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include, but are not limited to, vinyl, 1-propenyl, 2-propenyl, isopropenyl, 1-butenyl, 2-
butenyl, isobutenyl, 2-methyl-1-propenyl, 1-pentenyl, 2-pentenyl, 4-methyl-2-pentenyl, 1,3-
pentadienyl, 2,4-pentadienyl, 1,3-butadienyl and the like. Preferred alkenyl groups include
vinyl, 1-propenyl and 2-propenyl. Preferred optional suitable substituents include halo,

methoxy, ethoxy, cyano, nitro and amino.

[0043] As used herein, unless otherwise indicated, the term “alkynyl” alone or in
combination refers to a monovalent aliphatic hydrocarbon radical having the indicated
number of carbon atoms and at least one carbon-carbon triple bond. The radical may be a
linear or branched chain and, where specified, optionally substituted with one to three
suitable substituents as defined above. Illustrative examples of alkynyl groups include, but

are not limited to, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-
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cycloliguanylfané dic htee riPrefioarcd apidrad sumbmmbmtualtsmbtulda hhly, methyl,

whol | 'y %par ated from unl abel ed nol ecul es, so that the
ethyl, fn}eél&qxlyoﬁ BEY- ICHH, BHOBIERINRs is enriched conpared to

the starting m xture. A "purified" |abeled nolecule
[0046frayAsciorp hersa, anlessatbersvissfindiaited .able tonals tatkyadrel’ €tlkenylene”,

I n r.ati

“eyelqPhonse ong Hstcayisae ehtynd dpifgsitheBon safyhatis formed
b rerﬁ@va?@f a 10drB8n é@m@%m @1@ atkQl, all@ny0eycl&ildd or @ clgegken 1 radical,
Y U8E 15: ggdlg 5; &998 2; §1 o or}ﬁloog) 0044]
respecdxyelmeﬁsuﬁbrt@m arft ﬁ@iueérahwepat hogen i ncl udes, but i s

not limted to fungi, viruses, parasites and bacteria,
[0047] ncAsm;de geﬂaiﬂ, tlﬂ:&bmh i mgtcelg cyﬂo&luﬂaﬁle)((rrqn@mﬁﬂén@r @fff@l}é toa

Vi rus ﬁes virus, cytonegal ovirus,

divalepf hx@ocqﬂ?ﬁn r@élﬁﬁlat i 1p @meﬁ@y&pp@mg a3y 10 §¥C og(]‘sﬁ]@gq: rad1cal with
Ci- CQQH{%ﬁéhe rh@LANS el ArVddridsd oRQ Vvirus, polio virus,

n serum parvo- e virus, siman virus 40,

esplira viru use nmannmary tunor
10045, useﬂifﬁ?lyeele?/l X%E?févﬂse\}flﬁla%tng SBRi5R Y LEOnS o9 qompbination
refers\fd) b H%no@ﬁ@ﬁtl BSm¥tid léﬁi oﬁ%ﬁq\iﬁlﬁé{%wﬂl‘é%@mﬁe& 8drbon atoms forming
| eukem a viruses, stein-Barr virus, nurine | eukem a
a carbotyalis, ringuamd swhére @Be;mﬁ/@is pptidratly sulptiatted vith wne trsthree suitable
substi%eﬁ%%ls Tetinddibove. Tllustrative examples of aryl groups include, but are not
limited to, phenyl, naphthyl, tetrahydronaphthyl, indanyl and the like. Preferred aryl groups

are phenyl and naphthyl, optionally mono- or disubstituted by identical or different suitable



| ynphocytic chorioneningitis virus, wart virus, blue
tongue virus, Streptococcus agal actiae, Legionella

Wpemwonssi | i a, Streptococcus pyogenes, Escher iR¢ii/ES2008/074058
coli, Neisseria gonorrhoeae, Neisseria neningitidis,

.Pneunococcus, nmophi li s inflyenzae B, poneny
substiy A GHES Ll G A8 G TNk o0 PuetbanghRerometyL
triflucRShEEL NOSA, MUY DEHEL SIS RhA i flRIb&EihbRy abor t us,

Mycobact erium t tbercul osis and Chl ostridi umtetani.

0045 used herejn, .a ."radi ol ysis psotection, agent" .
10049} o 8o Bty TR AN L p BRSO R B PR F e or in
combi@NobRf&s 6esl oty lproubbasl REBEEEL S0 MR lvAKh Ve BP hRedItBbons in

to decrease the rate of breakdown of the F- 18 | abel ed

the ringgigptrdaced by wdicteatemisgleetgd ifismy i 8 and\Qy TngRiHive examples of

Cadi . o i e . but o
B G L SR s
piperd2ailitcteshyifp4fanyl, and dictlkicn enbodi ments, the F- 18
| abel ed noi ety may conprise a peptide or other
[0050] ar&ﬁ}s@@&@reﬁf? ﬂﬁltegsu&fﬂem}fs'e diilléicbt@@,ecb@ rﬂﬂe“%tie ?yl(’ Qlone or in
proteins) may be selected to bin irectly to
combmbaryefas tccemonovtidles ammagiathetgeryichc ordgahhasmotwotohene carbons

target for inmagi and/ or,. . detection In he
and opg i i irad O NP8 Ry S i bisBnin T losencnmberss
mono&dlid ok Relicd j%fc%rb]){o rih@En & XHIR! §cHifibdDpRoR BPRGEHL&d with one to
anti body with one or nore binding sites for a

three suatablstsabstisuandnastdetioed plapri didustnatvoeramplesmasheteppaydi grgups
. ites for a.target antigen associated wth. a diseas
nctudg S8Rl Bnt B EbtP SR BaL R Myl EEPR.

quinoBX¥ANMBbGuindlhyd quirdixalige] duighzbEeyINb&etriabik B ibBndif@lazolyl,
antibodé may be administered first to a subject .
benzogyjragelyl, @ppzotiiszelelenpisoxazpvdspbeprofunyd issindedy; mdelizinyl,

L U L
TR s apite oot o
tetraz‘ar/g]ﬁ_é%% chiS%ZPlyﬁydyagﬂ'ﬁaélvloég?ﬁa@?xlom@yldﬁgaezgﬁvgdfglaéi fhicnyl
and th;%rlikE' FARE or ﬁ&-{@{)ﬁlﬂ@é&ﬁoﬁ%cg& ﬁétElloE\("yl g@gse flclddee p gd;%g_r

abel ed targe e construct may rm ned
pyridezoghmynazim, mitrimedingh omrzinydcihothgaely], py0@d13], iBudazolyl, triazolyl,

oSS S B S L
and th@Mke D aAY¥htOko fehaseTBBred BidyclRi HRegoy T dindyi aRingfdnk B Fourt O

the targetabl e construct, but also for rapid in vivo
heterogtosasy iaplode whierelingk ssoqimnliny |t qrangyabinyladgapiahigy hbetwotriazinyl,

v B, ST BB o B AR B8 o

indoligink R RgendpyHaRy!, espRipseinidinie heasolby gyl ieni&gepysdinyl,
are preferred for rapid in vivo clearance Thus, a
benzofnxphd ebyze ey Liparhisey; wdalyd indeapbpbrnditee ea rRiefcaed
R
from haldreryend, (hyCiradiph o0i-Ck tyclodlkytadifluorogatiiyd, tnifliuetoneshyd SC;

sup-units of the targetaple construct nmay be chosen
alkoxlﬁﬁﬁ%‘ilprﬂ%‘\?@%}ﬁ B%‘g‘fr’cfg‘og%f'?}ﬁ?’ﬁ’n properties, for exanple,

pepti des, which contain am no acids, sone of which are
[0051hy dxsophd bereinanolessortherafisahdichtcdirtbe teyus SPkoty andsalitgloxy” alone

or in gorrn%q;la{%leo%trleg? & ancaehrpggt@/ %Eifactafsosf tﬂg}lorrarlll aﬁlgylpg—,l'\l)vsheegein alkyl is as

defined above. Illustrative examples of alkoxy groups include, but are not limited to,



[ 0048] Peptides having as few as two am no acid

residues, preferably two to ten residues, nmay be used
waemaes3al so be coupled to other noieties, SuRCI/HS2008/074058

chel ating agents. The l|inker should be a | ow nol ecul ar

wei ght conj ugat.e, preferably.having a nol ecul ar wei ght
methogy., %E%’%Y ’ P@i’ﬁ%d?% Ro(] 18%3?/’ I%P%Btoégvtﬁﬁ%%g%tﬂéﬁf’;l’efl@ég’
isoperitBAN ndbRMAto x4 OtcBERy Halthb N hexd: T, ABRERY L BT 0RoBPrhd the like.
daltons, including the metal “fons in the chelates Mre
Preferngidkdxy, grotes inelndemathioay endsthexict peptide will have
four or nore residues, such as the peptide
[0052POTx-Rbe hét i, biRes diiérwideVindice,; MolZertrSERIdakyNO-ckdrs to an alkyl
~ wherein DOTA is 1,4,7, 10- )
radica] ay desgribrdyaboyel oehst st with gae et meredwiagean dlliMgativs cxpraples of

. e . I A h
halan%iﬁg%Héi%gFgﬂge k ﬁ{f/ﬁltgd %ﬂﬁ(ﬁﬁﬁ% @Ehl‘é%r}{ethﬁ, ﬁuorornethyl,
difluvopaach¢ly ¢ fuoesiastry N2 X 2-Ichlokgaled tand tlaedikd) or TETA

(p- brompacet ami do- benzyl -tetraet hyl am netetraacetic
[00537C 14N usB® h&lor, L%gs%tha%etiaaiga%@,%@te%nﬁslw&axﬁ%ég@é &Can

conppse unnatural amno acids, e g., D-amno acids, In
alkoxy realidah ekdsnebest abogt substituted with easer mbe Imtagpnd. i Hipstoftive

the peptide in vivo .l | ternativ nbodj nents, ot her
exampicy el kep ey isdelidh, Rt PRGBIedRe PH{HOrIBthe B
difluoRRectAgt il thek&o aci ds and peptoi ds [0050] The

pepti dés used as targetable constructs are synthesized

onveniently on an .aut onat ed | de synthesi zer . usi
100545 R B, CRlsR PR ARG R b Fu NS5 o Bl D
radicall 8P&itd toiskEc@BIRQAY dBkibe® M 8Gbdtdite @MekhGA WP 1ighdup ds'dREcribed
am no groups in the peptide, thai are lo be useéjlater
abovef or chel at e conj ugation, are advantageously bl ocked
Wi th standard protecting groups such as a Boc group,
[0055)vhiAseusbH herein, nalesy @bérshiesindiaytethehawemyhaterdrdliyl” refers to an

i ncrease serum stability Such protectin oups wil |
alky! R avieds obrrartoRs Pt ervelbed dhage Sty GEnEh S ATy sroup as
descriB&FElﬁ)%.i ve Goups in Oganic Synthesis, 1999 (John

Wley and Sons, N.Y.) Wien the peptides are prepared

or, | at use within the .bispecific antibody,syst
10056] ey B Eheriinnblaoe by RUERER he Grf HREY; FUEHIT I akoxy
radical 8NEKAbRixt APbLGERK ASRABE MSbveshibythtBalvitATh ded. rélga A ddSdribed
to inhibit in vivo carboxypeptidase acti vi ty.g[ 0051)
aboveThe haptens of the imunogen conprise a recognition
noi ety, for exanple, a chem cal hapten. Using a
[0057¢ hexs wad hbvapt, aflesdutbérigthyicitbe, thStormapt@vardlk@dy” refers to an
specificity of the linker for the antjbody . is
alkoxpiadiiqsi pEene tasty wekAns ¢S fascsibed pkove wabstigrted yith @hetarearyl group as
descrikBP¥M,@nd can be easily incorporated into the
appropriate bispecific antibody (see, e.g., US.
at ent s..6,962,702; .7,138,103 and 7, 300, 644, the
10058 Ay sed B brRaLH g HILRAFS th%t@&fflpa%rgﬁ@aYﬁé?%r%OBy
monoVAERTENEA)of i Win —LIONRR)OThERE: R iMRIroMnt &, N8Ikyl, C,-Cs
attached hapten woul'd be highly specific for the
alkengdn€i-bedycloglk@not dplas suclaggmmeare dehiebdolowbi eti es [ 0052]
In some enbodi nents, an F-1 8 | abel ed nol ecul e may
[0059¢ OTAY 1isS@ hORE, QhlchDStRerRN G i0@Atd Ghe Rehat @-(TiEtdli8)amino” and
~ which can bind netal ions and also help to ensure '
“di-(CrApi adkylipmine caleneeria sewbingtien sferte apginimegioup diat edsubgituted

with thB PréuRMddpEitl Aty TaEALD RLAYE N8, PROPS'E L€ Salk AN FLspRYiv S



readily interchanged. [0053] Particularly useful
nmet al - chel ate conbi nations i nclude 2-benzyl - DTPA and

w0 e@npisdhet hyl and cycl ohexyl anal ogs. Macr ocBEI/U82008/074058
chel ators such as NOTA (1,4, 7-triazacycl ononane-

,N ,N'-triacetic acjd), DOTA, and TETA .
[0060Fp %t&%he@tnaﬁae&%% ﬁ&eﬁ%ﬁnﬁ‘eﬁrﬁgﬂnm e (e delpeps the onsct of,
retardfigl cﬂ)re\%'%ﬁng?‘{h%%r@%reééscﬁ, M atlllaviﬁtiﬂg?‘&:jﬁ%yetﬁﬁlé Rh& the disBAL or
‘may potentially be used as ligands for F- 18 .
condigenjouglith the. tefnd@mdics,DTPAC anthoBRTHMmtype oChshalissass, or condition.
where the ligand includes hard base chel ating
[0061f UG isoi BerBHE fheasime asdginiteing” eleadARaddiflsRStiod h@ministration
nost effective for chelating hard acid cations, | .
as a SEPPRSIEITH] PPicE WU CHANtEYEN@se Iy apsritangpbtinfranseschlghgniraerdonal,
. - . S C Ve [ \Y .
nteangl BB e FER G800 PA OB TBHG % SHEREphevice, . o
mini-édnfvgic puhipgtd ¥ pebjaneAdnbiistraionhis B amgp@uaciyicluding parenteral, and
I h foi f I i ndi
transrwpoifg%/aﬁg%g._r, gﬁg%e olryalrg?t rég%%]@ pg{rﬁpzstggtgéa)f .gPlélggI{mgrfgahadministration
includBTRE Olfra LA iR EAGS -intml%eﬁdﬂe@m%%nhaap%beﬁmeous,
chelator may Be conjugat’ed to a carrier to bind
intrappmifon ¢4d) ietraeméaticulanmd i@hradranialr Otherchods of dokberdimtidesad are
An U S, Pat. . No. 5, 753 206, especially . .
not limgchisefhedar BEOBHY P! PaeyFOper SaepoHs Spfueigay rapsdermal patches,
and tHehikgsem car bazi nyl - acet yl cystei ne (Tsca-Cys) chel ators
are advant ageously used to bind soft acid cations of
7c,, Re I_an ther. transitd on netal s, | anthanides .
0062] T raf bt o bR o o ik B LERRIPALER rottowing
admiridt@abaSclchies CRbibRgltSBY HEtivie@ohipdkndrdvd RRaoAREhENMRAI or
of chelator to a peptide. Because antibodies to a )
physieipgicimro¢eantcet aP@drIgANTctearhRyslogigal pHgrghropgh enzyme action
. , ; . ar N Y, .ar i
s conbfeq oIRGB BrleBARY 1o PR Clrind iBlcHELL PP
possc{saheidesirad pepdgicke abtaydtyen wi th col d di DTPA chel at or and
anot her chelator for binding an F- 18 conplex, in a
0063P" & AIFEhER. HMQLRT om BRI EXATR YL RlolRURTpratRER DY AR
10063p AcLys(DTPA) - Tyr - Lyosr,I(llg%PA) Vs (Tscg- Q/ge)rhrNH > %'kéE(f means
includiig, Moth2)it li@ithtem, hyntldesasah oitohel gneragos uthtuay iIDOFA, TETA
and the like can be substituted for the DTPA and/or
[0064] S ClGre @ PnsICOMBS led2BaMADS SRR FdlGast,0 “El8MARARR,” and “timed
produced using anal ogous techniques to those used to
releasgeprennteedadie refat intad¢haprekMamny [doassqntansgHermulatédnin which
cheliat or may, conpr.i se. a AL ype Lety,»for exanple
reteas 0| Bl B FRMBE R S VI 4" oI ER T e R
adming@REbAUb&hddesaltbh MMadialeirtlichraifitiondug lintgandbdo@ption pool. The
anti bodyl argeted radi ati on cancer therapy, J. Med.
terms @paped itenshageales avidn nepinymesiateireleese pay aefmgd e Repngrp: The
. e | di i e -
SeienqERIBIER of SRAPRAH: 7P BRI RS By 15 RERLN Sl PR Wit
(2003NEAdBtussed thesin, tithatedistean doamphex éidtenckchselcad lba dofined kinetically
f205/ 206Ei qi‘wov.\/ed stability in serumfor up to 14 days.
by refeisnessie the folioMinge1usfpteci ated that two different hard
acid or soft acid chelators can be incorporated into
the targetabl ¢ construct, e.g., with different chelate
ri njosigges, t o hipd proeedfient ially tp thweeliffereht o
har dFaoi d or dsgft aci d Roat | onsipsatpeort o tArea di fdierihatpn
si zes of theaelease



cations, the geonetries of the chelate rings and the
preferred conplex ion structures of the cations. This

wawrdob/opsshit two different netals, one or bot hP@f/USHIN& 674058
nay be attached to F- 18, to be incorporated into a

[0065L a’gstoggfogllnio:g ;ér%%re]égng%ae \§/ gt ual ﬁ\}ge ﬁt rd %&1X1stered at a particular

absorf UM ke S4rdal.i 1QAnd RQORElfirbilori&r rhf%%nﬁﬁﬁti? Ur T8 Mefoase of the drug from
i specific ant i bodi es and targetabl e constructs may be

the forrg@dtidro(2) abagfiptign.rod it cloninglicye sesperctivilys or anthediatganksase
so 5, B o0 28 900 B0 P
constﬁbt K2 350'%Q@ntr@llezi%],e%e@brrﬁul@ﬁgnsgﬂ%,op 053885 Bl&i.eQ k128K Isuch that
101, 827; and 4, 735, 210, eac |ncorporated herein
the ra'@y)f rr@lp@,e@,ﬁ drmg fromthe ¢asaga @lrr)r;t)ls tl{egqﬁgg]mmﬁg step in the delivery of the
ion of a bispecific antibody (bsAb) and an
dﬂgtgw@%y$§%£%ed targetabl e construct may be conducted by

adm ni sterjng the bsAh antibody at sone trne prior to
[0066} 4 ihsiterfisapiHnest re{qaec taélrdgét“ﬁﬁq){eéi TelsAN 1 sed Thileggayentional

sense AL L Gy forﬁtﬁﬁtl&?ﬁﬁ? vide§'fo ac{u%lafe'l a¥e GEYI HL% %V@ﬁ/ana
ity PogisaRy

ed art san, and are dependent on e spec
extendraitperied of titrieefor e&agﬁpib,sl Zinpirogredore] tinchthbtspkbfet?a(bdm a)thngh not

ative i irst, th iting tinme of
neces%lﬁﬁﬁ ée%r:lts Ih§ut$bé1% %lel\/t@nS}taatéolg%cF ﬁgghs W? VAT an extended time
penmﬁdntnrstratron of the targetable construct would be
appropriate. If an 1gG Fab' bsAb conjugate is the

ri e vector.. then,a
100670 A R Ll G5 e i8R Poge TR R bl Ml Bebtion
that p¥aeH Wrdighitiditeab@dintdchartd@ssodrgen ok sﬁrammeatrﬁ: After

sufficient tinme has passed for the bsAb to target to

Ckneﬁne di seasedti ssue, the F- 18 | abel ed targetable
—construct is adm nistered. Subsequent to

adm ni stration of the targetable construct, i i ng ,
[0068F o s SIEERKIBY RGN PIOBLY] CO@@P%#W@WM&. BBty o dsodium-
depen 1Bt 4585 Ooilidnep bentr, bRtaasy HGIdF NGy Wh&Brding t
qmn have atS east éhree dlfPerentytar et I nd |nd&ﬁ?tes ag]ng ©
the prefestmivirgwni alsogsatve at ndplpltory: affBQiN)IISGdLuHi\@CpeﬁdflUZ 201c382.

t t Dbi t.ej b de b
cotranypeytsr SR TR T S R SR TS P PR 4 present
inventib %8 k§itabRe for thetreandbnt ah@/%r Ffbv@t@t?on&%‘hn %n@ M coitBti@ndind

Landsdorp et al. Euro. mmunol . 160 679-83 (1986).

discasipithat yrgladiseted By @étibitiprn df S@LE regtieity) svaatoytarlbraﬂfeLB?eeqtlwty

cova ever al chain
ThereFo%e 316% D usnglg-'vf thiye é)res(e#tm genzllorﬁ él eesurl)tg rt S Brevelglon and

treatmddnfof edascsad cond@ifdnd) Bekticilartynidtabalie ﬂIsofcﬁ[‘sg eicliimdbutgot
protein which is basrcally an aqgregate of  scFv
hrmtefiﬂgcp beallaadies hdiabetes Belligse Aynerglyremiapdjpbetiggemplications (such as

retlnogatgf%e#ﬁl%g 9[? g ﬁgzotgﬁeﬁgétge ’g&(::né[ hM@&{ g@heﬁg@ﬁ%ﬁi 1@&?9 'n18ro- and
macrodegiopathies!, and dikbetit et dakaseRrinduénnedngicop@ciabgliclGhdiome
o b3S e RO S St b SRITLANE o

chronfcq{ealtttfﬁl&e 'Hﬂlre@os%[egosﬁseﬁqugla@‘édt&&ag&nﬁ ruction of a
variety of’ nul t1val ent conplexes, including conpl exes

mﬂ@ﬁntﬂﬁl@%]g 1%@%&1%{1 also Ep%é\gldesg) len%cefal{] ct:alll?loa%ceep?ab?e salts and prodrugs

of compounds according to the present invention.
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U S. Patent Application Serial Nos. 11/389,358, filed
March 24, 2006; 11/391,584, filed March 28, 2006;

wa 2004835021, filed June 29, 2006; 11/633,729, PCT/B82008/074058
Decenber 5 2006; and 11/925, 408, filed Cbtober 26,

t he text of e his |n orated herei.n
[0070§ %@fpé?séﬁtdEV?q’imPtﬁéﬁ &’F‘?Vé(g\% P;‘a@?&ﬁut& EPTPPRY Hong ,cempTising an
effectﬁilesaﬁlo%flt Sseednouhler ﬁﬁﬁﬁfe‘ SRoffpoliftR a%l:@ﬁifﬁ%(% RRL 1St invention,
and conpositions described herein. [0061] "A clearing
or a phgenteutmyllhecaapietiicwhit ohpiogrug thenoh ét awbkarmdossisaldf acdptable
bi specific anti body (bsAb) and the targetable
Carlrle]ﬁ:onst ruct. A clearing agent of novel nechanistic

on may be used, nanely %cosyl at ed
[007 lhntﬂhﬁmseww@ltlpa hurtlyqr @g%@ﬁs syaihglée eeragaiates ang peocesses for

t he bsAb. In one exanple,

prepaﬁfﬁgﬁl%%@b?kﬁ%g dﬁlgeA@%gn’? fgl -&p?eptl de bsAb is given and

wed to accrete in disease t etst0|ts maxi mum
[007213xt]g‘ﬁtpres%t By asion alseieprAcpaaBodsal e s ERTBRSIE agqgrding to
e s HEEB e gr e MR onP 8] e bbb B gy o
treatintgodisdasesmAlsonditianswehiok alagrite affented by SAHIT mhittisorappended

gl ycosyl residues direct the entire conplex to the

[0073':I Vighc pré’k@ﬁtr iBvéidh A8ty rﬁ&hb&é‘(ﬁﬁmﬁﬂg@ﬁ@cmﬁﬁﬁﬁdﬁ B&ording to

I'abel ed targetable construct is given to
the prg&@b} lemntlonlfer e profarationtofie madickmeat for @ﬁamrtgedlb@m dndgonditions

I ni I earance nechanismdiffers from

WthhIP ePe%"]ff dtt}é'egafigélﬂ%mlgﬂ‘s (see Goodwin et al., ibid),

as it does not involve cross-1linking, because the W 2-
DetailediFmbedimentioval ent noi ety. However, alternative

met hods and conpositions for clearing agents are known
Compangtisaimyl BdgdrakivoMarolear i ng agents may be

used. Formmul ati on and Adm nistration [0062] The F- 18
[0074] 2BELRdaJRECH Hﬁ@seﬁﬁ)ﬂv@ﬁloﬁlgﬁ'm‘ih@t B8Ry RRHEb Formula I:

conmposi tions t I nclud ne or nore pharnmaceutically

sui tabl e exci pients, one or nore additional

i ngredi ents, or sone conbination of these. These can

be acconpl i shed by kno‘ﬂm et hods to prepare

phar maceuti cal | y usef ul \ . {\eby the active

ingredients (i.e,, 6he j%gﬁ \ed ﬁq{/e‘éul es) are

combined in aR% X sITOr €

phar maceuti cal | ié bl e XCi pi dhts. Sterile

phosphal e- buf f ered §$al iRle is one exanmpl e of a

pharmaceutical l'y suRt abl e exci pient. OQther suitable

exci pients are well known to those in the art. See,
wheregn g., Ansel et al., PHARVACEUTI CAL DOSAGE FORMS AND

DRUG DELI VERY SYSTEMS, 5th Edition (Lea & Febiger

[0075L990}epraxpisls Gﬁﬂgﬁl[ sulfueds O, SEEME NGHEN $onBHARMACEUTI CAL
SCI ENCES, 18th Edition (Mack Publ i shi ng Conpany 1990),

Ny r.evi
[0076?037%7(3&}4%5%9%0% F Q%? on odfguﬁrépeglghg'&pog ?Ik 2‘5%%%’2 ri‘bed
cyclodikylend) 0s4Cyp ay@dwﬂﬁnyild‘mjeﬁm’((@mlo byql@dltylm)@»ﬁ@&kylene) where the
intravenous, intraarterial, intral
Cs-Cyp Pﬁfcrl%?tﬂﬁa%%ﬂ portipn %dﬁé%é(\ﬂneéh@/c( Co éﬂnﬁﬁspeﬁwerbgpdq {9)X, and
In parenteral adm nistration, the conpositions will be
whereﬁroalimllem elbkeinyileae wﬂi{}tnyhbos,agfeloialmhaoe abd eydloalkenylamk gasipa or

sol utlo son or I in association wth
portiof gy G Dty S afT R fons- of
disub&XGbPbe 'iﬂe%tlé’eﬂ %r H{ffé%tﬁ Bibs¥ituents selected from chlorine, hydroxy, C-Cs
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nont oxi ¢ and nont herapeutic. Exanples of such

exci pients are saline, Ringer's solution, dextrose
wa0an2ass7 and Hank's sol ution. Nonaqueous exci PCEHS208/074058

such as fixed oils and ethyl oleate nmay also be used.

ksl £ 0 s P ARK: Sy ROHERY o+ G o bemd e -Co

cyclo@RerSHBSt aces that enhance isotonicity and chem cal

stabi | i'ty, including buffers and preservatives. O her

iLstration. in
in oy AT B e RO &8ss PRiina Pl S" Pumsipyiene eroups ar
optlotﬁﬂF@bﬁlédeﬁdn&e@mtl§bﬁﬁﬁe SRR IS, BO, 58, Isahek 8", and one or
ecul es can be used for intravenous admi nistration

two mgfhyne gerups segritienalpoicnkicehpedt i on or conti nuous

i nfusi on. Conpositions for injection can be presented
[0077{ n Xrdptesdiats agezchosulfureS@; or 30y; anpoul es or in

mul ti-dose containers, with an added preservative.

[0078130@%%&&5% If"lefCCJa?lE}ﬁ F@hh&ealﬁgl @@ﬁhl C?aﬂ&g)ﬁcz-g

sol utrons or e SI ons or a eous
alkeny@dnd,-€anlkyoylt 6§|3-|€1(f WCﬂHﬁlll@ﬂdEsyC ag:anloslksmyih(cascﬁ usqzieaiﬁylr)@rQ

o BRI B SR Sk BB Bt ISt Ly
cycloélfeﬁﬁehh&ﬂifyp Qcm@cﬁlo%we&@tytgcy ﬁﬂdeﬁirlegc 9C9a1kyl§&@0116% alkyl, (C,-

r ogen bef ore use

Cy alk@@ﬂp&:ﬁ)ﬁh@rﬁékyidﬁstfao axiroatkdory)Ed sraﬂl@(hl (@151Comcy01wék@mloxy)cl-

co ] AFARELE D 20K SR, BB IE, BBl .

alkyl, %Up@lg dlk@gcarﬁo@ﬂa’flwg)&lﬁylh e&j Ggalﬁe@kﬂ)chﬁbhﬁl(cl Cg)alkyl (Co-Css
har maceuti cal |y accept ab buffer such as phosphate,

alkynmimagoqnwi(@n&egﬁfhl@tlh(_@mlcaabﬁw&%t%%@yiﬂeptemarﬁdp%rb@%)%rfas alkyl,

f t
(Cr-Ch Ry s S Y CMRERE IR RlfroBYIRe! €, ARyt Tel 08 T ange
alkynglowifaiyh)Ca-Gsallity], @ydulays0dCunaikgh I(lmtebrdaymmfpm;tl;&sdjyﬂkyl, (C-
hi d f 0 0
Co alkg RO FORA G G b (-G ikPy e EosrRons ki Cah Ik, (Ca-C

alkynl éfﬁl%@alrborgrll(@r@s%lk @mgﬂ ﬂoearbanﬂsélecgml 2 gel atin,

rotamné or a prot am ne’ may
(heterpmlaudmtarbﬂmel)ﬁoﬁp @ﬁqyll |(6m£6 rzﬂwl)babaniyh (ﬁzs(ffeerlbdlyﬂ)oarbonyl (Cs-

cut.an | nt 0) t
Co kR A P BT T%tef%fef ERpTCEGer R pRgst
Ik fBhL (GLEONLPBY)s BN BShd LS @IFoRyl; by
‘ enyél?ﬁ% eﬁog@z ﬁml %ﬁg)sbol uses Mg@ err gﬁl'lli)l 38{3{':. fic
whereln alkgl(r) ktan | alF%n cyc 0a ky! 'ﬁnd %yggoaalllkeeng?g 01r1]ps 0& rploatllos S Ipeanally
may bal’lb‘attbocd}boh@lleté‘ly Tfﬁlﬁﬁnéﬁedi hnd/mby b ﬁnﬁﬁdbﬂ’kgsumﬁﬂlté‘d.l@hldentical or

factors as the patient's a hei ght
differgpd ﬁ@b%u%e@atedémphlpﬂmglu@rogwésn Gwélkﬁbgﬁ @a@lkoxy, C5-Ce
cyclo k?lf s ;—gff %48411&?1 ?’, dCe ?JI% c&%%&%l% cﬁ/ﬁlo‘a%gehﬁméy a]pd NRPRS,

e recipie
and bi specific antibody hat is in the range of from about
Ing to 200 ng as a single intravenous i nfusion,
in cyc?daqm WA o 16AVEN 1 SouPé SN SRRSO &S ﬁlem%bf g%roups are optionally

dm™ni stered as crrcunstances dictate.
replaqeé idlepéndabile of anqumothicdby (hé, €6 SPL, ot ovaﬂRh alddmsa)gewo methyne

eroury A Bp By et P heish B PaFencts B0 SRna

replac@ﬂl‘éhﬂ@@ﬁlefﬁfan%@&rda)‘jﬂ'@n’ﬂ adul t, al though a |ower or
hi gher dosage al so may be adm nistered as
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circunst ances dictate. Exanples of dosages of

bi specific anti bodies that nay be adm nistered to a
wWheva26ssbj ect for i magi ng purposes are 1 to 2B0I/I8R008/074058

nor e preferably 1to 70 ng, nost preferably 1 to 20

; h hi er or | ower .dqs used 0067
Whereﬁwa &rap @%@@ 'Jeﬁorpa single pawbing g’efﬁaﬁ???ﬂt%{:e& fheytene,
then WMs!dth&fAhdh M@g%@l QQCYRRYI SUEH- é@%&asaﬂkﬁ?c LogalRAL bt ' s

age wei ght’, hei ght, sex, general medical condifion

when §8aREF Rl Ha Pl 20 el tE i A rsP RSl o, then

Y is ohcP &tan @ tirogb®rC a0 AIRYIS bif @ifluefon®thi; ankB | abel ed
nol ecul es, the dosage nay be neasur ed by mllicuries.

when ’Q” Jeél%ts&ﬁ%% 5@%@%0& :ahni I\Ké{eiae%s?%t% AL q#%e 2 Vi?gog%%l]t%ﬁnylene Cs-

Co cy‘d&falll@ﬂ@eemmdtlﬁreydlsaményndme mblalYnie dth'mtﬁaﬁch&sd@rgelﬂ al-Cs alkyl or
onp05|t|ons y concern one or nore F-1 8 | abel ed
(C-CpesytioghkaDEer Cbgﬁ%l’él'vm nistered to a subject.
Adm ni stration may occur by any route known in the
[0079%r tand iwheh Gdieppstnts oxyen) sulfut,eXD v0SOF,aV reprawats, ChUcdhlénylene

or kDAL R0k y % by V2Bl LR P O LR ERLE i x sy

also répiédcAPeihglemeal; i ntraarterial, intrathecal or
i'ntravenous | nJ ection. Wiere, for exanple, F- 18

[oosoLfgoeoc GpRS SB pep{l& gegg%e'}{tsségﬁedlkiy %ﬁ‘m%geé £9&hE N sulfonyl,
Cz-C6at¢i{?n5}ls§{f6ﬁ}ﬂdarylsulfor[}@%%roéﬂmmﬁbﬁﬂ ed;- Q@@l‘kyl@l&liﬁnyl arylsulﬁnyl
dm ni st ered raded

heterepRUS M ats s AIFhidhr ol dapn ahkﬁ@yliﬁr@@qu G bk earbony .
arylca%cfng? thlé{e? at%é@l b(;% oﬁﬁyl?a%ﬁﬁﬁ OQIS, %: %S s the

stina &nical ly
alkenymuﬂmmwambp@eme—@alHynyl)ﬁnﬁheCarbdstWh drelamimsacabepyl, bl e to

heter %ﬁ%ﬁtcérﬁgn@ (Canery oaBbC af e St btk paag RBC-C:
| h
alkyl,ﬁ?’iﬁﬁgck nﬁgﬁzﬁ@)@ -§ al@g,g(sry:l-&%%nyl ﬁg gﬁkyl iheter@gryﬁsglflfonyl)cl-

r ooke, Bi ot ech

Cs alk@b @t riia abaytbuRoyy LR 95, al@dﬂmﬁmﬁml@MkyKﬁEMr@TRYubﬁNﬂ)Cl C;

alkyl, @ gt oIk @ggonﬁ%cg)g%%@ kﬁﬁ Whottho&ockyRET T alkyl,
(Cz-Co6&k%ﬁ”ﬁ%tﬁﬁ%ear%ﬁll(@qﬁjgfdl’lfylPQ'a%ﬂﬁﬁinBGarbb@l}UlL@gsal L or

i'de anal og such as peptides containing am no
(hetere@rwsmn@emqnd Gierlkod consisting of organic mol ecul es
that mmc the structure of a peptide; or peptoids

wheresmslkylaakvnﬁsaln@ gikyayInRpti®isdtay beyetRbseomserlydfsstinakddand

and may be used to construct peptlde based F- 18
a t
when KGRI BEC T TR L Mot F oBAThH & Bchbbony or
arylcapl&piyide bond | i nkage nay be repl aced by one or m)re
alternative |linking groups, such as CH2-NH, CH2-S,
[0081 fepfesedtb G gen Cif 2 0. W H %c%@oﬂ%el &é%@on%rnﬂaﬁylene
' pfeparing peptide mmetlcs are well
Optlorejkla wpbstituted with ong 880 JubbteuSds Bidep@eleady SM¢£’6@@I¥ heto

nydrof el ottt Oy B o et e G RDIaRss”

Alrrqw est e% al., 1980, J. Med. Chem 23:1392-98;
[0082Huds oR” @nd R cach iglegendently represpaighydroges, halg,: hydroxyl €5Cs alkyl,

Co-CoinIL 5y Byt 1 t5 b b8 o b, € s RIS

5, 559, 103,

13



each incorporated herein by reference.) Peptide
m metics may exhi bit enhanced stability and/or
W@b®oOpisson i n vivo conpared to their peptide BCEUSZYES/074058
[0071] Alternatively, peptides nay be adm ni stered by
| delivery .usi term nal an r C-term nal

cycloglepingyinp %V%n‘{)geé%&ﬁgﬁ’ﬂ ?@%?%%ﬁ\grws OFBPrtigRsapiaRally
mayb%fﬂﬁmfa bEpSIy AR RendRRRest usi ng ani de peptides and

the N-term nus may be capped by acetyl ation of the

tid Pept.bde zed
in the BB R FBER" SRS TGP R B P ripe R ana
may b@ bidled togdihstibdchdies R' ahh &F %geﬁiélr T(brﬁﬁ@C?—@ alky@enk] ®EC;5 alkenylene
072] Peptide stabilization nmay al so occur by

or but@@i@@tlmtthutm whichmpy; bepagéyi erscoparetalytinoginpipd @e@ thay ibg gnono- or
t
dlsub.JTl opeg tlcPeﬁlugeﬁ or Bﬂ‘ferr Q%@Srtllu}/en?s s¢ egéagopea%lwﬂ ggzly%rlomﬁ,i n]gcs

ases are nOWn to act
alkoxﬁﬁﬂid Cl-€avhgt aneégherdesnasewonsthylefic gloapaart optichally replaced
h f k
e s D 5B BEBARE SRR ER L L R methye

groupE%%ﬁg?ﬂaiyq%trbﬂQcéa Ncation No. 20050025709 MeBri de

ne 14, 2004, incorporated herein by

[0083Lef ar eﬁgg I nggertg%lrtl}, rgg‘%ggﬁt nt s EVOtCIBqu?%r’?hr}S/ %d&?f{y, C
Cs alkg I @m ﬁbﬂﬁ?leclJ@Q @[l@f’lm@e&tﬁgc@é e;,aamplb&p rvwheréi@@i3] and

hods” for oral délivery o therapeutlc
cycloqibjdtgrm capertiding eptoeradly inmmyNishnena-'oOpalyshstifuyest jy Bwefine, or
reconbi nant production of peptide hornones,” June

if R* a2dQRF, ar8beidiad ivb AljREERIT A0@k bf thEphcpg @inlgdkgatﬁf R’ optionally may
adm ni stered in an enteric-coated solid dosgge form

be joipgd tReethes syrle fas Rt e Rivisgathar ©rmrt st ﬁlhvlep@, ot 3k¢nylenc or

butadf%ﬁ leM Bﬁf%gr%ng/hfcph‘ﬁ'%ﬁf a}?a% bﬂlgoéﬁ | ﬁ/g%ﬁ{qtr}n? ?ﬁ Inﬁldt?lgc

dlsubspeqrﬂ:d U sdensical@r tiffesertt eatmnitugues sleRn'@ddrofnﬁ dﬁoﬂ% ,hedibYH OF-C;
t he dm njstered dosage. Insulin has been successfull
alkoxg i -5 Alkal EW&]@@%H fas Wgtweﬁ{l%tpylen%%rgt%are optionally repliced

indepMCh@F BPSHE LD B;‘ OS _dgymseh gbé‘B?Nﬁh danﬁ V{ﬂ{e%lﬁ %ﬁ@ or té)vo methyne

inhibitor (Ziv et O 199 Bone’ M ner.
groupé Bup bl redcedd-1a4. Oral adni n| stration of pept| des has
been performed using acylcamtine as a perneation

[0084En hetnRerR *and Raréa&ﬂﬁlﬁépéﬁd@rﬁglﬂe sénE%ga@gyt d@paﬁz L)carbonyloxy,
hm Pharma Pol yners, see I\/e i pIen

(Ci- Cwsﬁékﬂbmy@armnwom nﬁymasb@wmyp@m ((ale@s ﬁhyl)@ebtéwénﬂyy(cs -Cio

CyCloa {)ngsoe Ong?Y%g haﬂ?onlg ?Nlalg ﬂlogét &t gen Giodiayh (G-

C10)03"’tﬂ§3ﬂ'1‘tn}’5 (CQOs)ﬁm{y@\(eis&deyblohlkwquC1@%@1 arQD(COlf-CJ)blﬁyl heteroaryl-
tide, which be ackaged within an

(Ci- C@ﬁﬁ(& iCos %&ék}d@xse <l aékeélr/ xFbf et ek%rmlaxy,ﬂ)daa cycloalkyloxy, Cs-
r Cy%igg% @Egg/;fon &st Pﬁ’g an Sncb)g)(ctll nt e Fdl%q PadSs

&)cydOhlikWﬁh(C@ﬂg)ﬂlk;h@(yc ap$C ﬁCQ)aH@tdxweBetemaﬁyﬂl-éQ @g)akktyloxg,
r alternative for or elivery

ammoaﬂ B8 Qt hxsfggxsmmoay 2 CrGaaky ﬁ}l@@a%rbewltﬁ (?m(get hyl ene
i n

e R 3 o S C e
alkyl)élﬁuiopebonjdr(@l&mylbe (C260 hlkyPhanmcaifwohih@l-CHalkyl10) .

bR R B L AP PRE G o

C7)cy@Balkyloxy-(C1-Cs)alkyl, (Cs-C7)cycloalkenyloxy-(Ci-Ca)alkyl, aryloxy-(C;-Cs)alkyl,
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production. For exanple, injection of an inmunogen,

such as (peptide )n-KLH, wherein KLH is keyhol e |inpet
wh20p03Esi n, and n=|-30, in conplete Freund' s B@i/us2008/074058

foll owed by two subsequent injections of the sane

heterap TG et ot o G REREIONT sy TSt b ety
sulforﬁridx%[ trﬁﬂethylyi%@ﬂg$%u§ﬁdi§ﬁ¥ﬂy%@lox?¥orsd%fla§@n cel |

arvesting. rvested spleén cells are then fused with

wer R S8y PRI SRL SR PURRLATARRR oty

may b%?aﬁty O doﬂlpllkﬁéAlZ ludridatt@ehd BaP e RBELOSAsubSRREIS ByCidbdtical or
~__of generated s can be anal yzed for by using peptide
differgnt gabraiftogtsgeloctsd fem ghlpane. hirfignpgenCs e&searff Gufrenkkyl, and
can be prepared readily using an autonated peptide
in cychoatityhasd zgiloallkay] foups edpttiouncen Zyoerctefénei @oilps are optionally
hybrj domas ar isolg%egto gnabl e sel ection of fused
replaceé mdeperyisatly ehone ane8KAPE IR aPsd €anSBeTr 88y rai se
anti bodies to one or nore of the chel ates conpri sing
when fyhis hiydwogen bl eCg alkst, thanthotleRGand Rhgrelhiy)roBFPA chel at es.
Monocl onal nouse antibodies to an In(l11)-di-DTPA are
[0085K NgAnn d Bk dRatly rRSscatdM, &) ,-C{ 399371,51:3.6?%%@15&11391_ @i leqdi es
of use, for exanple as conmponents of bispecific
alkylearboiyd.awvkercinmilyyl bed sydedlkylgreupsar partioas gptafnagmay be partly or
com %gﬁf@c&ﬁgre[ntracellular tunor - associ ated anti gens as
PRI EPONYY ances. These markers may be substances

Ero%uced by the tunor or may be substances which )
[00864 c Kurindoperdeatly senresepts Bi¢eCs dhykainbrCoelayDsubpadegheein alkyl

group%\'ia% F&rﬂoﬁé"&ﬂ%{ongf&g{rnlﬁ% B\é\ﬁﬂfﬁtt o ci)ﬁgfetf'eq ‘flé’l&gl?%e m the

eus or i1n S or gane S 0 u | ul ar

stryctures, Anong such_t rassoci at ed kers are
10087] 1§ dndfipsidcs i denig R b s rerralkv ) firte Ga7 e s CBIOR  SO:R”
C(0)ORNGEE (0)NRIRF I8 d8 hik§ Hand cybRBAIG bRIup&bpRIMAAD Sy Herprt]

( )of Caﬁ%gr", page 347k?ﬁ%éﬁpbanuﬁigoéﬁat?on o? d imégﬂyor
complEhednflsersnated®d®d and in U.S. Pat. Nos. 4,150, 149;

4,361, 544; and 4, 444,744, each incorporated herein by
0088] efRET80 Re cadRemEHcnl SRR efrefht HUGRT -@SSIRGI, dherkipdlky! s
[ ' !nclude leukangiet aﬁ{,ﬁ?ZOOS, Nat ur e K@d. YRR
optionpily gopy-temartlyHar dometlefelytflugrinated 2005, Curr. Cancer Drug

Targets 5:229-48); Vall bohnmer et al. (2005, J. din
[0089N AR khinotB&: a3p&f-thd pies@i thiBatio prodides (et @dmpotdids. of Pbk@ula 1,

242:55-63), each i1 ncorporated herein by reference.

whergimtirp gpbsfiifst crupbeicalcanctiyaberS cHeshs WhER Y teateBr Praggn, sulfur
ora sﬁ%le%ﬁg,qnw'rg]?% ' C -6 Qikgféﬁp,qfeno{’ nf: aefﬁ)otre}alee%nt (Cs-Cyo
I Aicl udi ng oncof etal antigens, placental anttgens,
cyclodkyddGei akel, wharsdr inthe ugclad sy poatiandb fanbngemnsvo methglase groups
ssoci ated antigens, o n associ ntigens,
are roglaregn R8RS Oan antbii 3a§&°@§§d%@ QFAYIF afpdor one or two
methynB $FEPE ardepRSLLBAN! WheRinSHB MR deyQE f&rmed by said replacement is
runor - assocl at ed ‘mar ker i s advantageously uUsed to
other thah detcenarylbodi es havi ng hi gher tunor-specificity,
e.g., the beta-subunit of human chorionic gonadotropin
[0090{ HGGL sBilc ik 288V B d 1RSI RLTIRS inGATIEH NBETISHORIbStitBE o phenyl
CEA), which stinulate the grodqctlon of anti bodies
grouphastiovg endireceear therceatgeeldthe Poenyl Fiagcdangiesyuniess adsrwigerpfated,

thar o R R0 B8535 P ol B B Rl o

hydropéautenenbr ane acti vator and CAM.-interactor (TACI).
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See Yu et al. Nat. Inmmunol. 1:252-256 (2000). Briefly,
TACI is a marker for B-cell malignancies (e.g.,

wo soeplzase) . Further it is known that TACI and BUTES1008/074058
mat uration antigen (BCVAW) are bound by the tunor

0091 G AR ioRaR el 5 B b R Sehounds o

Formh @I dithef fﬂta'daﬂxtﬁfe ik FRfSor %u?ﬁéjntfgll*} %Hesfo?fﬁd ThOESRASHERs of the
spl ‘een wei ght due to accunul ation l1s in vivo.

presem\ledntlam san I@aynpeyrememqmnwm_ax the c(aabngat@las laad tl&xy@a)the

com F lefe n g ai tn1ge' Seal %bl 10 CE rrmxtures
P%‘Bléié °f Feapyly “e?i‘ésr%t‘ I*AaTRYgof AE"%}“L and ?‘8&%’
thereo&\Pwlchoﬁfdrmatlaﬁa@ GhoPdc@d (efLr @d hntrafs i§nhdiBrnd BlIG@pkit 8 isomers (e.g.,
BCVA- Fc al so inhibits production of antibodi es agai nst
cnantigEgkoind digstyeamerslbropan. diasteammeaiiesingd Rthon niktgecs of such isomers,
| ¢
os el IELPRAO IR SO N BHorTAL i ARAL R PR o
the prbﬂ%ﬁumlvér)tlon'l'mwnpoﬁﬁ’ﬂﬂ dccdling ﬂo tan preBGivVivEAGDn Eorba @epared using
I i gand-two. receptor pathway involved in stl mul ati on of

dlaSte@OQP?éﬂS’ ‘Pn%’éﬁomeFch@?eéWC nlflé@l?@] as Eﬁ@éth‘tﬂ 1@?‘5?“? Ar 5 ggthermore,
dlasteiéég)n ggtgﬁ%%%tlgﬁlg @gug[% lSkgse era{g eéglgogtﬁe?égr%pl%; fractional
crystatizmatonvactbed racthddsslemsa, toa]mse nf eldtliiotis af. sease, an

i nfl ammat ory di sease, an autoi nmune di sease, or a
00920 eutel PafEhyvAitDRARS PieMdés el #der&Rh o R&Molihds of Formula 1.
[ gntl ggg&p (CS VAp), carci noesnbryo;f)lrc a%étq? geﬁfﬁ]i(OCEA)0 (%E)rima
Prodr@psf CMOuI@IB;pzf theOD}:@mo@m(gude(;Dg‘(ﬁre apRlimitehp? carbj@ggate esters,

carbomes_ferg%g %%%Em%%ersh&%%%t%?ﬁ gl_m&des,
amide8/¢hri€daules, aso (V&Eﬂlﬂouﬁ&s @Ed@ﬁhmlcﬁgr%?ycddﬁlé’s 28] ac NG ahd ketals.
EGP- I, EGP-2, A3, KS é 00, PSMA, PSA,
Prodrygeiers pad carbpnates m@@ GHS \ﬁ?E@:mepﬂ:q b rech@:ope or more hydroxyl
soudSEEFI T BN LA PRt Ll bilo by YU et speons
using mMRyhdde Ghowle tthbed ofoskitbinytba bk t@pﬁoldgea"métﬁﬁlﬂc)arbdrﬁmsmemes
epi der nal gro h factor recetor et derived
benzoglepyita a1t é&%&ﬁwaﬂw sawaw asel g PR RSB SHe Compounds of
the prés%ﬁﬁﬂ%@t{tﬁm iMAd é['”bﬁ{ arE [ﬂgpltnlﬂﬁé B?F&Qﬁula I having a

receptors, gangliosid Jheu ?eceptors and
carbox:§dmm1f:tatwltm@n tife ﬂr@da(eir@mugmpka,cecﬂ B THC. el eCii-@agi ng

slkancipiiime s or oy Rpgin ChisryEs i Blkoneylgppesgint
Ci- Csfaﬂ@@&ﬁsorgﬂ&%%&l@ﬂ g@lr@&aﬁo;@%bo% CDyZ)Q!B%l 1@9&{4%1[)13 g(cl-

22, "CD23
Cs)alkopggrba@mdexy)einoN-(CE6)al kopgerbanybamiemssthyl CHTH-((C)-

C s)allﬁ%gagaon%ﬁ%iﬁqﬁzpﬁ il }ailﬁybg%gtgwlgbnw aéﬁmll-%u&r&acton-&yl,
di-N NJ(C[—QBEﬂinMimn@(‘Cz%Q&lgﬁlr(e g. Qﬁtaodiﬁﬁﬂgfﬂﬁnlﬁbétﬁjdmtoarbamoyl (Cy-
necrosi s antigens TAG | L-6,

Cz)allml I'N Nrdqu?L Relky fsrebamery (@ré&z)&kw&zaqmsﬂdlwowolmﬂ%ror
moro{qiSolch¢ Yok L BRI R ol DR BRI e
(as deperéhedy fod chaympledoini hd@htrr.eldisne Drﬂé,sl 996l arewirai thersceypof the
invenﬁq%ﬁ%hf@tfaogl%@rlgﬁﬁ%g%ﬁgrtrfﬁé ?@%@@%a rﬁ%@%te IP?POVS‘%(FQ fgrexample,
in the E&qovﬁﬁgnﬁlfﬁgumqa@'vz SEL1ADR6HQ08hs REVI PRAVES BhRms,” Vol. 14,

producéd by transferring nouse
ACS Symposium Series, 1975; H. Bundgaard, “Design of Prodrugs,” Elsevier, 1985; and
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conpl enentary determ ning regions fromheavy and |ight
vari abl e chains of the npuse i munoglobulin into a

wWheva2633r i abl e domai n, and then, substituti ngPEUEER008/074058
residues in the framework regions of the nurine

e s cou ter arts. The use of i bo onent s erlved

Biorp B R SIS BUDRBHIC Bhat . SOBOHPES. BT R R Eharmaccitical

Asyxﬂgkﬁqhu@gmﬁhggh@&g pgoci ated with the imunogenicity
murine constant regions. General techniques for

bl e d
[0093§e BBt ip Gl AiBeo A5t o Bhuiicdu G ar el gt of
comp@inddlof Fofdi0& I alBprolirds @threoPCThe d45ds B8 cad B3 3sddlBG8dgents to

whi ch is incor orate by reference in itsentirety
preparpethmham@geml@al piesapieblageiunddionsaltaeishe h%Séc @@%wmé&af this

imvenfifio EXRIRGjeilibroh R0 B a0y pualffh R, By sy 26abER

phamﬁlcolpgiSﬁ:lllﬁﬁhbéptﬁBlQ anibds qu@l a8thk, hyﬂlﬁfch&ihdethy@lkohroﬁ[d&;:hydrmodlde
'l Acad, Sci. USA 89: 4285 (1992 Sandhy,

nltratq;zé\lllfatglt&qué@];? plj_%phgltg,ﬁce(h@lg)ﬂ) atg,Rget en]gggateepltrgre a01§ citrate,

tartrath ngﬁé?trat% %gcm%ﬁédmél&ﬁg FimaBAC R Ron ] s‘éFcHa?atéI‘ RRRIRR at ed
rern ny re erencelnltsetlret

methaAbgudfionatt) albdtycsulfqﬂateybd:nzmuhfnmmda qﬂﬂoh&ncﬂlﬂfobae ebd pamedte (1,1'-

methsgegis-2 HRER e eMgAES oS g deB ooyl Sategefys o
prepafdahe phfidediiRally ccFSBIRMLAS salty BRhe %@Mﬁ@&ﬂﬁfoﬁn&@@f th€ present
recovered from transgenl C mce possessi ng human

invenfigmarm dlggtse it forn mui-toxitHwsersalis avithuswsh apmpennds einglpdingnbut not

hmlted?ﬁmﬁgsgl Igrgledq ﬁgrn Hha gr%tla{ % tgllc%ﬁ}/ télg%g%ﬁg o(%%ﬁg#ssuch as alkali metal

cationks (@R PGt dh | mhium: and smmn@mmlkam Bﬁﬂ{ ebtl t4idn9Cd.g.aéfcium
exceedlngly conpl ex and conprise a_|arge nunber of

and mgRReSUED e ABWHBIT 87 WAiCE PO b blg afmes adsétéanpiplta bubsrs N, 2% of

methﬁgg%%{ﬁgggﬁ%r e aﬁa tgé;@ki{?g %Qrﬁ‘cga%h}%ﬂﬁ%%ﬂ&?tﬁé&b%séﬁa% of

pharnmaniticaldy e&epﬂahreg)@gq:mxr arhimes (cOf ., ﬂmaﬁhigl’anhﬁa\eﬁrylmde propylamine,

ght -chai n | oci e jntroduced into
dlmet{gﬁﬁw@ trigthagol agn%ngbeﬁlwq%@%dt-btﬁylén%%bw@%nﬁ%é%@gthylamme
n I

et A S T R NG RRORE PR o
dehydroapidtylemaien lyismauand ghabdinen | oci in germine

configuration. Since each insert is approximtely 1M
[0094) N ﬁﬂe@%seﬂﬁﬁv&ﬁﬁﬁtals%ﬁﬂ@d[bsﬁ&%ﬂléeﬁ -lp&rBd Qﬁﬁ%ﬁmds of Formula I,

reconbi nati on of overl apping f ragnents of the
whermrrmﬁrmgn@b w@hamns dre c¢placki &y tone ovmos: atome heving abarifigatome mass

ant the ht - chai.n
or mags nun){beésr Zﬁ)lcan pcfes uf‘g seogo%eggléa& SROPS 1n08&8ra&?dclgt%?og1 o&gldso %f the

inven@dn Méﬁdemiﬁatdndﬂ Onieasd, m@mbh@@bgemaﬂbomﬁ@gen oxygen
enbryonic stemcells. Enpry@ I G skem, ¢lo

ﬂuor%éwﬁrﬁ ebsHgTatst (Eech 34t B, n%us@ bCasNoc?stJQ ﬁes@ atnidngil)
Isotop(fpall %ecfec{'ﬁdn%’&aa$%ﬁ%rﬁﬁlﬁ nd roﬁljﬂ fhe Pk atx%lltag 1sotocplcally-

tra rou ger I ne and are
labeledi pharmbaatickdfyi aicepable nalmuf |cnmpamdsknﬁcﬂ‘<yrrmulad aad padrugs thereof,
Breedln two transgenic. strai one, containin

h
are wifla t R PrSHi RV GER ispippigally etilid cogmmonnds qlghe present
invenfidtBarl L&g@fﬁl 1111' Ay 6P A sbRCistriBLEH ShLEQFFIVAANBAE heir prodrugs

produce human anti bodies iIn response to |Hnun|zat|on
and m[c@tfosliqes,mcfeacd sopeds fouvach asmmnm@hdfblﬁ aml g€nlesaddit®n, in certain

an be intraoduced .int.o nou
circunistancas subs'}l'{u%on Wlt% heavier 1sotopes such as deuterium (*H), can provide

increased metabolic stability, which offers therapeutic advantages such as increased in vivo
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enbryonic stemcells via mcrocell-nmedi ated chronosone
transfer (MMCT). See, e.g., Tom zuka et al., Nature

wazmenrass] 16: 133 (1997). In this methodol ogyPCT/US2008/074058
m crocel I s contai ning human chronosones are fused with

) e oni ¢ st.em ceI red chronos
hal -1 gr” fha%ﬁf%ﬁa&ea?%@meawd Samﬂeﬂzﬁ?h?l%@w%ﬁ ?fotﬁﬁalaéeﬂmon
and plodRRM e SRTChA | QGne@%ql b@ez&‘e?ﬁed hQRERhg ASthd eldds H@@h‘bk@ herein by

an anti body or an r agnent ma be derived from
substirnineg an asotoresdly - lfalvquhmg@t lf@cﬂ Imile@otbp@nﬁl)alab@lnﬁ reageayr i al
i mmunogl obulin library. See, e.g., Barbaset al.
[0095]\/Efb9‘1ﬁ13§a11 tROFEAHUABs &OF dYRfuOOSay Be ﬁﬁéﬁé&ﬁdl@lgaycozn 13 frmin
, ayr?d Wnter et al., Ann. f;I,?ev | munol . 2p 433 ¢
reagel(tawh)as theHP e L@pentiqm%pé smatusd apERerid.oy arseﬂ@rle pdeent to form

the co%ﬁ% (T;]ﬁ nlga({%? 15{)%031:‘51%1&%90@3%%? ﬁﬁltlr?o a W'é &P‘“g'g? F%fﬁlﬁécébgn%ound of

Formdly €r daiiro byid eombleeey o fitgnipodn éxgfifessiuhg ramnt lbéamdmed by mixing an
co si ng.phage displ a [0084] A

armnosarc,lf? Yrgglg ttlzet é‘g{fg&foﬁﬂé’ﬁu%ﬁ neansf}]pté?]@ éokvsntdgtvg%/ crude réaction mixture

Contalmr%lh Sho Jn}dfzﬁ Sthg REg B 1906) Y aery bt a.lr\lsl Wil h

erl oj. re C be constructed.by i sol
10096, J&RETe R s e R R NUAE i pbag. 1n
pamc@l@ﬂgref&e&éwmeﬁt@gvfrég)r@éehtslsaskm ot sindd@pigy. and Vso
gene fam lies. Follow ng anplification, the Vkappa and

[0097$/ I‘? en‘?qulmgtftg, d :rngr%setn S {,‘]]ag%alﬁnl%ngw ?6 J%}ng?engFCz-Q
alkynillleﬁ?é( @31C16 @Mozﬁkyl&@d’ br @3 CH c@hl@éllkbllegélf(@ dck 6]1(916&15)9 In partlcularly
phagem d upstream of the V L fragnent. The V H and
preferrqdrﬁzebadlm@rns,f%r@wéwgs Qres alkpiong.iledC arkenyinenen erColkynylene.
the JH region. The resulting V H -linker- V L
[0098f r dg prdfitrscdermebddigaitedX represcats phagmybdfurectiogle bohd, or NR® In

. phagem d |jbrary can be panned usmgflltes as
particBlady preéeaeda MRS S FHECSC RIS e Ta < Scwm& 4.
MAXI SORP(r) ). Sl mlar results can be achi eved by
[0099¢ 0B prafiertédemizodimenss,Mareprésahtsihyrupgog| QEU] dlkyll Cbﬂathyloalkyl, Ci-

Cs hygl{‘?gy%%g%% ﬁﬁeﬁﬁlo{:ﬁgpgﬁﬂ}yﬁ Gt et e(garg? pikie-c,
alkyl, %eﬁc4 )ﬁlkgloxyfeldeeﬂkfﬁ (@- cfo c?bl@ﬁl%‘}f&ﬁ?}@%g% alﬁ% (a%ﬁéo)czftq alkyl,

Addi ti onal | owi ng i sol ati on

(Ci- Caplﬂwbpmil@fieCs@ﬁwl ( mﬁabﬂ@;b)canbagﬂe(@zscwlktmymcgnbenyl (C2-Cs

0 o] fi e
atiym PO R CF R BEHRITH T PYS TG BH BC R G haponyt
whereats al R ket 1 pg RS laBd aytdoaﬁl'ﬂﬂlgﬁmqﬁ Wk bblftfd)@s olﬁﬁﬁ}al@ nghy,be partly or
Jackson et al., Br. . Cancer, 78: 181-188 (1998)

compleiship {reringgedsnd; mwﬁﬁme@ec% r%ﬂué@tyuteé by 1(1%1119*119?6‘ defiegle)
substléugg%%i%gle%& gﬂ%ﬁ{ ciIlo ey ng%QY o 1 %DE m&g ahd¥5-Cy

€ CO
cycloglkyii mdﬁnlcycleakkghgrbupsnonpmrmmis)one an tdaenmﬂtyéane%do@y are optionally

replaqce:a ?%{erggl}c en ge e eg glOg %eég}, éngpé pr 3]23{ :é)tl)l%gy tv% methyne

groupk‘ﬁlle gbgﬁlrygel %g@d@gﬁ % Ngaﬁcﬁleﬁgbk&&réog r@%%@%s z&gréﬂF@sents

hydrogee le(hralbﬂa@pCehalbdkyh Ek-(atallahyl, OMéishddayl, A:Canparodkyl, or

nzynol ogy 2: 106 (1991); Court enay- Luck,
(Ci-Ca %5%@ a}q‘ﬁﬁl ation of Mnoclonal Antibodies," in

(]\IAL ANTI BODI ES:  PRODUCTI ON, ENG NEERI NG AND
[0100) |InpAgrred embodiments, Z represents oxygen, sulfur, or methylene optionally

substituted with one to two substituents independently selected from halo, hydroxy, C,-Cs
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APPLI CATION, Ritter et al. (eds.), pages 166-179
(Canbridge University Press 1995); and Ward et al.

