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WD 2007/ 002557 PCT/ US2006/ 024740 NI ACI N RECEPTOR
AGONI STS, COWPOSI TI ONS CONTAI NI NG SUCH COMPOUNDS AND
WORIDHAODSSOF TREATVENT 5 BACKGROUND OF THE | NVERMIT/OBR0061624740
present invention relates to cycl oal kene conmpounds,
their derivatives, conpositions containing such
conpounds and net hods of treatnent or prevention in a
e
NACIN TR T GE AR, POMRIFREEL AT AN SBCH e QTS AxD
METHODISODRIREATMENI | ow | evel s of high density
i poprotein (HDL) are independent risk factors for
at heroscl erosis associated 10 with a
BACKGROLBN PFIFHRMNAGNEPN i sk of at heroscl erosis and

cardi W%Qééhﬁﬁveﬂhm&%s td- &y loRlkSnekodfipourids, thdiif cﬁ:@lt/atlvss;‘ borﬁposmons
0Si.tion

contalnlgggq%lglﬁggrgl{ym %ﬁﬂ%rt]rggﬁneg r g%v? 10N érb%mglﬁgla reltatl%%?to
dyshp1démlbé G)ﬁ;h@lﬁaﬁib @aodondmomwhaeraﬂn sammumids afesabaorviat. alElevated cholesterol and

low levegs 05 g}%lh%g%qw ?ﬁo rot m % arE ﬂg@é rlglg%gﬁ'gssfgggftg%&sclerOSIS associated

with a gxehiel-ési-aorolal tisk oé n%le@sck?rgswwdmdtoaaa@@lm diagen: Fragtgrs known to affect
serum cﬁésféhﬁ RiY é}fetlgt)é@@&ﬁmog Qfiet e&&@ma)e%ht Gé@é&ﬁ'ﬁ)ﬁis‘iﬂal act1v1ty, age and

rou Its relationship f
N RN S N
organic ﬁlbfe&ﬂés%ﬁch 4sQ5udilld 4n@ biloadide cldisdiod bexeess i kndive eaatribute to

card1ova|s<égeggFSﬁe&e %I egér{%]g? c?nslesﬁ%rf)l-r a(gu:%é :atg K tlo}'nsril? [ \gﬁfé ﬁo%m cgﬁs, is a primary
componatt af plague (whitdhahllectssid uorenayy @tmm‘s,lrcmltmg mﬂhg b@épéfrselﬂarbi}sease termed

atheroscﬁe?es body). More recently, the value of nutrition and
UL ti onal suppl ement s i n_ reduci n%; bl ood chol est er ol

h as r éraditigad t}pirq?msffq)rgmmgtcb@?ﬂqr@ﬁn lpi(glxneél;gams éuch as statins (which
reduce p%cﬁ%t@(fn)/of %Qolé‘s%%@l%%oﬂybc h@s re‘é@{tb}'bdhe viludefnutritiohand ﬂmtﬁlonal

garil att
supplemERY G e o R GATE 5 FE LA, AP RoF O gy
compouhdls&GiHas@6luble €ibér] MitaenimBj Wy (gaylici aliepe-33aitypadidsxandi macaldlayje) all received

rug .t hat ces coronary events in clinical
Slgmﬁcein??%f‘g resear(é}bl}etnm’rgn 'y known for its effect in

el evatliavyp @ eicotinit esié (pyrigine-icgihoxsdingpidyis a|drugdpt sedras goronary
events ith ?Brc)al tria[SP i %}@tﬂﬁd‘@ﬁly ﬁio%'f& 1é|e§f@ct h@@le@aﬁﬁ@&@ﬁm @dv@lh of hlgh density

on ot profiles, cific
lipoproteipy(fH9- [rBRergaths ptay‘m|a}sB Biﬁ’aolieé? H‘éal a))n o@@:r %)lqi B‘Wi es Specifically,
it reducé%'%\ﬁ Hénity lqﬁ@&ft&iﬁ@@lﬂ) (Wyby desitd liboprine EVILDIES arfd Bflycerides (TG).
e B S P o S PRl
cutaneowd Kasuidatits, scastiches edlledfiyshgget i mes cal | ed fl ushi ng.
Despi g ptltg (aleaa'ftteﬁﬁh ff i SJdQ)‘El%%OlQJ] atd ﬁgh{ah@éqﬂlaanﬁ‘ﬁg controlhng serum

Iterna Ive nean contr ol |n serum C
cholestesalssrom Fielyprien. b ihs L@ SIEREICHT! R/ 10R 0L G AT NRERR b otl cholesterol

levels gﬁ%lt ﬂhﬁ}f‘aﬁaﬁt 200engAID WhBdrk Ms Eh%&ldﬁt@i for dy“dlhpid@ﬁjﬂa&hﬁkpy J0ere thus
l'eve| s greater than, about .

remains G 4R POTOTRY SR PABRR GO AT A5y o g7 B g g ot
cholesteE(ﬂf@tdﬁStr@lyﬁﬁﬁﬁs, iatid thh éikgrhd fammgdﬂblpo unds, conpositions

32& gé'%er n%tn 1nventlo F q‘% 8 Lorﬁp%g féis' i h% %Ln 111s<i?vered toé'lave effects in
m"difyinmmgplﬁlwelﬂhe pr esent invention relates to

conpoyfds i hih tl[ﬁ@¥§>V%§&n$o§ﬁ&ié@&eﬁfe§&1gl}§d{ﬁh&{ f@&hiThbBsterol and
nmodi fying serum | jipid |evels. B i nventi.on

t
triglycerifespneratatinpprpising AL, &aCé?fflaé’GF g the 8??"1‘1‘?1’351 ot al
chol esterol and triglyceride concentrations and
raising HDL, in accordance with the nethods descri bed.

- 1 WD 2007/002557 PCT/ US2006/ 024740 Consequently
one object of the present i-ivention is to provide a
nicotinic acid receptor
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agoni st that can be used to treat dyslipidem as,
at heroscl erosi s, diabetes, netabolic syndrone and

WO edoanexss7 condi ti ons while mnimzing the advePGEUS2006/024740
effects that are associated with niacin treatnent. Yet
another object is to provide a pharmaceuti cal
c onp&inkdq@éentfy@ne objedt ofithe pre@en'fim’srﬁloa aetoprdvede aghjasipicsieid receptor

agonist ﬂg‘fjk%{}}&% s@g %‘é@%&ﬁ@q e W1%Qﬁ%qus%&ms 4iE rlﬁé’thﬂ)@i@ F&hdbnd related

1 resente
conditiorfs it ndnimizimgAh@advirsy affgors th@a(ﬂsaoalawl&rmamwaﬁmn -0 or
a pha‘l‘e’??ﬁ 63kt 1Y tor SaRt Enaltical¥o 95111Y(§1ti€r $rasseof
is di ose OJ%erleloﬁﬁ ré?emﬁesents Cqu)% %&%
s &hemnd@ﬂ@howéﬁtwméﬁpper?né Fpadhfescrigiion PW& érein.
nitrogen atommay be optionally substituted with R6,
wherein: R6 represents Cl. 3al kyl
SWMW&%EWN uted with 1-3 groups, 0-3 of which
ar e hatempoandrepfesdntaifbyviinoaita Iar e sel ected from t he
group consisting of: OC _3al kyl, OH, NH2, NHC . 3al kyl,

3
—

N(Cl. 3alkyl)2i 15 CN, Hetcy, Aryl and , said Aryl

and HAR being further optionally s ftuted with 1-3

groups, 1-3 of which are halo, of which are
NH2,

sel ected fromthe growp consigt i(n
Cl. 3al kyl , Cl(RBs o>€~y hal oC1
hal oCl _3al koxy gr ot AORBIANN h integers 1,

2 or 3, such that the sumof a and b is 2, 3 or 4;
ring A represents a 6-10 nenbejed aryl, a 5-13
menber ed heteroaryl or a partially aromatic

het e I tiall
or a phagesitiAlY aFPiPls YL DG S SRR AR eact  one

het erxadpaseeCHE 1B S, $(|0)J'S@ or NH, S{cByhat 6.6 X repmebedts Nl the nitrogen
atom mays naI L%su%%%tgd Dl ngl é{lgfl?e({r s(‘)e e[aakem 25 sel ected

and” 0 Yy~ cofital ni ng 1-3 addi ti onal
N at dh"srepmmts Gupalkd oﬁtlmﬂzembsttt@tn% wish |1r$ggr0tm6é>s%ﬁft‘ whiglpgrp halo, and

0-1 of wﬁai, Q’%gelg%ﬁdkﬁirﬁ ag gl&%/s:tlﬂg b alcf% 1’_@%{%& 1§H2, NHCsalkyl ’N(Cx salkyl),,

CN, Het%’eﬁﬂéﬁ%ﬂéRan integer of from1 to 5; 30 each R4 is H
Or i Sgaf pafadeat bb‘in ﬁﬁ‘tﬁéﬁ@ﬂoﬁaﬂl? gutRatueedarith lRﬁgroupSZI-‘G\Bfwhich are

71 00 7 PCT/ 6/ 024740,
halo, an Q:%Q € S?Iect@t'l SR cmésltlgg ﬂf\ &eH Lot éssa { %?3%%& , haloCy.

3a1ky1an@hgléﬁlgk}}tbx30gronﬁenyl sai d Cl_4al kyl and phenyl each
bei ng optional ly substituted with 1-3

a and b are each integers 1, 2 or 3, such that the sum of aand bis 2,3 or 4;

ring A represents a 6-10 membered aryl, a 5-13 membered heteroaryl or a partially
aromatic heterocyclic group, said heteroaryl and partially aromatic heterocyclic group containing at least
one heteroatom selected from O, S, S(0), S(0), and N, and optionally containing 1 other heteroatom
selected from O and S, and optionally containing 1-3 additional N atoms, with up to 5 heteroatoms being

present;

each R? and R? is independently H, C,.salkyl, haloC, salkyl, OC,.;alkyl, haloC, salkoxy,
OHorF;
n represents an integer of from 1 to 5;

each R* is H or is independently selected from halo and RS
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groups, 1-3 of which are selected from hal o and

d 3allcyl, and 1-2 of which are selected fromthe
w@emapo256onsi sting of: OO _3al kyl, hal oCl3al kyPCT/US2006/024740

hal ol _3al koxy, OH, NH2 and NHCl1 3allcyl; 5 and each

RlLis Hor is independently sel ected fromthe group

consisting of. a) halo, CO2H, CN, NH2, S(O 0 _2W

C(O)Re OC(O Re and COZ “vvnereln Re is as

%re\é ll")é defﬁﬁﬁ& portl%’ﬁNg:‘k aggpm ﬁywqeﬁelgkd

represen@|T; haﬂlﬁy’:l |of yhegyibsuid Clu;hlkﬂ a‘mi phendt @clgb@mgm)tloﬂal]’& smlfstmitﬂdohth 1-3

s, 55 o iy BBy A Sl i o e oo

consistiniykd2, O(Nl-ﬂlkyll 1&7&1&(345&@}11(}@%043&11@&)0}2 NiHetmd WEhgalGH,  c)
NHC1 4al kyl and N(Cl-4al kyl) 2, the al kyl portions of
which are optionally substituted as set forth in (b)

abovejnddhcHE G N2 js i ephridelitydsldetet froM(t) ddo@lcoabikting)of:2,

01 O oty i SHERY: 8 Ky 2OTHOMR, ofO: na g pherin i

previousl)yfdeﬁhedare optionally substituted as set forth in (b)

e o2 Rl st DS o L G or @b 0 bone

optionally ahtsGntSiaviky1-3 gRtps; &3rod mmtn@re(lai)o ad l%afwghlch@m sdm@ld Iﬁybm OH,

coum, PRI RL Ol Y 0580 Ot IS g e

consi &t NH§:.atkyl @8IN(EalaliyD) ;. tierpliadopionsadmtichpsg ‘mtqonally substituted

-assetfor%cf&éﬂ?y% oal kyI NH2, NHC1-, al kyl, N(Cl_4al kyl) 2,

and HAR, sald Hetcy, Aryl and HAR
bei ngd¥ Gf@h@z @@Nﬂﬁwalkyl DN alieh z,mé}ﬂqaygce@i\%locl «alkyl and

f Qiibh 48 bfsiiona iy subRi@Ed Aadkmou i
C(O)N(dlalkylf(@hk%a'lkyl)%é‘Ql'kiﬂ%&ynong? @HﬁEcR ea{g na 2’,’ sol e 6L A in (b)
above; substltut ed with 1-3 25 nmenbers selected fromthe

gr OUPe)C QR LEHRPNIOKO, AN CORVahl W’ COYNR AR RQohy

hal 0C1- Z%glgk?) nd haloCl_ 4a| Koxy gr?aps and ngm

repregeWPWePF@tsﬁI&“@‘y of halofheHl or a 5-6 menbered

h et er Rafeples@is A(ahiat, Galkyd bPlihaly sudstiedd dith amereups,i 0-abt which are

ing_ 30 atom and each being optio b
halo, and, -4 R whigh @rfeéalﬁ%tedd 50 A PP OB o GEIBY: PP oA Craalio
cochH;lQMkyBMtgyNH@ngn@laN@@ 2l KON, Hﬂéfw,p&yl AQUHAR,2 of which

o1 aup, _antHCU AR BAR Bt 2P PO R b 13 bl O

salkyl, CCRIGKS,halog; Rlkyl br)haldd, aHoRYAerotdd; NH2 and S(O) 0_2Re

wherein Re is a bed 07/,0

heT U206/ 0247 EYTER A’Nle—ﬁfﬁg‘gﬂ Beh bemr%o"vﬁf‘@%y 2“115?‘%‘5"? vith 1-3
memberselected fimhkiit griooy tdnmtﬁngoff o, d 4@k, @palk«mya]ldlgcmalkyl and haloC;.

i substituted with 1-3 groups, 1-3 of which are halo and

4alKOXY O%PSnt  which are sel ected from OH CORH,

C02C! antidt’R ydpres@BREH. otRAL 0oal kyl , NH2, NHO _I al kyl

N(CL.4al kyl) 2 and ON; iii) C(ONH2, C(O NHCL.4al kyl,

C(ON(CL al kyl) 2, C(O NHOCL 4al kyl and 5

C( O) NOQherigliok y bys(n@Eherkd biigtopiy] pieHetkkgrbupsiatliedntanyfavailable ring

atom anzg%é:@ gc’elﬁéﬁ}a%m}psﬂ%nwewﬁ? i Btgwuﬁg, lassof%ﬁltlchfa% gentcie@ ﬁ@n halo, C;.
salkyl and haloC,salkyl groups, and 1-2 of which are selected from OC,salkyl and haloOC,.salkyl
groups, and 0-1 of which is selected from the group consisting of:

i) OH; CO,H; CN; NH, and S(O),,R° wherein R° is as described above;
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iv) NR C(OR', NR S®2R', NR C2R' and NR C(ONR'R"’
wherein R, R' and R'' are as descri bed above. 10
wW®EALEEY DESCRI PTI ON OF THE | NVENTI ON The i nvRCt/U82006/624740

descri bed herein in detail using the terns defined

bel ow unl ess otherw se specified. "Alkyl", as well as

ot her gr oupsNHEwialig! and &(r.efidyl ., ted Aky] pertiots e svhidhleoxgptionally
substitut@ WY AP 11 wnlch 'agrhag&e AR LR RRA R IR0 1,
COCeltyb1GEn ., shelosity hﬂinngClEallwﬂLé\T(Oﬂmﬂlwgb emﬂ @Nnber of carbon

atons. If n [Py ech.fi b C@Nﬁ
i nt ended flél? qe‘?ﬁg_gfcdgﬁldﬁgl'fll@%?gg% af“‘c?ﬁ%bfz %t r aﬁ?ﬁ%ﬁ tand
CON(Gy Lt (QE puatisl), thexalknp bertionsfof ahighl argendiapallyisnestitiies assetgith in b)
aboveaﬁghyl propyl, isopropyl, butyl, sec- and tert-butyl,
entyl hexyl, heptyl, octyl, nonyl and the |ike.
Q/cl oal Kyl iv) NR'E(QBBIR’ SEER'AINR/CO-R Tand NRIGHHOWR "Bf” wherein R’, R”
5 i 3-7 carbon atons are intended,
?%?%1%%§i§§& ggr@%cycllc rings that are fused.
"Cycl oal kyl " al so i ncludes nonocyclic rings fused to
an aryl grou n 20 which the point of attachment is
DETAD%%?Qﬁ%jﬂgﬁKﬁfgﬁgﬁﬁéNﬁgﬁﬁpyﬂ Exanpl es of cycl oal ky
i nc : uﬁ@ imlee»iﬁdxﬁ@ lﬂé?sﬁf}ﬁed h|é>1§¢ﬁ| i bbttu% hs(;ng:me teﬁﬁﬁ@eltfmbd below unless
. cycl ahexyl, cycl oheptyl, tetrahydronaphthyl,
mhmw“ﬁé@&ﬁ@%ronaphthyl, i ndanyl and the |ike. Hal oal koxy
and Halk@y Iak\yéll arotheu soupsi lnviep tieanefedlblky), saetasralidony, allgnoyl and the
like, mealﬁglza(%boil 1&1& L ﬁ1 F%(llﬁ?ég gﬁﬂ%ﬁ (Jr cg&ﬁ dortcb&gﬁi%bnts Iﬁﬁreof containing
0

gen a Xy i ncl ude nono-

the indicaadbBmenp&airtes atows| IEna sumbAres iﬂe@ﬁé‘h B gathon gtms s intended for
linear an@bkf&bbog 4R For biHAcHeR aﬂ@f é}@l!qﬁ E&d?ﬁﬁﬁlést dftaRE1 @bislinchiid methyl, ethyl,

provyl, PP b B exa‘? ivebh e heapke M aSRL e iy gyeloaliol i

a subset 6fh’ilt3m,5if Mtduﬁﬁbef:mtcﬂnsﬁs @Emﬁaﬂsw arten enbare inendednfodoing 1 S
carbocyc 8%$s t]g‘% are t‘ﬂ@e hCyn?o%/ﬂkyb@x also 1r}c?ude§) ?orgﬂcgal% I}fﬁgs RlSTd ta an aryl group in

i ons thereo
which the pmyﬂ of aaadhyient is Ql’stbpnqmmyaitlc podivne ﬁmelpﬁle@mlpalkyl include

cyclopro i tﬁﬂeﬁ tiyl, %}g:ﬂﬁ)@l%ﬁ Wclohgxyp W QMebtyl, getfﬁﬁ?d?bfﬂapl@th%&&%dmnaphthyl

nmeans carbon cthai ns
indany! gad Hediks: Hﬁloalk%t@tanéﬁaé oQagesth aie-Useft i heRgephle anglyter to hajp substituted

alkyl groaplindBd fhfougRihe laﬁygeh RO mroamyaﬁﬂmemamx;clﬁﬂmmxmo Rbstituted as

| k |
well as na.}]tggeo%fltrn%x % qﬁ%taﬂ@ Tgif(?x?'&’é‘%{[?%ﬁyl cp Igeéfilag e&%st%{ X g}%c&] atnﬁ alkoxy. For
example] trikigorothéthyllahd {riflupromethnsy moiciudahd bi cyclic aromatic

ri ngsva/ﬁg&kg L@F&%ﬁ‘g’p‘%g}]ﬁﬁ a:%htg Wt 1ea§>sﬁ@fpa| i - Bfvo a¥lible bond,

i nclu

and whichizedyee élmay jor grermm) Srigpmbiaasions RETRE Jexagpples pf 1lkepyl inglydvinyl, allyl,
isopropeFRNSnien{l He‘k@dy'l Qe 1 Lhr&paYl T-bdenyAr PREthIC-biitédg]l, &u@the Mike.

cont g, | east one heteroatom electe fro
200y Ml Sieens cahon A O R RES R (700G BEpog tipte bond,
and Whloﬁhttﬁlﬁﬂf).e lﬁ#ﬁog]br@xb.bh@d ereyymbinaticas tefaod nEamples of)z[lkjfr@t mbluge ethynyl,
but are not limted to,
pmpargy? 3'metﬁ¥}q'pm?no¥<%ﬁp§% v a|n§o eﬁﬁ(gzol yl, pyrazolyl,
pyrldyhﬂ"O%Gn@hyhmmg%mdbazdkyﬁmnﬂwrvwwQ@@Wﬁ@@@ﬁ@?ﬂbmlﬂmm&
Examplef @%&ﬁ%ﬁ@&/ R, %Qphtﬁﬁ iffhAZal e likkhi azol yl,

trlazo tetrazolyl furanyl, triazin

t hi enﬁeterwyl HARD un}éﬁ,qt heawise sgacified, yqans fpgs-, bicyclic andy tricyclic
aromatmbﬁ@@@féﬂs@oﬁﬂamn@amm brieeftostom bdtzed Fotoa 8 yskO) SO, and N, with each

ring confﬁw Itg ’ a% y F—l%if %{))\%)? ng% Q S Q% }1/ ﬁo&t&e{hz BI% ef%i%é X% %oms Examples

include, betareatvy Umodd/idy myepalyh ddokazply], isothéazobhpsiragelglppyridyl lokarglyl, oxadiazolyl,
qui nol yl', isoquinolyl, indolyl, dihydroindolyl,
qui noxal i nyl, qui nazol i nyl545 napht hyri di nyl,
pteridinyl, 2,3-dihydrofuro(2,3-b)pyridyl and the
i ke. Heteroaryl also includes aromatic carbocyclic
or heterocyclic groups fused to heterocycles that are
non-aromatic or partially aromatic, and
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optionally containing a carbonyl. Exanples of

addi tional heteroaryl groups include indolinyl,
walrdogmesbenzof ur anyl, di hydr obenzot hi ophenyl, PCT/US2006/024740

di hydr obenzoxazol yl, and aromatic heterocyclic groups

fused to cycloal kyl rings. Exanples al so include the

thiadiazc{lﬂ,ll ﬂlfﬁlﬂ@\lﬂ%ﬁqﬁf;{%ﬂ% Qia%m’,\l%ulé"zbmxﬁuaﬁm, irfzinyll thienN, Brhid, pridazinyl,

pyriny o, heooRsR K PR DGR RRERI R N
benzopytazdlyl, béhzarisdol|fero(@r3-bpylidye, HeamnatadifyltetydrohyrodRimelitylor

CH3 Heteroaryl. al so.i n¢ ude ch qr 1 .
T N e
naphthyridityérpiérigienys péedﬂﬂ}ids!fl_}m(ﬁa&h}pyﬁdm enrd thn ul_«b i Bigperbary a_lso includes aromatic
carbocycﬁi@togﬁe@érgcgrcli@%guﬁﬁ skh l%le)t’er&?ykl‘ég &Eﬁﬁie HdSmARDr bRy aromatic, and

systens contarni ng at

east one eteroaton]se?epted

optionallyrcomtpining 8 cathenyl. 1Bxagples o pdditiongheteroarl gravas inplyds ndefnsl:
dihydroefzokfarl, A dioBetdbth©BhdiyE dRRiRbeRbxA81Y R el REhatiTB¥teRRyclic groups

carbon or nitrogen Ex%grles ﬁf "heterocyclyl"”
fused to pypdqaflerbringsy Examnles glse Mluferthafollewing ot i di nyl |

pyrrolidinyl, piperidinyl, piperazinyl,

i m dazol i di nyh-otetrahydrofuranyl, 1,4Ndjroxanyl,

mor phol i nyl% ;Js-a.phoﬁ'”~\ & WO 20802 Q08557

PCT/ US2006/ 024 et r ahya |hj/nyl an l'i ke.

Het erocycl es can also exist In tautomeric forns, e.g.,

2- and 4-pyridones. Heterocyc|es noreover includes

such noi eti l'n~charge ngLoe. g.,Apjrperi di ni um
"Hal ogen" ( yncl ud Iﬁorine, ¢ brom ne
and i odi ne. e \pitzase "Ih B bsence of=Subst anti al

flushing" refers to the sidé"¥ffect that is often 5
seen when nicotinic acid is admnistered in
therapeutic anpypts. The fyshing effect of nicotinic

acid wusual ‘bacopes | (fAeguent a severe as
the patient degg@.%g to?if%li?f@n chES[ZEfEE

t herapeutic dOS€sSN but the ushi ng effect stil

occurs to sone extent and can be transient. Thus, "in
t he absence of N R
o “~NH N O
ﬁé & N
NN s
CC o N
S 0 N== \:5

& N~NH

oy Y
/,NH S l/ N\|/
X'\\.N N

=== is a single or double bond
X =CHorN
R=HorCHs

Heteroaryl also includes such groups in charged form, e.g., pyridinium.
"Heterocyclyl" (Hetcy) unless otherwise specified, means mono- and bicyclic saturated

and partially saturated rings and ring systems containing at least one heteroatom selected from N, S and
0, each of said ring having from 3 to 10 atoms in which the point of attachment may be carbon or
nitrogen. Examples of "heterocyclyl" include, but are not limited to, azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, imidazolidinyl, tetrahydrofuranyl, 1,4-dioxanyl, morpholinyl, thiomorpholinyl,

-5-
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substantial flushing" refers to the reduced severity
of flushing when it occurs, or fewer flushing events
wao ban/ovasst d ot herwi se occur. Preferably, the iPCI/Ui82006€024740
of flushing (relative to niacin) is reduced by at 10
| east about a third, nore preferably the incidence is
tetrahydf(ﬁldéhw shdate Hied. fHetembg}cleh anb eilemmtahgomenh@nﬁd; aegh2napd 4-pyridones.

Heterocy_clei(s é‘{}a?eno%gr in¢ly Sude§ 8&\#@1?19{}1&%f V}N?r{x h%q P ng m'i{Pr €.
pr ef elBadbgen" ﬁb«lh) mmdbglﬂmrmb @aktmabmmm%anﬁmdm nor e

pr ef eﬁ“g\g%}ifas@y‘macﬁe elb@éh%& of@b tantid sﬁﬁ’ﬁ?t refRFab Aealle ¥y tl?att is often

| east ear a one hundred percent

seen WhetseieRitnicoid ip a¢m191§meﬁgn fHiapensia couiy e fluptyingef fesfogpicptinic acid
usually Bc6h8Y 18RI5R quenPAtd 168 sévete ak Et\Patigl devlﬁpi%&raﬁ&@t@@lﬁe dolig dthRerapeutic

doses, blpt_ntﬁee &E’j]glrg] er@egt%@fgcc%%ltga @%}oﬁn‘gou nd W entrgT TEIYS tn? ¥he albsence of

substantilh 8iSHRRE wiftrs & thy reaﬁ?déé pévatityef glaghingorhes dlovats ot feeeeifshing events
than wogl:d | osig% V\@rte rlji’gl ega 1 %Bclgen%g E)ts ﬂlgi‘—l@%lﬁgl‘atl‘% to §1(a9)1) is %%ced by at

represen
least abautt @ thirdemotgeraierably ﬁallmo}desms ridtieed el helf, end mest p@(f@} thq)fflushmg
1n01denc§9%§ﬁ'.l\ce%§ 5‘tﬁ)‘uptwo%fﬁrd3%r ek i?l?e%s% tﬂ seséljlty Yik1a@RE th @adih) ¥ preferably

tuted w roups, whi ch aret*”J
reducedy gt legst gbogt a mﬁfldwrapr@ »éwlselataéépaft%% aph BB Pefggably by at least about
two thir§$ r[ﬁéa‘ifyl altile B&ndre@ﬂem&ﬂ%’dﬁbﬁorﬁﬂﬂﬂuﬂd& indMkGce Bdlskyelity is most preferable,

I kyl)2, CN, Hetcy, Aryl and HAR, said Aryl and
butlsn‘?%%ﬂﬂ“ﬁ%‘?ng further optionally substituted with 1-3

gr oup®©ne spactof thatrivelticareatehml azomamuohd Gepteserfted iy fotmude b
sel ected fromthe group consisting of. OH NH2,

Cl_3al kyl, Cl1_3al koxy, haloC, _ 25 3al kyl(R8nd

hal oC1_3al koxy groups; a and b are eaxh/integers 1, 2
or 3, such that the sumof a and b A or 4; ring
A represents a 6- i ’menber ed
het er oar yl o(ﬁ a_parjia Iy oma ic heterocyclic
group, said e) t ehoar yl Na tic

het erocyclic group—ee¢ | n| ng at Heast ofe heteroatom
selected fromO0, S, S(O, S(O2 and N, and optionally
containing 1 other heteroatom 1-6 WO 2007/ 002557

PCT/ US2006/ 024740 selected fromO and S, and

opti ona 1-3. ad at.ons, with up
oraph ac@“tff@{l%%/"éiﬂi%%ﬁ&sagé’f %’é teptp%rg(gjﬁ dlscg%sg(}] Nbaelgn d RBis
i ndepé&hdpratents G, @IS, SEDKHO; o, c@Bh. 1B Mgt X r@ﬁse@aNHy the nitrogen
f b an i nteger of
a“’mmm rr?% %ﬂgg%%acﬁggk% &O)ﬁﬁ &i gs@lﬁngvglg%%%ent I selgect ed
f r om R&represeris %alkyll-‘PPthm’HV RNW‘R@d retsrleksEains, G-pepyfichneg halo, and
0-1 of v@ﬁch afe DeMleP PR RenNR SN IoRsiBRRg of: CPC LRI SHOIHAAHY Lallgyl, N(C;.salkyl),,

enyl i.d Cl-lal kyl and phenyl each being
CN, Hegﬁt %?"Rsubstl tuted with 1-3

said Aryl and HAR being further optionally substituted with 1-3 groups, 1-3 of which are
halo, and 0-1 of which are selected from the group consisting of: OH, NH,, Cysalkyl, C,.;alkoxy, haloC,.
salkyl and haloC,_;alkoxy groups;

a and b are each integers 1, 2 or 3, such that the sum of aand bis 2, 3 or 4;

ring A represents a 6-10 membered aryl, a 5-13 membered heteroaryl or a partially
aromatic heterocyclic group, said heteroaryl and partially aromatic heterocyclic group containing at least

one heteroatom selected from O, S, S(O), S(0), and N, and optionally containing 1 other heteroatom

-6-
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groups, 1-3 of which are selected from hal o and

a 3alkyl, and 1-2 of which are selected fromthe
w@e@apo2587 consi sting of: OCL _3al kyl, hal od . 3aP&yUS2006/024740

hal oCl _3al koxy, OH, NH2 and NHCL. 3al kyl; and each R

is Hor is independently selected fromthe group

selected £ORD ﬁ{d‘ q] %@épﬁoﬁ@lly'&&ht@mm@ﬁa §dakional SNtorhdrith S €9 Pheldr@atoms being
C(O Re, OC(ORe and C2Re , wherein Re is as

present; previ ously defined; 15 b) Cl1_6 al kyl and OC1_6al kyl ,

opt | GRAFRyanalbat Pige iy BrC ) ?%?ﬁ%@f’é%%lk@ﬁ%a@&1-3a1koxy,
OHorFare halo and 1 2 of which are selected from OH,

CQZ CcO2Cl - C | oal kyl, OCO2C1 al kyl
NGRS, éﬁ ngeﬁfggzlﬂélt > oa2 yI—let cy _and ?ZN yc)

NHCl4ablka is&hat ifNaGipeadartty ;elastedtfm;i lld@pd BSor t i ons of
whi ch are optionally subsﬂltuted as set forth in (b)

above 20 d) C(O NH2, g%l\ﬁlm 4al kyl ,
C1- aal ky LAYy, ON and e
C(O) u%éfprﬁ?e& |§%’é§€1 Aal , i o ky&%@ﬁ?b ¢ wigfth R
representdiT; Gty bEpHRAF1 @Etﬂtlhgﬂlcﬁluhs phenyik each edngsuptiorally substitnted wjth 1-3
L A A e
consisting@F: @il ,Aky1KydlqC,; 28kyR hato€salieant GH, (N, a@il NSl bajlyl;
optionally substituted with 1-4 groups, 0-4 of which

are halo, and 0-1 of which are selected fromthe
gr ouperdeadh R'tis Hor ofinde@@tienidt delekted Gbin gQ2¢4p consisting of:

oy AT e Y QUL Ol Syl e

previousbleieﬁgecf urther optionally substituted with 1-3 hal o,

ﬁlal. o C@a*:g%/%(%d gd—ééll 651%13/5211&1@ l?f]:@ lcllifcyll popc{on of 001 @Eﬁl being

group
0pt10nallefacbstlb1éqdrwﬂbbﬁ g@nnﬁ, w of Mfﬂi@huatqha nwltZrPf Ivh?‘f Fﬁsﬁ%@tﬁéﬁom OH,

I
CO,H, Czﬁfbl Qﬁcgfj CU%%JIW (S@tgzaCﬁ' N gxlt}%pllgHg%fglkgﬁi\I@d salkyl),, Hetcy and CN;

4al k ogbyN'gﬂg@Byl ar@ﬁﬂ(}galky}) @ﬁh@@]@ﬁ pprﬁ@nswf thickyare optionagly substituted
as set fo1%19917(‘)p§7%5c57 PCT/ US2006/ 024740 f) phenyl or a 5-6

nmber ed Het er oa r a Hetc rou attached
Vel | SO Rl 4R Ser iR o ot B! GONAB, eyt and
C(O)N(C%"Hﬁﬁy'?l% & Yyl b aﬂcf?l%oﬁ[ oRAY BSwhidh e @;Sndﬁm}cslﬂbaﬂt@emlsa%ﬁdm ()
rom hal

and hal oCl. 3al kyl groups, and
above; 1.2 of Whl ch are sel ected from OCL. 3al kyl and

fhal OQ?)Ih Ngatlorr, ng’sggmg NRatD?zl@’ ~ahd BR’ @(m)%ié’él}_’ls \@éﬁldeﬁaﬁl }—Ed
romthe group.c ti X
and SROFEEsRE %lfyio 9‘?@ 3aJ@;idescrl bed above; ii)

NHCL4R? feptesand () €.k optydnhllPsubitiveediviy I -4geoups, Osof srfhich are

i C opti anal | substituted w - 0 5 b

o, and1 GBS aRBRAr Do BB sph T Al 00 Al B GBrCraation
CO,C;.KhalkgDORH,, NHCREMGE NG L1k @R CN, Bhiy,cad/kaptl HARLD,

00 Necr AT, Sy e IR e bty g yig 13 o, o
salkyl, Capitkox,haloCOREyClr. eIk yallRokcDEbdpd; ky | ), t he al kyl

]E) 8” Iholnﬁ 8; V\'hl tjl—la {cg,n%er J)r% eé%é%%tobk&a@%}%ﬁnﬁt%& with 1-3

member\igleCea Ronethel gINEib @(n@thl@ aR' halvd{ép.zékyi R4alkdRy, haloCy4alkyl and haloC,.
salkoxy groups;

and R’ representing H or R”;
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and R'' are as described above. One aspect of the
invention that is of interest relates to a conpound of

wo e0omab2s51 wherein 15 up to 4 R2 and R3 noi et PEBUS2086/024740
selected fromthe group consisting of: Cl_3alkyl,
hal oCl- 3al kyl, OC1. 3al kyl, hal oCl. 3al koxy, OH and F,

and af)ypHeE{}%'r B E0ndRbetathef3bari bed Hesy £ro() Ametd athny available ring
Anot her subset o nds that .i.s of .inter

conpo . )
atom and gqch paRs PRIEBILY SLCO VIR b e, 13 QAR e %ef%%%dﬁwé’a%s% Cr.
salkyl arﬁg?lg?%g%ll Banby md 1-7 6pgmc11§ &e sr?elﬁ:édme@b_edsﬂ]f?l‘tﬁd?lﬁ)lbocl-salkyl
ryl. grqup or a_9- nmerher e icyclic or
groups, %@iOC&@WIBCITﬂétS@F‘g%é?mH‘F&PﬂP CMSSHPHO% hi s )s/ubset of
conpounds, j)abl; GO ICN: ANH,adld FTE whefindls’ iglaf deseiledrdbiobe;
respect to_f i\{l'f&” ahglfl %ée @%ﬁ?? ul @M .a s b‘?}ﬁ%ﬁgﬁ tonall
conpounds fth ¢ of o gy l}2e}0g 025“"8%%‘8 © grronatly
substitufe@vitH ll?- drovRET-BbMwihitingre Aalo nd BL @€ whidh breaeltedidiefrgn:00H, CO,H,
cons of.. N l; R whiich is a nmenber
COZC'“@EHE@S@G*%%‘EW}’ E@E%Gb“a@gﬂ b?%‘t“?lhg]lﬁ%)@%ﬁf}r rolyl,
| soxazol yl jii) C@INH DAONHIC, Ly IRE@INIG:. k) IPONHOC,allyl and
az .t hi 0 . thia :
O ARG TR 138 porsdosP PhEF e Spgmmhlly B Sied osset ortinty
above; algdl azi nyl I Ithi enyl , E_yri mdyl, pyridazi nyl , pyrazinyl,
enzoxazo y vBE [ ” m »pom R RY
benzof ur ani//‘i), @e@@%ﬁi@%gé%ryﬁgé&ﬁ?osgﬁgc%@@ R whereln R, R
et gtrd aadedeyibed dboven( 2, 3- b) pyri dyl, benzoxazi nyl,
te_tral%grohég(rq&qgi n;qlii nt I, tfettr ahtydhrlf;%tzoqui nol ﬁﬂ + 1o T wherel
qu! no ?sp'p 'emyle qn. Adod ytpg:res @ @icmmuy of formula 1 wherein
up to 4 ﬂ?in@ %é HoteR¥d are é!é!é&hﬁ!ztﬁinﬁ 1Y Lgroug aglaishﬂg oy, halo|(31_3al 1, OCyalkyl,

pteridin

I , 3- dr of .3 b) g | |
baloCy kDB Foia e e P B2 PG G

di hy dnabmazayazef dshpo@ids thatie Difer&seleRed adlconPOurds ofrfotrnda I
PR LTI e TP TANR———
membered-bicydc Or tricydictietemaryNgidup. Within ths stis¢oREpripo@ndshalthér variables are
as deﬁnc'e\ck Wﬁ‘l %c{ t%floAnuM 1S 0 N-NH N-NH NH /' N X=NN

More particularly, a subset of compounds that is of interest relates to compounds of
formula I wherein ring A is selected from the group consisting of: phenyl; naphthyl;

HAR which is a member selected from the group consisting of: pyrrolyl, isoxazolyl,
isothiazolyl, pyrazolyl, pyridyl, oxazolyl, oxadiazolyl, thiadiazolyl, thiazolyl, imidazolyl, triazolyl,
tetrazolyl, furanyl, triazinyl, thienyl, pyrimidyl, pyridazinyl, pyrazinyl, benzoxazolyl, benzothiazolyl,
benzimidazolyl, benzofuranyl, benzothiophenyl, benzopyrazolyl, benzotriazolyl, furo(2,3-b)pyridyl,
benzoxazinyl, tetrahydrohydroquinolinyl, tetrahydroisoquinolinyl., quinolyl, isoquinolyl, indolyl,
dihydroindolyl, quinoxalinyl, quinazolinyl, naphthyridinyl, pteridinyl, 2,3-dihydrofuro(2,3-b)pyridyl
indolinyl, dihydrobenzofuranyl, dihydrobenzothiophenyl, dihydrobenzoxazolyl, or 2 member selected

from the group consisting of:



is a single or double bond X =CHorN R = H or CH3 Even

nore particularly, an aspect of the invention that is
w@Roo7n0EFESt relates to a conmpound of fornul aPCT/US2006/024740

wherein ring Ais selected fromthe group consisting

of : phenyl; napht hyl; HAR which is a rrenber sel ect ed

from the group)tonsj stl ng Of: | SOX yrazolyl, 5
oxazol yl , ox&adi , tthi ?é .1@ XIE t hi enyl,
benzothiazolyl, nenber cted f e group
consisting of: -9 V\D 2007/ 002557 PCT/ US2006/ 024740
N-aONN-NH/L IOX‘ NszN N-NH N. O ~ S\
N~/\ 1 SNNI/ H N-NH NH
~/ N~ 1/ )CXN ge orxd\ € bond X =

CH or N R=Hor CH3 W'fhl n th| $|= ubset of cHn‘pounds al |
ot her variables are as defined with respect to fornul a
. Anot her sulgs'&t of corrpg%nds thatwis of interest
relates to c onds ofsir I each R is
Hor is seleCte |r9mth pycondd 20of 5 a)

hal o, OH, CN, NF2" ahd S(O)o R wher 8in Re i s nmet hyl
or phenyl optionally substituted with 1-3 halo
groups; b) C1_3 al kyI and OC 3a| kyI emch bei ng

optionally substlyq gro 03 of which
are hal o andm Iec m OH, NH2,
NHC1 4al kyl X c) NR S@?’x’ and NR @ NR'R"'
wherein: 10 R represents H O _3al kyl or

hal oC1_3al kyl, R' represents (a) Cl_$al kyl optionally

substi t ut edM@@f grQ% /NHO 4 of ,r are
Z“NH \
X=N

=== s a single or double bond
X'=CHorN
R=HorCHj,

Even more particularly, an aspect of the invention that is of interest relates to a
compound of formula I wherein ring A is selected from the group consisting of: phenyl; naphthyl;
HAR which is a member selected from the group consisting of: isoxazolyl, pyrazolyl,
5  oxazolyl, oxadiazolyl, thiazolyl, triazolyl, thienyl, benzothiazolyl, or a member selected from the group

consisting of:



hal o, and 0-1 of which are selected fromthe group

consisting of. OCl1 6al kyl, OH COQ2H CO2C1_4al kyl,
w@apcwsbal oal kyl , OCO2C1- 4al kyl , NH2, NHCL. 4aP&¥/US2006/024740

N(CL al kyl) 2, CN, Hetcy, Aryl and HAR, said Hetcy,

Aryl and HAR being further optionally substituted with

1-3 groups 15nsel ected freg hal o, al kyl ,
Cl- | al koxy, { | Kyt | 0Gt= xy: (b)
Hetcy, Aryl or sai d land HAR optionally

substituted wth 1-3 groups selected from halo,

C-lal kyl, Cl-]alkoxy, hal oCl-jaal kyI and

hal oCl4al koxy? jand R'' (@g nt i n(ﬁ/@iyi{"; and -10
WO 2007/ 00255 ) US20 749 d) Spheiyt-ior a 5-6
menber ed heteroaf§i¥or a hehgfocyclic §fbup attached
at any available point and being optionally
substituted W|t 1-3 group R0 1- 3 of .which are hal o,

Cl - 3al kyl or 9C _3al oups - fs whi ch are
OC1_3al | cyl r p 13II roup 1of whi ch
IS selectedfro e group osrstlmg of 5i1) OH
CO2H;, CN;, NH2 and S(O o _2Re wherein Re is as described
above; ii) NHCL. 4al kyI t he @I kyl portrRon of which is

optional Iy substi {4 A3 gr 9-3 of which
are hal o and @‘I;éﬂhr c t ed OH, CO2H,
CO2C1_4al kyl 1 4hal oad 1 cyl, NH2,n . dal kyl ,

N(Cl_4al kyl) 2 and CN; iii) C(O NH2a C(O) NHCI . 4al kyl
and C(O) N(Cl.1lal kyl) 2, the al kyI portr ons of 10

whi ch are opty ysuslrf"ﬁt Qrth in (b)
above; and iv) mel n R and
R' are as descri bedy above in thiM set of

conmpounds, all other varr abl es are as defined wth
respect to formula | —n et anot her subset of
conpounds that is of |,mcé{,’,é%et°rdr9”blf s to conpounds of
formula | wherein eaglR=RodHs H or is| selected fromthe
group consisting of: 15 a) halo, OH CN and NH2 ; b)
Within i3k sdattiof EoraprandsCill Ghdérivgtiablesartesidefimeg vothtrewactite formula L.
subst Aé&ﬁ%qv#ttcﬁ cdmpbuliOHASs %ﬂl?tgregtfrelafé@{o%nlﬁliﬁdg 8f Brmula I

and 1 are sel ecte rom OH,

wherein bR 4l ks selprtedcrem B gpesgISiRe 85 5- 6 nenber ed

het er garay& OH, ON, g1, 8h@ 8§ IR vWaeRWR Al indlfied phényBsptionally
poi nt and bei ng optionally substituted with

SUbStlmti‘i/EV‘t{ﬂ)?gd’ﬁg’ E'QUPE of which are halo, C -3alkyl or
hal OCB.) Ga/ dtiyil and20C grlbyipeach beiRg o;ﬁtlonhil}(ﬂubaitlﬁtemﬂl&élg@b& 1-3 of

which arg hal li'ralo a ??%Jof FBKYLe G &&?ﬁmnaﬁgl gd]—];;fwl 4 1' aﬁ %ﬁl;—ECT ed

Foup CONSI s ]
W t h| ) M@Oéhb@éNRo‘F(Q) tndstemy] | ot her vari abl es

are ag- re?,egéngq@[ Qll\llagug,l Bﬁl%mgalkﬁ formula I. Another

subset o at is I nter rel at es .
conp oBth@reé?ntﬁ‘ 0 1aa1€>'1 SBISRA %ﬁbﬁ‘t‘z&te‘gw&h b4rrs, O ‘?OfZthh are
halo, an® 08 bf Whih ateli€lesedrath the g&ﬁﬁi cbndisging oHroG,.calitylt OHNCORH, O0,C;.4alkyl,
a e
corc TR S TSR Bt R 0Lt e o
conpounds tdiditettys Apyl and HaReswing futtlzer epticnellycavhisituiadi with -3 groups
selected Waﬁ bmaﬁggb lafkody, B& %ﬁ(?f a%d@mlo@uaiﬂo . CH2. W t h' n

I'S 'subset oun ot her vari ables are
defined with r @g oy, Wi ordF Ry saidjAryl and HAR being optlonally substituted

with 1-3 groups selected from: halo, Cyalkyl, Ci4alkoxy, haloC;4alkyl and haloC, salkoxy;

and R representing H or R”; and

-10 -
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30 More particularly, another subset of conpounds that

is of interest relates to conpounds of fornula I
wob@reiassX represents 0 or CH2. Wthin this subGEUSING6/024740

conmpounds, all other variables are as defined with

respect to fornmula I. Another subset of conpounds that

is of d [ ﬁHeﬁfl%?ﬁ SI&haﬁ&ﬁedﬂﬁteﬁdémlJ ef.mxi&femrfyc]ﬁa)gmup z&tabhed at any available

point am@)pen}éclrpg@i lg é{lllpéﬁu E@L?% gvé%c ec%}g)?’ @ b b orgklocx salkyl

groups, 1ah bf Whiblgfire ORI Al eshmcsc,aslkyigfoupe andvi pﬁwhlels péelpct@dofrom the group
rmula |. -11 WD 2007/ 002557 PCT/ US2006/ 024740 More

consisti a?lfT |
1?nt elr ggt any g I{I Lt (} §1§c{ (%:))szﬁax%é%l ﬁslstag ﬁéscl‘lbced‘af)ove

R2
and R3 ar eii) N&H@p&ﬂ@éﬂhﬂ glk}ﬂ-l;pox@bn sévkigh is @ptmnally subshtuted with 1-3
groups, E—? ﬁg%vli?riei%]:o ang\{ %P{Vﬂl(}fl Ee cSHPE&h: @i—l COATREGLEY lkyR ldozc,

es are as ned wth fespect to fornul a
shaloalkyl, NHQrI\HI(haﬂky‘ldﬁ(ICbndllyyl)zan@Gstet of conpounds that is of

nter est 1 gh @RS SATRRAAR3ho BORIORARYD, 001 porions of

or net inthis
which a&wbﬁmmllmﬁubsmnwéahmforﬂillﬂl (bé@bfé’ﬁ, angar | abI es are as

defined with r es&ect to formula I. Anot h%%’ Sugﬁfﬁ of 31

conpounds tHalNRiGOIR” R SR wheginR™ sl R B drafsibgd above-
Within é&fg ﬁﬂélet&bf 'comﬁmltﬁﬂﬁ bl offerd @Fﬁlﬁ&%& & cﬁﬁnctjdl’ﬁ/l&geﬁpeﬂf to farmnia 2.

set. 0 unds

var i 2B isEhcalie nofler PR Ao TP O] Qs s SaSfocoppounds of
formulalehMafn%aﬂﬁR‘tlb Edr &Hde}eptedlfrsmhwromconmmmg@ﬁds that is of

i nter t oppounds of fornula I wher einn

is 2. lﬁ’e(#ﬁ’t(fi&s @Fjﬁ%et of conpounds,_ all oth

var i ab) €5 salirybamlOGetliyleerchbeing ont@giibfcstlb%haﬂ?do‘f'%l -3 gfoups, 1-3 of
which at %foha%ﬁ 19USElcnate £RERE %&S d}h NHZL NHQLalkIS}I ﬁﬂ@N

tes to conpounds. of fornula tt ﬁ%d At v available
H or 9% phmbg@rﬁd%ﬁlﬁmyerg%‘veé%?aéﬂ f FB?IFIPPP@ 1& 5‘6’&83 ac v
point and @Rk § tidi‘l dyofubstﬂﬁ’thd)wnﬁ:ll A33adupy, | 1-Detvitoehedre Jalo, 15 salkyl or haloC,.salkyl

R L A s A b e

consistivgéf: abl es are as defined W|th respect to fornula I.

