or mixtures either orally or non-orally
er uses of the disclosed receptors and methods will become apparent to those in the art based

upon, inter alia, a review of this disclosure,
As will be recognized, the steps of the methods of the present invention need not be
25 performed any particular mumber of times or in any particular sequence. Additional obiects,
advantages, and nove! features of this invention will become apparent to those skilled in the art upon
examination of the following examples thereof, which are intended to be illustrative and not intended

to be limuting.
30 EXAMPLES
The following Examples are provided for illustrative purposes and not as 2 means of
limitation. One of ordinary skill in the art would be able to design equivalent assays and methods

based on the disclosure herein, all of which form part of the present invention.

35  Example 1
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as a pharmaceutical composition. When a compound or a mixture of compounds of the present
invention are administered as a combination therapy with another active compound the therapeutic
agents can be formulated as separate pharmaceutical compositions given at the same time or at 15
different time® Coftddidtapeutic agents can be given as single separate B6lipskitioHss92 abeled
Compounds and Assay Methods Another object of the present invention relates to radio-labeled
compounds of PONTENE HEBERS YPRite related thereto that are useful not only in radio-imaging but
also in assays, both in Rettent 20&ivahifynvialidforido eatizineg wittl desintiadingRUBRENw issuesamples,

including human.ang:{ar isleatifying:the R LiRR A eceRias figanss by inbibition binding.qf adagig-abeled

compound. It is a further. object of thjs invention to include novel RUP25 assays of which comprise
o vacio 1 B B e TR PTG ST L BT RO P St SSBoumcls o
Formula (I&) andaafiiaSheabryéneraoardiiDishehs AR BUE A6 fednor Rarfale Kralb (1894An
"hisotopift:)ally" orha@ﬂm.@emo%@gmﬁ,@@m@@;}@a@it;@@ &@‘@Mﬂe@lggmmgmo@%gosed
erein, ut fort fqp that. one.or more atoms are replaced or titute \ ving an
atomic mass or ‘r’%%%sf“ﬁaﬁ ié:F Ha?ﬁlg?)emﬁfl 1r%t)uriﬁ cea%%g}srllénfﬁgg%%iynggﬁéél ﬁﬁﬁ@gegﬁ%g’l%%a%]l?/% und in nature
(i.e., naturally oddistfiig ieSaissevaldis nooam haeran b éirduip sredd diiscopapstriisiordae present
invention includenfutasen3Quantdinitedie d(als sitien:asl Josdoutarium),SHitalse writen as T for
tritium), 110, 13C, 14C, 13N 15N 150170 180,SE 355 36C1 82Br. 75Br 76Br. 77Br 241 1251
and 1311 The (RO el K00 SRSOI SRR Taenieh e e St
the specific applitatrsrrordsaf haaesabeTaeofstiddoret dfermsledner i vrrbrRedpe PrEssEng and
competition assayﬁlqm@pmadﬁmg&&aﬁﬂgpmad&ﬁkﬂf@%s 82 Baveldbhia3d h3porenimdthgendrally be
most useful. Forradie. 3 IMaging.aprycatio 9%%?3%%%%% 123y ek A3 4L AR, L8Py Or 77Br

‘will generally be most useful. -60 WO 2006/069242 PCT/1152005/046599 It is understood that a
"radio-labeled " 6P fabefdd EGHD aHer i HESHRE SOndes T TRE sk deif v aoti it res s g orated
at least on& radimmﬁﬁdeiambs@mgﬂmb@mm‘nhs theradh ontcliddisedelectal @aﬂmm @mup consisting
of 3H,14C,2'1 35 and4Bl .Ceriafiseionicaliylabsisd compounts ofMeRrasent inyeniion are useful

in compound 5 and/or. substrate tissue distribution assays. In some embodiments the radionuclide 'H
and/or 14C isotBpE¥sRe TS T i e S R P E T Bt S - e RS e t6F%s such as
deuterium (i.e., RdemaciaffdrercortditPtherapéutic advantages resulting from greater metabolic

stability (e.g., increaseghin\ive halflife arreduceddosage seguiranenis)Aadhencesanhe.preferred

in some cjrcumstances.. Isotopically lapeled compounds of the present invention can generally be
orepared ) 10 RGP AR NS B R A e B B LFH g
Examples infra, Wit sobstitiatieies arcisotopioati nelsbiberrietagahtofdera mdioiotopizilyiadelédireagent.
Other synthetic qagHieds thakajeotsefidiacediacissrd nftaMoraeve bk shomdbaRdgEsigod that all

of the atoms be tested, as well as other factors including, but not Hmited to, plasma free fatty acids and

trigiveerides.
25 In Vive Assay for Anti-Hyperglveemic Activity of Compounds of the Invention
Genetically altered obese diabetic mice (db/db) {male, 7-9 weeks old) are housed (7-9

mice/cage) under standard Jaboratory conditions at 22°C and 50% relative humidity, and maintained
on a diet of Purina rodent chow and water ad [ibitum. Prior to freatment, blood is collected from the
tail vein of each animal and blood glucose concentrations are determined using One Touch Basic

30 Glucose Monittor System (Lifescan). Mice that have plasma glucose levels between 250 to 500 mg/dl
are used. Bach freatment group consists of seven mice that are distributed so that the mean glucose
levels are equivalent in each group at the start of the study. &b/db mice are dosed by micro-osmotic
pumps, nserted using isoflurane anesthesia, to provide compounds of the invention, saline, or an
irrelevant compound to the mice subcutaneously (s.c.). Blood is sampled from the tail vein at

35 intervals thereafter and analyzed for blood glucose concentrations. Significant differences between

groups {comparing compounds of the invention to saline-treated) are evaluated using Student t-test.



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-active isotope. 15 Synthetic methods for
incorporating radio-isotopes into organic compounds are applicable to compounds of the invention
and are well BidHWASPOIRE art. These synthetic methods, for example, incEPOESAMT/attRY levels of
tritium into targe}‘tzmol cyles, and are as follows: A. Catalytic Reduction with Tritium Gas - This
procedure normafly¥A&ids high specific activity products and requires halogenated or unsaturated
precursors. 20 BIREAVCHIR QL IBedia M BBiohydride [3H] - This procedure is rather inexpensive and
requires precursors Containigiedasibiafunstionaliaraups suehas.aldehydes.ketrnesJasianes,
esters, and the Iélée. Co %{eedgdgtiggegvith ithium Alu i%ubm.HXﬁiride.J%g ]T-,hThis procedure.(z&ers

Q H L AlNerosCiSrOsis Atk € ITISTHIN Test . £ TGS ar a.lsoasmta < .
products at almostwt‘heorepﬂcafpspectl?lc ac?lwﬁes. faro requires precursors containing reducible

functional 25 grogfR Suir s alehfiasse Réushes Mattddsokchers( 2800 the irérefremeieivGas
Exposure Labelingedhiz prcioaskirer invohes iexpasitg Riesurs aisraahiaining:axghangeable protons to
tritium gas in the presepce of a suitable catalyst. E. N-Methylation using Methyl lodide ['ll]. -. This
procedure is usuall er‘ﬁﬁ%%@?%éﬁ%ﬁ%r%mg%n%t uf/ef%r’ ﬁrlﬁ%/etﬁﬁiﬁe?ﬁt} eprr%%ﬁf:% ﬂ%eogi%oéléé%opnﬁopriate
precursors with Fﬁéi%@ﬁ’&?f?%‘é%ﬁ?ﬂﬁﬁ%ﬁ%t@ﬁﬁ%@e@w@W@%?ﬁ@&ﬁw&é?ﬁem%\ﬁ@%r higher
specific activity, isafthaasafesiexampiesvabooihR0.Ciimehisy Riied crmethodsHeninenraasating
activity levg)s of heat/uiplaiaelmolesy Re e s AR NdmeXeLANke Legelons gy cedure
transforms an aryl or heteroaryl amine_ into a diazonium salt, such as a tetraﬁsuoro orate salt, and
subsequently to 23S PILERBYEBIfDRHEC S st (G RERO T fe SiEdbnm 4 isesa brE FraSi¥Bbrted by
Zhu, D.-G. and dowearkersimdundrgf Ehermoti200 215719433948 = v6ilawi:20 06060242
PCT/US2005/046599 B. Ortho 121lodination of phenols -This procedure allows for the incorporation of
- 1251 at the orthg position of a phenol as reported by Collier, T. L. and co-workers in J. Labeled
Compel RadiophPP'4999, 42, S264-S266. C. Aryl and heteroary! bromide exchange with 151 - This
method is generdilliadWolstip! Bqirdtess. The first step is the conversion of the aryl or heteroaryl

bromide to the corresp@qlqi'@gg@ip@g@mggemt%g@@p@c%mgg{]%g@g@ @gﬁ%ﬁ@ﬁbﬁ&d reaction [i.e.
rexaalkylitin e (LA LS5 APPSOt UGB H A PGB By UAE A0, anl
co-workers in J.ipagrsksen@otiip theReittiopisaneiod0ThesgnSIRUIS S 8r vt g hutiod apiedeR TIP 25
compound of Formda (Rysan he-dised in ascressing.agsavdeoide Mifiaraluate.camprynds. In
general tess, hewbMngsized;or sniliad comPound {888 mammalian orthologs, and

recombinant mutants thereof.

CHO celis stably transfected with an expression vector encoding KRUP25 and cultured

under condition permissive for cell surface expression of the encoded hRUP2S receptor were
harvested from flasks viz non-enzymatic means. The cells were washed in PBS and resuspended
25 in the manufacturer’s Assay Buffer. Live cells were counted using a hemacytometer and Trypan
blue exclusion, and the cell concentration was adjusted to 2x10° cells/ml. cAMP standards and
Detection Buffer (comprising 2 pCi of tracer [***I}-cAMP (100 pl) to 11 ml Detection Buffer)
were prepared and maintained in accordance with the manufacturer’s instructions. Candidate
compounds identified as per above (if frozen, thawed at room temperature) were added to their
30 respective wells (preferably wells of a 96-well plate) at increasing concentrations (3pl/well;
12uM fmnal assay concentration). To these wells, 100,000 cells i 50ul of Assay Buffer were
added and the mixture was then incubated for 3¢ minutes at room temperature, with gentle
shaking. Following the incubation, 100p1 of Detection Buffer was added fo each well, followed
by incubation for 2-24 hours. Plates were connted in a Wallac MicroBeta™ plate reader using
35 “Prot. #31” {as per manufacturer instructions).
Certain compounds of the invention have an ECy, in the cAMP Whole Cell method of about
25 uM or less.
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compound) can be evaluated for its ability to reduce binding of the "radio-labeled compound of
Formula (la)" to the RUP25 receptor. Accordingly, the ability of a test compound to compete with the
"radio-labeled compound of Formula (Ia)" for the binding to the RUP25 receptor directly 15 correlates
to its binding¥ffidttp/0ptélabeled compounds of the present invention bind €3 #RYREBYeceptor. In
one embodiment the labeled compound has an IC50 less than about 500 pM, in another embodiment
the labeled compound has an IC5p less than about 100 pM, in yet another embodiment the labeled
compound has @#x1@5B 4eds titamBidozitEG givifsin yet another embodiment the labeled compound has
20 an IC3less thagnahorthde.angdin still yet another embodiment the labeled inhibitor has an 1C50

less than about 0.1 M. Other uses of the disclosed receptars a ods will become apparent to
those in the art based lﬁ%%%arfﬁ?gfegﬁrﬁggr%v@g%esgf ﬂsﬁs%fwﬁ%ﬁzﬁi %Ses%’@baﬂf%‘;ﬁ% steps of
the method$ of thiecpresetir imreritorerise ( netiey) 25 paiorhedsmnybpletiCMamhURDES 30fimEs or in
any particular 5%@@&?1%&&!%{ pbieets, \@Qﬁé@%@&%&;ﬁﬁ%@Qﬂ@Héﬁ%Fﬁé@Hﬂ'?eé{‘éé%{iﬁ%hé’V ll .
become apparent to those skilled in the art upon_examination of the foIIowmgl examples thereof, which
are intended to BEYROSASRE LG RBRTRE YA B HiiG T SoeE L AMPLE S REHIHRRRNG Examples
are provided for dlitistrati/es gEPPses AndNGt avd paeati afnhimitdticnip@henofloreinanydskitiin the art

would be able totlesign.eouivaionsaseau apdamethods aaag%qf@%a@ﬁgﬁ@ﬁﬂgﬁca%@ﬁaﬂ&f which
form part of the present invention. 35 Example 1 -62 WO 2006/069242 PCT/US2005/046599

RODENT BIABETES MOD BT &R0 G SaetEBit seo Gt Rt aecheuuiare anifrepe iy @Rt insulin
resistance have #iéei wevel dpedrGenaticonrodeisisachdastdbiuiniantholy otr [Bad BizdlbettEa(b982)
31:1-6] in mice apd fa/fainuckeratishaveheendavelonsd fonungerstanding ipgrpathaphysiology of
disease and for testing 5 candidate therapeutic compounds [Diabetes (1983) 32:830-838; Annu Rep
-Sankyo Res Lab (1994) 46:1-57]. The homozygous animals, C57 BL/KsJdb/db mice developed by
Jackson Laboratdsyrereas Biseseidyperglycemic, hyperinsulinemic and insulin resistant [J Clin Invest
(1990) 85:962-96#)-rmihereas heterozygotes are lean and normoglycemic. In the db/db model, mice
progressively de insulinopenia wit a feature co ly obseryed intg 3 es of human
type 2 diabetes v(\\“‘/%?r% iﬁjs%ﬁ%fp e%%%%i&%%%ﬁ%%ﬁ%‘%éﬁtro ?e(?.\}g?ﬁecﬁé%#?n% agﬁr/g}é%é%rhgles that of
human type 2 diabetes, the compounds of th¥ prekusriryémidrbediendsremforadiitesinetiding, but
not limited to, lowrHRgnOfRismargiucose aneitrgiyeesides. Zucker (fa/fa) rats are severely obese,
hyperinsulinemic, and insulin resistant {CO%WEBJ@P%E§ £1982) 31:1; E Shafrir in Diabetes Mellitus,
H Rifkin and D ’ ’

20
Membrane Wash Buffer: 20 mM HEPES
01 mMEDTA, pH 74
Protease Inhibitor Cocktail: P~8340, (Sigma, St. Louis, MO)
Procedure:
25 o Aspirate cell culture media off the 15 cm? plates, rinse with 5 mi cold PBS and aspirate.

o Add 5 mi Membrane Scraps Buffer and scrape cells. Transfer scrape into 50 mL centrifuge
tube. Add 50 gL Protease Inhibitor Coclkdail.
o Spin at 20,000 rpm for 17 minutes at 4°C.
o Aspirate off the supernatant and resuspend pellet in 30 mL Membrace Wash Buffer. Add 50
30 pL Protease Inhibitor Cocktail.
o Spin at 20,000 rpm for 17 mimues at 4°C.
o Aspirate the supemnatant off the membrane pellet. The pellet may be frozen at -80°C for later

use or it can be vsed hmmediately.

35 Assay
Materials:
Guanosine 5’ -diphosphate sodium selt (GDP, Sigma-Aldrich Catalog #87127)
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Porte, Jr, Eds [Elsevier Science Publishing Co, New York, ed. 4, (1990), pp. 299-340]), and the fa/fa
15 mutation may be the rat equivalent of the murine db mutation [Friedman et at, Cell (1992) 69:217-
220; Truett et al, Proc Natl Acad Sci USA (1991) 88:7806]. Tubby (tub/tub) mice are characterized by
obesity, mod@&ai®48btittTesistance and hyperinsulinemia without significR$TINEAGIYEMIa [Coleman

et al, Heredity (1990) 81.: ,2§4,15 BSP resent invention encom the use of compaounds of the
invention for redgglaﬁlﬁs%eeé“ 0 |Sr-{su |§1Pe%|_%§%c%earﬁﬁ§nﬁg?ﬁf§§§r?ﬁ§1n aﬁ’fio‘?’g K %l%sﬁlgﬁ?‘:eesrodent
diabetes models, inFatpRars! Math typeo2itabtes or other preferred metabolic-related disorders or

disorders of lipidometalselispricesenbed:peeviosishy pr in models based on other mammals. Plasma
glucose and inSLﬂin{ilﬁv%h%f\évrill ge as %glldras other factors including, but not limited to, plasma
free fatty acids and tl’lé ycerides. n Vi ssay for Anti-Hyperglycemic Activity of Compounds of
the Inventioh Genetically altered $yekENafdbetic puce (db/db) (male, 7-9 weeks old) are housed (7-9
mice/cage) under standard lahonratamnigunditions at 22C and 50% relative humidity, and maintained on
a diet of Purinar ow and water.ad. libitum. Prior to treatmenpt. blood is collected from the tail
vein of each aninggggﬁlg%loogug%ﬁn ?éuégf%r %uéﬁgﬁ%n% &re %Z)%F?n%lﬁ ’ngag}a sr’gel‘!) ﬁ%rﬁgﬁa%asic 30
Glucose Monitor System (Lifescan). Mice that have plasma glucose levels between 250 to 500 mg/dI
are used. Each tpagbament group consists of seven mice that are distributed so that the mean glucose
levels are Wuivalenég&eaach ‘%Eougmaﬂ}{):g v%ﬁ)rt of the study. db/db mice are dosed by micro-osmotic

[ thesi

. 5 LITH . . . .
pumps, inserted using i<otfurane anes a,’to provide compounds of the invention, saline, or an

irrelevant compoun@ieliiemigées shibutartousiymipoerisBfoed B Hhnpleddmsmithdtstiickein at 35
intervals thereafter apdranalyzed fonblaod glucese.conganisations. Significant differences between

groups (comparing compgunds of the invention to saline-treated) are evaluated using Student t-test. -

63 WO 2006/069242 BATRISZ00 8167656 8" Examipié MOV s PHERSSEDE ResSTE MOTEL

Adiponectin-deficienfmtiigegitin €rateish flardagle KYking out the adiponectin gene have been shown to
be predisppsed to atherosclerosis and to be insulin resistant. The mice are also a suitable 5 model for

ischemic heart disease%[}ll\ﬂﬂ%tsuda, M et al. J Biol Chem (2002) July, and references cited therein, the
disclosures of whictPar& TEHBP R A HET S Resy Faterdrreahisr tlelis et cammaBre@irkhBckout mice
are housed (7-9 mice/crgey bividen standard laboratory conditions at 22C and 50% relative humidity.
The mice are dosed by micro-osmotic pumps, inserted using isoflurane anesthesia, to provide
compounds of the ifveRilss, tesadind] errensurde| &8 REBAHpEuRBR butbried MnibeinhddiEre diely (s.c.).
Neointimal thickening argdsehemiegas disaase are determined for different groups of mice
sacrificed at different time intervals. Significant differences between groups (comparing compounds of
the inventiéh to salive-Feated) sraravkratédedyimyiStiantiivesting a POLYTRON PT3100 (probe

PT-DA 3007/2 at setting of 7000 rpm). Determine the membrane protein concentration by
Bradford assay. Dilute membrane to a protein concentrations of 0.40 mg/mt in Binding

Buffer. (Note: the final assay conceniration is 20 pg/well).
o Add 25 uL compounds in GDP buifer per well to Scintiplate.
25 o Add30 pl. of membranes per well to Scintiplate.
o Pre-incubate for 5-10 minutes at room temperature.

o Add 23 pL of diluted [*°S]GTPS. Incubate on shaker (Lab-Line model #1314, shake at
setting of 4} for 60 minutes at room temperature.

o Assay 18 stopped by spinming plates sealed with plate covers at 2500 rpm for 20 minutes at
30 22°C

o Read on TopCount NXT scintiflation counter - 353 protocol.

Certain compounds of the inveniion have an ECs, in the functional in vifro GTPAS binding

assay within the range of about 10-100 pM. More advantageous compounds of the invention have an
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Example 3 15 In Vitro Biological Activity A modified Flash Platerm Adenylyl Cyclase kit (New England
Nuclear; Cat. No. SMP004A) was utilized for direct identification of candidate compounds as agonists
to hRUP25 in accordance with the following protocol. The term hRUP25 includes the human
sequences Blhtriv@E4Bank Accession No. NM 177551 for the nucleotide andBenBank Accession
No. NP 20 808219 for the polypeptide, and naturally-occurring allelic variants, mammalian orthologs,

and recombinaftmitiriis thiepesy, @%%ﬁ@%%n&é%@%tﬁ%@%ﬁ%@%ﬁ%@@éh@ﬁcod|ng
bRUP25 and culivred, wnrder sandilior permissivdoreell surface expression of the encoded bRUP25
receptor were harvested from flasks via non-enzymatic means. The cells were washed in PBS and
resuspended 25 in the manufacturer's Assay Buffer. Live cells were counted using a hemacytometer
and Trypan blu&&@fsion, and the cell concentration was adjusted to 2x106 cells/ml. cAMP
standards and DeteetionnBUlfietdicomprising 2 Ci of tracer ["51]-CAMP (100 Al) to 11 nil Detection

Buffer) were prepared gdaipiaioed i aseauance wi e menulaeliecs psiugions, fanddate

compounds identified as per above (if frozen, thawed at room temperaturey were a eir 30

respective wells¥PrEEFARIPHRHE P @@%@H"B@P@j PPIFRTOLEIR RS FREHIPAtIGHESITER 1S 12M final
assay concentratiorysfoethiasbewalisty 200000 welis in bEktaiyiksay Biiites wetestadaeirand the mixture

was then incu baéﬁ}%@%&%@i&ﬂt&f? Bbfoam Aempeial e ith gente.sRaking £aligwing,

i
incubation, 1000 of Detection Buffer was added to each well, followed by incubation for Z2-24 hours.

Plates werd coufifSa it FWaHs Rﬁ@Mﬁ?ﬂﬁ%ﬁf@%é@éwa%“P%“tm%i*'ef%@iﬂgr 4nufacturer
instructions). Certinotompoundssef the invse nfherahiasé emidkC B0 iih:theiedWiWhotedgieibmethod of

about 25 gM orimﬁ%b\g\&%@gj&@@%@@gﬂu82005/046599 Example 4: In vitro Biological
Activity 35S-GTPryS bijndijng, assay: Memhrane d from Chinese Hamster Ovary (CHO)-K1
‘cells stably expressingk{ é@g%gsig reEept @1(?? o \%gtg lﬁ%ﬁrﬁ ERS tﬁgartgfaﬁﬁféc&?ﬁ YQssay buffer
(100 mtM HEPES¢lta0qimivh (SBEIEHY 40 fninas§aips @mgmb)mﬁswm leie Soitistripnokated and
pre-incubated withntast GRMRRURES EHUathn @mmumm@mw@wpa £inaliGdP] was 10

PM) for -- 10 mlgutes lbz@re 6}(}dltl§ ?f 3? [gg % %30 %Rr%l o avoi §tentlal compound
precipitation, all cgrﬁ%o ]sufl?/ernéfe Sl pr %)r (%} 0G%" o uaﬁtlﬁgﬁp K if uf‘é{a—pw%hrgaggsay buffer
resulting in a fin&feEHEhiFaEdFERT- 1@%@@@“8@%@@%@% Bindiner diges! Avaviedocpreteied for one
hour before centiituging the: ates, -atidQRe. rpm-iaE 45 mwgﬁo&tvm@mﬁ@ mReratke-and-auhagequent
counting in a TORCEUNL3EiNIAN. ORI Ne: INSaH/5aieSsion ANAlVER. ke blodiag, ghrves was
performed |n GraphPad Pri

treated with the compounri (3.0 mgkeg™). Control animals are fed a standard chow for a period of 50

days. Blood samples are collected at baseline (2 days after the reception of the animals), and 50 days

after the initiation of the diet. Blood lipids ave analyzed. The animals are sacrificed and necropsied,

Aliernatively, the foregoing analysis comprises a plurality of groups each freated with a
different dose of the compound. Preferred said doses are selected from the group consisting of: 0.1
25 mgke’,03mgke’, 1.0mgke?, 3.0 mg ke, 10 mg kg™, 30 mg ke and 100 mg ke
Alternatively, the foregoing analysis is carried out at a plurality of timepoints. Preferred szid

tirnepoints are selected from the group consisting of 10 weeks, 20 weeks, 30 weeks, 40 weels, and 50

weeks.

30 HDI1-Cholegterol
Blood is collected in trisodium citrate (3.8%, 1:10). Plasma is obtained afier centrifugation
(1200 g 15 min) and immediately processed. Total cholesterol, HDL-cholestercl, and LDL-

cholesterol are measured using the automatic analyzer Kodak Ektachem DT System (Bastman Kodak
Company, Rochester, NY, USA). Samples with value parameters above the range are diluted with

35 the solution supplied by the manufactirer 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-cholestero! ratio between groups.
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Membrane Preparation 15 Materials: CHO-K1 cell culture medium: F-12 Kaighn's Modified Cell Culture
Medium with 10% FBS, 2 mM L-Glutamine, 1 mM Sodium Pyruvate and 400 sg/mi, G418 Membrane
Scrape Buffer: 20 mM HEPES 10 mM EDTA, pH 7.4 20 Membrane Wash Buffer: 20 mM HEPES
0.1mMMEDTAY#7:8/#f3t2ase Inhibitor Cocktail: P-8340, (Sigma, St. Loui®WOs2Pagéeshre: 25 o
Aspirate cell culture media off the 15 em2 Plates, rinse with 5 mL cold PBS and aspirate. 0 Add 5 nil,

Membrane Scrape Buffar ZHIPSCrAPs L8R ShEHIeERr Sp Bres so T rtedftHiate b 8P ®0 gL
Protease InhibitefGoskesitnofSirrap OO0 GlrprasioritFimiribe satpb@ddh Aspitatefotithioisipernatant
and resuspend pellet in 30 mL Membrane Wash Buffer. Add 50 30 L Protease Inhibitor Cocktail. o
Spin at 20,000 AR for }7 minutes at 4C. o Aspirate the supernatant off the membrane pellet. The
pellet may be frozen at-8ue for later use or it can be used immediately. 35 Assay Materials:
Guanosine B'-diphospHﬁt@%m%mﬁqmgmrw%wm@mmﬁl%mma/o69242
PCT/US2005/046592 sGde) m&'mlmmw&m&wwmﬁmaﬁk% RryS,
Amersham Biosgjences. Ca (l)g #5J1320, -1000G/mmol) 96.well Scintiplates (Perkin-Ejmer
#1450-501) Bingﬂ%ﬁg“’éaﬁ?eaﬁ%a %‘Wﬁ?ﬁ% f%ﬁg‘)’gﬁ%ﬁ i’ti‘g_mml%f"i{r“a’éi‘pi Pﬁ)ﬁk%"ﬁ%‘g&?ﬁ S Bliffer.
binding buffer plERdSHRfadgatgriibnvirie torapaardratirdaabbiond rissdruPiuceadiisid (total
assay volume = Qg analbr2bephiG DR hufiet wth ornitheuhsompetndsfinglEBRA e so use 40
bM stock) 0 - sembangin Qinding.Lulier AT I AR pIRERIZ TR Lpidng buffer.
This is made by addin St%l 35S)GTPYS stock into [OrnL

mvolved with atherosclerotic lesions [Gerrity RG et al, Diabetes (2001) 50:1654-65; Cornhill JF et

al, Arteriosclerosis, Thrombosis, and Vaseular Biology (1985) 5:415-26; which disclosures are

hereby incorporated by reference in their entirety]. Comparison is made between groups of the

percemiage of aortic surface involved with atherosclerotic lesions.

15 Reduction of the percentage of aortic surface mvolved with atherosclerotic lesions on

administration of the compound is taken as indicative of the compound having the aforesaid utility.

Example 6
Receptor Binding Assay

20 In addition to the methods described herein, another means for evaluating a test compound is
by deternining binding affinities to the RUP2S5 receptor. This type of assay generally requires a
radiolabelied ligand to the RUP2S receptor. Absent the use of known ligands for the RUP25 receptor
and radiolabels thereof, compounds of Formula (Ea) can be labelied with 2 radioisotope and used in
an assay for evaluating the affinity of a test compound to the RUP25 receptor.

25 A radiolabelled RUP25 compound of Formula (Ia) 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 “radiolabelied compound of
Formula (Ea)” to the RUP2S receptor. Accordingly, the ability to compete with the “radio-labelled
compound of Formuia (Ia)” or Radiolabelled RUP25 Ligand for the binding to the RUP2S receptor

30 directly correlates to its binding affinity of the test commpound to the RUP2S receptor.

ASSAY PROTOCOL FOR DETERMINING RECEPTOR BINDING FOR RUP25:
A RUPZS RECEPTOR PREPARATION
293 cells (humen kidney, ATCC), transiently transfected with 10 ug hurnan RUP2S5 receptor
35 and 60 plL. Lipofectamine (per 15-cm dish), are grown m the dish for 24 hours (75% confluency) with
a media change and removed with 10 ml/dish of Hepes-ED'TA buffer ( 20mM Hepes + 10 mM
EDTA, pH 7.4). The cells are centrifiged in a Beckman Coulter centrifuge for 20 minutes, 17,000
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binding buffer (This buffer has no GDP) 15 o Thaw compound plates to be screened (daughter plates
with 5 L compound @ 2mM in 100% DMSO) o Dilute the 2 mM compounds 1:50 with 245 4 GDP
buffer to 40 pM in 2% DMSO. Thaw frozen membrane pellet on ice 20 o Homogenize membranes
briefly until irr&a3HersR32using a POLYTRON PT3 100 (probe PT-DA 3087Y281088M#acenHf 7000 rpm).
Determine the membrane protein_concentration b%: Bradford assié. Dilute membrane tg a protein

concentrations P8 48 g AT BIRERSY BT PR Rt AT Jsehy dSIBentraidh T8 2t §ilvell). o
Add 25 L compditas im:@RRipdffahpefvwel DorScintpigteze2 616 sadd Garifugédn dfidbremesgahavell to

Scintiplate. o Pregiecuhateionhs1a-miguies abfeqmiiemparaiiss, adddded.Qhdilued35SIGTPYS.
Incubate on shaker Lab-Linteh mogdel .#1?140 shake at %etti{bgngf 4).for 60 minﬁteé%)a%ﬁlq{m temperature.
SBIRTIRG PiaeS SSE R SRAECoVerL St 50 107 20 Mincies

0 Assay is stopped By spinning prates sea &'Covers a $at 3022 C
0 Read on TopCevinisdkT18einkl tiohrtbuAtedd=g5BipmstnsheCurtaincsohipoumpndhereitvention
have an EC50 inthe-fackignatdnoalse-SAR vid binding.assay withinthe 1angerokakeut 40:280 M.
More advantageqQus co unds of the inyention have an. -66 WO 2006/06 PCT/US2005/046599
EC50 valie n 1R LA o R Ao SRR R oE0 B e bk AL B SAh AR have
an EC50 value i###is assay of less than about 1 M. Example 5 5 In Vivo Animal Model One utility of
the compound of the pgesentiaventigiasaymedical agent in the prophylaxis and treatment of a high
total cholesterol/HDL-cholesterol ratio. and conditions relating thereto.is. demagnstra the activity
of the com%}ound in Iov%lrﬂitr?gﬁﬁui% ratio tgﬁ&% cegﬁgt%};cﬁﬁtggggﬁb %%(%Jeg%eer%l i %1 e?v%?%%xé
{DL-cholesterol 28R pioteetdirs otmiiferdiel &8<idlinBrMiMar piy 1oMdet: PRISSPESR as an
animal model becaidse theyweafledihoreanmpbysiel o éspecially dijgidornetabolistusmpbertlosely than

_most other anima) magels:; AR HLstkajMe 10.vIvo Rig madelnet, tended to he imiing ispresented
here. Yorkshire albino pl#fsé (bOdé weight 2&5 t4k liare fed a saturated faté%éamd rich and cholesterol

rich (SFA-CHO) it Repehitae’ kG plg it St 888 of st sthndard chow
supplemerited withi2bbdholRStardlignd RRdie Eatad loni{Royoteisditabgrburppean: fotddalof Clinical

Investigation (2%%350 %%ﬁ&n%%goglﬁgme@o? %E@Hﬁfgi Q&Qﬁ@%@éﬁgo%ﬁ a Microplate Devices
GF/C Unifilter filtration plate with a Brandell 96-well plate harvestor followed by washing with cold
50 mM Tris HCl, pH 7.4 containing 0.9% NaCI.. Then, the bottom of the fltration plate are sealed,
50 L of Optiphase Supermix is added to each well, the top of the plates are sealed, and plates are

20 counted in a Trilux MicroBeta scintillation counter. For compound competition studies, instead of
adding 100 uL of assay buffer, 100 pL of appropriately dituted test compound is added to appropriate
wells followed by addition of 50 pL of Radiolabelled RUP25 Ligand.

. CALCULATIONS
The test compounds are initially assayed at | and 0.1 pM and then at 2 range of

25 concentrations chosen such that the middie doss would cause about 50% inhibition of a Radio-
RUP25 Ligand bindmg (L.e., ICsy). Specific binding in the absence of test compound (Bg) is the
difference of total bmding (B1) minus non-specific binding (NSB) and similarly specific binding (in
the presence of test compound) (B) is the difference of displacement binding (Bp) minus non-specific
binding (NSB). ICs, is determined from an inhibition response curve, logit-log plot of % B/Bo vs

30 concentration of test compound.

K, is caleulated by the Cheng and Prustoff transformation:
Ky =1Cso/(1 + LYKy

Where [L] is the conceniration of a Radio-RUP25 Ligand used in the agsay and K, is the
dissociation constant of 2 Radio-RUP25 Ligand deterrnined independently under the same binding

35 conditions.

b. ALTERNATIVE BINDING ASSAY PROCEDURE
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reference in its entirety]. Saturated to unsaturated fatty acid ratio is modified from 0.6 in normal pig
chow to 1.12 in the SFA-CHO diet. Animals are divided into two groups, one group (n = 8) fed with the
SFA-CHO diet and treated with placebo and one group (n = 8) fed with the SFA-CHO diet and 20
treated with th& eetfpeiastl (3.0 mg kg'). Control animals are fed a standaRi-@HaRefS0asHriod of 50
days. Blood samples are_collected at baseline (2 days after the reception of the animals), and 50 days

after the initiation of the IS BIbBATIBLEFATEND 88§ he animals are sacrificed and necropsied.
Alternatively, the foregcigidnalissisiipmprses pticalitycaftgreups:ed chntegatednivithe dordifferent dose
of thke cirrépounsm%g%gﬁm:@gss@si19%%%@n%g@l@@w%ﬁmﬁhmo&%re&iﬂ ﬁ@ﬁ%@ﬁ%%@ﬁ%&gt 0.3
mg kg', 1.0 mg kg',. 3. ) : m ' ' rnati , going
analysis is carrié% %ﬂ?&%&gcp gﬁ%ﬁ%ﬁ%ﬁ gﬁ&?ﬁ@ @é?@#’éﬁo%g bg %?%%&li@%‘?}é%sé?eéégd §Om the
group consisting’ Bt 048 aks | AF wmewies, (S0edekS | 4 Dawetksh o B2 weeksr G4 BILITRB B sterol
B|O())d iSdCOHGCt%jiﬂldﬂgﬁgi%ﬁilﬂ@ied%}%%féiﬂ&af&dmh.%llq@QIMfﬁﬁ@rogﬁﬂtmr; | giq)ay\ml €200 g 15
min) and immed] ssed. Total.cholest HDL-cholesterql, and,LDL- cholesterol are
ensured weing e B e b O o moany
Rochester, NY, ¥ > Safisfsisgsoiirfasgé harifretets ab sveutpdramyecardyailedl wimstihe solution
supplied by the manidfasiueanciban-cansmnalyzes.obb e ial ehalesterlidii mehslesternlaatio is
determined, Comparison.is made of the level of HDL-cho twe p mparison is
e of 128 ot B T B G B S bt 2o
PCT/US20051048B85 R VaTSi-dP e AsrEtet bt srteabEmBridiag tpde-contrifuged at 39 000

cholesterol/H D!.%I:@@Iesmmhta_;timadmigﬁmwm z@@ﬂp@nﬁéﬂﬁp@uﬂdﬁfmﬁﬁd@diﬁmt\/e of the
compound having the aforesaid willity, Atherasclerosis p Thetheragic.and.abdominal agrtgs are

removed intact, opened longitudinally along the ventral surface, and fixed in neutral-buffered formalin
after excision of S PRESHoMCtARISFAERESH 16 #H6rR2%hd abdominal aorta for histological

examinatiaf and lipid composition and synthesis studies. After fixation, the whole aortas are stained

with Sudan 1V apd pinnge-aitlal and digital images areaiainsd il aty-aamera sepageed t a

computerized image analysis system (Image 10 Pro Plus; Media Cybernetics, Silver S%rin , MD) to

determine the p&PEBHEY, LIPS IIRES R SRS R 2SR At leSiom et et al,
Diabetes (2001)050% 654651 €6 hnéhiein abroiteH st 2resisSesT buapohasishantnasstarBiology
(1985) 5:415-26,uhich dlaglosyies Al RepmaRIcd R lelaense DG MM g
Comparison is ma etween groups of the percentage of aortic surface involved with atherosclerotic
lesions. 13ReduEi BY tHépdreertdle Gifbortiecsirave invsnrea Soivariet sderpisticiesi8ndlon
administration of:tba-eerHpaG-s takemBsiindicalivesef e Tompowndlaasigdeafaresaid utility.

defermined in the presence of 250 uM unlabeled nicotinic acid. After mixing at 3-4 hours at room
temperature, reactions were filtered through Packard Unifilier GE/C plates vsing a Packard Harvester,
and washed with 8 X 200 uL. ice-cold binding buffer. Plates were dried overnight and their backs

25 seated usmg PerkinEhmer tape designed for GF/C plates. 40 pl PerkinFlmer Microscint-20
scintiliation fluid was added to each weli, the tops sealed, and plates analyzed in a Packard TopCount

scintillation counter.

Caleulations were preformed as in C above,

30
Certain compounds of the invention have an ECs, in the *H-nicotinic acid binding
competition assay within the range of about 10 to about 100 uM. More advantageous compounds of
the invention have an ECs, value in this assay within the range of about 1 to about 10 pM. Still more
advantages compounds have an ECs, value in this assay of less than about T ulM.
33

Example 7: Flushimg via Laser Doppler
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Example 6 Receptor Binding Assay 20 In addition to the methods described herein, another means for
evaluating a test compound is by determining binding affinities to the RUP25 receptor. This type of
assay generally requires a radiolabelled ligand to the RUP25 receptor. Absent the use of known
ligands for th& REEASYFeeeptor and radiolabels thereof, compounds of FATAEENEEI%e labelled

with a radioisotope a din a or evaluating the affinity of a test compound to the RUP25
receptor. 25 A radlolag)é?lc@ “F?U&%Z% 55%0%8 (o?%ﬁf?ﬁﬁ’ﬁsﬁ’ﬁﬁ?ﬁsﬁlé h%%%%@?’ébéﬁtﬁhg assay to
identify/evaluatesedmp Gtirvd snireqasierd ttdrmdrisiewndyhoy ath esinmdaith tifiddrbompouickid.e ., test

compound) can Re.eyalkatied Mﬁ%ﬁbﬁﬂﬁa&@d@@%&ﬂ@&iﬁlﬂ%{é% fﬁdﬁ&l@b@ﬂ%@ﬁ%@ RRURG:Qf
Formula (1a)" to tlae I%[l_PZB recesji)tor C ordln \é,%%ue abll yto cq mpete with t -la elled

compound of Formulae(l1 3 or a%oofabe eﬁeﬂ ngand f’ou?fw ‘“%ﬁ‘ﬁ%‘“"“s%‘a 2 receptor 30
directly corfelatesiaalis thideinepatifinrol tRuctearctinTps BHiRS RUWS%@@@FX@S@Y

PROTOCOL FOR:RE Ea Bfl%@é\d H&i@a@@@%&l@ﬁy%@%&@&dﬁﬂ?@&eg&o&m RECEPTOR
PREPARATION 293. eII man csz ATCC n&ent%tran&fec ed Wlt?mz {Hjman RUP25
or

i
receptor 35 and’ ﬁcf)o ctam ne &m- éc Ogr%%ro RNt ﬁ%lesgas% ours (75%

confluency) W|th90&%?ﬁ§’%ﬁaﬁ‘@]eséﬁ?f§%@@9%ﬁﬁ@@lﬁ?ﬁdw @f@ﬁé‘p@fébsmwrép (20mM Hepes +
10 mM EDTA, pidkisiédgs. The cells are centrifuged in a Beckman Coulter centrifuge for 20 minutes,

17,000 S840 FARGIANRRIR Al 2RSS (R IR R ORI N RHBRRANERI fhe pellets

resuspended in 20 mM Hepes + 1 m pH 7.4 homogenlze with a 50- ml Dounce
homogenizer and again centrifuged. After removing the supernatant, the pellets are stored at -80C,
until used in bindingnaksayu Mt usEtaniitey agsa Promembianesaie haned-oal iBRofRAgminutes
‘and then 10 mLﬂ;@ﬁy@aﬂon buffer (20 mM Hepes, 1 5 mM MgCI2, 100 mM NacCl, pH 7.4) added.

- The membranes are vortexed to resuspend the crude membrane pellet and homogenized with a

Brinkmann PT-3 100 PSS HSmogeripeto i s e e aree iy 6 » PREE SRS TR bf
membrand proteiads detammine dugsing e BRieB rmdfordgpelioteiniassayoBBilNESnASS AY 10 For

total binding, a t%ﬁ%&(@é&%ﬁo@feﬁ@o&&@e@@ﬂ@@ﬂ@!&?%gi&%g&m@H@@E@f&%ﬁ)@ﬁ@J&Qtﬁﬁz A3RAY buffer
containing 50mM Tris HC ( H.7. 4% 10mM M%CH and 1 %61% 4 9- 50@98 otegl%%f%added to

96-well polyproy BHEHIRFSt élhﬁiﬁ SERREEBY ad 'f“&? Bras HL of
Radiolabelled Rwﬁm@gﬁhﬂlﬁﬁmﬂhm%@@élﬁmme 5D iofdswsiyrbl fisriseatided!yiG8lead of 100

uL and an additiggahsehide A48 MCOleRME 25 i&z@dﬁﬁdi@@fﬂlﬁo@@cﬁhﬂ%ﬁi@@i@&bﬁ@%ﬁ’tﬂ%ﬂép%

Ligand |s ded Pate are.then inc b chji tr t era ‘&rGO 120 |nut s. Th ding
reaction is termlna & gyaﬁfjerﬁlmgpassay pla gl]g m@ %%? &° %/aée Pined decon mgp

the manufacturer’s specifications (Wako Chermcals USA NEFA C) and free fatty acid
concentrations are determined via regression analysis of a known standard cirve (range of known

free fatty acids). Data is anatyzed vsing Excel and PrismGraph.

25 Example 9
Syntheses of Selected Compounds of the Invention.

The compounds of the invention and their synthesis are further illastrated by the following
examples. The following exampies are provided to further define the invention without, however,
limiting the inventior to the particulars of these examples. The compounds described herein, supra

30 and infra, are named according to CS Chem Draw Ultra Version 7.0.1 or AutoNom 2000, In certain
ingtances commnon names are nsed and it 1s understood that these conmmon names would be
recognized by those skilled in the art. In general, for the Exampies provided below, the standard
designation: of “{&) directly preceding the chemical name is used to indicate a racermic mixture. The
chemical siructures shown in the examples are present for itlusirative purposes only and are not

35 intended to be limiting unless the chemical name for the example states otherwise.

Chemistry: Proton nuclear magnetic resonance ("H NMR) spectra were recorded on 2

Varian Mercury Vx-400 equipped with a 4 nucleus awto switchable probe and z-gradient or 2 Bruker
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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, 50 pL
of Optiphase Supermix is added to each well, the top of the plates are sealed, and plates are 20
counted in a Wd¥OMIETeBeta scintillation counter. For compound competi6A/stdiss465%tead of
adding 100 4L of assay huffer, 100 L. of ropriately diluted test compound is added to appropriate
wells followed by* ‘éaé‘%ﬁtxfg% %ﬁeé)vé’?%fa i01a8 & ed ﬁﬁ%@?@éﬁggg%ﬁﬁ%EEﬁ@%?dﬁﬁe test
compounds are #itiatly Gesrga dhiftslasmgven inbvpandiliver(mima vih e it cohcertimtionsichosen
such that the miggiedesswoulg:cansaabout 0% ihibitionofa Ragion RUR 23 kigandpinding (i.e.,
IC50). Specific bjnding in t %P nce of test compound (Bo) is the difference of total binding (BT)
minus non-specf#]c gcl]ﬁbd!frﬁa % g)?ar%ap gﬁ%ﬁlaﬁ‘ff@%@%ﬁ%&ﬁ W%gg 1_(i*hgr. aé“ r‘?\r/[é%rgﬁ%‘éeo LB M %und) (B)

is the differénce SFfsplasEm Sttty BIriaueadrmapseific Thimtirg (NSRdess (§lddtermined
from an inhibitiowaespnse o4 eie.legitd og, plat-ah YorBEfovsBRepneartmticnaltesticampaund K; is
calculated by therc Qn%n a u 1toafft f rmat'ae: - = 1CR0/ + L /Kc W ere L viV%Sthe
concentration ofpaqRacj:i%- rﬁ%’%ﬁ?ﬁg ?1{(? %%gﬁ I[)E)g Sa@gil/hgaﬁ%’ %é ?sl%ﬁlé‘ g%g}c%%éﬁj constant of a
Radio-RUP25 Lt e farpriitierceh adpandent iy eastel ¢hd-8ahie ¥ mamid ek L dhgnestisn pas
ALTERNATIVE BifNBiIde AR S AYcR R ERp R or. G605 2006/ 069 242nk CaTiidox 60hH46599

- Nicotinigaid binding qampetiienrssayr GHgsIch eelip:aiaherbigasing the dlagih,eagpiar were
used to make membrane for “binding analysis. Cells were grown to -80% con uence in grow’% medium
(F-12 Kaighn's miotiti V%é&%ﬁﬁﬁ%gm@Wﬁ%@%@%%ﬂfa?fﬁn&%@%éﬁwpmﬁﬁi@%), Img/ml
G418 (GIBCO, #1034 pR7)faniidXsFeneBttep ABigmMaPwo8 Thihdirnasteddayes I, Knel;

centrifuged at 12000.X g#.Lelsiusii0 minetes,GallpeNats were iestispepded in hanvestbuffer (20
mM HEPES, 10 mM_EDTA, pH 7.4) and homo??u()enlzed with 4 X 10 second bursts of a 12 mm Polytron

homogenizer, séﬁﬁhb‘}%”fﬁ entitGEd St 2 900X 4 A TR MG Farove UnRELd cells
and nucleil5and Hheliesulingisupémateritcostrr IRJABE3IVD0VD0 ForiSpisy meimuie S0P fetex
membranes. The K resuiting.pelleswas 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
39000 X g, 4, 45 minutes. The resulting pellet was resuspended in wash buffer and stored in liquid
nitrogen before Esemifiaé.toRvarutiionOf atePaBldnedpidiclag irolifisipilegaiatoetwiasideBidned

using the Piercedbtofeyiiofein AssaN With Bspama standard. 15
20 Step A: Preparation of bicyclo]3.1.0Thexan-2-ol.

il_i
N H
b
W U
O >
-BuOMe

H  oH
LiTMP was generated by addition of n-BuLi (2.5 M in hexanes, 143 ml, 358 mmol) to &

stirred solation of TMP (50.7g, 359 mmol} in -BuOMe (1.0 L) at -78 °C. The hght vellow LiTMP
solution was stowly warmed to 0°C over 45 min. To a stirred solution of (R)-2-but-3-enyl-oxirane

25 (17.6 g, 179 mmol, Schaus, S. E,; ef ¢l J. Am. Chem. Soc. 2002, 124, 1307) in +-BuOMe (500 mL) at
0 °C was added the LiTMP solution dropwise viz cannula over 50 min. The resultant mixture was
stirred at arpbient temperature for 18 h then quenched with MeOH (46 mL). The reaction was
concentrated to a total volume of 600 mL and the solution was washed with HCI (1N ag,, 3 x 350
mL.} and brine (300 mL). The organics were dried over MgSO,, filtered, and concentrated (90

30 mmEg, 25 °C bath temperature} to give bicyelof{3.1.0Jhexan-2-0l as a light yellow oil. The spectral
data for bicyclo[3.1.0Thexan-2-0l was similar to the reported literature data, Hodgson, D. M.; Chung,
Y. K.; Paris, L-M. J. 4m. Chem. Soc. 2004, 126, 8664.

Step B: Preparation of Bicyclof3.1.0]hexan-2-oxne.
-T2



Equilibrium binding of 3H-nicotinic acid was performed in 96-well polypropylene plates. Reactions
contained 140 L membrane diluted in assay buffer (20 mM HEPES, pH 7.4, 1 mM MgCI2, and 0.01%
CHAPS; 15-30 sg membrane protein/assay), 20 iL test compounds diluted in assay buffer (compound
stocks were W4 8WHIERASO; final DMSO concentration in the assay was GCBUSRISHMET0 L 250 nM
tritiated niacin ([5, 6-'H] - nicotinic gcid: American Radiolabeled Chemigals, Inc.,20 sM in ethanol; final
ethanol concentration in each assafwag 1.5%). Nepagpagific binding was-determined in the presence
of 250 pM unlabeled nicotinic aci mixing at3-4-hotitssat room ture, reactions were
filtered through Packard Unifilter GE/C Blates usirid & &gkl Harvest and washed with 8 X 200 L
ice-cold binding buffer. Plates were drie‘a%vernight and their backs 25 sealed using PerkinElmer tape

designed for GF/C plat€s46M i »eddmEither e reS &Rt Zong satinars irfvie i A8 leaecdebEath well,
the tops sealed, and7phaies, anabyzed inzaRaskarshd ppiaunt ASpiptidagipn caumntesoGalgutations were
preformed as in & abov rain p ' ' ea 90 in the 3H:nicotinic
acid bindin compe%?i[o%nap%gé& %%iﬁ%r%%%%ﬁ%%%gﬁ%%ﬁﬁf%%%ﬁc g?éégar\r/lanl[ggeous
compounds’of tFRFRAEHIGhHRESEEEOVdld i traeiselyiita araiu ATesTsdoHdfo about 10
M. Still more aduantagEs, compeitngshane i o3tuatiain thsxassaynef dessihan abeutditM. 35
Example 7: Flushing via L aser Dopplet. -70 WO 069242 PCTIUS2005/04 . Proc e - Male
C57B16 mice (-%%%S;é é%%é%%ﬁé%%%{? %J%I]I‘élz C\%gr%% ‘%/ﬁg‘eﬁ%‘%ﬁﬂ? 'S0 |ur(r)1EL?>V ?h%gh Eanéogf?%g’are to
be administered tH@FiFet & irjébteFiftH 1R MeMbltal anesthesia. After ten minutes the animal is
placed under the laser and the ear is folded back to expose the ventral side. The laser is positioned in

the center gf theseay A, {aghingd 1p A0 iRl il 99 YAVID R ORIl o above the

ear). Data acquisition Is init al,’60 images and a 20sec

initiated with a 15 by 15 image format, auto |
‘time delay with SHhelneribeiatisrierest compounds are administered following the 10th image via
injection into the peritongal space. Imagea 1-10 are consideiecththe animal's bas ne and data is
normalized to an averag&ofthe baseline jnean_intensit’a10 Materials and MethodsEeiLaser Doppler
Pirimed Pirnll; Niacin ( 4@ pt Free Fatty-Acid

Némbma ( &%‘iabsz.b@%gﬁr%lo ;8 Inhi
Hl

Production, in vivo, in Calhetetized Male Spgague- D& esterifigiiree ity acid (NEFA)
assays are performed on serum derived from live, 15 freé y moving rats. Jugular vein catheters are
surgically implanted intéothecjugiulaf weitds{ahd Heearahimais2dre edlowedljeredoneratlleaguddhr post

surgery. Food iSz@W&ﬁJ%%@B@Q'ﬁ under N; was added a solution of KOr-Bu in THF (106 mL of a

15 1M solution, 106 nunol). The reaction was stirred for 3.5 h at which time hydrazine hydrochloride
(7.90 g, 115 mmo?) in H,0 (40 L) was added. The reaction mixture was stired for 20 h at rt and
acidified to pH ~3 by the addition of HCI (6N ag.). The volatiles were removed in vacuo and the
resulting solid was diluted with EtOAc (500 mL) and H,0 (500 mL). The layers were separated and
the agueous phase was back-extracted with EtOAc (300 mL). The combined organics were washed

20 with brine (400 mL), dried over MgSQ,, filtered, and concenirated 1o a crude oil that was determined
to be approximately 75-80% pure (wit./wt.) ester by "H NMR. The title compound was used directly
in the next reaction (aminolysis) without further purification. "H NMR (400 MHz, CPCL): 8 10.55
(1H, bs), 4.32 2EL g, /= 6.8 Hz), 2.96 (1H, dd, /= 16.8, 6.0 Hz), 2.80 (1H, d, /= 17.2 Kz}, 2.23-
2.13 (2H, m), 1.35 (3K, 1, J= 7.2 Hz), 1.15 (13, m), 0.34 (1H, m). *C APT NMR (partial) (100

25 MHz, CDCl): Sup: 1274, 61.2, 26.8, 16.8; down: 23.0, 154, 14.5. HPLC/MS: Discovery® C18
colurnn (Su, 50 % 2.1 mmm), 5% v/v CHRCN (containing 1% v/v TFA) in KO (containing 1% v/v
TFA} gradient to 99% v/v CH;CN in H,0, 0.75 mL/min, 4= 1.62 min, EST = 193.1 (M + H).

Step D Preparation of 1a,2,5,5a-Tetrahydro-1H-2,3-diaza-cyclopropafalpentalene-4-
30 carboxylic acid amide.
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approximately 16 hours prior to the assay. A draw of -2001 blood is pulled from the catheter and
represents the baseline NEFA serum sample. Drug is administered intra-peritoneally (IP) at various
concentrations to individual rats and then -2001 blood draws are pulled from the catheter 20 at the
indicated tim& ot fz¢arther NEFA analysis. NEFA assays are performedracesndingiey the
manufacturer's specifications (Wak8 Chemicals, USA; NEFA C) and free fatty %cid concentrations are
determined via regression analysis §f a known standard curve (range of knownyfree fatty acids). Data
is analyzed using Excel dig Prism@raithios Examme, gisyntheses chSe CdMipounds of the
Invention. The compoundg inygntion and their-syntheds are fu #he ed by the following
examples. The following ex ples are provided to further define the inviention”without; however,
limiting the invention to the particulars of these examples. The com _ouﬁds described herein, supra 30
and infra, are named attBRAIMYISIES ERHSADR R Ultta $ersion™Pb 1 dratreNbR-208 K ¢ertain
instances commanaime §@rexids €Attt isH0d@tstaod Thatithese warmehmart@ssaygtebe
recognized by thgag amlggﬁat@ata@a%;képp%@ﬁ% for thefxamples OYIGE.RE VL RS Stangard

designation of "(dr)"directl preceding the chemical name is used to indicate a racemic mixture. The

chemical structufSEehRIRCiHRE R AL SR R B S AR A U B B B S ot 35
intended to be litmitingl waessihevchdiiind  nHdihetor théexeynp efstateddtherwiseve Chigffistry: Proton
nuclear magneti&&éﬁﬁﬂﬁfﬁ%ﬁ'ﬁiﬁ%&ﬂ%@’ﬁp@fﬁé@n@é%@%ﬁ@a@id\éﬂﬁlﬁgEﬁgE@M% Y:409,gquipped

with a 4 nucleus_auto switchable probe and z-gradient or a Broker -71 WO 2006/069242
PCT/11S2005/046588" /e 460 BEpped tith @GR NITE G P FsBEs s EpE 8fbad
Band Inverse) antg-goréieicnt? ChentiBal Shifis, 8 €. of varinim part$ . femimiBRIN=(p@h \MitiHhes residual
solvent siggal usggasreference. NMR abbreviations are used as follows: s = singlet, d = doublet, dd
‘= doublet of doublet, dt = doublet of triplet, t = triplet, q = quartet, in = multiplet, or = broad. Microwave
irradiations were 5 carried out using the Emyrs Synthesizer (Personal Chemistry). Thin-layer
chromatographys¢Eit ©) Brepstpteforidditonldiids Jelt@rbxsd-(Meidizprapdeatopyi thirntalpee-4-
chromatography.{psepid#l) was preformed on PK6F silica gel 60 A 1 mm plates (Whatman), and
column chromatography was carried out on a silica gel column using Kieselgel 60, .063-0.200 mm
(Merck). Evaporation was done ina/acuo on a Buchi rotary evaporatoryCelite 5454t) was used during
palladium filtrations. 10 LCMS specg: 1) PC: HPLGspmassli,C-LOAD m&u Inc.; HPLC
system controller: SCL-1gaWP imadzu Inc; UViBatector: SPD-10A $4; imidzu Inc;
Autosampler: CTC HTS, ﬁm, p,Scientific; Mmeter: API I50EX'with Turbo lon Spray
source, AB/MDS Sciex; Sdftwane® Analyst 1.2. 2%98.2@{%-pumps: LC-8A VR, 8kimadzu Inc; HPLC
system controller: SCL-1 OA VP, Shimadzu. Inc. UV-Detector: SPD-1 OA VP, S zu Inc;
K Turbo lon Spray

Autosampler: 215 Liquid 15 Handler, Gilson Inc; Mass spectrometer: APl 150EX w
source, ABMMDS Sciexihe amide from Step D (8.38 g, 57.9 mmol) was partially dissolved in dioxane (150 mL} and

NaOH (5N aq., 23.0 e, 115 mmoi) was added followed by benzyi bromide (10.3 g, 60.2 mmol).

The mixture slowly became clear and the reaction stirred for 20 h at rt. The mixfure was acidified to

pH =2 by the addition of HC1 (6N, agq.) and concentrated to dryness iz vacuo. The resultant light

yellow solid was washed with NaHCO; (sat. aq,, 100 mL) and H,0 (100 mL). Further drying of the
20 solid in vacuo gave fhe benzylated product, 2-benzyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropaalpentalene-4-carboxylic acid amide as a white solid.
A flask equipped with 2 drying tube under N, atmosphere was charged with anhydrous DMF
(50 mLL). The flask was cooled to 0 °C and thionyl chloride (4.84 mL, 66.5 mumol) was added
dropwise over a period of 2 min. After stirring for an additional 10 min, a suspension of 2-benzyl-
25 1a,2,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafaipentalene-d-carboxylic acid amide, (14.0 g, 55.3
mumol) in DMF (90 mlL) was added over 5 min using an addition furmel. The mixture was slowly
warmed to rt and stirred for 20 min at which time additional thionyl chioride (3.05 mL, 41.9 mmoi)
was added as a pre-muxed sohution in DMFE (20 mL). The reaction was stirred for an additional 20
min and a second pre-mixed solution of thionyl chloride (6.0 mL, 82.5 mmol) in DMF {20 mL) was

30 added. The reaction was stirred for an additional 15 min and NaHCO; (sat. aq., 50 mL) was added
7



Software: Masschrom 1.52. Example 9.1: Preparation of (laR,
5aR)-(+)-4-(2H-Tetrazol-5-yl)-Ba,3,5,5a-tetrahydro-ICI-2,3- diaza-cyelopropala]pentalene (Compound
4). 20 Step A: Preparation of bicyclo[3.1.0lhexan-2-ol. Li i N H 0 t-BuOMe H QOH LiTMP was
generated bM%ﬂﬁ@?ﬁ?ﬂ*‘ﬁ BuLi (2.5 M in hexanes, 143 mL, 358 mmol) to%?ﬁﬁ%ﬁ%ﬁﬁ%n of TNT
(50.7g, 359 mmpl) in t- ).at-78 C. The eI w LITMP solut' was Io warmed to
0C over 45 min. 8%‘3%?%%6%'&&{& rb_ ﬁhﬁuf%f eny gxm?ne B I ol Schaus, S.
E.; et at. J. Am.\@henZhSuadR0es diguad mmm@ime@@ﬁm;m @w&yeémeelsn@erwhvlp
fsolutiorr: C:]rOPWi%ﬁdVEl% %@I&B&H@h@é&ﬁa’é@a@ﬂ@xﬁ%&d’%ﬁﬁt&ﬁﬂA&D@Mf&W%&HﬁE&Q&b&gﬂ@@%ﬁ@mpermure
or 18 h then quen e reacti entr total volume of 600
mL and the solu |0§e§/as¥gvlvwap%ed(\sﬁttﬁﬂ4%b@r@2 % %g\lﬂ%’ Tine %gg mTLS ﬁle‘,? organics were
dried over Mg5GandmEREd f‘aﬂﬁﬁédﬁé@fh}a?eﬁ%@@@b’#ﬁﬂﬁgz %@%‘é[ﬂk’?é???é@?& HEYTs-give
bicyclo[3.1.0]hexaRstl-as @%@mﬁﬁﬁommn&osm@b@g;a gor bicyalel.-18]nexan; 20l was similar

2004126, 8664 Liop . BhAr o By (o DB L oAt S TOOEIGEs2AS
P CTIUS2008/045940 4 HITP A, B WA, EATCI Of APONWR AT B9 o) wias

added to a Stlrrlﬁlgq&%@@qn@@@I@y@b)[ﬁala%lawm%@b(m 2487 ramabs NMQ, (@51 g, 214 mmol),
and powdered 4A MS 20 ) in CIgZCIZ 500 mL at ambient te peratur The mlxtur af*sf,%tirred for

2.5 h and Hitere&H ﬂ?&?ﬁ%l (8 ﬁ”S Ly LRSIy With: 9@%]2/ .

organic solvent M(mm@1Mpammww%mm@ 250. %ﬂﬂemgefémml)imﬁﬁﬁe
bicyclo[3.1.0]hexanga- @@e_}%pectral data were similar to those previously reported for
rac-bicyclo[3.1.0]hexan-2-one (Newman-Evans, R. H.; Simon, R. J.; Carpenter, B. K. J. Org. Chem.
1990, 55, 695). 10 Step C: Preparation 0l1a,2,5,5a- Tetrahydro IH-2.3-diaza-cyciopropala]pentalene-4-
carboxylic acid &thyFestespafagor o RIBBaVIFHED tetrazol-5-yl)-1a,2,5,5a-tetrahydro-1B-2,3-diaza-

i5 eyclopropajajperntalene,

NaNj, ZnBry
B , =
N N

H DMF, 120 °C A N

To a sohdion of 2-benzyl-1a,2,5 Sa-tetrahydro-1H-2,3-diaza-cyclopropaiapentalene-4-
carbonitrile (11.1 g, 47.2 mmol) in DMF (125 mlL) was added ZnBr, {18.4 g, 70.6 mmol) followed
by NaN, (12.2 g, 188 mmol). The mixiure was heated to 120 °C and stizred for 18 hunder N,

20 atmosphere. The reaction was cooled to rf and the DMF was removed in vacuo. The crude residue
was diluted with EtOAc (200 mL) and HCI (3N aq., ~100 mL) and stuved for 10 min. The layers
were separated and the aqueous phase was back-extracted with EtOAc (150 mL). The combined
organics were washed with NaOH (1M aq., 2 x 250 mL) and the organic layers were discarded. The
basic aqueous phase wag acidified with 6 N HCl fo pH ~2 and was extracted with EtOAc (2 x 250

25 mL). The extracts were washed with brine (150 mL), dried over MgSQO,, filtered, and concentrated to
give 2-benzyl-4-(2H-tetrazol-5-v1}-12,2,5,5a-teirahydro-1H-2,3-diaza-cyclopropalajpentalene as 2
light brown solid. "H NMR (400 MHz, MeOD): 8 7.33 (SH, m), 542 (1H, d, J= 14.8 Hz), 5.35
(1H, 4, /=152 Hz), 3.01 (1H, dd, /= 164, 6.4 Hz), 2.88 (1H, 4, /= 17.6 Hz), 2.28 (1H, m), 2.11
(1H, M), 1.14 (1H, m), 0.33 (1H, m). BPLC/MS: Alltech® Prevail C18 colurnn (5, 50 x 4.6 mm),

30 5% viv CHaCN (containing 1% v/v TFA) in H,O (containing 1% v/v TFA) gradient to 99% v/v
CHLCN in K,0, 3.5 mL/min, £, = 2.14 min, EST = 279.3 (M + H).
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EtOH N OEt + EtO OEt 2) HZNNHZ HCI 0 NH H O O H20O H N To a solution of
bicyclo[3.1.0]hexan-2-one (9.24 g, 96.1 mmol) and diethyl oxalate (14.7 g, 101 mmol) in EtOH (250
mL) at n under N2 was added a solution of KOt-Bu in THE (106 mL of a 15 1M solution, 106 mmol).
The reactionWa3%6€d%or 3.5 hat which time hydrazine hydrochloride (7RG S15/#¢a) in H20 (40
mL) was added. The reaction mixture was stirred for 20 h at it and acidified to pH -3 by the addition of

HCI (6Nag.). The volatiles were removed in vacuo and the resulting solid was diluted with, EtOAc
(500 mL) and HSter GOBmpyatiheofdiaiisSofore@Eatirael-ard)-1hd Afttesubghed B-ddsisatk-extracted
with EtOAc (30Qyabprephf perahine frergsaiasayere washed 20 with brine (400 mL), dried over
MgSO4, filtered, and concentrated toya crude oil that was determined to be approximately 75-80%
pure (wt./wt.) ester by 'H NMR. Thaqﬁtle“é‘émpound was used directly in the next reaction (aminolysis)
without further purification,;'H NMR ( MHz, CDC13): 8 10.55 (IH, bs), 4.3R1 Hu!—q J=6.8 Hz), 2.96
(1H, dd, J=16.8, 6.0 Hz), 2 J=17.2 Hz)KQt2R+T2HE3 (2H, m 35 (3 4=ty J= 7.2 Hz), 1.15
(111, m), 0.34 (1H, m). 13 e=(127.4,61.2,26.8,16.8;

/l\]MR (partial) WCDCl 1,612,264
o VIV

down: 23.0, 15.4, 14.5. HPL IMSTDlscovery C18 column (5, 50 x

P

(containing 1% v/v TFA) in H20 (co 1% viv TFA) gradient to 89% (/v CH3CN in H20, 0.75
mL/min, t, = 1.62 min, ESI‘ =193.1 (M_E#. Step D: Preparation of

la,2,5,5a-Tetrahydro-I opro e %Ien 30 G I ide..-73 WO
2006/069242 PCT/US ogﬁg@‘é‘g% & (%’E[‘“I%Di?g H, dloxane 3% Q%%"% %’am%ﬁ

solution of the e@i@h?ﬁé?ﬂ%?ép%%ﬁé‘ﬁ?@@@%ﬁéﬁ A faxand fugy ﬁ‘iﬁm‘%‘h@a‘é@%ﬁ%lum
hydroxide (28%sbird« R0, ¥7/8Quaad!) i’ Dmmmwamb%rmedrﬂnm&%ﬂmg PiFfexashetitecand agitated

on a shaker plate Jo £ RALL: HNE.AE WAk CONGRAVRIGHIN 374040 A foiaLaalme.of 100 mL

-at which time a rght yellow precipitate was evident mixture was f tered and the SO|Id was

washed with H28SRASOHHIF 0 PETE ARy BF TFRALG ARG B EGE (V2% &Y. mb
tetrahydrordH-2 &Wawm%mﬁaﬁa}ﬁ@n@em¢m@oxM©M@éQHﬂL@m&ﬁd Dlscovery(r) C18

column (5, 50 x Zu1. JAm). 5% Aot 3N (EARIHRIBG et fy &Emma(m@ Ristlgs TFA)
gradient to 99% v/v CH3CN in H,O, 0.75 mL/nrin, tr = 1.09 min, EST' = %\)r/l + H % s a 10 white

solid. Step E: P%ﬁ%ﬁ%?%@h%?&%%%ﬁml | H 3! &5?5‘ );élo o aféne-4-

flushed with MeOH (200 mlL) to remove unbound impurities. The product was eluted using 2N
NH,/MeOH (approx. 200 mL). Concentration of the basic eluant yielded the ammeonium salt of

15 Compound 4 as & white solid. H NMR (400 MHz, MeOD): § 3.02 (1H, dd, /=164, 6.0 Hz), 2.90
(1H, d,J= 16.0 Hz), 2.19 (2H, m), 1.17 (1H, m), 0.33 (1H, m). HPLC/MS: Discovery® C18 column
{(5u, 50 x 2.1 mm), 5% v/v CH;CN (containing 1% v/v TFA) in. HzO (containing 1% v/v TFA)
gradient to 99% viv CH,CN in H,0, 0.75 ml/min, £, = 1.21 min, ESI" = 189.0 (M + H). [a]”p+35.7
(¢ 0.39, MeOH).