WO @8per6sg7 Mani pul ati on and Expressi on of Anti bexdi/es2008/074058
i n MONOCLONAL ANTI BODI ES: PRI NCI PLES AND APPLI CATI ONS,

iy Fousy - Ca sk BRder ouaIBbou, bebrepanepyred

embodigfARi Ztl‘&%eiéﬂ%viﬁeth?leﬁ@e art, for exanple, an anti-CEA
tunmor Ab and an an -peptlde Ab are both separately

or01f) S5 RSP SPERBI L AR B b hETIRR ISl fppcrosen.
halo, EyE68}, T8-CQlgeNEs-a} ekban, cmgant}eﬁylccymmt é‘ch&ﬁﬂ@'ﬂ @LE€; alkyloxy,
further reacted with the cross-[inker .bi s(maleim do)

or Cyae xlalrr@rtt%llaé}Ydaaf%rGM@rbome@tSan& iy jceeh imfipendently represent
[ F I pe
hydroB R haRRG 35 AR ok Al R R o GRHRLRErBRfents
hydmgaa<1:1t11©ob1r\@lt@6 dlbe and R’ 2GR batd repmBdre hpddgert. 0 gener at e
the Fab' x Fab' bi-specific Ab. Alternatively, the
Ntyj, = ' q t
[0102§mﬂll Ppec‘%%%g(j%%&@%te@bg% n%rg.a'?gag ﬁd@ﬁ’tﬁp}eg%sgﬂt hlildlto%@n halo,
hydrogpr(sitCudkyl, Op- GMatHengMCu&EkythGséilgeyrémeékﬁ @nCk giByloxy, or
eci f.i c construc € nment e
cyano, g GRCE (e ETOBET S Rareh i Foch Oy rem iy rpgseit
hydmg&n M&lo R a@g %hl RndR§ Al RERIrE MR I 8Rbodifats, H'* %HORS both
anti - CEA heavy- chai n carbohydrate which
rqﬂﬁh@@n@pamnodateOX|dlzed and subsequentl|y actlvated by
reaction with a connerC|aIIy avai |l abl e

[0103DY dh pZdfelesrpd e ot dlents, RIS RY | R e R’ ezb}elxﬁei@@eﬁrgt rePRSent hydroxy,

used can be chinerized or humani zed b

halo, €ebhalkyli&s-Corlicrpredt c Caltrelpglylors, aaylpéic endSizrfameycloalkyl-(Ci-
Cg)allgrﬁ ‘ kévﬁgltn Pﬁﬁlkﬁgﬁlﬂ %ﬁeﬁlli(gggrg%é (?rﬁJo S%@l fpaa';]tﬂx or completely

fluorinaaet hit pambulbﬂgl prefoidd @nbdiémesser ‘nBEIR ‘ofndtRieaalntdpbsdyt hydroxy.
mol ecul e is derived froma human antibody. Humani zed
10104PN AR I FIRGLIA ABRLCRE QHIPRE: BrirehRl EMbBUIIdAR:
conpl ementarity deter i ng reglions of a nonocl onal
ant i body have been transfer&gd froq)heﬁvy and |ight
vari abl e chains of the Pmyhogl obul in into a
human vari abl e dQmapn. imeric Ab is
construct ed HV3I|mat| he TDNA fragment encodi ng the
nouse |ight var @ﬂ{heavy vari abl e domains to
fragnment encoding the domains from a h%gyn ant i body.
Because the C domai %% do not contribute t anti gen
bi ndi ng, the chinmeric antibody will retain the sane
[0105hntwhyeein 8p e@preseutsﬂvdmgen Halwoel @i-Gaklkypb Yseprmiserizsioxygeh or a

singled o BRpresgiy b e BT e BpdRR o R R o

cyclodTRylesd, ot [CPE,(i FOMBIRGRALEC, -8 BUKRAL Y e@ro@&s@rﬁmb@geﬁ eﬁﬁhgle
those nouse am no acids necessary to recoawlze

bond, gaNRgetnd Yepscsspisdivdroges, %o@s@lkmle et hploplayl. dirfes h}ﬁimyalkyl
C-C AUMPRE ARG CATRIBD N o D0l LETTRREC.

alkyldX@)(léﬁ(ng ateylhaCisC fomyclpaldigilm&y)(g (o} eﬂbﬁc(aimﬁoh)ﬁll::taghdldﬂ a€,-Cy
I NCl Uude_ en |nee I nan whi ¢ ave
alkylagype) &mﬂ%é;@l Trgg (ézoc@ HEenst catporylo €tk

AR A SR AW AOR gt

wherein alkyl, alkenyl, alkynyl and cycloalkyl groups or portions optionally may be partly or

completely fluorinated and may be mono- or disubstituted by identical or different
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10: 1221-1225, 1997. Another approach is to engi neer
reconbi nant fusion proteins linking two or nore
walgoperasst si ngl e-chai n anti body or anti body fPEHIEIDS/074058
segnents with the needed dual specificities See,
ure. B ot

Substiﬁfegfé}srﬂg?{fig g%ﬂﬁ%@%'é@ PV'\%%S% ?b‘ 25]t Ei r]%rf ﬁ}%?ﬁwél% iy

cyclomﬁqu c%uoam MBEHHor RAGIORESE bAImeliyI QRSB A dftonally
bi speC| f usi on pr otein i s nonoval ent NIR%OHSI Sti ng

replaced md‘emnd@n@yrpf ene aodeFhy W, ShCE, §0n§De obNRdi ang agictoe twemethyne

antl Fab fragnment with a single binding
goupng0pP8P §”§8§8ﬁ@%’ tigen. In another form the
bi - specific fusion protein is divalent, consisting of,

[0106 orin enethen aspecirihe prosetinventien bichdiendicsompeundsrof Figemula T and
pham%g%dg% %{Lgattgﬁf% ?@gééﬁﬂr‘}é}n&l&l}a&é E%Pcﬂ{ﬁh_glgg%e??d cfo%po%nds thereof,
wheresi aiglle aﬂkbﬁylnalhmylh@fdloeﬂqy( @C]Abl)(enﬁj 891 alﬁil He@oaryl groups or
portlog% glg??%;llggqﬂycﬁlgﬁtag@g r\)v()lﬁgggl% tglt neerrsat}q,ngglr@ sgpstgpent 1_ngd above.
Natl. Acad. Sci., 92: 7021- 7025 1995. [0090]
[0107Pr dfi ethee abpbbts,ﬂhc pfdsmtélmeinﬁom pmi@s éiltbﬂmmfsi@tMndiprocesses useful
P i ncor ora %ﬁEF of N%b ﬁ and th RﬁgF 679
Of PR eF‘\l} 66?“6 OWlai ]dastt RCHIPY TPy ant
pham{aeﬁitfcaﬁw ARRptabRisARY Bt idRidrzed counterparts. The
M\- 14, as well as its chlnerlzed and hunanlzed

ar ts, ar e
101085 %ﬁﬁezﬂsessa% B FeaF BTt eiuet Mo dRivegpbeds depiced
in Schiftic M —IINGBIGOr AL B, Aith nWre Hetaﬂe@lﬁaﬁlaﬂa%pws bMirgDr&ented
679. The antlbod% can al so be a fusion protein or_a

belowyn dhseesiperimeniat sasbeny dessabing ko vpding eampley Bysfollpwing the

coner R s R G e Ruc Yy Phoft e BT g cmgiispetrods
the compodﬁcﬂmﬂthd: inveht@n dﬁatbe r&dalily$r&h8; dnBSthe ufH&dhetel reactions and

ed artjsa realize that bispecif.i.c
proce JIE%’Y th‘%ﬁ? I&rlaéhtea% YRl sshibs B PeTiipd. dbimeHtables (c.g.,
t I
N g e A S S s
hereindceaddirgtlat e or conditi on. Such known anti bodi es
i nclude, but are not limted to, LLI (anti-CDr4), LL2

[0109§n AHBEEYr dkantd thERR Wil r&d2RizE ﬁ’ﬁltt toehBikds oR&Bé invention with cach

antiepithelial glycoprotein- 1 (EGP-1)), PAM4 and
descrikgtfyngdental areup-anugineyallyvepater ysarg slight v:arm@emo@@/tbn b@low listed

gener%l{ﬁf&goo 15. 8%@&\%5 SC%%k ngeafa rr]xtleit% %I)n 1g%ae ?ups WhNNf art sultable to
the re@dtion@efdifipns droked3 IFuhatiord gioups PhichireighpihedkRkdWith certain

TAG 72 (e.g,, CC49), Tn, J591 (anti-PSMA
reactlwraé% pr@@@lt%dp@mrmeeteﬁmaﬂ@r%mqe@éﬁ) pnd tpgempyH of such

protec?l lgr&%%%"%:ggpl@[gﬁ %ﬁip@ﬁfp fbaé: d&/%% b? %%%ﬂvﬁveiﬂnkntoﬁvg to rthose skilled

inthe@e. g., U. S. Patent Nos. 5, 686,072; 5,874, 540;
6, 107 090; 6,183, 744; 6, 306, 393; 6,653, 104; 6, 730. 300;

[01 10? 4 %e@eﬁﬁ’ cafds géﬁpﬁgl%s o@th%@gveﬁggn cdn Qgér‘eé%d fr%n?g’tﬁer%f‘npounds
785; 7,238, 786; 7,256,004 67; 7,300, 65

of them@mp@ b8 clabpudtion SransfmtmmmonApmhaugtt arshthPlilsé of o, functlonal

20040 040202 0050 7 601938
grouPS Bi58 1323&1&%%%6@?@8&5 bUGIs o WB&P‘%’& ﬁ)z%a Her & Hétkﬂ?’
oxidafi®f QIENERN] dbyldtidn ERtdriRhNon, adiddtiok RAIMAcRkitRAdiISash

transformations can in some instances require the use of protecting groups by the methods

disclosed in T. W. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis; Wiley:
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are of use for detection and/or imaging of a variety
of di sease states or conditions (e.g., hM\ 14 or TF2

Wb 2025EEA- expr essi ng car ci nomas), hA20 bsMabPCT/US2008/074058
(TF-4-1ynmphoma), hPAMA(TF-10 pancreas cancers), RS7

S un br east varian, .prostatic cancers), o
New T GOBF SPAASOBORHGH @?rﬁlm Wrtaeengr) Su Ofp1vaefd be initiated
after SAHCQAS 0Dk :Heg%m%qfo'ﬁlh%r atg!lﬂbihepfﬂ@&@ hhe BaMakicaBéte that would
anti-thronbin bsMAb (clot inmaging), anti-nyosin bsMAb

be reafdn ppipasient he onaoskidyd) in t{l@@l@Z] Candi date anti-Hl V
anti bodi es include the anti-envel ope anti body

[0111fe96 hhiBe BPecd AhaPRSaN iBlenfbn ploMdeSfor2QBeE intetimediates useful
20(15): 191 1-5), as well as the anti-HV antibodies

for prepssiag ithseepraneundpd i asyuiol, yrdpharwipequtisallyseeseptably salg ag

prodrR3EGEATTeco ity B mERLERA ol Tganct Rigfifeg Bhigh b ot

processéOkissveh thabsseaif skill in tHydrt.m cr ob. Agens Chenot her
2006; 50(5): 1773-9, all incorporated herein in their

[01 12!E Rgﬂlﬁg{ %e I?MIJVQB? g@;e}legatlé&qa%ﬁ]actoﬁz § ofeaﬁs@d ﬁ%&%{oﬁ?@ﬁe ?i'lsglosure

F- 18 targeta nstructs di scusse
they habothe fn’dnywﬂng nn@anhgs A G, retipenhydrde; AcOEratad ecdtate;, AcOH,

t | d ti i .
acetic3l: MBR PR NSt gl A IB: SlurRatis tgdg, Blech ShgNinum
chloril &B8BR b ﬁg)r&ﬁm%l Bl E@bes&bﬁ%ﬂw%]etwétaqﬁgupf

| magi ng usi ng | abel ed nol ecul es are wel |l known in the
n- but}dhthlura,rﬁdBahly s-duttlithivor- Bté)zlnddsylhﬁyumet -BuQK, phtaspiurh gert-

abeI ul e |s I ed her
butoxige Che Rl T FbrR S5 SRy MRS (A Sl S fhenfly cpop.
metha@ﬁﬁd@ aDdis hatbréfodm- aD@E?mg%QﬁHU@@tﬂeﬂﬁnEﬁﬂlbﬂomcmﬁi CH,Cl,,
20050003403; 20040018557; 20060140936, each

methyileneshissidst eH-heapethileny 1adidee FEREY, pertonigilg{EO@Ryoxabdehloride;
cod, lag_ gxgcéodj i’«gigeil%f 8@1‘2'80%%2{11? %rggéﬁagééﬁj/%%g ,@%&@l%ﬁgﬁulf@m%orlde,

DCM b&ici3aenddizi®, DIVROR;4- éﬁaielﬂt}skzhmnepymime, DIMEMUeaico MModified
33: 575-582, 199 ssner. et. al eso

Eagle MheshumiBMT, @ém % mamlﬁe&WaPﬁSSeﬁ’&Bt P@?lean?: D¥IgO,

dlmetiéﬁgﬁk&qjd heew gf’f’cerf@é’ lﬁﬁcpfl-(?-stﬁmb laﬂﬁﬂé %)ﬁ?@{@ﬁ[lgl@d’ibodllmlde

Sease tl SSU and or gans, or ex r‘rp e u
hydroptbhdad $qoesicraldned Btretiy ] SEt:; Ratricthybesnins;, Bt2Z8HO ﬂr&;thylsilane Et;Si0,

. 077,499 6, 680; 6,095 716 4: 5,776, 093;
methvgélgz}%ygﬁof*s e%g aseale: Efﬁé%@el @%éefé@wnesse% 679;
FSO,OF X28,HL 2]29d1ﬂ501300§—(§ﬂ05%ﬂ BactBS adidOn, 1RBE H, hydro%en dgas H,SO0,,

|ncorporated herei n by reference dltlona
sulfurggrasididtepes, ¥e@- h}«drq;ysthyb)pbpip@@tzm@ﬁh@eqsulfmc aQdy %Blﬂws,a)roton

d , .
nucleﬁdyl@fgt:{%%éonafnﬁ 8§‘pqnhyéiro>%lgﬁ zotr%Psz I%%g(? ﬁlgg CperfoBmance liquid
chronta@updahly e K, 09, potasiimFeartbBalcakeC iy péthssilie dRRARAE, KINETMS),,

tar%etlng nol ecul es, or by a pretargeted im g
potassigp Resrnpshydebdemé K%@ﬂtwmh@r@wgl chEﬁng liquid

chrompRigRisty S hor o Prizg ot il e pIRLKEA M gyl thimatography -
mass $peciroscvpy. Ld Scal@-06800; LQDHF}!IQQ/ lgtiiuml hydf@d:/mokdhydrate; Me,
metho FC Ry oniE qg\‘}%gﬁslylgt 58&8&%@5%‘%@ S f?éﬂégg%J M,
magn&hﬁrﬁ eee! m%%oé%ag’n SlbridS 8fin @it dINES E@?trﬁz{b‘é S%GCU‘OSCOgX with

Publi cation 20050002945, 20040018557, 2003014
electreapehy2i0 0B a0y M'K)H,gacthanencl(ﬁcnp@ acit aBd @V ,nsoﬂylrn cyanoborohydrlde;

NaH, SO({lurn%yarlde NaHCQOs, sodium bicarbonate; NaHSOs3, sodium bisulfite; NaOAc,
sodium acetate; NaOH, sodium hydroxide; Na,;SOa, sodium sulfate; NBS,
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[ 0096] Met hods of diagnostic imaging with | abel ed
peptides or MAbs are wel |l -known. For exanple, in the

W@ 2obiaza§se of | mmunosci nti graphy, |igands or apCT/b820&e74058
are |labeled with a gamma-em tting radi oi sotope and

i ntroduce ati ent canera i s
N- broa@t%ﬁmmge Mﬁ slﬂ%ﬂ%wccmlgw érfma?wlgam qg ¢ fﬂfw
1odosﬁc%ﬁiu%c§0 ne JRRC, a%dl%ﬁ%xp&a%onsﬁw Sfxﬁlﬁ@uﬁ@(ﬁ chloride; PE,
RADI (lAB L ANH BODIES F
petrolFHERARY, P(thbfmyﬂm H%E@H311(98B%PMEHhmethyltvmiilmjdphOSphomum iodide;

PoCI R RBPR Tt oS ER BB T Rnesshheb RN - XETRY Betgr: Sy

tr1but3(lﬁﬁ|SS()Clzptfhlon§Eé|hl§I5& (’Imkteﬁublhtyﬁhiﬂi@nﬁﬁ i0didQAPA, tﬁﬂ@omacenc

Brown, "Clinical Use of Mnocl onal Anti bodi es,

acid; H@TE@HN@E@%AND@WW@W@WMWP%&MSotﬂ@%eﬂé)rlsﬂyl TMSCN,
) t he
rimery iy oy s FBPIRD oy O e OB AR B B 3: (D)
(hydr@g@fbtl@ﬂ)pmﬁalﬁeam éiob)y @yCDfolﬁenkiJIRmyl cldoigde; ISOHS kolu@BSi fonic
64Cu, .and 1241. Such radi onuclides may be i mged by
acid; (pltp. diFtBYWFISET scanni ng t echni ques. EXAMPLES Exanpl e
1. F-1S Labeling of Peptide IMP 272 [0097] The first
[0113pe Femtealt SyathesissMated ofcschemP [272:
DTPA- G n- Al a- Lys(HSGQ - D- Tyr - Lys(HSG) - NH 2 M+ 1512
[01 14i OQQ@Qnue@ @&ﬁf)&rﬂ%f* fcrmﬁw 1 Qbe- coﬁ%ﬁétﬁ zﬁﬁé&redlao%gl%l to the
luted 1n ~ 16 wat er and t was adj uste
reactl@ysetqhencasi d$ shogm lnfSChwnNé@-ﬂGt th A\ cdid ll,uwlelah ryy Ps@ommareally

ava11a§ cqr é’{%’abegir?’f%?rdm& 10 corcl%engo%\aﬁ pu's qqs (l)(rlilgo %%}hl?ﬁfi: ﬂﬂ] %nl\l}lvlansthe art, 1S

onve[até@ Rﬁicﬁdﬂ chlyridd 39t ab@atbonld)2Bt Gichfas 6k4Thl dhdoratkey S0a1,£POCI; or
mL DI water. A 4 nL aliquot of the alum num

the 111"@0 |Itytterr@¢1h%a§ ipforeigd Wl’fthrﬁUSL(BWhth@ﬂe 3 updergongicnes dedpy bewis

i, SEp L B MR LM 3 SSy Bl P

reduc?d ‘rB&neth}ll@ne? withla réddeind/enasicihs EQ BLHfdl tha pﬁﬁéntmtf adfevxhdﬁald
@png acetate buffer soJution to obtain

such @tﬁf@ o F Sk treatraeiapth bevis peidayeh a gbrg B@qe.mﬁnﬁfﬁ

Interrﬂ&ﬁ%tgg fari b@oﬁaf‘ﬁ%d ﬁll b G QFith fe e?echHI%lﬂﬁg}e%%% Mo W X-Y, where

solution was placed 1 n a REACTI -V d mxed
Lg dengteha Sifitatle lléa\flﬁg t@spriedkd ptesk)ncanﬂbe&e whchods KH€&03, UPZXT2;, NaOH
thj | ution. The solution was heated in a heating bl ock
OFtICat®110 C for 15 nmin and anal yzed by reverse phase
HPLC. The HPLC trace (not shown) showed 93 % free F-
[0115]8 Psltﬂﬂna"!w%ybwdud 0@@ be penysetpd fal¥ einxeb amitietT phedupliog mith
NHMle(IOM ehlﬁté\é{%%e gan {hgng Wﬁ% neg%eqbeap etnrt]er Se%%t D grén(%gj\egth

intern{cd@itc 8,RWHNg ailﬁéeal bl (Tint tgfrazi‘g%nﬁmwa@i Cﬁlg@(@tﬁ-reélg%nﬁt t he
void volune and 92 % of the activity attached to the

eptii : €
16 D05y TSRO L. AP RO P s
with Cilignaadcbapdre 9, followed by reduction of the ketone group of product 10 with

Et;SiH in the presence a Lewis acid such as BF3-Et,O or TFA.

[0117] Intermediate 6 is condensed with ketone 11 after treatment with activating reagent,
such as n-BuLi or ~-BuOK, and then reduced with alkylsilane or other reductant in the
presence of acid, such as TFA, MeSO;H or BF;-Et,0, to generate the inventive compounds of

formula 12.
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exam ned by reverse phase HPLC. The HPLC (not shown)
showed 58 % F- 18 unbound and 42 %still attached to

wao bwopmss1 de. The data indicate that F-18-Al- DACHUS2008/074058
conpl ex may be unstabl e when m xed with phosphate.

0102 ever se, Phase HPLC - Reyerse phase HPLC
[OllsLnﬁ‘iﬁﬂg %ﬁﬁ&@%ﬁw&&fﬁfhwﬁ% owi ng condi tions:
Col um: WATERS(r) XTERRA(tm) MS C18 5 mm 4.6 x 250 mm

[0119F] dwzdna'tve COImmeYdﬁioﬁ fo@math lelﬂanBtlHOf@@nV@jﬁftb'rpr@ar@ﬂ aggprding to
i n wat er o Buf f etonltr e 10
a reac\l‘/\%lg‘% %?qug‘ﬁcc? B. 5530\?“ N AGRES é? Q:JBe ?i?of 0(9’3 §B‘?“rpe9f“&fe%edi% 4is
reducd@ BuhétByleh: With ﬁge@chﬂg \BRht @cRds BNSiFP#ehe 3RsBAdR - of RURwWis acid
Time: 30 min [0103 i ze Exclusion HPLC - The size

such as B3 i QAr Iﬁédnmgled@ﬁelm @éﬂdqnﬁ@ wish kefgpe g1 after treatment with
i GRGLARTSey PLIT PLEFRR Pl T S50 o0

reducﬂﬁhoﬁphapms@lde of Bciﬁilwmh RaTEA, MeﬂDlgmomBlR@lﬂit{O maeng(ﬂhem n
1041@@ radionetric traces were obtai ned using
[T

mtemmélt@r@ ftmer ofd forith ¢ bevrsricidotuch re BB @y pghcppl K and then
counlo AL R Rt Rkt SoP P RE B S iar e i deco-
Cs,COH NaiDH on the likel divasebe imye@nal opsipsuinds afdoemde 1phase

HPLC. BENZYLBENZENE DERI VATI VES AND METHODS OF USE

[0120FREreRRFERENGE MietHdaldk NekeiEithl CATI ON [ 0001] Thi s

appl i cation cl ai ms t he benef| t of U S. Provisi onal
tion Ser 60 9 625 f.iled August 007...
[0121f‘ﬁ \aen{f‘lg? S%mpounéiﬁ WF] { arl]lcao porpr?peaae rcglfdﬁ n%ty a reaction
sequeh@f BIsBOGE in @%MNFI@%)TQdR{M Of Trierh¥WEaT1 ONEh WAk such as
UNDER FEDERALLY SPONSORED RESEARCH AND DEVELOPNMENT

n- Bul[lO@BQP NaByEPe dapn E sexercrAUNDTOE tofem QrenTd cxgent,
follovsgegg) i mi?(%{; %t%tdﬂlt% Ff %ﬁr?p%ééag%l};ﬁ%ftﬂtﬁ (gr&g]gdrﬁiﬂ{\g eﬁ'gduct with

Lewisticab@ick as E&S[HI prszidel e cinliqpe il he Hplgedaion®f @ wdihalbe€s eNBS or
are type 1 dia the pancreas fajls.to

NIS prpvadpsdatermdipte Eg-t §§Iﬁ> cltogalvénhg'zogﬁ WHBAHerMgdipt kS glyes jyentive
compO B of Rirhid 2.

Pharmaceutical Compositions and Methods of Use

[0122] The present invention further provides a pharmaceutical composition comprising an
effective amount of a compound or mixture of compounds of Formula I, or a

pharmaceutically acceptable salt or prodrug thereof, in a pharmaceutically acceptable carrier.

[0123] A compound of this invention can be incorporated into a variety of formulations for
therapeutic administration. More particularly, a compound of the present invention can be
formulated into pharmaceutical compositions, together or separately, by formulation with
appropriate pharmaceutically acceptable carriers or diluents, and can be formulated into
preparations in solid, semi-solid, liquid or gaseous forms, such as tablets, capsules, pills,
powders, granules, dragees, gels, slurries, ointments, solutions, suppositories, injections,
inhalants and acrosols. As such, administration of a compound of the present invention can
be achieved in various ways, including oral, buccal, parenteral, intravenous, intradermal (e.g.,

subcutaneous, intramuscular), transdermal, etc., administration. Moreover, the compound
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respond properly to the insulin produced (insulin
resi stance). Accounting for about 90% of all diabetes

W@ 28892658 pe 2 di abetes is by far the nost conP@RUS1008/074058
bot h types of di abetes, the absence of insulin action

respo se to |nsuI|n results in elevate
can bq dpbintYesed Wk B gPOETLE PRYEF GIApe; %)exa@gﬁ Buicdepot or
Suﬁmﬁ&p&kh§§khﬂﬁﬁné§800|ated W th di abetes include
retinopathy (leading to visual inpairnent or

(0124f PRREE Ry iRl RORG M gBt PR G CERELAREY W piggron: e

Sczenderkdddwwuﬁéesomhbhn& pe1°1Ed abri#s, Kd Tippédcytt Velliini L& Wilkins
i nsulin therapy. ile in many cases type 2 di abetes

(2003&;3)@1@@5,{@@@;@00@@%6@ iheteippyoreastancsi dée a@gaceutlcal compositions
descrﬂo@& ﬁ{rg?&tah 30 nﬁﬁacflﬁgﬂ{ﬂgﬂ%hyne ’?ha ?sqéﬁ qo tlg)%g 98811 in the art,

rasul'rn, whic neede one- P
i.c., bpatchendfconvéiohylpeixzhgd dab@‘ibmg, gmumlaemg dmgbemha&heg; iemgatmg,

t her api es |nclude blguanldeir (whi ch decrease ?Iuc
cmulsHy BiguEPBH!41 N2 HEraPPgOT Ayrphil R eecssen slifeifoliaying énethods and
empleﬂéla& ﬁi&dfé&! uhgas iahd wisdl &lhg.' des (whi ch

st nu ate “i nsul'i n” producti on glu005|dase

i bitor h sl ow starch ption and uco
101257 gt Pty L R P A S pared for
delivdrN il §udtadiiasretehdd, byntroliER %a@aseegat&ideﬁel@&s% htRR1M436dr delayed-

in conbination, and even then may not ErOVIde adequat e
releasg rfqr@emtmnc&mexmpl@r lnwamln@rmd@béﬁem@meso sodiddiydeophobic polymers

contaltlbngg[ﬁ%ﬁne Oaé)gsltlc ?%?n \/learlgg.lsﬂnygei gﬁﬁufsgl )? %%llgzgsse)anqatgn% lslavenl;éeen
establ3AEd ¥R] B twelladndwnttyi tBaR! sklicd eflthenes )Curldne eatfded re REW
anti di abetic agents prOV|d|ng i nproved glycem c
formugasion giclugsdilmaeoriaddatiplssmulsigyigicylstearrirsbetsysie@s ingRiky
e G hEAOPL QO R AR LRLPEY Ll E0BRE fre
formigd excisients (@oSpoetanyylstibnangf ertdheDkigdney sud. Cohtnul28r79 (2003);

| ycose fransport i s conducte either facilitative
Pearnghiqby e Brig B dist Shef rép%%ﬁt(gpg%e taggsy! ¢y Lur. J. Pharm.
Bioph?sg_ir#]%@@fégﬁﬁmtan&ﬂlé‘ftét YE, "Dr d%lly&p% WH@@@%@I §6602); and

found nantly I n
Schmidnteg gt.j Inal/. mah 2569(1@90l)MhSlls@uS@_rEEasfsddlnfcai jyztechsican,
t.he repa t.ubul e an is
depenfi taBe AR gt TRiss Uhieose St g LR R ipursios diy for
instant& Q)VK# Aneys10, ReCenNOSIARMRS oSMBRE WsubltsubtaitbdidléRp Of
renal SG.T may be a useful approach to treating
formulafigas g¢1y1@€emieaarbﬁjf using n@tamllﬁgbopmmg 90 amtheifc @lm@séor instance,

polymfegﬁlg (LSS Byrr%ngsfé{l%as [%@%vinﬂm don I\/‘P) a&) Xg&nézl hydrophilic
polynfess; h?%ﬁﬁ@ﬁ@ancﬂ@ﬂ%)dropﬂ’ﬂ@c ]li)ﬁtr@@illloﬁis ﬁfchtah h&tﬁyﬂ‘@ﬂl@ﬁﬁbﬂ ic
is further supported by recent findings that

cthylcglivlans, GHAroR IPTORECSIIqE, ik dgvsironyimehelse pses av | | al

uria, an apparently benign syndrone
CMbo%ﬁ%racghﬂggid by urinary glucose excretion in the
ence of nor mal erun1 Se | evel nd the
[0126Eb§@‘ﬁ885t6¥1€%%%?%{}d6 éiﬁlﬁi‘“% RIS G B0 BF REspakad dsisggatural
1ngrec{1§ﬁ§‘ tsﬁéh e mﬁféra"ﬂ mclu]dlmn§ﬁﬁm{\€18§3fd@| siftébn?fiddd8 ?zmc?&@&)Q and clay

herefore, conpounds ch inhibit’ SGT, particularly
(see, IS(SLFQtenta(r éS&giZirrhsnemgmwpdnad:aittysrefeoﬁmca)s eEx;zsnphﬁed extended release

ntidi,abeti.c dr ound re cr
formufiion S Bin (e 1 R 1 oPRRP IS Gy tignion indfide those
descrif&d invalS, Pesnt(196K B,635,68008%240801 6%% 36[1 6%864.344.26,596,308;
US20040138439,
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US20050209166, US20050233988, WO2005085237, US7094763,

US20060009400, US20060019948, US20060035841,
WQISROOBBI22126, US20060234953, WO2006108842,  PCT/US2008/074058

US20070049537 and WO20071361 16), O gl ycosi de

6,589 GRBODa0AE 108 D3B0B0FbRbGDaIADGE3SBIRRN 0324621 cach of

Wthh%%QlQ@? 2609180 et ERIER L EbntrSIRId Rl Aor AL MEGS Se
derivatives (described in WX006080421), cycl ohexane

particaler mtfa@stmucteéh@ﬂ@ descritied sie Ud® Patcanb bgs.i o OAOZI0 60399,529;

o569 fiob63eth: BulSoTRIBEITR0B3 5L BuetGono R id T
5,672 BB £5 4SLIVVARY 4G5 STH{ES BNVENT b5 OS], chbieo Pk ReR M hercby

i nventi on prOV|des conpounds haV|ng an inhibitory

incorperfted hergin byoafauergepdhenerikillsdie dwarcwilh madipoiecegnismtiyer
apphcyt')]l% sh&éﬁ?é‘& ke?&s@kcﬁﬁﬁ GJ 1‘8}{% des phar maceuti cal

preparing the conpounds

thetlc i ntermedi ates, and _net hods of usj ng
[0127 l; 0 rFﬁa ardadminigepdesAmReusd of Hled)é?ﬁ@nwgw%wnm he Srpgifated

readﬂ% Igﬁ geﬁgﬂﬁﬁgcv\xﬁﬂ ?Eérﬁlac&ﬁ fl§ Qgﬁbﬁ&é&ﬁ%?ﬁﬁ% %i@?sl/eélnk.nown in the

Ition are a ect SGET In
art. SBEY Eﬁr@E@@ﬂl@ﬂHe@Nﬂfﬁéuﬂ'&d&o [bRAMhN(%ecﬂ 80QBletsEpBs, dragessidapsules,

e U0 B BTR  E y merion
and the 1ike, fob6rad ﬁfg%ﬁt?dn BYDpARsI © vrRtARd. PhaPeRenEal re Qratlbﬁkefor oral

preparatlon corrpounds of the invention. [000
use ca@ besabtmeddmmmmg %Iyrwmegu@smﬂhmblmirexsmn@pltmnal mrlndlng a
ounds. of the tion,

resultl'l_n'g &lgﬁ“gs a tﬁé&giﬁ%}% tﬁg rrTrP%tluret %f egr%?ué%sa a%r giﬂm&sultal;le aux1 iaries, if

desired foybiel tableds 62 drh@RkblesFISGitaliie kscipildtts Qrd, i patif@hr, Fillers such as
synthesi s of conpounds E and F of the invention.

sugary, @MlﬂinglaGOS@ sperop anagnttel presorbifoly ¢pdlulnse prepaiations such as, for

exarnlgg r‘Fc%!Qgt %v &E @tair VARl ktgll} é&%% ar ég?gat?m CE%E{ H?gac%nth

I ne ESI S O oun
methyil n@’lﬁﬂchGQl‘nydr{)ﬂ}Qﬁ:dﬂylﬁbﬁyl &lltﬁosbhﬂdﬁmﬁ tarbexyfmsthylbdlulose, and/or

o BB RIS, RS B8 L NETAT o
i Lf
hnked:@gﬁgh‘?qﬁrn%h O T %} OItEh n{crh\éﬁf‘&tj Lt tfl&uﬂﬁ%cﬁh& éﬂ'lgn 'a%mate

I'I'ne e’ syn heS|s conpo

o128 R GRT pehaings ThiGh cfiie P%@Eﬁ%lﬁdﬁcluﬁﬁe&%;ﬁtﬁa&*ules
made é?—gélﬁtlﬁ he waktak iso@ sbdled thRukY itdae sk %el@iﬁn 51‘2&@91@&%1%r Qfuch as
the invention. [0019] FIG 13 is the outline for the

glycergy ot $oabitd. dhe @@s%pﬁumswaocram deataimihe acioningfed320)in lad@xture
. IS .t for e, synt he f RO nd
with ety T b S s S RO Rt
magnésiem Sbéﬁlﬁa&ﬁzﬁid§optforﬁﬂ lebsersZ Iﬁ@dft%é‘% dafes! fhe abtineeddipdinds can
[0022] FIG 16 is.t outllne for e synt hesi s_ of
be disselwgrberaspanded in Wétalplﬁ VigHids owych as fatty oils, 11qu1d paraffin, or liquid

polyethylene glycols. In addition, stabilizers can be added. All formulations for oral

administration should be in dosages suitable for such administration.

[0129] Dragee cores are provided with suitable coatings. For this purpose, concentrated
sugar solutions can be used, which can optionally contain gum arabic, talc, polyvinyl
pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions,

and suitable organic solvents or solvent mixtures. Dyestuffs or pigments can be added to the
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[0023] FIG 17 is the outline for the synthesis of

conpound AF of the invention. [0024] FIG 18 is the
wW@uioboes3t or the synthesis of conpound AS of tPEI/US2008/074058

invention. [0025] FIG 19 is the outline for the

tablet§S %Hg%@aﬁ%%oj téd gagg\r\l/ pg ‘po(tj ﬂé}/a\g%fﬂzp Hgfqrgﬂ,t cpmpinations of active
compSWAL RS, s of conpound BE of the invention. [0027] FIG
21 is the outline for the synthesis of conpound BN of
nventlo ne fo
01304 e BEFROlRR coh B0 ottm BT o il SR Pa Fgp o o
by boR@ injSction@r @bt uds fridiisiérh chﬁij[nte&@cﬁi sheQfonfiRR® baith CorMfilated
the invention. [0030] FIG 24 is the outline for the
into propatalers by GFsabURpAURPNAHEER cotwsifygdheman an pQORT} oFpQQaqueous

oSl 08 UL UGS YA Pl EOPROHI B S o
highesyliphbes addodr Iﬁomjmmgiy@? oid if Besitcdveitli catven{i®@Baddifvds.such as

27 is the outline for. the sy nt1§3|s of conpound CT of
solubifigers; igQtaRic i 2g#Nts, [Se@m:& mglaéent%em SUEYARE AFRTS: Habiigsrs and

e i
prese SN BTl P IRl R ik Dok F O iPlgy o
solutidn’rseplrelﬁardﬂy |1Iophysﬁcﬂ@§6e_1,11de0@1paﬁblel‘tmfﬁefsesuolm t$ Haeksfsoolutioe, Ringer's

.synt of co of the i vent 03
solui} o By RoRen Sy TR RREE. PrPHALYTOHT PieerB? RoRe WoMHin uni
dosag%rﬁf etgh Qn hMPERS bP m{lﬁloélgd%]: cBhtGined2with ahRBded preservatlve The
férential scanning calorinetry Spectrum of conpl ex

comp@lwcufs cah gakic yyeniormm as PHEPAISIES, ORSORS PTE@NSORS THgly or aqueous
Vehlcl.le%';/aggrga%on 211{1I o I tuzjj% 4 Oot?s’% (thags ﬁggeeglgpn%;i%algl 121tggg 3!
dispersikegt@d from fluoro, chloro, bromp and iodo.

Preferred halo groups are fluoro, chloro and brono.

0

[0131&%@%&% JHICHE T gﬁ%ﬁa‘ﬁoﬂs f&rﬁgge&ﬁgeg@ua{ilﬁl%%t?ﬁ Ogl clgééﬁ %cfulégﬁkt solutions
of thegrupconpodnds @ xm:teleiqku‘ttlh &rmd oedditiariallgi gmpénsm of the active

interfere with the preparati on of or negate

compeynyds £ he BeP#Re 25 ARRIARTAIR O mm%fﬁlﬁaéuspsu%ﬂn% lﬁ[uetablreélpophﬂw
solvetiﬁ% le{(I htld{@ﬂ'iéluH@Yattgeoﬂr 5 QHEH DEYark OIS &R sﬁ%hétb:q%ﬁ §&g %t%f&, such as

e art Sul t abl e substituents may be sel ecte rom
ethyl olhae or onglycodsy, ot hp@soofeshAlqo¢01®1nJ@:ta:}nksyalspen@ons:can contain
alk
Substaﬁla? Va?(%wméﬁ“@avwm% i 538 &SPE%S% éﬁ%ﬁ%@ﬁ@ﬁl carpogyggsthyl

cellul@sﬁécéd?&kd‘{)’d)r) c@xtrgil 608 ﬁ&)&'llz ﬂl@%ﬂ@nﬁb{& tadlly &&n@n GBitable stabilizers
al cl oal )G -C 6 al koxy, -

or ageﬂi@t\@hl@b }mrfwa¢ m;zlsoP{I(O(tBy @?thh@pmpg@@dslt@ alqu\wfgncnhe Qre@aranon of

7. het
nigh SR o BRG0S0 iy form for
consti@¥dn veitH £ antble vehicle, @lgk Wtesild {i WAoYén-fras Whter,iRt@E Q9. Y| ,
aryl oxy, heteroaryloxy, ar al heteroaralkyl

yl,
[01322{ I? Mc a&}ﬁ%}%&?@@%‘lo%ioy?é)%gm&%}) or égﬂsﬁ&m%ghs For
transrmldoydl)od: anhxloyhal a(iﬁilnléiﬁatﬂylnkpeq@)raﬁs Iapmybmaté @ t-h@EB)gmer to be
am nocar oo

nocar
pemle&ﬁ@ aé%\l%ﬁ&ﬁfgf fhe fgﬁwla&% aﬁ%ﬁwal a@@lmésg%nkshﬁ)ag%nt% %ﬁPﬂnulated
into offAHeRS YorSihd, ONVLs; pd0Eer@L YRS [Th $h&€Embodiment, the transdermal

delivery agent can be DMSQO. Transdermal delivery systems can include, e.g., patches. For
transmucosal administration, penetrants appropriate to the barrier to be permeated are used in

the formulation. Such penetrants are generally known in the art. Exemplified transdermal
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above as suitable substituents are as defined

herei nafter except that a suitable substituent may not
wWheoobrasbier optional |y substituted. [0041] As RGEUS2008/074058

herein, unless otherw se indicated, the term"alkyl"

ne or.in_conbination refers to a nono
dehve%?qreafa@anmabmfn Y di B Ar SRt lrlzi%nt@armﬁgéﬁ fﬂ\aset Jggeribed in
US. Pa'ﬂsqllt SRk ersisgwme f6 4 s ks Bd e 5 TDN@ o @465%0'06%{31@%9%

l'i near or branched chain and, whére specif
6,312gp7 iench 613110, 1 8 Utpach oliwbighwid rerehneinterpotateddhesein bakdference.
substituents as defined above. Illustrative exanples
[0133Pf Fak kidcaDidhipsstriafiéd, WkEsondsitdhe citPlaké thH¥ fbeE of Ablets or lozenges
met hyl, ethyl, n- propyl n-butyl, n-pentyl, nhexyl,
formulageshingeprentiosalgnenfier. i sopentyl , anyl, sec-butyl,
tert-butyl, tert-pentyl, n- heptyl, n-octyl, n-nonyl,
[0134D- deayditiom v deytulationk dtycaided pievionslgex aslepyind of the present
n- octa?ecyl n- ei cosy I and the |i ke, Preferred al k
1nven‘rg(?1b fbggulﬁf__efiﬁ?p e@qtmyq:pareﬁlo&r éﬁ? Oéllgdlc‘p% tj/a'tlons can
b B B R R B M in G RALPO y
intranusedahereetlm Tihok,goscxainipde, Whesenpradindatadye foheulaedrwith suitable
conbi nation refer

|
polymiegiie BVRE ALY pHaTiels i GROLREHS A FHEH 0 IS iy soiD or fon

exchah®HcSRt & A YPRBIL 1P 1ERE RO AL & PoraRdmple, hﬁ@%arﬁ%@ﬁy soluble salt.
car bon-'car bon double bond. The radi cal may be a I'i near

ne hed chain
01358 23 RS R RobdpideiS oo B S iR BB 2R i e
carricBWricRBbRnsUBSirhplueot SicRSadiRfd diedciphawtncllilid bgtar@hdtvBnited to
exanpl es of al kenyl groups i ncl ude, but are not
calciupy ¢arbeagte, galcipmmphosphale vgpawsugars, ﬁar@b@snyﬁpllulose derivatives, gelatin,
but enyl, i sobutenyl,
andpé@ﬁ@%ﬂﬁﬁﬁx ol %gg%f?%kilgentenyl 2- pentenyl

- 2- p nten ., 1, 3- entadlen

[0136t }%ﬁgmcgml meq_sngoné gylé%h Fﬂ?lus%\ﬂbt%? REssentvention include
compgsrlt‘?&%r\ﬁ ift Itlli%ee@(llve HPURS ! AClHAGINGH rﬂﬂ/Lr the dﬁﬁ@&ﬂgﬂfe@@\%

2- propeny Preferred optional suitable substitdents
amoumntp Eh@ﬁl@smmo/entrm blsx yontenplatey phaymaeytical ¢ormpmrtm>na APmMprising

the co PSRN 147 aa oy PO aHERAGY S BRopuRLpGRt BRgprele
agentmr&y@u@arﬂfon@aﬁﬁa@tpa@tldmmryqﬁarehged f&dfefa’ﬁh% hid¥dsBPadd®@nditions
i ndi cat ed nunber of carbon atons and east one

whichcean b tfeete® by Sﬁerpllnelbnimm suchips antidinbetic agalyrtSHé)iél¢W¢remrlipid-

rnoduf%r{lB% ﬁgen% h%den S fr tregtmgi dlvﬁ]eh% ic ecgnp EIICI dd eganga %{ a en s as

antihygefternved a:gbm; &ntlhhb aibiti¢omtit Mger@y anp beshtofor ahértyr@dhr@rlo Hgst
include, but are not Iimted to, ethynyl, 1-propynyl,

failurey _ag),ewy yasis orrplated gsordeps. piyn 9ﬁ9¢tlvemﬁt g,fntyp compound and/or

cornb% ﬁ&ﬂ@%ﬁ& wbli3 hog'ééllri%% He g@ﬁée}idéﬁ%(%n th3 gﬁ’ts E&%@Xrlg'treated the severity of

the affPicebe améﬂheahdrmaydﬁ aglmnnp&atmmc | idernendtionydf an Bffoctoyyamydunt is well

withieE B st APURR PR ohe ! Rl PR, diehsyine dgai disclosure

prov1c[9dtlfe§b11@n@e§é}hlﬂp an ARHbuédSr UREAVESREITLof ld'%'oﬁﬁb%und is determined
otherwi 'se indicated, the term "cycloal kyl" alone or in

by first @dmnmat:mmgra toaf doss qr@mall Ro0oNE hehthen lmccngmmtdl}slatmaﬂngdle
ar bon, r adi cal. vrn t hree.or re car
adming 5 e QR0 T D AT T S GRTFOR the treated

subje@Pkit® Ahilal SHRS toxtdli@efdctsh AichBle hidiiRR]s Fob deddti@ning an

substituents as defined above. Illustrative exanples
appropyfiate desecuididpping sehigdyle for administration of the present invention are
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i nclude, but are not Iimted to, cyclopropyl,

cycl obutyl, cyclopentyl, cycl ohexyl, cycl oheptyl,
weywboussyl , cycl ononyl and the |ike. PreferreRCT/US2008/074058

opt i onal suitable substituents include hal o, nethyl,

descrified YarerRotarCoght e G Piar o Lo PHar At A et @ m

TherapSdcs opilﬂﬂ@&ylhmnainonszooéndl PhrEQ n@asn qm@fw ﬁfﬂ@ (069 afdd in
monoval ent alicyclic hydrocarbon ra i cal having three

Remﬂ@%ﬂnd%eSb@n@&ﬂndﬁ%mﬁmanfﬁ%avaaboéchdcCknmgoamﬁ laippencott

I d b
witiasag oy R C2l0%F BRb o Rh Sk e lda b s SO oy daence
SU|tabIe substltuents as deflned above. Il lustrative

[0137k x dsIneaseinggitiop Akl provadesupehodsaf waag thaueonanaangpef Formula
N
methotatfhychtingetypy |1 andﬁﬁ&@(d&abfﬁédm&wusplyﬁﬁ:ﬁglywmm alisbetic complications

am no. [0046] sed herein, unless otherw se
(such phfﬁtlgg@aé@y nleﬁlgop%tﬁwegrquhé{nglcers rg}%rﬁmgép@roanglopathles gout
e
and dig e B8 KYCain A res ML AR S R (SIpdrne X).
hypermlﬁulmdnyd,rlqgelmemtomlnhﬁpemmc&mlaIoPoydilty, adldoen yibrshpa@mhiaacthwﬂic heart

| ke pectively, .
fulurd el Rt Abloe o gatep RECh Cam R et finibang ot pifeses
amoumt- O@Ja%%{l@@bkﬁﬁiﬁﬂ%)o@%msoﬁld@ Iok ¥benal | 1 crr%fp%ﬁnéc@u@cauy

di val ent hydrocarbon radical that is formed by bondi g
accepblezaltpo prgdcmg)@letcyf éme sula@lcptclanew thbre@f Iicardthsrlcarbodiment the
erns are above

l
1nvent1%ne%r%%1éire%l Hl l,?ﬁ] g[ glngtahcgpl\ﬂog% IéllXt 1C O co?nh%ut%ds ]0&1%81‘mu1a1 or

a pharn@ic¥hticaBly @B@pabld a1t ©e Fidadt thereof, Qf)leﬂhé ptepatutizRBON Medifament for
aromati ¢ hydrocar bon radi cal haV|ng Six to ten carbon

treating types | pod Hipag dabetaspod fiupi yperghrcam diahisbe sorgplicatippse epsuhn
i BRSO, SR MR AT, DRSO UL, oo
edem@fdyslipiiengia oehpsnit hedruthdlurd) themiselcrosis and melated dtseases
phenyl, naphthyl, tetrahydronaphthyl, indanyl and the
(0138} | kﬁre r??{s%ﬁtqm&ﬁiloﬁ b gﬁf% Pat&d tHe &e&%he %(ﬂﬁlﬁ@BhF&mula L, or
optio 'y nono- or sub tltute by 1 dent or
phmnmpﬁﬁeaﬁmaaspmbhmhbsmhsbmmgeﬁm&mﬁeh@ombdwﬁommmhaﬁmmWhmapmuw

cyano, C1-C3 al kyl, C3-C6 cl oal k i,fluoro
agonty PRRCHBIT M e e el REH e e s OGN P Csitons, such
as antididtelib! Qg&ﬁ@%@ﬁ?‘hbwehﬁg/‘ﬂlg]d rﬁ%dﬁﬁﬁ‘&k ARLRL AgentYoP&8ating diabetic

ot herwi Se i ndi cat ed e term’ heterocycloalkyl al one
complgations, @Oﬁ‘l@lbﬁfﬂb’l agAnis efdihgpartsnsive pednda kR pgrusigpmigsagents, and
agents For trggtlgng tfl OIBC h%arﬁgtllg Oaatgsrr%sd%ﬁ%glg%é gaq%tggﬁqswdggt gﬁ%seéﬂgled n
the ari dvil Fetidty ehaemapdhe@ aftidut e @csyaés@@b&ysbv @h (hd{ﬂ&Smultlple

i ncl ude, but are not FIH]ted t o, rrolidin
therapeutic nyey areHerBHYE of P pesnbi ggIDarticy aﬁ&h@@%ﬁﬁ?l&ﬁgﬂpt bgygppstrued
to hm?tﬁg Ia%% e%l 1tL gx%%e l]nt gﬁn etglél:agér?{hl%papg%ﬁé&g%o%ﬁ&%fstﬁe present
inven@a@nbi nation refers to a nnnovalent aromatic

het erocyclic radi cal having two to nine carbons and

one to four heteroatons selected fromN, S and O
[0139L0 EXaRPIA of ! 'aﬂt‘i’dlaﬁe@lcv\géhtﬁ' BRelERr H@Tﬁ%ﬁﬁﬂbhﬁtl@ﬁ withsBehpounds of

icyclic ring and ere specified, optionally

the prg&@b‘gmwcrmogdnqymdmm@migl angl insulin mimetics, sulfonylureas (such as

acetohexamide, carbutamide, chlorpropamide, glibenclamide, glibornuride, gliclazide,

glimepiride, glipizide, gliquidone, glisoxepide, glyburide, glyclopyramide, tolazamide,
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three suitabl e substituents as defined above.
Illustrative exanpl es of heteroaryl groups include,

wheiovares3hot limted to, pyridyl, pyridazinyl,PCT/US2008/074058
yra2|nyl yrlnldlnyl triazinyl, quinolinyl,

toleylgpy pioybmigs g 9% st R Db sy as JTT -608,

glybuR0zRd ﬂl'qu@} kguaﬁﬁ@@ (sﬁé’ﬁ( Qszﬁleﬁfé)rmlh W&ﬂﬁﬁfﬂfeﬂformm and the like),
i soi ndolyl, “indolizinyl, thienopyrid

sulforwlurezp{bquamd@ d)mlgmathmy (az:lﬂa@ ngund@{nngiblymln and the like),
di b
meghhté]]q% ‘éﬁ%@?&fﬂ% w&i& w e e? ﬁ)lléélgpg? gﬁ]c%@? Z%@né}lamhdlnedlones

(such b9ER héﬁbne |p56g1ﬁiz¥z@hb’ |1sag‘h[dz@ﬁ@ |n)éioghia@6ﬂeﬁ¥1@bgﬁtazone balaglitazone,
oxazo , |soxazoI{ oxadi azol t hi adi azoly
i

darglifpgpncy X -09% andohg fike) tjw}ﬂohdmﬁdlén@/blgamd@ pempingigons (such as
|
plOgllFaZXI? >/ g{foﬁﬁlﬁ gE Fm:q{k%? %g&g%&yiﬁlﬂe%/dglggz fslr%lg??s}/ {6%4%4%9%9 r%ﬁ l’1ke),

peroxisbma@rdl;tbratdr&@tﬁutatfdcwtor @P%&E)G@ayﬂma hgunikaz BLH as farglitazar,
triaz

o] soxazol yl,
metaslii oSN 2O i 2R S G 1O KPUTHS ontine bty PPARcge/gamma
dual a%gllug@)(éucﬁrég n{u@%lt éﬁ? nav%lﬁ’&tar tdd ltltgfbh %ﬁfa%gr ?T”ﬂﬁ@h Il Gw-

et er oar rin aV|n one to oat ons
409544;16%(5915 h]ijanrdcthe i), PPAﬁeﬂllphaégamnydt/delqwan@)gahusm(kuch as PLX204,

Glasofe T Pe 5280 13, ST Ry 266 B HBSatslingia X recepror

agomét%*a@lmé@fxﬁm{t%g AQiNAoby, |MX'—6!F5Q| AGIN1YY4204, LG-100754, bexarotene
|enoFyr|d|n . thienopyrim dinyl,

and th@;hka)z elnbpyatiaesidissyinhibitsdsuchy aratbesel miglsplzmdihaliktystimulants

or ins AR Ok BT BRI ner Ot e 6830 BiGunc o

tripeptithgll pegEdRBEl i@hibit (seldndsito@l.-1997 ahd fhe rhﬁB) dﬁjépﬁ&yltpléﬁﬂiﬂaﬁe v
sel ected from hal o, cyano, Cl1-C3 al ky C3-

inhibitoyg (sgel feyditagliptin, Udﬁ@ﬁ%@@lnyqienaglmtm @@iﬂéhﬁtﬂhWVP@f—P@S P93/01,

PR KBl iSSP DA e L AOIRTRLARS i L0y o

6,869 9a17J<@x;3/7 26Gind, 718|049} @xw 96H; GNET2008 11 6,0¢ ks matuhemke)ebmtem
to an aliphatic._radi of the form

tyrosing RYAsPafasgs! Bjwnitiloss éﬁWé KR 16394 @P%ﬁ@égﬁ& TekP- Ef 2,0C-
86839ah>m3<m4f9%ua§n RGHYIE criBYE indV £, ROK et 11 L&H&19 SPRELDOXW1. 88,

ét hoxy, propo | sopropoxy, butoxy, I sobutoxy,
No. 21 Zr lanaary 2005 (ppy24 bé#ﬁ axy thd l&i@@@iymgyn phesppenylagx ynhibitors (such

as oG, V1R S e R e SR PR FREERS g

blsph&@ﬁatﬁiehﬁﬁlhto{s%&%]as RS- 9B ABESBD And WY | 'Eé’\dle‘h?dro genase
i ndi cat ed, he term™ hanaIkyI refers to an

mhlbltoei%i(sgam asaéZH’e’éﬁﬂrSMDédhfalni@)ems@@@hm ders@tivigs (sudhes Blp11282 and

e DR ARSI B RTBASE 28 IR BRIy
chiroiflbsitol, @l y@FBEh¥nthase Hﬁlﬁ%hﬂ%lmrsj(sﬁbw@d @iﬁﬁid’ﬂmhs descrlbed in Vats,
trlfluoronethyl 2,2 2- trlchloroethc'b/q5 and the |ike.
S

RK., s grms! Seewen¥plft, Nor. 83 Jarsrane? Qs B Hdi2dd: &l the fike),
incret %{Hlet{)&ggﬁl@‘é o &/ena (&8 SdSind gk%%@k%%egeﬁ%r%ﬂ{ sts such as

escri ove su stltute or Prnore h ns.
BAY 2719985 /€N 260 1 ,eNNEpSDZa%Sﬁf arfdleth® k&0 xlyicgoat ke pepﬁdieud:l eGLP-l),

GLP- ik Gy AR i £ 19kch VPGB mAR Al GePdicepror

agonidtO| G a@AQﬁ/f Wq v.AgE Qﬁt Bthxob ke 181 B dlthe Filf)Cirylin,
to an al kyl radical of one to six carbons as descri bed

amylia boalegsandsigbnistsdshiohias ipraamirdrdy lang theukeadattiesad bb@kt,hg protein
(aP2) inhibitors (such as compounds described in U.S. Patent Nos. 6,984,645; 6,919,323;
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above. [0055] As used herein, unless otherw se
i ndicated, the term"heteroaral kyl" refers to an al kyl

WO 28P02I53Df one to six carbons as descri bed abewEUS2008/074058
substituted with a heteroaryl group as descri bed

667070 Gt b2 PR e e et g oo oyt (such s

solabég%ﬁ ¢al-3 pf249ne 7t7q)0437 )FRCﬁfmt?ﬁﬁn@ﬁleqﬁéy rah@%%elaﬁﬁﬁﬁ'n sensitivity
substituted with an aryl group as described above.

enhanp @9 bstich As ragéisanch ONGD 18 LV BXs 1 6% BEEM &%, FKelh IdtafdX-09Me CRE-

1633, 0T ST T SR AL oaE TRl RSN TR 675 -

152612 GVt 0aryI4201 9UPI 0989, deR.H (49620, awvsn 1 5[ 6 @hBihcARkcysed
her ei n, unI ess otherwi se indicated, the term

o] SR EETT R A TR A o
combabk@nyith cﬁ?mpﬁhr(dys(df dal feydent @veionl inelads aldbsetredumasa fighibitors

e SR 00 90200 RS L UL S5 2 B

ascorbﬂ ga&aen&e 6ABNKY1S), mLﬂ gm' zxg%s% ABNCPITD @@af44@nn§19fs©%

an am no group 't hat stituted with two §roups
rlsarestatdeqalarﬁﬂelmﬂlgthwﬂanﬁ e‘kiLﬂﬁﬁ?nMEIléQ@ Al ATV ADr54677 - £6-3201, NZ-314,

tively, [006 ed. h t h
s6-2 8, Pk gRRERS rebmlaingend Rl b G apivtesh &gy cnd-
produee‘s ,(AG@) %I%arﬁgn Qduch ay E%rﬁrdld?&gh?ee grmt:%g%ﬁ ?&SLg‘; %‘2@ (r)ArLT 711,

l'evi ati n r reven
plmagﬁdmdlanddm ltl@) \MQEE IbrqaﬂierSt(mcmaap‘fM -5 ask the fike)o suladaxede, 5-

uch. dlse se or ..c i n. 061 S
nyaroR B R B URERR Bl RRP i S uHoREeor
platel @RS Loalth Glttoradilons, Thidetrh & bréSthdaSR Mesicto®éwth factor, uridine,
tOpI cal cont act I nt ravenous, I nt raperi toneal
proteip kinaspGdelibiers (fusheareboxistarin, midostgres and ge like), sodium channel

antagcg‘rﬁag tktu Qé’fﬁ%m&?ﬁfﬁ‘e néxcbtcn[b%%p%]e an%.rthé nﬁes)ﬁg%?élé’aa?tf@c%r%tpggB ?NF-

OWF T e ease
kappaBy jlelsitors Adoh ad &txrh@bﬁaﬁmndsthbMk@nypldqjatcﬁlda@e inh@hlfmgs (such as
ora

tiﬁlazg(gé}%?pégtreglpg gtegq@t) ' a-gtssqggﬁgeagalflmtgﬁi&eﬁaapgiﬁqhgﬁg}dase inhibitors (such
as GP?@%? 'Cﬁilrﬁ@B QR4 k9 Hé‘ji %ﬁd c§rn9t1ne deRLARNS @ﬁféﬁ ras carnitine,

I ntranuscular, intra-arteriole, 1ntradernal
levacesainomet tmecnml,tlnﬁ MT-apkand thadi&k). i ntraventri cuI ar, and
intracranial. Oher nodes of delivery include, but are

[0141NOtEx il ds @ ahiPhypbARicHBR DendsisBRANET: ufs@fﬂ'%ln%lhﬂfb%avvlth

I ntravenous i nf u3| on, transdernmal patches, and the
compoyrile of [@%QS]GHWQV@Q@@ imednds yric achdsynglrasis'iphibiers gsuchas er s

alloputérl%ﬁ.lfj,1 ! eci:ﬂol Cmd £21 gﬂ%g); gggéstuﬁtg a%en(%? %@5&% a%robene dV %ulﬁnpyrazone,
benzb%lﬂ@ﬁtﬂ@ﬁhd the ‘lﬁk@/ﬁm‘dl wing 8@k Ahersre@liclods d@ﬁﬁﬁsﬂ Bydgb&@adarbonate,
process (e.Qg. prodrug. on reachi ng physiol ogi cal pH
potasshipm CHFabR @ﬂdlémzcywe aed rh@ﬁlku% converted to the
bi ol ogi cal ly active conpound). A prodrug itself my
[0142¢i tHxemplaek lipid-pesseg/ipidu@oddstingabchisshoghle &ir use in combination

acti VI 0063] ' As used. herei the te "C ound"”
with Bgpopadss e parae UVEN LGS 'hks@mémefﬁ%ﬁ%@gaw?c enzyme A
reductase inhibitors (such as acitemate, atorvastatin, bervastatin, carvastatin, cerivastatin,
colestolone, crilvastatin, dalvastatin, fluvastatin, glenvastatin, lovastatin, mevastatin,

nisvastatin, pitavastatin, pravastatin, ritonavir, rosuvastatin, saquinavir, simvastatin,

visastatin, SC-45355, SQ-33600, CP-83101, BB-476, L-669262, S-2468, DMP-565, U-
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including, without Iimtation, synthesis in vitro or
generation in situ or in vivo. [0064] The terns

w0 2wpeasBT ed rel ease,” "sustai ned rel ease," " er@BONOS/074058
rel ease,” and "tined rel ease" are intended to refer

20683, BN TFGT 0 B8 B Mg i R i B Pt R il

5,691322C9504,219; abg6eheas 647, 524, Ml 13t410N4,499, %9 and the like), fibric acid
adm ni stration does not result in inmedi ate rel ease of

derivatives Ghnelyas genditapzih kf@mﬁbtat@rbep@dirate Theslobeaterdinifibrate siprofibrate,
rel

cinof bngterﬁi?ﬁbgf?tsne olpdleclcaP BB GRE RPAE, PEUPERC P RAE) W Gorace

AHL-157 afeflthe 1i%€)) PRAR-alpHa agdali®PEOSOLS GM&bSmﬁ\mﬁhﬁe 50785 a8d the
2003 As di scussed t%ereln i mredi at

like), RBARndabgiagowsis ésush s GlagoSputhifdine 545 16 eﬁléltth@ hker)yaoo@rcoenzyme

nnf SLENSRRE S LE AT LR G, EUTLAS, s PRSORE. .,
lecimi®lidefyINEL 12 M(é(EeaS 61?10(165]50 TFBGCI-&OBD YDIB'P-(I@9 ﬂﬂ)-GB482 U-76807, TS-
resents a sol ut m ni st ered

962, IE0s R Puto 1 3n ot SO, BPe b TE R e S e P S B b0 ka5,
LS- 31f1'5r15}§ 19588 LA $.90813N 975f5°FCE1Q76W|%9?%4,%@-@'&%94, CI-

omthe tformilaiion, (2) absorption
976, Mf bfd Hat'+ 10084, @Séﬁé,dfl%[%%6 YoM - 17 b4l GRS YV 7605185324, KW -

S for the.rate constant for dru rel ease kr is
3033, F BT Wl ke AT e S SRS b Bt dres Dl deD RS Tch Sfor
llothyﬁﬁﬁﬁer Q!Vbﬁglr(gx%ll@ &3%26 OF, 0-2tah @ AR likeh), ech@l%@@?dltagsdrﬁtldﬂ HRibitors
such that the rate of rel ease of drug

(such fa$ @mtmhbe @@é@@é& @mdﬁheélkteh dippprotein-pssociated phosnholipase e
0
nibif S8 8 B el b0 e Re RRb Bt

proteit $&fibitdis [ueh bs CPrBA6086, BME-29€03%; coMpb@iddet@ibad ff UR. Patent
fornul ati on t hat E%OV|des f or gradual rel ease of a

Nos. 43 Ugd B &r738r 3exd-éhtieth: pettlagd 003,82 7-fkd; HBY, BRarBh 34%:2
6,197 I:ygglré 6 g{,?%‘go %%'21%'; § @% 787 %gdtetﬁal%?%é’, fonlf Béh%g? tﬁﬁ{)}gjg ein %?ceptor

hecess results in su y con
activategy &dush af L¥2%41’g M7 0@ Bndthe dikde @pbxmnmrmlﬁﬂltm[s Qﬁﬁﬁ]as

compojgh AaREEd Fe Y EEa G ST HaD T A BE i s it camitine

palmlﬁG)gP Hﬁﬁﬁet‘aw 1ﬁﬁﬁ01t§ﬂct51gﬂhsa§ Qffaskit dhdlthe hﬁagaé({}la%fﬂg %th&% 1inhibitors

ner al The present 1nvention
(such ammﬁﬁéﬁﬂ PTM#@S &ADZ1-2HMEHP8 diBMSef&’Sé@lﬂ 87049, RPR-101821, ZD-

o720, G T R s RS b O L h iRy P Y

4,924i004eN87 O 1B rRIGhOBNS, ARodinb laautd@ﬁyatﬁfeﬁ @skh @8acipimox, nicotinic
sod |un}dependent glucose cotransporter SG.TI O n

- g
acid, m@tmh@nde nispmpt, yiaeytroh niderandg@nd tha lﬁ@)d@m@mguwram ésuch as
colestgar? 5i/cho fe&tblgaxmgnﬁt :cggesg ’ S’ac?? estgﬁe L& {]?21(())227%& s an t) sodium/bile

acid coirs@pses ihfiditod(Suchfab Q64W®4 hy- 89211" I9D-56 Baref thSEkJ), and
activity, particularly SGT2 activity. Therefore

cholesigyrhextATdeneer piotcip bdRiiors (Snetbat PERstranib. HlUfi- ?%|P@1¢697368E SC-
795, CB1S290 19%GH 1Lk G d

[0143] Examples of anti-obesity agents suitable for use in combination with compounds of
the present invention include serotonin-norepinephrine reuptake inhibitors (such as
sibutramine, milnacipran, mirtazapine, venlafaxine, duloxetine, desvenlafaxine and the like),

norepinephrine-dopamine reuptake inhibitors (such as radafaxine, bupropion, amineptine and
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treatment of diseases and conditions, particularly

nmet abol i c disorders, including but not limted to type
wa ang2asype 2 di abetes nellitus, hyperglycem aRCT/US2008/074058

di abetic conplications (such as retinopathy,

p ath Q ssive renal disease
the lﬂﬁiﬁﬁ%ﬁ YW¥°t{}IF182?1§’tﬁﬁ GO hche FERREBY 5%%61&&%%&10““%
ﬂuvoﬁ'nﬁﬁ@tﬁafoxfeﬁﬁ)é sShBBAS A the TRY, bélecrtf% ind fepiphrin®icapakd fmhibitors
syndrome (Syndrome X), hyperinsulinem a, ypertension,
(such by pedpxetinceatbamoxdhesintyhe lelcténwremwhnpﬁ dfémsmg stinmdmite(such as

oS D e SO SRS B S0 SRS bR e,

dextrdai’rqjheﬁﬁﬁﬁg ipBéltéihiag epiphblagisd phsnd@metrpfifg ﬁ)ﬁ&ﬁn&fazme
onpounds according to the present invention

dlethyméppfle@éﬁtldqlnf?@ﬂtlﬁaaﬁn% dexfigaflugming EQ@YHITQPWL@E}W ary the like),
7§
dorn BTG B0 GOPRLSE, AR LTS GABTRRINS 81 g .
hlstanmﬁe slﬁngomsmv @nth m,mpantammh almnp@emtdec aibtokifas.ctgicaptopit, GT-
prodrug t phar maceutically

2331 &Tc%%%& &3 ky ﬁ“léjrthe Pé@?inTﬁ?éefﬁpé%ré‘ﬂPnlﬁ‘ﬁ\iWuaéﬁ -(m-
chlorcrfp%ﬁﬁg;e RLAY dee grﬁl nﬁé i gg@' gafc%erﬁﬁob@m@ssses

arl ng t he resent "1 nventi on
(Vablc[aﬁ)@ﬁﬂ]OI{EﬁGIMé,SQRG 376\8én®R6h3@6§oOB|(}3948ﬂeRorfél hisid Roe0-0332,

VER-FEL S 55 R RSE 3ACRTI - Jab 0, HAT M50, waneso

WAY"-f@@@@%K‘-@IZaBW 933, fYQui-3uR eaL 6 10 IR SR SHI-84HE |, ATHX-105 and
condi ti ons whi ch may be affected by SGLT inhibition.

the liKedgez3}- gmblsmlg%tl Med. it 208%,<49:4920+i0déB, batt-Aadeenorgic

recenfEh i SRR PEREF W Rl BRLA B SESRR LA ERIbEMS. 2.

