WO 2006/069242 PCT/LS2005/046599 FUSED PYRAZOLE DERIVATIVES AND METHODS OF
TREATMENT OF METABOLIC-RELATED DISORDERS THEREOF 5 FIELD OF THE INVENTION
The presentwgh H{#}@& {%?tes to certain fused p.yrazole der‘lvatlves, and p%m@gg&%&& A accepj[abl_e.
salts thereof, which exhibit useful pharmacological properties, for example as agonists tor the nicotinic
acid receptor, RUP25. Also provided by the present invention are pharmaceutical compositions

containing one or mQre com ?#%% lﬁ i i dﬁﬁgj&%ﬁ%% g&gw Qﬂﬁpunds and
compositions of the Wgﬁ%fo# g)ﬁéa fﬁn@%ﬁr%%‘?%}s ic-relate |Sk%)§rl ers, including dyslipidemia,
atherosclerosis, coronary heart HEEHSBOIASHREFASTSE VNS N BHIEHERO¥Syndrome-X and the like.
In addition, the present invention also provides for the use of the compounds of the invention in

combination with other active agents suc t ﬁg{&g class of a-glucosidase inhibitors,
%ﬁfre u X

aldose redictase inhibitors, biguanides, \ ctase 15 inhibitors, squalene synthesis
inhibitors, fibrates, Lomﬁawé@igﬂwﬁh@ﬁ%@r@,%ﬁ@{bﬁ*@ﬁ%m&%@%}?&@ﬂﬁﬁq@{%@ﬁ%bitors,
insulin secretion@phancers. ibiezotdinedione;ExR feeeptotoanibgoniste: ahcetikice aBAEKGROUND
OF THE INVENTION 20 Compo nd%s;g e,inventionsas Antilipolvtic Agents Atherosglefosis and
stroke are the n%?n cé}}léllgﬁ‘él effﬁ% #ﬁlﬁw erzggréigﬁgrggfnegdcguse%égf death of both men and women in the
United States. TyFeiBL@RE1eaont BIRFertr S tinEtive Aut meRpti oS preadand increasing.
Elevated lgyels ghipwrdensitlipogtoteist (l-Riv}pehalestenatandaw! tevdistioftight demsity, lipoprotein
(HDL) ChOIeStem'gl{i%%:Hﬂs%%%%%”ﬁ@r@&'ﬁ@sﬁ%@m@&{%%E%?l@&ﬁ!?ea&%@é igteg gardiovascular
ition, i

pathologies. In ad levels of plasma free fatty acids are associated wit in ulin resistance
and type 2 diabéb@ér."@?rér%%9‘?0Fb@é?@ﬁsm@pfﬁﬁﬁ-’ﬁﬁﬂgﬁéﬁ?I?‘i??ﬁ?@se?é’fn%eﬁﬁE- folesterol, and
decreasing plasmafseeifattihacidstisto inhibit:Hipokydisteradiposstisswa 2T hisAppraaeidivolves
regulation of hormene sensiive inass hirhishe aerimbing enzumetielysisukipelytic agents
increase cellular 1Ieve s of cAMP, which leads 30 to activation of hormone sensitive |ipase within
adipocyted-SAgeintiiiva: RwRRAIRReT FRM AP Rt I by B Rt TS IBRHS B SRTRESRE s also
worth noting in passirgAbal aninore aselinseetitaeibuetssofhcadii:dbvn. itpetates atrgwetretion of
adiponectin fronlh%g@pcytes [Delporte, ML et al. Biochem J (2002) July]. Reduced levels of plasma
adiponectin have been associated with metabolic-related disorders, including 35 atherosclerosis,
coronary heart disease, insulin resistance and type 2 diabetes [Matsuda, M et al. J Biol Chem (2002)
July and reviewed therein]. -1 WO 200BA0BG:RRINDHEH IEIOBTEIEEHY™ Nicotinic acid (niacin,

pyridine-3-garboxylie. AGld) i @RGSR OIS MIfRIIR @qmd by th

Atherosclerosis and siroke are the numbers one and number three leading causes of death of

both men and women in the United States. Type 2 diabetes is a public health problem that is serious,
widespread and increasing. Elevated levels of low density lipoprotein (LDL) cholesterol or low
tevels of high density lipoprotein (HDL) cholesterol are, independently, risk factors for

25 atherosclerosis and associated cardiovascular pathologies. In addition, high levels of plasma free
fatty acids are associated with insulin resistance and type 2 diabetes. One strategy for decreasing
LDL-cholesterol, inereasing HDL-cholesterol, and decreasing plasma free fatty acids is to inhibit
lipolysis in adipose tissue. This approach involves regulation of hormone sensitive lpase, which is
the rate-limiting enzymé in lipolysis. Lipolytic agents mcrease cellular levels of cAMP, which leads

30 to activation of hormone sensitive lipase within adipocytes. Agents that lower intraceliular cAMP
levels, by contrast, would be antilipolytic.

It is also worth noting in passing that an increase i cellular levels of cAMP down-regulates
the secretion of adiponectin from adipocytes [Delporte, ML et al. Biochem J (2002) July]. Reduced
leveis of plasma adiponectin have been associated with metabolic-related disorders, including

35 atheroscierosis, coronary heart disease, insulin resistance and type 2 dizbetes [Matsuda, M ef al. J
Biol Chem (2002) July and reviewed therein].



human body for health, growth andreproductiort; a part of the VitaminB complex. Nicotinic acid is also
one of the ajgesidémesherugs for the treatinent of dyslipidemia. It is a valrahlEstnaganstaat it favorably
affects virtually all of the lipid parameters listed above [Goodman and Gilman's 5 Pharmacological
Basis of Therapeuticsicetiiorsiéamrioprgiaridcaimbii b G SR 90 BB TSR Bersot TP
(2001) pages Q¢1:100Rkrhkabepsfits:Al Risatinitacidin ihedraatmeBtompie et afid i

atherosclerotic cardiovascular disegse have been documented in six maj inical trials.. [Guyton 7R
(1998) 4na J CHPSBT 82 1S53 e &ﬁcﬁ 553(:?:5“%% rct}-;'a eq en&%%?.%%%%@gég%%ox have
recently been dissdssefiditovemzbnaliuisoedid DoTRBIAEE AP SIEERTGEY 67596 10 35T,. Structure
and synthesis ¢f additippalanalogsrassenivatisesotiniestinEactareddisc aged sthidaighout the Merck
Index. An Encyclopedia of Chemicals, Drug iologicals, Ten ition . (1983): which is
incorporated h%r‘gi &7k rﬁ%rgdl e 5%‘(5&@ %iaé‘ﬁﬁ?&%ﬁ%ﬁﬁ?gﬁ% fgﬁqé&%?r%auctjon a%dc; release of free
fatty acids nonpadipseofisterosclkeiy B ASHITHFSHOTARIRT (P ERTAEE " S SAE0 A il cellular
CAhP levels, am@&&mqmmﬁnmwmsgmmmwmmmﬁ activites Agdrases that

down-regulate hormone sensitjve lipase activity leading to afecrease in.masma fise fatiycacid levels
are likely to hav&PIRet SpEUTE VAl Ue: i?%uéson\g}é%lﬁnezzr%é of éllgcrefgsing_plasma,free fgg?ty acids is

two-fold. First it Sitismaeais ombrsisplaisiisresd aps jare s YRRV B e iifependent risk
factors, therebyragusingsherigkmabmortaliogiese it arainuvas Qias.intidediogisultat@htiwm atheroma
formation. 20 S d, it will provide an in¢r in.insylin sensitivity in individuals with insulin
resistance or tyE@%d%fﬁ%%&%%?ﬁgﬁé@%%ﬁ%#égo nicotirl% acid as a therapeutic is partially
limited by a number ofNixeBre red iR SRS B BBE B SS B TH TS SRR TR Al acid
rebound, and livgetewicitymfhadadicaaltevelepnenteiaavatnidotnidBidereseptor agoni.sts that
have fewe{ SSlde effectg %HJ bea‘é@%ﬁ&'ﬁ »g%ggﬁ%a@m%bgg&mggg{ggmpﬁ" Jhe-dnahility to

molecularly idenct?fl){/:.(f_ B garﬁgotlnlc acid receptor. Furthermore. other receptoy. ?f,the same class may
exist on the surfsEa®HE %@@W&iﬁﬁﬁ%wmﬁémﬂ%h fR/EHESE aetiVity through a
reduction in the lexetaficwacelTiareAidibtibivithautinpisieitaidrpbatie rse-difedtsssicias flushing,

thereby representing promising neysliherapeutichasoets: ReceptuoHs sgassiahsionicatipie acid
probably acts tmougn gspem Ic GPCR ri.orenzen A, et al. (2001) Molecular Pharmacology

59:349-357 and BOFEw S EaRSTHAE PR STR A E JR RSt SLPTRATThE BHEREE S Aicotinic acid on
macrophages, spiagn, & #il probably adipecyteedrasensiodidtcodnaias Bl tifiICREREPOMAZeN A, et
al. (2002) Biochemigal Phammacology.64:645:648:andieyinneddheraipksiy :0feT b MgWANTION 35

The present disclosure is drawn to com ounds which Fﬁind Ero,ang activigt%ng%g&l?agﬁ%gr Jeceptor, and
uses thereof. Th@REFHIREDIETECE S SE P HETR T TR 083 e iliman sequences found in
GeneBank Accession Nihehibnt 7#SSdpforthinmdionttes GETBEpR AETESSIBH 16, 1= \FAS

2006/069242 PCTUIS2008/04B599 11 15 dare this has been hindered by fhe mability to molecularly identify the
23 nicotinic acid Teceptor. Furtnermore, other receptors of the same class may exist on the surface of
adipocytes and similarty decrease normone sensitive iipass activity fhrough 2 reduction in the level of
imraceltuiar cAMP but without fre elicitation of adverse effects such as flushing, thereoy
Tepresenting promising novel therapeutic ta.rgets Recent work sugeests that nicotinic acid probebiy
acts tirough a specific GPCR [Lorenzen A, et al. (2001) Molecular Pharmacoiogy 59:349-357 and
30 reviewed therein]. Further work has suggested that the effects of nicoumnic acid on macrophagss,
splesn amd probably adipocytes are mediated via this specific GPCR [Lorenzen A, et al. (2002}
Biochemical Pharmacology 64:645-648 and reviewed fherem).

SUMMARY OF THE INVENTION

35 The present disclosure is drawn to compounds which bind to and activate the RUP23
recentor. and nses thereof. The term RUP2S receptor as used herein includes the mmmen sequences

found in GeneBank Accession No. NM_177551 for the nucleotide, GenBank Accession No.
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NP_808219 for the polypepude, and nattaally-occtsling al eiic variants, mammalian orthologs, and
recombinantpgiigigisstaereof. in one aspect, there is provided a compoung-sglemiad,fEsy compounds
of Formula (la): R, R,R31X R4 N-H ZR Re (la) and pharmaceutically acceptable salts, hydrates
and solvates th8fe 88820 hier ginpolystiaie Zis CRtxsGRandielZ iR manankdnanehaagh selected
independently from.iae graun consisting of H, C6 acyl, C14 10 acyloxy, C.6 alkenyl, C,.6 alkoxy, C,.6
alkyl, C.6 aucyiamino, C,.6 alkyicar'boxamide, C,-6 alkyltniocarboxamide, C.6 alkynyl, C-6
alkylsulfonamide, CI-6RyRBRMETE!S 6 aldtddIfoRPO @GRy o COBPangRA ladglp
alkyhaeyl, amino, C-6-al cyiamido, atnino-C1.6-a:ikyisulfony', allrylfhioamido, carbo-C-6-allcoxy,
carboxamide, carboxy, cyan, C, cycloalkyl, C-6 digllcgiamino, C1.6 dialkyiearooxamide, C1.6
dialirylthiocarooxamide, halogen, C.6 haloalko®y+-G346 hajoalkyl, C,-6 15 ha oalkylsulrmyl, C-6
haloalicyisulfonyi, C,-6 haloalkylt io, heterocycli% &;dro}@:nime, sulfonamide and thiol; R, and R, are
each selected indevendentiy from the group consisting of H, C,_6 acyl, C,b aCVioxy, 02-6 aalkennyl,
C14, alxoXy, CI-6 alkyl, C4fi alkyiammne, C,6 alk\‘ﬁéaﬁaoxamide, Cl-6 alkylthiocarboxamide, C6
alkynyl, C,.6 alkylsulfonamide, C,,6 alkvisulnny>, C;-§mlkyisuifonyl, C1_6 20 alkylthio, C-6 a
1lcyitnioureyl, C,-6 alkyiureyl, amine, C, 6-alkyiamido, amino-C,-6-alkylsulfony. . C,-6- al cylttnoamido.
arvisulmtyi, aryisﬁ%ﬁmﬂtﬂl@i%’%ﬁmmﬁg(ﬁ:W&FB‘SSG‘},"SS-Q%WhE%P&xamide, carboxy, cyan, C.,
cyoioalicyL C3-,"(':%Ei~'élkyioxy, C dialkylamine, Cs dialicylcafboxamide, C1.6 dia]icylthiocafboxamide,
C,.r,-dialkyiamido, C,- =diatkytttioantidoy:-iadogrnme Z6shaioalicoxy. Cl -6 haloallcyL C;-6
haloalkyisulfmyi. C1.6 ﬂ?ﬁ@@@ﬂi&%ﬁe&é@iﬁ@&é&%ﬂ#%mﬂﬁé%&?&’&é&%ﬁs@%i%’ﬁﬁﬂﬂ%%? o,

heterocychcsulfonyL heteroeycho-caroonvl, heteroary , heteroarvica'bonyl, hydroxyl, intro."CL,
oxo-cycioallyi, pliSky- s REFIL SutfFihide St AiaramRithio FiFHETERFESIS <6 alkyl is
optionally sifomusissdwithisubsidtt Enctksaie Gedifrdmiitergiraup, ¢ alRgisligof G Gatm i@ atyloxy, C}.6

alcoxy, CI-6 alkylamme, & -taliybsinny!. Gef.alylauiony . Gf.a0ey1hio, aming. catin.Ci-6- alkoxy,
catboxamide, car-0Q7, cyéﬁn, 3.7 cy'c[oailf(yl,"c, cycioa k’%i‘y, C6 dialicyla?n ﬁﬁp, C,6 ?%)% Raloalkoxy,

Ct-6 haloalkyisttEREE  SFoHkyEHEGRYy CIREEA ARG iRyt AR Bhere S FBhenyl; or
R, and R3 Together WAty taroarhon fo-whikliteyarerbothbiogee ¢ formipakGs.6-cyicloalky, C.c
15 hatoalkyisuifmyl, Cis "naloa}kylsulfonyl, Ci-s haloaliylihio, herercovelic, hydroxyl, me,

sulfonamide and tick;

R, and R, ars each selected mdependently from the group consisung of B, Cisacvl, Ciy
acyloxy, Co.e alicenyl, Crs alkoxy, Cue alil, Cy.s alkyiamine, C.s alktyicarboxamide, Ci.q
alicylthiocarboxamiaz, Gy alikvnyl, Cys alivlsutionamide, C,  allovisuifmyl, C,. allcyisuifonyl, Cs

20 alkytinio, ;¢ alkyliniowreyl, Cye alkyhmreyl, amine, C, ealkyiamide, ammoe-Cy qalkyisulfonyl, Coe-
alkylitioamido, arvisulimyl, ervisulfonyl, aryiihio. carvamimidoyl, carbo-C, c-alkoxy. carboxamide,
carboxy, svane, Cs» eyoioalicyl, Can cycloalicyloxy, Co ¢ dialkkviamine, Oy dinlkvicarboxamide, C
dirlkyithiocarvoxamide, G, ~dialkylamide, C,.-dalicylfmoamidoe, halogen, ;. haioalkoxy, Cis
haloalkyl, Ci.s haloalkyisulimyl, C,.q haioalkylsulfonyl, C, ¢ haloalkvltine, heterosyelic, heterocychio-

25 oxy, heterocyclicsulionyl, beterocychic-carponyl, heteroaryl, heteroarvicarbonyl, hvdroxyl, niwe, Con
oxo-cycioalkyl, phenoxy, phenyl. sulfonamide, sulfomc acid and thiol; wherein said C, ¢ alkey] 1
optionally substitured with substituents selected from the proup consistmg of Cy a5vl, Ci acyloxy,
Cs.¢ alicoxy. Cyalkylamina, C,¢ alkylsulfinyl, C,.s alicyisuifonyl, T, alkylthio, amme, carbo-C.e-
alkergy, carpoxamide, carboxy, cvanc, Cur cveloalicyl, C; » cycloalicvioxy, C, ¢ dialieviamme, Cug

30 haloalkoxy, C, haloalkyvisulfmyl, C, ¢ haloalicyisulfony?, C,.c haloalikylthic, hydroxyl, nitre, phenoxy
end pheny!; or
R, and K; together with the carbor 1o which they are both ponded form a Cas oyeloaliyl:
Rs znd R, are each seiected mdepemdently from the group consising of K, Crs acyl, Crg
acvioxy, Coe alkenyl, Cy alkoxy, Ci.s alkyl, Ci alkylamine, C, ¢ alicyicarnoxamide, C,.¢

~
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R5 and R6 are each selected mdependenvy from the group consisting of E, Cl4 acyl, C.6 aCyioxy,
C-6 alkeayl, CI-6 alkoxy, CI-6 alkyl, C,-6 alkvlam}no, C-6 aicyicarboxamide, C3.6 -3 C, ss~yay Co
allylrrt.r11un2 ht, Ca-6.ky y1, Cs.Ealli- 1, G.s jMVtfnio, C"y"~ /- I, C1. 1 Mxmo~ s, ~/37i-veacrdr'l,
C%. .. ,01.6 P C~ , haiogeo, C,,,C14 1, C14| c,.6rlI B' isuifoayl, C haloalkylfuia cyehc - torn;
mdimami a%%mé,@y&% peMyiniBepkmiten £ R jeloitiarh G 28ipiatenvbias Another

aspect prowdes pharm tical ¢ %rm %@m;r&m@%@ove in
combinatiorEFS %%%\%’éﬁ?g yac ept Ie carrle Anot er aspect rowdes the.use of a

compound Mf@ﬂmab@fmhﬁﬁ ISIRERiEh GBI e paration of a
redicament igr 5e &) [taRMRER! © _&E&Iﬁﬁ,oil& AR G AmbtiieisaBpetiprovides the use of a
compound as defined above for th grevga tion gi__ﬁa@ ggr use in modulation of a RUP25
receptor. Anﬁﬂ% e use é compound as ceflned above for the preparation of a

medicament for uséﬂmnmdtﬂaﬂéﬂf : EEtovFor the treatment of a metabolic-related
disorder in an indivigy M@%ﬂmﬁﬁa compound as defined above for the

preparation of a medicament for use in reaiment af dvrlipideshia-inng hesnaoupaticntndso disclosed
are pharmaceuﬁ&ﬁ%?ﬁ%%%ﬁrgns a escrlbed hecr)eln further comprising one or more agents selected

from the g{@.@&p@ﬁﬁﬁﬁﬁ@%g@m@&@@ﬁh%@@%&d@@%ductaw inhibitor, biguanide, HMG-CoA
reductase inhibito uale SRR %Qseﬁéml?%%rﬁ@ﬁ%@ak@énﬁ%@%m enftances; axgiotensin

converting enz 8 In Bt%ﬁor insulin secretion enhancer, thiazolidinedione a%n(% DP @gq&tor antagonist.
DisclosecbarﬁcmmhMﬁmmmw&mwto@o?&e&ncorr prising ad mlnlsterlng to an
individual "P nggd o{figuch treatment a therapeutically-effective amount of a compound of the present
disclosur€8ra p'ﬁarmaceutlcal composition thereof. closed m‘%tgco% g&g&%gg,f\éLDL or LDL
levels in an indivigotaecenrstEing dadnsine R Yo ’:?Hﬂ? ﬁo‘i‘vfgiual In need of such treatment a
therapeut;gﬂhxag@&%y@s@mmh%&, soomrdatdie present disclosure or a pharmaceutical

composition thereof. Disclosed are methods, of reducing seru t&l%gg%%@%%ﬂ #adividual
comprising admimelsFiAEIE SERURRHIE T EETD sfguchéﬁ%aetment a therapeutically-effective

amount of 3 ;compEkRd.ef ihaniasent isdaRie Trepphaentae ateaeaitapete PRt aet.
disorder in an individual. .
Another aspect provides the use of & cornpound as defined above for the preparauon OI 2

medicament for use in treamment of dyslipidemia in 2 human patient, .
Also disclosed are. pharmaceutical compositions as described herein further comprising

one or more agents selected from the. group consisting of a-glucosidase inhibitor, aidose
reductase inhibitor, biguanide, HMG-CoA reductase inhibitor, squalene synthesis inhibitor,

" fibrate, LDL catabolism enhancer, angiotensin converting enzyme inhibitor, tnsulin secretion
enhancer, thiazolidinedione and DP receptor antagonist.

Disciosed are methods of weament of & metabolic-related disorder comprising
administering 1o an individual in need of such treatment a therapetmically-effective amoumt of a
compound of the present disclosure or pharmaceutcal composition thereof.

Disciosed are methods of reducing VI.DL or LDL jevels in an individual comprising
administering 1o said individual in need of such Treamment a therapewicaliy-effective amount of &
compound of the present disclosure or & pharmaceutical cOmpositon thereof.

Disclosed are methods of reducing serim rigiveeride levels in an momaual comprising
administering to said individual in need of such treatmen: z therapewicaliv-effective amount of 2

compound of the present disclosure or 2 pharmaceutical COMposInon thereo



-4 Disclosed are methods of reducing serum Lp(a) levels in an individual comprising 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-efiastivecdrmountibbd cOmpount] ofithe ppeseirielistlosuredridual DiBnacegntor
antagonist, pisglosel /s mstfiodn.t medy ating. A RIEAS [ ageptarcamRrsing.coniacting the
receptor with'a compound of the present disclosure. 4a Disclosed are niethods of modulating a RUP25
receptor foramedrednhienPEiarAsthswiic rertsgiesee eompesitrdivigial in need of such modulation

comprising contagiigg3aid JeceRighawvit atherrpeutically:rifpelive.AROURtaha _Cegﬂgggmg of the
present disclosure. Disclosed are compounds wherein the compound is an agonist. Disclosed are

compoundé4RFRFETIhE BRI A phrfiah Sy BT Piscibears dies ey otaeating?
atherosclergsisdira btimanepatient irreed afisueh cHivatmaniheemprising administering to the patient a
compound of the Bﬁeﬁ(?g%t disﬁclogt re SinO n Dau%lﬂgl(;t thaﬁ' ggfectiv? to treat.athroscIerosis. Disclosed
are methods of trea%mg éjygflpircrj‘emla in a human ﬁaﬁen irheed of rsﬁgﬁmf}selgfnfgﬁiaﬁ%?ﬁﬁﬁ%ing
administerirgeguthei patienpaicd sfpburrdsofithiecpresent disclosure in an amount that is effective to
treat dyslipidemia. Disclosed are methods of raising HDL 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

4a



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 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 fP&iof5e Gratpshed iy BingysRpiteicacith &L ErssTsTEBr 8y Rbart disease,

insulin resistanes (ebesith dMpalRd.0lHeese JolarancRiuainar omaigus.disaasechynerensien, stroke,
Syndrome X, heart disease andﬁ%(pe 2 diabetes. Another aspect provides the use of a compound as
defined aboVk? foPEHETHAEAY AL DAL Ui RS AT RI G 4% BT B8 85 HERt of atherosclerosis.
Another aspect projiides:the-userafiadampeni-asraefinedsabavenrifor the manufacture of a
medicament for use irl raising HDL in an indi.vi(a]ual. In some embogiments, the metabolic-related

. . isclosed are compoupnd wkierel S COTNDOUY ISfl‘ ?ama a(’gomst. . . .
disorder is of the group conastmé] of' ays Ipidemia, atherosclerosis, coronary heart disease, insulin
resistance, obesityyiwipaideteghrtiose ddlerangesththerbmatous diseasephigpertension strdke,
Syndrome X heart diseass,and iRe2idiaPaies.R30ms smhedingntsthe.metabglic-jelated disorder
is dyslipidemia, atherosclerosis, coronary heart disease, insulin resistance and type 2 diabetes. In
some embotilieitsaeciseiabisliccrenegsdigsrter is dyslipidemia. In some embodiments the
metabolic-related giserdes isatharoacigrasisinln SRMEiIemPodimems.themetabolicaelatedhdisorder is
coronary heart disease. In some embodiments the metabolic-related disorder is insulin resistance. In

some emboUfATBATS CHTPIHBEBYNRIEISIUSE PRI &/ purPWRhetdEe SHHE! s HBMINENE provide
methods wheieintie: indiwcualisirampsmmalm®ome embodiments provide methods wherein the
mammal is a humanp. \]'Sa WO 2006/069 42‘,PCTﬁ) 82005/%.46 9? Another agrg.ect rovides methods of
producing a pharmaagiisal e SMpeSiton LB giding' A0MKHE A SSMBEUIsr 48 Beknas ‘Sdve and a

[
pharmaceuticdilydied ceptabteicatijerfibrieoxcipiant. oThismpplication: isreelatddctosW:S. Serial No.

60/638.668, filed ngnco%mber 2§.200éle.sand Us.5 cﬁ% a%b\E}Of1676 521 fi{ gd%@gg%%egp{)q& both

. NCT aspe TOV1 COMm Tids asdeln e 10T use 1yl g ine .
incorporated by reference | tCthI’ entlrety.p'?ﬁese anda other aspects O% t?1e invention disclosed herein

will be set farthhinngreatsvtdtealiasdy thergpatent disclosure proceeds. DETAILED DES ON OF THE
INVENTION 10 The saienific liigraiwe -hasAderied-a RUIIRGE /f-1eims . faLGonsistennyand clarity, the

following definitions will be used throughout this patent document.
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 & metabolic-related disorder of the human or animal body by therapy wherein said metabolic-
reiated disorder is selected from the group consisting of dysiipidemia, atherosclerosis, coronary
heart disease, insulin resistance, obesity, impaired glucose tolerance, atheromatous disease,
hvpertension, 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 dysiipidemia, 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 i a method of raising

HDL of the human or animal body by therapy.



AGONISTS shall mean moieties that interact and activate the receptor. such as the RUP25 receptor
and initiates a physiological or pharmacological response characteristic of that receptor. Po- example,
when moieties activate the intracellular response upon binding to the receptor, or enhance 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 fluids. CEEREEREEERTP Mo veorRATCinghNe e mis icirddtiotes a C,-6
alkyl radicakhkandeedtaa mﬁb@lwlrwhﬁerﬁlﬁfmﬁleﬁeﬁmtlemted allortias the same definition as described
herein: some exampigs nglide b aokimied to. scebik proplonyl SobuiBnaY, S BUBDa sec
outanoyl. t-butanoyl (1 e., piva (i) pentano do the e term " aeylox< denotes an acyi
radical bondetedcamnkyeiers atbrifavkraraimt 2’23 faé}ﬂtﬁ@@qﬁ@%%ﬁhﬁe*@féﬁ?ﬁﬁﬁ@ﬁt%ﬁfdeé@@@@mereln

some exam&i@esmréLtqedpmpmmi'mi&@fért@c@e@&i@mnerpm&ﬁy!@@exs@uiﬁnwk@mtaﬁ@ my@ngavioxy,
sec- butanoyloxay L{tanoylto?%/ and tt e Ilkei Th(?i terrm Cu alkenf\lll g[jenot radlc ontammg 2to
6 carbons Wﬁ}grefen gast 'One Carbon-carbon dotibie’ bc}/rﬁ)giﬂfgnfff)esef’nrto seo menafg are 2to 4
carbons, andlssomend3Prembetiteents have 2 carbons. Both E and Z isomers are embraced by the tern
"alkenyi." Furthermarey the termalkenvk iclides di-anas:Aesoidingbe bmers, thamane gouble bond
is present, then the bands maybe all E or Z or a termites off and Z. Examples of an allcenyi include

vinyl, prope?1We%lﬁ?‘i“%b%fé‘ﬁ%wpeéreﬁﬁ@ﬁﬁ‘ﬁ/f}ﬁ@ﬁr%ﬁ?%ethyI -propenyi, bin- i-enyi, but-2-enyl.
but-3-enyl, buta-l. 3:diery'aspnd pheviike 1135:5Fhe termp@r6 alkeiy: dencteamatkyhradicalpas defined

herein, bonded. directly 40 an 29)%9%@ atam,, Examplgs,include metnoxy, ethoxy, n-nropoxy,
iso-propoxy, n-buioxy, t-butoxy, iIso=butoxy, sec-butoxy and the like. -6 WO 2006/069242
PCT/FIS2005/046599°The Rt e sal i e Aot 8 dtrhitipRior binEHBY EiBoAPPARIEY Ebntaining

the number @k Ggitkans asdncicated, J@ﬁ@fam}e&saassomeiew@@dmmemt&sﬁikvhtﬁxaed@uaue/l and the

group contaths | to 4 carbons. In some dlmentsa Isc tamsy}tf) § arbons some,
erance, . athicromatous discase, 1%108 stzo Nrom: ea1 edse arld 7e
embodiments contain 110 2 car ons, so iments n ain 1 car xamples F5fan alkyl

include, butc}w@r@mﬁ|ﬁeoﬁi>§}enqedm¢nn@m§/|thﬁJ@p@@ﬂl}qs‘el@%gwmutyﬁyw@lw aseagtiesesssbutyl, and

the like. The:desimy Clfradindearbpxamidsisdanotes aginalefalfalkyl graun-hesdedde the nitrogen

of an amlden(ﬁzjrtoE@ ere alkg/l hagt ame definition %s oung terelr} bTE1e Cl. ?d (Jkylﬁarboxamlde
may be repre%él ICd-z"t%y %%(ﬂ” W lr? 1ys lpl CIa, in Some em iments the metaboiic-relate 1sorder

is atherosclerosis. In some embedlmems the metabolic-related disorder is coronary heart disease.
In some embodiments the metabolic-related diserder is insulin resistance. In some embodiments
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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O AN C,,6 alkyl 10 H Examples include, but not limited to, N-methylcarboxamide,
N-ethylcarbe@mmid@sddsn- propylcarboxamide, AT iso-propylcarboxamideddashutyleasoxamide,
N-sec- butylcarboxamide, N-iso-butylcarboxanude, N-t-butylcarboxamide and the like. The term "C1.6
alkylsulfanyl" denotes’a1e6 3Res! PERIEAT BSHIREH XbrECdutfo% BN I RSEHESH SPIFROTBITA AR REHES) -
wherein the allkyhiagical hapihe sanedefiBiienasdesehhedihetelfmxarnpiesdne kideidaut not
limited to, methylsulfmyl, ethylsulfmyl, n-propylsulfinyl, iso-propylsulfinyl, n-butylsulfnyl,
sec-butylsulfinyl, iso-butyisulfinyl, t-butyl, and the like. The term "C1.6 alkylsulfonamide" refers to the
group O O N C,-6 alkyitmpcpfise s lestialky| braisle S8 B Mab R BerthssttiBeY f8fdin: The term
"Cl-6 alkylsulforsgh-tenetas @s€il ealkytiradicad:hesrd ed doaddionet-radicakiethertarmula: -S(0)z-
wherein the alkyl radical has the same definition as described herein. Examples includ t not
fmitect o, methylsulfoLyT AT SRR feaptina aan oA e S BRGE Halieerl
sec-butylsulfony#REHGASTHIOIPLERI®S butylsulfonyl, and the like. The term "C1.6 alkylthio" denotes a
Cl-6 alkyl radical bonded to a sulfide group of the formula: -S- wherein the alkyl radical has the same

definition as desgti gﬂﬁ? ' Fﬁé"‘mﬂl?
ethylsulfanyl, n-ﬁf)érlgpy su tﬁgpr%r)g/.,h |sQ-prop)§

Wﬂmited to, methylsulfanyl (i.e., C13S-),

_ : sulfanyl, n-butylsulfanyl, sec-butylsulfanyl, iso-butylsulfanyl, t-
30 butyl, 3fd the like. TRrSHERIFR® EF T EHEA ML D ERBRRRTRE T HBh S TSI B K group bonded
to the nitrogen gfiiavhioamitieng rallfp: wiae teisugitvt hipthersamexdefinition as found herein. The CI-6

alkythiocarboxamide ey ke fRRIsRSECRY. 0e lauing.< WN0L.20061089242 PCTILIRAARG/046599

S AN, CI-6 alkyl N Examples include, but not limited to, N-methylthiocarboxamide, o
N-ethylthiocarb GRS &INETHIRT & BYTEPRRE SXRIFE O RESH FrB IR REESIBE Raph RS receptor. For
N-n-butylthiocarkexasmicdesiNesetsshutiyttide arboianicesiis odon tyltfiigoa rhoresmid ey ennance
N-t-butyltbigcarbgﬁ%%gquég%: 5 The term "C1 alkylthioureyl" denotes the group of the

formula:
ATHEROSCLEROSIS 1s intended herein 1o encommpass asordzrs of lares and medium-

sized arteries that result in the progressive accumulation within fhe mitma of smooth muscie celisand
itpids.
CHEMICAL GROUP, MOIETY OR RADICAL:
20 The t=rm “C;4 acyl” denotes a C,5 alkyl radical bonded to a carbony] wherem ihe
defmition of aiky] bas fie sams defirvition ag described herein; some exanmies mclade but
not limited 1, acetyl, propionyl, nutznoyl, iso-butanoyl, sec-butanoyl, t-'nutéﬂoyl {e.,
pivaioyl), pentanoyl and the ke,

The term “Cie acvioxy” denotes an acyl radival bonded 10 an oxXygen atom wheremn

e
th

acyl has the same defnition nas descriped hersin: some examples melude out not Immited 1o
acetyloxy, propionyloxy, buisnovioxy, isc-puanoyloxy, sec-butanoyvioxy. i-butanoyloxy and
The term “Co allenyl” denotes a vadical containing 2 o 6 carbons whoersm at ieast

one carbon-carbon doubdle bond s present, some embodiments are 2 1o 4 carbons, and some

30 embodimens have 2 carbone. Both F end 7 isomers are embraced by the werm “abikenyl”
Furthermore, the term “alkenyl” meludes di-enes. Accordingly, if more thean one double
‘pond 18 present, then the bonds may te all £ or £ or a mixtures of £ and Z. Examples of an
alikenryl mclude vinyl, propenyl, 2livl, isopropenyl, Z-mefhyl-propenyil -methyl-rropenyl,
k- {-emiyl, bui-2-envi, but-3-emvi, the-1,3-dienyl, and the k=

35 The werm “C,; alkoxy” denotes an alkyl Tadical, as defined herein, bonded directly

0 an 0Xygen aom. Exarmies melude methoxy, ethoxy, n-oropoxy, 1So-propoxy, n-DUioxy,

+Duioxy, 180-DUoXY, sec~-butoxy and the Iike.
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-NC(S)N- wherein one are both of the nitrogen are substituted with the same or different C. 6 alkyl
groups and alkyl has the same definition as described herein. Examples of an alkylthioureyl include,

but not limited to, CH3NHC(S)NFI-, NH2C(S)NCH3-, (CH3)2N(S)NH-, ( .
(CH3)2N(S)R1"6%$§9‘?’E(%E’:H2NHC(S)NH-, 10 CH3CH2NHC(S)NCH3-, and:[ &tﬁ’é%%g’ﬁ.gw&”tgerm "Cl.

alkylureyF' denotes the groupiefithe formusar Ne(S)Nmrivhie e R-ane: asehottiof hadmitregens are

substituted with the same,or different Cl.6.alkyl grou herein alk s the %ﬁm definifion-as
described herein. Exarlﬁuﬁlé%r%c% %ﬁﬁf{?ﬁzﬁ%ﬁ t%%&%ﬁsh%tsﬁ%ﬁt%%@%ﬁ%N szg)fﬁﬂgﬁ
NH2C(O)NCH_ 3-, (CHSzM@)rpqenemy EX 4 yeReeNRisoe FEYoRrofREsone RS TR IR B NH-
CH3CH2NHC(O)NCH 3osmasghihralike «Fhenteiinm &R aliinyiidenotescantddiCakoontlining? to 6

carbons angd at least one _carbon-c e, 0di 0,3-Garhqns, and
§ e e L B e

rhon triple.bond, s
{
some embodiments have 2 arg%%%’ E%%g%ﬁ%ﬁets of ’afﬁ gi
prop-l-ynyl, 3 20 prop-2HiH sSBaIraad Bi€thyl-prop-2-ynyl, buta-1,3-diynyl, and the like. The term
"alkynyl" includes di-ynes, Thentasm “ananyicebatesie dnoup NidZle Theallere-t @ orailidyddimido”

denotes a C_6 acyl groy [ In..hop NEL grain e Glalk alkylarpide. group may
be represented by the ?é%ﬁ%g%?ﬁg%?ﬁ%g%%ﬁ?gﬁga pgl a@% E>.<amp|e:~i,[1 of an alkylamido gro%p include,

but not limited to, -NHCESUi& boRAdO By JRtAISE e He 8P ™ mino-C11.6-alkyisulfonyl" denotes an

allcylsulfonyl group, as defined herein, bonded to &n NH group. The amino-CI-6-alkylsulfonyl group

may be represented by 30 the following formua; HC1s6lladkyl Examples of an

amino-CI.61(-93IkyIsquonyl group include, but not itecﬁto, -NHS02Me, -8 WO 2006/069242

PCT/US2005/046599 -NHSO2Et, -NHSO2propyl, apd the like Theterm  Cl, alkylthioamido” denotes
. - < o TN-n

a C,.6 thioacyl group, a%}l{ﬁré?llﬁse SFam 118%05;1 eg t%azgrr]n 15%8’6@%%?8 aﬁﬁ]gwa%amldo group may

be represented by the fotipinbofenideld-iSipropylcarboxaride, N-n-butylcarboxamide, N-sec-

butylcarboxamide, N-isc-butylcarboxamide, N-t-butylcarboxamide and the Iike.
The term “Cy. alkylsulfinyl” denotes a C, alkyl radical bonded to & sukfoxide
15 radical of the formuta: -S(0)- wherein the alky! radical has the same definition as described
herein. Examples include, but not limited to, methylsulfinyl, ethylsulfinyl, n-propylisulfinyl,
iso-propylsulfinyl, n-butylsulfinyl, sec-butylsulfinyl, iso-butyisulfinyl, t-butyl, and the like.
The term “C;.¢ alkylsulfonamide” refers to the group

RV
('?-L/S\N/C1'5 alkyl
H .
20 wherein C;_; alky! has the same definition: as described herein.
The term “C¢ alkylsulfonyl” denotes a C,. alkyl radical bonded to & sulfone
radical of the formula: -S(O),- wherein the alkyl radical has the same definition as described
herein. Examples include, but not limited to, methylsulfonyl, ethylsulfonyl, n-
propylsulfonyl, iso-propylsulfonyl, n-butylsulfonyl, sec-butylsulfonyl, iso-butylsulionyl, t-
25 butylsutfonyl, and the hike.
The term “C.s allylthio” denotes a Cy.¢ alkyl radical bonded to a sulfide group of
the formwla: -S- wherein the allyl radical has the same definition as described herein.
Exampies include, but not limited to, metylsulfanyl (i.e., CH;S-), ethylsulfanyl, n-
propylsulfanyl, iso-propylsulfanyl, n-butylsulfanyl, sec-butylsulfanyl, iso-butylsulfanyl, t-
30 butyl, and the Iike.
The term “Cy.s alkylthiocarboxamide” denotes a single C,.¢ alicyl group bonded to
the nitrogen of a thioamide proup, wherein allkyl has the same definition as found herein.
The C,.¢ alkylthiocarboxamide may be represented by the following:



N)~'Ct-6 alkyl 5 Examples of an alkylthioamido group include, but not limited to, -NHCSMe, -NHCSEt,
and the like. The term "C1.6 alkylamino" denotes one alkyl radical bonded to an amino radical
wherein the aI | r%glgﬁl4has the same meaning as described herein. So ﬁ%?gngjﬁ}%lgmclude but
not limited to, hath ?nuno ethylamino, n-propylamino, iso-propylamino, n- amino
sec-buylamino, iso-bhylamino, t-buylamino, and tize like. Some embodiments are "C,-2 alkylamino™
The term "aryl" denotes an aromatic ring radi alﬁﬁgtaj@ipfgﬁbtp 10 ring carbons. Examples include
phenyl and naphthyl. 15 The term "arylsulfmyl ques 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
"arylsulfonyl" denotes EHERFGFE eb@ﬁﬂ@élrﬁﬁm&?uffdﬁifpygaiﬁﬁfwmﬁd%ymgmﬁﬁﬁ% f&in the
aryl radical has the samgrdsfihitiarbas:tescribeghpyincdrhextende, Tdn/ticthdenotesnai, AFgtgroup

bonded to a thio radica] gihe fprmig:. %%o%u\&}ﬁﬁ&%&%&@lm&\ﬂﬁ% lhasihe samedefiniion as
described herein. The term’’ carbamlmldo refers tQ agroup of the %?Io%mg chemical formula: NH

H2N J and th some embodimE&E Bn& o iBHARE GRS &% SBTR Sther group. For
example, one hydrogemcasivenieptaced aith diyidroxypegroup s givedyhioBcwueoxydirbdfmimidoyl
group, or one hydrogen. gan é’&ﬁ?@1@%@8}‘%@%@%@‘Mé‘ﬂxﬁ&&?a&%&%e&\h&&%{hﬂ&%{ hargiandoyl,
N-ethylcarbamimidoyl, N-propylcarbaminudoyl, N- butylcarh gzgnﬁgl \gl]ﬁagg ;Q(: Ike. The term
"carbo-C1,5-alkoxy" dé]%gfggoﬁr@i}%clﬁﬂfypg&éflﬁt%\dé%%%m HtH&alkyl group is as
defined herein, Exampl€$ipblisieiih (THRoN{RNEd (CH30CAcHe FbiHAEBGe by, carbopropoxy,
carboisopropoxy, carbehutaxyEaPRSES Ryt carbo-iso-butoxy, carbo-t-butoxy, and the like. The

term "carboxamide" refers to the grou IH2 The te "earboxy" or "car . otes the group
-CO2H; also referred to as a %érf%f& %d*’a"‘é‘?‘g 3up m@% efﬁ?%’/ EZ‘?? bﬁ?}g@ &599 The
term "cyano" denotes thee gﬂ@hﬂ&@lﬁ@eﬂ’@@mﬂw O BsEsfCTo IR Sﬁé%@t@?ﬁ%&ﬁuﬁ&i@d ﬁﬁ@’ radical
containing 3 t0 6 carbaig:$eme BmbRdime pisEaM aN3I0LR GarboNs:seBecemangiments contain 3

to4 include, but not limited to, CHNHC(O)NE-, NH,C(O)NCH:-, (CHa):N(O)NE-,
15 (CH3 ), N(O)YNH-, (CH3)N(OYNCH;-, CH;CH,NHC(ONH-, CH;CH,NHC(O)NCH;~, and
the Hike.

The termn “Ca.q alkynyl” denotes a radical containé:ng 2 to 6 carbons and at least one
carbon-carbon triple bond, some embodiments are 2 to 3 carbons, and some embodiments
have 2 carbons. Examples of an alkynyl include, but not limited o, ethynyl, prop-1-ynyl, 3-
20 prop-2-ynyl, but-1-ynyl, {-methyl-prop-2-ynyl, buta-1,3-diynyl, and the like. The term
“atkynyl” includes di-ynes.
The term “amine” denotes the group —NH..
The term “Cy alkylamido” denotes a Cy acyl group, as defined herein, bonded to

an NH group. The Cy.alkylamido group may be represented by the following formula:
o

s X

01 -5 aiky!
25 .
Examples of an alkylamido group mclude, but not Hmited to, -NHCOMe, -NHCOE, and the
Tike.
The term “amino-C, ¢atkyisulfony?” denotes an alkylsutfonyl group, as defined
herein, bonded to an NH group. The amino-C, s-alkylsulfonyl group may be represented by
30 the following formula:

éfx\//
~~

“Cag alkyl
Examples of an amino-C; s-alkylsulfonyl group include, but not limited to, -NHSO,Me,

-8



carbons. Examples include, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl. 5 The term "C3.7
cycloalkyloxy" denotes a cycloalkyl radical, as defined herein, bonded directly to an oxygen atom.

Examples inglude cyclopropyloxy, cyclobutyloxy, cyclopentoxy, and the ”;l‘@r %E-;, EIM 4528
dialkylaminoW eho }é’gj%%amino substituted with two of the same or diﬁerentlé y[f“rall%i?:als wherein

alkyl radical has the samgdefiniigR@s:dserbed hierein. A 10 C2.8 diallcylamino may be represented
by the following groups: PI-4 alkyl -N.. C14 alkyl Some embodiments incl %8 diglkylamino, such
TIPS e s Rl

as N(CI_3 alkyl),. Examples 0 include, but ROt Timit ) thylamino, .
methylethylamino, diebisyfiasiris. NR ersipios Harinhicratdrmen spyRimAssakt thetiior® e he term
"C1.6 dialkylamido" degatgs: two alkyl radicals, that are the same or different, bonded to an amido
group, wherein alkyl has the same definition as desgfibed herein. A C1_6 dialkylamido may be
represented by the following group: N" CI-6 allgyl C}@ alkyl wherein C1.6 has the same definition as
described herein. Examples of a dialkylamido' 2 ﬁnclu@eg bisyinot limited to, -N(CH3)000E3,
-N(CH3)COGCH2CH3, and the like. The term "Cl, dialkylthioamido" denotes two alkyl radicals, that are

the same or different, banged dna driddioicdtigeeup rwidrdint atidihirsisthtEaiMe deidittnhang

described herein. A 0}-6,dialkylthioamido may be represented by the following group: S N11~ CI-6

alkyl. C1_6 alkyl 25 wherein CI.6 has the same definition as de cr%egi herein. Exam Ieg.gfﬁka
N@ﬁ f § e. The

dialkylthioamido include, but R6FTiitetr A RITEIY 3§ EEEHE° SFPCHS "and the
term "C1.6 dialkylearbokasmiice derotdisative dikgpnranicalsg thdtardheesamBorat @if@ient, bonded to
an amide ggoup, wherejpalkylhas: the:sAme.dsfinitian as,Hesssiaasohersin, AGkSytialiylearboxamido
maybe represented by the followingﬁ%@#ﬁl: 0. A@I CII-6, %Iké_/]IDHB I/(r)ﬂjtsi%alkgl g&gvg) 2006/069242
PCT/US2005/046599 WREFEHCE % SR HeTRTToR 5S descbed hersin, Examples of a
dialkylcarboxamide  are “Cy; alkylaminc.”
The term “arvl” denotes an aromatic ring radical containing 6 to 10 ring carbons.
Examples include phenyl and naphithyl.
15 The term “aryisulfinyl” 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 werm “arvisulfonyl” denotes an aryl group bonded to a sulfonyl radical of the
formula: ~S(O),- wherein the aryl radical has the same definition as described herein.
The term “arylthio” denotes an aryl group bonded to a thio radical of the formula: -
20 $- wherein the ary! radical has the same definition as described herein.

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

HoN kf ,

>

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 N-

25 hydroxycarbamimidoyt group, or one hydrogen can be replaced with an alkyl group to give
N-methylcarbamimidoyl, N-ethylcarbarmimidoyl, N-propylcarbarnimidoyl, N-
butylcarbamimidoyl, and the Hke.

The term “carbo-Cp.o-alkoxy” denotes a Cy; alkyl ester of a carboxylic acid,
wherein the alley] group is as defined herein. Examples include, but not Iimited to,

30 carbomethoxy, carboethoxy, carbopropoxy, carboisopropoxy, carbobutoxy, carbo-sec-
butoxy, carbo-1so-butoxy, carbo-t-butoxy, and the like.

The term “earboxamide” refers to the group —CONH.
The term “carbexy” or “carboxy!” denotes the group ~CO,H; also referred toas 2

carboxylic acid group.
-9 .



include, but not limited to, N,N-dimethylcarboxamide, N-methyl-N-ethylcarboxamide, N,N-
diethylcarboxamide, N-methyl-N-isopropylcarboxamide, and the like. The term "Cr-6

dialkylthioca ide" denotes two alkyl radicals, that are the 5 same %@iﬁ%ﬁaﬂb@%@ged to a
thioamide gr%gu%)%%v%(gﬁr%ezfg alkyl has the same definition as described herein. AC,_6

dialkylthiocarboxamido maybe 4 epresesiedibwthedoliewinggroup: S AN C1_6 alkyl Cr-6 alkyl
Examples of a dialkylthiocar%gggé@ m%%@bg%@@tﬁég@stggr 194N ngaggcrg%gM,gqi%%acgtboxamide,
ike. I '

N-methyl N ethylthiocarboxamidée andth e tens; "C,.6 haloalkoxy" denotes a haloalkyl, as

defined herein, which FSTHRSCHYIEFRISENTE APBIGER BRI S STEL Rt BEEAGR fimited to,
difluoromethoxy, triflugremetmaxysRsdduiifltietoathoXyysiutsl ueiosthigxyvalobethe like. The term "C,-6

haloalkyl" denotes an alkyl group wherein the alkvl is sulistituted  with halegen rapging from one to
fully substictgjted, wherein a ftjl?‘f seﬁﬁs%:ﬁtg&h ﬁﬁé’gl% can 15 é% rﬂ%iﬁesented by the formula ChL2b+,

wherein L is a halogerPaifed firerép e depesmeh fee et SIRIPRERIIREh HRP %R one halogen
is present then the halpgepnsimay e theisgame or different and selected from the group consisting of

F, Cl Brand 1, it s understogg gt the, iiaaialio® 800 uplgert. aadhe Bams deliiien:as found
haloalky

herein. In some embodiments, alkyl is a"Cr4 haloalkyl" and the group contains 1 to 4 %rbons,
some 20 embodiment<SERrR s S EhsbREn eleambBaiRme SRR P8 R RE: some
embodimernts contain Tgatbeyi-Mihetettie hatoatksd iy fudlioBebstitmtepkwith halogen atoms, this group
is referred herein as a perhaloalkyl, one example, is an_abifully substituted with fluorine atoms and
is referred to herein as a "perfluoroalkyl.” In so mbodiments, examples of a haloalkyl include, but
not limited to, difluoromethyl, fluoromethyl, 2,2,2 25 tr\dmmyethyl, 2,2-difluoro-ethyl, 2-fluoro-ethyl,
1,2,2-trifluoro-ethyl, 1,2-difluoro-ethyl, 1, 1 -difluoro-ethyl, 1,1,2-tifluoro-ethyl, 3,3-}rifIL%oro-propyl,
2,2-difluoro-propyl, 3,35‘611?&8{}251‘3?@&?@?%&?6-?3?8%%“2%,%‘31?1‘?136%0%1"0%&9&322, *Bifitioro-propyl,
2,2,3,3,3- pentafluoro-pigipyikndsa, Bi3:detvafhuoiosiied py HiReZhSriio orotropylanin 3igtdaamaoro-
propyl, 1,2,3-trif|uoro-pwm%ﬂ%grgmgyﬁgpgﬁﬁ%@@g{@ﬂgqg@;propyl, 4,4-difluoro 30 butyl,
3,3-difluoro-butyl, 4,4,4-trifluoro-butyl, 3,3 -difl oro-b,u&gl, and th 1Ii e. Inalsotr[g$ gg;ebsodirggnts,
examples &f a perfluoroalkyl ifRRITE Bt HBHHARE (S PRI OTS et BentarToroathy .
heptafluoropropyl, 1,2,2ifetettdftudrdiolantrifiidormmetkustngliodhes thesire drfmptimndestisd
haloalkylsulflnyl" denotgs4,halealkyladical hondedteasedioxiegsau althe formula: -S(O)-

wherein the haloalkyl radical has the same definition gs 35 described herein. -11
és\ilﬂ)LCH.; alkyl

Ci.q alkyl

wherein C. has the same definition as described herem, Examples of a dialkylamido
20 include, but not limited to, -N(CH)COCH;, -N(CH;)COCH,CH;, and the like.
The term “C. dialiylthioamids” denotes two alkyl radicals, that ave the same or
different, bonded to a thicamido group, wherein alkyl has the same definition as described

herein. A C, dialkylthioamide may be represented by the following group:

S
£\§)L01_6 alkyl

Cy.p alkyt
25 whersin C, 4 has the same definition as described herein. Examples of a dialkylthioamido
inciude, but not limited to, -N(CH)CSCH;, -N(CHy)CSCH,;CHa, and the like.
The term “C,. dialkylcarboxamide” denotes two alky] radicals, that are the same
or different, bonded to an amide group, wherem alky! has the same definition as described

herein. A Cy¢ dialkylcarboxamido may be represented by the following group:

Q
~Cy.q alkyi
('&L)j\i?i 1.5 GKY

26 C-@,a aikyi
- 10 -



WO 2006/069242 PCT/US2005/046599 The term "C1. haloallylsulfonyl" denotes a haloalkyl radical
bonded to a sulfone group of the formula: -S(O)2- wherein haloalkyl has the same definition as

described herein. })’}1 %i{m "C1.6 haloalkylthio" denotes a haloalkyl radi;%ﬁ}ﬁ%%%ﬂﬁ’ﬁg@d to a sulfur

W 200 ?099 . . . g W "
atom wherein the haloalkyl has the same meaning as described herein. e term "halogen” or "halo

denotes to a fluoro, chiggg.:REaMe.ardeds: AruRonERatenmd hataroakyhydenatos.Rp aromatizising
system that may be a single ring, two fused.rings or three fused rin rej ng ting carbon
is replaced with a heténr%%#%r[ﬁu& teE’cIFé f?%r%%ﬁpﬁ%ﬁﬁ%%ﬁ%gﬁ é%r%ﬁ?%%%%%t?h%%%ﬁ and N
wherein the N can be dptiderstipeuissttrsevithisaperylgsppeiee it iEkamples of heteroaryl 10
groups include, but not limitegdiowepyridyl dhanzeiucamkpymz dyhpyridaZipybdyknidiaylihdriazinyl,
quinolinyl, enzoxazolyl, benzathiazolyl, 1H-benzimidazolyl, isoguinplinyl, squinazok inoxalinyl
and the Iike?f In some g&’%eo%ign%eﬁft:é%a%dﬁ]de%%??groﬁ% Qllgbw%%g%% ,%(sélr% les in%?tﬁ%ééﬁ%ut not
limited to, pyrrolyl, indeiprimdbeieniie Criialey i ora Tl diEe GBS A RO AL ARt 8 #7B8h ring
(i.e., cycloalkyl or 15 cycloalkenyl as defined herel) wherein one, two or three ring carbons are
replaced by a heteroatom selected from, but ngt limjted:to; sivg group consisting of 0, S, N, wherein
the N can be optionally substituted with H, C14<acyl §r C14 alkyl, and ring carbon atoms optionally
substituted with oxo or a thiooxo thus forming a carbdmy @f¥hiocarbonyl group. The heterocyclic
group is a 3-, 4-, 5-, 6-PlfpResbersdcanatingfiagomiamples whiee@d HéMerocyclic group include
but not limited to amnd&_—%&ll l%gégr%%%ﬁ@ azetiding ¥l aralidingviAzeHdipsyl, piperidin-1-yl,
piperidin-4-yl, morpholin- -y?f Iperzin- -y‘lﬁ':5 iperzin-4-yl; pyrroiidin-1-yl, pyrrolidin-3-yl, .
[1,3]-dioxoMn-2-yl and the |iké%=rﬁéfté% hﬁ'@f‘é’f&%’r’;’/f@%ﬁﬁ9P‘°al$?iloféée§??&tlé?8‘§rwﬁ?bﬁ8?%"?%efined
herein, that is directly banded to thesearbon Bianpiebomydegboupt(ieijeCC)iExamples.of 25

heteroarylcarbony! groypg,ipgluds buthot imitschig RusivhGadianynzaturaiyl- carbony!

pyrazinyl-carbonyl, pyridaziny -carbo’[]’ [, pyrimidinyl-carbonyl, triazinyl- carbgngﬂ\, &uinglintxé-garbonyl,
benzoxazolyl-carbonyl, benzotRfs3ty FealBBAY A ST AT SR XaTEET G804t iRaTRYFcarbonyl,
quinazolinyl-carbonyl, guihbxiatienytareahberylopsyoroliy setrtrsd, idsipl:caliyemyitetbaealikecas0 The
term "hetergcydiC'CarW%E}&%Q&%%?e@%ﬁ%ﬂ%1%9&%%3@@1{&&%%%&9iﬁ?i riicestlythonged:to the

carbor! of a carbonyl group g.e., C=0). In som emb(})ﬁiments,matseriggl n{{é ?Oneof glae eeti}ga:rso%:l}/cclic
group is bonded to the EHBBR A GFEUR BT R R THE ER A TpTas TiC u%gé, But not imited to, O O O
O and the like. -12 or different and selected from the group consisting of F, Cl, Br and I; it is understood that the

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

embodiments, haloalicyl is a “Cy.4 haloally!l” and the group contains 1 to 4 carbons, some

20 embodiments contain 1 to 3 carbons, some embodiments contain 1 {o 2 carbons, some
embodiments contain 1 carbon. When the haloalky! is fully substituted with halogen atoms,
this group is referred herein as a perhaloalkyl, one example, is an alkyl fully substituted with
fluorine atoms and is referred to herein as a “perfiuoreaikyl” In some embodiments,
examples of a baloallyl include, but not limited to, difluoromethyl, finoromethyl, 2,2,2-

25 iriffuoro-ethyl, 2,2-diftuoro-ethyl, 2-fluoro-ethyl, 1,2,2-trifluoro-ethyl, 1,2-difluoro-ethyl,
1,1-diflucro-ethyl, 1,1,2-trifluoro-ethyl, 3,3,3-trifluoro-propyl, 2.,2-difluoro-propyl, 3,3-
diftuoro-propyl, 3-fluoro-propyl, 2,3.3-trifluore-propyl, 2,3-Diflucro-propyl, 2,2.,3,3,3-
pentafivoro-propyl, 2,2,3,3-tetrafluoro-propyl, 2,2,3rifluorc-propyl, 1.2,3,3 “etrafluoro-
propyl, 1,2,3-riflucro-propyl, 3,3-diflucro-propyl, 1,2,2,3-tetrafluoro-propyl, 4 4-difluoro-

30 butyl, 3,3-difinoro-butyl, 4,4,4-trifluoro-butyl, 3,3-difluoro-butyl, and the like. In some
embodiments, exarnples of a perfluoroalkyl include, but not limited to, frifluoromethyl,
pentafluoroethyl, heptafluoropropyl, 1,2,2,2-tetrafluoro-1-triffuoromethyl-ethyl, and the like.

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

35 described herein.

-11 -



WO 2006/069242 PCT/US2005/046599 The term "heterocyclic-oxy" refers to a heterocyclic group, as

defined herein, that is directly bonded to an oxygen atom. Examples include the following: OaO\SS

0tIX0 5S HN‘%O\ 0O~SS O O\~ ; HN O\~ ; S O\~ and the like. The term '}?}?ﬁ?@’)ﬁ%ﬁﬂ gnyl" denotes
nitro 3

a heterocyclic r%)ﬁg?ﬁgszﬁefined herein, 5 with a ring nitrogen where the ring gen i1s bonded

directly to an SO2 group forming,aa -sylfpnamigeukxemalesincludesbisaed isieride 0880 0° 0 LD
VS N /S\VS N 00, and the like. -The term ‘hydroxyl: denotes the group -OH. The term.\C 7.
oxo-cycloalkyl" refers %Dﬁ%ﬁgeégln&%lﬁlké’@géwe |?15¥1e8%35;8’iﬁn ,asj%e\'/%ll%ré%ﬁ%%g %Sfc%%%?rieng carbons is
replaced with a carbonyl. Exdinptes §FGarlsrBoEpOsRyFHidiled- B m i e tinbrededso a sulfur
2-oxo-cyclobutyl, 3-ox@rsyelabeiyhaR¥aksyeiopentit A-axa-ayatehwxyhaad the like and represented

by the following structures r ctively: .S's JJI S5 PemaaQ O0 and,0 15 The term "nitra" denotes
the group -NO2. The term "p?\%%%)%r}"%%{‘o esm"togrthié goroﬁgoc%lngO-(.) The tefm "phenyl'?r%%ggs to the

group C6H5-. The term "sulfoHSie et Yl fFRClFoa 3t oDes NSy SERERE M R HERREARA" refers to
the group -SO3H. 20 Thedesarnthiglidetaiesihe gratn aSkist bhertes nartCl-6 thisrdyitdenotes a C3_6
alkyl radical bonded to.a thiocarbonyl. wherej finiti : defipitianas
described herein; soméwée;g%)p é%e"i%%u?i’éi %{t]nr%%§? m%%g% %I)g ﬁé%gxég&%ggﬁé%gs -CSCH2CH2CHS3,
and the like. The term SCWERORIPRENEREI RIS B rhatarid PEbm B amRES A58 pounds or

two 25 components; for@xamgia: anchaviirowut tatioh barihanmh oeatios], Goxipositmmxsany.,
Composition comprising.a.comaging gt ths preseninyenion sadaRbrmassulsalinasceptable
EFFICACY sha

carrier. The term COMPOU mean a measurement of the ability of a compound to

inhibit or stimulate receBtBFURHRLEHARE R BANEEY (&5 FAS STIPEIRaNHy BRI Y 13K 2006/069242

PCT/13S2005/046599 FHectanmiE QNS FutohHELN AGTHIVAT B RESERTGR shall mean a receptor

subject The term “heterocychic” denotes a non-aromatic carbon ring (i.e., cycloalkyl or

15 cycloaikenyl as defined herein) wherein one, two or three ring carbons are replaced by a
heteroatom selected from, but not limited to, the group consisting of O, §, N, wherein the N
can be optionally substituted with H, C,.4 acyl or C; alkyl, and ring carbon atoms optionally
substituted with oxo or a thiooxo thus forming a carbonyl or thiocarbonyi group. The
heterocyclic group is a 3+, 4-, 5-, 6- or 7-membered containing ring. Examples of 2

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

The ferm “hetercaryicarbonyl” denotes a heteroaryl group, as defined heremn, that

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

25 heteroarylcarbonyl groups include, but not limited to, pyridyl-carbonyl, benzofuranyl-
carbonyl, pyrazinyl-carbonyl, pyridazinyl-carbornyl, pyrimidinyl-carbenyl, riazinyl-
carbonyl, quinolinyl-carbonyl, benzoxazolyl-carbonyl, benzothiazolyl-carbonyl, 1H-
benzimidazolyl-carbonyl, isoquinolinyl-carbonyl, quinazolinyl-carbonyl, quinoxalinyi-
carboniyl, pyrrole-carbonyl, indolyl-carbonyl, and the like.

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

Examples include, but not limited o,

@] O O
PN PN N
YN YN N
N , Q , O and the like.
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to constitutive receptor activation. The term CONSTITUTIVE RECEPTOR ACTIVATION shall mean
stabilization of a receptor in the active state by means other than binding of the receptor with its
endogenous‘lgl%and or 5 a chemical equivalent thereof. The terms CONT%QE@;&QHI&CTWG shall

mean bringin He R tfickked moieties together, whether in an in vitro system of anin vivo system.

Thus, "contacting” a RUP25 rgeeptos with 3 Gernno widef thedrsalivndichdesize.adn)inistkation of
a compound of the present invention to an individu.tal for exgl%gttﬁ afoqluman, having a R-UP25

receptor, as well as, fol BXRRITE= 1D AT E RN S c%drlﬁlﬁlgﬁ]ﬁl & invention into a sample containing
a cellular or more purified Hencoftain %25 rece .OGH?RCEIRE(%?ART DISEASE
is intended herein to encompas discfélcers cobmprisinga nqq@of e sall blood vessels that
supply blood and oxygen to the heart. Coronaryheart disease usually resultsirom the build up of fatty
material and plaque. As the coronary arteries 15 narrow, the flow of blood to the heart can slow or
stop. Coronary heart disease can c Hes pain @*ahpgina) R of breath, heart attack,
or other symptoms. DECREASE isé:sez to refer to mction in a@gjra le quantity and is used
synonymously with the terms "redude”, "diminish", ""f@wer", and ”less&n". DIABE E:s]ﬁ%'ed herein is
intended to encompass the ushakahiagaesiseiukBlyT BS20 nadedydn any.of thénmditreds including,
but not imited 10, the follging, st aymatorus ofiabales: (6-eaolviria Adydipsiapoliphaoia) plus

casual plasma glucose levels of greater than or equal to 200 mg/dl, wherein casual plasma glucose is
defined any time of thesd&paBiiar i Wfi%”ﬁﬁl%“ﬁ?hf‘ﬁ&&lt%r drink consumption; 8 hour fasting
plasma glucose levels of less than or @\qﬁhl to 126 mg{gf and plasfiaWlucose levels of greater than or
equal to 200 mg/d12 hours following.or&hgeministr ieﬁ~@75 s glucose dissolved in

[

water. The phrase DISORDERS OF LIPIOD MEIABOLISM is intended higrein to include, but not be
limited to, dyslipidemia. The term DYSLIPIDEMIA is intend&d herein to enicompis&uigsrders

comprising any one of elevateg.lgvelpfRiasmadias tattyagidsmelevated level of plasma cholesterol,

elevated level of 30 LDL-chol steroltlﬁrducoe"d ||\°‘jv f=%Mr%%%h(#escteéﬁlaﬂa@%s%%%&%%@(el of plasma

triglycerides. The phrase IN NEEFBF TRERT 45 Used hiarein, refers to a judgment made by a

caregiver (&0g. physicianhngirsee aihsaipesetronereaiecdivite eyt RrriRifs oVetefFfarian in the case

of animals, including noRJXsmaMmERBETRALE) that-ardusvcualyormimaleayiesst, dkbenefit from

treatment. This judgmentcils ryn%‘q%gaggdcgg ayyﬁ%g %%{faa%}ipre%rgggltteadrgyiﬂmtt@oqlg%%lé@ﬂc&ggregiver's 35
db that the individual is il

expertise, that includes%eoﬁnowle e , or will bé ill, as the result of a disease,
condition or disorder thatspg¢tagrable by the compounds of the invention. Further, the phrase "in need

of treatment" also refers to the "prgphylaxis}@f an indiv.ié@ﬁvjich is the jJudgment made by the -14
o

&r\[fo’ \:\KO Q ! ﬁ\é f:\ao

O ]
15 The term “nitre” denotes the groun -NG,.

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

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

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

The term “sulfonic acid” refers to the group —SC-H. .

20 The term “thiel” denotes the group —SH.

The term “Ci.¢ thioacyl” denotes a C, ¢ alkyl radical bonded to a thiocarbonyl
wherein the definition of alkyl has the same definition as described herein; some examples
inchude but not Himited to, -CSCHa, -CSCH,CH,, -CSCH,CH,CH;, and the like.

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



WO 2006/069242 PCTIUS2005/046599 caregiver that the individual will become ill. In this context,
the compounds of the invention are used in a protective or preventive manner. Accordingly, "in need

of treatment’ V‘Jgfers /té)ﬁ#%%judgment of the caregiver that the individual is@%dg@{sg@ become ill

2606 . . : :
and the compounds of the present invention can be used to alleviate, inhibit, ameliorate or prevent the

disease, condition or diserdel coberarmViiDWVARDAL eenired-hieteik i st any-animalteincluding
mammals, for eté%@n%!_& rp@i?e rt%}sébo‘trgm%t;lrodents, rabbits, dogs, cats, swine, cattle, sheep, horses, or
primates, and in"one embodir ent, humans. The terms INTMIT or INMITING, in relationship to the
term "response” shall HesAthEPNSIEEHORYE RE(STE et O vEMEdahHRE: prodaid 6f 4
compound as opgeseitansthe: sbsencr.ak dthecnnapruithe NGRibd MiRESISEANGEaswused herein

is |ntended5to encompas %JE%%% \| diagnosis of insulin resistance made by any of a number of

methods, including But not restricted to: the intravenous %Jéhcose tolerance test or measurement of the
fasting insulin level. It iShrEMESANRERGT thERNEARTERCReh s BIR6EA BoRfsErima &R ht of the
fasting insulin lexgtang-therdegraeoidosiastin sesistancet<ihdhefofeporengd uRIURE sevated fasting

sl levels 85 g1 g Rl AL 01 DSHINAE S @RGR IO PLIRRSS AT Dg Waleyormal
naivi

glucose tolerance (NGT uals have insulin resistance. A diagnosis of insulin resistance can also

be made using tHePB{GIAERIE" GitTERisé BIERTH SRS T REEarTFiRrPE BSE AL BNTETFR shall mean
moieties that bingitha:engdogenous! kdiin ofvtheoPtisecepttr ontanthezcehstitutivety ractivdted form of the

receptor, and which InbiRit the hasefieg-nraggljular response initiated by the active form of the

receptor below the normal base [evel of activity which is o%%erved in the absence of agonists or partial

agonists, or decrease GFEBVIGHEARE MEEARE 1 /P EBrL RB SHT SRS K SRR T Rellular
response is inhibitedwimghe thresahdecdivaises threrseragbnoib s ont denistiB0%6rtirCotbircbpiodiments, by

at least 50%, ang;in.stilother.2h.emhedingnts .al least 2% paseomnar ety theibaseline
response in the absence o thegiveése ggonist. The term LIGAND haz%\tll mean an end%%efnous,

naturally ocurrifgTRBIEEUIS SHRSHE foP a8 S Y h SU hatt Al oéacucri?|SF1"?"§|§€rEéaclzlecﬁ~ or The phrase

METABOLIC-REkpHEDDIS ORDERS inditdntibeiber eindstimemgerbut not 30 be limited to,
dyslipidemia, atherosclgspsigr £9ranads R diSeRse:H SH L sisiap gemabesitys ukapaired glucose

tqlerance, atheromatousog' eagle[heh erte s{icom,“ troke,, nvgrrqme ){1 rsleart disease and type 2
diabetes. As used fierein, %ﬁe erms 5%EETE§'SPW%%LKT@& sbﬁgﬂ mean to refer to an increase
or decrease in the amoBAARRIRy: reahesge s ntstided o Perprapaeds el fRE RiNHSH-BE @S molecule.
As used hergin, anlREfoR AR HAL AGQNIRITGIS: ot aiehntkataaivpipsantiniraceitutar of diabetes
(e.g., polyuria, polydipsiza, polyphagia) plus casual plasma glucose levels of greater than or equal to
200 mg/dl, wherein casual plasma glucose is defined any tire of the day regardless of the timing of
meal or drink consumption; 8 hour fasting plasma ghucose levels of less than or equal o 126 mg/dl;
and plasma glucose levels of greater than or equal to 200 mg/d] 2 hours following oral administration
25 of 75 g anhydrous ghicose dissolved n water.
The phrase DISORDERS OF LIPID METABOLISM is intended herem to include, but
not be imited to, dyslipidenxa. .
The term DYSLIPIDEMI A 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 L.D1-cholesterol, reduced level of HDL-cholesterol, and elevated level of plasma triglycerides.
The phrase IN NEED OF TREATMENT, as used herein, refers to a judgment made by a
caregiver {e.g. physician, nurse, nurse practitioner, ete. in the case of hmmans; veterinarian in the case
of animals, including non-human mammals) that an individual or animal requires or will benefit from
ireatment. This judgment is made based on a variety of factors that are in the realm of a caregiver’s
33 expertise, that includes the knowledge that the individual is ill, or will be ill, as the result of a discase,
condition or disorder that is treatable by the compounds of the invention, Further, the phrase “in need

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

- 14 -



response when it binds to a receptor (for example, a RUP25 receptor) but to a lesser degree/extent
-15 WO 2006/069242 PCT/US2005/046543 compared to a full agonist. The term partial agonist is a

relatlve term gvs' ced o%siazri'zal agonist generates a .pal’tli?'ﬂ response com‘par}ggltl%g%ts}ag _;bjll agonlst'. It
is understood that sINCE fiew compounds are being discovered over time a compound once described

as a full agonistgapater.changsiea partabrgonisibaseane disgovery-ofvewdibagenist. 5 The
term PHARMACELTICAL COMEOSITION shall mean acompasilion. or Risyenfingealing or
controlling a dise4se state or condition comprising atteast one active compound, for example, a
compound of théprasereihpthtondeidrgphathardlarcams dtasitapeecnds pHasrgtButically
acceptable solvaies@ndienbysraiesithere afand:atlieasto pe-phatmacesticallytiaceaptabte carrier. 10

The term P ARMACE It e ddar b Rl RAIER %ﬁ}ﬁ%ﬂ&%&%ﬁé&ﬂﬁ

AR.ANY
substantially inert substance used as a diluent or vehicle for a compound of the pre_sent0 invention. The
phrase THERAPEOFICRICE: YA Pyl BRIGURER SRS Ea e S heTR OB HE PERSth 5 ctive
compound or phagsateditical agenkihat elicits the biological or medicinal response 15 in a tissue,

syster, animal, individyg) gL iGHAL pieRRUANLIX A dassaichen, velarnarian ihedial doctor

or other clinician, which inciudes one or more of the following: (1) Preventing the disease; for example,

preventing a dis@ESBOEEREFRTIBH MSHTHRISHTHRC I FAPHIIL BEBREHPBSBaTHE Yisease,
condition andisotdenhpdaioes not yet experience or display the pathology or symptomatology of the

disease, 20 (2) Inhibiting e Aisaraeriotexample . inaihiting Adiseasensrnalionondiserder in an
individual that is experiencing or displaying the pathology or s tomatology. of the disease, condition
or disorder (i.e., AFPURAFRFRIFHEIALYETD, ﬁ%ﬁ@ﬁﬂ%ﬁ%id’b@%ﬁﬁ%ﬁ WisHtHASI8%y), and (3)
Ameliorating theitisesse; forexirplecarsietioratngadischsBstunditionordisorael imern ©s
individual that is gxperiencing.or.displaving-he.Ratholaoy of symptematology.ef thedisease, condition
or disorder (i.e., reversing the p thoé)gy and/@g §%g€tc%gga%toégg¥gé Lg:qghéeﬁ’Ca)yaNs%% %)tFn;ralgi(%t for
INVENTION Ond"S8Beetd e Dragaht RoSRtoR pERARS 5 Caram Tused pyrazole defvatives as 30
represented by Foufwtesiiacde Rt iR R ifgifvipREiisnormal glucose tolerance (NGT) individuals
have insulin resistance. A diagnosis of msulin resistance can also be made using the euglycemic
glucose clamyp test.
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 nhibit the haseline
intraceliular response initiated by the active form of the receptor below the normal base level of
activity which i observed in the absence of agonists or partial agonists, or decrease GTP binding to
membranes. In some-embodiments, the baseline imtracellular 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 mverse
agonist.
The term LIGAND shall mean an endogenous, naturally occurring molecule specific for an
endogenous, naturally occurring receptor,
The phrase METABOLIC-RELATED DISORDERS is intended herein to include, butnot
30 be limited to, dyslipidernia, atherosclerosis, coronary heart disease, insulin resistance, obesity,
impaired glucose tolerance, atheromatous disease, hypertension, stoke, 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 parficular activity, function or
35 molecule.
As used herein, a term "PARTIAL AGONIST" is a moiety that activates an intracellular

response when it binds to & receptor (for example, a RUP2S receplor) but to a lesser degree/extent
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(la) or a pharmaceutically acceptable salt, hydrate or solvate thereof; wherein X, Z, R;, R2, R3, R4,
R5 and R6 have the same definitions as described herein, supra and infra. -16 WO 2006/069242

PCT/US2005/04 %)ne aspect of the present invention pertains to cerf ' f[flg dp @;ole
derivatives a%%e%?gﬁg% 4e2d by Formula (La), or a pharmaceutically accepta%lpe sgﬁ,’%%‘rate or solvate

thereof, wherejp. XIS\, aRd) ZoisGRTnk% [hERAMM Zais bk Binanet Riaaie fask: selestad
independently from the group consi tingﬂo{f H,I%TG ac |’1C|'9n AC !%%mgzggllégréxl Gbsalkoxy, C1.6
alkyl, CI-6 alkylARiHS "CX BRI b S Amiaa "C 1% akytl% iocarboxamide, C2.6 aﬁ/nyl, Cl1.6
alkylsulfonamidesi@IdBcaikp atiiniinG raratiphento Agicreg 2andlfenirs i Ao PEtls
alkyiureyl, aming,Gk: Ssaliodarbideeanane-iitmaliksulfonyl, C1.6- alkylthioamido, carbo-Cl.6-alkoxy,
carboxamide, carboxy, cyan gg % @\% )ﬁ?ﬂj Q.G 16 dialkylcarboxamide, C1.6
dialkylthio arboxamid@%g%%%n, —Qfgﬁa oaéé‘“)%? I- %ﬁqa lcyl, C1.6 hal%gla%ylsulfinyl, Cl.6
haloalkylsulfonyire@ntinieniie fefientdiagaciieres FARIPONHAG QRIS SdTHBI; R2 and R3 are
each selected indgpendantbfFom, hegpoul 6oRsisting: of ki cadily fhistnanjloly 2CapBbalkenyl,
CI-6 alkoxy, C1.6 alkyl, CI-6 alkylamino, Cl.;alkylcarboxamide, C 6 15 alkyithiocarhoxamide, C2-6
alkynYl, C-6 allgis %{)arﬁlé‘&n%ﬁ%‘fa@éwé?ﬁy%]ﬁﬁ%%%1.6 Aliisulonyl. C1. 6 arkytth‘icc%{CI-G alkylthioureyl,
C1.6 alkylureyl, aspantdiecaBralkylamido, amino-Cl_6-alkylsulfonyl, Cls- alkylthioamido, arylsulfinyl,
arylsulfonyh arylthio, caxbamiridoyhiaarboI0IAG Aikaky BRI e Aid B R TR0 BX GYARY I Gl
cycloalkyl, C3.7 cycloalkyloxy, G2:6 dialiylaming: £, diploarRaXamisie G § the prosent
dialkylthiocarbogr?g%an& %bl%%(ﬂafl%} amido, C1.6-diallcylllthioamido, halog&gr% C,-6 haloalkoxy, CI-6 20
haloalkyl, CI-6 HaV&a#R¥sulfinyl, C1.6 haloalkylsulfonyl, CI-6 haloalkylthio, heterocyclic, heterocyclic-
oxy, heterocycliesulforgi: jeier aeyche-PRITOAW] hEERIRY T HatexbEp|NEonyd Haydros hifio, C4.7
oxo-cycloallyl, pheg, eyl ulfopamie. sullonig-acidand hisk wbsreic:said Subralori

with substifu

optionally substitutec [uents selected from the group consisting of C1.6 acyl, C1.6 acyloxy,
C1.6 alkoxy, C1BiRamig- ErgrhiREiimh T e éﬁﬁ&%ﬁfgfo %}??’eaé%’féﬁ %,Vgrh%%rfaghrbo-CLB

25 alkoxy, carbaxetitideocarsoiyr cisinen.Coattycloigie ety dalffionpeC2.6 dialkylamino, CI-6
haloalkoxy, Cl-6 haloalkylsulimyl, 61 &shaloalkyigutienybytnt:f haiealkydsnimidiys mytenitra, phenoxy

and phenyl; R, and R6 are each selegted independently fram the group.consisting of H acyl,
C1.6 acyloxy, C3%'iHia: g Y 6 BB L1208 IWS&%.’Q%RF’& 5@?%@?8@@“5?@%8&%&, C1.6 30
allylthiocarboxansighayC2 Batiaarydr Setetiydnafoniaitesel-6 alkylsulfinyl, C1.6 alkylsulfonyl, C1.6
aryylthio, G3.6 alkylthiogrenG-Galkyiueyh amine, sabened dsalkpundeatboxaotideincarboxy,

cyano, C3.7 cycloaliy, (2.6 dellylaming, C1,6 dialyicarbosamids, Gl lelodibigeapoxamide.

condition or disorder (i.e., arresting further development of the pathology and/or symptomatology),

and

(3) Ameliorating the disease; for example, ameliorating & disease, condition or disorderin 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 symptomatology).

COMPOUNDS OF THE INVENTIOR
Qne aspect of the present invention pertains to certain fused pyrazole derivatives as

30 represented by Formula (Fa):

NI
N—H
R4 Z’.
Ry Rs

(i)

or a pharmaceutically acceptable salt, hydrate or solvate thereof, wherein X, Z, Ry, Ra, Rs, Ry; Rsand

R

R have the same defmitions as described herein, supra and infra.
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halogen, C1.6 haloalkoxy, C1.6 haloallcyl, C1.6 haloalkylsulfmyl, C1.6 haloalkylsulfonyl, C1.6

haloalkylthio, heterocyclic, hydroxyl, nitro, sulfonamide and thiol; and 35 R7 is carbo-C1.6-alkoxy,

carboxy or tetrazol-?r*-g/l. It is understood that the present invention embraﬁﬁjﬁm%ﬁgggund and
r

generic formﬁ]l{a)éz?olﬁn &&hd supra, wherein R1 and R4 groups are cis with respect to each other. -17

WO 2006/069242 PCHLJ 32003046283 I isAppresiated bat.aelaiieakisas-ohties insvention, which

are, for clarity, described in the context of separate embodiment also be pravided in
combination in EERHHEEMbSTHRR egﬁ\l}gr‘%a;boﬁ}f%\(}ﬂaiﬁc?ﬁ%e é%?ﬁtgé% IPgloyf%txﬁt(faa ?rr\\S?%n%ion which are, for

brevity, described in thé&aonmtext of a single embodiment, may also be provided separately or in any
suitable subeombinatign 1§ A8 Hsackhereins (Jubstittied; indicates that at least one hydrogen atom of

the chemical group is rea%l%g%edeb%c% n e%{i%%%{f ecrll?%yybggtu%? oS %r]%mné/\gggp&fc;@p@&al group

herein is "substituted" it aveupto valance of substitution; for example, a methyl group

can be substitutesidyy, @;«2iksrd, Subsliarsritss 5 cthyErETRU S caFPELIHeiiRddby 1 or 2
substituents, a ghebarsRxEaN0E supstitoleaiBydicdsidd, O, Sisthtiitvieqts ﬁkmlslutﬁvayik@.sln_ some
embodiments, t?ﬁ%&m 0 &5( sg]tllg%%;gefg Sié% %]t; i, DAL A SHOSIIMENS. I Seme-gmbodiments,

the term "substi “refétsto , 47or 5 substituents. In some_embodiments, ég%?tﬁm
"substituted" refelkstgornEogeba CorBRatietteot it ta Bb GHfterits XHEE =g QY& refers to

1, 2 or 3 sypstityenisiisamenampindimastsidhebtanmidsubbitntdds isfelmty, TomZisibstituents. In
some embodie sy g el < SHENIMERIRIEE bSINIURILLSL I unsorsieed and appreciated
1a) a or T : efore

that compounds of Farmu may hadve one’or more chiral centers, and therefore can exist as
enantiomers an@/PHiESERSOH s, The invention is understood to extend to and embrace all such
enantiomers, diastereqnessrans Bk wesdhetenhdinghfdingtoetaocimitad 1 FacemeateS:Accordingly,
one embodiment of gggcg_ggﬁg%grag?qﬁggy,@g_ﬁm 0, Compeuds, of b fialand formulae used
throughout this élsc?osure that are R 20 enantiomers, Further, one epw%)lglmgnt f the-present
invention ﬁértair@%@%ﬁm’&ﬁmc(ﬁ}kﬁﬁ@%‘?ﬁb& &t throughott %ﬂss dﬁlcgigl(’)shére that are
S enantiomers. kikahiathereftdimentC celnpotndsobtife présernidn werivh: kaleliistetes
chemical Center%lﬁ%ﬁﬂxi@ﬁﬁérﬁyﬁuﬁhﬁ?%ﬁoﬁmW&%bmﬂmmh@aﬂﬁﬁ@ﬁmﬁﬂmmn have
two stereochemical centers and both %rﬁ .In n&?@er e@bgigjﬁlengh (():%npd%pqsa%f %Q%jﬁ’éﬁﬁ%m
invention have trER StETERReritaPEsHters SWHETEIN DS afr‘are B. In ahother embodiment. compounds
of the present invelitihideabextmale, Sterdeltiemital calrkrdtvmardmaiessars R MRERE third is S. In
another emhodigpirgompanpds,ebibe piEsank-mianian Byadbmenismasbenicakeaniele wherein
two are S and the third is R. It is understood .that.compounds orm se
throughout this df&¢l 3%151}9@]8})53}?1{%%’ glgt?f)oc 8%%%2%11{5%%?%a?\%%tgﬁ?rﬁ%%én%g g%%nﬁx%grig thereof,
unless stated or showretdmhiser30Borhpaimnasids épivsshth M BR TR s BVHRious
tautomeric formsﬂﬂ%@ﬁaﬁi@mﬁlﬁté& with substituents selected from: the group consisting of Cy.¢ acyl, Ci¢ acyloxy,

Cr6 alkoxy, Crs alkylamino, Cy.s alkylsulfinyl, C¢ alkylsulfonyl Cig alkylthio, amino, carbo-Ci ¢

25 alkoxy, carboxamide, carboxy, cyanc, Cs.; cycloalkyl, Csr cycloalkyloxy, Cy.e dialicylamimo, Cie
haloatkoxy, C,.¢ haloalkyisutfinyl, Cy.s haloalisylsulfonyl, Cig haloalkyliio, hydroxyl, nitro, phenoxy
and phenyl;

Rs and R are each selected independently from the group consisting of H, G acyl, Cis
acyloxy, Cu.s alkenyl, Cy.s alkoxy, Cys allyl, Cys allylamino, C alkylearboxamide, Ci.

30 alkylihiocarboxamide, Cys alkynyl, Cys alkylsuifonamide, Cig alkylsulfinyl, Ci.¢ alkylsulfonyl, Cis
alleylihio, Cy.6 alkyithioureyl, Cy.¢ alkylureyl, amine, carbo-Cr.¢-alloxy, carboxamide, carboxy,
cyano, Cs.; cycloalkyl, Cos dialkylaming, Cys dialicylcarboxamide, Cy.6 dialkylhiocarboxamide,
halogen, Cy.¢ haloalkoxy, Cy.s haloalkyl, C,.¢ haloalleylsulfinyl, C.s haloalkylisulfonyl, Ci¢
naloalkyltiio, heterocyclic, hydroxyl, nitro, sulfonamide and thiol; and

i3 Ry is carbo-Cyg-alkoxy, carboxy or tetrazol-3-yl.

It is understood that the present invention embraces each compound and generic formulae,

infra and supra, wherein Ry and R, groups are cis with respect to each other.

17 -



is well apprec@ated to_those skilled 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 that all

tautomeric forms are emhbraced by the present invention; by way of illustrati isNand Z is
: Wﬁﬂ(( 4 : ' % y
CR7 wherein IS i/e'??é?ijizol-S-yl then two possible tautomers for the tetraz% e’r?r%ngr%%?[?gwn below:

-R168 VIQI/ONZIQIONQ/OI\???ZS?IE%F %ﬁ%@%%@éﬁ&ﬁ%&%@é@%ﬁiﬁlﬁ%ﬂwhﬁﬁw& 24 Nk NEtcRe3 5 Rs / N,H R5
- . ikewise, it is understood that when Xis CR7, wherein R7.is tetrazol-5-yl,
and Z is N that fgﬁff&m&gpaﬁﬁéﬁe&‘@%d%‘fﬁﬂﬁg‘}g y )élé’é%ﬁ%ﬁn? ?ﬁé%v%’i?ﬁ%%%iaéd to ’

HR2OIEiRG Th
those skilled in thesartthatpyrafrete tefsrotyersorcahichies; Brerretindatcrinstinis 1aRitsiAktic forms and
:'rtgf;l;rgg thengg : %%%%%@%@%E@%BW&%@?&%@ JoHmit iswumdamsieasitiahall tautomeric forms
raced by the present invention, By way,.of illustration, two possi . razole
ring (whenX is N and Z* i%seélgief?’%’res%%%%d ﬁﬁgﬁeﬁéﬁ%%?ﬁgﬁ%?%géﬁ Eg%a%éﬁﬁgf 4~%£Z R5 R6
R7 R5 R6 Rr 10:Siitadlyy tautomdiesansisiiants pugmep. XY Eerroregpa Zramboiih et iti %% hderstood

th?t whlen R7 'iSit%@g%%%%g ing {aen-iapiarnesseanedstior bathiheayrardlesingtantbalso the
etrazole ring in_comiin tion. It is understood that all tau hat, 2X] I ounds
disclosed hereinl’aér)"emwsl%ic’rtl1 egssgénﬁe% %@‘%ﬁ?‘?ﬁ%ﬁ%ﬁ%ﬁ‘%@t ér%n%%%%%%%é}tfmgﬁ%?n%gric forms

can also have comésganding!inhénblatore FEFI5ER ) (R0 H M &R STISTEREFASHE BFé8ht invention
mclude.s a{lotaut@m@adrgi@s\{@m@ $,AOHER slaturendesignat aﬁsoﬁmnaitsta}menme‘rsxbsmmé”
embodiments Ofrgi]e?s% ??Qttl%\égg&gs%t&e %a ggm%oc% 9&%%8%@%“&1&%%&%’4%&&3;Z,QWGRJ is
carbo-_Cl.Q-aIkoxy or cdrboky. Some embodiments of the present invention pertain to compounds
wherein X is N; ZEhstERe. PORHERPIESEHBRYTBo M MHEh AR & bEPEREENEYEY Formula

(Ic) as illustrated:-pedeeiR2 dR teR3 Nibstituted” refers to 1 er 2 substituents. In some embodiments, the term
“substituted” refers to 1 substituent.

15 Tt is understood and appreciated that compounds of Formula (Fa) may have one or more
chiral centers, and therefore can exist as enantiomers and/or diastereomers. The invention is
umnderstood to extend to and embrace all such enantiomers, diastereomers and mixtures thereof,
including but not limited to racemates. Accordingty, one embodiment of the present mvention
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 Fermula
(¥a) and formulae used throughout this disclosure that are S enantiomers. In another embodiment,
compounds of the present invention have two stereochemical centers and both are R. In another
ernbodiment, compounds of the present invention have two stereochemical centers and bothare 8. In
another eﬁbodiment, compounds of the present invention have three stereochemical centers wherein

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 stereochemical centers wherein two are S and the third is R. It is understood
that compounds of Formuta (Ia) and formulae used throughout this disclogure are intended to
represent all individual enantiomers and mixtures thereof, unless stated or shown otherwise,

30 Compounds of the present invention may exist in various tautomeric forms. For example, it
is well appreciated to those skilled in the art that tefrazoles can exist in at least two tantomeric forms
and aithough in certain Formulae described herein represents one form it is umderstood that all
tantomeric forms are embraced by the present invention; by way of illustration, when X isNand Z 1g

CR, wherein Ry is tetrazol-3-yl then two possible tautomers for the tetrazole ring are shown below:
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R4 I\_I-H R5 R6 CO2H (Ic) wherein each variable in Formula (Ic) has the same meaning as described
_heLelrzl, .sugra and infra. Some embodiments of the present invention pertain to compounds wherein X
isN; Zis - is tetrazol-5-yl. Some embodiments can be repre la (le) as
illustrated be o?v%&%é&%}é 2006/069242 PCT/US2005/046599 R2 R, Ig3 Nﬁ%};&;gﬁxﬁﬁ%?%6 I(\I IiI-NH
(le) wherein each variable in Formeda (i) has the same meanRing ®s described herein, supra and infra.
Some embodiments of the presént-ivdntion; pertain to confao QS| erein X is CR7; R7 is
carbo-C,.6-alkoxy or carboxy; and iémme embodim @ fsent invention pertain to
compounds wherein X is CR7; R7 I : embogliments can be represented by
Formula (lg) as illustrated below: RRZR, CO2K 33, N-H N *RBsPRGY) wherein each variable in
Formula (Ig) has the same meaning as destxibad herein, supra and i - e embodiments of the
present invention pertain to compounds wherein Xis CR7; R7 is 10 tetrazol-5-yl; and Z is N. Some
embodiments carikpeire e sadrsw\irorhsn ik i4Ras irdh Sudtibatn- i ﬁ%l%sﬁf‘ﬁaﬁmﬁfﬁg' N-H N
R5 R6 (li) whergif gachivasiabledmtonmigla (li) has the same meaning as described herein, supra and

infra. Some embodiments of the, present inventionREIRAINe.AAMALAYSWHRIRIBR) R HAk0

5 exist in 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

iliustration, two possible tautomers for the pyrazole ring (when X is N and Z 18 CRy) are shown

below:
Rz Ry Ro 1 }‘l
Ry _N Rs N
" N R R, | N
R ks Ry Rs Ry Ry

10 Similarly, tautomers can exist for when X is CR; and Z is N, Further, it is understood that when Ry is
a tetrazol-5-v1 ring then tautomers can exist for both the pyrazole ring and also the fetrazole ring m
combination. It is understood that all tautomers that can exist for the compounds disclosed herein are
within the scope of the invention.

Tt is firther 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 ail tautomers.

