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Type | diabetes mellitus, which comprises approximately 10% of all
diabetes cases, was previously referred to as insulin-dependent diabetes
mellitus ("IDDM") or juvenile-onset diabetes. This disease is characterized by a
progressive loss of insulin secretory function by beta cells of the pancreas.

This characteristic is also shared by non-idiopathic, or "secondary", diabetes

having its origins in pancreatic disease. Type | diabetes mellitus is associated

with the following clinical signs or symptoms: persistently elevated plasma
glucose concentration or hyperglycemia; polyuria; polydipsia and/or
hyperphagia; chronic microvascular complications such as retinopathy,
nephropathy and neuropathy; and macrovascular complications such as
hyperlipidemia and hypertension which can lead to blindness, end-stage renal
disease, limb amputation and myocardial infarction.

Type |i diabetes mellitus (non-insulin-dependent diabetes mellitus or
NIDDM) is a metabolic disorder involving the dysregulation of glucose

metabolism and impaired insulin sensitivity. Type 1! diabetes mellitus usually
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may bg derived from various sources (e.g., hunman,
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EPFAS@Ns Cathatarizetions. Often disabling, it presents symptoms or risk factors
for the development of Type I diabetes mellitus and cardiovascular disease,
including impaired glucose tolerance (IGT), impaired fasting glucose (IFG),
hyperinsulinemia, insulin resistance, dyslipidemia (e.g., high triglyderide?, low
HDL), hypertension and obesity.

Therapy for IDDM patients has consistehtly focused on administration of
exogenous insulin, which may be derived from various sources (e.g., human,
bovine, porcine insulin). The use of heterologous species material gives rise to
formation of anti-insulin antibodies which have activity-limiting effects and result

In progressive requirements for larger doses in order to achieve desired
hypoglycemic effects.

Typical treatment of Type II diabetes meliitus focuses on maintaining the
blood glucose level as near to normal as possible with lifestyle modification
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cannot bernaimntal reaours 12 BrYemiRdy eftemfalloweddirestment
with metformin in combination with sulfonylureas, thiazolidinediones, or insulin,
Sulfonylurea monotherapy (including all generations of drugs)is also a_
common first line treatment option. Another first line therapy choice may be
thiazolidinediones. Alpha glucosidase inhibitors are also used as first and
second.line therapies. Patients who do not respond appropriately to oral anti-

diabetic monotherapy, are given combinations of the above-mentioned agents. -
When glycemic control cannot be maintained with oral antidiabetics alone,

insulin therapy is used either as a monotherapy, or in combination with ora|
antidiabetic agents.

One recent development in treating hyperglycemia is focused on
excretion of excessive glucose directly into urine. Specific inhibitors of SGLTs
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Another aspect of the invention features compounds of Formula (I):
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- alkyl; '
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One aspect of the invention features a pharmaceutical composition
comprising a glucose reabsorption inhibitor (alone or in combination wit7 one or
more additional antidiabetic agents), and a pharmaceutically acceptable carrier. |
The invention also provides a process for formulating a pharmaceutical
composition, comprising formulating together a glucose reabsorption inhibitor,

(optionally with at least one antidiabetic agent), and a pharmaceutically
acceptable carrier.

An embodiment of the invention is a method for treating diabetes or
Syndrome X, or associated symptoms or complications the_reof in a subject,
said method comprising administering to said subject a jointly effective amount
of a glucose reabsorption inhibitor and administering to said subject a jointly
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Also included in the invention is the use of one or more glucose

reabsorption inhibitors in combination with one or more antidiabetic agents for
the preparation of a medicament for treating a condition selected from IDDM,
NIDDM, IGT, IFG, obesity, nephropathy, neuropathy, retinopathy,
atherosclerosis, polycystic ovarian syndrome, hypertension, ischemia, stroke,
heart disease, irritable bowel disorder, inflammation, and cataracts.
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For exanpl e, alkyl radicals include nmethyl, ethyl,
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610-630). Therefore, by treating hyperglycemia, the aforementioned self-'

exacerbating cycle is interrupted so that the prophylaxis or treatment of
diabetes is made possible. -
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US Patent NO. 6,153,632 to R. Rieveley discloses a method and
composition stated to be for the treatment of diabetes mellitus (Type [, impaired
Glucose Tolerance ['IGT"] and Type II), which incorporates a therapeutic
amount of one or more insulin sensitizers along with one or more of an orally

ingested insulin, an injected ihsulin, a sulfonylurea, a biguanide or an alpha-
glucosidase inhibitor for the treatment of diabetes mellitus.

According to one aspect, the invention features the combination of a
PPAR modulator, preferably a PPAR 8 agonist, and an SGLT inhibitor,
preferably an SGLT 2 inhibitor or a selective SGLT 2 inhibitor.
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The term "acyl” as used herein, whether used alone or as part of a
substituent group, means an organic radical having a carbonyl group linked to
hydrocarbyl group having 1 to 7 carbon atoms (branched or straight chain or
cyclic) derived from an organic acid by removal of the hydroxyl group. For
example C4 acyl can include (CO)CH2CH2CH,CHz and (CO)(CH; (CH) (CHs), ;
similarly, Cs acyl includes both (CO)(CeH43) and (CO)(CeHs). The term "Ac” as

used herein, whether used alone or as part of a substituent group, means
acetyl.
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ITDHOC

b?H%‘ tgd %Mé@éqmd@yt: rgplgcement of 0-to Bwf ke hpersigenetoms

t t | t

parder i haltenY DHEON. L3l 3. arine.cvang: aptapaly

r s%@sttt@ad ﬁ:wccaa@jkplf ophmmgtwbsmuwdl Ak Hlky Itﬁi%nta?g@hﬁ’lgyl,

3 het t
fr o?r%ﬁﬁ&ﬁé %{M%' ((:olk% @WV[Q@'BW@efglrﬂg’?ﬁ%r:;Q;ﬁat ons,
oblorycetmony, ko) Sand R ORLATSCAENB PO

e nit nat

%r?)onall ae oxi di ed T
g 81‘1%[”% 'elolﬁ’l%la IGezkamoyteny, Iﬁléteeﬁwcborwl@«ycgrpupaywer
balkpthedibgd bahz fols Ve
o gdnonoc%?fcrbﬁ@?ecgggg% R@ gr oﬁ- 'CM@&V' 0-CO-0-,

p%%'% Ibsteativelaryl rpdicalsdhcluge, ;for exaiﬁplel bRy,
|n1dazoI|d|nyI oxazol yl 4_oxazol i di nyl; |soxazoI|nyI,
t hi azol i di nyl; isothi di nyl ; Kzlﬁéhydrof uryl;

Qﬁéﬁh)dhbwlhenyﬂmpéem( )2md@)§g|q aglfmgm henﬁl

y

RO U B, eshheny

tﬁh@wdmdt bhmﬁhﬁhylﬁwdr@kﬁ)henvpEQ@&&Y@H nyl,

ttﬂfl@d}g I| i onor phol i n sul e;

dmln onor Rll%'ly Qfthexeethylpheny |&9ﬁtﬁrmdephelmyixmwxylyl

t t g hesy» I
ethyioarbarhyiphémdnd tA8 fiké. q:rLl cycr'Eﬁgﬁ%% é%&& gyclic

het erocyclic groups (or hetero
qgui nucl i di nyl; tetrahydroi soqui nolinyl;

 di hydibrdemtitgioarglt by dsedHeRAT RIprednté 3WEhbIBTVE o k-

'Fﬁé’rﬁﬂ@rre}ﬁ n%grgocychc or bicyclic aromatic ring system which consists of
carbon atoms and from one to three heteroatoms selected from N, O and S.
The heteroary! group may be attached at any heteroatom or carbon atom,
which results in the creation of a stable structure. Examples of heteroaryl
groups include, but are not limited to benzofuranyl, benzothlophenyl pyrldlnyl
pyrazinyl, pyridazinyl, pyrimidinyl, thiophenyl, furanyl, imidazolyl, isoxazolyl,
oxazolyl, pyrazolyl, pyrrolyl, thiazolyl, thiadiazolyl, triazolyl, benzimidazolyl,
benzofuranyl, benzothienyl, benzisoxazolyl, benzoxazolyl, benzopyrazolyl,
indolyl, benzothiazolyl, benzothiadiazolyl, benzotriazolyl or quinolinyl. Prefered
heteroaryl groups include pyridinyl, thiophenyl, furanyl, and quinolinyl. When
the heteroaryl group is substituted, the heteroaryl group may have one to three
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di hydr o- 4- oxo- qui nazol i nyl); dlhydrobenzofuryl,
di hydr obenzot hi enyl; di hydr obenzot hi opyranyl ;

\%gt}\égﬁﬂ?ﬁnzpt hi opyr anyl sul fo_ne_; di hydrobenz%q%rsznoy/oi4674
I ndol'1 nyl;

I sochr omanyl ; ben2|n1dazoly:
benzt hi azol yl; isoindolinyl; piperonyl;
tetrahydroqui nolinyl; and the like. \Wen the ol
heteroaryl group is substituted, the heterocyclyl nay
be i ndependently substituted mnth one to five,
preferably one to three grodﬂs “sel ected from hal ogen,
OH, CN, nercapto, nitro, am no, cyano, optionally-

[ bsti tut ed
%‘?ﬁé’%ﬁe ﬁ’h%f‘rﬁ% '"‘Jﬁp%i}'ﬁgﬂl{?t ﬁg&leld Yoy Hgksétgeéﬁqﬁ,, CN,
amkeydapmﬂnuoo aﬂmh@.lcsféfho ébﬂdﬂa\l?@hﬂ@htu{ r@y bF ‘ﬁ@’ t}g;?%nally

aoy

#@N’t‘f’ AR k%%ﬁ%i@?ﬁ%b alkyisutfongr alkyl-amino, di(C;-Cq-

e
s ﬁﬁ“éga‘. ?i‘y"w SaboRF AREKTSH RO SRS Raitindrkanovioxy,
RﬁﬁyQMh caghapoy! ,@th@mlderdldegl' alkAchbamadiiexyt er m

ked t henyl , a
phen il?l nﬁﬁ%&w&@oﬁph@@ %Egy(gnelfilpggﬁb%&z%y&xgnglkw-co_g_,
Fﬁ"ﬂfl'@'ﬁ:@ 2 ONhi, palkgr@-QO-GrnBr QIkFIh@OyNHI._I nked to a

| - phenyl ,
henyl ., Exanpl es of phenyl - pheny het er oary
ﬁeté¥oéryl phenyl, and, phenyl-heteroaryl,

r espedtievehys "hétér*dé?éie "S'hetékoé(ycﬁ: "Eng’ ﬁet&oc?cl\yg-l;s&ﬁ o an

t o enconpass

t end
BT wabftq?rfé%aael&éat@mmmomam benopariated
WIW@u hidels! fo'i‘%x@ g%éﬁm hithrda 'r:neo%ro%%l}/c, E)to 11-

© WD 2005/ 012243 PCT/ us

membered (or 9-10 membered) bxcychc (heterobicyclyl) , or 10- to 15-
mémbered tricyclic ring system, which has at least one heteroatom in at least
one -carbon atom containing ring. Each ring of the heterocyclic group
containing a heteroatom may have 1, 2, or 3 heteroatoms selected from
nitrogen atoms, oxygen atoms, and suifur atoms, where the nitrogen and sulfur
heteroatoms may also optionally be oxidized. The nitrogen atoms may

optionally be quaternized. The heterocyclic group may be attached at any
heteroatom or carbon atom.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl; oxetanyl;
pyrazolinyl; imidazolinyl; imidazolidinyl; oxazolyl: oxazolidinyl; isoxazolinyl;
thiazolidiny!: isothiazolidinyl; tetrahydrofuryl; piperidiny!; piperazinyl; 2-
oxopiperazinyl; 2-oxopiperidinyl; 2-oxopyrrolidinyt; 4-piperidonyl;
tetrahydropyranyl; tetrahydrothiopyranyi; tetrahydrothiopyranyl sulfone;
morpholinyl; thiomorpholinyl; thiomorpholiny! sulfbxide; thiomorpholinyl sulfone;
1,3-dioxolane; dioxanyl; thietanyl; thiiranyl; and the like. Exemplary bicyclic
heterocyclic groups (or heterobicyclyls) include quinuclidiny!l;

tetrahydroisoquinolinyl; dihydroisoindolyl; dihydroquinazalinyl (such as 3 4-

1 February 2007



13 results, directly or indirectly, from conbinations

of the specified ingredients in the specified 1 February 2007

amounts. The term "conbi ned admi ni stration" includes
sstration wherein: 1) the two or nor ent s

Vg(?%aﬁg’ mAnl stered to a subject at substanti al IP§T§1%?‘H°W3?4674

tinmes; and 2) the two or nore agents are adm ni stered

to a subj'ect at different tines, at independent

intervals which may or may not overlap or coincide.

The term "subject” as used herein, refers to an

animal, preferably a manmall2 fost preferably a human,

who is the object of treat ment, observation or

experi The term "RXR nodul ator" as used herein,
i T R ﬂ@w@mbﬁnzoagwnd@wroq@amﬁmw

agmydlﬁib‘énz@thm’y%a’:}@@ rH,WQ? Zt%&%%né %ﬂ#& dul at or

& gases Insulin se '0 one
a IBE obepgepyrary] ladohnyd,ssmhrmimﬁgbemamxddioqmmmthlazolyl

I&ﬁgﬁgg ﬁb RQ%X %tragrb@l*%oguqm aﬁﬁ B%;v[llgqo hepa&% fc'eroaryl
o@euptiy sulminmed pm-:hyateroﬂ%iﬁ«i:lj’/lCnfiét)ii Pa mncrefbbﬂﬂgﬁw Sdbstituted with
L o RSt S o kg, O

| merdait, itboVething] qwr@eapt.oﬁanplsamme@rb -20%kyl, optionally
cataéﬁgegﬁ Exarrpl es of a prediabetic state

iexy ntlicylthins alistsulfinylualyisulfopylaetkyk-amino, di(C4-Cg-
k t d
o o Jemmonbry! Sakokgl, HRERpedBbpy, RGBS IRTCalknarioxy,
Wilqaﬂéﬁfgoﬂr carh@xarmdel dislededalkgicaridmaddiyons,
I th t F
IR ctboRfibxy, S, RIVEL KRR 30, Bl el oS,
aAi2-CQrs - QORI halkelh-@-C OB or bikgLC@nNHnt of each

active conmpound or pharmaceutical agent, alone or in
conbination, that elicits the biological or 1 February

2007 The 2a03bRARAZASIUBET GWBISRANI Ao a phenyl, a phenyl linked
to a heteroaryl (such as furan, pyridine, or thiophene ), and a phenyl linked to a
phenyl. Examples of phenyl-phenyl, heteroaryl-phenyl, heteroaryl-phenyl, and ,
phenyl-heteroaryl, respectively, include:

The term “"composition” is intended to encompass a product comprising

the specified ingredients in the specified amounts, as well as any product which



medi ci nal response in a tissue system aninmal or hunman
that is being sought by a researcher, veterinarian, 1February2007
medi cal doctor or other clinician, which includes

habion of the synptons of the disease or_ disorder
Vﬁ%i&@g/b?trzggt ed. For prophylactic purposes (i _Pg_q"fl%gooyousn
inhibiting the onset or progression of a disorder),
the term jointly effective amount” refers to that
amount of each active conpound or pharmaceutica
agent, alone or in conbinagi§$,_that inhibits in a
subj ect the onset or progression of a disorder as
bei ng sought by a researcher, veterinarian, nedica

d I inician, the delaying of which

d i‘;és‘,sggg'e(?rﬁcg& %?rérglﬁ%tcgﬁ%wn Pﬂ'é’%fP@SBT‘%Pf K¢ erecifleddogredients in
r hespeciedamaentsvi ty or other antidiabetic activity
(such as RXR activity) or both. Thus, the present

i nvention provides conbinations of two or nore drugs

wher ei The et epBMEY adifini " LS. .adm.ni st ered .
i n .i ndependent | gﬁ‘ t%e@@bﬁ%@%&%fégﬁ to-administration wherein:
gf)otgﬁ)}}'vﬁél’ ir@%ﬂe‘;%g.en ?r@@qrmﬂlsaﬁl’_edlm a S(ubLeotlbt SERIANtRANG sirnilar
ird8s; dhd e B! Ls..admni stered 1 n an anount

that is S%Dgt- t Eer é‘ﬁg’?ﬁﬂg% QSE‘tSs?JB-a;S’FBBﬁgﬁf‘a@W 8 supject at different
iRe+ial indenendeohieterials which mBg bARRI G Ferlap o coincide.

- prophyl acti c when adm nistered in conbination wt tRe
second or additional drugs according to the
i nventlirentermar‘sqisjpct ot usgd hareireferd 4oL R ed |
q,gQMm that, i s suB-t her apeut i c'_ orersﬁcg-égraggﬁélr g'éetf%@%&fa
AN el rap st Preferaaly ahiHman.whaisithe ebisct obtreatment, observation
prexpgtiaent.c when admi ni stered together. The term
"protecting groups" refer to those noieties known in
the art that are used to mask functional groups;

pr ot eqihiengrr " RXREMBBYIakf” 556@%0551%%?@5%'%(% ?q%l?g@?qﬁu@np(t regeptor

S nthg%l c transformations or
PBISk PRFIad @anists oc antdigonistss . Prdtsrably ta Yndfuldth€increases

<R SeRSitiliar At of the, conpounds of the
present | InlvlgfnBéﬁ}aﬁ'?ﬁﬁﬁeﬁgpﬁ‘gc@ﬁ@”@mﬂ'ﬁ)ﬁ” RXR agonist.
desirable to protect sensitive or reactive groups on
any of; ongerned. This may be achi eved

by neg)hat'sdég?@cé(}ﬁ \‘E/j gﬁg &1 ng gesrddied sympterms or complications
irishisle susbarmiditienisias 1DOM,AADDAR | | IRONS
FISBRANY retibilaty, Binirad e, o gﬁ%mbg?%sﬁgﬂl@‘?%?my'
and 1o\ EEOR8!Y: piherasclapsis, patyaystic overarceyngsmien
hypertension, ischemia, stroke, heart disease, irritable bow| disorder,

inflammation, and cataracts. Examples of a prediabetic state includes IGT and
IFG.

Methods are known in the art for determining effective doses for
therapeutic and prophylactic purposes for the disclosed pharmaceutical
compositions or the disclosed drug combinations., whether or nbt formulated in
the same composition. For therapeutic purposes, the term “jointly effective
amount” as used herein, means that amount of each active compound or

pharmaceutical agent, alone or in combination, that elicits the biological or
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Organic Synthesis, Third Edition, John Wley & Sons, 1February2007
1999. The protecting groups nay be renoved at a

t subsequent stage using nethods
‘f‘ﬁ%\{g[ﬂ{ﬁ&aan’pl es of hydroxyl and diol prot eg%r%szowozmn

groups are provided below Protection for the |
hydroxyl group includes nethyl ethers, substituted
methyl ethers, substituted ethyl ethers, substitute.
benzyl ethers, and silyl ethers. C Substituted Methyl
Et hers Exanpl es of substitut&d net hyl et hers include
nmet hyoxymet hyl , net hyi t hi onet hyl, t-butylthionethyl,
(ph enyld |n1ethyIS|Iyl)n1ethoxyn1ethyl

bémgq;tpl@a(lyﬁgpcmae fc:S hnaule@yyteam@ﬂlmawmman that is being sought by
E%p'gﬁ{’ 3 rg!g/)e/f:?g n%ﬁ?ﬂ r?g%{jgébq%c&?{ﬁlgﬂ%y cg‘?ncué/n 'which includes
Z_aHewmmmyeft mewnmtd)mb of thd &sé‘asﬁ “."C‘“n’;?ﬁ@??@??“f%%‘ﬁ%i‘;ﬂn

o PRV ARLE PRRRRRS ) Fad g WecifsELor iRamSign Bt Fisorden)

t etig termy'bintht &ffd iy ra?hdhn\ﬁ refeks WEH@@)&M BPEXM actftie™

et hoxy tetrahédro yranyl, 4- nethoxytetra

hFaFPPHNS By P ﬁﬁmaCQﬂﬂﬁ@kﬂﬁﬁﬂ?t&i@ﬂ&aﬁﬁl'ﬂrmbm@lymamlym inhibits in a
[Ssgbc Eﬂﬁ??ﬁgeﬁgg %rog{e%o.lon ?f a ﬂlsordteﬁ 8%;5’8.‘"&??‘@’“ by evlesearcher
1 vateginasiam-rmegical dQCéercaTtybbraﬂlumTyrthe delaying of which disorder is
?rgéc@ﬁ}égrbgtt@é gx#if%}@naﬁ%cgsg rga%sorptlon activity or other
t @htidiabetic dctW+tmummR?(RCﬁcgwmtcﬂtbdth $Eb§tt2té hlﬂre?%nt invention
u
RS’ B na R siivo o S diug wEreionyy exampis, (o) sach
1dm§ lb)ddnilnlsﬂerga'imdh 1ri'del®%ﬁéé(r|\twt8ﬁ?%htlgérlg/edp pﬁBBWIactﬂ::ally
i eﬁ? % Eﬁé 2- f{ﬁj st oge d(%@ﬁpg §@|T@.Iﬂﬁtp@tl$@dmlnlstered in an
t ahiduyt thatld wb-tr@réémnb%?@@%r a”EI%*?P ycﬁ?&led o, but is’

di.ni trophenyl, benzyl, ene et hers
trpégpq}gp)prmmhylactlc when admlmstered in comblnatlon with the second

or additional drugs according to the invention; or (c) both drugs are
administered in an amount that is sub-therapeutic or sub-prophylactic if

administered alone, but are therapeutic or prophylactic when admlnlster)ed
together.

The term “protecting groups” refer to those moieties known in the art that
are used to mask functional groups; protecting groups may be removed during
subsequent synthetic transformations or by metabolic or other in vivo
administration conditions. During any of the processes for preparation of the
compounds of the present invention, it may be necessary and/or desirable to
protect sensitive or reactive groups on any of the molecules concerned. This
may be achieved by means of conventional protecting groups, such as those
described in Protective Groups in Organic Chemistry, ed. J.F.W. McOmie,
Plenum Press, 1973; and T.W. Greene & P.G.M. Wuts, Protective Groups in
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Benzyl Ethers Exanpl es of substituted benzyl ethers I February 2007
i ncl ude p-nmet hoxybenzyl, 3,4- dinmethoxybenzyl,

s B nzyl, p-nitrobenzyl, p-hal obenzyl,
Vg(,)gj-ﬁgpfg?ﬁorobenzyl ,  p-cyanobenzyl, p-phenyl ggﬁggﬁzqo‘*/gz%“
and 4-picolyl, 3-nethyl-2-picolyl ‘N oxido,

di phenyl net hyl, p, p'-dinitrobenzhydryl,

5-di benzosuberyl, tiphenyl methyl, a- .

napht hyl di phenyl net hyl , p-ge%%oxyp h enyl d i ph enylm
ethyl, di(p- nethoxyphenyl) phenyl net hyl,
tri p- met hoxyphenyl ) net hyl, 4-(4'-

b I L di phenyl et hyl , ,

Py o b R TR SR —
AQrouUps'may be rémuvéd aba Yofived; 1

4, 4504 -t%lri Sréb nzo&%x phenyﬁ?ﬁ?ﬁiﬂéﬁfﬁ using methods

3- '?‘?‘?‘H guls @ -(521‘% |0} ydroxyF angtdiol protecting groups are provided
dbeletvhoxyphenyl ) net hyl , .
1, 1- bi s(4- net hoxyphenyl )-1'-pyrenyl net hyl, 9-anthryl,

9- (9- phenyl ) xant henyl , 9-(9-phenyl - 10- oxo) ant hryl ,

1, 3- beppashtibhi 1 nd .benzi sothi azol yl )

5. 5l eeRetoR 8 B8 Hidkouy Bp IRTIEL S e Hth el pubstituted metny
| bR substitutedrefhyictyérs, subistituny behzyllethers, and silyl ethers,
triisopropylsilyl, dinmethylisopropylsilyl,

di et hyli sopropyl silyl, dinethylthexylsilyl, t-

b&ulstdivted Mathgli Bthbrs t - but yl di phenyl si |yl ,

tribe | silyl, tri-p-xylylsilyl, tripheriylsilyl,

di-phe "’\%‘E'ﬁ%PE?H'RH“}U%Hmqthw@wﬁmm@mwnmwmmyl,

Embthyithibmettsld) L6yt y S et

r o?gct ed eggdan lggt é%ggﬁéﬁ%?@é&%% E@@ﬂ&p&'qﬁﬁ%yﬂb%hﬁ
FTRICEY MBSy Mediarebenziioemeteyl, @hinetiagphetexy)methyl, f-
dhutbkyeratRgIch ichi r4 fl uoroacet at e,

é:}o@ﬁ acgt a?gﬁte%?ﬁﬁﬁgg@ﬂﬁﬁkgﬁgggy&%w oxyethoxymethyl,

ﬁ , 6&’&%’3@'&%@)’”@@1 bis(htldomejtangimétyl, p- P-

& - opl onat e,
5_ @%B@ﬁ%ﬁg@t’%’?}ei@ﬂ?’?é&]’ghﬁrf’pﬁaﬂy" 3-bromotetrahydropyr.anyl,
(eiraydeotbiopytany), demtirogtycloixyRUGAEMoxFEARRYL Ry Ranyl. 4-
c|"|'f|é’d'f1QWL‘ét?ahy‘!ﬂ'rothiopyranyl, 4-methoxytetrahydrothiopyranyl S,S-dioxido, 1;
[(2-chloro-4-methyl)phenyl]-4-methoxypiperidin-4-yl, 1,4-dioxan-2-yl,
tetrahydrofuranyl, tetrahydrothiofuranyl and 2,3,3a,4,5,6,7,7a-octahydro-7,8,8-
trimethyl-4,7-methanobenzofuran-Z-yl.

Substituted Ethyl Ethers

Examples of substituted ethyl ethers include 1-ethoxyethyl, 1-(2-
chloroethoxy)ethyl, 1-methyl-1-methoxyethyl,'1-methyl—1-benzyloxyethyl, 1-
methyl-1-benzyloxy-2-fluoroethy|, 2,2,2—trichloroethyl, 2-trimethylsilylethyl, 2-
(phenylselenyl)ethyl, t-butyl, allyl, p-chlorophenyl, p-methoxyphenyl, 2 4-
dinitrophenyl, benzyl, and polyethyleneglycol ethers.



nmet hoxycr ot onate, benzoate, p-phenyl benzoate, 2,4, 6-

trimet hyl benzoat e(mesitoate), and pol yet hyl enegl ycol 1February 2007

esters. 1 February 2007 WD 2005/012243

4/ 024674 17 - Carbonates Exanpl es ofC 04/024674
V‘Eﬁ‘(}%ﬁé?%s i ncl ude net hyI 9-f | uor enyl net hyl , P é’f‘ﬁﬁ

2,2,2- trichioroethyl, (trlnethyIS|IyI)ethyI
2- (phenyl sul fonyl)ethyl, 2- : _
(tsfphexylphosphonio)ethyl i sobutyl, vinyl, allyl,

-ni trophenyl, benzyl, oxybenzyl
g,4-din€tho¥ybenzyl 0- nltro%gnzyl p- nltrobenzyl
S- benzyl thiocarbonate, 4- ethoxy-l napht hyl , nethyl

pol yet hyl enegl ycol car bonat es.
AP R B e

anpl es of assisted cl eavage
i ncl udExampmsaﬂesubsmum H’erﬁyl EtABH MEREE, p'mef'}qt’fgbenzé" 3,4-

(dib t hy
SaMesp R eVl BEPR oG o-rinoh ey halbbemayh 26k yfobenzyl
g
Ty ey reryIberieyl, oS hd kol b Aioug foxico,
ESpeeayImeing B P @nlmmwdm@dlmazmaw chripflenyimethyl, a-

ZnQp@thEngﬁ:égylﬁ‘ne(ﬂiﬂlﬂéwgngyy% p?lenylmethyl di(p-

tmmhmmﬂmﬁh)’lmmﬂXb‘l@@-ﬂie?ﬁ&(yphenylzmethyl 4-(4'-
2, 4-bis(1, 1-di met hyl propy )phenoxy’ac’e
hmm%ﬁ}eﬁﬁewwéebmﬂ@phemdmw &,4,4' s Beci noat e,

b
RNkl N ot
a4nyn"-ms(benjayloprhémwfﬁylhsl(mueég%l ﬂ. r%ﬂﬂﬁﬁ b

borate, dinet
i %&%ﬁ?&f@wgm@ﬁé& Eleﬂ&NYDbeml)?ﬂ; -pyrenylmethyl, 9-anthryl,

9 -(9-phenyl)xanthenyl, 9- -(9-phenyl-10-oxo)anthryl, 1,3- -benzodithiolan-2-yl, and
benzisothiazolyl S,S-dioxido.

Silyl Ethers

Examples of silyl ethers include trimethylsilyl, triethyisilyl, triisopropyisilyl
dimethylisopropyisilyl, diethylisopropyisilyl, dimethylthexylsilyl, ¢-
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, tripher/lylsilyl,
diphenylmethyisilyl, and t-butyimethoxyphenylsilyl.

i

Esters

In addition to ethers, a hydroxyl group may be protected as an ester.
Examples of esters include formate, benzoylformate, acetate, chloroacetate,
dichloroacetate, trichloroacetate, trifluoroacetate, methoxyacetate,
triphenylmethoxyacetate, phenoxyacetate, p-chlorophenoxyacetate, p-P-
phenylacetate, 3-phenylpropionate, 4-oxopentanoate(levulinate), 4,4-
(ethylenedithio)pentanoate, pivaloate, adamantoate, crotonate, 4-
methoxycrotonate, benzoate, p-phenylbenzoate, 2,4,6-

trimethylbenzoate(mesitoate), and polyethyleneglycol esters.



Exanpl es of sul fonates include sul fate,
met hanesul f onat e(mesyl ate), benzyl sul fonate, and 1 February 2007
tosylate. 1 February 2007 WD 2005/012243
wWIdobo9f34/ 024674 18 PROTECTION FOR 1, 2- AN
1,3-DIOLS Cyclic Acetal s and Ketal s Exanple
cycllc acetal s and ketal s include nethyl ene,
et hylidene, 1-t- butylethylidene, 1-phenylethylidene,
(4- met hoxyphenyl ) et hyl i dene, 2,2, 2-
trichl oroethyli dene, acetoni (i-sopropyl i dene),
cycl opentyl i dene, cycl ohexyT{ dene, cycloheptylldene
benzyl i dene, p-nmethoxybenzylidene, 2, 4-
dinethoxybenzylldene 3, 4- dlnethoxybenzylldene and
r $zy|idene. C Cyclic Otho Esters Exanpl es of
cyc I C or

?Cng $52004/024674

ho esters include nethoxymethyl ene,
et hoxyﬁmmplesnﬂ carbdin&!ﬁshﬁéMHEtrﬁB/thfln§4fluoreni/lraethyl ethyl, 2,2,2-

{ 2 }1 dene et hoxyet h
RIS Aot 2 asnvison eyl 2-
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PCT/ US2004/ 024674 19 - d ucose Reabsorption Inhibitors
One nethod of treating, hyperglycema is to excrete
eAssisted \Gleapageose directly into urine so that the

bl ood %1 L@ﬂs ﬁgncentratl on is normalized. For ‘
exanpl BP OhRgiitied steavage invlyste 2-dodobesaats) 4-azidobutyrate,
pH-nitrex4-imethfpestahdateN8Y U Homethyl)benzoate, 2-
formylbenzenesulfonate, 2-(methylthiomethoxy)ethy! carbonate, 4-

(methylthiomet_hoxy)butyrate, and 2-(methylthiomethoxymethyl)benzoate.

Miscellaneous Esters

Examples of miscellaneous esters include 2,6-dichloro-4-
methylphenoxyacetate, 2,6-d ichloro-4-(1,1,3,3-
tetramethylbutyl)phenoxyacétate, 2,4-bis(1 ,1-dimethylpropyl)phenoxyacetate,
chlorodiphenylacetate, isobutyrate, monosuccinoate, (E)-2-methyl-2-
butenoate(tigloate), o-(methoxycarbonyl)benzoate, p-P-benzoate, o-
naphthoate, nitrate, alkyl N,N,N’,N’-tetramethylphosphorodiamidate, N-

phenylcarbamate, borate, dimethylphosphinothioyl, and 2,4-
dinitrophenylsulfenate

Sulfonates

Examples of sulfonates include sulfate, methanesulfonate(mesylate),
benzylsulfonate, and tosylate.
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menbrane of the intestine and the kidney, are a famly

of proteins actively involved in the normal process 1 February 2007

of glucose absorption. Among them SG.T1 is C present
inal and renal epithelial cells (Le .