2079, @MS&SQM%BRE—@M& o3 1609, adp- wwmecaflﬁemle@ 13038 BMS-
ition. Detail ed Enbodi nents Co

1874 1|35 85&9962/6‘@%21%5{@5731]76@41 SIR- Oégg%fét AZt"fQé“?ﬂS%é%@ﬁz D-
7114 W@Biﬁ”ggﬁ%{h@?%ﬁ%@ %’15“%%6?4‘3 Rgr de%aGg/ 427353, N-5984,

représents oxygen;’sul
GW-Z@% andihredike), kchnldcys&cﬂﬁrﬁﬁ]agwlste Ksues anBR-1d61 €l aﬂSWIlZeﬂeBD BP-
C3-C10 cycl oaI

32005 RGBSl o K8t 5n, U HA RS o107 L0 AR Ly o w-
5823, gn@ |tﬂ‘c‘yl Keh %tl&%ﬁés%aﬁtﬂ%etg%h%s&}‘é\s'e ‘?ﬁh&%r%ﬁb%ﬁ%h@{éuch as

bonds to’V a ' ene portion bonds
enlaﬁmnhemhfast@nmnal sleytaéne/galahﬂhemmeeamd thalikg) nlypase enhibitors (such as

ortiste ST DD RO G S a5t Gt coien Ly slan et it s g and the

like), [@ﬁn beptiPRRioRrand ﬂeiy‘thﬁ%deb’eﬂr@ orhyts (Henti £8L399101 and the like),
ferent substituents selec from chlorine,

neurommdg%/(NRm @g@t«r_\,qntaggmw@sanmnmw;ator@ss@ ag PRI BABKSHA, PD-

o AR B SR SN GeL YR 0, B SBuca,

1158 1@yl ekd Ke)ydiBng nglideiophio addéd (5idhns Akird andWee hke) thyr01d
nmet hyl ene gr oups are opt| onalsé\f repl aced i nde&en ent

hormaegre re¢eptosritapgonisis (ychgis kddy CHoGEr 2B %A 3Aand .the like),
cannabinoid CB1 receptor antagonists (such as rimonabant, SR147778, SLV 319 and the like

(see, e.g., Antel J et al., J. Med. Chem. 2006, 49:4008-4016)), melanin-concentrating
hormone receptor antagonists (such as GlaxoSmithKline 803430X, GlaxoSmithKline
856464, SNAP-7941, T-226296 and the like (see, ¢.g., Handlon AL and Zhou H, J. Med.
Chem. 2006, 49:4017-4022)), melanocortin-4 receptor agonists (including PT-15, Ro27-
3225, THIQ, NBI 55886, NBI 56297, NBI 56453, NBI 58702, NBI 58704, MB243 and the
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two net hyne groups are optionally replaced by N,

[0077] X represents oxygen; sulfur; SO or SO ; [0078]
wor200eperessent s hydrogen, G -C 6 al kyl, G -C 6 hedu$1098/074058

G-C6 hydroxyalkyl C2-C6 al kenyl, C2-C6 al kynyl,

ke (GO BRI bt o By IR T 4 55, A oeihemgenrinic
recept@®t M/l anta%%s@ siRhGY %l%@@%éﬁ&z%@iﬂﬁqﬁé‘ llke)cggl% receptor

cycl oal Kyl |dennet 10 cycl oal kenyl)
antageylijte f@aph ag @itrédngl Iklyﬂhabnyyt@xo@ ga]amqune n@l@gone(}llvnnopan

norbugl:ltlé&n rlnoxyl)lagi@gw (?Pg ﬁ{%&ﬁ@?&%gbﬁy %@oat%h %% ny) G-C3

)G -C 3 alkyl, (CL-C4 al kyl am no) G - C 3 al kyl,
[0144] |Ex@@p1|_esg§ agmhw)pgensh\@) agentg agd aggoyy f for trepting ghronic heart failure,

athero%{; %ors]g/s ?Car écglrﬁiy r%sé g‘% ;éﬂ‘]%h u?e( %@%tlon with compounds of the

preserétlikyanyibn datlaierbyindbm6l, Apgibteyibin-doavattiagemgmd ipkibitersIsuch as
al kyl (heteroarylcarbonyI)Cl C 3 al kyl

capto%qllke,qa%alﬂr Ofﬁ§,1p§>@ ]@1@0}51[lkgﬂrm ?@21 ggnapril, rarn(lporll a%d?he like), neutral

K
e VB s o B 5 0L 90519 i

sampamhlayIGW(dr@ﬁél oanyhil SAFW]@L(‘E#OEB SIS e@@ibmmd the like),

anglo‘rgp%é h@qe&%ﬂ&%&%ﬁgéh&%@%s%%%eg¥% c(ileczziég(s gRgosartan, irbesartan,
losart@, YRYah AT AGRe I hi e tafs v?als%h!éﬁ{ ltasosartan, enoltasosartan and the
(aryl an1nocarbonyI)C| C 3 al

kyl
like), em@ﬁlmlmquﬁnm@mmmmmb)@&(@l@ aal@@& 35Q€© CE6S626303, CGS-

3 1447aH§/Y I%%fl;’lr %@n%?q lq(é) %n@ gpgee)c% ﬁtr gonrl%t T}%ﬁ:zsr ‘gagﬁeﬁr sitaxsentan,

ambnééatanCLGM@BK:vH)B@BQMBMS(@S@ BQJ@eoyrAmbt ®BR15355, PD-
é# C6 al kyn I)sulfomé aryl sul fonyl or
1809 eBM%é?%ﬁ%u fragvpfan, WRErE I, boRyten. Exacentyn. J- 4 §RyYM-598, S-
0139, %#b%'s#yﬂmﬁﬂ%gé’ﬂ A?Hffi@% 1&5%%9157 AE?@%O&ﬁa ntan, BNIS-
1y nmay be par | ated a

‘opt1ona or’ comp uorin
20794I®my1db1®e Titoy) odiurtic dgﬁiﬂb&hch ad Mr@lldrdﬁl[ﬁzndbabetmllroﬂurnethlamde
tlrlchqu'gp&dI f {;l)gégggc?et ef aggr%{ { lu Iglgqto az%leel %urtg(se%pf rsomn?eg;gé% rt]oelrsermde

I
S EIEGR B R A  SRA

benzyﬁrydmvjntdrmaialzehylbe@mua]ﬂs roethpdothicants, amecrordet etacrynic acid,

roups are tlonall repl ace ndepe entIy
torascFAe RSB EBFE Gy Nopo SR RegelodsE B By RS
amindpWPI LN Y B@nifE OUDS &R, PRULSURIBAY isb&Rbie 9-ridhnilol, D- sorbltol
wherein the heterocycle formed by said optiona

fructose ;ﬂls@@emwtaz@amdﬁ:emethaaﬂamdeeFBa1r7>9|544 AN 26, hixivaptan,

comvaptanr ensd: tﬁ? gké O%X gpk%‘/h'aléngelelfaﬁ aﬁ%mst§ (eucﬂ %§ ﬁmpo%%%m% bep%{\(/hl
dlltlazléﬁﬂ Ifél@dipme Glsra@lpaﬂ& Yil caflipdnCamiellpiay,Glephkyll $Glerdpdmil,
al kyl , and when V represents oxygen, Wrepresents

aranldeenwéorw@w@abwd&ee Reeidypince praaiipine. cHnitrine, niypidipine,

t e
niven i ST REEy R o Bl breanidiine e
elgod@n& Weﬁrﬁﬁipﬁ&elmbﬁiqﬁne %tmid(mﬂeglla’ﬁﬂdlpﬁie &Iﬁlabﬂnyciyhtﬁnem, fasudil,
C5 C10 cycl gal kenyl en

I
bepridyl, ggl%ﬂaﬂgﬁl ¥ OE?] r%%)g{z]%a ting; an@:hg)egqe{wye %g;en{séguc%la@ 1n(?aparn1de
todralﬁéiﬁé Q@hﬁl’dﬁr@ cé&ré‘laﬁhé‘ﬂudraﬂ&gzegeﬂndz%ﬁ@hm e%té@l'b@l@r? &50h §s

Wrepresents C2
acebuajkladebﬂyd)mnbl esrnolol propanolol atenolol, labetalol, carvedilol, metoprolol and the

like), sympathetic blocking agents (such as amosulalol, terazosin, bunazosin, prazosin,
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or C2-C6 al kynyl ene, and Y represents C3-Cl10
cycl oal kyl or C5-C10 cycl oal kenyl, then X may al so

wo 2ppessst a single bond; [0080] or X represen!@r/mmosmmoss
and Y represents C-C 6 alkylsulfonyl -

| .k | | |
ozt eyl T M Eprele e Heh Fi ?fiﬂo?r%ll olgl Tyl
betax&l@i Eftﬂ@fo\f | téMéth/ |bevz(1%l&§t1@ncﬁ$lké’eir@egﬁﬂ b&mf)lr@loﬂ &épitholol,

kenyl') car bonyl’, (C2- al kynyl ) carbony

nlpra(hlojdp@ablbg]nwacehmle} @asq,lb]c aacbﬂ(lpiymap(d@, Lr(doﬁlmln gnd thle like), alpha-
(C2- Cb6 ' ;
2adr @St R ISR lsubd e P R SHRRLES Bltgp accue

guanfﬁ@ﬁ@ meXoMdadd, RESAHiAe Wh?ex&@ an@ the BkAydpubfip E!é’cin)g@nﬂ@pertenswe

al ky (C2- CB al kenyl sul fonyl )G -C3 al kyl,
agentsaQSR(g}hs}q 1gsArpisppng the-liks), élpmmbocxtg pggrggﬂtfo@nghup@rs @ch as warfarin,

dlcum% yE}hen @%Sﬁ%? }é&%}é 1]1@55136 ‘{Hsmdl%%ur}P %@%\' %e‘?aa%aga? and the

like), éﬁt&iﬂfp@élyﬂsagéﬂt!ﬂwuﬁcas ﬁpﬁnﬂlck)}b[d,ogfe@ ttd]b}ﬁdlne dlpyrldarnole
) aIkyI)anlnocarbonyI(O C 3)al kyl, é
cﬂosta&zpkéﬁw }C&ﬁ@g@g‘@%ﬁ 5%9@(3]@;6 éll@)eal t[gswl il (o@gi_pwt and the like).
al kynyl ) am nocar bonyl (G - C 3) al kyl,
[0145( arfyktheinmoe,an Roothtr) &Spedd tBe ai\dcyﬂiomlvrovides for a pharmaceutical
het er oar Ian1 ar bon yl ; .wher el
comp R A Ry OV B Ry G ENF G contpotias of
Form#® mr%tlﬁﬂaﬁnzfdeﬁﬁ’éa!llﬂ%k%ta@@%lﬁm%ocﬁﬁ% B Seﬁﬁtaﬁ leHsthne member
(CL- kyl)carbonyl, then Y i's other than -
selected ﬁym)tbggmmorf t@rapauw eganbdrmjdd; abp@@&slqorzom@pma@etn@@, ina
sul fu SC) S2; 1, 1-cycl opropyl ene; carbonyl ;
phmnwféﬁgﬁﬁ§ﬁaﬁ8mé%ta 411y substituted with one to two
substituents independently selected fromhalo
[0146hy dihestgpatnggnt of dhe @r%ym inggrition Gay bk @d@mlmectem@bﬁha@%ﬂaﬂéy [to

prevef?trbge 5 X% 1 r%/ &34 el %f£/ d&%%%léen &%onlgﬁloﬂrtgud:ﬁ?ﬁs %?ﬁ%gly&erma)

or thefapahtkoally t&el%eaﬂ deem@d ¢ffdc2 (ﬁGh as Kewied lﬁ&} & s@rurn glucose) for a
cycloalkyl C5- C10 cycl oal kenyl, G -C 6 al kyl oxy,

Su“mﬁ%imﬂﬁ@yéﬂaﬁlkyloxy, cyano or nitro, wherein alkyl and
cycl oal kyl groups or portions optionally may be nono-

[0147br Thelcpspbsidstafitledprosent Invontionegandye adminikteredvte atsulbj bate.g., a

Rl an are bound to two acent C ato
omar 0P ARG O RGID Dl § e PSR EST BhRer witha
combinB@én FRktrRNdn B2 bAHSF IRir fhafMRuiicddIFRacadplabeagts o%ro@%gs or in
alkenylene or butadi enyl ene bridge, which may be
the form of k ph@ma@@mbwngnsﬁlomo’rhemgth@@ompdumﬁb;and@r fembinapen partners
\ I tt%bl% ﬁ%u’?]%{sl d%%éel'pf’eﬁ );(sj)rm a ér%(ieer 9 ally ?L(%l?ecttllvg grglg{n%

Conse@ile@@ alcbmbouramf mlaret bflccﬁﬁlﬁmmﬁs bBorRil DY, Ioea@hgmamcally
are oRtlonaIIy repl aced i ndependently of one anot her

accep’@ple@,a Qr prodrugshereatyapd anrgditianid agihesy dgent tghs cembingg therewith,
ak 0

I

formutatmne, Whlblt cam, bd’l}hd samg/ or (ﬁifere@ﬁ fad dxppldCan (B]:('form of a kit comprising

clo | oxy or C3-Cl10 cycl oal kyl oxy,
Sdﬁ“ﬁ%%@% @S % ﬁﬁ%wg 1Balkyl groups or portions
optlonally may be nono- or pol ysubstituted by
[0148f | Jdlﬁiappnopdateidbsm oéndmmumiwilmﬁm dcaoodingvto @dJCh@@ntml@e of

admin?stt%%n and %orrnup 1oﬂ%|f the cogdposmogl arnong oqgetrlfg)CQOrs Q{lcflmgpatlent

arc l’Ilngﬁ 4 b

response. The dosage can be increased or decreased over time, as required by an individual

patient. A patient initially may be given a low dose, which is then increased to an efficacious
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be joi ned together such that R4 and R5 together forma
C3-C5 al kyl ene, C3-C5 al kenyl ene or but adi enyl ene

wheiodgzs3thi ch may be partly or conpletely fl uRCT/Hst0e81074058
and nono- or disubstituted by identical or different

t uent lected f h C
dosae SR TG ey S e st s Ho R 12000
mg, pf@érglylquqﬁ 200 %g(’%vh%ﬁ %dl‘ﬁﬁhét@fréé *bbsy)rau @@&t@%@ e enandentdyy
one anot her O or’ NRb, and wherein
prefer@hle lgp 30wag. Wéteh;admllgst@mdé)ynavamom%@h‘@c goeagly cage Alo0B4fred

from ﬁ?fd‘i" g%e/‘s pf(ré%y _VLV o Q;?Pﬁné’g %F% Wenﬁ{(élg %r ngmlg][ered in combination
with a@bﬁﬁéf ﬂl@?@l{ﬁ@@[&%&ﬁi QX¥efuPddsheashan )tbrﬁﬁﬁﬁatl@{% rtieEhma@de from 20%
al k car bonyl oxy, (C3-Cl10 cycl oal kyl ) carbonyl oxy,
to 10%9¥6@mrmaiéw weomgmegded dgpe,  C2- C al kenyl, C2-C
al kynyl, (C3- Cio)cycloal kyl-(G -C 3)a|ky|,
[0149( Cﬁ)cﬁzgd:e}md)u‘lﬁ ke nyd:rvél(aan Ge Bhiﬁllsﬂe& hndlatiyzilb(tﬁ pliroxﬁﬂé pllakeyih Jevels of
het er oar yl - %g: )al kyl, G é%ﬁ yl oxy
the acly g edipQyipgls whichcge élrfﬁylﬁpi f@@alm@@ ae%wéfeky | Pdszﬁff‘rabbs
therap%%g)egegﬁf\g{ﬁébw %’e(vaﬁf&ég Q?aé?/aﬁh%%c%f?drﬂﬁl%)ﬁéﬁng single daily doses,
but effizycoyus nodtijle rdyily (IGic-sCByclldsyelroday judad yi the @we@l?@ral lnydasosyof local

. het er oar ocar bon:

admingaFag O S 5GPk e oA IGEAFB ORI the dihe sy mot be
related tdPaghk Udtﬁc@ﬁﬂaﬂfbﬁa rd?fér]ﬁ{nng (sfekt 1§4h@411k WHIPKY Yioia kP Ohtthize

am nocar bonyl - (C 3)al kyl, (C1
therapghtigal ly afficaidealobd rﬁipsag(emﬂlw)lalldw bxpe(rumen(a@om,

al kyl ) am nocar bonyl - (C 1- C3) al kyl, hydroxycar bonyl - (C
[0150]- C3) phichtiorsGhd Ghteat ﬁ)ﬂl@%ﬂ&n@ @[t@@ﬁMhrs(sﬁeclﬁ@l)oﬁ'aké’herein

(C3- C7)cycloal kyl oxy-(Gi -C %@alkl
incorpogmedyy esfercnes wdhgachiydividual@ubliegtion|or patept applicqtmn.eere
spemf’ij’ﬁ) Egr :ﬁ%{{lj &F (?erwhg%%ﬁ] {o%e% &gc))@hlkayéd by%fe%ce Any conflict between
any redrghee(ddicd @81)6&1 dod thelkdaolniyg Oﬁﬂus stpremlﬁehﬂ[t)d iSitd ¢ mxylyed in favor of

- butyl di nmet hyl si |.yl.oxy, or cyano; whe n.a
the latigric éﬁ}}ﬁaﬂsmaw ﬁ%AlecRF&‘lV?f‘éi AT LERALTHER bk l%wqxd (9§ phrasc
and a ?Fﬁrﬁﬁ{)ﬁ bOME wARY bﬁglﬁja%)e)’as viB& fﬁatfntsl g ¢ 1ca‘ﬁ‘3m?§ fc’)t‘tfél r¥solved in

uor 1 nat ed and no or t1tuted
favor pfithatlatecal Adthoglilf the lﬁmagomgl bszenmmeluaséesmdmtlb@d Iﬁlrsome detail by

ir dr Cl-C3 .. d ..
way of IR Rl fof BRI e i B ity
appar&t té WMsEBf &Mhﬁﬂeskﬁll‘l GRS k(i@ 1iOR deH@iethﬁ%FﬂfQH@ Ghvention that
i ndependent |y of one anot her CO SO or

certaiigchanganehdahedifiivations gl bogede there@i) wulhaquartmE dronbthetypirit or

0085 e enden
scope rogt o é)g%rtldeaﬁ?al%g HC‘R%WG{‘UOHC@ llc%e %esg R )grea %&t&}& b&way of
spemﬁﬂé@ﬂﬁp&arbonyl mhereln al kyl and cycloalkyl groups or
portions optlonally may be partly or conpletely
fhedorinated; [0086] Rb independently represents H,
Exﬁ@ﬂc al kyl or (G c al kyl ) car bonyl wherein al kyl

[0151% g[gl‘eéc? \v%g {e%%(gp %lfl d)f%f%#g% I{Tu%:/ga dgxgéésaé ﬁpfi gre not intended to
limit tﬁ@ va%ﬁﬁ(m R a!(f)l%ngnngr 4]“@55%% Sklﬁ:%l e Wll%écﬁw mcc@ﬂ&é%evarlety of

or C{O NR dRe, wherein alkyl and
noncrm)(cell p)iaaimgtbrsgvlodpsandm qh@m@dl or madjfigybtopaglt leyseotially the same results.
conpl etely fluorinated; and
[0152] The names of compounds shown in the following examples were derived from the

structures shown using the CambridgeSoft Struct=Name algorithm as implemented in
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[0088] Rd and Re each independently represent H or

G -C 6 alkyl, wherein alkyl groups optionally nmay be
Wp2a0p3658T conpl etely fluorinated. [0089] | n aPOr/lig2008/074058

aspect, the present invention provides for conpounds

f Formula |, erein the substituen roups are
Chemfpapy ol sSboVe Ele pitcunsnmoietigy e SbeBE o ompounds

synth&Sefl ¥ tHRexBmPicRGEBWIRAL coRfMTnd/ sBRY BS Eflotvifid ploc&dures:
al kyl ene, then Y may al so represent (C3-Cl10

| kyl )G - C 4, al kyl , wherein i he cycl oal kyl
01 P rorhingiadhf - i b G FLR S rblar bRt s B were
obtdimdepENge ALl 1yt EH7 I enRH YREOEMBYr EYuifpedFath @Aﬁﬁ@ﬁ 68D0 gas
NRb, and/or one or two methyne groups are replaced by

chraqatogiaplewith g dlhe MY edlypend0 28 pipepaspesil @ x @ph aeehd ¢ ion

IS other tha groaryl .. [0090] The styl ed ahaoyv
souts® y b AR AR a0 O s VSt P S PR per
scarphenyl group is shown ending near the center of the

phenyl ring, denotes, unless otherw se stated, that

hi : v :

D e A e

usingRésEgdn Surveyl HRLG aqlipistesyvidg] 4 qhacthaygiusnmadariable wavelength
st ereoi soners of coggounds of Formula I, either .in

detegi@rsitit et B MhXBut &5 eplugnss bantiram 3uplired f S gepHe-Q ion
. v @
e S B A e SR o AT 02000
amuacn oV sbEf iofr timeLdceordingao tlexiwsber of dina i thesowee.i Theorluents
enantioneric roms or. mxtures ther . . .
werg B Rt aRRE o D SererCe i gElitan GOm0 5 R P fapiyat a flow
rate 04 0ahL/nRRtE GRU WiBPIBAS HoR £-9098BIMY I RMETStaPAR time is 15 min.
di astereoners), racem c, diastereoneric and ot her

015 G5 8o ST gn SshBraond S i a0 ws or 00

MH\afiaf Mdteurs PoRespettrdhieR! EBEimp eMedtt iddRevED dusised
according to the present invention can be prepared

solvgafs Rftagicadianm Brasies Teaglang Movee Scdhnology &iei.d-teh sdirenpferred to

5 mASIDPNRME hidds, 'ﬁ%%@%c@llaswerg gE&Jﬁ%ﬁ%PE% dgﬁ‘@&&%ﬁ@ﬂ%ﬂiﬂ%%re
enant1 onmer products can bé separat’ed by

recotddamthe gpapoyle ahd aetd @fdénced ye thalappptibtesoBentadigrats, such as
nmet hqds _known to thosg)of skill in the art. [0092] The

24958 EtDVIRPadft:i 1ol R Br 53Ny &3 & i M I3y gys Pl for CDCla
and & HPﬁﬁ(ﬁﬂﬂFﬁﬁ”Hh%e&nL Prodrugs of conpounds of the
i nvention |ncfude, ut are not limted to, carboxylate
E eé{ rs, carbonate esters, hem -esters, phosphorus
YamP&iers, nitro esters, sulfate esters, sulfoxides,
am des, carbamates, azo conpounds, phospham des,
[0156}| yideshatbesis ef kparigtermediztaiDsis ogtlinck én Kl 4, Pribdhegetails of the
indivigsgle{es a&dngglr bonates may be forned, for exanple, by
e P%é SHE“8 nor e hydr oxyl groups of conpounds of
Formula | wth al kyl, al koxy or aryl substituted
[0157} c \Argpanagiop o4 hremo-¢io BH (4Rt BORy Phgny Binethagpne
({:hiqd the art to produce nethyl carbonates,
(hnmg%%¥%§é§ benzoat es, pivalates and the |ike.
Illqﬁtrativ§tpxanples of prodrug esters of the
' AdsSyof the present invention include, but are
ed to, conpounds of Forrmula | having a

pXyl™ nmoi ety wherein the free hydrogen is replaced
by ®Q-C4 alkyl, G-C

[0158] To a stirred solution of 5-bromo-2-chlorobenzoic acid (30 g, 0.127 mol) and oxalyl
chloride (16.2 g, 0.127 mol) in dichloromethane (200 mL) was added DMF (0.5 mL)

36



al kanoyl oxynet hyl, 1-((GC -C 5)al kanoyl oxy) et hyl ,
1-methyl - 1-((G -C 5)al kanoyl oxy)-ethyl, G-C5
W@bdoonsesar bonyl oxynet hyl, 1-((d-C PCT/US2008/074058
5) al koxycar bonyl oxy)ethyl, 1-nethyl- 1-((G -
kox carb

dropv&g; ﬁ‘ HFGO% J 2 yLEﬂtﬁ)gr%/ Wperq(nsre N_V%wht and then evaporated to

obtairh & ﬁﬂ&a&zpﬁfiw& ARNR} BleMeki st %h&?flﬂﬂﬂér’punﬁcatlon The crude
4-crotonol actonyl, gamma- butyrolacton-4-yl,

produdii wa¥, dibspGied @ ﬁl)chlok(ylhaimrm:(@(m wIg3tha kaghbw Gelugon was cooled to -5°C,

and e RETIR(EE (DIT MR Satbita] A v M H Rl T 178 & 0.134
mmol W?E&&H&%glonwg (ﬂek 9h Bn. @ﬁergpiﬁﬂg{ﬂe %9 rrgg)aﬁlld"(y%or 1 h, TLC

I gopepti cations an egr ada pol ymer
showdﬂiethamai dtare@sg ﬁm&rﬂé&malﬂlﬂd Thé omacteorawd quentchred it pouding the

arm 115 1995) are n, th cop of he .
mlxtur%%mqeo?fld %?W&%Sl?lb}”a eft@etem?éy Wi dﬁﬁ@a e. Thd Sombined
extrac%é*'\kf&% Rl &l 9}3 RXHQISH@[‘EIM)@WIQFI(#{ Nfa@H @mﬁ £1,01a8d ti Rewith brine

['owm ng: T. Hguchi and V. Stella, "Prodrugs as
prior chmllng pett Nel () Kehems of thyololatiles anA@@rﬁyﬁbwlourﬁom absolute

eries, 1975 und Desi gn of Prodrugs,
ethan‘%g%?/f% f%ﬂ(%\ﬁg’ %?Ig'%ré@rm ble Carriers in Drug
" ed. Edward Roche, Anmerican Pharnmaceuti cal
0159As é’cr@patam@n of Ach o knehlor predsethaxdenzyjpmaynerinter mediate B)

present invention al so provides for the

ot F@Ell |y acceptable salts of conmpounds  of
mJIand prodrugs thereof. The acids that can be
et~as™eagents to prepare the pharmaceutically

accept abl e acid addition salts of the basic conpounds

[0160pf T Siridd\wehiftiod Bf EfgSIH b@sg @Vbﬁgihloi)QihED(Elibf’orh@&l-cﬁllcﬁﬁplﬁbnyl)@-
addition salts, i. salts contain

ethoxm%@ﬁwla@eqhe@q@dmtwée@p&bhoeg eQrﬂZQﬁ%Oll %EIF\A 404 mE) was added
CF; S(B%ﬁj (1% f ngbl p u %/I‘chté%t{h {Eaﬂag{aélﬂg glg&éﬂg{irdc‘ﬁu%ﬂ% Ie8bfirtion to reflux

violeralgehéteslowaobdligto roomrtahpsra@es, tthecmtxma"e evas thasttd at ©flux until TLC
B e B g TS i TR S LS8 S
under z%(ﬂﬁ@@ ?m ks ip0 %e’eresf‘aﬁ@ 20 ettt QNRE ethPr {RtaHe ARS Wl RPMiClayer
was setpsatahgd amiewtﬂhsd Fthyehtax yqBonahhit{date) bsa, tsd dridhever NaySOs.

Evanofiar gt B e e S RHER ool ¥ Fiiminafiesio

RecrySQTRASAGT tIRf relifge REAIBEGlulcVIRMb] SR cahBmhOIRSE B (3at g, RN E50%).
non-t oxi c base salts with such conpounds, including,

Ld m
o161 oRBlegtisiol i st ARP L IoAF £ M Bhrypeneripteay o
(hydrﬁeylabthgzmetmsyd&e-zgl-pym.tmgwml (Iﬂtéﬂiﬂlwﬁtt@@b sodi um
and al kaline earth nmetal cations (e.g., calcium and
magnesi 2 |gm r wat er-sol ubl e am ne addition
gt hyl gl ucam ne (nmeglumine), and the

aceut i cal I y acceptabl e organic am nes (e.g.,
HOYrENtY 'ami ne, et hyl am ne, propyl am ne, di net hyl am ne,
triggt hanol am ne, di et hyl am ne, t-butylam ne,
t-octylamne, trinethylamne, triethylam ne,

[0162]3t g £agdiqaB1 RSN ohxq;r%bf qt MbBm- Weth@fb%ﬂ@l}ﬂéﬁzene (intermediate

I perazi ne, dehydroabi etyl am ne, | ysire
B) (8 guzdhindioha. 30[®D9ﬂ§1ry'lTiéF prleser(: %) méartAromasaddQ@d kil dieé M, 0.7

L) A5 r arap & Bitat i PEBT LR SRS SR brfgonstored o

havi ng specific atom c mass
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or mass nunbers. Exanpl es of isotopes that can be

i ncorporated into conmpounds of the invention include,
wheiovares3hot |imted to, isotopes of hydrogen, PCEHUS29NG/ 074058

ni trogen, oxygen, quorine, sul fur, and chlorine (such

o stimSuaiyton €t A g -Be o B HaRRGTeEd and

(3R,48 rstemgm shag eth9§11%k ) @%(tm@ﬁ@BU%&&)&@W}tgﬁahydm 2H-

p ar maceutl ca accep le salts oun
pyranfZeemad (428 gath 60 prrmdb ug@ ltnheqf ¢adlfignea Ffbe wlummwammrmdcfpel h

ot 78RRt By ppsener SOt PoigeLeqdiRE WesOH (1.5 mL

24 mrﬁ‘§l§ aptR Wik idrBQal ht%%b?os%‘nﬁgﬁﬂ ki QEthiEd b en CRARMRIMNA S 8Rfs
their prodrugs and netabolites; preferred isotopes for

NaH(¥hohdastagted with Eidéc 3Phea¢r@am4 @yer wasddshed ovith rme and dried over
ertain circ

NS g T Rl e B et 21950 e (3Pt Gche (20 mL), The
resultitn%%ﬁﬁlﬁ&@ QVa%B@IQ@ k6 186 a1l J)f diired WRL SR, PRE ﬁrre%pltate was collected by

t ferapeuti c advantages such as increased
filtratipn\apt abiicehirated or give theowadadosagedinequhict rvmstused without further

purifgsF Ry ThEF IR rSPeedl GantramyoBedidab BTl 8T afng
DCM{NetNe]: H?Eﬁtpgﬁsﬂﬁfl&g miped7 Ben@bl \m aaw&ﬁfdlweurbg a@amon of

i sot opi cal | y-I abe reagent for a non-isotopical

BF3-Eb&b@l Ly é&é ennol) ROOBH] t0@p$ur© thel tepperpivee wmmsﬂnmﬁelo@°C The

strrod SRV AsAloN cdo PREN t9 B bV o B LG RaRP g pomplete,

the re@Hol W RGubnchld b3 aééﬁ'tlbﬁ‘gf %tﬁﬁ{e‘d%ﬁﬁeotug Na@Ico L ITﬁe mixture was
correspondi ng crystalline conmplex, such as the am no

remova&diadd demmplidng wad exthasted ookt A o fT hEorgamiqalayer walmwasbed with

acid.co X& of \.C ounds qf Fornul a | y be f.orned,.
water g4 il QoS B DR oESie BaPnFinaRE g oGt Rediste C.
Whlchawz%%sta@Wltﬁo%ﬁﬁ&tptﬁﬁicﬁ\ﬂldﬂj a crude reaction mxture
cont ai ni ng the conpound and ot her reagents. [0096] In
preferred enbodi nents, V represents oxygen, sulfur, or
a single bond. In particularly preferred enbodinents,
V represents oxygen or a single bond. [0097] In
preferred enbodi nents, Wrepresents G -C 6 al kyl ene,
C2- C6 al kenyl ene, C2-C6 al kynyl ene, C3-C10
cycl oal kyl ene, or (C3-Cl0 cycl oal kylene) (G -C 6
al kylene). In particularly preferred enbodi nents, W
represents C -C 6 al kyl ene, C2-C6 al kenyl ene, or C2-C6
al kynyl ene. [0098] In preferred enbodi nents, X
represents oxygen, sulfur, a single bond, or NRa. In
particularly preferred enbodi ments, X represents
oxygen or a single bond. [0099] In preferred
enbodi nents, Y represents hydrogen, G -C 6 alkyl, G-C
6 hal oal kyl, Cl- C6 hydroxyal kyl, C2-C6 al kenyl, C2-C6
al kynyl, C3-C 0 cycloal kyl, (C3-C 0 cycloal kyl)d-C 4
al kyl, (G-C 4 alkyloxy)G-C 3 alkyl, (C3-CG O
cycl oal kyl oxy)G -C 3 al kyl, (amno)G -C 3 al kyl,
(Cl-4 alkylamno)CG-C 3 alkyl, (GCG-C6
al kyl ) carbonyl, (C2-C6 al kenyl)carbonyl, (C2-C6
al kynyl ) carbonyl, (G -C 6 al kyl)sul fonyl, (C2-C6
al kenyl )sul fonyl, or (C2-C6 al kynyl)sul fonyl, wherein
al kyl, al kenyl, al kynyl and cycl oal kyl groups or
portions optionally nmay be partly or conpletely
fluorinated and may be nono- or disubstituted by
identical or different substituents selected from
chl orine, hydroxy, G -C 3 alkyl, C-C 3 al koxy, and
C3-C6
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cycl oal kyl, and in cycl oal kyl groups or portions one
or two nethyl ene groups are optionally replaced
w0 padepzsdient |y of one another by O S, CO SO PEIESNS/074058
and one or two nethyne groups are optionally

NRb
ep] aced b . p i cul ar refe d enbodj nent
T bW R R PRSI AR A v
L lpal kyl, or
(hydr%l%t@i)gﬁ%qyg{%aﬁ%ﬁﬁy ﬂf frie 61@%%19 e‘?%&gjr)gf err ed
enbodi neqt s¢| Z L eppgsent s oxygen sulfur, or met hyl ene
I ON§ tuted with one to two substituents
sden efected from hal o, hydroxy, G -C
|, G-C al koxy, C-C cycloalkyl and C -C
oablyl oxy. In particularly preferred enbodi nents,
Z rgpresents nethylene. [0101] In preferred
enbodi ments, Rl, R2 and R3 each independently

[0164] B éﬁﬂ&g@%@%ﬁﬁ%g(3@?&%&%@%&:% g-%?thé@%hz%l%h'e%)-@
(hydr@iylmdtm)tetre(bllydﬁyﬁl‘]q;yrdnm partrioCdh@rhydime €)eP rgeﬁi 9 mmol) in

enbodi nment s, R3 each independent ¥
dichlorerpets @%Waa%iﬁ@&@ﬁ (lﬁeﬁ Blot M drepwisgpky/B Cy ftergheaddition was
cornp% %hecmullx urﬁél g te dévagrr{lg tI%Sj ﬁe ﬂ?fblﬂ?ijf (S er@%ga%r% for 2 h. When
LC- MS%]%%& mat Ry g{aag%r}natéﬁélqaﬂlalhed Rﬁ@ﬁﬁitﬁé%e%%@@d% MSC again,

R4 and R5 each independently represent hydrogen, hal o,
and qlhfyldhm(ylth @Giate© Whah Rq@l tem@R-ai06e wh_kstaﬂg,lb sa(DZat%NaHlQﬁhysblutlon was

10 .cycl oal k

addedc X pE Ry byl v et i o e Fpa BHERRigug Rep extracted

with Et%%P@HQ&%hM 15,RP RS QAkhdAkditIOBeAC1ah behe, dricf ofer Na,SO,,
In nore particularly preferred embodi nents, R4

k
eVapOa’rﬁ@gﬂsi Woifiedrte pbtementermydipisdd .7 BD103] I n preferred
enbodi mrents, R6, R7, R8 and R9 each i ndependently
[0165] epn additibn, fychisexy thdghthesiCof Eerﬁural:(kmbounﬂls oﬂhG invention, the 28

alk SEQ ).cycl oal kyl oxy, aryl oxy o
isomey (i3 eem%@t@ |a% rthe(?clfr 1sopsy gpiepnedistc Rhof &tﬁﬂﬁldm Dayfge
t
separfUEbDRcH iRl CORAS O ARl RI1TRNIER REHIOB):377.30,m. 3H), 697
(d, 2He fizol B et 668 @6 2HR7 = (RBHand. FAseHEh 4r16(s,e$Bn8 . Ohy4l0Dxy, SH),

.79 (e . St B Enpaiaes H Ro1Bf SRRBIET 20! S3m. 31, 7.00

(d, 2H, R @%ﬁ?% ’m'éf open = ahe), qrs d; 916.1@'4‘@'112) Y.96~4.02 2(m, 4H),
re resents oxygen or a Si ng e on Wrepresents C

3.93~8. 9él(1k1ylthé 81@2 8@E(Hallﬂén%16‘éfﬁe69 @2-1€b. al kynyl ene, C3-CL0
cycl oal kyl ene, or (C3-C 0 cycloal kylene)(C -C 6

Examplky| ene); X represents oxygen, a single bond, orNR a;
and Y represents hydrogen, CG-C6 alkyl, G-C &6

[016626"1%%' F%@h&% c%gﬁpol&}{? gf%&w{{t&%% Qgeﬂ'% Oéﬁga‘}lt}%n%l&%g 5, with
the deﬂalhlgk\;elnbe(c@ Caal kyl oxy)G -C 3 al kyl, (C3-G

cycl oal kyl oxy)Ci -C 3 al kyl, (am no)G - C 3 aIkyI (G-C
[0167?(:&21{1‘%:]11@1 OHQ})I% 5:11%1(3}52}';(311 2((_@&1{61@-3@#‘-%—% L ﬂ?ﬂrllplperazm 1-

enyl) ¢ar boryl’ al ky arbon

yl)ethQQ')efhOﬁiywdn_‘lyl)lﬂlﬂnfyb)l‘@*(hyd@@&‘lﬁ&hﬁl)mm‘iy}kwmwﬂaﬂ -3, S-triol

(Compiiod B Sad iR SR O 7 NS B s E ST ptnergn-1-

yl)eth@ﬁ»ehﬁm@w&w n?gtm l?}t(ﬁbi/ylfllat‘l&s}f)te@ﬁlﬁﬂré\ﬂﬁ PPAnLE4,5-triol

of dISU stifuted by identical or
(Conwmﬂnéfbntsubstltuents sel ected from chl orine, hydroxy,
Cl-C3 al kyl, Ci1-C3 al koxy, and C3-C6
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cycl oal kyl, and in cycl oal kyl groups or portions one

or two nethyl ene groups are optionally replaced
wo pdepmissient | y of one another by O S, CO SO, PEDUSV08/074058
NRb, and one or two methyne groups are optionally
repl aced byCN. 0186] In another aspect, the present
|nvent s FES conpounds of Fornmula I and

% s i accept abl e~sakts, prodrugs and/ or
HO oplcally | abel ed npounds t hereof, wherein al kyl,
noabkeryh, al kynyl, cycl N cycl oal kenyl, aryl and

Qﬁ{oaryl gLoups or portlons are optlonally
substituted With one to three suitable substituents as
def i ned abo&p 0187] In other aspects, the present

i nvent Or oy dy termedi at es and processes useful
oJo pPreRari ng 2 |n erned tes below as well as the
HO™ conpdunds of Formula IQ ﬁga armaceutically
HOR tghl e salts and IN thereof. [0108] Such
pr sses are outlined in the foll ow ng genera
pr rative nethods depicted in Schenes | - Il (FIGS.

with nore detailed particul ar exanpl es being

[0168py J@e%&%@ld@afdwﬂﬁx i%@k&ﬁ%ﬁhmﬁéﬂ hydroy benzsBeleanybring
s R SRR B4 Ll LB AIE PIZSEI 3 v

DMF {30 ) ivais adidedal-bremaal-( M-Bromickiosts)ctlidne (T0imgo0o80 $nrﬂ(ﬁl) Cs,CO;
the invention can be readlléﬁprepared b the use of

(127 pgyeha Tamod ewdt-opdy liperar e ©gure O-66vame )t Aficnbaag ygorously
stirred® Jﬁla.lnle% eli]nal ?e?n]gerétUﬁLgfl i o%lﬂ hW tBE soﬁﬁ)t?o% \Lése I‘If{ Ié%y preparative

dt I'ng group
HPL(gt@rge{?@&oﬂifﬁiuhﬂﬁE (8es) abceﬁ (b@h@wahwﬁw& bie. (['(ﬁﬂpbuﬁgﬂi. aH NMR
her ei nbef ore defi ned. 0102] Those of skill in the art
(CD:QP):10 T.8tdgni(e 3Hha? 18 6 ds8.4Hz e84 (seht iV oS- filen4.12-4.03 (

m. sHEE SRS E T It B0 o O A e e B TR & S RLRRR 6. 201
(s, 3HUEMIsqu;1 V&ql W) BE n(viRen) S eglees 3 ceapBuierhia NMRr(ebggmc)l 3 7.34-

rou ch are suitable to the reaction conditions

729 (3 et s a (@ﬁtm& éHZ@r@&@éd W, i $riighk 458t &r Fibrk= RioHR),
t d f
+18-GRL0E ol 8885 7 Bt BT R G ot 28R S50t et ve

groups is conpleted at appropriate stages by nethods
Exampfa 3 known to those skilled in the art. [0110] In
certain cases conpounds of the invention can be
[0169pr diharsgnkhésioof @inipeund Ghpahimdhe ofvehtien is ouemed anFI§y, 6, with the
el aboration, transformation, exchange and the |ike of
details gixen B#EW: onal groups present. Such el aboration
i ncludes, but is not limted to, hydrolysis,
[0170} edlrepilaml,ona»fi(ZJ&i;RdtR,S&BR)«lZe(ﬂJeroe%94 -@-(26n, esterif

atl d de tion
morpfptp @it hing SOk Phefmelivhuephutroratpygan-
3:15ﬂﬁmqtﬁhﬁﬁhhHQ} roups by the nethods disclosed in T.W
G eene and P.GM Wts, Protective Goups in Oganic
Synt hesi g; Wl h@M/York (1999), and incorporated
[ Such net hods would be initiated
'f t deﬁy&%p conmpound or at anot her
\P%that woul d be readily
e art.

HodpPRar epl to one skill ethi M
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[0111] In another aspect, the present invention

provi des for synthetic internedi ates useful for
w@e@pardssy t he conpounds of Formula I, and PCT/US2008/074058

pharmaceutically acceptable salts and prodrugs

0171} o LG8 soBBEPE R Skae-Gratugssl- R beust RBss b
(hydrc%&'n{e!thylﬁetifa{h%dﬁ{ QH Bkl 2h s\ 1ﬁt'3§nécﬁ?z!ttk W(S’@mg 0. 13 rnrnol) in

breviati ons and acr onyns are used th roug f
DMF (:ﬁ ¢ oilosyare adcteldelybrhameZ -t Jrbrofnusicthowiy yeghame 4 mgsO 39\@1@1) Cs,CO;s

dr,id
(127 GETEA AR G a bt e SroePRPRy ARy 85 Vg o Sred
an ext@ﬁﬁme%eraﬁ!lr@lof goat H‘if'@ gﬁ’ﬂ et s‘é[dtﬁl)ﬁ waBBurific®8Y PReparative HPLC to

tribromde; BF -Et O Dboron trifluoride etherate;
give comBalnd Gr(35) mig)l ’IH NMRBCDIOBULY 7.68-74x (b, I3E)hY.UPA7. 09 (m, 2H), 6.85

@ 2B B bl oo g RREoRhy Tho Sada . 3h Eia-3.78

(m, 9}@?@%“3 b€ 1h A, 9ldsdLed (RSP, 3'@5@@@8”?45 SH); MEESI (m/z) 538

'oroform<i; CF3SGBH, trifluorome anesul fonic acid
(M+HIHR@c233 Tret hyI ene chloride; CH2I2, nethylene iodide;
CH3CN, acetonitrile; (COd)2, oxalyl chloride; cod,
Exambldf cycl ooct adi ene; Cs2CO3, cesi um car bonat e; DAST,
%dl et hyl am no) sul fur trifluoride;

[0172%u ﬁ@ggg@ﬂ?&%ﬁd&nﬂ%&{ﬁ@ KIA’ang ,%”ﬁhﬁ%ﬁ' tﬁ%ﬂg&k’&d olfinc¥FMG. 7,

with the étaith greéhydldwr mam de; DMP, Dess-Martin per| od| nane;
DVBO, di net hyl sul f oxi de; EA, ethyl acetate;
- (3= |
0173} B ﬁ’fﬁr“sm‘sﬁ’ﬁ? by 2%‘?@*‘%?“@??#5""@&%% )
tr| ethylame; Et3SiH triethylsilane,; Et 3Si O
et hy yl oxy; Et OAc, ethyl acetate; EtCOH, et hanol ;
S bovi ne serum FSOQ2CF2CO2H,
2 2- d|f| uor o- 2- (f| uorosulfonyl)acetl c acid; h, hour;
hydr furj S, : :
[0174h (Te- WW‘% Bk%ﬁwOf 4 rﬁaﬁﬂaéré&?fﬁe’e&q%ﬁﬁ%@me%ﬁfb@nﬁeﬁémtemedlate
B) (3.0WF 3RAMAbG M BidfilofSthet binG PRONAOE BB dichlorometh
)( Igf?’;/ dr oxybenzot roi az% I e; PLC hi gh perfgi_@l?:% lc| é’ﬁ?“&e ane
18.5 mhrk&lfahmg]‘l)amfdﬁr th€2E60Bcramod a@rgB‘t(EnBarﬂmnﬁt e/as KRE&wEd to warm to
ot assium dj chromate; KN(TMS) 2, potass

room gtyncetl s reaghigm peimonyeied upae 44&; @.% gy ar B g &Vhen TLC
showdd$hERlacHifh whi é’dﬁlﬂet% hi,@ MRk Qe @Q@%od%@&ﬁtﬁ Qcceoefn%yextracted with

I onl zat i on mass spectronetry; M5, Tiquid
dichloctmetiranco gha pi'gamc layrsswas p@xshafdmrth) pgturat@l, N4I#E0k srgutgno sy@afer, and

brine MOV%{%@S ; hl eéza % &eétrﬁ(g}wgg drat e, Mgbtam 1nte¥ned1ate H
(2.75 g%fﬂ%%%}' fI?NMRat@Utlg)NS 7. 2@9 POHUBH), "’ﬂ}l@ %1 2Ha,9n%58ﬂ‘ih§‘ 6.79

ori de; m nut ;] , nass spectroscopy W t
(d, 2EelVeck.BHgpAN (s dii)zat i on; I\/BCH nmet hanesul f oni ¢ aci d;
NaBH3CN, sodi um cyanobor ohydri de; NaH, sodi um hydri de
[0175k§m|1@%ara$i%ﬂ'dfm(m (S rBRY23-Sh1oDGBENZPH pRARx Y Bt rivh kl‘méﬁnedlate 1)
Cl

sodi um acet ate; NaOH, sodi um hydr oxi de;

odigym sul f@t e; NBS, N- br onbsucci ni m de; NCS,
le m de: NH O, anmonium chloride; NS,
g~ ~Nodost %ga , ozone; Pd/C, pal | adi um on

car bon; PdCI [ adl um (1) chloride; PE, petroleum

l“”%ﬁ%ﬂ T e&ﬁﬁﬂ@ﬁﬁ CE 4R bR ot ispstivgdD 65 &

; ?hlbp/ms g ;mIPRRE added PRRIY! @ QS BH s 1) K fterkBirfid dt @6bm
actor nBu3
tempearture for 0.5 h, 2- bromoethanol (4.6 g, 36 mmol) was added dropwise, and the mixture

Br
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tributyltin; SO , thionyl chloride; TBAI,
tetrabut yl ammoni um i odi de; TFA, trifluoroacetic acid,
W(]'HR;?/Oz&sBT ahydrofuran; TLC, thin |ayer chronmatRgr/ER98/074058
trimethylsil yI TVSCN, trinethylsilyl cyanide;

was st(uﬁl q, q r .S hyd[ tarEJéltq%n gfgg ggt}rf;qc?er&?{gvgfoerw%ﬁ gtrl?ypgc_etza_te, and the
ul L4l
Y e ettt e

reduced prSsduente dbta[lﬁ)inlék]mekira\veeh(4| e, mddﬁﬁ%}ds of formula 12
can be conveniently prepared according to the reaction
[0177§eqi+%ﬁ£1%%oﬂ%f%tlﬁ¥vﬂ1d ﬂ(@@ﬂ?ﬁﬁ 3-yh{1b&)ethoxyfifehyrf-1- whi ch
may be conmercially available or” prepared according to
chlorglaanzeme (Intearimedisttd)ils known to those of skill in the
art, is converted to acid chloride 2 by an acyl ati on
age Z)8 oxal yl chloride, SOO 2, POC 3 or the
w . r%églggte 2 is reacted wth al koxybenzene 3
N0 S d|t ai ded by Lewi s acid, such as AIC 3
OABr3, to provide ketone 4. The ketone group of
intermediatg4 is reduced to nethylene with a reducing
agent such”as Et3SiH in the present of a Lewis acid

such as BF3-Et20 or TFA, and treatnent with Lewis acid
[017815 uélhv agirBBrsalution gif 844 bhdnaho2-chlordeenrelplanexpethanolbe

(nterpgied§ 0.5 A8 P b GBS et o EGR e o

0°C dé eé hﬁle%&ﬁﬁ’@%? Qtflrré?iai%?o%% Qn@ﬁleﬁqqgémo%@gg%e (d\IZ’B(%| 1016

l'ike. [0115] Alternatively, acid 1 can
rnrnol¢ mas' aaddedaﬂrd)mls‘ééThﬁ‘ eibuteomi e sTirfoyt acmopl iemperutirh overmght and then

(.Ove I nt er,me can_t hen be obtai ned
poureq PUEHRIIC B EH Y Dt B e. B ST EPRE éarYﬁémawaS@d with water
and bR&2W}HRY o@er'Tngb4,%H¢EEn't1ﬁﬂ:dﬁﬁa&e@auc%H %Pes@ufre Ghil gnafidl by colurnn
r eagent Al'ternatively, internediate can als
chronb@gnmhaitnebtabymwmpdlmgI ©f45\viymie B8 ati)de 7 with
Gignard reagent 9, followed by reduction of the
[0179k etPa@partioH BT P1S,BRARYSS, 6 RH-29BL(A- (B BEi-2iyi iylotx RIS JRHZSI)-4-
a Lews acid such as BF3-Et20 or TFA.
chlorgphieayheti(hadeosymethg bteieahydno-dH- pynaat B t_tlpl qrapound K) and

[ Vatj h
T e T e
(hydroeghiethghteti dhyldre-2pf-psemc®4S5ttrivt (ompoand &3 TFA, MeSO3H
or BF3-Et20, to generate the inventive conpounds of

formul g ﬁggral Synt hesi s Met hod of Schene
rep

Br

onpounds of fornmula 12 can al so

HO AR X : d according to a reaction
qunce as shown in Schene Il (FIG 2). The ketone
{\gsreduced to methylene with a
ing agent such as Et SiH in the presence of a
Lewi s acid such as BF -Et O or TFA Internediate 13 is
ketope 11 after treatnment with
uch as n-BuLi or -BuOK, and then
|SI e or other reductant in the

gnce of acid, sucH as TFA, MeSO38H or BF3-Et20 to
tole A

L

[0180] To a-78°C solution of 4-bromo-2-(4-(2-(but-2-ynyloxy)ethoxy)benzyl)-1-
chlorobenzene (intermediate J) (0.2 g, 0.50 mmol) in 10 mL of dry THF:toluene (1:2) under
Ar was added n-BuLi (2.5 M, 0.22 mL) in hexane. After stiring for 30 min following the
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intermedi ate 14. Treatnment of 14 with a Lewis acid
such as BBr3 gives phenol 15, and then coupling with

wWQ bwoerasst rophilic reagent Lg-WX-Y in the preREnvg2008/074058
base, such as K2CO3, Cs2CO3, NaOH or the |ike, gives

t h ds of la 12. 0] Ge |
additieg) (b GSREORSER G DR & hansed 1187 oA Phoddt b0
trlmetﬁﬂ@ﬂﬁ@ﬁs%lﬁéolﬁ&éﬂ@daﬁoJegll&ﬁ(@RafiS;S’R %R% r@ﬁﬁm&n@&@q&wl&aj) -6-

a reacti on sequence as shown in
((trlmafhyISIltylan)mhlnyl)ietrahyﬂm ~Pld ehiysane2-08e MO8 2a Ol§@gemelldh 1B sl of

toluertly Bty Frive vl b ng 8o RefhiSa BR oG Rin gt iR e yreom

containfHeEVIEROIFR{® 1 #L)amkk i-@aicrRatstiftd FRS 0GR, §S@RAEH B@addition of
product wwth Lewis acid such as Et3Si H prOV|des

aqueopp NeHfrbli ditwied with i inplg ehHe® ead extracredivi¢e WdSEES Tdie
combl%gf E%R¥ 'ﬁqgt‘? dl r%%e% %g{eﬁt\%ﬂgﬁnneshtlg gve?%ﬁoéd)ﬁ %vﬁ)};ofra?ted and used
W in

erne I'ves rnventrve co
dlrectryofbmﬂealeifzsteﬁ:’hararmledtor’cabluﬁomﬁﬂietalbomcrandprwnd:’tod 1;3H;‘C12

The Eresent i nvention further 5rov

(10 mbh@/@ﬁﬁ‘é‘@éﬁteﬁaﬁ @ Orod idmor deirsshng ikt P d ot Ov76 mmol). The
olutlé’rmlé@ tlr‘fgd A tlﬁg’ g@ﬂgﬁggunlggfgfﬁ Ifit g/lfégicbgfoﬁﬁﬁig)?gff Ssgttutrateodr aqueous

Nquﬁ)goelmdﬁge tot’@mtm:fqlatllcs wephemmasiuidecaldhgedgrespteabheresidue was
f thi,s, i nvention can

. 3 d be
partiofi g o €t e EETBAS Bt Tigp Ryt e &% §AT e iPorated and
puriiddI8y ARAHAIiF AAIT Sbiuf il R ARTLICIMRLbY K AH NMR

onpound of the present invention can be fornul ated
(CDs(Dla) @ 7p$(hf7n?a7c:(emt3lfba7 1b(xilrricﬁsﬂh 8)8&12)16)&&(% éH, dr= 8.8 Hz), 4.18~4.20

(n. 23 BT i ¥y AR BEL DT AT S REPLOR LG tm Akt

3.39~8an (ke3fy BI‘BU (aﬁ eH) lMS‘ESIF(ﬁﬂ@F ar7 asH) N cael 479, Com ound L:'H
sem -solid, %aseous forms, such as table

NMRd&p500359 71§|11~7 34 (rpo br/sl0 (Qr%lﬂu! e§ g ldpagéadd, ?gLélJ§ X 'Hz),4.58

«, 1}?{{1“2{%19% (I%ﬁw o%rﬁ,'n | 9094 p%@hg 1;1}??’1 4.0 Hz), 3.82 (m,

3}Dih&mﬁmﬂsmrat|on of a conpound of t he present invention
can be achieved in various ways, including oral,
EXam?ngal, parenteral, intravenous, intradermnal (e.g.,
ubcut aneous, intranuscular), transdernmal, etc

trat Mb d
o181 R B S eor B andt RS o B R R A B G OUﬁlméP FIG. 8,
‘thtﬁ@ﬂaﬁ tfhelbW @ depot or sustained rel ease

for mul % [0124] Suitable fornmulations for use in

h
(o182} BRI 3oﬁgsggﬁég@%gkghgmgﬂar%.zﬁgmgg&@twstw)ethoxy)
benzyE)i)hendi-BF(ﬁydﬂixtylﬂM dd/lytaffahﬁdmimpwaﬁ%oﬂﬁlmom(ﬁllfpmﬁld M) and
eregéélncorporate herein b% ef erence

(2R, 3Byt Ad-O B2 @athleiondrebi3- (e thsyethogple theydh enzyhphaiwy)-6-
th f
(RSN oy SHIBOAR! 338101 ARG By oo ©

m xi ng, disgpl ving granulatlng dr agee- naki ng,
[ AUl ??L?g encapsul ati ng, entrappi ng or
The foll ow ng nmet hods and
olents are nerely xenplary and are in no way
g [0125] In one preferred enbodi nent, a
0

f the presentoinvention i's prepared for
™~

Cco .-lu
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delivery in a sustained-rel ease, controlled rel ease,
ext ended-rel ease, tined-rel ease or del ayedrel ease

WO 2009026887 on, for exanple, in sem perneabl e NaERCT/UE08674058
solid hydrophobi c pol yners containing the therapeutic
agent . Varleps typﬁs of sustained-rel ease materials

have bgénjyést g6 and are well known by those
0] edhJ At be t rrent extended-rel ease
| at1 ons includ | mcoated tablets,
'p?ﬁticulate or peN et systenms, matrix

0gi eg, using hydraphilic or lipophilic materials

max based tabl ets wth poreforning excipients
see, for exanple, Huang, et al. Drug Dev. Ind. Pharm

[0183%9 Tbga {t2003plutipe af h&ﬂxé&é%&@aﬂ -(4- @ﬂg@ -BArhydragybepgrhenyl)-6-

(hydr(g%/ 3 (lg%tbagyzifo}%ﬁ %81'1%@'(? Y Satlrltol (]aEPtemﬂf,dlate @ \g%q BI 0(5) f_l,ﬂglrmnoll) n

DMF 286! Was{éﬁﬁ@@fsz(&mﬂmaﬁ)@mm m@bl)aThe rnb{tﬁre was aﬁb%ﬂﬂo stir at
216:9 (2001)). Sustained-rel ease delivery systens can,
room grameFIS oM thaid thee 2i(grethenysthosy \cHw! sisthspemdfonye ét12 me,
f
0.56 rgllﬁgli 8\9&% ggecf)%r B\%lélé S]E%rrﬁgigl}/ré ’\xgars Qﬁn%lrsg%%;dﬁgq lCSéﬁ%'[‘mﬁht, ther which
the mixtist aian edapoedtedhisel ﬁmrfmilb@ztprmatb/aﬂﬂﬂec pr epainedmpsumdy M (17.6

me) ap g N AT G PYBIRENGT HON MR Fo R0 BBACEL | S ThatD. 7.09 (d. 21,

J=8. @@izy\@ Y4, EMUQ|8' zﬁHEff 4RV d (ﬁlaﬁmwml {213’ buhy dreopty 51763 81
ol yners; hydr ophobi ¢ and/ or “hydr ophi
(n13Hydﬂﬁb668dndéﬂ)§hﬁh8dé(neahglbé9bulﬁgk335(s3}D 3.29 (m,1H); MS

ESI (i h%gg@gﬂrﬁa ﬁ@t%‘%ngféﬁﬂ@ @ﬁ QQWRO OB57.28-7.32 (m, 30),

7.07 (eazf@wntslmﬁes Ry &gt J[04.8612) The1 sySHRIABAONH, J= 4.0 Hz), 4.16
ext ended-rel'ease formul ati ons can al so be repared

(m, lId)s Y (Ma2bbal.- 99 frorEd, 9t dm, U A5 (i 3k %\15§ (mi, A, pald nign, 2H),

330( ? ni um di oxi de, silicon dioxide, zinc oxide, and

' h? (see, U.S. Patent 6,638,521, herein incorporated

reference). Exenplified extended rel ease
Exampé%@ulatlons that can be used in delivering a conmpound
of the present invention include those described in
[0184)). SheRanthadis doom@uUEEEP GBD Q Githid4h&PentnGl 8uBitdd in FIG. 9,
: g,gl 1358 6, 596, 308; 6, 589, 563; 6, 562, 375; 6, 548, 084;
with tge dopgilpipen belew7 579; 6, 528, 080 and 6, 524, 621, each of
whi ch is hereby incorporated herein by reference.
[018500 trepanagidn o Re(d<(@-(Abyloxy)athioambeotylpdrhriono- kichlomolesnzene
antﬂ n%ka t hose described in U S. Patent Nos. 6,607, 75
eredaedY 529. 6,569, 463; 6, 565, 883; 6, 482, 440;
; 19 919; 6, 150, 354; 6, 080, 736; 5,672, 356;
45, 829; 5,312,817 and 5, 296, 483, each of
|er y i ncorporated herein by reference.
"hoSE€ sKilled Pn the art will readily recognize other
appl i cabl e sust\ai ned rel ease fornul ations. [0127] For
oral administratfon, a conpound of the present
invention can be fornulated readily by combining with
h [
(o186f A PR ERoN oF SRS ke 2L B0 IBlerBEDSHERG),
(interodibe Tf (. fry) BU2ehnas) tnadnhedious PHIF was adidaddaH, (84&%3 ul78smmol) at
o~ £l si ons, po and hydrophilic susp
0°C. Thequixgye wis p%rre@%thlﬁéemmrwq %g %0 %@ﬁ@ﬁéh%&élyaﬁmlﬁ%(%
bromdr_ﬁ gl?l eanf (tO%I 117398 3b! Q}Oasb&ﬂd?d PR h€ %mﬂe?atgtee deteeh®Gure was
har maceuti cal’ prepar tlons or oral
allowed to rise to the room temperature. The reaction was quenched by pouring it over ice-

Br

water, and the mixture was extracted with ethyl acetate. The organic layer was washed with

44



use can be obtained by m xing the conpounds with a

solid excipient, optionally grinding a resulting
WwWOorzoowres37 and processing the m xture of granul BST/USKD&074058

addlng suitable auxiliaries, if desired, to obtain

water i bring dBkd OF A SOouhRin S &%&i’é’%hﬁ% gty JeA-PE -

1:20 t§qclr09’¥t¢®bt%riﬂﬂehﬁédlat@b &P1 B ioli;54¢@! | ul ose preparations
such”as, for exanple, maize starch, mheat starch, rice

01878 iripaeB Ry RSB Ry PRY ZrortecBr M b EORA R gnT-

chlor@pﬂfdh?b)/d’f?{ beyihéthyDfetrah3a6d-QH-palan'3, 18 teiol (Odmgenied P) and
% desired, disintegratin gents can be added,
(2R 3Rt 556 R 2cOdds PRl pSHRy Hm 2y dr Sl rophenyigar . or

(e 0Re} e SRR tant STl REEBRBIT R " o can
be used orany |ncbude push-fit capsul es gpde of
gelat| 3 -S\E?ft seal ed caps : 0

i zer, s as_ g @ ?\L

TKe push-fiQ cap§@ es contain the actﬁb
ﬁnts in adm xt wi t h~F efyguch as lactos

rs suclkp as starcheg, an ?or bri canis such as
talt or nagne3|un13tearate and, ionally,

orsng, LA RS Bn e TS S B BB 2 robensen

(interBb@iBteaP) (Iflfﬂé Y. Ohinfol) i 20Uhd oPafyaf HF Reluéfe (}1‘23 Whder argon was added
pol yet hyl ené gl ycols. |In addition, stabilizers can be

n-BulddaddM, Al ml)skoniiae oS . okftasrstitringdfior AP stin fallosving Hsuddition,
d ti
s e R 20 P A T BB s

glucolabiofic RUsP&$Ied (3FOAS SRIAFAL R4 5SHY@IMSAY M1V IORS)-6-AEridethylsilyloxy)
used, which can o tlonaIIy contain gum arabic, talc,

methyblstgaly gt 2 B py Fast 3- G@fﬁél 4¢ & b pemolan 20 gt glciphighe e solution was
I I
s RT3 A ULy A LY SRR i
methabyasfonicfazid(0.30 igheMhs ntiaturdwaastted fool lhhatdathhletl& rea[ctlon was
ntification or to char

t f d
quencg?cf 'f“é‘ﬁg&bl 3ﬁ%lfSI18II§59f TherirBIre 3 SXHFF 0¥ et yl acctate, and
the or &Iﬁé” %eﬂ-\k}% \QQSIHE% WiEShriR ndIII)e% (IV%I WéI Eﬁ%eﬂldfeggpcﬁ%& W %tgiIn the

dmnistration by injection, I nj ection
crude q)rodmloh(thmgb; vshichnivasied foiFbe IlBth sm;xwxblmut furéhec pupieation. To the

crude %?édﬁgﬁlgr %rlo%tg pg &%‘ﬂg“’?‘ efiﬂﬁ%\ﬁz(agg g I8VI ngl) followed by

addm&oaﬁgp@g@ O®UMBDL3.6 fHRd)) BS-5V€ gﬂIe%I@)IlLﬁloﬁrwé%taIH@Gveé kdttlrak 0°C
oils, synthetic allphatlc acid glycerides, esters of

for 3 lhu\ﬁhérL VP mestcials d dleg @gctmn wascieyindeie, the ;ﬁ@eﬂlon wagquenched by
addltI(OjIle 3 %q%%bus%aﬁC&o g%/oe ranﬂ TR al(ljl% IVtOIa¥1 2 (sfl%g enfved under reduced
ubtTrzers oni 3V eispendi hg Ay ent’s

press@mdna ltﬁa/ﬂe@]gu@g/ampmnsﬁ@bodth@rm NG SSEIONS andelszo After
Preferably, a conpound of the invention can be

Sepafaft’élgr?bﬁ%?ﬁ ¢ preagisl e vas srashedowkh bppedsiedBygr WS04, evaporated

S1
o BN OB PRSP RAe SHEP, ShoffikE =as v
(CD;G)ID} f5€. 27470?61(111111 at)pns0 {dr2H, nj=eg. 8 iHy), @&m(oberrJecsae&mm 5.90 (m,

' f ol I ' - d
10, 4305 035 1 B L Sl M 6925 1
37 GETRIS 4 AR2IDED ke oy RS B0 MBS o 4
(M+Hahdalca#t4 Giongionnd € Ml INVIR W&@h)t $ 7slli’cﬁ 34qms GHﬁb,ehQﬁ g 2H, J =

8.8 ). 8RU\ 4 HHY 2RYRN, 500 (m, 1H), 5.28~5.33 (m, 2H), 4.86~5.20 (m, 2H), 458
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di spersing agents. [0131] Pharmaceutical formnulations
for parenteral adm nistration include aqueous

w@0an2asss of the active conpounds in water-soPUU§2008/074058
form Additionally, suspensions of the active

@, i ERURE, €DLieriaPL RBT i [ PP sRBlER P O e ottty 396 om.

