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WD 2008/ 042688 PCT/ US2007/ 079654 | NHI BI TORS OF SODI UM

GLUCOSE CO TRANSPORTER 2 AND METHODS OF THEI R USE Thi s
w@pBioemBs on clains priority to U S. provisi oneCT/US2007/079654

application nos. 60/848,156, filed Septenber 29,

2006, 60/905, 714, filed March 8, 2007, and 60/948, 780,

filed Jul; ' j '

i ncor poﬁgﬁlegpg%%g%l? k%ﬁ?fe er(gir]}yg(%l]? @'@fﬁﬁy@f%@rﬁ‘ 2
I NVENTI ON Thi s i nv&ND METIROBSSOF TIHRER s of
treating netabolic diseases and di sorders such as

di abetes, and to conpounds and phar.maceut | cal

conpb¥? tPRIifatieRerims R%F%F%U-%@rozlslm@@m PR 00/848,156, filed
S @aﬁwaglms?@@sﬁmﬁ&g%% & 208 E&lsomﬁﬁgo, filed July 10,2007,

ransporter that reabsorbs gludose’ fromthe rena

thé iehtineti¢seofavitclparvesurgortied hbwesbyofefgtumose i n t he

uri ne. Because conpetitive inhibitors of SAT2 cause

the renal excretion of glucose, they may be used to

nor ' ' I | ycose | evel s associated with
Lgi s%ﬁéﬁ:ﬁﬂ%ﬁﬂ}gﬁgﬁg . Handl on, A L., Expert Opin.

15 Ther, Patents 15(11):1531-1540 (2005). A nunber  of

SGL THhip Hiyeplierbickterdo angslaady of treatingsefabadicadiscases and disorders such as

AR AL SRR By i e RO LB AP corBoctorg St bl Sty
US 2004/0138439. At least one inhibitor is in
2.cl i NBAEKGROAINDnent as a treatnment for Type 2
di abetes nellitus. See, e.g., Konoroski, B., et at.,
" DapEBigd doldiuaz plucdBNo-ttdndfek&x 2 (8GRA 29 eednspertdrnidtbédbosrbs glucose
of the Sodi um A ucose Uptake Transporter 2 (SGA.T2), .
ﬁ%&%&@galﬁﬂgﬁﬁeﬁ@d Prsepimtiey lgevfeelugage 0y the ygiae ERegRuSs epnpetitive
. . 1 i . i 4 " . .
i BUBHRA S8 BBLER VL L A8, S/ 0 DR o otz i
blabbgluactk 10k88as@R1{t20 G 1th disthes Suchsds diatevas. BEBhdBn, A.L., Expert Opin.

T!ier;hlg i%i tOIS(%S:’ﬁSq?lﬁlﬁt(%(%l). product phlorizin (glucose,

D- gl NGRRBEAHOSYL DX hitfioBs BivVRREL YK OIBSAY | e 3 % AEBYEER%Mpra; U.S.
phenyl ) -1 -propanone), and "all 25 subsequent SG.T2
patemhinbi @,0t%5 | akeS tseant gblsetonipebligetionees. PSA00p10§35841, US

tr .+ Handl on, ..supr a t.1533., Phl ori zi,n
2QHIHSEILE 4 BT B Bt bk sloRBisPlos Beasggent for Type 2
digbcadmhélbitusi 888 e.d. OKBBDrdiki, B. i 0P arORgENSLERBMS-512148), a

Ehr enkr anz, et at., D abetes Mtab. Res. Rev.

J.R L.
Sejqctiyg Jnggbitqrag ) Sodiupeiipease diptalisel pasperier 7 (3 BtduReduces Fasting
S%grﬁ%lﬂ&;se raﬁéf ilcoR0 xa}{rgﬁ)ﬂg Eg?ee%-{ﬁ)e{eg Alik@psitidebver 14 Days”

not contaln a gl ucosli or a derivative
Ainbdcaobiabtandkon 678 Spieatifid Scskidas, Abshecal$8-GH0 (207).he

relative uniformty of the glycosides in the SET
pat ehfte st G aLT? ﬂnhﬁla@r@@éé%natlira%ogwgv}e*b)ﬂ%@ucose, 1-[2-(B-
P 654 11 oAl i £ ™ .
R A S ur T S S Y Sl Lpgopengpe). and “al
subpawent"SGIAI2 auhibitors have been glycosides derived from its structure.” Handlon,

supra, at 1533. Phlorizin consists of a glucose moiety and two hydroxylated aromatic rings

joined by a propanone spacer. Ehrenkranz, J.R.L., ef al., Diabetes Metab. Res. Rev. 21:31-38

(2005). A review of the patent literature does not reveal any synthetic SGLT2 inhibitors that
do not contain a glucoside moiety or a derivative thereof. Handlon, supra. In fact, “because

of the relative uniformity of the glycosides in the SGLT2 patent literature, it has become
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1537. But attenpts are still being nade. See, e.g.,
U. S. patent application nos. 11/168,905 to Eckhardt
w@e00a4268&ntitl ed "D Xyl opyranosyl - Subst i t ut edPETERR007/079654
Derivatives, Medicanments Containing Such Conpounds
f act

h ; »
1nirf7lsi%gi§®§gc{1]lg fq.or pgce%ﬁ d}qé ug;erei‘tto%s to enld utnlex ored chernlcal space.” Id. at

153Ve By hitelene afd- Yl R aads Wee, @R IUSK patentapplpitioan@syl 17168,905 to
Substi t ut ed Phe‘ﬁ/_ Derivatives, Medicanents_ Containing
Edkhanit elfp sutides “Dr¥elqpyoaes dntnbsituddhenyldperivayes, Medicaments

DT e o e
Edubdide anan eatitCaitthethy idenSTE-X ylpypaorys andlOeoD- X@B@ywmdsyl-
Process for Their. Manufacture." 10 3. SUWARY OF

Sybshter Ry P& vatiyenh Mshicagratipriiapag Sygh Compoynds, Meir Use and
Pro bR Rt Bfch- Mmﬁa&ﬂ%odddaem Pfocohs Eckﬁ‘a‘f&tnét P nentllggd D,

enconpasses conpounds of the’ fornmul a: X R
Xﬂoman%yl-fﬁetamfliubhanmd@efut% Jddkdigaracrge ﬁbaﬂaimg&mcths&anpbunds, Their
solv es thereo |n,,A|s optionally
?W%E"zﬁﬁ? MW@I‘ dfkyl, or heterocycle; X is 0,
Sor NR3 when Xis 0, R is ORLIA SR1A SORI A

3.SC2 R AVIMARYROY) PHEWNVEXTIONS, R is hydrogen, ORIA,
SR1IA, SORIA, or S2RIA; when X is NR3, R is ORLA
SR1AphiStRe Ao BinPassOd nd¥ASGEF2 rinﬁgfbﬂs S OB @ﬁl‘%ﬂ‘ﬁi&% b¥the
hydrogen or optionally substituted al kyl, aryl or
inhattencoyohpgss@Zoimpofihdsarfshofori@@a; each of 20 R2A,
R2B, and R2c is independent|y hydrogen, optionally
substituted al kyl, C(O 4 C(Oaryl or aryl; R3is
hydr ogen, C(O R3A, CO2 or optionally
substituted alkyl, aryl yCle; each R3A is
i ndependent |y optlonally substltuted al kyl or aryl;
and each R3B is independryd®y 1 @gen or optionally
substituted al kyl or aryl. 2 WD2008/ 042688
PCT/ US2007/ 079654 Anot her enbodi rifént enconpasses
conmpounds of the formula: A ~XRBROA ROB R2CO R2 O

anlé)zp%armaceutlcally acceptable salts and solvates thereof, wherein: A is optionally
substituted aryl, cycloalkyl, or heterocycle; X is O, S or NR;3; when X is O, R; is OR 4, SRy4,
SOR 4, SO;R 4 or N(Rja)2; when X is S, R; is hydrogen, OR 4, SRia, SOR 4, or SOzR4;
when X is NR3, Ry is ORja, SR1a, SOR A, SO2R 14, or Rja; each Ry, is independently
hydrogen or optionally substituted alkyl, aryl or heterocycle; R; is fluoro or OR4; each of
Rya, Rop, and Ryc 1s independently hydrogen, optionally substituted alkyl, C(O)alkyl,
C(O)aryl or aryl; Rj is hydrogen, C(O)R3a, CO,R34, CON(R33),, or optionally substituted
alkyl, aryl or heterocycle; each R34 is independently optionally substituted alkyl or aryl; and
cach Rjsp 1s independently hydrogen or optionally substituted alkyl or aryl.



and pharmaceutically acceptable salt or solvate
thereof, wherein: Ais optionally substituted 5 aryl,

W@ ywBO#MoRs/| , or heterocycle; X is 0 or NR3; R2ZPEHUS2007/079654
fluoro or ORRA; each of R2A, R2B, and R2c is
&]g)lgﬁl(ﬁg%netnt%& a?nrt% gor}npals e{slcg}%%lo{ﬂdg ql%ugl?ttl it I%dr al kyl,
optionally substltuted 5
i's hydrogen or C(O) R8A
substituted al kyl, al ko
each independently OR9c o
to provide 0, S or NR9c; g C is 10
i ndependent |y optlonally <6 stltuteo al kyl, aryl or
het erocycl e. The invention encof@Passes pharnaceutica
conpositions conprising the cquounds di scl osed
herein. The invention al so enconpasses net hods of

anldPhiaihddetigeaBiHaleepaabld salttor soRate theatdf, asicrst: hAld§01§tfonally substituted
treatlngy preventing_and managi ng a vari et

5 arzd sedeakylgprcheiiresicfa iisis Qror MRy d 1paery e f) @rhﬂﬂ@\m, R2s, and

S n )
o SdEp RS h Aot BRERP bulbfthied YA} ORISR @ aryl or aryl: Re
is hipdrogéd etodptmhaﬂoaxub@lnmtddm]ﬂnd,tmylbordfetdrdx@lcldn R@ Ihst h}mllno gen or C(O)Rga;
the, uri ne gl ucose. ex retl n_of mce. unds

Rypdh BYGPEST) §F QPOQB-RUbs Ay L %kowméﬁy B 819 5ch
1na_$}ieﬁdérﬁ'l‘§ﬂ5'luc% g C,Qﬁ‘%?éjt’akéﬂ"to@@thgv to %OXIIH'@OdS o N‘REE Yand cach Roc is
t hat conmpounds o f or mul ae:
10 mm@de’mlym@@l@w sumiztBtedRH@l laryllor hzteracbreles u bst i tuent s
of mﬁ% &e defined below, can inhibit.the sodiu d
gl uchEMEFHOP FAEPBPESES Pharmpaggiitey| CO%P%I%G%’@E%% éhe compounds
di R4 VBRYY / PHHaPéhtion-also dRBbhpiskEsaAShoY &Sﬁh@&ﬁgmm activity, as
i ndi cated, the term "al kenyl means a straight chain,
wilt anepi@ads efrferasng.ayevantng 9@# Benadiema anitn gf disersepandglisorders.
20 (e.g., 2 to 10 or 2 to 6) carbon atonms, and
4| ncI I(ﬁﬁ‘%}g‘i" Se R%on doubl e bond.

Represe atl al kenyl Ies 1nclude 5 vinyl,

55 Leﬁ%%wsp%wﬁim LTI T T

shdw3a ieH drRichyf vaziodb t@Aydundd ohexemydntior oh @xaite, glucose excretion of
3- hexenyl, 1-heptenyl, 2- hegtenyl 3- hept enyl ,

mige o d he ggmpoynds secengially dossdias A)me/ke. noneny! , 2- nonenyl ,
3-nonenyl, 1- decenyl, 2-decenyl and 3- decenyl.

S. DETAILED DESCRIPTION

, aryl or heterocycle Rs
ROA) i s _hydrogen or optionally
o ar¥Rs ~ROA and ROB are

This invention is based, in part, on the discovery that compounds of the formulae:

X Ry XRg_-Rga
Ros
cho : R2 RZCO H R2

(:)RZB 6RZB
1 1|
20  the substituents of which are defined below, can inhibit the sodium glucose co-transporter 2

(SGLT2).
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Unl ess ot herwi se indicated, the term"al koxy" means an

-0-al kyl group. Exanples 10 of al koxy groups i ncl ude,
whesasmwshot limted to, -OCH3, -OCH2CH3, - Q( OM2)/REI487/079654

-Q(CH2)3CH3, -Q(CH2)4CH3, and -Q(CH2)5CH3. Unl ess

otherw s ;g}'xgged, the term"al kyl" neans a straight

chai 'bra nd/or cyclic ("cycloal kyl")

hydr.ocar haan fr 1l to. »q., 1 to.10 or. 1. to
Rl ARGt B¢ Fen iy’ HEH Blimgtrsfened

an@ﬁfrka?aﬁc l%fd‘i’odaﬂfoﬁhrlfaeﬁlgtfﬁbrﬁﬁ to ROVEE., akkYb or 2 EX@ RS Béms, and
15 al kyl groups include, but are not linted to,

1nﬁlggimg|at leg@th)}ap car@p@-,gﬂbon,dgglg}p @9941 Reprpspniative 9H<|g@ylyn01etles include
vi }g'logl dJl Pﬁt%ﬁ%é% ltb’u etﬂgf Y%obutgise y ﬂe’nte ?ﬁtzyﬂehtetn% 3-methyl-1-butenyl,

2- ﬁ&[h»yﬂ 2-eawl,,2 Mﬁdmlﬁl Zihldeﬁi}ﬂﬂﬁthyienym%diaﬂlﬁyiﬁ hBStHn@I ilelgeptenyl, 2-
be nnnocgcllc or multicyclic, and exa

hqg??gyld éehe@gﬁéqy 6 Qg&&;]lyl 2c%qr@(bl}r%tenyé,y]cp@§§m grnonenyl 3-nonenyl, 1-
¢g%@hqyg&%h¥hﬁﬁ@ ntyl. Additional exanples of

noil eti es have 11 near, branched and/or cyclic
por tIUmln& c(thzergase iidi2@ed tthy terd - akbky’ | meyclanh&plKyl gfﬂm@ Examples

BNy s inctil SR g bl 8t o0 b CEE BT Cr

-O(G%P@H‘?d—O(CPE)&?lEJHn@-b‘(@H@)E(YE or "al kyl-aryl" neans

noi ety bound to an aryl noiety. Unless
ot héﬂn&e@eothmls@an@dated Hee teamvatkal kytametaétr@@hwhalm tbranched and/or

cvgfi BT S Riaray POUA ABE o Pt e o uf dlog 10§ fefbon atoms.

AIST MoictibkNAviet B6@CY©|£Carbdns asd He¥drrdaad as oleywel efkylme@xamples of
an al kyl noiety bound to a heterocycle noiety. Unless

alloelpsouiis decludrabeteare ot limied feor methal. ey propsdaiseprapyl, n-butyl, t-butyl,

R AU IR O SAShL DAL ER A e
noagl detyd) wdieog and@doddcyl. e@g«tloaﬂaﬁ m@&b@mm;abéamnmbcrycpd: er multicyclic,

bond. Representative Ik n noi eties includ
an&(?éﬁ%’@ﬁgf}c(?udﬁrcdﬁlyﬁgﬂpy fyg)lg%)llyﬁg, cyclopengyl Wiohexyl and adamanty].

A&dIHGﬁHI %Q%‘{wl’olegolﬂ?ﬂgil 1|3mesghaggilﬁé/alr Era@&%}{ QMJi/oT cyclic portions (e.g., 1-

4-pentyn nyl, hexynyl exyny
etliylepethyl-cycl@hdxgPt yihg Ite;mﬁ‘ “alleyht ynaluldes Satlmateylrhlyth;ocarbons as well as
7-oct nyI 1-nonynyl, 2-nonynyl,
déa%ﬁg%ﬂ%#mn&ngg@ 2-decynyl and 9-decynyl. 4 WO
2008(1R4 &SR rRGs 11‘1@8&@(? IR 1%%%11&[&@8 Or S4IRALIM S Gncans an alkyl

indi cated, the term"aryl" means an aronatic ring or
lﬂawbdmnmﬂﬁwen@mdp@ﬁﬁYal|y aromatic ring system conposed

C O oY rlggsn %‘r?vw%yldé agt tﬁl% arﬁ d @?Ilhrety%a&yn]? (99 e%l}%gayeteroaryl means an

allEX angib® Doahd afayhetaf@agﬁl hﬁ‘ﬁaety ncl ude, but ar e not
l[Tmted to, anthracen azul enyl , bip

f 1 udrelass otﬁe;rwwﬂndlinffa%ﬁbfr teﬂﬁapkwﬂwem@q@h @ﬁ astkrrkaigrpeycle” means
ht hal ene, and tolyl.
ndﬂﬁﬂ?@”% b%Pagéﬁg?%é@g%?égfﬂﬁﬁe tern1"ary|a|ky|¥ or

" ar yUnlasdothérwigeandicand, ahy termoakkiyyl” means a straight chain, branched or

(@)

cyclic hydrocarbon having from 2 to 20 (e.g., 2 to 20 or 2 to 6) carbon atoms, and including
at least one carbon-carbon triple bond. Representative alkynyl moieties include acetylenyl,
propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl, 3-methyl-1-butynyl, 4-pentynyl,
I-hexynyl, 2-hexynyl, 5-hexynyl, 1-heptynyl, 2-heptynyl, 6-heptynyl, 1-octynyl, 2-octynyl,
7-octynyl, 1-nonynyl, 2-nonynyl, 8-nonynyl, 1-decynyl, 2-decynyl and 9-decynyl.

4
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bound to an al kyl noiety. Unless otherw se indicated,

the terns "hal ogen" and "hal 0" enconpass fluori ne,
W@RkW081042088 brom ne, and iodine. 10 Unl ess ot heP@i/E82007/079654

indi cated, the term"heteroal kyl" refers to an alkyl

| eai‘iﬂ%%? otg?r\m%e 1n@ 8&% tge ﬁenc hed ’or gt}éﬁalnlraé rpaét(rl:]ce\f\&lﬁ?%\ﬁg haﬁlae%romatlc or
paR@dIBT P& et {ig %fstenﬁ\'corﬁp&l'ed SF carbiﬂrh esBhyfrbemW&As. An aryl moiety may

|nd|cated the term"heteroaryl"” neans an aryl nnlety
copteie R le ringnkeung s fwdut@@th%r Bs#mplep Akanihgoisdigninclude, but are

h t

L SEATE RGOS Punrdly R Bhenugpn.
pﬁeemhﬂashyilaphﬂnyzl, ,1 m,nzeﬁrahyarwhaphtlbﬁmmpziuﬁkxblyl azol yl

ben20|soxa enzgqU|nazoI|nyL benzofhlazolyl

benZex5sst mlqcedp cated,; hs 530 pwlal ylﬁ ﬁbi‘%ﬂy alkyl” means an aryl moiety

bduﬁ@&h&?ﬁﬁk%&ow oxazol yl, oxadi azolyl, oxazolyl,
pht hal azi yrazinyl, pyrazolyl, pyridazinyl,
pyr i dyless qumwrmiedhdiydltﬁd phe fermsl fhalogewni’ aod {halo” encompass fluorine,
ui na oIin ui.nolinyl, tetrazolyl, thiazolyl, and
VA 1)) R f%d%ﬁ*%%s ot herwi se indicated, the term
" hetgriegy oth@wkstlindilhted MBS REAah¥kraalY! refd¥e 8 eﬁkyl moiety (e.g.,
heteroaryl noiety bound to an al kyl "moi ety. Unl ess
lingpty é)ffmcls@i <i>ImY|0h<a)tle avhighat least pne' dfatseathopcitans hasfhees rapbaced with a
mﬁroﬁ $ ally aromatic or non-aromatic
NONO ycfﬁb &cyclic ring or ring system conprised
of C@ﬁlb@btherh&ﬂéﬁﬁ@e&te@ﬁﬂe fitml“aastoatle nietLinoal ifbicty wherein at
or S). A heterocycle may conprise nmultiple

16%5 ong O@ts ca@fkm wompbpsehechirpriacer yg e Beteigaiont et gt AeF S).
E)Efﬁp%ﬁﬁé(lﬁh? Sut A&/ EEMRES gdégi (%’ %tyc’lgﬁ)%f%ﬁﬂﬁﬁ%ﬁyl' B&Hdﬁﬁ‘anyl

re no Imted to,
beﬂzéis@thiay@lybbbmzrmm&(azoflﬂ'ldbmwmhazohﬁylnbaizlorlmizolﬂuhsemnyia,zolyl furyl,
Iln oxetanyl, oxira

mBa Fy; atgl]yf I%RFIB 361 I8 azolyb)p[xlaglpiijy]ﬂ Bﬁ%,zlo{]y)f phthalazinyl, pyrazinyl,
yﬁ’é(zroﬁ}q hyida¥iny, tp?ﬁ&flhﬁfﬁﬁﬁifdﬂ{ﬂ%lmlaﬁt f)ﬁ%ﬂ?f aﬁﬂlﬁﬂnﬁﬁll quinolinyl,

t et rah ydropyrl t et rahydr opyri m di nyl
wh@%ﬂﬁh&@uobhwopmanmhd tetrahydrothlopyranyl " and

0 (L LR

m&&o@yhﬁ%ﬁﬁﬁﬁMﬁhﬁoHHh&&YmB id to an al kyl noiety.
Unless ot herw se |nd|cated the term

"ot Grlseyhontieynicsed dhe oo “AcaO bRkt on aromaic, partlly
ar Ft?cr ng1¥ I‘Ol’ngtlé/\QIOIzl yCil? Soslgrﬁsz ?Qc_/n%%%g 91?1/g 891% comprised of carbon,

ess O erwse 1 n

hydhgicaraag ycleaaloky hatktoptom @rg., ReOarr 85y ol laadrbgslclamby l:ornprlse multiple
refers to a heterocycloalkyl nnlet¥ bound to an al ky
Cr

(- gr meFR) 888S BrrbPuPaBditorfiloat gioredyelce saids h?Fﬁf‘Eﬂftf@
ST B D S 1, SR s o
cifncdimgl, é&r,anjdehjzdmtomyl morpholinyl, oxetanyl, oxiranyl, piperazinyl, piperidinyl,
pyrrolidinonyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridinyl,
tetrahydropyrimidinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl and valerolactamyl.
Unless otherwise indicated, the term “heterocyclealkyl” or “heterocycle-alkyl” refers
to a heterocycle moiety bound to an alkyl moiety.

Unless otherwise indicated, the term “heterocycloalkyl” refers to a non-aromatic

heterocycle.
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5 Unl ess otherw se indicated, the terns "manage,"
"managi ng" and "nanagenent” enconpass preventing the

w0 ewansmsre of the specified disease or di sor deCT/US2087/079654
patient who has already suffered fromthe disease or

di s er nd/orle n o a atient
o UGS fReRanFREERR, bt PPl d R hufRiexgoatiot-
alk}l‘l” FBiis 36 b BBterotRElobiRyNMBOR l&mﬂs& affelily] @bichg t he
threshol d, devel opment and/ or duration of the di sease

or diBlevsaherwasc indigsed.ribe e “ihebitkeCh Fhfn vqoangass the inhibition of
e

SETPRIS I TR0 L PSR AL Bspp e

sal t@nle$s&ftbffr$11§eﬂndlsabcﬂ ,Shptreepar@andgey mnpimagmg’c end ‘I‘maialgyment”
B R AT T —"—

I I

al&%%@ ?Lffgeﬁ&g g S:[ﬁﬁl: ﬁﬂg?{?gg? ﬁféﬁlid%g ﬂ%&/ﬁ%&ﬁ%ﬁ‘%ﬁ?g ghéto%’ﬁg that a patient who
haysutied cfrosraﬂht sliseagter fdisondea remainsim remadsminu Mhe 1&ms encompass

mgﬁlilggt}ﬂu gthg g?? fﬁaagvefl&gﬁ% 9@#/5%&%%%@%? #e giséailsg Gr 81rsorder, or changing
thél 'v@?@l?a\f'a Hahilteepdhd ok disksObPaikeEa. ne, choline,

di et hanol am ne, et hyl enedi am ne, neglum ne

(N- nlénlhgsl qhwam indyatgdhdhpteona ph@’maswttcakby ecogpliablesrits’ refers to
saﬂs BreRaregg‘{:onaghasl"rdlgﬁeu%cgll A ectce%taf)lg Inon (%oxw 301%? ﬁ J %Qﬁ ﬁ:lgfﬁrdmg inorganic
achﬁ;%ﬁ%&%ﬂaﬁ@ Bignic feR2aH Gascs asnﬁﬂﬂéphafrﬁiab@tlcﬁlﬂ}t fidceptable base

et henesul fonic, formc, fumaric, furoic, galacturonic,
addgiog| sglé@mcbldedqu‘g QTR ﬂlgllte§|t%trg¢ﬁl@c sglpsyz@@jirq fgom aluminum, calcium,
htﬁ%s{é %gﬁ@l m, M&Hsﬂl sS&ﬂuﬁr aﬂdﬁz?ﬁéqé Sc{??aﬁnc Lﬁ&trﬁéﬂ’e frorn lysine, N,N’-

anes oni C,
dlhd:ItzBIletfhylmdnnﬁne phlmt(mrd)k&]ma; phqihle ndaleﬁlamlamme ethylenedlarmne

ggf]}?%g% (N ngethg[ﬂ pl o 1]&6(3 ap ?)lfol(ﬁ% ne. E}t%;lg g{z'lé-%(ﬁqcs gC(ig | 1?101(1:1de but are not
llﬁﬁé&t%n%%aﬁlfbrﬁn% ofi‘gdn% acPeSlch | 'a§ a0 419001 S aftfitARid, Bé‘dz'éﬁﬁ'&ulfomc

hydrochl ori ¢, hydfobrom c, phosphorfc, sulfuric¢,
berme«blhmamhlbfsutfomca@trrd;s ethamumras, foﬁnlsp&lmafruccfustab,tglatctmenlc

i ncl ud chlorld l.ate salts. OQthers .
glg(pén%échumb%ﬁ[q?ﬂmtch%lyg H)é(érg O 1& hyd@émowt gﬁtﬂlo‘g‘nc lactic,
milBR! MBEEUhdrdelic, %@étﬁzﬁféﬁﬁfonﬁc Bauci€ditri€,Yastoid? lfb@ﬂltbﬁh'éhi&Qphenylacetlc

Easton PA: 1990) and Rem ngt on: The Science and
phorpharicopropioni et Steﬁgﬂﬁué@imcé el Ry fusies fgfaric acid, and p-
toﬁ%ﬁ%su {)mééc_tjijg %1ﬁ§ n{)g %qmlg é ds 1(%18&%6 %r %ﬂt ? 9 'h %robrormc

phS@ﬁBZicl Shfhrief aﬂderﬁsthhﬂb’sﬂlf@ﬁ@ uéidS OExermﬂﬁleﬁ&f skJBélﬁS Salts thus include
ot herw se indicated, the terns "preve reventing
Fih ﬂ%@f?é{

hygreshiqside\iad mespiate selint QHsrsire wah ke Secugs Remingion's
P}%%n%&n%aP%é pt gagh dR P?L%Il%lﬁt%,fﬂa%tﬂl\e @ga{ndllge%zngton: The

1
| sease dr |ch et d
Scs@nceuid Yraftict hAPhirseas,el 98redd(Mmko[erb1islhmg didsmn RYOr 995).

t he r ms_enconpas.s ophyl ax 2008/ 042688

S R R S%TS nfhigqre &y wgpmppund that has a
SGRTOROY btk fah¥ogfsoeatv ve amount” of a conpound is

an anmount sufficient to prevent a di sease or

condVrlessmthawissnediortedshetesypsppronstissereetingd and “prevention”
contemplate an action that occurs before a patient begins to suffer from the specified disease
or disorder, which inhibits or reduces the severity of the disease or disorder. In other words,

the terms encompass prophylaxis.
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with the disease or condition, or prevent its
recurrence. A "prophylactically effective anount" of
W@ 2@e0peshd neans an anount of therapeutic ageP@T/Us100TI€79654
or in conbination with 5 other agents, which provides
a prophyl actic benefit i. the preventdon of the, .
di edE i hissrRficagd g muart S AR EG BT, R pgpound i
anCaRoUR SIEAMPRE StoP e NP BiscdsB @k chitifi e, ©8 0RY & @ble symptoms associated
prophyl axi s or enhances the prophylactic effi c‘acY of .
Wikl er%?eaﬁr GpRpiisen; @ pagjent its (9ENERISCoh drphydactically cffective

orp B G bmtupd Pt gl b lBpefthe Biony sy of BB ation wih
otheregtes, wiialm providcS@lpfaphyCiotic bonddnlieths podveetion sfthe discase. The term
in igq?t-eq the term"SE T1 IC50" is the | C50 of a

pé@??pf Herllycretesting aeunis FHLCICRBPAS AR amayinh (hapimpseyeppverall
P SR TR FIaly SRV BE AT ) B8 Sbent

t he Uis$ aheraviscangioatnd] a ‘Beleetrve S{eldT Usihrgtor’hs ai qwmpiotindthat has a

SGE.T2 inhi pitj.on assay, . descr,| in the

SRt S et LA PSR EY PR IS RAIE K cat e, ¢ he

t er nniS{sStRASRBdiLfedtid iR “SENAANRY>S S thel1@GINaCcompound

m xtures as well as stereonerically enriched m xtures
de@e@‘n@ne’d WRing the govizo hugsn S LTAonBbItionsyssty desgiyedsn the Examples,
be?OV/v4O, 65/ 35 and 70/30). Unl ess otherw se indicated,

N term "stereonerical l y pure” neans a conposition

t hatUnl26 @tbdrpiideSedic b thé RHAOSSUTRIICYS iathedTRMctoaiidund

Is substantially free of other stereoisoners of that

ingrthe inexigmpnman S Glek iabbeqncasgyydeseniked in the Examples,

be@cg,?positi on of a conpound havi ng one stereocenter

w1l be substantially free of the opposite

st eréncsateerwide ihdieated thotend. stdrepisemeainetikitiad’l gncpmpasses racemic

conposition of a conpound having t stereo e
MIFYIES ggwe %%?TSH@F%‘%Q’ OPPEBE R 1 RS e gl d0 A0, 45/55,
539/ 60RIPE4Y and\76/89). cal stereonerically pure 25

conpound conprises greater than about 80% by wei ght of
one Kilesssshgwnerindfatthehemnpdatettonendallyemget mamsabaunposition that

20% by wei ght. of other stereoi soner f the c ound, .
ccE oSBT SGomByrdar bR e areroiu e PERREbgoisomers of
th&f colfpRus®@ MPAUREMPNRY a kR iR AIIRHAY ohB¥siRvn ofet@toudt having one
the other stereoisoners of the conpound, greater than

sterpensnten Bl by suhstaghiall freonieths vppesitc stsroisopfer phghe compound. A
C Jnd and | ess than.about 5% by .wel gh { ot,her
s GPARER AR S B Bt PR o A B

suBdtuntyyviede@ otk dRRRr®hereef the emhpaindt RetypapserRemarichlly pure
| ess than about 3% by wei ght of the other

coginoMBG PRBRYCS sETater HRANHRBOT by oveigit ehpRg stetsaitomaLRfe compound
atﬂ%qg@sqyaﬁlv‘ﬁ)'og QO%%V%%}E&EF%% &9%?[5?ﬁferst&?hé:9d%ﬂg, fﬁ@ﬂer than

ess than about e ot her
abetie9 (26 ibg enegla o6dnd stercosomonivitthe ZoMEdREAGBH 02 GlI8H about 10% by
WeF;glIt/ oLfL? eo gt /eros7tegrgosiés10mers of the compound, greater than about 95% by weight of one
stercoisomer of the compound and less than about 5% by weight of the other stercoisomers of
the compound, greater than about 97% by weight of one stereoisomer of the compound and
less than about 3% by weight of the other stereoisomers of the compound, or greater than
about 99% by weight of one stercoisomer of the compound and less than about 1% by weight

of the other stereoisomers of the compound.
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Unl ess otherw se indicated, the term"substituted,"
when used to describe a chem cal structure or noiety,

WO 2d08/042680 a derivative of that structure or nRCBEU$2007/079654
wherein one or nore of its hydrogen atons is
subst it ut Wi t h ch m e of» functignal, gr.ou .
sucﬁlthél SS Qgﬁj rwrl]sgtln(?ifatﬁg? At d?e{m s¥1 ({ WHFI‘H%%G@E desSHiBYR chemical

st@lb’t{l@é(&r, m@iel@ﬂ ARl QX W ,deﬁ{fekﬁﬁé)b‘f ﬁfab @tﬂu/déure @llr 208 Wh@fdﬁy bne or more of
t-buty

., 5 nethyl th propyl, k
1t5§l¥l€1w&€arabl§ﬁ%/l}3 ébtlgﬁtqutcﬁv@ a qla?m)cal @me@éoq gug(‘f@ rogp Kygh.as, but not

mﬁ%\mg) ﬁW@hﬁg&{é&)@qxﬁ%g{ g@%&a ‘éMJtenyloélkyl (e.g.,

rnsﬁhgzll‘l cths], @kdgyll artiungd), aﬁd’yyltrkgaﬂdyh:,ar‘tﬁmwoab lggoocz_y(m)mmm) aﬁmdyl( C(O)NH-

ar X rna r . .

ot pop R ) S iy RN N 07 20 (NN Hgamine (primary.
Mﬁ%ﬂt’erﬁa%ﬂh% xi 1@{1{40 %gﬂ'ahlﬁ{ov h@hﬁwlamlr%&ra@&ﬁy&yl aryloxy,

car boxyl, carboxy car boxyl 1 ¢ aci
azand:&]bkrmmi}é (- I‘Hﬂt@(ib)@alikyl- ac rOCQGI)Ndeieyl) cyhamyb&tgerCONH,, as well as

Cﬁgl?—%a]gﬁlap%}gfp‘l( %%QCON%%%I %OX%( %’I;%f;? | c%{rbnog)(yhc acid,

calsIx§1i0 atill ¥hhydriR N A6BEAL acidhide PéyalBr dteBNPoxide, ether (e.g.,
secondary), 1socyanate, isothiocyanate, ket one

mﬁh@xy,leéloxm) grenidivpohalphelphoti(est €7Cls.sGFf.i-GECF)s), heteroalkyl,

he(m ?arfdﬁrnﬁlée (pgr nll(agy cf ?GCR;%PW)a I ufiagllafeoﬁg 1%c|¥81¥ate, ketone, nitrile, nitro,
ox@l ghasbkydisdtdf ﬁﬂﬁﬂé, ,sul‘f@ﬂafnﬁéid) d@g S@&N)Hz)( Silfdne, sulfonyl (1nclud1ng

sul f hydryl, thioeth ea (.- NHCONH- ){
aligelpd oy bapdsukfosl mﬁioﬁrrslakkér&ulfanyli ﬁékf@zsé%nthlela(e}g/ su fhydryl thioether)

an%fl{rfaciNﬁ%(ﬁUH of a conpound is an anount

lent to prO\)l de a therapeutic benefit in the
tr edﬂmemmkmwmna@emahta ‘dlicrapcudcdBagtectve emowitt bH@compound is an
to del or m ni g} Zze one Qr nore. S){l npt ons associ at ed

anjiyoh syiEienoduaNE® & Fhegakuiie bknt o ¢ £ HeRtIsaLpy Rapaggment of a
di§dab €6t do¥igitRADHND def?ify R nfRTRAUSEL SEARS s %%%Eoc?&ecpt)vlth the
t herapeutic agent, alone or in conbina on with oth
disdase apioaditionh lﬁcﬁhmmutxdelé;y effedtive panpenti’iof albempburd nnnans an amount
at nent .or nmana nt. of .th d| sease or
of AR O ST cOP R ith O YREfR G i provides a
thélﬁpéiﬂfc beAdit if AEORRARSNtI nAMBsHent BAthel IREQVAEToRNEbAR! The term
herapy, reduces or avoids synptons or causes of a