Anot her su ?)i Bl el A 3)8 E@g uf Vithinl fi&?stsubs%t KHeohnBbi8id€ Ml other variables are as

rel ates to ‘compounds wherein each R4 is
defined Withrrespect in@epdmbient | y sel ected from halo or Cl - 3al kyl

opt i onglolnkr SHRS bi dorlp8ehddktabis bf Bterétbtelit@ne t‘mﬁpoqutolﬁ farmula I
t his subset of

ounds, all .oth r
whereineand hege }Aprtzr]sup}é@ﬁ‘g%? S%O]?ao |1 5 r%{) W%fng\n ﬁJZ)Feq é)ﬁ o) ounds all
other vaiableO4rp aslddined Wil resgecodb fornfubrlest rel ates to conpoun ds
gL b; g;&:‘é&her sy se\{\'hF ca;%{p%uﬁé tl{a?ﬁ P RRE rela%&"cor}{g&lﬁdsrbf fdHnSia 1

vari abl es are as fined
whereirdE frépnasentsvDf $ N pre@@g (W ithi tl-nq;quhs,_q:p of qompmm‘ﬁléra@ jokher ¥griables are as define

Wlthre%g&%@fong{lla@onpounds that is of interest relates to

ds of fornmula | or 5 ceu al
acce ptl\gcp;p pargigylrly, pnather supset o% ﬁgglggqmg%ﬁ;a R P%m&:;es#%la}_e\s to compounds
of forrn@laﬂ ReBin X0 Fephaaid Ok CHE.OWiithinahi® s@smﬁtmnp@dndﬁoﬂb@yq Ivan;ables are as

et eroaryl or a 9-13 nenbered bicyclic or
deﬁnedt"t‘lfhcrﬁﬁe?téoﬁ’g? Earyl group; each RL is Hor is

sel ectmtifer aivsdt béccgmmu@schnh i of irjtevest exflatesdt corgpayndscyfjformula I

ML BaBendisc Y kvigfin BRQOYset of
Whem“bpt ?ngﬁgl 1% 19de§én sSubsti it fé}g W th 31'15? 0 groups;
compounds, all other vanables are as defined with respect to formula I.

-11-
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b) Cl-3 alkyl and OO _3al kyl, each being optionally.

substituted with 1-3 groups, 1-3 of which are halo
wa@pa720235Df which are selected from OH NH2, PCT/US2006/024740

NHCl4al kyl and CN; c) NR SO2R' and NR C(O NR'R""

wherein: R represents H C-3al kyl or hal od _3al kyl,

35 R'Mpegraesahitls, aﬁlaﬂleﬂtbé&abmhlpaptds thatils Io;'/ln@msmeﬁateutt@cbmpounds

of formumqlt\nﬁgem RY £n%IU195a € 1%& eﬁ)cfen%fghcaﬁ or 'Hé’ilo@i ﬁ(ﬂfj \Q}tﬂm @rfls subset of

are se rom consi s
compow@s;aligahiek yhriabis; are@@@eﬁnedmmes@ent v@fonnulwm 4ha| oal kyl ,

m%@#ﬁéulaﬂb‘%ubﬂk@%ﬁl ki ds tH G4 Rlddst delates t@%mpounds of
2 007/ &O 557

formula b@}pyrgg% @@ql 32%7 ingepeadgngly l%‘?rd'?ethYAr ithiz {his spsetnt copgpounds, all other
variabled 446 BJ@ﬁn&PMt@fb@f)étho&‘bﬂﬁﬁﬁdlt uted with 1-3 halo, Cl.

4al kyl , 4al ko I oCl. 4a] k
grou oﬂ(ig)sulﬁg{ @Xmﬂ?vfis rg?t 1mﬁn%g€g€ g}gp yq cogﬁau:#iﬁ&? %(o¥mula I
wherein heépﬂ@eﬁtu ail edgeogftfioonioldy Wishih gis subite df ammtplutids 3l ldlhep yariables are

K likoxy, hal od . 4al kyl and
asdeﬁneh Wiﬁ'éfngtltﬁoﬂ/nﬁgrou s; 5 and R"' representleéﬁ% H or

and d)orsrntjdulagly, ssu se@ofhe@mpgu@g thabis of Bgreat refpiesdo compounds of

formula Ifl%&élﬁ QUShI Gy kiR %H?s AbdetsRthpsinda Vi oﬁié@'v&rﬁbie@ areROHdHned with
and bei.ng optionally substltputed’ with 1-3 groups, 1-3

respect tgforgiladh "ar e hal o, C1.3al kyl or hal oC . 3a| kyl  groups,
1-2 OAn(V’vhéﬁhbs’éf & c%iimﬁlﬁé iyl is of intepds€late3 & doppogids v formula I

wherelna?c% Rllbsogl)or CcPe | S S%' egtﬁﬁﬁgﬁlgﬂ tguep h9 \Aﬁ’lgrog'oﬁa‘ch%%l.iﬁﬂg/l optionally
substltutadswdb$-(3rhabegt0m3(avd30 1i0G;.d8CErotas. lethnHélsaub@yﬂ of sompqupgs, all other
vanableggrgw(#e?mﬁd%ﬁﬁ g&ﬂglfg éﬁﬂlbstltut ed with 1-3 groups,

1 of which is selected from

OH, C@lplthe(}@&t ghsqapoundstiptis. of ind¢ygst g&q’th cormp@mds of formula I
wherein Iélﬂ(ﬁ]l@ ad MYk is 1Me§3nd4ﬁ’tl)ks§éiehe@ freMthafoNr G, &aJlk)yl &ith Nt substituted with 1-3

M £ 2 LN G R TR NR R

L in (b) above; and i v) NR C(OR' and NR SC2R' wherein
R an
such gﬁlﬁi gseg cl)Jf rﬁo urnld?%gt 1%991\6%5681: éla@eﬂ% orﬁ%&SL eogfon%ulﬂ

wherein@®’ r@r@mtﬂﬂaﬂd Veithiarthis ubdet|96 ertensunds, 34l otlyy vamblegalrwldeﬁned with
respec“grfo 1.gC1_3al kyl; 20 n represents 2; R4 is Hor is

ndependent |y sel ected fromthe group consistin
hal o Agrrtylag gibset ghequipeuRgs thad RS TR e HO@P%ME%?%OWM Lor
a pharmﬁkfe@twéﬁy wceﬁaﬂle @ﬂor%@v&y the@bﬁ&ﬁ&emﬁn d R5 represents

Lyl 5 U e B SOTE MR g

9-13 mepibaemﬂ]liclocaidyyllmmt}ébfosp;sal t of sol vate thereof
Wher e%{] %Woﬁ&sec‘le&&i f?&ltlﬁ’g B DiiEn@bOUP consi sting

a) halo, OH, CN, NH, and S(O)o zRe wherein R® is methyl or phenyl optionally
substituted with 1-3 halo groups;

b) Ci.s alkyl and OC,.alkyl, each being optionally substituted with 1-3 groups, 1-3 of
which are halo and 1-2 of which are selected from: OH, NH,, NHC,_4alkyl and CN;

¢) NR’SO,R” and NR’C(O)NR”R’” wherein:

R’ represents H, C,.jalkyl or haloC,.salkyl,

R” represents  (a) C,salkyl optionally substituted with 1-4 groups, 0-4 of which are
halo, and 0-1 of which are selected from the group consisting of: OCj.calkyl, OH, CO;H, CO,C,.4alkyl,
CO0,C;shaloalkyl, OCO,C;.salkyl, NH,, NHC; ,alkyl, N(C;4alkyl) ,, CN, Hetcy, Aryl and HAR,

-12-



< i NI NOG'" and HNN N _N\-~ Neach R is
i ndependently H, CH3, phenyl, 4-hydroxy-phenyl, OH,

wQ20wyoxsgy - phenyl , 3- hydroxy-phenyl, 3-am no- wﬂnyiop6/024740
2, 3-di hydr o- benzof uran- 6-yl ,

2-chl or o- 4- hydr oxy- phenyl , 1H pyrazol - 30 4-yl,

5 hy dr oxy gg)ﬁrp{éu}n A@yl )ghd Hﬂ%ﬂ%qwmpb(ﬂtﬁﬁﬂly stbstituted with 1-3 halo, C,.
g, Coali 1%trla | uoro-pyridin-2-yl; -13
salky V@ 2’9@1?? 2@5‘8?‘30?2"}’3?0 aand b are 1 or 2

such that the sqwﬂeo‘cy,a%@m HAR,3ai2 Avyl aBd HAR terecforing sptionally

s G, 3505, 0, 2ol ARETHEL o Yo 5,

5 and drB R’eppesaning H-oc®’HindRepr esent ati ve exanpl es of
S Pe ci t%hteﬁﬁtoﬁ Qs 2 u{)mﬂe@dq{e%%a gﬁz}] ﬁéﬂé?mcf?ceérgﬂiﬁ étﬁlcﬂ_eﬂl%k Shy available

point andﬂmanmtlemllambsa@tqdrw@ h3etoypsy 'f3|°§é’é1°17ﬂefha}°e §p@3iy1 grdhialoCyalkyl

groups, 1‘c @5%1@1 Are OCE oﬂha%@l%lﬁﬂ gilouE@K,IE RO U 8w cIOR¥BIes BTifreim the group
IONV N 7 AN HHO OH HO O OH
COHSISﬁn@@frpound 4 Conmpound 5 Conpound 6 OHO / NO\ \ | HO

10 I 1 S NH N)QH;H0E; ON;IRH); B(D)e AROwTkrein RO e dexdrifed above;

S SN By el SRRy
groups, 3B Hf WhitH are hiloland\t 8f whikh is sb&]@teﬁ frego @-I MO G:Corfoli $@:Ci-
4haloa1k);l1?Nl§§ WM&,“N@?W qné- éN,

iii) C(O)NH,, C(O)NHC, qalkyl, C(O)N(C,alkyl),, the alkyl portions of which

15  are optionally substituted as set forth in (b) above; and

iv) NR’C(O)R” and NR’SO,R” wherein R’ and R” are as described above;
a and b are 1 or 2 such that the sum of a and b is 2 or 3;
X represents O or CHb;
R? and R? are independently H, OH, C, ;alkyl or haloC;.salkyl;

20 n represents 2;

R*is H or is independently selected from the group consisting of: halo, C,.;alkyl
optionally substituted with 1-3 halo groups or 0-1 OC;.salkyl groups; and

R’ represents -CO,H.

A more particular subset of compounds that is of interest relates to compounds of

25  formula I or a pharmaceutically acceptable salt of solvate thereof wherein:

ring A is selected from the group cons1st1ng of:

o oot

o-N

>, >, >, >,
G K W

each R! is independently H, CH,, phenyl, 4-hydroxy-phenyl, OH, 2-hydroxy-phenyl, 3-
hydroxy-phenyl, 3-amino-phenyl, 2,3-dihydro-benzofuran-6-yl, 2-chloro-4-hydroxy-phenyl, 1H-pyrazol-
30  4-yl, 5-hydroxy-pyridin-2-yl, 4-hydroxy-pyrazol-1-yl, 1H-[1,2,3]triazol-4-yl, or 5-fluoro-pyridin-2-yl;

-13-



o Il O C/ NOHHI HOOC/ HOO/ co/ HOOH -14 W
2007/ 002557 PCT/ US2006/ 024740 Conpound 16 Conpound 17
w@eovpowss? 18 1 Olol O HOe-\_ N ~ HO/ NH NNPCT/US2006/024740
C2HN | HCOH N/ Y H®2C HO S Conpound 19 Conpound

20Corrpound 21 o0 O NC®H NHI / \ HOf SN N\ I
g'b'd@f?o&s!ﬂbh that th@sun@of athb i$2 Goypound 22

rrpoun 23 Canpound 24 H C02H HO \ N\ (NNOHO
OH O X pRrasergts GHyy / NNN/ HONNNNO( NJ H CO2H
Conp aiapieiR Znd B0 ipiadepende il HIpHWRGHE 7 O ~~ (N- H COOH N
NN ~O HO'NHOHO\ NNN 6 NOHC®RHNOH COZH p
Co d‘tfﬁafe%‘séorrpound 29 Conpound 30 0 H COZH HN j N
~) | RANOHNCHS, I9E /CH;, GIoNr BHGOCH;; BN H HO- - CN HO

R® represents -CO,H.
Representative examples of species that are of interest are shown below in Table L

Within this subset of compounds, all other variables are as originally defined with respect to formula L

TABLE 1
Compound 1 Compound 2 Compound 3
Q. 2y i
apacelhaaaselbagee!
H H
m J\/\“ A H N on
Compound 4 Compound 5 Compound 6
i g ST
aacagibaage
H H
HO YO HO™ O
Compound 7 Compound 8 Compound 9
E X i
HO™ "0 HoO Yo O
Compound 10 Compound 11 Compound 12
HO. OH o] O
0]
SN SN <]haaacas:
H O N O HO” ~o
HO™ "0 Ho o
Compound 13 Compound 14 Compound 15
YWEeo RN :
O N
e R ca P aaa
Ho™ Yo O

-14 -



O Conpound 31 Conpound 32 Conpound 33 OOH O HO N j
HONNONO NNj~HNCOHC C2HHONN O-0H C®2H

w@eovpoess? 34 Conpound 35 Conpound 36 O COCH

PAT/BS3405/024740

NNHONOHAFSCNHHOOANNNO/ OH NO HCOZH p

v ~ N Conpound 37 Con'pound 38 Conpound 39

~~COOH 1 O

r* N\/

NH NN O

OHONNO, I F

TT
I@“P\‘i{\lﬁ NN O | HO - 19ommsuddh/ qozsb7 | Compound 18
CTy US20 ujg%g)io 0 nd 4 ound 41 OH OH
Pha bodccept abl e t
soI tes thefddi| are |ncF’uded as wel Nthe Ho.c
compounds of forpula | contain asymTetmd fters and
can thus occur a racenptes and racemic mixtures
SERHofnPRANT | ONEY S, d'@&h&hﬁ@f@“ C nxtur e@or’i’a und 21
i ndi'vi dual di as} er eoners. such jsoneric ornB are
i ncludedgo 5 Mirepve c raI corrpounds posse§S| ng one ., .
2
st e/r\eecgd(&r geneyr aly maMo edpol edH
i YOIt hei rHeant | onerg in t enceo irall
nyFNonmentiogsi ng ¥ hods known t hose C'
HO S
ompound 22 Compound 23 Compound 24
CO,H 7\ o
‘ =/ \= H  coH
Compound 25 Compound 26 Compound 27
0 Q Ho—@——{’l\o by GOOH
=/ N0 H  con N/O o
Compound 28 Compound 29 Compound 30
. q CO.H \’/\/U\ /@ HN o
N=
HO—</;{I H
HO
(o]
Compound 31 Compound 32 Compound 33
N~0 OH
- O
Ho—o—< % ‘Q\<Nj0/>%L boH N Q
Compound 34 Compound 35 Compound 36
o] /Q[COOH
O | o | S
‘Q\< \o(\)]\ So. 0% oH NN OA\/YN>_®/OH
N 2 O~|\1 \
Compound 37 Compound 38 Compound 39
/0[00014
= NH
OH N
O*N / OMNM}F _N - E
O~N \,\1 /
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skilled in the art. Chiral compounds possessing nore

t han one stereocenter maybe separated into their
waelc@gnesepbners i n an achiral environnent on thRCDHEHS1086/024740

of their physical properties using nmethods known to

those skilled in the art. Single diastereoners that

are obtarmed Th facem ¢ rorm nay be fesol ved 1 nto
tGampound 40 enant i prrer s SGempraag # bed above. If desired,

racem Ut es| of conpou @ﬁ’ be| separated so that
ICNeYz QY2 enang i orre Sy are ated] The separation
C be carried out hods well kphown in the art,
OEUCh as the coupli of a racem c mxture of
° coopounds of Forpul a 1t%°4n enantionerically pure

conpound to forma diastereoneric xture which is

then %ﬁ%ﬁtﬂllﬂﬁﬁ%@ptéﬂ@é ayth Qﬁﬁaéolvgie%tax%aﬁ&éf%ﬁd&yas well.

st and suc fracti onal
cryst Many ofghe Qﬂmp@\m@ I9f fﬂ‘?ﬁ?]é é PRIV 2y TR TiCSEpF ARyt can thus occur as

racematds@aE tdc@ic nfixibfeh, @elchBantioferiBdih@dtedderid alittaretiSridiaditidual

enant él cal I ure acug (ﬁr base. The di asteroneric
diastereqyagrs- v‘gi R ésoﬁ’ﬁﬂ} %arf)@c Bhverted to substantially

p ur e Bgdovirpshimbeompowide aussesging e saicheehtatuf gederal égindiad, may be
resolved 1?t8ni]h ir e%anqlo%%}sgﬁ %gg%sén%e ofa%{?rgy&%ro fit %ﬁfg%ﬁ@tﬂod t6 those

FOr nmu can a € separate
skilled infthe @it Cylrﬁyommnémm%’@ﬁ}ﬁ@fp theg omtﬁe(zfgntelt e b spprated into their

dlastere&ﬂ%rg ﬁl an3bifal QRALY MRS 8 bammlﬂﬁyﬁ&dﬁroﬁﬁﬁes\’\ﬁhﬂ n&'eﬂibﬂ@lmown to

those sk {iGe &Sl SROPHAPEE 110k SBENAIE HOHA oyt ) be esofved into tei
enantionSdredsaleseeiberitove synt hesis using optically pure

start teri ent s S f e

descr *f@gﬁgﬁ 6| ?cefnﬁc %g?s < 39'? ma?ysr?% S\g%af%%deﬁ?ggag% AR
enantionglir§ 4re iselatedp Thegeparatidn can ba@mn@mut bomethgd$rwsgjdmown in the art, such as
the coupﬁﬁggf‘%)ﬂégnﬁg 12 Bfcoipo s %f F‘&‘Hlmaq t@ﬁf@xaﬁmﬂehéaﬂy%gfe compound to

etone an its enol formare keto-enol
forma dnaa@te@mémm@w f"@?Chéiﬁlﬁ’bFeéara@d mipipdivesieglatinsissiomee by gindard

methods! §h dEfrAdlondd BrybiaNiLAIIR bt hrodatogthphy) QTH@cd‘uﬁlﬁﬂQ rezﬂc_‘hen is often the
i ndi vi dual tautoner. Sadfs wel |

Cormatp s GHAE PR e 5 S e BB Safi aney thenbe
convertedfto fubktamtiafly bure enantiphhers b clearing-thé hc;deadnmpteabheefr@a the destereomeric
sol vate 30 thereof vary within wide limts. The

specific dosage regimen and | evels for an articul ar

pat i efhe mpdniic mijgyre nithe pempoamdsenf Fexmplafcan alse be sgparated directly by
chromatlaﬁ%ﬂfcdxh&ﬁocts%ﬁllﬁﬂ@@hl@pgéhoﬁﬁ& Qﬂéses, %ﬁﬁ 'hrﬁ{hoﬁs?ﬁla (Bl kSWh in the art.

tinme. of adm ni stration,

of
i PSPPI BnCraR TR SQRRREs o nTg) FegHB A ey Bfobained by
stereoseRBivelshi@th&@MSing bitically plae stating WXcAD0 3/ 1085207

(F;fCT { I,L]J %rgg 611 tgz%}%)gy%do % ﬁcrl@ed }}ehe? x? t %s ta&]comqu Wl%ﬁ%aﬂé hi?f@rent points
of attactomedt foahydreges kédomeahieddtyi an: of lmrefdoublt md phnftpo’é% egdmple, a ketone and
its enol g)r%]h LR8I tﬁlﬁgm%xlr] ebf"?)? Wi Liﬁ-h?&l%}@ﬁﬁ.lingﬁne can reside in the tautomeric

_ fe{;)rop actica ectivé doSag amount . needed to
2-quinolgpeipent Theiadimdas! tauarmeasf gsevel a@ﬁéxtb%@reré% fargpchufied.

condition. Generally, the conmpounds wll be

i gm nistered in anmobunts ranging fromas | ow as about

M—g—%ﬁl%day to as high as about 2000 5 ng/day, in

s | ngl Ehodosaliey bfiethpdasie sf foAnule pmeas;ﬂnhmbewmallms@etble_«»alt or solvate
thereof Y)aéy w1th18 w:l'de 1% l}fhé Qpeaggggsaé IQ %ﬁ *grrlde'%é%gg 0{ L Qﬁﬁla?ﬁa@ient will
depend unomarvmz@y ah@ctgnm u@haim thef argechoéy weight, geneiakkralih.sex, dightime of
admlnls{rgzﬁm CI‘B{H@ %P' RESnid@ioh) rgﬁ@f B@[‘e%bﬁ] dthd domBRiaASHENA tifel VRl he

'y basis for a length of time appropriate to

treat or prevent the medicajgcondition relevant to the

patient, including a course of therapy |I|asting

nmont hs, years or the life of the patient. 10
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One or nore additional active agents may be
adm ni stered with the conpounds described herein. The
w@add7vdseal active agent or agents can be | i piBICT/US2006/024740
nodi fyi ng conpounds or agents havi ng ot her
pharmaceutical activities, or agents that have both
patient’s |cb1liﬂltibrﬂmﬂ>h§1&érﬂg)neﬁ' fhesd factarsds welheithip Hepuaderuef thadrdihsrily skilled

c11n1c1an or thVI L espgg%fcuu “ﬁzsché){he%ggulhtcél%ﬁect%%ﬁﬁ%g%@&%aﬁly%&ne dosage

ncl ude
amount rtdk@d@»premmd \otrdereor anviestishe ropgress\ofithe wonditiony @enerpllys the sompounds

will be a&xﬁﬁﬁsrteré(ﬁﬁtaﬂlgﬁrﬁfgngﬁg fbivd rogvxéé aBRR10.02GhAda P@J 'min%ll"?da @bout 2000

maceut | ca accepta e salts and es

mg/day, ;wg&mnr@gncbdtdom Aprerrpseafativegiopass Aa091 Ol 1(‘ gﬁout? glday. Lower
dosages Eﬁtb% %edl\iﬁhal‘fly Wdogﬁg-éé incfeh$Bd AS fudthérmifiBaee dd$p ui?@bv&tldteffhlﬁts Itis

784) d.
expected e mapingS BARE I PUPURGR BT G oL PR Logh o time

approprlﬂé it @{prﬁf,enmm inediel adsridytumhéie@n’dm tia peiérit, indlediend cc(use @f therapy

Ly 227), fluvastatin particularly
lasing RS S5 hrk Hior b aAaan (see US Patent No. 5,354,772),

atorvastatin, particularly the cal ciumsalt thereof
Combine{ti%gqhé@gd?at ent No. 5,273,995), pitavastatin also

referre to as NK-104 (see PCT internati ontg

publ i @ag rRPTHRHIMANAB B BAY DeatirRIFEIGY JdiP e Py described
herein. THEQIBitiBSa] a6dRE SIS0 Azents &4 Hd$pﬁﬂhﬁflﬁym@khomﬁotﬁ6@or%€})ts having other
pharmact P PPGRS, et RSy R B SR RRR EEey 20 AR sy
activitiesa Exanplas effsddisipmndl hettve agents Whittomay) be eapjdyed U@hlﬂy et ayg not fmited to
I-IMG-C&Q Q%d&gss% 19-!1b1f%@/ l’vﬁifcﬂ ﬂ‘lﬁ:i ﬁnéﬁ%@la&t&%@ bi &lﬁfdrox_F o en a01d forms

and phawvepqutleély@wptablﬁ ﬁaltﬁl apé p%eraa fheme;ﬁmcmldaﬁ@ut ot lippited @é%watﬁtm (see US
Patent Nb/4 ﬂi%fg?j’ kiR adtdtRANSdeqrs Pk KoM 4R, Hilhlj)dﬂ@k}t Qfeﬁ-,amd simvastatin,

partlculagn (’:;I oeraérg!g%g? | (lbl‘: Ct% sgrél Q ![hg{e'é Q{Sa.gfs?a{éllaé? Iélijarlgﬁ%u oglum sgltt fereof (see
US Pateht/Nu. B346227), ﬁwnsteemmpicelagjr yﬂ@cmhmh ealnhderlednﬂ(hddajs Patent No. 5,354,772),
atorvastaélg? }%{12;? glgsﬁg tlﬁzrcg t Osralt ere L %%%’a%ﬂ&\h?%@ﬁ '95153 HURLtin also referred

erator a I vate rece
to as NK¢ WAReQ’M)Bma@@m mbliction hudber JVO HE23298pendrdsvaatin, also known as

CRESTGIQ@"%%QJUX PaRhavd. %dZGB Q4®SHMG E8Z Qfisd ﬁﬁhlbﬁ&%‘gﬁhﬁene epox1dase

Itazone and r oSi glﬁltazone and, incl udpgg rs
mhlbltorwﬁp%@nmntheﬁw RO (FIEG kRODHS saURlret BPdpseBiLorRngafrooenzyme A:
choleste®$ adylttad@rateIATA T mﬁvﬁﬁnﬁﬁclwhg se@&tﬁehﬁﬁlﬁt(ﬁ’?&f%cgﬁmm ACAT-2 as

et o G RACHES, 00 P S5 R B it s

endothelia® lipdse hrhﬂmers; it agdlli saquestrantsphDE ed:eﬁterwﬂmdmsapleteleamegatwn

1nh1b1t01%§5q é:{glrngl% g r¥b vé: THER Iﬁ}fm Xl? E&g@r aﬂ&@&l&é Snd aspitih;AHEn

har maceutical |y
peromsoa@@ecqummeao@aat@%reﬁw &apma gamrﬂ@ as@wtss@clg@ps the compounds
common¥y Iteﬁﬁ‘eﬂ‘ tohhis %ﬂtaﬁcﬁi@ for Ki%ﬂ’ﬁtﬂb 1ﬁ§glﬁéé6ﬂ@&ﬂb@dlg’liﬂzﬁﬁe anﬁollnblﬁdmg those

compoul?q%ér}cg@(:d g’&}g‘ﬁ ! nah%l%ﬁrtaL%gqls Vgrggste 1tﬁa %lngs a% rvve:ll as %h%se PPAR-
gamma dgeinh&! b@kide twitigzolidihé dioandtmemidl diass PR/AR-alphm sgopistsisudhsas clofibrate,

fenoﬁbr%ﬁg g}fig’ﬁ gncrm?1?edg"re]l%ort]’(livroa?eT gl?d ge?iJ ﬁo%ﬂePPﬁﬁg Ehﬁ% thﬁ)ag ga%{n’?a’ agonists;

vitamin B (ISGRYR s BYTHoVES) 20 the OBZDS ey EEspiBlF s fopgeof such as the HCI

salt; vitab @B @J alsb %&ﬂiééﬂ?@aﬂoﬁ&ﬁaﬁlrﬁlﬁ)f fli6 U6ib oBSplenadcamtically &debtable salt or
captopril; renin_inhibitors, caIC|un1channeI blockerﬁ
ester hegegE ORSS FF pastimp palicand e etitglucratge salf @i oaidpy vitamins such as vitamin
C and E 3fd B@0RkER; bed0B10E&rst Aliot@RMANgiRagbiteihdudh@l sartan; angiotensin
expression; cholesteryl ester transfer protein (CETP)
i nhi biting conpounds, 5-I1ipoxygenase activating
protein (FLAP) inhibiting-Tonpounds, 5-1ipoxygenase
(5-LO inhibiting conpounds, farnesoid X receptor 5
(FXR) ligands including both antagoni sts and agoni sts;
Li ver X Receptor (LXR)-al pha |ligands, LXR- beta
| i gands, bi sphosphonate conpounds such as al endronate
SOdIUﬁ] cyclooxygenase 2 |nh|b|tors such as rofeCOX|b

- o o 1. i e .
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described in U S. Patent Nos. 5, 846,966, 5, 631, 365,
5,767,115, 6,133,001, 5,886,171, 5, 856, 473,

wW®» 2003602430, 5,739, 321, 5,919,672, and in PCT PCT/US2006/024740
application Nos. WO 00/63703, WO 00/60107, WO
00/ 38725, WD 00/ 34240, WO 00/20623, WD 97/ 45406, WD

convert119g7 d ﬂlhlbms dhk6 ¢adapra el MRop ﬁﬁfegﬁﬁﬁﬁblt&h RaloRst channel blockers
abl e lester I pbsorption i nhi B of Aﬁéitll

such as n&? gléqu A ggeri,_e(x @m antagomsts agents that enhance gene exbressmn,

cholestefyll ekber Grahetetyprgteid ((GlETE):iﬁlﬁbltlﬁ dedrhpoandsphriipydyper@seaetivaing protein

SRR R e N
(FXR) ligivels énokudingbathl aytae‘ﬁxﬁﬂmnd\agorasta tntes Xoheceptol @&Raralpha ligands, LXR-
beta li gagg)ss ?irs‘@r{g %I%Bnétg 96 Sblpgsl aEe%ﬁro?Qt@ S6HTn; %clo&[y%éﬁa@@@ Whibitors such

body vvelgt per day,
as rofeccpmlearercalecvﬂalgednm@omnd@ghqt gttqneatawevlallls apPAtieg: 20 For

di abethdledabl a%mrﬁtlontlﬁlﬁblﬁﬁm&?l URdBe U&Gdn he pie@ﬁlt ﬂfv@ﬁiﬁ)ﬁt Such
i nvention can ni stere W

onve
compoupgs binck the rg@raﬁnetgtolf este frogt We@tmaéfumeg E)rg? F%erﬁ‘éﬁt?s é’rﬁ fhe small
intestinal ®61&itMisRghiting aérﬁiﬁmholaﬁerleS@[sL Bz dmplaesfxholestery] abs@rptidneinhibitors are

describe ;a(‘xaak{,{,ﬁ?%at%r?t Wgn% e 988 ?[5331: é%e% ey ?Psetdd G3edi §§§é fﬂi 5888473,

oral rcatton
5,756,440 56BH321s 5;%19f662,mnd in PGT amc@memos tWQtOO{q?ré%W@ 4¢/pL07, WO

00/3 8725 %9%%&2&9 W’tb 86/20429 W%E@s deg 008 6432‘4 W@ﬂld4@§ 280 WO

under st ood hat t oun s. of rmul a
95/0853%a30hedeose eotalae Slplasiora) absopRiion T ﬁr?ze§1§‘ﬁb$ alse F%?Fﬁ"“aaéér{fl
ﬂuoroph@@ﬁ)“:mwm %ﬂ%h&ﬁyﬂﬁ&hy@éxybfb@ylﬂﬁt(hp@a’rlyﬁfﬁﬁ?ﬁhebﬁ?i?-aTetldlnone

In_re a conpoun 0 ormul a
describe Fnﬁspﬁ%f?‘ﬁ'ﬁ? -{ éﬁp?d;%g@%bl e salt or solvate
t her eDheraprutiaiip effaxtwemwm%fah@mdwhsbrpﬂmﬂnmuums:ieelude dosages of

from abou[t) H%li] n%ﬂ(ﬁ tgjg&)\ﬁ?% }ng/‘ﬂg of %%gg&%ﬂgﬁ r%y}‘; I(i},}:] %o‘h’c &1 mg/kg to about 15

napr oxe
mg/kg. COX 2 sel ective inhibitors and the li ke are useful in

t hi's &QMHRtic ikt INERINPB AR uStASE the gés&ﬂ ﬁrﬂ@ﬁﬁdﬁ&:‘aﬂ be @fhinistered

DP ant agoni sts_are usef ul %V\ﬁ{) %EF described
with comER BB GFAval BB SE SRECHEP B FUPy PAGT SHKE RERmeH g deserbe
herein n@? aRb b@ﬁﬁﬁig Stsuiebeftoral ahtididvetidtinadiesioh hendamplea tuooral antidiabetic
al |y nodul ating the CRTH2 receptor.

medlcat’loﬁ u eﬁi:‘ﬁ?m lgfne%lﬁrén DP receptor antagonist ideally has
an af In the ewentthattthese fifcin eesepornagofists @ducq@o)netdhgge oﬁy vgsogilation, it is
understdoﬁ %‘i h@ Qﬁrﬁ%ou}lﬁ s &f f?ﬁfrﬁﬂﬂ r&ﬂﬁfe c() @oEBd%fh' &@Eédﬂaﬁ&%ﬁpr@smg agent.

nity at CRTH2 recept or
Conseq@eﬂap@amﬁp@qﬁ af the giethods %?fgbeii h?relﬂé%l?tgs Ritheps %E‘EIEPPHI?% formula I

ora phahﬁac&tk’d%&@y Soégild ARSr kcﬁvﬁ@tﬂ&ﬁd 1n aﬂnlﬁﬁdtﬁﬁtvmme comﬁ&unl{hhas reduces
ance. wi th US.Pu

is. in a
fushings G393 REAERD B TCH P G ‘BB i RO, oher NSAIDS,
COX-2 ietivginhibiterd atbthe like dvy useéfl @r thisaegard, aﬁ:omnzggﬂ’ AR SAernatively,

DP antaépocﬂts ar%gs%%‘.{1 ggévZﬁ]’ OD?SI%)?ﬂg@ﬁP ;é?:E t an| ?a[)étn’ﬁgc g!i §él<§:t1@§y are such that the

erein are use r reduci n
DP antaponést eeieatinig]y fredulptes & DA’ge@moemthM s%mlbmdﬁlgtm@hﬁ GRTH2

receptoxlp 3 bdrGihA hy Db lﬂé@ﬂt@r aﬂtd’é@hb‘ﬁ@eaﬁ? ARGt e DIPIr8dBptod i .c., K;) that

i at leasighoth g0 glggﬁlﬁlﬁhe&ae}ueﬁmﬁ@ . i dhep ettty %Jf@w CRTH2 receptor.
Any cor@it8s thafleRt@VeBbihterdc emmaﬂa@esrdﬁngeo ﬁxém‘guahbmﬁs iQdetmed “DP selective”.

This is 1gg%cio&%aced%a}svg gglgslleslged I%P%lélatlt jod o?dogﬁ)é%%éd%@ Flﬁlg, edgd;nel\?ovember 18,

2004, inparpotiaed hereinypy usfefende. f or sel ectively antagoni zing DP
receptors and suppressing the flushing effect include
the follow ng: Conpound A Conmpound B Conpound C MO2S
\ ~CO2H/ I \ ..CO2H\ "",-CO2H
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NNNO,s"CH3 OS**CH3 0\ s a cl a Conpound D

Conmpound E Conpound F M@2S \ Fi COHN.'s,CO2H N 2
WOR00GO@H7 O=S=O S\ HO/ C CH3 C C C ConppurUSi806/024740

Compound H Compound I S02-Me SMe CI  C S02Me S\ /

a S &C CCO2H 1 N N C2H Conmpound J Conpound K

Co n”pqy&ggelg ﬁ s oﬁi’sts a%%e@haﬂem&hﬁf areS@eﬁ@ fcﬂredu&inﬁxlor
preventing g‘ﬂﬁl}gxg@ffe@pn gmha@ patle%%r‘{gao Co nPu,%g Ia§agesd'ﬁmg1ng from
as low ad abbutf0.01 rhg/daylto 55*18@2!1& ddold IOO)n‘rg/dHy,I‘ddﬂi@’id‘Ebre ‘dRided daily

e ST RGBT e PO g 8P B S e o
divided daily doses.
Examples of compounds that are particularly useful for selectively antagonizing DP

receptors and suppressing the flushing effect include the following:

Compound A Compound B Compound C
MeOZS
N N Yy
N #—COH N #—COH COZH
.S, S
o*""CH “ L@\
’ Cl 0" ~en, cl
Compound D Compound E Compoun
MeOZS F. COH
>,_COH \Q:@’ ’ | / COH
N N
0=§=0 \\©\
HO C CHg -
Compound G Compound H Cornpound I
SO.Me
N
T
N" N CO,H
Compound J Compound K
SOzMe
g
A
W
N" N COH
COH
Compound N Compound O
SOzMe Cl
Res
N
L L s—©~f=
N" N COzH
Z >N CO.H
Compound P Compound Q
S0,Me c. o
S ~C
| P Nl
CO,H COH
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-19 WD 2007/ 002557 PCT/ US2006/ 024740 Conpound S
Conmpound T Conpound U SO2Me CI SO02Me S SO2Me S CI N

wO 207/00¢5€02H N N co2H N CO2H Conpound V Conporeiduy®006/024740
Conpound X SONe H3CO2S F CO2H CO2H b~N S/ CI N N |

01,S 0%H H3C COHC 2 3 C Con'pound Y Conpound Z
(,orrpounol-v-\UIICI F V' N T)CUqHF/ \C]:T cl
gqmpw@ 0z~ p'|SCH3 @mwgé% c | d AB
oyn@g Conpoungo,AD CO CC
\ HiH\ A | t “0 0 I\
@ //?%gd AE Co P/ COzgorrpomd COuH
Compound X

Compound V Compound W
SO Me S ol H3C0,8 { COM F
N | < > N 2 CO,H
~ - T @
N
cl 0 CHa

CO,H

Compound Y Compound Z Compound AC{X

F
N\ Q Cl
N coN O ’ /U\OH S@/
Tran L O | DY
o Wy | o ~ T T
Compound AC y Compound AD
CO,

Compound AB

HO,C o
(o]
N-CH, N-chy /\O
N
N NH

Compound AE Compound AF Compound AG
N\, COM
N

COH
é\ NH
04\@

O/\EOD
N
CHs

Compound AH

AN v, -COH
N

as well as the pharmaceutically acceptable salts and solvates thereof.
The compound of formula I or a pharmaceutically acceptable salt or solvate thereof and

O

Compound AJ

Compound AT

CHgO5S 1 8

the DP antagonist can be administered together or sequentially in single or multiple daily doses, e.g., bid
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FVW'elCO2HNHOI V' OOC V' Cl ~/ O YON / CH3
Conpound AH Conpound Al Conpound AJ F CO2H /

w0 200032H F CO2H N\ \ Nm S CF3 0 1 C / ET/CsB0RE®4740
H ( as well as the pharmaceutically acceptable salts
and sol vates thereof. The conpound of forrmula | or a

tid or qidhafthag ﬂéﬁai'tﬁig'ﬂo)‘n e aRaitRRl & sﬁﬁilged‘}éle%@ hvdb®ed QRA %é); sustamed
an be a n1n|stered t oget her

S

release Bré’gﬁ% ﬁ{f‘?“éw @fﬁrl]%s I?rﬂﬁlﬁ thabextends beyond 24iagurs, eﬁég%nawegdmmlstered
every ofhieiday. HabeWR 24¥/dA1) A6kd arGldfdsRd0 D4, 7nél&mngloifiexféi‘nng dosages can
be utilizthd. W thout departing fromthe invention. |

sustai ned rel ease is desired, such as a sustained

rel ease product show ng a release profile that extends
Salts anA®Y¥RAAs 24 hours, dosages may be administered every

ot her day. However, single daily doses are preferred.

Li kewiSeHs arﬁ’rﬁpwmgofahe prPly of fsmyle d aatso inpdudgd inl the pdsent

inventio, szl rfuﬁqeﬂﬁléi @h&@hﬁ@allﬁ@écﬁﬁtaﬁ@ chig QhV é%‘i\%?éS of mrsgtﬁuc acid are useful in
fornmul a are also included I n

this reg‘ﬁ? 25@?? ?ﬁ SRS P ST SO IR S ROt AP R alts Ehat grg useful as
describeglhessi. dlikevisedlkdina aathandtalg il parfduldd) cﬁ&iﬂnﬂhrﬁl 184 6kidh, Form salts that

o vt abberhdlt e AR s o, ol F pRPuipiond g gromoniam
compounésa’lsﬂ fopns saltg thibare miefidds ﬂ@mebeld hetleink @mﬁa&lyatdlaltedrfmajftﬂa

compoui:f&’st FSrmuldY Rehdeh Hflltﬂﬁ'vthecﬁ htl‘lﬁr\}eﬁ B 1%5 i dI: %e linemlhydrate
e r

alts that jare usef ul escr |
nmn“‘iaﬁ?§m8§“3 Hihpdate. syuch as annDnlun1and substltuted

a MO NTHEtorfsHIRGLITAS itYeifior AéoThsiadd e§te¥s|'lﬁx$t afel &aﬁﬁ@édﬁl’:alﬁrsacceptable,

ST TP E A R A
preferabiythe nﬂlb’lﬁster EMamyppredrug sicitagibe atetk@owe ra thysdskilled in th430-One such

strategy ‘ijdvolveg &d 1ne Q aﬁ%wdgﬂdg?«% I,ps ;st%% I%%eﬁ&npnucpeoghlgs sucI:L as lysine,

i nvent | o1 so inc
which CWPMB’F ﬂ@@ﬁ%ﬁ%&@@@ﬂ&@b &ee acid Siatilarly scatdrosetal fiadters, which can

break do¥no a&tt@ﬁoéﬂ &ﬁi dnd theRlivecidVeh@RQbdgcal 'y labile esters
, . preferably the ethyl

|ncquE (%kyl esters

est er OB? nélterpé"tsélﬁlné’§mé¥’éak hodnipigtered yigeany conventional
route of sdtiiniseraltidn Tthb @refiried rédieofHdfbhisttisis 0FY. | Nvol ves

engi neered am no acid anhydrides possessing pendant

nucl eophi |l es, such as lysine, which can cyclize upon
Emzmﬁtﬁﬁﬁkﬁmnmﬁﬂmniberating the free acid. Sinmlarly,

acet ofgs }Bﬁﬁhﬁice&icgﬁ ﬁ{p?j%n&@ WERriG@ hefe gn B g%ga%\é@mél%eq-ﬂf 2

n ac e actl ve acl
compom@ﬁftf%gﬁ%la%§@&5wcquﬁ@aﬂma@@eﬁble|sﬂwr$p1veﬁq thgaotje combination with a

pharmacadtitally sdcejtsile ddrderany conventi ona

Examples of suitable oral compositions include tablets, capsules, troches, lozenges,

suspensions, dispersible powders or granules, emulsions, syrups and elixirs. Examples of carrier
ingredients include diluents, binders, disintegrants, lubricants, sweeteners, flavors, colorants,
preservatives, and the like. Examples of diluents include, for example, calcium carbonate, sodium
carbonate, lactose, calcium phosphate and sodium phosphate. Examples of granulating and disintegrants
include corn starch and alginic acid. Examples of binding agents include starch, gelatin and acacia.
Examples of lubricants include magnesium stearate, calcium stearate, stearic acid and talc. The tablets
may be uncoated or coated by known techniques. Such coatings may delay disintegration and thus,

absorption in the gastrointestinal tract and thereby provide a sustained action over a longer period.
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route of adm nistration. The preferred route of
admnistration is oral. Pharnmaceutical Conpositions 25
wab@7pbeasnaceut i cal conpositions descri bed her BCTIUS2086/024740
generally conprised of a compound of fornmula | or a
pharmaceutical Iy acceptable salt or solvate thereof,
i N c oD enstiodimmentbf the mvenpivathatis elintersat ik y tablet epeaphilethat is
comprlse%l%'ffa (g{épotuﬁg PRIES1a Pbr élé@}agﬁcﬁﬁ codp PRt ‘b} Qiicate thereof in an

l'ets, caps ' ozeng
amount rgngifgafimn abrt Odmgﬁ@gtg)pbmgmﬁg,m @qrgbngﬁtlog Wilh @ |pé§maceutlcally acceptable
carrier., €Mul si ons, syrups and elixirs. Exanples of carrler 30
|ngred|ents i nclude diluents, binders

| ubri Iegﬂ?tger eg}}g@@pgﬁ ghe Ryeqtion, & corﬁQﬂuB?1 ggltlpgnu a a phannaceutlcally
acceptable@E or éb&faké/tﬁareoiaﬁldorﬁﬂl&dMﬂh%notE&ta]mipﬁﬁtmﬁgeﬁh and @Rtcsrrier to form a

d I
fixed copfpgifatod®s JTER S PRUSEENABEL Bt Gaplg for ot ue
phos piv{axteqaartﬁmhrlp,l ig gnaglfer gmbmhmmt pf@e avenhtidinsa mwgmamﬁormula Tora

phamac%&%%\%%c bk sﬂt%f ({fv g\ﬂq Qﬁtﬁhﬁ) 26 aﬁgout@é@m §hd_(1’f1e second

ent %ﬂ and caC|a. i
therapeutix agepl (ehowt)f) ltg bbqut éﬁﬂrgg)uarﬁcqow@e i#h %.mws@laﬁ%uyacceptable carrier,

mowdm%@hﬁhﬂ&hﬁbﬁﬁgﬁ&sml&kear|c acid and talc. The tablets

ncoat ed or coated by kno i qu
ooat | SRR gEIgRr Ay TSR G gH T e PGy porti i the
formulaténs o tﬁﬁd d¥layl thatbrivd s @A et slgecnf] @shostalatd oragticenh disteireteatny be

employe@“o‘fl ¥ %65 US a dlﬁ %t&%?%%i %ﬁ]e)rﬁqllagl H&g{r%e%gﬁ lth%(ill S. P]@%illt Nos.

4,256,108n d,16m4a2rand oh2G5,87¢ to formosmeticdhasepeutiostallets &y |cgmtrq_1)1|ed release.
caps uh@iet Bakrolicd E10 Rk RERb s aR HRMRANUBR 0 otk %c‘iﬂﬂle@hérem Typical

or a pharmaceutically acceptable salt or saql vat

ingredicRlh asty uSeHl Anslon s arifess aﬁ@F%’ﬁlcfaF’éﬁﬁ‘ s5tined eelaq%at%fs include various
cellulosid Q&hﬂouﬂ&oﬁﬁﬂ as inBth?l@ﬂtilﬂd%a,telt}@IbeMulbd& Iaom@nma@ee uydrc;@bfopylceuulose

hyd:coxyi:t](,i)(c}%%il)ltxﬁaei1 %yc&%%%[me&hyi@h&&enﬁf% crysga:iro llin?ose s?arch an% the like.