1H). vehicles include fatty oils such as sesanme oil, or
synthetic fatty acid esters, such as ethyl oleate or
lhmnghgglycerides, or |iposonmes. Aqueous injection
4 spensi ons can contai n substances which increase the
viscosity of the suspension, such as sodium
[0189¢ arliheeyniaeny pf coammoyndsR and Srwithip the igyerdigntis gyflined in FIG. 10,
. L.onal. suspensi on can al so contain suitable
<tht@?%%%ﬂ%%&%gb%gsagents whi ch increase the solubility of

t he conpounds to allow for the preparation of highly
10190} o PrERATa5OBAT (23 ARIABHES. SR)-2eldreaarget G- Crisondri vo
i |
ynylosPRURRY At GRS ). RN &m B PlocElin BPRRH T8, b
(Compefind R) agd CRORR,SSyR) (4 clddro-B(442-@propr2can al so be

by, transmuc | or. fransderng ang. For trans sal
ynyloghefaseyiRbengh i BFaryBrny FER b are S HepRRIH S g ol
(Com?guﬁ@g)barrier to be perneated are used in the

ormul ation. For topical adm nistration, the agents

are fornul aged _intg_oi ntnents, creans, sa
enbpdi nent, the trar

ves, pemders
T TR =2t T Very
B Ca

J nhe BNVBO. Trapsder dedi ve [
i de, e.g., patches. Fof% rapsmjcosal Q
Hoadmighrati on, penetrgng§ apRpr r to the barrié&\\
toge permeged are used n 'ﬁ e f ?r%'lgati Q. Such A

penetrants are generally known it he art. Exenplified
o1o1] S RS iol R Vot T e Rt LERy b2 gt o
(hydr(g;@?%!gﬁylﬁg%hg’ﬁaog%@gggﬁé,5;556‘161 gﬂ@m&héé T); flﬁgdaa%) in DMF (20 mL)

, ,’010; ), 6,379, 696; 6,312, ‘
was agdeg 15,007 (0.2aeh Tht mukiuehway dlaveaddbptit sfgoepdermpargture for 30 min,

herein by reference. [[0133]. Far ccal adm.nistratio
and e 0 p et oS SIS Eme iR AR (PAER v AGLPL RO
mixtulOR e Geced2060¢ a@dight) whervpst LOMAK siaReEmterhiRdidd] D was

addition to the formul ati ons descri bed previously, a
completphpensamed. heanisiuse sias filtared nevappragediingpisigduged pressure, and

' L ) |
purifig 6T H B AAPBCAFARL BREBAAR B iy ol $ P G Cihpound R
'H NMRa(r@nge)B)umeamss s, 9H;n,r7.1h ondr, a?LISeLﬂ&Pﬂzl)gb.&}r(ﬁbM{, J=8.8 Hz),
i ntramusc r inj i on, Thus, or ex , the
4.23 (HotPboinad T 450 (31 H0ed 00 € ol T AP pdiY e EmatHD.
. o : h e

3.65 @Y IEPRIFDIR, IFBL 3088 9h1} 0o @XIDI-£2 ATIATMYHSPLD): 483
(M+H paricngfi?y CoolpobhdSddt NMRi(CBsQDHoF 7 32ahpb én, 3H3),4.09 (d, 2H, J =

SRt LGRS rlty eI R e e SRR

1H), LIRER T8 8i001(H, 9H), IR @H?,%.g e s. 8P ims uah
carriers or excipients include but are not limted to
cal ci um carbonate, cal ci um phosphate, various sugars,
starches, cellul ose derivatives, gelatin, and polyners
such as pol yet hyl ene gl ycols. [0136] Pharnmaceutica
conpositions suitable for use in the present invention
i ncl ude
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conpositions wherein the active ingredients are
contained in a therapeutically effective anount. The
w@e@enis3i nventi on al so cont enpl at es phar maceukCTHE2008/074058
conmpositions conprising the conpounds of Formula | in
% I Xxture with an effective amount of other
Exampie} apeuti ¢ agents as conbi nation partners,
particularly those used for treating di seases and
[0192¢ oridhictsyathesinhi enppand Jewdlihdlet imdeisiondepTtlinedhindf 1G. d b, with the
detailsu.ch gﬁrantldlabetlc agent s,
Tgﬁ?%- 8mkr|nglllp|dnndulat|ng agents, agents for
treating diabetic congllcatlons anti-obesity agents,

[01934ntRrappration of (3B3B %6Rzrﬂt(4w}1ﬂmmcﬁ-(%&ﬂmonﬁemﬂoxm@pan-

210 SRR A0pREmAL R A LAY ER drol ALl i 4 rio) Compound

T) anount of the conpound and/or conblnatlon part ner
will, of course, be dependent on the subject being
ero f e affliction and the manner
. t ePni n¥%i on of an effective
A mMthin the capability of those skilled
. especially in light of the detailed
HOWUi 5y¢T 63ir e provi ded herein. Generally, an efficacious
or ogf fective anount of a conpound is determ ned by
first adm nistering a | ow dose or small anpount, and

[0194] hery 4 AFRBRLBA bY (3FJ@R%@56F[)QZ (43%1@1@03 -gﬂ-ﬁ%&bﬁﬁbeﬂ%?plﬁﬁyl) -6-
dosages until a desired therapeutic effect is observed

(hydr¢>¢ymdﬁléyllt¢té@tyé@ -Sldiwjyeant 3,40 trik] (itaimediate D) 20 tD@xO 43 girgel) in
DMF M e Fvag@@&’egocgsgegﬁ &fgﬁe d&lgio (9 50 f glliolgetcfs t'hmnﬂg(trﬁ R stirred for 0.5 h.

ppro ng s
Then anﬂo@Lzspmﬁbx;gpm@ﬁn-lzm nfutiesesil fonbte §BE mgn 0 2o edasis iabadded, and
for exanp In Goodnman and Gl man 's The

the mnHEP e é‘lll@@d HA0°Boypmight. Theanipeatheagyastilteredzgvaporated under
reducd n]grggs% AR r@ﬁ&iue%?{tg(@{: rificdh pr?%vﬁgv%vﬁﬂié fo ét%%g%mpound T

mnton I enc ractice o
(8.9 nighas amdite pawm IHWMW[@) 3B 5~734pe AEDL T.08Nd, DHas 8.8

Ha). G S A S b 430 By Tk Aefy "“é%m% B et gaim. 260,

4.01 (hnM@n}* Qo HAr § Req, H@W£P§H9ﬁt3%d(ﬂl 9f %B@gmtﬁ?) 3.38 (m, 3H),

onpounds of Formula’l for the preven I on
328(nrﬁihﬁéﬁKnDﬂPHJBE%QEZHDn one enbodi nent the invention
provi des a nethod of treating type 1 and type 2
Exam@lepet es mel litus, hyperglycem a, diabetic
conplications (such as retinopathy nephr opat hy,

e n oyt
[01952 ;th %g:gotﬂ%/ms 8% po(‘%ﬁnS eavgxlce{&m%ﬂe mny; gtho%ﬁe gut%?ngcrﬁ] gleﬁ% lg fth the
daaﬂﬂ§Ma@BMb®;syndrone (Syndrome X), hyperinsulinem a,

hypertensi on, hyperuricem a, obesity, edenms,

[0196%?@@%@%%&@@%@5% E 153k Ef(%anﬁhl?&mé@hﬁ{oszgjb%n?l) -4-

séast conprises adm ni'ster
chlorqﬁlfemgi)%6#ehyalnmxmhethyl)tetmiynnmaﬂ-pyramxu,ﬁnembtCmp’pmuhﬁ’s
of Fornmula |, or a pharmaceutically acceptable salt or
0.a subject in need thereof. In
t e invention provides a nmethod of
) o o<ture of conpounds of Formula I,
pharnaceutlcally @éceptable salt or prodrug

HOt hareddH for the preparation of a nmedicanent for
treating type 1 and typaH2 di abetes nellitus,
hyper gl ycem a, di abetic conplications, insulin
resi stance, netabolic syndrone, hyperinsulinem a,
hypertensi on, hyperuricemn a, obesity, edems,
dysl i pidem a, chronic heart failure, atherosclerosis
and rel ated di seases.
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[0138] The present invention also contenplates the use

of the conpounds of Fornula I, or pharmaceutically
W@ewepraEbl e salts or prodrugs thereof, in conbPCEUSNS/074058

wi th ot her therapeutlc agents, partlcularly t hose used

o197, AR B O BB TSR 3885 A ony et

tetrah%rdhﬁlﬂ{ b?x‘ﬁﬁ@ mgfuhd)lr(hﬁemqialt@bb () Agerd ﬁmnﬂgp nte-({ef.

reating di abetic conplications, anti-obesity ageﬁts
butoxgearhdnyrenineletions)ctye meﬁhanamlﬁorlytp ¢2@B ine At ragehtesd CardOs
t, failure

(308 GRS it SR Bl PR G BIUE o BRT dyapEh g and e,

overnigh€ Tk tmivturé wapcs ek@ded Wah FEOAE  wished AREWNILLIage Mg, dried
I scussed bel ow can have nultlple t herapeuti c uses and

over Nh@OM andichepasttedip gy & cride pReuGatertibutil ar (2cdt @gdigro-5-

t
(3. 705 RIS LE AR R A AR o
yl)beﬂzbbp]ﬁﬁtﬁSﬁ)&thokﬂ)bd@ﬂdaﬂﬁhma{t@Qlﬁ&]‘m&kﬁﬂ'fﬂ &80 m‘g) anliickl mab &ﬁadofor the
agents suyitable for use in conbination with caonp

next SE?IP Wioub BRI RPU HRAERR BiF Griveq intremedisia Y Waéﬁﬁsqlﬁ%m MGOH (0.5
mL), me?@ﬁlﬂt—lgﬁ‘}%z WaE %@%éfigérg%%% S’é%pe ?g%ﬁﬁﬁhﬁgﬁﬁﬂt Q?roorn temperature.
Then gielrbwtmu friad querghed vath NI CQl, Ithﬁérﬁi)dhlud évas @ls;trimte:'d wh ethyl acetate,

qui.done, gl i soxepi de, di/burlde %%ﬁclo yram de
and th@&lr%?zl&‘rﬁau@f W wgpRed ithdring ofrisgroxgy Ha dcqqe%ntrq%)and separated

1
by préé)gialgﬁg 3 Pz%;t:]og)tb;taﬁg c@?ﬁ%{hﬁeﬁflg 1ﬁ§ E{?gz @FNgﬂ/iJlg ﬁgﬁD). 3 7.40~7.27 (m,
3H), Trit-F7ok0ninn 2 B BE7RE 185 (phe)od.oi 1d,aid 16 D) #kBY4.18 (m, 1H),

16 G5 AR AR RS ) PR by T Do arp st 76

(m, 3@)3 3f@/p@gf7l(ﬁi dg,), pabegh thdeH)MAS KT @/Ee 489 ME-BS', calc. 467.

ke), thiazoli'di nedi ones’ (such as rosiglitazone,
Exam ?Vgiltazone |sagI|tazone net ogl i t azone,
P14/0gl i t azone, bal aglitazone, darglitazone, CLX-0921
and the |like), thiazolidinedione/biguanide
[0198b onthicrathens of conatouad Wivadin the ioveatise tfdithinad i kGt ke with the
ddaﬂ lﬁg%bdgéadlazolldlnedlones (such as YM440 and the
per oxi some proliferator-activated receptor
gamma agoni.sts (such _as fa%glltazar

[0199LetPar§P?rd'é'§er?f A2 Lhhoro-3{ (258 R4 5S O - b 5 tribyhems -6and
as
(hydrt)gﬁnlz lﬁ%ff)%ﬁgﬂjﬁfﬁ?}g\?g{épﬁagg btgl'l’z?la)l gﬁgﬂ&zygf)&t A SHeD
methmquOnataZGompdﬂ’le 501, GWM¥ 409544, GW 501516 and the
like), PPAR alpha/ganna/delta pan agoni sts (such as
PLX204, bl i ne 625019, d axo SmthKline
ke), retinoid X receptor agonists
2 RT-R68, 4204, MX-6054, AG\ 194204,
_ [0754, bexaroteng and the like), al pha-glucosidase
HOV nhi ' bi'd8rs (such as Dbose, miglitol and the like),
stiorul ants of insulin ceptor tyrosi ne ki nase (such
as TER- 1741 1, L-783281, KRX-613 and the like),
[02001 r iTREPIJIEHEN dﬂwmmawagj -2 i(nhidid-9K(8-hyateshb@sy Yeheny h 3R 7
and the like) epti tidase IV inhibitors
(hydrpsmascrsiv HmRin- i iSRgl (ipermedice MGt pe) pnd but-2-yne-14-

o RGP 5 BTy R Bl 2 TR 1.5

The nﬁﬁmmad\bﬁredﬁ),VBﬁl%lﬁ 4ifoofn tépeRbire, whetdhod 4@ -MS showed that
. 6,432, 969:; 172 %ﬁl 6,01 1,155 and.t he |Ik’éh
inte %%Pﬁ”%sﬁx Qysfrd. DRILIHR BERES WRRPSURRA BiQ BRET pad eriragted with

EtOAg,R%sﬁg@wuh Rt anﬁ%ﬁng’,gﬁlﬁ dried Rith a:h%ydrg;s Na,SO,. The solvent was
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86839, PNU 177496, conpounds described in Vats, R K

et al, Current Science, Vol. 88, No. 2, 25 January
WQRO0®90245p7 241-249, and the |ike), glycogen  PCT/US2008/074058

phosphorylase i nhi bitors (such as NN-4201, CP-368296

then o iRt 6L ande) GRcus P BeOR B AL SR BPpus v QUER gy preparative
HPLCGS-hn cHBRGRIAWVANG. 3@@ ided1 mrwmm@mgémg@m@@@m 3H),

|nh|b|tors such as 545 and the lik
7.11 (dpd d 82z é)de 8B vt iv8S Ha dth, 423 BLY = ﬂz%ﬂza}fﬁ) #18a (t, /= 1.2 Hz,

] vy [ I one nesis i S
21, 456 505" iR TG PO0ER? Foy Aok okt ghcBiein. 1. 367
(m, 119) BtI9aS S3EK); mEsB(mmlstM(Mﬁ{)(*S@W sa6. compounds
described in Vats, et al., Current Science, Vol.
. 2, 25 January 2005 pp. 241-249, and the
Exam?ﬁke) incretin mnetics (such as exenatide and the
gl ucagon rece tor antaqonl (such, as

ik
lﬂlﬂlbkﬁ)ﬁmt@%s 0 Nraed Powi é@ﬁﬁ%\mew@ isioRdined in FIG. 14,

withtHéH 91950 Véﬂﬁ@ﬁm@ep“ de 1 (&P-1), GP-1 analogs (such
|ra CJC-1 131, AVE-0100 and the Ilke)

L T T W R e

ynyloﬁﬁ)@eﬁ@ﬂ);ﬂi@ﬂyﬁ-@(‘h‘yﬁ?@xy@ﬁﬂ)@&aﬁ&é{ﬂ Rﬁ?ﬁﬁn@",lﬁsithﬁl (Compound
fatty aci d binding protein ( inhibitors

X) an@&(@Bﬁ"&@é@sﬁiﬁtﬂﬁﬂ%eldels(bBT(Mﬁl—hYﬂrQ}@“t-ﬁ&tlE’ﬂﬂX}’Db@lZyl)Phenyl)'6'
084 6 : 19, 3:6,670,.380: 649, 622. 6,548, 529
(hydr§iomemg Dttt g2 e el g3 (Compaud s o oo 2

(such as solé begroB, CL-3 16243, L- 771047C FR- 1§9 175
? yd her insulin seng l, X ers
egl ape, 5816, JVBX. 1! 52

- 16380 NNC 2344, SBMI31 ||

BM 581050, HOL- 975, [CLX- 0900, 68. MBX-675 S
HO 8%/\/ 5X4, AZ- 2420H.Y-5 1892 ‘sﬁmgozo OH
CN%%UlSlG and the like). [0140] é&bnples of agents for

D S S R CRE
(hydr(lé)%{xé#@g)t@tkﬁ%ﬁ) SEINEIRSE, 5' I {?ht%ﬂﬁe‘dlété Qs@ﬁlg) and 4-chlorobut-2-

tat, “imrestat, tolres m nal esta
yn-1-@dh@p m@nmanhmeDWt(aﬁ mlIf) vdeesraddtchKQC@stﬁdrﬂolylg) The mixture was
anol.epat e 138, BAL- ARl 8,

stirre eﬁggt at I‘r(ag_l er t}lga}zv g]:[eg on ]Zé nggﬁ%\g?ﬁm i%g'err:rli’ediate D was

exhauSBl hRsArthd ﬂlh)lture'%as Qrod 1Mo]\§@c919and-re&ﬁact@@w5tﬁ@%OAc washed with
AS- 3201, Nz-314, SG 210, JTT-81 1, |indolrestat,

water god biing, land dejed Wethlankjet)rous IN#miSBlst Bhrassobtenaraathea ¢vaporated under

reduof eGSR 188 b TR B3P ETEEE  ahein.
comp@_nfdis xhe 7168kay) anaGE(Hr zezaiﬁg} 830(tr$pdﬁ1hd taﬁ IFN%am%aDﬁm) B7e32 (m,
-ne antol n

llk&; sul odexi de, 5- hydr ox
3H), - hstéh V' 7-94-8 k. élflb\ﬁt&é (ﬂaér&?i Hy %ﬂ)af‘éllét d:e]f 2%?@2519 Fth(t. J=
12 2808 Phet BB Y6 BN 3ok, 09, 098, i s et

(m/z) p¢4@t(M+fH)|z; ths d4g (tmhpdmmr SHNIVHR (@B;ODRax1.32 aurI), 7.13 (d, J =

8.8 1 2Br6 B e P St gH) ﬁt‘é%@bi"ﬁ}:%“ﬁ‘éc%%?fﬁﬁﬁ@ FEPN2 N, 420
(1, NUE 20 40Qk: Hpna kgﬁlFm)og@ﬁ)nf b 01 4065, 1 gmﬁl 1H),

dexl 1 potam and’th [T pid péro |das itors
(such as tirilazad nesylate and the like),

N- acetyl at ed- al pha-|i nked- aci d-di pepti dase inhibitors
(such as GPI-5232, GPI-5693 and the |ike), and
carnitine derivatives (such as carnitine,
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| evacecam ne, |evocarnitine, ST-261 and the |ike).
[0141] Exanples of antihyperuricem c agents suitable
w0 20090337 n conbi nati on wi th conmpounds of the PCEELW08/074058
i nvention include uric acid synthesis inhibitors (such
| opurinol, oxypurinol and the like), uricosuric
Examﬁé s (such as probenecid, sulfinpyrazone,
benzbromarone and the like) and urinary al kalinizers
[0204] s (die spsthenzioiranimeandydnnd Avrhinethe porakei woutined at EIG. 15,
ithtﬁogitu.tincitr?te and the like). [0142] Exanpl es of
with the dtaly Given W1 i pi d- modul ati ng agent's suitabl e for

use in conbination with conpounds of the present

[0205] n\Paaparation of K%@H&i%@b@t(ﬁ;ﬂh@m&(ﬁﬂ wgthoxyhut-X

B

Z) and KZR\BME,SSWR)%{MaﬂbﬁI-Bml (4 muthetydiuit2-yiglleyybaizzat)phenyl)-6-
| ovastatin, mevastatin, nisvastatin, pitavastatin,
(hdeB?‘HVQ‘%‘tYQf‘TtFPhYW P é’rﬁ%W'fa“ ki (‘é?'i“l?"“%‘éélﬁ)n avir,
simvastatin, visastatin, SC 45355, SQL336OO CP- 83101
580262, 92468, DVP-565, U2e 7 431,

nds| descri bed |Q)U 2

. : 31, 3241 5, 50602"9@68, 7 R7647,|576;
4.6 ,,610 4 499 289| and the | iKke) fibric acid
HOGer]i va®hives (such as>genfibrd®i| ] f €Adfibrate, 0
befdf i brateZ becl obratle, binifibQite, cipkdfibrate, |
clinofibrate, clofibrate, etofibrate, nicofibrate,
0206Pi rMof d @i, of (YRR, 3,61 £2-(ScHlotdIB qtt By dtdR@BEHZON i diy1)-6-
[ RHL 157 and tée |ke) EP&R— haaa ghls?s (gggﬁ Y)
(hydraymedsitetrly e Beuras3, éﬁdﬂph@nﬂeﬂ%ﬁate BAR ag) ard T-brormo-4-

]nmhﬁ%ﬁﬁkg&é%§l-c éﬁ%?ﬁ%ﬁiﬁiﬁrﬁﬂﬁgpﬂﬁ acyQ@?%n e %Q@%lng)]he

mixtuteaditired vEsigHh aa®oaviasipsiange, velidreiponite M hbacidnhde,
| eci mibide, NTE-122, MCC-147, PD-132301-2, d-101 1
intermsdfite Davasigxhaustesl. Thin g grixturdswappaireqypio pates andeisieg with
EtOAgpwa]shé-éa%tﬁ Wa%l)r a¥1§ Joﬁﬁe 41:15 d:ll‘l%g 17\@'91 an 3/61%§§Na§_8%ﬁ %99 solvent was
5, LS-31 15, FR-145237, T-259 J-104127, R-755,
then eﬁa@rﬂéﬁ Widder FQEced ﬁﬁ‘Asuré{ laGd €8> &Bdg protiuct S8 ,puﬁﬁecﬁhyl piparative

HPL oS5 oqfipogs 2, DI DR AR FHA0ed SRR NMR

(CD3(§1|3)’ 301,80 R IFNe. n 1 eﬁi 813 AL 2H)Sk 87 g@ wcilg QSHZ 2H) 4 73 (t J=12
| i ot hyroni ne,” | evot hyr oxi ne, KB-2

Hz, 2H), Ke¥S, (dcFioldebHer BY), 4B dt. pi b Han ﬁHBLl“tQﬁr@n (%Dcﬁ Saém 1H), 3.69

(m. 15, SR S e B P S Al 703, 0 5N 15 463; Egmpound AA:
"H NMRUEID @D Y: b 17230 ﬁa@l 1i3by), Jdar @pUadg R HazngHg hee’ 7 (dkg)=8.8 Hz 2H) 4.73
m crosomal tri ceride transfer groteln Inhibito

(t, /=(sutlh A, ¢P74a60864- 56816/ 200038, 1Hdipoiumd FHed Y i(l@ebﬂ},ﬁ-ll

.orP 1R, 3% 3, ;

(m. 218). 3953 30 s 856 BEPEEI DL LT R 2B R, 7o,
6,617, 325; 6,821,967; 6,878,707 and the like), |ow

Examﬂéh@ﬁty | i poprotein receptor activators (such as
LY295427, NMD-700 and the like), |ipoxygenase

[0207] nHihisyuthssi{ siummpmsind ddpwiththsthd eseniided outling®in FIG. 16, with the

det 197/125%5 WO 97/12613, WD 96/ 38144 and the like),

ctaily GvER PFIRY- pal mit oyl -transferase inhibitors (such as
etonoxir and the like), squal ene synthase inhibitors
(such as YM 53601, TAK-475, SDZ-268-198, BMsS-188494,
A- 87049, RPR-101821, ZD

50



9720, RPR-107393, ER-27856, conpounds described in
U S. Patent Nos. 5,712,396; 4,924,024; 4,871,721 and

W@ b@obrdse) , nicotinic acid derivatives (such aBCT/US2008/074058
aci pi nox, nicotinic acid, ricotinamde, niconol,

iceritr corandil and the |ik blleald
10208 Hensradion ot S Hromogt-etlor ogn By i
methﬁﬁkn%hbilﬁfbna%ﬁﬁﬁm%hﬁ% ABJ-102-279 and the I|ke)

sodiun’ bile acid cotransporter inhibitors (such as

64&\94 808\/21 SD-5613 and the like), and chol esterol
@ nsfe E)rotein i nhibitors (such as
Br et api b, JTT-705, PNU-107368E, SC 795, CP-529414

and the like). [0143] Exanples of anti-obesity agents
ui rorSe . Dj_
2 e e e P e RN errhcfate
(3.41 g)smpmlhkchoumBCM (2rmly, qumkiuﬂs{z@dqmmaaddw ami therathiepniature was

iR 8508 0 AR ALET 15 FRL UL B USRS LR v

allowéddl v@érhféﬁ% ot RnARrAt@dahaxined o RUAERPITOT (PEREA S | Nowed

andthe like), selective serotonin reuptake i nhibitors
the re@@@chwa@mpt@é@ diheathe resdire avag pommi 1fth nekastang @xtracted with DCM,

oxa paroxetin ert
washelHRATL AR pER: REEhY e Tl Rl oDt iRl e
evapof28D¥elet RRlucat BEEXE, laﬂ@m@rsdha beidt pkluct Way mRifla®Yrdonenn
rel easing stinmulants (such as rolipr YM 992 and the
chromaiqgée)phyfigﬁ itk =3 19 te @W@W la@”aﬁ%mfétf’aﬁr{‘l%i g, yield 81.7%).
nmet hanphet am ne, dextroanphetam ne, phenterm ne,
m210peﬂﬁppa@mnmnﬁ4ImhﬁndLmhmwezunqg phennetrazi ne,

i et hyl propi on, mazi ndol, fenfluramn ne,
(cydo@@méw)efham)hénzy&b@mnﬁKHH&HBF%W%C&nd the like),
dopan1ne %?onlsts (such as ER-230, doprexin,

) nesyl ate and the like), H3- histam ne
gt s(such as i npentam ne, thioperam de,
Br I proxi an,ﬁZ;;benpropit, GI- 2331, GI-2394, A-331440,

and the lik 5- HT2c receptor agonists (such as,

| - (nchl orop yl) piperazine (mCPP), mrtazapine,

APD- 356 (| orcaserin), SCA-136 (vabicaserin),
[0211DRG01286@ | on@RECy 86 H8tanoc DRI @ gPHi2nh GRGuSTBE, (8 Ronb ) NEFH(2.0 €q)

was o G0 RIBINS P 1680 AVLRS. DAV H GBS, TORR 7 {5en 2-(4-(5-
bromdBYthf3sben¥: %{bﬁfeﬁtz)xj')%?@mek&%ﬁene@%&%en&ﬁ% ABH (243 ¢,

and the |i see, e.g., N'lsson BM
0.5 )2 ®@6 addrgl: in @261041@ ﬁbe)mlxbé@ aag s@l@ﬁ:(bﬁttéogméemw@tptwvernlght

Whereg% ggﬁ) skgwe(? % Qféﬁ?é %Jﬁaég%lp%# . riégzﬁbﬂénxt]ﬁré was quenched

with sBftkated REAC], CRr@3dbwHh EEDAS4h8d wilh-watdrddd brink; drRA35ith
BVS- 187413, SR-59062A, BNS-210285, LY-377604,

anhydgpwr N a9sand sgnuntragd tapende 9y Thatruge 9 avas priifighhgeplumn

chromg e (B 3E s ¥nd Y it 10 e Loty %GWMBSB
e v wcy 0l o e SRR
(cyclo n@ﬁé{ﬁéth %;ﬁ%@tpyl 1)-88Aydr ﬂne&ﬁ'ﬁ tkirlfiﬁ%dro 2H -pyran-3,4,5-

tI'depressa ol ineste aselnhlbl
triol (C®mipovardi XD} (such as venl af axi ne/rivasti gm ne,
sertral i ne/ gal antham ne and the |ike), |ipase
i nhibitors (such as orlistat, ATL-962 and the |ike),
anti-epileptic agents (such as topiramate, zonisam de
and the
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like), leptin, leptin analogs and |leptin receptor
agoni sts (such as LY-355101 and the I|ike),
wowpopspt i de Y (NPY) receptor antagoni sts andPCT/US2008/074058
nodul ators (such as SR-1208 19-A, PD- 160170,
NGD- 95- 1 B?ﬁP-SZZ?, 1229-U-91, CGP-71683, BIBO 3304,
z 01, 14 and the like), ciliary
pA C or (such as Axokine and the like),
or none recepf%r beta agoni sts (such as KB-
&gl , GC-24, GBY8A284425 and the |ike),
Y bi noi d CBI rece ant agoni sts (such as
ri monabant, SR147778, SLV 319 and the Iike {see, e.g.,

021321 G o Bl ?fgmo-%CWBFO%A%@@S@@%?@ iiPAegey!) benzene
(Interfddieke £6) @ %&T INdrbneoRRBGION, (v -2z aSM) b1kl A-BRLi (1.3 eq)

856464, SNAP- T- 226296 and the |ike (see, e.g.,
was ad@qidir@pwl,s\t atg{g° (thhstmred]for MbdThephtbenmi2ooByas transferred to a

solutigty ot} 43R0 i HEh ATSAY B BuCo kR HRNSR A 6m0-3.4.5-

tlrls(trﬁ@«‘sﬁf}@y_flsﬂyﬂ@ly)%Gﬁﬁf’llmetﬁ‘ﬁ!zlly'i_l&Z}gl?ﬁe‘iQ gﬁletﬁﬁ @672%1413 2&@&) (1.5eq)in

thel'i ke (see g Nar gund et a
anhydmﬁolumge @@35L)4414%§°)C Bl remurv @/aﬁafsltr@zi #tni78°C¢ éxrélph mrtll Marting
oni sts uch as tel enze

materl[apwél conosmnsfi d e Eaahiog vas gig fi éﬂ{lgl %tﬁgtf?%@ionnelc 30191 ((S 9 gin 10

mL MR&H)! ¥R miRBEWhNa W@t %rrnm@kd‘&ﬁ Ritherdtdle QX RErred overnight.
al vi nopan, norbi nal t or phi m ne, nal or phine and the

Then P k) of vgter wmdﬂétTf@rﬂggqm@p@@ﬁ wap sapprdtedrradriicexater phase was
extrac t\!vfﬁ)[ E?(z e o?geﬁ‘gg glga%e gre%g Etrc‘edf &Eshea %{hl sralﬁlraged NaHCO:;,
roni c , eros eroS|s or relate

water dh@ BABE NG ﬂidh&:lﬁie& withrantig@roun Na Sy, filrticd lan&\fcéﬁﬂ’tentrated The
npounds of the present invention include binoclonol

remduﬁrY@S@p@ﬁ@ AL éé}%mlmg (@A Ay Re~0nlnY Bi ESHE T 3tloro a%llect the crude
pmdugtg?}lgg%u pr ' fo?lﬂgdu‘?%idﬁégio}{egﬁggn rd;r+usanﬂé3 t hgﬁ{%)e’)E,t}SlH (1mL) was
addednghigtniiaturendopeptd @aseC, andiBH; Ry ((.6 udl) vas adb¢ddppaise. Then the
omapatrilat, ML-100240, fasidotril, sanpatrilat,
reactlwgsdg)yvqi to max@ﬁ@ 20fC a@ty(;@i@vegugl@g@fte@bvr@@gon reached
cornpl%ﬁ Ig QL hd @i d helth saﬁl%)at s%ﬁaﬁ(?b ! IT%le ?Clegﬁt was removed
a oni s% SUch e can TR Ci ek

undereanms@pteanne hi o8 adssﬁcare,wdscbszaﬁéta@ with| Bv@2a@rahdRvashed with water and
medoxom |, telm sartan, val sartan, tasosartan,

brine. s proditst was diicchh ery dreusdYa:S@n diicrrsh penceptiafed 10 myplid, and

L e

HNMR@M)B)tmmL(m 388, 1. ithcd der8.8414 AW ent A, J = 8.8 Hz, 2H), 4.07

(m, 51%”9@'53?”@83 Ik ﬁogﬁsT §1 1@%5%%@874@ 3519 (m, om).

1.55 (%QHZ%WSGESI (11@@ 394 M1+ %sle.tm. tezosentan, J-104132,
8, S , SB-234551, RPR-1 18031A, ATZ-1993,

E Rﬁig -1790, ABT- 546, enlasentan, BMS- 207940 and the
xanmp diuretic agents (such as hydrochl orot hi azi de,
bendrofluneth|a2|de trichl ornet hi azi de, i ndapani de,
[0214hetTch|e§mthesw olgoomannd & F withisttaningentiangs sutingéin FIG. 17, with the
demﬂ%gl Ildone nmet ol azone, cycl opent hi azi de,
uneth|a2|de tripam de, nefruside,
benzylhydrochlorothlazide, penfl uti zi de,
met hycl ot hi azi de, azosem de, etacrynic acid,
torasem de, piretani de, neticrane, potassium
canrenoate, spironol actone, trianterene,
am nophyl l'ine, cicletanine, LLU al pha, PNU 80873A,
i sosorbide, D-nmannitol, D sorbitol
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fructose, glycerin, acetazol am de, nethazol am de,
FR- 179544, OPC- 31260, I|ixivaptan, conivaptan and the

wo 2008)2658A1 ci um channel antagoni sts (such as PCT/US2008/074058
an1odipine bepridil diltiazem fel odi pine,

Sr [ i ne, verapaml,
Hnlsg J%F&%‘ Pﬂﬁﬁﬁh@rogﬁgﬂgdlp|ne bgrnldlplne,
(cycloh@Ri1gk 'efh%x jmﬂkﬂbwna@ne ah{emhfiuﬁ.!t@mz)m sol di pi ne,

ni tTendi pi ne, nifedipine, nilvadipiné, felodipine,
D antg|o'ne@ | er cani di pi ne, isradipine, elgodipine,

ﬁ | aci di pi ne, vatani di pi ne, |enildipine,
JZaq cI iazem fasudil, bepridil, gallopaml

and the\llke) asodi | ati ng antihypertensive agents
(such as i ndade, t odr al azi ne, hydral azi ne,
D

cadr al azi ne, al azine and the |like), beta bl ockers
(such as acebutol ol , bisoprolol, esnolol, propanolo
atenol ol , labetalol, carvedilol, netop rol ol and

[0216] ; kTé’) a sodytippeaficuelnbornekil; 10g. agﬁéml@c)k)gxy gnhyglgous Tr (10 mL), NaH
(60%, F%; l7;5|g|0| 1inof) a%zaﬁﬁé(fl’n p% o%%%’?i)‘{q e%lx’?uagvv%? )&%eodsa{t%"c for 0.5

h, andf’th@{ a-@-l(@brorﬁ@—?%ﬂ[@bﬁdnzyl@;ﬁﬁhﬁ@})@ﬂhyl Peictiob@lzenesulfonate
dolol, tertatolol, bevantolol, tinolol, carteolol,

(lntGI’IBP‘élé‘@rAe‘F)cﬂO 665 3 26a8me]), Wasiagdediin rowtionse Rbsiit thE g)ixture was stirred at
oo G 560 o oLl 5l DGR
reacticd oiitdicvess quendhed ddpesatuchitd NBBE], aytractadetth FaOaicatveshed with

guanf.aci ne, i ne. | ofexidine, talipexole and the
water png Byine; o pe %?ﬂ&%f’%b'ahgﬂ“r mﬂg%w b ol e Rrude ol
was p%ﬁé@@f&&hﬁﬁ AR S apty@E: EAm %{ Bﬁtaﬁlgcgf R830139) yield

|n I bitors (such as warfarin, dicu
56. 6‘V¢:)hd[1piMBdﬂ|®ﬁJMHZi€éh@ﬂ)u&ﬁr2<8+7 2]a(m,safhd|7di9e(d 2H, J= 8.8Hz), 6.86

0. 2B P EPEn AR PR A SR 2R, AT zﬁa{é o 3:40-3:20

(m,1H)i ebeniadi e 200l pysi19an®l, eH)Ci. kpstzaqﬁi 6H9t hyl
|cosapentate sarpogrelate di l azep, trapidi

[02179° (_}%ﬁ%ﬁ%&lo%%ﬁl{i@?%éﬂfﬁ%gRE 144 heor e

r"aspec ion provides‘for a
(cycmlaﬁylﬁﬁﬁ)eumxyﬁienzﬁmmyty@mwﬁamrmahygtee.fa‘l@am-m -pyran-3,4,5-
anounts of a conpound or m xture of conpounds of
triol (EompAuRdAFr o pharnaceutical |y acceptable salt or
prodrug thereof, and at | east one nenber selected from
' t|c agents |isted above as
in a pharnmaceutically acceptable
atnment of the present invention
can be adn1n|stered p Qphyl actically to prevent or
HOdelay PHe onset or p essi on of a disease or
coffi ti on (such as hypergl ycenmia), or therapeutically
to achieve a desired effect (such as a desired | evel

[021st 'l%ee[éﬂﬁtwnmsﬁrbnfoof-clﬁo?d@l(@-l(ﬂ?@cR%Ekﬁgxﬂgthbkﬁ)%enzyl) benzene
47] The conpounds of present invention can

(intermedratei Al e(0eg, t0bammnotb) 1e@nhy@01gs tolugng(ij HéFr(Vf)a:f 2dnb mla) n-BuLi

I h t
5 BB 38 e i sl Pt om 52 r e syRSERE o el
rmxtuFeh\@M traﬁﬁﬁﬁ%ﬁci@ h!tsblﬁﬁblll Mf 29 Qt%ﬁe%@@-tﬁfﬁbﬂh?lsﬁ&l ngﬁlb'&ﬁctone (also
or in the form of ap arnaceutlca np03|t|on

calledt(AB,48eTR6R 1<, Satm(tumedmlmlymj)éf((tplmhm@hmyémmhxgmahydm_
2H- p}{rﬂépapzlgt 4@% g @ é][r;ﬂlg]:é 113 rén e Cé}ﬁsltglﬁt@é%éiegaﬁé% 7§/ °C The mixture
was s SPguago @rfmn% Fhﬂﬁlestﬁ{mg RIRUNGSs QnsEALAUHR rkactlgfl whs quenched

armaceut i
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acceptable salt or prodrug thereof, and an additional
active agent to be conbined therewith, can be present

WO p009/0%658yl e fornul ation, for exanple a capsul BCHDS2008/074058
tablet, or in tw separate fornul ati ons, which can be

ot or differen in the formof a
with pctfarky SR of i%@ﬁﬂﬁ@ﬁ?&n&ﬁhﬁ@%@ews gyed to warm to
room ?&fﬁf&atut[e%iﬁ §ﬂ1rr&h§véi‘ﬁ%ﬁp AhbAbe nﬂpﬁaagﬁelo\izascw@m Mddic phase
vary according to the chosen route of adm nistration
was sgmthtéd and ﬂ@twajﬁr nifase Wes eoragtsdiwitholtO Zeardhg organerphases were

combirffe @l F Ry REMUEC Dy PP rind T B G M Rhvrous

NaZS(DJ’l ﬁntwedlaah chdeh@ited. PheRadit@Mvad dikdoladlid aifyrOe CHWED (AmL),
| ow dose, which is then increased to an

Et:Sild (9.2 cdei lolﬁsmn@é)gfea& agided aiyl e nuxtuhewpaedodedt to -3§i6i. daken BF: ELO

a fuI dgosage adul t be from1l to 00 : o
(0.12 P B SR GaaGhREN et i Bhsetopg gy Hert to 20°C
and stfr%ditcﬁ»errﬁglg AREMLO rdactiOn 1B MbonI&IHRT AR¥ qﬁeﬁdﬁe@ QiffBaturated

when adntni stered by I ntravenous route, In each case

aqueoastlachﬁseTbedSOflvamms teuneﬂvethuné@r Ipéuced ayessuhend ghe residue was

ion is tered in . .
extraci g BB &5 i PP et ST £ %fgﬁmt W ded pifh
anhyddQ5a08SOf, flifeeeds @cb’ﬂébﬂ@dtéd)fb @@ﬂf&inﬁ{d 1e6€b a&Qz%’OHFLC to
100% of the normally r econmended 0se, M&g Dosage
obtainagpsneund Ad® asrit whitepovedan upen Sdfassdrsgi Ml 400 MHTG CD;0D): &
vel t v u |
75750 PLASTR HEYEL R ARl (8 AT TR L 6l s, 3.7
3.79 (i?f eH@raaM-y 33t(ﬂ1enapemz Babl(m, eH,e0a0- ‘1/90$m[ 2, l1ekeel 85 (m, 2H),
by adm ni sterin ngl e daily doses,
160- ik (o Fp Aot (i SDpMS BRI (2508 (SEtDduiniss S8
included in the invention. In cases of | ocal
Exampliniii stration or selective uptake, the effective
| ocal concentration of the drug may not be related to
[0219EI %@yﬁtﬁ@ﬁ@@ﬁ ddtpoRRd AQWithia\hd@vekidn! is bBtlhBeinAFIG. W8! With the
e able to optinmze therapeutically effective | ocal
detailgigivembelowi t hout undue experinentation. [0150] All
publ i cati ons and patent applications cited in this
[02205 PFareparadion O (SLboiie22éH ok dpheh PN(pXohd) hdth ARSI @Remadiate
I f each individual publication or patent application
AG) were specifically and individually indicated to be
i ncor porat ed by reference. Any conflict between any
2¥ Ped herein and the teaching of this
|on is to be resolved in favor of the
Simlarly, any conflict between an
art- ecognl zed definition of a word or phrase and a
definition of the word or phrase as provided in this

[0221f PeG f dtfRldsBEehSioh Bf BEmp&ERRA! V6D oD tR¥RIbeR 0ié Q&d (20 g, 85.5
ter. Although the foregoing invention has been

mmolbleslﬂ()l thb@f iChl:€brentieting bxd;lyl chegridsf(11.2Inulsk wast dddad idanL of

a e for purposes f cl ar of under standi nqg, .it
DMF SRR vieRiouP B RER0 S ety e Blag PO Fas RS fmigftand then
the volldtBesAkére Iranwe@hind@xf reﬂiﬂ&dtpe@s@ﬁuengﬂemlsg&wlﬁg tHvedd RBromo-2-
that certain changes and nodifications can be nade

chlorableszoi ohlmdmuukSOdfeb@f talwepef thewplubien sy poaledto -40Ypelhsh AICL
the a de | aj The .i nyention w | be desc
(2.4 4 RREDVE ) VBije it 6 Sunspitedia A5 GERS 0RE ter gas

emissfoh@MR!tBPped by passing the gas over a stirred concentrated NaOH solution. HPLC-

Br

MS revealed the reaction to be 98% complete after the addition was finished. The reaction

was quenched by pouring over ice. The suspension was diluted with H,O and extracted 3X
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[0151] The follow ng exanples are offered for
illustrative purposes, and are not intended to limt

waQ b@oporesgnt i on in any manner. Those of skill iPCT/H£2088/074058
wi || readily recognize a variety of noncritical

with QRN PybiE oo PRt e podsgrih ASHELJpCh i 1.0,

2X wfﬂ@ MRONAYE, SROMQ with Hrﬁl% gk toaw g oe«éaﬂeis%ﬁ A%ere%%hr/&t{he
fromthe structures shown using the Canbri dgeSoft

volatilgs rangstal Neationaif glor ¢rudnpradudt fisine atbanad ¢80 mh erdbicahintormediate AG
(16 )verS| on 10.0. Unless otherw se indicated, the
structures of conpounds synt hesi zed in t he exanpl es
ow were confirnmed using the foll ow ng procedures:

[02221 oi@spal(ailpn@éﬁ -browag-dyeeaphyny)) (dedsompmethyd)pljenyl) methanone
ay ionization (M5 ESI) were obtained with an
(hneﬁ%ﬁﬁ&£€§@g73N nmass spectrometer equi pped with an
ﬁ@l|§nt 6890 gas chromatograph with an HP-5 M5 col um
0 A ioaBrng; 30 mx 0.25 mm. The ion source was
g g at 2300C and spectra were scanned from
5-5D0 anu at 3.09 sec per scan. [0154] (2) High
presdure liquid chromatography mass spectra (LG MD)
wer e obtai ned usi ng Fi nni gan Surveyor HPLC equi pped
[0223)i tThe easoqwmnsnfrﬁéwyorpmﬁﬁ:hl(aopmb)m wlylmwehamgt IﬁinmmeditaerG)

15538 A S AT e TN A

Then ﬁie‘?ﬁ&‘f&@ Ria@HedtQNioZAk € OA fieSRE €1 AWAEF eV eANNEY rEdRBY Pressure.
anu using a variabl e ion time according to the

The rmdmb e‘ras dﬁssokyn@ 11 @HtGle agd thewelutivh evas washtds Xverith HECl (lM) and 2X
acet oni le a adlent el utjion fr
with (€580 IS s e Rt it Tha aSBov ! PR et it go
obtairkdrill ArdindhicioNq26y599% B of 7 min. Total run time is
mn. [0155] (3) Routine one-dinmensional NWVR

D A I
o YRARIBR S YoRoRE-< ST el B dhe e
(Interim&Eate\A Iy 1 n deuterated sol vents obtai ned from Q ngdao
Tengl ong Wei bo Technol ogy Co., Ltd., and transferred
D _NWR tubes. The spectra were acquired at 293
gni G4l shifts were recorded on the ppm scal e
B & 2 ef erenced to the appropriate sol vent
S|gnals such as 2.49 ppmfor DMSO d6, 1.93 ppmfor

102258 3o e S RRBRO S ST £ mFa s PRl 0 P ol
(bromﬁh&tl@jl)phhg&)m;etl@afnoheymt'enhailme ) @005 g 5éuirholn@dTFA (100 mL) at
with the details of the individual steps given

30°C Wéq; @d,@ed[%ge];H ©9-8p aHlat Mathinpp few minutes the temperature of the solution
1ncrea%$d %’aug ﬁg?gﬁ% \%F[ﬁg%__ll )ﬂ%.e h}%l)%?az e? g?%r}g%%gfrﬁ%der reduced

pressuve. bﬂ&ﬁ’@s@u@:@h@pcﬁbﬁhﬂl&i bru&(‘and ekBcted 3R. v(hﬂ]? ethill gcet@ated The
oxal yl chlorlde (16. 0..127 nol) .in di chl oronet hane

combing@afeapic 1y ‘é(a@e\ﬂast»ﬁﬁcgiiov@ Qoo pirinsigucom NappQy gibo X with
brine, ¥dd dBikd B{Ieg'q\la%SO OO0 RAREL AL Wagoﬁféﬁrtﬂﬂ%d@d%g p'irg;@%e and the

‘evaporated to o Btain crude product, which was used for
produttweasaxtficd tbgpolinithdubmhbtogtdpby tgolstaihipeiat intammediate AF (deS g).

Br

[0226] Preparation of 4-(5-bromo-2-chlorobenzyl)benzyl acetate (Intermediate AJ)

Br
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product was dissolved in dichloronethane (200 nL), the
yel l ow sol ution was cooled to -50C, and et hoxybenzene

W@ pioenaziset e) (15.5 g, 0.127 mmol) was added. TPERUSI0EH/G4058
(17.8 g, 0.134 mol) was added porti onvvi se over 30

o0 e B B S ey B b T

(interAIGH100) (195 SHEDEIFATO BIL PRUDARY 151 P08 HARAOTAOSI!Bfon was
and he suspensi on was ex racte 2X W t

heatetﬂtoc"hl°6r Aftet HarkeO (The ndc)ralnd el eodtata(;Z()@ rmb} ecnead et Tﬁx organic

e G Bt B AT 5 Y 36 ok o

underY&hRLH hRSs RO dnl %‘eﬁ}’t@@i@t lwjag @hhﬁ&i 535 Qéﬂlﬁﬁﬁ%ﬁfdﬂﬁa% &hpanelobtain
gave | nternedi at e (25 g, yie

pure ifcgpediat iAIN(8d6 g).
4- br ono- | - chl or o- 2- (4- et hoxybenzyl ) benzene
[ozzsg mr@%ﬂ&t@ioﬂt(ﬂ?( % 5-bPdifif2-dodbehiylfRén$DMe¢tliad] Fn&irmediate
SiH 58 nol) and
AK) (5-bron- 2- chl or ophenyl ) (4- et hoxyphenyl ) met hanone
(intermediate A) (10 g, 0.029 nol) in TFA (100 nL) was
led Ck pH 0.1 nL). Wthin mnutes the tenperature
cau3|ng the solution to reflux violently.
A skow cooling to roomtenperature, the mxture
was heated to reflux until TLC (PE: EA = 20:1) showed
[02291 halto N lsioardfidnG-braimerd- alhlofoebemym)%enzyw@etm (ﬁltaf@e&&a& AlJ) (8.86
evanrated under_ reduced

g) in QO of papixiyire A EHHN@%H&&Q @V/V/arrdi éﬂé Id%‘]aHzQ . é‘»} g} was added.

e SRR RSRSLAI W 1AREA ARG S ORROHR R 10

mL) vekirs addddaTh@aquend@]nyem&adaaeda AXuvieh wagl amefafeo Tire dorbined cthyl
elimnate Et. S Q ecryst [ization of e residue from

acetatg bysTs Y J© SYapagor Ity Ayee dng rq%m%ézséh( 1’36780@%% P"@p gvaporated
under%)&@ce Rb%@ﬁ% aﬁﬂ r@&ﬂlc‘? WaQ@urified by column chromatography to obtain
(3R 4R’53, 6R) - R Pahie NS (4-ethoxybenzyl ) phenyl) - 6-
pm@l@hﬂdﬁhmymﬂih@g)tetrahydro 2H—pyran 3,4,5-triol
(Internmediate C) [0162] To a stirred solution of
0230~ repBration VAL @-Ronf-2hR¥yh&RF HbbaRKAY Qe Intermedlate AL
[ Flntegﬂ;dlate é? (8 g, 24 mmol) Pn 30 nL? ( dry )
( 1:2) under Ar was added n-BuLi (2.5 M
opW se at -780C. After stirring for an
' 30 min, the solution was transferred toa
stlrred sol ution of 2,3,4,6-tetra-O-trimethylsilyl-

| |
02317 B AERLB T0 SRR SNy esypo e A
g)in @M&@lh (0 @§gy tresdivtiont SDENakran BERYdiRdre (MPE)L.200x) 28 C1,ClL, (10

in 30 nL of toluene. The sol uti on was
mL) V%ladd@(bdlfopwwt ahO0E. Th?@@@f@waswamedq@gn@mtmpmture and the

addi ti on. of .50 cont ing, . MSO H (1.5
reactify Vo Ry BY ARG AEE d o CARG Lot g BUUPE Geoipdand 1 M
NaOHIWeNEMRE tdYudlr tikddhdtiocdN TRE CAGUB oM%r Wabk&pasitéll and washed with

extracted with Et OAc. The organic | ayer was washed
aqueowp NaHBF: nad bride, apd docdoer N@ag@o Theaplvent \@@ﬁrﬁy@mrﬂ@dmﬁer

t
recuci bR e utiodls? 33} ol Do Fhighab et B bply pur
intern®diate &d, (l0&eane. The precipitate was col |l ected by
filtration and concentrated to give the crude

i nternedi ate, which was used w thout further

purification. The crude internediate (6 g, 13.6 mol)

was dissolved in 40 nL of DCM MeCN (1:1) and Et3SiH

(4.4 nm., 27.3 mmol) was added, followed by addition of

Br

Br
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BF3-Et20 (2.0 nL, 20.5 mvl ) at a rate to insure the
tenperature renmai ned under OQ0OC. The stirred sol ution

waormdardseived to warmto QOC over 5 h. Wien TLCOPGHUSZHA8/074058
it was conplete, the reaction vvas quenched by addi tion

02328 FeEpraflogios ddbrom- LiFlograd Wy e ditEn e 1 FEAate AMD)

Iayer was washed with water and brine and dr| ed over
' product was concentrated to give
gte C, which was used w thout further
ion.[0163] Preparation of
(3R 4R, 5S, 6R) - 2- (4-chl oro- 3- (4- hydr oxybenzyl ) phenyl ) -6
[0233}  (Troyadvodutiomei LR T LI QIY d 0x Dhcpy (A3, KNBFVIS),000.5M in toluene,

t t 0164] T ti ol f
4.8 m%g%ag Id%mew@g %t% L%rpg&gt%fei %{eﬁig ,nt%/ |S(3 ﬁ%&h% zs (%brorno-
2- chl&m&l&%%ﬁ%mwd% an"t&ﬂﬁééfaﬁé &tb ay@a@;lg téllugﬁet ®irBl) was added

I nt er nedi at e %'1 nmol ) 1'n di chl or onet hane
drOPWA@s Aémlédi BB?GO’(lSlNaHC wag wdaﬂrt@ awbrsd the reaq@noand fietresulting

il PSS RIRRAE! Ty OB Gt PPl gy
brine, labd WBe& B%MZSOWTH&Q;O%M Whe g apBlagdivaber red®ded @%ssﬁu’@ eand the
m xture was cooled to -780C agai n, and quenched wth

produgiay gy purifigd rbytm@m@%@maﬁowa@h olfpiaues ingamgdigiceiM (0.5 g).
NaHCO sol uti on was added. The m xture was evapor at ed
[0234]JndH'Epﬁl@1ﬂmﬂ&)(ﬂ (m,esgm,eR) Mﬁ-trlnébemlmkyp&(theng&dxymdtbﬁ) 2-(4-
he organic was was
chlor%\ﬁd4b‘iﬂllﬂ@en%mp@anﬂ Ffahi&d@c?-H I&iraﬁ&r%lt(&bteﬂﬁadlﬁtﬁﬁ“? ed
to obtain internediate D (0.7 g). [0165] In addition,
wtH @- Rgsi s of certain conmpounds of the

isomer (internediate D) and the 2R

BnO™ | §ONE d medi ate D2) of internmediate D were
SE At €0 by preparative LC-MS. Internediate Di: 1H
E’”CF\u\/RE3 d 7.30 (m 3H) 6.97 (d, 2H, J = 6.8 Hz),
66@(‘d 2HJ 6.8 Hz), 56(3 IH) 416(3 I H),

3.91- 02(m5H) 3.79 (m |H), 3.64 ;l)
[0235] ntTeravesdiitipmeofEbroma- NMRO(@Z}@@M)nylbﬁnzyli@nzer@ (mgrnBEhate AM)

7.00
@15 webg iend e D G BUF 78 G Yitsg iy LoBi w
hexanémlrog{ﬁﬁse Bt8143m8D tHdBbok EMnixtdrebftasadddd ﬁmé)vdlﬂé)lnto@(ﬁ%bgled
66] The synthesis of conpounds E and F within the

(- 78°(E)~swhrttomc§rﬁ (3R,48 5,6 Red4 iSrtriFbSzydox Wit (henfydoxgmcaiy getrahydro-2H-

167] P t
pyrang zé?%ﬂ R %%ens 1 11d h%?roﬂ@%?& ﬁlﬂ(@ﬂ fep2 p hatetthh ficgepction
rmxtugetz igs %géhzlhed by, sgturateﬁi %\Ip 4Cla (3 dllute(‘chw Jh cthyl acetat The or%aﬁnc layer

oxy) benzy eny roxynethy )Jtetr
was seperddéd, pyasitt Bith pBad ancbdlne(d@yﬂpblaf&!{)&ﬁommitratlon gave the crude

plrodug‘rz\fa‘).lls{1:2\)&1%1%Q pgr§ﬁgﬂy czhrgrnatograp y to p 1(63 ntgelzrflédé}étrer%tl\? w IBi Igg%ras an

oil. ethoxy)ethoxy)benzyl ) phenyl)-6-(hydroxynethyl)tetrahyd
ro-2H pyran-3,4,5-triol (Conpound F)[0168] To a

| f .
0236] S e of CR R AR S A8 A PR IBR T BRIy
(4-chlor §-BYdHvaix BEﬁ hb@ylytaﬁyﬂym-&mwram (ﬁ}télrlﬁedlﬁﬂeQiO)
(|nterrre iate (50 mg, 0.13 mmmol) in DMF (3.0 nilL)

wer e addgd Ie|br D-

0. 39 @

\(2 br onoet hoxy) et hane (91 ng,
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(127 nmg, 0.39 nmol) and 1-nethyl pi perazine (66 ny,

0.66 mmol ). After being vigorously stirred at an
weztennab? t enperat ure of 8C0C overni ght, the sRUTUSINS/074058

was purified by preparative HPLC to give conpounds E

10237k ol sy o ugoh 56 PR 4G SRIGH s THishorgg g F byl smethy)-
V1 ra ran- 1 1 m
BN o O Bl i ol M i v
in 4 MIHLCBOSCRLGN (Inh) oL GH°F @ 180 BSBHY, L IBHESIo vy
551 +, calc, 550, d.F : 1H NWR (CDACD):
B ROy 05y uihedhe ferion of WUian. i crypenpiepugs rainglisg a
appro%ﬁhaté’i LSQb to @0"@"21“)116 ﬂrréd? }_%lﬁitmﬂ Was dlowed 8 I\'%}m t& Oaégger%% The

-2.82 (m
react1c§1$wa§h‘l))mt(ﬁaeébplT¢(3 afld) 46&]thd, ktertmgnnehetml &Wa@fcomwrmduthd réaction

was ql\.ly\%)[cgf:#] E gq?(yl s talg}%] e!fl gq%?s B?lglgggaf lGIYﬁGnt an\llls Erer}notveﬁ under
reducéc?ﬁe%ﬁre"' Rhe Resifdk v@as(tﬂetf"cms%'k%dQn ngi‘%re( 3f 40 mL of ethyl acetate and
hol i noet hoxy) et hoxy) benzyl ) phenyl ) - 6- (hydr oxynet hy
water I() ﬂbtﬁfeﬁlnycbamatmﬁyhfawgamp Laysr, tthe alucdGortpetinds Gtfaoted 2k with 20
T sol ut
L of i B K5 oBenis nlaies Moo R BERS Y SHBR DY veter
before driyptivex NaESdhy Coh&htratiordsahe kblﬁﬁérﬁﬁeﬁle%wé'eﬂéw %’el which was
(internediate D) (50 ng, 0.13 mmmol ni L)
purifiggebepiggdadvd ThE derobain pureg r@mﬂmﬁkp«s&lﬂﬁmg)( 91 nm,
0.39 mmol ), Cs2CA (127 ng, 0.39 mmol ) and norphol i ne
[0238( 68’rﬁ”§ara@ioﬁg)f ﬂr(nlc)llorﬁﬁﬁ-qaSBSLMSR;@I)IMSltyis&iehiy’leﬂy)aﬁ-
an ext ernal erature o overni ght, the .
(benzgwmmﬁmﬁmaﬁpﬂ%@yw 5Ty@&spatl)h¢ezﬂae'€y4edl'gﬁev'@edlate AP)
conmpound G (35 ng). 1H NMR (CD30OD): d 7.60-7.40 (m
3H), 7.12-7.09 (m ®H, 6.85 (d, 2H, J = 8.4Hz), 4.60
(d, IH, =@ 2kk) 4 24-4.1 1 (m 4H), 4.09-3.90 (m
4H) , 3.72-3.70 (m 4H), 3.65-3.64
T 3. 0452298 (m 5H); MS ESI (mlz) 538 (M+H) +,
. 537 Exarrpl e 4 [0172] The synthesis of conpounds
Br®R ajd (OBM thin the invention is outlined in FIG 7,
wi tBBbhe details given below [0173] Preparation of
4- (5- brono- 2- chl orobenzyl ) phenol (Internedi ate H)
[0239] Olﬁté]a sbtutmnif i 2R BB, 4805 865 PR 4Ftris(benzyloxy)-2-(benzyloxymethyl)-6-
4 et hox benzylzbenze

| -chlo
(4- Chlerqa§ vk mﬂéepéylﬁa%ee@ fstr@hydgo%Hrmw} iR HE AOHOR S in
I I
CHCh 0 Fh Ao PRAR BHted M e Ll P B fornd bR Afer
TLC sﬂmowbd! thes Mﬂnghia&waﬂwh@cmnmeﬁ @ JobhaivntofPPas ét0ung) inaitdhCl, (2
the reaction was nonitored using TLC (PE : EA = 10:1).

mL) wegedderd Eroaniga-1he- Flaesalvtin wigsshetbWaIeddo rogma temparafiee over a
perlocy\?filhﬁor o&g%(ﬁgrta% W remeg )6& rfﬁfglt?o% X\ﬁ& gblvent was rem%ved from the

eoran ayer was washed

filtrats aiider a¢dade NodESOrs The |ctlIdeqjﬂod1mﬁbv&$ purdfid Wy progaratived BOC to obtain
r Na SO, and eva(l%]/rat ed under reduced pressure to

intermggtais AP (¢ aierethodesl (/7). 770 (M - NH,)"

[0240] Preparation of N-(4-(2-chloro-5-((2S,3S,4R,5R,6R)-3,4,5-tris(benzyloxy)-6-

(benzyloxymethyl)tetrahydro-2H-pyran-2-yl)benzyl)benzyl)cyclopropanamine
(Intermediate AQ)
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(2.75 g, yield 90%. 1 NMR (CDA3) : d 7.23-7.29 (m
3H), 7.08 (d, 2H, J = 8.8Hz), 6.79 (d, 2H, J = 8.8Hz),
we209/0%637 | H) . [0175] Preparation of PCT/US2008/074058
2- (4-(5- brono- 2- chl or obenzyl ) phenoxy) et hanol
0176] To a stirred solution of
ob )phenol (internediate H (5.5
. F( ) was added Cs2CO3 (12 g, 36
After stirring at roomtenpearture for 0.5 h,
Rsfhanol (4.6 g, 36 nmol) was added dropwi se,
he m xturewas stirred at 8C0C over ni ght. The
mxpure was extracted twice with ethyl acetate and

0241}, GG S OB IoN TR Sk ik i R n o

(benz?bﬁﬁﬁeth )feBra@ftGi2p- pﬁa@argﬂ)tieazﬁ)bbniacld&yae (Meﬁh@tnzté%P) (40 mg)

0177 reparation

in cmcmcc}mcvm (121-)((E1)19tm2) yaytaskss) et0R6 x50y lownd Py pddican of ob

cyclogpRgani @5 BalRat St i e Aen B B0 MR 7 88 was

added( THE RAEESH @i Lmbiitdred By B.C-MSA B D )stalrtin oTiikteti A 0w i don¥@sied,
added NaH (0.084 g, 1.76 nmol) at OOC degree. The

cthyl petate 2 mbiansk \,V@tpté@ b} weresdded tprapengfethe reaction. The organic layer
d

was s%)apa{t&{@t{%il‘lthﬁi.ﬁ%ﬁ/e%ﬁ? gergxﬁas\?\%(stt]ag 9 rr\xqggétl)glvé’,?gta% ?ﬁérjr%rg?rgf S?téracts
were @nﬂ:ﬁmoghtd wartled éth bpiayr e of etael aaedteantdeﬁfetie@bdvprtdaure and

ethyl acetate. The organic |ayer was washed w th wat
purifigaianiof theesrudg hregucs by pragaratior If&ﬂ?&é PRl A0 mg). MS ESI
(m/z)r g)e Fﬁtessure and purified by columm chronat ography

to o internediate J (0.45 g, yield 78.1%. [0179]

ar ation .