Vti(gsz?%))% 3er eas SGT2 is found in the epltheﬁncﬁh{sg‘#o“m“”
the kidney (You et al., 1995, MacKenzie et al.

1994). d ucose absorption in the.intestine is
primarily nmediated by SGT1, a high-affinity

| ow- capacity transporter w H: a Na+: glucose transport
ratio of 2:1. SGE.T2, also bun as SAATI, transports
Na' and glucose at a ratio of 1:1 and functions as a
lowaffinity hi ' These SGLTs
are char act er i zed—+H T LA NG 1980 r ed Km *

Glic KB { ng:ﬁwa&l SSUE St oi chi omet ry Substrate in

ro’in Sm Intestine 2:1 D glucose

01 ndEMinplS@-oTbyE}rc &@tﬁ§bggﬁg{§l%@§}ﬁo%§$9§@nghSé/hy fidepe, 1-t
DB‘%V%—%@?@@B%@‘Ph6&Y'8®ywef'(esmﬂfmth0)(ypwpnmnthﬂpdynepzQ@-

* /
rcapsorpt oo orondedsorRigdiel. Afabenns sa 2
(SYolahexikidens, cxtiohepi9tdneDbeniytident, ;ﬁhethd@%@hzylﬂbﬁé”@4—

R bRarYIgeRE P el nsBeeng s ralrcbenayidene.

SA.T1 and SA.T2 are located in the apical plasm
n@yittllicemélsoﬁstetrhe epithel iumand 1 February 2007 WO

2005/ OE'L224 US2004/ 024674 20
Xamp es 0 cyc ic ortho esters include methoxymethylene ethoxymethylene

dimethoxymethylene, 1- -methoxyethylidene, 1- -ethoxyethylidine, 1,2-

dimethoxyethylidene, o-methoxybenzylidene, 1 -(N,N-dimethylamino)ethylidene -

derivative, oc-(N,N-dimethylamino)benzylidene derivative, and 2-oxacyclopentylidene.

Silyl Derivatives

Examples of silyl derivatives include di- t-butylsilylene group, and 1,3-
(1,1 ,3,3-tetraisopropyldisiloxanylidene) derivative.



derive their energy fromthe inward sodi um gradi ent
created by the Nat+/ K+ ATPase punps | ocated on the 1 February 2007
basol ateral nenbrane. Once reabsorbed, the elevated
glucose is then transported to the
V%%(%g{n 3 al space by facilitated glucose t?gﬁgﬁa?of'@z““
~(Q&UTl and G.UT2). Therefore, inhi-bition of SGTs
reduces plasma gl ucose through suppression of glucose
reabsorption in the kidney. A therapeutically or
prophyl actically effective anobunt of an SGLT
i nhibitor, such as that suffi%i®ent to increase urine
gl ucose excretion, or to decrease plasma glucose, -in
a subject by a desired anount per day, can be readily
determ ned usi ng net hods established in the art.
Refedys ound that phlorizin, a natural
g|yCOSI§% preggﬁWHﬂﬁmH *%s and stems of Rosaceae
(e.g., apple, pear, etc.), inhibits Na+-glucose
co-tra& gort a I?cahed in chorionic nmenbrane of the
T nt est PRE Thrfop et UERling yPaigVPRRIS Fp SyCTele Sxgasrivsalicose

C dirbCtHNAROUAMRY s@tHdt Whd Blood jluebka 'cBnd:él‘hféiiths hBFmél?zré@' For
tubul ar gl ucose reabsorption and pronotes

eREFBPIE Oéwnbgwee%%C@fbaﬁqﬁaﬁet&@%mo@r@na@lvéoundwm chorionic
PhRFABrahé of &Y fn@édtnﬁ@ awd the RNBF! arb&Vimi {yj:{f tote %&tfvg@

vi a subcut aneous adm nirstration our na
cinvelvedlin mﬁ/e@rtmajaromss OIQBJEOSW@bsorWanArGﬁTg)ﬂ'lenQS@lrﬂ is

- d
SPehap 053 R AT 5 B s
(isfound ot tl‘ye &plmepumtcmtlne kidnew €Ydly et 4l-, 1995, MacKenzie et al.,
C'?kﬁi)dl | q%%h% tqqﬁngéétlemmaeld@%qla@ﬁoby SGLT1, a
C alg)mafﬁmnyolbw-camd:lty Itna\hélbcﬁ&tr vithnd R gﬂﬁ@se %aﬁ@BéH &6 of 2:1.

2005/ 0122 Us2004/ 74 21 - |
oA HSO BT A SRATY, FePOrad Ve T sl H@fgseb@t Featioafd:1 and
(furictiéids askd Idlv-affinity high-capacity transporter. ‘These SGLTs are

characterized in Table 1:

Table 1

. . Pref %* ke *

ISOFORM TISSUE Stoichiometry | erred | Kn TmG Kim

Substrate | in vitro | in vitro | In vivo
: D-glucose
Sm. | :

oLt m. Intestine 2:1 D-galactose 0.1 nd Nd

Kidney (S1, S3) 2:1 D[_’ég'lg‘;‘t’gﬁe 0.39 7.9 0.3
SGLT2 ,
(SAAT1) Kidney (S3) 1:1 D-glucose 1.64 83 6

* (mM) for D-glucose
** Maximal transport rate pmol/min/mm

Renal reabsorption of glucose is mediated by SGLT1 and SGLT2
(Silverman et al., 1992; Deetjen et al., 1995). Plasma glucose is filtered in the
glomerulus and is transepithelially reabsorbed in the proximal tubules. SGLT1
and SGLT2 are located in the apical plasma membranes of the epithelium and



OO0 POOH~"", ""/[/OH OH (l) wherein Rl is
SZC T—Z4 al kyl, or RARSN-(CO)-; each of R4 and R5 is | February 2007

i ndependently C 1-5 alkyl; RRis H F, d or C1-4

. is Hor CL4 alkyl, provided that yh @024674
o oy ol

| kyl, then R is H Qis -C=0O, or
V\,herenio?/ 1, or 2, P=H C1-7 acyl, or (C 1-6
al koxy) carbonyl ; and 1 February 2007 WO 2005/012243
PCT/ US2004/ 024674 - 22 Z is substituted or
unsubstituted, and is selected fromC 3.7 cycloal kyl,
phenyl, 5- or 6- nenbered et erocyclic having | or 2
het er oat ons i ndependently selected fromN, 0, and S,

" 1 0- ) f.used bicyclyl (such as '
a +
devehel e R WA B0l gradientareataditivane o
hATRasbpuypkyocdtes onlthé ‘bﬁ%\at%rﬁrﬂﬁerﬂb%?@@éé)r@aé%ﬁ{he&g, the
p rgbly b then | .and 2 heteroatons) indepen :
CREURE et Hicsse snifion tamenanaco e itengitiahssacel by
Ffab_mtdt%d Qlu):to%é‘ iﬁjaﬁgﬁoﬁé:? ﬁ?{lﬁ}f‘? %’8 S?WUST(ZF}% ﬁ%{é@r%ﬁ@ikgjtlgm gf
y rre 1 ! - « .
ig@ﬁ‘g ,rengp)esﬁasjna @hmq:bsttmmugledumressld_ﬂmgd{ii@bé)‘eabsorptuon
Si - d avd . | _and 3 supstjituents
hagpEetefy (e o rpe e Bl e clpmanroayit ctansoLT
ankipitor, eBclb as yatamifficiént to Flfﬂr?afse’hfﬁf %c%fé‘é’ &xetidiol %o
a o, Cl. 4. alkylsulfonyl, Cl- '

gicé?%lﬁd%a%@ﬁglucose, ina stject by a deslred amount per day, can be
readily determined using methods established in the art. Recently, it has been
found that phlorizin, a natural glycoside present in barks and stems of
Rosaceae (e.g., apple, pear, etc.), inhibits Na*-glucose co-transporters located
in chorionic membrane of the intestine and the kidney. By inhibiting Na*-
'glucos_e co-transporter activity, phlorizin inhibits the renal tubular glucose
reabsorption and promotes the excretion of glucose so that the glucose level in _
a plasma is controlled at a normal level for a long time via subcutaneous daily

administration (Journal of Clinical Investigation, 1987, Vol. 79, p. 1610).

Other SGLT inhibitors include alkyl- and phenyl-glucosides, 1-5-
isoquinolinesuIfonyl)-2-methylpiperazine-HCl (indirectly via protein kina!e C), p-
chloromercuribenzoate (PCMB), N,N'-dicyclohexylcarbodiimide (DCCD),
copper and cadmium ions, and trivalent lanthariides.



Cl-4 am noal kyl , nono and di-(Cl-4 al kyl)am no,
phenyl , Cl-4 al kyl ami nosul fonyl (SONNHR), ani no- (Cl. 4l February 2007
al kyl sul fonyl) (NHSO2R), Ci1-4 di al kyl am nosul fi nyl

Cl-4 al kyl am do (NHCOR), Ci-4 al kyl carbanm do
"%‘E@H@‘%- 6 nmenbered heterocyclyl containi H%Tﬂg?@%/@ﬁ“”
3

| and het eroat ons i ndependently - selected fromN, S,
and 0; and wherein the substituent(s) on Z can be
further indéependently substituted with between 1 and
3 substituents independeptly selected fromCl.4

al koxy, Cl1 4 al kyl, halo, hy#toxy, cyano, am no, nono
or di- (Cl-4 alkyl)am no and Cl1-4 alkylthio; (e) Z-is
4-substituted phenyl, 3,4- disubstituted phenyl,
benzhydryl, substituted or unsubstituted thiophene,
bBar yl CONeOrNDg anyl , di hydrobenzof uranyl,
4-substituted pyridyl, , benzo[b]thienyl, chromanyl,
benzot hi ophenyl, indanyl, or naphthyl; (f) Zis

unsubsiy : tituted w between 1 and 2
substi?h%ﬁb@qpﬁégﬁiﬁggﬁppyxg@PéEéEB”FF@455nethoxy,

et hoxy, fluoro, chioro, nmethyl, ethyl, propyl, butyl
and isopropyl; (g) Z is biphenyl,
4-(3-pyridyl)phenyl, 4-(3-thien %)phenyl,

2- (5- phenyl )t hi ophenyl , 4\P$ H(pyrazol -1 -yl ) phenyl,
(4- et hyl) phenyl, (4-propyl) ) ,Qgi&nethoxy)phenyl,
di hydr obenzof ur an- 5-yl, ylr obenzof uran-6-yl; (h)
RlLis H and R2 is H, et hyl, propyl, or

i sopropyl; (h) Qis -( nis 1or 2, and R2 is
H,- 1 February 2007 \& ' %43 PCT/ US2004/ 024674
23 nethyl or ethyl; (i)g P i Cl1_3 acyl, or (CL.3
al koxy) carbonyl ; Q R} “yH, ~methyl, or
ethyl; Qis -(CH2)n- ' r 2, and Z is
4-substituted phenyl, 3#- j
benzhydryl, substituted or ungubstituted thiophene,

bi aryl, benzofuranyl, dihydrobenzofuranyl,
4-substituted pyridyl, benzo[b]tpkenyl, chromanyl ,
beﬂzothiophenyl, i ndanyl, ornaphthyl; (k) RLis H R2
i ¥N¢I®Met hyl , "or ethyl; wherein Z is 4-substituted
phenyl , 3,4-disubstituted phenyl, benzhydryl,
substituted or unsubstituted thiophene, biaryl,

Rrigdifr anglkyl, or RyBsNHEM) o loachof R, ahd RS iridepefdently C 1.5
péﬂwl,dyl , benzo[ b] t hi enyl,

Rz is H, F, ClorC 1-4 alkyl;

Rs is H or Cy.4 alkyl, provided that where Rzis Ci4alkyl, then R is H:
Q is ~C=0-, or <(CH_),- where n = 0, 1, or 2;

P=H, C 4.7 acyl, or (C 15 alkoxy)carbonyl; and



chromanyl, benzothi ophenyl, indanyl, or naphthyl; and
Z is unsubstituted or substituted with between 1 and 1 February 2007
2 substituents independently selected from net hoxy,

uoro, chloro, nethyl, ethyl, propy
vg(tﬁg&lgégﬁjrslopyl (1) and conbinations of the 5@30@2%4/024674

Preferred exarrpl es i ncl ude:

2-{3-[2-(2, 3-D hydro-benzofur6n-5-yl)-ethyl]- 1
H i ndol - 4-yl oxy}- (3- D gl ucopyr anosi de;
2-{3-[2-(2, 3- D|hydro benzofu&gn 5-yl)-

et hyl ] - 1- met hyl -

H i ndol - 4-yl oxy} - [3 D gl ucopyran03| de;

22{i§' Lﬁ tﬁl O@{S\;}n)é{lgs@] % @éﬂ g%ﬁgslstpé érom C 37 cycloalkyl, phenyl,
255 3;? 64ﬁi§:nﬁt}dretb ﬁgjﬂfbd)qclc Having 1 or 2 heteroatoms independently
|3 % ezg fé? o;}%{]%( $g o-or ér%?ﬁorglbferypéuﬁd Bicycly! (such as
Wﬁbbﬁﬁwga@ﬂﬁéd‘ﬂéer@b%{éﬁ? Wﬁ fﬂsed heterobicyclyl has

2 [3 (4- Et hyl - benz
64 ét"‘éﬁ%?(@Bﬁﬂdaﬁt?lloammﬂ@dwetgrablm@rt\men 1 and 2 heteroatoms)

21t{d%p(eﬁ héeﬁggﬁgawom&[}aé?ﬁggpyr an03| de;

2 [3 (4 l\/bthyl benzyl) - 1 H i ndol - '
|¥||_ ?Eé%ﬁ?ﬂ&pﬂa& C%H ano Egewélgr(gﬁc{!}ggg {h_oieyv!/hne?glrllnyl(é) R4 IIS
2H; B) R, Etmcmathlyel@wtw }lelﬁd H{)? »ar%/]s 1 3r ? (d)Zis

| - benzy

I | . 2-
P Hﬁ@gﬁ‘ﬁ@n@s' ﬂ%ep(agé@t Ygiubstisiedivi bg veen 1 and 3 substituents

21r{ eAdt éaé&@a%ﬁé
Hldr%gol =4- )r}llyoxy -1 3- ucop& Q%SSX% C14 alkyl, Cy cycloalkyl,

ohgle. ydreky.civeeR. gngno, Son 2yjthiv, B atkylsuforylpCy} allsDifiny,

Hb:ﬂ%gg?{ﬁ@é]kﬁﬁ'o %;oaé}ﬂi dr- @u%j)ka@é%rg%l h%nw (gé%é%rpmosulfonyl
b’%ﬁz ). zmlapd 2@amymmf¢m2@uﬂsoaaﬁzzg4mlkwaMM|f.nyl
2 TORHEREC ¥ AR ERAEE (GETEICE « oieeramid (canR, 56
pmendzﬂredhytemwc%c@atacr&rhg/betﬂl\&eﬁ@éntcgWﬁété%ﬁﬁﬁjnﬁ’@mdependently |

I
Ffélégtoﬁ iﬁﬁ Flé %h% %51 :ﬁ%’ﬁ'ﬂ&%ﬁ%‘rtﬁﬁ gg%a(ituelzt(q)gzr[ 4 can be further
(mdepé)ndmﬂiycsubsﬂtufls[d]wﬁﬂ Betnden-Band 3 sebSitlibnts independently

'_g%lg f’g frﬁ&%hﬂ ?I@ky élgylhgplgnag)?dsr:)xy, cyano, amino, mono or di-
"('Gﬂchllkyl)‘hz)ﬁ%?)ﬁggdéhd& ltiﬁidﬂ‘%ébol ?f‘%ﬁl‘)éiﬁuted phenyl, 3,4-

,_g gwa%ﬂtut )th;@y rgzlmdryl substltuted or unsubstituted thiophene, biaryl,
benzofuranyl, dihydrobenzofuranyl, 4-substituted pyridyl, , benzo[b]thienyl,
chromanyl, benzothiophenyl, indanyl, or naphthyl; (f) Z is unsu'bstituted or
substituted with between 1 and 2 substituents independenﬂy‘ selected from
methoxy, ethoxy, fluoro, chloro, methyl, ethyl, propyl, butyl and isopropyl; (g) Z
is biphenyl, 4-(3-pyridyl)phenyl, 4-(2-thienyl)phenyl, 2-(5-phenyl)thiophenyl, 4-
(1H-pyrazol-1-yl)phenyl, (4-ethyl)phenyl, (4-propyl)phenyl, (4-methoxy)phenyl
dihydrobenzofuran-5-yl, or dihydrobenzofuran-6-yl; (h) Ry is H; and Ry is H,
methyl, ethyl, propyl, or isopropyl; (h) Q is ~(CHz)n- nis 1 or 2; and Ry is H,

y



pyr anosi de;
[ 2- (4- Met hoxy- phenyl ) - et hyl ] - 6-net hyl - 1 1 February 2007
dol - 4-yl oxy}- (3-D-gl ucopyranosi de;

uco
2-{3-
Hin
&l uoro-4-nethyl -benzyl)-1
v&#oﬁso 4 -yl oxy]-(3-D gl ucopyran03| de; PCT/US2004/024674
2-[ 3-

Hin

2-[ 3-

H- i

(4- Propyl benzyl)-1
dol - 4-yl oxy] - (3- D- gl ucopyr anosi de;
(4-1sopropyl -benzyl)-1
ndol - 4-yl oxy] - ( 3- D-gluco%yranoside; 2-[3-(2-Fl uoro-
bi ph enyl-4-ylmethyl)- 1 -
H i ndol - 4- yl oxy] - ( 3- D-glucopyranoside'

et 7 ARV BT s Pan siomicarbonyt; )Ry is H; Ry s H
ZmEgBA %r’ﬂthsr]f Q |§—@q{)®‘éﬁd r'i’?s”ﬁﬂ'g dnd Z is 4-substituted phienyl,

ucopyr anosi

23, rlgiqupqhﬁgg@p;neagnbwmdw substituted or unsubstituted thiophene,

A L e Y —

Eb@m{iﬂﬁyemdorﬂnrdmanﬂl béanbphaMrinaaWI r@hbyhthill (k) Ry is H:

%q%{"é[ |°r)l%'}}&,y\1wjer§u lg-\plugntﬁgted phenyl 3,4- dlsub§tltuted

I-bhemyoIbenﬂazhi/@X’M]subéttt@tedgirlw@Qbﬂtﬁun@a'tﬁ'i%phéne bia
ounds of the mvent?l

A&%{t onal | es of conp
anyl, g B‘g)b@@zofgfqm Wltgte@pmwgl jgenzo[b]thlenyl

Bbhé?ﬁztlglg?ggﬁ%ty}opﬁ@nﬂ HHH@Q Py ﬁé&ﬂﬁw) arlc?Z idinsubstituted or

Feybstitutediwith bepweers Bnglﬂmm@ymmtﬁsnndependently selected from
(K SRR PRE T, el i gy uyan isopronyt ()

(m@qqpblnbmmthéabswropyl 1

H i ndol - 4-yl oxy] - p- D- gl ucopyr anosi de; 2-[ 3-

Met hyl - 2-thienyl (-1

H i Rerferrad exesples inclDdg! @e{8H2+(213eBingdro-benzofuran- -5-yl)-ethyl]-

TRt R DR ehesio g%agkﬁé%aﬁ%fgrq st
TSN GO PO SR AL nefo
20@@33(!]%1 hﬂ,ﬁ@(ﬂgj;éyylomdhpkgluqopyran03|de 2-[3-(4- Ethyl -benzyl)-1H-

AR S

h‘hethdWea#boWl-@XNJgi@o@gﬂaﬂo@@%@%q&(ﬁ%hw%nzyl& 1HJ mdolD-yloxy]-

: é {?c%é%)&@g@?f?wiﬁ E}Qlt@ogmaﬂpelds 2-43-é4-|Eylhyl-lrhnenzyib )1H1|ndol-4-
VPR Bk Bt v s 215 Pty g gy ncoi4-
yloxy]-B-D-glucopyranoside; 2-(3-Biphenyl-4-yimethyl-1 H-indol-4-yloxy)-B-D- |
glucopyranoside: 2-[3-(4-Ethoxy-benzyl)-1 H-indol-4-yloxy]-p-D-
glucopyranoside; 2-[3-(4-Methylsulfanyl-benzyl)-1 H-indol-4-yloxy]-B-D-
glucopyranoside; 2-[3-(4-Ethyl-benzyl)-6-methyl-1 H-indol-4-yloxy]-B-D-
glucopyranoside; 2-[3-(4-Thiophen-3-yl-benzyl)-1 H-indol-4-yloxy]-B-D-
glucopyranoside: and 2-[3~(4-Pyridin-3-yl-benzy!)-1 H-indol-4-yloxy]-B-D-
glucopyranoside.



gl ucopyr anosi de, 2-[3-(5-Ethyl-thiophen-2-ylnethyl)-1
H i ndol - 4-yl oxy] - p-D- gl ucopyranosi de, 2-[3-(5- Pro I February 2007
pyl -th iophen-2-yl methyl)- 1H i ndol -4-yl oxy]-O D

nosi de and
‘%F@g’%?%henw -t hi ophen- 2-yl net hyl ) -1 PCT/US2004/024674
H i ndol - 4-yl oxy] -p- D-glucopyranoside. RR HN R2 = H,

R = cyclopropyl, #A# HN S R2 = H; R = pyrazole, #B# /
R==ethyl, #6# R2 0 SOHR2 = O, R =.ethyl, #C# O R =
n-propyl, #F# O O %H R = Phenyl, #& HO OH R2 = F,
R = ethyl, #D¢ HO OH OH OH ?4 The nore preferred
compounds include: 2-{3-[2-(2, 3-Di hydro-

benzof uran-5-yl)-ethyl]-1

H i ndol - 4-yl oxy} - p- D- gl ucopyr anosi de; 2-{3-[2-(2, 3-

H_ P%gorﬁqﬁgﬁ é()}iaﬁﬁlgé %f_ &e?éré%%%o%@%%iﬁggg]e:e ﬁ-r{]g-l[é-(zlﬁ-Dihydro-
E:)Pijcgllsrjalﬁl_-ﬁ?lgffﬂiﬂy_flh?ﬁghyd?l?fgyggxi}éﬁr;é)@;?caeetyl-B-D-gIucopyranoside; 2-[3—
2@_[' 9{1@[@@9&1@-&5@;@/8—5{;hiz;l%lﬂ-yloxﬂ-ﬁb—gIucopyranoside; 2-{3-[2-
S T SR FiBddoromn 07 -0
glu ide0B[3-22- - -Imdol-4- -B-
L il ) a0
[ %Iyegp)ﬁ@ﬂﬁdge%bfg—(% thoxy—phenyl)-e_thyl]-1 H-indol-4-yloxy}-B-D-
PR L B P eSO ARD T inss petivictindok4-viowy-
gﬁ glyigwé)?'ﬁn?ﬂdp;-D{@(&E‘tnﬂ_yd-anﬁéﬂhﬁﬁbenzyl)-1H-indol-4-y|oxy]-l3-D-
-[3-(4- vl - ben -
a2 B blomkbenmbotyindsie ioxddeDromamiydmoside:
BRI D BLA ol 2.
i iBlenYi4yyimei R bindaldeylyxydpeBighesopyranoside; 2-[3-(4-Methoxy-
%fé']:i @fll Thi oghen- 3= él - bFnz%I -1 Hindol -4-yl oxy)-(3-
i y og;wgﬂ SVRVIDR-gluce PaigeoRyB-(BEiorpyi-methoxy-

Hbenzgig1Hindb P4 WioxyRDRYlucopyranoside; 2-[3-(4-Phenoxy-benzyl)-1H-
indol-4-yloxy]-B-D-glucopyranoside; 2-[3-(4-Chloro-benzy!)-1 H-indol-4-yloxy]-B-
D-glucopyranoside; 2-(3-Naphthalen-2-yimethyl-1 H-indol-4-yloxy)-B-D-

glucopyranoside and 2-{3-(4-Ethyl-benzyl)-2-methyl-1 H-indol-4—yloxy]-[3-/D-
glucopyranoside.

Additional examples of compounds of the invention include: 2-{3-[2-(4-
Ethyl-phenyl)-ethyl}-1 H-indol-4-yloxy}-B-D-gIucopyranoside; 2-[1-
Diethylcarbamoyl-3-(4-methoxy-benzyl)-1 H-indol-4-yloxy]-B-D-glucopyranoside;
2-[3-(4-Methoxy-benzyl)-1-methyl-1 H-indol-4-yloxy]-B-D-gIucopyranoside; 2-[3- |
(4-Ethyl-benzyl)-1-isopropyl-1 H-indol-4-yloxY]—B-D-gIucopyranoside; 2-[3-
Methyl-2-thienyi(-1 H-indol-4-yloxy)-B-D-glucopyranoside; 2-[3-(2,3-Dihydro-
benzofuran-5-yimethyl)-1 H-indol-4-yloxy]-B-D-glucopyranoside and 2-[3;(49



gl ucopyr anosi de; 2-[3-(4-Pyrazol -1-yi-benzyl)-1
H-i ndol - 4-yi oxy] - (3-D- gl ucopyr anosi de, 1 February 2007
2-[6-Chl or o- 3- (4-et hyl -benzyl ) -1
-yioxy]-[i-D gl ucopyranosi de;

ngk@g@{fz thyl - benzyl)-6-fluoro-1 Hindoi-4- y,Pg}ﬁS2294/|524674
gl ucopyranosi de; 2-[3-(5-Ethyl-thiophen-2-ylnethyl)-1
H i ndol - 4-yi oxy] -[i-D gl ucopyranosi de and
2-[ 3- (5-Phenyl -t hi ophen-2-yl net hyl ) -1
H i ndol - 4-yl oxy] - (3-D gl ucopyran03| de. The nost
preferred conpounds are -
2-{3-[2-(2, 3- D|hydro benzofuran 5- yl)-ethyl]-1
Hi ndol ngy?f)l oxy} [ 3-D-gl ucopyranosi de;

2 Hthylpen vl H-myjpj%))lg)gy]ﬁm{gumopyranosme and 2-[3-(4- Methoxy—

. 4&{9@@%]1"'['%795&‘9])’ %%Bg)(/erano&[F (4- Et hyl - benzyl ) -

et hoxycar bonyl - [ 3- Dgl ucopyranosn de and
2-(3-(4- ThlophenS | - benzyl) - '
i ndol - Adgitigrg be{%nme Ilﬁfél&@yﬁa[ﬁtﬁéﬁi@bprop’ﬁmamw 12B0idol-4-

VIRINE OBy oo SRR S Poiea Bt PuSobuoni o0

acgdlmodymosm!et 6 IomaB-(4- engane@zw)ymh%la WBk195ID- as

well as accor to conbi natori al matri X

o HORBEFEROR BN S0 (-FHEy P oBrorant Heindohé yiaxyBD-

SO Bop e eX R 1B 5 E T PRBH RS AR REN ey ST oppr -0

C]gludaﬁy%mlslﬁél DHB- (2-P&oéylz%mephén@%/nhleﬂﬁgl)%Ma%mti%@ B-D-

Oglpcopyranosnde and 2-[3-(5-Phenyl-thiophen-2-yimethyl)-1H- -indol-4-yloxy]- B
D-glucopyranoside.

R R
HN— O Rz = H, R = cyclopropyl, #A# iy 5
. S -
O Rz = H, R = pyrazole, #B# R =ethyl, #£4
RZ (@] R = -
A0t Ry = Cl, R = ethyl, #C# 0 " R = n-propy, #F#
] o .\\\O =
Ho RooF Res o R = Phenyl, #G#
Ao 5 =F, R = ethyl, $D# Ho
OH . r oH

The more preferred compounds include: 2-{3-[2-(2,3-Dihydro-
benzofuran-5-yl)-ethyl}-1 H-indol-4-yloxy}-B-D-glucopyranoside: 2-{3-[2-(2,3~
Dihydro-benzofuran-5-yl)-ethyl}-1-methyl-1 H-indol-4-yloxy}-B-D-

" glucopyranoside; 2-[3-(3-Fluoro-4-methyl-benzyl)-1 H-indol-4-yloxy]-B-D-
glucopyranoside; 2:[3-(4-Methylsulfanyl-benzyl)—1 H-indol-4-yloxy}-B-D-
glucopyranoside; 2-[3-(4-Ethyl-benzyl)}-6-methyl-1 H-indol-4-yloxy]-B-D-
glucopyranoside; 2-[3-(4-Methyl-benzyl)-1H-indol-4-yloxy]-B-D-glucopyranoside : 2-
[3-(4-Ethyl-benzyl)-1 H-indol-4-yloxy]-B-D-glucapyranoside; 2-[3-(4-Ethyl-benzyl)-1H-
indol-4-y|oxy]-6-O-methoxycarbonyl—B-D~gIucopyranoside; 2-[3-(4-Ethyl-benzyl)-1H-
indol-4-yloxy]-6-0-ethoxycarbonyI-B-D-gIucopyranoside; 2-[3-(4- Propyl-benzyl)-1H-



10 9 6 Conpounds of this invention where R3 is Hand Z
is aromatic ring can be prepared as outlined in 1 February 2007
Schemes 1 and 3. Conpounds of formula 1 where R2 is

ot her than hydrogen defined in Caim]1
vﬁ(g%ﬁ?/é‘%g‘?’ed from comercially available or pggg]spgm/ozmn
prepared. 4-substituted 2- hydroxybenzal dehyde [ Acta
Chem Scand. 1999, 53, 258; WD 2003043621) as
descri bed by Fresneda et.al. [Tetrahedron 2001, 57,
2355 - 2363]. Conpounds of f%ényla 2 where P, is
benzyl or nethyl and P2 is nzenesul fonyl can be
prepared by iodination of commercially available 4-

£ B Bt oy e o0 2 a0t st oy -
POTlusRpeAd<Ry @78-(4- @ﬁclommmémpl)qmmeomﬁib@gﬁrcswen

using C oroiodide int esence

oﬁfug"%\é@%os'g%c%@@ -byrazal-he)- anZ)di)-tH'HIMQMBbeay]qS D-

O Yide 1R CRldr B B b hA P s hel-A Yook Bre
o@hJaowwalnwd@wEﬂ (mstr@w@ﬁzymd&ﬂe&o | mﬁ%l ﬁa;gﬂ p.

| ect ed or heteroaryl” '‘boronic aci nown
Sgﬁlgg%yram%e;,,%b% f%ﬁﬁwl-ﬂnomwlrwhylbm-wdbla4J§l|oxy] -B-D-
%rrpo nd@) 0 Jliizg? ¥E@f%%2”'£>"meé'ﬂx}) 1’E'dﬁd‘l?Je4 -yloxy]-B-D-
p@bp@mmmh&ﬁde(a ther coupling commercially avail abl e

bi aryl boroni c acids or through two consecutive
coupling reactions. The first coupling reaction adds

Tehiea |
T e o G RSN e
H@ %‘?‘mﬁﬂlj'r'n%%ﬂl%yhﬁrwgum;ayrasomde; 2-|[$>¢1¢>Eltmn-benzyl) 1H-indol-

ds of
g@*ﬂf QeSS SRR Ren e B orong-6-0-
exysaonly Ju I . 4!
o ”oi“*fﬂé?wfzy"?“?rﬁé e G S TS
'?%ﬁf@ﬂ ihDglugemyaneside.de to give the N-al kyl at ed
(Ri-) product foll-owed by pall adium catal yzed



hydrogenation at 10 - 30 psi of hydrogen pressure to
p¥ovige conmpounds of forgula 6. A conmpound of formul & February 2007

2 can also be treated with ethylnagne?iun1 ban1de at

THE fol |l owed by addition of an ar

“8%%%%@%2@ghyde to give a% I ndol ecar bi naol . ¥ﬁ$“§ﬁwa%““"
i ndol ecar bi nol can be reduced with triethylsilane and

stannic chloride in dichloronethane at -78 C to

provi de conpounds of formula 9, wherein n is 1. The
phenol protecting groups of conpounds of fornula 3 or

9 can be renoved with borortribronide at -78 Cin a
chl orinated sol vent when P1 is 1 February 2007 WO

2 05/012243 PCT/ US2004/ 024674 29 nmethyl or under
gta Pynthetie Mathefsaat i on conditions at H2 pressures
ranging from 10-40 psi when Pl is benzyl to"obtaln
compounds of fornmula 4 or 10. Schenme 2 R3 P* N R3 P2,

R3 Z NIhe zompEoRad$\of them@nfion kan®e, mad@dccdrdin?g tb4rdd?ht5hal

Pz 1
op, OB Sffert rhhed a6 gl qpcprding fg ﬁc@nhma!t@lahpr ratrix
R3 synthesis methods. The following three schemes and chemical Examples
- 1-38 provide general guidance.