ﬂ@ﬁr@wﬁéalb’r cféastive @m@unt” @@n @Whame@ssamam@lmh&ahps@u@m overall therapy,

f | Ieié‘gvl g‘és/oel&)s sa%m%rpe%r elr'lc{rlrsse%s a(?r: Q%dm%g,t Qr eeaﬁ%}]cges the tlclierapeutlc

efﬁtdo@&ifﬁﬁ&hertﬁaﬁpamla@bﬁ an action that occurs while a
patient is suffering fromthe specified disease

or
di sdyaless othgviss m‘#léﬁ%é%e teHBS sEspbr .“fryatmg "?A “drdwarfe contemplate
an ctlfygi AR g@Jurs \gfnéé gg%ﬁ§ 1s°st$hff \%Ige%gfc%lstgée%% &j isorder, which
| SOraer. ni es Ot er

| sease or se I ndicate
rethln:&s tler wvetp off dabelisdagsort mﬁ)réam%r weady rgless the pmmn of the
but 30 are not limted to and the term "incl udes”
dippgse elisUdete neani ng as "includes, but is not |imted

0. "Unikedd dtREWse 15&1@&5@ tH3 teﬁﬁe‘ﬂlcﬁﬁie”hgsgth%, REms ?rféﬁmng as “include, but
meani ng astheterm such as, but not Ilmte 8

are not limited to,” and the term “includes” has the same meaning as 1ncludes but is not
limited to.” Similarly, the term “such as” has the same meaning as the term “such as, but not

limited to.”
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WO 2008/ 042688 PCT/ US2007/ 079654 Unl ess ot herw se
i ndi cated, one or nore adjectives imedi ately

w@e@smodhosy) a series of nouns is to be construeRCHES2007/079654
appl ying to each of the nouns. For exanpl e, the phrase

A G S A e L,
no@t isad @b |0Mn§1td1€§ I3 EpﬁlﬁdF & Ydch 0FthcOfunONBb dkafiphs thetphtr@d
heteroaryl." 5 |t should be noted that a cheni cal
“optiprally suhstituted ahey, prakor beteeparydy by the sepomsaningys “apsionally
S fS3RURR, DB, ) 008 D57 SR yRERLLE k1
commivshouldbe notdé chat & shdfrmdhlaad)letyl-'that fexanreof 4 lla@et esmpound may

yri di and "pyridyl" are accorded the sa
erFEé q\muﬂ%a NS GRTEINHEAHOMGH dtyhett sEHads § pingle molecule
t | T ol a »
orQ! Iglr%{gl (%B?(H?IE? Sglcro:f@éd% gal HHe% ex ne etlﬂg te;i’(ﬁlé Sﬁﬁ"?danQﬂd ‘pyridyl
arpycqodderdethe aamee meamnglwhem h@dsa Kiesambaalmrgeptyattaiclgd(t@ nthasshemical

e T B 0 FReRbUD s Wbl b B e P Qigvherein X i

pytdfice AeRI¥b el YhHfanR fddn H% HhEeiRonaiOtht b@tﬂp&fnd@ Ipy1r1d1n -2-ol,
structure is not indicated with, for exanple,

pydigghéd! pichpwidindeolst ruct ure or the portion of t he
structur 0 _be ted enco SsSi n -
St eﬁg & I O%lrso Be Poteg thaklgfl; tg% gtgreochemlsti%o#? Sl gor a portlgn of a
stlicand RGowindivatsaseaith, 561 edmpd, boldes dlaﬁledf’tﬁlldﬂ&lﬁ’e {teuchee or the portion
attached to enqugh Xdr ogen atons to satisfy the
ofythg ercaye 1y tq bydefreipd axeepmpasigorbycrgeispaeis @f il toreover, any
R 0h 10 b E: BRI L AR LRES L A SRR roue
hydadgenaesnp@rsaiidfy tie lerCosrpauddsiod OcHonecat vbodH d@nite(b\ﬁnth one solid

hgéihﬂ,%? Vent I(%gh %&%g’%g?f%g%a gﬁgﬁ?qlﬁg gt}}quiqyéﬁ]qe@ggo rarggmatlc) bonds, if

Va@&&gpﬁ@l\gﬁte salts and sol vates thereof, wherein: Ais
optionally substituted aryl, cycloal kyl, or
heterocycle; X is 0, S or NR3; when Xis O, R is
OR1/4-2.SR1¢9mpoendsORI A, SC2RI A or N(R1A)2; when X is S,
Ri is hydrogen, OR1LA, SR1A, SORI A, or SQ2RIA; when X
i s NR&; crRbodimic ORI Ahis BREAL0ISARIOApaSER Rinapounds R e femmia:
R1A i s independently hydragen or optionally

substituted al kyl, aryl /or heterocycle; R2 is fluoro
or OR2A; each of R2A R2B &
hydr ogen, optionally substit

nd \R2c 4 s independentl|y
WD 2008/ 042688 PCT/ US2007/ 079

sd atkyl, c(Oalkyl, 9

and pharmaceutically acceptable salts and solvates thereof, wherein: A is optionally
substituted aryl, cycloalkyl, or heterocycle; X is O, S or NR;3; when X is O, R; is ORa, SRy4,
SOR 4, SO;R 4 or N(Rja)2; when X is S, R; is hydrogen, OR 4, SRia, SOR 4, or SOzR4;
when X is NR3, Ry is ORja, SR14, SOR A, SO2R 14, or Rja; cach Ry4 is independently
hydrogen or optionally substituted alkyl, aryl or heterocycle; R; is fluoro or OR4; each of
Rya, Rop, and Ryc 1s independently hydrogen, optionally substituted alkyl, C(O)alkyl,
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15

C(Oaryl or aryl; R3 is hydrogen, C(O R3A CO2R3A,
CON(R3B) 2, or optionally substituted alkyl, aryl or

woeisnesye| e; each R3A is independently opti onedT/¥S2007/079654
substituted aIkyI or aryl; and each R3Bis

ClPRERGTETRE Yy AR SO AECORE SO o fhfithel Yosituted
allEizl arMe@ocﬁl&B@& Qe 1@%§eﬂénﬂ1}l‘16ptfdmmﬂl ktﬂastlﬁutéﬁi eﬁkyl or aryl; and

COR2 OR2B Sonme are of the fornula:
eaR@B@a Randeprogenily hpdwgempoentipnakly sHbstifeed adl@éwrf %ﬁ

enc rmula: Y A x R R2CO

%@ﬁ ﬁ%ﬁg&rg%gaﬁhgapﬁlf gccept abl e salts and
solvates thereof wher ei A is optionally
substituted aryl, cycl op or heterocycle; Bis
optionally substituted a& {QalReyl , or
heterocycle; Xis 0, Sor NR3; Yils 0, S, SO S,
NR4, (C(R5)2)p, (C(R5)2) gﬁ:( 3 15
(C(R5) 2) g¢( ) O- ( &(R5) 2) , R5)22) g8 O) - (C(R5) 2) g,
(C(R5) 2) gC(O) NR4- (C(R5) 2)q OR2g

(X 2 C(R5)2)q, or

C(E‘g%f?%% ﬁeﬁ@(%}fmﬂa (C(R5)2)q; when Xis 0, R is
OR1A, SR1A, SORI A, SO2RiA N(R1A) 2; when X is S, Ri
i s hydrogen, ORLA, SRI1A CRVNA, or SQ2RIA; when X is
NR3, R is ORLA SRI1A, ; or RLA; each R1A
i 0Q7/ 079654 i ndependent!|y
hydrogen or optionally substi al kyl , aryl or
heterocycle; R2 is fluoroRef A, Reach of R2A, R2B,
and R2C is i ndependent l'y hydr og@RZB optionally
substituted alk C(Oalkyl, Cc(Oaryl, or aryl; R3
is h%n@ge@fﬂ@(@,m@ﬁt CC2R3A, C(]\I(RSB)Z, or optionally
substituted al kyl, aryl o eterocycle; each R3Ais

i ndependent |y optionall

[ [ Y stituted alkyl 5 or aryl;
is i rog@n Q{ optionally
substituted al kyl or ary <3

each R3B i s i ndependent

One embodiment of the invention encompasses compounds of the formula:

Y

R>cO H R>
ORg

and pharmaceutically acceptable salts and solvates thereof, wherein: A is optionally
substituted aryl, cycloalkyl, or heterocycle; B is optionally substituted aryl, cycloalkyl, or
heterocycle; X 1s O, S or NR3; Y is O, S, SO, SO;, NR4, (C(Rs)2)p, (C(R5)2)q-C(O)-(C(Rs)2)q,
(C(R5)2)q-C(O)O-(C(Rs)2)g, (C(R5)2)"OC(O)-(C(Rs)2)g, (C(R5)2)q-C(OINR4-(C(Rs5)2)q,
(C(R5)2)g-NR4C(0)-(C(R5)2)q, or (C(R5)2)q-NR4C(O)NR4-(C(Rs)2)q; when X is O, R; 18 ORj4,
SRy, SOR; 4, SO2R 4 or N(Ry4)2; when X is S, R; is hydrogen, OR;a, SRy4, SOR 4, Or
SO;R1a; when X is NR3, Ry 1S ORj4, SRia, SOR A, SO2R 14, or Ria; each Rja 18

10



i ndependent|y hydrogen or optionally substituted
al kyl; each R5 is independently hydrogen, hydroxyl,

wh 2008042088 ani no, cyan, ORSA, SR5A, or opti onal PFI/US2007/079654
substituted al kyl; each R5A is independently

inﬁ%giegen%%e}épf%%%%to'ﬁgg%ed 1y 81{1;1%/ titut d al ) orgl}ege@?}%?% q{z i$ fluoro or
OROX BUHA RE(RK, Bad Rféa%dggen&ﬁtlm?CBOMpﬁ(ﬁ@l lgfubliuted alkyl
ormula; )-Y-( X R2CO OR2B  Sonme are o

CG‘Q)F‘H?MI 5:(Oparyd, ar aryl Rs)(S hadrogg@@(@ﬂ{m(ﬁ@giml € OB Fen )z 10 optionally
Su%tlt{lgﬁ aﬁ&ie,a l%‘léélg 8ep Rich é{é A Hﬁ %&r og@pﬁén%&?&%ﬁﬁuted alkyl

orhaylogeh R;g1i8 indgpenganly midiogen or GplﬁRﬁAy s@hBiAte BREN, or aryl; each Ry is

m? PoOE 5 rEB EBOBER S ToT 3 bEE: et RSO TeNphydrogen.
y@%et atihe I%Srb‘mo %RﬁESR n%lr Bﬁtl&l‘dﬁ%%ﬁﬁ Hﬁtﬁcfhyeﬁk;ﬂykach Rsa 18

eac IS 1 nde
1ncbq:116nd¢mllyl optisudd bt submtetédalldyyl n 1s&r3sland eadheq srindspehdgntly 0-2.

eac 7 IS I nde dent drqgen, hydroxyl, hal ogen,
%g}%{rfonm()ﬁ?% ar?‘,k:é’?gg ‘A, SR7TA, SORTA
SCER?A C(O R7A, R (R7A) (R7A),

CONH( R7A) , CONH2, (5 G \B O2R7A, or optionally
substituted al kyl, . eBch R7TA is

i ndependent |y optiomaf’ly subst , aryl or
heterocycle; mis 1-3; and n is 1-3/ sge are of the
formul a: RocO Y R,
ORzg
Some are of the formula:
cho Rz
Some are of the formula:
cho Rz
Some are of the formula:
(Re)n
R2CO

wherein: each Rg is independently hydrogen, hydroxyl, halogen, amino, cyano, nitro,

C=CRe, ORa, SR, SORea, SORes, C(O)Rea, COsRes, COH, CON(Re)(Rn),

11



(Rf)mY (R6)n HOR2Z OH Sone are of the fornula:
(R)n (R7)m~.,, X R HOR2 10 OH Sone are of the

wo 008042288 (RE) N (R7)m X RL HO R2 OH One enbPdi/bg2907/079654
of the invention enconpasses conpounds of the fornul a:

C@Hﬁﬁ%ﬁéﬁggﬁﬁﬁ@?{ﬁf Ia%—g@ E 15 or ogtl%nanlgls%}l%%tlt%ted alkyl, aryl or

hetdre&yR0d; cadM Ry, kb ﬁldeﬁeﬂd%n@ji)blbtﬁﬁ‘ﬁll& Yubs&itiR&d AlkAl 861 8 hdterocycle; cach
cycloal kyl, or heterocycle; Xis 0 or NR3; R2 |

valwedfe@e nitrhydrogens fy dox R halogem pming gyapenitiy, C=CR7a, OR74, SRya,

CERPRREI 0PI BRET: B9 R Y BRBE M. o

5 NHC@}FSXQNH/SO)ZR% 4r optioplally BBbstitutéy sk gigenyl or hadgbeymhalehyh R4 is
, ubstltut ed ar het er cle; Rs .is hydrogen
inggpengdg F@@Ron@g’,&lﬁbéﬂtl%%’é @ﬁ@é&rﬂwrgﬁ@%ﬂa et 1118 s @ml paeh3-

al kYéom@!lxjé%Yhe%rrﬂﬁMI ROA and R9B are each
i ndependent|y ORSc or SRQC or are taken together to

provide O, S or IXR% |s I ndependent | y
optionally substitut e /v Y Qet e'g{ocycl e.

l/ ,

(Re)n

Some are of the formula:

10 (E)H
Some are of the formula:
(Re)n

( 7)m /,,IJ/\XJ:R,I
HO Y R

OH

2

One embodiment of the invention encompasses compounds of the formula:

XRg Roa
RQB
RZCO H R2
ORyg
15 11

and pharmaceutically acceptable salts and solvates thereof, wherein: A is optionally
substituted aryl, cycloalkyl, or heterocycle; X is O or NR3; R, is fluoro or OR;,4; each of Rya,
Ry, and Ryc 1s independently hydrogen, optionally substituted alkyl, C(O)alkyl, C(O)aryl or

12
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5 Wth regard to the various fornul ae di scl osed
herein, as applicable, particular conpounds of the

WO p0o8#268 are such that A is optionally substPETUSH07/079654
6-membered aryl or heterocycle. In others, Ais

o e P b A R PER S50 DR FOBEY B s pgtossn o
CG@R@X @Y G4 Bydrd n&ﬁ%ﬁhorﬁlly%u@ﬁitht@&ﬂ alidyy, atie§ ok hidl; GCLA and Rop are
6- menber ed a%g eterocycle. In others, Bis 10

eaébmd@n@ﬂeyﬂss ¢ Pt SReelosargithsn teastheatapiorifei@ S eriNRoc; and cach

PSR BEA FBBLR e e eyl

Ot hewsth ré@ar& ta\IR8 vatisussformuylad disslofdd(HeddiR) 43 applicabicy particular
exanp

1. 1 A { 2)q.C(O) -
Comomﬁlszt)féﬁ%\i%remﬂ%} arg i‘g@r@h@ A g@&%ﬁ?}%#@@&fé&@ﬁmbﬁre@i aryl or
he@é'ro%yclel 5Inlovche§§) 'Ksls og%ohaﬁly%ﬂaﬁltﬁﬂeﬂ S%Qﬁ%&ed Bbtefo%églﬁl some, A is an

hers, I'n others,
omltoh@liﬁsubsilltut@d ﬂﬂ(dé]béc)}@hc heteaotclieles, Ri | s hydr ogen I'n

ot haPSome IS QP e R BTG Hh ey, In others, Bis
oﬁ?ﬁhhlﬁnﬁiblsﬂtu&'d@ﬁlbﬁl%l%g heRY&S cR! Ky bdhers! B i$ @BptidRAlLY Substituted
luoro. In others, R2 is A 20 I'n sone, Ais

fuwthlgigélﬁheteno%@he RZB is hydr ogen. In sone, Rc is
hydrlo% j(r%s not ers 18\%39/:1 n' )é(lgl\ﬁihers R3 1s

optlo y substitu , optionally

substiisbieed i§Et(RY),), ana5folr BxHOPIE, p 1134 g s@mar‘ﬂgse@(ag)z) -C(0)-
opti onal | substltutedlovver al kyl. I n sonme, each &

(Q( s )by dRbdencxsmpip erdnals lpd@@@@qmﬂv&t@d | ower al kyl
e. , t et h r 0
s B o 5 0RO B R, 5
SOMer In athkay] R(B NIR.lA)@ pin @ha@ B i dly d’l@gm’-t Hﬁbtmﬁ’s I'Bﬁ' 18 RIA
SR, fﬁlﬁﬁ%@%ﬁﬂ( efngotﬁergfﬁleﬁwﬁtfqnﬁ ke o

ﬂﬂ%ﬁélwwbsnﬁl{bd%%alﬁﬁ is OR6A (e.g., net hoxy, et hoxy) .
I n sone, i's optlonally substituted nethyl (e.g.,

CF3)In SDmesBmE fluRvo.i n diyats.dpen ORGECR7A, OR7A or
optionally sub tuted | ower al kyl (e.g., optionally
hal o@egﬂglle %ZAH@ KOS %t hyl . or isopropyl). In some, R7
I s hindbREER,; ik Ay&optr. R7 is 13 WD 2008/ 042688

PCT/ US2007/ 079654 ~C=CR7A and R7A i s, for exanpl e,
optﬂ@r#”ameyRm}ijt’dIlog@IEd (e.g., with lower alkyl or

haI % otgﬁ% Xf/‘nr gtil?r . § o%{l&%)[ g lS%bSt e(? gower aﬁ7yl (e.g.,
optlonally substltuted rnethyl).

In some, R4 is hydrogen or optionally substituted lower alkyl.

In some, each Rs is hydrogen or optionally substituted lower alkyl (e.g., methyl, ethyl,
CFs).

In some, Rs 1s hydrogen, hydroxyl, halogen, ORs4 or optionally substituted lower
alkyl (e.g., optionally halogenated methyl, ethyl, or isopropyl). In some, R¢ is hydrogen. In
some, Rg 1s halogen (e.g., chloro). In some, R¢ is hydroxyl. In some, Rg is ORgp (e.g.,
methoxy, ethoxy). In some, Re is optionally substituted methyl (e.g., CF3).

In some, R is hydrogen, C=CR74, OR74 or optionally substituted lower alkyl (e.g.,

optionally halogenated methyl, ethyl, or isopropyl). In some, Ry is hydrogen. In some, R7is

13



or optionally substituted nmethyl or ethyl.

acetyl enyl
Particul ar conpounds of the invention are of the
wWo oroskmss -, ,,,0 CI X ,,,,0-RLA HO CH 5 OH BCHYS2007/079654
O hers are of the formula: \/ OC X ,,,S RIA HO OH
1(b 10 her s f h f
=R ﬁg_a)&)d sogi)rdglampfl{t?pt?g% l}zgu qu#@ gh,ew%t orwﬁrolkﬂ(m} halogen)
mbhdelycl Ayl orhdkbeycle. ThGbik! R%%Alé 6), meltbxWQthoxy). In some, Ry is
2008/ 042688 PCT/ USZOO?/ 079654 Others are of the
aceytenyl et optionglypubstitatedimethHorothyl.oH

Particular compounds of the invention are of the formula:

\/O Cl

HO” Y~ YOH
OH
I(a)
Others are of the formula:
\/O Cl
HOJ/\EJ\OH
OH
I(b)
10 Others are of the formula:
\/O Cl o
|\
/”:,, X “‘\\S_ R1A
HOJ/\EJ\OH
OH
I(c)
Others are of the formula:
\/O Cl o
X \\S R
O
HO” Y YOH
OH
15 I(d)

14



I(e) Ohers are of the formula: \/OC R3 N R1A HO
CH 5 CH I(f) In particular conpounds of fornmnul ae

WO 43 X is O In others, Xis S In otherBCT/KS2005079654
NR3 and R3 is, for exanple, hydrogen. In particular
compQunds. of - for.nul ae 1(a)-(f), RIAis hydrogen. In
ot he@%,ersﬁiﬁoﬁtileg%ﬁuganal |y substituted nethyl or ethyl.
10 Preferred c mdsar eclpot gt SGLT2 i nhi bitors.
Parti cul ar conpounds 2 1C50 of |less than
about 500, 400, 300, ] >0, K0,,05R50 or 25
nM  Particul ar conpounds are sel e SGA.T2
inhibitors. For exanple, certain g oynds have a
SGLT1 1C50 that is at least 10, M5, 20, 28! 50, 75 or
100 tinmes greater than their SE&T2 | 0. 15 5. 3.
Met hods of Synt hesis Conpounds of the invention may be
prepared by methods known in Kee art and by those
des%ih@%‘%@@ft‘ﬁbﬁo 94. exanpl e, conpounds may be
prepare y nmethods such as that shown below in
Schenme 1: 15 WD 2Q08)
Y AD 0 H (Cl CO 2, Dwvs( HRe 1(c) R OH

CH2Cl12 TBSO ~ TBSO H O~By : L) ARk)  OH O O
;1 B~a R
HO OH

H

Ollln

I(f)

In particular compounds of formulae I(a)-(d), X is O. In others, X is S. In others, X
is NR3 and R3 is, for example, hydrogen. In particular compounds of formulae I(a)-(f), R4 is
hydrogen. In others, R4 is optionally substituted methyl or ethyl.

Preferred compounds are potent SGLT?2 inhibitors. Particular compounds have a
SGLT?2 ICs of less than about 500, 400, 300, 250, 200, 150, 100, 75, 50 or 25 nM.

Particular compounds are selective SGLT2 inhibitors. For example, certain
compounds have a SGLT1 ICs that is at least 10, 15, 20, 25, 50, 75 or 100 times greater than
their SGLT2 1Cso.

5.3. Methods of Synthesis

Compounds of the invention may be prepared by methods known in the art and by
those described herein. For example, compounds may be prepared by methods such as that

shown below in Scheme 1:

15
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, R7 SO OHO OH 1(d) 1(e) OHd Schenme 1 In this nethod,
known al cohol 1(a) (see, e.g., Nucl eosides

wokwBegeBtles, 20: 649-652 (2001)) is oxidi zed RPEHES2007/079654
suitable conditions (e.g., with an oxidant such as
oxalyl chloride in 5 DVSO) to form al dehy%
Treatnent of a bromde of fornula 1(c) with 3
sach as, butyl 1ithium or rragneS| um by omi de

a $@n,t o al(%l'%ﬂilo[@\"sﬂ Bpr bcohoFﬁ (d) () 7
Tm at, compound womﬁﬁj or water

uasdr jaci 'c coﬁdftlons produesé gofipound 1(e). By, THF
desin ﬂ met hods well known in theggrt may be used to
transforn1 conmpound 1(e) into varlous ot her conpounds
enconpassed by this invention (e.g., 10 conpounds of

formula |, wherein one or nore of R2A, RZ2B and RZC IS
not_hydrogen, &id/ory Rl is SRIA or NHRl t

rggard to e, A%ang ot heHCsFnlhet i ¢ a$o AC e OR1A
de eribéd e oi A7\ net Hods™ of — prepari ngthe”A and,

- Y=B noi_e Esread’ e swel | knowng qgoare net hods of th% OH

use to pr épare SGLT2 inhibitors. For exanpl e, the1 6H

synt hesi s of i nked di aryl derivatives in the ©

preparation 15 of SGAT2 i nhidhehfarys IS described in

U S. patent nos. 7,045,665 and 7,053,060; in US.

pat dntthis apgshade kno\gm aigokol 11@/(?7@25@g7¢€uci€f¢5fdﬁs3NuC71%0tldes 20:649-652

(2%%{)2 r?tdx:él\ F}%?d %nnd?er %ul aﬁﬁe c’o%%%o%) 6% I()‘ﬁ g}t%gr ﬁ%rtltl\ﬁ% as oxalyl chloride in
DRIYCH/t0 8F&V A dehhide 18N tiiesnSntdf aHebhZld oTiTbiinll9 ﬂ€c) with an agent such

cont ai ni ng |inked phenyl - car bocycl e noieties is

aschasyd ity orfgagnesiamdremidefollpvad hyapddifiongtesidebyds bip) produces
/

IR 1040, $RATAR o ke St a HedRf oPNAID GG Bldic conditions
protideb corapsunidsl (e)dd§ desileednethods walakidvey ini the bkt Gaydatsnd to transform

appl i é%on nos. 10/540,519; 10/ 734, 573 1/ 247, 216;
coppone 1663 gt XaRoyspthercampayids FRFOTRRISSS Db in¥ertioghe.g-»
IO ORAROTI VR RAORLAREIOR,, RIOLAORY/ O8I0 ancor
is 3ROLHONPIR4Z). WO 2005/ 012318; WO 2005/ 021566 and WO

200 5265 16 WO 20 8/.042 PCT/ US

Pi peli fﬁ%arwsse@g 12518&1518 Qe ﬁ%f?}g%@ %P@ﬁa eé ewgﬂ%ﬁ@ﬁ@&g methods of

p@%ﬁlgaﬁe Ahal AoRmdieti@Wre Wall %@@ms%re faEthbEs ofhElr hdHo prepare

sl oPhP3, DIAD Y 4 0 1R7 TH / DPPA R7 R6
SG‘B”Qbinh/ibltorQ(]a:)r exgple, the synthesis of linked diaryl derivatives in the preparation
of SGLT2 inhibitors is described in U.S. patent nos. 7,045,665 and 7,053,060; in U.S. patent
application nos. 10/735,179; 10/745,075; 11/080,150; and 11/182,986; and in international
patent application nos. WO 2006/006496 and WO 2006/089872.

The synthesis of SGLT2 inhibitors containing linked phenyl-carbocycle moieties is

described, for example, in U.S. patent application nos. 11/190,315 and 11/199,962.

The synthesis of linked heterocycles and their use to provide SGLT2 inhibitors is
described, for example, in U.S. patent application nos. 10/540,519; 10/734,573; 11/247,216;
11/247,356; and in international patent application nos. WO 03/020737; WO 2004/058790;
WO 2004/080990; WO 2004/089967; WO 2005/011592; WO 2005/012242; WO
2005/012243; WO 2005/012318; WO 2005/021566; and WO 2005/085265.
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10

N3 H R3 o off H2, Pt02 Y AN ORLIA 1. AcC, MOHY
P'~ HR7 AcOH MOH Rs 2. AcOH H2O0 R7 HO F CH HO OH

WQL@p/H02689 OH 5 Schenme 2 In this nethod, conpPCKFTiS2007/079654

2(a), which may be prepared as shomn in Schenme 1, is

cont th.an azid n h r

oot dapo b L FRBRURE A er R FECAAT RAE e shown below
in&¢hélge 2(b). The azide is then treated under aci di c
conditions to orOV|de the deprotected furan 2(c),

©

t he presence of
o tBh'erWPde co oa d

Sthode viell noppi N the amy” may be gy sed e

transforn1qg ound 2(d) into various other conpggnds

enconpassed by this invention (e.g., conpounds of

formula I, wherein one or nore of R2A, R2B and R2C i's

not hydrogen and/or R Nis SBlA or NHRlA)

1TRIdI /pAr @.-s Eanpgundsoray b -. af OR1A

—shoewr bel oy Che ‘_'Oﬂ—SAe—OﬁvYPT

2OMDHODSHR - DEAD B X @ \j °R7 ’SOHREARG TBSO H 3(a)Ho

3(b) SH 0:1:: B CSQH 1A B AR/ R~ R6 TBSOH O HO 2@) OH

3(c) 3(d) OH Schene A In this nmet hod, conpound 3(a

whi ch may be prepared as shown in Schene 1, is

contacted with a suitabl e sgdhfelfe-xont ai ni ng conpound

(e.g., thioacetate) under suitable 17 WO 2008/ 042688

PCT/lo$kie @wtiond 6sapound 2(a), which may be prepared as shown in Scheme 1, is

contacted with an azide (e.g., diphenylphosphoryl azide) under conditions sufficient to

provide the azide 2(b). The azide is then treated under acidic conditions to provide the
deprotected furan 2(c), which is subsequently treated with a reducing agent (e.g., hydrogen in
the presence of platinum oxide) under acidic conditions to provide compound 2(d). If
desired, methods well known in the art may be used to transform compound 2(d) into various
other compounds encompassed by this invention (e.g., compounds of formula I, wherein one
or more of Rya, Ry and Ryc is not hydrogen, and/or R is SRj4 or NHR ).

Tetrahydrothiopyran-based compounds may be prepared as shown below in Scheme

HCI, R;,OH Y

D VL s ORqa
or 7 Re LI
AcOH, H,0 HO ; OH

3(d) OH
Scheme 3
In this method, compound 3(a), which may be prepared as shown in Scheme 1, is

contacted with a suitable sulfur-containing compound (e.g., thioacetate) under suitable

17
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conditions (e.g., in the presence of
di et hyl azodi carboxylate) to formthioacetate 3(b). The
W@ biosaewsate is then treated with a suitabl e bRGEUS2007/079654
(e g., cesiun1hydroxide) to provi de the thiol of
conflfie 51 it Bk oF «BUPRPRERInaty MG TR S bl s he
thibABRYAGth3h erated vitlesiuitele bkt (BRdTcyighl hy@ftﬁaims) itdipoRRie the thiol of
art may be used to 5 transform conmpound 3(d) into

fov“avhaél(@) whiskis gbnprgnds trexedass atrobgl armyaich undenadgida conditions

S
toég &dﬁ%ﬁ@ﬁﬂii gE&B IPEesﬁr%E%%tgo%snwé{ﬁ‘Ew&n&lﬂg aftm. %%e%s&fl to
trdxlisifdldy) confponid 86l $nto aapoussIthe canfpbumdscamadmﬁamtghy thay invention (e.g.,
sugar ogue (conmpounds of fornula wher ei n
Conﬂ)p%ﬁaés %fgtjomg%lﬁ Ar@aqummetoﬁ @%%Pf%zs«p Bﬂwrrﬁglﬁgﬁ is not hy?i%ogen and/or R
]Sgupgﬁfﬁﬂkgg starting materials 10 using nethods known
In e art.” See, e.g., U S. patent application no.
10/W&ﬁnﬁﬁ@@sCGmpmmﬁ@aﬁmomm@wdmdgn©e&gwlandnwudhd&p@ﬁwsofﬁwmmb

reét} 2 ISF-F)(}rmaé' ! e?@a{rle%/ ﬁrg @gr%%s%é?(gggly SH %éll?[ﬁ@%mng materials
ORGAEECHHER (BSart, h@ée egh 8, ﬁ% 1&at$&rhﬁ67ﬂ04735@7|9
Féon}e OHOHGg S H 1vAHO R7
R7 pensma COlt(pa)lndB((bg Hgm@oumds@f rfmmulayo:@e rgadﬂlyApr@ared by
mgﬁs % lglown 1%%%2[1';1% 14%}' e)xgm%eq_lhhey na Ctbe eprgigare(l snag ag)é)roar%:hes such as that

shan$%hﬁﬂﬁnimem@4 contacted wth a reactive conpound
(e.g., nethylchloroformate) under suitable conditions
to forn1nethy|omarbonate 4(b). The nethyl carbonat e]P:

o=mnb ~%p al cohol under

TBSO g

enconpassed 4y this invention (e.g., conpounds df)
formula I'l, wherein one orm e of RzA, R2B and R2C is
not hydrogen) n oos hown in the art, the
syQthesyc appr @a e gge readily modi f i ed
#égéggghﬁ'a\ﬂ7 ange % 0 g§§ And chi ral

chr omat ogr aphy and ot her #nomn t echni ques may
be used to obtain stereonerlcaajy pure conpounds. See,
e.g., Jacques, 4e)

Scheme 4

In this method, compound 4(a), which may be prepared as shown in Scheme 1, is
contacted with a reactive compound (e.g., methylchloroformate) under suitable conditions to
form methyl carbonate 4(b). The methyl carbonate is then treated with an alcohol under
acidic conditions to provide compound 4(c). If desired, methods well known in the art may
be used to transform compound 4(c¢) into various other compounds encompassed by this
invention (e.g., compounds of formula I, wherein one or more of Rya, Ryp and Ryc is not
hydrogen).

Using methods known in the art, the synthetic approaches shown above are readily
modified to obtain a wide range of compounds. And chiral chromatography and other well-
known techniques may be used to obtain stereomerically pure compounds. See, e.g., Jacques,

J., et al., Enantiomers, Racemates and Resolutions (Wiley Interscience, New York, 1981);
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J., et at., Enantioners, Racemates and Resol uti ons
(Wley Interscience, New York, 1981); 18 WO

wQee8h 2688 PCT/ US2007/ 079654 W len, S. H., BECT/HSE2007/079654
Tetrahedron 33:2725 (1977); Eliel, E L.

WIsES Qﬁﬁli\iﬁ%&@dﬁaﬁ%ﬁ@%qéﬁm Sty Bfcarbon
@M(M@@kavﬂ%ﬁmml DI69); ad VWi, SEHL,. TaEleb of Re&dvmg Agents and

Univ. of Notre Dane Press, Notre Dams IN, 197@ I n
0 utions- 1268 68 LElicky ). Unav. efNosk Ditnag Rricptg Notre Dame, TN,

%3’; Ca?ildﬁlo% ﬁkﬁﬁﬁ%ﬁ@?ﬂ?@hﬁ%%%mg E{bagér% a!lscéa%@elg stePddhferically

emnhedmmeﬁroauﬁe.t hod of inhibiting SGT2 act ivity,
vvhi ch conpri ses contacting SGLT2 with an effective
corrp d of the invention (i.e., a novel

n‘pgund erein). In one enbodi ment, the

rot|n|S|nV|vo In another 0 vivo. The .
" nvehits BRI Ye IS ARBATES B thed LB %&Jﬁ@&&ﬂ% wiLCh comprises
co@a‘éﬁﬁi 961 9oS6tH &h FrRaLE Qﬂ%unt(o? a@ompBufPOTRE inviHGsh ?%., @ novel

urran dog or cat), whi corrprlses admnistering to
colrﬂwupditilselnsed leemeie;. ercInle\embadmmﬂmt thé pmtaompowng. dh andtber, it is ex
dnvention. The invention al so enconpasses a net hod of
"Whereasing the excretion of glucose in 15 the urine

of arpahi@iton a¥¥di GBoBHAERES asl%th@dafaé&éa@,fﬂgrwod@%mme in a patient

patient an effective anount of a conpound of
(cignvemumnenl, strieasi atwenan, dog e ¢0). ahedmeawsiess adminisksiaede the patient
a GRALL Mo B oFASLEASIGA S LRgensi tivity  in a

pa nt Iﬁ rises admnis erlngtothe pati ent

an Gflfeaﬁ%m@naalﬁétﬁﬁborﬁf)as@es@mmuﬂj of inefcating thovseRitioddf glucose in

0 The inventiqgn al so enconpasses a method of

tht: HER§ p:@fgpatﬁaah d@ql%cqﬂaprﬁﬁ%@(g}qms‘t@mg to Hiespatisht ayeeffective amount of a
co%dj%ﬁhﬁlgftﬂenn@enﬁeﬁ' ent, which conprises adm nistering

t e patient a ther apeut| cally or prophylactically

ef f eEltd ivecraion ko cotorapesseyromoitiod bf tdywringwe Mor@sing insulin sensitivity

nmpl es. of di seases .and di sorders incl

e.
in I BPR St B SEeT 1 By R Rl g Gt 86 ey eyt of a compound

of (Y R&erticind 2), hyperglycaenia, hypertension, lipid
di sorders, obesity, and Syndronme X. A particul ar 25

d| S eﬂmnvgltmyp@ozbndwmp@s@sa mgthed afbesting, m@nagéng)or preventing a

ti dosi
R P Bhen S B Ao e BBt fng X G PRG B herapeuically
ortpRof1dctiealyedfecBY @ ¥RBER G QlcoMPORMUESE tha il chiiéh. %@mples of diseases
gender and condition of the patient, The roles played

anghflisonddss fngbudsaghezaselovasis, ciedipnascubar diseascagiabet yna;l ape 2),
hy%%rcg(fwlgr%?élt, Egp&yengi&i',tﬁpri](? dﬁ)o(l%%{si, g@é’ﬁtﬁt a{n(argynghgome X. A particular
disease is type 2 diabetes.