[0242f2 rsw&teosg?éhs“ - oy U @SAAR S RAR- Bty ishrenry 9aw); 6-
benzylokythethyltetrahydro-2H- -2-yl)benzyl)benzyl)-N-cycl lacetamid
(bencyok s ophye’n‘“y Oy Gr Xy et iy ) et T ARy AT o Sty PRRsgagude
(Interlﬁedlaﬁe@&RX mpound K) and

(2R, 3R, 4R 5S, 6R) 2-(3-(4-(2-(but-2-ynyl oxy) et hoxy) benz

S h

yak@- 2H pyran-3, 4, 5-tri ol
a -78C solution of

2-(4-(2- (but 2-ynyl oxy) et hoxy) benzyl ) - 1-

4- bro D
Bn@hIyf offinzene (intermediate J) (0.2 g, 0.50 mml) in
10 oBnof dry THF:toluene (1:2) under Ar was added
n-BuLi (2.5 M 0.22 nL) in hexane. After stiring for
[0243B0 T ansol wtidnaviangrict deed@di 1t g)amd BtiN 60. 0l im@HWaE (1 mL) at room
trasfered to a std'rred - 78C sol ut ]

tempegatarea ERGL 696 mgpr ﬁ@ﬁﬁﬁ%mgwas gAJBBSTlgch@i%‘EFdY?é stigpd fpr 30
B G R S SR R S
tris(bgn@y @8y )g6- (lﬁbtﬁ@loNymnbt)nyl)tetrmh)ydm-lZPbpyI’amebdﬁ@nzyltzten&d) ut i ?n

t
exto3ni GRenRCsfe AR e S U TSl G SRl

reactid@®a$ hohfi@dd b EMINATicr Wﬂﬁ@nﬁ}krﬁﬂ@hi &&ﬁut%d CH,Cl, was
aqueous NaHCO , diluted with 10 of H O and

addedds dilnicttbelsalwiane Thi tetsuEm@m@lxtuT@wa@m iwasledevidnEl,O, IN HCI,

aqueol REHCER I BHGe (ATRIEHLiehad bt B i iy Br§Tuah inhe crude
rodustt ¥ Taf vl £y t 7z
produd Mwﬁa%ﬁ g o R ABRRO B MISTESI (m'2):
836 (ot Hyw&aB B+ )Etzo (0.1 g, 0.76 mml). The solution

was stirred at this tenperature for 5 h, quenched by
addi ti on of saturated aqueous
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NaHCO3, and the organic volatiles were renoved under
reduced pressure. The residue was partioned between 10
wWortoogads3vf Et OAc and H2O, and the organi c | ayRCT/usz)08/074058

evaporated and purified by preparative HPLC to obtain

02445 JiSiavagiop of Nogqr(2-chtaror s S RNl STy
(hydrgglflétdlrl.y 8??%&)%24{5@,34'“ 91)6@?azy§*d)e%z3§)o Wcﬁlo?r&pﬁlm:etamlde
(Compoynd WS) 3.39-3.44 (m 3H), 3.30 (mIH); M ESI (mz):
477 (I\/H-|—|)+ calc. 476. Conpound L : 1 NWR (CD3QD): d
&)

.10 (d, 2H, J = 8.8 Hz), 6.85 (d,

Xd, |H J =4 Hz), 4.19 (m 3H),

. 4H), 4.03 (d, IH J = 4.0 Hz),
382(m||—|) Exanple 5 [0181] The

HOSyTYf s of conpounds Mand N within the invention is
outdH ned in FIG 8, with the details given bel ow

[0182] Preparation of
[0245{ 2 F03R0HR v AR 4-2-¢ Klo@hb-0126; 33, 4R 5 R HR() 3, ave it yredy losoy Y- -

h
(benzgléﬁ%gg'blﬁféﬂﬁhlxdf%‘zﬁhlg/ﬂ%%;b%’@wl)bﬁ’é%ﬂ)aﬁyﬁ’ﬁB)Pmybafﬁfé‘ﬁli@e

(interffediadeTAR) COTIARURH GGGy = 1:1) (4 L) gt room temperapure was

addedeRdAO ﬁyd H)Qndlylhl));ﬂaezqnlexg 65 mL). The rnlxture was stirred under H,. After LC-

MS S%E%% I h%‘/‘%zft r"%‘g%gﬁsglfl}%ﬁt ]g%? rcg\g?fsgpg@ge%lﬁ tration, and the
solvert3Was 4&5@d§5ﬁe?reﬁﬂc&l@r@s@@re3Tﬁé‘cr’ﬂ}dg 5&9@){&%{)@1}@1@3 By Iptefirative

- (hydr oxynet hyl )tetrapy ro-2H pyran-3, 4, 5-t
LC-Mi tatgevermeeineuad BS (¢200. i NNIRAZ00Ha) n;DBaDrm\am m 8L, 2.26

t
GH, 4 G0 Fow s B ot ¢ SR kD e To ) § SR . m)
3.86 (1Hea, 2= QZ%ITth)h@&X/-ﬁtIU({XM) ﬁlt)hm (o, k@ rreslul flena emf, 710627.29 (1H,
was added dropw se. The m xture was
m), 73&'&355@& ﬂ?édN&[E%b@@va%?ror(ﬂ\@ﬁtHC@i)t er which the
m xture was evaporated and purified by preparative

ExampRLI§ t 0 obtain conmpounds M (17.6 ng) and N (13.9 ny).
Conpound M 1 NWR (CD3OD): d 7.31-7.48 (m 3H), 7.09

[0246;r gél%?y%%es(ls 8f &)Hﬁ?&l&dsg?%(zaélﬁq%\p{zmthlﬁ the ﬁv&ltl’(%)ls outéln%(%_ in FIG.

19, wighihe3lehajls 2ve6b81068 (m 3H), 3.53-3.56 (m 2H) 3. 39
(m 3H), 3.35 (s, 3H), 3.29 (mIH: M ESI (nfz) 483

[0247[7M%¢ara@i%h%f3 3lop@[§ﬂﬁ#{ﬂﬂ2§ln ﬂoNWReHﬁl@aﬂai le

32 (m 3H) 6.82 (d,
Ho 2H, J = 8.8 Hz), 4.61 (s, 3H), 456(d IH ') = 4.0

\—izlgt-,—ﬂl6(m IH, 4.07 (m 2H) 3.99 (m 4H), 391
, 3.79 (m 3H), 3.56 (m 3H), 3.35 (m 2H),
018 The s [

10245 kA2 TR ERFHTERA P e Sh 0 RO e
dropv&F $Go a%o%df\ﬂoh R Eﬁ’l?nﬂ%@bﬂr%pﬂie\’(@@ del BWnmbBi82hhydrous THF (5 mL)

Prepar at i on
at 0°2-Thd sQlﬁtl()laWIay Btm(qd) Iiat hio xftyritbe addidientwhs coroplkted T @ thoberdaten,
paraformaFdeﬂy(‘{J' {re (%|3 agt, 8 09 rnrnol) was added. The mixture was stirred for 1h at 0°C,
and allowed to warm to room temperature for another 2h. The reaction was gradually

quenched with 6N HCI (2 mL) in an ice bath. The aqueous layer was extracted twice with 20

mL of ethyl acetate. The organic layer was washed with saturated NaHCO3 solution and
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[0186] To a stirred solution of
2- (4-(5-brono-2-chl orobenzyl ) phenoxy) et hanol

w@ paoperasedi ate 1) (0.5 g, 1.47 mmol) in anhydredsUIidps8/074058
was added NaH (84 ng, 1.76 nmmol) at 00C. The mixture

was stjrred at hISt re for 30 mn, and the
water aripyio @y Bgioy 8”( Y Wéﬁ@%f%tf ¢8R aﬁwﬁs copeei aﬁfiF@P)glVe
crude %@nﬁé@l‘i’a@é’Aﬁf@ﬂ) e SRR Mak US& 8 fthd Ast Fe WhBuMRRification.
| owed to rise to the roomtenperature The reaction

uen y urin ver and
m”ﬂf‘i? 185 S HeoROPEbPptdp- 251 +-ateiBiuBeneRRglshge, o
(]nteﬂlﬂétﬁﬁte\m) vvashed W t hwat er and br| ne, dried over Na SO
, and then purified by colum chromatography (EA PE =
TsO0 1:20 to 1:10) to obtain internediate O (0.3 g, yield

—{|0187] Preparation of
(2S, 3R, 4R, 5S, 6R) - 2- (3-(4-(2- (al | yl oxy) et hoxy) benzyl ) -4

10250y T ity )tign e s mvelonsary lnspr-angial 8! Gnicpsdipie 472 (059

mg) in PO kil é}icﬂ@m@y&weﬁﬁs@m 33 g, 6.87 rnrnol% and DMAP (0.035 g, 0. 2865
(2R, 3R, 4R, 5S, 6R) - %al | yl oxy) et hoxy) benzyl
mmol) atH)°6¥ aph@mmln@(o 96 rnL 6 87 rnrnol) was added dropwise to the rmxture and

the re%c(t%d ! OX%%E L hey ‘f]%ﬁﬂ@é dl%)? éqz gfc[%é% 8&%@3}}%%& 3h, the mixture
was qgerfcﬁcc( %uﬁ%'rﬁ{i QFVJ)&%Y W%Va@QS&%XA;)er b :é?t'i‘%&;c]éd'ztgxmr?&fzfgl? 92 %f/L each

I ntermedi ate
of CHT‘EE Tiod ergamsic (aykr @)15 waded vatlgm?/ W4 aad d\elcbrrprlButq dryihgver
78C.

anby s G T TR R Bt v FiieelsteE pih el N iR p S hifed

by gelt cQ)hﬁfn§ thiohRthgih zttb @Btaﬁf 1n?on§eéﬂ1ate AU (0.4 g).
tetra-O-trinethylsilyl Iucolactone (al so called

s SRR el oo™

ynylon)bBnﬂyl)]iﬁéhjfl)-lﬂh&ﬁré‘ﬂynﬁﬁth&l@deﬁﬁh?droﬁlﬂ Behb{3,[8-tviBB(Compound
stirred for 1 h at -78C prior to quenching by addition
AV) of 10 nL of MeOH contai ni ng met hanesul foni c acid (0. 20
nm.). The mxture was stirred for 1 h, and then the
react| : ' by addition of agqueous NaHCO .
ixtracted with ethyl acetate, and the
7 Ve V\dhed with brine, dried over Na SO
] yaporat ed to obtain the crude product ( 1.2Qg),
HOWwhilch ‘Wds used for tRe next step without further
pudH i cation. To the crude product in dichloronethane
(20 n.) was added Et SiH (0.28 g, 4.8 mmvol ) foll owed
[0252by TaddstiriedrsobitioBE8 (E 2@,4({(584@1)@ -(4-8hl6rayPabd-hydoxyBBzyl)phenyl)-

6y R AR e e h o i nsatedd Dl o it g5 ppron
in 1 miast PVeNghedidey cagad{omg0f. O@ym;saxmajmlé’prsgﬁpmp)z ynyl 4-

the organic volatiles were renmoved under” reduce
methypbeagengsel forgtaintpengdease A4D (Hasegp 8079 mrmié at Il@@tmt@@ne@mre After

stlrrlng"forglﬁ :}h? 56)515%1011 waé:" g\aenﬁi_ge@ Alg E%BI? ?ﬁ tle%gr r I e egr\rllg%gr% Was extracted
3X w1lila8tﬁ§l4ace&v69(mflatee@h) anige @mxﬁblﬁwe@igwc piyeparat iwaehddPIXCwith water
obtai n conpounds P and Q ound P :  1H NWR (CD3

(5 mLpaghpand-brmg PERY tng,qylng-pvggN e@ 421:pnqpntrat80ngof|_t|§§ solgtl(ggan)d
purfifpy Sy by rpr T ARGy oo, '

NMR=(CEB)30D3IZ§ 7.33-B34 (20, h}7,303728 ((F dH)s 8.8, BBIZ{,M 13~A)1L1 (2H, d, ./

oo BT L AR T A5 0

7.09 (d, 2H, J =

uvp)
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8.8 Hz), 6.84 (d, 2H, J =8.8 Hz), 5.90 (m IH),
5.28-5.33 (m 2H), 4.86-5.20 (m 2H), 4.58(d, IH J =
WE2@9820537 4. 19 (m | H), 4.01-4.10 (m 8H), 3. 9BCT/I$2008/074058
IH, 3.78 (m 3H), 3.76 (m IH). Exanple 7 [0189] The

10-FHAATEE /3 2 R o TR i oL s THE Rl -39 o

)1 f L ~ ~
m), 3. [s@ ﬁ%ﬂélﬁ%‘?@%‘i gl_l{ 924 EHCrm 0.79-075 (2H2rn2 0. 62p 0,59 (2H, m).

t ho - G- net.h trat
[0253%; zﬂrsné@@%ogﬁ*@@%%%%'%T{%a%@u{aooy%@-ﬁ-aycmﬂw’pﬁpr
ynylokﬁﬁeﬁﬂlﬁﬁeﬁﬁ)-@ drédmedth@y@udhydrd-2H(RraR-34,5-triol (Compound
ynyl oxy) et hoxy) benzyl') phenyl ) - 6- (hydr oxynet hyl )t et r ahy
AW) dr 0- 2H pyran- 3, 4, 5-triol (Conpound S) [0191] To a
stirred solution of

(3R, 4R _5S, 68 - 40¢hl or o- 3- (4- hydr oxybenzyl ) phenyl ) - 6
- %{wd mat t et r ahydr o- 2H pyran-3, 4, 5-tri ol
HO" % ; o (2dh ng) in DMF (20 nl) was added

(0. 26 g) The| m xture was allowed to stir at
HOY o mt‘é'r‘rperature forA30 nin, and then
2- @bt op- 2- ynyl oxy) ethyl nmnet hanesulfonate (140 ng) was
added dropwi se. The m xture was stirred at 600C
[0254bv €ramiyglund AWerayperrédbyMSastioved2 R 3ReIRERICR)-€-@-clirso-3-(4-

hydrog e sty ey e e a Frsbe AP b £l ingpmediate D2)

with 3?5 ré‘ﬁylﬁﬁ%%o n%@dﬁgmghyl?ﬁ%m%ﬁﬁ n(&&e@ﬁg%ezﬁgﬁ%ﬁth% Ir)ﬁresence

of Cs§14)s, usmgﬁbe gane preicedure-asgdeBonibed abey@®r Cdmpornd AV="1 NMR

(CDg(?_Ié 5 fpz?% ifeH nplzf 1T~72g§(£§1fé15ﬁ rg%? gféa 18’§8~2858ng Idﬁﬂ 0% 8

Hz), 43613(25 . J 36 HB), 3258(($H| dﬂ)] 2}&@ 4 I9~4J H, (131 m)24 63~Hz(»0 (4H, m),

3. 94~N@ﬁ2(t1¢5®o§3)‘34~%|80(1§&) ), §§8¢%164§H)1 q)71@9~ ng4 (12H4 m)] 0=7 88085 (2H,

) néd 2H, J = 8.8 Hz), 4.92 (d, IH J = 4.0
m)oﬁg“@(% d, 2H, J = 2Hz), 4.17 (m |H), 4.10 (m

; 4.00 (m 4H), 3.92(m IH, 3.85 (m 3H), 3.81 (m
Exampﬁ) Exanpl e 8 [0192] The synthesis of conpound T

within the invention is outlined in FIG 11, with the

[0255H etTiclsgnth el dvahmownd BILE BhinPheparaianon ooflined in FIG. 20, with the
detallééggsﬁéld'R’ 5S, 6R) - 2- (4-chl oro-3-(4- (|- (prop-2-ynyl oxy)p

yl oxy) benzyl (hydroxymnet hyl )t et rahydro- 2H-
[0256by rParnpafamOBJOtf (zlgﬁ ‘i/&ﬁﬁé&r@ -(Fyetpxymethylyeh- - acetdbienzyl)-4-

u
eitor{iioty heehydro M mam 0-5-50 rinsrints AUUeTIS SIS ANY ) - 6
- (hydroxynet hyl)tetrahydro-2H pyran-3,4,5-triol
(internediate D) (50 ng, 0.13 nmol) |nDI\/F(1O m.) was
3 I( g,~0.20 mMmmol) and the m xture was
. Then | - (prop-2-ynyl oxy) propan- 2-yl
' (38 ng, 0.20 mmol) was added, and the
e was stirred at 400C overnight. The m xture
“%iltered, evaporated under

OAc

[0257] To a stirred solution of (2R,3R,4R,58S,6S)-2-(acetoxymethyl)-6-(4-chloro-3-(4-
ethylbenzyl)phenyl)tetrahydro-2H-pyran-3,4,5-triyl triacetate (intermediate AX) (10 g, 10.83
mmol) (prepared by methods analogous to those described in US20040138439) in AcOH
(130 mL) at 120°C was added K,CrO7 (6.3 g, 21.42 mmol) in one portion. The mixture was
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reduced pressure, and the residue was purified by
preparative HPLC to obtain conpound T (8.9 ng) as a
wakiove2gsamder . 1H NVR (CD3CD): d 7.25-7.34 (mP(BH)Iszoos/omoss
708(d 2H, J 8.8 Hz), 6.82 (d, 2H, J 88Hz)
stlrred( fmr g%% at tl%%lile(tgnpqré}urej I\}—Dlegﬂ% \pzagr)e rergmg:%l U(I]&GI‘ e[ipcejl p.tessure
AcOEZf M%k'ﬁl)aldeds a&f‘th% %hdsgere $etﬁ9ve@r’8y fﬂﬁ')itlong Tgﬁgﬁgeﬁhbogl elr w?’a]s%gashed
with aﬂaelrsty@ 8¢lukoB0ioN afd@@p enmurlfw pwqrho df}tmgovawﬁmwo iCangentration of

the org%ﬂg %ﬂqed | %]éirpéltr ﬁé’ﬁ“%} &4 the resul%ng %s%ue%ygsllhcai] geq OPurnn (PE:EA =

31) pAR I EInSBORY 243 (4-(2-(2-ani noet hoxy) et hoxy) benz

[0258;:/ n '1‘%“ ﬁi’ﬂl?i%o%ﬁ (35.3’4% ?S%g%ﬁ%&h&ﬁﬂ%ﬂ T2(42EBYd-30aEpibp-1-

en-2- jlﬁﬁnéﬁ)ﬁl&r@ﬂ)et?al{ﬂrﬁ%ppra’iﬂ A;shriin axig e aey(Intphasdinle £7)
- (hydroxynet hyl ) tetrahydro-2H pyran-3 ,4,5-tri ol

(|ntermsd|ate D) <o nmg, 78.7 nmol),

it wer e di ssol ved in DMF (3 nl) at room
t\rrpe,ature and stirred overnight. The m xture was
Ac@'hey e¥dAcact ed with Et OAc, washed with NH C and Nad ,
driedcover Na SO, and evaporated to get the crude
product, tert-butyl 2-(2-(4-(2-chl oro-5-
[0259( ( 2D, BRI ¥tRNTT, PHBYM3I @75 nid, 0BG moneyH 6n {oydhie OX TH sl a)itied

KNS thS §1loh B0 dpretirodice g dorshaine (R ARARERO S
(aceto#%m(eﬁgll)r@ -(4- ;hbé‘f@ﬁ)- -8{:]!01]‘0 n%‘?etﬁﬁ?%rgl H gy%'n 1P B'ttrlyl

purflc I on he cr elnter
trlacetdtes(mbmmdllathlYB @6 dgH0.629 mnidt S@sbluee (Floplweass aﬂﬂddAfter

and t xture was stirred overni ght, at roo
Stlmnﬁ@?fﬁ@n‘é? n]ﬂ%rea%hwmuepe%@w%am%a@e%ﬁ B NGt s

mixture WiEexHa¥cH B3R VAR ARVIE!. aﬁfe%ané@l cﬁ%&ﬁﬂé cafRlAl&e wAlkkd 1X with
the organic | ayer was washed with brine, dried over Na

brine @@)r tocloyiog nvera¥e80. dihcsspdioatod theplytios parati vidy HRIdGe, which

was r s&efgﬁg %ﬁ‘@%%g agwg[ %h;eni%% éyﬁbﬁme(?(&g?gr%még qj .I’Zr? mJ of

AcO XD ?Lléé ﬁlﬂ%{ﬁﬂh Dﬂ/gﬁ)P @&Zal%tg@ quaﬂtlt%@ werclaidedn THeHnl)xture was stirred for 2

h at rqom) teng)e%urg @@dlpmal ﬂlﬂﬂlﬁ@ 311];(3) WS a(d:f_i:b\ed 31;9 mlgs@?&gag(vga};shed 2X
with l(I\FTHCll F&l& 1% éx?gh(irg%neﬁppr}og n% S%IETQ%VQQ/&?ESSB% y on gntraﬁg? Pf tl}{He- |§|2)1ut10n

and pmmaum of Wewiridei produre by Biieltded boludin @at ¢ inlﬂ@dledﬁtd:Aﬁ(286 mg).
13, with the details given below [0199] Pr epar ation

f
[0260§ (sze]()aérat 0 of 821% 3&%5%&8) & (ggetg%m%thxl) 56 9 dlgré))l(nopérop 1-
en-2- jlrbaﬂzy)b)%nﬂﬂbmlp)lbEylbtahﬂ;tﬂydrozlﬂmané%g-ltblpbirnmpbt)aphGlnter;nedlate
) but - 2-ynyl et hanesul fonate (Conpound W [0200] To a
BA) 5ol ution of
(3R 4R, 5S, 6R) - 2- (4- chl or o- 3- (4- hydr oxybenzyl ) phenyl ) -6
- (hydr oxymsélhyl yterr aB dr o- 2H pyran- 3,4, 5-tri ol
(i nt er mEd Z) 0 { and but-2-yne-1I,4
O

AcO
AcO™

OAc

63



di yl di met hanesul fonate (16.9 ng) in anhydrous DVF (10
nm.) was added Cs2CO3 (51.5 ng). The m xture was

waipozd3dver ni ght at room tenperature, wher euUpCHUSIBOMB 4058
showed that internediate D was exhausted. Then the

102615 S R R A S ST D T e foat sy prop-1-en-2-
yl)bergg}gyﬁéngugetﬂalﬁy?&%}l PhansSA yen1 Maskhe nnf%ylﬁ&ﬁa@t@b (g@é Bfg, 0.412

ced pressure, and the crude product was purif
mmolpyndoNBSA 1l &) inge0.bIPE @niad) DbthddrnbaaempondL)WaLs 6l atrg35°C for 2 h.

he PRy N (RO L2208 DA i
H,O aﬁlﬂ lXJwrth iarlge E‘é@r 18 'd)(ymg 0% I(IJZSOJ Igon%el?trdﬂ%n a%ﬂ'%unﬁea’f_f%n of the

resultl(ng]resndl-ll)e by&)rsp}lr(ltme TIH)? gad 1@’rkr1(nm11al|e|7§Z (Pt4o9g) s, 3|—|) /S
ESI (mz): 527 (MtH)+, calc. 526. Exanple 11 [0201]

[0262] hePrEyaMtaltiRfioF (25,3R WRYSS) GR§-2>(4Q‘M’()%-3N(4-{’B mett&yprop-1-en-2-
invention is outlined in FlG 14, with the details

yDbergyhphemd)- évﬂly@m@gﬂetmﬂgp@pmqr@rﬂ@myran -3,4,5-triol (Intermediate BB)
(2S, 3R, 4R, 5S, 6R) - 2- (4-chl or o- 3- (4- (4- hydr oxybut - 2-
ynyl oxy) benz%/I ) phefiyl) - 6- (hydr oxynet hyl ) t et r ahydr o- 2H
Sorpund X) and
2-(4-chl oro-3-(4-(4-hydroxybut - 2-ynyl
HO™ Oy enzyl ) phe ) - 6-
(&: ox%nethyl)tetrahydro 2H pyran- 3,4, 5-triol
HO nl:ﬁ [0203] To a sol ution of
(3RMR, 58S, 6R) 2-(4-chl oro-3-(4- hydroxybenzyl)phenyl) 6

%? ydr oxymet h tetrah dro- 2H pyran- 3, 4, 5-tri ol
10263] 1 iersabADEC, Tk 38 eI Hcaionoms b U rimeprop-1-cn2-

yl)betfzg@-égch ophqxﬁlz)neqya &)roSZPg\)";@/gragllf4 %ﬁymgc&aﬂg ﬁ%teglfng&)ate BA) (110

ure st1’rred”’ overni

mg, 01160RRhA U4 M&@QWNa@ﬁ’e'\@Wﬂe%ﬁaﬂlmﬂ&ﬁW@tlﬁb@ at 70°C
D was exhausted. Then the m xture was poured into

for 2.3kt Brenath@re@mm?amwwhqd VEtOAQ. Adetrethowinghevaelatiles ke
saueofp 5B SypsF il AGEPE TR Ry Piog WAS R wi
satura€dUsdRition @ W, CNasd PMith Bthdridp ke @@ﬁ@ d)\)cée Ndm Concentration
obtain conpounds X (17.68 ng). and Y (10 ny) .
and peifigsgon af tee cryqenpymdycthi wparaavq TBY gawe l@ﬂ}nedvatha\ (g mg).
J =8.8 Hz, 2H), 6.86 (d, J = 8.8 Hz, 2H), 4.71 (t, J
[0264F Prepitationtdf (2R3RHUKSS,63)-2-(dc@otiaethih);6-@-QHokd3-(B¥S-

methYypFoRT ot ¥ DhF DRy e O 2 by AR St setpte

(Inteﬁwe oD): d 7.32 (m 3H), 7.13 (d, J = 8.8 Hz,
2H), 6.90 (d, J = 8.8 Hz, 2H), 4.73 (t, J = 1.2 Hz,
2H), 4.58 (d, J = 4,0 Hz, IH), 4.20 (t, J = 1.2 Hz,
2H), 4.1 4.03mem 4H), 3.94 (m IH), 3.82

’IFD.Exaane 12 [0204] The synthesis
3 AA within the invention is outlined
15 with the details given bel ow [0205]

(25538,4R,58,6R)-2-(4-ch|oro-3-(4-(4-nethoxybut-2-
ynyl oxy) benzyl ) phenyl ) - 6- (hydroxynethyl)tetrahydro 2H
I
[0265?y %%%R&Alélogi gfg??hR(Agg'%’ ﬁF O(Z)é:hlzb[?&i-(’v&@ rgetrﬂetho rop 1 en- -
yDberayh)ploeybyd- ][lpzldarxyh)eﬂ@-l)tetrahydro 2H-pyran-3,4,5-triol (1nterrned1ate BB) (48

mg, 0.11 mmol) in CH,Cl, (1 mL) was added pyridine (0.1 mL, 1.06 mmol) followed by
Ac,0 (0.09 mL, 1.11 mmol) and DMAP (catalytic quantity) added in one portion. The
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(hydroxymet hyl )t et rahydr o- 2H pyran- 3, 4, 5-tri ol
(Conpound AA) [0206] To a sol ution of

W@ IRIAERSFS, 6R) - 2- (4- chl or o- 3- (4- hydr oxybenzyl ) pCiETy10)8/@74058
- (hydroxynet hyl )tetrahydro-2H pyran-3, 4, 5-triol

i TS 20 % o S0l B BT e it
the mﬁ;@{g@ %a%d(ﬁ whth) HCT B&d DO §HStiot td & over Na,SOy.

over ni ght at room tenperature, whereupon LC showed
Concanitvation spdepuyrdaiatioreoDhemsidepnedvst edprepirehve BeCriffordade
) s r into water and extracted with Et QAc, washed
lnten%/\ﬁ%{aﬁg&gt(g?"ﬁd brine, and dried with anhydrous Na SO .
The sol vent was then evagorat ed under reduced

[0266p Pyeprationod ZRSRAR.F8.69)-3c(aeqtoxanethybio(4oehlpyo-3-(4-(1-

v BTG o o 5B RIS e

(Interdddiaté BD)L (d, J = 8.8 Hz, 2H), 6.87 (d, J 8.8 Hz,
oH), 4.73 (t, J = 1.2 Hz, 2H), 4.58 (d, J = 4.0 Hz,
.2 Hz, 2H), 4.03 (m 3H), 3.87 (m
49Mem  3H), 3.29 (s, 3H); M5 ES
cal c. 462. Conmpound AA: 1H NWR

AcO P m 3H), 7.1 1 (d, J = 8.8 H, 2H),
8.8 Hz, 2H), 4.73 (t, J = 1.2 Hz, 2H),
A, 5 2H), 4.56 (t, J = 1.2 Hz, IH), 4.17 (m IH),

. |

H, 4.1 1 (m 2H), 392( IH), 3.80 (s,
IH, 3.64 (m IH, 3.47 (m IH, 3.12 (m IH. Exanple
[0267][3 To02&bo]edTi0eC pyohitivmsd {7 ndh, (@dr@pnh;@l@\&nml) mi @Hie (0.4 mL) was
vention is outlined in FIG wth the details

addedgq ap@ﬁlogegf IWA @20@} OpCapaeltin Qﬁzgflz (0.2 mL). After stirring for 20 min, a

LA LR FDRRIERSEEHC) LSRR S oy sgng for o

addltlsmil QO in@iA, aoiolutlon of (2R,3R,4R,58,6S)-2-(acetoxymethyl)-6-(4-chloro-3-(4-(3-
(5- br omo- 2- chl or g benzyl ) phenoxy) et hanol

meth%wmoarh@t&ﬂa&l)@enayl)(p@emi)t@tyahﬁ/ﬁr%ﬁﬁwf%luﬁé@wk PRHCHHRLE,
aner 10 (A S B O e L i v

stirrechtd&(&ﬂghﬂprm td qlamlshmg mdtlt haaturatetl yolatiomsf NthMBdT l’ha)mixture was

o) rature and stirred ove
extrace fﬁl Qﬁzfﬁz,éﬂ PTEHUC PUHER MG %%edc%ﬁ%ﬁla? prl@ffﬁa hfymg
over N41§ Om QGﬂéEﬁré%ﬁ Py Blitiont Og‘avé\@ﬁl@é iRBGh Rk E@t(%' an)t h
washed with water and brine, and dried with

0268 BePPFEHioDaA Chr-38 s Skg rdRear PHR O LGS or oduct

T R R VA T

3.4,5-frigl A Gonmoapd B on of 4- brono- 1 -chl oro- 2- (4- ( 2-
(cycl opent yl oxy) et hoxy) benzyl ) benzene (I nternedi ate
AC) [0211] IO?\/? of cycl opentanol (0.86 g) in

' 6 T NaH (2.0 eq) was added in

; and then the mixture was stirred at

h> Then 2-(4-(5-

p-,2-.Chl or obenzyl ) phenoxy) et hyl

th I'benzenesul fonate (intermedi ate AB) (2.43 g,

O é)"leq) was added in portlons The m xture was stirred

oom tenperature overn 1%
[0269] To a solution of the above crude (2R,3R 4R ,5S,6S)-2-(acetoxymethyl)-6-(4-chloro-

3-(4-(1-(methoxymethyl)cyclopropyl)benzyl)phenyl)tetrahydro-2H-pyran-3,4,5-triyl
triacetate (intermediate BD) (25 mg) in THF:MeOH:H,0 (2:3:1) (1 mL) was added
LiOH-H,0 (4.66 mg). After stirring for about 2.5 h, the volatiles were removed with a rotary
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wher eupon TLC showed the reaction was conplete. Then

the reaction m xture was quenched with saturated NH
w@qovexissact ed with Et OAc, washed with water aP@I/bsiong)74058

drled wi th anhydrous Na SO4, and concentrated to a

oil., The crude oill r' i ed by _cgl u .
evapofipio T SIS PS CENBR ity aen ) i APGEGF0 TR e qpeanic
layer Was é/égﬁffaged 2he ah@e')oliglayef %@Eﬁ?dcféﬁ 395 with AcOEt. The combined

(2S, 3R, 4R, 5S, 6R) - 2- (4- ¢hl or o- 4-(2-
0rgan(cq5h@$mwmwyﬂh@d)13(eyﬁ1®hlyﬂ¢)pmmyb glphegl 9¥I-Na,SOs. Concentration and

purlﬁsﬁsﬁl Ggﬁénenyg W gélg(.{t eﬁ)rég%';'_e R RaRoraed icoorllpo(u%arﬁﬁ) ! g mg). '"H
NMRACH;0m4h6 SAHHI 7. 2547433((& Qﬂyci mo?mt y=ax0,)28 H@xmpermxh J=

benzene (Internedi ate A

4 HY QP0Rd T { YA 2@,14 1 00 310 S (0 B0 g T 70-3.660
(m, nﬁfxt e rz\j@‘é‘@tﬁﬁaﬁ zfigs ?Q@ (S8 H)U(fgs fo%rz (. D), IR ESEn2): 449
(M+H3, 366(@H®Ht@a498(mmﬂﬂkhylS|IyI b- D-glucolactone (al so

call ed (3R 4S, 5R 6R)- 3, 4, 5-

E trimethyl silyl oxy) - 6 ((trinethylsilyloxy)nethyl)t
vam %#gﬁydro Zkkpyran 2-one) (1.5 eq) in anhydrous

m xture was stirre .
0270] S8 b s i dettiound B bR ndi e SRR REALUERE Y. with the
detaild B¢ e BA6H Phe m&tﬁaﬁ@%%o%aﬁymka@é@ﬁﬁhfmaﬁp@cwéie

3 gin 10 nL MeOH), and the m xture was allowed to
confinyeed msing th@fﬂlrhowerrg)lema@dmr@ aHdNHR datéwemqmrmn a Yhaan Mercury

s00 s 3BhaRb o et g apehea LG ER 5 RIBRE I, v
chronﬁtc@?@phy%tt@ﬁ;ﬁ@ﬁ ionifakas ﬁﬁlsy\@feetr@rﬁafﬁy (e ESnas$iethaWistshvas
saturated NaHCO , water and brine, and then dried with

perforarﬂdmrlaﬂ@m@%@fcomwtmr@@haﬁ@ld@dr%é At Patregricy HELC pumps and
dual YR POBR: G 13 dilRllpP o ek DsBeihpoffive tiet

scatterihg (It S)dibtqat@mm‘.ita REScidk 901 1$0HXimasa Bﬁ\@odbﬁle&r CHBENLS atector
Et 3Si H ( n.) was added, the m xture was cool

n), ed
was Sgtdo as@@er%rﬁff csfiﬁ@ ‘th 2B eetengreﬁ 7id adpdEassgregpvi- atm. “The Turbo

BRI ESATHERD o1, 3P PYE 3L e ARG RSA. o
tempegQiRl FBDOTC, anll ovifise amtem@e@itagbi bf S®tandatyed/ agp@ainsly. Positive
' NaHCO3. The sol vent was renoved under reduced pressure
ions wgrielsqahecd @D diremw te 069 avr.ed Owilt injcetiamcwem gevfagsidfor cach
ter and brine. The product ried with o
sarnplgy i B SRS E R et B SR MAPGPhsescashtg of %
forrmcp y&a il 66th BIPTRT SRBE @aateY @A)Llﬁ’ﬂfﬁappc hi R areet%ﬁf(m (ngyﬁp% aR

whi t e powder "upon freeze-drying
follow?ing gra(imntsaﬂ)h a ﬁow rate(od 2 gL/Ami8g; @O@-lmln 2)5% AGSBB(4H00 thirs 0% A,

. 4 07 7, ( 3. 7 3
1004%,%5%2%11 %A 5&)1/053"};10%% §%§ ﬁ/ﬁp 'g?qp rip, %sz)(gnsf'?s
1.55 H; M5 ESI (mz): 494 (MtH)+, cal c.
93re ne f mq=¢ re REgPpleng ap¢ia nigrmediate
[0271]43’% fMSID‘z ZhI@ lwtzﬁlélse thyd ap¢fater{dnigpmediat
BF) within the invention is outlined in FIG 17, with the
detalls gi ven bel ow. [ 0215] Preparation of

4- br -1 - chlob 2-(4-(2-
yC o EXy! OX efhoxy)benzyl)benzene (I'nternedi at e AE)
216 a solution of cyclohexanol (0.76 g, 7.56

Br” mol) in anhydrous THF (10 mli), NaH
0]
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(60% 0.1 8g, 7.56 mmvl) was added in portions at QOC

The m xture was stirred at OOC for 0.5 h, and then
WQ@2(04/0263br ono- 2- chl or obenzyl ) phenoxy) et hyl PCT/US2008/074058

4- et hyl benzenesul fonate (internediate AB) (0.66 g,

102728 AR g idon g e pealie i bl Sap g g be s A 21 23

mmol§ HOYRALIITenhRR6S @omas £QIR bRyt E%{buhh& HRACHIIBRed by
m xture was quenched with saturate NH C, extracted

oxalyhghidridet (DAS, mha@rfemnwl) mduirisd femdih bt foge tethperatirev A mixture of

atumi g ol R R 7 PSS e ShE o Bing | CREvER) in 15
mL DEM Q@5 ddol@in0dit idé-Bat@iand Me dfH hlgridd/ived BarafrWte 1tli’s|1n|§|\4%anula

(400 MHz, CD3OD): d 7.28-7.21 (m 3H ), 7.07 (d, 2H,
The mixtgregyps) stlr@dgigrqo(gn teppperajure fgr 4hizhhe mixpge pas pg],qed Jonte 100 mL of

ice-co, d grg_%g Ib(gth? ?ﬁréaﬁic’ I%gg S%a_% f§08§[g§n1{h%%91}"€0uf él%l_%[i_k !}Vﬁs f)ﬁ‘%racted with 25

mL DEN]., Thk.cdzhbineddrganic ﬁjﬂ)‘uor{ WaslwishPd efpihrbaine @25 6fl) and dried

3R, 4R 5S, 6R) - 2- 4ch|or03é-(2-, )
(NazSEO@ diltskraapd GX?I)Oé%tﬁ‘é»PW@@htﬂﬂ IhHEeR 9 using 3) &3 eRyABIHY Mith 5:1
hexank ;ﬁtgﬁg E(ﬁf%i#i 0¥d ?ﬂegh:n% EéOAtcrga% 1nQegﬁf%Hﬁ't9 'ﬂF ’/(3"2: l g[ 91%?(1%6%) H
NMR43 600 bz, ICREL)0 6 &- 12- ({47 €2-4 Hy.clibh &t 1(dxi3 8tdndxyHenz9 K, J =

27 HE 05 806 Ot bane T 1) 6* 25725 @ S TRbI 709 & /= 84
Hz, 11, 433139, Jd-6.906 %Q{MH))P VBE, ﬁd%eﬂ o QRVAESE2 Bl (5, 381)0C

and stirred for hen'the m'xture was transferred
[0273L ﬁ'&ﬁ%@ 'tolgg) n(g Iir’gpiso 2 glcllfo?(télgea}lz%)pﬁenmtehyq alcg ; lté/ Jlntermedlate
BG) (3R 4S,5R 6R)-3,4,5-tris(trimethylsilyloxy)-6-((trinet
hyl si | yI oxy) et hyI )tetrahydro- 2H pyran-2-one) (0. 447
Oc canhydrous toluene (5 nmL) at -78 0OC.
e was stirred at -78 OC for 2 h until
at eri al was consuned. The reaction was
quenchedvvlth nmet hanesul fonic acid (0.3g in 10 nL

[0274!\/|9 %_Qeﬁrng%l{,leroe 4a§ d‘tgpoXtor : el(l}loro%gnzoy V\Fene | aceé%] hﬁter@e&n atte BF) (1 g,

2.62 riif@s]) Astdestri flibed OdigaRicthcp (R6 £ iR S 0 sap@bhtaad triaidsildne (0.84 mL,
wat er phase was extracted with Et OAc. The organic

10.4 mymal é@s\héatéd et Cried? hiagtieddeduubp. E@trgmlo@d/emkm cooled to

room r%ﬂ;{erat ar ne ﬁ% ?)e\gfasd alckigg . eSeI p& @ as ajliltzascgla tthyl
acetatk (22anh M)QW&SI@HG@M frfhe R} mIBt dI&d‘(NdQS@onﬁlter&d 2hd s¥mbated.
was added and the m xture was cooled to -200C. Then BF

Purificationgn(sgicpzehpsingan b GRse mpakithdftedhyd pepnic 4o hexna ee e
mtem{lc‘dﬁwzéh@% ngL 'gPeY%fﬁso?féﬁ%Mﬁ E’so%%ﬁ ji‘ﬂc% ! e{ 89 7.10.(m, 7H),

overni g actron reac

4.27 (WS- 6l9eNe g 2Mh, U0 5@t 2MRLed (aquee9s7. MﬁCQm 2. (Eh@ 3H).

sol vent was renoved under reduced pressure and the

10275] Q080 o L A T S B PR OBl (B e

BH) filtered, concentrated to a solid, and purlfled by
preparative HPLC to obtain conpound AF as a white
y oeize-drying. 1H NVR (400 MHz, CD30D): d
, 7.12 (d, 2H, J = 8.8Hz), 6.85 (d,
2 3 8Hz), 4.1 1-4.03 (m 5H), 3.87- 3.79 (m
4H), 3.47-3.33 (m 4H); 3.32-3.30 (m IH), 2.00-1.90
(m 2H), 1.76-1.75 (m 2H),
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1.60-1.50 (m IH, 1.33-1.28 (m 5H); M5 ESI (m2z):

508 (MtH) +, calc. 507. Exanple 15 [0219] The synthesis
wo@ooeomsdund AS within the invention is outli nBCI/US2008/074058

FIG 18, with the details given below [0220]

rep ratio

l0276f ol?fﬁmf%gliﬁe%ﬁ%ﬁ&vhw%hxl GFSHty gt gsmsdiate BG) (400 mg, 1.09

mm01§ Lum ﬁJtﬁ@%ﬂin@Ea%&ﬁ}e {4@2%;@ 318 @) W gnﬁé@ma&hqanpéramre ina
ound br ono- 2- chl or obenzoi ¢ acid (20 g,

rnlxtu 3 rnereZcbﬂ at¢ohof @tdZQ:ﬁ Zﬂlewategt fq1r|3rtg S@k&@h&ﬁlwe&h Iemouaéect and the

residu Sen i 28 115 S0E B Bareq Rl it (IR b 2OGHE), driea

(Na,SOME ficfdtand fédaﬁdi\@ted tmﬁf‘é@ﬁcﬁi b1l @BVl @sifh € AR YSAOWaHARN with 15:1
reduced pressure. After dissolving the crude

hexangHipdmgage inghinedioteaBHdT 1 mig pieldd& % HESMR (¥0 MHz, CDCLy):

721 . 198 gt GBS i AR 25 e

erature did not exceed OOC. HCl gas em ssion was
[02771 r pwa@iynp&@dﬂﬂa-(ﬁmogﬁstm‘w@ﬁnmkﬁ pag- eltlorhenzeney
(Inte q—%l ti on. HPLCMS reveal ed the reaction to be 98%
onp ete after the addition was finished. The reaction

vvas @uenched b pouring over ice. The suspension was

Ued i and extracted 3Xwith CH d . The

ed _brgani gJextracts were washed 2X with IN HO,
IXW|th HO 2 vvlthIMNa()—I and 2X with brlneprlor
ryi ng over After renoval of the volatil

[027 8]: r ﬁmtmez%ft% Gn(SobromﬁeZ elrle@@ewy&abertyl)eﬁ@ﬁs)le@rﬁemﬂdw(teﬁii) (245
mg, O.'g]}’!)m%bﬁ,l aﬁﬁﬁ' bhdMhigE @38] hﬁt, 9 (ﬁ‘%l&l%ﬁ, gatass OF @c].rogldg R4 ﬁtg! £8 mmol)

and tefra-nbbwmamactinhro iajideiyld hd; §.03 Dnorabt Wyd Stjpredny ko tangemature
di I f
for 6 | SYRDHG D) St SHSARBATITLAIL Y B SHIPRSPHRADRE mL), washed with
brine f\}' IBL? hieg & @\I a% r?n%ﬁergd aﬁltﬁes% BrRld) Pfe%alggvé” TL@leYﬂg) 10:1
10. 08 g, andAIN08 g) was add
hexan€iR@Ac Igavemnxermeélavwm @eémegj yiadd 8@2&: "HANVER (319, MH@l @DCIS) 3

o CRER AR R
7'2Hw2§§b%:@ ND6 @n;dzgé ypl)th brine prior to drying over
Na2

vent was renoved under reduced pressure to
[0279?,%%53%%515%%51(% SRIRERER) 215 @0 Buddicy) b HBnzy1)-4-
chloréplﬁrn‘?[m? ZS(tf‘is(Héhﬁﬂg tzdél}/ﬂ%Q?Biyﬂn):tﬂ}d)cﬂhfkﬁﬂ&@@@tﬁﬂ@dro-ZH-

ntermed’lateA To a stirred solution
pyrareilmeqmdeAhd (5 brom) 2- chl or ophenyl ) ( 4-

(br om)net hyI ) phenyl ) met hanone (internediate AH) (20.75
100.) at 3Q0C was added CF3SO3H
a few m nutes the tenperature of the

eased caustng it to reflux violently.
the vol atil es were renoved under reduced
quBn The resi due was poured into brine and
parted 3X with ethyl acetate. The

Br

Bn(p)r s
ext

[0280] To a mixture of 2-(4-(2-(allyloxy)ethyl)benzyl)-4-bromo-1-chlorobenzene
(intermediate BI) (123 mg, 0.34 mmol) and (3R,4S,5R,6R)-3,4,5-tris(benzyloxy)-6-
(benzyloxymethyl)tetrahydro-2H-pyran-2-one (362 mg, 0.67 mmol) in anhydrous THF (1.5
mL) under argon and kept at -78°C was added dropwise a 1.6 M solution of n-butyl lithium in

hexane (0.63 mL) over 15 min. The mixture was stirred at -78°C for 1.5 h. A solution of
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conmbi ned organic |layers were washed 3X with H2O, 2X

W t h aqueous Na2SO4 and 2X with brine, and dried over
WORMSOE6S3The sol vent was evapor at ed under reduR@HUS2008/074058

pressure, and the product was purified by colum

rnetha%?sr t g r(fa‘ @h]gﬁgg g)? 1i*t1)1t8 ale)ql (&J mi)lvglgseadgecg {06![ ee re%lctlén r?ﬁxSture and
allowét t@&w&%ﬁp@qo&n@i@}h@é}%ﬁé@%lr HBERNTNE nRaRial & il ar Rt RiPerature

0227] To a sol ution of
for 2 léh b‘r wiaed sdlufipn ofreditrh iolc)aﬂa@nzbylwaswlowﬂy afdivletn 2esaction mixture

tobrife B SHER. ety PaniRba it Srogh: ol iyt acetae
(3X 2%1?% theHdmbiEQ fHAQcthd: saRdogaY waseaitvitiebliz0Q qu) V&ﬁ?feﬁ

d. The organic |ayer was separated, washed wt
(NaSPh), fidteredriard g ansdiated: drevgatso thintieer s blopsagr gty (TLC) using 12:1

e BYSBRE B i Cﬁ&%w%%t EAGARY LR o)

|nterrred| ate AJ ] .Preparatio

(0281} 4 P(rsmaaqe 5 5,5 eubbl %ﬁa,(ﬂ;m;(wﬂ%whynbenzyn +
chlor R S A R B2 Ry Rttt Biydro2H-pyean,

(Interigdigt8 BIC) g) in 60 nL of a m xture of THF: MeOH H20
(vliviv = 2:3: 1) LiC]—I-HZO (2.10 g) was added. The
[ roomtenperature. After 1h,
acetate (100 nL) were added. The
P was” extracted 2X with ethyl acetate. The
ed et hyl acet ate | ayers were washed with brine
Bn@NNdT tegh over Na2SO . The sol vent was evapor at ed
Bk, educed pressure, and the product was purified
by coPurm chr omat ogr aphy to obt ain pure internediate

282 B SO 4T (BRSSP onsay st P >

tris(be@aleoE&@)?Z@-ﬂ}en’fploaymeﬂhyt)+291n16tb1bxytetrahydro -2H-pyran (intermediate BJ) (55

mg, ogogﬁ%glé gﬁgg% _61%%) ?IE ??xﬁg ZXHQHP%%&EEQ&%% argf)pl,eand tricthylsilane
514 L PRl Ty R e BNy g o

diethyh@berd@r(P@d ({10 0r16a mrhelipes aidode Thantkx thitewdseaicd o Wasn and

~ nonitored by TLC. After 1 h, CH2A 2 was added to
stirretiat]-fteta (€ oo Bt i Watcrd miy) N@@}alddmistoaad@@dn theregaiercand the

t he reaction, CH2Cl 2 .| ayer ar.a
organiel i § it ed s SIRERE B Fon R AR B R By end e
combiNdd SkdAnic KoRitDA LR REasHEBwWRY BAAE At @), lmué@ f(Nﬁde)J@ €Htered and
pressure, and the product was Burlfl ed by col um

evapoeaﬁwb Regnerntie -G il Qi ﬁewﬁéit ACeafe mt%m@dme BK. (89.5 mg, yicld

0 9 n
60%) Ik NRER HodliFp2 gﬁ?ﬁ(% 483]39y7| O 28 0 1HD 522 (m, 2H), 4.88-
4.70 ({nl BH?VWHQBQHAM{) [0233)8 T@, 31&?011 05388 (X BABBAA33 .72 (m, SH),
(0 in tol uene 5n), (TM5) 2 (0.5M 1 n tol uene,
3.60-%5B(md IHndL-E§HAES W0 MtHY oom t enperat ure. After
10 mn, the solution of 4-(5-brono-
2- chl orobenzyl ) benzal dehyde (internediate AL) (0.62 @)
in toluene (2 nL.) was added dropw se. After 2 h,
aqueous NaHCO was added to quench the reaction, and
the resulting m xture was extracted with ethyl
acetate. The organic |ayers were conbi ned, washed with
brine, and dried over Na SO . The sol vent was
evapor at ed under reduced pressure, and the
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product was purified by colum chromat ography to
obtain pure internediate AM (0.5 g). [0234]

wee@paresi on of PCT/US2008/074058
(3R 4S,5R, 6R)-3,4,5-tris(benzyl oxy) - 6- (benzyl oxynet hyl

-2-(4- .
10283} 1 Fbivation of 2 GO BRSO AR TR GR) b SSrisyparioss-
(benz&lo&&ﬁ@ﬁfﬁﬁé’ﬁ‘ﬁﬁirﬁ@fl&??ﬁﬁh-yﬁ%eﬁzygigﬂhléhyl%’thﬁﬁol (Intermediate BL)
4- br ono-'| - chl or o- 2- (4-vi nyl"benzyl ) benzéene
(i nternedi at§ AV (215py) in toluene: THF (2:1) (3 nl)
f zrd O ¥ BuLi (0.34 nL, 2.5 Min hexane)
] b min, the above m xture was added
BnO™ driopw{se™ nt6 a pre-cooled (-78 0C) sol ution of
Bn(§\« R,/ 2 6R) -3, 4, 5-tri s(benzyl oxy) - 6- (benzyl oxynet hyl
t edr ahydr o- 2Hpyran- 2-one (453 ng) in toluene (3 nlL).
Af t 8F"bei ng stirred for 2.5 h at -780C, the reaction
m xture was quenched by saturated NH C and dil uted
02845 {pSaS A BT A& T b Bty Doy e oot
. . _ [ i i ( 2 X > t i
BRSO AR R0ORK) (b2 0
mmolg hvaptaicwgp apPdPoaqugpuercae acrk (@rmiediaad sodiNn @gdt2ter()).4 axg, 0.37

n oi [ 0236 repar at i f . .
mmolf 3 ded OFRvBaFY SRTEUDT T ferids P4 e | FbREAbAYfapntre
was hB#d at670°C for 5 h. Solvent was evaporated and the residue was taken up in 2 mL

(4-chl oro-3-(4-vinyl benzyl’) phenyl ) t et rahydr o- 2H pyr an
DCM (ahatler midira twes AQefdd2BrdoligH o skors Celite@dpasloThit padhwad washed with a

3R 4S,5R 6R) -3, 4, 5-tri s(benzyl oxy) - 6- (benzyl oxynet hyl
copioéls_ amount of DCI\)I until all rnaterlal(had e 1}{[6 } A%/f%er evéporatlzo% of sglrxrfgnt, %/he

4 2o (4- - = M Y. | I ;
s AR 0 TV RO St 2
yield QGRUILAT-ES3OAIS (do/2)) 7Hx (M8),0€1 Wsis- Haddbed Et 3Si H (0. 146

m.), followed by BF -Et20 (0.09 niL). During the period

02859 Fadgitation of (11, 3R ES FBILB Y, $Vads(BBIAV Iy bRAzyloxymethyl)-6-

[ gppr ogi mat el yt(- 50Cto - 1(%?:. The (st iiry?egr)lgg(l ut iyon yWas ¥
(4-chlgr 0-3vidd2t(diflyar ome thogpEtlaxl Hrengyl) phiciny 1) teseadtyidsor 2Hapyran
(Intermﬁrﬂgttﬁgﬁﬁ\q) by TLC, and after the starting naterial was

AL ,~the reaction was quenched by addition of

saturated aqueous NaHC(‘sJB. The sol vent was renoved

under retuced @ €\ Ipe residue was then dissolved

(

n nL of ethyl acetate and water
BnO”™ (X AFter~separati on of the organic |ayer, the
EOUS E;lohase was extracted 2x with 20 nL of ethyl
BnQcefat €5 he or gani ¢ phases were conbi ned and washed

wi t BBBri ne and water before drying over Na2SO .
Concentration of the solution yielded a yellow gel

[ yel |l gel ,
[0286hhiTorn maduts@f 2f(Hdd-dblorgrde(62y. 4% AR RTOIO-3.4. Soisthicnzylexyo-6-

(oenz}Bh SRRl o0 S R b s A P RO L Gllefhsigs o 20
mg, 0920 mmol) and sodium sulfate (0.40 mg, 0.003 mmol) in anhydrous acetonitrile (0.5

(benzyl oxynet hyl )t et rahydr o- 2H- pyr an- 2-yl ) benzyl ) benza
mL) Keptetya eC maﬁﬂ@@ﬁe%?étfhlonpﬁ-(ﬂgsz@gl}lfqrwﬂ)@ceslcsaﬁlwi rmgf2.7 pL,

0.026 @3? 15.2”?_11%%115;(?{1@ Was SrirfecPat'this SRS REN 10230 pir PRRFY bR}V ITRE.

ProduCtw e dx@aoted itd cticyId0 € may)| N3 O9tand Ry slsovatddt-Therragidue was
_(internediate AO (100 rr?) in CH2A 2 (10 rrL?] at -780C
purifiggly Blibpiseg cBherFiER e @ abtam ipfermediats AN g vislhddlo).
bl ue. After TLC showed the starting material was
consuned, a solution of PPh3 (70 ng) in CH2A 2 (2 nl)
was added dropwi se at -780C. The solution was then
warmed to roomtenperature over a period of 1 h. The
precipitate was renoved by filtration, and sol vent was
renoved fromthe
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filtrate under reduced pressure. The crude product was
purified by preparative TLC to obtain internedi ate AP

W@ 3®seps37 VS ESI (nmfz): 770 (M + NH4) +. [ 0240] PCT/US2008/074058
Pr epar at| on of

[0287&)L Pé*e Zration U 3SR AR SBRY 3 @ Rnbomo- a2y L1 s(benzylox
(dlﬂu()hﬁﬂ@ﬂib ¥ )'Bhéhiﬂﬁ% {/'IZ L@ydFoR @%ewahg&mm)@@am 4,5-

') cycl opropanam rie rmedi até AQ
triol (€®mpaund BY)
4-(2-chloro-5-((2S, 3S, 4R 5R, 6R) -3, 4, 5-tri s(benzyl oxy) -
6- Cl O

{ et ahydr o- 2H pyr an- 2-yI ) benzyl ) benza
chye wertwedi ate AP) (40 ng) in CH2C 21 CH3CN (v/v
) ( 1.0 niL) was cooled to QC, followed by

1 my. After 30 mn, NaBH CN (17 ng) was added. The
reaction was ronitored by LC-MS. After the starting
[0288["Bt(§R|3R | AR\BS 68518 ﬂ%@(be%&ﬁﬁky)@@&e@%ﬁoﬁ%ﬁetﬂi% 6AAL D &Y~ (4-(2-
were added to quench the reaction e organic

(dlﬂuq)ra;r@thom)ﬁtlyé}banml)eﬁe Hetrahedepgidowen @yeimogénte BM) was taken up

th tate.. T ' act
in a gl Y bl oA B bt Pl PRBh S I iR Rafopgpzcne
was a@d‘e@iﬁ@ﬂ&wé’cﬂgﬁ?alfaﬁﬂiﬂ& 8 cRArESI VI (R NP Ut frhigalré R8s §lrrdd @ room
crude product by preparative TLC gave internedi ate AQ

tempe(a@rer@l)ier W(EQen(lmlngm forga r(um 1hq—gmxtu1[eomaassed through a short
(]
Celited Rotp 30T b catalypy and e prd aies avaphos witk methagphid ml). Sgivent

was e‘)@po@rted and the Product was purified by TLC using 8:1 dichloromethane:methanol to
(benzyl oxymet hyl ) t et rahydro 2H pyr an- 2-yl ) benzyl ) benzy

obtain Jonponyd BMpCapyigagietdrivale M INVIR (360 Mie, GITLJ: G2433-77d (m,

0, B LT 54k B Py BT S

3.64 (f:".}'d= HORS 6 (88218))3. 483 42dgedH), Py @it yroe7 was,, @H)r LESESI-MS

for 300 mn at roomtenperature. A solufion
(m/z)NS7AM-BDchl or 0- 5- ((2S, 3S, 4R, 5R, 6R) - 3, 4, 5-
tris(benzyl oxy) - 6-(benzyl oxymet hyl ) tetrahydro-2H pyran
Example ¥ ) benzyl ) benzyl) cycl opropanam ne (Internedi ate
AQ (40nmg) in CH2A 2 (0.2 nL) was added dropw se. The

t t
10289] 285k G o T R B AR BT i UL Tl o e
sol uti on. The resulting mxture was then washed with
0290 Brepayaion of ZrryslopsopgimethanghdnisrmediateBSh) 2 was

rennved under reduced pressure, and the crude product
\p%fl fied by preparative TLC to give internediate
AR (2 M5 ESI (mz): 836 (M+ H)+, 853
(I\/H-NH4) +. [0244] Preparati on of
[0291N- (B KrspdtisiwnfM§ pBIIR) SR 25 56 .6 Ei)mBL) 4ndiddindyatagxiy) ﬁi -THF (4
(hydr oxymet h t et rahydr o- 2H pyra I ) benzyl ) benzyl )
mL) wayagdgeq %ﬁWb’pl%ll(ﬁ'éZ&%m b0 @C%%SH%‘) Fd&z@a) Fle grothermic
reactlﬁ?l(w% (Qﬁe fnoagl (}c%bezt{l.zé,ft%rsczoml%t&?%(%lg%,OEI,B%CI;I%CIJ%Z reah 520)}1]1‘[1011 of 2

(2-brcy1)oeﬁ}yl) 1 3 dioxolane (1 g, 5.6 mmol) was added dropwise. The reaction mixture was

o AP VA i
DCM T St d Yp¥nit laleldwdrd whkikad With HRRMJLBIBEEANH86, Wad

concentrated to give crude intermediate BO (400 mg) as yellow oil.
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added Pd/ C and 1, 2-di chl orbenzene (0.05 nmL). The
m xture was stirred under H. After LCVMS showed the

W e@pn2ass7 mat eri al was consunmed, Pd/ C was r enoREDUR008/074058
fiItratlon and t he sol vent was renoved under reduced

r sure cru rodu |f| .
10292); F52piirioh of 2 oEopEbRg s AueRilibarchps iignata (ngyapediate
BP) (400 He, CDSCD) d 0.77-0.87 (4H, m), 2.26 (3H, s).

262266(IH m, 3.26 (IH d, J = 8.8 Hz), 3.36-3.46

. 3.66-3. 69 (IH ), 3.86 (IH, d, J = 12.8 Hz),
TsO OZ\W12(3H S 456 (2H ), 711716(4H, m
7.26-7729 (IH, ). 7.33-7.35 (2H, m): MB ESl (miz) :

10293 %&%@W&@Cﬁ.ﬁ%ﬁxwﬁw SitRbant SR B MHEg mL)
were éd?le& el &91 rﬂ% uh ltrﬁﬁlogeaha'E't Q. ﬁfl Q%ll%o[) Ot/ deaction was

Preparation of 3-cycl opropyl prop-2
stlrrect atrm@mngdp@fatareﬂdi)erm@mﬁllemﬂbﬂ@cnwas anddgdi eylldl the tnacatmn was

exrad S BT B C&nbé?ﬁﬁ*ﬁ%%@ o e gt 85 3%

Na,SOIBhd cortcidiydioanSe d K ldw olfLDheadil %urm BPrepdr R VEISC to
stirred for Ih ter the addition was conpleted To

obtairt intosmedRigtBR 0 fpé}%faqulﬂﬁv‘fdéhyde (0.273 g, 9.09 nmol)
was added. The m xture was stirred for Ih at OOC, and

[02943 Im*apﬂramn\mus,m,mmsstmemlmes t4o(2 anot her 2h.
The reaction was gradual | y quenched wt
cyclompaﬁyqtb@xxamwl)rﬁ@lﬂhéébwqxawfhmgtré&xdra&%wyrw -8¢,5-triol
| nL of ethyl acetate. The organic |ayer was

(Com%ﬁﬂdﬁ ith saturated NaHCO sol ution andwater prior to
gnhydrgus Na SO . The organi c phase was
8 " vég?rude i ntermedi ate AT (550 ng),

t he_next step wi thout purification.