* Scheme 1.

Rj P R,y P R
HN | N 1 PZ\N Ry 2\N 3
1 z 4
Rz OP1 Rz OP1 R2 OP1 R2 OH

A &«& yod

6

Compounds of this invention where R; is H and Z is aromatic ring can be
prepared as outlined in Schemes 1 and 3. Compounds of formula 1 where R,
is any group other than hydrogen defined in Claim 1 can be prepared from
commercially available or readily prepared 4-substituted 2-
hydroxybenzaldehyde [Acta Chem. Scand. 1999, 53, 258; WO 2003043621] as
described by Fresneda et.al. [Tetrahedron 2001, 57, 2355 - 2363].

Compounds of formula 2 where P is benzyl or methyl and P, is
benzenesulfonyl can be prepared by iodination of commercially available 4-

benzyloxyindole or 4-methoxyindole or compounds of formula 1 where R; is



~~12Z nROPL n=1 R OL1 R OH 12 13 Conpounds of
this invention where nis 1 or 2 can be prepared as | February 2007
outlined in Schenes 2 and 3. Conpounds of fornula I

SloSh 32 is hydrogen and R3 is any group q’tfcjﬂgliﬁz&%&ﬁn

ydrogen defined in Caim1 can be prepared om
3-am no-o-cresol or 2-methyl -3-phenyl methoxy aniline
[Pitzele, et.al. EP 155635, 1985] as described by
Dillard et, al. [J. Med. Chem 1996, 39, 5119- 5136].-
1 February 2007 WO 2005/012243 PCT/ US2004/ 024674 30
Conpounds of formula 7 whefeff Pl is benzyl can be

pr epar ed by fornyl ati on of conpounds of the fornula I

h chl ori de under ~known reaction
céi‘héﬁ. OS ﬂi’a W@?@mﬂ%ﬁr&g’én (deins § siigsshlergiodide in the

C praxzNee of Al based i hehEHoliBRES b
4©benz g%f@ b1asl—|- ?ln%Hoase crzﬁgoxa h?rﬁHgY can lg\ﬂ y
pPHRL @E‘{ %‘iﬁet"'r’@? ﬁ’érmgewwnth leertzleeeswfowégrtoubut yl
di carbonate or N, N- diethyl carbanyl chloride to give
conpounds of fornula 8. These protected indoles nay

be tre&ospaonindh of faroeda 3wdabesstaaided tfby\ﬁbtxbluﬁg ESRAPbLAS of
compaunds

RiiHudie 2t SeleB68 anl B Ao nheiolorasi et ko sk

9 oupirgerieaction Esndition’ [MAyaREHMN: S{rﬁmrﬁmﬁ g@ﬂ/ %bﬁ@ 95,
b?f}é; ‘?ﬁ%&%é@ﬁg&cﬁ‘o& fo%ggf’w'yﬁ@reama@ bianyl @andﬂe nranared by
belthérecﬂwbﬁﬁg %ﬁ%ér&bﬂ)‘/ Qyélﬁdbllé‘ﬂﬁrﬁm&%aéyﬁscoﬁﬁ@]sdhdtﬁl

i n di chl or onet hane rovi de conpoun
f GPEfcHtive courling rﬁaﬁtl¢r§ Iheﬁlhtelonahng/aajctlom afds cdsinudrcially

e et & ARTO AT RR el B 25l A Eraligh kharcecont e

pber hetespany Iernlc acid under Suzuki reaction conditions.

The indole nitrogen of compounds of formula 3 can be deprotected wnth
a base, such as potassium hydroxide, in refluxing ethanol to provide
compounds of formula 5. The sodium salt of 5 is treated with an alkyl halide to
give the N-alkylated (R1) product followed by palladium cétalyzed

hydrogenation at 10 - 30 psi of hydrogen pressure to provide compound/s of
formula 6.

A compound of formula 2 can also be treated with ethylmagnesium
bromide at 0 °C in dry THF followed by addition of an aryl carboxaldehyde to
give an indolecarbinaol. The crude indolecarbinol can be reduced with

triethylsilane and stannic chloride in dichloromethane at ~78 °C to provide
compounds of formula 9, wherein n is 1.

The phenol protecting groups of compounds of formula 3 or 9 can be
removed with boron tribromide at —78 °C in a chlorinated solvent when P4 is



substituted benzoyl chlorides using standard
Friedel -Craft acylation conditions followed by 1 February 2007
protection of the indole nitrogen with benzenesul f onyl

i to provide conmpounds of fornula 11
v?(glé@%/?ﬁgﬁ wi t h sodi um borohydride in the pr S&Eﬁféé&g{"m“
‘trifluoroacetic acid in a chlorinated sol vent can
provi de conpounds of fornmula 9. Conpounds of formnula
11 wherein Z is 4- bronophenyl can be further coupl ed
with substituted aryl or heteroaryl boronic acids
under standard Suzuki reacti®h tonditions to provide
the biaryl anal ogs. The phenol protecting groups of

coqgo%nds of formula 9 or 11 can be renopved with
b&rSRYGriundsrratalviic hydmaenatiomcentlitionsratttdpressurestranging
i : r al yiic hydrpgenati on
oo T8 KEesTRigl by Blber9lb R cBhepuB LBty 58y 10.
when Pl is benzyl to obtain conpounds of fornula 10 or:
14. 1 February 2007 WD 2005/012243 PCT/ US2004/ 024674
3Bchame2j ndol e nitrogen of conpounds of fornula 9 can
be deprotected by treatnment with trifluoroacetic acid
in a chlorinated solvent at 0 Cto renove the BCC
group or by treatnment wth an agueous base such as
sodi um hydr oxi de t o pnee
group to yield conmpagu
al kyl ation of the i
deprotection of tRE
descri bed provides conpounds of formula 13.
Alternatively, a conpound of formifa 12 wherein Mis 1
and R3 is any group other than hydr%gqn can be
obtained directly froma conpound of fornmula 1 and an
aromati c-al dehyde b1 thqipresenc% of tkiethylsilane

and tH l or oacet | cn d in dichfe t hane at 2\ Rs
[ Appl ~~. _E., : nmarjf§§¥$ﬁEater, 9 z
4 1 h CfZ
34, Ry op1C em%z ‘oP, Ry OH
7 8 9 10

|
OP, R;

R
HN HN 3 R1\N R3 R
| Lz | 5
— n
R2 OP1 n=1 Rz ) OP1 R2 OH
12 : 13

Compounds of this invention where n is 1 or 2 can be prepared as
outlined in Schemes 2 and 3. Compounds of formula 1 wherein Rz is hydrogen
and Rgis any group other than hydrogen defined in Claim 1 can be prepared
from 3-amino-o-cresol or 2-methyl-3-phenylmethoxy aniline [Pitzele, et.al. EP

155635, 1985] as described by Dillard et, al. [J. Med. Chem. 1996, 39, 5119-
5136].



(D

OH16 P22NR3 P2, RBRl, R3 ZZN/Z1 Q ~ QI
OH

R2 |
Q R2
OH 17 18 1 February 2007 WD 2005/012243

1 -
%;:Id %9934/ 024674 32 Conpounds of fornula 17 Cgéé‘k‘éﬁoao%u
an

are defined in daiml and R 1is hy
.can be obtained from conpounds of forrmula 15 (which is
formula 4 wherein Qis absent, or. fornmula 10 V\/ne_reln Q
is (CH2)n and nis 1 or 2, or forrmula 14, wherein Q
is C=0), prepared in Scherres 1 or 2, by gI ycosi dati on
of the phenol group with 2;3; 39 5- tetra O acetyl -a-D
gl ucopyranosyl brom de |n an approprl ate sol vent, such

tonitril ,. under basic
"é‘in"a‘?? |bo °“§§e 95%' MR Z\w%ﬂmfar'ﬁeﬁaaé cap he preparad by

C&rrhwnﬁbﬁ of Reriptiupes ioP hePorhtia 1 WAR tpﬁog%'icfrﬁg%glg&ﬂgnde under

roups can be done 1n one s
E %§g 3dicacangiiony dF b indeleonitrogen Qm)l'rybleﬁxecﬂeonnpounds of

hriti¥el of mul.a 1

whria, b BRI SHac B TRt clket Shirteakioye

Zcan be gsdtentsd lbywtréhimemt leth %mher dHeﬂFﬁht;y;{Jdud:égP@hétbaﬁrfN"Nﬁ]

0 han h en n be obt ai ne ro

oAb FUBle 17 Ge BB of BimglRA'o Tees eroteee

i fhdelesanay bertrdatedruita yhdes under standard Wittig reaction conditions to
provide an E/Z mixture of compounds. Reductlon of the alkene provides
compounds of formula 9, wherein n is 2.

A compound of formula 8 can also be treated with an aryl magnesium
bromide in THF to give an indolecarbinol. The crude indolecarbinol can be
reduced with triethylsilane and stannic chloride in dlchloromethane at-78 °C to
prowde compounds of formula 9, wherein n is 1.

Alternatively compounds of formula 1 where R, and P1 are methyl and
Ra is hydrogen or commercially available 4- -methoxyindole can be treated with
substituted benzoy! chlorides using standard Friedel-Craft acylation con;dltlons
followed by protection of the indole nitrogen with benzenesulfony! chloride to
provide compounds of formula 11. Further reduction with sodium borohydride
in the presence of trifluoroacetic acid in a chlorinated solvent can provide
compounds of formula 9. Compounds of formula 11 wherein Z is 4-
bromophenyl can be further coupled with substituted aryl or heteroaryl boronic
acids under standard Suzuki reaction conditions to provide the biaryl analogs.

The phenol protecting groups of compounds of formula 9 or 11 can be
removed with boron tribromide at —78 °C in a chlorinated solvent when Py is
methyl or under catalytic hydrogenation conditions at Ha pressures ranging

from 10 —- 40 psi when P, is benzyl to obtain compounds of formula 10 or 14.

6
R2Z OR2 O 15 QAc 4", YaOAc , OH AcO PO OH OAcl February 2007



13 wherein Qis (CH2)n and nis 1 or 2), prepared in
Schemes 1 and 2, by glycosidation of the phenol groupl February 2007
as described above followed by deprotection in an

vﬂ*foﬁ%’bh& sol vent:- such as net hanol using ml ?g@@k@mw
|

conditions, such as potassium carbonate or

met hoxi de, at room tenperature. Conpounds of fornula

18, wherein Pis H can be treated with one

equi val ent of al kyl chloroformate or al kyl acid
chloride in collidine to selectively acylate the 6-CH
group of the glucose to pfb@ﬂdé conpounds of fornula
18, wherein is acyl or al koxycarbonyl groups. 1

Febr uay e|%8§7 V[)200€/012243 PCT/ US2004/ 024674 33 -

D. Add| { DA THIP9LR Sheamieounsisraf ormaila §i carehe deprgtanted by

t thezett hwitle triffed °
rmaao\r/v i r%aﬁit@%clﬁﬁaﬁ%t ?@ogrgaﬂéﬁﬂ %%H 20 °@3o Pemove the
Sﬁé?rﬂ{%‘&f’f P¥ reabipgiavith am aqueairsnibdse: $Lm1n asnsodlum hydroxnde to

gﬁ?%grﬁgh% g?NIB?étH?ﬂgﬂfanh{lﬁ déﬁeﬁ'&rylélé%g g)rg'nula 12.
(fdmeﬁ a{hytﬁﬁlomrcé rﬂaq)lr@slemnrbgé‘i&o'ﬂowwlti@yl deb"rétecﬁ@ﬁ e Renol

d I tf
ot B8 Bl RS proides Bormbniese bIDRRI3. XL

NN- 414 fenofl brat e/metformn conbo Insulin

Secr et,a00 i arl de (nech), Sul fonyl ureas
(cl ass',o)%% rgalflve%/ a co pound o(f formula 12 where% nis 1 and Rs is any

group other than hydrogen can be obtained directly from a compound of
formula 1 and an aromatic aldehyde in the presence of triethylsilane and
trifluoroacetic acid in dichloromethane at 0 °C [Appleton, J. E., et. al.,
Tetrahedron Letter, 1993 34, 1529].

Scheme 3

s

16

J

\N 2\ Z
Q Q
Rz OH Ry o
. AcO
Y OAc

18
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| buride/glibenclanide combo glyburide/nmetformn
gonbo gli gi zide glipizide/metformin conbo gliclazidel February 2007

chl orpropam de tol butam de tolazamde Insulin

wﬁgﬁ{og:/f}ﬁgggue repaglinide (nmech), Meglitini dg’?g%‘g&‘@ﬁ““

nateglinide mtiglinide Alpha-glucosidase ¢
inhibitors (nmech) mglitol voglibose emglitate
Insulin and Insulin insulin lispro analogues (class)
insulin glargine insulin detemr insulin glulisine -
insulin aspart 1 February 2007 WO 2005/012243

PCT/ US2004/ 024674 - 34 hufra®®insul in (Humulin R)

Compounds of formula 17, wherein Q and Z are defined in Claim | and
R+ is hydrogen, can be obtained from compounds of formula 15 (which is
formula 4 wherein Q is absent, or formula 10 wherein Q is (CH2)hand nis 1 or
2, or formula 14, wherein Q is C=0), prepared in Schemes 1 or 2, by
glycosidation of the phenol group with 2,3,4,6-tetra-O-acetyl-a-D-
glucopyranosyl bromide in an appropriate solvent, such as acetone, acetonitrile
or DMF, under basic conditions, such as potassium carbonate or lithium
carbonate. Deprotection of the indole nitrogen and acetyl groups can be done
in one step with a base such as potaésium hydroxide or sodium hydroxide in
refluxing ethanol to provide compounds of formula:18, wherein P is H.

Compounds of formula 18, wherein Q and Z are defined in Claim I, P is
H and R, is either H orany group other than hydrogen, can be obtain_ed from
compounds of formula 16 (which is formula 6 wherein Q is absent, or formula
13 wherein Q is (CH,), and nis 1 or 2), prepared in Schemes 1 and 2, by
glycosidation of the phenol group as described above followed by deprotection
in an alcoholic solvent such as methanol using mild basic conditions, such as
potassium carbonate or sodium methoxide, at room temperature. /

Compounds of formula 18, wherein P is H, can be treated with one
equivalent of alkyl chloroformate or alkyl acid chloride in collidine to selectively
acylate the 6-OH group of the glucose to provide compounds of formula 18,
wherein P is acyl or alkoxycarbonyl groups.



human insulin (Novolin R human insulin (Novolin BR)
insulin, zinc suspension (Hunulin L) insulin NHP 1 February 2007
(Humulin N) insulin, zinc suspension (Novolin L)
w2 HHP (Novolin N) insulin, zinc suspepsi-RR;004/024674
Hunulin U) human insulin, regular and NHP mx
(Humulin 50/50) hunmen insulin, regular and NHP mx
(Hurmul i n 70/ 30) human insulin, regular and NHP m X
(Novolin 70/30) Inhaled insulin (class) Exubera AERX
I nsulin D abetes ‘Managenent System AIR inhal ed
insulin Oral insulin (cla3sy3Cralin PPARgamma (rnech)
rosiglitazone rosiglitazone/ rretfolrrri n conbo oo 555)
logljtazone' isaglitazone (netoglitazone, -
Pbs%ﬁ’ldftloﬁﬁbﬁl%?@ﬁwtwwt%a ragaglitazar

Antidiabetic agents that can be used, according to the invention, as a
second or a third antidiabetic agent in a pharmaceutical composition,
formulation, or combination meth(i)d of treatment (régimen) include,
but are not limited to those in Table 2.

(\ Table 2

Combination Therapies with SGLT Inhibitors

Mechanism or Class Drug/Compound

Biguanide (class) metformin

" | Fortamet (metformin XT)
metformin GR

metformin XL

NN-414
fenofibrate/metformin combo
Insulin Secretagogue glimeparide

(mech), Sulfonylureas
(class)

glyburide/glibenclamide combo
glyburide/metformin combo
glipizide
glipizide/metformin combo
gliclazide
chlorpropamide
C:ﬁ tolbutamide

- tolazamide
Insulin Secretagogue repaglinide
(mech), Meglitinides
(class)

nateglinide
mitiglinide
Alpha-glucosidase acarbose

inhibitors (mech)

miglitol
voglibose
emiglitate
Insulin and Insulin insulin lispro
analogues (class)

insulin glargine
insulin detemir
insulin glulisine
insulin aspart




(O

[ NN-2344) R-483 rivoglitazone (CS-011)
It:)il ggléll ES?:BOBEY( t esagl i)tazar T131 %LX0921 LY-293111 1 February 2007
(VM- 295) WMBX 102 AAloogO5 CDDOL 762114—CF;é15ﬁlé::)21DRF-2189
- rglitazar GW 784 - -
‘g(g%)fgb F2>5|\|‘32834) PPARal pha/ gamma. dual MK767/ NK%%‘}B%Q%&“““
297). agoni sts (mech) muraglitazar (BMS-298585) 1
February 2007 WO 2005/012243 PCTI US2004/ 024674 35 -
tesaglitazar LY-818. oxeglitazar (EM.-4156)

_34_

human insulin (Humulin R)
human insulin (Novolin R
human insulin (Novolin BR)
insulin, zinc suspension
(Humulin L)

insulin NHP (Humulin N)
insulin, zinc suspension
(Novolin L)

insulin NHP (Novolin N)
insulin, zinc suspension
(Humulin U)

human insulin, regular and NHP
mix (Humulin 50/50)

human insulin, regular and NHP
mix (Humulin 70/30)

human insulin, regular and NHP
mix (Novolin 70/30)

Inhaled insulin (class) Exubera

AERx Insulin Diabetes
Management System

AIR inhaled insulin

Oral insulin (class) Oralin :

PPARgamma (mech) rosiglitazone
rosiglitazone/metformin combo
pioglitazone’

isaglitazone (netoglitazone,
MCC-555)
rosiglitazone/sulfonylurea
ragaglitazar

balaglitazone (NN-2344)

R-483

rivoglitazone (CS-011) /
FK-614

SCD-DKY

tesaglitazar

T131

CLX0921

LY-293111 (VML-295)
MBX 102

AA10090

CDDO (TP-155C)
DRF-2189

PHT-46

farglitazar

GW-7845

L-764406

NC-2100

PN 2022 (PN 2034)
PPARalpha/gamma dual MK767/MK0767 (KRP 297)
agonists (mech)

muraglitazar (BMS-298585)




LY-929 BVT-142 DRF-2655 DRF-4832 DRF- 41_58
LY- 465608 KT6-207 LSN 862 PPARal pha Agoni st (mech) 1 February 2007
Fenofi brate Genfibrozil Cofibrate Ciprofibrate

ate K-111 LY518674 (LY674) KRP-1
%g%ma/vmm GW 9820 LF-200337 ST- 1928’]”’“52""“’“2“674

V- 14643 PPARdel ta Agonist (mech) -GA501516 GW 1514

L- 165041 GW 8547 PPARal pha/delta Dual GWN 2433

- 35 -

tesaglitazar
LY-818.
oxeglitazar (EML-4156)
LY-9529
BVT-142
DRF-2655
DRF-4832
DRF-4158
LY-465608
KT6-207
. LSN-862
PPARalpha Agonist (mech) | Fenofibrate
Gemfibrozil
Clofibrate
Ciprofibrate
Benzafibrate
K-111
LY518674 (LY674)
KRP-101
NS-220
GW-9578
GW~7647
GW-9820
LF-200337
ST-1929
Wy-14643
PPARdelta Agonist (mech) | GW501516
GW-1514
L-165041

: GW 8547
PPARalpha/delta Dual GW-2433
Agonist (mech)
PPARgamma/delta Dual none in the last PPAR CEA
Agonist (mech)
PPARalpha/gamma/delta CLX-0940
Modulator (mech)
RXR Agonist (mech)

Insulin Seretagogue Exanatide injectable
(mech), GLP-1 analogue :
(class)

Exanatide LAR injectable
Exanantide oral
Liraglutide

GLP-1 agonist (mech) exenatide (AC2993)
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E. Combinations

The invention features a combination therapy comprising administering a
glucose reabsorption inhibitor, such as an SGLT inhibitor, and at least one
antidiabetic agent for the treatment of diabetes or Syndrome X, or associated
symptoms or complications thereof. The demonstrated efficacy of SGLT
inhibitors in numerous models of NIDDM validates the utility of this drug alone
for the treatment of NIDDM in humans. Since glucose reabsorption inhibitors
have a mechanism of action distinct from that of other antidiabetic agents, such
as RXR modulators, the disclosed combination may have the advantage of
reducing the amount of either drug necessary to achieve combined therapeutic
or pharmaceutical efficacy, relative to the use of either drug alone, thereby
reducing one or more adverse side-effects, which often include weight gain,
edema, cardiac hypertrophy, hepatohypertrophy, hypoglycemia, or
hepatotoxicity, or any combination thereof.

The invention provides a method for treating diabetes or Syndroryne X, or
complications thereof in a subject, said method comprising administering to
said subject a jointly effective amount of a glucose reabsorption inhibitor in
combination with a jointly effective amount of an antidiabetic agent. In one
aspect of the invention, antidiabetic agent is an RXR agonist or antagonist that -
increases insulin sensitivity in the subject. Methods to deterrﬁine the insulin
sensitizing activity of an agent are well known in the art. For example, an
insulin sensitizer can increase glucose tolerance in a subject in an oral glucose
tolerance test.

Particularly, the diabetes or Syndrome X, or associated symptoms or
complication thereof is selected from IDDM, NIDDM, IGT, and IFG.
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pharmaceutically acceptable salt thereof, may include an intramolecular salt
thereof, or a solvate or hydrate thereof.
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conmpositions, and conbinations to treat disorders in
gl ucose and |ipid netabolismcan be determ ned
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S43tdidBetic agents in association with a pharmaceutically acceptable carrier.

The daily dosage of the products may be varied over a wide rang';;e from
1 to 1000 mg per adult human per day. For oral administration, the
compositions are preferably provided in the form of tablets containing, 0.01,
0.05,0.1,0.5,1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50'.0, 100, 150, 200, 250 or 500
milligrams of the active ingredient for the symptomatic adjustment of the
dosage to the patient to be treated. The compounds may be administered on a
regimen of 1 to 2 times per day. The dosages, however, may be varied
depending upon the requirement of the patients, the severity of the condition
being treated and the compound being employed. The use of either daily
administration or post-periodic dosing may be employed. Preferably these
compositions are in unit dosage forms such as tablets, pills, capsules, oowders

granules, sterile parenteral solutions or suspensions, metered aerosol or liquid
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type described above containing from 0.1 to about 500 mg of the active
ingredient or ingredients of the present invention. The tablets or pills of the
novel composition can be coated or otherwise compounded to provide a
dosage form affording the advantage of prolonged action. For example, the
tablet or pill can comprise an inner dosage and an outer dosage component,
the latter being in the form of an envelope over the former. The two
components can be separated by an enteric Iaye_r which serves to resist
disintegration in the stomach and permits the inner component to pass intact
into the duodenum or to be delayed in release. A variety of material can be

used for such enteric layers or coatings, such materials including a number of
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Advantageously, the combinations of one or more glucose reabst/)rption '
inhibitors of the present invention may be administered, alone or in combination
with one or more antidiabetic agents, in a single daily dose, or the total daily
dosage may be administered in divided doses of two, three or four times daily.
Furthermore, one or more glucose reabsorption inhibitors and/or one or more
antidiabetic agents according to the present invention can be administered in
intranasal form via topical use of suitable intranasal vehicles, or via transdermal
skin patches well known to those of ordinary skill in that art. To be
administered in the form of a transdermal delivery system, the dosage
administration will, of course, be continuous rather than intermittent throughout

the dosage regimen.
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adm nistration orally or by injection include, aqueous
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are admlnlstered separately, the number of dosages of each compound given
per day, may not necessarily be the same, e.g. where one compound may

have a greater duration of activity, and will therefore, be administered less
frequently.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the strength
of the preparation, the mode of administration, and the advancement of the
disease condition. In addition, factors associated with the particular patient

being treated, ihcluding patient age, weight, diet and time of administration, will
result in the need to adjust dosages.
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c8yipaieticoerrben atdres jir thsirstructhwenttiioimteratedahatthegresent
invention ‘include within its scope the stereochemically pure isomeric forms of
the compounds as well as their racemates. Stereochemically pure isomeric
forms may be obtained by the application of art known principles. /
Diastereoisomers may be separated by physical separation methods such as
fractional crystallization and chromatographic techniques, and enantiomers
may be separated from each other by the selective crystallization of the
diastereomeric salts with optically active acids or bases or by chiral
chromatography. Pure stereoisomers may also be prepared synthetically from

appropriate stereochemically pure starting materials, or by using stereospecific
reactions.

Some compounds in the compositions of the present invention may have
various individual isomers, such as trans and cis, and various alpha and beta -
attachments (below and above the plane of the drawing). In addition, where
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adm nistered in the formof |iposone delivery systens,
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VF@ZJO% g froma variety of lipids, includi n%ck}%sngg}ouﬁn
Imted to anphipathic |ipids such as
phosphati dyl chol i nes, sphi ngonyel ins,
phosphati dyl et hanol am nes, phophati dyl chol i nes,
cardi ol i pins, phosphatidylserines,
phosphati dyl gl ycerol s, phosp gtldic aci ds,
phosphati dylinositols, diacyl trinmethylanmoni um
propanes, diacyl dinethylamoni um propanes, and

j L Lipi h triglyceri ) .
P AR 0T B o Einet 4610 8% vt
clgdlearisestoahixture ofsferbeisomerss Hededsomeremal HRBdHRFATEY By
(%ﬁg\%}_ﬂ. ot E@% dji scl osed fornmulae it is evident that
s PRFLIFARIdURS SHe 83 RERparativerRhremategsaphs efibe on
NeyripevAde Rtayte PRIpAredsy Q’%’ﬁg;‘ié étﬁFé'Hi?&ﬂeF‘ Pﬂﬁ'abéh[cr}sfrﬁ as a
t the presen n

structure. It is intended t I'nVenti o

i YR Ol PeMme popsiblessisissisomerst dhe sohewricenid fprpsmeay be

[ L Eh s |1 as their
S8 1) O oo RIS o, Y Spggamo
b&edpselvedintdjhaiheorappidntanantionierartly staedwrd techniques, such

LLnC . cast ereoi sqmers separated b

oy 2t i Raion O AP B RA Bote Y Sal Fesatonc ihsrmpounds

cimept alsd beaescved by covalontEinkege Bhh ChirCAWNIIRE SollWAH by
na e.separ,ated from each other by the

. be.
B Ry Tear e POy OOTaPRitspaater fnd smeval of

wiHencior eonilibdy. aRitdrNaIVAE, e S5mPaSRE r‘ﬁégk% r%gél(/é‘é using chiral
chr omat ogr aphy. Pure stereoi soners may al so be
Pém%a '@P%Vhé{rl"i‘ﬁél othenwismnotedptheprdoneef the present invention is

sirRériaeidvel b seH Rofleds bi LRl r STRylep
st er.eospeci fic ?eacﬁpons. ng%éégg%&n%%ﬁ srsl(%ha%)&"eelﬂ s Hixtures
c8heis anditans ispmerse Mixterasm diastenebens may racersic mixtures of
Vahhidinaradb i ' such as trans and cis, and
vari ous %rlgghgﬁﬁgo&%gﬁ%?{a%chnent s .(bel ow and above

the plane of the drawing). In addition, where 1

Febr uatye 0040 MR GRPLE; %Zgﬁcogg%a Sszocl)'gtéllc/)r? d ior administered
in combination with an antidiabetic agent in treating diabetes, Syndrome X, or
associated symptoms or complications can be shown by methods known in the
art. The following examples of combination treatment with SGLT inhibitors and
antidiabetic agents are intended to illustrate the invention but not to limit it.
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45 the processes for the preparation of the conpounds
according to the invention give rise to mxture of 1 February 2007
st ereoi sonmers, these isonmers nmay be separated by

nal technlques such as preparative
“ﬁﬂg%%gégéraphy The conpounds may be prepar@8T5§”QMm“6”
single stereoisomer or in racemc formas a mxture
of sone possi bl e stereoi somers. The non-racenic forns
may be obtained by either synthesis or resol ution:
The conpounds may, for exanp % be resolved into
t heir conponents enantioners® by standard techni ques,
such as the formation of diastereoneric pairs by salt
formati on. The conpounds nmay al so be resol ved by
covalent linkage to a chiral auxiliary, followed by
ckx ome$ grathatid Chefidd Edapesand/ or crystallographic
separation, and renoval of the chiral auxiliary.
Al ternatively, the conpounds may be resol ved using
chi r al One lspest R
scope, of thg p#gggﬁgh%ﬁegﬁtloneggaﬁﬁMMEasgph$%ME}afas
cEo%sriked ebeve in teSummary sectiono theovascsiptien, arel thasap{behhed

OB 15 385 SRl | 14T i Gkpuflons
(S0 st ot i Tt gy ittt
A PGS e R SO s g

dg@ibanass, Syndrone X, or associated synptons or
conplications can be shown by nethods known in the
art. The follow ng exanpl es of conbi nation treatnment

V\l HNMBGEpEctrahidretReSsia8d on @ Biudk&bet ] '@Ota(%@atl\ﬁlfl%rﬁerﬁtrpmeter using

%endedto illustrate the i nvention not
fte’aTeﬂaﬂﬁ' lrre(TMD s anonfEyoa)/tarizd. PCT/ US2004/ 024674
- 46 - G Synthetic Chenical Exanples. One aspect of
the invention features compounds of formula (1) as
descri bed above in the Su mpletl on, the

Iﬁ%[? (s W@&E%eﬁrﬁ%@%@?%}{ngﬁa PR o
gucopyranosn e
HN \

Q7 UG
HO
" “OH

OH
A. 4-Benzyloxy-3~formyl-indole-1-carboxylic acid diethylamide. To a
suspension of sodium hydride (1.52 g, 38 mmol) in anhydrous THF (48 mL)
was added dropwise a solution of 4-benzyloxy-1H-indole-3-carbaldehyde (7.93
g, 32 mmol) in anhydrous THF (80 ml) at 0 °C. After stirring at 0 °C for 15 min,
N,N-diethylcarbamyl chioride (4.76 mL, 38 mmol) was added dropwise into the

reaction mixture. The mixture was warmed to room temperature and stirred

overnight. The reaction was then quenched with water and extracted with ethyl



synthetic organic chem stry methods or according to

matrix or conbinatorial chem stry nethods. The 1 February 2007

Schemes and Exanpl es bel ow provde general gui dance.

wa W Spectra were m_sasured on a Bruc_ker AC- ?%%5{@0@9%674

spectronmeter using tetramethylsilane (

internal standard. Exanple 1 -

2-{3-[ 2-(2, 3-Di hydr o- benzof uran-5-yl)-ethyl]-1

H i ndol - 4-yl oxy} (3-D glucopyranoside HN \ I | j OO

,» SOH HO CH OH A

4- Benzyl oxy- 3-f ornyl -i ndol 2-47 car boxylic acid

d| ethylam de. To a suspension of sodium hydride (1.52
38 mupl ) in anhydrous THE (48 ni-) was added

d?‘@&mes dhg ogganies wﬁr@waahm;wgy bR dried over anhydrous sodium

7
L SuRAe afia SofAMANERIHN ol bt rediaus By ttalibed frpm.
f ethet/Bexane to dive\ths ﬁﬂqmmpmmwhgazgu 81’%?_35 (a4Nl_7ﬁat ﬁf,:hg 38
ctl.o . .
TR 4 dBRI S SE D14 Bt o aE s R B0a et st acid
ouethylegh"de Thea seatbh @n[(m@sd.h 8- wmeaﬁrﬁ@;@Ls\Mth wat er :
ed with eth 1 February 2007

BBy RS PR OSSR HoA 10 Gu2 bORrBMOTBrepared
O ERINHIRG td‘ﬂ-‘l@rr&\ﬁ%}?‘b Ve L i 'ﬁ& Hak G 2D6A" ﬁ”ﬁ‘wf Qﬁfﬁg in

sodi um “sul fate and concentr at e I'n vacuo.

mﬁHFdQQQM)lat 7€8 °Crwas addétEDAgtaBent 02 4 0Gantbh dndtthe

CPenBng re cqlon m%dure w/gs g]fowedvﬂ Sttll‘ a? —Jlé gC for 1h. Thereafter, the
aldehyde prepared in the previous step (2.5 g, 7.14 mmol) was added and the
resulting reaction mixture was allowed to stir at room temperature for 2h. The
reaction mixture was poured onto 0.2 M HC! and extracted with ethyl acetate.
The combined ethyl acetafe extracts were washed with brine, dried over
anhydrous sodium sulfate and concentrated in vacuo. Chromatography (SiOy,
0-25% Ethyl Acetate-Hexanes eluant) provided the desired compound in
quantitative yield.
C. 3-[2-(2,3—Dihydro-benzofuran-5-yl)-ethyl]-4-hydroxy-indole-1-carboxylic acid
diethylamide: To a solution of the vinyl urea prepared in step B (400 mg, 0.86
mmol) in EtOAc (10 mL) and EtOH (10 mL) at room temperature was added
10% Pd/C (80 mg) and the resulting reaction mixture was allowed stir in a Parr
Shaker under 10 psi hydrogen pressure for 5h. The reaction mixture upon
removél from the Parr Shaker was filtered through a pad of Celite and the
filterate concentrated in vacuo. Chromatography (SiO,, 0-25% Ethyl Acetate-
Hexanes eluant) provided 1.1 g of the desired compound (1.62 g theoretical,
68% vyield). _
D. 2-{3-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl}-1 H-indol-4-yloxy}-2,3,4,6-tetra-
O-acetyl-B-D-glucopyranoside: To a solution of the urea prepared in step C (1
g, 2.65 mmol) in acetone (8 mL) at room temperature was added potassium
carbonate (1.82 g, 13.2 mmol) followed by 2,3,4,6-tetra-O-acetyl-o-D-



B
4- Benzyl oxy- 3-[ 2- (2, 3-di hydr obenzof ur an-5-yl ) -vi nyl ] i rl February 2007
dol e-1-carboxylic acid diethylam de: To a solution of

dr o- benzof ur an- 5-
\Lé?{lo% yI'] tri phenyl phosphoni um brom de (10 g, qulUsﬁQoM/oz“M

mmol ) (prepared according to: Harrowen, D. C et al

i n Tetrahedron, 2001, 57, 4447-4454) in THE (200 ni)

at -78 C was added LDA (10.6 ni, '21.05 nmol ) and the
resulting reaction mxture was allowed to stir at -78
Cfor 1 h. Thereafter, the- 4% dehyde prepared in the
previous step (2.5 g, 7.14 mmol) was added and the
resultlng reaction mxture was allowed to stir at room

hd(y‘@p&&aupéylfhs@mm (171eg. §.@Aemol) anidthe resulirg mutlml mixture

t L at
cgﬁglaﬂgg/e%ﬁq“ Acer ﬁf{e@%{rr ac?v%trkﬁ h%f %%gt"%? {eql?(ture was
bfiltered tUmugtdj Qmm andtﬂw{glr']rateswsshhdm‘itls utrfyab@etaféi The

tr n r t Si 02, 25%
RGBSl e EE e P Rl bty (510

corqn:% Eihyl AcetiieMdxanbs \éﬂ;ahlt)qirawdgd o 54 ? of th%d%mred _
nzo roxy-in

d8&@!’?’““@éPBBWhP%reaeald%% Yé‘f“lﬂﬁfl am de To a sol ution
t
OF . | 2142 (Y3 D Ao BRSSPl o £D-
t Ghaplepmauwdaaa’oaajsmunormp/ﬂn@cﬂo@tw &mm%a)re?aebd im%te% D (530 mg,
I 1N a al r
SR8l ih ERcP Tl Wk iR Ho e o B 1§ the
r mltlrrgtrr:fmbdmm?gwmnes élﬁfWétﬁof {o éetlfr:étmééfgﬂﬁ( fB’asﬁ Phel&4ction
(et e e d o arasr L200BLusno te em@t%m sitbhe

-Oaa&%rEthN ACE! Tt TeddtioARRRtUPE WRR!theR &
the desHE_'ed c oun(TJIe(l 62 g theor et(la.c:aek{ééjrﬁ'c'iﬂ/éd %é’j)&gto

D/SMRYEEaNely THersgirals e M mdicted with @thwa]:etate The

I'bd)rﬁﬁmed‘bt | @Yt etrdotd
O acety W ([31 ucogy;rr anog\{egée ge%wsltglb&ne dne? OYffganhydrous
§

uF@Q”S?'HWL@@ And cepcaptiated i, varue5ChravhatographydSide 0-10%

((:gireg)% %szc@%ﬁtgwm% of £ ? ggggen{)ég’rﬁpgmd as a white

253@id4(3801teg theotetaabyigld, 88T )llelBE)bFHNMR BUOMHZZD,0D) § 7.1(s,
29788801, 556 TR 4 8 65(m, 1H), 6.58(d, J = 8 He, 1HY 5.2(d,
J =8 Hz, 1H), 4.47(t, J = 8 Hz, 2H), 3.95-3.85(m, 1H), 3.75-3.7(m, 1H), 3.6-
3.55(m, 1H), 3.5-3.4(m, 3H), 3.15 (t, J = 8 Hz, 2H), 3.1-2.9(m, 4H), 2.9-2.8(m.