20
Example 9.2: Preparation of ()-1,1-Dimethyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-1H-
2,3-diaza-cyclopropalajpentalene (Compound 7).
Step A: (B)-2-(4-Methyipent-3-enyloxirane.

)‘\\/\}O

25 2-(But-3-enylyoxirane (1.000 g, 10 mmol) and Z-methylbut-2-ene (10 g, 102 mmol} were
stirred at room temperature for 24 hr in & sealed scintiltation vial with Zhan catalyst 1 (0.057g,
0.086mmol). Solvent was removed under reduced pressure and the residue purified by colamn
chromatography (0-10% EtOAc/n-hexane/silica) to give 2-(4-methylpent-3-enyl)oxirane as a
coloress oil. TH NMR (CDCly): 8 5.2-5.1 (m, 1H), 2.95-2.88 (m, 1H), 2.75 (dd, ITHI;=5.0, J;=4.1},

30 248 (dd, 18 3;=5.0, I=2.8), 2.15 (2H, g, J=7.4), 1.70 (s, 3H), 1.63 (s, 3H}, 1.60-1.50 (m, 2H).
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carbonitrile. 0 H/N 1) BnBr, NaOH, \ H NH2 dioxane / N \N-NH 2) 50CI2, DMF H H 15 The amide
from Step D (9.38 g, 57.9 mmol) was patrtially dissolved in dioxane (150 mL) and NaOH (5N aq., 23.0
mL, 115 mmol) was added followed by benzyl bromide (10.3 g, 60.2 mmol). The mixture slowly
became cleatV&4fesPedction stirred for 20 h at rt. The mixture was acidifféd6528¢3/84835§ the addition
of HCI (6R, aqg.) and concentrated yness in vacu & esult nt light yellow solid was washed
with NaHCO3 (S B, P8y ey & %)l-igf%) Vi fyfgu[-rgtq ryln% ct)lf the 20 solid in vacuo gave the
benzylated product, 2-benzyl-1a,2,5,5a- tetrahydro 1R¢2,3-diaza- cyclopropala]pentalene-4-carboxylic
acid amide as a white solid. A flask equipped with 3. tube under N2 atmosphere was charged
with an hydrous DMF (50 mL,). The flask was codledgto¢ C and thionyl chloride (4.84 niL, 66.5 nnml)
was added dropwise over a period of 2 min. After stiffing T an additional 10 min, a suspension of

2-benzyl- 25 1a,2,5,5arteial Azeey Odyemlelpaqtﬁteﬂ dgasioplicasidamide, (14.0
g, 55.3 nunol) in DMF (%% nl?l)_é?gv%as adgﬁqjovzgr 5%"[‘] usin ddltl((%:1 funnel. The m‘)t: tur t}F/\r/]as slowly

warmed to it an&SHiT & for-26 Wi SRR fithe! Aditidh ‘Tyt?ﬁ% VPR 156 BECAHEOS Y B fol) was
added as & pre-mixec: soluborliorBAME(RE 7). Thadreauton 'Vhas@wédwfeﬂmgﬁ'@mé@rél% min and

a second pre-mixgd.sohHan. of 4'8191@&'(@%%&%&@&21{& A0 RO AL Ly Wa:ﬁﬁgo dded.
The reaction was %@% élonalt 15 pd NaH 013 sat a4, 50 mL ) a (ﬂg -74 \We
2006/069242 P& %‘g BB BTG T PRE B RS & of 10 min
and concentratedets fied$ Wﬁe@éelﬁplvamu@s ﬂfﬁea@gméwa@éﬂm@@mﬂtﬁpﬂt@;@ﬁ@%}m@) and H20
(250 mL). The laygrsavets ﬁeeatatme aing:Hhe @aaaewapﬁamewaﬁaa@tee&tﬁeam withEtOAC (250

mL). The mblne Nics Wi ash dWI A00 mL nd.br, 00 mL), dried
over MgsU4, fil ere éo dag-%ignc%nc{ & Oma ograp %&fb‘g’sgtﬂ}ggfﬂ hexane, st ica Q?é%el)(m t?tyl

'2-benzyl-1a,2 5@%}@@@31!@2&?@11H@Wﬁmﬁé}aélbm]éfp’afal}p%m@@Cbar%éﬁftﬁlé@a@ a Brawh-solid. 'H
NM)R (400('|\/|H3t2@@§1|3i{)31 603V, 5(?@#3, ), 7885 @hinminoidd (hH, Gl_tDJFstild&ﬂ'@ (5%49(5335%9@ \(J 14. )8
Hz), 2.86, (IH 6. 1, 6 87 (IH, m), 1.07 (IH, m
0.32 (IH, m). 138 913%]7 éﬁff g%l\% ‘%&35%93)62 I%%Hf %é%’lil’%g)ﬁ 19,114.3,55.9,26.2,16.9;
down: 129.2, 128.6, 128.1, 24 2,14.4.10 HPLC/MS Dlscovery CI8 column (5, 50 x 2.1 mm), 5% v/v

CH3CN (containing &Y@yépalhh by (B13-(aapirnngyddpviekbA-gradient to 99% v/iv CH5CN in H20,
0.75 mL/min, 4r = 2.23 min, ESL" =236.1 (M+H).

Ho 5

A chilied (0°C) solution of N-methylmorpholine N-oxide (3.11 g, 26.5 mmol} and
tetrapropylammeonium perrethenate (VII) (0.280 g, 0.796 rmmol) in DCM (40 ml.) was prepared
containing 4A molecular sieves (ca 0.3 g). A solution of (£)-6,6-dimethyi-bicyclo[3.1.0Thexan-2-ol

20 (1.67 g, 13.3 mmmol) in DCM (10 mL) was added dropwise and the solufion allowed to warm to Toom
temperzature and stirred for 1 hour under argon. The soiution was filtered through a silica plug,
solvent reroved under reduced pressure and the resulting oi! purified by column chromatography (O-
100% DCM/n-hexane, silica). 6,6-Dimethyl-bicyclo{3.1.0Thexan-2-one was obtained as a brown oil.
'H NMR (CDCls): 6 2.35-2.15 (m, 2H), 2.10-2.00 (m, 1H), 1.97-1.85 (m, 2H), 1.66 (4, 1H, J=4.7),
25 1.16 (s, 3H), 1.12 (s, 3H).

Step D: Preparation of (£)-1,1-Dimethyl-1a,3,5,5a-fetrahydro-1H-2 3~diaza-
cyclopropafajpentalene-4-carboxylic acid ethyl ester.

I A



Step F: Preparation of 2-Benzyl-4-(2H-tetrazol-5-yl)-1a,2,5,Sa-tetrahydro-IH-2,3-diaza- 15
cyclopropala]pentalene. H H Aj]N Ne -N H N N'N NaN3, ZnBr2 H DMF120 Cr H To a solution of
2-benzyl-la,2,5,5a-tetrahydro-IH-2,3-diaza-cyclopropala]pentalene-4- carbonitrile (11.1 g, 47.2 mmol)
in DMF (125W{l ¥ #%%dded ZnBr2 (18.4 g, 70.6 mmol) followed by NaNB¢TAS5048mol). The

mixture was heated to 12 and _stirred f h under N atmosphere,. The reactign was cooled to
i and e DVIF i ro/RB T TRORLIEOTR LN oA 22 an LN R K08 286 ant HO!
(3N agq., -100 mLf-smoalisrddossionimioTiie (fByitwd.. Wdre SEhatbfoarapitivtie taquéogd plb<® was
gggk-estrac;ec:] Mﬂyaaﬁaﬁ@eﬁap@ambk&rm&gmhm%&rmmeﬂ@r@.mh?@@wm.@‘}l%%ﬁyﬂ-h&ﬁq-, 2X

mL) and the organ ers were discarde asi S.ph; idified with 6 N HCI
o o 2 el wek e S s B s T S A e (150
mL), dried &ver WSO Lviperedrarnsostentuaib bte giverpuebiy ke (@1 wdi arorsefiredie 5 5a
tetrahydro-1H-2,3-dirza-eialomuaialpeniaiensvas aatighidreawniaalishedd MER-{4Q0Mkz)dMeOD): 8
7.33 (5H, m), 5.42 (IH, d. J=14.8 Hz) 535 .. . .
(11-1,d,J:15.2I—Pz%?%%ﬁé(iﬁ—]?,8’3,ﬁﬁgi%%@%g{]f?g&%f,%r,ﬁ[é}l_a‘?%eﬁz SOBRPENS Y T, 1.14
(1H, m), 0.33 (1Y% H O BPHCHAIS UAEErHFF PrevRiIre te esitishbrstimn eyt el 8%%ev/v CH3CN
(containing 1% W AFA)amnkd 20itapntairing 1 Ui hiFA), Diadientieod@e% ¢/s-dGH3CN in H20, 3.5
mL/min, t, 7 2.14_min = Al (Mt T4 ) ; 5 ), Step G:
Preparation of (SR ByRp TR il s ML S RaR S Ve DS
cyclopropala]peftaiése [E S, ARG NN AU DR A N IMPER OHBRHER-RORS BrSdmair H N
,NH H N i~ 5 Atnwesthybbleddhraugh asshixag, sasitoninf2:benzyl-4« 2t-igjrazokpiy)-1a,2,5,5a-

teuahydro- 142 3 diggeccyclopranalalpnialens (104 8x3r £ ol 08 (QuRM 7 L of 2 IV

“solution in THF, 374 mmol) in DM 300 mL) for 20 h atit The remaining TBE Was removed in

15 Step E: Preparation of ()-1,1-Dimethyl-12,3.5,5a-tetrahydro-1H-2,3-diaza-
cyclopropajalpentalene-d-carboxylic acid amide.

H 0
WN%
H \N"NH

(#)3-1,1-Dimethyl-12,3,5,5a-tetrabydro-1H-2,3-diaza-cyclopropalajpentalene-4-carboxylic

acid ethyl ester (1.280g, 5.81 mmol) was taken up in 7M methanolic ammonia (60 mL) in 2 sealed

20 flask and heated to 100°C for 18 hours, The resulting suspension was collected by vacimm filiration
to give 1,1-dimethyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropala|pentalene-4-carboxylic acid
amide as a cream solid. Selvent was removed from the mother liquor and the residue purified by
preparative HPLC to give furtber (£)-1,1-dimethyl-12,3,5 Sa-tetrahydro-1H-2,3-diaza-
cyclopropafa]pentalene-4-carboxylic acid amide as a cream solid. mv/z (ES™): 192 [MHHT, 175 [M-

25 NHLI": "B NMR (CD,0D): 8 2.9-2.65 (m, 1H), 2.55 (¢, 1H, I=19.9), 2.0-1.8 (im, 2H), 1.03 (s, 3H),
0.63 (g, 3H).

Step F: Preparation of (+)-1,1-Dimethyl-1a,3,5,5a-tetrakydro-1H-2,3-diaza-

eyclopropajalpentalene-4-carbonitrile.

3
‘/) N
S
30 Ho NN
(£)-1,1-Dimethyi-1a,3,5,5a-tetrahydro-11-2,3-diaza-cyclopropalajpentalene-4-carboxylic

acid amide (0.532 g, 2.79 mmol) was taken up in THF (150mL} and trifluoroacetic anhyydride (0.936

g, 4.46 mmol) added. The resulting solution was stirred at room temperature under argon for 1 hour.
-8 -



vacuo and the reaction was acidified to pH = 2 by the addition of HCI (3M aq). The mixture was
concentrated in vacuo to near dryness. The residue was dissolved in HCI (1Nag., 250 mL) and 10
extracted with EtOAc (5 x 250 mL). The organics were dried over MgSO4, filtered, and concentrated.
The product Wa@dffied2and converted to the ammonium salt by loading reat8isad{EeL&@98olution in
McOH) on to a column containing Bondesil SCX SPE resin (-250[5). The column was  flushed with

MeOH (200 mLEE HasrBs & mHduRa APl A P PRt B RS RS Rty PR RHEESATRS H
(approx. 200 mlyplGonit entrakionpitPEHA 1 ellantsielded therardmprrmrshlincidi@empound 4 as

gvlvgig:oli%- 'ﬁ&;&éﬁlﬁé@) %,SM@QH %&ﬁ%fgéég&qp&s&@%?%@g&% selétalquz éﬁegat)D gg/)
: , m), 1. , m), 0.3, : . Discovery, colymn C, .1 nun), 5%
v CHACN (cor TP F B AN B RS ATA Ry FERT B AUTeH GV 0 RN
H20, 0.75 ML/mi diazaty2 opripel fiSa7lend 89gh(hitiy ARSI 88 (¢ 0539; MeOMHEDO Example
9.2: Preparation of (t)-1,1-Dimethyl-4-(2H-tetrazol-5-yl)-la,3,5,5a-tetrahydro-IH-
2,3-diaza-eyclopropalalpentalene(Compound 7). St . ()-2-(4-Methylpent-3-enyl)oxifane. /~O 25
2-(But-3-enyl)o>%%§£§:( .’(?Bﬁrﬁfmfbg%% %Iﬁ%r%‘?ﬁg#fg_ti%ﬁ g—%ﬁoeihéé}!\{lﬁ g;’gl%%%?%% ?/\'/zé%rfé% %ﬁrred at
room temperatufiadacgdpprops irlveuidens dAtnason Vial with Than catalyst 1 (0.057g, 0.086mmol).
Solvent was removed under reduced pressure and the resigus, purified by column chromatography

(0-10% EtOAc/n-hexane/silica) to give 2-(4-meth t-3-efyl)@¥irane as a colorless oil. 1H NISIR
(CDCI3): 8 5.2-5.1 (n7, 111),2.95-2.88 (M, 111 2758 1HNI=5.0, J2=4.1), 30 2.48 (dd, 1H J1=5.0,
J2=2.8), 2.15 (2H, q, J=7.4),1.70 (s, 3H), 1.63 (s%3H \N]_bg-l.so (m, 2H). -76 WO 2006/069242
PCT/11S2005/046599 Step B: Preparation of g);G,G-Dlmeth I-bicyclo[31.0]hexan-2-ol. H H qOH
2,2,6,6-Telfamethylpiplidihe B8 g 286 riff ﬁ%ﬂ%’%ﬁ%e?ﬁ%ﬁ%ﬁ%?%ﬁ’%f&fﬁ%ﬁ‘}%&“%‘m % to -78C.
‘n-Butyllithium (4@. bk g1l 8vhinoh-hestame b hrhirdbxeasl Adde ditiagtio ddiypaidd ((H®GarésltimgpBolution
allowed to stir at,;{8¢for 3Qnpinses 4 Re-RAle el spltion wasrdged-viansanamial Jansfer to a
chilled (0C) solutionécf -g4-meth%ll-$§%&%3-en zéig%rfang (4.33 g, 3?.3 nvno% in NI]['B (30 mL) over 30
minutes, allowed W& SRTTAG t’toé’rﬁ% raturd ARE st d UREE S BR TF S 8T T he
solution was thevédeetitaddl Qqeiacns drydetsd it rbabick S0P andokset actaehioneifmder MTBE
(200 mL). Bolveptiwasfemayec uRdanradusad-piessyremngibet-resiing ol paifigd byygolumn
T = t R :

Chromatographyte@aé)?— Pyg—tgé,%[yage X {;1 bﬁ%ﬂgéﬁga?y%c%r%ﬁ%lmmleneasawhite solid. m/z (ES):

217 [MHH], 189 [M-N+HT™; 'H NMR (CDs0D): §2.87 (dd, 1K, J=16.5, J,=5.6), 2.67 (dd, 1H,

31=16.5, 1,=0.8), 2.1-2.0 (m, 2H), 1.08 (s, 3H), 0.69 (5, 3H).

20 Example 9.3: Preparation of {()-1,1-Dimethyl-12,3,5,5a-tetrabhydro-1H-2,3-diaza-
eyelopropalalpentalene-4-carbexylic acid (Compeund 6).

H 0
WOH
BN

{=)}-1,1-Dimethyl-1a,3,5,5a-tetrahvdro-1H-2,3-diaza-cyclopropalalpentalenc-4-carboxylic
acid ethyl ester (0.0390 g, 0.177 mmmol) was stirred for 18 hours at roomn temperature in a solution of
25 1:3:1 methanol THF: IM aqueous lithivan hydroxide (14 mL). Solvent was removed under reduced
pressure, the residue was taken up in 1M aqueous hydrochloric acid (5mL) and extracted mto ethyl
acetate (40 mL). Solvent was removed under reduced pressure and the residue purified by preparative
HPLC to give a white solid. m/ (ES): 215 [M+Na]", 193 [M+H], 175 [M-OH]"; 'H NIMR
: (CD5CN): 8 2.91 (dd, 1H, I;=17 4, I,=6.8), 2.66 (d, 1H, J=17.4}, 2.11 (dd, 11, J,=6.3, J,=1.2), 2.05-
30 1.95 (m, 1H), 1.19 (s, 3H, exo-CHs), 0.77 (d, 3H, F=2.0, endo-CH;).
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bicyclo[3.1.0]hexan-2-ol was obtained as a yellow oil. 'H NMR (CDC13): 6 4.15-4.10 (m, 113), 2.10-
2.00 (m, 1H), 1.90-1.80 (m, 113), 1.80-1.70 (m, 11-1), 1.62 (br s, OH), 1.56 (ddd, 1H, Ji=12.9, Jz 9.5,
J3=2.9), 1.48 (br s, 111), 1.14 (dd, 111, J7=6.3, J3=1.2), 0.99 (s, 31-1), 0.93 (s, 311). 15 Step C:
Preparation 6%®)8964B%4ethyl-bicyclo[3.1.0]hexan-2-one. H H qO A chilled{@&osdhutitns of
N-methylmorpholine N-oxide (3.11 g, 26.5 runnel) and tetra ropylammonlum perrethenate (VII) (0.280
g, 0.796 mmol) ﬁi"ﬁ@k‘?ﬁ(ﬂolﬁﬂ_ﬁ‘%‘%ﬂﬁféﬁbféﬁ‘ Tairirath %?ééﬂ%ﬁ@%@é%%ﬁ"bygrﬁ) % solution of
(-)-6,6-dimethy|ziesicha{d:didplopalpdm@lcd® LobpeinI)3 mmol) in DCM (10 mL) was added dropwise

and the solution a"OW%quga{mrM sEMPeRtbre And s tred-fard ieur-yndes araee wHie solution
was filtered thro h a sjlica %‘?‘;ﬁ olvent removed undgg?reduce ressur&sg}% %resuﬁtln oil

purified by colu %F?r8Fﬁ% RO 60 DX RIFERE AT & Ehifkgyetonze clow sor
6,6-Dimethyl-biessphafB<s@faexan-2-one was obtained as a brown oil. '"H NMR (CDC13): S 2.35-2.15

(M, 2H), 2.10-2§Q(my, ;xg,éggegﬁﬁfb 10 DohB8n(elod 11, J=4.7), 25 1.16 (s, 311), 1.12 (s, 311).
Step D: Preparation of (t)-1,1-Dimethyl a 3,5,5a-tetrahygro-IH-2,3-diaza-

cyclopropala]pentalene-4-carboxylic aC|d ethyl ester. H @

-one (1 49 g, 12.0 mmol), diethyl oxalate
iM% THP, 18.0 mmol) were stirred in ethanol
,6- dlﬂTéthyI 2-0x0-bicyclo[3.1.0]hex-3-yl)-oxo-
acetic acid ethyl ester was observed by LCMS (m7z (ES"): 247 [M+Na]', 225 [M+H77but not 5 isolated.
Hydrazine monohydroéRfefieErPIes Faorr#asHiBe ﬁ%@?@f@%ﬁ@fﬂﬁé% gk dneerBlution

heated to 80C fég L&h@@@c@%y\mﬁgm@dmmﬂmwdﬁmﬂeﬁw& and.shedresultiag),oil
poured mtR)O 1I\£I(%uce aPp’re d rog d%n%?gld jmls) P’:l )ftg@ t9 G (2 ézog%ﬂlrksslo%ent was

‘removed under re ure tesidu ified by c chromat y (0-50%
EtOAc/n-hexanérsiibad td @W@Y(ﬁ)ﬂlfﬁdﬁhm Q‘S%) 5‘3‘%@@?&@@%@‘2’"@@159 opgn-2-ol.

cyclopropa[a]pentalene -4-carboxylic acid ethyl ester as a pale yellow oil which solidified upon

standing. tn/z ( 43, 23IMi4 s 32UM-OR0'; 'R NMR (CD3OD): S 4.4-4.3 (m, 2H,
OCH,), 2.90 (dd IH JI 783%"?1%‘%“9 D65 dllyH 3=17. 5),2.1-2.0 (m, 11-1), 1.95 (t, 1H, J= 12.9),

1.37 (td, J,=7.1, J,=2.0), 1.13 (s, 3H, exo-CH ), 0.74 (d, 3 1, .J<2.0, endo-CA ). 15 Step E: Preparation
of (f)-1,1-Dimethyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- ge= 4.

15 The title compound was prepared in a similar manner as described m Example 9.2, Step C.
'H NMR (CDCL): § 7.35-7.28 (m, 2H), 7.25-7.20 (m, 3H), 2.78 (a4, 1H, J;=14.9, I,=6.1), 2.60 (dd,
1H, I;=14.9, J,=7.2), 2.20-2.10 (m, 1H), 2.10-2.00 (m, 4H), 1.74 (dd, 1H, I;=5.2, I,;=2.4), 1.65-1.55
(mr, 1H). Contains 15% (:!:)—eﬁdo—ﬁ-benzyl—bicycloﬁ.1.0}hexan-.?—one.

20 Step C: (£)-exe-1-Benryl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropajajpentalene-4-
carboxylic acid ethyl ester.

The title compound was prepared in a similar manmner as described in Example 9.2, Step ID.
'H NMR (CD.0D): § 7.35-7.10 {m, 5H), 4.31 (g, 21, }=7.1, OCH,), 2.97 {dd, 1H, J;=17.2, I;=6.2),
25 2.90-2.75 (m, 2H), 2.59 (dd, 1H, J,=15.0, J,=7.5), 2.20-2.15 (m, 1H), 2.15-2.05 (m, 1H), 1.34 (1, 3H,
}=7.1), 1.00 (septet, TH, J=3.5). Contains 15% (£)-endo-1-benzyl-12,3,5,Sa-tetrahydro-1H-2,3-diaza-
cyclopropalalpentalene-4-carboxyiic acid ethyl ester. MS m/z (ES7). 305 [M+Na]", 283 [M+HT,
237 [M-OEL]".
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cyclopropalalpentalene-4-carboxylic acid amide. H O >1QC NH2 H N.-NH
1-Dimethyl-la,3,5,5a-tetrahydro-IH-2,3-diaza-eyclopropala]pentalene-4-carboxylic acid ethyl ester
(1.280g, 5.81 nunol) was taken up in 7M methanolic ammonia (60 mL) in a sealed 20 flask and
heated to 108® fBd/@sba3ars. The resulting suspension was collected by vacuvifzfilgatetaxo give
1,1-dimethyl-la,3,5,5a-tetrahydro-114-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid amide as a
cream solid. Solvent was removed from the mother liquor and the residue purified by preparative
HPLC to give fu ﬁh@ﬂ)-@Mhﬂﬁhmmﬁ,ﬁﬁ-mMGdﬁ&ﬁid@czwepmpa{a]pentalene-4~
eyclopropalalpepialenaidssathyylic acid amide as a cream solid. ,n/z (ES’): 192 [M+H]', 175 [M 25
NH2]';’H NMR (CD30 ) 52.9-2.65 (m, 1H), 2.55 (t, 1H, J=19. 9) 2.0-1.8 (m, 213), 1.03 (s, 3H), 0.63
(s, 3H). Step F: Preparation of (t)-1,1-Dimethyl-la, 3,545z etrah ydro-1H-2,3-diaza- cyclopropa
[alpentalene-4-earbonitrile. H ,N 30 H N-NH (dry=#4 : a@,5,5a-tetrahydro-|

H-2,3-diaza- cyclopropa[alpentalene -4-carbgxsic acHl ami (0.532 g, 2.79 mmol) was taken up in
TBF (150mL) and trifluoroaeetic anhydride’{0.936 g, 4. 48“mmol) added. The resulting solution was
stirred at room temperature under argon for Thour. -78 WO 2006/069242 PCT/US2005/046599 Ethyl
acetate (50°mL) was addetfaprrsewe ferdrTevediumeiel reaared 5 rsssird Thesrada fitPisalE. yellow

oil was taken up*in REMEASME ) washedswith. Waﬁed; aqeeoussapdismbigarkanate: solgtion (40

mL) and solvent re % c T resulti ite,s upasa
suspension in D Oﬁ%f?gsﬁ@%?é %gfg{ ggl@ H)dl ne %ﬁyl@%@ zdcﬁgtgjaeﬁ?g ﬁf‘eél i
2,3-diaza- cycIoﬁﬂ?ﬁbﬁ@]ﬁé&h@a@%ﬂﬁcﬁéﬁﬁmﬁiﬂé@@l%-@ﬁmﬁwlgéﬁé 2idqEdS) M7 EMMHF Step G:
Preparation of (findiedpimeathyldr(2httetrazoir5-yl)-la,3,5,5a-tetrahydro-if-2,3-

diaza- cycI?(propa[ajpentalene (Compound 7). H N%N" 4 NH N H N-NH 10 ()l
-Dimetlyl-la,3,5,5a-tetrahydro-IFI-2,3-diaza-cyclopropa[a]pentalene-4-carbonitrile (0.184 g, 1.06

mmol) was takerf@p @h%ﬂéx%%%l@»ﬁaﬁWﬁaﬁ}?ﬂ?m&ﬁﬁ%‘ﬁ(’)@&%@h’?ﬂiﬁé!’f“érnd sodium
azide (0.300 g, 44Bsmm) in a heavy walled glass tube. The resulting solution was

The title compound was prepared in & similar mammer as described in Example 9.2, Step F.
15 MS miz (ES): 236 [M+H]" Contains 15% (£)-endo-1-benzyi-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalajpentzlene-4-carbonitrile.

Step F: (F)-exo-1-Benzyl-4-(2H-tetrazol-5-yl)-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalajpentaiene {Compound 8).

20
The title compound was prepared in a similar manner as described in Example .2, Step G.
'H NMR (CD,ODY: 8 7.6-7.5 (m, 4H), 7.5-7.4 (m, 1F), 3.29 (dd, 14, J,=16.2, J;=6.0), 3.18 (d, 1H,
=16.2), 3.01 (dd, 1H, J;=14.7, I;)=6.6), 2.90 (dd, 1H, ;=147 ,=74), 2,55-2 45 {m, 2H), 1.35-1.25
(m, 1H). MS m/& (ES*). 301 [M-+HT", 279 [M+H]", 251 [M-N+HT.
25

Example 9.5:Preparation of (-exe-1-Benzyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cycloprepalajpentalene-4-carboxylic acid (Compound 5).

-81-



heated under microwave irradiation to 200C for 1 hour. The solution was poured into IM aqueous
hydrochloric acid (10 rnL) and extracted into ethyl acetate (50 mL). Solvent was removed under 15
reduced pressure and the resulting oil purified by preparative HPLC to give (f)-1,I-dimethyl-4-(2H-
tetrazol-5-yl)¥0)ZBGectettahydro-1H-2,3-diaza-cyclopropalalpentalene as BG¥Hite®slidsivdz (Er). 217
[M+H]+, 189 [M- v'2+H];'H NN IM (CD30D): S 2.87 (dd, 1H, J,16.5, J2=5.6), 2.67 (dd, 1H, J,=16.5,

(Compound 6). HO OH H N..NH (f)-1,1-Dinpetqyl-1 #
-diaza-cyclopropala]pentalene-4-carboxylic ig eth’ﬁ
hours at room temperature in a solution of 2571:5:1 methanol:=:IM aqueous lithium hydroxide (14 mL).
Solvent was removed (ederyedifced prabssing, ftbre Fositié irasyiaker apiriydei8otis hgmrochloric

acid (5mL) and extiastesinie sibvliacsiaiei{40d0k): Selventwashemaved sk reduced.prassure

and the residue purified by preparative. HPLC to gjve ite solid,.ni )-.215 [M+Nal+, 193
[M+H]+, 175 [M-%h]@?'iﬁ( fiom 1 :*§?§f%/hz %ﬁl,ﬁﬁ?ﬁﬂ%%g%%s@%é(%% q?dﬂ;li 7.4),2.11
(dd, 1H, J,5%6.3, 325 2.8 (d2.05.30-1796 X3, SLRIFE 1d1 B d=8H))ek6 G JHOT A7 (6 [ 3HZI 22561 . gnlde-CH ).
Ef7)9 WO| 28006/()'62?%f"€i8?@&/\%%5@9%%@4@5%@@&1@3@%§1%Eg%ﬁfﬁgmglftetmhydr([)—ﬁ}ié,3—(5}1'aza~
-ezo-I-Benzyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-IH- 2,3-diaza-cyclopropa[a]pentalene
(Compound 8). é‘éﬁ?ﬁ%{{?ﬁé@%%ﬁ%ﬁ/ﬁ%ﬁ%é’éﬁg&Gﬁr‘]{-a similar manner as described in Example 9.2 starting
with (E)-2-(5-phenyl-pent-3-enyl)-oxirane. The intermediates were characterized as shown below for
the 5 respectiversiansic SRR fpable@iR B (BenZyehicyslnlByd: 0l iR XA Rudrahabl4fdyBicliduldg title
compound. was p e?farg}géjg aéimi{lacr mﬁwer as cribed in Example 9.2, Step B. 'H Niter (CDC13):
'S 7.35-7.25 (m, 2PAT*YSESIE, 5, ABB (A, 1H, J=4.7), 2.54 (d, 2H, J=6.9), 10 2.00-1.85 (m,
113), 1.74 (dd, 154p 31 FropsrajpsgiPicychbil-Gbegan-Treyed 45-1.35 (m, 1H), 1.35-1.30 (m, 11-1), 0.71
(septet, 1H, J=3.3). Contains 15% (t)-endo-6-benz I-bic;g;lo 3.1.0]hexartig-ok, Step B:
(f)-ezo-6-Benzyl-bicyclo[3.1.0 AHone. H’ ﬁ’gigHF et M‘Qompourepared in a similar

manner as described in Example 9.2, Step Cay pee, basic alumina

SR N) trahydro-IH-2,3
I esté’r’%. 390 g, 0.177 mmol) was stirred for 18

To a solution of cyclopentene-4-0l (5.0 g, 59.5 mmol) ané Et,Zn (12.4 ml, 121 mmol} in
DCM (25 mL) under N, atmosphere at ¢ °C was added CH,l; (9.76 mL., 121 mmol) over 30 min
15 using a syringe pump. The reaction was slowly warmed to rt and stirred overnight af which time the
mixture was opened te air and slowly quenched by the addition of dilute HCI (50 mL). The mixfure
was diluted with BtOAc (100 mL) and filtered. The organic layer was separated, washed with B,O
{100 mL} and brine (100 mL). The organics were dried over MgSQ,, filtered, and concentrated fo an
oil which was purified by silica gel chromatography (10% EtOAc in hexanes gradient to 30% EtOAc
20 in hexanes) to give the cyclopropyl alcohol as clear oil.

The alcohol {from above) was dissolved in DUM (250 mL) and treated sequentially with
basic alumina (10g) and PCC (15.2 g, 70.6 mmol) at rt. After stiring for 18 h the solution was
.ﬁltezed through a pad of celite atop silica gel using DCM/EL0 (31 1) as eluant. The solvent was
removed @ vacuo (250 mbar, 20 °C bath temperature} and the product was purified by bulb-to-bulb

25 distiliation at reduced pressure (100 mbar) to give the ketone as a clear oil. "H NMR (CDCl,, 400
MHz): 8 2.60 (2H, m), 2.16 (2H, d, /= 20.0 Hz), 1.54 (2H, m), 0.90 (1H, dt, J= 6.0, 1.6 Hz), -0.05
(1H, dt, J= 6.0, 4.0 Hz).

Step B: Preparation of (£)-3b,4.4a,5-Tetrahydro-1H-cycloprepaf3, 4] cyclopentall,2-clpyrazole-
30 3~carboxylic acid ethyl ester.
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'H NMR (CDCI3): 6 7.35-7.28 (m, 2H), 7.25-7.20 (m, 3H), 2.78 (dd, 111, Jt=14.9, J2=6.1), 2.60 (dd,

IH, J1=14.9, J2=7.2), 2.20-2.10 (m, 111), 2.10-2.00 (m, 4H), 1.74 (dd, 1H, J;=5.2, Jz=2.4), 1.65-1.55
(m, 1B). Contains 15% (f)-endo-6-benzyl-bicyclo[3.1.0]hexan-2-one. 20 Step C:

(f)-ezo-I-Ben¥i-kA®/Br 8 2etrahydro-IH-2,3-diaza-cyclopropafa]pentalene-BCEAIGRF/ecadd ethyl ester.
H O H N.-NH The title compound was prepared in a _similar manner as described in Example 9.2, Step
D. '11 NMR (CD30D): 5 7.35-7.10 (m, 5H), 4,31 X =7.1, OCH), 2.97 (dd, IH, JJ=17.2,
J2=6.2), 252.90-2.75 (m, 211), 2.59 (dd, 1H, J : %2:20-2.15 (m, 111), 2.15-2.05 (m, 111),
1.34 (t, 311, J=7.1), 1.00 (septet, 1H, J=3.5). Con Ans l 5%
()-endo-I-benzyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cﬁ(ﬁ opropala]pentalene-4-carboxylic acid ethyl
g,sgi;jggofgggfgg-gg@eﬁgggs : 283 M LA, SRR B 21000264 %s ep C using
(f)-exo-I-Benzyl-tiey8ybi Bdiearahirdrs-IH-2,3-diaza-cyclopropa[a]pentalene-4- carboxyllc acid amide. H
p NH2 C;'H N-NH 5 The title compound was prepared in a similar manner as described in Example

9.2, Step E, '"H NMR,(GD30OD): S 7.4-7,1 (% .95 (g 1H, J;=1 J,=5.4 7(d, 1H, J=15.6),
2.8:2.6 (m?2H)§?&%L%ﬁ%’?’fﬁf}‘%‘ﬁﬁg(ﬁéﬁzﬁ. 3%?1‘?‘*1‘[%1‘%’“ g’% §Fnb§”if’§£3?£]§?’é°h“88‘;z§?§é%\Eélffa,Hf%,Sa-
tetrahydro-IH-2, 3-ciitbeayiy ek (6pafedpechtalene-4-carboxylic acid amide. MS m/z (ES'): 276 [M+Na],
254 [M+H]', 237 [M-NH2]+ 10 Step E: H o
(-)-exo-l-Benzyl-la,3,5,5a—tetrahydro-|H-2,3-dialm®§opro a[a]pentalene-4- carbonitrile. H/N CTH N
H The title compound was prepared in a similar m S deSétribed in Example 9.2, Step F. 15 MS
m/z (ES+): 236 [M+H]" Contains 15% (f)-endo-I-benzyj;layBi5,5a-tetrahydro-IH-2,3-diaza-
cyclopropala]pentalen -04E;csa1r .onitri'le.

S§[ p F: :

- g 0.23 H]S d H.O (1 mL dded
()-exo-1-Benzyl-4-(2H- Strazol- 1-1)51 -eftgf %fg%iﬂé?fraﬁy%%éql - ,(\?{-Ié]fé?zag- cyclopro gfg]aﬁ)eﬁtalene
(Compound 8). Hif¥ER;0 (38 mg, 0.90 mmol) attt. The reaction was heated to 55 °C for 1.5 h. After cooling to rt

10 the mixture was acidified to pH = 1 with HCI (6N, aq.). Purification by reverse-phase HPLC
[Phenomenex® Luna C18 column (10 g, 250 x 21.2 mmy}, 5% (v/v) CH;CN (containing 1% v/v TFA)
in H;O (containing 1% v/v TFA) gradient to 95% H,0, 20 mi/min, A= 214 nm] gave the free acid as

a white solid after lyophilization.

HPLC/MS: Alltech® Prevail C18 column (54, 50 % 4.6 mm), 5% v/v CH;CN (containing 1% viv
15 TFA) in HyO (containing 1% v/v TFA) gradient to 99% v/v CE;CON in O, 3.5 ml/min, .= 1.24

roin, ESEH- = 163.0 (M + H).

Example 6.7: Preparation of (£)-4-(2H-Tetrazol-5-yl)-1a,3,5,5a-tetrabydro-1H-2,3-diaza-
cyciopropajajpentalene (Compound 2).

=N,
H N N
=N
—
§:<\\ |

Compound 2 was prepared in a siinilar manner as desoribed in Example 9.1 using racemic

2-but-3-enyl-oxirane.
Example 9.8: Preparation of ()-1a,3,5,5a-Tetrahydro-1H-2,3-diaza-cyclopropaja| pentalene-4-

25 carboxylic acié (Compound 3}.
H

o
Ho N -NH

N—-
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NH N H N,NH 20 The title compound was prepared in a similar manner as described in Example 9.2,
Step G. 'H NMR (CD30D): S 7.6-7.5 (m, 4H), 7.5-7.4 (m, 111), 3.29 (dd, 1H, J1=16.2, J2=6.0), 3.18
(d, 1H, J=16.2), 3.01 (dd, 1H, JI=14.7, J2=6.6), 2.90 (dd, 1H, JI=14.7, J2=7.4), 2.55-2.45 (m, 2H),
1.35-1.25 (nW<akinsM@xilz (ES): 301 [M+H], 279 [M+1If+, 251 [M-N2+H]+? Q5 ERITBH6599
9.5:Preparation of (t)-exo-l-Benzyl-la,3,5,5a-tetra q%)clﬂro IH-2,3-diaza-

cyclopropalalpentalendof- ek b a B0 MRES). S8 Py YBERIHBFHII P & FIHS9805/046599
H 0 ~~\C"r OH addel ?HFCOMaoLheB)atwaSisyrttiesi zed sthom overnight and acidified to pH = 1 with

()-exo-l-Benzyl-lg3@p ?tﬁ%@mo& 235 E';%@e @E@ﬁr&%{@]@@aﬁef@ré@@m@m@ et ethyl
ester using a S|m|Iar me od as described in ample %§ S m/z \%P % 825?£M+H]

237 [M-OH]'H RKiM BER W‘fﬁ?‘ﬁlﬁmﬁ 511)Y 2% 2Cfl\F" é%ﬁ E(d
J=17.0),2.57 (ddﬁ%lﬂ;ﬂl%@’;@@%ﬂﬂrm&@@ﬁe(ﬁﬁe ZpasC, @@W@V%ﬁ@@ﬂtontams 15%
(-endo-I- benz&ﬁi@rﬁxéﬂd@é&@ ForitdaRndlinzdo £Y0I0RK F@%@]@@W&ﬁ%@@m acigsExample
9.6:Preparafion of (f)-3b,4,4a 5 ah dro-2H-eyclopro 4]cyclopent }0 -
pryrazoIe-S-caMé/ﬁE%‘&g( E)ﬁlﬂ’o 5he§ftg]p¥ A °Iyre§§ ?CVC%%I& WEToRe. H 0
~OH 1) Et2Zn, EH21I2MDECH). 2) PCC, basic aluminaH To a solutlon of cyclopentene -4-0l (5.0 g, 59.5
mmol) and Et2Zn (12.4 mL, 121 nanol) in DCM (25 mL) under N2 atmosphere at 0 C was added

CH212 (9.76 mL 121 mmol)ﬁ ver 30 min 15 usm i/é %Eﬁu \;[éri as sI ly warmed to
rt and stirrEtl ov Fﬁf@ﬂfgt% ?Eﬁﬁfﬁ%”ﬂ?é“ﬁ‘?ﬁ‘(?ﬁ? ’g ed’ fg"%lplm (ﬁ{ eexrﬁilé]1 et by the
addition of dilutdi3BlgBRams|.). The mixture was diluted with EtOAc (100 mL) and filtered. The organic
layer was separated, washed with H20 (100 mL) and brine (100 mL)HThe organics were dried over

MgSO4, filtered, and concentrate an oil which wgﬁl§unfled bgisyli chromatography (10%
EtOAc in hexanes gradient to 309 OAC 20 in ek §f 10 givedhe g)pyl alcohol as clear oil.
d \) CHCl3, CHsCly H o \)
TEBAC

To a solution of 1,4-dioxa-spiroi4.4Jnon-6-ene (25.23 g, 0.20 mol) in CHCI; (200 mL) and
CH,Cl, (200 mlL) was added triethylbenzylammonivm chloride (100 mg) and 50 % NaOH solution
15 (200 mL) atrt. This solution was vigorously stirred at 45°C over 3 days. The reaction mixture was
diluted with F,O (300 mL) and extracted with CHCl; (2x 150 mL). The combined organic layer was
concentrated in vacuo and the residue was purified by Si0, column chromatography (0 — 50%
CH,Cl, in Hexanes) to the title compounds as a colorless hquid. YH NMR (400 MHz, CDCl,): 8
4,06-3.93 (m, 4 ), 2.25-2.01 (m, 5H), 1.89-1.83 {m, 1H).
20
Example 9.10: Preparation of intermediate (+}-exs-6-chloro-spiro{bicyclof3.1.0]bezane-2,2'-

[L3ldioxolane] and (E)-endo- 6-ch}0ro-sp1r0{bicyc§o{3 1.0Thexane-2,2'-[1,3}dioxolans].
H

cl @ Zn, KOH %
cl
0 EtOH
H H
oS 80 °C 0\)

To a solution of (i)-ﬁ,G-dichloro-spiro[bicyclo[3.1.0]hexmae-Z,Z‘-{l,3]diox01ane] (17.0 g, 81
25  mmol) and KOH (28.0 g, 0.5 mo!) in EtOH (200 mL) was added Zn (62.8 g, 0.96 mol) at1t. The

reaction mixtire was heated at 80 °C umder vigorous stirring overnight. After cooling down the
reaction mixture to rt, it was filtered through celite pad and the filtrate was treated with acetic
anhydride (47.27 mL, 0.5 mol) under ice bath. After concentration in vacuo, the residue was
extracted into hexanes (300 mL.) and washed with HyO (2x 150 mL) and brine (150 mL). SiO,
30 colurnn chromatography (20 — 70% CH,Cl, in Hexanes) gave both the exo-chloride and endo-
chlonde.
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The alcohol (from above) was dissolved in DCM (250 mL) and treated sequentially with basic alumina
(1 0g) and PCC (15.2 g, 70.6 nunol) at rt. After stirring for 18 h the solution was filtered through a pad
of celite atop silica gel using DCM/Et20 (3: 1) as eluant. The solvent was removed in vacuo (250
mbar, 20 C bath redig@eature) and the product was purified by bulb-to-bulr@E ¢hstilfatisaeat reduced
pressure (100 mbar) to give the ketone as a clear oil. 1 H NMI2 (CDC13, 400 MHz): S 2.60 (2H, m),
2.16 (2H, d, J = 20.0 HEy-Eisade i WRG46 Wiy G026 09 T8Rey: st H 7= 8.824.0 H2).
Step B: Preparatima ob (3074 488 8- Taira by roétH-yelofinpaf3, 436yiciopénta[ 1,2-c]pyrazole- 30
3-carbowylc acid ethykesiet A MORARAIASIRAZNET/ISA0AOAES0R, KA i Moy 1 Tl ttle

ester was prepared in a similar manner as described in Example 9.1, Step C using
bicyclo[3.1.0]hexafiZs e, st &7 Prepathtion of
()-3b,4,4a,5-Tetrahydro-2H-cyclopropa[3,4]cyclopenta[l,2-c]pyrazole- 3-carboxylic acid (Compound 1).

Ho HOH N’Nﬁklxﬂ@a§9;|y:ti9&@1@@5%&%&%9&2@{%9&&@@%&%9 H20 (1 mL) was added
LIOHHZO (38 mg, 0.90 mmol) at rt. The reaction was heated to 55 C for 1.5 h. After cooling to rt 10

the mixture wasSEERFHEESE S BfA £l K 883 purification by reverse-phase HPLC
[Phenomenex Luna CI 8 column (10"9/, 250 x 212 mm), 5% (v/v) CFI3€N (containing 1% v/v TPA) in
H20 (containing 1 % v/v TFA) dfasj ;.4@° H”Ql& Hifnif, x € @ gave the free acid as a
white solid after lyophilization. HBLC/MS, 'tech“(‘F)‘Pm chw’ﬁ\ 5,.80 x 4.6 mm), 5% v/v
CH3CN (containing 1% viv 15 TFAHNAA2Q (contaMihg 1% viv TFA) bragdfentito 99% viv CH3CN in
1-120, 3.5 mL/min, t, = 1.24 min, ESI+ =165.0 (M + H). Example 9.7: Preparation of

()-4-(211-Tetrazol-5-yliola Bif5adetahydath 2 dirsanmytiopsepalatpenaisnaLEmapnynd 2). H N

NINH N 10 31.1 mmol) in 140 mL of THF was dropwise added t-butyl lithium (37.32 mamol, 21.95 mL of 1.7 M

solution in pentane) at —100 °C. After 20 min, methyl iodide (2.33 mL, 37.32 mmol} was dropwise

added to the solution and it slowly warmed to rt. The product was extracted into n-Hexane. Solvent
was removed under reduced pressure. Si0; colunm chromatography (0-20% EtOAc/n-hexane) gave
the title compound as an oil. The "H NMR (400 MHz, CDCly): § 4.01-3.91 (w, 4 H), 2.20-2.07 (m,

15 2H), 1.96-1.82 (m, 2H). 1.63 (dd, 1H, J, = 6.8 Hz, L, =53 Hz), 1.61 (s, 3H), 1.54 (dd, 1H, J,=7.6
Hz, J,= 1.0 Hz). '

Exampie 9.12: Preparation of intermediate (£)-6-methylene-spiro[bicyclof3.1.0jhexane-2,2'-

[1.3]diexolane].
Clg Moy
?@(Q KO'Bu =<2
Me & > N
M O DMSO H o)
O 0 0
2 P 60 °C .
To a solution of ()-6-chloro-6-methyl-spiro[bicyeiof3.1.0Thexane-2,2'-[1,3]dioxolane] (2.50

g, 13.25 rmmol) in DMSO (40 mL) was added a solution of KOBu(15.9 mL of 1.OM in THF). The

solution heated at 60 °C overnight. Afier cooling down the reaction mixture to 11, the product was

extracied into n-Hexane. Solvent was removed under reduced pressure. Si0; column

25 chromatography (14-25% EiOAc/m-hexane) gave the tifle compound as an oil. 'H NMR (400 MHz,
CDClL): 6 5.55 (s, 1H), 542 (t, 1H, T = 1.0 Hz), 4.08-3.91 (m, 4H), 2.07-1.97 (m, 2H), 1.90-1.84 (m,
2H), 1.65-1.54 (m, 2H).

Example 9.12a: Preparation of intermediate (£)-6-spirocyclopropyl-spiro[bicyclo[3.1.0Jhexane-
30 2,2'-[1,3disxolane],



20 H N-NH Compound 2 was prepared in a similar manner as described in Example 9.1 using racemic
2-but-3-enyl-oxirane. Example 9.8: Preparation of
(t)-1a,3,5,5a-Tetrahydro-111-2,3-diaza-eyclopropalalpentalene-4- 25 carboxylic acid (Compound 3). H
0 kHOH -83%8Q@¢0881859242 PCT/US2005/046599 To a solution of th&®€artéapondiep (+)-ester (50
mg, 0.26 mmol) in.dioxane (1 mL%was added NaOH (IN aqg., 2 mL) at rt. The reaction was stirred

overnight and acidified to pH = ;@1(6N aq.). Ryyification by reVegsesphase HPLC
[Phenomenex(r) Luna C18 column 250 x 23 (VIV) containing 1% viv TEA)
in H2O (containing 1% v/v TPA) gfr'a nt{o 5 95% @) ml/min, XFF 2 A718n] gave the free acid as
a white solid after lyophilization. HPLC Dlscovery(rfC18 column (5, 5(%(,}11 mm), 5% v/v CH3CN

(containing 1% viv TFA) i, g 59%9'n'%9,1%‘@ At gaanLin s AN (LR 075

mL/min, t, = 1.09 min, ESI 9.9: Pre aration of intermediate

(t)-6,6-dichloro- WPB@@%@P@]H@%&H@@QS{%@M@%H@F % @cﬁ%%@ﬁ #eRo’® 0 0 CHC13,
CH2CI2 H 0, } TER#GI THAs0!utiamof I Bioidrassiieo Eodinen:Giereii@maseg] D26 md) in CHC13
(200 mL) and CHZG12(200:8) %31%&%%%&5%@%9%‘8@@{;@%&%%@%{ é%gsl(ga?grsﬁgét 50 %

NaOH solutlon 15 (200 mL) at rt. This solution was vi rously stirred at 4 he reaction
mixture was dllLﬁ@’EPWFt‘ﬁpF-?EB PIOPIRI E e aed %\}rﬁqdéﬂﬁf@fﬁ](ﬁ PABRHY Mhz 85\{ fieined organic
layer was concentrated4tnyasiic and. b éxesiolucosvass ourifiey bysSie2 (eolimn.ehidmatogipphy (O -
50% CH2C12ip Hﬁ}xgn&@ig%t@%tgle@cigm@unds as a colorless liquid. 'H NMIR (400 MHz, CDC13): 6
4.06-3.93 (m, 4 Hﬁ 2.25-2.01(m 5H 89-1.83 (m, 1H). 20 Example 9.10: Preparation of
intermediate (f)-exo-6-chloro-spiro[bicyclo[31.0]hexane-2,2'- [1,3]dioxolane] and

(f)-endo-61chlor@:spingpsidgcibigpi-iios xanei2BbitidldionetandlatesH H CI H , KOH CI

General Reaction Scheme:
R, H
1. LIDBB, -78 °C 2\@
\\\
. o)
H g \) 2.E H

Rz =H or CHs R, = electrophile
Ra=Hor CHs

To a solution of 4,4°-di-tert-butyl-biphenyt (Seq.) in THF was added lithium wire (5 eq.} cut

e
53:
Y
%,
2,

into small pieces at rt. The solution was vigorousty stirred at 0 °C for 6 h and cooled down to 78 °C.
15 (=)-Endo or exo mono-chloride (1 eq.) dissolved in THF was added to the dark green solution. After
10 min, electriphile (5 eq.) was dropwise added to the solntion, it was slowly warmed to 1t, and the
resuiting solution quickly powred into a vigorousty stirted hexane/saturated NH,Cl solution mixture
under ice bath. The separated organic layer was concentrated and Si0, columm chromatography gave
the endo-substituted product,
20
Example 9.13a: (F-exe-6-Methyl-spiro[bicycio[3.1.0fhexane-2,2°-[1,3]dioxolane].
Ciq % " 1.LiDBB, -78 °C e
Me\\\\l-{‘\\\ o 2. EtOH i Meﬁu@‘)
S &
YH NMR (400 Mz, CDCl): § 4.05-3.87 (m, 4F), 1.90-1.80 (m, 1H), 1.76 (dd, 11 J; = 12.3 Hz, I,
= 8.0Hz), 1.61 (dd, 1H,J, = 13.8 Hz, J,= 84 Hz), 1.45 (ddd, 1H, J, = 13.8Hz, J,=11.8Hz, J; =
25 8.2 Hz), 1.18-1.14 {m, 1H), 1.10 (ddd, 1T, T, =6.1 Hz, J, =29 Hz, J;= 1.1 Hz), 1.00 (¢, 31, T =610
Hz), 0.88 (qdd, 1H,J, = 6.0 Hz, J,= 3.0 Hz, J; = 3.0 Hz).
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~, O\') 1o0j+ To a solution of (t)-6,6-diehloro-spiro[bicyclo[3.1.0]hexane-2,2"-[1,3]dioxolane] (17.0 g, 81
25 nnnol) and IZOH (28.0 g, 0.5 mol) in EtOH (200 mL) was added Zn (62.8 g, 0.96 mol) at rt. The

reaction mixture was heated at 80 C under vigorous stirring overnight. After cooling down the reaction
mixture to it, ¥ AEFIMEd through celite pad and the filtrate was treated WitH aée#e/ WAt/ dride (47.27

mL, 0.5 mol) under ice bath. After concentration in vacu ég residue xtracted into hexanes
(300 mL) and wiSHER vtk 350" 2%"%59?9?% “HAd 81 ‘éio(ilf hﬁ‘%’%ﬁx\@é ]cc% ﬁﬁaﬁe hromatography (20
- 70% CH2C12 in Hexanes) gave.both the exo-chloride and endo- ch:%éde,,;m WO 2006/069242
PCT/US2005/046599 Exo-gha: o‘@ NMR (400MHERBECHIE13): S 4.07-89€ w4 H), 2.94 (t, 1H, J =

1.9 Hz) 1.95-1.90 (m, 2H), 1.88. 4(m, 2H), 1.68-T62 (M, THY, 1.45-J,p§6 4 H). Endo-chloride:'H
NA/ER (400 MHz, CDC13): S 4.02¢8.91) (m, 4 H),83@2s(t, 1H, J= 7.5 Hz) 312252.12 (m, 1H), 2.05-1.74
(m, 5H). 5 Example 9.11: Preparatiorrof intermediate (f)-endo-6-chloro-exo-6-methyl- spiro

[bicyclo[3.1.0]hé e 2b§hBidioralané k.#8-13k Imi B, 2.1 0000CHE 1) 1 1 GEIH G:[12.3MelH 0 To a

solution of (-)-6.6-fjshiora-spiralbigyglal3d Dlpexane 22 -l 3diiqxglanel; (650, w30 34 dammol) in 140
mL of THE was dropwise added t-butyl lithium (37.32 mmol 21}.19 mLof1.7M s t|?n_u;| _entane) at

-100 C, Aftér 20°rmnt gty fodktfe’(Z. 33 Hits, 9749 Moo bpiimdd Thdet%8 e Solutibk and it
slowly warmed t #t7.FBg)product was extracted into n-Hexane. Solvent was removed under reduced
pressure. SiO2 column chromatography (0-20% EtOAc/n-hexane) gave the title compound as an oil.

The '11 NMR (400 MHz, CDC13): 6 4,01-3.91 (m, 4 H), 2.20-2.07 (m, 15.211). 1.96-1.82 (m, 211).
1.63 (dd, 1H, J, Exampiy):13s £ .@“fl‘r‘zﬁ“,Ff%kSPé‘,’“ﬁ‘ﬁf‘i?%i%ﬁ’&F ,g’?, "-_&%é‘ﬂﬁz’z*?ﬁ "= 1.0 Hz). Example

9.12: Preparation of intermediaté*{t)-G-methylene-spiro[bicyclo[3.1.0]hexaﬂg;2,2'- [1,3]dioxolane]. CI
H2 Hy KOtBu Me H." O DM ,eq@a 60 C 0) 1. LIDBB, 78 °C 2

H? \j 2. Etl H H“\\ \)O
G : 's)
10 'H NMR (400 MHz, CDCl): 6 3.99-3.88 (m, 4H), 2.09-1.91 (m, 2H), 1.73-1.50 (m, 4H), 1.45-1.35
(m, 21D, 1.15 (4, 3K, T = 7.4 Hz), 0.78 (qdd, 19, J, =74 Hz, 1, = 7.5 Hz, J, = 7.5 Hz).

A
2
’0

Exampie 9.13d: (£)-endo-6-Formyl-spire[bicyclo[3.1.0]hexane-2,2'-[1,3] dioxolane].
0

%,

ol 1.LDBB,-78°C_  q

\\\

o) 2. DMF H H&‘ o

o 3. NH,Cl o

15 B NMR (400 Mz, CDCL): 6 9.60 (d, 1H, J = 6.3 Hz), 4.05-3.93 (m, 48, 2.34-2.19 (m, 2H), 2.15-
2.06 (m, 3H), 1.91-1.76 (m, 2H).

I"A\\I

Example 9.13e: (+}-exo-6-Formyl-spirofbicycio][3.1.0 hexane-2,2'"-[1,3] dioxolane].
H (‘/
1. LIDBB, -78 °C g
- M
0 2. DMF N N o
o 3. H0 o o}
20 5 NMR (400 MHz, CDCla): § 2.27 (4, 1H, = 4.0 Bz), 4.08-4.02 (m, 1H), 3.99-3.91 (m, 3H), 2.13-
1.99 (m, 4H), 1.90 (dd, L, T; = 12.7 Hz, T, = 8.0 Hz), 1.72 (dd, 18, J; = 14.0 Hz, I, = 8.7 Hz), 1.59-
1.50 (m, 1H).

c

é\"‘:ﬁ

>
F
H

Example 9.14: Preparation of intermediate (£)-endo-6-vinyl-spiro[bicyclo[3.1.0]hexane-2,2'-
25 {1,3]dioxolane].
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To a solution of (t)-6-chloro-6-methyl-spiro[bicyclo[3.1.0]hexane-2,2'-[I,3]dioxolane] (2.50 & 13.25
nunol) in DMSO (40 mL) was added a solution of KOtBu (15.9 mL of 1.0OM in THE). The solution
heated at 60 C overnight. After cooling down the reaction mixture to rt, the product was extracted into
n-Hexane. SHI¢ctPeia82i8moved under reduced pressure. SiO2 column 2B<CHESAMESYPAYhyY (14-25%
EtOAc/n-hexane) gave the title,compound as an oil. 'H NMR (400 MHz, CDC13): 6 5.55 (s, 1H), 5.42
(t, 1H, J = 1.0 Hz), 4.08-3.91 (jh*4H), 2.07-1.97 (m, 211), 1.90-1.84 (m, 1241, 1.65-1.54 (m, 2H).
Example 9.12a: Preparation.¢f¥a iate ()-6-Spispeygiapropyl-spio '\.1.0lhexane- 30
2,2'-[1,3]dioxolanel. -85 WO ZQbQ 69242 PCTRIS2005/046599 -41 I—H‘t 2NZ "0 11, HI' O
Pd(OAc)2 O 011'~ Et20 To a sdlutign of()-6-methyled-spiro[bicyclo[3.1t0]hexane-2,2'-[1,3]dioxolane]
(2.52 g, 10 mmol) in Et20 (20 nd,) and’CH2N2 (-' 5 mmol) in Et20 was added*Pd(OAc)2 (- 20 mg).
An additional CH2N2 Te 4 50mtmobf imdE {2 Opheagisdeddrdrapmisadtd 2he sGlidiomaver 40 tilatit. After 5

concentration, SiQg.caltnR chremaiegraphy (i H994.CHAGH ikexanesiaave iha produet (f)-6-
spirocyciopropyl-spiro[bicyclo[3.1.0lhexane-2,2'-[1 gioxo% ng. J% NI\{IR%@OS) MHz, CDl 1?$):
64.02-3.94 (m, TS 6% 68 B LB 180" (T aﬁ7 AIEFUEH) & d%’%nlﬁl 211), |
Aro n'l 1V\ G9-u. FordiTHMyaswddét to the Bxéen pleiord 8 rRmebéras ofref errdossubSktotedidifetmediates.
General Reactiog SEEHIE  ekehd. SRR ax (o R Rl bofit QARG of CH3R2 =
electrophile R3=H orCFI3 To a ion of 4,4'-di-tert-butyl-biphenyl, (5eq.).in ithium
wire (5 eq.) cut ?Hﬁ%?ﬂ%fpme@@%ﬁ&gﬁ%h%ﬁ% av\i?/é% %/%c?r%m@ﬁ%%t%?r%nd‘? St 81 @%ﬁg g@] and cooled
down to -78 C. TB¢L)-Eh8béRekd. horid thtofide! 0L &4, Y dissb Nak A0 THE, Wasauddtie tie dark
green solution. Aftes,1§) min,relestriphide, (31 a0 wasEropvwseadded i) e s0luie ixm/uwas. slowly
warmed to rt, an resulti iQn_qui ou into.a.vi usly.stirred hexane/saturated

| § Qoﬁ‘%r é‘iﬁl rll ggg%;k%&;gﬁ__%gm pauyed f—f‘z& 1‘?‘88-985%1}1,\/\/

"NH4C1 so]Iution"mlx e séparated organic’la as concentrated and SiO2
column chromatography gave
Example 9.14a: Preparation of intermediate (¥)-exo-6-vinyl-spiro[bicyclo}3.1.0]hexane-2,2'-

{1.3]dioxclane].