Some embodiments of the present invention pertain to compounds wherein X 18 N; Z 1s CRy;
and Ry is carbo-C,.¢-aikoxy or carboxy.
Some embodimments 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 Formula (Ee) as illustrated below:

Re R
Rs N
R\ N~H
R’ R,  COH
)

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

and R, is tetrazol-5-yl. Some embodiments can be represented by Formula (Ie) as illustrated below:
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15 halogen. Some embodiments of the present invention pertain to compounds wherein R, is H.

Some embodiments of the present invention pertain to compounds wherein R4 is H or halogen. Some
embodimentg of nt invention pertain to compounds wherein R4 i bodiments
of the presené%j %eﬁe}ﬁ{%gr?%%rtain to compounds wherein R, and R4 are bogdgll.b ?é%ﬁ:%&%%h%gdiments of
the present invention pertain to compounds repré&sentgd by Formula (1k) as illustrated below: -20 WO
2006/069242 PCT/US2005/046599 R2 R3 O, Rkt 1k) wherein each variable in Formula (1k)
has the same meaning as described herein, supra-4 -Bome embodiments of the present
invention pertain to compounds wherein R5 is 6% ' an. 5 Some embodiments of the present
invention pertain to compounds wherein R5 is H. Soffee epsgdiments of the present invention pertain
to compounds wherein R6 is H or halogen. Some emboéﬁme;hqts of the present invention pertain to
compounds wherein R6 is H. Some embodiments of &1{3 present invention pertain to compounds
wherein RS and R6 are 10 both H. Some embodiments of the present invention pertain to compounds
represented by Fbmvinkec vepls iNFemrated ) e e RNRIcRnERS (e bEE (I A& each
variable in Formula (1synhasthasemeime aning: as-desapbeth hereimosuratanth iNieCROS6me
embodiments of tl‘%mC esa%(rg)t inv%grtti,g}ri\tyep rfain {¢ compounds wherein R1, R4, R5 and R6 are each H.

Some embodiménts ¢4h exlye%rresen 3d by Formula (10) as illustrated below: R2_R3 ON-H

5 Some embodiments of thé present invention pertain to compounds wherein XisCRn Ryis

carboxy; and Z is N. Some embodiments can be represented by Formula (Ig) as ilustrated below:
Ro f,h COoH

Rs _
R \memH
R¢ Ry
(Ig)

wherein each variable in Formula (¥g) has the same meaning as described herein, supra and infra.
Some embodiments of the present invention pertain to compounds wherein X is CRy; Ry 18

10 tetrazol-5-y1; and Z is N. Some embodiments can be represented by Formula (Ti) as illustrated

below:
N~
NN
RE R-@ =N
Ra A
N—H
R Ay

(i)
wherein each variable in Formula (H) has the same meaning as desceribed herein, supra and infra.
Some embodiments of the present imvention pertain to compounds wherein Ry 1s H or
15 halogen.
Some embodiments of the present invention pertain fo compounds wherein R, is F.
Some embodiments of the present invention perfain to compounds wheremn Rqis H or
halogen.
Some embodiments of the present invention pertain to compounds wherem Rq is H.
20 Some embodiments of the present invention pertain to compounds wherein R, and Ry are
both I
Some embodiments of the present invention pertain to compounds represented by Formula

(Ik) as fllustrated below:
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Z (10) wherein each variable in Formula (10) has the same meaning as described herein, supra and
infra. Some embodiments of the present invention pertain to compounds wherein R2 and R3 are 20

each selecte‘g{ér%%%gﬁ;g&ntly from the group consisting of H, C1.6 alkyl apg-halogehssaderein said
C1-6 alkyl is opfionally substituted with substituents selected from the group consisting of C1.6

acyloxy, C1- 6 alkoxy, C1.6 alkylamino, C1.6 all&dsulfmyl, C1.6 allcylsulfonyl, C,_6 alkyltbio, amino,
C3.7 cycloallcyloxy, C24 diallcylamino, C1.6 Ita &,.6 haloalkylsulfinyl, C1.6 haloalkylsulfonyl,
C1.6 haloalkylthio, hydroxyl, phenoxy and phenyl. &leihbodiments of the present invention
pertain to compounds wherein R2 and R3 togethgrAith the carbon to which they are both bonded
form a C3.6 cycloalkyl. Some embodiments of the 6r§§ent invention pertain to compounds wherein R2
is H or C1.6 alkyl; and R3 is H, C1.6 alkyl and halogéHg'wherein said C1.6 alkyl is optionally

substituted with, £21 \WQ:2006/06924 2 RCHALS2005/0¢ 6280 sahstitteniisesaicated indmthe group
consisting of C.6 acyloxy, CI.6 alkoxy, alkylamino, CI-6 alkylsulfinyl o S l, Cl-6
RS B AT AN TS Tl & hasalora:

alkylthio, amino, C3-7 e y Amino, oxy, C.6 haloalkylsulfinyl, CI-6
haloalkylsulfonytaiGgnhaloalkylthio, hydroxyl, phenoxy and phenyl. 5 Some embodiments of the
present invention pertajg.{o LHNReLRds wheten: Reisid g6 algbuandd3eis 1 C16 alkenyl, CIS

alkyl, C3-7 cycloalkyl, halogen or phenyl; wherein said C1-6 alkyl is optionally, sybstityted with
substituents selected fFORFtHE 8‘#5%6%0%%?%%88“ ‘5&%8“& o%k%éél- alkylthio, hydroxyl. phenoxy and

phenyl; or R2 ardiég8together with the carbon to which they are both bonded form a cyclopropyl, 10
cyclopentyl or cyclohexyl,greuinSame-emmbodimants-aiihepresentimentisheperain 1 compounds

wherein R2 is H or CH3; and R3.is H, methyl, ethyl, n-propyl, isoprapyl, isoRutyl, f-bidtil, Aspentyl,
vinyl, hydroxymethyl, m%qﬁ8§§§%f§é%ﬁgﬁ%hényl, ph%noglymeth)%dpnethylsuIfanylmethyl,

ethoxymetk/l, cyelbptopyl, 1-but-2-enyl, or allyl; or 15 R2 and R3 together with the carbon to which

they are both bonded fasmea-aycippiapyheyelepantyhim oyciohexyhywoug: Sueraehibddiridnts of the

present inventio?I a %%%%@é%pnds wherein R2 is H or CI-6 alkyl; and R3 is H, Cgs alkenyl, CI.6
w

alkyl, halogen orp enf/%; erein said C.6 alkyl isFthi nally substituted with substituents selected

from the group consisting of CI.6 alkoxy, hydroxyl. pherio
present invention pertain to compounds wherein R2
4
&

R

xy_ 20 and phenyl. Some embodiments of the
%%ugi; and R3 is H, CF13 or benzyl.

Zf
)

m
wherein each variable in Formula (Im) has the same meaning as described herein, supra and infra.
15 Some embodiments of the present invention pertain to compounds wherein Ry, Ry, Rs and R

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

(fo)
wherein each variabie in Formula (¥o) has the same meaning as deseribed herein, supra and infra.
Some embodiments of the present invention pertain to compounds wherein R, and R; are
20 each selected independently from the group consisting of H, C;.¢ alkyl and halogen; wherein satd Cig
alkyl is optionally substitnted with substituents selected from the group consisting of Cy acyloxy, Cy.
¢ alkoxy, Cy.¢ allylamine, Cy¢ aliylsulfmyl, Ci alkylsu“ifonyl, C1.¢ 2ikylthio, amimo, Csy
cycloalkyloxy, Cs. dialkylamino, Cys haloalkoxy, Cy.¢ haloalkylsulfinyt, Cig haloalkylsulfonyl, Cig
haloalkylthio, hydroxyl, phenoxy and phenyl.
25 ' Some embodiments of the present invention pertain to compounds wherein R, and Ra
together with the carbor to which they are both bonded form a Gy cycloalkyl.
Some embodiments of the present invention pertain to compounds wherein Ry is H or Crs

alkyl; and Rs is H, Cys alkyl and haloger wherein said C,4 alkyl is optionally substituted with

=71 -



Some embodiments of the present invention pertain to compounds wherein R2 is H or CH3; and R3 is
H, methyl, ethyl, n-propyl, isopropyl, isobutyl, n-butyl, n-pentyl, vinyl, hydroxymethyl, 25
methoxymethyl, benzg/glifhenyl or phenoxymethyl. Some embodiments of ﬂﬁgﬂ&&g&/?ention pertain

to compoun A O N, Z is CR7, and R7 is carboxyl; or X is CR71,) IS cari)oxy or tetrazolyi,

aﬂd Zis N; 30 f@s@%ﬁg%@g@@fﬁg g%ﬁbcbﬁsﬁt%ligsof‘EQJ a%]ff%yadsm Bﬁ)ﬁ,%,@lﬂﬁaﬁﬁ@@faﬁyl; ora
pharmaceutically acceptable salt, hydrate or solvate thereof. e embodiments e present
invention pertaﬁﬁ%@é‘ﬁ%&]ﬁ@%ﬂé{%% &Xailgl?{%]ﬁ %mt?ﬁ%?‘% glroé%ry%}fyi’? &"é{r%{gfﬁ%?b%ﬁt or
tetrazol-5-yl; oriXdsiOR7 OndielwiyRifeyt bkt leeHmyb Cethalpaly Bad e R, Phowesd
2006/069242 P&&{H_SZOO5/O46599 RI, R4, R5 and R6 are each H; R, is H or CH3; and R3 is H,

methyl, ethyl, n-propyl, isopropyl, isobutyl, n-butyl, n-pentyl, vinyl, hydr %ggyhz@ﬁtgo@ﬁsmethyl,

benzyl, phenyl or pher%S%?r?{é‘O?ﬂ%f;%‘?S#a%gﬁéﬁsr%n;yc%ﬁﬁ%ﬁg%gﬁg gugaélétl hydrate or solvgte thereof.
Some embodiméniseof thdsitcSerntinve stio Alpbrtairrre elnlpbrieass % RuEHH "N (s CBY and R7
is carboxyl, -CQREhigrAG RERReY kB kuRAuiRE andRG-areieasbubkoddRR iddd olk@Gh3I:and R3 is H,

methyl, ethyl, n-propyl, isqpro isobutyl, n-butyl, n-pentyl, vinyl, hydroxymethyl, methoxymethyl,
benzyl, phenyl 8 qh%?io% rﬁ}gt‘pfﬁf;e%orx ‘éﬁglrl%g%gﬁticau%acceptable salt, hydrate or solvate thereof 15
Some embodiments oRtteddteiserbinvahi6 AN BIRBT AR SRS E T G IR E¥bup consisting

of. 3b,4,4a¢5-Telrabysigr teysiaprepap3,4cyclopentall,2-c]pyrazole-3-carboxylic acid;
a.3,0.0a-Teahydro- 1.4 ezmoisonalalpenisenssaibaninasalsbentiadh o

tetrahydro-IH-2,3-dia;a-cy%fopropa apentalene-4-carboxylic acid; and |,1-Dimethyl-la,3 1::’ a-
tetrahydro-1H-2ddais 3 cPelsb B A{ATH Rl BB b 5By BH PP p T h R Scceptable
20 salt, hydrate pgmelyatenthereof, Genmt smbeagineylisiahitel pratedbih vintiorpeitairicgesnpounds

selected from th isting of:
4-(2H-Tetrazo|-£§%g%§, %yg%pﬁ% i

. ,5,5a-tefrahydro-IH-2,3-diaza-¢ cloprog) ]gergtadl ne;a% % ronv]
D|methyl-45(2H-tetrazdfﬁ%ﬂ)gﬁ%?@?%’%?ﬁmm@%&m%gc g‘oﬁ?oﬁa%él}ﬁensfa}f’é)negydnd 1-
Benzyl-4-(2H-tetrarakizyh:lka3obsbd getrahydro-IH-2,3-diaza-cyclopropala]pentalene; or a
Some embodiments of the present invention pertain to compounds wherein R, is H or Cye
alkyl; and R is H, Cy alkenyl, C.¢ alkyl, halogen or phenyl; wherein said Cy.¢ alkyl is optionally
substitited with substituents selected from the group consisting of C;.¢ alkoxy, hydroxyl, phenoxy
20 and phenyl.
Some embodiments of the present invention pertai to compoinds wherein Ry is H or CHg;
and R, ie H, CH; or benzyl,
Some embodiments of the present invention pertain to compounds wherein Ry is H or CH;
and R, is H, methyl, efhiyl, n-propyl, isopropyl, isobutyl, n-butyl, n-pentyl, vinyl, hydroxymethyl,
25 methoxymethyl, benzy!, phenyl or phenoxymethyl.

Some embodiments of the present invention pertaim to compounds wherem:
X i8N, Z is CRy, and Ry is carboxyl; or
X is CRy, Ry 1s carboxyl or tetrazolyl, and Z s N,
30 Ry, Rs, Rs and Ry are each H;
R, is H or CH; and
Ry is H, CH; or benzyl; or
a pharmaceutically acceptable salt, hiydrate or solvate thereof.

35 Some embodiments of the present invention pertain to compounds wherein:
X is N, Z is CRs, wherein Ry is carboxyl, -CO,Et or tefrazoi-5-yl; or
¥ is CR, wherein R, is carboxyl, -CO-Et or tetrazolyl, and Z is N;
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_25 phqrmaceut_ically acceptable salt, hydrate or solvate thereof. Some embodiments of the present
invention pertain to compounds wherein the stereochemistry for the two carbons assigned as 3b and
4a, or | a and 5a are both R. Some embodiments of the present inventio in gmpounds
wherein the gfgré%’g/ﬁg%%try for the two carbons assigned as 3b and 4a, %?Fsﬁ}agr&i(g] %Eaire both S. 30

Some embodiments ofthe presant ipveption pertain to compounds wherein the stereochemistry for
the two carbons assigned as 1 a and 5a are both R. Some embodiments of the present invention
pertain to compounds%\”/ﬁ%ﬁléiﬁqﬂéa%?ereochemistry for the carbon assigned as la is R and the
stereochemistry for th&cathemrssifnbd-awpBaiisr8pa5i8bime shiddiments Bhtheyfieyartitvention

pertain to cqmp&g@g,gﬁgggyrg%{g@, Eﬁkﬁ;@%}@ﬁ@%ﬁw the carbon assigned as la is S and the
stereochemistry for the carbon aSS{gned a eSaaitsll'}’. d;aztg wolv%gotgépeggmz PCT/US2005/046599 Some

embodiments of the pARRBHETRVERHGH ST 1o cOmpounds wherein the stereochemistry for the

priority group bonded to thg carbon assigned as 1 is endo. It is understood that the term "priority
group” has the same raganing asrsefinedbytesthentahn JagaldanefietgnSystem” by application of

sequence rules, for a gen raére iew of the CIP sys ee R.S. n, C.K. 5 Ingold and V. Prelog,
Angew. Chem. Internat: ’é%.’ hsgigaﬁ% fisl‘g,flta’a%G; ;"*aﬁ‘ére\t??%%%%g’?and G. Helmchen, Angew. Client.
Internat. Ed. Eng. 21, F6.A583 41I82)° Y66 embodiments of the present invention pertain to
compoundg Wherein the, stekeaghamistry for the priority group bonded to the carbon assigned as 1 is

exo. In general, the engo.aﬁdm% o.te mlir;iglo E)#}ggﬁ%t%@%@ngﬁ%ﬁﬁ;{gfﬁ%p‘%ﬁ%pmpy the

10 following formulae, 6F'Se>(amp el’,?/v &N Xi éaIiQ Zis N: REn Exo R7 R4 R7 R1- N-H

RExo N-H R4 ~ReREHasiNG MRS ReREr aPHHais®E N and Z is CR,: REndo R1 RExo R4 R r-N.
R1. N-H Exo " N-H R4:RBRadedRiRd REpRRBtRYdrate or solvate thereof.

i5 Some embodiments of the present invention pertain to compounds selected from the group
consisting of: 3b,4,4a,5-Tetrahydro-2H-cyclopropa[3,4] cyclopenta 1,2-clpyrazole-3-carboxylic acid;
12,3,5,5a-Tetrahydro-1H-2,3-diaza-cyclopropalajpentalene-4-carboxylic acid; 1-Benzyi-1a,3,5,5a-
tetrahydro-1H-2,3-diaza-cyclopropalajpentalene-4-carboxylic acid; and 1,1-Dimethyl-12,3,5,5a-
tetrahydro-1H-2,3-diaza-cyclopropalajpentalene-4-carboxylic acid; or a pharmaceytically accepiable
20 salt, hydrate or solvate thereof.

Some embodiments of the present mvention pertain to compounds selected from the group
consisting oft 4-{2H»Te‘m‘aml—5~y})-la,3,5,Sa-teirahydro-ZH~2,3—diaza—cyclopropa{a}pentaiene; 11~
Dimethyl-4-(2H-tetrazol-5-y1)-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafajpentalene; and 1-
Benzyl-4-(ZH-tetrazol-5-y1)-12,3,5,5e-tetrahydro-1H-2,3-diaza-cyclopropafalpentalene; or a

25 pharmacewtically acceptable salt, hydrate or solvate thereof.

Some embodiments of the present invention pertain to compounds wherem the
stereochemistry for the two carbons assigned as 3b and 4a, or laand Sa are both R.

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 5.

30 Some embodiments of the present invention pertain to compounds wherein the
stereochemisiry for the two carbons assigned as 1a and 5a are both R.

Some embodiments of the present invention pertain to compounds wherein the
stereochemistry for the carbon assigned as la is R and the stereochemisiry for the carbon agsigned as
5ais §.

35 Some embodiments of the present invention pertain to compounds wherein the
stereochemistry for the carbon assigned as lais § and the stereochenmistry for the carbon agsigned as
Sais R,
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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 (Ha) below: R2R1 R7 R34 3b3 z4aN-H R4 NIR5R6 (lla) Itis understood that
cqmpounds of &Q‘Sg%&%ﬁﬁt invention have the stereochemlstry where the m;g R4, HQ4ps are cis
with respect to each othér. Theses compounds can be generically 20 represented by Formula (He)

and Formula (ild): R2R1, RERZRIBF R WAl Redibndc30 13 banPpbh@Sherch #MN-H R5 R5 R RS

(He) 6 (ad) -24 WO 2006/069242 PCT/US2005/046599 In some embodiments, the carbans assigned
as 3b and 4a hSFEFETEN 8%%8%%%?&5%%%% ?{(%1% glg C?Egﬁﬁe?éiﬁilgénaﬁf %gﬁmula (le):R2R1R R34

3b 3 4a N-H R th\<ReSReritileipulry berie smbeemmensaefetarhoncaisifsed 2 55'%hd 4a have
the stereochemical.desionaliansas s@iaRtesrh e Rynkar Pauilay (GitieR2P RitRYsRB.3 C8b. 8 Z. R4 5

N-H D RS R (oo oamlathn e B, 00440 £/, e s eearhens assigned es la and Sa
are as shown IRESHTGIE (TESBERRT
Helmchen, Angew. Chem. Internat. Ed. Eng. 21, 567-583 (1982).

Some embodiments of the present invention pertain to compounds wherein the

stereochemisiry for the priority group bonded to the carbon assigned as 1 13 exo.
In general, the endo and exo terminology applies to R, and R; and can be represented by the

10 foliowing formulae, for example, when X is CRy and 7 1s N:

Rendo
Rexo Ry
R»]" o REXO
R4 — ,N—H
2 N REndc-
5 Re
or when X 1s N and Zis CR:
REnda =3 1
RExo R4 N
R =N
Ry =N, =X N—H
Ry < MH S
REndo  Rg X
R5 Rﬁ R? Ra 7 .
15 In general, when X is CR, and Z is N, then the two carbons assigned as 3b and 4a are as
shown in Formula (Ha) below:
RZ R1 RT
4
Rg 3b ’j 5
4 N____H
Ry =N

(Tia)
Tt is understood that compounds of the present invention have the stereochenmstry where the
R, and R. groups are cis with respect to each other. Theses compounds can be generically

20 represented by Formula (ic) and Formula (Hd):
Reo R4 RT

_24 -



R2R1R31aN255a5 ~N3H Z4_ 4 5R6 R7 (He) 10 Itis understood that compounds of the
present invention have the stereochemistry where the RI and R4 groups are cis with respect to each
other. These {g%@g@@ s can be generically represented by Formula (lig)-aad Eaumkigs(lih): R2 R1
R2 R1 R3I=Ia a N2 R4\\" 5 N3H R45 5 ~..4H R5Re, R7 R5R6 R7 (llg) (Ilh) In some
embodiments, thasackepsiassignacasds: ant:ha havedhe siechchemideldesigsiativnssas 15
represented by Formu!&%l?: Rﬁalﬂk 3IN25N3H 4 R5R6 R7 TO In some embodiments, the
carbons assignée@rgsse?a and Sa have the stereochemical designations as represented by Formula (lih):
- 25 WO 2006/069242 PCT/US20051046599 R?2 RT
understood that the actual "R" and "S™" designgflo4
C(la) and C(5a) in Formulae (lig) and (ITh) williy -
example, in some embodiments, when R1 to R6 af

R7A N2 53 sN-H R44R5R6 R7 (Hh) Itis
3} and C(4a) in Formulae ([Ic) and (lid); and
ependlifify on the various groups present. For
R%II hvdrogens then the

(e}
In some embodiments, the carbons assigned as 3b and 4a have the stereochemical designations as

5 represenied by Formula (EEd):

Similarly, when X is N and Z is CRs, then the two carbons assigned as 1a and 5z are as
shown in Formuta (Eie) below:
Ro R4
R" ! in N Z

gl
2 NH

Ry =,
R

SR Ry
(ile)

i0 Tt is understood that compoimds of the present invention have the stereochemistry where the

R, and R, grouns are cis with respect to each other. Theses compounds can be generically

represented by Formula (Tig) and Formula (TEh):
Ry R4

T some embodiments, the carbons assigned as 1a and 5a bave the stereochemnical designations as

15 represented by Formula (TEg):

10 some emibodiments, the carbons assigned as 1a and 52 have the stereochemnical designations as

represented by Formula (1Th):

-25.



5 stereochemistry is defined as shown in Formulae (11j) and (llk): H HR7 N 4ass) N-HN-H H[N
R7 (Hj) (Ilk) In some embodiments, when R1, Ra, R4, R5 and R6 are all hydrogens and R3 is a group
such that the_carbon of the group is bonded directly to C(4) or C(1), then oc| istry is
defined as sr%%\/%mfiﬁﬂ ormulae (Ilm) and (]In). Examples for R3 can be seﬁgg?t[gé% r%rﬁ'%r%g%hyl, ethyl,
n-propyl, 10 isopropyl, isobutyl, n-butyl, n-pentylryiny#, hydroxymethyl, methoxymethyl, benzyl, phenyl
and phenoxymethyl; or R, can be selected frge hyl, ethyl, n-propyl, isopropyl, isobutyl, n-butyl, n-
pentyl, vinyl, hydroxymethyl, methoxymethyl, be phenyl,2phenoxymethyl, methylsulfanylmethyl,
ethoxymethyl, cyclopropyl, 1-but-2-enyl, and alf§: ¥ka R34 3HR75a (R N-H N-HHi'NR7
(I'm) (fin) 15 It is understood that all other possibl@ssne({eo@h;emical representations and designations
are embraced by the invention. Some embodimentsafithe present invention pertain to compounds as

represented in TABLE 1 below. TABLE 1 Compd No. Chemi tructure. Chemigal e0

3b,4,4a,5-Tetra|113}aP8-d2‘i%‘9‘?E18&%?8?3?%%{[&1‘8%%&@?%%?@ %ﬁﬁ%ﬁ%gg‘i@ -%%“rﬁ%%(@‘f% 244 NNH

-26 WO 2006/0G82% 2ne CTAYS200%)0455991-€ GhgpehNTRDHEvicafi Srming ra Ehemfeatiimne
present. For example, in some embodiments, when R, to R are all hydrogens then the

5 stereochemistry is defined as shown in Formulae (JEj) and (TEk):
H

1_la=

=N,
Hﬁ\N_H

Ry

(EH (FIE)
In some embodiments, when Ry, Ry, Rs, Rs and R are all hydrogens and R; is a group such that the
carbon of the group 15 bonded directly to C(4) or C(1), then the stereochemistry is defined as shown
in Formulae (Yfm) and (JIn). Examples for R; can be selected from methyl, ethyl, #-propyl,

16 isopropyl, isobutyl, n-butyl, n-pentyl, viny}, hydroxymethyl, methoxymethyl, benzyl, phenyl and
phenoxymethyl; or R; can be selected from methyl, ethyl, n-propyl, isopropyl, isobuty!, n-butyl, n-
pentyl, vinyl, hydroxymethyl, methoxymethyl, benzyl, phenyl, phenoxymethyl,
methylsulfanyimethyl, ethoxymethyl, cyclopropyl, 1-but-2-enyl, and allyk:

Rewt o
Rau 3 ! R ® =N
AT o N—H
N Ry
(Fimm) (Hn)
15 1t is understood that all other possible stereochernical 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. Chemical Structure Chemical Name
Q 3b.4.4a,5-Tetrahvdro-2H-
I OH cyclopropal3,4lcyclopentall,2
o -¢]pyrazole-3-carboxylic acid
N-NH
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N N NH 4-(2H-Tetrazol-5-yl)- 2 N 1ar diaza-c ycloplopropapala Jpentalen ntalene N-NH 0 1
a,3,5,5a-Tetrahydro-IH-2,3- 3 OH diaza-cyclopropala]pentalene- N NH 4-carboxylic acid H N--N.

(laR,5aR)-4-(2H-Tetrazol-5- 4 NH yl)-la,3,5,5a-tetrahydro-IH- N 2,3-diaza {}%l}l 2005/046595
cyclopropala p%r%?g ahe H O exo-l-Benzyl-la,3,5,5a- 5 OH tetrahydro-IH-2, -dgzé-‘ )

cyclopropa[a]pentalgreg-2 H{-NHcarboxylic acid, 0.1 T-Dimethyl-Ta, 350 ko cycl
oproparopalajpe ]pe wtafalene ne-4 - ~ N 1JH carboxylic acid N N,NH 1.,1-Dimethyl-4-(2H-tetrazol- 7 N
5-yl)-la,3,5,5a-tetrahydro-IH- 2,3 alene NN NH exo-1
Benzyl-4-(2H-tetrazal- 8 N 5-yl)- za H MNdtHTeyeloprapalalpentalene In

some embodiments, icompbunds - N ttuthé egrtpodndS I STABLE 2:
TABLE 2 Compd Noj Chemical Structure i diaza-cyclopropa[ajpentalene

12,3,5 5a-Tetrahydro-1H-2,3-
diaza-cyclopropafalpentalene-
4-carboxylic acid

(12R,5aR-4-(ZH-Tetrazol-5-
yh)-12,3,5,5a-etrahydro-1H-
2,3-diaza- J
cyclopropajajpentalene |

exo-1-Benzyl-18,3,5,5a-
tetrahydro-1H-2,3-diaza-
cyclopropalaipentalene-4-
carboxylic acid

1,1-Dimethyl-12,3,5,52-
tefrahydro-1H-2,3-diaza-
cyclopropaajpentalene-4-
carboxylic acid

1,1-Dimethyl-4-2H-etrazol-
5-y1)»-12,3,3,5a-tetrahvdro-1H-
2,3-dlaza-
cyclopropafajpentalene

exo-1-Benzyl-4-(2H-teirazol-
5-yl)-18,3,5,5a-tefrahydro-1H-
2,3-diaza-
cyclopropafaipentalene

In some embodiments, compounds of the present invention pertain to the compounds in
TABLE 2:
TABLE 2
Compd Ne. Chemical Struchwre Chermical Name

1-Methyl-12,3,5,52-
g OH tetrahydro-1H-2,3-diaza~
:\\[ cyclopropafajpentalene-4-
NH

carboxylic acid




0 1-Methyl - | a, 3, 5, 5 a 4 OH tealenea- cyclopropalopropala]pe ]pentalene-4 N -NH carboxylic acid -
27 WO 2006/069242 PCT/US2005/046599 Compd No. Chemical Structure Chemical Name p

1-Isobutyl-la,3 5§>}a (’E(etgghydro IH-2,3-diaza-
1-Butyl-la,3, V02008 S{PaHaro-1H-2,3-diaza 11

10 OH cyclopropa[alpentalepg#&lz%%ggg@oxyhc acid O
OH cyclopropalalpentalene-4- N-NH carboxylic acid

N'NNH 1-Methyl-4- (/@&ﬁg@g@l- 5 12 N YT dH=4, Satagndiaza- N-N

|\ ]a Q l.'\ 5a fnfrahurlrn 1 2.2 i

1-Ethyl-4-(2H-tetrazpl-5-13-N-y

20

H cyclperapaiadpentalene NN'NH

1-Pentyi-1 a,3,5,5 a 14 OH tetrah
N NH 1-Propyl-4-(2H-tetrazol-5-
O 1-Propyl-l a,3 ,5,5a 16 &H tet
NN NH 1-Isobutyl-44(214-tetrazal-
cyclopropala]pentalene

LT Tz, I ul

ol -4

za-N-NH-eyelopropatatpentalene O
ydro IH . 3- dlaza cyclgpropa[a]pental@gaeaﬂ& N\ carboxylic acid N

‘ -2 i3xdhigda-Ni-2§elepropalalpentalene
hj oEreaterstienidlattcarboxylic acid

1H-2, SEORTHCRCIN H

11

1-Butyl-1a,3,5,5a-
tetrahydro-1H-2,3-diaza-
cyclopropalalpentalene-4-
carboxylic acid

12

1-Methyl-4-(ZH-tetrazol-5-
yi)-12,3.5.5atetralrydro-
1H-2,3-diara-
cyclopropalalpentalene

13

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

yi}-1a,3,5,5a-tetrahydro-
1H-2,3-diaza-

cyclopropalajpentalene

14

1-Pentyi-12,3.5,5a-
tetrabydro-1H-2,3-diaza-
cyclopropalajpentalene-4-
carboxylic acid

15

1-Propyl-4-(2H-teirazol-5-
vi)-1a,3,5,5a-tetrahydro-
1H-2,3-diaza-
cyclopropajajpentaiene

16

1-Propyl-1a,3,5,5a-
tefrahydro-1H-2,3-diaza-
cyclopropalajpentalene-4-
carboxylic acid

17

1-Isobutyl-4-{2H -tetrazol-5-
yi}-18,3,5,5a-tetrahydro-
1H-2,3-diaza-
cyclopropefajpentalene

28 .




-28 WO 20061069242 PCTIUS2005/046599 Compd No. Chemical Structure Chemical Name O
I-Methoxymethyl- -O 1a,3,5,5a-tetrahydro-IH- 18 OH 2,3-diaza NH cyelopropalalpentalene-4- N'

carboxylic acid O 1-E ﬁyl -la,3,5,5a- 19 OH tetrahydro-IH-2,3-diaza- cyelgpropatadpenisiene-4 N-NH
carboxylic R HORORIA - Phenyl-4-(2H-tetrazol-5- '0 N yl)-la;3,5,5a-tetrahydro- 1H-2,3-dj

aza N- H
cyclopropa[alpentatene- Nt (-Benzyi-4{ g azalb- NH yI) la,3,5 Elaetetﬁéﬂ?@% 21 N
1H-2,3-diaza N NH cvclonmna alpentalene-O0-1-Benzykta;3;5;5a=22 V1 tetran dro IH 2,3-diaza OH
cyclopropa[alpentalene -4- carboxylic acid N NH O I-Benzyl-1 a,3,5,5a-its -diaza- 23 O
cyclopropalalpentalene-4- N NH carboxylic agid sthyl ar, 0OZA -Illlaé 232015 EQ‘W 1 Dlmethyl -l
a,3,5,5a- 24 [alpentalené®4- N,NH acid ethy yl-172,3,5,5 c%pmpg[a}p ?a%_g,a a-\
a[alpentalene-4- N T earboxylio acid

o 1-Eihyl-12,3.5,5a-
L{?\#LOH tetrahydro-1H-2,3-diaza-
19 I cyclopropalejpentalene-4-
\N’ NH carboxylic acid J\

N= "NH 1-Phenyl-4-(2H-tetrazol-5-

=S yl)«laj,s,ﬁa—tetmhydro—
20 Q \“l N 1H-2,3-diaza-

|
|
|
|
|

N ~NH cyclopropalajpentalene
—
. 1-Benzyl-4-(2H-tetrazol-5-
y1}-18,3,5,5a-tztrahydro-
2 152, 3-diaza-
cyclopropafajpentalene
i
0 1-Benzyl-12,3,5,52-
| tetratiydro-1H-2,3-diaza-
2 38 OH evelopropa{ajpentalene-4-
N carboxylic acid
N~ NH
-
o 1-Benzyl-12,3,5,5a-
tetrahydro-1H-2,3-diaza- |
» o O/\\ cyclopropafalpentalene-4- |
NH carboxylic acid ethyl ester \
| |
Q 1,1-Dimethyl-12,3,5,52- |
O/\\ tetrahydro- 1H-2,3-diaza~
2 = cyclopropalajpentalene-4-
\ \N ~NH carboxylic acid ethyl ester
Q 1-Phenyl-12,3,5,58-
o > tetrahydro-1H-2,3~diaza-
2 o cyclopropafalpentaiene-4-
\I\i ~NH carboxylic acid ethyl ester

| ]




N NHc acid ethyl ester -29 WO 2006/069242 PCT/US2005/046599 Compd No. Chemical Structure

Chemical Name O 1-Phenyl-1
carboxylic acid N'NH 1-Pentyl-
cyclopropaﬁlﬁé?}‘lﬂf@ﬁﬁuN NH

a,3, 5,5 a- 26 OH tetrahydro-lH-2,3- n cyclopropala]pentalene-4 N NH

-4-(2F1-tetr azol-5- N yl)-la,3,5,5a-tetrahyght@ 2 a4 Sdiaza- N-NH
1-Butyl-4-(2H-tetrazol-5 N yl)-l a,3,5,5a-tetrahydro- 28 1H-2,3-diaza-

- N-NH cyclopropa[“'“ﬂnta
~acid ethyl ester OCI Meth

J 1= :tnyu@eéﬂieﬁpm&@ cyclopr pala] Seertadeiieme | N, NH carboxylic

carboxylic acid ethyl ester O 1
cyelopropala]pentalene-4- N N
5-y1)-la;3,5,5a-tetrahydréd 32 N

aapenae e-4 N-NH

itetrazol \

I-Phenoxymeflryl-44(2H- ~N tett
cyclopropala]pentalene -30

7" cycloprop [a&pﬂmaimtuam‘aNNNHl
azol-5-yl)-la,3,5,53,38'0 | tetrahydro-1#PovkHeEsi. N N)—%l

|

1-Pentyl-4-{2H-tetrazol-5-

yl}-12,3,5,5e-tetraliydro-
1H-2,3-diaza-

cyglopropa[a]pentalene

28

1-Butyl-4-{2Htetrazol-5-
yD)-1a,3,5,5a-tetrahydro-
1H-2,3-diaza-
cyclopropa [ajpentalens J

29

1-Ethyl-18,3,5,5a~
tetrahydro-1H-2,3-diaza- |
cyclopropajalpentaiene-4-

30

,Mwwwm_ﬂ_..A_...ﬂjf____,w’.—w

1-Methyl-12,3,5,5a-
tetrahydro~-1H-2,3~diaza-
cyclopropala]pentalene-4-
carbexytic acid ethyl esier

l

l

1

!

carboxylic acid ethyl ester 1‘
|

|

31

1-Pentyl-1a,3,5,52-
tetrahydro-1H-2,3-Gaza-
cyclopropafajpentalene-4-
carboxylic acid ethyl ester

1-Isopropyl-4-(2H-tefrazol
5-y1)-12,3,5,5a-tetrahydro-
1H-2,3-diara-
eyclopropalalpentalene

33

1 -Phenoxymethyi-4-(2H-
tetrazol-3-y1)-1a,3,3,58-

tetrahydro—lﬂ—z,}-diaza—
cyclopropalajpentalene

230 -



WO 2006/069242 PCT/US2005/046599 Compd No. Chem cal Structure Chemical Name O
1-Isopropyl- | a, 3, 5, 5 a- OH tetr ahydro-IH-2,3-diaza- 34 cyclopropalalpentalene-4 NNH carboxylic
acid O 1-Vinyl-la,3,5,5a- 35 O tetrahydro-1H-2,3-diaza cyclopropala]peptalaneodsNdskdd carboxylic
acid ethyl e¥RPNAtyI-1a,3 5,5a 36 OH | -2,3-dn-4 ~ ii cycyclopropaopropala Jpentalene- N_NH

carboxylic acid N N

cyclopropala]penta
4-1 1 \\\ N,NH carbg
2,3-diaza NH cycloj

-O N tetrazol-5-yl)-I
1-Hydroxymethyl-
carboxylic acid eth

A2 H=TeITaz0r 5y ErdmNItoime-1a, 3,5, 5h-te tralfupcrcel Mg, 3-diaza N-NH
ene. 0 1-Ethyl-la 3,5.5a\-tetrahydro-tH=2;3vdiaza-"38 O cyclopropalalpentalene
pxylic acid ethyl ester O 1-Methoxgmethyl- -0 la,q&ﬁé%ﬁﬂﬁwgﬁgﬂH 390
sropala}pentalene-¥- N xylic 'c!_ﬁthyl gstesrdNyidNH-1Methoxymethyl-4-(2H
1,3,58a- 40|tetrahydro- - za-&f\l H cydloprupaipdipimtidne O |
O 1a,3,5,5¢-tetrahydro-IH- \g,,-Z}lBLdiaza NH Cyclopr%\a{?a;[b”efpﬁ§|ene_3[_ N’
ester |
© 1 Vinyl-1a,3,5,58- |
\ O/\' tetrahydro-1H-2,3-diaza- %
» o cyclopropalajpentalenc-4-
\N’NH carboxylic acid ethyl ester
| o 1-Vinyl-12,3,5,5a- |
\ OH tetrahydro-1H-2,3-diaza-
36 o cyciopropafajpentalene-4-
\;\;’ NH carboxylic acid
|
1
N=M 4-(2H-Tetrazol-5-yl)-1-
\ ] N vinyl-1a,3,5,5a-tetrahydro-
37 = N 1H-2,3-diaza-
\N,NH cyclopropafalpentalene
| 1 2 1-Bthyi-1a,3,5,52-
l O/\ tetrahydro-15-2,3-diaze-
3% o cyclopropajajpentaiene-4- |
1 \N ~NH cerboxylic acid ethyl ester
\ Q 1-Methoxymethyl-
-0 o~ 12,3,5,52-tetrahydro-1EH-
39 == G i 2,3-diaza~ |
N NH cyciopropa{a}pentalene—4~ |
N carboxylic acid ethyl ester
N’N*NH 1-Methoxymethyl-4-(2H-
—@ =z tetrazol-5-yh)-12,3,5,5a-
* \’Q‘“¥LN tetrahydro-1H-2,3-diaze-
\N,NH cyclopropalaipenizlene
O 1-Hydroxymethyl-
HO o~ 1a.3,5,5a-tetrahydro-1H-
41 =2z o - 2.3-diaza-
k N NH cyclopropalalpentalenc-4-
\ N~ carboxylic acid ethyl ester
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-31 WO 2006/069242 PCT/US2005/046599 Compd No. Chemical Structure Chemical Name HO O
1-Hydroxymethyl- | a, 3, 5, 5 a-tetrahydr o- | H- 42 OH 2,3-diaza N NH cyclopropala]pentalene-4-
carboxylic a fg I\g ,&f‘gﬁ"‘ -Tetrazol-5-yl)- HO NH la,3,5,5a-tetrahydro- 1H 43 ~N 2,3-diaza NH |

520057046599
cyclopropala]pentalen-I- yI] -methanol In some embodiments, compoun ofdie f)resent invention

pertain to the compaougg HINd /—f{Bu: 3rTABLE.S GRd Chemical DU%%E&H@Q{&@IC&I Name No. -S
0 I-Methylsulfanylmethyl-1a,3,5 5a- ~ cyclopropalalpentalene-4- N-NH carboxylic acid O

I-Ethoxymethyl-la,3,5,5a- tetrah3 dro- 1H 2, 3 dlaza- 45 @H cycloprppalalpeataignandiN NH carboxylic
acid O 1-Cyclopropyl-l a,3,5, 5a] yclepsopatalpeitaiéhe-4 NINH
carboxylic acid N N{NH fZCycIc a,3,5,5afetiatydro-IH-2,3- N NH
diaza-cyclopropa[a]pentalene 3 026BogPEYpspa cne-4-

carboxylic acid

4-(2H-Tetrazol-5-y1}-
18,3,5,5a-tetrahvdro-1H-
2, 3-diaza-
cyclopropalajpentalen-1-
yi}-methanol

43

In some embodimenis, compounds of the present invention pertain to the compounds in

TABLE 3:
TABLE3
Compd ) )
Chernical Structure Chemical Name
No.
O
—8 | 1-Methylsulfanylmethyl-1a,3,5,5a-
44 . OM tetrahydro-1H-2,3-diaza-
N cyclopropalalpentalene-4-
N~ NH carboxylic acid
' \_ : 0 1-Bthoxymethyi-1a,3,3 58~
@ tetrahydro-1H-2,3-diaza-
45 = OH cyclopropala|pentalene-4-
\N _NH carboxylic acid
G 1-Cyclopropyl-la,3,5,5a-
tefrabydro-1H-2,3-diaza-
46 = OH cyclopropalajpentalene-4-
\N’NH carboxylic acid
n=N,
. NH 1-Cyelopropyl-4-(2H-tetrazol-5-
47 s N vl}-12,3,5,5a-tetrahydro- 1 H-2,3-
N diaza-cyclopropala]pentalene
. N~ NH
|
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Chemical Structure Chemical Name No. 0 I-Vinyl-1 a,3,5,5a-tetrahydro-IH- 48 OH
2,3-diaza-cyclopropala]pentalene- N NH 4-carboxylic acid N zzz NH 4-(2H-Tetrazol-5-yl)-1-vinyl- 49 N

la,3,5,5a- tetrg‘;]ﬁ/_g[;(g£ 40'74 2 3-diaza N NH cyclopropala]pentalene 0 1- Splrop)éflo rog%l -1 a,3,5,5 a- 50
OH tetrahydro- é’laza cyclopropa[a]pentalene -4- ><Q\zz N_NH carb W“Cs%ﬂ %ﬁ INH

1-spirocyclopropyl-# -%a ld:‘L azol=51N-5-yi)-ta;3:5; 5atetrahydro=t+-2; 3= NN
diaza-cyclopropa[ pentalene 0 (BE)-1-Preoped\istards,5a- 52 +~--~OH @traieyidriesiH-2,3-diaza-
cyclopropala]penta| .eng‘h N-NH carboxylic acid 0 (Z)--Propenyl-la,3,5,5a- OH tetrahydro-IH-2,3-diaza-
53 cyclopropala]pentalene-4 N-NH carboxyllc aC|d N _N NH (E)-I-Propenyl-4-(2H-tetrazol-5- 54 \ ~N
yh-la,3,5,5a-tetrahydro-IH-2, '1Ie1n§mly\{ Mmgétmmdm 1H-
(2)-1-Propenyl-4-(2H-ttgazol; - 223 A AN opropala)pentalene-
diaza-cyclopropa(ajpentalene 33 WO 200 Q692 005/04659%0xylic acid
4-(2H-Tetrazol-5-y1)-1-vinyl-
49 1a,3,5 Sa-tetrahydro-1H-2,3-diaza-
cyclopropajalpentalene
1-8pirocyclopropyl-1a,3,5,5a-
50 tetraliydro-1H-2,3-daza-
cyclopropalajpentalene-4-
carboxylic acid
1-gpirosyclopropyl-4-{2H-tetrazol-
51 5-y1)-12,3,5,5a-tetrahydro-1H-2,3-
diaza-cyclopropalajpentalene
(E)-1-Propenyi-1a,3,5,5a~
50 tetrahydre-1H-2,3-diaza-
oyclopropalaipentalene-4-
carboxylic acid
(Z)-1-Propenyl-12,3,5,5a-
53 tetrehydro-1H-2,3-diaza-
cyciopropalaipentalene-4-
carboxyiic acid
NﬁN\
\ . NH (E}-1-Propenyl-4-(2H-teirazol-5-
54 SN N vl}-12,3,5,5atetrahydro-1H-2,3-
diaza-cyclopropalajpentalene
N ~NH
(Z)-1-Propenyl-4-(2H-tetrazol-5-
55 yl)-1a,3,5,5a-tetrahydro-1H-2,3-
diaza-cyclopropalajpentalene

- 33 -



Compd Chemical Structure Chemical Name No. -0 0 1-Metboxymethyl-la,3,5,5a- 56 OH
tetrahydro-1H-2,3-diaza- cyclopropala]pentalene-4 N NH carboxylic acid N N -0 NH 1
Methoxymeth&;ld4 21}1-tetrazo|- 57 N 5-yl)-Ia,3,5,5a-tetrahydro-1H-2,3- N,NH '
diaza-cyclopropa é}fp(grgl%glfene 0 1-Phenoxymetliyl-1a,3,5,5a- 58 OH tetrah@%?ty-ﬁ%qqi‘%‘fa%za-
cyclopropala]pent Ice&}ég\i..u‘\ii-i carboxylicacid—0-Q-Spirof1-a,3;5;5a- -tH=2;3="59 OH
diaza-cyclopropala]pentalene-1,1'- Nidleystepentante4-carboxylic acid TUedi Nishe
5-(Spiro-[Ia,3,5,5a-tetr§ﬁydr0-lH- ~N 2,3-diaza-cyclopropala]pentalene- 60 I'-cyclopentan]-4-yl)-1H-
NINH tetrazole 0 Spiro[l a,3,5,5a-tetrahydro-IH-2,3- 61 OH diaza-cyclopropala]pentalene-1]/1- N NH
cyclohexan]-4-carboxylic acigd //-~=8'N"NH Spiro[la,3,5,5 a-tetradeidrosidhibieiann] 4-p)-1H 62 (
)<Q~M NH 11 N' 2,3-d%c -cyclopropa—+& ; oN -NHN Eﬁ@ﬁﬁ%@}%ﬂ%ﬁ@l a,3)5,5
a-tetrahydro-IH- 63 OH 2,3-diaza-cyclopropal& T\rj)g;glene- 4 ?C’;gox ;ﬁc o

-=Q . N 1-Methoxymethyl-4-(2H-tetrazol-
57 \—<Q-\\W/I\N 5-yh-1a,3,5.5a-tetrahydro-1H-2 3-
N diaza-cyclopropalajpenialene
N NH
Q_ o o 1-Phenoxymethyl-1a,3,5,5a-
58 \__<Q\2\ OH tetrahydro-1H-2,3-diaza-
o cyclopropajajpentalene-4-
NN

carboxylic acid

G
Spire[ls,3,5,5a-tetrahydro-1H-2,3-
59 = OH diaza-cyclopropalajpentalene-1,17-
\N N oyclopentan]-4-carboxylic acid
N=N .
WH 5-(Spiro-{12,3,5,5a-tetrahydro-1H-
60 WN’ 2,3-diaza-cyciopropafa]pentalene-
= 1,cyclopentan}-4-vI)-1H-
N~ NH fetrazole
Q
Spiro[1a,3,5,5a-tetralyydro-1H-2,3-
61 = OH diaza-cyclopropalajpentalene-1,1°-
\N _NH cyclohexan]-4-carboxylic acid
n=N

5-(Spiro-[12,3,5,5a-tetrahydro-1H-

NH
62 =y 2.3 -diaza-cyclopropa[aipentalene-
= 1,1’~cyclohexan]-4-y1}-1H-
N ~NH

N~ ietrazole
o]
= 1-Allyl-1a,3,5,5a-tetrahydro-1H-
63 == OR 2,3-diaza-cyclopropz[ajpentaiene-
\N’ NH 4-carboxylic acid




N' NH 4-carboxylic acid 34 WO 2006/069242 PCT/US2005/046599 Compd Chemical Structure
Chemical Name No. NON NH 1-Allyl-4-(2H-tetrazol-5-yl)- 64 N 1a,3,5,5a- teirahydro IH-2,3-diaza-

cyclopropala,

cyclopropa(3,

ental((?&egmlél N O ( 4-Methyl-3b,4,4a,5-tetrahydro-2H- 65 O
?cycqopenta[l 2- c]pyrazole -3- carboxyllc acid N-NH O 1- q}’c%%’il%&‘)ﬁé‘fé?ﬁ%ﬁ 1a,3,55a-

66 C\'Y OH tetrahym@dﬁ&gy trcyetopropataipentajpentaterre-dN=NHTarboxyticacid—Additionally,
compounds of the present inyention, fChexaahptedlhiase compqunds foulighfcalsdabes 1, 2, and 3
including diastereomerS&nd lenantiomers thereof, encompassjall pharmaceutically acceptable salts,
solvates, and particularly hydrates, thereof. 5 It is understood that the present invention embraces
each diastereomer, each enantiomer and mixtures | ﬁ?{f of each compound and eric Formulae

disclosed herein just as f they were \eack @ +gisclosed w@ﬂﬁfﬁé nﬁ?ﬁj’fﬁ% é’ chemical

designation for each chiral carbon. For exampgle, dne embodlment bg};ﬁg é @@g@ i6h ihcludes a

compound with the | (3bS, 4aPS) or (laS, 5aS) st
invention is selected 10 from_the aroup_consisting of; (3bS.

3%

eréithemistry. One embodlment of the present

4aS)-3b,4,4a,5-Tettahydro-2H-cyclopropal[3,4]cyclopentall,2-cjpyrazole-3-carboxylic acid; (laS,

5ab)-4-(2H-Tetrazol-5-yl)-1a,3,5,5a-tetr
5aS)-la,3,5,5a-Tetrahydro-IH+2,3-diaza

yhydro- |I-(l)2 3-diaza- cyclopropa alpentalene; and (lasS,
yclopropala]pentalene- ﬁé%ﬁf@ﬁﬁ ,one

embodiment of the pres&nt irvention i es-a coftpound with tﬁ ?g?é ; rbo e E@R 5aR)
stereochemistry. One embodiment of the Presgnt invention is selected Fron t oup conS|sting of:

(3bR, 4aR)-3b,4,4a;5-Tetrahy dro-2H-cyclo|B‘r6pa[3,4]cyclopenta[1,2-c]pyrazole-3 -carboxylic| acid; (laR,

5aR)-4-(2H-Tetrazol5yt)1a; 3;5;5a-tetrahydro=tH-2;3=diaza-cygtopropatajpentatene;—and(faR,
5aR)-la,3,5,5a-Tetrahydro-1H-2,3-diaza-cyclopropa[&}pentalene-4-caoxylica6igli. 3 5,5a-

10

15

20

OH tetrahydro-1H-2,3~diaza-
cyclopropalaipentalene-4-
carboxylic acid

66

D

Additionally, compounds of the present mvention, for example those compounds found in
Tables 1, 2, and 3 meluding diastereomers and enantiomers thereof, encompass all pharmaceutically
acceptable salts, solvates, and particuiarty hydrates, thereof,

It is understood that the present invention embraces sach diastereomer, cach enantiomer
and mixtures thereof of each compound and generic Formulae disclosed herein just as if they were
cach individually disclosed with the specific stereochemical designation for each chiral carborn.

Far example, one embodiment of the present mvention includes a compound with the
(3bsS, 4a8) or (1a5, 5a8) stereochemistry. One embodiment of the present invention is selected
from the group consisting of:

(305, 4a5)-3b,4,42,5-Tetrahydro-2H-cyclopropal 3,4]cvclopental 1, 2-cJpyrazole~3-carboxylic
acid; (1a8, 5a8)-4~(2H-Tetrazol-5-v1)-12,3,5, Sa-tetraliydro- 1H-2, 3-diaza-cyclopropal a)pentalens; and
(1a8, 5a8)-12.3,5,5a-Tetrahydro-1H-2, 3-diaza-cvclopropala]pentalens-4-carboxylic acid.

Simdlarly, one embodiment of the present invention includes a compound with the (3bR,
4aR) or (1aR, 5ak) stereochemistry. One embodiment of the present invention is selected from the
group consisting of:

(3bR, 4aR)-3b4 42,5 Tetrahydro-2H-cyclopropa3,4jeyclonental 1,2 -¢]pyrazole-3-carboxyiic
acid; {1aR, 5aR-4-(2H-Tetrazol-5-y1)-12,3,5,5a-tetrahydro-1H-2.3-diaza-cyclopropal 2 pentalene;
and (1aR, 5aR)-12,3,5,5a-Tetrahydro-1H-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid.

In another example, one embodiment of the present mvention includes 2 compound with
the endo-(1aR, 5a8) stereochemistry. One embodiment of the present invention is selected from
the group consisting of:
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20 In another example, one embodiment of the present invention includes a compound with the
endo-(laR, 5aS) stereochemistry. One embodiment of the present invention is selected from the group
consisting of, -35 WO 2006/069242 PCT/US2005/046599 endo-(laR,

5aS)-I- Methijl ?'g'fgﬁg%e?trahydro IH-2,3-diaza-cyciopropala]pentalene- 4 PEATHER ?éﬂ{g&% endo-(1aR,

5aS)-I-Isobutyl-1a,3,5,93:4¢ E@MI%&?@%@W&%&B@@@@%@&%% @QM%Q}&ELQ endo-(laR,
5aS)-1-Butyl-1a 3, ,ba- tetr éi clopr éflgental ne-4-carboxylic acid; endo-(laR,
5aS)-1-Methyl-45 Xt‘éi?ﬁ? ga@ gg%é‘?%'{ é) 8:F g %fé%fipropa[a]pentalene
endo-(laR, 5as)schqnyMaaQ¢mq‘@mgﬂrboxyhc acid; endo-(1aR, 5aS)-1-Butyl-123 .5 Sa-tetrahydro-1E-2,3~
5-yl)-1a,3,5,5a-tetrahyenenddia?] &ﬂm@ﬁym@&ﬁmmm@eﬁmm%& AR REN-1a,3,5,5a-
by v e Tt LoD e TR R T
la,3,5,5a- tetrahyéhﬁd)’rHlaQﬁm@m@b?@b@mﬁmﬁéa@%%mm%@@ éiﬁé Fra; 15&5)5& 10
I5808t>)utlyl Néll gﬁH tecei@az@th t:=yhs ia&@éﬁgﬁ@a@aﬂh&%@ﬁ@@w@wwm{mesamle.m,p?m@ﬁl aR_,d
a ethoxyme iaza-cyclopro rhoxylic acid;
endo-(1laR, 5aS)ﬁtrI§%?16 Tl?’af‘éa&%% %%XQ Igl(l-}}‘i %@aﬁ‘% oegtgLrlLDen%al ne— - gr oxéllc acid,;
endo-(laR, 5aS) éﬂa%jaﬁ(aﬂﬁlr@hs%rgﬁiWﬁ%ﬁ%@&ﬂ%&hﬁ%ﬁﬁ@géﬁ@@%ﬂf&faﬁfydﬂéﬁﬁ@é
diaza-cyclapropaketpemneiens;seade-(ar 3 5@&%@”}4&2}&@@2@&:@@&%&@1&&&r&@t{adwd ro 15
ith2 3 daza oy Qo PRARSHIAIGNE S0 alS,Ran - el R SR o A e

cyclopropalalpentalene-4-ca ic acl aR, 53S)-1-Bénz 5 5a- tetra ro-IH-2,3-
diaza-cyclopropaflprétitaleeias é%&ﬁﬁ@éﬁtﬂ}’éﬁﬁ?ﬂl%&érd%ﬁﬁé’“é%’ﬁ’%@@?niﬂpﬁe@n%ﬁ’ﬁxﬁﬁ 5a-
tetrahydro-1H-2, 3diazedeylapropajadpemaes)a-Srearbbtic-acid sty iastes.endby(iaR H5AS)-|-
Phenyl-l a,3,5, 5%@9&%&#5‘@%&&&%@& [ﬁ‘lé’ ES%I%EQEQ%XM a?ﬁ&?%a%%ﬂy(i?ﬁ

5aS)-1- Pensy §2H tetrazol-5-y1)-1a,3,5,5a-tetrah ro -|H-2,3-diaza-cyclopropal a]pentalene endo-

(IaR, 5aS)-F-But F14"(%ﬁf%t?&‘é&?@%}ﬁhﬁ@%ﬁ’t‘éﬁr%lF@/éFé?rHBf@yédfz SRR A A entite;
endo-(laR, 5a5)- tyBtiwyea 35,5 artetrediyekntid kb2, Sxdicz akcycippidpaialpSritalenertarioyic acid
ethyl ester; endoglaR - pamsda¥ethivlia.8 2.8adetrahygrorid2, ézéﬁdg 2 585)- LPhenyllad.5 e

cyclopropala]pentalene-4-carboxylic acid ethyl ester; endo-(laR, 5aS)-|- Pentyl 5,5a- -tetrahydro- 25

11-2,3-cliaza-cy OB entalEhE e ?Qﬁﬁ%t%i%ﬁﬁ““i’?ﬁ‘?f’@él%?‘“éﬁ% (iR £y 4R oropy-a-
(2H-tetrazol-5-y|Phen8;5:56 tatrahiymiio-1H-2 Bddiazardyrivprdpafalpe-incitdesiaacdnapduiieiwith the
nta||ene engo-(la %LMHQE@M&%I&Y}%@%%W%@&&Y&{@ ﬁéaéﬁc%lts%ma Osthla2a: dinga-
ﬁi&ﬁB?EBZ{Z%EEE e Eab T A S e SO SA- Tt AR 30
diaza- cyclopropa{aﬂfpém&éﬁ%-HWH@Mkeﬁéem@mwigﬁérﬁ@mwlaﬂﬂpﬁéﬁﬁtﬂﬂmﬁmm
tetrahydro-1H-2 %Qi@&@py@g@m&@[@ip@@qt@mﬁmagwwoggdm(@& 5aS)-4-(2H-Tetrazol-
S-yl)-Rinyl-1a.3.8,SctetrahydrolH 23 diazs:oyclopropalalpentaisne; £1de-(aR, 5391 EENN,
25 1H-2,3-dtaza-cyclopropalajpentalene-4-carboxylic acid etiryt ester; endo-(1ak, 5a8)-1-Isopropyl-4-
(ZH-tetrazol-5-v1)-18,3,5,5a-tetrahydro-1H-2,3-diaza-cvelopropalajpe includes a compound with the
ntalene; endo-(1aR, 5a8)-1-Phenoxymethyl-4-2H-tetrazol-5-y1)-12,3,5,5a-tetrahydro-1H-2, 3-diaza-
cyclopropalaipentalene; endo-(1aR, 5aS)-1-Tsopropyl-12,3,5,5a-detrahydro-1H-2,3 <diaza-
cyclopropafalpentalene-4-carboxylic acid; endo-(1aR, 5a8)-1-Vinyl-1a,3,5,5a-etralydro-1H-2,3-
30 diaza-cyclopropalajpentalene-4-carboxylic acid efhyl ester; endo-(1aR, 5a5)-1-Vinyi-12,3,5,5a-
tetrahydro~1H-2,3-diaza-cyclopropalajpentalene-d-carboxylic acid; endo-(1aR, 5a8)-4-(2H-Teirazol-
© 5-yD)-1-vinyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropaja jpentalene; endo-{12R, 5aS)-1-Ethyl-
12,35 5a-tetrahydro-1H-2,3-diaza-cyclopropaja]pentalene-4-carboxylic acid ethyl ester; endo-(12k,
5a8)-1-Methoxymethyl-12,3,3,5a-tetrahydro-1H-2,3-diaza-cyclopropaja)pentalene-4-carboxylic acid
35 ethyl ester; endo-(1aR, 5aS}-1-Methoxymethyl-4-(2H-tetrazol-5-yi)-1a,3,5,5a-tetrahydro-1H-2,3-
diaza-cyclopropa[ajpenialene; endo-(1aR, 5a5)-1-Hydroxymethyl-1a,3,5,5a-tetrahydro-1H-2,3-diazs
cyclopropalajpentalene-4-carboxylic acid ethy! ester; endo-(1aR, 5aS)-1-Hydroxymethyl-1a,3.5 5a-

236 -



1 a,3,5,5a-tetrahydro-IH-2,3-diaza-cyclopropalalpentalene-4-carboxylic acid ethyl ester; endo-(laR,
5aS)-I-Methoxymethyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid 35
ethyl ester; endo gIaR 5ab)-1-Methoxymethyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetra g?/dro -|[H-2,3

S Jos %93 diaza-

diaza- cyclopropa a pen%afene endo-(iaR, 5a5)-I-Hydroxymethyl-la,3,5, Sa}fgﬁ
cyclopropa[a]pea@i&n&ﬁtz@@r@@wfc{@y@ﬂ%g L%%@ﬁem%é@& éﬁ@hﬂa‘émt%m%m{i lasB,5,5a- -36
WO 2006/0692 T/éJ 2005#)465%?3 teé %d({l 0-1H- 213 -diaz a]1 clgxproy[?ar[r?]gen ene-4-carboxylic
acid; and endo- (a?? W% B %‘6 aze-Gyclopropajz]pental Jnethanol
a,3,5,5a-tetrahydro-IH mihhm@m%ﬁmm]@emmmwsmm.t%@rmhmt@mgihﬁmm the

present inventiof i mq@&ﬁﬁmlm@m@@m%ﬁﬂaﬁ@fd&n@ga@a&z&a@obmtwt@fmmethyl-Ia.3
5,5a- tetrahgdro -IH- 2 3- dlazgg\éfgfa%p%f alen A}? g a-te¥:|~¢!j% cc)h IaR
1 aza- t

5aS)-1- Ethoxymeth cloprop pen ilene-4-carboxylic acid,;

endo-(laR, 5aS)CIQbW&bWﬂF&%45%WFaﬁ@%FGdﬁ-{1@@%i&m@m@ﬁaﬁa‘iémoﬂéarboxyl|c
acid; endo-(laR, £a&)k- @m@m@mhﬁa{&bﬁe&a@@m acid; endo-(1aR, 5a5)-1-Cyelopropyl-4- (ZH tetrazol

5-yl)-la,3,5,5a-te d I I opa endo

tetrahydro-IH-2 é gzég?:s g_'o%rrag Tgfe%c't;’a ene- JE%D 3‘)0 ac? B en‘fg)a(%RRQ%)aSY firazol 10
5-yl)-l-vinyl-la,3 @%&@ﬂdﬁy%ﬁ&lﬁ%ﬂ%&ﬁﬁ%%@ﬁ?@%ﬁ{bﬁm@ﬁ@ @ﬁﬂ@%ﬁ@%ﬁ@ﬂﬂeﬁrm

Spé rOC}Icllz\())HéogyE11@37&1@&{&31[ﬁ.ﬁwﬁfﬁhﬂdr&ﬁidlﬁmy@aﬁm@a[@lﬁ&mﬁ@I&afél»(@‘mlimyllc acid;
endo-(laR, 5a )r%’f‘é%fﬁ%%’?ﬂ) ‘ﬁ@%’é& aﬁ%? ér’w?z&acfe?ﬁé‘p&i j{p%q% (ehly} ﬁ%dé diazay,

cyclopropala]penta But-2-en ydro-IH 2 3-diaza-
cyciopropala]pe PéHéRASES?FBWFé’%ﬁEPP Q%réﬁﬁa%g@’l Zi)ai%qit@‘%ﬁ%"ré%%@éa%é‘trahydro 15
IH-2,3-diaza-cyclegropakipentiden exd-C taRGeyliEacibehdodlal, Sahs(hydds Rropemyd-4-(21-1-
tetrazol-5-yl)-1a, 3,pspadelalNeios -2, 30182 3y ClIan! (‘?99[??‘4?)9&531%@ gg%(%aﬁsaﬁér S AN

Propenyl-4-(2H-tétrazol-5-yl)-la,3,5,5a-tetrahydro-IH-2,3-diaza-cyclo entalene; endo-(laR,

5aS)-1- Me]tF(loxyﬁ%%@ﬂﬁ?@lgﬁoﬁ{mﬁmﬁﬁ@mgﬁ5°E9y€l61ﬁr@ é’ﬁ@"ﬁ“@ rﬁ%&yllc acid;
endo-(1laR, 5aS)etdvtethpbymikitiphe-{Rldrtctitiz ldb=gnlcd@norbatetralayd rodlH12/3 SlisZ &) 20

cyclopropalalpen x
czclopropa[a]pe? Eghf{%g?g%%} 59(?%1453'%@%%%@[ ?%o%%{%g%lﬂ%%ra%%ﬁ% ? dlaza

cyclopropala]pe i EQWE@I% :’Qf ‘E A 135?‘[%“ ﬁgfﬁ’ag%‘?}’t%l%pn%r ] i
tetrahydro-lH-2.?ﬁ%%@@ﬁﬂr&@é{@p@ﬁt&léﬁ@t@@@ybieﬁéh@érﬁ;%@d?@k&beﬁé@éléw&wdo -(laR,
Sa?j) Spciiroi(ta 3 %ﬁ%ﬁ&ﬁ@g@ﬁ@a@ﬂ%&@@@ éﬂiﬁ&%@;ﬂaﬁﬂm@wsh&@&e}@h%@%ﬁz@arboxylIc 25
acid; endo-(1aR, 5 |ro ,D,0a-tetra 0 e-1,1'
cyclohexan]-4- ylfyf?—?%eﬁgg endo C(alral.j % k% E?ﬁ) rf&ff&%fr fﬁ' Esgg Pﬁg#%%mdl daze-
cyclopro pa[a]per%&iéﬁ@?%ﬁ?ﬁéﬁ%éa hcﬂﬂ’iﬁm@ﬂ@m@a@? &E%HW&(—(@#?&@@H@%M@? 3s5,5a-
tetrahydro-I1H-2 a&@;&&y@apt&@ﬂa}p@a@ﬂa@e@ﬂ&@neJoCQaE;geﬁfa@Mnm@J@ﬁmM@ﬂ@&r(ylm
1a,3,5,5a-tetrahy; H- | |pentalene lic acid, 30,1t is understood that a
compound, as de%@%pud) %ré?‘r%%e%%%?ex 8[3 %@’ pmr?é:ﬁflm%gme 28 cyamhemn oo
25 acid; endo-(1aR, 5a5)-5-(Spiro-[1a,3 S ,5a- tetrahydmmlH 2 3-draza-cyclopropalajpentalene-1,1°-
cyclohexan]-4-yD-1H-tetrazole; endo-(1aR, 5a8)-1-Allvi-1a,3,5,5a-tetrehydro-1 H-2,3-diaza-
cyclopropalaipentalene-4-carboxylic acid; endo-{1aR, 5a5)-1-Allvi-4-(ZH-tetrazol-5-y1)-1a,3,5,58-
tetrahydro-1H-2,3-diaza-cyclopropafa]pentalene; and endo-(1akR, 5a8)~1-Cyclopropylmethyl-
ia.3,5 5a-tetrahydro-1H-2,3-diaza-cyclopropalalpentalene-4-carboxylic acid.
30 1t is understood that a compound, as described herein, having exo-(1aR, 5a8), endo-{1aS,
5ally, and exo-(1a8, 5aR) stereochemistry can be written in an analogous manner.

I sorne embodiments, a compound of the present invention has the structure:

or a pharmaceutically acceptable salt, solvate or hydrate thereof.
35 In some embodiments, a compound of the present invention has the structure:
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5aR), and exo-(1aS, 5aR) stereochemistry can be written in an analogous manner. In some
embodiments, a compound of the present invention has the structure: N;N /NH N N,NH or a
pharmaceuti%é)lyzgc%egtable salt, solvate or hydrate thereof. 35 In some embodiments, a compound of
the present iNVBAtION A& the structure: -37 WO 2006/069242 PCT/11S2665/528598 4 NoeN. NH ~
N H N-NH or a pharmaceutically acceptable se}Lt, solvate Igr;hydrate thereof. In some embodiments, a
compound of the present invention has the strugfurg: H NN, WiH N'H NNH 5 or a pharmaceutically
acceptable salt, solvate or hydrate thereof. In <ome embodients, a compound of the present
invention has the structure: O N-NH or a pharfaceutigally acceptable salt, solvate or hydrate thereof.
In some embodiments, a compound of the present inVention has the structure: HO > OH 10 H N-NH
or a pharmaceuticaiijeasepictiieasesiablsi st drasy ket drsefl In some embodiments, a compound
of the present invention, RascthensibeHu e cdhufid: il N RkaRhasnacariieadly acceptable salt,
solvate or hydrate thereof. 15 In some embodirQents, a compound of the present invention has the

structure: N'N, N= N
.
\ N
: E\ ~NH

RN
5 or a pharmaceutically acceptable salt, solvate or hydrate thereof.

In some smbodiments, a commpound of the present invention has the structure:
O

on
N NH

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

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

\\‘:[:

ESS QX
W
10 ) N ~NH
or a pharmaceutically acceptable salt, solvate or hydrate thereof.

Ity

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

R~
N _NH

RN
or a pharmaceutically acceptable salt, solvate or hydrate thereof.
15 I some embodiments, a compound of the present invention has the structure;

N""N\

N
WN
N _NH

N -
or a pharmaceutically acceptabie salt, solvate or hydrate thereof.

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

=N
H N’ S
e _NH
s SN
H o Sy-NH

20 or a pharmaceutically acceptable salt, solvate or hydrate thereof.
In some embodimenis, a compound of the present invention has the shructure:
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NH N N,NH or a pharmaceutically acceptable salt, solvate or hydrate thereof. In some embodiments,
a compound of the present invention has the structure: H N%N. NH N H N- NH 20 or a
pharmaceuti%g)ée}}%%egzt%ble salt, solvate or hydrate thereof. In some emhodiments, a compound of
the present invention has the structure: -38 WO 2006/069242 PCTTLJSZ%%%A%%%%&Gﬁ%a" NH H
HEN or a pharmaceutically acceptable salt, solvate or hydatesthereof. In some embodiments, a

furel O OH NWWH 5 or a pharmaceutically
shedimidnts, a compound of the present
invention has the structure: H 0 HOf OH or OH4H RRNHN-H or a pharmaceutically acceptable salt,
solvate or hydrate thereof. In some embodiments, a C’?Smpound of the present invention has the
structure: H H OF pehamppayidally amepedlis-pal-dhetd )ardrsr tepiarmaceutically acceptable salt, solvate

or hydrate thereof. In samenemboelineen!s cagempeuncaisthepresentinventiiaauhas the structure: -0
O OH N-NH or a pharmaceutically acceptable salt, solvate gr hydrate thereof.

T CH
™
- NH
5 or a pharmaceutically acceptable salt, solvate or hydrate thereof.

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

W

T OH or [ e Ok

2 F
Ny~ NH N~ NH

iy \’~\:E

or & pharmaceutically accepiable salt, solvate or hydrate thereof.

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

H ) H c{)
F‘%Q‘”\“HLOH or ””'%:}\\\(L\OH
4 NN B S -NH

10
or a pharmaceutically acceptable salt, soivate or hydrate thereof
In some embodiments, a compound of the present invention has the structure:
o]
—Q
\WOH
Y
N~ NH
or a pharmaceutically acceptable salt, solvate or hydrate thereof.
15 In some embodiments, a compound of the present invention has the structure:
H H 0
-0z ? -0z
A N H o \y-NH

or a pharmaceutically acceptable salt, solvate or hydrate thereof.

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

H H O
—0 o —Q
e OH or \HH e OH
i g N

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

In some embodiments, a compound of the present invention has the structure:
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15 In some embodiments, a compound of the present invention has the structure: Hp O HO -O-~re
OH or gnu<~~"~/~-(OH _ZZ H N-NH H N-NH or a pharmaceutically acceptable salt, solvate or
hydrate thereo% Ilg(‘%%me embodiments, a compound of the present invention has the stqructure: -OH
O-0HO OH'Gr gnu EHHN-N-20 HN-H 20 ora pharmaceutically accgﬁggﬁéwggf?f‘@(gﬁ/ate or
hydrate thereof. In some embodiments, a compound of the pgesent invention has the structure: -39
WO 2006/069242 PCT/US2005/046599 O N r a pfhiarmaceutically acceptable salt, solvate
or hydrate thereof. In some embodiments, a comp e p%éent invention has the structure: H O
HO OHor\nn OHHN-NHHN-NH 5ora pharmacqueal}y acceptable salt, solvate or hydrate
thereof. In some emﬁodirgenggﬂaago%gg t!o&gh egfrgsggtgi \elreeggion has the structure: HOH O OH
or \on OH H N.-NH aﬂ?al\fﬁm ora p(h rmaceutically acgepf[ab e salt, solvate or hydrate thereof. 10
CHEMISTRY OF THE P RESENPHNTIENTICRSY Bt Brotestiies v tepidparation of compounds
of the present invention. Some enthodimentsof the present inventign pertain@o synthetic processes
for the preparation of novel fysed oles af Formula (1s). T‘b‘(?”c’ sundsiqQf the present invention
can be readily prepared accordin 0.Yfesg no pro%esses utilizing-a ty o?'étarting materials that
are 15 commercially available or readily\pr¥pared by synthetic regimes Whith would be familiar to one

skilled in the art. 0%9@3&%@5@5%9 %ngg&se%ato&l‘;gtggr%&ggye yoless stated otherwise, the labeled
substituents have the same definitions as described herein. .
iIn some embodiments, a compound of the present invention has the struchure:

H ) H 0
WOH or \IH! o OH
B NN H Ny-NH

or a pharmaceutically acceptable salt, solvate or hydrate thereofl

10 CHEMISTIRY OF THE PRESENT INVENTION
Synthetic Procedures for the preparation of compounds of the present invention.

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

15 commercially availabie or readily prepared by synthetic regimes which would be familiar to one
skilled m the art. In the tlustrated synfheses outhimed below, unless stated otherwise, the labeled
substituents have the same definitions as described herein.

One method that can be used to prepare compounds of the invention wherein: X is Nand Z 18
C-tetrazol-5-y utilizes intermediates derived from the cyclic ketone of Formula (A) as illustrated in

20 Reaction Scheme I below:

Scheme E
O

R4 RB RG R5 Rs RS RS Coerm

Ra R4 ORm R4 .
— P -
RZ ? o 8] ® T /NH
i N
R1 O RZ R 4 R2 R 4
(A (B) (9
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One method that can be used to prepare compounds of the invention wherein X is N and Z is
C-tetrazol-5-yl utilizes intermediates derived from the cyclic ketone of Formula (A) as illustrated in 20
Reaction Scheme | below: Scheme | R<10 R5 R6 R5 R6 O R5 R66 fCOzRap R R4 OR10 R -y R3O
0 -~ R3 ZNNH’ RZPRYHA R2 R1 (A) (R) (C) -40 WO 2006/069242 PCT/EISSb05/046599 NN . N R5
Rs I N R5 R6 CN Rs R6 CONH2 /RgaH R4R4R3.NHR3NHR3NH NNN R2R,R2ZR1R2R,
(Ia) O (D) Compounds of Formu¥a ( 5‘5 can be pre d by reacting a cyclic !g\et ne of Formula (A) with
a dialkyloxalate of formula C ND)2, wherein Rl@'is a ©11.6 alkyl, inthe preSence®ita base and a
polar solvent such as, Dyt'notisjted td! CI-6 alkanef, methnol, ethanol, Bt @ geitanol, hexanol, 5
2-methoxyethanol, Reepfapanq|, THE, DMFE aRe-te\ikelto g ketoestRre /By a(B). Suitable
bases include alkali mgtalialkoxides, for exampig, sadiun™methoxide, sodi mthho%ide, potassium
ethoxide, potassium t-butoXide, and the like; alkali métal amides (i.e., alkali metal-NRI1 wherein RI | is
ClI-6 alkyl or siyl-C1.6-alkyl), fo@@xample, lithium diisopr@bylamide, lithium hexar{@thyldisilazide,
sodium hexamethylgisitazidespeiassiunmbexemnetiydistazideatidikeddfesaiielapsitra(B) is 10
reacted with Ny igring Rl RIIRSISE RRUAPIRLegac iy drazile, FanRoaed. HidRLiaole

conditions to give pyrazole esters of F (

r'm . Optionally, the pyrazole can be protected, for
example, with a BERPVEIGUR ahdHelRERd i ﬂ%ﬁiﬂﬁ@%@’k&%@‘%%ﬁé@%ﬁ%i]EFéaB‘?llFormula

(D) using nzethotls ket isopbakilh TR fod exairplesitrdéatingonsftFammxaBia Soiabolar
solvent at tempegatute fiam e IsmRGEALES 19 6 Doling.RAiRk Ak NG SlvaRs.AMmidedRkis 15

reacted with a dehydrating reagent, such as phgsphorous oxychloride, phosphorgus pentoxide,
thionyl chloride, TFfltidroREsHEa ARYEFdE SAFHEY RE R FaistHr fn 8 JrEEREe 8PS Hthiprotic
solvent, such asiaCetaliRifriesIRINIE-dkhd )t fie dileeipte. Givennitriden(p)idditdddi(E)Tshraautdnlhitihzan, azide

(i.e., N3) or azidg, gaHiNalentn$iieh A% SpRNn-RZIdEARRESIMR.ARIdR. ttiRe thdsiMLagide (8.,
(CH3)S|N31){§ and the like to give compounds of Formula Q{ﬂﬁhereln is N .and.Z is,ta%tetrazol-S-yl.

reacted with hy@razine, either proiected or unprotect azme can be used, under sustable

conditions to give pyrazole esters of Formula (C). Optionally, the pyrazole can be protected, for
example, with 2 benzyl group and the like. Subsequently, the ester is converted te amide of Formula
(D) using methods known to one of skill in the art, for example, treating with ammonia in a polar
solvent at temperature from room temperature to the boiling point of the solvent. Amide (D) is

15 reacted with a dehydrating reagent, such as phosphorous oxychloride, phospherous pentoxide,
thionyl chioride, trifluoroacetic anhydrids and the like, either neat or in the presence of a nonprotic
solvent, such as acetonitrile, DMF, and the like, to give nitrile (E}. Niirile (E) is reacted with an
azide (i.e., N3) or azide equivalent, such as, sodium azide, potassium azide, trimethylsilyl azide (ie.,
{CH3)SiN3), and the like to give compounds of Formula (fa) wherein X is N and Z is C-tefrazol-5-yl.

20 In some instances it can be beneficial to include the presence of a Lewis acid, for example, AlCL,
ZnBr,, and the like, in a suitable solvent, such as, DMF and the like.

Other compounds of the mvention wherein X is N and Zis C-COH or Zis Nand X C-

CO,H can be pepared from intermediate C by hydrolysis to the comresponding acids of Formula (Ic)
by lithium hydroxide, sodium hydroxide, potassium hydroxide, potassiuiz: trimethyisilanoate or the

25 tike. This process is ilusirated below for the emobidments wherein X is N and Z is C-CO.E.

N Re Re  copH
Rs x, N
Rz R ] N
©) (Ic)
A similar process can also be illustrated for embodiments of the present invention wherein X

is C-COHand Z s N.
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20 In some instances it can be beneficial to include the presence of a Lewis acid, for example, AIC13,
ZnBr2, and the like, in a suitable solvent, such as, DMF and the like. Other compounds of the invention
wherein X |S% o 2eCOZH or Zis N and X C- CO2H can be pepared from intermediate C by
hydrolysis to the correspondlng acids of Formula (le) by lithium hydroxide, %dHﬁ%ﬁ?W&?&%de
potassium hydroxide, potassium tigmethylsilanoate or the 25 likerJ his process is illustrated below for
the emooidments wherein X is R¢-ahd Z 15 C-@Qk—b R- Rs CO2RIND R5'R6 €62H Ra R4 R3 NH -> R3
NH NR2RIR2RtN (C) (IC) A si FACESS can also be |IIust dfaK embodiments of the
present invention wherein X is BCq: . : gTIUS2005/046599 R3
RZ Ra CO2Rao R3 R2 Ra CO2HRR4 \ ,NHN30 R4 NH R5 RS NRy™ R5 R@‘(C) (Fg) In a similar manner
as described above in Scheme 1, coﬁ?pounds of the present mventloeh wherein Z is N and X is
C-tetrazolyl or C-CO2H or C-CO2-d4).6-alkyl, can be prepared usn‘@ketone NNRIN RZR2Ral\

NH (r) Scheme I R R3jra 3t B2 RSt rsbRem(Eehét: Compannds ot Kelaned&isan be
prepared by cyclo ro ation of.th rla ] g& tin Wlth an ropriate carbene
or carbenoid genel?a ngqregz] ‘Pfltlssjcc J%BZQ ucfr %ﬂ%’r:é‘%g& iio éﬁ(@aﬁ% With et % (efone
dibromomethand®nd sodium hydrOX|de and the like. The carbene or carbenoid generating reagent
can be selected with the appropriate substitution to 10 either directly mtrodugﬁ R2 and R3 to Ketone
(F) or to introduce group(s) (i.e., represented by R,2 and

A‘.

R, R "\ NH
R2 o Scheme I !
o Rg =
Rs NH
R4 RS RB R4 \N/
R
5 RS
5 (¥} (i)

Compounds of Ketone (F) can be prepared by cyclopropanation of the appropriate
cyclopentenol by treating with an appropriate carbene or carbenoid generating reagent, such as, but
not limited 1o, diiodoethane with diethylzine, dibromomethane and sodium hydroxide, and the like.
The carbene or carbenoid generating reagent can be selected with the appropriate substitution to

10 either directly introduce R, and R; to Ketone (F) or to introduce group(s) (1.e., represenied by Ry» and
Ri3) that can be subsequently converted into R, and R groups using methods known in the art. The
cyclopentyl alcohol can be oxidized to the cyclic ketone by oxidizing agents such as pyridinium
chlorochromate, tetrapropylammonium perrhuthenate, and like oxidizing agents. This process is

illustrated below.

R oK cagb
Et';Zi‘l TNMO . Re
Ry R0 Ry=Ro=H R

3

NCRipRyal; (’K)
\\EtZZn /

R OH Ri OH
Raz T Ry
2 Re R Rg
15 " Ry Rs ® Ry Rs

Compounds can be prepared by treafing an appropriately substituted suitable 1,2-epoxy-5,6-
alkene with a strong base such as lithium tetramethylpiperazide, lithium dilsopropylamide, thiom
hexamethyldisilazane, sodium hexamethyldisilazane, polassivm hexamethyldisiiazane and like bases
to give Alcohol (M), see Hodson, et al. J. Am. Chem. Soc. 2004, 126, 8664. Subsequently, the

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

pyridinium chiorochromate, tefrapropylammonium perrhuthenate, and the like.
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R13) that can be subsequently converted into R2 and R3 groups using methods known in the art. The
cyclopentyl alcohol can be oxidized to the cyclic ketone by oxidizing agents such as pyridinium
chlorochrom iﬁj?%)i{:%ylammonium perrhuthenate, and like oxidizing %ents This process is
illustrated be 212 Ra OH TPAP R, O R CHEtZn Re 21 NMO RZRARE'RE R4 RS
R2=R3=H R3 R4 R5 RS CR12R1312 (K) Et2Zn/ RO/&I I/OH Rl Raz Rz 15 R%‘; Rg;R5 Rs Ra R4 R5
RS Compounds can be prBpared by tieating an appropris substituted suitable®2-epoxy-5,6-
alkene with a strong%@?ﬁ%ﬁﬁ%ﬂlumlﬂmthﬁb ide, ﬂlhjum..dﬁopﬁﬂ de lithium
hexamethyldisilazane, s le IQexa ethyldisilazapg A Hazapeapd li

to give Alcohol (NF}, seBHotsdh, et at T. Ain. Chem. ¢ 50CRr2004,126, 8664. Suby ently, the 20
alcohol can be converted to Ketone (L) using an oxidizin gent, such as, but not limited to,

pyridinium chlorochromate, tetrapropylammonium perrhuthenate, and the like. -42"WO 2006/069242
PCT/US20051046599 Chis HBPRARENR 4TPRAMR E g TG 108 REPRICHPRY SR RE IRt (G) (M) (L)
Chiral (non-racermish:campbupsisiof (ednvent embtarde-piensresdy. Kinet@wggqmmarfesmution of

ihe Epoxide (G)psiagle prlahen el (anaus, B Fuendes.R e baflom). o Torcunga,
M.; Hansen, K. B AE.; Furrow, M. E.} Jacobsen, E.'N. J -4m C ent ocC. 5200 124, 1307).

Alternatlvel§ ot8PZdBSANBd Ketones (L) can be prepared by addition of the anion generated by
reaction of trimethylsulfaxentivehiatidedrthaesHitahke (Hasanlkesadidivy fgiitders tpotdssium hydride,

and the like to ag.ARRIARYAS GYCAOPERIRNNE dnRABER MY R Red i Lo AR ZNRIBY

potassium hydride and the like to an appropriate cyclopentenone

LRy}, or
ZnR Br SQ‘VI@E,I
pyndme PdClzPhe
= alkyl

10 Another method that can be used to prepare compounds of the present invention, wherein X

or Z is Cetrazol-5-vl, is deseribed here. This method allows the option of directly introducing the
tefrazol-5-yl group without the need of using muliiple steps or an azide reagent. This method is

illustrated in the scheme below wherein X is N and Z is C-ietrazol-vl:

PG, ~N QO
P &
Rs. 6 N=\'  Le N
R4 P) R RS Re N :
Rs o Base Ra
Ra R4 O
(&) °

Re R (g

15 A suifably substituted Ketone (A) can be converted to Dikeione {O) using Tetzazole (P) in the
presence of bage, where PG is a suitable protecting group or mets! cation. A suiteble base foruse in
the reaction is one that is soluble in the solvent and can remove & proton from the cyclopentanone,
but does not otherwise participate in the reaction. Sirong 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 particularty potassium butoxide. Suitable leaving groups (i.e., LG)
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pyridine PdAC12Ph7 NaH R5 R6 R5 R6 R1 - alkyl R5 R6 RS 6 10 Another method that can be used to
prepare compounds of the present invention, wherein X or Z is C-tetrazol-5-yl, is described here. This
method allows the option of directly introducing the tetrazol-5-yl group without the need of using

multiple stepéwgrzg(ﬁﬁgg?a‘ézreagent. This method is illustrated in the scherhe BERSAWHEREIn X is N and

Zis C'te”azo"yliaéi’xﬁeé%@ﬁ%é%&ﬁ@@%ﬁ%&hﬁ%ﬁ%@ BERSREME R Bage Re R2 R, R2

0 (A)R10(0) N,N-P 4 N-H H2N-NH2 R3 N R2 Rt (Q) 15 A suitably substituted
Ketone (A) can BEXEH/EIEertS DiRans sEre s Sl eSS Ste+@B B S TRSE I BEse, where PG is
a suitable proteciiiigbrainos mvbtal datibyifonsuidab{BNBs difeihybednmitie(Pdéklibn is one that is

solu_bl_e in the Soﬂﬁaﬂm&% @M%EI@TIHE@BQ&H&EH&G% W%W% bt logs. Rk Gtharwise
participate in the reaction. Strong organic bases are particularl usefgl such _as DBU, DBN,
tetramethylGuantiiie P AET B RN AE28 BT HBEa] BEREE Bk e SR OF 2 e e ium
alkoxides, and pésticlia () perassiGmibu (Ox detStiablereawigqrolipsifiosed tGyovids apdounds
2006/069242 PGFld32Q05/046699 include groups that can be displaced without affecting the stability
of the Tetrazole (P) or the r.?sultin Dik&to e,g%)), s?g:ge ex%ncllplestsi’n?l de estte.rs 1.4 Ikox&or
substituted benzyloxy): - STRARE ENEHS eI & G atHy o mami e%ﬁﬂ?ﬁn imethylacetantide
(DMAC) dimethyistifdside DM83)s N-methylpyrrolidinone (NMP), and HMPT as well as
tetrahydrofuran 5 (THF). In the same reacti®?sor ag an additional step after isolation, Diketone (0) is
converted to Tetrazole (Q) using hydrazine. Thé' pr?}tee{(ing group fs skbse fly 7&émoved to provide

compounds of the present iffigentton. A similar rj?zb*@éss ceh also be iliustrBted fof embodiments of the

present invention wherein" %7 trazol-5-yl and Z(B N. Ry
Ry . Base Rs 0
R
Rs' Ry N‘N,PG 6 O
L 1

Rg R+ =N

R )

® NN HoN-NH

R4 --.N’ ot

10 Re Rg

The various organic group transformations and protecting groups utilized herein can be
performed by 2 number of procedures other than those described above, References for other
synathetic procedures that can be utilitized for the preparation of intermediates or compounds
disclosed herein can be found in, for example, Smith, M. B.; and March, J., 4dvanced Organic

15 Chemisiry, 5* Edition, Wiley-Interscience (2001); Larock, R.C., Comprehensive Organic
Transformations, A Guide to Functional Group Preparations, 2 Edition, VCH Publishers, Inc.
{1999), or Wuts, P. G. M.; Greene, T. W.; Profeciive Groups in Organic Synthesis, 3" RBdition, John
Wiley and Sous, (1999}, all three are incorporated herein by reference in their entirety.

Racemic mixtures can be resolved into the optical pure enatiomers by known methods, for

20 exarmple, by separation of diastereomeric salts thereof with an optically active acid, and liberating the
optically active amine compound by treatrment with a base or separation of diastereomeric salts with
an optically active base and subsequently liberating the acid by treatment with an acid. Another
method for resolving racemates into the optical pure enatiomers is based upon chromatography on an
optically active matrix or chiral support. Certain racemic compounds of the present invention can

25 thus be resolved into their optical antipodes, e.g., by fractional crystallization of d- or I- (tartrates,
mandelates, or carmphorsuiphonate) salts for example. The compounds of the present invention can
be resolved by the formation of diastereomeric amides or esters by reaction of the compounds of the

present invention with an optically active amine or alcohol, such as, but not limited to, (+) or (-) o-
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PG, N~NOR2'~-N'NPG R2ZR1NIN~LGRsSR1INNR4 R (P)R4 R4Base R5O0R R5R6 N,N,PG
SO NR2R1'N-HNR3HN-NH 2z R4 ~N 10 R5 R6 The various organic group transformations and
protecting groups, u}i/li%%qzherein can be performed by a number of procet}j}ures othg}r thgrgl those

described abOve: Retetences for other synthetic procedures that can be MR preparation of

intermediates or,ampada:iseiased heteln fan hedaundifulohe amnle: SID. M. and March,

J., Advanced Organic 15 Chemistry, 5"1 Edition, Wi eé;lntersuence (2001); Larock, R.C.,
Comprehensive' %ﬂ}gamﬁg?@rm, PRI O G B BT f %ﬂ&@éﬁm& 2Sd Edition,
VCH Publishers, Inc. (4888)ndmvithatis, &2 .06 rdsbinGroshnegick! WndrbteetvetBroisdiGiganien

Synthesis, 3'a EiiQn; Jahnn Wilsy,a0ds Shallihies.Al IcarppriskbRsiRMLLeference in

their entire%. Ragernic mixtures can be resolved into the optical pure enatiomers b?/ Imown methods,
for 20 example, BV ES AratiSHEF diaSPlradiieti e Sat tRapalImc BTSN AR a Kk

liberating the oplideiyacivne HemiNerkgAgiound by treatment with a base or separation of
diastereomeric salts with;; aRiQRHGAHY: G MRRaseaRARE Rseguenth-iberstingthaacidRydreaiment

with an acid. An9th.er method for resolving racemates into the optical pure enatiomers is based upon
chromatography Gh-4h "B} Active matrix or chiral support. Certain racemic compounds of the
present invention can 25 thus be resolved into their optical antipodes, e.g., by fractional crystallization
of d- or I- (tartratgs«ngRRd_IAtes, or camphorsuiphonate) salts for example. The compounds of the

present invention can 8(09 IQESOI(Y&% {% the formation of d'a%?{f%@%ﬂl%g%m'dfﬁ or edsters %¥ %actlon of

QU present mvention Are Use on gl t Toduction 2
the compounds of the preé’en]% mvention with an oprilcalllly active amine or alcondl, such as, but not

limited to, (+) or {eitnacids WORoOOBI0GORA 21 HE PresSR 005104659 Isehe thylb évmmmméd+) or (-)
a-methylbenzylajgehekiand the dike.separatadsviguiractineahaesrssiallizatiomchitalehrmatography
or similar method, and sbseguently Indrolyzed, Additionalmethiods for the resolutiop of optica
isomers known to those skille the art can
15 administration of niacin, Compounds of the preseni invention typically do not cause vasodilation
at doses as high as about 300 mpk as measured using methods know in the art, such as the method
shown in Example 7.
In some embodiments, compounds of the present mvention cause essentizlly no measurable
flughing in an mdividual compared to an essentially equally effective dose of niacin. In other
26 embodiments compounds of the present mvention cause iess than about 80%, 75%, 70%, 65%, 60%,
55%, 50%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10%, 5%, or 1% measurable flushing in an
individual compared to an essentially equally effeciive dose of niacin.
Compounds of the present mvention can modulate the activity of the RUP25 receptor. The
term “modulate” is meant to refer to the sbility fo increase or decrease activity of the receptor. In
25 some embodiments, compounds of the invention can be used in methods of modulating a RUP25
receptor by contacting the receptor with any one or more of the compound as described herein. In
still other embodiments, compounds of the invention can be used in methods of method of
modulating a RUP2S receptor for the treatment of a metabolic-related disorder in an individual in
need of such modulation comprising contacting the receptor with a therapeuticalty-effective amount
30 of a compound of Fornmla (Ia). In some embodiments, compounds of the invention increase activity
of the RUP25 recepior. In further embodiments, compounds of the invention are agonists of the
RUP25 recepior. The term “agonist”, as used herein, refers o agents that can stimulate activity of the
receptor (i.e., activate}, like the RUP2S receptor. In some embodiments, compounds of the invention
are pariial agonists of the RUP2S5 recepior.
35 Another aspect of the present invention periains to methods of treatment of a metabolic-
related disorder comprising administering to an individual in need of such treatment a

therapeuticaily-effective amount of a compound of Formula (Ea).
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be used and will be apparent to the average worker skilled in the art. Such methods include those 5
discussed by I. Jaques, A. Collet, and S. Wilen in "Enantiomers, Racemates, and Resolutions", John
Wiley and Sor;s,zl{\’l%\/(\)/ﬁ\g(oak (1981). It is understood that the chemistry desgri,?ed hereinj§
representativ‘é%n 1946t intended to be limiting in any manner. 10 Methods %ﬂ%&%ﬁt‘%mpounds of
the present invention agguaeidhn HreRlilon.ofihe AraduetionRhfiee: alyBeI0S FHHE:

compounds of the present invention are useful in the inhibition of the productign of free fatty acids
while resulting irf SEBSERHM R Brem T SRR e e va BRI Sh AT EReE e cts

Flushing is a sideosfféetlabmmonly associated with the 15 administration of niacin. Compounds of the

present invention typi?@”ﬁﬂtﬁ@ fRpcanse yasadiiatiam Q&Qﬁ’é%c@;ﬁx&%@o‘f%%@ﬂ @glgsg%é@easured
using methgds know |g the art, sugh&; the method .shown in E)?%%%I% 7, In some embodiments,

compounds of tH& BreSERTIA R REER R TSA RS SIS INHE MEags HAISHRY in an individual
compared to an essentiaiihegsrtyod fhacticeent psentfriertins in Gtheeads ehibodindats:edipbeinds of
the present inventien, ¢aUSEHRSSANEN RROIHHEAYS « ARV ANY0RE UscBfibr R N2 RN 1A %0, 35%,

30%, 25%, 20%, 1 %é %O%, 5%, or 1%'measurable flushing in an individual compared to an
essentially equa f/ eftective dose of niacin. Compounds of the present invention can modulate the

activity of the RUP25 réeeises rsrereciibaaresmm auitaten rsinea i womefadiotheapiifiricssiesadisé or
decrease aetivityhatitharegspionelios samereorbedimenisdeemparnds: al-thenpvertionarabe used
in methods of moduylatin RUP25 receptor ntacting the receptor with any.one or more of the
compound as de(g c%ri} é@gﬁgﬁé"iﬁsﬁ %?ﬁ%%%{:él}ez%r% %S [r(%éh%%%erﬁr%aﬁln% <ot ﬁ%r_l}éﬁi%er_lﬁt?gn can be used
in methods of mERBHETMBRRSHIFGSE RUMSS beEebitrfor thiE fEtrment sHia stad Ruretated
disorder in an indilﬂxdpt&l, ihengechef Suwekehadilation eomprising-contasingtas: ERGERKOT ytate,
therape“t'ca"y'effeCt'V%‘JﬂQPa@)};é%?ih% gr%%?n%%&f eR£Q?§‘!8‘c€1%}joch§%gi;%r%'{ﬁE&gjr@?@é?m%@&“poU“ds

of the invention increase activity of the RUP25 receptor. In further em ments, compounds of the

invention are agdfidts BF e RUPEY PEEEHTE Pheerhelictddisaeisr sEheriuren orargrelfpdigents
that can stimulateyabitutyvokttie szﬁmﬁl(draiamﬁmt&),ﬁi kﬁeﬂnﬁl R&HPREsregepiaisti sdme
embodiments, C%&%@H&ﬁi OhERRRVRRIANAreRARALAGANISIE gs%i%&@ LB 2RdSGERIRY 35 Another

aspect of the present invention pertains to methods of treatment of a metabolic- related disorder

comprising administerifg S ARTAaPIF HE BB oRerARs SR Sase g s il 2o ARSERRY amount
of a compound oferanfiulesy fa) =45V G 2006/060 242 RETHIS? 00 5046 599iAr btk baspeot of the
present invgntion pertaigys i methogs e seising: Rk BLamNd Vil cemnsing Admivisiering to said

individual a therapeutically-effective amount of a co und of
I‘Perem, for alse i a method g}raising HDL ofljcrl]lg guman or animal body by therapy.

