SUBSTI TUTED | NDAZCOLE- O GLUCCSI DES FI ELD OF THE
I NVENTI ON This invention relates to substituted

wo p@anoisez O gl ucosi des, conpositions contai ni NBCT/NSIN04/024626
and nmet hods of using them for exanple, for the
treatnment or prophylaxis of diabetes and Syndronme X
BACKGROUND OF THE | NVENTI ON Di abetes is a chronic
di sorder affecting carbohydrate, fat and protein
nmet abolismin animals. Type 1di abetes nellitus, which
conprises approximately 10% of all di abetes cases, was
previously referred to as insulin-dependent diabetes

mellitus ("I ')._or juvenjl e- e i abe ._This
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insulin secretory function by beta cells of the
pancreas. This characteristic is al so shared by
non-i di opat hic, or FiHecDaMHE INVEBNEI@N having its

origins in pancreatic disease. Type | diabetes
mellitus is associated with the follow ng clinical
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hyperli pi dem a and hypertensi on which can lead to
bl i ndness, end-stage renal disease, linb anputation
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(non-insulin-dependent diabetes nellitus or NIDDM is

a metabolic disorder involving the dysregul ati on of
gl uco®¥abetes is a chronic disorder affecting carbohydrate, fat and protein

metabolism in animals.

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", diagetes
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 mécrovascular complications such as
hyperlipidemia and hypertension which can lead to blindness, end-stage renal

disease, limb amputation and myocardial infarction.

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

metabolism and impaired insulin sensitivity. Type Il diabetes mellitus usually



met abolismand inpaired insulin sensitivity. Type |

di abetes nellitus usuallydevel ops in adulthood and is
waswsoisbed with the body's inability to utiliPE€T/082004/024626

make sufficient insulin. In addition to the insulin

resi stance observed in the target tissues, patients

suffering fromtype Il diabetes nellitus have a

relative insulin deficiency - that is, patients have

| oner than predicted insulin |evels for a given plasm

gl ucose concentration. Type Il diabetes nellitus is

characterized by the follomﬁng clinical signs or
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focused on adm ni stration of exogenous insulin, which
may be derived from various sources (e.g., human,

bovi n&ynaesRENE diststdringl. Indhith R%gls@énm;eﬁd}bﬁ@u%) Metabolic
speci es mat eri al gives rise to formation of

Syndromeudi Metahalis SindsomeidaHs hesagnigad ini some 2% of diggnostic
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for the development of Type |l diabetes mellitus and cardiovascular disease,
including impaired glucose tolerance (IGT), impaired fasting glucose (IFG),
hyperinsulinemia, insulin resistance, dyslipidemia (e.g., high triglycerides, low

HDL), ‘hypertension and obesity.

Therapy for IDDM patients has consistently 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 [l diabetes mellitus focuses on maintaining the

blood glucose level as near to normal as possible with lifestyle modification -



In progressive requirenments for |arger doses in order
to achi eve desired hypoglycem c effects. Typica

wo e@amsat of Type Il diabetes nellitus focuseBCDNS2004/024626
mai ntai ni ng the bl ood gl ucose | evel as near to nornmm
as possible with lifestyle nodificationrelating to
di et and exercise, and when necessary, the treatnent
with anti diabetic agents, insulin or a conbination
thereof. NI DDM t hat cannot be controlled by dietary
managenent is treated wth oral antidiabetic agents.
Al t hough insulin resistance is not always treated in
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di abetes. The anti-di abetic agents may be conbi ned
wi t h pharmacol ogi cal agents for the treatnment of the
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aI so a / common first line treatnment option. Another
first line therapy choice nmay be thiazolidinedi ones.
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for treating type |l diabetic patients who are also obese and/or dyslipidemic.
Lack of an appropriate response to metformin is often followed by treatment
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 oral

antidiabetic agents.

One recent development in treating hyperglycemia is focused on

excretion of excessive glucose directly into urine. Specific inhibitors of SGLTs



di abeti ¢ nonot herapy, are given conbi nations of the
above-nenti oned agents. Wen gl ycem c control cannot
wheosmirsdai ned with oral antidi abetics al one, POBUKB2004/024626
therapy is used either as a nonotherapy, or in
conbination with oral antidiabetic agents. One recent
devel opnent in treating hyperglycema is focused on
excretion of excessive glucose directly into urine.
Specific inhibitors of SGTshave been shown to
i ncrease the excretion of glucose in urine and | ower
bl ood gl ucose levels in rodent nodels of | DDM and
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present invention is directed to conpounds, nethods
ghtoseripads in muent onoddie of IRRMrasTdt NUDDp.ophyl axi s of
di abetes, Syndrone X, or associated synptons or
conplications. Mire specifically, this invention is
directed to a nethod of treating diabetes or Syndrone
X, or associ ated synptons or conplications thereof, in
a subject afflicted with such a condition, said nethod
conprising the step of adninistering one or nore
gl ucose reabsorption inhibitors disclosed herein.
According to one aspect of the invention, said nethod
of treatnent can further conprise the step of
adm ni stering one or nore additional antidiabetic
agents, such as a second antidi abetic agent or a
second and a third antidi abetic agent. Another aspect
of the invention features a conpound of fornula(ll):
POCH "%H ( I | ) whereinRlL is Hor C 1.4 al kyl;



R2is H F, d, nethoxy, or C1.3 alkyl; Qis -

(CHb)n- where nis 0, 1, or 2; or, where R2 is H, F,
w@kgoson1spet hoxy, then Q can al so be sel ect ed fPOMUS2004/024626

CH2-S ; Z is substituted or unsubstituted, and is

sel ected fromC 3.7 cycl oal kyl, phenyl, benzhydryl, a

5- or 6- nenbered heteroaryl having 1 or 2 heteroatons

i ndependently selected fromN, O and S, a biaryl, a

9- or 10-nmenbered fused bicyclyl (such as naphthyl),

and a fused heterobicyclyl, wherein said fused

het erobi cycl yl has between 1 and 4 heteroatons (and

het er oat ons) | ndepen@is Ul BEtlBV NN O and S

P = Hor acetyl; or a pharnaceutical ™ acceptable salt,

am de, or ester thereof. One aspect of the invention
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and adm nistering to said subhgct a, J Oi
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antidiabetic agent or a second and a third antidiabetic agent.

Another aspect of the invention features a compound of formula(ll):

(I1)

wherein



effective anmount of a second anti-diabetic agent, said
conbi ned adm ni stration providing the desired
wo b@sapsat i ¢ ef fect. Anot her enbodi nent of thePCT/US2004/024626
invention is a nmethod for inhibiting the onset of
di abetes or Syndrone Xlor associ ated synptons or
conplications thereof in a subject, said nethod
conprising adm nistering to said subject a jointly
ef fective dose of a glucose reabsorption inhibitor and
adm nistering to said subject-a jointly effective
anount of an second anti-di abetic agent, said conbi ned
dm nj stratign providing the desired prophylactic
%HI%H_or ﬁ'4ta:¢éyl’di scl osed methods, the diabetes or
Syndronme X, or associated synptons or conplications
%gereof, is selected fromIDDM N DDM |GT, |FG
dsitt, ¥, Glepettopat oy, Cneualspat hy, reti nopat hy,
at heroscl erosi s, polycystic ovarian syndroneg,
hypertensi on, ischem a, stroke, heart disease,
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Al so included in the invention is the use of one or
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with one or nore anti-diabetic agents for the

preparation of a nmedicanent for treating a condition
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P = H or acetyl;
or a pharmaceutically acceptable salt, amide, or ester thereof.

One aspect of the invention features a pharmaceutical composition
comprising a glucose reabsorption inhibitor, at least one additional anti-diabetic
agent (such as one, two, three additional anti-diabetic agents), and a
pharmaceutically acceptable carrier. The invention also provides a process for
formulating a pharmaceutical composition, comprising formulating together a
glucose reabsorption inhibitor, a second anti-diabetic 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 thereof in a subject,



I nsulin dependent, diabetics lack the ability to

utilize glucose adequately, which |eads to undesired
wae@smuisaz i on of glucose in the blood (hypergl pCEEE2D4/024626

Chronic hyperglycem a | eads to decrease in insulin

secretion and contributes to increased insulin

resi stance, and as a result, the blood gl ucose

concentration is increased so that diabetes is

sel f -exacerbated (D abetol ogia, 1985, "Hyperglycaem a

as an inducer as well as a consequence of inpaired

isle cell function and insulin resistance:
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selective SGLT 2 inhibitor. A Terns Sone terns are
defi ned bel ow and by their usage throughout this

di scl ¢$ teedisclosed methods, the diabetes or Syndrome X, or associated
symptoms or complications thereof, is 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.

Also included in the invention is the use of one or more glucose
reabsorption inhibitors in combination with one or more anti-diabetic 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.



Unl ess ot herw se noted, "al kyl" and "al koxy" as used

herein, whether used alone or as part of a substituent
w@e@apl1svncl ude strai ght, cyclic, and branchedPChas1v04/024626

al kyl having 1 to 8 carbon atons, or any nunber within

this range. For exanple, alkyl radicals include

nmet hyl, ethyl, n-propyl, isopropyl, nbutyl, isobutyl,

sec-butyl, t-butyl, 2-butenyl, 2-butynyl, n-pentyl,

3-(2- nethyl)butyl, 2-pentyl, 2-nethyl butyl,

neopentyl, n-hexyl, 2-hexyl and 2- nethyl pentyl.

Al koxy radicals are oxygen ethers fornmed fromthe

previ ously described straight or branched chain al kyl

groups. The al kyl and al koxy group may be

| ndependent Iy BARED DESRIMTIONOF TIENINVENPION er abl y
5 groups sel ected from nafogen (F, O, Br,

one to three groups selecte rom hal ogen
), oxo, OH, am no, carboxyl, and al koxy. The al kyI
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a sub uen group, neans a
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[jmte en or 2- naphthyl and the.like. .
iHPerahisaeyiR B8 B biieeas Hall G313 relPasbesas et imbe s fje ool
gq}gifngﬁrgﬁ“lhsﬁﬂp}é?ﬁgﬁ&. iPbhlidatichsFoPthd RRnBYERRIRBS diabetes”,
Vol. 28, p. 119); Diabetes Cares, 1990, Vol. 13, No. 6, "Glucose Toxicity", pp.
610-630). Therefore, by treating hyperglycemia, the aforementioned self-
exacerbating cycle is interrupted so that the prophylaxis or treatment of

diabetes is made possible.

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 Il), which incorporates a therapeutic
amount of one or more insulin sensitizers along with one or more of an orally
ingested insulin, an injected insulin, 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 & agonist, and an SGLT inhibitor,
preferably an SGLT 2 inhibitor or a selective SGLT 2 inhibitor.



thereon with hal ogen, OH, CN, nercapto, nitro, am no
cyano, optionally substituted Ci-C8-alkyl, optionally
wanswitsat ed al koxy, al kylthio, al kyl sul finyl, PCT/US2004/024626
al kyl sul fonyl, al kyl -am no, di (G -C8-al kyl)am no,
fornyl, carboxyl, al koxycarbonyl, al koxycarbonyl oxy,
al kanoyl oxy, phenyl, carbanoyl, carboxam de, di-I| ower
al kyl car banoyl oxy, phenoxycarbonyl oxy group, | ower
al kyl enedi oxy, benzoyl oxy, al kyl-CO O, alkyl-0OCO,
-CONH2, al kyl-O-CO0-, or alkyl-CONH. Illustrative
aryl radicals include, for exanple, phenyl, naphthyl,
bi phenyl, indene (V _ ) indane (V _ ) fluorophenyl,
di f | uor ophenyl, benzyl, benzoyl oxyphenyl,
gﬁﬁ@gﬁkyoxyphenyl acetyl phenyl, ethoxyphenyl,
enoxyphenyl, hydroxyphenyl, carboxyphenyl,
trlfluoronethylphenyl nethoxyethylphenyl

Sy BTN Ny R £ R N
dReiRrupsryl " as used herein represents a st able five

or si xmenbered nonocyclic or bicyclic aromatic ring
system whi ch consi sts of carbon atonms and fromone to
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descrlbed straight or branched chain alkyl groups. The alkyl and alkoxy group
may be independently substituted with ene to five, preferably one to three
groups selected from halogen (F, Cl, Br, I), oxo, OH, amino, carboxyl, and
alkoxy. The alkyl and alkoxy group may also be independently linked to one or

more PEG radicals (polyethylene glycol).