Nz - - N
¢ PhsPCHy Br b
HWI\\\\ ~ Y- :\\\
N 0 n-BuLi )
N

o D\)O

15 The fitle compound was prepared in a similar manner as described m Example 9.14,
TH NMR (400 MHz, CDCl,): 6 5.35 (ddd, 1H, J; = 17.0 ¥z, J, = 10.2 Hz, J; = 8.6 Hz), 5.05 (ddd,
1B, I,=17.0Hz, J, = 1.5 Hz, J; = 0.4 Hz), 4.96 (dd, 11, J; = 10.3 Hz, J, = 1.6 Hz), 4.06-4.00 (m,
1H), 3.99-3.88 (m, 3H), 1.98-1.88 (m, 1H), 1.84 (dd, 1H, J, = 12.1 Hz, J; = 8.1 Hz), 1.66 (dd, 1H, I,
=14.2 Hez, };= 8.8 Hz ), 1.56-1.43 (m, 4.

20
Example 9.14b: Preparation of intermediate (=}-endo-6-(1-propenyl)-
spiro[bicyclo[3.1.0]hexane-2,2'-[1,3]dioxolane].

9 H

%, + - “,
N PthCHQCHg' Br N
H\\\ > B H\\\ o
N
H 9 n-Buli S O\j

H

The titie compound was prepared in a similar manner as described in Example 9.14.
25 *H NMR (400 MHz, CDCl): § 5.75-5.68 (m, 1H), 5.52-5.47 (m, 1H), 3.99-3.88 (m, 4H), 2.06-1.96
(m, 1), 1.89-1.70 (m, SH), 1.68-1.52 (m, 4H).
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the endo-substituted product. 20 Example 9.13a:
(t)-ero-6-Methyl-Spiro[bicyclo[3.1.0]hexane-2,2'-[1,3]dioxolane]. H CI H'1. LIDBB,-78 CHMeyO, }
2. EtOH H~ 01\~ 'H NMR (400 MHz, CDC13): 64.05-3.87 (m, 4H), 1.90-1.80 (m, 11), 1.76 (dd, 1H, J, =
12.3 Hz, J2 ¥8 B4#5214861 (dd, 1H, J, = 13.8 Hz, 2 = 8.4 Hz), 1.45 (ddd, PATIS2003086p42, J2 = 11.8
Hz, J3 = 2582Hz) 1.18-1.14 (m, 111), 1.10 (ddd, 1H, J, = 6.1 Hz, J2 = 2.9 Hz, J3 = 1.1 Hz), 1.00 (d,
3H, J = 6.0 Hz)ESrmale e Fropar iy B tpsmediald (b asido-SE¥PRRIPYE \WO 2006(069242
PCT/US2005/04650®icFolelfbiihexighl,2'-i1,3]dioxalane].
()-endo-6-Methyl-spiro[bicyclo[3].0]hexane2,2'-[1,3]dioxolane]. H @l 1. LOBE,-78C," POIO H

2.GH31 H O 'H NMR (400 ): 6 3.98-3.88¢Ny, 4H), 2.1042: ), 1.91 (dd, 1H, J, =
14.3 Hz, J2 107Hz)169(dgﬁr -132Hz1;,,§ ﬁ%sﬁz J3= 1g& 2 9-1.45 (m, 2H), 1.38
(ddd, 1H, 5 J,=8.6Hz,J,=6.5Hz, J8= Je ) 1.15(d, 3H51—@ 26Hz) 0.97(gddHH

7.5 Hz). Example 9.13c: (t)-endo-6- Eﬂw/‘l}splro[blcyuo[ 31. O]hexane-2,2'-[1,3]

&gejest 327.5Hz, J3 =
UDBB, -78 C Cl o H" SLIH?QIV)C Ezgii%%g% 1Soer Nr\[{h%ii al\gggm%%ccgegb%eﬂggg g_ﬂgﬁegq 4H), 2.09-1.91

eclane]. HH 1.

(m, 2H)173150(m J=7.4Hz),0.78 (qdd, 1H, J, = 7.4 Hz, J2
= 7.5 Hz, J5 = 7'5 NYR 48 AFle SDGe: 5(6«%?8%3@:}: I(’%ﬂlr%’ B?ic&}ao’[?r ﬁé&éﬁféué”@ J£%3]
dioxolane]. H O, £h)11.21BBBen/ 85 ¥4 21 PM B ¢-650.5B1(83)28) MBI COH IBH NMR (400 MHz,
CDC13): 6 9.60 (d, 1H, 3 = 6.3 Hz), 4.05-3.93 (m, 4H), 2.34-2.19 (m, 2H), 2.15-

Example 9.15: Preparation of ketone intermediates.

General Reaction Scheme:

H, H
Re (’ 2 TsOH Re ’(’f \2
R?\\ g R%‘\\\ &
Mcetone/H,O o
o

10 \) ©

A solution of the protected ketone in acetone/F,O (4/1) was treated with catalytic amowmt of

TsOH at rt. The solution was stirred overnight. Acetone was removed in vacuo and the product was
exiracted with hexanes (3x). The combined organic layer was washed with 5% NaHCO, solution
and brine, dried (MgSO,), and concentrated in vacuo to afford the product ketone.

1s
Exampie 9.152a; ()-exo-6-Methyl-bicyelo[3.1.0]hexane-Z-one.
H H
H.g{&'" 2 TsOH Hout
Me\\\H‘\‘} Q Acetone/Ho0 ] Me\?@
cetone
O\) 2 H i
¥ NMR (400 MHz, CDCly): 6 2.14-1.98 (m, 4H), 1.85 (g, 1H, J=4.8 Hz), 1.52 (dd, 1}, J; =5.0
Hz, I,= 2.5 Hz), 1.36-1.30 (m, 1H), 1.12 (d, 3H, J=6.0 Hz).
20
Example 8.15b: (£)-ende-6-Methyl-bicyclo{3.1.0]hexane-2-one.
Me, H/’/ Me H"fz,
SN TsOH &
H & %~0 = H &
o _J Acetone/Hp0 Ho o
"H NMR (400 MHz, CDCh): 6 2.32-2.21 (m, 2H), 2.13-2.08 (m, 1H), 1.97-1.84 (m, 3H), 1.55-1.48
{m, 1H), 1.15 (d, 3H, J = 6.6 Hz).
25

Example 9.15¢: (&)-endo-6-Ethyl-bicyclo{3.1.0Thexane-2-one.

- 80 -



2.06 (m, 3H), 1.91-1.76 (m, 211). Example 9.13e:
(f)-exo-6-Formyl-spiro[bicyclo[3.1.0]hexane-2,2'-[1,3]dioxolane]. HH CI 1. LIDBB,-78 CH'H." O 2.
DMF. 0 HOJ3.H200H O J 20 'H NMR (400 MHz, CDC13): S 9.27 (d, 1H, J= 4.0 Hz), 4.08-4.02
(m, 1H), 3.99¥31396(rH6BH), 2.13- 1.99 (M, 4H), 1.90 (dd, 1H, 3, = 12.7 Hz PIXTEB@I#$59972 (dd, 1H,
J, =14.0 Hz, 32 = 8.7 Hz), 1.59- 1.5Q (m, 1H). Example 9.14: Preparatiqn of intermediate
(t)-endo-6-vinyl-spiro[bicyclo[3. 1-5/kes 2,2'-25 [1,311dioxolane]. -B%) 2606/069242
PCT/US2005/046599 O H/'i H'm@PCH:B Br 8D H 0~ n-BIKOYTo a solution of
methyltriphenylphosphonium bronﬂde*(?o 5g, 7.14 mcr&o%m 0'mL of? T,HE ¥as added n-butyl lithium
(7.14 mmol, 4.46 niL of 1.6 M solution in ane) at it After h, a solution of
endo-6-formyl-spggﬂvmgksd%%%gngz%zz&@ 02&9[%%1(%,11@;,9;,5&%&3{*@%%@&%%3@E was
added to the reac%l%mglxture a}artﬁn d it was stirred overnight. The product was extracted into
n-Hexane. Solveln 5 an%o({f’e dér’raHGted pressure. SiO2 column chromatography (0-20%
EtOAc/n-hexane) gave the title compound as an oil. 'H N MR (400 MHz, CDCI,): 3 5.87 (ddd, IH, J, =
17.0 Hz, JZs= 1Gs2akhpiel318a8 . Bfla o3t ¥ibvtidiad ginblaledZmdZ = 2.0 Hz, J3 = 1.0 Hz), 5.18 (ddd,
1H, J, =10.2 Hz, J, = 2.0 Hz, 13 = 1,0 Hz), 4.00-3.88 (m, 411), 2.12 10 2.02 (m, 1H), 1.90 (dd, IH, J, =
14.5 Hz, Jz = 10.3 Hz), 1.80-1.56-4 _- Example 94’?&-{ Preparatiog, of4ntermediate
(f)-exo-6-vinyl-spiro[bicyclo[3.1.0]hgxag - [1,3]dioxotane]. H Ph3P¢ ‘E@o n-BuLiH O H OJ OJ
15 The title compound was prepaFéch?ﬁ a/SirRilar mapner as, des‘éribed*inﬁ_{E\xa nple 9.14. '"H NMR (400
MHz. CDC13): 0 5.35 (ddd, 1H, J, = 17.08\d2} 3z = 10:2 17, 33 = 8.6 Hz), 5.05Qddd,

IH,J,=17.0Hz,JZ AT URH D00 .3,=10.3Hz J,73,6Hz),4.06-4,00( -3.88 (m,
311), 1.98-1.88 {%ﬁ% eﬁ%.%%ﬁd% 1A Jgdf@luzl(dﬁ deiQ J%ngolﬁﬁg’)t' 1).1g1§0é§cizc’iz 31,&,‘%%&%!%7%‘19’%

j ,=17.0Hz, T, = 1.4 Hz), 527 (dt, 1E, J, = 103 Hz, I, = 1.5 Hz), 2.32-2.21 (m, 3H), 2.20-2.14 (m,

15}, 2.10-2.07 (m, 1H), 2.03-1.93 (m, 2H).

10
Example 9.15e: (&)-6-Spirocyclopropyl-bicyclo[3.1.0]hexane-2-one.
H, H
> (”’ 2 TsOH “
H\\\ Q Acetone/H,0 i &
o\) 2 H 5
'H NMR (400 MHz, CDCL): §2.33 (t, 1H, T=15,0 Hz), 2.26-2.04 {(m, 4H), 1.99-1.91 (m, 1H), 1.03
(t, 2H, Y="7.2 Hz), 0.88-0.78 (m, 2H).
15

Example 9.15f: ()-exe-6-Vinyl-bieyclof3.1.0lhexane-2-one.
Mot TsOH Hy
A
H O\j Acetone/MHyO H S
'H NMR (400 MHz, CDCly): 6 5.35 (ddd, 1H, J, = 17.0 Hz, = 10.2 Hz, J;= 8.5 Hz), 5.15 (8dd,

1H, J;=17.0 Hz, T, = 1.2 Hz, J; = 0.4 Hz), 4.99 (dd, 11, J, = 10.2 Hz, J, = 1.1 Hz), 2.20-2.05 (m,
20 SH), 1.95-1.91 (m, 1H), 1.83 (g, 1H, I, = 2.5 Hz).

Example 8.15g: (&)j-endo-6-(1-propenyl)-bicyclo[3.1.0]hexane-2-one.
H H

/-’// ////
\ TsOH \
W
H\ HQ-\\ Lo H\\H \\\\

O
o\) Acetone/H,0 O
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=14.2Hz,3,=8.8Hz), 1.56-1.43 (m, 411). 20 Example 9.14b: Preparation of intermediate
(t)-endo-6-(1-propenyl)- spiro [bicyclo [3.1.0] hexane-2,2'-[1,3] dioxolane]. OH + H H Ph3PCH2CH3 Br
HH\O, } n-BuLi H H\ O\1~ The title compound was prepared in a similar manner as described in
Example 9.1¥PH%QERIR (400 MHz, CDC13): S 5.75-5.68 (m, 1H), 5. 52W§WWP¥)€53999-3.88 (m,

4H), 2.06-1.96 1H), 1.89-1. %Digm SHé 1.68-1. 5 (m, 4 8

PCT/USZOOS/Oi% I@SQQME’@ 4 P ﬁgrgﬁl %F’n%u]-:'z) g‘t‘éqzﬁvér?g%%gi fopyl splro [bicyclo
[3.1.0]hexane-2;& H)3] dioxolane]. H" CH2N2 H.” 0 Pd(OAc)2 0 O, fEt20 O, f vv The title
compound was prepared in a similar manner as described in Example 9.12a. 5'H NMR (400 MHz,
CDCI3): 6 4.02-3.88 (m, 4H), 2.09-1.99 (m, 1H) 1.91-1.50 (m, 3H) 1.48-1.39 (m, 2H), 1.22-1.17 (m,
1H), 0.78-0.71 Fierpls 98565591 ¢t-sYA9PEeBE- B8 SPPFRS4MSte 9.15: Preparation of ketone
ow’rbSch me: R~ TsOH &K o Rl O, fA etpne/HZO RgqH.”100 A

intermediates. General Reag 5%
solution of the protected ketoney @, ne/H20-4/1)-was-treated wit 4 ymount of TsOH at rt.
The solution was stirred overnm}‘ht ~Acglone was resaexestjn vacuo and g‘.he gredlct was extracted with
hexanes (3x). The combined orgﬁ*m ayer was washed with 5% NaHCOB%qut n and brine, dried
(MgS04), and concentrated in vacuo t afford the product ketone. 15 Example 9.15a:
()-exo-6-Methy|:BitJdR[30D. BHaxaNd:2 ohe-Hi¥ 6h, TEDRHBH! 83 Wiel -1 061 AR &tonENHROL 64 NMR
(400 MHz, CDG}3)18, 3.4A01508.(mniBe- Bhkgedt, J = 4.8 Hz), 1.52 (dd, 1H, J, = 5.0

Example 9.16: Preparation of (X)-exe -1-inethyl-12,3,5, 5a-tetrabydro-1H-2,3-diaza-
10 cyclopropalajpentalene-4-carboxylic acid ethyl ester.

N
w4
S = OEt
Me H\\\\ 1

The title compound was prepared in a similar manner as described in Example 9.2, Step D
MS m/z (ES"): 2072 [M+HT", 229.4 [M+Na]"; "H NMR (400 MHz, CDCL): 8 4.37-4.31 (m, 2H),
2.97 (dd, 15, J; = 17.1 Hz, J, = 5.7 Hz), 2.86 (d, 1H, = 17.1 Hz), 2.01-1.97 (m, 2K}, 1.36 (t, 3H T =
15 7.1 Hz), 1.13 (4, 35, J = 6.1 Hz}, 0.78-0.72 (m, 1H).

Example 9.17: Preparation of (z)-exe -1-methyl-12,3,5, Sa-tetrabydro-1H-2,3-diaza-
cyclopropala]pentalene-d-carboxylic acid.
N~

y H b, A NH
K ;)\/ ~OH
Me ¥ & &
20 The title compound was prepared in a similar manner as described in Exampie 9.3.
MS m/z (ES"): 179.1 [M+H]", 201.5 [M+Nal"; "H NMR (400 MHz, CDCh): 8 3.02 (dd, IH, I, =
18.5 Hz, J, = 6.3 Hz),2.91 (d, 1H, J= 18.5Hz), 2.09 (dd, 1H, J; =5.6 Hz, 1, =22 Hz), 1.78 (dd, 1X,
1, =97 Hz, J,=5.9 Hz), 1.17 (d, 3H, I = 6.0 Hz), 0.74 (qdd, 1}, }; = 6.0 Hz, J,=3.0 Hz, J;=3.0
Hz).
25
Example 9.18: Preparation of (i)—aro-l-methyi—4~(2§-tetrézol-5-yi)~13,3,S,Sa—tetrahydro—lﬁ-
2,3~-diaza-cyclopropajajpentalene.
Step A: Preparation of ()-exo-1-methyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyciopropalajpentalene-4-carboxylic acid amide.
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Hz, 32 = 2.5 Hz), 1.36-1.30 (m, 111), 1.12 (d, 3H, J = 6.0 Hz). 20 Example 9.15b:
(t)-eudo-6-Methyl-bicyclo[3.1.0]hexane-2-one. Me H"H . Me TsOHHOH H 0J Acetone/H,O0'H
NMR (400 MHz, CDC13): 6 2.32-2.21 (m, 2I-1), 2.13-2.08 (m, 1H), 1.97-1.84 (m, 3H), 1.55-1.48 (m,
11), 1.15 (d, 88 20688B41z). 25 Example 9.15c: (t)-erndo-6-Ethyl-bicyclo[BIEQ]F#EAE-Pone. -89 WO
2006/069242 PCT/11S2005/046599 H!" TsOH OH H O t Acetone/H20 0 'H NMR (400 MHz,
CDC13): 6 2.34--2.20 (m, 2H), 2.15 (q, IH, J 3,619 H N5 H0-1.87 (m, 3H), 1.48- 1.36 (m, 3H), 1.04 (t,
3H, J = 6.5 Hz). 5 Example9.15d: ()endo-6- V| q lof3-1.0]kexane-2-one. H/H TsOH HOO|
AcetoneiH20 'H NMR (400 MHz, CDC13): 3v8 6 &(ded, IH, B,=17.0Hz, JZ=10.3 Hz, J3 = 8.5 Hz),
5.37 (dt, 1H, J, =17.0 Hz, J2 =1.4 Hz), 527(dtHlll J —13Hz J3 =1.5 Hz), 2322215}m, 3H),
2.20-2.14 (m, 114), 2 T6-DeToMrodidyyE DG (AT megrEsas iRsfatgd s Example 9.1, Step D.

g)DGC fg)l r%cgglgmgmykmgyctq@; Jf)qx@}lsgxau@aciw%} He W&ﬂ:ﬂdl-{zma WZ?QT-{ {dg\ll‘&;ﬁﬁoz()) MHz,
0.88-0.7é (rﬁ, ZI%A% %9#§921%%§(f$}pj0_2%\9% %lcyﬁ I 13% ,Sexane- -onie{5 {a
5

95Hz32—5oﬂz)108(d,3}11 6.0 )O63(qdiH,Ij 60Hz, I, =30Hz, I, =
Hz),

Step B: Preparation of (£)-exo-1-methyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalajpentalene-4-carbonitrile.

N~
NH
H H/"/ //
\\\\<[ > CN
Me &
10 H
The title compound was prepared in a similar manner as described in Example 9.2, Step F.
MS m/z (ES7): 160.2 [M+HT', 319.1 [2M+H]"; "H NMR (400 MHz, DMSO-dg): 6 2.80 (44, 1H, I, =
159 Hz, I, = 4.4 Hz), 2.71 (d, 1H, T= 15.9 Hz), 2.04-1.97 (m, 2H), 1.05 (d, 3K, F=6.1 Hz), 0.72-
0.65 (m, TH}.
15
Step C: Preparation of (= -exo-1-methyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrabydro-1H-2,3~

diaza-cyclopropajalpentalene.

LM, A
N 7 = /N
VAN _NH
H N=p

The tifle compound was prepared in a similar manmer as described in Exampie 9.2, Step G.
20 MSm/i (EST): 203.5 IMAHT, 225.4 [M+Na]"; " NMR (400 MHz, DMSO-dg): 6 2.89 (ddd, 1K, J;
=162 Hz, I, =4.7 Hz, I = 1.6 Hz), 2.81 (d, 1H, T = 16.2 Hz), 2.02-1.98 (m, 2H), 1.08 (d, 3, J=6.1
Hz), 0.70 {cdd, 1H, J; = 6.1 He, =30 Hz, J;=3.0 Hz).

Example 9.19: Preparation of (x)-endo-1-methyk-12,.3,5 5a-tetrahydro-1H-2,3-diaza-
25 cyclopropala|pentalene-4-carboxylic acid ethyl ester.

N
Me iN%/”/ 7 i
& =N~ OEt
B

H O
The title compound was prepared in a similar manmer as described in Example 9.2, Step D.
MS m/z (ES7): 207.1 [M+H]", 229.2 [M+Na}’; "H NMR (400 MHz, CDCly): 6 4.37-4.30 (m, 2H),

SO0



HH ™ TsOH H Hr 0} Acetone/H20 'H NMR (400 MHz, CDC13): 6 5.35 (ddd, I H, J, =17.0 Hz, J2 =
10.2 Hz, J3 = 8.5 Hz), 5.15 (ddd, IH,J] =17.0Hz,Jz=1.2Hz,J3=0.4Hz),4.99(dd,1H,31
=10.2Hz,32=1.1Hz),2.20-2.05 (m, 20 5H), 1.95-1.91 (m, 111), 1.83 (g, IH, J, = 2.5 Hz). Example
9.15¢: ()-endd®2(Le8pEnyl)-bicyclo[3.1.0]hexane-2-one. H TsOH H\o HF AB&IFAHHHSPD -90 WO

2006/069242 PCT/US2005/046599 'H NMR (400 MH 6.5 (i , .26 (m,
111), 2.30-1.89%F%, G378 11 78 =8 B le! éthhf%]S o D3 R H) D

()-endo-6-cyclopy Py bieyVdin]3=166] Hexa g 2-8hé =H.1 HeOHBk | A1 8) AcBtéhéi-2o6-HH 50 'H
NMR (400 MHz, CDC13): 6 2.32-2.09 (m, 511), 1.86- 1 82 (m, 1H), 1.16-1.09 (m, 1H), 0.71-0.65 (m,

1H)061056m211)039029 2 tlnof Oy

-1-thethyl-la,3,5 A8 gﬁyd?d"f?fwf ’EiléH ) "i%acyc eth g'[gﬁben ?aﬁ c%rgéxylla% acid ethyl ester. H
N-NH OEt5Me Oy¥heprtitkdadprmipisund-vraboprbpegidd |n a similar manner as described in Example 9.2,
Step D. MSrah (ES): 207.2 [M+H]+, 229.4 [M+!_\I|a]+ 'ENNIR (400 MHz, CDCI3): 6 4.37-4.31 (m, 2H),
2.97 (dd, 1H, J, = 17.1 Hz, J2 = 5.7 Hz), 2.864g, g4 = 17.1 Hz), 2.01-1.97 (m, 2H), 1.36 (t, 3H, J =
157.1 Hz), 1.13 (d, 3H, J=6.1 Hz), 0.78- O 72 (8 17: Preparation of (t)-exo

-1-methyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- Qjﬁclg‘bropa[alpeotalene-4-carboxylic acid. H N-NH OH Me
HO

The title compound was prepared in  similar manner as described m Exampie 9.3.
MS myz (ES'): 179.1 [M+H]", 357.1 [2M+H]"; 'H NMR (400 MHz, CD;0OD): 6 2.89 (dd, 1H, I, =
17.3 He, I, = 6.7 Hz), 2.64 (¢, 1H, J = 17.2 Hz), 2.30-2.18 (m, 2H)), 1.34 (qdd, 1H, }, =64 Hz, ], =
10 7.0 Hz, };=7.0 Hz). 0.69 (d, 3H, T =6 4 Hz).

Example 9.21: Preparation of (t)-enda—1—me_:thyl—4~(2H—tetrazci~S—y!)-la,3,5,5a—tetrahydro-1ﬁ-
2,3-diaza-cyclopropalajpentalene.
Step A: Preparation of ()-endo-1-methyl-12.3.5,5a-tetrahydro-1H-2,3-diaza-

15 cyclopropalalpentalene-4-carboxylic acid amide.

N en
Me H/"/ 4 ol
N = NHZ
N
HY O
The title compound was prepared in a similar manmer as deseribed in Example 9.2, Step E.
WS mz (ESY): 178.1 [M-HT', 355.2 [2MAHH]"; "H NMIR (400 MHz, CD;0D): 6 2.88 (dd, 1L, I, =

16.5 Hz, T, = 4.8 Hz), 2.66 (d, 1H, = 16.8 Hz), 2.30-2.22 (m, 2H)), 1.32 (qdd, 1H, J; = 64 Hz, I, =
20 7.0 HzL=7.0Hz). 0.69 (d,3H, ] = 6.4 Hz).

Step B: Preparation of (t)-endo-1-methyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropalajpentalene-4-carbonitrile.

25 The title compound was prepared in a similar marmer as described in Exampie 9.2, Step F.
MS miz (ES7): 160.1 [M+H], 319.4 [2M+H]"; "H NMR (400 MHz, CD;OD): 6 2.84 (dd, 1H, J; =
16.6 Hz, J, = 6.7 Hz), 2.59 (¢, 1H, I = 16.6 Hz), 2.36-2.27 (m, 2H})), 1.39 (gdd, 1H, ;=64 Hz, L, =
7.0Hz, L, =7.0Hz). 0.69 (d, 3H, J=64 Hz).

30 Step C: Preparation of (£)-endo-1-methyl-4-(2H-tetrazel-5-yl)-12,3,5,5a-tetrahydro-1H-2,3-

diaza-cyclopropalalpentalene.
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20 The title compound was prepared in a similar manner as described in Example 9.3. MS m/z (EC):
179.1 [M+H]+, 201.5 [M+Na]+;'H NMR (400 MHz, CDCI3): 6 3.02 (dd, 1H, J, _ 18.5 Hz, J2 = 6.3 H2),
2.91 (d, 111, J = 18.5 Hz), 2.09 (dd, 1H, J, =5.6 Hz, J2 = 2.2 Hz), 1.78 (dd, 1H, J,=9.7 Hz,
J2=5.9Hz), W {peBp#29= 6.0HZ),0.74(gdd, 1H, J,= 6.0 Hz, J2= 3.0 Hz, 3BEBIR2PLE5%Example
9.18: Preparation of (f)-exo-I-methyl-4-(2H-tetrazol-5- 3{\1) -la,3,5,5a-tetrahydro-IH-
2,3-diaza-cyclopropala]pentalene. Step A: gxeﬂrhjatl ofvH
(t)-exo-lI-methyl-la,3,5,5a-tetrahydro-IH-2,3-dic%e opropali]pentalene-4-carboxylic acid amide. -91
WO 2006/069242 PCT/US2005/046599 NH—;N HAH2 Me NS The title compound was prepared in
a similar manner as described in Example 9.1, @tep D. MS mf‘(ES) 178.1 [M+H]4, 200.1 [M+Na];

1H NMR (400 MHz, DMSOWd8)mo2u8 4 ¢einterektd Iy esit§a0 rpng2edgaipeg in Zegegle 3H SPe-4.8.0 Hz),

1.97 (dd, 1H, JJMS%/B(E*?’ T 5450 3HT), sb OB ARd A HEDNMR (400 MHz, CDCL): 6 3.18 (4d, 18, J, =

st e g R LR e o

cycIopropa{aIpeﬁﬁdﬂeﬂe*ﬂ@éﬁbbﬁﬁﬁl@; 3H.F=RNH)0 CN 10 H The title compound was prepared in a
similar manner as described in Example 9.2, Step F. MS m/z (ES ): 160.2 [M+H]', 319.1 [2M+H]i; 1H

5 001,97 (. SRS (T ST, {355 R (oA Rl ARttt T 10T
(t)-exo-l-methy|-aigrtopsfiaiperiaisny-facarosditaridNaa95t2, 3- diaza-cyclopropalalpentalene. H H
N'NH N~NH

Hx,/ 4
’W’roa
H N 8
10 The title compound was prepared in a sinmlar manner as described in Example 9.2, Step D.
MS m/z (ES*): 221.3 [M+H]", 243.3 [M+Na]"; "H NMR (400 Mz, CDCl,): & 4.38-4.30 (mm, 2H),
2.92(dd, 18, J, = 17.5 Hz, J, = 6.9 Hz), 2.65 (d, 1H, J = 17.5 Hz), 2.35 (ddd, 1H, J;=76Hz L=
6.2Hz, I, =13 Hz), 2.21 (d4, 1H, J, = 144 Hz, I, = 6.7Hz), 1.37 (, 3H, i = 7.1 Hz), 1.23-1.17 (m,
1Hj), 1.11-1.01 (m, 1H}, 0.91-0.83 (m, 4H}.

15
Example 9.23: Preparation of (¥)-ende-1-ethyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalajpentalene-4-carboxylic acid.

N
H “, Vi N
% = OH
Ny
M H\\\‘ o

The title compound was prepared in a similar manner as described in Example 9.3.
20 MSmaz(ES') 193.0 DMHHET, 215.0 [M+Na]"; "H NMR (400 MHEz, DMSO-de): 6 2.80 (dd, 1H, J; =
172 Hz, I, = 6.8 Hz), 249 (¢, 1H, T = 17.2 Hz), 2.24 (ddd, 1H, J, = 7.6 Hz, J. = 6.2 Hz, ;= 1.0 Hz),
2.15 (dd, 1H, J; = 14.4 Hz, I, = 6.4 Hz), 1.18-1.11 (m, 1H), 1.03-0.93 (m, 1H), 0.81 (t, 3H, T= 6.9
Hz), 0.77-0.68 (m, 1H).

25 Example 9.24: Preparation of (x)-endo-1-ethyl-4-(2H-tetrazol-5-y1)-12,3,5,5a-tetrahydro-1H-
2.3-diaza-cyclopropaia]pentalene.
Step A: Preparation of (&)-endo-1-ethyk-1a,3,5 5a-tetrahydro-1H-2,3-diaza-

cyelopropalalpentalene-4-carboxybic acid amide.
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Me N_NNH The title compound was prepared in a similar manner as described in Example 9.2, Step
G. 20 MS m/z (ES"): 203.5 [M+H]+, 225.4 [M+Na]+; 1H NMR (400 MHz, DMSO-d6): 6 2.89 (ddd, 1H,
J; =16.2Hz,J2=4.7Hz,J3=1.6 Hz), 2.81 (d, 1H, J = 16.2 Hz), 2.02-1.98 (m, 2H), 1.08 (d, 3H, J =
6.1 Hz), 0.70VEyadsDpP242 = 6.1 Hz, J2 = 3.0 Hz, J3 = 3.0 Hz). Example 9 ROTRrSHetiSs? of
()-endo-I-methyl-la,3,5,5a- tetrahydro -IH-2,3-diaza- 25 Wclopropa[alpentalene -4-carboxylic acid ethyl
ester. HN-NH Me OEt H . O The title compouﬁTbI wagpribared in a similar manner as described in
Example 9.2, Step D. MS m/z (ESA): 207.1TMN] 2292 t\+NH}; 1H NMR (400 MHz, CDC13): S
4.37-4.30 (m, 2H), -92 WO 2006/069242 PCTHISI06%/046 'b
2.92(dd,1H,3,=17.5Hz,J,=6.8Hz),2.65(d,IH,J=17 iéHz) 2.33(t, 1H J=6.8Hz),2.33(dd, 1H, J, =15.0 Hz,
32 = 6.8 Hz), 1.38 (t, 3Fe ide Fompas FEOrEPay(ih 2 PEIYIE0TPING a3 descrbedgr KpypleSh S 20:
Preparation of (§rerdqasmethyblaBid;Sastetrakydrp-1H-2,3-diaza 5
cyclopropala]pentalene-4-carboxylic acid. H N -NH Mc~'~i OH H Ho ~ O The title compound was
prepared in a similar manner as described in Example 9.3. MS m/z (E % 179 1 [M+H]*, 357.1
[2M+H]+; HNM&@Bo Rﬁ%r@m@@%@@%@tw&laﬁ 5 pa-tetrhgdepy 52 3-gi%49,) 2 64 (d, 1H, J = 17.2
Hz), 2.30-2.18 (tReidptppalaBieeitiche MtarhonifiieHz, J2 = 10 7.0 Hz, J3 = 7.0 Hz). 0.69 (d, 3H, J = 6.4
Hz). Example 9.21: Preparation of (i-)-endo-l-met%4-(2lqi;trSHazol-S-yl)-la,B,5,5a—tetrahydro-|H-
2,3-diaza-cyclopropala]pentalene. Step A: Pre
(f)-endo-I-methyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza®&,5 ¢ walajpentalene-4-carboxylic acid
amide. H, NNH Me NH2 . The title compound W ~prepared in a similar manner as described in

Example 9.2, Step E. MS ES + 355 H +:'H 400 D): 6
2.88 (dd, 1H, J, = 16.5 1" {E_S Jﬁ“]f’)wésé’ ﬁajm z’j Sz%%’%ﬁ"(% Af%%%‘é"ipdd IH, J,
‘=6.4Hz,J2 = MSmkZ (ES*) 174.1 [M+HT, 3474[’7M+H]

10

Step C: Preparation of (£)-endo-1-ethyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-1H-2,3~

Ne
H, g NH
AN
H\\‘\\\\\ “~ "NH

r

H N=p
The title compound was prepared in 2 similar manner as described in Example 9.2, Step &,
15 MSm/i(ES'): 217.1 [M+H]", 433.1 [2M+H]"; "H NMR (400 MHz, CD,0D): 6 2.91 (dd, 2H, J; =
14.6 Hz, I, = 6.1 Hz), 2.07-2.03 (m, 1H), 1.88-1.79 (m, 1H), 1.66-1.57 (m, 1H), 1.17(dd, 1H, J; = 7.7
Hz, J,=4.7 Bz), 1.09 (t, 3H, I=7.4 Hz), 0.56 (dd, 1H,J, = 4.2 Hz, ), = 3.2 Hz).

dizza-cyclopropalajpentalene.

Exampie 9.25: Preparation of (&)-endo-1-vinyl-13,3,5,5a-tetrabkydro-1H-2 3-diaza-
20 eyclopropafajpentalene-d4-carboxylic acid ethyl ester.

N
H, 4 NH
\\Q‘
H S 8

The title compound was prepared m a similar manner as described in Example 9.2, Step D.
MS m/z (ES"): 219.2 [M+H]", 241.1 [M+Na]"; "B NMR (400 MHz, CDCl): 6 5.31-5.23 (m, 1H),
5.05-4.95 (m, 1H), 4.39-4.31 (m, 2H), 2.99 (dd, 16,7, =17.5 Hz, [, = 6.7 Hz), 2.76 (d, 1H, J=17.5
25 Hz),2.60 (ddd, 18, J,=7.6Hz, J,=6.0 Hz, J; = 1.2 Hz), 242 (ad, 1K, J, = 15.0 Hz, 1= 6.0 Hz),
1.99(ddd, 1H, 1, =8.0Hz L,=8.0Hz,I;= 8.0 Hz), 1.37 (¢, 3H, J="7.1 Hz).
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20 7.0 Hz, J3 =7.0 Hz). 0.69 (d, 3H, J = 6.4 Hz). Step E: Preparation of
(t)-endo-Imethyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala]pentalene-4-carbonitrile. SHCN 25
The title compound was prepared in a similar manner as described in Example 9.2, Step F. MS nilz
(ES'): 160.1 WO-He/8244 [2M+H]*; 'H NNIR (400 MHz, CD30D): 6 2.84 (BdI/IBROISM6EH.6 Hz, J2 =
6.7 Hz), 2.59 (d, 1H, J = 16.6 Hz), 2.36-2.27 (m, 2H)), 1.39 (gdd, 1H, J, = 6.,4.Hz, J2 = 7,0 Hz, J3 =
7.0 Hz). 0.69 (dexamplp 231 Ronarafos f{-o- Wéb‘ﬁ%&ﬁ%?’%%“te*raﬁyd“"”gz’e’ﬂ‘m'
(fH-endo-I-methyldef@bpipiienoliteh-dar BesyBaadtrahydro-IH-2,3- diaza-cyclopropalalpentalene. -93
WO 2006/069242 PCT/1JS2005/046599 Me H, NH N N H.” N_N The title compound was
prepared in a similar manner as described in.Egamyp ”9/2, Ste%ﬁ MS m/ (ES): 203.4 [M+H]', 405.4
[2M+H]'; 'H NMR (400 MHz, CDCI3): S 3.18 ~ 1138 Hz,J2=6.5Hz),295(d,IH,J=17.4
Hz), 2.60-2.53 (m, 21D), 1.67 (qdd, 1H, J, = 6.3 I,—.{?‘, J2=5700Hz J3=7.0Hz).0.82(d, 3H,J=6.5
Hz). Example 9.22: Preparation of (t)-ettdo-I-ethyl-la.3.5.5a-t - 187a-
cyclopropalalpentalenFeﬁ-%égbég;31%r‘f§)5n>?f/)llf'(lc1 acid Pé%ﬁ?/ﬁe%éntérs}ﬂ% ﬁalﬁg %gc?%%%gégﬁ%%&%é%agcom ound was
prepared ifi a sMfarriaRher ha [AESEEEd Ak pIE YYRLME BEMBRILIESA! 6915 viFH],
243.3 [M+Na]';'k NiMIRI(400 Mz, CREIBY, 6 4.88:4:30, G 42, 4R9G{Ad HA, F169ERFHA0IR = 6.9
Hz),2.65(d, 1H,J=1 35 (ddd, 1H,J,.7. 7.6 76, T 2Ldd, IH, J, =
FLmi ﬁ%&g@ 899 U737 1.6 Heorl? 7502005 Jair a8 iz AL (dd

14.4 Hz, J2 = 6. : 1 Hz); 1.23-1.17 (m, , .01 (m, 1H), 0.91-0.83 (m,
4H). 15 ExamplEm 123 53 dpal 4461 - dadd Bty &% 365kt 8) dro-IH-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid. H NNH r"rr OH

10 Example 9.27: Preparation of
Step A: Preparation of (+)-endo-1-vinyl-1a,3,5 Sa-tetrahydro-1H-2,3-diaza-

cyclopropajajpentalene-4-carboxylic acid amide.

N
H, ¢ N
N P NH2
\\
H &

N o
The title compound was prepared in a similar manner as described in Example 9.1, Step D.
15 MS m/z (EST): 190.2 [M+H]", 379.2 TOMH]" 'H NMR (400 MHz, DMSO-dg): 6 5.25 (dd, 1H, I =
16.9 Hz, I, = 2.3 Hz), 498 (dd, 1H, J; = 10.4 Hz, J, = 2.4 Hz), 4.90-4.81 (m, 1H), 2.88 (bd, 1H, J =
13.6 Hz), 2.64-2.49 (m, 2H), 2.40 (ad, 1H, J;=13.7 Hz, J, = 6.9 Hz), 1.92 (ddd, 1H, J, = B4Hz L=
8.4 Hz, J, = 8.4 Hz).

20 Step B: Preparation of (£)-endo-1-vinyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafalpentalene-4-carbenitrile.

N
H, ¢ NH
/‘
\\\\ CN

The title compound was prepared in a similar manner as described in Example 9.2, Step F.
MS m/z (EST): 1723 [MAH], 343.3 [2M+H]"; "H NMR (400 MHz, CDCly): 8 5.30 (dd, 1H, J; =
25 16.9 Hz, J,=2.0 Hz), 5.08 (dd, 1H, J; = 104 Hz, J, = 2.0 Hz), 4.53 (ddd, 1H, J,=16.9Hz, J, =104
Fiz, J5 = 8.5 Hz), 2.96 (&, 1H, J; = 16.9Hz, J, = 6.7 Hz), 2.73 (&, 1H, J = 16.5 Hz), 2.60-2.49 (m,
2H), 2.03 (ddd, iH, T, =83 Hz, J, =83 Hz, ;=83 Hz).

Step C: Preparation of ()-endo-4-(2H-tetrazol-5-yl)-1-vinyl-1a,3 5.5a-tetrahydro-1H-2.3-
30 diaza-cyclopropalajpentalene.
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O The title compound was prepared in a similar manner as described in Example 9.3. 20 MS n7Iz
(ES"): 193.0 [M+HY]', 215.0 [M+Na]'; 1H NMR (400 MHz, DMSO-d5): 6 2.80 (dd, 1 H, J, _ 17.2 Hz, J2 =
6.8 Hz), 2.49 (d, 1H, J = 17.2 Hz), 2.24 (ddd, 1H, J, = 7.6 Hz, J2 = 6.2 Hz, J3 = 1.0 Hz), 2.15 (dd, IH,
31=14.4 Hz WO 26@®/45P#2}, 1.18-1.11 (m, 1H), 1.03-0.93 (m, 111), 0.81 (t, BHI/8208594K{2Y, 0.77-0.68
(m, 1H). 25 Example 9.24: Preparation of (=)-ettdo-I- ett@ZI 4 -(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-IH-
2,3-diaza-cyclopropalalpentalene. Step A: Prep )

(t)-endo-l-ethyl-la,3,5,5x-tetrahydro-IH-2,3- a“. €0 pfopalalhentalene-4-carboxylic acid amide. -94
WO 2006/069242 PCT/US2005/046599 H NI-NI-L\ M2 H H'\ O Mk title compound was prepared in a
similar manner as described in Example 9.1, St5b D. MS m/z ('ES) 192.0 [M+H] °, 383.2 [2M+H]". 5
Step B: Preparation of](h)f—‘ét&nmmwumﬂlWa%@@%ﬁmwhvmmfw%%bféy%mb‘ﬁ {el} Step F.
pentalene-4-carh@njiflgsst; NHGN bbe gmmmm PIERABMM):A SFuEISA MDY as
described in Ex Ie Iz ( ] ,

Preparation of (%I@:]d%g- -Hé’t%?% %égf%tﬂgﬁol }il Jé, ) tf?"a% ro- JT? égfazf}z% %ﬁ(ﬁ%ﬁ%gé[a]
pentalene.H N *NH ﬁ%ﬂlzﬁwmﬂ?ﬁﬁédtlfﬁ éorriéélﬁ?djwag ?)%’ba:’r@@%ﬁ@a(@lﬂﬁhr manner as described
in Example 9.2, Step G. 15 MS m/z (ES3): 217.1 [M+11]+, 433.1 [2M+11]+; 'H NMR (400 MHz,
CD30D): S 2.9 14. 6 Hz 6. 66-1.57
(m, 111), 1.17 (ﬁ%"?ﬁ%l} 2k TR “%%f eﬁf’l‘S T f Zﬁﬁ}@%‘z‘iﬁ@r 5‘%5653%@5% tglg&y%}%%z Hz, J2

= 3.2 Hz). Exanﬁﬁe‘@%@mﬁ@*ﬁﬁ@ﬁﬂéﬂmﬁendo l-vinyl-la,3,5,5a-tetrahydro-1H-2,3-diaza- 20
cyclopropala]pentalene-4-carboxylic acid ethyl ester H N'NH H

R

10 The title compound was obtained by HPLC purification from the mixture of diastereomers as
described in Example 9.4, Step F. MS: nvz (ES+): 301 [M+Na]", 279 [M+HTT, 251 [M-NZHH]
'H NMR (CD;0D): 6 7.2-7.05 (m, 2H), 7.03 (t, 1H, 3=6.8), 6.97 (d, 2H, }=7.4), 3.0-2.8 (m, 1H), 2.77
(d, 1H, 7=16.7), 2.5-2.3 (m, 3H), 2.02 (dd, 15, Ji=14.5, J,=8.9), 1.55-1.45 {m, 1H).

i5 Example 9.29: Preparation of (£)-ex0-1-Propyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-~
cyclopropafalpentalene-4-carboxylic acid ethyl ester.

Step A: Preparation of (¥)exe-6-Propyt-bicyclof3.1.01hexan-2-ol.
H

R

OH
The tifle compound was prepared in a similar manner as described in Exampie 9.2, Step B.

20 *H NMR (CDCLy): 6 4.21 (6, 1H, J=4.8), 1.95-1.80 (m, 1H), 1.67 (dd, 1H, J=12.5, J,=8.2),1.53 (dd,
1H, 1,=14.2, 5,=8.3), 1.48-1.28 (m, 4H), 1.20-1.05 (m, 3H), 0.88 {t, 3H, J=7.3), 0.37 (septet, 1H,
1=3.3). Contains ca 30% (+)endo-6-n-propyl-bicyciof3.1.0hexan-2-oL

Step B: Preparation ef (£)-exo-6-Propyl-bicycio[3.1.0)hexan-2-one.
H

25 H o

The title compound was prepared in a similer manner as described in Example 9.2, Step C.
'H NMR (CDCl): 6 2.15-1.95 (m, 4H), 1.9-1.8 (m, 1H), 1.53 (4, 1H, J=5.0), 1.50-1.35 (m, ZH),
-97 -



OEt O The title compound was prepared in a similar manner as described in Example 9.2, Step P.

MS m/z (ES’): 219.2 [M+H]', 241.1 [M+Na]';'H NMR (400 MHz, CDC13): 8 5.31-5.23 (m, 1H),
5.05-4.95 (m, 111), 4.39-4.31 (m, 2H), 2.99 (dd, 1H, J, =17.5Hz, J2 = 6.7 Hz), 2.76 (d, 1H,J=17.5
25 Hz), 2.60 {del&m4632£ 7.6 Hz, J2 = 6.0 Hz, J3 = 1.2 Hz), 2.42 (dd, 1H FLEUEZ05ME#332 = 6.0 Hz),
1.99 (ddd, 1H, J, = 8.0 Hz, J2 = 8.0 Hz, J3 = 8.0 Hez)%, 1.37 (t HaJ =7.1 Hz). -9 \J(vloo QO6!Q69242
PCT/US2005/0468599 6%t Y. 56+ P repatatighat F-ena SR 12 s SIS Ry a2, 3-diaza-
cyclopropala]pentalene-4-carboxylic acid. H N-NH OH Hc’, O The title compound was prepared in a
similar manner as described in Example 9.3. 5 MS ink (ES"): 191.2 [M+H]+, 381.3 [2M+11]+; 'H NMR

(400 MHz, DMSO-d6): 6 5.25 (dd, 1H, J, 6.9 Hz =2.3Hz), 4 Sﬁ' IH,J,=10.4Hz,J2=24
Hz), 4.85 (ddd, 118 5~ T B39 I-_)“i’é?’[t'é’(”zﬁyﬁg39%’%5‘*1‘42%?“5'?’9%“(5%% 132 17 3 Hz, J2 = 6.6 Ha),
2.57-2.50 (in, 2let)iops@r¢tidpentalede4-¢aImxylic adid @hgliagtyr1 94 (ddd, 1H, J,= 8.4 Hz, J2= 8.4 Hz, J3=
8.4 Hz). 10 Example 9.27: Preparation of Step A:¥Preparatiop of
(t)-endo-l-vinyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropajalpentalene-4-carboxylic acid amide. H N
epargd_iff THmildt manner as described in Example 9.1,
Step D. 15 MS inlz (EST): 190.2 [M+H]', 379.2 [2} MR (400 MHz, DMSO-d6): S 5.25 (dd,

1H,J_16.9 Hz, J2 =23 Hz), 4.98 (dd. 1H.J =.10.4 Hz J2 = 2.4 Hz), 4 90- .88 (bd, 1H,
7= 13.6 Hz), 2.64-2.4@’%@2396?3‘%&?@%?%63 ,“?:‘i%’."/ﬁ e egﬁ“z ,%1'?19%% i 9131"4"2;%3@ 8.4 Hz,
J2 = 8.4 Hz, J3M8 4piz(ED0: 818 P BMNere fi BYiGH of & -Shd8itlvidy MR Sttty r g HHZ 3- diaza-
cyclopropala]pentaiene-d carhenitete. 1 ; &HON Thedjder cenmpnngs was (rejipred i a0imilEy, manner

a5 descritge 1 EARTIENG 9 SRy 1450 64595 bR R I oG RN L VIR (400 Mz,
: . " Contains ca 30% (&)-endo-1-n-propyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropalajpentalene-4-

carboxylic acid ethyl ester.

Exampie 930: Preparation of (£)-exo-1-Propyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
15 cyclopropafalpentalene-4-carbexylic acid.

H 0
W%
H o -NH

The title compound was prepared in a similar manner as described in Exampie 9.3.
MS: m/z (BS+): 229 [M-+Nal", 207 [M+H]", 189 [M-CH]'"; 'H NMR (CD;OD): § 2.95-2.85 (m, 1H),
2.79 (d, 1H, }=16.8), 2.00-1.90 (m, 2H), 1.47 (m, 2H, J=7.1), 1.40-1.25 (m, 2H), 0.96 (t, 3H, I=7.3),
20 (.63 (m, 1H, J=3.4).

Example 9.31: Preparation of (£)-exo-1-Propyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-15-
2.3-diaza-cyclopropala]pentalene,
Step A: Preparation of (£)-exo-1-Propyl-1a,3,5.5a-tetrahydro-1H-2,3-diaza-

25 cyclopropalajpentalene-4-carboxylic acid amide.

B S-NH

The title compound was prepared in a similar manner as described in Example 9.2, Step E.
MS: vz (ES+): 206 [M+H], 189 [M-NH2]"; "H NMR (CD,0D): § 2.92 (dd, 1H, I;=16.4,1,=5.8),
2.82 (d, 1€, J=16.5), 2.05-1.90 (m, 25}, 147 (pentet, 28], J=7.1), 1.38-1.28 (m, 2H), 0.96 {1, 3H,
30 I=7.3), 0.66 (septet, 1H, J=3.3).
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25 16.9 Hz, J2 = 2.0 Hz), 5.08 (dd, 1H, J, = 10.4 Hz, 32 = 2.0 Hz), 4.93 (ddd, 1H, 3, =16.9 Hz, J2 =
10.4 Hz, J3 = 8.5 Hz), 2.96 (dd, 1H, J, = 16.9 Hz, 32 = 6.7 Hz), 2.73 (d, IH, J = 16.9 Hz), 2.60-2.49 (m,
2H), 2.03 (ddd, 1H, J, = 8.3 Hz, J2 = 8.3 Hz, J3 = 8.3 Hz). Step C: Preparation of
(t)-endo-4-(2WQetrE#BieB4y1)-1-vinyl-1a,3,5,5a-tetrahydro-1H-2,3- 30 diazatsytfoprpapaipentalene. -96
WO 2006/069242 PCT/US20051046599 H N-NH N NH H11\" N=N' The title compound was prepared
in a similar manner as described in Example 9.1, Step F. MS rn/ (ES"): 215.2 [M+11]+, 429.3
[2M+11]+; 'H N¥Rp (BODrklaizi@DE GPix &1 808-263(Afiattelyally OF-UOD wia2H), 3.05 (dd, 1H, 3, =
16.6 Hz, J2 = 6.@,&@%@&%@,&%&@0@&@, 2.62 (dd, 1H, J, 5=7.5Hz, J2 = 6.1 Hz), 2.55 (dd,
111, J1=13.5 Hz, J2'= 7.0 Hz), 2.06-2.00 (m, 1H). Example 9.28: Preparation of
(t)-endo-I-Benzyl-4-(211-tetrazol-5-yl)-la,3,5,5a-tetralydrQ-IH- 2 3xdiaza-cyclopropalalpentalene. H H
N-N'N uu " N HNNH |10 The title compound & <Q) ed By BPLC purification from the mixture of
diastereomers as described in Example 9.4;-Step F,AMS\m/ (ES+): 301 [M+Na]~, 279 [M+H]’, 251
[M-N2+H] ; '"H NMR (CD30D): S 7.2-7.05 (m, 2H), '}4.03 (tN1H, 3=6.8), 6.97 (d, 2H, J=7.4), 3.0-2.8 (m,
1H), 2.77 @, 1H, S=184e)ide3@nBotm B4 pr0d (d@ sl ieapgos as)iesginy ; Examme Sfa SR Y. 15
Example 9.29: Rigpajatien-of () gxashPronxataSihcartetrabyedrant213:diaz8.0), 2.76 (4, 11,

cyclopropalalpent -4-carboxyli id ethyl ester. A:.Rre t] _

of(t)exo-G-Propyﬂ- %c%ys;t o][é?i(ﬁihe ac%%g@im t?lj[f ‘ﬁs} Oilg’ihtl??ﬁéz %81[1?1%@.1?%% &%@%feﬁﬁ%’e%ﬁn a similar
manner as descdiitid: iExaMple 9.2, Step B. 20 'H NMR (CDC13): 8 4.21 (d, 111, J=4.8),1.95-1.80
(m, IH), 1.67 (dd, 111, J,=12.5, J2=8.2),1.53 (dd, IH, J,=14.2, J2=8.3), 1.48-1.28 (m, 414), 1.20-1.05
(m, 3H), 0,88 (t,311,.J57.3).0,37 tet, 1H. 3=33).Containg ca 3098 ¢ . a2z

(t)endo- 6-%§prop5$ﬁ%%‘ygf§ ?‘fkb(jﬁé?(%%_eﬁoﬁlgtopylxl?(.);H%etrazol% 3?’393{%,551 tefrahydro-1H-2,

diaza-cyvclopropalalpentalens,

H
H N'N\
IN
" "N
M \N,NH

The title compotmd was prepared in a similar manner as described in Example 9.2, Step G.
MS: m/z (BS+): 231 [M+H]', 203 [M-N2+H]"; "H NMR (CD:OD): 6 3.00 (dd, 1H, J=10.1, 1,=6.1},
15 2.91(d, 1H, J=16.2), 2.07 (m, ZH), 1.50 (sextet, 2H, J=7.3), 1.35 (septet, ZH, J=7.0), 0.99 {t, 3H,
J=6.1}, 0.74 (septet, 1H, J=3.3).

Example 9.32: Preparation of (¥)-endo-1-Propyl-1a,3,5,5a-{etrabydro-1H-2,3-diaza-
cyclopropalajpentalene-4-carboxylic acid.
H 0
_—/ 11 e OH
20 H o N-NH
The title cémpomzd was prepared in & similar marmer as described in Example 9.3 using the
mixture of diastereomers described in Example 9.29, Step C. MS: m/z (ES+): 229 [M+Na]', 207
IV+HT, 189 [M-OH]"

25 Example 9.33: Preparation of (£)-endo-1-Propyl-4-2H-tetrazel-5-yl)-12,3,5,5a-tetrahydro-1H-
2,3-diaza-cyclopropalalpentalene.
Step A: Preparation of (£)-endo-1-Propyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropalajpentalene-4-carboxylic acid amide.
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Step B: Preparation of(f)-exo-6-Propyl-bicyclo[3.1.0]lhexan-2-one. H 25 H o The title compound was
prepared in a similar manner as described in Example 9.2, Step C. 'H NMR (CDC13): S 2.15-1.95 (m,
4H), 1.9-1.8 (m, 111), 1.53 (d, 111, J=5.0),1.50-1.35 (m, 2H), -97 WO 2006/069242
PCT/US2003}548869692435-1.25 (m, 3H), 0.91 (t, 3H, J=7.3). Contains ca BOWA52005/046599
(t)endo-6-n-propyl-bicyclo[3.1.0]hexan-2- one. Step,C: Prepa&ation of
(=)-exo-1-Propyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza-$.eyclopr@pala]pentalene-4-carboxylic acid ethyl
ester. HO H N'NH The title compound was pr pa =S nRjanner as described in Example 9.2,
Step D. MS: m/z (ES+): 257 [M+Na]', 235 f+H]T, 48NM-QFEt]+; 'H NMR (CDC13): S 4.25 (q, 211,
J=7.1, OCH2), 2.86 (dd, 1H, J,=17.1, Jz%6.2), 2.74 (d, *H, J=17.1), 1.95-1.90 (m, 11-1),1.87-1.80 (m,
1H), 10 1.40-1.10 (m, Ti4 titctouivnynt 2% prepiedi= 7 Siylap :88er 35dasciber, 2) Egagplesehtaier B, J=3.4).
Contains ca 30%4f=onde-ln-pranptia Sohaxtetiahydwmitichediazaus ysloprapakalpentatene-4-

carboxylic acid ethyl ester. Ex le 930: Pr tion of, ) i
()-exo-l-Propyl-l%%,é%%%ﬁ%%%‘lr%- 29355()1@212{ 5?g'y I%’6%%5?&]2[)}&%&elhze(-lﬁ’-%:lél)r’t}()l)?yh'g% id. H O OH
H N-NH THe titlé¥obriigdliffdwailbrepared in a similar manner as described in Example 9.3. MS: m/z
(ES+): 229 [M+Na]', 207 [M+H]+, 189 EM-0111+; 'H NMR (CD30OD): 6 2.95-2.85 (ni, 1H), 2.79 (d, 1H,

j=16.8),2.00-1.90 (in, 211), 1.47 ( H. J= 1.40-1.25 (in 0.96 (t,3H, J=7.3), 20 0.63 (in, 1H,
J=3.4). Example& 5%%’:2%}%’65% |%Egg%é?dé}i%ﬁ;glg%lp%’]ﬁgé%&d{egy adzrgl-?éi%)%fg%%,5a-tetrahydro-IH-
2,3-diaza-cyclogygsaiansénpsrnlenstsprroniitiparation of
(t)-exo-I-Propyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- 25 yclopropa[%]pentalene-4-carboxy|ic acid amide.
HO -/j"'NH2 H The The title compound was prepgreelin a simjk manner as described in Example
9.2, Step E. MS: m/z (ES+): 206 [M+H]', 189 [M-NI2T3 (CD30D): 6 2.92 (dd, 1H, Jj=16.4,
:J2=5.8), 2.82 (d, 1H, J=16.5),2.05-1.90 (m, 2H), 1.47 (pentet2H, J=7.1), 1.38-1.28 (m, 2H), 0.96 {t,
3H,

106 The titie compound was prepared in a similar manner as described in Example 9.2, Step ¥.
MS: vz (BS+): 188 [M+H]; 'H NMR (CD,0D): § 2.85 (ad, 1H, 3;=16.6, J5=6.6), 2.60 (d, 1H,
I=16.6), 2.4-2.3 (m, 2H), 1.45-1.20 (m, 3H), 1.15-1.05 (m, 1H), 0.90-0.80 (m, 3H), 0.78-0.65 (m,
1H).

i5 Step C: Preparation of (£)-endo-1-Propyi-4-(2H-tetrazol-5-yl)-1a,3.5, Sa-tetrahydro-1H-2,3-

diaza-cyclopropajajpentaiene.

H NN
AN W
Ho y-NH
The title compound was prepared in a similar manner as described in Example 9.2, Step G.
MS: m/z (BS+): 231 [M+H]", 203 [M-N2+H]"; 'H NMR (CD;OD): 6 2.97 (dd, 1H, J;=10.2, ;;=6.4),
20 2.72(d, 1H, J=18.3), 2.40-2.34 (m, 2H), 1.42-1.28 (m, 3H), 1.20-1.11 (m, 1H), 0.86-0.77 (m, 4H
meluding 0.85 (t, 3H, J=7.4)).

Example 9.34: Preparation of (£)-exo-1-Butyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalajpentalene-4-carboxylic acid ethyl ester.
25 Step A: Preparation of (£)-(E)-2-(Oct-3-enyDoxirane.

\/\/\/\/\O

2-(But-3-enyl)oxirane (1.000 g, 10.2 mmol) and hex-1-ene (9.12 g, 102 mmol) were stirred
at room temperature for 24 hr in & sealed scintiliation vial with Zhan Catalyst-1 (0.057g,

0.086mmol). Solvent was removed under reduced pressure and the residue purified by column
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30 J=7.3), 0.66 (septet, 1H, J=3.3). -98 WO 2006/069242 PCT/US2005/046599 Step B: Preparation
of (f)-exo-I-Propyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza- eyclopropala[pentalene-4-carbonitrile. HN H
NNH 5 The title compound was prepared in a similar manner as described in Example 9.2, Step F.
MS: m/z (ESWY? 2884M3+H]T;'H NMR (CDBOD) 6 2.88 (dd, 1H, J1=16.3, Jﬂ@“@’%{®9 1H,

J=16.2),2.1-2.0 (m, 2H), 1.47 (pentet 2H, J=7.3), 1. 40 1.28 (i t{é 2 g zl (septet,
1H, J=3.3). 10 Si%@&é oERINAF AP (i RRE s s A R ? SIS ’%r%‘a %Se?r is-111-2,3-
diaza- cyclopropafalieiNEeaBCH: H5 - HN2E)LBN K Bmm@,thl%?cbmbﬁhaf\n?a@ mbégbeﬁﬁﬁ & similar

manner as des%’bﬁq)m ”iﬂ'%% B, SR & M SNi2{ES5)ik 3N 55 203 BMyNCarlris'th NMR
(CD30D): 6 3. OO 1H, J2=6.1), 15 2.91(d, 1H, J=16.2),2.07 (m, 211), 1.50 (sextet, 21-1,
J=7.3), 1.35 (se&é’t(zéﬁ (?J"%S% ]%i’@@“t? 3H, J=6.1), 0.74 (septet, IH,.T=3.3). Example 9.32:
Preparation of (t)-endo-I-Propyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropa[a]p%lgn@ﬁ@@gﬁmﬁ&maj;@ymy@g@ +h kb hastitle compound was prepared in a
similar manner as described in Example 9.3 using the mixture of diastereomers described in Example
9.29, Step C. MS: m/z (ES+): 229 [M+Na]+, 207 [M+H] [M-OH]'. 25 Example 9.33: Preparation
of ()-endo-I-Propyl-4-(2H-tetrazol-5-yl)-la,3,5,5a-tetr&F v‘ﬁ J2 2 3 -diaza-cyclopropala] pentalene. Step
A: Preparation of (t)-endo-I-Propyl-1a,3,5,5a-tefrahydro-H-2%-diaza-
cyclopropala]pentalene-4-carboxylic acid amide. -99 WO 200@;669242 PCTIUS2005/046599
The title compound was prepared in a similer manner as described in Example 9.2, Step B.
'H NMR (CDCl): §4.21 (¢, 1H, 1=4.8), 1.95-1.80 (m, 1H), 1.69 (dd, 1H, J=12.6, ;=8.0),1.54 (dd,
19 1H, I,=11.6, J;/=5.7), 1.48~1.25 (m, 6H), 1.25-1.05 (m, 3H), 0.95-0.85 (m, 3H), 0.36 (septet, 1,

J=3.3). Contains ca 20% (=)-endo-6-n-butyl-bicyclo[3.1.Ofhexan-2-ol.