Another aspect of the present invention pertains to uses of the compounds of Fornmila (Ia),
as described herein, for the manufacture of a medicament for use in the treatment of 2 metabolic-
related disorder.

25 Another aspect of the present invention pertams to uses of the compounds of Formule (Ia),
as described herein, for the manufacture of a medicament for use in the freatment of a metabolic-
related disorder selected from the group consisting of dyslipidemia, atherosclerosis, coronary heart
disease, insulin resistance, obesity, tmpaired ghicose tolerance, atheromatous diseage, hypertension,
stroke, Syndrome X, heart disease and type 2 diabetes.

30 Another aspect of the present invention pertains io uses of the compounds of Formula (Ea),
as deseribed 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 {fa),
ag degcribed herein, for the manufacture of & medicament for use in raising HDL. m an mdividual.

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

iolerance, atheromatous disease, hypertension, stroke, Syndrome X, heart disease and fype 2 diabetes.
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Formula (1a). Another aspect of the present invention pertains to compounds of Formula (la), as
described 5 herein, for use in a method of treatment of the human or animal body by therapy. Another
aspect of the present invention pertains to compounds of Formula (la), as described herein, for use in
a method of treAtEE B A metabolic-related disorder of the human or anifitdl/ BoHS Biftherapy.
Another aspect of (e present iny %’%%%wg{é%éﬁ‘a%eé%ﬁé%@z %9%%%@&9r£ﬂ%l%‘sél%sé§cgr%§&y Reg: 10

herein, for use in a method of treatment of a metabolic-related disorder of the human or animal body
by therapy wher&fs2alsHisiapeecrandbacdi SoRass i SerctEd HERTh RgRstipdsRErRthg oder
dyslipidemia, atM%@imsmmymwmdmwﬂamam@mm pakect glucose
tolerance, atheramalgns, digease. IYPEHENSIAN SOk Y IOME-A. NI SEASEAN Bipe 2

diabetes. Another aspect of the present invention pertains to compounds of Formula (I%), as
described 75 heP&R 98GRl T g Frdr fesiRen bl HieapbrRer it o wheliadr st 458 %aman or

animal body by #hepapyiastterein said metabolic-related disorder is selected from the group consisting

of dyslipidemia, atherqsclerosis,coreRanuleart Aiseases MSWlinLasisancs Ahing.s: digbetes.
Another aspect of the present inventign pertains to compounds of Formula (1a), as described herein,

for use in a metHEH G S TRt BFRNEIESE BFLEDF thet fif®h or animal body by therapy. 20
Another aspect of the pregentipseniitn pextdinsctocanpouridsighie pmuiduia asdescribed herein,
for use in an?t%ﬁlﬁsﬁf%&%B&ﬂ:ﬁ@g %%QHF@&%%%@@&QH&%@%%@@!},M%@%&L of the
present invention pertains to u%?ﬁ of th%L ompounds of Formula (la), as described herein, for the
manufacture of &1 &8EERERI B USSR IS Ha&%tment of a metabolic- related disorder. 25 Another
aspect of the present invention pertains to uses of the compounds of Formula (la), as described
herein, for the mapiackye of @amedicamneaider use in the treatment of a metabolic- related disorder
selected from the grougocl;lg)nsi%]ggigngg dgﬁggidemi[a atherosql%{o?]igﬁn%%%?glrgﬁheasrtﬁo%issease, insulin

. . . eam TESENL IIVEnon mcitk ﬁ’-d} gg,‘o 1
resistance, obeS|ty, Impairea glucose tolerance, atneromatous disease, nypertension, stroke,

Syndrome X, hearirgtisedsearmduypecconinp srgeradr Apbtherdepser it fe pravssitirliEntion pertains to
uses of the compeupdsiabirrmula (1a), as described herein, for the manufacture of a medicament for
use in the treatment of atherosclerosis. Another as of the: present.invention pertains to uses of the
compounds of Formula%ﬁ?,agzﬁ@g?%gﬁﬁ ngl?'ln,t%%?ﬁénﬁéﬁgff%%éo%?%ﬁ%elfé}légﬁ%ﬁt OF Usé in
raising 1IDL in arffHRRAGeRIO Do He atHIERRHATHES Bf FREGIESSREIHIRHESHY - et PRBtRods of
treatment of metahplitrdhi alates dizpstlers -l phaomevariibogisaatit theisnetabolic-related disorder is of
the group egnsisting of gysiipideria-therpsele/ays, aronaRabeaLabsasRRRY IR esaance.

obesity, impaired glucose tolerance, atheromatous disease, hypertension, stroke, Syndrome X, heart
disease and type? S HiANRRSE ARSI PEO 670892 47 'HE€ TRISIBEH/Cea e he required proportions,

and then, i necessary, formmg the resulting mixture into a desired shape.

Conventional excipients, such as binding agents, fllers, acceplable wetling agents, tabletting
lubricants, and disintegrants can be used in tablets and capsules for oral adninistration. Liguid
25 preparations for oral administration can be in the form of solutions, emulsions, aqueous or oily
suspensions, and syrups. Altematively, the oral preparations can be in the form of dry powder that
can be reconstituted with water or another suitable liquid vehicle before use. Additiona! additives
such as suspending or emuisifying agents, non-aqueous vehicles (including edible oils),
preservatives, and flavorings and colorars can be added to the lquid preparations. Parenteral dosage
36 forms can be prepared by dissolving the compound of the invention in 2 suitable liquid vehicle and
filter sterihzing the solution before filling and sealing an appropriate viat or ampoule. These are just
a few examples of the many appropriate methods well known in the art for preparing dosage forms.
A compound of the present invention can be formulated into pharmaceutical compositions
using techniques well known to those in the art. Suitable pharmaceutically-aceeptable carriers,
35 outside thogse mentioned herein, are known in the art; for example, see Remington, The Science and
Practice of Pharmacy, 20" Hdition, 2600, Lippincott Williams & Wilking, (Editors: Gennaro, AL R.,
etall.
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In some embodiments the metabolic-related disorder is dyslipidemia, atherosclerosis, coronary heart
disease, insulin resistance and type 2 diabetes. In some embodiments the metabolic-related disorder

is dyslipiden@g%%gsﬁ%%%%glmbodiments the metabolic-related disorder is a@&[&;sscler si%.s)ln some

. : ) . . 2005/046399
embodiments the me ic-related disorder is coronary heart disease. In'some embodiments the 5

metabolic-related disotggr.is E‘%HE!%}EQ@%@G&%M&&@& siabkodimentssine metabelicglalgdgisorder
is type 2 diabetes. In some em (%gfigments Jelated to methods olf the prest ﬂatﬂ(r;vention, thgtirgdividual is

a mammal. In faPHEF N b T R SRS 5P RO A ther ASpeat oF the Present invention
pertains to methosdwwhdrotistirgrarpheaimcabticaiccicdompobiiorrcsmpriding fadwistmgrsiigéombining
a compound of EFgruia(lakiasdasssibes-Rereirarta-phrinacpulicallyaceepiahietasier.
Compositions of Ihhe Pre%ceaﬁlt Invegl ion %omgsignlb%griﬂngaggtgcgﬁ tgéa eog%ﬁgngrg%\r/enéio%%%%q%
pharmaceutical 80%8%? |on§°I?LH§éo?ﬁTon§?ﬁg a‘tompound acc roﬁrPg 0 Igormu]fla? a) In combination
with a pharmaceiresiipye speeprshiecedimiie Semie Bmbodiments of the present invention include a
method. of producing apharmasesticakseampasition tamisitgagdmixing akieast eng.compound
according to any, of the compound _embodiments disclosed herein. and a pharmaceutically acceptable
oo 25 ol SR SRS R LIS A PhAata e Asech ¢
active compoun@beyrwititiratiidsceriime R aRidar Sl dhe AT siBoth, rtpatreduifédcspioiiortions,
and then, ifineceassananipabingithesegultingdibstu o tpth-moesireddhape:§ aavensianalexcipients,
such as binding %glept%gg%gs, acceptable wetting agents, tabletting lubricants, and disintegrants can
be used in tablets and capsules for oral administration. Liquid 25 preparations for oral administration

can be in the form of sBRatBHEUEH rsTERREcatHeBtRsr O Rl dperdior aidek e (At Ratively, the
oral preparation$gas e stbthegiermofidiypewderttiatiudan heraconstitutedraitouwwatér or another

suitable liquid vehicle before Use. Addiianat AdAILYES sSUCH.ARBISRENAING.5C LsiRing-agents,

non-aqueous vehicles (including edible oils), 1;])reservatives, and flavgrings and colorants can be added

to the liquidprepZFEiwHe! 15fe fre S TRRATS TR HEPAPEBY BSSSIAS e'®8mpound of

the invention in dsultahietiduid afBbicleranct: filtérsterilizing thastiuior before. filingadnd sealing an
appropriate vial gL AmRORIG TSI AT MSkRieuRamnRle .0k e Mapk RRRIERIRIC.Aehods well
_known in the art .for preparing dos ge forms. A compou d oé the aggre?{gﬂgli%v%pttimop can be fgnryulated
into pharmaceutit S eSS SETHERE %%&?g%ﬁ%?aﬁg% \ﬁle(ﬁl“ﬁﬁ’ HATE S RS S e
pharmaceuticallysprecept dislecaitiersrsduitsidethndsvon dcnaddvdicironr o debmwrilipetie art; for
example, sge Respingion «he-acienseaa4. Practice of Pharmacy, 20’s Edition, 2000, Lippincott
Williams & Wilkins, (Ed'?}?ergén%%&?dgr% té'ﬂ%éni%m%&)g'efég with 2 conventional adjuvant, carrier, or diluent,
may thus be placed into the form of pharmaceutical formulations and unit dosages thereof, and in
such form can be emploved as solids, such as tablets or filled capsules, or liguids such as solutions,
suspensions, emulsions, elixirs, gels or capsules filied with the same, all for oral use, in the form of
25 suppositories for rectal administration; or in the form of sterile njectable solutions for parenteral
(including subcutaneous) use. Such pharmaceutical compositions and unit dosage forms thereof may
comprise conventional ingredients in conventional proportions, with or without additional active
compounds or principies, and such unit dosage forms may contain any suitable effective amount of
the active ingredient commensurate with the intended daily dosage range to be employed.
30 For oral administration, the pharmaceuntical composition can be in the form of, for example, a
tablet, capsule, suspension or liquid. The pharmaceutical composition is preferably made in the form
of a dosage unit containing a particular amount of the active ingredient. Examples of such dosage
uniis are capsules, tablets, powders, granules or 2 suspension, with conventional additives such as
lactose, manmitol, comn starch or potato starch; with binders such as crystalline cellulose, cellulose
35 derivatives, acacia, corn starch or gelating; with disintegrators such as com starch, potato starch or

sodum carboxymethyl-cellulose; and with lubricants such as tale or magnesium stearate. The active
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WO 2006/069242 PCT/US2005/046599 While it is possible that a compound for use in the treatment
of the present invention may, in an alternative use, be administered as a raw or pure chemical, it is
preferable hovyever to present the compound or "active ingredient” as a pharmaceutical formulation or
composition RRREES f)?rising a pharmaceutically acceptable carrier. Th}é?gfg%,mgﬁoéﬁgg%ect of the

present Invention CeQRaSSES.oRHAMALS AL GTARSIINS SRRISIng ARharmagsutcally

acceptable carrier in combination with at leaSt one compound according to Formula (Ia). The invention
provides pharm ARG Fa RS M P R BT B i f¢8Hfion, or a pharmaceutically
acceptable salt, hydrateapseliatttiberaf; togeite ovithomecorticaiy ecphabinadettitaliyacceptable

carriers therefor, The garrier(s) fpushiRe accrptabla:: i thesepseatddhsinacomprtiblawith the
other ingredients of the formulation and not Qverlﬁgeletqnous to the reclgé%\“t: éheﬁ%eOf' Pharmaceutical
u

formulation incRIdEAESR S FRSBR RIF Bl AFoTEkal TRASR!, 1B PIREEERIa EPaRTEisAthgual),
vaginal or parentgrahtinchidingpdsivnisod kel susctanpoust afwblimravanion syaeisiivistiation or in a

form suitable for administration pninhalation insuifiationeuky.a-Ladiensdrimnat-natehwlirnsdermal
patches dispense a drug at a controlled [$te bsy resenting the d%“% for atbsorptlon in an efficient
manner with a RO EREGTASAT BT B hEs 5‘?%393 E’i'{}%fjl%ffyxl,ac?& HL4SHHAl patches comprise an

rans
impermeable backing [Byetysa singleipedssurepseanisitl/ocaitredivacaie: aramovibieyiotattive layer
with a relegse lings..Qn&.of axdinaly: skilbindhe ariuilindersiandoando appreriata thedeshmques
appropriate for manufacturing a desired. efficacious transdermal patch.20 pbased upon the needs of the
artisan. The corﬁﬁ‘é]ﬂﬂ ‘éiécj) ?ﬁgaesﬁ'r?{/tegﬁ |or(11?’f{()’ffe"taﬁlépr ?A/?&]ﬁée&a)%{/eeaﬁ iOna §’dﬁﬁt\$§r§?l %gﬁ)ig?%a‘r{é fluent,
may thus be placedhésraditerfof thedbiifiam e compaliormRIR ACR AR BGSHG S5 IHRTE 67T d in

such form can beggmpleyedassalids csushrmiablals asfiledngapsiles arliguids suehias solutions,
suspensions, emulsions, e L"X‘i’ﬁ% els o igggggulle?%fi”gs% with the same afgsgg{ Qalise,ddheform of 25
suppositories for rec‘i%?a‘gmims ration; or in the form of sterile |njectael'oe solutions for parenteral

(including $&ibcurahianites)ieisbous BERTREIARRE RRGPEGIBERDAR RAK TP atssHyE YA LOPRME of may
comprise convenonakingradients.isooemnyentipaal iprbpartiingg, withtoronitheuws ddditprakaetive

compounds or pringiples, apd.SUch WAk §95A0e {15 AN RN AN SUIARIG RHRGLIVE AmpuNt of
the active mgredle%t commensi Igﬁdosage raqr%%ee to be emgloyed. 30 For oral

enslrate with the intended dai :
administration, tHe fHaffRetalIEAPCoRISEE T FaRPHR T M RHR s PASE I TRIBPS 2467ct, capsule,

suspension or ligiids. Thppbagnace uittalicompesitionds qprederab iomddepindiie foypriafiacdesage unit
containing &, particular amount of he, agtiys ingredisni.Examnies o seh dosage nupits are capsules,

tablets, powders, granulés or a suspension, with conventional additives such as lactose, mannitol,

corn starch or potato stRrEAPGTEh b AHET S EGCRPA S G Sl B RFSE A (s e SEHE V& bes, acacia,
corn starch or gelaiing; rwithedigintegraters:suchlaswonm starehl horattcstarsiit evegodhymlso with
carboxymethyl-cglluloge; aRdmith AP RCaRIS-SHERASIAILO L ER IR UM BleAralR: IR A e
patient. Accordingly, the amount used will ultimately be at the discretion of the attendant physician
25 or clinician. In general, one skilled in the art understands how to extrapolate in vivo data obtained i
a mode] system fo another, for example, an animal mode! to a human. Typically, animal models
include, but are not limited to, the rodent diabeies models as described in Example 1, infra; the
mouse atherosclerosis model as described in Example 2, infra; or the in vivo animal athosclerosis
model as deseribed in Example 5, infira. In some circumstances, these extrapolations may merely be
30 based on the weight of the animal model in comparison to another, such as, a mammal and preferably
a human. However, more ofien, these extrapolations 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 patient, the severity of the disease, the route of adminisirabon,
pharmacological considerations such as the activity, efficacy, pharmacokinetic and toxicology
35 profiles of the particular cormpound 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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-48 WO 2006/069242 PCTIUS2005/046599 ingredient may also be administered by injection as a
composition wherein, for example, saline, dextrose or water can be used as a suitable
pharmaceutically acceﬂgtable carrier. Compounds of the present invention, or a pharmaceutically

acceptable sgif,) F\‘i”(ﬂ% E6r solvate thereof, can be used as active ingredigﬁglﬁgzﬂﬁé‘ﬁﬁggeutical
compositons, speccally % 2,352 PrAlaL. AURRISISAYIeLAGONSIS T SRS Rgredient

fl
is defined in the context of a "pharmaceutical composition" and shall mean a com onggt ofﬁ%
]gblff B 15 an

pharmaceutical B8BTS AT PROUIERSS THE prRsA5i5HEE Slo eI 8t Es
"inactive ingrediéntavbithewenipibygbner sity béitbcoghizetbasipyovichngressemtiatyiriosptrarmaceutical
benefit. The dosgwhen-usinathe comporndsbielresentdnyentioncanvansilinwidg limits, 10

and as is customary and_ is Imown_to_the physician, it is to be tﬁilored to the individual conditions in

each individual BREE USRI o M BRI BITAHE RaRie ana BEUH SR s to be treated,
on the condition of the ratfesitsddvtheayompeninmdicmpiesyaidion ornghdtheramn dvdté dswshronic disease

Sr:ate is treate: iefaf&&)fﬁh qucted onomuwhathenfughsr acive sampey fff%& aFeadministerse: m}afi%i&iog to s
the compounds o the pre ent Invention. Representative dos oft resent inv n'go Include, but
not limited to, aBB%?ﬁﬁfff%ﬁﬁ‘% gﬁ%ﬁtggv%é?ﬁi%il %’oauntuﬁ%bﬁ%sg t(%%&?%%ép ASg %Bldﬁ?tﬁ%i’ to about
1000 mg, 0.001 ToeabitmiiGecanir, 061 ameetsiabben 2BOWY eeseueonGIe Mt E0d mdsaisdut 0.001
mg to aboyp 50 E%EFO@HQ@M@Q@Q@%%M@Q?UBQ@ g Mullipla desassarbha-adpinisiesed during

the day, especially when relatively large amourto are deemedtg.be eeded. for,sxample 2, 3 o 4

doses. Dependirl{lgli‘)’ln AAvIdUaT and as deeme appropriate from the patient’s physician or care 20

giver it may be riediesizhry to deviate upward or downward from the doses described herein. The

amount of active ingredigsda:a5carabar mageidicalynasceptablensaltrydnate-aicseheater sheseof, required
for use in treatment will.vary not only with the particular salt. s .Ie&lted%J %Isg ith the route of
administration, tﬂ%reﬁ\g%ﬁlrg% %%%%%%%’n%iﬁ%%ﬁn‘%ﬁé%té) eg%i ‘the qééﬁ aneé cgn?}\{%iongofo'?ﬁ% %}%ent.
Accordingl}? themsmetmrrirsert WG ARTERPGS dittie eiSerEton SrREal@ ARt BRSEIEAIPS or
clinician. In generatpebr skibed indhardrsundersiaingds how to extrapolate in vivo data obtained in a

model system o another, g1 XANRIS. A0ANMALNNSL @A BUTA TyeisAl Anialmogels include

but are not limited to, the ro els‘as described in Example 1, it f-a; the mouse

atherosclerosis PRETEISSTREH BRI EcFisre be e sidrdimrdiver hirma PRt B8 model as
described_in’ Exa}in@dieré_,taihm;imssmmlmrwmstamimﬁasméﬁnmmmimmwmmbec@@ based
on the weigj of éQ‘Sn@%PHEl-J‘&%%L&Qs%%E&P%&'?%Qo%%%ﬂ@ﬁts%ﬁ%ﬁg%&m@ﬂ%ﬂ mislerably a

human. However, more often, these extrapolations are not simply based on weight differences, but
rather incorporatS B VARERESFHITETS: BEprRlE AR fsre g RRHE B 5 ByE retgiT Yex, diet
and medical condition af ther@atiéntyane sevigrdy dfthe disbwkieh thia roniteuof widnfinistebtibrided
pharmacologicalagm%@g%s such as the activity, efficacy, pharmacoldnetic and toxicology 35

rofiles of the particular compound employed, whether a drug delivery system is utilized, on whether
P P In tabhapts, the active%on%)onent 1s muixed with thg camer%a)x/qng%he necessary Lzmgmg

25  capacity in suitable proportions and compacted to the desire shape and size.

The powders and tablets may contain varying percentage amounts of the active compound.
A representative amount in a powder or tablet may contain from 0.5 to about 95 percent of the active
compound; however, an artisan would know when amoumts outside of this range are necessary.
Suitable carriers for powders and tablets are magnesium carbonate, magnesium stearate, talc, sugar,

30 lactose, pectin, dexirin, starch, gelatin, tragacanth, methyleellulose, sodium carboxymethylcellulose,
2 low melting wax, cocoa butter, and the Tike.

The term "preparation” is intended to include the formulation of the active cornpound with
encapsulating material as carrier providing a 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 incinded, Tablets, powders, capsules, pills, cachets, and lozenges can be used as solid

forms suitable for oral administration.
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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.

-49 WO 200%%6%(?}%6529; /US2005/046599 The dosage regimen for treagpg fesgj}?[%&%%ondition with
the compounds and/or compositions of this invention is selected in accordance with a variety factors,

such as, those cited alpgygreddus sihoastisal . dRsagfeginat.e Mploxes-mawMaty widely.ands
therefore may dgrvggggafg%rtgraﬁ%egergg% adn%s@gaec 8 irﬂleg% éatr,gds Qne sk{iijlg,\d in the art T\ﬁ/ill recognize that
dosage and dosage regimeh outside these yplca? r ngélslcar?%reseies?emgggﬁ%’}l '\s/\?ﬁe?reenalbaﬁr priate, can
be used in the ni&ttsd s T wicivangemus THade & tbe prysedinty ceorrrsnishe/nidprdissntdd in a single
dose or as divideghdeseserasininigiered at appropriate intervals, for example, as two, three, four or
more sub-doses per day. The. sub- itselt can.be further divided, e.g., into a number of discrete
Joosely spaced admin s B e e L R e
amounts are adFATSIEH RiSiHelOfmE AT EOFap FPOpBITRE N Sererir Toiaemiratsudh eprderpiirt
administrations.ait &pprapriaterde peadingrian. individual behavior, it can be necessary to deviate

upward or downward i he.daibndass indicated The.comRonnds ol e aresentyentign can be

administrated in a wide variety of oral and parenteral dosage forms. It will be obviousto those skilled
in the art that th& BREWRIHE oSG orEores P eamipreentere! ifiscsen i iompuris @nher a
compoundidf théotnudnéibas araipharmacesicBiihykoceptablelsalt ohgaainpapnaiefidlferinvention. For

preparing pharmageiical cemRosiionS . e cOmPoUnLs L the HresentLIventian wo me

pharmaceutically acceptable carriers can, be either solid or liquid. Solid form preparations include
powders, tabletSTSiR Fr g Rl SRTSe Ip B LS AT A7d W@ﬁ’é‘?ﬁ%fé@%%@%? e &yfdeElrrier can
20 be one or maremuitistances swhdelsteniyirgdsetéetchs dikrentssfiarcurngagentsssotiipilizers,

lubricants, suspgRgingageRtsLindeESHPLesaREtivesHiatiel disiniedrating, AgeNS QLR
encapsulaypg ma erial. I{; powders, the%car[{r;fr is a finely divided splid which is In a mixture with the

finely divided acfive CoMbEHERE f5 EBIStE e &S LB BRER T IRk S KRR SR E g the
necessary bindingus.capadifipinstultabledmbportionsrintk o mpéotathio thisedesireshdpe and size.
The powders anghdablgtsanay: SaRtANMAUYHIGRE 68 tiRgc-AMopts Ohdhe Sativg.compernd. A
representative aggqucnt_i&l’agowiger ofr aé??ble m cooqetizgiaré fﬁ{%lr% 0.5.tothabout 9\t51 }[ge%zcen'gEa %I the active
compound; howeVeT, an artisan woutd Kow when amounts outside of thi Ange ars tec&ssary.
Suitable carriers for powefasrap@dadlemindosgresilinyeakonatéuasdrosiand Stesatisrablc, sugar,

30 lactosezpectinuflextrinostarchy gpRiatin, fagasantbomneiyes b lRsen @RGIIMion) and can be

carboxymethylcellulose, . a low melting wax, cocoa hutter, and the like, The term "preparation” is
intended to inclﬁgs%%c}&flnnﬁt\l%a ?8?1]00 3m§’8tl\%’ lc?r%g%%gan \%??hmel%%g)pl)us% é’ﬁﬁ%(’%}n%%gr% Il’]gséocsglrrier
providing a capstiEarsiieh theddetivesesriponERt P EesitmRURke such forms as suspensions,

solutions, or emulsions in oily or aqueous vehicles, and may contain formulatory agents such as
suspending, stabilizing andfor dispersing agents. Alternatively, the active ingredient can be in

25 powder form, obtained by ase; .c isolation of sterile solid or by lyophilization from solution, for
constitution with a suitable velucle, 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, stabilizing and thickening agents, as desired.

Aqueous 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,
methylceltulose, sodium carboxymethylcellulose, or other well known suspending agents.

Also included ave solid form preparations which are intended to be converted, shortly before
use, to liquid form preparations for oral administration. Such liquid 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.
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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 swtable for oral administration. -50 WO 2006/069242 PCT/1J52005/046599 For preparing
suppositories, G %e‘?ﬁﬁg wax, such as an admixture of fatty acid glycef’)'agéI ot S@égg%utter is first

melted and the active gampenentia disneseaamegeneousiyherein.asby, tiringsFhemptten

homogenous mixture is then poured into convenient sized molds, allowed to cool, and thereby to
solidify. 5 FormUPSRSRESHIReRSy Fagmar &H’ﬁ%fgﬁ%&lgﬂ’mpﬁ@sented as pessaries, tampons,
creams, gels, pastes, foams:oy mgraysns onfaiiirgainpided iomtde thievdibtive qrgre dierl Sectworriers as

are known in theiar 4936 FRRIR S kIgUCkior iR @'Q%%A&C&H%e%&%%éw%%@%@@&ﬁs and

emulsions, for example, water_or water-propylene glycol solutloné For exam arenteral injection

liquid preparatiofPHRABE DO HETARRLF S ST SRS TS BUE %%We 18sBHtition.
Injectable prepa@m&g@@xmpjéms@qm;rﬁ}@b@mbmlmsﬁemlon@emymous suspensmns can be

formulated according t@éﬁ&i&ﬁ%&@ﬁ%%&l@%@%@% %Mﬂ@ﬁ%@ﬁ%ﬁ%%@d&%&bﬁ%endmg
agents. The sterile |nJectabIe 1|r‘§?{éjatlon mgg/ also be a sterile in ect Eb% utlon or. suspension in a

nontoxic parentéfAly &t ahtABIS eiLERErSS RIEHE B 853 Sid AL A Sottition i T3 BftaRediol.
Among the acce@a@leiﬁ@dmmmmmmmmm%@mmay@wa@@i\ﬁia@:,aﬂinger's solution,
and isotonig sodﬁm&b&g}@ggo@g}mg@@ﬁ g&@gq&gﬁ&eﬁtﬁmgﬂ{%@i@l@ arggonventionally employed as a

solvent or suspending ne |um For this and ixed oil can,be em lo dinclu ding
synthetic mono- or digly fcerides. Sliﬁs'paeﬁs&?f{) f?ﬁ?wgg% ucktlgggag?elca %’F%Jeﬁse%ﬁ egnf'ir%((:paratlon of

injectables. The @@mﬁeaﬁag @ewaw@%wrafe%{pm@wm@ THsisereRse e foloparenteral
20 administratio%fm%weiﬁi%mgof@rd@pgémlglpﬁw&immﬂeao%mrﬂmmsamm@mtmg £an be
presented in unit dose form o ampoule: ﬁﬂﬁi iiled syrng m small V%'H{E infusion orn multi-dose

containers with ah-added’preservative. compositions may take such forms as suspensions,
solutions, 67 emuérsiSHS i Ty aIcRyTRBESY 8 RietE s AhT g et EHRformulatory agents such as

suspending, stabilizing andigsraspessirgegaants. vadiematiseby sthe-adiyeniagy eflientcan be in 25
powder form, obgingel.by %%&'&9'&%9919@&%(4 & ek Ry ahileatian i saltion, for

constitution with a suitable vehicle, e. % stefrile, n free water, before use. Aqueous solutions

suitable for oral lﬁ’é@?}}i‘ﬁibgﬁ%ﬁ’&% 3%%8?%’1‘63 %&W@%ﬁﬁ%@ﬁ??ﬁ‘%ﬁﬁé?%’ﬁ%@ﬁ% suitable
colorants, flavoues: stabilizirg ancdhickenmgadentssdsdesitad bhAtuadus Hisspebsionedaitable for

oral use cagy be pade by, d Wﬂg&mﬁa%d%qrﬁgréguﬁg&vsnmm%%&a&%xamem ¥isgous

material, such as natural or synthetiC gums, resins, met Icellulose, sodium carbox methylcellulose
or other well knofirt UG9S a‘iﬁ&%ﬁewi‘%n%@fitﬁ%ﬁﬁ do5r B??no DRSSAPRABHE WHIRA %P htended

to be converted, 8hprtlynbeferdcan be prepared by processes well-kmown to the persou sialled in the art. For their
preparation, for example, solutions or dispersions of the compounds of the Formula (Ia) in water,
water/alcohol mixtires or suitable saline solutions can be employed using customary additives, Sor

25 example benzyl aloohol or other suitable preservatives, absorption enhancers for increasing the
bioavailability, solubilizers, dispersants and others, and, if appropriate, customary propellants, for
example include carbon dioxide, CFC’s, such as, dichlorodiflucromethane, richlorofluoromethane,
or dichlorotetrafiuoroethane; and the like. The acrosol may conveniently also contain a surfactant
such as lecithin. The dose of drug can be controlled by provision of a metered valve.

30 In formuiations miended for administration to the respiratory tract, including intranasal
formulations, the compound will generally have a small particle size for example of the order of 10
microns or less. Such a particie size can be obtained by means known in the art, for example by
micronization. When desived, formulations adapted to give sustained relesse 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 2 suitable powder bage such as lactose, starch, starch

derivatives such as hydroxypropylmethy! cellulose and polyvinylpymrolidone (PVF). Conveniently
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use, to liquid form preparations for oral administration. Such liquid forms include solutions,
suspensions, and emulsions. These preparations may contain, in addition to the active component, 35

colorants, fla{/vo(gst}%%pglizzers, buffers, artificial and natural sweeteners, dispersants, thickeners,
solubilizing agehts *afiethe like. -51 WO 2006/069242 PCT/US2005/046599 #5FIbEIE&I* Administration

to the epidermis ghe sampauads;acsordingiiodhe.dnvention a0, be..ormulated as ointments, creams or

lotions, or as a transdermal patch. Qintments and creams may, for example, be formulated with an

aqueous or oily BESEGRA™IHY SEARG A SrRUiea B RIS ih G Erff /o g ¥ RRca B & PLEBHE Ban be
formulated with anvaigueobs :Enonsitydiasecandiwillirgeneral also contain one or more emulsifying

agents, stabilizing agents, isRarSiRC. YGRS SREAINGIRGL IS RICKEMIAY AAGHISHAL gRIOrNg
agents. For%nulatlons %wtablﬂlor&‘pdol%al agmmlstratlo,n in the mouth include Jozenges comprising
active agent in afiavored base, usuary %ﬂc%sse@cglﬁfﬁuﬁ%%%?gr%rf??ﬁ%%;Ogg‘gﬁﬁ%vs &BRSHdng the
active ingredientﬁhﬁaﬁiﬁﬁ@ﬂgbm_m as@ymgm&qm@@@@mmdmmm .
moul_th(\j/vgjshea ct@aapﬂth 8iog Hli% @&%&égetﬁﬂfﬁﬁgﬁ!tﬂaﬁéul&éh&k@;@ﬂ%}d@y@%%%m%ﬁh@&?%o?ﬂéﬂﬁ?e{mOnS are
applied directly e nasal cavity 0 ional means, for example with a dropper, pipette or
spray. The formUISHBHS ERHE BrotTHEC A SiRGTE oF AMEHSL: forae e TEREF EXeE BrE Gropper or
pipette, this can b& §EhreyEPIsyagee atient administering an appropriate, predetermined volume of
the solutionoor suspensiaBieivuihe-sassebasaraythis:cal BeudSachievadfanexampleay means of a
metering atomizin r ump. Administration to the respiratory tract may al achieved by means
of an aerosol f01pnr}1(s]lfjS a%%ér/?lr? %ﬁﬁ%tggéc%%tﬁ%esFﬁgﬁgﬁﬁ‘gﬁﬁﬁﬁ% i%él ]ﬁ]ggrﬁ%{s}%iér)’?zge%n Bg% %gh a

suitable propelldff¥iPhabesiidLmE L abere o aTaReE) B ek A dbetiitbine ohiseBIpeEE omprising

them are adminisiered @s)aerosols, for example as nasal aerosols or by inhalation, this can be carried

out, 20 for example, “S%ﬁoﬁ?&%ﬁﬁe%&ﬂ%%ﬁﬁ%ﬁ%e“%%%ir%%&oa r;!}@c*ﬂ%é?tioﬂqépe%m%‘u gymetered

inhaler or a dry powde aler. Pharmaceutical forms for administration of the compoun S of the

Formula (%) as $FadGU8Peartprep&renmyisrd cddseecifie ity enoperdersired in the art.
For their preparatien sforiesandple; schdiohsiat-izpensionsqbthereampoiint & eivhleparaula (1a) in

water, water/alcoliglmixtuseso Stifahlemaling. selulions AL PRSMRIGYEC HEING. cHsIipmgey additives,

for 25 example benzy| alcohol or other suitable preservatives, absorption enhancers for increasing the
bioavailability, soRSHFEE WaFE SRR S GRIETS SRR RSHHREHRRE LSRR HE pEIERE, for
example include @ahb ormgioxitl dr @RERS, tstiGhoabyalighioest iffuoihzed etiafieg¢rch iroflworothethane, or

dichlorotetrafluorggthaneianddbe Jke:clhg @%@hrﬁ@w@@M@,ﬂ@@%@@@ﬁ&@@&@@é@@@ﬂ such
as lecithin. The d{?se %:‘ %rug Cé:% ge controlled by provision of a metered valve. 30 In formulations
mirfstratoRtE - the

intended for ad SRS e RIS Tt S AR 1B A A SRS, thé $8fipound
will generally havé BoshaafinpraiiolBheireckytiek aspletiof thé Rygdenof B@ss, 1987, both of which are

hereby meorporaied by reference in their entirety.

25 Combination Therapy:

While the compounds of the present invention can be administered as the sole active
pharmaceutical agent (1.e., mono-therapy), they can also be used in combination with other
pharmaceutical agenis (i.e., combination-therapy), such as, for the freatment of the
diseases/conditions/disorders described herein. Therefore, another aspect of the present invention

30 meludes methods of treatment of metabolic related diseases comprising administering o an
individual in need of such treatment a therapeutically-effective amount of a compound of the present
invention in combination with one or more additional phermaceutical agent as described herein.

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

35 triglyceride transfer protein (apo-B/MTP) inhibitors, MCR~4 agonists, cholescystokinin-A (CCK-A)
agonists, serotonin and norepinephrine reupteke inhibitors (for example, sibutramine),

sympathomimefic agents, B; adrenergic receptor agonists, dopamine agonists (for example,
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microns or less. Such a particle size can be obtained by means Imown in the art, for example by
micronization. When desired, formulations adapted to give sustained release of the active ingredient

can be empl%g%(%&? ﬁAglztgnatively 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 s&%&?f%l‘@é@ggtarch, starch

derivatives suchyashydraxynropyimetiyhceliyase.and-pehniavipurolidans (R VRlfpnveniently -52
WO 2006/069242 PCT/US2005/046599 the powder, carrier will form a gel in the nasal cavity. The

powder composHiSIE LR BY FrECRiRER i Uit dBRE Rt YOr axaipieP e A se s asraes of, e.g.,
gelatin, or blistefatks-ifopyarhleii-tadopondie reimib eoachmimisteieny enegrssef apkint{EleBT he
pharmaceutical prapayatiensRIsRISiesabiibiinidesage i s dskah fQrmhithe-dREgRaration is
subdivided gnto Ltjenighd%s S t%%rl\talnlgg_ a%orog)nate u%ntltu—%s of £he active cor%;égnent. ]&h% unit dosage
form can bé a packaged Praparation. the: BaekAgaeEsh st HISHR SR THiOS P B aration, such
as packeted tabRrstagersts itesmandipesss dstiyiyieiznskaivpotdesn Aldosuhbanit Govagiefotm can be a

capiule, é«'s}blet, e@@ﬁeibﬁg@niazep%giﬁgﬁt?,taﬁzg@l@egpﬁrm@am@nﬂml %m&;ﬁg phanwefhese in
packaged form. 10 Tablets or capsules for oral administration and liquids for intravenous .
Beiminitation AR BTSSR B A BT <ETOE GEAIg EOnEa PR Bbou
0.001 mg to abotitr1R@e ey Risoutceudeising.Braown 508 méPoriabb (eI Comppety. Abewn @60 mg of
a compoung of Basn{ES:Gempaynds0htherpiesantinvantion cande.canyerteddigwpro-drugs.”
The term "pro-druc\ga " 1% refers to com ounds tga avetbeen mtodifie With.sglclecifig chemical groups
known in the art Bnd when admintstered Into an iIndividiar tese Sg?gﬁp%wrﬁ%rg%eﬁlgt?%eﬁtssf Pmation to
give the parent egmpeutiehtProvgriga daietiths be\dedvedets sampsuidéooftimpinvantiorrdontaining
one or more specializesREfus R MtaetiveIgIRYRS USak IR 3MANSIeNtdRANNESLQ 3HteNek to eliminate
a property of the ¢ ound. .In.general,. the "pro-drug” approach is utilized, to facilitate oral absorption.
A 20 thorough dfé%%@% aﬁ%ntﬁﬁg%%gteog EI% i |g%88 Oimfarre?(}(\}ggf%aé, Wgﬁ-%lfﬁngqgea%?Novel Delivery
Systems," ¥ol. 14 of tHe KT SSympEsitiniSehesy aaarrBitieve Shnie arreemnisrggiDesign, ed.
Edward B. Rochelishmeasifamii)armaeestiep-Assaci aipan antbRedganenPrassautds’, both of which

are hereby incolarated by jsleistes 1 elenlieiy, 22 compinalion Ther o Whle thg compounds

of the present invention can bé administered as the sole active pharmaceutical agent (i.e.,

mono-therapy), (PRSI B tiseeriirepimsitladish with other pharmaceutical agents (i.e.,
combination-therapy), suchnédssfaritihe: theatopestofthetdistaspgidanditinpsitisof dergdascribed

herein. T_h%efor%@%&b@{m&%ﬁf@mg@&ﬁ@ﬁ@%@@&@g@&g Insindes methadsl reaiment.of
metabolic related diseases comprising administering to an o _
not limited to those tisted above, but includes In principle any combination with any pharmaceutical

agent or pharmaceutical composition useful for the treatment of overweight and obese individuals.
Other suitable pharmaceutical agents, in addition to anti-obesity agents, that can be used in
combination 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 to the classes of drugs referred to, but not limited 1o, the
following: sulfonylureas, meglitinides, biguanides, o~-glucosidase inhibitors, peroxisome
proliferators-activated receptor-y {i.e., FPAR-y) agondsts, insulin, insulin analogues, HMG-CoA
reductase inhibitors, cholesterol-lowering drugs (for example, fibrates that include: fenofibrate,

30 bezafibrate, gemfibrozil, clofibrate and the lilce; bile acid sequestrants which include: cholestyramine,
colestipol and the like; and niacin), antiplatelet agents (for exarnple, aspmin and adenosine
diphosphate receptor antagonists that include: clopidogrel, ticlopidine and the like), angiotensin-
converting enzyme inhibitors, angiotensin IT receptor antagonisis and adiponectin, In accordance to
one aspect of the present invention, a compound of the present can be nsed in combination with a

35 pharmaceutical agent or agents belonging to one or more of the classes of drugs cited herein.

It is undersiood that the scope of combination-therapy of the compounds of the present

mvention with other pharmaceutical agents is not Hmited 1o those listed herein, supra or infia, but
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individual in need of such treatment a therapeutically-effective amount of a compound of the present
invention in combination with one or more additional pharmaceutical agent as described herein.
Suitable pharmaceutical agents that can be used in combination with the com%ounds of the present

WO 20000 S48 Higlyceride

invention include an |-6§%4ezsity agents such as apolipoprotein-B secretion/micto

transfer protein (aRQRB MR IRURIQSSHMER HRIANRSH e IRIRICYRIKIN R LG A RYRRIStS,

serotonin and norepjnephrine reuptake inhibitor_s,?gfé)r example, sibutramine), sympathomimetic
agents, R3 adreWSryit e 515 g A5 HSPEH ‘gdlbsﬁfé]gs({ﬂﬁl BRARTRIdC BERRRSC 3668069242
PCT/US2005/048%8%®sbromocriptine), melanocyte-stimulating hormone receptor analogs, cannabinoid

| receptor antagonistsdigr exshapienest it brel&it invention include methods of treatment of 2 disease,
N-(piperidin5-1-yl -5-(4-chlor hengl -1-%%,{1 -dichlorophenyl)- 4-.r[£1e,th 1:I-IH-],B ,ragolle-s-cgr oxamide],
melanin coRcentrating NOFMone Antagonists, 1eptons (tHe OB protein). leptin anaibgaes, &ptin
receptor agonistssagedaiifarnagoristeitpaseinpishersiseeransodhaywnsiipswtnii.e., Orlistat),
anorectic agents¢sushiesahemaasinageristihieusanentide: ¥oamagoniisidhmpmimetic agents,
dehydroepiandrosterone or an.analogue thereof, glucocorticojd receptor agonists or antagonists,
orenin receptor SHTUBREeEHOLHR HRHET G SO SN e B ReAEEh AR e EBceptor
agonists, ciliary reegrtcotrOphiePfadtoraz(suchmaslifxokiliedi agvaill b6 -fomeRegenehdrtors,
Pharmaceygicals; g Jiasuian- MY @pd.Riacter&Lamble GompapyxCincianatl, 4Q.ak)human

agouti-related protejns (AGRP), ghrelin receptor antagonists, histamine 3 receptor. antagonists or
reverse agonists“,l?%’m%Fﬂgglﬁ%?i@}}%ﬁﬁgfﬁﬁﬁ?@g,%ﬁl&ﬁ@#& RIShErEER RYSRE e eiple,
phentermine, mazindsianrdipiedikekeandappetiteseppresshais ¢ioe éranpie: bugropicao@ther

anti-obesity agenis.ipsliudingiag-a0emssel frihdnfe, A welkknowr:gewilkbe.Fsadly apparent in
light of the instant di%clos re, to onetgf Qrglin%rxdskill in thlenart. 15 n some %mbodiments, the
anti-obesity agerzﬁlé1 TR T O R TFolaa %ﬂ%sﬁ%up IS ing SFGITstat" 1§ilﬁlbfrar%f’rl?%?%?8%%%riptine,
ephedrine,lfeptircoamdspseidbepivedrise otn @ furtheeneribotihiam feamppordstot tfepresent
invention and copbipRiien-tharapies areadminisisisddRueqmuacinnitbexelcisarandiorasensible
diet. Itis understoo% that tr}‘ﬁ Sc get o%)?am%[;egion-t erapy of the compounds of the present 20
invention with otREVEHUEAS A EntD ARBIEETE SIS, RS SR (RS SHAER AT tited agents is

€
not limited to thoweulisted<abovdizbist i idiudénifiopnintigle’ saryrtomibizratidbn with any pharmaceutical

agent or pharmaceuticahe@spRositinnHsafubfordhe-treaimant ohovsaneighl-andiahe sedndividuals.

Other suitaple pharmaceutical agents, inaddition (o ant abesiy agents, thalcan be,bsed i
combination with The compounds of the present invention include agents uSeratn the treatment of 25

concomitant discoréerscerfies prapt i ferheisoraars ivng atedisaasse sicone iomnisre phapriatettical
agents /mown in ﬂjgﬁ@am&,@é@[&%{@am@gﬁ@%@ﬁ&%%&%g@{@ﬁ%}%%@%@@tﬁmﬁsgo|IOWing:
culonuress meglies e icridese Pl pegieo poligiogeciveied
enzyme inhibitor, insulin secretion enhancer and thiazolidinedione.
25 Suitable pharmaceutical agents that can be used in conhunction with compounds of the
present invention include a-glucosidase inhibitors. a-Glucosidase inhibitors belong to the class of
drogs which competitively inhibit digestive enzymes such as a-gmylase, maltase, a-dextrinase,
sucrase, etc. in the pancreas and or small intestine. The reversible inhibition by a-glucosidase
inhibitors retard, diminish or otherwise reduce blood giucose levels by delaying the digestion of
30 starch end sugars. Some representative examiples of ¢-giucosidase inhibitors include acarbose, N-
{1,3-dihydroxy-2-propylivaliolamine (generic name; vogiibose), mighitol, and ¢-glucosidase
inhibitors known in the art.
Suitable pharmaceutical agents that can be used in conjunction with compounds of the
present invention include sulfonyiureas. The sulfonylureas (SU) are drugs which promote secretion
35 of insulin from pancreatic f cells by transmitting signals of insulin secretion via SU receptors in the
cell membranes. Examples of the sulfonylureas include givburide, glipizide, glimepiride and other

sutfonylureas imown in the art.
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reductase inhibitors, cholesterol-lowering drugs (for example, fibrates that include: fenofibrate, 30
bezafibrate, gemfibrozil, clofibrate and the like; bile acid sequestrants which include: cholestyramine,

colestipol an%g@n%&ﬁ%d niacin), antiplatelet agents (for example, aSpigp}‘f?jﬂi%%g@%}{%?ensin-

diphosphate receptor antagonists that include: clopidogrel, ticlopidine an

converting er}zif]me inh&&&%ﬁ,p@&q%mamager&c%at%get@g@mi%ﬁj@@qgame&ﬁﬁ%&@b@@@rdamﬁ to
one aspect of the present inventjon, a compo the present can be. used in.cambination with a 35
harmmceutioal TS PR S TR NG L1 B eas ega R R 1t i
understood that taeclstespel sieansbirriomahcrbysy wfthdaoesimpsmedbhhaghresssnngivetition with
other pharmaceuytiggt-agemtsis, o limiiac & thasrdisten Lereitashnier pediftaideihcnid WO

2006/069242 PCT/US2005/046599 includes in.principle any.combination with any pharmaceutical
agent or phgrmarggﬁl%b ’crbate%gg%g?l&%%%ﬁﬁ%%ﬁgsﬁ?g%%ﬁﬂ%eo diseases, conditions or disorders that
are linked to metabolicHteiate ahaeeieiErs. :goya s da st ot e prasireimartion fisclude
methods of treatpieat efantiseaseididisgided0r Taisliienasdeseribedhestingamnisitge
administering to an individual In.need.of such. irsatment:a iherapeuticaly. e ffect, amayn or dose of a
compound of the resen% nvéntion In combination with at least on_% pharmaceutical’ agent selected
from the group cHNRIGTOR taiGEAe R iR SO S BRI DERTTE 274 F b Sid£8E FikiEitors,
peroxisomecprolifataines «abipvaierdsRcrpdeheidrtin PRAR) AgORSES atidSudirplasiioanatbgites,
FMC-CoA reductase NIiBie - 40conlepisial/aWelng. dros (e exRmpie, Jaiga hARInclude

fenofibrate, bezafibrate, gemfibrozil, clofibrate and the like; bile acid sequestrants which include:
cholestyramine, BGREEPGTEPRIRENIE Cofieroidesn JUapiibatEle tgEatiitte FEIRRARTREHITH and
adenosine diphosphal@esenionantaganisisathakineiide, clopidagrekielepidine mnathelike),
angiotensin-converting enzyme, inhibitors, angiotensin 1] receptor antagonists and.adiponectin. In
some em bodime?ft%r,“’%ﬂ?%ﬁ%?mﬁéﬁé%rﬁﬁggﬁfé%g@rlﬁ%%%’t%ﬁllfﬁ?fﬁg%e&hﬁ# btrlserestﬁoér?elf)nfnﬁi}loorecaﬁré”ﬁ S
selected frém theegraiood pbistinty oy ghirosidasdgrhibitdrszaitl esbsreductasenbhibitor, biguanide,
HMG-CoA reduclasedphibiior:sayalpne.syihesis inhipitesdbate. hlicaalqlismienhancer,

angiotensin converting enzyme inhibitor, insulin secretion enhancer, thiazolidinedione and DP

receptor antagoniSeiedif Bepih Hrrepreldatt BB iret disatses pharmaceutical compositions
comprising at 20 least Brightophpounaohthepsdse ninbyenticn;agaesoribbddgreinis b tome

embodiments, the, pharmaceutical.composition further comprises; one o more gagnis sglected from

the group consisting of, for example, a-glucosidase inhibitor, aldose reductase inhibitor, biguanide,
HMG-CoA #ductsecivitipme P diaalermacsyritiasierinnisrorsRbratacE P rlEarArontPéiigncer,

angiotensin convgytings aazvme-inbibitorriosulinsaeratien-enhaneer.akdiiazolidinediongs:¢d Suitable

pharmaceutical agents that can be used in.conjunction with compounds of the, presept invention
e acglucos SBb T P S e A AEE PSS TR 5 T AL e i B TS

facilitate the regulation of fatty acid metabolism. Examples of PPAR-y agonists include
rosiglitazone, plogittazone, tesaglitazar, netoglitazone, GW-409544, GW-501516 and PPAR-y
25 agenists known in the art.
Suitable pharmaceutical agents that can be used in conjunction with compounds of the
present invention include DP receptor antagonists. DP receptor antagonists include those described
m WO01/79169, WOO03/062200 WO01/66520, WO03/022814, W(O03/078409, W02004/103370,
EP 1305286, WO02/094830, and the like. Other representative DP andagondst compounds can be
30 found in WO04/103370. Examples of compounds that are particuiarly useful for selectively

antagonizing the DP receptor include the following:
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drugs which competitively inhibit digestive enzymes such as a-amylase, maltase, a-dextrinase,
sucrase, etc. in the pancreas and or small intestine. The reversible inhibition by a-glucosidase

inhibitors retar%
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25 agonists known in the art. Suitable pharmaceutical agents that can be used in conjunction with

compounds of the present invention include DP receptor antagonists. DP receptor antagonists include

those descrltg%éwg% 79169, W003/062200 WOO01166520, W0031022814, WO003/078409,

W02004/10 f 286, W002/094830, and the like. Other represegta{(rée E)Slf?“ﬁ?agonlst

compounds carf Ben3iddeund in WO047I03370.dsxaFIRias of Compounds dgLape: Rarticutarty useful for

selectively antagoBzieg the @recgptor inclugedhe followirg: -56 WQ 20
p

PCT/US2005/04§ Compo nd B C d-C-MEO2E JANT. CizH N
COZH 01s'.,,CH 1.8/ CH3 7-cl \ CI Compound Ccﬂ*npo nd E Competing F Me02S F N
“[1002H\\ .,,,iC02H \ [_GO2HoN N S 0=5=0, HO~~ CHT@SI Cogpoy] "@gpounc H
Compound | SOZMe i SMe cl sCI S Cl S02Me CI CN'J~N C | COZHI:NN1C ciCompound
J Compound Kic nnrhl\j(l SOZMe-0-SOZMe ("l cl Q \/BrSo2Me Nom ¢ N.COH.N.N==CQ2H |
CO2H Compou d ’@0 e Cl S02Me SEESEH5%e

Q@ 1,

0=5=0
CH,

Sgnépound AR Compound AC Compound AD
2

COH
A
Nok, N Gty
N NH

geBUs Ieecoal e oW s

Comé)gu;ld AE Compound AF CompoumndAG
2
\ ""'”1}/ COZH
N
NH
A O
O
|
Compound AR Compound Al Compound AJ
F
Ny, COH F Ny, _COgH
ok NG
* k—( >—CF
o ﬂm CHiOzS 4, & ?

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, 200%; Compound AC can be synthesized in accordance with the description set forth in

3 WO03/022814A1 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 23, 2003,
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NS,SF NNCO02HN COZH 'NON COZH Compound P Compound Q Compound R SOZMe CI ClI
S02Me s\/\02Me S\/CH3 N N CO2H N N CO2H LI~I N N CO2H Compound S Compound T

Compound %M 02Me SOZMesCICI NNCO2HISVNN N
2006/06924%{3 U@%@S/O%SQQ Compound V Compound W Compou}l\é%%%%aé CI H3CO2S
N\ 1\ /\N CO2H COzI,ihi03b Qi3 b Gl GG b GUNRRURE X GOmPOUAth &EemRouNd AA O ci
FCOZHF/0Ola N~A\Ns OoS H3 a %P—’? =QoCHsNO Conggo nd AB’% mpaqund A Compound

\

AD HO2C 0 COTHERRIB AN HR P OERR B B PR g o

are agents also refe:rreci 1:0 as Statin compounds that belong to a clags of drugs that lower blood
cholesterol levels by inhibiting hydroxymethylghitalyl CoA (HMG-CoA) reductase, HMG-CoA
5 reductase is the rate-limiting enzyme in cholesterol biosynthesis. The stating lower serum LDL
concentrations by upregulating the activity of LDL receptors and are responsible for clearing LDL
from the blood. Some representative examples the statin compounds include rosuvastatin,
pravastatin and its sodiwm salt, simvastatin, lovastatin, atorvastatin, fluvastatin, cerivastatin,
pitavastatin, BMS's “superstatin®, and HMG-CoA. reductase inhibitors known m the art.

10 Suitable pharmaceutical agents that can be used in conjunction with compounds of the
present invention include the angiotensin converting enzyme { ACE) inhibitors. The angiotensin
converting enzyme inhibitors belong to the class of drugs that partially lower blood glucose levels as
well as lowering blood pressure by inhibiting angiotensin converting enzymes. HExampies ofthe
angiotensin converting enzyme inhibitors include captopril, enalapril, atacepril, delapnl; ramipril,

i5 Tismopril, imidapril, benazepril, ceronapril, cilazapril, enalaprilat, fosinopril, moveltopril, perindopril,
quinapril, sprapril, termocapril, trandolapnl, and anglotensin converling enzyme mbhibitors known in
the art.

Suitable pharmaceutical agents that can be used in conjunction with compounds of the
present invention include the angiotensin ¥ receptor antagonists. Angiotensin I receptor antagonists

20 target the angiotensin I receptor subtype 1 (i.e., AT} and demonsirate z beneficial effect on
hypertension. Examples of angiotensin H receptor antagonists include losarfan (and the potassham
salt form), end angiotensin IE receptor antagonists known in the art.

Other treatments for one or more of the diseases cited herein include the use of one or more
pharmaceutical agents known in the art that belong to the clagses of drugs referred to, hut not hnited

25 to, the following: amylin agonists {for example, pramiintide), insulin secretagogues (for example,
GLP-1 aponists; exendin-4; insulinotropin (NN2211); dipepty! peptidase inhibitors (for example,
NVP-DPP-728), acyl CoA cholesterol acetyliransferase inhibitors (for example, Bzetimibe,
eflucimibe, and like compounds), cholesterol absorption inhibitors (for example, ezelimibe,
pamagueside and like compounds), cholesterol ester fransfer protein inhibitors (for example, CP-

30 529414, JTT-705, CETi—l , torcetrapib and like compoumds), microsomal trighyceride fransfer protein
mhibitors (for example, implitapide, and like compounds), cholesterol modulators {for example, NO-
1886, and like compounds), bile acid moduiators (for example, GT103-27% and like compounds),
squalene synthase inhibitors, and 115-HSD1 inhibitors.

Squalene synthesis inhibitors belong to 2 class of drugs that lower blood cholestero! levels by

35 inhibiting synthesis of squalene. Exarmmles of the squalene synthesis inhibitors meclude (S)-0-
[Bis[2,2-dimethy]-1-oxopropoxy)methoxy] phosphinyl]-3-phenoxybenzensbutanesulfonic acid,
ono potassium salt (BMS-188494) and squalene synthesis inhibitors known in the ait.
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Compound AE Compound AF CompoundAG zF ~N~/Il~err/eO~H NHOoCiO\'/O1 N/l CH3
Compound AH Compound Al Compound Al /....,/ICOZHFs o/CICF I " ~/CliCH302S FI3C\~s
Included are ically acceptable salts, solvates and hydrates thereof. Compound AB can be
synthesized i‘%%ag'({:pob?&ar%% with the description set forth in WOOI/66520A%%%%E§?10§’ 4é‘;ﬁg%eptember

13, 2001; Compound A aRde:syathes redinacsardancewithihe desctntien setiewh in 5
WO003/022814Al published,on March 20,.2003, and Compounds AD and AE can he synthesjzed in
accordance with %’? ‘etc:i%géﬁbﬁgﬁ%n%%ﬁimﬁﬁbﬁ%%%%@r&o Bibiahed ore E%%%E?aggf‘%%@@% WO
2006/069242 PCHUSSHIBOUEESY: Slufmisie h drrrreres et apsptandrdrizisdanibentiusonjunction
with compounds afxhesprasesiinepios-dnchyderheddMGCodpetiuetase-hibiigsand HeEIMG-CoA
reductase inhibitgrs are age referred to as Statin compaounds.that belong to a, class of drugs
that lower blood 8choelesterol ?;%e S ﬁ?ﬁﬁ%‘ﬁ%ﬁ@%}i ?8?(%%%?@@%@% 85Aﬁ(ﬁm&%ai§“?eductase.
HMG-CoA 5 red(RI3RE4E 1HEP£08- Ry aHA e rstestersicnsayprpiteis siheas tainatcwer serum

LDL concentrationa fiffapregustating-theraetivityzafd f4h regepiets angd-ammpespensible for clearing LDL

from the blood. Some rgpiesealalye:exemAIES I0g. SRR COmpONNS Nelule [ostpastatin, pravastatin

and its sodium salt, simvastatin, lovastatin, atorvastatin, fluvastatin, cerivas gﬁlﬁ, pitavastatin, BMS's
"superstatin”, and"EiieS-0 RbAEHRACENSH MAHItBRS Kot by theastha rortapRSHR APRIRIBEttical agents

that can belfisedeithesiijupctiorwithcotapunds: phibecprectintiosentionineludethe, angigtensin

converting enzy e AGE) iiiess e, iRl sORKSILRG SonmIe NI elong g e class

of drugs that partially lower blood glucose levels as well as lowering blood pressure by in

angiotensin conveTfiRG BRISITES B3RS HiSTe s GriHer GBI AREHAY et BrgPe AR i inPitBrs include
captopril, enalaprilyaiacepriddelsiporit ransipiiindtt sisaprilyitnidapildienazapnihdcreonaprilicilazapril,
enalaprilat, fosingpsiks oveltpRrilrerindanil nauinantlspirapdk Jamosanti. tandglangl, and

angiotensin converting enzyme inhibitors_known in .the art.
9 Q§ &&'ergxt%meg, or the }tllerapetmc agenis can be given as single separate compositions.

Labeled Compounds and Assay Methods
Another obiect of the present inveniion relates to &adio—iabe‘ted sompounds of Formuia (Ea)
and formulae related thereto that are useful not only in radio~imaging but also in assays, both in vitro
20 and in vivo, for localizing and quantitating RUP25 m tissue samples, inchading hirman, and for
identifying the RUP25 receptor ligands by mhibition binding of a radio-labeled compound. kisa
further object of this invention to include novel RUP2S assays of which comprise such radio-labeled
compounds.
| The present invention embraces isotopically-labeled compounds of Forrmula (Ea) and any
25 subgenera herein, such as but not limited to, Formulae (fa) to (I6). An “isotopically” or “radio-
labeled” 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 atomic mass or mass nurmber
different from the atornie mass or mass number typically found in nature (i.e., naturally ocourring).
Suitable radionuctides that can be incorporated in compounds of the present invention include but are
30 not Hmited fo “H (also written as D for denterium), *H (also writien as T for tritivm), ''C, ©°C, C,
PN, ®N, P0, V0, 0, %, ¥, *CL, “Br, *Br, “Br, "Br, L 1, I and 'L The radionuclide that
1s incorporated in the instant radio-labeled compounds will depend on the specific application of that
radio-labeled compound. For example, for in vifro RUP25 labeling and competition assays,
compounds that incorporate *H, *C, ¥Br, "I, 'L, *5S or will generally be most useful. For radio-

35 imaging applications *'C, *°F, T, "I, 1 ] PRe. "By or "Br will generally be most usefil.
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Suitable pharmaceutical agents that can be used in conjunction with compounds of the present
invention include the angiotensin Il receptor antagonists. Angiotensin Il receptor antagonists 20 target
the angloten%liﬂro%%%%g{ subtype | (i.e., ATl) and demonstrate a beneflc[lgé /%gct %J&g ertension.

Examples of angiotensin 1l receptor antagonists include losartan (and the po assium €3 tgform), and

angiotensin Il receptor;antagagisis kRQwRdR thriart PHeLealmens Rr.opsRuBere.ofthe.diseases

cited herein include the use of one or more pharmaceutjcal agents kno%]élgiﬁé!@g%t that belong to the

classes of drugs PEfEIet Yo BT ABPITE" 25t HE HSliowiA g BN PRk Bie,
pramlintide), inssdirvtsébratdgogoascfosexarnple, GLP. I 8gohists; exendin-4; insulinotropin (NN2211);
_diE%ptyl pchtidiase inribgé@sﬁ_(éegﬁxar?m&g&gb\éﬁggkﬁl‘%ﬁ% pp}gaﬂtﬁ%tﬁ#c%%%@@g@g&%ﬁa@STeﬁse
inhibitors (for example, Ezetimibe,. eflucimibe, and like co unds), chalesterokabsorption inhibitors
(for examplge, ez"é@rﬁﬁ %b,mﬁtaer%%\%ﬁglg%ﬂeu%é%lﬁ?ﬁ‘és'corﬁop%eueﬁ??é%)n@ﬁ% eagfé?é)’logg ?étrletrgr?lsl eorppreotein
inhibitors (for exémeRs 2CRsED! SPHEEANAET -FogeCRFHI o satr ApipamndtiRe SshAsaHdsY microsomal
triglyceride transfier, piein-frkikiiass tersxamilentipplitapide mnddike-compoundsiishelesterol
modulators (for example, NO- and like compounds), hile acid modulators (for.example,
O T105.275 and T AR I R AR G Tty 2 R 8 TS b Saualene
synthesis inhibit6isUsElaies tdsaterasdydristerrsTRartdune fis Botre riesier erlarars i PeIscmmbiting
synthesis afy squalBhenarpies stihosqumiens syithestsd shibiersdne kide{mies infra, by
[Bis[2,2-dimethyl-l:oxopropox metho osphinyll-3 phenoxyeen but foni id, mono
el g S R s e S
2006/069242 PCTrSYhesroAesdas fisuestdaieMiTas el rasehe vrsrigm, ife tediBRiemdn can be
used by mixing therespdaiiie agiivecdmponentseitbertaltibgeibenarmdepdncently ywtivse of
pharmaceuticaly, geceRiale. CALHLSL R IRIEN NG EUMBRL: fiGa described herein above, and

y

administeri}r:%g the mixture or mixtures either orally or non-orally as a pharmaceutical compaosition.

When a compound of tRES55raehed e MeoR e iRy HLa X FRR i ramp ibcdhother
active compoundéhgotinirajs iticcagentsicanvbid formutatediaslheparate-phacthascuticalpdmpositions

given at the samglgg%a@{gadgg\i,ﬁ;qg;gg%gmgm%gg%gaﬁg,gg@g@gﬁmm:given as a single

composition. In accordance with the present invention, the combination of a c,ompo;gnd of the present

invention and pharmac8ufre Ao siPbE Brefhra e sy MiHgeaE s SepRtivac ke ig 8ffonents 10
either all togetherctviindegencentymwith zipirasracenticaliycdoreptable carrier, excipient, binder,

diluent, etcypas describgdhergin.ang adminisieipe:tRe mixtire RiRxtesRither RNy Ak non-orally
as a pharmaceutical, comJ)osition. When a coggé)f%gnd o[ a mixture of &gﬁ;g&u&i&l of the present

invention are adifHiSTEPEq5Es CORBINE ?8‘%?1 eraﬁ%}g\?v"} 8‘%?&??8}# q&ve compouﬁ?i lﬁ%té’ ??erapeutic

agents can be foeiadindiseparate pharmaceutical compositions given at the same time or at 15
different times, or the therapautic-agentsFan AeaNeNBs B gie |Sensy Ale-SRm BESH RBSucts at

almost theoretical specific activities. It also requires precursors contaming reducible fimetional
25 groups such as aldehydes, ketones, lactones, esters, and the iike.
D. Tritium Gas Exposure Labeling - This procedure involves exposing precursors
contaning exchangeable protons fo tritiem gas in the presence of a suitable catalyst.
E. N-Methylation using Methy! Iodide ["H] - This procedure is usually employed to prepare
O-methyl or N-methy!l (°H) products by treating appropriate precursors with high specific activity
30 methyl jodide CH). This method in general allows for higher specific activity, such as for example,
about 70-90 Ci/inmol.
Synthetic methods for incorporating activity levels of *>°I into target molecules mclude:
A. Sandmeyver and like reactions — This procedure transforms an aryl or heteroaryl amine
into a diazonium salt, suck as a tetrafluoroborate salt, and subsequently to > labsled compound
35 usingNa'™L A represented procedure was reporied by Zhu, D.-G. and co-workers in J. Org. Chem.
2002, 67, 943-948.
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Labeled Compounds and Assay Methods Another object of the present invention relates to
radio-labeled compounds of Formula (la) and formulae related thereto that are useful not only in
radio-imagin % in assays, both in vitro 20 and in vivo, for localizing and guantitating RL'P25 in
tissue samplg‘égﬁ}gégﬁ%%uman, and for identifying the RUP25 receptor %é%ﬁ@ Qf;’/?r‘{ﬁ:i’%?tion binding

of a radio-labeled compoupgoleisa-fustherihiact ofthisdnvertionadnelige RavekbRIP2S assays of
which comprise Séifh ra

l0-labeled .compounds. The present invention embraces isotopically-labeled
compounds of F%rrﬁllj’fg%% 03%’]“516‘91 aﬁéeés)oﬁtﬁgg%gf}élﬁep}ﬁﬁ,a% Ehag fftlﬁtg‘tzﬁ%gacf’gfpﬁormulae (1a) to
(10). An "isotopiciiierbemratfi8?. &b Re¢Seéfmpounds are those which are identical to compounds
disclosed herein, but far, thgyfagt thatc-eieRmMeR-MRN& i € 1epiagetassukstituied By agatom
having an atomic mass.qr mass number _different from.the atomic.mass or mass number typically
found i natire fo et ST B EoR P A Eok Bt REpOTAaa T
compounds of tH&PfedaiRtEdeRticRs A tremetadiecanlyrst frated e AdChBol wittrereh srpriber
deuterium), 3H (RdseowitieRuas i temketen df b ECal3eniAc. 1N ASN18: 149, k89)128n359),).
36C1882Br, 758y, 76Br, 77Br, 1231 1241 1251 and,131L The radionuclide that is incorporated in the
instant radio-labe égﬁz coriﬁpo%?\%s%ﬂwdsem é)na on %& Igfpse%i |(§1 g%&?%f%soﬁ%df%#ae eéiggﬁloq abeled
compound. For %41 3P -Atr648UPS5 labeling and competition assays, compounds that
incorporateBH 14C 82Rtadid 2itled BLIP BESnipSmdrodiihgenaia)ybecnmestusaivtnhgesadio 35 imaging

applications 110,425,423t 13aHA580,T0REAT SABLYIA genetalybe most selul -60

WO 2006/069242 PCT/US200S/046599 It is understood that'a "radio-laf or eled compound”
is a compound JFTARPFIESER P ARSI S CREY iRcais e atidsstSin tadib ArremiBdiif some
embodiments théaradiefatlicelis REFEOteehbfvont thedrgypheabiistifg ©ft 3tnpb6s :d 28dneB5Gthand 82Br.

Certain isotopically-lahsled.connaunds pEiie Arasentimenion ¥e.URe/Mn.compannd, S and/or

substrate tissue distribution assays. In some embodiments the radionuclide 3H and/or I4C isotopes
are useful i theSESHIEIS FUPHEE 2EEStitution with heavier isotopes such as deuterium (i.e., 2H)
may afford certain therdpelsbeadvantagefEsultingtfrormignebitetoriat BGHS stapility lfewr, increased in

vivo half-life or rediceeh dpaRASLRIVERINEN1:ANANIRCHEADAE MEIRL GLLIDRAIa. SlGHMELances.

Isotopically labeled compounds of the present invention can generally be prepared by 10 following

procedures analSGBES G RHEE Mt dee dfih iAo AR ed st Anthe sahspiBefiredaasipdsubstituting

an isotopically labetge.reagantfor Bsheaisatepicaly abeledreagent:QiherSyntbetienspatbrgds that are
useful are djscussed infra,. Moreover..it should.be understoqd that all of the at epresented in the
compoundgbe thaél‘?r%\si’gﬁst?c%a%g%oge?%gnrd? e%rrl?gg}a%%efn%m%@&o%c%#wmlﬁ%g‘%a éplg‘?r E?u%ﬁ aﬁﬁéms or the
more scarce radiesistopewrioddadio-active isotope. 15 Synthetic methods for incorporating

radio-isotopes intRFgaRis GRMRMES AR ARRKCARIE Y6 RmRAURTS-afhednvention.apd are well
known in the art. These synthetic. metho S f?r example,
uporn, mmter alia, a review of this disciosure.
As will be recognized, the steps of the methods of the present invention need not be
25 performed any particular number of times or in any particular sequence. Additional objects,
advantages, and novel features of this invention will become apparent to those skilled in the art upon
examination of the following examples thereef, which are intended to be illustrative and not intended

to be Hmiting.

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 Exampie 1
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incorporating activity levels of tritium into target molecules, and are as follows: A. Catalytic Reduction
with Tritium Gas - This procedure normally yields high specific activity products and requires
halogenated‘gb%a%w%ed precursors. 20 B. Reduction with Sodium Bor. lgglimr@% JEHLF This
procedure is rather inexpensive and requires precursors containing reduci ctional groups such
as aldehydes, kgioness LIRSS MBSIRLS, and the like. C. Reduction with Lithium Aluminum Hydride
[3H ] - This procedure ucts at ost theoret] cal specific activities. It also requires
precursors containing ]rgeé?uuf%)gctnc}; naI te?gﬁsocs}ageégﬁ‘ agbaefd%h msuttg’ eosﬁ’{éarslcﬁac‘fglréles esters,

and the like. D. Wm@%@ms@ﬂlesudmmh@b arﬁ@bkdee@wéq‘m@l%@ é@éﬁré}sin@lmee@?y&r@
containing exchangeablenprotensde-loilam-0asdndbepres snesRfopuitabiecalalysh: RabigMethylation

using Methyl IOd'd%JEx’mb ThlsﬁgrocedurgS Itﬁeéléﬁron@&o 85% %‘9‘% 819 a%]{}et@\% ge rég%g hyI CH)

products by trea%lng appropri ate 5?Iélgursor peC| IC activ [o) This

method in gener® bfidivd Fobamgharspasie deth Aty Kslrdh Esfise és‘aéﬂlﬁrﬂéby&%mnﬁe@e‘emnmm.

Synthetic methosizdohinegperatngRativitydenelsdoti2bkdetatarget m@e@m% facksmes7A. Sandmeyer

and like reactlon% Thl E:Froced Ure tra nsforms an Ior ?ﬂ?r%@g e |nto adlazg &évelsalt such
alt

Creas i g ) anan norm gresl\?w
as a tetrafluoroborate s sequen yto compound

represented proé@@m@%ﬂ@ﬁ@n@&ﬁyfzww O‘aiﬁrareédwlﬁéfm@%ﬁ ﬁfﬁ%%@@%@@pm,
943-948. -6l Weu20064060242 PGHHYS 00544 65001B. i ecRblddinatiofhofaheralsti-mhis

procedure allows fq venb atAne.. iti t ollier, T.
L. and co- Workeiriegln T. %ﬂlgg {%% OE%%&LR%%éﬁgnﬁgt?gé%ga%gg%ﬂgé%ﬁﬂ%ﬁ%%iﬁg{]go%{gé}goaryl

bromide exchan§ePtithr F4eesTHid Rratrdds Eéﬂ@‘r’éﬁgfaarm&%@ﬁers%?ﬁ?éwu%ﬁw@ﬁ% the
conversion of therailyl erilietefOsieylahy Dimbeiest( IB® ToirEShofdindPinbaalkyltintiniERigdiatd Dsing for

example, a Pd cajalyzed (eaclon [t & LOAERRILorbIoHaR. 8n ankos ?ﬁt%%ﬁﬁ ithism, dpgthe
presence of a Iri-alkyltinhalide or hexaalkylditin [e.g., (CH3)3SnSn(CH3 A represented rocedure

was report&d by BEERIE bR B SUBRETS Y T'ﬁﬁﬁ@d”@%ﬁ‘?ﬁ&g Iﬁélaf‘&ﬁh%{n%e%%?% §42'3280-5282.
10 A radio-label20RURR S ebRpolint chirridia (12) ceth7Besusbdiy Gubtrbeningraskaysterized

identify/evaluate meﬂ&%ﬂﬂ%sﬁ%ﬁés ﬁ%@&%@ﬁﬂ%@@%&%@%&% aHpd (i.e., test
compound) can ﬁf evaluat ﬁ%ég E%juce binding of the "radio-labeled compound of
Formula (la)" t 8 ﬁ‘@?"?@ d/l , the ability of a test compound to compete with the

“radio-labeled compou ﬁﬂiﬁﬁmt(w)éhfwmes@iﬁmm@m@mﬂ@wm@ep@ndﬁlreeﬂw@&h@rreIates
to its binding affifyiin resistance and hyperglycemia in any or all of the above rodent diabetes models, in umans

with type 2 diabetes or other preferred metabolic-related disorders or disorders of lipid metabolism
described previously, or in models based on other manuyrals. Plasma glucose and insulin levels will
be tested, as well as other factors including, but not limited to, plasma free fatty acids and
triglycerides.
23 I Vivo Assay for Anti-Flyperglveemic Activity of Compounds of the Invention
Genetically aliered obese diabetic mice {db/db) (male, 7-9 weeks oid) are housed (7-9

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

30 Glucose Monitor System (Lifescan). Mice that have plasma glucose levels between 250 to 500 mgy/dl
are used. Each treatment group consists of seven mice that are distributed so that the mean glacose
levels are equivalent in each group at the start of the study. db/db mice are dosed by micro-osmotic
pumps, inseried using isoflurane anesthesia, to provide compounds of the invention, saline, or an
rreievant compound to the mice subcutaneousty (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-fest.



The labeled compounds of the present invention bind to the RUP25 receptor. In one embodiment the
labeled compound has an IC50 less than about 500 M, in another embodiment the labeled compound
has an IC50 j&?)s é%ﬂ‘ %Q?Ut 100 M, in yet another embodiment the Iabelelgc%ommc})%lfnd has an IC50
less than abou f pM, In"yet another embodiment the labeled compound has A 1950 less than
about 1 PM, anduin,sfill. yet another embodiment the labeled inhibitor has an IC50 less than about 0.1

W. Other uses of the disclosed rece(Ftors and methods will become apparent to those in the art based
upon, inter alia, Pt BPRNRCHRE 8&%‘?%& will be recognized, the steps of the methods of the

present invention needAdgrbeti2Sefeidivmmeckennpditiowdhinenriberw irisecin smy artkeatar
sequence. Additighah hieststsadvantages:anskngyvel iratures fithis inyentianwilkbesame-apparent

to those skilled in t rt upon examinatiqn,of the followi m #O &u/ reof, which are intended to
e ilratie it TSN T bR T S AR RS S A AISTee A rovided for
illustrative purpoSesingies Aistlesras pieang et inviteaiapd Oee6F srgiprmiskiiientvevart would be able to
design equivalent assaysiane-methos: basesao.the disslpsuie-hatain:allof whichFfosmdaanof the
present invention, 35 Example.;62.WQ,2006/069242 PCTIIS2005/040590, RODENT DIABETES
MODELS Rodent models of type |'§BJet S assoclated wit _gﬁgsﬁy and .ﬁ’é‘ﬁhn’ resistance-have been
developed. GendWEHiBtEISSEEh A SEBATIT ARRP IO 8 BB e E L1082 F B FIb}ImIoES tand fa/fa in
zucker rats haverhegbedaelapediios undeestantingdeeipamophysiclogyaiseisease-andites festing 5
candidate therap«%ﬂé%%n?g}g‘&?%%e@%}ﬁ%ﬁ%}Q%%%Eﬁﬁ)ﬁ%%@a &S?%r‘n% Rﬁfﬁféra”c‘é}!Be%%s 'g"%‘at%l 1994)
46:1-57]. The homozygous animals, C57 BL/KsJ-db/db mice deve opeéu y Jackson Laborat ry are
obese, hypergIyé%ﬁﬁnﬁ%mﬁ#ﬁ%ﬁm%ﬁﬁﬁ%ﬁﬁgﬁi ¥ SIS SRErgelyds:862-96 7],
whereas heterozygotes are lean and normoglycemic. In the db/db model, mice progressively develop
insulinopenia Witﬁxgggleagfeature commonly observed in late stages of human type 2 diabetes when 10
sugar levels are insufficiently controlled. Since this model resembles that of human type 2 diabetes,
the compotmds &t the pRYEEHEIIERTEN are tested for activities including, but not limited to, lowering
of plasma glucose and #ighftéridésshAUokKBr {fddialyraisiarelsevere fnghedtintiypetinsiitnemic, and
insulin resistant {GolgmanRiabetes:182) AlxkxEhafiinRiksigsMallitus HRiflikesskD Porte,
Jr, Eds [Elsevier Science Publis mg Co, New York, %JI 4, (1990%, pp. 299-340]}, and the fa/fa 15
mutation may be & ARGV A S TE R RIARE Y PR ARG TR AR Ps Rt SE18957%9:217- 220:
Truett et al, Prociiafl iACaB88 A4SAs(OH NB]. YEO0S] ioF tisby(ledbifeipidicdake’chrarmetnZdd by
obesity, moderatgyinsulin resistarseaandvperinsubingmianithodisignificanthypssglcemia
recombinant mutanis thereof.
CHO celis stably transfected with an expression vector encoding hREIP2S and culinred
under condition permissive for cell surface expression of the encoded hIRUP2S receptor were
harvested from flasks via non-enzymatic means. The cells were washed in PBS and resuspended
23 in the manufacturer’s Assay Buifer. Live cells were counted using a hemacytometer and Trypan
biue exclusion, and the cell concentration was adjusted to 2x10° cells/ml. cAMP standards and
Detection Buffer (comprising 2 pCi of tracer ["T}-c AMP (100 ul) to 11 ml Detection Buffer)
were prepared and maintained in accordance with the manufacturer’s mstructions. Candidate
compounds identified as per above (if frozen, thawed at room temperature) were added to their
30 respective wells (preferably wells of 2 96-well plate) at increasing concentrations (3pl/well;
12uM fnal assay concentration). To these wells, 100,000 cells in 501 of Assay Buffer were
added and the mixture was then incubated for 30 minutes at room temperature, with gentle
shaking. Following the incubation, 100p] of Detection Buffer was added to each well, followed
by incubation for 2-24 hours. Plates were counted in a Wallac MicroBeta™ plate reader using
35 “Prot. #31” (as per manufacturer instructions).
Certain compounds of the invention have an ECyp in the cAMP Whole Cell method of about

25 uM or less.
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[Coleman et al, Heredity (1990) 81:424]. The present invention encompasses the use of compounds of
the invention for reducing the 20 insulin resistance and hyperglycemia in any or all of the above
rodgnt dlabe%%gglﬁgz ng humans W!th type 2.d|abetes or other preferreg ({I}% ztg)%%&%eslg%ted disorders
or disorders of lipid metabolism described previously, or in models based on othier mammals. Plasma
glucose and insulin levels will be tested, as well as other factors including, but not limited to, plasma
free fatty acids and triglycerides. 25 In Vivo Assay for Anti-Hyperglycemic Activity of Compounds of
the Invention Geﬁ&%&qﬁﬁ‘aﬁhmgbo&%cm%%ﬂgmice (db/db) (male, 7-9 weeks old) are housed (7-9

mice/cage) understabtiartakeasstary conditions at 22C and 50% relative humidity, and maintained on
a diet of Purina rodent ghewtad.waien addibithe Brigtdodiastroen)-iogd:is-eollectedfrone the tail
vein of each animal and blood glucose concentrations atre determined ysing One Touch Basic 30
Glucose Monitor S SHTRC R SE5A) SR thist Hakve T A RS RS RRR e 550 17206 moya
are used. Each thedimentgrsud sfonsisiofsvlies fricestipphre distibutetias tdt Hecompaméglucose
levels are equivalgnt in-6a60 M Pak G SerhOEE Sl s/ fibiﬁfﬁrrﬁf& desad-Bydpigre-osmotic

pumps, inserted using isgflurane anesthesia, to provide compounds of the invention, saline, or an

irrelevant compotfifiits the Hite S ke Bie USSR o8, S AP R e S S A TR RPN At 35
intervals thereaft@stamepasbly G HMN0 eddghor ddscd sribensratiofis. :Bigmfican fidiffenencesdeativeen

groups (cofgparing, @%@@%&%@%s&’!ﬂ!@iﬂﬁﬂ%%@&h%%&}ﬁé calpd)are.evriialed Halng Sideat t-test.
-63 WO 2006/069246 PCT/US2005/046599 Exan:}%le %/IOUSE ATHEROSCLEROSIS MODEL
Adiponectin-defiéléNt THEe Genarataet T alip RSt Rin g o ST HHE S FBHEE 3R ARUSBEER Shown to
be predisposed toratiterdselerasisarddo pahinsulithabsibtaru Themivdarnedis Garsiitabierd model for
ischemic heart disease [Matsuda, M et al. J Biol Chem (2002) July, and references cited therein, the
disclosures of wl}‘i/feglgra%gglgog ag&}%ted herein by reference in their entirety]. Adiponectin knockout mice
are housed (7-9 mlce/rcage)qﬁn er standard laboratory conditions at 22C and 50% relative humidity.

The mice are dodé#ehgimicro-osmotic pumps, inserted using isoflurane anesthesia, to provide
compounds of theprventianasatinge@EanHTeleyamt cassreutkialathe aniee wubomtareopsly (s.c.).
Neointimal thickening and ischemic heart dise re determined for _different groups of mi

sacrificed at different time intervals. Significa%?%%@?%r%&% t{;gr?vl\\/?eggfg %gnr%l psV a%c%gr{riwgggriu m(%};%%%unds of
the invention to sHitmbrire &realy Brdfavaluate@usihg 8E®lent t-test. Example 3 15 lit Vitro Biological
Activity A modified Flash Platen Adenylyl Cyiglasekiti(New fmngland Nuclear; Cat. No. SMP004A) was
utilized for Elg)rect identification of candidate compounds as agonists to hRUP25

Membrane Wash Buffer: 20 mM HEPES
0.1 mM EDTA, pH 7.4
Protease Inhibitor Cocktail: P-8340, {Sigma, 5t. Lows, MO)
Procedure:
25 o Aspirate cell cultare media off the 15 cm” plates, rinse with 5 mL cold PBS and aspirate.
o  Add 5 mL Membrane Serape Buffer and scrape cells. Transfer scrape into 50 ml cenfrifuge
tube. Add 50 pL Protease Inhibitor Cocldail.
o Spin at 20,000 rpm: for 17 minutes &t 4°C.
o Aspirate off the supernatant and resuspend pellet in 30 mL Membrane Wash Buffer, Add 50
30 uL Protease Inhibitor Cocktail.
o Spin at 20,000 rpm for 17 minutes at 4°C.
o  Aspirate the supematant off the membrane peliet. The pellet may be fozen at -80°C for Iater

use or it can be used immediately,

35 Assay
Materials:
Guanoesine 5’ -diphosphate sodium salt (GDP, Sigma-Aldrich Catalog #87127)
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in accordance with the following protocol. The term hRUP25 includes the human sequences found in
GenBankAccession No. NM 177551 for the nucleotide and GenBank Accession No. NP 20 808219 for

the polypepti% %?‘%%%Hﬁally-occurring allelic variants, mammalian orthollggfgg%gﬁé%:g;binam
eof. Ing

mutants ther cells stably transfected with an expression vector enco 5 and

cultured under cQpdiliRR PEIRISHINLHAsSRHl-SHIfAcESRraSSIAN CFiferencosled- IRESR Leeeptor were
harvested from flas vlia 98%-3%#% %i&}'negl S. The cells were washed in PBS and resuspended 25
ufter.

in the manufacturer's” §§ay ive cellS'were counted using a hemacytometer and Trypan blue
exclusion, and tHHé well woristainy iohwasad]dsted to 2x106 cells/ml. cAMP standards and Detection

Buffer (comprisingndigGhettracenil2addmsAP £100 gl) to 11 ml Detection Buffer) were prepared and
maintained n accordance with t facturer's instructions. Candidate compounds identified as

per above (if frozen, thawed at room temaperature) were added to their 30 respective wells (preferably
wells of a 96-well plate) at incrésB8Md’ebhcentrations (3gl/well; 12M final assay concentration). To

these wells, 10080 sells: in SQahptiasay:Buterwere mededaad tierixtaee was-dhaaincubated for

30 minutes at room temperature, with gentle shaking. Following the incubation, 1001 of Detection
Buffer was added to each well, followed by incubation for 2-24 hours. Plates were counted in a Wallac
MicroBetaTM pldt@esiiger using 35 "Prot. #31" (as per manufacturer instructions). Certain compounds
of the invengon havaan E&pRimibe eAMReyhole Cell method of about 25 pM or less. -64 WO
20061069242 PCT/US2005/046599.  Example 4: In vitro Biological Activity 35S-GTPhS binding assay:

Membranes prepared HofGAhEsE AR ooaRr ieds 7k FEAIY §Mb13P 85pte 886 the 5 niacin

receptor or vector conieb{F:proiassayingerefeilgtedg nrassayiuffer (100 mM HEPES, 100 mM NacCl

and 10 mM MgCl2, pH 7 AkinWallac Seintistip plates and pre-incubat ithotest compounds diluted
in assay buffer contc'Sié;:}ilngg45 4 glg%G%G{I)D mga{T%FCg;DP Wés 101 ?or g1oﬂ ri?nstjjﬂtes Il’)ge%c‘))re “addition of
35S-GTPYS to 0.3 nNPETE badisid bste rd precipitation, all compounds were first prepared

in 100% DMSO and then diluted with assay buffer resulting in a final concentration of 10 3% DMSO in
e assay. Binding wes BOESGReeRer 12008 DAL RIo'S.celugIng e Riales, 4000 rom for
b tng in & Toﬁ%ou t fillation

15 minutes at room temperature and subsequent cou scintillation “counter.
Non-linear regression at4k$i8%§fthe binding curves was performed in GraphPad Prism. Membrane

it 10% FB5, 2 it L AR B L HNSORI PR AR TG A g DD T

frozen membrane pellet onice

20 o Homogentze membranes briefly until in suspension using a POLYTRON PT3100 {probe
PT-DA 3007/2 at setting of 7000 rpim). Determine the membrane protein concentration by
Bradford assay. Dilute membrane to a protein concentrations of 8.40 mg/ml n Bmding

Buffer. (Note: the final assay concentration is 20 pg/well).
o Add 25 pb compounds in GDP buffer per well io Scintiplate.
25 o Add 30 ul, of membranes per well to Scintiplate.
o Pre-incubate for 5-10 minutes at room temperature.

o Add 25 UL of diluted [*S}GTPYS. Incubate on shaker (Lab-Line model #1314, shake at

setting of 4} for 60 minutes at room femperature.

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

o Read on TopCount NXT scintillation counter - 358 protocol.