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)CH,CH,CH2CH3; and (CO)(CHx(CH)(CH3)y;
similarly, Cs acyl includes both (CO)(CgH13) and (CO)(CeHs). The term “Ac” as
used herein, whether used alone or as part of a substituent group, means

acetyl.



het eroaryl groups include pyridinyl, thiophenyl,

furanyl, and quinolinyl. When the heteroaryl group is
waeumsitsat ed, the heteroaryl group nay have oOnBCT/0S2004/024626

t hreesubstituents which are i ndependently sel ected

from hal ogen, OH, CN, nercapto, nitro, am no, cyano,

optionally substituted d-Cs-aikyl, optionally

substituted al koxy, al kylthio, alkylsulfinyl,

al kyl sul fonyl, al kyl -am no, di (CrC 8- al kyl)am no,

fornyl, carboxyl, al koxycarbonyl, al koxycarbonyl oxy,

al kanoyl oxy, phenyl, carbanoyl, carboxam de, di-I| ower
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or carbon atom Exenpl 2 nDnocycll terocycl iC
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ethoxyphenyl, phenoxyphenvyl, hydroxyphenyl carboxyphenyl,
trifluoromethylphenyl, methoxyethylphenyl, acetamidophenyl, tolyl, xylyl,

dimethylcarbamylphenyl and the like. “Ph” or “PH” denotes phenyl.

The term "heteroaryl" as used herein represents a stable five or six-
membered monocyclic or bicyclic aromatic ring system which consists of
carbon atoms and from one to three heteroatoms selected from N, O and S.
The heteroaryl 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, benzothiophenyl, pyridinyl,
pyrazinyl, pyridazinyl, pyrimidinyl, thiophenyl, furanyl, imidazolyl, isoxazolyl,
oxazolyl, pyrazolyl, pyrrolyl, thiazolyl, thiadiazolyl, triazolyl, benzimidazolyl,
benzofuranyl, benzothienyl, benzisoxazolyl, benzoxazolyl, benzopyrazolyi,
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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oxopi perazi nyl ; 2-oxopi peridinyl; 2-oxopyrrolidinyl;
4- pi peridonyl; tetrahydropyranyl;

WO edosaimper ot hi opyr anyl ; tetrahydrothi opyranyl Bol/82084/024626
nmor phol i nyl; thionorpholinyl; thionorpholinyl
sul f oxi de; thionorpholinyl sulfone; 1, 3-dioxol ane;

di oxanyl; thietanyl; thiiranyl; and the |ike.
Exenpl ary het erobi cyclyl groups include quinuclidinyl;
t et rahydr oi soqui nol i nyl; di hydroi soi ndol yl ;
di hydr oqui nazol i nyl (such as
3, 4- di hydr o- 4- oxo- qui nazol i nyl ) ; di hydr obenzof uryl ;
nzot i_eny

SRS EBBENISER ERYhdsRAnephy SRERA OB EaEts B Fad
'nﬁ‘&%bﬁf&/hltrd Sa%hboesrénd JoptiAAl QJbgﬂwutedmp@E]@w optlonally

tetra ydroqw nol i n%/ benzi m dazo enzt hi azol
a‘»nbs’tlthteed alkexy, alerithiorcalkds @fiogr 9Ikyéul§grp lj alkyl- ammo d'(C1-Cs-

Dt it Rl @W%’éarb%% %ﬁg%&ggﬁf}?ﬁfo 1 Alkagoyloxy,

%@hpﬁcémaﬁ%ﬁ%ém@ﬂaM@mwﬁlk% @w@tw, nitro,
am no, cyano, optionally substituted CGi -

al kyl ,
FbEnexygarhorylexy gfqnmdowem@lkylenadwv,tbﬁr@oyloxy, alkyl-CO-O-,

SIHLFIAE bl KPR B oabicH oo, i (O

) am no, car boxy koxycar bonyl ,
alkoxycarbonyloxy, alkanoyloxy, phenyl car banoyl ,
car boxam de, dj-|ower alkyl carbapo

phenox\edernRy Neleyoeyrp, NetEIRSYClg. k§nén@%ﬁe&<§w'y"‘ refer to an

I
SR EL AN 1 oorahlhen R crofiohy nonaromate
iaycllmglmpa/vhiehes dar 9kaﬂn|plﬁgead4-tto Tamenelrsred raonprbramub 7-to 11-
OByl e Sihiny N sReh o o 10 BRI e e
Phembersd tri%péﬂfb/ﬂmg? B%t@h@%ﬁ&h lﬁB@%ﬂeas$ bh?%e‘té&b@ﬁbm in at least

het er oaryl r " phen het er oary
raEspeEEtbow atgm qontﬂlumlg rlrxg |_Each ring of the heterocyclic group

containing a heteroatom may have 1, 2, or 3 heteroatoms selected from
nitrogen atoms, oxygen atoms, and sulfur 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 apy

heteroatom or carbon atom.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl; oxetanyl;
pyrazolinyl; imidazolinyl; imidazolidinyl; oxazolyl; oxazolidinyl; isoxazolinyl;
thiazolidinyl; isothiazolidinyl; tetrahydrofuryl; piperidinyl; piperazinyl; 2-
oxopiperazinyl; 2-oxopiperidinyl; 2-oxopyrrolidinyl; 4-piperidonyl;
tetrahydropyranyl; tetrahydrothiopyranyl; tetrahydrothiopyranyl sulfone;
morpholinyl; thiomorpholinyl; thiomorpholinyl sulfoxide; thiomorpholinyl sulfone;
1,3-dioxolane; dioxanyl; thietanyl; thiiranyl; and the like. Exemplary
heterobicyclyl groups include quinuclidinyl; tetrahydroisoquinolinyl;
dihydroisoindolyl; dihydroquinazolinyl (such as 3,4-dihydro-4-oxo-quinazolinyl);

11



L The term"conposition" is intended to enconpass a

product conprising the specified ingredients in the
wa@pwsioiiserd amounts, as well as any product whiBOT/US2004/024626

results, directly or indirectly, from conbinations of

the specified ingredients in the specified anmounts. The

term "conbi ned adm ni stration"” includes

co-administration wherein: 1) the two or nore agents

are adm nistered to a subject at substantially simlar

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

to a subject at different tinmes, at independent

?E@BW@& WF@lHWoﬁnmleﬂglE g?ﬁ@%%ﬂh@gi’%ﬁwe'

term ™" subject™ as used refers t
difiyaedhenzodiiepyrahy! sulitrmerrdihydrmimnmpgfanyf’abhgolmyﬂtdawhromanyl;
S N X O
i s WheretheHut&odry 68D Ws&%iiﬁjtébstheq?étbhﬁiyclyl may be

agoni sts, or antagonists. Preferably the nmodul
nrrd:ap@msiestly aubstitutedamiéh oneito vjtvemr@mrablygone)tmihﬁee groupS

S5 Rafs o R oaf o8Pl IRE5 oFhogl el Shnpaly

»snsémdmosgmgcmml dptivralgsubBiMie NaIRDNY, dIfithid, Fékylsulfinyl,
obesi t ropat hy, neur 0|iJat hy, retinopathy
vabﬁﬁm-gmlm@ Cialk)apiag, oy 6ﬁ‘é)0Xy|
t
%?&éﬁ%%' bl SPEeRYSY, AFanBR). pieriiFRbemon, o
%ﬁ]mddamdef dlsoWEedlkgh?r]bams%lla]fky phmio:@earho@i]ldx}yfcgrbﬁﬁ lower
ods are known in or iV
@dodanadioxy, RenapYaxY. @'@ﬁ&ér%mm i &d?pué;é%g& aﬁiy €o-o,
'b'i‘%ll@/l FORaed pharmaceuti cal

The term “biaryl” includes a heteroaryl linked to a phenyl, a phenyl linked
to a heteroaryl (such as furan, pyridine, thiophene ), and a phenyl linked to a
phenyl. Examples of phenyl-phenyl, heteroaryl-phenyl, substituted 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
results, directly or indirectly, from combinations of the specified ingredients in

the specified amounts.
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conpositions or the disclosed drug conbinations,
whet her or not fornulated in the sane conposition. For

WO b@sapsat i ¢ pur poses, the term"jointly effecPCmes2004/024626
amount” as used herein, nmeans that anmount of each
active conmpound or pharnmaceutical agent, alone or in
conbi nation, that elicits the biological or nedicina
response in a tissue system animal or human that is
bei ng sought by a researcher, veterinarian, nedica
doctor or other clinician, which includes alleviation
of the synptons of the disease or disorder being

treated. .F [o | actic. purposes (i .e., inhi.biti -
the. ondegn” BPBBTSEER R BrFARE Zuhisas cowRERishion wherein:
")) ehertby of hicre tdgentsPamrUaIMinitE RISl # stibjebt asubstartfally similar
each active conpound or pharnaceuti cal S{gent, al one or

timase @pdrAtthe Ao of aorerageits sre adminisisred to @ lsebiees et different

Alnel, AEERPEORRA iforfo S R aRRLPF B B U8 hag e Boincice.
clinician, the .delaying of which disorder is nediated

by the nodul ation of gl ucose reabsorPti on activi tfy or
ot her TAstteamnapubiest’ @stysed: Rerein, pefiers torap animal ppefesly a

i . . nat ¥ _
ARl FoB! AREISIEB PR, LA e oBBcEBr FREfnctit Phrervation
an expdeimentlent | y t herapeutically or prophylactically
effective amount; (b) at |east one drug in the

conbination is adm nistered in an anount that is sub

t her aged fefmOR)3g HTonuPé{Bylﬁt?ééd hére@ﬂ%@rﬂ@ R%‘ﬁn@lo‘égereceptor

but is therapeutic or prop actic en adm ni ster
iagooisisi peatidlagonists, arrantageniats. dereferabty theahodulatys increases

according.tq the invention; or (c) both drugs ar .
Bisifhieriindy; Aoahrlidla one lbet Cin Btk R, Al Bxg agonist
sub- prophyl actic if adm nistered al one, but are

t herapeutic or prophylactic when adm ni stered

t oget habetereSyednemeXoaed aisagcigiasugimplosiser e@mplicalions
TRUEAL EGcH ROWRLAS EQ?DBM, I\tlllﬁfBM, IGT, IFG, obesity, nephropathy,
neuropathy, retinopathy, atherosclerosis, polycystic ovarian syndrome,
hypertension, ischemia, stroke, heart disease, irritable bowel disorder,
inflammation, and cataracts. Examples of a prediabetic state includes If:‘-T 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 not 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
medicinal response in a tissue system, animal or human that is being sought by
a researcher, veterinarian, medical doctor or other clinician, which includes

alleviation of the symptoms of the disease or disorder being treated. For
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are used to mask functional groups; protecting groups
may be renoved during subsequent synthetic

wo e@ssisermat i ons or by nmetabolic or other in vPEDUS2004/024626
adm ni stration conditions. During any of the processes
for preparation of the conmpounds of the present
invention, it may be necessary and/or desirable to
protect sensitive or reactive groups on any of the
nol ecul es concerned. This may be achi eved by neans of
conventional protecting groups, such as those
described in Protective C}oups in Crganic Chem stry,
ed.  J.F.W MO e and T. W
B AGHORHIESS fa RN PN BE rshorpEsiFesie) of Aulsa der).
e fe‘i’mEd"JélhﬂV effdeliVe é%b@bft" §efePd o thi Bhourll®f REeh eetivd'9

groups may removed at a conveni ent subsequent St age
uempgundtdﬁmrm@@mmah aghet, alane @(@mr@@neflom;ytbabmlblts ina