1H). MS: miz (MH*) 442.

Example 2
2—{3-[2-(2,3-Dihydro-benzofuran-5-yl)—ethyl]-1 H-indol-4-yloxy}-6-O-acetyl B-D-
glucopyranoside



- 48 gl ucopyranosyl bromde (1.17 g, 5.27 mmol) and
the resulting reaction mixture was allowed to stir at! February 2007
roomtenperature for 72h. The reaction mxture was
{ hrough Celite and the filtrate washed wth
‘&{)ﬁ&q%gzgﬁ ate. The conbined organic |ayers vb’é'rTéU52°°4/°24674
concentrated i n vacuo. Chromatography (Si 02, 0-20%
Et hyl Acet at e- Hexanes el uant) provided 0.54 g of the
desired conmpound (1.87 g theoretical, 29%yvyield). E
2-{3-[2-(2, 3-Di hydro-benzofuran-5-yl)-ethyl]-1
H i ndol - 4-yl oxy} (3-D gl ueopygranosi de: To a sol ution
of the acetyl indole prepared in step D (530 ng, C
0.75 mmol) in ethanol (50 nL) was added 25 % NaOH (16
m.) and the resulting readiN -\ m xture was al | oned
to stir at reflux for 3h. THe PegetN o M Xt ure was
diluted with water (200 m

adjusted to 11

with the addition of 1 N R& d’he regcti®n mxture
was then concentrated in vacuo ofenove ethanol. The
aqueous | ayer was extracted th et hyl acetate. The

conbi ned ethyl acetate éﬁ washed with

bri.ne, dried over anhyd? nesi'um sul fate and
concentrated in vacuo r omat aphy (Si 02, 0-10%
VEBie- e an2p@iridanas isplated dea b@’,Q&OHUctQﬁ Exatnpledi Peft E

SSW@?%‘?&MﬁFH\%g‘(% SV 7. Qlmoni )5 56090, 31, BTG, "1H> 6.7-
@(ﬁ{ “ﬂH)36“|)58|(_c|§Z5 Jo ém% JIH'WS a?(d7§'-67 %%)34 E& t, J = 8 Hz, 2H),
4 -g 35§m: 1)), ;&25-@@ m, 31—953 Z-B6(m 2H), B)35-34{t8; 2HY,(33-3.2(m
1
1@)2%314?( fgﬁg“&H}m 2%%%56&”%(%*%% MSE e (Y aBa,
(M) 442, Exarrpl e 2
2-{3-[2-(2,3-Di hydro-b f -5-yl)-ethyl]-1
H-i{ndE)I -gf-yl oxy-}¥6ro(} aigtzsl utélré—m%ébiogyrgnlasi de 1
Febi3u[2r (2, 20N drolbeRESTOIM1Z- N2 HRAT HRARAH HLA R 4-yloxy) B-D-
glucopyranoside

N\

. L
HO . :
~~ "OH

OH
A. 4-Benzyloxy-1-methyl-1H-indole-3-carbaldehyde: To a solution of
commercially available 4-benzyloxy-1H-indole-3-carbaldehyde (19,3.98
mmol) in DMF (15 mL) at 0 °C was added NaH (262 mg, 8.75 mmol, 80%
dispersion in oil) followed by methyl iodide (0.25 mL, 3.98 mmol) and the
resulting reaction mixture was allowed to stir at réom temperature for 6h. The

reaction mixture was poured onto water and extracted with ethyl acetate. The
combined ethyl acetate extracts were washed with brine, dried over anhydrous



49 - HNO O OH~O OH O OH The title conpound was
i sol ated as a by-product in Exanple 1, Part E. 1HNVR 1 February 2007
( 300MHz, CDsoo) 6 7.1-7.05(m 1 H), 7.0-6.9(m 3H),

%Zo%g/ﬁifﬁs J = ; HS 65(%’14%’6(? 5?(9 8JHz P%glp_lgszoo%/ousw
445435(m 1 H), 42542(m 1 H, 3.7-3.6(m 2H),
3.55-3.4(m 2H), 3.3-3.2(m 1H), 3.14(t, J = 8 Hz,
2H), 3.1-2.8(m 3H), 1.92(s, 3H. Ms: mz (MH) 484.
Exanpl e 3
2-{3-[2-(2, 3- D hydr o- behzoftus@n-5-yl)-ethyl]-1-nethyl -
1 Hindol-4-yloxy} [i-D glucopyranoside &O ..0OH HO
OH OHA
sBénuzy&smif@te andeohyéntidted i®RioIoproviad ﬂﬁ’élﬁéiﬁred'rébrﬁ‘pound in
sol utj.o onmer ci al | y avail abl e 4-benzyl oxy-1

BegVielf

HIMARYR bal dehyde (1 g, 3.98 mol) in DVF (15

e 2{3-H-2, Mhﬁcﬂﬁ%n?afﬂrér?gé@)'@hylﬁﬂlﬁe l‘IH @g eyl rTf\fy}B -D-

di spersion in oil | owed
3ghgopysinpsiged Thectitler casnpatindgvase prepiaced ﬁom@benzy&m(y-h

a erature for.

rbaegptqﬁgw m@%?e@aﬁb&g&% LRt %%C”S’ﬁa '%%?Ftﬁ)taélﬂj [(2,3-

widthyded-bghzafortrab-g1) m&@l]trﬂﬂi@hymhds@i&gumaﬁﬁm&ieﬁb)a the same

i)ét@[%r%bgq %’ergggw?bed in s\{\ép B thrrolugrel Ein é)?amgl\e/e‘lr 1%an%Rr(g88MHz,'
CDCls) 8 7.1-7.0(m, 1H), 6.95-6.8(m, 3H), 6.7-6.6(m, 1H), 6.55-6.5(m, 1H),
4.95(d, J = 8 Hz, 2H), 4.3-4.3(m, 1H), 4.0-3.9(m, 1H), 3.8-3.65(m, 2H), 3.6(s,
3H), 3.6-5(m, 2H), 3.45-3.4(m, 1H), 3.15-3.0(m, 3H), 2.95-2.85(m, 2H), 2.65-
2.55(m, 1H). MS: m/z (MH") 456.

Example 4
2-[3-(2-Benzo[1,3]dioxol-5-yl-ethyl)-1H-indol-4-yloxy] B-D-glucopyranoside

HN
) O,
0 )
o > O | /
HO . OH

OH
The title compound was prepared from 4-benzyloxy-3-formyl-indole-1-
carboxylic acid diethylamide prepared in step A of Example 1 and 5-
piperonylmethy! triphenylphosphonium bromide by the same procedure as
described in Example 1. "THNMR (300MHz, CD3COCD3) 6 9.88 (brs, 1H), 7.05-
6.9 (m, 3H), 6.8 (s, 1H), 6.75-6.65 (m, 3H), 5.9 (s, 2H), 5.2 (d, J =7 Hz, 1H),

4.4(br s, 2H), 3.95-3.85(m, 1H), 3.8-3.5(m, 6H), 3.3-3.2(m, 1H), 3.15-2.85(m,
6H). MS: m/z (MH") 444



WD 2005/ 012243 PCTI US2004/ 024674 50 sodium sulfate

and concentrated in vacuo to provide the desired 1 February 2007
conpound in quantitative yield. BI) yl ]

~ , 3- Di hydr o- benzof uran-5-y et hy
v%oé@ %f 4-yl oxz} R-D- gl ucopyranosi de: The "t%Fﬁrsé&y“"‘“"
conpound was prepared from 4-benzyl oxy-1- nethyl -

H i ndol e- 3- car bal dehyde (preparati on described in Part

A) and [(2, 3- _

di hydr o- benzof uran-5-yl ) et hyl ] tri phenyl phosphoni um

brom de by the sane procedus® as described in step B
through E in Exanple 1. 'HNMR (300MHz, CDCI3) 8
7.1-7.00m 1 H), 6.95-6.8(m 3H), 6.7-6.6(m 1 H),
6.55-6.5(m 1 H), 4.95(d, JExagqgled 2H), 4.3-4.3(m 1

> 1 .8-3..6 0 3.6(s, . 3H,
2202 Ry ec pehol T A RSN - oy -4 Hp5-0-
2-§9&o yPoBide2H) , 2.65- 2.55(m 1 H). MS: mz (MH)
4 anple 4
2-[3-(2-Benzo[ 1, 3] di oxol - S'Ny\
[ 3- D gl ucopyranosi de HN 2\
title conpound was prepa

et hyl) -1 H-i ndol - 4-yl oxy]
ORI OH The

@H Exanple 1 and 5-

pi peronyl net hyl tri phen¥ll bni um brom de by the
same procedure as descriFbed xanpl e 1.
HNI\/R—(SOOI\/HZ CD3COCD3) 6 9. gg, (br s, 1 H) 7 05 6 9
|:r[] , .6.75-6.65 (m 3I—g

@e(ttgle cyn}pwnﬁﬂaqprrqpareddrqwrb@nzw- -fprgsd-mc@& ih 1

"Dcarb%x%o?’aé& Biethifbmide and2 4 dhydroBenzd( 21026 Meyi
triphenylphosphonium bromide by the same procedure as described in _
Example 1. "THNMR (300MHz, CD3COCD3) 6 9.89 (br s, 1H), 7.05-6.95(m, 3H),
6.8-6.65(m, 4H), 5.2(d, J =7 Hz, 1H), 4.4-4.25(m, 2H), 4.2 (s, 4H), 3.95-3.85(m,
1H), 3.75-3.55(m, 6H), 3.3-3.2(m, 1H), 3.15-2.8(m, 5H). MS: m/z (M*) 457.

Example 6
2-[3-(2-Naphthalen-2-yl-ethyl)-1H-indol-4-yloxy]-B-D-glucopyranoside

OHN Sase
o .
HO Ao

OH
The title compound was prepared from 4-benzyloxy-3-formyl-indole-1-
carboxylic acid diethylamide and 2-naphthylmettiyltriphenylphosphonium

chloride by the same procedure as described in Example 1. "THNMR (300MHz,
CD3COCDs) 8 9.89(br s, 1H), 7.9-7.75(m, 4H), 7,55-7.35(m, 3H), 7.1-6.9(m,



. MS: mz (MH#) 444. 1 February 2007 WO 2007
E235')05/ 012243 Png/ US2004/ 024674 - 51 - Exanple 5 . I February
2-{3-[2-(2, 3-D hydro-benzo[ 1, 4] di oxi n-6-yl)-ethyl] -

3-D gl ucopyranosi de HN O §002/024674
W‘bhdﬁ%izﬁs V! gxy} I(-IO CH g(]—| Tﬁg title con‘pound)Cv\Ijiall%2

prepared fron14 benzyl oxy- 3- fornyl-lndole- 1-
carboxylic acid dleth{aaZESe o 6 eyl

nd, 2, 3-di hydr o- benzo I OX
?rlphenylphgsphonlun1bron1ge y the sane procedure5as
described in Exanple 1. ' (300NHz, CDBCgCDB)4FD
9.89 (br s, 1 H), 7.05-6. 95(n1 3H),” 6.8-6.65(m

SIERB AL e 10 2Bdg S RO i DBy St 5 i 5(m,

3 1HB-BEBERITE ) Wg 158, M, $26-3. REGBHE MS: miz (v*+Na) 472.
El-l[ﬁd(0|2 lA\flaylcl)lhfnxill] e?s Dygl ucopyran05| de HN C O 111CH

HO CH Example 7
2-{3-[2-(4-Methoxy-ph enyl)-ethyl]-1 H-indol-4-yloxy}-B-D-gIucopyranoside

HN\

QLT

(@] OCH3

HO : OH
OH
The title compound was prepared from 4-benzyloxy-3-formyl-indole-1-

_ carboxylic acid diethylamide and 4-methoxybenzyl triphenyphosphonium
chloride by the same procedure as described in Example 1. "THNMR (300MHz,
CD3COCD3) § 9.87 (br s, TH), 7.20 (d, J = 7 Hz, 2H), 7.05-6. 9(m, 3H), 6.8(d, J =
8Hz, 2H), 6.7(d, J = 7 Hz, 1H), 5.2(d, J = 7 Hz, 1H), 4.5-4, 3(m, 2H), 3.95-

3.85(m, 1H), 3.75(s, 3H), 3.7-3.5(m, 6H), 3.3-3.2(m, 1H), 3.15-2.85(m. §H). Ms:
m/z (M*) 429.

Example 8
2-{3—[2-(4-Ethoxy—phenyl)-ethyl]-1 H-in dol-4-yloxy}-B-D-glucopyranoside

<A
0 OC3Hs
\/@OH
HO . oH

OH



OH The title conmpound was prepared from _ -
4- benzyl oxy- 3-ngrryI -indol e-1- carboxylic acid ~ 1'TFebruary 2007
di et hyl am de and 2-napht hyl net hyl tri phenyl phosphoni um

by the sane procedure as described pprf¥aiipbiiers
v"}hi0?‘FI,—/I‘I)\II(I\Q/ERr‘3(300!\/I—|z CD3000D3) 5 9.89(br s, H;P

9-7.75 4 7,55-7.35(m 3I—|),7169(m1
l7:ebruary(r2n007|_l)v\0 2005/ 012243 PCT/ US2004/ 024674 52
3H, 6.74(d, J =7 Hz, 1 H, 526(d, J =7Hz, 1H,
4.5-4.4(m 2H), 3.95-3.85(m H), 3.8-3.55(m 6H) ,
3.45-3.35(m 1 H), 3.25-3.1(M B5H). M5 mlz (M++Na)
472. Exanmple 7 2-{3-[2-(4- I\/Et hoxy phenyl ) - et hyl ] - 1

TR PRt S e Bt B e et icepat doler b
’él’c:bmmxylima@d dictioyiamide é\ﬁiﬂh%tﬁox Béﬁﬂ@mﬂﬁeﬁgﬁﬁb honium chloride
dh}ggﬁll am de and 4- rret hoxybenz trip
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2-{3-[2-(4- Et hoxy- phenyl )-ethyl]-1
H i ndol - 4-yl oxy} - [ 3- D- gl ucopyranosi de HN

Example 9
2~{3-[2-(4-Ethyl-phenyl)-ethyl]-1 H-indol-4-yloxy}-B-D-glucopyranoside

Sagel
0 CzHg
HO ! OH

OH
The title compound was prepared from 4-benzyloxy-3-formyl-indole-1-
cai’boxylic acid diéthylamide and (4-ethylbenzyl)triphenylphosphonium chloride
by the same procedure as described in Example 1. "THNMR (300MHz,
CD3;COCDs3) 6 9.8(br 8, IH), 7.2(d, J = 8 Hz, 2H), 7.1(d, J = 8 Hz, 2H), 7.05-
6.8(m, 3H), 6.7(d, J = 7 Hz, 1H), 5.2(d, J = 7 Hz 1H), 4.5-4.3(m, 2H), 3.95-

3.85(m, 1H), 3.8-3.5(m, 6H), 3.35-3.25(m, 1H), 3.15-2.9(m, 5H), 2.6(q, J = 7 Hz,
2H), 1.2(t, J = 7 Hz, 3H). MS: m/z (MH*) 428.

Example 10
2-{3-[2-(4-Methoxy-phenyl)—ethyl]-6-methyl-1 H-indol-4-yloxy}-B-D-
glucopyranoside



0 OCZH5 0 ,,,SOH HO OH OH 1 February 2007 WO
2005/ 012243 PCT/ US2004/ 024674 - 53 The title conpound February2007
was prepared from 4-benzyl oxy-3-fornyl -indol e-1-

acid di ethylam de and 4- et hoxybenzI;@ 2004/024674
‘ﬁ;‘?@%%ﬁ:ﬁosphom um chl or| de Dby the sane proceéU PR442

described in Exanple 1. '"HNMR (300MHz, CD3COCD3) 8
9.8(br s, 1 H), 7.2(d, J =8 Hz, 2H), 7.05-6.95(m
3H), 6.8(d, J 8 Hz, 2H), 6.7(d, J =7 Hz, 1 H),
5.22 (d, J=7Hz 1H), 4.068,-J = 7 Hz, 2H), 3.95-
3.85(m 1 H), 37535(m 6I—I) 3.35-3.25(m 1 H),
3.15-2.9(m 5H), 1.35(t, J =7 Hz, 3H. M5 mz
(M++Na) 466. Ex?ane 9|) HN
2-{3-[2-(4-Ethyl -phenyl) - _
H-i{ndE)I El yl oxy}- (3-D- gl HN O C2H5 O
"OHHO OH OH The tit dI X y boxy 32r:gi grom
4- benzyl oxy-3-fornyl -in dol e- r _
di et hyl)/am )ée and (4-ethyl bep )“5& phenyl phosphoni um
chloride by the sane picetlurg_as described in
Exanpl e 1. " HNMR ( 300MHz, X ) S 9.8(br s, IH),
7.2(d, J 8 Hz, 2H), 7.1(d, &H=8 Hz, 2H), 7.05-

6A8 (ZJBeﬁilEﬂ Héihylﬂenza?déﬁydel 1da séluﬁ&q of dormmiertiatly

H%vallable 2- hy rrgxy-4-methylbenzaldehyde (20 g,-147.05 mmol) in DMF
(200mL) at 0 °C was added sodium hydride (6.47 g, 161.76 mmol, 60% oil
dispersion) followed by the dropwise addition of benzyl bromide (19.3 mL,
161.76 mmol). Upon completion of addition of benzyl brorhide, the ice bath is
removed and the reaction mixture was stirred at room tehperafure for 4h. The
reaction mixture was poured onto water and extracted with ethyl acetate. The
combined ethyl acetate extracts were dried over anhydrous sodium sulfate and
concentrated in vacuo. Chromatography (SiO,, 2 - 5% EtOAc-Hexanes eluant)
provided 29.58 g of the desired product as a white SO|Id (33 24 g theoretical,
89% yield).
B. 2-A2|do-3-(2—benzyloxy-4—methyphenyl)—acrylic acid ethyl ester: Toa
solution of sodium ethoxide (46 mL, 3.1 M in ethanol) in ethanol (50 mL) at ~15
°C was added dropwise a solution of the aldehyde prepared in the previous
step (4 g, 17.7 mmol) and ethyl azidoacetate (23 mL, 53.09 mmol, 2.3 M
solution in dichloromethane) and the resulting reaction mixture was allowed to
stir at 15° C for 72h. The reaction mixture was poured onto saturated sodium
bicarbonate and the extracted with ethyl acetate. The combined ethyl acetate
extracts were dried over anhydrous sodium sulfate and concentrated in vacuo.
The crude product (4.15 g) was used as is without further punﬂcatlon in the next
step of the synthetic sequence.

C. 4-Benzyloxy-6-methyl-1 H-indole-2-carboxylic acid ethyl ester: A solution of
the azido compound prepared in the previous step (4.15 g) in toluene (60 mL)




. 85 1 H), 3.8-3.5(m 6H), 3.35-3.25(m 1 H),
g.lsfgg(mmsm, 2.6(q, J = 7THz, 2H), 1.2(t, J = 7 1February 2007
Hz, 3H. M5 mz (I\/H+) 428. Exanple 10 2-{3-[2-(4-Meth

l)-ethyl -methyl- 1 74
‘fgyoopo{hﬁﬁz znxy} )p/) }} al ucopzranosn de 1 Februngﬁlusﬂ%/?z“
WD 2005/ 012243 PCT/ US2004/ 024674 54 - HN O CCH3 O _
,a0H HO OH OH A 2-Benzyl oxy-4-m _elt h)é: benzal dehyde:

To a solution of conmmercially available _
Z?hydroxy-4-nethylbenzaldepyde (20 g, 147.05 mmol) in
DMF (200nL) at 0 C was adde%s,. sodi um hydride (6.47 g,
161. 76 mmol , 60% oil dispersion) followed by the -

76
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et fﬁw‘éﬁgémq 1o §{ir 3¢ Feana terpperatrg dor 725 TiR vessctiad deigture
dw@@pbﬁl%daorﬂéhg% Eitticodcid BRd BkASEEE St SREr £ Leled. The
pcI:rombmed ethyl acetate extracts were dried over anhydrous sodium sulfate and
concentrated in vacuo to provide 437 mg of the desired product as an off white
solid (455 mg theoretical, 96% yield).

E. 4-Benzyloxy-6-methyl-1H-indole: To a solution of the acid prepared in the
previous step (150 mg, 0.53 mmol) in quinoline (2 mL) at room temperature -
-was added copper powder (10 mg, 0.16 mmol) and the resulting reaction
mixture was allowed to stir at 235 °C for 900 seconds in a microwave reactor.
The reaction mixture was poured onto 1 N HCI and extracted with ethyl acetate.
The combined ethyl acetate extracts were dried over anhydrous sodium sulfate
and concentrated In vacuo. Chromatography (SiO5, 10 to 20% Ethyl Acetate-
Hexanes eluant) provided 617 mg of the desired product as a dark oil (759 mg
theoretical, 81% yleld)

F. 4-Benzyloxy-6-methyl-1H-indole- 3-carbaldehyde To a solution of POCl,
(1mL) in DMF (4 mL) at 0 °C was added indole prepared in the previous step
(617 mg, 02.59 mmol) in THF (6 mL) and the resulting reaction mixture was
allowed to stir with warming to room temperature for 3h. The reaction mixture
was poured on to saturated sodium bicarbonate and extracted with ethyl
acetate. The combined ethyl acetate extracts were dried over anhydrous

sodium sulfate and concentrated in vacuo. Chromatography (SiO,, 40 % Ethyl




step (4 g, 17.7 mmol ) and et hyl azidoacetate (23 ni,
53.09 mml, 2.3 M solution in dichloronmethane) and 1 February 2007
the resulting reaction mxture was allowed to stir at

“]&2095/5{%37% The reaction m xture was pour 6?53%92%/024674

sat ur sodi um bi carbonate and the extrac

et hyl acetate. The conbined ethyl acetate extracts

were dried over anhydrous sodium sul fate and

concentrated in vacuo. The crude product (4.15 g) was
used as is without further purification in the next

step of the synthetic sequeng®.- C

4- Benzyl oxy-6-net hyl -1 Hi ndol e- 2- carboxylic acid

et hyI ester: A solution of the azido conpound
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e
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. sqli.d antgat eoretical 96%%/
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o L 2 RRA tACh Ry Ry REMYLB i P HNROL o0 o
a@H@QPXE@'Eﬁﬁ@e piﬂm ditle commpoygnd asprepariell fromd 4thenzyloxy-3-formyl-

PR b B L L
rfgabenxpho;sphomum mbﬂendmhy the sumi® proctidiike aB8s@iblelas ESdmple
"4 RS (308812 Cbac0CDs) 5 9.7 (br s, 1H), 7.19(d, J = 8 Ha, 2H, 6:9-
6.75(m, 4H), 6.56(s, 1H), 5.21(d, J = 7 Hz, 1H), 4.4-4.25(m, 2H), 3.95-3.85(m.
 1H), 3.75(s, 3H), 3.7-3.5(m, 5H), 3.3-3.2(m, 1H), 3.15-2.8(m, 4H), 2.8(s, 3H).
MS: m/z (MH") 444.

Example 11 :
2-[3-(4-Ethyl-benzyl)-1 H-indol-4-yloxy]-B-D-glucopyranoside



The conbi ned ethyl acetate extracts were dried over

anhydrous sodi um sul fate and concentrated In vacuo. 1February2007
Chr omat ography (Si 02, 10 to 20% Et hyl Acet ate-- Hexanes

v 2REh243r ovi ded 617 ng of the desired produ

dark oil (759 ng theoretical, 81 Qbyield)..EkTR%m%Mameu
-4-Benzyl oxy-6-nmet hyl - 1 H-indol e- 3-car bal dehyde: To a

solution of POC13 (1 mL) in DVF (4 nL) at ‘0 C was

added i ndole prepared in the previous step (617 ny,

02.59 mmol ) in THE (6 nL) and_the resulting reaction

m xture was MImmdtostHSWThvaﬁngtoromn

tenperature for 3h. The reaction mxture was poured

on to saturated sodi um bi carbonate and extracted with

ethyl acetate. The conbi ngg R state extracts

were dried over anhydrous & ate and

concentrated in vacuo. Ch y (Si02, 40 %

Et hyl 1 February 2007 WD
PCT/ US2004/ 024674 56 Acet at e-
220 ng of the desired conpou
(686 ng theoretical, 32%gi eld) . G

4-Benzyl oxy- 3- fornyl-6 met Kyl -End&te- | - car boxylic
acid diethylamde: To a sol utPdn of al dehyde prepared
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t et rahydrof uran ( roomte
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acetate. The conbi ned éh extracts were

aRhipdde gelutipriangh @@ﬂapmde\m @Ilhylﬁﬂﬂéat:ar Jihedoriganicaxtracts were

Cabo S ST En B IR S50y ot s
yéﬁ?@wrgﬁly id tmesextmjep héoreetdlutinin, of@B&wylidd iflfiolebarbinol in 6 mL

d{cﬁ é;'%mg Wé’s?‘ %%r?e[f & Péh?yls?lane/ ((;.48 gr,Tﬁt h%rmol) at-78 °C,

followed by addrtron of a 1.0 M solution of stannic chloride in dichloromethane

X 5?3 el uant) provided
pale vyellow solid

(3.6 mL, 3.6 mmol). The reaction mixture was continued stirring at-78 °C for
20 min, quenched with water and warmed to room temperature. After

extraction with dichloromethane, the organic extracts were dried over sodium
sulfate, concentrated in vacuo and chromatographed with srlrca gel eluting with
ethyl acetate/hexane (25: 100) to provide the title compound (0 91 g, yield:
74%) as colorless oil.
B. 3-(4_-Ethyl-benzy|)-4-hydroxy-indole-1-carboxylic acid diethylamide: A
solution of Part A (0.91 g, 2.1 mmol) in ethanol (10 mL) and ethyl acetate (20
mL) was hydrogenated over 10% Pd-C (0.18 g) under H, (14 psi) for 7 h. The
catalyst was removed by filtration and the filtrate was concentrated in vacuo.
The crude product was purified by chromatography on silica gel eluting with



gl ucopyranosi de: The title conpound was prepared from
4-benzyl oxy-3-formyl - 6-methyl-in dole- 1 -carboxyli cl February 2007
acid di ethyl am de and 4- net hoxybenzyl
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descri in Exanple 1. 1HNMR (300MHz, CD30

9.7 (br s, 1H), 7.19(d, J = 8 Hz, 2H)) 6:9- 6.75(m
4H), 6.56(s, 1 H), 5.21(d, J = 7 Hz, 1H), 4.4-4,.25(m
2H), 3.95-3.85(m 1 H), 3.75(s, 3H), 3.7-3.5(m 5H),
3.3-3.2(m 1 H), 3.15-2.8(m_4H), 2.8(s, 3H.. M niz
(M) 444. Exanple 11 2-[3-3%-Et hyl - benzyl)-1

H i ndol - 4-yl oxy] - [ 3- D- gl ucopyranosi de 1 February 2007

WO 2005/.0 3 PCTI US2004/ 024674 - 57 -
dquftaq KC*%‘Q Og%fﬁ& :4QQ) to. Rravide ta Ut!?emp?undwﬂbff%g@?%) asa
Efté)geﬂ}d ic acid d| ethylam de: To a solution of
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ture was_ continued stirring a

q%ﬁéwé@n af 28 4 attelraaceiithem- glupoewaapssd @T@midﬂ 61&8 g.2.6
C
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s RRy el i i Hlefleveranistols abdigrcr et an
(Gonkféngate@ i0 vaiowd.) Thk cride Srodutiohdpenfiddybypelichiitgrabhy on
d?'ﬁ?ﬁ gq: Ot @r? e&fyl gééatgtr]ellﬁex%tgwlca()(go %O) tonprowde the title compound
(0.37 g, 45%). ‘
D. 2-[3-(4-Ethyl-benzyl)-1 H-indol-4-yloxy]-B-D-glucopyranoside: Part 'C (0.37g,
0.5 mmol) was dissolved in ethanol (30' mL) and 25% aqueous sodium
hydroxide (10 mL) and the resuiting solution was brought to refiux for 3 h.
After cooling to room temperature, the mixture was diluted with water (20 mL),
concentrated in vacuo to remove most of ethanol, and extracted with ethyl
acetate. The organic extracts were washed with water and brine, dried pver

anhydrous sodium sulfate and concentrated in vacuo. The crude product was
purified by chromatography on silica gel eluting with methanol/chloroform
(10:100) to provide the final product (0.16 g, 76%) .as an off-white solid.
1‘HNMR (300MHz, CD30D) 6 7.18 (d, J = 8.0 Hz, 2H), 7.07 (d, J = 7.86 Hz, 2H),
7.01-6.97 (m, 2H), 6.68 (s, 1H), 6.66 (d, J = 2.21 Hz, 1H), 5.08 (d, J = 7.39 Hz,
1H), 4.34 (d, J = 16.2 Hz, 1H), 4.25 (d, J = 15.9 Hz, 1H), 3.88 (dd; J = 2.03,
11.93 Hz, 1H), 3.68 (dd, J = 5.42, 12.2 Hz, 1H), 3.50-3.41 (m, 4H), 2.59 (q, J =
7.41 Hz, 2H), 1.21 (t, J = 7.54 Hz, 3H). MS: m/z (MH") 414.