Step C: Preparation of (£)-exo-6-Butyl-bicyclo[3.1.0thexan-2-one.

H
H O
15 The title compound was prepared in a similar manner as described in Example 9.2, Step C.

'H NMR (CDClLs): 6 2.15-1.95 (m, 4H), 1.9-1.8 (m, 1H), 1.54 (t, 1H, }=2.4), 1.45-1.20 (m, 7H), 0.95-
0.85 (m, 3H). Contains ca 20% (+)-endo-6-n-butyi-bicyclo[3.1.0]hexan-2-one.

Step D: Preparation of (£)-exo-1-Butyl-12,3.5 5a-tetrahydro-1H-2,3-diaza-
20 cyclopropajalpentalene-4-carboxylic acid ethyl ester.

H o)

P
o O

B y-NH
The title compound was prepared in a similar manner as described in Example 9.2, Step D.
MS: mz (BS+): 249 [M+H], 203 IM-OEL]"; "H NMR (CDCls): 6 4.30 (g, 2H, 7=7.2, OCH2), 2.91
(ad, 1H, J;=17.0, 5:=6.2), 2.79 (4, 1H, J=17.0), 1.98-1.93 (m, 1H), 1.89 (dd, 1H, J;=9.8, 5,=6.0), 1.45-
25 1.10 (m, 9H, including 1.32 (t, 3H, J=7.1)), 0.87 (t, 3H, J=6.8), 0.70-0.60 (m, 1H)}. Contains ca 30%
(+)-endo-1-n-butyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafajpentalene-4-carboxylic acid
ethyl ester.

Example 9.35: Preparation of (X)-exo-1-Batyl-12,3.5,5a-tetrahydro-1H-2,3-diaza-
30 cyclopropalalpentalene-4-carbexylic acid.
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H 0 NH2 H N,H The title compound was prepared in a similar manner as described in Example 9.2,
Step E. MS: m/z (ES+): 206 [M+H]', 189 [M-NH2];’H NMR (CDCI3): S 6.45 (br s, 1H), 5.95 (br s, 1H),
2.93 (dd, 1H, JI=16.6, J2=6.6), 2.68 (d, 1H, J=16.6), 2.4-2.3 (m, 211), 1.4-1.2 (m, 3H), 1.15-1.00 (m, 5
1H), 0.88-0. P8 At0&#P2Step B: Preparation of (f)-endo-I-Propyl-la,3,5,5x-RAHEEBG AT B-diaza-
cyclopropa[a]pentalene-4-carbonitrile. H ON H N_H 10 The tige compound was prepared in a similar
manner as described in Example 9.2, Step F. MS: f/z{(ES+)}188 [M+H]~;'"H NMR (CD30D): S 2.85
(dd, 1H, JI=16.6, J,=6.6),2.60 (d, 1H, J=16.6), 2= ~QHI5-1.20 (m, 3H), 1.15-1.05 (m, 111),
0.90-0.80 (m, 3H), 0.78-0.65 (m, 1H). 15 $tep C: "-. atiQp, of
()-endo-I-PropyI-4-(2H-tetrazol-5-y|)-|a,3,5,5a—tetrahydro-w—|-2,3- diaza—cyclopro@g pentalene. H H
N-N ~un NN H N NHTheéttttercompbusidwacs piepamidn masiniidesrikmmerse ribed in Example
9-2,68tc§p Sd ZM%S%@%)QSQ%W%B %Q&iﬁd‘:l‘iﬁﬁhﬂift;(ﬁﬂ%tbm (CB QB (6, 2}972(?@(mcd1H13J1=10.2,
JZ=6.4), A 1H, J=18. 402, m,21 =1.2 - 201 m, 1H),
0.86-0.77 (m, 4F 371G rb‘%ﬁ% ﬁf&%g,s%‘:g.é‘)‘)@kg%éf‘%:ﬁ? rr’:abpérjtaf{gili)a”ﬁt’l&%g] =l
(t)-exo-I-Béityl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala]pentalene-4-carboxylic acid ethyl ester.
25 Step A: Pregatalion QfstpEpadatfae bS-gryboiane- o BQ-4BusJipnyl)Axiraneafy @00, 10.2
mmol) and hex-l-e%ie (F?.l , 1(%[{1@%were stirred at room temperature for 24 hr in a sealed
KT S L (oY

scintillation viaI2W3|"t f g, 0.086mmol). Solvent was removed under reduced

pressure and tHseresidBepuriarh e uyoe- e S8onBe S B ERIS 2005/046599

chromatographyy(§s3:Q%e EiAsinhexaneisilicaydagise ()-(E)-2-(oct-3-enyl)oxirane as a colorless oil,
'H NMR (CDC13): 6 5.5-5.4 (m, 211), 3.0-2.9 (m, 1H), 2.8-2.74m, 1H), 2.5-2.45 (m, 1H), 2.2-2.1

= NH,
10 Ho N
The tifle compornd was prepared in a similar manner as described m Example 9.2, Step E.
MS: m/fz (ES+): 220 [M+H], 203 [M-NH2]"; 'H NMR (CD;0D): § 2.92 (dd, 1, J;=16.4, I=5.9),
2.82 (4, 1H, }=16.0), 2.05-1.90 (m, 2H), 1.50-1.30 (m, 6H), 0.93 (1, 3K, J=7.0), 0.65 (septet, 1H,
J=33).
135

Step B: Preparation of (£)-exo-1-Butyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-~

cyclopropalajpentalene-4-carbonitrile.

H

//N

—
H \N ~NH
The title compound was prepared it 2 similar mammer as deseribed in Example 9.2, Step F.
20 MS: mv/z (BS+): 202 [M+H]; 'H NMR (CD,OD): 6 2.89 (dd, 1H, J1=16.3, 1,76.0), 2.76 (¢, TH,

7=16.2), 2.1-2.0 (m, 2ED, 1.50-1.30 (m, 6H), 0.93 (t, 3H, J=7.0), 0.70 (septet, 1F, 7=3.3).

Step C: Preparation of (+)-exo-1-Butyl-4-(2H-tetrazel-5-yi}-1 8,3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropafaipentaiene.

A
b4 N7
| LN
e "N
S
25 H o n-NA

The tifle compound was prepared in a similar manner as described in Example 9.2, Step G.
MS: my/z (ES+): 245 [M+H]+, 217 [M-N2+H]"; "H NMR (CD,0D): 5 2.99 (dd, 1¥, J;=10.2, }:=6.0),
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(m, 2H), 1.99 (q, 2H, J=5.7), 1.65-1.55 (m, 211), 1.35-1.25 (m, 411), 0.95-0.85 (m, 3H). Contains ca
20% (Z)-2-(oct-3-enyl)oxirane. 5 Step B: Preparation of(f)-exo-6-Butyl-bicyclo[3.1.0]hexan-2-ot. H H
OH The title compound was prepared in a similar manner as described in Example 9.2, Step B. 'H

NMR (CDC1%¥? 80460¢9¢42 1H, 3=4.8), 1.95-1. 80 (m 1H), 1.69 (dd, 1H, JIFATTE;F9e@N3954 (dd, 10

3153 Contaird i 5o e S OB ey B Ebales b Sl & PSRttt of

(t)-exo-6-Butyl-Biéydo[3.1.0]hexan-2-one. H H O 15 The title compound was prepared in a similar
manner as described in Example 9.2, Step C. 'H NMR (CDCl3) 6 2 15-1.95 (m, 4H), 1.9-1.8 (m, 1H),

1.54 (t, 1H, J=2.4 7H), 5 ( 20
(f)- en(do 6-n- blﬁ%ﬁ)aﬁgy %fzof‘%ﬁ%?(aonn Efgté g‘ie Sgr)%%pfg ion o T2 3-insar

(t)-exo-I-Bityl- |a¢@ia;m@imn§aa¢wmczmﬂamzac@o cyclopropala]pentalene-4-carboxylic acid ethyl
ester. HO O H N-NH The title compound was prepdred in a sgnilar manner as described in Example
9.2, Step D. MS: m/z (ES+): 249 [M+H]', 203 [M-O il CI3) S 4.30 (q, 2H, J=7.2, OCH2),
2.91 (dd, 1H, J,=17.0, J,=6.2), 2.79 (d, 1H, J=¥7.0);3-98 H), 1.89 (dd, 1H, J1=9.8, J2=6.0),
1.45 25 1.10 (m, 9H, mcludmg 1.32 (t, 3H,40=7.1)), of. ( N?;HHJ 6 8),0.70-0.60 (m 1H). Contains ca

Sove (-endo-I DUt 2Rl GHAN xdfgo e daga cudopiopalalpsialensA sathigulc acid

ethyl ester. Example 9. reparation of exo Butyl-1a,3,5,5a-tetrahydro- H 3-diaza-'3
cyclopropala]peraEHE dademssiadcariae ﬁ"%%@@@@@%ﬁ%@ﬁ ébé%}éﬁ%%@gzﬁo H N.-NH

The title compopdhwEs prepared in a similar manner as described in Example 9.3. MS: m/z (ES+):
221 [M+HJ, 203 [M-OH]+;'H NMR (CD30D): S 2.95-2.85 (m, 1H), 2.78 (d, 1H,

Example 9.38: Preparation of (x)-endo-1-Butyl-4-(2H-tetrazol-5-yl)-12,3,5 Sa-tetrahydro-1H-~
2,3-diaza-cyclopropaiajpentalens.

Step A: Preparation of ()-endo-1-p-Butyl-1a,3.5,8a-tetrabydro-18-2,3-diaza-
cyciopropala}pentalene-4-carboxylic acid amide.

. H O
“”W“‘“
/ r \NfNH

15
The title compound was prepared in a similar manner as described in Example 9.2, Step E
using the mixture of diastereomers described in Example 9.36, Step D. MS: m/z (ES+): 220
IM+HT", 203 [M-NE2]"; "H NMR (CD,0D): & 2.87 (dd, 1H, J;=16.7, 1,=6.3), 2.66 (4, 1H, }=16.7),
2.35-2.20 (m, 2H), 1.35-1.15 (m, 5H), 1.15-1.05 (m, 1H), 0.85-0.70 (m, 4H).
20

Step B: Preparation of (x)-ende-1-Butyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropajajpentalene-4-carbonitrile.

2 N
2
Em@\\_‘_}/
/ H o Sy-NH

The title compound was prepared in a similar manmner as described in Example 9.2, Step F.
25 MS: m/z (BS+): 202 IMH+HT'; 'H NMR (CD;0OD}: 6 2.86 (dd, 1H, I;=16.5, J:=6.5), 2.60 (d, 1H,
J=16.4), 2.4-2.3 (m, 2H), 1.4-1.1 (m, 6H), 0.85-0.79 (m, 3H), 0.78-0.68 {m, 1H).

Step C: Preparation of (£)-endo-1-Butyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-1H-2,3-

diaza-cyclopropala]pentaiene.

- 103 -



J=16.9),2.00-1.90 (m, 211), 1.5-1.25 (m, 6H), 0.93 (t, 3H, J=7.0),0.62 (septet, 1H, J=3.3). 5 Example
9.36: Preparation of (t)-exo-I-Butyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-IH-
2,3-diaza-cyclopropala]pentalene. Step A: Preparation of

(f)-exo-I-Butyvia BB/ Gaxetrahydro-1H-2,3-diaza- cyclopropala]pentalene-4¥aB6ctaei®P amide. H O
NH2 10 H N-NH The title compound was prepared in a similar manner as described in Example 9.2,
Step E. MS: m/z (ES+): 220 [M+H]¥, 203 [M-NH2J+;H NMR (GDSOD): 6 2.92 (dd, 1H, J1=16.4,
J2=5.9), 2.82.(d, 1H, J=16.0),2.05-1.90 (m, 211),1.59-30 (m]j|61M), 0.93 (t, 311, J= 70)065(septet
1H, J=3.3). 15 Step B: Preparation of (t)-exo-I- il S tetthhydro-1H-2,3-diaza-
cyclopropala]pentalene-4-carbonitrile. H H The ONpound was prepared in a similar manner
as described in Example 9.2, Step F. 20 MS: m/z (ES+): 202 [M+H]'; 'H NMR (CDSOD) 6 2.89 (dd,
H, J1=16.3, J2=6.0), ZhPéieicompound Femrenared ip (A o2pshas St ias SH e & 2a¥EP157 0), 0.70
(septet IH, J=33% mmﬂ@wﬁmﬂhm M-N2+HHT; EHNMR(CDz()D) 52.97 (dd, 1H, J;=10.0, 1:=6.4),
(s)-exo-I-Butyl- 42% &%%%@%&%@%ﬂi}yﬂa@- Hau3; 6i92@s £yclonopalal pemalene. H H
N-N~ 'N25HN e tlte compound was prepared in a Similar manner as described in Example
9.2, Step G. Méﬁﬁ%}%@s%‘ﬂéh?ﬁlﬁﬁﬂ 217 [M-N2-1 H]";'H NMR (CD,0D): 6 2.99 (dd, 1H, JI=10.2,
J2=6.0), - 102 WO 2006/069242 PCT/US2005/046599 2.90 (d, 1H, J=16.2), 2.10-2.00 (m, 2H),
1:49-1.32 (m. Olf)o 333 'ﬂrebazamnq,ﬁg;)@m@tym-ga@@a Exanyie 325, Piaparation of

(-)-endo-I-Butyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- 5 cyclopropa[a]pentalene -4- carboxyllc acid. HO
oye upmpa{a]pentaiene—4~carbaxyhc acid ethvl ester,

Step A: Preparation of (:L-}-endo~6~n—PentyE—hzcvclo [3.1.0)hexan-2-ol.

R

The title compound was prepared in 2 similar manner as described in Example 9.2, Step B.
'H NMR (CDCly): 8 4.17 (8d, 1H, J;=5.0, 1=1.0), 2.15-2.00 (m, 1H), 1.80-1.45 (m, 3H),140-1.25
{m, 8H), 1.22-1.15 (m, 3H), 0.95-0.85 (m, 3K), 0.75 (pentet, 111, J=8.4).

10

15 Step B: Preparation of (d:}-endo-@?entyl—bmyclo[3 1.0]hexan-2-one.

R

The title compound was prepared in a similar manner as described in Exampie 9.2, Step C.
'H NMR (CDCly): § 2.35-2.20 (m, 2H), 2.14 (dd, 1H, J,=11.8, [;=5.9), 2.05-1.85 (m, 3H), 1.50-1.20
(m, 9H), 0.95-0.85 {rn, 3H).
20
Step C: Preparation of (£)-endo-1-Pentyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid ethyi ester.
0]

0 O
_/—/ N’NH

The title compound was prepared in a similar manner as described in Examaple 9.2, Step B
25 MS: m/z(ESH: 263 [M+H]Y, 217 [M-OBH]"; "H NMR (CDCly): 6 4.40-4.30 (m, 2H), 2.91 (44, 1E,
1=17.5, 1;=6.8), 2.66 (d, 1, }=17.5), 2.33 (ddd, 1H, I;=7.7, ,=6.2, };=1.2), 2.20 (dd, 1H, I;=14.6,
5=6.5), 1.35-1.15 (m, 10H), 1.10-0.95 (m, 1H), 0.87 {t, 3H, J=6.9).
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H N--NH The title compound was prepared in a similar manner as described in Example 9.3 using the
mixture of diastereomers described in Example 9.34, Step D. MS: m/z (ES+): 221 [M+H]+, 203
[M-OH]'. 10 Example 9.38: Preparation of (t)-endo-I-Butyl-4-(2Id-tetrazol-5-yl)-la,3,5,5a-tetrahydro-IH-
2,3-diaza-cy&iépt)sd4e34p ental ene. Step A: Preparation of PCT/US2005/046599
(t)-endo-I-n-Butyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala]pentalene-4-carboxylic acid amide. H
O nu NHZ 4--11 15 N N-NH The title compound was prepared in a similar manner as described in
Example 9.2, Stepaplesiy thepnixtoreUf-Hinsteletmiyts dbsSnlicitrhy @xaiiplé-9i88; Step D. MS: m/z
(ES+): 220 [Mtwtp%ggigmé%gmmm@@&om: S 2.87 (dd, 1H, J,=16.7, J2=6.3), 2.66 (d, 1H,
J=16.7), 2.35-2.20 (m, 21-1), 1.35-1.15 (m, 5H), 1.15;1.05 (m, &1—1), 0.85-0.70 (m, 4H). 20 Step B:
Preparation of (t)-endo-I-Butyl-la,3,5,5x-tetrahydro-I1H-€,3-diazajcyclopropalalpentalene-4-carbonitrile.
H/N nn  IQ\H The title compound was prepared'if 4@ atpianaer as described in Example 9.2,
Step F. 25 MS: mlz (ES+): 202 [M+H]+; 'H (CDFOD}: 6,286 (dd, 1H, J,=16.5, 2=6.5), 2.60 (d,
1H, J=16,4),14-23 (m, 211), 1.4-1.1 (m, , 0.85-0.79 (m,‘\éH), 0.78-0.68 (m, 111). Step C:
Preparatiof of (f)-end@4eRitip/totoudenenrarsey in rpsEBisnamagyigreied udusample 9.3.
diaza-cyelopropaialpaiateness 103 Y0 2086069242 RETIS 20051046588 1H, H-NZNTRAN H N,NH

The title compoyng was ISR3Sedin 2SI MANNSS A% AESCTIRRY 18 EXIHPIE 9-PosBieR

0.88-0.82 (mmy, 380, 0.82-0.73(m, 1H).

10 Example 9.41: Preparation of (+)-endo-1-Pentyl-4-(2H-tetrazol-5-yl}-12,3,5,5a-tetrahydro-1H-
1.3-diaza-cyclepropa|a]pentalene.
Step A: Preparation of (¥)-endo-1-Pentyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
eyclopropalajpentalene-4-carboxylic acid amide.
H o}

WW“’*‘E
_/_/ “u~NH

H N~
15 The title compound was prepared in a similar manner as described in Example 9.2, Step E.
MS: miz (BSH): 234 [M-+HT, 217 [M-NH2]", "H NMR (CD;OD): 6 2.89 (dd, 1H, J;=16.8, 1;=6.2),
2.67 (4, 1H, I=16.8), 2.35-2.25 (m, 2H), 1.40-1.15 (m, 7H), 1.15-1.05 (m, 1H), 0.90-0.70 (m, 4H).

Step B: Preparation of (£)-ende-1-Pentyl-1a,3,3,5a-tetrahydro-1H-2,3-diaza-

20 cyclopropafajpentaiene-4-carbonitrile.

H
4’N
Nt .
__./_/ H \N'NH

The tifle compound was prepared in a similar manner as described in Example 9.2, Step F.
MS: m/z (BS+): 216 [M+H]

25 Step C: Preparation of (+)-endeo-1-Pentyl-4-(2H-tetrazol-5-yI}-12,3,5,5a-tetrahydro-1H-2,3-

diaza-cyciopropaiajpentalene.

H
H N’N\
[N
L1 .y N
__/_/ H \N,NH
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MS: miz (ES+): 245 [M+H], 217 [M-N2+H]'"H NMR (CD30D): & 2.97 (dd, Ill, J1=10.0, J2=6.4), 2.78
(d, 1H, J=16.6),2.38 (pentet, 2H, J=5.4),1.40-1.14 (m, 6H), 0.85-0.79 (m, 31-1), 0.88-0.79 (m, 5 411
including 0.81 (t, 3H, J=7.2)). Example 9.39: Preparation of

(t)-endo-I-PeW§I2RPEI8°B tetrahydro-IB-2,3-diaza- cyclopropala]pentalend 4 EarB¥RiMEatid ethyl

ester. Step A: Preparation of (t)-endg-6-n-Pentyl-bicyclo[3.1.0lhexan-2-0l, . H; i The title
compound was prepaar‘tﬁal%eitﬁgg%ﬁﬁg}%rgg% E aéésﬁ e%égl (?iercfrfan%a){gsr% efé% g?%,%é}%@%ﬁl\%&tDClB):
S 4.17 (dd, 1H, ¥=zni G5y 25§ DB12 56 MrNerH); ﬁ%@@ﬁﬁéﬁ%@%@i.ﬁsﬁ(:nlﬁ-éH), 1.22-1,15
(m, 3H), 0.95-0.85¢(m, BH)O1#SHpemet4d-2 43 @58H).115-Steph SRyapafatiemo k).
(t)-endo-6-Pentyl-bicyelo[3.1.0]hexan-2-one. H ~uu H O The title compound was prepared in a similar
manner as described in Example 9.2, Step C. 'H NMR (CDCI3); 6 2.35-2.2%%_m, 211), 2.14 (dd, 1H,
J,=11.8, J,25.9)E3%pl¢ .%ﬁz(rﬁl,”f?l‘.’f‘i“’f.%ﬁi??’ﬁ’“’(fﬁﬁ“@ﬁ?}’b?@é’éé%‘stiﬁﬁhﬁﬂf‘ Bt preparation of
(t)-endo-I-Pentytyaidyb e diptiahiycka-ddib 2y Biid o etbytapropalalpentalene-4-carboxylic acid ethyl
ester. 1 O_H N4Wj Ihe e camppund-iasaisRaveslugsimiiacaianner as described in Example
9.2, Step D. 25 MS: m/z (ES+): 26 FM+H]', 2 7%-0%]‘;&4 NMR (CDC13): 5 4.40-4.30 (m, 2H), 2.91
(dd, 1H, J,=17.5, JZ=6.8), 2.66 (d, 1H, J=17.5),2,33 (d&d~1H, J,=7.7, J2=6.2, J3=1.2), 2.20 (dd, I,
J,=14.6, J2=6.5), 1.35-1.15 (m, 1011), 1.10-0.95 (m: {ma (t, 311, J=6.9). - 104 WO
2006/069242 PCT/US2005/046599 Example 9.40: Prdpanation of
()-endo-I-Pentyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cycloprop&{a]pentalene-4-carboxylic acid. H O H
N.NH 5 The title compaQuadiweas-psepbredpiaparsimilasiniannetasat éseribedn Efxample, 6ig: MS: m/z
(ES+); 23[Rk QU ANTIBGODN 3280 ds Wl WI-AT 25 K675 240 (0 11

3=17.2), 2.33-2.28 (m, 111), 2.28°2.20(m, 1H), 1.40-1.15 (m, 7H), 1.13-1.05(m, 1H),
) 1H &1214.2, =8.4), 1.36-1.2(6 (v, 163, 1:22-1.20 (m, 11D, 1.24-1.12(111, iH)(, 0.954)_%‘7 (m, TED),

T

0.37 (m, 1H).

Step B: Preparation of (£)}-exe-0-Isopropyl-bicyclo[3.1.6]hexan-Z-one.
H

R

15 O
The title compound was prepared in a similar manner as described in Example 9.2, Step .

'H NMR (CDCly): 8 2.07-1.93 (m, 4D, 1.86-1.84 (m, 111, 1.53 (4, 1H, J=5.2), 1.05-1.02 (m, 2E0),
0.98(d, 3H, F=5.1), 0.93(d, 35, I=5.7).

20 Step C: Preparation of (£)-exo-1-Isopropyk-1a,3,5.5a-tetrabydro-1H-2,3-diaza-

cyclopropajalpentajene-4-carboxylic acid ethyl ester.

H 0O

Of\

7/
H NN
H

The title compound was prepared in a similar manner as described in Example 9.2, Step D
MS: m/z (ES+): 235 [M+HT, 189 [M-OEL]"; 'H NMR (CDCly): 6 4.33 (q, 2H, J=5.9), 2.90 (dd, 1H,
25 J=17.1, 1,=5.3), 2.77 (4, 1H, F=17.1), 1.91-1.89 {(m, 1H), 1.30 (t, 3H, J=10.1), 1.24-1.19 (m, 1H),
1.06-1.03 (m, 1H), 0.97 (4, 6H, J=11.5), 0.45 (m, 1H).

Exampie 9.43: Preparation of (x)-exo-1-Isopropyl-1a,3,5,5a-tetrahydre-1H-2,3-diaza-
cyclopropalajpentalene-4-carboxylic acid.
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0.88-0.82 (m, 311), 0.82-0.73(m, 1H). 10 Example 9.41: Preparation of ,
(t)-endo-I-Pentyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-IH- 2,3-diaza-cyclopropala]pentalene. Step
A: Preparation of (t)-endo-I-Pentyl-la,3,5,5a-tetrahydro-IH-2,3-diaza-

cyclopropalafffeataste42 carboxyllc acid amide. H 0 ~liii * NH2 All | H N*NFUEB I 4He compound
was prepared in a similar manner as described ir]_{ExampIe 9,2, Step E. MS: m/z (ES+): 234 [M+H]',
217 [M-NH2]+; 'H NMR (CD30D): 6 2.89 (dd, 1H,4),=16.8, 7¢=6.2), 2.67 (d, 1H, J=16.8),2.35-2.25 (m,
2H), 1.40-1.15 (m, 7H), 1.15-1.05 (m, 1H), 0.98-20 (m;~4H). teép B: Preparation of
()-endo-I-Pentyl-la,3,5,5a-tetrahydro-111-2,3*diaza& 20 ‘kn propa[alpentalene-4-carbonitrile. H ~nn H
N H The title compound was prepared in a similaﬁnanrﬁér as described in Example 9.2, Step F. MS:
m/z (ES+): 216 [M+H]#+ 25 Step C: Preparation of . . e i o .
(t)-endo-I-Pentyl-4-(2H- & ra%"ﬁﬁ?ﬁﬁ?lg, ,%f?é’ér-?%%?a‘ﬁ“a‘%ﬁné‘%aé%%‘?@ dé?oE}?%mIélfag'%e%%Iene. HH
N-NN ~INH W&ﬂ%@@ﬁ@@l@%@%@ﬁ@ﬁ@@é@@ﬁ@@%é95!‘%33%@ Oifrd Was prepared in
a similar manngraseswrigedin Fommplendr, (Gtkiditgy AVESE, ta/i2 @SS BEOMHH. 232 [M-N2+H]+;'H
NMR (CD,g)D): S 2.96 (dd, 1H, J, =16.5, J2=6.4), 2.75 (d, 1H, J=16.5), 2.40-2.33 (m, 211), 1.40-1.12
(m, 8H), 0.86-0.78 (m, 411). 5 Example 9.42: Preparation of
(t)-exo-l-Isopro@H%@?‘é’,@‘ﬁ-t@l’?&?ﬁﬁ?@-‘I’FIC%:S’S&ikﬁﬁpWmﬁé‘ﬁ%ﬁéﬁfﬁ@ﬁ%@ﬁgﬂécséﬁ%wﬁ’cd%id ethyl
ester. Step A: Prepgsatian-oftlegxapAatpepengd-bicyclo[3.1.0]hexan-2-ol. H OH The title compound
was prepared in a similar manner as described in Example 9.2 Step B.

H N—‘N\
| N
T N
H \N,NH

(£)-ex0-6-Isopropyl-bicyclof3.1.0Thexan-2-one (0.200 g, 1.45 mmol) and 1H-teirazole-5-
10 carboxylic acid ethyl ester sodium salt (0.238mg, 1.45 mmol) were dissolved into DMFE {5 ml)and
chilled to 0°C. Potassium tert-butoxide (1.0M in THF, 3.20 mL, 3.20 mmol) was added slowly and
the resulting solution stirred at 0oC for 1 hour. Hydrochloric acid (3.0N, 1.00 mL, 2.90 mmol} was
then added slowly, followed by the drop-wise addition of hydrazine monohydrate (0.080 mL, 1.67
mmol). The reaction mixture was allowed to warm to room temperature and stirred overnight. DMF
15 was removed under reduced pressure and the reaction mixture was dissolved in DMSO (5 mL) and
purified by HPLC to give (£)-exo-1-isopropyl-4-(2H-tetrazol-5-y1)-1a,3,5,5a-tetrahydro-15-2,3-
diaza-cyclopropalalpentalene as an off-white solid. MS: m/z (ES+): 231 (M+H]", 203 [M-N2+HT;
H NMR (CD,0D): 6 2.83 (44, 1H, J;:=14.6, 1,=5.6), 2.65(d, 1H, J=16.1), 1.95-1.86 {m, 2H), 0.81-
0.88(m, 7H (including d, 61, J=12.9)), 0.31(septet, 1H, J=3.3).
20
Example 9.45: Preparation of (+}-exo-1-Isobutyl-1 2,3,5,5a-tetrabvdro-1H-2,3-diaza-
cyclopropala)pentalene-4-carboxylic acid ethyl ester.
Step A: Preparation of (£)exo-6-Isobutyl-bicyclo[3.1.0}hexan-2-el.
H

Ho oH
25 The title compound was prepared in a similar manner as described in Example 9.2, Step B.
' NMR (CDCly): 6 4.22(m, 1H), 1.95-1.80 (m, 1H), 1.72-1.45 (m, 45,),1.40-1.20 (m, 1), 1.20-
1.16(m, 15H), 1.15-1.00(m, 2H), 0.97-0.83 (m, 6H) 0.37 (septet, 1H). Contains ca 30% (F)endo-6-
isobutyl-bicyclo[3.1.0Thexan-2-o0l.
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10 'H NMR (CDCI3): 6 4.19 (d, 1H, J=4.8), 1.94-1.85 (m, 2H), 1.65 (dd, IH, J,=12.5, J2=8.2),1.53 (dd,
1H, J,=14.2, J,=8.4), 1.36-1.26 (in, 1H), 1.22-1.20 (m, 1H), 1.14-1.12(m, 1H), 0.95-0.87 (m, 7FI), 0.37
(m, 1H). Step B: Preparation of (t)-exo-6-Isopropyl-bicyclol3.1.0]Jhexan-2-one. H 15 H O The title
compound WS poegeredin a similar manner as described in Example 9.2PSI8FWO5/#44IMIR (CDCI3):
6 2.07-1.93 (m, 411), 1.86-1.84 (m, 111), 1.5%#9 1H, J=5.2€ 1.05-1.02 (m, 2H), 0.98(d, 3H, J=
5.1),0.93(d, 3H,55 875 reRs&tiog ?f’:@ﬁ)Féﬁfg?‘é? Py &S} FBBBIRPIS 3,5, 5a-tetrahydro-IH-2,3-diaza-
cyclopropalalpentalene-4-carboxylic acid ethyl estef. HQ Off 1 HN-N H The title compound was
prepared in a similar manner as described in Examyle 9.2 p 1). MS: m/z (ES+): 235 [M+H]', 189
[M-OEt3+; 'H NMR (CDC13): 6 4.33 (q, 2H, J=5.9), 2.90%68d/1H, 25JT=17.1, J2=5.3), 2.77 (d, 1H,
S$=17.1),1.91-1.89 (m. 1H), 1.30 (t, 3H, J=101), 1.24-1.19 (mxLH), 1.06-1.03 (in, 111), 0.97 (d, 6H,
J=11.5),0.45 (m, IM. le 9.43: Preparation of (f)-exo-l-Isopropyl-la,3,5,%a-tetr. -|H+2,3-diaza-
cyclopropa[alpentaler?éﬁ%r:%gaer O@%ﬂ%%‘é’%?ﬁ&%%& %‘6‘8%/8@6%{%38 %?%%?%@%%%gégg?ﬁF%OH H
N,N H The title EoRER (GRS Prépate B < FitasAEnnEy d</ td $64Betih Bxahiplé 858, MS: m/z
(ES+): 2075[M+bH5 h803M-OH]. 2HINMR1(CRIQD 1.6 R, 3B 2:93 0. 9bkd) 32, 962(6h, Thdntadm 630 2.00 (M,
2H), 1.08-1.03(@2)7H0§ér3 (I)gc%,q_%igy ?%Sﬁ%@xﬁ))z@nés (septet, 1H, J=4.1). Example 9.44: Preparation
OPYLA-(OF ! tetrasol 5y

of (t)-exo-I-Isopr -tétrazo -la,3,5,5a-tetrahydro- 111-2,3-diaza-cyclopropala] pentalene. H
HN.NN N
Step C: Preparation of (+)-exo-1-Isobutyl-12.3,5 5a-tetrabydro-1H-2,3-diaza-
evclopropalajpentalene-4-carboxylic acid ethyi ester.
H O
Vi
O
/]
H N-’N
10 H

The title compound was prepared in: a similar manner as described in Example 9.2, Step D.
MS: m/z (ES+): 249 MHH], 203 [M-OE"; 'H NMR (CDCl): 6 4.30 (g, 2H, 7=7.1), 2.91 (44, 1H,
§=17.0,1:=6.2), 2.77 (d, 1H, J=17.0), 1.98-1.93 (m, 2H), 1.59-1.49 (m, 1H), 1.43-1.34(t, 3H, J=6.9),
1.24-1.15 (m, 1H), 0.85(m, 7H) , 0.64-0.57 (m, 1H). Contains ca 30% (=)-endo-1-Isobutyi-1a,3,5,5a-
15 tetrahydro—IH-Z,3—diaza~cyciopropa[a]pentalene—4~carboxylic acid ethyl ester.

Example 9.46: Preparation of (f}-exo-1-Isobutyl-1a,3,5 Sa-tetrahydro-1H-2,3-diaza-
evclepropalalpentalene-4-carboxylic acid.

OH
H
20 The title compound was prepared in 4 sirmilar manner as described in Exampile 9.3,

MS: m/z (BS+): 221 IM+H], 203 [M-OHT"; "H NMR (CD;0D): 6 2.95-2.90 (m, 1H), 2.80 (d, 1H,
1=16.9), 1.96(m, ZH), 1.78-1.72 (m, 1F),1.26-1.23(m, 2H), 0.98-0.94 (m, 6H), 0.62 {septet, 1,
J=33).

25 Example 9.47: Preparation of (£)-exo-1-Isobutyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-1H-
2,3-diaza-cyclopropaja]pentalene.




H N NH (4:)-exo-6-Isopropyl-bicyclo[3.1.0]hexan-2-one (0.200 g, 1.45 mmol) and 1H-tetrazole-5- 10
carboxylic acid ethyl ester sodium salt (0.238mg, 1.45 mmol) were dissolved into DMF (5 mL) and
chilled to OC. Potassium tert-butoxide (L.OM in THF, 3.20 mL, 3.20 ramol) was added slowly and the
resulting sol(eGfeRI4t OoC for | hour. Hydrochloric acid (3.ON, 1.00 AECTASHMeEIYwas then
added slowly, followed by the drop-wise addition of hydrazine monézhgcy%te .0801n%|3 1.67 mmol).
The reaction mixture wAS S ERBRCE AR BRSO (B PRHE S TStre VRt 'BMF 15 was
removed under ¥&lucedidrésstir Bvaid the7ridadlotimi o e a0 k8% (H ME {5 iy ahd
purified by HPL& 0 glive (D16X09 ireptapvl A2 bdatragal-bayl-da B:b@asteiraby deoet;2,3-
diaza-cyclopropaéa%pentalene_ag an off-white solid. MS: m/z (ESS+): 231 [M+H]+, 203 [M N2+H]'; 1H
NMR (CD30D)’6 2585°%dd> 17 J1=14.6, JZ=5.6), 2.65(d, 1H, J=16.1),1.95-1.86 (m, 2H), 0.81-
0.88(m, 7H(including d, 6H, J=12.9)), 0.31(septet, 1H, J=3.3). 20 Example 9.45: Preparation of
(1)-exo-I-Isobutyia 3k daseFaRN A bl (3. Srdioz anbus oIapaalpeniaip e H-Taexylic acid ethyl
ester. Step A: Pre aratia%[] of ;ﬂ: ex&@-Isgbuﬁyl-bj&yclo[?;.1.0]hexan-2-o|. H qOH 25 The title compound
was prepared in“4 SHa HANRer 55 dascrbed ih Example 9.2, Step B. 1H NMR (CDC13): 3 4.22(m,
11-1), 1.95-1.80 (m, 111), 1.72-1.45 (m, 4H,),¥.40-1 H, 1.20- 1.16(m, 1H), 1.15-1.00(m, 2H),
0.97-0.83 (m, 6H) 0.37 (septet, 1H). Contains ;3 6-i188butyl-bicyclo[3.1.0]hexan-2-ol. -107
WO 2066/069242 PCT/IIS2005/046599 Step B: Prepard
of(f)exo-6-Isobutyl-bicyclo[3.1.0]hexan-2-one H O Tie titlg’compound was prepared in a similar
manner as described in Example 9.2, Step C. 1H NMR (CDCI3): 6 2.1_3-%5._97 (m, 411&1;1 1.88-1.82 (m,
1H), 1.74-1.66 (m, 11-1§¢ Fts5opBaye ig Pspyies iy gogbrmasnm asxiroqois Fppnie f}slﬁ%ﬁ’g@*(‘d, 3H, J=
2.5), 0.92(thy 3HnB=2EY) Containssd30%sd (f)Encopte Béh HiphSicyéfo[8/1 Gfhexadi-MaHe . Btep C:

- Preparation of (fexeri-tgaluty k48,3, 23-tetsalyaiort 2a3rdinga, 11, 1=17.5), 2.35-2.24 (m, 2H),

H

oreparet n a st AT A BetBelt i EXamIE S SIS B (LS S8 IURHY, 203

[M-OEt]; 'H NMRef@DCI3)=514.30 (g, 2H, 3=7.1), 2.91 (dd, IH,

i5 Example 9.49: Preparation of (3)-endo-1-Isobutyl-4-(2Fi-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-
1H-2.3-diaza-cyclopropafalpentalene.

§
H N
—< | N
T S N
H \N”NH

The title compound was prepared in a similar manner as described in Example 9.44 using
the mixture of diastereomers described in Example 9.45, Step B. MS: m/z {ES+): 245 IMA+H]Y, 217
20 M-N2-HH]"; 'H NMR (CD;OD): § 2.84 (dd, 1H, J;=16.5, I;=6.6), 2.62 (d, 1H, }=16.6), 2.38 (m, 2H),
1.50-1.43¢m, 150), 1.22-1.18(m, 1H), 1.00-0.94(m, 1H}, 0.76(c, 3K, J=6.6), 0.70(d, 3H, = 6.6), 0.55-
0.52(m, 1H).

Example 9.50: Preparation of ()-endo-1-Phenyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-1 H-
25 2,3-diazocyciopropan]ajpentalene.
Step A: Preparation of (£)-Ethyl 5-phenylpent-4-enoate.

3-Bthoxycarbonylpropyliriethylphosphonivm bromide (5.488 g, 12.00mmol), benzaldehyde
(3.820g, 36.00mmol) and potassium teri-butoxide (4.040g, 36.00mmol) were taken up in MTBE
30 (300mL) at room temperature and was stirred overnight. The reaction mixture was washed with
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J1=17.0, J2=6.2), 2.77 (d, 1H, J=17.0),1.98-1 .93 (m, 2H), 1.59-1.49 (m, 1H), 1.43-1.34(t, 3H, 3=6.9),
1.24-1.15 (m, 1H), 0.85(m, 711), 0.64-0.57 (m, 11-1). Contains ca 30% O-endo-I-Isobutyl-la,3,5,5a 15
tetrahydro-1H-2,3-diaza-eyclopropala]pentalene-4-carboxylic acid ethyl ester. Example 9.46:
Preparation &f@tysexestdsbbutyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cycloprd$djafpériaisn®4-carboxylic
acid. HO OH H N-N H 20 The title compound was prepared in a similar m@nfn%r as described in

Example 9.3. MW [RIS): 259 1aporppeps PRrsRTSERa=  RivR (€030 E2 Y8 (m, 1H), 2.80

(d, 1H, J=16.9)eh®R6{ o fik)cctnBBed of 2afimpidst) i RE:AIRBM iRy, DDB0GA R BHYIBEY (septet,

g—) 11, 3;?3)b i%wﬁ%aﬂi&{%té&? x %mg%{ﬁ%@c{n—h@ﬁ?ﬂe, sﬂii:a) to give (Z)-ethyl 5-phenylpent-4-cnoate as -
-ex0-1-Isobutyl-4-(2H-tetrazol-5-yl)-la 5a-te ro-IH- 2,3-diaza-cyclopr entalene.

N-N, ,N NH NIEI8WDH J6¢ 6%955%13/%%&%6@99%@3&%? g&?d%vgsag prepared in

a similar manneéhadiestyided i IExam fie’ 344 1S 28/ 75 -2)50Es, PY+4]43 257 242 4t H NMR

(CD30D): 6 2.98gld; bl Jirl 62 125518 2. Q3ohAE byl 5 18R ReAQs2R:4M, 2H), 1.78-1.71(m,

1H),1.30-1.23(m, 2H), 0.96 (m, 6H), 0.73(septet, 1H, J=3.2). 5 Example 9.48: Preparation of

(t)-endo-I-Isobutyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala)pentalene-4-carboxylic acid. H O /

OH H N-N H TSiepthicPrepnpoimndi{@sSdtegatpenirt-amiinilar manner as described in Example 93 using

the 10 mixture of diastereomers described in Exa 45, Step C. MS: m/z (ES+): 221 [M+H]+, 203
[M-OH]+; 'H NMR (CD30D): 6 2.94-2.88 (dd, I&égg%gég 1H, J=17.5), 2.35-2.24 (m, 2H),
S

10 (Z)-Fthy! 5-phenyipent-4-enoate (1.600g, 7.833mmol) was taken up in dichloromethane
(100mL) under N2 and chilled 1o —78°C. DIBAL (1M in hexanes, 9mL, 9.0 mmol) was added and
the reaction mixture was stirred at ~78°C for 3 hours. The excess DIBAL was quenched with the
siow addition of methanol (25mL). The resulting solution was poured into a saturated solution of
sodivm/potassium tartarate (400mL). Further hexane (150mL) was added and the mixture was

15 stirred at room temperature over night. The organic phase was collected and solvent removed under
reduced pressure. The resulting oil was purified by columm chromatography (0-20% EtOAc/m-
hexane, silica) to give (Z)-5-phenylpent-4-enal as a pale yellow oil. "H NMR (CDCL): 6 9.77 (s,
1H), 7.36-7.29 (m, 28), 7.25-7.21 (m, 3E), 6.49 (d, 1K J=11.5), 5.62 (dt, 1H, J=11.6,J,=7.2, Ph-
CHCH), 2.70-2.62 (m, 2H), 2.60-2.55 (m, 2H). Contains ca. 16% (E)-5-phenylpent-4-enal.

20
Step C: Preparation of (Z)-2-(4-Phenylbut-3-enyhoxirane.

wiaY
(Z)-5-Phenylpent-4-enal (0.475g, 2.97mmot) and dibromomethane (0.626g, 3.60munol) were

taken up in THF (20mL) and ctiilied to —78°C under argon n-butyl lithivma (1.6M in hexane, 2.0mL,

25 3.20mmol) was added dropwise over 5 minutes. The resulting mixture was warmed slowly to room
temperature and stirred overnight. The reaction mixture was poured into satirated aqueous NH4CL
(20mL), .extracteé with MTBE (2 x 30mE ) and solvent removed under reduced pressure. The
resulting oil was purified by column chromatography (0-20% EtOAc/n-hexane, silica) to give (Z)-2~
(4-Phenylbut-3-enyl)oxirane as a pale yellow oil. *HNMR (CDCly): 8 7.32-7.27 (m, 2H), 7.25-7.19

30 (m, 3H), 6.47 (d, 18, J=11.7), 5.68 (1;=11.6, 1;=7.3), 2.97-2.93 (m, 1H), 2.77-2.74 (m, 11}, 2.55-
2.52 (mm, 150, 2.53-2.48 (m, 2H), 1.76-1.67 {m, 2H)}. Contains ca. 18% (E)-2-{4-phenylbui-3-

enyloxirane.

Step D: Preparation of (£)-endo-6-Phenylbicycio|3.1.0ihexan-2-ol.
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1.63-1.54 (m, IH),134-1.27(m, I1H), 1.07-0.98(m, 1il) 0.90(d, 3H, J=6.6), 0.84(d, 3H,J=6.6),0.66 (septet,
[, J=3.1). 15 Example 9.49: Preparation of (t)-endo-l-Isobutyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-
IH-2,3-diaza-cyclopropalalpentalene. H H N_N -Knni N H N NH The title compound was prepared in
a similar maiyer@s/gfeg¢tibed in Example 9.44 using the mixture of diastBfgmerssdéesttibed in
Example 9.45, Step B. MS: n>/z (ES+): 245 [M+H]+ 217, 20 [M-N2+H]+; 'H NMR (CD30D): 6 2.84 (dd,

IH, JI=165, J2=6.6), 2.62 (d, Ill, J=16.6), 2.38 - 2H), A43(m, IH), 1.22-1.18(m, 111),
1.00-0.94(m, III), 0.76(d, 3H, J=6.6), 0.70(d, 36! 0.52(m, IH). Example 9.50: Preparation
of (f)-endo-I-Phenyl-4-(2H-tetrazol-5-yl)-1a,3,5,5&=tetra H- 25 2,3-diazocyelopropan[alpentalene.

Step A: Preparation of (Z)-Ethyl 5-phenylpent-4-enoate.\ / CEZEt
3-Ethoxycarbonylprop¥ticigthayipirospheniprapremidei(sl488gyet 2sGeswrhed i Bampale 83y dkep §8.8209,
36.00mmol) anW%ﬁ@@@%@ﬁiﬁ%@ﬁﬂq%@@.ﬁ@m@j) ere takensup N MIBESEL300mL) at
room temperature and was stirred ov%i%%ﬁgg é%?%tioﬁén%iﬁ-t was washed with -109 WO
2006/069242 PEFGS 03046596 O &ter (11 D0 Lﬁnan heagueous phase was extracted with
MTBE (3xI©0mL). Solvent was removed from the combined organic phase under reduced pressure
and the resulting,gjlpusifisd B ta e RMAIRNRRIYA M A%EIOAG/N-hexane, silica) to give
(2)-ethyl 5-phenylpent-4-enoate as a pale yellow oil. 'H NMR (CDC13): 6 7.36-7.31 (m, 2H), 7.28-7.21
(m, 3H), 6.47 (d, 1H, J=11.6, 5 Ph-CH), 5.63 (dt/ Jj=1196,42=7.2), 4.14 (q, 2H, J=7.2),2.66 (dg, 211,
JI=7.3,J2=1.7), 2.43 (t, 2H, J=7.6),1.24 (t, 3H,JU=7.2}"*Cqntaihs ca. 33% (E)-ethyl
5-phenylpent-4-enoate Step B: Preparation of (2F—§{Phe Ip&@nt-4-enat. v, 11 10 (2)-Ethyl
5-phenylpent-4-enoate (1.600g, 7.833mmol) was taken up in dichloromethane (I0OmL) under N2 and
chilled to-78C. DIBAL {hitik hrexeneby8mtep@ & mamhiwasactdetiawdbii e Fxaotiondiftepdwas
‘stirred at -78C fof 3R s, dil)ss 8688 RIBAL Was guenched with she @lowadsitions ghmethanol

(25mL). The resulting solution was poured into agsiturated solution of sodium/potassiurn tartarate
(400mL). %rth@r%é&%@‘(f%&%’%é’&d%&a il the mixture was 15 stirred at room temperature over

night. The organic phase was collected and solvent removed under reduced pressure. The resulting

oil was purified Ry, celupB,GRIAM o e (P1rRANEFRAGHAVol-5-y1)-1a,3 5, Sa-tetrahydro-1H-2,3-

diazocyclopropan{ajpentalene.

H
Hnwﬂh{i‘{
/

N
AN =
HoOW\ N
N—NH
15 The title compound was prepared in a similar manner as described in Example 9.44.

MS: m/z (ES+): 265 [M+H] +, 237 [M-N2+H]"; "H NMR (CD,0D): 8 7.50-6.90 (10, SH), 3.05-2.96
(84, 1H, 1;=16.4, ,=6.3), 2.84-2.76 (m, 1F), 2.76-2.67 (m, 1H), 2.64 (t, 1, }=8.1), 1.40-1.25 (m,
1H).

20 Exampie 9.51: Preparation of (¥)-exo-1-Phenoxymethyl-4-(2H-tetrazol-5-yl)-1a,2,5,5a-
tetrahydro-1H-2,3-diaza-cyclopropalajpentalene,
Step A: tert-Butyk-dimethyl-(5-oxiranyl-pent-Z-enyloxy)-silane.

/M
T85O0 o

The title compound was prepared in a similar manner as described in Example 9.2, Step A.
25 'H NMR (400 MHz, CDCL): § 5.65 (1H, dt, J= 153, 6.2 Hz), 5.57 (1H, dt,J=15.3, 4.9 Hz), 4.11
(ZH, m), 2.91 (1€, m), 2.73 (1H, m), 2.46 (11, dd, /=5.0, 2.7 Hz), 2.19 (2H, m), 1.61 (2H, m), 0.89
(9H, 8), 0.05 (6H, s).
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hexane, silica) to give (Z)-5-phenylpent-4-enal as a pale yellow oil. 'H NMR (CDC13): 6 9.77 (s, 1H),
7.36-7.29 (m, 2H), 7.25-7.21 (m, 3M, 6.49 (d, 1H, J=11.5); 5.62 (dt, 1H, J_=11.6, J2=7.2, Ph- CHCH),
2.70-2.62 (in, 2H), 2.60-2.55 (m, 214). Contains ca. 16% (E)-5-phenylpent-4-enal. 20 Step C:
Preparation 8(Z3006(WRHenylbut-3-enyl)oxirane. C O (Z)-5-Phenylpent-ZERAISUPEEET2.97mmol)
and dibromomethane %9.6269., 3.60mmol) were taken up in THE 20mL2 %.chill 9{% 578;%-9~nder
argon n-butyl litFIH{ EBRRTAIRRRE Fa-BoCSrHET - BEt S T R A SwiSe ovar B minutes.
The resulting mékture was warmed slowly to room temperature and stirred overnight. The reaction
mixture was poured into saturated aqueous NH4CI (20mL), extracted with MTBE (2 x 30mL) and
solvent removed under reduced pressure. The resulti \g oilwas purified by column chromatography
(0-20% EtOAc/n-hexane, silica) to give (Z)-2- (4-PWenyl)oxirane as g pale yellow oil. 'H NMR
(CDC13): 6 7.32-7.27 (m, 2H), 7,25-7.19 30 (m, 3H); (d, 1H, J=11.7), 5.68%
2.97-2.93 (m, 1H), 2. 7B074 M, , 2 OZ.S%@ﬁrﬂ-lj-,-z-.S&-ZAS (imp2Hr), T:46:1.6°
Contains ca. 18% (E)-2-(4-phenylbut-3- enyl)oxirane3®&idfpe11: Preparation of OH
(t)-endo-6-Phenylbicyclo[3.1.0]hexan-2-0l. - 110 006/069242 PCTmmS2005/046599 H nn H
QOH The title compourd™\Wa&hRepaFEd T SShmsHk %ﬁ%ﬁégg FEEABES I X%a%oﬁ?é‘o '3 %Step B. 'H
NMR (CDGI3): &tifredlsolufich GrEIBH)] #5201 i rikhe ]} J= BRI ABR, ndlk) 2158 6), Tha Bekt odigm, 2H),
192179 (1, 2/ B (0B QuRAL AR 40 bl LB SHaR Fa b ERRIRIOR. Oiany

y |cyc?o]f§1.f. 2

()-endo-6-Phen |hexan-2-one. H ~unv H O The title coompound_ was prepared in a
similar manner asst@seribeitsremxaibe G 2roibs SUAYRRIR Wt d ¥y asrdsd s JHT5H), 2.80 (,
1H, J=8.6),2.45:3136{ o 19s3202u4D (e rdkdland0i2h OB wh:HiZied, 2 kb ienOBs@ 86:4mict 1h.RhICH)
Step F: Preparaion of (0 <o Ehen-4:(7 lelianoh S A o ety AR sbo . e
fdlazocyclopropang[a]}pen alene. nn N- ‘ ’
10 the solution was washed with NH,C] (sat., aq., 3 ¥ 150 mL) and brine (150 mL). The organics were

dried over MgSO,, filtered, concentrated and purified on & silica gel column, (5% HtOAc in hexane,

gradient to 30% EtOAc in hexane) to give the titie compound as & light yellow oil. "H NMR (400

MHz, CDCls): §4.25 (1H, &, J=4.8 Hz), 3.49 (1H, dd, /=108, 6.2 Hz), 344 (11,44, 7= 108,64

Hz), 1.93 (1H,m), 1.72 (1H, dd, J=12.6, 8.1 Hz), 1.57 (1H, dd, /=143, 84 Hz), 1.38-1.24 (4H, m),

15 0.89 (9H, s), 0.71 (1H, m), 0.04 (6H, s).

6, J2=7.3),

Step C: Preparation of (£)-exo-6-(tert-Butyl-dimethyl-silanyloxymethy!)-bicycle[3.1.0[hexan-2-

one.
H H
TPAP, NMO &@
> TBSC
TBSO 44 MS, CH,Cly
H OH H O
20 TPAP (0.181 g, 0.52 mmol) was added to a stirring solution of ()-exo-6-(tert-Butyl-

dimethyl-silanyloxymetiyl)-bicyciof3.1.0Thexan-2-01 (2.5 g, 10.3 mmol), NMO (2.4 g, 20.6 mmol),
and 44 MS (3 g) in CH,Cl, (50 mL) at ambient temperature. The mixfure was stitred for 3 1, filtered
through celite, poured on silica gel and eluted with Bt,O/CH,Cl (1:1). The organic solvent was
svaporated in vacuo to give the title compound. "B NMR (400 MHz, CDCly): & 3.69 (1H, dd, J=

25 10.8, 4.8 Hz), 3.58 (1H, dd, J = 10.8, 5.3 Hz), 2.15 (1K, m), 2.05 (4H, m), 1.72 (1H, m), 1.51 (1K,
m), 0.87 (9K, s), 0.04 (6H, s).

Step D: Preparation of (+)-exo-1-Hydroxymethyl-1a,3,5, 5a-tetrahydro-1H-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid ethyl ester.
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,N H N N-NH 15 The title compound was prepared in a similar manner as described in Example 9.44.
MS: m/z (ES+): 265 [M+H] +, 237 [M-N2+H]';'H NMR (CD30D): 5 7.50-6.90 (m, 5H), 3.05-2.96 (dd,
1H, J,=16.4, J 6.3), 2.84-2.76 (m, 1H), 2.76-2.67 (m, 111), 2.64 (t, 1H, J=8.1), 1.40-1.25 (m, 111). 20
Example 9.5¥PH|sédf&N of ()-exo-I-Phenoxymethyl-4-(2H-tetrazol-5-yl) ¥4 2 BSB5/046599
tetrahydro-IH-2,3-diaza-cyclopropala]pentalene. Stgp A:

tert-Butyl-dimethyl-(5-oxiranyl-pent- 22--ennylo~xy)) illaane. TBSO--" O The title compound was
prepared in a similar manner as described injE xﬁm’l?eg tep A. 25'H NMR (400 MHz, CDCI3): S
5.65 (1H, dt, J=15.3, 62H2)H557(1H dt, J=15.3, 4 Hz) 4.11 (2H, m), 2.91 (I

MP)e2.73 (1H, m),

2.46 (1H, dd, J 5.0, 2.7 Hz), 2.4912, m), 1.6 kK(2%d, B} 0.89 (9H, s), 005 6H, s.-111 WO
2006/069242 PCT/USRO5/046599 StepB&PrepararrUn-Uf—*
(f)-exo-6-(tert-Butyl-dimethyl-silatyloxymethyl)2pigyeiai31Ci0]lhexantiy TBSO 0

t-BuOMe H OH LiTMP was generated by addition éf,0-BuLi (2.5 M in hexanes 51 mL, 124 mmol) to a

5 stirred solution of TN}P& 50, Tl é%(%l@lgteg n9t2 gléﬂi@égh Hx@lratgé g% TB§ m&%ﬁ@@ﬁ-{%'\ﬂp

solution was slowly warme t 0 a stir ed SO utlon of ter -butyl- dlmet Bgé‘ -oxiranyl-

pent-2-enyloxy)sib#a @ ve2atic P gEMET sotRE f B g Hfad Hoha %4 iR solution
dropwise via camm&aacadaevaemmxmremasmummmmom@mmima 1 ¥&0d4 then

quenched with MeQH. %@%@&&8&%&% pResolisled o olel e of S0 mlaan 10 the
solution was Wa d with NH4CI (sat ag., 3 x 150 mL) and brine (150 m he rg tg(:s were dried

over MgSO4, fllﬂ"?l:%ﬂ1 @ﬁ%én?&té?}aﬁ?’?a ‘ﬁ‘ﬂ"ﬁffé‘a’@ﬁ % Wfieaga e ehTe E’?ﬁ)‘}i&l | ane, gradient
to 30% EtOAC itElexap)lo giveinestittel toThpyes escadightyiiohaitse MB(200b4vHz, CDC13):

$4.25(111, d, J54.8 Hzh ﬁfé%c(lfhe@gmﬂmemfm@c;mw@sﬂéa (e adicn 4088, Hzdedk, 93 (IH,
‘m), 1.72 (111, dd, J=12.6, 8.1 Hz), 1.57 (111, dd, J= 14.5 84H§guse§ éL 4. 4116n%)rea 5 0.89 (9H,

s), 0.71 (1H, m)=5 62 BI1E. t‘é%i—:-"ﬁ I 3}%%9%‘{?8 gpe compound w ey m e

(t)-exo-6-(tert-Butyl-thrhetaysizmayitoxy  aER) ey tHe[ S 2WThexdA3 22/ = 7.1 Hz), 3.41 (1H, dd,
J=11.4, 5.9 Hz), 3.28 (15, dd, J= 114, 6.8 Hz), 2.84 (11, dd, /= 16.9, 6.2 Hz), 2.69 (1H, 4,/ =
16.9 Hz), 2.05 (2H, m), 1.26 (35, t, /= 7.1 Hz), 0.78 (1H, m). HPLC/MS: Alltech® Prevail C18
column (54, 50 * 4.6 mm), 5% v/v CHZCN (contaiming 1% v/v TFA) in H,O (containing 1% v/v
TFA) gradient to 99% v/v CH,CN in H,0, 3.5 mL/min, £, = 1.54 min, EST"=223.2 (M + H).

1011

Step E: Preparation of 1-Hydroxymethyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-

eyclopropafa]pentalene-4-carboxylic acid amide.

OEt

NH4OH, N
dioxane

To a solution of ester (5.3 g, 23.9 mmo}) in dioxane {80 mL) was added ammonium

20 hydroxide (28% NH; in HsO, 400 mL). The mixture was placed in a 500 mL pyrex bottle and
agitated on a shaker plate for 22 h atrt. The mixture was concentrated in vacuo to a total volume of
100 mL at which time a light vellow precipitate was evident. The mixture was filtered and the solid
was washed with H,O. Further drying of the solid gave the title as a white solid. The compound was
used directly in the next reaction with no further purification. H NMR (400 MHz, DMSO-dg): &

25 7.29 (1H, bs), 7.12 (1H, s), 4.62 (1H, bs), 3.39 (1H, dd, T= 114, 6.0 Hz), 3.28 (111, d4, F = 164,5.3
Hz), 2.82 (1H, dd, T = 16.4, 5.3 Hz), 2.73 (1H, d, T= 17.8), 2.03 (2H, m), 1.75 (1K, s), 0.76 (1H, m).
HPLC/MS: Alitech® Prevail C18 column (5, 50 x 4.6 mmy), 5% v/v CHzCN (containing 1% v/iv
TEA) in H;O (containing 1% v/v TFA) gradient to 99% v/v CH;CN in H;O, 3.5 mL/min, £, = 1.49

min, EST = 194.0 (M + H).
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HH TPAP, NMO 'A~n TBSO 4A MS, CH2CI2 _ TBSO HOH H 0 20 TPAP (0.181 g, 0.52 mrnol) was
added to a stirring solution of (t)-exo-6-(tert-Butyl- dimethyl-silanyloxymethyl)-bicyclo[3.1.0]hexan-2-ol
(2.5 g, 10.3 mmol), NMO (2.4 g, 20.6 mmol), and 4A MS (3 g) in CH2CI2 (50 ml,) at ambient
temperature Wihaohgirédtezwas stirred for 3 h, filtered through celite, pouretdisaie&eftnd eluted
with Et20/CH2CI2 (1:1). The organic solvent was evaporated in vacuo to give the title compound. 'H
NMIt (400 MHz, CDC13): S 3.69 (111, dd, J 25 10.8, 4.8 Hz), 3.58 (1H, dd, J= 10.8, 5.3 Hz), 2.15 (1H,
m), 2.05 (4H, m3tep. F2Kdkebiramdn 2i%)-Ekbi2-Rehz-8h{ Ok roneth P4l {643, 59) teStely yoPieparditien of
(t)-exo-l-Hydrogg\%@%%ﬂggéamm%@é@ﬁ,m;a- cyclopropala]pentalene-4-carboxylic acid
ethyl ester. - 11 O 2006/069242 PCT/US200S/046599 0 | OEt 1) EtO 0 H @ KOt-Bu, EtOH OD
TBSO HNH H 0 2) H2NNH2 HC1%O N H20 H To a solution of ketone (2.2 g, 8.2pnol) and diethyl

oxalate (1.35 g, 9.2 mmol) in EtOH N‘ﬁif_) at rt under N2 was addedi_p ution/of KOt-Bu in THE
(10.1 mL of a 1M solutiort ). The reacthoria@s, stirred for 4 hidk h}Jme hydrazine

hydrochloride (0.756 of inH20 (4 &n;%wamdé’d Theredd
h at rt and acidified 3 pH -3 b¥ theaddition of xf@ﬁl ag.). The volat i @

the resulting solid was diluted with EtOAc (50 mL) and H20 (50 mL). The layers weré-separated and
the aqueous phase wasihasik- extrastalywithEtOAdicEhe gombined S1GENES wei® akhdd with brine,

dried over MaSod, (lereds anchapneaniiaiod g givelie e compouid wHie.comppuniyas used
directly in the next reaction 10 with no further purification. "H NVIR, (400 MHz, CDC13): S 4.23 (2H, q,
J=7.1Hz), 3.4 1ckew1| a:aiothe reaction stirred for 20 h at 1t. The mmxture was acidified to pH =2 by the addition of

J=11.4,5.9Hz), 3RB(6H A0, il Bz y 84641 sekyd=T6eIe8iRi ) 8d08 (1 HigsoD=d THPMz), 2.05

(2H, m), 1.26 (31-k b, o T ARl O b by D PG Y SoAltechit) Rigyal.CaBreobimarkau, 50 x 4.6
'mm), 5% v/v CFI3CN (containing 1% v/v TFA) in H2Q gcontaini,n%l% viv TFA ra\dilgtgg1 to 99% v/v

CH3CN in'f120 28 S WEHH - ECAcan e EBIenbia g Sy ff A gy g ane) to give frie Benzy

product. "H NMR (400 MHz, CDCls): & 7.38 (3H, m), 7.26 (ZH, m), 6.64 (1H, bs), 5.30(1H, d, ] =
15.0 Hz), 5.23 (15, d, J = 15.0 Hz), 3.55 (1H, m), 3.19 (1H, m), 2.96 (1H, dd, T = 16.6, 6.2 Hz), 2.88
(1H, é, T = 16.6 Hz), 2.07 (1H, m), 1.76 (1H, m), 1.05 (1H, bs), 0.90 (1H, m). HPLC/MS: Alitech®
Prevail C18 colurmm (5p, 50 * 4.6 mm), 5% v/v CH:CN (containing 1% v/v TFA) in H,O (containing
15 1% v/v TFA) gradient to 99% v/v CH;CN in H,0, 3.5 mL/min, £, = 1.81 min, ESI'=284.2 (M +H).