Various pzttmmma ayithatil ﬂla]erlatscaoseqjsoaif luge i asfaimed reledse ﬁirmulahmse Gfkamples
include a1 1n1% %IH I {1]&9 garn\Mug Bgﬁgtg Eglgvl &%ﬂé q.‘ra%g uct %Q?gm, guar gum,

natldn

gelatin, ‘falt*mwomh@lim”ﬁéqqhelﬁ Pelossety! Wolﬁ@déeqsw et or capsul e

for opslondBEand\¥kfenadit hl@éz'és@fs |a)fablét Bs @é@éﬁﬂé@ Etb(ﬁf@%ﬂipﬁ@d@ltof a
of the invention, a conpound

compounst e vraulaLhar & ghirpeerticly peEs Fill GrOSe (iegh e pipr containing an
HMG Cé-ahedittat ihhibflorafietibs difdOHtan pr siadadtdia. TaseadicdlBr embodiment

. her apeuyti ¢ a (a t 0.1 to about 500 ng) are
°pn°nalfé'<§ﬂ‘5tf”ﬁ%% \l’a}}aﬁl%ig nls’taﬁarfrfmceut ically acceptable carrier,
pr ovi Tipiag! eelaasdtinoe frunescfammlee&releaé’@ tabllets i @ccoginseeiiethe present
inventiof ﬁllng &'11 1 % 4sQB9ESs aBRK U Hou?d, P;e't”éfﬁalmup@to about 24 hours, and

nportant 1 n the ormulation. A tine
mmﬁp“@@ﬂéyﬂﬁﬁ%%F%%P“%ﬁ%ﬁmﬁs gl yceryl nonostearate or

gl ycenyt gllatih EpkdbLoonBifutd notiRfRIliavieshge foie folamagee. Soctoapsules
it {aFL G0 e SR G SRR SHER, ESLRF A Ly

capsulestinclidartira aﬂﬁmgﬁd&ﬂe réed withovateainisitde fobvents owthras iptopgliene glycol,
PEG and eﬁllla%gls & %[:h & ﬁ%ﬁﬂu‘? b q% {dg%ﬁf rtoﬁ%q&pl ogi es are

erein. pi cal
i ngr edqt@ml%susmww@ﬁraée Ysaegogtemplgted ag Wntt%hl@ng P egfiye mgferial in

admixtufd vﬁ@lte'xabfén@ %ﬁl%b!eﬂb%@ tdhuiRfrt 6 ﬁﬁ&ﬁls LahéiRioss.| Sieh eelpients include
varil ous | ul osj c Corrpound

suspending pgpisclor erwéeesodwr év(m?ﬁlf*-‘fi%egulofﬁ B]ﬁ\?lwe%lhl‘?fﬁ’os e,
hydroxyposplylmusiiie €1ydse Solliumasginate, bylgviopyseidisibreetrdgatantteand acacia; dispersing
hydr oxypr opyl net hyl cel | ul ose, m crocrystalline
cellul ose, starch and the |ike. 20 Various natural and
synthetic materials are als¥-of use in sustained
rel ease fornul ati ons. Exanples include alginic acid
and various al gi nates, polyvinyl pyrrolidone,
tragacant h, | ocust bean gum guar gum gelatin,
various long chain al cohols, such as cetyl al cohol and
beeswax.
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Optionally and of even nore interest is a tablet as
descri bed above, conprised of a conpound of formula I
W@e00a/0p2saT maceut i cal |y acceptable salt or sol vBEBEUS2006/024740

t hereof, and further containing an 25 HMG Co-A
reduct ase i nhibitor, such as sinvastatin or

or wettin?tagén\{fes.%ﬁEéiﬁinbg;é'se?va@i%st, L.gUiBY1, aHHeshyIBih-hy@pkyteidhleycolorants,
ontalns’ the. ant agoni st as well. Typical release

flavors, sWegtendrs andele ¥r sust ai ned rel ease tablets in

accor gap&aabhbwddd Rraasessuitabla e ptepantioraofge afjucns suspension by

.abouyt 1 to as.lo as out. 48 hours. . f
e s R0 g B3 S e BB B PO SOAE
suspendia ageht 4 ohevir igore Bidsdrigativlesy Shuiiabilndierepingloe s etimgogéntyand suspending
agents argeiré)or#qquﬁeég% ﬁlgfeﬁagxé?cgr‘?né‘n%ﬁgdfa%vepr al use. Such capsul es

U he active ingredients mxed with
car r i Syrupsané elixils snay slselbe Eyrmplatgdabove. Soft gel atin

caps Ul B daRchidde alpiSnRbdutiVa cbiigsRidh @it 1§ ofint@ebt W 4 fdstained release
wat er -m sci bl e sol'vents such as propyl eglp¥ I PE?
tablet thelepoGIPREHGH & cPPARC B} PrGfle hor PRt ion)| acCqpahlp syt of sovate
thereof, BRI A0 'feleep@csr aBlajrotist Gat is séétiﬂ&l(ﬂﬁtﬁn e groep sdmfsﬁn@oil‘a;oaipegads A through
. _contenplated as caontai nin e tive material in 35
Alm °°H'BWFT9(‘{DUV?" WREHRAERE ﬁ'eaﬁfeé)g‘%’hel ¥able for the manufacture
of aq¥etcusthephpensiutios cofprstion del isioémers itaskiug gomprised of a
compou%&lﬁﬁ&%'}faggﬁ Q?Eﬁeeu{i&qu & 1€ sa}Qfl s1{Bte thereof and a DP antagonist

car boxy ul ose; nethyl cel | ul ose,
compoutdatfeeied ﬁp@ﬁgq greMrrnEEing of esouadidh nDal-glrfah e\ F> AG, AH, Aland AJ,
in comb@tioA%lifd Mxﬁs@éﬁﬂéggﬁaccé Agagakth and acaci a;

\(leIEtS ? IG&,%[I agg@%fzpi?%g@euggaﬁ ggl?q%(}%ﬁlz?’n ?lgprllgggﬁgr%?p{a %:gifaﬁ %.tergs’rt relates to a

sustaine@tdlabe talblet that iy copptisadaf a cdnpshuod yifermadel @ 2 phetmoceuticslly acceptable
salt or scfglﬁage\:/ tgx%rsebf, 3 ergc% ntt%lg % {2 g%gttrsglgottzd h‘gm t}Q' gf‘l&g rc%ﬁsl?étﬁé e Woﬁnds A, B,

anul es Su i r.epar at | | 'f an agueous
D, E, X, 5\t pdh AiGo AT andn, afimyastatio pr ajervasfatip frosanghénatigs with a

phamac@&ggaﬁ}eagcgkggﬁg&a%s in adm xture with a dispersing or

wetting agent, 5 suspending agent and gne or nore .

pr es el ey sompesifiqniiip addificnde Fasopgasse fismbpmpcejispcgmpositions
describedABove U RARBsrBssc A Pradudt whichee stk dieetly dbynditectdy from the
it S NETEPb MR 47 Ry B LB P, o
from diss@ignios of éreror thogetof it indredients pefsom pihertypes of weretings printesastions of

DL &he ARk A fioh OF i lpfesint @vent

nc b 8 FRIPELA ey oSO oo
encompasiesraa FOmpesiiommER hycdmpting or SRCRYE ORPInNEthe pamRoupds, frypdditional

active igfe@ihi($) Card RN HR0& ISyt ceptabR@RFPiMES A through AJ
in conbl nation th a ﬁhagﬁ;E?C?“'h' cal I% acce E%Pkoe ulalora
carri é‘F‘?th"f’@tSPeﬁh‘gdtﬂi‘Fe‘PveB O TS [} 1 BY° oL B AP 8RR ShIPRAP

pharmadestiqfly BRegablatattroe sdlvitsthereofanil 8 &P apfagenist crotip owndfaghre of a
. formul.a_|..or a.ph L.: .acceptable salt or
medicamett-\ HiLMEHERS 8%}%3%%26%(@%&?& aﬁg%e#?s.t conpound sel ect ed
f r om Mwee pardurrlycamethet dspryt off theipgnéiamisiptes fo the Upy offa cogapound of
formula/fﬁr a @gmnﬁ@atidﬁlﬂr acdbptkatidr sobvatd therEPDP ath &histbidandIMG Co-A
phar

1ar maceut 1 cally acceptable carrier. Yet another ..
reductass tihHRBSUEh 28 ST B (hS BANUESHT Pl EydicapPR- Sféfwfcdeﬁamem has the
uses dedeAbeM@fein.r €l ates to a sustained rel ease tablet that
is co

ri sed of. a conpoun f formula.l..or. . .

phar mBERE eSS RECER AR ek P TR B ey e
reductions BRL.DIeCetpiglyceraing, sigepmotsin (Defrescfhigidacidsend totné cplestasol, and increases in

c LSkl f i i ipidemias. The
HDL-C: Rk ohl e qRRAH R fhocchmcbonbare S wiline Ao

conmbi nation with a 20 pharmaceutically acceptabl e

carrier. The term "conpositppn”, in addition to

enconpassi ng the pharmaceuti cal conpositions
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descri bed above, al so enconpasses any product which
results, directly or indirectly, fromthe
w@ eovhioseas? on, conpl exation or aggregati on of aPYT/USZH06024740
nore of the ingredients, active or excipient, or from
di ssoci ati on of one or nore of the ingredients, or
presentfimentiat thesrekiep &sthe)freatmﬁ;tplrdvﬁlﬁloﬁror tevéredl o€ ith@6sele@dsisdRd the other

disease® %ﬁl c%ﬁc(l:lggx{ %e?cflbgmerélﬂ] %51 %un ﬁﬁn %e%{lﬁ g‘%c%ﬁprogg%?tl %m%f 9ran
pharmagq%lgﬁbr@gg@@bhmylt glmqiygeum aromnqmtjtbatbglef&dm@dbntgeatmg, preventing or

reversifl BRI @BorL 8k vt‘:chﬁ h 91 %qﬁ ini 5? Hu?lﬁ] 8t formula Tor a

active iIngred ent s{ ar nace
Phama%’@%%kyéﬁ?e@taék@éﬁlﬁpléﬁ vate tWR?lfﬁ’eWn agmopridhat lffefﬁeﬁé’e |tmtmhon @avent said
conditidrg Waileprevedtihd) Sedusifg 6f mBRinSSHP ﬂh%%g%ﬁ"feét?fnm of r@uefty and/or
t3pharrmceut|cally acceptabl e salt ‘or solvate thereo#
SeVellYand a DP antagoni st in the manufacture of a 30
medi c dmerdspectlof thenmekintiamént ishefintelet 1ebes t6a6#i b@ﬁi in accordance

th { t
it 0 Oy R L 0 5 05 e B o
treatment of theghupiam prandreal biodselyl theraycept abl e salt or sol vate

t her eQfpotify QBecf{‘ Bf @O RARER{on ﬁﬂgls %?m% %ﬁteAt ‘feo%#)%&?dslg a]pcordance

i nhibitor, such as sinvast
with forulpdfr @ ghermpceutieally acrspiably ﬁ?émr Shhsate fhﬁ@of fox uss e methpdéat the

treahneﬁt&jf &thBroso’ié&oﬁ@ ApDipladSiaOdiatichs, MEEHAD bynFdR M b AlthB8dition in the
human &L q¥&$;l idemc activity, causing reductions in
iﬁﬂqf @%@Wrdes li poprotein (a), free fatty
aci ds Marel pztrbd:lﬁdrlyc: hodspet eff thé inventidn thacis eﬂﬁfbsesi i8 a nidiBbd Of treating
atherosc%}9§§ﬂlﬁ% FrJaX RatIeHPin ﬁ@eﬁ%? glﬂﬂ%e&%grtnhsgm rrlsemsﬁ(:a mnﬂa gr‘ier‘% 81e patient a

are usefu

compoupé efrﬁowﬂslsqr W%@G@mﬂﬁpmble splt erselvateithrevasi in aoramohmigthat is

effectivé fr ﬂ%ﬁﬁlgtafheltogﬁerb§1§ﬁttﬁ@ﬂ)§encp5ies\d€§?§n'tlglr}lu9ﬁlné eversal of
athergﬁcler05|sﬁﬁﬂ the other di seases and condi ti ons
descr PHeUCTASPeSE of thoipverins tpkis ef nkepsarelRishincumethesk of raising serum

HDL lefedy id lhamhn putiest ifp hesd ey Erbz&ﬁhbﬁt}’coﬁ@ﬁﬁﬂé adhifis®And toMe patient a
e I RTINS L
eﬂhWW%EMﬁ@mmﬁﬂmnHDh&ﬂshby admi ni stering a conpound of
for muil\@otherp e%t of tﬂ&ﬁ@éﬁﬁ%ﬁﬂ!ﬁ' i§ @ﬁh%re@tcrglggé B G Jr trting
at 1s eftfective to

. ..solvate thereo i n an_ anount S ctiv
dyslipiderpia ¢ 2 bymasyRetien in uesfl ef sueliesiroens pomprising edipinistesing forfl patient a
compouﬁceéﬂfﬁmlﬂga Ddr aPhivinfatditibdiylabdépable Saledrls61G4te tHeﬂ:of'h Bl HBmBnt that is

/or severity. One aspect of the
eﬂanweéwgﬁﬁ ﬁw$3 125 of interest relates to a conpound in
accor dastbe aspuict ¢f thiconvantien thatds ofintefestreiaectotal slhddyof reducmg serum
VLDL o‘ia Eﬁ)ﬁﬁév@gl iff a ﬁ@n&n ierﬁEA ﬁ/e}%& &t stu%{rga%nent cF)mﬁr‘?sgn aglnunlsqzzerlng 10 the

treat
patient atq%apaw of mm& for %\Blrﬁémce@ifcaﬂmwcﬁma}ﬁﬁﬂalt onsqlwm th¢rsofali an amount
that is efifdeti®¢ @8 fedi@th@deflin VODA of EOP AR inh e BSRRL M Zm:ca%s |n¥\4, Stidubstantial
flushin formula | or a pharnaceutically acceptable sa
U85l vate thereof for use in a nethod for the treatnent

of at hﬂcﬁtbﬁ&hlﬁbtﬂﬁ‘ itlge, 1md:)iﬁdtri thatdesti@erestirédfied 8% mdﬂﬁ)ﬁ%bféhhéing serum

o BUTEER T o ) S e G e e
compourg}sqfé@mu@fl orh @harma@ntqaﬁm a¢chptbble saltak solvndtethesdf ih 8n @mount that is
effectlverf@ItIIE@lgnr%fseltuﬁﬁﬁE Qﬁglde ?JVQQV osclerosis in a human patient

in need such’treatment conprising admnistering to

t he pé{xqﬂéqaﬂaspgct of gﬁﬁwg@pndhat fisfarderast relases tp a method of reducing serum
Lp(a) leelsdh BBGAs patiodtliyynke 6LRERRELMER] Jorn?ﬁsﬁé)ald‘(rﬁﬁﬁeﬁﬂéqf) 8Rbatibht 2

an anount that is effective for reating

at herosclerosis in the absence of substanti al

flushi ng. Anot her aspect of24the invention that is of

interest relates to a nethod of raising serum 20 HDL

levels in a human patient in need of such treatnent,

conprising adm nistering to the patient a
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conpound of forrmula | or a pharmaceutically acceptable
salt or solvate thereof in an anmount that is

w@bdoeo0isse for raising serum HDL | evel s. Anot hECT/HS19e€024740
of the invention that is of interest relates to a
met hod of treating dyslipidema in a human patient in

compourﬁl%?%rﬂlﬁllasllé? h Bzfrﬁi@éeﬂﬁéh‘lly Qf b18 kd1orA6INALE ttetedf inf afnBudt et is
or nmu

effective e ewsquaafm@qgve@e S o eBh G hpretEin Bor | n
an armnmnertabp%bt df she infehii@d thaés 6ﬂ1ﬁtetel§tefatb1ien@ a method of treating diabetes,

STy GG o 5 SO B ks Lo
to the patftrDa campduid of fovetilg I bre ghatoavewticpliyt aoemahlmsah Qéwl‘éﬁe theredf in an
amount ﬁqgtqg:\gtg@g{, ]?op?gga%?;aggesadm nistering to the patient a

phar maceut | cally accept abl e
sal trothssleseplcotitvanesstion thatinoHASTSARTCINNS oripetfad of ireating

metaboh@ L Rednhe4R aft@fnan SAHRH iR deQt Wibh HelneRt cohﬂqsﬁ@aﬂhhﬁlsﬂeﬁngt 6 €he patient
lent 1 n the absence

of subst
2 compopAT BB PIE PR oAy pesrpBl higfolvae gireth P agpumt tatis
effectivd fot @éa&ﬁgﬁa@tasolmpﬂmdn@f reducing serum triglyceride

| evel dt edagpg P‘%“he%&enﬁon phels ﬁfgp%ﬂmefar Rl ;e[a‘?e@tt{'%ﬁ&ﬁm of

conpr ni st eri
treating fitbernaelegosfs, dyslipidgrhias, Meim, mstebplc sae@relpa@ albﬂ r@héeélwmbfﬂon in a human
patient 1§ 9!: W3k Such %ﬁtﬁgﬁt b(ﬁ]np?ﬁlng Mktetrlhﬂo th§pa3§nteafcfo§196dn\d%f fdi)ﬁlula Iora

ucing serum ft q yceride | evels. Another asepﬁﬁ b
pharmace saliyArepRiaunAtog PO e Gprep'opda i oteploR PRt ?‘?FB%*‘“O“ eing
admlmst@fed ﬁ@zﬂ%ﬁcﬁxﬁt BRI ectiR(18 kredt@uRtdBclerosis, dislipidemia tiiabdids dr A related

suc ret n conprising adm nistering to
c‘mdm"fl Hbt %gttSF‘?ﬁP %Zf‘?g\lﬁ 07/ 002557 PCT/ US2006/ 024740
conp oAﬁ@the:rfaslfeor ofithesinvention tatgihaf mreticalat inteadst selates defhe atstheds

descnbeﬁa{gt e%vrhex% t‘ﬂ@b@ T (flg@{)le&lft ﬁstqyi%ﬁrf{oe tﬂ@érohﬁconmstmg of compounds

NCt ve er um vel
A througheaksind ﬂtt_qlf(hal)rnacgﬁ@ﬂlb' chentqbp@p}t%qné,sglvggg therpgfot her aspect
of the invention that is of interest relates to a

METHOT 6P4vRTHESE kbR @ olinahetes OF ForMuUnApar ti cul ar, type

2 diabetes, 1Tn a human patient in need of such
treat UfSﬁi O@Qm&mmllﬁﬁzmbedn%ﬁq{atddg)y tie fbllbvhh@repﬂtdnemtre @&action

scheme% g{%)mg{; séqgfi\;lg? élnulﬂ 8{31 cﬁ)ng ﬁgﬁs}aﬁ%ﬁaﬁt syP etlgcy ap?x%gcﬁfgg %tﬂle%e

structureflissestare/@nbdvablerte abd skijlediimtbe bt of organic fyatheds gEsrefad theppareaction
schemest s’ﬂvﬁg B&t%@ cEan %doffcs lﬁtltlll)lg‘ltgg %c?lgé of tfid ﬁ({&ﬁ‘loﬁ OAR siBRlik1&Hs 8L as defined

I'n a human patient in
aboveme@dndﬁateé@@wf‘tﬂﬁ@at ment conprising adnministering to the
patient a conpound of formula I or a pharnaceuticall y
acceptabl e salt or sol vat e Sdwemedf in an anount t hat
i¢ 10 effective foryd,reating met abol9 c'ngyndr one. 0’(

ot her fRRRE! of _the i nvertbommbidriat of particul ar

(RY,— | pteo@st—r el ates / CoeNhad of  tredt nEoOMe — COOH
t her oscIMa¥si ®4;dys! i pi deMAB, DA abet'es, metabol ic, 4)
éyndr ome or a relaBed condition in & h@man pati ent 4

e pLemamso BEmaIA b ST X BRI Fiop ogd 5 edial ['hd Reoon

represef@iar maceut i cal ly acceptable salt or solvate thereof
and a DP receptor antagonist, said combination being
15 adm nistered in an anount that is effective to
treat atheroscleroa{,_i3 ¢ys i pidem a, diabetes or a
related condition .-ééﬁBﬁmﬁﬂﬂéubstantla
flushi ng. Anot her aspec the invention that is of
particul ar interest relates to the nmethods described
above wherein the DP receptor antagonist is selected
fromthe group consisting ofpsconpounds A through AJ
and the pharmaceutically acceptable salts and sol vates
t her eof .



20 METHODS OF SYNTHESI S FOR COMPOUNDS OF FORMULA |
Conpounds of Fornula | have been prepared by the

WO 2007003587 representative reaction schenes. |PCT/BS2006/024740
understood that simlar reagents, conditions or other
synt heti c approaches to these structure classes are

can be pﬁ:ﬁil@@és\’iﬁ@t@teﬂ 20! mgm§ I 'b trefimbit of bemiertialf aw&ﬂ@ﬂ@inethyl 2—
synt hesi s. eref ese r ct i on, 25 .sche

oxocyclqi)slgtar&é -%aal?fg%r aﬂfﬁiﬂ?ﬁl‘ﬂl ﬁcée %gl a&%aﬁ éolg?nt $Y¢ r‘rg 3 et anol or ethanol
to give the &Ryl I2Q1ﬁnno°dyblo§¢tb&tmb-l]| eatbsxydate 2aThaehing2 dan erovged with the

appropri%g la(jla Tt dl cal e %&%ﬁ%@l c?&ﬂ?%ﬁ?%i%esﬁed

5  amide 3.056Mly, Y @tﬁeréba(l 5@ spPNAER] byDowskilled inrbg @t Wingryytpmethods as NaOH or
g sroMigL & X represents CH2, a and
LiOH dggg%%gg%&;‘n"d’ﬁ BB h%epres%ﬁts (R1)3 A (CR2R3), - CO2H
30 -25 WD 2007/ 002557 PCT/ US2006/ 024740 can be
prepared as illustratgghehd 2Schenme 1 by treatnent of
commerci ally avail abl e net hyl 2-
oxocycl opent ane-| - cafdpxylate 1 with a i um acetate
pol ar sol vent sueR meohanol or etha
(R*) h; et hylvsdy,amAr cyel op ntl - ene- I -carbo
aMilne—2—can—be coup edHM tR ttre—=appr opr /at% a® d
: he preBeRed of ek sul fonyl chl ori

to gi ve the desired am de 3. Finall the ester
Cellg e saponified by one skilled in the art using such
met hods as NaOH or Li OF -di oxane to give cdnpounds
Wth the structure 4. Schene 2 (R4)2 (R4)2~ R4)2 I

NH2 R @)
NEgmﬁ?_Dgcth Flé\JXrn}ul!%\lfa w&mﬁgsgt &Ezé?g?gg%tg,:ﬁﬁ%?éepggsen‘fs 1
such that ‘ép s@s efet sndGHR 3, can bepnegeg sgllystratgd in Ssherap? b eqypling commercially
10  availabl® *ﬁ%t'ﬂglt g{?ﬁmﬁb’ —héc ﬁ@&: pcdr@ox%late%} @@it}f)th@ Bﬁﬁ%aﬁf‘amd in the

coup I
presenc%quajlqt}@ﬁpsglfm p}}lpﬂc&ran W to give the des1re amide % '?IL égter can be

saponifiéd @Thd RsiFiCoMphiand 8l byeiehdds kidwians YHoas ekilfedan e ati t h t he
appropriate acid in the

Scheme 3
o) O
- @ij/\/% _H @g/\/%
Z Pd/C ® 1{3 Z
9 10
15 Shown in Scheme 3 is the preparation of acid of the structure 10 from commercially

available material 9 by methods known to one skilled in the art, such as hydrogenation in a polar

solvent, such as methanol or ethanol, using Pd/C as a catalyst.
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presence of nethanesul fonyl chloride and DVAP to give
the desired amde 7. The ester can be saponified to
w0 b@7dexssT ed conpound 8 by net hods known to t hPGEUS2006/024740

skilled in the art. Scheme 3 OO OHH2 OH Pd/C 1

(R)s 9 10 15 Shown in Schenme 3 is the preparation

of acid of the structur8clegng4 om comrercially

avai l able material 9 by methods known to one skilled

|n the art, such as hydrogenation inca polar solvent,

S pl’gg orEt hano as a catal yst
O 2007/ 002 / US2 chi*ﬁ:e_A I
Ph3) 3 Otdnidne O MeOMeo UE Falc 12 O O O
Bpt3 NaOH | Owve ( OH MeO HQz: HO 15 13 14 OO

TBSOTf, TEA OIBS AcOH OH MsCl, DVAP TBSO THF/ H20 TBSO

17 O 0 NaCH HOI\/EOOH~OTBS 1

I O_M8 J ’ éMg\/i_Eﬂi.he S SUgs OH
be prepared by em stry outlined i s

us, 6-met hoxy- Hfapht Hal dehyde 11 can b&t Feated

vvlth a swtable yl pde such as tert-Butoxycarbqp | -

TBSOﬁEbyl ene tr| h nyI phospﬂ:@hane [ n on-pol ar Jsol v&rEl, DMAP
TIBé “ ‘\/iOH____ﬁ_»
Conde"sb Q gl ve the desi réd 0|T@§d NHz

MeO

I—Iydrogenatl1 n of the double bond can be ggconpli she COOMe
standard conditions such a (g)o, Pd/ C i n a
| e pol ar soI vent Nabke et ha et anI
t+he—pethyl grofp 'ﬂ
oxyna l3§t yT"E"aN?OHe acGRAPY shed oo

Oty | br tari de 19

Compounds with the structure 19 can be prepared by the chemistry outlined in Scheme 4.
Thus, 6-methoxy-2-naphthaldehyde 11 can be treated with a suitable ylide such as (tert-Butoxycarbonyl-
methylene)triphenyl-phospharane in 2 non-polar solvent such as toluene or xylenes under refluxing
conditions to give the desired olefin 12. Hydrogenation of the double bond can be accomplished using
standard conditions such as Hy(g), Pd/C in a suitable polar solvent like methanol or ethanol to give 13.
Removal of the methyl group in the methoxynaphthyl moiety can be accomplished with boron tribromide
at low temperature, followed by a careful quenching of the reaction with methanol to give the trans-
esterified product 14. Saponification of the ester was accomplished using conditions described earlier.
The naphthol can be protected as the TBS ether using TBSOT or TBS-Cl in the presence of a suitable
base such as triethylamine or imidazole in dichloromethane. The TBS ester can be hydrolyzed with a
mild acid such as acetic acid in THF-H,O to give the desired acid 17. This acid can be coupled to the
methyl or ethyl 2-aminocyclo-hex-1-ene-1-carboxylate in the presence of methanesulfonyl chloride and
DMAP to give the desired amide 18. Finally, TBS ether removal and methyl ester saponification can be
achieved using NaOH/THF-H,O providing compounds of the structure 19.
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at low tenperature, followed by a careful quenching of

the reaction with nethanol to give the trans-
w@2iendXssed product 14. Saponification of the BCI/ES200&624740

acconpl i shed using conditions described earlier. 10

The napht hol can be protected as the TBS et her using

-TBSOTf or TBS-C in the psgsence of a suitable base

such as triethylam ne or | 4820l e in dichl or onet hane.

The TB este[DAcan be hydrolyfed wdhua mild agi ¢ such
as afelit acrd—im-THF- HEQIT Y 4l ye the aeswl i 'eeh
THES "aci d B &IFOWHEHEJRINRT TG t he  met hyl oteo®

2- am rdcycl o- hex- 1- ene-| - carPoxyl ate in the pres€2r1ce

of nethanesul fonylychl |de and DVRRto |v;scninime
deswpoert, am de Y. BRBS et
nmethyt—ester, i fi catl on can, achl eved usi ng

NaOH THF- H20 proyj di ng conpounds of the structure 19.
-27 WO 2007/ 002557 PCT/ US2006/ 024740 Scheme 5 1) LDA

OMe LIH OH Me | 2) CIC I—|ZOOZI\/EI\/EI Y---YO
Me O 2(91,.29 NOT - o OHBBr 3 - ~.
| OH Tos H 23 4—e—eN0fv

1) COCI)2 Iz) *°TBAF  TBS %uOTBS 2);)0
I\ITBS(]VE252526 PNOz@NOHH[JLiOﬂHI%
HN-~1 Ove OH 27 28®Conpounds with the structure 28
can be prepared by P™%e chenistry outlined in Schene 5.

Thus, g a suitable tednal such as 20 with
LDA ow t r at¥fiHe, f o e addition of a
S acyddt i ng agens as

4-chl or o- 4- oxd¥eit yrat e provi des the®desired

di ket o-edter 21. The ester 5#%an be saponified using
standard conditions known to one skilled in the art to

gi ve Ch@panidwiRthe Iﬂﬁenﬁlé 28 athe Peepadd Bthe BRenGQRVRARE in Scheme 5.

i, byt Dl R2558 5y h hOR o it o
suitable pdyRSiaH egenOfuch a@é&&ﬁoﬁuﬁdkoaﬁyrhfelp@&ﬁdék ai¥idegreld Qikdfd-ester 21. The ester
S T A ST M1 TN U e
ketone 2D Q#roie dohvddtea 69 tHe fuséd isoxartlé efthestaohveEaBbySefiiking with hydroxylamine
hydrochloride in the presence of a base such as triethylamine in an alcoholic solvent such as methanol or
ethanol. De-protection of the methyl ether can be done with boron tribromide in a suitable solvent such
as dichloromethane to give the desired alcohol 24. Treatment of the intermediate 24 with a silylating
agent such as TBS-Cl in the presence of a base such as imidazole or triethylamine in a chlorinated
solvent like DCM gives the bis-silyl protected ester 25. The silyl ester 25 can be treated with oxalyl
chloride in a solvent such as DCM under anhydrous conditions followed by coupling with methyl 2-
aminocyclo-pent-1-ene-1-carboxylate to give the desired amide 26. The TBS group can be removed
using aqueous TBAF. Finally, the methyl ester can be saponified using standard conditions to give

compounds of the structure 28.
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as dichl oronmethane to give the desired al cohol 24.

Treatnent of the internediate 24 with a silylating 10
wagennoxssrh as TBS-Cl in the presence of a basRCHUSINEE24740

i mdazole or triethylamne in a chlorinated solvent

i ke DCM gives the bis-silyl protected ester 25. The

silyl ester 25 can be tresgtieehew th oxalyl chloride in

o] SHeh as DCM under anhydrous condltl ons o
fo d>by co @ with math
%mmg ent - Enes Pbe te to e
meo” Sodes i FERAVECY e w26 The gr Osp°)eeaHac,D Queb ved i ng
5 aqueous TBAF. Fi naII , the mettiyiiMeseer can
NaOH sa fped usi andard conditions to gi ve
ﬂf&/\@@@itructure 28. -28 WD 2007/ 002557
006/ 740 Schene 6 Br | \ COON O\ B(OH)2 O
O—|NH23ZBr N MsCl, DVAP, DCMI| / B H MO O MeO
P) 2Fe PdCI 0 1:1 THF: I M K2CC8. 31
% 36“?6 ogylines fhg Strafemse§3 SYpesizeoBPRe olrflsstipiare 32.

Couphrgtcmatneg:;allyl seilable niethyt breshiy? 2-amiopRluIEk - Dénet NQurisdxk4@t5Wr @ with 3-(3-

5 bromopﬁ%gﬂ]pg%% ({a{&gihfgg%r %es%rllecle)é met%gneg@kgyﬂ@&oré 8?({ %ﬁfﬁ?’ygﬁves the
desired gmidg 30.5Thyy typmyidh 8 p4n) bepmonysirted toc3 1at alS@Rki reactive with e sifable boronic
acid sudifas m&m%&e]%ﬂéh}fd%ﬂ)lmccamd‘]ﬁ H‘Q%ré"slg'g e M8l §Rn 60 gfqgr‘? bﬁtgldferrocene

brom de can converted to

paﬂadwg%ﬂﬁ?nqee TF 565 < RraBom ROk o esnircto thase gkilsddnhagrt providing

compoudddufaietyctpfagny! boronic acid in the presence of a
catal yst such as Bis-tert- butyl ferrocene pal | adi um

di chl oride. The ester can %‘ﬁ' ni fied by nmethods
known to those skilled in &MY prOV|d|ng compounds
of the structure 32. 10 Schene 7 0 O Ph3PYkOEt ~~O

Me Me N\ \ OFPRaLE, H3 Me OBt ,1301C, Mo\b
33 M@\@)Nﬁj‘gg %C, o/in .I\/beoe@/;\{ > ola' Pzgt e w
" N

MeO R i
o \Q\N‘N)j/\rloa " Meo\Q\Nij/\é)L et

J HCI/HOAC

ol
TBSCI, Imid BB
TBSOO )j/\/( md H )jA/U\ s MEO\Q\N‘)T\{U\OH
N’ =
35
c02M COZH

G(COZMe

10

NH;

Scheme 7 outlines the strategy used to synthesize compounds of the structure 37.
Homologating aldehyde 33, followed by reduction provides 34 which may be resolved into its
enantiomers via chiral HPLC . One enantiomer is shown in Scheme 7 for illustrative purposes.
15 Hydrolysis of the ethyl esters provides the acid 35, followed by demethylation and silylation to give 36.
This intermediate can be acylated with the cyclopentene fragment, and saponified to provide biaryl

products such as 37.
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&N N 1 HCO/HOAc O O O TBSO OIBS TBSG, Inmid HO/ BBr3
MeO 1 DVAPNtt- ~ J 36 35 (COCA)2, DV TBS 1 LiOH H
WORAPRDINSTCOzZMe ~ N\ 1" ~IIN'" 111C42H (X CO2MeCBUS20b6AR24740

Schenme 7 outlines the strategy used to synthesize
conmpounds of the structure 37. Honol ogati ng al dehyde
33, followed by reducti onSghems &es 34 which may be
resolved into its enanti OIer s via chiral HPLC . One
enantioner is shown in S%]?E%EJ for illustrat pvird

pur pgs BlcH OJEY S| he etbyl es 0 BBLH
th\epeé 85— -ol-one i lEy seeet hy-at+on ,@iﬁ“l yl atéman
togivg 36. fpis |n‘f erm%dl ate c&M be 8cyl ated wit e
t he cycl opentene fragment, and _saponified £°0 provi de

b| aryl ducts such as 37. A9 VO, 2007/ 00255 OMe
0p6/ 02#7%H _ Sch 700 MHCH?@%/EO~
O% \  [RBAtoM - N ~2~~NHZ* Br N}

reflux S -78C 38 renux 39400 0 OI H n BULUTHF o)

tosyl hydrazide /oOve a | NN- S
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Scheme 8 outlines the strategy used to synthesize compounds of the structure 43. The
aminobenzothiazole 38 may be N-alkylated and cyclized to form intermediate 39. The ester can be
reduced to the aldehyde, and homologated to the enoate 40. This intermediate can then be reduced and
saponified to provide the acid 41. Demethylation and silylation affords intermediate 42, which can be

acylated and saponified once again as in Scheme 7 above, to provide products such as 43.

Scheme 9
NC/\/\/CN LDA Q‘NW Br 18 Q‘Nﬁ—\_Q
0 0,
78%C0-20°C MsCl, DMAP

B(OH),
E ) m NaN3, ZnBr, m
(tBuP),FerrPdCl, Q‘NH 2:1 dioxane-H,O |:>\>‘

1:1 THF:AM K,CO;4

/ NH 50
Scheme 9 outlines the strategy used to synthesize compounds of the structure 50.

Adiponitrile can be converted to the amino-nitrile 45 via a Thorpe-Ziegler reaction using a suitable base
such as LDA in a solvent such as THF. Coupling the amino nitrile 45 to 3-(4-bromophenyl) propionic
acid 46 in the presence of methanesulfonyl chloride and DMAP gives the desired amide 47. The bromide
47 can be converted to 49 via a Suzuki reaction with a suitable boronic acid such as phenyl boronic acid
in the presence of a catalyst such as 1,1 bis(di-tert-butylphosphino)-ferrocene palladium dichloride.
Finally, treatment of the nitrile 49 with NaN; in the presence of a Lewis acid such as zinc bromide, in a

suitable solvent mixture such as dioxane-water gives tetrazoles such as 50.
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15
Scheme 11 displays a method for generating compounds of the structure 55. The acid

intermediate 52 from Scheme 10 above may be acylated, the bromide coupled with a heterocyclic

boronate ester, and this intermediate deprotected to provide compounds such as 55.
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Scheme 12 demonstrates a synthetic strategy to access compounds of the structure 59.

5  Starting from a pyridyl bromo nitrile such as 56, the bromide may be displaced, the nitrile transformed to
an N-hydroxy amidine, this intermediate acylated and then cyclized to provide the intermediate 57.
Saponification of 57 can give acid 58, which may be acylated, and after deprotection provide compounds
such as 59.

10 Scheme 13
CO,Me

S 1. KH, diglyme oN— N “ NBS,hv  ON—¢ N ~ CO,Me
T N B N N N
N= 2. N = ‘N/ N= NaH

60 OgN_@—BI'

4
OzN‘O\ /j/\/COzMe LioH OzN‘C/\k /j/\/COZMe DMF, heat OzN'C/\L ’j/\/cone
= N= Ho,C N

NFMe0,¢
81

_ZnHOAe _ HzSO0, NaNO, 1o /N 1) TBSC, Et;N
‘Q /j/\/COZMe " ) N\/?/\/COZH
90°C, 2h N 2) DMF, (COCl);
62 3) @ECOZMe
NH,

o
O ; N S B
LiOH
TBSO.@\N/E/\)LNQ = HO‘Q\NWH
— - H COMe N= COzH
63

-32.



Br CN PMBO CN PMBO N DMF N NaCOH Et OH N NH2 56
Pyridine, 120-130 C (COCl)2/ DV CH2CI2 PVMBO N LIOH N
WOEMBO002SN O~ THEf MOMH20 N N OH HZN 57 0 58 pCIVODERE5/024740
PMBO\ N HOO~TF HONp OO-Li OH NN/
f-PrasIFVCH2CI2 NN N O / THE/MeOHH20 O HO -C) {N: 0
0 OH Npdieme 1SoutineSiestrategyiscbtospshesizt esmpousgnofthd st@icture 63. The
t
pyrazolgd?al ?&{a? Y Ntéi’ylﬁ't(é@ &S 1n?631“?£%9 Hsn&b gattéaq? Slo%q &ﬁl@h g%um Thay be

froma rono trilTe such
transfoped;ip BedromAcked2 %BIP aybgon @Weiemotepimrecqmmmume@ @3omay be
obtainedN N-hydroxy am dine, this internedi ate acyl ated and
5 then cyclized to provide the internedi ate 57.
Saponi fication of 57 can Y8 &tid 58, which may be
acyl ated, and after deprotection provide conpounds
such as 59. 10 Schene 13 ~C02Me  HN 1. KH di

i P Tt v OZNBLa;;TEMF

N ~~6€02Me I\UJI\/EOZCr NJ H(IC NI 61 ZNHOAC HN/ N\

WNaNO2 HO 1), TBSCl ~Kt 3N 2 -
@9@/2\#&) DML—%COCTFA/C ' WNE —Fﬁ—&—é—»ﬂq\l 558
N TB3S /

NNFO- L|()—|Hp/ N~ A Nt H RED2Me H CORH 63

OH

o)
J 1) (COCH), N
TBSOWOTBS 2 TBSOWN
N-O CO,Me =/ N0 H  coMe
i :NHZ

LiOH o)
HO— W\ A

N
N—O H
66

CO.H

Scheme 14 displays a method to access compounds of the structure 66. The intermediate
64 generated in Scheme 12, may be elaborated into 65 via an intermediate oxime cycloaddition with an

alkyne. The hydroxy acid 65 can be protected, acylated and deprotected to provide compounds such as
10  66.

Scheme 15
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Scheme 16 outlines the strategy used to synthesize compounds of the structure 70. This
10  methodology follows closely to that illustrated in Scheme 15 above, where intermediate 69 can now be

doubly deprotected in one step to provide compounds such as 70, containing a methyl group alpha to the
amide moiety.
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Scheme 17 displays methodology to synthesize compounds of the structure 74. An
amino heterocycle such as 71 can be converted to its halide and displaced with a nitrogen anionic
heterocycle, followed by hydroxyl introduction to provide intermediate 72. This ester 72 may be
homologated to 73, and upon acylation and protecting group manipulation, converted to compounds such
as 74.
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Scheme 18 displays a method for generating compounds of the structure 77. The
intermediate 75 can be accessed from 4-methoxyaniline via dipolar cycloaddition, and then homologated

5  into 76. Following some of the methods illustrated in the Schemes above, 76 can be converted into

compounds such as 77.
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Scheme 19 displays a method to access compounds of the structure 80. Alkyne 78 may
be homologated and undergo a cycloaddition reaction to generate intermediate 79. The enoate 79 may
then be converted into compounds such as 80 using methods illustrated in the Schemes above.
15
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Scheme 20 illustrates a strategy used to synthesize compounds of the structure 83. Malic
acid 81 can be orthogonally protected, condensed with an N-hydroxy amidine, and deprotected to
5  generate 82. The bis-hydroxyacid 82 may be globally silylated, and then acylated and deprotected to
provide alpha-hydroxy compounds such as 83.

Scheme 21

« 0 H,S0, EOH « 2 050, NMO 7 _NalO,
\/><LOH _— \/>%J\oa H OEt
OH

o 1){(COCl),, DME
NaCl0: HONOEt I —— PMB°‘©\< M
o) 2)
84 PMBO~<\:/)—(
NH,

TO
N o QN OH
== }\1/0 N’O sz(dba)3 Xantphos,

2) NH3, H,0 Cs,CO;, dioxane

1) TFA, iPrySiH

o
N 2) LioH Q
”MB°©\<\NY>&NQ — ”°@\<“\Y>%LNQ
N-O H  coMe =/ -0 H  CcoH
86

10 Scheme 21 displays a strategy used to generate compounds of the structure 86.
Orthogonally protected acid ester intermediate 84 can be obtained via oxidative degradation of the
requisite olefinic starting material. The acid 84 may then be condensed with an N-hydroxy amidine, and

manipulated to provide a primary carboxamide 85. A primary carboxamide intermediate such as 85 may
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Scheme 22 outlines a methodology to access compounds of the structure 88.
Commercially available (S)-pulegone can be converted into intermediate 87 via reverse aldol, acylation
with Mander’s reagent, and enamine formation. Using a similar alpha-methyl ester intermediate

10 illustrated in Scheme 16, chiral amine 87 may be elaborated into compounds such as 88.

Scheme 23
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15 Scheme 23 displays a strategy to access compounds of the structure 89. Commercially
available symmetrical ketones, such as 4-ethylcyclohexanone, can be acylated with Mander’s reagent,
followed by enol triflate formation with Comins’ reagent. Using similar metal catalyzed coupling
methodology illustrated in Scheme 21, different regioisomerically substituted cyclohexene compounds
such as 89 may be accessed.

20
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Scheme 25 displays a strategy to access compounds of the structure 91. Commercially
available 3-methyl-2-cyclohexen-1-one can be substituted to generate a 3-geminal-dialkyl
cyclohexanone. Upon acylation with Mander’s reagent, enamine formation, and following similar
methodologies illustrated above, compounds such as 91 may be obtained that possess a geminal dialkyl

substituted cyclohexene.
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Subsequent hydrolysis, acylation, and saponification following similar methodologies illustrated above,
may provide fluoropyridyl compounds such as 94.

Feduced to

Scheme 27
OH oT8S OH NH,
1) TBSCI 1) NaH, Mel 1) Swem CO,Me
[ j\ 2) NaBH, [ 1 OH  2)TBAF o) 2) NaH, Me,C
CH: ) NaH, Me,CO; 0.
o 3)Rh, Ha S 3)NHOAC g

96
N

Ha
COMe
o6
Pt i

o) -~

95
b
Q.
F—@\ﬁ\:"l/\/”\oya - (52\ /U\/\( )——(}

97

Scheme 27 illustrates a method to generate compounds of the structure 97.
Commercially available 3-hydroxybenzaldehyde can be converted into the ether substituted cyclohexane
intermediate 95 via the key reduction of the phenyl ring. Upon ketone formation and similar
methodologies described above, the ether substituted cyclohexene aminoester 96 can be obtained. This
enamine intermediate may be acylated and deprotected as described above, to generate compounds such

as 97 that possess an ether substituted cyclohexene.
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N-O Schene 25 displays a strategy to access conpounds
w@boorhe2sst ructure 91. Commercial ly avail abl e PCT/US2006/024740

3- et hyl - 2- cycl ohexen- 1-one can be substituted to

generate a 3-gem nal -di al kyl 15 cycl ohexanone. Upon

acylation with Mander's S¢hagel®, enam ne formation,

and following simlar nethodologies illustrated

above, conp Suﬁ‘ph as y be ,@.bt ai ne
possess a gegi/nal o: ﬁg% cycob e.
-39 WD 2007/ 002557 PCfT/ U82006 47401 j$chenrr-; 2 &% ClA
-1 H2N CN NaNC2 F CN NH3OH F / \ N OF
HF- pyridine N N NH2 92 Pyridi ne, 120- c130 C1PJ,:C-,4 \ N O
NaCH F ( HQCLI:IJ)‘EE’EEDNEJ N N CH
HzN 93 QRC k@™ \ N OLi OH?P*F NH N
N O 940 Echeme 26 shows a'ffethod to acces® E“8'i’rpounds
of the structure 94. Commercially available pyridine
92 can be fluorl ateqﬁ@flncorpo ated into a fluoro
ulfsequent

biaryl internedijate @
hydr ol ys Acyl al'f on, sand saponifi fat oI owi ng
si m | a° net hodol ogi eBPdL(dbd)zU@tPllfoat @tbove;(m Yy @r ovi de

fl uoropyri dyf conpoufit¥"such as 94. Schene 27 OH OTBS
OH NH2 1) TBSCI 1) NaH, Mel 1) Swem CO2Me CHO 2)
NaBH4 6"OH 2) TBAF LO,, 2) NaH, Me2CO3 ~O\ 3) Rh, H2

3) N'_gc(ﬁéﬁ‘le %? di%ﬁays methodology to access compounds of the structure 100.
Commercially available tetrahydro-4-H-pyran-4-one can be converted into the ditydropyran triflate
intermediate 98 via similar methodologies described above. In parallel, commercially available 6-
methoxy-2-naphthaldehyde can be converted into the primary carboxamide intermediate 99, also via
similar methodologies described above. Intermediates 98 and 99 may be coupled under similar metal
catalyzed methodology illustrated in Scheme 21, to generate compounds such as 100 that possess a

dihydropyran carboxylic acid moiety.

Scheme 29
O 1) LIHMDS
T oTi O
0 0 PrPPhy  OSC 1)PC NCCOMe
KHMDS _MeOH __, OMe
toluene 2) HCUTHEY 2)NaH
l ° P O
A SN

P
103 N "NTf, 104

\“\/\V( oH
0
NH
1. Pda(dba)s, XANTPHOS, Cs;C0;
2. THF/MeOH, LiOH [ COOH 05

Scheme 29 illustrates a methodology to access compounds of the structure 105. The
ketone 101 (for preparation see Danishefsky, et al J. Am. Chem. Soc. 2004, 126, 14358) can be converted
to the olefin 102, followed by reduction of the double bond using standard hydrogenation conditions, and

acid catalyzed removal of the ketal protecting group to provide the ketone 103. This material can be

acylated using Mander’s reagent to give the desired ketoester that is converted to the enol trifate 104 with

Comins’ reagent. Intermediates 104 and 99 may be coupled using similar metal catalyzed methodology
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NH2 | ~C02Me O i0 96 0O NO F/ 1 NOHH 11.0. NF NO
OH N 97 10 Schene 27 illustrates a nmethod to generate
w@oopowsss of the structure 97. Conmerci al | y BOUHUSRD/€24740
3- hydr oxybenzal dehyde can be converted into the ether
substituted cycl ohexane internediate 95 via the key
illustrated 86 S¢Hein® 0 1. 0§ apbhi€icqtior oy the mietty! estdp osink s4mslmel conditiedsicam generate

Vw““‘@ﬁﬁé@%%hﬁgah3nﬁ%hOdghﬂg%&%—g?&§rlbed above, the ether

ohéxene an1noester 96 can be obt ai ned.
Thi s Tienaribwergantceronpdiaasfornmtiphseand piotestiegigtawes utilized herein can be

performéjdsog/L ‘}%&,‘B&e&l 5®%e(ﬂﬁ Sl Bdn ARV GoscritRd ARNES ﬁ&f@reﬁ&ﬁ@&%@? synthetic

possess an et her substituted
procedursy thrigtan ke wdilized fpg PO AmETmaREtF CERRRSIS AHsslgsed herein can

be foundsi’\%r@f@(a%ﬁleg@@ ORNCONEMN LAk Orkdn 10@@&@@%1%(9@ Wiley-
en
i 20 S S s | e X s sl Grovp

Preparatidné, 2"H#3itf8, MQCH I?dﬂlmaa)lac (2699); (o GildRisDHER M cfc M he BB 3™

Edition, %%'%Sﬁ’gggy'glro%gwgﬁ ’;&‘r f}??@:}g}\?_ 8%' ]gg%lolfsoG %Cg,gﬁ Heterocyclic Chemistry,

3" Editiaty Stahlap Thorhestlitd (Y 2A8Y-GLR HNewyhoms, W-Wn%auéhhcwerem Beterogyclic

t f I anic
cmni{ S RN Yl Rt R o ey 4

SynthesisFnfihtionalohy VAlgsPIABIE: @99M1r§aseycozpqﬁ P GEFRfereiog itheir

entirety.0€ converted into the primary carboxam de internediate
99, also V|a sim |l ar nethodol ogi es descri bed above.

| nt er medi and 99 may be coupled under simlar
REPRE q% nethodology illustrated in Schene 21,
to ge e co ds such 100
di hy d?]aep@f]%mn% Iafe Cpr%\edegi 0 f{lﬁ]y @C% ok tﬁ%ére&nt 121'1gent10n and

shall not be construed as limiting the scope in any manner. Unless stated otherwise:

@) all operations were carried out at room or ambient temperature (RT), that is, ata
temperature in the range 18-25°C;

(ii) evaporation of solvent was carried out using a rotary evaporator under reduced
pressure (4.5-30 mmHg) with a bath temperature of up to 50°C;

(iii)  the course of reactions was followed by thin layer chromatography (TLC) and/or
tandem high performance liquid chromatography (HPLC) followed by mass spectroscopy (MS), herein
termed LCMS, and any reaction times are given for illustration only;

(iv)  yields, if given, are for illustration only;

\4 the structure of all final compounds was assured by at least one of the following
techniques: MS or proton nuclear magnetic resonance (1H NMR) spectrometry, and the purity was
assured by at least one of the following techniques: TLC or HPLC;

(vi)  '"HNMR spectra were recorded on either a Varian Unity or a Varian Inova
instrument at 500 or 600 MHz using the indicated solvent; when line-listed, NMR data is in the form of
delta values for major diagnostic protons, given in parts per million (ppm) relative to residual solvent
peaks (multiplicity and number of hydrogens); conventional abbreviations used for signal shape are: s.
singlet; d. doublet (apparent); t. triplet (apparent); m. multiplet; br. broad; etc.;

(vii)  MS data were recorded on a Waters Micromass unit, interfaced with a Hewlett-
Packard (Agilent 1100) HPLC instrument, and operating on MassLynx/OpenLynx software; electrospray
jonization was used with positive (ES+) or negative ion (ES-) detection; the method for LCMS ES+ was
1-2 mL/min, 10-95% B linear gradient over 5.5 min (B = 0.05% TFA-acetonitrile, A = 0.05% TFA-~
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0 1) LiHWDS Off 0 O O ppPh3 O O 1) Pd/ C NCCO2Me
KHVDS_ McOH Ove  toluene 2) HCUTHF/ 2) NaH MOH CI 0O
WO 2@7/08255Pr 102 103 N NTf2 104 101 HO - 1. PeQr/ubmp@924740
XANTPHOS, Cs2CO3 2. THE/ MeCH, LION P COOH 105 Scheme
29 illustrates a nethodol ogy to access conpounds of
water), tirbthe hethotl ltlfr&CM&ES -The 142511&@&1@ rl@ 950:1B (ihéak ﬂl@ﬁﬂfvéﬂﬂ Ohhin (B =

15 0 SRR 4l B0 Ty RS S 950
mmID g3 diesld @ty datection; t he doubl e bond using st Ianda(r]ld
tal yzed renpva
2%"3’{ gg%EZ: glg{bn{ri%tﬁ ghﬁﬁc‘?zﬁ&g?fgc&gap?&%' g%gr% ATat{Ve Tevelse gﬁaé hPLC was
performgg gn a filsan %t?l@ruslag a ¥HH--Back Pae ¢l § cdumu 6li5A g 2Vamalad.) eluting at 20

mL/min G#OeN50% Acdbriild il Vafle @ 1op dyisgt Oester that is
mlcoﬁg(zrt d ?o hle 1en(‘;l farlfate?‘lm with Con ns'

reageft | ﬁ]i‘eerP?Pé‘ﬂll p&f‘@%ﬁ“ﬂ!@ 2f eamepoynrs by properativarpyesy phesedPLC
(RPHPISE)wis aonduetkdibn a&feﬁ'i Wages SYRirhaeEraoy1 s-44uMO 38066 AREPO & 2 Waters

s B O34 o LA e ST e ot

0.05% Bigheretoniriks, 4 &rf). @éfnﬁlmmmer)yami diade aghiag ddasdtibd; ut ed

I en or gani
ot oup %t%;( an ?11‘ rmat | oﬂ gf %ﬁ%gm?c%tbé g?e arlp‘%rt}éla 3 er ag aphy (PTLC)
was conﬂ F20gan glg@ prep Piaias cg@tediwﬁkg ﬁlbger gebfcoqmng(qeﬁu p@glable from

Analtechit her than t hose descri bed above. References for other

nthetjc _5.procedures that can be utililized for the
;?/ e pa?’%i i off %‘Ifo F fogtapay ¥ps eapidhers? gass silisa gal column using

Kieselgél 60 £1.06360200 nipe (3101;,)1’1@)‘ al Biotaédﬂloﬁmmkﬁsystgﬂgﬁlchﬁiﬂgtt% ]|311>tage Horizon
@aced Organic Chemistry, 5" ition ey
and BIOM%{ gﬁéﬁﬁence (2001); R C. Larock Conprehensive O ganic
Tr ans 89 nathesnes] SWbGﬁlhd‘@ their Bawakmeaping, afst the following abbreviations

have alsPb&Rakat: h@l{bﬁrs) ng (rgﬂh&é)o@ VOM),P R’l’él Ch3. J)lﬂﬁg oint), m.p. (melting
Brt P PYE B

G
point), Leitpe ﬁnmL SR, %%%(9 aL‘ﬁgl 6 GrlFerares), rbemIes), Tt (millimoles), cq
or equivdapivalent(s)), MC3d @olabcdncertiatibwhith %s@l@syiﬁ 0% og?ﬁfﬂnﬂnrﬁéssﬂlg

G R
nnibitiof GESR b com e Bl RSl oy i prssbley hespnrM
(mlcromvlat)elf;l\’lzﬁmomé (1982);or wits, P G M; Geene, T.