Preparat|on ofgg-cyclopropylprop-2-yny|

dryi ng aver

~ethyl benzenesul fongte (Internediate AU) [0250] To a
stilrred sol ution of ctude 3-cycl opropyl prop-2-yn-1-o0
(internmediate AT) (0.55 ng) H1M)m_ddﬂ02\ms

10295). 355 7S BT PR PR Rt S oty By Bphenyt)-6-

(hydréRyd thWRStr G ERA AR P58, 5tidiot Gﬁtefﬁléﬂléﬂté ®13(30 0Be0.08 rnrnol) in

reaction tenperature was held so as not to exceed QOC

anhydpgusdpME(il rrmlp)rwerf: efdgiZ- cyqi@rnmety@ﬁﬂefl drmctioy|benshegsultpndic

x t
e 0L BRSPS OUB1 IED DA I DG e
stlrred/\attrhora@%ﬂﬂ@htumlr W2heThdar the reabﬁordmyxm@ veasefou gy roatsr,
The or gani ¢ phase was concentrated and the

extracéqdu\wéh B|A® a@@lted\mlgh brl]ﬁq fip@(awgﬁ) a@]éy re Ny O4 and concentrated to an
oil. T%E@% glgﬁf?aql At %é?lc?t#\ae' fipl OLEHPE c%'hﬁ)oﬁ‘}rh h@ d l%g) as a colorless

repar

oil. 'H RSIRRCDRDBSE, BRBO Pm( JHE L 1dr(ds B=(48 13 1Y) bBArdpy+ Brédiiz, 2H),
4.13 (g Hod S HERAID) BRLATE JEB 3R @D SR M) Y033/ JEDIMS ESI

@n&)@ﬁﬁ@ﬂ+ﬁ)ﬂc§kt4@pl (Conpound AV) [0252] To a stirred
sol uti on 'of

Exam;,_ﬂ%f’R 4R, 5S, 6R) - 2- (4-chl or 0- 3- (4- hydr oxybenzyl ) pheny!

[0296] The synthesis of compound BT within the invention is given below.
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6- (hydr oxynet hyl ) tetrahydro-2H pyran-3, 4, 5-tri ol
(internediate DI) (20 ng, 0.0526 mmol) in 1nl of DWW
wormaekdegd Cs2COs (21 ng, 0.063 nmol) and PCT/US2008/074058
3-cycl opropyl prop-2-ynyl Anet hyl benzenesul fonat e
i er ned; at 20 , 0.079 at r
10297} o Bisgpatigion of g Gnpitogiorseuiinpt U BRe B vas
quenched with 1mL of ice water. The mixture was
§racted 3Xwith ethyl acetate (5 nL each). The
Mo Myl or gani ¢ | ayers were washed 2X with water (5
nmL each) and brine prior to drying over Na2SO4.
[02980CE P i Adidrogthfol {1HRg)s 03WibdlardDbnpY19.8 kFa@td BANGI S bheere
crude product by preparative LC M5 afforded conpound
mlxedAngth@r, pity) then phenRtyrepRebyatedito7] 097C ang gtigredfor gyt h. Then the
7 11 (2H d,
reactlgn rm;gu@ V}Lﬁ)dls leggo 8?;‘[@%1 1{102Hhec§at}_|?R (]8;.7’%  4.61 (2H,
Hz), 4.1 1 (IH J 2410404(2H
[0299hd Prsparazlsn@f 21(22282-m§lu0@egwxs)eslwl(4rme hyjbenzeesulfopafe

3.49-3.39 (3H, n), 3.31-3.28 (IH m),
(I“te'rf'l'gii-‘?aﬂ (IH, m, 0.79-0.75 (2H, m, 0.62-0.59 (2H,
E Fn) [ 0253] Preparation of
%@\)34R 5S, 6R) - 2- (4-chl or o- 3- (4- (3-cycl opr opyl prop- 2

ynyl oxy) benzyl ) phenyl ) - 6- (hydr oxynet hyl )t et rahydr o- 2H
[0300by r2a@232ﬂ4rli$uctro¢tb¢xy()@bmmb Gnteravyiafed3RN(1 2 Gappoasridssolne dars

anhyd?é%%%rﬁ é%n gaﬁg Q?%ﬁ RS &dged\; athlthe mixture was stirred at room
tempoidtEfe Sy D@H Zifle} RIMEIAYTC Shdhdacth® ¥4k &&hﬁl@ﬂéYﬂﬁ&rtﬁbﬁlﬁxture

yran-3, 4, 5-triol (internediate D2) with

was PEUreq 1o p\fa@éwwé@ uithrlyA, washed Mfyﬂhty@ﬁgreaméémmﬁowétd@ed with
oy L I8 0P L LGB SIENE T e RERCESH G 1

chronNM%rz(&W@btauﬂm?erﬁédtheaﬁs (BHg). n) 7.1 1- 7 08 (2H, d, J
8.8 Hz), 6.86-6.84 (2H, d, J = 8.8 Hz), 4.61 2Hd

: ) 17 (I H,

[0301,}0 ‘Pr&pz@ra‘ﬂih ‘Qéﬂﬁkh&%’ks gR?M G c‘i‘u&ﬂ? 3- (44&2)1&13‘2 YR
triflu¢rolefhaxy)etBoxi3béhzgYphényl)-65(hy droR 9metliddtétk dhydrp;2H-pyran-3,4,5-
-0.7ﬁ5‘“2H n, 0.62-0.59 (2H, n). Exanple 17
ung )synt hesi s of conmpound BE within the

i nvention i outI ined in FIG 20, with the details
€ ! reparati on of
cet oxynet hyl ) - 6- (3-(4-acetyl benzy
t et rahydr o- 2H pyran- 3,4, 5-triyl
diate AY) [0257] To a stirred

triol

(2RBR 4R, 5S, 6S) F2- (acet oxynet hyl ) - 6- (4- chl or 0- 3- (4-

eth Ibenzyl%pheggl)tetrahydro 2H pyran- 3, 4 5- tr|yI
[0302f ¢ Tad@B SReAR PO 2AXA- oy bengy D pBemhbd)

(v R AR TR ﬁn%iiaaﬁ?f%%%ﬁ?%ﬁ?é#%%?&5’3’%® " g Avdrous

DMF K2€¥ £dlcd 8-(3,200 -trfluoda:thoxyl)dthyll-mohyhentdnosul fohhe (imtotinetdate BS)
' h at the sane tenperature.

sstirred for 2 Iatll
(1.5 e&ﬁ%ﬂé Gehby é%eq)naéer MiEYIEER SHFed 8t oM teppetatiyg £or ?ter which
LC- M@%o@vgg tl%qjeééiiﬁ)n Vs\ﬁ%toﬁl%f@é’ 9 l?é{acftlbﬁ Ml?t'ilfeoxﬂas Jd?l?ecpﬁlﬁﬁ@ht%r

l'ayer was washe a saturated sol ution of
extracaaudwibln Eﬁe washadrwitlowatey amgbmme and\dhe®Aried @uh(aﬁhyd'raus WaSO4 and

concePgtd fo FEOT duf al vy e B P drp MR (bt Sampound BT

(117 mg). '"H NMR (CD:0D, 400 MHz): § 7.32 (m, 3H), 7.11 (d, J = 8.8 Hz, 2H), 6.86 (d, J
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3:1) provided internediate AY (2.3 g). [0258]
Preparati on of
W@ 2RIBERSER, 5S, 6S) - 2- (acet oxynet hyl ) - 6- (4- chl orREBUSW0E/(74058

rop-1en-
_ -yl ) benzyl ) phenyl )t hydr.o- 2 p n-3,4,5-tri
- .8 {2V beaaeds (i abhed b GhAg): 19356 D5Emasid Al ko4 (m. 260,
3.90 ~Q§ E‘lﬂ%ﬁ 1r(337'é8~ Ly g&l 533Wm)lz 39famt ohyem { 3 27lan, WA, MS ESI
d KN(TMS dropwi se. After
(nvz)ét)? (Mﬂﬂg fC®1|C ims m n, (2R 3R 4R 5S, 68) 2-

(acet oxynet hyl ) - 6- (3 (4-acetyl benzyl ) -4-chl orophenyl )t
Exan®ld ahydr o- 2H pyran- 3,4, 5-triyl triacetate

i nternedi ate AY) (360 ng, 0.626 mmol) in toluene (5
I Vi cti on
[0303&/‘5)%‘@‘%2 o BAGEEr cfilifofha BW il YRR it DPRISRCL
xture was extracted 3X with AcOEt. The conbi ned

[0304}y g}’aﬁp%raéwpﬂéér(gm)@h%i-%vsg}ﬁ'@ay)ﬁbwl {nfrrmediaie BLD ¢ o

dry| ng over Na2SO . Concentration of the solution gave
HO e esi due, which was redissolved in 3 nL

o , and then 0.2 nL of pyridine (2.47 mmol),

023 of Ac20 (2.44 mmol) and DVAP (catal ytic

quantity) were added. The m xture was stirred for 2

[0305ht Togoin lﬂtmp@‘ﬂabren@cyc&@ll@ﬁXH @%@0 maz(uazhxctguwQngnL) were
th with |
saed iR i ) FORE S G0 REPE O Rl Wbt R i

overnipht, tafer &ﬁicHtIII@W(PEH*EApﬂUQO i) $dtrica@mhOfeadtin VGE[SLUéﬁl t@deh the
by silical gel colum gave internediate AZ (286 ng).
mixtufQEEOouRdin iy wetcopndofxtracted with EA, washed with water and brine, and

conceé%ﬁg&g _% ?ﬁlROlE %hqc@ Wgs Iglﬁﬁ?edog(yy c%%n@[ ﬁrogla{o?érépﬁy (tg og’taﬂlngpen%edlate

BU (0% gj,) benzyl) - 4-chl or ophenyl )t et rahydro- 2H pyran- 3, 4, 5-
triyl triacetate (Internedi ate BA)[0261] A mi xture of

[0306§ Z%r%ﬁlr‘}la?ﬁ%’f @%):y&oﬂ&cfhﬂmgﬁtenwlh 1ﬁet§1§7llﬁzhk8{e9ul¥m(a4e (p

(Interyiu)(hmm» phenyl ) tetrahydro-2H pyran-3,4,5-triyl
triacetate (internediate AZ) (236 ng, 0.412 mmol) and
TSQ/N\)SO 0 nmg, 0.618 mmol) in chlorobenzene (5 nL) was
stlrrt 135 0C for 2 h. The solids were filtered
and ped with AcCEt. The organic portion was washed
I X vvith HOand IXwith brine prior to drying over Na
[030750 To Xychnti-atdngloxgRthapul (ihtteaddiae Bef) (0.8ey) iesulydidig pyridine

resi due by preparative TLC gave internedi ate AZ (144
was aqifbafi T g]eq):;r Emléw%wa%fftlrred at room temperature for 16 h, after which

TLC %_%@e& Bxe%é%n@@s c%n{p‘ﬂet& QiR Gal goﬁgél I m{eﬁ)&xltra@t@d with
EA, Wlsl)dniamﬂyiw)i&h emrybl)ndi afdgdedwitheblndrousela,8 Dy davéiiway ramoved

and th@éf@@ﬁ 54%0 ébégf lugnry I%%%B%%%S%‘}M 96t§ (I%Ttgtemes %*e@*r‘p{bo%%
en- 2-

[03081/I Jrvepanaitipn Hf (25, 3R A ENGR)-L et rehbordr b (R E-(eyclahe824, 5-tr

enyloigergsyfeithhehy feed o oBediDiehabi s ARy Skt

(Compbiuid Bt 700C for 2.5 h Then the reacti on was
quenched with H2O After renoving the volatiles, the
@xtract ed 3 X wwth AcOEt. The organic

IX with a saturated solution O NH
3 A i ne ior to drying over Na2SO4.
ncntrat| on and puriffication of the crude product by
Hoprepatati ve TLC gave ermedi ate BA (48 ng). [0264]
Pr gpar ati on of

(2R, 3R 4R, 5S, 6S) - 2- (acet oxynet hyl )-6-(4-chl oro-3-(4-(3
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met hoxypr op-I -en-2-yl)benzyl ) phenyl)tetrahydro-2H pyra
n-3,4,5-triyl triacetate (Internediate BC) [0265] To a

WG 2100026587 Of PCT/US2008/074058
(2S, 3R 4R, 5S, 6R) - 2- (4-chl or 0- 3- (4- ( 3- net hoxyprop- I -en

[03095 | YIRS YRy Phafi o) 264 P ot rPe Rt g0 2 H- pyr an
(hydr%%nfgt@l}(tétgﬂllydfd thl-ep?'y%di% ﬂtSth%B@mt(eﬂﬁedﬂ}e lﬂ;i)}% ()]-mg)rﬂll a)nhklﬁ‘rous

was ~added pyri di ne

DMF fusid aslded 2Hyydoize-3-ongexyithyhd me1hm¢n@mdo®m@neme3me BY)

(1.5 SRR DS P ETET W RRR sl BrusBRL blPRranbR g T ffter which

LC- Wsh@lx‘e@the%@cti@ﬂd@@ comipibtd. e Meactibh ehiN@ee WaSHREePitoMvhtdr,
and I X with brine prior to drying over Na2SO .

ethaC@ﬁn‘{ﬂélh Efatvashedarieh pater ﬂmctlmme@ Angthen ﬁ@e@ P anpydsauscNa$Ps and
conceﬁ%ﬁg@f aé{:drée/lg él“;ﬂaetglr%{ﬁ 0O r\ggs%drﬂfearb%%p%hﬁlv% (%II‘I?@ tc;ngtaln compound
BW ((2R@% ARNAER GSD-QD( 406G My N& T BRI, 8H{,4% Cihdoy e-538 4; 1), 6.86

(d, J 7 $rdtro R et %K/Tf&@&ﬁ{?ﬁbﬁ;??)(%é@y‘ﬂ J brekiA (- AEabpd rob BHm,
3H), %gygégbgg(pe éﬁ?g)h%L 3t o' | on OZ% létrltz%r (%K?QH?HG@DX Q26 1h), 1.80
~ 1.6t 2H)i h.7CHACS (g cm) Ms Eﬁhénézal d@@(wﬁm atlcovSof TFA
(12 m., 0.16 mml) in CH2A 2 (0.2 ). After stirring
Exantp@ 220 mn, a solution OFCH212 (43 ng, 0.16 mMmwol) in
az2 (0 2 nmL) was added. After stirring for an
20-m n

103107535 A 5 Gy hon B B2 R R pvsioncinsiin 8. (- 3

[0311iretl’f*ren§r;9|ﬂ@p-qf (Bh3zyglopramyignopphemnl ol biteemodiate BX) pyr a
n-3,4,5-triyl triacetate (internediate BC) (32 ngy,

HO\/%é\Q%mnl) in CH2A 2 (0.4 nm) was added. The mixture
Stirred overnight prior to quenching with a

saturated solution of NaHCO . The ni xture was
[0312¢x tTrosecsodatio@Ho - ¢yr¢1c@=mlmppazlth ll-imé(lotegaedlatep’df)t(llcgq 0WA86 mol,

purity B GR 0 g A, P it e S R LA s dP 40 g 0.021

mol) 1%@1? e rnlb 9‘2@’%] TBE ?&ﬂftﬁ‘fg' s@ﬁltl‘afl was stlrred at room temperature for
58 6R) - 2- (4-chl oro-3-(4- (I

35h (anétltwwﬂmhhg |V&)1‘dly2ﬂ mboﬁlpgbmb?en?hﬁl a)quh@rsylhyerﬁva@ ley otacsedy S 10 ml

of ethf%gggfhe-%%g}/rgg?o&gq%%%%g fxﬁ:ée \g’gsg\e,‘é ﬁlus&éx atngwgl anF?? brine, dried

over aﬁlgﬁﬂrﬁﬁ‘)s ﬂﬁés‘iﬁ £ cotieéRRIIS WERE D drnRdiaft BRI(0F8 ¢, purity 62 %,
4- (I - hoxynethyl)cyclopropyl)benzyl)pheny te?

yield T‘ﬁy V-3 Hq@wearﬂlswmls whighywvag uscé@eﬁlamext(stérpt withedifether
(25 nmg) in THF: MeOH: H20 (2:3:1) ( 1 nm) was added
H20 (4.66 ng). After stirring for about 2.5 h,

the volatiles were renmoved with a rotaryevaporator.
[0313irh Prepayiagiorn oRAE)-(3aReameny opr k- anyheyeloprepane)(Infepmediata BY)

(20 nL), the organic |ayer was separated, and the
Br\/a%;gﬂs | ayer was extracted 3X with AcOEt. The

C I ned organi ¢ phase was washed I X with brine prior

to drying over Na SO . Concentration and purification
[0314bf Toreesatuticneo fiEpdteytiopsopylpepal ani el (HRUGcHidtoBX2(0.375 g, 2.37

rnrnolgf)) 9%99 BE 7(5?5_‘61y1 %h§%4 W% %éD@oép%oalsﬁE%mm_ﬁie (0.36 ml,
3.83 mmafh af 8sC. ‘]Aft_er%eﬂl HKerred i) the arkOtentheralurt 8 #h Hee mdktlire was
4.1°1-2.01 (m 3R), 3.87 (d. 3 =796 H, TH,

warm@] 60re8ma@6mperature and stirred for another 2 h. The reaction mixture was poured

purlﬁ(l‘,_a?

into ice water, and the aqueous layer was extracted 3X with 10 ml of ether. The combined
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(m IH, 3.48 (s, 2H), 3.45-3.34 (m 4H), 3.26 (s,
3H), 0.83-0.82 (m 4H); M5 ESI (mz): 449 (MrH) +, 466

W@ dpNbRZS37 493 (MHHCO 2) . Exanple 18 [0270] TR&I/US2008/074058
synthesi s of conpound BN within the invention is

tlined in FI the etails given low. The
organglivy G phe b ol ptreBics et wtb s Sfastdh ot
concei’iﬁ&t@d EPEYthih RG-S BYN® . 504l QW c@lgde%}'eg@@/cﬂif Sichhihs VB in the
data were acquired on a Varian Mercury 3
next sgpevithoupbirther purifd@onHz, with cheni cal Shl fts
referenced to internal TMS. Liquid chronmatography
[03158] aepMRIR0T (Z8)3RAR, 9816 RR-2Y( 4ot R R{(EY-3¢ LC- ESI - M5)
anal ysis was perfornmed on instrunmentation consistin .
cyclopyop llwmﬂmnmmww Serdraxymethg) iy dsord Hapyran-3,4,5-triol
(Comﬁﬁ% th UV detector, a Glson 215 autosanpler, a
c evaporative light scattering (ELS) detector,
and a PE/ Scbpx APl 1150EX mass spectroneter. The ELS
detect g’ s g€ 0 tenperature of 400C, a gain
‘ 1 a pressure of 3.3 atm The Turbo
ray source wag”enpl oyed on the APl 150 with an
Hot' o -sphgy voltage af 5 kV, a tenperature of 3000C and
ifjce and ring tages of 5 V and 175 V
ectively. Positive ions were scanned in Q@ from

mwtﬁi"# st ieOhdian 2 B ) S OR Do ME RO G pdrvpheny)-

6- (hy&@?&ﬂl@th?l%ﬁ@l%l(ﬁ@-@ﬂ ?}r@ﬂj&QﬂCS Bidd @Iﬁé‘rﬁéﬂﬁ‘a’c’é B d71 'rr[g bQD'? mmol) in

C grade wat er HPLC grade acetonitril

L5 mh@ﬁ I wies fdded SWG@; (¢B i, &nlt46 rwnoh) and {F)o@- hfratnepmp 12
L/ mn: 0.00 '- Vs B 4. 00
eny)slopftting ieRnglike spS el df Gniehipedhle LibGghiyithg b te

reactioi Was §&tched with B.mi[d32dclatE¥. @pahakiuehwes extracted 3X with ethyl
5- br ono- 2-chl or obenzol)_‘/%) phenet hyl acetate

acetate (étné)r ﬁ%‘blth@tcéﬂéﬂefim}c cra west washed 26F with migtar €9 &il) gnd brine,
dried gxyeq 'N §§ %ﬂ% nl(%‘iw RS p%ra?l((‘f% gé:(gaa% o%ilatu? §?m%ound BZ

rous V\HS a a cat

(8.6 nag)D'LHINM)R (omgomhomm&)b&mm ¥B3 @, on) ad80(-17. 95(111 dd, J=8.2,
d stirred f erature

2 ot AL or @RGP Ha Rt SbiER bR o6 796 oh a3 8 T havap (¥, .
= 15. ?%q{;%a?@@tw& aselal £=(3238 gfﬁzgnﬁs 23 4;12@? dH1 oﬁ% A 0 H),

s cooled in an ice-bath d the’ i dé
4.10 (Wdsd tfafSfdx)r €08 +3.98 (b iddg/ a 26 dnui.a. HZPhe 90ri-»3t 8 @ Hyas, 3.72 ~

3.67 Ghuria 1t 8 20001 | co Do - il 7 an T WE hgadPe 0.1

2H, thpyer Was7i39) @i;eds ER uBQYR-3p Waiconeovas extract ed
( vvl)at 25 nL(DCMS The cog‘giﬁﬂed grggir?l c solution was

Exam\/\% d wth brine (25 nL) and dried (Na SO ), filtered
R evaporat ed. Purification on silica gel using an

colum with 5:1 hexane; Et OAc fol | owed, by 10:
[0317hexTé1ﬁéy1Eb@@0@%quﬁ EGmpithiy the Bwe{ltzornlsgmﬂmeé IHHF%%Z with the

a2 P00 o B Ry By i iy f

confirfhed @ising  thdamalBicdl ptocedulds, asﬁeéiﬁlbéd; in EXdmplé.183 (d, J =
8.4 Hz, IH, 7.30 (d, J = 8.4 H, IH, 431 (t, J =

[0318? %reﬁb 2 1Gti0% o §"&aﬂl?brgéth()ﬁy)ethanoﬁ(lﬁterﬁleﬁuﬁ@ CA%H) 2. 04

[0319] 2-Fluoroethanol (5.0 g, 78 mmol), tricthylamine (8.4 g, 83 mmol), and

tetrabutylammonium bromide (0.50 g, 1.5 mmol) were combined and stirred at ambient
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[0273] Preparation of
4- ( 5- br onop- 2- chl or obenzyl ) phenet hyl acetate
w@ bowverasedi ate BG [0274] A m xture of PCT/US2008/074058
4- (5- brono- 2- chl orobenzoyl ) phenet hyl acetate
inte di.ate B , 2 1),.borontriflyorid
tempe t@%@rf{){'gpﬁer Eth@rr%ls %ﬁrﬂﬁog%@%hgﬁn%@bwm Agnd fhegpy Wlting
mixtuﬁeow?s‘]hfm:ed al‘@()(ﬂod%?llk hv@?elﬁﬁﬂﬁﬁi%llaﬁgg foh% ea%tlgn Mx@re at
seal ed tube. The reaction ves was coo eé to room
atmospkerjpepragsurcewaygbrioc@edvat ©mofd (Ibvwb@iliwg$o'ﬂld tHeaids. Thebsequent
. ...prod was extracted with eth ace ate (2X 25 n),
dlstﬂl%wéﬁflwnmufmnﬂsr igh vaquum Wpy f 'itsmﬁ’? fidg e%“pound
a t [ i
(1.2 P PAPHAPAL A TR LRl 2@3?2%52“%‘%&@%%35‘3% 137 when the
produttn e i @ﬂl@cth;u(lﬁamlgtgvacyuml dHESMR ((]D@MB(I(BM(IHzMHZA} 52 (dt,

2H, Jﬁ?%'@h;l ﬁﬁﬁ}d éﬁ@ grg]é( oy, 3‘35@(ft bd); g S:|z éH)

2.05 (s, 3H). [0275] Preparation of
[0320p- (P4rep5mb10um522(2dlutxmeﬂhemz)ytlyyﬂ)Henwhymehmlsulfonate
(Inter&ne((% ate BH) [ 0276]
- 2-chl or obenzyl ) phenet hyl acetate
(i nterrredl ate BG (400 ng, 1. 09 ) and potassium
carbonate (481 ng, 3.48 mml)\ stirred at room
tenperature in a /Xt\u—r%\o’f\@ nmLipet hyl al cohol and
O. 5 nm. water for h. Sol vents were '\@ﬁ/apor ated and the
due taken up in 25 nL ether was washed with

wat
[03211 5 W)Flaﬁr@e@pmeth@n@d%ug, l&rm@el)mﬁols@efulqu t:lelpe@e 0.19¢,

Lo SUBRISY BF13.E500 bARLARR BB LERSHEl TR A w0
The r@hlt{n%ﬁixﬂﬁe Wik Srebd B9 h at ONM%f(e?’ %ldﬂ""tzwa i@ted: dlfiectly to silica
7.27-7.07 (m 7 4.02 (s, 2H), 3.84 (m 2 2.
gel ch((mlatggipphl@lm %r((rmtt]ggne a@ e ¢Iventtro give 2reriitle cornpound (70 mg,
o t.
27%) 5% EREREN) PG shyprisc i bsaizs o5 o b Tec kP BBy it
smau@ cbluaﬁreglml abceByikld GEFI@MR\(UDKISUB@) ®fHz): § 7.79 (d, 2H, J=11.6

&5 br onmo- 2- chl or obenz I)ph ) et hanol
Hz), i e Heérdtlé%“(‘ﬁiét S b B TR = O, bl bt 2 T 64

Ho), 378 @afﬂgﬁfdﬁ R PR D T R A S g 0,
was, stirred at roomtenperature for 6 h. Water (

0322} § rﬁ.“fl)%é'é"’ad’&é%saéﬂé%% pRe:2Ud-chem-3 -GG or m (3X 1
ﬂuordgt-ﬂo g}ﬁbk%iy'lb REANIR 6((hédmx§né%lﬁ5irﬁ%r b oozt (Bif}an -3,4,5-triol

d eva orated reparati’ve T
(Compeumh@CEt OAc gave internediate Bl (246 ny, Vi eI d 89%.
1 NMR (300 MHz, CDO 3) : d726708(m 7H), 5.90 (m
IH, 5.22 (m 2H), | 2RO 399 RH), 3.64
(t, J =6.9, 7.2 (t,J:)(\g/Q,72Hz,
2H). [0279] Pi&p
(2S, 3R 4S,5R, 6 3t (2- (al Iyl oxy) et hyl ) benzyl) - 4-
chl or ophenyl ) - 4 ot r'1 s(benzyl oxy) - 6- (benzyl oxynet hyl
) - 2- met hoxyt etrahydro 2prran (Internmediate BJ) [0280]
[03231_o <Za(2nflﬁ%%b'{tﬁ )%eth 1 4 beeﬁgeln[e)sql‘flo_ng‘ﬁeo% mg, 0.19 mmol) dissolved in
anhydiewsHD MIFdB enlzenss a(dldnd @rmﬂahkaioataﬁahmg (OR23R, Ftﬁ 5S0nR342 - (ol lpro-3-(4-

hydrox%en&%%henyl?—%-8521r0xymet%yf){ tra 3?(&3 ZZSH-pyly 21 3.4,5-triol (intermediate D1)

(57 mg, 0.15 mmol) in DMF (3 mL) at room temperature. Cesium carbonate (0.12 g, 0.36

mmol) was added to the flask, and the resulting mixture was stirred at room temperature for

48 hr. The reaction mixture was diluted with diethyl ether (50 mL) and the organic layer was
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(benzyl oxynet hyl )t et r ahydr o- 2H pyr an- 2- one (362 ng,
0. 67 mmol) in anhydrous THF (1.5 nL) under argon and
whewp/ozs37 780C was added dropwi se a 1.6 M sol ur¢DHS29D8/074058
n-butyl lithiumin hexane (0.63 nL) over 15 m n. The
i xture was stirred at -780C far A sol ution
washcg it FRSELIR NS Ogéli“HlOPt}%ni 8.495101? iS(ﬁ@PLaaﬁ%huna glfaﬁpmte (50

mL), HRENAAASY 10, B wead§ Ol Bl iRnARaR TRUBELah R 1R s

to roomtenperature over Tinme. The m xture was stitre
concentrated anaceoieawed by prspaatize ALCAsggt b amesthagol intdiahoromethane

sodi.um, bi car bonat e..was sl o dde t '
as the g BBy AR et o gie s Saiter-ob 9. N IR ER P00
MHz)apd 3Johe, mQouel cvids, BXT7act@dm, DHY, 20, 2Acetat 8 H3X.28 (d,
t he combi ned eth acetate solution was wa

m) . | hed
2H, I i ) AS2(8t 8T} = it Hed (NS 659, 4 87 ((rray B did (br s, 1HD),
<1 P ' ' t h
v EYERRT 3 ELPRR AN S AN AR SRS as g 10

1.77 (6%s, 2¥A) £L.A/M8YhcoteGe HDhash/b 470115) obsBOEd(NA- ORI 1.6 828Th = 493 .4).
Preparati on of
23S, 4R, 5R, 6R) - 2- (3- (4- (2- (al I yl oxy) et hyl ) benzyl) - 4-
Ex“"gfﬁ%‘?ophenyl )-3, 4, 5-tri s(benzyl oxy) - 6- ( benzyl oxymet hyl

tetrahydro-2 ran t eyedi at e BK). [ 0282] . .
10324} 5 Sg U RE o trgfaonioa ot Es Ny Puyy s PR arELT 23 qwith he
detail$ Bive BABRNYhS stfucfurss of compounds synthesized in this example were

tri s(benzyl oxy)-6-(benzyl oxynmethyl)-2-methoxytetrahydr
confired Msimg rtbman(alyitcel precidares aBdlpsarisd rgExamm@e38mol ) was

taken up in 1nL anhydrous DCM kept under argon, and
[0325] I iFrepatatiohd€lltémetlinte.CO) 197 mmol ) was added. The

m xture was brought to -200C and borontrifl uoride

di ethyletherate (20.1 nE, 0.164 mmol) was added. The

m xture was al | oned to)%rbgpqsti rred at -50C to Q0C

for 3 h. Water (0.5 nif) s adde€’Ht o quench the

reaction and the organic |ayer was separated. The
[03265 0 RsbDsflucageshaneh 65. &2t 6 mmed), widthyDavie(6.7 griop mmaeld ande

i ned i ti hed with bri .1
tetrab PR HRAEFI0'E 1 AR AR el arh o Smbic
temperitRea 'Hltg?lé’rfé chkordfel 89 ol @ohnhxRaCaddePAed BR®mbined mixture was
i

intermediate BK (39.5 ng, yield 60%. 1 NVMR (300 MHz,
refluxgbal B0°C for 18 BODRtiI3tigmat aemehpheBe p@sgurg whasdfirst sorriuciedhto strip

off 10%/%9011'31%1380?@_1%%17(@ ._ gg‘er( ﬁ‘ks%gﬁfdn@%{sé&z_%gp%ﬂ %%3 gﬁfﬁ vadait Wyield the
title comPnd 8% &hr o7 o %P THMtctiPefatire 3P eho dWittilatibR B8R was 109-

Preparation of ' ' )
113°Cwhen (h2 tithicomposad Yash@g; ailesRd aRYlerdigh Bacquning (HeENMR ¢XDCLs,

- 6=
300 W’%@h%@éw%ﬁw )t &9 Byt 52 HpyPan? 3 5y Hek2 ) (Bh Ry 263
(brs, ipigt hanol (I nternedi ate BL) [0284]
(2S, 3S, 4R, 5R, 6R) - 2- (3-(4-(2- (al l yl oxy) et hyl ) benzyl ) - 4-

hlgr [ ) , B

10327f RSO o 75 P aros oy MR TRy RSP I8

(Interphéiligter @) ate BK) (50 ng, 0.061 mmol) was taken up in
90% aqueous acetic acid ( 1 nmL), and sodium acet ate
(30.4 ng, 0.37 mmol f was addgpl,/ofol | oned by pal | adi um
(11) chloride (27.%2/,0\(5)/15 )aﬁ@\. The m xture was
heated at 700C for 5. Sol vént evaporated and the
resi due was taken up in 2 nL DCMand¥¢ he m xture was

filtered through a short Celite(r) pad. The pad was
[0328}va SHER -difluhragthoapletusohioldng, 1dF mBOW, prioiuknehlfonchioride (0.19

o 1 g 05 Y53 SR st ERL R

internediate BL (20 ny,
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yield 42% . LCESI-M5 (mz): 770 (M:tH), 791 (M+H+Na).
[ 0285] Preparation of

W@ 2RIBRSER, 5S, 6S) - 3, 4, 5-tri s(benzyl oxy) - 2- ( ben2gT/UK200%074058
hyl ) - 6-

4- chl - 3- (4- di f th thyl)b | ) phenyl
0°C o Wb b R UH APREG A PN} ORaBI RS & mal
fo
cotunf. FRRPS-Eishir i | plorgmethanss i iscmrauphans slasol

mg, 19%).6} was observed that the size of the column affects reaction yield, with a smaller

cotung SR B AL S R MG 7 i QFy) LR, 73

(d, 215 9di1ym 1§54 B@ts tt(ﬁ14ﬁ Y6 1, 093 Pl umgﬂfﬂﬁﬁﬂéo Hz), 3.75 (t,
acetonitriie (0.5 nL) kept at 450C was a

2H, J Z,620 Hizy, 13k (¢d, 2H, t/V ecr. @ 8lal 1m0 Yeoed 4 (tasi 3HY 4. 63 ny,
2.7 nmL, 0.026 nmol). The m xture was stirred at this
[0329] ermef)ﬂranbnfbf@zsianu5@6R§Ltzq43chmrovmtae 2-(2F2-oduct was
extracted into ether (3X m), dried (Na SO ) and
difluorgethoxvethwxyheazyliphenyb- oty dsoxymethyl) mhly(trwaﬂqgvl@nﬁ 4,5-

c to obtain internmediate BM (7 ng, yield
triol @@;}’?858 Preparati on of

(2S, 3R, 4R, 5S, 6R) - 2- (4-chl gt 0- 3&%
(di f | uor onet hoxy) et hyI nz @ vl ydr oxymet hyl
)t et rahydro- ‘ A1 ol (Corrpo#md BN) [0288]
(2R 3R 4R, 5S, S) 3, 4, nzyl oxy) - 2- (benzyl oxynet
hyl ) - 6- (4- chl oo 40442
(d| f1 uor omet hoxy) ehyl ) benzyl ) phenyl )t etrahydro- 2H pyr

(internediate BM was taken up in a mxture of 4:1

[0330het2h@520d1ﬂupmeﬂmymlml drragthylbeszepespliangte 65 35mgLo 49 mmol)
dlssolv%(?mdanﬁh&r?g%ﬂ/ﬁ%@n&}d%%% g&{?ﬁﬁg? f.oL).aue %a%](yr PRl rhlﬁg' um on

ar coa ure was S room
(2S,3R em @R)uw4 “Jhides- 3Q4Jhyd1ro@gbethlabﬁem9r) d-@vy daRyicthyl idm@hydro-
ure %t”& ghash ort Cellt%é@) ad to
2H'P3F%‘h%x§‘é trwé (1@ P"}léfte Dlar{a e Odadnpal 1 At room
ano) .
temp R e bt carfinhye GRS o B ARIALER P Bt S the resuling
mixtureet isastiotedtfor 4bliedt mo@n ImmmatuﬁN T(hz rEacmtgn waks eildte6 48h. didthyl

300 : CD(]“,I 3) : d
ether gkﬁ?fﬁ) @dﬁ%r%{c Y5y Wag y@ghqddwnl\lj an.a@;epﬁs sq%on sz angponium
chloril®50/mb), sodiuBBridarBOhad503D).), afd R4l 50 rﬂlg aftbr hidh  wak dried
2H), 3.47-3.41 (m 2H), 2.90 (t, J =6.9 7.2 Hz, 2H);
over spQUESIH VB, (iftte) :and §anqeMridpd efExemp) dhedcqi@RBeqs prindicd by
. f d B thin.th t
prepa T R B38or"BrBRHRGL Folichit Oyt S TRy B P yid e

title c&ﬂlﬁélﬁfdr(ﬂdi rag 6. @@) ﬁ@&%k (t®@;,308 M}H@) ar. ﬂf(dwmpﬁwlen Hz),
7 and |od|ne cat al

7.15 (é’fﬂHvJaslla%lHéB 7sll4o(w WBF@IQZ@}@E Y. @Hé) 6714 (9 Hﬂnﬁlli ¢ Hz),
>-86 (E'_FH’r(Jﬁtﬂ%bﬁTg? conp F& e a d| oh%m%dg Hgf 371 (m,

2H), 3™ (ﬁilzm JUf— 26 HzZ.JDﬁQIMeIHh)jBMB $4 @n,axH),389-§.36 (19, 28),8.78 (br
he reaction ni xture
s, lH)e Héﬁ (Rlé?ptlHa\’tl ?%f% %les)f 515/%13 Heogstispldprsg P Sde P?sesf?ddYHl =
489.22G46QyS sNH4¢1 , and extracted with DCM The conbi ned
orgam c lTayers were washed with brine, dried over

and
Examy?e

[0331] The synthesis of compound CH within the invention is outlined in FIG. 24, with the

details given below.
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concentrated to give crude internediate BO (400 ng) as

yellow oil.[0292] Preparation of 2-cycl opropoxyet hyl
wa09enssBbenzenesul fonate (I nternedi ate BP) TsSBCNUS2008/074058

[0293] To a solution of 2-cycl opropoxyet hanol (400 ny,

10332], Fpepiraiipnal @ik uoss ok Byt e cihesy S togp-4-

chlor%ﬁn\?\fg?—g riyh QR iR URS LHp PR3 8hiol iﬁ'?.@&méd%te CG)

and’ t he reactlon mas extracted wit
DCM The conblned organi ¢ djayars gwe eg.mnth
-nc nt é?gd/to give a

brine, dried over

yel l ow oil . j

obtai n int dlate BP (50 ng) as a yellow oil. [0294]
Preparati on o

cyclopropoxyethOXvMbenzyI)phenyl) 6- (hydr oxynet hyl ) tet
rahydro 2H pyran- 3,4, 5-triol (Conmpound BQ [0295] To a

[0333f g% SARaﬁﬁ(af gsp§ﬁ§105 fgfz 3 ?11? (A)”r{b5 S36R()42 F14 8hloxy%énzyl ) phenyl

hydro);ylﬁenzﬁlbphéhgbb}-ﬁn(ﬁyhly)kilﬁleﬂlﬁ’af@ytdhﬂiraﬁmyﬁaﬂ%% ﬁ—tl%lt(fﬂtﬁhledlate D1)
i nt er medi at e 08 nmol ) i n _anhydro
(100 r{lg,lo %ﬁ_gnnwé)(l@ I\éyo%aletjlyéfygp%w@ lg%)@étaﬁg jcesium carbonate (162 mg, 0.52

mmoléw%%ﬁ%ﬁ?%ﬁ%@&-%%?@g o&%}&lﬁﬁ%%%?) BR) H{n‘?dr?r% ;'Cglberrénxture
was stvagd evermigkicht acom comptgnpe ke spkitibowad Ailhted Thenvatheand the
ction m xture S, poured into ter, extracted with
Ao e A G 1 BT ST A6l W CAT R AU IREDSESHna
conceﬁ@ﬂ@@ﬁﬁd&tr&ﬂlcéd)pc Bsudé.| Theﬂ%ﬁdﬁé {)vay\@&lﬂi’é&f B}f ﬁt@ﬂar@ﬂve TLC to give
preparative HPLC to obtain conpound BQ ( as a
30 mg:@ﬂ }@ﬂbﬁ@sl @il 1% yicH)NivRi ch ®R8 OB} d 1ndh67n@0 S'(emWIQH)lt pwrlflcamon
(d, J 8.8 Hz, 2H), 6.82 (d, J 8.8 Hz, 2H), 4.13
0334 MPro Bn%5 (1SR ,5S,6R @rahldrhl)s B4 didi 1-
| I rt(rarat M. Nk ;m Hgi'l(l\/ISESI %f‘z@%"é’" -
yl)eth@ay)@th04:@1!0engzlmmnérl)zﬁa(ﬂ}@lzgss}merqh@l)seymhyésvﬁfbpyr@@ Mrﬂ.ilo‘

n the invention is given bel ow [ 0297]
(Com Brepakﬁp|on of 2-(2,2,2-trifluoroethoxy)ethanol

(Internmedi ate BR) [0298] 2,2, 2- trlfluoroetE:§ol (15
g), |, 3-dioxolan-2- one ( 8 g) and Et3N (15 g) were
m xed t oget her, and then hur e ed to
1000C and stigred fg ' n the reaction mxture
maschsulﬂ%duo optai’n rternediate BR (12.7 Q).

[ 0299] Prep% @f 2-(2,2,2-trifluoroethoxy) et hyl
4- et hyl ben Eneskl f Ohat e (Internedlate BS) FX O0Ts

[0300] 2 (2,2, 2- QWlquoroethoxy)ethanol (|nterned|ate
7 g) was, dissolved in an z?rous ridine, then

[03351rs @0 %Sflr@dée};p%@n Q8 SR 4ReP S PR - Fril Sl drf 2 ( heomgefliopagihoxy)
benzyph%E@g?g%l?r??Fg%ﬁwrg% thyhﬁe{i&%héﬁl t-glél-pr(ﬁ?é&@ 413-{io? (MR, 0.04

was® Co ete Xt ur e
mmol) in N, N-dimethylformamide (5 mL) and cesium carbonate (25 mg, 0.08 mmol) was

added pyrrolidine (26 mg, 0.38 mmol). The mixture was stirred for 5 h at 50°C. The solution
was diluted with water and the aqueous layer was extracted with ethyl acetate. The combined
organic layers were concentrated under reduced pressure. The residue was purified by
preparative HPLC to give 15 mg of white solid (76% yield; HPLC purity: 99 %). HPLC
retention time: 1.85 min; Waters 2695 Separations Module equipped with a Waters 2996
Photodiode Array Detector and a Waters Micromass ZQ Detector; Waters XTerra C18 3.5

um, 20 mm x 2.1 mm column, 1.0 mL/min, detection at 190~400 nm; 1.7 min gradient 10-
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was poured into water, extracted with EA, washed wth

wat er and brine, and dried with anhydrous Na SO . The
waalems3tvas renmoved and the residue purified BYI/US10081074058

chromat ography to obtain internediate BS (0.3 Q).

50% 4§ Jallaked by B8 B ETadicn 09356 & Boldal i ¢95% A: solvent A: 0.045%

formid hdifl i QRBEHIRX ¥R ENBO0. PR FEMhik B&%Gﬂ it ey, GH/NMI'%CDSOD,
Ytetrahydro-2H pyran-3,4,5- triol (Conpound BT) [O
400 Miid): & 7.28-7.36 (m, 3H), 7.12-7.14 (d, J = 8.8 Hz, 2H), 6.84-6.86 (d, J = 88Hz 2H),

a1 B A IR R A s B YA 0

5H), 1(341ue>0r(ﬁldm§av1@IEs (#08): s&) (M » 48yhydr ous DMF were added
(2,2,2-trifluoroethoxy) et hyl

Ekamgl hylbenzenesulfonate (internediate BS) (1.5 eq)
CO (2 eq). The mixture was stirred at room
erat re for 12 h, after which LC- M5 showed th
l0336} e S&Wﬁ%%o Rosng CKrWéthF’e%}EﬂIiW&H“% s@tqwlgle%% FH&&SeWh the
detaild anwgbgr extracted with EA, washed with water and
ealigL and then dried with anhydrous Na2SO and

trated,t Th fied b
[0337&3%?3%%%3 Db b edhmound BT ( 117 my. 1
: d J =
chlor&éﬁ@z&k, 2H) yﬁgl?osxy)'%g‘,ahggﬁogggaﬂ@tgﬁb%dla?e @I)l ( |

, 4. 62 2H)
4.08 ~ 4.12 (m 3H), 4.02 ~ 4.05 (m ,4oo~3.94
(m 2H), 390~387(r%|H) 3.72 ~3.68 (m IH),
3.46 ~ 3.39 (m 3 1o - MS ESlI (m z)

507 (M+H) +, calc, . bl e 21 [ 0303] The
synt hesi s of coBpourid BV thin the invention is given
bel ow. [0304] Preparation of

[0338R- (ToycitutvdxoRition pf OXyiettlpainaiurant 10338 diga B 3Buno]) 48 05]

ti I .5 Iy
tetrany PR e R i SRR B SR Bl stowly under
0°C. €HJ raabioriGog¥tRredut ehis tehdpRratird ity 3 Masardané ol 4-@5-8%-2-
and stirred overnight, after which TLC (PE : = 20:1

chlorodypead phemaxydeshd td- @ﬁﬂmﬂ@n@@ﬁwl@we (intesmegliate ABX(390en
mmol&a#r gcgded dLI%e \f@ttcﬁ W%rrﬁe(f’ltt%t ?rn éerpgeraﬁA e E\IAII][%Stng% ahecf\xtg S1reflux

ri ne, concentra
overnjye.| Theﬁt@a&l}bn&@isﬁﬁﬁnﬂféﬂ@ﬂﬂi Qgiraph ymintnilh ahlbrlde and extracted with
i nternedi ate BU ( [ 0306] . Preparation o

cthyl @Qe(aéfg/ cMemeganic éafyy‘r tY'x‘WVéQIWQ Wit bEteh ¢TigrboNcs ﬁ%@umfsaﬁa&e@nd
7

conceé‘{r{%@éﬁﬂélﬁ)@o@? c]1 -WFQS ur fliel’(]itb flas?I Icgﬁoglaéﬁrapgg.tg get 200
rngoﬂﬁbkhh&amh@dﬂ@y&kpyr|d|ne mas added TsCd (1.3 eq). The

m xture was stirred at roomtenperature for 16 h,
[0339f tﬁ@pmlti%h oTkﬁzab%\S%k)til@ ERRFS-BQA-(P& Jct@ifahﬁl%furm%-

m xture was poured into water, extracte
yloxy)eslstnatberizy Apheroyd)-6-gmgiroxy methybr2i mithexy teti- aly dantAHHpyan-3,4,5-
t.l(gngC).wﬁobxent was renmoved and the residue purified
riol (utermediafe ¢} omat ogr aphy to obtain intermediate BV

(0.3 g). [0308] Preparation of

(2S, 3R, 4R, 5S, 6R) - 2- (4-chl oro-3-(4-(2-(cy Baex- 2-

Cl 0
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enyl oxy) et hoxy) benzyl ) phenyl ) - 6- (hydr oxynet hyl ) t et r ahy
dro-2H pyran-3,4,5-triol (Conpound BW][0309] To
W@ 2898R53R, 5S, 6R) - 2- (4- chl or o- 3- ( 4- hydr oxybenzBdT/piaeng/074058
)-6- (hydroxynethyl)tetrahydro-2H pyran-3,4,5-triol
internediate D) Q j_n_anhydrous DVF were added

[0340§z ToA10He R0 B tighOf @%&?WS%O%t%wla@hﬁw&u| fonat e
pheno%#r&& gﬁg\gﬁfﬁs S¥0?’ry1)ra1ég§0(ﬁmgo()o4@ }gnnoggﬁl%?l&%%lgfr&lieélzﬁj&rahydroﬁ;ran
(6 mlafv/tve:r 2\ihinak addodMsoshienvedutiiethoma@tsi Mnin asaneodp nelt }e and the pale

reacti on m xture was %)OUI‘ ed i nto wat er, extract edo
yellowwumwa%%ééowq Wity 67° Qb agnixiee W drapserediio ad>°C

ed to an oil. The
SOlutlet‘:ﬂr %ﬁgﬁy’s{ﬁﬁ%ﬁ 3Ur’l ?gégﬁgeﬁ&gggﬁ%t ive -HPLC t Io obt ai n
((trimemmﬂwlndy)ﬁ\bldmﬁetiahygbo 2H-pNIMR-7-GR3 (B0 Mg @. M—inmol)dn'tolaézne (4

m 3H, 7.1 1 (d, J =8.8 Hz, 2H), 6.86 (d, J 8.8
mL). fghe myigpure yggsﬁlmd@tﬁ"@sﬁor %pbll’ntlhstg@nggr}at@r wag cgnsllmcd The

reacti%&x’gs éﬁ@f&ﬁ{& \%ltﬁ Hﬁg}%ﬁe%ﬁﬁ’ﬁic( . 3(%_@4’ mg817? rrTI]HEﬂ)) ﬁ?rllgg%nol (6 mL),

and tht rﬁéttl(rfrwai; h-l)qwéd t8Qvarmlto @R°( and Rifyed dyeﬁﬁglil The (reactibhdvas

506 +, cal 505, nple 22 310
quenc Fféwgtbﬁ eddasadhurt %ﬁ@e a8 prinis T VhvsAtrle, md the
aqueo(gé ;ﬂ%@e ek QWrad:QBd Hh fR5 ERAFAL I ?ﬁb ﬁffgamc phases were cBo)r<I)1b1ned washed

- 3-cycl opr opyl prop-2-en-1 - nt er medi at e
with sp@B4t@] sofioura bswihenatnthoh mﬂwﬁbwlddmn witbprige pried toglrying over

anydin SR B R e Lot Sy AR, 20k ol ndF gid Protider

WhlchGIlst' Wb e A8x tOhtepOw Rkt Fther blirifléatiogt her (10 m) at

The resulting solution was stirred at room

o] TR i B3 RS EATERELEE S U Aol g
yloxy)iitlilﬁd’y)béifz(j}l)phﬁl}ﬂpﬂdvhytﬂdxmlﬂfyll)@etl‘ﬂ){ﬁl’rﬁ 2B er Ma s Aedtriol
with saturated NHACl and brine, dried over anhydrous

(Compaughf K)and concentrated to obtain internediate BX
(0.75 g, purity 62 % vyield 79.8 %9 as a crude yell ow
oi I, which was used in the next step wt further
purlflcatlon [0313] Prca o
(E) - (3- bronmoprop-1 -
[0314] To agpts
(E) - 3-cycl opropy| pr (i nternedi at e BX)
(0.375 g, 2. 3donmot, " i in dry diethyl ether
(4 M) was added mhpsphorus tribromde (0.36 m, 3.83
mmol ) at O0C. After being stirred at the sane

e
10342} € TREL A0 S0/l 8 Tua L ALl Ryl o MRHQ00 L ER% mmol
in 1: lmnhydmes avasnpaly dichlorinethane (hatle rwasaudded ﬂneﬂ@zdmlammeo 12 mL,

| ayer was extracted 3 m_o ther, The
0.76 el ROUD GanPEss %@ﬁ/ﬁ %ﬁw Qdstiets @ﬁ Fpdt wps afilgd dropwise,
0
o B S e A GG B R turated
aqueoos kodiwh Ibmdarhmlateuéléld votutildsevare dec&teé pindertrbdueed prostirerand the

remdue %s%%&%.gecggltg R %e a@%ﬁq&%k%& %’%B zgage(rgld §1en with brine. The residue

was dﬁ&? B%i’raﬁﬁydréué ébldﬁffﬂ/ yhenz Xi‘lt)e%%ﬁlcbn@énﬁgﬁég 1% ¥ORE, Mo ®as
trahydro-2H pyran- 3, 4, 5- ‘triol

purified by preparative HPLC-MS to glvel2 mg pure product (HPLC purity: 99 %). HPLC

retention time: 2.2 min; Waters 2695 Separations Module equipped with a Waters 2996
Photodiode Array Detector and a Waters Micromass ZQ Detector; Waters XTerra C18 3.5
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(Conpound BZ) [0316] To a stirred solution of
(2S, 3R, 4R, 5S, 6R) - 2- (4- chl or 0- 3- (4- hydr oxybenzyl ) phenyl

WO 2008402d3§dr oxynet hyl Ytetr ahydr 0- 2H pyr an- 3, 4, SPCT/U81008/074058
(|ntermsd|ate DI) (37 mg, 0.097 mmol) in 1.5 M of DW

um, 2 E}m ("%dﬁ%lhﬁ FoB- féﬁ’ﬂrﬁt@“’&’ﬁfeﬁﬁ%ﬁ’a@) ?5&1{“& Fednigregadicyt 10-

50% A&%uwéd By 173081 dredTPRIRALISE A, 'ﬁdeelr m$t at95HNE; §er? AN0.045%
the reaction was quenched with m of ice water. The

formiericid iy eceirmstriéx selacntdd BN oviprntic @tnldyn MideRavacr, 5 HINMR (CD:OD,

400 V329, § '??gcf’n,f'%’ n&ﬁiﬂi)b?qinf B {2y o 1o ﬁai"%gﬁeéjggé W24 1, om),

4.26 (gqmgembsatzasd(m @IHZ) 3pur B 89@@& ), Brﬁpasagm%ﬁ{y@m 8D(m, 1H),
al n_conpound ng). 1H NMR oD, 400 MHz):
2.02- ?d057(r3,72H~) %@S((ZIMZ) r§)39 (M*365)~ 7.27 (| H dd, J = 8.2, 2
Hz), 7.1 1 ~7.09 (2H, d, J = 8.8 Hz), 6.82 ~ 6.79
Exampbd27d, J = 8.8 Hz), 5.77 ~5.70 (IH, dt, J = 15.2, 6
Hz), 5.39 ~ 5.33 (IH dd, J = 15.2, 8.8 Hz), 4.43 ~

[0343“1"Z ;aﬂle%%lglslesggof céénp(ogtﬁé Cé\g vgtﬂ'g )he iﬂvel'lgoﬁ Iugé bel% _98 9

[0344% %’rglg%rftloné)fé?br(om lﬁiﬂ%rg_(ZA Qr% k)g) q)ﬁ;ietl}ﬁxy)si{gg;?g)benzene

(InterQanlat@iﬁ'L m, 0.41 ~ 0.37 (2H, m; M5 ESI (nmfz) 461
(MtH) +, cal c. 460. Exanple 23 [0317] The synthesis of
compound CC within the invention is o ined in FIG
22, with the details elow. ~Th ruct ures of
conpounds synt hesi B exanptFe were confirned
using the anal ygj-e cedur es as described in

Exanpl e 18. [0318] Preparation of

|

[0345§ (a%u{) Aro(‘i)ﬂg[ %Z%f'&&él}%&%@&'@%&%ﬁ%@ h# ?rhh&ﬁ‘}ou% Qéﬂa?.g%)furan 4
mL) veas aaaedwlfndhom hedritdet n(gBS aggulswgrﬁimt)nn pgﬁti@ngm €. (e bfixtQre was

. 1.5 n n tirr t
stirrecy eripk @@&m 308 Heni o~ Bipwo- %@M&O@%@Z@@PM&F@S{I% 6
meth}%%eél?e at 10&3‘% éor 18%'?j (%étg?gfn@ﬁ?}ﬂ)} i sti fl#rdqn 10 . The
mixtuteheas refokédofior Aihx vhereupdn ‘BL.Osbphedt the rgacaes wae cmmplete The
reacti e honts WrRIeRI i BT RECRIGE CPrdn g Hith cthy

acetat¥ a%gm Wath vRRES 80 TR e Wik Biite, th&d Metrlaﬁhﬁﬁmaﬂm{ sulfate, and
14% as a clear oil. Thée tenperature of

concet:!ir@tsq(llJ Id aetiudn ol aade qlmaapmﬁie@cbmwnn hleropmmgn@nhymE EA =
10:1) fg% N ERES ggta%naggnl Gpa: SR vidly, N3, SO 3. 300

55 0320] P t
(0346} Pzepwmé@fm% BSR4 o bt eS| e

eveloff BB b b Aok LB OEA RN ARl 3 -ario

(Compo@ndn@dd) , and DVAP (0.12 g, 1.0 nmol) were dissol ved
in dichloronethane (2 m) at O0OC. The resulting
m Xt ure was stlrredfor 2hat Q0C, afte ich it was
subjected directly to h ge ,agywaphy usi ng
di chl or onet hane asot h e title

compound ( 7Q4avg,

A

HO"

&3



27% as a clear oil. It was observed that the size of

the colum affects reaction yield, with a smaller
w@loaarssgi vi ng a better yield. 1 NVR (CDC 3, 3BOI/Ns2)8/074058

d7.79 (d, 2H, J =l 1.6 Hz 7.33 (d, 2H, J = 11.6

),
[0347“Z TOZE}_,FO?I\II‘.IOSJ of 44‘t?rtlﬂg1)o\-] -31;191?_04%‘24 @qyciébutm@le qzﬁgben@rlé@nzene (110
mg, 03%hmoBHh adh dfélsaol'ﬂéme/té?raﬁy(ﬁgﬁ@an"@)v 2/144 thbf wad addED n-BuLi
[0322] Preparation of
(0.17 (Iﬂ$,21§R)/I4 Brop$16R)t - 28°C4 Tob hoxtorc3wsstifi2d (f@= 30 min and then transferred

fl 1) ph -6- (hyd hyl
o sqli iR i GRoRE PR & e B rBp T otnd 00 10523]
(trlrngt'hgl1%11§1|0H9ﬁﬂ@ﬁ%1}2&Y91@HW2H SyrRipho @@%%ﬂ%ﬁ/}':d Bﬁ’ﬁbﬁ} 1% aﬁﬁ?drous
ng, 0. 19 'nmol’)” di sSol ved i'n anhydr ous
tolueraddied. tad - Z8°C1 adle ncighiravias sigred at -78°C for 2 h unt11 startlng rnaterlal was
R, 5S, 6R) - 2- (4- chl
Consuﬁg?g ﬁfkeyrﬁ%ﬁ% Waa??élﬁg}é%edgwt%aﬁh@&%ﬂ%?my pyidéet whyril ¢-24 p
rnetha)‘lB@ Ny, t?e RiikthtcQlas(dIRWRH T8 Hladth ®o foh fembefBure And StitPvernight.

nm.) at roomtenperature. Cesium carbonate
Then W@tel zfag ad@@d3tiermnginic plasc wdslexpatated; hed fhicasitr pina@b Wireextracted

n i Xture s stirred, at ,roo erat f.or
with T e éhd T SR S 3ir Bt R R St i
bicart®hxe! thé® Vithlswat@nild e Wit BALE ah@WRh diRg W&%ﬁ Motifsodium
ueous sol utions of anmonium chloride (50 L), sodium

sulfatgy %d‘@fqﬁoqﬁ@tcgnq@@am)to getribe peade p(cgi@ctm_’ljhe crwrlel gt Bips dissolved

in acell rn)i’tn{]eg g{oﬁquén%g]l %l'rln]tfttr%ﬂg&ig%n% )g@g?ﬁe]%alr %tﬁ )’@ﬁ%’added the

mlxmtbswabgcob&‘)&taew@ ahd bérofitciadREdthAnehdge (e W bidlBmol) was
phase to yield the title compound (4.5 ny, 5. O%. 1H

addedl‘(NR:k(lx:D@ft@r add@®niz)mixthry wae stfmigd foH?2 hJat :9°C1‘ 1 T8¢ Kaytion was

quencgacil Wﬁﬁl satyrate ({l%ugo%gdlu&n glﬁarﬁjailate }_i'he :.j(Platﬂe% ng‘r_%z_%hlq%c? under
reduc&ﬁpt@ssﬂ?é and4thé?> Res{dRE vas ekifaote(ﬂwi‘tﬁ 3(&?[ aé:etaté H&)ashéd Wfh 288 and

4H) , 81-3.67 (m 5H), 6
then vgtkglgn& qu ‘(hml dgpq ovez apByqrpys sg)dlan;ulfaie 7]7he( Imsldge wagfiltered,

conceﬂtﬂtg/g anﬁl/lp%@gcti B}ﬁgg;:p%a’?iv ESAMS to tha #ﬁgre Sp n?lhcé S |HSNMR
(CD3©ID WTM(BQDCB i:ESWI 3t4f(hﬂ 3eT. O@Wﬂﬂt(hg NH)S6. ®U6|88 l'(ﬁgi 2HN, 4. 01 -4.09
ails el ow. _The structure

(m, 6%} 3@&@%&&65“&%@&7‘%% 1. RIS ‘é‘k%‘pﬂ}@ 3ehs 28 (m, 1HD, 2.18-

223 (00, PSSR0 19 PO oy AP BoLag SIS i o
(M+{1@3M};E$ "2t #Tpdet Hardb (V6+18y, 63 nmol ),
triethylamne (6.7 g, 66 muol), and tetrabutyl amoni um

Examgyeogg’ de (0.40 g, 1.3 mmol) were mixed for 5 nmin at
nbi ent tenperature Et hyl ene carbonate (6 1 g,

[0348i5 e%gﬁl&t &yis ?ﬁ%g%oiugg (?;wﬁﬁlnﬁ)%{t]ﬁ%gﬁltﬁlﬁx% Qu 1[‘[1V\@m FIG. 26, with the

detaﬂggﬁ@@gagw Cc pressure was first conducted to strip off
| ow boiling point liquids. Then distillation was

er r
a5 T REHA S M s O, o

of the distillation heag was 109- 113 0C when the

title conpound was bei coll echgd under high vacuum

1H NW\R (CDA , 300 MHz): P5.86 (ttd, IH JI = 73.6

Hz, J2 = 5.6 Hz, J3:08Hz) 374361§m 6H), 2.65
[0350] To Mg powder (250 mg, 10.25 mmol) suspended in THF (10 mL) was slowly added

1,2-dibromoethane (0.7 mL) over 3 h via funnel to maintain gentle reflux. After an additional

1 h, when the mixture had cooled to below 46°C, 2-(2-bromoethyl)-2-methyl-1,3-dioxolane

&4



(br s, I'H. [0327] Preparation of
2-(2,2-difl uoroethoxy)ethyl 4-nethylbenzenesul fonate

w@ Lowverasedi at e CE) [ 0328] 2-(2, 2-di fl uor oet hoxBQBEURANLI74058
(0. 13 g, 1 O mmol ), /7?-tol uenesul fonyl chloride (0.19

(e gl ggmqkl@as PIRWE %ﬂfﬁ ENA Fek m@a'?izail'f)% tsn%lm?%)éug?‘%ﬁwﬁﬁ?%df*n

addm&sm pgniam%tf THE & rhg?n%g adden eandﬂﬁsnﬁﬁafet\Jvmnmeab%ﬁlgmt
| oaded onto a snal col umm, which was eluted wt

40~464Cc Hihgreaetivh avae quencheé byl addition fot anememmpmjﬂmn@sat Q"C:,I aadrthe

mixtuff e sp R § orore b iR doRarEed f 4 o8 hehb i faR ie
organf [¥ydGvad cbﬁ’ée‘hﬁﬁteﬁ el Va&-ﬁrﬂ“\éﬂd&Mu%ouﬁ@?er%)extrdctgd @&h

(d, 2H J =l 1.2 Hz), 7.34 (d, 2H, J =I 2 Hz), 5.76
dlchlog@methpm 2§imk x2) g The comhlnﬁd an@m@ers weljpwve(shed 2/|qh bgine and

concegt.r% {@ ob\}%n:%tpﬂ%(ﬁé %sl 4%61%0\)&?01?@%%_;,. Q’?%eé?\gﬁucﬁ %as ‘ElLed‘ln the

next s¥pepidioat f@thedpurification.
(2S, 3R, 4R, 58, 6R) - 2- (4- chl or 0- 3- (4- (2- (2, 2-

i f t
[osslfetﬂrrg ?%ng@)@rlgﬁmgicg 5%;)&2&@»(}1)4 ﬁne(l{%ﬂé&)&{%ﬁ@x#
(Intelﬁm((natﬁ-(ém)‘l uor oet hoxy) et hyl 4-nmet hyl benzenesul f onat e
(53 ng, 0.19 mmol ) dissolved in anhydrous DVF (3 nl)
was added to a reactiomfltask containing
(2S, 3R, 4R, 5S, 6R) - 2- ( 4- chivgp0~3<Q18- hydr oxybenzyl ) phenyl
) - 6- (hydroxynet hyl )t etrahydro- 2H pyran-3,4,5-triol

o] SRR ST P ST e B g

rnixtumasf 4aehd ecditum Hyldeoxfida@®Ik3 man2l. 52 memeolesod tetmabydrofutran @ mApwas

sdded el hspginesy-tiloas begRIeHoh (S0 ARG HHATEGHR L) o

0- 5°c| U Loltlish WESHSdLE §1h300BA0EQMShSPEMELRA WAth @ei!ﬂemn%ane
loride (50 mL), sodium bicarbonate (50 ni), and