BUPIet Pt B pPde IRt Y sEiSable? B fiing neyhidy a researcher,

Véfelﬁ'mbrléh heveslicat dbstor bembrfBﬁhi&ién Qh'@ﬁéfayl SsWhichtdsbrder is
qﬁg@t ethers, substitute benzyl et hers, silyl
&

d kstihstmeduletionst alpicose FieaksarRtion petivityror other
%ﬁﬁﬁ{gb%ﬁ{: %gtelw &yﬁqtﬁbu ) rugt Lh'?e Oénﬁégﬁnfqﬁwmﬁ PRiVEs combinations

optvenpt moretohrug§ Whyake)mptbh@xanmmxb) ebelmzlylhg)bsyar&himydtered in an

p- met hoxybenzyl oxypmet hyl , (4- net hoxyphenoxy) net h
HiserspgeRty fgraped lu)gym@{wlact@ag%ﬁﬁgﬁw% K)(b at least

ghé‘ﬁ;éfg‘?rlﬁ gﬁ corfibi BH‘?é(é(ﬁﬁ]Ir}ﬂ%‘&éP@d [WAn amount that is sub-

or oet oxymet
thereﬁeuihrt or seb-lpwghylmrthyf administered alone, but is therapeutlc or

grcéc% I h\&l’g%é,'@ﬁgﬁ |n g%%lswgtp:ﬁ @’{g%%qya or'additional

%lnj%o S ahtggﬁg%rrt]\:egﬁoggﬁmﬁbbm HRIYsHrRRYIMIRKteredin an

ammin thattistsu tharaplehn@gysaha;nro@}ga@ﬁlco& adoinistered alone, but
are therapeutic or prophylactic when administered 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
Organic Synthesis, Third Edition, John Wiley & Sons, 1999. The protecting
groups may be removed at a convenient subsequent stage using methods
known in the art. Examples of hydroxyl and diol protecting groups are provided
below.
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[ (2-chl oro-4-net hyl ) phenyl ] - 4- net hoxypi peri di n-4-yl,
1, 4-di oxan- 2-yl, tetrahydrofuranyl,

W0 etosaimsdz ot hi of ur anyl and PCT/US2004/024626
2,3,3a,4,5,6,7, 7a- oct ahydro-7, 8, 8-
trimethyl -4, 7- met hanobenzof uran-2-yl. Substituted
Et hyl Ethers Exanpl es of substituted ethyl ethers
i ncl ude 1-ethoxyethyl, 1-(2- chl oroethoxy)ethyl,
1- net hyl - 1- net hoxyet hyl , 1-net hyl - 1- benzyl oxyet hyl , 1-
met hyl - 1- benzyl oxy- 2-f | uor oet hyl , )
2,2,2-trichloroethyl, 2-trimethylsilylethyl, 2-
(phenyl sel enyl )ethyl, f-butyl, allyl, p-chlorophenyl,
p- met hoxyphenyl , 2,4- dinitrophenyl, benzyl and

poI yeW%fe% ﬁh%st | tlﬁd?%[yggn ﬁ'l'bl @@Fébﬁer@éﬁﬂn’sﬁtuted methyl

I es o S s In
[ethm'shsxmdtmnte;jlethﬁ etherdi aebs*.murlyekimrwl ethersi ancdsityhetHers.
p- ni trobenzyl, p-hal obenzyl, 2, 6-dichlorobenzyl,

p- cyanobenzyl, p-phenyl benzyl, 2- and 4-picolyl,
%J%bﬁuédﬁxr&h GlEMbrd\ oxi do, di phenyl methyl, p,

I nitrobenzhydryl, 5-di benzosuber'%.l
tri phénpammlespf substitaisdimethyl pthens inaltdeymethyoxymethyl,

B AR SR BERTE el PR bty

Weﬂﬁ?l@hﬂﬂéﬂﬁl% heHehzpldaspitemm il methoxyphenoxy)methyl
-tris 5- dichl orophthallmdo henyl ) me

hyl
agumacqrimemyb(HM@Wrn@Wbﬁymﬁwpm@’-nﬁ yl, snloxymethyl '2-

HthatverhbloTaegA 22 PYBIERIC BRIk, bit@hlBrEtnoy methy.

D-(rifies{ylsilybethokyptethyi| ﬁe{rhh&dmpymwum&)h(yrhoteﬁramﬁmwanyl
9- (9 phenyl ) xant henyl

h | -10-0 h
fe oo UNRRAABY la meghpxywpf@g&glﬂsmﬁh Xo mhyrdyropyranyl 4-
%ﬂéhgk%lrgﬂydr%'t%%byr%ﬁw%r43methoxytetrahydrothlopyranyl 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-2-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-fluoroethyl, 2,2,2-trichloroethyl, 2-trimethylsilylethyl, 2-
(phenylselenyl)ethyl, t-butyl, allyl, p-chlorophenyl, p-methoxyphenyl, 2,4-
dinitrophenyl, benzyl, and polyethyleneglycol ethers.

Substituted Benzyl Ethers

Examples of substituted benzyl ethers include p-methoxybenzyl, 3,4-
dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-halobenzyl, 2,6-dichlorobenzyl,
p-cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl, 3-methyl-2-picolyl N-oxido,
diphenylmethyl, p, p’-dinitrobenzhydryl, 5-dibenzosuberyl, triphenylmethyl, o-
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Exanpl es of silyl ethers include trinmethylsilyl,
triethylsilyl, triisopropylsilyl,
walovsimgbt sopr opyl sil yl, diethylisopropyl silylPCT/US2004/024626
di met hyl t hexyl silyl, tbutyldimethylsilyl,
f-butyl di phenylsilyl, tribenzylsilyl,
tri-p-xylylsilyl, triphenylsilyl, diphenylnethylsilyl,
and f-butyl met hoxyphenylsilyl. Esters In addition to
ethers, a hydroxyl group nay be protected as an ester.
Exanpl es of esters include formate, benzoyl formate,
acetate, chloroacetate, dichloroacetate,

%%br&uﬁ&&%@:ﬁﬁﬁﬁ%&%&éqf-h{e'éﬁé%%%&@g@@ngfréé‘w Wp-* &
L S O S L i R

bRSTAp IR Ry 1%y METVIdEPREh Ml a4 a9 e trigd Frant oat e,

crot onat e, 4 nmet hoxycr ot onat €, benzoat €,

mthmoplhﬂhehlszmerQ{l)rr;%hylt 4 Arat 1 (ntivaylexyisenybmeshyl,

an f

de YorebsT %m‘il?ve? DU Vio SRR ORI B Ry
%r%%tﬁgx%ﬁé:rw §/I2%1L’r p%(@ﬁétﬂ‘&‘ﬁbﬂe%‘y\)yi ')p%lré‘a@lmethyl 9-anthryl,
ot( QLm’fEﬂmokéhmgt?@—@)-méWHOI-C»Qi)amhlryl ¥j3ayénzadithjdlan-2-yl, and
Benl t r ophenyl enzyl , pmet hoxybenzyl

ﬂZlémeﬁbgnQ'W'doo ni trobenzyl, p-nitrobenzyl,
S-benzyl thiocarbonate, 4-ethoxy- 1- napht hyl, net hyl

%@g@%@g bonat e, and pol yet hyl enegl ycol carbonat es.
' Cl eavage Exanpl es of assisted cl eavage

|4ncl UE&aﬁwpl@ﬁ@b@nM@&i@s il ade tmgeimwsayletnethylsnyl triisopropylsilyl,
nitro me ent anoat th
gimethyhsopropyls%yl dlethyhsopr%pylsn)(/l I(dﬁnethypeex%3|PyPenzoat ©
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,

diphenylmethylsilyl, and t-butylmethoxyphenylsilyl.

Esters

In addition to ethers, a hydroxyl group may be protected as an ester.
Examples of esters include formate, benzoylformate, acetate, chloroacetate,
diéhloroacetate, 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.

Carbonates

Examples of carbonates include methyl, 9-fluorenylmethyl, ethyl, 2,2,2-
trichloroethyl, 2-(trimethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2-
(triphenylphosphonio)ethyl, isobutyl, vinyl, allyl, p-nitrophenyl, benzyl, p-
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fornyl benzenesul fonate, 2-(nethylthionmethoxy) et hyl

carbonate, 4- (nethylthionethoxy)butyrate, and
wQ2¢oseitsyt t hi omet hoxynet hyl ) benzoate. M scel | aP€DUS2004/024626

Esters Exanpl es of m scell aneous esters include

2, 6-di chl oro-4- net hyl phenoxyacet at e,

2,6~dichloro-4-(1,1, 3, 3-

t et ramet hyl but yl ) phenoxyacetate, 2,4-bis(1

, 1- di met hyl propyl ) phenoxyacet at e,

chl or odi phenyl acetate, isobutyrate, nonosucci noate,

(E)-2-nethyl -2- butenoate(tigloate),

?{géﬁﬁ%@% Cy?rfg?él ] e(gnzy a}]%/l, Bt eer]r%z%/itpqhit%_benzyl, S-benzyl
%ch?bdﬂaté,ﬁ-%ﬂ?@&yhﬂ@?gﬁﬁh%&ﬂkPmM% onate, and

Nphenyl car banat e, "bor a di met hyl phosphi not hi'oyl , and
Rdlyetbyleneglyppkearbsnatesnat e Sul f onat es Exanpl es of

sul fonates include sulfate,

nmet hanesul f onat e( mesyl ate), benzyl sul fonate, and

tAsydtati Cle &CTION FOR 1,2- AND 1.3-DI QLS Cyclic

Acetal s and Ketal s Exanples of cyclic acetals and

ket al FXanaplegof mssisiedaleavagaificiufisnéiodobenzoate, 4-azidobutyrate,

%—f‘uﬁl‘é‘iﬂrﬁétﬂwgﬁ&%@aﬁ%{@g@ﬁ%%ﬁé%g{ﬂy%%gﬁzoate, 2-

(4-net hoxyp

ZOQnﬂbEnmﬁésnnf@aetegIZ-myltmme@lﬁtmk)ethpgﬁga@nﬁeégﬁge) :

cycl opentylidene, cyc xyl i dene, cyc
dﬁbﬁﬁﬂ@%@hwﬁ@ttﬁé@wﬁz 1(rr@émét,hlq_f%athoxyme hyl)benzoate.
di met hoxybenzyl i dene, 3, 4-di net hoxybenzyl i dene, and
2-nitrobenzylidene. Cyclic Otho Esters Exanpl es of
dYisceldarmauscEsfsrers i ncl ude net hoxymet hyl ene,

et hoxygfgrrllﬁglleg%f miscellaneous esters include 2,6-dichloro-4-
methylphenoxyacetate, 2,6-dichloro-4-(1,1,3,3-
tetramethylbutyl)phenoxyacetate, 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.