Certain compounds of the invention have an ECs in the fimetional in viro GTP1S binding

assay within the range of about 10-100 uM. More advantageous compounds of the invention have an
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Membrane Scrape Buffer: 20 mM HEPES 10 mM EDTA, pH 7.4 20 Membrane Wash Buffer: 20 mivt
HEPES 0. 1 mM EDTA, pH 7.4 Protease Inhibitor Cocktail: P-8340, (Sigma, St. Louis, MO)
Procedure: 25 o Aspirate cell culture media off the 15 cm2 plates, rinse with 5 mL cold PBS and
aspirate. o Agvoﬂ‘sz%%oﬁ%ﬁbrane Scrape Buffer and scrape cells. Transferpé‘c?%%%“éﬁ’?m centrifuge
tube. Add 50 pL-Protease Inhibitor Cocktail. o Spin. at 20 %@Ir n.for 17 minutes at 4C. 0 Aspirate off
the Supernatant S oL s BT B0 SHE BArabiane (VAo BT S il
Inhibitor Cocktait:&Splalet ipthoecsprhlses i mmtiles¥at 4C. o Aspirate the supernatant off the
membrane pellet. The pellet may be frozen at -80C for later use or it can be used immediately. 35
Assay Materialsg G%p?ngsine 5'-diphosphate sodium salt (GDP, Sigma-Aldrich Catalog #87127) -65
WO 2006/06924 XE" US2005/046599 Guanosine 5'-[ry?5S] thiotriphosphate, triethylammonium salt
([355]GTP-yS, AfnEigHyingidoddnces Catalog #511320, -1000Ci/mmol) 96 well Scintiplates
(Perkin-Elmer #1450-504¢ uBlinosn thduiiesxOsnid drisdn 55 e pidn/ade md O nddaiNabd pld@iviaib1gCl2

GDP Buffer: binding biuffer, plus.GRR: fandne.fem Qe 40 pi, makediesbefare.aseay Procedure:
10 (total assay volume =100 we %i25 L GDP buffer with or without compounds (final GDP 10 M - so

=0 D . (
use 40 pM stock§eBeHEHAE RIS I THIh B TP AN (0 ARy Desrindt o258 Beless e ¥Bb'S in binding
buffer. This is makléebyraddidgyand (B8 SjEERys! stotipintedOntonbifdinglbuein@Ris baffier has no

S0P Lo orfnavGamASUARIReS 1 B SHRRNA RO LIRSS AR 8l URRHR@ 2mM I

metabolism, more closely than most other animal models. An {Hustrative in vive pig model not
ntended to be limiting is presented here.
Yorkshire albine pigs (body weight 25.5 £ 4 kg) are fed a saturated fatty acid rich and
cholesterol rich (SFA-CHO) diet during 50 days {1 kg chow 35 kg™ pig weight), composed of
15 standard chow supplemented with 2% cholesterol and 20% beef tallow [Rove T., et al,, European
Journal of Clinical Investigation (2000} 30:843-52; which disclosure is hereby incorporated by
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-CHQ diet. Animals are divided into two groups, one growp (= §) 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 the compound (3.0 mg kg™). Control animals are fed a standard chow for a period of 50
days. Blood samples are coliected at bageline (2 days after the reception of the animals), and 50 days
after the mitiation of the diet. Blood lipids are analyzed. The animals are sacrificed and necropsied.
Alternatively, the foregoing analysis conprises a plurality of groups each treated with a
different dose of the compound. Preferred said doses are selected from the group consisting of: 0.1
25 mgikg’, 03mgke?, 1.0mgke?, 3.0 mg ke, 10 mg ke, 30 mg kg™ and 100 mg kg,
Aliernatively, the foregoing analysis is carried out at a plurality of timepoints. Preferred said
tunepoints are selected from the group consisting of 10 weeks, 20 weekg, 30 weeks, 40 weeks, and 50

weeks.

30 BDI-Cholesterol
Blood is coltected in trisodivm: citrate (3.8%, 1:10). Plasma is obtained after centrifugation

(1200 g 15 min) and immediately processed. Total cholesterol, HDL-cholesterol, and LDL-
cholestero] are measured vsing the automatic analyzer Kodak Elktachem DT System (Bastman Kodal
Company, Rochester, NY, USA), Samples with value parameters above the range are diluted with
35 the solution supplied by the manufacturer and then re-analyzed. The total cholesterol/HDL-
cholesterol ratio is determined. Comparison is made of the level of HDL-cholesterol between groups.

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

- 67 -



o Dilute the 2 mM compounds 1:50 with 245 pL GDP buffer to 40 pM in 2% DMSO. Thaw frozen
membrane pellet on ice 20 0 Homogenize membranes briefly until in suspension using a POLYTRON
PT3 100 (probe PT-DA 3007/2 at setting of 7000 rpm), Determine the membran?f (grotein

B {Qlﬁf???g/ml in

concentration by AGaH assay. Dilute membrane to a protein concentratiohe s

Binding Buffer. (Note: ge final a5say.cansaBiRiondse Oraueil-odd 4Ribicampaupds:n &7 OP
buffer per well to Sclnstigglate. 25 0 Add 50 pL of membranes per well to Sc,lnté%ate. 0 Pre-incubate for

5-10 minutes at FOBM FERBT AT AT B RIS 2GR (38 ferme s PaTEsas B SRrLA4REY (Lab-Line

model #1314, shake at setting of 4) for 60 minutes at room temperature. o Assay is stopped by
spinning plates sggledwith;plate covers at 2500 rpm for 20 minutes at 30 22 C o Read on TopCount

NXT scintillation counter - 35S protocol. Certain compounds_of the invention have an EC50 in the
functional irovitro OTP TG LR T e T B 67 S50 IO G0 R PG A Ehtageous
compounds of thsrinsientione. had éxahin a0 08606924 2/PCT/igSPE051046 599 sBEEA vitdua in this
assay Wfitlhin thﬁﬂ‘@@g@a&t @&Q&Lﬂd@ﬁﬂaﬁllvt\ﬂré%ﬁlﬂ H%/@i%giﬁl{é@ﬁﬁgﬁ%&[ﬂm aﬁa@_]@%ﬁaﬁfy& A0 ggtﬁéliyé:lIUfe ri]n this
assay of less than about . Exa n Vivo Animal. e utilit compound of the
presgnt inventiorsl%%egé %’éﬁ%ﬁ%ﬁén@?ﬁ? & Dﬁtﬁ“osﬁﬁ%/ %)lﬂég %gg%celeaaﬁ%gaﬁ]# 8?’15}%%‘1%@% & rgglgﬁg
cholesterollBDL-&Heks ste btratb ahd Y semioheratalialp theererolisdemensnritstshyeth€metivity of the
compoundip lowesirgdhe-miioatietat cholestergl tahBlechalesterak-inglevaling HBiacholesterol, or

in protection from _atheroselerosis in an.in.vivo pig. 1 del. Pj l.as,an ani odel
because they reﬁggttﬂﬁé nwglr}agﬁ%sféﬁr%%}eélgﬁsé?é% ytyl%(l%qgﬁa% a ))gﬁeg?}%ﬁ?gg?g %%243%531%%%5%3&? other

animal models. An4igsastrresin Trarpignitdrratentieivged 85he timith o i issertsd Fiere. Yorkshire
albino pigs (bodyaneightabomibkgl-atededrisatiraie diathuacithi iehiapewehaleateralkich
(SFA-CHO) diet &gg&gg%%pawc%ége%%wegw -0ig ) %Lgcqgsié:rg_mposed of 15 standard chow

ow

supplemented with 2% cholesterol and 20% beef ta Royo T., et al., European Journal of Clinical
Investigatidn (2000) 303$48¢E9" o b T RER iR TEC EFatR THESHH B el ater KR OBSIFRits entirety].
Saturated to unsaiutisited:fatty’ aeicdratimismbelifiechitonvd b the nerpeahpigviah dwartordal2qriithe
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 the
compound (3.0 rﬁéﬁ?@glf Tontrol animals are fed a standard chow for a period of 50

Receptor Binding Assay

20 In addition to the methods deseribed herein, another means for evaluating a test compound is
by determining binding affinities to the RUP2S5 receptor. This type of assay generally requires a
radiolabelied ligand to the RUP25 receptor. Absent the use of known ligands for the RUP2S receptor
and radiolabels thereof, compounds of Formula (Iz) can be labelled with a2 radioisotope and used in
an assay for evaluating the affinity of & test compound to the RIUP25 receptor.

25 A radiolabelled RUP25 compound of Formula (Ia) can be used in & 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 (fa)” to the RUP25 receptor. Accordingly, the ability to compete with the “radio-labelled
compound of Formula {(fa)” or Radiolabelled RUP25 Ligand for the binding to the RUP235 recepior

30 directly correlates to its binding affinity of the test compound to the RUP2S5 receptor.

ASSAY PROTOCOL FOR DETERMINING RECEPTOR BINDING FOR RUP25:
A RUP2Z5 RECEPTOR PREPARATION
293 cells (human kidney, ATCC), transiently transfected with 10 ug human RUP2S receptor
a5 and 60 uL Lipofectamine (per 15-cm dish), are grown in the dish for 24 hours (75% confluency) with
a media change and removed with 10 ml/dish of Hepes-EDTA buffer { 20mM Hepes + 10 mM
EDTA, pH 7.4). The cells are centrifuged in a Beckman Coulter cenirifuge for 20 minutes, 17,000
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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 are analyzed. The animals are sacrificed and necropsied.
AIternativer,"%e foregoin analysis comprises a plurality of groups each treated with a_ different dose

of the compounqz.gﬂﬁr/g &fted said doses are selected from the group consigﬁﬁgjgﬁuﬂ%ﬁgmgkg', 0.3

mg kg', 1.0 mg kg, 3.0 7GKGier] QDR K S Ouhildis MO0 komnAiigimativeiy: the fogggoing

analysis is carried out at a plurality of timepoints. Preferred said timepoints are selected from the
group consisting 6P O ERKEEZHIRERS BHRIEER SoResfiiask bt B P ERS, AT B hol¥sterol
Blood is collectedtiertrisgditepebitrate €8:8%4;, -2010 Pl asrha isrdbimaned. e cesttiiftigaton, (1200 g 15

min) andoilm medh?ﬁﬁ%ﬁé@%%ﬁ&id-ﬁﬂ@é ﬁ}?@dﬁﬁﬁéﬁi&%&kﬁ%&%@?&u@%@n% @gﬂl@ﬁ;ﬁ&cﬁéﬁte
measured using utomatic analyzer Koda chem stem (Eastman Kqdak Company,
Rochester, NY, Ugﬁgé%r%gp&lg@vl\ﬁﬁﬁ/ %7;433?38 e ?énﬁ’ﬁ%{/a@eﬂwgéer‘é‘?{tg‘%c P‘é‘%ﬁ?ﬁﬁ%’@%@ﬁﬁ“ﬁ? the solution
supplied by the memiirfaceilst aaAdothereniaed matly 2 Bdn b STab edblebieroheDienhofeste rotamdio is

determined. Congpadises. isade-afths levelafHDkcholesierolhatnae mareuNs JGRIMRAESON is
made of the total cholesterollHDL-cholesterol ratio between groups. -67 WO 2006/069242

PCT/US20051045599 Elevation of HDL-cholesterol or reduction of the total
cholesterolHDL-cholesterol r&tidiBadviistration of the compound is taken as indicative of the
Compoudndmaving the at?r@@aﬂ%@mglmoﬁmmmjﬁ &%ﬁbﬁaﬂﬁ@@%&lﬁ&ﬁr@ﬁﬂﬁﬁ&m Eaeatas are |
removed intact, opened. Jongitudin al su nd fi ' utral-buffered formalin
after excision of %%?%nﬁ eféerftr"or%n% égr?gé]r%l %?igégi&ﬁ (?\ﬁ?ﬁ 'tgh’oklg%lgﬁgleg%b oir%%l‘ﬁla ar]}:)%r‘fagr%)PL Ristological
examination andiisteemiprsitientyaraleyrirrasiscr sleenddionre Pizdditer theWhobrasiasiaresstained
with Sudan IV and piniedauitia anddiditghninagesmaredbtaided, withlafaksenesacanaected to a

computerized Im3qe, A0EIYS A SIETAMAGSA0 0 Flve: dodla LybrmatcR Siver Spring, M) o

determine the percentage of aortic surface_involved with atherosclerotic lesions rrty RG et al,
Diabetes (2001) BteBAls R ESrAnsrnsrsefdst. Riasrivedierdibaetiohmuersiga/asliial Biology
(1985) 5:415-26 mithieh disciosinessaten hesehyancoyftratecdy eierahcesintigiropatiByjces _
Comparison is mage Bﬁ%ﬂl’t@?ﬁu&ﬁ%ﬂ?ﬁ@%ﬁ PRIGENARIPL ARHICRUHACR.IRXGlY Ga D AR gsRsClerotic

lesions. 15 Reduction of theéi]ercen age of aortic surface involved with atherosclerotic lesions on

administration of BN B HhEE Y faeRREes d R of e BoMBSH R e saltt utility.
Example 6 Recepioi.BifhitighAsSens20x i+ adiditionatd thé, thethodSidesueibedhietemd ahothee means for

evaluating & testLompoyne:{s, Ry, daierninipgRinding AMRiies 1o e BiBLe-ece Rk« dligtype of
assay generally I‘:a%gﬁlijlg?gﬁe},i of assay buffer, 100 pL of appropriately dihited test compound is added to appropriate
wells followed by addition of 50 pL of Radiolabelled RUP2S Ligand.
. CALCULATIONS
The test corupounds are mitially assayed at 1 and 0.1 uM and then at a range of
25 concentrations chosen such that the middie dese would cause about 50% inhibition of a Radio-
RUP2Z5 Ligand binding (.e., ICs). Specific binding in the absence of test compound {Be) is the
difference of total binding (Br) minus non-specific binding (NSB) and simitarly 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-tog plot of % B/Bg vs
30 concentration of test compound.
K, is calculated by the Cheng and Prustoff transformation:
K= ICs/(1 + LYK
Where [L] is the concentration of a Radio-RUP25 Ligand used i the assay and X, is the
dissociation constant of a Radio-RUP25 Ligand determmined independently under the same binding

35 conditions.

B. ALTERNATIVE BINDING ASSAY PROCEDURE

- 65 -



radiolabelled ligand to the RUP25 receptor. Absent the use of known ligands for the RUP25 receptor
and radiolabels thereof, compounds of Formula (la) can be labelled with a radioisotope and used in
an assay for %valuatfp@ the affinity of a test compound to the RUP25 rece tor 25 A radiolabelled

RUP25 compoundﬂo Stmula (Ia) can be used in a screening assay to iden W{/S]eva K compounds.

In general terms, a ”evﬂmﬁ%ﬂﬂ‘@é&ﬁﬁnﬁfn% gglgng%ggpound (i.e., test compound) can be evaluated

for its ability to reduce binding of the ' radlolabelled compound of Formula (la)" to the RUP25 receptor.

Accordingly, the ability T0-EOnTHet &R TRE ST WB@IF@?@%M&SGF\B&E FGTATRRS B
Radiolabelled Ru#2% tigpsrd (ailthvebipdingtoitié RifP25sraceptdn 38idinEHI2 doreblatesddits binding

affinity of the tesheompaynd, bR RHEARTSCRDIOES ABRAY ﬁ&@g@@%@%@gwwwe
RECEPTOR BINDING E nEPTO REPARATION w pan

A. RUP
kidney, ATCC), frans %ﬂ% e&ggi%(t%g’fﬁzg%ﬂ% AN FaREREe “potectamine
(per 15-cm dish)k é?@@mwiﬂmm@ﬁlﬁﬁm@ﬁ W@mrgﬁle%%eéonﬂ@l@m%ﬂiﬁvnﬁﬂanhﬁﬁﬁﬂﬁﬁé%@édand
remO\;ed Vgith 1szifﬁ,i§n @i}'ﬁﬁ*{&%n&@ﬁ %@wﬁe& k@@%&*@@@ﬁ of 40 M p&R b ARl T he cells are
centrifuged in a Bec Coulter centri minutes OOO -68 WO 2006/06924
F>c:T/uszooslozf'é%’@énjna‘{]SEL Xaﬁée%%‘é‘ %?%8582’%?4@% DR ?gerin% gﬁé’ﬁba@ﬁ F55 M Hepes
+1 mM EDTA, wmmeaﬁ@mwm%aﬂmwﬁm%aw Om)p%uhc@ IeRHEYE aicaRyain Bentrifuged.
After remoning thﬁmﬁﬂ@@nammem@@aa@tﬁﬁ@&&gﬁﬁg@m&@@mstu usedEnbinging gssay. When used
W Hepes, 1.5 HPRIGEE 00 ity KSCE BETS4S SH s by o Ve L pen
the crude membBF&ne ﬁéWéﬁl&% W@ﬁf@@}@ﬂgﬁﬂf’mﬂﬁ TESBRGTERER T P LSO T P BREIR ki ogenizer for
15 seconds at sgitiaghbefthaseomae siatinnihiiembranepoaiaiih hJdetepmined.dsingthaeB RL

Bradford protein Sass%gpg ccB}!SJEI,‘RI ﬁ%%%@YW%Q atsogg.iaggagdng a total volume of 50 L of

appropriatel dilited mem ranes ( uted In assay uffer containing 50mM Tris HCI (pH 7.4), IOmM
MgCl2, ané®1mM EDTA; 5- -50ug protein) is added to 96-well polyproylene microtiter plates followed by
addition of 100 LEgfidasay Hndfer i h0titic of RedipidbelledRoRE5higandide paenspecifiedinding,

50 4L of assay byffer 'e%zi‘ﬂﬂgﬁ nstead 8f 499, gl aad-an A0diianebR0 ut-of 10.M G RUP2S is

added before 50 L o 15 Ra belled RUPZ25 Ligand Is added. Plates are then incibated at room
temperature for @M@@Hﬁc?ﬁukééow@mm@p@ta@fmﬁb Brhirateerpornftediit deeasepiafés through a

Microplate DevicgsmiCsliifitier:filtnatorpiate M@M@&Q@I&M&H iplatghanestio.follewed by
\;I)Vlgf: Igge V;gglggld%%%w Trls gs,ﬁeﬂgu per ?)? tlil%lérp] ecii gééélal\llc?hc\l/v ?‘eﬁb tiop oOtto 0{‘} hg I:er stcla%rlled
and plates are 2rc8antk8nin ﬁhmm@mm@m@ mm@thséeﬂweNOFmee@mMm petition
studies, instead @ftermined in the presence of 250 M unlabeled nicotinic acid. After mixing at 3-4 hours at room

temperature, reactions were filtered through Packard Unifilter GIY/C plates using & Packard Harvester,

and washed with 8 3 200 pL ice-cold binding buffer. Plates were dried overnight and their backs

25 sealed using PerldnElmer tape designed for GF/C plates. 40 pl. PerlinFlimer Microsoint-20
scingillation fiuid was added to each well, the tops sealed, and plates analyzed in a Packard TopCount

seintillation counter.

Calculations were preformed as in C above.

30
Certain compotnds of the invention have an ECy, in the *H-nicotinic acid binding
competifion asszy within the range of about 1¢ to about 100 M. 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 ECy, value in this assay of less than about T pM.
35

Example 7: Flushing vig Laser Doppler
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adding 100 L of assay buffer, 100 gL of appropriately diluted test compound is added to appropriate
wells followed by addition of 50 L of Radiolabelled RUP25 Ligand. C. CALCULATIONS The test

compounds are |n|t|a(l(’f/ assayed at 1 and 0.1 pM and then at a range of 25 concentrations chosen
such that the THdAI&"E&E would cause about 50% inhibition of a Radio- R‘tflg%t_‘}‘bé(ﬁ&%?ndmg (i.e.,

IC50). Specific bindinggn the absence abiestcampatnd.(Be) s the.differenseighiotal binding (BT)

minus non-specific binding (NSB) and smﬂarlxwﬁﬂecmc binding (in the presence of test compound) (B)
is the difference B p RS HEAOBIFE G B R HOPRS FE SV SR (ReS BT Hes 878 Bt rmined
from an inhibitioAfesponssieutveniogltd pggptoindédbhBiBoams B0 sondaitidtiohtottest demposind. K, is

calculated by the;g:heng.and, RrusfHARSTORANGR & aral QUL LN b Mg s

concentration of a Radio-RUP25 Ligand used in the assay and Kd is the dissociation constant of a

Radio-RUP25 Lig&iid HetetrmARY fiteFeh HERASATNGS HE R Biddng S5 C8FdRIBRs 21
ALTERNATIVE BiBINGGSAN PRBC EBIRE wiB0=:\Wi2006/06024 2R CHipdB2005/ 046599

H-Nicotinic acid binding-compettionarffimdisHiR-Kloalis:stphlpexnassing thepiacinggeeptor were
used to make membra for bln in %Eal sis, Cells were grown to -80% cqgé%jnce in growth medium
i)&

(F-12 Kaighn's nfSHifig AR r%"na‘tt?(f/’fi‘igé “#13438-026), Img/m!
G418 (GIBCO, 5m¢qr@me1 027) and 1X Pen- Strep (Sigma P-0871), harvested by scraping, and

centrifuged @t 12900 84 HGRISIUS.AQ DUpes-Celmalietswargimsysnended inbarvest buffer (20
mM HEPES, 10 mM EDTA, pH 7.4) and homogenized with 4 X 10 second bursts of a 12 mm Polytron
homogenizer, setting 5. Lysate was centrifuged at 2 000 X g, 4, 10 minutes to remove unlysed cells
and nuclei, and Bremelsithwgibitissrpbifaes temtrioddtwugtonody ¥y, b, GBheigrinesMaipEitstgue-
membranes. Thepk§) gasulting pellet was resuspended in wash buffer (20 mM HEPES 0.1 mM EDTA,

pH 7.4), homogenized |th f Q§ o) d bu({ 12 mm Pdt tron settln fe-ce ntrlfuged at
39000 Xg, 4,45 mlnuI%{els Re resul tm%t eTIet Wa eassfja 63?13 e >|§n Was%sgm er gﬁe st{())nrnedv in liquid

nitrogen before LB BEMRIENTHEHSH SHTREATIFANE Pretetts mpime Hrein dbation wasieictet Hined
using the Pierce BAipietaiovassay:with BSAsasia standarey 1 Sobdiitdntie bt ihg eixdtk-nicotinic

acid was Perfom‘a%?ﬂb%%%e\é{eﬂ% %8!%%%8%’ 610G Plates, @:%@C&O% %”éémsﬂt&téé? P-BemRane diluted in
assay buffer (20 1 mm MgCi2, and 0.01% CHA 15-30 g membrane

protein/assay), 2@165%?@'@?%%‘&5%? W@d%é@&%ﬁf@ﬁ f&&tﬁlﬁeﬁ-ﬁ%ﬂ %&ﬁwfét‘élm #5@% pmso;

final DMSO concentsationcirihioassaydiradutl 280 d drd 4004l blood draws are pulled from the catheter
20 at the indicated time points for further NEFA analysis. NEFA assays are performed according to
the manufacturer’s specifications (Walko Chemicals, USA; NEFA C) and free fatty acid
concentrations are determyined via regression analysis of a known siandard curve (range of known

free fatty acids). Data is analyzed using Excel and PrismGraph.

25 Exampie 9
Syntheses of Selected Compounds of the Invention.

The compounds of the mvertion and their synthesis are further iilusirated by the following
examples. The following exampies are provided to further define the invention without, however,
limiting the invention to the particulars of these examples. The compounds described herein, supra

30 and infr, are named according to CS Chem Draw Ultra Version 7.0.1 or AutoNom 2000. In certain
instances common names are uged and it is understood that these cornmon names would be
recognized by those skilled in the art. In general, for the Examples provided below, the standard
designation of “(£)"directly preceding the chemical name is used to indicate a racemic mixture. The
chemical structures shown in the examples are present for illustrative 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 auto switchable probe and z-gradient or a Bruker
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20 L 250 nM tritiated niacin ([5, 6-3H] - nicotinic acid: American Radiolabeled Chemicals, Inc.,20 M in
ethanol; final ethanol concentration in each assay was 1.5%). Non-specific binding was determined in
the presence of 250 B)M unlabeled nicotinic acid. After mixing at 3-4 hours at room temperature,

reactions welt Hitered %ﬁ%ugh Packard IJnifilter GF/C plates using a Pacl?é‘rﬁlﬁé?vg%‘f@” and washed

with 8 X 200 L icgsgoldsbining-ulier. Bloiap wese,drieshawerighband diehacks. 25 sgaled using

PerkinElmer tape designed for GF/C plates, 40 L PerldnElmer Microscint-20_ scintillation fluid was

added to each Wi e BFEebdidy; a‘&rﬁ’ﬂ" ﬁﬁié’?ﬁﬁﬁﬁﬁg’&qm@%@é}f‘a O PETGRERL R RO A counter.
Calculations werefpreforiedt dsier@iaoveisSGCektain compsurdsiofitss ddvertiblathbdmtast, ECso in

the 3H-nicotinic @sﬁf&mg@ﬂnﬁ@m@ﬂ%% ASaaywithio &ﬁﬁmﬁ%ﬂgﬁ%@ﬁoﬁ1&x}&@@%§a&&9 M.More
advantagequs co unds. of the invention have an EC50 value ip this assa Wlthln ge of about
o about 20 oS A R R LA E G UAE HAE AEER) 0 be than
about IpM. 35 Emmvplt@ﬂneﬁIfwlﬂnqgg@lé&&séb@@bbt@m?@%@@@%/@@%@%@@?@@iﬂ@/@%S%
Procedure - Malg: LR ARG e @%@gmmma@tgmm%mmmmmmum When
antagonists are to be adtmlnls ecréeéd tt% are. lgoiﬂtsh tgldﬁgv ?é?c?e%’% erg.% hes%oAfter ten

minutes the anlmmﬂs place Taser an gearis jose the ventral side.
The laser is posifitméovirtheneehe vlaneenraind fobuséd %Nawm@eh@@g piligdaug Bogtarsth is 5

generally -fpScm above thesegé)s: Dpta: aggy@ﬁi&@ésﬂoitim@mimu@m&mgsmm&@wo
interval, 60 |mag es;aN) %%ﬁ&&u%d%yylth a réﬁéj f/?,s luti %esgcg%gn (&lﬁ
e St VP ey

administered following Ima eV|a|nject|on itonea space. Im ges 1- are

considered the affimaigibaiatiie %W@WMH%@%%H%@PJ@%W%@%@W
intensities. 10 Matesials angyMetharsmt-ageroppler.Liiked ﬁmwmlmmmmmmal (Abbott

abs). Example Scnlifipnal Fies R ASHBIoduslion. e, Calhaietized Mole Sprague. Dal

Rats Non-esterified free-faity acid (NEFA) assays are performed on serum derive e, 15 freely
moving rat§> Jugﬂ?&@%fﬁ%‘ﬁtﬁ&é@%ﬁé%@ﬁ%ﬁﬂﬁ%ﬁ&ﬁé@%?%@NB?JF&FQ%*H%W%%mals are

allowed to recovésatdeast48mspostzsurgery. Food is removed from the animals approximately 16
hours prior to the assay. A draw of -2001 blood is pulled from the catheter and represents the
baseline NEFA serum sample. Dru%?!s administered intra- erltonea%}(]%)g at_various concentrations to

individual rats and e Sbof Birart & afe P ke rorhttheemiws ar ettt points
for further NEFA éinalysimpibffipasséys remgeniedded according to
20 Step A: Preparation of bieyelo{3.1. [}Ihexan—z-oi

H
P >Q< -
/\/(%i
© “ruoMe S
LiTMP was generated by addition of n-Buli (2.5 M in hexanes, 143 mi., 358 mmol) fo a
stirred solution of TMP (50.7g, 35% mmol) in +-BuOMe (1.0 L) at -78 °C. The light yeliow LiTMP
solution was stowly warmed to (°C over 45 min. To a stired solution of {R)-Z-but-3-enyl-oxirane
25 {17.6 2, 179 mmol, Schaus, S. E.; ef al J. Am. Chem, Soc, 2082, 124, 1307} in +BuOMe (500 mL) at
0 °C was added the LiTMP solution dropwise vig cannuia over 50 min. The resultant mixture was
stirred at ambient temperature for 18 h then quenched with MeOH {40 mL}. The reaction was
concentrated to 2 total volume of 600 mL. and the solution wag washed with HCI (1N ag., 3 x 350
mL) and brine (300 mL). The organics were dried over MgSQO,, filtered, and concentrated (90
30 mmHg, 25 °C bath terperature) o give bicyclol3.1.0Thexan-2-o01 as a light vellow oil. The spectral
data for bicyelo[3.1.0]hexan-2-0] was similar 1o the reported Hierature data, Hodgson, D. M.; Chung,
V. K.; Paris, J.-M. J. 4m. Chem. Spc. 2004, 126, 8664,

Step B: Preparation of Bicycio|3.1.0]hexan-2-oxne,
ST



the manufacturer's specifications (Wako Chemicals, USA; NEFA C) and free fatty acid concentrations
are determined via regression analysis of a known standard curve (range of known free fatty acids).
Data is analyzed_ using Excel and PrismGraph. 25 Example 9 Syntheses of Selected Compounds of
the Invention%zé)%éom%%nds of the invention and their synthesis are furthiel’ fﬁ%@ﬁ%?é@%?y the
following examples. The followingsexamples are provided to further define the invention without,
however, limiting the invention to ﬂ articulars offtesali@gamples. T upounds described herein,
supra 30 and bfra, are named accorgling .1 or AutoNom 2000. In

ﬁ CS Ch’m%ﬁwﬁnra Versiog
certain instances common names gre #sed and ith &&iStood that these A

Bommon names would be

()
recognized by those skjlled.in the rt..In 0 neral, for the Examples provided the standard
estonation of (' direct DreLeN g AT ORI AR A

helow,
ratERTERmALUE "The
chemical structute 08 owm N (8%ae plé snard) presenrdordHidsMat e pir g bk GAlydae are not 35

intended to be liggiing:iipssdihe chemicatRame-fol the exampie-slatesinenwise. (sshemistry: Proton
nuclear magnetic resonpanc tr re recorded on a Vagian Mercury Vx-400 equipped
Wit 4 nuclous T S A B b aRa oLl TR B SR A SOOI gors™”
PCT/US2005/046%89 91z At 8460 tquippiadhivitiva QN [DUleNuclens Prolie) dlzaBBiifBroad Band
Ir_lversle) agd z- gﬁﬁﬁ&%&h@é@%&ﬁéﬁfﬁ @{@bgjysmn.%ﬂ%fp%{omitﬂemﬁ?am;ﬁ %%?gz%%mgg.,solvent
signal used as reference viations ar ed as follows: s = singlet, d = doublet, dd =
doublet of doublg?pg?tgb%ﬁ{iﬂrgt%ﬁé%@zt, ?9:'61[%'%?% = quartet, in = multiplet, br = broad. Microwave
irradiations were 5 carried out using the Emyrs Synthesizer (Personal Chemistry). Thin-iayer
chromatoghaphy &b €) WasPaifaunact eR-silic.005Q0 F20ddMearsidsRahaipianathiolayer
chromatographyc@%%p L‘%&"@ﬁ i@ggformed on PKG6F silica gel 60 A 1 mm plates (Whatman), and
column chromatograpjﬂy was ‘car

ried out on a silica gel column using Kieselgel 60, 0.063-0.200 into
(Merck). Evaporation was, done in vacuo gn a Buchi rotéft-8vd@pbrator. Celite 545¢r) was used during
palladium filtrations. 10 ﬁspecs: 1) PC: HRLC-pu "LC-10AD W imadZudat.; HPLC

system controller: SCL- P, SBhirgadzu C; UV'Dz‘%tﬁgli% -10 himadzu Inc;
Autosampler: CTC HTS, FPAL;Leap Scientifts; Mass spegigometer: API 1RDEXith Turbo lon Spray
source, AB/MDS Sciex; Software: Analyst 1.2. 2) Mac: HI%LC-pumps: LC-8A VP, Shimadzu Inc; HPLC
system controller: SCLTe@zNRr Shtitialtr itery-Irenlidt sSI bHuion) vk dSHivhexiale ifié:7 2.

Autosampler: 215c.igwiehyib Handhen, £3ijson ther Mass spestemeter o AR IR0EXawithdmrbe Jon Spray
source, ABIMDS Seiey, Soffwere; Massehiom 1,5.2, Examels. 9,1 Prepartion of (a8, .
5aR)-(+)-4-Zé 11- etrazoi)-%-y}?ﬁgﬁ?}\g%%a-tetra yd ro-zﬁ[%%- g mza—cyc?opropgﬁ‘a?génnggfgne f)éompound
4). 20 Step A: prgp%{}g_,ti]dﬁ Wﬂé%@{@m%ﬁd@@ ‘The reaction mixture was stirred for 20 hatrt 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 EiOAc (500 mL) and H,O (500 mL)}. The layers were separated and
the aqueous phase was back-extracted with EtOAc (300 mL). The combined organics were washed
20 with brine (400 mL), dried over MgSO,, filtered, and concentrated to a cride oil that was defermined
to be epproximately 75-80% pure (wt./wt.) ester by 'H NMR. The title compound was used directly
in the next reaction (aminolysis) without finther purification. "H NMR. (400 MHz, CDCL): & 10.55
(1H, bs}, 4,32 (2H, q,/=6.8 Hz), 2.96 (1H, 4d, /= 16.8, 6.0 Hz), 2.80 (1H, d, /= 172 Hz), 2.23~
2.13 (2H, m), 1.35 (3H, t,J = 7.2 Hz), 1.15 (15, m), 0.34 (15, m). *C APT NMR (partial) (100
25  MHz CDCL): 8up: 127.4,61.2,26.8, 16.8; down: 23.0, 15.4, 14.5. HPLC/MS: Discovery® C18
column (5u, 50 x 2.1 mm), 5% v/v CH,CN {containing 1% v/v TFA) in H,O (containing 1% v/iv
TFA) gradient to 99% v/v CH;CN in H,Q, 0.75 mL/min, £ = 1.62 min, EST = 193.1 (M + H).

Step D: Preparation of 1a,2,5,5a-Tetrahydro-1H-2,3-diaza-cyclopropaja]pentalene-4-
30 carboxylic acid amide.
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| NN (R) N Ot-BuOMe H OH LiTMP was generated by addition of n-BuLi (2.5 M in hexanes, 143 mL,
35 8 mmol) to a stirred solution of TMP (50.7g, 359 mmol) in t-BuOMe (1.0 L) at -78 C. The light
yellow LIiTMP_ solution was slowly warmed to OC over 45 min. To a stirred solution of
(R)-2-but-3-eM-BX¥AHE Y5 (17.6 g, 179 mmol, Schaus, S. E.: et al. J. AnT Ciient’&8¥¢5%02, 124,
1307) in t-BuOMe (500 mL) at 0 Cavas added the LiTMP solutlon dropwise vig cannula over 50 min.
The resultant mixture wag stirred at %&ent temperature for 18 h then ed with MeOH (40 mL).
The reaction was % 8-0 tota volum® ditE"and the <b -was washed with HCI (iN
ag., 3 x 350 mL) and bri At__- 0Q M} The orgaﬁim over MgSO4, filtered, and concentrated
(90 30 mmHg, 25 C bath tefhperdture) to give bicyclo[3.1.0]hexan-2-ol s allbjht yellow oil. The spectral
data for bicyclol3.1 Olngxansgsgh uas SIBIgLIabedeRoled Waralie, E&ﬂ?ﬂ%ﬂfwg 4MsaChung, Y

K.; Paris, 3.-M. J. Ana. Chem. S 126, 866 reparation o clo[3.1.0]hexan-2-one.
72 WO 2006/06ZRP e iS50 648550 BhOH T %&WJX‘%& wrsrlesEie 2 0o Beio TPAP
(1.88 g, 5.35 mmat)ewasaidathio shattenim selotiantaf Dieyeiefd-wOlhexant2ial ifhdbe g didRirunnel),

NMO (25.1, 2%%1{3%‘991U%%?LQPWQ&@&%M%&%%%%&%%%%@Q& iy h-aMpleRkIempgyature.

The mixture was stirred for 2.5 h and filtered through’silica (80 cm X 12 5 cm) and eluted with
Et20/CH2C12 (£ £y litFes SrshrSoREHE WAL nﬁ%@é%ﬁ}%&é&?ﬁ%h&%@@%ﬁﬁaﬁzs C bath
temperature) to givérRieyioiX m@g@w@q-geﬁ@mmm@mmmmﬂm ikevietySly

reported for rac ] J X o K3
reported for ac PIOMREk AInE AN Zrans NReman YRR IS oRRAPISL B

0la,2,s,5a-Tetrahyghr&adies 8 9&”&2’5’6% BpafafbErTtare-4= L buiy S agilf et sHdass 1)
KOt-Bu/THE 0 Etadsti©Et lop + EtO(OEt 2) H2NNH2 HCI NH H Q0 O H20 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,

Step E: Preparation of 2-Benrzyk-1a,2,5 5a-tetrahydro-1H-2,3-diaza-cyclopropalalpentalene-4-

carbonitrile.
3
0 H 4
1} BnBr, NaOH, \
H NB; dioxane / _N
N, NH 2) SOCl,, DMF L :
N
H
13 The armide from Step D (9.38 g, 57.% mmol) was partially dissolved in dioxane {150 mi) and

NzOH (5N aq., 23.0 mL, 115 mumol) was added foliowed by benzy] bromide (10.3 g, 60.2 mmol).
The mixture slowly became clear and the reaction stirred for 20 h at rt. The mixture was acidified to
pH =2 by the addition of HCI (6N, aq.) and concenirated to dryness in vacuo. The resultant light
vellow solid was washed with NaHCO; (satl. aq,, 100 ml) and HO (100 ml.). Parther drying of the
20 solid in vacue gave the benzyiated product, 2-benzyi-la,2.5 Sa-tetrahydro-1H-2,3-diaza-
cvclopropalajpentalene-4-carboxylic acid amide as a white solid.
A flask equipped with a drying tube under N; atmosphere was charged with anhydrous DMFE
{50 mL). The flagk was cooled to 0 °C and thionyl chioride (4.84 mL, 66.5 mumol) was added
dropwise over a period of 2 min. After stirring for an additional 10 nuin, 2 suspension of 2-benzyl-
25 1a,2.5,5a-tetrahydro-1H-2,3-diaza-cyclopropaiajpentalene~4-carboxylic acid amide, (14.0 g, 55.3
mmol} in DMF {90 mL) was added over 5 nrn using an addition funmel. The mixture was slowly
warmed to vt and stirred for 20 min at which time additional thionyl chloride (3.05 mL, 41.9 mmol)
was added as g pre-mixed solution in DMFE (20 mL). The reaction was stirred for an additional 20
min and a second pre-mixed solution of thiony! chloride (6.0 mL, 82.5 mmol) in DMF (20 mL) was

30 added. The reaction was stured for an additional 15 min and NaHCO; (sat. aq., 50 mL) was added
-4 -



101 mmol) in EtOH (250 mL) at rt under N2 was added a solution of KOt-Bu in THE (106 mL of a 15
IM solution, 106 nunol). The reaction was stirred for 3.5 h at which time hydrazine hydrochloride (7.90
0, 115 nunol) in H20 (40 mL) was added. The reaction mixture was stirred for 20 hat rt and acidified
to pH -3 by tHehdAHEREF Hel (6Nag.). The volatiles were removed in vac‘iE)T%“[(ﬁéMrﬁé%%lting solid
was diluted W'thfﬁf%&ﬁéﬁgbm'o?) ﬁﬂﬁ. HRQR0Q Mkl ElRYe IR SREALRE And dhe.aqueous

phase was back-extracted with EtOAc (300 nL). The combined organics were washed 20 with_brine
(400 mL), dried ¥réP MySEHRerei AT EoREXt b Btd DEHEELOH that Wt HetetmRat H%e
approximately 7m80f%npures(vibdvwds bstiehystddNiMREIORa 2Rerdniio wndbwesagseddirgetly in the

next reaction (arpiglysia) Wit fur .,M@Mﬁ%gﬁﬂ@%’e'(%ﬁ'%&,(é% MEZBCAR210H5 (1H, bs),
4.32 (2H, q, J= 6.8 Hz), 2.96 (1H, dd, J=16.8, 6.0 Hz), 2.80 %El}?ga J=17.2 Hz7), 2.23- 2.13 (2H, m),

1.35 (3H. 15)= 7PPHPAEYR B RPAS3a %1 i o AR P AN AP e 4Rz CDC13): Sup:
127.4, 61.2, 26.8axh6nbiidenatr@sGoks. 4F MISRISRRGHNM SDDIgcOvRaT (T 8 CoRIHL (B, B0 2.1 mm),

5% viv CH3CN (Containing,196 vyl /AL mﬂgi{%f? ﬁ%@%ﬁ&?ﬁ&gﬂé’/@éﬁy&lﬁé} Gradiant 1-9R%wjy CH3CN
in H20, 0.75 mL/nun, t, = 1.62 min, ESr = 193.1 (M + H). Step D: Preparation of

la,2,5,5a-TetrahydfdAR- U3 FaZal e bptoHa ot malenars- S0k QNP 5rvdenL73 Wo
2006/069242 PQ344326005/0465999 312 .H P ELAH4OHdiaxaned 1 421 I8 H MNtd, HN H N To a
solution of the e E’%& ep.C (% 73.9 |)Jn dig 1 ) was. add nanium
hydroxide %@8%%%3 In %S E%gg’m%fgg‘ lgnﬁﬂ??w%%mﬁfg%%vaé%é% C?Jn, &plxi}?}egxﬁ%g%{gea@g‘ agitated
on a shaker platE#e{@ptingiet rHe TR eRdisH e g?f'ﬁc‘!é‘fﬁ%t@bﬁﬁ%@fy Ikl SR BF100 mL
at which time a ligidayetlaw grecipitate was evident. The mixture was filtered and the solid was

washed with H20 (2 x 100 mL). Further drying of the solid in vacuo gave la,2,5,5a-
tetrahydro-IH-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid amide [IIPLC/MS: Discovery C18

column (5, 50 x SPRmregwsasne TOriEn gy VN TEAS A e EeniEmad et viv TFA)
gradient t0199% wuidpkb3eipentd20:.0.75 mL/min, t, = 1.09 min, ES]t = 164.0 (M + H)] as a 10 white
solid. Step E: Preparation of 2-Benzyl-la,2,5,5a-tetrahydro-lda-2,3-diaza-eyclopropala]pentalene-4-
carbonitrile. HAN O 1) BnHBr, NaOH, )/,)H-I NH2 dioxane IN N'N~N

m NaNj, ZnBr;
N” R -
H | DMF, 120 °C

To a solution of 2-benzyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-cyelopropalajpentalene-4-
carbortirile (11.1 g, 47.2 vmmol) in DME (125 ml.) was added ZnBr, (18.4 g, 70.6 nunol} followed
by NaN, (12.2 g, 188 mmol). The muixture was heated to 120 °C and stirred for 18 hunder N;

20 atmosphere. The reaction was cooled to rt and the DMF was removed in vacuo. The crude residue
was diluted with EtOAc (200 ml.) and HCH (3N ag., ~100 mL) and stured for 10 min. The layers
were separated and the agqueous phase was back-exfracted with EtOAc (150 mL). The combined
organics were washed with NaOH (1M ag., 2 x 250 mL) and the organic layers were discarded. The
basic agueots phase was acidified with 6 N HC! to pH ~2 and was extracted with EtOAc (2 x 250

25 mL). The extracts were washed with brine {150 mL), dried over MgSQ,, filicred, and concenirated to
give 2-benzyl-4-(2H-tetrazol-5-y1)-18,2.5,5a-tetrahydro-1H-2,3-diaza-cyclopropalajpentalene as a
light brown solid. "H NMR (400 MHz, MeOD): 8 7.33 (5H, m), 5.42 (1H ,d,J=14.8 Hz), 5.35
(1H, d,J=152Hz), 3.01 (1H, dd. J = 164, 6.4 Hz), 2.88 (1H, d,/=17.6 Hz), 2.28 (1H, m), 2.11
(1H, M), 1.14 (1H, m), 0.33 (1H, m). BPLC/MS: Alltech® Prevail C18 column (3, 50 X 4.6 mm),

30 5% v/v CH;CN (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, ¢, = 2.14 min, EST" =279.3 (M + H).
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1(r) HN ~N2NH 2) SOCI2, DMF H 10- 15 The amide from Step D (9.38 g, 57.9 mmol) was partially
dissolved in dioxane (150 mL) and NaOH (5N ag., 23.0 niL, 115 mmol) was added followed by benzyl
bromide (10.3 g, 60.2 mmol). The mixture slowly became clear and the reaction stirred for 20 h at rt.
The mixture Wgszg(@@fﬁ%ﬁto pH =2 by the addition of HCI (6Ar, aq.) and go%Tég?‘l%?g%@éﬁthgdryness in
vacuo. The resultant light yellow solid was washed with NaHCO3 (sat. aqg., 100 mL) and F120 (100
mL). Further drying of the 20 solid in vacuo gave the benzylated product, 2-henzyl-1_
a,2,5,5a—tetrahy%‘iet§'-‘fH?Z?B?6?32ﬁ-“EW?@%ﬁ[%%%ﬁﬂéé%&?b%&%@g& il ?zﬁ'za%'%“’ﬁﬁiite solid. A
flask equipped withoarcsyinigaubensifempliimtosphere was charged with anhydrous DMF (50 mL).
The flask was cooled to 0 C and thionyl chloride (4.84 mL, 66.5 nunol) was added dropwise over a
period of 2 min. After stirring for an sdditional 10 min, a suspension of 2-benzyl g5
1a,2,5,5a-tetrahydro-1H-2,3-diaza-cyg 5Propajalpentalene-4-carboxylic acid amideé¥i14.0 g, 55.3
mmol) in DMF (90 mL) was§ gver 5 min usiti@ePradttion funhigl, il

a second pre-mixed solution of thiony ide (6.0 mL, 82.5 mmol) iHDM (20 mL) was 30 added.
The reaction was stirred for an additioralA5 min and NaHCO3 (sat ag., 50 mL) was added -74 WO

2006/069242 PCT/US2005/0488R9 afeliowediyHaRidA 8008k T hemixHre: was streddor 10 min and
concentrated to near dryness in. vacug. The reS|d&Je \Zﬁ’s 4dil%r,59£l Witq Et 195{%@%‘%@9 H20 (250
mL). The layers (EESE ) Hratsd A (RR RE ST B AL el DR B A e T Ac (250 mL).
The combined osgatnosnyBRe 3 Washed withNaA®O8 X\ Ea2Giy 2t #00haicnaame: BENe e 00MTES “dried over
MgSO4, filtered,,ghed 2 PR caPHAIRH: QBN 2R P2V laa8iRRMEE HCL (3M aq). The mixture was
ahydro-IH-2,3-diaza-cyelopropalalpentalene-4- carbonitrile as a.brow id, 'H R (400 MHz,
CDCI3): 8 7.37 @Pﬁeﬁ%&t@ﬁ’é’% %ﬁf‘%ﬁ’ﬁfeﬁiﬁﬁe&eﬁé&iﬁf@%}Sf)‘f‘%“‘??(%éf@ 3%‘1%‘@)&,“3.86, (1H, dd,
J= 16.4, 6.1 Hz) crgeefipitdfi®Ad 6.0 HEYmLD. I paps wea7dred oy MeB % (lisefire.32 (1H, m). "C
APT NMR (100 WHrenRE 13)e Sratiot ¥adirkdh341:30v0rikd § Hd 12ehbnDs21602 1b6i0p el 1:29.2,
128.6,128.1,24.2,14.4.. 1 C/MS: Discovery C18 colu i X 2. )% CHICN
(containing 1% ViV Kﬂ_lfl%l&g%%gon%acfﬁ% ViV . %g%?gn%%srgsg%g \%?\??H%%I\%o}ﬁ%ﬁzo, 0.75
ml,/min, t4 = 2.28usiet EEMeOPEE0) - TRETHORIG FRITaRis: Jfhe product was eluted using 2V
2-Benzyl-4-(2H-tetareber irta 26) sa-jetakyshadite 23 viazaihh eyblaptopaiajpentating. H
15 Compound 4 as a white solid. 'H NMR (400 MHz, MeOD): & 3.02 (1H, dd,J=16.4, 6.0 Hz), 2.90
(1H, d,J=16.0 Hz), 2.19 (2H, m), 1.17 (1H, m}, 0.33 (1H, m). BPLC/MS: Discovery® C18 colurmm
(51, 50 x 2,1 mm), 5% v/v CH,CN (containing 1% v/v TFA) in O (containing 1% v/v TFA)

gradient to 99% v/v CH:CN in H,0, 0.75 mL/min, £, = 1.21 min, BST = 189.0 (M + H). [ed"p +35.7

(c 0.39, McOH).
20
Example 9.2: Preparatior of ()-1,1-Dimethyl-4-(2F-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-1H-
2 3-digza-cyclopropajajpentalene (Compound 7).
Step A: (t)-2-(4-Methylpent-3-enyloxirane.
M o
25 2-(But-3-enyhoxirane (1.000 g, 10 mmol) and Z-methylbut-2-ene {10 g, 102 mmol) were

stirred at room temperature for 24 hr in 2 sealed scintillation vial with Zhan catalyst 1 (0.057g,

0.086mmol). Solvent was removed under reduced pressure and the residue purified by columm

chromatography (0-10% EtQAc/m-hexane/silica) to give 2-{4-methylpent-3-enyloxirane as a

colorless oil. "H NMR (CDCls): § 5.2-5.1 (m, 15}, 2.95-2.88 (m, 11}, 2.75 (dd, 1H J;=5.0, I;7=4.1},
30 248 (dd, 1H 5;=5.0, 1,=2.8), 2.15 (2H, q, J=7.4), 1.70 (s, 3H), 1.63 (s, 3H), 1.60-1.50 (m, 2H).
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NNi H NN HNON NaN3, ZnBr2 N H DMF 120 H N' To a solution of
2-benzyl-1a,2,5,5a-tetrahydro-IH-2,3-diaza-cyclopropala]pentalene-4- carbonitrile (1.1.1 g, 47.2 mmol)
in DMF (125 mL%was added ZnBr2 (18.4 g, 70.6 mmol) followed by NaN%éﬁlrzT.g &_188 mmol). The

mixture was ReafetP #5120 C and stirred for 18 h under N2 20 atmosphere. rERBR Was cooled

tort and the DME, w3 iqIQvafinyasye-TihedEiRyasisvevas dibited with EtOAC (200 mL) and HCI
(3N ag., --100 mL) and stirred for 10 min. The layers,were separated and the agueous phase was
back-extracted with EtOAc (150 mL). The combined §rganics were washed with NaOH (1M ag., 2 x
250 mL) and the organic layers were discarded. T Q@ agueous phase was acidified with 6 N HCI
to pH -2 and was extracted with EtOAc (2 x 250 25 mf). §he extracts were washed with brine (150
mL), dried over MgSO4, filtered, and concentrated to givéh
2-benzyl-4-(2H-tetrazalhey)ttes 2L ptetdatydrn- 2 Hadin 2asesiciopr opsi{aiEdntaleheas a light
brown soid. H MR (1008112 M) T2 Oyl AR fhelrdd e e Rl g - 152
Hz), 3.01 (1H, dd, J= 16.4, 6.4 Hz), 2.88 (1H, d, J=17.6 Hz), 2.28 (IH, m), 2.11 (1H, M), 1.14 (1H, m),
0.33 (1H, ). HEPeREC i AR ORIEF T BTANREES. S55Ca% T sdtigns e EE 3EN
(containing 1% vhvirliA)emattd 20a(@olith{niGgsdidton/ of TRAIngtindhemt-tee89YoaneCHBEN4A 1820 3.5

mL/min, t, = 2-%%@@'@%%@%@2; 1599, 20080969242, R CEAISAN05I04H599.Step G:
Preparation of (IaR,SaR)-4-(211-Tetrazol-5-yl)-l1a,3,5,5x-tetrahydro-IH-2,.3-diaza-

cyclopropa[alpe AEHRHE (Dot A ICTRE NeRFHRarP R RF AR R eGE GO R ad N
DMSO, irA H N BitackddNiitd fiither ETIBENRIE dithr Suhnavetming edlutiorrofugederspka(2 Fictetrazol-5-yl)-|
2,2,5,52- tefrahyarodkl-& 3-diaza-c ¥R oRalalnenialene 6 0edctw R b Mahand- KOk Bd@y4 mL of
a 1M solution in THE, 374 mmgll in DMSO (300 mL) for 2Q h at it. The re_malgél%g THE was rsfnoved

in vacuo and th&iFeRid? -Rita PR B = 3 %YM e La GO DF AT PHE Hiare was
concentrated in Race, idihe0drihessl Hihetekitie WES tisstive O, HE @M.4H., 7250 mL.7%8hd

J=2.9), 148 (brs, 1H), 1.14 (&d, 15, J;=6.3, J=1.2), 0.99 (s, 3H), 0.93 (s, 3H).

15 Step C: Preparation of (£)-6,6-Dimethyl-bicyclo[3.1.0]hexan-2-one.
H

"

G
A chilled {0°C) solution of N-methylmorpholine N-oxide (3.11 g, 26.5 mmol) and

setrapropylammonium perrethenate (VID (0.280 g, 0.796 mmol) in DCM (40 mL) was prepared

containing 44 molecular sieves {ca 0.3 g). A solution of (&)-6,6-dimethyl-bicycio[3.1.0Thexan-2-0l
20 (1.67 g 13.3 mmol) in DCM (10 mL) was added dropwise and the solution allowed to warm to room

temperature and stirred for 1 hour under argon. The solution was filtered through a silica plug,

solvent removed under reduced pressure and the resulting oil purified by column chromatography (0~

100% DCM/n-hexane, silica). 6,6-Dimethyl-bicycio[3.1.0fhexan-2-one was obtained as a brown oil.

"H NMR (CDCla): § 2.35-2.15 (m, 2H}, 2.16-2.00 (m, 1H)}, 1.97-1.85 (m, 2H), 1.66 (d, 1H, ]=4.7),
25 1.16 (s, 3H), 1.12 (g, 3H).

Step D: Preparation of (£)-1,1-Dimethyl-12,3,5,5a-tetrahydre-1H-2,3-diaza-
cyclopropajajpentalene-4-carboxylic acid ethyl ester.

H 0
P

S 0

H \N’NH

_T77 -



10 extracted with EtOAc (5 x 250 mL). The organics were dried over MgSO41 filtered, and
concentrated. The product was purified and converted to the ammonium salt by loading material (as a
solution in McOH on to 8 column containing Bondesil SCX SPE resin (- 2509 The column was

flushed with M&3 %’6 ML) to remove unbound impurities. The product was ertet Oﬁg?ﬁ(’é 2N

NH3/MeOH (approx. 2 ) lapt;yi X t of 15
Compound 4 as a whltggs%%bﬂi&%%ﬁgﬁg %E%Q@Q@S%E gg %ggr% 6@4{1%%% Iﬁ}é 9190 (111,

d, J= 16.0 Hz), 24479 aﬂ#)?f’iﬁi%@“?ﬁﬁ‘d@%%‘}(lﬁ W%W‘Cﬁl@l TRRLEESITEL SRR (5, 50 X
2.1 mm), 5% v/\veCHBEGM(eomtainiregct Yowie. THA X isie D@ q elonthin kg sysiolF ) hgradibmste 99% v/v

CH3CN in H20,.0.45, er [Rely)s Db 53R % gtgg[ McOH). 20
Example 9.2: Pre%g?a%%r%ﬁc}:‘pa‘)‘é 1%%%%?&%%%%%%&%&%%%% g\gagé 5 53{54 Hﬁ?%o e
ny

2,3-diaza- c;S/CIoplFB%‘ﬁﬁafH@Fﬁﬂi’éﬁ%O?éBﬁﬁ?&?ﬁae - 18ben A B 4“!?7@%(/ oxirane. 25
2-(But-3-enyl)oxixarien @0ty X0 fnm&)i)oamoﬁﬁlméthgdWﬁém@dél@@mi@)ﬁrwc)@wbﬁr@Md at

room temperatugg; fRe-24:k6 m/x%aaé@gs wm@@mhwmm@&mﬁold@w@agmg @agmmol).
Solvent was removed under redu é)ressur%ﬁ1 d the reS|du_edQéJrlf|?d by column éanbj%graphy

(0-10% EOAC REEEETSITST 5 Hi6R R RS BRI S B R Bty S A

(CDC13): S 5.2-5{0A4n-tekdne. 21@@20%1(@»[41)@%@%&@3Ma-tgtlahs@@q -3H=2,311239 2.48 (dd, 1H

20061059242 P LR OOLENAE30. S %ﬁkﬁ*ﬁé’*‘@*‘%@%&* e Eyia-Olhexan-2-ol
r exan-2-0

H HOH 2,2,6 @%ﬂfﬁﬁ% 8%%1%%376% Q;% g%@]% Ken upin #@9%5?414% and chilled

to -78C. n-ButyllZHWPGHA32M (AL, 6 BATiRlA-héxards, 269 Eﬁwhﬁl)]ﬂiéé)a%léléd)@auﬁéhéﬁﬁ &ntFihe 5 resulting

solution allowed jo,545 ak 775%fo97 80.mipuies Thepalecreliaw selutionwas.agdded.yia cannular
transfer to a chilled (OC) solution of 2- -(4-methyl-pent-3-enyl)-oxirane (4.33 g, 34.3 nnnol) in MTBE (30
mL) over 30 minutes, allowed to warm slowly to room temperature and stirred under argon for 18
hours. ThelSolutiStep#aPtapsratiided ¢5-I-Bipetbrising drdckiorbydetd (58 igzand  extracted into
further MTBE (2QQcii:hpaaiyenwasseiamet wadaiirduced pressure and the 10 resulting oil purified
by column chromatography (0-40% EtOAc/n-hexane, S|I|ca)o() -6,6-Dimethyl- bicyclo[31.0]hexan-2-ol
was obtained as a yellow oil. rH NMR (CDC13); S¥-4 -4 10ji(nn, 1H), 2.10- 2.00 (m, 1H), 1.90-1.80
(m, 1H), 1.80-1.70 (m, 1H), 1.62 (br s, OID, 1.58q =19, J2=9.5, J3=2.9), 1.48 (br s, 1H),

{#)-1,1-Dimethyl-18,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropa[alpentalene-4-carboxylic

acid ethyl ester (1.280g, 5.81 mmol) was taken up in 7M methanolic ammonia (60 mL) in a sealed

20 flagk and heated to 100°C for 18 hours. The resulting suspension was collected by vactmm filtration
to give 1,1-dimethyi-1z,3,5,5a-tetrehiydro-1H-2,3-diaza-cyclopropalajpentalene-4-carboxylic acid
amide as a cream solid. Solvent was removed from the mother liquor and the residue purified by
preparative HPLC to give further (#)-1,1-dimethyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafalpentalene-4-carboxylic acid amide as a cream solid. m/z (ES"): 192 [MAHHY, 175 [M-

25 NH,T; "B NMR (CD-OD): § 2.9-2.65 (m, 1H), 2.55 (¢, 1H, 1=19.9), 2.0-1.8 {m, 2H), 1.03 (s, 3H),
0.63 (s, 3H).

Step F: Preparation of ()-1,1-Dimethyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
eyclopropafajpentalene-4-carbonitrile.

H
p N
e
30 H o N -NH
(£)-1,1-Dimethyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropaa]pentalene-4-carboxylic

acid amide (0.532 g, 2.79 mmol) was taken up in THF (150mL) and triftucroacetic anhydride (0.936

g, 4.46 mmol) added. The resulting solution was stirred at room temperature umder argon for 1 hour.
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15 Step C: Preparation of (t)-6,6-Dimethyl-bicyclo[3.1.0]hexan-2-one. H f/ H\t O A chilled (0C)
solution of N-methylmorpholine N-oxide (3.11 g, 26.5 mmol) and tetrapropylammonium perrethenate
(VI1) (0.280 .796 mmal) in DCM (40 mL) was prepared containing 4A. molecular sieves (ca 0.3 g).
A solution o%&é?g-ﬁg}?ﬁz&%yl-bicyclo[s.1.0]hexan-2-o| 20 (1.67 g, 13.3 mm%?)qi/ry%@ﬁ(}ffﬁgrnL) was

rGon. The S0l e
argon. The solution was filtered thro ilica plug,. solvent remaved under. reduced pressure an
the resulting oil ESﬂWWe‘H%@SC%W %ﬁ%ﬁﬁ%@;ﬁn#@%@ FTERAHRSE St ?%53&08&8
6,6-Dimethyl-bicydiof8 #0je xahstlvorieamwased btdm exfuasdaistovem ik rashNMRXE PEI3)a8k:85-2.15
(m, 21-1), 2.10-2,0Q {Phsgdiiod i BB M Pdrd flidr6o(gwile IEA dhe 1o 56 65.tdbb) a2 (S, 311).

Step D: Preparagign of ()-1,1-Dimethyl-la, 3,5, 5a-tetrahydro-|H-2,3-diaza- ... "
cyclopropafglpeétgjé%el?lzéﬁ%céprﬁgaa gxéac{iea{eéét%éﬁ%eos éjr?e%f}l Ifi%ﬁf Oﬁf?'%g 56061085342
PCT/US2005/046599 (=)-6,6-Dimethyl-bicyclo[3.1.0]hexan-2-one (1.49 g, 12.0 mmol), diethyl oxalate
(2.46 g, 16.8 nurel) endpptassibrhHuloxsachd A pardMin. S48 Hsanpedhyiesa gtired in ethanol

(40 mL) at roodeemgeglﬁoat%eaf[gk%nh%gs he d%?&rﬁg (6,6-dimethyl-2-oxo-bicyclo[3.1.0]hex-3-yl)-oxo-
acetic acid ethyl SSETRUEE ea y‘i_ R/T%P‘(m z (ES): 47'[MNa]i, 225 [M+H]1but not 5 isolated.
Hydrazine monohydrochloride (0.168 g, 24.4 mmgl) in wate§% >!Q L) was added and the solution
heated to 80C for 18 hours. Solvent was remov ;am 3 pressure and the resulting oll
poured into O.1M aqueous hydrochloric acid (50 j3 @and extracted into DCM (200 niL). Solvent was
removed under reduced pressure and the residué puriietiby column chromatography (0-50%
EtOAcIn-h exane, s ili Ca?:ht)gl gi-“fﬁnge:t)}');lwl]a',g,w%%5é—@j%ﬁ@é%ﬁ)ﬂﬂﬁ%E%ﬂ%é—@—carbonitrﬂe
cyclopropala]pentalene-4-carboxylic acid ethyl estgrﬁ?% éﬁm% ellow ojl whi

3/ ich %olciiaified upon
standing, ink (ES9 545 [NARETL 5 ST & B QL00) (6 .83 (H,
OCA), 2.90 (dd,aid sojixtvasidd =909, 208 5feh i hd~i wEle da 0dfin, TH) i 9B solifion 324 2.9), 1.37
(td, Ji 7.1, Jc=2.Qlsik dh3 S, BB o@XR-fekddiiOnd A6b-Slbr 3780, BRABNaE Wil igRagation of
(51, 1-Dimethyila,5 oa-tetpyaig lHr2 3 diaza; oyclopropalalesialene #carborylic agid amide. H
5 reduced pressure and the resulting oil purified by preparative HPLC to give {£)-1,1-dimethyl-4-(21-
tetrazol-5-y1)-12,3,5, 5a-tetrahydro-1H-2,3-diaza-cyclopropalajpentalene as a white solid. m/z (ES7):
217 [M+H], 189 IM-NAHT; 'H NMR (CD:OD): 8 2.87 (dd, 1H, J=16.5, 1,=5.6), 2.67 (dd, 11,

51=16.5, 5,=0.8), 2.1-2.0 (m, 25), 1.08 (s, 35, 0.69 (s, 35D).

A

20 Example 9.3: Preparation of (23-1,1-Dimethyl-1a,3,5,5a~tetrabhydro-1H-2,3-diaza-
cycloprapalajpentalene-4-carboxylic acid {Compound 6).

H o]
WOH
B -NH

{#)-1,1-Dimethyl-12,3,5,5a4etrahydro-1H-2, 3-diaza-cyclopropalajpentalene-4-carboxylic

acid ethyl ester (0.0390 g, 0.177 mmol} was stitred for 18 hours at room temperature in a solution of
25 1:5:1 methanol: THF: IM aquecus lithiomn hydroxide {14 mL). Solvent was removed under reduced

pressure, the residue was taken up in 1M aqueous hydrochloric acid (5mE) and exiracted into ethyl

acetate (40 mL). Solvent was removed under reduced pressure and the residue purified by preparative

HPLC to give & white solid. m/z (ESY): 215 [M+Na]", 193 [M+H]", 175 [M-OH]"; 'H NMR

(CDsCN): 82,91 (dd, 1H, J=17.4, I;=6.8), 2.66 (d, 1H, }=17.4), 2.11 (dd, 1H, J;=6.3, J,=1.2), 2.05-
30 1.95 (m, 1H), 1.19 (s, 3H, exo-CHa), 0.77 (d, 3H, }=2.0, endo-Ca).
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(=)-1,1-Dimethyl-1 a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropa[a]pentalene-4-carboxylic acid ethyl
ester (1.280g, 5.81 nnnol) was taken up in 7M methanolic ammonia (60 mL) in a sealed 20 flask and
heated to 100C for 18 hours. The resulting suspension was collected by vacuum filtration to give
1,1-dimethyl- Y9 §"‘§ ’§§912et’fahydro IH-2,3-diaza-cyclopropala]pentalene-4- 5’5?88%?&: Bt amide as a

cream solid. So A e,/nat [ ified-B-apseparative
PLC o gve FS LT fﬁ?%‘f?ﬁ'%%(% i
i

cyclopropala]pentafifa- AL enalne 9Bt Beam solid. m/z (ES"): 192 [M+Hj 1175 [M 25
NH2]+;'HNMR (CD30 M5 @udh 8 66 {ynthdd=dd iR«58nftar dngk: 2085800 g {mpRty)? 1:0@1¢6v8H), 0.63
(s, 3H). Step F: reparation 9f(=)<hi-Dimatviad skadeiraby dradHedsd diagdum below for the
cyclopropa%a]pe ntalene-4-carbonitrile. HN 30 H NQ'~' - NH ()-1,1-Dimethyl-|
a,3,5,5a-tetrahydrBsiH®2 ' P tiaza-cyclopropa[a]pentalene-4-carboxylic acid amide (0.532 g, 2.79
mmol) was takefitegpiin E-EAE30mi)medinifiddlbaeaticodnhydride (0.936 g, 4.46 mmol) added. The
resulting solution was stirred at room temperature undemargon for 1 hour. _78_ WO 2006/069242
PCT/U82005/046599 Ethyl acetate (50 mL) was added and solvent removed under reduced pressure.

B0 ashed with saturated aqueous sodium
hiced pressure. The resulting white solid
was taken up as a suspension in DCM (20 mL # filtered to give

(t)-1,1-dimethyl-la,3,5, 5% i{ ch)r ISte Ep |gga CyC %ro%@]&eﬁgﬁ%ng&%%qgggl%@ﬁn

off-white solid. m/ (ES): rep aration of

()-1,1-Dimethyl- Zlfim&‘&@psiw;ﬁi gﬁdrsa’llatrwﬁyaﬁém 38, ‘diasa Eeiprbpafaibehdres:
(Compoung 7). H ¢4. ?/d*fl(zhlhl}d\hhhl‘(h&\llrﬂl@l 12.5, 1:=8.0Y, 1.65-1.50 (m, 1H), 1.45-1.35 (m, 1H), 1.35-1.30
(*)-1,1-Dimethyl tr 3- clopro ent ene nitrile .(0.184 g, 1.06
mmol) was takerd Up}%%ﬁj %%Dxdne (Jlg éLgfj\cfv zﬁn)‘éc/I ro}%fll fgzgo%)%'déqc% et L;é%d sodium
azide (0.300 g, 4.62 mmol) in a heavy walled glass tube. The resulting solution was heated under
microwave irradigdpBiq3006 B Enkheiydde sokiianwas.poured into IM aqueous hydrochloric acid
(10 mL) and extracted into ethyl acetate (50 mL). Solventpyvas removed under 15 reduced pressure
-dimethyl-4-(2H-

gntalene as a white solid. m/z (EC):

15 The title compound was prepared in a similar manner as described in Example 9.2, Step C.
H NMR (CDCly): § 7.35-7.28 (m, 2H), 7.25-7.20 (m, 3H), 2.78 (dd, 1H, J;=14.9, J;=6.1), 2.60 (dd,
1H, I;=14.9, 1,=7.2), 2.20-2.10 (m, 15}, 2.10-2.00 (m, 4H), 1.74 (dd, 1H, ];=5.2, 1,=2.4), 1.65-1.55
(m, 1H). Contains 15% (&)-endo-6-benzyi-bicyclo}3.1.0lhexan-2-one.

20 Step C: (&)-exo-1-Benzyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropajajpentalene-4-

carboxylic acid ethyt ester.

The tifle compound was prepared in a similar manner as described in Example 9.2, Step D.
TH NMR (CD.0D}): § 7.35-7.10 (m, 5H), 4.31 (g, 2H, }=7.1, OCH,), 2.97 (dd, 1H, J=17.2, I;=6.2),
25 2.90-2.75 (m, 25}, 2.59 (44, 1H, J;=15.0, }=7.5), 2.20-2.15 (m, 1H), 2.15-2.05 (m, 16}, 1.34 (t, 35,
T=7.1), 1.00 (septet, 1H, J=3.5). Contains 15% (£)-endo-1-benzyl-1a,3,5 Sa-tetrakydro-111-2,3-diaza-
cyclopropalajpentalens-4-carboxylic acid ethyl ester, MS m/z (£S7): 305 [M+Nal’, 283 IM+HT,
237 [M-OEf]".
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217 [M+H]-, 189 [M-N2+H]+;"H NMR (CD30D): S 2.87 (dd, IH, J1=16.5, J2=5.6), 2.67 (dd, 1H,
Jr=16.5, J2=0.8), 2.1-2.0 (m, 2H), 1.08 (s, 311), 0.69 (s, 311). 20 Example 9.3: Preparation of
(t)-1,1-Dhneth (I)-Ia ???5 5a-tets ahydro-1H-2,3-diaza- cyclopropa[a]pentaler%,(-:-c-éﬁg:sazg}t{)}gféxy% 9acid
(Compound 6). HE B N-NH ()-1,1-Dimethyl-1 SRS
a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid ethyl ester (0.0390 g,
0.177 mmol) was stirred for 18 hours at room temperature in a solution of 25 1:5:1 me‘}hanol:THF:lM
aqueous lithium %Rﬁ&%xﬁé%fﬁi“%&éeﬁ%ﬁ%‘gwwgg RGPPSR R PSE Tesidue was
taken up in 1M agueowicwydraoieric acid (5mL) and extracted into ethyl acetate (40 mL). Solvent
was removed under reduced pressure and the residde purifiedpy preparative HPLC to give a white
JR (CD3CN): 8 2.91 (dd, Ill, J,=17.4,
2372.05M8 1.95 (m, 1H), 1.19 (s, 3H,
)oBaR PCT/US2005/046599 Example 9.4:
Preparation of (=)-exo-I-Benzyl-4-(2H-tetra2pl-3yl)-la,3,5,5a-tetrahydro-IH-
2,3-diaza-cyclopropaialpentalene (Compound 8)..Compound 8 w. thesi ' i anner as
described 1 Example & S B e were
characterized as BRSWR 6&6WTor THe' breshoctite@elid JstpdAl=54), 2.87 (¢, 1H, F=15.6), 2826
(t)-ex0-6-B%nzyl{%ipmbgt&smﬁﬁfgaﬁf)zmk-@om&%. H&(ﬁt&iﬂ@ 1@%@%@1m?mmmin a similaz
manner as described i e 9.2, Step B..'HNMR (CDC13): 8.7.35-7. n 1 4525-7.15 (m,
). 425 (0 11 TS R 60 88 A A A (ST, 15-6.0)
1.65-1.50 (m, THMI¥eS. 245NTLAS7 288080 (m, 111), 0.71 (septet, 1H, J=3.3). Contains 15%
(=)-endo-6ibenzyl-bicyclo[3.1.0]hexan-2-01. Step B: (=)-exo-6-Benzyl-bicyclo[3.1.0]hexan-2-one. H O

15 The title compound was prepared: i 1mi neras described otepC. 'H
NMR (CDC13): e Igg\;(%éyn?&gef@ga%sg g%zlgtr ’ngﬂ?grﬁ()el,%g??g %%%5 ?%q"ﬁ?g%ﬁgg %‘I’z?a:%%‘fsz.ao (dd, 1H,
1,=14.9, J2=7.2) & gle (m, 111), 2.10-2.00 (m, 411), 1.74 (dd, 1H, J7=5.2, J2=2.4), 1.65-1.55 (m,
1H). Contains 15% (=)-endo-6-benzyl-bicyclo[3.1.0]hekan-2-one. 279 Step C:
()-exo-I-Benzyl-la,3,5,5a-tetrahydro-IH-2,3-diaza-cygl talene-4-

The title compound was prepared in a similar manner as described in Example 9.2, Step F.
15 MS mz (EST): 236 [M+H]T Contains 153% (&)-endo-1-benzyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropa|z]pentalene-4-carbonitrile.

Step F: (B)-exe-1-Benzyl-4-(2H-tetrazol-5-y1)-12,3,5 Sa-tetrahydro-1H-2,3~diaza-
cyclopropajajpentalene (Compound 8).

20
The tifle compound was prepared in a similar manner as described in Example 9.2, Step G.
YH NMR (CD;0D): 8 7.6-7.5 {m, 4H), 7.5-7.4 (m, 1H), 3.29 (dd, 14, 1,=16.2, 1,=6.0), 3.18 {d, 1H,
=16.2), 3.01 (dd, 1¥, I;=14.7, I7=6.6), 2.90 (dd, 1, },=14.7, J,=74), 2.55-2.45 (m, 2B), 1.35-1.25
(m, 1TH). MS m/& (ES): 301 [MHHT, 279 [M+H], 251 IM-Ny+HHT
25

Example 8.5:Preparation of ()-exo-1-Benzyl-14,3,5,5a-tetrahydre-1H-2,3-diaza-

cyclopropalajpentaiene-4-carboxylic acid (Compound 5).
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carboxylic acid ethyl ester. H0 0 H N-NH The title compound was prepared in a similar manner as
described in Example 9.2, Step B. 'H NMR (CD30D): S 7.35-7.10 (m, 5H), 4.31 (q, 2H, J=7.1, OCH ),
2.97 (dd, 1H b=k dcheodz6-2), 25 2.90-2.75 (m, 2H), 2.59 (dd, 1H, JI=15 0 Jdeebmakg - 15 (M,
111), 2.15-2.05 (m, 1H), 1.34 (t, 3H, J=7.1), 1.00 (septet, 1H, J=3.5). Contains 15%
(=)-endo-1-benzyl-la,3,5,5a-tetrahydro-1H-2,3-diaza C yclopropa[a]pentalene -4-carboxylic acid ethyl

PCT/US2005/046599 Step D:
(t)-exo-I-Benzyl-la,3,5,5a-tetrahydro-IR-2,3
O NH2 H N-NH 5 The title compound was

Step E. '14 NMR (CD3QD); 6.7 511:2.95( 1258 i, J=15.6
2.8-2.6 (M, 2H), 2.25-2.1 °r‘§‘gzﬂJ3§“ %?])d) m 1(?—? Q’%B%\%f%giﬂg% sg—endo-}-ﬁﬁ% i d%?"s a- 3

tetrahydro-1H-2,5¥d %@@Wéﬁ@ﬁﬂi&ﬁ@&%%@ﬁﬁ@%ﬁF&’%&Fﬁm%thﬁ%s 79 *+Nar,
254 [M+H]+, 23D V-2 (B9 St BL+Nal’, 255 [MHH]', 237 [M-OH]"; "B NMR (CD,CN): 8 7.3-7.1 (m,
(-exo-I-Bepzyl u%rgg ﬁé@&%ﬁ?sﬁm %z'zls?sfzf&@@aﬁyglqwepé[@ﬂ@a%m@dexgl_ere}, ;g:@f%?alwl@gkw 6ThH

The title compo repared in a similar manner as described in Example 9 Ste F. 15 MS
m/z (ES)): 236 [wﬁmj%gwfs indla 55 f)%1%}?8“511%’érﬁ%&xf’?ﬁ@?%ﬂéﬁéﬁfaﬁ%@@% Hf‘a% diaza-

- cyclopropala]penrtalefpesdgathoaitriecSieyic acid.
(f)-exo-I-Benzyl-4-(2H-tetrazol-5-yl)-1a,3,5,5x-tetrahydro-ID-2,3-diaza- cyclopropala3pentalene

(Compound 8). HN'N, NN N H N-NH
Exampie 9.6:Preparation of (£)-3b,4,4a,5-Tetrahydro-2H-cyclopropai3.4jcyciopentafi,2-

10 cjpyrazole-3-carboxylic acid (Compound 1).
Step A: Preparation of Bicycio[3.1.0]hexan-3-one.
OH 1) EpZn, CHala, DCM o
O >
2) PCC, basic alumina
H

To a solution of cyclopentene-4-01 (5.0 g, 59.5 mmol) and Et,Zn (12.4 mk., 121 mmol) in
DCM (25 mL) under N, atmosphere at 0 °C was added CH,l; (9.76 mL, 121 mmotl) over 30 min

i5 using a syringe pump. The reaction was slowly warmed to rt and stirred overnight at which time the
mixture was opened 1o air and slowly quenched by the addition of dilute HC1 (56 mL}. The mixture
was dituted with BtOAc (100 mL) and filtered. The organic layer was separated, washed with H,O
{100 mL) and brine (100 mL). The organics were dried over MgS8Q,, filtered, and concentrated to an
0il which was purified by silica gel chromatography (10% EtOAc in hexanes gradient to 30% EtOAc
20 n hexanes) to give the cyclopropyl alcohol as clear oil.

The alcohol (from above) was dissobved in DCM (250 ) and treated sequentially with
basic alumina (10g) and PCC (15.2 g, 70.6 mmol) at rt. After stirring for 18 h the solution was
filtered through a pad of celite atop silica gel nsing DCM/ERO (3 : 1) as eluant. The solvent was
removed in vacuo (250 mbar, 20 °C bath temperature) and the product was purified by bulb-to-bulb

25 distillation at reduced pressure (100 mbar’} to give the ketone as a clear oil. "H NMR (CDCls, 400
MHzZ): & 2.60 (2F, m), 2.16 (2H, ¢, J=20.0 Hz), 1.54 (2, m), 0.90 (1H, dt, J=6.0, 1.6 Hz), -0.05
(14, dt, J=6.0, 4.0 Hz).

Step B: Preparation of (x)-3b,4,42,5-Tetrahydro-1H-cyclopropa[3.4jcyclopenta[l,2-c}pyrazole-
30 3-carhoxylic acid ethyl esier,
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20 The title compound was prepared in a similar manner as described in Example 9.2, Step G. 'R
NMR (CD30D): 8 7.6-7.5 (in, 411), 7.5-7.4 (m, 1H), 3.29 (dd, 1H, Jj=16.2, J2=6.0), 3.18 (d, 1Fl,
J=16.2), 3.0]“&(];d 1H, JI=14.7, J2=6.6), 2.90 (dd, 1H, JI=14.7, J2=7.4), 2.55-2, S(ES_ 2H), 1.35-1.25
(m, 1H). MS TAEE 3 (M+H]~, 279 M+H], 251 [M-N'2+H:+. 25 Exam%?ggg%: %}68?§tion of
()-exo-I-Benzyl-la,3,5,5a-tetrahydro-11I-2,3-diaza- gycloprppala3pentalene-4-carboxylic acid
(Compound 5). -81 WO 2006/069242 PCT/ 046599 H JO HF N.-NH OH Compounds 5 was
synthesized from (=)-exo-I-Benzyl-la,3,5,.5a-tet Fdiaza-
cyclopropala]pentalene-4-carboxylic acid ethyl este ng a similar method as described in Example
9.3. MS m/z (EST): 277 [M+Na]', 255 [M+H]', 237 [MHOHf ; '11 NMR (CD3CN): 8 7.3-7.1 (m, 5 5H),
2.83 (dd, 1H, J1=17.0, 3R 5831268 frbphleh #7 -7 2natn(dld: 25T 7 Bxdi2iph 2, B4QPck@%(M, 2H),
0.82 (septet, IH,bY:EI.r?g.lj}@ntaiQilS% O-endo-I-benzyl-la,3,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropa[a]pen’tcé( ehe-4= g’r{ﬁ%xy i€ acid. Example 9.6:Preparation of
(H-3b,4,4a,5-Tetrahydro-2H-cyclopropa[3,4)cyclopenta[1,2- 10 c)pyrazole-3-carboxylic acid
(Compound; 1). StepcA PRepRAREQR @f-Bioyal[3dlkexani3-6oR profd3 @ickdibfekddn 2CifytolCM 2)
PCC, basic alu i_na{)—| 'lilo a sp tion ofg lopentene-4-ol (5.0 g, 59.5 mmol) and Et2Zn (12.4 mL, 121
mmol) in DCMn(}Zg"’Fn?_’Syu%celr %Pr%nsp ere at 0 C was added CH2I2 (9.76 mL, 121 nvnol) over 30
min 15 using a syringe pump. The reaction was slpw ed to it and stirred overnight at which time
the mixture was opened to air and slowly quencr ) addition of dilute HC1(50 mL). The mixture
was diluted with EtOAc (100 mL) and filtered. The organid Iayé)ﬁNas separated, washed with H20

(200 mL) and brine (100 mL). The organics were driechoVét MgSO4, filtered, and concentrated to an
oil which was purified by, siliga:aglecbiemategraphyn(ddim Et@AC-in hexanes gragwndaid0% EtOAc 20

DCM (250 1L i SO <UR TS W, BESTE AT ) i PE (16 0 FOLE R at 1
After stirring for 18 mitheesulatiodifva s iterbaithidgasgad fibediten o sitieaiged B8sg DCM/Et20
(3: 1) as eluant. The,sQlEFM WAS C18 column (10 g, 250 * 21.2 mm), 5% (v/v) CELCN (containing 1% v/v TFA)

in HoO (contaiming 1% v/v TFA) gradient to 95% H,O, 20 ml/min, A= 214 nm] gave the free acid as

a white solid after lyophilization.

HPLCMS: Alltech® Prevail C18 column (5, 50 X 4.6 mm), 5% v/v CH,CN (containing 1% v/v

15 TEA) in H;O (containing 1% v/v TFA) gradient to 99% v/v CHLCN in H,0, 3.5 ml/min, .= 1.24
min, ESH = 165.0 (M + H)}.

Example 9.7: Preparation of (£)-4-(2B-Tetrazol-5-y1)-12,3,5,5a-tetrabydro-1H-2,3-diaza-
cycloprepajalpentalene (Compound Z).

’)N\
H N NH
% \> )Q'N
-
X NH

20 H N7
Compound 2 was prepared in & similar manner as described in Example 9.1 using racemic

2-but-3-enyi-oxirane.
Example 9.8: Preparation of (+)-1a,3,5,5a-Tetrahydro-1H-2,3-diaza-cyclopropafajpentalene-4-

25 carboxylic acid (Compound 3).
H

o
WO“
H o\ -NH

N“’
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removed in vacuo (250 mbar, 20 C bath temperature) and the product was purified by bulb-to-bulb 25
distillation at reduced pressure (100 mbar) to give the ketone as a clear oil. 'H NMR (CDC13, 400
MHz): 5 2.60 (2H ma§2.16 (2H, d, J=20.0 Hz), 1.54 (2H, m), 0.90 (IH, dt, J= 6,0, 1, -0.05 (IH,
dt, J= 6.0, 4. f)izi'?f/ %foz B: Preparation of PCTR%‘}%:’%HQQ

(t)'3b’414a’5'Te”ahyd'i%'£"s'aﬁ}é&lf?9fﬁ£%§m‘%%x lopentald lpyrasalencifreashonylic)asid ethyl ester.
-82 WO 2006/069242 PCT/US2005/046599. H %pared ina

H(rf 1~; (I N-N H The title.ester was pr.
similar manner 3@%@%?%&“?{“&%’?%?@%.?@%@% g’fgﬁfﬁé %‘%é’ﬁ%‘gﬁéﬁﬁ@e}aﬁﬁﬁg r%f(le_. p'gf'fep C:
Preparation of (J<3k6%, 4a.)5 Pletfisdtipd - 2itreyrhoprIBa{3 Rieyoiopren e L eisohapinldl B-e8rboxylic acid
(Compound 1). H O, QH J0) Taraoldtionief ester (3 meniblmmaly N 2 meianed;H20 (1
mL) was acded LJOHHZ?%;’;P 19.0,20 mma) L iLIhe/eaclen was hieated faand for 1.5 h. After
cooling to rf 10 thet ke WA iitied & %)V =9 With RE) (%' , aq.]). urifcation y reverse-phase
HPLC [Phenon@®ieR(¥d: Mudds coltinohurh@s 12802 2 T )v/B VN ©REER (Eoritdinadg1% viv
TFA) in H20 (camaining-% MiTFALgEadient 0 B5%, Q20 miimins %244, Amboave 1Re free
acid as a white solid after lyophilization. HPLC/MS: Alltech(r) Prevail C18 column (5p, 50 x 4.6 min),
5% v/v CH3CN Tc]c?ﬁtéwﬁrg}%% v/iv 15 TFA) in H20 (containing 1% v/v TFA) gradient to 99% v/v
CH3CN in H20, 3.5 mL/min, t, = 1.24 min, ESI+ = 165.0 (M + M. Example 9.7: Preparation of
(1)-4-(2H-Tojrazgl:Dayhe263, B 2galakal vt hlvdisetiazas avelorrepalbiins siatengrGampaund 2). N H
NH 20 H N- NH Compound, 2 was prepared in a similar manner as described in Example 9.1 using
racemic 2-but-3Lelifie8%#8He. Example 9.8: Preparation of

(t)-1a,3,5,5a-Tetrahydro-IH-2,3-diaza:cyclopropala]pentalene-4- Zgl carloxylic acid (Compound 3).
( 2 50% NaOH

o Ci

d CHCls, CHoCly S
\) TEBAC \)
To a solution of 1,4-dioxa-spiro[4.4Inon-6-ene (25.23 g, 0.20 mol) in CHCl; {200 mL.) and
CH,Cl, (200 mL) was added triethylbenzylammonium chloride (100 mg) and 50 % NaOH solution
15 (200 mL) at 72, This solution was vigorously stirred at 45°C over 3 days. The reaction muxiure was
diluted with H,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 compotnds as a colorless liquid. "H NMR (400 MHz, CDCly): 6
4.06-3.93 (m, 4 H), 2.25-2.01 {m, 5H), 1.89-1.83 (m, 1H).
20
Exampie 8.1¢: Preparation of intermediate ()-exo-6-chioro-spiro[bicycio [3.1.0]hexane-2,2'-
[1,3]dioxolane] and (£)-endo-6-chloro-spiro[bicycio{3.1.0Thexane-2,2'-[1,3]dioxolane].

b H
“ %Q Zn, KOH H\;@ C'%
ol o e o + Y o
T we A T
To a solution of ()-6,6-dichioro-spiro[bicycio[3.1.0Thexane-2,2'-[1,31dioxolane] {17.0 g, 81
25  mmol) and KOH (28.0 g, 0.5 mol) in BtOH (200 mL) was added Zn (62.8 g, 0.96 mol} at L. The
reaction mixture was heated at 80 °C under vigorous stiring overnight. After cooling down the
reaction mixtare to 1t, it was filtered through celite pad and the filtrate was treated with acefic
anhydride (47.27 mL, 0.5 mo?) under ice bath. After concentration in vacuo, the residue was
extracted into hexanes {300 mL) and washed with H;O (2x 150 mil.) and brine (150 mL). Si0;,
30 columm chromatography (20 — 70% CH,Cl, in Hexanes) gave both the exo-chloride and endo-

chionide.
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H O OH N-NH -83 WO 2006/069242 PCT/US2005/046599 To a solution of the corresponding ()-ester
(50 mg, 0.26 mmol) in dioxane (1 mL) was added NaOH (1N ag., 2 nL) at rt. The reaction was stirred

overnight angv%cggdgjﬁ%ggsz =1 with HCI (6N, aq.). Purification by reverﬁé%p}ﬁgl?&]ﬂf

[Phenomenez Luna column (10, 250 x 21.2 mm), 5% (v/v) CH3CN ontalnlnad ié%g\gllv TFA) in
HﬁO (Colnct}lai?ilﬂ@lI 1% r\\/%ﬂ&%ﬁé&@%&i@(@@%ﬁ&,@&@%@ m.iirnﬁ@e(&, 214,091 @a%,exthejl;g@ acid as a
white solid after lyophilizatiogn. HPLC/MS: Discaoyery. C1 0 x2.1 mm), 5% v/v CH3CN
(containing 1% b ‘f’lg%rﬁhfﬁlhbg%élo#;?ﬂhﬁ%’ ?‘%\é\—/ é%%rgggég%%g o'viv CH3CN in H20, 0.75
mL/min, tr =1.09 min, ES©-chigid: HOIVWMRNACY Y Exdhple: 9. 40P dmtibH of HtériHetmale H2)
()-6,6-dichoro-spirehicygiof 8L HtRexang:A2): [1,3]dioxolane]. H 50% NaOH CI Q-0 CI 0 O) CHCI3,
CH2C12 H_ TEBAC To a solution of 1,4-dioxa-spiro[4.4]non-6-ene (25.23 g, 0.20 mol) in CHCI3 (200
mL) and CHzcI2 (200 mL) was added triethylbenzylammonium chloride (100 mg) and 50 % NaOH
solution 15 (208xwmuplaOilTRispsshtD aiiue Hedirbsheetmedinpaserdveetdays. The reaction
mixture was diluggeh with 2 .6300-ab-2.and exiaetesk)vith CI-IC13 (2x 150 mL). The combined organic
layer was concentrated in vacuo ang the residue was purified by Si02 column chromatography (O -
50% CH2CI2 in Hexanes) to theytitlezempounds; ag,a cojgress ligtid. R (400 MHz, CDCI3): 6
4.06-3.93 (m, 4 Fl), 2.25-2.01 (m -1. xampl&Yy Preparation of
intermediate (t)-exo-6-ehIoro-spi%[bi@/ 0[3)1.0]hexgne-2,2'- [1,3]m%xg\%n ZHamnd
(t)-endo-6-ch|oro-spiro[bicyclo[3.1.0]heQ&uelz,Z'-[iB]dioxolane]. HHH (ﬂ\ngn KOHy H\~+ CIH O
\j800C CIHOHHOJ O, fTo a solution of o , )
(-)-6,6-dichloro-spiro[bit e fofatiensiHekaetishboprasfenties inidl Aoy 81 25 HitrgiradG0éH (28.0 g,
0.5 mol) iniEtOH (2 Qfhwslh n\VikEnadeitiZ v 628 gis00Gimdldtiithifth €3 7.32 mmol, 21.95 mL of 1.7M

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 siowly warmed to 1t. The product was extracted into n-Hexane. Solvent
was removed under reduced pressure. $i0, column chromatography (0-20% EtOAc/n-hexane) gave
the tifle compound as an oil. The "B NMR (400 MHz, CDCls): 6 4.01-3.91 (m, 4 H), 2.20-2.07 (m,

15 2H), 1.96-1.82 (m, 2H). 1.63 (dd, 1H, J; = 6.8 Hz, I, = 5.3 Hz), 1.61 (5, 3 H), 1.54 (dd, 1H, }, = 7.6_
Hz, I, = 1.0 Hz). |

Example 9.12: Preparation of intermediate (£)-6-methylene-spire[bicyclo{3.1.0}hexane-2,2'-
[1.3]diexolane].

Cig My,
‘é@ Ko'Bu %;2
Me & ST ~0
H o DM3O M
QO 00 O
70 \) 6 \)
To a solution of (#)-6-chloro-6-methyl-spiro[bicyclo]3.1.0Thexane-2,2"-[1,3]dioxolane] (2.50

g, 13.25 mmol) in DMSO (40 mL) was added a solution of KOBu (15.9 mL of 1.0M in THF). The

solution heated at 60 °C overnight. After cooling down the reaction mixture to rt, the product was

¥

extracted info n-IHexane. Solvent was removed under reduced pressure. SiC; column

25 chromatography (14-25% EtOAc/n-hexane) gave the title compound as an oil. 1 NIVIR (400 MHz,
CDCls): 6 5.55 (s, 1H), 5.42 (4. 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, ZH).