W ; PGX@t)ecdqﬁmw@«zﬁﬁpwnymsa@egafmilmws:Synt he3|s_, 3rd
Editi on, John Wley and Sons, (1999), all six
incaorporated herein by reference in their entirety.

BBr; is bprpni@p@@ENTATI VE EXAMPLES The f 0IB(OME)igs tEx@ilpl [osatér €

Comins’ seagentde#[N - nore ful l'y il usODdisel, Pherbpny@gimidazole
Bis(triflyrerpethylsudfenyDamdnol$hal | not be construed as limting the
chloropygidigpe i n any manner. Unl ess|stated otherwise: (i) all

DCM is d)lﬁlalp@m@n@e @@tlurleuacmwreid) out | PIBAKIE i diisotaidd akeAknum hydride

DMF is dl@nﬂmlufmmeie( RT), that is, ADMAP isdnfasthilumtholpyritine

DMSO is dimgthy®lfpgde 20 (ii) evapol Mgl efisopobyl@mizeiAiitm chloride

KHMDS(;gpqtaSémnﬁllﬂ(mthyl}llﬂ) aoidar y pUBAGS Hihivin diReisbpyl edidgeed

LiHMDS is lithium bis(trimethylsilyl) amide Mander’s reagent is methyl cyanoformate

NBS is N-bromo-succinimide

NaOCl is sodium hypochlorite NMO is 4-methylmorpholine N-oxide

OTH{ is triflate Pd(PPhs), is tetrakis triphenylphosphine palladium (0)

Pd,(dba); is Tris(dibenzylideneacetone) TBATF is tetrabutylammonium fluoride;

dipalladium (0);

TBS Chloride is t-bulyl dimethyl silyl chloride TBSOTF is t-butyl dimethyl silyl trifluoromethane
sulfonate

TFA is trifluoroacetic acid THEF is tetrahydrofuran

XANTPHOS is 9,9-Dimethyl-4,5-bis(diphenyl-

phosphino)xanthene
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pressure (4.5-30 nmmHg) with a bath tenperature of up
to 50C;, (iii) the course of reactions was foll owed by
wao koovobayer chr omat ography (TLC) and/or tandePeTiUgiv06/024740

performance |iquid chromatography (HPLC) foll owed by

mass spectroscopy (MS), herein terned LCM5, and any

reaction tinmes are given for illustration only; 25

(iv) yields, if given, [ lustration only; (V)

the structure of all fi %Mr‘?piounds was assured by at

| east one of the follow ng techniques: MS or proton

nucl ear magnetic resg anc%(lH NVR) spectronetry, and

the purity was ass at | east one of the

foll owi ng techni ques¥ i R W) 1H NWVR spectra

were recorded on gydder kh Varl a or a Varian

I nova 30 instrunent at 500 or 600 7 using the

i ndi cat ed . sol

the 1 Gp RrORRnSEREG Y ARtRe Pt ] SirooD i eig S o n
methanopwax alded argnmmnn ovtaia(@tos gp&.76uininbl).oAfté¢nsprring tied raactiveatirgom

temperat&?e?md A St)%)as Y:gr{&ntraﬁ)e%Q% §(fc445m4[gﬁé 1@4:1&1&:' Wk d%g&ivégl‘l QJashed with

conventl ona reviations use or SI
water, b@m@@edawg" anbydr01§|N-@g$(é¢ filtgged @glgglpcgptre(tqgﬁp HEHAL Bl“hls pyclopentene

amlnoeskf in@rﬁ&dﬁt@ﬂz@@ﬁs%@ tithout Bay ﬁﬁﬂéér ipifdatioRr . broad; etc.
V| | rer ed..on r. S
SR e ot SN -

acetate (5(191@) wbHd@ed PHC ahdnibe chulaﬂgimbm&é stirradgndsn a H, balloon for 18 h. The
reaction \}%)éturﬁ a ﬁ%’r{:ﬁ Jﬂ%ou§h ?é:llt a{;@nfe%ltrg{éa Enoéagﬁoa% glvje (%%%%d%&urated

negat’i ve
naphthyletdes rivdute selide nmet hod for LCMS ES+ was 1- 2 rrL/m n,

10- 95 .
TEA a’%(% ?Sodrll{lltgb?l?ﬁ tH s%gﬂrzﬁ&f nag?{tﬁ%l %d@ntgﬂrrféd{\e;% (12'50(%n7$ 85 mmol) in DCM

(6 L) Pede D SUBFORREA IO ARGT e, | GAermeasolersigy el oride

(0.059 rrmas 73 1enol)-/AfteR 5 mid) 1%%18;)@&&1@ athingésed iRt ne dixe (95mG 067 nmol) was
%formca % tontrlle

added ag aos[ohil C%};F ture \O(H:tsé\pj; ﬂléengfg W/_Xthéatgrag] |g{,]oNH‘;gbsolu‘aon

The resutting. riixturendd eamattedi vatheD Gir agae olugamctaymwas (xied over anhydrous Na,SO4

filtered éerllﬁ nceﬁt?aq%cp H (J!:u{ll‘ 254 Iggd@egwa%%ﬁ?ﬁ%a@/ cﬁ&%ﬁ%@ﬁh’y\ﬁﬁn% 10% ethyl

on a
acetate-lu:samrg asethe(mrwmmh@dmsd mﬁ%md\(ciw wethrd epf- i . d. )

el uti 9, dtubdd of Hid d¥iep 1n\€érfn@d1g'e (15%@@&@5%)&1& irke (2 L), was added

vvater 1% TFA e puri.fication o
methanc] H%wwydﬂiblaﬁggtd T EFarS g eetion Bt Prgipedgt 23 °C for
6 h. It waBBeuti@lgd ¢s =106V 8¢ iduetfonaf VA TEI andymmetd ywitlPetbyl aGd8e.- THe organic

layer wag [Ih?ﬁ ov(e) %‘l&g(i)‘ﬂfw ﬁ%)"ﬁ’)?{t?f)d y\%tcgﬁcsentr A%(i %3&@0 %Flg f%sﬁgél@as purified by

reverse grasediIHE (@isen) td fromida Egdnple ILO PDND@/GSQQZMHac@D&D)tM §5¢(m, 2H), 2.49
(m, 2H)‘2 60 oql an 1.4 (m, 389, ﬁ@gqmwm aeh a9 Bz {08t e
at'ion corrpounds preparative thin |ayer
chrorrat ography (PTLCO) was conduct ed on 20 x 20 cm

miml Apnbl @Nfcw @Yeaoglgm AWINO lerﬂmmh QE;NOIC'ORIFEMGEH ST¥R
avai |l abl e from Analt . [ sh col um

chr omat ogr aphy was caﬁﬁ?@%&?ﬁ[‘q@%\?a gl ass silica gel
colum using 15 Kieselgel 60, 0.063-0.200 mm (Si02),

or a Biotage SiO2 cartridgessystem i ncludi ng tH

Bi ot age on NAShCBI Ot SP-1 swstens; (

chem q@zi\, wabol s—have-t hél usu%II—rrEHnTng ' t he
foll owing @ppevi ati ons aemal s Ib\e n used: ©O,Me
(hours), m'n (mnutes), v (vol une)§ \lefl ght), b.p.
(boiling point), mp. (nmelting p0|nt) (litre(s)),
mL (mllilitres), g (gram(s)), ng (mlligrans(s)), nol
(moles), nmol (mllinoles), eq
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20 or equiv (equivalent(s)), 1C50 (nolar concentration
which results in 50% of maxi num possible inhibition),
wWEaHo/0¢2561 ar concentrati on which results in 5006D1S2006/024740
maxi mum possi bl e efficacy), uM (mcronolar), nM
(nanonolar); (xiii) definitions of acronyns are as

f ol | oVt a BBt NaHIGI60H) 60%) iarzonhmﬁ)fsm\daa)s %1olw$y ddabdratdyl

-carbon

eyctohelolt & oubPEIEn9ItE FFPLHOREE ATFEN P pe Fufi s Bermed o 23 °C and

stirred foh | Hmon. i Thee nesulBEd/nixgurd ek tanlaine 0@ wad ok tviydddeCommin’s reagent (50

0 oL A A AATR DL U s

concengmn%th@teﬁaéumyas Iglmtfoggd @@quppwtaceuag and wpten BHe organic layer was

dried mgﬂmg GRA B6ricBratddH 9
neew bi s(tr.i ndé‘fa} r? | sil ¢ zfrtn dgﬂ§r SK‘%‘P@QEWFE%B%B“*‘E‘&‘? ?5 IO/T cthyl acetate in

hexane) n giye the|cy e‘iesenPﬁ RS s(trinmeth Isil |) ani de
lvanderrosa sbREGEH méthyl @?ﬂ&%karfbﬁ@mir%ﬂyﬂﬁ@(m BBS949%) in 100 mL of

et 0 S5 DEOCL 3 T B B e
overmghte tlihe kiigurt mias then yonchiimtdd] anel tivaebidut wamd{se)lvedRal 2theibadtate. The solid
was ﬁltér@d Zﬁ%ﬁlé ﬂrtBW:ysl vba%%bl%ﬁle&ag&eﬁn %AE Fl{lé% fvers 5081())151‘1 sulf%% The resulting

tetra amoni um f1 uor
Solutlonc}’ﬂsapmce@trqt%i o giyathe cyellph@pmgﬂmmelstyt as@inlody Wiieh FRSAIi#edifiom hexane
as a white oulyl dinmethyl silyl trifluoromethane sulfonate

TFA is trifluoroacetic acid THE i s tetrahydrofuran

XANTPHOS is 9, 9-Di net hyl -4, 5- bi s(di phenyl - hos hino

xant hene -43 WO 2007/ 00Z55AMBERRUS2006/ 024740  EXAVPLE

10 1? -N _11 ~ H % To a sol uti on of

nmet hyl - 2- oxocycl ope e-| carboxylate (1.5g, 10.55

mmol ) in nethanol We Ri-ivacet ate (4. 07 g,

52.76 mmol ). After sii on at room

tenperature for 18, "Ot was con éntY¥ated in vacuo.

The residue was di ssol ved in DCM washed with water,

brine, dried over anhydrous Na2SO4, filtered and

concefbh %l@t%n' &tﬁé%ﬁﬂ&tedmhﬁhﬁxé&h%ﬁﬁ%&% frot ELRPRIEE94 mg, 0.97

sed wt
mmol) “bﬁ?ﬁ (Baitor i sl ST e 961 o opons fqllowrd py aopjnpesulfonyl chloride
(0.05 mlz @64 nraol cAfer (5Imih, agsohﬁloﬁ Of #¥ery1)2-dnfindeydloixbiagel 1= AftaYY late (100 mg,

Ty R T
with sattrr@ta@:NH@ﬂ splugieny r"Ehewa@ltfng Intigtmedvas lextoactpd witIDEM driedhaber anhydrous

NaZSO4,Q@t@1‘ét§ Bhd &g(@:‘f?lg’atgcsl ﬁg&‘c‘@? :’fglegés}(q%e RJAEpSﬁ?eh b§ ﬁas%%%n‘%o%gaphy using 7%
ethyl aceta’cgJ Eexanes to provide the amide as a methyl ester.

To a solution of this ester intermediate in THF (2 mL) was added MeOH (1 mL) and 1N
NaOH (1 mL). The resulting reaction mixture was stirred at room temperature for 18 h, then neutralized
to pH=7 by the addition of 1IN HCI, and extracted with ethyl acetate. The organic layer was dried over

anhydrous Na,SO,, filtered, concentrated in vacuo and purified by reverse phase HPLC (Gilson) to
provide Example 2. 'H NMR (500 MHz, CD;0D) & 1.55 (m, 4H), 2.3 (m, 2H), 2.7 (t, 2H), 2.85 (m, 2H),
3.1(, 2H), 7.45 (m, 3H), 7.66 (s, 1H), 7.77 (m, 3H); LCMS m/z 324 (M+1).
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To a solution of this saturated naphthyl acid
internmediate (150 ng, 0.75 mmol) in DCM 15 (6 nl)
w@ommeeksso 0 C was added DVAP (201 ny, 1.65 nmed1/US2006/024740
foll oned by net hanesul fonyl chloride (0.059 nL, 0.75
mmol ). After 5 min, the cycl opentene am noester
internmedi ate (95 ng, 0. 6GEXAMHDE Wvas added as a solid.
The m xture was stikyed at RT for 18 h, and quenched
wi th saturated A@ [ The resultlng m xture
was extracted w t ~Npel : ayer was dried
oncentrated in

vacuo. The resi dweyWs purifi ethby 26

chromat ogr aphy using 10% et hyl 20 acet at e- hexanes as

the eluant to give the desired am de product as a
ol ution o I nt er medi

nmet hyl_, est a hj s_ester
(15 o o Aty BoH A pzt3ldehe (&8 g samolh Bripkiens (100 mL)
placed i prdsjuré edsbedved aﬂ)@edIteN—bNﬁ)@ybaﬁionm_ﬂ-leth}'ﬂh%)tﬁﬂiddilltpmg)harane (8.76 g,

C [ 1 rr
23.25 n{nﬁ) Pezsgi'(tjﬁg% H‘ux Wgrg%retﬂ de aq é%? o]? o’]l:l‘ﬁ %Flo%wa(ture was
conceni@(qdrlg Fecud angd l’llﬂilﬁéd hsihg GB@E%B élaSh'FWM migamwﬂh 15% ythuy] asetate-hexanes as

ﬂwehmgﬁb%ﬂeQ%egoﬁghMg&g&ﬁeNazscn filtered and concentrated
i n vaguo. The resjdue 3E%urlfled by 25 reverse phase

HPLC (e S%H?n efghis festol a?ﬁah@ﬁ?-naplpilhmrxleem $#-# 17.16 mmol)
in ethanGD3 DL Pwis fifded PA/C2 i) resditih miktihe wikltirred- uﬁdf(rta,Hz%lihoon for 18 h. The

reactlonLrEﬁ(/él& ﬁras%?d@l&;@éh@eh%%&c&&eq%%&l = @\Emratedlgsfer asa

white sobif]l NOESTER AND ENOL TRI FLATE ESTER | NTERI\/EDI ATES 30

e e 350 s etk G §5EMao il Plifeooteato o

°C, was pgded BBrg5 g3 HEG%OM in D). nA ftes 30 e thersaction wiixfurg d@e duenched by the
addltlonrﬂfhﬁWan&XE h‘&b] eXRTeR B o mBdiE W4Y bHcEntfaled 119vaﬂuo %Qt%he ?ctéldge was

e m xture was war ned
dissotvedly I Geqtit alsmishd VA shheerasgiohyse Wéirwégveé adiveepus Na;SO,
filtered 4ral o@n@nmewmtvecuot Thefesiddel el (Rl By ﬁashe&gﬁﬁtog{aﬁﬂy uskhg 20% ethyl

acetate- ﬁ&a&g 4 él&eﬂﬁ ”{ms ga{se%ehliqft eq,%thg%?stt &7&11%& 4\Qar nﬁ) was d1s§(1-lved in THF (3

fi¥red
mL) andefeB ivas added (2 mh)ifollpreed IBSINJNGOHH% mbar Afteristmiag firest hydemnixture was

neutrahz%ﬁ W}BHﬁﬁﬁltﬁé Sdaad o‘f‘@ltIQfCl ?Héi‘re%g@{ oﬁ;t10$¥1§§ ex%c?‘tad \g[tfl gtgyl acetate,

sodi'um sul fate and concent

dried OVﬁfLﬁnPﬂf@& N5yS B Blteaebandmonqsgiraedp vagnoe (Thisaaphtholin exid mey 3 used i the
next stefh QIt@uVQlytfhﬂheﬁ:)éﬁlﬁﬁﬂﬁﬁéﬁﬁne enol triflate ester. To a

S?l ut jon fﬂﬁl lba#)}{t%ﬂ]g‘i %écﬁgﬁg%géo rbo yl at ]?ﬁ éﬁrl\L) cooledto 0
°C, was atded EB 307(3(051 TgiL, 078 mmcﬂ};fmﬂlbwetgbmmﬂlwaﬁmﬁm 145er 0.88imabl). After

warming tﬁ@ﬂﬁ)&lﬁm%'gng éﬁ&ﬁ%?\{’%ﬁp Jg)&bafs \%%e-%hlged%k tel'lard 1t1|on 3t \{v%er The

concentrat ed, resi
resultingypigtugq was emect%wﬂvD% dei¢d Qver @@ydraquzﬁ@ ﬁltered atde:omstrated in

vacuo. Ylﬂ$$1§-§i1}%tédln¥i@ia¢ kvas BikdoRRd %Mjl SHHFRE, 0 $41) SAE A LG (3 mL) was added.

fate. The n sol uti.on mas concentrate
After St"a}n@ PR OB b S Sl s g Gpcieiiie vl aceate. The
organic layey swastitiedzover dnhpdrolR@Na$@;, fikGre@antidoh&@nifbd M .vadB t& S/ ile Besired

acid inteﬁnedglte. N

To a solution of this acid (51 mg, 0.154 mmol) in DCM (2 mL), was added DMAP (48
mg, 0.39 mmol) followed by methanesulfonyl chloride (0.012 mL, 0.154 mmol). After 5 min, methyl 2-
aminocyclohex-1-ene-1-carboxylate (20 mg, 0.128 mmol) was added as a solid. The reaction mixture
was heated to 50 °C for 18 h, and then cooled to RT and quenched by the addition of saturated
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HO OH To a solution of the saturated naphthyl acid
internmediate fromExanple 1 (194 ng, 0.97 mmol) in
w7 O®58L) , was added DVAP (236 ng, 1.93 nmol PCT/US2006/024740
fol |l oned by met hanesul fonyl chloride 20 (0.05 ni, 0.64
mml ). After 5 mn, a solution of nethyl
ammoniin SKTHIRE kb SRENNE mBNdee wacaitacnsy vith ®AM,Miedgyer aﬂ1yﬁ14>us Na,SO,4

S et e e A RBAB s sc

acetate-he@dnds astthedelh&rldfblpremﬂmthc amide ﬁn@ucrtesul ting mxture was

eX T a4 £ i br B e oy Lok (AN 009 S dIPA FRH 3 mL), was adde

filtered g concen ac 0 e resi

IN NaOH\§t imfl)) éqilowyd by NS owfalt é\g‘ﬁera%xn yeagiagryivpas pompleteniy pvas neutralized to
H=7 byqﬁe,e&ﬁhﬁm he )fﬁ@ﬁﬁ TRe RE@Hﬂﬂ%th@w@é@x%ct&ﬁwﬁh &my1RYetate, dried over
a sol ution, of ester i nter glat [
anhydroqsmez%@, Filgreqais) CROGAHR BN by RHE® YRS PRIEHPY EVHES Phase HPLC
(Gilson) Tdrotigs Ekzirﬂlpl'QB I @ENMROBONMMEEZ DRISTRS:) smsr(ﬁedﬂ)au 2[(BORED), 2.63 (1, 2H),

25 o0 BT G20 L, Tl B PRERR T & Rk O Ley Yk 17 s

1H), 12.53 (e, GE)ghOMS n/apes (Me3 dri ed over anhydrous Na2SO4,
filtered, concentrated in vacuo and purified by

reverse phase HPLC (G| 19 4Provide Exanple 2. 111
NMR (500 MHz, CD30D) 6 1. (m 4H), 2.3 (m 2H), 2.7
(t, 2H), 2.85 (m 3@)3 (t, 2, 37.45 (m 3H),
7.66 (s, 1H), 7.7 3 S 24 (Mrl). -45
WO 2007/ 002557 PCT/ [US2096 EXAVPLE 3 O H I \ \

HO O OH To a sol yjA 0 W%y - 2- napht hal dehyde

(3.6 g, 19.38 mmD inh toluene (100 nL) 5 placed in a

pressure vessel, was added

(tert- butoxycarbonyl met hyl ene) tri phenyl - phosphar ane

( 8. 76Tqa sol@Bn2%s methy] 3-(3-tthmophssyl)rremepats (AQme, Gkld mmol) in toluene
@mL) d}a‘éfah&&i? r{ﬁ'/i borele foill 00 13, f82 ;Hﬂ‘ﬁ)l)r ?ﬁfrﬁdzedx Btoh (EmiPilowed by

I n vacuo and purf u5|ng a Bio
f

Pd(PPhf gbﬁreﬁ‘émgcré?‘:@ﬁﬁ mjxtug wes U}?ﬂé{‘?ﬁiylp aé’ﬁeéfué‘f e&fé‘ﬁ@? tggmlxture was
cooled td JZ?°G3 HH@B& WItH etBliMRethid SR R&HRYith Witk biRs] Hl@édﬁ)veﬂ'@hﬁirous Na,SO,,

ution thls u 6- met hpx na 00
Fitered S p{pogpigqan ey, Theterdi NS TSOPY R AR B R0 % oot
acetate-hamseatbihid tRebityl gibéuct.esul ti ng m xture was st irred
under T E(%\#Q)% olf F ntel‘r%e ate gipjem ro%%%:h&? mﬂhﬁi rﬁ)\% added

filtered rou e an ncent r at n vac
MeOH (§imfg anch®N Na@Hr( méd Aferestitring for 1 ptihereacsion Wtuwafa&neutrahzed to

pH=7 bystﬁé éﬁdﬁtﬁ)ﬁ 0@ NS TRE R&UI l‘%ﬁ'ﬁﬁfuré WhesaRdik#h iflydQediBe, and the organic
i.n DCM _co

phase Wmdm(i OWWWaz%ﬁé?f%@ﬂﬁ‘ﬁ%%%ﬁe%ﬂ%g%?ﬁ? OLHhBBr %t“ﬁﬂs é‘se% in the
next steplﬁﬁhoﬁwzﬁﬂmﬁ(ér putification. 1hiscud i itemmedite witdoapied to(nzbthyl-P-amino-
cyclohexteﬂe uslnggtﬁ%ﬂml armrocggures %?I'IIQCECF g?l{}] I?Qagxglets g? \éfegﬁ E!m %ﬂwas prepared
by saponifidatiomet the penﬁlmelatﬁreg‘anumgl séxyidar Pmsdlmﬁfsl ag desguibad i thieFaaoplgs above.
"y NMR'Y@&?@?IZ chl dﬁ)%" P@'(Iﬂﬂﬁi)%fiﬁ%ﬁ at &l 1201) VAGHAG, 208 01 (¢ 20,72
u pur i hronatograp y using 2

lH)73eﬁWﬂH)%ﬂ%@%ﬁ@DH@%%ﬁé@ﬁagjgﬁﬁ%ﬁ§4 8Mils transesterified

net hyl ester (97 ng, 0.42 mmol) was dissolved in THE

(3 nm) and McOH was adgshn mb) foll owed by IN NaCOH

(2 m). After stirring for 6 h, the mxture was 20

neutralized to p by ¢ he additi e# HCl . The
* et hy

resulting soluti s Jextract ed | acetate,

-47 -



10

15

20

25

30

dried over anhydrous Na2SO4, filtered and concentrated

in vacuo. This naphtholic acid was used in the next
wae@p/ovasshout any further purification. To a sPCT/UBZING/024740

of this naphtholic acid (106 ng, 0.49 nmol) in DCM (5

m.) cooled to 0 C, was added TBSOIf (0.17 niL, 0.73

mol ) followed by triethylamne (0.14 niL, 0.98 mmol).

After 25 warmng the mxture to 23 C and stirring for

2 h, Tle dbﬁﬁlnfgl.tff BE(BI-éd)n’ﬂmhttdyB paapitinid aeid with methyd2-ardiheryclohex-1-ene-

1 carboxgﬁge%laﬁcl) Wl t{{f'é L& &ﬁ%rgg(e}sg@&h Qd l\ﬁ”tﬁ&%es gﬁdvg dT@ X ?cglutmn of this

rous ere concen
aryl broride mtmdlsue (30 mg,é)dl 3frareal) 20 dviydoxit-phenyl\pergnicacid: (38 mg, 0 2 mmol) in

THF (0.9 HE? 'd}gag acﬁd%d e o {ﬁ)dS l‘ﬁﬁq—bl\ﬁ %olﬁh&)} f\ﬁﬁ&vé@qu@qdl (bls-@crtt-’tﬁ&yl-phosphlno)

t he m X
forroceng palledingndishloists ligsack die é"@c%nt‘ﬁssé{ ‘M%ﬁl ﬂualafétvathé\b @H éeated to 85 °C.

After 3O]?ﬁ1|ﬂ,t5tﬂé RadtRY 3{1}(?6&5%@ t%bcﬂ@ﬂ tg\RHr and(A1Ed Qi efﬁﬁl?ast@ﬁte ghe resulting
ered and concentr.afed i ve es

mintre Y5 PG VAR BB SR Aoy esengaats o gr MR iifseeipi8in vaouo.
The resi@ig, wad pﬁﬁﬁed‘ﬁytﬂa)sh throbXIdirophynking 199G stigticbetiteBlvkdne§ 48he elgant to

. 20,3 I by net hanesul fonyl chloride (0.012
obtain TGS B I CNEE O EE e T 2. (0. 012

am notlis intdyardiate ester-vias sapopifies feltosvingaimitay pragedupe desepibyd in the

Exampléé@ﬁov%d q@m 5@0%@& @)Ms?Blﬁﬁ) %Q%t(hpﬁlﬂﬁlz&h %ezH)V\@%s ¢ %e@l 180 (bt,

281,294 86 TG PED 0 hetoliB e Bib 548 st 6 250, 9.2 s
1H); LCMSkhA/3890G/1924740 anmoni um chl oride. The resulting
m xture was extracted with DCM dried over anhydrous

Na2SO4 filtered and COW d in vacuo. The

resi due was purified by romat ogr aphy usi ng 10%
et hyl acetate-hexaneQas the eluant to provide the

am de product. To 'onmi this internedi ate

ester (109 ng, O. @ ¥ (3 nm), was added 5
IN NaOH (1 nL) fo

F ( m.). After the
reacti on was conp @
I

‘ lized to pH=7 by
the addition of IM®HC . The resu m'xture was
extracted with ethyl acetate, dried oVer anhydrous

I\IaZS filt d t

SO P PR EORBETL L Ve (e g
butyllithivon (2 dwhld €6 Exaetp?. 2 M3in heﬁnm -18500 Thepesul DSOS w8s @r@d at 78 °C
for 30 mgr{% n at%( o£ £H addi?tfé)lal 33 A 'fltle sogﬁﬂyﬁ was e+ c%ol@@to 734@ and to this

solution;wagmad qgl drqgsqjlse egsogltleb ef tequlryne 2:9:(7@5 @b? 9%013_ ﬂ%O mI_th '51}-_1% After1h

at -78 °C{ RShe éUdl)fe idh@]&ﬁ v&?ﬂs det%3 8-chivkoly- oxc@iﬁrWé-@ A8 g, ERIAMILES ﬁmtlaﬁ in one
utli.on or ne n onat e

i R S e 8576 By TR VR GGl e,

residue pésatilyted inoth@0D el o ITHIF(NMIEQH wgter Ov: ﬁQ‘h’hﬂb) )To thivinhie2EaB:s added 100 mL

of lithiu%%gbgokﬁg (l(ﬁ 'ﬁnvt)atet o!lrld‘%l\(@l%ftﬁﬁ'neg dsgﬂl@lgf Qgs) Hirred G@en{l@gu L&tﬂ!eﬂgmoving

pressure
some SOXEtel VaRud thqwremmnmg@ﬂ@owa@yer 90 P@@C‘Fé with ethyl agpipigr dfe aqueous phase

was acidi¥iddvigt i unﬁpﬁtkaj eFhe WS Ry ek ffact@tvREh, et hd3fite, Bkid tBE combined
over anhydr, ered ang.concent r at

organic {Fatigps Werh, grl?dg\gﬁt}eﬂpél%glfﬁ% Hl ?cglaen&?t Frégaﬁuo to give ﬂ?edketoamd as a grey

solid. chronmat ography using 10 % ethyl 20 acetate-hexanes to

ive the [ u cl.. T0 o) t

|gnt er ﬁ}%af ]tltéor{%éﬁs e oaﬁldégte%ﬁ a? (!0% 1—%6 %'I"o??d‘ 15 S’i oFthanol were

added hyiothmindiGHkachlorit (023, SNniOhiatdtrinthylamafet 30 me, .om.nﬂg 3.1 mmol).
The relet‘ng ixfire WiiSehEARLEAR 5 %ﬂ.uAﬂer"}@rﬁoﬁx?ngtﬁaﬂu i% §8kubOthe residue was

diluted with ethyl acetate (100 mL) and 1N HCI (20 mL). The aqueous layer was further extracted with
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pH=7 by the addition of IN HC. The resulting mxture
was extracted with ethyl acetate, and the organic
wW@b@gmo2s8s dri ed over anhydrous Na2SO4, filterrd/asmo06/024740
concentrated in vacuo. The acid was used in the 25
next step without any further purification. This acid
30% ofjiseproparetinaherofers @oLidl el). tThe wegahiy fra@icariva-combined, dried with sodium

sulfate &M%ﬂ&ﬁ%&éhem l&%ug g%%lbg the ;I:n{;@a/lclg fas B hﬁ g%@/es%hgs"lé%s i es}mecﬁgce was

repar

dissolvagl4p éwhlpw@mha@m(zemﬂt) lved baspriti nomiee(l@siet Mnsldmylomnnthme) was added
at 0 °C. pl‘lfé@&ﬂliﬁl@ 8a&§olgﬁ§%ést§ﬁﬁted i r&cﬁﬁ teﬁé%@ﬁr @H%gﬁ)ﬁe %gla_!*. Mhed with

100 mLﬁl)wateQaté)é’CC% mture glag gxty(apted 2/[!.‘3’1 30%. 1;5_0p(qy>anol 1rg_qglorofpng 5The aqueous
layer coit#iined kflot oFpré&uct 48 a yetidw sdlidy &/hicH wad ddidected VBt Mién. 3ﬂ§ queous layer

-47 \WQ 2007/ 0025
O CRNE ) G kAT L .
sulfate qnd opiconiratedds vatuwitd givente hydrod- roduetasyclelione Xolld- a8l Ereverse phase-HPLC

: arboxyl ate foll owed the simlar procedures as
punﬁcaé ﬂ:crl bed in the Exanpl es above. To a solution of this

aryl Beenrplyeon afitleip hrdidatacidiBermegiate)(11@HE v jmal dh 15 mL of
dichlorofcfagO%¥re Bmﬁeﬁ)ﬁﬁdm&éﬁv Qnga? B %ﬁ@ﬁanﬁ%rt-@ut%d%gﬁs lzﬂ:hlé de (192 mg,

L3 mmﬁa@r %&B gheo‘;? “itln\g%%g‘?%‘sﬁww%mé}lh PheBHHRA &ps fhen P'@efeqdéy Biotage

toglvethélbﬂoélﬂhthﬂ’ﬁdﬂdthksm’ﬂ de |i gand The reaction vessel was

Tr legi? ?gﬁ bl “N%thls 5 @ﬁéﬁ‘é‘&w 18%%" ‘gﬁﬁﬁ? rplg}plibn ﬁn{'} gthe

dichlorogtethahe wiere pdsed . 1 dms)f DK brtd axgly] etilorfden(@ 1 vmE.,, 025 thad], BiM n
dichlorofRiiBhe) 2P6 *C)EA 11 b InEH 0 WY 8fe A mfﬁ (28R%a SA}%E R dom tédlje?a;rlﬁg 8nd stirred for

and concentrated i n vacuo. ere ue was
30 min. Blihe platiles were mvg@wﬁ%p gt t ghersiduevrpy pdded 2 mL of dichloromethane

followedByehéthd 2%14%9@0@&-1%& £kBiy1akO33 theOBD Sinhol)h %Q WL Yas stirred

t di.at t
SN RO R
The crudehaixtubecaasplirestlygineified by BiotdR(A B0 etizcethidBEXad8)to Bivd tHeamide

.24 (m 2H), 2.63 (t, 2H, 2.80 (bt, 2H),
product Jggcod;%ss . 6.83 (d, 214), 7.13 (d, 111), 7.33 (t,
1H), 7o aeplytipn of thys sityl efher @@thyleﬁ;er iteradia,(19thg.)0.023 nxRol, 23%) in 5

mL of TﬁFMed}bl))vate}-@b@J@ £ 153 Qs QcM‘e&-)l N ébﬁlumdxﬁle% ?1?) %ﬂdq drgg of TBAF

OH_To a sqlution of diisopropyl amne
(1 Min ﬂ;%a YAffeR S sppat?P G the mxtiygg avag gensentygted i yagpe Pltdrﬁmmlflgezwas

d1ssolvedir’ln, DMBONwEith was Iﬁlrllﬂbd By R84 haseAlIPEC &Gifson) b 8ive ﬁ%bﬂbﬂés@ 911 This

i 0 B B 2L e Pk 10 P i 2

lithium hyé;ogdg (2ol t M i Sla@r) dihd resoltingimixtge was stored atv@emaelagethture for 3 h.
The mixfFORW c%ﬁ‘ceﬁtra%&i alﬁh'dggol%cd ih ?tM Oﬂﬁe Ig'&tuge \z;%?b&gﬁ?ci;%{ nl%verse phase

HPLC (G @e@)éo §’E9|V131F Fé?inﬂflﬁé awh@a bm@wpb«i oIMNM%dmo;mds,éOQ B35 10.4
(1H, 5), D44 QH3d), 6185 (s7 BH)YBBD X 1H,MdNBA3 (2H, 1), 2.98 (4H, q), 2.83 (2H, 1), 2.73 (2H, 1),
249 (2H, t), 1.87 (2H, t); LCMS m/z 369 (M+1).

EXAMPLES 7-15

The following compounds were prepared under conditions similar to those described in
Examples 1-6 above and illustrated in Schemes 1-6. Example 15 utilized triethylamine as base instead of
imidazole/DMAP described for the TBSCI silylation step in Example 6.
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portion.

over 2 h. The solvent was then evapor at ed,
wo e@rdesswas diluted with 200 ni of THF/ MeOH wed BUS2006/024740
To this m xture was added 100 nlL 25 of
and the resulting.

(v:iv:v=3:1:

I'ithium hy

1).
droxide (1 Min water),

The resulting solution was warnmed to 23 C

and t he

solution was stirred overnight.

After

r enovi ng

SOone

in chloroforﬁﬁ Th

solvent in vacuo the remai ni ng aqueous |ayer was
extracted w th %% acetate. The aquebus pwggﬁs was
acidified mnt ntil pH=3. The m Xt ure
extractedwith e aggtate, e t he fonbi ned
ogganic friaction rejdried sodiJn1sgié?%E and
concentratjed in u ket ohci d & 'Brey
solid. 30 |To a soliutildn of tk ket oac|d internediate
(0.72 g, 2.6 nﬁﬂ?) On 15 nL of ethanol { were added
h*ydl U)Cy'l ante IIY ochtoride \TJ 22 g, 31 HIIUL) and
triethyl anine ( ng, 0.44 m_, 3.1 nupol). The
refbul ting |mxtu as Peat ed at reflux|for BOEM-If t er
renmovi ng gt hanok g\ vasuyo | duel was dil uted
with ethyl| acetatle (H00 HO | (20 nl). The
aqueous | dyer m@sSburther exns d with -48 WO
2007/002587 PCT/ US2006/ 024740 -30% of i LQp{L@panglLH\l
chloroform (2 m®. The organic fractions were
cobi ned, [drie h_x IMasSul fate apd coaggntnat ed
i n vacuo tjo give thH tricyd as a pal g yellow solid.
Thi s interinmedj s dis =gy, di chl or onet hane
(20 nm.) and borontri brom de (10 @ 1 Min
di chl orongt hane) was added at 0 The resulting dark
[~ soturion was stiLrred at roomgeenperatufe for 4°h
before it |was chég of water at O T.
TR® ni xturle wa (@ 4 sopr opatf8i®h
chl oroform The aquaous contai ned a | ot of
product as a pe , ch was copll ected by
filtratio The aqueous LmLe_L_mg_f_up_h_e_p_gx_t_p_ag{_e_d__

W th 3096isopropano| b organi ¢ phase
was dried wth _sodium, sulfate ongent raRUeE-1)N
vacuo to give { hydy oxy produ- alyellow solid
after reverse phaseNAPRE ionf 10 To a

sol ution of thiskhyH internmed|ate (110 ny,

0. 42 nmmol )| i nf95 ﬁ{ dICh oronethane wer e added
T dazote (87 ; ‘

tert-butyldi yls IyI 192 g, 1.3 mmol)
atl2RT. The re St pd foto34MiD) The
m xture s thgn phr|f|eo Biotage {o give the
product as HOcoCbrIess 0|I To a solut{on of this

i
O+S—St T yI

15 di chl or
chBori de (

ERV N
k,

p nixtu

o —m—3—nt—of
[ DVF and oxal yl
Hi chl H0dMet)hane)

at 0 T. Af : re was warmed to
roomtenper a goand stirred for 30 mn. The
volatiles were remved-in vacuo—andtp the-resi-due
was added o fol | owed by net hyl
2-4m nocyc yl ate (85 nop34QMRB
mol ). The migdd overni ght and then
DVAP (10 ) was added. The 39 M xture was
stirred fq? an addi ti onal . he Lrude m xture
was directjly purified by Biotage 2-1056ethyl

acet at e/ he
col orl ess
nmet hyl est

xane) to give the am de

product as a

oil. To a solution of this silyl ether
er internmediate (14 ng, 0.023 mmol, 23% in
5 nL of THF/ MeOH water (w3:-v= 3:1:1), was added 1 N

sodi um hydroxide (1 nL) and 3 drops of TBAF

THF). Afte

r 5 mnat 23 C, the m xture

(1 Min
was

concentrated in vacuo and the resi due was 25 di ssol ved
in DMSO, which was purified by reverse phase HPLC

(Glson) t

o give a colorless oil. This



material was then dissolved in 3 nL of THF/ MeOH wat er

(v:viv= 3:1:1). To this solution was added Iithium
wohigarossede (2 nb, 1 Min water). The resulti ngPei/K$2006€024740

was stirred at roomtenperature for 3 h. The m xture

was concentrated and di ssolved in DVMSO. The m xture

was—ptrtfHied—by Tevgrse phase  HPCC (@ 1son) 10
provi de EXanpl g6 asya ligQt brown soljd. 'H NWR
(&%et one-d6, B 4y S_19. 4930 (1H, s), 7.38a(tB d),
6.85 (s, 1H), .13 (2H,|t), 2.98 (4H
q), 2.83 (j2H, . .49 (2H, t), 1.87
(2H, t); LCVS mvz —BXAMPLES [7- 15 The
fol | owi ng jconpounds were prepared Qiider conditions
s+-A-ar—te—thoese—descrtbetd—+n—35Exanptes—1-6—above-
and illustrated in Schenes 1-6. Exanple 15 utilized

ri et hyl agi ne .as base instead of i m dazol e/ DVAP
ImﬁLm%%%%*#%%§ﬁ%%?ﬂ‘%e TBSC1 silylation step in Exanple 6.
-49 WD 2007/ 002557 PCT/ EE2004/K0P4740 EXAVPLE LCMB O

: 1 : , 348, 2m), 7.
]l S F RO Ror S .08 348 .0
(m, 2H), 7\ {ip, 2H), B O 13 N2 RS G H)- HHo oo 13 N O
390 (M1) H
EXAMPLE 8

"H NMR (500 MHz,CD-0D) § 0.9 (d, 3H), 1.3 (m, 1H), 1.57 (m, 1H), 1.7 (m, 1H), 2.24 (m, 1H), 2.35
(m, 1H), 2.45 (m, 1H), 2.7 (t, 2H), 3.05 (dd, 1H), 3.1 (t, 2H), 7.34-7.43 (m, 3H), 7.65 (s, 1H), 7.72 (m,
3H).

EXAMPLE 9
'H NMR (500 MHz, DMSO-ds) 5 1.55 (m, 4H), 2.2 (bt, 2H), 2.6 (t, 2H), 2.8 (bt, 2H), 2.9 (t, 2H), 7.3 (m,
3H), 7.4 (¢, 2H), 7.56 (d, 2H), 7.62 (d, 2H), 11.6 (bs, 1H).

EXAMPLE 10
'H NMR (500 MHz, DMSO-dq) § 1.55 (m, 4H), 2.4 (t, 2H), 2.62 (t, 2H), 2.84 (bt, 2H), 2.9 (1, 2H), 6.85
(t, 1H), 6.95 (d, 1H), 7.15 (m, 2H), 7.22 (d, 1H), 7.3 (t, 1H), 7.38 (m, 2H), 9.4 (s, 1H), 11.6 (s, 1H), 12.55
(bs, 1H).

EXAMPLE 11
'H NMR (500 MHz, DMSO-ds) 5 1.55 (m, 4H), 2.24 (bt, 2H), 2.66 (t, 2H), 2.82 (bt, 2H), 2.94 (t, 2H),
6.75 (d, 1H), 6.9 (m, 1H), 7.05 (d, 1H), 7.25 (m, 2H), 7.35 (t, 1H), 7.4 (d, 1H), 7.45 (s, 1H), 9.49 (s, 1H).

EXAMPLE 12
'H NMR (500 MHz, DMSO-dg) § 1.55 (m, 4H), 2.22 (bt, 2H), 2.62 (t, 2H), 2.8 (bt, 2H), 2.9 (t, 2H), 6.9
(d, 1H), 7.2 (m, 3H), 7.3-7.4 (m, 3H), 7.44 (s; 1H), 11.6 (s, 1H).

EXAMPLE 13
'H NMR (500 MHz, DMSO-de) 8 1.55 (m, 4H), 2.2 (m, 2H), 2.6 (t, 2H), 2.8 (m, 2H), 2.9 (t, 2H), 3.2 (1,
2H), 4.55 (t, 2H), 6.82 (d, 1H), 7.14 (d, 1H), 7.3 (t, 1H), 7.39 (m, 2H), 7.42 (s, 1H), 7.49 (s, 1H), 11.62
(s, 1H), 12.5 (bs, 1H).
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Ho OO 14 ?--N 334 (M1) HOOC H/ -50 WO
2007/ 002557 PCT/ US2006/ 024740 O 15 NH N O 383 (Mr1)
woid0Q0@Es7 NVR data for sel ected Exanpl es: EXAMRUEUS20064)24740
NMR (500 MHz, DMBO-d6) 8 1.5 (m 4H), 2.2 (bt, 2H),
2.65 (t, 2H), 2.8 (bt, 2H), 3.34 (t, 2H), 7.4 5 (m
2H), 7.54 (m 2H), 7.78 (d, 1H), 7.92 (d, 1H, 8.08
(d, 1H). EXAMPLE 8 'H NVR (500 NMHz, CD30OD) 8 0.9 (d,
3H, 1.3 (m 1H), 1.57 E Wfﬁ?”l?(m 1H), 2.24 (m
'H NMRJ(b'bo MBz aiMsbms) sths 135 (o By, 22 (7 26, 2. M, ,2H$ 3@ (t, 2H), 7.35
(7}4%" éj;%i ' '34-7.43 (m 3H), 7.
(m, 3H), 74 (¢, 2k MPLE 9 'H NI\/R (500 |sz
DVBO- d6) 5155 (m 4H) 2.2 (bt, 2H) 2.6 (t, 2H),
2.8 (bt, 2H), 2.9 ;L%g 7.44 (t, 2H),
7.56 (d, 211), 762(d 1°6 bs . 15 EXAMPLE
"H NMR1(Bcetdtie-RlyR0q Mm) MHk 8 (INBD7dB)(115 ), 65851 ((IH} d)461)30 (121, 4d); 2.96 (8H, m),
, 2.84 (bt, 2H), 2.9 (t, 2H), 6.85
272(4}12@%&6‘@1284)95 (d. 1H), 7.15 (m 2H), 7.22 (d, 1H), 7.3
(t, 1H), 7.38 (m 2H), 9.4 (s, 1H), 11.6 (s, 1H),
12.55 (bs, 1H). 20 EXAM@hRpPi16H NVR (500 Mz,
DVBO-d6) 6 1.55 (m 4H), 2.24 (bt, 2H\, 2.66 (t, 2H),

2.82 (bt, 2H), 2.94 (t, 2H), 6.95 1H), 6.9 (m

1H), 7.05 (d, @6 ,5 3 L 1H), 7.4 (d,

1H). 7.45 (s, 1H \oz9Ns] 1H]. H5 ©GWPLE 12 'H N\WR

(500 MHz, DVMBO-d6) 8 1.5 (m 4H), 2.22 (bt, 2H), 2.62

(t, 2H), 2.8 (bt, 2H), 29(t 2H), 6.9 (d, 1H), 72

(m 3H), 7.3-7.4 (m 3H), 7.44 (s; 1H), 11.6 (s,

EXANPA Bolanag therglddhmie(isoonadiase, (1 BRBCS. dgmod), %hﬂ@ﬁqlmylphosphomum
methyl adtidlte (321 % 8(1Mhméiln 152m§ of {olue’ﬁ)é'&las Rated 430 Ettor 18 hgl"}(etmlxture was

directly plgjl)ﬁei W B1cr$ag3 (5( {ZOI:’% ql]yl ac7tat§9n bqﬁkgeé FsB g1ve7th§ gn({aget.ps ] quht y?ll% solid.
(s, Ithis enbdtcbdernfediateXHy4 g1%8 Mmbl)and BdAC.(10%, 170 mg) in 200 mL of
methanol was stirred under 1 atm of hydrogen gas (balloon) for 12 h. The slurry was filtered and

concentrated in vacuo. The residue was dissolved in ethanol/methanol (1:1) and purified by chiral OJ-H
(9 mL/min, 28% isopropanol/heptane, isocratic, 40 min/run) to give the enantiomers as white solids.
Elution times of these enantiomeric intermediates were 18 min and 22 min using analytical Chiralcel-OJ,
(25% isopropanol in heptane, isocratic).

The ethyl ester enantiomer (400 mg, 1.32 mmoL) was combined with concentrated HC1
(2 mL) and 4 mL of acetic acid, and was heated at 80 °C for 3 h. The mixture was concentrated in vacuo,
and to it was added 15 mL of water. The mixture was extracted with 30% isopropanol/chloroform. The
organic layer was dried with sodium sulfate and concentrated in vacuo to give the acid product as a white
solid.

To a solution of the methyl ether (410 mg, 1.50 mmol) in 20 mL of dichloromethane was
added borontribromide (7.5 mL, 1 M in dichloromethane) at 0 °C. The mixture was warmed to RT and
stirred for 18 h. The mixture was quenched with water at 0 °C and concentrated in vacuo without further
purification.

To a solution of the phenol in 60 mL of dichloromethane were added TBSCI (0.57 g, 3.8
mmol), imidazole (0.26 g, 3.8 mmol) and DMAP (37 mg, 0.3 mmol). The mixture was stirred at 23 °C
for 5 h. The mixture was concentrated and purified by RP-HPLC to give monosilyl ether (0.37 g), which
was resubmitted to a solution of TBSCI (225 mg), triethylamine (0.21 mL) and DMAP (20 mg) in 15 mL

of dichloromethane. The reaction mixture was stirred for 3 h and washed with brine. The mixture was
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NVR (500 MHz, DMSO-d6) 8 1.75 (m 2H), 2.35 (bt, 2H),
wWQ@2007002552H), 2.85 (t, 2H), 3.02 (t, 2H), 7. 35PCT/I$2006/024740
3H), 7.44 (t, 2H), 7.56 (d, 211), 7.62 (d, 2H). 5
EXAMPLE 15 'H NMR (acetone-d6, 500 MHz) 8 11.8 (1H,
then drisg with seHBurh utkatethhd céncSitratelibh vathio tbai®Ohé Biklsilfekbd 1n%r1%§iiate as a crude

YT RN A N o o

chlorid¢ anddithied ihgdrexifd redfecigyelys thé enanbibiners of Bydmple 16 were obtained. "H NMR

etk PSOERDET A 8L U1 AL LS S g3y G 20
m), 2.1543%% o b8THERL, 18, 133 @Ht dyLeMSin/z 870 @4+Bi ot age (5- 20%
ethyl acetate in hexane) to give the enoate as a |ight

yellow solid. This enoate ntermsdl ate (1.74 g, 5.8
nmol ) and Pd/ C (10% 17@?%\)1 B1%00 nL of met hanol

was stirred under 1 atm of hydro n(balloon) for
12 h. The slurr ~. |It cancentrated in
vacuo. The resi ~ {\ "N et hanal / nmet hanol
(1:1) and purlfled n chi -H Mo Fehin, 28%

i sopr ﬁ,ganol [ heptane, isocratic, 40 m n/run) to give

the errantiaaiiures odxampled 7 3¢rq Rgparepgndsr sipifss cwd#@gs #fdescribed in
the Bxamples#boes) dmmmmemamdwg OB 89.48RTHE s & 18i(PH g 649 (2H dd), 2.86

e 5 28, S8R5 o ALl 30 OS5 S, 1

d); LCMS41®@3|&@(M11)32 rmoL) was conbi ned with concentrated HCl
(2 m.) and 4 nL of acetic acid, and was heated at 80 C
for 3 h. The m xture was concentrated in vacuo, and
to it was added 15 nL oEXAMELE 18The ni xture was
extracted with 30% i sopropanol /cld orof orm The 25
organic |layer was dried wth sodium ate and
concentrated in vacug_to e the Hci roduct as a
white solid. To a § '?amf theygeghyl ether (410
ng, 1.50 mol) i S.p—ef dichl ororrét hane was added
borontri brom de F'? 5 nm, 1 Min dichloronethane) at 0
T. The m xture was warmed to RT and stirred for 18 h.
The nivanigiues ofgls mpileny hmthobertzbthisadle (8.5, 40 nfinell)@nd ethyl

a—brom%ﬂ%ﬁt {2 §d59'nﬂn8'l% emea Eho% fnl;L ﬂiﬂjﬁﬁe 1 oc?q reﬂux gﬁr 2n1?_ Afger cooling

fication Ut Ion O
to R, tirmessfriaigree ﬁ‘%ﬂﬁ’é’fe@\éﬁf Bleationste +fiBiche ]QIOdlEVaEga yio8 solfdhwhich was then

heated il M3dlkaia lo€ethihoP@0Q mLY utlePFoRLY 200, @Wal{lagmﬁ@of th I%Sl.lltlng residue

s stirred at
st oo e R P P IH AP TR BIPORPE iion e an organi
fraction, ihich wasWosd With scelivnesulf@. IRe goncentdatiatin vaam 16ds whpditicad
. : Wtion of TBSCI (225 ng), triethylamne (0.21
mtennedtln% %aﬁ]sgh P (20 ng) in 15 nL 35 of dichl oronethane.
The rEugtalgionef hisaster RS g 065 mowpliind0Bmh of dighiaresivthdne was added

DIBALHT\(IWS Rl 117 in HeREndT1 &% HRDWRS’S .5 R aMA ROA7E Q94 ixture was quenched

PCT/ US2006/ 024740
with water and slowly warmed to 23 °C. A saturated aqueous Rochelle’s salt solution was added, and the

mixture turned clear overnight. The organic phase was washed with water and concentrated. The
resulting residue was filtered to give the aldehyde as a yellow solid.