PROTECTION FOR 1,2- AND 1,3-DIOLS

Cyclic Acetals and Ketals
Examples of cyclic acetals and ketals include methylene, ethylidene, 1-t-
butylethylidene, 1-phenylethylidene, (4-methoxyphenyl)ethylidene, 2,2,2-
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di met hoxynet hyl ene, 1-nethoxyet hyli dene,
1- et hoxyet hylidi ne, 1,2- dinethoxyethylidene,

wa@20mbiexy benzyl i dene, 1- (N, N-di met hyl am no) et hgT/USE0€024626
derivative, a-(N, N-di met hyl am no) benzyli dene
derivative, and 2-oxacycl opentylider Silyl Derivatives
Exanpl es of silyl derivatives include di-
f-butyl silylene group, and 1, 3-
(1,1, 3, 3-tetrai sopropyl di sil oxanyl i dene) derivati ve.
G ucose Reabsorption Inhibitors One nethod of treating
hyperglycema is to excrete excessive glucose directly

B ot iotRe, A85chle R PR HdERT ST GRbRC or s
(oﬁaeﬁékyndynmyclbhep@u@@he hePPiderd, p- m@ﬂ’m amengylidene, 2,4-

intestine and the kidney, are a famly é)rotel ns
@bmemxybemdld@ea Pr- dlﬁ@th@*mnzwhctﬁr&mgf -fitipheseylidene.
absorption. Among them SGLT1 is present in intestinal

thelial cells (Lee et al., 1994), whereas
3%801"5%?@”9 %gtﬁf in the epitheliumof the kidney (You et
al ., FmpléBoKepaicoritio @‘aters e m&htﬁ@/ﬁfétﬁ$éﬁépéﬂh@ﬂymethylen

inthe intestine is primarily nediated b

mlr@ﬁﬂmwrrmtwen@mﬂm@ib@xyqthylrd@m@p6rqtbexmthwlcane 1,2-

e SR B U B PR el i S TR S Ry idene

HAivEIES Ld-PO N-BfmathyRithiAb iz id dHeDBe S RRe] BNd 2- oxacyclopentyllder
transporter. These SGLTs are characterized in Table

Tabl e 1Pr ef erred m* Tn** | SOFORW TI SSUE
%P hi .0 rsy Substrate in vitro in vitro In vivo
i yl erivative
Examples of silyl derivatives include di- f-butylsilylene group, and 1,3-
(1,1,3,3-tetraisopropyldisiloxanylidene) derivative.

Glucose Reabsorption Inhibitors

One method of treating hyperglycemia is to excrete excessive glucose
directly into urine so that the blood glucose concentration is normalized. For
example, sodium-glucose cotransporters (SGLTs), primarily found in chorionic
membrane of the intestine and the kidney, are a family of proteins actively
involved in the normal process of glucose absorption. Among them, SGLT1 is
present in intestinal and renal epithelial cells (Lee et al., 1994), whereas SGLT2
is found in the epithelium of the kidney (You et al., 1995, MacKenzie et al.,
1994). Glucose absorption in the intestine is primarily mediated by SGLT1, a
high-affinity low-capacity transporter with a Na*:glucose transport ratio of 2:1.
SGLT2, also known as SAAT1, transports Na* and glucose at a ratio of 1:1 and
functions as a low-affinity high-capacity transporter. These SGLTs are
characterized in Table 1:

Table 1
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D-glucose Sm Intestine 2:1 0.1 nd Nd D gal act ose
SG.T1 D-glucose Kidney (S1, S3) 2:1 0.39 7.9 0.3
wz@alashnse SALT2 Kidney (S3) 1:1 D gl ucose 1PGHUS2004/024626

(SAAT1) 83 6 (MW for D-glucose * Maxi mal transport

rate pnol/ m n/ mm Renal reabsorption of glucose is

nmedi ated by SA.T1 and SGT2 (Silverman et al., 1992;
Deetjen et al., 1995). Plasma glucose is filtered in

the glonmerulus and is transepithelially reabsorbed in

the proximal tubules. SGT1 and SGLT2 are |located in

the api cal plasma nenbranes of the epithelium.and

derive their ener gy from-the | npward—sodi-um-aradient

™roT arrT '\‘J' \L A Ry

] K+ AT sefererchtlecKoh { HEMG™ | Kn*
%@%&@Feral*'%ﬁ;m Steig §F°’n?g§tgg[l s ethﬁ vgrl:@t ah Shro :
e

In vivo
cytosollic glucose is$ then transported tao th

~—+

I nt er stji t%ﬁlgg @ge by fa?hl i t atje@-gu9eDsEe Hriansporys Nd

(QYFl la Therefore _i|dPP8249%8n of SALTs

reduces| phasT81 g;jg,?:cose t hriough LIP%LI“E%%I ono.eé ¢l ugose| o3

reahsorjption in t kidney A tIHE Pnllv or

prgep iy act ically effecti vge anount nhi bi_{ or

sigpiaTas| t KE0S% ?fi cilent fd incregs “‘319?? nle bp‘bcose 8} 6
L U UCL:I CUQC |JI UI.QI u UI Ueﬁse, I II a Dubj eC‘l

T aEPaRe o o ooy can be

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
derive their energy from the inward sodium gradient created by the Na*/K*
ATPase pumps located on the basolateral membrane. Once reabsorbed, the
elevated cytosolic glucose is then transported to the interstitial space by
facilitated glucose transports (GLUT1 and GLUT2). Therefore, inhibition of
SGLTs reduces plasma glucose through suppression of glucose reabsorption
in the kidney. A therapeutically or prophylactically effective amount of ah SGLT
inhibitor, such as that sufficient to increase urine glucose excretion, or to
decrease plasma glucose, in a subject by a desired 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’-
glucose 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. 1510).
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readily determ ned using nethods established in the

art. Recently, it has been found that phlorizin, a
woatdnalsoygl ycosi de present in barks and st ens BET/US2004/024626

Rosaceae (e.g., apple, pear, etc.), inhibits

Na+- gl ucose co-transporters located in chorionic

menbrane of the intestine and the kidney. By

i nhibiting Na+- glucose co-transporter activity,

phlorizin inhibits the renal tubular glucose

reabsor ption and pronotes the excretion of glucose so

that the glucose level in a plasma is controlled at a

nor ma § 15

i gL DB ol o e e, 10

- iBoguinolinesulitty!)2-nighypiperazine-$LTinditeicly v groteio|kirkse C), p-

Suistoma Rl nREE Ate BOMEE N K -icaihevisarradimiei PESDY,

&6%)&* MEEadiuRshsCand Qﬁ\b‘él@ﬁﬂﬁﬁﬂ%ﬂ ddenzoate (PCMVB),
N. di cycl ohexyl car bodii m de (DCCD), copper and

cadm umions, and trival ent |anthani des.B. Conpounds
The i nvention features compounds of Fornula (1) : PO

IH L, OH "% "OH (1 1) wherein RLis Hor Ci
4 alkyl; R is H F, d1 nethoxy, or C1.3 alkyl; Qis
- (CHo)n- where n =0, 1, or 2; or, where R is H, F,
Cd, or nethoxy, then Q can also be selected from -
CH2-S ; P = H or acetyl;
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Z is substituted or unsubstituted, and is sel ected

fromC 3.7 cycl oal kyl, phenyl, benzhydryl, 5- or 6-
woreoBeIBd2 het eroaryl having 1 or 2 het er oat onsPCT/US2004/024626

i ndependently selected fromN, O and S, a biaryl, a

9- or 10-nmenbered fused bicyclyl or fused

het er obi cycl yl, wherein each fused heterobicyclyl has

bet weenl and 4 heteroatons (and preferably between 1

and 2 heteroatons) independently selected fromN, O

and S. Exanpl es of preferred conpounds of Fornula(ll)

include: (a) RLis H (b) R2is H nethyl, or ethyl;

CH2)n- and nis 1 or 2; (d) Zis

%%depéhaaﬂ?$9d§ubstltuted with between 1 and 3

substi RREN 1.4 al koxy,

C1- 41taHéE®IK/ént('363w6 c%??gm(ﬁﬂo%ﬁf%rﬁ{% cyano,

amno, C 1.4 alkylthio, C - am noal kyl, nnno- or

di al kyl am no, phenyl, 5-6 nenbered heterocyclyl

contai ni ng between 1 and 3 heteroatons independently

selected fromN, S, and &\xmmLMmerein t he

substituent(s) on Z can be furtRer independently

substituted with between 1 3 9

i ndependently sel ected fr _4 al koxy, C1.4

al kyl, hal o, hydroxy, cy ino, C1.4 alkylthio

phenoxy, - CONRaRb, - NHSCZR #vd - SO2NRaRb; (e) Z is

phenyl, cycl opentyl, %ycloh -substituted

cycl ohexyl, 2- or 3- sub yclopentyl,

4-substituted phenyl ,po3; ”

substituted thiophene, thiophenyl

di hydrobenzof uranyl, 4- ga¥s gty pyri dyl ,

benzo[ b] t hi enyl, chromanyl, bepzot hi ophenyl, indanyl,

napht hyl , 5,6,7,8-tetrahydrona hyl , )

1,2,3,4-tetrahydronaphthyl, or benzp[y1 ,4] dioxan; (f)

limtations of (e) wherein Z is unsubstituted or

shsgeint uted with between 1 and 2 substituents

i ndependently sel ected from net hoxy, ethoxy,

benzof ur anyl ,

R'is H or C 14 alkyl;
R?is H, F, Cl, methoxy, or C 1.3 alkyl;

Q is <(CHz),- where n = 0, 1, or 2; or, where R2?is H, F, Cl, or methoxy, then Q
can also be selected from —CH»-S ;

P = H or acetyl;
Z is substituted or unsubstituted, and is selected from C 3.7 cycloalkyl, phenyl,
benzhydryl, 5- or 6- membered heteroaryl having 1 or 2 heteroatoms

independently selected from N, O, and S, a biaryl, a 9- or 10-membered fused

bicyclyl or fused heterobicyclyl, wherein each fused heterobicyclyl has between
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fluoro, chloro, nmethyl, ethyl, propyl, isopropyl,
cycl opropyl, and phenyl; (g) Z is biphenyl,

wd2@slyisphenyl , (4-propyl) phenyl, 4-nmet hoxyphePgl/1S2004/024626

4- et hoxyphenyl, 4- nethylthiophenyl, benzofuran-5-yl,
di hydr obenzof uran-5-yl, naphthyl, or

di hydrobenzofuran-6-yl, or (5-ethylthio)phenyl; (h) Rl
is H and R2 is H nethyl, ethyl, propyl, or

isopropyl; (i) Qis - (CH2)- ; nis 1 or 2; and R2 is
H, methyl, or ethyl; (i) limtation of (i) wherein Rl
is methyl; (j) limtation of (a) wherein R2 is H,

t hyl,, hyl d is . -, (CH2)- is 1 ;
Teen & eterogledts i prereiahly BHEASAN 1 2nd baeRrontdins)
NG srRIEnkly s%TedPéd ?I‘orrﬁ'Nb@t ighdted cycl opentyl, 4-

substltuted phenyl , 3, 4. di'substituted phenyl,

substituted thlophene t hi ophenyl , bi aryl,

b f f 4- it d

ez R lks of sV RBHTRF AR R i

r(apRﬂ RYH; (9.1 i6.19; m@trryamfcb“tﬁylam)fms CH2) and nis 1 or 2; (d)
2,3, 4- tetrahydrona ht hyl , benzo[ 1, 4] di oxan;_ and