Example 9.12a: Preparation of intermediate ()-6-spirocyclopropyl-spiro[bicycio{3.1.0lhexane-
3¢ 2,2'-[1,3]dioxolane}.
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reaction mixture was heated at 80 C under vigorous stirring overnight. After cooling down the reaction
mixture to it, it was filtered through celite pad and the filtrate was treated with acetic anhydride (47.27
mL, 0.5 mol) j th. After concentration in vacuo, the residue wa [ [nto hexanes
(300 mL) anak’\)%gﬁﬁnge}% ?/vi% H20 (2x 150 mL) and brine (150 nL). Si02 30%%§%cﬁ8’6lr(’r%§%ography (20 -
70% CH2CI2 in Hexanes) gave bath the exo-chloride and endo- chIorig:lg. -84 WO 2006/069242
PCT/US2005/046599 Exo-chlesdH NMIR (400 MBAZEDC13): 6 #@ (m, 4 H), 2.94 (t, IH, J =
1.9 Hz) 1.95-1.90 (m, 2H), 1.88-1.34{;2H), 1.6WH), 1.45-1 3640 ,.IH). Endo-chloride:'H
NMR (400 MHz, CDCI3): 6 4.02-3.91dm, 4 H), 3.42 (tE8l, J = 7.5 Hz) Fh 29212 (m, 1H), 2.05-1.74
(m, 5H). 5 Example 9.11: Preparation of intermediate (s)-endo-6-chloro-exo*6-methyl- spiro
[bicyelo[3.1.0]hexane-Z24-{d; o xolanedttilett diroBidyt o [ODNRE R, 2'- [ ChDidvédd] O 2 cMel H 0
01%) To a solutigp, %h?@%'ﬁm%@%ﬁg@cym@;%&]ﬁ@%&@%ﬁé@&ﬁ%%@i@ﬂ%@o g,1031.1
m

nunol) in 140 mL of THE was dropwise added t-bugéﬁl/;i{[hium (37.32 mmol, 21.95 of 1.7 M solution
in pentane) at-18EORKEFDb Frifn I FoH I %8 fteas A B MALHH S AtiTse Hdded to the
solution andl it slamdynwaionSiceathdnprodostaime ext@etetlibtomHkerean g8 tlventuwés emoved

under reduced 102 ! 9 Ag/F aneNfa . title
compound as a%ﬁ%%%#&%%%sﬁ%%ﬁi&& %I—??%%%??? B}él(ﬁ?%zf}gfﬁ@mgw)g 0-2.0’\7{%%?3?5 2H),

0 4 2.2
1.96-1.82 (m, 2HY: 2654dE: HOPL 6 8 (0, 32 853 BiAT L8 {65349, sk dd 2P0 2P Haz, 32 =
1.0 Hz). Example B-AZskre payatior b intetHediate (t)-6-methylene-spiro[bicyclo[3.1.0]hexane-2,2'-
[1,3]dioxolane]. CI H', H/ KOtBu Me H." O DMSO H 20 0,V} 60 C O, | To a solution of
(f)-6¢hloro-6-methyl-spiro[bic cIo[3.1_.0]hexane-z,zté%s]dioxolane] (2.50 g, 13.25 mmol) in DMSO (40
mL) was atided EEgtfon! ot é’@?ﬁrﬁtt‘i"s%eﬁﬂ?ﬁ'lﬂf. FIPERSEFIRS solution heated at 60 C overnight.
After cooling dovrithreliRactionSehixee to rt, the product was

2 R
ci 7@ 1. LIDBB, -78 °C 2«2@
N
Re & RS &
AN o E* ® H Q
Ry=Hor CH; Ry = electrophile
Ry=Hor CH,

To a solution of 4,4"-di-tert-butyl-biphenyl (5eq.) in THF was added lithium wire (5 eq.) cut

4

into small pieces at rt. The solution was vigorously stirred at 0 °C for 6 h and cooled down to —78 °C.
15 (=)-Endo or exo mono-chioride {1 q.) dissolved in THF was added to the dark green solution. Afier
10 min, electriphile (5 eq.) was dropwise added to the solution, it was slowly warmed to rt, and the
resulting soiution quickly poured into a vigerously stirred hexane/saturated NHLCl solution mixture
under ice bath. The separated organic layer was concentrated and 5i0, column chromatography gave
the endo-substituted product.
20
Example 9.13a: (£)-exo-6-Methyl-spiro[bicyclof3.1.0{hexane-2.2'-[1,3]dioxolane].

H H
Clg % ' 1.LiDBR, -78 °C He
& l > &
Me S~ o Me' &75~0
" o o N
'HL NMR (400 MEHz, CDCL): 8 4.05-3.87 (m, 4H), 1.90-1.80 (m, 1H), 1.76 (&, IIL, J; = 123 Hz, T,
= 8.0 Hz), 1.61 (dd, 1H, T, = 13.8 Hz, J, = 8.4 Hz), 1.45 (ddd, 18, ;= 13.8 Hz, I, = 11.8 Hz, I, =

25  8.2Hgz), 1.18-1.14 (m, 1H), 1.10 (ddd, 1H, J, =6.1 Hz, , =2.9Hz, L, = 1.1 Hz), 1.00 (4, 3H, T =6.0
Fiz), 0.88 (qdd, 1H, I, = 6.0 Hz, I, = 3.0 Hz, I; = 3.0 Hz).
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extracted into n-Hexane. Solvent was removed under reduced pressure. SiO2 column 25
chromatography (14-25% EtOAc/n-hexane) gave the title compound as an oil. 'H N--MR (400 MHz,

CDCI3): 6 5. 42 (t, 1H, J = 1.0 Hz), 4.08-3.91 (m, 4H), 2.07-1 ,1-90-1.84 (m,
2H), 1.65-1.5 (%%O%)é:%?%xample 9.12a: Preparation of intermediate 19&?{%3@&%4&599

()-6-spiroeyclopmﬂgﬁpmmWa&k@l@%@w&yﬂz&iﬂmﬁ@;@m@ﬁxm&a@p6/069242
PCT/US2005/046599 H,~ Ho CHZN2 HO Pd(OAc)2 H" O1 EtpO O O11'~ To a solution of

(f)-6-methylene-sp ro[bicyclo[3.1.8]hexane-2,2'-[1 3%%%0'_%@&(1-52 o +png|) in Et20 (20 mL) and
CH2N2 (- 5 mmol) in Et20 @iay 4‘@* Pd(OAc)2 %l mqg). An }additiona\\ (- 45 mmol) in Et20
fumn chromatography

Q

was added dropwise to the solutjén pves 1 hat rt. Af;%r ? concentration, *Sigz‘
(50 - 90% CH2C12 in Hexanes) gaVe thie product {n=62
spirocyclopropyl-spiro[bicyclo 3.1.%](5exane-2 2'-[1,3]dioxolane]. 'H NMR (400 MHz, CDCL,):
54.02-3.94 (m, 1By i‘lé)@é’ﬁﬁ: y: $ DEET B 1% -i%i%’;%?fﬁ bB2.5 He (i 2H),
0.79-0.76 (m, 1H)1Q728:0140 (@ad, 1H) ;. F01ELa&mble 9.1 BizPhepbfdiiont 6P edddrs Ibstitieddatedmediates.
General Reaction Seheme: H R Hji Gllal) QBB 28 C-RAcMkg, 002 (§et, R3H, Od @k R3-=khiey, CH3
R2 = electrophile’ R3 = H or CH3 To a solution of 4,4'-di-tert-butyl-biphenyl (5eq.) in THE was added
lithium wire (5 e&%)”’”&u? HAto small pieces at rt. The solution was vigorously stirred at 0 C for 6 h and
cooled down to -78 C. 15 (=)-Endo or exo mono-chloride (1 eq.) dissolved in THE was added to the

dark green solut%@ £Q, rmp g,%g_ggmigﬁﬁgg%&?gmﬁﬁg%gggq%qgg,;laﬁﬂ%qqlution, it was slowly
e

warmed to rt, and the reédltfng ution quicldy poured into a vigorously stirred hexane/saturated
N}LCI solution mixture under ice Batk. The separated orgaTnBi(;j layer was goncentrated and Si02
column chromatography gave -d&h -substitute'd Lb?gaubt. 26h R

H o \) 2. Eti H g \/\

10 H NMR (400 MHz, CDCL): § 3.99-3.88 (m, 4F), 2.09-1.91 (m, 2H), 1.73-1,50 (m, 4H), 1.45-1.35
(an, 28D, 1.15 (t, 38, = 7.4 Hz), 078 (qdd, 1H, J; = 74 Hz, 1, =7.5 Hz, 1 = 7.5 Hz).

CQ
C

Example 9.13d: (+)-ende-6-Formyl-spiro{bicyclo[3.1.0]hexane-2,2'-[1,3]dioxolane].

H
Z H'.’r,/
cin] 11088, 78°C 1 ]
70 2. DMF H S 7~0
Ho_J 3. NH4CI o

15 'HNMR (400 Mz, CDCL): & 9.60 (d, 1H, J = 6.3 Hz), 4.05-3.93 (m, 4H), 2.34-2.19 (m, 2H), 2.15-
2.06 (m, 35, 1.91-1.76 (m, 25).

Exampie 9.13e: (3)-exo-6-Formyl-spirojbicyclo[3.1.8]hexane-2,2'-[1,3}dioxolane].

H
o 1.LDBB, 78°C | "4
$7~0 2. DMF i T & 7o
20 'HNMR (400 MEz, CDCl):  9.27 (d, 1H, I= 4.0 Hz), 4.08-4.02 (m, 1H), 3.99-3.91 (m, 3H), 2.13-

1.99 (m, 48), 1.96 (ad, 1K, J, = 12.7 Hz, I, = 8.0 Hz), 1.72 (dd, 1H, J; = 14.0 Hz, I, = 8.7 Hz), 1.59-
1.50 (m, 1H).

\\I

3
X

<
N

Example 9.14: Preparation of intermediate (£)-endo-6-vinyl-spire[bicyclo[3.1.0]hexane-2,2'-
25 [1,3]dioxolane].
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Example 9.13a: (t)-exo-6-Methyl-spiro[bicyclo[3.1.0]hexane-2.2'-[1,3]dioxolane]. H'H CI 1. UDBB, -78
C H Meg Me 0 O~ O 2. EtOH H O~ 'H NMR (400 MHz, CDC13): 5 4.05-3.87 (m, 411),1.90-1.80 (m,
1H), 1.76 (dd, 1H, J, = 12.3 Hz, 32 = 8.0 Hz), 1.61 (dd, 1H, J, = 13.8 Hz, 72.=.8.4 Hz), 145 (ddd, 1H,
7, = 13.8 Hz, %9 29069242 33~ 2582 Hz), 1.18-1.14 (m, 11-1), 1.10 (ddpo%,qﬁ%ég%%ﬁ%ﬁz, J2=29
Hz, J3 = 1.1 Hz), 1.00 (d, 3H, 8= 6.0 Hz), 0.88 (qdd, 1H, J, = 6.0 Hz, J2 = 3.0 Hz, 33 = 3.0 Hz). -86
WO 2006/069242 PCT[US200/046599 Example 9.13b: -
(t)-endo-6-Methyl-spiro[bicyeio[ 38 4@ ane-2,2-T13Bjdiex®lane]. H CI 2DBR, -78 CMe HH O, f 2.
CH31 H O, }'H NMR (400 MHZ, GBCA3)S: S S.W- BE [, 4HY, 2.10-210Q §FHp 1.91 (dd, 111, 11 =
14.3 Hz, J2 10.7 Hz), 1.69 (ddd, 1HQ%,5 132 Hz, 33293 He, J, = 1.4 Hz), £59:1.45 (m, 211), 1.38
(ddd, 1H, 5 J,=8.6Hz,J2=6.5Hz,J3=1.3Hz),1.15(d,3H,J=6.6Hz),0.97(gdd, 1H, J1= 6.6 Hz, J2=7.5Hz,
J3 = 7.5 FJz). Exampld 92E9Btien megatmisgyEpsyRsieiihexsnt s Brsrid®idhe]. H Cl 1.
UDBB, -78 C H ‘IHIGH id&t-trdth 18hBm)(1 1 Gol-i MO (406 MiahODE 1)hE<3:98- 3188 b, 4H),
2.09-1.91 (m, 2'1&&%%%%-@%@%&@#@3.ﬁﬁa}h%melz,%ﬁ[ﬁb]é%%:ﬁﬂ-ﬁo'@',@.@%ﬁ&%&% 1H, J1=
7.4 Hz,J2=75Hz, J, = 7.5 Hz). Example 9.13d: . . ,
(t)-endo-6-§orm%l5§i%‘r’ﬁéﬁ%§. P oRERsiR BB SHBORRSROret. DpBRE78e 1o 2.
DMF O H O, } 3exididbChO kG- INMR {408z 1 BBO L8R es8e:(Fidiolm6 3 Hz), 4.05-3.93
(m, 4H), 2-34'2-|Jcﬁr$_mat§g';%h f%%%(&‘&h m%%&h%&a%%ﬁ%&%@@%ﬁ S 8RAR (400 MLz,
(-exc-o-Formytspolbeychlz n dexan:e 2 fdgrofangl A G kBRE. 3121 -
2.0Hz J;= 1.0 Hz),5.18 (ddd, 1H, J; =102 Hz, [, =20 Hz J;= 1.0 Hz), 4.00-3.88 (m, 4H), 2.12-
10 2.02 (m, 1H), 1.90 (dd, 1H, J; = 14.5 Hz, J, = 10.3 Hz)}, 1.80-1.56 (m, 5H).

Example 9.14a; Preparation of intermediate ()-exo-6-vinyl-spiro[bicyclo[3.1.0]hexane-2,2'-
i1,3]dioxolane].
H H > + - H Hz,/
h 3 PhaPOHg B m\\g(;@
\no R \j n-BuLi H O\)O

15 The title compound was prepared in a similar manner as described in Example 9.14.
YH NMR (400 M¥z, CDCly): §5.35(ddd, 1H, J; =17.0Hz, I, =102 Hz, ;= 8.6 Hz), 5.05 {ddd,
15, §,=17.0Hz, J, = 1.5 Hz, J,= 0.4 Hz), 4.96 (dd, 1H, J; =103 Hz, J; = 1.6 Hz}, 4.06-4.00 (m,
15), 3.99-3.88 (m, 3H), 1.98-1.88 (m, 1H), 1.84(dd, 1H, J; =121 Hz, ;= 8.1 Hz), 1.66 (dd, 1, |
=14.2 Hz, I, = 8.8 Hz), 1.56-1,43 (m, 4H).

20
Example 9.14b: Preparation of intermediate (=)~endo-6-(1-propenyl}-

spirojbicyele{3.1.01hexane-2,2'-[1,3}dioxolane].

OH ",

/,9/ + -
& PhaPCH,CHy Br
H\" N o \ o H o o
H o \) n-Bul i H g \)
The title compound was prepared in a similar manmer as described in Example 9.14.
25 "H NMR (400 MHz, CDCls): § 5.75-5.68 (m, 1H), 5.52-5.47 (m, 1H), 3.99-3.88 (m, 4H), 2.06-1.96
(m, 1H), 1.89-1.70 (m, 5H), 1.68-1.52 (m, 4H).

H
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Ho O2.DMF. O ,| H\OJ 3. H20 OH O 20 'H N10 P. (400 MHz, CDC13): 6 9.27 (d, 1H, 3=4.0

Hz), 4.08-4.02 (m, 1H), 3.99-3V91 (m, 3H), 2.13- 1.99 (m, 4H),1.90 (dd, 1H, J, = 12.7 Hz, J2 = 8.0 Hz),

1.72 (dd, 1H,J1=14.0 Hz, J2 = 8.7 Hz), 1.59- 1.50 (m, 1H). Example 9.14: Preparation of intermediate
SRS

(t)-endo-6-vir"1§]/9326?r% B?%%Io[s.1.0]hexane-2,2'- 25 [1,3]dioxolane]. -87 wo

PCTIUS2005/048508 b i A IR R AlcahBlbLiold. B @otpfo @ solution o
methyltriphenylphosphonium bromide %24‘,55 ..7.14 mmol) in 40 mL of THE was added n-butyl lithium
(7.14 mmol, 4.48PHAPST 93 UBRIABHAA HEXTAHEIE. Atter 2 h, a solution of
endo-6-formy|-spiro[bicyc|o[3.1hgxne-2,2'-[1,3]d82l<%ane] (1.09 55,;me) in 8 5 mL of THE was
added to the reaction mixtur& atygdnd It was stared Overhight. The protiugiway extracted into
n-Hexane. Solvent was removed whaef gduced pressuxe) SiO2 columsl’ ghros atpgraphy (0-20%
EtOAc/n-hexane) gave the title comphuntl as an oil. 'BJNMR (400 MHz, *C‘:Dl,): 6 5.87 (ddd, 1H, J, =

17.0 Hz, J2 = 10.2 Hz, J3 = 8.6 Hz), 5.30 (ddd, 1H, J, = 17.0 Hz, J2 = 2.0 Hz,J3 ¥ 1.0 Hz), 5.18 (ddd,
1H, J, = 10.2 Hz, J2 = 242 {8 cdBpote 42 hrép 804 3n8Githlardhblng: 42432 DO Msabiple 4198 (dd, 11-1, 3, =

14.5 Hz, J, = 10, .80-1.56 _ e 9.14a; ratj in ediate, .
(f)-exo-6-vir%yl-sp%ﬁﬁ%}%ﬁ%g%ﬁ%%@fg%%gﬁ%%%%n%%?ﬁﬁ%?’I-?%I&//;%rg?%%% : §4§r1'(3)9n-8uu @)
O H OJ O\f 15 The e Lanpdurs Wad prépdres it Shtfariianfiedss 088¢iédin Example 9.14. 'H
NNIR (400 MHz, CDC13): 6 5.35 (ddd, 1H, 3, = 17.0 Hz, J2 =10.2 Hz, 33 = 8.6 Hz), 5.05 (ddd, 1H, 3,
=17.0Hz,J2=15Hz, =04 Hz).4.9 d 14 J =103 Hz, J, = 1.6 Hz), 4.06-4.00 (m, 1H),
3.99-3.88 (m, 3 ”PBZ?%%S r‘ﬁ?iﬁf‘,ﬂif}&%ﬁf ﬁ%ﬁr’%’? 5%1962531 Hz, 32 = 8.1 Hz), 1.66 (dd, IH, J, = 14.2
Hz, J, = 8.8 Hz), YeBg 2 Reaqian 2rPewp Example 9.14b: Preparation of intermediate
(t)-endo-6-(1-propenyl)-

H
RQQ TsOH RH/’#
o o O
RY & » R:@
1 H O\j Acstona/Mx0O i H\:\\ N
10

A solution of the protected ketone in acetone/F,O (4/1) was treated with catalytic amount of

TsOH at t. ‘The solution was stirred overnight. Acetone was removed in vacuo and the product was
extracted 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.

15
Exampie 9.15a: (&)-exo-6-Methyl-bicyclof[3.1.0}hexane-2-one.
R H
He TsOH Heo
ue' S50 rostorolto e
H o \) cetone/Hy H %
YEE NMIR (400 MHz, CDCL): §2.14-1.98 (1, 48}, 1.85(q, 1H, F=48 Hz), 1.52 (dd, 1H, J; = 3.0
Hz, I, = 2.5 Hz), 1.36-1.30 (m, 1H), L.12 (4, 38, T=6.0 Hz).
20
Example 9.15b: (&)-endo-6-Methyl-bicycio[3.1.0fhexane-2-one.
Me H,// Me H,///
& TsOH &
M H\\“\ O o H\ H\\\\
o Acetone/Hy0 o
"H NMR (400 MHz, CDCly): § 2.32-2.21 (m, 2H), 2.13-2.08 (m, 1H), 1.97-1.84 (m, 3H), 1.55-1.48
(m, 1K), 1.15(d, 35, J=6.6Hz).
25

Example 9.15¢: (£)-endo-6-Ethyl-bicyclo{3.1.0]hexane-2-one.

-89 -



spiro [bieyelo [3.1.0] hexan e-2,2'- [1,3 ] dioxol ane] . O Hi + Hi H "\ Ph3PCH2CH3 Br ------------=emnmn-
H O, ; n-BuLi H H\ O,am} The title compound was prepared in a similar manner as described in
Example 9.14. 25 'H NMR. (400 MHz, CDC13): 6 5.75-5.68 (m, 1H), 5.52?&%@%?6%99-3.88 (m,
4H), 2.06-1.98 9@ 1) ** 89-1.70 (m, 5H), 1.68-1.52 (m, 41-x. _ 88 WO 69043
PCT/US2005/046599 Example 9.14¢; Preparation of intermediate (f)-emgo-6-cyclopropyl spiro
[bicyclo[3.1.0]hexane-2,2"-[1,3]di® "G CH2NZdw 0 Pd(O A DOJIE20 HO1} vv The
title compound was prepared in a gimiary anner as-described-h&Examf) s a. 5'H NNIR (400 MHz,
CDC13): 6 4.02-3.88 (m, 4H), 2.09-1H99 H), 1.9keloBoH5o, 3H), 1.48-1.39 (m, 211), 1.22-1.17 (m,
1H), 0.78-0.71 (m, 1H), 0.65-0.52 (m, 2H);-0.33-0.26 (m, 211). Example 9.15:%reparation of ketone
intermediates. C@neval Reaklitn SEhomesRIL0 FsO,R Hifg, REH ©4.0 Boetdte/BRGhR1E, 168A
solution of the projgetedketoneinaceignre 20 (4/1) was treated with catalytic amount of TsOH at rt.
The solution was stirred overnight. Acetone was removed in vacuo and the product was extracted with
hexanes (3x). The combined organic layer was washed with 5% NaHCO3 solution and brine, dried
(MgS04), and cdimeemirtéddin (reuo-toValidfddyvioFrodlketietGrme 15 Example 9.15a:
()-exo0-6-Methyl-bicyclo[3.1.0]hexang;2-one. H"N TsOHH H Meg ff} A%etone/HZO 0

. TsOH Z
Ry -
H H‘:& 7~ > S
H
o\) Acetone/H,0 O
TH NMR (400 MFiz, CDCL): 6 5.67 (ddd, 1H, ;=170 ¥z, 1= 103 Hz, 1; =85 Hz), 5.37 (dt, 1H,

5,=17.0 Hz, },=14Hz), 527 (&, 15, I, = 103 Hz, J, = 1.5 Hz), 2.32-221 (m, 3H), 2.20-2.14 (m,
1H), 2.10-2.07 (m, 1H), 2.03-1.93 (m, 2E).

10
Example 9.15e; (&)-6-Spirecyclopropyl-bicyclol3.1.01hexane-2-one.
H
x[/” 2 TsOH > Hf,:];(\/
H\\\ o Q Acetone/H;0 ] H\\\\
N 0
"H NMIR (400 MFz, CDCL): §2.33 (4, 1H, J= 5.0 Hz), 2.26-2.04 (m, 4H), 1.99-1.91 (m, 15), 1.03
{t, 2H, J=7.2 Hx), 0.88-0.78 (m, 2E).
15

Exzample 9.15f: (F}-exo-6-Vinyi-bicycio[3.1.0]laexane-2-one.

H H
He 4 TSOH Ho
:‘E\\%@ > ""'-H.":"--\\\\ ~
> O Acetone/H,O N
H o \) 2 H 0
'H NMR (400 MHz, CDCly): § 5.35 (ddd, 1H,J, = 17.0Hz, I, = 102 Hz, 1, =85 Hz), 5.15 {ddd,

1H, T, =17.0 Hz, 5, = 1.2 Hz, I, = 0.4 Hz), 499 (84, 15, I, = 10.2 Hz, I, = 1.1 Hz), 2.20-2.05 (m,
20 5H), 1.95-1.91 {m, 1H), 1.83 (q, 15, T, = 2.5 Hz).

Example 9.15g: (&)-endo-6-(1-propenyl)-bicyelef3.1.8]hexane-2-one.

H;,’/ H 5,
N TsOH
A . o
H H\\\ O Lt H
0\/\ Acetoneft,0 H o
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'H NMR (400 MHz, CDC13): 6 2.14-1.98 (m, 4H), 1.85 (g, IH, J = 4.8 Hz), 1.52 (dd, 1H, J, = 5.0 Hz,
J2= 2.5 Hz), 1.36-1.30(m, 1H), 1.12 (d, 3H, J=6.0 Hz). 20 Example 9.15b:
()-endo-6-Mqﬂy5—&i‘9y&ggi§.1.0]hexane-2-one. Me H'Me H" TsOH H'H'. Q-HQuhH6eigne/H20 0 'H
NMR (400 MHz, CDC13): 6 2.32-2.21 (m, 2H), 2.13-2.08 (m, IIl), 1.97-1.84 (m, 3H), 1.55-1.48 (m,
111), 1.15 (d, 3t I@ebtia) M85, Forsmple R1.5¢75(rentos 6 34 hyldaiayrlof 3011 03exaHp-R76+iell -89 WO
2006/069242 PACT%ZOOSIO46599 H, H" TsOH OH . H 0-l) AcetonelH20 HO 'H NMR (400 MHz,
CDC13): S 2.34%2.20"(m 2H), 2.15 (q, IH, J = 6.0 Hz), 2.00-1.87 (m, 31-1), 1.48- 1.36 (m, 311), 1.04 (t,
3H, J = 6.5 Hz). 5 Example 9.15d: (t}endo-6-Vinyl-bicyclo[3.1.0]hexane-2-one. TsOH H p~
Acetone/H20 FEQ, itk WMR: (490 Mtize Cbledii-bRpibiB. (Al gedibed-0d. 7.0 Hz, J2 = 10.3 Hz, J3=8.5
Hz), 5.37 (dt, 1H, J, =17.0 Hz, J, =1.4 Hz), 5.27 (dt, 1H, J, = 10.3 Hz, J2 = 1.5 Hz), 2.32-2.21 (m, 3H),
2.20-2.14 (m, IH), 2.10-2.07/(%, Tid)R 03-1.93 (m, 2921, 10 Exampld 3 I5e:
(t)-6-Spirocyclopropyl-bicyclo[3.ne-2-one. H7TSOH A H~\J Ag 1
MHz, CDC13): 52.33 (t, 1H, J ¥ 50 HZ)-2.26-2.04 R~ 1.90-1.01 (M, 2H)
Hz), 0.88-0;78 (m, 2H). 15 O\j

'H NMR (400 MHz, CDCL): 8 2.32-2.09 (m, 5H), 1.86-1.82 (m, 1H), 1.16-1.09 (m, 1H), 0.71-0.65
(m, 1H), 0.61-0.56 (m, 2H), 0.39-0.29 (m, 2H).

p20 0 'H NMR (400
03 (1, 2H,J=7.2

Example 9.16: Preparation of (2)-exo -1-methyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
10 cyclopropalajpentalene-4-carboxylic acid ethyl ester.

o N
H, 7
Moa
Me" H\\\\ A
The title compound was prepared in a similar mammer as described in Example 9.2, Step 1.
MS m/z (ES"): 2072 [M+HT", 229.4 [M+Na]"; "B NMR (400 MHz, CDCL): 8 4.37-4.31 {m, 2H),
2.97 (dd, 1H, J, = 17.1 Hz, J, = 5.7 Hz), 2.86 (4, 1H, F = 17.1 Hz), 2.01-1.97 (m, 2H), 1.36 (t, 30, I =

15 7.1Hz),1.13 (4, 35, T=6.1 Hz), 0.78-0.72 (m, 1H).

Example 9.17: Preparation of (x)-exo -1-methyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropala)pentalene-4-carboxylic acid.
N S

H Ho,/ 4 NH
MOH
Me H\\\\ S

20 The title compound was prepared in a similar manner as described in Example $.3.
MS m/z (EST): 179.1 IMHE]T, 201.5 MANa]; "B NMR (400 Mz, CDCl): 6 3.02 (ad, 1H, T, =
18.5 Hz, I, = 6.3 Hz), 2.91 (d, 1H, T = 185 Hz),2.09 (dd, 1H,J, =56 Hz, J,= 2.2 Hz), 1.78 (d4, 1EL,
3, =97 Hz, =59 Hz), 1.17 (d, 3H, T = 6.0 Hz), 0.74 (qdd, 1H, J; = 6.0 Hz, 1, =3.0 Hz, J;= 3.0
Hz).

25
Example 9.18: Preparation of (#)—exo-l«methyl—4—(2}5£~tetrizel-5-yl)—l a,3,5,5a-tetrahydro-1E-
2,3~diaza-cyclopropaaipentalens.
Step A: Preparation of (£)-exo-1-methyl-1a,3,5 Sa-tetrahydro-1H-2,3-diaza-
cyclopropafalpentalene-4-carboxylic acid amide.

.97 -



Example 9.15f: (-!I-)-ex0-6-Vinyl-bicyelo[3.1.0]hexane-2-one. H TSOH H H(" H" 0, } Acetone/H20 0 'H
NMR (400 MHz, CDC13): 5555.35 (ddd, IH, J, = 17.0 Hz, J2 = 10.2 Hz, J3 = 8.5 Hz), 5.15 (ddd, 1H,
11=17.0Hz,J2=1.2 Hz, J3 =0.4 Hz), 4.99 (dd, 1H, 11 =10.2 Hz, J2 = -2.05 (m, 20
5H), 1.95-1. 314 Y1283 (g, IH, J, = 2.5 Hz)). Example 9.15g: PO ARG
()-endo-6-(1-propenyl)-bicyclo[3.1.0]hexane-2-one. H KsQH H"'o HO H ".. H O\ Acetone/H20 0 -90
WO 2006/069242 PCT/US2005/046599 'H NMR" MHz, CDC13): 6 5.82-5.75 (m, IH), 5.33-5.26
(m, 1H), 2.30-1.89 (M, 7H), 1.76-1.70 (m, 3H)Exampie 9352
()-endo-6-cyc|opropyl-bicyclo[3.1.0]hexane-¥%q$? H,, TsOHH,.,, H~"~. O Acetone/H20 H'5 H 0~
H O 'H NMR (400 MHz, CDC13): 5 2.32-2.09 (m, 511),,1.86-1 82 (m, 1H).. 1:6:1 0% (me 1144),
0.71-0.65 (m, 111), 0. -E)t.lggo rﬁo‘ﬂ]fﬁaﬁ)%%%g ?%T)]%afl %é;e(%r% le 9.16: Prex&gratioh o%&(i-gxo
-1-methyl-1a,3,§?§aﬂ(éfﬁéﬁ&é?é3@ﬁ2@d%)£é-%¥%o%?&g}é?ﬁ% RS APhox T Keitethyl ester.
H, N-NH OEt Mg 'ir O-Fhetifle eompoune veassRyeparatilintg similabimanes Hs)degttddedin
Example 9.2, Step @Lza(ﬁ. Y 297 2IM L1, 229:A4 [IM+Nal i NMR, (409 MHz.-€PCI3): 6
4.37-4.31 (ﬁ, 2t|§), %5.5%’?&(1, 1 % )L:'%%;lgé’z, J2= 5).‘27 'HzAj(fp}zaBe (d. 1H, J=17.1 HZ), 2.01-1.97 (m,
2H), 1.36 (t, 3HF®= 15 7.1 Hz), 1.13 (d, 3H, J = 6.1 Hz), 0.78-0.72 (in, 1H). Example 9.17:
Preparation of (t)-exo -1-methyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza-

cyclopropalalpegtalenes4:carhoxylic acid. H HNNH Ok, Me.$.20,Thedtitlgigampound was prepared in
a similar mannerQ%E Lot aé?‘?‘?’ﬁ‘ 85 ple 9..3..%5 iz (ES): 179.1 [M+H]+, 201.5 [M+Na]+'H NMR
(400 MHz, CDC 3o appizlpgfalppes-carkeplirii, 37 = 6.3 Hz), 2.91 (d, 1H, J = 18.5 Hz), 2.09 (dd, 1H,

J,=5.6 Hz, J2 = 2.2 Hz), 1.78 (dd, 1H, o NNH
H, 7
——
WCN
Me &
10 H

The title compound was prepared in a similar marmer as described in Example 9.2, Step F.
MS m/z (EST): 160.2 [MHH]Y, 319.1 [2MHH]; 'H NMR (400 MHz, DMSO-dg): 6 2.80 (dd, 1H, I, =
15.9 Hz, 3, = 4.4 Hz), 2.71 (¢, 1H, T= 15.9 Hz), 2.04-1.97 (m, 2H), 1.05 (4, 3K, T = 6.1 Hz), 0.72-
0.65 (m, 1H).
15
Step C: Preparation of {£)-exo-1-methyl-4-(2H-tetrazol-5-yl)-1s,3,5 Sa-tetrahydro-1H-2,3-

N~
HH"O p NH
= N
Me‘:\\\ &> "N
H

diaza-cyclopropalajpentalene.

= —

N=p
The title compound was prepared in a similar manner as described in Example 9.2, Step G.
20 MS m/z (ES'): 203.5 [MHHT, 225.4 {M+Na] ; "B NMR (400 MHz, DMSO-dg): 6 2.89 (ddd, 1H, J,
=16.2Hz, I, =4.7 Hz, J;= 1.6 Hz), 2.81 (&, 1H, T = 16.2 Hz), 2.02-1.98 (m, 2H), 1.08 (d, 3K, J = 6.1
Hz), 0.70 {qdd, 1H, J; = 6.1 Hz, ), =3.0 Hz, ;= 3.0 Hz).

Example 9.19: Preparation of (£)-endo-1-methyl-12,3,5 Sa-tetralydro-1H-2,3-diaza-
25 cyclopropalajpentajene-d-carboxylic acid ethyl ester.

N~
Me Ly ., A NH
XS = Ot
o
H S S
The tiffe compound was prepared in a similar marmer as deseribed in Example 9.2, Step D.

MS m/z (ES'): 207.1 [M+HT, 229.2 [MHNa]'; B NMR (400 MHz, CDCly): 8 4.37-4.30 (1n, 2H),
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J,=9.7Hz,J2=5.9Hz),1.17(d,3H,J=6.0Hz),0.74(gdd,IH,J,=6.0Hz, J2= 3.0 Hz, J3=3.0 Hz). 25 Example
9.18: Preparation of (t)-exo-i-methyl-4-(2H-tetrazol-5-yl)-la,3,5,5a-tetrahydro-1H-
2,3-diaza-cyclopro a(gagg)entalene. Step A: Preparation of _
(f)-exo-l-met%? a‘@j : %\%tetrahydro-IH-2,3-diaza- cyclopropa[a]pentalene}zﬁ?ég%%(%ﬂfésg%id amide.
-91 WO 2006/09%%‘&&,%&?}U_@%@Qﬁ{%ﬁé%%zﬂ\'z'?és%ﬂﬁ, Me PsThe dille compakgivas prepared in a
similar manner as described in Example 9.1, Ste D. NNH2 MS ni/ (EQ ): 17&3.1 tl-él ; 500.1
NeNaT o NMEE0D AT DS EHy & 6.3k (1o L st 218 0 Ro AT EG 1) 200, 1h, 2 =
18.0 Hz), 1.97 (dd, 1H, J, =5.8 Hz, J2 = 2.3 Hz), 1.68 (dd, 1H, 5 J, = 9.5 Hz, J2 = 6.0 Hz), 1.08 (d, 3H,
= 6.0 H2), 0.63{Geih Vo Iore bl o & B ndy 0 i) s sl of
(f)-exo-I-methyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala)pentalene-4-earbonitriie. H H NH \o
CN Me .." 10 TREIERYRPSHPTASIPEREIEY H a similar manner as described in Example 9.2, Step
F. MS nnlz (ES'): 160.2 [M+H]', 319.1 [2M+H]'i} NMRR {400 MHz, DMSO-d6): 6 2.80 (dd, 1H, J, _
15.9 Hz, J2 = 4.4 Hz), 2.71 (d, 1H, J = 15.9 HB SH4-1 94
0.65 (m, 1H). 15 Step C: Preparation of H\\*\
(t)-exo-I-methyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-IH-23- diaza-cyclopropa[a]pentalene. H
N'NH H Me N_NNH Thg title-6oppaunes was-Riepasetilin a-simeiiardsanee oswaashriced in Example
9.2, Step G. 20 Iz (ES-): S AM+HT, [ MNSd - .5 2.89
(ddd, 1H, J, = %@’fﬂ%‘%ﬁ(ﬁ%‘f %%53 iﬁ [é‘%%gehiﬁ% gﬁ%@%@%@%@%ﬁ%) 1.08 (d,
311,3=6.1 17.3 Hz, L= 6.7 Hz), 2.64 (4, 1H, J = 172 Hz), 2.36-2.18 (m, 2H)), 1.34 fqdd, I =64Hz I,=

10 7.0Hg L, =7.0H2).0.69 (4, 3H, ] =64 Hz).

Example 9,21: Preparation of (x)-endo-1-methyl-4-(2H-tetrazel-5-yi)-12,3,5,5a-tetrahydro-1H-
2,3-diaza-cyclopropa[ajpentalene.
Step A: Preparation of ()-endo-1-methyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-

15 cyclopropalalpentalene-4-carboxylic acid amide.

N
Me Hl,// y NH
= NH,
N
H H\\\ a

The title compound was prepared in a similar manner as described in Example 9.2, Step E.
MS mz (EST): 178.1 IM-HT, 355.2 [2M+H]"; *'H NMR (400 MHz, CD;OD): § 2.88 (dd, 1H, J; =
16.5 Hz, J, = 4.8 Hz), 2.66 (4, 11, = 16.8 Hz), 2.30-2.22 (m, 2H)), 1.32 (qdd, 1H, I, =64 Hz, J, =
20 7.0 Hz, 1= 7.0 Hz). 0.69 (d, 3H, ] = 6.4 Hz).

Step B: Preparation of (t)-endo-1-methyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalajpentalene-4-carbonitrile.

N
H, » NH
Me, .
H\\‘} N CN

BN

!
25 The title compound was prepared in a similar manner as described in Example 9.2, Step F.

MES vz (EST): 160.1 IMHH]Y, 319.4 [2M+H]; "H NMR (400 MHz, CD;OD): 6 2.84 (dd, 1H, J; =
16.6Hz, J, = 6.7 Hz), 2.59 (4, 1H, T = 16.6 Hz), 2.36-2.27 (m, 2H)), 1.39 (qdd, 1H, J; =64 Hz, =
7.0 Hz, 1 =7.0 Hz). 0.69 (4, 3H, ] = 64 Hz).

30 Step C: Preparation of (£)-endo-1-methyl-4-(2EH-tetrazol-5-yl)-12,3,5,5a-tetrahydro-1H-2,3-
diaza-vyclopropalalpentaiene.
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Hz), 0.70 (qdd, IH, J, = 6.1 Hz, J2 = 3.0 Hz, J3 = 3.0 Hz). Example 9.19: Preparation of

(t)-endo-I- methyl 1a,3,5,5a-tetrahydro-IH-2,3-diaza- 25 cyclopropala]pentalene-4-carboxylic acid ethyl
ester. H N- @@ ‘ghe titte compound was prepared in a similar ma%qrﬁﬂq%g&ggd in
Example 9.2, gtep ﬁ/f ni/z (ES"): 207.1 [M+H]', 229.2 [M+Na]';'H NMYH2 (400 MHz, CDC13): 5
4.37-4.30 (m, 211), -92 WO 2006/069242 PCTQJSZO(NSI%@SQQ 2.92 (dd,1H, JI=17.5Hz,J2=6.8
Hz), 2.65 (d, IH, J = 17.5 Hz), 2.33 (t, 1H, Jwe0.84 (233 (dd, 1H,J, =15.0 Hz, J2 = 6.8 Hz), 1.38 (t,
3H,J =7.1 Hz), 1.39-1.30 (m, 1H), 0.71 (d 3 ‘& HZy” g@[mple 9.20: Preparation of
(t)-endo-I-methyl-la,3,5, 5a -tetrahydro-IH-2,3 lEilla.za 5 cyclopnmm[a]pentalene -4-carboxylic acid. N NH
Me H~"iOH HHp O itle co und Wa ared in a simi Example
9.3. MS mlz (ES): 179" 7&71 “3@73 |\f§?i‘v|aI 400 MH e m%g?)%jﬁ% 2ﬁ E%)%fgrﬁ = 17.3
Hz, J2 = 6.7 Hz}\fl&r@ﬂ((’é”)l?—mﬁﬂ\i*ﬁi +49§ 42%@*@181%%1&) 011\@2‘12(&@631#? 3180y ﬁl’zf 1J2=107.0
Hz, J2 = 7.0 Hz);0.69, (pl;alslﬂé)—z@ﬂ(&lz){ Exami&)emnPfepﬂ,rﬁﬁ})m@fi (gdd, 18,5, =65Hz, I, =

(t)-endo-I- ethyJ/ 5& Paﬁﬁ g aggg hydro-IH- 2,3-diaza-cyclopropala] pentalene. Step
A: Prepara ion of‘% erdo- thy 5,5a-tetrahydro-1H-2,3-diaza- 15

cyclopropala]pentalene-4-carboxylic acid amide. H, NH Me \ NH2 H H~\ O The title compound was
prepared in a sinpikah @memd&&m@&mﬂx&m&iﬁ-@@,ﬁﬁm&w&m W XB8i241 78.1 [M+H]", 355.2
[2M+H]+; 'H NMR (400 OD). 8 2,88 (dd: 1H; J15. 16.5 Hz, J2 = 4.8 Hz), 2.66 (d, 111, J =
16.8 Hz), 2.30-2° r““%‘f% ‘gf 5% (qdd, 5?% 6. ﬁ% eﬁ 20 7.0 Hz, J3 = 7.0 Hz). 0.69 (d, 3H, J =
6.4 Hz). Step B: Preparation of (t)-endo-I- methyIH{ay,S 5éba-thtrahydro-IH-2,3-diaza-

cyclopropala]pentalene-4-earbonitrile. H N' = OEt
H H\\Q' o
10 The title compound was prepared in a similar manner as described in Example 9.2, Step D.

MS m/z (ES"): 221.3 [M+H]", 243.3 [M+Nal"; H NMR (400 MHz, CDCl,): 6 4.38-4.30 (m, 2H),
292 (dd, 18, J; = 17.5 Hz, J, = 6.9 Hz), 2.65 (d, 1H, T =175 Hz), 2.35 (ddd, 1H, J; = T6Hz L=
62Hz .= 1.3 Hz), 2.21 (dd, 1H, J, = 144 Hz, |, = 6.7 Hz), 1.37 (t, 3H, T="7.1 Hz), 1.23-1.17 (m,
1H), 1.11-1.01 (m, 1H), 0.91-0.83 (m, 41).

15
Example 9.23: Preparation of (=)-endo-1-ethyl-1 2,3,5,5a-tetrahydro-14-2,3-diaza-

cyclopropafalpentalene-4-carboxylic acid.

The tifle cornpound was prepared in a similar manner as described in Example 9.3.
20 MS m/z (ES ) 193.0 MHE]T, 215.0 [M+Nal"; 'H NMR (400 MHz, DMSO-de): 6 2.80 (dd, 1H, §, =
172 Hz, T, = 6.8 Hz), 249 (4, 1H, T = 17.2 Hz), 2.24 (ddd, 1H, J; = 7.6 Hz, J, = 6.2 Hz, J; = 1.0 Hz),
2.15 (dd, 1H, J. = 14.4 Hz, J, = 6.4 TIz), 1.18-1.11 (m, 1H), 1.03-0.93 {m, 1), 0.81 (, 3E, J = 6.9
Hz), 0.77-0.68 (m, 1H).

25 Example 9.24: Preparation of (&)-endo-1-ethyl-4-(2H-tetrazol-5-yI}-12,3,5,5a-tetrabydro-1H-
2.3-diaza-cyclopropafajpentaiene.
Step A: Preparation of (+)-endo-1-ethyl-1a,3,55a-tetrahydro-1H-2,3-diaza-
cyclopropala]pentalene-4-carboxylic acid amide.

- G4 -



Me ON H H\. 25 The title compound was prepared in a similar manner as described in Example 9.2,
Step F. MS m/z (ES’): 160.1 [M+H]+, 319.4 [2M+H]";'H NMR (400 MHz, CD30D): 6 2.84 (dd, 1H, J1=
16.6 Hz, J2 =.6.7 Hz), 2.59 (d, 111, J = 16.6 Hz), 2.36-2.27 (m, 211)), 1.3 =6.4Hz, J2 =
7.0Hz, J3=Y3 ﬁ%f)'ﬁ?ébz (d, 311, J = 6.4 Hz). 30 Step C: Preparation of HH b5
(t)-endo-l-methyl-4-(2H-tetraZ‘oI:5-'yI)-Ia,3,5,5a-tq§{ahydwo=wh2,3- diaza-cyclopropala]pentalene. -93
WO 2006/069242 PCT/US2005/046599 N'NNgyI€H~{N O \\ NH HH N'N The title compound was
prepared in a similar manner as described in E ;-c J.2, p'&. MS m/z (ES"): 203.4 [M+H],
405.4 [2M+H]+; 'H NMR (400 MHz, CDC13): 6”3@‘8 (dd, 1H,91= 17.3 Hz, J2 = 6.5 Hz), 2.95 (d, IH, J
- 17.41H2), 2.60-2.53 g, BhD), L OLIAHY A ds 7 BRIEniRi & ALt Brfhib iz, G300, 3H. 9

= 6.5 Hz). Example 9 reparation o n thyl-la,3,5,5a-tetrahydro-IH-2, 3-diaza-
cyclopropalalpeMareheE-sB It ethiANEEr. NH OEt H O 10 The title compound was
prepared in a similar manner as described in Example 9.2, Step D. MS m/z (EC): 221.3 [M+H]", 243.3
[M+Nal+ HNMR (400 Nz CDCIR).© 4.38:4 30 (15 3H).c 2 37,4 At s llim 47 5 Hz, 32 = 6.9 Ha)
2.65 (d, 1H,£\IB 5‘3‘%#%?%?5@%3&1(, HJ1= 7.6 Hz, 37 = 6.2%2, J3 = ’13}]3 H2), 2.21 (dd, 1H, J1= 14.4
Hz, J2 = 6.7 Hz)ytlaprqpabipentaleperdpggsbopisidley 17 (m 11=)), 1.11-1.01 (m, 1H), 0.91-0.83 (m, 4H).

15 Example 9.23: Preparation of (t)-endo-I-ethyl-1a 3,5, 5atafrahydro-IH-2,3-diaza-
cyclopropalalpentalene-4-carboxylic acid. H N 2 _=i=. O The title compound was prepared in
29

a similar manner as described in Example 9.3, (ES$NL93.0 [M+H], 215.0 [M+Na]+; 'H NMR
(400 MHz, DMSO-d6): 6 2.80 (dd, 111, 31=

The title compound was prepared in a similar marmer as described in Example 9.2, Step F.
MS m/z (ES'): 174.1 IMHH]', 347.4 [2M+H].
10
Step C: Preparation of (&)-endo-1-ethyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-18-2,3-

N
H, g NH

e N
s ~ "NH

~
&

H N=y
The title compound was prepared in 2 similar manner as described in Example 9.2, Step G.
15 MSm/z (ES): 217.1 [M+H], 433.1 [2M+H]"; "H NMR (400 MHz, CD;OD): 6 2.91 (44, 2H, J; =
14.6 Hz, I, = 6.1 Hz), 2.07-2.03 {m, 1H), 1.88-1.79 (m, 1K), 1.66-1.57 (m, 1H), 1.17(cd, 15, J, =7.7
Hz, I, =4.7Hz), 1.09 (t, 3H, T = 7.4 Hz), 0.56 (dd, 1H, J; =4.2 Hz, , = 3.2 Hz).

diaza-cyclepropaja)pentalene.

Exampie 9.25: Preparation of (x)-endo-1-vinyl-1a,3.5 5a-tetrahydro-~1H-2,3-diaza-
20 cyclopropalalpentalene-4-carboxylic acid ethyl ester,

H, JNH
W\Wogt
>
H &
H O
The title cornpound was prepared in a similar manner as described in Example 9.2, Step D.
MS m/z (BS7): 219.2 [MAHHT, 241.1 [M+Na]"; "H NMR (400 MHz, CDCly): 8 5.31-5.23 (m, 1H),
5.05-4.95 (m, 1H), 4.39-4.31 (m, 2F), 2.99 (dd, 1H, I, =175 Hz, 1, = 6.7 Hz), 2.76 (4, IIL T = 17.5
25 Hz),2.60 (ddd, 1H, J,=7.6Hz, I,= 6.0 Hz, I, = 1.2 Hz), 2.42 (dd, 1H, 1, = 15.0 Hz, 1, = 6.0 Hz),
1.99 (ddd, 1H, J;=8.0Hz, J,= 8.0 Hz, J;=8.0 Hz), 1.37 (¢, 31, J= 7.1 Hz).
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17.2 Hz, J2 = 6.8 Hz), 2.49 (d, IH, 3 = 17.2 Hz), 2.24 (ddd, 1H, J, = 7.6 Hz, J2 = 6.2 Hz, 13 = 1.0 Hz),
2.15 (dd, 1H, J1=14.4 Hz, J2 = 6.4 Hz), 1.18-1.11 (m, 1H), 1.03-0.93 (m, 1H), 0.81 (t, 3H, J = 6.9 Hz),
0.77-0.68 (m, M, 2o Example 9.24: Preparation of POTIUS2005/046599
(t)-endo-I-ethyl-4-(2H-tetrazol-5-yl)-la,3,5,5a-tetrahydro-IH- 2,3-diaza-cyclopropalalpentalene. Step A:
Preparation of @-ange 4-e8hyrdarddaber-teliaiaydronit-t 3; 8 azauwaycivpripaatbentalene-4-carboxylic
acid amide. -94 Wp 200?2{ 63%1%%95’;.%”1%%;3 %OE&Q_46599 H N'NH NH2 H H.” O The title compound
was prepared is SEArRanAer as descn ed in Exan]'{ple 9.1, Step D. MS m/z (ES'): 192.0 [M+H],
383.2 [2M+111+. 5 Step B: Preparation of (t)-entto-I-ejpyI#l3,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropala]pentalene-4-carbonitrile. N'NHCN e t

: pbund was prepared in a similar
manner as described in Example 9.2, Step F. WMSI2/(ES):1174.1 [M+H]+, 347.4 [2M+H]+. 10 Step
C: Preparation of (f)-endo-l-ethyl-4-(211-tetrazo|-15-yl)-la,3,5,9a—tetrahydro-1l3-2,3-
diaza-eyclopropala]petialgieocihiit-vh phbisreNlN b sFiler titleoorpiosmited adprepied-in a similar
manner as desqioq g EEXANRI B SIS ENAAHEROMERTMBOL 1433 M 11
NMR (400 MHz, CD30D) 6 2.9 (%d 2H, J1= 1446 sz,mJg = 6514}—%%% &?doi}if%%@é ),=1E§§-1.79 (m,
1H), 1.66-1.57 (HOHH =127 ik 400 G L5 =194 5527 241350 1. 5ottt 5= P4 g,"'o. 6 (dd, 1H,
J, = 4.2 Hz, J2 13.2 Hep ERampIe0 125 Prépakiidrréit He), 2.57-2.50 (m, 2H), 2.39 (dd, 1H, J; = 14.5
(t)-endo-l-vinyl-lﬁggéééztgg : lﬂ)jgE@d&l-lrﬁ;%m@z@;@@zg}@,q:’@ggpa[@_}g@malene-4-carboxy|ic acid ethyl
ester. H :C$JNOOEt The title compound was prepared in a similar manner as described in Example
9.2, Step D. MS nz/z (ES'): 219.2 [M+H]+, 241.1 [M+Na]';'H NMR (400 MHz, CDC13): 6 5.31-5.23 (m,
1H), 5.054.95 Eraripl), %2 BOP4eBar{fion211), 2.99 (dd, 1H, J, = 17.5 Hz, J2 = 6.7 Hz), 2.76 (d, 1H, J =

17.5 25 Hz), 2.6Q{ddd. fhichadatfod 8 (Hendid-F-adiHZ 383 medodiaroAM 2 fakadH, JI = 15.0 Hz, J2=6.0
Hz),

cyclopropalajpentalene-4-carboxylic acid amide.

N~
M, 4 NH
| = NH,
N

H &

3 O
The tifle compound was prepared in a similar manmer as described in Exaruple 9.1, Step D.
15 MS m/z (ES'): 190.2 [M+H], 379.2 TOMSHT; "B NMR (400 MHz, DMSO-de): 6 5.25 (dd, 1H, I =
16.9 Hz, J, = 2.3 Hz), 498 (dd, 1H, J; = 10.4 Hz, I, = 2.4 Hz), 4.90-4.81 (m, 1H), 2.88 (bd, 1H, T=
13.6 Hz), 2.64-2.49 (m, 28), 2.40 (dd, 1H, J, = 13.7 Hz, = 6.9 Hz), 1.92 (ddd, 1H, J, =84 Hz, I,=
8.4 Hz, J,=8.4Hz).

20 Step B: Preparation of (£)-endo-1-vinyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-

cvclopropajajpentalene-4-carbonitrile.

N~
o
& CN
H @
H
The title compound was prepared in a similar manmer as described in Example 9.2, Step F.
MS m/z (ES): 172.3 [M+H], 343.3 [2M+H]; '"H NMR (400 MEz, CDCly): 6 530 (dd, 1H, J; =
25 16.9 Hz, I, = 2.0 Hz), 5.08 (dd, 1H, J; = 104 Hz, I, = 2.0 Hz), 4.93 (ddd, 1H, J, = 16.9Hz, I, = 104

Hz T, =85 Hz), 2.96 (dd, 1H, I, = 16.9 Hz, J, = 6.7 Hz), 2.73 (d, 1H, T = 16.9 Hz), 2.60-2.49 (m,
2H), 2.03 (ddd, 1, ;= 8.3 Hz, J, =83 Hz, I, = 8.3 Hz).

Step C: Preparation of (2)-endo-4-(2H-tetrazol-5-yl)-1-vinyl-1a,3,5 5a-tetrahydro-1H-2,3-

30 diaza-cyclopropajajpentalene.
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1,99 (ddd, 1H, J, =8.0 Hz, J2 =8.0 Hz, J3 = 8.0 Hz), 1.37 (t, 3H, J = 7.1 Hz). -95 WO 20061069242
PCT/US20051046599 Example 9.26: Preparation of (f)-endo-l-vinyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropa[a‘]epg%%%lgg 42carboxyllc acid. HN-NH OH H H'O O The title geppaynd,was,prepared in a
similar manner as escrﬁ)ed in Example 9.3. 5 MS ,n/z (ES): 191.2 [M+H]+, 381.3 [2M+H]';1H NMR
(400 MHz, DMSO-d6): 8 5.25 (dd, 1H, 31= 16. ﬂ Hz, J8=y2:3 Hz), 4.99 (dd, 1H, J, = 10.4 Hz,J2=2.4
Hz), 4.85 (ddd, 1H, 3, =16.9 Hz, J2 = 10.4 &, J3=9.2 Hz), 2,88 (dd, 1H, J, = 17.3 Hz, J2 = 6.6 Hz),
2.57-2.50 (m, 2H), 2.39 (dd, 1H, J, = 14.5 Hz, S& Hz)E.9%(ddd, 111, J, = 8.4 Hz, 32 = 8.4 Hz,
J3 = 8.4 Hz). 10 Example 9.27: Preparation o‘T'Stép A Preparaf.gon of

(t)-endo-I-vinyl-la,3,5, S,FP?%E ahcxgrg Ilé| “%,33 -diaza- ip%@pgm@%ga%qu gmlde N.

H, NH NH2 HH O The title com oun W repareé'llm a similar manner as descrlbed xample 9.1,

Step D. 15 MS H$2qEES) ZWﬂﬁvﬂlHﬁwéi%{%M MR RINER4ge R DISH- H%) 5.25 (dd,
IH, 3, _ 16.9 Hz, g243¢3, ia), A9 &ddi,IH; J%Hﬂﬁ#ﬂﬁ&&ﬁ?@ﬂ(ﬂﬂ)ﬂ[@m:ﬁﬂﬁ) @&62184), 12,88 (bd,
1H, 3 = 13 6 Hz) 4 (dd, LH, B171376 82, 382 8413192 (ddd, 1H, J, =8.4
Hz, J2 = 8. 4 Hz, %%, Q@j %pga%t;egp(%ﬁl%reparatlon of ) 09( )D
(t)-endo-I-vinyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropalaj pentalene-4-carbonitrile. H N-NH CN
The title compoundnasyrepared-titisnsintipsmanBergsdE3ttieddrBXemplaie-2h8lage-1HAS rn/z
(ESA): 172.3 [M#HJ, 343 3 [2 IHNMR (400 MHz, CDC13): 8 5.30 (dd, IH, 3, = 25 16.9 Hz, J2
= 2.0 Hz), 5.08 dd iéﬁa %"“ﬁ’w’!"%e"sz 2.0 Hz), 4.93 (ddd, 1H, 3, = 16.9 Hz, 32 = 10.4 Hz, 33 =
8.5 Hz), 2.96 (dd, 1H, 3, =16.9 Hz, J2 = 6.7 Hz), le(d IH, J 5-16.9 Hz), 2.60-2.49 (m, 21), 2.03
(ddd, 1H, J, = 8.3 Hz, 32 = 8.3 Hz, J3 = 8.3 Hz). Stefkc~Prepaiatigh of

(t)-endo-4-(2H-tetrazol-5-yl)-1-vinyl-1a,3,5,5a- te;r‘ﬁ 4

10 The title compound was obtained by HPLC purification from the mixture of diastereomers as
described in Example 9.4, Step F. MS: m/z (ES+): 301 [M+Na]", 279 [M+H]", 251 [M-N2+H]";
'H NMR. (CD,0D): 8 7.2-7.05 (m, 2H), 7.03 (t, 1H, 7=6.8), 6.97 (d, 2H, I=7.4), 3.0-2.8 (m, 1H),2.77
(d, 18, =16.7), 2.5-2.3 (m, 3H), 2.02 (dd, 1H, J;=14.5, 5;=8.9), 1.55-1.45 (m, 1H).

i5 Examplie 9.29: Preparation of {£)-exo-1-Propyl-1a,3,5,5a-tetrabydro-1H-2,3-diaza-
cyclopropajalpentalene-4-carbexylic acid ethyl ester.

Step A: Preparation of (x)exo-6-Propyl-bicycio[3.1.0]hexan-2-ol.
H

H “oH
The title compound was prepared in a similar manner as described in Example 9.2, Step B.
20 'H NMR (CDClL): 6 421 (d, 1H, J=4.8), 1.95-1.80 (1n, 1H}), 1.67 (dd, 1H, J;=12.5, 1,=8.2),1.53 (dd,
16, J,=14.2, 1;=8.3), 1.48-1.28 (m, 4H), 1.20-1.05 (m, 3H), 0.88 (¢, 3H, J=7.3), 0.37 (septet, 1H,
J=3.3). Contains ca 30% (=)endo-6-n-propyl-bicyclo[3.1.0Thexan-2-ol.

Step B: Preparation of (£)-exo-6-Propyl-bicyclo[3.1.0lhexan-2-one.
H

H
23 O

The title compound was prepared in a similar manner as described in Example 9.2, Step C.
S NIMR (CDCh): 6 2.15-1.95 (im, 4H), 1.9-1.8 (m, 1H), 1.53 (d, 1H, J=5.0), 1.50-1.35 (m, 2H)
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WO 2006/069242 PCT/US2005/046599 H,~ NNH H. NH N,N The title compound was prepared in a
similar manner as described in Example 9.1, Step F. NIS m1 (ES'): 215.2 [M+H]', 429.3 [2M+H]i';'H

NMR (400 Wé %Mﬁ% D) 55.30-5.25 (m, 1H), 5.07-4.99 (m, 2H), 3.05 (dd.. %@%‘é’“‘&% 6 Hz, 32 =

6.6 Hz), 2.82'( 16.6 Hz), 2.62 (dd, 114,31 5=75Hz,32=6.1H 1H, 3,=13.5
Hz, J2=7.0 Hz},22 Q@S%IQ@I@W@ ad"()c ﬁ%@ml@be GodBinkER 9@’@@9@1&3‘ 6-n-propyl-bicyclo[3.1.0Thexan-2-
(4:)-endo-I-Benz %I -4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-IH- 2,3-diaza-cyclopropala]pentalene. H H
N,-N N nn N HNNH 10 The title compound was obtained by HPLC purification from the mixture of
diastereomers as described in Example 9.4, Step F. MS: m/z (ES+): 301 [M+Na]+, 279 [M+H]+, 251
[M N2+1J% "H NMRAC Q}w%&@:37&51(m083kﬁa$,@3a(&e&hh}a¥@&zwaﬂ 2H, J=7.4), 3.0-2.8 (m,

11), 2.77 (d, 1H,J a‘f)aclz e'@-&t-?’H glzgd 1119 =14.5, J2=8.9), 1.55-1.45 (m, 1H). 15
Example 9:29: Iﬁ?[ep RSP B B oy oA S B Badetrahydro-IH-2,3-diaza-
cyclopropalaapentalene-4-carboxylic acid ethyl e Sk AY Preparation of
(Hexo-6-Propyl-bicyclo[3.1.0]hexan-2-ol.  =eq e litlesgpripound was prepared in a similar
manner as described in Example 9.2, Ste B, 20 #ANMR (CDCI3): S 4.21 (d, 111, J=4.8),1.95-1.80
(m, 1H), 1.67 (dd, 1H, J,=12.5, J2=8.2),1.53 (dd, 111, ¥=14.2, J2=8.3), 1.48-1.28 (m, 41), 1.20-1.05
(m, 3H), 0.88 (t, 3H J:ﬁg&)ﬂg SfafSeii ezsrtpads 3 3)sikonteingeas30%ibed in Example 9.2, Step D.

(t)endo-6-n-pro [‘?é%ojﬁwo;igﬁ- 1120 &}Qﬁ% 1R BRa g@”ﬁ’fqm (CDCL) 5425 (q. 2 =7,

(f)-exo-6-Propyl- -one. O The title compound was repared in a similar

manner as descﬁ%@ﬁ Bodmpte 5727 $tdp5¢): 3%“?@%@(&6&@83 98 bW dm BB (15744 ©dH8 (m, 1H),
1.53 (d, 1Hg J=510)-1. 504, 35, (a2ik) 1 297, WOI2006/Q69B4TPET ) SR00SB46598-3485-1.25 (m,
3H), 0.91 (t, 3H’(Z]CT_zga'%g'c%%%:i:r)@n%-%919{91'5&%@Q?,@SQT&Q%@&%@!@@E&%%@%&]%%sne—4~

carboxylic acid ethyl ester.

Example 9.30: Preparation of (t)-exc-1-Propyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
15 cyclopropalajpentalene-4-carboxylic acid.

3 0
WOH
B y-NH

The title compound was prepared in a similar manner as described in Example 9.3.
MS: m/z (ES+): 229 [M+Nal', 207 IM+HT, 189 [M-OH]"; 'H NMR (CD,OD): 8 2.95-2.85 (m, 1H),
2.79 (4, 1H, J=16.8), 2.00-1.90 (m, 2H), 1.47 (m, 2H, =7.1), 1.40-1.25 (m, 2H), 0.96 (¢, 3H, =7.3),
20 0.63 (m, 1H, J=3.4).

Example 9.31: Preparation of (x)-ex0-1-Propyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrabydro-1H-
2, 3-diaza-cyclopropalajpentaiene,
Step A: Preparation of ()-exo-1-Propyl-12,3,5,5a-tetrahyéro-1H-2,3-diaza-

25 cyclopropafajpentalene-4-carboxylic acid amide.

H 0
./'%Q*XA N
" \N,NH

The title compound was prepared in a similar manner as described in Example 9.2, Step E.
MS: vz (ESH): 206 [M+H]", 189 [M-NH2]"; 'H NMR (CD;0D): 6 2.92 (dd, 1H, J;=16.4, 1;=5.8),
2.82 (d, 11, I=16.5), 2.05-1.90 (m, 2H), 1.47 (peniet, 2K, J=7.1), 1.38-1.28 (m, 2H), 0.96 (t, 34,
30 J=7.3), 0.66 (sepiet, 1H, J=3.3).
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Step C: Preparation of ()-exo-I-Propyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- 5
cyclopropala]pentalene-4-carboxylic acid ethyl ester. H O O H N-NH The title compound was
prepared in a s(.j)milag manner as described in Example 9.2, Step D. MS: m/g,é§§%@‘567?g\/l+Na]', 235
[M+H], 189 [MESEAEFINMR (CDCL): 6 4.25 (g, 2H, J=7.1, OCH2), 2.88°Hd, 115 9187 .1, Jc=6.2),
2.74 (d, 1H, J=17.1),1.95-1.90 (m, 1H), 1.87-1.80 (m, 111), 10 1.40-1.10 (m, 7H, including 1.27 (t, 3H,
J=72)),0.85 (t, 3H, J=7.2),0.60 (septet, 1H, J=3.4). Contains ca 30% .

(=)-endo-I-n-prof§R & 3BT APH S > SRTia A ST ‘é‘féﬁﬂ&%{fiédﬁaez-ai- carboxylic acid ethyl
ester. Example &:36pBpepiratislirsf{aehwitrPropyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- 15
cyclopropala]pentalene-4-carboxylic acid. H O OH H N-NH The title compound was prepared in a
similar manner as described in Example 9.3. MS; m 3+): 2"tM+Na]', 207 [M+H]', 189 [M-OH]';'H
NMR (CD30D): S 2.95-2.85 (ni, 1H), 2.79 (d, 3H, J=6.8),2:00-1.90 (m, 2H), 1.47 (m, 2H,
J=7.1),1.40-1.25 (m, 2H), 0.96 (t, 311, J=7.3), 20 0.63 (i \NLHH3:3.4). Example 9.31: Preparation of
(f)-exo-I-Praopyl-4-(2H-tetra oI-S';%Z-I 3,5,5a-tetrahydro:IH- 2, 3-diaza-cycl ala taleng. Step A:
PreparationS of (t)-exo-ltl-eﬁﬁrg%ilfﬂa, ,‘g%g-atgéﬁ?ﬁrf 0 %/ﬁ?ﬁl}%r-&%ﬁzng{ aﬁéesm%ec{%g&?ﬁm?igﬁﬂ gte}}nﬁ
cyclopropala]pe sl ene HBScarbSxie G HamBECPOPN 612- S48 I TrHis At Edihpdtite Was prepared
in a similar mannercas desaribedin, ExapnieiR, Sten, EAM3e iz 659 @0Bi[MA7k]0.189 [M-NH2];H
NMR (CDSOD):(B 2.%%% é*H 31=16.4, J2=5.8), 2.82 (d, 1H, J=16.5),2.05-1.90 (m, 2H), 1.47
(pentet, 2H, Jz?ff.vf N 23 {in, 2H), 0.96 (t, 3H, 30 J=7.3), 0.66 (septet, 1H, J=3.3). -99 WO
2006/069242 PCr/US2005/046599 Step B: Preparation of

(t)-exo-I-Prepyl-lgid TS arigtralmwd st &d1diagai ayglepsapaipipapialesssapbeanitie2d- H N H

diaza-cyclopropalajpentalene.

H
H NN
jo N
~” N
B y-NH

The title compound was prepared in a similar manmer as deseribed in Exampie 9.2, Step G,
MS: m/z (BS+): 231 [M+H]", 203 [M-N2+H]"; "H NMR (CD;0OD): § 3.00 (dd, 1H, 1=10.1, 1;=6.1),
15 2.91{d, 1H, J=16.2), 2.07 (m, 2H), 1.50 (sextet, 2H, }=7.3), 1.35 (septet, 2H, J=7.0}, 0.99 (1, 3H,
J=6.1), 0.74 (septet, 1H, J=3.3).

Example 9.32: Preparation of (£)-endo-1-Propyl-1a,3,5 5a-tetrahydro-11-2,3-diaza-
cyclopropalajpentalene-4-carboxylic acid.

H O
20 H \N¢NH

The title cémpound was prepared in a similar manner as deserived 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]', 189 [M-OH]".

25 Example 9.33: Preparation of (£)-endo-1-Propyl-4-(2H-tetrazol-5-yl)-1 a,3,5,5a-tetrahydro-1H-
2,3~-diaza-cyclopropala) pentalene.
Step A Preparation of (i)mende-lul’mpyld a.3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropajajpentalene-4-carboxylic acid amide.
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5 The title compound was prepared in a similar manner as described in Example 9.2, Step F. MS: m/z
(ES+): 188 [M+H]' *H NMR (CD30D): S 2.88 (dd, 1H, J1=16.3, J2=6.0), 2.76 (d, 1H, J=16.2), 2.1-2.0
(m, 2H)14 J73)140128(m 2H), 0.96 (t, 3H, J=7.3), 0, l(ﬁl J=3.3). 10
Step C: Preparatlon o% exo-I-Propyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a- tetrahyﬁ% 9@%&%@
diaza-cydopropalalpentalene. H H N,N N N H N-H, The title gompound was prepared in a similar
manner as described in Example 9.2, Step G. MS' (ES+). 231 [M+H]', 203 [M-N2+H]+; 1H NMR
(CD30D): 6 3.00 (dd, 1H, J=10.1, J2=6. 1)__5/ T :16'.‘%% 2.07 (m, 211), 1.50 (sextet, 211,
J=7.3), 1.35 (septet, 2H J 7.0), 0.99 (t, 3H, J=6.13,0.74(seiptet, 1H, J=3.3). Example 9.32:

Preparation of (t)-endg; |- Ia 3 5a tetrahydro-1H-2,3-diaza- cIQUD E4Ecarboxyllc
acid. HO uol OH 20 %ﬁg tle c%rﬁpo%/n was%fréar?g?ra %gnsml’lgr maglner as o%scrlbed in

Example 9.3 usitig thé& (%ﬁi@@%ﬁkié?@&ﬁﬁ%@e%ﬁ%ﬁ%ﬁﬁ@@@ 18eh’e s iz (ES+):
229 [M+Na]', 20764 Hit: 1280 {M-BHi] 2. RFEXAPaIE, 33:reRaNat 0R-0f (m, 38), 1.15-1.00 (m,
(t)-endo-I-P opy %@é—é 5e}§ingl- <yl)-1a,3,5,5a-tetrahydro-IH- 2,3-diaza-eyclopropa(alpentalene. Step
A: Prepara ion of (j-endo-I- -la,3,5,5a-tetrahydro-IH-2,3-diaza-

cyclopropalalpentalene-4-carboxylic acid amide. -99 WO 2006/069242 PCT/IIS2005/046599 H O NH2
H N.-NH The titigegompeusnaias epaies P fopitniks ifannessshaadtrifedidmExample 9.2, Step E.
MS: m/z (ES+): 206 IM+H qgém&ngg MR (CDC13): & 6.45 (br s, 1H), 5.95 (br s, 11-1), 2.93
(dd, 1H, J,=16.6' ﬁ@ér“%%*lg}%% e E) 2.4-2.3 (m. 211), 1.4-1.2 (m, 3H), 1.15-1.00 (m. 5 1H),
0.88-0.78 (m, 4H). Step B: Preparation of (t)-endo-I- -la,3,5,&a-tetrahydro-1H-2,3-diaza-

_/IIH

A

10 The title compound was prepared in a similar manner as described in Example 9.2, Step F.
MS: m/z (ES+): 188 IMHH]"; "H NMR (CD-OD): § 2.85 (dd, 1H, 1,=16.6, I=6.6}, 2.60 (d, 1H,
7=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).

15 Step C: Preparation of (£)-endo-1-Propyl-4-(2H-tetrazol-5-yl)-12,3,5,5a-tetrahydro-1H-2,3-
dirza-cyclopropajaipentalene,
N
H N7
| N

pIEY N’,

H N~ NH
The title compound was prepared in 2 similar manner as described in Example 9.2, Step G.
MS: m/z (BS+): 231 [M+H]", 203 IM-N2+H]"; 'H NMR (CDs0D): 6 2.97 (dd, 1H, §;=10.2, J;=6.4),
20 272 (4, 1H, F=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, 45
including 0.85 {t, 3H, I=7.4)).

Example 9.34: Preparation of (x)-exo-1-Butyl-12,3,5,5a-tetrabhydro-1H-2,3-diaza-
cyclopropala)pentalene-4-carboxylic acid ethyl ester.
25 Step A: Preparation of (£)-(E)-2-(Oct-3-enyloxirane.

\/\/\/\/AO

2-(But-3-enyljoxirane (1.000 g, 10.2 mmol) and hex-1-ene (9.12 g, 102 mmol) were stirred
at room temperature for 24 hr in a sealed scintillation 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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cyclopropala]pentalene-4-carbonitrtie. H N H N NH 10 The title compound was prepared in a similar
manner as described in Example 9.2, Step F. MS: m/z (ES+): 188 [M+H3+;'H NMR (CD30D): 8 2.85

(dd, 1H, J,:J\%ﬁ%&@%@%gﬁo (d, IH, J=16.6),2.4-2.3 (m, 211), 1.45-1.2Q,(m, 3k, 1 15:1.05 (m, 1H),

0.90-0.80 (m .65 (m, 111). 15 Step C: Preparation of
O-endo-I-Propylyds(atiietiazelpey hrdadnmoadetialydra-t ki Br tiezaseyaloprapalalpeniaiene. H H

N-N N H N"NH The title compound was prepared in a similar r ribed i le 9.2,
Siep . MS: P2 (CES UL ST ANMREDAGDY s 2 67 1o T S-tbe,
J2=6.4), 20 2.7@y(dH1.1-99 J 28,35 2740-05345 frim.2Hh) 113 3225 £8. ()-8 £H)0.-85 £ 311 GRit1§20.86-0.77
(m, 4H includingn), 85, 633351 ARrlexample 9.34: Preparation of
(t)-exo-I-Butyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropalalpentalene-4-carboxylic acid ethyl ester.
25 Step A:fbreparation of (1)-(E)-2-(Oct-3-enyl)oxirane. 2-(But-3-enyl)oxirane (1.000 g, 10.2 mmol) and
hex-l-ene (9.12 $en 82 Fiepatpiived clirsntFuigbhiryeatheabsra®dr24 hr in a sealed scintillation vial
with Than Catalyst-1 (0.057g, 0.086mmol). Solvent wasiremoved under reduced pressure and the
residue purified by column -100 WO 2006/069242 PCT S2Q05/046599 chromatography (0-10%
EtOAc/n-hexane/silica) to give (t)-(E)-2-(oct-3-enyl)dxiraie-ag a colorless oil. 'H NMR (CDC13): 6
5.5-5.4 (m, 21-1), 3.0-2.9 (m, 111), 2.8-2.7 (m,AH), 2.52.45%, 111), 2.2-2.1 (m, 2H), 1.99 (q, 2H,
J=5.7),1.65-1.55 (m, 2 35-1.25 4H), 0.95-0.85.(m, 311). Contains : 9
(Z)-2-(oct-3-enyl)oxirarl?(g,zf!}éﬂgfiiz')rpn \:Kgr%%sé?% ion of & 1%“)%5—%%%%5%%%?3@%5%%@3%2-%?.P BH' H OH
The title compoUHANRS FPEMARAZNE Sk Phadie PLEHERbEY T EXalnptd 958 8 pH¥H NMR
(CDC13): §o4.2114d M1 377A-8)71 0481, 80(fmorbH) 21-685 (ehd 38 09103, 60, IPE;B.0) (et dH,

J=3.3). Contains ca 20% (%)-endo-6-n-butyl-bicycio[3.1.0Fhexan-2-ol.

Step C: Preparation of (¥)-exo-6-Butyl-bicyclo[3.1.0]hexan-2-one.

H
H oo
15 The title compound was prepared in a similar manmer as described in Example 9.2, Step C.

"H NMR_(CDCL): 6 2.15-1.95 (m, 4H), 1.9-1.8 (m, 1H), 1.54 (¢, 1H, J=2.4), 1.45-1.20 (m, 7H), 0.95-
0.85 (m, 3H). Contains ca 20% (=)-endo-6-n-butyl-bicyclo[3.1.0Thexan-2-one.

Step D: Preparation of (£)-exo-1-Butyl-12,3,5 Sa-tetrahydro-1H-2,3-diaza-
20 cyclopropajalpentalene-4-carboxylic acid ethyl ester.
H 0

. O/\.

B N
The title compound was prepared in a similar manner as described in Example 9.2, Step 1.
MS: m/z (ES+): 249 [M+HT", 203 [M-OE]"; "H NMR (CDCls): § 4.30 (g, 2H, }=7.2, OCH?2), 2.91
(dd, 1H, 1,=17.0, 1,=6.2), 2.79 (d, 1H, J=17.0), 1.98-1.93 (m, 1H), 1.89 (dd, ¥, J,;=9.8, J;=6.0), 1.45-
25 1.10 (mm, 9H, including 1.32 (t, 3H, J=7.1)), 0.87 (¢, 31, J=6.8), 0.70-0.60 (m, 1H). Contains ca 30%
(+)-endo-1-n-butyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafajpentalene~4-carboxylic acid
ethyl ester.

Example 9.35: Preparation of (3)-exo-1-Butyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
30 cyclopropala)pentalene-4-carboxylic acid.
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10 1H, J,=11.6, 3z=5.7), 1.48-1.25 (m, 6H), 1.25-1.05 (m, 311), 0.95-0.85 (m, 311), 0.36 (septet, 111,
3=3.3). Contains ca 20% (t)-endo-6-n-butyl-bicyclo[3.1.0]hexan-2-ol. Step C: Preparation of
(t)-exo-6-Bu%zp'ﬁi}{%%@é.O]hexan-2-one. H H O 15 The title compoundypasRiGRALLIN a similar
manner as described in Example 9.2, Step C. 'H NMR (CDC13): 6 2.15-1.95 (m, 4H), 1.9-1.8 (m,
111), 1.54 (t, 1H, 3=2.4), 1.45-1.20 (m, 7H), 0.95- ¢i85 (m, 3H). Contains ca 20%
(f)-endo-6-n-butyl-bicyclo[3.1.0]hexan-2-one. Ste aragign of
(f)-exo-I-Butyl-1a,3,5,5a-tetrahydro-ID-2,3-diaza- 2 pa[e‘ffﬁ'entalene-4-carboxylic acid ethyl
ester. HO H N-NH The title compound wag prepar #ditar manner as described in Example 9.2,
Step D. MS: m/z (ESt): 249 [M+H]+, 203 [M-OEt]+;. 'H NMR (CDCI3): J=7.2, OCH2),
2.91 (dd, 1H, J1=17.&:¥1‘°jﬁ€ﬁg?}‘.’9 ?df’ﬁiﬁ‘%’é?f%fi‘ﬂﬁ%%ﬁﬁﬁ%% ,b%‘g%%{‘jglﬁ%i:g.& J2=6.0),
1.45 25 1.10 (MSHpinGiSHIG U2} 200 D4PHY); GI8TMR 61P-0% 81657050 Bo i 2 1$> Eontains ca
30% (f)-endo-l-n-fausyhlen3.50 pa; tatsahydres ke 213, disza; eyt lepopatalpentalshd=4-garboxylic acid
ethyl ester, Example 9.35: Preparation of (t)-exo-I-Butyl-la,3,5,5a-tetrahydro-1B-2,3-diaza- 30
cyclopropas[a]pentalene-4-carboxylic acid. -101 WO 2006/069242 PCTILTS2005/046599 HO OH H
NH The title corfyrsapid W4s Riespeatiepinl SrEarivshh@EheHaed g A aiay BONS: m/z
(ES+): 221 [M+iktgidf3ciMuafbih R4 D30D): S 2.95-2.85 (m, 1H), 2.78 (d, 1H, J=16.9),
2.00-1.90 (m, 21:1),1.5;1.25 (m, 611), 0.934t. 3H, J=Z. ot 4LH. ,1=3.3). 5 Example 9.36:
Preparation of ( ?%zxéz%gfﬁﬁ?(%&?i%‘éf%‘{oﬁ%?ﬁ qfé%’%%%’%%ﬁ%%%bﬁgla&
2,3-diaza-cyclopreleaiapsénantiemesispy horpdie paiateos
(f)-exo-I-Butyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza- cyglopropalajpentalene-4-carboxyylic acid amide. H
O NH2 10

N The title compound was prepared in a similar manner as described in Example 9.2, Step E.
MS: m/z (ESH): 220 [MAH], 203 [M-NH2] "H NMR (CD;0D): 6 2.92 (4d, 1H, J:=16.4, 1:=5.9),
2.82 (4, 1H, }=16.0), 2.05-1.90 {m, 2H), 1.50-1.30 {m, 6H), 0.93 (1, 3H, =7.0), 0.65 (septet, H,
J=3.3).

15

Step B: Preparation of {(£)»-exe-1-Butyl-1a3,5,5a-tetrahydro-115-2,3-diaza-

cyclopropalajpentalene-4-carbeniirile.

A\
z

=
H \N ~NH
The tifle compound was prepared in a similar manner as described in Example 0.2, Step F.
20 MS: m/z (BS+): 202 [MAHTT; "H NMR (CD,OD): 6 2.89 (dd, 1¥, J1=16.3, 1;=6.0), 2.76 (d, 1H,
F=16.2), 2.1-2.0 (m, 2H), 1.50-1.30 (m, 6H), 0.93 (t, 3H, 3=7.0), 0.70 (septet, 1, J=3 3).

Step C: Preparation of (H)-exo-1-Butyl-4-(2H-tetrazol-5-y1)-1a,3,5,5a-tetrabydro-1H-2,3-diaza-
cyclopropalajpentalene.
N
H N
TN

Za

——

4
~NH
25 Hoo N
The title compound was prepared in 2 similar manner as described in Example 9.2, Step G.

MS: m/z (BSH): 245 MAHE]+, 217 [MN2+H] “H NMR (CD;OD): 6 2.99 (4d, 1H, J;=10.2, J:=6.0),
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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-NHZ2]";'"H NMR (CD30D): 8 2.92 (dd, 1H, J1=16.4, JZ=5.9), 2.82 (d, 1H,
J=16.0), 2.05%% 9hémko2kd), 1.50-1.30 (m, 6H), 0.93 (t, 311, J=7.0), 0.65 (SeptRLksbhke#z93). 15 Step
B: Preparation of (t)-exo-I-Butyl-1a,3,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropala]peralenet4-aarhoniwieookd\eH, Nab TheHit eHo0nIp o161 Wwaspiesasedeinl&.similar
manner as des g__i?@d in Example 9.2, Step F. 20 MS: m/z (ES+): 202 [M+H] ;'H NMR (CD30D): S
2.89 (dd, 1H, J1=16.3, JZ=6.0), 2.76 (d, 1H, J=16.2), 2.1-2.0 (m, 2H), 1.50-1.30 (m, 6H), 0.93 (t, 3H,
J=7.0), 0.70 (septet, IH, J=3.3). Step C: Preparation of
(t)-exo-I-Butyl-4ninyiRtyaz0 Poeyh)-diid o Exdatoaklond-1 k25 Fatez shydyc/Ofrdpalaipentalene. H H N-N
N N 25 -H: NIH 'I;?(gﬂ% g@gmpﬁéﬁr&_\gﬁﬁ& grgd in a similar manner as described in Example 9.2,
Step G. MS: mi3 (B8ORS MEH] 217?§QN2+H +'H NMR (CD30D): S 2.99 (dd, 1H, J1=10.2,
J2=6.0), -102 WO 2006/069242 PCTIUS2005/0465% Il 1H, J=16.2), 2.10-2.00 (m, 2H),
1.49-1.32 (m, 6H), 0.93 (t, 3H, J=7.0), 0.72 (septetd " Exa@mple 9.37: Preparation of
()-endo-I-ButyI-la,B,5,5a-tetrahydro-|H-2,3wﬁw—aya- 5 dyclap r9g[a]pentalene-4-carboxylic acid. HO H
N-NH The title compound was prepared in‘a similar manrr as described in Example 9.3 using the
mixture of diastereomédts tigsenlyedihvEx anpledd34siBiepBniviSs ez (ES #) E22uvA-Hlsnods
[M-OH]+. 10 Example 938 Brenaration 8t tedeslsButy|t(b!-tatrazol B I kA tetahydro-IH-
2,3-diaza-cyclopropala]pentalene. Step A: Preparation of
(t)-endo-l-n-But;fP—’%[Q :5,5a-tetrahydro-1H-2,3-diaza-

10

Example 9.38: Preparation of ()-endo-1-Butyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-1H-
2,3-diaza-cvciopropajal pentalene.

Step A: Preparation of (¥)-endo-1-n-Butyl-1a,3.5,5a-tetrabydro-1H-2,3-diaza-

cyclopropafa] pentalene-4-carboxylic acid amide.

H 's)
mw%
/ H o Sy-NH

The title compound was prepared in a similar manner as described in Example 9.2, Step E
using the mixture of diastersomers described in Example 9.36, Step . MS: m/z (ES+): 220
[M+HT, 203 IM-NH2T"; "H NMR (CD:0D): § 2.87 (dd, 1H, I;=16.7, 1;/=6.3), 2.66 (¢, 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}.

15

20
Step B: Preparation of ()-endo-1-Buiyl-1a,3.5,5a-tetrahydro-1H-2,3-diaza-

cyclopropajajpentalene-4-carbonitrile.

; N
P
ms%/
/ B -NH

The title compound was prepared i a similar manner as described in Example 9.2, Step F.
25 MS: m/z (BS+): 202 [M+H]"; 'H NMR (CD;OD): 6 2.86 (dd, 1H, J;=16.5, J,=6.5), 2.60 (d, 14,
J=16.4), 2.4-2.3 (m, 2H), 1.4-1.1 (m, 6H), 0.85-0.79 (m, 3HD), 0.78-0.68 {m, 1H).

Step C: Preparation of (+)-endo-1-Butyl-4-(2H-tetrazol-5-y1)-12,3,5 Sa-tetrahydro-11-2,3-

diaza-cyciopropalalpentaiene.
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cyclopropala] pentalene-4-carboxylic acid amide. H O NHp 15 H N-NH The title compound was
prepared in a similar manner as described in Example 9.2, Step E using the mixture of diastereomers
described in %)éa%@p %‘i? 6 Step D. MS: m/z (ES+): 220 [M+H]+, 203 [M ':l}?ﬁ ;N) (CD3OD): 8
2.87 (dd, IH, 6/ 5 26 3), 2.66 (d, IH, J=16.7), 2.35-2.20 (m 211),1, %}? %% 1.15-1.05
(in, 11-1), 0.85-0.70 (m, 411). 20 Step B: Preparation of
(t)-endo-I-Butyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cyglopropa [& p%ﬂtalene 4-carbonitrile. HN ~nuH N
H The title compound was prepared in a similar m 43 setjtied in Example 9.2, Step E. 25 MS:
m/z (ES+): 202 [M+H]+;'H NMR (CD30D): 6 (dgh-d 16.5, J2=6.5), 2.60 (d, 1H,
J=16.4),2.4-2.3 (m, 2H), 1.4-1.1 (m, 6H), (¥85-0.79 {m, 3 hIND.78-0.68 (m, 1l1). Step C: Preparation of

(t-endo-I-Butyl-4-(2H-felrazol5a Mﬁ%a@ﬁ%l%wgman%&m@mcﬁx@&ﬂ%ﬁww%@ 103
WO 2006/069242 PCT/USZOOS/ 46599

'N_1111 H N-NH The tj p )
prepared in a sitffarraer He BdsHined IV 1e%1\§‘/%fg8 ’ED)I\)?§ %é égﬁ;“%ig?ﬁ{%fﬁl] 217
[M-N2+H]+; 'H NMRACGB, BD).6 82239 Fdulel, 2 J3541.0.00-3 246 BHR 78 (@74 . JHL6.85- 0788 pentet,
211, J=5.4); 1. 4QH]er’cﬁui o) {Oy85507 8 (m, 3H), 0.88-0.79 (m, 5 4H including 0.81 (t, 3H, J=7.2)).
Example 9.39: Preparation of& j-endo-I- entyl 1a,3,5,5a-tetrahydro-IH-2,3-diaza-

cyclopropala]pentalene-4-carboxylic acid ethyl ester. Step A: Preparation of
(f)-endo-6-n-Periykhityetsf3 ArQlirexian of (ol-endolti@n 0 H.Sffa-tetrahydro-1H-2,3-diaza-

cyclopropala]pentalene-4-carboxylic acid ethyl ester.
Step A: Preparation of (£)-endo-6-n-Pentyl- bmycm {3.1.0]hexan-2-ok

R

The title compound was prepared in a similar manner as described in Example 9.2, Step B.
'HNMR (CDCL): 6 4.17 (ad, 1H, }=5.0, 1=1.0), 2.15-2.00 (m, 1H), 1.80-1.45 (m, 35),1 40-1.25
{m, 8HD, 1.22-1.15 (m, 3H), 0.95-0.85 (m, 3H), 0.75 (pentet, 1H, J=8.4).

10

15 Step B: Preparation of ()-ende-6-Pentyl-bicyclo[3.1.0]hexan-2-one.

R

The title compound was prepared in a similar manner as described in Example 9.2, Step C.
'HNMR (CDCL): 8 2.35-2.20 (m, 2H), 2.14 (44, 1H, J=11.8, 1;=5.9), 2.05-1.85 (m, 3H), 1.50-1.20
{m, 9H), 0.95-0.85 {m, 3H).
20
Step C: Preparation of (£)-ende-1-Pentyl-1a,3.5,5a-tetrahydro-1H-2,3-diaza-
cvelopropalalpentalene-4-carboxylic acid ethyl ester.

‘/_/un o
NfNH

The tifle compound was prepared in a similar manmer as described in Exampie 9.2, Step D.
25 MS: mvz (ES+): 263 IM+H]", 217 [M-OEt]"; "H NMR (CDCls): 6 4.40-4.30 (m, 2H), 2.91 {44, 1H,
3=17.5, 1=6.8), 2.66 (¢, 1H, }=17.5), 2.33 (ddd, 1H, J;=7.7, I;=6.2, J;=1.2), 2.20 (dd, 1H,J;=14.6,
1,=6.5), 1.35-1.15 (m, 10H), 1.10-0.95 (m, 1H)}, 0.87 (¢, 3K, J=6.9).
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The title compound was prepared in a similar manner as described in Example 9.2, Step B. 'H NMR
(CDC13): & 4.17 (dd, 1H, JI=5.0, J2=1.0), 2.15-2.00 (m, 1H), 1.80-1.45 (m, 3H),1.40-1.25 (m, 8H),
1.22-1.15 (m I—é})' 0.95-0.85 (m, 3H), 0.75 (pentet, 1H, J=8.4). 15 Step B: P %ﬂ%ﬂé‘m
of()-endo-6-l§‘é§% y -B’%ﬁ%f(‘;‘[&1.0]hexan-2-one. H~ lilt H*O The title comp]cjj(arlr‘?ggv%as3 prepared in a
similar manner as described in Example 9.2, Step C. 'H NMR (CDC13): 5 2.35-2.20 (m, 211), 2.14

(dd,1H, 3,=11.8, Jt=5.9), 2._05-1.85ém, H), 1.50-1.20 (m, 9H), 035-0.85 (m, 3H). 20 Step C:
Preparation of (}iﬁff%‘ﬁﬂlﬁ-zfi@erﬁwpféa; ‘,’ggﬁ%é?f‘é%93?8@&?@35%2%%%}%%8rgb%az aI%%zr?taleneA-carboxylic
acid ethyl estercii@répNaliehtiinectitendompioanrd-was prepared in a similar manner as described in
Example 9.2, Step P. 25 MS: m/z (ES+): 263 [M+H]'/217 [M-O&t]';’H NMR (CDCI3): & 4.40-4.30 (m,
214), 2.91 (dd, 1H, J,=17.5, J2=6.8), 2.66 (d, 1H, J=1#5)\2.33 {ddd, 1H, J7.7, J2=6.2, J3=1.2), 2.20
(dd, 111, J,=14.6, J2=6.5), 1.35-1.15 (m,_]é)élm.lo. /Ty 11-9)! 0.87 (t, 311, J=6.9). -104 WO
2006/069242 PCT/US2005/046599 Exampjé 9.40: Preparatidiof
(f)-endo-I-Pentyl-la,3,5,5a-tetrahydro-IH-2 . 3-diaza- cycl ropala ntal ne-4e %(ygc acid. H O till
IQ OH . HN- NH 5 The ?iﬂtgeé’gﬁ%ﬁg{lj&nga\w%gpﬁ%pﬂéﬁey w?% simi alzr[g%eg%l}]%er gs described in Example
9.3. MS: m/z (EB$): 2355 R}S BAEIV201 B PHNMRNEB $SEIDS 9266 (8, FriL17:26-3p=6.7),
2.40 (d, 1H, J=13/48)a28352128)(nR311H8 22842 206m 204), 1 HA040- 15 (i, 7TH)), 1 1.2345B5 (&), 1H),
0.88-0.82 (m, 3 -0. 111 ample 9.41: Preparation of
()-endo-I-PentyIJ-Oi)%igl)'-@i 'azz%)(l’[@:g)%l)%-%g&@-tetrahydro-IH- 2,3-diaza-cyclopropa [a] pentalene. Step
A: Preparation of (f)-endo-I-Pentyl-la,3,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropafalpentalapr-dscanbeyyiciacis @mitao-HiOntyRu (2R addH-y1)-1a 3,5, 5a-tetralydro-1H-

2,3-diaza-cyclopropajajpentalens,

Step A: Preparation of ()-endo-1-Penty}-12,3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropajalpentalene-4-carboxylic acid amide.

H 0
““WNHQ
__/_/ H \N’NH

15 The title compound was prepared in a similar manner as described in Example 9.2, Step E.
MS: m/z (ES+): 234 IM-H', 217 [M-NH2]"; 'H NMR (CD;0D): 6 2.89 (dd, 1H, J;=16.8, 1,=6.2),
2.67 (&, 1H, J=16.8), 2.35-2.25 (m, 2H), 1.40-1.15 {m, THD), 1.15-1.05 (m, 1H), 0.90-0.70 (m, 4H).

Step B: Preparation of (+)-endo-1-Pentyl-1a,3,5,5a-tetrahydro-18-2,3-diaza~
20 cycloprepafalpentalene-4-carbenitrile.

H
N
1§ e
__/_/ B y-NH

The title compound was prepared in a similar manner as described in Example 9.2, Step F.

MS: m/z (BS+): 216 [M+HT.