The amount, route of administration and dosing schedule of a compound may depend
upon factors such as the specific indication to be treated, prevented or managed, and the age,
gender and condition of the patient. The roles played by such factors are well known in the

art, and may be accommodated by routine experimentation.
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WD 2008/ 042688 PCT/ US2007/ 079654 5.5. Pharmaceuti cal
Formul ati ons This invention enconpasses pharnaceutica

W@ 09043688 ons conpri sing one or nore conpoundBCHS100B079654
i nvention. Certain pharmaceutical conpositions are

Si n%g un]!,t dosa f Ls uitable for oral, nucosal
aégF—i%§§§$ﬂ§§5¥EngﬁﬁnaI buccal , or rectal)
par teral 5 subcut aneo i nt rayv.enous
i nj ectt BT ?‘%ﬁﬂ’?%ﬁff’%&lar@racﬁilﬁf‘?'lacé?ﬂpﬁl}/%?s) 00“8%“5“1% Ghe or more
confRNAELS RS indehfidH. SCdrain pihrfn@ccutibatdofipositibnPdre s@gleQfnit dosage
dosage forns include, but are not |imted to:
formpsutable fonpiabtaucoss e gl aasal, sublingasl, sagipalebugsgl, er rectal), parenteral
(e%elsﬁfééugangggé yﬁtga%bn&%cgoq{lss in Jecrﬁlgﬁ qgéar{lugcggag,?oqGfﬁtraarterlal) or
tra(xﬁ@@htal E(Bﬁ])llstﬂaﬁﬁﬁ 54 pfiewd eE@mpl@hrcﬁ“sﬁ)smsformg ®ahEe, but are not
| asters; solutlons at ches; aerosolsgée.g., nasa
llrgtfqua‘rys t@q et fisRlctsy gﬁpsu%gﬂ s§1ch ﬁ)sqf‘; %}gﬁt@ 28 1gg:épsfu(lﬁshgachet5' troches;
0, d
lo%égftggé'e’lﬁltls%elifs%{: S, sgr?hosq{og% %gﬁtg%egﬁsﬁtgdléﬁﬁﬂgbﬂggis ]@astes powders;
dragmeagereons plascpus; do]slmme Ipstichess aerosdls (e y\taHSﬂa]rsprays or inhalers); gels;
¢F|S|on or a ter-in-oil uid enul si ?
liquif desegniorms spitals ior ogal of P’d‘ﬁ?%i‘ 3 %Séfa%? I Bl P dhduding
sufs nsmﬁ@(ee@t e?dlébusaéj["ﬂoﬂl-aﬁhé&fs'lﬂlﬂlcf QisPerRAnk & in-REr emulsions, or a
erile sol (e.g., crystalline or anor phous sol i ds)
wathlatn @hhqlbé emabsrms), |St)hn1tlems tand phx;m, tiquididgedad fdﬁssa@etable for

f

oS Rl o i B &1 e B SR G n G AnforBhous solias
thach b $édoattitaRd t& provedealfol Bdosag@forma dilikdbil Stok phicBRral administration

requires enteric coatings to protect the conpounds of
totaflagenthvent i on from degradation within the

gast '

cont It Oh iRl Aol Sl B BF iy BTV L B bl

adaﬂhisttalon’l@qmd&s&lﬁte(rﬁ:)cohmlgsh@ pitéce thaf coaglounds offbis i@ntion from

exa ounds  may. be adm nistered in |]jposonal
deg %Wilta nﬁe Epstigitestinglgrast opigitarkyna mwaélml may contain
ngRALEAAAE FARNTISr A9 LARE SyAEAORRINS ke oracop. For
exapphy, aoepounals inntyrtecdhlinb@redsh fipesonTdl dorcordgmes tin @nder to protect them

shape nd t dosa e formw || vary depending, ..
g ol G RSB st T S e delivery
acBEN LBl WeaM R to Riradelfil3A&E My contain larger 25
amounts of one or nore of the active ingredients it '
c 0 rrpThes@gnnomlnnaSwp% agé t}fmmﬁalﬁ@e@,ei fnrm el V@ﬂ’!’rd@ﬂ'ﬁmﬂlng on its use.
of the sa j28ase-

FO& %mB ef%??ﬁaﬁ% Preohtal he SRUF ISP n%ae%ﬁ %éls?ﬁse R C8P Hiffarger

anigUn@s (ﬁf onk o nﬁﬁé biVe laﬁ@\Feelﬂgl%ﬂieﬁtsl it cormprives 6R8 atddededdrm used in the
oral dosage formused to treat the sane disease.
chropag Eegipynioefitbe sméls%ﬁe whineitrkype epenierad dgsge forsr mgy contain
{
snga{;% gﬁrﬁ? ?f @% c§1rr notg )}f;lf‘e;hg'tlgg 1n\#fédlen\fflh ggéﬁlgg glEa%] 4n o&al dosage
form quEtEtoafdat thSseme dlsgas,e Réam cnaidenhas viya [ﬂmh&htspmlﬁc dosage forms
Sci ence 8th ed, ck Publishing, Easton PA
enf@@eﬂsseéh&%@émtr%%a&% oM nSHEoHEr W] e Feﬁ@@hi‘RP&FFnt to those
skl RS &£ aeye BARLALRE ST EBR R cENrical Sciences, 18" ed. (Mack Publishing,

Easton PA: 1990).

Pharmaceutical compositions of this invention are preferably administered orally.

Discrete dosage forms suitable for oral administration include tablets (e.g., chewable tablets),

20



Di screte dosage forns suitable for oral adm nistration
include tablets (e.g., chewable tablets), 20 WO

WQOB8h Q42688 PCT/ US2007/ 079654 capl ets, capsuPEEpSANT079654
liquids (e.g., flavored syrups). Such dosage forns

cont ai n redet erm ned ;anount s_of tive ingredients
et R is® Pdighl Ry RSB - Sheh ey KSRk Bl
pré@etéfOs@] Skddntest detivé hgradidnts, 28€ mag bg prepResdi B3Gh&Rods of pharmacy
Phar maceuti cal _Sciences, 18th ed. (Mack Publishin

wethknayrn tophospadsdled im thpyast. oe. og-aRetisinyes F/mrwcwt@a? Sciences, 18"
p : LI Hg. active ingredient(s) in an
edl' K@F%&ﬁ%lgglﬁgk ullggeH %]\/I&t Ldbgt) | east one exci pi ent
5 accaryiicul otad docige drhisainaprepivad v cenbini@d the @otigrougatidiegt(s) in an
. t.echni ques. Excipients can take a wide variety o ,
intigaterdfUHEV I 20RaY RBC PXRIRENtGICCYmgP PR sRtigRA ipL@alaceuﬂcal

cofggfouﬁ&li . @écﬁhfqﬂ;@é Ok ci RER S ESEa R aw?f-’é YarRRBEF Bfms dephegding on the form

mnistratio tabl'ets and capsul es represent t
ofpogtard®@naiivisett fagedrumistraabn.dosage unit forms. |f

desited, t ets ca e. coat.ed st andar d, agueous, or
nonddtrabtadhinet APedTihuatins aeS BT RIS TRESER: BE mos
10 adRb@REI0RE oRY deqiaY anttifamal 1MBdshedsaeibts cRRBE BB by fandard aqueous or

general , pharmaceutical conpositions and dosage forns

nogeguaore praheidudsy Sughidesseeaifgrmsredn baprapared|by catnentiong metbods of
RFbLYS fh UG SRl G BRT IR od FBSLYee prcpared b

P&V Jec} ESOT T aPCarFTers® Srissrh™ ditd e ﬁ%n %gpi rPg RRE °Y

unidfoddl icdnd intiMafcheadibgisingable futies endradic®@s with IRREEssAsY, finkby divided
Di sintegrants may be incorporated in solid dosage . .

sofig caisicrsp of bethy andytheryyliagingitee produstdpto thg dasired arpsentaap if necessary.

' Gilitat . :
15 DRIEG AR bF e pRofidRel B\ B TR B SoRion

Liitricsnts magralldodie iaeorpdratednol €xcslitaedhd manafhdteref ofldosagierfgrms (e.g.,

exanpl es, which do 20 not |imt its scope. 6.1.
tafi¢lshpl e 1: Synthesis of

(2S, 3R 4R, 5S) - 2-f 4- Chl or o- 3- (4- et hoxy- benzyl) -
¢.phengkhappnEghoxy-tetrahydro-pyran-3,4,5-triol H3CO

Cl , CH3 HO OH OH The captioned conpound was

pre p@%p%gt’s 'é)%’tl*gg éﬁ_@@t{io(nféaﬁﬁ)% 'unaést_%gld ﬁl{gﬁﬁt’?{e FHRMin@ kexamples, which do

[(3a ert-butyl

20  nothydioxsygcogs.2- di net hyl | - tetrahvdro-furo[2,3-dl [ 1,3 1
di oxol -5 -yll -methanol. This conpound was synthesized
usi né procedur es known. i 589 See, €.0.

OH
The captioned compound was prepared in several steps.

25 A. Preparation of [(3aS.5S.6R.6aS)-6-(tert-butyl-dimethyl-silanyloxy)-2.2-dimethyl-

tetrahydro-furo[2.3-d][1.3]dioxol-5-yl]-methanol. This compound was synthesized using

procedures known in the art. See, e.g., Nucleosides Nucleotides, 20:649-652 (2001) and

references therein.
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references therein. 21 WO 2008/ 042688
PCT/ US2007/ 079654 B. Preparation of (3

W@ 3)08RY B8 6aS) - 6- (tert-butyl -di neth, PCT/US2007/079654
1~yl oxy) -2, 2-di net hyl | -
t et r$h¥dr 0- 1; - 3-4 ¢
sol 0 1
tefekiiR G2 (68, JIHNI GM@XOI&B cx’éﬁba‘lcYeﬁQdé’\/aBo @d&ﬁﬁorﬂé@@é&l}ﬂ hmride (0.76 ml,

sol uti on_of ) in CH2C12 (5
ﬁmmolm @quls (?ﬁ mm@éer Nh@t 88 &)Wé#i add@éﬁi\r@w@e asqlptiogrpof DMSO

O, 118 B C P KRR TR (ARG Ld IR SRS RO PRI 1, 240
7 vasnal) inoGHEC I ()20/\mt)rwas;l aodbd/ dtopwiseo mﬁeeﬂﬁemaﬁﬂas GNEty ezras added slowly.

105 nj nutes quenched with H20, diluted wt
Tfarﬁwtloaﬁﬁasw&gwg tWﬁlﬁn sloy Ty Y ©OaP0R CMRERKEFBOVA > 6‘%111‘#@5 then
qugﬁaleﬁ% Hgg (ﬁfu@&f‘\!vﬁh EE@SQ %%gﬁ%d%ﬁ{(H%tsﬁfa&f %H@ég, and brine.

whi ch was washed e sane sequence
Tlmcmmhnmdi @Eyan phasphwsesbamb eetrabtédeditio Bty 8Gich \msl WESIhed:i by the same

d t 10 i

sefasneBRS Bebihed priapte Nies A i O Wb B s et suchconegptrated

urldeBLAhim to give (3aS 5R,6R 6aS) 6-(tert-butyl- dlrnethyl-sﬂaréyloxy 2 2 dlrnethyl-
tetrahydro-furo 3] di oxol e- 5- car bal

te@ahmmrowﬂﬂgﬁowe lﬁmaybaldﬁh@de Grdbgabpuingdo @éﬂn bENMR) The
thout. furth flcat C. Preparation of
st Stick B b P SRR o1 ) Thenoene. This

CONMPOUREbpaitEisn Pf $dadeél 1 aﬂllcﬁSSZC(MLéIE&N l%nlzlvﬁ-beﬁﬁdne n chls cornpound
application no. 10/745,075 to Deshpande et at.

waspreRasedrivedesorbedan BhS. ptenprpicetion b 1(91*74(5@75[@ %@@nde et al., filed

) (tert-butyl-dineth, |1~yloxy)-
D%"e%eﬁgfmg trahydro-furo [2,3-dl |

1, 3] Bmlafaﬁoﬂ loF ()4 348, 5§, 6R Ba$ Y6-Eettcbuyyl tmzthly)-sipingtowly)-2.2-

mQhQﬁ’blfiTo% soﬂujcloﬁ omr%mb n Jﬁ@o(ﬁ@l %%X}Uﬂg?zﬁll)l\ﬁ%n%ne f?cﬁﬁ;step C@3.6

~was added dropw se BulLi .5 MiIn 20 ‘hexanes,
2,11, 13mmobl ip THAf (t69rml30n¢1nrmvh_>taes7 8°6] washadded ﬂmm@t&FLlBZ 5Min

heFistod et LG e, Bute 0o Balhias ot Sl gt 4 8258 clean, 5.1

mmbBGn THH (204819 w8 a&l‘@erdrﬂrgﬁwfs@ Qi HEREERINUG R ARGd Férd J0 B at -78°C,
for 60 m nutes, quenche sat. aq. NH4CLl, diluted

allginte tEWRON ter RS tRSERtWE Bhd pRTdaied 60 mlmtes,men@@wwhesat aq.
Nﬁ%‘legllfutﬁ&\a %EGES[%(%’ ﬁ%vakgﬁec(i( WS%H 6 $%r1\1’1\net ¢ nergblﬁg acfueous washes

Was ’ Was e Sane seq uenc he Co

wetGach extextcdadtiSEMOr @h@&hlv@d v@\éﬁdsd BEOsamé beduened, TiR@mbined
concentrated under vacuum The residue was purified

orgynie PHEISICHEIS HECH g apdpS Q1 f@tﬁr@ o cqpesngtied exer vacuum. The
re%@@?%%lg?fg’ed ‘tm Mﬁ%ﬁror@a@oéﬁﬁl{y @bOé 91(92', Y206 BRFAC: Hexanes, 75

miBuGR, Has)/aon ) tb eite dderny(S)-fHi3a85 B IR, &iS)-@A{drokytyt-dimethyl-silanyloxy)-
tetra

2 Fiitarbyoieatatgry o e oo Bt praarpiiyosyengs-phenytl-
rnl:thaﬁH-’t t(@ angl 1 60n B4, 90%3 phus MHOL 5 eﬁgl@ ((Pk}% ahfl @org'é nfRE B ctions

3g) and sone m xed fract| ons 30
(051 g)

'H NMR (400 MHz, Chloroform-d) 8 ppm: 7.37 (d, /=8.34 Hz, 1 H), 7.18 - 7.23 (m,
1 H), 7.15 (d, J/=2.02 Hz, 1 H), 7.06 - 7.11 (m, 2 H), 6.80 - 6.84 (m, 2 H), 5.99 (d, /=3.79 Hz,
1 H), 5.21 (d, J=2.78 Hz, 1 H), 5.11 (d, /=2.53 Hz, 1 H), 4.46 (d, J=3.54 Hz, 1 H), 3.97 - 4.10
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iHNVR (400 MHz, Chloroformd) 6 ppm 7.37 (d, J=8.34
Hz, 1 H, 7.18 - 7.23 (m 1 H), 7.15 (d, J=2.02 Hz, 1
W(H;QOSIMXBSS 7.11 (m 2 H, 6.80 - 6.84 (m 2 HYCT/BSB97/079654

d, J=3.79 Hz, H, 5.21 (d, J=2.78 Hz, H, 5.11
<n&‘%faf3?5?35*%83@%@8é%%c%%é%bé%mé‘@éa”3 ‘E‘% 05%79 B,010(,3
Hﬁ@sg(ggmz 65 Hz, 138- 144(m 6

0.84 f( I—%){ H, -0. 08 S
FE Pmp@aﬁeme @S.34R.58)-2- [4 -C loro 3 (4- ethoxv benzyl -Dhenvl] 6-

I")
mé@&i—%ﬁﬁ%&?@@}f‘,é1%htlr18[ oA%Ol%lﬁﬂI? EF? XY ]\I}I)ﬁtilﬂl M QLT b nL g¥epared by

addindPAMIHCR 5imi, BEGhinehso M@H&(Hﬁmb}&ndﬁtlﬁd@l fog1 Aa@h(t€s The alcohol
and stirring for 15

m, 3.5 [) t OH (10 ni)
from ﬁtfpé%(()r% 3;|Sd§ﬁlewf) W%S%Fﬁaqué}slt@hms 90 for B higwsp §t ipaa!
tefn@&%ﬁﬁg atd % Hoﬁrg 'a§8 it 's%QleIi Qfal 1@h$‘fé'd5t§onaﬂka§ &%ﬁ@d to 9 room

nper ature and ours at in a sealed vial
tempearturonueadicd @\othelﬁsz(bs undid baswz ehipedatitir 6Hz@heﬁ11mn@ctj and

ntil b d wt filt d
coRsiraiSelnnt Pt gtk it by R G oo a0 g si0,,
0- IPO'%' Mb@ﬁ @Y-Iztlzg'j‘@mnﬁﬁlft&ng§lﬁgﬁ1?r:9h%sﬁéﬁieg imHOB, atiHQyQpIﬁQZ@d to give

m nut es suspended in

(2§r$£~ 4R.EBhPAH- z:bhbrmﬁ (érew@xy(bw}@hph@yﬂ -6- methoxy-tetrahydro pyran -3,4,5-
B B 5055 T RS SRRy b

andefs, Whi te sol | d NVR revealed a 1.2:1 ratio of a and
(3 anoners. 1iHNW (400 WHz, Chloroformd) 6 ppm
7. 38 H NMR00nyIHz, EhlorofoR2d) 3 pp@6 73R - 242 1B, HH), 772247.26 (m, 2

33 179 4T S 6 o farlmar S bl D s Taf 82, 4.3 @
JJgdggsglizﬁﬁ@*%M }d H-03k nA1 305, 41630334, LHB)(3D9 - 4.12 (m, 4

HE%SSE(-@%@%&Q(HI%FBIM?' 3683, Z)ai)mz Shi)s, 3 1543683 &H( §)s4 %m465 H), 3.45
m 3 a
(s{BH, 02262 (d.d/=213H271 Hlﬁ) 2162—(da)7 2. 27 Blz ( al a)] 2202{¢ J=|z2 271Hz 1 HB),

SRR i 8 e B oot g 101

Jﬁ%‘% 82 31). MS s+¥§w¢ﬁﬁ*}*4Md.\lH4]+ = 426. 6.2. Exanple

Synthesis o
S, 4R, 5R, 68) 6 [4 ChI oro 3- (4 et hoxy benzyl ) -
pher@RI 5 il RSB R.68)-ad4-Clig-3(4ethoxv-benzyl)-

OH HO , @énv[ﬂdeﬁhhvw Isdrﬁ-ﬁmanbl e 1, step D (51
ny, 0093 mmol) was treated with 1:1 25 ACCJ—|H20(1

m) at 80C in aHgeal ¢ 3 &hours. The reaction
was cooled to room

HO <~ “OH
OH

The alcohol from Example 1, step D (51 mg, 0.093 mmol) was treated with 1:1
AcOH:H,O (1 ml) at 80°C in a sealed vial for 18 hours. The reaction was cooled to room
temperature, diluted with EtOAc to transfer to a flask, and concentrated under vacuum. The
residue was dissolved in CH,Cl,, treated with NaHCO3; and MgSQOj4 for 30 minutes, filtered,

and concentrated under vacuum. The product was purified by flash chromatography (4 g
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tenperature, diluted with EtOAc to transfer to a

fl ask, and concentrated under vacuum The residue was
waele@sokssrl in CH2C12, treated with NaHCO3 and RGBO200D079654

30 mnutes, filtered, and concentrated under vacuum

LB DB BB h O 1 5730t M GTBARRE R o o o

gl%'@@r]fﬁ?lx 5ﬁ%gmt&[m&ﬁoro-’BO(MthdSﬂynl)enz?l)—‘iﬁ@ﬁbd]iﬁktﬂaﬂydﬁ%yr@nﬁ3 ,4,5-tetraol
yophilized to give
(3¢ m AR 78RBS 869 4s & Whae solgd. (MM rryraleded Aytalio pherapil |3-anomers.

5205 TLN VR MO Granatigk BO% 1t TR gy, 7.22- 730
(ngQCH)(, ? c?@'tertﬁfgm 1302 j\i'&%(g‘tp(% D‘%@g By }Zigﬁfjoﬂ?mggi) .133.?%%21 H o), 4.65

(dH)=9.60 A9, KHadr:B) 3459+ea Hz 39 Hz,8. BMIOB) 448(&1&1 l%mz LHaor ),
=9,

, 5.16
39 2487 (@ t4336 ¢ 45  BspirshHg br .48 (63 360, 37941, 4 H a or B).

5 370 St H 2088, 83 0. 68 1y 358 Lt ms 3P s s

[MENHA" H;ﬂzor (3), 3.43 (t, J=9.09 Hz, 1 Ha or (3),
3.23- 3.29 (m 1.5 H, 1.36 (t, J=7.07 Hz, 3 H. M
(ES+ [MFNH4]+ 412 10 6 3 Exa | e 3: Synt heS| s of

(2S8R 4y \ ReA 88 ¥, 2 1) Chlono-3-(drethaxy-benzyl)-
- 6- et hoxvphenyHsiretd eitr al ; haP-titig 0 C
OOCH3 HO OH ()—IAsquHonofOBSMHCllnEt()—l
was prepared Hygpaddl AcC3IQ, 05 nl, 0.35 nmmol) to

EtOH (1 m) and stirr nutes The al cohol

from Exanple 1, step o5, 0-Q: | }Chias

treated with this solution for 2 holrs At 80Cin a

seal ed vial. The reaction cool e nper at ure,
q_Kﬁmtli ba(éﬁ

guenched with concentrated NHAOH treated
with NaHCOB for 30 minutes, diluted vPith CH2C12

iR SR R R S gL S by 0

mivieOHo BEHEE1 2al) 41(ih stifting f@sl5 rurds/ mena)lcolﬁw spenEeghpla 1, step D (61

H20, and |yophilized to give (2S, 3R 4R 55)-2-[4-Chl oro
mg. 11 mmol) was treated with this solution for 2 hours at 80°C in a scaled vial. The

re%ctﬁﬁ’ig%“%ﬁ)ﬂ? r&%?&t}r’{{‘d}e agmgg%\lellclﬁﬁd%lﬂgé%%c'éﬁut@&%ﬁf L OHPM Basic, treated

WBIQ)NaHLCO‘JI\fE?f 3Emeaited ddutdd wWach ICH Allj, (ﬁltrafedaatahd)ncaltrated under vacuum.

ano iHN 400 Mz, Chl or of P 8.

?%wai ppﬁl%ﬁﬁaa%hr%nmgraphb g%@z, gg@%&leé}f Ci—IZClz, 40
ﬁl)ut 610/ fal/mify, {&péiBedan H,0, tBRopilizelT8- 3RI4RI58)-2-[4-Chloro-
23T (d, mif) 60 Hz, i 2y ol 4. \%:7:..(35’ e, 1 }-14-Chioro
3-(“Bythoxty-Denzy);phdngl |- Sccthimy-teirihy(dB)-pyBdngiH,5-tdold20 frg, 04095 mmol,
. 3.36 - 3.8 m . 5 2.62 (s, 1 2.54
85'(%2 as Wity 5,0?@: ng,gveﬂ_ﬂﬁ.ag% ié ratip éﬁs ¢ ayd p 25@)2%

J=104PRME (40b MHz, Chloroform-d) & ppm: 7.28 - 7.32 (m, 1 H), 7.14 (m, 2 H), 7.02
(d, J=8.84 Hz, 2 H), 6.72 - 6.76 (m, 2 H), 4.88 (d, J/=4.04 Hz, 1 H &), 4.37 (d, /=9.60 Hz, 1 H
), 4.33 (d, J=7.83 Hz, 1 H B), 4.06 (d, J/=9.35 Hz, 1 H B), 3.89 - 4.02 (m, 4 H), 3.36 - 3.87
(m, 5 H), 2.62 (s, 1 HP), 2.54 (s, | Ha),2.41 (d, J=1.52 Hz, 1 H ), 2.02 (d, J/=10.36 Hz, 1
Ha), 1.92 (d, J=2.53 Hz, 1 H), 1.32 (t, J=6.95 Hz, 3 H), 1.13 - 1.19 (m, 3 H). MS (ES+)
[M+NH,]" = 440.
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Ha), 1.92 (d, J=2.53 Hz, 1 H, 1.32 (t, J=6.95 Hz, 3

H, 1.13 - 1.19 (m 3 H. M (ES+) [M:NH]+ = 440. 24
wWOD0R088942688 PCT/ US2007/ 079654 6. 4. Exanpl BCHUS2007/079654

Synt hesi s of (28 3R, 4R, 5S, 6S)-2- f

Fo-ps n th ' 1 i R R
benz%ﬁ? Az _Svnthesis of (3S IRAR.38,65)-2-[4-Chlorp-3-(4-ethoxy-
iol and ( brphenyli-6isepropdxy-tetrahvdro-pyrdn-3.4.5-triol anc
A- Chl or 0-@SARIRAES0 v,.:.‘.,. orgris(doethoxy-bensyllsphenyl|-6-isopropoxy-
t et r ahydrigty - n ol{BC ---~ 0 O HC CH3
H3C,-.-,,OCI H3CCH3"Ir "l HOC]—|HOC]—|5ecaC]-|C]-| A

FHpr o i
3 ’\g nmmol) to i-
"n tes“The al.cohol

step D (68 ny, O}E;cgl) was treated vvlththls LI
' Y~ TOH

solution for 2 hd@rsyat 89C in a sealed vial. Thelo™ X
reacti on cooled to rco'x&mtenperature quenched wth OH

conc t ed t|| treated 10.with

for ﬂ%%@%m@ QR specpsrod |%d€wd£ QR@WM 0.35
mfh%[)oc@ RM@HG(@ P aed sti{ﬁﬁg'%f‘ 15 rﬁﬂﬁters eﬁﬁ%&ﬁwﬁoﬁflﬁ%&lﬁéﬂg 1, step D (68

by fl ash chromat og rgf (4 Si 02, 0-10% MeOH: Cl2

mg ). 13vinmytl pwas tI@ith With (s sajufg»rx/@r B(homy abROTre jealed vial. The

refloidint 0 Houk Rt ooy el BRI B, e

with NaH@)O,tfor 3(Dh1V1ﬁ1tes diluted with CH2C12, ﬁltered and concentrated under vacuum.
(2S, 3R 4R, 5S, 6S) - 2-[ 4-chl or o- 3- (4- et hoxv- benzy I2) hen%
B §HLCL, 40

Thq regdie wpy D6 hyeﬂasawywtqgaww(&rg 304, &19%i e

m?‘@g&m@ Tﬁnﬁ% tg%l ;560[%2) g?egg hAch was further purified by prep HPLC

(leifmmm @e& quhmnpm WI/ ]M6CN$H);{® (mmﬂy} NHE(DAh); dd enipyted 303nl/min) to
(2S, 3R 4R, 5
givg 62§)31é4§458&ﬁ)z%r% %hl?r@ %E%%tlwxmﬁw )ﬂgﬁﬁélwrlfomom%p%ahydm-

)gﬁrf( %5?%{02@%?5 gnerp’y 0. _}é‘ nﬁ'(}('il %)I(PA( gTIS WS%%-%IW&S-@-
et%g}(yzbdﬂ,\zyl) ?hé{%lll &1501)1‘&)059 té‘ﬂiahyarolrﬁyralﬁS,&QS-trlcﬁ (&4ngriter, 25 mg, 0.057

H) 5 (d, J935Hz,1
mp.]))l)395-410(m5 , 69(t J=9.09 Hz, 1

3. 46(]7:8 ﬁ%\ 53%5%?5 -é-['i')chl&o é%ﬁofysblenfgfl) pg'én?/lﬁg‘%%g%rgm-tenahydro-

yh‘én 34, szzglog 1 HM@R@O(}MH@ Clhl)orofohfﬁ-c() Bpin:[ MBNHAK0 (m, 1 H), 7.26 (m,
2 B G st R DB 050 o664 BERLHHS (bR 1 Hlofds (d. /=935

HPOIXH) éﬁisor o¥(¢ 05 g? Y g ? 0‘31)9}5% derP's 461? %(fﬁé’ 2.69 (br. s., 1

HYZZB (bf.m, 1ZH}R, OS'(bﬂ]i (ld-I) 148 (69=HA7 Hz, HH), 628, /~®5BHz, 6 H).
M&z(nhsi) ﬁ?f“‘@f g4 55d44 10 ( 0m4 IZZH) 1 I';) 534'( géd,( dhzl%.:gé?o

6. 32(2S,@R:!&{,b5|?':;6R}-2':[)4»-ch301§23-@-@thoxy-benzyl)-phenyl]-6-isopr0p0xy-tetrahydro-
pyran-3.4,5-triol: "H NMR (400 MHz, Chloroform -d) & ppm 7.39 (d, /=8.84 Hz, 1 H), 7.22
(m, 2 H), 7.11 (d, J=8.59 Hz, 2 H), 6.80 - 6.85 (m, 2 H), 5.04 (d, /=4.04 Hz, 1 H), 4.51 (d,
J=9.60 Hz, 1 H), 3.98 - 4.10 (m, 4 H), 3.93 (ddd, J=12.25, 6.32, 6.19 Hz, 1 H), 3.82 (t,
J=9.22 Hz, 1 H), 3.62 (dd, J=9.47, 3.66 Hz, 1 H), 3.49 (t,J/=9.22 Hz, 1 H), 2.03 (br s, 3 H),
1.41 (t, J/=6.95 Hz, 3 H), 1.23 (d, /=6.32 Hz, 3 H), 1.19 (d, J/=6.06 Hz, 3 H). MS (ES+)
[M+NH,] = 454.
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J=9.22 Hz, 1 H), 3.62 (dd, J=9.47, 3.66 Hz, 1 H), 3.49
(t, J=9.22 Hz, 1 H), 2.03 (br s, 3 H, 1.41 (t,
wQ 208080688, 3 H), 1.23 (d, J=6.32 Hz, 3 H), 1.ROI/(83007/079654
J=6.06 Hz, 3 H. M5 (ES+) 30 [ MFNH4] + = 454. 25 WD
2008%5426@8 P /U O 7/ 07 3 6 5 _rEph CEI re:3(d-cthoxy-
Synt — =CiT U0 0-5'— TOXy~=
benzyl ) - tet = I ]
and (25, § 586S)-2-[d-Chloro-3-(4- ethoxy-benzyl)-phenyl]-6-methoxy-
4- Chl or o-tetrahvdeapysanshdSciriol pheny| | - 6- net hoxy-
t et rahydr o- p}/ran345tr|ol H3C ---, 0 C I—BCNI~OCI
Hé"B/p §\‘ S + 5 O_ICQ_I A %ﬁ}&l/e Q A CH,4
from p E (80! o ng) was di ssol of I

30% et 2 Rexdhés - Ing: ~“T'nj ected in 4009 Q. ~ON2C
ontoaChlraIPak ADHcIurm(20x250rrm 55rT1/mn
31. 55% et hanol / h neyas “eHuent isocratic, anbi entHO : OH

tenperature, 30 min rgp) to separate the two isomsrs OH
fromeach other. The first isomer (r.t. 23 min ) wa

i derdistinplg Oégomh@urmofrqn;ﬂxampéﬁ‘oh&tﬁp 6R) e wag ylisselvied hi1e4 ml of 30%

etE?D ento?/ﬂexaglg and 1{1@& du& %@? %H’)oﬁt-%) ont6a hlraﬁ;ak Iﬁq{ coﬁu %20)(250 mm,

5.5nRin231. ﬂs%kmom&x(aﬂe &4 1oty 190enziy] Imigbenythpertuf® 80 @n run) to
y-tetrahydro- pyran 3,4,5-triol: '"HNW (400 MHz, )
scopRisrBY Bravisames fppreachaghqrg Thy fgstasprgr (.4 2gyming was identified as the

iR ok, 30 pef ad e Spephia. 5 I Thinutes P i hyified gs the beta
isom&. (68).Hz, 1 H), 3.99 - 4.11 (m 4 H), 3.82 (t, J=9.22

7 BRSO -Gl 3h-cthosy-Dgnagd b eyl o-metioky etrahydro-
p){rﬁ:ﬁ'ﬁ%—t_{ioﬁ lgi)zbél_vﬂt} g’z@f)g\ﬁf{@é@gf&m 5 Bpid 7398, GES¢d 12, 1 1), 7.22 -
7.5 68)2 P[40, dr05BHz42 EDHORY (heng ¥b Hzphahyd RS 6d,vetoestz, 1 H),
s B EVsR e g BV A 80 1Tt (SR 2 rp 22 Hig HvE g (or. 5. 1 ),

32@348 4H),2.79 (br.s., 1 H), 2.23 (d, J=1.26 Hz, 1 H), 2.12 (br. s., 1 H), 1.40 (t,
Sy B 110 Prytg! B %680(?84()m2|—|)(rs S 140

szs H&HzH)lIMSQES}W) [MAVH(F 426H), 3.98 - 4.04 (m 3 H),

(3 A ? 8(2 S t3’R 4]R1 % %%%)'?ﬁé Zﬁltlg‘bp_ -§4-et%_ol_x1’q% enz,z(l)llg;letlg]]] -@-@et%oay tetrahydro-

;Hin 3 k(Sg%og g NMK{ Qi60MAHZ 3 rofMR-GFESHPmI MING R 59 Hz, 1 H), 7.23 -

7. 35 aa)z ™, [74uom dac&%H(zAz H)MD&Q b8AZw, 2 HHheayd,/67 H8tHwx H), 4.07 -

L B A PR VD P e P B 3osmatiy 20 (or s,

1 H), 2.64 (br. s., 1 H), 2.16 (br. s., 1 H), 1.40 (t, J=7.07 Hz, 3 H). MS (ES+) [M+NH,4] =
426.

(25,3R,4R,58,6S)-2-[4-Chloro-3-(4-cthoxy-benzyl)-phenyl]-6-methoxy-tetrahydro-
pyran-3,4,5-triol was also synthesized selectively using the following procedure:

A. Preparation of acetic acid (3S.,4R.5S,68)-2.4.5-triacetoxy-6-[4-chloro-3-(4-ethoxy-

benzyl)-phenyl]-tetrahydro-pyran-3-yl ester. The alcohol from Example 1, step D (6.80 g,
12.4 mmol) was treated with 3:2 AcOH/H,0 (62 ml) at 100°C for 22 hours. The reaction

was concentrated under vacuum, rotovapped 3 times with toluene, and placed under high

vacuum. The residue was treated with acetic anhydride (9.4 ml, 99.2 mmol) in pyridine (25
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A. Preparation of acetic acid
(3S,4R,5S,6S)-2,4,5-triacet oxy-6-[4-chl oro- 3-(4-et hoxy

WO 20981022689 - phenyl | -tetrahydro-p ry an-3-yl esteCT/UI1987/079654
al cohol from Exanple 1, step D (6. 809 124mm|)

5 1S BRE P PR P B 9803 s an o
Wéis(hb@\ﬁ@tﬂﬂelq . NaPB®) V() shO by eNGICANGnp %ﬁﬁ@@wiﬂlﬂﬂﬁik dxkr@étion), dried
30 vacuum The residue was treated with acetic

ovgh MehQgiltgrod.andiconapgtratedwplgr waﬁutgy r T8¢ Freidupsvas parifagyl by flash

crp BB PAERER BT UE2DTR/ TBARA 1o T1d s RcA MR 458 652,45

react
trldcdtmbt}eél-[d@uch]brcEB-Z@-etho\t@-&ﬂ&ﬁ@l)‘\plﬁd’nyﬂ] tMrﬂqdrd\lpjﬂS@ﬁB-ylHE@r (6.10 ¢, 10.9
i NaHCO3, and brine (with back extraction),
Mo @8/ over MySO4, filtered, and concentrated under

e BB LERT AN BB, PI [T IR 08 2021 an. 10 @

J=8CEt LO2add, d H)33,04R 791, (615)1 R), 4,06 (4d, /=8.72, 1. 64 Hz 2 H) 6. 83 (d, J=8.59
tri acet ox #4 chl oro- 254 et hox benzoy hengq{é-t_et