Example 12



(3.6 m., 3.6 Mol ). The reaction m xture was conti nued
stirring at -78 Cfor 20 nmin, quenched with water and February 2007
warmed to roomtenperature. After extraction with
thane, the organic extracts were drj
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chromat ographed with silica gel eluting with ethyl
acet at e/ hexane (25: 100) to provide the title conmpound
(0.91 g, yield: 74% as colorless oil. B.
3- (4- Et hyl - benzyl ) - 4- hydr oxy-i ndol e- 1-carboxylic acid
direthylam de: A solution ofsPart A (0.91 g, 2.1 mol)
in ethanol (10 m-) and ethyl acetate (20 nlL) was.
hydrogenat ed over 10% Pd-C (0.18 g) under H2 (14 psi)
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eI uting with 1 February 2007 WD 20 43

PCT/ US2004/ 024674 58 et hant brm (4100) to
provide the title conmpound (8 42>g7 S as'a white
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acetyl-]-[1-D gl ucopyranosi de: aosol ution of Part B
(0.42 g, 1.2 mol) in acetone0(2.4 nm.) was added
pot assi um car bonate (0. oy followed Dby

addition of 2,3,4,6-tetra Oaceta,.l,-a-l}gl ucopyr anosyi
- brom de (1.08 2.6 mrol'). The reaction m xture was
s & 1.0 ddsalutiorn ghimethyb ehlarafeematerin gichioromethanes(®l24is1L, 0.24
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organi c extracts were
dyloay]-pDeglueopydnaside ¢cirnplesil DAI93 & 22 APREIR 2,3{626bllidine

e L T YIS —
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(0.37 g, benz

rﬂvmedﬂg\%ﬁad@@ﬂm@w@bﬁﬁ mﬂj@v@ge wag diluted evith diethy!
OethefMPhe p‘“?éf tAb SR0kYES Iy Br K5 %Hﬁjstéd?’ﬂ BH 7)oy ihiton Bt cold 1N

agueous sodi um
HCI, and the mixture was extracted with diethyl ether. The organics were

washed with brine, dried over anhydrous sodium sulfate and concentrated in
vacuo. The crude product was purified by chromatography on silica gel eluting
with methanol/chloroform (8:100) to provide the final product (0.052 g, 50%) as
an off-white solid. "HNMR (300MHz, CDs0D) §7.18 (d, J = 8.15 Hz, 2H), 7.08
(d, J = 8.05 Hz, 2H), 7.02-6.93 (m, 2H), 6.64-6.61 (m, 2H), 5.04 (d, J = 7.35 Hz,
1H), 4.44 (dd, J = 2.21, 11.7 Hz, 1H), 4.35-4.27 (m, 3H), 3.70 (s, 3H), 3.66-3.61 .'
(m, 1H), 3.49-3.40 (m, 2H), 3.38-3.36 (m, 1H), 2.59 (g, J = 7.76 Hz, 2H), 1.21 (t,
J =7.66 Hz, 3H). MS: m/z (MH") 472.

Example 13
2-[3-(4-Ethyl-benzyl)-1H-indol-4-yloxy]-6-O-ethoxycarbonyl-B-D-
glucopyranoside



hydroxi de (10 m-) and the resulting solution was

brought to reflux for 3 h. After cooling to room 1 February 2007
tenperature, the mixture was diluted with water (20

wWo doosofRicentrated in vacuo to renove nost of, gthanal, .
and extracted with ethyl acetate. The organic _
extracts were washed with water and brine, dried over
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The crude product was purified by chromatography on
silica gel eluting with nethanol/chloroform (10:100)

to provide the final productéQ0:16 g, 76% as an
off-white solid. 'HNWR (300MHz, CD3OD) 8 7.18 (d, J =

8.0 Hz, 2H), 7.07 (d, J = 7.86 Hz, 2H) 7.01-6.97 (m
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(d, J =7.39 Hz, 1 H), 4. 34 (d,\ 2 Hz, 1 H),

4.25 (d, J = 15.9 Hz, 1 H), g (1 = 2.03, 11.93
Hz, 1 H), 3.68 (dd, J = 5.42 , 1 H), 3.50-3.41
(m 4H), 2.59 (q, J = 7.41 Hz, , 1.21 (t, J = 7.54
Hz, 3H). MS: mlz (MH) 414. Ex @8 1 February 2007
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1H), 2.59 (q, J =7.76 Hz, 2H), 1.26-1.18 (m, 6H). MS: miz (MH") 486.

" Example 14
2-[3-(4-Ethyl-benzyl)-1 H-indol-4-yloxy]-6-0-hexanoyl—B-D-glucopyrandside

\o g /

O
\/W Y OH
0 OH
A solution of hexanoyl chloride (0.072 mg, 0.53 mmol) in dichloromethane

(0.05 mL) was added dropwise to a solution of 2-[3-(4-ethyl-benzyl)-1H-indol-
4-yloxy}-B-D-glucopyranoside (Example 11, 0.22 g, 0.53 mmol) in 2,4,6-

collidine (2 mL) at—30 °C. The mixture was stirred below 0 °C for 30 min. The
reaction was quenched with the addition of water and the mixture was diluted
with diethyl ether. The pH of the aqueous layer was adjusted to pH 7 by



guenched with the addition of water and the m xture
was diluted with diethyl ether. The pH of the aqueous! February 2007
| ayer was adjusted to pH 7 by addition of cold 1 N
Wﬂﬁoos/@ﬁihst he m xture was extracted with di et Ry oblhes, ey
e organics were washed wth brine, dried over
anhydrous sodi um sul fate and concentrated in vacuo.
The crude product was purified by chromat ography on
silica gel eluting wth nethanol/chloroform(8:100)
to provide the final product (0.052 g, 50% as an
of f-white solid. 1HNI\/R (3008Hz,- CD3GD) 8'7.18 (d, J =
8.15 Hz, 2H), 7.08 '(d, J = 8.05 Hz, 2H), 7.02-6.93
(m H)664661( 2H), 5.04 (d, J =7.35 Hz, 1 :
H)ddmpmqf ¢aid 1NJHE!, and 1he mxtmre—was gxt@cted vath dlemyl ¢ther. The

ppaniss ipr gshehwit i g o arnlchous et ol

1ccﬁibentrete,d in J/asuc7 6'ﬁe Idzud dub&ambanf(dﬂ-by cHréthatography on

Fﬁlﬁq"%%qﬁ f}ingo\yél% /’éh@ﬁ@%é@ﬁo to_pgovide the final product

AR fﬁﬁl‘i’i[élé’dl 2Q(Ni / . =
P§CT/ US 004/ 2%%93? 60 - HNwO R\Q%m g% %ﬂ)%_@gﬁ)é at-”_(é—d'J

cﬁﬁﬁdiﬁlwaw»a% 0r{dparddl2 Ham?lz) [7302-6.93 (ny,| 2He A B4+-6.61 (m, 2H),
b paRaLg /AR 0a Bich MERY %2819 AR 37655 38,

Ioro proce

dﬂalsl); 3. 4935 431’(nE>@i11)prS85l$36 {rNVR), (BED Kz, = CRROBY, BH) 2128 (t, J

Zz??(J gz iﬂﬁ}} ’1?)65%2((91( %Ff29qzb§%d;th§5,?t8é(-$8§@z 3H).

HMS%&?(MM‘%@ = 2.1, -11. 7 He, , 4.32-4.27 (m
3H), 4.14-4.06 (m 2H), 366361(m1H) 3.49-3. 42
(m 2H), 3.40-3.36 (m

Example 15 _
2-[3-(4-Methyl-benzyl)-1 H-indoI-4-ylo$<y]-|3-D-gIucopyranoside

30

HO ~N"VoH

OH
The title compound was prepared from 4-benzyloxy-3-formyl-indole-1-

carboxylic acid diethylamide and 4-methylphenylmagnesium bromide by the
same procedure as described in Example 11. "HNMR (300MHz, CDs0OD) &

7.15 (d, J = 7.86 Hz, 2H), 7.04 (d, J = 7.9 Hz, 2H), 6.99-6.96 (m, 2H), 6.68-6.65 -
(m, 2H), .07 (d, J =7.22 Hz, 1H), 4.32 (d, J = 16.1 Hz, 1H), 4.24 (d, J = 16.0
Hz, 1H), 3.87 (dd, J = 1.79, 11.89 Hz, 1H), 3.68 (dd, J = 5.44, 12.1 Hz, 1H),
3.48-3.35 (m, 4H), 2.28 (s, 3H). MS: m/z (MH") 400.

Example 16



1 H, 2.59 (q, J =:7.76 Hz, 2H) 1.26-1.18 (m 6H).

MB: mz (M) 486. Exanple 14 2-[3-(4-Ethyl-benzyl)- 1l February 2007

H i ndol - 4- yl oxy] - 6- O hexanoyl . ... D gl ucopyranosi de a
wd\ooser22450H OH O OH A sol uti on of hexanoyl

(0. 07/21 ?T% 0.53 mmol ) in dichioronethane nghﬁn@)%zﬁn

was added dropwi se to a solution of

2-[3-(4-ethyl -benzyl)-1 Hindol -

4-yl oxy] - (3- D- gl ucopyranosi de (Exanple 11, 0.22 g,

0.53 mmol) in 2,4,6- collidine (2 m-) at -30 C The

m xture was stirred below © €for 30 nmin. The

reacti on was quenched with the addition of water and

the mxture was diluted with diethyl ether. The pH of

t Rd3ddrdears-4-mpshyhhenzit blsundd-4-¢lopﬂ B’ Deglutopanosidy

2007 WD 2005/ 012243 PCT/ US2004/ 024674 - 61 addition

of cold 1 N HCl, and the mHNe xtracted with

di et hyl et her. The or gani cg\ Were-was with brine,

dried over anhydrous sodiu Ifate and concentrated

i n vacuo. The crude produc 0 purlfl ed by

chromat ography on silica gel b g with

met hanol / chl orof orm (8: 100) t ‘ ‘ovi de the final
product (0.207 g, 76% a&®© %lte solid. 1HNMR
(300MHz, CD3OD) 8 7.17 (d, J :i Hz, 2H), 7.07 (d,

J =812 Hz, 2H), 7.02-6.93 (m%®H), 6.64-6.61 (m

iFﬂge tiﬂé ggﬁp(odndJNas preparedzrom 4|=Ben29104<91 ﬂf&&g(—@bg%—‘i‘b :

Zpﬁar%béyl cgd ga%lzlyﬁamidq_endg %—?lgg o%-mqjlﬁ&lphewmqgnegimn,( bromide

2byth

1bg7 e(éamé Qrec&du?@ ab'liesé?r'(n!)ed if- E_?(Eni'pléaﬂ ”HN&&I& (300MHz,
o) 0ot 52817 1-8.(0m 560, 6.85-5e0(amy TH)16.7(c, J = 7 Mz,

H1 HARbata ) PXE 15 Lo SEAPHIRNPSIRE U = 15HzZ, 51Hz, 2H), 3.95-

3.85(m, 1H), 3.8-3.7(m, 1H), 3.6-3.5(m, 4H). MS: m/z (M*+Na) 440,

Example 17
2-[3-(4- p'ropyl_-benzyl)-1 H-indol-4-yloxy}-B-D-glucopyranoside

HO Y~ “OH
OH

The title compound was prepared from 4-benzyloxy-3-formyl-indole-1-
carboxylic acid diethylamide and 4-propylphenylmagnesium bromide by the
same procedure as described in Example 11. '"HNMR (300MHz, CD30D) &
7.17 (d, J = 7.91 Hz, 2H), 7.05 (d, J = 7.86 Hz, 2H), 7.00 - 6.94 (m, 2H), 6.68-
6.65 (m, 2H), 5.08 (d, J = 6.94 Hz, 1H), 4.34 (d, J = 16.1 Hz, 1H),4.25(d, J =
16.0 Hz, 1H), 3.88 (dd, J = 1.83, 12.2 Hz, 1H), 3.68 (dd, J=5.43, 12.1 Hz, 1H);




HN O O"SOH HO OH OH The title conmpound was
prepared from 4-benzyl oxy- 3-fornyl -i ndol e- 1- 1 February 2007
. carboxylic acid diethylam de and
enyl magnesi um bromi de by the same

vgg%c?gjggif%ed in Exanple 11. 1HNVR (300MHz, CW@%;““
.15 (d, J =7.86 Hz, 2H), 7.04 (d, J = 7.9 Hz, 2H
.99-6.96 (m 2H), 6.68-6.65 (m 2H), 5.07 (d, J =
.22 Hz, 1 H, 4.32 (d, J =16.1 Hz, 1 H), 4.24 (d, J
16.0 Hz, 1 H), '3.87 (dd, J:179 11.89 Hz, 1 H,
68(dd J:544 121Hz 63 H), 348335(m 4H) ,

(s, 3H. M5 mz (MH) 400. Exanple 16 1 February

2Q0 2005/.0 PCT/ US2004/ 024674 62 -
%[‘@ ?ggﬁ éﬂ) é%ﬁ‘e‘?h&ﬁ 768+ 3H)1 1.66-1.58 (m, 2H), 0.93 (t, J = 7.31
Wm@ﬂ?@ﬂ,@glrﬁ% |.ﬁ§4ﬁggl ucopyranoside HN aFF OO
The title corrpound was prepared from
4- benzyl oxy- 3-fornyl =i ndol e- 1- carboxylic acid

di et hyl am de and 3-fl uoro- 4- E§5 hé‘epgny! magnesi um

brﬂo[rgl(de by the same procedu cribed in Exanple
1 2-[3-(#rindpropldidrizyl)-1 ) fLico H) ,
716,00 o6 ta b bom Ty P R dlegRrahosiiel)

1-H), 5.2(d, J =7 Hz, 1 H), 46455( 1H) 43(dd,
J = 15Hz, 51 Hz, 2H), 3.95yN \

NWI NN

. 0
HO

v~ “OH

OH
The title compound was prepared from 4-benzyloxy-3-formyl-indole-1-
carboxylic acid diethylamide and 4-isopropylphenylmagnesium bromide by the
same procedure as described in Example 11. 'THNMR (300MHz, CD30D) 8
7.19 (d, J = 8.07 Hz, 2H), 7.10 (d, J = 8.06 Hz, 2H), 7.01 - 6.94 (m, 2H), 6.68-
6.65 (m, 2H), 5.09 (d, J = 7.03 Hz, 1H), 4.34 (d, J = 15.9 Hz, 1H), 4.24 (d, J =
16.0 Hz, 1H), 3.88 (dd, J = 1.74, 11.8 Hz, 1H), 3.67 (dd, J = 5.42, 12.2 Hz, 1H),

3.49-3.37 (m, 4H), 2.89-2.80 (m, 1H), 1.22 (d, J = 7.0 Hz, 6H). MS: m/z (MH") |
428.

Exémgle 19
2-(3-Biphenyl-4-yimethyi-1 H-indol-4-yloxy)-B-D-glucopyranoside



3.85(5, 1 H, 3.8-3.7(m 1 H, 3.6-3.5(m 4H). M5 niz

(M++Na) 440. Exanple 17 2-[3-(4- propyl-benzyl)-1 1 February 2007
H i ndol - 4-yl oxy] -[i - D gl ucopyranosi de Hlal fO 0 , aOH

WL@E The title conpound was prepare r

. 4- (gﬁ}glf,gél oxy-3-fornyl -i ndol e-1- carboxylic _%@5152004/024674

di et hyl am de and- 4- pr opyl phenyl nagnesi um br om de by

the same procedure as described in Exanple 11. 1HNMWR

(300MHz, CD3OD) 8 7.17 (d, J = 7.91 Hz, 2H), 7.05 (d,

J =7.86 Hz, 2H), 7.00 - 6.94 (m 2H), 6.68- 6.65 (m

2H), 5.08 (d, J = 6.94 Hz,-164)-5 4.34 (d, J = 16.1 Hz,

1H, 425 (d, J = 16.0 Hz, 1 H), 3.88 (dd, J = 1.83,

12.2 Hz, 1 H), 3.68 (dd, J =5.43, 12.1 Hz, 1 H), 1

February 2007 WO 2005/012243 PCT/ US20024024674 - 63
3.49-3.39 (m 4H), 2.54 (t, J =
1.66-1.58 (m 2H), 0.93 (HN
(M+) 428. Exanple 18 2-

H) |
7, 3H). Ms: mlz
-benzyl)-1

H- i ndol - 4- yl oxy]- (3- D- gl yr noside HN O OH HO OH
OH 0
HO A on
OH

N The title compound was prepared from 4-benzyloxy-3-formyl-indole-1-

' carboxylic acid diethylamide and 4-biphenylmagnesium bromide by the same
procedure as described in Example 11. 'HNMR (300MHz, CD3OD) 6 7.58 (d, J
= 8.08 Hz, 2H), 7.50 (d, J =8.11 Hz, 2H), 7.41 - 7.35 (m, 4H), 7.28 (t, J = 7.47
Hz, 1H), 7.02 — 6.69 (m, 2H), 6.77 (s, 1H), 6.68 (d, J = 5.12 Hz, 1H), 5.10 (d, J
=7.49 Hz, 1H), 4.44 (d, J = 15.9 Hz, 1H), 4,31 (d, J = 15.9 Hz, 1H), 3.88 (dd, J
=2.09, 12.1 Hz, 1H), 3.66 (dd, J = 5.62, 12.0 Hz, 1H), 3.51 -3.36 (m, 4H). MS:
m/z (MH") 462.

Example 20
2-[3-(2-Fluoro-biphenyl-4-yimethyl)-1 H-indol-4-y|oxy]-[3-D-glucopyranosi/de

OH
The title compound was prepared from 4-benzylo§<y-3-formyl-indole-1-
carboxylic acid diethylamide and 3-fluoro-4-biphenylmagnesium bromide by the
same procedure as described in Example 11. 'THNMR (300MHz, CD3;0D) 8 |



The title conmpound was prepared from
4- benzyl oxy- ng ornyl - i ngol e-1- carboxylic acid 1 February 2007
di et hyl am de and 4-i sopropyl pgegyl ma%)r:esi Ium brom de by
rocedure as described in anpl e ' ?/Bz
ﬁ(%"c?ﬁ@g?ﬁcgsw) S 7.19 (d, J = 8.07 Hz, 2H) ]"%?"&sgm ae74
J =8.06 Hz, 2H), 7.01 - 6.94 (m 2H), 6.68- 6.65 (m
" 2H), 5.09 (d, J =7.03 Hz, 1 H), 4.34 (d, J = 15.9 Hz,
1H, 424 (d, J = 16.0 Hz, 1 H, 3.88 (dd, J = 1.74,
11.8 Hz, 1 H), 3.67 (dd, J = 5.42, 12.2 Hz, 1 H),
3.49-3.37 (m 4H), 2.89-2.806§m 1H), 1.22 (d, J =7.0
Hz, 6H). Ms: mlz (MH) 428. Exanple 19 2-(3-Bip h
enyl-4-ylmethyl- 1 : _
H7153d 6,604y 1261y T .48 3- D34 (g d By, r A2t $d,db= 1 .48He, Udd)y 7 28077.00

o BVAE7 B E il Hegptrn A (@3 <77 e

44 bie,hntlyg Qd%d 3158 lzz,L'_iH)I}]d@iSF(dld -i@s.b?n*zépm gseaiag(ddi .g] = 223,

i - enyl magnesi u

N M 5 () 266 128 Ir?aﬂ@a%?e?v-fz.k(bm,%wg?d—&as
OMHE., MERSRX MBI d, J = 8.08 Hz, 2H), 7. .

S@'wl Hz, 2)§|)Mﬁg4§§( 7.35 (m 4H), 7.28 (t, J =

7.47 Hz, 1 H), 7.02 - 6.69 (m 2H), 6.77 (s, 1 H),

6.68 (d, J =512 H, 1 H, 510 (d,J =749 H, 1

H, 4.44 (d, J = 15.9 Hz, 1 A== (d, J = 15.9 Hz,

124y ;Dith§Beafiomoyl-3-@-Belibxy bankyiia H-mdbb-4~yﬁ)'ﬁfi[3(lﬂ-d y J

=562, 12.0 Hz, 1 H, 3.51 -3.36 (m 4H). oz

(ﬂﬁfﬂef’pﬁr@?.os'ﬁfanpl e 20

[1 -D-iethylcarbamoyl-3-(4-methoxy—benzyl)-1 H-indol-4-yloxy)-2,3,4,6-tetra-O-
acet)}l-]-B-D-gIucopyranoside (0.13 g, 0.19 mmol, prepared from 4-benzyloxy-
N,N-diethylcarbamy! indole 3-carboxaldehyde, prepared in step A of Example 1
and 4-methoxyphenyl-magnesium bromide by the same procedure as
described in Example 11, Part A, B and C) was dissolved in methanol (1 mL)
and chloroform (0.2 mL), followed by addition of excess of potassium

carbonate. The resulting mixture was stirred at room temperature overnight.
Then solids were filtered and washed with ethyl acetate. The ethyl acetate
solution was washed with water and brine, dried over anhydrous sodium sulfate
and concentrated in vacuo. The product was purifiéd by chromatography on
silica gel, eluting with methanol/chloroform (10:100), to give the title compound
(0.03 g, yield: 31%) as a white solid. 'HNMR (300MHz, CD3OD) § 7.26-7.20



2-[3-(2-Fl uoro-bi phenyl -4-yl met hyl ) -1
H-i ndol - 4-yl oxy] - o- D-gl ucopyranospe / HNF OO 1 February 2007
,,,NOH HO OH OH The title conpound was prepared from
xy-3-fornyl -indol e-1- carboxylic aci

Wfﬁ et ﬂ@%‘r&n de and 3-fl uoro-4-bi phenyl magnesi urlr)wggr 5200‘6/024674
by the sane procedure as described in Exanple 11.

"HNVR (300MHz, CD3OD) 8 1 February 2007 WO

2005/ 012243 PCT/ US2004/ 024674 65 7.53-7.50 (m 2H),

7.43 - 7.31 (m 4H), 7.21 (d, J = 1.46Hz, 1 H), 7.18 -
7.00 (m 3H), 6.87 (s, 1 #)é%6.71 (dd, J = 2.06, 6.62
Hz,1H),5.11(d,J:717Hz 1 H, 4.49 (d, J =

15.8 Hz, '1}—%,@4.29 15.9 Hz, 1 H), 3.88 (dd, J =
2(ma4H), £92 - 686 (m,13H @Gée(swtl) 5512-(cs J667.112H2) 1H), 480 — 4.28
ngr-l?é -‘ézadrﬁm @59 3.7 823H) 3,37 - 368 (nt, 2ty, 3.3 4%m,
22H),-1bet Ble:@n b&l-ﬂr)aylZ-Z%-(léhJ&(m 6Ky -MEvnjd OMH”) 515.

H i ndol - 4-yl oxy] -[ 3-D- gl ucopyranoside ONA O O
,11.OH HO OH

_ Example 22
2-[3-(4-Methoxy-benzyl)-1H-indol-4-yloxy]-B-D-glucopyranoside

[1.-Diethylca'rbamoyl-3-(4-methoxy-benzyl)-1 H-indol-4-yloxy]-2,3,4,6-tetra-O-
acetyl-]-B-D-glucopyranoside (0.16 g, 0.23 mmol, prepared from 4-benzyloxy-
N,N-diethylcarbamy! indole 3-carboxaldehyde prepared in step A of Example 1,
and 4-méthoxyphenyl-magnesium bromide by the same procedure as
described in Example 11, Part A, B and C) was dissolved in ethanol (15 mL)
and 25% aqueous sodium hydroxide (5 mL) anp the resulting solution was
brought to reflux for 3h. After cooling to room temperature, the mixture was

diluted with water (20 mL), concentrated in vacuo to remove most of ethanol,

and extracted with ethyl acetate. The organic extracts were washed with water
and brine, dried over anhydrous sodium sulfate and concentrated in vacuo.

The crude product was purified by chromatography on silica gel eluting with
methanol/chloroform (1 0:1OQ) to provide the final product (0.062 g, 65%) as an
off-white solid. "HNMR (300MHz, CD30D) 8 7.18 (d, J = 8.59 Hz, 2H),
6.98-6.96 (m, 2H), 6.81 - 6.78 (m, 2H), 6.68 - 6.65 (m, 2H), 5.08 (d, J = 7.25 Hz, -
1H), 4.30 (d, J = 16.1 Hz, 1H), 4.21 (d, J = 16.1 Hz, 1H), 3.88 (dd, d =1.98,



OH [ 1- Di et hyl car banoyl - 3- (4- met hoxy- benzyl ) -1

H i E]dol - 4- yl)/oxy] -2,3,4,6-tetra-0O 1 February 2007
acetyl -]-[3-D-glucopyranoside (0.13 g, 0.19 mol,

W 0a685ksf r om 4-benzyl oxy- N, N-di et hyl car baWFT}l]?%L/EMGM
3-car oxal dehyde, prepared in step A of Exanple 1,

and 4- net hoxyphenyl - magnesi um broni de by the sane
procedure as described in Exanple 11, Part A, B and

C) was dissolved in nmethanol (1 m-) and chloroform
(0.2 nL), followed by addition of excess of potassium
carbonate. The resulting nix@lre was sti rred at room
tenperature overnight. Then solids were filtered and

hed with ethyl acetate. The ethyl acetate solution
ﬁé B\E’&s\iﬁéiﬁ 3/\;5 I(lg/vﬁﬂa)ea 74nB.5F (Mme2HHS.4%43.40vn, 3H0 WIS omidz

@Ml fate and concentrated in vacuo. The product
vvas Qurl fied by chromatography on sili ca gel, eluting
wi th met hanol / chl orof orm (10: 100), to give the title

compound (0.03 g, yield: 3199 a white solid. 1HNWR
(388[\/HZ CEBCD) 6 7.26-7. Zojﬁﬁﬂé@?—%& 2007 WO
anﬁ&mﬁwﬂ%tﬂﬁﬂﬁmdém y(&ﬁy]-éhb?n&?%?rfnﬁgrd%ﬁ
(m 3H), 6.68 (s, 1
4.30 - 4.28 (m 2H), 3.90\ : Q@H, 3.79 (s,
3H), 3.77 - 3.65 (m 2H), 3. : m 2H), 3.50 -
3.40 (m 5H), 1.22 -1.15 mz (MH) 515.
Exanple 22" 2-[3-(4-Meth
H i ndol - 4-yl oxy] - R- D- gl ucopyr
,.%OH HO OH OH
[1-Di et hyI car banoyl - (?q‘ret 0X -benzyl) 1
- Hindol -4-yloxy]-2;3,4 OH
acetyl -]-(3-D gl ucopyranosi de c(|-D 16 g, 0.23 mmol,

PAE Q?é@r&nyx?@-flzf-n-nee?ﬁéQy%(éﬁzyl)-1 H-indole: 4-Benzyloxy-3-(4-methoxy-
benzyl)-indole-1-carboxylic acid diethylamide (0.38 g, 0.86 mmol, prepared
from 4-benzyloxy-3-formyl-indole-1-carboXyIic acid diethylamide, prepared in
step A of Example 1, and 4-methoxyphenylmagnesium bromide by the same
brocedure as described in Example 11, Part A) was dissdl_ved in ethanol (15
mL) and 25% aqueous sodium hydroxide (5 mL) and the resulting solution was
brought to reflux for 3h. After cooling to room temperature, the mixture was

benzyl ) - 1
oside HN\ / | O-0O O

diluted with water (20 mL), concentrated in vacuo to remove most of ethanol,
and extracted with ethyl acetate. The organic extracts were washed with water
and brine, dried over anhydrous sodium sulfate and concentrated in vacuo.

The crude product (0.25 g, 86%, a yellow solid) was pure and used directly in
the next step. -

B. 4-Benzyloxy-3-(4-methoxy-benzyl)-1-methyl-1 H-indole: To a suspension of
sodium hydride (0.029 g, 38 mmol, 60% in oil suspension) in anhydrous DMF
(0.5 mL) was added dropwise a solution of Part A (0.24 g, 0.69 mmol) in -
anhydrous DMF (2 mL) at 0 °C. After stirring at 0 °C for 15 min, iodomethane

(0.11 g, 0.76 mmol) was added dropwise into the reaction mixture. The mixture



N, N-di et hyl car banyl indol e 3-carboxal dehyde prepared
in step Ayof Exanple 1, and 4-net hoxyphenyl - magnesi unh February 2007
brom de by the same procedure as described in Exanple

B and C) was dissol ved in ethanol 1:}.&2513“24674
Vg%goo%‘i’/%zgﬁueous sodi um hydroxide (5 nm-) and t(§1

resulting solution was brought to reflux for 3h.