25 Step C: Preparation of (£)-endo-1-Pentyl-4-(ZH-tetrazel-S-yl)-1a,3 ,5,5a-tetrabydro-1H-2,3-

diaza-cyclopropalalpentalene,

N
H NI
| N
B = N
__/_/ H \N’NH
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15 The title compound was prepared in a similar manner as described in Example 9.2, Step E. MS:

m/z (ES+): 234 [M+Hf, 217 [M-NH2]+; 'H NMR (CD30D): 6 2.89 (dd, 1H, JI=16.8, J2=6.2), 2.67 (d,

1H, J=16.8), @ 3 Aens, 2H), 1.40-1.15 (m, 711), 1.15-1.05 (m, 111), 080rRsdfddéédsy. Step B:

Preparation of (z)-endo-I-Pentyl-1a,3,5,5a-tetrahydro-iH-2,3-diaza 20

cyclopropala]pentalengtd-Grroomitche whk AphitkdiNrshitiad entitheac drmpbeiid Braspeciarsdpif-a similar

manner as desidgegn)n(gg(%n}%ﬁﬁ ;ﬂsgggﬁ, Mﬁmlﬁﬁﬁi )ep oMt s (4o Bien L Breparation of
-5- a-

(t)-endo-I-Pentyl-4-(2H-tetrazo géla 3,5,5a-tet dro-IH-2,3- diaza-eycloprop a]pentalene HH
N_N NI I NH Neef-R 2 054830 bé&%’ﬁj@ﬁ b A8 PR ?ﬂ@% ound was prepared
in a similar manner as described in Example 9.2, Step G. MS: m/z (ES+): 260 [M+H]t 232 [M-N2+H]*;

H NMR (CDIOR) £ 9001l i 8-l TO e A h kb0 MO 2824, 211,
1.40-1.12 (m, 8H), O. 6 0.78 (m, 41). 5 Example. 9 reparatlon of

()-exo-I- IsopropW‘F@B‘f@,’S@Hﬁﬁﬁ?ﬁ‘% ﬁﬁb%@ﬁi%}%etwc? Propa[a]pentalene-4-carboxylic acid ethyl
ester. Step A: Pegasatibreh{foexdib-tsotbpptdigyslof® Bokbsen-2-gl. H H OH The title
compound was prepared in a similar manner as descriped in Example 9.2, Step B. 10 'H NMR
(CDC13): & 4.19 (d, 1H, J=4.8), 1.94-1.85 (m, 2 . 1H, J1=12.5, J2=8 2),1.53 (dd, 1H,
JI=14.2, J2=8.4), 1.36-1.26 (m, 1H), 1.22-1.20 ( 4-1.12(m, 111), 0.95-0.87 (m, 7H), 0.37
(m, 1H). Step B: Preparation of (f)-exo-6-Isopropyl-bicyclo[ O]hexan -2-one. H 15 H O The title

compound was prepared in a similar manner as described in xaon e 9.2, Stegyo
The #itle compound was prepared in  similar manner as escribed in Example 9.2, Step B.

10 H NMR (CDCL): $4.19 (d, 1H, J=4.8), 1.94-1.85 {m, 2H), 1.65 (dd, 1H, J;=12.5, 1,=8.2),1.53 (dd,
LHL §=14.2, 1,=8.4), 1.36-1.26 (m, 1ED), 1.22-1.20 (m, 1H), 1.14-1.12(m, 1H), 0.95-0.87 (m, 7ED),
0.37 (m, 1H).

Step B: Preparation of {)-exo-6-Isopropyl-bicyclo(3.1.0]hexan-2-one.
H

R

0

The title compound was prepared in a similar manner as described in Exampie 9.2, Step C.
HNMR (CDCL): § 2.07-1.93 (m, 4H), 1.86-1.84 (m, 1H), 1.53 (d, 1H, J=5.2), 1.05-1.02 (m, 2H),
0.98(d, 3H, J=5.1), 0.93(d, 36, I= 5.7).

15

20 Step C: Preparation of (t)-exo-1-Isopropyt-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafa]pentalene-4-carboxylic acid ethyl ester.

H O
/"--..
0
a
H

The title compound was prepared in 2 similar manner as described in Example 9.2, Step .
MS: m/z (ES+): 235 [M+H]", 189 [M-OEi]"; "H NMR (CDCly): 6 4.33 (g, 2H, #=5.9}, 2.90 (d4, 1K,
25 3=17.1, 3=5.3), 2.77 (4, 1H, J=17.1), 1.91-1.89 {(m, 1H), 1.30 (t, 3K, J=10.1), 1.24-1.1% (m, 1H),
1.06-1.03 (m, 1H), 0.97 (4, 6H, J=11.5), 0.45 (m, 1H).

Example 9.43: Preparation of (&)-exo-1-Isopropyl-1,3,5,5a-tetrahydre-18-2,3-diaza-
cyclopropaja)pentalene-d-carboxylic acid.
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'H NMR (CDCI3): 6 2.07-1.93 (m, 4H), 1.86-1.84 (m, 111), 1.53 (d, 1H, J=5.2), 1.05-1.02 (m, 21-1),
0.98(d, 311, J=5.1),0.93(d, 3H, J=5.7). 20 Step C: Preparation of

ctier H 0 O UK

a-tetrahydro-IH-2,3-diaza- cyclopropa[a]pentatelg@fﬁf% oyl acid ethyl
Te title compound was prepared in a similar manner as described in Example

9.2, Step D. MS: m/z (ES+): 235 [M+H], 189 [M#OEt]+; 'H MR (CDCi3): S 4.33 (q, 2H, J=5.9), 2.90

(dd, IH, 25 J1=17.1, J2=5.3), 2.77 (d, IH, J=47.1) 39
(m, 1H), 1.06-1.03 (m, 11), 0.97 (d, 6H, J=1}"
(t)-exo-I-Isopropyl-l1a,3,5,5a-tetrahydro-111-

1.89 fmnli11), 1.30 (t, 3H, J=10.1), 1.24-1.19
yAinji1H). Example 9.43: Preparation of
bpropala]pentalene-4-carboxylic acid. -106

,.‘.‘

WO 2006/069242 PCT/US2005/046599 HO OH H N' H The title compound was prepared in a
similar manner as destsiied ibrpsample S@atSh anifaitE Ba)n@QF qivbrbtin ¥88nfie OB MSH NMR

(CDSOD): 2 952,83 A i by I A0 8508 SRmBinglucing d. 61

J=12.4)),0.43 (sep

Example 9.44: Preparation o

: f T e
(+)-exo-|-Isoprob‘?ﬁﬂ)(?lqet@ff&%llé’-%pf&?sf@éﬁ%‘i%‘%l(ﬂ%’}mgﬁgig‘ﬁz(é?%t%l%%rjé"ﬁéfa]pentalene. H
HN'N 11 AN H IV NH (=)-exo-6-Isopropyl-bicyclo[3.1.0]hexan-2-one (0.200 g, 1.45 nunol) and

1H-tetrazole-5- }Qca
DMF (5 mL) and chille

E%Q%Xg%%%iﬁﬁma’ LESIELSAUM SAILAQAB B Aimma sneteisgselved into

otassium tert-butoxide (1.0M in THF, 3.20 mL, 3.20 nunol) was added

slowly and the FstitifiFaotition RMABREBEIYC for 1 hour. Hydrochloric acid (3.0N, 1.00 mL, 2.90
mmol) was then added slowly, followed by the drﬁp-wise adqijtt@’n of hydrazine monohydrate (0.080
mL, 1.67 mmol). The reaction mixture was alloweg to, warm'to rgom temperature and stirred

overnight. DMF 15 was removed under reducpe

DMSO (5 nL) and

@- e _arftthe reaction mixture was dissolved in
H

2
- NH

10

15

20

(2)-exo-6-Isopropyl-bicyolof3.1.0Thexan-2-one (0.200 g 1.43 mmol) and 1H-tetrazole-5-
carboxylic acid ethyl ester sodium salt (0.238mg, 1.45 mmol) were dissolved into DMF (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 stowly, followed by the drop-wise addition of hydrazine monohydrate (0.080 mL, 1.67
mmo]). The reaction mixiure was allowed o warm to room terperature and stirred overnight. DMF
was removed under reduced pressure and the reaction mixture was dissolved m DMSO (5 mL) and
purified by HPLC to give ()-ex0-1-isopropyi-4-(2H-teirazol-5-y1)-1a,3,5,Sa-tetrahydro-1H-2,3-
diaza-cyclopropa[alpentalene as an off-white solid. MS: m/z (ES+): 231 DM+HT, 203 CM-N2HHT
'HNMR (CD;OD): 8 2.83 (dd, 1H, 1;=14.6, 3,=5.6), 2.65(d, 1H, J=16.1), 1.95-1.86 (m, 2H), 0.81-
0.88(m, 7H (including d, 6FL, J=12.9)), 0.31(septet, 1H, J=3.3).

Example 9.45: Preparation of (#)-exo-1-Isobuiyl-12,3,5,5a-tetrabydro-15-2,3-diaza-
cyclopropala)pentalene-4-carboxylic acid ethyl ester.
Step A: Preparation of ()exo-6-Isobutyl-bicycio [3.1.0)hexan-2-ol.

H

H Tom
The title compound was prepared in a similar manner as described in Example 9.2, Step B.
1 NMR (CDCly): 5 422(m, 1H), 1.95-1.80 (m, 1H), 1.72-1.45 (m, 4H,),140-1.20 (m, 1H), 1.20-
1.16¢m, 1H), 1.15-1.00(m, 2H), 0.97-0.83 (m, 6H) 0.37 (septet, 1H). Contains ca 30% (x)endo-6-
isobutyl-bicvelo[3.1.0Thexan-2-ol.
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purified by HPLC to give (=)-exo-l-isopropyl-4-(2H-tetrazol-5-yl)-la,3,5,5a-tetrahydro-IH-2,3-
diaza-cyclopropa[a]pentalene as an off-white solid. MS: m/z (ES+): 231 [M+H]' 203 [M -N2+111+; 'H

NAM (CD30{% gﬁ@%{ﬁd 1H, J1=14.6, J2 5.6), 2.65(d, 11-1, 3=16.1),1.957:}R6,6% 2k} 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

(=)-exo-I- Isobutg@agaﬁ@aﬂgﬂﬂlﬁymﬁxﬂlﬁﬁbd@zmﬁaqmpmpa[mmmlene -4-carboxylic acid ethyl
ester. Step A: Preparation of (=)exo-6-Isobutyl-bicy. Io[?Hl O]hexan -2-0l. -- H qOH 25 The title
compound was prepared in a similar manner as-dgscrib&d.-itn Example 9.2, Step B. 1H NMR (CDCI3):
B } (m, IH), 1.20- 1.16(m, IH), 1.15-1.00(m,
2H), 0.97-0.83 (m, 6H) 0.37 (septet, 111). Contains ca 38%Y\=)endo-6-
isobutyl-bicyclo[3.1.0]hexan-2-ol. -107 WO 2006/069242 PCHUS2005/046599 Step B: Preparation of
()exo-6-Isobutyl-bicyclofd ¥ Ohexam@vonerddarkd B ddreittieroompodmcbed sndreparid i Hepifailar

manner as descibegkin EXATNIS £2.056R £, IMNMRUCRG1):S@ 43 87 0 4y 1:88-1.82 (m,
1H), 1.74-1.66 (m 111), 1.55-1.51(d, 1H, 5 J=5.1).1 3%@6@&?5 (%ﬁél%gﬁ 75( %0 9%@/ 3H, J=
2.5),0.92(d, 3HIF= Eéffd&%far&‘{iééé%m&%&% G e HexAH-T ORe

Preparation of (=exgd-$sebutylie;3]6|5adbtramjdre-IH-2,3-diaza- cyclopropala]pentalene- 4 carboxylic
acid ethyl ester. O O [ H N 10 H The title compound was prepared in a similar manner as described in
Example 9.2, Ste D MS: m/z (ES+ 249 [M+H +:'H C13): 6 4.30 (q, 2H,
3=7.1), 2.91 (ddSTRC: JREPRIFHGE 25Dy exp-Jdspluniy "12 oy aoeffé’é’dfﬂgwﬁ %flf) 1.59-1.49 (m, 1H),
1.43-1.34(t, 3H, clﬁ@iﬁ)’,?ﬂkﬁﬁﬂlﬁl@%ﬂ@@ﬂi@%(ﬁrﬁﬁﬂﬂm@ 64-0.57 (m, I11-1). Contains ca 30%

(t)-endo-I- Isobutyl Ia 3,5,5a- 15 tetrahydro IH 31ellaza -cyclapropala]pentalene-4-carboxylic acid ethyl
1T X<letrattydro-IH-2,3-diaza-

H N~ N
16 H
The title compound was prepared in a similar manner as described in Example 9.2, Step D.
MS: m/z (ES+H): 249 [M+HT", 203 [M-OE{]"; 'H NMR (CDCL): 6 4.30 (g, 2H, J=7.1), 2.91 (dd, 1H,
3=17.0, 1,=6.2), 2.77 (d, 1€, F=17.0), 1.98-1.93 (m, 2H), 1.59-1.49 (m, 1H), 1.43-1.34(t, 3H, =6.9),
1.24-1.15 (m, 1F), 0.85(m, 7H) , 0.64-0.57 (m, 1H). Contains ca 30% (£)-endo-1-Isobutyl-12,3,5,5a~
15 tetrahydro-1H-2,3-diaza-cyclopropalajpentalene-4-carboxylic acid ethyl ester.

Example 9.46: Preparation of (=)-exo-1-Iscbutyl-1a,3,5 5a-tetrahydro-1H-2,3-diaza-
cyciopropala)pentalere-4-carboxylic acid.

H O
OH
/1
i
20 The title compound was prepared in & similar manner as described in Example 9.3

MS: iz (ES+): 221 [M-H], 203 [M-OHT"; "H NMR (CD,OD): § 2.95-2.90 (m, 1H), 2.80 (¢, 1H,
7=16.9), 1.96(m, 2H), 1.78-1.72 (m, 1H),1.26-1.23(m, 2H), 0.98-0.94 (m, 6H), 0.62 (septet, 1K,
1=3.3).

25 Example 9.47: Preparation of (&)-exo-1-Isobuty}-4-(2H-tetrazol-5-y})-1a,3,5,5a-tetrahydro-1 H-
2,3-diaza-cyclopropa{alpentalene.




H N H 20 The title compound was prepared in a similar manner as described in Example 9.3. MS: m/z
(ES+): 221 [M+1-1]+, 203 [M-OH]+; 'H NMR (CD,OD): 5 2.95-2.90 (m, 1H), 2.80 (d, 1H, J=16.9),
1.96(m, 2H), 1. 78: 172 (m, 1H),1.26-1.23(m, 211), 0.98-0.94 (m, 6H), 0.62 A—g =3.3). 25
Example 9.47: r%pératél%n of (t)-exo-1-Isobutyl-4-(2H-tetrazol-5-yl)-1a,3,5, aﬁ?tetraolyjr ?6‘1’?;)

2,3-diaza-cyelopropalajpemialsnsodid Halaharbl i Nedbitr 08 WO 200640602 42BIC T4 S2005/046599

The title compound was prepared in a.similar en ' n le 9.44 . m/z (ESH):
205 e 11, 208 NG EEt R (GOt S o o8 et i Sery o i ok B
J=16.0),2.10-2.001itd, FL1514.0782 1 072 0(mtHT. BBRAL I Brn LEMY. 30- 083 (260410 (M3 &8ptet, 1H, J=3.2).
5 Example 9.48yRsapasationyef ff)-endo-I-Isobutyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
eyclopropaga]pentalene-4-carboxylic acid. HO ~nn/1 OH H N..N H The title compound was
prepared in"a similar manner as described in Example 93 using the 10 mixture of diastereomers
described in Exdixpiwio94; Suspacatinsehiizpesk-Jsomtyhvaiafasgnhyioli-25-4R (CD30D): 6
2.94-2.88 (dd, 1EcipheRiRdoadtealbddiR)acid5-2.24 (m, 211), 1.63-1.54 (m,
1H),1.34-1.27(m,1H), 1.07-0.98(m, 1H) 0.90(d,,3H,,J"6.6), 0.84(d, 3H, J=6.6), 0.66 (septet, 1H,
J=3.1). 15 Example 9.49: Preparation of (t) o-l-1gbbt PH-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-
111-2,3-diaza-eyeiopropalalpentalene. H H N-N+ N
prepared in a similar manner as described in Exam 'uf" 0M4 _wsing

The title compound was prepared in 2 similar manner as described in Example 9.3 using the
10 mixture of diastereomers described in Example 9.45, Step C. MS: m/z (ES+): 221 [M+H], 203
[M-OHJ": "H NMR (CD:OD): § 2.94-2.88 (dd, 1H, J=6.7), 2.65 (d, 1H, J=17.5), 2.35-2.24 (m, 2H),
1.63-1.54 (m, 1H),1.34-1.27(m, 1H), 1.07-0.98(m, 1H) 0.90(¢, 3K, I=6.6), 0.84(d, 3H, }=6.6), 0.66
{septet, 1H, J=3.1).

15 Example 5.49: Preparation of ()-endo-1-Isobutyl-4-(2H-tetrazol-5-yl}-1a,3.5,5a-tetrahydro-
1H-2,3-diaza-cyclopropa[ajpentalene.

H
H NEAN
PN
H e N
g \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 [M+H]", 217
20 M-N2HHT; 'H NMR (CD-OD): 8 2.84 (dd, 1H, J;=16.5, 1,=6.6), 2.62 (d, 1H, J=16.6}, 2.38 (m, 2H),
1.50-1.43(m, 1H), 1.22-1.18(m, 1H), 1.00-0.94(m, 1H), 0.76(d, 3H, J=6.6), 0.70(d, 3L, }= 6.6}, 0.59-
¢.52(m, 1H).

Example 9.50: Preparation of {)-endo-1-Phenyl-4-(2B-tetrazol-5-yh-1a,3,5,Sa-tetrahydro-1H-
25 2,3-diazocyciopropanfajpentalene.
Step A: Preparation of (Z)-Ethyl 5-phenylpent-4-enoate.

d\—j CO,Et

3-Ethoxyearbonylpropyliriethylphosphonium bromide (5.488 g, 12.00mmol), benzaldehyde
(3.820g, 36.00mmol) and potassium tert-butoxide (4.040g, 36.00mmol) were taken vp in MITBE
30 (300mL) at room temperature and was stirred overnight. The reaction mixture was washed with
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the mixture of diastereomers described in Example 9.45, Step B. MS: m/z (ES+): 245 [M+H]', 217 20
[M-N2+H]'; 'H NMR (CD30D): 8 2.84 (dd, 1H, JI=16.5, J2=6.6), 2.62 (d, 1H, J=16.6),2.38 (m, 21 ),

1.50-1. 43(m‘&éfl(largg}§|?9é%8(m IH), 1.00-0.94(m, 1H), 0.76(d, 3H, J=6.6), -7A(h,3H, 15, 6.6).0.59-

0.52(m, 111) 0: Preparation of
(h-endo-I- Phenwafér@hﬂ&m@hwma@as%@et@smm@a%mmmmIeaman[ealpentalene

Step A: Preparation o Et ent-4-enqate.. d o o
3-Ethoxycarboryito a&)ﬁﬁ%é%iffyﬁﬁ%gﬁﬁ ?‘Elm tn?(s)?nufl dﬁ%%areﬂr%g]r%%%ﬁs%hé B, éle (3.820qg,
36.00mmol) andpotaskiomtarebut@xiele FOEe0ghS60GHALD %l@tﬁi‘é@hsd%‘%ng@ngﬁe@%m L) at
room temperatuyg,aRd ma&xstrm@mgbt sFhe reactionmixizee was\saghed Wit -109.8V0

2006/069292 P& g&&g%%@ REAED2 e (HOAMANG e aguisguPase wam puiAdion

MTBE (3xfOO siventwas ‘removed Tform the combi ase undet reduced pressure

and the resultlnﬁ@phﬁ‘ﬁéaﬁﬁyfﬂdhﬁ%%é@é%&x@ﬂ%’%ﬁ@ﬁ%ﬁ%xam silica) to give
(2)-ethyl 5 phenylpent-4- enoate as a pale yellow oil. 'HNMR (CDCI3): S 7.36-7.31 (m, 2H), 7.28-7.21

(m, 3H), 6.47 (d,1 J511.6, 5 it 711.6,5S2=7.2),4.14 (q, 21-1, J=7.2),2.66 (dq,
2H, JI=7.3, J, 1%‘5%43? (tepﬁ %;%gﬁ [(?’ % h&l 7Ja1) Contains ca. 33% (E)-ethyl

5- phenylpent -4-enoate Step B Preparatlon of (Z)- -Ph ent-4-enal. \ CHO 10 (Z)-Ethyl
5-phenylpent-4-enoate (1.600g, 7.833mmol) en up insdighloromethane (100mL) under N2 and
chilled to -78C. DIBAL (1M in hexanes, 9mL, 9. ol) was added and the reaction mixture was

stirred at -fBC for 3 hogsszlfe %@5@@%&/@%@@@@@%&%@%% Addities-efimethanol
(25mL). The resulting solution was poured nt S Iutlon um/ tass lartarate
(400mL). Furthef (E?%aw ‘iﬁﬁ% §dd@d%aa]§i%$£ar%%gtur%e was gg'ftlrre @f oom (%%Tlﬁ erature over
night. The organie phese. m@md@cﬂ@@%d&@‘éﬁﬁn@ﬁ@v@@ erdeOB Al prassurdiiTRE resulting
oil was purified Q%&%Mm&%@m&a&eg&&%y (@1@@%1@%@1‘:{@11 h@%@ﬁﬁ@@ﬂﬁ@&)sm@tvﬁsoluton of

(2)-5- phenylpent- -enal as a Il 9 77 1) 7 (M, 211),
7.25-7.21 (m, 3HS" ‘é“‘l% Tig”j%%’f %’%& '}‘Mﬁq “%aszadp aE‘:Hh’c‘: @95177%,22 62 (m, 211),
2.60-2.55 (i, 2H)m@tmfamt@apm @rs@ﬁeﬁ?mwm v alefiee T APARBI A tnder
((th)) 2-(4- Phe;ylm&égeé%waman@ r@d@&%ﬁﬂﬂﬂ%ﬁ:ﬁﬁmﬁ (RrdringgrEp8y (L0hEDde/n-
Ibromomethan ere. taken n 1a er argon
%éﬁ“ Hqéa fo gwg —\1%%15631:3 enz!l) @ 5%@%1 nﬁﬁ%e(% Y%QW

n-butyl lithium (1 in® Ommo wise over é minutes. The
resulting mixture¥fas- W&rﬁ?éﬁ@@)vﬁﬂﬁﬁr%ﬁw 3H), 649 (d, 13 3'11 5) 5 ) (dt, 1H, =116, =72, Pb-

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.
iy
(Z)-5-Phenylpent-4-enal (0.475g, 2.97mmol) and dibromomethane (0.626g, 3.60mmol) were
taken up in THF (20mL) and chilled to —78°C under argen v-buty! lithivin (1.6M in hexane, 2.0mL,
25 3.20mmol) was added dropwise over 5 minutes. The resulting mixture was warmed slowly io room
temperature and stirred overnight. The reaction mixture was poured info saturated agueous NH4CL
(20mL), exiracted with MTBE (2 x 30mL) 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-enyt)oxiranc as a pale yellow oil. "H NMR (CDCL): 8 7.32-7.27 (m, 2H), 7.25-7.19
30 (m, 3H), 6.47 (d, 1H, F=11.7), 5.68 (J;=11.6, J;=7.3), 2.97-2.93 (m, 1H), 2.77-2.74 (m, 1H), 2.55-
2.52 (m, 1H), 2.53-2.48 {m, 2H), 1.76-1.67 (m, 2H). Contains ca. 18% (E)-2-(4-phenylbut-3-

enyloxivane.

Step D: Preparation of (&)-endo-6-Phenylbicycle[3.1.0}hexan-2-oL.
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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 resulting
oil was purifigd by column chromatography (0-20% EtOAc/n-hexane, silic% j % -2-
(4-Phenylbut‘2§qe2\r§§)/ OXitane as a pale yellow oil. 'H NMR (CDC13): S 7.32- t'%l%?ﬁ% 243%%.25-7.19 30
(m, 3H), 6.47 (d, IH, J=11.7), 5.68 (JI=I 1.6, JZ=7.3), 2.97-2.93 (rn, IH), 2.77-2.74 (m, 111), 2.55- 2.52
(m, 1H), 2.53-2.48 (in, 211), 1.76-1.67 (m, 211y Cyntai 18% (E)-2-(4-phenylbut-3- enyl)oxirane.
Step D: Preparation of (t)-endo-G-PhenbeicycU]h -ol. -110 WO 2006/069242
PCT/US2005/046599 H nn H Q.H The title compound was ared in a similar manner as described
in Example 9.2, Step B, 'H NMR (CDC13): 6 7.31-7.17 (m, 5H), 4. Oé 11, J=5.2),.220 (£, 1H,
J=8.6), 2.13-2.03 (m, I35 8¢ BIRORG [{F B HBIFES (- "’;‘éfb” %ﬁ%ﬁ‘nﬁf"fﬁ% lgzhs%‘ﬁ "5 Step E:
Preparation of (teRdB-EPTienyIGicydld [ 15 BheRAMLABAES 24 220 6-HID The ik S Bkt was
prepared in a simgiar RaRNSASAeseRedin, Examme 21 $tepi6. 'H NMR (CDC13): 8 7.32-7.24 (m,
51-i), 2.80 (t, 1H, J=8.6), 2.45-2.36 (in, 1H), 2.32-2.15 (m, 2H), 10 2.08-1.82 (m, 2H), 0.98-0.86 (m, I,
Ph-CH) Step F: Preparation of (t)-endo-I-Phenyl-4-(211-tetrazol-5-yl)-la,3,5,5a-tetrahydro-1H-2,3-
diazocyeloprop&téafpeRtaiention of (terde-NChaodingsriols TfHbert TBMpound was prepared in a
similar manner as described in Example 9.44. MS: m/z (BS+): 265 [M+H] +, 237 [M-N2+H]*;'"H NMR
(CD30D): 6 7.50-6.90 (m, 511), 3.05-2.96 (dd,@::l =6.3), 2.84-2.76 (m, 1H), 2.76-2.67 (m,
1H), 2.64 (t, 11-1, J=8.1),1.40-1.25 (m, 1H). 20 ple’g-8¥. Preparation of (f)-exo-lI-Phenoxy
methyl-4-(2H-tetrazol-5-yl)-1a,2,5,5a- tetrahydro-IH-2,3-zacgyclopropa[a]pentalene. Step A:

tent-Butyl-dimethyl-(5-oxiranyl-pent/2-enylooxy~)-silan e
Y yH The ’fiﬁg/ co%potmd wag/ prepared in a sin%ar marmer as described in Example 9.2, Step C.

' NMR (CDCL): §7.32-7.24 (m, 5H), 2.80 {t, 1H, J=8.6), 2.45-2.36 (m, 111), 2.32-2.15 (m, 2H),
10 2.08-1.82 (m, 25), 0.98-0.86 (m, 1H, Ph-CH)

Step F: Preparation of (+)-endo-1-Phenyl-4-(2H-tetrazol-5-y1)-12,3,5,5a-tetrahydro-14-2,3-

H
Hi,’W"N\H
f

diazocyclopropan]zipentalene.

N
2 >
Ho W\ N
N—NH
i5 The title cormpound was prepared in a stmilar manner as described in Example 9.44.

MS: m/z (BS+): 265 [M--H] +, 237 [M-N2+H]"; "H NMR (CD;0D): 8 7.50-6.90 (m, 5H), 3.05-2.96
(A4, 1H, J=16.4, 1;=6.3), 2.84-2.76 (m, 1H), 2.76-2.67 (m, 1H), 2.64 (¢, 1H, I=8.1), 1.40-1.25 (m,
1H).

20 Example 9.51: Preparation of (t)-exo-1-Phenoxymethyl-4-(2H-tetrazol-5-yl)-12,2,5,5a-
tetrahydro-1H-2,3-diaza-cyclopropafalpentalene.
Step A: tert-Butyl-dimethyl-(5-oxiranyl-pent-2-enyloxy)-silane.
Tssc/\”//\/\{(lD
The title compound was prepered in a similar manner as described in Example 9.2, Step A.
25 Y NMR (400 MHz, CDCl): 8 5.65 (1H, ¢t,/=15.3, 6.2 Hz), 5.57 (1H, dt, /=153, 49 Hz), 411
(2H, m), 2.9 (15, 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, s}, 6.05 (6K, 9).
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TBSO"N" ."O The title compound was prepared in a similar manner as described in Example 9.2, Step
A. 25'H NIVER (400 MHz, CDC13): 5 5.65 (111, dt, J=15.3, 6.2 Hz), 5.57 (111, dt, J= 15.3, 4.9 Hz),

411 (2H, m). 2.91 (IH, m), 2.73 (1H, in), 2.46 (111, dd, J= 5.0, 2.7 Hz), 2.19 1 (211, m),
0.89 (911, s))"f’é.b‘? Bﬁ,"%%. - 111 WO 2006/069242 PCTIPS2005/046599 %!e%?é?%%‘e%%gration of
(t)-exo-6-(tert-Byy '9i"ﬁk@ﬂa%%ﬁ%@bé%%—%@%—@%@@Iﬁe@hﬁuﬁ%ﬁﬁﬁm&hﬂﬁﬁmmihﬁﬁﬁ@ O
t-BuOMe H OH LiTMP was generated by addition of n-BuLi (2.5 M in hexanes, 51 ml., 124 mmol) to a

5 stirred solutioftof TMP (17.5g, 124 mmol) in t-BuOMe (400 mL) at -78 C. The light yellow LiTMP
solution was slowly warmed to O C. To a stirred solutioll of tert-butyl-dimethyl-(5-oxiranyl-

pent-2-enyloxy)-silane (15.0 g, 62 nnnol) in t-BuO%sj{k) at 0 C was added the LITMP solution

dropwise via cannula. The resultant mixture was stirfed ai ambient temperatureifor,18 h, and then
quenched with MeOH (20 . JAe reaction was conceftrated to a total volugoe A‘@' mL and 10 the
solution was washed W x T50 me d brine (150 5AP). Thegrginics were dried
over MgSO4, filtered, concentrated and purified on e ﬁegel column, (5% EtOAR in K&%ane, gradient
to 30% EtOAc in hexanenip give,dhe.tile,compgnpe,asa Hohiyeliwsal, siNVRA(4001MHz, CDC13):

8 4.25 (1H, d. J= 4.8 Hz), 3.49 (111, dd, J=10.8, 6.2 Hz), 3.44 (1H, dd, ) = 10.8,.6.4 Hz), 1.93 (1H, m),
1.72 (1H, dd, J=stimeg seiution 9§ TMB 41713, %,@2094%288‘%2(5‘%%31‘?2’% & Lpheilg %‘%!. (9H, s), 0.71
(1H, m), 0.04 (611119); SiePGrPiRparatiendto 0 °C. To 2 stirred solution of tert-butyl-dimethyl-(5-oxiranyl-
(t)-exo-6-(tent-Butyl-dimethyl-silanyloxymethyl)sbieyclof3,1 9l hexan-2- one. Hsth dBARMNMO TBSO
TBSO OH 4A I\fg%{%iﬁfgi }ﬁ%ﬁ%ﬁgg %’%%3}%12%1 glf 0.559 mmol) was added to a stizrrinlgl solution of
(t)-ex0-6-(tert-Butitidirdestiesiiapyinynion Ty ey Erope r e ekt sogh et ST sG> R0 (2.4
g, 20.6 mmol), ang dhMSi@:EMBIBHAGI (50hat)atambientdemmperaiure] Thenmixfeiasdstirred
for 3 h, filtered through celite, poured.on.silica gel and glyted with £120/GHRCIZ(1 1), Theggrganic
solvent Wa‘%sO eva%%?g%engl}ﬁv %Sa%%%eéo“%%gl?ﬁ%?%%’ c‘g’mpound. 'IlY_QI\JIXMI: (4%{0 MH% CDC1,3)}:1 8 3.69 (1H,
dd, J dried over MgSQ,, filtered, concentrated and purified on a silica gel columm, (5 % EtOAC in hexane,

gradient to 30% EtOAc in hexane) to give the title compound as a light yellow oil. H NMR (400

MHz, CDCL): §4.25 (1H, d,J= 4.8 Hz), 3.49 (1H, dd, /= 10.8, 6.2 Hz), 3.44 (1H, dd, F=10.8,6.4

Hz), 1.93 (18, m), 1.72 (1K, dd, J = 12.6, 8.1 Hz), 1.57 (1H, dd, J=14.5, 8.4 Hz), 1.38-1.24 (4H, m),

15 0.89 (9H, s), 0.71 (1H, m), 0.04 (6H, s).

Step C: Preparation of (&)-exo-6-(tert-Butyl-dimethyl-silanylexymethyl)-bicyclo {3.1.0]hexan-2-

one.
H H

TPAP, NMO &@
> TBSO
TESO 44 MS, CH,Cl,
H OH H O
20 TPAP (0.181 g, 0.52 mmol) was added to a stirring sohution of (-exo-0-{tert-Butyl-

dimethyl-silanyloxymethyl)-bicyclo{3.1.0thexan-2-0l (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 mixture was stirred for 3 L, filtered
through celite, poured on silica gel and eluted with ELO/CH,Cl, {1:1). The organic solvent was
evaporated in vacuo to give the title compound. "H NMR (400 MHz, CDCl;): 6 3.69 (1H, dd, J=

25 10.8, 4.8 Hz), 3.58 (1H, ad, J = 10.8, 5.3 Hz), 2.15 (1H, m), 2.05 (4H, m), 1.72 (1K, m}), 151 (1H,
m), 0.87 (9H, 5), 0.04 (6H, s).

Step D: Preparation of (+)-exo-1-Hydroxymethyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropajalpentalene-4-carbexylic acid ethyl ester.
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25 10.8, 4.8 Hz), 3.58 (1FI, dd, J= 10.8, 5.3 Hz), 2.15 (1H, m), 2.05 (411, m), 1.72 (1H, m), 1.51 (1H,
m), 0.87 (9FlI, s), 0.04 (6H, s). Step D: Preparation of

()-exo-I-Hydrgxym g‘%j)-l 3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropa[alpe% -4 - xylic acid
ethyl ester. %2\‘}6 §06/069242 PCT/US2005/046599 0 OEt 1) Et0 0 EC@%’E%@%%@U EtOH
'‘4k~n TBSO H NH H 0 2)H2NNH2'HC1 HO N H2OcH To a solution of ketone (2.2 g, 9.2 mmol) and
diethyl oxalate (1.35 g, 9.2 mmol) in EtOH (35 mL) &t rt er bit was added a solution of KOt-Bu in
TIf' (10.1 n'iL of a IM solution, 10.1 mmaol). TheHEactifin was stirred for 4 hat which time hydrazine
hydrochloride (0.756 g, 11 nnRol) jn H20 (4 5 mL) wa3 added. The reaction mixtube-wes stirred for 20
h at it and acidified to pH -3 dition of Hi: K‘Sﬁoﬁq) The volatiles were-gerioved in vacuo and
the resulting solid wa&™dftited Witr—tOAc (50 ML) and H20 (50 mL). Tt gw}é‘r“é separated and
the aqueous phase was back- extracted with EtORE 11 CtL,ombineb‘K(?.)rg icgwer® washed with brine,
dried over MgSO4, filtered, and concentrated to gié@?he title compound. ThE compound was used
directly in the next reactiaRok@oxibh ittt parnificatien! dtthNMRIMO0 MidzS CHEIB) BOHZS (2H, g, J

=7.1Hz),341 %' ) d der Ny was added a solution of KOLBu in THE (10,1 v of 2 I1M solution, 10.1 mmol).
J=11.4.5.9Hz), 358 0 4d521

)
1:4.6.8H7),2.84(1H,dd,J=16.9,6,2H7),2.69(IH,d,J=_16.9 Hz) 2,05 (2H,
m), 1.26 (3H, t, Tee7eachp)ves FEreLPr thil AP RS DEeh (BRI %5%%13%7%%”‘@??0@0;% mm),

5% v/v CH3CN {gontainitgdl HnyfeadifeA ninth @« coraainig 1 sorsud Fiiiledradient by 999¢4#onCH3CN
in H20, 3.5 ML (R s o 2tk 5ol Whud PRSI RICRARINRIed wits
1-Hydroxymethﬁ-|a,2, ,.ba- etra?gz/d ro-1H-2,3-diaza- cyctcg%?%g#%e taIene-S4- aggg%)ﬂ)( Ilckgmd amide.
00 OEtNH9 HRARIADH, PARFR S Hiox BhETEOR R 118 4 Sottition of ester (5.3 g, 23.9
mmol) in dioxanex{BetitiviEe addBd ambiedicgmR2Ovryerarige (B IRIEehor 2000t The
mixture was plaggd in a.p00 /Ml RreX RRMUE BRI, The compound was used directly in the next reaction
10 with no further purification. "H NMR (400 MHz, CDCL): 8 4.23 (2H, q,/="7.1 Hz), 3.41 (1K, dd,

J=11.4,59Hz),3.28 (15, dd,J=11.4,6.8 Hz), 2.84 (1H, dd, /= 16.9, 6.2 Hz), 269 (1H,d,J=

16.9 Hz), 2.05 (26, m), 1.26 (3H, t, J=7.1 Hz), 0.78 (1H, m). HPLC/MS: Alltech® Prevail C18

column (5p, 50 X 4.6 mm), 5% v/v CH;CN (containing 1% v/v TFA) in H,O {containing 1% viv

TFA) gradient to 99% v/v CH;CN in H,0, 3.5 mL/min, £, = 1.54 min, EST’ =223.2 M + H).

15
Step E: Preparation of 1-Hydroxymethyi-1a,2,5,5a-tetrabydro-1H-2,3-diaza-

cyclopropa]ajpentalene-4-carbexylic acid amide.

OEt

NH,OH,
dioxane

To a solution of ester (5.3 g, 23.9 mmol) in dioxane (80 mL) was added anmmonium

20 hydroxide (28% NH; in H,Q, 400 mL). The mixture was placed in 2 500 mL pyrex bottle and
agitated on a shaker plate for 22 h at rt. The mixture was concentrated in vacuo to a fotal volume of
100 L at which Hime a light yellow precipitate was evident. The mixture was filtered and the solid
was washed with H,O. Further drying of the solid gave the title as 2 white solid. The compound was
used directly in the next reaction with no further purification. ' NMR (400 MHz, DMSO-dg): 8

25 7.29 (1H, bs), 7.12 (1H, 5), 4.62 (1E, bs), 3.39 (1H, dd, I = 11.4, 6.0 Hz), 3.28 (1H, dd,T=164,5.3
Hz), 2.82 (1H, dd, T = 164, 5.3 Hz), 2.73 (1H, d, T = 17.8), 2.03 2H, m), L.75 (K, sy, 0.76 (LI, m).
HPLO/MS: Alttech® Prevail C18 column (5, 50 x 4.6 mm), 5% v/v CHyCN (containing 1% v/v
TFA) In HoO (containing 1% v/v TFA) gradient to 99% v/v CH,CN in HyO, 3.5 ml/min, f= 1.49

min, BSI" = 194.0 (M -+ H).
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agitated on a shaker plate for 22 h at it. The mixture was concentrated in vacuo to a total volume of
100 mL at which time a light yellow precipitate was evident. The mixture was filtered and the solid was
washed with 1120. Further drying of the solid gave the title as a white solid. The compound was used
directly in thenestfe%ed6h with no further purification. 'H NMR (400 MHz,Pﬁmgggﬁ% 4895 729 (1H,
bs), 7.12 (1H, s), 4.62 (IH, bs), 3.39 (1H, dd, J = 11.4, 6.0 Hz), 3.28 (111, dd, J = 16.4, 5.3 Hz), 2.82
(IH,dd,J=16.4,53 Hz),2.73 (111,d,J = 17.8), 2.03 (211, m), 1.75 (IH, s), O.76\/§1H m). HPLC/MS:
Alltech(r) Prevafters &orpatAter @dﬂ“@f@%ﬁ?ﬁ%%‘vﬁfmﬁwi(&ﬁ? ﬁiffér PR AR 20
(containing 1% vjvidirépriacheritdo-DOMbaiviCicig @iida. 120, 3.5 mL/min, tr = 1.49 min, ESI" = 194.0
(M +H). -1.13 WO 2006/069242 PCJ/II82005/046599 Step F: Preparation of ¢
(f)-exo-2-Benzyl-lI-hydroxymethyl-la,®,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropala]pentalene-4-carboxylic/aci Amide. O NHZ NHZ H'N'N BnB
HON H O 5 The amide {{ag’paifialy; dissolve®itFdiXafe (60 mL) apd )
nunol) was added follpywEebyy M bromide (4,£5.0,.24.9 nnnolj©
and the reaction stirred for 20 fj at rf' The mixture was acidified to pH =2 b
aqg.) and concentrated to dryness in vacuo. The resultant residue was dissolved in EtOAc and washed
with NaHC®3 (sat. aq.TB0mity wricPaty (Gooked imdiees(Gleward pifmed b Sita’20%L! column
(40% EtOAcC in hexane.giasientio 88 detasdm:iexane), ta givadheTbe azytatedbwisdduste'H NMIR
(400 MHz, CDCI3): 6 7.38 E%H, m), 7.26 (2H, m), £ : _G‘giﬂ\]z- o
15.0Hz),5.23(11§,28fﬁ‘éd1 ) 53‘?%%’{3 M ,%.%%1&%%%%6 1%%@%“(:‘% b 6o e S H. d, 3 =
16.6 Hz), 2.07 (FEFL (Y, 207 endiepnosayaied 6sSameshid) veren Tharsimseeunres Aftelrt Brévail c1s
column (5, 50 X 4=6 wudndd &% WAHCHIENa(cantainingl 16 A0 TEA R HAQ{cantaitiingohs 48éav/v TFA)
gradient 10,99% WU GLCNDAIZ0 25 TRl - dB1ERUR. FRLEETA B SIEP C:

Preparation of ()-exo-2-lBenz oromethyl-la,2,5,5a-tetrahydro-IH-2,3-diaza- _
cyclopropala]petafisie-B-EAIBARINMID RPH2 4 BEEL1M RO HO R CHMENH #£0 (1. d. 1=
15.0 Hz), 5.23 (1H, d, ] = 15.0 Hz), 3.55 (1H, m), 3.19 (1H, m), 2.96 (1H, dd, T = 16.6, 6.2 Hz), 2.88

(1K, d, 7= 16.6 Hz), 2.07 ({H, m), 1.76 (1H, m), 1.05 (1K, bs), 0.90 (1H, m). HPLC/MS: Alltech®
Prevail C18 columm (5y, 50 x 4.6 mm), 5% v/v CH;CN (containing 1% v/v TFA) in HO (containing
15 1% viv TFA) gradient to 99% v/v CH,CN in H,0, 3.5 mU/min, ¢, = 1.81 min, EST" = 284.2 (M + H).

NH,
, H\N HO dioxane

Step G: Preparation of (X)-exo-2-Benzyl-1-chloremethyl-1a,2,5 Sa-tetrahydro-1H-2,3-diaza-

cyclopropalajpentalene-4-carbonitrile.

Cl

20 A flask charged with anhydrous DMF (4 mY.) under N, 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 amide (1.0 g, 3.5 mmol) in DMY (4 mL) was added dropwise. The mixture was slowly warmed
to t and stirred for 20 h, and NaHCO; (sat. ag., 10 mL) was added followed by H,O (15 mL). The
mixture was stirred for 10 min and concentrated to near dryness in vacuo. The resicue was dituted

25 with FtOAc (20 mL) and F,O (20 mL). The layers were separated and the aqueous phase was back-
extracted with BtOAc (20 mL). The combined organics were washed with NaHCO; (sat. aq., 30
mL), and brine (30 mL), dried over MgSQO,, filtered, and concentrated to give the title compound as a
brown oil. The compound was used directly in the next reaction with no further purification. H

NMR (400 MHz, CDCL): & 7.38 (3K, m), 7.31 (2H, m), 5.30 (1H, &, T = 14.8), 5.26 (1H, 4,1 = 14.8
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20 A flask charged with anhydrous DMF (4 mL) under N2 atmosphere was cooled to O C and thionyl
chloride (0.77 mL, 10.6 mmol) was added dropwise. After stirring for 5 min, a suspension of the amide

(2.0 g, 3.5 nimal (4 mL) was added dropwise. The mixture was slp‘\fvzl Br:r)(ge 1§ 1t and
stirred for 20 820 é% 03 (sat. ag., 10 mL) was added followed by H20 {”5%6 Tﬁe mixture was

stirred for 10 m@z)a@Qm@p%@tﬁaJ@@ztcs Besy, @msﬁ d, vaqua, Thegsidugwas, amm@ml 25 mith EtOAC
(20 mL) and H20O (20 mL The layers w e se 0. k- extracted
with EtOAc (20 %ﬂi)milh% comﬁgﬁ %)?85 éﬁ;sﬁlgg ?ﬂ”ﬁlé‘@?ﬁﬁ & f(and brine
(30 mL), dried dvesrdMgBQay.fitered mﬁ%w@éﬁﬂs@iéﬁm@mtwéﬂt«lé”wﬂﬁé@m@oa@@nsﬂow‘bn. The
compound was Hsed directly iadhenexicieaction withne.further purfication. 844 NMRi{400 MHz,
CDC13): 6 7.38 (3H, m), 7.31 (2H, m), 5.30 (1H, d, J = 14.8), 5.26 (1H, d, J = 14.8 - 114 WO
2006/069242 PCT/FJS2005/046599 Hz), 3.47 (1H, dd, 7 = 11.4, 6.6 Hz), 3.22 (1H, dd, J = 11.4, 8.1
Hz), 2.89 (1H, déted B J;ﬁ@aﬁaﬂomy(ﬂ:zem:(ﬂ;ﬁ_lem~1aphemx5m§l)ylzi%ﬁfmtqﬁﬁyhadyz*l&ﬂﬁrﬁwfog (IH,
m). HPLCJMS: M}W&@ Viedlefe l8e@b AL, 50 X 4.6 mm), 5% v/v CH3CN (containing 1% v/v

TFA) in H20 (containing 1% v/v TF4y gradient to 99% v/v CH3CN in H20, 3.5 mL/min, t, = 3.02 min,
ESI'=284.4 (M + H). 5 Step H: Pregaration of y

(f)-exo-2-Benzyl-I-phenoxy yl-4a,2,5,5a-tefrah Qr -IH-2,3-giaza-

cyclopropa[a]pentalene-init\rlLe NN H i E gnég]j& | H\Kf kK, AN HHThe
\ ' J41. g, 1.5Bwminwl), and REE 0' Oy nql) were

@ was sealed and heated in a mm:row v ;

for 40 minutes. After coollng to ambien perature, the reaction mixture was taken 1 ethyl
acetate and washed onge mﬂm Ywaiey ¢ OnEAwith), phER) dried guer MEBM4d BRCO.qoneepteted in vacuo.

The resulting residu Was r p L (10 A,
250 x 21. Z%m) B8 (vR/ ‘?gl’?cont nfﬁE 1% VIV gl<1E|:AQ %ﬁ%%%@%ﬁ%‘ﬁﬁﬁ?ﬁg% 1%)% ‘\8/%%&15%%

gradient to 95% EBT M?ﬁfﬁﬁ‘i’h4@(ﬂ‘*ﬂ2tfﬂ ﬁ@?ﬁﬁ"@}% iﬁ@%ﬁ@?@ﬁ?ﬁ@&ﬁﬁ e T3 AR LB After
lyophilization. HRk&/MS: Atkeslat. Biewaihé bieatiimm (s, @bowditbrinmjibdevuWEIIBON (containing

L0 W TEA) I HE0LCaNAINg i\ TER) QRIBOLIO AR Y AR AROR RS kit .

3.50 min, ESt = Preparation o
()-exo-2-Benzylphend et ﬂ»%é‘i’-f‘f@t?d?@é 15718 SRR CoatpaiRRk gy TFA) I B0

H-2,3-diazascycloprepalalpertalene) dhdient to 95% 10, 20 mb/min, A= 214 nm to give the title commpound as
a white solid after lyophilization. HFLC/MS: Alltech® Prevail C18 column (54, 50 * 4.6 nom), 5%
v/v CH;CN (containing 1% v/v TFA) in H,O (containing 1% v/v TFA) gradient to 99% v/v CELCN
in H,0, 3.5 mL/min, ,= 3.50 min, BST" = 3423 (M + H}.

20 Step I: Preparation of (+)-exo-2-Benzyl-1-phenoxymethyl-4-(2B-tetrazol-5-yli-1a,2,5,5a-
tetrahydro-1H-2,3-diaza-cyclopropalajpentalene.

R . NaNj, ZnBrg
B . e

’

N : DMF, A
H

The nitrile (0.30 g, 0.88 mmol), ZnBr, (0.400 g, 1.76 mmol), and NaN3 (0.345 g, 5.31

mrol) were dissolved in DMF (5 mL). The reaction vessel was sealed and heated in a microwave

25  reactor to 190°C for 15 minutes. After cooling to ambient temperature, the reaction mixture was
acidified by the addition of HCI (1N, aq.) and purified by reverse-phase HPLC: Phenomenex® Luna
C18 column (10 g, 250 x 21.2 mm), 5% (v/v) CH;CN (containing 1% v/v TFA) in F;0 (containing
1% viv TFA) gradient to 95% H,O, 20 mlmin, A= 214 nm to give the tifle compound as a white
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N,N NAN~rrN HN NaN3, ZnBrz\'"H\N N DMF, AO Ni _ HH/ The nitrile (0.30 g, 0.88 mmaol),
ZnBr2 (0.400 g, 1.76 mrnol), and NaN3 (0.345 g, 5.31 mmol) were dissolved in DMF (5 mL). The
reaction ves§§$y@§/§ﬁ%§i§d and heated in a microwave 25 reactor to 190&@6%@@%@' After

cooling to ambient femperature, the reaction mixture was acidified by the addition of HCI (1N, aqg.) and
purified by reversq-phasR iRk RISROMENSREMBrefail 8 COlUMA(GR, A0 25 Bl 2awm), 5% (V/V)
CH3CN (containing 1% Vv/v TFA) in H20 (containing . 1% y/v TEA), gradient. t 00/ E 931\29) ml/min,X=
214 nm to give tHef I@‘Wﬁ’ﬁ&“&l%’s@%ﬁ?@s 1{51‘1%1%\1/&7‘64 ié"o‘%&d@g’*gﬁ %rrt))&gggg% 046599 solid after
lyophilizing. HPHO/MS miitée () 2Fieveil KST8=88fuhiM (3050 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 CH3CN in 1-120, 3.5 mL/min, t, = 2.71
min, ESi = 384.9 (M + H). 5 Step J. Preparation of i g 15-vI\-18.2.5.50-tetralydro-1H-
(t)-exo-I-PRenoRyMdtHyICBA 31O ?fé%‘f- - ﬁ?ﬂj,g,gélff{éﬁ'éﬁgcffg){?ﬁﬁ- 5,§}d1|g’zh3cayc?|c§prgp£[a]pentalene.
N, N. N\ ~N NRAZ:da-dydbptdi@eiBuder=-H \N N _ DMSO, Air N H H Air was bubbled through a
stirring solution of protected compound (8.150 g, 0.39 mmol) and KOt-Bu (4.0 mL of a solution in

THF, 4.0 mmol) in DMSO (4 mL) for 2 ne{fm The remaining 10 THE was removed in ‘y(‘aCl]‘(?! and the
reaction mixture was diluted with EtOAG\2f) mL) and H20 (20 mL). The layers were sepamted and the

organic layer was washed with brine, dried over MgSO4, concentrated, and purified by reverse-phase
HPLC: Phenomea C @ {0 p, 250 %Cﬁﬁmﬁ; 5) CH: A ining 1% viv
TFA) in H20 (contiining a7 W RFA) gradientto OBMSEIZ, 20 mwin 6= B4 nr ive the title

compound as a white solid after Iphili ‘ 15 N'VSR (400 MHz, DMSO-d6 8 7.28 (2H, m), 6.94
(3H, m), 4.06 (1H, dd, 3 =10.5, 6.1 Hz), 3. H,dd,J=10.4,7.9Hz),2.98(1H,dd,J=16.3,6.1
Hz),2.88(IH,d,3=16.6Hz): 240tk dmrodsd4 (irtngndhitic@ b distertry ¢4RO@INIS: AlitebAPrrPadval C18
column (56, 50 x &SIV M RN ORI ARG DAL RO (epntaiaingrkiiy TFA)
gradient to 99% v/v CH3CN in o , ' n
10 THF was removed in vacuo and the reaction mixture was diluted with EtOAc (20 mL) and H,0 (20
mL}. The layers were separated and the organic layer was washed with brine, dried over MgSO,,
concenirated, and purified by reverse-phase HPLC: Phenomenex” Luna C18 column (10 g, 250 x
21.2 mm), 5% (v/v) CH;CN (containing 1% v/v TFA) in HO (containing 1% viv TFA) gradient to
95% H,0, 20 mlmin, A=214 nm to give the title compound as 2 white solid after lyophilizing. "H
15 NMR (400 MHz, DMSO-dg): § 7.28 (2H, m), 6.94 (3H, m), 4.06 (1H, dd, T=10.3,6.1 Hz),3.83
(1H, dd, T =104, 7.9 Hz), 2.98 (1H, 4d, 7= 163, 6.1 Hz), 2.88 (1H, d, I = 16.6 Hz), 2.40 (1H, m}),
2.34 (1H, m), 1.21 (1H, m). HPL.C/MS: Alttech® Prevail C18 column (5y, 50 x 4,6 mm), 5% viv
CH,CN (containing 1% v/v TFA) in HzO (containing 1% v/v TFA) gradient to 89% v/v CH;CNin

H,0, 3.5 mL/min, £, = 2.08 min, EST" = 295.4 (M + H).

Example 9.52: Preparation of (%)-ex0-1-Methoxymethyl-1a,3,5,52-tetrahydro-1H-2,3-diaza-
cycloprepalalpentalene-4-carboxylic acid.

Step A: Preparation of (H)-exo-2-Benzyl-1-hydrexymethyl-1 2.2,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafa]pentalene-4-carbexylic acid ethyl ester.

Et
© BnBr, NaOHM

Y.
o

dioxane

N
HO A

25
The ester (1.5 g, 6.75 mmol) was dissolved in DMF (20 mL) and K,COs (1.84¢, 13.5 mmol)

was added followed by benzy! bromide (1.73 g, 10.1 mmol). The reaction stirred for 20 h att. The
mixture was diluted with EtOAc and washed with water and brine, dried over MgSO,, and
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H20, 3.5 mL/min, t, = 2.08 min, ES1 = 295.4 (M + H}. 20 Example 9.52: Preparation of
(f)-exo-I-Methoxymethyl-la,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropa[a]pentalene-4-carboxylic acid.
Step A: Prep 5‘9 ) &I gt)-exo-Z-Benzyl-l-hydroxymethyl-la 2,5,5a-tetrahygrq-IH-2 3-diaza-
f . . e

cyclopropa[a?geng%en%-lﬁcarboxyl|c acid ethyl ester. 0 O OEt OEt BnBr,gl\&I% HZ%IE}IMH&\%?QN dioxane
T :?5N _ HI§3 25&%&(%&?%%@3@15@1&.ﬁmmk)wa@ﬁ'ﬁaommm Eol2fhrahy.and A2 O3 (1.84g,

.5 mmol) was adde owed, nzyl bromide (1./3.9, 10.1 mmol), The reacli iRggRfor 20 h
atrt. The mixtur&#{as %ﬁ‘ﬁ & Ov%%gé Cclxalhe a&v@é%%v%ﬁh w ?g%egéﬁ%%%ag?dried%%r% S04, and
-116 WO 2006 1060%42. ROTIY & J06504 65903 L8R cahtt dit b Hrméss ivaetio Frie/ rzeg ue was

Eurifield toré a SiZﬁ%)igﬁi&&M{]H,WQﬁ%%%E@.M(m, hexaneigradiont to7753EEZIQAL(IHheyang) 1o give the
enzylated product as_a white solid. 'H NMR_ (400 MHz, S 7.3 A H. m), 5.42
(1H, d, J= i 4.9 ﬁ?},@%@%ﬂ%’ &16"7] Q%ﬁ)@’ 1.37 ((31-8‘&, Ml:’zl H%E%%? %IF?, m). él(égﬂ\gg) AZi’cec%‘é%rcVaﬂ)
Hz),4.36(2H,q, JE T8 bhizB(14 (LHk, A /281 (1% e 0 (2@ iy 298 {1 FF &) Je g0 osniainme B8Y(IH, m),
1.67 (IH, m), 1.37%: (3t biedrid obok @) O:BEN Mt HRLGIMS=Alltesh(rb&ireval 2248-gglumn (5, 50 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
CH3CN in H20, 3.5 mL/min, tr = 2.11 min, EST= 313.2 (M + H). Step B: Preparation of
(t)-exo-2-BenzyIStamBthbreparetioylel f:PeBosaBenrayashiyetiiblal 3.6a-tetrabydro-1H-2 3-diaza-
eyclopropg@]pe@a@g&;ﬁmﬁg&%gﬁ@%@@ﬁt@gﬁ,y@e@rQEt OEt HI\N NaH, MelH'\N HO N, |
DMF O.N H _ H To a solution of thg,alcohol (0.350g, 1.1 mmol) in DMF (5 n>Ljywas added Nall (60%
dispersion, 0.088 g, 2.2 mmol) at 0C\unggs N2. The mixture was stirred for 10 mi-agek Mel (0.239g,
1.7 mmol) was added. The reaction ghixture stirreq gt gmbient temperafur

with water. The mixture washg ’

pt(a\ngith EtOAe{Z 16k the C{nbil ea,mganlc

: ) and
HO™ T TN DMF o
-0

To a solution of the alcohol (0.350g, 1.1 mumol) in DMF (5 mL) was added Nall (60%
dispersion, 0.088 g, 2.2 mmol) at 0°C under N;. The mixture was stirred for 19 min and Mel
(0.239g, 1.7 mmol) was added. The reaction mixture stirred at ambient temperature for 20 h, and

15 quenched with water. The mixture was exfracted with EtOAc (2 x 10 mL) and the combined organic
layers were washed with water (10 mL), dried over MgS0O,, and concentrated in vacuo. The residue
was purified on a silica gel column, eluting with hexane:EtOAc (6:4) to give the tifle compound.
BPLC/MS: Alliech® Prevail C18 colunm (5, 50 * 4.6 mm), 5% v/iv CH;CN (containing 1% v/v
TFA) in H,O (containing 1% v/v TEA) gradient 1o 99% v/v CHsCN in H;0, 3.5 ml/min, £ =2.65

20 min, BST =3274 M+ H).

Step C: Preparation of (x)-exc-1-Methoxymethyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafalpentalene-4-carboxylic acid.

Q
OH
KO&-Bu/ THF
i ~ NH
DMSO, Air ~.
=~ o N
H
235 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 L hat1t. The remaining 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 &, 250 x 21.2 mmy), 5% (v/v) CHRCN
(containing 1% v/v TFA) in H,O (containing 1% v/v TFA) gradient to 95% Hz0, 20 mib/fmin, h=214
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layers were washed with water (10 mL), dried over MgSO4, and concentrated in vacuo. The residue
was purified on a silica gel column, eluting with hexane:EtOAc (6:4) to give the title compound.

HPLC/MS: C? r) Prevail C18 column (5, 50 x 4.6 mm), 5% v/v CH3C #i%é Ini (%sg viv. TFA) in
H20 (conta'iar\yiizggz g6”/13"‘\‘/5/5‘”r|:A) gradient to 99% v/v CH3CN in H20, 3.5 mL/min. B min,

cyciopropalalne s o Rl O LMD DM
y -4- xylic acid. - N 3 —

SO, 11 H 25 ATHASHED R 1z iR ‘é@nﬁ%ﬁﬁwﬂeiﬁr&ﬁé’%g‘ 3‘3%3% }r%r%%)’i 1%0 KOt-Bu
(2.3 mL of a 1Magclutien,inZTH4); 2 3B Hnb)n4DBVMSC-02.8 Hiln)féi04 (et . T8& ¢&hfaining THE was

removed in vacyaApd e, [RAGtIRR MRS RCidified by $he addilionsal HQIHAM agm-and purified by
reverse-phase HPLC: Phenomenez Luna C18 co u%ﬁ%g ;%ﬁ@gfw v/r\l/)rgE|§§:N
(containing’ 1% viF T EAYHIBE RGO HAIRIAG Y SRR TERY yYadient to 959% H38, % mi/min, X = 214 -
117 WO 2006/068.282 PGHAISPOT5/046599 nm to give title compound as a white solid after
lyophilization. 'H NMR (400 MHz, DMSO-d6): S 13.0 (1H, bs), 3.31 (1H, dd, J = 16.7, 6.4 Hz), 3.24
(3H, s), 3.22 (1H, dd, J =10.5, 7.2 Hz), 2.84 ( . T

(0 5-16.9.6. 7SI Tt Bepar e Qe bR S e
Alltech(Prevail CB8dsahicrsoBeBtakpsraiern), 5% v/v CFI3CN (containing 1% v/v 5 TFA) in H20
(containing 1% v/v TFA) gradient to 99% v/v CH3CN in H20, 3.5 mL/min, t, =1.36 njin&SI = 208.9 (M
+ H). Example 9.53: Preparation af (laRy_5aR)-(+)-4-(2H-Tetrazol-5-yl)-la,3,5,5a-tett:
2,3-diaza-cyclo propa [ p entalene IN- O Q O -K-GieL, DRIBG K-OtBuU, 2.2 eq

HCI, 3eq H NH NN Qx 2,4. N FeH 1P RSP ROCEDURE H

DMF. Tetrazole was th ded tosthe 'solution. HoNNHa, 1.15 eq
H

+ NaNN 2. 2N
3 Hdissolved in

10 ieq teq

PROCEDURE: Ketone was dissolved in DMFE, Tetrazote was then added to the solution.
The resulting suspension was cooled 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
HC] solution was then added slowly, followed by the dropwise addition of hydrazine hydrate (64%

15 hydrazine). The reaction mixture was allowed to warm to room {emperatiure overnight.

WORK UP: DMF was removed and the residue was partitioned with water, extract (7X)
with BtOAc. The organic was dried over Mg80,, filtered, concentrate in vacuo. The crude product
was purified on reverse phase column (25% CH;CN + 0.1% TFA, 75% water + 0.1% TFA,
wavelength = 265 nm ) (10 minutes run). Separate isomers on SFC (AS (21x250mm), 30% MeOH +

20 0.1% TFA). Repurify on reverse phase colurmm (25% CH3CN +0.1% TFA, 75% water + 0.1% TFA,
wavelength = 265 nm ) (10 minutes run) 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 (H-endo-1-methyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-

25 cyclopropa[a]pentalene-4-carboxylic acid and exo-1-methyl-1a,2,5,5a-tetrahydro-1H-2,3-
diaza-cyclopropalajpentalene-4-carboxylic acid.
Step A: Preparation of (R)-5-(chloromethyl)tetrahydrofuran-2-oL

O™ DIBAL-H HOA
ol e c

To a solution of (R)-3-(chloromethyl)dihydrofuran-2(3H)-one (6.69 g, 49.7 mmol, see
30 Movassaghi, M.; Jacobsen, E. N. J. Am. Chent. Soc. 2002, 124, 245 for preparation) in DCM (150
mL) under N, at-78 °C was added diisobutylaluminum hydride (144 DCM, 62.1 mi, 62.1 mmol)
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The resulting suspension was cooled to 0C. Potassium-t-Butoxide solution in DMF was added slowly
to the mixture keeping the temperature <10C. The mixture was stirred at OC for 1 hour. 2N HCI

solution Wasw(?rz}g%gﬁ%g ﬁlowly, followed by the dropwise addition of hydr%{j]%g%qﬁtf 4% 15
hydrazine). The reaction mixture was allowed to warm to room temperature overnight. RK UP:

DM Fdwaz femo%@&g%%t%&@‘gi@%%ﬁ@&&&i@@adwﬁb M@&é@éﬁ&ﬁﬁ&lﬁm MHDEECOAEL g JKae organic

was dried over M 4, filtered, concentrate.in vacuo. The cr uct was purified on.reverse

phase column (¥554 BASERPEE T %%feﬁff’&?%% 3\?%3?4%%&]&?%}3‘?,{9\%5\&/“&%h@c{ﬁ?ui% asrg%e?lo minutes

run). Separate isshiersionrSFE (ASY(21KEbI M BossNVe Bt FRUCHDs VEATIREAGHHIEN reverse

phase column (25%, G HAGN & ekl 5 FERUMBIErTh A d96:TH Arg iy elengiltco@BHiesn), (10 minutes

run) in order to eliminate, yellow co#or. Th?gxé\@jgg 0(]?Iide eg?gggfgr%g_% ﬁé/gg epand alloyed to
SS'CHYS Xample ) ' ’

crystallize tb proVide plire White/eaIonELE S 54: Preparation of
(+)-endo-I-methyleld, 2¢5:B aitatrahyrro: 1epiBeei 473525 )cy ol SRIBIAPA ekt A ERE 1 Marm e dcid and

exo-l-methyl-la, 2, &, 5aqtetrahygorting R- fiaza-gyglopropalalppatalenesdigasnxytic dcie: Step A:
Preparation of(R6)- chlorome'%%y
i

-( I%%trahydrofy_ran-z l, Q0.- -H HO vI/O~~. v ( [)JOW To a
solution of (R)-S-&ﬁlﬁr%ﬁéﬂ%l iny r@}%r%:fﬂél%lf-’gr?eﬂé’.8@3%&%@?}1%‘0 , ?§§6§Wm%vaﬁgsgaghi, M.;
Jacobsen, E. N.({1#nz), CHaiil, 30Q3. 200, 122,245 onpidpardfiéh). mDCM (150 mL) under N2 at -78
C was addgd diisobutylaluminum hydride (IMDCM, 62.1 ml, 62.1 mmol) - 118 WO 2006/069242

PCT/11S2005/046599 over 15 minutes . The m'xtur% Wagstjrred at -78 C for 30 mm at which time
MeOH ((10 mL) Y8 a8t aRer M v a P Bt AT

rom cooling. Rochelle salt (150 mL sat.
aqueous) was added and the mixture was stirred for Ih while warming t% ¥t. The organic phase was

removed and the aqueo extracted viithe BEQAR (2 X). The ineeOrganics were dried
over MgSO4, 5 filtered, and ¢ trat€t to give ijfS‘-'(ch’rUrdﬁ'rethyl)tetrahyd rofuran-2-ol (6.65g, 48.7
mmol, 98% yield), a clear oil, as a mixture of epim&¥#$:J5i71). '"H NMR (400 MHz, CDC13): Major
epimer: 6 5.62 (IH, m), 4.48 (IH, dqg, J= 7.6, 5.6 Hz), 3.67 (1H, dd, J=10 \,5 Hz)¢3.61 (1H, dd, J=
11.2, 6.0 Hz), 2.65 (1H, m), 2.24 (IH, dq, J=12.4, 8.0 Hz), 2.10-1.728H, m). Minor epimer: 5 5.30
(1H, m), 4.29 (1H, ni), 3EBs(Rikhsion)oiRBB (iHenylprRsIRluRighidinG).5 16 SirBrbropaFatan of
cis/drams-(R)-2-(pent-S-eny ) oXiAnR:ME A0 TR m BNl (BY o 1 5\ Gebiby). The solution
15 was stirred for 0.5h at which time the (R)-5-(chloromethyljtetrahydrofuran-2-ol (1.00 g, 7.32 mmol)
was added at 0 °C as 2 solution in THF {15 mL). The resulting solution was allowed fo warn: to 1t
and stirred overnight. The mixture was guenched with H,0 and extracted with Et,O (2x), dried over
MgSO0,, filtered, and concentrated. The mixtire was purified by silica gel chromatography (1% EfO
in pentane gradient to 5% E4,O in pentane) to give the (R)-2-{pent-3-enyl)oxirane, a clear oil, as an
20 inseparable mixture of olefin isomers (cis : rans =2.3 1 1). H NMR (400 MHz, CDCly): §5.55-
5.26 (2H, m), 2.93 (LH, m), 2.76 (1H, m), 2.49 (from cis isomer, 0.7H , dd, J= 6.0, 2.8 Hz), 2.48
(from trans isomer, 0.3H, dd, J=6.0, 2.8 Hz), 2.21 (from cis isorner, 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 (15,25,5R,65)-6-methylbicycio[3.1.0]hexan-2-ol and (15.28.5R 6 R-6-
methyibicyelo[3.1.0] hexan-2-ol.

NN

H H
' LITMP
+ —. = X Metn -+ Me
o
MeM H OH H o oy

The intramolecular cyclopropanation of (R)-2-(pent-3-enyl)oxirane (980 mg, 8.74 mmol)
was performed as described previously in Example 9.1, Step A to give (1 S,28,5R,68)-6-
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LIHMDS, THE O Me To a suspension of ethyl triphenylphosphonium bromide (5.57 g, 15.0 mmol) in
THE (15 mL) at O C was added lithium bis(trimethylsilyl)amide IM THE (15.0 nil, 15.0 mmol). The
solution 15 was stirred for 0.5h at which time the (R)-5-(chloromethyl)tetr an-2-0l (1.00 g,
7.32 mmol) Wat B8 H o C as a solution in THE (15 mL). The resulting%%%%%ﬁégg owed to
warm to rt andﬁé&ﬁg@ﬁc%@gﬁ&qi]ﬂe;fagsm%wtﬁswgﬁm@ﬁpm%%tbyﬁa@imtmmwth Et20 (2x),
dried over MgSO4, filtered, and_ concentrated. The mixture was purified by silica gel chromatography
(1% Et20 in pertshie P ALt (5 550 B30 S PRHEATE Yo give the (R)-2-(pent-3-enyl)oxirane, a clear
oil, as an 20 inge&pafas Mbdenddbicldfild seisaE®:: trans = 2.3 : 1). 'H N. MR (400 MHz, CDC13):
55.55- 5.26 (2Hg vk P b abiP $1H s Mh 2.40-Urom.sisdsomer) 0. 7k del(siE 8)0) Q18 Hz), 2.48
(from trans isomer, 0.3H, dd, J= 6.0, 2.8 Hz), 2.21 (from cis isomer, 1.4Fl, q, J= 7.6 Hz), 2.14 (from
trans isomér, 08H, m), 1.67-1.56 (SH, m). 25 Step C: Preparation of
(1S,2S,5R, 6S)-GsmsthyliiweiodG ol ahSiekand-¢kS, 2S ,5R,6R)-6- methylbicyelo[3.1.0]
hexan-2-ol. Me Q:W TP o6 Mesrescde sQ MerH, @bi-+H Oty Tihs intramjolesulas exiglepropatation of
(R)-2-(pent-3-enyl)oxirane (980 mg, 8.74 mmal) was performed as described previously in Example
9.1, Step A to gie (P E(HE BRIGE 284115 CRAH ’86&(%9‘?02[2 PCT/I1IS2005/046599
methylbicyclo[3.1.0]hexan-2-ol and (1 S,2S,5R,6R)-6-methylbicyclo[3.1.0]hexan-2-ol as an
inseparat}% mixgtlggﬁft@;@ﬁ%&p&ﬁﬁgm@,qggg@ﬁxq@,ﬁﬁﬁ)ﬁ&&@:@methylbicyclo [3.1.0] hexan-2-ol:
'H NMR (400 MHZ, CDC13): S 4.15 (1A, d, J= 4.8 Hz), 2.08 (1H, m), 1.75-1.25(5H, m), 0.90 (5H, 5
m). (IS,2S,5R,6R)-6-methylbicyglo [3.1.0l hexea-2rAP MR (400 MHz, CDG{L3); S 421 (1H, d, J=
33 =6.0 Hz), 0.41
{, cat. TPAP, NMO

(1H, m). 10 Step D: Preparation £ftX
Me Me H on

The oxidation of (15,25,5R,6S5)-6-methylbicyclo[3.1.0]hexan-2-0l/(15,25,5R,6R)-6-
methylbicyclo[3.1.0Thexan-2-0l (658 mg, 5.87 mmol) was performed as described previously in
Example 9.1, Step B to give (15,5R)-6-methylbicyclo[3.1.0]hexan-2-one. The spectral data was

15 identical to that of (&)-(18,5R)-6-methylbicyclo[3.1.0]hexan-2-one (as shown previousty).

Step E: Preparation of (IR,1aR,SaS}-1~methy¥—1a,2,S,Sa-tetrahydro-lﬂuz,S-diaza-
cyclopropalalpentalene-d-carboxylic acid ethyl ester and (18,1aR,5aS}-1-methyi-12a,2.5,.5a-
tetrahvdro-18-2,3-diaza-cyclopropalajpentalene-4-carboxylic acid ethyl ester.

H
O OFEt

\
OFEt at / N
. 1) ao)j\( Me N
o) HoH
Me Jpon- + 0
4 KO#BU/THE H

O 2) HaNNHo HCI, Ho0 Y OEt
Me N

The preparation of the enantiopure endo-methy! pyrazole derivative and exe-methy! pyrazole
derivative was performed as described previously in Example 9.1, Step C (for racemic variants).
Separation of the isomers was performed by reverse-phase HPLC: Phenomenex™ Luna C18 columm
(10 g, 250 x 100 mm), 5% (v/v) CH.CN (containing 1% v/v TFA) in H,O {containing 1% v/v TFA)

25 gradient to 50% H,0, 60 ml/min, A= 254 nm to give the endo-methyl-pyrazole followed by the exo-
methyl-pyrazole.



4A MS, DCM H OH H 0 The oxidation of
(1S,2S,5R,6S)-6-methylbicyclo[3.1.0]hexan-2-0l/(1S,2S,5R,6R)-6- methylbicyclo[3.1.0]hexan-2-ol (658
mg, 5.87 mmvcwyg rmed as described previously in Example 9.1, ?

f RGeS
(1S,5R)-6-met %ﬁ%@)‘%%f .1.0lhexan-2-one. The spectral data was 15 iden%eclﬁzlﬁtzo that o ’

(4:)-(1S,5R)-6-methybigyglalidQihexaardsene @epRowp, fEeviarslydroc e, Eaikieparation of
(IR,laR,5aS)-1-methyl-la,2,5,5a-tetrah %ro-lH-Z,%—diaza— cyclopropala]pentalene-4-carboxylic acid
ethyl ester and ﬁ‘@%ﬁ?ﬁﬁ@?%ﬁﬁ% oFvaGAcId.
tetrahydro-IH-2,3-diaza-eyclopropalglpentalene-4-carboxylic acid ethyl ester. 0 H O QEt 1) EtO OEt
Me™ NHHH O Me + GasOtBul ] bHThe

. ; ' th H 0 237Nk, H20 OEt >
preparation of the enantigpurejengo-methyl pyrazole-derivatiye-and gyon yragole derivative
ts). Separation of

was performed as déScribeb prayiously in Example 9.1, Step C (for racemic,yari
the isomers was performed by ré‘verse-phase HPLC: Phenomenex(r) Luna C18 column (10 p, 250 x
100 mm), 5% (v/v) CHBERs(eoniestibgvaopvRrmeay sorr 2Rt ifg ok VA 1 EX B8 gradient to
50% H20, §0 MY/spif,oh@E-224d HFI0:G/Ye (hesendacmmeihgbeysadaerdal tieid:by therexoic
methyl-pyrazole. -120 WO 2006/069242 PCTIUS2005/046599 Step F: Preparation of
(1R,IaR,5aS)-1-’F‘??é?ﬂ%}I-la,2,5,5a—tetrahydro-|H-2,3-diaza- cyclopropala]pentalene-4-carboxylic acid. 0
0 HH /OEtLIOH/H20, dioxane / N OH Me™ N Me™ N H H N H H The ester hydrolysis was
performed as shQuRrevigatsiioloEx 8 THRE: & B-tfegive: eSS camebpandifig dalifaluD + 67.6 (c 0.524,
MeOR). Spectrg R el T adses QA Re S

o 0

H H
/

/ 3 OFEt LiOH/H:0, dioxane 7
y , N

Me N . N Me i N

10 H H H

The ester hydrolysis was performed as shown previously n Example 9.3 to give the

OH

corresponding acid. Spectral date were identical to the racemic material.

Example 9.55: Preparation of {(-»-endo-1-methyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-
15 cyclopropaja]pentalene-4-carboxylic acid and exo-1-methyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropala)pentalene-d-carboxyhic acid.

O O
H
Me = N’N Me™™ 5 N/N
H o H Ho H

The above compounds were prepared as pure enantiomers by the identical synthetic route as
described previously in Example 9.3 using (5)-5 ~{chloromethy])dihydrofuran-2(3H)-one a3 the
20 starting lactone (see Movassaghi, M.; Jacobsen, E. N. J. Am. Chem. Soc. 2002, 124, 245 for
preparation). Rotation data for endo-methyl compound: [o]”'p ~ 93.0 (¢ 0.552, MeOH).

Example 9.56: Preparation of endo-1-ethyl-1,2,5,5a-tetrabydro-1H-2,3-diaza-

cyclopropafa]pentalene-4-carboxylic acid and exo-1-ethyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-
25 cyclopropafa)pentalene-4-carboxylic acid.

Step A: I’reparaﬁon of (R)-4-(hex-3-ynyl)-2,2-dimethyl-1,3-dioxolane.

-121 -



material. Step G: Preparation of (1S,laR,5aS)--methyl-1a,2,5,5a-tetrahydro-IH-2,3-diaza-
cyciopropala]pentalene-4-carboxylic acid. O O HH / OEt LIOH/H20, dioxane /~ OH Me 1N . Me N.N
HHHH 10 The ester hxdrolyss was performed as shown previously in E xample 9. 9.3 togive the

I
correspondmg%(%?d”gﬁr?%c?tral data were identical to the raceniic material. I'—anmp eﬂ(@ B> reparation of

(-)-er:do-l-methyl-1a,2,5,5a-tetralydro-IH-2,3-diaza 15 cyc|meropala]pentalene-4-ctboxylic acid and
exo-I-methyl-la,2,5,5x-tetrahydro-LHs,3-diaza- bydﬁ'*“ﬁropé[a]pentalene 4- carboegyh%—éf&d OO H H"
OHOHMeNMeW/ NHHT ’a%:)(ce compounds-were#epared as pure enati rs by the
identical synthetic route-as~eteseribed previousP ¥ ExEffiple 9.3 usin

(S)-5-(chloromethyl)dihydrofuran-2(311)-one as the 20 starting lactghe (see Movassaghi, M.;
Jacobsen, E. N..1 Ain. Chein. Soc. 2002,124, 245 for preparation)MRotation data for endo-methyl

Cogpfunﬁ' l[a]Zg D-939 a(ﬁﬁg\(?§acd\4t2?9§;’h ﬁ&&mplﬁs%&ﬁaarm@g@wiymﬁe noedle un]
o 1ethyl 12,5 BTN B P R A28 T A e L o S BOSTE A Slep
Preparation of (R)MHEX13 WI)@,M&M&W@@V@R}M&%@m Ti@iid%@@%é@@@l@@% EXanes,
PCT/US20Q5/046599) Me) MedM& .+ QiMeid:Mes@ THi RMRBk T Merida afiaskecented to -78 C
under N, was added(%)-g%%ogogﬁ Sl)vi% %Yrgg‘[gﬁ p?%gcl}?o agélho.{} g, 39,1 mmol) was added as a solution in

THF (30 mL) [preparation of enantiopure (R)-4-(Z-iodoethyl}-2,2-dimethyl-1,3-dioxolane from

commercially available (R)-2-(2,2-dimethyl-1,3-dioxolan-4-y})ethanol was performed using the

procedure described by: Taber. D. F.; Xu, M.; Hartnett, . C. J. dm. Chem. Soc. 2002, 124, 13121].

10 The reaction was slowly warmed to rt and stirred a total of 3 k. The mixture was quenched with sat.
NH,Cl, and extracted with B0 (2x). The organics were washed with H,O, and brine, dried over
MgS80.,, filtered, and concentrated. The material was purified by silica gel chromatography (5%
EtOAc 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): 84.19 (1H, m), 408 (1H, dd, /= 8.0, 6.0

15 Hz), 3.58 (1H, dd, J= 7.6, 6.8 Hz), 2.26 (2IL, m), 2.15 (2F, qt, /= 52,24 Hz), 1.81 (1H, m), 1.68
(1H, m), 1.40 (3H, s), 1.36 (3H, 8), 1.11 (3H, t, /= 7.6 Hz).

Step B: Preparation of (R,Z)-4-(hex-3-enyl)-2,2-dimethyl-1,3-dioxolane.

Me
O‘J( Me

0 ed/ 58804 5 _ere
e
4 quinoline wo
Me ==
Me
20 To 2 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 distilied from
7n dust, 0.631 ml, 5.34 mmol}. The flask was then purged with H; and stirred under an Hy
atmosphere for 2 h. The reaction mixture was filtered through celite and washed sequentially with
1V HCI (2%) 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
waterial contained approximately 7% of the trans olefin isomer which was carried through the
synthetic route as 2 mixture {data not shown for minor isomer) eventually producing the
corresponding exo-etnyl pyrazole acid derivative after separation by reverse phase HPLC (vide infra).
TH NMR (400 MHz, CDCla): 8 5.40 (14, m), 5.31 (1H, m), 4.06 (2H, m}), 3.52 (1H, t, /= 4.8 Hz),

30 2.09 (4H, m), 1.71 (1H, m), 1.54 (1H, m), 1.41 (3H, s), 1.35 (3H, s), 0.96 (3H. t, J="Hz).
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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 (2.5M hexanes, 5 18.7
ml, 46.9 mm %?1 S § d via syringe over 5 min and stirred for an additi J (mJ at hich time
(R)-4-(2-iodo%! \%/lﬁ'(ﬁg -%%nethyl-l,s-dioxolane (10.0 g, 39.1 mmol) was ad%%qéss%a‘s%ﬁu??gn in THE (30
mL) [preparation of enantiopure (R)-4-(2-iodoethyl)-2,2-dimethyl-1,3-dioxolane from commercially
available (R)-2-§2,2-dimeth I-1,3-gj{%<g)lan- -yl etggdrg‘gl was performed using the procedure described

by: Taber. D. FPS8 M EPRAARALE SRR CHem. Soc. 2002, 124, 13121]. 10 The reaction was

slowly warmed to it and stirred a total o;gh The mixture was quenched with sat. ]l§{H4C1, and
i

. . M . . .
extracted with Et20 (2x). The organi reewasheﬁﬁf& H20, and brine, dried ier MgSO4, filtered,

and concentrated. T e teri d by silica gel chromatggra hexanes

gradient to 15% EtOAC in hexanes) to give (R)-4-(hex-3-ynyl)-2.2-dimethyl-I,3- dioxola s a clear oll.
'H NMR (400 MHz, cé%@s&r@%i@“é&k@%ﬁ‘j{“ﬁ@@élciﬁ%%}?‘%@é%g.%@f%’ﬁ{%)‘?’?%ﬁ‘ ﬁ,lggﬂo/‘? 4= 756,68
Hz), 2.26 (2H, My 18 @1 fg0k TR, Bidukz)ask@tepiiicdiy, viB8 afd Ririfed iy ab«ail s), 1.36 (3H, s),

1.11(3H, 1, J= %@oﬁé})\aféﬁﬁ B reparalianaliReA- e reoxbnxsispiykd B zlioxdane. Me
O-~Me O PdBaSO4 Me Mc guinoline O Me Me 20 To %)_S%L%tl(%ﬂ
mmo

f
(R)-4-(hex-3-yn§i-2 2%t od- dio ROEhE (6, 5B imol fh%ﬁ@xéﬁgélﬁé‘a’%ﬁ ({5 added 5%
palladium on BaSQ411A4dq)/ and.guifdling 4reShlgdoistiled. ff orizzh W, ob 304MHEB4 Ikpiinol). The

flask was then R gg Mmgﬂgtaﬁg —;gﬁg}d under an H2 atmosphere for 2 h. The reaction mixture was
filtered through celite’and washed sequentially with INHC1(2x) and brine. The organics were dried

over MgS@4, filtered, and concentrated to give 25 (R,Z)-4-(hex-3-enyl)-2,2-dimethyl-l,3-dioxolane
which was usedSweiilie R faetheiop efifiR DicrheRisamardriatcontained approximately 7% of the trans

olefin isomer which wawe synthgﬂ&;‘o%q_ias a mixture (data not showgy for minor
isomer) eventually produging the. corfespanding exo-ethyl pykazole jedfdewiv&aﬁ&!separation by
reverse phase HPLCM%ide nfra). 'H NT NM (400 MHz, CDC13): S 5.40 (111, m), 5.31 (111, m), 4.06
(2H, m), 3.52 (111, t, Ir4 Siizh SQRAIGA )2 Bidk (36t 53)9 b RHEMRD.ALYBDEG):4.35 (3H,

s), 0.96 (3H, t, J%%%%%a_ﬁﬁ%)%v 1@%939{91/ 101161%%31%1 Igigq-élég%9’9%‘(}%@'@??@@%&%}3%58&?pﬁ{mwas

(R,Z2)-oct-5-ene- €

15 warmed to ambient temperature and stirred for 40 min. The reaction was cooled to 0 0C and
triisopropylbenzenesulfonyl chloride (20.7 g, 61.8 mmol) was added. The reaction was warmed fo
room temp, stirred for 1 b, quenched with HyO and extracted with E4O. The organics were washed
with brine, dried over MgSQ,, filtered, and concentrated. Purification by silica gel chromatography
(2% Et,0 in pentane gradient to 8% B0 in pentane) gave (R, Z)-2-(hex-3-enyl)oxirane. It was

20 determined that slight racenmzation occurred at this step (98% ee to 84% ee). In order to ensure
optical purity the enantioenriched product was further resolved using Jacobsen’s hydrolyiic kinetic
resolution (HKR, Step E). “H NMR (400 MHz, CDCL): & 5.41 (1H, m), 5.35 (1H, m), 2.93 {1H,
m), 2.75 (15, dd, J= 5.2, 4.4 Hz), 249 (1H, dd, /= 5.2, 2.8 Hz), 2.20 (2H, q, /= 6.8 Hz), 2.06 (2K,
quin, 7.6 Hz), 1.59 (2H, m), 0.97 (3H,t, /= 7.6 Hz).

25
Step E: Preparation of (R, Z)-2-(hex-3-enyljoxirane.

/\____/\/<C]) cat (RR)yCo-Sajen /\__/\/<?
Me a— ' > - Me S
845 ce M0, (0.18 eguiv.) S08% oc
AcOHMTHF

To a flask containing erantioenriched (R, Z)-2~(hex-3-enyloxirane (5.04 g, 39.9 mmol) and
THF (0.4 mL) at 0 °C was added sequentially (R,R)-Co-Salen catalyst (150 mg, 0.248 minol), AcOH
30 (60.0 mg, 1.00 mumol), and H,O (130 mg, 7.22 mmol). The mixture was warmed to rt and stirred for

20 b, Purification by silica gel chromatography (2% Et,O in pentane gradient to 10% ELO in
pentane) gave enantiopure (R, Z}-2-(hex-3-enyljoxirane.
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0JMe AcOH OH Me~~/VO Me OH (R,Z)-4-(hex-3-enyl)-2,2-dimethyl-1,3-dioxolane (5.95g, 32.3 mmol)
was stirred in 80% aq. 5 AcOH (50 mL) for 20 It. The mixture was concentrated in vacuo and purified
by silica gel chromatography (40% EtOAc in hexanes gradient to 70% Etg I %93) to give
(R,Z)-0ct-5- 3‘(1%3‘,@%%’1%3 a clear oil. 'H NMR (400 MHz, CDC13): S 5.4 @ﬁ@ﬁ%@” (1H, m), 3.75
(1H, m), 3.67 (1H, dd, J= 10.8, 2.8 Hz), 3.45 (1H, dd, J=11.2, 7.6 Hz), 2.16 (211, m), 2.04 (2H, m),

1.50 (2H, m), 0.96 %:,I%H, t,J=7.6 ng)]?. 1?%)% . Preparati ngR %1)2 hex-3-enyl)oxirane. OH
Trisim, NaH O 2588 Kad "RRax*Fgno5itrdion ?%525%%? 9%}‘%{-11, s %8? 0g, 58.9 mmol) in THE (230
mL) at 0 C was added Nall (60% dispersion in mineral oil, 7.06g, 177 mmol) .Q06g as dispersion).
The mixture was 15 War:lnzzd/t\wo;leFr;It’)i{eﬂgﬁtlgﬁeraturel‘gr“fﬁ3 siirred for 40 paim, ction was cooled
to 0 C and triisopropylbenzene yl thiloride (20.7 g, 61.8 mmol) viés added. e reaction was
warmed to room temp, stirred for 1 h, quenched with H20 and extracted with Et20HT he organics were

washed with brine, dri i pirated Purilication by.sticsgel
chromatography (2% ?2%%%%%%%?3%%%%2%%@?@% (RLRSLmMEHEAMON B )

t O n peptanegé%az\é,esR 6516
(R,2)-2-(heX-3-SPRyIBEIFARS 21 05rSRoot e e RISl gt TR AR AL SO Decuriad at this step (98%
ee to 84% ee). lmpTderigEnsuexopital pieitoih SEENAMRIGHINCHadPfddudtalasiFuthep P8<blved using
Jacobsen's hydrolytic kinetic, .resolui ; ' SVHR (AP0 [ 9 5.41 (1H, m),
5.35 (1H, m), 2. 5193?%%&%? éﬁﬁct%%mﬁl?&;%fﬁﬁ%g 149 (({éal ﬁd@%@%ﬁ% ll?z), 2.20 (2F1, g, I=
6.8 Hz), 2.06 (2H, quin, 7.6 Hz), 1.59 (2H, m), 0.97 (3H, t, J= 7.6 Hz). 25 Step E: Preparation
of(R,Z)-2-(hex-3sanpyd) @rimpnatich 0a(1{RRpGo-Siattbir 1ol 4]B4%e-80#420, (0.18 equiv.) >98% ee 84/0
AcOH/THF To a flask containingsenantioenriched (R,Z)-2-(hex-3-enyl)oxirane (8,04 g, 39.9 mmol) and
THE (0.4 mL) at 0 C was added skguentially (R R)-GovSalerocatalyst (150 n'wigi, 18 mmol), AcOFI 30
(60.0 mg, 1.00 mmol), and HQU) g, 7.22 mmoty:--Theikture WasMéaéme fa_r“and stirred for 20
It. Purification by silica gefthromgtogkaphy (2% Et2®/f peftane gradient to 10% ".0 in pentane)
gave enantfopure (R,Z)-2-(hex-3-enyl)<85(irane.
The oxidation of (15,25,5R,65)-6-ethylbicyclo[3.1.0]hexan-2-0l (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 ciear oil. The spectral data were identical to (&i-(1S,5R,6S)-6-

ethylbicyelof3.1.0]hexan-2-one.
15
Step H: Preparation of (IR, 1aR 3aS)-1-ethyl-1a,2,5 5a-tetrahydro-1 H-2,3-diaza-

cyclopropajajpentalene-4-carboxylic acid.
O

OFt
H R Eto’kl( 0
2 H
it - / \ aH
M 4 KOt-Bu/THE wh N
=} P ¢ / ﬁ

o 2) HaNNHoHCl, HoO Me H
3) LIOH/H,O, dioxane

The preparation of enantiopure endo-ethyl pyrazole derivative from the corresponding ketone
20 was performed in 2 similar fashion to that of the racemnic endo-ethyl pyrazole compound, in Example

9.54, Steps E and F. The speciral data were identical.

Step It Preparation of (15,1 aR,5aS8)-1-ethyl-12,2,5,5a-tetrakydro-1H-2,3-diaza-

cyclopropajajpentalene-d-carboxylic acid.
0

\
&
Me H ﬁ
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-123 WO 2006/069242 PCT/US2005/046599 Step F: Preparation of
(1S,2S,5R,6S)-6-ethylbicyclo[3.1.0]hexan-2-0l. H p LiTMP 100 /11111 Me Me H OH The

intramoleculayr. cyclopropanation of (R,2)-2-(hex-3-enyl)oxirane (3.00 g, 2 I performed
as describedvgf)?e%\}}fgd}sﬁlgy%rzi Example 9.1, Step A to give (1S,2S,5R,6S)-6 gfé@y@c g%}.{\ﬁ\g]hexan-zol

as a clear oil. H NN1R, (400547, GOSN AL B V2 0RULS rbirked BeL 5L (i), 1.40
(2H, m), 1.20 (2H, m), 0.96 (3H, t, J= 7.6 Hz), 0.74 (1H, m). Step G: Preparation of
(1S,5R,6S)-6-elRYBRVESI PLBMERIIGEH H | cat. TPAP, NMO Muni Me 4A MS, DCM Me 10 H
OH H gO The oxidation of (1S,2S,5R,6S)-6-et ylbicyclo[3.1.0]hexan-2-ol (1.75 g, 13.9 mmol) was
performed as d%’i&ﬁigﬁe(bE*ﬁ?@%{ﬁbﬁﬂﬁ:ﬁ%m)&&%&t&&&i&%ﬁl&&%@ﬁeﬁaﬁﬂ&YHH—Z,S-
bicyclo[3.1.0]hexan-2-one asg clear oiIeL;r_he h‘s‘loelcltral,glata were identical to (f)-(1S,5R,6S)-6-
ethylbicyclo[3. 1 BB g Re el B PERISRRN of

(1R,1aR,5aS)-15tthit- PacpBantefihyeioshiroiscmierhl-Beiaprophi g khearimelA-2me8%Y lic acid. 0

H 1) Et0 OEt O jillns:Qusdi a0 ill Me/ H KOt-BulTHF [I-PN' N qO 2) H2NNH2 HCI, H20 Me HH 3)
LIOH/H20, dioxane The preparatign of enantiopure en do-ethyl pyrazole degivative from the
corresponding ketone 20 was perf d in a simjlar. faghion to that of the rakemjc endo-ethyl pyrazole

[ L :
compound, in Example 9.54, 8t¢ dF. Tbgﬁpecjfé.l_ﬁata were igéhtical p 1: Preparation of
e-g-carboxylic acid. O

(1S,1aR,5aS)-1-ethyl-1a,28Ba-te hydro-1H-2,3-diaaa- cycloproﬁﬁ[@]pent%
H

To 2 solution of (£}-endo-spiro[bicyclof3.1.0]hexane-2,2'-[1,3jdioxolane]-6-yimethanol (350
10 mg, 2.06 mmot) in DCM (12 mL)under N; was added Et;N (561 ul, 4.11 mmeol). The {lask was
cooled 1o 0 °C and methanesulfony! chloride (318 pl, 4.11 mmol) was added drop wise. After

stirring for 5 min the flask was warmed to 1t and stirred for T h (reaction near completion by TLC).
The DCM was evaporated and the mixture was quenched with H,O. The mixture was extracted with
EtOAc (2x) and the combined extracts were dried over MgSO,, filtered, and concentrated to give (&)

15 (IR,5R,68)-spirofbicyclo[3.1.07hexane-2,2'-[1,3]dioxolane]-6-ylmethyl methanesulfonate. TH NMR
(400 MHz, CDCly): 84.63 (1, ad, J=11.2, 6.3 Hz), 434 (11, dd, J=11.2, 9.3 Hz), 4.01-3.85 (4.,
m), 3.04 (3H, s), 2.11 (2H, m), 1.89 (1H, m), 1.78 (1E, m), 1.70 (1H, m), 1.63 (1H, m), 1.35 (1K,

m). The material was used immediately in the next reaction without further purification.