Step G: Preparation of (£)-exo-2-Benzyl-1-chloremethyl-1 a,2,5,5a-teirabydro-1H-2,3-diaza-

cyclopropala]pentalene-4-carbonitrile.

N
V4
H
[ n
Ci N :
H
20 A flask charged with anhydrous DMF (4 mL) under IN; atmosphere was cooled to 0 °C and

thionyl chloride (0.77 mL, 10.6 mmol) was added dropwise. After stirring for 5 min, a suspension of
the arnide (1.0 g, 3.5 mumol) in DMF (4 mL) was added dropwise. The mixture was slowly warmed
to rt and stirred for 20 b, and NaHCOs (sat. ag., 10 mL) was added followed by H;O (15 mL). The
mixiure was stirred for 10 min and concentrated to near dryness i vacuo. The residue was diluted
25 with BtOAc (20 mL) and F,O (20 mL). The layers were separated and the aqueous phase was back-
extracted with BiOAc (20 mL). The combined orgenics were washed with NaHCO; (sat. aq., 30
mL), and brine (30 mL), dried over MgSO,, filtered, and concentrated to give the title compound as a
brown oil. The compound was used directly in the next reaction with no finther purification. 'H

NMR (400 MHz, CDCL): 5 7.38 (3H, m), 7.31 (25, m), 5.30 (1H, &, T = 14.8), 5.26 (1, d, T = 14.8
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Step E: Preparation of 1-Hydroxymethyl-la,2,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropalalpentalene-4-carboxylic acid amide. O 0 OEt NH2 H | 30. N NH40H, H N HO N dioxane
Hp N HH H To a solution of ester (5.3 g, 23.9 mmol) in dioxane (80 mL) was added ammonium 20
hydroxide (2898 MP#2R20, 400 mL). The mixture was placed in a 500 n@ﬁ%&%’%ﬂ@%d agitated
on a shaker plate for 22 h at rt. The mlxture YVas conee tr ed % 00 mL at
hich ime a TGP SIS e s A i WAL AR She o ST G washed
with H20. Furtheraiiing @#trfeﬁéfﬂ)oﬂgé(@ﬁh@,tm%?éﬁhm}hﬁt@i@ﬁmemmmsﬁg@@d directly
in the nex! reaction yiihne ugmemm%c%% MR AR M7 RMEO-HE R Breining 1% viv

7.29(111,bs),7.12(1 1H,bs),3.39(111,dd,S= 114 6,0Hz),3.28 453 Hz), 2.82
(111, dd, JS 16 5 :%f?%?’)“ S/’i% (’|ﬁ%’§H 1% 8302 g3 - qza;%ggﬁ %ﬁé (gi‘% F@) H;LC/MS

Alltech(r) Prevail CI8 column (51A 50 x 4.6 mm), 5% v/v CH3CN (containing 1% v/v. TFA) in H20

(containing 1 %g{é ﬁF&a} %,@,ylgeggﬁgghaadﬂ%&@ﬁiméméqeﬁﬁ;ihﬁ&mm&ﬁh- 194.0
(M + H). -113 WO 006/0 9242 PC 2005 046599 Step F: Preparation of

(f)-exo-2- Benzyﬂ%%%’ﬁ%@ﬁ%w&e‘ﬁg A e hydro-1H-2,3-diaza-
cyciopropala]pentalene-4-carboxyli /"émd amide. O O NH2 NH9 \N H I\N BnBr,N:@H, HN HO HO N
dioxane H H H 5 The amide was paArtially dissolved in dloxane 60 mL) and NaOH N ag., 10.0 mL,
50.0 nunol) was added I}Eenzyl brBititie 225 g, unol)t (e slowly became
clear and the reacti @ hatrt. The Rjixure was asidified e addition of HCI

(6N, aq.) and concentrated t dryncuo The resultant reS|dqu was d soIvAc and
washed with NaHCO3 (sat. ag., 50 mLY} aid H20 (50 mL). The residue was purified oma gflica 10 gel

column (40% EtOAc i exa e g?é&ﬁj'e%%o 750{ méég? : ?exg%&gvg%g@gay@% product. 'H

“NMII (400 MHZ CDC1

mmiol) were chssolved in DMF {6 ml). The reaction vesse] was sealed and heated m a microwave

reactor to 120°C for 40 minutes. After cooling to ambient temperature, the reaction mixfure was
taken up in ethyl acetate and washed onoe with water, once with brine, dried over MgSO4, and
concentrated in vacuo. The resuliing residue was purified by reverse-phase HPLC: Phenomenex™
Luna C18 column (10 g, 250 % 21.2 mm), 5% (v/v) CE,CN (containing 1% v/v TFA) in H,O

15 (containing 1% v/v TFA) gradient to 95% H,;0, 20 ml/min, A= 214 nm to give the titie compound as
a white solid after Ivophilization. HPLC/MS: Alltech® Prevail C18 cotumm (Sg, 50 x 4.6 mam), 5%
v/v CHCN (containing 1% v/v TFA) in H,O (containing 1% v/v TFA) gradient to 99% v/v CH,CN
in H,0, 3.5 mL/min, £, = 3.50 min, EST" = 342.3 (M +H).

20 Step I: Preparation of (+)-exo-2-Benzyl-1-phenoxymethyl-4-(2H-tetrazol-5-yI}-1a,2,5,5a-
tetrahydro-1H-2,3-diaza-cyclopropajajpentalene.

NaNg, ZnBry
oo S
DMF, A

The nitrile (0.30 ¢, 0.88 mmol), ZnBr, (0.400 g, 1.76 mmol), and NaN3 (0.345 g, 5.31
mmol) were dissolved in DMF (5 mL). The reaction vessel was sealed and heated in & microwave
25 reactor to 190°C for 15 minutes. After cooling to ambient temperature, the reaction mixture was
acidified by the addition of HCL (1N, aq.) and purified by reverse-phase HPLC: Phenomenex” Luna
C18 column (10 g, 250 x 21.2 mm), 5% (v/v) CHsCN (containing 1% v/v TFA) in H,O (contaming
1% viv TEA) gradient to 95% H,0O, 20 ml/min, A= 214 nm to give the title compound as a white
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15.0 Hz), 5.23 (1H, d, J= 15.0 Hz), 3.55 (1H, m), 3.19 (111, m), 2.96 (1H, dd, J = 16.6, 6.2 Hz), 2.88
(1H, d, J = 16.6 Hz), 2.07 (1H, m), 1.76 (1H, m), 1.05 (IH, bs), 0.90 (1H, m). HPLC/MS: Alltech(r)
Prevail C18 column (5, 50 x 4.6 mm), 5% v/v CH3CN (containing 1% v/v TEA) in 1120 (containing 15
1% v/v TFA)Waadi&#at29% v/v CH3CN in H20, 3.5 mL/min, t, = 1.81 miFCESIS283846¢M + H).
Step G: Preparation of gt)-exo-Z-BenzyI-I-chIorom%thyl-la 2 5,5a-tetra’{:¥dro-lH-2,3’-€/cljyiaéa-

PCIN'_ HQHOQ

/)

cyclopropala]périidréie brekiisariR-EME: kil ErTaN-Soeie P o R ™D .

20 A flask chargegomitboatiyely 0us/HWHA & M) @ndenid2 Hniodphe emdies ed8led 16-0:Chaiad thiony!
chloride (0.77 ), w edgropwisea Aftar stirring for 5 min, a suspension of the amide
s 1), W3S, ALHE WS ﬁ?] 9 P

(1.0 g, 3.5 mmol) ih'DMF (4 nnL) was added dropwise. The mixture was slowly warmed tort and
stirred for 20 h, and NaHCO3 (sat. aqg., 10 mL) was added followed by H20 (15 mL). The mixture was
stirred for 10 mieprie PencenimtetitpenedtiippnepsdtNde(d-Frandsidlid wabdiatad ekt EtOAC
(20 mL) and H%Q—@QZMI&EF&! ESMEre separated and the aqueous phase was back- extracted
with EtOAc (20’ mML). The combine organics were washed with NaHCO3 (sat. ag., 30 mk), and brine
(30 ml,), dried aver MgSO4, filtered, angitoncentrated to give the title compound as a biown oil. The
compound was used directly in the nex{yeaction with no further purification. 1H NMR‘(‘ q‘fb Hz,
CDC13): 6 7.38 (3H, m), 7.31 (2H, m), 330 (1H, d, J = 14.8), 5.26 (IH, d, J = 14.8 - 114 W
2006/069242 PCT 005/04, ,3.47(1H,dkd=AdmH6.6HZ7,3.22 (1H, éig, 3=17 Ay
8.1Hz),2.89(1H,dd:S=16.5 7? 1H, d, J=183HZ) 72 i), M), 1.09 (1H,
S - I\ o, A ~ = [
m). HPLC/MS: Alltech(r) Prevail €18 colu @ z, 50 X 4.6 mm), 5% v/v H3C|\{l(corfta|n|ng 1% viv
TFA) in H20 (containing 1% v/v FFA) gradkenito 99% v/v CH3CN in H20, 3.5 m Jmin, t, = 3.02 min,
ESI'=284.4 (MVI + H), 5 Step H- Preparatignof .. o . . d(0.150 g, 0.39 mmol) and
-' (t)-exo-2-Benzyl-l-pher‘f‘(l)rx‘yﬁ‘sﬁe%%ﬁ g],:%é??as-tg??gﬁ?grgﬁﬁg%%%fgfn pound( & »
cyclopropa[alpeffXBrédd edrptmivirelyion R REBHEPR O MINE e ifPr 20RAF: L8RP H \ /
The nitrile;(0.309ux 4-06-pvnal)x phenald Blbdcgorlnbxnmmety, dintKGO3Y0:A2Tng 218 Hotiol) were
dissolved in DM (6 1) e saclianuestel wassealed sadhsaledinamigonauangasior to 120C
for 40 minutes. Eﬁ r €00l g to ambient temperature, the reaction mpixture yas
concentrated, and purified by reverse-phase HPLC: Phenomenex” Luna C18 cobumn (10 g, 250 %
21.2 mm), 5% (v/v) CHRCN (containing 1% v/v TFA) in H,O (containing 1% v/iv TFA) gradient to
95% Ho0, 20 mlimin, A= 214 nm to give the title compound as a white solid after Iyophilizing. H
15 NMR (400 MHz, DMSO-dg): § 7.28 (2H, m), 6.94 (3H, m), 4.06 (1H, dd, = 10.5, 6.1 Hz), 3.3
(1H, dd, T=104,7.9 Hz), 2.98 (1H, dd, ] = 16.3,6.1 Hz), 2.88 (1H, d, I = 16.6 Hz), 2.40 (1H, m),
2.34 (1, m), 1.21 (1H, m). HPLC/MS: Alttech® Prevail C18 column (54, 50 % 4,6 mm), 5% viv
CHLCN (containing 1% v/v TFA) in H,O (containing 1% v/v TFA) gradient to 99% viv CH;CN m
1,0, 3.5 ml/min, £, = 2.08 min, ESI" =295.4 (M + H).

20
Exampie 9.52: Preparation of (&)-exo-1-Methexymethyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropajajpentalene-4-carboxylic acid.
Step A: Preparation of (ﬁ)—exu—Z-Benzylml~hydmxymethyl~1a,jZ,S,Sa-tetrahydm-lﬂ—zﬁ-diazw
cyclopropala]pentalene-4-carboxylic acid ethyl ester.

Okt
BnBr, NaOH

vy
iz

dioxane

N
HO A

25
The ester (1.5 g, 6.75 mmol) was dissolved in DMF (20 mL) and K,CO, (1.84g, 13.5 rmol)

was added followed by benzyl bromide (1.73 g, 10.1 mmol). The reaction stirred for 20 hatrt. The
mixture was diluted with EtOAc and washed with water and brine, dried over MgSO,, and
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taken up in ethyl acetate and washed once with water, once with brine, dried over MgSO4, and
concentrated in vacuo. The resulting residue was purified by reverse-phase HPLC: Phenomenex(r)
Luna C18 column (10, 250 x 21.2 mm), 5% (v/v) CH3CN (containing 1% v/v TFA) in H20 15
(containing 1WEnReFFAJ4gradient to 95% H20, 20 nil/min, X = 214 nm to diva'#atide+éthpound as a
white solid after lyophilization. HPLCIMS: Alltech(r) Prevail C18 col.lljmn §5 350 Xzfp@ EIB] 270 viv
CH3CN (contaiffREFLERSIAP FRASIR R (SO EiinG 188 55 Siglrcggiaeﬁ(f ¥5796% Viv-CEBCN in
H20, 3.5 mL/minxtns S8R iN] ESHCA4RIBEvE HolgivebeStapyiatPersdrathsin white solid. 'HNMR
(t)-exo-2-BenzylzdRenexsymetayi-4s(@H-1elrazpthrhs|a.& 919846, /= 14.9 Hz), 5.29 (1H, d, J = 14.9
tetrahydro-1H-2, -diaza-c%/{elopiog)a%penta ene. H NN/~ Nit 7% Nggi%én rJZE\ll I\NON _
DMF, A 4 O N HI®y 160 PHe-frieile:30 4 6 B hmdhZiel2 &gw Z) mo%, and NaN3 (0.345
g, 5.31 mmol) mere dissolyey i DME 15, i) (SFhe fedctiBn MessEHyas BFREHHEnd Hedhferidrea
microwave 25 rea¢ i30S badhieey digheRliniRambjent e ReIsRuilie, paction

e

mixture was acidifi / the addition of HCI (1A; ag.).and purified by reyerse- e HPLC:
Phenomenex(r)@t‘iﬁ&“@%@@(ﬁ%%ﬂ"(f@%%’ﬁ 9139 T 5% (914) ’é&%ﬁféﬁ?ﬁlﬁg % viv TFA) in
H20 (containing 1% v/v TFA) gradient to 95% H20, 20 ml/min, X= 214 rim to give the title compound
as a white - 11551%%?9@%&@%@&&'E’i%&&lﬁﬁ%@%ﬁéﬁ&ﬂéﬂﬁfiﬁfz!y,@m{%mrblfﬁu@,/j\dﬁaéIItech(r)
Prevail ClI 8 column (5g, 50 x 4.6 mm), 5% v/v  CH3CN écontaining 1% v/v TFA) in H20 (containing
1% viv TER) gr&fan (5 58ns YA R oy 19369 $87h5t%in, t, = 2.71 min, ESL" = 384.9 (M + H). 5
Step J: Preparation of (t)-exo-lI-Phefvgxynsethyl-4-(2H-tetrazol-5-y1)-1a,2,5,5a-tegrahydro-IH-
2,3-diaza-cyclopropala]pentalene. H REG,N N,I\qu lHvaI1 lN N H N KOt-Bu/THF I INFY L ON~OH H
aH, Me

DMF ~g

To a solution of the aleohet (0.350g, 1.1 mmol) in DMF (5 mL) was added NaH (60%
dispersion, 0.088 g, 2.2 mmol) at 0°C under N. The mixture was stirred for 10 min and Mel
(0.239g, 1.7 mmol) was added. The reaction mixture stirred at ambient temperature for 20 b, and

15 guenched with water. The mixture was extracted with EtOAc (2 x 10 mL}) and the combined organic
layers were washed with water (10 mL), dried over MgSO,, and concentraied in vacuo. The residue
was purified on 2 silica gel column, etuting with hexane EtOAc (6:4) to give the tille compound.
HPLC/MS: Alltech® Prevail C18 column (54, 50 % 4.6 mm), 5% v/v CH;CN (containing 1% v/v
TFA) in H,O {containing 1% v/v TFA) gradient to 99% v/v CH;CN in H,0, 3.5 mL/min, £ = 2.65

20 min, BST =3274 (M +H).

Step C: Preparation of (}-exo-1-Methoxymethyl-1a,3,5 5a-tetrahydro-1H-2,3-diaza-
cyclepropala]pentalene-4-carbexylic acid.

®]
OH
KO&Bu/THF H = .
- N
O, A o S 4
DMS ir ~o N
H
23 Air was bubbled through a stirring solution of the ester (0.075 g, 0.23 mmol) and KO#-Bu

(2.3 mL of a 1M solution in THF, 2.3 mmol) in DMSO (2.5 mL) for 1 hatrt. The remainmg THF
was removed in vacuo and the reaction was acidified by the addition of HCl (3M aq.) and purified by
reverse-phase HPLC: Phenomenex® Luna C18 column (10 g, 250 x 21.2 mmy), 5% (v/v) CHLCN
(containing 1% v/v TFA) in H,O (containing 1% v/v TFA) gradient to 95% H,0, 20 ml/min, A= 214
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Air was bubbled through a stirring solution of protected compound (0.150 g, 0.39 mmol) and KOt-Bu
(4.0 niL of a 1M solution in THF, 4.0 mmol) in DMSO (4 mL) for 2 h at it. The remaining 10 THE was
removed in vacuo and the reaction mixture was diluted with EtOAc (20 mL) and H20 (20 mL). The
layers were 3eparaéddsasd the organic layer was washed with brine, driedP6V&FNIYSE459¢oncentrated,
and purified by reverse-phase HPLC: Phenomenez Luna C18 column (1014, 250 x 21.%%51), 5%
(vIv) CH3CN (Comtaisivigitiorrmmormdsy ibiscr e SRERMmE 85 Iy ?ﬁﬁj‘%ﬁéﬂ?ﬂ%%’%}%‘ 20
mi/min, X = 214 iy 19, gle te tileicompeandtt amaiehitese)id . aftaHlyddphtizidg 7 Hikb TNNIR. (400
MHz, DMSO-d6); 8 7 M),A4:06 ; = 330,
(IH,dd,J:10.4,%)81§5 }"§%81Hddb%§%l(3%gﬂ)2)2 8%%%?12?%3;%&)1{2%0?5%(@%3:%04(‘}11 m), 1.21
(1H, m). HPLCIRR- Gl hapelasiiae ta5sIumii s 580 %’ﬁ?@ﬁu?fﬁ‘é‘&&@h?@fﬁ?@“ RoMtaining 1% viv
TFA) in H2O (contaifitigil@onhinhig A gratien ixtal®ee 8V CHSEN WntR2033 Srthtlkimi: 1,32 2.08 min,
ESI'=295.4 (Mﬁgl)as%oz%gm%ﬁz: Preparation of
(H-exo-I-Methoxymethyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala]pentalene-4-carboxylic acid.
Step A: Preparation of ()-exo-2-Benzyl-I-hydroxymethyl-1a,2,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropa[a]periaigaa®sa: Cnpoxylicaditl iR ster-QHoloEze B1IBHE:S Ratrry - 1R- N dioxane
HON HO 25 Hzﬁ-ﬁﬁ_&aﬁﬁ%ﬁfaﬁﬁeﬁ@l«aﬁeﬁ mmol) was dissolved in DMF (20 mL) and K2CO3
(1.849, 13.5 mmol) was added followed by benzyl bromide (1.73 g, 10.1 mmol). Theg reaction stirred
for 20 hat rt. The mixture was diluted with EtOAc and washed with water and brinﬂ,”dr[% over
MgSO4, and -116 WO 0006/069243PETHIS2Q0 47_6!}3% ggnggrg&ated to dryness)ifi'vacuo. The
residue was purified opta g ca@elaiumrmﬂommfheiahwadi t tg. 75% EtOAC in hexane)
to give the benzylateuct as HVvhﬁie solid. 2H NN (G0 MHz, CDC 38 (8H, m), 7.30 (2H,
'm), 5.42 (1H, d, J=14.9HZ), 5.29 (MFN, J= 14.9 HAMN361(2B1eq, J=7.1 12N1H, m), 2.91 (1H,
dd, J=16.7, 6.3 Hz), 2.82%!(1H, d, J= 16.7 5 Hz), 2.03 (1H, m), 1.67 (1H, m), 1.87 (3H, t, J= 7.1 Hz),
0.85 (1H, m). HPLC/M$8Alltech(r) Pi&¥ail C18 column (511, 50 x 4.6 mm), 5% v/v CH3CN
(containing 1% v/v TFAROCHEOREOREiRING 1M s d TERYIGr dttient tox29%evAdGHB OMNsatidR0, 3.5

mLimin, t, = 2. 1]Ihrg1i~Q gl'sﬁsge]ﬁg’ﬁ% @Msto'é'llﬂ to 0°C. Potassium-t-Butoxide solution in DMF was added
slowly to the mixture keeping the temperature <10°C. The mixture was stirred at 0°C for 1 hour. 2N
HCI solution was then added slowly, followed by the dropwise addition of hydrazine hydrate (64%

15 hydrazine). The reaction mixture was allowed to warm fo room temperature overnight.

WORK UP: DMF was removed and the residue was partitioned with water, extract (7X)
with BtOAc. The organic was dried over MgSOs,, filtered, concentrate in vacuo. The crude product
was purified on reverse phase colmn (25% CHCN + 0.1% TFA, 75% water +0.1% TEA,
wavelength = 265 nm ) (10 minutes Tun). Separate isomers on SFC (AS (21x250mm), 30% MeOH +

20 0.1% TEA). Repurify on reverse phase column (25% CHCN +0.1% TFA, 75% water + 0.1% TFA,
wavelength =265 m ) (10 mninutes ) in order to eliminate yellow color. The white solid was

dissolved in hot water and allowed to crystallize to provide pure white/colorless crystals.

Example 9.54: Preparation of (+)-endo-1-methyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-

25 cyclopropaja]pentalene-4-carboxylic acid and exo-1-methyl-1 ,2,3.5a-tetrahydro-1E-2,3-
diaza-cyclopropa|z] pentalene-4-carboxylic acid.
Step A: Preparation of (R)-5-(chloromethyltetrahydrofuran-Z-ol.

o} DIBAL-H HO AL
cl T cl

To a solution of (R)-5-(chioromethyl)dihydrofuran-2(3H)-one (6.69 g, 49.7 mmol, see
30 Movassaghi, M.; Jacobsen, E. N. J. 4. Chem. Soc. 2002, 124, 245 for preparationy in DCM (150
mL) under N, at -78 °C was added diisobutylaluminum hydride (1A DCM, 62.1 ml, 62.1 mmol)
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Step B: Preparation of (t)-exo-2-Benzyl-1-methoxymethyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza- 10
cyclopropala]pentalene-4-carboxylic acid ethyl ester. 0 0 OEf OEt H ~N NaH, Me! H\N HO N _ DMF
ONH\/H\I To a solution of the alcohol (0.350g, 1.1 mmol) in DMF (5 mL) was added NaH (60%
dispersion, Ov0880g¢/2622¢amol) at OC under N2. The mixture was stirred foPTO ¥R aMAdRE] (0.2399,

1.7 nunol) was added. The reaction mixture stirred at ambient temp r,a%ure%% %C?Ih,igm 15 quenched
with water. TheOiddiFEHES oWt FERETATEN BRSRE 15 x0T J U YR BRI Sriamic Ya5ers were
washed with waitied kX mt JnidriedraveniigSoy entieo feshttatet (Y adust Therasivhiedivds purified

on a silica gel column, eluting. With DEYANSEIOALAS.A)IR Give dhentiiensempadneve iR GIMS:
Alltech(r) Prevail C18 column (5p, 50 x 4.6 r(rérbr'? 5%0 "YLV CHg_CVE (rconggi‘ging 1% v‘{é/ FA) in H20
(containing 1% FAPPESR AR T 6O F DRI ST I8 S5 ¢ arﬁe.%% HUTin, ESit =

min, t, =

327.4 (M +5M. Stiep:C aireparativel of ¢jsdRpSHibertorimenphys: sisas-miahie S-IHeB-tigza-

cyclopropalalpepialengs4:6arhaxlic.AciH s @8BS Ot e MURIBUMIHE HRNRPidiHE O N H)\
~ H 25 Air was bub

led through a stirring solution of the ester (0.075 . ) and KOt-Bu (2.3
mL of a IM solutidh QWTPPF,‘% (Mﬂﬁgﬁl\ﬁ%@?S%qefﬁo&ﬁf%a{t%@’f%egrzjégrﬂ% : _Iév%% removed
in vacuo and the geagticis WwHsmctiMatrhydtiie-additortas, RT3V, rantiporfiedebp Félerse-phase

HPLC: Phenomgnex | 1ina 18 colump{l0hth 230X 2.2 1m» 99 (lv) CH3CN (containing 1 % viv
TFA) in H20 (containing 1% VIV'TEA) gradient to 95% H20, 20 ml/min, X = 214 - 117 WO

20061069842 PCT/US2005/046599 rim to give title compound as a white solid after lyophilization. rH
NMR (400 MHz oIS @relfigiMiodk S0k dnbd))-3-@nfi-boeiblpxdrant6.7, 6.4 Hz), 3.24 (3H, s), 3.22 (1H,
dd, J=10.5, 7.2 Hz), 2.84 (1H, dd, J = 16.9, 6.2 Hz), 2.69 (1H, d, J=14& Hz), 2.09 (1H, m), 2.04 (IH,

m), 0.84 (1H, m). HPLC/%SWEV&I C18[5,93Ig A g5)u, 50 x 4.6@},\5%/@ CH3CN

* (containing 1% v/v 5 TFA) in"j20 [(containing 1% lent to 99% v/v CH3CN in H20, 3.5
mL/min, t, = 1.36 min, EST' ='208.9 (M + H).  LHMDS, THF *

M
Me” T

To a suspension of ethy! iriphenylphosphonium bromide (5.57 g, 15.0 mmotl) in THF (15

ml) at 0 °C was added lithium bis(trimethylsilyDamide 1M THF (15.0 nil, 15.0 mmol). The solution

15 was stirred for 0.5h at which time the (R)-5-{chioromethyl)tetrahydrofuran-2-o0i (1.00 g, 7.32 mumol)
was added at 0 °C as a solution in THF (15 mL). The resulting solution was allowed to warn to 1t
and stirred overnight. The mixture was quenched with H,O and extracted with Bt,O (2x), dried over
MgSO0,, filtered, and concentrated. The mixture was purified by silica gel chromatography (1% EtO
in pentane gradient to 5% BEiO in pentane) to give the (R)-2-{pent-3-enyloxirane, a clear oil, as an

20 inseparable mixture of olefin isomers (¢is : frans = 2.3 1 1). "H NMR (400 MHz, CDClg): 8 5.55-
5.26 (2H, m), 2.93 (A, m), 2.76 (1H, m), 2.49 (from cis isomer, 0.7H , dd, /= 6.0, 2.8 Hz), 2.48
(from frans isomer, 0.3H, dd, J = 6.0, 2.8 Hz), 221 (from cis isomer, 1.4H, q, /= 7.6 Hzy, 2.14 {from
trans isomer, 0.6H, m), 1.67-1.56 (SH, m).

25 Step C: Preparation of (15,25,5R,65)-6-methylbicyclo[3.1.0]hexan-2-ol and (15,28,5R .6R)-6-
methylbieyclol3.1.0] hexan-2-ol.

NN

H H
' LITMP %Q "ﬁ‘:?
4 —_— Mettit + Me
0
Me/\/\/Q H o oH H on

The intramolecular cyclopropanation of (R)-2-(pent-3-enyloxirane (980 mg, 8.74 mmol)
was performed as described previously in Example 9.1, Step A to give (15,25,5R,65)-6-
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Example 9.53: Preparation of (IaR, 5aR)-(+)-4-(2H-Tetrazol-5-yl)-1a,3,5,5a-tetrahydro-IH- 2,
3-diaza-cyclopro p a[a] p entalene. N'NH Oo-NI O 1. DMF, K-OtBu, 22 eqH + Na N N 2. 2N HCI,
3eqHDCN N=NH2NNH2, 1.15eqN HH 10 1eq 1leq PROCEDURE: Ketone was dissolved in
DMF. Tetraz®le wasmtasradded to the solution. The resulting suspensionPWESEWSEIHOC.
Potassium-t-Butoxide solution in DMF was added slow%/ to th§ mixtgr%&ﬁe ing tpag femperature
<10C. The mixREXpE Lt e 8t PHIGr N Rrest 8 theh added Sfowly, followed by

G wa:
the dropwise addiienbdf hiptnazifve iy dei@®d¥otBdiydrazine). The reaction mixture was allowed to
warm to room tgRpPEEalEe OVeHNERL WO RiiBxRME was removed and the residue was partitioned

with water, extract (7X) with EtOAc. The organic was drieg ver MgSO4 é:l rﬁg co trate in
vacuo. The crudé’ (P WHe %@‘dao‘jhi e{\}}élrgejp"hﬁég O?UO%E{\% /01(? Cfé E dnfﬁ;?&f Eﬁe 75%
water + 0.3% THA, wavelength= 265 nm) (10 minutes run). Separate isomers on SFC (AS

(21x250mm), 3Q%% M%@E'@@&Q@%Jﬁ@ﬁ RpRutify-an.reverse phase column (25% CH3CN + 0.1%
TFA, 75% water + 0.1% TFA, Wavelencg};[h = 265 nit) (10 minute%%%ré%%iﬂg
ystalli:

der to elimin llow
color. The whiteTSSRERGAY Yidedidindibt VWide faha HiiBHet o é‘%c'){sp %‘\fiila% E)%greéyﬁ
white/colorless gyystalsliExampie(hHd . /RrepatatidAatdf H, m).
(+)-endo-I-methyl-1a,2,5,5a-tetrahydro-IH-2,3-diaza 25 cyclopropa[a]pentalene-4-carboxylic acid and
ezo-I-methyl-1a,2,5,5a-tetrahydro-1H-2,3- diaza-cyclopro aéﬂajgentaleneA-carboxylic acid. Step A:
Preparatidf of(REB ARSI ARy ErERPERSYEr S BBRT 150 /O CI --T v CI To a solution
of (R)-5-(chIoromethyl)dihydrofuran-Z(SH)-onech_@gﬁg@, 49h& mmol, see 30 Mot

assaghi, M.; Jacobsen,
E. N.J. Am. Chem. Soc. 2002 4,245 for-preparationi DCM (15Q, M ¢

Ml gr N2 at -78 C was
added diisobutylaluminunﬁ“ﬁydr M DCM, 62:4 wd, 62 nunol) -118 WO 208 69242
PCT/US2005/046599 over 15 min . The mixture was stirred at -78 C for 36 mithat which time
McOE-I (-10 mL) was added and the mixture was removed from cooling. Rochelle salt (150 mL sat.

aqueous) was added Br@HetiehaiiS-Wad &aremtsrTNARIE WYL e Sh§aRic phase was
removed and thgetaguRaiks Phape-was @ xéeacteds\sitmt) Aes (Rxjrhéas dmbibeidhergasics were dried

over MgSO4, Example 9.1, Step B to give (15,5R)-6-methylbicyclo[3.1.0Jhexan-2-one. The spectral data was
15 identical to that of (£)-(18,5R)-6-methyibicyclo[3.1.0Thexan-2-one (as shown previousty).

Step E: Preparation of (IR,12R,5a8)-1-methyl-1a,2,5 5a-tetrahydro-1H-2,3-diaza-
cyclopropajajpentalene-4-carboxylic acid ethyl ester and (15,1aR,5a8)-1-methyl-1a,2,5,5a~
tetrahydro-1H-2,3-diaza-cyclopropajajpentalene-d-carboxylic acid ethyl ester.

H
O OEt

OE{' Me\ AL / \N
H 1 ewo N
O H H
Me o + 0
4 KOLBU/THE H

o 2) HoNNHoHC, H20 T OEt
Me N
20 H H

The preparation of the enantiopure endo-methyl pyrazole derivative and exo-methyl pyrazole

derivative was performed as described previously in Example 9.1, Step C (for ragemic variants).
Separation of the isomers was performed by reverse-phase HPLC: Phenomenex® Luna C18 column
(10 g, 250 x 100 mmmy), 5% (v/v) CHZCN (contaiming 1% v/iv TFA) in H;O (containing 1% v/v TFA)

25 gradient to 50% H,O, 60 mi/min, A = 254 rm to give the endo-methyl-pyrazole followed by the exo-
methyl-pyrazole.
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5 filtered, and concentrated to give (R)-5-(chloromethyl)tetrahydrofuran-2-ol (6.65g, 48.7 mmol, 98%
yield), a clear oil, as a mixture of epimers (1.25: 1). 'H NM R (400 MHz, CDCI3): Major epimer: S 5.62
(1H, m), 4.48 (1H, dq, J= 7.6, 5.6 Hz), 3.67 (IH, dd, J= 10.8, 5.6 Hz), 3.61 (1H, dd, J=11.2, 6.0 Hz),
2.65 (1H, m)WER280610692d48, J= 12.4, 8.0 Hz), 2.10-1.72 (3H, m). Minor epi®eF/ BB m), 4.29 (IH,
m), 3.53 (2H, m), 2.65 (1H, m), 2.10-1.72 (4H, m). 10 Step B: Prw%g? %0{3“1‘9‘2

cis/trams-(R)-2+ se e 32 ‘@HWH&%@% i) Wﬁ’ﬁ’ B 22 Me' ~" To a
suspension of ethidiriphpiwiphizephantexyiiomide (5.57 g, 15.0 nnnol) in THE (15 mL) at 0 C was
added lithium bis(trimethylsilyl)amidg IM THE (15.0 ml, 15.0 mmol). The solution 15 @as stirred for
0.5h at which time the (R)-5:(chloromethyl)tetrahydrofuran-2-ol (1.00 g, 7:3 ol) w]. added at0 C
as a solution in THE (15 p res@fihg solh‘ﬁy oA A< R1Ged to warm 0\ oﬁ d%stirréd overnight.
The mixture was quesithegwith H2O and extracted with Et20 (2x), dHed ovér gé\b4 filtered, and
concentrated. The mixtureHvas purified by silica gel chromatography (1% Et20 iftpentane gradient to

5% Et20 in pentane) tﬁm@é\é%rtﬁk%r@)s@v( RERLBreRY QxRN seaiclaanoll - asp 2tigiseparable mixture of
olefin isomers (cis : trans IR (40 13);2 2R 5P g@t@tﬁerg&ng 93 (1H, m)
2.76 (1H, M), 2%?@?8?%%&“ o[ﬁ%e? gﬁl\{lc?ds%ﬁg’%ﬁg écl-i:% @%8“? Fom trans isomer. 0.3H, dd, J

6.0, 2.8 Hz), 2.24aifrein cis isomer, 1.4H, g, J= 7.6 Hz), 2.14 (from trans isomer, 0.6H, m), 1.67- 1.56
(5H, m). 25 Step C: Preparation of (1S,2S,5R,6S)-6- methylbicyclo[3 1.0]hexan-2-ol and
(1S,2S,5R,6R)-6- met |bIC clo 310hexan‘?:'o M_O | -pMea . Me O4MeHOHH
OH The mtram%T%DC ar oy c}([)prg[ﬁ% YO BF E'F‘Q)r%e?] ent: Sa’esr?y o%fl?g‘#é) 980 1 mg, 8.74 mmol) was
performed as dexdriretairipscesnsthoshemrpieasid Step A to give (1S,2S,5R,6S)-6 119 WO
2006/069242 PCT/US2005/046599 methylbicyclo[3.1.0]hexan-2-ol and

(1S,2S,5R,6R)-6-methylbigycle 3.1.0exan 2- inseparable mixtu @gl
@ et icy %8@%5[}& ilbe%g-z oI

chromatography. (1S,2S,
10 H

e
The ester hydrolysis was performed as shown previously in Example 9.3 to give the

corresponding acid. Spectral data were identical to the racemic material.

Example 9.55: Preparation of (-)-endo-1-methyl-12,2,5 5a-tetrahydro-1H-2,3-diaza-
i5 cyclopropaja]pentalene-d4-carboxylic acid and exo-1-methyi-1a,2,5,5a-tefrahydre-1H-2,3-diaza-
cyclopropal a]pentalene-é-carboxyhc acid.

o)
:“:‘ Me™ 3 /N’\N
Mo H

The above compounds were prepared as pure enantiomers by the identical synthetic route as
described previously in Example 9.3 using (S)-5~(chloromethyl)dihydrofuran-2(3H)-one as the
20 starting lactone (see Movassaghi, M.; Jacobsen, E. N.J. Am. Chem. Soc. 2402, 124, 245 for
preparation). Rotation data for endo-methyl compound: [6l¥p — 93.0 (c 0.552, MeOH).

Example 9.56: Preparation of endo-1-ethyl-12,2,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropajalpentalene-4-carboxylic acid and exo-1-ethyl-12,2,5.5 a-tetrahydro-1H-2,3-diaza-
25 cyclopropafa)pentalene-4-carboxylic acid.

Step A: Preparation of (R)-d-(hex-3-ynyl)-2,2-dimethyl-1,3-dioxolane.
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'H NMR (400 MHz, CDCI3): 8 4.15 (1H, d, J= 4.8 Hz), 2.08 (IH, m), 1.75-1.25 (5H, m), 0.90 (5H, 5 m).
(1S,2S,5R,6R)-6-methylbicyclo [3.1.0] hexan-2-ol: 'll NNLR (400 MHz, CDC13): 6 4.21 (1H, d, J=4.8
Hz), 1.88 (1H, m), 1.75-1.25 (4FI, m), 1.15 (1H, m), 1.07 (1H, m), 0.96 (3H, d, J= 6.0 Hz), 0.41 (1H,
m). 10 Step BiPrepaxatien of (1S,5R)-6-methylbicyclo[3.1.0]hexan-2-one. R HUSANSTRAR, NMO_ 4A
MS, DCM r~r Me Me H OH H O The oxidation of

(1S,28,5R,6S)-6-methylbicyclo[§r‘\f§0 hexan-2-01/(15:2S. 5/ BR)-6- methy|bicyc|o[§‘%,qywexan-2-o|
6 p

(658 mg, 5.87 mmol) was perfo EXS descrihed previougly in Example 9.1, to give

(IS,5R)-6-methylbicycl?wﬁ@;‘ﬂ]-}one. The spegtrahelata was 15 | | of
(-(1S,5R)-6-methylbicyclo[3.1.0]hexan-2-one (as shown previously).~Step E: Preparation of

(1R,laR,5aS)-1-methyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza- cyclopr g[a]pentalene-4-carboxylic acid
ethyl ester and (1S,1aR,5a9)-1-methyl-1a,2,5,5a- . ,
tetrahydro-lH-2,3-diazi%?%b%ﬁﬁ‘f%’ﬁéﬁtﬁé‘ﬂ@fﬁég%ﬁ‘;&?ﬂczﬁ’&%ﬁﬁ?lvgﬁwgf P EEEL OEt Me<<”
N 1 H EtO H Hlapprdvtienste) ~KOit-SUiduiifadd chh@nedHaNNER. HEE H20nDEtakbeNaddefifoBovEhe

preparation of the ﬁ@@%}i@@yr&%@%mjhmy@g% desvativeand sxeumethvkRyrazols.derivative
was performed as described previo:;gg in Example 9.1, Step C fo& acemj varilalr}tg?,. Sg&a ation of
the isomers was péfored By HEG8 ASLSHNEEHE T PAERBIENET [UAR ETLEBILNTH™ 857250 x 100

mm), 5% (v/v) CHBUN-{eémdining)- 2% direThFA) intbiebnidohthnitg. 1960l RICEPS gratiiemtito 50%
H20, 60 nil/min;p= 2641y ra-ie.8ivs Bie.eadesmethyi-pyurasaie followesd by thegsximatoy-pyrazole.
commercially available (R)-2-(2,2-dimethyl-1,3-dioxolan-4-y1)ethanol was performed using the
procedure described by: Taber. D. F.; Xu, M.; Harmett, Y. C. J. Am. Chem. Soc. 2002, 124, 13121].
10 The reaction was slowly warmed to rt and stirred 2 total of 3 . The mixture was quenched with sat.
NH.CI, and extracted with Bi,O {2x). The organics were waghed with H,O, and brine, dried over
MgSO., filtered, and concentrated. The material was purified by silica gel chromatography (5%
EiOAc in hexanes gradient to 15% EtOAc in hexanes) to give (R)-4-(hex-3-ynyl)-2,2-dimethyl-1,3-
dioxolane as a clear oil. "H NMR (400 MHz, CDCl): 6 4.19 (1H, m), 4.08 (1H, dd, /= 80,60
15 Hz), 3.58 (1H, dd, /= 7.6, 6.8 Hz), 2.26 (28, m), 2.15 (2}, qt, /= 5.2, 2.4 Hz), 1.81 (1H, m), 1.68
(1H, m), 1.40 (3H, s), 1.36 (3H, ), 1.11 (3H, , J="7.6 Hz).

Step B: Preparation of (B,Z)-4-(hex-3-enyl}-2,2-dimethyl-1,3-diexelane.

MeM
e
9

Pd/BaS0, e
u—uw———mb O"% Me
# quinoling /\_/\/k/o
Me ——
Me
20 To a solution of (R)-4-(hex-3-ynyl)-2,2-dimethyl-1,3-dioxolane (6.49g, 35.6 mmol) in

hexanes (100 mL) was added 5% palladium on BaSO, (1.14 g), and quinoline (freshly distilled from
7Zn dust, 0.631 ml, 5.34 mmol). The flask was then purged with H, and stirred under an H,
atmosphere for 2 h. The reaction mixture was filtered through celite and washed seguentially with
1N HCI (2x) and brine. The organics were dried over MgSO,, filtered, and concentrated to give

25 (R,Z)-4-(hex-3-enyl)-2,2-dimethyl-1,3-dioxolane which was used without further purification. This
material contained approximately 7% of the #rans olefin isomer which was carried through the
synthetic route as & mixture (data not shown for minor isomer) eventually producing the
corresponding exo-ethyl pyrazole acid derivative afier separation by reverse phase HPLC (vide infra).
TH NMR (400 Mz, CDCl): § 5.40 (18, m), 5.31 (1H, m), £.06 (2H, m), 3.52 (1}, t, /= 4.8 Hz),

30 2.09 (4H, m), 1.71 (1H. m)}, 1.54 (1H, m), 1 .41 (3, s), 1.35 3H, s}, 0.96 (3H, t, /= Hz).
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-120 WO 2006/069242 PCT/US2005/046599 Step F: Preparation of
(1R,1aR,5aS)-1-methyl-la,2,5,5a-tetrahydro-IH-2,3-diaza- cyclopropalalpentalene-4-carboxylic acid. 0
0 HH "~ OEt UOH/H20, dioxane /IN HOH Me™ N --~ Mefl*HN HH The ester hydrolysis was
performed ag¥¥h&msfétdously in Example 9.3 to give the 5 correspondifaGIHAWR2BEF% 67.6 (c
0.524, MeOH). Spectral data were identical to the racemic material. Step G: Preparation of
(iS,iaR,5aS)--methyiii-la,2,5,5a-tetrahydro-iH-2,3-diaza- cyclopropala]pentalene-4-carboxylic acid. O O
H H OH / OEt SiiHIH R @pdtasicarvd @K vkd-Nedetlie-deH 10 H H H The ester hydrolysis was performed
as shown previously in Example 9.3 to gie the corresponding acid. Spectral data were identical to the
racemic material. Example 9.55: Pre i f (-)-emdoH-methyl-1a,2,5,5a-tetrahyitro-IH-2,3-diaza 15
cyclopropala]pentalene-4-carboxylic &cid and exo-Fmettiff=1a,2,5 SW%@&H-
cyclopropala] pental&”ﬁm&ﬂ OO H H"OH OH M¥#¥N Me™/ N H'H The above
compounds were prep@rad dsparengharttibmeig-Hy -theitientitas syidthetiohowestsedieséfibead

previously in EXAIppIes:i yaing,ge(chigienatiidibudiohyian 23reaeasie g starting lactone
(see Movassag M.; Jacobsen, hem. Soc. 2002, 124, 245 for %reﬁ%éilon Rotation

data for endo-nf&H E’@ﬁﬂﬁ%&% W@W??@%@@O Rﬁ)&@@-ﬁ? E%W?fﬂ’ ' Piiton of

endo-l-ethyl-la 2:&,5;3 -tefrahyden- i - 25BNV @400 MHz, CDCly): § 5.45 (1H, m), 5.36 (1H, m), 3.75 (1K,
m), 3.67 (1H, dd, J = 10.8, 2.8 Hz), 3.45 (1H, dd, J= 11.2, 7.6 Hz), 2.16 (2H, m), 2.04 (2H, m), 1.50
(2H, m), 0.96 (3, t, J = 7.6 Hz).
10
Step It Preparation of (R,Z2)-2-(hex-3-enyl)oxirane.

OH Trislm, NaH O

OH —— e
e e Me

To a solution of (R, Z)-oct-5-ene-1,2-diol (8.50g, 58.9 mmol) in THF (230 mL) at 0 OC was
added NaH (60% dispersion in mineral oil, 7.06g, 177 mmol) (7.06g as dispersion). The nuxture was

pr
Ln

warmed to ambient temperature and stirred for 40 min. The reaction was cooled to 0 OC and
triisopropylbenzenesulfonyl chloride (20.7 g, 61.8 mmol) was added. The reaction was warmed o
room temp, stirred for 1 b, guenched with H;O and extracted with E,0. The organics were washed
with brine, dried over MgSQ,, filtered, and concentrated. Purification by silica gel chromatography
(2% Eit,0 in pentane gradient to 8% E;O in pentane) gave (R, Z)-2-(hex-3-enyloxane. It was
20 determined that slight racemization occurred at this step (98% ee to 84% ee). In order to ensure
optical purity the enantioenriched product was further resolved using Jacobsen’s hydrotytic kinetic
resolution (HKR, Step E). "H NMR (400 Mz, CDCly): & 541 (1H, m), 5.25 (11, mj), 2.93 (1K,
m), 2.75 (1, dd, J= 5.2, 4.4 Hz), 2.49 (1, dd, /= 5.2, 2.8 Hz), 2.20 (2, q, /= 6.8 Hz}, 2.06 (2H,
quin, 7.6 Hz), 1.59 (2H, m), 0.97 (3H, {, /= 7.6 Hz).
25
Step E: Preparation of (R,Z)-Z-(hex-3-enyDoxirane.
O cat. (R,R)-Co-Salen /\_/\/{?
Me/\m_:/\/<1 o - Me e
Ho0, (0.18 equiv.)

AcOHTHF
To a flask containing enantioenriched (R, Z)-2-(hex-3-enyl)oxirane (5.04 g, 39.9 mmol} and

THF (0.4 mL) at 0 °C was added sequentiaily (R,R)-Co-Salen catalyst (150 mg, 0.248 mmol), AcOH
30 {60.0 mg, 1.00 mmol}, and H,0 (130 mg, 7.22 mmol). The mixture was warmed to rt and stirred for

84% ee >08% ee

20 h. Purification by silica gel chromatography (2% Ei,O in pentane gradient to 10% EtO
pentane) gave enantiopure (R, Z)-2-(hex-3-enyljoxirane.
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cyclopropala]pentalene-4-carboxylic acid and exo-I-ethyl-1a,2,5,5a-tetrahydro-IH-2,3-diaza- 25
cyclopropala]pentalene-4-carboxylic acid. Step A: Preparation of
(R)-4-(hex-3-ynyl)-2,2-dimethyl-1,3-dioxolane. -121 WO 2006/069242 PCT/US2005/046599 Me Me
Me --~Me Li=00i@0@2BMPU, THF E Me To a flask cooled to -78 C undBeNESA@R&/@dRed 2-butyne
gas via syringe needle until approximately -3 mL of liquid had condensed in the flask. THE (120 mL)
was then added followed by DMPU (18.9 ml, 156 mmol). The flask was purged with N2 and
n-butyllithium (2byFexapestibnks T, 3B mrtbiivicysieldddibviamsywhge over 5 min and. stirred for
an additional 15 min at which time (R)-4-(2-iodoethyl)-2,2-dimethyl-1,3-dioxotgne (10.0 g, 39.1 nunol)
was added as a solution in TIM (30 n ) (prepgration efresrantiopure (R)-4-(2-i
2-dimethyl-1,3-dioxolane Hgmwwemiaﬁvailabl@‘@#’(zzdim%ﬁl-f,& ax@lan-4-yl)ethanol
was performed using the procedure described by: Taber. D. F.; Xu, M.; Hartnett, 3,C. J. Am. Chem.
Soc. 2002, 124, 13121]. 10 The reaction was slowly warmed to rt and stirred_a total of 3 h. The mixture
was quenched with salheNARlecHE W RRERa iy E ot 1A 17 BREEME SR8 R ARSI with H20,
and brine, griedwaxeeMgaa4dfiltasedprarichdp icBrtraled. [Thepmatarial (WasSpdiied-by silica gel

chromatography (59 in hexanes gradient I A Negh i giery 2 )
(R)-4-(hex-3-ynﬁé‘yf@%ﬁﬁ?ﬁBf?é’-gd?g%o%g%%%% ?@%ﬁﬁ 'H NAQAQB%% I?A)Il-lgs g(i:mtf)aciéz)?ge{flg (111,

m), 4.08 (IH, ddm= 8% . 0*H5ohiz) 48 BH: mk- U ZHm) - B 834 7 26 15 O (BLB) (211, qt, = 5.2,
2.4 Hz), 1.81 (111, m), 1.68 (1H, m), 1.40 (311, s), 1.36 (3H, s), 1.11 (31l, t, J= 7.6 Hz). Step B:
Preparation of (B,7)4-(hex-3-env)-2, 2-dimethyll 3:dinxetongndiig Osaz, Me 0 Pd/BaSO4 Me Me rol*
quinoline O MalgeeGZ ‘Fc?“;‘a“éolutﬂ}oﬁ of (@4-(he@3-%)-2%-dimethyl-l,3-diox9lane (6.49g, 35.6
mmol) in hexanes (100 mL) wasgdded 5% palléata iLll. gn 04 (1.14 g), and quirgline (freshly
.distilled from Zn dust, 0.63 nml, mol). T . n purged wijt t(@ tirred under an
H2 atmosphere for 2 h. ¥ise reacgongmixture was,filigeeddhrough celiteMhd waghed, sequentially with
INHC1(2x}@nd brine. The organi‘és weke dried over MgSO4, filtered, and concentratéd to give

The oxidation of (15,25,5R,68)-6-ethylbicyclo[3.1.0jhexan-2-0f (1.75 g, 13.9 mmol) was
performed as described previously in Example 9.1, Step B to give (15,5R,65)-6-ethyl-

bicyclo[3.1.0Thexan-2-one as a clear oil. The spectral data were identical to (£)-{1S,5R,65)-6-

ethylbicyelo[3.1.0Thexan-2-one.

Step B: Preparation of (1R,1aR,5a8)-1-ethyl-1a,2,5 Sa-tetrahydro-1H-2,3-diaza-

eyclopropafajpentalene-4-carboxylic acid.
e}

OEt
H g EtO/lkrr 0
o H
/\u\\ P . / \ OH
Me k KOt-Bu/THF /““ N

N
0 2) HoNNHoHCL, HoO Me H H
3} LIOH/H,0, dloxane

The preparation of enantiopure endo-ethyl pyrazole derivative from the corresponding ketone
20 was performed in a similar fashion to that of the racemic endo-ethy! pyrazole compound, in Exarmple

9.54, Steps E and F. The spectral data were identical.

StepI: Preparation of (18,1aR,5a8)-1-ethyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropalajpentalene-4-carboxylic acid.
0o
H
OH
&8
Me H H
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25 (R,2)-4-(hex-3-enyl)-2,2-dimethyl-1,3-dioxolane which was used without further purification. This
material contained approximately 7% of the trans olefin isomer which was carried through the
synthetic route as a mixture (data not shown for minor isomer) eventually producing the
correspondirijexeethia4dyrazole acid derivative after separation by rever8& THSHEWRISE? (vide infra).
'H NMR (400 MHz, CDCI3): 6 5.40 (IH, m), 5.31_(1H, m), 406 (5 1,%‘ 4.8 Hz), 30 2.09
(4H, m), 1.71 (1H, m) TRSAPHP L %]iy%%ﬁﬁzﬁ ieé‘sa?é‘ﬁwasf')“ r@He" e %

2006/069242 Pty 2005164652 3yiEtep GHPreparation of(R,Z)-oct-5-ene-1,2-diol. Me 0-- Me AcOH
OH 0 -~ Me/-=\N OH Me (R,Z2)-4-(hex-3-enyl)-2,2-dimethyl-1,3-dioxolane (5.95g, 32.3 nunol) was
stirred in 80% ag. 5 AcOH (50 mL) for 20 € mix ure co in vacu rified by
silica gel chrontAtSgHESHY: (f@%aﬁ@ﬂ(‘}fﬁi}n‘g"!] e'"’§“§tr§’ds ent: L‘“fé}ﬂﬁg cg ih s &} onglve
(R,Z)-oct-5 endidz2-diddmserbipantoiénd-4-sIviR-MBGNHZz, CDC13): S 5.45 (1H, m) 5 36 (IH, m), 3.75
(1H, m), 3.67 ( ad ﬁ?papaéa@&(%a%mﬁﬁratsmg@iom bBadeG iz 2 Ebc(Ricro) iRy (2H, m),
1.50 (2H, m), 0 l{% J=7.6 Hz). 10 Step D: Preparation of (RA-2-(hex-3-enyl)oxirane. OH Trisim,
NaH 0 OH Met P15 solution of (R,Z)-oct-5-ene-1,2-diol (8.50g, 58.9 mmol) in THE (230
mL) at 0 C was added NaH (60% G§spersion in mineral oil, 7.06g, 177 mmok 06g as dispersion).
The mixture was 15 warmed eq.@ temperablfe’ Aielstirred for 40, mi eactlon was cooled
to 0 C and triisopropylbenzgaesulfagiyichloride (20.7 g, 61°8 mmoljw@s addé€d; e reaction was
warmed to room temp, stirred for 't qu nched with H20 and extracted with®t2d. The organics were
washed with brine, dried over MgSO4,iltered, and concentrated. Purification by silica gel
chromatography (2% EZ@Oﬂnipenfé#@@%@@@ﬁ’@@@@é@@emlﬁéﬁa{ﬁéﬂ@@@m} -6-yhmethanol (350
(RA-2-(heyy3-enyd)exisangal tﬁﬂ@@b@@ldﬁi@ﬂﬂfdﬁﬁ%kﬂ@t@h@@&gﬁt{ewmﬂqﬂ peerratlatthisstep (98% ee

10 84% I d I hed Ived
to ee). nor rto és[urcgi ca %élilg ;éé% mrg e @Qs%%td %gr}@éove using

Jacobsen's hydr ?y‘flc inetic. €50 |on HNIVER (400 MHz, 13): S5.41 (111, m),
5.35 (1H, m), 2.931e: Sy oy Bagk seivmroedsortandisyediond blwwnfﬂasczmﬁl@%fy (2H, g, J=
6.8 Hz), 2.06 (2irhe Biaikx, waOektdhrated (@i, et Vas(RdndhadwitbG1k{z) TAE mixture was extracted with
BiOAc (2) and fhe combined extracts were dried over MgSO,, filtered, and concentrated to give ()-
15 (1R,5R,6S)-spiro[bicyclof3.1.0Jhexane-2,2'-[1,3]dioxolane]-6-ylmethy! methanesulfonate. H NME
(400 MHz, CDCly): 6 4.63 (1H, dd, J=11.2, 6.3 Hz), 434 (1H, dd, /=112, 9.3 Hz), 4.01-3.85 (4H,
m), 3.04 (3H, §), 2.11 (2F, m), 1.89 (1H, m), 1.78 (1H, m), 1.70 (1H, m), 1.63 (1K, m), 1.35 (1H,

m). The material was used immediately in the next reaction without further purification.

20 Step B: Preparation of (x)-endo-6-(methylthiomethyl)spiro[bicyclof3.1.0Thexane-2,2'

[1,3]dioxolane].
H H

/um@ NaSMe /um@
MsO o \/CI) MeS iy \j
To a solution of crude (&)-endo-spirofbicyclof3. 1.0Jhexane-2,2-{ 1,3]dioxolane]-6-ylmetayl
methanesulfonate (250 mg, 1,01 mmol) in DMF (5.0 i) was added sodium thiomethoxide (176 mg,
25 2.52 mmol). The solution became quite viscous initially and was stirred at 1t overnight. The mixture
was partitioned between EtOAc and H,O. The layers were separated and the aqueous phase was
back-extracted with EtQAc. The combined organics were dried over MgSO,, filtered, and
concentrated, Purification by silica gel chromatography (3% EtOAc in hexanes gradient to 12%
EtOAc in hexanes) gave (£)-endo-6-(methylthiomethyl)spiro-[bicycle{3.1.07hexane-2,2'-
30 [1,3]dioxolane] as a clear oil, *H NVR (400 MHz, CDCl): § 3.99-3.87 (4H, m), 2.87 (1H, dd, /=
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Step E: Preparation of (R,Z)-2-(hex-3-enyl)oxirane. O cat. (RR)-Co-Salen O Mel-~\/~I Me- ~ 1120,
(0.18 equiv.) 84% ee >98% ee AcCOH/THF To a flask containing enantioenriched
(R,2)-2-(hex-3-enyl)oxirane (5.04 g, 39.9 mmol) and THE (0.4 nL) at 0 C was added sequentially

(RR)-Co-Sal@&Dcdtaly&t2¢250 mg, 0.248 mmol), AcOH 30 (60.0 mg, 1.00 fifiol)52 a2y (130 mg,
7.22 nunol). The mixture was warmed to rt an

d_stirred f 0.h. Purification lica ge
chromatograph]ﬁ'ézé/ﬁd’ﬁzéd“ﬁ"f’ B&@n@@%&iéﬁt@’ A)(%Z ’i%‘%éﬁ%gf#e?){%v%%ﬁg%tlopé?ﬁé )
(R,2)-2-(hex-3-effy(Jokiranke ] S-{1B3dVC-2006/4089242 PCT/US2005/046599 Step F: Preparation of
(1S,2S,5R,6S)-6-ethylbieyclo[3.1.0]hexan-2-ol. H O LUMP MeMew H OH The intramolecular

cyclopropanatign of (R,Z)-2-(hex-3-enyl)oxiran 00 g,,23.8.m as performed as described
previously in E%‘%ﬁ’e%?aﬁggﬂf%)@%§§£ﬁ%%?§%g%%’%t%iﬁ%%@%lﬁﬁ i '%%eh-z-ol as a clear oil.
'H (400 MHz, CDCI3): 34.18 (IH, mf2.08 (1H, m), 1.79-1.51 (4H, m), 1.40 (2H, m), 1.20 (2H, m), 0.96
(3H, t, J= 7.6 Hz), 0.74 (1H, m)/.;ﬁt Preparatidi‘ofePS,5R,6S)-6-ethylhicy] .1.0]hexan-2-one. H
H cat. TPAP, NMO i emuyles4A M§ 3 Mel ] OH Thegxiglationp <
(IS,2S,5R,6S)-6-ethylbicyclo[3.1.0]Héxan-2-ol (1.7 CS,OT%IF&mmoI) was perfdtmey as described
previouslydin Example 9.1, Step B to givé (IS,5R,6S)-6-ethyl- bicyclo[3.1.0]hexan-2-one as a clear oil.
The spectral data wergcidesititert ¢ ()« 5RBS)iahpibieyubeysigfheamatohe: 15 Step H:
Preparation of ({RjaR.a=) le6thylola:s amaytetiabysiesble?; 3;diadg was added p-toluenesuifonic
cyclopropa[a]pentalene,,-4-,carbozo<¥lic acid. O H %%r%&xg%r% Co

acid monohydrate (Y.02 mg, 47.4 pmot). oncentrated in vacuo to remove

acetone. Extracted w/EtOAe (2%) and washed organics with brine. Dried over MgSO,, filtered, and

10 concentrated to give ()-endo-6-methylsulfanyimethyl-bicyclo[3.1.0Thexan-2-one as a clear oil. "
NMR (400 MHz, CDCL): 8 2.63 (1H, dd, J=13.6, 6.5 Hz), 2.53 (1H, dd, /= 13.6 8.6 Hz), 2.32
(2H, m), 2.24 (15, m), 2.17 (3H, ), 1.99 3H, m}, 1.75 (1 H, m).

Step D: Preparation of (Hendo-1-(methylthiomethyl)-13,2,5,5a-tetrahydro-1H-2,3-diaza-

15 cyclopropalajpentalene-4-carboxylic acid ethyl ester
o]

OFt
H D Eto)kﬂ/ O
3 H
Pl o 7 Okt
MeS KO#BUTHF w N
H / ;3

o 2} HoNNHoHCI, HaO MeS H
(&=)-endo-6-(methyithiomethylbicyclo[3.1.0Thexan-2-one (52.0 mg, 0.333 mmol) was
converted to the corresponding endo-1-methylsulfanyimethyl-1a,2,5,52-tetrahydro-1H-2,3-diaza-

cyclopropalalpentalene-4-carboxylic acid ethyl ester as described previously m Example 9.1, Step
20 C. YH NMR (400 MEz, CDCly): 8 11.2-9.4 (1K, bs), 4.34 (2H, m), 2.96 (1H, dd, /= 17.7, 6.8 Hz),
275 (1H, &, J= 17.7 Hz), 2.50 (15, m), 2.32 (1H, m), 2.15 (2H, m), 2.08 (3H, 5), 1.57 (1H, m), 1.37
(3H, t,J/="7.1Hz). HPLCMS: Alltech® Prevail C18 colurmmn (5u, 50 x 4.6 mm), 5% v/v CHCN
(containing 1% v/v TFA) in FLO (containing 1% v/v TFA) gradient to 99% v/v CELCN in H,O, 3.5
ml/min, .= 2.29 min, EST' = 253.3 (M + H).
25
Step E: Preparation of (&)-endo-1-(methylthiomethyl)-12,2,5,5a-tetrahydro-1B-2,3-diaza-
cyclopropalajpentalene-4-carboxylic acid.
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O H/uu OH Me H KOt-ButTHF N N' O 2) H2NNH2 HCI, H20 Me H H 3) LIOH/H20, dioxane The
preparation of enantiopure endo-ethyl pyrazole derivative from the corresponding ketone 20 was
performed in a similar fashion to that of the racemic endo-ethyl pyrazole compound, in Example 9.54,
Steps E and WOPhésgptdtral data were identical. Step 1: Preparation of  PCT/US2005/046599
(IS,IaR,5aS)-1-ethyI-Ia,2,5,5a—tetraydro-IH-2,3-diaza- cyclopropa[a]pentalene4-carboxylic acid. O H
069242 PCT/US2005/046599 The enanticjug exo-ethyl

OH N Me HHs 25-124 WO 20086;

pyrazole derivative was isolated by fev. p aseLlH@H%aé&épénor impurity from ¢he above synthetic

route. Example 9.57: Prepa @ of(p)-en o-l_-meihylsulianyhﬁ.thyl- @ &trahydro-1H-2,3- 5
diaza- cyclopropa[a]pentalq 4-cagpoxylic acid. Step A: Preparation ‘5_ N

(t)-endo-spiro[bicyclo[s.J;‘.‘b]hane*? 2'-[1,3]dioxolane]-6-ylmethyl n;netharmesul'f’onate HH MsCI,
Et3N /Hill /till] HO ?,0 ~380O C H 0 H 0 To a solution of SMe

(t)-endo-spiro[bicyclo[3nk. @}B@g@ﬂgyaﬁ;fB;a};diqm{a;najeﬁmmtmmﬁés&&hi@omﬁ +Z23@runol) in DCM
(12 mujunder NEHes %ﬁ%&f %%19'4@%6{1 %%lmm@st;wafmg /385 £ORIed 40,0600

methanesulfonfp For ) was added drop wise. After stirring for 5 min the flask
was warmed to HsarReEHiTEeribria W%%t?&f%%‘é&eé@ﬂp%ﬁgﬁ’lm@ Wé@ﬁ% E%sldborated

and the mlxturema&wﬁﬁa@ammﬁﬁ@eimﬁmﬁum&ma eXitastbdlafatiydEndizs (2 XFaNbhe
combined extra e cent

(1R,5R,6S)- splriﬁnvf&:,%f()% h%g(’)?dgzxanS%QL1 1 ‘?(%(&(ﬁ}lg?lx-ef% %m?tﬁ?gé et \a/%gls%ll%(?}lgtel 'H NMR (400
MHz, CDC13): 84 83 (ML, a0 223 {omp BORNLAGL Tip4, )éﬂakllgf Py mUAR 13 85 (4H,

HPLC/MS: Alltech® Prevail C18 column (5, 50 * 4.6 mm), 5% v/v CHyCN (containing 1% v/v
TFA) in H;O (containing 1% v/v TFAY) gradient to 99% v/v CH:CN in H,0, 3.5 mb/min, £, = 1.59
10 min, BST =2253 (M +H).

p

Example 9.58: Preparation of ()-exo-1-ethoxymethyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalalpentalene-4-carboxylic acid and (H-endo-ethoxymethyl-1a,2,5,5a-tetrahydre-1H-
2,3-diaza-cyclopropafa] pentalene-4~carboxylic acid.
15 Step A: Preparation of cis and frans (£)-2-(5-ethoxy-pent-3-enyl)-oxirane.
0 2 mol% Zhan cat.