To a solution of trimethyl phosphonoacetate (0.71 mL, 4.33 mmol) in 40 mL of THF was
added nBuLi (2.9 mL, 4.6 mmoL, 1.6 M in hexane) at 0 °C. After 30 min, to the solution was added the
aldehyde (0.67 g, 2.88 mmol). After 10 min, the mixture was quenched with water and diluted with ethyl
acetate. The organic phase was concentrated and purified by Biotage (20-30% ethyl acetate/hexane) to
give the enoate as a white solid.
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then dried with sodium sulfate and concentrated in
vacuo to give the bis-silylated internedi ate as a

W@ ewd®eo2sbr own oil . Foll owi ng the previously deBCTUR®A6/024740
am de formati on and hydrol ysis procedures using oxal yl
chloride and |ithium hydroxide respectively, the

enant 1.0 HF&%}P%%& gﬁ@éﬁglﬁ)@ i@ mABLR @@ﬁ g 1%QnmolgﬁnWRdeof methanol was

(et han 7.41
added toeyllgsglra(zma Q#y e 13 %mn?lzmherwlxwe Wes stﬁf)i r reﬁwa r equlghst The
resultmgrglear golﬂtﬁn(\&)tho&)entraled&ﬁd %&hﬁedizr Gilkor?B g(iw%fthe hdduct LM HReZolid.

M1) .
enant TQ) Fré‘f‘l%tl%‘f"f ﬁ&l%?ffﬁr é23 %X'ﬁ?}g‘g?tegﬁvmv-grl :1) was
added 1CANGKE § NORBecs LiwIS eslithoed After 1.30, ﬁhb\ ﬁ’ll}Em‘a iwqak eddifibdusing HE to pH=4.

The mlxgl%ngsgeex%gc%%g\hﬁgéﬂc"(y 120%@3a}1?lélil_lchlor%fo HE}“ ges % ﬁZc ég]fe( \gzg cggcentrated

to drynesltbigivel the,acid.a58 whittisolad) , 2. 30 (2H, m), 2.16 (3H, s),

1. 60 ichloromethane wa
E%yi(gﬁ%n oﬁltl‘?eiﬁ{t@ﬁet}}_ﬁd(%zo ﬁ%%ﬁ%dlﬁﬁ' gﬁ% h)l( oror eth ne was
added bqwntubr@nm(ﬁéw A frodietiorempihancdrtd °Ca The guixtury wapypryned (iR T and

stirred f&tlblhl Thé n@;&ﬁ&@%&’ Hinehed v{lﬁﬁveﬁergt 0 5'_9a s])ed\/‘ﬁfh ﬂﬂ)%’ﬂéfﬁﬂ)pfdpanol in
of DME.under ref| ux r..CO

te I in
chlorofor@r Af'tﬁrecoﬁ?e@l??ttﬂ“t fhe %1%8*"?‘&6%*%@08‘;?‘ iWPT St A pejid °
af f or To b belutponadtids pieBoldn Y& hlwi/dieblotahethahd whrewddsdIBER1 (380 mg)

and trletpygl?mlzfe ﬁi m%.ﬁ gatja:c LS nm&@urg stﬂl?%d g‘cgg’% %ﬁbxvayt{ég &ith Jggek.géﬁer

I oni ng e res resi
concentrafi¢reof theoorgamit fractipn mheussld'@ e mymﬁ@dytlﬁl-HP & givthe mereTBS

product f&ﬂi@@%méﬁ)%&m&ﬁﬁt% & &1&%%&‘ 'TBQCQ@S’@m ruﬁﬁlﬂzﬂﬂhﬁe (0.24 mL) and

1 on dried SOdl um su

DMAP {3 mgémqoéfﬂi, gt dichlorgomethane dhe fe@ctfqzilénlfdiufecw|sp}6ede at0 8?01‘ 1 hr, and to
the mixthfdtvRk BBR Al EtiGH] Beq@laledt ofEﬂet&ylS@inH ahdTBSE]. The soh@hems stirred

MR TIENCL IR T TR

concentra®8 infvaché toagivelthdbigbilydat8l @pditchas andradelravneb Espﬂe‘nma ¢ previously

descnbec%%m‘ﬂﬁe sm)é@ rﬁéqdﬁn&ﬂroﬁ)sﬁ%%e&?ut | oﬁBQal%%hggdéo‘drﬁ%ﬁiﬁﬂ%ﬂomde

ueou s “sal

respectlm'lmﬁmreplc U3 Wesottaiesdy THENME(mghanol e 08 MER 08- FHAE SRS (1H, ),
7.41 (1}1"@?*“76&6 (mtda)\éaitsG(ﬂH 1280 (e, rzab@zh cf T o1 (88wl LOYS m/z 372 (M+1).
Fesidue was filtered to give the al'dehyde as a yel | ow
solid. To a solution of trinethyl phosphonoacet ate
(0.71 nL, 4.33 mvol) i nEXaMBELBHI9 THE was added nBulLi
(2.9 m, 4.6 moL, 1.6 Min hexane) at 0 C After 30
mn, to the solution was added tge al dehyde (0.67

g, 2.88 mmol). After 10 m n, the mx vvas quenched
with water and dil ut ed Wi et yI The organic
phase was concentr . urifieg, B| ot age (20-30%

et hyl acetate/ hexa Og g| ve t he eznoate as a white
solid. -53

Example 19 was prepared under similar conditions as described in the Examples above.
'H NMR (methanol-d,, 500 MHz) & 8.04 (1H, s), 7.83 (1H, d), 7.37 (1H, d), 7.08 (1H, dd), 3.12 (2H, ),
2.93 (2H, m), 2.81 (2H, t), 2.34 (2H, m), 1.65 (4H, m); LCMS m/z 386 (M-+1).
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WO 2007/ 002557 PCT/ US2006/ 024740 To a solution of this

enoate internediate (0.43 g, 1.49 mol) in 200 rnL of
woredonaenss7 was added tosyl hydrazide (2.77 g, 1BCPUS2006/024740

mmol ). The m xture was heated under reflux for

overnight. The resulting clear solution was

concentrated and puri fi ERAMPLE doson to give the

product as a white solid. To a solution of this ester

(230 ng) in 50 nL THFOMeOH wat er (v:v:v= 3:1:1) was

5 added 10 nL of 1 BQUs~Li&d solution. After 1.5

h, the m xture was /aci ¢ fied U to pH=4. The

m xture was extr wi th 309 LSORL opanol in
ntrated to
lid. To a

chl orof orm The qggani c phase was ¢
dryness to give the acid as a white 50
sol ution of the nethyl ether (220 ng, 0.80 mmol) in 40

rrL Of %«F go%t? n%g}i&l V@%g ﬁ"lidg g n@?&ﬁ?ﬁ%ﬁ%ﬁ&&ﬁ‘ﬂ% cg(ﬁeé]’to -78 °C

under a wa@gee dtmcmpIRTe aael addzd) Ll:?ﬁ (ﬂﬁéaﬂf 6225 ), 2.0 Mesohitign m@%? he
reaction %?Q&%q tgM2blc qu 0 nﬁﬁ a8d fheR Qﬁ’en&@eﬁhﬁ@x éﬁ%uwt‘ed%@ﬁ@(l@ Eolutlon The

i sopropanol in chloroform After concentratio
resultinggpigag assarardva vith filyl gpeiieicthe pagnisdpyr etz oS Bprin; died over
anhydrodsiN3SG R Filtére @ indonédhtrstePionalo. iThisGhhaterial ahs punﬁed by flash

chromat(?%lrzls.:pgy ﬁ%}ﬁ nﬁ{ % e[c]l'(yé ﬁgr:ia)?e ﬁe%%lgeg p ea?ﬁugr&}t%%glv?me cyc&}o ente{xe amm%m‘mle as
an off whitersoBd. NTkim thtemmediztd cyvil apanterset aeminonifileowas comﬂvszmth 34-ommoyphenyl)
propioni&gﬁﬁglﬁ%g El'rrﬁlaf' él%gédhfég ?TSD &neg&;lb%% ﬁiitgy gyr(a\g@%ecs&U%\L . 0\}?&6 the amide
bromidewhi ch was resubn1tted to a solution of TBSCI (156 no) ,

tri ethyh yRdwR of @u%lﬂio)’m@d’lﬂterrﬁlﬂ?&?e (883028 ifnoBin MHF@H.5 mL) was

st R i e B S ST S e

butylphogphiho)fetresene phllddiuimedithibrideiligendx(1 8 mEBET mmbhe Adiet stiriingthe reaction in

a sealed %S atS§5I % rfe I‘d 1 8r18\1/te\;5ars1 Idﬂ‘%%d %th e%gyl %gtgtre e\NésB%IY‘@ﬁlFﬁcb Xﬂél thurated NaCl.
The orgamcl 1am Uaadmad oormbmrolathb@ﬁGhnﬁlmedmdtcgncgmmeé inevacuo. The residue was

purifed 1@ Fﬁasl? &ﬂrgﬂmﬁgﬁgp}ﬁrlﬁﬁg GHo,RehyPadelatiR x O Wi R the bl%l%’ll nB¥h&Gate as a

previousl’y 20 described am de fornation and
°°10f1€35’rf§ﬂdr ol ysis procedures using oxalyl chloride and
I I t hi T Byteloof 68s infeBBEuRRs hivdé (34 s 8NP lnéncl Bin\we2s! mixture of dioxane-

H,0 (0.9 Al ”ggaﬁwlu%az&”ﬂlﬁngfﬁ%g?l?q% m%ﬂde mg( éHi jmmol). The

reaction (nizt-mre Was stridit (ZHC ih p sedbed5be( 2H] 8 h.) Thelmi@thirq Wad, them)cooled to room
temperatéxf(é@d rﬂ\ﬁ-&(gzgas QM'&,& hﬁl%@hﬁgﬁ' 91;1?6%8%_(!12101? n@kﬂh@ %gs cddRnRa8@ in vacuo

pr epar ed ondi tions as

and purifiecpi P tseis HhpsorRL ) éasprapie Example ONAL NMB(pUHz§D:0D) &
2.02 (m,2 2l\4d2()n §H§3 2Q4 (hnl2h), S5 rﬁ 4813 '(iﬂ‘td 2HY), 7%1%711(1)15141 d)zﬂ) 7.52 (d,

2 (2K, 93 (2H M,
2H), 75%? 28‘@%5”@2%{) ﬁéﬁﬁil)ss 4 m); LOVG nf z 386 (M+1)
_54 WD 2007/ 002557 PCT/ uszooe/ 024740 EXAMPLE 20 O i

N~ H T /A EXAMPLE 21
N CO.H
HO 8 N :
° @

cl o

-55-



10

15

20

25

30

35

N _ INH NN To a solution of adiponitrile (0.569 nL,

5.0 nmml ) in anhydrous THE cooled to -78 C under a
WoRaoroepss7 at nosphere, was added LDA (2.62 nl, BCRBES2006/024740

nmmol, 2.0 Msolution in THF). The 5 reaction was

warmed to -20 C over 10 min, and then quenched with

satur % ﬁl@ chﬁH'l@ICI byHila®1e thlaib& br(ﬁrﬁ@&lﬂéﬂyﬁ@@[’ﬂ%@) gicdvnviA Scheme 10, in
o, GRS S PED B0t LR 3SR 23

concentrhiet.t Ehﬁdmaﬂmiv&&ﬁspemedat ethrated NHeCioolulitn @00radld td sljustthe pH to 6.
The mix UL\I{V%{ ge b i 1e<I:1 B‘Sﬂao R & 199 9%1{3% tﬁéséxﬂgﬁfbﬁ w{ﬂﬁeetﬂgry‘licetate (4x200

Red a%

mL). Ttarrombinied orighréc fisctioaphwert ﬁrlvdw/tﬂe S@éﬂm glfatpiang cwmﬁmﬁém givethe

cycl opentene aninonitrile was coupled with

3- (4-bronmophenyl ) 10 propionic acid, using_sim

pr oc edop eefution A dzhydsery intermediatertd 4is) 184 20 B, dl“thl?mmethane at0°C

was add€ 1 h&?lph&%hﬁ[ﬂﬂ% g)b e Mhisl&lutio vas 8eh ddde@drophvideldabon tetrabromide

(126 53 oo 08 B AR R Lo v

The solvehiDi3s thedlrémnoved, dayl tHEVeHRE0R:s pQrifedbly)Bictmgt (1-10% ethyl acetate in hexane)

d yl phosph| no) ferrocene pall adi um
"°g”“%e %bdeaa% “e?"lfg , 0.03 nmol). After stirrin

t he r &aetplotion qf d@lyém@ah@épm@kﬁél%g) ig30QmE-of THE wes aﬁ%ced NaH (1.2
g, 60%)‘&‘?@ djl*nlprtl%gs V‘Tﬂenm%lm&as%ﬁﬁ&ﬁit@, oCVBSINGHin Wnk o HEQoRAEh was then

ur at ed The organic I%%er was dried

added thg hfgr@%mmﬂ%@z%ﬁé S48 i QTR TEOREEHE PAT HEFef 4 ifpend stimed
for 1 h bEfRe the sddikd ofasiter PURd fealtinpymiktushasehtr ot vaigr alph yeatise, Rgocentrated

i o PR B PSP "SRR BB g g spe ity
methyl hilomsatd cohemiredi stagrwietorli | e (34 ng, 0. 11 mol) ina 2:1

m xt url“? ﬁl-g; dlgété%gélggvvas%gﬁ TEIEY /Q/Ie%}mﬂ)terv@ﬁ)()&}g]g ed;. ﬂoﬁiOHTTSO mL, 1

azi de zinc brom de
N) at 23rRp The TeFHiEng fodition MBASHTGONFTEI S AR ’fhﬁrr@aw&f Sftheyteatissofvent, o
the resuﬁl@ 2{%@ Qc%dEél‘ p&cér?fate]i&ld‘] antNBI=4 X fr@xttﬁg&/aﬁ bancreo Wltﬁdth@/Dacetate (5x
enper at yre and
100 mL} by compact gty BHFThTSEGPE ik S B AP LB R o i e
diacid a@@ Ghisdiolifl cedaibiyg E@ten-Saectph asbonkielaGd c@thsiomjt. t 0 provi de

EX ngb'ﬁ? Zoglf_tbo E% {c?cp %&%%dlatgagﬁga (m 90 T%o?%m szlgbt’ed at 150 °C

for 7 mi kf)d theh @bleito 0 J¢) Thepohnior was diluted with atipyl pegtate, yRshe, :ith brine, dried

with sodé;)rg @L\lfatte ana %Aﬁcen&ag\ﬁg vé thaaforoMid lont@f@@ooﬁﬂ:e g%%paig% %%?e mixture

WO 2007/
as furtiey PUFiBedBNRRFELG] givepUE PRt éﬁe&ﬁﬁ‘&é af 8¢ ?%Ji%‘“ | dehyde
(4. 97 T8 mSH@WBS fhit bRshewo® idifimddate B00 g)rtheatyl ietonmroid (0.67 g),

Pd(Pth%ﬁ?‘g) %5%@? F‘%létlaf’&%?‘o?;“f hNERS o‘f‘i‘%"éﬁ%g&)t“%“t aa?'ga?%deat 100°C under

nitrogenr @sinigheinasalsdisibe nbtednixmrewtsitheat raditiNkeidEtvweash gthybasetpie@od 1 N
NaOH SE}nLoé %}%%E%ﬁfﬁa%?gg ésﬁecﬁwlth TBIENJBH( Lottt "afe LdH¥ined aqueous layers

before the extractio
were acigifie wathppneenisaiediil

alcohol.

1 1@411 RH?S@ @herﬁgultmgﬁgx@m@srﬁégacted w1th ethyl
acetate P3RS, THAGhILRRE oMBHiE la%ﬂs S@dredshedSoigh BHRe ahd friddewidisddium sulfate.

The rem%ga Qc}l\rfe%tc e?f oréed tgelz l\)/lgry{ produc%lI cohol .

To a solution of the methoxyaryl intermediate (0.88 g) in 60 mL of dichloromethane was
added BBr; (22.7 mL, 1 M in dichloromethane) at 0 °C. The mixture was warmed to room temperature
and stirred overnight. To the mixture was then added water at 0 °C, and the mixture was extracted with

30% isopropanol in chloroform. After concentrating the organic layer, the residue was hydrolyzed with
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To a solution of this hydroxy internmediate (4.91 g) in
120 nL of dichloronethane at 0 C was added

wao eoopleasyt phosphi ne (9.96 g). To this sol uti onP@EES100€024740
added dropw se, carbon tetrabromde (12.6 g) in 30 nL
of dichloronmethane. After 2.5 h at 23 C, the m xture

LiOH (1V¥®Sin 3t1i: 1 THF’/l\mH/QﬁeﬂoﬂS’l Br Alftgrhhe retfdvalloéths ot gamidtsolwan, the residue was
n_renove

washed \(vg i@% agcgtﬁffﬂ Tg%ggaét gcﬂl{egﬁslébx 28 \%r’\a’\%%flﬁweh wltﬁ ?%Cq )th% g?lt %%e and the

mixture amaatewlmeﬂg/bhqemte Ta). aTlswbunbmod]ongamdlamrh yEre washed with brine, dried

with so El}f%apaang g%cgn a‘lsedl:lt(%ggl tHeE)h&%@asrg-brgﬁxé ddifg. was added NaH

m Xt ure was
st irr @q aaixtore@f fhig phenoli; aﬁld ipterpedister (RS S 218110 mloef dighdoromethane

was addt:ch@i@thyﬁqﬂ%qo ish ﬁﬂ,? r 'th‘{’sesoluﬁbﬁ Etmi“@' ws@dded: tﬁﬂblﬁilldinﬁbtl@'lbﬁfl 1 chloride

stir

to
(0.91 )bt DYAT G150 AR 'l 160 DB as VasTHOV Lk ¥k PG and dried
with sodfins bulfa. VIS r&iﬂ'hﬁ@@ﬁg&ﬂc fhdtion &lak ydncétmateaﬁrevacﬁw NTetht raatieidg residue

M AT TN LT ———

Nin dlchietdngpthanal Thatnixtare maawamed to 2135°Q3\ar1drstmed for addltfmalt% sThe resulting

mixture %t?cgln;génn%%&%ﬁ \@E%arﬁqg&ddls-g%%édvﬁ%hw&ﬁ dihdne %ﬁqnm- To the resulting

The resulting
solutionsisk theh efidedes evemnine Sgeraens (HI7 gre) 2 infthesaiples ?‘@%v’élve Igfulting mixture

was stirfeld ?or%ﬁf?ﬁ%%lﬁ TR MRE tnatelil wad Quiiidl vyaaH HBEC YOS veaBdask of amide. To the
concentrale e, \Wwas
resulting, PHC BTyKeLs BB snetinglyviten o 1% SRR o b Efoce a0

mL, 1N). 3y S hy®os oﬁthb & bailiny sShehtmas sethdvad i van. dzmhmsxdai wab added
concentrg%ﬁgﬂtqg %fl%ilﬁ)a Sha &l xtﬂg was %Y{Hagt%d %ﬂkx '36%?5%910 1{81 ﬂlgch%(?féﬁ%rm The

&8CI d "cont am nan
organic talyersvad |ca1menltrat¢1t and prenifficsitby RE4HBLG Yo give tﬁ@)dmebexaBM‘e o H NMR

(DMsofh%Fs‘oB§lﬁfi’zt 5]15% ﬁ{ s§°1f1 67(1H‘ 9, ﬁﬂﬁﬁlhhgm o9aked), W%zglﬁls) B (18, ),

tion acet at
655 T AR 81041 000 258 (2 o O AL 0E B PR vl m, 115
(3H, d);LeMK W& 42nempnoaci d cont ai ni ng some propanoi ¢ acid.

The m xture was further purified by RP-HPLC to give

pure al pha-nethylacid as a colorless oil. The m xture

of this bronoacid inter BEKAMRIE ZD. 71 g), the aryl

boronic acid (0. 67 g) Pd(PPh3)4 (323 ng), NaHCO3

solution (11.2 nm, 1 oxaned,40 nL) was heated

at 100 C under nigdgw W n a seal ed tube.

The m xture was thek=parBitiondd B een et hyl acetate

and 1 N 30 NaCH sol ution. The 8 c layer was washed

with 1 N NaOH sol ution. The corrbl ned aqueous | ayers

were acidified with concentr

Foul S e S TR R wamaero £y (ot CpPornd 52 n
Schemet1NY @ &lidhloidfethahb €1 (Xiﬁ]l))tlw?.addadroga tiiop of BYVER, sndvheérca svhsioe df oxalyl

chloride . t6g18$\r%iéﬂ{% cg(f or?raetga%{:we’lt}ﬁl a)?tgl s %Vé‘f[‘l%it 1§31 ﬁ.oom @%8 rgt{\]PeVa%h stirred for
1 h. Thofestlheg mixtire wyagoptenirated immadiceand t}(e@ dggolg;d ih dicBloromethgpe (10 mL).
To the rgéuﬁﬁz]g%ﬂ% ‘E%Qﬁ‘%n%gled tﬁéccﬁ%@&dz %h&y&%ﬁexﬁ Hev1 élarlMxklﬁte ester (400

or onet hane m xture was war
mg). Thegesting mpsievias étlrf“éjrﬂi’e@tghF r”éltf cile Mt Was i Ffieby Biotage (5-10%
ethyl acBthéithRa¥ o gitkeie adlideds M@cﬂ&[es@&ﬂ 0 C andt he m xture

was extracted 0% i s nol

At ot T RO PR HELGRGRT BomEaosite e ne) ec0s @40
mg, in 36T, of wated i HA (4 mbBwiNde2B8d/ a2 bgon W%?@l&@lddﬂmf 4fboronate

i b b f
ester (3&‘ m%;ll(h%m m{eh%egg%at%dnapggsé/?%}’ﬁa g%? eCS Igv pmg}@ tI'ﬁé reglhﬁng mixture
was partifgesiad betweantetled hcyerateaa@étbatl@ Thetpegagicdagier wes chtffd é‘@@§°‘i}ﬁ@§@fm and

was acidified wwth HOJ until pH=4-5, and the m xture

extracted with ethyl acetatg&7{2 x). The conbi ned

organi c |l ayers were washed with brine, dried wth

sodi um sul fate and concentrated to give the phenol as

a brown solid. 5 To a m xture of this phenolic acid

intermediate (0.51 g) in 10 nL of dichl oronethane
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was added triethylamne (0.84 nL). To this solution at
0 C was added tert-butyldinethylsilyl chloride (0.91
wW@o0anesBVAP (42 ng). After 6 h at 23 C, the nPQI/USB06/024740
was washed with water, brine and dried wth sodium
sulfate. The resulting organic fraction was
purified BﬁRB@MC&b gﬁe tHe Umﬁlp@odu'cﬁo 'ﬂhb anﬁbﬁwdtoly@s precedutaes ddseribed in the

or o
Examplets ﬁ%‘ﬂ’e §av§£ TP 822 %? a8% agf or | d@?goglﬁ%gwl 6K 9,805
(18, s), ’ﬂﬂl‘ﬁﬂod))ﬁﬁﬂ fikh &), 2'9ﬁ élHnde),er?é (R smndH Bred], mo), 283 EHamg, 1.50 (4H,

B a%q 4 h. The resulting mxture was
m)’ll?’zorfgz’e[( ?M N vac o and then dissolved in

di chl oronmet hane (28 nL). To the resulting solution
was then added the enangggmvpiganent (717 ng) as in the
exanpl es above. The resulting m xture was stirred for
overni ght. The crude_material was purlfl ed by RP-HPLC
to give 430 ng qfy /ththe ng am de was
added 6 niL of THF: Ran [ IL,(13: :1) and a

sol uti on of Iithiumhydroxide( 0 iN). After 5
h, nost of the | ow boiling sol vént renmoved in
vacuo. To the residue was added concentrated HC

until pH=3. The m xture was extracted wth

i soprBpHMBI7-2 & @%)MPWQPI\%QOO i &llowed By g?ne\tﬁ%ybenzy 1alcohol
(18.7 mlggn@@tméred nA & (0] ihk n@gtulRywBRHdGo 08 °Q mestirﬂa& for addltlonal 30

min. To(tliq_iesuitjng%ﬁggn Yv:j_s'_:f]ddgt;’l lﬁ'e R}%/ﬁzl {y?la/?%r%rylgé @%gg) (IYI%ZL{}C pa)}'tlon Q‘he reaction

was exotherfiic {nlitsfirrad for 60 Suh Heldde itckas codieddb rgohi-empekptiure . The nidtite was

s {0y ) oo § sy 9, b 8

were extfagted )Nlth E)Q,t\m_r@ﬂg@e o0 ndop?). The cgnbl(led dwhlmmeqhgne_pha.se veas washed

with watIP(Sb@ﬁL'xrBE} e‘i’f@%&d atdahe EH&EN&@ @Hiell &P bBdidM adfele@nd concentrated
above Scheme 11) in

ound 5
to give thg B "és?n‘g nL) was added one drop of DMF, and
t hen Bo #elsudpesiorodf this ahtyimediatel (4. '6@3 alﬁdl.hﬁirmylanﬁndmydfbchloride (8.55

g) in ethtuécﬁ,gg O@ 6{1?[{}9 vt%ars], %ﬁcgc)d é}l aB}F gtg@% %llfllrﬁln\‘ﬁ? of sziL etq?lg r q(ﬁg]mxxture was stirred

at RT oveinightir Bhewalid wamnmedteddiyeld tratronve give thy ﬁ&hxm@w ml@swmedllte solid.
in di 'f@ h%%ﬁ&hﬂ%&%nédé&e (’115)4 g) %&Qs I&deﬁ B?ndlﬁ'esﬂb tn{L') @nd the acid chloride

sol uti on was

shown ipScheing b2 (Rl BhkxLheneiere waé é%%ﬁ(%ﬂl%? & s dand thep 13Gngyfor T h. After

removing, Hﬁstrp?ﬁ&ihé &H&eéﬂdétvkhrs 9aﬁﬁﬁ8neﬂtbbwe€1dw@t‘éﬁ£rﬂl (Eﬂhloroﬂehﬁhne r 'll]hkaorgamc
Rur | f | ed ¢ L2 k0%. eth te

phase Wi P ESATHE) S TR A i D G0 RUP S SR e olvent

to the resiiluetwaseddxt sbe mefhamfoThmﬁﬂmgcthmyewa(s Stiterrd) Theptetid pdllented by the

sl YA g BB e 2 58 g o

pmksohéddl tion of boronate 35 ester (35 ng). The m xture
Was heatnadsRt (30%) @sf)&{dedl-mhs BNEHENESOID N ater 000 k) gJa& added LiOH

resul ting rtitioned betwe et
(300 Lo 8 4% B OV i GG ATFLBEVHEGORAT A SV the aqueons
layer wa§ @dﬂﬁl&l ﬁ)lﬂHf=aI Bilaatidn of thé rdd0)iAH 617711/1'@ @Ak Avhite solid, which was washed with

water, dlg %ylils % 81?(? agea 40%%0%4/5[8 yohh]efnl ?odglﬁé/tg 1d_| Ed‘a%vltu% sgild' et hes

ar ysSi's procedure
descr Thedizture pfithis dExi(@6 e)sméﬁﬁméu Qj dwélommqﬂ]!ﬂne wee addedd).1 mL of

DMF, a?éﬁﬂ inea S%Rlltlblg of oxlz_\'lyi\léﬁ\n{@%ﬂ% N3P &Mook eﬁmﬂé 260 ¢dHaft&)0.5 h, the

mixture was warmed to RT and stirred for additional 0.5 h. The resulting mixture was concentrated in

vacuo and then dissolved in dichloromethane (250 mL). To the resulting solution was then added the

methyl 2-aminocyclohex-1-ene-1-carboxylate (29 g). The resulting mixture was stirred for overnight.
-58.
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(1H, s), 7.43 (1H, d), 3.04 (1H, dd), 2.90 (1H, dd),

2.76 (2H, nm), 2.58 (1H nm), 2.18 (2H, m, 1.50 (4H,
WOorpQo7002637 (3H, d); LCVS mz 361 (M+l). 5 EXAVPRE/RS2046/024740

~{NCOOOH HOK( NNON O 10 To NaH (7.2 g, 60%

was added DMF (100 niL) foll owed by 4-nethoxybenzyl

The solatiohovas theh B shedftith vaiterQZC@ m]Af iaﬂ[rat@&sdﬁld’ﬂn BitarBorfate sol¥Bon fZOO mL) and
tirred for additiona

aried wih Salofso 5 BT Pttt Sl BEREA s added i he
pyr i dilio asglutioioiihe HEB(cBRr Bitegnediate G102 gan 50 oil. of 'Hibﬁloromethane was

added tr,ru@(ﬂ) \Aéiglﬂzﬂane ¥4 3 tﬁ%‘?%ﬁ%ﬁﬁﬁ{u@o%gc ?éla go@ﬁ&ﬁf(ﬂr;ﬁvai%) o é1e \1,% R'was stirred at

RT for bq mig; 9 the Wesvmasmm@red & ‘fﬁ9110 akeetheyresidugrenpitrdningihisthydroxy product
was addé@860 mf. 5@@Hp1meﬂlaﬁal waTJ}??; fiiry ﬁ)‘llo%‘!@b}aﬂ%ﬁﬁﬂ)ﬁ o?ﬁfﬁﬁ% x1de (200 mL,

extra di chl or onet hane
IN). A%\%r}’gl hpmest 6? @ﬁl W-Bwﬁ%%@mpwganmé lwgmg dTo the rqsxdmw added ethyl

acetate (25@ fhLd 2)Xthe) the Hj\f&o@dlﬁ%r Rashetrgiadell €o FH-E5S Efhe WRICHtRhe WAE collected by

steaiof Ry e B R SRR e o By S0l b ey 12
(1H, s), |1 hi €THvedl 1866 129, 825 Had)d7. By QD /)y 7 261 118, ddy,dridaRiiay,i2de (28, t),

v ol 0, 1N L s 5 (17

20 at RT overnight. The solid was collected by
filtration to give the Nxhwigxys am dine as a white

solid. To this am dine internediate (15.4 g) was added
pyridine (40 nL) and the acid chloride shown in
Schene 12 (8.3 nL). T m xt ur e na ated at 120 C
for 2 h and thenmié@& renovi ng nost
pyridine, the resid artitimone dyet ween wat er
and di chl oronet hane. The organic phase was washed
with water four tinmes and then dried with sodi um

sul f afrga ﬂéﬂdd@hta{rﬁ{@olﬂﬂgdfgﬁﬁle%ﬁ& Kﬁr(tl 33 %53(1@ di Pfdnl €2 IMEre was

s iy p et CHf PR B0 FEOT-cAd T Pisemtery Vst

nitrobromae {83 ). tThe metthavwels t}&n (ﬂezﬂkt‘d a2 d30 1T srva@frightt Do HeY&ultig mixture was
s 408 10 S 1 Y B 1 o
dlCthTO(II?@@lG{ﬂ_T)hC mblg ganiig lg}zers \C @neﬂ_wﬂl]_sqk])um Stifaterandg tencentrated in
vacuo toV@ﬁ: asérée'i'lrsﬁlgryatfolige dhety vaas Radedfkfe 'E@I‘EHWV@% g:glﬁe‘ral i tI‘g‘.ﬁmlxture

vent , e aqueous 30 | ayer was acid
was therq:t,?lfe{qdatP aiyF sypindP Yzl PrgeRrdidry gave a white s S0l d,
whi ¢ hmemslsuetﬁls meﬂiylavaatlﬁémnedia&t(bm mg), NBS ( ) and 5 mL of CCl,
u en

under h%%% T%Q or 3 u [ ee Tix t%fehwassq'llalltgfe& atuggle 1115;3te YVﬁS wasHe qt‘mltlbsraturated
aqueous dpdiyrh @F15WE§1 Q%mb) \ihe enigtaidterchs Oxtiacted vath 30ZINGT isoprogharidh @nchivroform.

The orga?xQ:l 14k Qs REshOX @it k’vat(ép ldﬂéd \%1?1 goaﬁlgfl%llﬁg]l% l}%}] l:(glcentrated The re51due was

chl or onet hane
purified R)é?}?éa@e elytingrwigy 39%|eihybﬁperaﬁm a@f@m/fh@hlaron@ﬂ@nmto eiveahe bromide as a
light yello@sulid.i ng m xt ure was concentrated in 35 vacuo and

recor i TGP s Bl 20 PHEAT ot A ot plonaic (1,14 ) at0

After 20 2nim o tho cleat Kohmx)n waeniled the brdnmxietiglefe (n?éim@dlate e mg) in 10 mL of

) A GBS RO e RUFERAETE o 08 v e

added watgrd pReLvi The miartues Wsza0aqied) vithswihyl pestasel (296 dil)niThe combined organic
layers wétk 6RHcBRRRICarAThdHetiOR W QibnTldd BN mL of LiOH (IN) and 50 mL of

THF/MeOH/water (3:1:1). After 3 h, the mixture was acidified to pH=4 using concentrated HCl. The

mixture was concentrated to remove organic solvents, and the residue was extracted with 30%

-59.
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dried with sodiumsulfate to give the am de as a crude
material. To a solution of the PMB ether internediate

w@ 1@7@a02557 i n 50 nL of dichl oromet hane was addedr/US2006/024740
triisopropylsilane (12.3 nL) and trifluoroacetic acid
(20 m.) dropwi se. The mi xture was stirred at 5 RT for

isopropané ibHloro A, tTH@ox%ﬁﬁuV Rpér W&@Sorfc&[m’séﬁdnd Purified B9 RPIPIR give the

acldestern%%sgnlf)?tp“%%gtg{? |- h%}%f:l (y(g[g)lol)r(l m\gg%g}e%geq ag 15’%) 92 for 10
min. Thé liztthire ¥As tHen buﬁﬁddmmmkﬁ(tocgfve(tﬂﬂﬁorrm$ter (330 mg)Afstagrelldsolid. To

i it o 1 ) B4 e S Ao S Y Py g eted
60 °C for302hin ahé Ehered thragh ediis Tfa;féiratvda\sasmeuﬁwhw &%HPLS t@gﬁé the amino

r fjate was collected by filtration to glve
methyleg:cElea %rg(:fdﬁsgl Exarrpl e 23 as _a brown salid.

ht ' NVR
( DVBCFeithe nEQpreiphis aningpygd %(5(88 ppg). g9diurg nitrste (449 m%))was added in 2.5
mL of 1050 sfifukit Bid S The RixéRe Q/lé’heaﬁ)l at 80.°88ox( 111H,Th9 hixtdre 2%s prditied by RP-

L AT e e gt
0.18 mLOf trfdﬂiyl] arindand 199k N TRIOCOBKterTh, a0 fhleasktumozms addedrmgte2 0The
mixture WA extrg &%cp\eglt dlﬁl&%m%&age a[ng 3 %B@ﬁ%§n& Q- ERET ﬁel'Uoﬁabmed organic

pyrazo n one port
fractionsAfqredried with sodlumu aterpund cmrleeand mddeud- {The rosyliing gﬁﬁldue was dissolved

in 5 mL B %5}9 RbRBLAR. (Tl) tﬁq"l)_’sogl)clﬁn WhE A KT BB oFBSIF AR IHE@f @1y thloride (2

overni g e resultin m xt ur
M in d1ch]9{pn}?£ha§q) "’W&t%r Theesudting mygtureyyas @{%ﬁ% g&%?%fuéis stufrﬁg ?or%g min before
the mlxtﬁg U\@@ bshcbMex 11W9éi:u@ XTKe&Qanﬁﬁ st Hﬂlut&Dlﬁtdﬂ.mD fof dichloromethane, and to
an C

the soluta)rnlvga oéfeﬁﬁb@ 8'1&'06 me&l‘)j er g{ngoca/ﬁ 8he8( 5 n%neeh ]t caél%&éelra% %e mlxture was stirred
overnight.OTlgd regetian giixden vak cmlcyntraﬁd anti éo b tasidye de@tblwnh ef< ane

THF/MCF?'}/%%%I;% q t 1:2 qu M%{]fﬂoﬁ ﬁﬂ.fel'wﬁ stinp&tPat ®1EBr 8 h and

e py pyrazo e as a reen sol i d.
concentrigé tore Stmaljervaime: rﬁcsthwslﬁw ‘aaseédqdrs:p@qeﬁ%wdalﬁ I romisq il PH<3.
The nuxmés?égam wﬁpﬁ)"/@ 1sﬂzoﬁ’dznoﬁﬁ:$ﬂlorozo"}mu UE brehhi@ fhctivaSvas concentrated

| uxed for

he m
and the s e v ) BB i WV P H&E‘ﬁ% Shetuddnahf Sim 0 117
(1H, s), 8.8 {1, &), 6. 0001 Hyls), 7.7?5#@15{ m))otsaSr(eHy@,g 401 Had)t 268 (@, ), 3085 (2H, 1),

' ol. | h organi c | ayer was
2.63 alﬁés%i%&%f&ﬁ'm%ﬁ Ir é\@i 7 d| um sul fate and

concentrated. The residue mas purified by Biotage
eluting with 5-30% et hykxagiatg i n
hexane/ di chl oromet hane to give the bromde as a |[|ight
yellow solid. 30 To NaH (350 ng, 6 in 20 nmL of THE
was added di nethyl nmlonate (1.4 at 0 C After 20
mn, to the cleqo-6! qti o A '
br omonet hyl ene i nt exwEdi Wt &

_ _ AL S HY) coph 10 nL of THE
dropwi se. The m xture wasS warned to RT and stirred for
additional 1 h. To the m xture was then added water

(50 ndfn% cyzﬁlliﬁ)gmi ﬁ%‘rgg Eag%o@e?( %?&H@&d Wlth HIBANM wReRAldga

(200 ani c rs were

conditiogse peihe ald@}é'ée (aedites Fot 106 A3 Tl B pesmbipdith
hydroxyﬁimﬂe‘ k%o@ﬂlﬁl)ldeﬂ(gd rr%@ e ik tuSwabin/rddeior 8 Watddontehirdted Jn vacuo. The

O A TN A WO —

amihmﬂﬁmnyeamegﬂﬁwc sol vents, and the residue was extracted

w th ,'1'3 t’ﬁls kimd %&8 f@?&%ﬁ: (;I{d ?)@éqggiﬁﬁcg dichloromethane at 0

i sopr opano
°C was addeticehmLaf é@O@h rpYrin tiats). BrfteR2 MMLe@otventhae éemqYéd and to the
acidester. The m xture of this al pha-carboxyacid (1 Q)
in 10 nL of DWMF was heated at 150 C for 10
-60 -
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mn. The m xture was then purified by RP-HPLC to give

t he nonoester (880 ng) as a yellow solid. To this
wWoRaoro0256t er nedi ate (100 ng) in 6 niL of aceti BCHUBIH06/024740

was added Zn (234 ng). The slurry was heated at 5 60 C

for 30 mn and filtered through celite. The filtrated

residue Wi add¥d'si i, SEDMY a3 HPLEENEOCD(>w2%d ih &vater). IMThe mif®tinkywas stirred at RT

for 2 dayg,[sﬁtf e, &?Hfgwafeﬂg@o nﬁé%\e ﬁlggtat Bﬁ?‘frﬁ fd%{l@l %H%E%ﬁ glv\% e isoxazole.

addedl‘d hisPMB eihtr intbrre0Resd2 fg), was added 1 nllhef dmh*irdmehamand 1 mL
of TFA. ﬂg}}@ th 1(1)1& %gbnﬁenggi!gg ami ﬁ)ttgé ﬁ:sffﬁ%_w@éﬂ ddéd Rpmf\l)f
dwhloro:hytﬁmxzfaam @ft(@syl ngl)ne\na@, 4%mel egTBS@LAﬁﬁr i, d;the meiniereas @dded
water. ’Ikg m@xt&lg vﬂl’t}% c)tt'{1 b8 Q'Yd) dRAToREncRAAe éﬁ%omsﬁmﬁ%&% chloroform. The

e m xture was add wat er.. . The
combinefkpsgenip @amS Rt deed Wil SO0FR SR ERY ?ﬂ?ﬁ‘fr}ﬁféﬁé in, Fgue oBgllowing similar

procedurbSARIQRBEPI thd ExahbRE Ve rﬁbylﬂ’chfh 200 dEjrowection pedided Example 25. 'H

o b BB T LSRR 82500 g 075 0m. 9295

(2H, t), Zi$25@H] 1,368 H, ), 2133 (IH, di)c hb@EAdhed);HzEMS nTo338@<lpl ut i on
was added 1 drop of DMF, and 1 niL of oxalyl chloride
(2 Min dichloromethane) at 0 T. The resulting
m xture was warnmed to Z8X4&MBRH28tirred for 30 min
before 15 the m xture was concentr at ed in vacuo. The

resi due was dil uted |nto 5 of d | or onret hane, and
to the soluti oan/a \TEQX/ngrret hyl
2-am nocycl ohex-[* oxXyl #te Tl_pe m xt ure was
stirred overnight. Te Melction nmi xtdre was
concentrated, and to the residue was added 20 nL of

THF/ vvat e o)
m xt ut® hﬁé%m@frcéﬁ%ﬁvag{%blﬁe?rb@r%l b mjdof_l}ér%ﬂ%nﬁ] B att;!lgeéf1 Q-3mL of
concentrated safulie peid.o Thnmixtufowisteated gtireflie ford dayd.d€e reactlon mixture was

purified &gﬁ?o?%% gﬁél'j(c%tat% Ergl%ga&g to%\;eI the estgtoas-m;glo%%toﬂr ﬁ

acte opan [oroform T
or ganTea seletiomjod fhisgstst oo epd Ng(i%@ 9 @ﬁ’él 3‘? e qféé’?"d’tf@‘e\%ﬁ‘e was

added OE@I (ht&'n%j 4286/1n RRtePlte hidxtte WRs SirAalbre1 247at RTH TVR resulting solution
one-

SeSP S 1]. 1 , . 8.32 (1H,
was addgi Wer(( ﬂ_q m%) and 711(:17]8)r Ifne éPZ m}, 5'%&6( dfggmcslfyer -yvag 60n€ira‘?ated To the
residue Whs,ad@edBetoH300MhL) d8ddi¢:R periddhite (1424 §)3n (@tdr (80)mL)R .A3@hite slurry

was fonéeéH}gT? %nﬁG% %fuﬂ'y ﬁ% _Fcci}/gnd%g gﬁ% v&e&m ﬁcgn@éeﬁ%’%&@é’lb EThe

residue wdspus fiediasBioageiSecethyil péetabt IBAExaHeUn @e'r: ﬂset @ﬁd@ﬂgneddehyde asa
colorlessccgf] di‘J th@ 'aﬁiehﬁl@ QVag heed-sefuies §32 fﬁgﬂmyl-l-ﬂut@ler(tlé £iL), bExture of

sodium gt EHIS G B wgféw“%%r%epw i b e vl [ RILRED G, e

resulting6hw e mﬁﬁtvfaa&ledly WhrMed1dQ@3 °Thed stiredifeiues haSo thikthikiuedwas added

ti th 5% 200/ et h
S T LT R —
HCl untid pH#m Themmikturswathamex ¢Sdvgih edrydamapse@ﬂ@/m xc3)adhelcqmigned organic

e at 35 C was added
layers wg;g Ene to#?v %‘%ﬁ%no?&& H% /@t%ogd}ﬁgs{%?) Af t or 12 th
sol veRe thigasid intronediste (3 hing1§ nilnef tolugrs "maé@ﬂ??y“@@é shjoride (2 mL) at

room terh ?itﬁt@z Q’Qgﬁfn&%ﬂg f{% heh®& hf@@eC\M$h1ﬁ daleghe GolatileOveloMmapd ardl

=4% 1 n wat er e rre
aze:tropegtqulﬁolucfn(gr Tée H’é‘&‘éﬁ wapﬁ]éenrﬁlsi%lvedem ndn'rle 4'1{) ér'lﬁgandz%gle P’H)g.'ure was
added the IN—Il}Fd@dx@ aﬂﬂﬁneﬂl]l 10i g) d@dnh\idﬁﬁlthRE’edﬂE’lE@alhpieg i The r¢snbiing mixture was
o T 2y o LT IR DAY
oxadiaz@©asd hrown hid Eolbotvvmgelrm@s proosvivees dessribad] in gheExpgplepebove, acylation and

resi due was added 10 M. of
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5 di chl oronet hane, 73 uL of triethyl am ne and 48 ng

of TBSCI. After 3 h, to the m xture was added water.
wab@7m0265ure was then extracted with di chl or onRCTTEIE06/024740

and 30% i sopropanol in chloroform The conbined

organic fractions were dried with sodium sul fate and

deprotectivn @evil thall@tted Pxavils 05 as kalhitovdlidg 'H INNIR aDMSQIR.500 WIS 6 11.6 (1H,

91073952857 PP D EmSHETR 0, B8 L MO 2

2.22 (21500, Mp2 J4HG n), 1. 37 GHHD); BYMS80/3371 (Mir1)s), 7.94 (1H, s),
7.39 (1H, d), 6.73 (1H s), 2.93 10 (2H, t), 2.82 (2H,
t), 2.68 (2H, m, 2.33 (2H, , 1.60 (4H, n); LCVMS mz
358 (Mtl). EXAMPLE 26 N 3--0 HCO®2H 15 To
the commercially avallable olefin (5 g) in 20 nmL of

propanol was added O onceqkkﬂted sul furic
acid. The m xtured ){jﬁ%{ﬁ Llux for 2 days. The
reaction m xture vvas li)urlel ed My #age (5% et hyl

acetate in hexane) to give the ﬁ%o- ester as a

colorless oil. To a solution of this ester (4.8 g) and

NMO (9.9 g) in 30 nL of dichloronethane was 20 added

Os 4 {The simgpr praoydirgs agdescriped fopihe preparation afdizample 26 elepve, gave the
racemicfoRidiakdleRstet infdimedldle {HIGn bESHW! t 1 Ng sol uti on was added

wat er (150 nL) and dichl oronet hane (300 nL). The

organi c |layer was concentrated. To the residue was

added acetone (300 nL) di um periodate (14.4 g)
in water (80 ni). FW@QM{?S*S%B s _formed. After 30
mn, the slurry was filt®red, andfhe filtrate was

concentrated in vacuo. The residi® was purified by

Bi ot aggis ()M&%Bfe)fﬂterﬁﬁ@ltaét(fs gj v@asg) f@ry Jl]ﬂal%?I i ?%e 0 enantlomers

cor respondi ng | 'ess oi

To eachgp@gﬂlg;@félm i ]d)gé]gj@f W%QH V(azeg Wpﬁydded LiOH (15 mL, 1 N) at 0 °C. After
30 min a2 0 € thy/hixgurd WheiadifidbwiH N Cl 8 pAi=3BU rAQte@tﬁ*le re?&%llbmhe oriamc solvent

in vacuo Ele ['reﬁld\txéfvé e:itr?gtgw t19 ﬁ% gs%gro%a%%bnn}qu % Q%? ane S

was dried
with sodgmh sitfifaten The senslvalwif yolwant e cioqga@Sth€add corsdining ﬁﬁhefuﬁb’rga?m@salt

h. Torfbl hﬁtepx}il)%ag sSonif@ed t%qu?c% gox%% %)%O\wng ltlhrzetsam grocedures as

The organic [ayer was renove eous
describeglgnsthe Hraaplessbe eon whigh ads subgiquently itreatpd-eizh dlmerometham(éo mL),

trusopro)?_%&laha @Zhﬁ)(a{rfd%ﬁt%&l dIWbJVEe @fttﬂ YEAREERB]. eﬂfe%%‘%ltﬂk lmﬁurg)\%as stirred at 0

e CO |ne ganlc Yers were d

"C for 23810 mnp%’ggteem Vo TR e R s 0B BIPMSE and
purified b3t RB)HBDGZ tﬂ:@nﬁﬁan efiridhed sigi€enantsonas dLBxdntplenTHB3% lak Bdtérdned by chiral

OJ-R). % %]ﬂ% Br%gﬁfluke s?aq%l et'hg '(d#po?ﬂel enal%omeretga;ilzrg ﬁ%%s n egﬁy enrlc'i-led
Emmmkéﬁaﬂrﬁpeddmmmwdwdwmgﬂéﬂiwhe resi due was then dissol ved

' n py’ﬁ'legé E}ﬁnﬁdtgerMExaﬁBfé 2 Qvekhsﬁb%g\gifnﬂ% Fepﬁ@ﬁ ed 2 %@&v&d‘fy

dr ox di ne q descri above
Pfepafaﬁﬁié chid Cl?ﬁ’é‘aﬁogénhw(Ph’ga Al 3s “aethaml(FEAL e €Oato elpgingach
enantionfep it 9B-99%aded BnhefonierAl i &OIDYONREOLER GO0 MITA 8% 91y ls), 10.7 (1H, bs),

527 GrRE Sk ) R S A DS e AR e ), 22

(2H m), BeArilas), 486 AH, dadyIMS intr87aii+1). FhadonR0B7 HINRBYTD;0D-ds, 500

7 r [ [
Miz) 0 €23 (11°80 505 C8 ot &0 3 O, (P QRS TR 7 Bl g o
m), 1.62 $4H, m)e1.31 QH, d | CN&i)mszm/HBs) 8.27 (1H, d), 7.90
(1H, d), 7.31 (1H dd), 2.86 (1H, dd) 280(1H dd),
2.74 (3H, m), 2.22 (2H, m, 1.52 (4H m, 1.37 (3H
d); LCM5 nfz 373 (MHl).
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5 EXAMPLE 27 HON OH COON N6 NH O The simlar
procedures as described for the preparation of Exanple
wQaooabass] gave the 10 raceni ¢ oxadi azol e estBCT/US2006/024740
i nternmedi ate shown below NO X ~uO/ PMBONv Il O

Thi s oxadi azole internediate (5 g) was purified by
chrial AD-H to give tWwoEXAMPLE®Sers. To each
enantiomer (1.5 g) in 100 nL of [HFECOROH water was
added Li OH (15 ni, 1N)N|MA 15 30 min at O
C, the m xture was ,galﬂigedvm h to pH=2-3. After
the renoval of th® nic solvent ™~ n vacuo, the

resi due was extracted with 30% i sopropanol in
chloroform The organic |layer was dried wth sodium

sul f apg, %r-gﬂe%terd%@lé%lu&fr oiscglg%‘? i) Jhﬁri\ﬂé‘%g oHRG il n&Lh& aBGbitHrile was

cont al ni I NOr gani C
added, alopgwith t}@dhlmleamla@s%élrﬁ@%ﬁnﬂ BitnEW Hgndhdhe Hlﬁ@lfe was heated at

50°C for@rho crgd %sﬁﬁmé&mt@x‘é%ﬁ bR ehttaRkdhe pENRABY BFotaR95.20% Wby Ldietate in
treat d with d| chl oronet hane (20 ni),

ﬁ ggquentI§
hexane)?(‘}wert‘? PEr™alid2 nl) and treated dropwi se with
TFA (Wmd))pyra'm (nmmgl ihn§ nifi oft TiTFewasad delt NAFY (ed1 ab, @%)@ 0 °C.