%@rl@dﬁp@d@twmgwe@m Qﬂtwgaasitarﬂdﬁ@@bﬁmuanﬁem@@ﬂndently
1t d t
o%;/ﬂ% olAyéﬂE?%)aorg“ %@ﬁr n é%lﬁwcﬁﬁghﬁymy, cyano,
wmtmnﬁwl C 1L4sa1|@¥lﬂwl C \Rﬁwhmpamw Imormwxdlalkylélg)mciﬁaaha]yH ,5-6
e or e rer.n | an nis
znera gred Mwntﬁn'egﬁﬂ%ﬁ%%anc%%hﬁﬁtﬁa?tomwloendenﬂy

benzo upgﬁh § ang (%%AJ{HJ ﬁ/enzo ﬁﬂg%ﬁﬂl%&ﬁf;@b{t‘r@%@?q%ﬂyde further
dmdl@m&rmimﬂy@bbshhmt@d with betwéeh dtdand 8 lsubﬂﬁhtmyd; Jnc(elp)sndently
anf&fg%ﬁ Igrrha Cﬂ]%gg;y,t (134% ?/Y%alg)i‘u ro>(<3ysj c?/angraer];fnror G 1-4

i2p ﬁ@n&EPl MNWR@W%QRE%M! JSOLNRERE 6- met hyl -

i ndazol | oxy} Iucopyran05|de
z(e[ Z-lse @hs@yizom@ra@nm wcle ayy!) 4Bubstitejed gyclohexyl, 2- or 3-

S afgso) sfobbaifl R HA LR 3L BB gyt pheny
sobdiittédiiophene, thiophenyl, benzofuranyl, dihydrobenzofuranyl, 4-
substituted pyridyl, benzo[blthienyl, chromanyl, benzothiophenyl, indanyl,
naphthyl, 5,6,7,8-tetrahydronapthyl, 1,2,3,4-tetrahydronaphthyl, or benz?[1 4]
dioxan; (f) limitations of (e) wherein Z is unsubstituted or substituted with
between 1 and 2 substituents independently selected from methoxy, ethoxy,
fluoro, chloro, methyl, ethyl, propyl, isopropyl, cyclopropyl, and phenyl; (g) Z is
biphenyl, 4-ethylphenyl, (4-propyl)phenyl, 4-methoxyphenyl, 4-ethoxyphenyl, 4-
methylthiophenyl, benzofuran-5-yl, dihydrobenzofuran-5-yl, naphthyl, or
dihydrobenzofuran-6-yl, or (5-ethylthio)phenyl; (h) R' is H; and R? is H, methyl,
ethyl, propyl, or isopropyl; (i) Q is =(CHz)- ; n is 1 or 2; and R? is H, methyl, or
ethyl; (i) limitation of (i) wherein R' is methy!; (j) limitation of (a) wherein R? is H,
methyl, or ethyl; and Q is —<(CHz),- and n is 1 or 2; Z is phenyl, cyclopentyl,
cyclohexyl, 4-substituted cyclohexyl, 2- or 3- substituted cyclopentyl, 4-
substituted phenyl, 3,4-disubstituted phenyl, substituted thiophene, thiophenyl,
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1H i ndazol - 4-yl oxy}- b-D- gl ucopyranosi de;
2~{3-[2-(2, 3- D hydr o- benzof ur an- 5-
wQ@ kgoseitsyt | - 6- et hyl -1 H-i ndazol - 4-yl oxy} - PCT/US2004/024626
b- D- gl ucopyr anosi de and 2-[ 3-(4-
Met hoxy- benzyl ) -6-nmethyl -1 Hindazol - 4-yl oxy] -
b- D- gl ucopyranosi de. Additional preferred conpounds
i nclude: 2-[3-(2-Benzofuran-5-yl-ethyl)-
1H i ndazol - 4-yl oxy] - b-D- gl ucopyr anosi de;
2-{3-[2-(6- Met hoxy-napht hal en-2-yl)- ethyl]-6-nethyl-1
H i ndazol - 4- vyl oxy} b- D- gl ucopyr anosi de;

%xq{rmlp Eﬁnéozfarw Qﬁw @#ﬁrﬁpv' FrYRFERIBH PYLigYloxy ) -

? Fz@['lbgﬁ é’ﬁicﬁﬁlo hen , mdan , naphth¥ll 5, 6 7,8-tetrahydronapthyl,
oxy pheny ¥ %

K2 Bdlamiahydgdrmpyl}hylmr[mnm@pgl dioxahgan whereln Zis

gp%yp.%ﬁt {%ﬁrqr@l&s&l u%ﬁg y\{7 (!ﬁgét\%terﬁﬁ ncg g os%&%&ﬁ%ﬁ% @%e}slehaenﬂy
%e[e@té\@frbbﬂ m%tf(o&yn éﬂiﬁx?aﬂl%\*o%bﬂb% hﬁél’hyl ethyl, propyl, isopropyl,

1H i ndazol - 4-yl oxy ucopyranosi d

zygloprapy 4oheéwhoa9%ﬁ1@ﬂry|methyt We]thxérwbem Quis <(CHa)r- and n is

? ‘% gﬂa% %%\}é'{@é@l Qﬁfﬁl@HgRﬂygﬁgﬂfﬁygﬁﬂggw fpethoxyphsnyl, 4-

e@lﬁd)w'pheﬁylﬁﬂtrhéihylthidplh@dﬂz bbnﬁoﬁakamﬂ}yl dihydrobenzofuran-5-yl,

Dgl ucopyr.anosi de and

Naphhyh- cgéwwfr@Paﬂz@‘uyan—émmr)(%etméltmmphfnyl l) and

ng s4of3ﬂ1 -O acetyl - b-Dgl ucopyranosi de.
| Ohal

pre erre " conpounds i ncl ude:
2-{3-[2-(6- N%thoxy 1,23, 4-

s S e
FLrsbiids W

@@&p@#&ﬁ@d@)@t[&@(ﬁalwhzuﬂufmﬂyMW) p-rivetyi-ntlaindbzdl-4-yloxy]-
yl oxy] - b- D gl ucopi(ranos
y

#-Pallucarayencsiasy L ataye - BlweiarhpoaofiamEadbethyll-1.6-dimethy-

Y I-Fg'ﬂ(afgbﬁ} Mgﬁ&g%b@ﬂgé )&gg%&gey% 14\9 t[?h )g.?)S Ialhydro -benzofuran-5-

t l -
T B P B R e et 1

FMehhday@len@yl%amye}hyl-ﬂ Waaob@yka«ybﬁrl@lu@qysarﬁ@udm

Additional preferred compounds include: 2-[3-(2-Benzofuran-5-yl-ethyl)-
1H-indazol-4-yloxy]-B-D-glucopyranoside; 2-{3-[2-(6-Methoxy-naphthalen-2-yl)-
ethyl]-6-methyl-1H-indazol-4-yloxy}-B-D-glucopyranoside; 2-{3-[2-(2,3-Dihydro-
benzo[1,4]dioxin-6-yl)-ethyl]-6-methyl-1H-indazol-4-yloxy}-B-D-glucopyranoside;
2-{3-[2-(4-Ethoxy-phenyl)-ethyl]-6-methyl-1H-indazol-4-yloxy}-3-D-
glucopyranoside; 2-{6-Methyl-3-[2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-ethyl]-
1H-indazol-4-yloxy}-B-D-glucopyranoside; 2-[6-Methyl-3-(2-naphthalen-2-yl-
ethyl)-1H-indazol-4-yloxy]-p-D-glucopyranoside; 2-{3-[2-(4-Methoxy-phenyl)-
ethyl]-6-methyl-1H-indazol-4-yloxy} B-D-glucopyranoside; 2-{3-[2-(6-Methoxy-
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Met hanesul f onyl am no- phenyl ) - et hyl ] - 6- net hyl -
H i ndazol - 4-yl oxy}- b-Dgl ucopyranosi de and
wQ@ 240301 39% 2, 3- Di hydr o- benzof uran-5-yl) - et hyl ] - BevEs1094/624626
1 Hi ndazol - 4-yl oxy}-6-0Oacetyl - b-D gl ucopyranosi de.
Addi ti onal preferred conpounds include
2-[3-(4-Ethyl -benzyl)-6-nethyl-1 Hindazol -4-yl oxy] -
b- D- gl ucopyr anosi de; 2-[6-Met hyl - 3- (4-propyl -benzyl)-1
H i ndazol - 4-yl oxy] - b-D- gl ucopyranosi de; 2-[ 3-
(4- Met hyl sul fanyl - benzyl ) - 6- net hyl -
H i ndazol - 4-yl oxy] - b- D- gl ucopyr anosi de ;

é @B{tﬁg@h@&@%éahéﬁa@t %b g}h% bhHedRl-1 A-nbaxyil4-yloxy} B-D-

ranosi

@Ludoppiramysldetmttyl) 6 rret hyI 1 Hindazol - 4-yl oxy] -
| ucopyranosid

3¢ G- et C AUy -mathyi ) $pdazokgrviaxy]-6-O-acetyl-p-D-
QIAJ#%Q%% | oxy] - b-Dgl ucopyranoside. HN\ N R = C2H5,

= ., #B# R = SCH3, #C# R = Ph,. #D# HO , OH R =
. #E# OH #F# The nost preferred corrpounds are
2-{3-[2- (2 3- Di hydr 0- benzof ur an-
1) ePpIENS] RARGRS CORMCNIAS a5 B5Fyl2-(6-Methoxy-1,2,3.4-

%@%&@8& S B
E’eﬁfiosﬁey |20{>3y|]2=(4b€BEirUIp111@y1yE)¥BblsyIIie methyl 1H mdazol 4-yloxy}
?4 Et hyI benz H i ndazol - é
{% Methoxy—phenylsulfanylmethyl) 1H -indazol-4-
E I h
m@%éj%w lPeby s i A bRy Sty psogzo4-
g/ﬁing D-g 9?;% ﬁé?ﬁié‘idé)fz Fﬁ? Bmﬁmﬂo%brfz%ﬂﬁéh@ylmethyl) 6-
tuted | dazol es o ornmul a
methyl-1H-indazol-4-yloxyl-p-D- glucopyran03|de 2- -{3-[2-(4-Trifluoromethyl-
phenyl)-ethyl]-6-methyl-1H-indazol-4-yloxy}-B-D-glucopyranoside; 2-{3-[2-(4-
Methanesulfonylamino-phenyl)-ethyi]-6-methyl-1H-indazol-4-yloxy}-B-D-
glucopyranoside and 2-{3-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl}-6-methyl-1H-
indazol-4-yloxy}-6-O-acetyl-B-D-glucopyranoside.