After cooling to roomtenperature, the mXxture was

diluted with water (20 nlL), concentrated in vacuo to
renove nost of ethanol, and extracted with ethyl

acetate. The organic extraC‘t &8were washed with water

and brine, dried over anhydrous sodium sul fate and
concentrated in vacuo. The crude product was purified
byN%‘hwaﬂ’a%igr EQ9Y tesapeiatyre angdestirret der 3 min.t The reaction was then

g?%](ﬁgﬁéé y}h%ﬁépéﬂ%{k&g& }Nlt“lo%tﬁyl%r\ébgze t'H'!e éll’g%%lf_cﬁﬁlwgre
, Bied.v@r gdhydrous Soﬁleni-mnfa%l}and concentrated in
. (i %‘%“%d%ﬁ"ddyct@%g W%, Saopﬁn@e@nga?e?soéurs and used
16d|mcﬂy;n thehdext étepl (d, J = 16.1 Hz, .88 (dd, J
B e s S 12%@1056/1-334)2! 2/31 golxslon(oi Pagif (0.24 g,
3 07 8o mrﬁol?ﬁ étman@l"db ml:3.) at &hg cfé?%e%ﬁ) M%va?{widrp&%ﬁ&)ed over

nple 23 - enzyI
H‘ﬁ%&d Q@ %é@]un@eDHg %ﬁ& pwfcur&bs i The catalgst Was amsm by

H(ﬁlltaatogﬁ arﬂ'f efﬁﬁayt?%é;ﬁ?%nﬁal%é .H’%&SB‘-‘/TRS rl}/cle) product was

bemlzryegi byrﬁbmmatog(mmycmymhma geilelhtmgamltty hesthalolcBlodsfofm
(ﬁﬁl OWRJ proWd%Qﬁé?ﬂe compound (0.17 g, 92%) as a yellow solid.
D. 2-[3-(4-rﬁethoxy-benzyl)—1-methyl 1H-indol-4-yloxy]-B-D-glucopyranoside:
To a solution of Part C (0.17 g, 0.63 mmol) in acetone (1 mL) was added
potassmm carbonate (0.43 g, 3.2 mmol), followed by addition of 2, 3,4,6-tetra-O-
acetyl-a-D-glucopyranosyl bromide (0.51 g, 1.2 mmol). The reaction mixture
was stirred at room temperature for 24h. Then solids were filtered and washed .
with ethyl acetate. Thé ethyl acetate solution was washed with water and brine,
dried over anhydrous sodium sulfate and concentrated in vacuo. The residue
was dissolved in methanol (2 mL) and chloroform (0.5 mL), followed by addition
of excess of potassium carbonate. The resulting mixture was stirred at room
temperature for 4 h.. Then solids were filtered and washed with ethyl acetate.
The ethyl acetate solution was washed with water and brine, dried over ]
anhydrous sodium sulfate and concentrated in vacuo. The product was purified
by chromatography on silica gel eluting with methanol/chloroform (10:100) to
give the final prbduct' (0.035 g, yield: 9%) as a white solid. 'HNMR (300MHz,
CDs0OD) 6 7.18 (d, J = 8.68 Hz, 2H), 7.07-7.02 (m, 1H), 6.96 (d, J = 7.62 Hz,
1H), 6.82-6.79 (d, J = 8.6 Hz, 2H), 6.71 (d, J = 7.24 Hz, 1H), 6.59 (s, 1H), 5.08
(d, J =7.04 Hz, 1H), 4.30 (d, J = 16.0 Hz, 1H), 4.20 (d, J = 16.0 Hz, 1H), 3.88




from 4-be nzyl oxy-3-fornyl-in dole- 1 -carboxylic acid
di ethyl ami de, prepared in step A of Exanple 1, and ! February2007
4- met hoxyphenyl magnesi um brom de by t he sane
as described in Exanple 11, Part A
vﬁ??@%ﬁeig in ethanol (15 nl) and 2596aqueou?cso 2mummmw;
_hydroxi-de (5 nL) and the resulting solution was
brought to reflux for 3h. After cooling to room
tenperature, the mxture was diluted with water (20
m.), concentrated in vacuo to renove nost of ethanol,
and extracted with ethyl acef@te. The organic extracts
were washed with water and brine, dried over
aRQXSlgus sodi um sul fate and concentrated i n vacuo.
THE uae79@ﬂ8dudz, 1), 357 %y(s, 8894381335 (50 4Hd), i35O-846 (m, 4H).
PSS A agirectly in the next step. B.
4- Benzyl oxy- 3 4- met hoxy- benzyl )-1-nethyl -1 H i ndol e:
- To a suspension of sodium hydride (0.029 g, 38 nmo
60% in oil suspension) in an droPs (0.5 n) mas
added dropwi se a sol ution of-géﬁ¥L4gi() 24 g, 0.69
m2e[3)(3i Fiucrokd-eiethsxythényR- 1H—)ndél-4grlc§<ﬂ bl@&o@%ﬁahbélag
at 0 C for 15 mn, iodonethane nmol )
was added dropmnse into thay
m xture 1 February 2007 Q 20
PCTI US2004/ 024674 68 was red” t 0 r 0&m t enper at ure
and stirred for 30 mn. Thg *eaction was then
quenched with water and extracyed with ethyl acetate.
The organics were washed wi rOHe, dried over
anhydrous sodi um sul f at eggnd Icongentrated in vacuo.
The crude product (0.24 g, 99% afHorange oil) was
pure and used directly in theOrnext step. C

S Te e coRtpeuRE Yl rbafil Mot 4R Ry ol 1+ 5
2E§rb&>ﬁﬂlc‘e@¢\<§/ dieflndamide, ptepared instep lﬁycfrE»g'enpibeld apde3-fluoro-4-

o TeiCxybhehly AL GloniEs by the Sihe bhdoetlice A Hesgribed in
wEsamprectht HaNMR (mmu;@oa‘cme) &7.086.91 MU5H2 V@135 (s 1H) 6.70

ur d 0 0 on . silica gel

Putd &7 68, Th), S ERLO97 AR, Ahy2h 548 9% e 8.1 417(d J=
16.1 Hz, 1H), 3.87 (dd, J = 2.17, 12.1Hz, 1H), 3.82 (s, 3H), 3.66 (dd, J = 5.61,
12.0 Hz, 1H), 3.48-3.34 (m, 4H). MS: m/z (MH") 434.

xture. The

Example 25
2-[3-(4-Ethoxy-benzyl)-1 H-indol-4-yloxy]-B-D-glucopyranoside

o~




(4:100) to provide the title conpound (0.17 g, 92% as

a yellow solid. D. 2-[3-(4-nethoxy-benzyl)-1-nethyl-1 1February 2007

H i ndol - 4-yl oxy] - (3-D- gl ucopyranosi de: To a sol ution
(0.17 g, 0.63 mml) in acetone (I

@%é@gﬂ%ﬁ assi um carbonate (0.43 g, 3.2 muol) 'Fc)rfd’@(ﬁ)mzmu

foll owed by addition of 2,3,4,6-tetra-0-

acetyl -a- D gl ucopyranosyl bromde (0.51 g, 1.2 nmol).

The reaction mxture was stirred at roomtenperature

for 24h. Then solids were fllgéered and washed wth

ethyl acetate. The ethyl acetate solution was washed

with water and brine, dried over anhydrous sodium

Th d
aif o S8 cffbotAl S BbEBd fork Aehihay i bt gols i)
f eanbexdic agid dtﬁdﬂnylamlrdte pfep@ré?ﬁﬁst@b poett Etfe‘a%t Pl tand 4-
C resu I N m X ur was Sstirre a room
t %ﬁ“%% At uryé’i"rgg?“'s&“'ﬂ b’°’?ﬁ’&nbsémei sfne\prasedure as desciibed in
WERA h t
Aaogle 1.1 VIR (SDORIHE, DDOBFS PSSR oAb 6 80
m@%ﬂﬁa 20 6:83-6 A8 (@oaUérﬁ 68 (@H)N6.68. (dum 2T3® qu-zr 2HY .09 (d,
t
I RILH T, 21 (0 POTRIRBPIN, A%ld, 4SS B s B0 (g, 4
pr JerHZ(%D%B@(ddyUeﬂ t18699. 985Hz;1 1Ngl 3, eaf(ea | f= 5138NB 0 Hz,

7?\82%;3@%@@ {3098\ 705 1424, Wi 2 iyH) 430.

6.82-6.79 (d, J = 8.6 Hz, 2H) 6.71 (d, J = 7.24 Hz, 1
H),6.59(s,1|—|) 5. 08 J=7.04 Hz, 1 H), 4. 30 -

(d, J =16.0 Hz, 1 H), 4205>.«a,n_1m§2_160m | H), 3.8
12-F$b¢ pﬂéﬁo@sgnz AR Q,lﬁ%@ @ ,?B,Lp 04/ %%41186546.5

(dd, 779, 12. Hz, ,
430.
o,
HN /[ 1 F .0

(m 4I—|) 3.50-3.40 (m
Exanmple 24" 2-[3-(3-F
H i ndol - 4-yl oxy]-l}gl

The title compound was prepared from 4- benzyloxy-3-form‘yl-indole-1- /
carboxylic acid diethylamide, prepared in step A of Example 1, and 4-
phenoxyphenylmagnesium bromide by the same procedure as descrlbed in
Example 11. THNMR (300MHz, CD30D) § 7.32 - 7.25 (m, 4H), 7.06 - 6.93 (m,
5H), 6.87 (d, J =8.68 Hz, 3H), 6.76 (s, 1H), 6.68 (dd, J = 2.13, 6.04 Hz, 1H),
5.09 (d, J = 6.97 Hz, 1H), 4.39 (d, J = 15.6 Hz, 1H), 4.25 (d, J =16.2 Hz, 1H),

3-89 (d, J = 11.8 Hz, 1H), 3.67 (dd, J = 5.50, 12.0 Hz, 1H), 3.50 -3.37 (m, 4H).
MS: m/z (MH") 478,

Example 27
2-[3-(4-Methylsulfanyl-benzyl)-1 H-indol-4-yloxy]-B-D-glucopyranoside



"OH HO OH OH The title conpound was prepared from
4-benzyl oxy-3-fornyl -indole-1 - carboxylic acid di et hyl February 2007
| ami de , prepared in step A of Exanple 1, dang

4- et hoxyphenyl magnesi um broni de
- “g)r%)hég 3?43 as described in Exanple 11. HNI\/R¥{:§8§7\@|?’§%674
CD30D) 8 7.03-6.91 (m 5H), 6.75 (s, 1 H, 6.70
6.67(m IH),5.08(d,J=7.46Hz, 1 H), 4.34 (d, J = 15.9
Hz, 1H),4.17(d,J= 16.1 Hz, 1 H), 3.87 (dd, J = 2.17,
12.1 Hz, 1 H), 3.82 (s, 3H), 3.66 (did, J = 5.61,
12.0 Hz, 1 H), 3.48-3.34 (m714H) MB: mlz (MH) 434,
Exanpl e 25 2-[3-(4-Ethoxy-benzyl)-1
H i ndol - 4-yl oxy]-(3-D-g | ucopyranoside alo O ,.S()—I HO
OH OH 1 February 2007 W 2005/0 N
PCT/ US2004/ 024674 70 The und was prepared
from 4-benzyl oxy- 3-f or nyl ~#nd k<~ carboxylic acid
di et hyl am de, prepared in 2 A of Exanple 1, and 4-
et hoxyphenyl magnesi um bronide @y t he sane procedure as
described in Exanple 11. MeBOMHz, CD30CD) 8 7.17
(d, J = 8.68 Hz, 2H) 66?9- 6 (m.2H), 6.81-6.78
(m 2H), 6.68 (s, . oR 2.33 Hz, 2H), 5.09
J— 7.34 Hz, 1H) OH

f_g OHz, 1H), 9Hz, 1H),

42'#ydf°5)'~§8(4c'aathytsuﬁafiylé@nlei l@@lw-caib%yllc @C@B ( dd
Jdretiatkidel ZdPa SBlution of 4-benzyloxy-3-(4-methylsulfanyl-benzyl)-indole-

1-carboxylic acid diethylamide (0.63 g, 1.38 mmol, prepared from 4-benzyloxy-

3-formyl-indole-1-carboxylic acid diethylamide and 4-methylsulfanyl-
phenylmagnesium bromide by the same procedure as described in Example
11, (Part A) and N, N-dimethylaniline (0.57 mL, 4.3 mmol) in dichloromethane
(3.2 mL) was added powdered AICI; (0.75 g, 5.6 mmol) at room temperature.
The reaction mixture was stirred for 2 h, quenched by addition of 1 N HCI (9.5
mL) and the aqueous layer was extracted with ethyl acetate. The organics
were washed with briné, dried over anhydrous sodium sulfate.and concentrated
in vacuo. The crude product was purified by chromatography on silica gel,
eluting with ethyl acetate/hexane (25:100) to provide the title com pound (0.48 g,
96%) as yellow oil.

B. 2-Hydroxymethyl-6-[3-(4-methylsuIfanyl-benzyl)-1H-indol-4-yioxy]-[3-D-
glucopyranoside: The title compound was prepared from Part A by the same
procedure as described in Exémple 11, Part C and D. 'HNMR (300MHz,
CDs;0D) 8 7.22 (d, J = 8.30 Hz, 2H), 7.16 (d, J = 8.19 Hz, 2H), 6.99-6.97 (m,
2H), 6.72 (s, 1H), 6.69 — 6.66 (m, 1H), 5.09 (d, J = 7.17 Hz, 1H), 4.36 (d, J =
15.9 Hz, 1H), 4.23 (d, J = 16.2 Hz, 1H), 3.88 (dd, J = 2.17, 12.1 Hz, 1H), 3.66 .
(dd, J = 5.61, 12.0 Hz, 1H), 3.49 - 3.39 (m, 4H), 2.43 (s, 3H). MS: m/z (MH*)
432.




1 , 3.50 - 3.40 (m 4H), 1.36 (t, J = 7.06 Hz, 3H).

I\/B:H)m(z ( MHH) 430.( Exanpl e 26 1 February 2007

2-[ 3- (4- Phenoxy- benzyl )-1

thd%ﬁ'/@izzé yl oxy] - (3- D- gl ucopyr anosi de 5X10 QCCP/U52304B71674

OH The title conmpound was prepared fro

4- benzyloxy 3-fornyl-indole-1- / carboxylic aC|d _

di et hyl am de, prepared in step A of Exanple 1, and 4-

phenoxyphenyl magnesi um brom de by the same procedure .

as described in Exanple 11. 1HNWVR (300MHz, CD30OD) 8

7.32 - 7.25 (m 4H), 7.06 = 893 (m 5H), 6.87 (d, J

= 8.68 Hz, 3H), 6.76 (s, 1 H) 6. 68 (dd, iD: iég’(d

6.04 Hz, .1 , 5.09 (d, J =6.97 Hz, 1
=156HZH) , 4.25 (d, Example 28 |y . 1H), 389

frotegieiodapiaiged 43@4@-0 e

2-[3-(4-Met hyl sul fanyl -benzyl)-1

H i ndol - 4-yl oxy] - ( 3- D- gl ucof r\ 1 February 2007
4674 NSN H HO CH

fanyl - benzyl ) -i ndol e-

) To a solution of

beoizyl ) - i ndol e-

OH A, 4-Hydroxy-3-(4-neth
1-carboxylic acid diethylar
4-benzy|oxy-3-(4-nethy|su|faq¥

Ho OH

oH
The title compound was prepared from 4-benzyloxy-3-formyl-indole-1-

carboxylic acid diethylamide, prepared in step A of Example 1, and 4-
chlorophenylmagnesium bromide by the same procedure as described in
Example 11. "HNMR (300MHz, CD3COCD3) § 10.03(br s, 1H), 7.35(d, J = 8
Hz, 2H), 7.2(d, J =8 Hz, 2H), 7. 1-6.85(m, 3H), 6.7(d, J = 7 Hz, 1H), 5. 11(d, J =
7 Hz, 1H) 4.45-4.15(m, 5H), 3.95-3.85(m, 1H), 3.75-3.65(m, 1H), 3 6-3.4(m,
5H), 2, 93(s, 1H). MS: m/z (M*+Na) 442.

Example 29
: 2-(3-Naphthalen-2-ylmethyl-1H-indoI-4-yloxy)-B-D-glucdpyranoside _ [

OH
The title compound was prepared from 4-benzyloxy-3-formyl-indole-1-
.carboxylic acid diethylamide, prepared in step A of Example 1, and 2-
naphthyimethylphenylmagnesium bromide by the same procedure as
described in Example 11. 'THNMR (300MHz, CD3COCD3) 8 10.01(br s, 1H),



1-carboxylic acid diethylamde (0.63 g, 1.38 mol,
prepared from 4-benzyl oxy- 3-fornyl-indole-1 1 February 2007
-carboxylic acid diethylanm de and 4-net hyl sul fanyl -
esi um brom de by t he sane procedur

‘ggggh}é{"%ﬁl n Exanpl e (Part A) and N, PCHUS20041024674
N-di net hyl ani li ne (0. 57 rrL 4.3 mmol) in

" dichloronmethane (3.2 nL). was added powdered Al Cl 3
(0.75 g, 5.6 nmol) at roomtenperature. The reaction

m xture was stirred for 2 h, quenched by addition of 1

N HCl (9.5 nlL) and the aqueddis-| ayer was extracted

with ethyl acetate. The organics were washed with-
brine, dried over anhydrous sodi um sulfate. and

cIREBmadbyl 7.7.55va6(m, 1HhE 47 3de, @H&xcyu% 6vR(M, | 2rt)i 6.85¢m,

k0o TS ARESLET 086, {10740, R AP ot ocm

. (GH)83.9-3.45(96,%H )aMS ehizqiM eNb) 458.
2- Hydr oxynet hyl - 6- [ 3- (4- et hyl sul f anyl - benzyl )-1
H-i ndol - 4-yl oxy]-[3-D- gl ucopyranoside: The title

conpound was prepared from ngémﬂekmthe sanme
procedure as described in Exan‘g_d Part C and D.

1+2MQF(2(33561VH20 bewngumn-5-yimethyl)-d H-indel-4yRay-p-D-2H) |
7. .19 Hz, 2H), 6,.99-6.97 (m 2H), 6.72
é’mf%a"‘]’ém - 6.66 (anI) 1 H, 5.09 (él, J.:H)7. 17 He,
4.36 (d, J = 159H§|N1H) D(d, J = 16.2
'Hz, 1 H, 3.88. (dd, 1 1 H), 3.66
1 A3

(dd, J = 5.61, 12.0 Hz, .39 (m 4H),
2.43 (s, 3H). M rriz( 432. 1February 2007 WO

2005/ 012243 PCT/ US2004/ 024674 9 72 - Exanpl e 28
2-[ 3- (4- Chl or o- benzyl ) - 1 JO\):&\OH

" Hindol -4-yl oxy] - f3 D-gl ygopyrangside C1 HN O O
H OH

, OH
The title compound was prepared from 4-benzyloxy-3-formyl-indole-1-
carboxylic acid diethylamide, prepared in step A of Example 1, and 2,3-dihydro-
benzofuranylmagnesiu'm bromide by the same procedure as described in
Example 11. '"HNMR (300MHz, CD30D) 3 7.11 (s, 1H), 6.98 - 6.93 (m, 3H),
6.70 - 6.58 (m, 3H), 5.08 (d, J = 7.31 Hz, 1H), 4.47 (t, J = 8.66 Hz, 2H), 4.28 (d,
J=16.0 Hz, 1H), 4.19 (d, J = 16.1 Hz, 1H), 3.90 - 3.85 (m, 1H), 3.71 -3.65 (m,'
1H), 3.49 —3.40 (m, 4H), 3.12 (m, 2H). MS: m/z (MH") 428.

Example 31
2-[3-(4-Ethyl-benzyl)-1-isopropyl-1H-indol-4-yloxy]-B-D-glucopyranoside



HO OH OH The title conpound was prepared from
4- benzyl oxy- 3-fornyl -i ndol e- 1- carboxylic acid 1 February 2007
di et hyl am de, prepared in step A of Exanple 1, and 4-

yl magnesi um br om de by the same pr
vggg@?@gﬁ?q Exanpl e 11. ' HNVR ( 300MHz, m%ﬁ%’&éfﬁ“"
10.03(br s, 1 H, 7.35(d, J =8 Hz, 2H), 7.2(d, J =
Hz, 2H), 7.1-6.85(m 3H), 6.7(d, J =7 Hz, 1 H),
5.11(d, J = 7 Hz, 1 H), 4.45-4.15(m 5H), :
3.95-3.85(m 1 H), 3.75-3.65(m 1 H), 3.6-3.4(m 5H),
2.93(s, 1 H. Ms: niz (M+-FN§)4 442. Exanpl e 29
2- ( 3- Napht hal en- 2-yl net hyl -
H i ndol - 4-yl oxy) - (3-D- gl ucopyr anoside / HN O OH HO
OH OH The title conpound s prepared from
4- benzyl oxy- 3-fornyl -i ndol :
di et hyl am de, prepared in dteyp anple 1, and 2-
napht hyl m et hyl phenyl magfésyum br om de by the sane
procedure as described iR E pl e 11. 1HNMR (300MHz,
CD3000D3) 8 10.01(br s, 1H), February 2007 WO
2005/ 012243 PCT/ US2004/ 024674~ 73 O% 9-7. 8(m 4H) ,
7.7.55-7.5(m 1 H), 7.433 H)., 7. 05 6.9(M 2H),
6.85(m 1 H), .7.6(1 H, 5134, 9H= 1H),
4.48(dd, J = 15 Hz, 40 Hz, 2H)QH 3.9=3. 8(m 1

S s B SO o

Hearbdryliccid dnepﬂyleimlda prepared in step A of Example 1, and 4-
ethylphenylmagnesium bromide by the same procedure as described in '
Example 23. "THNMR (300MHz, CD;0D) 8 7.17 (d, J = 8.15 Hz, 2H), 7.07 (d, J
= 8.16 Hz, 2H), 7.04-7.02 (m, 2H), 6.80 (s, 1H), 6.70 — 6.67 (m, 1H), 5.07 (d, J
= 7.21 Hz, 1H), 4.60-4.65 (m, 1H), 4.34 (d, J = 15.9 Hz, 1H), 4.24 (d, J = 15.7
Hz, 1H), 3.88 (dd, J = 2.16, 12.1H.z, 1H), 3.70-3.64 (m, 1H), 3.54-3.45 (m, 3H),
2.63-2.56 (m, 2H), 2.59 (q, J = 7.52 Hz, 2H), 1.21 (t, J = 7.54 Hz, 3H). MS: m/z
(MH") 456.

Example 32 y
2-[3-(4-Ethyl-benzyl)-6-methyl-1H-indol-4-yloxy]-B-D-glucopyranoside

OH
The title compound was prepared from 4-Benzyloxy-3-formyl-6-methyl-indole-1-
carboxylic acid diethylamide (Example 9, Part G) and 4-ethylphenylmagnesium
bromide by the procedure described in Example 11. *HNMR (300MHz,
CD30D) 6 9.8 (brs, 1H), 7.4 (d, J =7 Hz, 2H), 7.1 (d, J = 7 Hz, 2H), 6.85(s,



| ucopyranoside O HNO O ,."CH HOOH OH The title
gorrpo%d was prepared from . . 1 February 2007
4-benzyl oxy- 3-fornyl -i ndol e-1- carboxylic acid

v&h%ﬂ{h i de, prepared in step A of Exanple JP,C @9004/024674
2,3 ydro- benzof uranyl magnesi um bromi de by £
procedure as described in Exanple 11. 1HNMR (300MHz,
CD3CD) S 7.11 (s, 1 H), 6.98 - 6.93 (m 3-H), 6.70 -
6.58 (m 3H), 5.08 (d, J =7.31 Hz, 1 H), 4.47 (t, J =
8.66 Hz, 2H), 4.28 (d, J = 16.0 Hz, 1H),419(dJ
:161Hz | H), 3.90 - 3.85/¥m 1H) 3.71-3.65 (m 1 -
, 3.49 -3.40 (m 4H), 3.12 (m 2H). M5 mz (VH})

% G2 15 o855 (oTib. 6 1ol rarties dZ5IcReBsFy, 2062, 2H),
VO A09BEQ? 15, %’é&?ﬁﬂ 4@243657 38 (i, 2HP 2. 85 (0, fE'3 i 2m),
he'title 0y

reae

426*&6%,>3H>)x929(tekwmz Bl M3 mtza(Mc)A?_Vl c acid
di et hyl am de, prepared in step A of Exanple 1, and 4-
et hyi phenyl magnesi um brom de by the sane procedure as

described in Exanple 23. ' H:p\pleEYVMHz, CD3OD) 8 7.17°
(Q -[3- (4-Methoxy-EEenﬁ)|_qH |ndol-4-)(/loxy] -B-D-glucopyranoside

o,

‘\\\O H

0]

HO OH

OH
A. 4-Benzyloxy-3-iodo-1H-indole: To a solution of 4- benzyloxy—1H indole (1.0
g, 4.5 mmol) in pyridine (2.5 mL) was added dropwise a 1.0 M solution of
iodochlororide in dichloromethane (5 mL, 5 mmol) at 0° C. The mixture was
continued to stir at 0 °C for 15 min, then warmed to room temperature and
stifred for 1h. The mixture was poured onto ice-water, neutralized with 1 N
HCI solution and extracted with ethy! acetate. The organics were washed with
brine, dried over anhydrous sodium sulfate and concentrated in vacuo. The

residue was crystallized from ethyl acetate/hexane to give the title compound
(1.2 g, 77%) as a light pink solid.

B. 1-Benzenesulfonyl-4-benzyloxy-3-iodo-1H-indole: A mixture of Part A (0.35
g, 1 mmol), tetrabutylammonium bromide (0.032 g, 0.1 mmol) and
benzenesulfonyl chloride (0.22 g, 1.3 mmol) in 25% aqueous sodium hydroxide
(2 mL) and benzene (1.6 mL) was stirred at room temperature overnight. The
reaction mixture was quenched by addition of wéter and extracted with ethyl
acetate. The organic layer was washed with water and brine, dried over
anhydrous sodium sulfate and concentrated in vacuo. The crude product (0.49
g, 98%, a white solid) was pure and used directly for the next step.



= 8.16 Hz, 2H), 7.04-7.02 (m 2H), 6.80 (s, 1 H), 6.70
- 6.67 (m 1 H, 507 (d, J =7.21 Hz, 1 H, 1 February 2007
4.60-4.65 (m 1 H), 4.34 (d, J =15.9 Hz, 1 H), 4.24
5.7 Hz, 1 H), 3.88 (dd, J = 2.16,
“fﬁf""’ "%“133 64 (m 1 H), 3.54-3.45 (m 3H), i’%%élsi"%’%’““
(m 2H), 2.59 (g, J = 7.52 Hz, 2H), 1.21 (t, J = 7.54
Hz, 3H). Ms. mz (MH+) 456. Exanple 32 /
2-[3-(4-Ethyl -benzyl)-6-net hyl - :
H i ndol - 4-yl oxy] - (3- D gl ucopyranoside HN \ H HO OH

OH The title conpound was pepared from

4- Benzyl oxy- 3-f or nyl - 6- net hyl -i ndol e-1- carboxylic

acid diethylam de.(Exanple 9, Part G and

4Cetl k@érﬁmeyhlfmyhésbamrzylohy-@r(ﬂdaetbmxymhepyk))d edindele: A solution

G54t BIO 4do SRR in HineyidgGinaiie (26 i) was Lated with Cesium
2fh!)ond‘é 854( ﬂmﬁﬁhé%ét@?ﬂhe@@&@ﬂ@a@iﬂz@@g 15 mmol) and
PCT/ U82004/ 024674

H). 1'-bis«(d E’hGB)’IPh?SFlh"PQ)-feEFOQ@\G(W|°[(9>pall@31'qll_{|)il (Iliblifzmgirﬂ he

ik oty oy e, e

=with Water3id exifacted witlg Mﬁyl destateEXEHNpPORYabR: extracts were dried
role AR SHfth: dhnsspiraledd yecueiang chiqreslostgphed
HEA Eltica gel eluting with ethyl acetate/hexane (30:100) to give the title
compound (0.26 g, 55%). ' _
D. 1-Benzenesulfonyl-3-(4-methoxy-phenyl)-1H-indol-4-ol: A solution of Part C
(0.26 g, 0.55 mmol) in ethanol (5 mL) and ethyl acetate (10 mL) was
hydrogenated over 10% Pd-C (0.05 g) under H; (50 psi) for 6h. The catalyst

was removed by filtration and the filtrate was concentrated in vacuo. The crude

product was purified by chromatography on silica gel eluting with
methanol/chloroform (4:100) to provide the title compound (0.14 g, 67%) asa
yellow solid.

E. 2-[3-(4-Methoxy-phenyl)-1H-indol-4-yloxy]-B-D-glucopyranoside: The title
compound was prepared from Part D (0.14 g, 0.36 mmol) by the same /
procedure as described in Example 11, Part C and Part D. "THNMR (300MHz,
CD30D) 6 7.63-7.60 (m, 2H), 7.15 (s, 1H), 7.10-7.07 (m, 2H), 6..96-6.93 (m,
2H),6.83-6.80 (m, 1H), 56.07 (d, J = 7.25 Hz, 1H), 3.91-3.86 (m, 1H), 3.84 (s,
3H), 3.73-3.67 (m, 1H), 3.44-3.36 (m, 4H). MS: m/z (MH") 402.

Example 34
2-[3-Methyl-2-thienyl(-1H-indol-4-yloxy}-B-D-glucopyranoside



OH A 4-Benzyl oxy-3-iodo-1 Hindole: To a solution of
4-benzyl oxy-1 Hindole (1.0 g, 4.5 nmol) in pyridine ! February 2007
(2.5 nm.) was added dropwise a 1.0 M sol ution of

' oride in dichloronmethane (5 nL, 5
Wg%@ﬁgz%&ture was continued to stir at O ?:]%Z‘.‘S?@“’%“

mn, then warned to roomtenperature and stirred for
1 h. The mi xture was poured onto ice-water,
neutralized with 1 N HC solution and extracted with
ethyl acetate. The organics were washed with brine,
dri ed over anhydrous sodi um3ulfate and concentrated
in vacuo. The 01 residue was crystallized from ethyl
acet ate/ hexane to give the title compound (1.2 g,
77% as a light pink solid. Hi S

Hindole: A
m xture of Part A (0.35 g,
t et rabut yl anmoni um br om de
benzenesul fonyl chloride (0.22 ¢
aqueous sodi um hydroxide (2 nhQ
was stirred at room tenperiaur rni ght. The
reaction m xture was quenched byz ad8rtion of water and
extracted with ethyl acetate. T#& organic | ayer was

WRRb gitle WorpowAdarassrd pArad Trom ALba iy R L3- @@Qﬂ%@l& -

sodi um sul fableetgﬂd concentrated i n”vacuo. e crude

PRI &L awisly, PEERARed i stepiAlgt Reamplert aad@-methyl2-

. _ _ -
53@%}%’1’5‘5@%&%@ %@%%2?8?4 36%5 _Bro%dﬁ@é?éé‘ ¥ty in E%mple 11.
1-

BOWMR {300MHan GD@D) 17204 (k- 8 5(16- Het ) ¥:(2:€.99I (in, BH), 6,82

b roontraftth B2 65 (3D sl e o 5 7 58 iz, i),

E #i4dr(ddé S N7261z lzl-s,a:?]mo l(dd, JA= 5 ar\asea Y1 0 3ol @dag i=ts 15,

18ﬁ a’é‘%&"ﬂ’d?;ﬁgﬂ&)ﬁé%gb‘% 78] (3. 3o MS sz dMHD) 4884 1 adi u
m(Il) (73 ng). The mxture was stirred at 84 C

overni ght, cooled to roomtenperature, quenched wth
wat er and extracted with etHEXamplei3 e. The organic

ezi{wmrﬁlrim@__yﬂbé%l)-m-%fﬁ-ﬁmﬁiaﬁﬁPﬁﬁ%W%sﬁfé e,

)
g, 0.1 nmmol) and
1 mmol ) in 25%

concentrated i'n vacuo and chro

N
HN— O
L

HO
¥ YOH
OH
A. (4-Bromo-phenyl)-(4-methoxy-1H-indol-3-yl)-methanone: To a mixture of
aluminum chloride (7g, 52.6 mmol) in dichloromethane (400mL) was added a
solution of 4-methoxyindole (4.0 g, 27.2 mmol) in dichloromethane (40 mL)
dropwise through an addition funnel. The mixture was stirred at room

temperature for 1h and a solution of 4-bromobenzoyichloride (6 g, 27.2 mmol)
in dichloromethane (40 mL) was slowly added. The resulting mixture was




on silica gel eluting wwth ethyl acetate/hexane
(30:100) to give the title conmpound (0.26 g, 55%. D. 1February 2007
1- Benzenesul f onyl - 3- (4- met hoxy- phenyl') -1 H-indol - 4-ol :
SeYskotd of Part C (0.26 g, 0.55 nmol) in 1{)@%
‘?(5) nﬁéﬁig% ethyl acetate (10 nL) was hydrogelﬁéa e 834/024674
over 10% Pd-C (0.05 g) under H2 (50 psi) for 6h. The
catalyst was renoved by filtratiion and the filtrate
was concentrated in vacuo. The crude product was
purified by chrorratography_o.{‘bs_i lica gel eluting with
met hanol / chl orof orm (4: 100) to provide the title
compound (0.14 g, 67% as a yellow solid. E
2-1.3-(4: Met hoxy-phenyl )-1. . . _
FelTeb L o BRIREREEY plerdishy: The mbgure wh okppghed with MeOH
g@ﬁﬁ ﬁuaﬁom W@@ﬁﬁﬁi Tfhé%%iﬁaé Walg c{im_tébﬂfvggh u&lt&(*alrrjl_m&bacted
.t he sa procedure as descri bed |, xanpl e :
piwtf‘ EOAGcl Tha OFgamic eKiaRe WetR Mash § wgcmnes drieg gver igSO.,
( Tevhpofdt Hhe'cride 6Blid pFBduct was pedisitated
flterélandevbpordted fo F%ne%s ' glide (d. pdductwis pﬁﬁ,ﬁla

ﬁprzithﬁztgi ’agg'g@ugmed byHjratprg Zhe solidgwpre thergliptesiwitrVieOH
;Dat'ng %N)é'féﬁéf’é% irtgﬁ}mgf]i;%)ea/g %pomoﬁs %We)o |4 .Olzhe ﬁféﬁmoﬂc %ﬂrate

Hwasdvapdrattad iy Yadud- andychromatograptse di¢EtO Aedbexearey 12) @G afford
\:81%2%?5/ 012243 E’Cﬂ/ U?é 4/ 024674 77 HN S\ 0 0 ,aCH

ifle eompaynd {19 Pe %ﬂipound was prepared from
48 Z%r@_éhegulfcﬂfy'ml-mém_dﬁil-@Hﬁndo@?bgéﬂrbmowéﬁyl)—methanone:
di et hyl am de, prepared in step A of | arr{)elﬁe 1, and
3AMELR S the RPBROHRD BFRPSTeHINGhE Aredows SteRd 183 mmol),
PRAFARIISMADRGR UroMRfe (0DIRGPS trrhdl) and 25% aqueous NaOH (16

mL) in benzene (16 mL) was stirred vigorously during the addition of sulfonyl

chloride (0.75 g, 4.2 mmol). The resulting mixture was stirred at room
temperature overnight, diluted with H,O (60-ml).and washed with EtOAc. The
organic extracts were washed with brine, dried over MgSQy, filtered and '
evaporated in vacué to provide the title compound (1.3 g, 91%).