The o(@@lcrhayer vees tvewshaghvith biine, waisd medmmewlﬁlmj amwbﬁtaatted to
d [ . :
obteigp € By o BRE o O E e B i PPt RGN Sy Plrification

di chl oronet hane as the nobil e phase to%leld the title

[0353t o yeparation of (Hy3RARSH,0R)- ZMWN@G @-(30s MHz); d

w05 ot M

3,4,5-drioll(Chnfpolda,CB) 86 (tt, IH Jl = 5.2 Hz, 66. 4
Hz), 4.07-3.98 (m 3H), 3.87-3.84 (m 3H), 3.84.3. 71
(m 2H), 3.74 (td, 2H, J | =5.6 J2 EA8. 4 Hz),
3.66-3.54 (m 3 H), 3.38~3.36 QRE~2278 (br s,

IH), 2.42 (br s, ; Ld theoretlcal
mass = 488. 1407 08 . 489. 2, M+ Na 5 11.4).
Exanpl e 25 [03311 The synt heS| S of corrpound CH wthin
the invention HE oyfIiGtéd in FIG 24, with the details
gi ven bel ow. [ 0332] ORr epar ati on of

(2S, 3R, 4R, 5S, 6R) - 2- (3- (4-(2- (2- br onoet hoxy) et hoxy) benz

[03541/| )T-04a stirred suspension of (2S,3R,4R,5S,6R)-2-(4-chloro-3-(4-

hydrox qcl)lrg}? ee?% ﬁé&ﬁé@%%%lg‘%trat\gc}ro 92t r-SQr%g r304 52-l‘;1|r-10p1y(1rntermedldéte D1)
(140 mg, 0.26 mmol) in N,N-dimethylformamide (2 mL) and cesium carbonate (130 mg, 0.4
mmol) was added 2-(1-methylcyclopropoxy)ethyl 4-methylbenzenesulfonate (54 mg, 0.20
mmol). The mixture was stirred overnight at 50°C. The solution was diluted with water and

the aqueous layer was extracted with ethyl acetate. The combined organic layers were

&5



[0333] To a stirred suspension of
(2S, 3R, 4R, 5S, 6R) - 2- (4-chl or o- 3- ( 4-

wWhywpoxsdenzyl ) phenyl ) - 6- (hydr oxymet hyl ) t et r ahBdr/OS2bB/Q74058
yran-3,4,5-triol (internediate D) (100 ng, 0.26 nmol)

conceitltg%t;d h%de? I@é@g h%%gs;ugaggg g@d@%}g‘_ g Wgsn gur? S’dl b%rgrgge{rg)t?vréaﬁﬁc MS
to gwle 3@ W hifeZsolt @ mtyli@acf{mﬁm At HB2 9410 HEY.(V2tHBh Yime: 3.27

he m xture was stirred overni ht at room t enperat ure.
min; Wh‘@rssitﬂ%tsepwam Motule @qump¢d1wvthtaé’lc’atamc299ﬁ €hagdwdagirray

racted. wi t.h eth conhi ned
Deteclf 48 » SRS AERTRRE 2 hRRbPAVaB R T ¢ L85 oBG B RR% 2.1 mm
colunmr esa)sfﬂLman&edhaﬁ lafl UED-WBE i 6lrﬁ1|n%(ﬂadié’ntﬂ()3}5% At hma 8Tﬂq§1 at 95%
|ve30r;g yel | ow oi | 21%%/|eld
A; solusleteﬁ ih045n% fAeRic aélldé]@ aggtemitrile. solvent Bcld i% ﬁom{l@@cad}n Milli-Q

Watefz@%@%@%ﬁ)m%](‘ﬁ)-§ﬂ|208r%3§(‘(143'& T2 1036 bt Bz 21,

6836%6«1.} 8.8 Hz, 2H)464() 1H)402412£]rn 5H)38139ISm 3H), 3.71-3.73
et hoxy) et hoxy) bénzyl ) phen dr oxymet hyl ) t’et rahyd

(m, 1Hp328-H98 - 3&)4151&(543@{) (Ocﬁdn@a&(m&l JGI-§ 6[H03 3H), OréA-0.46 (m, 2H);
f
MS E?Z@/rég%ﬁz@%?g% 02 ?3 (4-(2-(2-bronoet hoxy) et hoxy)

benzyl ) - 4- chl or ophenyl ) - 6- (hydr oxynet hyl ) t et r ahydr o- 2H
Exampwﬂgn 3,4,5-triol (20 ng, 0.04 mml) in

L, L/-dinmethyl formam de (5 nL) and cesium carbonate (25
[035510, ThQ.sPBth&siDb{ conguad deXtwitinrtde idienon(i2Guthiped th BES. 27, with the

mpl ). The m xture was stirred for 5 h at 500C. The

detailygivei PeJAWnas diluted with water and the aqueous | ayer

was extracted with ethyl acetate. The conbi ned organic
[0356] a;l%repammma of drinenic- bichlbron2d@r (2r (e thyteyy ) gghehbenzgl) bdieene

resj.due s purified by preparative HPLC to give 15 ng
(I“teré?e‘imet%&gol id (76%yield; HPLC purity: 99 9% . HPLC
retention tinme: 1.85 min; Waters 2695 Separations

Mbdul e equi pped wi t t Gét odi ode Array
Detector and a Wate cr s ZQ Detector; Waters
XTerra C 8 3.5 rAn Xx2.1 mmcolum, 1.0 nL/mn,

detection at 190-400 nm 1.7 mn gradient 10-50% A,
[03571 ol Tlooweediution off.28(4RGSrbrgmaei- ddbrﬁwmﬁﬁlmylhdiadoljﬁmmmeaﬁate BH)

(500 8, L)’ BPugp PP 8 e BB B P Pyl e . 0.7
rnrnol§ %g@ne @&H?/W%}; addi:d?m%ﬁ a(Zetgt@ (() Uiy n%%')% 917m§r%61)7unh€r 4'9on JThe
reactidn m&tztre]}vas(hwted 100 COghd4titrgd @(m2 12|—|Ihe @168}113&)&1&752alkomed to cool to

room H%%pe :% e, Wé té@l %Wftﬁﬁf ;2%6% I{l]%,pfet%g acm[ag( % IEIX%E ng@]shed

with W& ¥ %LU%H%&IWI‘PHHQ@@@ 1K), Whd BHEd 6N sbMUBNLIAR. IThe residue
outlined’in 5, with the details given bel ow

was C@msfrqtg@mbmrat}]qddw eofurpisyphigmagraphygelpersrtph PEEGN = 1:20:0.01)
o s SR LB SRR S MUY 890574y 1m0

(d, 2H)I ?b)4 (cetdzmpwa) Qddmamz&t ehd 6 82& mH) 431 ﬁ@idﬂ:ﬂml 4.4 athddWHz 1H),
IorT ur an

3.96 (ﬁgZH)33 3 (deheli= ©- 8@%1 24 %w 13H)u3’}8%|(t éﬁd i Hﬁeﬁbé&& (&m/ w&g He,

2H) stirred at thls tenperature for 30 mn and then
" 2-(4-(5-brono- 2-

[0358] Preparation of 4-bromo-1-chloro-2-(4-(2-cyclopropoxyethyl)benzyl)benzene
(Intermediate CR)
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chl orobenzyl ) phenoxy) et hyl 4- et hyl benzenesul f onat e
(internediate AB) (300 ng, 0.61 mol) was added. The
WO 2WeN2as87 was war med to room tenperature and tPE&ERUS2008/074058

heated to reflux overnight. The reaction was quenched
with saturated ammonium ghl oride apd extracted with

et hyl acetate. The grggnhic yer “as shed with

brine, dried over sadi# W fate and Concentrated to a
yell ow oil. The Gude oi I was purified by flash

10359 IR Sgans JurppEErarte dre o 2- Gty Toxy ethylfbenzybenzene
(100 rﬁ%%fﬁnﬁ%lﬁﬁ)d B2 odd Q.00 38 tndi21 00)in helanamar-O b Alther (2
L) sisonlg) bdisloytione (0idag|Of-romob oy 20 iy

temp ﬁr%e(ry% de{rg%nz gf?%g n %é%eﬁilglg tlho:reaglgrg remx ulge v%s poured slowly

into 1&%1(1?@1(136 fu¢trb S1 B @1 idnhl i Qﬁﬁﬁ%ﬁ he rmxture was extracted with ethyl
phenoxy) et hoxy)t etrahydrofuran (20 mmol) in

acetata(ﬁwy dP als)- if b¢ g@n@nﬁéowgawd&wwvvam V(£6h¢&1w1thwayer£1(2n4)) and then
with B n)Ln)e (ﬂgmg ’taﬁléi %n[ c%rledg VI%%I gc}/cl rﬁﬁﬁsﬁff“ﬂe ( %he retsuqu: h%f)égr%eeggateg and

ture

purifiéd llb'\y prteparﬁﬁvmcrﬂaeﬂﬂ]%ﬁ BE& "as) fbr@fbﬁlﬁ atéraddiaec @R- 86 nil as a
sol ut

light xeﬁmwz%l 5H NMRéCECé& 09 MHD); frétdayT S0y 3RY)7- B (d, 2H), 7.12 (d,
% [yl y n
2. 4 I S R LA SR e e
0.57~8ddmedHat -65 OC for 2 h until starting material was
consuned. The reaction was quenched with
t | i} Y/ ) in methanol
[0360Pe mgﬁ%ﬁgg%?k??nsﬁudr@ éjg%mém%%grrgg warmto 200C
cyCIOWOSYﬂthYWmemlqﬂl)t-6 (Tythr ox e thiyh2-weeth epygetcaledlred 2Hh pyran-
at bi car bonate. The organi c phase was
345@'3?)‘3%1" ‘%ﬁdeHgLe aqueous phase was extracted with
et hyl acet ate. The organic phases were conbi ned,
washed wth saturateg * hen with
wat er and then withob?i D dryln over
anhydr ous sodi@m Jul of volatiles
af f orded 200 'ﬂ}% solid product, which was used
in the next st further purification. [0341]
Preparation of OH

2S, 3R 4R, 5S,6R) - 2-(4-chloro-3-(4-(2-((S)-tetrahydrofu
[0361 ar’,ﬂogaﬁ solution of 4-bromo-1-chloro-2-(4- (2 cyclopropoxyethyl)benzy )benzene (105

o PO S DB
(2.5 1\@(131 Ed&laﬂé ioont 1af) 6668, Pha duchixiro Was Rerrpd f¢30usinsit &5 °C. Then
-0.38 mmol) in 1:1 anhydrous

a-65° @dtﬁmntqf |(151§/4§1W%}bﬂétmﬁ@m@ﬁl}’lﬁﬂ)ﬂ%}s6added
| 0.76 B t id
((trlmatilgﬁ}%{;]% iinhez‘r}yg%té aﬁ’s%f“m yradl %9n%*[%ll8 Al &alaaéllé)g) IR (1.2

mL) v@ds%aécﬁ@mp@[s@ otv&ers e TROGhikt@e WaS shirkd ateas fOford huril starting
C. The reaction was quenched wi th saturated

rnatermhweb censsodi uithdreandowas guenTims with aicthasesulienis acein@wddnL,
under. re extra

d
0.60 S i PR IHEEEL LRI Foe Bt PRs BELRH S iR G KO0 forfbrature

and stbfddrtﬁvenglﬁ T8 irghdEonaas glidrRbedwah s@nhydll dfuns Bidhtbdhate, the
sulfate, filtered and concentrated to a solid, which

organigephap s separainyg and diaaepwe A wanetrastogiwitngthylgepaice The
combit® gféﬁhlc(ﬂﬂpéeg Wil %é@ied%th@a‘curﬁp & %warbonate, then with water, and then
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retention tinme: 2.2 mn; Waters 2695 Separati ons
Modul e equi pped with a Waters 2996 Phot odi ode Array
wei0e026587 and a Waters M cromass ZQ Det ect or; REK/E8208/074058
XTerra d 8 3.5mMmm 20 mx 2.1 mﬂcolunn 1.0 niL/mn,
detection at 190-400 .nm 7 mn ent 50% A
with UFgey kAT ephP Ve 90 Sy Sirhoty S5 atﬂ%ﬂ lordhafesidue (134

mg), \91516(91 Rvas %@d\flﬁrﬁﬁe fixt GePdrMohOf b s I\}ﬂﬁﬁifféaﬂléh acetonitrile;
sol vent B: 1/oformc acid in [i-Qwater. 1H NMR

o362} FgyafR iR p it o0 Spra ety - 2123 L2

cycloﬁ&gokﬂthylﬂb&&ygﬁbﬂ&yﬁm (ﬁj’@rggyl(?lﬁ] l@lﬂ&rz{lfzydgg{i}l Bgran -3,4,5-triol

(ComppyndQ@)Es (mz): 539 (M + 45) . Exan'pl e 27 [0343] The
synthesis of conmpound CMw thin the invention is given

bel ow. [0344] Preparati Cl
4-brono- | - chl or oz 2- bxy et hW) benzyl ) benz
sol ution of

ene (I ntermedia

cycl obut anol (260, 3. 6 mmol) in anhydrous

t et rahydr of ur aﬂr'q\4 ) ‘Gfas added sodi um hydride (138
ng, 5.7 mmol) in po®PHi ons at 00C. The m xture was
stirred at 00C for 30 mn, and then

[0363P- (-4 55BE sofntian ofitrodopedast fqrh rngxyyietssép @34 mg, 0.28 mmol) in

anhy s G SRR P ROBBRE [LG: | The sSSP BT PyRaBL. 112
mmol). qfhe§ BFs- (RHPRN, §8% nshomRds bl dr 88618, rhnﬂ@l%e rmxture was

conpl et e. he reacfion m xture was quenched wit
stirredsfat G rhaet e th *@milthei roantioh Ivess iqd enchedt tvithoshedated _aqueetml_yllcarbonate and

h jht?tate was hed th water and d then with brl(?e,. hvl

the vojgt) %de%?\?é?m%ww‘y%@ dugsdinigmsw e &est S SSHEBFES Bitbgthy

acetatk Owe?sthI Wilg v@dtér thgﬂ %vﬂlrﬁiﬁil% Qdd AR vRHEddhli® gul@éfe ClHeWiPhple was
cronratogrrgp 0:1) to get internmediate

concepiatggh amd pu Qddqymremarqtlvk M@LCW& talgive 499g of Widsjolid. "H NMR

XN b SR AR B PSR R ekl an E ML RAEEEE

(dd, Ja:h:?zmtt ond2H. gyazamﬁ 34885('dt yials A GormoyuRd2ChbE 0347, 13'018&13 39 (m,
solution o

3H), 33%81 B 0. 2H)42. @Q(%%cl%%ﬂ@o%ﬁb@ﬁ&xwﬁéng}ﬂ) bR EAR(/2): 449

mmol ) i n anhydrous tol uene/tetrahydrofuran

IMH) G RaRBaasD: S 7 m) was added n-BulLi (0.17 nL, 2.5 M
dropwi se at -780C. The m xture was stirred for 30 mn

Examgi¢p4 hen transferred to a sol ution of
(3R, 4S,5R, 6R)-3,4,5-tris(trinmethylsilyloxy)-6-

[0364( ( tThiersputhydisof sanmophd€dhwlithinghe atvgdtior Rldupinedm PKar28, with the

d .15( 195 gg 0.4 mol ) in anhydrous toluene ( 1 nL) at

ctails g¥BEOCIeNe i xture was stirred at -78 OC for 2 h until
starting material was consuned. The reaction was

[0365h u é’fr@hmtmtorﬁ 4rhromn bshlorordi-@- i ydoxyBaethyl) benzyl) henviene

(Inter atn%%l%')r and the m xture was allowed to warmto room
né o e and stirred overnight. Then water was

added, the organic phase §PS separated, and the water

phase was extracted t cay’ake. The organic
phases were conbi ne h th saturated sodi um
bi car bonate, thenBii t R wat’er and then with brine, and

then dried over anhydrous sodi um
[0366] To a solution of (4-(5-bromo-2-chlorobenzyl)phenyl)methanol (intermediate AK)

(1.5 g, 4.81 mmol), [IrCl(cod)], (31 mg, 0.046 mmol) and sodium carbonate (0.29 g, 2.73

mmol) in toluene (6 mL) was added vinyl acetate (0.84 mL, 9.10 mmol) under argon. The
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sulfate, filtered and concentrated to get the crude
product. The crude product was dissolved in
W@ewpoissT i | e/ di chl oronmet hane (1.2 nl), tri et B BEUS20&074058
(0.3 m, 1.9 mml) was added, the m xture was cool ed
n trlfluorl e di et hyl etherat

reactl%{m%%@meﬁ telats TORTGa gt 4 g § S%&rnt Ve b o cool to
roorn t&rg tﬁ&ﬁ Hﬂlﬁgd (Af?tg 5 L aF of @ﬁt&e@&e 1&@ V&VX@%Vashed

sat ur at ed "aqueous um bi car bonat
with viraher (\20 Inelt )i dnd shanewth beno@8dnliy ded dnecddm doqhumlfate dﬂnd residue

t he residu xtracted with eth acet hed
was oQERIGIR] B0 BHG RPN B HD2 el (EHER 11 PEIVar 30:0.0D
to proRN A0St wRE WhHqs vhf RiVAR Cﬁb@lg[@@ t)VW 3617, Q@(rﬁdSH) 722 (d,
concentrated, and purifi ed preparative LC M5

2H), (ot Gidn T6 drfgansi6. pitze | ), ddz;;c(s, 2}1)44WR4 BEOBOD = 1o am_@)ct Hz,

4G D Al 0 20

§Z 3.37-3.44 (m 3H), 3.26-3.28 (m |H, 2. 18-
[0367 ;j’gep:matlgm)of 41brogmot1-ghloren2-@rfcyclopgpoxymethyhbenzyl)benzene
(m IH; MSES (mMz): 523 (M+ 45) ; M5 ESt
(I“te'ﬂ“rﬁﬁ?‘% (M+ 1)+, 496 (M+ 18)+ Exanple 28 [0348]
The synthesis of conpound CP within the invention is
outlined in FIG 26, w /I,Agl ven bel ow.
[ 0349] Preparation o iyl & cl opr opoxy) et hanol
(I'ntermedi ate CN) _<sGH 80}° To My powder (250 ng,
10. 25 mol ) suspeﬁded in THF (10 nmL) was sl ovvly added

10368, Tt aneae PP BV 2O PR g pgpeene
(0.7 gt o7 mntdlyaed B8%n @5) ok ad ., t5q shemew 1461 in hexane) in drg cthyl ether (10
br onoet hyl ) - 2- net h -1, 3-di oxol ane

mL) ww&ﬁyem@d@n@wm é(bld%dﬂ@é a8 mmhl)tdéomﬁﬁméla”ilrrg 2011@111 at room
ternpetr %@%@Eﬁ;{{g %!f?eWgéﬁ‘ﬁig d%gn{ilé}g tthe 9&% r i egloerl)v pOE"_éEit s(ld%vly

evvass

into 1(&tco¥kﬂd1¥lﬁé31ydlfhﬁllm€w§dhﬂfbnvﬁl$h srireing e ik tad ehiak icotfadt@l w1th ethyl
iumchloride at 00C, and the m xture was stirre

acetatf: é} X 20 mlpef B eombingghereppiglaxest weig washethwah tvaiert(d9 min @nd then

with bR Y @R Y; , %Iihﬁetp&%m\%r Ecﬁﬂﬁ{l sWite CRRE ?ég{(fu@g\’aag _cHﬁ@iﬁ{rated and
vacuum n t he agueous ayer was extracte W t

purifici chtdunanmehtvamtodr2thyneluenPh A:PHRye 1 Q@ﬂbiortéudalm irgemiccliate CV (0.6

o) as sy gl VUt bt YR 7o T E6ma T T ak S, 459

(s, 2HYN. GN(VBA), @&ﬁﬂyﬁs(l QH‘)Q)<S9»°OWP(nW4tH)0Ut further

purlflcatlon [03 Prepar at i on of

10369F PrePi ?%%@E%%"@i{%%g}éh% geyhyl benzenesul fonat e

Ay 15 1-hRe b
(cyclo%n‘() oymﬁ')i uylw zynpm@wé jtﬂ‘ﬁﬁjfm 131 tﬂ(b@Yét di‘ M-

m xt ur e of 6N sodi um hydr oxi de
pyram3.4, 52“52 (Iﬁ’fﬁlﬂ}le(lam@ ©®)r ahydrofuran (3 nL) was added
4- et hyl benzene-| -sul fonyl chloride (2.1 g, 11.2 mol)
i n dichloronethane (6 nL) at o

HOY

OH

[0370] To a solution of 4-bromo-1-chloro-2-(4-(2-cyclopropoxymethyl)benzyl)benzene
(0.6 g, 1.71 mmol) in anhydrous toluene/THF (6 mL, v/v =2:1) was added dropwise n-BuLi
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0-50C. The solution was stirred for 3 h at 0-50C, and

then extracted with di chl oronmet hane. The organic |ayer
waoee®Inzasbed with brine, dried over sodi um sul f BEEUS2081074058

concentrated to obtain crude product (100 ng), which

(2.5 N\g%],slﬁjxgggt()l %Ee@tgg)étc ;}ngp Wrg%glg%%tv%g; letru!rlg(? for 30 min at -65 °C. Then

a -65°@%}1§Bndb$(3:‘[§4§@1{ 8R)(é‘4 %h&l?(u‘?m%&f’sﬂ&l%k%-@@t hyl cycl oprop

((trimethhRRYbReMEYhy pEemyt)o-BH{pyych- D6y ened. &y b ) &8 madvy rlinQoRbhd(6 mL)
yran- 3,4,5-triol (Conmpound CP) [0354] To a stirred

was aé@@p@ﬁ@%ﬁ opfr 168Nz AhRIBHreRps 211‘(@41 @ hpoloos3 (541 until starting

rnaterlily g) Xgn%l?llglzeg ! )I"RhFe th(?ne\Fvarlrsé e%gl?e%ﬁ Ej% Z%hgsu{f% r810(1 I{TTD}_2|L3%1L

3.58 mﬂﬁol; uh.hretiigﬁﬁlt (kiyh{);; aﬁﬁamedﬁlxﬁ&e ag almded:tas;vam ©ab&n m@hferature
mol ).

and stz‘re(d| QVﬁ@tlaI}tl dyie |r%'«1§flelp) z«w ynéffrwwd withsptHiAtqskiod Bime Bigpibgpge dhe
oty R RIS S, UL e

combmgdieanicl phyers weas wasicdacittechtwnted beiamdnamg:ﬂabm;x&th wWiter, and then
conbi ned. grgani c. | ayer.s reco ef er reduced
with bﬁmss%@ledzmar B alfass %a%vaﬂe? @ﬁfl@%ﬁ %?Oé%%iraarteﬁwe 0.75

g), wHitt-fradMReli 9 He MR xBQe i WitREut WM& pﬁﬂhbglo(r@l% yield; HPLC
purity 97.5 % . HPLC retention'tine: 3.27 mn; Waters

o gt P RS GRS , Fors 2998

(cyclo@%ﬁ&ly%eth%@fz?l)ﬁﬁf diirexyik t Ir?'go 40 d%o-'bl-lrﬂyran 3,4,5-triol

col um tectlona nm 6 mn
(Comgpumé?ﬁi) 10-95% A, hold 8 min at 95% A; solvent A
0.045 % formc acid in acetonitrile, solvent B: 0.1 %
formc acid in MIli-Qwater._ 1 NVR ( , 400 VHz):
d728736(m3|—|) A~ =08. 8 Hz, 2H),
6.83-6.86 (d, J = : 4 (s, IH), 4.02-4.12
(m 5H), 381*3391 m3 , 7-373(m I H),
328348(m5}2—I|) 'qu?\ .0.81-0.83 (d, J =
5.6 Hz, 2 w0, 2H) "MB ES (mz): 523 (M +
45) . Exanpl e 29 [0388] The synthesis of conpound CT

wthin the invention is outlined in FIG 27, with the
[0372}etTei 4 s159¢ @@lﬁtl%Pf)WUd‘f predagt e hernaeyiows ep (0.75 g, 1 61 rnrnol) in

anhyd?‘mtél ?ﬁgr tr1 <?1rl(9r e(héBé §671](11\1TT3'12 %&4&&%¥1lﬁ§ﬂﬁé(ﬂe)(‘??ﬁzrﬁﬂ 6.42

mmol2-Tn (Eﬁ%’(ﬁ]’[g@‘r(i} & sihl 680 benaly hap bdﬂb)dl drep\hﬁa@hld the mixture was
i nter medi at e BH) (500 ng, 1.46 mmol [Ird (cod)] 2
stirred fpr § hgj -1 Co 1Bherrawstipn avig duermhadathrptmiedaquguygjcarbomte and
d 7
the Voﬁﬁés)zv.v%r% r%ﬁ%ﬁ%%%%%ée%%e&ﬁ%s@%eﬂe \ééé S ry@a% Xf}g&e& Qfltﬁ cthyl
acctatbeadstdd tvith 3208 Cihan avight brinceghd diedDvir soHlilfm solifatt.i e s‘ﬁﬂ@le was

all onwed to. coal to room erature, and t di | ut ed
concejratgd sieyd mrlfqu teytmwar%@t%lﬂeng M%éo FVE e %2‘@11 %‘a%ollfgd HNMR

(CD: G0 TP REY S o S ETP AL 23 TR TA 082D, 15 0386, 4.13-4.07
(m, 3ldpBERB & (el 1HNMS. Iﬂml(f& (@d 1bY, T49n35 Chrdies 33raplym, 1H),

0.61~b 7 MM ET EY Tads AT OWic. 434,

Example 31

[0373] The synthesis of compound DC within the invention is given below.
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to provide 445 ng of yellow solid. 1H NVR (CDC 3, 400
MHz): d 7.22-7.14 (m 3H), 7.10 (d, 2H), 7.04 (d, 2H),
wW®@2000/0%6887 J = 14.4 and 6.8 Hz, IH), 4.1 1 (ddl,’C"U’USZOOS/OMOSS

14.4 and 2.0 Hz, IH), 3.96 (s, 2H), 3.93 (dd, J = 68

[0374i i’rgpwtloglgbf (ﬁdggg]onpr?eﬁﬁ‘og?li)edwyﬁlzhenol_%r)propan 2- otl

(Inteﬁngﬁmﬂg chl oro-2-(4-(2-cycl opropoxyet hyl ) benzyl ) benz
ene (Intermsdl ate CR)[0359] To a stirred m xture of

4- brono-1| -chl oro-2-(4-(2- (vrnyloxy) t hyl ) benzyl ) benzen
e (100 ng, 0.27 mmol ¢ E 0(0,568 n., 0.68 mmol,

1.0 Min hexane) in ether C¥ rnL) was added
di i odonet hane (0.6 & Anol ) dropwi se during 20
mn at roonrtenperature under argon. After stirring

o g S T AR SR o
mmol Y @l ¢0siinEabaoviase @XG £,300 eehnwl ) i ]Eledlhlea@Hcaﬂaﬁndé(m nlIO) 1-

m.). The conbl ned organic | ayers were washed wt
bromegseran-3-eb( nldmrrw%qu addedr Thesqluteonivys he&ﬁ‘é tp ﬁ@r{i and
stlrre(%%% Y €fhe %je' QEtﬁ)lﬁr% Ege whi 906195’{0%8 V@@E dlluted with

concentrat 6 purified by preparative
water foXtiREied W.’lth%l)yltaodalbl washed m&rsmémnaamnﬁauhsﬂﬂmgde asi then with

brine (aﬁg Igitgp_g Slfelfos\év %I(I{]sulflg}_q) BM; §% ltedvgzaszq%;)lgetﬂra@%i a(rg pug%:d Zy column

chronﬁt&g%e%dh% 1to Qnte"mYGd?até'%Y (%@5 4g4 %’163@ S’Q‘Vég l%lgigtq%?ggg‘?%q 1|(/%{nz ): 0

7.24-132 (rs,rsm)swg 76R) cra, Z(Hr), 6l8|7(6r89-(31-1 (ZH)(Q:ZO “4.24 (m, 1H), 4.02 (s, 2H),

2o R e T et S

[0361] To a solution of
[0376]4 rl’fremﬁartmemférhrnmq kchipre2cdd@r@poxyet hyl ) benzyl ) benz

cthos ol rostGy)end 80D Rahe Ul AR AL s 005 W in

hexane, 0.14 nL) at -65 0C, and the mxture was

stirred for 30 mn at -65 0C. Then A\ 65 0C sol ution

of (3R 4S,5R 6R)-3,4,5-tris(trinmethyl®ilyloxy)-6-

((trimethylsilyloxy)s et 0ah H pyran- 2- one

(148 ng, 0.32 mmol e (1. ZOITL) was added

dropwi se over 13RATN e A ture was stirred at -65

OC for 3 h until starting materi al vvas consuned. The

eact | u
037 o el o CERPH B o St P e, 24
mmolyvasdlalhlbmmmﬂhane (%mh) twais faddath etthzytpmr}atemee(]ah chlstl2 mmeal) and

over ni ght . e re uenched w sat ur at ed
pyrid G Bt Bricar KR 3 TeloeR et S el L Bratprecure for 2
h, wh&eghdn\@arfifl ﬁﬁ%&lapﬂﬁﬁf‘eeﬂ’%emﬁﬁél?‘é&%ﬁm%tab d&kMYihed by TLC (cluent
acetate. e conbi ned organi c phases were washed w

PE:EA at lubatSedidispdianmbloparbenate (heg) wiistdddeditand theamikturh em\mstuhed for 10

. in a odiumsulfate, Re
min. BT B a4 st 60 pRPbE® P afhGie VI KR BuleByned
with soBiubhéh1Hexd, asd @Red\beR otiutWatrer mel résid&a&as%nce{n%éa]and
Preparat|on of (2S, 3R, 4R, 5S, 6R) - 2- (4-chl or o- 3-

purified by eprpsh gp@raﬁ%rmiwﬁz;@lbsaﬁhmmﬁdete(G%?wylﬁerlﬁ&dr %%%)tars a
yellov? DY A8 NIRRT S0 MELS: 1591 23-7 30 (m, 3H), 7.09-7.11 (m, 2H), 6.85-6.87

(m, 2H), 4.86-4.94 (m, 1H), 4.10-4.13 (m, 1H), 4.00 (s, 2H), 3.84-3.99 (m, 1H), 3.69-3.72
(m, 1H), 3.50-3.59 (m, 1H), 1.19-1.37 (m, 9H).
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(Conpound CT) [0363] To a -15C solution of crude

product fromthe previous step (134 ng, 0.28 mmol) in
W@nlwyheasss acetonitril e/ di chl oronet hane (2 i, PAT/WH2008674058

added triethylsilane (0.18 nL, 1.12 nmol). Then BFs-Et

10378 Feparale o dithomp Fshiosor-Ae A5t ShnporDhenfylibenzene

(InterdR&uiskd ed with saturated aqueous bicarbonate and
the volatiles were renoved under reduced pressure. The
residue was extracted with ethyl a etate washed wth
water, then with brin d sodlumsulfate
The sarrpl e was conq
preparative HPLG MS AR 42 Ny of vvhlte solid. 1H

NVR (CD30D, 400 ): d 7.37-7.28 (m 3H), 7.12 (s,

[0379@2‘?119 agsnoéuti'ﬂl_(%4- rﬁyﬁﬁ%h@@ék{%{ﬁ-etia%:xlﬁe_tﬁof*&éﬁ%%]y,)ﬁenzyl)-
benzeﬁe (/55{)311@8 k{ ﬂilmo3)‘l}1 dléhldrﬁnﬁtlﬁﬁe (10 mBHt 0°8. @idteBarg8n (vak added

m]S I—? 0.47-0.44 (m 4H); NB

trlethségpm(er@ 2y 4?4é nfrmlp,ufqllowai oy, trigasghy sildinibluerozeshapgeuifonate (240
fo ' S 1

me, 25 e o 0SSR ARHLLTA) WS TN R R 9 dictyl

ether (2(0365] PRreapgamat plase ofas separated, dried over sodium sulfate and concentrated

toan g1 G BHTARALp (U BOF MU BT Gy or 01 10 oDt
interdcAidODAr @00 ne, Xﬁh@f@)@gnzyl ) phenyl ) et hanol
(internmedi at e g, 4.81 mmol), [Ird(cod)] 2

l“”%%"r?g%rﬁ%em Sé%’*‘)rﬁo Frefof- deacg e BPRGh Sbepiie Thegigfbienzene

(Interfhedite BBy MDI ) under argon. Thereaction m xture was
heated to 1000C and stirred for 4 h. The sol ution was
allowed to cool to roomterrperature d then diluted
with 50 nL of ethyl = uﬁe was washed

/

with water (20 ni) ith brione(20 m.), and
purl fi ed. by col um chr omat ogr aphy

dried over sodi Iy e residue was
concentrat ed and
elte P

s A ) B 50, 08 R oy B o
at 0°Goinjder argdR wiad ad@id)slovely@iliofoitlethdne=(011h. AL aimddi6hi8roizethankl)2 mL).
After gt'irgigg %031‘132)21%1')&](3‘ 44b5§g£og1 %ﬁ%r(HSZd /(24-&2 nﬁp;;q))pro%oé@%?tgyl)gﬁzene (290
mg, 0 [7%31@[?1])1) Rl 8RAMASh&Rard (3 mL) was added dropwise. The reaction mixture was

brono-1-chl oro-2-(4-(cycl opropoxynet hyl ) benzyl ) benze
warrnﬁbto(tbnmetempcmmr@attdvstlr{e@w&]nlgfm andshénr quedchddxwithe satghted

squecy FpRH I EoRE) Thiis b DRr U pa o BT S ER Fyd he
combided Br dgaﬁfeamﬁ\)rs Wweredtahed {a/yth s@lubREd 4o t-dodWaS bREMBAate and then
di i odonet hane (0.42 ni, 18 mmol ) dropw se during 20

with bying, and th@b@hﬁlqdetvmé ﬁ%dluméulfﬁtge mhe registue wistcencogtrpted japg purified by
pensUEE AP Pt RS LEID A LHOR (P BOUE AL N R,
400 MIERS): &7 XUuT B1 WAS3EE)X T Noct EX(nyi2Hh), 88Md.89 (m, 2H), 3.90-4.01 (m, 5H),

3.47-3.48 (m, 1H), 1.31-1.33 (m, 3H), 0.64 (m, 2H), 0.50-0.53 (m, 2H).

o

[0382] Preparation of (2S,3R,4R,5S,6R)-2-(4-chloro-3-(4-(2-
cyclopropoxypropoxy)benzyl)phenyl)-6-(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-
triol (Compound DC)
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acetate (3 x 20 nL). The conbined organic | ayers were

washed with water (20 nL) and then with brine (20 nlL),
W@a9ness7 dri ed over sodium sul fate. The resi dRET/USZH08/074058

concentrated and purified by colum chromat ography

(eluent EA:PE = 1:200) to obtain intepnediate CV (0.6

g) as a colorless oil. NVR (D@, 400 ): d

7.33-7.24 (m 5H), 8 ([ 4. @, 2H), 4.07

(s, 2H), % . *0.49 (m 4H). [0369]
Preparatlon %

(cycl opr opoxyrm;\h’ Q;’HZ&N Jphenyl J-
- Mydroxynet hyl J- 1 - ggt hoxyt et r ahydr o- | Hoyr an-
3,4,5-triol (Internediate CW [0370] To a solution of

[0383? bI'ro %'l\élo(flrtlfglr l%fﬁlo(fl §18{'0Ef-glrl]-ﬁ%-ra?@g@%?@f)}%&rﬁgggﬁé}{%%ﬁ%ﬂzene
(180 gyio, 45\mhul) m ﬂih&ﬁromsolaﬁtéﬁdtrﬁrydmﬁme (MvBulil ( P )M-BaLi (0.22 mL,

hexane, 0.82 ni ki)r -65 0C, and the m xture was
2.5 Mgpihexag) vay adsisd dropvese ateBSHC, Thanaptereves shired frgimig, and then

t 6-
trans %?d(t% S%ﬁlq% ﬂ%? %)%38/;5#2?@ jit(se lls(glﬁﬁlg% QFSM(’L‘WQ] 2-one
((trlrnétﬁy&ﬂyl@xy)hmﬂ&rl)fﬁﬁdh)ydrdnﬂqiyw&iﬂb W) (m&ﬁg VG matd ich anhydrous
pwi se over 15 min. The mxture was stirred at

toluen@c(:l ﬁr&r) B -5k (RCImiXBraes HiTitkter$ 4l fonad wishstareg. maltﬁl@al was
cons 8 32y FUURIEH L IR IBRERHRR GogfLf 202,

methaabl) culcth¢ mixtarenvisalloo@thtd e/raﬁﬁlt@tdmetempérmlre ané @Itlrred overmght
overnight. The reaction was quenched w th saturat

Then water wias pidedy HsoagadIC RINES By smREHh a%twt%r@&afeawthracted

a

with B AT SRR S BRIt sy

bicar‘tfs)aatarthble withiveaeraad alhen, witlh brinayiand thmtdelled ozmerchnhidnouswbdadium
brine, and dri.ed qver sodi um a Renov 1

sulfu o B teri@ue s Bt 50 FOUEBIRG] B 54 L) cro DG Bygn was

dlssovvéu fohR ctofMilcRdi @orthichRHE (4 Tt meu) I?Héﬂh‘}lsﬂéﬂé m mLoﬁmmol)

Preparation of (2S, 3R 4R 5S, 6 2-(4-chl oro-

was ad@}icﬂl@pmapme(mtdnyt@t@eﬁﬁw Jipti dangdnlnﬂuély@br dmtﬂnybetthgrhtﬂtt(éﬁ uL,
rahydr o- m pyran- S"-tri ound CX) 72]. . To a

1.4 mmpbwassd é@cf Bl &ty éd‘gP%Id]&ft mﬁi%wéﬂﬁfsi@rro?u% atfy"6p The

reactlérgxévtzg | ! rll:lﬁ ﬁﬁgﬁ’%‘}égrh QWQB?%&&CMROT)& v\jlz;%e \éo atiles were

removed ivatitryreduded pecsfure Oa‘.hdrthc reSidd wmkt)racte'ﬂwrnh Bhst Eteta@ and washed
added d WI se, .and

with vr(f.frtszrt %@3%%@“% %W? @821 fhgn dicr oxpr anp S%@nrsaéf@% Jhe residue

was f1 %&d%@&hﬁa@ed’%ﬁ&‘ pedt iRt 5ep QQ&E@UJSIS% %ﬁfahp&ﬁﬁﬁouﬁﬁ! q’)C (7 2
t he vol atiles were renoved under reduced pressure.

mg). 1ENMBCROTBHOP AdkleX S 187 87 iy 3idE 6t ldt ] 3 tasHay 6\/&3t6185 (m,

20, 38703y PPl o e e e %a?S A} Ry SR AR 7120

(d, .]=F38 eﬂama) Qw0150 Cm M 1; (MSIE\Seg Zz$%28 (M +ub] tmssm*l @lmz)llzm M+
MR (CD3OD, 400 MHz): d 7.38-7.30 (m 3 7.
7, 49MM+7181)9 (d, 2H), 4.52 (s, 2H), 4.13-4.07 (m 3H)
3.91-3.88 (m IH, 3.73-3.68 (m |H, 3.49-3.35 (m
Exampld)32 3.32-3.28 (m |H), 0.61-0.47 (m 4H); M ES|
(mz): 435 [MtH +, calc. 434.

[0384] The synthesis of compound DJ within the invention is outlined in FIG. 29, with the

details given below.
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Exanpl e 31 [0373] The synthesis of conpound DC within
the invention is given below [0374] Preparation of

WO 20402653’ br ono- 2- chl or obenzyl ) phenoxy) pr opan- 2r@I/US2008/074058
(Intermedi ate CY) [0375] To a solution of

4- (5- br onp- 2- or obenzyl ) phen (j,nternmedi ate H) (3
10385, FobnAn1of R haoBao AR 6 6 o 2001 hmob)

' bhKasl ' , 1- bronopropan- 2-ol
br°m?gf°§’y3?¥5'gmfﬁ%%‘§ﬁ§g§még§gg‘ge% sol uti on was heat ed

to 800C and stirred ower nyghi. en.t he reaction

m xture was cool ed t perat urk, diluted with

wat er, extracted withee et ate, washed with

sodi um ammoni um chi ori de Jand then with brine, and

dried over sodiumsulfaté The residue was

concentrated and purified hy colum chronmat ogr aprg%nt o]
[0386] Ty atredtsasnension 06 5-byomgZaghdpropongpic agidyyR 1 L3¢ 3nmol) and

ot AL %, 13500081100 SIS . o

the vigorfds S:0dutiohmf ghtfcasdl, g Ba@dn(wys stikfed oterB@hi aiRllthémthe volatiles

were é%ﬁg&gﬁ)’c{e? q:frura?(ggrrfgst(ui&g ?gl?ezqeéqlﬂlag( %fiﬁ 83@‘9m0-2-chlorobenzoyl
chlorié ?«E?I&bé%]&g%h%'dmﬁ&%ﬁféﬁlaﬁé PEL R hatR GftidhQRs Tholka t&o~5°C.
Then AMCK4 (1.5t by ©Rmrelg Mas nddeenz pbitphe tbx iy uepess-Lirel f¢8®7/min, and

i L S e L s
reactith s HENE UL £,90A4E rdAf terﬁq;eratﬁi%ddnﬁ RE B XJrUie THRSeaction was

stirred at roomtenperature for 2 h, whereupon
quenchediby poginganwricaivatead Thesanpeompl wisedilntabwglimatir asd extracted 3X

. termned by TLC (eluent PE.EA = 1:1). .S50],i odi,um
witn Gt oS omacdregf ‘St b kTP gl Wit water
2X wish 1 M REOHOEndLX Hifh-bridd! £1d théPdiidd oW NagSole dA ft@embia of the
m xture was extracted with ethyl acetate, washed with

volatiksg.gthe giud b PErdugieyvasamdifigeibaydobwet cyempiggraphy (uent EPHBE = 1:20)

£S] n t an Fi fif i
oo L O LU LS SO e gL v
7.68~yi66l(d B1H%F.5657.47 y&i, 1 Bw 42 (d, 1H),NVER~700GN3 30D 38Kz = 68 Hz,
7.23-7.30 I%m 3»—%1, 7.09-7.1 1 (m 2H), 6.85-6.87 (m
2H), %9 (t, 4= g 2.3 hl 7rH0 (m, 2L 4. 13 (m IH), 4.00 (s,
2H), 3.84-3.99 (m IH, 3.69-3.72 (m IH, 3.50-3.59
[0387{ mPrepdratibn b¥41brdvno-2r(4-93-pr1adgBipyDbepaialichlorobenzene
4- br.omy-| - chl oro-2- (4- (2- (vi nyl oxy) propoxy) benzyl ) benz
(I“teréﬁ"é{‘?tgﬁ}]!é)r medi ate DA) [0379] To a sol ution of 4-brono-
1-chloro-2-(4-(2-( 1-ethoyxyethoxy)propoxy)benzyl) -
benzene (550 ngy, 1. yot§'” i~ thiOrgnet hane (10 ni L)
at 00C under argon was laddd i ethylam ne (0.2 nmi,
2.2 mol ), followed by trrnethylsilyltrifluoronethane
sul fonate (240 ng, 2.2 nmmol). After 1 h, 1.0 M sodium
[0388hy diooacstateed(sdlutioh ofvEs: Setdl diedi mIf, Gl I0owe] )omd db-brdmypd-2et her

chlordy SIS B Rt RS A 200 G IGEAP G0 mL)

°C RHE hdd | R A, -
30°C g%% g(iidr?ai(tnf%(r)% (g(l‘)'g? éﬂL A@{{g%rgg ﬁc@f’ﬁ%@.@’%@%ﬁ%&tﬁre df the solution

increased causing it to reflux violently. After stirring for 2.5 h, additional Et;SiH (0.45 mL,

2.85 mmol) was added and the mixture was heated to 50°C. After stirring for 4.5 h the
reaction was complete, and the volatiles were removed under reduced pressure. The residue
was poured into brine and extracted 3X with ethyl acetate. The combined organic layers

were washed 3X with water, 2X with aqueous Na,CO; and 2X with brine, and dried over
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[ 0380] Preparation of
4- brono-1| -chl oro-2-(4-(2-cycl opr opoxypr opoxy) benzyl ) be
woz@ne24ssnt er medi at e DB) [0381] To a sol uti on RET/US2008/074058
diethyl zinc (1.9 nL, 1.0 Min hexane) |n
was, a

0
[ | or pnet hane C under ar
NazS@ 3%6;#0 e%%%\e%a% ifsfeat cdipgesgiend Fré‘tsﬁ’é‘ﬁzg ?;@ was
used 1Httﬁe ne&t t;teg w%&bﬁfﬂuﬂﬁexﬁﬁhﬁ%@tléﬂ n, 4-brono-
| oro-2-(4-(2- V|nyIoxy)propoxy)benzyl)benzene (290

[0389);‘g &’ﬁﬂ)%ré‘ltmﬁ%)} (lé';tétqtl‘gﬁlo )?Fﬁr(gt‘;me f)ﬁ.}é?}@gr?%a‘}'g '(ﬁnd

(Intern@éRSe DY € and stirred overnight, and then quenched
with saturated aqueous ammoni um chloride. The aqueous
| ayer was extracted w acetate, and the
conbi ned organic |la
aqueous sodi um bi ROF S then with brine, and

then dried over sodlun1sulfate The resi due was

entr ted r at C to obt
o0 oG S AL PRy B RR S LY ThG TR v 7
rnrn01§ DOMF; (14 %L)l\i(lvlis) added Zocﬁtﬂm-éc&lte((w g3 805, mhol)0-The lhaluﬁml was

2H), 6.87-6.89 (m_ 2H), 3.90-4.01 (m 5H), 3.47-3.48
heateq 19 90°H)and stizad avasighinWaer) (50 (gnI@)zpn(i@h}Q Rfjctatg (HE).I@LEWGI‘G added.

The oggglgt é%e& &,La(é) %g tg(% v? L%(iﬂxf satgra %1 TzJE‘;Cl then with water and then

with Hgitel arr Rayer § m) o &Mlvmhmxdv)tpcﬁat(en )adﬂ@wdt&te@ te)sme to
trahydro-2H-pyran-3,4,5- triaol (Conmpound DC)[ 038
obtaina g@?/om PiHLE. %g}l Wlb‘f‘f@ﬁ- dissolved in a mixture of THF:MeOH: HzO (V/V/V =

T T
for 1.§ &t/ Therdaction WasencihedBuith 2Q eh[28f \mh.ter 27oEut1Ms IWErdﬂﬁ’nmvebl under

S added ropwi.se at -780C. The m xture s stjrred
reducgypresygyppd th&ﬁaSlé Hewas $Rsd Mo dethy aaetgfd@?ﬁ 58%} The

combfn@@opg%n§3a W@re‘lwgkhgd bv?tflth ALy KIoPR¥ k2 €20 mL), then with
((trimethyl silyloxy)methyl)tetrahydro-2H pyran- 2- che

water @2d ﬁlengvltlfbrﬁlemami then driechbyatisodismt sul faen e\ fier L‘om_e)ltramon the

vt R G o b R St P RS Bl R ldheaice
DF (mgyb@meduw&l rtﬂ-twmwaccpp 400 MH@ (360317, 2fn(n1 3#DM17 (d, 2H),
ha

nol), and the m xture was allowed to warmto room
7.12 (tie?tﬁb)eﬁé)éds e Hand 7@1(11, ¥ e Bze? ), ght2. (t Thre - 6uda, @H)wh85~1.88 (m,
) added, the organi c phase was separated, and the water
'phase was extracted with ethyl acetate. The organic
ases were conbi ned, washed with saturated sodi um
[0391E| Prepyiasioa of drhnemg-{4shlgxe-2r (43c(vimydexyIpropyhpewva ) bapgene
tpﬁﬁ over anhydrous sodium sul fate. The residue
(Inte ?lltefed and concentrated to get the crude
product whi ch t hen mascﬂlssolved in
acetonitrile/dichlg ge (2 Y.
Triethylsilane (0.2 DI ) was added, the
ntxture was cool®d to -ACDC and boron trifluoride

etherate(% mol ) was added ckly,
[0392kf tT@ra %)é%ttqm Ar-(Gr @rﬁvwf%ﬁléomgn@t)iph?%)mnanzl &@@8 £2.59

mmolﬁﬁicu B‘@_ Cgr gﬁ%%’bz‘d‘?}ﬁ SH%Hf}atl W afhoRd 6 "1“7?‘3'1@8 61 in

oriat 6. The Vo Fes“Were removed”un
toluened A ndedvpraddsdiviay] archtd (9ed& @i tlue nwasl) endar acgoad Thie trbaction
et hyl acetate and washe

ter and then with
mixtupg yeheatiddo d A& #d S Jer> hnRparcueoTia dlms b pe o room
tempe-lreﬂﬁre[ £ AHE diluted with 60 mL of cthyl acetate. The mixture was washed with

water (20 mL) and then with brine (20 mL), and dried over sodium sulfate. The residue was
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was filtered, concentrated, and purified by prepared

LC-M5 to obtain conpound DC (7.2 ng). 1 NMR (CD3QD
WolRDIMesyT d 7.28-7.37 (m 3H), 7.1 1-7.13 (mPQkS2008/074058

6.83-6.85 (m 2H), 3.88-4.12 (m 7H), 3.69-3.73 (m

conceltlggt’eqj gnd4 gurF@ed%:g( n&lur@n gf]goglaésgr%plw (gjs;‘;n I*}Eq)‘éézltélﬁ}_ 1;[3(%8%,) to

prowc(e'\d 75 g%}whlté@)ﬁ%ﬁﬂﬁ RIVIR (CH(Ys, 4 Mﬂa +3 74967 Qg/lgﬁa iﬁ?ﬁ 15 (d,
e 32 [0384] The syntheS|s of compound

2H), & h]e( Akt ﬂbﬁidl, é =dyt4 anded Ha, A4 123%161;/\17 th4dhedded Hiel §),

404(%5%&%@@(@\,4”0%?8%%2@35 @f)(g%‘&.} 6.4 Hz, 2H), 2.70 (t,/ = 7.2 Haz,

2H), 2oy @RyeiH)phenyl ) met hanone (I nternedi ate DD) [0386]
To a stirred suspension of 5-brono-2-chl orobenzoic

[0393:]’ll 1.]% ﬁgrrzrll%%)fl) ’fﬁ?}b%&ﬁlﬁ Tgh%%g'} nﬁilo()éaé ¥i Qéogfybg@lmfﬁél%enzene

(InteridMdiatODid) t he vi gor ous evolutlon of gas ceased, the
reaction was stirred overnight and then the vol atil es
wer e renoved under reduced pressure The resul ting

crude 5-brono- 2- chlLerqb€hze N s di ssol ved
@ ), @dnd the solution was

i n di chl or onet hane
cool ed to 0~5C. gftie .31 g, 9.8 nmol) was

added in portions, the mxture was stirred for 30 m n,

[0394RN Ao BstRFAMRRELO BT I DRsEEN &h(olroao( g(T (@n@%ﬁmbfaylb%nzyl)benzene
di chl oronet hane (4 nL) was added he reaction

(0.75 gc2.04 memplivans Biafmeti] | mls §dmneraetod Odvlin bexang) ot dry edhy! cther (10
) gl eRRSRACIS S0otes (UFRBISFLRY PR Bl 1k

tempeeathlfeamtieldargéﬁ W ftdh s@iRi@l Rernlfie, the ndicties mxtganias poured slowly
were washed 2X with INHC, I X wth water

ra
into 1% Cphi q$ Mmmdaﬂradez%@lwomﬁfv%h FHENES aHiE REHC das @atr%fmwﬂh cthyl

b2 S i K chLSbo btk O LBy A St S ) o e
with bE@n:e PE) mL); £0)th¢rodradott avien sodmnra rsnifate aflee BRIdUZ whs ghnaatrated and

puriﬁ%dag]t@r}gév)grlatl-}s W5]9¢ (ﬁlyetttoE%NBF(—CP%) tgz)% n 1qtg§‘ned1flte‘2%§l§(0ﬁ§ g% asa
light ﬁéﬁbm ll-ﬁNﬁ/ﬁl g@DG]L( EO@I\/ﬁH)‘ZES 7%8@)% 2% @0%151% t7I %n(a TH$ 7.11 (d,
2H), 4405b(soaﬂ) 3. 5(34@ (B3 544dm2mp§/m~b3emgm)lﬂ), 2R ot dbgh2 éhe2H)

1.93~ gg@ Eﬁ?iﬁ@Loﬁgkg%gEﬁD?)Tgng ?glgﬁggnsglutlon Of Et

chl orophenyl ) (4-(3-bro ropyl ) phenyl ) net hanone (2. 36
(0395}, Iyeagra.meéof((:flﬁ,&w,@bf Pl O 3aa e mas. aaded CI(ZSSO H

evelodplify by REELAL B AN AT FRGD Sl iro 218

pyralABﬂﬁltrwll(IlftEMedlﬁfe I31)5 h addi tional Et3SiH (0.45 ni,
2.85 mmol) was added and the m xture was heated to
5Q0C. After stirring for 4.5 h the reacti was
conpl ete, and the vol ap#ke DER_FE der reduced
pressure. The reS|§ue
extracted 3XHof U8 R
| ayers

HO"

OH

[0396] To a solution of 4-bromo-1-chloro-2-(4-(3-cyclopropoxypropyl)benzyl)benzene
(0.64 g, 1.69 mmol) in anhydrous toluene/THF (6 mL, v/v =2:1) was added dropwise n-BuLi
(2.5 M in hexane, 0.81 mL) at -65°C, and the mixture was stirred for 30 min at -65 °C. Then
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were washed 3X with water, 2X with aqueous Na2CO3 and

2X wWith brine, and dried overNa2SO . The sol vent was
W@mp/m&'ﬁs'ed under reduced pressure, and the reRBCTIUS008/074058

(2.3 g) was used in the next step w thout further

S O SR e
(imk QA ELATSBO T 381462 s gt e o

was addedIrgpwise dvermislnhinl MhMix{ul@ wan btjrreses -68Pdefdr 3 3 witil starting

acetate (0.7 [(11 8.5 mmol). The solution was heated to
matergbpes sesumed s f be re@ﬁ%fé?qugmuenv@ﬁdewﬂz gothsngsulfeicacisy(0.23 mL,

r
3.58 G Felrhill bl M BhEIRR e MG Yo Sy B o Semperanure
and stw&tdeWeanghtt Aédn rw'ctlbn bk neenchetiwith isetdratadesodan Biddrboidte, the
solvent was e ed under reduced pressyre to
organighasc,was %Pﬁaﬁa ﬁ‘(ezqusow hajhVehelES ed e utthedeptates The
combﬁ'ﬂeef Bfgaﬁlcqjha;éﬁﬁwé}/@ %ﬂ%‘%@zl(ﬁ’éa‘(ﬁrﬁte& b?ba@oo%atelﬁ)iemv\)lth widl, 4 then

droxide (O mmol ) was added,
with hmnxt andeirwdyvslt $qdneni suilﬁate 1R&mpyval Ph dlerx@Mtlerscﬁffoa\é@i aresidue (0.73
vol.atiles were renoved

ched h 20 t
o, wisiERs Fed s feg%?w&h ﬁ@{t@%@wﬁgﬁtb@&e nas extract ed

W th ethyl acet ate The conbi ned organic

X m).
[0397] a\Rsrepargtion of4ZHaR, a5$)6B) R (diahigre- hitdochl oride (2 x

oo I0Be o B P B0 DR R 2 S i

(Compeandidgywas purified by colum chromatography (el uent
EA:PE = 5:1) to obtain internediate DF (1.6 g) as a
yellow oil. 1H NWR (CDC 3, 400 I\/Hz) d 7.3%-7.25 (m
3H) 7.17 (d, 2H), 7. z H, 3.70

J = 6.8 Hz, 2H), 2H) ,

1 95-1. 88 ( NHO .
4-brono- | -chl or o A- (3- (V|nyIoxy)propyl)benzyl)benze
1@892] To a solution of

ne (Internmedi &i@ Dy
3-(4-(5-brono-2-chbdrobenzyl ) phenyl ) propan-1-ol (0.88
g, 2.59 mmol), [Ird(cod)]2 (17 ng, 0.026 nmol) and

[0398% odiom 16aC b@lna'ble of €uddp@dudt. fin thegdrgvious dte (@sideg, (12 2ntynol) in

anhydﬁ?%&ﬁgtggﬁ%l\% ?rggﬁt@%%é iéim W%éé@‘i“d‘ tfnlg@leﬁd@@ @ﬁé mlL, 4.87

t h
e 8 10, IS (5941 41 SRS 0 50

stirrecafoe 8 dit & -1 5. The)«baﬂtlenwa{s quersthed withtshtunat e aquedts bityrbeide and
then with brine (20 and dried over sodi um
the V%%ﬁ?sawe rqtﬁ%quégwd%r@%@é%@ﬁt Tae é?flcgﬁdNaélﬁXFrF‘?t%‘HWHP ethyl

acetat€ C\Jv%?gc\i/ %g&g%%@é%g ﬁ‘%ﬁhv\‘t%ﬂeg@r? rF-e? dovgr gduhh CI%OHQ sgﬂ‘ﬁ)le was

concerEtyd aigd ﬁur%d'fayaﬂepmtl\&HHPLQ-MS tqf gl,ve 2I€[}9 g Gf vthife fodid. H NMR

(o) s0eigaly o a7 g 167240l 7 o) Qefid 82 g
1H), @M%ﬂgh@ hkrl)4 ana 1&18 1(1& 2H]) 5=9@~348$f|8m A, 3.72~3@8((kn, 191), 3.50
B Prepar ati on

(t, J =¢t4 Hz, 2H), 3. 47~3 40 (rn 3H) 3 30~3 27 (rn 2H 262 (t J=72Hz, 2H),

1s7-§ SURTRL (EDLLO B (W (MsSt @B PRIV PRY AReREY ) ben

Example 33

[0399] The synthesis of complex DM within the invention is outlined in FIG. 30, with the

details given below.
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[0394] To a stirred m xture of
4- brono-1| -chl oro-2-(4-(3-(vinyl oxy) propyl ) benzyl ) benze
wmeoo@,(026557 g, 2.04 mmol) and Et2Zn (5.1 1 ni L, BCT/U32008/074058
1.0 Min hexane) in dry ethyl ether (10 nL) was

l0400§d&rﬁggrfb'%dﬁ]%ﬁ&i@%ﬁqéﬁﬂwal (iterisdie BAlo o s Cer

stirring overnight, the reaction m xture was poured
slowy into ice cold dijute hy chloride solution
with stirring. The mixture Wi extracted with ethyl
acetate (3 x 20 nL). The conbi ned organic |l ayers were
[0401paslledsuspdisionatfavg p@Oderi(R6.arg 3 heol) wad b (batamcxlaanm@rous
nd then dried over sodiumsulfate. The resi
THF @k bwis addsh oy E@rcf tprogmpetiang (490 ar wel) T eparQe I 2 L)
ata ra%hgﬁnmnga'lﬁ@i)thé %a%ﬂe&pkﬁﬁﬁé 'J@tq&}e@ﬁ QO @'5"’@ OA%ILQ)OH%? 23(2-

yel l ow of |

bromc(emyIBH)S digxale((dQ0L )56 dol) 1ma1(hydrcﬁlBI)THF4(7(59 n(ls) w@l-él)d,ded
dI‘OijSG_,_ aa/é %16 gﬁactlggﬂqu}reg\gasjl__ﬁegé at(ﬁm%S g’é f%r é)gél e E%ac 1%1 W%Wuenched

by addile9ef alPi R8P R b ammonium chloride. The mixture was extracted with
3R, 4S5, 5S, 6R) - 2- (4-chl oro- 3- (4-( 3-
rnethy gnﬂ qbbq—rtgipo)uap pcg@plcjl@ygqﬂz)gﬂsjplh ﬁy¢r§0d1um sulfate, and concentrated to

v TR A L LS00 B PSR R

purifiéutiphono- | - chl or o- 2- (4- (3-cycl opr opoxypr opyl ) benzyl ) ben
zene (0.64 g, 1.69 mml) in anhydrous toluene/ THF (6

[0402?&)&{%@%2@0@ ](_)} %%ﬁ@g){)?ﬁj]g@&_ S%i,ry? gﬁ%&ﬁﬁﬂ)eE%eaélﬁmﬁ%@h’n?ermedlate

BP) stirred for 30 mn at -65 0C. Thena -65 0OC sol ution of
(3R 4S,5R 6R)-3,4,5-tris(trinmethylsilyloxy)-6-
((trimethylsilyloxy)nmethyl)tetrahydro-2H pyran-2-one
(0.86 g, 1.85 mml) in'% niL) was added
dropwi se over 15 min. The m xture was stirred at -65
C+o0 [ t hl.a

10403 ¢ 160 e BrBh o8 Sh B ARAE R b A ERURYET g i ine

THF (rrBO n&)&&smdéd criutie D®tlapipoxytidnp] framdhé blevmux tsﬂep Mg 0.26
mto roomtenperature and s

mol) 96\7% F%ﬁ) &ntA Sqihl@ma ebetelapncnslonyl enerie (i & IQ 25&%1@119 &t THF (360 mL)
was a&&gl dfﬁ%\plsg aa'hﬁ Qﬁkafeﬁctlotnr}ﬁlxwrg %k &e C@Q@%to@@ i%ﬁ P?[latlﬁg reaction

€ aqueous phase was extracted wt
mixtuecedsathen 1nEhbated3athonmdempgamre:fop Rases, the ogam:slhm vwstshparated
sat ur at bi car bonate, . then with t and the
and (g AUHO0S ST s BE1 B BV b A ACCT Brer D Rama s FOBpinEfgreanic
1ayers\wérawak1ee%1 il erisledriad bee%lmagsog Ond/ Sor@dntrabl RpcnBS HgR
in the next step without further purification. [0397] '
internRdeyaBRtas erycbdw AL 3R A RyEISh 6RY uged(far thelpperara@iop 4! (iBermediate

cl opr opex enzyl ) phenyl) - 6- (hydroxynet hyl )t et
IH(b$§ “gﬁﬂﬁg EW%%QE'% triol (Conpound DJ) [0398] To a
solution of crude product fromthe previous step

[0404{ 0 I{;‘gp:gratlpnz)j 4rﬁ5ﬂ}1pmq12-ghhygbw§l)phenol (Intermediate H)

acetonitrile/dichloronmethane (6 n., 1:1) was added

triethylsilane (0.78 vl JOH Then BFs-Et O

(0.46 nL, 3.65 mmmol) opwi se, and the

m xture was stirredg, 5 0C. The reaction

was quenched with saturated aqueous bi carbonate and

[0405] To a stirred solution of 4-bromo-1-chloro-2-(4-ethoxybenzyl)benzene (intermediate

B) (747 g, 2.31 mol) in dichloromethane was added slowly boron tribromide (1.15 kg, 4.62

mol) at -78°C. The reaction mixture was allowed to warm to room temperature. When the
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the volatiles were renoved under reduced pressure. The
resi due was extracted with ethyl acetate, washed with
wWawi0802658chen with brine, and dried over sodi unPGUUSAD&074058
The sanple was concentrated and purified by
reacti%}r @ge ? M al ] Vee a;g%:%m_wg(} Ly d %%EV Qrga%cg]@ (\chs q\g%ctheégv%léll \gﬁerl I_’l"he
mlxtu?e"{)zas ez(tlggte(i%lth&i thofbni’etﬂan@d Thd o?%m% lgye v&ia'§|)wasﬂed]i§1‘tﬂf af? §queous
(dd =24.4 and 14.8 Hz, 2H),
solutign G@aglr@tgd sediumiicarlBmge, fhen w]lth:@atar land tl@hl)vvltlebmtw, gndidried over
3. 30-3. 27

Nazsq S”gle’ir'%% W?S %gbcent%an%odﬂrzr@)tggp ?ﬁ{ys%ﬁjdze& %pﬁglew%lég fo obtain
1ntern‘f€@1?ate£ N*‘é"]a"whlﬁ‘e%oﬁd (4'@02% vigaerys. 53 NMRORIDAhaoomtbps s

conplex DMw th He invention is outlined in FIG
7. 23~ZQ9 (i 8H).tH® (de? &8 &Hgi 3 6781 (AW T 684007, 26Hep8il 43.ilbh), 460 (s,
2H) 2-cycl opropoxyet hanol (Internmediate BO [0401] To a
" suspensi on of My powder (86.7 g, 3.6 nol) and |
icat alytic) in anhydrous THF (0.7 L) was added slowy
(04061, Prapaiadiedof Hremasbghlyro2-U-@uivylopropenygthosyitbemer)lienzene
te that nmaintained the reaction tenperature
(Inteljg%?(ﬁ%tgﬁ)lig 550C. A solution of 2-(2-
br onoet hyl ) -1, 3-di oxol ane (10Qg, O0.56 ) in
anhydrous THF (750 nl) was dde@i\sgtgg:' , and the
reacti on m xture ] 10- for 16 h. The
reacti on was quenchedAy ag ion of an aqueous
sol uti on of anmm®ni um chl’oride. The mixture was
racted with nethyl ene chloride. The organic |ayer

[04071NasA MiX ey SvieS-HemordrriarobgrzyDraerp! €3hé ent Hamnegiaed Cs2COs
(135 % gg rﬂtﬁ%l? Lﬂ;ﬁgiﬁﬁO?&F?(vga% s%i}re 1y0% t%}%pgf*altur? ) ﬁ)r}n\ﬁagnd then 2-

er purificati

cyclolﬁtﬁﬁ&%ﬂeﬂﬁﬁ épadthylbairendsulfotate tdﬁm@l}ﬁﬂ’)ﬁme(ﬂlbtyﬂBP from the second
net hyl benz:(snesul fonate (Internediate BP) [.0403] To.a

prece@fiﬂw ?t%w abyr Yt ohe ol O SyaP ) wan 9@#%& T reagpiog migtuge yag tirred at

room {e'i‘n thile 0@7@1% dQHc% c? e Jvﬁg v&;yte)r Zaﬁggﬁ{jdcfeﬁ%ﬁl EtOAc.
-cycl opr opox et hano romthe pre s step (

The ofgaﬁﬁ laydr ywaatwasBed with @@terAhgoivithibone cn‘npidn@d OEﬂd‘éuSO@ nyhe

hi d 5 THF (360
resiauf R o Sentrafed St ich EuBhed Y Rt oot et S R e et
(eluen@ PE.E L= 1161)he g-RJ'éQntreﬁﬁ@dlét@ IDKLXE UGRIdYBS gl 1B d490UBRALIRMR

roomtenperature fo mn, the organic |ayer was
(CDC&eﬁ@G bted: @nd2thed étquﬁd)ug 086(¢ef WetsHeyaH a6 88 ddwl € R.8 Hz, 2H),

110 G BEEED S A A W eSS G R B8, 0.

0.52(80Ngentrated to get the crude internediate BP as a
yel l'ow oil (53.3 g), which was used for the

[0408P SREp iR ﬁ?ﬁf%%%s@é@ﬁ%ﬁe oot hout fur ther

cyclo,[ﬂmﬁﬁx th w)BemJyl)ph@.liz;qms(hwhﬁpﬁietl{ylmsﬁmdx}aéﬁah&dro 2H-

0405] To a stirred sol ution of

pyran3 4ySotripl (Indprraediate. DY) et hoxybenzyl ) benzene
(intermediate B) (747 g, 2.31 nol) in dichloronethane
was added slowy boron tri b&"m deo&g/@, 4.62
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nol) at -78C. The reaction m xture was all owed to warm
to roomtenperature. \Wen thereaction was conpl ete as

wore@soeass? by TLC, the reaction was quenched w RET/US20088/074058
The nixture was extracted wi th dichl oronmethane. The

ni c. I shed h ueous sol ution of
104090 S s R AR B ot T h et er | and
cycloﬁrﬁﬁ&?&ﬂo&yﬁfehiﬁ)beﬁ%e d5110) iRVURR d}@l?sS@{F/to-ﬁ_tiﬁler(@@I \%‘el 7L)

was concentrat'ed and then recrystalllzed in petroleum
underetgwrwatscaddbd miBulii (2.6 Mredhatee, 3489 raLwinopmsgcal 6 £ 880 The
rmxtu%_w I s%r%tg P /20 gl}n, l;lg/(li% gleggrangfpb‘rgg ¥ &yt edi so\ljlzloggf Zg{és (SQ ,OR)-
3,4,5- ?Aﬂttﬂn@tlgflsﬂy%xyb-ld)-%trﬁ%lglﬁloﬁb%eth&g%ﬁhﬁf) BQ}P@f)ﬁtah—QDo&f(S 10.5
ono-| - ¢hl 4- (2- cycl’opr opoxyethoxy) benzyl ) b
g) in tphwee (I.OLeatmeA A€ DFh)e IE@A0T migturd wesieantiofiously stirred at 60 +5°C

for 1 1,y Raifa S g A SHR AR SRRt whtied afmedifim TRNke 1.5 1),

The nfiktufd ©8k zﬂIov&re@%n\xIaﬁﬁ'@@ f@ﬁiﬂfeﬂlﬂeﬁﬁtur%(lnﬂkﬂnrecﬁfw 1therheZorganic layer
cycl opropoxyet hyl 4-nmet hyl benzenesul f onate (crude

was S¢mf9é¢ the &vaRp lfepas pretastadorich ghelseding 3 Womhbolky
I T
combl(éltg(;l‘)’ rot;')%lgfcal%);legs Wgn}%t\)éasﬂg(? \a/?tgﬁi)gge 1 EE cﬁ%?%%r%azgpg TN htrated.