Additional preferred compounds include
2-[3-(4-Ethyl-benzyl)-6-methyi-1H-indazol-4-yloxy]-B-D-glucopyranoside;
2-[6-Methyl-3-(4-propyl-benzyl)-1 H-indazol-4-yloxy]-p-D-glucopyranoside; 2-[3-
(4-Methyisulfanyl-benzyl)-6-methyl-1H-indazol-4-yloxy]-B-D-glucopyranoside ;
2-[3-(4-Biphenyl)-6-methyl-1H-indazol-4-yloxy]-B-D-glucopyranoside; 2-[3-(4-
Cyclopropyl-benzyl)-6-methyl-1H-indazol-4-yloxy]-p-D-glucopyranoside and 2-
[3-(5-Ethylthiophen-2-ylmethy!)-6-methyl-1H-indazol-4-yloxy]-B-D-

glucopyranoside.
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These conpounds can be prepared according to
traditional synthetic organic chem stry nethods or
wa@ews/ndispy t o conbi natorial or matrix synt hesi BCT/US2004/024626
nmet hods. The follow ng three Schenes, narrative, and
chem stry Exanpl es 1-22 provi de general guidance.
Schene 1 HO O OPi O Conpounds of this invention,
wherein R2 is as defined in Forrmula (I1) and Z is an
aromatic or a cycloal kyl ring, can be prepared as
outlined in Schenes 1 and 3. As set forth in Schenme 1,
conpounds of Fornula 1 are either commercially
avai l abl e (wherein Ris H nethyl or nethoxy) or can
be prepared by literature nethods [when R2 is chloro,
et hyl , e \oﬁropyl Tsu1|hara et al. J.Med. Ghem
1999 42 324: WRETPZHB*MS f| uoro: Brooks e

e terlals Conpounds of Formula 2 whet®

is 0 or 1 can Bg prepar & ¥a&iebnpounds 1 by o7 wOH
Fri edel - Or@af th acyl ati oy Wtdpgan aryl acid chlorpdejo
an ar yf aGi d using a Lewis acid, such as boron OH

trifluori deoﬂl et hyl et héyatee uHder neat conditions. oH
Conpounds of Fornula 3, vvhe}ﬁ Pi is benzyl (Bn) or

nmet hoxynet hyl (MOM), can be ‘prepared from conpounds df#
Formula 1 by literature nethods [Tsujihara et al.

J. Med. Chem 1999 42, 5311 - 5324]. Compounds of

For rrurranna\d:thTefenredsccﬁ‘npemmdtseaw 2434242 BrDinydrovhenpofsiran-5-
of Formula 3 in or three steps. Al dol

M'é'r%l@ﬂkﬁtm%tﬁ)’b\ﬂ hﬂanT%vlozsv}dléQQBw@ﬁu@n%@ﬁ C

e e O e R e R SR o
glucopyranoside; 2-[3-(4-Ethyl-benzyl)-6-methyl-1H-indazol-4-yloxy]-3-D-
glucopyranoside and 2-[3-(5-Ethylthiophen-2-ylmethyl)-6-methyl-1H-indazol-4-
yloxy]-B-D-glucopyranoside.
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from20 OCto reflux, followed by catalytic

hydr ogenation of the resulting al kene under conditions
waeak/oas9Pd on charcoal in an al coholic sol venpPCBUSIN0&824626

et hanol under hydrogen pressure from1l - 3

at nospheres. Wien Pi is benzyl, the groups are cl eaved

duri ng hydrogenation to yield conpounds of Fornmula 2

directly. Wien P1 is MOM the internediate from

catal ytic hydrogenation is treated wwth a mneral acid

such as hydrochloric acid in a conbination of solvents

such as di oxane and i sopropyl alcohol. Alternatively

compounds of Fornula 3, where Pi is benzyl, can be

treated with a strong base such as lithium .

di icogyaMEtRMgRods. - 78 0C, fol l owed by the addition

of cycloal kyl carboxal dehyde at -30 OC. The product is

t hen hydrogenated to simultaneously reduce the double

bo

or g@lrcf% %%geétggn@ﬁg |ﬁ%%tl§ﬂ§884ur$§ géﬁ\g\tﬁbf&g lﬁfi%ﬂﬁgs %? ?gﬁﬂﬁ% ().

I s Thysdeoedriapbundome be gsepdredaicording toivediioral isymthle’m:

nmet hyl can be re aregﬁé}/acycl i zation of coppound

ForHIPRICLNGIRISITY M JeRtag FCoringforsRipRinaiRrigl gr X Synthesis
al GaRMJds, Sﬂ%é’%%wﬁyﬁ oms%thJe%nﬁaﬁég%"a chemistry Examples

t enper at ures rangi

Al t e2@girovideygeneralquidanst. of Fornula 4 where R is

al kyl can beobtained in three steps froma conpound of
Formula 4 where Ri is H The phenol group in a
conpound of Formula 4, where Rl is H, can be

seha@t ivel y al kylated with benzyl bromde in a polar

sol vent such ase such
as potassiumicarbonate. The resulting indazol e can be
al kylated with an alkyl iodide, such as ethyl vyiodide,

and a base such as cesium carbonate in DVF or go%e

ot her pol ar 89ganic sol veH®. pr at ect| on of !
n=0orl /@iu\
OP

R2 2 OH 1
2
N—N

Dﬁv

Compounds of this mventlon, wherein R; is as defined in Formula (I1)

3

and Z is an aromatic or a cycloalkyl ring, can be prepared as outlined in
Schemes 1 and 3. As set forth in Scheme 1, compounds of Formula 1 are
either commercially available (wherein Rz is H, methyl or methoxy) or can be
prepared by literature methods [when R is chloro, ethyl, propyl, isopropyl:
Tsujihara et al. J.Med.Chem. 1999 42, 5311 — 5324; when Ry is fluoro: Brooks
et al. J. Org. Chem. 1999, 64, 9719 - 9721] from commercially availabie

materials. Compounds of Formula 2 wherein n is 0 or 1 can be prepared from



t he phenol group under hydrogenation conditions, such
as pal | adiumon charcoal and hydrogen gas at pressures
wo angiong9i rom 1 to 3 at nospheres in a sol vent BODOSZHS4/024626

nmet hanol , ethanol, ethyl acetate and the like, wl]l

provi de conpounds of Formula 4 where Rl is an al kyl

group, such as ethyl. OP1 HN N S Z OP1 10 11Conpounds

of this invention where R2 is as defined in Formul a

(I'1), and Z is an aromatic ring, can be prepared as
outlined in Schenes 2 and 3. Conpounds of Fornmula 5

can be obtained fron1connercial sources or prepared by

sompognds 1 BEEDAHE- G s finowtian At lAc el oran

\%h?ﬁ@eﬁ%daéla Uy & ‘EWQQd 0§u&Pé§Bbﬁ3r5tr@MoﬁMé |d'|étﬁ§rl' &Rerate

ydrazinein an al coholic solvent such
enbgt paat ginditidnsat t enper at ures rangi ng from 140 OCto
160 OC. Stepw se protection of a conmpound of Fornul a6
provi des a conpound of Formula 7. Protection of th
@Wumﬂfb%orauda@pwf@r@& V¢ benzyh (Boher nre(dmynrgethyl (MOM),

t h t b h
SRR R hrePa e e FhaBligR. o B RN st i suinara
Vel Jallet ETWEH 21 99 42 26®K NG 53pam QoﬁﬁédL@Ide)f%rmula 2 where n
Protection of the indazole nitrogen wwth a reage

sudisandedprepered oty corapeandroakir ermuyaz @cﬁlmﬁftwel%ﬁhr@@ steps.

}\ﬁ?'%ﬁ%ﬁyﬁ%&@ ﬁ@tﬁ%ﬁu&ﬁl &Egﬁg&%hﬁe? b¥41& cBniohs, such as a

potassium hydroxide, in an alcoholic solvent such as ethanol at temperatures
from 20 °C to reflux, followed by catalytic hydrogenation of the resulting alkene
under conditions such as Pd on charcoal in an alcoholic solvent such as
ethanol under hydrogen pressure from 1 - 3 atmospheres. When P+ is benzyl,
the groups are cleaved during hydrogenation to yield compounds of Formula 2
directly. ' When P, is MOM, the intermediate from catalytic hydrogenation is
treated with a mineral acid such as hydrochloric acid in a combination of

solvents such as dioxane and isopropy! alcohol.

Alternatively compounds of Formula 3, where P4 is benzyl, can be treated with
a strong base such as lithium diisopropylamide at —78 °C, followed by the
addition of cycloalkyl carboxaldehyde at -30 °C. The product is then
hydrogenated to simultaneously reduce the double bonds and remove the
phenol-protecting group, thereby providing compounds of Formula 2 wherein n

is 2, and Z is cycloalkyl.

Compounds of Formula 4 where R4 is H or methyl can be prepared by
cyclization of compounds of Formula 2 with hydrazine or methylhydrazine in an
alcoholic solvent such as ethylene glycol at temperatures ranging from 140 °C

to 160 °C. Alternatively, a compound of Formula 4 where R4 is alkyl can be
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t - but oxycar bonyl (BOC). The indazole nitrogen can al so

be protected with an acylating agent such as acetic
wandwaiisde, with or without a catal yst such asPONMBR200#024626

a nonpol ar sol vent such as nethylene chloride to yield

a conpound of Formula 7 where P2 is acetyl (Ac).

Subsequent brom nation with a reagent such as

N- br omosucci nimde (NBS) in the presence of a

catal yti c anount of benzoyl peroxide or

2,2' -azobi si sobutyronitrile (AIBN) in a solvent such

as carbon tetrachl ori de can provide conpounds of

8. A d of f I
oBlamedin %\,re$ SERR Bt bomBAUBR B e diect Setit Buis b edhe
:E'Hbﬂe b IS mBolia® 8f PYFRuIASL, WHepb IR i3, N@in e Selectively

onpol ar solvent such as di chl or onet hane at
ta@«y;laiedwﬂe!semzanhgmfglderiora polecselvent ©ch aheceiopeda theg

Bhsiie' 4 A tasdsuoit AS pota SR cathufue P8 a8y Rhg ndazole can

%@I |hiiswith GR Aty dstIae UsudtBis bthyRioRided fan®ich Basé sadls as
wi th potassium fluoride at roomtenperature

tC@prum paréooaaée)rmlaMﬁowom@ oihgrapalar orga@wa%@v?mt (Reprotection of
353 tRe Fouf SRRPAYIDGRhalith BihGdre bt bAERNG on,
@hModNahd HydhbgerSgas St greSsufes ranginglfforhll to 3 atmospheres in a
solvent such as methanol, ethanol, ethyl acetate and the like, will provide

compounds of Formula 4 where Ry is an alkyl group, such as ethyl.
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13 Conpounds of Formula 12, where R is as defined in
Formula Il, can be obtained from conpounds of Fornul a

wd 2008010zl 11, prepared in Schenes 1 and 2, byPCT/US2004/024626

gl ycosi dati on of the phenol group with
2,3,4,6-tetra- 0O acetyl - a-Dgl ucopyranosyl bromde in
an appropriate solvent, such as acetone, acetonitrile
or DMF under basic conditions, such as potassi um
carbonate or lithium carbonate, followed by
deprotection of acetyl groups in an al coholic sol vent
such as nethanol using mld basic conditions such as
pot assi um car bonat e or sodi um net hoxi de at room
tenperature. A conpound of Fornula 13 can be isol ated
as a by-product in the deprotection step.D. Additiona

&Hﬁ%@tdfghégmﬁioﬁ%ﬁ&jeﬁﬁfki £ QO Sint A& P@nd Z is an
used, according to aspects of the invention, as a
aggmatit ong,ecarhbe greparediasaitinedigedthdémes 2 and 3. Compounds of