>~ T AN e ?)\/\/‘%/OF—’*
The cross metathesis of (£)-2-(bui-3-enyloxirane (3.80 g, 38.7 mmol} with ethyl allyl ether

(10.0 g, 116 mmol) was performed as described previously in Example 9.2, Step A to give Ey-2-(5-
ethoxypent-3-enyl)oxirane as an inseparable mixture of olefin isomers (frans : ¢is =10 : 1) after

20 silica gel chromatography. *H NMR (400 MHz, CDCly): trans isomer: § 5.73 (1H, m), 5.63 (1K,
m), 3.91 (2H, m), 3.48 (28, q.J = 7.0 Hz), 2.93 (15, m), 2.75 (1, m), 2.48 (1H, dd, /= 5.0, 2.7 Hz),
2.22 (2H, m), 1.63 (2H, m), 1.21 (3H, t.J="7.0 Hz). cis isomer: 8 5.62 (2H, m), 4.04 (2K, m), 348
(2H, q, J= 7.0 Hz), 2.93 (18, m), .75 (1H, m), 2.49 (1HE, m), 2.22 (2H, mj, 1.63 (2H, m), 1.22 (3H,
t,J/=7.0Hz).

25
Step B: Preparation of ()-exo-6-(ethoxymethyDbicyelo[3.1.0]hexan-2-ol and (E)-endo-6-
(ethoxymethiyDbicyclo[3.1.0]hexan-2-ol.

H

0 LITMP
LN~ OF: e /vv%:?
EtO
H

OH
The intramolecular cyclopropanation of (£)-2-(5-ethoxypent-3-enyljoxirane (3.34 g, 23.6
30 mmol) was performed as described previously in Example 9.1, Step A to give (&)- ex0-6-
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m), 3.04 (31-1, s), 2.11 (2H, m), 1.89 (1H, m), 1.78 (1H, m), 1.70 (1H, m), 1.63 (1H, m), 1.35 (1H,
m).The material was used immediately in the next reaction without further purification. 20 Step B:
Preparation of (t)-endo-6-(methytthiomethyl)Spiro[bicyclo[3.1.0]hexane-2,2'- [13]dioxolane]. H H
NaSMe /NP AHpNBB2H 0 -'(r) MeS H O C O To a solution of crude  PCT/US2005/046599
(:L).-eendo-spiro[bicyclo[3.1.0]hexane-2,2'-[1,3]dioxolane]-6-yIme h%m%@agﬁﬁulfo_ at? QSO mg, 1.01
mmol) in DMF (GWrRieyivAdiseied- S8l it Fﬁé‘fﬁ%&ﬁi@%ﬁmﬁt& WEb MMRSEoTHe Solution
became quite visgous: initiadlylansiwis SNrredaMEayenight SPRS (hikuye Wastharttichedzbetween
EtOAc and H2Q. laye 1 AL agiechwith EtOAc.
The combined%izglalﬁ{’sa\é\’/ei?ew gﬁgfl 2’32{%%%%% f:lltgerae%%ﬁ%s 1?(?3@23%%1&?558&?%?& by silica gel
chromatograph{?{B8% EtOAEIPHExH S gradient to 12% EtOAc in hexanes) gave
(H-endo-64{m(-thylthiomethyl)spiro-[bicycle[3.1.0]hexane-2,2' 30 [1,31dioxolane] as a clear oil. 'H NmR
(400 MHz, CD ; - m), 2. 4%};1!,‘1& SvalkaPi\ 06/069242

PCT/USZOOS/(%% 9%3 %%gp%r%%gég)@)z%g(ﬁld : JS&%I ﬂfygiogﬁl—f\z@)ﬁ%%% (?fl%, 52{ 2.14-1.96 (2H, m),
1.80 (IH, m), 1.68- 1.53 (3H, m), ¢.18 (1H, qd, I=t8BAB, At4z2). Step C: Prepara f
(f)-endo-6-(methylthiomethyj)biggfclo[$.1.0]hexar=2=ore: H# cat. TSOH eSH.00
Acetone/H20 MeS H 5 OzFo a s@utidn of 4AMS, DCM EtO
()-endo-6-(methylthiomethyl)spifo[bicyglo[3.1.01hexane-2,2'- [1,3]dioxolane] (ﬂao ndg, 0.949 mmol) in
Acetone/H20 (4 : 1, 5 mL) was addedp-toluenesulfonic. . q&c}i;crﬂjj%npg Lglg&tg_gg,(g}o__%ng?A moi). Stored

1 he’ox1dafion of {£)- endo-0-CINUX YITICLY . )
at rt for 2h. Concenuated i va Lo fc remove acetone. Extracted W/ELOAC (2x)"and washed organics

with brine. Driedegvarmisibiey iREréA]hsivn1ol¢dH Rt A aephiias performed as described
(f)-endo-6rmethyisybanvimmindbicy ceBeliler-2hneastayDieacoil. I03ex MR Mtk z,
/CDC13): S 2.63 (1H, dd, J=13,8, 3 d, Iz )n2.-32 72224 (1H, m),
2.17 (3H, s), 1.98" (4P Rf° %&fﬁ& Eﬁ%@éﬂ?}&?ﬁﬁ%ﬁ%ﬁ& (1) o892 1688 6 Mtof
(N-endo-I-(meth§hicHathyA 62, 9546 ttah§Hrd-1 13X R wla 4 35 5/ = 7.0 Ha).

cyclopropala[pentalene-4-carboxylic acid ethyl ester O

Step D: Preparation of (£)-exo-1-ethoxymethyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-
15 cyclopropalajpentalene-4-carboxylic acid and (&)-endo-ethoxymethyl-12,2,5 5a-tetrahydro-1H-
2,3-diaza-cyclopropalajpentalene-4-carboxylic acid.

o)
O H
y 0 EtOJKTrOEt Mcﬁ%
0 - EtO HooN
EtO/«@ KOt-Bu/THF ’ + O
H o 2) HyNNHo HE), HeO WOH
3) LIOH/H,0, dioxane /\““ N,N

EtO H H

The preparation of the (&)-exo-ethoxymethyl pyrazole/()-endo-ethoxymethyl pyrazole acid

derivatives was performed as described previously in Example 9.56, Step H. Separation of the

20 isomers was performed by reverse-phase HPLC: Phenomenex” Luna C18 colurmn (10 j, 250 % 50
nm), 5% (v/v) CHLCN (containing 1% v/v TFA) in F,O (containing 1% v/v TFA) gradient io 30%
H,0, 60 ml/min, h= 254 nm to give the endo-methyl-pyrazole followed by the exo-methyl-pyrazole
obtained as white solids after Iyophilization.
(&)-exo-1-ethoxymethyi-1 a,2,5,5a-tetralrydro-1H-2,3-diaza-cyclopropalajpentalene-4-

25 carboxylic acid:
YH NMIR. (400 MHz, CDCly): 8 13.50-12.03 (1H, bs), 3.42 (2H, q,/= 7.0 Hz), 3.35 (1K, dd, /=
10.5, 6.2, 3.23 (1H, dd, 7= 10.5, 7.3 Hz), 2.84 (1H, dd, J = 16.9, 6.2 Hz), 2.69 (1H, d, /= 17.0 Hz),
2.09 (15, m), 2.03 (1K, m), 1.11 (3H,t,/="7.0 Hz), 0.83 (1}, m). BPL.C/MS: Alltech® Prevail C18

- 128 -



H 1) EtOOEtO 0fnw OEt MeS KOt-Bu/THF © 0~ .N H 0 2) H2NNH2 HCI, H20 MeS H H
(t)-endo-6-(methylthiomethyl)bicyclo[3.1.0]hexan-2-one (52.0 mg, 0.333 nunol) was converted to the
corresponding endo-1-methylsulfanylmethyl-1a,2,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropalafpentasere2a-carboxylic acid ethyl ester as described previouBFyIWEmﬁﬁ@Q 1, Step 20
C.'H NMR (400 MHz, CDC13); S 11.2- 94#{ bs), 4.34 (2H, m), 2 96(1%1 d J= 177€8Hz) 2.75
(N, d, J= 17.7 PRy 86 p9R A sP Ky (HYCY Sepsingh oy g ALy &h Y37 (3H, t, I=
7.1 Hz). HPLC IS adkiciehecPseyatt CHE NGO, Gpp50Omnd:6 mmm%sﬁw@%m HBdntaining 1% v/v

TFA) in H20 (c ;{@19&ri%@h&}éﬁétﬁl?ﬁ)agfé@li%&ﬂ‘%?ﬁﬁ/\z CHREN R Ffntlelmin, tr = 2.29 min,
ESI" = 253.3 ( Step E: Preparation of

(f)-endo-I- (metkﬁﬂ‘fh?é?ﬁ‘éﬁﬁ% 1a,2,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala]pentalene-4-carboxylic
acid. -126 3O 2966/069RMRIPCTNISR (D5I04659TH.010, O¥FHL(OH M IFOHTHAGTWisRANSIHN/N N H H

H H SMe We The sgiaphygiolieisof endoddmebiiinmethulia -5 sastetrabydiod i iaza-
cyclopropa[a]pentalene-4-carb oxgﬂc acid ethyl ester (34.0 mg, 0.135 mmol) wa atlgerfor ed as

described previbGs i HFERR b Flae HRPEEhGd T (MERYI AHEES s ERRAARSAFEAH 5
2,3diaza- cyclop@p&ﬁ&]pembeﬂ% -dcarhoxylicnatitha s awr i3 alit aftemiyoptall Zzatitoff A1 N16IR (400

MHz, d6-DMSQ t%%(%g%?@w(éﬁ&é 8823 bl e J= 1744, .85 2,57 (., J= 17.4 Hz), 2.40

(1H, m), 2.23 (1H, (1H;dd, J= 13.4; 7.1 Hz),'1.99 (4H, m), 1.48 (1H, m). HPLC/MS: Alltech(r)
Prevail CI@cqumn (5, 50 x 4.6 mm), 5% v/v CH3CN (containing 1% v/v TFA) in H20 (containing 1%
vIv TFA) gradie BkimP9959y/\Pepta@idint 05305 inpdmpngity=1 4. 5951 Oteaby ESTE-238ig4M + H).
Example 9.58: Rrapargfion ohinsfxe-l:eHapnenaiwhia<a.5x-tetrahydro-1H-2,3-diaza-

Hey

N\ o
&
Y

HH\\‘\ O

The title compound was prepared in a similar manner as described in Example 9.2, Step D.
15 MS m& (ES): 233 A[MAH]", 2554 [M+Na]'; "H NMR (400 MHz, CDCl): 8 4.37-4.31 (m, 2H),
2.98(dd, 1H, J;=174 Hz, J,= 6.4 Hz), 2.88 (4, 1H, J = 17.4 Hz), 2.37-2.34 (m, 1H), 2.24-2.18 (m,
1H), 1.37 {t, 35, J = 7.2 Hz), 0.74( g, 1H, T = 8.4Hz), 0.49-0.43(m, 1H), 0.32-0.25 (m, 1H), 0.24-0.17
{m, 2H), -0.02- -0.12 (m, 1H).

20 Example 9.60: Preparation of (&)-endo -1-cyclopropyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza~
cyclepropajajpentalene-4-carbexylic acid.

The title compound was prepared in a similar manner as described in Example 8.3,
MS m/z (ES7): 205.3 [M+H]"; *H NMR (400 MHz, CDCls): § 3.06(dd, 11, J; =189 Hz 1, =5.9
25 Hz),2.99(d, 1H, T =18.7 Hz), 243(t, 1H, J= 8.2 Hz), 2.05(q, 1H, T = 6.1 Hz), 0.85(g, IH, J=8.3
Hz), 0.55-0.50 (m, 1), 0.41-0.36 (m, 1H), 0.29-0.21(m, 2H), 0.68-0.00 (m, 1H).

Example 9.61: Preparation of (&)-endo-1-cyclopropyi-4-(2H-tetrazol-5-y1)-12,3,5,5a-
tetrahydro-1H-2,3-diaza-cyclopropalajpentalene.

30 Siep A: Preparation of (+)-endo-1-cyclopropyl-12,3,5,5a-tetralydro-1H-2,3-diaza-
cyclopropafalpentalene-4-carboxylic acid amide.
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cyclopropala]pentalene-4-carboxylic acid and (f)-endo-ethoxymethyl-la,2,5,5a-tetrahydro-1H-
2,3-diaza-cyclopropala]pentalene-4-carboxylic acid. 15 Step A: Preparation of cis and trans
(1-)-2-(5-ethoxy-pent-3-enyl)-oxirane. 0 + ~OEt 2 mol% ZhanT OOEf Thecroossmetathesis of
(f)-2-(but-3-eWMiraea43.80 g, 38.7 mmol) with ethyl allyl ether (10.0 g, KIBYRBKEIPHES performed
as described previously in Example 9.2, Step Ato give(t)-2-(5- ethoxypent-3-enyl)oxirane as an
inseparable mixture of olefin isomers (trans ; : ter 20 silica gel chromatography. 'H NMR
(400 MHz, CDCI3): trans isomer: 6 5.73 (1H; 1H, m) w91 (2H, m), 3.48 (2H, q, J= 7.0 Hz),
2.93 (1H, m), 2.75 (1H, m), 2.48 (1H, dd, J= 5.8 & 2. (2?—| m), 1.63 (2H, m), 1.21 (3H, t, J=
7.0 Hz). cis isomer: 5 5.62 (211, m), 4.04 (ZHHm)I 3.48 (2HOq J=7.0 Hz), 2.93 (111, m), 2.75 (1H
. 249 (141 ) 2220 T AGHGH A E 4@«%%%@%@@%%@%@%

|cyc 0

()-exo-6-(ethoxymethy

n-2-ol and (t)-endo-6- xymethyl)bi ¢ 1.0]
hexan-2-ol. H @@@IW BXCY-OR W%Téf?&laﬁ%v% gf)"o L ?H[SI
(f)-2-(5-ethoxy peit 8z ey H oxirareo3 345y T 23.66 3HNHioD. m&&,@é@t&&ﬁéd &6 .dedctiBedpréeviously in
Example 91, Step A torgive,ft Y% 24206 HUSR005/046599
(ethoxymethyl) |cy T}%%%]%légﬁ%égg%(%)) é%\gag%?@?gmethyl)%&yﬁéﬁjw 1.0]hexan-2-ol (rel. ratio
10: 1) as a clear oil. 'H NMR (400 MHz, CDC13): S 4.29 (1H, m), 3.47 (211, q, J= 7.1 Hz), 3.24 (2H,
m), 1.94 (1H, nﬁte@.ﬁS}ﬂbhadmﬁdn:oI%bﬁgeBi& - ok ldpB@ i, A5ttt Caliv @S- 2 Andiaka20 (BH, t, 7= 7.1
Hz), 0.78 (1H, ten C. Preparation of (fi-ez0-6-(ethoxymethyl)bicyclo[3.1.0]hexan-2-one. H cat.

Wy ATPeHtal
TPAP, NMO H AI\U Spjdf\,/l Et0 DO H H OH the oxidatign of (*)- e7ido-6-(ethoxymeuiyl)bicyc.oP.
Lujiai- ., - -...... ~ (ethoxymethyl)bicyclo[3.1.0]hexan-2-o0l290 mg, 1.86 mmol) was performed as
g

descrlbed 10 previously in Example 9.1, Step B¥Q dixe Q-6 ethoxymethyl)blcyclo[S 1.0]hexan-2-one
as a clear oil. (exo isomer). 'H NMR (400 MHz, Q\ (3H, m), (1H, dd, J=10.4, 6.7 Hz),
2.19- n

10 The title compound was prepared in a similar manner as described in Example 9.2, Step F.

MS m/z (ESY): 186.1 [MAHHTY, 371.2 [2M+H]'; "H NMR (400 MHz, CD;0D): 6 2.96 (dd, 1H, }, =
16.5 Hz, T, =6.2 12), 2.86 (d, 15, T = 16.4 Hz), 2.41-2.35 (m, 2H), 0.87(q, 1H, J = 8.2 Hz), 0.57-0.52
(m, 1H), 0.34-0.27 (m, 2H), 0.22-0.18 (m, 1H), -0.02- -0.11 (m, 11

15 Step C: Preparation of (£)-endo-1-cyciopropyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-1 k-
2,3-daza-cyclopropala]pentalene.

The title compound was prepared in a similar manner as described in Example 9.2, Step G.
MS m/z (EST): 229.3 [MHHT', 251.2 [M+Na]"; "H NMR (400 MHz, CD5OD): 6 2.99 (éd, 2H, J; =
20 16.7 Hz, T, = 6.0 TIz), 2.92 (d, 1H, J = 16.7 Hz), 2.36-2.25 (m, 2H), 0.80 (g, 1H, I = 8.3 Hz), 0.53-
047 (z, 1D, 0.32-0.24 (m, 2H), 0.21-0.17(m, 1H), 0.01- -0.07(m, 1H).

Example 9.62: Preparation of (£ -exo-1-vinyl-12,3,5,5a-tetrahydro-18-2,3-diaza-
cyclopropaja]pentalene-4-carboxylic acid ethyl ester.

H
H, N~py
H\ 2N\ M ome
25 H o)
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2.01 (5H, m), 1.70 (1H, dd, J=5 2, 2.6 Hz), 1.59 (1H, m), 1.20 (3H, t, J= 7.0 Hz). Step D: Preparation
of ()-exo-l-ethoxymethyl-la,2,5,5a-tetrahydro-IH-2,3-diaza 15 cyclopropala[pentalene-4-carboxylic acid
and (f)-endo-ethoxymethyl-1a,2,5,5a-tetrahydro-IH- 2,3-diaza-cyclopropala]pentalene-4-carboxylc
acid. 0 O H VORM/GPBH OEtN O EtOH N 'H EtO KOt-Bu/THF + 0 H HCO/2328BN#ép2 HCI, H20
OH 3) L10OH/H20, dioxane NN N DO H H The preparation of the %—ez%)- ,thlgx m?tg)il Step D
pyrazole/(f)-endo-ethoXyrHEHFBYALBRS HERG erio STVEE AR HETSIHY 45 4888 bed préviously in
Example 9.56, BiemHEStparatigaf|thes R0 [Soniers WadRetot el BiDfavet Sé hhas €HPLC:
ﬁggn?menex(r)s o &%iggflwn%g%% 260 ,54994%&3)%@3{04\10@4@5,%@41 (captaining, 296 VA TFA) in
containin 0 VIV radient to 0 , n, X = \Y
endo-methyl-p )zc}tng@ﬂ‘ljo&\%dq ﬁﬂﬁé{éfd-:m%ﬁgép%gz(&néﬂ&mfaﬁé5%?;]‘ gﬁ%&%ﬂgﬁ%ruﬂ
lyophilizatidn. (reXB)l-edxyiéthyR 2155 fanydro-IH-2,3-diaza-cyclopropala]pentalene-4- 25
carboxylic acid: 'H NMR (400 MHz, CDC13): S 13.50-12.03 (IH, bs), 3.42 (2H, q, J= 7.0 Hz), 3.35 (1H,
dd, J= 10.5,6.2),3.23(1H,dd.7=10.5,7.3Hz),2.84(IH,dd,J=16.9, 6.2H d.J=17.0Hz), 2.09 (1H,
m). 2.03 (1H, my4apledses: ‘j@aﬁ?‘ﬁ2’)&63}%"(4ﬁfn%q%ﬁﬁg&ﬁ%:%ﬂﬁ%%%%ﬁ@%i| C18-128 WO
2006/069242 PGTy8200re#eBo94-canbpiiiGr®b x 4.6 mm), 5% v/v CH3CN (containing 1% v/v TFA)

in H20 (containing 1% v/v TFA) gradient to 99% v/v C%BCN in H20, 3.5 mL/min, t, = 1.56 min, ESI' =

223.2 (M + M. (f)-endo-l-ethoxymethyl-1 a,2,5 él;;gtr yd¥o-1H-2,3-diaza-cyclop ropa[a]pentalene-4-
carboxylic acid: 5 1H NMIt (400 MHz, CDC13). $4730- Horh), 3.01 (1H, dd, J=10.7, 6.8 HZz),
2.91 (1H, dd, J= 10.7, 7.6 Hz), 2.80 (1H, dd™3=173:6/8 Hz)&Z.S? (1H, d, J=17.3 Hz), 2.35 (111, m),

2.24 (1H, m), 1.45 1=(0H, m), 1.10 (IH, m), 1.00(BH, t, J= 7.8 Hz). HPLC/MS: Alltech(r) Prevail C18

column (5p, 50 x 4.6 Mia)iBYerpruGHEE NofeontainisigikesmennsT EARirbRO foomalinivy 1% viv TFA)
‘gradient to 99%ydv,CHBEN: ) HRQF5 i abo T BIOHO-ESE 55223 2kMitnH)19@c, 18, 7,

=17.1 Hz, J, = 1.6 Hz), 4.97(dd, 1H, J1= 103 Hz, J2= 1.7 Hz), 2.98 (dd, 15, J, = 182 Hz, ;=63

Hz), 2.80(d, 1H, = 18.2 Hz), 2.36 (dd, 1H, J; = 6.1 Hz, I, = 2.6 Hz), 2.07-2.03 (m, 1H), 1.37 (di,

1H,J; =88 Hz, I,=3.1 Hz).

15

Example 9.64: Preparation of (£)-exo-4-(2H-tetrazol-5-yi)-1-vinyl-1 2,3,5,5a-tetrahydro-1H-2,3-

diaza-cyclopropafajpentalene.

Step A: Preparation of (£)-exo-1-vinyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropalajpentalene-4-carboxylic acid amide.
H
H, N~y
Hee T N\ AL N,
%\\\\ Ry
20 H 0
The title compound was prepared in a similar manner as described in Example 9.1, Step D.

MS m/z (EST): 190.3 [M+HT, 379.2 [2M+HT; TH NMR (400 MFHz, DMSO-dg): 8 5.58-5.49(m, 1Hj,

5.09(dd, 16, ;=171 Hz, 1, = 1.6 Hz), 4.94 (dd, 1H, ], = 10.3 Hz, I, = 1.6 Hz), 2.94 (dd, 1H. ], =

17.1 Hz, I, = 6.1 Hz),2.78 (4, 1H, T = 17.1 Hz), 2.29 (4d, 1H, J; =5.8 Hz, J,=2.1 Hz), 2.25-2.21 (m,
25 1 H), 1.26-1.23 (m, 1H).

Step B: Preparation of (£)-exo-1-vinyl-1a,3,5, 5a-tetrahydro-1H-2,3-diaza-

cyclopropaia]pentalene-4-carbonitrile.



Example 9.59: Preparation of (t)-endo -1-cyclopropyl-la,3,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid ethyl ester. H N,N OEt H H O The title compound was
prepared in a similar manner as described in Example 9.2, Step D. 15 MS rn/z (SS): 233.4[M+H]+,
255.4 [M+Naf& BPNHER4%00 MHz, CDC13): S 4.37-4.31 (m, 2H), 2.98(d&CTHS3MEM44p RNz J2 = 6.4

Hz), 2.88 (d, 111, J =/17.4 Hz), 2.37:2.34 (m, 1H), 2.24-2.18 (m, 1H)..1.37 {t. 3H. J> 7.2 Hz), 0.74( q,
1H, J = 8.4H2), 0.49-6%?%,%?6?‘6‘%‘%?%?2&??’@%%3;“8% ) %?m?%%‘f%%’? 895, fﬁ)32 20
Example 9.60: MFopardion 625 idi - 142y d@irély | H ATE G0 MEm (ilo:H-2 F-aik e 1.
cyclopropalalpsptaienerd-carheuicacits b, Nbo@id 1H, H =Qdetille-cormppand dasiyépared in a
similar manner scribed, i e 9.3, z,(EN5202.3JM4;111 5 Bl NMR (400 MHz,
CDC13): 8 3.0(%%3%, ,i\]l gﬁgzgﬁzg@ 1:%5%;911%25}5%2 ,'%.929"‘%?“‘1% =187 E‘l‘z‘), 2&3@, IH, J = 8.2 Hz),
2.05(q, 1H, J = 6.1 Hz), 0.85(q, 111, j = 8.3 Hz), 0.55-0.50 (m, 1H), 0.41-0.36 (m, 1H), 0.29-0.21(m,
2H), 0.08-0.00 §aap L )pidayampledd EloBrepaiatan:of 5-yl)-1-vinyl-12,3,5,5a-tetrabydro-1H-2,3-diaza-
(H-endo-I-cycioprapyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a- tetrahydro-IH-2,3-diaza-cyclopropala] pentalene.
30 Step A: Preggggg BW%%Feﬁgia%eil-cyclopropyl-la,?a,5, -tetrahydro-IH-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid amide,,- 129 2006/069242 PCT/US2005/046599 H
N'N NH2 H\ O The title compound was prepa SiMiE
Step D. MS m/ (EST): 204.5 [M+H], 226.4 [N {Ng] - MHz, CD30D): 6 2.99(dd, 1H, J, =
16.7 Hz, JZ = 5.9 Hz), 2.93 (d, 1H, J = 16.6 Hz), & .29 (W,2H), 0.80 (g, 1H, J = 8.2 Hz), 0.54 5
0.48 (m, 1H), 0.33-0.25 (m, 2H), 0.22-0.18 (m, 1H), 0.01- -0.05 (m, 114). Step B: Pr tign of
()-endo-I-cyclopropyl-%" %aﬁg?ﬁﬂyéf‘é’fﬁq?f%’fbﬁ%#%ynel |05?%%%T§]‘%% a%%ﬁ%ﬁ% g’oe’aé%p%'

10 MS miz (ES'): 2153 [M+H]", 429.4 [2M+H]"; "H NMR (400 MHz, CD,0D): § 5.62-5.53 (m, 1H),

5.12 (¢, 1H, T=17.1 Hz), 4.99 (4, 1H, J= 10.4 Hz), 3.14-3.08 (m, 1H), 3.02 (d, 1H, T = 16.5 Hz),
2.38 (s, 1H), 2.07-2.04 (m, 1H), 1.42-1.39 (m, 1H).

Example 9.65: Preparation of ()-1-spirocyclopropyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
15 eyclopropalalpentalene-4-carboxylic acid ethyl ester.

H
H, NN
WH(OE
H ©
The tifle compound was prepared in a similar manuer as described in Example 9.2, Step D.
MS m/z (ES'): 2194 [M+H]", 241.2 [M-+Na]"; "B NMR (400 MHz, CDClL): 6 4.37-4.31(m, 2H),
2.97(dd, 1H, J, = 17.0 Hz, I, = 6.1 Hz), 2.70 (4, 1H, J = 17.0 Hz), 2.58 (d, 1H, T =55 Hz), 2.52 (¢,
20 1H, 7= 5.8 Hz), 1.37 (t, 3H, Y =7.1 Hz), 1.07-1.02 (m, 1H), 0.98-0.93(m, 1H), 0.53-0.46 (m, 2H).

Example 9.66: Preparation of (&)-1-spirscyclopropyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropa[a]pentalene-4-carboxylic acid.

N
H 2 ‘“;\!
\ OH
H ©
25 The title compound was prepared in a similar manner as described in Example 9.3.
MS m/z (ES'): 191.3 M+H]", 213.2 [M+Nal"; "H NMR (400 MHz, CD;0D): 6 3.03 (dd, 1H, J, =
18.1 Hz, J, = 6.1 Hz), 2.78 (d, 1H, I = 17.8 Hz), 2.63 (d, 1H, T = 5.7 Hz), 2.34 (¢, 1H, J = 5.7 Hz),
1.12-1.03 (m, 2H), 0.68-0.63 (m, 1H), 0.54-0.4% (m, 1H).
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H HNN CN HHo 10 The title compound was prepared in a similar manner as described in Example
9.2, Step F. MS in/z (EC): 186.1 [M+H]', 371.2 [2M+H]T;"H NMR (400 MHz, CD30D): 6 2.96 (dd, 1H,
J, = 16.5 Hz, J2 =6.2 Hz), 2.86 (d, 1H, J = 16.4 Hz), 2.41-2.35 (m, 21-1), 0.87(q, 1H, J = 8.2 Hz),
0.57-0.52 (WA MN0S240.27 (m, 211), 0.22-0.18 (m, 111), -0.02- -0.11 (nFCTABRAE/SHHIC:
Preparation of (t)-endo-I-cyclopropyl-4-(2H-tetrazol-5-yl)-la,3,5,5a-tetrahydro-IH-
2,3-diaza-cycloEraﬁlgﬂaPp%tSFéH@taﬂﬂlH’N@ﬂrﬁﬂff°8¥ﬂ°PFH®’iTﬁé2§8Fﬁ%“ozﬁ?i'¥i'Wélsa’p3rsé%‘%;‘?eeta‘”‘m"g‘icﬁmilar
manner as deseHbEg-dintxsnpesfafsldepiBe.MS n/z (ES’): 229.3 [M+H], 251.2 [M+Na]T; IH NMR
(400 Mitz, CDQR)L0 23R4 Sl dapihlnprbizL 12 ssB A A R o hhinkn 107 H2), 2:36-2.29
(m, 211), 0.80 (g, 1H, J =8.3 Hz), 0.53- 8.47_ (m, 11],2f 0.32-0.24 (in, 211), 0.21-0.17(m, 1H), 0.01-
-0.07(m, 11-1). EXSHPRY B e AR H G £E% 8y 1-1a, 3,5, 5a-tetrahydro-IH-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid ethyl ester. H“H N-N H OEt 25 O 130 WO 2006/069242
PCT/US2005/046599 The title compound Ws*f:w,e a{edjin a similar manner as described in Example
9.2, Step D. MS nz/z (ES'): 219.3 [M+I1], 241} e/ "TRNNVIRZ(400 MHz, CDC13): S 5.53-5.44 (m,
111), 5.04 (dd, 1H, J, =17.1Hz, J2 = 1.0 Hz) , 4.94{dd, 1H,4), = 10.34 Hz, J2 = 1.4 Hz), 4.33 (q, 2H, J
= 7.2 Hz),3.02 (dd, 111, J, = 17.3 Hz, J2 = 6.1'Hz), 2.90 (d, 1H, J = 17.3 H?, 2.34-2.3 ég 1H),
2.21-2.17 5 (m, 111), Tagtiigomppognd was prpyref g simdey fpanaet 2 fleperhe 5 &%@.‘ﬁﬁrbpgé mtli)C)n of
(t)-exo-I-vinyl-laz3sdebagistratvgdr 2, 3diarzveyTiIcErDpafalgerieie iBACdsh ORMT(@EIHEH 1 N°'N H
IOHO .. W oT— 64

16.2 Hz, J, = 5.4 Hz), 2.66 (&, 15, 7= 16.4 Hiz), 2.54 (2H, overlapped with DMSO0), 1.07-1.03(m,

1H), 0.99-0.95 (m, 1H), 0.55-0.50 (m, 1H), 0.39-0.34 (m, 1H}).

10
Step B: Preparation of (£)-1-spirocyclopropyl-1a,3.5,5a-tetrahydro-1H-2,3-diaza-

cyclopropajajpentalene-4-carbonitrile.

H
M N~
“, \ |
CN
\\

N

H
The title compound was prepared in a similar manner as described im Example 9.2, Step F.

15 MS m/z (EST): 172.3 [M+HT, 343.4 [2M+H]"; "H NMR (400 MHz, CDCL): 8 2.93 (dt, IH, J; =
16.4 Hz, I, = 3.0 Hz), 2.68 (d, 1H, T = 16.3 Hz), 2.61 (4, 2H, J = 3.0 Hz), 1.12-1.08 {m, 1H), 1.02-
0.98 (m, 1H), 0.57-0.53 (m, 1H), 0.51-0.46 (m, 1E.

Step C: Preparation of (&)-1-spirocyclopropyt-4-(2H-tetrazol-5-yl)-1a,3,5, Sa-tetrahydro-1H-
20 2,3-diaza-cyelopropala)pentalene.
H
g

wT

I§

H
N\

N
H NN
The title compound was prepared in a similar manner as described in Example 9.2, Step G.
MS m/z (ES): 2152 [M+H], 429.2 [2M+H]"; "H NMR (400 MHz, MeOD): 8 3.06 (dd, 1H, J; =
16.1 Hz, I, = 6.1 Hz), 2.85 (&, 1, T= 16.1 Hz), 2.68 (t, IH, I= 5.8 Hz), 2.64 (d, 1H, J =54 Hz),
25 1.11 (quintet, 1, J = 4.4 Hz), 1.03 (g, 1H, = 4.0 Hz), 0.61 (g, 1, ] = 4.6 Hz), 0.49 (g, 1H, J=43

Hz).

Example 9.68: Preparation of (£)-endo -1-propenyi-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cycloprepalalpentalene-4-carboxylic acid ethyl ester.
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10 The title compound was prepared in a similar manner as described in Example 9.3. MS ,n/z (EC):
191.3 [M+H]'; iH NMR (400 MHz, DMSO-d6): 5 5.57-5.48 (m, 1H), 5.13(dd, 1H, J, =17.1 Hz,J,=1.6
Hz), 4.97(dd, 1H, JI= 10.3 Hz, J2= 1.7 Hz), 2.98 (dd, IH, J, = 18.2 Hz, J, = 6.3 Hz), 2.80(d, 1H, 3 =
18.2 Hz), 2.38¢38061949232= 6.1 Hz, J2 = 2.6 Hz), 2.07-2.03 (m, 1H), 1.37 @ IRI0BL4EE8Hz, J2 = 3.1
Hz). 15 Example 9.64: Preparation of (t)-exo-4-(2H-tetragol-5-yl)-1-vinyl-la,3,5,5a-tetrahydro-1H-2,3-
diaza-cyclopropala]pentalene. Step A: Preparathg of () @xcp\rl vinyl-la,3,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid H% F'Fykl NH2 20 H O The title compound
was prepared in a similar manner as described i le 9.7, Step D. MS m/z (ES"): 190.3 [M+H]",
379.2 [2M+H]';'H NMR (400 MHz, DMSO-d6): 5/ 5.58-5. 49(m, QH) 5.09 (dd, 1H, J,=17.1 Hz,J2=1.6

Hz), 4.94 (dd, 1H, J, =40.3 4% m;%mdl“@sg@m%&ﬂ {96tk b ok feboitocdd Fxchinblel), BigBild, 1H, J =
17.1 Hz), 2.29 (dd, 1H, J ()5\1225221(m 251 H), 1.26-1.23 (m, 1H). Step B:

Preparation of ( %5’86 (E{‘f ﬁﬁﬁ@@%@ t@ﬁgﬁ%r 2 3-diaza- cyclopropala]pentalene-4-carbonitrile.
HHNN HCN H 131 WO 2006/069242 PCT/11S2005/046599 The title compound was prepared in

a similar manneg a5, gesq#oed d %Q@W@@ﬁ&dﬁtﬁﬂﬁ pMBIRAZ SESFbdd-a (M2Hkia43.1 [2M+H] H
NMR (400 MHz, CDC13): S 5.52-5.43 (m, 1 1%%‘15%09 (dd, 1H, J, = 17.0 Hz, J2 = 0.6 Hz), 5.00 (dd, 1H,

J,=10.3 Hz, Jz°¥€%i‘2ﬂﬂ%[)a}§e§6“6&8“‘1ﬁ?| fy “4%%7 Hz, J2 = 6.3 Hz), 2.88 (d, 1H, J=16.7 Hz), 2.34-

H 8]
The title compound was prepared in a similar manner as described in Example 9.3.

MS mz (BEST): 205.2 [M+HT;

10
Example 9.70: Preparation of (+)-endo -1-propenyl-4-(2H-tetrazol-5-y1)-1a,3,5,5a-tetrahydro-
1H-2,3-diaza-cyclopropajajpentalene,
Step A: Preparation of (j-endo -1-propenyl -12.3,5,5a-tefrabydro-1H-2,3-diaza-
cyclopropa[ajpentalene-4-carbexylic acid amide.
N
H 2, “‘E\!
\ NHs
S
H =
15 o 0

The title compound was prepared in a similar marmer as described in Example 9.2, Step E.
MS m/z (ES*): 204.1 M

Step B: Preparation of (£)-ende -1-propenyl -12,3,5,5a-tetrahydro-1H-2,3-dinza~
20 cycloprepalalpentalene-4-carbenitrile.

N
Ay, A
S CN
S

H
The title compound was prepared in a similar manner as described in Example 9.2, Step F.

MS m/z (EST): 186.1 [M-+HT, 371.1 2M-+H]";

25 Step C: Preparation of (&)-endo -1-propenyl -4-(2H-tetrazol-5-y1)-1a,3,5,5a-tetrahydre-1H-2,3-
diaia-cyclopropa{a]pentalene.
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H"\IH TN, ~.\., N HnIN The title compound was prepared in a similar manner as described in
Example 9.2, Step G. 10 MS in/z (ESA): 215.3 [M+H]+, 429.4 [2M+H]+;'H NMR (400 MHz, CD30D): 6
5.62-5.53 (m, 1H), 5.12 (d, 1H, J =17.1 Hz), 4.99 (d, 1H, J =10.4 Hz), 3.14-3.08 (m, 1H), 3.02 (d, 1H,
J = 16.5 HZ) W8.28¢8694), 2.07-2.04 (m, 1H), 1.42-1.39 (m, 1H). Example?9BE5P&{§ae3ton of
(2=)-1-spirocyclopropyl-la,3,5,5a-tetrahydro-IH-2,3-diazg- 15 cyclopropala]pentalene-4-carboxylic acid
ethyl ester. H HN'N \| OEt H O The title compcwnd was-prepared in a similar manner as described in
Example 9.2, Step D. MS, n/z (ES1): 2194 [Ms 4‘ 4.2 M+Na] 'H NMR (400 Ivl z, CDC13): 6
4.37-4.31(m, 2H), 297(dd IH, J, = 17.0 Hz, J2==@ z), 2.0 (¢4 1H, 3 =17.0 Hz), 2.58 (d, IH, J =
5.5 Hz), 2.52 (t, 20 IH, J= 5.8 Hz), 1.37 (t, 3H, ¥ 5 \‘7.1 Hz), 1.07#.02 (m, 1H), 0.98-0.93(m, 1H),

0.53-0.46 (m, 2H). Example 9.66. Pre aratlonéa e (17 1 cimilar manner &s
()-1-spirocyclopropyl- ﬁ §aﬂf%tra?r1v%r8r?[p 3-di ész%n-leg;crmx roeg é‘lalp(%rlﬁgleng -4-carboxylic acid. H

HNNOH H @@W.ﬁéﬂéﬁ}hﬁ&ﬁmﬁéﬁﬁéﬁé@g PR PheF AL i MHEPE ample 9.3,
MS rn/z (ES'): I8NBMatd 21810 IN-eNEY;S 11N RIHO65M bz (o DBODR B 108 Ydoh- 1Hz.J1= 18.1
12,12 O Ha § . A%*Jsf% ?:{%b O3 715, NA) 284 ol et fin 68 12-1.08

(m, 211}, 0.68- O 0.49 2006/069242 P T/U§§ 0;{2%@5699 Example
9.67: Preparatiét &Ti)ﬁﬁébMEB%by INMR GOR NIr205H 5% 357 23-(eBnydrd
H-2,3-diaza-cydgpropada) pental6Ae-Stepi A 1R ehef &tidHLdf= 16.5 Hz), 2.58-2.49 (m, 2H), 2.00 (¢,

()-1- splrocycloqugj%ﬁ15%-E§‘§raﬁygmslg}%’%mgg@ﬁgyclopropa[a]pentalene-4-carboxy|ic acid
amide. H H N_

10 Example 9.71: Preparation of 1-methoxymethyl-1a,2,5 Sa-tetrahydro-1H-2,3-diaza-
cyclopropalalpentalene-4-carboxylic acid.
Step A: Preparation of spiro[bicyclo{3.1.0]hexane-2,2'-[1,3]dioxolane}-6-yimethanol.

H H

NaBH,4
7{,\\“ e e m\‘

O\j MeOH & O\)
NaBH, (90 mg, 2.38 mmol) was dissolved in MeOH (2 mL) and added drop wiseto a
15 solution of aldehyde (400 mg, 2.38 mmol) dissolved in MeOH (8 mL). Reaction was stired at
ambient temperature for 10 min and then quenched with 10% NaOIL. The mixture was extracted
with ether, dried over MgSO;, and concentrated in vacuo. The residue was purified by column
chromatography (50% BtOAc/n-hexane/silica) fo give 200 mg of the title compound. H NMR (400
MHz, CDCL): 6 4.07-3.88 (5H, m), 3.64 (1H, ddd, ] = 12.5, 10.4, 2.2 Hz), 2.79 (1H,4dd, T = 11.0,2.2
20  Hz),2.18-2.05 (2H, m), 1.82-1.60 (4FL, m), 1.40-1.30 (1H, m).

Step B: Preparation of 6-endo-(methoxymethylspiro [bicyclo]3.1.0]hexane-2,2'-[1,3]dioxolane}].
H H

Mel, NaH
\\\\‘- R E— s '8}

DiF
P o\) Meo  H O

The tifle compound was prepared in a similar manner as described in Example 9.52, Step B.
25 *H NMR (400 Mz, CDCla): § 4.00-3.82 (4H, m), 3.77 (1K, dd, T=10.5,5.4), 3.44 (1H, dd, T =
10.5, 8.5 Hz), 340 (3H, §), 2.16-2.04 (1F, m), 2.04-1.96 (1H, m) 1.87-1.79 (1K, m), 1.72-1.65 (1H,
m), 1.64-1.54 (2H, my), 1.28-1.15 (1H, m).

Step C: Preparation of 6-endo-methoxymethyl-bicyclo[3.1.0 hexan-2-one.
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5 O The title compound was prepared in a similar manner as described in Example 9.1, Step D. MS
m/ (ES-): 190.2 [M+H]', 379.3 [2M+H]';'H NMR (400 MHz, DMSO-d6): S 2.90 (dd, 1H, J1= 16.2 Hz, JZ
=5.4 HZ), 2.66 (d, 11H, j = 16.4 Hz), 2.54 (2H, o.-lapped with DMSO t 07-1 03(m, 1H), 0.99-0.95 (m,
11-1), 0.55-0D%ef/6EP#20.39-0.34 (M, 1H). 10 Step B: Preparation of ~ PCT/US2005/046599
(t)-1-spirocyclopropyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropa[a]q?ntalene-4-carbonitrile. HH
N-N CN H The title compound was prgpared in a sigiar manner as desgribed in Example 9.2, Step F.
15 MS i7e/z (ES'): 172.3 [M+H], 3434} 451 H1+-EFNMR (400 MRZL €13): 8 2.93 (dt, IH, J, =
16.4 Hz, J, = 3.0 Hz), 2.68 (d,’_‘qglg J = 15.3 HZ), 226d:ckdi2id, J :.&-QHZ)’ 1.12%1.08 (m, 11-1), 1.02-
0.98 (m, 1H), 0.57-0.53 (m, 1H), 8.51-0.46 , 1H). Step C: Prepgration of
(t)-1-spirocyclopropylzd Bt tetrazeldsyd)ptana s, Gex tétiahyeroetds @@oribed in Example 9.15. 'H
2,3-diaza-cyclogppalalagniaans; EEOUEL -0 Thestitle, cempauncswas)prspared in a
similar manner as described in Example 9.2, Step G. M%T%{(E§4): 215.2 [M+H]', 429.2 [2M+H]"; 'H
NMR (400 MHEW80D-523 S8t 2fr! 2558 HZ 5774 62), 2.85 (d, 1H, J = 16.1 Hz), 2.68 (t,
1H, J =5.8 Hz), 2.64 (d, 1H, J = 5.4 Hz), 25 1.11 (quintet, lll, J = 4.4 Hz), 1.03 (q, 1H, J = 4.0 Hz), 0.61
(@, 1H, J = 4.6 Yz), §.49 4G Helond o Aeiabiblofocemnieid £8s Biaparaion ofit)eade-
-1-propenyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza- c@%%{lgg%a]pentalene-4-carboxylic acid ethyl ester.
ﬂ%‘%&% H

-133 WO 2006/568P1P HERIME RS0 H" 0 The title compound was prepared in
a similar manner as described in Example 9.2, Stgp D.
Et
1) EtO © Q
C H OFEt
KOt-Bu, EtOH 7
/\\\\ - /\“‘ N
MeO H O 2) HoNNHyHC MeO  H [l
Ho©O

The title compound was prepared in 2 similar manner as described in Exampie 8.51, Step D.
10 HPLC/MS: Alltech® Prevail C18 column (54, 50 x 4.6 mm), 5% v/v CH;CN (containing 1% v/v
TFA) in HLO (containing 1% v/v TFA) gradient to 99% v/v CH;CN in Hz0, 3.5 mL/min, = 1.84
min, BST" = 236.9 (M + H).

Step E: Preparation of 1-endo-methoxymethyl-12,2,5. 5a-tetrahydro-1H-2,3-diaza-
i5 cyclopropalajpentalene-4-carboxylic acid.

®) o
H
H OEt | ioHM,0 \ OH
B e
Wi / )N Dioxane /m\‘ 4 N
MeO H ﬁ MeD H ﬁ

To a solution of ester (0.090g, 0.38 mmo!) in dioxane was added 1M ag. lithium hydroxide
(1.0 ml, 1.0 mmol). The solution was stirred overnight at ambient temperature and made acidic by
the addition of 1N HCL. The mixture was concentrated and purified by reverse-phase HPLC:

20 Phenomenex® Luna C18 colurm (10 g, 250 x 21.2 mmm), 5% (v/v) CH:CN (containing 1% v/v TFA)
in H,O (containing 1% v/v TFA) gradient to 95% H,O, 20 ml/min, A= 214 nm to give the title
compound as a white solid after lyophilization. HPLC/MS: Alliech® Prevail C18 colurm (54, 50 %
4.6 mm), 5% viv CH;CN (containing 1% v/v TFA) in HzO (contaming 1% v/v TFA) gradient to 99%
viv CH,CN in H,0, 3.5 mL/min, ;= 1.17 min, EST" = 209.1 (M + H).

25
Example 9.72: Preparation of 1-endo-methoxymethyl-4-(1H-tetrazol-5-yl)}-1a,2,5,5a~
tetrahydro-1H-2,3-diaza-cyclopropafa]pentaiene.
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MS m/z (ES'): 233.4 [M+H]', 255.3 [M+Na]'; 5 Example 9.69: Preparation of(t)-endo
-1-propenyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala]pentalene-4-carboxylic acid. H H N-N OH
H H" 0 The title compound was prepared in a similar manner as described in Example 9.3. MS rn/z

(ESt): 205.2 {aHisaePERample 9.70: Preparation of ()-endo PCT/US2005/046599
-1-propenyl-4-(2H-tetrazol-5-yl)-la,3,5,5a-tetrahydro- 1H-2,3-diaza-cyclopropalg]pentalene. Step A:
Preparation of (t)-endo -1-propyl -la,3,5,5a-tetrahydro-IH-2,3-diaza- N SN

cyclopropala]pentalerigg4-carboxyti©acid amide. H H N'N NH2 ~H..” Q 15 T} itle compound was
prepared in a similar m @' as\described-mExampte 972, Step E./ {(ES’): 204.1 [M+11]"; Step
B: Preparation of ()%‘nd- prePenyl -1a,3,5,5a-tetrahydro-1H-2\ 3 tijazas 208
cyclopropala]péfs@lene-d-carbonitrile. H N-N CN H H~\ Thestitle copoqu was prepared in a similar
manner as described j mple 9.2, Step F. rp/z ). . tH +H]* 2B Step C:
Preparation of ()-endolﬂl E%%%cpénﬁ)?ﬁn ‘(f%—ret%ptarraezcl) -%%%@%%géﬁbéﬁgﬁwz, {52%" gle?g§’
diaza-cyclopropafais &ntHRHEMS: MitappOErons OEekrpEr A3 7b0 570U 6599 FHHEN FRIERRe

1% v/v TFA) in H0 (containing 1% v/v TFA) gradient to 99% v/v CH.CN in H;O, 3.5 ml./min, £ =
5 1.27 min, EST" =233.0 (M + H).

Example 9.73: Preparation of 1-endo-phenoxymethyl-1 a,2.5 Sa-tetrahydro-1H-2,3-diaza-

eyclopropala]pentalene-4-carboxylic acid.
Step A: Preparation of 6-endo-(phenoxymethyl)spiro fbicycio[3.1.0}hexane-2,2'-[1,3]dioxolane].

0 H
: O

e o DiBAD, PyPhoP e

/ O
v H o) > @’O Ho )

THF
10

The aicohol (170 mg, 1.0 mmol), phenol (141.2 mg, 1.5 mmol), PyPhyP (395 mg, 1.5 mmel),
and DBAD (345 mg, 1.5 mmol) were dissolved in THF (5 mL) and stirred at ambient temperature
overnight. 1N HCl was added to the reaction mixture and was extracted with ether (3X). The
combined organic layers were washed with brine, dried over MgSQO;, and concentrated. The residue

15 was purified by column chromatography (0-25% EiOAc/n-hexane/silica) to give the title compound.
"H NMR (400 MHz, CDCly): 8 7.31-7.25 (2H, m), 6.99-6.92 (3H, m), 4.41 (1H, dd, 1= 10.6, 5.2
Hz), 4.03-3.89 (SH, m), 2.18-2.08 (1H, m), 2.08-1.99 (1H, m), 1.92-1.84 (1H, m), 1.81-1.75 (1H, m),
1.70-1.63 (1H, m), 1.63-1.56 (111, my), 1.44-1.35 (1H, m).

29 Step B: Preparation of 6-endo-phencxymethyl-bicyclo[3.1.0]hexan-2-one.
H

H
TsOH
/\\\“ 0 — e ——— /\\\\‘
@,O H O\) Acstone/HoO OO H O

The title compound was prepared in a similar marnner as described in Example 9.15
H NMR (400 MHz, CDCL): § 7.32-7.25 (28, m), 7.00-6.94 (1H, m), 6.92-6.88 (2H, m), 4.19 (1K,
dd, J= 10.6, 6.1 Hz), 3.96 (1H, dd, T = 10.6, 8.9 Hz), 2.38-2.32 (3K, m), 2.13-1.94 {41, m).
25
Step C: Preparation of 1-endo-phenoxymethyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropafa)pentalene-4-carboxylic acid ethyl ester.
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(AR A A

H N H N-N The title compound was prepared as an isomeric mixture (1.7: 1) in a similar
scribed in-Example 9.2, Step G. MS rnfz (E£5):.229.4 [M+H], '457.3 [2M+H]+; Major isomer: 'H NMR
6§ 5.59-5.51 (m, 1H), 4. GQEMI(RADISDI) 3.02 (dd, 1H, J, = 6.5 Hz, ;@ 50%@4%2;9
2.78(d, IH,J= 165Hz) 2.64-2.55 (m, 21-1), 2.157(G; 1H, J = 8.0 Hz), 1.76 (dd, 3H, J, =68 iz
=1.6 Hz). Minor isomer: 'H NMR (400 MHz, McOD): 6 5.79-5. 71 (m, 1H), 4.75-4.69 (m, 1H), 3.06 (dd,
1H, J, = 6.5 Hzwd2sododebiz), 2.83 (d, 1H, J = 16.5 Hz), 2.58-2.49 (m, ZH}&QQESQSM Esg‘;ZS.OHZ) 1.55

. _(dd 3H;J,=6.5Hz,32-1.5Hz). 10 Example 9.71: Preparation of

1-methoxymethyl-la,2,5,5x-tetrahydro-IH-2,3-diazg- cyclopropa[a]pentalene -4- carboggyllc acid. Step A:
Preparation of spiro[bicyclo[3.H,0]hexane-2,2"di; ane]-6- -ylmethanol H H H NaBJHA Or i i H
0,_) p McOH HO H O, J NaBH4 i i 3 Tn W

~added drop wise to a 15 soliongpr&ldehydeqaos, mge?2. 38 mmol) diss W) y ‘Jl (8 mL).

. mixture was extract

‘purrgiedugy clolumn chromatagk % Q&ﬁﬁ&@ﬂ%@?@ ve Ompge hgtt
compound HNI\/J%W%&@% H%gs (15%)13&}%(}3 64?% lézgé %555 %@A 2.2 Hz),

Reaction was stirre @ |ent‘“iem8eratug59 ok HHn and th@‘eﬁahed With ﬁ)% NaOH. The

ed=with ether, dried over Mgg04, and conc ed in vacuo: The residue was

2.79 (1H, dd, J Lt ﬁ’rf%ﬁi%ﬁmwa Step B:
Preparation of 6- M&%ﬁf@l%@ﬁ%ﬂbﬁ&ﬁﬁ@éﬁ? ZOG]ISéMé-@ AHIIQ)HONA el .84 Me], NaH
OO HOH GJ DKARM&I@W&@ME%M@I@W&M (R S e pRIeR dmianﬁlmﬁarsmanaef Ag:fescribed in

E)Zf?mg)pldref( 52 d%tmﬁcaﬁ@ A:atw@ré%@%m i 015:0 gzggf%%@d% Sl %39'3 Br1790H,
m), 1.72-1.65 (1H: if R‘@A/ "%’ &%H‘?sg‘)ia B R A @é%%%ﬁérﬁﬁ{ﬂ‘ﬁ%

‘6-erado-methoxy st ﬁé%id}éifﬁ]hexan 2-one. -135 WO 2006/069242 PCT/1152005/046599 H
H TsOH MeO H O Acetone/H20 MeOH H 0O o ‘

10 Step I Preparation of l-endo-«phenoxymeihylmia 2,5 Sa-tetrahydro~iﬂ-2,S-dmza- .
- cye!opropa[a}pentalene-*carhoxyhc acids . _
'S ’ 7 ' O

A H ' OEt o - H . OH -
/““ J \N LIOH/HL0 /‘“{ / :‘N ,

o A ﬁ - Dioxane @.,o ' H ﬁ

Tow solutmn of ester (0.025g, 0 084 mmol} in dioxane was added 1M 24, Lithium hvdrox:de

. {023 ml, 0.23 mmolj. The solution was stirred at 60 9C for 3 h: and made aczdm by the addition of -

15 INBCL The mixture was soncenirated and purified by reverse-phase HPLC: Phenomenex® Luna
C18 columm (10 p, 250 x 21 2 :mm}, 5% {viv) CHL.CN (cantammg 1% v/v TEA) in BoO (containing '
1% v/v TFA) gradient to 95% Ho0, 20 ml/min, k=214 um to gwe the fifle compound as a-white
s0iid after Iyoph:hzahon HPLC/MS: Alitech® Prevail C18 colurn (54, 50 % 4.6 mm}, 5% viv
CH;CN (containming 1% v TFAY iIn F,O (conta:mng 1% v/v TFA) gradient to 99% viv CH;CN n

20 H,0, 3.5 mL/min, b= ZOIImn,ESF =270 M +H).

Exzample 9.74: Preparation'of i-elzda-phenoxmnethyi-tg-(iiﬁ»tefrazol—&yl)-3a,Z,S,Sa-
teirahydro-1H-2.3-diaza-cyclopropajalpentalene, '

25
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The title compound was prepared in a similar manner as described in Example 9.15. 'H NNM (400
MHz, CDCI3): 8 3.55 (IH, dd, J = 10.8, 6.4 Hz), 3.45 (1H, dd, J = 10.8, 8.5 Hz), 3.37 (3H, s), 2.36-2.23
(3H, m), 2.05-1.98 (3H, m), 1.82-1.73 (1H, m). 5 Step D: Preparation of
1-endo-meth®¥pkigt42 2 5 5a-tetrahydro-IH-2,3-diaza- cyclopropa[a]pehtdiefe42@4shxylic acid
ethyl ester. 0 OEt 1) EtO f O H 0 H OEt KOt-Bu, EtOH \ Me0 H 0 2) HZNNH2 HCI MeO | H H20
The title compound was prepared in a similar manner as described in Example 9.51, Step M 10
HPLC/MS: Alltech(r) Prevail 8 columr-{54:50 x 4.6 mm), 5% v/v CH3CN (¢pntaining/1%iN/v TFA)
in H20 (containing 1% viv ﬁ-@” t to 99% v/v CH3CN in H20, 3.5 mL/n K84 min, ESI' =
236.9 (M + H). Step E: Pr?p‘é\r 40 *ln lNendo-methoxymethyI-l’a,2,5,5a—tqti’§h 0= N2‘!3-diaza- 15
cyclopropa[alpentarbdeIic gcid. 00 H OEt LUGHIH20 {© u NFrDioxane NN MeO H

HMeOHHToas on of ester (0.090g, 0.38 mmol) in dioxan added 1M ag. lithium hydroxide
(2.0 ml, 1.0 mmol). The solution was stirred overnight at ambient temperature and made acidic by the

addition of IN HC1. ThebRiff A Reae b BHaETIESEE AHERERTR fevarss -phsempitt 5%p b
Phenomenex(r) t,una & I8raahumm (1f:ch 250 21 2eohmyy, GRp5(vAY. CGHBCTY (CotiaioMpdidnitg TFA) in

H20O (containin %;y TF c%l nt to 959,k | plmingae Q. aive the title..cqmpound
as a white solidgla%éf& I.é/)g%“'?zﬁé%?o %Wé%fs‘?/ ;‘ﬁgﬁqg()j (r%%%gggﬁ%%%ﬂé%umn%lg gg iﬁ%ﬁmm)’ 5%
viv CH3CN® (contdiniig B86 7T AY i HA20 (containing 1% viv TFA) gradient to 99% v/v CH3CN in

H20, 3.5 mL/nun, t,= 1.17 min, ESI~ = 209.1 (M +H). 25 Example 9.72: Preparation of

1-endo-meth WNLIER 5y])- _ -2 3-diazas ]
e R R e 2 Seckaarsnil

cyclopropajajpentalene-4-carboxylic acid.

Step A: Preparation of 2-{5-methylsulfanyl-pent-3-enyi}-oxirane.
10

S O
/\/\{(}D + A e Zhancatt /——(9\/\/\/8*1\&9
DOM
Epoxide (5.57 g, 56.7 mmol) and Allyl methyl sulfide (1.000g, 11.3 mmol) were stirred at

20 °C for 24 hr with Zhan catalyst I (MW=661.07, 0.150g, 0.23mmol, ex ZannanPharma). Solvent

was removed under reduced pressure. The residual oil was purified by column chromatography (0-
15 10% BtOAc/n-hexane/silica) to give the title compound as an oil. "H NMR (400 MHz, CDCL): &

5.60-5.43 (2K, m), 3.07 (2H, d,J = 7.2 Hz), 2.96-2.91 (1H, m), 2.78-2.74 (1H, m), 2.49 (1H, dd, J =

5.0, 2.7 Hz), 2.28-2.19 (2H, m), 2.02 (3H, g), 1.706-1.57 (2H, m).

Step B: Preparation of (+)-exo-6-methylsulfanyimethyl-bieyclo[3.1.0]hexan-2-ol.

Li.i
° 20) H
[.S\/\//’\/ S~ e
i e s G
20 +BuOMe, Me—S H OH

The title compound was prepared in 2 similar manner as described in Example 9.51, Step B.
'H NMR (400 MHz, CDCly): 6 4.28 (1H, t, J= 5.0 Hz), 241 (2H, d, J = 7.0 Hz), 2.14 (3L, s), 2.00-
1.89 (1K, m), 1.75 (1H, dd, 12.7, 8.1 Hz), 1.58 (1H, dd, T = 14.6, 8.6 Hz), 1.40-1.28 (4K, m), 0.72-
0.66 (1H, m).
25
Step C: Preparation of (x)-6-exo-methylsulfanylmethyl-bicyelo[3.1.0]hexan-2-one.
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O.N,,NN HNH /a"NHOEtN~ POX MegHH MeO HN H The title compound was prepared in
a similar manner as described in Example 9.2, Steps E, F, and G. HPLC/MS: Alltech(r) Prevail C18
column (5g, 50 x 4.6 mm), 5% v/v CH3CN (containing 1% v/v TFA) in H20 (containing 1% v/v TFA)
gradient to 999 ¥RECHBEN in H20, 3.5 mL/min, t, _ 5 1.27 min, ESr = 235G PR IRERample 9.73:
Preparation oft _endo_phenoxvnaethyl t a.2,5,5a-tetrahydro-tH-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid. Step A: Igrag:l;ré&on of

6-endo-(phenoxymethyl)spiro[biaycte(31.0]hexane-Z; 2\, 3{dioxolanel. H OH tBAD, PyPh2P O \
OHO HOHOJTHE 10 Thg,a (270 mg,+@ﬁﬁ=tc;r&g—phenol (141.2 mol), PyPh2P
(395 mg, 1.5 nnnol), anc}wD 3, r'g 1.5 mmol) dissolved ingLdE (5 L)@nd stirred at
ambient temperature overnlght N HEMwas added 6% F8atron mixture and was extracted with

ether (3X). The combifge:QraaniciaversusienashedwithheEne, (ﬁmdeawemkdmsamlep C.
concentrated. T, I r o A/ e/silica)
to give the title %em%e %ﬁﬁ@%ﬁé&%ﬁﬁﬁ%}@glé)g 50?%%0297 1%51{ .99- 69 §2£I %?I(-I?gnm) 4.41
(1H, dd, J = 10.6F552 2H8Y B304FR892MH 1 v yldpT Fe 3,69 By LD 1 .08-1 90 %H° H); 1°67-2184 (1H, m),
1.81-1.75 @ H, mig, 4370-1.63 (IH, m), 1.63-1.56 (1H, m), 1.44-1.35 (1H, m). 20 Step B: Preparation of
6-endo-phenoxymethyl-bicyclo[3.1.0]hexan-2-one. HH Ts OH 0 O H O J Acetone/H20 O HO The
title compound was prepared in a similar manner as described in Example 9.15 'H NMR (400 MHz,
CDC13): 5 7.325mp B Prepatptpon.6194ccerpathyiaimaaiia faySa e didro- Y2 §-0iat8s, 6.1 Hz),

3.96 (1H, dd, J zydigsBerh@ipkilaRidSt 2udRof3ht, a8}l RulBedd4 (4H, m). 25 Step C: Preparation of
1-endo-phenoxymethyl-1a,2,5,5a-tetrahydro-1H~2,3-diaza- cyclopropalalpentalene-4-carboxylic acid

ethyl ester. OEt 0
| H 1) B H OFt

O

KOr-Buy, EtOH Y

T N/
MeS H
MeS  H O oy NEyHC e K
H,O
10 The title compound was prepared in a similar marmer as described in Example 9.51, Step D.