The redidugtved didsbivcivat lﬁéth(lﬁoll()é (Ruimdl), @)ﬁtirrmhaeﬂsmlfdnﬁb &iae?2 rnT_I') &vas
ani c | ayer was washed with water, then with brin

addedaaﬁg Gir Theislyiéen Napallowedta avaradp s {pepeEsmesnt .S%\lfr% for 20 h.

e 0o HETQRAAL ) BLAHSEDS R, SO ADAREYS ) o
(500 IﬁK) asl thelh adylificha E/hteg (9@;1 mL)jwagLa@dedl Hhmm@@@h&;xtm&d with

cthyl %I\él_elzg%e €3dx Y 9%_5 g‘hg péng]mfﬁ';qga&uclléye(r we i wasjrleg w@zbrglpé_?ined over
Na,SGs, §§d &Jncerﬁtra'tecf" 'ﬁhé‘&'ud@ﬁ)odu@t WA u§ed§% th&hedtihep v@ﬂﬁ)%t Rir6r
(m [ 0408] Preparation of
purlﬁqmnsR 4s 5s 6R) 2 ( 4 chI or 0- 3- (4- (2-
cycl opr opoxyet hoxy) benzyl ) phenyl ) - 6- ( hydr oxynet hyl ) - 2-
[0410%%@&&%&&%@3 SRAIFY5S, GR? -2344hioror3-pl-(2I nter nedi ate
DL)[0409] To a stirred solution of 4-brono-

cyclonnwnmtbow)bmzwphe@é) 61 hrioxyme DL tayd noy Pepy ez 3.,4,5-triol,
: ) /toluene (1:2 v/v, 1.7 L)
ln“Lﬁ&éﬁ?aé?g (9@@@§5ﬁhFBuLl (2.5 Min hexane, 245.9

) dropMAse at -60 5C. The m xture was,stirred for

30 mn, and then transfe(reg t aOQLklngﬁlsolutlon of

(3R, 4S, 5R, 6R) - | O

3,4,5-tris(trig g ; PG | silyl oxy)me
thyl)tetrahydro- 2 pyr an- 2- one ( .5 g) n t ol uene (
1.6 L) at -60 HSL “JrhéOMeaction re
continuously stirr€Hat -60 5C for fore

sat

guenching with an aqueous sol uti r at ed
ammoni um chloride (1.5 L). The m xture was allowed to

[0411YArTS 4 QirfRAQBlUBARE ERY [ BS, IR ASHS, GREH (£-Btlofo-hL(4-{he
organi ¢ | ayer was separated and the water |ayer was

cyclol@rzp@@@tl@ay)henwl)@dlhlwl) ét(bychoéymghxl)gaoetm;ytewdro -2H-pyran-
3,45 ﬁirrlr?rl? &preﬁém Gt ep lé?ﬁ @ﬁ#ﬁﬁg??dlw kg’bne (ead:(ll &')

e ereS| u

tricthydbife®o (Y& nill) S@hﬁﬁ(ﬂWfoﬂ(‘fkﬁéﬂ BLBF;-BRO (SBBhanessld @Aiot). The

acid (9.2 nL% was
reaction was stirred for 16 h while the temperature was allowed to warm gradually to room

temperature. The reaction was quenched by addition of an aqueous solution of saturated

sodium bicarbonate to pH 8.0. The organic volatiles were removed under vacuum. The
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added at 00C. The solution was allowed to warmto room
tenperature and stirred for 20 h. The reacti on was

wQee@porss? Wi t h an aqueous sol ution of sodi um PCT/US2008/074058
bi carbonate (50 g) in water (500 nL) and then

.. addi ti onal ter (900 nL S ded. The_.mi xture was .
residug s ARG PHOGE oY LA B goahng g (2 Do Tt sty layer

was s%faﬁﬁ&i, GvakBYEK fh BEAE d¥RE Bed \,50), Brd E@lcel‘ijt‘fa'lt@djto(@{% thdRrude
O, and concentrated. The crude product was used in

product@3t gxpurgy .30t Houhe fuude peduptuwast ddded Leprolific0d 18] g) in

EoH PR LS B o BB Fea H RO G rRE) Al Pragme o
clear $odtIA HXbhOW.AD) Jadadtctdréwisdbed 50 RAIA] WHEJ the @ERp@Xture was

~ (Conpl ex [0411] To a stirred solution of crude
maintipg] grbag GSCe Ajhezeqchor Miivtue: Way girgeg-overnight at room temperature.

UL Y IR  ARFEANDR Y ST
mL), gardedticdss 45t@pnden vaddRiey Gl 18 GNo (givelpurd c@nplpx XM a5 & wikits solid

added triethylsilane (28.2 m_, 563 ligiz foll owed by
(209 w2 p@ity$2.230 V)4 18 SMRAER: OB 00 i oh2ag 34 (m, 3H),

711 Qo G Dt § 6 ok Sat e R Pl S a2,

3.83-F9® 06 534, BYsgaxivhl (rh,0MH)08 3818 AN B, $21 B30, BH), 2.26-2.34 (m,

saturat ed sodi um bi carbonate to pH 8.0. The organic
2H), 3/-3tli7 1(es 2l @4 2(btredHln@é p- Ot THEZ ds1 e 2Ms
partitioned between ethyl acetate (2.25 L) and water
[0412L2 (G9sthiline THApIRK PV vasl aANIGTc MBS XSEP PO RSN FMRESR Usivg TRK
~brine, dried over Na SO and concentrated to give the
radiatipny ddic grfrdeiean gapiem ig shopwin in K1(B 31304l summmatiped @ripgée 1 (only peaks

oduct dded L- |i. 113. 7 [ t OH/ H 20.,. .
wp to B0 g e BhEnaiRofeoiline Bl o PlipcL i fferenti
scann%%leofS?ﬁetr%r (bsggteag |l.?'_j | & 1beqaMBuReLasSHsctSOPtiaile; HIENA om

was a ropwi se over 50 mn, while the
50°C toe2fipeCat 10/ maxs). MThicMSC sedtrat iaklowtn ®AAG. 37he reacti on
m xture was stirred overnight at roomtenperature. The
solid was filtered and waghgd Wi th EtOH H2O (15:1

V X T rmexdarl Z, X T 1 T
SRS e £ or LG RPAIIRLe nur o RSIAUVE INtEgSIIA],
oo e = e T PO eTo P
white488lid (209 g; HPLC plfety 99.2% (UV)). WHONMR
(CD30R04400 MHz): d 7.25-74834 (m 3H), 7.1 1 @¢d, J
8.8 Higp2H), 6.84 (d, J =878 Hz, 2H), 4.03-45%K 1 (
5H), 3596-4.00 (m 2H), 3.39%3.90 (m 3H), 3.883.7
(m IH, 3.36-3.46 (m 6H),;73.21-3.30 (m 3H) -
2.26-%:34 (m 2H), 2.08-2.4® (m 2H), 1.94-2.62 (m
AH), B.26-0.57 (m 2H), 0.620.53 (m 2H). [04I2]
Crystaldsql ne conpl ex DM wass ggnal yzed by X-ray ppaywder

diffr ion using CuK i radjation. The diffragtjon
pattef,(r':}%gis shown in FIG ggli]'%nd summari zed in dI’%\bl e 1l

(onl y'"6®aks up to 30 in 2CkY% |isted). The melPthng
poi nt18cf7 conpl ex DM was de4.8r mi ned by differedtl al
scanmjgyy calorinetry (DSC4@s 151 | OC (eval yated as

m
2

onset s tenperat ur e; heat i ng, H om 5C0C to 2000C.at
10C/ mn). The DSC spectrumis shown in FIG 33" Tabl e
1 20.60 4.31 14.1

21.10 4.21 14.8

21.88 4.06 5.9

22.72 3.91 2.7

23.38 3.80 2.8

24.49 3.63 2.1
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Position [2Q d-spacing [A] Relative Intensity[% 4.08
21.62 100.0 6.04 14.63 8.1 7.50 11.77 5.3 9.88 8.95

WQR2B94%531 7.18 9.9 14.22 6.22 6.7 16.44 5. 39 HEI/BS2008/074058
17.18 5.16 30.9 17.89 4.96 9.6 18.47 4.80 4.1 18.97

14.8 11788 4.06 5.9 22.72 B%1 2.7 23.38 3.802%. 8

24. 4PR6U363 2.125.17 3.54 837 26.43 3.37 1.4 26497 3.30
3.1 28,436 3.14 2.2 29.23 R&p 1.6 Exanple 34 3413]
The S@LE inhibitory effects,pf the compounds gf, the
present i nvention were denonstrated by the fol1l60vvi ng

expression vector [0415] A full-length cDNA cl one
expressi ng human SG.T2 (GenScript Corporation) was
subcloned into Hnd I'll and Not | sites of pEAK15

Exanfp¥Pi£ssion vector. Cones harboring the cDNA inserts
were identified by restriction analysis. [0416]

reparation,gf. a cell line stably expressing human
10413585 Tl oo fcr B8 e Ao R B oR were
demoﬂldtrﬁ%@rﬂyztﬁélfddloﬁxfiné\%*so_cédlﬁé@ purified by agarose gel

el ect rophoresi s. i ng Li pofectam ne 2000 Transfection

[0414Fe Eiqgﬁzttragiloﬂ\ﬁif Elhﬁga%rsGLTZ expression vector

[0415] A full-length cDNA clone expressing human SGLT2 (GenScript Corporation) was
subcloned into Hind 11l and Not I sites of pEAK15 expression vector. Clones harboring the

cDNA inserts were identified by restriction analysis.
[0416] Preparation of a cell line stably expressing human SGLT?2

[0417] Plasmid containing human SGLT2 was linearized with Nsi I and purified by agarose
gel electrophoresis. Using Lipofectamine 2000 Transfection Reagent (Invitrogen
Corporation), DNA was transfected into HEK293.ETN cells and cultured in Dulbecco’s
Modified Eagle Medium (DMEM) containing 10% fetal bovine serum (FBS) at 37°C under
5% CO; for 24 h. Transfectants were selected in the same growth medium supplemented
with puromycin (Invitrogen Corporation) for two weeks. Puromycin-resistant cells were
recovered and seeded on a fresh 96-well plate (single cell per well) and cultured in the
presence of puromycin until cells became confluent. Puromycin-resistant clones were
evaluated for SGLT? activity in the methyl-o-D-[U-""C]glucopyranoside uptake assay
described below. The clone that exhibited the highest signal-to-background ratio was used

for the methyl-a.-D-[U-"*C]glucopyranoside uptake assay.
[0418] Preparation of human SGLT1 expressing cells

[0419] Full-length human SGLT1 ¢cDNA on pDream2.1 expression vector was obtained
from GenScript Corporation and propagated in Escherichia coli strain DH5q, using Luria-
Bertani (LB) medium containing ampicillin. Plasmid DNA was isolated using the QIAGEN
Plasmid Midi Kit (QIAGEN Inc.). Human SGLT]1 expression plasmid DNA was transfected
into COS-7 cells (American Type Culture Collection) using Lipofectamine 2000 Transfection
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Corporation), DNA was transfected into HEK293. ETN

cells and cultured in Dul becco's Mddified Eagl e Medi um
W@ BBER}6ssont ai ni ng 10% f et al bovi ne serum ( FBRYCHUSBIHT 4058

under 5% CO for 24 h. Transfectants were selected in

Reage(nf ?ﬁ:‘op{%% OWt h etgrifqlfl gnﬁlgsglél l Ie)&%gctqieg ‘r%ct%g lrl]:syvc&:fierg stored in

S ed and seeded on
DMEMO%es]ﬁhgm@ (?ﬁeaﬂ@’g&ﬁﬁ%( gclfengl e§(3§e ggg wel |) and
ultured in t Fresence of puromycin until cells
W““beé‘éﬁ‘é‘%@r@ﬂ%n? SIMEATYRYRASHIG WYRKE AHAY cl ones wer e
eval uated for SG.T2 activity in the
[0421fretCeyls caprBsding SGLT flou 8GR 2 anos sabdediph QQ@veélﬁmythlate scintillating

platesPE 6t it KR Pt e EBS (Pt el per Wl 5 100 u
medu%tlﬁé/dba?edg’[ M"’Clﬁrgeg ISW%?%F&QQSH ﬂ‘?orlf@ H%ka%feﬁé SCE’%IE ix[ge?eA' walhed

Preparation of human expressing ce
twice leﬂhl 150an gf bithw sediuSGiTfer CONANBINpCY, 6 AmaML Ket p2 8 ssVIaieCl,, 1.2

ect or oht ai ned from GenSc r por ation and
mM Nyt REiE A RES TR e Rt e hjgerazine-N*-
ethanésﬂffbﬁc aaﬁ !tl"ﬁQﬂHef)és@ ) pETE i) %ﬁ&&ﬂhﬁ&&'%@feﬁ '7%M|Nrineth I- .
asm d was |soII) at ed using the QQ AGEN Pl asm d I\Xdl

glucamme, $ GJMNHRCI AdS MM Eeatilanl $@MIMg&br HsaMbibripHapes, dHDNN. Test

was, .t ran dinto Amer i can e
compeyiiiyol @am%e@tspeﬁyl ISP PR A T B IR ETiml methyl-ocD-
[U-1*dk éﬁﬁ é 298 ManPBEREIFhOY/ dl?H%al%Qféf) AGthef ®ith ésyrnbols in

sugge ted pro ocol Transfected cells were store
parenfDEEN) eomitiziun I(E'(yglbb@.i%llﬂh(rmphmhthsmsf XYodenaDWBOM, atas added per

wel Oéaggk%el Blékeyhoebitcaal T E ok gh b lglosaiie 3y Setipssay) o

d - { . )
1.5h (Z)S?l‘t 2 %@r kcl%ﬂs QRs é"@Mhe@éA&E Wit @gﬁ?ﬁ;lﬂyfﬁgé 2{%3/2 %ﬂE\B/IS N

methy(glutdmibe,clél thd Pes/Hepdsl pHIV. 2)G@d mﬂlethngddl (7)o | OE R T g]ba(blgﬁiammde
370C under 5% CO for 48 h prior to the assgg 5
uptakg g qyHdifg E‘W%:%TRP‘?‘PPI&B@H?#M@P cappigeiPedy lﬁ‘iﬁ%‘@?- epodium-

depenﬁéﬁ%ﬂﬁ%@s@e ﬁlptﬁ'lgé W mez%u?édrﬂ\//' s%gdc%mg]thezva[méswgiged with

sodlumrfr®(lju3ff¢r tooymtboseyd bt anedevieg svainen ki feihipderogy et thipligitper a

d - ethanesulfonic acid [Tris/Hepes], pH 7.2) or

eteﬂ@&ﬁﬁl free buffer (137 mM N-nethyl gl ucami ne, 5.4 nV
KO, 2.8 mMCad 2, 1.2 nM MyCl 2, 10 mM Tris/ Hepes, pH
7.2). Test conpound in 50Table@ach of sodium or

sodi um free buffer cont ai n| ng 40 rrO /b0 met hyl - a- D-

rent hc\:p:\ or

wi t hodd (symbols without pafentheses) 25% human &&rum
was acdkled per well of a 96-well plate and I ncubgted at

h (SGLiZ assay). Cells \/\/eref+z/\/ashed twice with 136+)M

of wash buffer (137 nM Nmet(hyl gl ucani ne, 10 niM (+++)
Tris/ i-'ppes, pH72) and ) (++)

quant iZated usi ng a TopCourff“) scintillation counf&)
(PerkapEl ner, Inc.). Sodiungependent gl ucopyrangs+yde

w th sgdi umfree buffer fro(FLr‘ t hose obt ai ned usi +q+

sodi uBNbuf fer (average of t(tl plicate (+++)
BQ (+) (++)
BT (+) (++)
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determ nations). Table 2 I C50 Conpound SGLT2 SG.T1 M +
+ P (4) (4 ) R(#) (¥ +) T (+) (++¥) X () (+ +)

WQ2q092653#+) AD (+) (+ + ) AV (+) (+++) BN (+)PCHBS0080J4058

(+) (+ +) BT (+) (+ + )BW(+) (+++) BZ (+) (+++) CC +

(1) (P o (0 (++0) X ) (#++) DC (1) (* +H™

(+) (BZ+ ) * Key: + < 1 mM(f)) indicates incubatidn ++
0

+
CLAIMED 1S 1 A conpound of Formula | - wherein Vis
a menfEr sel ected fromthe §roup consisting of o%ygen;
sulfucH SO SOZ; and a sSingkg (++)
CK (+) (++)
CM (+) (+++)
cP *) (+++)
cT (+) (+++)
CX (+) (+++)
DC (+) (++)
DJ (+) (++)
*Key:
+ <1uM ( ) indicates incubation
++ 1uMto 10 uyM with 25% human serum
+++  >10 uyM
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0 ~1 SN R WD = O O 0NN R WD = O

wH

bond; Wis a nenber selected fromthe group consisting
of G -C alkylene, C -C al kenyl ene, C2- C6 al kynyl ene,

w58y cl oal kyl ene, C5-Cl0 cycl oal kenyl ene BEIIUS2008/074058

(C3-C10 cycl oal kyl ene) (G -C 6 al kyl ene) wherein the
- C kyl ene portion bonds to V and the G -C 6
n bonds to X, and wherein al kyl ene,
al kenyl ene, al kynyl ene, cycl oal kyl ene and
cycl oal kenyl ene groups or portions are optionally
partlyl oﬁ\@ﬁmﬁh@8@f§0ﬁndéﬂlnated and are optionally
nono- or d|subst|tute% b%gsubstltuents i ndependent |y

selected fromthe gro onsi st jRig R; chl ori ne,
C{EFZ ,QB cycl oal kyl ,
alke and C5-C10

hydr oxy, Ci1-C3 al kyl,

C3-C6 cycl oalge é

cycloalkenyloxy and |n é?cloaliylene and

cycl oal kenyl enB®grpup&R®or portions one or two

met hyl ene groups ar®e optionally replaced {Ipdependently
of one another by O S, CO SO SO or NRb, and one or

whereifyn et hyne groups are optionally replaced by N X is
Vis a% %El ét@!i %gﬁtﬁé&%m@ cbﬁﬁstﬂ{% 1R é?Qé}? 'sﬁltfllungOOfSO Xa)ﬁ%edrklngle

sélectéd fromt

uEmDup conS|st|ng of hydrogen, G -C 6 alkyl, CG-C6
hal o k , Ci-C dr oxyal k al kenyl -

Wis aypg eé%egéror@qa%m?%w Hest 67 awbnsaékgﬁ%?&ne, Co-
CJ@){ letf% €y @Ilooﬁlcl‘démy@neccdtC?J Cc?lé oalk%@leﬁ% aifll (C3-C

oal ken 0 cycl oal ylf& 2-C4
cya olaéqyydne)(c:a-%all@mebafhmm e firdiihgyclogligBer@ pagtion bonds to V and

cycl |, (C-C4 alkyloxy)G-C 3
thg fyo & %Y?E‘éyégé‘ﬁ%‘w T3 alkyl, (C3-G 0
whedf bR ey eﬂk‘éﬁ)y@ne Qll%rrglléﬁ\é' cycldabc/R@ neQind cycloalkerllylerie groups or
y

cycloalken | oxy al kyl, (amno)C-C 3 alk
patios e gp’q@qaélmmﬁ YC!- ogmpleaq:lyﬂuorlgqtteq ag ar@:g)ptlonally mono- or

BSOStk R bty s Fed Yoo SR RO < sl

el lkymy hy drekp.anyC{ kyICC3)alakyolxy, CACY by‘c&dsdbl@ﬁy@ Ci efel@alkyloxy,
alk I, Eheteroarylcarbon yl)C -C 3 alkyl, (GC-C6
%y& qag?ﬁ)yl)e@, &-Gio &IYRIQPI erp@xmnd i1 cycloalkylene and

@é& gf&ﬁh% ?r Cgltl?%aé%ydg t\évP kyeithyl?n e %;P%%s 9t[13nally

f%:philckcj/in,delﬁdmemt}ow'qdesaubtﬂlenw ‘,DCB @osse; &m or I@EF -a@d one or two
al | ) am nocar ban
Seiilnd Bus feeaininb @ 8 S S, ¢

X is adhd bRt s REN QoA tﬁ@%ydlﬁagog%ﬁg;(%ﬂ@kklgen sulfur; SO; and SO»;

(aryl am nocar bonyl

Yis a(ﬂmn@r@dpgtbéﬁpndbagmmwoyl@sﬁ@ & haidkogien, €1eCs @kgl, C1-Cs haloalkyl,

kyl |
cg{ckgg%%,&?yfa% i %F qﬁ?‘w ’c§2r Eeﬁ%ﬁﬁagi o %%%’P%ﬂ(a%{ Hon§re,
cy?@atk@nﬁ et%k%lol)c)grbubﬁlqmwtl @%%C?—%ﬁéﬁl&aﬂé&nﬁz@ﬁ%@ alkyl, (C3-Cyo
s Su
SRy ARl AVt s A SRR AR I O eyclaplkgICr-Cy

o R R S R T o8Pt BISRRGRED:,
o O Satag L pemgs £l
ﬂd @ﬁ)lfx%@nmﬁ%ﬂré Ey (%wlfisaﬁml@%gcsa@w%{;y ?cs 6

alﬁmdaf’c%'nﬁ(ti c%k% (€Y% Qalkyh t¥onyite EShieyci@atkenyl

alkynyl)carbonyl(C,-Cs)alkyl, (arylcarbonyl)C;-Cs alkyl, (heteroarylcarbonyl)C;-C;
alkyl, (C;-Cs alkylsulfonyl)C;-Cs alkyl, (C,-Cs alkenylsulfonyl)C;-C; alkyl, (C,-Cs
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
5
5
5
57
58
59
60
61
62

N o

C5- C10 cycl oal kenyl oxy, and NRbRc, and in cycl oal kyl

and cycl oal kenyl groups or portions one or two
woreaobprassie groups are optionally replaced i ndeperntgam08/§74058

of one another by O S, CO SO SO or NRb, and one or

oA R e Rty gt e M R o AP EE Ry Iy )C1-C ko,

(Cﬁftfgga%%@jﬁ%ﬁﬁoda?o [R,H@{ -LRag, f(@w&ﬁ{am)arﬁﬁl@cae/e&iﬁm @bﬁﬁyl (Ca-

mber selected from the group consisting

Coallygemamngdchthonglid:-6: 8 lkyd | (arylromidocanbrpl)iCs- Qaaﬂ@l,e

| kyl t h h

O eiPriaGing Ran I\ 26 Ry C o R o 6 Cr alfeRypeariony

(@I@% a&y@l)@a@w&n, ary/ReMoNyli ﬁet@ﬂoa@ncatrmﬁl hydcg gﬂ@l)s@fm@l §C,-Cs
Y ortrlfluororretsg% when V' is a single bond

allémlcr Wylfonyh (fFrefhoetkysel) ﬁowl ﬁlryéwfpmél agd dgjsressyisiléanyhg

i PR IE ML i L FYRAUERSH el bribriops e

qtthmally baﬂyh)y ddsmgkere,ly ﬂﬂmtﬁwfﬁecﬁiﬂd}dre Olbtlc(n@ﬁy Qon@ or disubstituted by

g@gloalqu)e al kyl; and when V is a
ERERY 1 B?ﬁdFHTéY @f‘rl%cﬂi?fi fromdhseiony C%Sl%wg@é ﬁhlogla%fhyﬁroxy, Ci-
ele

?Sﬁ@?@ tcf% a(l)%{y &c%g“%f&ﬁ@ilk ege@gggc%&%k f(}gg@% légcloalkenyl

@nd?lochchaa(enng,ranééﬂ R pahdfin omlbddkylgandwpcloald{smﬂtgrmg)s or

OC 3-CG 0.c alk and Cs- Cl. cl.oal ke en_.X

RaHoB Gt Fepb SRICE @i & Bt HGRd b eidend’ Regie

é’rﬂﬁhe\{ bé];% & TRTRey, SeBloe Nfgdarf(f S8 drigo %&Mﬁle%‘?&ﬁis%&é &Qlonally
6 al kyl sul fonyl, - al kenyl sul f onyl

@kaayﬁ@bﬁs O, Pbasein thg mylemﬁle rfwmedrtet @rcgwtwnsuepbnqment is other

| I'sulf nyl, het | sul fnyl
i e R By ™ 06 &l kemyl) carbonyt

whda2v 65a alekibbiydcl scaddofestit the @bip EasR@RY bf oxygen, sulfur and a single
het er oaryl car bo%k (G -C 6 al kyl)am nocar bop
( bondomdayViis y1GsaiHesatsa s, otlzeezhaeéiydrogen or C1-C alkyl; and

WY N B IS CRe o ARG AROEI e fhen Y fgthes tyon
ahkgtoger(, C2-Caulla loe ayfligudrhethyl; hadd r C3 al kyl, (C2-Co

| K | sul f I)C r C3 al kyl, | sul f I
Wa %Fsy a %1}%&1@ %g?a i&msfadgw Qﬁse](@glt:rg:(yi élfc’o%,‘{ %%%/@}p (‘@nmst?ng of C,-Cs

g?%%(yléy%t @%l all@n gng @J ég/ oycl%@fkyJ Iaﬁélw,‘l -hi% c;glooalkenylene then

s et eroar yI's ul
al¥kig lojlerritao dartogay, ccletc iﬂ:kﬂ)(Hl(Qy-Clo c(;@loaﬂzyl)cl-c4 alkyl; and

w@e![nt\? nﬁ%//zlf gr%m Hg%iquegi%r%% 131§ 8(Pr}§§;§|tlng %Foxygen sulfur, SO and SO,

( 3 ¥ AmbmesIcRRMl fidah tife o@ sisaRgof C2-Cg alkenylene and C>-Ce
(het eroaryl am nocarbonyl)G -C 3 al kyl; wherein al ly%l ,

aralkernyllenfa raGCfi Al lﬁyﬁmmm selegnd framethe gtquan:amnytumarft@s
P o ol BB et SEn o pehuRlR Y Bhie et

or opti‘ﬂnléhlir )X &y WRhyd Ytli'lﬁﬁle?ﬁbleﬁs&édﬂﬁf fr&rh&lﬁb §r6lip €onsisting of C,-Cs

al kyl ) carbonyl or ar Icarbon ; IS a menber selected

alkeylgH{onpb Cgr%bﬂékeéwg enylng2-66 aléfwﬁglélﬁfonymaﬂdﬁulfosm s;
bbb SR, R AP AT,
alkyl)carbonyl, (C,-Cs alkenyl)carbonyl, (C,-Cs alkynyl)carbonyl, arylcarbonyl,
heteroarylcarbonyl, (C;-Cs alkyl)aminocarbonyl, (C,-Cs alkenyl)aminocarbonyl, (C,-Cs
alkynyl)aminocarbonyl, arylaminocarbonyl, heteroarylaminocarbonyl, (C;-Cs
alkylsulfonyl)C,-C; alkyl, (C,-C¢ alkenylsulfonyl)C;-C; alkyl, (C,-Cq alkynylsulfonyl)C,-

C; alkyl, (arylsulfonyl)C;-Cs alkyl, (heteroarylsulfonyl)C;-Cs alkyl, (C;-Cs

106



63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
&3
&4
&5
86
87
&8
&9
90
91
92
93
94
95

substituents independently selected from hal o,

hydroxy, C -C 6 alkyl, G -C 6 al koxy, C3-C6 cycl oal kyl
w586 cycl oal kyl oxy; Rl, R2 and R3 are eaR¢il/US2008/074058

manbers i ndependent|y selected fromthe group

AEI R e po el By L eyt ulfing s . o

c&ﬁkﬁi&mﬁ&&lﬂﬁﬁiﬁf@ﬁg)al@l (ézﬁcéadukéﬁly%ﬂuno@érb%ﬁ(cl-c Jalkyl (C-Cs

ano dand nitro, wherein al

alk:}&lwll)@mmo)@arbgnﬂ(@s%)alkwb K@W@mnmaeb@wt)Cmﬁ?alallgyl ﬁmho or
hEt{pY l.ibStItu I%é l{%rlne, or when R1 and R2 are
(hEISToREY Igmto\%f 1#® atons, RL and R2 are
whe@eﬂﬁ hlk@ﬁ'alléénylodnﬂ%@(ﬁnQGEJrHSﬁs 40 ofa@éﬂﬁ]ll@ perttyGs o@hipyétap €luorinated,
- Cs al kenyl ene or butadi enyl ene bridge, which is

| onal Iy partly or conpletely fluorinated and is
pt S i i eal
when % er g!'ntlb eldtfﬁdénl;l ;fﬂse %'lgl? %c%nggﬁﬂg g?n Hcaﬁﬁg&? ﬁg’alkgl[)carbonyl, then
Yh\sy@thmhan @1 @; AkyhdesbonybodarZicaBodylal kyl , and wherei n
one .or two nethyl ene groups. are optlonally reglaced

Z is ajmeambhss prlesied 90@fth% g©UR ﬁelﬂfﬁ%mgw ogy2e8; sefyr; &9 SQppl. byy

cxSiSBroflier AR LT SRR AT PEHINSISEAUE R G o o
submemmﬂapdn;aem@r ebtced fom ilphiey dyo:ou €1 €@k gt € s alikoxy, Cz-Cs

d t hyd G -C 6 alkyl,
e s g PR3 Ayl oy and GG O
R!, Rl o8k ¥ Btiem¥dre ﬁﬁi'eﬁerﬁleﬁﬁ’}l' se@&@ecﬁﬂ&rh@l% gﬁéh}t) %I%Wﬁg @f

pOftIOﬂS are optlona nono- O ySUbStI ut ed

hyidregsni lredo, lUerWEGl Qéakkbfbl Crasiaaalleentvb WheCd akynyb (éadq‘?awcﬂpalkyl

Csf(-:g],orﬁyg 0&618%1 ?%/R?lgp{ e 0 Ooncgll igé]{%y? g(%:(cj}batpg %%d ni ro w%erem
allbgtand lcsemélﬁﬂegrbmpsdg@orﬂws @fb dpsionfily ®BAd of pearstibyingEd by

conpletely fluorinated and is optionally nono- or
flygrgght i t ut ed by identical or different substituents

when %el gea ky%ﬁh & J&’O\r/\%cggwnpé DY R Gha &2 Iieacl 85M1}§gﬂled together

rein one or two ne 'ene “grou
todoen ®p134(gma{y1@ne[ €plCa akdnylonependatitd yWenefbridne Sohialn Gtdpaionally
O, . SO or  NRb,. wher ei n.one.or twQ
paﬁf& w ?fs(ypfiogﬂléteé ?n%b%qpélﬁaﬂlfsym%‘m of sy bpfitutqd bgsd%wal or
dlﬁgren&%b%qetﬁg s@b8eERGR. dﬁ?diffh%f lg)édrﬂgg g @edﬁlgdxxr an§ |Cg Qt eﬂkyl, and

fromthe group consisting of r oxy,
wiadrkiplope ar bemynctniene (g@up@areﬁopiiolnylll}) eplaced bldﬂpdrxdmyt of one
ar.yl ar b 00 I al k I 0
anpist BB S e DO Rk 50y on RBL ARt BheTe RS Siglbrare
oplgﬁalg}llé laced®y §6 al kenyl, C2-C6 al kynyl,
) 10¥cycl oal kyl - (C 1-C3)al kyl, (C5- 102
R a C?@gﬁcqaolanwmrmp@pe@@ﬂmswptedériom the @roup @nsibtiad of hydrogen,

haﬁ]?eﬁ?ggl%ar i@%ﬁf%ﬂ %‘CC@YC@?% Ko %19318&% e e

cyemaﬁzmcﬁm:bvﬁalekﬂmﬁ%a cydl@eﬁlk?lr tb@psyor poeEidRk @sy oftidxylly mono- or
0§C3 C7) cycl oal kyl - C 3) al kyl oxy,
mb@wf@gi@véhlpr@wr (G- 105 cs) al kyl oxy, aryl-(G-C
when gmaﬁ{f) %Qa? P& ttcﬂé»%%(ﬁ %peé&y gg)r FM& 8 C%re C%)tlonally joined together
todbry b ramsmaqmmo@ym atkienyl€he & &tmlmle)mmrﬂge av ol isl gptionally
partgJ or completely fluorinated and is optionally mono- or disubstituted by identical or
different substituents selected from chlorine, hydroxy, C;-C; alkoxy and C;-C; alkyl, and

wherein one or two methylene groups are optionally replaced independently of one
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107 al kyl oxy) car bonyl, am nocarbonyl - (G -C 3)al kyl,

(G -C 4 al kyl)am nocarbonyl -(GC - 108 C3)al kyl, (li-(C
wW@200%/0258%1 ) am nocar bonyl - (C 1- C3) al kyl , PCT/US2008/074058

hydr oxycar bonyl (C 1-C3)al kyl, 109 (G -C 4

9 an?%l%%l%;@/% & g% Q &%ng,sgnagzyk%qu’:ﬁig} one P@yo q_li@yne groups are

9 op%)lay;fqle pb&kepyhoxy- (G -C 3)al kyl, aryloxy-(G -C
| Kyl ., heteroaryl oxy-(C 1- C3)a| kyl, G- 111 &4
98 R R aRkyn@ B,I‘9 ﬁwblmmmbarsyn@meﬁmlwﬁg@,cteé fipim (higra@p consisting of

09 Rl ROk G oy AR TR bt i drgpnyiony

100 ardil fgny amﬁ)dsmylmoxe}y(@g@b &ydloﬂﬁﬂ)&l%ngﬁix§eﬁ&dro@hohM§ C1-Cs
ortions are 114 optional f?g %/ or cobnj‘ggete

101 allﬁylugrpnaké@wlaﬁﬁcaﬁ&yam (Qm@ioDC)YC GrCaRkHbEEi- ut ed

02 CRRAYPR L YO0 LM RRHRD) LSS ¢y ptons
103 Ca0galkenydyo/, O}gldg)allk@@ﬂ)xgym @alcyc&mlkylgmlﬂ:;stcrycpmtﬁenQIBSy,
one or two net groups are optiona

104 arylggy, é@éﬁ‘doqfﬁ]@éb%g?ﬁeqyyloé%k%ﬁ‘él NI b R Yetgaliny -(C -

10 C§ﬂ§§ §g’%}é#%§oct§%%g’%}g R9 ar e hy%?ﬁgéqgﬁgfgﬁ%(ggibgél
106 h}@lrmnm;taonylnﬁérfémibﬁbdnganscmlrmmﬂlﬂﬁ o a]kgl)gmuwparbonyl (C1 o
107 RO oo e T A e bon -

108 COHNK 10 al- &txtcggdue;?wémﬁasca?wﬁy'l @Gﬁc})%ﬁ(y%gd&&wa@ﬂ&wl )(Cl-Cg)alkyl

partly or conple fluodrinated

109 (GT’é}Wtﬁélfyl®>f}d€eﬂib¢td’é16€1 SZ3)9@4}’43((Ce@ﬁcb’dﬁﬂ]ﬂ(h]@xg‘f(ﬁuﬁs)alkyl (Cs-

o AR PG aﬁylgmﬁf LIBIE hsleRptiplyig-Gpatn. o
111 C.Laky10u 8 nlyYoxpadry Isy1fory 1 n%gpen elgglmyl.fs{ﬂlf@{yl@?t athcth@6ilyloxy, 1-

N

~

O

[\

W

~

o

each Rc is a nmenber i ently selected fromthe
112 bl@ylémpﬁt@dﬁbﬂ@w aed eyanpy o C 4 alkyl, C3- 127 C6
13 Whe\?\% %?1 w{e% %ﬁgﬁgtﬁ ﬁ:& %Cgﬁgl?%l p mﬁ&gg&;&t I ona aIlr?y
114 p@tionh Ny partlg@rpdbmpketely ﬂh(bmfatdfdadrelCh,re amibha0y Rbnanor Reubstituted by
each i ndependently rep ent C al kyl, wherein
115 DRYucRfs alsiﬁge%fgeﬂ}b &l?fé?fﬁﬁw Cil%nﬁawrwoﬁ oy ang Ci-Cs
0 t I
116 {dkglr gﬂé@fﬁ ﬁ@loaﬂiﬂaﬁggdﬂﬁg{% ngrHﬁ]]bsC& #o)‘tl(ﬁ%?)gl@:of m%ﬂ’a'er%e
117 gronpyiire opseladiytrepladadomi@ehdumtigrodope goilsdrdtyi VR, 6)‘ S CO SO or
118 g{sygen sul fur and a single bond and Wis G -C
kyl ene, then Y is 3 other than hydrogen, G -C alkyl

119  whedlY (sCE%zd%l%Qn%Y@l-@%'aMl)tﬁ}ﬁ Keoth Ryl R hy @k&fﬁ
[

cycl oal ortion of Y is carbocy

A
120 cach ltdﬁg@mdae@ﬂnd@pqidwﬂy sehprseeirpmyrh¢ groyp Icemtlfémlgqu EGui K& alkyl, Cs-

12 C calﬁ lkfl 2n({] @ %ﬁggg%lxc&lr‘t?@g lewgile}rﬁsi% lalfke(};]er e%yﬁ%ﬁcyﬁ] groups or portions
122 aré@bt@cﬁiaﬁg phitBBrichbpBtay Pludrieaegi sti ng of oxygen and a
ingle bond. 1 5. A conpound of claim1l, wherein Wis

123 each 1?5 ap @@@q@bqr ,n&qep@trﬁ@nﬁy é@ﬁcted from the group consisting of H, C;-C4 alkyl and

—_—

124 (C,-C4 alkyl)carbonyl, wherein alkyl groups or portions are optionally partly or

125 completely fluorinated;

126  each R® is a member independently selected from the group consisting of H, C;-C4 alkyl, Cs-
127 Cs cycloalkyl, CHR'R®, SO,RY, C(O)OR and C(O)NR'R®, wherein alkyl and cycloalkyl
128 groups are optionally partly or completely fluorinated; and
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2 consisting of CG-C 6 alkylene, C -C6 al kenyl ene, C

-C6 al kynyl ene, C3-Cl10 cycl oal kyl ene and 3 (C3-C10
weywboaiskyl ene) (Ci-C 6 al kylene). 1 6. A conmpoRCTIUSF008/074058

claim 5 wherein Wis selected fromthe group 2

Si C 6 al kyl ene C6, al kenyl ene and
R andcB g @%ﬁgﬁe@ﬁg reppesent ﬁyﬁﬂ&&ﬂ% lopherPia 4k erome s gptionally
paﬁlﬁb&&%ﬁ&k Edufor@melihe group 2 consisting of oxygen,
a single bond and NRa. 1 8. A conpound of

and plmarmamuﬁcaIM@qceptnblxsalﬁ theeeGt ed fromthe group 2
consi sting of oxygen and a single bond. 1 9. A

compou d of ,c S .ed f e
gr oup coné’ és |I§r$él%g Mgggogvevnere V-v%ngﬂaﬁ Ef(?leﬁl%ré; g—% Ched from
the grblﬁﬁ &ﬁisi@‘yihg oﬂnq@eﬁ dil]/fdf me@élkglb bohd aI@WaisKE]‘@J alkfdéne, Bhen Y is

al kynyl oal k C3-C 0 .
other Eh)gg |h@gq0|g9q1 )C@-C@l]gyl’&[r |(§3 Cm(cmct/O@lkg )& 161 a4k} whereinghe cycloalkyl
3 10 cycl oal kyl oxy) G -C 3 al kyl,
PO““’?OW s Céb(’g%%g Ikyl, (G -C 4 alkylamno)G-C 3 al kyl,
(C1- 5 C6 al kyl)car bonyl , (C2-C6 al kenyl ) carbonyl,
( C2- C63al kynyéongaubd oy tlaing € witcréinaV kyde)estddffoomy khe Goup
(C2- al ken su fon or, (C2-C6 al kynyl ) sul fonyl,
ConSI%(F\ﬂngSﬁygé’lnkVﬁ%&ﬁ? %ﬁ';’? ebéan&iyn and 7 cycl oal kyl
groups or portions are optlonally partly or conpletely

f 1 uori gat ed sAadsinRiugd 3f E1RIR Bavhdre MM @ seictedi fidR Sitd drbed
by substituents i ndependenti y selected from chl ori ne,

consighingpf pryaren agd acinglabdagh , Ci - C 3 al koxy and C3-C6
cycl oal kyl, and in cycl oal kyl groups orportions one or
two neghyl ene, pt I
 ndeperdent 1y SRS oBLELRE, bBRl: Wik SHAGERom Ly grour

considNiRp of M@Jﬂ@ll@re Cwo’s aikichyloee, gﬁboim&kwyb:nem:j Onadyklpalkylene and
repl d 10 Acorrpound of claim9, wherein Y is
(Cs- C@éyé @dl )5% plﬁélkg ®Eb consisting of hydrogen, G -C 6
al kyl, G -C 6 hal oal kyl, C2-C6 al kenyl, C2-C6 al kynyl,

CG3-G @, cyc |A°éﬂn'fﬁb'uné69cl€1fﬁ1 5 Gy fler@inkyl 19“&&(1 frord tAé I\6|u

11. A compound of claim1, wherein Z is sel ected rom
consisting of Cotip alornenies€i-hig abkenylryyaend, CsGs dlkynylere. net hyl ene
optionally substituted vvith one to two substituents

a7 - Ay S e Wbt P R0 o rowr

consisting lof ak¥kyehostifur,Jasinde ompaidmdRbf claim 11, wherein Z
is net hyI ene. 13. A compound of claim1, wherein R1,

R2 and are each in ependen ly. sel ec om t he
gr oup §ons. Sy somepoypd nglﬁ%é’nw S iﬁ‘?f%ﬁor@ hecgrgup

s%ln B GRqalskRybondC2- C6 al kynyl, C3-G
const g Ox%n SC 6 ankyl oxy and cyano. 14. A compound

of claim 13, vvherel n Rl, R2 and R3 are each
i ndepeﬁdent IAyC%Iaioandeﬁclfamm whereigr b ispscbastesli fagm thy gbup

consi ARt R ¢SSy S s P eRRTBRYEE: 2 aenyt. -
Cs alkcyﬁgals lep@ydkfalm okmgg@ cydlaéuaylmdcgﬂkﬁ 6CaCkylkylorfint; R2, alkyl
(C5-Cyo cycloalk?r{o?(y)ecalccg alﬁyl (armno)C1 Cs alkyl, (C;-C4 alkylamino)C;-Cs alkyl, (C;-
C¢ alkyl)carbonyl, (C,-C¢ alkenyl)carbonyl, (C,-Cs alkynyl)carbonyl, (C,-Cg alkyl)sulfonyl,
(Cy-Cs alkenyl)sulfonyl, or (C,-Cg alkynyl)sulfonyl, wherein alkyl, alkenyl, alkynyl and
cycloalkyl groups or portions are optionally partly or completely fluorinated and are

optonally mono- or disubstituted by substituents independently selected from chlorine,

hydroxy, C,-C; alkyl, C;-C; alkoxy and C;-Cg cycloalkyl, and in cycloalkyl groups or
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16. A compound of claim1, wherein R4 and R5 are each

i ndependently selected fromthe group consisting of
whywposs] hal o, hydroxy, C -C 6 al kyl, C2-C6 BOCRESRONG074058

C2-C6 alkynyl C3-G O cycl oal kyl, G -C 6 al kyl oxy and

. cyano. ound of cl.ai erein
portlog%/gnee%rct 0j rﬂég %rmlp@arg @ng%q T’Fli)la‘:‘»l\ﬁ!%tl gepgpgq%ly 0(2 ong another
(0] )
by é%ﬁ%’oﬁ?dﬂoﬁiNZ’?" e e e e e S oo by .
hydrogen. 19. A conpound of claim1, wherein R6, R7,
R8 and1fR9 arecosapstynil ﬁﬁ@lpm&ewh¢rylns%u899@i®tﬁdf&Whmoup

I C dro I
consiFhg0PnFBIRLE 9 P MM op RO & il Bt aiofr €
cydoiﬂ%&d@chych@&bkmbﬂ&ﬂtgﬂkﬁpaIkyloxy, wherei n al kyl and

cycl oal kyl groups or portions are optionally partly or
conpletely fl uorinated. 20. A conpaund of c¢laim 19,
wher ei ALRB, Amommsmgﬁgclﬂgn Ar whergir/ ysaleste from the group

consmgﬁ{%‘g@ H%e‘ﬁf (Hha dpn:lethﬁ@ﬁ’é 105 f}ﬂb@tlﬂu&d V\Nﬂ?&% 8 tRd shifstituents

nber se ect'ed fromth consi sting
indepénddnity salgctévhfromdnatd, ﬁ)'drﬁlxﬁ Gjl-@(ydtlkyl\/ch-§6 alkumyrﬁég’ Cs cycloalkyl and
sel ec fromthe group consisting of oxygen and a
C3(%§VHQF%YE6Nd Wis a menber selected fromthe group
consisting of G -C alkylene, C-C al kenylene, C -C6

al kynyhene, AGhriphingWetiaah £y! wReinaH iyl 60
cycl oal kyl ene) (G -C 6 al kylene); Xis a nenber

selected fromthe group consi sting of ,ox a single
bond, A&d NRscomqpeynyof glagm ﬂfewb%rﬁl b Bog fa@rﬁa@m@dependenﬂy

scloct@] AUR tﬁ@?&h@%b@&%ﬂﬁy@%g&%gﬁquaﬁ Egd ?%9 d; ghaIBrl g%églkenyl
C,-Coalleynly 1C:-(G3 edlodlkgly €l -03 lakyloxy(a@3cy&ico cycl oaI kyl)G -C
4 alkyl, (G-C 4 alkyloxy)G -C 3 al kyl, (C3 G o

| oal kyl
A R R AR S s%gaﬂbnyl
T S

(C2-C6 al kynyl )sul fonyl , wherein al kyl, alkeny
al kynyll5andAcspanneani g clgrr@%swl@ﬁrelpcﬁc tip sectest frwn the gligdp

con51s¥1n? N hg(? tp%é)nn %afo ane%rltcéoy Al arfc’iﬂ?I agldb 3yalrg lealfl %rhéla?ot eg and

St y 1 dén
dlfferent substltuents sel ected from chlori ne,
hydr oxy6. Ci AGanmiulsyt bf cléim €, ShakindXyandarchr&€acBandependently

oG R iR BB SESY  BUBSr S 28 R e,
C-Cs a!Rk@f%@ @ge@g kycleaﬁk le,208 @ﬁ{"&/roup aS, 00 SO, S or

one” or t are optionally
replaced by N. 22. A conpound of claiml, selected
fromt A& gr dupnawensi of tlagn @6, wherein R* and R® are each independently

selecté(f ﬁglg{l)%lgf R@?fﬁﬁgﬁ%ﬁ&%&% 5:1@!0%519 h%lo and(g é al[g;lt. hoxyet hoxy)

(hydroxymet hyl )t et rahydr o- 2H pyran- 3, 4, 5-tri ol ;

(2S, 3R18R 53 @RpoAnd 3f (i 17 (whdryih®R¢yahe tRiaxydde Mz toper:
- chl or ophenyl ) - 6-

19. A compound of claim 1, wherein R®, R, R® and R’ are cach
independently selected from the group consisting of hydroxy, halo, C,-C¢ alkyl, C,-Cs
alkyloxy, (Cs-Cy)cycloalkyloxy, aryloxy and (Cs-C;)cycloalkyl-(C;-Cs)alkyloxy, wherein
alkyl and cycloalkyl groups or portions are optionally partly or completely fluorinated.
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(hydroxymet hyl )t et rahydr o- 2H pyran- 3, 4, 5-tri ol ;
(2S, 3R 4R, 5S, 6R) - 2- (4-chl oro-3-(4-(2-(prop-2-ynyl oxy)e

w0 begrdsenzyl ) phenyl ) - 6- PCT/US2008/074058
(hydroxymet hyl )t et rahydr o- 2H pyran- 3, 4, 5-tri ol ;
(2S, 3R 4R, 5S, 6R) - 2- (4-chl oro-3-(4-(Il-(prop-2-ynyl oxy)p
ropan yl oxy) benzyl ) phenyl )-6- . ¢ 7 g 9
(yar ofbet Ry IFBERLRY &a@éﬁwﬁrgﬂ.&; Bkl are cach hydroxy.
(2S, 3R 4R, 58 6R) - 2- (4-chl or o- 3- (4- (4- hydr oxybut - 2- ynyl
oxy) benzyl) LAh@ﬁﬂﬂo)m@of claim 1, having Formula IA:
(hydr oxynet hyl )t etrahydro- 2H- pyran-3,4 5-triol;
(2S, 3R, 4R 58S, 6R) - 2- (4 oL Ot 304 V4W"r§t\hoxybut 2-ynyl
oxy) benzyl ) pheny] ) -
(hydr oxymet hydt e
(2S, 3R 4R, 5S, 6:‘%}1 2
t hoxy) benzyl ) p
(hydr oxynet hyl )tetr@Hydro 2H pyr an-3, 4, 5-¥yi ol ;

whergi%s 3R 4R, 5S, 6R) - 2- (4-chl or o- 3- (4- ( 3- cycl opr opyl prop- 2
-ynyl oxy) benzyl ) phenyl ) - 6-

R (b yidnenyistioyted frohr b geup-cahkipyteast-hdégln tHal®hrid C,-Cg alkyl;
(2S, 3R, 4R, 5S, 6R) - 2- (4-chl oro- 3- (4-(2- (di fl uor onet hoxy)

V ég Ehgﬂe?’bé‘h c} |tl}e_ gyoup consisting of 0xygen and a single bond,;

USRI Bl BLLER A OHATD LKL ey,
y XhehzyitynghanyC)€ 6-cycloalkylene, and (Cs-Cg cycloalkylene)(C1 Cs alkylene);
d hyd 2H: 3,4
X (MR TGS eabione i Be 2T pRLiCh, oSiDeEhPRe do SR’ and

Y G0 6BENQX LB kAPHSRY bdrmsBiting of hyd C,-C alkyl, C,-C
(‘hydr oxynet hyl )tetrahyd?% 2nl—sl- plill‘(rggn %rﬁgesn-trli o6la; e

( B803IRy Y R, 835, IR0 alkal, EhiGradkedy (, 424 alloyyl, Sheiro 2yelnglkpl, (Cs-

th | ) - 6-
(R Ry ARy oMo B ally G Grppucioaliylony )Ci-C:
I(afx% BR;%B@@D@R%}@ (@ gphmpxanﬁnc{)e G B)kyB-(CyCls aniyPR¥b3hyl, (C,-

oX enz en
(ﬁty@ BRI G Laban sl erbosyh 6 S allspylfayl, (CrCo

ﬁﬁef’% Sifonyt: 1 rﬁ% |<§f1agl?%y%8fo%y 4-(2-(2-f1uoroet hoxy) e

enzy
where(irhyldiyp X&Bﬁilhg&k}ﬁ}&faﬁ@ bydo Ok Hr@ypsan pditdnbof W, and Y are
2S, 3R 4R, 5S, 6R) - 2- (4-chl oro-3-(4-(2-(2,2-dif] uoroetho
p&]ﬂl Wy Bémply$weﬂ%gna@d and optionally mono- or disubstituted by

o B GTELP LA RENLRPIO BRI, ol 00 . .
allyd@yghﬂrb@yﬁebtﬂ&glk{dsgm%ﬁcgblga%b ZcFrlﬁ’;llpsgor port_ionslocl)lle or two methylene
crbis BROHFS ede] oot Eoepron iy BT o iy By L o Kl S0 o
NR’a '&h@ o lew&ﬁl%?ﬂé ?%ﬁﬁé’ ark RBEGNI Ny replaced by N.
6-'(hydroxynet hyl Jte ydr o- 2H pyr an- 3, 4, 5 triol;

(2S, 3R, 4R, 5S, 6R) - 2- (4-chl or o- 3- (4- (2-cycl obut oxyet hoxy
)benzyﬂ?pheﬁ‘ycrqrnp;mn of claim 1, selected from the group consisting of:

5.3 P REL R b S5 TR AR Ao bbby s o
(hpérsy)@tioRcaryiy 2ppaay3)4, Striol;
(25,3R,4R,58S,6R)-2-(3-(4-(2-(allyloxy)ethoxy)benzyl)-4-chlorophenyl)-6-

(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol;

,IOR,4R,55,0R)-2-(4-chloro-3-(4-(2-(prop-2-ynyloxy)ethoxy)benzyl)phenyl)-6-
(25,3R,4R,58S,6R)-2-(4-chloro-3-(4-(2-( 2 loxy)ethoxy)b )phenyl)-6

(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol;
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(hydroxymet hyl )t et rahydr o- 2H pyran- 3, 4, 5-tri ol ;
(2S, 3R 4R, 5S, 6R) - 2- (4-chl oro- 3- (4- (2-cycl opr opoxyet hyl
W() bwapdsyphenyl ) - 6- PCT/US2008/074058
(hydr oxymet hyl )t et rahydr o- 2H pyr an- 3, 4 5 t riol;

(28, 3@é§$§%ﬁ% %15110%33-(5 o s S b - IR SRS éflzylslmengll) 6-

(h &%Q%ﬁéﬂﬁgﬁ{eﬂﬁ 6?&812@{51%‘%@ @4y an- 3, 4, 5- trl ol ;
2S, 3R, 4R’5S, 6R) - 2- (4-chl oro-3-{(4-(2-cycl o Fropoxypropo

(2S,3 B RESHOR - i-}(mehlytq-}@‘él (4-hydroxybut-2-ynyloxy)benzyl)phenyl)-6-

o R S P 50 37 3: ¢yl opr opoxypr opy

28 3R)4R83“SZ6’R pleanlbro-8(4-(4-methoxybut-2-ynyloxy)benzyl)phenyl)-6-
( hyd rox¥1))rLret hyl ) t et ;(algydro 2I¥|- pyrgnys }2 5- tyr)pol 7 23. A
(hrzsdr@aymgt ghtephydro2 e pyrpendrfeS-#10lany of clains 1 to 22.

s.38AR A BEEE TR ERNN S0 R RToh b B2 s- o
(h@MxﬁheﬁthteﬂﬁhﬂdrdeEﬁyraﬂB 4 ﬁtﬂf(ﬂi hod Of treating a
or condition mediat T, said nmeth

25, 3%61%?% SR - %t(/éﬁ’ﬁﬁcl%may]@tﬂﬂ ity A S R
(hgcrilr)wgr?@téﬂ?gfeh{éﬁ%dr%{ 3@1‘2 é@% ves gagunt of a conpound of

"A met hod of treating

(28, 3Rij43bi&@§) 2-$4}ickﬂlomaﬁJ;ﬁé){ﬂz¢¢ﬂponomaﬂg)xa¢hﬂh§d)tsnad)phgnyl)}6a
t f ticall ffecti

o5 bre Do r o AT 27 A mthod in

(28, 31@@,9 Sfi’@gﬁﬁ-(ﬂcﬁlﬁr&kgll-f(@%%lo%&‘aﬁéﬁ}efho%%&n%ﬂﬁﬂ%ﬁﬁ?@ s

i abet es d i'n accordance wth claim
(hQQOXMEﬂIEI)WtYQQY(UOdWhDﬁt&@é 4, %tmq}pe 2 diabetes. 29. A

s KRR L ERRRERRF G 20 R B BiontRRER el oo

(hs@orpslcthhbicapRytrb CHRERAR-3,439tridk met hod in accordance
with claim29, wherein said second ther apeuti c_agent

(28, 3R,§R559§ @k &-rhlora- (e atsiabior- 2aqyetxy)ethoxy)benzyl)phenyl)-6-
l f
AR A R g sgon s, sgerts To

I cations, anti- obesi ty agents,

(28, 3Ia,l4Ri, IRy 2-enshivoe-2geni(s;3- wamymalmommmyagmys 6-and
o5y Dby it o A o gy der o,
(25,3R,4R,58S,6R)-2-(4-chloro-3-(4-(2-(2-fluoroethoxy)ethoxy)benzyl)phenyl)-6-
(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol;
(2S,3R,4R,58S,6R)-2-(4-chloro-3-(4-(2-(2,2-difluoroethoxy)ethoxy)benzyl)phenyl)-6-
(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol;
(25,3R,4R,58S,6R)-2-(4-chloro-3-(4-(2-(2-(pyrrolidin-1-yl)ethoxy)ethoxy)benzyl)phenyl)-6-
(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol;
(25,3R,4R,58S,6R)-2-(4-chloro-3-(4-(2-((S)-tetrahydrofuran-3-yloxy)ethoxy)benzyl)phenyl)-
6-(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol;
(25,3R,4R,58S,6R)-2-(4-chloro-3-(4-(2-cyclobutoxyethoxy)benzyl)phenyl)-6-
(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol;
(2S,3R,4R,58S,6R)-2-(4-chloro-3-(4-(2-(1-methylcyclopropoxy)ethoxy)benzyl)phenyl)-6-
(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol;
(25,3R,4R,58S,6R)-2-(4-chloro-3-(4-(2-cyclopropoxyethyl)benzyl)phenyl)-6-
(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol;
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(25,3R,4R,58S,6R)-2-(4-chloro-3-(4-(cyclopropoxymethyl)benzyl)phenyl)-6-
(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol;

(25,3R,4R,58S,6R)-2-(4-chloro-3-(4-(2-cyclopropoxypropoxy)benzyl)phenyl)-6-
(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol; and

(2S,3R,4R,58,6R)-2-(4-chloro-3-(4-(3-cyclopropoxypropyl)benzyl)phenyl)-6-
(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol.

23. A prodrug ester of a compound of any of claims 1 to 22.

24. A pharmaceutical composition comprising a pharmaceutically

acceptable carrier and a compound of any of claims 1 to 22.

25. A method of treating a disease or condition mediated by SGLT, said
method comprising administering to a subject in need thereof a therapeutically effective

amount of a compound of any of claims 1 to 22.

26. A method of treating diabetes, said method comprising administering

to a subject in need thereof a therapeutically effective amount of a compound of claim 1.

27. A method in accordance with claim 26, wherein said diabetes is type 1
diabetes.

28. A method in accordance with claim 26, wherein said diabetes is type 2
diabetes.

29. A method in accordance with claim 26, wherein said compound is

admininistered in combination with a second therapeutic agent.

30. A method in accordance with claim 29, wherein said second
therapeutic agent is selected from antidiabetic agents, lipid-lowering/lipid-modulating agents,
agents for treating diabetic complications, anti-obesity agents, antihypertensive agents,
antihyperuricemic agents, and agents for treating chronic heart failure, atherosclerosis or

related disorders.
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