20 Step B: Preparation of (1)-endo-6-(methyithiomethylspiro [bicyelof3.1.0]hexane-2,2'-

[1i,3]diexolane].
H H
NaSMe
/Hlll /IHII@
MsO O MeS A o
" oA BN

To 2 solution of crude (%)-endo-spiro[bicyclo[3.1.0]hexane-2,2[1,3])dioxolane]-6-ylmethyl
methanesulfonate (250 mg, 1.01 mmol) in DMF (5.0 mL} was added sodium thiomethexide (1 76 mg,
25 2.52 mmol). The solution became quite viscous initially and was stirred at 1t overnight. The mmxtare
was partitioned between BtOAc and H,O. The layers were separated and the aqueous phase was
back-extracted with EfOAc. The cornbined organics were dried over MgSQ,, filtered, and
concentrated. Purification by silica gel chromatography (3% EtOAc in hexanes gradient to 12%
EtOAc in hexanes) gave (£)-endo-6-(methylthiomethylspiro-[bicycle[3.1.0]hexane-2,2"
30 [1,3]dioxolane] as a clear ofl, B NMR (400 MHz, CDCl): & 3.99-3.87 (4H, m), 2.87 (1H, dd,Jj=
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/~0OH 25N Me HH' -124 WO 2006/069242 PCT/US2005/046599 The enantiopure exo-ethyl
pyrazole derivative was isolated by rev. phase HPLC as a minor impurity from the above synthetic

route. Exam ﬁ{ %gﬁ)aration of (t)-endo-I-methylsulfanylmethyl-la,2,5,5a3-telfalufEQstH-2,3- 5
diaza- eyclopropa pentalene-4-carboxylic acid. Step A: Preparation of

()-endo-spiro[bigyclol3:l, Oifsam@%@,ﬁ_ - [5,3] dipxejane] Gryknethwl saethangsutanaienH 8- MsCl, Et3N
HO HO\--j O M

SOH
(f)-endo- splro[&é%%ofﬂ g ﬁsz} ‘?2?2 %[Iéﬁdloxglane] 6-ylmethanol (350 10 mg, 2.06 mmol) in DCM
(12 mL)under N2 was added Et3N (561 I, 4.11 mmol). The flask was cooled to 0 C and

methanesulfong{&}@rmﬁltgoh ds E3-mmd)nasaadeddiomwiepAltekestindignéor 5 min the flask
was warmed to it and stirred for | h eaction near completion by TLC). The DCM was evaporated and
the mixture was quenched with 132G-Fke mixture yas gxtracted with EtOA and the combined
extracts were dried over MgSQZl"’f and concentratedgo give (f) 1z

(1R,5R,6S)- splro[blcyclo[3MQﬁhexa_[e -20(1,3]dioxedanel6eylmethtasethandsuffonate. iH NNfR (400
MHz, CDC%B) S 4.63 (1H dd, J=11. é)\ﬁ,SIHz) 4.34 (1H, dd, J=11 2, 9.3 Hz), 4.81-3.85 (4H, m),

3.04 (3, ). 2.11 (2Hy 1), .89 (1) 1781 3.0 GG Aol 35 (1H. m) The

material was used |m ely’in t hExt reaction witho urification. 20 Step_B: Preparation
of (f)-endo-6- (n{éﬂiﬂm@mtﬁwgmr@?&w@vﬁwﬁeﬁwﬁh@@zl PERiHTGR BIAReT - RIEPe iR aSMe
MSO 70 MeS H, G4 endabsayddatd @ @%@lﬁm;@f&f}’ Usk@red at rt for 2h. Concentraied in vacuo to remove

(rendo-spirolbicycol e olnexene-aalt Adorslanel e e methanssionsiaigso me. 1.01

mmol) in DMP CRTL) Was ad iomethoxide (176 mg, 25 2.52 mmol). The sqﬁjtlon
became qifite vm@ﬁéfhfﬁﬁaﬂﬁl‘ﬁ{ﬁ)wﬁﬁ §IWF§H§@FF%@?W@HCW%%W &gﬁeﬁéﬁ%‘ﬁ%ﬂ between
EtOAc and HZGﬂﬂiﬁQA@Umﬂ/@E@emraqu[aﬂd mezaqmns)mﬁs(emvas Jatkeddiantédwith EtOAC.

The combined organic drie q@ ¢k gapcentrated. Purification by silica gel
chromatograph;g %gﬁé éga?g] rgglen to 1 (e

Step D: Preparation of (:k)-endo—i—(methylthiomethyl)—la,z,s,5a—tetrahydmnlE—Z,S-diaza-

15 cyclopropafa)pentalene-4-carboxylic acid ethyl ester
O

OEt
H Y EtO)H( y 9
o)
al H Mo . / h\ OFt
MeS KOt-BU/THF W N
M / ﬁ

0 2) HoNNH, HCI, HpO MeS H
(£)-endo-6-(methylthiomethylbicyclo[3.1.0Jbexan-2-one (52.0 mg, 0.333 mmol) was
converted to the corresponding endo-1-methylsulfanylmethyl-1a,2,5,5a-tetralydro-1H-2,3 -diaza-

cyclopropalajpentalene-4-carboxylic acid ethyl ester as deseribed previously in Example 9.1, Step
20 C. "H NMR (400 MHz, CDClL): & 11.2-9.4 (1, bs), 4.34 (2H, m), 2.96 (1H, dd, /= 17.7, 6.8 Hz),
2.75 (1H, 4, J= 17.7 Hz), 2.50 (1E, m), 2.32 (1K, m), 2.15 (2K, m), 2.08 (35, s), 1.57 (1K, m), 1.37
(39, t,/="17.1 Hz). HPLC/MS: Alitech® Prevail C18 column (5u, 50 % 4.6 mmy), $% v/v CH;CN
{containing 1% v/v TFA) in H;O (containing 1% v/v TFA) gradient to 99% v/v CHaCN m H;0, 3.5
mL/min, & = 2.29 min, BST = 2533 (M + H).
25
Step E: Preparation of (£)-endo-1-(methylthiomethyl)}-1 a,2,5,5a~tetrahydro-1H-2,3-diaza-
cyclopropafa)pentalene-4-carbexylic acid.
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EtOAc in hexanes) gave ()-endo-6-(methylthiomethyl)spiro-[bicycle[3.1.0]hexane-2,2" 30
[1,3]dioxolane] as a clear oil. 'H NMR (400 MHz, CDC13): S 3.99-3.87 (411, m), 2.87 (1H, dd, J= -125
WO 2006/069242 PCT/US2005/046599 13.5, 5.4 Hz), 2.54 (1H, dd, J=1 9 (3H, s),
2.14-1.96 28 1" .%BzfiH, m), 1.68- 1.53 (3H, m), 1.18 (1H, qd, J= 8.6, %‘?ﬁ’ﬁ%‘.’hé?}e*p% 3:]9 Preparation
of ()-erzdo-6-(methylthiomethyl)-bigyclo [3.1.0)hexan-2-one. H Hq i cat. TSOHRGI ~y MeS H 0~
Acetone/H20 MeS H5 O To a solutleroe (t)-endo-6-(methyltbiomethyl)spiro[bigyclfB.1.0]hexane-2,2'-
[1,3]dioxolane] (190 mg, 0.948-.mmQl) in AcetdifeH20, (4xEns mL) was,a toluenesulfonic acid
monohydrate (9.02 mg, 47°3 ). Stirred at rtfor 2h. Concentrated in v, to fmove acetone.
Extracted w/EtOAC (2x) apdwga sheﬁi organics with brine. Dried over MgS®4, fimered, and 10
concentrated to give (s)-endo-8-methylsulfanylmethyl-bicyclo[3. 1.0]hexan?2-one as a clear oil. 'H
NMR (400 MHz, CDC13}"82.63 (1H, dd, J= 13.6, 6.5 Hz), 2.53 (1H, dd. J=13.6 8,6 Hz), 2.32 (2H, m),
2.24 (1H, m), 2.17 (3HTE)SETyERhsingy ep4re @SR Bl SN Bp- 12> -0idze
(t)-endo-I-(methyjtnemetaybnka:R 5.bibteftatyirabdHsRr3difzas 0535 mmol) was performed 25

cyclopropalalpentalane-4-catbexyic agidel o8, 3 Q.05sMeSK@EBWTHF NIN
H O 2) HONNHZ FET eﬁ%%&[ggxg%%%% nylg%%f -1 BRERQEEM 9 aSs

. endo-6-(methylthiomethyl)bjcyclo[3.1.0]hexan:2- (52.0 mg,
0553 mimdl) ek EHVEHRPRRE TS RGeS0 AT on B NSAE
a,2,5.5a-tetrahydar ez, 2:dam) cy clapropalalpentae eidécarisosylic.-adi. 8thy (&6 b r as! déscribed

previously in Ex e St " ; y At he), 4.34 (2H, m),
.96 (41 dd. J:%%-48‘?@5&5?%%%%iﬁ?%,%@ﬁ%#ﬁﬂﬁﬁfsﬁ?ﬁé%%%#, o %é ), 208
(311, 5), 1.57 (LEPHMSBAlGH FreyeitL18Qopmbleiict- AIBLAH Brevait g eBamt 1850 x 4.6
mm), 5% viv CHBGN m(eontaining-booyiv TIFA) rdt2Ooemmtainiig QAT EA)dladient (6599% v/iv
CH3CN in H20, 3.5 V__m;g L ﬁ%. min, ESI' = 253.3 (M + H). 25 Step E: Preparation of
(s)-endo-l-](%ethrﬁlfﬁiom tﬁys'-l(a,z, ;5a-tetrahydro-IH-2,3-diaza- cyclopropalalpentalene-4-carboxylic
acid.

Example 9.58: Preparation of {)-exo-1-ethoxymethyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-
eyclopropalalpentalene-4-carboxylic acid and {£)-endo-ethoxymethyl-1a,2,5, 5a-tetrahydro-1H-
2,3~diaza-cyclopropalalpentaiene-4-carboxylic acid.

15 Step A: Preparation of cis and trans (£)-2-(5-ethoxy-pent-3-enyl-oxirane.

2 mol% Zhan cat, O
O+ o~om IR S, OF

The cross metathesis of (£)-2-(but-3-enyljoxirane (3.80 g, 38.7 mmol) with ethyl allyl ether
(10.0 g, 116 mmol) was performed as described previously in Example 8.2, Step A to give (£)-2-(5-
ethoxypent-3-enyljoxirane as an inseparable mixture of olefin isomers {transg 1 cis = 10 1 1) after

20 silica gel chromatography. 'H NMR (400 MHz, CDCL): #rans isomer: § 5.73 (1H, m), 5.63 (1K,

m), 3.91 (2H, m), 3.48 (2K, q, /= 7.0 Hz), 2.93 (11, m), 2.75 (1H, m), 248 (1K, d&, J=5.0,2.7 Hz),
2.22 (2K, ), 1.63 (2H, m), 1.21 (3H, £, J= 7.0 Hz). cis isomer: & 5.62 (2H, m), 4.04 (2H, m), 3.48
(2H, g, J=7.0 Hz), 2.93 (1H, m), 2.75 (1H, m), 2.49 (1H, m), 2.22 (2K, m), 1.63 (28, m), 1.22 (3,
t,J=7.0Hz).

Step B: Preparation of (t)-exo0-6-(ethoxymethyhbicycle{3.1.0}hexan-2-ol and (-endo-6-

(ethoxymethyl)bicycio{3.1.0]hexan-2-ol.
H

O LiTMP
W’-ﬁ/ OFEt i /vw%Q
FtO
H

OH
The intramolecular cyclopropanation of (+)-2-(5-ethoxypeni-3-enyljoxirane (3.34 g, 236
30 mmol) was performed as described previously in Example 9.1, Step A to give (£)- exo-6-
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-126 WO 2006/069242 PCT/US2005/046599 O 0 OEt OH H\ N UGH/H20,dioxane H\N HH SMe
SMe The ester hydrolysis of endo-I-(methylthiomethyl)-1 a,2,5,5a-tetrahydro-IH-2,3-diaza
cyclopropa[agé)g%g{ﬂ -carboxylic acid ethyl ester (34.0 mg, 0.135 mmg%wg&agrﬁgfgggd as

described previously In'Example 9.3 to give endo-I-(methylthiomethyl)-1a,2,5,5a-tetranhydro-IH- 5

2,3-diaza-cyclo @%]g;@@g BEAroarbaxylics L@,@&@(@{H&@r@@i@l}ﬁf&%&@@h]h&%@@l ENMR (400
MHz, d6- DMS 3.6-12.1 (1H 2.82 4 = Hz), 2.40
(1H, m), 2.23 (Iﬁmn‘ﬁ ) o e gk, qﬂ% ‘%3011&% ‘l‘Pé )(4%%%?%)2%?1%% ﬁpé S Alltech(r)
Prevail C18 colanw((Bpnb0.%¢418,min), SUH/KCHICK §cditainiig Eeuy: 4GRS (AFH2O (&bntaining
1% viv TFA) gr pgtoﬂq%%\g\j&ﬁgg\l in H20, 3.5 mL/min, tr = 1.59 10 min, ESP = 225.3 (M + H).
Example 9.58: Preparation of (t)-exo-I-ethoxymethyl-la,2,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropaf[a]pentalene 4-carboxylic acid and (:k)-endo-ethoxymethyl-la,2,5,5a-tetrahydro-IH-
2,3-diaza-cycloptapafaipertalincfarzoaidiboariceth8) Srpigl3. P?@’pﬁéﬁ‘aﬁtﬁ%f cis and trans
()-2-(5-ethoxy-pent-3-enyl)- oxwage 0 + OEt 2 mol% Zhan ca)NO t. 0 / OEt Thei cross metathesis of
(t)-2-(but-3-enyl)oxirane (3.80 g, 83-Z mmol) wiffi efﬁyﬂlpalwl?%her (10.0 g 116 pa was performed
as described previously in Ex2 & Step AtQ,9 e 04(5- ethoxyp yhoxirane as an
inseparable mixture of ol&h isorfers\(trans : cis = 10 : 1) after 20 sﬂma%el chremagraphy 'H NMI2
(400 MHz, CDC13): trans isomer: 6 5273 (1H, m), 5.63 (1H, m), 3.91 (2FI, m), 3.48 (2H, g, J= 7.0 Hz),
2.93 (IH, m), 2.75 (1H, mf)gﬁd&&@dﬂ{zddmd;@(ah&ﬁrbmw?ﬁc%c([zlﬁﬁﬁn&m&%&/@mﬂ) 1.21 (3H,t, J=

7.0 Hz). cis | 3 X i 275 1H,
2.45 (1. ). 2 SOOR ] }9 IR e ég{”’é”‘ﬂ}g e ;ﬁj%%éé?ri{?%n e
y

(1)-ero-6-(fhoxyrTraieRAl)R-Semric? 61 ﬁ?—?i?% %Hﬁhﬁft@?ﬁ@n?@( Mbicyelo 13-1.0] f
hexan-2-ol. H Qi UZMRoker) #06MH QB BIQ, OBLCL): & 3.46 (3H, m), (1H, dd,J 10.4, 6.7 Hz), 2.19-

2.01 (SH, m), 1.70 (1H, dd, J=5.2, 2.6 Hz), 1.59 (1H, m), 1.20 (3H, 1,/="7.0 Hz).

Step P: Preparation of (£)-exo-1-ethoxymethyl-12,2,5,5a-tetrahydro-1H-2,3-diaza~
15 cyclopropafalpentalene-4-carboxylic acid and (&)-endo-ethoxymethyl-12,2,5,5a-tetrahydro-1H-
2,3-fliaza-cyclopropa[a]pentalene-4-carbexylic acid.

o
o H
oH
OEt
H R r—:to/k[( / ,\N
o EtO H {f’;
- N
EtO KOtBu/THF y
H

o] 2) HoNNHoHCI, HoO m OH
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 columm (10 g, 250 % 50
mm), 5% (v/v) CHLCN (containing 1% v/v TFA) in H,O (containing 1% viv TEA) gradient to 50%
H,0, 60 mi/min, A= 254 nm to give the endo-methyl-pyrazole followed by the exo-methyl-pyrazole
obtained as white solids after Iyophilization.
(&)—exo-bethux)methyi—la,2,5,Sa-tetrahydro-IH-Z,S-diaza—cyciaprepa{a}pentalene—4—

25 carboxylic acid:
F NMR (400 Mz, CDCly): & 13.56-12.03 (1H, bs), 3.42 (2H, ¢, /=7.0 Hz), 3.35 (1l dd, /=
10.5, 6.2),3.23 (1K, dd, I = 10.5, 7.3 Hz), 2.84 (11, dd, /= 16.9, 6.2 Hz),2.69 (1H, d, /= 17.0Hz),
2.09 (18, m), 2.03 (1H, m), 1.11 (3H,t,J=7.0 IIz), 0.83 (1H, m). BPLC/MS: Alltech® Prevail C18
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The intramolecular cyclopropanation of (f)-2-(5-ethoxypent-3-enyl)oxirane (3.34 g, 23.6 30 mmol) was
performed as described previously in Example 9.1, Step A to give (f)- exo-6 -127 WO 2006/069242

PCT/USZOO
PCE/S2005/046599
(ethoxymethy %k%?](?f/?é eg[é i O]hexan-2-ol/()-endo-6- (ethoxymethyl)blcyclo[3 1.0Jhexan- 2§0I (rel. ratio

10: 1) as a cleago%rg(lglul\gwl&(églgl Moz CEEA3) (&ﬂﬁ]ﬁ]ﬁéhmrw)s "BAY ) Godmididg fz)y/3.74 (2H, m),

1.94 (1H, m)175(1H dd, J= 1 Hz 40:1.2 (Fg-ru@)BJ? (3H, t, 1= 7.1 Ha),
0.78 (1H, m). 5% "ﬁfé‘bg ré’tlfﬁcgi‘l 6{3 e’izédl 7fg)(e oxymét%yl b|:<0L:y?l 3.1 O]hexé%r9 2 %ﬂe H cat. TPAP,
NMO H O 'Jl 4g)MspDhenbEuniy-ta,8imtepaskpribfichioligya-cycopropajalpentalenc-4-

endo-6- (ethoxymg;g%lﬁglgaglo[i% 1.0]hexan-2-of/(t)- exo- 6 (ethoxymethyl)bicyclo[3.1.0]hexan-2-ol (290

mg, 1.86 mmol) was perform | pl Ve =
(t)-6- (ethoiymextﬁy;l%% Péﬁ %2) cf{le r?%%zgs&a elear 0|I(nzLF )ét? Eorgoj %;6 Iz\%é{ 1%OO I\'/IIHz
CDCI3): 53.46 (BH, mma 3610 B-A.0 476,75 BiHy) 259 (130d (517 Az 26 (1B, rahzaé%f%nﬁ 16 Hz),
1.59 (1H, m), 1. ?Qs(fiHlﬁ 2; 1719 i) @t@mlasgf’aeﬂarﬁmga) OEPLCMS Alitech® Prevail C18 column

(t)-exo-l-ethoxymeth 5,5a-tetra -IH-2,3-di F)ent gne-4-carboxylic acid
and (s)-endo- etﬁﬁﬂx%w‘ éé ‘gﬁ(fg%ﬁ arns) cfl laza- ?fzpr rtalene- 4giarboxyllc
acid. 0 OHH @ﬂ@t@emﬁv mmﬂw,ﬁ Em@/mmcaﬁswmm, D =|-?2131 ZWY@NNHZ HCI, H20 /
OH 3) LIOK/H20, dioxane N,N EtO H H The preparation of the (f) exo-ethoxymethyl

pyrazole/()-endo- ethoxymet | pyrazole acid ervatl /es Wy d dg‘%%ﬁr%) g previously in
Example 9.56, S4Bl Safat AR BPH “ﬁ’é%m{er alsfl tge)%) r?ég\ferge phé\ie]L B PLC:

Phenomenex Lwyﬁ@t&pabimma(&i@ﬁ:@mwmcﬁﬁﬁws%efv/v) CH3CN (containing 1% v/v TFA) in
H20 (containing 1% v/v TFA) gradient to 50% H20O, 60tml/min, X = 254 nm to give the
endo-methyl-pyrazole followed by the exo- W,era \oRa;\j

o
S

HH&\ o

The tifle compound was prepared in a similar manner as described in Exampie 9.2, Step D.
15 MS mk (ES): 233 A[MHHT, 255.4 [M+N2l'; "B NMR (400 MHz, CDCly): 6 4.37-4.31 (m, 2H),
2.98(dd, TH, J,= 174 Hz, J,= 64 Hz), 2.88 (d, 1H, T =174 sz, 2.37-2.34 (m, 1H), 2.24-2.18 (m,
1), 1.37 (¢, 38, I = 7.2 Hz), 0.74( q, 1H, T = 8.4Hz), 0.49-043(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 (t-ende -1-cyciopropyi-12,3,5,5a-tetrabydro-1H-2,3-diaza-
cyclopropajajpentalene-4-carboxylic acid.

The title compound was prepared in a similar manner as described in Example 9.3.
MS m/z (ES): 205.3 [M-H]"; "H NMR (400 MHz, CDCly): & 3 06(dd, 1H,J;=189Hz =59
25 Hz), 2.99 (d, 1E, J = 18.7 Hz), 2.43(t, 1H, T = 8.2 Hz), 2.05(q, 1H, T = 6.1 Hz), 0.85(q, 1H,I=83
Hz), 0.55-0.50 (m, 1H), 0.41-0.36 (m, 1H), 0.29-0.21(m, 2H), 0.08-0.00 (m, 1H).

Example 9.61: Preparation ef {£)-endo-1-cyclopropyl-4-(2H-tetrazol-5-y1)-1a,3,5,52-
tetrahydro-1H-2,3-diaza-cyclopropajajpentalene.

30 Step A: Preparation of (£)-endo-1-cyclopropylk-1 a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafajpentalene-4-carboxylic acid amide.
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obtained as white solids after lyophilization.
(t)-exo-l-ethoxymethyl-1a,2,5,5a-tetrahydro-iH-2,3-diaza-cyclopropalalpentalene-4- 25 carboxylic acid:
1H NMR (40 3): 513.50-12.03 (1H, bs), 3.42 (2H, q, J=7.0 Qf , J= 10.5,
6.2), 3.23 (1]%3/%%5%:%%}5 7.3 Hz), 2.84 (1H, dd, J=16.9, 6.2 Hz), 2.69 a %ﬁﬁ;{%&aﬁiﬂz) 2.09
(A1H, m), 2.03 (1H, m), 1.11 (3H, t, J= 7.0 Hz), 0.83 (1H;im). HPLC/MS: Alltech(r) Prevail C18 -128 WO
2006/069242 PCT/US2005/046599 column/(§, B0 x 4:6THim), 5% v/v CH3CN (containing 1% v/v TFA)
in H20 (containing 1% v/v TFA) gradient to "‘-",:_' N inti20, 3.5 mL/min, t, = 1.56 min, ESI' =
223.2 (M + M. (t)-endo-l-ethoxymethyl-1 a,2,5§> etrdhydroiiH-2,3-diaza-cyclopropalalpentalene-4-
carboxylic acid: 5 'H NMR (400 MHz, CDCI3): 83t30-3.15 (Zﬁ, m), 3.01 (1H, dd, J=10.7, 6.8 Hz), 2.91
(1H, dd J= 10.7, 7.6 H&,230rfiidiaicyadplep8e6iB em)laR rhaihrhsdiedribd 31-FapnmR . L1 Btemd); 2.24 (1H,

m), 1.45 1=<'Hf>,,¢r%9¢%,@1 1190 (38} bl OB RMRAE MTL ScAliesh( Bravail GL8 column

(5, 50 x 4.6 mm), 5% v/v CH3CN (containing 1% v/v TEA) in H2Q (containing 1% JFA) gradient to
99% viv CH3CNSHA Ha =33 el Ain(& 1E-1 235RHPEsl 2 '%%%%éi iﬁﬁ?ﬁ’lﬁgé“a%g?gggg?
Preparation of ()-reto Hydyalep26 iyl -1H)30 5818 (rayir6.0H-2, 85 diazaD-
cyclopropala]pentalene-4-carboxylic acid ethyl ester. H 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 ' :]{_ZF%S'): 233.4[M+H]%
255.4 [M+Na]+: Sk asstiones (@ﬁéﬁir"é’%‘fgrﬁ%‘%ﬁaﬁﬁ: '1%‘)",315’?%"\(‘%%351 F 17,4 Hz, 12 = 6.4
Hz), 2.88 (d, 1Hgydiepiopalie)dedé-2e8rbénitriid. 1), 2.24-2.18 (in, 111), 1.37 (t, 3H, J = 7.2 Hz), 0.74(q,
1H, J = 8.4Hz), 0.49-0.43(m, 111), 0.32-0.25 (rn, 1H), 0.24-0.17 (m, 2H), -0.02- -0.12 (in, 1H). 20
Example 9.60: Preparation of ()-endo -1-cyclp§d/—1a, . ) a-tetrahydro-IH-2,3-diaza-
cyclopropalalpentalene-4-carboxylic acid. H N- \ No-Q The title compound was prepared in a
similar manner as described in Example 9.3. M%\T\n Sk 2083 [M+H]';’H NMR (400 MHz, CDC13):
53.06(dd, 1H, J, =18.9 Hz,J2=5.9

10 The tile compound was prepared in a similar manner as described in Exampie 9.2, Step F.

MS m/z (ES'j: 186.1 MHHT, 371.2 [2M+H]"; "B NMR (400 MHz, CD:OD): § 2.96 (4d, 1H, J; =
16.5 Hz, I, =6.2 Hz), 2.86 (d, 1H, ¥ = 16.4 Hz), 2.41-2.35 (1, 2H), 0.87(q, 1K, =82 Hz), 0.57-0.52
{m, 1H), 0.34-0.27 (m, 2H), 0.22-0.18 (m, 1H), -0.02- -0.11 (m, 1H)

Phod
') O

15 Step C: Preparation of (:H-endo-1-cyclopropyl-4-(2H-tetrazol-8-yl)-1a,3,5,5a-tetrahydro-1H-
2,3-diaza-cyclopropala)pentalene.

The title compownd was prepared in a similar manner as described in Example 9.2, Step G.
MS m/z (EST): 229.3 [M+HTT, 251.2 M+Na]'; "B NMR (400 MElz, CD;0D): 8 2.99 (dd, 21, J; =
20 16.7Hz, I, = 6.0 Hz), 2.92 (&, 1H, T = 16.7 Hz), 2.36-2.29 (m, 2H), 0.80 (g, 1H, J =83 Hz}, 0.53-
0.47 (m, 150, 0.32-0.24 (m, 2FD), 0.21-0.17(m, 1H), 0.01--0.07(m, 1H).

Examiple 9.62: Preparation of ()-exo-1-vinyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafajpentalene-d-carboxylic acid ethyl ester.

H
H, (TN
Heor N\ o
:1""-..__\\\\\ &
25 M C
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25 Hz), 2.99 (d, 1H, J = 18.7 Hz), 2.43(t, IH, J = 8.2 Hz), 2.05(q, 1H, J = 6.1 Hz), 0.85(q, 1H, J =8.3
Hz), 0.55-0.50 (m, 1H), 0.41-0.36 (in, 1H), 0.29-0.21(rn, 2H), 0.08-0.00 (m, 111). Example 9.61.:

Preparation é)- -|-cyclopropyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a- A Al
tetrahydro-IH%]; §-$é%g}(z%g%§€//ciopropa[a] pentalene. 30 Step A: Preparation &CT{LS%OBM%%

(t)-e;dO-ll-zcgti)\?grg%g%@%azéé -CTamSégmgya{eaé-g%a&mepm@@m Rialenepk-e.2r bapyiic 3cid
amide. - \ ) The tit und was
prepared in a SMﬁ@{Zr@%h%Pa%ﬂﬁ% ﬁﬁé%li{%%in;ppéj%@éﬁow !\?é&rlﬁ ' E@§'§O@%%+H] 1226.4
[M+Na]+;'H NMR4400 MHz-CDI3a5)=$ D) (dd4 @, 11 & =18 243 3773 4RpL53 590585 d TH:20 = 16.6
Hz), 2.37-2.29 (i) 231)49-80, 0 H3 iz 82 HZ)if), 54EO U8 (m1 Az 83+0. 2B¢LEDH) 2 02220.18 (in,

IH), 0.01- -0.05 (m, 11i), Step.B: Preparatiag qf
(t)-endo-l-éycio o@ifﬁ%{%%gftétl}r%%zﬁr%%%ﬁz%-(allélzggl cyclopropa [alpentalene-4-carbonitrile. H H

N-N I CN HHo 10 The title compound was prepared in a similar manner as described in Example 9.2,
Step F. MS m/z{Esh: 386 ipaklioR 312 i ki1 kb AISIR-(40MMHECDB@R)- 3 2.96 (dd, 1H, J, =
16.5 Hz, J2 =6.2 ;‘#‘ﬁ 2. 65(’%%; 694_: 1%.04 Hz)mz 41-2.35 (m, 211), 0.87(q, 1H, J = 8.2 Hz), 0.57-0.52
(m, 1H), 0.34-09 0}}?%] G. 91}6.180 m, )iyff) -8'.02- -0.11 (m, 1H) 15 Step C: Preparation of
(t)-endo-l-cyciopropyl-4-(2H-tetrazoi-5-yl)-la,3,5,%-tetr IQro-IH- 2,3-diaza-cyclopropa [a] pentalene.
H HNONH NN HN_H The title compound w; ad in l§imilar manner as described in
Example 9.2, Step G. MS m/z (ES+): 2293 12 [IM#Na]+; 'H NMR (400 MHz, CD30D): 6
2.99 (dd, 2H, J1= H 0

10 The title compound was prepared in a similar manner as described in Example 9.3.
MS m/z (ES): 191.3 [M+H]"; "H NMR (400 MHz, DMSO-dg): 6 5.57-5.48 (m, 1H), 5.13(dd, 15, Iy
=17.1 Hz, I, = 1.6 Hz), 4.97(4d, 1H, J1= 10.3 Hz, J2= 1.7 Hz), 2.98 (dd, 11, J, = 182 Hz, 1= 6.3
Hz), 2.80(d, 1H, 1= 18.2 Hz), 2.36 {dd, 1, J, = 6.1 Hz, J,= 2.6 Hz), 2.07-2.03 (m, 1H), 1.37 (dt,
1H, J; = 8.8 Hz, I, = 3.1 Hz).

15
Example 9.64: Preparation of (&)-axo»4-(2H~tetrazol—S-yi)—1-vinyl—la,S,S,Sa—tetrahydm-lHd,S»
diaza-cyclopropaiajpentalene.
Step A: Preparation of (£)-exo-1-vinyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropa[ajpentalene-4-carboxylic acid amide.
H

H, NN
o N\ AN,
"-h"'-.':__'h-._\\\\

>
N

20 H C
The title compound was prepared in a similar manner as described in Example 9.1, Step D,

MS m/z (EST): 190.3 [MHHT, 379.2 [2MAH]; "H NMR (400 MHz, DMSO-dg): 8 5.58-5.49(m, 1H),

5.00 (dd, 11, J, = 17.1 Hz, , = 1.6 Hz), 494 (dd, 1H, J; = 103 Hz, I, = 1.6 Hz), 2.94 (dd, I, §, =

17.1 Hz, J, = 6.1 Hz), 2.78 (¢, 1H, T = 17.1 Hz),2.29 (dd, 1H, J, =58 Hz, §;=2.1 Hz), 2.25-2.21 (m,
25 1H),1.26-1.23 (m, 1H).

Step B: Preparation of (#)-exo-1-vinyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropala]pentalene-4-carbonitrile.



20 16.7 Hz, J2 = 6.0 Hz), 2.92 (d, 1H, J = 16.7 Hz), 2.36-2.29 (in, 2H), 0.80 (q, 1H, J = 8.3 Hz), 0.53-
0.47 (m, 1H), 0.32-0.24 (m, 2H), 0.21-0.17(m, 1H), 0.01- -0.07(m, 1H). Example 9.62: Preparation of

(t)-exo-l-vinykjg,g éegggggﬂrahydro-IH-2,3-diaza- cyclopropa[alpentalene-4$§fﬁ%¥g§(gg§gs}ethyl ester. H
HN'N H OEt 1—| 0 -130 WO 2006/069242 PCT/US2005/046599 The title compound was prepared

in a similar manner agglageribegoinExapRif:Sd3n SIeRIB nMBHNZESHYI RISk SBHTEL [M+Na]';
'H NMR (400 MHz, 3). & 5.53:5.44 (M, 1H). .5 At ok 51s0:4H7), 4iP4(dd, 1H,
31 210.54 Ha, 35 B R A T A SR iy eblig oy A A7 VT o0
1H, J = 17.3 HA)0D(GU B30, 0Ha Y, = 96 323 7.08 (6 b= 10558, B3R L3 Hop 28599153 T 29 (m,
1H). Example 9.634Rreparatign, of {)-atios;vind 133, 3,50 2ais alnyeiin- 1392 3ediazEd).

cyclopropag[a]pentalene-4-carboxylsc acid. H HN-N H\" OH H O 10 The title compound was
prepared ih a similar manner as described in Example 9.3. MS rn/z (ES"): 191.3 [M+H]+; 'H NMR (400
MHz, DMSO-d6fe8 . Breprmgignpi {19 @GRierae S 7= piyihe.3 Sperqsghydo A/ 7ardiath = 10.3
Hz, J2= 1.7 Hz)}wadB dsidajpbitadere. 18.2 Hz, 32 = 6.3 Hz), 2.80(d, 1H, J =18.2 Hz), 2.36 (dd, 1H, J, =
6.1 Hz, J2 = 2.6 Hz), 2.07-2.03 (m, IH), 1.37 (dt, 1H, Jyy= 8.8 Hz, 32 = 3.1 Hz). 15 Example 9.64:

Preparation of (t)-exo-4-(2H-tetrazol-5-yl)-1-viny# 1a,3 55a-tetrahydro-1H-2,3-
diaza-cyclopropala]pentalene. Step A: Preparﬁw&%ﬁnyl-las,5,5a—tetrahydro-|H-2,3-diaza-
cyclopropal[a]pentalene-4-carboxylic acid armide’ 3 N_N "]NHZ 20 H~ 0 The title compound was
prepared in a similar manner as described in Example 9.1, StepdD. MS in/z (EST): 190.3 [M+H],

379.2 [2M+H]'H NM RFQ%QA@SMDLBM@&QT}%& -2 &ndt HndeH) described in Example 9.2, Step G.
10 MS mi (ES'): 2153 [MHH], 429.4 2MHH]; "H NMR (400 MHz, CD,0D): 6 5.62-5.53 (m, 1H),
512 (d, 15,1 =17.1 Hz), 4.99 (d, 1H, T = 10.4 Hz), 3.14-3.08 (m, 1H), 3.02(d, 1}, J=16.5 Hz),
2.38 (s, 1F), 2.07-2.04 (m, 1H), 1.42-1.39 {m, 1H).

Example 9.65: Preparation of (£)-1-spirocyclopropyl-12,3,5,5a-tetrahydro-11-2,3-diaza-
15 cyclopropalalpentalene-4-carboxylic acid ethyl ester.

H
H N~
/,// ‘
\ OEt
H\\\\ o

The title compound was prepared in 2 similar marmer as described in Example 9.2, Step D.
MS m/z (ES'): 219.4 [MAH]Y, 241.2 [M+Na]'; "B NMR (400 MHz, CDCly): § 4.37-4.31(m, 2H),
297 (&6, 15, J;=17.0 Hz, §, = 6.1 Hz), 2.70 (4, 1H, J = 17.0 Hz), 2.58 (d, 1H, ¥ =35.5 Hz), 2.52 (1,
20 TH, T=5.8 Hz), 1.37 (¢, 3H, T = 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-spirocyclopropyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyciopropalajpentalene-4-carbexylic acid.

§
H, “i\z
H\\\ o
25 The title compound was prepared in 2 similar manner as described in Example 9.3.
MS m/z (ES): 191.3 [M+H]", 213.2 [M+Na]; '"H NMR (400 Mz, CD;0D): 6 3.03 (dd, 1H, I, =
18.1 Hz, I, = 6.1 Hz), 2.78 (4, 1H, I = 17.8 Hz), 2.63 (d, 1H, J = 5.7 Hz), 2.34 (t, 1H, J = 5.7 Hz),
1.12-1.03 (m, 2H), 0.68-0.63 ( m, 1H), 0.54-0.49 (m, 1H).



5.09 (dd, I1l, J1=17.111z,J2=1.6Hz),4.94(dd, 1H, J,= 10.3 Hz, 32= 1.6 Hz), 2.94 (dd, 1H, J,= 17.1 Hz,
J2 = 6.1 Hz), 2.78 (d, 111, J =17.1 Hz), 2.29 (dd, 111, J1= 5.8 Hz, 32 = 2.1 Hz), 2.25-2.21 (m, 251

H), 1.26-1.2 tep B: Preparation of (t)-exo-l-vinyl-la,3,5,5a-tetrahydro=IH- za
cyclopropa[d?‘(ge]nta't?ene- -carbonitrile. H HN-N HCN 131 WO 2006/068%%@%@}%8% %05/046599
The title compogpdAs, RIERALE: AB& sipilarmanpasasHescrbedtinbapmple S52aSteRiyaMS m/z
(ES"): 172.3 [M ’6‘163 343.1 [2M+ 1H NNM 400 MHz, CDCI3): S 5.52-5.43 (m, 1H), 5.09 (dd, 1H, J,

=17.0 Hz, J2 = i‘}a%{%lt‘@a“ B3 Hz, 92 = 1.2 Hz), 2.99 (dd, 1H, JI = 16.7 Hz, J2 = 6.3
Hz), 2.88 ( d, |HSt3r 26 FrigayatoB4f %)ZBS@M%HPP&GBQ laéééﬁtwyys%@'%aration of

(+)-e20-4-(2H-telyagplsaaphycheitni-daadva:Sic tiahydeo-IH-2,3-diaza- cyclopropala]pentalene. H H
N-N HH N 11 H N_N The title compound was prepargd in a similar manner as described in Example

9.2, Step G. 10 MS m/z (ESS): 215.3 [M+H]+, 429 4 WH]' 'H NNM (400 MHz, CD30D): 6 5.62-5.53

(m, 1H), 5.12 (d, I, J = 17.1 Hz), 4.99 (d, 1 _ , 3.44-3.08 (M, 1H), 3.02 (d, 1H, J =16.5
Hz), 2.38 (s, 1H), 2.07-2.04 (m, 1H), 1.42-1. b Exmple965 Preparation of

(t)-1-spirocyclopropyl-1a,3,5,5a-tetrahydro-1H-2 fe dlaza- 15@yclopropalalpentalene-4-carboxylic acid
ethyl ester. H HN'N %'1@9 &L&"é‘v&%ﬁé ound ma;wmadag%ﬁmlarm@@qs segssribed in

Example 9.2, Step D. iri/z (B 2}9 4 241.2 M+Na R 4 C13) S
4.37-4.31(m, 2HYSZG7EGH 1942 i?%ﬁ’ [25@1]:1] ! i‘ﬁsi g%@é %%Dd 1H, J =
5.5 Hz), 2.52 (t, 20274, J=55. Hﬂﬁz)ﬁ&(&?lt(l,BH,@i Eﬂ,.l.ﬁi?ﬂlﬁﬁﬂip@@@ﬂhwf@)ﬂgm@@@n IH),
0.53-0.46 (M, 2H}y) 6.99.0.95 (e, 111), 0.55-0.50 (m, 1HD), 0.39-0.34 (m, 1H).

10

Step B: Preparation of (£)-1-spirocyclopropyl-1a,3,5,5a-tetrahydro-18-2,3-diaza-

cyciopropala]pentatene-4-carbonitrile.

CN

The title compound was prepared in a similar manner as described in Example 9.2, Step F.
15 MS m/z (BS”): 172.3 [M+HT, 343.4 [2M+H]'; "H NMR (400 MHz, CDCly): 6 2.93 (dt, 1H, J; =
16.4 Hz, J,= 3.0 Hz), 2.68 (d, 1H, I = 16.3 Hz), 2.61 (¢, 2H, J = 3.0 Hz), 1.12-1.08 (m, 1H), 1.02-
0.98 {m, 1H), 0.57-0.33 (m, 1H), 0.51-0.46 {m, 1H).

Step C: Preparation of (£)-1-spirocyclopropyi-4-(2H-tetrazol-5-yl}-1a,3,5,5a-tetrahydro-1H-
20 2.3-diaza-cyclopropala] pentalene.

The title compound was prepared in a similar manmer as descrived in Example 9.2, Step G.
MS m/z (ES'): 215.2 [MHHT", 420.2 [2M+H]; "H NMR (400 MHz, MeOD): 8 3.06 (dd, 1K, J,=
16.1 Hz, T, = 6.1 Hz), 2.85 (4, 1H, F = 16,1 Hz), 2.68 (t, 151, J = 5.8 Hz), 2.64 (¢, LH, I =5.4 Hz),
25 1.11 (quinet, 1H, J = 4.4 Hz), 1.03 (g, 15, T=4.0 Hz), 0.61 (g, 11, I =4.6 Hz), 0.49 (g, 1H, T =43
Hz).

Example 9.68: Preparation of (x)-endo -1-propenyl-1a,3,5,5a-tetrabydro-1H-2,3-diaza~
cyclopropala]pentalene-4-carboxylic acid ethyl ester.
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Example 9.66: Preparation of (f)-1-spirocyclopropyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalalpentalene-4-carboxylic acid. H HN'N 1 OH H O 25 The title compound was prepared in
a similar ma ibed in Example 9.3. MS rn/z (ES): 191.3 [M+H +;'H NMR
(400 MHz, C%?(%%%/g@%\? (dd, 1H,11= 18.1Hz,J2=6.1Hz),2.78(d,IH; BB AR
J=17.8Hz),2.63(d,IH,J=5.7Hz),2.34(t, 1H,J=5.7Hz), 112&;;[ 03 (m, 2H), 0.68-0.63 (m, 111), 0.54-0.49
(m, IH). - 132 WO 2006/069242 PCT/17S 00510%59 ERample 9.67: Preparation of
(f)-1-spirocyclopropyl-4-(2H-tetrazol-5-yl)-la, '*4 re; 1PE2,3-diaza-cyclopropa(a]pentalene.
Step A: Preparation of (f)-1-spirocyclopropyl- 1a,3 558 fetrahyltiro-IH-2,3-diaza-
cyclopropa[a]pentalene-4-carboxylic acid amide. § H N-.N N 92 50 The title compound was
prepared in a similar nMTantigr @sipesdribe drindEdampieidrStep Hdetrbahiz Franpia B, StpiH]+,
379.3 [2M+H3+M§MMWQ§)3MMI@N@93@P@]Z 90 (dd, 1H, J; _ 16.2 Hz, J2 =5.4 Hz), 2.66 (d, IH,
J =16.4 Hz), 2.54 (2H, overlapped with DMSO), 1.07-1.03(m, IH) '0.99-0.95 (m, 1H), 0.55-0.50 (m,
1H), 0.39-0.34 (m, 1H). 10 Step B: Preparation of

()-1-spirocykclopipykled3is, FacretretopditiH/aia-Hirracsydlapidpdaryenrateiid-d-Eatbonitrile. H H
N_NCN FlI Thecgggpg%m@ givasERPAAM isia similar manner as described in Example 9.2, Step
P. 1I5MSm/z (ES): 1 M+H]+, 343.4 [2M+H]+; 'H NMR (400 MHz, CDCI3): 5 2.93 (dt, IH, J, =

16.4 Hz, J2 = 3.0 Hz), 2.68 (d, IH, J = 16.3 liz), Zﬁgl(d '

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, IM CPrgparation,pf
(t)-1-spirocyclopropyl-4-(2H-tetrazol-5-yl)-1a,3, 5 H- 20
2,3-diaza-cyclopropala]pentalene. H“ O

The tifle compound was prepared in a similar manner as deseribed in Example 9.3.
MS m/z (ESY): 205.2 [M+H];
10
Example 9.70: Preparation of ()-endo -1-propenyl-4-(2H-tetrazol-5-y1)-1a,3,5 5a-tetrahydro-
1H-2,3-diaza-cyclopropajalpentalene.
Step A: Preparation of (£)-endo -1-propenyl -1a,3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropa[a]pentalene-4-carbexylic acid amide.
H
N

W, N
s
N\ Nk
SIS
H &
15 H o
The title compound was prepared in a similar manner as described in Example 9.2, Step E.

MS m/z (ES®): 204.1 IM-+HT;

Step B: Preparation of (£)-endo -1-propenyl -1a,3,5 5a-tetrahydro-1H-2,3-diaza-
20 cyclopropajajpentalene-4-carbonitrile.
H
N

~N
WCN
H R

N

The title compound was prepared in 2 similar marmer as described in Example 9.2, Step ¥
MS m/z (EST); 186.1 [MHHTY, 3711 [2MAH]",

25 Step C: Preparation of ()-endo -1-propenyl -4-(2H-tetrazol-5-y1)-1 a,3,5,5s-tetrahydro-1H-2,3-

dia#a—cyclapropa{a}pentalene.
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H HNNH NN HN'N The titte compound was prepared in a similar manner as described in Example
39.2, Sltéepl ﬁ MS miz (ES"): 215.2 [M+H]+, 429.2 [2M+H]+; 'H NMR (400 MHz, MeOD): 6 3.06 (dd, 1H,
, = 16. = Skdi7): 2.85 (d, 1H,J=16.1 Hz), 2.68 (t, IH, J = 5.8 Hz)x 28 = 5.4 Hz),
25 1.11 (quinte 2%%%4 Hz), 1.03 (q, 1H, J =4.0 Hz), 0.61 (q, 1H, J =4.6 Hz)é?écgﬁ%(!%a?]m, J= 4.?3

Hz). Example 9.68: Preparation of ()-endo -1-propenyt-Ig,3,5,5a-tetrahydro-1H-23-diaza-
eyclopropala]pentalene-4-carboxylic acid ethyl e 3WO %006/069242 PCT/US2005/046599 H

SATORE a-similar manner as described in Example
9.2, Step D. NIS miz (ES'): 233.4 [M+H]", 255, F[\#Na]; 5 Example 9.69: Preparation of ()-endo
-1-propenyl-la,3,5,5a-tetrahydro-1H-23-diaza- cyckl)propa[a]pe%‘t‘éiene-4-carboxylic acid. H H N-N OH
H H. 0 The title compowedwasmrepated irasinias marnemasudedctibigdinsExamplend. 8 NIS mh

(ESS): 205.2 [M+H]: 10 Example,2.70; P j : + * Maior i .
“1-propenyl-4- (Sﬁf%]le}#%%lﬁ%am&%%’é?? de%%@m@@z%%}ﬂ , 4573 [2M+H]"; Major isomer:

Preparation of (W%Lfgﬁ&%lérwpqgg%tggf?ggm?%%‘g%ﬁz%'9850(83‘[?111'0?1@%'? pe.Step A:
cyclopropagalpentaie))e 7 a2 yits adid) 61 FnkH RN NHE@ 1H, T = 8.0 Hz), 1.76 (dd, 3H, J, = 6.8

Hz, J, =1.6 Hz). Minor isomer: "B NMR (400 MHz, MeOD): § 5.79-5.71 (mm, 1H), 4.75-4.69 (m,

1H), 3.06 (dd, 1H, J; = 6.5 Hz, J,= 4.0 Hz), 2.83 (d, 1H, I = 16.5 Hz), 2.58-2.49 (m, 2H), 2.00 (g,

1H, T = 8.0 Hz), 1.55 (d4, 3, J, = 6.5 Hz, J; =1.5 Hz).

10 Example 9.71: Preparation of 1-methoxymethyl-1a,2,5,5a-tetrabydro-1H-2,3-diaza-
cyclopropalajpentalene-4-carboxylic acid.
Step A: Preparation of spiro[bicyclo[3.1.0Thexane-2,2'-[1,3] dioxolane]-6-yimethanol.

H r

NEBH,q,
L ant s

H it 0 o
g/ Ho) veow I & o)
NaBH, (90 mg, 2.38 mmol) was dissolved in MeOH (2 mL} and added drop wisetoa
15 solution of aldehyde (400 mg, 2.38 mmol) dissolved in MeOH (8 mlL). Reaction was stirred at
ambient temperature for 10 min and then quenched with 10% NaOH. The mixture was extracted
with ether, dried over MgSO,, and concentrated in vacuo. The residue was purified by cohmm
chromztography (50% EtOAc/-hexane/silica) to give 200 mg of the titte compound. 'H NMR (400
MHz, CDCL): § 4.07-3.88 (SH, m), 3.64 (1H, ddd, T = 12.5, 10.4, 2.2 Hz), 2.79 (1H, 4d, T = 11.0, 2.2
20 Hz), 2.18-2.05 (ZH, m), 1.82-1.60 (41, m), 1.40-1.30 (1F, m).

Step B: Preparation of 6-endo-(methoxymethyl)spire[bicyclo[3.1.0)hexane-2,2'-1,3] dioxolane].

H H

Mel, NaH
W — A

/ V7 owe / ]
HO  H O\) MeO  H O\)

The title compound was prepared in a similar manner as described in Example 9,52, Step B.
25 'H NMR (400 MEz, CDCL): § 4.00-3.82 (45, m), 3.77 (1H, dd, T = 10.5,5.4),3.44 (1K, dd,J =
10.5, 8.5 Hz), 3.40 (3H, 5), 2.16-2.04 (16, m), 2.04-1.96 (1H, m) 1.87-1.79 (1H, m), 1.72-1.65 (15,
m), 1.64-1.54 (2H, m), 1.28-1.15 (1H, m).

Step C: Preparation of 6-endo-methoxymethyl-bicyclo[3.1.01hexan-2-one.
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H ;. 15 H" The title compound was prepared in a similar manner as described in Example 9.2, Step E.
NIS n7Iz (ES'): 204.1 [vI+H]'; Step B: Preparation of ()-endo -1-propenyl

-la,3,5,5a-te -|H-2,3-diaza- 20 cyclopropala]pentalene-4-carbonitri -N. H,. i CN The title
compound W@éﬁég{g‘% 2|n a similar manner as described in Example 9.2?%@pylgfbf{ﬁ§’$r%lz (ES):

(13: 1) in a similar manner as p;l;gs;cribg [ \E’%érﬁmet@@%'iéﬁep Gy m/z(ESY): 229.4 [M+H]', 457.3
[2M+H]'; Major isomer: 'H NMR (400 MHz, MeOD): 6 5.59-5.51 (m, Iﬁl# 4,69-4.6% .111), 3.02 (dd,
1H, 31= 6.5 Hz, 32 = Fhg ftkisympoyes] fps prepayed g BT Pgr Slesapes TR 6+ 1o 5 = 8 0 H),
1.76 (dd, 3H, 7 3l 4BIREB2 CHICE) HZ). SMirth) i 0 e S NEER (4D 0 W Btz | METD) 5 815, 235,71 (m, 1H),
4.75-4.69 (m, 111).3.08 (ddh, 1K, 3176.54de312.5 4.0 A, (ZB3(d, 1H, J = 16.5 Hz), 2.58-2.49 (m,
211), 2.00 (q, Iﬁ%\’l% %3%% I%I'j%,(l.BISI%(dd, 3H, §1=’ 6?5 Hz, J, :(1.5 z). 10 Example 9.71: Preparation of
1-methoxytethyl-la,2,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala]pentalene-4-carboxylic acid. Step A:
Preparation of spipihi@eiefdded fexareReRidiyBldigldd2aiGtshaedrandl-2frdipzkt NaBH4 O/1 H O/
OJ McOH HO algzi]‘(;?r&}lgﬁﬁé‘n@@n@ﬂcé&maﬁ %a3 dissolved in MeOH (2 mL) and added drop wise
to a 15 solution of aldehyde (400 mg, 2.38 mmolbdlssolved in MeOH (8 mL). Reaction was stirred at

ambient temperature for 10 min and then quenmv% 0% NaOH. The mixture was extracted with

ether, dried over MgSO4, and concentrategh ifECu e residue was purified®y column
H o} OFt
KOt-Bu, EtOH
a -
MeO H O 2)HNNHzHCI MeO H ﬁ
HeO

The title compound was prepared in a similar menner as described in Example 9.51, Step D.
10 HPLO/MS: Alltech® Prevail C18 colurmm (55, 50 x 4.6 mmy), 5% v/v CH3CN (containing 1% v/v
TEA) in H,O (containing 1% v/v TFA) gradient to 99% v/v CH:CN in #,0, 3.5 mi/min, = 1.34
min, EST" =2369 M+ H).

Step E: Preparation of 1-endp-methoxymethyl-12,2,5,5a-tetrahydro-1H-2,3-diaza-
i5 cyclopropaja]pentalene-4d-carboxylic acid.

9] o
H
H \ Ot |ioH/ML0 \ oH
/u\\\ / N Dioxane w / N'N
Meo  H N MeO  H 1

To 2 solution of ester (0.090g, 0.38 mmol) in dioxane was added 1M aq. lithium hydroxide
(1.0 ml, 1.0 mmol). The solution was stirred overnight at ambient temperature and made acidic by
the addition of 1IN HCl. The mixture was concentrated and purified by reverse-phase HPLC:

20 Phenomenex® Luna C18 column (10 g, 250 x 21.2 mm), 5% (v/v) CH;CN (containing 1% v/v TFA)
in H,0 (containing 1% v/v TFA) gradient to 95% H,O, 20 ml/min, A= 214 um to give the title
compound as a white solid after lyophilization. BPLC/MS: Alltech® Prevail C18 column (Sg, 50 X
4.6 mm), 5% viv CH;CN (containing 1% v/v TFA) in HO (containing 1% v/iv TFA) gradient to 99%
viv CH,CN in H,Q, 3.5 mlL/min, £, = 1.17 min, EST" = 209.1 (M + H).

25
Example 9.72: Preparation of 1-endo-methexymethyl-4-(1H-tetrazol-5-yl)-14,2,5,5a-
tetrahydro-1H-2,3-diaza-cyclopropafa]pentalene.
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chromatography (50% EtOAc/n-hexane/silica) to give 200 mg of the title compound. 'H NMR (400
MHz, CDC13): 5 4.07-3.88 (511, m), 3.64 (111, ddd, J = 12.5, 10.4, 2.2 Hz), 2.79 (111, dd, J =11.0,
2.2 20 Hz), 2‘,‘;@5309,36%%}, m), 1.82-1.60 (411, m), 1.40-1.30 (IH, m). Step B Rrgparatiqe of
6-endo-(methoxymethyl)spiro[bicycio[3.1.0]hexane-2,2'-[1,3]dioxolane]. HH Mel, NaH (ualp O HOH
OJ DMF Me0 H OJ The title corgpound was prepared in a similar manner as déscribed in Example
9.52, StepB. 25'H Ng_YIR (4001 H6E§:DC13): 6 4.00-3.82 (4H, m), 3.77 (IH, dd,rl\\l] =10.5,5.4), 3.44
(IH, dd, 3= 10.5,8.5 H,’s), 2.16-2.04 (1H, ng), 2.04-1.9¢ ) 187-1.79 (1H, m),
1.72-1.65 (111%%“&. 4 (213, m), 1.28-1.15 (111, m). Step, \

d

6-endo-methox T thyl-Bicycle3.1.0]hexan-2-one. -135 WO 2006/0692242"PCTTUS2005/046599 H
HTsOH |1 MeOHO AcetonélH20 Me0 H 0 The title comd\éﬁﬂd wal prepared in a similar manner as
described in Example thd StlékdobihR {408 ehikez 1CBGIBY rSui&Hy ddderiheld $h Exnauge 8.2 $iops B.45 (1H,

dd, J = 10.8, 8.5 480 & Ipi@irs) a2 23,25 Wl Q5713 (3ni) o3, B2 il idntilic Step D
en ethyl-

Preparation of 1-endo-methoxym a,2,5,5a-tetrahydro-1H-2,3-diaza- .
cyclopropa[a]peitaleridal sRrbiasarcamg Bihyr dSeeisr iRt v ok B8y eOEt
MeO H 0 2} H2NNHRi#d EsMeaad BMH2QD The title compound was prepared in a similar manner as
described in Example 9.51, Step D. 10 HPLC/MS: Alltech(r) Prevail C18 column (5, 50 x 4.6 mm), 5%
v/v CH3CN (containing 1% v/v TFA) in Hzo’écontaining 1% v/v TFA) gradient to 99% v/v CH3CN in
H20, 3.5 mL/mikxpmple $73: FFepprafion of dg ‘(mhﬁ“rlr?f%‘-’t‘é‘eﬁé?ét%?f‘é?%fﬁ?ﬁ%f’m‘z’3‘d‘m“
1-endo-methoxymeiipt BjpntpantetralrjdrgittdeRl3-diaza- 15 cyclopropalalpentalene-4-carboxylic

acid. Step A: Preparation of 6-endo-(phenoxymethyl)spire[bicyclo [3.1.0]bexane-2,2'-{1.3]dioxolane].

H
. O

o o D{BAD, PyPhoP P Q

o HOU) g O/O H o)

THF
10

The alcohol {170 mg, 1.0 mmol), phenol (141.2 me, 1.5 mmol), PyPhyP (395 mg, 1.5 mmol),
and DBAD (345 mg, 1.5 mmol) were dissolved in THF (5 mL) and stirred at ambient temperature
overnight. IN HCI was added to the reaction mixture and was extracted with ether (3X). 'The
combined organic layers were washed with brine, dried over MgS0,, and concentrated. The residue

15 was purified by column chromatography (0-25% EtOAc/n-hexane/silica) to give the titie compond.
'H NMR (400 MHz, CDCly): 6 7.31-7.25 (2H, m), 6.99-6.92 (3H, m), 441 (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 (1H, m), 1.44-1.35 (15, m).

20 Step B: Preparation of 6-endo-phenoxymethyk-bicyclo[3.1.0Jhexan-2-one.

H H
TsOH ‘
/\\“‘ O e e /\\“
@./O H O\) Acetone/H,0O O/O H ©

The title compound was prepared in & similar manner as described in Example 9.15
'H NMR (400 MHz, CDCly): § 7.32-7.25 (21, m), 7.00-6.94 (1H, my), 6.92-6.88 (2H, m), 4.19 (1H,
dd, T=10.6, 6.1 Hz), 3.96 (11, dd, ] = 10.6, 8.9 Hz), 2.38-2.32 (3H, m), 2.13-1.94 (4H, m).
25
Step C: Preparation of 1-endo-phenexymethyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza-~

cyclopropajajpentalene-4-carboxylic acid ethyl ester.
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00 H OEt LIOH/H20 H OH a N Dioxane gat’' \N N~ MeO H H MeO H H To a solution of €Ster

49 ) iin dioxane was added | hydroxide (1.0 ml, 1.0 mmol).--The.solution.. .
Was s‘urred overnlg it at ambient temperatur&%%%tldlc by the addition of IN H@%ﬂ@ﬁﬁﬁ@ﬁ@

was concentrated and purified by reverse-phase HPLC: 20 Phenomenex(r) Luna C18 column (10,
250x21.2m % % (v CHSCN (containing 1% v/v TFA) in‘H20O (containing 1% v/v TFA) gradient
to'95% 1120, 2 (Hﬂ?é( Pi*%2= 214 ran to give the title compound as a whRe&BHebwHesdsophilization.

‘HPLC/MS: Alltech(r) Prevall C18 column (511, 50 4.6 mm), 5% v/v CH3CN (contalnlng 1% viv TFA)

1.17 min, ESr' =
aratién ©P1-elfdo-methoxymethyl-4-(id-tetrazgt=59@-la,2,5,5a-
pentalepe. 1@6 WO 2006/069242 P $2005/046599 0 Nom'

in H20 (containing.1% v/v TFA gradient to 99% W/v GH3CN in H20, 3.5 mL/min, t%
209.1 (M + H). 25 Example 9.72;
tetrahydro-IH-2,3-diaza-cyclgp

NN T H OEtH NHNRL ugIN ‘Meg H MeCEPREIF The title cog po%nd whs prepared in a similar
manner as describ ample 9.2, StepELFENECE . HPLC Kiltech Prevdil C18 column (5ft,
"~ 50 x 4.6.mm), 5% v/VX

3CN (containing 1% vf@erFA) in H20 aining 1% ViV TFA) gradient to

:99% v/v CH3CN in HZOﬂ@@MEMH@Q?ESET@HMmm@@h@@&@(ﬁh&a&ﬁmﬂg&}?reparatlon

oft-endo- phenOxymmmmma@ﬁ@mmhydv%l&ﬁi%jdm%ﬁy&ﬁpf@ﬁai E@»@W?ﬁ?' -%@boxyhc acid.
Step A: Preparatignahg- Bhs el %%qﬁ)lﬁyglg% O%I%? %2' 3% anel- H OH
H O DiBAD, PyPh2 If(% C) OJ O Sﬁﬁé@ )(THE ‘The aléoh a, r@ﬁf Ir%gdl (141 2 mg,
1.5 mmol), PyPh ),fgirﬁl%ﬁéhfl m},2 50-2.43 (14, m), 1.85-] G(ZH 1wy, 1 A5 (H, L T = 7,1 Hz
EPLC!MS Alltech® Prevail C1§ column (5t 50 > 4.6 mm), % viv cmc:m {containing 1% viv
TFA) in H,0 (containing 1% v/v TFA) gradient to 99% viv CH;CN inH0,3.5 mE/min, t, =256
min, ESI" =299.1 QM +H). . :
10 Step D: Preparation of 1»enda-phenuxymethyl-la y Sa-tetrakydro-lﬁ-z,s disza- .
‘ cyelopmpa{a}pentalene»fl-carbaxyhc acids - -
Q
- H _ OH
LIOH/H,0 o S

Dioxane Q\,O H il‘fl{

Tow scluuon of ester (0.025g, G 084 mmol) in dioxane was added IM aq Lithium hydroxxde

- (023 ml, 0.23 mmol). The solution wes stirred at 60 ©C for 3 hr and made acidzc by the addition of -

15 INHCL The mixture was sgncentratzd and purified by reverse-phase HPLC: Phenomenex® Luna
C18 column (10 y, 250 x 21 2 fnm}, 5% (viv) CH,CN (containing 1% viv TFA) in HO {containing ’
1% viv TFA) gradient to 95% HaO, 20 m/min, A= 214 nm to gwa the fitle compound es 2-white
solid after Iyophﬂlzatmn. HPLC/MS: Alltech® Prevail C18 coiumn (3, 50 % 4.6 mm), 5% viv

: CH;CN (containing 1% vv TFA) in H,0 (containing 1% viv TFA) gradient to 99% viv CHacN n
20 EEO, 3.5 mL/min, = 201m,ESf =271.0 M +H).

Exampie 8.74: Preparation'of I-e::do-phenomethyi-4-@E%etmzobsuyl)-l 8:2,5,58~
teirabydro-18-2,3-diaxa-cyclopropalajpentalene, ‘

25
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and D,BAD (345 mg, 1.5 mmol) were dissolved in THE (5 mL) and stirred at ambient temperature
overnight. IN HC] was added to the reaction mixture and was extracted with ether (3X). The combined
organic laye ere ed with brine, dried over MgS0O4, and concentr ; Lesi 15 was
purified by co ité‘rvﬁ(ﬁﬂ%f t??)gr#'altography (0-25% EtOAc/n-hexane/silica) to givaég%tﬁ/e tlt%}%ﬁc)?rg]%gfund. 'H
NMR (400 MHz, CDC13): 6 7.31-7.25 (211, m), 6.99-6.92 (31-l, m), 4.41 (111, dd, J = 16, 5.2 Hz),
4.03-3.89 (5H, m), 2.18-2.08 (1H, m), 208-1.99 (IH, m), 1.92-1.84 (1H, m), 1.81-1.75 {H, M),
1.70-1.63 (1H, m), 1.63-1.56%¢H~m), LAACES5 (1H, m). 20 Step B: Prepara NH
6-endo-phenoxymethyl-bicy\g g‘@ h&xan-2- O The Q, celone/HZO O H
O 0 title compound was prepar | @fglimilar manner as described.in Exampled9.1 NMR (400
MHz, CDCL13): 6 (2H"m), H00-6.94 (1H, m), 6.92-6.88 94.19%1H,‘“bld, J=10.6,6.1
Hz), 3.96 (111, dayg=10.6, 8.9 Hz), 2.38-2.32 (3H, m), 2.13-1.92&4H, m). 25 Step C: Preparation of
L-endo-phenoymetiy a2, 5 Saieliahudie- i 2-difea arclopranalalpenialencd-pasbawic acd

ethyl ester. -137 Pr[hted 107 6 IDESCPAMD 082005046599! W.0 2006/069242,
PCT/US2005/046800% GRREMS0ATEED ErrpbES ofm R By e r PN Sy w2iiE2 He
N O HH H20 The $itlecompoundsvasipse paredrin pesiniannienner GE.duseibodinixample 951,
Step D. "HNMR (400 MHz, 1 . 57.27-7.21(2H, m), 6.91 (11EL t, 1= 7.3 Hz}, 6.83-6.79 (211,
m), 4.39- 4.5?5 (316 m%%%s%%??ﬂﬁé% 3.48(la, dd, J=10.4, 8.3 Hz), 3.02 (1H, dd, J=17.8, 6:8 Hz),
2.84 5 (111, d, 17.8 Hz), 2.61-2.56 (111, m); 2.50-2.43 (IH, in), 1,85-1.76 (1H, in), 1.35 (331, t, 1= 7.1

Hz). HPLC/MS:iAdigsl Praveibgalaioalbimaxbaetiuta6yminyG v, uAScHEeN dosHddug490/m v/iv
cyclopropafalpentalene-4-carboxylic acid.

Step A: Preparation of 2-(5-methylsulfanyl-pent-3-enyl)-oxirane.
10

O
/\/\{l - ’///\\/S\Me Zhan cat 1 - L_(:\/\//I\/SNME

© DCM
Epoxide (5.57 g, 56.7 mmol) and Allyl methy! sulfide {1.000g, 11.3 mmol} were stured 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 (6-
15 10% FtOAc/n-hexane/silica) to give the title compound as an oil. "H NMR (400 MHz, CDCL): &
5.60-5.43 (28, m), 3.07 (2H, ,7="7.2 Hz), 2.96-2.91 (1H, m), 2.78-2.74 (1H, m), 249 (1K, dd, J =
5.0,2.7 Hz), 2.28-2.19 (2H, m), 2.02 (3H, 5), 1.70-1.57 (2H, m).

Step B: Preparation of (j-exe-6-methylsulfanylmethyl-bicycio[3.1.0 hexan-2-ol.

li_i
Z-ﬁ\/\/\/s"l\ﬂe /’@
B g
20 +-BuOMe, vie—S H OH

The title compound was prepared in a similar manner as described in Example 9.51, Step B.
YH NMR (400 Mz, CDCLy): 64.28 (1K, t, ] =5.0 Hz), 241 (2H, 4, T="7.0 Hz), 2.14 3H, 5), 2.00-
1.89 (1H, m), 1.75 (18, dd, 12.7, 8.1 Hz), 1.58 (1K, dd, T = 14.6, 8.6 Hz), 1.40-1.28 (4H, m), 0.72-
0.66 (1H, m).
25
Step C: Preparation of (£)}-6-exo-methylsulfanylmetityl-bicyclo{3.1.0]kexan-2-one.
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TVA) in HO (containing 1% v/v TFA) gradient to 99% v/v CH3CN in H20, 3.5 mL/min, 4,=2.56 min,
ESr=299.1 (M + M. 10 Step D: Preparation of
1-endo- phen Wgﬁ/}ég ,2,5,5a-tetrahydro-1H-2,3-diaza cyclopropala]p len siparhgxylic aeida 0
0 OHOH laul O utN O H NON Dioxane 0 H H To a solution of ester ?O 025g, 0.084 mmol)
in dioxane was added IM agq. Lithium hydroxide (023 mt 6,23 rtanol). The solution was stirred at 60 C
for 3 hr and made acidic by theaddition of 15 1N HW mixture was condgnirated and purified by
reverse-phase HPLC: Phenomei} & C18 column (I0p, 250 x 21.2 mm),
(containing 1% v/v TFA) in - gontaining 1% viv Tmﬁraalent to 95%"H20§ 28 mi/min, X= 214 nm
to give the title compounghas awhile $glid after Iyopm[lggtl@pzdgPLC/M‘E’Se&\IItecH Prévail CI8 column
(5,u, 50 x 4.6 nun), 5% v/iv CH3CN (containing 1% v/v TFA) in H20 (containing 1% v/v TFA) gradient
to 99%o0 v/v CH3CN irfteatd ponorsaarniapared 2.0 sl s > Aeseipe e s %t.e?zég
Preparation of 1y lm@nqmm&jbxj 4416+ (eH&EDII-S W, 15295,388 (15, dd, T=13.5, 7.7 Hz), 2.18
tetrahydro-1H-2 J _ F / 51046599
WO 20061080247 Bepatmatt BhaCHLEd Ty S306 AENLD SHEET 251051608 WO
2006/069242 P@ﬂ%2005lo46599 NIN N OEt HNH IN 31- at"\N OHH\ O H H' The title
compound was prepared in a similar manner as described in Example 9.2, Steps E, F, and G.
HPLC/MS: Allte h revaill C18 ¢ 5 07\(// K t VIV TFA) in
H20 (containing &&%)135\75 %Or%glp é t'to %9%%9\1}%%% CN Tn’fif-g Yg&é@%ﬁ@tﬂHS %1%2%9 min, ESI' =
295.3 (M + H). Fslaprsna @PPB%%&‘P@WHF acid ethyl ester.
1-exo-methylsulfanyhnethyl-1a,2,5,5a-tetrahydr-1H-2,3-diaza- cyclopropala]pentalene-4-carboxylic
acid. Step A: Preparation of 2-(5-methylzﬂf€%§/ B=enyl)-oxirane. 10 + ~S'Me Thancat|1 0 S™ Me
met

O DCM Epoxide (5.57 g, 56.A,mmol) an y OyI sulfide (1.000g, 11
r& KO:-Bu, BIOH

N
N
MeS H
MeS  H O o NEyHC e H
HyO
106 The title compound was prepared in a similar menner as described in Example 9.51, Step D.

HPLC/MS: Alliech® Prevail C18 column (5, 50 X 4.6 mmy), 5% v/v CH3CN (containing 1% v/v
TFA) in H,O (contaiming 1% v/v TFA) gradient to 99% v/v CH;CN i HyO, 3.5 mL/min, £,= 2.35
min, ESIT =253.1 (M + H).

15 Step E: Preparation of (&)-endo-1-methylsubfanylmethyl-1 a,2.5,5a-tetrahydro-1H-2,3-diaza-
cyclopropajalpentalene-4-carboxyiic acid.

0 o
H OBt |iOHH,0 H OH
/ :\N Dioxane / ,\N
Mes H N Mes  H

To 2z solution of ester (40mg, 159 umol) in dioxane was added 1M aq. lithium hydroxide
(428 pl, 428 pmol). The solution was stirred at ambient temp overnight and made acidic by the
20 addition of 1IN HCL. The mixture was concentrated and purified by reverse-phase HPLC:
Phenomenex® Luna C18 colurrm (10 g, 250 x 21.2 mn), 5% (v/v) CHaCN (containing 1% v/v TFA)
in H,0 (contaiming 1% vy TFA) gradient to 95% F0, 20 ml/min, A= 214 nm to give the fitle
compound as a white solid after Iyophilization. "H NIMR (400 MHz, CD,0D): § 2.94 (1H, 4d, ] =
16.9, 5.9 Hz), 2.82 (1K, ¢, 16.8 Hz), 2.53 (21, 4, ] = 7.0 Hy), .14 (3H, 5), 2.16-2.08 (2H, my}, 0.92-
25 0.86 (1H, m). HPLC/MS: Alitech® Prevail C18 column (5, 50 x 4.6 mm), 5% viv CH,CN
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20 C for 24 hr with Than catalyst 1 (Iv1W=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% EtOAc/gVB 3‘3{,8@! |¢a) to give the title compound as an oil. 1H NM (E(é 2, 5R613): 5
5.60-5.43 (2H, m Q%S éZH d, J=7.2 Hz), 2.96-2.91 (1H, m), 2.78-2.74 (111, m), 249(111 dd, J =

5.0, 2.7 Hz), 2. %&;&&%@% WTR:0% 310, (SdnthitQeh B 120 BhdSieR @@m@@mmﬁ@ 33
(f)-exo-6-methyls Ifanylmzthﬂyl bl%/sﬁloj% ]{PT\? -2-ol. Li i a~H S'Me r~p 20 t-BuOMe, Me-S H
OH The title co S p?lllbared inassi Ia nanner as described in Example 9.51, Step B. 'H
NMR (400 MHz, CDC13): 6 4.28 (111, t,J = 5.0 Hz), 2.41 (2H, d, J = 7.0 Hz), 2.14 (311, s), 2.00- 1.89

(1)H, m), 1.75 (Ukatlihd276: B;apk}zﬁoa&%m@umabs Sl S Bariz) Fl240aH28 (4H, m), 0.72- 0.66 (1H,
m). 25 Step C: Pr arati imethyl-bicyclo[3.1.0]hexan-2-one. -139 WO
2006/060242 PEFIEIRTARG %‘5 '°%Wﬁ\%ﬁ %ﬁ%"%—‘f o H OH 4A MS, CH2CI2 MeS H 0
The title compo§tea Wagrﬁrmdﬁ@h%iﬁﬂfﬂ?%ﬂﬁéﬂﬁ?%&ﬂbé@’ﬁh@?%&é 9.51, Step C. 1H
NIYFR (400 MHz, CDC13): S 2.65 (1H, dd, J =1 @@2 .38 (1H, dd, J = 13.5, 7.7 Hz), 2.18 (3H,
s), 116-2.03 (4H, m), 2.00 (IH, dd, J=9.1,5.1 H / d, J=5.3, 2.5 Hz), 1.56-1.51 5 (1H, m).
Step D: Preparation of (t)-1-exo-methylsulfanyimethyl-la,2,%,5a-tetrahydro-IH-2,3-diaza-

cyclopropalalpentalene-4-carboxylic acid ethyl ester. 0 OEt'0 'H Et0O H OEt O KOt-Bu, EtOH MeS
The title compound was prepared in a similar manner as described in Example 9 2 Steps A

& B. HNMR (CDCLY: 5 4.1 (d, 1H, 7=4.8), 2.05-1.98 (m, 1H), 1.69-1.46(m, §H),1.40-1.26 (m,
10 SH).

Step B: Preparation of (i)—Spixo-Ibicyclo 13.1.0Thexane-6-1"-cyclopentani-2-one,

>)),] >

The title compound was prepared in a similar manner as described in Example 9.2, Step C.
15 'H NMR (CDCly): §2.23-2.11 (m, 2H), 2.02-1.90 (m, 3H), 1.77-1.73(mm, 3H), 1.70-1.50 (m, 5H),
1.48-1.24 {m, 1H).

Step C: Preparation of (£)-Spiro[1a,3,5,5a-tetrabydro-1H-2,3-diaza-cyclopropalajpentalene-
1,1’-cyclopentan]-4-carboxyiic acid ethyl ester.

3y O
O)///
v ) o
20 HiN—N
The title compound was prepared in a similar manner as described m Example 9.2, Step D.

MS: m/z (ES): 247 IM+H]", 201 (M-OE¢]"

Step D: Preparation of (£)-Spire[l1a,3 ,5,5a-tetrahydro-1H-2,3-diaza-cyclopropajalpentalene-
235 1,1°-cyclopentan}-4-carboxylic acid.

D )\\\ O
-~ //
WOH
HN—N
The title compound was prepared in a similar mamner as described in Example 9.3. MS: m/z

(ES"): 219 [MH], 201 [M-OHT". H NMR (CD,OD): 6 2.94 (dd, 11, 3;=17.1, ;=2.1), 272 (&,
1H, 7=17.1, 2.17 (5, 25D, 1.78-1.53 (m, 6H), 1.34-1.24 (m, 1H), 0.94-0.84 (m, 1H).

- 141 -



rQ?HO MeSH 2) H2NNH2 HCI H H20 10 The title compound was prepared in a similar manner as
described in Example 9.51, Step D. HPLC/MS: Alltecli(r) Prevail C18 column (5, 50 x 4.6 mm), 5% v/v

CH3CN (consﬂ'!!n'n %.\yiv TFA) in H2O (containing 1% v/v TFA) gradient Q. 999%, v &SH3CN in H20,
3.5 mL/min, t, = %@%@(ﬁz‘# ESI" = 253.1 (M + H). 15 Step E: Preparation of ()

endo-l-methylsnifanyin7ethyl-1a,2,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala]pentalene-4-carboxylic

acid. O O H OEt L10HIH20 H OH IN Dig tN Me H MeS H | tion of ester (40mg,
159 gmol) in dig%ﬁ??(?]ﬁ/%yéﬁ’&@ﬁrﬁgfﬁa?ﬁ%?gg? Hﬁgfr%%éa@f’g'é%‘ﬁ?g%%ﬁr e solution was stirred at
ambient temp owelrigiaiiekrtade-adidizcnpenanptddtititaFit HCL The mixture was concentrated
and purified by reverse-phase HPLC: Phen ex Luna CI 8 column (10, 250 x 21.2 mm), 5% (v/v)
CH3CN (containing 1% v/v TFA) in H20 (cmrﬁ % viv F%z gradient to 95% H20, 20 ml/n- n, X
= 214 nm to give the title compound as a white solitkéfteftyoplyilization.'H NI@2R (400 MHz, CD30D):
82.94 (1H, dd, S = 16.9, 5.9 Hz), 2.82 (1H, d, 16.8 RR&}\R2.53 {2H, d, J = 7.0 Hz), 2.14 (3H, s),

2.16-2.08 (211, m), O. 0.86 (IH LAl 2 I A DX 4.6 ,
2.16-2.08 211, m), 0.92.29.0.80 (4 O HELC(YS AN PieYaIL EARLPUADIGA S0 4.6 mm)

. € /US2005/046599 _(containing 1% v/y TEA) | 0O
(containing 1% /% (FEA) rddfieRt t@@é%‘Wlﬁ%Hg%Wﬁ%%’ssa %%?/Fé‘?‘rg% 5_1{%%1 Eh—ir%f,Wngz: 225.2
(M + H). Example 9% 6 Rieparation ef, 3H): SpiroMs;3, bibattirahy (rotlh-2 8-8idzan 5 H).
cyclopropala]pentalene-1,1'-cyclopentan]-4-carboxylic acid. Step A: Preparation of

(t)-Spiro-[bicyclo[3.1.0]hexane-6-1'-cyclopentanl-2-ol. OH The titlel Oépt,%fugd was prepared in a
similar manner ESaRle & ERFERR AR GOS0 2 Be T NRR P é %S 4.11 (d, 1H, J=4.8),
2.05-1.98 (N, 1kdycldpoOpdixpimmiBid) 4G <leREAnh4-40BEyliSeig-B: Preparation of
()-Spiro-{bicyclofg, ! QIBEXANgA: RSB 2DfheRn el bie- iR GRARONEH Was prepared in a
similar manner as glescri%éed In E)a(gfrﬁg% 9.2, StepC. 15 'HNMR (CDC13): 6 2.23-2.11 (m, 211),
2.02-1.90 (m, 3H), 1.77-1.73(m, 311), 1.70-1.50 ,)‘, -1.24 (m, 111). Step C: Preparation of
(t)-Spiro[1a,3,5,5a-tetrahydro-IH-2,3-diaza-cyclop [a]peftalene-
OH
The tifle compound was prepared in a similar manner as described in Example $.2, Steps A
& B. 'H NMR (CDCL): 5 4.14 (br s, 1H), 2.05-2.00 (m, 1H), 2.0-1.1(m, 158).
15
Step B: Preparation of (£)-Spiro-[bicyclof3.1.0Thexane-6-1’-cyclohexan-2-one.

N
O
O

The tifle compound was prepared in a similar manner as described in Example 9.2, Step C.
Y 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 (4, 11, 1=5.2), 1.60-1.44 (m, 7H), 1.33-1.25 (m, 2H).

Step C: Preparation of ()-Spiro [1a,3,5,Sautetrahydrn-1H-2,S-diaza-cyclopropa{a]pentaiene-

1,1’-cyclohexan)-4-carbexylic acid ethyl ester
O

W P
D”"WO

NN
H

25 The tifle compound was prepared in a similar manner as described in Example 9.2, Step D.
MS: m/z (ES'): 283 Vi+Na], 261 [M#H]', 215 [M-OEt]". "H NMR (CDClL): 6 5.30 (br s, 1H,
NH), 4.41-4.27 (m, 2H), 2.89 (dd, 1H, J=17.5, 1,76.9), 2.64 (¢, 1HL, =17.5), 2.08 (d, 13, J=6.1),
1.98 (t, 1H, =6.3), 1.62-1.42 (m, 4H), 1.40-1.25 (m, 7H, including 1.36 (t, 3H, 3=7.1), 1.10-0.90 (m,

2HD.
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1,1'-cyclopentanj-4-carboxylic acid ethyl ester. 20 HN-N The title compound was prepared in a similar
manner as described in Example 9.2, Step D. MS: m/z (ES’): 247 [M+H]', 201 [M-OEt] Step D:
Preparation 3 5,5a-tetrahydro-IH-2,3-diaza- cyclopropa[alperg;'%

1,1- cycloper%t‘];gj ﬁcagboxyllc acid. O OH HN-N The title compound was prepa%éﬁéf?gg?mllar manner
as described in Example 9.3. MS: m/z (ES"): 219 [M+H]', 201 [M-OH]'. ']I NMR (CD30D): 6 2.94 (dd,
1H,J317.1,J,=2.1),2.72 (d, 1H,J=17.1, 2. 211 6 341 0.94-0.84
(m, 1H). -141 WRSBBOERREEieR ﬁ%ﬁfwbl@é é@)@ﬁ Q%Omﬁ%ga}“?z ep fa oﬁg%n}m]é@
(t)-5-(Spiro-[la, 3,3 5acleteainlcaaiio2yBeditiga-
cyclopropala]pentalene-1,1'-cyclopentan]-4-yl)-1H-tetrazole. I-NN H HN-N 5 The title compound was
prepared in a similar manner as described i@ SA4. MIS /z (ES’): 243 [M+H]~, 215
[M-N2+H]". 'HNMR (CD30D): S 2.88 (dd, 1 52=H.1), 3‘577]2 (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 (mytH). Example 9.78: Preparation of
(t)-Spiro[la,3,5,5a-tetrahydro-IH-2,3-diaza 10 cyclopropd[a]pentalene-1,1'-cyclohexan]-4-carboxylic
acid. Step A: Preparatite mtéf%&mm@%yﬁa{@ﬁ@]ﬁex@@%@%@ﬁ@b@ﬂ%@%?ﬂﬁ% OH The title
compound was Qfgpgr?gsm assi laﬁam%@ aﬁﬂdes@mm@qgmmeo%a BteRs1A5 8,810k NMR

Efc): I:;Cpllrg)[bslc?/cllé[iébr i %ﬁé %9I0 é%??exa 1220 A }}C{n nglglo'?‘}issﬁe rﬁé%%agg v{vgérg prepared in a

similar manner as described in Example 9.2, Step C. 'HNMR (CDCI3): S 2.39-2.28 (m, 1H), 2.28-2.14

(m, 1H), 2.10-1.99,(0: 2. 2 Xfak8ou b1 (3SR 1184, fchalictrhiara) BA0-didsh{(m, 7H), 1.33-1.25 (m,
211).
10 eyclopropafajpentalene-1,1°-cyclohexan}-4-yl)-1H-tetrazole.

~N
N R
N 1 /N
N
N~ N
H

The title compound was prepared in a similar manner as described in Example 9.44.
MS: mz (ES'): 279 [M+Na]", 257 IMHH], 229 IM-N+HT. 'HNMR (CD;0D): 6 3.20-2.90 (m,
1H), 2.75 (dd, 1H, J;=16.5, 1=1.0), 2.15-2.08 (mn, 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 (£)-exe-1-aliyl-1a,2,5 Sa-tetrahydro-1H-2.3-diaza-
cyclopropajajpentalene-4-carboxylic acid.
Step A: Preparation of cyclobutyldiphenylsulfoninm trifluoromethanesulfonate.

% e
20 s

A solution of eyclobutanol (1.00 g, 13.9 mmeol) in 25 ml of DCM was chilled 1o -20 °C end

dry pyridine (1.35 ml, 16.6 mmot) added, followed by trifiuoromethanesulfonic anhydride (2.33 mi,
13.9 mme!) (in 5 mi of DCM). The solution was allowed to warm to room temperaiure over 1 he.
Pentane (40mL) was added and the resulting mixture shaken and filtered. The filtrate was

25 concentrated under reduced pressure with 2 Toom temperature bath until 21l volatile solvents were
removed. The residual oil wes chilled to -20 °C and diphenylsulfane (10.2 ml, 61.0 mmol} added.
The mixiure was stirred at 25 °C for 20 hr, warmed to 45 °C for 30 minutes and cooled to room
temperature. Pentane was added, the solution shaken and the resulfing solid coliected by vactum

filtration to give cyclobutyldiphenylsulfonium trifinoromethanesulfonate (1.82 g, £.86 mmol, 35.0%).
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Step C: Preparation of (t)-Spiro[la,3,5,5a-tetrahydro-IH-2,3-diaza-cyclopropala]pentalene-
1,1'-cyclohexan]-4-carboxylic acid ethyl ester O N-N H 25 The title compound was prepared in a
similar manngr ihed in Example 9.2, Step D. MS: m/z (ES"): 283% HisafdsdM+H]+, 215
[M-OEt]. Hﬁl&%ﬁ%@%ﬁ) S 5.30 (brs, 1H, NH), 4.41-4.27 (m, 2H), 2.89 (c(gl,?%oH', JI=17.5, J2=69),
2.64 (d, 1H, S={£.92H8 (dutHcJe0 ), 'HRBR (3 HNE6)3), sLe2i14A2 (AT, 8 i3 1408428 (@, 7H,

D Preparation BTt Spr N S0 ca R THD 5 LR cyom soataeniongs ot 2P

1,1'-cyclohexanl#4-%&rboxylic acid. O 0>0% / OH N-N H 5 The title compound was prepared in a
similar manner as described in Example 9.3. MS: in/-- (E?): 255 [M+Na]', 233 [M+H]4. 'H NMR
(CDCI3): S_2.70.(dd, 1H, JI=18.5, J2=7.0), 2 46-2. 11),4.,99 (d, 1H, J=6.2),1.60 (t, 1H,
J:6.5),1.46-1.1§%ﬁ%%§?ﬁ1§6gé%?ﬁ’f”éﬁ%%%%ﬁﬁse('%li%fa&rélﬁzlgétion of
()-5-(Spiro-[1a,3,5,5a-tetrahydro-IH-2,3-diaza 10
cyclopropalalpentalene-1,1'-cyclohexanl-4-yl)-1H-tee: qjﬁ / NIN 012H[ N-N H The title
compound was prepared in a similar manner assgescribefi g, Example 9.44. MS: nilz (EE): 279
[M+NaJ+, 257 [M+H]', 229 [M N2+H]+. 'H NMR (CD30D): 6 £20-2.90 (m, 111), 2.75 (dd, 1H, JI=16.5,
9221.0), 2.15-2.08 (124332, A0 B 2 ARl 88k 247 1 070,98 (.
1H). Example 9.80: Preparation of (f)-ero-l-allyl-la,2,5,5a-tetrahydro-IH-2,3-diaza-
cyclopropalalpent3lede/IEErmstitedtid’ Stemat-madjigianoh’b BRaSHaAdHER GIEUHBIfIM
trifluoromethanegufonate:iL. GR3SOBimues, cyclopent-2-enone (0.190 ml, 2.35 mmol} in THF (3mb) was

10 added and the solution stirred at -78 °C for 2 hr. The reaction was quenched with the addition of sat.

NaHCO, and warmed to room temperature. The product was extracted into DCM, solvent removed
under reduced pressurc and purified by column chromatography (0-20% EtOAc/n-hexane/silica) to
give (&)-exo-6-allyl-bicyclo[3.1.0Thexan-2-one as a colorless il (0.178g, 1.31 mmol, 55.6%).
Contains ca 50% (&)-endo-6-allyl-bicyclo[3.1.0Thexan-2-one

15 " NMR (CDCLy): & 5.95-5.75 (m, 1H), 5.20-5.00 (m, 21), 2.38-2.20 (m, 1H), 2.20-1.50 {m, 5H),
1.65-1.50 (m, 2H}, 1.40-1.32 (m, 2H).

Step C: Preparation of (H-exe-L-aliyl-12,3,5 Sa-tetrahydro-1H-2,3-diaza-
cyclopropala)pentalene-4-carboxylic acid ethyl ester.

M 'S
P

S O
20 Ho N
The title compound was prepared in a similar manner as described in Example 9.2, Step D. MS: m/z
(ES"): 255 [M+Na]", 233 [M+H]", 187 [M-OB". "HNMR (CDCly): 6 5.91-5.81 (m, 1H), 5.02 (dd,
1H, ;=17.2, 1;=1.6), 4.92 (dd, 1H, J;=10.3, I;=1.6), 4.34 (q, 2K, J=7.1}, 2.97 (44, 1K, ;=17.1,
1,=6.3), 2.86 (4, 1H, }=17.1), 2.22-2.14 (m, 2H), 2.11-2.00 (m, 2H), 1.36 (t, 3H, }=7.1), 0.80 (septet,
25 1H, =3.4).

Step D: Preparation of (¥)-exe-1 -aliyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafalpentalene-4-carboxylc acid.