HPLC/MS: Alltech® Prevail C18 column (Sg, 50 x 4.6 mm), 5% v/v CH;CN {containing 1% v/v
TFA) in H,O (containming 1% v/v TFA) gradient to 99% v/v CHaCN in H,Q, 3.5 mb/Amin, £, =2.35
min, ESI"=253.1 (M + H).

15 Step E: Preparation of (£)-endo-1-methylsulfanyimethyi-12,2,5,5a-tetrabydro-1H-2,3~diaza-

cyclopropajajpentalene-4-carboxylic acid.

o 0
H OFt  LiOHH0 i \ OH
/ ,\N Dioxane / N
Mes  H N Mes H N

To a solution of ester (40mg, 159 wmol) in dioxane was added 1M aq. lithium hydroxide
(428 g1, 428 pmol). The solution was stirred at ambient temp overnight and made acidic by the
20 addition of 1N HCL The mixture was concentrated and purified by reverse-phase HPLC:
Phenomenex® Luna C18 colurmm (10 g, 250 % 21.2 mmy), 5% (v/v) CH;CN (containing 1% v/v TFA)
in H,0 (containing 1% viv TFA) gradient to 95% Hy0, 20 ml/min, A= 214 am to give the tifle
compound as a white solid after lyophilization. " NMR (400 MHz, CD,0D): 6 2.94 (1H, dd, J =
16.9, 5.9 Hz), 2.82 (1H, 4, 16.8 Hz), 2.53 (2H, d,T= 7.0 Hz), 2.14 (3K, 5), 2.16-2.08 (2H, m), 6.92-
25 0.86 (1H, m). HPLC/MS: Alltech® Prevail C18 column (5, 50 * 4.6 mm), 5% viv CHaCN
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H 1) Et0&1"OEt Y OEt O ICOt-Bu, EtOH %i" /rN O H 0 2) H2A'Nli2lift /() H H 1120 ~ The title
compound was prepared in a similar manner as described in Example 9,51, Step D. 'H NIVW (400
MHz, CDCI3W@ 2p@mep232(211, m), 6.91 (1H, t, J = 7.3 Hz), 6.83-6.79 (2HPHIYIS2805/WGZ89(2H, m),
3.88-3.82 (1H, m), 3.48(111, dd, J=10.4, 8.3 Hz), 3.02 (li, dd, J=17.8, 6:8 Hz), 2.84 5 (Ig d 97.8 Hz),
2.61-2.56 (111, Fp=rmsE Bay Ay RSr s - Y 1545 Bt 3 2% 14 {3 ERE Ss ~Alltech(r)
Prevail -C18 cohinnifSa; B ESNin)228.20M €H),CN (containing 1% v/v TEA) in H20 (containing
1% v/v TFA) gradient to 99% v/v CH3CN in H20, 3.5 mL/min, t,= 2.56 min, ESr=299.1 (M+H). 10 Step
D: Preparation of I-endo-[;hemoxymeth)fl-la 2,5,5a—tetrahg/ r~

d o-SI—Iiég-dé?aa-
cyelopropa[ajpditafaie s ¢ FrBaiond T I ST /%% H N'Dioxane 0 H HH To
a solution ¢f estark@:0p5 08U KIGHirduimtarelwabedtestM eq. Lithium hydroxide (0.23 ml,
0.23 mmol). Th@t’éﬁM?iﬁﬁf{&m}!Hﬁ@)@p@@ﬂﬁc@fo%.'ﬂﬁ)ﬂ@ﬁ’aﬁéﬂﬂ?@f&ﬂiﬁeﬁéﬂm—ﬁﬂdition of 151N HCL
The mixture was concentrated and purified by reverse-phase HPLC: Phenomenexe' Luna C18 column
(20, 250 x 21.2 mm), 5% (v/v) CH3CN (containi‘@FA) in H20. (containing 1% v/v TFA)
Ive'the
lyophilization. HPLC/MS: Alltechs Prevail C18 column (Sp, ©8 x 4.6 min), 5% v/iv CH3CN (containing
1% viv TFA) in H20 (coptaiming- 14 ¥ Lih SHadienitRS 3%y CHIGN I 20500 3,3tk /mnin, tr=
2.01 min, ESI'=271.0 M@ Example 9.74. P__.I%parat(ggn gf . T 169-1 46(rm. SED).1.40-1.26
I-endo-phenoxyﬁﬁgthﬂ- =(r= ?ﬁgét%ﬂﬂgf%% Sty :ngl ?6%5%?3£§?é£a-éx§’eﬁ8b%gﬁalféfp(ghtalene. 25
-138_ WIWV/FPBB65092 - PCT/tS200 /046599 WO 2006/069242 -Replacement Page filed July 2006

gradient to 95% H20, 20 ml/min, X=214 innto g £ compound as awhile solid after

Step B: Preparation of (+)-Spiro-{bicycio[3.1.0]hexane-6-1’-cyclopentan]-2-one.
O
O

The title compound was prepared in a similar manner as described in Example 9.2, Step C.
15 I NMR (CDCl): § 2.23-2.11 (m, 2H), 2.02-1.90 (m, 3H), 1.77-1.73(m, 3H), 1.70-1.50 (m, 5H),
1.48-1.24 (m, 1H).

Step C: Preparation of ()-Spire[1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropajajpentalene-
1,1’~cyclopentan]-4-carboxylic acid ethyl ester.
W O
(D
v ) O/\

20 HN-—N
The title compound was prepared in a similar manner as described in Example 9.2, Step D.

MS: /e (EST): 247 [MHH], 201 [M-OE]*

Step D: Preparation of (x)-Spirof1a,3,5,52-tetrabydro-1H-2,3-diaza-cyclopropajajpentalene-
25 1,1’ -cyclopentan]-4-carboxylic acid.
sy f
WOH
HN—=N
The title corapound was prepared in a similar manner as described in Example 9.3. MS: m/z
(ES*): 219 [MHE]", 201 [M-OHJ". "H NMR (CD;0D): 6 2.94 (dd, 1H, 1=17.1,J;=2.1), 2.72 (4,
1H, =17.1, 2.17 (s, 2H), 1.78-1.53 (m, 6H), 1.34-1.24 (m, 1H), 0.94-0.84 (m, 1H).
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--- === - ---- AMENDED SHEET 26107/ 2005' WO 2006/069242 PCT/US2005/046599 p NINN HH
OEtHNuulINoW\N \N O HH/OH H The title compound was prepared in a similar manner as
described in Example 9.2, Steps E, F, and G. HPLC/MS: Alltech(r) Prevail C18 column (5A, 50 x 4.6
nun), 5% vVAVYGHBEN¥8Ataining 1 % v/v TFA) in H20 (containing 1% vAFEFAPHiEdi&to 99% viv
CH3CN in 1-120, 3.5 mL/min, t, = 51.96 min, ES17 = 295.3 (M + H). Example 9.75: Preparation of
1-exo-methylsulfanylmethyl-1a,2,5,5a-tetrahydro-113-2,3-diaza- cyclopropala]pentalene-4-carboxylic
acid. Step A: PrapaistionoPRegoratiethyl soHaplpd i35y litolirdne  Hi)3+dagaMe Zhancat 1 0 S, Me
O DCM Epomdgy‘@ég é&gtﬁmoi 180 @&&@Mgﬁf@&z{gﬁgmg 11.3 mmol) were stirred at 20 C

for 24 In with Than catalyst | (1v1W=66 509, 0.23mmol, ex ZannanPharma). Solvent was
removed under reduced pressure. The reS| |l\ purlflseHs)y column chromatography (0 15 10%
EtOAc/n-hexanelsilica) to give the title comp on I\LIMR (400 MHz, CDCl,): 8 5.60-5.43

(2H, m), 3.07 (2H, d, J = 7.2 Hz), 296291(1H m), .7 274 1H, m), 2.49 (1H, dd, J = 5.0, 2.7 Hz),
2.28-2.19 (2H, m), 2.02 (3H, s), 1.70-1.57 (211, m). l§?IepB Preparation of

()-cx0-6-mrethylsulfanyiheditichiegd 3 pogpascn 22isrlar mamornge derSe B xasmisa O r~p 20
Me-S H The titlg, comppopndwas Drepanesirea simlarmamerassdescribed.in-H2andpte 0,312 Step B.
'H NMR (400 ) )6 2(g21-|1 @8'5'6)7 41 s), 2.00-
1.89 (1H, m). 18;551(%& ?8153 12.5877‘?3 E‘ﬁk&)&i\]ss@?lgﬂﬂé’d =146, %%QH 120-1.28 (?ﬂl m), 0.72-
0.66 (1H, m). 25

Example 9.78: Preparation of (+)-Spiro[13,3,5,5a-tetrahydro-1H-2,3-diaza~

10 cyclopropafa]pentalene-1,1°~cyclohexan]-4-carboxylic acid.
Step A: Preparation of (2)-Spire-[bicycie[3.1.0}hexane-6-1’-cyclohexan}-2-ol.

O

OH
The title compound was prepared in a similar manmer as described in Example 9.2, Steps A

& B. 'H NMR (CDCls): 6 4.14 (br s, 1H), 2.05-2.00 (m, 1H), 2.0-1.1(xm, 15H).
15
Step B: Preparation of ()-Spiro-[bicyclof3.1.0]hexane-6-1"-cyclohexanj-2-one.

N
}\
l 7

The tifle compound was prepared in a similar manner as described in Example 9.2, Step C.
T NMR (CDCl): 6 2.39-2.28 (m, 1H), 2.28-2.14 (m, 1H), 2.10-1.99 (m, 2H), 1.97-1.82 (m, 2H),
20 1.64(d, 1H, J=5.2), 1.60-1.44 (m, 7H), 1.33-1.25 (m, 2H).

Step C: Preparation of ()-Spiro[1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropaja] pentalene-
1,1’-cyclohexan]-4-carboxylic acid ethyi ester

O
<::>)>>;Q\EHL o™

NN
H
25 The title compound was prepared in a similar manner as described m Example 9.2, Step D.

MS: m/z (ES°): 283 [M+Na]", 261 [M+H]", 215 [M-OEf]". "H NMR (CDCL:): 6 5.30 (br s, 1H,
NEH), 4.414.27 (m, 2H), 2.89 (84, 1H, J=17.5, 1,=6.9), 2.64 (4, 1K, =17.5), 2.08 (d, 1H, }=6.1),
1.98 (¢, VE, J=6.3), 1.62-1.42 (m, 4H), 1.40-1.25 (m, 7H, including 1.36 (t, 3H, J=7.1), 1.10-0.90 (m,
2H).
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Step C: Preparation of ()-6-exo-methylsulfanylmethyl-bicyclo[3.1.0]hexan-2-one. -139 WO
2006/069242 PCT/US2005/046599 O ~1 H/Nom/0H TPAP r~p MeS H OH 4A MS, CH2CI2 MeS
H O The title compound was prepared in a similar manner as described in Example 9.51, Step C. 'H
NMR (400 M#2 20692342 S 2.65 (1H, dd, J = 13.5, 5.8 Hz), 2.38 (1H, dd, EV52805096§92), 2.18 (3H,
s), 2.16-2.03 (4H, ni), 2.00 (IH, dd, J = 9.1, 5.1 Hz), 1.78 IH, dd, J = 5.3, 2.5 Hz), 1.56-1.51 5 (1H, m).
Step D: Preparation of (+)-1-ex:0-methylsnlanyimethyl-1a,2,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropalalpetttaBrisepaativoeflic)diitosthg | ciotestr ahyiro-OHE, 3 ime ¢icfypotor (AREPRIRIOL-Bu, DOH
MeS H 0 2) HZRNHZ Gl MaS bk @:d.0 The title compound was prepared in a similar manner as
described in Example 9.51, Step D. HPLC/MS: Alltech(r) Preyail CI8 column (5, 50 x 4.6 mm), 5% v/v
CH3CN (containing 1% v/v. TFA) in H20 (ci\({ o v/v TFA) gradient to 99% v/v CH3CN in H20,

&

3.5 mL/min, t, = 2.35 min, ESI"' = 253.1 (M “Prfffaration of
(t)-esado-I-methylsulfanylmethyl-1a,2,5,5a-tetrahydro-IN-28-dlaza-
cyclopropala]pentalene-4-carboxylic acid. O O H OEt L{OH/H20 H OH \N Dio xane ~N MeS H H MeS
H H To a splution of esterAQmg1aP-agplhirdivxanewasaddedddungdithisaplaydioxide (428 1,

428 mol). The solution was stirr p b 20-addition of IN
HCI. The mlxturﬁﬁvﬁ’é n%:ezﬁérﬁ}%é%%ﬁ’az? gﬁ%ﬁ)yﬁé@%@%@& %ﬁe&%gﬁgnﬁégﬁezpﬁna C18
column (10 g, 2586220 (7)1 591 THICN| Cohtailine 1040 TnfHh HIS §8 &tdiing 1% viv
TFA) gradient to 95% H20, 20 n|I/m|n X =214 rum to give the title compound as a white solid after

lyophilization.'H NMR( Hz, C 4 ( 6. 52 (1H, d, 16.8 Hz),
253 (2H, d, J _Eﬁb“tﬂzéoﬁg o reBpyady %}5%%9”{5#4 h%()jsd%agtﬁt‘" ’6? §§%§|§)ﬂm §HPLC/MS Alltech(r)
Prevail C18 colusiviB:BipramBern),-swiohrrag BN H-tetrazole.

NN
>“‘ N’N
£ 'y i H
N

The tifle compound was prepared in a similar manner as described in Example 9.44,
MS: m/z (ESY): 279 IM+Na]', 257 [MHH]", 229 [M-N+H]". 'H NMR (CD,0D): § 3.20-2.90 (m,
1H), 2.75 (dd, 1H, J,=16.5, I;=1.0), 2.15-2.08 (m, 2H), 1.67-1.40 (m, 6H)}, 1.40-1.24 (m, 2H), 1.21-
15 1.12:(m, 1H), 1.07-0.98 (m, 1H). .

Example 9.80: Preparation of ()-exo-1-allyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid.
Step A: Preparation of eyclobutyldiphenylsulfoninm trifluoromethanesulfonate.

S \©
20 ©/
A solution of cyclobutanol {1.00 g, 13.9 mmol) in 25 ml of DCM was chilled to -20 °C and
dry pyridine (1.35 ml, 16.6 mmol) added, followed by triflucromethanesulfonic anhydride (2,33 ml,
13.9 mmol) (in 5 ml of DCM). The solution was allowed to warm to room temperature over 1 hr.
Pentane (40mL) was added and the resulting mixture shaken and filtered. The filtrate was
25 concentrated under reduced pressure with a room ternperature bath until all volatile solvents were
removed. The residual oil was chilled to <20 °C and diphenylsulfane (10.2 ml, 61.0 mmol) added.
The mixture was stirred at 25 °C for 20 hr, warmed to 45 °C for 30 minutes and cooled to room

{emperature. Pentane was added, the solution shaken and the resulting solid collected by vacuum

fittration to give cyclobutyldiphenylsulfonium trifluoromethanesulfonate (1.82 g, 4.86 mrnol, 35.0%).
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- 140 WO 2006/069242 PCT/11S2005/046599 (containing 1% v/v TFA) in H20 (containing 1% v/v
TFA) gradient to 99% v/v CH3CN in H20, 3.5 ml.,/min, tr = 1.64 min, ESI' = 225.2 (M + H). Example
9.76: Preparation of (f)-Spiro[1a,3,5,5a-tetrahydro-IH-2,3-diaza- 5
cyclopropa[afpfe Ataeee 1'-cyclopentan]-4-carboxylic acid. Step A: Prepdi@hi®i’gfs/46599

(t)-Spiro-[bicyclo 3.1.0%ane-6-1'-c clopentan]-2-Ql, . OH itle d dina
similar manner %8 gsdinbdih {E%E#dle y}%@eoéé %%Agﬁtfi ?%%2:%?%532@7 fijqﬁl'gn
J=4.8),2.05-1.96{n3 90778 (69 5B63115, @), PR+ 269(Ar=128. 5T1H) Stéh B 2PrEpratibfr &fd 2H.
()-Spiro-[bicyclof3;3 dlhexane-6-1'-cyclopentan]-2-one. The title compound was prepared in a similar
manner as described in Example 9.2, Step C. 15 'H NMR (CDCI3): 6 2.23-2.11 (m, 211), 2.02-1.90
(m, 3H), 1.77-1.73(m, 3H), 1.70-1.50 (m, 5H), 1.48-1.24 (in, 111). Step C: Preparation

of(f)-Spiro[3 a,3 Bes &1Bremhyation| H-)SxdiaAlldydrsprbb dHjisEHareRe- 1,1'-cyclopentan]-4-carboxylic
acid ethyl ester. 20 HN-N The title compound was prepdred in a similar manner as described in
Example 9.2, Step D. MS: m1z (ES"): 247 [M+H]+, 20LfW-QFt]+ Step D: Preparation of
()-Spiro[1a,3,5,5a-tetrahydro-IH-2,3-diaza-cycloprgpala peatalene- 25 1,1'-cyclopentan]-4-carboxylic
acid. O V//( OH HN-N The title compound was prepared in & similar manner as described in Example

9.3. MS: miz (ES’): 219 [M+H]+, 201 [M-OH]J. 'H NMR (CP30D): 6 2.94 (dd, 1H J,517.1 JZ=2.1),
272 (d, 1H, J=17.1, ZFPEoDITsYFohgvidmacavs gy -Ll‘“.?ﬂl%‘}hnﬁ“ﬁl %‘f‘%ﬁ@i@%ﬁ’ frjrgw‘z’ 113’)”?6141 WO
2006/069242 PGS 2085/046599 - Exampte.fi {huineparationioh pentane (2.706 ml, 4.59 mmol)
(t)-5-(Spiro-[la,3,5,Sa-tetrahydro-iH-2,3-diaza- ol 4 was
cyclopropa[a]pear%ﬁﬁgﬁ%g‘ﬂial‘cgégfo%fgﬁ A RA-Tares %‘é@ﬂ’)@ﬁﬁﬁ Nl)\fﬁ}ﬁ,(glr-rll_rﬁ?-N 5 The title
compound fvas gsteparéthiridusimitrehaintier e descTbe it eur srershed wifghe pditige 854543
[M+H]+, 215 [Madi@cbi]and MM {GRBQENER:88 Tlechrddd st 3 a2 B 3A 3G RI/DlIvent removed

under reduced pressure and purified by column chromatography (0-20% EtOAc/n-hexane/silica) to

give (&)-exo-6-allyl-bicyclo[3.1.0Thexan-2-one as a coloriess oil (0.178g, 1.31 mmol, 55.6%).
Contains ca 50% (&)-endo-6-allyl-bicyclo[3.1.0Thexan-2-one

15 H NMR (CDCly): § 5.95-5.75 (m, 1H), 5.20-5.00 (m, 2H), 2.38-2.20 {m, 1H), 2.20-1.90 {m, 5H),
1.65-1.50 (m, 2H), 1.40-1.32 (m, 2H).

Step C: Preparation of (£)-exo-1-allyl-12,3,5 5a-tetrahydro-1H-2,3-diaza-
cyclopropafajpentaiene-4-carboxylic acid ethyl ester.

H 0
P

RS O
20 H NN
The title compound was prepared in 2 similar manner as described in Example 9.2, Step D. MS: m/z
(ES*): 255 [M+Na]", 233 [M+H]", 187 [M-OEL]". "HNMR (CDCly): 6 5.91-5.81 (m, 1H), 5.02 (dd,
1H, 7=17.2, I;=1.6), 4.92 (dd, 1H, 1;=10.3, 1;=1.6), 4.34 (g, 2H, J=7.1), 297 (dd, 1H, J;=17.1,
1,=6.3), 2.86 (d, 1H, J=17.1), 2.22-2.14 (m, 2H)}, 2.11-2.00 (m, 2H), 1.36 {1, 3K, J=7.1), (.80 (septet,

25 1H, F=3.4).

Step D: Preparation of (t)-exo-1-allyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropalajpentalene-4-carboxylic acid.

WOH
N\ NH

H N~
30 The title compound was prepared in a similar manner as described m Example 9.3.
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(d, 1H, J=16.6),2.18-2.07 (m, 2H), 1.63-1.40 (m, 6H), 1.28-1.13 (m, 1H), 0.83-0.71 (m, 111). Example
9.78: Preparation of (f)-Spiro[la,3,5,Sa-tetrahydro-IH-2,3-diaza 10
cyclopropala]pentalene-1,1'-cyclohexan]-4-carboxylic acid. Step A: Preparation of
(t)-Spiro-[bicyibl8td B kExane-6-1'"-cyclohexan]-2-01. OH The title compihdwRes/pteffared in a

similar manner as described in Example 9.2, Steps A & B. 'H C 6414 ),
2.05-2.00 (m, PH: fz/bﬁﬁﬁ%(r%wlwﬂf%"ét%*@ls HEpRYrEh- MORABER S A W G 1
of(t)-Spiro-[bicycle[@d Bihkxans B=175ydB iexaH]-2=0hd J€1. HEHédc b poihd WasSprepaied in a
similar manner g qug Qegj@ gl{@mpée;g (eptetsG=HNMR (CDCI3): 5 2.39-2.28 (m, 111), 2.28-2.14
(m, 1H), 210199(m 1-1), 1.97-1.82 (m, 2H), 20 1.64 (d, 1H, J=5.2),1.60-1.44 (m, 7H), 1.33-1.25
(m, 214). Step C: Preparation of (t)-Spiro[1a,3,5,5a-tetrahydro-IH-2,3-diaza-cycloprop é}* pentalene-
1,1'-cyclohexarfs4scplesusiyIRy aeickiéthgf Esterod) @ﬁfﬁr@ﬁ*ﬁ%ﬁ%ﬁlﬂﬁe”tﬁ@ﬁﬁfﬁ%ﬁﬁ &3 prepared
in a similar ManRen a9 cg,%%g éﬂtggg@mple 9.2, Step D. MS: rn/z (ES’): 283 [M+Na]+, 261 [M+H]+,
215 [M-OEt]'. 'H NMR (CDC13): 55.30 (br s, 1H, NISI, 4.41-4.2¢/ (m, 2H), 2.89 (dd, 11-1, JI=17.5,
J2=6.9), 2.64 (d, 1H, J=17.5),2.08 (d, 1H, J=6.1), &{98(t IH,3$=6.3),1.62-1.42 (m, 4H), 1.40-1.25 (m,
7H, including 1.36 (t, 3H, J=7.1),1.10-0.90 (m, 2M> A2 0061069242 PCT/US2005/046599 Step
D: Preparation of(f)-Spiro[la,3,5,5a-tetrahydroAH-2;3-digzas ycld\bropa[a]pentalene-
1,1'-cyclohexanl-4-carboxylic acid. O~ 'OH NON H.1 5 The ntle compound was prepared in a similar
manner as described in Example 9.3. MS: m/ (ESA):. 255 [M+Na J%d 233é%l+l;l% ‘H NMIR (CDCI3): S
2.70 (dd, 1H, Ji 18.5, JRH15)omPamIS v TiFP Y2 £ 96 ! 1 PPICES). 1.40-1.15 (m,
711), 1.10-0.88Ni, fwsaxwhmgammr@wéuawﬁﬂ(ﬁsﬁﬂaép%bﬁhé%ﬁ%grféﬁéﬁ%éﬂmz 3-diaza
10 cycloprgpalalpeniplene: k. k-eualahexsant4;ybs tHstetrazelen, 5.01 (4, 1H,édd, 1H, 1=10.2,

1,33, I;=1.4, CH=CHE), 2.98 (ddd 1H, 1,=16.3, J;=4.8, J=1.6), 2.88 (d, 1H, J=16.3), 2.14-2.04 (m,
2H), 0.80 (septet, 1H, F=3.4).

Example 9.82: Preparation of {&)-endo-1-allyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-
15 eyclopropaja)pentalene-4-carbexylic acid.
Step A: Preparation of (&)-endo-1-allyi-1a,3 5, 5a-tetrahydro-1H-2,3-diaza-
cyclopropajalpentalene-4-carboxylic acid ethyl ester.
H o
._/n 3] 0
H N,«NH
The title compound was prepared in a similar manner as described in Example 9.2, Step D
20 using the mixture of diastereomers described in Example 9.80, Step B. MS5: m/z (ES"): 255
[M+Na]’, 233 [M+HT, 187 [M-OBt]". 'H NMR (CDCly): 6 5.84-5.74 (m, 1H), 5.00 {dd, 1K,
1=172, 1=1.7), 495 (dd, 1H, J;=10.2, 5,=1.5), 4.39-4.31 (m, 2HD, 2.95 (dd, 1E, J;=17.5, };:=6.9),
2.70 (&, 1H, J=17.5), 2.44 (t, 1H, J=7.6), 2.31 (dd, 1K, J,=14.5, I;=6.5.), 1.79-1.66 (m, 2H), 1.42-1.33
(m, 4H, including 1.37 (¢, 3H, I=7.1)).

Step B: Preparation of (&)-ende-1-allyl-12.3,5 Sa-tetrahydro-1H-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid.
H 0

——/HH OH

H N,NH

The title compound was prepared in a similar manner as described in Example 9.3.

-145 -



N,N 11 N off* CH N-IN, H The title compound was prepared in a similar manner as described in
Example 9.44. MS: nt/z (ES): 279 [M+Na]+, 257 [M+H]+, 229 [M-Nr,+H]'. '"H NMR (CD30D): S
3.20-2.90 (m, IH), 2.75 (dd, 1H, Ji=16.5, J2=1.0), 2.15-2.08 (m, 2H), 1.67-1.40 (m, 611), 1.40-1.24 (m,
2H), 1.21- 15V0Ee¢16924E), 1.07-0.98 (m, 111). Example 9.80: Preparatio®©F/U52605/046599

(t)-exo-l-alyl-la,2,5,5a-tetrahydro-IH-2,3-diaza- cyclo %alpe; tﬁ%{ﬁ -4- %ﬁ él %d S
Preparation of td’b/ﬁfglﬁa %%7%&1%?%%@ ’?ﬁg\{ﬁg I]P% (Cib §§ g g(%ﬁiﬁsmutlon
of cyclobutanol 400 1 E3IS- Hm b iM250h(dl DM WEsTehilB 26820, Hahd! Bh/perftiRéi 435 ml,
16.6 mmol) addgg, mlmquhy tiflnorameibanesyifenic enbydride, (2133 .m4 3539 mmelAin 5 nil of
DCM). The solution was. allowed to warm to room temperature over 1 In. Pentane (40mL) was added
and the resultln&'?ﬁ iudre Jsﬂ;%ﬁen and filtered. The filtrate was 25 concentrated under reduced pressure
with a roorh temperature bath until all volatile solvents were removed. The residual oil was chilled to
-20 C and diphmm&(wega%&lo@(m% adoied. JEne-frixsureyas stiveteiinac-re 29 hr,
warmed to 45 C for 30 |nute ooled to room temperature. Pentane was added, the solution
shaken and the?‘esu"l(f?’ yRoRg c%ﬁetg}eﬁeby vacuum filtration to give cyclobutyldiphenylsulfonium
trlfluoromethanesulfonate (1.82 g, 4.86 mmol, 35. O%o) 143 W 06/069242 PCT/US20051046599
MS: ml (ES'): 241 [C1617112S]". 'H NMR (D6-DMSGY: t, 4, JI=7.8, 2=3.1), 7.84-7.72 (m,
611), 5.90-5.78 (m, 1H), 5.15 (ddd, 2H, JI=14.9;'J 334 .ZW4.48 (t, 2H, J=14.2),2.45 (dd, 2H,
J1=13.8,12=7.1). 5 Step B: Preparation of 0-6-lyT icyglo[3.1.0]hexan-2-one. H H O A solution
of cyclobutyldiphenylsulforuum trlfluoromethanesulf?)naté\‘(l 820 g, 4.86 mmol) in 30 ml of THE was
chilled to -78C and t-bThylfittsicempdudavig peramsa & (xirder mindeses asrmobrdaeBermme patsemafter 30

minutes, Gyclopept:Z:8e0pe:{:id e, d@s&%%@lid&ﬁbﬂ%@%ﬁﬂlaﬁﬁ%@#ﬂfﬂ andihesplution stirred
at-78 C for 2 hr, The. reacion Wag augnaieq ithine 20otion of 381 4 92.4.80 m, 210, 2.88 (dd, 11,

T=16.7, 1,=6.8), 2.64 (d, 1H, J=16.7), 2.37-2.30 (m, 1H), 2.30-2.23 (m, 1H), 1.75-1.67 (m, 150),

1.55-1.476 (m, 1H), 1.29 (pentet, 1H, J=7.9).

15 Example 9.84; Preparation of (£}-exe-4-methyl-3b,4,4a,5-tetrahydro-1H-
cyclopropa[3.4jcyclopentall,2-c]pyrazole-3-carboxylic acid.
Step A: Preparation of (£)-exo-4-methyl-3b,4,4a,5-tetrahydro-1H-
cyclopropal3.4]cyclopentall,2-cjpyrazole-3-carboxylic acid ethyl ester

o 0 o
]
H « NH
20 The title compound was prepared in a similar manner as described in Example 9.2, Step D

from & I:1 mixture of 6-exo-methylbicyclo[3.1.0thexan-3-one and 6-endo-
methylbicyclo[3.1.0}hexan-3-one (see P. 8. Mariano, E. Bay, D.G. Watson, T. Rose, and C. Bracken,
J.Org. Chem. 1980, 45, 1753; J. Nishimura, N. Kawabata, J. Furnkawa, Tetrahedron. 1969, 25,
2647), MS: m/z (ESY): 229 [M+Na] ™, 207 [M+H]", 161 [M-OB{]". "HENMR (CDCl): §4.39 (1, 2K,

25 1=7.2), 2.96 (dd, 15, J.=16.9, J,=6.6), 2.82 (d, 1H, J=16.8), 2.03-2.01 (m, 1), 1.89-1.85 (m, 1H),
1.40 (&, 3H, I=7.2), 1.14 {d, 3H, J=6.1), 0.69-0.64 (m, 1H).

Step B: Preparation of (£)-exo-4-methyl-3b,4.4a 5-tetrahydro-1H-
cyclopropaj3.dlcyciopentafl,2-c]pyrazole-3-carboxylic acid
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NaHCO3 and warmed to room temperature. The product was extracted into DCM, solvent removed
under reduced pressure and purified by column chromatography (0-20% EtOAc/n-hexane/silica) to
give ()-exo-6-allyl-bicyclo[3.1.0]hexan-2-one as a colorless oil (0.178g, 1.31 mmol, 55.6%). Contains
ca 50% ()-enti&-81iiY4Mmidyelo[3.1.0]hexan-2-one 15 'H NMR (CDC13): S BOHBUS2PE5H40599 1),
5.20-5.00 (m, 2H), 2.38-2.20 (m, 1H), 2.20-1.90 (m, 51-1), 1.65-1.50 (m, 2H), 1.40-1.32 (m, 211). Step
C: Preparation of (t)-exo-l-ailyl-la,3,5,5a-tetrah§gro-|[1-2,3ydigza- cyelopropala]pentalene-4-carboxylic
acid ethyl ester. HO 20 H N-NH The title compotd prepared in a similar manner as described in
Example 9.2, Step D. MS: m/z (ES+): 255 [MHNay 233 HrtH]+, 187 [M-OEt]+ 'H NMR (CDC13): 5
5.91-5.81 (m, 111), 5.02 (dd, 1H, JI=17.2, 12=1.6),4.92Y(dd, IH, JI=10.3, J2=1.6), 4.34 (q, 2H,
J=7.1),2,97 (dd, 111, 3zdie tonddimbl 3hs 2s8d@ldutiny e 1ehch)or R2ebddi iy kp)e 2.84] 2eP@.(M, 2H),

1.36 (t, 3H, S=7.1),0.80.(sep 1H, J73.4).-Step D Br | =16.5, 1,=6.6),
()-exo-l-aIIyI-Ia,é@gﬁt%t%hljgr&omﬁalzlj&%@zé%{% 'c|§%§4p§a alpﬁbglgﬁq C-l‘ghlr%bjx }i?:séé?dﬁﬂ OOH H
N-NH 30 The tifl§£6hipbimid NasBrepafee e gﬁfﬁigﬁ e F-é%@a’é%ﬁﬁ%@iﬂ-%&?ﬁé?é g3 - 144
WO 2006/§69242 PCT/US2005/046599 MS: m/z (EC): 227 [M+Na]+, 205 [M+H]+, 187 [M-OHJ+ 'H
NMR (CD3CN); 6 6.00-5884m. 1H) I Hkh. 2%z )3+%dq, 1H, JI=10.3, J2=2.1),
2.92 (dd, 1H, sz%"éné‘p Jggfgé?pz%%a(d%‘%@%%@éf%‘% ?r%% Zéf%)fyds;r?fx fésdeptet, 1H, J=3.4). 5
Example 9.81: Preipereribhibeecesalbivilorisiiadralnsliniffis 5, 5a-tetrahydro-11-2,3-
diaza-cyclopropsitalpe rtajaneion of {:4)}SdbldshdhN-3H. FThe titlelodmepdlind was prepared in a similar

manner as desgyj ' 1S: Y N Vet 301 (VN
NMR (CD3C N)%%%@@?%%%y%@@m%@%ﬁ Any PR

H2), 5.12 (ddd. IH, J,=17.2, 3,=3.6, J3=1.7,CH=CHH),
5.01 (d, 1H,ddd, 1H, J,=10.2, (m, %, H Jd
H . /NH
10

The title compound was prepared in a similar menner as described in Example 9.2, Step D
using the mixture of diastereomers described in Example 9.84, Step A, MS: m/z (ES™): 229
[M+Na]", 207 [M-+H] ", 161 [M-OEt]".

15 Step B: Preparation of (}-endo-4-methyl-3b.4,4a,5-tetrahydre-1H-

cyclepropaf3,4jcyclopentali,2-c]pyrazole-3-carboxylic acid
Q

“ H
%

OH

H « NH
N

The title compound was isolated during the reaction described in Example 9.85, Step A.
MS: m/z (ES): 179 [M+H] ", 161 [M-OH] ™. "H NMR (CD;CN): 6 2.83 (dd, 1H, I,=16.8, 3,=6.9),
20 2.55(d, 1H,7=16.9), 2.29 ¢, 1H, 1=6.9), 2.10 (dd, 1H, J;=14.4, J;=6.6), 1.37-131 (m, 1H), 0.61 (4,
3H, }=6.4).

Example 8.86: Preparation of (£)-ende-1-cyclopropyhmethyl-1a,3,5,5a-tetrahydro-1H-2,3-

diazancyciopropa{a]pentalene—ﬁi-carboxyiic acid.

N'-.
Hy, ¢ NH
X . ~OH
H &

~

25 H O
Step A: Preparation of 4-(2-Yode-ethyl)-2, 2-dimethyl-[1, 3] dioxolane.
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J2=3.3, J3=1.4, ClI=CI-UD, 2.98 (ddd 1H, J,=16.3, 32=4.8, J3=1.6), 2.88 (d, 1H, J=16.3),2.14-2.04
2H), 0.80 (septet, IH, J=3.4). Example 9.82: Preparation of
(t)-endo-l-allyl-la,2,5,5a-tetrahydro-IH-2,3-diaza- 15 cyclopropalalpentalene-4-carboxylic acid. Step A:
Preparation 3f¢)28Md24lyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropdfalferddiiztacarboxylic
acid ethyl ester. H O /1n1\ O ,H N.-NH The title compound was prepared in a similar manner as
described in Example 9.2, Stgéja 20 using the mixtyse,Qf iastereo@ér‘s described in Example 9.80,
Step B. MS: mh (E)+): 255 [§1+N@aJ', 233 [M+|—QH£—[M—§E-(—]—>, IM-CEtl»'H N R‘E’CDC13): 6 5.84-5.74 (m,
1H), 5.00 (dd, 1H, JI=173, J2>1"7)4.9%0ed, 1H, THQR,C1R=1.5), 4.3941\.31/(%;2H), 2.95 (dd, 1H,
J,=17.5, J2=6.9), 2.70.(d, 1H, J=17.5),2.44 (t, 1H, J=7.6),2.31 (dd, 1H, 31=14.5, J2=6.5,), 1.79-1.66
(m, 2H), 1.42-1.33 (m‘{%ﬁ}%&?&éﬁﬁ‘& 0% ?”'Z%?%ﬁf’, @:@ﬁ%ﬁ‘%ﬁ%@g@%@%&t %%Aésf"?"ed%
(t)-endo-I-allyl- IBEGatiatialyt A, TidimrareydoprdphfaisentiepribsebitsmeicZaerri40 OH H
N-NH/ The title fg@a;@,qaﬂ@q Wasenatediiha:sikol srmanier asHeselibad-Rukxanpie $:.3. -145 WO
2006/069242 PCT/US2Q05/046599 MS: m/ 1:.227. [M+Na]’, 20 +H]4, 187 [M- .'HNMR
(CD3CN): 6 5.6@%%?%3 f%‘f‘,% B ??%3 %ﬁgjﬂ@\éﬁw@g 3%(%‘ %f‘ﬁ"fi'f .2,‘%@:31.4), 2.68
(dd, 1H, J,=17.4v30=58)vz 43i¢d drapsisgoregyatipppiprepver L) mindige bR v #35 SE54 4 50 (m,
1H), 1.45-1.36 (@ndhpdahde Renigh. e duduld) waskbxamiptecd, 83idregasatiadioh bicarbonate

(i-endo ralv-Lifrbisiezasa b iadapanRsviiar bbadlesas arclopianglainghiatene: H H

N-NN N-1HN e compound was prepared Inm a similar manner as described in Example
9.44 using concenfrated. Silica gel chromatography gave 4-(2-iodo-ethyl)-2,2-dimethy!-{1,3] dioxolane as a

10 clear oil; 'H NMR (400 MHz, CDCL): 6 4.18-4.12 (m, 1H), 4.06 (dd, 1H, I;= 8.0 Hz, J,=6.1 Hz),
3.55 (dd, 1H, J,= 8.0 Hz, J,= 6.5 Hz), 3.28-3.17 (m, 2 H), 2.11 -1.98 (m, 2H), 1.38 (5, 3H), 133 (5,
3ID).

Step B: Preparation of [4-(2, 2-Dimethyl-{1, 3] dioxolan-4-yh)-but-1-ynyl]-trimethyl-silane.

}LO | BuL| 5[\0
s el O
O\/K/\} | DMPU = 5‘;1—-—
15 l
To a solution of TMS-acetylene (72 mmol, 7.1g) m 150 ml anhydrous THF and DMPU (27 ml ,
222mmol) was siowly added 2.5 M (78 mmol, 31ml) BuLi in Hexane at -78 °C and then 4-(2-Todo-

ethyl)-2,2-dimethyl-[ 1,3] dioxolane was added to the mixture. It was stirred at -78 *C for 15 minutes

and slowly warmed up to room temperature. The reaction mixture was quenched with sat. NE,Cl and
20 extracted by EtOAc. The combined organic layer was washed with H,O and brine, dried by MgS8O,
and concentrated. Silica gel chromatography (2 ~ 10 % EtOAc/Hexane) afforded 4-(2, 2-Dimethyl-
[1,3]dioxolan-4-y])-but-1-ynyi]-rimethyl-silane as a clear oil; g NMR (400 MHz, CDCL): 6 4.19-
412 (m, 1H), 4.07 (dd, 1H, J;= 8.0 Hz, J,= 6.0 Hz), 3.57 (dd, 14, J;=8.0 Hz, I,= 6.9 Hz), 2.39-2.26
(tn, 2H), 1.86-1.79 (m, 1H), 1.76-1.68 (1, 1H), 1.39 (s, 3H), 1.34 (5, 3H), 0.13 (s, 9H).
25 '
Step C: Preparation of 4-But-3-ynyi-2, 2-dimethyl-[1, 3] dioxolane.

Q\Lj\/@s‘g_ s, ?[L\%

E MeOH =

To a solution of 4-(2, 2-Dimethyl-{1,3]dioxolan-4-y1)-but-1-ynyl]-trimethyi-silane (44 mmol,
10.0g) in 40 ml methanol, was added K;CO; (49 mmol, 6.7g,). The mixture was stirred at room
30 temperature for 4 h. The reaction mixture was concentrated, diluted with NH4CI solution and
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10 the mixture of diastereomers described in Example 9.80, Step B. MS: m/ (ES"): 251 [M+Na]+, 229
[M+H], 201 [M-N2+H]*. '"H NMR (CD3CN): 6 5.77-5.68 (m, 1H), 4.92-4.80 (m, 2H), 2.88 (dd, 1H,
J,=16.7, J2=6.8), 2.64 (d, 1H, J=16.7), 2.37-2.30 (m, 111), 2.30-2.23 (m, 111), 1.75-1.67 (m, 111),
1.55-1.476 (MORM6A9Ypentet, 1H, J=7.9). 15 Example 9.84: Preparatidif- §fU'S2005/046539
(f)-exo-4-methyl-3b,4,4a,5-tetrahydro-IH-. cyclopropal3,4] cyclapent -clpyrazole-3-carhoxylic acid.
Step A: PreparSfiGiiet ﬁ&é&meﬁﬁ?ﬁ%‘ﬁ%f) %&?ﬁgwgﬁr}éﬂﬁ%fm WlEs JR&ISO&QA&%‘?%Q%
cyclopropa[3,4jeyctopesitaiinkydipyta Yol ¢ Bidross) feidrd Byt 2 O e Y INBF IR he title
compound was,prepared. irasimilan mannenas)desaniked i Exampl @i 2 B5iepsd Hgm adol mixture

of 6-eXO-methy@%%%g@éﬂ}ff%%%ﬂng 8‘-9?&5@%‘1%2??@ E9¥§4‘2L3r111;9]l‘§?é%ﬂ}3r953§&%ﬁfﬁ?- S.

Mariano, E. Bay, tson, se, and , rg. Chem. 1980,45,1753; J. Nishimura,
N. Kawabdta, JIHEBuk RS (TetfAnbif6n3ibéd3 55 38647). MS: m/z (ES'): 229 [M+Na]', 207 [M+11],
161 [M-OEt]+. 'H NMR (CDC13): 5 4.39 (t, 2H, 25 J=7.2),2.96 (dd, 1H, J,=16.9, J2=6.6), 2.82 (d, 1H,

J=16.8) ’2'03-2'8 96:(@:’ %IH g%é(t %ﬁ]é@%%?gt%&]?d 511'-§9n($3-?e r)"g,:lzd%;lez‘h;ﬂ{{gdcﬁﬂnﬂﬁé-l)’ 0.69-0.64 (m,

111). Step B: Preparatio -exo- 3%,4,4a,5- ahydro-IH;
cyclopropa[3,4]cycl nta[l,2-c]pyrazo|e-3-carboxylicgg'g -146 VI/?\20806/069242
olgte

PCT/US2005/04659 COH H NH N_{,.Thé:ﬁﬁe-&\o i W described
in Example 9.84, SIWS'): 179 [M+B] °, IBAHM-OH]+. ( 'S 2.90 (dd, 1H,
J1=16.5, .12=6.6), 2.74 (d, IH, J=16,0), 2.02-1.99 (m, 1H), 1.88-1.78 (m, 1H), 1.13 (4, 3H, J=6.1),
0.62-0.55 (m, Ill). 5 EXAATSHESSEBiipaisfionof! %Y%“é%-é-%?é?ﬁaﬁ?é%, ,%,%%tét%%glrf;-w-
cycloprop#f3,4]eyslapesitall 2 inyaes SER A Roxyis. ety StaideA 2 FreperafioMoBuli in hexane

()'end°'4'meth¥!{§%§§356£%§5%¥‘%'0@7Ww@ﬁﬂ&f@@@@éi@yﬁ%ﬁﬂ@[&a&m@waéﬁ{a&3pCtaEIa6myliC acid

‘ethyl ester HO O .
y temperature, The reaction mixture was quenched with sat. NELCl and extracted by EtOAc. The

combined organic layer was washed with H,O and brine, dried by MgSO, and concentrated. Silica
gel chromatography (2 ~ 10 % EtOAc/Hexane) 4-(5-Cyclopropyl-peni-3-ynyl)-2, 2-dimethyi-[1, 3]

15 dioxolane as a clear oil: TH NMR (400 MHBz, CDCls): 6 4.22-5.15 (m, 1H), 4.07 (dd, 1K, J; = 8.0 Hz,
J,= 6.0 Hz), 3.57 (dd, 16, J;="7.9 Hz, J, = 7.1 Hz), 2.29-2.23 (m, 2H), 2.20-2.16 (m, 2H), 1.83-1.77
(m, 1H), 1.72-1.65 (m, 1H), 1.40 (s, 3H), 1.35 (s, 3H), 0.91-0.86 (m, 1H), 0.46-041(m, 2, 0.21-
0.17 (m, ZH).

20 Step E: Preparation of 4-(5-Cyclopropyl-pent-3-enyl)-2, 2-dimethyl-[1, 3] dicxolane.

»L HZ
0 Qumoline Q
O -0
_ Pd/BaSO, A<

Hexane

To a solution of 4-(5-Cyclopropyl-pent-3-ynyl)-2, 2-dimethyl-[1, 3] dioxolane (1.92 mmol,

0.40 g) in hexane (5 mL) was added quinoline (0.192 mmol, 24.8 mg), followed by addition of 5%
Pd on BaS0O4 (0.384 mmo}). Stirred at room temperature under H, atmosphere for 4hrs. TLC

25 showed reaction completed. Filiered through celite and concentrated. Diluted with hexane, washed
with NELCL, brine and dried over MgSQ. Silica gel chromatography (2 ~ 7 % EtOAc/Hexane) 4-(5-
Cyclopropyi-pent-3-enyl)-2, 2-dimethyl-[1, 3] dioxolane as clear oil "H NMR (400 MHz, CDCl;): 6
5.52-5.45 (m, 1H), 5.40-5.34 (m,1H), 4.11-4.04 (r, 1H), 4.02 (dd, 1H, J ;= 8.0 Hz, J,= 6.0 Hz), 3.51
(t, 15, 7= 7.5 Hz), 2.17-2.04 {m, 2H), 1.97 (t, 2K, I = 7.0 Hz), 1.74-1.66 (m, 1H), 1.58-1.49 (1, 1FD),

30 141 (s, 3E), 1.35 (s, 3H), 0.73-0.68 (m, 1H), 0.43-0.39 (m, 2H), 0.08-0.04 (m, 2H).

Step F: Preparation of 7-Cyclopropyl-hept-5-ene-1, 2-diol.
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- 10 N The title compound was prepared in a similar manner as described in Example 9.2, Step D

using the mixture of diastereomers described in Example 9.84, Step A. MS: mAz (ES): 229 [M+Na]',
207 [M+H] +, 161 [M-OEt] +. 15 Step B: Preparation of (t)-erzdo-4-methyl-3b,4,4a,5-tetrahydro-IH-
cyclopropa[S¥AMIRSErta[1,2-clpyrazole-3-carboxylic acid O H OH H ,NFFTFHE¥ I8 mpound was
isolated during the reagtion described in Example 9.85, Step A. MS: mh (ES"): 179 [M+H] ", 161
[M-0111 +. '"H NMR N): S 2.83 (dd, 1H, JI=16.8, J,=6.9), 20 2.5%, 1H, J=16.9),2.29 (t, 1H,
J=6.9),2.10 (dd, IH, }=144, JZ=6.6), 31 (FPeHEY 4861 (dHWS&
Preparation of ()-eado~¥€y ethyl-1a,3,5,5a-tetrahydro-IH-2,3-

diaza-eyclopropala]pesnitale nes4=gaspowyliseacicniyN P -HndiQH 1 25 Blo@rBtefi.A) £ deparetiom of
4-(2-lodo-ethyl)-2 . 2-dimethyl-11 iQxQl = CRAIS2005/046599 p Ph3P,
im. 12 C v OL FIRTHCR veﬁl%%%‘%ﬁ%ﬁ*ﬁ%&%ﬁﬁ%iﬁ%&rﬁﬁﬁﬁéﬁgﬁﬁ%qa§§|el (172 Mol
12g) were dissSEHFASTHIE Q:éﬂ?r‘fﬁré)@&%f%@ﬁl}? SR CEBed tindér an icé bath, and
iodine (172 mmadA4L. b WeiRadidedHn fEipobtiorisSwithmyigdrduls -Stitfifry S¥eB Z0-HTihtee s he
resulting slurry ane Arned 10,20, Geand the coolag,19, &7 (y2x(- 2 0tmethylshi3, 21, 1 =

dioxolan-4-yl)-ethandl (156 mmol 259(2 was a m%ropwi to the reacti ixture over 15 minutes.
The mixture wab'SHRetar! A58 o BdrAheRs By fﬁ&?gg & r%gvggé%mf%e itrated, diluted with
5% sodium bicarbonate solution and extracted with hexane. The combined organic layer was dried

with MgSO4 ang conceniaies, SHicaae) sipemaiaarankygauad:(2-iodo-ethyl)-2,2-dimethyl-[1,3]
dioxolane as a 10 clear oil;.JH NMR (400 MHz, CDC13): 6 4.18-4.12 (m, 1H), 4.06 (dd, IH, J3= 8.0 Hz,

J2 = 6.1 Hz), 3.55 (dd, 1H73,= 8.0 Hz, 122615 Hz), 3288117 (M, 2 I5.2.11 -1.98 ( 1.38 (s,
3F1), 1.33 (s, 3H). s —_— g —
10

To a solution of 7-Cyclopropyl-hept-5-ene-1, 2-diol (1.45g, 9.28 mmol) in THF (30 mL) was
added 60% sodium hydride (1.1 g, 27.84 mmol) at 0 °C. The mixture was slowly warmed to room
temperature and stired for 1h. Trislm (3.41g, 10.2 mmol) was added in one portion at 0 °C followed
stirring at room temperature for 1.5 h. The mixture was quenched with water and extracted with

15 Et,0. The organics were washed with brine, dried over MgSO,, filtered, and concentrated.
Purification by silica gel chromatography (7% EtOAc in hexanes gradientto 14 % EtOAc
hexanes) gave 2-(4-Cyclopropyl-but-2-enyl)-oxirane as a clear oil; "H NMR. (400 MHz, CDCly): 8
5.54.5 48 (m, 1H), 5.44-5.37 {m, 1H), 2.94-2.91 (m, 1K), 2.75 (dd, 1H, J;=4.9Hz, L, =41 Hz), 2.48
(dd, 1H, J;= 5.0 Hz, J,= 2.7 Hz), 2.19 (g, 2H, J=7.3 Hz), 1.98 (1, ZH, 1= 7.0 H2), 1.62-1.56 (m, 2H),

20 0.75-0.66 (m, 1H), 0.44-0.39 (m, 2H), 0.09-0.05(m, 2H).

Step H: Preparation of 6-Cyclopropylmethyl-bicyclo [3.1.0] hexan-2-ok

H
N
AL)/\nn]z?-ul’_:i

w -

MTBE

Ot

\\‘I

“,

H
To a solution of tetramethylpiperidine (0.624 ml, 3.7 mmol) in MTBE (5 mL) was added n-

25 butyllithinm 2.5M hexanes (1.5 ml, 3.7 mmol) at -78 °C. The solution was slowly warmed to approx
0°C and wag added via canmula to & solution of 2-(4-cyelopropyl-but-2-enyl)-oxirane (0.288 g, 1.893
mumol) in MTBE (2 mL) over 10 min at 0°C. The mixture was allowed to warm tort, stirred
overnight, waghed with 1N HCl (2X), and brine. The organics were dried over MgSOy, fittered, and

concentrated to give 6-cyclopropylmethyl-bicyclo [3.1.0] hexan-2-ol as clear oil; "H NMR (400
30 MHz, CDCly): 64.19 (d, 1H, T= 5.5 Hz), 2.15-2.06 (m, 1H), 1.75(dd, 10, i = 11.0Hz, J,=9.7 Hz},
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Step B: Preparation of [4-(2, 2-Dimethyl-[l, 3] dioxolan-4-yl)-but-1-ynyl]-trimethyl-silane. =1 BuLi + pV
v~ I DMPU pv ~/ S 151 To a solution of TMS-acetylene (72 mmol, 7.1 g) in 150 nil anhydrous THE
and DMPU (27 ml, 222mmo1) was slowly added 2.5 M (78 mmol, 31m1) BuLi in Hexane at -78 C and
then 4-(2-10a%2&M91962242dimethyl-[1,3] dioxolane was added to the mixtuF&TENAL3EHAEE at -78 C for

15 minutes and slowly warmed up. to foom te ature..T. ion mixtur hed with sat.
NHACL and 20 SHTAEAEN B EXHE b KRt orHaHE oy e Hmhad vt M5 Sind brine.
dried by MgS04.4ertt oncEbuGisdiSidal gel ehamatbdimhy (2 - 10 % EtOAc/Hexane) afforded 4-(2,
2-Dimethyl- [1,3]dioxolan-4-yl)-but-1-ynyl]-trimethyl-silane as a clear oil; IH NMR (400 MHz, CDC13): 6
4.19- 4.12 (m, 1H), 4.07 (dd, 1H, J, =8.0 Hz, 32 = 6.0 Hazi 3\55 dd, l-!_2|-1 31=8.0 Hz, J2 = 6.9 Hz),
2.39-2.26 (m, SHP i BEPRTASORPIRCTIBI PR P PR | '%%, 1) 1% (s, 311), 0.13 (s, 9H). 25
Step C: Preparation of 4-But-3-ynyl-2 2-dini€thyl-11, 3] dioxolane. MeOH To & solution of 4-(2,
2-Dimethyl-[1,3]dioxolan-4-yl)-buj4aa ethyl[3&tkEnaNM©D mmol, 10 0,9- A0 ml methanol, was
added K2C03 (49 mmol, 6.70s) was stifregat room *% tem e for 4 h. The reaction

h nasty
mixture was concentrated, dilud with NI-14C1 solution and -148¥WO 20067069242
PCT/US2005/046599 extiacied with SiAG Fhasombined organielayerwasgries wittiMgB0O4 and
et Sl RSy (e S A AR Y
2-dimethyl-[1,3 - . 13):'S 4.21-4. , , 4.05 (dd,
1H,IT;ei g.o[le,oMz; 639 ntaza,%.ﬁﬁl@dljﬂﬂ,l’hbﬂ%wﬁ,m@ Eae] mﬁih.ﬁﬁmaéﬂ%g.gj (t,5 1(H, J=
2.6 Hz), 1.84-1. 78 (muBickbbin kefierhiGR (00 phikdodkiBfhds sBbH ol B31(5CBA ), GtenpR: Rreparation of
4-(5-Cyclopropyl-pent-3-ynyl)-2, 2-dimethyll- 13dioxolaC e, 91._ 0 JHon,_
of4-But-3yhyl-2¥9% ﬁ?@%%ﬁ%ﬁ%&%‘lﬂﬁ@ iﬁh;r'ro]% ,aiéong?in%wgh%%%’u??@ga% anhydrous
'DMPU (26 mmal23 (@) Whs2added Hsdiaticr 8r2:5M-BUek e ééibiﬁilrﬁoﬁ% @eh) 878 C. It

was stirred at -78,&den minutesandslowyowann etyp.de-soo iy, Emperature. The reaction mixture
was quenched with sat. NH4CI and extracted by EtOAc. The combined organic layer was washed

with H20 and brine, dried by MgSO4 and concentrated. Silica gel chromatography (2 - 10 %
EtOAc/Hexane)HefSChietoprtipylop Gte8dyriytycorporhvmsbiyi L3 31 e etfiaholemtths 2483 oil; 'H NNIR

(400 MHZangCJﬁ é;ﬁ(ﬂ;ﬁgj‘f&ﬁi&ﬁé&ﬁoﬂy@gaﬁﬂﬁtﬂ#edaﬁ 8.0 Hz, J2=6.0 Hz), 3.57 (dd, 1H, J, =
7.9 Hz, 2= 7.1 Hz), 2.29-2.23 (m, 2H), 2.20-2.16 (m, 2+, 1,83-1.77
H /
¢ = OEt

W o
The title compound was prepared in a similar manner as described in Example 9.2, Step D.
MS m/z (ES7): 247.3 [M+HT, 269.1 [M+Na]"; "H NMR (400 MHz, CDClz): 6 4.38-4.29 (m, 2H),
2.93(dd, 1H, ], =174 Hz, J, = 6.8 Hz), 2.65 (d, 1H, T = 174 Hz), 2.40 (t, 1H, T = 6.9 Hz), 2.23 (dd,
20 18, J; = 14.0 Hz, J, = 6.7 Hz), 1.40-1.35 {m, 1H), 1.37 {t, 3H, J = 7.1 Hz), 1.03-0.96 (m, IH), 0.78-
0.64 (m, 2H), 0.39- 0.32 (m, 2H), -0.02- -0.12 (m, 2H).

Step K: Preparation of {+)-endo-1-cyclopropylmethyl-1a,3,5 5a-tetrahydro-1H-2,3-diaza-
cyclopropajajpentalene-4-carboxylic acid.