After 30.13H1é, t? glés Exeur«%gas a %% tg{] Xhl &3 1}{%%{%{] @% rﬁag}? I%f er 5‘0 %ﬁf’h Ll!@”C the
mixture R WR0S toRT andestlaﬁd & |8|hc Fféld mityrg (was emquowﬁirww and extracted with
ethyl ace@ﬁéa We%r&% g(l%%/ %cﬁl%au%ts&‘hg\wﬁﬁéjsohﬁ \x%mhrl.@f)ure Qgry@rodﬁgh ‘ind was

procedure starting with posite enanti 0

collectecbta\fétr@rwn e ﬁB?arec‘aaswyn@mrqt%dna@é furﬁs@awm fiedby B(O?aﬁ%(@ém()% ethyl
acetate n@iﬁé)@ﬁdﬁt& de R34itCIRL] b’iéryl@ilocﬁ}:t as%fwh_ﬁb @8Rl enant i oners of

by J%&l&ﬂ%@%@%&%& gt TtgFP?d ?%r'feefa 'p?‘_i,f;'lnggm (14

mL, 2 MABDdieBiyPethae) d1aTHO i dhdé)nitrogEioR) glV&:a l@ut iown@elotion. After 1 hat-78 °C, to

the resulfi%ﬁgugg%%% %g;(?ﬁﬁ @97;51;’)3 ﬂ‘he %féva.? slzh'yﬂ\@wfd 023 °C and

stirred f@ 12 1. The-mixdyre was patifoned b@f.yveenzetlgrl aqetatg ang yjater.3Theorganiq layer was
concentrgtga andglreg%d Mtlﬁ' 10%1) of 399 /rpl%’d&%éh MxidLand30 dtbf THE. The Zilxture was
., BR ) Q2
heated af(ﬁw Qfor A GRS PR f@éﬁ@tﬁﬁ@% p6esy %Psﬁﬂ%fo give the
hydroxy%g;?z@le( 1H, d) 8.05 ( lH7 d)-, ? 7.42 (1H, dd), 3.34 (1H,
(4H, ﬁﬂ 152 c:?glbl ngt _Fmeéia?e (E%g)rﬁr}zzs’ag%?zél\lﬁ%% dighg%mv\%ha%%, 0.15 mL of
triethyla@0© 2@ 05 BT Oﬂ:’m'SCUISZ'@@@Jh@QMW'L@C wEGNRInEai2@and rocfied byNBiotage (5-
10% eth%lgcgtgtg i he'ng% %veTtﬁe QSylp Etﬁé}ea@taf? gff-(wrh(i-)tglolﬁll urry of C op per

or i acetonitrile wa
| daieciTo BIOTRISACHS @RUNENR 29 BTLet i NGt isns s e PP AL-H (5 mL,
1 M in haMé) ALABPCT Fhé HdcburBBhs wiRd1d KT dfistiRs fdreal teebradt was quenched with

a saturated solution of Rochelle’s salt. The slurry was stirred vigorously, and the aqueous layer was
extracted with dichloromethane. The combined organic layers were dried with sodium sulfate and
concentrated to give the hydroxymethylene product as a crude oil, which was directly used for the next
step.

To this crude alcohol (300 mg) in 10 mL of dichloromethane was added sodium
bicarbonate (121 mg) and Dess-Martin periodinane (490 mg). After 2 h, the crude mixture was purified
by Biotage (10% ethyl acetate in hexane) to give the aldehyde.

To a solution of trimethyl phosphonate acetate (182 mg) in 20 mL of THF was added n-
butyllithium (0.75 mL, 1.6 M in hexane) at 0 °C. The resulting solution was stirred at this temperature
for 30 min. To this solution was added a THF solution (5 mL) of the aldehyde intermediate (270 mg).
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50C for 2 h. The resulting m xture was concentr at ed
and purified by Biotage (5-10% ethyl acetate in
wheooanesst o gi ve the chloride as a brown sol i dPCTTUS2006/024740
4-iodopyrazole (715 ng) in 15 nL of THE was added NaH
(161 ng, 60% at 0O C After 30 mn, to this mxture
The mixRESwALHSH wﬂ?%e(a% R A8 st g5 Buf AfeP@Rndie thér:Rfre 3%th water,
mn at O&, e 10 RT and

) . m xture was warnmed to R i
the mixtyreivep exirapisd wathisthyhasetaie sangendralzd andrpsitie By Bigtagh tagivethe methyl
enoate a8 @hRX{diiacted wth ethyl acetate. The organic |ayer

cont ai ned sone ite sglid which.,i.s pu Larvyl. .
pr od u'étr?lxﬁf?o"f\ﬂﬁg}i %Pﬁegl:?é’ag) Bﬁ}g ?'lt‘?l\“?ngstuﬁtgwq lh’f‘%mde (2 g) in 30 mL of
methanof Wwhd Keate@ até%s"(ﬁbﬂoomﬁe ﬂzliqys.flﬂ“bdsoau@dt \flasrrblhﬁmd,pmd i)tl‘feirezﬁidlbywas purified by
I,ota - 0.6 c ..l n hexane) to give
RP’HPLE&EH EiF gfl’?(asi“m %egr‘%"hy?f%%é? SR el d, Tothis
i odo Tothéy metbylaster (0 5@) imf) mL of BEIFMeOFF: wateiH3lald was added LiOH (1.5

mL, 1 Mi.r ?ﬂé’%,&'ﬁ;ré@gfﬂigeﬁ’ ?Jgg%u&.l Aher Dot BeiditRea Wit oflicfl I HC1 until pH =
ther) at -/8 under nitrogen to give a |light brown
3, the shuypy| wasi e iactesfwigy 30% isoprppanglgn ehlogoformy #réedr‘@%’lfpgwgwlfate and

concentrfel #f V20t WWasSveaRtoR BaHMVBY $10. 29 L) . The m xture was

sl ow rmed to.23 C.and stir for 12 h. The . ..

o et Wb LR e s oo ahd Bt Siedire” dpribed in the
Examplés@abeie, ExBnlai8geasiobtalnay ey a whie sotidnFENMRAAeetomndl, $00edHe)b 11.8

' % [ HiE
s, 9, $h Ot 3y Tl Ol AN PLOI 0BG 08 BT, 20 B S 2 ent m, .62
(4H, m); hGMBi mez 3@dMHibn concentrated and purified by RP-HPLC

to give the 20 hydroxypyrazole. To this al cohol

internedi ate (200 ng) was added 15 niL of

di chl or onet hane, 0.15 nEX6MPLE 2%t hyl am ne and 148 ny

of TB SCI. The crude m xture was concentrated and

purified by Biotage (5- 10% et hyl tate in hexane)

to give the silyl ether ag f@(e solid. To this

met hyl ester (2650 N2Q ofty dizghl, or onet hane was

added DIBAL-H (5 i, =25 ¥ Min hexane) at -78 C. The

m xture was warnmed to RT and stirred for 5 h before it

was guen ety h Ak 148, ' S\

ol t TER GG e ieR1 37 P 1R (PP GRSt Sdiom
nitrite (Ga&Le drus milepf axatenetd) “Ce tfienbeiegistiniet Bt UiCclol 2 wivetoibis aixtygavas added

dropwis€ AEBILAGHhARN .Es@»g}aﬁya%éﬁte\ﬁﬁbﬁ o)l 86kivh E&taﬁ@ﬁ@iﬂg %) SithdtRn6l (40 mL)
and concentrated to give the %%/flr ?E)S{lrrsﬁlh%/qlene gr oductd )

and watggd 12mE} 31 @c Coil be miptiire angieredipt & & 1§ Lo de 4 BAlVePhwasTERpved in vacuo

and the ®tiege wadQxTatddWith iyl detadd, daktel withG0 HQ), sdtwratéd sediunobicarbonate

. _dichlor t hane was. adde di.um bicar o
wnsion ShE DAL STELIATS SEMeRYFRCER D TP RO o Befyitlo-sor
ethyl aceiate thehemine) torgivewbstripzalé intepdediddy. Bi ot age (10% et hyl

acet a [ g ' ] Al 4SOt il )
of Ctr rEa PR 0 0,16 8 (i OL) Vo RUBPLAEL D me).

The mixigeEvpiehiatad deder FRIIu ey 10 Anl Kpalfd t@3 76 e MKtse s fen quenched with 1
N HCL h@xpRfbviab tHe sblventRe fesigl Wistikssl0édihic@i] avtateswashédwlititaturated

. th t .atur. 5 for.30 mn. [ |, ut.i .
s e BB G 8, R R0 e
gave thelhytheryreadhyiére nft2i@diag) . - 63 WO 2007/ 002557
PCT/ 6 v J. ' -
;J?g 9195 %90%%1%(6%6 ﬁ%ﬁf%s a[ﬁ'd%&c# A S WA ic L%)Me%? H%sst-ﬁm%l; reagent

and rrre ter quenching the m xture
(227 mghptt0h Cndthe mixture s wesmedrteRfasd eirred dertaa@ddifiens! 2hhJhe mixture was
puriﬁed@g %‘icﬁégt% (40-80% B} T L1848 iﬁﬁbqa&?l td filede PeBuOt age to give

the nethyl encate asgvvhl e solid. Amxt'%e of dded

met hy [ & AeJuen of tsacthvg phosrbosphangpasialrd P e 0 M dF s adde
n-BuLi 0Z3 @)L, 215 MGn hexatd) at G°Qres ffea 80 minyasthiyealutich wis adBeddhé aldehyde

2.5 days. The solvent was renoved, and the residue was

purified by RP-HPLC to givgthe saturated nethyl

ester as a white solid.
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To this nethyl ester (40 nmg) in 5 nL of THF: MeOH wat er
(3:1:1) was added LiOH (1.5 ni, 1 M. The m xture was
wa@rioroexsst or 2 hours. After being acidified w PET/US2006/024740

concentrated HCl until pH = 3, the slurry was
extracted wth 30% i sopropanol in chloroform dried

1ntermed\Mté @ 3%)02 i %wltﬁﬁts@luﬁ&}:{wg&uﬁ@@ ey L ’Ib"ﬂhé’s@ﬁﬁ@n tv@s then added

as an ol solid. Foll ow mlar
dichiorompffafis Fasermlbe HRCEA ahsieeeg ¥t 3%6%9@619?@3 fb‘é&?ﬁ"%d“ilerf’fgamc

Bén EsurBlRaveB -8092 Sthyiessetaleifhexast) &sgide the methyl
tayer wak RfbcerfRbIRLE FurARANS Ecﬁéc%??ne M- Miz) S 11.8 (1H,

enoate. g)  7.84 (1H, s) 7.42 (1H, s), 7.27 (1H s), 3.13
(2H,  A)mixtdred tiedrthyl ):noaﬂe iZtbrgcdkdte (136 m2), 84 60 248 PA (10%) and 200

mL of mf'{[hle/d,&“H t—?r‘%{!’_ g’gﬁ Fas sub§e60 edQM&F@‘?ﬁE&%"nﬁétﬁﬁég Z %&ggen@alloon After

20 min, thi réadtiap) mixturd ©86 fieted @G theifijtraimwasaddestraiod fogive the safyrated methyl
7 in 4 n of water at 0O T. After belng stirred
eSteraSE(thleS&g%l or 30 mn, to this mxture was adde
dr opwFeliowing thesitlramids formatiey g @@eglwe@é%%de@anhﬁé in the
Exampl@)ib&fédE)é 1Y v @b@in8d 45 Wlitedsblid. "' MEMRAMMSQ-4Q 500.MHz) 6 12.5 (1H,

v 1 BT e B a0 AR LA Y35 P .22

(2H, m),N'eBi (dHEm)yASMXin/z857 @d+. t h et hyl acetate, washed with
5% HCl , saturated sodi um bi carbonate 25 sol ution and
brine. The solution was then dried with sodium sul fate
and purified by BiotageEKAYEEEE0 et hyl acetate in
hexane) to give the triazole internediate. To a

solution of this trijazol ster (0.7 g) in THE (40 nl)
was added Li BH4 (7§\%’§§’fw0xture was heat ed under
reflux for 1 h and Cobled to 23\C e mxture was
then quenched with 1 N HCl. Aftlery+renoving the
sol vent, the residue was di ssolw in ethyl acetate,

washed with saturated 30 sodi um bitarbonate sol ution,
brine and dried with sodium sulfate. The concentrati on

f th | ]
1t o Bk 08 ot T £t o A SR G ATHE (k) sgutiap of
mmethyoﬁhﬁplfdﬁb@eﬁtéqpnamoan& 0o $.68 hat + 187Crand gémed fox Hpminrge solution
was wargjﬁd g d() ) Iq t](_)r ?0 Pr%n)éat %\We% tWSnEd ﬂl&l ﬁ'—Hﬁ? §‘ {rrthg '551{11‘?&11 Jf Qr

I Ona m xture was

ethynyltBhmidelde (462 809 étemwOOabmsmdéed darom’eﬁeawé)smtr%fl fgr zé at RE The
reachonq’tag g!ﬁ%g@ned%ém-ggh Ao aHE HQ(‘? Be otréahﬁﬂi}‘&i/ {as dried, and the residue was
hosphonoacet at e él ng% lﬁ FPEL of THE was

recrystali ézsdth 2Bly\e Iéto@tqlﬁ_a light gelfgw solid 2 g) at 0 T. After

30 m A mik@rd &ﬂtﬁls ﬁﬁfhyll dn@ii’te weesylidd (450 nigh) & eql 20hydel), Cub .1 eq. 24
oo o R AR FRO U A0 L IO o
sealed tﬁIExe ahdbeagedite 1000 faabs I, Ffém reactipmcolutipre whscrogled thR F endditugad with
AcOEt @ E &L?]O l%ﬁtl as%{efe@(fﬁrgg% Welif 230 YbidSRRESBRREA prbﬁure The residue

organi c ayer was Concentrated and
was reciygfplizefl é@lth Wzﬁlz/é@eé&gw(o@@ﬁs‘ﬂ%}’é yellpw sebd product inpzpley ane)
to gi ged OB 8 mENQa Rdebrohisinsthilr Step {450 g, BT Mydol) in

eor ST 35 e et R e, i a8 enson

was addsditdj thie keldtidno fdliparediggeHC i mg)natelrthemixpule wgesvbisated tdrydrogenation
under bzﬁ{otor? Ir)ressure for 15 h. The reaction solution was filtered and acidified to pH = 7. The product
white solid was obtained by filtration of the precipitate.
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20 min, the reaction mxture was filtered and the

filtrate was concentrated to give the saturated nethyl
W@2102/002S7 a white solid. Follow ng the siml| arP@musmo6/024740

formati on and hydrol ysis procedures described in the

10 Exanpl es above, Exanple 29 was obtained as a white

sol i d.Foliéivd) e(s%@al%ﬁlegf%amand%y&%lygls%%d&'g%_%ls%s 1%g'd in the

H, 57
Exampl%s BEVe, 3§F‘Pm1?15= 30 yagebtgingg é(@lé 1500 MHzZ) $ 8742 (s, (12, 7.75(d, 2H0),
7.33 (de) 31006(3,2(119,%2 8911)t,2m)<;n/85w ZI-I)'3§§2§tWﬁ)16E§=ﬂ EL@IQISn:lé339(M- ).
O BuLi (210 mmol . THE, 4 ni)
vvas added to a THE (8 nL) solution of trimet hyl
phosphonoacetate (9.23 BRAMPIE2leq, 1.68 g) at -78 C
and stirred for 30 mn. The solution 20 was warned to
O Cfor 10 mn and re- cool ed to -7§ (E,H Then a THE (5

m.) solution of 4 et azabdghyNe (7.69 mol, 1
eq, 1.00g) was addd&d 4‘&/&@2“ red for 2 h at
RT. The reaction was partltl on een AcOEt and

H2O. The organic | ayer was dri ed, and t he resi due was
recrystalized with CH2C12/ MeCH to obtain a |ight
yel | oo saeintt rpilmdzuﬂt(l O’Ag)ﬁvastadﬂc&ll?i dﬁlm}ﬁ,xym&ﬂm (B 8d p-TsOH

hydrate g@%n%l 'Iﬂg X;%‘gﬁg avn? stlrrneél toﬂéwgh Abeﬁogng& 2§d1ﬂ,%n ot%o%xulgdlget%te Ihe mixture
was stlrwﬁﬁ}r)adqm;p@l Aihyand| ﬁltwe@l\@*lel\fﬁ@%b Whs ¢rincen®atey, and the mewakaetted acid
was crysttélﬁ’i%d%ﬁq ﬁﬁ&&ﬁﬂnﬁu&aﬁé’% aCWﬁl{% 81]“(3 h. The reaction

solution was cool ed t iluted with AcCEt (10
m) . TR selgiien ofdhis 9\9&% mﬁ“-ir!n?‘é?té 6P5! ) iyt 1wk iof dighlaweghethane was added

CDI (524l kigh drherrdsmmrgeﬁiuﬁlﬁﬁw@rsﬁﬁsdlfoe aﬁma 16 Eﬁé HiRire olo&sadded the N-hydroxy
to obtain a

amicine 55 508 oA Sonpistite (1002 20 i e pdves) ooy 50 . g fitered

The ﬁlﬁwgszvaadrdledlttamdt dndshenresitiyd waasstpended TOtorgne G0 9ol ) Aidheated o 120 °C for

6 hand ?B% ftér Qrzl (ﬁ}?lé %}Iﬁ@p qu: rgdﬁufgxganﬁgrtit#edh@g_r) ) (g&l ﬁO% ethyl
acetate ig ad@ae)t% glfVﬁ ﬂ@ oxerliapolegnicrnicdialcowhish bips figyotye( irdchingpform (HimL) and

treated vhﬂhel“ PR QLINE) RS0 HuP] 186 b thuleQyA ¥ o LARRARL hﬂ?ﬂf) tﬁér}gs%ue 1¢ was added 5%

e urefor 15 h. The reacti on utio
k08t in Bl P30 ) Re e i e v as e tor § Baspsgiied WO gatil pH=4,
The solusio waks axtractedivith 8@ isoprobirol madhiodsTof. THRRxRERLW&E bécBatrated and

purfed o R e U P i ST P Ry 81 S LBttt loving simita

procedurggasciepdsided fon thetixamplasipions, Exbople 31 @naub:thmedﬂl’temlylatlon amide
formatioR Qﬁcﬁhyaﬁﬂymsl %W@{g@ﬁ@ 508 %{)YH?z §u§ 662(’159 7.42 (1H, dd),

4.63 (1H2§11§ §@2 G (n(') 3.4, 12) ggzgqﬂ .35 1}5 63 (OH) m),LI@N)@ m/z 375
M+1). mz 339 (M1). 5 EXAMPLE 31 O OH HONOOHHNNN 0

EXAMPLE 32

A solution of the commercially available olefinic acid shown in Scheme 21 (20 g) in
ethanol (150 mL) in the presence of 0.5 mL of concentrated sulfuric acid, was heated under reflux for 1

day. A pad of 3A molecular sieves above the reaction flask was used to absorb the water generated from
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To racemc malic acid (1.03 g) was added

2, 2-di met hoxypropane (25 nL) and p-TsOH 10 hydrate (30
worgdo7/0T4567 m xt ure was stirred overni ght bef or eP€11€S2006/024740

addi tion of sodium acetate. The m xture was stirred

for additional 3 h and filtered. The filtrate was

the reactﬁ)Hn %?Q{nf Al go ﬁlﬂgg gﬁ%oﬂﬁﬁ‘éstgtr@és%%l@(ﬂtow and¥8 $he m1xture was added

i zed rom | or of or m exang as. a white
P

NMO (258 eharghied @494} M ShesiolioR EvTREarH & oosh aﬁﬂbﬁ*@? Fargggd to 23
°C and stirePdvefiigh| 160 FBHE 3RCent@asthRAsiRMEre Widkrerididd nf’@):uo, ]H&&emdue was

[ t d.f 1 h
prtiong o a0 S et e 1 g i
intermed@iiélasdi Bibldnoémnet hane ( 10 mL). The nixture was stirred
th d t ,
g\éﬁ{: eh? ? 5 H)n Ogﬂl cf 15111 bbd %‘f‘aceggg atf d d&r% gdé(@asslurlry of sodlum

r es ue was Sus
periodaté @0 grin)40amd. ¢foated The raspidtingwhite slurgy Wawlx serEditp Rszd stirred

for 1.5 h1 Th@%lhﬁ%w%seﬂ' Mdm?l&eﬁ%lﬁl%@&onet DR thEBinHeGvadRRiracted with

ot age acetate in hexane)
dlchloromethgnw Th pamiseddFersisl 18TVt ﬁ"é%lf%i]élf gonoghiater touprgvide the volatile

aldehydéjds%aﬂw%h | A ()C°h,‘| RIRé Qihmoﬁ o this) alcﬁnszhe ahg et iRghnol (c1|90 HFEAwas added 2-
et Aol g oS B BRSSP 1 o

~80%). Therdslﬁﬁng Browg misita wae slemly wdrmed ®RT, end e mitg was stirred for 5h. To

the mlxtg)%tVfag C%cgg 18\% s%dl%gr%)tudé uxm_l: f-]I>l 1. Tﬁl% n?%ét\bégr@h shed with ethyl

soropa I'n chlorof orm
acetate, mdtthamusouaéafyer \E@m@rﬁqdavﬁﬁcﬁommtﬁﬁﬂ‘m’é‘bﬂéﬁ FﬁeHFﬂE‘@nS@q“eous

fraction %é’ &uta&‘éd WHEIE %Qé‘cﬁt‘e dirhe @nftitRa |'(W£ﬁ1@ Réctﬁﬁlb trere dried with sodium
i nt er nedi at e. OV\llng S|m| proce Ur?s as

sulfte s seeraIE o Tackbie BPSE RO MARO SRR OGEigE A EOIOpIESR gl
obt ai med scﬂﬁﬁdﬁrof &hi aéh(ﬂhte&ﬁedlzaﬂ( 146 o) fror20mili ofdichhetomethane were

added 5(2%% 8? l%@ an(a 83 mL-P Clth}gr%g% é%é%dlﬁﬁlgrgnfﬁe) :}"c Sﬁhg émxture was

stirred af A.¥4; fonPQ m, BArnfedilth 237?(;, afd 912 r¢stking sglytion vR§ stirtgd fomgn additional 2 h.

st ey By AP Be  i812 o 0 o
pyridinec Sirprovixgira way thaw beatedist E3GICPT eerighti Thegnafine migs ssEiRusin vacuo, and

the residdd %g&rﬁﬁonb@betﬁééﬂmr aﬁ& &thﬂﬂe)neth@net e ng@ﬁle Phe @fas Eondentrated

of
and prifigh PYIORES (CETG AATT 2R PERID EXF Dok aRapetc

mtermedﬂteaize\amgdfndf | ask was used to absorb the water
2
goner 30 P ls L % 4, rgggg»gﬁgégen@}%@gz{j@% (0640A8 Son o0 m,

1 N) dropwiser Tmlxam@wwtmd @t ropm ameperagire f?é A Xigr ERMIBS Aefegsanic
solvent iﬁl\&)c&zﬂie g%&LuSQMr %8 &ﬁd1ﬁ§pv€1ﬂ( N1 10 ﬂ_ﬁEeS STHeWPrdcQitatdBis extracted

and, then wa
with dwblorwe@&n%\be% ffbﬁt’c’mWEf’é‘tOr%i‘Plctﬂlfé“%F G{éﬁf W’]ﬂhs‘%ﬁ‘i“’ss“#%? fite
concentfm té SROme dcitl Bs a/ﬁﬁlltliOsohHhe resi due was partitioned

t
C O n ce ﬁf’ P\gggtgornt Ognla? %ﬁeém%c{g atF lg %:5 e% d@; rg]‘jl th' (ﬁclhg%r%gthms were
added I\Uiydmxymcdnmm'fdr a52¢g) an-d| ERCIqF .53 b). SThd moktuieryvag @‘(y-repﬂ_fobii 5 h and then

diluted t?gi &;'lﬁch?otr%g }é\ai’h@ggﬁgngasoﬁlltl&?] G¥s QgshmftwmneQﬁH bR&EBY#h sodium

e resultin
sulfate. g nsfplythna@s gpwtgatwamﬁetae Teenltiog Tavidpestas ﬂrsggvedfla /00 mk of, dioxane.

To this S-E)'Bﬁloﬁ lntd§ EdGelBEmbhib Bk ek (6@&%309 0 PO, Teelailtng rﬁhﬂﬁhre was
e filtrate vvaiatll?xtract ed [ chI or onet hane.

sred B PSP SEN NS re It U CORBENCE BT g berveen
water arfdlrdddhldteméthade v Theadrizdrge Al sealvabotnghiel vaith watéyy svrated $odiusg biGarbonate,
C, to the solution of this aldehyde and tert-butanol
(150 nmL) was added 2-
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met hyl - 2- butene (20 nL) and a sol ution of sodium
di hydrophosphate (15 g) and sodiumchlorite (41 g,
wWO0 3@7po25Fhe resulting brown mi xture was sl ow yPOERDS®A6/024740
to RT, and the m xture was stirred for 5 h. To the
m xture was added 10% sodi um hydroxi de until pH>11.
and thenEEi@d Wi bl WiGtel ABO rddRBREHIWoh va8 bdhébntratsdad aive the%%ary
queous layer was acidified with concentrated
Carboxamﬁﬁﬁﬂa‘ﬁhw(ﬂﬁhe resul ting aqueous 15 fraction was

ext r ag thaghuwiok thidaftkaraide (68 Xg), thé endt arirtiten@o. 9@9 Qalb(disa); (1.31 g),

fractions were sul fate °
5.0, (ST v TP paad Do iinl bt e il apog e s0
for overrdight TR GhiRtuteass codlkd anfidil@reddbrotghorlitef conbingrated,iagd purified by Biotage

. s :
(20-40‘%{,@%250“%%&@%;‘3 g)%o g%vg M@cl&%gglyhﬁﬁﬁe %‘teg )Q(éa frg:” g?led o

(2 M Tcnthdsl estat (@rﬁcg)em Brimb of dichlorogetimnewpg %@ﬂeﬂ faiisqpEopylsilane (8.4 mL)
and TFAS(%b FrFL? GﬁhQnL%e%@as Widded awoﬁpt@mb&at%% 65 196, 10 Solyents

ution was stirred for anhﬁddlt];lonal

removedotae peidep Gy PG o BHEMDEY e G, T ShFG gested dropwise
with excBé@e ﬂldlh @l % |’L‘ﬁg ErXiireais diie@ o RT. o?m@)ghﬂ aod 400 redMoviz most organic

solventsb%‘éqcm aque‘eH% %}trv;f'l%le \éhaeaévét?\e {“??I r”]l%:e/ g ue%uSQa eg Wa§ hhgn

acidified weigh INNHCWapHz4ar Tht peripdath B’h&/\ﬂﬁnctmb}eﬁltram Washed with water and
diethyl egwr E) 1&&%&?}?‘&@? aSé\TJ}?cgzgég%ﬁ;l 8%‘}?%%§%1¥ms Qi%&ﬁ%atlﬁ 96% qlsopropanol in
chlorofogrg emhﬁl@rfrdn The f wasgoptepmatedhe apmal ¥plups @9‘?: Thie @omogeneous mixture

was kept 108ETRGhRHE T8S pﬁc hib §as Qllebted, 4shbd withi iBetiRmbE thefi dfethd] ether and

NGRS R TSI T

(1H, s), BQGOBH €)TP.O8 @ltH) ) 7f41L(IH , d), 3. ZXMZHI; s)rmab(lz}hgl),rmz’t (f?.Hn gla).ril .3 h(4H , ™),
the aqueous |ayer was acidified wt

146(6}130}“{%8?%3%@&%% precipitate was extracted wth

di chl oronet hane thrice. The conbi ned organi c phase was

dried with sodi um sul f aggAaf8 g goncentrated to give

the acid as a white solid. 30 To a solution of this

acid internediate (14.3 g) in 300 of

di chl oronet hane, were added N-tydr oxysucci ni m de

(4.52 g) and EDGo-{7. nexgdre was stirred

for 2.5 h and then (I Uy ed ta 1HL ofoi chl oromet hane.

The resulting solution was washed with brine and dried

with sodium sulfate. The solution was concentrat ed,

and the resulting residue was dissolved in 70 é

di oxamhe (S)-prtsgensi(@ ey vrsaddeshcopeantralgd BE! ek %Pdl 1@%9 yater. The
mixture Wa9hdhted 22R1130MR 28h que@mgbrﬁ@s ey, tTha @mmui@t\*ﬂsehwsd Bdremove

stirred at . were r
scetone il ene et acfRace Sty P iRl Th B REIR W, e
organic Wgérevas agrattiddiohothe amteharieyer Tinkthar waniiloteg wathaliaflepd ether and washed
. vashed. wi t h erm.S ' - b G
i o B R A B LMORR o8
concentsiedicanafully b mmeve mipss of g diethyhejhes ¢ give Ba (Saba%methylcyclohexanone
C 0 ” C e'TB @é &4l 3%&%6&%&8&&&'(@1 M 50 @Al &@W@aeﬁﬁd BiHMDS (20 mL,

m xt'ure of | S, C md
i P T e syt € RS SAEIE LS 3 o B
solunon% %o{e@ t8-78 °C.amh Ylﬁs’ ﬁiﬂtﬁ)re WX@dtﬁ&hﬂSthﬂZ‘.yélrﬂ)fcg')nam(ﬁ 5261.), and the

o e S 509 155, REBL B AOS99 B, g e v

extracted efithtdéethyt etharend puxtfeed by Bitage(t0-20% dicty! Bhatimbexaide gigeshe
e in hexane) to give the cycl ohexenyl am de
ketoeStegé¥%é°l(g%§%(ﬁfo . To this ester (8.6 g) in 84 nL of
di chl oronet hane was added triisopropylsilane (8.4 nli)
and TFA (40 nmL) at 0 C Theggi xture was stirred at
roomtenperature for 15 mn, the solvents renoved,
the residue dissolved in 200 nL of THF/ MeOH wat er
(3:1:1), and the mxture treated dropwi se 10 with
excess of LiOH (1 N). The mixture was stirred at RT
overni ght, and after renovi ng nost organic
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solvents in vacuo, the aqueous |ayer was washed w th

et hyl acetate. The aqueous | ayer was then acidified
WOR/0MNSHCI to pH=Eb. The precipitate was col | BCT/Es200§024740

filtration, washed with water and diethyl ether to

gi ve the product as a crude material. This materi al

was opS tﬁgll&fjﬁgstér%tgl%/éﬂiage({@r PRAVQLL bfnethdhbD Wﬁg chd@l é‘xﬂﬁ‘xomum acetate

filter te was concentrated to a

(4.6 2), apdthamextarecvas RIS HEHE o b Eerthsaepg] féthﬁé%w%ﬁbe s s diluted
with eth}@ Y& M, Ie-soll R aPfilddniit, @ﬁ&th%ﬂra‘f@dvés&ﬁsﬁéﬂl wiiesdt@tibrmetand dried
with sodiug Sﬁ]rf%g: 'E}éet lré}%gqr%%sgthggcoggéngaew Fao? ggvest % {Sg cycli %%?ﬁ\gfan%’lo%@er as an oily
solid. (Acetone-d6, 500 MHz) 6 12.1 (1H s), 8.36 (1H s),

7 98 .f hi“g{ﬂ“‘erﬁf esjf.?f(nég\l-nte ?Eltes ot %7Ex%1%1§ éﬁ)v% (?&) rﬁ%séere each heated

at 70 °C mﬂsz BFc@WtedZEIEMMNE"laQ) fo030 FidD. ThN requlting RIgUE0 )
concentr%_n% (ks ﬂ%@a@gﬂﬁ o(fétm%ixt "f‘ﬁéerﬁfﬁ%?&n@ PISEISmNS %{eﬁquﬁﬂ’tec{ dreBtly for the

The m xture was

next amifasfon giep i ﬂZﬂdSPrCXﬁlf&@%eHQ PSSR 28 flgsprileddn th?ﬁéarﬂl? & %P‘ée

was  OfoHolvidg@Re &@ﬂﬁﬁm\b@sﬁ @rﬁg@trme degadbddiie tﬁe@amplgs aliolve,
was heat ed h Or.

provided{pyg o f((ué a?ssm%fgas?ed?ra%m fn‘glgbia g’O’Ig’ngtaE’%’ gmg‘%neaﬁ?erﬁ%%n (S)-
Diasterebthe Aaduemm (n)m,sew déamm MHg)D mafs(lw, Hut le’ZJI(l\H, 5 @16 Elithy), 8.26 (1H, s),
7.88 (1 @h?go 81 335%9“1@“& bk Eﬂi Hﬁnﬁé(ﬁczﬁolnytl'ﬁr{m s), 1.09

sodi um Su

(1H, m),&% (3I§,ohde¢MS aln/é 681:@11Je1f)u(51)3131¥5éﬁr?<@%?65e THVR @MEQLs, 500 MHz) 6
12.6 (1Hd!s)ehhéd (1i31t Be{o 6 PlI—H's)’@ 26 (8, @ﬁh%@(mtd),yﬂ my(qhoayemmmﬁ m), 2.33 (2H,

VAL e A SO N

C. The m xture was slowy warned to 0 C and stirred
for 3Qt11|iﬂnig thet@nertialy avaiibbié (RO+3 mahylﬁelodlezcalnelmb providgBaccess to the

add1t10n§Lojhe9 1??5#@0)%#%(% L}E'V)\&/a gg ?hl%m?é g Xungn% R E?ci;drﬁ% %rdl(;l‘ﬁe é’557 g,

89.15 ImliiSIt 60% dispesieutlidi dif) ananthidrbusdiddGhe €6 mlt)ivas addEli dinggjuy ourbonate (30

t t.ed fied
ml, 356%16@8 éeSl(l ﬁﬁé %8}5}1%& Vi healte ?%2 ?(I,‘ Iaﬁcﬁ !ﬂs%’lutﬁ)ﬂ%f p%rﬂ | e
methylcicll‘rﬁexdneﬁaxéﬁtga A4.64 manot)Gh dmkass{SQmL) Wa%dmr OIOFY ‘G@) nggizlmon
funnel. ]A er. grSTZ}%%%%& ‘%? 49 h:)r s, tgé r%aéfgé %%&ﬁr@ Rvak Pédd Y6 il @mf)ératg)e and

ano nium acet at e
quenched Wjth aN(H(flh 2 hﬁrestﬂ(l;mgnmlge s ¢qne¢1m@t¢é; the tghidue wds eétraqtqﬂemth ether,

and the org rr@ci Rer Was %Q&e#qjﬁﬁ %Hfze, g}xgt?oxre %Quﬁﬁ@ﬁfﬁé |ﬁl}'tt=:1%g a?qd"é(ﬁltbntrated

ceta he so , t
The resifiuel Was atwfieddy Riatskeesing a gradignt ef 0 0- 5%@%(13“&?%? }éﬁ‘?@éi to giye the desired

pmduct;soad&,}ﬂ{p&%kg €otidhe liquid was then concentrated to
-cycl ohexene aminoester as an oily 5

sol i dgg I&ﬁut%@f%@ﬂi@ﬂh&l%e%%ﬁ&f 1nﬂeﬂﬁe@fafe?(dl55g§ €457 frfnﬁﬂm in methanol (50
I e 27 above eat ed

mL) was]_adﬁ{naj%mn%lﬁg écfﬂtqi%{ eq%og&g%%ms( 3 r_eic ?51 n:fuét?,treg;bas x?%]s%mng at RT for

16h. It %ﬁhé@&iﬁbéﬂuﬁ@d[ﬁm&hﬂr@mmas didvmedwith ethglchcetatd end Washbd with water.
The Org% H%lilellmtwg% % éﬁrﬁ:@% thtFl b;gl{; & e (We} Qn'ﬂ)??r'o&s s%gfu?'i ulbib qilieﬁe%%n% concentrated.

ion ste
A whitetséial waS)objrel fivdlxie nethahﬁRr)r@E@@@neragnm@smr lﬁéquwtq he

Ex anpé?ﬁef@lgot‘ﬁg enalqgoﬁgjlé QM ngenlhgkﬁats,é f%rh Ef{anlfﬁléjﬁ"f)ﬁ%é Were each

procedures as described in th

e
convertqgrtq,thp@ ga$peotive ds @efe@ﬂnﬁo ois} \@asgﬁ Mﬁgec&y for the next
am1dat1@%€é'§%ﬁ BSmEBYIL(R)-BY dlheXEnb @mindpitdTRE Hesadied in thé E){amples above.

Follom%% tlemle %}%{lgrqpy%qusgs)procfglm%s %%ﬁwg%?dts ih éhe%gt M_%:% abo>ve, ang s&bjsé_cljuent

purification by reverse phase HPLC, provided the third diastereomer of Example 33 containing minor
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7.88 (1H, d), 7.30 (1H, d), 3.02 (4H m, 2.33 (2H,
m, 2.16 (1H, m, 1.60 (2H, m, 1.27 (3H, s), 1.09
W@ 24d7/000557 0. 91 (3H, d); LCMS niz 387 (M1). PCT/US2006/024740
(S)-Di astereoner B: 1H NVMR (DVSO- d6, 500 MHz) 8 15
12.6 (1H, s), 11.69 (1H, s), 106(1H s), 8.26 (1H,

eplmenz%qq &) 1as(t%!c_ldf%eg) }ﬁ Nﬁ% S%b'g/l}’(jz) 6)(3%'73@(, 15838 6,11, 7.9 @

13), 7.3 (A1 H)1 B126 (rp, 1}1)139q( m,L2 1ngmZ 1Hy 7. qw,gﬁ) % 8 (d, 3H), 1.08
(m, 1H),'dt£3 (L}Z%ggrﬁ EMS ngi’Wl?l | y aval | abl e
(R yIcycIohexanone ac t he
addi t Torkith e caones ehla ﬂgggrﬁ“’&; ?@\ @'W’ﬁw
cyclohextaﬁoré Y8 91|954|6Q1Bn&f inSAkkdudts Y5 alY, 3oded 1g,-78 ZL) waStrdfed with

oo a3 AT b N 008 5 oo
mixture Whﬁsldv@ls tlatrhetigo 0P°R buer en hag, 4nd atendhdddy8e dditmnf 4N HCL. The
resultmgr% L \9/%5 eé{racge%)mﬁm( eglgﬁ tﬁ{%ﬂt& yﬁle%p%ﬁig n%@tewisa;vghgd wﬂ’ﬁ"br%‘fé dried over

ropw se via an
anhydrogschgilivinonlfaté, filteesd andganeentratefly Thatgsidie veo p@‘lﬁ%ﬂr by Bintges -1 using 2

gradlenttohg lgﬁggﬁg&@ta@}?&kﬂeﬁt V% tﬁ@&l—!s@&i ﬁr&luf:%@cbmw Gl ure

c onc eﬁ? # grlwigpn of fus hepgyl dﬁf@e%ﬁ%{{’g‘i kle@g \ﬁ%ﬁ”ﬁ’?ﬁ &t met%“’l (20

mL) wasddded dMem@igaRdetatd Q)5 rg, 2032 mmsiheAftistilring thenreactidn ie$ °C for 16 hours

it was copﬁ%ptrlagg gﬁﬁ%reég%esvga{jid %gltk §ﬁ1§lra%%at§ nﬁld &%ﬂ&?@gtﬂ @Ja%g The organic
layer wae fvathed Gtk btiyd, daekdvat mmwﬁeémmu@m éﬂtﬁﬁg agé gq)qc@ﬂrated A white

solid wa? h@tgﬁi&} foﬁﬁ-:lls‘atigw g? c%ﬁl%ﬁéx@ﬁd dnfocstel 1hfé1éme-ﬁ@at@ sol ution of

r.1nternediate
R fpls ol Gigs coch
converte@ to thdir PedpdPivd deids T0Re EAtbhaT adidetas tien vatgnittat direstly for thegext

Bt R I ST e i
Followm!mhesmula'ﬂ‘lé»/IB{eglande(prdt@yel pmmiumm&nhﬁd in the Expanplesrapesg, provided
thebenzgl e%{er {}1 ?A{agauiﬁteig Al sulfate, filtered and

ite solid was obtai ned for thi
et hy1ro @Et)luta:qp@lfdh%b@elmé ester insmeadiare R hmer HR mmeD lm@ethanol (2 mL)

was add%f;f'&?fl €10 ﬁl@e THE ?é%lhﬁ’é@ﬁdtfbn &b &frreld Rh&kr Hﬁ?dr@ée@ﬁbaﬁé@ﬁbr 15 minutes.

above were each nverted toth

The reagtigs p@etvrp\y@s Rlire thrsgl ol TeSTVEHT WesReneryRSd ppdapuified by reverse
phase HBUO M frbade fik Feueth liasttRbmbd Basgble 3 Bbonaaifiniitniron ejsitnerization. (R)-

oty SRR PR T o 1 s

3.24 (myER)y 20 ¢8,i 381) -0 0e Q) 651 @s 1Hsr (nhéd), |1r26t(¢1é‘%12xhhﬂ‘rlel§1) 0.92 (d, 3H),
d subsequent purification by reverse phase
LCMS%?@E( prgi/i ded the third di astereoner of Exanple 33
contai ning mnor -69 WO 2007/002557 PCT/ US2006/ 024740
epi neri zation. (R)-D asggpnemm®34A: ' H NWMR (500 MHz,
DMSO-d6) 8 11.73 (s, 1H), 8.26 (s,,1H), 7.9 (d, 1H),
7.37 (dd, 1H), 3.26 (m 1H), 3.0 ( 3H), 2.4 (m 2H),

2.1 (m 1H), 1.6 ( qH ., 1.28 4d, , 1.08 (m 1H),
0.93 (d, 3H); L& N obtain the fourth
di ast ereoner of Exawpfe R3¢0 a soHutiamHof the

(R -3-nmethyl 5 cycl ohexanone (2.18 g, 19.46 mmol) in

\?\/In P% d [FE %@5&%&%& %% wgﬁ%ehgat#ﬁgrgthe?@%eéﬁ\% "i‘ﬁe%g/l R)-

cyclohexring atng®estiyend ylbthw&@fcmhme ampiaeestet emedidtes prepased ip Fixample 33
above. ”lrﬂeé(et e%ﬁlﬁg\q%ﬁc ﬁ-nlh % nﬁlﬂoegteg “%Yee{c%ﬁﬁd Q&Qﬁﬁrthe RBdsite carboxylic
addi t1on

resultin
acid mtm@m: érow;aEgiamnle R3.cand thegntifes senvpttedde gregedred prrdugls dofleming the

| ayer was washed with brine, dried over anhydrous
sodiumsul fate, filtered anghconcentrated. The residue
was purified by Biotage SP-1 using a 10 gradi ent of
0-15% et hyl acet ate-hexanes to give the desired
product as a colorless oil. To a solution of this
benzyl ketoester internmediate (1.0 g, 4.06 mmol) in
nethanol (20 nL) was. added annonlun1acetate (1.57 g,

. o, P
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it was concentrated. The residue was diluted with
et hyl acetate and washed with water. The organic

wo 20021002885 washed with brine, dried over anhydP@U/ES2006/024740
sodiumsul fate, filtered and concentrated. A white 15
solid was obtained for this benzyl (R)-cyclohexene

proceduém&a?q%ti%{ the B ﬁﬁﬁ’f@s%a&ee (S)Aﬁlaﬁt@cfr%‘eH NMR (EDaOD) mwm@) 58.23 (1H,

ester I nterne

9 .01 @7 4 H . GBI G0 SBE (11 B EPGCH, bRes Sh 1tk POe 61 m)
2.28 (lHaﬁlb Gi MAGHL AR, @wﬁrﬂn&)t ?@'8 IH, @gtll féx i rd)!b@mm 373 M+1). (R)-

am dation step enZéel cl ohex

Enantiorpgy MMMO%MP@&MS%HS 1hoG e@a’bab@ 1H), 7.32 (dd, 11),
0 r tiher [
3.2 (t, 2}? Bbg&g}ﬂu as : ﬁ}érblﬁ b(ggM?;n Qtlﬁl% 11@56[136%2232&)9'115 (m, 1H), 0.95 (d, 3H);
LCMSnpr@)ﬁ@éd) 20 the benzyl ester penultl mat e
internediate. To a solution of this benzyl ester
internediate (27 ng, 0.056 mmol) in nethanol (2 nl)
was added Pd/ C (10 ny).gXAsrpresyl ti ng sol uti on was
stirred under a hydrogen balloon for 15 mnutes. The
reaction mxture was filtered through celite. The

filtrate was co cet and purified by reverse
phase HPLC to provigé R@meom&*r of
Exanpl e 33 contal ni_ag M nor M—I}2| N, ation. (R 25

Di ast ereoner B: ' "NV (500 DVSO-d6) S 11.69 (s,
1H), 8.26 (s, 1H), 7. 88 (d, 1H), 7.3 (dd, 1H), 3.24
(m 1&mm&cﬁ11§ Maildbid 4-eiytydloRexatiohe wa cbniefed foHs, methyd ketoester via

Mander't pgiideg iy CpRioRS AR sty PR e grenes of
was use tH R x e WitRIRng f@thetaifiRhtton34 were generated from

the respective nethyl (R)- cycl ohexene am noester and

net hy’l[‘o (1 Slutinelf diexahy katoesto @streedinte (€15mgd?.atmawl) in anhydrous THF
(25 L) RhgRAp S0 Pa e8RS AT nBOPKLom 86 SRR SREDNRL N

exene a ted
bls(mﬂwcaqajhséaﬂfen}dhmmw+c|h19ropandlde {1nl3e an@@ Was eﬁdeé»@dﬁheeresulﬁng

reacnon%t%r tQI%SforOPNV’ﬁ{e ERtibPmixARe HESiueRGe @A YQLIEC], then
? OVVI n lﬁle -70 WO 2007/ 002557 PCT/ US2006/ 0247

eXffaCte(bWé’éE?Rﬁ‘ésThéé’%WF bErsivsre Yrshesoifpiring. diisg guer Na:S0,, *Ritercd and
concentraf) tE A browR bil. T‘hlB\Mz_&eﬁMmf%ﬂQ Wiz} getisihg 38% (EIBIA c/hexanes as

7.34 (1 3.29 (2H, m, 3.08
eluant to(gﬂg tg%gss1rét%ellgbu%]?‘ﬁgllntweﬁla ‘g O (1H bd), 2.41 (1H m,
228 (1H, m, 1.70 (1H, n), 1.66 (1H, m, 1.18 (1H,
. 1A®ghop@kh Scheme RENE: methyl 39t8r iffehediate fR)m Efamenie 230oeasrbe directly

convertef::k N\@ xga%}g ?ﬁ%ﬂj&?%qg % atﬁ %@%léﬁ%h% ’_e%ter g Qaﬂesin a pressure

tube waq agided Hpmmanig in methaed. T re:su](tlng spjon was heatqd at i C fo;[ 16 hours. The

Z+

| reaction %t%% '@QaEXAc]?\/éftggggén t%%era&rega%d (:&celglld}ed to Nb qéﬁre@ §mary

MF1) . _ 5> O HN OH Cormermal y
Garboxala\ﬂailﬂt@xmeélmﬂé@Wﬂ%ipélﬁohexanone vvas converted toits

et hyir, k 64106310 the\ehd triflate intermediate (150 mg, 0.37 9 mmol) in anhydrous
dioxane (3 mL) was added the primary carboxamide intermediate (112 mg, 0.316 mmol), XANTPHOS
(37 mg, 0.06 mmol), cesium carbonate (46 mg, 0.36 mmol) and Pd,(dba); (20 mg, 0.019 mmol). The
resulting mixture was de-gassed for 2 minutes by bubbling N,. The reaction was heated at 60 °C under a
N, atmosphere for 18 h. The reaction mixture was cooled to RT, and filtered through celite. The filtrate
was concentrated, and the residue was purified by Prep-TLC (30% ethyl acetate-hexanes) to give the

desired amide product.
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Mander's reagent under the conditions described in the
Exanpl es above. This nmaterial as an orange oil was
w@e®do0235t he next step without any further PCT/US2006/024740

purification. 15 To a solution of this nethyl

ket oester internmediate (475ng, 2.6 nmol) in anhydrous

;-Hg 4 “i"gélsm:r%on @ﬂlﬁ%ehﬁed@atgw\f@s 0. Q¢ﬁ1§ﬁ|1] oAt DCMLE i) was added
triisopropylesilane (9.3 weloFelower §u |TF 6@ rn}énﬁﬁe] SLgmg regris s forAymin, it was
cooled t ¢ é—g’ncgoare%ul%u@ﬁﬂ%a bVBS a RERAGS stftehed Elrﬁinfn@&kiirbdnﬁ& solution. The

reaction sti'rred roomtenperature for
resulting BTG WhS HIREI WiTY6 &eléfﬁwgﬁchlﬁf?ﬁfm NE mfga“t%@f?f was dried over

anhydro@sxstoﬁﬁﬁlt Giffadd ﬁlféréétag\goncaﬁ'ﬁte@ I YR hriételrlaly\@cfs%s‘éﬁ{féﬁ MNasIFes mL), 1IN
brine, dried over Na2SO4i flltﬁred and

NaOH (%m At added follpwedpy saoughiYlef tphtain 7 hpraossagus 57 a'iwlwa%fter stirring the
reaction Bttobinit&HpdeMurBirat18 Beit Wad eIk FEANHEIX Thefeswlfing @ixtAAvas

ve the desjred enol triflate inter
extractegwggHO%ﬁsoBgm@mycl@gro Gl“ﬁe T h@fn]gg,rpc ggqréyas Wﬁ%@g l‘@h %I&P%aqdlﬂgﬁﬁi over
Na,SO., i@ a8d dohc&MateRES THY fe8i8ld Was pRANSENy reebrde@hase SIPRC (TB190%

scctoni PO AREADHO Brope Butmae >3 PLME (GBI ABAIAY ERAE i 470, 790-

7.88 (d, '1H) 7@1 '7@9@&& 1ﬁbr9 1%%82'111)t Q@Q—z%@'(hﬁt mnzw-g 69@&1&{) 284-70 Gn, 1H),
16 was. caqol roo
L78:17 Gyl -6 2 00 FBrib L PA LRI e Sk gty (D,

primary carboxam de internediate as a white solid. To
a solution of the enol triflate internediate (150 ng,
0.37 9 mmol ) in anhydr oBXAMBI®GENe (3 nL) was added
the primary carboxanm de internmediate (112 ng, 0.316
mol ), XANTPHOS 30 (37.8gy 0.06 nmol), cesium
carbonate (46 ng, nnnw) and Pd2(dba)3 (20 ny,

0. 019 mol ). Th g m xture was de-gassed for 2
m nut es by bubbllng r ctN was heated at 60
C under a N2 atnDsphefA\$?ﬁj/ Heaction

m xture was cooled to RT, and- |It ed through celite.
The filtrate was concentrated and the reS|due mas

U b st s Th (300l 8551 LS BEASEL AL 00w

added RRGT/A/S260064)0 2¢hé muluﬁgnmae heas smfedoﬁldérihw&rogm apnogphiéra (¥ psi) for 16

h. The %?qtlloggﬁ? gEVFdL @fqugih éeh eoangcﬁﬂq_cgs thagn‘dl)t 9 gvE thg cyc?l%}fx?r?l %%5 colorless oil.