He, 205 4 Oty & 3t Y. @5 Fet). &410, g, %Hg ?r}?‘dﬁ); 5874h /SR Hz, 0.5
N d 08,

HINS SR D S oDy BRT ) S - iR D5 . 5.03

J=9.76-199 (411 o, k78 éa,-ﬁﬁO(qu{z 3381 63, 4.47 Bt JEB 85 A5 18$83.94 - 4.09
(d, J=8.59 Hz Hy, 6.44 (d, J=3.54 Kz, 0.5 H a),

(n 484), 20 (3485 BB 2,1 10s.5 . HH([B) 2.06 (§5 . H,B).J2-05 63 1 8z o). 502 (s, 1.5
10

Higyy2.81 6315 B8y 1718, b531H93)1. B Gol-8 B hHH /560§Hz 34b). MS

5HIQ), 5.03(t, J=9.73 Hz, 0.5 Ha), 4.78 (d,
(Eﬁ?%ﬁqﬁ&%@s Ha), 4.47 (d, J=9.85 Hz, 0.5 H (3),
3. 94B - P&:pBatiof ﬁfae%tiHhcidZ?.ﬂOSﬁR 5869 -45allaccdoxF-P lﬁmmoélﬁ Hi-chloro-3-
rbens wy 1 [t Az %Fgg te?agcqlptg))g stgp 3;2(8 08 g,
léﬂémn;olf\i/ﬁk {rg’a)ted \Jv1tﬂ%3‘(/tHBlJm6A&5H|(|§0 nﬁ fk 1 ¥R ﬂg"f&ctlon was diluted

Preparati on of acetic acid
witk §H3E)L,4R) Bﬂs) 61$)red1f05 3@inzioetesdiuidbyitmmoss PEM washet B« with ice

e G0 BReHARRRE P BRGDL st Bl RSBt Vi S pered. and
cofBéntakRIain@er Wcﬁﬂm%goéi\)é%%eﬂl@ac@@@ﬂ 18'3@R'5JS 6S§-W5 diabQby-2-bromo-6-

The reaction was diluted wth ), stirred

[4fclforgeP- Gﬁ@th@%@bendvl)wﬁl@wlwemhﬁm@ymh@-yb\eséfﬁed 3x with

exct r SEMI TGP oo Ry Port T2 crod an b . 7.17 @ vs21

2.¢9pgen amzidind@mmcy 796 \!1&839@129 b®3 (d, /=8.59 Hz, 2 H
%25 3sH?1R 55(65) 5-di g?etoxgd r ono- BRI ( %2 H),

6.7 Uk HF6PH 18- { ADet. ﬁéﬁtyJﬁ%ﬁ& Yiz) ilﬁﬁeﬁw {t- Lt’ﬂe& TaHgak B).ph2%ant.98 (m, 2

HE 394 £ G 10 2T S 208, STORL4 . Syt s ge T pf oo s 1
ME(ESHQ\/HNHZ]*Z——%MZ 1 H) 7 06 (d J 8.59 Hz, 2 H),

6.83 (d, J=8.59 é 4.04 Hz, 1 H),

5. 6AC(PreDa1¢agorny aa‘zetlc 11C1g|\(28 éthRi 6S)=|4~§ dmetqzw-@Mmhloro -3-(4-

ligd b%or?lﬁie from step B
(8J4=§ a4 Ih'llﬂl.ol)alnHI)ZnO R &, El@-l-é) m[rrMﬂ\iHéI]e-tilsSoE@éE in MeOH (144 ml) and heated

at 70 °C for 1 hour. The reaction was cooled to room temperature, filtered through celite

with EtOAc, and concentrated under vacuum. The residue was recrystallized from MeOH in

two batches to give acetic acid (2S,35,4R,58S,65)-4,5-diacetoxy-6-[4-chloro-3-(4-ethoxy-
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C. Preparation of acetic acid

(2S, 3S, 4R, 5S, 6S) - 4, 5- di acet oxv-6-[4-chl oro- 3-(4-
wW@rweny2ekenzyl ) - phenyl | - 2- met hoxy-t et r ahydr o- pPE€T/US2007/079654

an-3-yl ester. Crude bromde fromstep B (8 4.9, 14.4

oI 2R T B LB s e

B-bfdRéd On was cool ed to roomtenperature, fil ter ed
through celite wth Et OAc, and concentrated under
vacqu\/ﬂRl@QOd‘deu@hMmfomdD Y ppal 1.3Z6H J£8.08nHve OH)i 122 (dd, J=8.21,

2 {3 RaBHi N as s Birh b B0 ADeARS (0720 A Ha hERyS 11 (6
J=©773V\@9%Q@§/IQ4)2§%§ P(}Ié l#@%&oﬁﬂ?@@@éd J=8.08 Hz, 1 H), 433 (d J=9.85 Hz,

benzyl) - phenyl ] -2- rret oxy-t et rahydro- pyran- 3-yl
1 [, 208 4709 Imt Hvof 49 (5689 1 OF Ko 0k 8,95 (8 abbrta (o1 H, 141 (,

J%“%ﬁ“%"faﬁ”ﬁ%&ﬁ%ﬁéﬂﬁwd’%g L P05 710

3. PlepaftiBh of (35, 854RMS.X)H)-[4-8h189- 1 t4 cthay- ﬁgnziV'Z)rphbnvl] 6-
511(dd 5 75073 796 Fe 1 H, 502 (1, J=0.7

Oxypt 10 8R¢¢z‘ysta_|_ﬂq;gd trigccgge figm gemCys. 98 g, 11.2

m{}%i) vgeils}_t'feoatef?(@gg §C6 P?E& ér@6 é?l ) n A(?_{;lQ?]lZ %P}_\%l’th glggl%us stirring for

1 By, The IbactidGn H)as fiN&ed Iﬂﬁﬂn)lgl[ MhM‘Mdd'Pcofﬁc&ﬁﬁuedDmder vacuum. The residue

W%szfgpsgkaeték? n?@ésw%@ 3G gndsoring. deigrhayer bl filtprsAend
concdmthtdd U[T’PElt %%ﬁﬁ{mt &t AN HIQn Y, a@&d%hré ?% Egh%l of sﬂlca §el \81th 5%

Recrysta triacetate fro step
MaObl: ¢ Hy@ls, doneattttdwintbr W28, {ugpahdgd 115Hz®]mid)lyophllhﬂﬂifb give

et St S dhongired Phed teeerddip pyran-
3,4B486] M@n%rm 7ol ©BbHuS 2 WRR sdiigsol ved in DCM
vvashed with H2O and brine, dried over MyS04, filtered,

and 'FENNR: M00aYEE, Ghldmfomdmmpnﬂh@ (e gFrilae Hmd H)a%ééew 27 (m, 2

Hbdrdafer G WA s Msen bt A o) VR 1 H. 415 @

JJ%SDHM d 980 G ¥ e 1PH), 3.68 (t,/=9.09 Hz, 1 H), 3.53 (s, 3 H 346 3.53
D RS g B P 3,08 (b0 DO LD 303 (513 H s, 3593 (m

2 H]) 268t HoxlyH), étiSa(hydir,d By 249- (be s4 15X 4461, &7 87 Hga,, 3 H). MS
9 as a white solid. iH NWR (400 MHz,
(B8 @%%d?ﬁs ppm 7,39 (d, J=8.59 te, 1H), 723 -
7.27 (m 2 , 7.11 (d, J=8.59 Hz, 2 H), 6.82 (d,
J=8.486. HZExa?&ntrM 4Sx8;3h«(s@b ofNZémm SR.49).6-fi- Cﬁlo(rdﬁ (4-ethoxy-

t 4 . .
(br. s.. TF .2 58 (br. S 1 H 2,00 (br. s 1 H),

1.40 (t. J=hQT Ho 5 _(ESY) LMENHAD+ = 426.
6.6. Exanple 6:>Synt s o w\f
N-f (25, 35, 4R, 5R, 6S) -6- [ 4= ChLlor 03~ (4.6t hoxy-

i, 0 o \/\CHs

benzyl ) - phenyl |
-3,4,5-tri hydroxy-tetrahydro-pyrapk2- - N- propyl -
acetam de H3C-0 C H3Cy0 HO : OH

OH
The bromide from Example 5, step B (58 mg, 0.1 mmol) was treated with
propylamine (0.1 ml) in CH,CI; (0.5 ml) at 40°C for 1.5 hours. The reaction was blown
down with N», then blown down 2 times from CH,Cl,. The residue was treated with acetic

anhydride (78 ul, 0.82 mmol) in pyridine (1 ml) overnight. The reaction was quenched with
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ON "~~CH3 HQO,, OH 25 OH The brom de from Exanpl e
5, step B (58 ng, 0.1 nmmol) was treated with

W@eopphmss ne (0.1 m) in CH2Cl2 (0.5 m) at A40BCT/US2007/679654

hours. The reacti on was bl own domm with N2, then

MFé)ﬁNntlI‘I‘ (gm\potréOténlcnrelre 2 dllg{pﬁ ngr IC%téO( \7§s er eSJ[hS@Q/I nr%ﬁaHSO“’ H,O0, sat. aq.

NECOdiang beihe (With Bét’(ﬂ{rdidtrgbtﬁon) TJlﬁdrcﬁi@EMg‘Sﬂ)4V\ﬂl$er@&l &g keskentrated
with 28 WD 2008/ 042688 PCT/ US2007/ 079654

ungley ygcapmf drheantermeiate avas gieptad sdthiiaGO:gd 4 me, \QA@ Aeplwing MeOH (1

@ fi 99 H@%’rsa'—@(gn wadkilterdfa R% W?tla?gtgdeeg % 8{,\%& 'Ehe residue

r action ried over
Wmmrfﬁa:tirbatfhldh chmdmtogvaqmlyt(m g TH@,, i0n1 086 wm@m(ﬁisz) to give 90% pure

treate 14
mgtgpialy T gleﬂi’é tW% 5@%&@ %PIFQI(%%??5Qdm§r%18 Sofumi 20-70%
MECRERIH gﬁ‘)tlﬁﬂl NPH@ACX qgr%'ﬁhteé‘% rhpﬁnﬂgesﬁisg 02 O and lyophilized

purifie | ash’ chir omat ograph
to WW&FM&R 0 e [DOBko U3 -€4- eﬁlatiwbﬁmztyl) ﬁ*rteayﬁfb‘d@{tmhydroxy-

furt her fied by HPLC (19x Iunn
A G LB LTD A EHOAE T SROR Rt ab 4 21 ratio of
rofinddid n), suspended in H20, and Iyophlllzed to give N
{(2S, 3S, 4R, 5R, 6S) - 6-[ 4- chl or 0- 3- (4- et hoxy- benzyl ) - phen

yl ] -'31 ¥MR (400RyIHzoXg O ét ppan§ 30 0 -7pifr (an -12H)y 7.16 - 7.26 (m, 2 H), 7.08

o401 §HP b B S0 i Ttm coh b, i) My e 1.9 e

0. 87 ?19 4257(d49 9. mHzloFdh,H)M 116 (d J7=92§6H§ m 332Hb‘|)3 927 @66 (th94 H), 3.46 -
3. 64—-81163 Hi,,3 @ %28&m ZLHg82 @l(s 3H) 1149 HQS (HD2€H7) 6(ﬂJ269HZ 3

5
Hi 85w % ol (hE 057 ;f‘zé b 5 i s (s P Ehs.
3.28 (m 2 H, 2.16 (s, 3 H, 1.49 - 1.68 (m 2 H,
1. 366.7t, Hmfinpleltz, Syhthdshs df)(2RBSUB.$8)-5-U=Chorioz3-(4Letibxv-benzyl)-
0- 87 (t, phehyil-28.4.52tetPahydFoxyGRhtaddVokime = 478. 6.7,
Exanpl e 70 Synthesis of
- et hoxy- benzyl
; oxi n%OLts&o c

(2R, 3S, 4S, 5S) - 5Hfct: Chb

phenyl | -2, 3, 4, 5-tetT ahyf
224 ExaHpL& 2 (50 ny,
ochl ori dé¢ 20 (26 ny,

OH .,,,CHN HO OH OH

0.13 mmol ) and hydroxyl a

0.38 mmol ) were dissolved in pyriding m) and
stirred for 3 hours. The HO OH

Compound from Example 2 (50 mg, 0.13 mmol) and hydroxylamine hydrochloride
(26 mg, 0.38 mmol) were dissolved in pyridine (0.65 ml) and stirred for 3 hours. The
reaction was diluted with EtOAc, washed with 1 M aq. NaHSO4, H,0, sat. aq. NaHCO3, and
brine (with back extraction), dried over Na,SOy, filtered, and concentrated under vacuum.
The residue was suspended in H,O and lyophilized to give (2R,3S,48S,5S)-5-[4-Chloro-3-(4-
ethoxy-benzyl)-phenyl]-2,3,4,5-tetrahydroxy-pentanal oxime (46 mg, 0.11 mmol, 88%) as a
5:1 mixture of oxime isomers.

Major isomer 'H NMR (400 MHz, MeOD) & ppm 7.31 - 7.36 (m, 2 H), 7.23 - 7.30
(m, 2 H), 7.10 (d, /=8.8 Hz, 2 H), 6.80 (d, J/=8.6 Hz, 2 H), 4.63 (d, /=8.1 Hz, 1 H), 4.28 (4,
J=6.8 Hz, 1 H), 3.96 - 4.03 (m, 4 H), 3.90 - 3.94 (m, 1 H), 3.59 (dd, J=8.0, 1.6 Hz, 1 H), 1.36
(t, /=6.9 Hz, 3 H); MS (ES+) [M+H]" = 410.
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reaction was diluted with Et OAc, washed with 1 M agqg.
NaHSO4, H20, sat. agq. NaHCO3, and brine (wth back

w@asaexeBoON) , dried over Na2SO4, filtered, andPCT/US2007/079654

concentrat ed under vacuum The resi due was suspended
esis of%% JR.5R,68)-6-[4-Chloro- 3-(4-ethoxy-benzyl)-

oxi me (46 , |, 88%., as a 25 5: 1mxture of
oXxi me i soners. W/h]#‘eg? f /?f d 400 I\/HZOHI\/E(I)) 6

ppm7.31 - 7.36 (m 2 m , 7.10
(d, J=8.8 Hz, 2H) 6.8 J 3 ’ 463(d
J=8.1 Hz, 1 H), 4.28 (t, J68Hz 3.96 - 4.03
(m4H),3.90-394(m 1 H), Sﬁ@ e8.0, 1.6
Hz, 1 H),

1.36 (t, J=6.9 Hz, 3 H); NIS&ESH [ MeH] + =
410. 29 WD 2008/ 042688 PCT/ US2007/ 079654 6. 8. Exanpl e

8. AMBLFhGoréf dcdtic acid (3S.4R.58.65)-4.5-diacetoxy-6-[4-chloro-3-(4-cthoxy-
S, 4R, 5R, 6S) - 6- [ 4- Cnl or o- 3- (4 ethoxy benzyl’) -
bonmerphenyd]-2hedioxy sigtrahydio-pysan-3h gstar. plicaatzacetgts foom fample 5,

st 00 2, 656 Phhol)wabEodtts with! tenay TUARRISS .09 B m@65Yh ByF (1.8

rn()ff& A0S, b redctorddiftel Witk £6,0, 4+aglddoxivh 3-M 4q. X410 5 H,0, sat. aq.
benzyl E‘? phe [-2- tetrahydro-p

h..d -3-yl
N@é@@p, angt @n?&rwé&aé%%%f%lﬁﬁ@e &R P%nosntratg% é‘bdeAVé%LB@ The

|
i RS R 123000 98990 U8l g
acétl (38L4RISHIOS 4 Bt EsctorgshBHCMitoR3-14- Mhaqy ~bbiatiSheny3@-hydroxy-

toR st Riran g Sk e by A T k) NG 61, anomss

was pHKMER OtMHle éﬁl&&@ﬁﬁﬁ?&gg FEPRY - €18 (8, §Tf327 18- 59%(m 1 H),

Et OAc: Hex. gl ve acetic
7.08S7 AR (BS] 63) 7 06 bd, 8 odinH 6 6[82- (dh]zc&@HB T H),e1. 5ox¥.66€m, 0.75

HE 5208 G305k Gt 5o o8 8 LT L mer 5 e 86 ¢
JAENPHQ@@S My'24 39%! 9£@§<Hg|)ﬂb@)s H‘a me 21 1%)%1 47H)4@ ﬁ)@m j|=8 6 Hz, 0.25
Hy,a, 81;(&8 JEF%& 1. 32HH)O 76HB2. (2, gnga :sz (szza)s H)52®9 (s, o 75 H), 2.01

(s,?%.??&l&,gl_%pﬁ;é%%é.a&?s, JigsNavaEal gi'jf_z\ﬁg Sé'ﬂqgv’v?ggsg@ [M+NH,]' =
s, 15 8.2 W, 0.25'H), 4,39 (d J=0.9 He, 0.25 ),

3.93 - 4.10 (m_4 H), 3.36 (d, J=8
2. 81B.(Rygparation of acqtlczam& ( SSn4RzéS,|é§) 45- dlacertenxv-m#c.h o -3-(4-ethoxy-

pi—tetr%h)ggg :%[rag2|3-%§es%§r Cj);n;p%% {Eﬁom step A

(132 kg, 0B rﬁrlﬁ&))an{l h@-dtﬂbb@ﬂ'létmme 1538 chBrider &P aigad 80 mmbl) were dissolved
. acetjc aci
inpysdpe (54 n@%) The raghiopweostired-fpyo beyrgyBluted with EHRR washed with 1

M aq. NaHSO,, H,0, sat. aq. NaHCO3, and brine (with back extraction), dried over Na,SOy,

filtered, and concentrated under vacuum. The residue was dissolved in CH,Cl,, cooled to
-78°C, and treated with DBU (49 uL, 0.33 mmol) followed by N-chlorosuccinimide (44 mg,
0.33 mmol). The reaction was stirred for 20 minutes at -78°C, then allowed to warm to room
temperature over 15 minutes The reaction was diluted with EtOAc, washed with H,O and
brine (with back extraction), dried over MgSOQ,, filtered, and concentrated under vacuum.

The residue was purified by flash chromatography (12 g Si0,, 0-50% EtOAc:Hex.) to give
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20 benzyl)-phenyll-2-[(Z)-h. dyimnol-tetrahydro-p ry
an-3-yl ester. Conpound fromstep A (142 ng, 0.27

woreBp42881 hydr oxyl am ne hydrochl oride (57 ng, POI/822007/079654
mml) were dissolved in pyridine (1.4 m). The

e e e A R A e A
hy@fé@ﬂnﬁi&]-‘téﬁaﬁ?@ﬂ@ BXdd-361 bae) (97 did, ock gqmbl Ia25O4,

flltered and concentrated under vacuum The residue

was i N¥H (499 MHzEblowdormedbb ermt 14261, /78EHzandd), 7.30 (dd, /=8.2,

2 AR LN AP 4 AR Wt 1B a2 0. 0.

(sVBE), .53 (ded= 4@|Hz2ti>H)1 RO8 esd, F-587/8EHS, meHy gllbowezi(ho 1 H) 5.10 -
warmto room tenperature over 15 minutes The re

S J/\&émdi Xt wi-d B (1 O, 2. W 6h ddDwe O (ﬁHﬁdﬁ)aMS (Br3 Iﬂb i =71

i_ogy),, dried over MySO4, filtered,
Hé\r?dﬁgoncgg?%ﬁﬁﬂgt r vacuum The resi due was
pur i € Bdpdaytidn SRS @RLIRTGS REH 4 phivrd-1-24-@thSikQ-benBA BPRenyl1]-3.4.5-

t OAc: Hex.) to give 30 2008/ 042688
tripyer ORI ; é a..u-,. -2-0ng o acGempound from step B (97 mg, 0.18 mmol) was

tre(nagby% vf}% zgnl\qﬁHg mEMé%)ﬁ“(?tS%M 16 1 Aotk Peadtib il BNt Red under
Vahyutnoa(yil the ras] dut: atas phyitledbyp YlnsinehBemhtogsiply (1297 S1dy, 0-02%8

Mg‘gﬂ'gHgglﬁ 'S_&speli eg;?n %78g6n%8phl l%{ tgfgcl)\teg&%) SIQ%% [ﬁzchloro 3-(4-
etl?ox%sbe(tﬂy%—-f)ﬁ&iﬁ]zm -t%lh';'fglrox§ t&?ah@gro %’rgn 6 dﬂ%’ox?mé'%ﬂ @%&314 mmol,
77Ivifz)aSBWt}lte®1128 (dd J 5 8, 4 5 Hz , 5. 16 - 5.22

> 19H§%ﬂ%?ﬂﬁqw§5d§z{59§%§%@3§37§&@‘Eﬁw(ﬂ‘ 7431% 1 H),7.12

(dg;g&éHzrz H)36.50 (d, VS RESH D HVR Il + 4955341 19, 4RugRay-3td AR, 1 H),
4.0354 AR(BR2 68) 3.89 [@1-Jeh1din 23H), 3.78t-Hoi/@benkX13) 55pddniA9.2, 6.6 Hz, 1

T D e el g R
treated with 7.0 MNH3 in MeOH (1.8 m) for 1 hour.

The GQaCtE)QﬁnFRS @xﬁnmwat(es 3mﬂe.5R\yacMmeowd (4xehoxy-benzyl)-

resi due 5 VARS-PYFARBY-didR
[ suspene in

Iyophlllzedtq-bgjvess -6-[ 4- chlor03(4-

-tri hydroxy-tetrahydroLp /,,OXI ®7 ny, 0.14
mol ,~ 77% as a white so0lid. 15 1HKVR Y 400CHAz,
MeOD) 6 ppm 7.36 - 7.44 (m 2 H), 7 1-735(m1

H, 7.12 (d, J=8.8 Hz, 2 H), 6. &t Hz, ,
4.91 - 4.95 (m 1 H), 4.14 (d, J=5. I-@HlH) 403-
410(m 2 H, 3. J:7.1HZ 2 H, 3.73 -

\ cparatia h(4-¢hlg 4-¢tho; benzvl’mrhenvl) 3 4-dihydro-2H-

p_\éan-% 111 él&l’ dlg’ﬁeli%%f S'VQEQ(HE% é&,ﬁ%r&%i'_\q/];h 28f’191§ of @etlgaacé“:rﬁ(t@ %IH?Egample

stép A0 .Smon3h( U2 e trthoX B €3y lin HOAX) was added. The reaction was stirred for
0 R hen |d,1_1u5 dfcglrlﬁlogo rn? dlnﬁfo?oori(lgthgneet ar 3h uen&eﬁ%g%gugné 1n(go 1c|e water. The

organic layer was separated and washed with saturated aqueous NaHCOj; and brine. After

(1078]de]
O
/\

drying over magnesium sulfate, the solvents were concentration in vacuo. The crude residue
was taken up in 0.5 ml dichloromethane and added to a suspension of copper(Il) sulfate (20

mg, 0.125 mmol), Zn powder (82 mg, 1.25 mmol), and sodium acetate (984 mg, 12 mmol) in
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CH3 HOa F OH A Preparation of
(2S, 3R, 4S) - 2-(4-chl oro- 3- (4- et hoxybenzXl ) phenyl ) -3, 4-d
WO boodioeeogH pyran- 3, 4-diyl diacetate. To a fl aBKI/US2007/079654
charged with 282 ng of tetraacetate from Exanple 5,
.0

2. g anj %8etlc.[eﬁ:1(9¥vat T tZ) % g V\%a?hlg mlqur%wfa% :(11%3%({ tﬂ g %or\rl\lqemperature for

trrre

41 hfté&t\ﬁﬁch\ftﬁehe&(ﬁomwdglr@dﬂa eamtﬁmnm %Bﬁpdﬂ(ﬂ%ﬂ;@ﬁ‘@@ ay 82 mg Zn

OUI'I ng into ice water. organi c [ ayer was

p@@@aa stHTodrfar sreshesd Shi he %%@r%&m%qd@éu@twﬂ@wxgwed with

ct l'a@&a eAf'Ithg a%cylagé]r &%%le%g&%ﬁh%{&ﬁ%ﬂﬁ% angqgmoved in vacuo.
OIVENt s Were ConcentTation i n va

Flagsihtleraatopmphy proeided §2$,8R(LSH-2rH-dhl @biedestad tydoezyd)ptienyl)-3,4-

d f | f
cibydrsg iy SRS Bueare (85T 0% sdimol ). and_ sod m

T LT

2. Z’hHs hH))t’UI@(dgvasz ay szedl)wostd L= &159ermH)em$em,tJa48eS9 Hz, 2 H),
actlion was r

6 50 (dty Pl 15 Lo M B2 g om0l b Pt (48, J=9.60,
7.6% H&f Fﬂ%f@gs angkher | %ﬁhzt of J%%Elﬁzez 3 @He'acﬂl')e(?n Wi 1.96 (s, 3

wat er Xtracted with” ethyl’ acetat é. e organic
H), dy@&r(sviaH),dr40ed, Lvet2 Ir]ag”ﬁnlébl M&(ESH EMeL Hd e#ﬁ%ed in
vacuo. = 0 ) )

(2S,

ﬂ@rﬁ%%@thgfb &eraﬁw%ra 2‘H E‘{éﬂéh 3d45 @f‘o‘?t 9&1@0&1@&”@45 ﬂqgo/g 128 rnrnol) was
ireld). TH NWR T or of or m d) pp
cfgie@ tmsqlutlomofmmpwumfrewtem83 oag, 0 28237mmol) i O:ff 1 rnL

acgtoggrlge dxhetﬁarg)l I;]IZV) %‘hggréaca%n ?g Et’l ded_ % agl%beg% ’te_{n%eggtp&e and
mdnitdred for Qémblwidn by TTMS. The @ctldn Bids dl'lZencHedl"l)n.th 2 ndZsaturated

(dd, J=9.60, 10 7.07 Hz, 1 83 8 (m 1H,
aqueQp I%Id4Cha{gi @fragied wth;cﬁlethgl aflger _(2 A 51rQLI ,ﬂ" hep_orggmc ¢xtoggted were
drE gv%r o:éﬁurn %HE&] e Qlid coéﬁgﬁtéatét}:ﬁie agﬁoa ¢ fﬁlg%l éﬁoﬂ%mgﬁapm 6 NENA ethyl
acéﬁﬁ;/lﬁ?aﬂ@) brovaR)-tRe ﬂldomfalt@lrpjadho([ 4Pethbsiney clxdoaatt )5 mla@mys then
adégqi Q-:Ef §c}l€f§{1§qﬁ6‘[bg§§£%ég Bgoﬁtg(rgtah d rlgi\%gkg?eylg?ggggﬂteore%ct{on was stirred at

arﬁ@kﬁ{ttérﬁﬁ%r%ré:m%u inetf \leﬁgh fLER (ﬁeﬁc?h?d RYth pn&%ﬁﬁml e)xtracted with
in 0.4 15 a

acetonitrile:meth
cthdacethon2 wa’smkb i Thedrganic dayler eas ﬁttemj eveit a,qvaei alsdlica and concentrated

R E N (T N M T S S —

mE%bLAE@Hy Wb IM- Eyﬁhl’m 4Rl Bex cledr 0.5 ML) . The organic

ext ract ed were dried over sodium sul fate and
conc&hNMR eH)0i MHzaChlorofeinagh3 2 e pantogiaphiy, 2:5 akial:¢@eorial
et hyl _acetate/ hexanes) provide he fl uori nated
ﬂl&r@a RO, TBICES Y I PSR gﬂ%at‘e%aq rﬂé’)’“ﬁ%%tﬂt%‘gﬁ ivpptediigdtplics) 8 ppm
i t -
75p cﬁla§ 311 ﬂg fﬁ% alcitq? iynz%g @ﬁs gﬁrgggdggf (d, 7=855 112 #f), 6.83 (d,
J= 8 59 Hz, 2 H), 4.92 - 5.02 (m, 1 H), 4.30 - 4.52 (m, 1 H), 3.96 - 4.27 (m, 6 H), 3.74 (t,
J=9.09 Hz, 0.66 Ha), 3.57/3.56 (s, 3 H), 3.49 (t, J=9.09 Hz, 0.33 Hp), 3.42/3.41 (s, 3 H). MS

(ES+) [M + NH,4]' = 428.
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anbi ent tenperature for 2 h, after which it was

guenched with 2 nL water and extracted with ethyl
wWaewsaIwss 2 x 4 nL). The organic |ayer was filRPE&rEs007/079654

over a pad of silica and concentrated to provide 6.3

(25%%?4 105 Sypthesis of (IS IR AR 5S)-2-14 (4-hydroxy-
1)-5-flu .%‘Z%"..u..u Jmethoxypetrahvdio pvrans 4,5 rigl o)™

a clear oil. ég NNR ( 0 NFE Chloroforn}d 3:2 a:

(3 anoneric rat| *«uatorlal fluorlne

rati o, isoners due t equg%ork§l fluorine

structure is noted it i 5 dd
J=8.34, 2.78 Hz, 1 H), 7.20 - 7.33 (m| 2 H) 7.11 (d,
J=8.59 Hz, 2 H), 6.83 (d, J=8 , 4.92 -

5.02 (m 1 H), 4.30 - 4.52 (m 1 H), %96-427(m6
H, 3.74 (t, J=9.09 Hz., 0.66 Ha), $57/3.56 (s, 3 H

3. 49A (PrepalaorD8F [kﬂz(ﬁ &01%3 23 ro-bEnA)-Bhéhbx( BiertSbud)I-diMthyl-silane.
30 (ESH) [M+ NHA]-"- = 428. 32 WD 2008/ 042688

Tiperruspnd 7y o rygsucd @, descrited anpl- peent gyicaiée rubdication no.

oS Aol &5 5 ﬁ“%‘h?%@@%%%%fy%éﬁo% 4.5 triol
HO Q8. (SQ&‘G [4if@rtgﬂtﬂl=dilnlé\thvpsﬁ3ﬁloa:tvb-‘bﬁnﬂﬂ 4- chloro phenvl}-
4 ZF%hlgro benz .

d] [ln3H10§Ql @Eﬁll%tua 1 l e ?&1%% ga 0’739161?&9 %onépund fro ep Ain

ulb/ UZo1l/7Zo6 1O Novenber
4. 94 m2 dxghyl Bthef Bps 60036([ -7 8T tlnd:e:lutuy it atmbkphere To this was added 2.66

mf%ég%%@l@t%n%éé) 5%]\{{1‘13]%5(015{% 4? FX H}Ip[%l Kia syringe over 5 minutes. The
reéc“fbbln%éé)st@reg a@'—'7€9@ I SOtIﬁfn'il%I@V W Q)‘lﬁtiﬂnc&f% 53% gﬂ 63 nﬂmol%cornpound

3l di oxol -5-yl| -nmethanol . A sol ution of
fromdixpmpenb stend fir b6 sl ép;thﬁyl icthe @agtaddedn{Thihi re@d’thh ngixhvee was stirred

oS30 AT G AU 5 R TR G R ovra

ofR@iANeBwith cldessraRthyl ¥ihar, SWHidhNges bSEquentii} fémo%d inMRuo. The
reaction was stirred at -78C for 30 m nutes.

preguapbmedfis mpsoygmatelss 1 f%ﬂowaylo Ob HsoigrRemery @ﬁh@@rﬁﬁlf@rmed
ser%%nad%{’)?ﬁcﬁml. El"fl[e g%stg}eoqj&e? IS werg rgatdri?.?g%@?teggg ggrom-rli;m%%phy on silica

criron mXx

gdl o} tosse dthyy adetdic/heaineDEadithy. Frielded(96 dddsiraddiassreomer), 58%
filtered over pad 15 of silica gel wth excess
(upiestrRy dlagierrPevhi ch was subsequent!y renoved in

vac u r C p&g:q
ratlgloﬁhgpgﬁggﬁgoﬁgﬁs a ?ﬂsbﬁgﬁf$i€%g> gg séco d?O% 711 (m, 1
HﬁWchdL]]TthdlBEmeT&b@EHSSﬂ&Eﬁ zeaﬁisgasepasamﬁgzmy 5.80 (d,
hr omat 0 on silica to 8%

el
30 e o RbAantd” Groa Hach BTV @ Vb8 HaelFhet07 (dd. /~4.80.3.03
Hei 1355, 8" #EB3.0PB%0 1 H), 3.85 (d, J=3.03 Hz, 2 H), 3.16 (br. 5., | H), 1.27 (s, 3 H),

1.13 (s, 3 H), 0.80 (s, 9 H), 0.73 (s, 9 H), 0.00 (s, 6 H), -0.06 (s, 3 H), -0.18 (s, 3 H).
C. Preparation of (2S.3R.4R.5S5)-2-[4-chloro-3-(4-hydroxy-benzyl)-phenyl]-6-
methoxy-tetrahydro-pyran-3.4.5-triol. Acetyl chloride (0.17 ml) was added to 7 ml of

methanol and stirred for 15 minutes at room temperature. This solution was transferred to a
vial charged with 0.446 g compound from step B, which was then sealed and heated to 80°C

for 1 h. The reaction was cooled to ambient temperature and quenched with 50 ml saturated
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(undesired diastereoner). 20 1H NWVR (400 MHz,

Chl oroformd) 6 ppm7.17 (d, J=8.34 Hz, 1 H), 7.07 -
wq@2mg/ofwss 1 H), 7.03 (d, J=1.77 Hz, 1 H), 6. 8BCT/US2007/079654

J=8.59 Hz, 2 H), 6.56 (d, J=8.34 Hz, 2 H), 5.80 (d,

aqﬁe%s;gdﬁm blialﬂg)l’lati 'ggl %8%60115 zgggglsz(?t%?ﬁ@di}ﬁit i %Rﬁga%emte 3x50
g 9he CBmbiled OQg'ﬁnileayéks tfere @as?a%d (Nﬁjth b#n3d; @edaer dalhesium sulfate,
16 (br. s., ,127(r ,113[(1;3
ang thgsqlent gzaﬂ}rem@veylgn vacuog |.l;})e resgdqug)ur]éie y silga @l (s,

oty S 20 P el R o E G B prg i gpprosimatcl

1nyﬂlxﬁre@ml3@wmbfst neibMee D% pyran-3, 4, 5-triol . Acetyl
chloride (0.17 m) was added to 7 m of methanol and
stl r FEYMR (4005MHiznfeetenal m&lﬁébrpér &t0r 833 THi48 (m, 2 H), 7.29 (dd,

S oL pARTCTEoH 10 2 YA (hALGEA, Y B &80 3 54wy

0. b%&)eﬂﬂ 0d,80660f0, 05 Her), B3 (aeﬁaeﬁ SSDHZVW HPOA . e9l(d, 9=9.35 Hz, 0.5

anbi ent tenperature and quenched Wi th 50 mi saturated

HBB 4\00 (20’6828&%88{)96:72 l(JSZ@QlUS@ (BE965£H) addedus (sodi H)nS 41 (s, 1.5
bi car bonat e. ueous | ayer was extracted with

HEY Ay (aclet Hee: -’(%7x3 6 (mpdl  H)THES $brbl M d T fami 08-

| ayers were washed with brine, dried over nmagnesi um

sul fai e, EpleNs: SYhYifRls #ss.BRIRVEE-214-CHIHQ-3-{4Ethoxy-benzyl)-
I esi due V‘@Hﬁ‘en@ rtjeﬁJaﬁ de)YDV:‘lJah 3‘:&15&?10] cnrorrat ogr apny (WY

t o 20% nettrarrotror it or omet tane-gradi ent) to provi de
approximately a 5 11 mxtgre of a:(3 anoners. Yield:

65% 1H NWR ( 1z, ' ppm 8. 12 (br. s., 1

H, 7.33 - 7. 2 . J08 0§, 1.77 Hz,

1 H, 7.06 (d, J=8.34 15 =8CcB4 Hz, 2

H, 4.73 (d, J=3.54 Hz, 05Ha) 4. 1(,J960Hz,

0.5 Ha), 4.33 (d, J=7.58 Hz, 0.5 H#3) Y4.1I0H(d, J=9.35

Hz, 0.5 H(3), 4.01 (t, J=3. 28 Hz, 2 R 3.72 (t,

J=9.09 Hz, 0.5 H), 3.44 - 3.55 (m 1 , 3.41 (s, 1.5

10 H@)ene4-8dfdnss acdd B5)HegtrahBdidAurani-glj cftey (31.1bg,H) 126\MBmol) was

d@% %@gl%ﬂﬁg%%c}:ﬁ)wﬁlppun%ﬁp@%a@%l@Wf‘@& %@éﬁ%’ﬁ] § Pmol) and

ce@ltﬁﬁpya!rﬂ)oﬂagﬁ@ hyg r()ol'ZBMﬁﬁBl') 3n 6,25 0hirN W-dlmetlgll@l‘mg)rmdg TiEBcaction

Tol uene-4-sulfonic acid
ves8) was sealahandrhsated taROE for)l Ses tipon cadlinggo r@ont 28nparaiie, the crude

relongPp e g R B2 ThE e e G TRRed it AL &R B P 2 m)
THA® ni@Bnedbridfic BX@Icts wére Aridd otdr sHdimtliumtdwidf @h@matd.in vacuo.