C. 1-BenzeneSulfonyl-3-(4-bromo-benzyl)-4-methoxy-1 H-indole: Sodium
borohydride (2.3 g, 55.3 mmol) was added portionwise over a 30 min p7riod to
trifluoroacetic acid (65 mL) pre-cooled in a flask to 0 °C. To this mixture was

added a solution of the compound prepared in Part B (1.3 g, 2.8 mmol) in
CHCl; (60 mL) through an addition funnel. The resulting mixture was stirred at
room temperature overnight, cooled in an ice bath and H,O (100 mL) was -
added. Sodium hydroxide (25 % solution, 100 mL) was added to a basic pH.

" Dichloromethane (150 mL) was added and layers were separated. The
aqueous layer was extracted with CH,Cl,. The combined organic extracts were
washed with brine, dried over MgSO,4 and evaporated to dryness. The crude
product was purified by chromatography (Hexane:EtOAc; 4:1) to provide the
title compound (0.81 g, 60%).



1HNMR (300MHz, CD3OD) S 7.04 (d, J = 5.15 Hz, 1 H),
7.02-6.(99 (m 2H), 6.82 (d, J =4.98 Hz, 1 H) 1 February 2007
6.74-6.69 (m 1 H), 6.63 (s, 1 H, 5.10 (d, 7.33

W8 200k okdas 4. 44 (d, J = 4.72 Hz, 2H), 3.90 (dig’;f@gzoo‘tfmﬂ

1.75, 10.35 Hz, 1 H), 3.71 (dd, J = 5.15, 6

H, 3.57-3.35 (m 5H), 2.21 (s, 3H. M5 niz (MH)

406. Exanple 35 2-[3-(4-Pyridin-3-yl-benzyl)-1

H i ndol - 4-yl oxy] - (3-D- gl ucopyranoside N HN O 0 "x\OH
HO OH OH A (4-Bronp-phenyl -9( 4- met hoxy- 1 _

Hindol - 3-yl) - methanone: To a”nixture of alum num
chloride (7g, 52 6 nnDI) i n di chl oronet hane (400m.)-

m ?%ﬁ'%ﬁ%ﬂﬁ Lé 3'32190!5' g‘g&?ﬁ’e@(}’%ﬁHﬂm@%ﬁ? aqumlxture

ad:cflthe oasmbumwbrepﬂi*@d A Fér‘t' Be(O \UESg, . 9? héiHoR ! 3-hPRdboronic acid
nd a sol ution

@Eﬁﬁﬁ?b%?ﬁ?ﬁ"&ﬂ%ﬂ"@@o(@'@ (0245 @ BB IMmol)rand PdCly(dppf),
|
?58 DRI OO Shyiend B! K L 2 BB bwas sred at
PCH ‘lgsfm%athofhmeacmn rgixiure. MSa:boleddmrb@rmefrﬁie%tﬁre diluted
ONRTED bnd 1B AR i ord eSS GRE A Ao 2l ache

wawitty brimregl deirtl oaret BiggSQy, filkerEl @Ag coﬁb@nt%t@ém 9a<]§36 "rﬂ%tc?ude

dri ed over

Bl AR hultlgbll o ratooranhy (HeeRe-JO0AT: B 2o rovide the

t PO and col lected by filtration.
pmelcplmlpgtsm%?\g1t eGE iluted with McOH and filtered
vvgghf %&“W@?ﬁ"éf@%'r%ﬂ -pyidin-Smnd-behzyf-0H-indak4-okt A aixtUiecof the

f icbinpaliAd (0.31g, 0.68 mmol), prepared in Part D, in dichloromethane (20 mL)
was cooled to —~78 °C ahd boron tribromide (1 M solution in CH,Cl: 3.4 mL, 3.4 -
mmol) was slowly added. The reaction mixture was stirred at—-78 °C for 30
minutes then slowly warmed up to room temperature and stirred at for 24h. A 1
M HCI solution (5 mL) was added dropwise followed by ice H,0 (50 mL). The
methylene chloride was removed under reduced pressure and the aqueous
mixture extracted with EtOAc. The combined EtOAc extracts was washed with |
brine, dried over MgSO4 and concentrated to give the title compound as a
yellow solid (0.20 g, 67%).

F. 2-[3-(4-Pyridin-3-yl-benzyl)-1 H-indol-4-yloxy]-[3-D-glucdpyranoside: Toa
solution of Part E (0.18 g, 0.41 mmol) in acetone (1 mL) was added potassium
carbonate (0.28 g, 2.1 mmol), followed by addition of 2,3,4,6-tetra-O-acetyl-a-
D-glucopyranosyl bromide (0.34 g, 8.2 mmol). The reaction mixture was stirred
at room temperature for 2h and another 2 equivalents of 2,3,4,6-tetra-O-acetyl-
a-D-glucopyranosyl bromide was added. The mixture was stirred at room
temperature for 24h. Water and EtOAc were added and the mixture filtered
throth CELITE™, The filtrate was washed with water then brine, dried over
MgSO, and concentrated in vacuo. The res-idue was purified by
chromatography (CH,Cl,:Acetone; 20:1) to give pure product. This product



was evaporated in vacuo and chromat ogr aphed
(Et OAc: Hexane; 1:2) to afford the title conpound (170 February 2007
g, 12% . B. (1-Benzenesul fonyl -4-net hoxy-1

' yl')- (4-brono- phenyl) - met hanone:
ngbébgfg{ c%n‘pound prepared in the previous steﬁrE(TiUSé?Mm‘m"
3.0 mml), tetrabutylammonium bromde (0.098 g, 0.3
mol ) and 25% aqueous NaOH (16 nl) in benzene (16 ni)
was stirred vigorously during the addition of sulfonyl
chloride (0.75 g, 4.2 mmol ). The resulting m xture was
stirred at room tenperature8®@vernight, diluted with
H20 (60 m ). and washed with Et OAc. The organic.
extracts were washed with brine, dried over MgSH4,
f Wasealissoveddn E4QE(E rat-pend 60%aaquecus KOd\(mllé waseaddedl €he

RIRANaE Srivefin 4258 altath for 120 Wesadreg and the aqueous

Hrmixtdre was Sarbfully néwaraiibgd wittlel 002 HEI go p5|59 T hHERIOH Was

nwi,se over a 30 min period t

added
oY WndesreUcad BresadreAnd I adseey S X Hreextragied with
0 E¢OAL OTR e thyMhedtifeSsiGon \ﬁ&?%sﬁeémmynﬁ@ ?glecf Bfer MgSO,

compound pr epar ed In Part’ g
CRpdicon¢@urated in yaeueg HTharesititietwampHrifieddly. chrhmatography on

o0 B g b gl i o 19/ BT SORRE S Eqpoun
a(ﬂledng S0%h yield)y HHNKRIGAORHZLGDIOD) $8.004BFoatd-3, 1Hl)s 8.48

B0 st 308 (o 0 & 3 THEdRorid1 kil 0dfa 2. 6.00

\N@@ #H! 6 Boteg. 6W(hh 1@122@16 (dThe mm@ mﬁsi 2592 46 8'4 Ja-r;as.g ,

extracts were brine, dried over

eViEpdihidedd r&- %Q Wwejss 15%hidz,c )i 8.8%r 8dGdddwds Rl iHz d& 2

b ar: Vi € .
T T T TR0y 1 LU BB e ws:
20@5/('&5&'3 PCT/ 1JS2004/ 024674 - 79 D. ,

1- Benzenesul f onyl - 4- met hoxy- 3- (4- pyri di n-3-yl - benzyl ) -
1.Hindole: A mxture of the conpound prepared in

Part B (0.45 g, 0.98 mmol ), Bxampledf boronic acid

( @-[344dEthyll- tferuymz)medqwummﬂblouyrouweﬁ@glﬂasogyraaogae

mol ) and PdC12(dppf) 2
HO ~NOH

A. N-(3-Methoxy-2-methyl-phenyl)-acetaonl::ide: 1-Methoxy-2-methyl-3-nitro-
_benzene (0.5 g, 6 mmol) and acetic anhydride (1.14 g, 12 mmol) were
dissolved in 48 mL of acetic acid. The mixture was hydrogenated over 10% Pd-
C (0.12 g) under Hz (14 psi) for 24 h. The catalyst was removed by filtration
and the filtrate was concentrated in vacuo. The crude product was dissolved in

ethyl acetate and washed with saturated Na,COj and brine. After drying with




0.072 g, 0.099-mmol ) in ethylene glycol dinethyl
(et her (2.5 m-) was stirred at 72 C for 24h. The 1 February 2007
reaction m xture. was cooled to roomtenperature,

with H20 and Et QAc and filtered thr%‘t&ﬁmzoo 1024674
‘%?EH@E%%/TS The filtrate was washed w th brine rleé

over MgSHi filtered and concentrated in vacuo. The
crude product was purified by chromatography (Hexane;
Et OAc; 3:2) to provide the title compound (0.31 g,
69% . E. 1-Benzenesul fonyl-3-(4-pyridin-3-yl-benzyl)-1
Hindol -4-0l: A mixture of "tR& ~compound (0.31g, 0.68
nmol ), prepared in Part D, in dichloronethane (20 nlL)

was cooled to -78 C and boron tribronmde (1 M sol ution
i @hbygreps sodium sylifate, the spivienis were remameq angdibe. pragiect (1.0 g,
t Pr 30 mnutes
rﬁg%)s vﬁ%‘?ﬁ%ﬁﬁ%ﬁw Eﬁrg)regr%gtae\”ﬁ@?%&re and stirred
atB f4)M62h¢xy-2¥nlethy\l+1+HCInckudﬂ uAlrmwtl(ré ofrPaDt A/\@S?Z@dédnmol) and

PR Em O, Rl i T i reetec o 210

aqoasies tthpeﬁdﬂ &f FXInIrRC U Etk MfiittireEV A% 6tirrdd 8t 213(5"@@ W@nﬂbo mins,
Et OAc extracts was washed with brine, dried over

M§Seledin §0°6n end desemposed withethanol {0.5ral ranpwatet (A5 mL).
2%?%.’23@%@ Jléﬁr_ngtgnﬁnegenz yﬁlsué: aqueous phase was extracted with

HdiiethyﬂethﬂeryIch»eyt}rgamDeglractspyemrdlwddmrEnhydro&9|9¢tjll.mlilsutfate,
* hbebhnt B R B G ESSS pba bel Sng i
f @ltﬂwaeetata/h@@met(non 00 tc ﬁe4h@t|ﬂ@bémp8uﬁ@@¢ ¥h gaso%

D TR RR - ame"tbg?y-iéiaetha?iHmﬁleemlm of Past B (0.19

2
@ ¢ﬁ¢6rﬂ?'§{|):§§i_’d g;g@!ﬂéﬁéb%ﬁ%@&% gg) KgF ; r?org)r/rrol)olpodrlnch gromethane

' a&%l@d— Wﬂ’%eadﬁe;ét'uﬂéoma@ %ﬁrplutl@rdofaT &%gﬂe&punalt)and
¢ SfEATIRSA0RN SIS EnE IPEERRAIAENARG (& " THd efction wes

wimanitpeadely {I‘h@ru ngit judged ¢omplite (20 ming)SiEn hasified to pH 8-9 with
gmg% I\g Sﬁ%bglzl@é%%e%:et éﬁlg%e\i{ﬁ&e%gé{dygﬁgﬁﬁe organic
pestiacts weTadsieg ooduathybréebsodiom i@, cohtSRIiE8 IRv4dio and
PST iﬁJ Sc?&? 4{1r%%n4a§ography on silica gel eluting with chloroform/hexane
(20 100) to give the title compound (0 20 g, 61%).
D. 1-Benzenesulfonyl-3-(4-ethyl-benzyl)-4-methoxy-2-methyl-1H-indole: A
mixture of the compound as prepared in Part C (0.25 g, 0.9 mmol),
tetrabutylammonium bromide (0.032 g, 0.1 mmdl) and benzenesulfonyl
chloride (0.22 g, 1.3 mmol) in 25% aqueous sodium hydroxide (2 mL) and
benzene (2 mL) was stirred at room temperature overnight. The reaction
mixture was quenched by addition of water and extracted with ethyl acetate.
The organic layer was washed with water and brine, dried over anhydrous
sodlum sulfate and concentrated in vacuo. The crude product was purified by
chromatography on silica gel eluting with chloroform/hexane (10:100) to give
the title compound (0.10 g, 27%) as yellow oil.




- 80 was dissolved in EtOH (5 m-) and 50% aqueous
KOH (m -) was added. The mixture was stirred in a 75 1 February 2007 -
Coil bath for 1 h, H20O was added and t he aqueous

wWo ¥doso2yes carefully neutralized with 10% HG
9. The EtOH was renoved under reduced pressur(%%&%2%’9)_54674

the aqueous m xture extracted with EtQAc. The et hyl
acetate solution was washed with brine, dried over

MySO4 and concentrated in vacuo. The residue was
purified by chromatography B _silica gel eluting with
nmet hanol / chl or of orm ( 10: 100? to give the title

compound (9.1 ng, 30%yield). 1HNVR (300MHz,. CD3OD) 8

% 09 f%%rqgﬁgslu flqj1yl-§!)(% §ﬁ1ydl'-geﬂ%y*?{-%m§ﬁyl-1]7|-l 5'39({!%— 0l6 T(Oda sglutlon
QiflParﬁDQO 10(c 0.4 hﬁnolﬁm&ﬂchlo@nﬁ&hém SlmH) wds. dddiedca 1.0 M
@ogglon of bg)gjor(}_%lbrgmdlel(q roL, Ffzmniol)_aat 79 @th%re@gtldg%'nxtyre
wészsti‘rré#at J7 8:°CZfor*ﬂ© minu@s th§n @ﬁ)wly( ﬁfaﬁ%e(i% tO‘]TODmll 8
(tmnp)arata@ argatpfmdgatj@r 24h A 1 M HCI solutlon 1 mL) was added
o RisE Gioled SREHO FITEL e methyiene chipyduegregmoved
,yrfiderireddicad pgreksute and the aqueous mixture extr_acted with EtOAc. The
A VTR B ————

aemt @&ﬁehﬁamhymg dadé brdcﬂ.w wad DuFified by \tBFsmeiogsaphyesh
acetic ac El%?n m xt ure was hydrogenat ed

cﬁ}'&a Q_Qifﬁdlﬁtﬂ'g with %thi'za@fate 1623:190}t9igive e title gpmpound,

T(bfl)@élt@d%ﬁés WAGHT IoWreshigy filtration and the
trate was concentrated 1 n vacuo. The crude product

s2dﬁdétﬂtbﬁebamyl)@t-mythybdHtlad@-thmloxyﬂdé-ﬁbdlumpwanomde The

fgr uarW&Qr@%ﬁed’ﬁbﬁ%ar{'\Etﬂ dé¥cib8g iEkBmple 11, Part C
and D. "HNMR (300MHz, CD30D) & 7.11 (d, J = 8.06 Hz, 2H), 7.02 (d, J =
7.92 Hz, 2H), 6.95-6.90 (m, 2H), 6.63 (dd, J = 7.36, 1.06 Hz, 1H), 5.04 (d, J =
7.50 Hz, 1H), 4.38 (d, J = 16.0 Hz, 1H), 4.14 (d, J = 17.0 Hz, 1H), 3.86 (dd, J =
2.15, 12.0 Hz, 1H), 3.65 (dd, J = 5.70, 12.1 Hz, 1H), 3.44-3.36 (m, 4H), 2.56
(q, J =7.38 Hz, 2H), 2.29 (s, 3H), 1.18 (t, J = 7.66 Hz, 3H). MS: m/z (MH")
414,

MS: m/z (MH") 428.

Example 37
2-[3~(4-Thiophen-3-yl-benzyl)-1H-indol-4-yloxy]-B-D-glucopyranoside



WD 2005/ 012243 PCT/ US2004/ 024674 - 81 anhydrous
sodi um sul fate, the solvents were removed and the 1 February 2007
product (1.0 g, 99% was crystallized in diethyl '
white solid. B. 4-Methoxy-2-nethyl
vel—é?%/oo?zz“ﬁA m xture of Part A (0.72 g, 4 rrm)IP)C]”USéO(W024674
sodi um am de (0.39 g, 10 mol) in N, N-diethyl aniline
(1 mM-) was heated to 210 C over the period of 30
mns. The mixture was stirred at 210 C for 20 nins,
cooled to 90 C, and deconposed with ethanol (0.5 m-)
and water (1.5 m). After- &boliing to room
tenperature, the agueous phase was extracted with
di ethyl ether. The organic extracts were dried over
anhydrous sodium sulfate, concentratedS{n vacuo and
purified by chromatography on siliga gel/ el ut i ng wth
et hyl acet at e/ hexane (10: #y [
conmpound (0.19 g, 30%.
3- (4- Et hyl - benzyl) - 4- et

-1 Hindole: A

solution of Part B (0.19 ® 17 ol ) and

4- et hyl benzal dehyde (0. 20 g, dmol) in

di chl oronet hane (6 nL) was Qad in drops to a

sol ution of TFA (0.2 g, HOy triethylsilane
(0.-41 g, 3.51 mmmol) in dichl op rreql-ﬁane (2 m). The

8 e PS8R b o R, F g e

paspyritdylborshibatidie PariT with BOWhi&ideyebcaodiclHdd] EHNNMR (300MHz,
org&?@béﬁ extracts were dried _over anhydrous sodi um

efcehp? é’Pe%H?ﬁ%CL}o“%ﬂH 2K\ /134 @B #y). 7.05-7.01
0@@*%97@ MH rB? "63?0 1ﬁ5l5ﬂ@@d"14£'7061-|z 1H), 4.47 —

cloro orm exa give the title conpound

(@22dd§,J5115>@8H@,2H) 393 388 (m 1H), 3.73 - 3.35 (m, 5H). MS: m/z

1(“?9&2 squonyI 3-(4-ethyl -benzyl) - 4- net hoxy- 2- met hy
Indole: A mxture of the conpound as prepared

in Part C (0.25 g, 0.9 mmol), tetrabutylanmmoni um

brom de (0.032 g, 0.1 mmol) ale %enesul fonyl
chloride (0.22 g, 1.3 mmuol) %ﬁ%ﬂgbﬂqueous sodi um
hg48q4iBiRyibé@nzdy))- '&md-.ddMWB(B—gmucobyMs&te rred at
roomtenperature overnight. The reactl on mxture was
guenched by addition of wa angy extracted with ethyl

acetate. The organic |ayer jwags—nwashed with water and
brine, dried over anhydroyg

A. (4-Ethyl-phenyl)-(4-methoxy-1H-indol-3-yl)-methanone: To a mixture of
aluminum chloride (0.18‘g, 1.36 mmol) in dichloromethane (15 mL.) was added
a solution of 4-methoxyindole (2.0 g, 13.6 mmol) in dichloromethane (10 mL)
dropwise. The mixture was stirred at room temperature for 0.5 hr and a solution
of 4-Ethylbenzoyichloride (2.29 g,13.6 mmol) was slowly added. The resulting
mixture was stirred at room temperature overnight. The mixture was quenched
with water and extracted with EtOAc (3 x 50 mL.). The organic extracts were



sodi um sul fate and concentrated in vacuo. The crude
product was purified by chronmatography on silica gel 1February 2007
el uting with chl orofornf hexane (10: I100) tlo give the

ound (0.10 g, 27% as yell ow oi
W%%dﬁo%ﬁgoow 0(12243 PCTI US2004/ 024674 82 EJPC%%%%?)E%M"
enze nesul fonyl - 3-(4-ethyl -benzyl)-2-methyl- 1
Hindol-4-0l: To a solution of Part D (0.10 g, 0.24
nmol ) in dichloromethane (5 nL) was added a 1.0 M
solution of boron tribromde (1 n, 1 mvol) at -78 C
The reaction mxture was st red at -78 C for 30
m nutes then slowy warmed up to roomtenperature and
stirred at for 24h. A1 MHCI solution (1 nL) was
awashed Witk brine edriesl overddo$9.. ifitteradoand evaparptedthelryness. The

LIS UMD TG VIS BBLTR BT 511 o

cpmbldedtjemtlga:nhrpoenﬂr(aeﬂg 6&s). washed with brine, dried

oo BB Bohag-ER SR St et Al 0. 203 g

e.hmlm d&d:ﬁld?roﬂ‘idlb{énéipﬂl mL;eovag éﬂﬂ@d @2130 M9olutibR o9b¥Rdn
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roghigaity ks yyaged ifrorve! g Ve sufaig and

3cdeeatr8ﬁed( Mheftfude préduct Was Washed with éiher ahb filtéredd The

43 er %btnﬁq ya@%ﬁgyor@%] fo&xﬂﬁsetonge tIY\Be title compounc) (0.085 g,

23(5%)(4 Th| ophen 3- yI benzyl)-1
H-| ndol - ¥| (l D- gl ucopyra nosi de
. 2-[3-(4- Et ylbenzoy) 1H-indol-4-yloxy]-B- D-glucopyranosude To a solution

of Part B (0.08 g, 0.302 mmol) in MeOH (5 mL) was added lithium hydroxide
(0.08 g, 3.32 mmol) and the solution was stirred at RT. After 5 min, the solution
was evaporated to dryness. 2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl l?rqmide
(0.62 g, 1.51 mmol) was added after diluting the residue in DMF (5 mL). After
stirring the reaction mixture at RT overnight, potassium carbonate (.41 g, 2.97
mmol) and MeOH (5 mL) was added and stirred at RT overnight. The resulting
solution was poured into water'(20 mL) and the product was extracted with
'EtOAC (3 x 50 mL), ether was added and the organic extract was washed with
water (4 x 50 mL) and brine. The combined extract was dried over MgSO,,
filtered énd concentrated in vacuo. The residue was purified by
chromatography (silica gel, dichloromethane:methanol, 97:3) to give the title
compound (0.008 g, 6%} as a white solid. 1HNMR (300MHz, CD30D) § 7.95 (s,
1H), 7.78 (d, J = 8.09, 2H), 7.40 (d, J = 7.89, 2H), 7.19 (m, 2H), 6.65 (d, J =
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HNO O1.SOH HO- OH OH The title conpound was 1 February 2007
prepared as described in Exanple 35 substituting the
dsboronic acid in Part Dwth
.w?qéﬂﬁ?%l%l nyl boroni c acid. 1HNVR (300MHz, CD§855US§004/024674

7.58 - 7.55 (m 3H), 7.48 - 7.45-(m 2H), 7.34 (m
2H), 7.05 - 7.01 (m 2H), 6.79 (s, 1 H), 6.73 - 6.70
(m 1H, 512 (d, J = 7.06 Hz, 1 H), 4.47 - 4.29 (dd,

= 15.98 Hz, 2H), 3.93 - 3.88 (m 1.H), 3.73 - 3.35
(m 5H. MS: mz (M#+) 4683 Exanple 38 '
2-[3-(4- Ethylbenzoyl) 1

OA7, 6.4 AT B9\ by 4 5O (0. ABIroRg . 2FD. 27776 =ar,
By, LT R e M A o oret hane. (15

m.) was added a solution of 4-nethoxyindole (2.0 g,
13.6 mmol ) in dichloronethane (10 m-) dropw se. The
m xture was stirred at roomtenperature for 0.5 hr and
a solution of 4-Ethylbenzoylchloride (2.29 g,13.6
nmmol ) was slowy added. The resulting



m xture was stirred at roomtenperature overnight. The
m xture was quenched wth water and extracted with 1 February 2007
Et OAc (3 x 50 nmL). The organic extracts )/vere 1

007 WD 2005/012243 PCTI US2004/ 024674 -
Wz@gﬁg@{%‘%h brine, dried over MgpSO4, filtere CJMZSSO‘”OZ“”
evaporated to dryness. The crude product was purified
by chromat ography (silica gel, hexane/ EtoAc, 4:1) to
provide the title conmpound (0.24 g, 6% . B.
3-(4- Ethyl benzoyl )-1 Hindol-4-0l: To a solution of
Part A( 0.29 g, 1.04 mmol) 8¢ 1 di chl or onet hane (10
m-) was added a 1.0 M solution of boron tribrom de
(3.8 m., 4.16 nmol ) at -78 C. The reaction m xture was
stirred at - 78 C for 30 mnutes then slowy \r/]varrreg lld/lp _
t 0 IOBIEYIBA Eah nd stirred at RT for 24 A
HCI Fgoﬂﬂll on (10 mi Fﬁ ? was added dropwi se fol | oned by
ice H20 (10 mL). The net BXAMRLEAI ori de was renoved
under reduced pressure and the aqueous m xture
extracted with EtOAc (3 x 50 nL). The conbi ned
organi c extract was whiaterialgiand Methods dri ed over
sodium sul fate and concentrated. The crude product
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WBEeBPTEo 6 fhe Ao oG Liiflee ERite rane faiand )t 400 fgimi.
Etrfo\idual clorfeld vV@r)a th@l‘i Bﬁéra\é@ﬁzé@’ UM gaRe fBioRARANESG described

extract was washed wt
below.

Cell-based assay for sodium-dependent glucose transport: Cell lines stébly
expressing human SGLT1 or SGLT2 were then used for functional analysis of
Na+-dependent glucose uptake. Briefly, cells were plated at a density of
65,000 cells per well in a 96-well plate and allowed to grow for 48 hours. Cells
were subsequently washed one time with Assay Buffer (50 mM HEPES pH 7.4,
20 mM Tris, 5 mM KCI, 1 mM MgCl,, 1 mM CaCl, and 137 mM NaCl) and
treated with compound in the absence or presence of NaCl for 15 minutes.
Cells were then labeled with 14C-oa-methylgIucopyranoside (AMG, Sigma, St.
Louis, MO), a non-metabolizable glucose analog specific for sodium-dependent
glucose transporters as previously described (Peng, H. and Lever J.E. Post-
transériptional regulation of Na*/glucose cotransporter (SGLT1) gene



water (4 x 50 m-) and brine. The conbi ned extract was
dried over MgSO4r filtered and concentrated in vacuo.l February 2007
The residue was purified by chromatography (silica

w6 h [ or omet hane: net hanol, 97:3) to give Lt
an%"g’g%%m{o_ 008 g, 6% as a white solid. 1 H n?&%gzw“"ﬁ““
(300MHz, CD3OD) 8 7.95 (s, 1 H, 7.78 (d, J = 8.09,

2H), 7.40 (d; J =7.89, 2H), 7.19 (m 2H), 6.65 (d, J

= 1 February 2007 WD 2005/012243 PCT/ US2004/ 024674 85
7.47, 1 H; 5.47 (d, J =9.09, 1 H, 3.80 (m 4H,

3.54 (m, 2H), 2.77 (q, J°=2%.247, 2H), 1.30 (t, J =
7.59, 3H. M5 mz (MH#) 428. 1 February 2007 WO

2005/ 012243 PCT] US2004/ 024674 86 - Bi ol ogi cal
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Vamﬁfhgﬁfdr% fiincliblalldss T)e tYﬁéallyWﬁﬂf@QU‘?% usi ng
DMVRI E- C reagent (Life echnol ogi es, Gaithersburg,

MD). Transfectants were then selected in the presence

of the antibiotic 418 (@ pBBls G and Island, NY)
at 400 lag/m . Individu were then
characterized using the functional assay descri bed
bel ow.

In Vivo assay for Efficacy

Male Zucker Diabetic Fatty (ZDF) rats (7-8 weeks) were obtained from Charles
River. Animals were maintained on a 12-hour light/dark cycle in a temperature-
controlled room. Animals were given ad libitum access to food (standard
rodent diet F;urina 5008) and water. Animals were fasted for 12 hours prior to
initiation of the experiment. On the morning of the experiment, animals were
administered vehicle (0.5 % methylcellulose) or compound by oral gavage
(1ml/kg). After one hour, animals received an oral glucose challenge (4 mi’kg
of 50% solution) and were immediately placed in metabolism cages. Animals

were given free access to water and urine was collected for 4 hours. Urinary
glucose was quantified using the Trinder Reagent (Sigma).

EXAMPLE 3

Effects on Plasma Glucose, Plasma Insulin, Plasma Triglycerides, Plasma
Free Fatty Acids, Liver Weight, and Body Weight



Cel | -based assay for sodi umdependent gl ucose
transport: Cell lines stably ' expressing human SGLT1 1 February 2007
or SGLT2 were then used for functional analysis of

ngent glucose uptake. Briefly, cells wer 004/024674
wt?d%@?%t a density of 65,000 cells per wel II\)I&KS%?

96 wel | plate and allowed to grow for 48 hours. Cells
were subsequently washed one time with Assay Buffer

(50 nM HEPES pH 7.4, 20 mM Tris, 5 nMKC, 1 nM .
Md 2, 1 mMCad 2 and 137 nM NaCl) and treated wth
conpound in the absence or -pB8sence of Nad for 15

m nutes. Cells vverethenla?ellvgdvsvlth o L
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n@blﬁhbl?f@itl@ﬁ thétBof BRI Bti¥erved MBS WiRntrations of an RXR"
agonist when given in combination with an SGLT inhibitor. Therefore, a
leftward shift in the dose-response curve for effect of an RXR agonist ov the
above parameters can become apparent. In addition, the weight gain observed
following treatment with RXR agonists is less pronounced when given with the
SGLT inhibitor, since SGLT inhibitors’ promotidn of the urinary excretion of

glucose and loss of calories from the body is demonstrated by reduction in
weight or weight gain. Also, since SGLT inhibitors promote a mild diuresis, the
edema (and the edematous weight gain) commonly observed after treatment
with RXR agonists can be less pronounced or absent. A reduction in the
amount of an RXR agonist necessary to achieve efficacy in turn improves the
side-effect profile. The decreased side effects can include such cohditions as

fatty liver, increased liver weight, body weight gain, heart weight gain, edema,



adm ni stered vehicle (0.5 % nethyl cellul ose) or
conpound by oral gavage (1 mi/kg). After one hour, 1 February 2007
animal s recei ved an oral glucose challenge (4 m/kg

% sol ution) and were inmmedi ately placed in
vﬁé?@%&??m cages. Animals were given free adddédids20q4/024674
wat er and urine was collected for 4 hours. WUinary
gl ucose was quantified using the Trinder Reagent
(Sigma). EXAMPLE 3 Effects on Plasma G ucose, Plasna
Insulin, Plasma Triglycerides, Plasma Free Fatty
Aci ds, Liver Weight, and Bd&® Wight 1 February 2007
WD 2005/ 012243 PCT/ US2004/ 024674 88 To exami ne the
effect of an SGT inhibitor in conmbination with an RXR

egaiidcshypeiteogtye hepatbhypertreph-typaglykemid, angdieltdtonisity, or

Labs are treated daily for 11 days with vehicle

@BY@%W%WPE‘%?WGBﬁose), an RXR agonist (0.1 -10 npk

(mg/ kg)), an SGAT inhibitor (100 npk), or an RXR

agoni st plus SGT inhibitor. Mce (n=8 ani mal s/ group)

recei ve the test conpounds or vehicle by oral gavage

in a volume of 10 nm/kg eixAmd i ght. Body weight is

recorded on day 1, pri orm[%\éﬁg, and days 4, 8 and

+11. Eighteen hours after the final dose, mce are

i S tize l.t.h : : .

¢ RFbeTE o g EG st it i dent, fachhi In2LGR, Makma

(: héhriglyceridel, Rlagmadfreedrattyt Atiels, TotaliQleolestexoldDL, Plasma

¢ (OB Cevaigctiver gioR dieartinglobER3E cortott and Rody Weight

exci sed, wei ghed and frozen. The SGLT i nhibitors and

RXR agoni sts have di stinct mechapi.sng of action.
| npr ol aexgnyne heekieniof an ,S%Ta@?ﬂbéter fscombipatien with;gp RXR-

RIBRIER malkUasS ats P 432Rs ba4eé/GMI) BIE&ERteU Rffly féd 28 days with
acids, or plasna triglycerides, 0 nbi nati on

tvebicisn(0, 5 %anethyicslidlepelean RXR @@E’_ﬂirsb 2963%95(—39%, ¥FLEn
oA ar O hpk PP o8 ROGR o EC B OBl P nifbhol, HRarsths
cdodrealsigspuplTeceive die fest canpeandodr whickxiRy agjakgavagerin a
t\}aﬁJme of 2 ml/kg of body weight. Body weight is recorded on day 1, prior fo
dosing, and twice a week for the duration of the study. On the day prior to the
final dose, animals are fasted overnight. One hour after the final dose, rats are
weighed and anesthetized with CO2/O, (70:30). Rats are then bled by retro-

orbital sinus puncture into 2 mL heparinized polypropylene tubes on ice. Rats

then receive a glucose challenge (2 g/kg p.o) and are placed in metabolism
cages for the urine collection (4 hours). Animals are then sacrificed and
epididymal fat pads, livers, and hearts are excised, weighed and frozen for
histological examination. Plasma samples are then assayed for glucose,
HbA1c, insulin, hematocrit, plasma drug levels, tqtal cholesterol, HDL, free fatty
acids, and triglycerides. Urine volume and urinary glucose, protein, osmolarity,
electrolytes (Na, K, Cl), BUN and creatinine are measured.



above paraneters can becone apparent. In addition, the
wei ght gain observed following treatnent with RXR 1 February 2007
agoni sts is | ess pronounced when given with the SGT
inhibitor, since SAT inhibitors' pronotion of the

R PWFPI228 cretion of gl ucose and | oss of calR§AVER004/024674
fromthe body is denonstrated by reduction in weight

or weight gain. Also, since SGLT inhibitors pronote a
‘mld diuresis, the edema (and the edematous wei ght

gain) commonly observed after treatment with RXR
agoni sts can be | ess pronounged or absent. A reduction
in the anobunt of an RXR agoni st necessary to achieve
efficacy in turn inproves the side-effect profile.
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(Gf(RXB)agoﬁﬂﬁts necessaheto ddhislelafficaRlyif turn improves the side-effect

profile. The decreased side effects can include such conditions as fatty liver,
increased liver weight, body weight gain, heart weight gain, edema, cardiac

hypertrophy, hepatohypertrophy, hypoglycemia, and hepatotoxicity, or apy
combination thereof.