After TSblsﬁlntlmgoftﬂliwcyﬁdhtxmei ifitormedQuten(B g, 1i7t85warso!l) inglidhiegomethane

(100 mlé as ?’% g g>ess : u];nm ) ent f&g((%q g{'gg gn%}}t R?telas‘ii%tg 2 H)o(r.H‘ ﬁemPerature for 4 h,

the mixtniextas geenshsl weixt saamtteblsomutrfbu&ﬁ%mts spvioma doe re@IHtmg‘ me@JfrWWaS
e U R B B B 1D B3 RO s
concentx;tteds‘mglvedlelkntofl"d-@ a(oglorltgs Olll N NaOH (2 nL) was added

fol | oyg &}{{?&P&*{ﬁ? c%%ah%qu&ﬂhddla?e BAL ILAOHS01) in anhydrous THF

sol Uthﬂ ter stirrin reaction at room

cooled tb e8P Erveas addedfLAAMDS (4.5 L, Iths mmelt10iin EHF)nj The respitipgpixture was
warmed 106 °E %ﬁwtﬁ-ﬁ' ?‘ goh b )ﬁ‘hﬁj r”ﬁqe\’f@a%tlorﬁﬁx%@g &k oblel BackQ3278 °C and methyl

i sopr opano loroform_ The organic |ayer was washed
eyanoforpath (115 s 144 nanql)e‘@asahdéqd Tiap poaetipn npixfupeayas v agpe to -20 "C and
que:nche@lQ\H‘c‘l:xellf(qE fei eﬂxe 1ds hﬁmg Giele Qa¥Barabied whth %ﬁyltb)éetﬁt%V?ﬁ§&gamc layer was

phase HPLC (10-100% 10 acetonitril e/ HO ( 1%TFA,£
washed fiith brige dE%b?ﬁ?F elhzérouﬂ%qdwmukfmi@de e atod fhoggsidue was
purlﬁed(b? aﬂaéﬂ)hronzat aphy uﬁﬁ% {06 etia acctatd-hexangs o %ﬂr@ theKetoestet-ad 8 colorless oil.

A 2.69-2.63 (m 1H),

2 44 2 40 (n1 1FD 1. 78 .73 (m 2H), 1.30-1.23 (m

3H), 1.10-1.06 (m 1H), 0.866 (t, 3H); LCVMS nfz 387

(Mtl). EXAMPLE 36 15 ~COCtys .
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FSCNHONN"/ / O4 ON To a solution of

3-(trifluronethyl)-phenol (3.0g, 18.51 mmol) in
woredonaenss7 (20 ni) was added Rh/ Al 203 (100 ng)PCT82006/024740

resulting mxture was stirred under hydrogen

at mosphere (50 psi) for 16 20 h. The reaction was

filt oeiﬂwtlég{ogéfé}hnt&%{eﬂiaﬁe B6FImE, B3R b IR B e thMoDiv ¥ did#Bammonium

cycl ohexanol as a col orl ess oil. To a solutlon of this
acetate (bf/%:g,dﬁémn@li) Afierstirringithe rixpuse ¥ goom temperafirios 16 1y 1t was concentrated.

The residle Gk ﬁﬂﬁ%@\ﬁrm&ﬁyl a(:éthQ aﬁﬂ—\\/as‘l‘i&f’wﬂd@ﬁi@r D@ Srd¥Bictidydr was washed with

reagent . After stirrjng. at ro
brine, dried aye peltdres P suje, BRebdadioanisngaed BB b

trlﬂuoroéﬂfoﬂéﬁhgﬁnﬁeé&éﬂWa?b&ﬁﬁ&?nat e solution. The r eSU' ting
m xture was extracted with dichl.orometha

or gandeshoay ét Sehgie aﬁlﬂéeocaahpéyllcamh‘yaﬁe@erémé%ﬁ?fa Erinls 2 gan be used
to acylat thllst tﬁﬁ@&o@%he&%e SRR Bhedo b Solionarihealtekneacidslm mg, 0.281

M KO I BTENEIR R
(10 pL) ﬁ)ﬁ%&pb}l &al’y?&l&1dé@§ S@Zjﬂtﬁcb o-M{dREoh ;rf‘D@MyLThe]&a@loﬂ'ﬁEiMe was

eresultlng m xture was warned to QO
warmed © 2@ aod pimedtfor 11 ing THE racGBEOYA SAREREHE s esidue was

dissolved Hl%lnﬁﬂiraé GlchiRornefBmé: ﬂ@gluﬂ&{ c;ﬂthe tri€MSHOSfcRIhBRInE athihodster (140 mg,

| was added reaCt|On m Xt ur f
0.627 man st hlesorbacts ) 30° EehoAVGR S PR SRt 15, it was
quenche& gﬁﬂﬂeta&d’iﬁoﬂ'@i’éﬁtufa%d%&uﬁﬂ&aﬂ)@ﬁe&@ soldtiof. Eh@télsulﬂﬁ‘@hﬁhﬁe was extracted

he organi ¢ | ayer was she bri ng,
with diciphopaibgafs 08 QTN SATPY SRS eR P1F S eih i euim Sl ORI and
concentrii@ TRSHUR \N@%unﬁéﬂ Hyf ﬂa@ld cleymitb@aghyaking Hot@giybyetate-hexanes to
using 10% et h acetag@swﬁéanes to give the ketoester

give the ggsug @mdgmeglg esar psaw 2007/ 002557
PCT/ UE28 eitiba%t 4is ested 1ﬁtehmsd1kte (@aﬁg)eﬁ THI(2 i diasigdeled 8601 NaOH

(2 mL), ﬁowgi kafsMiméﬁé H‘:-'rg gﬁ ?rgn:g ﬂgf‘trf’?‘ % tlﬁ i WQSI uulpnc Qe %)eﬁe%trahzmg

with 1NTHTD (I‘l mﬁﬁpﬂfeaésuttﬁgﬁxﬁxtuﬂeﬁﬂds concbnt!mai amlnh@rmdm \Ea}? dllufEh avith water (5

mL) and\ﬁé{r@e%e ﬁ%@/ﬁi @%‘#ﬁt% %Mft hanet r Wg Cc?nggtog?raﬂﬂbd%@lﬁ E&H\gm&lgte

filtered Mdebnoambyely. Alhs resalle was pwriffed be revénsd: plesedPE@ tb provide Example 36. 'H

N B PRRBIBEHD BLEE e TR HECR DR G Ao KD 23 i 0. 32

(m, 3H), 29 @€ RENR. B4m, AR 2641 o), Ri2qmatil)] 1 Drime tHp diddtoe 1 H), BEMS m/z 427
Exanpl e 23 can be used to acylate this

(M+1). trifluorocycl ohexene am noester. Thus to a solution of

the carboxylic acid (100 ng, 0.281 nmol) in anhydrous

di chl oromet hane (5 L) cooled to O C under nitrogen

at nosphere, was added DREAMPIE 17 fol | owed by oxaly

chloride (0.562 nL, 2.0 Msolution in DCM. The

reaction m xture S 10 warned to 23 C and stirred for

30 min. The reacti niéture was concentrated, and the

residue was diss d nhydr oes\ di chl or onet hane. A

solution of the tri Idbrocyc pe{ji}’gﬁ1noester (140

my, 0.627 mol) yponJgi chl or it halle (2 nl) was added.

After stirring the mxture at RT for 16 h, it was

gquenched by the addition of saturated sodlum

bi car g R alBerk@nlét bépper(D Mlideqs.8 et 2018mb1) Xt atﬂ@dma&ther 20 mL) cooled

o extracted with dichl t hane. The
t00°C iraERaER SRRSO G BTGt Fogion Pl e S 5k 30 mmol
1.6 M 1rcd3anﬁaherat/eﬂer siihiag tieshidtnes a@SC Parr20fniindt s doblad kp -78 °C and 3-methyl
chro r ' % 8 1
2 e RGO 300, LG PN RGP ER RS 1 nd
To a solution of this ester internediate (44 ng) in
THE (2 nL) was added 0.5 N.{NaOH




10

15

20

25

30

35

(2 m), followed by MeCH (1 nL). After stirring the

m xture for 1 h, it was quenched by neutralizing wth
WO MooAH@2567L ). The resulting m xture was cONCRCIL/DS10061024740

and the residue was diluted with water (5 20 nL) and

extracted with ethyl acetate. The organic | ayer was

quenche&i by Bﬂéj b RHenRRAG ok kb1addh (10 BﬂJ) ! ehedsMiME biphasic
Cen

he residué was puri rever se
solution W&StéTelqlﬁQT@Ot@onB%‘?%OWﬁfﬂV%g eggacte(*_wl%}\m%gr( g sha\prganic layer was
washed WMBOMEOdricd ovdr Rftydréus sddihm sdat ZilteRRd and tdncerfra?@. Thsresidue was

purified %g_l}ilysh oéro?gl(tjckgfﬁ]ﬁ@lgﬁng ]%g/gétgﬂ]ac%a%-he@n%s t? %{{)e ilﬁ)l_c?emie%éexfx Eﬂnl dimethyl

cyolohe)ihhbne atadelloWoillH); LCMS mlz 427 (Mrl). 25 EXAI\/PLE 37

ot b+ 18 Bl A RO PR s
THF (2000b) eedled t-78 *Cundsdenitrageni Wm@@bmmwéféﬁdéﬂ 7 alel dgomol, 1.OM
solu’clonfj r@f’?em@ Chird! i e@rh?{:}iaﬁ&oﬁflaté‘@tﬁgml 7 S k3 (d3 alided. ﬁ@teﬂgﬁﬁhng the

et her After sijlrrln the m xture

mixture gt -8 {Gfor 20myin, ﬁquauwa dowdh BYHEL Thedigsasip aﬂlwaﬁﬁﬁacted with

ethyl acetats, WidsRA8¥ 81 brine @iEdrid DvedeRgliroubReditif alfate NMTHE okdauitcQaysneras
02557

ered,BopPUSBA ROy TRy RSB GRS AR Co8RERE s e

ketoestepasadolddieystofldr oxi de sol ution (10 nL). The resulting

F;ph?% § solffl n%tfhgpla&@e%tegﬂehﬁ@&até B0 26k, 78 mudlin ARHERHT0 mL)

e orga ayer
was addecb@mmerdeh eebiaid (1105t i hemmel é&ewé‘rngéhmgﬁmt@g @vs%fmaagﬁom

temperafid fo?&@h if WislcBARAr AR affcPRE %fdﬁéﬁv@@dlluﬂ&lﬁmﬂﬁ‘ﬁhﬂ B&td0@dhd washed with

urif chr.omat ogr
water. ‘The sragpe] Wé&%@ﬁe‘gasp%i Wi 3@#&8@% S g > ffjfpred and
concentx’éteﬁly al e Xalhwe odbired Y& thopentidl dimkthyhcybihetdne amobedtdriigermediate.
cyclo anone .i.nt er, i at 740 9. ]
anhy d?‘?) W“I’PIEC}(?’% ngf‘ge &oor™ m’%‘% %‘fﬁ un cﬁﬂg E)xaanle 23 can be used
to acylateitliis ghexharasinlesta, Thggo adde@bmqumgrbpxylw@cldﬂ?ﬁmg, 0.281 mmol)
in meth)%%g g&qgrlﬁé) 45}‘&]8%@1 D]\/ﬁ b ruL} Qvag'h&ied Wlﬂ%loﬁﬁé‘@pi@ rrﬁ@b%& mmol) at

. After stirring
°C. Thapjefion Basstinied ot RS Fogp0 o ﬁheﬁ comen%ﬁ%d dieeheredtitg rﬁﬂngas added

methylehddhlorilR €3 RILPIASKed 1551 XoUitRdn GBithe eydléh'éﬁélﬁ dnﬁﬂo%herlﬂteﬁﬁeﬁiéke (129 mg,
o SR o D18 PN 05 e
quenched Githeniiratid NAHIO] splutiorf anﬂ@txtinqpta‘dl vaﬂimﬂlmrlwwhbgda pTiy: combined
organic ﬁtgerg Grert il ? LY lan@ﬁ%%%%o%édﬁg %ﬁﬁ S ﬂfté?ec?én\ﬁ%oﬁé@ atEE RS sRlue was

colorTess orl, fon o et oester
purifiedion sidicarehiting with 8 @Gdisnt of 20% 6RYOFPActheranenai§bl 0 gedgmpyofumes, then

60% - lg?? ﬁﬂ?ﬁ@ﬁjetxﬁﬁeggrggégggbﬁﬁﬁtv@hﬁmg LRt thé-&:sg&m}iu)ie ady \trl‘ﬂfe solid.
Lon m Xtur
SO P0G TR oA Lol e st e B eps S e i
(4 mL) \dzis| aﬂﬁﬂini&bﬁl’ﬁpﬁﬁlhijé (5a¢ el 411 amdol)ehsi EEA (2 ) 26\0abmeel). THeeeaction

was stlrrgﬂ gciygrrglas &?w qlsleu cﬁ Q[?agO\Aﬁ;ltu{"ttl‘l%atlu%§ gﬁéoggﬁgﬁéﬁ 1n an dce bath. This
mixture Avanbrittacted oiith chethatene biﬂand‘péhbnfw% H’M@@kﬂ ‘Blag comb‘rr@fl |q§ganlc layers were

dried ox%y %g%%%g&uﬁghﬁﬁg Shifediad SInPERaRHE Thd S1id RQMAe Was used in the next

carboxylic acid internediate from
Stepmt@@é%hérm@ﬁéﬁwnbe used to acylate this cyclohexene

am nogstas estel MG @a® wad ladHeHQHFC(TZ 1)) eNm (o) §.€mai)and

00 281 mol 20 1, |l e [ 4
methancy BRI T L LB b N (B 4B
concentfted6 Themmdtyre &tas @iluted with water and extracted with EtOAc. The combined organic

layers were dried over anhydrous sodium sulfate, filtered and concentrated to an oily residue. The
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C. The solution was stirred at RT for 30 mn, then

concentrated. To the resulting residue was added
woreaohpbsse chloride (3 nb) foll owed by a sol ut PORUSE006/024740

t he cycl ohexene am noester internmediate (129 ny,

0.703 mmol) in nmethylene chloride (2 nL). The reaction

residue M?Hﬁﬁé&{ ﬂﬁ%&% p‘ﬁgﬁe apyeds r(NziefEQﬁmﬁe B7. HIRRIR GUENEREDBMSO-do)

on .and t e

5 1167 (seldly§ 2, DK, 6P G lHirﬁé%eiﬂwpédl s S Tt 20,225
2H), 129 &nds 82 e, ML LCAMBYEBesavsoyi um sul fate, filtered and

concentrated.” The residue was purified on silica,

eluting with a gradient of 20% - 60% Et QAc/ hexanes

over 10 colum vol unes, EXABPLE®B% - 100% Et OAc/ hexanes

over 4 colum volunes, affording the desired am de as

a white solid. To a solg-;ll(g n of this PVB ether

i nternedi ate (84 61 nmol) in nethylene chloride

(4 nm.) was added opyl sil ane (500 uL, 2.441
mmol) then TFA (2 m, .0 nnrpl)N,he reaction 30 was
stirred for 5 mn, th&wso enched at 0 Cwith

sat urat ed aqueous NaHCO3 |n°aN icé bath. This m xture
was extracted with nethylene chloride then 30%

1P/ Gl 3,0 G GO NGS. QAR Ry RIS & (N8 ol AR pyridine (100 2

over an%ghcfpous sodi um su ,
in an Erlcmn@snﬂasktcetded PISCas pétied sedivm @W\tﬁénu%é@ 35h nof)dn fa; portions.

After 45%15 Bt oMt A9 i'gactﬁdﬁrntugﬁf fufrédgﬁtrédﬁptemﬁgam for SFhfand then heated to

di at
50 °C ol kelrcegiomeis WEF TS LTI by DHE e e B g « Fhresuling
mixture QYEERL GBI w1tf1 Hef. qﬂ%ﬂf%b%ﬂ: et Wad icdiGher(ahhyilkous 86Hum sulfate, filtered

concentrat ed he mi xture was diluted with water and
and conesRirstedioiveine ﬂvomm\émew@%%ﬁﬂ@d organic |ayers

vere g§ L eekpnifin o Y HIoRIpSriSiashhidit: ﬁﬁ@rfnadxﬁe (f6.d ¢, @r18d n@ndn

et s e b s 5 st Sy, Mg o

reaction %@1‘6@&%@@%&@ i G, & Qfa@ﬁ@étécﬂlﬂroﬁélaﬂ'ﬂit%d Bohnel. HhBMRCipHAO was
S 11.67 (s

i 1
washed m.tb\ ethqr ang) d{lﬁczj dirH)acuugx tfgn(et Kg Ig]kfydm)éy é&‘d’(’f FQ %Lﬁqhwzsoég
( S, 2tbha sgsp&ﬂnoﬁltof th1s?drﬁ1dm& mﬁlf/%médlate 292 ¢,0487 m llh; Ia{)hyﬁlrous pyridine
oN.. .
A RUSIIN U e T  Th—
was heafdd 368010 |f()r I TenEytuiediaeodlddd RY) andtOndentraed. Bivk ity sias
dissolvefé l_irg%ﬁyl e grﬁi vraggerd vsﬁfﬁ\l g&g v%tei%?d ) rlq n Iﬂrlné Jﬁrtga 1cg I%i;eé%%a% dried over
anhydroﬁﬁm;uhmulmnexﬁlwreel aMsors:entrateddo gitve & dakbtommehdat Thiem#terial was
puriﬁed%g gg(]ft?%ﬁmﬁ% x%:&gl} 8 A acetta(?e %e%(gneg ﬁaﬂ[en?tg nL]he h-l;las?oblaryl intermediate

as a light g&lowasbBd. m xt ur e. The resultl ng mxture vvas

extr a‘i"% ‘3‘301\’1‘41 db L of S lﬁtel]: r}ﬁerﬁ{egﬁ‘{% (§0d r58 Oljjﬁll'lq‘ﬁ: @A) was added

anhydrous so tere concentrate
methandl gL)/ﬁ)llb‘heﬁ iyl ONaphi(1 miLh eAfier 38 ﬁm@,rtbchrg@ctlg@ niigfure pes pejitrglized by

t r I
the addlﬁﬁ&glwﬁ@g@%@_f H‘h? Setiétfb‘ﬂ nﬁ;@%{] axﬂdg @@nc@hﬁ'artéd Q“h\E/:va ngsﬁggglg% &k@cted with
ethyl acétyteranst Jiezomganis 1631 ﬁ(gs viashed '@1t1113;‘memiﬁﬂd ov Wqﬁ,tsydmm\fs‘tdga{te, filtered

, ature for 48 h,
and con?élﬁﬁt%a {})Q% fé%g}gélg ! osgﬂd &iind ‘?‘ﬁpég%ﬁ] el . The

preci ppreaelstiqref thlmwépmwdlﬂe 6X0r7eg O anrenl) ‘één]@i‘?%’is
dichloroé%ﬁ%ﬁ&ﬁr&)%b&%d Iy d\éinla&q{l@&@én Qﬂogﬁ}ﬁfe P 28dMBNVP M0 pL) followed by

oxalyl chloride (0.21mL, 2.0 M solution in DCM). The reaction was warmed to 23 °C and stirred for 30

min. The reaction mixture was concentrated, and the residue was dissolved in anhydrous
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To a suspension of this amdine internmediate (5.32 g,
34.32 mmol ) in anhydrous pyridine 20 (10 nL) was
w@edaemo2ssThl or o- 4- oxo-met hyl butyrate (5 nl, 4RCTBS2006/024740
mrol ). The resulting reaction m xture was heated at
120 C for 2 h. The m xture was cooled to RT and
dlchloroﬁlgt'ﬂ&fer& rggfi’d con@ td @9('3 d}‘! @10%?0me@ﬁa§§ @l MEFsolutiof bithk methyl ®R)-
t at

e a washed , water and b{lne

cyclohe}@mganm@esteagl@,sﬁrﬂwéén the |Eé%}n18€ﬁeafbovea@l%§??¥r % wHaD s then A bdded. The ice-
bath wasSrUIInB@etde dftfaé &%‘L’ﬁ‘% s@ﬁgoﬁ;@m%dl ﬁtlﬂdfofr (96 B' YEe Rad¥idh kixture was

br own SO iS materia %ﬂa Ilrg ‘ﬁBIO a%
quenched By thg a@%@@%@f@l@%@@&@@%ﬁé& ng TheTeSPifing e was extracted
with dlcﬁlbx%n{é&taﬁé Of3e %E%éhm Ilarytelewmﬁiieabeer afiydasis Sodiig b\ﬂfa;e@mt@m and

concentrp,ﬁgd ”gﬁqgggﬁ%d;e; pﬁ% I1gqrjhgot{agrt §m§§§éraeéa'&g%g 5&%&#&#3% e?l@/? acetate-
hexanesm-élv{ﬁla Eﬁi@@q? DyhiadNoaOH t( 1 :TL) Af t ert ﬁo m n, t t he
reaction mXxture was, _neutrall z e iti
1N HCFo ¢ solpon of #igarpide estr b‘ﬁermegl?‘iﬁ %1 é‘iﬁd 8%1“351 LiOH (1
mL). ThERGsultRS nHkiBre WS sexdd fBE16] THelréucti®d Mikturacas Ruealizadtly theeddition of

IN HC1 gll;gﬁgg Ir’]%\glggs)ég%g Ela \NaS he de \\%sit q%g{t!%cgwft%%{ng%getate J1’“he organic layer was
dried ovE:QMBRRSUsBbE M sOIf@, \ifter@d hmcghhcejl&hﬂedw\ﬂ“lm’emdheoiasmhﬁﬁed by reverse

e HFE SOtz (2 A5 Lo Ot \? A Dhis0-005 126 05
1H), 11.64 (%himlg]@ﬂ?td“ ang 8(14 (Hd—)1H§ golet, m) 0.2, an@lerf) (@, BEHRQSN(m, 2H), 2.15

nospher e was_ad oxal yl

(m, 1H)>clh§ & i2He 1(]0(1121@092(5 %Ws]g&ﬂtg “%fﬁ % % The reacti on
was warmed to 23 C and stirred for 30 mn. The
reaction m xture was concentrated, and the residue was
di ssol ved i n anhydrous EXAMRDE2Z07/ 002557
PCT/ US2006/ 024740 |di chl oronmet hane (2 nL) and cool ed
to 0 C. A dichloromgthane (2 nL) solution of the
met hyl (R)- cycl oh ne am noester described in the
Exanpl es above (90 0l 525 s then added. The
ice bath was renpved, )W uly r‘fg sol uti on was
stirred at RT for uxd Js The Pel&cthon m xture was
guenched by the addition of saturated sodi um
bi car bonate solution. The resulting m xture was
ext r ath g dolufondfBthydiokh barslagiyba(ieg, Thamo!)gamihgdioesyBEM (50 mL)

v sl B0 BSOS B S

reacnoncahfoomatemmamh)fordsh itgva@ a%mh@rbyw%mmvlsata@@tdap@um bicarbonate
solution, %‘F@‘{k@lﬁnﬁ ?&k\%gwag]&u‘g&&&j\gltﬁﬁCﬂl W e ox%gtlnb gler-@as@ned over

IS am ester |nterrrE|ate
anhydrowdwassubfelfae@tem apfl cppoengiratedity give the sttt ¢l Yﬁ? xt ur e
was  strp b k&ldtidridt t&@alaehya’é]ﬁtdhﬁaﬁite gm4rg, ®I5uhrBol\aSethanol (50 mL) was

saded st perph Ry (ose o5 AIEDLARCL A g Py ivreas oh i (Tt s

concentR6:@] Ailehe rEfidueoraydissalvdday ethylsastatd nndeashvdwith Whtﬁdmdl]glne The
organic J3& T aFd bk Funylobd &6t s%ﬁﬂg,gﬁ&g@%ha 2Rl e i Garoxy

y reverse to provi
methyleﬁ‘&naismtdme(R) enantioner. 'H NVR (500 MHz, DMSO d6) 8

12. 6 %Eba’solumf’e:hl; Hcbithl (2525 glb'!)i mrﬁol?ﬁ aﬁﬂydr&i")THFE’(Sdﬂ-lL) cooled to 0

°C unde§ mntrggﬁn atrgos/]ggere Gl adfpﬁ sodllm*ahy @,_%7 g, if %_ 1(11(_‘3‘”])1 %;(Zt')er 1(§2r§12 methyl
jodide (€.89 mBH4. 251-1%) Wag ad¥d. AM’rNﬁl)rmg e dnXibhdPit oasDterPerktureHiar Th, it was

quenchegylm ei Ol Ut 0 Of 3 h% esuﬁ]mg m%?rur%%s g}éltragtgd with ethyl

acetate, washed w1th brme dned over anhydrous sodium sulfate filtered and concentrated. The crude
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20 was added i m dazole (1.02 g, 15 mmol) foll owed by

TBSCl (1.65 g, 11 mmol). After stirring the reaction
wa@eoorowsst enperature for 1 h, it was quenched BPYT/US2006/024740

pouring into saturated sodi um bi carbonate sol ution.

The resulting m xture was extracted with DCM and the

material %? BloFvel ?y P F mﬁmgbrah& dBAY]Y mIARAY sHIeMSARGT] {Mhe reactlon mixture

at e,

was congenaied @dd@quagureeppg éj gyoﬁ?'ﬁ}g S}ghlglgttpgrgpﬁ > %g&@%y%@yl acete%e hexanes to
gweﬂwhﬁﬂ@TaﬁQhﬁiaﬂ&ﬁmidlg, 9.5 nmmol ) in ethanol (50 m.) was

§t5| ra(rj NS Oﬁoc“ ﬂﬂl’?or oh ?rt!ﬁ%%glgte @gﬁ 61§1% m{,nvggtﬁ Diettidlcl 40 mL) was
added Rb/@M,Op (H0rmag)e The aadtmgmlxmcswmanmadstr & Byrlreged baltoostferyld h. The

mixture ?’gse ﬁl?ered Ui g;ﬁ’@g@eﬂd \%r}cﬁ-h 51@ g%én@ﬁ c?/c;[g}i%xarﬂ g forless oil.

over a Ium Ssu

fi | t efed s@ntwn@é ﬁn@yphmxe@plt(%iogmg/ & mupd) WMM)@&’OI@C‘ to -78 °C was

added DW'S@ na 12%1%51Mb%@by Hal cﬁsﬁdé 9 '?nl@f21\/f B DTCM? gﬁﬁ&l 10 mmin,

( I n_anhydrous, T (fe] )
methylaennes‘@w%maﬂ oD et relgd ancihntsagioa ﬁl@xtéﬁssh{arfhé 387859 Qi over 1.
The mlxhlk‘éjfvhsdﬁleﬂ&ﬂecﬁﬂy ®uriddintbsatiibaitd sodv&ﬁﬂﬁ&‘ar&ﬁatﬁlsﬂutuﬁm tThresulting mixture

was extrfl%eeci W%g]}/lg glgnf: 01}%85%13{3’&%%280‘%%% Over ]ar?nly xfuls,] so%nin? guli%{e k ftérgcgand

concentrgteé nTheadsiduetwas pati fieddtydthslachmomategramiy lusing diMsﬁﬂIquetatﬁ-hexanes to
ure was extracted with ethyI
give the Iﬁ??}{e?&%é 1'11@:&;1%5‘18% th brine, dried over anhy
sodi uBe & eHspersien of sodivat dndh@-228 B2k mEb 0 AmS@eféwa dreoil) in

anhydrouslﬁoﬁé@ @QQL)/V@Q%Q&E dﬁﬁgfﬁwsgr@&ﬁ/cm 4114 Q1.8edn@1). Athe Y& 8lting mixture

BAF

s heaf Fof L o bbb PR e oo s BERRY g gosane
mL) wast ahlaecr di'S}bvdtskElean’ additied fimpel | Adhstitingaredd 6Q fapPhly theseastjoB@Ature was
cooled t% 0(10 tf:% Ce%t@x:te ecmcb S a{;:}leeg c\)fs{ltg th%—'%(Yle %Iﬁm? ﬁﬁs{gﬁ}lgﬁ]}(gﬁg %E céiefirated. The
residue Wwast exfraodedi mﬂeeﬂqe@ Bhapredudiayaries Washad yith heinep drigdeyermygnesium
sulfate, ¥ffeted a'i_’ld @&%@Qra%?l/ A %ldﬁé@a%ﬁe BFﬂz[sﬁ%HxloMafb%rth%(j 04k Bthyl acetate-

was stirred under a hydrogen ball'oon for 18
hexanes g giv¢the keteesteri | t ered through celite and concentrat ed

t 0 gi Y&atdleidhes iHiskbideyed @ memgru»%aﬁna) Biahakdnebd 2 aill), was added

a so i on hexanol. (.870 , [) in
smmonip R0 ot 2 e o T8 S YRR i g Rbom lofER e ha
concentiatell] Blerdsibye veasalisyélvatih 610 Aleand4naShediwithakatérandBnge. Th ergmic phase
was drie&%vép aﬁh dr&urs 's&fnm( Ltﬂﬂ]cenﬁltéréd 2?1% Wnﬁem% tﬂ@rﬁetﬁ(g&ﬁféthyl ether

g react lon mxture s warmed to O C over 1
Smﬁﬁmﬁdcﬂﬁﬂﬂﬁﬁﬁﬁmﬁﬁﬁ*@ was quenched by pouring into

sat ur 961%1%%%6&&&@@ a&sﬁn&alfwth@mamﬂm ab@&UEidn[jﬂe 39 was

. mxture _was n C
obiainedCE gy BRI UL ot UMY SUF apert i L rerahipee HPEC o
provide Eﬁ%ﬁﬁ}ﬂdﬂ}g dHaAVIR TH® MHS IIDN[SOW Hua6i (5, 161, HY6 @l 8 8.14 (dd, 1H), 7.94

VaqUS) 199 Al 118C
(m 1, G TR D 20 ST PV BCES PG S A0RE, 1) 175 o, 1,
168GﬂdfUibblﬁﬁnH&HﬂﬂﬂéseﬁZﬂﬁiNbU 5.62 nmol, 60% di spersion
in oil) in 15 anhydrous di oxane (5 nL) was added
di met hyl carbonate (1 nL, 11.87 mmol). The resulting
mxture was heated to BEAMPLEM a sol ution the
cycl ohexanone internediate (400 ng, 2.81 mml) in
di oxane (5 nL) was added dropw se via an addition
fumel. After stirring at 80 Cfor 2 h, the reaction
m xture was cooled to roomtenperature and quenched
with 1IN HCI. The resulting m xture was concentr at ed.
The residue was extracted with ether. The organic
| ayer was washed with brine, dried over nagnesium 20
sulfate, filtered and concentrated. The residue was
purified by flash chromat ography 30% et hyl acetat e-
hexanes to give the ketoester. To a solution of this
ket oester (199 ng, 0.994 mmol) in nmethanol (12 nl),
was added
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amoni um acetate (383 ng, 4.97 mmol ). The reaction was

left stirring at roomtenperature, and concentr ated.
wab@7nessdue was di ssol ved in Et OAc and washedrP@i/Uk2006/024740

wat er and brine. The organi c phase 25 was dried over

anhydrous sodium sulfate, filtered and concentrated to

gi ve the net hoxynet hyl ether Qst idHut ed cycl ohexene

am noester. Followi ng sim!]l bdur es as descri bed

for the Exanpl es above ™e~39 was obtained after

am de formati on and_hyg Iy3| s. The residue was

purified by revers ase HPLC to provide Exanpl e 39.

1H NWVR (500 MHz, 11.66 (s, 1H), 8.76 (d,

1H), 8.14 (dd, 1H), (m 1), 3.24 - 3.20 (m

7H), 3.01 - 2.89 (m 3H) 2.43 (t, 1H), 2.37 (d, 1H,

2. 16 Tdw sohitn of te¥Bhydno-4-FHrhyran-dkoB(1 (i, 10182 foislo]) if arfhydioms THE (50

ot ol 74 el U P By 5 . 1302

mmol, 290 smhmm) oz&ftdr@ﬂnﬁhyﬂathyl 4ydﬂ0fwymac|(l403cn1e, 1303 mirpol)} @ass@ded. The

resulting a{mxéu%e waé s%wli] gvgr?rlfl e r e Q\d gg%‘)claecdl%h\re]sqhﬂﬁed a?ﬁn&nﬁfﬁ] glﬁBnde
solution. dThesln]}ﬂraap yinalmed@s (aﬁr&'gtqdi_wuhbglyl)@e@twhed with bipe and dried over
anhydro s,_ogo glln%ﬁ]l}'ﬁt% %agp %e? ﬁyﬁyﬁltte!?é’d éﬁﬁte‘araﬁai Griffed b9 Fad-

reéu ting mxture was
chromategraphly y81m3%dhykﬁce@@ hexangid giygélredistogstion as i celarless ailed

ammnwmdp%n R k‘ﬁ‘ﬁ%ke%&gtlélt 1hQHnedTé@§(obﬂ59Eafgﬁnﬂibfsw&ﬁyai@frs THF (20 -

extracte acet e, washed W th brine and

mL) coobéd fte] "G s adda@ ng@rm bsdr@@@? hﬁ] & G127 oL, 6PprebYov el ¢fter 30 min, 2-
[N, N-Blé(\ﬁmﬁ{on%ﬁsalﬂngrﬁﬁﬁgm] -5 9919 %’r‘icﬁﬁee(d 3308 Minhibol) ks Badel! ASBr stirring

omat o rap usi n acetate hexanes to gl Ve
the reactm@lk@te@émogtrtelaﬁeratu@ofpb% et pehadvish s e SEPGHUBERlorde

solution! Thesreﬁﬁﬁn%%\ihﬁfe \Jvéfbte%’frﬁﬁ%ﬁ Witteth aée'@ﬁe Qnd the 8EmBHE orgdnit layers were
rous THE ( cool e was add&d,{sod

washed W]agrmgedr(eg oIe;Pnéydrgfusg?dlwplfatcB @}@1159 aweqoafﬁnjrate hgresigje was

purified %ﬂash%hromatogr hy using 30% ethyl acetate-hexanes to give the enol triflate as colorless
[N, NNBi s(tri fFur onet hyl sul f onyl ) am no] - 5- chl oropyri din

oil. e (1.34 g, 3.42 nunol) was added. After stirring the
" €Ct {ORsdHiioh oF 8 2O QIpIRRDGRILD ezﬁ @0.02nshol) inftoMExs (40 mL)

e e LSS SN EBL 0 09, 50108 2 ) o

resulting?fiRtudd ®as réfated BE120001bBG. Qthe Ssattionl rﬁ)(ﬁfeSWa/sebﬁx:eﬁﬁated and purified

v S50l B E e ST it e e
puri f Tes sd(bt}hoﬁ lof giis evlonte 6D I aph ynmni) ind:130ét@bingthane-methanol (100

mL) was a[%ﬁedals.lcgc %{é‘g\tl t%%m% V g wtap eth n g—% %@LO%P gér 1%31' %L: Eeattion
mixture (v3s fRged (BOuEh aehitd nd |cnndem’ra1m1rte g(vd Ghemberhoxp kesiered aivwite solid.
pressure vessel, was added
met hyT¢ ¢ sdlyioe f Iﬂpmgfbﬂcﬂﬂ@n intergediety Gole,dP 8 nmeolyinDCM(80 mL)
cooled tm Was %&H@d B0, (683 Wirt, i W81 i DXEMT, CARG S0 B, likbeRBtnAd wzls%ﬁeﬁéhed with

Feact | on m xt ur e was concent rate
i e residue

methanob(ﬁolmlr)évﬁil%‘@ﬁ H!; cold gyatar o Lbe 1esudténg B CHAS SRR eIt
diluted Wt WiteraG@E:ala6e8 Q@Iﬁ:\ rdlﬁﬁﬂ(ﬁ&nétﬁkfﬂe etwadibanid 1aydp vy drikel dviieanhydrous

hi
NaZSO4,$itfﬁe§ a?chcogﬂcej}g © h ?@%ﬁg% 8slt%gsfeag g%,gl?n él% 6‘8& S%E ltgoujt any further

purificatidided Pd/ C. The resultl ng m xture was stirred under a

H2 ba’H} %&{fﬁc of %’x§s %term @@t@& 12@ ﬁgnUﬁ & VV&dioxane (50 mL) placed

iltere rouhc ntratedto ive th
ina presm;rp bsyvas gddsd cglgceatramﬁ NH4C§%, pqllg,lon The resulting mixture was stlrred at RT for

18 h. The reaction mixture was concentrated and the residue was suspended in ethyl acetate, washed
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25 To a solution of this nethyl ether internediate

(3.0 g, 12.3 mol) in DCM (80 nL) cooled to 0 C, was
w@oddedoBBr3 (61.5 ni, 1.OMin DCM. After 30 nP@T/U$1966/024740

m xture was quenched with nethanol (50 niL) followed

by cold water. The resulting m xture was concentr at ed,

with wat%?c?rhﬁtd%%ezr ﬁ?}hdq so#th‘lél Whigde irﬁ:ftérai z\&\ﬁtcgﬁce@tﬂﬂe@ X{‘hE AG1d8L wid ﬁlﬁﬁied by

orone aer was dried

flash chrematya ﬂlﬂ‘l)rslsm&lé@’@@\@b’l afqetaf e H’&n Wfite ethylagetag as %ﬁ plyant to give the
naphthol?iﬂﬁaﬁ%a&%xﬁﬁﬁd@ hs TS H'ﬁﬁéjsdhﬂ the next step wit hOUt any

t her flcat a sohﬂglon % th|
i nt er]:%qog{t@n ()gthe eré) t%m];ﬁqrﬁ?cslat? %? ¥f¥f us
dioxane @l s aﬂd{hdahmmwwbmbme intensnedilthe( i1 mg,r(l:ik&ﬁttmml); d(ANTPHOS (40
meg, 0.06§% geoslfg (:‘,? Oli}ﬁtg hl%gr e Hl4§i mgﬂo ana fléﬁgdb%zl 9%5% o' 1). The

ure ncemntrate
resultmg&ﬁidtutehﬂasrde@sﬁdé'onﬁamnélyﬁpbbimed%Igﬁﬁ Sthaydactignaniztues wagdspfedat 50 °C

under a I\Clﬁa}%ggsbgere 02131? %ﬁ%@{%&%@@@éﬁ%&%% ro%ttefi'nﬁéﬁ&lﬁé and filtered

VEr> an um su [tered o
through csditec & ﬁaxa@edwasmacen@@ﬁ@w preiSeqat flash é‘H"‘B?togfﬁl?hé(élﬁmg 40% ethyl

acetate-h%gdr gﬁ&&ﬁé’:ﬂ%d t50% et hyl acet ate-hexanes then
0% ethyl acetate as th E el uant

napht ot ﬁcgutmnloﬁ,gys)pswép gqﬁtedlgteggedgﬁeg@%{ ]mgé\hieli}g" %2 o1'11L) Jvas added
1N NaOHQ1 i=hL$ @dl]dtvb@‘ﬂy ®OH e nd)0Thé rebiflting mth easpbicedatd3 CCAer 5 h. The

rection SR P & B TRy PR A B i E g [Puty pihe was
concentrBte@87d thewésjdue }aNTRIAEd (vith ethyrpace@teo Q“Qe mﬁhn)ed opganic [ayers were

washed %ﬁiﬁ)gﬁr@m&r? d(o:!7$' oug Sé&&mm‘té edd Bedod sk ded. IBheFBsidue was

resultin m Xt ur e f
it iy ot ST G5t s el i oy SRR il st
11.38 (s hﬁﬁt 9‘=‘§b @k, 15@ 65 @NOBY 736 R, 8 MDSPSTIE), 7.08 (12, 28), 4THe(s, 2H), 3.65 (¢,

210, 295 Pkt On ohghtean rorerme ¢ A o as o

concentrated and purified by flash chromatography
using 40% ethyl 10 acetg XaJjes to give the amde
product. To a solution of this ester penultimte
internediate (44 ng) in THE (2 nL) was added | N NaCH
(1 m) followed by MeOH (1 e AEsul ting mxture
was stirred at 23 C f 5 eaction m xture was
guenched by the additi o (1 m). The

resul ting m xture wsa miancentrated, and the residue
was extracted with yl acetate. The conbi ned organic
| ayers were 15 shed wehBubri ne, dried over anhydrous
sodiumsul fate, fliltered and concentrated. The residue
was purified by reverse phase HPLC (G lson) to

provi ggs, mgrgéﬁ)yldlslﬁz%iéﬂgf Mz M %@nd@THF 175Im@81) was

added togprggzl tr@’hﬂyh)hosp&\()@gm (o}:ﬁmlg?_ﬁ gy g%merg)q) in Fq}uen% 75‘5111(%%% 0°C. The
solutlon% stirfed¥ox 15 midnd ti2 l&ﬁ)n(e l62.1 g219)3 mio W tplueneAB) mL) @ddded. The

solutlonﬁ@i é%%d'ﬂg MOC} %‘F linzaln ML Lf’ rﬁ;}gt I&L’C %)g\lgl Wlﬂ%g?%’%é?%%d and the
product Wel-purified by finshl c}xroxvas»gr@hyi GBfotage, ﬁougyxb 0 to 10% ethyl acetate/hexanes. The
product vJa 81@&5%&1 5@19&3%]‘8? 1'.‘3'(511%5 Qﬁmﬁﬁreﬁz Sliadikéh o d¥FF8h X5%.N 5) under an

utlon \Was tirre
atmosplfemofixsdrnm overnight: (e R@P@%W%(Sz"ﬂtfreg thri%hscehtﬁﬁ?ff
The proHtQ:lt %@a?s{)ﬁ@d mﬁﬂm@ﬁoﬁﬂﬁeﬂa @bm/zfﬁiijgngngjy fob36 hs The medre was

or en a overni
ne“tfah@‘él"v@i%m% SP@H‘B\‘?&?&T one: aP%’e S%’P’%‘}E V(i rewggedSJ?l ?‘h“%"nbwas washed
with ethiyl ﬁsﬁtephﬁolmeam@wn(caam agewashiet witlobrine@nd dnem%@ﬂwo‘, The
product wag{)uaril:feed I%e)ﬁ omapo%raphy (Biotage, Horizon) 0 to 20% ethyl acetate/hexanes.

SOj Vﬁ:nt was removed.
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product was dissolved in nethanol (150 nL) and stirred
over palladiumon carbon (5% 1g) under an atnosphere

w@boongpesepgen over ni ght. The sol ution was filt eP€rUS2006/024740
t hrough celite and sol vent was renoved. 30 The product
was di ssolved in THF/ MeOH 3N HO (50nL/20m/1 OrL) for

36 h. The m xture_was utr Ilze W at

sodi uRe BEYWIBOR g’teé‘etoﬁ‘i"}gﬁ 3II’9‘8 W\?é‘gy‘ﬁg'l‘ﬁg(%d&g & cooled to -
78 °C und& 444 ARoPRsre, WasS Bedtd mm/ﬂn)sew DAL, Mahmbm 0afi ch THIE). After 30 min,
methyl c&%%%fgg %’4@%& mﬁ%g rwa\é?(?dg H%ge r\é\nac ion %Htl%g w%]% oweﬁ to warm to
0 °C ove€ fdverablicvgy. ThduytixfuBe w’aagmchleﬂ)wmz @N)H@ atné emeé tvmz [EtOAc (2X). The

organic %Seertgv%é gvla%]‘te(yi ik %Fn? %n% dx}%l 6P KJ% Sél?ergdqyd U%Q&%&gﬁzfc% This

material avak ysbd duithe ﬁHE siep Bitheyt amofylﬁb@ pPEﬁCEPSnC un d er a N2

|a:1 n_?_a@ gg%?hd%? t@qgf%gstéﬂ(w@% 6. 23111%1 irPanRy ORI THE(5O ) was

met h n r mat
added NgH 30 el oo Al e J@?ﬁﬁsﬁﬂﬁ Byl antts-s-
chloropﬁldlufév(@ 02 .. 2\Rd1) s adief ’ﬂlhﬁa’éacﬁleid afithrelvei strred b @om temperature for

18h an%we?@gwngwé{ég k@}«%&gs‘)i\ tgxg lrrgxt\leirlg vg\agg?gt\f\%;t(t d" ﬁltﬁgﬁxwgba The organic
layer wad Mslt inetth boide idribGEONa, SO, Iﬂl@reédar)dwgnmtq@gchmrvml@d Thmcrude material
was purl\f'a ? ﬁ% U%SE n}gﬂ;g{ ﬁ%}’r (’ﬁl%t SHbSRA) d08s EftSA JiB&lansth@B% EtOAc/Hexane) to

tication. To a solution of the
glvetheldeetlméQIOéuct( 1095 ny, 5 2 mol) in anhydrous THE (50 nl)

vas  ggdqdesiy Nﬁ%f&l?&@n iflafe (i‘omiﬁglo 585RMpb1) itdrhedrodsatioxianc (11 mL)

SRR (e e SO p——

0.17 mmioBamt Pajidua) . (R0hE, ()MRSmﬁb]I) r Tiedeatimponinturewpaicapssdiof 8 min by

. 10 18 thén n h h&in
bubbllngrg%??cms gl agg rg% G1a§ ?th F%&M\Q‘%%g ah‘;l;ﬁ‘sﬁ}elgrg rﬁ)‘t’ é%% C'ghe reaction
mixture vaay evolatds rmsihmdemehaﬂdrﬁlﬁeed ﬂdfr)lil@cpebﬂﬁe 28 hNﬁE’S@MaS concentrated in

vacuo, al ﬁe%s‘ﬁﬁm W%ngﬁg:ﬁ E]évreéte Sﬁidsé AP @%tson] ez tHél@sired product.

| ed flash chr rrato
( Bi ot 3§& solben (g’é}mm?tbw}@eggr@@\é)op{@;géﬁ %f QIRXeOH (1 mL) and 1IN
LiOH (IEEQA‘CILHE'@%@H% mlikure @x’a‘d gtirtddet o télﬁpérﬁtﬁﬁdtiﬁl& h, 710 then neutralized to

pH=7 byj&]ﬁ ;Jgacilgn f&?‘%‘%’glnv' N 1ﬁ%;¥_§}f re%tgseevél se d((? Hgl% t%lmh ifgample 41.
L NMRYE500 0187 DMSO-),) am@m 1SRN, 0.56%5, AL I7)28 (G5, J;ﬁ6-7 02 (m,
2H), 2. 983%%}?1 @%%hze'&r(&%ﬁ 4?‘3%52@?;51@‘) ?@2(1%@:13116)2@65@ U62(m, 1H),

ture was_ de-gassed
15111r5{m%909@ﬂj6bl3Hh@8éa(§éHM~ S RO MU e was heat ed at
60 C under a N2 atnosphere for 18 h. The reaction
m xture was cooled to roomtenperature, and filtered
BIOLOGK:AJu§RSA¥Pite. The filtrate was concentrated in

vacuo,ThaRéivithef the Sérﬁbbﬁnd@a)‘f tHe i dséntethebtyorr regredisgnipdiasseeptor affinity

G | spn he desi red product. 20 To a
and f“n%ttﬂnlﬁ’f“h’)enevﬁg‘ ﬂgsﬁﬁ%lfoggigeaﬁa n di oxane (3 nmL) was
added MeOH (1 nL) and IN LiOH (1 nL). The resulting
3 [ stirred at roomtenperature for 18 h, and
HNlamr %éﬁ&{qéusi ralized to the addition of IN HCI
__Mggm_pMemﬂ)r@dpt@yS ?Tevféfeéén ’@‘IPWGP(G | son) to provide

Exanpl e 41. ' HohWR1(EEPEsMHE 74DI\/BO d6) S 7.65 (d, 1H),
7.58 (d, 1H), 7.5 .28 (d, 1H), 7.06-7.02

(m 2H), 2.97- é)]e‘sl(’l(sliﬁnlgbm 2.65-2.63 (m 3H),

2Thé® rékepir tadmbratdy quitklP4ndlplact ofide. Relyyspdndaiy- pjpeﬁmg mp and down

R . i et b g .o

preps at Weg/ewipounds of the present invention regarding
niacin receptor affinity and function can be
eval uated using the foll om_gg.assays: 30 3H Niacin
bi ndi ng assay:
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1. Menbrane: Menbrane preps are stored in liquid
nitrogen in: 20 mM HEPES, pH 7.4 0.1 mM EDTA 35 Thaw
WO e@ep02567 menbr anes qui ckly and place on ice. ReBFUSPO6IOR4740

by pipetting up and down vigorously, pool all tubes,

and mx well. Use clean human at 15g/well, clean nouse

at 1Qug/well, dirty preps at 30ug/well. -80 WO

éT(I)O?/ OO 557 PCT/ US2006/ 024740 la. (human): Dilute in

r(’&‘frﬁl?g‘ ‘Bfiutesp Binding Beffiwan+ 4% serum): Add 5. 7% of

10.QROranrei; mmaa 0% &fslb(mﬁhdm&{ serdf) Stholf rea af 1206@) for a final

concent t| 0 % BI ndi ng Buffe 5
(rml?ge Bnl Et‘lé Pﬁ |1’?[1)B“H er 2. Wash buffer and
di¢. I(mbmse)nl]nlufememdﬂ@&;fﬂaﬁ I iters of ice-cold Binding
Buffer: 20 nM HEPES, pH 7.4 1 nM MyCl12 10 0. 01% CHAPS
w v) use nol ecul ar grade or ddH2O water 3. 15, 6_3 H1
ashibager; and dilutionduffandfake dhliRsdif e sbld| BigighBuffer:al s,

Inc. (cat # ART- 689)20§¥M?I‘EPE§pﬁ3ﬁ G/mol, 1 nG/ni,
1 m total in ethanol- 20 M 15 Make an |nterrred|ate

3H ni aci n wor ki ng sol Iy MeCdont ai ni ng 7.5% Et OH and

0.25 Mtracer. 40L ofo1%cBArs {d/vpe diluted into 200 L

total in each well->150{owla£ 50 éracer final. 4.