N-
N = OH
H §
25 H O

The title compoumd was prepared in a similar manner as described in Example 9.3.
MS m/z (ES*): 219.3 [M+HT"; "H NMR (400 MHz, CD,0D): 62.95 (dd, 11, J, = 185 Hz, I, = 6.9
Hz), 2.69 (4, 1H, J = 18.5 Hz), 240 (t, 1H, 1= 6.9 Hz), 2,17 (dd, 11, J, = 14.0 Hz, J, = 6.7 Hz), 1.47-
1.42 (m, 1H), 1.15-1.08 (m, 1H), 0.86-0.79 (m, 1H), 0.76-0.68 (m, 1H), 0.44- 0.36 (m, 2H), 0.02- -
30 0.11 (m, ZH).
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(m, 1H), 1.72-1.65 (in, 1H), 1.40 (s, 3H), 1.35 (s, 3H.), 0.91-0.86 (m, 1H), 0.46-0.41(m, 211), 0.21-
0.17 (m, 211). 20 Step E: Preparation of 4-(5-Cyclopropyl-pent-3-enyl)-2, 2-dimethyl-[l, 3]dioxolane.
Hz O Quinoline O Pd/BaSO4 Hexane To a solution of 4-(5-Cyclopropyl-pent-3-ynyl)-2, 2-dimethyl-[l,
3] dioxolane WO2MRAEH20.40 g) in hexane (5 mL) was added quinoline (G’?Q@'ﬁwﬁﬁp‘@iﬁ% mg),
followed by addition of 5% Pd on BaSO4 (O 384 mrq:gé Stirred at rog E C}a Ee upcagcrmgz
atmosphere for 4hrs. TIEEROUHER BPHERCHORTE (G R ERE HYoUgh

ite andt oncentrated.
Diluted with hewmtedvé&h@dscmmemﬂ&@tpﬂﬂmﬂammmw mm%mfesﬁﬁéal@@%hﬁfﬁﬁﬁﬁéraphy (2

- 7 % EtOAc/ H%ﬁﬁsea)p R S M QR ARYRER h@s@&y}}f&e&ém&tﬁyh@e@]ﬂm@Iﬁe&@&ﬁﬂewf@lI 'R NMR
(400 MHz, CDCI3); 6 5.52-5,45 (m, 11 %} 5%4‘§m H),4.11- 4 Wﬂé % ddy1H, Ji= 8.0
Hz, Jz= 6.0 Hz) SBPi g & %“ﬁ?% ‘ﬁ% c})%‘1 74-1.66 (M, 1H),
1.58-1.49 (¥n, 1k)saBelerkbipa @B@m&@sﬂqsamiﬁlwlmreees%c@m}h% 80939 (m, 2H), 0.08-0.04 (m,
2H). Step F: Preparatimleﬁg&Qyﬁl@@r&&xb@@nhm&gaveﬂameta&%mmem&aﬂes of
PCT/US2005/046 99 80‘V HOAC 8\5) Stlrr% g%s Qﬁp@( Qﬁs 3-8 a&@réﬁ%ﬂmethyl [1,

3] dioxolane (0. 30" ﬁfﬁnlf mmo K08 AC vernlg t at room ‘temperature. Concentrated
and purified by §ﬁ¢§a @@nzeéﬂvmrrﬁwg ﬂa%vwowa@éewm@)‘ﬂéﬁ.ﬁqﬂféﬂ%%ﬁ@%H%F Collection
7- Cyclopropyl h@ﬂfﬁ@ﬁﬁ@&m&ﬂl@' anaeleaneitrtl NMR (40884Hz4 CD LBV B H2:54 Thém, 1H),
5.41-5.35 3.77-3 1H | I 7.7 Hz),
2.19-2.10 (n, 2 VB of ZEign%‘laPei} Tﬂ%?ogq%es%fgﬂn%%rﬁézﬁl@f& i g}% Hep%sff]lf%%ﬁ% 8%%53 (in, 211),
0.08-0.04(m, 2HFr the MQS@ﬁPate@tf@FﬁﬁWStébe@%‘ﬁﬁﬁﬁﬁf&% Bis- Wﬂﬁﬁ%’ﬁ?ﬂ"ﬁ‘rﬁ% 2PN a nc.
OH Trisha HO 149 Al Tlds adsipeesaltiittinvohs/dEppaloprapy kingBirs-a€Q #208161 (1.459g, 9.28 mmol) in
THE (30 ml-) was added 60% sodium hydride (1.1 g, 27.84 mmol) at 0 C. The mixture was slowly
~warmed to room temperature and stirred for Ih. Trislm (3.41 g, 10.2 mmol) was added in one portion
at 0 C followed stirring at room temperature for 1.5 It The mixture was quenched with water and
extracted with 15 Et20. The organics were washed with brine, dried over MgSO4, filtered, and
concentrated.
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Purification by silica gel chromatography (7% EtOAc in hexanes gradient to 14 % EtOAc in hexanes)
gave 2-(4-Cyclopropyl-but-2-enyl)-oxirane as a clear oil; 'H NAIR (400 MHz, CDCI3): S 5.54-5.48 (in,
1H), 5.44-5.37 (m, 1H), 2.94-2.91 (m, 11-1), 2.75 (dd, 1H, J'=4.9 Hz, J2 = 4.1 Hz), 2.48 (dd, 1H, J1=
5.0 Hz, Jz= 2.7 Hz), 2.19 (q, 2H, J=7.3 Hz), 1.98 (t, 2H, J = 7.0 Hz), 1.62-1.56 (in, 2H), 20 0.75-0.66

(in, 111), 0.4&&n29 (M, 211), 0.09-0.05(m, 211). Step H: Preparation of 6-Cycoopropyimethyl-bicyclo

[3.1.0] hexa -.2-0I. %g%%gé%%%z% T&gl[&@m&gim@&ghylpiperidine (0.624 ml, 3.7 mmol) in

MTBE (5 mL) was a ithium 2.5M hexanes (1.5 hil, 3.7 mmol) at -78 C. The solution was
slowly warmed to approx OC and was added via cannula to a solution of
2-(4-cyclopropyl-but-2-enyl)-oxirane (0.28 d321.8 mmol) in MTBE (2 mL) over 10 min at OC. The
mixture was allowed to warm to rt, stirred "6veRijgh&-s@shed with IN HCI (2X), and brine. The organics
were dried over MgSO4, filtered, and concemt N‘e“'*é-cyclopropylmethyl-bicyclo [3.1.0]
hexan-2-ol as clear oil; 'H NMR (400 30 MHz CPCla):*S 4.19 (d, 1H, J = 5.5 Hz), 2.15-2.06 (m, 1H),
1.75(dd, 1H, J, =11.0 Hz, Jz = 9.7 Hz), - 150 "W 2006/069242 PCT/US2005/046599 1.69-1.52(m,
4H), 1.42 (dd, 1H, J, = 8.1 Hz, J, = 6.2 Hz), 0.98-638Y (m, 2H), 0.75-0.68 (m, 1H), 0.46-0.41 (m, 2H),

0.03 (dd, 2H, J, 7 phlitaddifediid Sdadpetendind RANaE eRdfbriyaiepsepyImethyl-bieyclo [3.1.0]
hexan-2-one. H QH H TPAP, NMO 4A MS To a solution of 6-cyclopropylmethyl-bicyclo [3.1.0]
hexan-2-ol (220 Wéﬁ mmol) in 10 mL DCM was added sequentially 4A Molecular sieves (200

mg), NMO (N-Methyl morpﬁ@m-%i@g),,@%ig@g&gé)ﬂm@b, TPAP label (25.448 mg, 0.0725

mmol). The mixture was stirred overnight at room temperature and plugged through silica gel (3: 1

DCM: Et20) to give 6 10 eioEBpimrathyebrstindepentsntiz fansbs gowmcansiginesf B (400
MHz, CDC1,): 5 2.32xs22 ok 24 dlk eyl S0(dalikbil, L, 5 dhidyt} €12, aldyiadhide HZ), slkPicatbBlatimie3d]),

L L 1 B8 0 b IR BRI S gigees 25 S
cyclopropalajpental@iésuliearbdxyidiatieice thyd distithioursy. Nl Gt iurpri GrinT Ko gekstenifound was
prepared in a similaipRRNNGLAs, BaEEHRACO, b AREHS:de? cartRT,-aMek T grbEami&d e HI ', 269.1
(M+Nal+: H NMR O ME 2 Giatkyl. & ity it o ialkylcarboxamide, Cre
dialkylthiocarboxamide, halogen, C,.s haloalkoxy, Ci.s haloalkyl, C;.4 haloalkylsulfinyl, Ci
15 haloalkylsulfonyl, C;. haloalkylthio, heterocyclic, hydroxyl, nitro, sulfonamide and thiol;
R» and R, are each sel@cted independentiy from the group consisﬁng of H, Cy acyl,
Ci acyloxy, Cys alkenyl, Ci alkoxy, Cis alkyl, Ci alkylamino, Cis alkylcarboxamide, C,.
s alkylthiocarboxamide, Cy.¢ alkynyl, C, 4 alkylsulfonamide, C\. alkylsulfinyl, Cy
alkylsulfonyl, C, alkylthio, C;4 alkylthioureyl, C¢ alkylurey!, amino, C;.¢-alkylamide,
20 amino-C;.s-alkylsulfonyl, C\.c-alkylthioamidd, arylsulfinyl, arvisulfonyl, aryithio,
carbamimidoyl, carbo-C,s-glkoxy, carboxamide, carboxy, cvanc, Csy cycloalkyl, Cis
cycloalkyloxy, Cyr dialkylamine, Cy dialkylcarboxamide, C, dialkylthiocarboxamide, C;.
e-dielkylamido, C,4-dialkylthioamido, halogen, C,.4 haloalkoxy, Ci.¢ halosalkyl, Cis
- haloalkylsuifinyl, Ci haloalkylsulfonyl, C,.¢ haloalkylithio, heterocyclic, heterocyclic-oxy,
25 heterocyclicsulfonyl, heterocyclic-carbonyl, heteroaryl, heteroaryicarbonyl, hydroxyl, nitro,
Cs4r oxo-cycioalkyl, phenoxy, phenyl, sulfonamide, sulfonic acid and thiol; wherein said C
alkyl is optionally substituted with substituens selected from the group consisting of Ci4
acyl, Cis acyloxy, C,¢ alkoxy, Cl.ﬁialkyiamino, Cis alkylsulfinyl, Ci alkylsulfonyl, C
alkylthio, amino, carbo-C.s-alkoxy, carboxamide, carboxy, cyano, Cs.» cycloalkyl, Cs.r
30 cycloalkyloxy, Cax dialkylamino, C; haloalkoxy, C,¢ haloalkylsulfinyl, Cis
haloalkylisuifonyl, Ci.s haloalkyithic, hydroxyl, nitro, phenoxy and phenyl; or
R; and R together with the carbon to which they are both bonded form 2 Cas
vycloalkyl;
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2.93(dd, 1H, J, = 17.4 Hz, J2 = 6.8 Hz), 2.65 (d, 1H, J = 17.4 Hz), 2.40 (t, 1H, J = 6.9 Hz), 2.23 (dd, 20
111; J, = 14.0 Hz, J2 = 6.7 Hz), 1.40-1.35 (in, 1H), 1.37 (t, 3H, J = 7.1 Hz), 1.03-0.96 (m, 1H), 0.78-
0.64 (in, 2H), 0.39- 0.32 (m, 2H), -0.02- -0.12 (m, 2M. Step K: Preparation
of()-endo-I-cyeibpieRintthyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza- cyciopropAlHfeftai4q&21-carboxylic
acid. H N-NH OH H\\H O 25 The title co und was prepared in.a similar manner.asdescribed in
Example 9.3. MS miz (ES)): 51@%%1\?]‘49%% Eﬁﬁ%ﬁ%ﬁ%‘i’&% T\ﬁﬁ’z%%%%%pé Qélsé%rt%%g% 52248 5 Hz,
J2 = 6.9 Hz), 2.69 (d Clikc3lex. &5 Hizns?. 40s @lkery; O:=alid, I9z) alkviamge, Cualigylcarpaxeryifls. §p = 6.7
00330 0.1 (m, 2L LS A0y 2000202 BT ISo008/08800. Thronahiodt s agication.
.02- - A1 (m, - ro t thi ication,
various publications, pa)lal?é%ﬁ ERIN b’ﬁgﬂﬁ@%%éfélrw %B%ﬂf%ﬁ%ﬁ%%?&?{é’&“ﬁ%&%%%%éﬁj‘rlgg’%’f these
publicatiorfs, patents ardqsebifshaebpatertp plicatriniyeferctisbulamnmS aoilcatbrratereby
incorporated by referencarinihsir@mniialyidala-dbe-nresembaisslostchaMagificatiohalayichgixénsion of
the disclosed inventio t are within the purview. of il |san.are d within the
above disclosure and 'ét%?g??n@%{é%fj %I%\"/‘V. %?%gﬂ%ﬁ g@%?%éf %&%ﬁ@ggﬁ 3%%%@ Ea%%fvailable to
those in the art, for pufpdsesiof utilization for both the endogenous and non-endogenous human
GPCRs, it is most preferred that theo B etakditiizethlbeopEidisl-This vector was deposited with the
American1 ype Culture Collection (ATCC) on October 13, 1998 (10801 university Blvd., Manassas,
VA 20110-2209 USA) under the 10 provisions of the Budapest Treaty for the International Recognition
of the Deposit &F Micrdofgareshe Wfﬁé@%?ﬂ?&gé’d‘f}’ﬁgﬂfént Procedure. The DNA was tested by the
ATCC and determined to be ¥iahier, FheaREE hbiadpsidgmds te bl awingaeptsithtintberad. pCMV:
ATCC #203351. -152 glaims:. 1A campound selected fram compannads, of FamuadixB2®l Rs x ¢

N-H Z R5 Rs and harmaceutlcaﬁ acceptable salts, hydrates, and solvates thereo
P 5 alkylﬂliooarbc)))(/amide, 5.6 AlKyIIy, 8}_5 3 kylsulfonangge, 81_6 aEkﬁsulhenﬁ, thl,s

15 alkylsulfonyl, Cy.6 alkylthio, C;.¢ alkylthioureyl, C, alkylureyl, ammno, C¢-alkylamido,
amino-C, g-alkylsulfonyl, Cy.e-alkylthioamido, arylsulfinyl, arylsulfonyl, arylthie,

carbamimidoyl, carbo-C,_s-alkoxy, carboxamide, carboxy, cyano, Cs; cycloalkyl, Csy
eycloalkyloxy, Cus dialkylamino, Ci.s dialkylcarboxamide, C,¢ dialkylthiocarboxamide, C.
¢-dialkylamido, C;_s-dialkylthioamido, halogen, C.s haloalkoxy, C.¢ haloalkyl, Cis

20 haloalkylsulfinyl, C;.s haloallkylsulfonyl, Cy.; baloalkylthio, heterocyelic, heterocyclic-oxy,
heteroeyclicsulfonyl, heterocyclic-carbonyl, heteroaryl, heteroaryicarbonyl, hydroxyl, nitro,
C..7 ox0-cycloalicyl, phenoxy, phenyl, sulfonamide, sulfonic acid and thiol; wherein said Cy.s
alkyl is optionally substituted with substituents selected from the group consisting 0f Cy¢
acyl, Cy¢ acyloxy, Cy.s alkoxy, Cy.¢ alkylamino, C,.s alkylsulfinyl, C, alkylsulfonyl, Cie

25 alkylthio, amino, carbo-C, ¢-alkoxy, carhoxamide, carboxy, cyano, Cas cycloalkyl, Cin
oycloatiyloxy, Cy.¢ dialkylamino, Cy haloalkoxy, Cy.¢ haloalkylsulfingl, Cis
haloalkylsutfonyl, C,.¢ haloaliylthio, hydroxyl, nitro, phenoxy and phenyl.

3 The compound according to claim 1 or 2, provided that R, and R, are cis to each other.
30
4, The compound according to any one of claims 1 to 3, wherein X is N; Z is CRy; and R is
carbo-Cyg-aikoxy or carboxy.
3. The compound according to any one of claims 1 to 3, wherein X is N; Zis CRy; and Ry is
35 carboxy.
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wherein: X is N and Z is CR,, or X is CR, and Z is N; R1 and R4 are each selected independently from
the group consisting of H, CE.6 acyl, Ci.4 acyloxy, C2.4 alkenyl, C3.6 alkoxy, C3.6 alkyl, C1.6
alkylamino, C1.4 alkylcarboxamide, C:. 10 6 alkylthiocarboxamide, C2.6 alkynyl, 03.4
alkylsulfonar@e003& dkylIsulfinyl, C1.6 alkylsulfonyl, CI-6 alkylthio, C1.F&kHRBEGTIT3.4
alkylureyl, amino, C1.4-alkylamido, amino-C .4-alkylsulfonyl, C 4-alkylthioamjdo,.cerbo-C3.6-alkoxy,
carboxamide, cirboxy eSS R F ETRB KR %6’2%0 ?é?l?&é?n%@%% gﬁlﬁ%ésrgggﬁgnn%é%,BCBA
dialkylthiocarboxamidehaicgen, C3.4 haloalkoxy, C1.4 haloalkyl, C3.6 haloallcylsulfinyl, C}.6 15
haloalkylsulfonyl, C1.6 haloalkylthio, heterocyclic, hydroxyl, nitro, sulfonamide and thiol; R2 and R3
are each selected independently from the group consisting of 1.6 acylCE.4 ,C2.4
alkenyl, CI-6 aIIZoxy, } ﬁﬂ%’ﬂ?’%i%cgféﬂ%%?ﬁlﬁ E?f%ig ﬁ?&g?k%‘é% gf %F%%T@il%t%?ggfgoxamide,
C2.6 alkyriyl, C1.6 alkylisutfoneahide; @8 4ialkylsulfinyl, C1.4 alkylsulfonyl, C1.4 alkylthio, C3.4
alkylthioureyl, C14 alkylureyl, amino, C3.6-alkyiamidc, 20 amino-C3.4-alkylsulfonyl,
Ci.4-alkylthioamido, arylsulfinyl, arylsulfonyl, arylthiq, .car imidayl. .6- 9?965&%% amide,
carboxy, cyan, C3.7 C%Focé) %“E%""éi‘;’é’l%éﬁ“ 00Q§,06 6 ggﬁayfaminég?%g?glﬁia%fé:%arboiamide, Cl.4
dialkylthiocarboxamidés X;. 6-dialkylamido, Cl.6-dialkylt ioamido, halogen, C3.4 haloalkoxy, C3.6
haloalkyl, C3.4 haloalkylsulfinyl, C1.6 haloalkylsulfonyl, C1.4 haloalkyithic, heterocyclic,
heterocyclic-oxy, 25 heterocyclicsulfonyl r ! , [ |~hetgr baoayl,

hyd roxyl,cf nbﬁro, %04.7 ?@&%‘i%%‘éﬁéﬁ“%%@%%ﬁ%ﬁ%%ﬁ%%%r%yéﬁ %%é%gl}%o%] E:%c% %"ﬂrﬁ%ﬁ%rollg;%v%erein
said C1.6 alkyl is optiépiiyibstituted with substituents selected from the group consisting of Ct.s
aryl, Cti:4 acyloxy, CE.4 alkoxy, C;.b.allcylamino, C1.6 alkylsulfinyl, C14 alkylsulfonyl, C1.6 alkylthio,
amino, carbo-C 4 alkoxy, cabaNaMIAR RPN EXRB.RT-eyclomen 163 SQayeaalkyioxy, C2.4
“dialkylamino, C3.6 haloa?koxy, C3.4 haloalkylsulfinyl, 03.4 haloalkylsulfonyl, C4.4 haloalkyithio,
hydroxyl, nitro, phenoxy and phenyl; or R2 and R3 together with the carbon to which they are both
bonded farsn a CB.6 cYsiaatkydpikE3-WEnLB06/060242RPE TN 2085046599 R5 and R6 are each
selected independently from the group consisting of H. CI-6 acyl, C-6 acyloxy, C2.6 alkenyl, C1.6

alkoxy, C.6 alkyl, CI-6 alkylamino, CI-6 alkylcarboxaniide, CI- § allcylthiogarhpxamide, C2.6 alkynyl,
Cl-6 alkylsulfonéﬁ’]ide,%‘?—%”&W@ﬂfﬁﬁﬂ}“@%{%ﬂl%‘/ﬁggﬁkgﬁﬁsaiﬂa‘i‘%{ hio, é%%n%ﬁ%ﬁureyl, Cl1.6
alkylureyl, amino, carbo-C,,6-alkoxy, 5 carboxamide, carboxy, cyano, C3.7 cycloalkyl, C2.6
dialkylamino, y.§dialkyicarhaxaniids.o@hdiaiihiesarhoxani dendiaioganCl.6 haloallcoxy, CI-6
hacoalkyl, C.6 haloalkylsulfinyl, CI-6 haloalkylsulfonyl, C-6 haloalkylthio, heterocyclic, hydroxyl, nitro,
sulfonamidie and

14. The compound according to any one of claims 1 to 9, wherein R, and R, are both H.

15. The compound according to any one of claims 1 to 14, wherein Rs is H or halogen.
25 16. The compound according to any one of ¢laims 1 to 14, wherein Rs is H.

17. The compound according to any one of claims 1 to 16, wherein Rs is H or halogen.

18. The compound according to any one of ciaims 1 to 16, wherein Rs is H.
30 '

15. The compound according to any one of claims 1 o 14, wherein Rs and Rq are both H.

20. The compound according to any one of claims 1 o 9, wherein Ry, Ry, Rs and R; are each H.
35 21. The compound according to any one of claims 1 to 20, wherein R, and R, are each seiected

independently from the group consisting of H, C,.¢ alkyl and halogen; wherein said C.¢ alkyl
is optionally substituted with substituents selected from the group consisting of Cy. acyloxy,
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thiol; and R7 is carbo-Cl.6-alkoxy, carboxy or tetrazol-5-yl. 10 2. The compound according to claim 1,
wherein: R2 and R3 are each selected independently from the group consisting of H, CI-6 acyl, CI.6
acyloxy, C2.6 alkenyl, CI-6 alkoxy, C I-6 alkyl, CI.6 alkylamino, CI-6 alkylcarboxamide, C. 6
alkylthiocarb®xa#igd@s2242 6 alkynyl, C.6 alkylsulfonamide, CI-6 alkylsulfinf CE&®5/¢dk§A%ulfonyl, CI-6

alkylthio, CI-6 alkylt ioureyl, CIS alkylureyl, aming, Cl-6-alkylamido, .aming-Cl,.6-alkylsulfonyl,
C1.6-alkylthioamido, drytelify 4 f?ﬁﬁ?&‘ﬁ?ﬂ?a?m}f)‘fi%é‘éﬂ’bérﬁ?}ﬁ%gﬁngg%B-E&%'g%%/k%?’néﬁ
carboxamide, carboxysycialisloQ3C s athyhtkipl, C..7hatyatloaik Hoxypla@Rysdfatiéyamino, C.6
dialkylcarboxamide, %é@ﬁ?{ﬂm@%[WO%@g@Mamigﬁ,pgan_)ﬁ:dialkylthioamido, halogen,
CI-6 haloalkoxy, CI-6 haloalkyl, CI-6 20 haloalkylsulfmyl, Cl.b haloalkylsulfonyl, CI-6 haloalkylthio,
heterocyclic, heterocyclic-oxy, heterocyclicsulfonyl, heterocyclic-carbonyl, heteroaryl,
heteroarylarbotyl, hytirosytpnitrdac@edde ey lvalifsiane hendd, pheri R iifd namicdodméRic acid and
thiol; wherein said C1.§ ratkyl d&-aRfionaily subsiituiedoyitisuiospients:saipeletkimmipgroup
consisting of CJ-6 acyl, CI$ acylaxy, C1.6 alkox -6 allcylaming, Cl-6.alkylsulfinyl,-CI-6
alkylsulfonyl, C1.6 25 51%9‘1‘%%%?X‘a?%’%%‘?“@é’%%?&flg&-ﬁk‘&%‘“ﬁf&%@m@fé{%‘? é%ﬁ? Xy, ciy/hlcr%, C3.7
cycloalkyl, C3_, cycloaliaufgyic.cafidialfiamdifos CRéiEal saRely CIel s c s dirteis
haloalkylsulfonyl, Cl_6halerlndihia:, hydkarylsnitiol, phemoaandibheyls Badddielgaonpamsiaccording
to claim 11%r 2, provide e%gt R% "‘}%ﬁ 4 are cis to each other. 30 4. The compound according to any
one of claims 1 to 3, wherein X 18 :"Zis CR7; and R7 is carbo-Cl.6-alkoxy or carboxy. 5. The
compound according to any one of claims 1 to 3, wherein X is N; Z is CR7; and R7 is 35 carboxy.
-154 WO 2006/069242rRGHASRORM4659AnHorkhe dampdnd adeotdiRgitdl ang:eaindfeftims 1 to 3,

wherein Xis N; Zis CRZ; and R is tetrazol:s-yl, 4. 0e 6o ACCQrHNG, 1Q;ary Qg of claims 1
'to 3, wherein Xis CR?;ISRI%%ls;"GcﬁgngC(%-ﬁé%I%i yolﬁ) %E&ox&%ﬂ%is%. 8. The ciogpé?nld %ccording
etd

to any one of claims 1 $8gnalnerstses R %téé%%#ﬁﬁl&}f HAR CTFE 4R Bound
according1t® any one qfatitgithis AytoolylywhereinXdsH&RY oR7 is tetrazol-5-yl; and Z is N. 10. The

compound according to any @ne afCIAims.1 JendnWhRKEI b Bhis:har hale@eRnded form 2

cyclopropyl, cyclopentyl or cyclohexyl group.

24, The compound according to any one of claims 1 to 20, wherein Ry is H or C,¢ alkyl; and Rs
20 is H, Cy. alkenyl, C, alkyl, halogen or phenyl; wherein said Cy¢ alkyl is optionally
substituted with substituents selected from the group consisting of Cy.s alkoxy, hydroxyl,
phenoxy and phenyl.

25. The compound according to any one of claims 1 to 20, wherein R, is H or CHs, and Rz 18 H,

25 CH, or benzyl.

26. The compound according to any one of claims 1 to 20, wherein Ro 1s H or CH,; and Rais H,
methyl, ethyl, n-propyl, isopropyl, isobutyl, n-butyi, n-pentyl, vinyl, hydroxymethyl,
methoxymethyl, benzyl, pheny! or phenoxymethyl.

30
27. The compound according to any one of claims 1 to 20, wherein Ry is I or CHy; and Ry is H,
methyl, ethyl, n-propyl, isopropyl, isobutyl, #-butyl, n-pentyl, vinyl, hydroxymethyl,
methoxymethyl, benzyl, phenyl, phenoxymethyl, methylsulfanylmethyl, ethoxymethyl,
cyclopropyl, 1-but-2-enyl, or allyl; or
35 R; and R, together with the carbon to which they are both bonded forma

eyclopropyl, cyclopentyl or cyclohexyl group.
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15 11. The compound according to any one of claims | to 9, wherein Rl is H. 12. The compound
according to any one of claims 1 to 11, wherein P-0 is H or halogen. 13. The compound according to
any one of claims 1 to 11, wherein R4 is H. 20 14. The compound according to any one of claims | to
9, wherein Rl and R, are both H. 15. The compound according to any one of claims 1 to 14, wherein
R5 is H or hakdgen. e déapbhadeoropingd ascate mi:iomny onewieaiaims 1 to 14, wherein Rs is H.
17. The compound accordi&qstgl any Bﬁ? g{lgrjg};l > ;goca]rgagyg%%rﬁﬁg égﬁfgz&r[éjalloogen. 18. The

compound according to any one’ of claims 1to 16, wherein géompound according to
any one of claims 1 to 14, whetdin REsindRRs @edein-HOZ8 oTiseagslvpeundiadeording to any one of
claims 1 to 9, wherein RI, R4, Braaski Roa6eLa¢h H. 35 21. The compound according to any one of
claims 15to 20, wherein R, ﬁnd gs Oﬁéeaccp selected independently from the group consisting of H,
C1.6 alkyl and halogen; wheréin' Sard €176 alkyl is optionally substituted with substituents selected
from the group consisting G 6IF6 meidxgthyl15Brwe. 20081606 924 POTHISR 0085/040688. C1.6 alkoxy,
C-6 alkylamino, C.6,a| W@g] < q@&:g‘ } i 3.7 cycloalkyloxy, C2-6
dialkylamino, CI-6 hﬁ(% ox%/, f-%ﬁ%%&?{kéﬁgélﬁnyl, ﬁ?%}é%%ﬁ%gﬁg C.6 haloalkylthio,
hydroxyl, phenoxy and phenyl. 5 22. The compound according to any one of claims 1 to 20, wherein R,
is H or C1.6 alkyl; and R3 is H, C1.6 alkyl or halogen; wherein said CI-6 alkyl is optionally substituted

ith substituept t t isting of loxy, C1.6 alkoxy, C1.6 alkylamino,
ga.asggfy:sﬁf;%ﬁsy | ,ngf}%%?ﬁ; &%&&%‘g'?o%‘]?ﬁsflﬁé'%Qc?afx%}x%:gﬁ;’w%’é)/?m aoxy alkylamino

sulfonyl, CF6 alKylthio, amino, C3.7 cycloalkyloxy, C2.6 dialkylamino,
C1.6 haloalkoxy, CI-6 haloaikyBuffi{iRcang RalbeaBastifdrytEeoraetiatobikyithio, hydroxyl, 10
phenoxy and phenyl. 23. Tlag rRoMpadg aecatdifg to any one of claims 1 to 20, wherein R2 is H or
Cl.6 alkyl; and R3 is H, C%G ke%_Cl 6 alkyl, C_7 cycloalkyl, halogen or phenyl; wherein said
“CI-6 alkyl is optionally substitu ad'wi ’su%stituents selected from the group consisting of C1.6 allcoxy,
C. 15 6 alkylthio, hydroxy! Releiorstaicpienyiray R Bapmb RIswigeth erbwith tisrsgsydrylto which they

are bothsbonded fo_r@%%@égéwg%hjmtg&%@ﬁ#%gyé%&%ﬁiﬂhe compound according to
, whefein yl; an

any one of claims 1 to R215 H or C1.6 alk 3 20'is H,"C2.6 alkenyl, C,.6 alkyl,
halogen or phenyl; wherein said C1.6 alkyl is optionally substituted with substituents selected from the
group consisting of CI-6 alkoxy, hydroxyl, phenoxy and phenyl. 25. The compound according to any

one of claimssg to 2GWhergin B2 5 -k G HS ARSRAUI 10 3, wherein:
' X is N, Z is CRy, and R is carboxyl; or
20 X is CRs, Ry is carboxyl or tefrazol-5-yl, and Z is N;
Ry, Ri, Rs and Rg are each H;
Ry is H or CH;; and
R; 15 H, CH; or benzyl.

25
3L The compound according to any one of claims 1 o 3, selected from any of the following
compounds having the structures:
- N
0O N=".
- NH 9
“y” OH MN <Q:§(‘LOH
Y NN \Y
N~ NH : : N ~NH : N~ MNH :
=N
O N=""
. NH S
WOH WN -Q..\\{JLOH
Y \ \N
30
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25 CH3 or benzyl. 26. The compound according to any one of claims 1 to 20, wherein R2 is H or CHS;
and R3 is H, methyl, ethyl, n-propyl, isopropyl, isobutyl, n-butyl, n-pentyl, vinyl, hydroxymethyl,
methoxymethyl, benzyl, phenyl or phenoxymethyl. 30 27. The compound according to any one of
claims 1 to 20, wherein R2 is H or CH3; and R3 is H, methyl, ethyl, n-propyl, isopropyl, isobutyl,

the carbon to which they are both be m a @yclopropyl, Clop ycl8hexyl group -156 28.
The compound according to any one of glaiNts 1 to 3, wherein: X is N, Z¥s Gy, wherein R, is carboxyl,
-COZ2Et or tetrazol-5-yl; or Xis CR,, WhereinNR, is carboxyl, -CO2Et or teH'azoI\éI, and Zis N; RI, R4,
R5 and R6 are each H; 5 R2 is H or CH3;Na?1dN is H, methyl, ethyl, n-propy},A egmopyl, isobutyl,
n-butyl, n-pentyl, vinyl, hydroxy \ ethoxymethyl, beny 04- |, or phengxymethyl. 10 29. The
compound according to any oné 0 3, wherein: X is N & “RY, and R, is carboxyl, -CO2Et
or tetrazol-5-yl; RI, R4, R5 and R6 age®Hch H; R2 is H or CH3; and \pi #H, methyl., ethyl, n-propyl,
isopropyl, isobutyl, n-butyl, n-pentyl, vinyl, 15 hydroxymethyl, methoxymethyl, benzyl, phenyl or
phenoxymethyl. 30. The comppund accqrding '_p any one of claims 1 to 3. wherefn: Xyjs N, Z is CR,,
and R, is carboxyl; or 20 X is CR _ C :lala by RaR5 and R6 are
each H; R, is H or CH3; and R3 is H, THg oribenzyl. 25 31. The compourd adcording to any one of

claims 1 to 3, selected from any of the folré)vﬁ% compounds having the striictifes: ON O NH |

O NﬁN\
- NH
¢ ~OH ~¢ N
D NS
n~NH
0

N’NH .
O

b

H

-0

10
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~"OH~_1IN\OH N,NH NeNH N-NH O W ;N'0O NH XQZ~OH (r)N " OH N,NH No NH N-NH 30 157
OO0 LOHLOH N_NHN-NH NN NNHNNHN"'N N-NHN-NH O NN, NH OHN N-NHN-NH ONN

NH ...,, OH N'N-NH N-NH (/O O 0 OH OH N-NH 5 N-NH N ()N NH N (r)N, NH N'N. NH N-NH
OH N-NH N-NH O 0 -NH N-NH N O N'N OH (r)N NH

0
~¢ 07 ~ 07
% -NH ; NN ;
N:N:NH o N:N:NH
e’ N e \—Q‘“\"T/LN
N-NH ; S-NH ;
o) o
>—<Q¥L0H \ <~ 07 >
NeNH .
o
\ ~” “OH
%, - NH
o)
7 07
N ~NH
—0 N:N:NH HO 'O s
= N \_"<j::?hﬁ/ﬂ\0
N -NH ; N -NH ,

O =N
HO HO Nk
¢ “OH \“—WN
d
= NH . and Ny~ NH ;
and the pharmaceutically acceptable salts, solvates and hydrates thereof.

32 The compound according to any one of claims 1 to 3, selected from any of the following

compounds having the structures:

— B, \ o O
\_<<I:2%§rj\OH \_4<I:2h§r£\0H
~MNH ™
N : N’NH :

=N
O N="%
NH
-~ f
D—W\OH D_Q‘"E{LN
W N
N’NH : NpNH :
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N-NH N-NH N IN,NH O N'\-~0/,~~ 10 N..NH N..NH 158 O N NH N-NHN N NH O N N,NH N'~N'
N-NH (’NHO O OHO N-NHNNHON %N ~NH OH rN N.-NHN,NH 0-O0N.-NHNrNH N-OIN
'NH HO o N\ OA N NH NeNH HO O HO N;N NH (r) OH N N-NH , and N.NH and the
pharmaceutically acceptable salts, solvates and hydrates thereof. 32. The compound according to any
one of claims 1 to 3, selected from any of the following compounds having the structures: -SO O 0
OH () OH N.NH~NHO N, N,NH OHN

o | N:N:NH
S ~NH 9 N\ ~NH ;
0
N ~” ~OH
N~ NH ;
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N-. HNeNH 159 O NfFNH OHNN-NHNNHO O OH/OH NNHNNH 159a NN NNHN'NHNN
Na" N-NH ON'N'NHa\OH N v N'NH NNH 9 ~ O NIN% NH OH (r) N N 'NH N,NH O N%N. NH OH
N,.NH N NH >and 0 OH and and the pharmaceutically acceptable salts, solvates and hydrates
thereof. 33. The compound according to any;eNe of claims 1 to 3, selected fragebpy of the following
FITRCEeUticatyn, plabl&Balts, hydrates, ang-sqlvateq.thelsof:
3b,4,4a,5-Tetrahydro-2H-cy 04 syclopenta[ 1,2-clpyrs Hsexylic Nacid;
1a,3,5,5a-Tetrahydro-IH-2,3-diaza-cySloprgpala]pentalene-4-CarboxylicNacie ppnd
4-(2H-Tetrazol-5-yl)-1 a,3 ,5,5 a-tetrah))ﬁlro-l H-2,3-diaza—cyc|oropa[a]pé\fntalene. 34. The compound
according to claim 33, wherein the stereochemistry for the two carbons assﬂaned as 3b and 4a, or la

and 5a are both It. « AH
o OH o N
N 2
N~ NH : N~ NH ’
=N
Q W=
. NH

~” “OH WN

N N\

- NH : iy~ NH ;

=N
N="%
E== == . NH
Lo OH e N
N N
~NH ~NH
N : N : and
O
S OH
N
w—NH :
and the pharmaceutically acceptabie salts, solvates and hydrates thereof.
33, The compound according to any one of claims 1 to 3, selected from any of the following

compounds and the pharmaceutically acceptable salts, hydrates, and solvates thereof:
3b,4,4a,5-Tetrahydro-2H-cyclopropa[ 3,4 Jeyclopenta[ 1, 2-c]pyrazole-3-carboxylic
acid;
1a,3,5,5a-Tetrahydro-1H-2,3-diaza-cyclopropalalpentalene-4-carboxylic acid; and
4-(2H-Tetrazol-5-yl}-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropala]pentalene.

34, The compound according to claim 33, wherein the sterecchemistry for the two carbons
assigned as 3b and 4a, or 12 and 5a are both R.

3s, The compound according to any one of claims | to 3, selected from any of the following
compounds and the pharmaceutically acceptable salts, hydrates, and solvates thereof:

1-Benzyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropa[a}pentalene~4-carboxylic
acid;
1,1-Dimethyl-12,3,5,5a-tetralydro-1 H-2,3-diaza-cyclopropafajpentaiene4-

carpoxylic acid;
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35. The compound according to any one of claims | to 3, selected from any of the following
compounds and the pharmaceutically acceptable salts, hydrates, and solvates thereof: 1-Benzyl-|
a,3,5,5 a-tetrahydro-1 H-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid; 1,1-Dimethyl-|
a,3,5,5a-tetrahydro-1 H-2,3;digza- o)getox ntalgne-4- car lic acid;, 16
1,1-Dimethyl-4-(2H-tetrazol%—%ﬁ%sgﬁg%ﬁé%d?ﬂﬁﬂ%’%-Séicfgg%yg%%oggg;s[ﬁ%aﬁtalene; and
1-Benzyl-4-(2H-tetraZ519BIgPAIEIBCE B8, 8tk ahydro-1H-2,3-diaza- cyclopropala]pentalene. 36. The
compound according to anyl re-f-tHamedatei3-gelected fam-apy-ofi the foiawing compounds and
the pharmaceutically aczg%g_gta}’gﬁ e%%l{s ehydrates, and solvates thereof: 1-Methyl-1
a,3,5,5a—tetrahydro-ﬁ-¥- ) iz -cyc%“p'ropa[a)pentalene-4-carboxylic acid; 1-Isobutyl-1 a,3,5,5
a-tetrahydro-1 H-2,3-diaza-cyclopropaa]pentalene-4-carboxylic acid; 1-Butyl-I

a,3,5,52-tetradyy/dro- Tk odnsliaz ey SR AP AR ALERGA- G 0QRIC: B6iH any of the following
1-Pentyl-la,3,5,5a-tetrahydrq-IH-2,3-djaza-cyclopyopalalpentalene-4-carboxylic acid; 1-Propyl-1
a,3,5,5a—tetrahydro-i°f392}§‘%i @Mﬁ@éﬁ%@ﬂ%%@ﬁ@smwﬂamemyu
a,3,5,5a-tetrahydro-1H-2,3ldietayvtyeldpropaimipersal B3 4iicarbatyhombidhehehthyld arboxylic
a,3,5,5a-tetrahydro-lf3:2,3-diaza-cyclopropala]pentatene-4-carboxylic acid; 1-]3enzyl-1
a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropa[a]pentalene-4-carboxylic acid;
1-Benzyl-la,3,5,5a—tetrahyd1r3§ﬂh‘-’*‘2’,{316%§ %M%ﬁé%%ﬂ%ﬂ@m%@hﬂéﬂ%@ﬂ@?@@@r;
1,1-Dimethyl-1a,3,5 &#ktetrahydro-IH-2,3-diaza-cyclopropa[a]pentalene-4- carboxylic acid ethyl ester;

1-Phenyl-1 a, 3,5,5 a-tetrahygro-1, H:2,3-diaza-cyclopropalalpentalene-d-carboxylic acid ethyl ester;
1-Phenyl-1 a,3,5,5a—tetrah?d%%ﬁ-%?é—’glaggﬁg;%opro%%][%ﬁgfg’ r’i’éﬁ%ﬂ?ﬁ%%%‘%%ﬁrgfg vhe

acid;

1-Pentyi-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropalajpentalene4-carboxylic
acid;

1-Propyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafalpentalene-4-carboxylic
acid;

1-Methoxymethyl-1a,3,5,5a-tetrahydro-1H-2 3-diaza-cyclopropalajpentalene-4-
carboxyhic acid;

1-Bthyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafa]pentaiene4-carboxyiic
acid;

1-Benzyl-1a,3,5,5a-tetrahydro- 1H-2,3-diaza-cyclopropa[alpentalene-4-carboxylic
acid;

1-Benzyl-la,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropaiajpentalene-4-carboxylic
acid ethyl ester;

1,1-Dimethyi-1a,3,5,5a-tetrahydro-1H-2,3~diaza-cyclopropafajpentaiene—4-
carboxylic acid ethyl ester;

1-Phenyl-1a,3,5,5a-tetrahydro- 1H-2,3-diaza-cyclopropaja]pentalene-4-carboxylic
acid ethyl ester;

1-Phenyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropaa|pentalene4-carboxylic
acid;

1-Ethyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafalpentalene-4-carboxylic
acid ethyl ester;

1-Methyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropa[a]pentalene-4-carboxylic
acid ethyl ester;

1-Pentyl-1a,3,5,5a-tetrahydro-1H-2,3~diaza~cyclopropalalpentalene-4-carboxylic
acid ethyl ester;
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1-Ethyl-1 a,3,5,5a-tetrahydro-1 H-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid ethyl ester;
1-Methyl-1 a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropala)pentalene-4-carboxylic acid ethyl ester;
1-Pentyl-i a,3,5,5 a-tetrahydro-1 H-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid ethyl ester; 161
I-lsopropyl-la,3,5,5a-tetratylsoodbid?] 8- Aidzatapdinie Ha{a pdintalendodraal Bpspliteracidiatoing - 1
a,3,5,5a-tetrahydroglid-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid ethyl ester; | -V inyl-1
a,3,5,5a-tetrahydro-1 H-2,3-diaza-c clopropa[a}pentalene-4-carboxylic acid; 1-Ethyl-1
a,3,5,5a-tetrahydro-IH-2, 3t 4 sdd proFEpRsE et diasarnsiaperaelrapignedtarboxylic
1-Methoxymethyl- bad3:B attetrahydro-1 H-2, 3-diaza-cyclopropa[a]pentalene-4- carboxylic acid ethyl

ester; | -Hydroxymethyl-1 a 5a-tetrahydro-1 H-2.3:digza-cyclopro entalene-4- carboxylic acid
ethyl ester; and 1-Hydroxfnﬁi%%j%’§,§%,%%#&%%%%ﬁiﬁg ?ﬁz%@éﬁﬁlélot%% e %3@1?8-4-

carboxylic acid. 37%%He compound according to any one of claims 1 to 3, selected from any of the

following compounds andlnﬁ;ﬂlha,Br,E%&M&@%@ﬁ@&é@}%&&ﬁ?ﬁ?&@%§Q_$g_@g§,g,ﬁlgereof:
1-Methylsulfanylme 5,5a-tetrahydro-1H-2,3-diaza-cyclopropala|pentalene- 4-carboxylic acid;

thyl-1 a,3
1-Ethoxymethyl-1 3? <?lg,%}a%?gf*lz%thydro-IH-2,3-diaza-cyclopropa[a]pentalene-4- carboxylic acid;
I-Cyclopropyl-la,3,5,5a-tetrafsteaviredy8-ldid fb eyetehydpal 3 cndalene doparbpiyditateick-
1-Spirocyclopropylcgr@e,’gyﬁ,z@@f&%%hyggg-l H-2,3-diaza-cyclopropala]pentalene-4- carboxylic acid,;
(E)-1-Propenyl-i a,3,5,5a-tetrahydro-1 H-2,3 -diaza-cyclopropala}pentalene-4- carboxylic acid,;
(2)-1-Propenyl-1 a,3,5,5a FEr SRR L ?ﬁéiéi’é%?%ﬁfﬂ’dﬁ%ﬂ%ﬁ%@ﬁ@&%&@%%@%d;
[-Phenoxymethyl-l @Bk Bicatet ralny dser, kh@,3-diaza-cyclopropalalpentalene-4- carboxylic acid;

1-Hydroxymethyi-1a,3,5,5a-tetrahydro~1H-2,3-diaza-cyclopropalapentalene-4-

carboxylic acid.

37. The compound according to any one of claims 1 to 3, selected from any of the following

compounds and the pharmaceutically acceptable salts, hydrates, and solvates thereof:

1-Methylsulfanylmethyl-12,3,5,5a-tetrahydro-1H-2,3~diaza-cyclopropala]pentalene-
4-carboxylic acid;

1-Ethoxymethyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafalpentalene4-
carboxylic acid;

i-Cyclopropyl-12,3,5,5a-tetrahydro-1H-2, 3-diaza-cyclopropaf ajpentalenc+4-
carvoxylic acid,

1-Spirocyciopropyl-1a,3,5,5a-tetrahydro-1 H-2,3wdiaza—cyciopropa[a]pen’calene#-
carboxylic acid;

(£)-1-Propenyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropa[alpentalene4-
carboxylic acid;

(Z)-1-Propenyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyciopropalajpentalene4-
carboxylic acid;

}-Phenoxymethyl-1a,3,3,5a-tetrahydro-1H-2,3-diaza-cyclopropa[ajpentalene-4-
carboxylic acid; .

Spirof12,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafajpentalene-1,1-cyclopentan)-
4-carboxylic acid;

Spirof1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropa[ajpentalene-1, 1 '-cyclohexan]-
4-carboxylic acid;

1-Allyl-1a,3,5,5a-tetrahydro-1H-2,3 -diaéa—cyciopropa[a}pentalene—4-carboxylic

acid;
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Spiro[ 1a,3,5,5a-tetrahydro-IH-2,3-diaza-cyclopropala]pentalene-1,1'-cyclopentan}- 4-carboxylic acid;
Spiro[ 1a,3,5,5a-tetrahydro-IH-2,3-diaza-cyclopropala]pentalene-1, I'-cyclohexan]- 4-carboxylic acid;
1-Allyl-1 a,3,5,5a-tetrahydro-iH-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid; 162

4-Methyl-3b,4,4a,5-tetrahyqro:2H- E%?QQE%MQ =) &é az0ler3- ?géxﬂ%gcid; and
1-Cyclopropylmethyl-la,3,S%Qrﬁy’drb-lH-2,3-diaz§c-?(l:yc%|%é%%é algﬁgrg}étea%In(’a-%{jIg arboxylic acid. 38.

The compound accareriyitreifdyashe of claims 1 to 3, selected from any of the following compounds
and the pharmaceutically acsepiabigisatisihydismseand sRlvatesthpreficiopropalajpentalene4-
I-Methyl-4-(2H-tetrazol-5- Pl ,3,5,5 a-tetrahydro-1 H-2,3-diaza- cyclopropala]pentalene; |
-Ethyl-4-(2H-tetrazg?‘f%(-)%?{ %55 a-tetrahydro-1 H-2,3-diaza- cyclopropa [a]p-n ----- ;
1-Propyl-4-(2H-tetrazol-5-yl)-1 a,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropa[a]pentalene;
1-Isobutyl-4§@2H-tetfazlrgsihid sfedrdimad elipihicipelblng 3-@Iazate1al oo Rl alnenaivAgg
1-Phenyl-4-(2H-tetrazol-5-yl)-1 a,3,5,5a-tetrahydro-4H-2,3-diaza- ¢yclopropalalpe taler}e; 1-Benzyl-
£ (211 tetrazol-5-yl P U R RS hE RRCE S S SSEPiEI A BT B AT tercot
1-Pentyl-4-(2H-tetrazol-5-1iMet3:6 -G8 tetradolAroii H:2 B diazahycycl b paijaipentalene;
1-Butyl-4-(2H-tetra55()431‘;1]-1;6%51 maa:tetrahydro-1H-2,3-diaza- cyclopropala]pentalene;
1-Isopropyl-4-(2H-tetrazol-5-y1)- | a,3,5,5a-tetrahydro-1 H-2,3-diaza- cyclopropala]pentalene;
1-Phenoxymethyl-4-(2H-tét?éliﬂrﬂ‘o{%:tft&@}éﬁ’éh%ﬁ?%%@é}ééﬁgﬁtIopropa[a]pentalene;
4-(2H-Tetrazol-5-yhvimira b Bdtbidna-tetrahydro-1 H-2,3-diaza- cyclopropala]pentalene;
1-Methoxymethyl-4-(2H-tqt_@%g}laﬁx‘lgf&wad%,g_ﬁ}ﬁgsggy%[%&aﬁiébgig%ﬁ%Jopropa[a]pentalene,

and

cyclopropajejpentalene;
1-Iscbutyl-4-(ZH-tefrazol-5-y1)-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropa[aipentalene;
1 ?henyl-él—-(ZH»tetrazoi-S -yl-12,3,5.5 a-tetrahydro~1H—2,3-diaza¥
cyclopropala]pentalene;
1-Benzyl-4-(ZH-tetrazol-5-y1)-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafalpentalene;
1-Pentyl4-(2H-tetrazol-5-y1)-1a,3,5,5a-tetrahydro-1H-2, 3~diaza-
cyclopropalalpentalene;
1-Butyl-4-(2H-tetrazol-5-yl}-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafajpentalens;
i-Isopropyl-4-(ZH-tetrazol-5-yl)}-12,3,5,5a-tetrahydro-1H-2,3 -diaza-
cyclopropajalpentalene;
1-Phenoxymethyl-4-(2H-tetrazol-5-yl)-14,3,5,5a-tetrahydro-1 H-2,3-diaza-
cyclopropala]pentalene;

4-(2H-Tetrazol-5-yl)-1-vinyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalajpentalene;

1-Methoxymethyi-4-(2H-tetrazol-5-yl)-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafa]pentalene; and

[4-(2H-Tefrazol-5-yl)-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropa{ajpentalen-1 -
yl}-methanol.

39. The compound according to any one of claims 1 to 3, selected from any of the following
compounds and the pharmaceutically acceptable salts, hydrates, and solvates thereof:
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[4-(2H-Tetrazol-5-yl)-l a,3, 5,5 a-tetrahydro-1 H-2,3-diaza-cyclopropa[a]pentalen- | - yl]-methanol. 39.
The compound according to any one of claims | to 3, selected from any of the following compounds
and the pharmaceutically acceptable salts, hydrates, and solvates thereof: 163
1-Cyclopropyl-4-(2H-telrawl-5-yl)-1 a,3,5,5a-tetrahydro-1H-2,3-diaza- cyclopropalajpentalene;
1-Spirocyc|opropyl-4-(2H-tér@fé%%ﬁi’&%ﬁ@éﬁé@ﬁﬁ%Basksﬁr%béi%%‘éﬁ&s pa[a]pentalene;
(E)-1-Propenyl- 4-(2kytiefiapsfepardiitng; 3,5,5a-tetrahydro-1H-2,3-diaza- cyclopropala]pentalene;
(2)-1-Propenyl-4-(2H-tetrawl:5-yD-1.a,3.5,5a- hydro-1H:2 3-diaza- I lene;
5-(Spiro-[ 1 a,3,5,5a—tetrahvga{}%%?ﬁ?gﬁg?z%’-&gyﬁ%%%ogég}Ef%’?é%gﬁg?%%%égﬂ%%]pén -4-yl)-1
H-tetrazole; 5-(Spirc-yieBpdalnataeniiro-i H-2,3-diaza-cyciopropala]pentalene- i, |
cyclohexan]-4-yl)-IH-tetrazo}s. 1apdpkrild yirdeto etz ak 3; ¥ Balidmh parat teirahydre-| H-2,3-diaza-
cyclopropala]pentalen 403.%%1 compound according to any one of claims 35 to 39, wherein the
stereochemistry for cﬂzéog& P @d as | ais R and the stereochemistry for the carbon assigned
as 5ais S. 41. The compo(#iel Reopmdiley @HemtyaoreSafl blbims, 3 toa0dwi Brdirrdirgastereochemistry
for the priority group %ggﬂ[g?pgg@a&ggpon assigned as | is endo. 42. The compound according to any
one of claims 31 to 40, wherein the stereochemistry for the priority group %())nd(?d to the carbon
assigned as 1 is exo. 164 rAtelRCI0H: £/ 20 6EPEMS P RMIer8 S0BRHAEE 3P A3 R compound
according to claim 1lsgateetes Frovdie-tatasieng compound and pharmaceutically acceptable salts,
hydrates, and solvates thergof; 0_+:NH.44.. A comnaound ageording to claj lectgd from the
following compound and pﬁgé %’6&%%91% tggégyp?%gbfg sa tgfdﬁfl Fgg%i%?%ﬁ]g%}%%e% t%ereof: N. NH to
OH H .(n) cyclobexan]-4-y)-1H-tetrazole; and

1-Aliyl-4-{2H-tetrazol-5-y1)-12,3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropala]pentalene

40, The compound according to any one of claims 35 to 39, wherein the stereochemistry for

the carbon assigned as 12 is R and the stereochemistry for the carbon assigned as 5ais 5.

, 4L The compound according to any one of claims 31 to 40, wherein the stereochemistry for

the priority group bonded to the carbon assigned as | is endo.

42, The compound according fo any one of claims 31 to 40, wherein the stereochemistry for

the priority group bonded to the carbon assigned as 1 is exo.
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45. A compqund according to claim 1, selected from the following-compound and phatmmacesttieetym
_ a@ﬁﬁggablmﬁql;ggagdrates and solvates theregf-N-NH-N:. NH 46. A compound accorging.to.claim 1,

setected from“the foflowing compound and pt %éﬁfl@ally acceptable salts, hydraté\:l;f%mﬁ%mm ]
" thereof. H HN-N% 1 ,N HN..NH 47. A compound according to claim 1, selected from the following ™

compound and pharmaceutically acceptable salts, hydrates, and solvates thereof: 0 OH N'NH 165

WIW/FP&4H5875. crospaidt SRCTiiPA0S8i465 98 MERa fdrBhka ﬁ%%mﬁwg,g@ s filed July
- 2006 21 AMEN%.@H@EW&&%@B@H@@% J@,q'lg%gognglsm‘%% 082005046599 48. A
e 1olowil

compound according to claim 1, selected from th g compoun pharmaceutically
acceptable salts, hydrates, and solvates thereof: H49. A compound according to claim 1,
selected from the following compound angd
thereof: 0 “N -NH 50. A compound accmg to claim), Iyselected from the following compound and
pharmaceutically acceptable salts, hydrates, and-solvates thereof: HO ~nu OH HN'NH 51: A
compoun 4accord to clalm 1, selected from the following compound and pharmaceutically -
acceptab salt (P HRRNS AGCSHAgS pleiradr selected from the following compound and
pharmaceuttca!iy acceptable salts, hydrates, and solvates thereof:

45. © A compound according to claim 1, selected from the foifowing compound and
pharmaceutically acceptable salts, hydrates, and solvates thereof:
| ' * , S Y N :
N=N

== ] INH
- = N

' o8 : .
o \~NH _

46. A compound accordmg to ciaim 1, selected from the following compound and
pharmaceutically acceptable salts, hydrates and solvates thersof

47. A compound according to claim 1, selected from the following compound and’
pharmaceutically acceptable salts, hydrates, and solvates thereof:

165 -

WIW/FPEIR5875 - 103.WO1 - PCTIUS2005/046598 - WO 2006/069242 - Amended Claimé filed July 2006 .
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O T._.._. OH-. NQH 52.-A compound according to claim 1, selected from the followirg

msn,qimgga%ﬁcﬁ 8 illy acceptable salts, hydrates;-and sotvates thereof: HO ~gqe OH H &N 53 A -
compotine acegn? gg to claim 1, selected frohqltft@ﬁ) g compound and pharmacqﬂtiM&EOﬁtLSSQQ‘é

-acceptable salts, hydrates, and solvates thereof: O OH N NH 166- WIW/FP6395875. 103.Woi =~

PCT/US2005/046599- W020061069242 -Amended Claims filed July 2006 AMENDED SHEET

126X07/2068:* Prihtethpolirk)/2066rEhdME M) HSH28859455 %8s éﬂoﬁt g ,%,cgﬁg,dmg to claim
"+ 1, selected from HhrarfalieninsApme @gga@a{% Egtlgﬁ%%&?%gﬁﬁafﬁﬁ ates, and

solvates thereof: 0 HOH me™ N H pound accor selected from the.
following compound and pharmaceutlcally acc able sas hydrates and solvates thereof: OH _NH
56. A compound according to claim 1, sel ted{ the fOottgwing compound and pharmaceutlcally
acceptable salts, hydrates, and solvatés theregf F¥QH \H N.NH 57. A compound according to claim 1,
selected from the following compound and pharmaé‘éutlcally acceptable salts hydrates and solvates

thereof: N ~N"NH
48, Acompound accordmg to claim 1, selected from the following compcund and

pharmaceutrca!iy acceptable saits hydrates, and soivates thereof:"

fﬁ(r‘\\)keﬁ |
Y T

| 50. A compound according to cia:m 1, selected from the foftowmg compound and
K pharmaceutncaiiy acceptable satts hydrates, and solvates thereof

%,;tiw

ﬂ

51, Acompound according to ctalm 1 selected from the following compound and
phamaceutecaﬂy acceptable salts, hydrates and solvates thereof:

52. A compound according fo claim 1, selected from the following compoand ‘and
pharmaceutlcatly acceptable sa!ts hydrates, and solvates thereof

\H!i I

QH

H "\N’ NH

53. A compourid according to claim 1, selected from thé_ following compound and

pharmaceutically acceptable salts, hydrates, and solvates thereof: -
’ 0

—W\OH
N _NH

- 166 -
WIWIFPGIASETS - 103. W01 - PCTAIS2008/046599 - WO 2008/069262 - Amended Claims filed fuly 2006

3| AMENDED SHEET | 26/0?/2006



N ‘N_NH 58. A compound according to claim 1, selected from the following compound and
0 E@gcq"@m; "'"‘@g(:eptable salts, hydrates, -and- solv&tes?thereof N“N,NH HN N,NHH-167-
57103, W01 - PCT/US2005/26485AM}y 2006/069242 -Amended Cl%@@%@%@g

' *2006 41 AMENDED SHEET 26/07/2006 59. A pharmacéutlcal composition comprising a compounid™ ™

. The use according to claim 61, wherein ggid:

according to any one of claims 1 to 58, in combination with a pharmaceutically acceptable carrier. 60.-
A pharmaceutical composition according to claim 59 further comprising an agent selected from the
group. consastmg;of:gng#yéﬁgg (% e inhibi biguanide, HMG-CoA
reductase mNbﬁgai%%b §q?(§{%rﬁr@§£%ﬁl %hé g %ﬁﬁr%eti?gbﬂlsm grﬁ%ﬂ@@'ﬁ”ﬁlﬁ‘ﬁtensm
converting enzy itor, st Pﬁ%eené%ﬁaéﬁh ﬁ@@eﬁhﬂ%ﬁaﬁﬁ%ﬁﬁﬂﬁw DP receptor antagonist.
61. Use of a compound according to any onq_{of claims 10 58 in combination with a DP receptor
antagonist for the preparation of a medicamer§ : gatment of a metabolic- related disorder 62.
B egeplgr antagonist is selected from the group
consisting of: Compound A Compound B Com m Meo's // P >,aCOzH Z~-1 ~QN ,,CO2H N\ g\

. 0/Cl O'S'ICH3 CH Cl a/Cl Compound D'Compound E Compound F MCOZS /\"'0~CO2H F /'\

u/COzH/COzH \NNNHO/CIO CH~CI CI CI
55. A compound according to claim 1, selected from the fcﬂowmg compound and

phannaceut:caiiy acceptable salts hydrates and solvates thereof:

56. A compound according fo claim 1, selected from the following compound and

pharmaceuttc:ai[y acceptable salts, hydrates and solvates thereof:
H

_ O )
TR
HooN

N-NH

57.- A compound according to claim 1, seiectéd from the following compound and

pharmaceut:ca!ly acceptable salts, hydrates, and solvates thereof:
=N,
N -

L N
N
Y ONH O

-

38. A compound according to claim 1, selected from the fofiowmg ccmpound and
. Pharmaceutically acceptable salts, hydrates, and soivates theraof:

PN
N* "NH
H =N

o N
N

~167 -
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Compound G Compound H Compound | SOZMe SMe Cls\/cis\/Clso2Mel\sClI NN COzH NN
COZHViN N COZH 168 Compound J Compound K Compound L Y~, 0 - SO2Me CI \/ CIBr 2Me N
N~COzH N N CO2H N S CI N C02H Compound M Compound N Compound 0 C1 S02Me CI S02Me
S CF3S02Me SCISF IN\/N~N CO2H \ \%~U C02H N C02H Compound P Compound Q
Compound R S02Me CI CI S02Me S O2Me \/ (S\/CH3 N N CO2H I N N CO2H N N~CO2H

Compound S,Compound T Comppund U. SO02Me ClL S02Me S\ [/ O2Me \ / | S\/CI%§ | L CO2H
NN Coort N OB U SO B B8 A SRR RS RS & v oo
\i CO2H "N O, CO2BfCn@@nti@ton with a pharmaceutically acceptable carrier.

60. A pharmaceutical composition according to claim 59 further comprising an agent selected
from the group consisting of a-glucosidase inhibitor, aldose reductase inhibitor, biguanide,
HMG-CoA reductase inhibitor, squalene synthesis inhibitor, fibrate, LDL catabolism
enhancer, angiotensin converting enzyme inhibitor, insulin secretion enhancer ,
thiazolidinedione and DF receptor antagonist.

61. Use of a compound according to any cne of ciaims 1 to 58 in combination with 2 DP

receptor antagonist for the preparation of a medicament for use in treatment of a metabolic-

related disorder
62. The use according to claim 61, wherein said DP receptor antagonist is selected from the
group consisting of:
Compound A Compound B Compound C

Me0,S
! N e COpH
eSO zH N
o \\.@\cn

» / AN
N N
=Sy 93
0 ’CHaL—@\ O ‘”CH:—Q\
ci cl

Compound D Compound E Compound F
Me0,S F Ot AN

N, oM g@--w/ 2 S, coH

N N =

"o \\@ | 0=§=O @\ S\QCI
Cl
CH; -
Cl

Compound G Compound H Compound I

SMe Ci
S~< >—Cl SO,Me
| J\ =
N” N COLH |
- L NN oM

~~
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CH3 CI Compound Y Compound Z Compound AAO FO \CO2H F 00"S~CH3 CI-S-ON CI N (\

CHs N 169 Compound AB Compound AC Compound AD HOZC O /COZH 11 CHO CH3\NHH I/\T
/c~0 CH, INON JC/ CH O Compound AE Compound AF CompoundAG CO2H F/ ~ (I~ 11 /'w~.,
COSH~ NHOo0/O~0CIN N C Compound AH Compound Al Compound Al F/F ,,,,~/CO2F1/ GF3
i~O CIl ~~\ CI CH30ZS HgC or a pharmaceutically acceptable salt, solvate or hydrate thereof. 63. Use
of a compound according to any one of claims 1 to 58 for the preparation of a medicament for use in
& foompyusaé. of claims Ito 58 for the

modulation of &
preparation of
metabolic-

\ Rldpaimddceptor. 64. Use

o€ergampiotind according

2. ngeglisarten usCelz in mpduigeih ofszi®2_ Feceptgcr) 2‘;8@ the treatpient ofja
= 7o $ Cl
- /I‘\/\ . COoH VT
NN COLH 2
o ~ 7
COLH
Compound M Compound N Compound O
o] SCzMe o
SOMe :< | s‘@ca SOMe C
s Cl s F
|
K’/I\N CO.H .rfl\m CO,H

Compound V Compound W Compound X
$0:Me _Q' HCO$
i S o
N i
|
2N
CO.H
Compound Y
F
N CoH
N
Oss._ B
o CHg A g
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related disorder in an individual. 65. The use according to claim 63 or 64, wherein said compound is
an agonist. 66. The use according to claim 65, wherein said agonist is a partial agonist. 170 67. Use
of a compound according to any one of claims | to 58 for the preparation of a medicament for use in
treatment of dyslipidemia in a human patient. 68. A compound according to any one of claims 1 to 58,
for use in a method of treatment of the human or animal body by therapy. 69. A compound according
to any one of claims 1 to 58, for use in a method of treatment of a metabolic-related disorder of the
human or animaldweesimathsrapy. /V . A compapashaggording to any CaspeidddlblZ i to 50, for use in
a method of treat'Sé&e t of a metabolic-related disorfler of the human or.&8#hal body by therapy
wherein said metab&:&lated disorder is m@ﬂo e group ¢aonsisting of dyslipidemia
atherosclerosis, co Féart disease, i esfs , Obesity i '@Jed glucose tolerance,
atheromatous disease, %nsmn oke, Sy e X, heart disease dfd type 2d S 71. A
compound accarding to an o@@ to 58, :

metabolic-related disorder of the human orjanimal body by# py :
disorder is sele¢ted from the group consisting of dyslipidentt&, atherpsclerosis, coronary heart
disease, insuliniresistance.and type.2 diabetes.. 72 A r‘nmnnund ar“nrdmn to anv one of claims 1 to
58, for use in a n%l@ﬂ"ﬁ‘fl frEatment of ath%ﬁ?%?@?&%rf the humaw%‘?"a‘?ﬂl’ﬁ )body by therapy. 171
73. A compound ccordlng to any one of cls - C PL of the
human or animailbgd by therapy. 74. Use f Elaiftis 1 to 58, for the
manufacture of @ medlicament for use in th ' 75. Use of a
compound accardirtg tojone of claims Ito 58, d dﬁ@ﬁae in the
treatment of a metabolicfe ’\q;rS’er s=lected from the group consisting of dyslipidemia,
‘atherosclerosis coronary heart sulin reS|stance obe5|ty impaired glucose tolerance,
atheromatous g e siorstroke=Syndrom: eehs pase-—ahe t"m 2-diabetes. 76. Use
of a compound g[e ' ' se in the
treatment of athéi &is.177. ke of a ¢dr e
manufacture ofja medieayient "“for use in rai ing a

pharmaceuticall compositi rising admixing a ¢ S 1to 58,
and a pharmaceuti€allf?acce carrier.

or a pharmaceutically acceptable salt, solvate or hydrate thereof.

63. Use of a compound according to any one of claims 1 to 58 for the preparation of a

medicament for use in modulation of a RUP25 receptor.

64, Use of 2 compound according to any one of claims 1 to 58 for the preparation of a
medicament for use in modulation of 2 RUP25 receptor for the treatment of a2 metabolic-
related disorder in an individual .

65. The use according to claim 63 or 64, wherein said compound is an agonist,

66. The use according to claim 65, wherein said agonist is a partial agonist.
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67.

68.

69.

~3
b=

71

72.

Use of a compound according to any one of claims 1 to 58 for the preparation of 2

medicament for use in treatment of dyslipidemia in a human patient.

A compound according to any one of claims 1 to 58, for use in a method of treatment of the

human or animal body by therapy.

A compound according to any one of claims 1 to 58, for use in a method of treatment of a

metabolic-related disorder of the human or animal body by therapy.

A compound according to any one of claims 1 to 58, for use in a method of reatment of 2
metabolic-related disorder of the human or animal body by therapy wherein said metabolic-
related disorder is selected from the group consisting of dysiipidemia, atherosclerosis,
coronary heart disease, insulin resistance, obesity, impaired glucose tolerance, atheromatous

disease, hypertension, stroke, Syndrome X, heart disease and type 2 diabetes.

A compound according to any one of claims 1 to 58, 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 dyshipidemia, atherosclerosis,

coronary heart disease, insulin resistance and type 2 diabetes.

A compound according to any one of claims 1 to 58, for use in 2 method of treatment of

atherosclerosis of the human or anmimal body by therapy.
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73.

74.

75.

76.

77.

78,

A compound according to any one of claims 1 to 58, for use in 2 method of raising HDL of

the human or animal body by therapy.

Use of a compound according to one of claims 1 to 58, for the manufacture of a medicament

for use in the reatment of a metabolic.related disorder.,

Use of a compound according to one of claims 1 to 58, 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
ghucose tolerance, atheromatous disease, hypertension, siroke, Syndrorme X, heart disease
and type 2 diabstes.

Use of a compound according to one of claims 1 10 58, for the manufacture of 2 medicament

for use in the treatment of atherosclerosis,

Use of a compound according to one of claims 1 1o 58, for the manufacture of a medicament

for use in raising HDL in an individual.

A method of producing a pharmaceutical composition comprising admixing a compound
according to any one of claims 1 to 58, and a pharmaceutically acceptable carrier.
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