The reaction vessel was seal ed and heated to 80C for

Chrgmatagganhy esoilicaget @ ted8vn methpeelatichleromethaneg gipdéent) provided
(25,3R,4S,5R)-2-[4-Chloro-3-(4-cthoxy-benzyl)-phenyl]-tetrahydro-pyran-3,4,5-triol as a

clear, viscous oil, which upon concentration in dichloromethane was obtained as a white solid
(10 mg, 55% yield).

'H NMR (400 MHz, Acetone) 8 ppm 7.35 - 7.41 (m, 2 H), 7.30 (dd, J=8.34, 2.02 Hz,
1 H), 7.16 (d, /=7.58 Hz, 2 H), 6.83 (d, J/=8.59 Hz, 2 H), 4.93 - 5.01 (m, 1 H), 4.74 (d, J=3.79
Hz, 0.5 Ha), 4.42 (d, J=9.60 Hz, 0.5 Ha), 4.33 (d, J=7.58 Hz, 0.5 Hp), 4.20 (d, J=9.60 Hz,
0.5 HP), 4.05 (t, J/=2.53 Hz, 2 H), 4.05 (d, /=5.31 Hz, 2 H), 3.93 (dd, J=10.11, 4.80 Hz, 1 H),
3.75-3.89 (m, 2 H), 3.72 (t, /=9.09 Hz, 1 H), 3.50 (t, /=9.09 Hz, 1 H), 3.41 (s, 1.5 Hp), 3.35
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reaction m xture was quenched with 2 m brine and

extracted with ethyl acetate (3 x 2 m). The conbi ned
wWoe@aniwsextracts were dried over sodi um sul f aPE&I/HIH07/079654

concentrated in vacuo. 20 Chromatography on silica gel

02818 59 SAPIIRT 4 1P PGS Wby by o g S ) 1M +

NHe}rahyggdro-pyran-3,4,5-triol as a clear, viscous oil,
whi ch upon concentration in dichl oronet hane was
obtained as a white solid (10 ng Smleld) I H NVR
( 4000-A3+z, Extinpledd) Synihasispf(2S. 3S,¢S§R)f 4-Chlgro-37(4dvdroxy-
(dd, szm&@iﬂmﬁ(d J=7.58 Hz, 2
H, 6.83 (d, J=8.59 Hz, 2 H), 4.93 - 5.01 (m 1H),
4.74 (d, J=3.79Hs¢Hz, @ i . d, J=9.60 Hz, 0.5
Ha), 4.33 (d, J=7.58 Hz

5 H(3), 4.05 (t, J=2.

h. 204(d, J=9.60 Hz,
w4, 08 (d, J=5.31

Hz, 2 H). 3.93 (dd, J=10.11, 4.80 Hz,[1 M, 3.75 -
3.89 (m 2 H), 3.72 (t, J=9.09 Hz, gao(t
J=9.09 Hz, 1 H), 3.41 (s, 1.5 H(3)H03.35 34

2008/ 042688 PCT/ US2007/ 079654 (s 1.5 Hay, 3.29 - 3.34

(
ptﬁwltlmmmtz dﬁ&ﬂﬁ&t&&h%% Brr§[4:3GH DB R Beol b=hyin ay: 'butvl-
benzyl ) - phenyl | -pi peridine-3,4,5-triol HIC-OClI H
dimethyissidgnes Topy sohiioataf dhe 6 e]elgrg*égf soolgRk fipaskxauple 1, step D (682 mg,

12 bt ek AP, Pt SR RYAPFEENN top addeaIAD Goo . 187
rnfno]l) fB]ldweIi(b)j' dl@hmw Phosphbrybatiyié (DRIPAEIAIYiLL; 54D ameol). TOharcaction was
stlzlioelg gt | on@g;rs:@?ieenc%edgﬁllt%| %21]‘ gﬁ%&ﬁ%ﬁg G]Eizygg} %gn‘p lagr?g{’with H,0 and
brmlwlth"tﬁclg— Eﬁre{gﬁgfé gil%c}] xid datd B cERBied uncfEr ggcuy&l The

osphoryl azl de
reSldudwetmeﬁ)ﬂd)by T4k chmmatmgmphya(éo gs&lDlz,r(b&%fEiﬂAb Hex ) to glve

(B R BR RS 6 6 Bharo - RO ey by Fichyty 2.2-dimethyl-

te@MyldasFilr® 3 df 3Rfofyi 8- leQy?)%rt-tﬁl diﬁ@ﬁh?fl&l[a%ta e amger.11 mmol,
vacuum residue was purified by fl

SW@MQHQW@hy (40 g Si 02, 0-8% Et OAc: Hex ) to give

§ o1 TRy DR Blomprmdh Rang bR T8 Bl okl 720 (m. 1

hlSZ(ﬁzjﬁZG@HE‘A’l'H)bE’IO%dJ 8.59 Hz, 2 H), 6.80 - 685(rn 2 H), 579(d.] 3.54
a

tetr dro-fur

Hor e G e B L S X e Y by e s s ), 4.14
(df! }89068«?*%2'8'3’312( ‘101% clo LI 1?}’1]'1*3%) BaPRN 1t Ak, 3 1), 0.96 (s, 9
H), 0.20 (s, 6 H); MS (ES+) [M+NH,4]" = 591.

B. Preparation of (2R.3S.4S.5S)-5-{azido-[(S)-4-chloro-3-(4-cthoxy-benzyl)-phenyl]-
methyl}-tetrahydro-furan-2.3.4-triol. Acetyl chloride (0.175 ml, 2.45 mmol) was added to

MeOH (7 ml). The solution was stirred 15 minutes, then added to azide from step A (392
mg, 0.68 mmol). The reaction was stirred for 16 hours, then concentrated under vacuum,
rotovapped 2 times with MeOH, and placed on the high vacuum to give a white solid. The
solid was treated with 1:1 AcOH:H,0 (7 ml) at 100°C for 2.5 hours. The reaction was
concentrated under vacuum, rotovapped 2 times with toluene, and placed on the high

vacuum. The residue was purified by flash chromatography (40 g Si0,, 0-6%
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H, 6.80 - 6.85 (m H) 5.79 (d, J=3.54 Hz, 1H)
W@ 2®8/0488 J=9. 85 Hz, H) 4.36 (d, J=3.54 Hz, P(1T/B$2007/079654
4.30 (d, J=2.53 Hz, , 4.14 20 (dd, J=9. 98 2.65

ME%IZIgé%lg&lzéto%we (8%%%%995 ‘%%Hho é(JSQO cihlorog%ét-ét%(sP%Xp-phenyl]

m{tNy N ahydr$Qikan-B,3, PR @ 28 th rI) % IR, BB Y3, Dxtire of anomers.
jazido-[(S)-4-chloro-3-(4-et benzyl) phenyl | | -

met hyl NMR{408nylHzoMre(Da 12>n:1372139t(¢1¢ o8 .48ty HzchiFor 7.8€- 7.30 (m, 2

HE b @l %A%?Hg% g L 8RACHEd Tt Thacs Ea. 402 0.5 1,

4.98 o Stiep 4@4((3%1@57% 0% B8 4n690(d) =9 b@Hrze(agtH)oan 19828 23 (m, 2 H),
stirred for 16 hours, then concentrated under va

3.95t 692 et A BidddifR- 0B Hind Sglad o8 (br—6Re H?i éﬁq), MS (ES+)

m.tQ glve a white solid. The solid was treated
[Mﬁgﬁlﬂ c()—| H20 (7 m) at 100C for 2.5 hours. The

r eact. R’rﬁpadfaﬁon &faPs S8B8I4SHRID - Wdlﬁbrovawaﬂibxvmbm@pm&dvﬁ piperidine-
times with toluene, and Iaced on thg vacuu

iiﬁ@%é?%@% T8 Btep Be(& By Pa<Hnpp W&ﬁ@?}eﬂ[nweg
at%%e%%f%§é tﬁé\fa&&\?@@ ,06 2688 056 M58 4PN1BTPESHI) with AcOH (0.25

m) IR, GRS, T18) rdctfarivaofift(rS),cdnaintrated uBd¢ravaetimoxditubaihwith EtOAc,

W?.%eg leLM({nﬂ %gan %153 n Ei%yt%r zlegg)ﬁ{jtﬁl’{;fé& A &ll Nﬁyé%t?fated under
VaQﬂLQfQ M'gorth? gr%bhe En R8I Zab%%t ﬁidﬁilg) \1za§ pﬂl@ﬁed?plé% HBE.C (?uh'hre Ci18
30(xd|ao nu&eolggmﬂ(ﬁo%zMeQNH)IzO (510331\4( WH.04Ag). 94 rmnutes), 6 pjmin) and

ly?]%}nhae%ég %Veggg 3§D4§ %)%Lf{ dlbloro-%—?% §&I{) Ky bﬁl%_}f?)-}')_ﬁegy@_plpendlne -3,4,5-

tiél 09 o0 oiSmit) 38%hi(cdlid)=3. 66, 1. 89 Hz, 0.5 H).
136é§ =6.95 Hz, 3 H): M5 (ES+) [M+NH4]+—437 C.
Prep JgMR)m()@fMHz MeOD)Spprn7 5(d,J=8.08 Hz, 1 H), 7.29 (d, /=2.02 Hz, 1

H)Ea%?é et Fi)sHi ¥ 9@@%52??5%9?%% %g‘?ﬁ ‘Yh%(s 2 H),

3.99 &QJHVmVHz\A@H)hydv @@ﬂna:tcﬂﬁsmdfﬁsr 51)@ Hizt rrtHs)pBeBl G.40 (rn 2 H), 3.25 -
323588 sure over

§ung Hi 3A1:?d4d(-(F1§500 ﬁ11)8 H%)rl fé) Bé@r(éd ffﬂé 8Febﬂz$¢ H(ﬁ WH 1.35 (¢,
fd unggy diluted with
- t%&l% %%ﬁ@g@@ﬁr[ﬁj%o aq. rK\Z%gguamnd Ibrlung \(/JIMrl ed

over Na2SO4, filtered, and concentrated under vacuum

A poﬁ.l3.onEnfmpleel3rrﬂmthgis df 298 R .55 82 R)\2eid-Ohilor 6-36(d-ethoxy-
prep HPLGdnZvN{phe ayi{-bSe thakks hilfth vidtete S vid1o,pv2an-80£6-triol and
MeCN: H20 @83 RIAR SRARYC)- [4- Cﬁlmmtﬁahoﬁﬁbmm-ﬂhe@mm-ﬁ

H, 7.15 (d, J=2.02 Hz, 1 H), 7.10 (d, J=8.59 Hz, 2
2
1

- trlol (27rrg A,cQ7
(300 MHz,© MeOD) 6pp%)70 ,
Hz, 1 Q 0, 9<202 -, 1 H), N 257
H . 7.10 (d. J= 8%2 H. 6.79 (d, J=8.59 Hz,
H, 4.02 (s, 2 #d" (q, J=7.07 Hz, 2 I—I) 3. oH

(ddd, J=10.55, 8.65545.05 Hz, 1 H), 3.33 - 3.40 (m &x

, 3.25
A. Preparation of (2S.3R.4R.5S.6R)-2-[4-chloro-3-(4-cthoxy-benzyl)-phenyl]-6-

cthylsulfanyl-tetrahydro-pyran-3.4.5-triol. To a solution of bromide from Example 5, step B
(291 mg, 0.50 mmol) in EtOH (5 ml) at 0°C was added NaSEt (84 mg, 1.0 mmol). The

reaction was stirred 30 minutes, then diluted with EtOAc, washed with dilute aq. NaOH and
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20 3.29 (m 1 H, 3.12 (dd, J=12.00, 5.18 Hz, 1 H),

2.56 (dd, J=I 1.87, 10.86 Hz, 1 H), 1.35 (t, J=6.95
wW0H200884%688 MS (ES+) [ MEH] + = 378. 6. 13. Exanpl BCT/BS2007/079654

Synt heS| s of (2S, 3R 4R, 5S, 6R)-2-[4-Chl or o- 3- (4- et hoxy-

wgh FII“II 4 % 1a %c}élelxtractlon W %lvgrl Y, b04, lte%lgd/ o %{%étgd ﬁﬁder

va@&ﬁni% Rhé Ras&ﬁa@%)sp%n&iéd 6h Iﬂ@ﬂ@clﬁoﬁlétogfalpﬁgi 1(4(bg BKYJ }D 7!%1 eny
25 et hanesul fonyl -t et rahvdr o-

4
Mp@@ ¢CHpCL psepemlgd3e nd lyophlllgydig(gL@ (2S 3R 412958;@) -2<[4-chloro-3-

e AR S P R0 €080 24 gy g 20 o

58%) G-a whiypsudekanyl -t et rah. pyran-3,4,5-triol. To a
solution of brom de from Exanple 5, step B n%
0. 5onNM13(4QQ Péﬁaﬁblerqulyndiﬁam @dd@&oﬁﬁéﬂ H)gA 18 - 7.26 (m, 2
1Ry T
PR T IR T & B SR TRy G P THIEHTT (0. 035

HarldH) 30WA. PDAB/ DAL.G867 LT3 U200/ DID6547 (ind 2 IM)p2.7Med, /=2.27 Hz,
h back extraction dried o

félvvit Fﬁr Naé(gog filtered _
| B @omedn(Pat 80 2iadiih 7-{ ¢ Ham! Bnd 0f 6&i7/aad s T H). 141 (¢.7=6.95
HRW ] 10 é?l’] SR ALV I@égmﬁﬁw 02, 0-7%

suspen and I ilized to

gi veB (ES)&RMR)HESBRMRZSS 6R¢-m[éfoxhld%9 3- (4 ethoxv benzvl) phenyl]-6-

fr((rd step:ég(IS)gngtO 0223 mq)nolnngﬁ(pOH 6) 85111 mas ad dq)i Hz@gz% W@% solutlon n

H%T %1 hq_g% 1'11611@1 39 ;gl_}l%hé m}pgi]uie%{/g’ssst%'_% aéarﬂgl\)eht tgmg‘?ra ure foz 2 hours
bdgbrg :‘?31 ng\{]l@bftr%t;ea ui’laetHZicuurﬂ; Himﬁé’atﬁ)ﬁ of ths rﬁl&‘a(rmby%ﬂid)l gel

chiomqtogltaphyj &5 @@OH/@I—MQ}_D) 3ffp|5ded é&,gR(éllR SS}Q&) 234@1@@3 (4-ethoxy-
o AR AR AR oS By S 0 e o rome

at sulfdr] { Bmget anasif28i3R4R. SSIGRe)tﬁypHF@hlpw &m43th4)x§3-btellzﬂ)-phenyl] -6-
and S, 6R)

eﬂbﬁéﬁw%)nygwgﬁ yqr Oﬁyé%nh%ﬁgstﬁ@ I@%ao 43‘& rbﬁﬁ'ﬁ?rvg“lﬁyﬁogﬁs 3, 4,

5-trmgl3r 410 58 RYUUL HlorBi3- QO&H&H“QenZ%%ﬁx‘}l?% eﬁla%&lﬁnvl-
my, 0.023 mmol) in ACOH (0.5 m ) was added HZ202Z

tetnbIpds® b yitah Sd , 5 4tridIS 1H2@MR3(4ng MBz,08@hamob)l § pfEm |7)37 (ilihé H), 7.31 (m, 1
rature for

Hh 131 Bal g 10SFEaDr e B Bbr et i £ Hidk PO, ~ 9.6 Ho,
1 8, £3edMP<as 810y 1514 1681, 98! 9.9 Hz, 1 H), 4.03(m, 4 H), 4.00 (m, 4 H), 3.85 (1,
J=9.6Hz, 1 H),3.76 (t,J= 9.6 Hz, 1 H), 3.57(m, 2 H), 3.37 (m, 2 H), 3.09 (m, 1 H), 2.99
(m, 1 H), 2.91 (m, 1 H), 2.80 (m, 1 H), 1.31 (m, 12 H); MS (ES+) [M+H] = 455.

(2S.3R.4R.5S,6R)-2-[4-chloro-3-(4-cthoxy-benzyl)-phenyl]-6-cthanesulfonyl-
tetrahydro-pyran-3.4.5-triol: 'H NMR (400 MHz, methanol) 8 ppm 7.28 (m, 1 H), 7.16 (m, 2
H), 6.99 (d, /=8.6 Hz,2 H), 6.71 (d,/=8.6 Hz,2 H), 4.46 (d,/=9.6 Hz, 1 H), 4.19 (d, J =
9.4Hz, 1 H),3.90 (m,4H),3.81(tJ=93Hz, 1H),346(t,J=9.1Hz, 1 H),3.24 (t,J=9.1
Hz, 1 H), 2.98 (m, 2 H), 1.26 (t,J= 6.8 Hz, 3 H), 1.18 (t, /= 7.6 Hz, 3 H); MS (ES+)
[M+NH,]" = 488.
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chr omat ogr aphy (5% MeOH CH2C12) afforded
(2S, 3R, 4R, 5S, 6R) - 2-[ 4- chl or 0- 3- (4- et hoxy-

whenspidesphenyl | - 6- et hanesul fi nyl -t et rahydr o- pREEHOSBO7A)79654
5 triol _(as a mxture of diastereonmers at sulfur) (2

(35, S Eblimpl s Svpthagisgf pccte
11-6 20 adslagci-f4 uhoxy-benayllpbem
5ny, 460BYIBBraVIEsteRhi (e sol i ds.

(
(2S, 3R 4R, 5S, 6R) - 2-[ 4-chl or 0- 3- (4-et hoxy benzyl ) - pheny
| | - 6- et hanesUt Ny T (ﬁ'

J

(m 12 H); I\/IS(ES+) [M+I-@ = 455,
61 ’ \

NVR (400 MHz, nethang 7.31 (m
1 H, 7.24 (m 2 H, ‘ H)- : »\?na)w),
4.46 (d, J= 9.9 Hz, g\ 1H,
4.25 (d, J= 9.6 Hz, 1 H), o, H
4.03(m 4 H), 4.00 (m , 38 (t,225 J= 9.6 Hz, 1
H, 3.76 (t, J= 9.6 Hz, 1 H) Asl%( , 3.37 (m 2
H, 3.09 (m 1 H), 2.99 ,291m1H),280
.31

m%sﬁﬂﬁ&l%@hvdmt—ﬂwaﬁBM 56trm1) HTJ a38lu(16m oﬂ-bﬂd)n1de7 frdl(ﬁ E}ﬂi\:nple 5, step
B 234.]5rpg,4)_.@f(23n1(r@,l.') In Et(@H é6 p&), ati) ﬂ)vyaszg_digi ]{J@@Mg (7_-0 nggO.@Z 411rnol.). The
regaiz%l]v(%?)stiﬁréci gg n%%sdj tq@ni%ﬂ%té?lxﬁﬁﬂ ](E%dA§, vgasgedil&/itpéﬂﬁpf’aﬁ) NaOH and

wizh B8nd witl2bddk extra@®nf,tdried avé:. 8a,80),, fBltddd, ahd t&ndehtratddunder

7.6 3 H); M (ESt = 48 .
Vaﬁtﬂwg%‘hg 6@?@@@#@%@3@%%@5@0@@%@ z‘ZPp%/g 194 0-7%
| _
MPYIRRGS) SLrBRFLIEL80 Sl poptilied g SRR 156002 Lcloro-

(4@ttlkmwvbdneﬁlzﬁoh§nyrbh@mwtmylﬂﬂfmphtﬁtrshydr&mytantH Betigldd2 mg, 0.43

%%23%3/”5 tteeéwéegoacm U'b O3 0OOCHHCO
m WA ration of
(2S, B3R @@OQ‘@HZZCM@TWES% ﬁ147§9{1929¥8 b@ hH)%?Q?(Ud J=8.08,

. 11-6 methyl sul fanyl -tetrahydro- pyran- r|o
2.37 Hel LH).ohl'b€d, Braa &k, 1 . Eéd‘rpﬂ:é 59,H5t2drb) 6B3((@,47?58@,Hz 2 H),

S0P B e B S O, 05,458, SIS S 7 o 1,
3. mem sdl(inuwg RO EE@%O,HMSHDGQ 58A =g dZLFI,? 16{@11) 2Na@1 3 H), 2.04

bri ne ack extraction rlg over

and
(dNé1228?§tlHZf } Hp.elrblg(t uén@e%cldnéeﬂi MNP €8S EYNH,] = 442.
B. Preparation of acetic acid (2R.3S.,4R.5S.6S)-4.5-diacetoxy-6-[4-chloro-3-(4-

cthoxy-benzyl)-phenyl]-2-methylsulfanyl-tetrahydro-pyran-3-yl ester. Triol from step A (45

mg, 0.11 mmol.) was treated with acetic anhydride (60 ul, 0.64 mmol.) in pyridine (0.5 ml)
for 16 hours. The reaction was diluted with Et,O, washed with 1 M aq. NaHSO4, H,0, sat.
aq. NaHCOs, and brine (with back extraction), dried over MgSQy, filtered, and concentrated
under vacuum. The residue was purified by flash chromatography (4 g SiO;, 0-25%
EtOAc/Hex), suspended in H,O, and lyophilized to acetic acid (2R,3S,4R,5S,6S)-4,5-
diacetoxy-6-[4-chloro-3-(4-ethoxy-benzyl)-phenyl]-2-methylsulfanyl-tetrahydro-pyran-3-yl
ester (46 mg, 0.087 mmol., 79%) as a white solid.
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10 vacuum The residue was purified by flash

chromat ography (40 g Si 02, 0-7% MOH CH2C12),
waempesdesl in H20, and | yophilized to give PCT/US2007/079654

(28 3R, 4R, 5S, 6R) - 2-[ 4- chl or o- 3-

(4 DO PR CHSR ka7 Toem ] S1d 30¢bs 6L L 35810, =821

2. ‘M‘thel quvwl@z 7] Ilb*(MNBH)ﬂtg)% K}A"@wS@b'H’J prgr 50d) 56349(5@1 H), 5.19 (t,
A0 He, H)H) 200 (969422, 0 H k14,5010 1+=9.85 Ha | Id) 4398 d58-9.85 Hz, 1 H),

S R R NN e

HmH)?l\@g(Es%)[mNm] 1948, 3.48 - 3.59 (m 2 H), 2.80

(,—227Hz 1 H, 2.53 (d, JZOZHZ,lH) 219

(s, H) , d, J=2. 78 Hz =

Hz | @1$_|) : Exgmpled nihg 2S.3RSAR.B 2r) hlomr3r(4 ethoxy-
acetic achanzyl -6- methanesulfonvl tetrahvdro -pyran-3.4.5-triol

(2R 3S, 4R, 5S, 6S) - 4, 5-di acet oxv-6-[4-chl oro-3-(4 20
et hoxy- benzyl )1 @ f anyl -t et r ahydr o- p

ry an-3-yl ester. Trig @A (45 Ogg0 0. 11
nmol .) was treated wt S A L, 0.64
mmol.) in pyridine (0.5 m) for 16 TH
reaction was diluted with Et20, 1 Mag.
NaHSO4, H20, sat. aqg. NaHCO3, and briine (W th back
extraction) dried over MyS04, filterdd] and

' o ‘
oy o0 Sk oy FAG kY 91 B0 ol i
AEDEAO 5hialy Jwas addquieli e 35 wttH2d] utandn HOpDO higz @3 8tnamol, 57 pl). The
t d (2R .3S, 4R, 5S, 6S)-4, 5- )
mga%ﬁe é\faé gﬁﬁ%d §tzﬁﬂa:hwr5 ﬁ%}n@er%t&r%ﬁoﬁag\l}%fé Rslars bejpe pocpntpatpd under
Vatcm(ﬂlsf‘ﬂri%hn Bﬂh% %gl)églg@aﬁé(ﬁl@@%% olﬁg)m?ﬁ%é %}K %%&J%?ZHG/gnglz)
anédiSS@(RMIM S@BL) 2k [[4-aRo {34 Qe tvbizy - b haly Drpdik oy RO eth e tBanemhfony -

8, 08. 1 7.18 (dd, .J=8.21, 2.15
T S R L T A ST v
Hz, 2 : N : : _
(0, R O Mol B 1,298 P a7 (DD, 3 ¥ha. =4
H( @, H) 6R 188, Az 8.4 HE)2 H),31.386(d; J 4. V8Hen] HA, 450 (R JE9.6 $1z, BH), 4.00

e Hf 3k ng g 19t 2 v Al 435 S¢g0 kel 1), 29265

56 snt iNg —
ﬁgs 3R&4JI1-:€ & 6Fé)3hlq§ S@??r%d 51\%%4]& I?gj‘(y

ben %} phenyl | - 6- met hanesul f onyl -t et r ahydr yran-3, 4
51 | Exmlle~16n S(vntlmsmodilﬂ{(Z ,&gmsm 44- Ol’llrr3€4eth0XV-

péridin4l -y teghanyne

(41mg, O. 097 nnDI)‘lnh

oo

HO : OH
OH

Preparation of 1-{(2S.3S.4S.5R)-2-[4-chloro-3-(4-ethoxy-benzyl)-phenvyl]-3.4.5-

trihydroxy-piperidin-1-yl}{-ethanone. To a solution of the crude compound from Example 12,

step C (38 mg, 0.1 mmol.) in MeOH (1 mL) was added acetic anhydride (19 uL, 0.2 mmol.).
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10 AcOH (0.5 mM) was added H202 (35 wt % solution in

H20, 20 ng, 0.58 mmol, 57 I). The m xture was stirred
W@eooakeght tenperature for 18 hours before bePEyUS2007/079654

concentrated under vacuum Purification of the

lgné‘fr?r%c‘r @gdga}ls sfcirred? 4ghoursc I%o%r%ée &}1&50{6 I\/EO6V1 rnrnS%]) v\)as added,
ane?sﬁn%i% @R @Rt @Vehﬁgl@th 9% Qea%n6f} wat s whzwtb)Aop%méd with sat.

| - 6- met hanesul fonyl - "tetrah X ro-pyran-3,4,5-triol
aq( mfﬂ@OszB@ddorlas, diiodtoiveeNsSIQudfiltarsd, mdmm cptr@d Mpgker vacuum. The

remc“aiu%vvﬂs pl?_r&tﬁ dgglﬁ;lash é%}é)%rg(t%gra@j @5 §2§7119 @8%1\%9@%}1 ), Suspended

1n\H=z(ﬁ aﬁd hlllzé'& to glvé%ll (25,3928, 91;@-2fﬂzlrchlorb")3,—(44e{ﬁ’&(y lﬁd]i-i}zylé -phenyl]-

9.1 Hz, 1 J=9 Hz
3 {1.])5 tngycggxx—plpeyémgl -Il}thha@nHﬂ4 mgob. Oé%mrnog B %o for %6tem) as a white
swofig 6-8 Hz, 3 H; M5 (ESt) [M+ NH4]- 474. 6.16.
anpl e 16: Synthesis of
1- f ('2BN8R moa\RHzMeebmmmSa((é - BIBayz, 129), 7.18 (dd, J=8.46, 2.15

oo 0 3 1) Rt Db v KoBiet Hovd o7 (7 554 ), 3.96-

4838 i3 2R 3% gﬁ‘a FRhOL 613364 )ﬁ%} 19873 BEN2%0)d 212Y10b cor. 5., 3

Hy al36t (t, 06096 HA) 8 ) m(mmwrm Fraam Exanpl e 12, step
C (38 nmg, 0.1 nmol.) in N@C}I(l nL) was added acetic
h ' 19 L . . 042
gg—l-y r’lbg V3 O ynthesis o (25,35 .45 o0 1,83(,4ethoxv-benzvl)-

hour s, -3.4.8-tEha d K ) : ,c acul&ethvl ester
added, and stlrrlng was contlnued overnl ht. The
reacti on was di Heft-ed-@ipr R dngi\b sat. aq

NaHCC3 and brine, dried filltered, and

concentrated under vacu A7dyeNwas purlfled

by flash chromatography (12 g Si 02, 0{8% McOH: CH2C12),

suspended 5 in H20, and |yophilize

1 {(2S, 3S, 4S, 5R) - 2- [ 4- chl or 0- 3- (4- 82hoxg- beRZyl ) - pheny
- 3,4,5-tri hydroxy-piperidin-I-yl}-etfRHnone (14 ny,

3@5@% St Fflag 2o aheBRY AR iRty £, R0 s hil0.1 mmol)

an?l NAHCAd(42Irg,. WS mnzbl 35n 1 Hizl, EOAY:EtOHHL,O(d,5 dElatWo@‘was added
1HI), 7.07 (d, J=8.84 Hz, 2 H), 6.81 (d, J=8.84 Hz, 2
mﬂ}ly chlggfarmats (43 gb. @ﬁ]rmgpolr.b Thyg rgactiongvaggtirred for 1 hour, then diluted

w{t_&%ﬁk@é&%ﬁe@&zﬁtg %b@@%@ﬁh%@ l{%”@l(ﬁr@k&%ﬁp@%y&%m, filtered,

and. cbﬁcenﬁia&ﬂﬁinderl%m#ﬁym ffge sdstduefwds poriB&d B {108 elromatography (4 g
- 3 4- - eq e .
SlQﬂé}rW% MGQHEC&M%;@%/WEQ%W@Q,&% brophilizee igive £2Sa3-45,5R)-2-[4-

chidth h}y&4 @tﬁ&}?}f beﬂi@%hglyl?g,Q,S -trihydroxy-piperidine-1-carboxylic acid methyl
ester (12 mg, 0.026 mmol., 26% for 2 steps) as a white solid.

'H NMR (400 MHz, MeOD) & ppm 7.32 (d, J=8.34 Hz, 1 H), 7.15 (dd, /=8.34, 2.02
Hz, 1 H), 7.10 (d, J/=2.27 Hz, 1 H), 7.04 - 7.09 (m, 2 H), 6.81 (d, /=8.59 Hz, 2 H), 4.80 (d,
J=6.06 Hz, 1 H), 4.00 (q, /=7.07 Hz, 5 H), 3.81 - 3.86 (m, 1 H), 3.70 - 3.73 (m, 1 H), 3.60 (s,
3 H),3.54-3.59 (m, 1 H), 3.46 (dd, J=14.40, 3.28 Hz, 1 H), 1.36 (t, /=6.95 Hz, 3 H); MS
(ES+) [M+H]" = 436.
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N HO,, OH OH 15 To a solution of the crude conpound
from Exanple 12, step C (38 ng, 0.1 mmol.) and NaHCO3
W@ 2008/08268%. 5 nmol . ) in 1:1:1 Et CAc: Et OH: H20 ( 1PGI/mEA00H079654

0 C was added nmethyl chloroformate (23 L, 0.3 nnDI.).

9! ethoxv-benzyl)-

concentrated under vacuun1 The resi due mas purlfled by

flash chromat dﬂﬂDb( Cb%égm\v;ka}QC12

suspended in
(2S, 3S, 4S, 5R) 2- [4-
f 3 4, tri hydr oxy- pi
per|d|ne I-carboxyllc aci d net hyl terl(12 ng, 0.026
mol ., 26% for 2 steps) as a whitO'solYd. o NVR (400
MHz, MeQD) 6 ppm 7.32 (d, J=8.34 Hz, 154), 7.15 (dd,
J=8.34, 2.02 Hz, 1 H, 7.10 (d, J=2.27 Hz, 1 H), 7.04
- 7 'DCQa dtutiéh &J‘Bthe Orudd c()ﬁhpodneﬁfr&ﬁ Exlampﬂe H) stef CB@S(rﬁig, 0.1 mmol.) in
=6. 06 Hz, 4. 00 J=7.07 5 H), 81 -
I: g Eg@H(EppAg_c (|l|)mL)3wq750ad_de@ al'b@ 1§q¢ya11at¢.618 ;@ A2 1(ngnol 3 E|§1e reaction was

st%ﬁeg%ﬂ_r. lggoLksrt thggh%nlbggprﬁz&% ulgc?e]_l)gg&wér‘ﬂ _'g‘%srié?fdtl%m%'?glﬁiﬁe : flash

CHEMMBAPRB (O SRBBO A0S MERONTHITEGAperficd S HEYAmdl IgopBlized to give
Synt hesi s of (2S, 3S, 4S, 5R) - 2- . T

(CP RSN UHo2- el&lp&%—éﬁthgéﬁﬁpgyl) -phenyl]-3,4,5-trihydroxy-piperidine-1-

caﬂfb‘?&Ws heid: ﬂyﬁarﬁlﬁ}b_g gé(?( 0% dl{ld '3?% %—IQ @%B_ig)x(l)él alyPhiRGhofld.

sol ullH Nmm(4mnaH@;MeeDo@mmmdzf(n omgaxlaﬁgpu H) ]721,6 sT. E(D(rﬁ; 2 H),

7 B 206 TR SEAL2 o S8l it TG 2 A8t 53052 Ha 1
HY3D) S d)dr{%ﬁdz ﬁgu 7 (OWLe 3 ‘H}eplﬂé,‘gﬁgﬂh O@t(ﬁd4lfﬂd§%6 (dd, J=14.0, 3.4

acuum € reSi due Wwas puri y fl

Hz, Hr d)rat6dg+ aphgm,(3HY 355902369 (hOpEHNES6 @d2Ei23, S Ushzeh#BHB.47 (dd,

PR ETEAR IR TS o%§d'?%%e[g}a§i§/ﬂé§r5?z@/’ R - 3, 4, 5
-tri hydroxy- pi peri di ne- - carboxylic acid allyl

am dg14. 14 fdmpR- 1@3%vmﬂ£ds1s,of$@§/gfsas SR)SE-PPEhlg#s- 33(4\L\é’thb>@v-benzvl)-

sol id. 1 v - NEQ s 5uppm 7. 32 (d. J=8.
He, U""e"y ﬁ%( TR T07 (d. J88H22

-
H),680(d 8.8 Hz 2H) 568-579(mJ172

J ,
10.2, 5.3, 5.2 HgGJ O~ Cl |
Q\DMIJ/\NJ\
HO t OH

OH

To a solution of the compound from Example 12, step C (50 mg, 0.13 mmol.) and
K,CO; (55 mg, 0.40 mmol.) in DMF (0.65 mL) was added methyl iodide (10 uL, 0.16
mmol.). The reaction was stirred for 3 hours, then diluted with EtOAc, washed with H,O and
brine (with back extraction), dried over Na,SOy, filtered, and concentrated under vacuum.
The residue was purified by flash chromatography (12 g Si0,, 2-12% MeOH:CH,Cl,),
suspended in H,O, and lyophilized to give (25,3S,4S,5R)-2-[4-chloro-3-(4-cthoxy-benzyl)-
phenyl]-1-methyl-piperidine-3,4,5-triol (16 mg, 0.040 mmol., 31%) as a white solid.
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H, 4.92 - 500 (m 2 H), 4.77 (d, J=6.3 Hz, 1 H),

3.94 - 4.05(m 4 H, 3.86 (dd, J=14.0, 3.4 Hz, 1 H),
W@2@8/04268 81 (m 3 H), 3.59 - 3.68 (m 1 H) 3P(BE(U$11)(17/079654
J=7.3, 5.1 Hz, 1 H, 3.47 (dd, J=13.9,

s 101 gt b %@9@1&9@1 25%&%@% 67%20 Batim 110

l Z z,
7. M(cfah.]% @_ﬁ%@yftigwg?pgl ng 6)H425H) r6|88 (d, .]H:§6H 2Hh61 03 (s, 2 H),

eny|
q, 3H/ .1, 3 P%)oB@ﬂl(d@ JF1Q.hed 2ohpBlanti )y bad Exaimgie 1 1D, 3.21 (t,

J—%{ﬁﬁ 7 IR Rador g Y Uk AR A et P b8 6 109 1z

HY).1X8 3 Anol39 ¢, JH6® HearH),MISBS+sINIFHEC- 3ar. 3 hours,
3t)hen (gl | ut ed V\g th EtOAc, \D/vash\cgg WI)S[E\:I’I Hgo and brine
(wi th_back extractlon), drled Quer Na2804, filtered
and @3hcixample20;, Syathesis of (29.3S#Rs 1 thoxv-benzvl)-
purlfled Mhent ’ $ £ b 1A O ¢
McOH: CH2C12) suspended in H20 and Iyoph| lized to
gi ve (2S, 3S, 4SH8R) - X{ 4-%
phenyl ] -1 - net hyl - pi per

r|oI (16 ng, 0.040

mmol ., 31% as a white~sd N AD 004\288

PCT/ US2007/ 079654 |HNI\/R(400 l\/Hz, m7 35
(d, J=8.1 Hz, 1 H), 7.20 - 7.24 ( .17 (dd,
82,19Hz,1H),7.09(dJ'5'T% , 6.80 (d,

J=
J=8.6 Hz, 2 H), 4.03 (s, 2H), 3.99 (QHJ?.l Hz, 2
H), 3.64 (ddd, J=10.5, 9.2, 4.8 Hz, 1 H), 3.33 - 3.37

(m A Bepardtichlof((BR.4SI5106R)-BlA, 5 -ﬁrlsl‘l)cnz&oﬂs?) (6—056nzdlekvrihet]hyl)
4.8 Hz 1H) 274(d J=9.3 Hz, H) , (t, J=10.9
tefeghydyo g H;yrog—2951 ( etrg—Q:ﬁ)enzyl levqoypy;p-neseg@.(y g, § &_Enmq{)swas

dlgssggrﬁ%} élL %ﬁg(%}s %‘gd) @sgzt?rj nE%iﬁﬂlg é(ﬁdfd%é&”@ﬁl&ﬁﬂ@g (7.0 mL) and

stipted ay tdonGtemparaony et dnydht.| Tdﬁtdty:hctmnpmkude ive vwhsddded andostirred for
of

1 b SRS b1t oRrap S itk SPSrno B THS CRIH b atchyith water

(2)(16-91L5 ﬁ@&)ﬁ%ﬁ@lu%l@é(ﬂb@ﬁatg (219 rnlé) brine, dricd gsodlurn sulfate) and
Tetra- O benzy [ucopyr anose d, mmol ) was

coaip@maltadadldmmm@ [asi® siticarizgl. colltmmt éhremmogtaphxe widis)-added

e 7. ) tr r.oom
o(faisue iR aish b 7Th ek S B A E Pl
(b@ﬁi@@(ﬂ(yﬂ{%ﬁ} fefra®fliré-QH-pyron-2-one (83%).
B. Preparation of (3R.4S.5R.6R)-3.4.5-tris(benzyloxy)-6-(benzyloxymethyl)-2-(4-
chloro-3-(4-ethoxybenzyl)phenyl)tetrahydro-2H-pyran-2-ol. n-Butyl lithium (2.5 in

hexane) (1.263 mL, 3.16 mmol) was added dropwise to a solution of compound from
Example 1, step C (1.028 g, 3.16 mmol) in anhydrous THF (15 mL) at -78° C. After stirring
for 30 min at -78 °C, a solution of compound from step A (1.7 g, 3.16 mmol) in anhydrous
THF (10 mL) was added dropwise and stirred for 1 h while allowing to warm to room
temperature. Aqueous ammonium chloride (10 mL) was added to the reaction mixture, THF
removed under vacuum, and aqueous layer extracted with ethyl acetate (2x20 mL). Combined
organic phases washed with brine, dried (sodium sulfate) and concentrated under vacuum.