EoiBhRat Pan bR Bea T CRTRaRioH PGS preBg oty rerature

hRGhSGSITSRshaRf & 4108 .&\AédTbhéﬁw.ﬂgegtdE gleh assss24ff A compound

conmpounds exenplified in Table 2. Table 2 Conbi nati on

ohEoupiles ean he seemanediranteoeempedndaf Earourlac hy syclization
?\/{i}.ﬁ%@?ﬁﬁg ?@?-?rl? %@%ﬁi&%ﬁk&?%@%q g?:%ftlr%ﬂé?ﬂ@ gﬁl‘?ﬂ Qmaetmperatures
ranging from 140 °C to 160 °C. Stepwise protection of a compound of Formula
6 provides a compound of Formula 7. Protection of the phenol can be
accomplished with an ether-forming reagent such as tert-butyldimethylsilyl
chloride and an amine such as imidazole in a polar solvent such as DMF, at
temperature ranging from 0 °C to 80 °C. Protection of the indazole nitrogen
with a reagent such as di-tert-butyl dicarbonate in a solvent such as THF
provides a compound of Formula 7 where P+ is tert-butyldimethylsilyl and P> is
t-butoxycarbonyl (BOC). The indazole nitrogen can also be protected with an
acylating agent such as abetic anhydride, with or without a catalyst such as
DMAP in a nonpolar solvent such as methylene chloride to yield a compound of
Formula 7 where P is acetyl (Ac). Subsequent bromination with a reagent
such as N-bromosuccinimide (NBS) in the presence of a catalytic amount of
benzbyl peroxide or 2,2’-azobisisobutyronitrile (AIBN) in a solvent such as
carbon tetrachloride can provide compounds of Formula 8. A compound of
formula 9 can then be obtained by reaction with an appropriately substituted
thiophenol using a base such as triethylamine in a nonpolar solvent such as
dichloromethane at temperatures ranging from 0 °C — 50 °C. The protecting
groups P4 (TBDMS) and P, (BOC) in a compound of Formula 9 can be
removed simultaneously under acidic conditions such as aqueous HBr in a

polar solvent such as DMF with potassium fluoride at room temperature to
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NN-414 fenof ibrate/metf ormn conbo Insulin
Secr et agogue gl i neparide (nmech) , Sulfonyl ureas

w@ etoamsisoygl yburi de/ gl i bencl am de conbo gl ybur i BeT/me1004/024626
orm n conbo glipizide glipizide/netformn conbo
gliclazide chl orpropam de tol butam de tol azam de
I nsulin Secretagogue repaglinide (nmech) , Meglitinides
(class) nateglinide tnitiglinide Al pha- glucosidase
acar bose inhibitors (nmech) mglitol voglibose

provide a compound of Formula 10. The acetyl (Ac) group P of a compound of

Formula 11 can be removed after glycosylation as described in Scheme 3.

Scheme 3

Compounds of Formula 12, where R4 is as defined in Formula Il, can be
obtained from compounds of Formula 4, 10 and 11, prepared in Schem?s 1
and 2, by glycosidation of the phenol group with 2,3,4,6-tetra-O-acetyl-o-D-
glucopyranosyl bromide in an appropriate solvent, such as acetone, acetonitrile
or DMF under basic conditions, such as potass‘ium carbonate or lithium
carbonate, followed by deprotection of acetyl groups in an alcoholic solvent
such as methanol using mild basic conditions such as potassium carbonate or
sodium methoxide at room temperature. A compound of Formula 13 can be

isolated as a by-product in the deprotection step.
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emglitate Insulin and Insulin insulin lispro
anal ogues (class) insulin glargine insulin

waledosoirsbnsul in glulisine insulin aspart humanPCTE810041024626
(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 (Hurmulin U ) human insulin, regular and NHP
m x (Hunulin 50/50) human insulin, regular and NHP m x
(Humul in 70/ 30) human insulin, regular and NHP

D. Additional Antidiabetic Agents

Antidiabetic agents that can be used, according to aspects of the
invention, as a second or a third antidiabetic agent in a pharmaceutical
composition, a formulation, or a combination method of treatment (treatment
regimen) include, but are not limited to, the classes of compounds exemplified
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
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
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m x (Novol in 70/ 30)

Inhal ed insulin (class) Exubera
AERX I nsulin D abetes Managenent System AIR i nhal ed
wo e@aloirs9ral insulin (class) Oalin PPARg anmBCT/Iezin}/024626

rosiglitazone rosiglitazone/ netformn conbo

pi oglitazone isaglitazone (netoglitazone,
rosiglitazone /sul fonylurea ragaglitazar
(NN-2344) R-483 rivoglitazone (CS-AO 1) FK-614 SCD DKY

tesaglitazar T131 CLXO 921 LY-293111 (VM- 295)

insulin glulisine

ingulin aspart

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)
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MBX 102 AA10090 CDDO (TP-155C) DRF-2189 PHT- 46

farglitazar GW 7845 L-764406 NC-2100 PN 2022 (PN
waoedsppPBaRal pha/ gamma dual MK767/ MKO767 ( KRP 2B7)/US2004/024626

agoni sts (nmech) nuraglitazar (BMS - 298585)

tesaglitazar LY- 818 oxeglitazar (EM-4156) LY-929

BVT- 142 DRF- 2655 DRF-4832 DRF-4158 LY-465608 KT6-207

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

muraglitazar (BMS-298585)
tesaglitazar

LY-818

oxeglitazar (EML-4156)
LY-929

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

PpPARalpha/delta Dual GW-2433

Agonist (mech)
PPARgamma/delta Dual
Agonist (mech)
PPARalpha/gamma/delta CLX-0940
Modulator (mech)
RXR Agonist {mech)

Insulin Secretagogue Exanatide injectable
{mech), GLP-1 analogue
(class)

Exanatide LAR injectable
Exanantide oral
Liraglutide

GLP-1 agonist {mech) exenatide (AC2993)
liraglutide (NN2211)
LY-307161
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LSN- 862 PPARal pha Agoni st (nmech) Fenof
Cl ofibrate G prof
W&200510115¥518674 (LY674) KRP-101 NS-220 GW 957BCTRVS$ 04724626
200337 ST-1929 W- 14643 PPARdel t a Agoni st

Genfi brozil
GW 9820 LF -

i brate Benzaf

(mech) GW601516 GW 1514 L-165041 GW 8547

PPARal pha/ del t a Dual

GW 2433 Agoni st (nech)

CJC-113

ZP10

GLP-1

BIM-~51077

DPPIV Inhibitor (mech)

LAF-237

P32/98

P93/01

NVP-728

Lipase Inhibitor (mech)

Orlistat

ATLO62

Glucokinase Activator
{(mech)

Ro 28-1675

Ro 27-4375

beta-3 Agonist (mech)

LY-337604

L-796568

CP-331684

CP-331679

CP-114271

Rafabegron (TAK-677)

YM-178

N5984

GW427353

IBAT Inhibitor (mech)

AZD-7806

SC-990

SC-017

GW-264

HM74a/HM74 Agonist
(mech)

Acipimox

Glucocorticoid
Antagonist (mech)

A348441

A362947

CP394531

CP409069

CP472555

Glycogen Phosphorylase a
Inhibitor (mech)

NN4201

Ingliforib (CP368296)

FXR Antagonist (mech)

GW-4064

LXR Agonist (mech)

GW-3965

T-0901317

T-0314407

FXR Antagonist (mech)

GLP-1 Analogue (class)

Albugon

@SK-3beta Inhibitor
(mech)

PTP-1b Inhibitor (mech)

ISIS-113715

KP102

Amylin Receptor Agonist

Pramlintide (symlin/amylin)

NO Scavenger (mech)

NOX-700
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PPARganr aa/ del t a Dual Agoni st (nech.) PPARal pha/ ganma/
delta CLX- 0940 Modul ator (mech) RXR Agoni st (nech)

WO p®dloirs95ecr et agogue Exanati de i nj ect abl e (meR@/US2004/024626
GLP-1 anal ogue (class) Exanatide LAR injectable
Exanantide oral Liraglutide G.P-1 agonist (mech)
exenati de (AC2993) liraglutide (NN2211)

LY-307161CJC- 113 ZPI O G.P - | BI M 51077 DPPIV
I nhi bitor (mech) LAP-23 7 P32/98 P93/01 NVP- 728
Li pase I nhibitor (nmech) Olistat

llbeta-Hydroxysteroid BVT-3498
Dehydrogenase Inhibitor

Peptide YY hormone AC162325
Glucagon Antagonist NN-2501
(mech)

PEPCK Inhibitor (mech) R1438
Somatotropin Release- SOM230
inhibiting Factor (mech)

CPT-1 Inhibitor (mech) ST1326
Carboxypeptidase MLN-4760
Inhibitor (mech)

Leptin analogue (class) Metrileptin
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ATL962 d ucoki nase Activator Ro 28-1675 (nech) Ro

27-4375 beta-3 Agoni st (mech) LY-337604 L-796568
w@R03816821 CP- 331679 CP- 114271 Raf abegron ( TAKPGTU¥2004/024626

YM 178 N5984 GWMI27353 | BAT I nhi bitor (nmech) AZD 7806

SC-990 SC-017 GV 264 HWZ4al HW4 Agoni st Aci pi nox

(mech) d ucocorticoid A348441 Ant agoni st (nech)

A362947

E. Combinations

The invention features a combination therapy comprising administering a
" glucose reabsorption inhibitor, such as an SGLT inhibitor, and one or more

antidiabetic agents) 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 RXR modulators, the disclosed
combination with RXR modulators has 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 Syndrorr}e}x, or
complications thereof in a subject, said method comprising administering to
said subject a jointly effecfive amount of a glucose reabsorption inhibitor in
combination with a jointly effective amount of one or more antidiabetic agentsr.

In one aspect of the invention, the antidiabetic agent is an RXR agonist or
antagonist that increases insulin sensitivity in the subject. Methods to
determine 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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CP394531 CP409069 CP472555 d ycogen Phosphoryl ase a

NN42 01 Inhibitor (mech) Ingliforib (CP368296) PXR
wa\naoagorsvst (nech) GWM 4064 LXR Agoni st (nech) PW/BSH54/024626

T-0901317 T-0314407 FXR Antagoni st (nmech) GLP-|

Anal ogue (cl ass) Al bugon GSK-3beta | nhibitor (mech)

PTP-1b Inhibitor (mech) 1SIS 113715 KP102 Anylin

Recept or Agoni st Pramintide (symin/amylin) NO

Scavenger (mech) NOX- 700l | bet a- Hydr oxyst er oi d

BVT- 3498 Dehydr ogenase | nhi bitor Peptide YY hornone

AC162325 d ucagon Ant agoni st NN-2501 (nech) '

This invention also provides a pharmaceutical composition comprising
one or more glucose reabsorption inhibitors, one or more RXR modulators, and
a pharmaceutically acceptable carrier. In one aspect of the invention, the RXR
modulator is an RXR agonist that increases insulin sensitivity in the subject. In
another aspect of the invention, the RXR modulator is an RXR antagonist that

increases insulin sensitivity in the subject.!

In particular, the glucose reabsorption inhibitor is a SGLT1 and/or
SGLT2 inhibitor.