Unl abel ed ni cotinic 439700lqHat&tode 65143‘1\%4 ¥ and soMm

stocks store at -20C. Dilute in DVMSO. 20 5.
_Jﬂlﬁeﬂétﬂln‘gt_hﬁtai_é%mmcammubbelmm&dak Innt (cat pHl AR TE689) Atdck is ~50

te l.i.cate. 10nmM unl abel ed
Cl/nrm gplf 9m1 ? t%telsﬁﬁ ggla%o 9

inrc’ ded as a sanple conpound

0 AR T2 o S SO g g

40U of g wiTberstinieg ithor 200y total i dachnpbll 3 1o¥% FrQIES0mM adcer fAinal

Plates to create working solutions (250 M - 0). There

4. UMabblePgicOE: dd:.er medi ate Plate for each Drug Plate. 4)
Ik}r‘pansfer 54 from Drpég Plate to the Internediate Plate.
5 WM, il A, and@)d] stprlescsiere pie20°0) DA imBYISO. of
appropriate d| | uted 19CD nenbrane to every well. There
5. Pwep bﬂmg@téshree plates for each drug plate: one hunman,

L of .
1) Apguot li;'uéa lsgcg @%F.%gco%%?wgtﬁe nbf?! 1gatg.§)0?n&ggnqa{%ge nicotinic
agtd 10us? BdvinBlkided as @tshmple caropaing  eatH expedilent. 35 4) Seal
2) Dﬂlht@ﬁl%siOmﬁ/Pé’o%gg dA I%Cl%gm W0 'Sldﬂﬁt?ti%g Fﬁﬁl.%ﬁ). at RT for

hour s pla e's

3) Add 195pL binding buffer to all wells of Intermediate Plates to create working solutions (250 pM
= 0). There will be one Intermediate Plate for each Drug Plate.
4) Transfer SuL from Drug Plate to the Intermediate Plate. Mix 4-5 times.

6. Procedure:

1) Add 140 pL of appropriate diluted 19CD membrane to every well. There will be three plates for
each drug plate: one human, one human+serum, one mouse.

2) Add 20 pL of compound from the appropriate intermediate plate

3) Add 40 pL of 0.25uM *H-nicotinic acid to all wells.

4) Seal plates, cover with aluminum foil, and shake at RT for 3-4 hours, speed 2, titer plate shaker.

5) Filter and wash with 8 X 200 pL ice-cold binding buffer. Be sure to rinse the apparatus with > 1
liter of water after last plate.

6) Air dry overnight in hood (prop plate up so that air can flow through).
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5) Filter and wash with 8 X 200 L ice-cold binding
buffer. Be sure to rinse the apparatus with > 1 liter
w@booraoxss7 af ter | ast plate. 6) Ar dry overni ghCT/U82006/024740

hood (prop plate up so that air can flow through).
-81 WD 2007/ 002557 PCT/ US2006/ 024740 7) Seal the back

7)3@51&5@10{%9@1@ e Add 40 L Mcroscint-20 to each well.
geal t ops vvlth s%gl el{: 10) Count in Packard
et ou

Ml%‘tsf’lﬁﬂqqoﬁ‘ nter. 5 11) Upl oad data to
9) Seall topsl vaith sflefpr ogr am and al so plot raw counts in
' det erm ni ng t.the raphs generated, and the
10) Eég%%g?cgggf“ ?oé‘% gat&oélr?ﬁ'é‘ﬁ%ds of the invention
11) @J@h’@d dith o dalwtatlanpxbgiﬁ@l aml aldogldd khwneamets imPisng detérmining that the

SRR ST ARt 1 L e L

pr epar ed from Chinese Hanster Ovary (CHO-KI cells
St abl Yrhe ¥fhsoasdsng tﬁehﬁvenﬂbl?é‘e'n&aﬂ}eﬁﬁg LQtC,Oh tﬂf?]% @Eotm
e

7 gg/.assay) were diluted in assay
°°mPet1PrR}T éiE‘%E%g ssOWithRfhe Xener °5hHM1tea‘?ﬁb‘F fye2, pH 7.4) in
Wallac Scintistrip plates and pre-incubated with test
3g_GT unds 15 diluted in assay buffer containing 40 pM
'*aSFL[GDP] was 10 M for - 10 m nutes before
addi t Membrapfs 138Br<SHRHSChines® HBinstet OVay (UHOBK p o¢IBRtablglexpressing the
niacin r& TR RE LR c%ﬁﬂrcﬁ 6’9 /ﬂ%l\/%%') vt GRAmE H{A%?b gﬁ{lﬁpgmg@ggms 100 mM

prepared in
NaCl ang }p i MeCda pH 714@ i YaBacf $°ﬁﬁ1|sm@@m and areiiesybeed 8zh wso)npounds

diluted ih Bssh}NBuffeR SGAYminBUQ %F@D%aﬁ AR 10 #Mé)l Q&Qel@ nfnﬁﬁteso&?ore addition
z?l

of $S. Gﬁ?ﬁ?@?@ﬁcﬁ%ﬁp@ | ates. a pm for

& ﬁ?%msﬁ&C@Hﬁg@qﬂwpewﬁfveWgﬁrﬁtrprepared
in 100%DMBQ Godithen Sibitewt with assdyctuflenntiig in biRallcoi@akatidf of 3% DMSO in the

assay. gllg(g!ﬁgg\?%; QQYVW& %iatgi g&e.lrhg)}lnrbbe?cﬁ)% % Cfﬁél\r{gegﬁqg V\%?egta IQO rpm for 15
minutes pygp@m fteperature qu@qb}emend; edunting ih a(TioeComd sqmt]llaﬁelﬂpbunter Non-linear
regressdﬁadngllj}ﬁs st thdeihfihe Qurg‘c%ldzas geilf&%g 1n'\@1qglﬂ’qh Pl 10% FBS, 2

d ut am ne, Sodi um Pyruvate and 400 g/ m
G418 Menbrane Scr ape Buffer. 20 nv HEPES 10 mM EDTA,

Membrapd-Prépatatiod0 Menbr ane Wash Buffer: 20 nM HEPES 0.1 niV
EDTA, pH 7.4 Protease |Inhibitor Cocktail: P-8340,
~(Sigma, St. Louis, M) 35 Procedure: (Keep
Materialsiver yt hi ng on ice throughout prep; buffers and plates
CHO-K 1%el1 ©8hnlrS hneditfd2 F-12 Kaighn’s Modified Cell Culture Medium with 10% FBS, 2 mM L-

Glutamine, 1 mM Sodium Pyruvate and 400 pg/ml G418

Membrane Scrape Buffer: 20 mM HEPES
10 mM EDTA, pH 7.4

Membrane Wash Buffer: 20 mM HEPES
0.1 mM EDTA, pH 7.4

Protease Inhibitor Cocktail: P-8340, (Sigma, St. Louis, MO)

Procedure:

(Keep everything on ice throughout prep; buffers and plates of cells)
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WD 2007/ 002557 PCT/ US2006/ 024740  Aspirate cell

culture nedia off the 15 cnR plates, rinse with 5 niL
w@oiod/oPBS and aspirate. Add 5 m Menbrane ScrB@EUS2006/024740

Buf fer and scrape cells. Transfer scrape into 50 nL

centrifuge tube. Add 50uL Protease Inhibitor

Cocktail. 5 Spin at 20,000 rpmfor 17 mnutes at 4C.

At crb Ao h TBP Bl PeiHgRaY PRI and aspirae.
. A&Hﬁi; %‘l Mé’f&gﬁ;ﬁé‘- Bérapd BuffeDmidscabe é’éi)ls.ow??ﬁ‘ﬂfr']ﬁcfapé irl:%o?S(TﬁlD déresfuge tube.
! pirate tne per natant o t he nmenbrane

%@?%.Prﬁﬁ@eb&q“@f{!ﬂ%‘?flﬁbe frozen at -80C for later use

o Sfn &20i000 g fdp@7 usedesiab#f€di at el y. Assay Materials:

5.Qua ine 5 -di j

+ AR Moo B G ST E R G Btfor Add sOpL

Rrhieatelnlpbios Gloeltta]l. tri et hyl anmoni um salt ([ 35S] GTPyS,

. | osciences  catal og #SJ1320, -1000G / ol )
%ﬁ@gﬁrﬁﬁéﬁat es (Perkin-El mer #1450- 50

Bi nd!
o fwimisthe gerpaippfithy mepbrmepeliy. 1hoPeiict REXPe &gfﬁ“ §f0°C 1o later use

MaCeha bSRdBuhk@iktelybi ndi ng buffer plus GDP, ranging
fromO0.4 to 40 M nake fresh before assay Procedure:

25 (total assay volume =100 well) 25L GDP buffer with
Assay or w thout conpounds (final GDP 10OM - so use 40M

stock) 50L nenbrane in binding buffer (0.4ny

protein/nmL) 25L [35S]GIPyS in binding buffer. This is
Materialende by adding 5 | [35S] GTPyS stock into I QrL bi ndi ng

Guanosif T@FhobtRieS ofinls8 (A58 SinaEiDict30ataldg A8V 12PMPOUNd

Guanosig%%géﬂgﬁi@%ﬁﬂ%ﬁg%h 1St SR BT i Spam Biosciences
Catalop 301820 ~1006Qi/mhdot) 245 L GDOP buffer to 40 Min 2%
0. te: -the tration of GDP in the GDP
96 well %fpéq&ggﬁg‘ﬁf}émgrn#lt%ﬁgg@ ceptor and shoul d be opti ni zed
Binding Boffer35 20 ptMHEPE8hE# signal to noise; 40 M. -83 WO
2007/ QRgRRINE&T/ US2006/ 024740 Thaw frozen nenbrane

pellet on ice. (Note: they are really nmenbranes at
this pdimMMeghle cells were broken in the hypotonic

GDP Bubfef: f bindihf Bexedr pRRYGI dngidsl oM@ .4 €0 PR BiaRe Geghibeforsdsesy,
and nost cellular proteins were washed away)

Honogeni ze nmenbranes briefly (few seconds - don't
Procedufet | ow t he nenbranes to warm up, so keep

(total assay volume = 100 pwell)

25uL. GDP buffer with or without compounds (final GDP 10uM - so use 40pM stock)

50uL membrane in binding buffer (0.4mg protein/mL)

25puL [*S]GTP4S in binding buffer. This is made by adding 5 pl [*’S]GTP+5 stock into  10mL
binding buffer (This buffer has no GDP)

e Thaw compound plates to be screened (daughter plates with SpL. compound @ 2mM in 100%
DMSO)

e Dilute the 2 mM compounds 1:50 with 245 uL GDP buffer to 40 pM in 2% DMSO. (Note: the
concentration of GDP in the GDP buffer depends on the receptor and should be optimized to

obtain maximal signal to noise; 40 uM).
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5 on ice between bursts of honopgenization) until in
suspensi on using a POLYTRON PT3 100 (probe PT-DA
wR@70h@s58t setting of 7000 rpm . Determ ne theP@EDRI0861624740
protein concentration by Bradford assay. Dilute
menbrane to a protein concentrations of 0.40 ng/m in
in e

e A e e
wee¢ broken iggiedypeiprie Buffer pithot@ay st durigs thewiesbeine grepaiep. and most
WRkihr JrOtemt Wefel wdkiid@way)Pr €- i ncubate for 5-10 m nutes at

iAo Gy B Py g g warm e
AiibdBebrech 35:Sis GT Rytogehinatiohpiireil drsuspeakion udigdPOL YER OGN @B 100

#131 tti f 4) for. 6 ] . .
L TN P
hy@rpdforddssay Ditriteynembrend toghprotein nerictitiagions fdg@ymg/wl in Binding

p LA hth plate covers at
%&%8 @g)rtéj %&@ﬁ%&%ﬁg&%aﬂggﬁgﬁn%ﬂ&% égg'ad on TopCount NXT
o Add 25tuL ¢ommonnsls dnGRE buffer penwelbiogicatiplate: The conpounds of

o Ad¥50 1VEMhdnRRarBepR Fl1y shatitatén ECS50 in the functional
in vitro

o Péﬁg}gpbqtee@gﬁﬁ gﬂnl{e%ﬁ\%qggml tn p%?tﬁq%y(ggetég%{]ﬁs twhtg 6&?}%&% cglfnpounds may
Hellightvengtivd) a Laser Doppl er Male C57B16 mice (-25g) are

etize ' / : ' .
BGOSR R R Sk at e
af @) fon6@ otimdes\st toamtterapaspsnisu £aver sheadattsasithefoil Appesomesgmpounds

}i%HHJeQths%%itti e animal is placed under the | aser and
e ear I1s folded back to ex@ose the ventral

side. The o
* Auweis sioprgddyisping Blaten sqafrd vedmials cqyprsgh e PR minues at 22° C
o R8s TopCANBNXTREGHE N cQinteB - 35DprOtodol(Wi th i's
general?y -4.5cm above the ear). Data acquisition is
initiated with a 15 by 15 image format, auto interval,
60 i nMAgesmanddsof tR@swention geneckély AyverintBC,ainriedfungtional in vitro GTPS

binding e{sﬁa&%tﬁ%ﬁ? rrfaél-ég Stab5QATRY 'dﬂfﬁ : p%&n ﬁ)i a%gi(;&l?h gt ﬁfb Jl\ﬁl | owi ng
p

=

via'injecti e peritoneal
space. Images 1-10 are considered the animal's
Flushinglyasledseni@opaled data is 30 nornmalized to an average of

Line | : C . b
L COPRRILPE o B4kl s WAL SSIGNCROG Wikt
antagonigtpgri de be 3 :

; S . .
stered fijey asarpanieaied it tp Nempyph watthesisAfiFrden minutes

the animPUPPLGRAMER e 1ARE arfdliRe & 1sGH1dBEBRE Bb ApBschBS RBMal side. The laser is
__Incorporated by reference in their entirety. Wile
positionaden theicanipy ot tsrspeanddpgyses tram tndenranef Sy Voleditrs gragrally ~4.5cm
above th & ath %bqﬁﬁfti@h ks inifBEB HAHE 18bY €5 Malpt YRme(ThA6 int® Rl S60dmages and a
seen as fa

ling within the sco of the.inv i on. .
20sco g gy SRS OB SRR OB a3 A SOTeTed (8P IRE ot image
via injeclish info thp&REHRAPSLe! BRIpRS EN0 8@ cOisidetsdthd dnirhal’ sRdselide andalata is

o~ 29b (R).3 % CRZRg?en ' NH.R5 or a pharnmaceutical ly
normalizgd fo-agxespee of Hhe bagrling BedrilenfiSr eof i s di scl osed
MaterialW@IN@ERods — Laser Doppler Pirimed PimlI; Niacin (Sigma); Nembutal (Abbott labs).

All patents, patent applications and publications that are cited herein are hereby
incorporated by reference in their entirety. While certain preferred embodiments have been described

herein in detail, numerous alternative embodiments are seen as falling within the scope of the invention.
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5 Xrepresents CH2, 0, S, S(O, SO or NH, such that
when X represents NH, the nitrogen atom nay be
wWopio7ooEsTy substituted with R6, C(O) R6, or SORPERGEPS2006/024740
wherein: R6 represents Cl_3alkyl optionally
substituted with 1-3 groups, 0-3 of which are hal o,
WHATa9 € ARvEDQS: Whi ch are sel ected fromthe group
consisting of. OCL _3al kyl, OH NH2, NHC. 3al kyl ,
N(C, Jal kylH @mpoemﬁepréfeeiﬁdbﬁwubﬂd HAR, 10 said Aryl
and HAR being further optionally substltuted with 1-3
groups, 1-3 of which are halo, and 0-1 of f(RWhi ch are
sel ected fromthe group consisting of NH2,
Cl. 3al kyl , C1. 3al koxy, haloCl_ 3a

hal oCl _3al koxy greupss, a and b are ach%i %egers 1, 2
or 3, such t_theys
ring A repr@gﬁhti'!lgb

of a d b\s 2, /3 or 4; 15
menber ed het er oar o

0 ed ;
écgﬁﬁ)u alN§  aromat RR

heterocyclic group, said heteroaryl and partially
aromati c heterocyclic group containing at |east one
het eroatom sel ected fromO0, S, S(O, S(O2 and N, and
optionally containing 1 other_ heteroatom selected
OraPhaFP%%WtUa]éh%PCS’ta%s&lt%f‘?l‘baﬁ%‘thfW@éﬁlﬁ%l?sﬁfl M&erein3 additi onal

N at oXbreprédchil IR, 0B, S(OBE} SalRFacHBAehen Zrere@BRMNH, the nitrogen

wom ey e RIS ol it a1 or £

repre 88 rpgesents Cntlglenptiofiallfy sastithtet ovith; 1 -2 grohpsiRé-3io$ which bre halo, and

0-1 of v&)hﬁ:h'aﬂsds%fsé@trggﬁgﬁég% rﬁ?&lpec‘éﬁ.ﬂrnfg'r\f R}‘)E gﬁg%ﬁﬂﬁwwﬁl@ll\kﬁh salkyl),,

CN, H »s Cl-4al kyl or phenyl, said Cl-4al kyl and
phen)’km&ﬁ@h‘ MEb@ﬁEf&ﬂﬁf J)ﬁfloﬁélg%{ll')sttl%lft&fjwi\m iB gﬂouﬁs 1-3 of which are

q V\Q ch are selectéd from hal o
halo, angl Y i e Rl §4 b3 i R s of ORI ComtpheSsalkoxy, haloC,
salkyl amgrtaio®, sallerg potpsag of . OO _3al kyl, hal oC1_3al kyl ,

hal oC1_3al koxy, OH, NH2 and NHCI. 3al kyl ; -85 WO

2007/ 002557 PCT/ US2006/ 024740 and each R is Hor is

i ndepenetenart yach ddtegerseld 2for drsutthibatghouwm darsid btis H§ ool a)

hal o, OH, CO2H, CN, NH2, S(Oo0.2Re, C(ORe, OC(O Rc

?:2 d 6 repré@lgtﬂg g ? 1 8 %ﬁ;ﬂbﬁrea élgl grS é\f r@é‘bﬁ eyeldq'n%%‘eg)ggg Qr :%)gartlally
aromatiqieserocypl IWOWItharylmﬁ n@héllmom@wéleteyocmwgﬂmwpm:@lmmg at least
one hetel%aw?n eledted &i@h‘l@ S, é((%r 8{o)) V\gﬂd‘i\h a C(ﬁmiaﬂic&c%ﬂ&nﬁgzl c{?ﬁer heteroatom

which are sel ect éd

selected dropnd aughh iepdhentioptlly fw@}z@g u%awlonalwomwm@ upatp Ryeteroatoms being
resent; N( C1. 4al kyl ) 2, Hetcy and CN; c¢) NHCI. 4al kyl and
p

N(CL. 4al kyl) 2, the alkyl portions of which are

opt i oesah RY amiugss intiefeB@entlA BT, CLRIKYDRAIBC. 3511k§1bbc~§\}aﬁeyﬁ > hald¢; salkoxy,
rFAAONH2, C(O NHC1. 4al kyl, C(OQ N(Cl al kyl

C(O Hetcy, C(O NHOCL. 4al kyI and 10 C(ON(C1

al kyl d (ep3eted doyihtpger biforaliky 5; portions of which are

opt i O%L kylsﬁjasié inhéﬂeﬁ&%nﬁ? seﬁ&ttedffp n{ hal$ ghd(I?) above;

N ~N
— 1
R’ represents -CO,H, N~ or —~C(O)NHSO,R® wherein R®
represents C, 4alkyl or phenyl, said C; salkyl and phenyl each being optionally substituted with 1-3

kdl'-'

OH or

groups, 1-3 of which are selected from halo and C;.;alkyl, and 1-2 of which are selected from the group
consisting of: OC;.salkyl, haloC;_salkyl, haloC, ;alkoxy, OH, NH, and NHC; ;alkyl;
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e) NRCOR', NR S2R', NR CO2R' and NR C(O NR'R""

wherein: R represents H, Cl.3al kyl or hal oCl. 3al kyl,
wezooremsesent s (a) CL. 8al kyl optionally substiPpct/Es2006/024740

with 1-4 groups, 0-4 of which are 15 halo, and 0-1 of

whi ch are selected fromthe group consisting of.

CNJEé G%ﬁ@fh? gl@:zk H@%H;deﬁéﬁﬁ&}y‘kéﬂe&& ?’%ﬁ&‘ln

HAR, sHiltelo O (0 I\gimS( B&(ﬂ)‘:}{ f@@@&raﬁﬂ(ﬁzﬂﬁa\l\'he]em R®is as
previous B fihdaut ed with 1-3 hal o, Cl. 4alkyl, Cil4al koxy,

hal oCl 4a| k}/ or hal oCl al koxy groups; or (b) Hetcy
Aryl GarlkybadiPhealkd, seidiGioiar layd ellﬁjdwrttoupéacwaﬂhl being

o t
optio ajly g%bsgtqéaeg?mqtﬁﬁ seﬁﬁ gfiwﬂlﬁlﬂﬁapeg@l? 43.9{ E@Q)f %ﬁ 'ﬁl% s%fé%e@ Fom: OH,

CO.H, @Qp%eg(lyylg@g‘;gshalogwl ROCO, ggllkglsélﬁg,m@c]m]&yl R(C1.4dlkyl) », Hetcy and CN;
phenylc) i@, 1§l HBNREL AR INEHR raﬁ@f%( rtiéHs o?whﬁfx ﬁﬁéggflﬁ%ﬁy substituted

attached at any available ring om and eac
as set Ty in fNAPPYE; substituted with 1-3 groups, 1-3 of which

are sei) e@(t)EdH CpOyNIRt, Qal h@'C(ogﬁ(cﬁgelﬂé;M eftsitetcy, (C{ONHOCalkyl and

OB ShERaabiy T ot e ovigp st 205 i

above; \Nhl ch Is selected fromthe group consisting of. i) OH

an O 2Re wherein Re is as described
above C’\h{%& &Pk‘{f? PR GOR22ndGR C@NR RS whaegin:

porti 011$epﬁése1whH;:d;’Jl 3a1lk521 o? Riloanalklly subst | t ut ed WI t h 1-3

g elogg ?Re deRIFSSW g‘l 6@@%,\4 OPE% 1&@@ R’Wh 1-4 groups O 4 of which are
halo, an@ORIGHfAVadhod defeoted ibid, thé\iGidp @hnkivting of( O, 4&yK YIH, C0,BN00,C, alkyl,

co:C:. gz iR ol B A 3 %Wy%f%%?ﬁ? Y the

al kyl por t isgid #ef, Avgl ald FRYRebeng fuethal dpyiorRlip Sibisfitute@ &is -3 halo, C,.

o, GRS R PR Gt atn R R 35 and R

are as descri bed)dbyeAryl 8GINK) e%Glﬁ)Bém)g)aﬁiBHally substituted with 1-3

membeljg géclté%%p%élrg é‘r%ﬁf)l Qon%{stlrﬁ% 0O RgBah d“‘ﬂk{’]héi“‘g]?(?)gg §?%14a1t1c§]1 and haloC,.

salkoxy geoupsst ed from the group consisting of. C _3al kyl,
hal oCl, fpb-Ky Endrescrgl% gyl , hal od _3al koxy, OH and F,

and any rendl ni ng and R3 moi eties represent H 3. A
conpoifinphenyl oz e & rokmhsredietetpanil ai atldtcy\renteattacheddragank avsilable ring

atom ané e&lﬂ%@ﬁﬁ% option ‘Epé%glﬂtfd wit91.8 YRyupd 13? (% &E‘?J}f?ﬁgé ?e?eéted from halo, C;.

i'c heteroar

nono oup “or
salkyl ang haloCli palivb gropps; anicl-3 of \%mhear@@nlgrcred feprQB1salkyl add belePCusatkyl

groups, hlﬂi @Pgmﬁﬁnﬁﬁelwédrﬁﬂ @k Bodp M}ﬁfsﬁhélofr ing Ais selected
fromthe group conS|st|ng of . phenyl; napht

h
whi ch 1 epr DsGHL GORE SRbEh sod b ki whsin it heasgheped sbove
consi st i n 911}3 NHCQ.YdllE}ﬂ) Lﬂd N(C| M%é’ hlky1l p%Rfo'ﬂé &M are optionally

? l'yl, "oxadi azol yl
substitufp iy éz%?‘&li’ﬁ . ﬁ?fy W}H‘f}%ﬁ%h%l? and, In7 alaykiFly are seleated fmy| OH, CO.H,
COzCMilE}tl,r%@mmialloaﬁcyr W'NHGMAIR}ZN Nw1;4alfcﬁ)| SRy bgz |o_\/lrlt hm dyl , 'y
rrdazin enzoxazo enzotni azo
Eg nzi mi d a)z/B’I) xff(& Iﬁé’m %‘?W%Gm tg@%{%ﬁ%l@f%n(}(o)mocwalkﬂ and
CO)N(haaRANPCAAINyY) the alRABBATohs SHioH are B}Il,»tfo%l%a sabdURYd 45 forth in b)
benzoxazi nyl , tetrahydrohydroqui nolinyl

above; a{l‘gt r ahydr oi soqui nol i nyl .
iv) NR’C(O)R”, NR’SOZR”, NR’CO,;R” and NR’C(O)NR”R’” wherein R’, R”

and R’” are as described above.

- 86 -



qui nolyl, isoquinolyl, indolyl, dihydroindolyl,

qui noxal i nyl, quinazolinyl, naphthyridinyl, .
w@e@rioedssyl , 2, 3- di hydrof uro(2, 3-b) pyri dyl i nBOI/Usz006/024740

di hydr obenzof uranyl, di hydrobenzot hi ophenyl, 15

di hydr obenzoxazol yl, or a nmenber selected fromthe

r oup oconsi St = . N XON 3o
No- - 10 K %ﬁiﬁﬂ%mgé T abboab vt Mﬂ"éi %"F‘iﬁl?‘(gbi%ﬁﬁ R mgictis are
Selected:igom@g row RPSIEHRE P50 Cryaliod draleisailoly OCnpliyli sl silkaglyOH and F,
and any@ém#OHP REaddFdnoidties fdpRistht . R = H or CH3  -87 WO
2007/ Q02557 PCT/ US OOB/Q%ﬁ74Q q” A compound i n
accor dance A§PIPORIGR AeoRrdRRcs ithhclaim lowhereis rigg Ads p gleeny! or naphthyl
5 group, Af F@membeed monasyclivdnriidatyil goup br a PNB Rithberb@BIBHdNYE lor trdPslic heteroaryl
grou HAR which is a nenber selected fromthe group
p'consisting of . isoxazolyl, pyrazolyl, oxazolyl,
oxadi &zol yA contpoanxioh pécordansearith gfdim 3 wileeeiy Iring A is selected from the

o oBRSERL L Py RN bR e
consisting qfPRIrelylsisoxagolyl, ispthiggolxipyrazolyl, pyridylnp:@zoly], sxadiazolyl, thiadiazolyl,
10 thiazolyl, imidazolyl, triazolyl, tetrazolyl, furanyl, triazinyl, thienyl, pyrimidyl, pyridazinyl, pyrazinyl,
benzoxazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl, benzothiophenyl, benzopyrazolyl,
benzotriazolyl, furo(2,3-b)pyridyl, benzoxazinyl, tetrahydrohydroquinolinyl, tetrahydroisoquinolinyl.,
quinolyl, isoquinolyl, indolyl, dihydroindolyl, quinoxalinyl, quinazolinyl, naphthyridinyl, pteridinyl, 2,3-
dihydrofuro(2,3-b)pyridyl indolinyl, dihydrobenzofuranyl, dihydrobenzothiophenyl,

15  dihydrobenzoxazolyl, or a member selected from the group consisting of:

N~Q o-N N=NH
& lx'\ N Ix'\ N\~ 'x'\
= Z =

S I S

/‘ R N\ (o) /I N
\x- N} ©:N:g/§ \x- '\I\ é

N= =

¥ N N=N

N~NH N~Q N
o Yo e
L2 Is\> N N
H
. N-NH B o
N/N Nd
o N
o
£ NNH N~NH
ResIRse
X.QN’NH \N F Ny Pz

=== s a single or double bond
X'=CHorN
R=H or CH;

-87-



H NNNH/ NO / SNI/ OON~NNHNNH "NH/ N X
Z Nis a single or double bond X = CHor NR = H or
W@ERB700258¢ conpound i n accordance with clai m 1l REUSI006/024740

each RI is Hor is selected from the group consisting

of. 10 a) halo, OH, CN, NH2 and S(O) 0_2Re wherein Re

IS hyl

hal gPSé f ou p‘ég r@{&ﬁ@/ %fg%ﬁﬁﬁ@éﬂv t% claﬁﬁjﬁ)g& r&f}\}tri?rg é\gg %]aecéeldﬁféom the
oupconqmtmgnﬁlﬂhyn}é,ubahthﬁmf@d vvlth 1-3 groups, 1-3 of which

ﬁllr—lgl L k d]%elﬂlger“é@lé&é'ﬂ i?dlﬁtlﬁ%hﬁrﬁ%@x%l&lﬁ@@i‘ i$JrlazoNtZyrazolyl,

oxazolylygrrediadofyl, t lwlsﬂs tﬂ?@bfle%’ém’ Igbe F%P Obgr wgp “&f‘ebef KelScted from the grouwp
5  consistinp®f:0Cd _3al kyl, R represents (a) C.Balkyl optionally

Substituted vvrth 1-4 groups, 0-4 of which are halo,
and 0-1 of whigch are selegf
consisting Qfz § woal k%
C2C1 hal oal*ky e C1-°4
N(Claal kyl) 2, SSK~Fet cy, Y
2007/ 002557 PCT/ US2006/ 024740 said Het cy, Aryl and

HAR being fu y optional ly %ubsti with 1-3
groups sel ec fxom h@; 1. 4al ki . 4al koxy,
hal oCl. 4al | cyf _hal o y; (D) cy, Aryl or

=,

HAR, said Aryl and‘HAR bei n§~bptional | y substituted
with 1-3 groups selected from halo, Cl4alkyl,
Cl. 4al koxy, ha\qQfl_4al kyl ,@r&d hal oClvw4aI koxy; 5 and

R'' represe g Heor R --» amsa 5-6
menber ed hetr%er c@ »or z}h o?zycl |“§, ,r;? attached
at any avail abl poi nt and Hei®ng optH onal |y
substituted with 1-3 groups, 1-3 of which are hal o,
G _3alkyl or hal od _3al kyI groups 1- 2rof which are

OC _3al kyl or hal oups Eof which is

selected fro roup ing i) OH
CC2H;, CN; NH@E?S(O)O Re sy%er ein Re iysas descri bed
above; ii1) NHCL, 4al kyl, the al kyl portion of which is

optionally substituted with 1-3 groups 1-3 of which
are hal o ang whi ch ishael ected friomm OH CO2H,
CcRCl_4al kyl | @@r 4 N%4al kyl .

N( Cl4al kyl ) 2 Enaro i) H ( 4al kyl and
C(O N(d _4al kyl) "Z"Nthe al kyl portions of 15 which

are optionally substituted as set forth in (b) above;
and iv) NR C(OR" ar\tdF_J&IR's&@R}domernei n R and R' are

. X'=CHorN
as descri bed above. R =H or CHs

6. A compound in accordance with claim 1 wherein each ill is H or is selected from
the group consisting of:
10 a) halo, OH, CN, NH; and S(0O),-R® wherein R® is methyl or phenyl optionally
substituted with 1-3 halo groups;
b) Cy.3 alkyl and OC,salkyl, each being optionally substituted with 1-3 groups, 1-3 of
which are halo and 1-2 of which are selected from: OH, NH,, NHC;4alkyl and CN;
¢) NR’SO,R” and NR’C(O)NR”R’” wherein:
15 R’ represents H, C;salkyl or haloC,.salkyl,
R” represents (a) C.salkyl optionally substituted with 1-4 groups, 0-4 of which are
halo, and 0-1 of which are selected from the group consisting of: 0C,.¢alkyl, OH, CO,H, CO,C;4alkyl,
CO,C4haloalkyl, OCO,Cy_salkyl, NH,, NHC, salkyl, N(C;.salkyl) », CN, Hetcy, Aryl and HAR,
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7. A conpound in accordance with claim6 wherein each

R is Hor is selected from the group consisting of.
w@oonabass7 OH, CN and NH2 20 b) Cl-3 al kyl and PCT/US2006/024740

od _3al kyI , each being optionally substituted with 1-3

groups, 1-3 of which are halo and 1-2 of which are

sel ect ed fga etg'lAnM?i@d HN@%ﬂ@fﬁdﬂer SEn ARy substitiRBERth 1-3 groups

or a 5-6 nembered heteroaryl or a heterocyclic group

selected foma dhledCalkaing-alkaKy, 8ipe: 4%‘& e halAG-BEPRY optional |y

substituted wt i—Iet% HRSHAIQ- s%d@fryl\éhd EA Reb e sptiBnally substituted
Cl. 3al kyl or ha oCI groups of  which_are

with 1-3 @orpgseldeted fgpm: H@l%@@aﬂ%ﬁkﬂ@w 58S 4%%10&“11 hgoChikORYsi s

sel ecﬁrﬁq{f’%ﬂ@séﬁﬁgﬂrcﬁ‘w an@> consisting of: i) OH CN
and npound I n accordance wth clai

wher ed)npl@n)ﬁlm a [é @p@nbfr%irheiz:rcgl od B 3 ketgrogyplic grgmtgpg'ed at any available
point an@@&gé’bp?x%{%l@ suﬁsm&emwpy @ 183G GhidA BRhald, Ch,aldybérRaloC, salkyl

X t
o oS o i Sup S B St om e

consmm[ resents 0 or CH2. 11. A corrpound in accordance W th

CI Ig,g} i.y}/\,hle E&&g@gz% %g%f% a]i“{(%l)" 2gg\ehe£€q1§ gn‘B 35 ﬁ%sc?lhed above;

accor dancejiNHT, sdiiail, thddikyMpertieh of wRaciei dpiRhaky substituted with 1-3

s, LISEBERAEES e b B .05 S Py ol

shaloallchll BHL, NIEREARE NI Jalkylorand€Nhy| . - 89 WO 2007/ 002557

Gl e R e e -
which atkDptidhailp mb@mtmdd hiseafoethit@icwveiantt clai m 14 wherein n

is 2. 16. C&gﬁ&?’j‘% in I\Iﬂfg reclele ?eny\%t haG ’aefrg%ls]descn ed above.

wher ei n eagﬂ I ndependent I'y sel ect e

fromthe gy APdaHR! is B lected fr

opt i otr71al I yAsﬁg‘g§‘H}la§Jt‘ §%bﬂgﬁ%§"fthrmhglﬁg% rgr ouaps olrS O(-)rlIS selected Tom
the groupebnsBink9fk groups. 17. A conpound in accordance with

cl ai mylg e &INaR@G, R4 is Hor is i ndependent Iy

\?\A eIt EC th e g?x Ié%an agq? lgg‘pglky& Sacﬁieleé ﬂﬂg)g%} §u s taiwggi éiglrjcgu%g 1-3 of
which aMiHald 268 2i2f Whivh@feielRcted fro@P 0EE NI\IZ,SNHC}(MHyl and@NLO. A
conpo ﬁ&/ Shec}?l é ﬁ({ 1%?}}1 Cegedvﬂ&eroaéyl £r %hejfer glrlce %r% n%{lﬂtaggedﬁdt b available

a phe rou
point ant dtiag olaroylhllsgsuwwt@iwmh 1-9 gi®psrd riod rvés@hbtedyéq iCas ilor haloC,.salkyl
groups, VZ ot Yhlc g% e oY ha19O@URIky ERG s, Rhd | 8f Wwhieh id sSlected from the group
lecte %romt e group consisti ng of . a) halo, OH,
COHSISH’@H\Pf NH2 and S(O) 0 _2Re wherein Re is nethyl or phenyl

optional l'y;) &f, eNhsdNHyted with 1-3 halo gr oups b)
cl 3 %lt S%lle éag%ﬂmlf'rgg%k&arbcgea hcéak%lg:(l %ere?t Ell gn% argl or 2 such that the

subst
sumofaandbis2or3.

9. A compound in accordance with claim 1 wherein X represents O, S, N or CHa.

10. A compound in accordance with claim 9 wherein X represents O or CH.

11. A compound in accordance with claim 1 wherein R? and R? are independently H,
C,.salkyl, OH or haloC,alkyl.

12. A compound in accordance with claim 11 wherein R? and R? are independently
H, C;.;alkyl or haloC,_jalkyl.

13. A compound in accordance with claim 12 wherein R? and R® are independently

H or methyl.
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whi ch are halo and 1-2 of which are selected from OH,
NH2, NHCl4al kyl and CN; c) NR SO2R' and NR C(O NR'R"’

wob@reoass7 R represents H, Cl-3al kyl or hal oGICBEE}096/024740
20 R' represents (a) Cl_8al kyl optionally substituted
with 1-4 groups, 0-4 of which are halo, and 0-1 of

whi chyqare 4 QA&tis hirfidese
53 o R By FORE S OBt i o o

2t04. QOCRCl4al kyl, NH2, NHCL-lalkyl, N(C _4alkyl) 2, CN,

Het cyis5. Ar YA caifb uh'&\ﬁ acS@dﬁlcé‘MtﬁylalnﬂélWh@ﬁﬁinW bei ng

furt her optl onal | subs [ tut

4al kylo: C14 |°@Pm§m "‘Ff‘é?r @feyf gﬁ’éﬂﬁmeoce%{ 5 1?63(3
mdepen@ﬁW&ctea Sroffthe glotycyonsistinglof: ohaltb;lm,galm pptionalip subaﬁxmtmmh 1-3 halo

her opt| onally substituted with 1-3 hal o,
groups of,q Zﬁ?ﬁlﬁ&l &P2al koxy, hal oCl-4al kyl and

hal 007 4al Aosypamdinescordmde Rith cleip @ whasein pghR’ dyH pris
indepen H@y HecRB Fﬁ%)ﬂ haR)ror‘%Jl ?an@l gﬁedﬁi}ﬁéﬁbﬁﬁﬁté‘d VRl VB hﬁlB gebups.

eterocyclic group atta at an al
and bk ng dsempevaf iaceerByce Wflélalw effm Q?Pafifg%t 'szg
of whjgch aA%oxlﬁﬁéLﬁid ifdcoaaddey withclalhall @Gkredal Kyl 30

R AN AT c T
9-13 memtmsd tsityictig onticydli b@etoa@lBbp; CN, NH2 ; S(O)o 2Re
wher ej oy Eelsl}f‘oﬂg se\?ﬁ(:c?‘eﬁrf}oglecge glgﬁ)ﬁ/ gonﬁ%t!n) oR’lHClAfal kyl the

al kyl “"port y substituted with

1-3 ajrlu@qa@ﬂ N3 N&b anh§ (Ohp-Brr wheein & ismepthy] eprphgpy! opfianally
subshtut@dﬁ‘!ﬁlﬁﬁi lg% ]I‘ rggmp ,C]—I COZH I CO2Cl4al kyl , Co2C1_ 35

al oa y 4a N(C1

i) ®( a‘&@ﬁjN 14%ﬁ°§§?mg ﬁf gsg%‘\?gz?‘l ‘Xlﬁjgl %@S 1-3 of
which ar8 Ihlﬂyslfandma Tof Q'ﬁﬁ:h afe selBttedfrorar OHONH), NTEC Lylkd abd €Nt ut ed as

set . V‘D 2007/ 002557

ooT oot O e R (\\’I/@)Il\\[ﬁﬁg( 63%%‘3 and NR SO2R wher ei n

R ank’ fepresants I‘aﬁdaélsdmlhvéqﬁaﬁj]@d,e aand b are 1 or 2

suc I&_E’hl%glfgé}l%s SE! 8ané'yl %B%nQu;b s%b&ltﬁ{éd %ﬁh X4 G DENY£SWHRh are

are ‘I ndependent

halo, andof-1 johich argsplRgtpd from the erqupcERNHPS Oé %albé @ﬂ%‘?ga*‘g%ozcwalkyl
cozclmam'ﬁ@ﬁ g{!ﬁ%b} 11@13 Imgmﬂc&amm Nttq ARAMPCNOHSESS KirylgndHAR,

pt l | t ut.ed
gr oups or %511 ?llAg léﬁapt alwes Fsélé.let?ﬂmﬁl £3 halo, C;.
salkyl, Gy (i, hiﬁCZ&lkyParﬁdmpmmﬂmmgmupﬂor dance wit h claim1

\gp :er $II In\ le\li ng N&) ?ﬁ?ﬁ%ﬂ?ﬁ% AR ,.rsgig]&i)l%ng mpoeﬁ%'}ﬁjt}%} Bﬁﬁ)nally
substituted with 1-3 halo, C;.4alkyl, C;.salkoxy, haloCMa{kyl and haloC,.;alkoxy groups;

and R”’ representing H or R”; and

d) phenyl or a 5-6 membered heteroaryl or a heterocyclic group attached at any available
point and being optionally substituted with 1-3 groups, 1-3 of which are halo, C;alkyl or haloC,.;alkyl
groups, 1-2 of which are OC;.salkyl or haloOCsalkyl groups, and 1 of which is selected from the group
consisting of:

i) OH; CO,H; CN; NH,; S(O),2R° wherein R® is as described above;

ii) NHC,.4alkyl the alkyl portion of which is optionally substituted with 1-3
groups, 1-3 of which are halo and 1 of which is selected from: OH, CO,H, CO,Crualkyl, CO.C,.
shaloalkyl, NH,, NHC,salkyl, N(C;.4alkyl) ; and CN;

iii) C(O)NH,, C(O)NHC,_4alkyl, C(O)N(C;alkyl),, the alkyl portions of which
are optionally substituted as set forth in (b) above; and
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N, NIl and HN N ~N \-- N each Rl is independently H,

CH3, phenyl, 4-hydroxy-phenyl, OH, 2-hydroxy-phenyl,
w@20028035ydr oxy- phenyl , 3-am no- phenyl , PCT/US2006/024740

2, 3-di hydr o- benzof uran- 6-yl ,

2-chl or o- 4- hydr oxy- phenyl , 1H pyrazol - 4-yl,

5- hyd ) f A=yl
T %’1r gx)?/’ ?Y)Ir g\g{o}j %R}’ bnd IQR*SY};R ¥HerPi I@%R%R arg ag ?lescrlbed above;

uor o- pyr i
and b 24p&D sredror 3 sught attﬂPﬁ"astthé aB@lhis(%Poré and b is 2 or
3; Xxﬁp,reg@lgrtb& 2, each R2 and R3 is |ndependently

H Qr On.r
CHB, Rcﬁ ?:Fé %ghdaﬁ% ?ﬁ%‘r%ﬁ@i‘??gaa“@sz 21. A
5 conpoumebrésentaa;:ordance w th clai m 1 selected fromthe
e A R il S AR e 6ot
optionally sgbsfitutpiomith i3] halo/ groupk oi-P-1 OOHsalkDegOups; AndHO 0 Conpound
4 Conp@ggﬂ,peséjtSC@@)ﬁund 6 NH p OH ?NLDcl HOO HOO to

O Ho Con‘pouné 7 Conmpound 8 Conpound 9 o /1 / H HO
0o HO OH H HO O Conpound 10 Conpound 11 Conpound 12
10 O HO £0.0M cbinpound b dccdrdinc®whth klahild white@~ HO 0 HO O

ring A is selected from the group consisting of:
<ol ees "1
i
) ) ~ B, N/Y
! HN, Y=N
o-N N S

<S]/IILL' 0O 'ILL' ,O\(‘%' and Nx E’
N N\\/\I( AN HN N
each R! is independently H, CH, phenyl, 4-hydroxy-phenyl, OH, 2-hydroxy-phenyl, 3-
15 hydroxy-phenyl, 3-amino-phenyl, 2,3-dihydro-benzofuran-6-yl, 2-chloro-4-hydroxy-phenyl, 1H-pyrazol-
4-yl, 5-hydroxy-pyridin-2-yl, 4-hydroxy-pyrazol-1-yl, 1H-[1,2,3]triazol-4-yl, or 5-fluoro-pyridin-2-yl;
aandb are 1 or 2 such that the sum of a and b is 2 or 3;
X represents CHj;
each R? and R is independently H, OH or CHy;
20 n represents 2;
R*is H, CH;, CH ,CH;, CF; or CH,OCH;; and
R® represents -CO,H.

21. A compound in accordance with claim 1 selected from the following table:
25

TABLE 1
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HO™ ~0O HO X0 O
Compound 10 Compound 11 Compound 12
; LD | LT
0 , ne
HO Yo H
HO” S0
Compound 13 Compound 14 Compound 15
C R G °
N (o] N
H O Hooc H O
HO™ ~O O
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\ T/ N COQH 91" paceuti c I@
H'f\,%g\pﬂbf(g r% dH @ oy
phar maceat i corrpositi on cofpr ng a conp din COH
accor da ce Wi th ¢raim I i n conbinatijom wtih=a
1?1 ?ical | y|acceplCamPRmdZOrier. [23. A Gemmygd 8t
hreatl ngoat os¢l ergsis injagh @ 4 my_i#i%ne d of §oor
Ho—(" § 5 T wat et | E9 nsterln—tmt\l
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e for tfeatin clero<|s (0
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tIN j ofe

Re 52006/ Almetho
i dem |nN ti|eft r
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for treating HO
o]
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N\o
e N B e A MO X'e
Compound 34 Compound 35 Compound 36

0 COOH
N/U\/\(/N ~ N—OH O[
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COOH |
LI °
\_— o JE/\rN N=
S M ta v

HO™ O

Compound 40 Compound 41

OH OH
O 0
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|

or a pharmaceutically acceptable salt or solvate thereof.
22. A pharmaceutical composition comprising a compound in accordance with claim
1 in combination with a pharmaceutically acceptable carrier.
23, A method of treating atherosclerosis in a human patient in need of such
treatment comprising administering to the patient a compound of claim 1 in an amount that is effective

for treating atherosclerosis.
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15

dyslipidem as. 25. A nethod of treating diabetes in a

human patient in need of such treatnent 5 conprising
w@din7/026Bring to the patient a compound of clBCTUS2006/024740

an anount that is effective for treating diabetes.

26. A nethod of treating netabolic syndrome in a human

pati ont in A ﬂ%ﬁgd of ﬁéa&'iﬁ@ dysilf)ﬁéltﬂmg. hﬁrﬁi@fahé{t RMOneed of such treatment
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/ N3N3/ NHH oOI\ /1 1/ OOCH3 I -,N~o0 0 A

/ CH3 O Compound AE Conpound AF Conmpound AG CO2H F N
wom007/002557/ cO2H NH "I1"CO2H O 1 o 0 C C ti @CNUSE6/024740

-95 WD 2007/ 002557 PCT/ US2006/ 024740 Conpound AH
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Ce,cs \ (] CAH3OZSCF3  HIZ or = piudrqrmmfcalﬂT
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N\, -COZH

",
%.COgH

or a pharmaceutically acceptable salt or solvate thereof,
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