The above examples can also show that the oral administration of an .
SGLTinhibitor in combination with an antidiabetic agent such as an RXR
modulator improve the status of other markers of diabetes meliitus including
glycosylated hemoglobin (Hgb A1C) levels. Particularly, the oral administration
of an SGLT inhibitor in combination with one or more antidiabetic agents can
reduce body weight or body weight gain as well as liver weight or liver weight
gain, compared to administration of one or more antidiabetic agents alone.



orbital sinus puncture into 2 nL heparinized
pol ypropyl ene tubes on ice. Rats then receive a 1 February 2007
gl ucose challenge (2 g/kg p.o) and are placed in

j cages for the urine collection (4 hours).
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livers, and hearts are excised, weighed and frozen for
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acids, and triglycerides. -Usane vol une and urinary
gl ucose, protein, osnolarity, electrolytes (Na, K
C), BUN and creatinine are neasured. 1 February 2007
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nwveightgain ésthe, sutjectedema (and the edenat ous wei ght
gain) comonly observed after treatnent with RXR
agoni sts can be | ess pronounced or absent. This can
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combined jointly effective amounts provide the desired therapeutic effect.

Also, a method comprising (a) administering to a subject a jointly
effective amount of a glucose reabsorption inhibitor; and (b) administering to
the subject a jointly effective amount of an antidiabetic agent can be used to

~ control body weight, body weight gain, liver weight, or liver weight gain of the
subject having diabetes, Syndrome X, or associated symptoms or
complications, wherein the combined édministration can be in any order and
the combined jointly effective amounts providing the desired therapeutic effect.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the mode of



hypertrophy, hepatohypertrophy, hypoglycem a, and
hepatotoxicity, or apy combination thereof. The abovel February 2007
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order and the

3 0.195 0.062

- /

4 0.823 0.098

5 3.38 " 0.146

6 1.06 0.149

7 0.56 0.142

10 2.73 0.376

8 1.34 . 0.183



conbined jointly effective anmounts provi de the desired
t herapeutic effect. Also, a nmethod conprising (a) 1 February 2007
adm nistering to a subject a jointly effective anount
I se reabsorption inhibitor; and (b)

"gérﬁgons%sl%&é?i ng to the subject a jointly effeck¢T/BS2004/024674
anount of an anti di abetic agent can be used to
“control body wei ght, body wei ght gain, |iver weight,

or liver weight gain of the subject having diabetes,
Syndronme X, or associated synptons or conplications,
wherei n the conbi ned adm ni-stegati on can be in any
order and the conbined jointly effective anounts
providing the desired therapeutic effect. Optima
dosages to be admi nistered nay be readily determ ned
by .t hoSe skill edt% th@#0 uM and wi | | 50%rgh V@t hpvhe
parti cul ar conpound used, the node of 1 February 2007
WO 2002%012243 PCTI US2004/ 024674 92 adm ni strati on,
the stfength of the prbbaration and the aBwvd8cement of
the disease condition. In addition, factors
associefed with apt Lgular patient bein treat ed,
i ncl ud??’wg patieﬁ?%'@é@”%ﬁ wei ght, diet'®2ime of
admi ni stration and conconitant diseases, will result
in the2qeed to Fdpaimh. @@369Rs. Wile the Hopegoi ng
speci fication teaches the principles of the present

i nvention, with exanples provided for the purpose of

il lust#@tion, it will %3 understood thatOR6 practice
of the invention enconpasses all of the usual

vari ations, adagtatjon d/or nodifications as cone
wi t hi né he scopgb%‘f I"?‘h@ ?Bdﬂ owi ng cl ai ms0dR8 their
equi val ents. Table 3 Exanple # CHOK- SGLT1 CHOK- SGLT2
1 C50 (48 1C50 (uM) %5 dp 148 0.020 3 0.19§,85062

16 42% Inh. @ 3 uM 0.067
11 181 | 0.024
12 0 0.66
13 0 " 065
™" 71% Inh. @ 10 uM 0.206
32 30%Inh.@10pM 0.117
31 0 5.11
17 3.2 0.049

18 49% Inh. @ 10 UM 0.088



4 0.823 0.098 5 3.38 0.146 6 1.06 0.149 7 0.56
0.142 10 2.73 0.376 8 1.34 0.183 1 February 2007 W0 February 2007
2005/ 012243 PCTI US2004/ 024674 - 93 9 46% Inh. @O0 M '

50% Inh. @1, M 22 1.12 0.118 23 69% nh. @OM 1.22 24
WORRONAI2EP0M 0. 202 27 1.31 0.026 25 49% | nh.PGEUBA4/024674

0.100 15 3.88 0.053 16 42% nh. @M 0.067 11 1.81

0.024 12 0 0.66 13 0 0.65 14 71 % Inh. @10M 0. 206

32 30% Inh. @10M0.117 31 0 5.11 17 3.2 .0.049 18

49% I nh. @10 M 0.088 1 February 2007 WO 2005/ 012243

PCT/ US2004/ 024674 94 - g4 - -
19 63% Inh. @ 10 uM . 0.101
20 35% Inh. @ 10 uM 0.114
35 | 1.12 0.133
26 0o 042
28 58% Inh. @ 10 UM 10.346
34 27% Inh. @ 10 uM 5.04
20 68% Inh. @ 10 pM 10.26
30 30% Inh. @ 10 pM 1.87
33 0 37% Inh. @ 10 uM
2 1.36 0.158
21 43% Inh. @ 10 uM 1.43 /
36 16% Inh. @ 10 uM 52% Inh. @ 10 M
37 1.89 0.034

38 7% Inh. @ 10 UM 22% Inh. @ 10 UM




19 63% nh. @OM 0. 101 20 35% nh. @OM 0.114 35 1.12 ,
0.133 26 0 0.42 28 58% nh. @OM 0.346 34 27% | nh. @February 2007
10M 5.04 29 68%Inh. @10 M. 0.26 30 30%Inh. @

. 3 0 37%nh. @OM 2 1.36 0.158 21 43%|nh.
%%@?g@?se 16% Inh. @10 M 52% Inh. @10 M PGYU§208t024674
0.034 38 7% Inh. @10 M22%Inh. @I 0 M1 February
2007 WD 2005/ 012243 PCT/ US2004/ 024674 95 - What is
clainmed is: CLAIMS. 1. A conpound of formula (1) R3
RLN\ . QZR O O POQHgs\\" -1/ OH.

What is claimed is:
| CLAIMS

1. A compound of formula (1)

"""”/H

o

oH"  on

OH

0

wherein

RiisH, C 14 alky'l, or R4RsN-(CO)-; each of R; and Rs is independently C 1.5
alkyl;

R> i_s H, F, Cl or C 1.4 alkyl;
Rs is H or Cq.4 alkyl, provided that where Rz is C14 alkyl, then Ry is H;
Q is ~C=0-, or —(CHa),- where n = 0, 1, or 2;

P =H, C 17 acyl, or (C 15 alkoxy)carbonyl;



(}|l I wherein Rl is H C 1-4 alkyl, or RARSN-(CO) -;
eacg ZJf R4 and R5 is independently C 1.5 alkyl; R2 id February2007
H F, d or C1-4 alkyl; R3is Hor Cl.ﬁall%l_, 9
' hat where R3 is Cl-4 al kyl, then FubioosBaera
\?é)%@%&:ﬁor -(CH2)n- where n =0, 1, or 2; PPQ/EIQQ‘,‘
1-7 acyl, or (€ 1-6 al koxy)carbonyl; 1 February 2007
WO 2005/ 012243 PCTI US2004/ 024674 96 Z i s substituted
or unsubstituted, and is sel ected fro(rjn ﬁ: 3.7 ol
cycl oal kyl, phenyl, 5- or 6- nenbere eterocycly
hgvi ng 1 or 2 heteroatons inc?eéggndently sel ected from
N, O0 and S, a biaryl, a 9- or 10-nenbered fused

[ y f d .he bi cycl yl , rein said fused
et & eietfiteg AR s Ehed prid & lepted io@ G ae Gigloal, phenyl,
| nBlepregidnarnbyretetheticryclyr 10a0iRY 1Or 2erdatdths independently
- aphar utically acceptable salt, thereof. 2. A

| co?‘?é%&?lé%&f“ @r Q #nd S, arfdiaed.e Rion t0-membered fuseddieytlydfor
oo e AP, Wefel SO TS heteRibil has anfbqn 1 pna 4
gfr?qptgyor;@mﬁimadﬁﬁlxﬁelmtaﬂ o) NwBk aedrs; or iasha:]maceutically
una:‘éééé&dbié%ﬁi’ @fere f_ndependent ly substituted wt

bet ween and substituents independently selected
from Cl-4 al koxy, phenoxy, Cl-4 alkyl, C3-6

cycl oalkyl, jhal o. hydr . ,Cyano, am no, Cl-4
' a?/kyl t g &9‘2!“8?&@}? 9%%'8?191 ‘,%ﬁ@f-"hﬁa&';h sul finyl,
Cl-4 am noal kyl, nono and di l(C(l.SgZﬁllHlé_yl gam no,
henyl ,_ Cl-4 al kyl am nosuf f ony S HFjr), amno
(C1-4 3Kyl ALFIBROHNA PhGlRIOR ) WhereitoR: b5 H, methyl, or ethyl,
al kyl am nosul fi nyl (SONHRR), Cl4 al kyl am do ( NHCOR),
C14 al k4y| carbani do (CONHR), and 5-6 nenbered .
. A compound of claim 1, wherein Q is —(CH.).- and n is 1 or 2.

5. A compound of claim 1, wherein Z is unsubstituted or
- independently substituted with between 1 and 3 substituents independently
selected from C.4 alkoxy, phenoxy, Cy.4 alkyl, C3.5 cycloalkyl, halo, hydroxy,
cyano, amino, C14 alkylthio, C14 alkylsulfonyl, Ci4 alkylsulfinyl, C14 amindalkyl,
mono and di (C14 alkyl)amino, phenyl, C14 alkylaminosulfonyl (SOzNHS/), :

- amino (C4.4 alkylsulfonyl) (NHSO2R), di C14 alkylaminosulfinyl (SONHRR), C14
alkylamido (NHCOR), C14 alkylcarbamido (CONHR), and 5-6 membered
heterocycly_l_containing betWeen 1 and 3 heteroatoms independently selected
from N, S, and O; and wherein the substituent(s) on Z can be further
independently substituted with between 1 and 3 substituents independently

selected from Cq alkoxy, C14 alkyl, halo, hydroxy, cyano, amino, mono- or di
C14 alkylamino and Cy.4 alkylthio.

6. A compound of claim 1, wherein Z is selected from 4-substituted
phenyl, 3,4-disubstituted phenyl, benzhydryl, substituted or unsubstituted



het erocycl yl containing between 1 and 3 heteroatons
i ndependently selected fromN, S, and 0; and wherei n 1 February 2007
th'e substituent(s) on Z can. be further independently

d with between | and 3 substituents
e(%éotrll%gﬁtly sel ected from Cl1-4 al koxy, ClaP%T/E%O?‘”OZ“M
haI o, hydroxy, cyano, am no, nono- or di Cl-4
al kyl am no and Cl4 al kylthio. 6. A compound of claim
1, wherein Z is selected from 4-substituted phenyl,
3, 4-di substi tuted phenyl, 792,7hydryl substituted or
unsubstituted 1 February 200 VWO 2005/ 012243
PCT/ US2004/ 024674 97 thi ophene, biaryl, benzofuranyl,

ggﬁz@{“&?? ﬁ%bae'?*‘émugﬂ@ﬁﬁ RWQ tedﬁﬁéﬁmgﬁwubsﬂﬂaaﬁwrldyl

ambnmmjmmyj chrorAanyinbenzishioh&hyal iftianyl e ﬁé d@l'. s

unsubstituted or substituted w th between 1
substituents independently selected from net hoxy,

et hoxy,7.f I ugy émeBUﬁH 8% clamh gywpe%'irhflls Eﬂél.\?é%lbgpﬁ %Pgstltuted

and_i sopropyl . A conpoun

bi ‘ﬁlﬁbh%weem 1(3nd B;ﬁnbaqmpptsenqependeoﬂy seleeie,dlh f}qnheﬁg‘thh oy,
4- ] )t

(£ otk AR Shioto, ofed 9L B9 prBayr Bl shoshneny |
dlhydrobenzofuran 5- yI or di hydrobenzofuran-6-yl. 9.
A d qf 15.H. R2 H,
msf g;rlp & %?&4@&? opy'?f é’t% A ’s‘ﬁ'ﬁ?rﬁﬂlﬂ/‘i 's}_li@ﬁg%)"cﬁﬁlﬁlsnund
ofpyclﬂMh)WheIlthe(QetlhrerQl)pBen)(IOHZ‘)H-pyra&oll-ﬁ yl)pﬂén?l 215(5d R2

ey RisBhenyl (s Bihanga, G-Sipesimnen iemetbarviohony!

1mmwmmmmrdnxstyl%uad.nyarob\éhféfafdh6@ is H R2is H
methyl, or ethyl; Qis -(CH2)n- andnlslor 2; and

Z is 4-substituted phenyl, 3, 4-disubstituted phenyl,
benz hy@r yl, Asddimﬂddn@ltcﬁ%lé?ﬁl R F§1 e 4y RPRSTE ethyl,
e%n){ propyl, or isopropy!.

- 10. A compound of claim 1 wherein Q is - -(CH2)r; nis1or2;and R, -
is H methyl or ethyl. '

11. A compound of claim 1, wherein P is H, Ci.3acyl, or (Cq3
alkoxy)carbonyl.

i

12. A compound of Claim 2, wherein R1is H; Rz is H, methyl, or ethyl; -
Qis —(CHz)-and nis 1 or 2; and Z is 4-substituted phenyl, 3,4-disubstituted
phenyl, benzhydryl, substituted or unsubstituted thiophene, biaryl,
benzofuranyl, dihydrobenzofuranyl, 4-substituted pyridyl, benzo[b]thienyl,
chromanyl, benzothiophenyl, indanyl, and naphthyl.

13. A compound of claim 1 wherein Ry is H; Rz is H, methyl, or ethyi;
wherein Z is 4-substituted phenyl, 3,4-disubstituted phenyl, benzhydryl,



benzof ur anyl , dihydrobenzofuranyl, 4-substi tuted
pyridyl, benzo[b]thienyl, chromanyl, benzot hi ophenyl 1 February 2007
i ndanyl ., and naphthyl. 13. A conpound of claim!]l

S is H R2is H nethyl, or ethyl; ' ‘
B ohenyl , 3, 4-di subst it ut ed phiéﬁﬁ’?*"““é““

benzhydryl, 1 February 2007 WO 2005/012243

PCTI US2004/ 024674 - 98 substituted or unsubstituted

t hi ophene, biaryl, benzofuranyl, dihydrobenzofuranyl,
4-substituted pyridyl,, ben;gkathienyl, chromanyl , .
benzot hi ophenyl, indanyl, and naphthyl; and Z is
unsubstituted or substituted w th between 1 and 2

b ' : tly. sel ected f t hoxy,

ZL@. ﬁng”:ﬁéi%% BB Hiophar Banirhiachgpys . buty

y&o U A-ubstitueedi pgti ' i I
?r om Zégm%fl;gy; D|| hydr o- bgﬁlzdgﬂ’utiég_%{)mgﬁﬁﬁgﬁérﬁ?q%'_
H TS -QE'{F]”CX yhdanyl, gnd; napkiinands? iscunsubstituted or substituted
2-With ) ; f: _
i in e uashom g ey st o e
si JBOXy2 Tliarq, shioro,vaethyk ethyheniopyl, butytand isbpropy).
H i ndol - 4-yl oxy} - (3- D- gl ucopyr anosi de;
2-[3-(4-Ethyl -benzyl)-1 Hindol -4-yl oxy] -

( 3- D- gllfbopyr cotopouted ofelbifh { Aeekidiyd frbﬁnz-xisqz-lz,3-Dihydro-benz'ofuran-
H i ndol - 4- él px?/ - 6- O net hoxycar bonyl - R- -

afgyl&;@ﬂwr %ylczx){éé,l-gégl l?dpgganrtm{si% |2§33{2-(2, 3-Dihydro-benzofuran-5
- X - 0-()- X - - )

g l))&”%ﬁ{;ll—i-r%éﬁ%&%% HQU‘?%‘Z‘{‘QQE%I’@'L){@B rangside; 2-{3-[2—.(4-Methoxy-phenyl}

E'Hﬁtg@pl ﬁ@ﬁﬁ&ggéﬁ;@?@?w&ﬁé&d@ B3R RBES AT H-indol-4-yloxy]-

e R _caipygartg»ts%qe; _ﬁ-[B-(QI-Etbplpi;eTRyl)-SliHiinido%(y%xyFGLGHnethoxycarbonyl-B-

Hrl‘.'l)’-h[ljné?gyéfgga:%u%%/é-{%ﬁfmyﬁg&%)p5?{3@%ﬁ-yloxy]-G-O-ethdkycarbonyI-B-D-

2 gligo Az 9 Alinda ' |

et TS oo 5.0

';g_uﬁe yr_amos»ypb?(ﬂl-( J\@tgyltjmtmylr)-aIl'rbisx'ddb4—yloxy]-[3-D-glucopyranoside; 2-(3-

Hﬁiﬁ?&"ﬁr%S’W%t)bgf‘i'lﬁ,}f@glds,gﬁgé@y 7P=9ldeqrysanoside; 2-[3-(4-Ethoxy-benzyl)-

24 Hainddl-4Fion - ~Alradd. ] 2y A

s e gt SO R oo

g,yl,o W i-_ |99@9WmPs.dgzr-@ar;](geswt-aawl)e@metsyl-mmawpy]-ﬁ-p-

oS EoplsEhdsigre PEIFnbERSh Suv ez g indotg ooy p-0-

| Hglunopyraresitieparic S8-@P9kh-d-y By HORRHBRIYISE]-8-D-

Zélt.lgééyzranoside.

15. A compound of claim 1, selected from 2-{3-[2-(2,3-Dihydro-benzofuran-
5-yl)-ethyl]-1 H-indoI-4-yloxy}-6-0-acetyl-B-D-gIucopyranoside; 2-[3~(2-
Benzo[1,3]dioxol-5-yl-ethyl)-1 H-indol-4-yloxy]-B-D-glucopyranoside; 2-{3-[2-(2,3-
Dihydro-benzo[1 +4]dioxin-6-yl)-ethyi]-1 H-indol-4-yloxy}-B-D-glucopyranoside:; 2-[3-(2-
Naphthalen-2-yl-ethyl)-1 H-indol-4-yloxy]-B-D-glucopyranoside; 2—{3-[2-(4-Ethoxy—
phenyl)-ethyl])-1 H-indol-4-y|oxy}-B-’D-gIuco_pyranoside; 2-{3-[2-(4-Methoxy-phenyl)-
ethyl]-6-methyi-1 H-indol-4-yloxy}-|3-D-glucopyranoside; 2-[3-(3-Fluoro-4-methyl-



- Benzo[ 1, 3]dioxol-5-yl-ethyl)-1
H-i ndol - 4-yl oxy] - [ i - D-gl ucopyr anosi de; 2-{3-[2-(2,3- I February2007
Di hydr o- benzo[ 1, 4] di oxi n-6-yl)-ethyl]-1

o {Q?ﬂdlfénylzo;?/} et( ﬁyID) gllutlfgyr anosi de;  2-[3- (e 52004024674

ndol - 4-yl oxy] -[i- D- gl ucopyr anosi de; 2-{3-[2-(4-Et hoxy-
phenyl) ethyl]-1

H i ndol - 4- yl oxy}-[i.- D- gl ucopyr anosi de;

2-{3-[2-(4- Met hoxy- phenyl ) -_ eyl ] - 6-nmet hyl -1

H- i ndol - 4-yl oxy}-[ 3- D- gl ucopyr-anosi de;

2-[3-(3-Fluoro-4-nmethyl 1 February 2007 WO

20, 2 L e I

m ?%Zgllﬂ) %ﬁdgg])}% | (%i%l 1t yragﬁogofédﬁz[ﬁ L 4-Propyl- -benzyl)-1H-indol-4-
2I yIGX)(Hii—ngimdpylwmdie 2L[3l=(4l-lsdpr|op§l-benzyl)-1H indol-4-yloxy]- B-D-

yl o

2! Sonirdngict PP BOra-biehenyiigmetoyl-skkindpist gioxy)-B-D-
gl glﬁ@:ﬁbﬁfréﬁk%?d@eﬁ [ﬁg—@eﬂlﬁ)@&éﬁ’&?ngaﬁgﬂﬂ 3 Toxy)- ks IE;}{ch)pyranoside; 2-

H T ndol | ox nosi
2- pa3(EIum4rm6}hngm3yl)11H |ndol-4-yloxy] D-glucopyran03|de 2-[3-(4-

f’l?% fp ﬁ%#hﬁig%%&iﬁ%’é copyran03|de 2-[3-(4- Chloro-benzyl) 1H-

H-|h66I04 ylﬁxy}Wbm@oﬁi/ﬂéESQHéaﬂ?@ Naphtratdm2fhethyl-1H- -indol-4-yloxy)-B-

Phenoxy- benzy

HD—;gimopy:qnog ]arECB2-[[B1j4-|Etmmbeazyd)‘ernethyl 1H-indol-4-yloxy}-B-D-

b [)-1 H
i n@gfcgpj-%gosi 9 [gnéygl) ucopyr anosi de;

2- (3- Napht hal en- 2-yl et hyl -1 H-i ndol -4-'yI oxy)-[i-
D- gl ucopyranosi de and 2-[3-(4-Ethyl-benzyl)-2-nethyl-1

H-i ndol164- y lAoagrhpBuridl otitlsieo yseleetetdom 253-[A-EEWRPABHEny!)-ethyl]-1F
of claiml, selected from

|pgolf42ylp>4y}aﬁ-ﬁygMphpmh9331ée,‘r1g/-l[] -Digithylcarbamoyl-3-(4-methoxy- benzyl)}-1H-

mdg 0X br [ 3- D- gl ucopyr anosi de; -
ol WK g,luﬁggyraeoqlde rﬂg[&quxyleﬂmxx;benzyl)ﬂ -methyl-1H-indol4-

ZWF‘%LY ﬁ Wyﬂ%en ZC% ?ﬁ%&mﬁ@%efzw 1-iggpropyl-1H- indol-4-yloxy]-8-D-

Y| ghucdpythoBics QBB MIPR tRIEAYI(-1Hindol-4-y ] ]
%r?’dédr Et h | - benzy Imyl i SO e yloxy)--D-glucopyranoside; 2-[3

|hyQCOy gy(z}qfur(ag ln@eptnngwrlad@lﬁ-ulexy] -B-D-glucopyranoside and 2-[3:

2 LG B TR Yo ralcnpyianositq and 2-43-(4-Methoxy-henyl)

(merﬁohyqﬂmcypﬁmigﬂudo@?raﬁmﬁd@t hyl) -1
H- i ndol - 4-yl oxy] - p- D- gl ucopyr anosi de and 2-[ 3.

(4- Et hyl benzoyl )-1

;" '[ gd?ll74 y! %M c%nu?au%y{ %g%scteddefrgm 2-[3-(4-Cyclopropy!-

e Mm EB O

béllleW]HPL'i ylexvhﬂ@-gmcsbbmbsﬂé B{EHOMurpI3- @ﬂéﬁiyﬁbenzyl) 1H-indol-

[)ﬁ@gﬁ ﬁpﬁﬂ?lb%ﬁy%?%)sﬂeg% ;ﬁtéﬂ@ml)— B-fluoro-1H-indol-4-yloxy]-

ZﬁL@gﬂﬂogy@%sm% oLiay5-ERRPZMIobhdn-B-HiRERII)-1H-indol-4-yloxy}-B-D-
glucopyranoside; 2-[3-(5-Propyl-thiophen-2-yimethyl)-1 H-indol-4-yloxy]-B-D-
glucopyranoside; and 2-[3-(5-Phenyl-thiophen-2-yimethyl)-1 H-indol-4-yloxy]-B-
D-glucopyranoside.




yl oxy] - J3- D- gl ucopyr anosi de;
[ 3- (4- Et hyl - benzyl )-6-fluoro-1 Hindol - 4-yl oxy] - 1 February 2007
D- gl ucopyr anosi de;
(c)f‘/ »gshyl -t hi ophen-2-yl net hyl ) -1
I ndo
(

3 .
ndol -4yl oxy] -[3-D- gl ucopyr anosi de: PCT/US2004/024674
3-
n
3
n

5-Propyl-th iop h en-2-ylmethyl)- 1
dol - 4-yl oxy] - (3-D gl ucopyranosi de; and
- (5- Phenyl - t hi ophen-2-yl nethyl )-1 :
i ndol - 4-yl oxy] -R- D-gl uco_pir gnosi de. 1 February 2007
WO 2005/ 012243 PCTI US2004/ 0248747100 18. A conpound
fromclaiml1, selected from 2-{3-[2-(2, 3-Di hydro-
benzof uran-5-yl)-ethyl]-1 '
H i ndol - 4-yl oxy}- R D- gl ucopyr anosi de; 2-{3-[2-(2, 3-" .
Di hydr otébenzA bampousdiom ekiny ] sdledtetidm:12-(3-{2-(2,3-Dinydro-
~ 4=yl oxyL- [ 3- D copyr angsi de; _
2. PRI ARSI Wik BB alucopyranosice; 2-(-{2-(2,3-
H- Ditgato-Bendiidah=gry i 1 DRI R4~
2- 2‘?( 4- Vet hyl sul T & ﬁt%}éﬁﬁ@%w"%“ yloxy}-p-D-
EFg'Hwyran??“ldﬂ;ﬁ‘[%@'BU0@~4WPYI?5@WUBI;H-indol-4-yloxy]-B-D-
- AIded Gy - - Q- Met Nyl - .
‘ H-élﬁ%éoq%'-r%?#‘ti&%gfé(z'él‘-'Qeg’@ﬂ'ﬁh’gaﬁw-be"ﬁﬁh-di’l-mdol-4-yloxy]-[3-D-

2_ A3 rds .- _ R -4 Y. ) -
xyg]llqc[dﬁ %% p?)?fryaj\ﬁo%tlh Ietb@pgg-?%t %{Iﬂ)l/-'-l'rbg hdpykB-D-
Hglxg@qyrmqaldﬂ(ﬂ-[Sp(WgthbeWy@nﬂ@iﬁtﬁilﬁylbﬁy](ﬁDEéIﬂé’dﬁyranoside
benzyl )~ I%t .
ot - 3 YBRGAY 6T AR Hosped bR rajucapyrapagide: @piB(dr by
oL Ry B ey oprmony-B-D-glusppuiappsidRoR3-4-
|O_||_ éthﬁ:ﬁe@zy%—:ﬂ?-mcbbgwld)@/lhsg-)atﬁb;%gasribggyl-B-D-glucOpyranoside; 2-[3-
n = S los ; :
2_(%'3'?%2}’ %%%%@é%ﬁ%@d ﬁgﬂw%?:giucopyranoside; 2-(3-(4-Thiophen-3-
- i lox\p: . de;
;I-yl{_éelnéﬁr)glg luﬁo’cé?‘l)% i//llbxﬁ3 %%@9%%19& 2-[3-(4-Cyclopropyl-benzyl)-
EIJ ndel-4ryvioxy lﬁj -giylcbgmauoug;rla{f@-g?fazzm-yl-benzyl)—1 H-indol-4-
I3 - 1- vl - - i ndol - 4-
y Mg)% @'ng{@éBx{gésélpgn:g-g-ég?oro-3-(4-ethyl-benzyl)-1 H-indol-4-yloxy]-B-
2 Lo - ' [, - 4- -] 2-
%?’E?é%‘;?ﬂ%%‘é?ﬂ%F*%F%*WQ@%?H"E%@E‘@%'néq%@é&l#—ﬁ-
';g ﬁaBYraﬂ0§lF’@k@r-][?-(ﬁ-ﬁth)@-ltmopl)iw{-?yltr)ﬁét?gz)-1 H-indol-4-y|oxy]-ﬁ-/D-
= - - I - - - .
Dheo NG o A R b bl imethut-TH-indol4 Yoy -6-
2DtgugapyRiTesjde.t hi ophen- 2-yl net hyl ) -1

H-i ndol - 4-yl oxy] -O= D-gl ucopyr anosi de. 19. A conpound
inclaiml, selected from2-{3-[2-(2,3-D hydro-

19. A compound in claim 1, selected from 2-{3-[2-(2,3-Dihydro-
benzofuran-5-yl)-ethyl]-1H-indol-4

4-
2.
Q
o
2- [
Hi
2-|
H-

-yloxy} B-D-glucopyranoside; 2-[3-(4-Ethyl-

penzyl)-1 H-indol-4-y|oxy]-B-D-glucopyranoside; 2—[3-(4-Ethyl-benzyl)-1.H-indol- |
4-yloxy]-6-O-ethoxycarbonyl-B-D-gIucopyranoside; and 2-(3-(4-Thiophen-3-yl-
benzyl)-1 H-indol-4-yloxy)-[3-D-glucopyranoside.

20. A pharmaceutical composition, comprising a compound of claim
1,5, 6, 11,12, 14, 15, 16,17,18 or 19.
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benzof uran-5-yl)-ethyl]-1 Hindol - 4-yl oxy}

a- D- gl ucopyr anosi de; 2-[3-(4-Ethyl- benzyl)-1 1 February 2007
H i ndol - 4- yl oxy] - ( 3- D- gl ucopyr anosi de;

woldusfodz2ig hy!l - benzyl ) -1 Hindol -

4-yl oxy] - 6- O et hoxycar bonyl - o- D- gl ucopyr anosi d(‘“rmszogl‘"024674

2-(3-(4-Thi ophen-3-yl - benzyl)-1 - '

H i ndol - 4-yl oxy) - (3- D- gl ucopyranosi de. 20. A

pharmaceuti cal conposition, conprising a conpound of
clabm 1, 5, 6, 11, 12, 14, %g) 16,17,18 or 19. 1
February 2007 WO 2005/ 012243 PCTI US2004/ 024674 101

21. A pharmaceutical conposition, conprising a

conmpound selected fromclaim118 or 19. 22. A

phar maceutical conposition conprising a conpound of
formulzd. (IA pharmaceutitahnoingosibien, congurisirg a @ochpound selected
p ceu |1y acceptable carrier.. 23. A process for
flg‘?'ﬂ{]f? ﬁg r21|gphar maceuti cal conposition, conprising
formul ati ng together a conmpound of formula (1), a

second anti di abetic _agent, and a pharnmaceutically
acceptZol e ABhaMmgceutigal wwé&cmﬂwaﬁ@mound of formula

A SResHs shGhapemRRaL L Sy SORRF AL Al XLOGANE rier
second - anti di abetic agent for the pr epar ation of a
rredlc nt fortretln

- DDAt P1OGFSS [# 0 ﬁB@ §HQ9p ﬁgﬁﬂf%@ ﬁ&:ompos@ on,

rwmmsmgwsormuraemgnogahbya cahipound f ratlS (1), RPSacHRl Atidiabetic
ovarl an dg%agr one, hy ertension, ischema, stroke,

@rm@qerqtlp W%‘;meﬁﬁg@f’der i nfl anmati on,

and cat aracts.

24, A process for making a pharmaceutical composition comprisin.g
mixing one or more compound of formula () in combination with a second
antidiabetic agent for the preparation of a medicément for treating a condition
selected from IDDM, NIDDM, IGT, IFG, obesity, nephropathy, neurbpathy,
retinopathy, athero’sclerosis, polycystic ovarian syndrome, hypertension,

~ ischemia, stroke, heart disease, irritable bowel disorder, inflammation, and
~ cataracts. '