Crude mixture purified by flash silica gel column chromatography with 0-20% ethyl
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1 h. The mxture was extracted with ether (3x20 niL).

The extract was washed with water (2x10 nlL), aqueous
wWaoesMmoks car bonate (2x10 nL), brine, dried (sPCi/Uf007/079654

sul fate) and 15 concentrat ed under vacuo. Flash silica

acgf keyllgieg%aglf:ng? éig J4n &g?fggﬁ)ats\ég(# ERQ}%%%%is&beggyloxy)-6-(benzyloxyrnethyl)-

54881161%,-55’4 BfRbxybchzPthch 1()tlaem@dlrmmpﬁan 2-ol (29%) M+H,0 = 802.1
benzyl oxynet hyl ) tetrahydro-2H pyron-2-one (83%. B.
Pr ep(;rP;remaxailoﬂof (2R.3R.45)-2.3.4 6-tetrakls(benzvloxv) 1 -(4-chloro-3-(4-

etl}@?%%@h%)h@mﬂreﬁ 5 Lok PEOZYRA ho BibPE Pﬁgds%){%tljgdéent (500

mghdxoess) Br (K@} fldxybewayiddet eoyboiret frad scipd 2380pyg, @6 @rmol)) in
h 2. 5N 20 h (1,263 nL
an%wir@u?rgwi@g%%t Arddd gldr)d‘ﬁd;sgfée‘f oAbl 2813?95}?“6?1“1“ quenched with

1§ 96&%%2&0&5&@ 'I( a)”@itﬁacﬂed ﬁ&ﬁ&cﬁog&l%gﬁlGQQXﬁ) 141@) %Hiblned organic
i n anhydrous THE (15 nml) at -78 C. After stirring
fr&@ions we@twashsd @jthadrivo) dndddwensfodamldfaw cbncﬁmetedpméer reduced

eyl st E0Rp i O ST P | owi g 1 0 war m 0

roonp, pepREHGH & (6R AYSSOYS, 5&9{@(%%%;@17120%%1&%&@0 6-(4-chloro-
vvas added to the reaction mxture, THE 25 renoved

peyidien. & sohytian ofscompotrdifromtsteped I(fiﬂO mg, 0.5

rnrno t ‘?]& Zon%aglrn eéO{—lC@ ?’m]ﬁf %Ibd[ f %%% acalﬁg{égg‘ﬁ% én\r’]\’?ercgfar 8IGVGS (250 mg)

1ntdliulﬂﬂromaﬁiaﬂm20 rﬁl)ﬂiiereﬂ‘bﬂﬁxed%vsmﬁglftl T taacﬁéxamtkteﬂelwa“seooled to
gel colum chromat ogr aphggvvl th 0-20% et hyl

roomemper2BES tenTyo ebydridedd6@mey Her arﬁeolt) yagpdded and
regé%d?g g{_&h‘%%al % h, TEhe ?ellcélz)g énr%)ét)l}l eov)gil/ ﬁléer?%, éiﬁ% d a);](l;[/h rr%lchloromethane
(2§) -rnL) washed with water, brine, dried (sodium sulfate), and concentrated under reduced
Prihb. g A0 B9 W Obp S P B OGRS O£ Y0
anﬁ%&nﬁﬁi af&@ateawg’tef"glgdfeﬁ{) )p%léﬁ(d%ﬁ%ﬁ 98()\@ 4 k- t(lﬁ(‘b%ﬁiﬂd;&‘)é‘-(

- et hoxybenzyl ) phenyl’ ) hexane-1,5 To a stirred
(belmztymethzﬂ) ©é4shiver- 8+(Fh et@agb&xﬂybﬂ@yl)ﬁlpngdlneﬂfmg J4%o).

#ﬁzgﬁéﬁdﬁﬁ’ %ﬁ%yg SR opad 1 am, st (§7SH%,L3§ RS9 9¥%dd, J=0.40.

8. §(§ '2r§3eﬁz Oovay BLght J @Q@‘Hz' P @%t@fg%@ef% hag) i i, 499 He, 1 H)

sodi um hydr oxi de ract e
3.66 6hl/op 3tz ahb 3(@((1,01%81&4 Hadnﬂi) héd (&, gabdE, 2.65 Het 1 Hns.84 (d,

B C St} BB ec kS RGP R o e 1530 e

HPJI adg&tj 48736 M, 1@1‘}"2&'&@%1—.182393 i) ;1@1)@56F(aemroag6l 9 1qf1) 4.88 (d,
tris(benz (benzyl oxymet hyl ) -6
J= lpéﬂﬁcﬂﬂ dﬂ%M 89 (&4 Jel hé Wehii)ﬂ)%r(énﬁ i ldilhe 77 Ad, J=8.59 Hz, 2

HERRIART- 2 SRR SR ER S 6300080 Ay v e
[MEiEegian. si eves (250 ng) |n d| chl or onet hane (20 nl)

wer e refI uxed overn| ght . The react| on_m xture was
6 jriezat A BatSs )—.Zr(benzvloxvrnethvl) 6-(4-chloro-

é%uﬁ\@ﬁ oft @dla%ﬁ‘é’ 50.065

i tTonal ' ctron m
rnfnol)t Waﬁdh,ssajlvddmedetmnﬂtﬂﬂedl ﬁﬂl) and Itl’ehthd meth 1(0?2&51[[111) c;arbonate (18 mg,

0. i\%ﬂggoﬂ} g‘é%ganv%ﬁtgér 0r ij;ndgléggg 5oed%rnet %(Ijlle %8 1?]9 'd mmol)awngs added and

stirred overnight. The reaction mixture was diluted with ethyl acetate (10 mL), washed with

water, brine, dried (sodium sulfate), and concentrated under vacuum. Chromatography on
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pressure. Chromatography on silica gel (50 to 100%

acetonitrile containing 0.1 % ammoni um acet at e/ wat er
w@e@dioensy provi ded (3R, 4R, 5S)-3, 4, 5-tri s( benzpdDK§I02079654

(benzyloxynethyl) 6- (4-chl oro- 3 (4 ethoxybenzyl)phenyl

sﬂ%.%l] %e? K)%O tIQ %8%13 trs)n%h 34?@21&1%1 nllllcl)rg a%'ztaﬁzﬂ/vbaéer gradient)
rédﬂédg 9R45t9) -3,4%5- 5&(b02|_1|§§518x§7')22 (Henk&loﬁylﬂ@thﬁzl)b @%&3'3&%

et@%%ewl) Hhﬁgyléé mﬁthylplnq}‘ldsleg%9 e, 3obe) McH*H%& b Hi 3.79
(dd, 21923 58 aRISHEIR P2 4.6 ihoxd T floy3f

hst@rd}&nfedhvlJ‘lﬂlBthaDDﬂdZmdlﬁe 36, 5-4{:1C43C61dp0uh%11f®0rﬁ GtebIZE (5]) nhf}) in methanol
4. 48 2. Hz
ang, asetw( %Fld o5 }Sfoasg@aﬁé@“/mqs P%Q%@O(r%gji uydirlHa%m%pheie fgr 4 b. The
regfct%"ﬁ 1{1194‘[ rd W:!IQ ﬁﬁ@reh'%hro&gﬂ'a p@d ng e(l% an!i nchtraed. %hr(lﬁl)latography on
dd, " J d, J=8.59 Hz,
sﬂH)a gkl Q.E) to lﬁO%BaOQtthﬁlb dd)ltalmﬁg OE%)amI:{lMﬂhﬂlJaceﬂtﬁﬁwﬂer ﬁadlent)

Pr. i
prp SRR TR SR SR By D e By Pty ethy -
pi érfti®d18 ArPeriol (6 m ? 70%).
(4 et hoxybenzy phen [)-1-net hyl pi peridi ne. Conpound
fr omHSNMR GOOS‘GHngChIOer@En 306 powl 1.4 s/ $sdkNEd) 282 (s, 3 H) 2.05

OFdr BoRk 45 (b T Hro T3 TAER Trads b, PR m a9 w2377

(bEISX DU E3 ROARTER Bamﬁz fz%ﬁ) 341 gb@ 32 ATBhY (q\ﬁﬁmdct@zd 2 81 (d,

stlrred overn reacti on m xture was dil

[ he

TS T B GO t-5 50 ) e b . o 2 HbeT e J=7.58
dr.i ' f.a and concentrated under vacuum

H%Th@ﬂﬁ?%?%%ﬁﬁyfggfiggtﬁf2008/042688 PCT/ US2007/ 079654
silica gel (50 to 100% acetonitrile containing 0.1 %
anmog2 Lm i ple /1 veSvakhgisadi(28\8 R 4R5 9.6 RY2(4-chloro-3-(4-
(3R 4R, 5Sthéxvbehz{1ipenP B e thoky tetrdRaAPe2 MMM raKLI.4,6-triol

- (4-chloro-3-(4- ethoxybenzyl)

phenyl ) - 1- met hyl piger id 2909, 56 %9. M+ 782. 1.
F. Preparation O
(2S, 3S, 4R, 5R, 6R) - 2- [ ,;enzgl) phen, lyl-6 5
hydr oxynet hyl - | - net hyI - piperidi ney(s, 4, “triol.
Conpound fromstep E (50 ng) in nefthan and acetic
acid (25 uL) was treated 5% wetH®d- Cy( 100RDg) under H2
at nosphere for 4 h. The reaction m gure was filtered
t hrough a pad of celite and concentrat ed.

Chr omat ography on silica gel (10 to 100% acetonitrile
contAi Pricpya@orloMSifpBedbates no-€lewaivyldonahlyleittipxy)-2.2-

be‘ﬂ%é/tﬁﬁta{éy |D1Eﬂ15’?atz5]d’ikarb&>%dﬂb @?fd ﬂl Q@l% Iﬂm%I)t\ﬁds‘%llddécﬁtor@solutlon of
“70% . IH N MHz,” Chloroformd) 6 ppm 1

trlph:@‘ly%olsizhln@(%lp ng @)291(4gnmgl)|+|) 12,105 of (Thit. atgoqrn &mger@u% After one

heihg it o 5 Xl st p (165 2 0505 afpbh s g0 in 0.5 mr
THE viadsyrhgSailwhdfolloSed b thd) addit®D dfdhioBenzortactd(l 18 uﬂ) O 914 mmol)
6.81 (d. J=8.59 Mz, 2 H) 7.06 (d, J=8.50 Hz, 2 H)

vig pyrings. This qupnge spBitioprwasstirree fag)227honrs 4t goorg E;nlggature After
removal of solvents in vacuo, the residue was purified by flash chromatography (0 to 10%
cthyl acetate/hexanes gradient) to provide the title compound as a light yellow oil (104 mg,
50% yield). MS (ES+) [M + NH,]" = 566.
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15 Hz, 1 H); M5 (ESt) [M+H + =387.0. 6.21. Exanple 21:
Synt hesis of (2S, 3R, 4R, 5S, 6R)-2-(4-chl oro-3-(4-

we@elenydsehzyl ) phenyl ) - 6- met hoxyt et r ahydr o- 2H t PCDP§208T1079654
3,4,5-triol s oHOOH OH A Preparation of

(s 2% e 1& gt?o% o€}§2§ %@41@5@6&?5 (Q AN AR -et sz%ﬁnv% 6-

mbthc&’\dét@efﬂs&ﬂﬁ{ Zﬂahﬂb{lrbniﬁlﬂﬁ XE - Sodihh (fetEddi @ @)'ﬁmﬁdof%téhﬂ\/l solution
xybenz [') phenyl 290%<nEt hyl  benzot hi oat e.

in EJilf‘é]l*W awoﬁdéaci spileftan qfthgpcqmpayng fipnndisp)A (1494 nagidelp2 mmol) in

6 Ilml%o ‘ﬁftﬁ%&tﬂ%{%ﬁgé gyﬁ#hﬁﬂ%%%ég{)b%ﬁfﬁ' ﬂggegﬁﬁﬂéﬁ@% et%;lidacetate and

wishud withhveat&Sand irinre (2 G mboaBxa r‘ﬂiﬂe&)rgam(slagﬁr vy dreed vnrm magnesium

30 [) s added in. 0.5 nL__ THE via syri and
sufia. PP SalyerinEmRel 1 U8 ThRTBISER 6P PUEARY q¢iglyly by flash
ch'me[o?&l?lrlg?D )eth?yisaéé'tﬁe/ﬁé{{ahggednd T 5o MEARRIE cPieY %%1 g?lrectly to

was sti 22 hours at "room tenperat ure.
prcmmdahlfmlfcfetmmments in vacuo, the residue was purified

by ash chr.omat.ogra 0 o 10% . et.h
et QST RE AL GTARE Bl Pl ifghine g stimed for 15 minutes
at GOIR QMk ratfred TI'HIdeIM @J)l'uﬁéﬂl Qlad addb840 M frecRY1 YoBl #hove and heated
MS (ES+) [M+ NH4]-'- = . 44 WD 2008/ 042688
fopdI hoIg 60 fﬁg@ﬁeﬂ,reaglorpw@ep@om tgmoqm temperature and the solvent was

re\(qusiec?’ III?]t\ﬁagilos ST$ rR%lrhlé%lﬁeg’ldﬂEL 10116ﬁr L ny gregigﬁ(e@@q ;2 E%ﬁ]a%lélég column,

s-mBrhasctdietri{ Owater 00hVRarfimdMusiDAdétatON1 3 mintéshan ﬁﬂ)/rn\ﬁl@&o afford the
added to a solution of the conpound from Ste A (104

titkgreongpoynd (sl anopgr, te= k.83 inkignat. 7 mas d &% yagld rfﬁ)rnmt@&s)

5 vt ooy o0 Bt b Yt b (2t T B B2 A8 34 a1

HR798NdC/+@3%EHzVBE),d 822, W8 5O FRONES] 4108 (& U3 88 Hz lH) 4.02 (s, 2
filtered and solvents renoved i n vacuo. The re

Hyd 99 dr 717 Qe7dHéLﬁ HRIS 0 P ML Hend D S0 A1 2 506 368 (dd, J=8.37,

I a 0
o5 WLl P8 BLIEIENSSY: 20F o) HE. PEOCAR GRS " Birgh <P

acetyl chloride was added to 1 nL of methanol and
stir6.221 fBxarmpler?i2n Bvashesis®f#2S.884R, IROBI2:[MLE lord-Bi(d-ethoxy-
aci di ¢ sobdniziidphensl|-sdeied ok omb the1-bijeidini-84 .5 trivh above
and heated for 42 hours at 80 T. The reaction was
cooled to room te ; e soI vent was
renmoved i n vacuo. The \NE}S purified by
prep HPLC (30 x 250 9~ QY w—OH
acetonitrile:water (10 mM amoni um 'cet te) 15
mnutes, 45 ni/mn) to afford the conmpound
(al pha anoner, t = 13.82mi nutes, 8.7 g, P8 yield for
2 steps). 15 1H NMVR (400 MHz, acetoneédiG) 6 ppm 7. 33

7.25 Hz,
m g 1|3_Pebaration of( (g RI3R, 4§5 GS)% 4 5-tris-allyloxy-2-allyloxymethyl-6-methoxy-

tetrahydro-pyran. To a solution of a-D-methylglucoside (3 g, 15.45 mmol) in DMF (50 ml)

was added NaH (60% dispersion in mineral oil, 3.34 g, 0.14 mol). During this addition, a
thick suspension forms and an additional amount of DMF (15 ml) was added to get back into
solution. After stirring at room temperature for 30 minutes, the mixture was cooled to 0 °C
and allyl bromide (17 g, 0.14 mol, 12 ml) was added slowly. The mixture was then allowed to
warm to room temperature and stirred for 18 hours. MeOH was carefully added to the light

brown mixture to quench excess NaH and then the mixture was concentrated. The residue
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H, 7.13 (d, J=8.59 Hz, 2 H, 6.82 (d, J=8.59 Hz, 2

H, 4.48 (d, J=3.03 Hz, 1 H), 4.02 (s, 2 H), 3.99 (q,
wd:ﬂ)smms& 2 H), 3.91 (d, J=10.36 Hz, 1 H, 3PEOUS2085079654

(m 2 H, 3.68 (dd, J=8.37, 9.35 Hz, 1 H), 3.42 (s, 3

W%’Zdilu%eéiz ‘ﬁﬁﬂ b&é rﬁ%lflg @éﬁe@u@&f@&&ﬁgsd B/Iand conc]entrated_ to afford a

ye(ll3§ RS PARS BBy sdlicaf dgeﬂcl%hﬁfdgra%hgl@z@% IR®Wc/hRancs) afforded
nzyI ).-phenyl | -6-h roxgmst hyl - pi peri di ne-3,4,5-triol
(283 3RS, JR G 3 4Ot renp -afylepumathybfi-regthoxy-fetrahydro-pyran (4.06 g,

(ZRof 48050k n e fau AR ERIERIN. L e

tetra aso utiron o
(3 oB. Prbpat&tiomat] (BR14I$ IDVER §- 5@ iﬂrbs allwaﬁwa@aﬂé‘doi\i&hbthﬁa%rahvdro-
dIS erS|on in m peral oil

d} $qlption of compopnd ﬁoglu%tslé ﬁ\s(ilB& G m@oémk’gb&{”&oo ml) was
watgligteh 96@& OB Qb1 ED, nﬂ6)69vg$) 189484, E@n@)%aéoeﬁﬂ%d and the

into solution. After stirrin oom t enperature for
mEurristioredat, 90 G domd Xmnumueeswhlse mimmﬂwamooleﬁ angdmaluted Iwith CH,Cl,,

wisRE G K oThal o obeeds Rlaso fud P fuRplt v Getow solic

P@fﬂéaﬁ&ﬂ B:{} §1¢ic£ 8¢ chskraphyM OV - 4695 FenefHekhnes F?a@t@&féed 0

brown m xture to quench excess NaH and then

(3th&§ iR ﬁRDr&él wtrs-d ileent-e By lesymathgl-tetrglhydlue-pymnyleol as a mixture of

R B ean TTRTED0. Tt ad kel o coiarda g herancs

af f or CPr@parM&lﬂ SBR{4S, SREER )-B j4csatrisaillylyk ysd- hlﬂxﬂ@xx@ﬁéthvl-tetrahvdro-
chr ormt o% aphy § 20% Et CAc/ hexanesiﬁgaf for

sRylehlorge 42.85 g 257 g1mely bR i) @naqs QMS&lWrg}ﬂz—Clz (90 ml)

an?éﬂiﬁl?% SPELLR e PUSIA D T8 matsh LR s A1 o

sobutBn iRPICEHELAH0 o). dthe mixture was stirred at -78°C for 15 minutes and then
3R4 R, 5-tris-al |yl oxy-6-allyloxymethyl -t
ﬂp@?ﬁﬁ (s pe. B 7Sumabih R BT z§tbe(§%0 ml). The
reﬁ:t{o;i%ixtlﬁ)e Q}%@ st'f??éd) fol- B FAGHF l(SMQut% )tt W@“EC aﬂ@E!%ﬁCb@@ g, 98 5 mmol,

solution in
13nﬂ mlymkleédﬁwdnande whe stlmdmuV&"Gsfqr larfettﬂheatS 9Q@tek @nd ﬂ‘&n allowed to

W%@f;gm t%ﬁﬂéﬁlr%\xt)\lfeﬁ g%?%%g %Eﬁ%&gﬁgg gxlfals %Bgt?oh\é\% %wth H,0O and the

orE7 SOk RpbratANGafHcdavee vl?lﬁh H&(y eirRdY%al lewchthted to %1% a pale yellow
urifi catl on by silica gel c romatogra phy (20% 40%

oiEPaAELH Yl cazgel gbrgg@tography (15% Et Ac/hexanes) afforded

3 || t gt
{Sa’ écl? 6E§3?l?ntrgs aﬁ y‘?oxgr o 81 % gtﬁ}él%-t%trghryo rr%_ ) a(q?-%%e %24:9 g, 7.37

rnﬂnBl 37%}% a colbtksssil. D IHf% (}3411 120% MOAc/Rixafed). 40, 40%
Et OAC/ hexanes C. Pr earﬁt [ on of L

( 4"6‘1‘1%&‘3; l%nzvl)-phenvl] tetrahvdro -pyran-2-ol. Compound from Example 1, Step C (2.37
g, 7.31 mmol) was dissolved in THF (25 ml) and cooled to -78°C. n-BuLi (2.5 N solution in

-i4-chloro-3-

hexanes, 0.47 g, 7.31 mmol, 2.92 ml) was added dropwise and the solution stirred for 15
minutes. Compound from Step C (2.47 g, 7.31 mmol) was added as a solution in THF (25
ml) and the reaction mixture stirred at -78°C for a further 15 minutes before being allowed to
warm to room temperature over 30 minutes. The reaction was quenched with NH4Cl sat. and
the organic layer separated. The aqueous layer was back extracted with Et,O and the

combined organics dried and concentrated to give a yellow oil. Purification by silica gel
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pyran-2-one. Oxalyl chloride (2.75 g, 21.7 mmol, 1.89

m) was dissolved in CH2C12 (90 m) 15 and the
wWOorRoosH4w8E 00l ed to -78C. DVSO (3.39 g, 43.4 mmedT/US2008079654

m ) was added as a solution in CH2C12 (60 m). The

ch%r%(latltgér%a I‘é -g{)%elgt@céhe?}gﬁ% %r]d;;d @mﬁé SR (ﬁﬁa 4 d’g 31‘1% allyloxy-6-
al@l&@h&é_&hm d[l4tbh¢éh|8@1@l -$tA&E/-Bdnzyl) Pheny|[-ea@h{ @0-piatt 26E(0.95 g, 1.63

was stirred for a further 15 mnutes at -78C and Et3N

mpgl,§2%) as ggobrigpil. M ESHHMNIdded.60Fhe ni xture was

3“ Mt 1005 ARBRUNY § BYL ¢ BallIL BHYIERy 314
bemyiiHpesnyl Fhexaned st dione. Wwads acpotnioh ed cumpdsuﬂdZ@raI&tbptlheo 93 g, 1.59

L separ ed tw.c

I
) ﬁalg @%&Qﬁ%y (Eéﬂlél?jw% aégdeeaé)eés%qrgn y@m@wneépi@ g 1.5 mmol) The
m%tﬁrb fal E@Efr@c{‘ attl%oﬁ' t&ﬂlgél’gﬁl% fot ITHOTRLROMER R e bha ﬁbrtlon of Dess-Martin

exanes
pe@'@mm@? BRBR) W@s add'sdt (Sitisrired Wyd @xyinGedafor yhakgmteuhyhd thet the

d 2-. v L.37 379 .
refed oy S elthed S RO o) R e dpeSeth ayer
sePdraP HeARE aljhddis (hfyel( W Yok RRrBdR ¢ Witk (B, aridd hvd @fBentrated to give

2-[4-chloro-3

a Yoi].om Wasoysabidn fylrlﬁcgmr{w diliqaeget glivpanatpganhsifl Focd0% EtOAc/hexanes)
SRR SR PR P PP g o el blpheny-

heRam L5 -di@ned 0N 0SQ 11U03i ramol, 165 %4) X aReste sahcﬂ?Ml (ES+3M+ANHL] = 600.
2.92 rH) was added dropvvl se and the sol ution stl rred
for re Ll 1-6-[4-chloro-

zdhbx%@énz@ﬂd&%na% bl %t' P w@ygﬁ@@% pll ﬁgg% 0.60 g,

3 € reactron Xture strrre
1.03 nmmCe;an‘ﬁéﬁHe(lbmlmgzaahdldMBIdAﬂ\mS fo/mmmdtb(y angoaonium formate (0.13 g,

26 TR mepTLEK a5 TBET g ep 6 1 Bprar g anite misture

stAQH Pl RUFleraf@e f&apﬁo&)gbrrﬁ‘lﬁhﬁg the RaBiA0mBRE W8 then filtered and

conbi ned organics dried and concentrated to give a
copedritetedo Plrificagion biy & toh gal @yomaﬂogtaahg €l O‘VA,QOWJEtOAc/hexanes)

fé‘%%?%é?\éﬁ%iﬁéﬁé,ﬁm/ 0719834 .Sy QL QB AR cf129% 2P %oy

beﬁéfi)ﬁb n&né fS'SHﬁ% .2 ﬂmﬁo@m%i) MS (ES+) [M+H] = 568
oxyne 4- chl'or o- 4- et hoxy- benzyl
-t etGal?f\emr&tmm@ﬂ{ 2]

I

BSAR.FR, 63% 2:-[ 4-chl@g-3-(@nethoxy? Vl:ift%gnvl] 3.4.5-
trlg 9} ( Eg-psop%m%l)oxv] Qﬁ( (@35' %-l-dpe[n'vﬁoxvnlwthﬂ] 16)1per1d1ne {r(%%)?f’tﬁrbhz]PR (8

mgm ﬁa%)gh 'IEHP3(043 ﬁﬂ;hxew i@ilfteﬁ @Hbrydnclzax%mbpﬂeﬁe ccﬂfﬂpmﬂ Bre(eéblor changed
pheny exane-
fr% IT%F’c Ogi eoifeu@d’n(p‘é ARl i aseRpIng frem Stpd (19 n@ 0. Q%ﬁanql) in THF

(0 (%hgs%gg?tgef‘ %@e?ﬂ%%d g’ﬁ@ﬁql%glqg & %Ea w08k ttédg]%eﬂa@[ﬁfe g {ﬂ??g%ur%es and then

m xture was lrre
conesrpearcalt Rueificationlbshalica g dhiolheurogaashedd0%h EI@rAIcVIE:IXaMS) afforded

RS R R TR PraRS o beh S e mh S Crottiy BDTr By Doy -6
[(Qﬂa%r%é%g}ﬁ%é’ihﬁmpwgé' ((5 fhgnbb% EQ‘IQIWA)?M&IMS oil. MS

e organi c | ayer separat €d. The aqueous |ayer was
(Elsaftkl\/léﬂt]raéﬁ&d with CH2C12, dried and concentrated to

hydroxymethyl-piperidine-3.4,5-triol. Cornpound frorn Step G (15 mg, 0.026 mmol) was
dissolved in a solution of THF/AcOH/1NHCI (0.2 ml1:0.3 ml:0.15 ml) and heated to 70°C for
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25

af f orded

(2R, 3R 4S5)-2, 3,4, 6-tetrakis-allyloxy-I|-[4-chloro-3-(4-
w@rweny2ekenzyl ) - phenyl ] - hexane-1, 5-di one (0. 6RCHUSDODVB79654

nmol , 65% as a vvhlte solid. M5 (ES+) [MFNH4]+ = 600.