H O
S OH
H o y-NH
30 The title compound was prepared i a simitar manner as described in Example 9.3.
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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 trifluoromethanesulfonic anhydride (2.33 ml, 13.9

mmol) (in 5 WG&E@&A\% 'Ehe solution was allowed to warm to room tempegature gyer Lhr. Pentane
ded and't e \ 3

(40mL) was a e resulting mixture shaken and filtered. The filtrate was 25 concentrated
under reduced mwfwitmam@@mtmpgﬁam1@&{@4@1&1@%@3@@@@%&%@8&@&@. The

residual oil was_chille -20 C anc ipg Is e.(10.2 ml, ) pdgeds Wxtire was
stirred at 25 C fol 26%F, é”FH@C?‘?BdLZ?% %geé%g%%ult%g §n%!&g(’)6§?e9£gpr%iérﬁ te'rh%(}r'a Ugg.)é entane
was added, thelSolatidf) shaRérmHe tdsmighdididBollected by vacuum filtration to give
cyclobutyldiphenylsulfonium trifluoromethanesulfonate (1.82 g, 4.86 mmol, 35.0%). -143 WO
2006/069242 PCT/LS2005/046599. MS: m/z (ES), 241,1C |- ) i19.8:10 (dt, 4H,
3,78, 223 1) TP e B T N A o S o a0 TS 3). 4.6
2H, J=14.2),2 A8sickyRlepr dpelppetgdoney 1) 5 Step B: Preparation of
(f)-exo-6-allyl-bicyclo[3.1.0]hexan-2-one. H H O A solution of’q&clobutyldiphenylsulfonium
trifluoromethanesulfonate (1.820 g, 4.86 mmol) in'3g0 ml of THE Was chilled to -78C and t-butyllithium,
1.7M in pentane (2.700 ml, 4.59 mmol) added geopiyise er3({ minutes, cyclopent-2-enone (0.190
ml, 2.35 mmol) in THE (3mL) was 10 addee=and thefSofytion stirred at -78 C for 2 hr. The reaction was
guenched with the addition of sat. NaHCOS3 and whrmet 10 foom temperature. The product was

extracted into DCM, selyemidainoued wogepseduced-aressureanddptiech mraolemad.
chromatography (0-20% EtOAcln-hexa lica)ta, Qi -eX0-Bs | ] -2-0ne as a
colorless oll (O.#%d, i@i%%&%@%%%m%l%O%ﬁﬁg/ﬁgoe% o-6-2%%??§?dgg?%§hexan-2-one
15 'H NMRYCD UL 3E6B19538 2@ddnL H Hy~ 5202500 ¥, 9T 2H8- 2% 6% H-18h 13: 26440 (m, 5H),
1.65-1.50 (M, 2hi)3k40-1 321keciRd; DeSiwa G1, Praparation, 5.=1.6), 2.88 (¢, 1H, J=16.3), 2.14-2.04 (m,
o(f)-exo-l-aIIyI-Ia%\I:]_%Q5 - %trtae Xﬂrg;g-!fz,&diaza- cyclopropalalpentalene-4-carboxylic acid ethyl ester.
O ~O0rs" 20H 1\? 8 tifle compound was prepared in a similar manner as described in Example
9.2, Step D. MS: m/z (ES’): 255 [M+Na]T, 233 [M+H]+, 187 [M-OEt]". 'HNMR (CDC13): S 5.91-5.81
(m, 1H), 5.02 (d@xample 9.82: Preparation of ()-ende-1-allyl-1a,2,5 Sa-tetrahydro-1H-2,3-diaza-

i5 cyclopropalajpentalene-4-carboxylic acid.
Step A: Preparation of (F)-endo-1-allyl-12,3 5, 5a-tetrahvdro-1H-2,3-diaza-
cyelopropala]pentalene-4-carboxylic acid ethyl esier.
H ]
P

QH“ oo O

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. MS: m/z (ES*): 255
[M+Nal, 233 [M+H], 187 [M-OBL]". 'H NMR (CDCl): § 5.84-5.74 (m, 1H), 5.00 (dd, 1E,
1,=172, 1;=1.7), 4.95 (dd, 1H, ;=10.2, 1,=1.5), 4.39-4.31 (m, 2}, 2.95 (dd, 1H, ;=17.5, J;=6.9),
2.70 (d, 1H, J=17.5), 2.44 (t, 1H, }=7.6), 2.31 (d4, 1H, J=14.5, J=6.5)), 1.79-1.66 (m, 2H), 1.42-1.33
(ma, 45, including 1.37 (¢, 3H, J=7.1)}.
25
Step B: Preparation of (t)-endo-1-allyl-12,3 & Sa-tetrahydro-1H-2,3-diaza~
cyclopropajajpentalene-4-carboxylic acid.
H o]

_/m: e OH

g \N,NH

The title compound was prepared in a similar meanner as described in Exampie 5.3.
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1H, J,=17.2, J2=1.6), 4.92 (dd, 1H, J,=10.3, J2=L6), 4.34 (q, 2H, J=7.1), 2.97 (dd, 1H, J,=17.1,

J2--6,3),2.86 (d, 1H, J=17.1),2.22-2.14 (in, 2H), 2.11-2.00 (m, 2H), 1.36 (t, 3H, J=7.1),0.80 (septet, 25

1H, J=3.4). Wzﬁ}:r}gggpgratlon of (=)-exo-l-allyl-la,3,5,5a-tetrahydro-IH-2,3-
alpentale

laza- _
cyclopropa( ne-4-carboxylic acid. H O OH H N-NH 30 The title cﬁr%%@ér%c?wggsaepared ina

() 20 eI B ﬁ:‘fslﬁggh%g%%gg"“ﬁ%é&@@gﬁ/ e
51:)1'7.2, J[,:1.7‘5?]B§.6’§°(‘<%ﬁf1?ﬂ,55r%ﬁ‘6: 3?3:%3‘1’)%%?‘%1%}&%%5%:@%3)515958%{%&7@%&;@“{ A

J=17.0),23-2.0 (H, B1IR Q21188 Gretl EHE.- 1=3 B)(n5 ENahipte H81: Piepdiatidn(ef 1H), 1.13
()-exo-l-allyl-4-(ZHzetrazol-55y1)-1a,3,5,5a-tetrahydro-1H-2,3- diaza-cyclopropalalpentalene. H H N-N
N N H N,H.The title compound was prepared in a similar manner as described in Example 9.44. MS:
in/ (ES"): 281 [M+Na]', 229 [M+H]', 201 [M-N2+H]'. 1H NMR (CD3CN): S 5.98-5.84 (m, 10 1H,
CH=CH2), 5.12 Kalakipl¢-9.8p Frpparatiennod (H3=do7l ey CRE-fumpl-TaDitpdddrter abyd o B 233 3,
33=1.4, CH=CH{zs 298 dsldgatblp s, J2=4.8, J3=1.6), 2.88 (d, 1H, J=16.3),2.14-2.04 (m, 2H),

0.80 (septet, 1H, 3=3.4). Example 9.82: Preparation of H
(t)-endo-l-allyl-1a,2,5,5a-tetrahydro-1H-2,3-diaza- 18 cyclopropat&pentalene-4-carboxylic acid. Step A:
Preparation of (t)-endo-l-allyl-la,3,5,5a-tetrahydro-| diazat cyclopropalalpentalene-4-carboxylic

acid ethyl ester. H p lift H N. NH The title com oun pared in a similar manner as described in
Example 9.2, Step D 20 using the mixture of diastefeomgrsidescribed in Example 9.80, Step B. MS:

,n/z (ES"): 255 [M+Na]*,, 233 [M+H]+, 1@7%-0@]+..1H NMR%CDgslc:r{x)éeE' 5§4_5'7e% 111), 5.00

(dd, 1H, J1=17.2, 3,=1 FFAES TR TR ¥ 2185 B2 TRy 380 A1 G o1 1), 288 tad, 1M R=17.5,

J2=6.9), 10 the mixture of diastereomers described in Example 9.80, Step B. MS: m/z (ES'): 251 [M+Na] ", 229
IMAHT, 201 [IMANAHTY H NMR (CD,CNY: 6 5.77-5.68 (m, 1H), 4.92-4.80 (m, 2H), 2.88 (dd, 1H,
11=16.7, I,=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, 1H},

1.55-1.476 (m, 1H), 1.29 {pentet, 1H, J=7.9).

15 Example 9.84; Preparation of ()}-exo-4-methyl-3b.4.4a.5-tetrahydro-1H-
cyclopropal3,4jcyclopentall,2-cjpyrazole-3-carboxylic acid.
Step A: Preparation of (£)-exo-4-methyi-3b.4.4a.5-tetrahydro-1H-
cyclopropal3.4icyclopentafl,2-c]pyrazole-3-carboxylic acid ethyl ester

0O Y
3 0
H « NH
20 The title compound was prepared in a similar manner as described in Example 9.2, Step D

from 2 1:1 mixtare of 6-exo-methylbicyclof3.1.0Thexan-3-one and 6-endo-
methylbicyclo[3.1.0Thexan-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. Furukawa, Tetrahedron. 1969, 25,
2647). MS: m/z (ESY): 229 [M+Na] ¥, 207 [M+H] ¥, 161 [M-OEf]". "H NMR (CDCL): 6 4.39 (i, 2H,

25 =7.2),2.96 (dd, 15, 1;=16.9, J;=6.6), 2.82 (d, 1H, J=16.8), 2.03-2.01 (m, 1H), 1.89-1.85 (m, 1H),
1.40 (t, 3H, }=7.2), 1.14 (d, 34, J=6.1), 0.69-0.64 (i, 1H}.

Step B: Preparation of (£)-exo-4-methyl-3b,4,4a,5-tetrahydro-1H-
eycloprepal3,4]cyciopenta[l,2-c]pyrazole-3-carboxylic acid
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2.70 (d, 1H, J=17.5),2.44 (t, 1H, J=7.6),2.31 (dd, 1H, J,=14.5, J2=6.5.), 1.79-1.66 (m, 2H), 1.42-1.33
(m, 4H, including 1.37 (t, 3H, J=7.1)). 25 Step B: Preparation of
(H-endo-Il-ally]- -tetrahydro-IH-2,3-diaza- cyclopropalalpentalene-4;car, l id. HO /11 OH
H N-NH The)%rt ezitgr%%gg?nd was prepared in a similar manner as describi]P ?A{?é’@%ﬁﬁé%bgqs -145 WO
2006/069242 PCT/US2005/046599 MS: na/z (f +NaJ* , 205 [M+HJ', 187 [M-OH]". '"H NMR
(CD3CN): S 5.68-5.56 (m, 1H), 4.81 (dq, 1H, JIs1% +9¥/5.03 (dqg, 1H, JI=10.2, J2=1.4), 2.68
(dd, 1H, J,=17.4, J2=6.8), 2.43 (d, 1H, J=17.3) 2172 (m, 1H), 2.10-2.03 (m, 1H), 1.61-1.50 (m,
1H), 1.45-1.36 (m, 11-1), 1.13 (pentet, 1H, J=7.8)-5-&xahiple 9.83: Preparation of
(t)-endo-l-alIyI-4-(2H-tetrazol-5-yl)-la,3,5,5a—tetrahydro-ﬁ—|-2!3- diaza—cycloprorﬁ[%lpentalene. HH
N-N /oll > I NN H N NEqils threnesrd oaifalird s praihraerica drmissidiniamis’ §8s&sBéd in Example
9.44 using 10 the mixtureyof dipsterEomsersidascribgonirExanpie 888, (GieHBLMSS,Mfs.0:S™): 251
[M+Na]', 229 [ + 201 [ M ' | 19D 414268 (0 4. , 2H),
2.88 (dd, 1H, J?zj%%%%é%}%@% %N%E%%%%?@?—gbi(%@%{ ?%%TZB% %%15 ,%%%@75-1.67
(m, 1H), 1955-1.476 (m, 1H), 1.29 (pentet, 1H, J=7.9). 15 Example 9.84: Preparation of
(t)-exo-4-methyksindid 8 St etephyaion b-(Eyolapiapalidbyciapantaliy@-€liifrazole-3-carboxylic acid.
Step A: Preparation of (t)-£x0-4- ] -te -|H-

cv%%s)sg%%g?% %é(fg}e%@ﬁ,? ?&pﬁb@ﬁ?e«tf&@gygﬁc l.i‘ém.

cyclopropa[3,4]cyc carboxylic acid ethyl ester HO O H " NH N 20 The title

clpyrazole

compound was PHErBEiAT %M&?ﬁ%@%@ﬂéﬁf@eﬁﬁﬁr 5189.2, Step 13 from a 1:1 mixture
of 6-exo-methylbiciplafs:l glyedsaondHoze pachBiendermettyHoid poipl 8sk:0]hexan-3-one (see P. S.
Mariano, E. Bay, D.G. Watson, T. Rose, and C{; Bral_cl:kel:u a

“ O

« L NH
N

H
10
The title compound was prepared in a similar manner as described in Example 9.2, Step D

using the mixture of diastereomers described in Exampile 9.84, Step A. MS: m/z (ES™): 229
[M+Na]", 207 [M+H1", 161 [M-OEt] ™.

15 Step B: Preparation of (£)-endo-4-methyl-3b,4.4a,5-tetrabydro-1H-
cyclopropaf3.dlcyclopentall,2-cjpyrazole-3-carboxylic acid

o
%, OH

Ter—

H « _NH
N

The title compound was isolated during the reaction described in Example 9.85, Step A.
MS: m/z (ESY): 179 [M+H] T, 161 [M-0H]™. "I NMR (CD;CN): 8 2.83 (dd, 1H, 1,=16.8, 1,=6.9),
20 2.55(4, 1H,=16.9), 2.29 (t, 15, }=6.9), 2.10 (44, 1H, J;=14.4, J;/=6.6), 1.37-1.31 (m, 1H}, 0.61 (4,
3H, J=6.4).

Example 9.86: Preparation of (£)-endo-1-cyclopropybmethyl-1a.3,5,5a-tetrahydro-1H-2,3-

diaza—cyciuprog;a[a}pentalenM«carb&xYlic acid.

N~
H/J! / NH
3 =\~ OH
H &
25 H O

Step A: Preparation of 4-(2-Fodo-ethyl)-2, 2-dimethyl-{1, 3] dioxolane.
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J. Org. Chein. 1980, 45, 1753; J. Nishimura, N. Kawabata, J. Furukawa, Tetrahedron. 1969, 25,
2647). MS: tn/z (ES4): 229 [_ M+Na]', 207 [M+HJ', 161 [M-OEt] ~. 'H NMR (CDC13): 6 4.39 (t, 2H, 25

J=7.2), 2.96 , =16.9, J2=6.6), 2.82 (d, IH, J=16.8),2.03-2.01 (m, z ,1H), 1.4
it 1202201 0 o . 140

(t, 3H, J=7.2 J=6.1), 0.69-0.64 (m, 1H). Step B: Preparation
(t)-exo-4-methyl-3b,4,4a,5-tetrahydro-IH- cyclopropal[3,4] cyclopenta[l,2-c]pyrazole-3-carboxylic acid
-146 WO 2006/069242 PCT/lYS2005/046599 H Otz WHIN The tit pound was isolated during
the reaction described in ExWStep AT‘VV[SWIES)TTN [M+H)L+, 161 [M-OH] +. 'H NMR
(CD3CN): 6 2.90 (dd, 1H, Jj=16.5, Jz 6.69" 2.74 (dHiE3:48.0), 2.02-1799 (M, 1H),1.88-1.78 (m, 1H),
1.13 (31 3H, Jzﬁ-l),o-%&éélﬁms&ﬂ): (l5.’ﬁ?ﬁﬁ@ﬂ,ﬂ]§g9 B0 iRkepaEationelol, 12¢) were dissolved in _ _
Stop A PreparaiIB T (B R Gb e AT A S o yen g o, SRABEO R 2cid
cyclopro pa[3,4]@@@%@?%@%&@@%@%&%%%?@% SR KT he title
com pound gvas ﬁgﬁ[@@r@@m@aﬁmmm@aﬁrm dsscribedindixamaiedhdimbtenPrusin g fie mixture
e
cyclopro pa[3,4]GWE@R@@EEQ%WE@E&E%%WI?@%@?&@dWW ‘fq)t/h Sk diurr Rt mpound
was isolated dugngithedeacionmdascrihed IMixaniptedRenSigerAasMBimin (ES8) 2479 [M+H] T, 161
[M-OH+. "HNMR (CDSCN)6 2,83 (dd. IHd, Jiy16,8,.9276, 90, 20.2.55 i M7 16 His Fuubls LH. 96.9).
2.10 (dd, 1H, JISTF R 5L R F 5T fm: I—§ o.s?id, 3H; =6.4%.

10 clear oil; "H NMR (400 MHz, CDCly): 8 4.18-4.12 (m, 1H), 4.06 (dd, 1H,J,=8.0 Hz, J,=6.1 Hz},

3.55 (dd, 1H, J, = 8.0 Hz, I, = 6.5 Hz), 3.28-3.17 (m, 2 H), 2.11 -1.98 (m, 2H), 1.38 (5, 35, 1.33 (s,
3H).

Step B: Preparation of [4-(2, 2-Dimethyl-[1, 3] dioxolan-4-yh-but-1-ynyl]-trimethyl-silane.

s‘, BuLi WLO

: S T S N

\/\\/\, i DMPU _— 5[5__
|

To a solution of TMS-acetylene (72 mmmol, 7.1g) in 150 mi anhydrous THF and DMPU 27 ml,
222mmol) was slowly added 2.5 M (78 mmol, 31ml) BuLi in Hexane at 78 °C and then 4-(2-Iodo-
ethyl)-2,2-dimethyl-[1,3] dioxolane was added to the mixture, It was stirred at -78 °C for 15 minutes

15

and slowly warmed up to room temperature. The reaction mixture was quenched with sat. NiLCl and
20 extracted by EiOAc. The combined organic layer was washed with H,O and brine, dried by MgSO,
and concentrated. Silica gel chromatography (2 ~ 10 % EtOAc/Hexane) afforded 4-(2, 2-Dimethyl-
71,31dioxolan-4-y1)-but-1-ynyi]-rimethyl-silane as a clear oil; 'H NMR. (400 MHz, CDCly): 6 4.19-
4,12 (m, 1H), 4.07 (dd, 15, J,=8.0 Hz, I,= 6.0 Hz), 3.57 (d¢, 1K, J; = 8.0 Hz, J,= 6.9 Hz), 2.39-2.26
(m, 2H), 1.86-1.79 (m, 1H), 1.76-1.68 (m, 1H), 1.39 (s, 3H), 1.34 (s, 3H), 0.13 (5, 9H).
25 ‘

Step C: Preparation of 4-But-3-ynyk-2, 2-dimethyl-{1, 3] dioxolane.

QLO _ Sli—- WMKZCOS 2i\)o\/\z__.

i MeOH —

To a solution of 4-(2, 2-Dimethyl-[1,3]dioxolan-4-y1)-but-1-ynyl]-trimethyl-silane (44 mmnol,
10.0g) in 40 mi methanol, was added X>CO1 (49 mmol, 6.7g,). The mixture was stirred at room
30 temperature for 4 h. The reaction mixture was concentrated, diluted with NELC solution and

- 148 -



Example 9.86: Preparation of ()-enndo-I-cyclopropylmethyl-la,3,5,5a-tetrahydro-IH-2,3-
diaza-cyelopropa[a]pentalene-4-carboxylic acid. H N'NH OH 25 H~ 0 Step A: Preparation of

4-(2-Iodo-etl‘%lé-§q§-ﬂ?6 thyl-[1, 3] dioxolane. -147 WO 2006/069242 PCJ [5152005 ‘%%99 --~-0
Ph3P,Im, 12 Cv /CH3CN p v I Tnphenylphosphine (172 mmol, 45 g) and imidazole (172

mmol, 12g) wergdiss@lvedim A Elaceianil i3 di30 0 ailkk Bhathixise sascantectdrides an ice
bath, and iodine (172 mmol, 44 g) wa ed.in four portions, with vigarqus. stirrir 0, minutes.
The resulting sl8 f}ngsat%%h%zegd il(x)/?s(}fat ggécr%efhag# €00 gg IZ}l[o% \é¥g1 %(2%? g%%g#ﬁegtﬁ%%[%%]%
dioxolan-4-yl)-etharet (s SHMMBI (98 My LS Hddetrdbhiide tHihé Se i hnddrEoksr 48 minutes.
The mixture wagstisredat 1Moo teraperatdreray ernights The2 XU at Toncehated ] didted with
5% sodium_bicarhon lutiop.a xtract ith.hexane. The combined organic layer was dried
with MgSO4 ar‘?llr 3?(%qelh§?a e’c?%i#b%%’g ’?Ogr%vgffga?aphy gave 4-(2-iodo-ethyl)-2,2-dimethyl-[1,3]
dioxolane as a 10 clear oil; 'H NMR (400 MHz, CDC13): 6 4.18-4.12 (m, 1), 4.06 (dd, IH, J1= 8.0 Hz,
Jz = 6.1 Hz), 3&5x(0¢ PiadhiioBed4Hz.ClRe 0 dpriipEnB28+8:1)-2, (iR ckh) 12113 difx@8ngm, 2H), 1.38 (s,
3H), 1.33 (s, 3H). Step B: Preparation of [4-(2, 2-Dimethyl-[1, 3]

dioxolan-4-yl)-but-l-yayl]-trimethyl-silane. BuLi i 6 DMBW 15~ To tion of TMS-agetylene (72
mmol, 7.1 g) in 150 ml arhydrous TI-IF angDM E%J 27Fmt—222mmgl) was slowly add S5 M(78
mmol, 31m1) BuLi in a C and then 4-(2-I(Qi\6?gthyl)-2,2- imethyl-[T-3] dioxolane was

added to the mixture, Iywag stirred 25a/ 8 (05 2aminies, anshalowdysvarmediupiiaseam
temperature. The reaction mixture was quenched with sat. NH4C1 an% 20 e@g;ﬁ%duﬁ){?%gAc The
combined GrganeayertEs Wﬁ%@%ﬁ?ﬁ%@%ﬁ%ﬂné? FEABSNGESD ner concen

rated. Silica
gel chromatograpttyrhe! 10643 FOARCHexemelafiotdat @ 42 | 2ubimestyd-slowly warmed up to room

0, 4,07 e D 230056
(. 2H. 1. 66.1 TR PFE B 68 TR B0 e o P e
Preparation of 4@Buf:@ymiyl=2nta-Gimbthy ERRAGHdlinxotaiieC yoerfro@en=yoyl)-2, 2-dimethyl-{1, 3]
15 dioxolane as a clear oil; "H NMR (400 MHz, CDCL): § 4.22-5.15 (m, 1H), 407 (dd, 15, I, = 8.0 Hz,
1,=6.0 Hz), 3.57 (dd, 1H, J;= 7.9 Hz, J, = 7.1 Hz), 2.29-2.23 {m, 2F), 2.20-2.16 {m, 2H), 1.83-1.77
(m, TH), 1.72-1.65 (m, THD), 1.40 (s, 3H), 1.35 (s, 3H), 0.91-0.86 (m, LE), 0.46-0.41(m, 21), 0.21-

0.17 m, Z2H).
20 Step E: Preparaticn of 4-(5-Cyclopropyl-pent-3-enyl)-2, 2-dimethyl-[1, 3}dioxolane.

»L Hy
Q Quinoline O
O] = 0
_ PA/BaSO; A<

Hexane

To a solution of 4-(5-Cyclopropyl-pent-3-ynyi)-2, 2-dimethyl-{1, 3] dioxolane (1.92 mmot,

0.40 g) in hexane (5 mL) was added quinoline (0.192 mmol, 24.8 mg), followed by addition of 5%
Pd on BaS04 (0.384 ramol). Stirred at room temperature under H, atmosphere for 4hrs. TLC

25 showed reaction completed. Filtered through celite and concentrated. Diluted with hexane, washed
with NH,CL, brine and dried over MgSO,. Silica gel chromatography (2 ~ 7 % EtOAc/Hexane) 4-(5-
Cyclopropyl-pent-3-enyl)-2, 2-dimethyl-[1, 3] dioxolane as clear oil TH NMR (400 MHz, CDCly): &
5.50-5.45 (m, 1H), 5.40-5.34 (m,1H), 4.11-4.04 (m, 1H), 402 (dd, 1H, T ,= 8.0 Hz, J,=6.0 Hz), 3.51
{t, 15, 1= 7.5 Hz), 2.17-2.04 (m, 2H), 1.97 (t, 2H, T = 7.0 Hz), 1.74-1.66 (m, 1H), 1.58-1.45 (1, 1H),

30 1.41 (s, 3H), 1.35 (5, 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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"= MeOH To a solution of 4-(2, 2-Dimethyl-[1,3]dioxolan-4-yl)-but-1-ynyl]-trimethyl-silane (44 mmol,
10.0g) in 40 ml methanol, was added K2CO3 (49 mmol, 6.7g,). The mixture was stirred at room 30
temperature%g 421 %/323 &eaction mixture was concentrated, diluted with NE4E L splutionand -148
WO 2006/06 4£ CT/US2005/046599 extracted with EtOAc. The combined organic layer was dried
with MgSO4 and concentrated. Silica gel chromatography (4 -12 % EtOAc/Hexane) afforded
4-But-3-ynyl-2, 2-dim\£m¢[l,3]dioxolane as a clegpoiH NDH3 (400 HHz, CDC13): S4.21-4.15 (m,
IM, 4.05 (dd, 1H, .h ©8.0 Hz, J2 = 6. 3.55.(dd, 1H 3= 8.0'R <8 /2.3172.26 (m, 211),
1.94 (t, IH, J = 2.6 Hz), 1.84-1.75(M, 5 1H), 1.73-1.68 (m, 111), 1.38 (s, 3H), 1,33 (5,.314).. Step I):
Preparation of 4-(5-CyaisptSpsf-pepraimy 2, %ﬂy&“ranéfﬂ&?i‘-ﬁ?%]rdi igf%oé%u%%‘%? 9‘0\% D ﬁr} DMPU To a
solution of 4-Buje® w2 s2ntimethyh{bt Adioxotaners fimohtkieighdratisbl &l@aydrous TIIF and
anhydrous DMEL (20 mmel cha)wassaddled sealuenlc2 M, Bibids bexaned9,lamnash 3.6mL) at
-78 C. It was stirred at f%) C for 15 minutes and slowc%war%()ec% 53.? 51(% ggor?gl}%pgrﬁtzre. e reaction
mixture waks quekgdd FRVEB G didSdratte gVE} A The combined orga 2%}ayér was
washed with H2Q@@d Eine | tid BasldS OB, arvd takcehtraté d4slda-298|Bhidmafodiaphy 12 - 10 %

EtOAC/Hexane)74g§¥§z-Clygz_l)(_)p_j:@B}(Ij@ﬁrgj?,q;ygQ;\glb—%,1i_ll-)g@1@@{{\3@-{1;1413 3hlb siopmlanems a clear oil; 'R NMR
(400 MHz, CDC13): 354.22-5.15’(m,’11), 4.07 (dd, 111, J1 = 8.0 Hz, J2 = 6.0 Hz), 3.57 (dd, 1H, J, =
7.9 Hz, J2 = 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, Stk (0. Pilefih B L (GAGOHA{fwRZ-261))-052806 17 (m, 211). 20 Step E:
Preparation of 4-(5-Cycloptgpyl-pent-3-enyl)-2, 2-dimethyl-[1, 3]dioxolane. H2 Quinoline Pd/$aSOq

Hexane To a solutinnt-B-ynyM%@ethyl-[FWﬂnmol, 0.40
g) in hexang (5 mL) was addéd quifioline (0.192 mmol,;724-8 mg), folloWwed by addition of 5% Pd on
BaS0O4 (0.384 mmol). Stirred at room temperature under H2. for Atrs & pwed
reaction completed. Filt8rPHiBIgH ?é‘ﬁf)é}g g 3'%%’?1ggﬁ%rg’tlgé}%ﬁ?lﬁz%%&%égg Washgé%fif/%vith
NH4C1, brine andietistovénmySod Gilica2gdrermehmibgraphy e S5 eleyR AR Y4 s-
Cyclopropyl-pentz3-enyhs2n2:dinetayhlTaldioxelans asmalemnmaildtddd ikn¢406idd kiz, THOTH S
5:52:5.45 (M, 111)..5.40:5.34 (m 160, 4,11:4. 08 (e N 02 46 il ohior B HE R 5:8:0 H2), 3.51

15 Et,O. The organics were washed with brine, dried over MgSO,, filiered, and concentrated.

Purification by silica gel chromatography (7% EtOAc in hexanes gradientto 14 % EtOAcin

hexanes) gave 2-(4-Cyclopropyl-but-2-enyl)-oxwane as a clear oil; 'H NMR. (400 MEz, CDCl): 6

5.54-5.48 (m, 1H), 5.44-5.37 (m, 1H), 2.94-2.91 (m, 1H), 2.75 (dd, 1H, I=49 Hz, I, =4.1Hz), 248

(dd, 15, J;= 5.0 Hz, L= 2.7 Hz), 2.19 (q, 2H, J=7.3 Hz), 1.98 (t, 2EL T = 7.0 Hz), 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 §-Cyclopropyimethyl-bicycle [3.1.0] hexan-2-ol

i
N
OH
)LJLH—BuLi H

W 3

MTBE N

To 2 solution of tetramethylpiperidine (0.624 ml, 3.7 mmol) in MTBE (5 mL) was added n-
25 butylithium 2.5M hexanes (1.5 ml, 3.7 mmol) at 78 °C. The solution was slowly warmed to approx
0°C and was added via cannulz to a solution of 2-{(4-cyclopropyl-but-2-enyl)-oxirane (0.288 g, 1.898
mmol) in MTBE (2 mL) over 10 min at 0°C. The mixture was allowed to warm to 1t stirred
overnight, washed with IN HCI (2X), and brine. The organics were dried over MgSQy, filtered, and

concentrated to give 6-cyclopropyimethyl-bicyclo [3.1.0] hexan-2-ol as clear oil; *EL NMR (400
30 MEz, CDCly): 64.19 (d, 1H, T =5.5 Hz), 2.15-2.06 (m, 1H), 1.75 (dd, IH, J,=11.0Hz 1, =9.7 Hz),
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(t, 1H, J = 7.5 Hz), 2.17-2.04 (m, 2H), 1.97 (t, 2H, J = 7.0 Hz), 1.74-1.66 (m, 1H), 1.58-1.49 (m, 111),
30 1.41 (s, 311), 1.35 (s, 3I11), 0.73-0.68 (m, 111), 0.43-0.39 (m, 2H), 0.08-0.04 (m, 21). Step F:
Preparation %J é}ﬂ ? pyl-hept-5-ene-1, 2-diol. -149 WO 2006/069242, R IdMe20R3(046599 OH 0
80%HOAC HO Stirre 5 -Cyclopropyl-pent-3 -enyl)-2, 2-dimethyl-[1, 3] dioxolane (0.30 g, 1.4 mmol)
in 80% AcOH (1565‘1-?5 yergighkatdoam lemperature. saenganieated @pdmpueiiisd &y silivalgel
chromatograph tO ) oll yclopropyl-hept-5-ene-|, 2-diol as a 5
clear oil. "IN1V f(lfd’d ﬁ#ﬁ@ﬁ%@%gg?éﬁs}%? Efg? 5.41-5.35 (m, IH), 3.77-3.71 (in, 1H), 3.66
(d, 1H,J =11.2 Hz), 3.46 (dd, 1H, J1=11.2 Hz, J2 = 7.7 Hz), 2.19-2.10 (m, 2H), 1.97 (t, 2H,J = 7.1

Hz), 1.53-1.46 %Ibp%HiaerZ%Mﬁf%ymg r 3063 D O08:Q:0AGR:. 2H). Step G: Preparation of
2-(4 Cyclopropyl-but-2-enyl)-oxirane ~ Trisim 10 THE To a solution of

7- Cyclopropyl hept 5-ene-1, 2- d|oI(1 4’5 2 28 mmol).in THE (30 mL) wéé, aed 60% sodium

e mﬁ@ﬁ%ed groqnh temperature and stirred
) {0l stirfing at room temperature
for 1. 5 h. The mlxture was quenched with water and extracted with 15 Et20. The organics were
washed with brine, drifid owerivgt O4yéikerevinstiyconetniatedomPnt &6 ey & %é%@lm 10

gh(fé?rgat‘?graph%&gf@ﬁgd&&%%ﬁ%@mt@&%&@x&ﬁ%ﬂ@dﬁgﬁ M@Dn@sat@ﬁvmgzom g( -
yclopropyl-but-2-enyl)-oxirane 0 .2 m,
5.44-5,37 (m, 1I9599) 6581 %A, %)é%%(%%‘ﬂ% %8 gélé}%oﬂ“% 1%4 212lT tér%i J1=5.0 Hz,
J2= 2.7 Hz), 2.18+epi@t & ;=7 Bk it 0 8tplRped teropdy Biliye geb0: 1. @W’@}ng”?s 0.66 (in, 1H),
g 44-0. 12’>9 litﬁ 211, ao%rgﬁﬂ%eaﬁm&m {§I®@Héxa8@&iar@tmgfcﬁreﬂ@%mwmmm&dd m31 0] )

exan-2-ol. H n-Bu SO t | | 7 mmo
in MTBE (5 mL)%éérﬁ&a%&ﬁ g\H[yI‘Ilthlum { E%Fﬁ" @r%%nﬁg @gt((.%ggél f?r%ie solution
was slowly warméa te.appibke-003 dmdlias. %@}éﬁ(%aﬁéér‘? 6 @sPtion of

2-(4-cyclopropyl-but-2-enyl)-oxirane (0.288 g, 1.898 mmol) in MTBE (2 mL) over 10 min at OC. The

mixture was allowed to warm to rt, stirred
Step J: Preparation of ()-endo-1-cycloproylmethyl-12,3,5 Sa-tetrahydre-1H-2,3- diaza-

15 cyclopropalajpentalene-4-carboxylic acid ethyl ester.
N -

NH
H,, /
S OFt
W
H o)

The title compound was prepared in a simitar manner as described in Exampie 9.2, Step D.
MS m/z (ES*): 247.3 [MHHT', 269.1 [M+Na]'; "H NMR (400 MHz, CDCly): 6 4.38-4.29 (m, 2H),
2.93 (dd, 1H, J; = 174 Hz, J, = 6.8 Hz), 2.65 (4, 11, T = 174 Hz), 240 (¢, 1H, T = 6.9 Hz), 2.23 (dd,
20 18, J, = 14.0 Hz, I, = 6.7 Hz), 1.40-1.35 (m, 1H), 1.37 {t, 3H, = 7.1 Hz), 1.03-0.96 (m, 1H), 0.78-
0.64 (m, 28, 0.39- ¢.32 {m, 2H), -0.02- -0.12 (m, ZH).

Step K: Preparation of (i)-endo—l-cycloprepyimeﬁhyi—ia,3,5,Sa-tetrahydro~1H~2,3-diaza—

eyclopropafa)pentalene-4-carboxylic acid.

N.,
NH
M.,
s / OH
oS
25 o 0

The title compound was prepared in a similar manmer as described I Exampie 9.3.
MS m/z (ES'): 219.3 [MHH]"; "H NMR (400 MHz, CD;0D): 6 2.95 (44, 1H, 5, = 185z, J,=69
Hz), 2.69 (d, 1H, 7= 18.5 Hz), 2.40 (¢, 1K, J = 6.9 Hz), 2.17 (dd, 1H, 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, 1K), 0.44- 0.36 (m, 2H), 0.02- -
30 0.11 (m, 2H).
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overnight, washed with IN HCI (2X), and brine. The organics were dried over MgSO4, filtered, and
concentrated to give 6-cyclopropylmethyl-bicyclo [3.1.0] hexan-2-ol as clear oil; 1fl NMR (400 30 MHz,

CDCI3): S 4%; ;J 5.5 Hz), 2.15-2.06 (in, 1H), 1.75 (dd, llI, J, = 11{’%782\‘}(’}%)?629&&) -150
WO 2006/069242 PCT/US2005/046599 1.69-1.52(m, 4H), 1.42 (dd, IH, J, = 8.1 Hz, Jz = 6.2 Hz),

0.98-0.87 (in, 2H), 0. 7@,@@&@%@@1@3&&%@@u@&3&m@ feAddn2pdslidnsg PeterttizpliZatods 7 Hz).
Step I: Preparation of 6- é[%é 5% LQQ'S rg} bb&:)éclgrlf?,pito an>§1aub . ﬁrée%ag n@a é)ﬂéﬁo&?ﬁmﬁmo 4A

MS o' To a solutibfi'sF opylm Bicyclo 1.45 mmol) in 10 mL
DCM was addeéh §scrmelieiity awmémwmm?@siéy (E%W W%Bbeﬁﬁ%?ﬁw FHSFBHBTRRSRE: oxide)
(339 mg, 2.90 %&Be&ﬁ&éEnl?&%@r(a?&éﬂﬁdmgzl&ﬁlﬁs&ﬂﬂm9matﬁfwmmﬁﬂw@epm\8ﬁfmdsl«iiin@rnight at

room temp rat and {9[%{' u%h |IC Oeelch(s%l %Mﬂ%%@xs

cyclopropyhnet Sgacyc exan “one as acfear oll; '"H NMR 400 MHz CDCI3): 5 2.32-2.21

(m, 2H), 2.16 (dd 1H, Slthenghp rzpzle%oie@@%%) VT if%mﬂ%blsm)th‘i%if gt T PHRPSE %8- 1.28 (m,

2H), 0.82-0.73 (ks Qi %4 fiftogeiiis QA9 Ol ¢pandis huBie GICRyeparasioprgémed that the

()-enado-I-cycloprg te - lgnesd-carboxylic
Qﬁﬁfﬁtﬁ%ﬁi é'gﬁﬁ%ﬁ&@ Qe Hsad-sliazrnd R:G¥IaPropAtalpent

acid ethyl ester. e t|t e compound was prepared in a S|mll%ﬁmanner as

described in Ex&Af6)9m0geke 5, 108 (P tESyemiy B Mapssss g4 1 NI #60 MHz,
CDC13): 6638 o28idH8 o2 Bﬁdﬂﬁiddeaﬂiorﬁﬁzﬁ&ﬂﬂdzmmﬁlﬁohi@ﬂ@ E@Q@t i figreoEFuistiez), 2.40

1H,J=69H ) i 7
(L 10, 3= 6.0 M) SR 00h ot A2 T e AL (LI Bl e

(m, 2H), 0.39- 0.32 (m, 211 Zg,cggﬁ)z@'glzm Step K:
Preparation of ()I@ﬁégq(%%éﬁiﬁﬁﬁim%%§EB°85W§E§?& M5
cyclopropala]pentalene-4-carboxylic acid. N'NH OH 25 HO The title compound was prepared in a
similar manner as described in Example 9.3. MS in/z (ES’): 219.3 [-M+H]+; 'H NMR (400 MHz,
CD30D): 6 2.95 (dd, 1H, J, =18.5 Hz, Jz = 6.9 Hz), 2.69 (d, 1H, J = 18.5 Hz), 2.40 (t, 1H, J = 6.9 Hz),
2.17 (dd, 1H, J, =14.0 Hz, J, = 6.7 Hz), 1.47- 1.42 (m, IH), 1.15-1.08 (m, 111), 0.86-0.79 (in, 111),
0.76-0.68 (m, 111), 0.44- 0.36 (m, 2H), 0.02- -
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30 0.11 (m, 2H) - 151 WO 2006/069242 PCI'/US2005/046599 Throughout this application, various
publications, patents and published patent applications are cited. The disclosures of these
publications, patents and published patent applications referenced in this application are hereby
incorporated by reference in their entirety into the present disclosure. Modifications and extension of
the disclosedBifhtions that are within the purview of the skilled 5 artisan are encompassed within the
above disclosure anc:-tagpekatnsidial foltowanidthndobt Bovemist{isf expression vectors are available to
those in the art, for purposes of utilization for both the endogenous and non-endogenous human
GPCRs, it is most preferred that the vector Rgllzqg be pCMV. This vector was deposited with the
American Type Culture Collection (ATCCpram:Q oberX13 1998 (10801 University Blvd., Manassas,
VA 20110-2209 USA) under the 10 provisions V@ (BYHaN est Treaty for the Internatlonal Recognition
of the Deposit of Microorganisms for the PigosSg-efPgtent Procedure. The DNA was tested by the
ATCC and determined to be viable. The AT hgs assigned the following deposit number to pCMV:
ATCC #203351. -152 Claims: 1. A compound sel %ed from compounds of Formula (La): R2 R1 Rs x

a N-H R5 R6 (La) and pharmaceutically acceptable’salts, hydrates, and solvates thereof, wherein: X

is N and Z is CREndphirise@RicalieRmmlenaltafydtetcs end sohases Sumeat independently from the group
consisting of H, G &eacyl, C1-6 acyloxy, C2.6 alkenyl, C1.6 alkoxy, C1.6 alkyl, C1.6 alkylamino, C16
alkylcarboxamide, C1. 10 6 alkylthiocarboxamide, C2.6 alkynyl, C16 alkylsulfonamide, C1.6
alkyisulfinyl, Cy.6 alkylsulféhigINGhidZalgRhio; Xk Chxapitidiceireyl, C1.6 alkylureyl, amino,

C1.6-alkylamid I I id
e o C&@@ﬁé&%@&}’&@&eﬁi Hgéljéh%iﬂgiylcarboxamlde Qﬂgogﬁ’rwxw >

carboxy, cyan, C3.7 cycloa kyl, C2.6 dialkylamino, C

dialkylthiocarboxamficte 2ARcra<calkemyhIGaniahary cG-s ¥iatb Slie iy rBinn Cweisapgramits Gis
haloalkyisulfonyl, C dkietarissbiinibe®roayetal, m{gmhumwrwwammm R2 and R3

Z{Ifeer)]?/IChcslelg Zﬁig;y%%}d?%ylégf%ﬁﬂ?ofaﬁ (gﬂf R S/F:f é'w% %ET %Fﬁ%cgrzngamlde
C2.6 alkynyl, C}.6 aﬁ@@uﬁw&%&@ifwiafakﬁh@dmwm@q, éarbo-ca-s-alkoxy, carboxamide, carboxy,
cvane, Csr cycloalkyl, Co dialkylamino, Ci dialkyicarboxamide, Ty
dialkylthiocarboxamide, halogen, Ci4 haloalkoxy, Ci¢ haloalkyl, C,4 haloalkylsulfinyl, Ci.
15 haloalkylsulfony!, C,. haloalkylthio, heterocyclic, hydroxyl, nitro, sulfonamide and thiol;
R; and R, are each selected independently from the group consisting of K, Cy.4 acyl,
Cys acyloxy, Cae alkenyl, Cr alkoxy, Cr.s alkyl, Cy.¢ alkylamino, Cy ¢ alkylcarboxamide, C;.
 alkylthiocarboxamide, Cy alikynyl, Ci« alkylsulfonamids, C, aikylsulfinyl, i
alkylsulfonyl, Cy.¢ alkylthio, C; alkyithioureyl, C,. alkylureyl, amino, C,¢-alkylamido,
20 amino-C,.¢-alkyisulfonyl, Cy.¢-alkylthioamidd, aryisulfinyl, arylsulfonyl, aryithic,
carbamimidoyl, carbo-Ci¢-alkoxy, carboxamide, carboxy, cyano, Cs ovcioalkyt, Cagy
cycloalkyloxy, C, dialkylamine, C,4 dialkyicarboxamide, C,. dialkylthiocarboxamide, C;.
¢~dialkylamido, C,¢-dialkylthioamido, helogen, C,4 haloalkoxy, C,. haloalkyl, Cy
- haloalkylsuifinyl, Ci.s haloalkyisulfonyl, C,.; haloalkylthio, heterocyclic, heterocyclic-oxy,
25 heterocychicsulfonyl, heterocyclic-carbonyl, heteroaryl, heteroarylcarbonyl, hydroxyl, nitro,

Car oxo-cycioalkyl, phenoxy, phenyl, sulfonamide, sulfonic acid and thiol; whereir said C,
alkyiis opﬁoﬁal}y substituted with substituents selected from the group consisting of C4
acyl, Ci acyloxy, C,, alkoxy, C;.él.&lkyimﬁno, C:s alkylsulfinyl, C, alkylsuifonyl, Cis
alkyithio, amino, carbo-C, ¢-alkoxy, carboxamids, carboxy, cyano, Cs.; cyclealkyl, Cis

30 cycioalkyloxy, Cys dialkylamino, Cis haloalkoxy, C, haloalkyisulfinyl, Ci
haloalkylsulfony!, C, haloalkyithio, hydroxyl, nitro, phenoxy and phenyl; or

R, and R; together with the carbon to which they are both bonded form a Cas

cycloalicyl:
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alkylsulfonyl, C1.6 alkylthio, C1.6 allrylthioureyl, C1.6 alkylureyl, amino, C1.6-alkylamido, 20
amino-Cl.6-alkylsulfonyl, C1.6-alkylthioamido, aryisulfinyl, arylsulfonyl, arylthio csrbamimidoyl,

carbo-Ci.6- a%g)xy%ﬂ%% (ﬁé)z?amlde carboxy, cyano, C3.7 cycloalkyl, C3., gogg%%ﬁ )gmg;%g

dialkylamino, arboxamide, C1.6 dialkylthiocarboxamide, C1. amido,

C1.6dialkylthioamido, haloggn, 3%k 6-haloalkasye d@h@&@éﬁ@@&ﬁﬂe@r&ﬁ@&@ﬂi@ﬁ@dﬁwm@kﬁ

haloalkylsulfonyl, C16 haloalkylthlo heteracyclic, he erg lic-oxy,.25. he e

heterocyclic-carbonyl Ché?@ﬂ(?ﬁyf:zﬁ&%%{ élkgcfhé”‘ %fb%? )%é%d mr(% 7" %ﬁcy%%ﬁ%% ghenoxy

phenyl, sulfonamide, saﬁMmmmXamme@k%@rb% s%lwf@a@mﬁ%@ﬂﬁmlsﬁbﬁstltuted with

S:ka?tltuents selectﬁ(d lg[gﬂmﬁ%}gr@ypaggml tﬁt@qg Afdobreainyt;. ghlkﬁiﬁeyﬁlaxy%@aazﬁoalkgxygo@ﬂ, .6

alkylamino, C1.6 alkylsulfin 16a| sulfo Ing. carbg-¢.4- e,
é‘%/méc‘?, SFROeaiT T3 éSalkyl&%lé‘ik %ﬁ%@”&’ O gk%ﬁ Al

carboxamitle, carboxy’ e C2.6 dlal amlno

haloalkoxy, C1.6 han@hkwgﬂWiﬁwcmﬂ@dﬁé@amw&m 11‘@%’6%3?6’8

phenoxy and phenyl; g1, kiapeiptegether, mmm@mmwmmﬁmymhmmﬁwform aC3.6
cycloalkyl; 153 WO 20 6 069242 PCT/US2005/046599 R5 and R6 are each selected independently
from the group consis ng '8fH, C1 6 acyl, C1.6 acyloxy, C2_6 alkenyl, CI-6 alkoxy, C1.6 alkyl, C1-6
alkylamino, C1_6 alkylcarbofaiiﬁﬁﬂéméh a—el%wﬂ%@%dﬁ%@bz 6 alkynyl, C1.6 alkylsulfonamide,
C1.6 alkylgulfinyl, CI-6 alkylsulfonyl, CI-6 alkylthio, C1.6 alkylthioureyl, C1.6 alkylureyl, amino,

carbo-C1-6-alk xy, rboxamid cag%é)xtx &¥ano (zrsf cycloalkyl, C2_6 dialkylamino, C1 6
dlalkylcarboxanrlde CCZ@G dmglcf(uﬁ atlcgglz‘a oxacm% e, ﬁvalo en, C1.6 haloalkoxy, C]-6 r}%ga
PFOnamlde

haloalkylsulfinyl, C1_6 ha|oaﬁkﬂaﬁﬁoﬁwa@f%eﬁ%%qmﬁ%ﬂ%@?@?&&%ﬁép REFSRG 1
and thiol; and R7 is carhoGib:- W@ﬁﬂ;@xﬂt@qﬁ@tr@ﬁ@%@kallﬁ@nﬂ'daéh@@ﬂ%@@ﬁmi@@é@@ng to

claim 1, wherein: R2 ang@l%%g sachigelectel @gm‘ogmghglggg%mg@igt‘ing of H,C1_6
acyl, CI-6 acyloxy, C2°6 al C1 6 akox ?

Cl-6 mno,, Clﬁ lﬁ}/&far oxamide,
Cl_ 6 aIkiflth|ocarboxé¥ﬁﬁ’élf‘@ylscaﬁ<”§]ﬁ%h‘@ PBS QW E‘ﬁ‘l‘fSWa%l a?l‘%u?su i‘ﬁf/]l1 (NG
alkylsulfonyl, CI-6 aIkylaﬂmaoC;L;ﬁi]aﬂmyfﬂnMLEele@llb@m@Lm@Wlﬁmﬂn@y@iﬁ@éélPéyiﬂmmo
amino-C1.6- a'ky'SU'fonasng}&n%&ylmm@Iggwylw!,ﬁ%@gﬂéulfw&aﬁéym@yolear@am;mIdoyl
carbo-C1-6-alkoxy, carboxamide; carb Zt}é[cyano CI c C'%g‘,‘}'{lﬁ{u dca}g%ﬁ% cgﬁgx}y C e
diallcylamino, CI-6 dialf&t fealigititied T ki A BoRs g ani
C1_6-dialkylthioamido cliadibglem;ds) . m&@aﬁlﬁmmggogmogiwﬁl@lkexy Cis haloaikyi Crs
20 haloalkylsulfinyl, C,. haloalkylsulfonyl, Cy.¢ haloalkylthio, heterocyclic, heterocyclic-oxy,
heterocyclicsutfonyl, heterocyclic-carbouyl, heteroaryl, heteroarylcarbonyl, hydroxyl, nitro,
Cs7 oxo-cycloalkyl, phenoxy, phenyl, sutfopamide, sulfonic acid and thiol, wherein said Ci
alky! is optionally substituted with substituents selected from the group consisting of Cy ¢
acyl, Cig aoyloxy, Cu.s alkoxy, Ci aliylamino, Cr.g alkylsulfinyl, C; ¢ alkylsulfonyl, Cye
25 alkyithio, amino, carbo-C, s-alkoxy, carboxamide, carboxy, cyano, Cyy cycloaliyl, Cay
cycloalkyloxy, Cp.¢ dialkylamino, Cy¢ haloalkoxy, C,.¢ haloalkylsulfinyl, Cy¢
haloalkylsulfonyl, C,.¢ baloalkylthio, hydroxyl, nitro, phenoxy and phenyl.

3. The compound according to claim 1 or 2, provided that R; and Ry are ¢is to each other.
30
4, The compound according to any one of claims 1 to 3, wherein X 8 N; Zis CRy; and Ry is
carbo-Cy.¢-2ikoxy or carboxy.
5. The compound according to any one of claims 1 to 3, wherein X sN; 718 CRy; and Ry is
35 carboxy.
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20 haloalkylsulfmyi, C1_6 haloalkylsulfonyl, CI-6 haloalkylthio, heterocyclic, heterocyclic-oxy,
heterocyclicsulfonyl, heterocyclic-carbonyl, heteroaryl, heteroarylcarbonyl, hydroxyl, nitro, C4.7

oxo-cycloallqg&loQmﬁgﬁﬁphenyl, sulfonamide, sulfonic acid and thiol; wheiginsaiffakGoestlky! is

optionally substitute substituents selected from the group consisting of C, 6 acyl, C1. acyloxy,
C1.6 alkoxy, C%_6 alkylamingusbcborllsytsukimyh &thnalkylslfonyisiCX .6 RE7atkgthimd®nino,
carbo-C1.6-alkoxy, carboxzi\rgﬂc[ie, carboxy, cyano, C3_7 cycloalkyl, C3_7 cycloalkyloxy, C2.6
dialkylamino, C1.6 haf?)%zﬁf’ok', C1_6 haloalkylsulfmyl, CI-6 haloalkylsulfonyl, C1_6 haloalkylthio,
hydroxyl, intro, phenoxy and phenyl. 3. The compound according to claim 1 or 2, provided that R1 and
R4 are cis to each othege 3hukheoempesins accdting thianywdaenKolifs Rios3mvherein X is N; Z
is CR7; and R7 is car%-Cl-%ﬁkoxy oc{fasrgpxy. 5. The compound according to any one of claims 1
to 3, whergin Xis N; Z i CR7:"and R71s 35 carboxy. -154 WO 2006/069242 PCT/US2005/046599 6.
The compound according to any one of claims 1 to 3, wherein X is N; Z is CR7; and R7 is
tetrazol-5-yl. 7. §he corpperpdacacisinigsto amoend dfickains3] whedivharehn; R-is @RIHRIYS
carbo-C1.6- 5 alkoxy ar arboxy; and Z is N. 8. The compound according to any one of claims 1 to 3,
wherein Xis CR7; R7 is carboxy; and Z is N. 10 9. The compound according to any one of claims 1 to
3, wherein X is CR7; R7 is tetrazol-5-yl; and Z is N. 10. The compound according to any one of claims
Ito 9, wherein Réis H ormbalegeind i&zdding hennompdshiracooiimbeteralys 6fle 8f sligrazrl-200, wherein
R,isH. 12. The comp%@gigﬁgording to any one of claims 1 to 11, wherein R4 is H or halogen. 13.
The compound according to any one of claims Ito 11, wherein R4 is H. 20 14. The compound
according to any one of claims 1 to 9, wherein R7 and R4 are both H. 15. The compound according to
any one of claims.1 to Tk cathsnein Rsnidd oriptogeiizas 16 ThdeonpotHdaeseding to any one of
claims 1 to 14, wherein R5 is H. 17. The compound according to any one of claims 1 to 16, wherein R6
is H or halggen. 18. The compound according to any Prgesolftglgli s 1t 16T¥vherein R6 is H. 30 19.

The compbund atcordint RN S A SHRRRENLES Y4 Wherdin RS ARd RE are both H. 20. The
compound according to any one of claims Ito 9, wherein R3, R4, R5 and R6 are each H.
12. The compound according to any one of claims 1 to 11, wherein Ry is H or halogen.
13. The compound according to any one of claims 1 to 11, wherein Ry is FH.
20
14, The compound according to any one of claims 1 to 9, where Ry and R, are both H.
i5. The compound according to any one of ¢laims 1 to 14, wherein Rs is H or halogen.
25 16. The compound according to any one of claims 1 to 14, wherein Rs isH.
17. The compound according to any one of claims I to 16, wheremn Reis H or halogen.
18, The compound according to any one of claims 1 to 16, wherein Rs is H.
30 '
i9. The compound according to any one of claims 1 to 14, wherein Rs and Rg ave both H.
20. The corapound according to any one of claims 1 to 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 selected

independently from the group consisting of H, C,.¢ alkyl and halogen; wherein said Ci.q alkyl
is optionally substituted with substituents selected from the group consisting of Cys 2cyloxy,
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35 21. The compound according to any one of claims 1 to 20, wherein. Rz and R3 are each selected
independently from the group consisting of H. C1.6 alkyl and halogen; wherein said C1.6 alkyl is

optionally sug%gi% Qlé%q} substituents selected from the group consisting@ﬁ%ﬁ&ﬁw%, - 155 WO
2006/069242 PCT/US2005/046599 C.6 alkoxy, C1-6 alkylarnino, C-6 alkylsulfinyl, C-6 alkylsulfonyl,

C1.6 alkylthio, amino, &3afkoky o alian£2,6 Aligikytaming , Ska-halealkoxykiliho, hateaksylsulfinyl,
C1.6 haloalkylsulfonyl, CI-6 haloalkylthio, hydroxyl, oxy and phenyl. o 22. The compound
according to any one 8?%?5%??3’% éé’,‘a \k/%ﬁ%lxlre?ﬁ’ .Q,/'ﬁs %Oé%%lg}%ﬂﬁgﬁgl %gy is'H, C1-6 alkyl or
halogen; wherein saidt@e:le/laidpis, 6ptibreaicy Keib e witreubaioimd: selected from the group
consisting of C1.6 acyloxy, CI-6 alkoxy, C1.6 alkylamino, C1-6 alkylsulfinyl, CI.6 alkylsulfonyl, C1.6

alkylthio, amino, C3.7 gcycloalkyloxy, C2.6 iallcxlan}in&mg:{-% IQ%%X G0 I@Iq@@ﬁglﬂnyl, Cl1.6
haloalkylsuﬁfony%,gCI-G §I%’§?§%ﬁ£|%é ﬁ%?ggy ,nyl ep gnoxy an bhen\ﬁllf. 2%1 The1r céi?npound af:cording

to any one of claims It& B A PSYER IR gen B e S hifley Bk e Resiopefy sebs sk Rb FuBs g Syl 3 7

cycloalkyl, halogen or pherykaheseingaichGlidealkyl iscapiinmal sy stiytdd withs dhstituents

selected from the grou&vﬁc,%rﬂ isting oil%%sﬁf%l%%ﬁs i & &)éggi%bmgg%w;@Qqﬁ%yaégg’phenyl;
thit Iich t

I
or R2 and R3 together éarbon‘to w ey are both bonded form a cycfoprop l, c?/clopentyl
or cyclohexyl group. 2@.%%@8??%&11%E%%Wﬁ@yé%ﬁﬁ}a&%f%f%ﬁ%cﬂw?ﬁ%@? BZYis H or
C1_6 alkylgand R3 2GisnbkyGziglatkenyl, C1.6 alkyl, halogen or phenyl; wherein said C1.6 alkyl is
optionally substituted with substituents selected from the group consisting of C1.6 alkoxy, hydroxyl,
phenoxy and phenyl. 25. The compound according to any one of claims 1 toﬁo, herejn is H or
CH3; and R3 is ¥, 25 ERDBPBEAZ§OELFHE O SbUHE 2E S P NG Te Ry Hhé' AT 20,
wherein R2 is H or CHa;r0elRi8eis/ G, méthyl; ethyyloatiair dpyk s opropy); idetinykihChutiiylnspentyl,

vinyl, hydroxymethyl, methoxvmethy. PerzylyRRERYacRbenoxymetyl 30idhs bhe, camppund
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, n-bed BTV HRBSEIRT methoxymethyl, benzyl, phenyl,
phenoxymethyl, methylsulfanfiaetRytoetthexyitidith yirbey etogrop ey axeah dayded oamA: or 35 R2 and

R3 together with the cagﬁg,grgggﬁ/b'ygmg% a'eyhetb:bonsgd form a cyclopropyl, cyclopentyl or
cyclohexyl group. -156

24. The compound according to any one of claims 1 10 20, wherein Ry is H or Cie alkyl; and Ry
20 is H, C. alkenyl, Cy.6 alkyl, halogen or pherryl; wherein said Cy¢ alkyl is optionally
substituted with substituents selected from the group consisting of C, ¢ alkoxy, hydroxyl,
phenoxy and phenyl.

25. The compound according to any one of claims 1 to 20, wherein R, is H or CHy; and R, is H,
25 CH, or benzyl.

26, The compound according to any one of claims 1 to 20, wherein Ro 1s H or CHy; and Ry 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 Ry is Hor CH;; end Ry is H,
methyl, ethyl, n-propyl, isopropyl, isobutyl, n-butyl, n-pentyl, vinyl, hydroxymethiyl,
methoxymethyl, benzyl, phenyl, phenoxymethyl, methylsulfanylmethyl, ethoxymethyl,
cyclopropyl, 1-but-2-enyl, or allyl; or
35 Rq and R, together with the carbon to which they are both bonded form a

eyclopropyl, cyclopentyl or cyclohexyl group.
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28. The compound according to any one of claims 1 to 3, wherein: X is N, Z is CR7, wherein R, is
carboxyl, -CO2Et or tetrazol-5-yl; or X is CR,, wherein It, is carboxyl, -CO2Et or tetrazolyl, and Z is N;
RI, R4, RS and R6 are each H; 5 R2 is H or CH3; and R3 is H, methyl, ethyl, n-propyl, isopropyl,
isobutyl, n-butyl, n-pentyl, vinyl, hydroxymethyl, methoxymethyl, benzyl, phenyl or phenoxymethyl. 10
29. The compBund abXofeMRIHRF &FRPEHE i ¥hPRE HFBIWHERein"SeT8iN, Z is CR,, and It, is carboxyl,
-CO2Et or tetrazol-5-yl; RIXR4V,RE:ard, Resasm RachckbBiistban GHdiandsk8 és H, methyl, ethyl,

n-propyl, isopropyl, isobutyl,, n-butyl, n-pentyl, vinyl, 15 hydroxymethyl, me nethyl, benzyl, phenyl
or phenoxymethyl. 30. Thel)c(cl)sm%uﬁ%%&r% ing cc)hggrlw %ééé% }[c‘i%farf@)f’t%n %X)@:ein: XisN, Zis CR,,

and R, is carboxyl; or 20 X B.GR RiangRegisergh &k tetrazol-5-yl, and Z is N; RI, R4, R5 and R6 are
each H; R, is H or CH3; ang R3us,HeiHALOr benzyl. 25 31. The compound according to any one of

claims | to 3, selected from %1%;]%1; th%following compounds having the structures: ON O NH OH\'N
<\ OH N-NH , NH N-NH O /84K 50K 051 TrRORSH SRIKRRR SRAERR) 7836 PS8 8™BH * OH N
.NH N-NH N'N, NNapNrbkymethyl, methoxymethyl, benzyl, phenyl or phenoxymethyl.

10 29, The compound according to any one of claims 1 to 3, wherein:
X isN, Z is CRs, and Ry is carboxyl, -CO;Et or tetrazol-5-yi;
Ri, R4, Rs and Rg are each H;
R is H or CH;; and
R; is H, methyl, ethyl, n-propyl, isopropyl, isobutyl, n-butyl, n-pentyl, vinyl,

13 hydroxymethyl, methoxymethyl, benzyl, phenyl or phenoxymethyl.
30. The compound according to any one of claims 1 to 3, wherein;
Xis N, Z is CR;, and R+ is carboxyl; or
20 7 X is CRs, Ry is carboxyl or tetrazol-5-y1, and Z is N;

Ry, Rs, Rs and Rg are each H;
R:is Hor CH;; and
R; is H, CH; or benzyl.

25
3L The compound according to any one of claims 1 to 3, selected from any of the following
compounds having the structures:
—— N
O N=" Q
- NH
" OH Q\ﬁ)\ N MOH
Y AN Y
Ly - NH , -\ -NH : N ~NH :
=N
O N=""\
. NH 9
W‘OH WN ‘—WOH
N AN NN
30
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N,NH N N-NH N -NH O NN NH OH N N_NH N-NH ONj:NNH OHNN-NHN-NH -OO0 OHOH5
N-NH N-NH NH N~NNH N N N,NH N-NH OH O NNHNNH O 00 ~_ ~%KW(~~~; I Oil ~\ N-NH
N-NH ON OH N'NH N-NH N-NH N N, O NH\-~0 10 N NH N AH 158 0 0 N~NH N-NH N NNH e O

NN, N'N' NrNH N-NH ooo?o
NN W

-

10
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N-NH N_NH o NoN NH OHN N.-NHN-NH 00 -O\-<*~~-O \--0 N,NHN,NH NO-ONHHO N a
OA'N. H NAH HO O HO NN NH OH N N.NH and N(r)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 OHOH 'IN N<NHN_NH O N %N\
NH OH N N,NH N.- NH 159 O N'NB OH N NPNH N-NH OO \t-- " OHOH N NH NNH 159a N

NHNNH ~\-NN VN N
SV o
\ A
\ ~NH : \ ~NH .
=N %N\
N\ NH o N\ NH
~ ~ =
\ N
\ ~NH : w ~NH :
O \ 0
P
>%m<<[:zh§rﬂ“OH 0
\ \
\~NH . \ ~NH ;
0 n=N,
\ \ NH
ey
=" “OH = N
% N
o) 0
A~ O A~
- =’ O S e
A N
h ~NH : \, ~NH :

n=N,
—0 _ NH HO —
S S
\ ~NH , N -

N ;
O =N
HO HO N NH
=" “OH \——<I::?§ﬁ/ikw
N
n-NH . and ‘%ﬁNH :

and the pharmaceutically acceptable salts, solvates and hydrates thereof.

32, The compound according to any one of claims 1 fo 3, selected from any of the following

compounds having the structures:

O
—F ‘ \ o O
<l \?\r--.._ OH \ <I ?\ )L'OH
N’NH : W .

ANH
N
0 N="\\
NH
=" ~OH [>WW*CI:2%§ﬁ/L‘N
\ N
N-NH \ ~NH ;
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NrNH NaNH O N rN'NH OH N' N,NH NaH O 4N NH 1 (r) OH NoNH NIHO N ,,N, NH .~~OH N NH
NH N'N'and O OH N,NH and the pharmaceutically acceptable 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-cyclopropal[3,4]cyclopenta[ 1,2-c]pyrazole-3-carboxylic acid;
1a,3,5,5a-Tetrahydro-IH-2,3-diaza-cyclopropala]pentalene-4-carboxylic g{:ld and
4-(2H-Tetrazol-5-yl)-1 a,3,5, 5 a- tetrah @ro-1H-2,3-diaza- cyclopropa[a]ﬁtq{ﬁzpe 34, The compound
according to claim 33, whererl i SR

and 5a are both R. 35.

1-Benzyl-l a,3,5,5a-tetrahydro-IH-2,3-diaza-cyclopropa[a]pentalene-4- cargoxyllc acid; 1,1- Dlmethyl -1
a,3,5,5a-tetrahydro-IH- -dlazac ( Ioproa[a]pentalene -4- carb .. lic acigl; 160

1,1- Dlmethyl -4- (2H -teha. : g[a]pentalene; and
Q{pa[a]pentalene. 36. The

compound accordlng to any one of chfiiS 1 to 3, selecte from any 8fthe following compounds and
the pharmaceutically acceptable salts, hydrates, and solvates thereof:
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| -Methyl-la,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid; 1-Isobutyl-1
a,3,5,5a-tetrahydro-t H-2, 3-diaza-cyclopropala]pentalene-4-carboxylic acid; 1-Butyl-I
a.3,5,5a-tetrahydro-1H-2,3-diaza- cyclopropa[ entalene-4-carboxylic acid; 1- Iiﬁntyl-l a,3,5,5
a-tetrahydro-1 H-2,3-diaza- cyclopropa[a]pe tEle eRE -4-carboxylic aC|d -Prop{# a ,5,5a-tetrahydro-I
H-2,3 -diaza- cyclopropa[a] \ , sxylic acid; 1- Methox ' I| =)

a- tetrahydro -1 H 2,3- dlaza cyclopropa[]pentalene -4- carboxyllc aC|d - Benﬁyl I a 3 5,5

a- tetrahydro | H-2,3-diaza-cyclopropa. a]pe Iene 4- carbxyllc |d ethil esm.f 1,1- Dlmethyl 1
3 5 5 a- tetrahydro IH- 2 3 diazs 'ﬁm e !a]pentalene- 'o &c acid ethyl ester; 1 Phenyl -1
a,3,5,5a-tetahydro-1 H-2,3-diaza-cyclo ajpentalene-4- carboxyMcr"é{éld 1-Ethyl-I

a,3,5,5a- tetrahydro -|H-2,3- dlaza cyclopropa[a]pentalene 4carboxyI|c acid et yI ester; 1 Methyl [

3 RLODA 3 -: gthyl ester 161 |
-Isopropyl -1 a,3,5, 5a tetrah droAH-2:3-diazh cycloprop alpéntateq T arboxylic acid; 1-Vinyl-1
a,3,5,5a-tetrahydro-1 H-2,3diaza-cycloprepHfa]pentalene-4- carboxyl:c;'%id ethyl ester; 1-Vinyl-1

a,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropa[a]pentalene -4-carboxylic acid; N
Nf
e e “NH

L OH S N

~" “OH

B
N~ NH :

and the pharmaceutically acceptable salts, solvates and hydrates thereof.

33 The compound according to any one of claims ! o 3, selected from any of the following
compounds and the pharmaceutically acceptable salts, hydrates, and solvates thereof:
3b,4,4a,5-Tetrahydro-2H-cyclopropal 3 4]cyclopental1,2-c]pyrazole-3-carboxylic
acid;
1a,3,5,5a-Tetrahydro-1H-2,3-diaza~-cyclopropala]pentalene-4-carboxylic acid; and
4-(2H-Tetrazol-5-yl}-12,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafalpentalene.

34, The compound according to claim 33, wherein the stereochemistry for the two carbons
assigned as 3b and 4a, or 1a and 5a are both R.

35, The compound according to any one of claims 1 to 3, selected from any of the following
compounds and the pharmaceutically acceptabie salts, hydrates, and soivates 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-tetrahydro-1H-2,3-diaza-cyclopropafajpentalene-4-
carboxylic acid;
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| -Ethyl-l &,3,5,5 a-tetrahydro-1 H-2,3-diaza-cyclopropala]pentalene-4-carboxylic acid ethyl ester;
1-Methoxymethyl-l a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropa[a]pentalene-4- carboxylic acid ethyl
ester; 1-Hydroxymethyl-1 a,3,5,5a-tetrahydro-1 H-2,3-diaza-cyclopropa[a]pentalene-4- carboxylic acid
ethyl ester; and 1-Hydroxyrhétbjteh8l 3 B tetradvycirgliHa 3, thazasbydliopiopafdisentalene-4-

carboxylic acid. 37. I@O%%QH%%goﬁng to any one of claims 1 to 3, selected from any of the
following compounds$ and the pharmaceutically acceptable salts, hydrates, and solvates thereof:

I-Methylsulfanylmethyl-1 a,3-BBasRsarazt2y-d ey aepisbaHipe éfgae- 4-carboxylic acid;
1-Ethoxymethyl-1 a,3ybifretalsdtrdiend H-2,3diaza-cyclopropalalpentalene-4- carboxylic acid,;
1-Cyclopropyl-1 a,3,5,5a-tetrahydro-1H-2,3diaza-cyclopropala]pentalene-4- carboxylic acid;
1-Spirocyclopropyl-1 a,3,5,5a-tetrahydro-1 H-2,3diaza-cyclopropala]pentalene-4- carboxylic acid; (E)-I
-Propenyl-1 a8,5,5 dheeratmagnd-sdaeriBafansey epe e 4 jvehtglested frogurmosine &dietving
(2)-1-Propenyl-1 a, 3:empaucisahy diopidrde3eliazare ueleprepalp entplene Mt CArRSX eI,
[-Phenoxymethyl-I a,3,5,5§-§§@y&§% H-2,3 digzag%%clo%ropa[gggentalene-4- carboxylic acid; Spiro[
| a,3,5,5a-tetrahydro-IH-2, 3-a1 IR cyttopt S P AT R Rt AT E e 1422 B@ﬁfﬁﬂﬁeﬂ@&%ﬁfﬂ%’%& Spiro[ |
a,3,5,5a-tetrahydro-k4i®,3diaza-cyclopropa[a]pentalene-1,1'-cyclohexan]- 4-carboxylic acid; 1-Allyl-1
a,3,5,5a-tetrahydro-1H-2, 3diggaseyelpprapalalpeniplene A-Camoylit At H8 G ulene 4-carboxylic
4-Methyl-3b,4,4a,5-tet_rahydro-2H-cycfopropa[3, )cyclopenta[ 1,2-c]pyrazole-3- carboxylic acid; and
1-Cyc|opropylmethyﬁ‘?ﬂda,s,5,5a—tetrahydro-|H-2,3-diaza-cyc|opropa[a]pentalene-4- carboxylic acid. 38.
The compound according to-Botylenes gfsakaimsyidto- B seledied-Haopams e phtafalloniatoedmpounds
and the pharmaceutg%%!y acceptable salts, hydrates, and solvates thereof:

i-Pentyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropal[alpentalene-4-carboxylic

acid;

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

i-Methoxymethyi-1a.3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropafajpentalene-4-
carboxylic acid,

1-Ethyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropalalpentalene-4-carboxylic
acid;

1-Benzyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropalapentalene4-carboxylic
acid;

1-Benzyl-1a,3,5,5a-tetrahydro-1H-2,3 -diaza-cyclopropala}pentaiene-4-carboxylic
acid ethyl ester;

1,1-Dimethyl-12,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropalajpentalene—-4-
carboxylic acid ethy! ester,

1-Phenyl-1a,3,5,5a-tetrahydro- 1 H-2,3-diaza-cyclopropalajpentalene-4-carboxylic
acid ethyl ester;

1-Phenyl-12,3,5,5a~tetrahydro-1H-2,3~diaza-cyclopropalajpentalene-4-carboxylic
acid;

1-Ethyl-1a,3,5, 5a-tetrahydro-1H-2,3-diaza-cyclopropala]pentalene-4-carboxylic
acid ethyl ester;

1-Methyl-1a,3,5,5a-tetrahydro- 1H-2,3-diaza~cyclopropaaipentaiene-4-carboxyhic
acid ethyl ester;

1-Pentyl-12,3,5,5a-terahydro-1H-2,3-diaza-cyclopropalajpentalene-4-carboxylic
acid ethyl ester;
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1-Methyl-4-(2H-tetrazol-5-yl)-I a,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala]pentalene;
1-Ethyl-4-(2H-tetrazol-5-yl)-1 a,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala]pentalene;
1-Propyl-4-(2H-tetrazol-5-yl)-1 a,3,5,5 a-tetrahydro-1 H-2,3-diaza- cyclopropala]pentalene;
1-Isobutyl-4-(2H-tetrazoI-&%ﬁoyg,@:éﬁﬁﬁmiﬂﬁ%mcm% Bﬁ[&ﬁﬁ’é’n‘ﬂa‘l@‘ﬁ@%ﬂw

1-Phenyl-4-(2H-teteaibl-5-yl)-1 a,3,5,5 a-teirahydro-1 H-2,3-diaza- cyclopropala]pentalene;
I-Benzyl-4-(2H-tenazol-5-yh;1, §§,§g—t_g{%g 07k42, -djaza-, cyclopr. %L? entalene; ..
1-Pentyl-4-(2H-ttrazol-5-yl)-1 a%,%’,Sd—taetra }{ ré}:lH_-%,%égl Az -%?%P(?ﬁ?%%%[a %%eﬁ%é(i&é%g);mm
1-Butyl-4-(2H-tetra36it 580 85873 5 5a-tetrahydro-1 H-2,3-diaza- cyclopropalalpentalene;

1-Isopropyl-4-(2H-ttrazol-%-yhhiial 8 55 Fa-tateabydrorl bs2i3dingrigysiepipaaiainentalensiic
1-Phenoxymethyl-4-c(.i%j—|-tetrazol-5-yi)-1 a, 3, b,5a-tetrahydro-1 H-2,3-diaza- cyclopropala]pentalene;

4-(2H-Tetrazo|-5-y|§ -vinyl-1 a,3,5,5a-tetrahydro-IH-2,3-diaza- cyclopropala]pentalene;

1-Methoxymethyl-4-(2H-tdtittpkBL 51y e de8 B Bhotd Hahidrzd-aeRiB ogidainersycteptapdiaipentalene;
and [4-(2H-Tetrazokh:¥bnhasa®,5a-tetrahydro-1H-2,3-diaza-cyclopropala]pentalen- - yll-methanol. 39.
The compound according t%/éany onetgf claims 1 to 3, selected from any of the following compounds

and the pharmaceutically SCCEPRRRE §]ITé’?’W%@?@ﬁ@%@é@%&?@i@ﬂpm@eﬁm‘
1-Cyclopropyl-4-(2 hafetxpizodtd pbedet, 5 a-tetrahydro-1 H-2,3-diaza- cyclopropala]pentalene; |
-Spirocyclopropyl-4-(2H-tgt L5 Bya 25 telral X%[ #H-2,3-diazas cyclopro n?!? entalene;
(E)-l-PropenyI-4-(2H-tetraz%%—;%ﬁ%S,5,Bé-’tetra'%1ry§ro-l3@33-(%3%? %%}%cfﬂa(%ﬁgﬁl péﬁ%ﬁene;
(2)-1-Propenyl-4-(ZRERewHs aris svhesies, 6084 tetrahydro-1H-2,3-diaza- cyclopropalalpentalene;
1-Hydroxymethyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyciopropa[a]pentalene-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-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropala]pentalene-
4-carboxylic acid;
1-Ethoxymethyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropalajpentalene-4-
carboxylic acid;
1-Cyclopropyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropajajpentaiene4-
carboxylic acid;
I-Spirocyclopropyl-la,3,S,Sa-teuahydro-1H~2,3-diaza-cyclopropa{a}pcnfaiené-@-
carboxyhc acid;
{E)-1-Propenyl-12,3,3,5a-tetrahydro-1H-2,3~diaza-cyclopropa[a]pentalene4-
carboxylic acid;
(Z)-1-Propenyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropalajpentalene4-
carboxylic acid;
1-Phenoxymethyl-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropaja]pentalene4-
carboxylic acid; .
Spiro[1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropa[ajpentalene-1,1°cyclopentan]-
4-carboxylic acid;
Spwofla,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropajajpentalene-1,1 ‘-cyclohexan}-
4-carboxylic acid;
1-Allyl-18,3,5,5a-tetrahydro-1 H-»2,3-diéza—cyclopropa[a]pentalene-4—carboxy1ic
acid;
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5-(Spiro-[ la,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropa[a]pentalene-1,1'- cyclopentan]-4-yl)- |
H-tetrazole; 5 -(Spiro-[ | 8,3 ,5, 5 a-tetrahydro- | H-2, 3 -diaza-cyclopropa [ a]pental ene-1,1 " -
cyclohexan]-4-yl)-1H-tetrazole; and | -Allyl-4-(2H-tetrazol-5-yl)- | a,3,5,5 a-tetrahydro- | H-2,3-diaza-
cyclopropala]pentalene 4@.MékytetheLhepdsdrdinl -todnyaap dictiimsdh bc3Qravherdin the

stereochemistry for_the carbol ,%ﬁsgigned as | ais R and the stereochemistry for the carbon assigned

as 5ais S. 41. The compound according to any one of claims 31 to 40, wherein the stereochemistry
for the priority group bondeerePerRPY -hadigfederay S Hdamey dermpslmeraeksiding to any
one of claims 31 to4@eyneein. the stereochemistry for the priority group bonded to the carbon
assigned as | is exo. 164 Printed 10/11/2006 CLMSPRMi D ~IlUS2005046599 43. A compound
according to claim 1, selected from the following compound and pharmaceutically acceptable salts,
hydrates, antfsolvafasctivaresid Gchtdivg 1 sompooidaane bridibgeattdifret asslelteddhiomtie following
compound and phagsgsiellicalikagreniale shYscyhiniesiall aslalas WRIEiHbNH OH O 45,

A compound according to claim 1, Selected from the following compound and pharmaceutically
acceptable salts, hydrateé‘%@%ﬁ%@%?&éﬁuﬁﬁ’izlsﬁl'-t%qhﬁ@'.oﬁ}%grﬁﬁ%ﬁﬁd according to claim 1,

selected from the felcwprgpaepneaismd, and pharmaceutically acceptable salts, hydrates, and solvates
thereof.,, H HN..N IIN N i%Wﬂ(ﬁ'@%wﬂwgﬂgggfg@&};&gjm’%Lcﬁ,ﬂgcted from the following

compound and:

cyclopropalajpentalene;
1-Propyl-4-(2H-tetrazol-5-y1}-12,3,5, 5a-tetrahydro-1H-2,3-diaza-
cyclopropalaipentalens;
1-Isobutyl-4{2H-tetrazol-5-yi)-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropajalpentalene;
1-Phenyl-4-(2H-tetrazol-5-y1)-1a,3,5,5a~tetrahydro-1H-2,3-diaza-
cyclopropaja]pentalene;
{-Benzyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrahydro-1 H-2,3-diaza-
cyciopropa/ajpentalene;
1-Pentyl-4-(2H-tetrazol-5-yl)-1a,3,5,5a-tetrabvdro-1H-2,3~-diaza-
cyclopropalalpentalene;
1-Butyl-4-(2H-tetrazol-5-y1}-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropaia]pentalene;
1-Isopropyl-4-(2H-tetrazol-5-y1)-12,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropafa]pentalene;
1-Phenoxymethyl-4-(2H-tetrazol-5-yl1)-1a,3,5,5a-tetrahydro-1H-2,3-diaza-
cyclopropalajpentalene;

4-(ZH-Tetrazol-5-y1}-1-vinyl-12,3,5 5a-tetrahydro-1H-2,3-diaza-
cyclopropalalpentaiene;

1-Methoxymethyl-4-(2H-tetrazol-5-y1)-1a,3,5,5a-tetrahydro-1H-2,3-diaza-~
cyclopropafalpentalene; and

[4-(2H-Tetrazol-5-y1)-1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropalajpentalen-1-
yll-methanol.

39. The compound according to any one of claims ! to 3, selected from ariy of the following
compounds and the pharmaceutically acceptable salts, hydrates, and solvates thereof.
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pharmaceutically acceptable salts, hydrates, and solvates thereof. 0 N.. NH | -165 WJW/FP6395975.
103.WOI - PCT/US2005/046599 - WO 2006!069242 -Amended Claims filed July 2006 AMENDED
SHEET 26/07/2006 Printed 10111/2006; CLMSPAMD' 032005046599 48. A compound according to

claim 1, selected from the follQw| nekand Bharmaseuticalinageenieblesalis, hydrates, and
solvates thereof: HO OH H H%%%{%%?nﬂpound acggirding to claim 1, selected from the following

compound and phafiffEERREARIRES table salts, hydrates, and solvates thereof: O OH N_NH 50. A

compound according to clairggireettsiegireq hetaboMing dampsandrancdrehiriiadeedically
acceptable salts, hydrzgﬁzs arLa soln\a/%%%s thereof: HO ~uu OH HN'NH 51. A compound according to
t 3

claim 1, selected from. og?gﬁ Fr?g compound and pharmaceutically acceptable salts, hydrates, and

solvates thereof: O --- OH (B! Rrorgyb2-(RcEigelirmilitadregesansdror £l 2elctit@t from the
fallowing compound gagpRiparpReakieally acceptable salts, hydrates, and solvates thereof: H O OH

Pharmaceutially acceptabid SN R ATEL S AN e e S
, cyclopropalajpentalene;
5-(Spiro-[1a,3,5,5a-tetrahydro-1H-2,3-diaza-cyclopropala]pentalene-1,1°-
cyclopentan}-4-y1)-1H-tetrazole;
5-(Spiro-18,3,5,5a-tetralydro-1H-2,3-diaza-cyclopropa{alpentalene-1,1 -
cyclohexan]-4-yl)-1H-tetrazole; and
1-Allyl-4-(2H-tetrazol-5-y1}-12,3,5,5a-tetrahydro-1H-2,3-diaza-

cyclopropalajpentalene

40. The compound according to any one of claims 35 to 39, wherein the stereochemistry for

the carbon assigned as 1a is R and the stereochemistry for the carbon assigned as 5ais S.

, 4L The compound according to any one of claims 31 to 40, wherein the stereochernistry for

the priority group bonded to the carbon assigned as 1 is endo.

42, 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 exo.
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-eNH 166 WJW/EP6395875. 101WO1 - PCT/US2005/046599 - WC 20061969242 -Amended claims.
: %@m BE’(D&/MENDED SHEET 26/07120@@_;@ @5&&%@/11 120 -J------ - -mmeme - Oq T MSPAMD--,
| U82005046599' "54. A compound according-to c’ralml “selected from the following comp Q%Oéﬁgfggj
pharmaceutlcally acceptable salts, hydrates, and solvates thereof: 0- H 1.off NIBe~ N H FN4'55. A
compound ccog1 to claim 1, selected from the following compound and  pharmaceutically
acceptablé&alts ?/%ERQE” G RFSRICING PorRlaiwot; ealectar-oe hefvlipuingicacumdingdnc:laim 1,

. selected from thé‘ﬂ*@ﬂ@iﬁﬁ@ﬂ@ﬁiwm@iﬂe phﬁsnmgtmlbhacmpﬁ@eg@%fhydrates and solvates
thereof: H 0 OH H N-NH 57. A compound accord|n to cIa@n 1, selected from the following compound

acceptable salts, hydrates, and solvatehereof N'NydBHH -N ~NNH H -167-
“WJIW/FPS395975.103.Wol- PCr/US20 05/04 6599- W02008/069242- Amended Claims filed JuIy 2006

4 AMEND, S
D %%@!Wd%rdmg to claim 1, selected from the foléowmg compound and
. pharmaceutucally acceptabie salts, hydrates, and solvates thereof:

45. ° A compound according to claim 1, selected from the foliowing compound and
pharmaceutically acceptable salts, hydrates, and solvates thereof:
. Lo [ : ' ’N ’
M=

e : Joo ';NH
- = N
. N :

o N,NH ]

46. A compound aocordmg to claim 1, selected from the following compound and
pharmaceutically acceptable salts, hydrates and solvates thereof:

y N

. . . NN
’ f :,N

e e _ PHTH S N

47. A compound according to claim 1, selected from the following compound and:

pharmaceutically acceptable saits, hydrates, and solvates thereof:
B ) O N . !

.WOH |
‘ N, ~NH

Nd-

- 165 -

VAIWIFPEI95875 - 103. WO - PCT/US2005/046595 - WO 2006/069242 - Amended Ciaim‘s filed July 2008

! AMENDED SHEET - [26/07/2008



59. A pharmaceutical composition comprising a compound according to any one of claims 1o 58, I
ey ﬁ@rﬁimﬂlﬂﬁl%pharmaceutlcally accepté@Wm@O A pharmaceutical compo accordi
to claim 59 further comprising an agent selected-from- the group consisting of a- quco%@%ﬂﬂﬁ@g
‘aldose reductase inhibitor, blguanlde HMG-CoA reductase inhibitor, squalene 'synthesis inhibitor,,
. fibrate, LDJ,cata %ollsm enhancer, angiotensin converting enzyme inhibitor, insulin secretion
“enhancer,  thiazoligRNERHR Eﬁﬁqffg”%tf’eﬂﬂima%%%ﬁ@@ BamUbe M@mmpommammg to any one
of claims 1 to 58RREEBIAEREItEY dthepBblereaitsy turdaatieg camiel folviitesteRatation of a medicament for
use in treatment of a metabolic- related disordéf 62. The gse according to claim 61, wherein said DP
receptor antagonist is selected from the grou [ f-, Compound A Compound B Compound
C Meo2s ~co2H \IN -CO2H N "CO S HS%*I (nCH CI Compound D Compound E
Compound F Me02S , CO2H H / \'| 0~CO2H \H# N\ HN N HO /CI O CHO//Cl CI Cl Compound:
G Compound H Compound | 02Me SMe CI CI\'S Cl'12Me | SCI N N CO2H NON C02H [V.NN

CO2H 16§9Com30und J C%mapoun K Compound L SO2Me .0 S02Me cl
compound accarding to c}aim‘! selected from the foliowing compound and

phan'naceutica!!y acceptabie salts, hydrates, and soivates thereof:"

\ .

50. A compound accarding to cialm 1, seiected from the followmg compound and
K pha!maceutzcaily acceptable sa!ts hydrates, and solvates thereof

%tli.w

‘

51. A compound according to claim 1, selected from the following compound and
phammaceutically acceptable salts, hydrates, and solvates thereof:

52. A compound according to claim 1, selected from the foliowing compo&nd Aand
pharmaceutlca!iy acceptable sa!ts hydrates, and solvates thereof

O
\IEH (] =1

e ‘.\N,NH

33. A compound according to claim 1, selected from thé»fo%iowing compound and

pharmaceutically acceptabie saits, hydrates, and solvates thereof: -
‘ 0O

‘{}a\\’)\OH
8
N-NH
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Gls.-Br.S02Me )N [JN N S\/Cl N-~N CO2H NON COZH \/ CO2H Compound M Compound ™

duinissln®l ZR®B2Me CI SO2Me S CF3 03]
‘Comt?(;mund P Compound Q Compound R S02Me CICI Sff)ZMe \s\/\SO2Me Q~N sk

bS\/F N N CO2H o N COZ2H; T\:h

e E0HRg%0

CO2H-~

‘ Cl SO2Me \IS\/\2Me
CO2H (CO2H N N CO2H Compound S Compound T Compound U SO2Me : _

\/\S- ECI SCIHNCO2HI.N N CO2H N N 002H Compound V Compound W Compound X SO Me

2S\/CIH3CO2S\I"'\F CO2H CO2H NON ~/\A\CO2H CI.CH3 0 H3C CI Compound Y

- Compound?z CofhpemheyN eceaiing 2B GlsdledcH from the following compound and

58

56.

57.

-58.

phamaceutically acceptable salts, hydrates and solvaies thereof

O
H

OH
Me““ / . ,\N ’
- N

H H

A compcur%d according fo claim 1, selected from the following compound and |

phan‘naceut[ca{ly acceptabie saiis hydrates and solvates thereof
0

WOH‘
N NH

A compound according to claim 1, se!ected from the following compound and

pharmaceutlcaﬂy acceptable salts, hydrates, and so!vates thereof:
H

O )
e
H o N -NH

N~ .

A compound according to ciaim 1, seiecied from the foliowing compound and
pharmaceutically acceptable salts, hydrates, and solvates thereof:
_ =N
. Noﬂ \

' o MNH
<Q§H\N |

% ] .

N NH- .

=

A compound according to claim 1, selected _fro,m-the fo!!owing cmfnpound and

~ pharmaceutically acceptable salts, hydrates, and solvates thereof;

2N
N” NH
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0"CH3 Cl ¢=5=0 cI N/ CH3 N O 169 Compound AB Compound AC Compound AD H02C 0 ~p2H ~ ~
~CHs /INCH3NHN OCOMOCHsI/ N/0O~,/\/OO0 CHs Compound AE Compound AF
CompoundAG CO02H F N F/NH "aiC02H\N Cl 00 O CI N/ CH, Compound AH Compound Al
Compound AJ FFVcO2H/1/w-cozHF N\ .,/CO2H S~ CF; Cl~\~ CI CH30pS HqC: or a
pharmaceutically acceptable salt, solvate or hydrate thereof. 63. Use of a compound according to any

one of claimssg, to 58 fahthaceienamkigddic dResicane bbigiouseadt st iationoat aiiuMeb weceptor.

64. Use of a compoggdﬁaccardigc ég at%&gjneeofc glﬁ@gﬁ %c ?F%%Sb{gr the preparation of a medicament for

use in modulation of & or rea metabolic- related disorder in an
individual . 65. The use according to claim 63 or 64, wherein said compound is an agonist. 66. The

use accordingdo claiBRudlsieiN-saitaaoniskizdhpal ighiRgeNisthel QB Asikistmabacampagund
according to any one of claims 1 to 58 for the preparation of a medicament foi;}lili%e mg,reatr,ﬁent of
dyslipidemia in a huﬁ‘f&ﬁ‘ﬁ%ﬁ@ﬁ? consisting of o-glucosidase inhibitor, aldose reductase 1tor, bignanide,
HMG-CoA reductase inhibitor, squalene synthesis inhibitor, fibrate, LDL catabolism
enhancer, angiotensin converting enzyme inhibitor, insulin secretion enhancer ,

thiazolidinedione and DP receptor antagonist.

61. Use of 2 compound according to any one of claims 1 to 58 in combination with 2 DP

receptor antagonist for the preparation of a medicament for use in treatment of 2 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
MeO,S
q@%/COZH
"N
o ©C|
Compound ¥
2 N
Ne I/ COH
s
Cl
i
Compound G Compound H Compound I
|
!
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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 animal body by therapy. 70. 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 consis i%% of d (Ié'k%idemia,watherc?clerosifi coronary-heart
Fesea e @%‘g@ e

disease, insulin hesity, impair oleance, atherOmMAatous disease, hypertension,
stroke, Syndrome ‘ ' Je.and type diabetes: A-eompousgaecordi any one of
claims 1 to 58, ffqf ' ethod of treaf] \erTfo g metatolic-relatel disordgf an or

animal body by ths ' Ebgaid meta ted disarder is iseélected from the group donsisting
of dyslipidemia; atherosclerosis, coronary. sease, insulin resistdnce¥an %% diabetes. 72. A
compound according to any one of claims|l to 58, for use in a method of treatment of atherdsclerosis
of the human orFanimal-bady-by-therapy—Hr—73-A aw.puuud aceargin to Ay one of ctaims 1 to 58,
foruse in a meth%odng?%?%g HDL,of the huw animakhody by t %%py. 74.dJse of a compound

according to on , for the manufactuye @ editament.far use ipethe treatment of a
. N

metabolic-relat ®f a canjpound gccording to ong of the

manufacture of [me icdment for use in the metaboli¢-related|disgrder selected from

the group consisti Ipid@é&afia, ather is,coronary heart disead¥$e, Msuf?Paésistance,

obesity, impaire olerance, atherromatous disease, hypertension, e, Syndrome X, heart

disease and type 2 diabetes. 76. Use of aicompound according to one of claims 1 to 5 8 far.the
manufacture of| Crmeptieatfient for use in thé-emparigi? of atheroscle@%ﬁg?o?‘?@@se of a comppund
according to one o Y for the magafﬂgture% a piedicament 707 use.ir ingHHDL in an
individual, 78. A a pharmadeuticgl-g prisiflg admiXing a compound
according to any ' ier

Compound V Compound W Compound X
HaCG,5
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Compound AB
HO,C

N
= o S

Compound AC

@rQ“@

“EU

Ao

Comgound AE Compound AF CompoundAG
COH
F
é\ / f \ ‘I%/COZH
NH N N
o cl
o
O
L En
Compound AH Compound Al Compound AJ
F \ 5
n COsH
S N - /o COH F : e COH
| S \—Q'CFS
\O\Ci )\ \O\c: CHiOzS 1y &

63.

65,

66.

or a pharmaceutically acceptable salt, solvate or hydrate thereof.

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.

Use of a compound according to any one of claims 1 to 58 for the preparation of 2

medicament for use in modulation of 2 RUP2S5 receptor for the treatment of a metabolic-
related disorder in an individual .

The use according to claim 63 or 64, wherein said compound is an agomst.

The use according to claim 65, wherein said agonist is a partial agonist.
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67.

68.

69.

70.

71

72

Use of a compound according to any one of claims I to 58 for the preparation of 2

medicament for use in treatment of dyslipidernia in a human patient.

A compound according to any one of claims 1 to 58, for use in 2 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 treatment 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 dyshpidemia, 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 a2 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.

A compound according to any one of claims 1 to 58, for use in 2 method of treatment of

atherosclerosis of the human or animal bedy by therapy.
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73.

74.

75.

76.

77.

78.

A compound according to any one of claims 1 to 58, foruse in a method of raising HDL of

the human or anima! 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 treatment of 8 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, cbesity, impaired
glucose tolerance, atheromatous disease, hypertension, stroke, Syndrome X, heart disease
and type 2 diabetes.

Use of 2 compound according to one of claims 1 to 58, for the manufacture of a medicament

for use in the treatment of atherosclerosis.

Use of a compound according to one of claims 1 to 58, for the manufacture of 2 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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