Pr eparatl.o .
Sd: 1? ir € ggx@gﬁj was o ngel%trat%d tgl 31 op(ale ﬁe W y vrlﬁi;ar‘%ﬂn by
r@pa{rélﬁx%ﬁﬁ%@(suhﬁre C18 30x100 rnrn 5 um, 10%-100% B over 15 minutes) afforded
4- et ho benz hen per| dine. To a sol ution

(2§f3 2f[r4cﬁh @9 (4get @XSB n@yl) -phend]-Arfydioxymefbpiperidine-

’%%2%97 & ﬁ‘*@% S R S A i
t hel’llHiNlSiﬁd (400 MHe, M@Oﬂ])@'pp@ﬂa 36@ EfH)gtMSB(rn SHH)[V ed (@U 8.6Hz,
mten}/)\;rturefor 1 hour e

2Hﬁ 28ud (a8 -ofre AH).i4 QSe%d?Hs)an 00 é‘d)ﬁ’CEﬁtSéHét ). X (dd 7= 3.0Hz and
1%@}@3 gé’gd<§’¥5”/ kS @l 1 A0 AFRS 97 AP M) G198 38 %, 3H), 2.70 (m,
11 il 87dedE2RIABR, 3R, 5S, 6S) - 3, 4, 5-tris-al | yl oxy-2-al |yl ox

ymet hyl - 6-[ 4- chloro 3 (4 ethoxy

benz %gl)

fris- [((E) pr operS e~ 6B ~pr openy! ) oxyret hyl | - p
iperidine. Ir(COD)[P TBO m)I% in THE

(0.3 M) was stirred Ong AT '§ ~oF OH2 unt i |
the col or changed 25 from red to pa e yellow (-5
m nut es). Conpound from Step F ( 333 mol ) in

THE (0.5 nml) was then added and tThe f&ixture stirred
at roomtenperature for 45 mnutes and™t hen
concg nFI%@éer%n @{"’ZR@K:@R '59%813?—33 @5 ltI’lé:ﬁlVg@)lv 2-allvloxyrnethvl 6-[4-chloro-
chromat ography (20% Et OAC/ hexanes) arforded (2
3-8l-dtRo SR &Ry DhedyldH roetbyBpipdridinhioXy alselngyh pf pﬂmptyin}i £®m Example

t - 6-

24 5y oSt SRR BRI A G 1 meg | dggnmoD. The

mfﬁﬁﬁE wHa§ @@2@3’529%2%9%5 g theh M1 V73R F£96 mrhd Fhsadded. Stirring
X |

W-ECAAR - ok SR Shous, s dimgurbens gty

colncen(%rag{(liyg :’%lsﬂg;l pe clthqlorlﬁgt)ogl\*,vglsly (lgj% %l C;?}rr}.panes afforded

sso
(2RHRILR B8, G‘Sf) 3T4:HPMWI&M(IQIOZ itth§1-8-[MchBrd-3- (ﬂie)ho&@doenzyl)
heated to 70C for 47 WO 2008/ 042688 PCT/ US2007/ 079654
pheoy kil ue®y-pippddiag QUme Oagredlntenl 5t edotess gilvidS{ES+) [M+H] =
sgpale yellow oil. Purification by preparative HPLC
8?sunfl re C18, 30x100 mm 5 gm 10% 100% B over 15
m nuB d&):paiﬁtﬁcﬁr afgdS. 36 2R . R, 6R) 2-[4-chloro-3-(4- ethoxv benzyl)- Dhenvl] 1-

NEOR acth pey ic.

m%éﬁoﬁ) 6?15136?(2’7\’1%@ @O %R)ll%g n 'E"ﬁFgEﬁln? wgg\/g’[ﬁl}é‘d u‘ndélozﬁl atélosphere of
Hitil the deor(cdh,ang‘le.d iﬁqrﬁlﬂzd, to pzlfé) yell@w&(ﬂ:S (ndnu‘r@s:) @pﬁllplzundzf@m Step A (62

4. 2 .00 = 6, 8Hz . 3.92.(d J=
o B0, 0 S50, S 0 BBy g
foHll_i’)S mlimidids atf(ﬁttﬂg% &Jﬁceﬂtrd’fad Pﬁ)nﬁ@atﬁ)é%@ s%i(@a g%ﬂ"ihro&a?d%re(ﬁlﬁy (20%

= /. . a

EtQA lm@ilﬁss) @ffOI(dEQ(%? SLFkR@R &Ry2- %?Mﬂ@wﬁggﬁtmyﬂmyﬂbﬁ@mﬂ] 1-
methyl-3,4,5-tris-[((E)-propenyl)oxy]-6-[ ((E)-propenyl)oxymethyl]-piperidine (62 mg, 0.11
mmol, 100%) as a colorless oil. MS (ES+) [M+H]" = 582.
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15

10

benzyl)-phenylI-6-hydroxynethy|-I-nethyl-piperidine-3,
wa2®sneie88 -'/OCl NOH HO OH OH A Prepar ae¢oosSmh7/079654

(2R 3R 4R, 5S, 6S) - 3, 4, 5 tris- aIIyI ox2 yI 6- [ 4-chl oro-

h@r&&nmn}l)l methwbﬁﬁiemaeadﬂ%d{z C@&nﬁ&ﬁﬂ ﬂ&m sﬂep1£9(54 mg, o 093
The 15 m xture was stirred for

mmgﬁ)?/em;qlsspmé iy solytigreoinhidFAA G 1@(51@3@0 5 g@l}(}é ml,@ 30\,@@ and heated
B A
b}bprepdrhﬁl\&d{EEC (sli’nllf ®<ﬂ€ﬂ B0 POy mind, 3%k 1086/108%aB©sgr 15 minutes)

oifresd 0§38 ACR A A TS hgrohyreb gl fdudrpamsthyl-1-

maths %p@ﬁ(hﬁé% A éiz mgh@ 0¥3 hinlol Ryl a%&% iHdnRrs (ES+) [M+H]
? 90 colorless oil. MS (ES+)

=fM:H + 20 582 B. Preparation of

,( S iﬁ\ﬂ\/ﬁ{ ?ZI%O(%\I/DI\L %\/I[e(A)DS lp%rn(l)7%1%m SIEIS]O%QQ &?nﬁ%l % O]7 %(li]?}] 8.8Hz,

I | |
2}@%%9?%48%145 Qﬁ? ([j4|((§] z %g??%)(% gﬁé{g %ﬁ%g %(,%%)3 Jor 7(%?9@5 3.52(dd,J

= 3@HyendP 4He, THE I 23-813P (wadH312.84(ed/ aidélz, &H), a?t(iﬁ)(sp}{é} 834t J=
7?'[‘ 31?f)until the col or changed fromred to pale yell ow
% Yi/)nut es). Conpound from Step A (62 25 ny, 0.11
mol) in THE (1.5 m) was then added and the m xture

stirg.ef adddipiennl Compobahdy € for 45 mnutes and then
concentrated. Purification by silica gel

chr W]ﬁﬁ@&fegﬁ’&éd(n%@%scﬁ%@ﬁﬁét@%ﬂ%@th@dsﬁ&b%Qn the art, the additional
(2S, 3S, 4R 2-[4-chl oro- 3- (4-et hOXé benzyl) - pheny
oln}pqunds listed below in Table 1 were prepared. Potent SGLT2 1nh1b1t0rs are marked with

anl ﬂEém345tr|s [ ((E) - propenyl)oxy]-6-[((E)-propenyl
n)<§xy thyl]-piperidine (62 ng, 0.11 rmmol, 100% as a
colorless oil. M5 (ES+) [ MtHiablel 582. 48 VO
2008/ 042688 PCT/ US2007/ 079654 C. Preparation of
(2S, 3S, 4R, 5R, 6R) - 2- [ 4- chl or 0- 3- (4- et hoxy- hgsgwliar ] 2hen ms

Comﬁoﬂn@ hydr oxynet hyl -1 - met hyl - pi peri di ne-Bydngprat ri ol (v+H)*
ound fromStep B (54 ng, 0,093 ) was

(2g3 g [51 Qgﬁﬁd Qy %h‘?ﬁ’@ O—g(l)NHleﬁ(:). 5mM:0.p
BlosOkh 374
mn 9&% e @é’ﬁa@e géatfl%jt 0 gi veo; pal En ;el 1iiow 0i Ie.

t LC fi C18,
SIS g B T (T T
phepg]-$<2 41]3((15%‘3’ ) tofraby e Bran-g 4t hoyy - behkytiPrphpnyt3s.1
trip}™- 6- hydr oxynet hyl -1 - net hyl - pi peri di ng-3, 4, 5-tri ol

Td—VB—EST)
(35]‘4}R|,—§R—,6S)s2&212y10xy-6-[4-chlor0-3-(4-ethoxy-
benzyl)-phenyl]-tetrahydro-pyran-3,4,5-triol* Co7H29Cl06 4834.1
(25,3R,4R,5S5)-2-(4'-Ethoxy-biphenyl-3-yl)-6-methoxy- 378
C20H2406

tetrahydro-pyran-3,4,5-triol* (M+NH;)"

(25,3R,4R,5S5)-2-[4-Chloro-3-(4-cthoxy-benzyl)-phenyl]-

6-(2,2,2-trifluoro-ethoxy)-tetrahydro-pyran-3,4,5-triol * Co2Ha4CIF:0s 476.1

(25,3R,4R,5S5)-2-[4-Chloro-3-(4-cthoxy-benzyl)-phenyl]- CyHyoCIO- 459 1

6-(2-methoxy-ethoxy)-tetrahydro-pyran-3,4,5-triol*
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1H NWVR (400 MHz, MeOD) 6 ppm 7.31 (m 2H),

7.22 (m

1H), 7.07 (d, J= 8.8Hz, 10 2H), 6.77 (d, J= 8. 8Hz,
WQRHog/oe80 (m 2H), 3.96 (q, J= 7.1Hz, 2H), 3.BOI/U8007/079654
2H) , 352(de=94Hzand94Hz 1H) 323332
8.0||L, J.II), 2 uu \‘, OII}, J. o'-r t,

— (3t 2 88 th—J=
(283R, 4R, 55z 2-[BKhlor6- Re-cthsidi-bérenblphaytpol

3.,4,5-triol*

6-- Qﬁl@dﬂh{@ﬂ@ﬁltﬂ%ﬁd}dﬁ-@@ra@}gﬂﬁmyr@ﬂg jrmfrfwd< Hgi?@?ﬁb[ﬁo he 4661
_a_r_t_,_t_h_g_a_d_d_l_u_g_na comaolinds Lst d elow in
X0 Hibitors are
N e alat o S SRS | o
oun For
2 39) - LA-FL ho )}% phenyl ] - 6-
g@%@éﬁ%ﬁ e o A L S b0 = 4451
XS §1y g pye Fﬁ 1%?0 3- (4- et hgxy- benzyl ) -
nyl ox te Q- pyr an- 3, 4, 5}
{(25 RoRei B b0 gt enayly phomi | P
3 éSztRhﬂhoess}et@hBérﬁM@k%—ywA 6Pl 3- (|4- CrabyiOs 466.1
mg@mlzgsre)r phenyl ] -t et rahydro- pyr an-3,4,5-triol*
L;LII'IL:?L/J.UO 404 J. \LD OI‘( ‘H‘(
(2S)3R24K, 4S)—Et[h@hyerb+3p(ﬂeﬂhd)x38bgﬂz)zl)@lmmlﬂ}o)< %ié INO 475 1
6Bttty iporigin: Bpbcdafydto-pabi- 32912406 | { GieRbiaf INOs :
/ ’)C QD /ID
(2§ 3‘R24EE ésml[m&n&o(ﬂcﬂthwb&ﬁpmﬁh): nenyl ] - _
6-03- ﬁ?et@i%l&idlfz %ﬁmﬁéi%%amg%&é@@)w? RYE AR5, 35St [ 10491
mg( LS00 478 4
2-[4- Chl oro 3-(4-et hoxv benzvl ) - phenyl ] -
X t ro- Yran-3 4>5-triol*
gﬁg@%@%? i E?%/\Z)‘? g 3 PCT/|USEQeR/QTQ656  470.1
phes :fdioéﬁfaélr T3 et hoxy- Benzyl ) - pheny] ] -
g% H32C1NOG6 AS
Ng (3933 Rethd? a@ﬁ%gh@ggé%ﬁ)eﬂ@%&yrb&ﬁgﬂp o-gyran-3,4,5-tfio
phenyldﬁg Styipdrexy-tetrahydro-pyran-2-yl}-N- C,3HCINO; 450
m@)lylzaqemnf@ﬁﬁ: or o- 3- (4- et hoxy- benzy! ) - pheny! ] -
6=propytsutfanyt—tetrahydro=—pyran=—S4;5-trtot*
AC2BHRRIGR03S,4452S,68 S 53R ctRxy-6-[4- chloro-3- 552
(4SthcXylenShl)- phemdt-L 4nctlidrgxeytritgazy-byraptdeny | 27H;,ClOy MANHA
yl@stefi dazol -1 -yl -tetrahydro-pyran-3, 4, 5tri ol ( 3)
C23H25CIN205 445 1 {(3
(2§,,34@15,8855@)[4-@1{1&@@1{40&90%-&?@%&%Xy- ber Zyl ) Ff)henyl It 408
phenyl]-6-methoxy-tetrahydro-pyran-3,4,5-triol 2C (M+NH;)"
(2S,3R,4R,5S)-2-[4-Chloro-3-(4-methoxy-phenylsulfanyl)- CioHo1 CLOCS 430
phenyl]-6-methoxy-tetrahydro-pyran-3,4,5-triol * 193RI 26 (M+NH;)"
(2S,3R,4R,5S)-2-[4-Chloro-3-(4-methoxy-
benzenesulfinyl)-phenyl]-6-methoxy-tetrahydro-pyran- CioH7,C104S 429
3,4,5-triol
(2S,3R,4R,5S)-2-[4-Chloro-3-(4-cthoxy-benzyl)-phenyl]-
6-(3-hydroxy-propoxy)-tetrahydro-pyran-3,4,5-triol * Co3HCl0, 4522
(2S,3R,4R,58,6R)-2-[4-Chloro-3-(4-cthoxy-benzyl)- 472
phenyl]-6-(2-hydroxy-ethylsulfanyl)-tetrahydro-pyran- CH,7ClO6S (M+NH;)"
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3,4,5-tri hydroxy-tetrahydro-pyran-2-yl oxy}-acetic acid

C23H27C108 466.1 nethyl ester* (2S, 3R

WEL0080§268KCh| or o- 3- (4- et hoxy- benzyl ) - phenyl ] -

4R, 5
PCT/US20

07/079654

6-(4 mathyl pi per| di n- 1 yI) tetrahydro pyran-3,4,5-tri
o—C26H34CHNGS—47+5—1 \Lo, or\, '-rr\, 5
(2S)3R24R A4S [ G @o{Atdetthoxgybdepyphraydieny é - 0 4563
6-B-frierdaBtodtho gf)ltai’dl’lkrdl%' - shraiB Ag)-triget r ahydr o &IOS, 4] 5436
(")AI—I’)7r‘1 N205S°491 “trigl
(2S%§ AR58R 380D 3- %ﬂet%‘i b&Qr3h) (hefil 0)‘)’ benzyl ) -
r -t gpgé‘thlOg 4682
k@% -ﬁaﬁ#fggoxgzrﬁ%&%}/) & arh%% a3 a1
G2 or o- 4< et hgxy- benzyl) -
b;%;%{ %b {553 0%0 r x - thot}; 3 %, P?) ran€2HpGLON- (MflffH ¥
i %@gf & /@\8 ilc acid 552 3
(H31C N ster 3R 4R, 5
CEpRAR S5k %r“ﬂé Ehiprp- %1%8&59 ‘Bhetoll) - 13 4s6
ph@ﬁﬂ&;ﬁrqthﬂswiﬁmﬁbs@yahﬁm@ﬁwr 41§ytfla |5-triol (M-NHEY+NH:)
(2S5, 3R 4R 5
(2S)3R241},4S©m)dr[é Ghlowp-Fréd-theyy pRemyl-sul f anyd ) o 439.C 442
ph‘bﬁﬁz ﬁ-lﬁ&t@ﬁﬁulfanyl-tetrahydro pyran -3,4,5-triol* i (M+NH;)"
lJIICIIyI C IICLhU/\ LCLIaIIyUIU lJyIaII 3 4,5 ti’ICI*
[2€0mdII3-(26 3R, &ESSBS5»3$) 5-BifydrSk@r 0- 3- (|4- met hoxy
mBABZLRES cfrb%\‘a)n tbhle]lyl@-'(mthBQ%—y t et fahgdmps@wrant 423
pHeay 9 5tr|ol (2S, 3R 4R|5
S)-2-[4- (‘,hl oro- 3- (4 pt hoxy-henzyl)-phenyl ] -
(2 é% %és{%r 1?18%‘0\@ '[E4e$tf16’ﬂ¥8ﬁe‘ﬁyﬂw an4{3 4>5-triol *
‘ﬁ‘ SRy PRSP BY YO B hoyy - bekBs 'y | 407
HOYT - 6- (2- hydr oxy- et hyI sul fanyl ) - t et{r ahydr o- pyr ah-
022H27C1068 NH3) + {1| ol * 50 O 2008/ 04268B
(2pERr4s200 71 @-&gpxy-benzyl) 4 met yl-phenyl]- CoyHyOs 406 .
6-pethor Ry do-prpr3dhi-8id* 3- (4- et hoxy- Benzyl) - pheny| {M+NH:)
C2Z2HZTCI00S 4506. 3
(2S,3R,4R,5S)-2-{4-Chloro-3-[4-(2-methylsulfanyl- 477
ethoxy)-benzyl]-phenyl } -6-methoxy-tetrahydro-pyran- CuH7,Cl06S +
. (M+NH3)
3,4,5-triol*
(25,3R,4R,55)-2-{4-Chloro-3-[4-(pyridin-4-yloxy)-
benzyl]-phenyl }-6-methoxy-tetrahydro-pyran-3,4,5-triol* C24H>4CINOs 458
(2S,3R,4R,58,6S)-2-(4-Chloro-3-{(4-cthoxy-phenyl)-[(Z)-
propylimino]-methyl}-phenyl)-6-methoxy-tetrahydro- C24H30CINOs 464
pyran-3,4,5-triol
(25,3R,4R,5S)-2-{4-Chloro-3-[4-(thiazol-2-yloxy)-
benzyl]-phenyl }-6-methoxy-tetrahydro-pyran-3,4,5-triol* C22H2CINOGS 464
(25,3R,4R,55)-2-{4-Chloro-3-[4-(pyrimidin-5-yloxy)-
benzyl]-phenyl }-6-methoxy-tetrahydro-pyran-3,4,5-triol* C23Ha:CIN O 459
(2S,3R,4R,5S)-2-{4-Chloro-3-[4-(2,6-dimethoxy-
pyrimidin-4-yloxy)-benzyl]-phenyl}-6-methoxy- C,5H27CIN, O3 519

tetrahydro-pyran-3,4,5-triol*
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6- ( 2- mer capt o- et hoxy) -t et r ahydr o- pyr an-
(2S,3R 4R 5

W(syoosm{msml or o- 3- (4- et hoxy- benzyl ) - phenyl ] -
d| hydroxY—propoxY) tetrahydro-pYran-3,4,5-triol

6-(2, 3

3,4,5-triol*

PCT/US2007/079654

\IL o | |L U \IJ- U U "|‘U U L
2-( @B, BURBRRYD))-R 4@ hlokd -3+ 9-cthdx4-HecRzytrt hg
pHeB N3 AR GihylHadky -tetrahydro -pyran-2-ylsulfanyl} -
ac@ﬁ‘lﬁﬁ&'é*] phenyl } - met hoxy-tetr ahydr 0- Py

Xy- et hoxy) -
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O- pyr 4
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y- benzyl) -
art2gluCBYQy |

| * 422

— e OT OS2 S SR AR S5S 6934 5-tT1
(26BRYEXy S 168)-2 afdyld4-tithmpy grreBy lyhy dipkeny | ] -
mERYHBRET-64R3ho pheyhydroatyhanddsttriol

Hydroxy-6-
(4-gL 0%,

nhnnul \

390

(2C 2D AD CC AoQ) 2 f/l f‘hl 6+6 2 r//l ni- hr
N ] OO)——7— O =4
]f_rc

2B>8@r49<5vR)n13{41ﬂh1 63 yéﬂh x@rm&{jﬂ Yier
S BRI adﬁs 14%%5%;11@'%@%%%% R

EJLI Vi il B VRN L

Hey—prReH
E&an-

ydro
yl]- C22HP80

511

hm(\/ henzyl') - net hyl - phen
; @% %P%{{ gg% e%th) %hErUlP' )

5 CasHao
22H2s06
C24H20CIN,O5

461

lic 2 id allylamide*
g%w?ﬂ%-t@hﬁ

Fary
yl@éfwl&@mdka%%m e*

Lthydr o- pyr an-

G2l S

496.1

-8 _tgox -tetrg
Oﬁﬁﬂ?ﬁa@y Wf%fbﬁru di n-
benzyl - phenyl TET NOXY- L et ranydro-
(28,3R. XRJSS%R) 2y[4}Chloro 3-(4- e%{loxy benzy>l/) ™
pheB |- SRR - ﬁﬁllﬁﬁ)—eﬂry(smlf@hyl)}tabraﬁy({rpépyeimc
3,4, 5priopyl i m no] - et hyl } - phenyl ) - 6- et hoX

2401 NG 464 ny\Lr an Q +rin|

ran-o, 4, o-1T1

x4 2 pb&iIOsS|

y-tetrahydrot

Ol

7)492.1

T DU O TNWOoOU To T

(28%& ARsY Ias;u@) 2B O Do b AZO)

? -rnethoxy tetrahydro- p%lran-
3@%%%% enyI met Hoxy- tet r ahydr o- py
S 3R

- 2-yl oxy) -

Cx»H,,ClO
ran323,274, 5-7t r

m di n-5-vl ox

438

V) -

4R 5S)-2-{4-Chloro-3-[4- (pyrj
chlro

e%ltl%el % %9m45a90 0-{4-[2- 5-
«ﬁ%e f; %e %%{t bk s SRS B
pyﬁ?/‘}' T ]?GHIZXU X SB8nzyl | - phenyl } - 6- nE

ettty

t hoxy-

ol 468

CISFP7CINGUE 510 Telranydro: pyran-3, 4,

(285Hs1 25688 2ACTI tddgbrnoregh-cthyl]-
phenyl }-6-methoxy-tetrahydro-pyran-3,4,5-triol

o-trirol* 51 MO

C22H2806

406
(M+NH3)"

Diethyl-dithiocarbamic acid (2R,3S,4R,5R,6S)-6-[4-
chloro-3-(4-ethoxy-benzyl)-phenyl]-3,4,5-trihydroxy-
tetrahydro-pyran-2-yl ester

CstnglNOsSz

526.2

(2S,3R,4R,58,6S)-2-(4-Chloro-3-{4-[(R)-(tetrahydro-
furan-3-yl)oxy]-benzyl } -phenyl)-6-methoxy-tetrahydro-
pyran-3,4,5-triol *

C2H»7Cl0O;

468
(M+NH3)"
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2-{(2R 3S, 4R, 5R, 6S) - 6-[ 4- Chl or 0- 3- (4-et
phenyl]-3,4,5-tri hydroxy-tetrahydro- pyr
WO 2008220686 CLNO6S 468. 1 acetam de*

hoxy- benzyl) -

an-2-ylsul fa

nyl

PCT/US2007/079654
(28 3R 4R SS 6R) - 2 [4 ChI oro 3 (4- ethoxy benzyl)

IJIICIIyIJ'U \Iul all= L yIIICLIIyIDuIIaIIyI)'L LIaIIyUIU IJyI =
(2SARHARY,E3 GRS 249O0CHIoro33 44 -Bthok y-bkiizyl)- S 455
PHeR S BR HRBSARE) rcRalyliréh)an s, Bsuidi<et hxy=aREhPy™
- m-no-pethyl 1 -phenyl 1. 6-pet hoxy-tetrahydro-pyran-3. 4.5
(2S 3@24R"|g§§§- EClﬂgl%-S-E-((igg- -methyl-pyrrolidin- 570

ﬁﬂég ofiyt) Zmnerhioks fefh ARG, RARNY ) CMLeNo, | 37,

’rfet Y phenyl }-6-nethoxy-tetrahydro-pyran-3,4,5-tr]| ol
2 §§g L A e
yl‘SX %’n% 9 st A do-eXBoxy | i|c SetrHShzy (M-H+Ac)
S, 35S, 4S, 5R) [Z-Thioro- 3- (4- et noxy- nenzyt J-pheny[ -

%;zwfg@i)@%%@qro 3-{d-hydroxy-3-[1-(2-
methgtl,aﬁumcr-ﬁﬂhykjfadiyﬂ -benpdt iptiemea)-b-noandogx y| i|c @dildCINOs 478
teahiydr@pyee3.4,5-triol

N2 2RI3SH4R-5R65—614—Cnrlere—S—(4—~ethexy
(2563@;3%1 )SSphggmﬂlgﬁeﬁ{ﬁl-ﬁiegw%?éﬁdtne# i’:l)f ydro- pyr Tg(g 2¢

th ra@l NY Ul 478
QJIEQ y‘Ijrl?) 2-14 %ﬂwélrolﬁ{)@fsb 4a et hox y%%gggyl ) - °
o’ env ]-6- (2 2. 2-trifluoro-ethylsulfanyl)-tetrahydrp-p
@) r3 Rg:g Fglgagr% él Xg trl ol (2S, 3R 4R 5
Lﬁe U &L §[L W1 )C1HLsClO6S 441
plﬁ? gx%}e l?ﬁﬂl 'y ﬁrﬂp Irp: PFEatnﬁ ! rarydr 0- pyr an-
O7 43 tr] nme I ocarbamc afid
(2523%225[’5%%}1138%3’1@ @iﬂl@p@ Efketgoxy-teﬁ/zﬂ)
CH3,CINO, 468
pls)lylirpmeydtqer%értesw 6- met hoxy- t et r ahydrlo- C22H26CLND6S

468 pyran- 2- yf benzyr -phenyl } estery (2S, 3R 4R 5
(2S;3B$}RQS) 233¢[4 2(BP—HEY1h®X-Vth|9hEH9¢U)ZyHt4hyI C 408 c1o, 532
chrlmerghlel}lyl6-6nrmbtlhoX);/—tettmhy<hhy1ct}frrzm—§),9rrSatlmoicZk 4,5- tF] Sf (M+NH:)
_%-WMN LII Cl. Ilyl UI l. III Ubal UO.III |92 abl U
(26 2R, 8858 R HB; [@5@)2 by drdxy-cthoxy)-benzyl]- 408
preh or@nBrody ahdxroheRaYs K- DNy | -3, 45- t S Ry&oxy} (vNHL)*

C25HR2CINQES2 5241 fnfra_h¥d_r_g_p¥r_a "_\/I est or
(263R, AR5$ R0 32. ERdrod3 (A1 L @6 Qy-3tbéy L (R) - (i gt hah dr o- 68 442
benzyl]-phenyl }-6-methoxy-tetrahydro-pyran-3,4,5-triol* 2125 (M+NH;)"
2-{(28,38S,48S,5R)-2-[4-Chloro-3-(4-cthoxy-benzyl)-
phenyl]-3,4,5-trihydroxy-piperidin-1-yl}-acetamide™ CoH7CINOs 435
(25,3S,4S,5R)-2-[4-Chloro-3-(4-ethoxy-benzyl)-phenyl]- C.uHuCINO 492
1-isobutyl-piperidine-3,4,5-triol* a3 ' | (M-H+Ac)
(25,3R,4R,58S,6R)-2-[4-Chloro-3-(4-cthoxy-benzyl)- 512
phenyl]-6-(2-methyl-tetrahydro-furan-3-ylsulfanyl)- C,sH31ClO6S (M+NHy)'
tetrahydro-pyran-3,4,5-triol* 3
(R)-2-Amino-3-{(2R,3S,4R,5R,6S)-6-[4-chloro-3-(4-
ethoxy-benzyl)-phenyl]-3,4,5-trihydroxy-tetrahydro-pyran- | C,3H23CINO4S 498
2-ylsulfanyl}-propionic acid*
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furan-3-yl)oxy]-benzyl }-phenyl) - 6- met hoxy-tetrahydro-

C23H27CLO7 (M:NH3) + pyran-3, 4, 5-tri ol *
WQoDSH%EESS PCT/ US2007/ 079654

o aXalllalwl

52 WO

PCT/US2007/079654
(2S, 3R 4R SS 6R) 2-[4-Chl or o- 3- (4- et hoxy-benzyl ) -

o0
\4ya ey | \/J.UUO "PJJ

(%EBNWR]SS@RQQIQ[)&F\@BIUM 3104 thbeybamydy- 0- pyr
2SR v Rpa Banyl-tetrahyd 3,4,5-
D P ety e By i

3- \/I m(\/\ hpn7\/l 1 - nhpn\/l 1 6 net hm(\/ tetr

an-3,4,5-tri

C25H31C1058
- 522

ah\/dr Q- pyrant

*
Pl 406

(M+NH3)"

3R 4R 5 S) 2t

W&Wrﬁlﬁﬁ: 3.pRamyld - 3, 4, 5-tri hydr|o

@é'& ([M WehRl (28| 510
Cy6H33Cl10sS +
ph \61%%)@%%11 y’Fl?u a%g”e g{mg}é oxvz“?'tflr arydrzg-ggyrasn- (M+NH;)
g?%g% I\@I—E—@% % 4,5-triol *
%%‘ q Sriosy 3 Jar oxy-3- [ 1- ( 2- 498
PhﬁB}%&@r FIRBY 1?1H§/’ B‘If%y Jeraliy %W Anhenyl ézéﬂﬁé(ﬂngy (M+NH;)"
€28HBYC1NO6 478" t et rahydro- pyran- 3, 4,~-tri ol
ZS, 3R 4R, 55)-2- {4-Chloro-3-[4-(I -meqnyl-piperiaip-
(2§13(B~x% 55)521@1(1‘ Ephmqyyhen]cylﬁp &y-t et rghygr o pypaN- 552
mER6HBREINIGoHFIn- B4 A Biot™ i ol * T (MHNH;)
\ L9, I\, FI\, I, Ur\) = LT L == UUll Ul U OF \‘-I" Ct hU _y‘ bCIILy: ) =
1-Q2BEAS OB 52 44-Lhloro-3-(4-cthoxy-benzyl)-
plﬁﬁ?lp%'éil 5 BrilREOanEH et dih Ny 13 Lotanaherdr o- pyr &rizdegMOs 1| o) 420
28, 3%&8551 - A1 Benib-3%4 élh&&twng Fphés - benz 529
3, ,ggﬁggrﬂg, gﬁrggqgfél@qz%mﬁom A% b%n%igé lodtaehd: [M+NH,]+
C2sH31C10O7 53p
(2§%‘| 3{' yl'%x' %qh%%?' Y e?tﬁ%%lnzylr) TG A 4CNOS | bl * 468
5 S) - 2-
drox etho ) ben yI] 408
2- " ;
géén%ﬁ@ijtre plperl 1% -yl?%ageggl?deh 3 4| SCHHAN,O; 435
(2S5 3R 2R 55)-2-{4-Chtoro- 3-{ 4- ( 2- Nydrgxy- et foxy) -
(2&2@%5&)32 [%@loro 3-(4-ethoxy-benzyl)-phenyl]- C INO 492
l-tsehlztyl-bippﬁéiny-IS}élr Bt hoxy- t et r ahydr o- pyr ar?‘-‘l?,zg,l\é-f r| dM+Ac]
——(AHNHS
(35(4&%3}32%(5&03 d%t@ﬁﬁb@z@lﬂ(pﬂc@l]ﬁ@xy-b)eg;lz[%::%-g}@m || 408

(2S, 3S, 4S, 5R) 2-[ 4- Cnl or 0- 3- (4- et hoxy-benzyl) - phenyl ] -

C24H82%1 NivaV o umap SCHT?, Tnlbiion; Assa -
( M H+Ac)

3,4,5-triol*

( 25, BrnaRs@BIBRjuces| a-THopHerIypa2 8GEXY-dseessipnynumber P31639;

GIL:400337) was cloned into pIRESpuro2 vector for mammalian expression (construct: HA-

SGLT2-pIRESpuro2).

HEK?293 cells were transfected with the human HA-SGLT2-pIRESpuro2 vector and

the bulk stable cell line was selected in presence of 0.5 pg/ml of puromycin. Human HA-

SGLT2 cells were maintained in DMEM media containing 10% FBS, 1% GPS and 0.5 pg/ml

of puromycin.

The HEK293 cells expressing the human HA-SGLT2 were seeded in 384 well plates
(30,000 cells/well) in DMEM media containing 10% FBS, 1% GPS and 0.5 ug/ml of

puromycin, then incubated overnight at 37 C, 5% CO,. Cells were then washed with uptake
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30

phenyl ] - 6- (2- et hyl -tetrahydro-furan-3-ylsul fanyl) -
C25H31C106S (M+NH3) + tetrahydro-pyran-3,4,5-triol*

W@ R)08242688 no- 3- { (2R, 3S, 4R, 5R, 6S) - 6- [ 4- chl or 0- 3PCHUS2007/079654
et hoxy- benzyl ) - phenyl ] -3, 4, 5-tri hydroxy-tetrahydro- pyr

b%_ é%%%%@g%%é%%%}y&ﬁ R/fg%qzi, 98'&\4%&%3 M Tris, 1
m§/2A3 3R Ben ARmar (BEA0N Hl"703)3 Towen6l MQXYtOBE Yibfake buffer with or

phenyl ] - 6-cycl opent yl sul | -tetrahydro-pyran-3, 4, 5-
WithsR BN SEnpauKpEcEe added (gg e cells. Then, 20 microliters of uptake buffer

CO@M%&%@@% ?]5@0'1?&5 St RERIPmE LB hﬂf%yceﬁ%%ég Wére incubated at

37ﬁﬁeﬂ%l @Oﬁfo@yeﬂ ohex yA st &adhylg the telashyidi optple Buffa, it kation fluid
i ol
Wiwdsﬁ(‘wﬂnwlﬁﬁ)s/vzeﬂ[) AnnCop M Guptake RGBSRy gounting
ra@ﬂa%’[}% u@l %34 &ﬁ{tm{lotp %Mﬂe? ?’ c{p@r&llt%r Nﬁtl"r ?Qc)kqf(pfn%rﬁéhts)
C25H33C105S ( M+NH3) + ro (2S, 3R 4
S)-2-[3-( 4 Et hoxy benzyl ) phenyl ]-6- 552
; ) in1 B hitionj A¢say C27H31C109

( M+NH3) 1 {(25 3
S, 4SHaRjan BefiamGlcyse cB8-Hads@iteokpe JeBG)IT); hamysign Budber
Nﬁ;z(g)rOg EX%IO)AX()’FBSR%EVBQ Iclgl_lé({ %%'0 EIKEFSth{}ror}oVne%tor gr rnarnrnaf}alon expression
(cér;’sﬁuatsfﬂ@s@%)ﬁgplﬂz@sgmogr)o- 3- (4- et hoxy- benzyl ) - phenyl ] -
C28H30CLNO6 52 ‘
3,4 IéEKx’Z%yfdksmﬁye pepdedter] with thecumprodyArSCIaE] -0l Rfesnuye2 vector and

th%% d @m— cle}_lélne Wwas sgleftfd n prssenc o{ 2 5 éf%l’nl of %urom%n)n Human HA-

S(DUEl'lyél]s-V@érB ﬁ{ahtdhllﬁed th BMEM mh@lid’ cdoaliid@ @ﬂ)ﬁ@ﬂBﬂﬁl@A) GPS and 0.5 pg/ml
f{(28 3S, 4S, 5R) - 2-[ 4- Chl or o- 3- (4- et hoxy- benzyl)
OIEPYMPYRM:N205 435 phenyl]-3,4,5-trihydroxy-pi peridin-|

-yl}

(3 HEERSR b amgaiag e ompndNSSL sty pediidngfg el e
(3CPOBIBRGIWOML) i4 TIMEM ins dibebytainin g E1% diBSe 1%, @GPSahd DS tg/ml of

[ MFAC] - (3. : . :
p@%p@%ﬁﬁg@wub@ﬁ BYsright &t 3dGhaoxy CRan S5 11y Wekedhsh Yaged with uptake

bu(f:?e% MORaA08 mOvde D HRE Cxt 1, Pi ST MECIE 'lg’rﬁM%IEP‘E@S mM Tris, 1
In Vitro Human SGLT2 [nhi'bition Assay Human

mg/@mhwmglsamusdb@mm Q%fs)ppHﬁe?r) tTymt}Qm(QﬁLtm,of apees bilder with or
P31639 . RESpur

B BhiRe o e R B iR 3ATy oG O bFeB R FbRRe burer

containing "*C-AMG (100 nCi) were also added to cells. The cell plates were incubated at

37°C, 5% CO; for 1-2 hours. After washing the cells with uptake buffer, scintillation fluid

was added (40 microliters/well) and '*C-AMG uptake was measured by counting

radioactivity using a scintillation coulter (TopCoulter NXT; Packard Instruments).

6.27. Calculating 1Cs, Values

The ICso of a compound with regard to a given target is determined by fitting the
relevant data, using the Levenburg Marquardt algorithm, to the equation:
y = A+ ((B-A)/(1+(C/x)"D)))
wherein A is the minimum y value; B is the maximum y value; C is the ICso; and D is the

slope. The calculation of the I1Cs is performed using XLFit4 software (ID Business
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SA.T2- pl RESpuro02). 5 HEK293 cells were transfected

Wi th the human HA- SGLT2- pl RESpuro2 vector and the
whenok/0sxe8hl e cell |ine was sel ected in presenceCHUSNE079654

gg/ M of puromycin. Human HA- SGE.T2 ceI l's vvere

%ICPQ%E}JI%Q elgylﬁé]ewat r'vlklgsgwg %%r ?c;%onslo 5& ov%oe/(()luga?f%n is model 205
ofekfrefsbity the human HA- SGLT2 were seeded |n 384 wel |

plates 10 (30,000 cells/well) in DVEM nedi a

cont ai ni ng 10% FBS 1% GPS and 0.5 gg/m of

puro@%&:l fiffectofGompounds n; ght at 37 C, 5% CQ2.

Cells were then vvashed wi.it h uptake 54 WD 2008/ 042688

pPCT/ Uszoennerrdesen! cleets ef cqwnmlf\w@nvezﬂwmew@lw using six

ré:%%a?rted Tnd I\@ﬁ%:?e-tre’la(? %ﬁﬁmf?esw :F\;éa'ﬁefld dn 458/ Iﬁ%h fat diet and

vine serum al bum n
indiveduallytheusdah au}bﬂ@ne niptidolie cugd. mra:rmlcw\xteb@pttovtdeé drinking water

C 0 s were added.to the cells.
anmﬂﬂ"?fbf%tﬁeﬁ Basly @mﬁé»&*ée%%ﬁﬂ)é? watghpcf1 ﬂa% 14C- AMG (100
NG ) cyRp&inal %ije &é?w%féﬁ o8 |v&|1a1§y e 8! mRlcAt &S o¥RIzEd with drug or
i ncubated at 5 37C, 5% CO2 for 1-2 hours. After
vehadhomday hevitbel inBkgulode vepinak eltmudnftiee yriscyalaimk has icolfiected for the
luid croliters/well), and C AMG
fOI}B*evaaseZ é“%f@g’stg‘F &&%‘hs&aﬁ%ﬁﬁlﬁﬁw YR ?3%%?? ﬁ@ﬁsaeﬁ Rfmguse body
wéightwatdr %ﬂs@fhp@i@fﬂ' fb@di cénkQRGabh REoMEh cf Emtlon of water in the
Instrunents) . In Vitro Human SGCT1 | nhibition

pastsayd Pemawolslmu wrﬁ glade deidy.cUrine wias poltactad daylpecentrifuged, and
asge[sgendeé'r igﬁl%:(o:seesﬁsoﬁ%%ltr@rlgb lelSIIl% flod\lgoogst%afr}n‘lrﬁg%er %goﬁggleréssu\?@%
milEgasi ol qucoé"d%XSGJ;e'H]pe@ WEREGRL ealulhted Hok?@8 ] @eht SolEicénd urine
transfected with the human HA- SGLT1- pl RESpur 02 vect or
glugnse conentefid- st abl e cel | 1ine was sel ected in
pr e W
ol 12 E s Rbnd ey T Bun LA QDN DorclIRR i TS done by
rnE(B@ thi 96sGREnpnohdGn hedgghntat dich pﬂ)sfte puhoapmropriatd bencEBiR DA, when
cells ex res ing the hu T1 were seeded in 384
talyjag intg pg¢ou8 %Sslgnwyc%ﬁrm@/% PRSCTipg fgdEsonprpptipn. Paste containing
th€ QREAV AN a%glnlﬂ}cf%ﬁgﬁsm ekc(%sgp 2R OFrR At opéornpound delivered per day
puronycin, then incubated overnight at 37 C, 5% CO2.
w@edolnﬁrmed by tHerativesiealiady wipgltlesd foned domsurapitd@. mvi

ey T]illggrethﬁgsmﬁ eC C&p Cw%dg/ggﬁl%v%g‘%%y E%E/Sanc? D), when

ordllBdoscd RO Mt 30 hE/RE ] dreths aﬁlbuMMf@K@re&ufglwosmﬁﬁh%%e 24 hours
W t hout testing corrpounds were added to the cel

folthwing dpeingi Byolomnarisors Confpil grengdsiexcaeted syt dimg glgcose over the 24
hotdC- AMG (100 nC) were also added to cells. The cell

P “tes were incubated at 37C, 5% C2 for 1-2 hours.

After washing the cells with uptake buffer,

scintjllation fl|uid . , :
All publications (e.g., patents and patent applications) cited above are incorporated

herein by reference in their entireties.
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was added (40 mcroliters/well) and 14C AMSG upt ake was
nmeasured by counting 25 radioactivity using a
W@ ei0av#deB&at i on coul ter (TopCoul ter NXT; PackarBCT/US2007/079654

Instruments). 6.27. Calculating I C50 Val ues The 1C50

of a compound with regard to a given target is

determned by fitting the ?Ekiwﬂﬁt data, using the
Levenburg Marquardt algorithm to the equation: y = A

+ ((B-A/(1+((C x)~D))) 30 wherein Ais the mininmnumy

val uwhatBsichirhéeismaxi mrumy value; Cis the 1C50; and D

is the slope. The calculation of the 1C50 is

performed, usin Fit4.software (ID Business 55 WD

20081/-0426%80@3%@6 7f¥PYE54  Sol utions Inc.,

Bri dgewat er, NJ 08807) crosoft Excel (the above
O

equation is nodel 205 at software). 6.28. In
Vivo Effect of Conpound§ s/ phat eyl ogi cal effects
of compounds of the inve on [was [det er mi ned usi ng si X
5 drug-treated and six vehiclg<treqted c57 al bino male
m ce weaned on 45% hi gh fBtc&i eff andr2
i ndi vi dual | y-housed in a Nal gen®Rjgt abol i c cage. The
m ce were provided drinking water and hi gh-fat diet

5 orpadaemi@upenttysicaingable saltlorpalvatafhierept, wldrdin:bi t um
Conppunds. were del.i vered t s. Jdn the, first, mce
ver X GHRigHE R IR, YO e aslerbir Wi
m / kg iglose ovNRye. The entire urine vol ume was
collected for the 10 follow ng 24 hours into the

net aBei ¥ ic@gR1 1 QB SRuv SR 1603V Fot 6F N(Rdsur es of
nou b O [~ £ONSHNPLHBN caonsunption
R LA i R S S
10 and wihdn€ i/NRuMRe iweRe SR, 8aRk y SORinerRag col | ect ed
daily, centr.ifuged, and assessed for gl ucose
conc@hb Rar ISgRAGEAELY hydepgen Au?mkmaﬁy sestitofgkalylnagy or
hdi&s8cle;of mlligrams of glucose excreted per day was
calcul ated fromtotal urine volume and urine 15
gl uchsie fluoncer®@Rati on. I n the second net hod, conpounds

were del vered in e.diet. Thi s done b m xi n

e ek o e S R it Seepd T M R o isheib ey Sy ifed atkyt,

15 C@PRKORICeYRyCang@nt ration, when taking into account
ggsgﬁiné %%y 3gﬁght and basel i ne food consunpti on.

PastRs i¢ bridien. £ O) R e CEhBep. RN Egalrormpoehal bosubstituted alkyl, aryl or

hEXE83 .each day. The anmount of conpound delivered per
20”was confirmed by cal cul ati ng ani mal body wei ght

and daon® ;¢ arisddpehdaily optighull sbsthoes atkjeordrigahd of

four conmpounds of the invention (A B, C.and D), when

or al $2agh Bos sdndsperdently boydipgri gt opstpnghesulstityied adkyl or aryl.

excreted glucose during the 24 hours follow ng
20 dosi4ag. E&lecmmun@ oh¢lawpht which anefrth¢ Srewby et ed about
1 ng gl ucose over the 24
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PCT/ US2007/ 079654 CLAIMS What is clainmed is: 1. A
und f the for R2 .OR2B 5 or a
pharnacedﬁ? éPFV“ 8?“%? %@%%Sﬁ%EE%Fm%%e t her eof ,

wherein: Ais optlonall ubstituted aryl,

cycl oal kyl, or heterocygle; \Xis 0, S or NR3; when X
is 0, R is ORLA SRIA |\ SR,/ or N(R1A) 2;
when Xis S, R is hydrogen/” A, SORI A, or
SR A; 10 when X is NR3, Ri A, SR1A, SORI A,
SO2R1A, or R1A; each R1A Rgo"nde ntly hydrogen or
optionally substituted al kyl, ard or het erocycl e; R2
is fluoro or OR2A; each of R2A, B, and R2C i s

i ndependent |y hydr og tlonaIIy ubstituted al kyl,
15 40 a|1213ﬂ0,0r1a0®)1§9§¢a@9 avich isef t ﬁ%Pqﬁw{%gen,

C(O R3A, CO2R3A, CON(R3B)2, or optionally substituted

al kyl, aryl or heterocytl e each R3A is independently
optionally substituted @l gy 1 or aryI and each R3B is

i ndependent | y hydrogen o¢_opft. Iy1substituted al kyl
or aryl. 20 2. The conpound qf cljaim1, which is of
the formula: A x R R2OQRRY 3 / WO 2008/ 042688
PCT/ US2007/ 079654 :
5. The compound of claim 1, wherein A is optionally substituted 6-membered
aryl or heterocycle.
6. The compound of claim 1, wherein A is optionally substituted 5-membered
heterocycle.
7. The compound of claim 1, wherein A is an optionally substituted fused
bicyclic heterocycle.
8. The compound of claim 1, wherein X is O.
9. The compound of claim 1, wherein X is S.
10. The compound of claim 1, wherein X is NRj.
11. The compound of claim 1, wherein R; is OR 4.
12. The compound of claim 11, wherein R4 is hydrogen.

13. The compound of claim 11, wherein R4 is optionally substituted alkyl (e.g.,

optionally substituted lower alkyl).

14. The compound of claim 1, wherein Ry is SR4.
15. The compound of claim 14, wherein R4 is hydrogen.

16. The compound of claim 14, wherein R4 is optionally substituted alkyl (e.g.,

optionally substituted lower alkyl).
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3. The conmpound of claim2, which is of the fornula: A
, XR RCOR2 OR2B 4. The conpound of claim 3,
waniosh42688 of the formula: A X & Rl R2CO R2 ERRBS2087/079654
5. The conpound of claim1, wherein Ais optionally
substJ tutgd 6- nmenber .aryl. or. het.e ycle. 6. The
conpbnd S SRR oF aiaf 1 Wi dE S SERIG Ty
or Ehed o IR Rt T USRS o™
fused 10 bicyclic heterocycle.,S. The conpound of
19 uwd @f elaim §7, el iogall stituted alkyl (e.g.,
cl ai W1, neund ef ghaim ¢ B & aemiopplly subsiuge
BLIR i Sited e conmpound of claim1, wherein
Oﬂ)%as I?%hb%%@le?I %ﬁéo%lé}ﬁgound of claiml1, wherein R is
OR1 15 . of .. claign. erein RIAis
hydfzoogen. 390%88%?%%&% e a@rﬁ%??&h%her ein RIA is
optipnal Iy substitut aIEIlge... .optionally
substir t ut B ogmeEnd PRSI 2 IRl Reo RIBAREDT & ai m 1,
wherein Ri. is SR1IA. 15.. The conpound. of claim 14,
wher@i n R Gogneyad Bé%lﬁl.m 20 vipreikaa Sosivnly %H‘]BSE‘iugidrﬁlkyl (e.g.,

W&hslifiowbSaent i onal 'y substituted al kyl (e.g.,
0%*3‘??%{ Fﬂfx el | P al kyl). 58 WD 2008/ 042688

PCT/A4S20 07 : Lai 1,

tor o o Kniing bf g TR e ERIBAME HREVE 70

wh i A i hyd . . .Ih d.of .cl ai 17,

whor gt n IR SorBlEs SR TS T e O B ARSI fagroten

o o The o oF Gy S vireial g oAR 13 1 opfiqgally substituted
alEATPRUBEHHallG s8hMed0d 100 Ly, RLA is hydrogen.

26. The compound of claim 1, wherein R, is hydrogen.
27.  The compound of claim 1, wherein R; is Rja.
28. The compound of claim 27, wherein R4 is hydrogen.

29. The compound of claim 27, wherein R is optionally substituted alkyl (e.g.,
optionally substituted lower alkyl).

30. The compound of claim 1, wherein R; is fluoro.

31.  The compound of claim 1, wherein R; is ORa.

32.  The compound of claim 31, wherein Ry, is hydrogen.

33.  The compound of claim 1, wherein Ryp is hydrogen.

34. The compound of claim 1, wherein R, is hydrogen.

35.  The compound of claim 1, wherein Rj is hydrogen.

36.  The compound of claim 1, wherein Rj is optionally substituted lower alkyl

(e.g., optionally substituted methyl).
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22. The conpound of claim 20, wherein RIA s
optionally substituted alkyl (e.g., optionally
wGQawsn#ze88 ed | ower al kyl). 23. The conpound of PCI/EBI902079654
wherein R is N(RLA)2. 10 24. The conpound of claim
23, erejn_at pe | A I's hydrogen. 25. The
corrp%nd %foompg?nrﬂa%{othe e| n at |least one RIAis
optionally substity )., optionally
substituted | ower onmpound of claim1,
wherein R is hydr p¥undRof claim1,
wherein R is RLA . of claim 27,
wherein R1A i s hydrogen. 29. The cotpound of claim 27,
wherein R1A is optionally subsﬁZP(at ed: al k§¥ (e.qg.,
optionally substituted | ower alkyl). GBx; The compound
of claiml1, wherein R2 is fluoro. 31. The conpound of
or@ piimaceutifrbycceentable seligraalvateghgeof, hereismound of

cl ai n compound
of cglsscn]‘ﬁtlfmﬁ% %@Pﬁ%@l Qy 6% ro g%rnh&&%%{m?h e conpound
of cB & optibpalherbeiitatdd2eyli Sydhgaﬂlt}dgﬁfheterﬁ@.cle]'h e conpound

cl ai , erein R3 is hydrogen. 36. The conpound
c* ﬁ:%orm@rei n R3 is optionally substituted | ower

| k 5q i enal _ )
goog 04§688%%9%%%%3%&@&2@%@&@2gc(%%% (gRS? %“ew))o
(GBI (&R ¥2)AOCR)-(CRRAD,, RE(RMR2B(Q)NRy- &(Bﬁ)ﬁgw&hh’rN&C(O)-

(ngfc) @n%ﬁbﬁ‘iﬁbﬁﬂ"{:@)&ﬁ% (3};5) e;glogal \li\d;ler eio?: Ais

het exRGYX €0, RPisBR S, SR, ‘S(D?'!LA)/S@}J!@§MN@R 2' aryl,
cycloal%, or heteroc cle; is 0, S or NR3; Y|sO

SohensKps SNkRdis hy@pgg) Doz, &(ARSQB)@@@@@B@( R5) 2) g,

PRl e bet e

(a Ra}PRRY, istnddpShRa ) NRECOODNRA( CERB) kel allfl, whbor
he)t(erlocsyc?e Ri is ORLA, SR1A, SORIA SQ2RI A or N(R1A) 2;

R, is fluoro or ORy4;
each of Raa, Rop, and Ryc is independently hydrogen, optionally substituted alkyl,
C(O)alkyl, C(O)aryl, or aryl;

R; is hydrogen, C(O)R3a, CO,R34, CON(R33),, or optionally substituted alkyl, aryl or

heterocycle;
cach Ria is independently optionally substituted alkyl or aryl;
cach Ry is independently hydrogen or optionally substituted alkyl or aryl;
cach Ry is independently hydrogen or optionally substituted alkyl;

cach Rs is independently hydrogen, hydroxyl, halogen, amino, cyano, ORsa, SRsa, or

optionally substituted alkyl;
cach Rs, is independently optionally substituted alkyl;
p is 0-3; and
each q is independently 0-2.

60



10

15

20

when X is S, R is hydrogen, ORLA, SR1A, SORI A, or

S2RIA; when X is NR3, R is ORLA SR1IA SORIA,
WEaRRLR68Dr RLA; each R1A is independently hydP@IER2007/079654

optionally substituted al kyl, aryl or heterocycle; 15

R2 ro or R2C i s
|nde3;)89nde qVHWOQ%Bf%IalmE ‘%hl% y0 fotrm{l%t ed al kyl,
C(Oal kyl, C(O aryl aryl ; RIS hydrogen C(O)R3A
CO2R3A, CCN(R38)2 Dt | (Ll ¥ substituted al kyl,
aryl or heterocy ; 20 eac A eBendent |y
optional Iy substituted al kyl or—aryl; each R3B is

i ndependent |y hydrogen or optiona
or aryl; each R4 is |ndependerﬁ2|39 hydrog%h or
optionally substituted al kyl; each R50Rg i ndependent |y
hydr ogen, hydroxyl, hal ogen, am no, cyan, OR5A, SR5A,
or ti ohh qopnoypd of @13%38,514/1%9111 is of S oEMuRS A | s

i ndependent |y opt|o-. | L

and each q is inde
PCT/ US2007/ 079654

is of the formula: REC :
conpound of cl ai m 38, WhIChIS of the formula: )-Y-(
X R, R2CO R2 OR2B 5 40. The dhePound ofRgl ai m 39,
which is of the formula: )-Y-( X Rl 8QO R2 OR2B
41. The conpound of claim 40, wherein Ais optionally
subs4(. t ut'Be @mpenbépédainad9y,wloch etfehooyabia:

RZCO 7 R
(_)RZB

41. The compound of claim 40, wherein A is optionally substituted 6-membered
aryl or heterocycle.

42. The compound of claim 40, wherein A is optionally substituted 5-membered
heterocycle.

43. The compound of claim 40, wherein A is an optionally substituted fused
bicyclic heterocycle.

44, The compound of claim 40, wherein B is optionally substituted 6-membered
aryl or heterocycle.

45. The compound of claim 40, wherein B is optionally substituted S-membered

heterocycle.

46. The compound of claim 40, wherein B is an optionally substituted fused

bicyclic heterocycle.
47. The compound of claim 40, wherein X is O.

48. The compound of claim 40, wherein X is S.
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42. The conpound of claim40, wherein Ais optionally
substituted 5-nenbered 10 heterocycle. 43. The

W@ orvpoeress of cl ai m 40, wherein A is an opti onalPCHUS2007/079654
substituted fused bicyclic heterocycle. 44. The
comppnd @f claim 40, wherein B.s, opthonally
subery tut By SoiebdPLa MG e 8RBT cre. 15 as.
The conpaund of clai m 40, erei.n B i tionally
substtt be e sormmsinepEramaf artscyeneis G68mhe comound
of claim40, wherein B is an optionally substituted
fuset- bi ERegomponad ef e P@. whereinpHe lconpound of cl ai m
40, wherein Xis O 20 48. The conpound of cl ai m 40,
wher¥®-n X'ke @mpognd pixl2o040.04rE88 LOB200 A QF066% )2)q.
49. The conpound of claim40, wherein Xis NR3. 50. The
conpBund Bc mingionmd 0f clame p2i wheyeinsaghGf Ran@)pendendly.0 orhle
compound of claim50, wherein pis 1. 52. The conpound
of c3dai m B, contpnad of Mains 40,G(R¢iR)RY iOOR)x.(C(R5) 2)g. 5
53. The conpound of claim52, wherein each q is
i ndeprenderid dontholihd &f clafdt54, Tieer6iaMIQ il dedgeal ai m 40,
wherein R is A. 55. The conpound of cl ai m 54,
whersgy n R dotnfdVidd 6888im 58, wildéin T RGNSy Gllifcdbikyl (e.g.,
wherein RIA is optionally substituted al kyl (e.qg.,

optionilinsubstytusddewetalkdd | ower al kyl). 10 57. The
conmpound of claim40, wherein Ri is SRLA 58. The
conpund Die @ingionm® éf claime @i whdrliA R;9s BRgy. ogen. 59. The
conpound of claim57, wherein RIAis optionally

subs3g. t ut'Biet @nkound 6f daim SPPIh@dialR, Y isShikisddchut ed | owner
al kyl). 60. The conpound of claim40, wherein R is

SORI A, 15T1@100m1Tﬂ3>%n@ 8RN 87 Al h&iaiRT) QloptiRSI e iubsibifed akyl (e.g.,
hydr ogen. 62. The conpound of claim60, wherein RIA is
opdnilnsubsytutnddevetalkdd al kyl (e.g., optionally
substituted | ower alkyl). 63. The conpound of claim
40, &her eThe dAimposn&GeRE LM 40,64herdihR dofPBund of cl aim
63, wherein R1A is hydrogen.
61. The compound of claim 60, wherein R4 is hydrogen.

62. The compound of claim 60, wherein R4 is optionally substituted alkyl (e.g.,
optionally substituted lower alkyl).

63. The compound of claim 40, wherein R; is SO;R 4.
64.  The compound of claim 63, wherein R4 is hydrogen.

65. The compound of claim 63, wherein R4 is optionally substituted alkyl (e.g.,
optionally substituted lower alkyl).

66. The compound of claim 40, wherein R; is N(Rj4),.
67.  The compound of claim 66, wherein at least one R4 is hydrogen.

68.  The compound of claim 66, wherein at least one R4 is optionally substituted

alkyl (e.g., optionally substituted lower alkyl).
69.  The compound of claim 40, wherein R, is hydrogen.

70. The compound of claim 40, wherein R; is Rja.
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<e<sr, 0@59

20 65. The conmpound of claim®63, wherein RIAis
optionally substituted alkyl (e.g., optionally

wGQawsn#ze8s ed | ower al kyl). 66. The conpound of PCI/EBI907/079654

40, wherein R is N(RLA) 2. 67. The conmpound of claim
66, ﬂherefne caqtmaploerellétgfcv\hm?iwher X! QOGN roeg6e%l The
conpound of" C oM i AT eAs Ais

optignal Iy substitut .2 kyl. . g., tional |
SObs Tt ut Ve Sedmamn bR pirT T80 ietrn Wa Rt by RDptitee ally! (..
ﬁ@nal%ﬁi’b@ﬂltﬂteﬁlloxbvérilyﬂ; ogen. 70. The conpound of claim

0, wherein R is RIA. 62 WO 2008/ 042688

PCT/ 14520000, gﬁﬁ)ﬂ dZ#claﬂi‘@%%%&Hrﬂﬂ 19ﬁu&Jga' m 70,

wher€in RLA | rogen e conpound of claim 70,
whergj n I u | kyl (e.g.,
optl’gﬂnal @1@3&0%@%8{1&?9%1 I%\L}V(Z’rvp%r &1[‘% %‘993 AThe conpound
of claim40, wherein uor.o. 74. The conpound
of ol m 5 clfionn A ine 24 PRSP Wéif%%?npound of
cl aim 74, vvherel n R2A is hydrogen 76. The conpound
of cf%i m Tty copopagt Af @&‘Bﬂﬂé W78 Gen 18 hypogerne
corrpound of claim40, wherein R2C i s hydrogen. 78.
The onpoﬂﬁropompoemépﬁ?lmwmeém Rrg i kydrgaspogen. 10
79. The conpound of claim40, wherein R3 is optionally
subsis. t ut Be: domyperund bkglhim GQ.threio&ii@hﬁdrbgemubst i tuted
net hyl ). 80. The compound of claim40, wherein R4 is
hydrgen Tie cmmtpoundi bf ylaswB@twhantiedR; i$ optemaly kybstituBdd lower alkyl
The con%&ugg a| m40 wherein each R5 is hydrogen
Poral Vltutf Yituted |ower alkyl (e.qg.
th et hyl, CF3). 82. The conpound of claim 39
i C% i s H¥e qompqugqi ﬁ{jpla}rn 4@ ngl}qlﬁthlRAls by drogen or(ORAonW@bstltuted

10%,% B wherein: each R6 is independently hydrogen,

oxyl, hal ogen, ami no, cyan, nitro, C=CR6A,

81.  The compound of claim 40, wherein each Rs is hydrogen or optionally

substituted lower alkyl (e.g., methyl, ethyl, CF3).

82. The compound of claim 39, which is of the formula:

(R7)m
Y
X R
R2cO : R

ORyg

wherein:

cach Rg is independently hydrogen, hydroxyl, halogen, amino, cyano, nitro, C=CRea,

ORga, SRea, SORea, SO2Rea, C(O)Rea, CO2Ren, COH, CON(Rea)(Ron), CONH(Rp),
CONH_;, NHC(O)Rga, NHSO,Re4, or optionally substituted alkyl, aryl or heterocycle;

cach Rea is independently optionally substituted alkyl, aryl or heterocycle;
cach R is independently hydrogen, hydroxyl, halogen, amino, cyano, nitro, C=CR4,

OR74a, SR7a, SOR74, SO2R74, C(O)R74, CO2R74, COH, CON(R74)(R74), CONH(R74),
CONH_;, NHC(O)R7a, NHSO,R74, or optionally substituted alkyl, aryl or heterocycle;

cach Ry, is independently optionally substituted alkyl, aryl or heterocycle;
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20 OR6A, SR6A, SOR6A, SO2R6A, C(O R6A, COZR6A, CO2H,

CON( R6A) (R6A), CONH(R6A), CONH2, NHC(O) R6A, NHSO2R6A,
w@eoosfsieshal | y substituted al kyl, aryl or het eP@GY81087/079654

each R6A is independently optionally substituted

al kyl .. aryl or heterocycle; each R7 is independently

hydr%léseﬁ}’?il%}]gr oxyl, hal ogen, am no, cyan, nitro,

C=CRYA,1-3.0R7A, SR7A, SOR7A, SQ2R7A, C(O R7A, CO2RTA,

CO2H, CON(R7A) (R7A), CONH(R7A), 25 CONH2, NHC(O) R7A,

NHSGRR7 A, TIR coifouR B El¥in® UBSIhiEM IS tRd Fhulaal Y1 OF

heterocycle; each R7A is independently optionally

substituted al kyl(R,)a et cle; 63 WD

2008/ 042688 PCT/ USZOO Yl 1-§; agd n is 1-3.
83. The conpound of cl & 82, R he forml a:
(R7)mY (R6)n HOR2 OH 5 @4, The conpound of claim
83, which is of the fornul a: (RG)HO’(;;_ ng,, X R
HO R2 OH 85. The conpound of claim 84z wherein Xis O
86. The conpound of claim 84, wherein %"s S. 87. The

compound qof claim84, whepein Xis . .10 88. The
comiBnd ﬁb@%ﬂgowgafcmﬁii%@w@ RS, The
conpound of claim 84, wherein RLIA is hydrogen. 90. The
conmpound of clai m 84, whereiR6R1IA is optionally
substituted al kyl (e.g ' y substituted | owner
al kyl). 91. The dBnp 3i m B4, ghergin R is
SR1A. 15 92. The conpouwe” 0 9, rein RIA is
hydrogen. 93. The conpound of cl ai mwer ein RLAis

optionally substituted al kyl (e.gH® R,

O||I

H
85. The compound of claim 84, wherein X is O.

86. The compound of claim 84, wherein X is S.

87. The compound of claim 84, wherein X is NRj.

88. The compound of claim 84, wherein R, is OR .

89.  The compound of claim 84, wherein R4 is hydrogen.

90. The compound of claim 84, wherein R4 is optionally substituted alkyl (e.g.,
optionally substituted lower alkyl).

91. The compound of claim 84, wherein R, is SRj4.
92. The compound of claim 91, wherein R4 is hydrogen.

93. The compound of claim 91, wherein R4 is optionally substituted alkyl (e.g.,
optionally substituted lower alkyl).

94, The compound of claim 84, wherein R; is SOR 4.
95.  The compound of claim 94, wherein R4 is hydrogen.

96. The compound of claim 94, wherein R4 is optionally substituted alkyl (e.g.,
optionally substituted lower alkyl).
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optionally substituted | ower alkyl). 94. The conpound

of claim84, wherein R is SORIA 95. The conpound of
WwW@L@B¥848 wherein RLA is hydrogen. 20 96. ThePCDOR290OTIONI6S4

of claim94, wherein RLA is optionally substituted

\7&%( eb%éé’éﬁ)@t&iﬁ?n e PR R s SRR &cglnggg)ndf o
i 84 Ri S A. 9
AR 57 Th G Rt R e K od ek Conggﬁ‘gougd of

cla|n197 wher ei n R1A is ogtlonall substltuted al
ophs anonyd efiglatn P (rvdeerein fen isontipnylly slbmf@ted alkyl (e.g.,

@%%mw@m:iﬁawgwﬁMﬁiﬁnﬂ;
l:l_(e)gsltOv(\)ggelélﬁ#A‘Oﬁﬁpiuﬁg gf 81?1%? 84 ] GTGIIQ? eg%}%g zkn 11§ f@g]%l A2 al m

ondl Ty subs

o Iting Bie Sffolas! q%f% e al e e i 2 H5igrofigh

The caonpound of cl ai m 84, mhereln Ri i R1A. 1
conpPind bie 99%0&113 ghclaig é?%|VYPGF€E¥\RulfslsrﬁP&P8%glb’rﬁu%§t@Bted alkyl (e.g.,

T%ﬁ], JaofetEnaTs BETe) g 104, wherein R1IA is optionally
0]')sub%tltugﬂtl%} éwﬁl optionally substituted | ower

ﬁ'yﬁh%en*% C&Lﬂo% ﬁ@gﬁaﬁ%géﬁfw%@k@ FEnyBEEE Snat 1y
S LN BBy G 2L Pl st

clai m_107, wherein gen. _109. The compound
of ¢ |mEW0r%m@P%5ﬁcl .@f w&e@%&w rog@ﬂ1 or o).

110. The conpound of claim 107, wherein R
hydr §y| . Thepcomppundpéclaisimydd; rehessin &lalsmpilelzallwmﬁt@md alkyl (e.g.,

(wﬁgnyﬁggﬁgﬁg%g1§%er£§%yoxy, ethoxy). 112. The conpound

erein" R6 is optionally substituted

et &' % compp gLt s Ll Rogdh RUFARIE, patogen. ORax

orsapﬁsﬁaltyl&leﬁltht@ww@fl Ayl (.8, Bptiorany halgtdaye At ge bak/Edr
nmet hyl , ethyl, or isopropyl). 25 114. The conpound of

1“&F9Pﬂ3113, wherein R7 is hydrogen. 115. The conpound

of claim 113, wherein R7is C=CR7A
108.  The compound of claim 107, wherein Re is hydrogen.

109. The compound of claim 107, wherein Ry is halogen (e.g., chloro).
110. The compound of claim 107, wherein Rg is hydroxyl.
111.  The compound of claim 107, wherein Rg is ORga (e.g., methoxy, ethoxy).

112.  The compound of claim 107, wherein Rg is optionally substituted methyl (e.g.,
CF3).

113.  The compound of claim 84, wherein R is hydrogen, C=CR74, OR74 or
optionally substituted lower alkyl (e.g., optionally halogenated methyl, ethyl, or isopropyl).

114.  The compound of claim 113, wherein Ry is hydrogen.

115. The compound of claim 113, wherein R;is C=CR74.
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65 WD 2008/ 042688 PCT/ US2007/ 079654 116. The conpound
of claim 115, wherein R7AI s optionally substituted

w@ 2008/042688 t h | ower al kyl or hal ogen) nonocycl i BCHU§1000079654
het er ocycl e 117. The conpound of claim 113, vvherei n

R7 i ORY. 0 t 118. ..Th .
of c a6| m "%%m% &ﬁ’?)(lmjagle %\)] Sogtlona ys ﬁ%‘%}uﬁg (e.g., with

losbgliy 1t dﬂh@ﬂ) gel5) WBhdyLliOiryPétBeterodk®. The conpound of
claim84, which is of the formula: N'/OC X

vy, Q7RL T I <
V\,hl cﬁ? sp%l%é?ﬁﬂeadfu gérpﬁllfj‘laggn II@QVH%%{PRU %RI;% (%galrﬁét%xydgtho Y

f or nﬁ]l]8 Tﬁ% &%gﬁ%gf @{am? I 93 g’%ﬁ'@m Wkﬁc%ﬂfﬁe&%f tiopally substituted

5 metbppowetidylof cl ai m 84, which is of the fornula: N'_O
0 \\ X,.SRIA 0 HO OH OH 123. The conpound of

one M. CIHid’ﬂ:‘onipbandBEclawﬂM eliicKissof@he fotmulk24. The
conmpound of one of clains 119-122, wherein Xis S. 66

\/O Cl
HO OH

H

Olln.

120.  The compound of claim 84, which is of the formula:

\/O Cl
//,,I' \S R1A

HO” Y~ “OH
OH
10 121.  The compound of claim 84, which is of the formula:
\/O Cl o
“
//,,l' \S R1A
HO” Y~ “OH
OH

122.  The compound of claim 84, which is of the formula:

~_- O Cl o
\\
X .\\\‘S\\_Rm

HO : OH

Olln
I

123.  The compound of one of claims 119-122, wherein X is O.

15 124.  The compound of one of claims 119-122, wherein X is S.
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WD 2008/ 042688 PCT/ US2007/ 079654 125. The conpound of
one of clains 119-122, wherein Xis NR3. 126. The
w@0opoees of cl ai m 84, which is of the fornul aPCT/BE2007/079654

cl 1 41",
cI ai %4
119 2,
opt i onal |

S ORIA HO ()—I OH 127. The conpound of
which is

Ghduda BT ode ARl 823 thiretnt i &S M

et eta g ﬁwww&sfﬁ@% e A

compound of the formula: A XRs ROA RIB R2CO Rz OR2B

10 Il or a phaFWaeQ-
t her eof
cycloalkyl or hetero

table salt or solvate
y substltut ed aryl,

wherein: A

fluoro or OR’ZA 15 each of R2A, R2 d_ R2C i s

i ndependent |y hydrogen, optionaljsy
C( O al kyl,

dited al kyl,
C(Oaryl or aryl; R31s hyEdrogen or

optional Iy substituted al kyI aryl orthet er ocycle; Rs
is h dro en or C(ORBA; RBA s hydrogen or optionally

subst3’ ut

comprnd af glainy Shrwhiely is:of teezfoppuboos/ 042688

PCT/ US2007/ 079654 R9A and R9B are each independently

OR9c or SR9c, or~ap& 2q Fbgerher to provide 0,
|¢ " R
", N wRia

128.

HOLJ\OH

H

Ollln

The compound of one of claims 119-122, 126 or 127, wherein R4 is hydrogen

or optionally substituted methyl or ethyl.

129.

A compound of the formula:

XRg Roa
Ros
R2CO H R2
OR5
11

or a pharmaceutically acceptable salt or solvate thereof, wherein:

A is optionally substituted aryl, cycloalkyl, or heterocycle;
X 18 O or NR3;

R, is fluoro or OR,4;

each of Raa, Rop, and Ryc is independently hydrogen, optionally substituted alkyl,
C(O)alkyl, C(O)aryl or aryl;

R3 is hydrogen or optionally substituted alkyl, aryl or heterocycle;

Rs is hydrogen or C(O)Rga;

Rsa 18 hydrogen or optionally substituted alkyl, alkoxy or aryl;

67



S or NR9c; and each RIOC is independently optionally

substituted al kyl, aryl or heterocycle. 130. The
W@ orvporess of claim 129, wherein A is optional | RPCT/US2007/079654

substituted 6-nmenbered 5 aryl or heterocycle. 131.

-SI-EES brveci ? S' gl%];%lﬁjéiaﬂdrgnaghzghttlﬁ@ égjgﬁn % 9C|1§r2§r8%ar%<gn? e¥her o) dprov1de 0,
S 6f NRb@lafl 129, wherein Ais an optlonally substltuted

fused bicyclic heterocycle. 10 133. The conpound of

cl ai 9#ch Roq isipdapendently op omqllwﬂbstltu@é alkylr eyl o6 Apteipsucles

claim 129, wherein R2 is OR2A. 135. The conpound of

cl ai F0134Thaseatreiund REAaing 128 drhsgam A is DpBonaflysubsitpled icmembered
arf |n11 9, wherein R2B is hydrogen. 137. The
rX‘ﬁ%%fﬁ%”B “claim 129, wherein R2C is hydrogen. 15

138.  The ound f cl ai 29, wherein R3.is :

hydrléden hegigmpeiad egf#ﬁ%ﬂ%éa‘f%e&%?\ﬁs PpEONaN B tjutps S-membered
het§o@Rid onal Iy substituted |ower alkyl (e.g.

opti‘onal |y substituted methyl). 140. The conpound of

of "ol a1 m 155 YRUTA PR clafn 15T +4priQf SHIBUAN fused

bicyhio dtedooytlec| ai m 141, mhereln RSA i s hydrogen. 143.
The conpound of claim 141, wherein RSA is al kyl or

al kopg. 1A cohlipuadaPeluing 129, witeadiR] 28fluskber ei n ROA
and ROB are taken together to provide 0, S or NROc.

145. 13khe TGP HE Slhh M 4dherdIRL & ORBOC optional I'y
substi t ut ed aIkyIn 25 146. A pﬁgrnaceutlcm

SR e S
PO ke L kO R

activity, conprlses ca o with an

ff t I 1, 33
or 159, " SBNiB T8 o ets %&éw%s,%% Fh s A

netho of _decreasi ng_.bl oo in a atient, which
co 3%ses laeoqﬁﬂmogflégf 1@325? ef)eé’illRéﬂ’Ft OFPf ect i ve

anount of one of clalns 1, 33 or 129. 149. A nethod of
i ncrB9si nEha seaneked ef flaim b9, grheeds B: iyortioaally substigfeddower alkyl

@E%Q%$E£Ml M@&ﬁﬁwﬁ%&@%@?es adm nistering to the patient

i ve anount a conmpound of one of

140. The compound of claim 129, wherein Rg is hydrogen.

141.  The compound of claim 129, wherein Rg is C(O)Rsa.

142.  The compound of claim 141, wherein Rgu is hydrogen.

143.  The compound of claim 141, wherein Rga is alkyl or alkoxy.

144.  The compound of claim 129, wherein Rgs and Rog are taken together to

provide O, S or NRgc.
145.  The compound of claim 144, wherein Roc optionally substituted alkyl.

146. A pharmaceutical formulation comprising a compound of one of claims 1, 33

or 129 and a pharmaceutically acceptable diluent or excipient.

147. A method of inhibiting SGLT?2 activity, which comprises contacting SGLT2

with an effective amount of a compound of one of claims 1, 33 or 129.
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5 clainms 1, 33 or 129. 150. A nethod of restoring
insulin sensitivity in a patient, which conprises

w@dimsnixBering to a patient in need thereof anPCT/US2007/079654

ef fective anmount of a conmpound of one of clains 1, 33

or evit i s iR e LT She T P D Blet spmprises

adMihzteriag i e SRGeR ARl Sive dnftdint 6f SndsitdlAft 11 B3 HEED.
t hereof a therapeutically or prophylactically

ef f ecigl vea 3R ofQficrea GYMOYRE 05n ONBuTse ¢ BeBind of 3 Fatient,

or 129, wherein the disease or disorder is
which epiwpuses rdgiimstedeg ti tbe pstoant ar eféctiva 9moudi eflsetomzypound of one of

Type 0 ), hyperglycem a, hypertension, a lipid
Clé‘f‘é@raipfﬁ%%esity, or Syndrome X. 152. The nethod of

claim 151, wherein the djsease or. disorder is type 2 .
di abEXes A mgaghod of restoring msulin sensitivity in a patient, whlé/IPcornprlses
administering to a patient in need thereof an effective amount of a compound of one of claims

1,33 or 129.

151. A method of treating, managing or preventing a disease or disorder in a
patient, which comprises administering to a patient in need thereof a therapeutically or
prophylactically effective amount of a compound of one of claims 1, 33 or 129, wherein the
disease or disorder is atherosclerosis, cardiovascular disease, diabetes (Type 1 or 2),

hyperglycemia, hypertension, a lipid disorder, obesity, or Syndrome X.

152. The method of claim 151, wherein the disease or disorder is type 2 diabetes.
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