For use in medicine, the salt or salts of the compounds of Formula I or
V refer to non-toxic “pharmaceutically acceptable salt or salts.” Other salts
may, however, be useful in the preparation of compounds according to this
invention or of their pharmaceutically acceptable salts. Representative organic
or inorganic acids include, but are not limited to, hydrochloric, hydrobromic,
hydroiodic, perchloric, sulfuric, nitric, phosphoric, acetic, propionic, glycolic,
lactic, succinic, maleic, fumaric, malic, tartaric, citric, benzoic, mandelic,
methanesulfonic, hydroxyethanesulfonic, benezenesulfonic, oxalic, pamoic, 2-
naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic, salicylic,
saccharinic or trifluoroacetic acid.- Representative basic/cationic salts include,
but are not limited to, benzathine, chloroprocaine, choline, diethanolamine,
ethylenediamine, meglumine, procaine, aluminum, calcium, lithium,
magnesium, potassium, sodium, or zinc. The compounds of Formula Il or a
pharmaceutically acceptable salt thereof, may include an intramolecular salt

thereof, or a solvate or hydrate thereof.
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PEPCK | nhi bitor (mech) R1438 Somatotropin Rel ease-
SOV3 0 inhibiting Factor (mech) CPT-I1 Inhibitor

WO w1587 1326 Car boxypepti dase MLN- 4760 | nhi bPCDUS2004/024626
(mech) Leptin anal ogue (class) MetrileptinE
Combi nations The invention features a conbi nation
t herapy conprising adm nistering a glucose
reabsorption inhibitor, such as an SAT inhibitor, and
one or nore antidiabetic agents) for the treatnent of
di abetes or Syndrone X, or associated synptons or
conplications thereof. The denonstrated efficacy of
SGLT inhibitors in numerous nodels of N DDM val i dat es
the utility of this drug alone for the treatnment of

M BEMA QIR Form RS, HriiessSadeaabsor pti on i nhi bi tors

ve a nmec arf ism act'ion distinct fromthat of RXR
nmodul ators, the discl osed conbi nation with RXR
nodul %ors has L he anount

d
o't her haniBrebeaiSosEH RpauRdS G4 ARgApT Ghations
® trEQtaﬂlgﬁl‘b%% it §lucBbé 'a‘h@%ﬁid itk dIiémh E&n bB&iIdsniAkd according

elt rug al ohe, there reduci ng one or nore
&al ther Br@ceddmseﬂeléknewnmrchma@f(s%thawﬂfen@@ce@ ligted keiow), as

Wg@gﬁ ?}E déra%8$¥ i‘%s?&?géﬁ & ﬁ@a M&%‘“&%ﬂ%@@g 5731292,

Blrere9d, 586@%713%@1@88@ WO/ 98 R 3 iR WaD /06122 aidhngre
di abet es or Syndroma X, or_conplications thereof in a

ffsireerated beeinby oterermr T 8e REMRONNAIMEY PRrRgintipistered to a
patient by any conventional route of administration, including, but not limited to,

intravenous, oral, subcutaneous, intramuscular, intradermal and parenteral

administration. Preferably, formulations are for oral administration.

The present invention also provides pharmaceutical compositions
comprising one or more glucose reabsorption inhibitors of the invention and
one or more antidiabetic agents in association with a pharmaceutically

acceptable carrier.

The daily dosage of the products may be varied over a wide range 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, powders,
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said subject a jointly effective anount of a gl ucose
reabsorption inhibitor in conbination with a jointly
webtdsotisye anount of one or nore antidi abeti c BPOEOBEN4/024626
In one aspect of the invention, the antidi abetic agent
is an RXR agoni st or antagoni st that increases insulin
sensitivity in the subject. Methods to determ ne the
insulin sensitizing activity of an agent are well
known in the art. For exanple, an insulin sensitizer
can increase glucose tolerance in a subject in an oral
gl ucose tolerance test. Particularly, the diabetes or
Syndrome X, or associated synptons qr conplication
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B?gﬁ@gﬁﬁé’ﬁs Sﬁgﬂgg%‘ IH(‘: ’Bne B e diIosRN 86 se F&8Bddtption inhibitors
and one or more antidiabetic agents, or a pharmaceutically acceptable salt
thereof. When referring to these preformulation compositions as
homogeneous, it is meant that the active ingredient or ingredients are
dispersed evenly throughout the composition so that the composition may be
readily subdivided into equally effective dosage forms such as tablets, pills and
capsules. This solid preformulation composition is then subdivided into unit
dosage forms of the 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 layer 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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| actic, succinic, maleic, fumaric, malic, tartaric,
citric, benzoic, mandelic, nethanesulfonic,

whyasoxyet hanesul f oni ¢, benezenesul foni ¢, oxal PCT/US2004/024626
panoi ¢, 2- napht hal enesul fonic, p-toluenesulfonic,
cycl ohexanesul fam c, salicylic, saccharinic or
trifluoroacetic acid. Representative basic/cationic
salts include, but are not |limted to, benzat hine,
chl oropr ocai ne, choline, diethanolam ne,
et hyl enedi am ne, negl um ne, procai ne, alum num
calcium Ilithium magnesium potassium sodium or
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e salt thereof, may include an intranol ec
sattate.hereof , or a solvate or hydrate thereof.F.
Adm ni stration, Formul ation, and Dosages The utility
of the disclosed conpounds, conpositions, and

conbi mALIlBOR foRmE'if Hhich &R SVt cbm sHFb‘Pr‘é%fﬁlgé* préirfl invention

nmet abol i sm can be determ ned according to t
praydegiincespaketdd fionedministratien arally(erdy infestionfieclede eaqueous
List. bel. . L1 as all the procedures.descrihed
TN AR o8 aBbs” a0 BF BE RS a3 Gy dEVoured
eatdsidas Witb&HiBIE b33 sudRhsWaitbntBéd dilWeésdmaldfl, coconut oil or

i ncor porated herein by reference. The conpound may be :
Reanyi it esavelt as gligen arehsinplar pharveaoetical yehiclasoubeitalile
L . Cneludi Li ; .
BISPeX30 sl Hend 6 aiEhfoior bl sudidsiihy, drolude synthetic
ant matlerahalima stich arsetrd gacintia cidaciss algihaien dekirah escfiin,
formul ations are for oral adm nistration. The present

PﬁRP@Pf_V'iTGH‘BQ‘F%%"%W@Bglclﬁﬂlépﬁ%,d&lw'Bﬂrpw&}H@Q?tqrd}ﬂa“n- The
e L s B R L N N R
im:lm:!asmei synitoaticvdndhnatuphlegumas, ot exainplen draggpicablhe acacia,
(r;naerﬂr\;d?creﬂulcse and the like. For parenteral administration, sterile
suspensions and solutions are desired. Isotonic preparations which generally
contain suitable preservatives are employed when intravenous administration is

desired.

Advantageously, the combinations of one or more glucose reabsbrption
inhibitors and one or more antidiabetic agents of the present invention may be
administered 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 additional
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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The daily dosage of the products may be varied over a

wi de range from1 to 1000 ng per adult human per day.
W@-005018b2 admi ni stration, the conmpositions ar ePCT/US2004/024626

preferably provided in the formof 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 mlligrans of

the active ingredient for the synptonmatic adj ust nent

of the dosage to the patient to be treated. The

conmpounds may be adm nistered on a reginen of 1 to 2

ti mes per day. The dosages, however, may be varied

dependi ng upon the requirenment of the patients, the

severity of the condition being treated and the

conpayng,HehRg f%%?é%ya%qmn dHﬁ‘?’n e RIS a %létyor capsule, the

adni ni st At 6n or post - peri odi ¢ dosi ng nay be
aﬂwbm&w@coﬁmmhenabawbehmxuMnedwn&uanonﬂ roRtdc uni t

iveceulrahacer e fbonties Sueh 3 SRS Gheerg water and

PEIRENNS BB Vel BRI Ede FRIPSOhe sshiy] ulaBIRI AN Gersd LpiBants,
anpoul es, auto-injector devices or suppositories; for

disiategrating bgeals, aricheolariag agentsutan algodle ipeoingsaigd into the

AT, Pl RSP R 3l Bk o

Ry BLEH akYldcdser o Isathilatbse f € @W@iém‘sl Matral and synthetic
once-nont hly adm ni strati on; for exanple, an insoluble

guins suth eracaeia, \tr@ggéaﬁmmosods%wlﬁ%tet sediyeraiesrate.
%gghﬁlpﬁgﬁtgggaﬁgag&ﬁgmt IRYe %g)d?urﬂ ea?:%‘iaterg&ﬂpﬁ &MBride and

|nJec ion. r prepari
perkes iDisiatsgraterh ircdudeblitiat lintiatipn) starqdralmahyl eadlulose,
i ngredient or ingredients arF m xed with a
agaly haolenitecxanthahn gugy and the k@nyent i onal tabl et i ng
i ngredi ents such as corn starch, |actose, sucrose,
sorbitol, talc, stearic acid, nmagnesium stearate,
di cal Whﬂamelpl‘tbs ;pinedsmtomveg‘dm is aiwectadﬂerthptaainmatsﬁatlon@lf a
di | water, to form a, sol |dgrefor{mnle%tulsp

Y,

@@ilppoﬁem%qw%mg be co-administeréd simul

sequentially, or in a single pharmaceutical composition. Where the compounds
are administered 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, including patient age, weight, diet and time of administration, will

result in the need to adjust dosages.
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honobgeneous m xture of one or nore disclosed glucose
reabsorption inhibitors and one or nore antidi abetic
wag@snslsonr a pharmaceuti cal ® acceptabl e salt POEUSIING024626

When referring to these prefornul ati on conpositions
ashonogeneous, it is nmeant that the active ingredient

or ingredients are dispersed evenly throughout the
conposition so that the conposition nay be readily

subdi vided into equally effective dosage forns such as
tablets, pills and capsules. This solid preformulation
conposition is then subdivided into unit dosage forns

f th b.
about TBeRe SR PRATRE RO L% AERER! DYBRuH B ik B <
abnfifistaPe € fethe forvesTlibeBomENtelivaB) §fste®t, pidH as sfndlihe
novel conposition can be coated or ot her wi se

voipoehae®sides largedenivnaeliss yesiclsmaairovltilametasvesicles.
IR nETanRRERGRE Yality ik Aithiding BiF nbPRhd to

@\ﬂ‘ﬁﬁﬁ R stch a@ghbapmatdmdnges regiegdrayatingf, an
envelope over the forner. conmponents can be

@bgapmtmlqwawamwe%.wqpaﬁwylﬁmlmssea%@wrb&r esi st

[ d nner

SRk hERM B, BndsHhatiO R e, PRESHTdRIC 2ab 0o,
]gbhbeyﬁatr\]dyhnbﬁtcéas?aacwtmettqﬂgmufonmhqroatnesrdlamjl used

or enteric er oat suc rials

e e R BERT IS PP VI Be. fFtreldide sdch as

I I

g@%?gc%@e% %ﬁd%PgAul%@&t ooﬁr“sent‘é%:re]ﬁmcml Cé"}/ méﬁggggt Estht@ffcholesterol or
cuanpbsichpesterokfrede present invention may be

i ncorporated for admnistration orally or by injection
i ncl ude, aqueous solutions, suitably flavoured syrups,

aquUeoySoRY F&huls YR PENG b disdlesdd Rrmulsdit favigeanthat some
with edible oils such as cottonseed oil, sesane oil
cootaundsiin tiig compositions of the invention may have one or more
asymmetric carbon atoms in their structure. ltis intended that the present
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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peanut oil, as well as elixirs and simlar
phar maceuti cal vehicles. Suitable dispersing or
waempenddng agents for aqueous suspensi ons, i NBCTIUS2004/024626
synthetic and natural gunms such as tragacanth, acaci a,
al gi nate, dextran, sodi um carboxynet hyl cel | ul ose,
met hyl cel | ul ose, pol yvinyl pyrrolidone or gelatin. The
liquid forms in suitably flavored suspendi ng or
di spersing agents may al so include the synthetic and
natural guns, for exanple, tragacanth, acacia,
nethyl cellul ose and the i ke. For parentera
dm ni strati on steri ﬁ suspensions a d_so %tlog) are onti
PF%C&SS?EJS‘PF HP&”%P%@ PAA C%‘P8H“§%ﬁ‘8?%r g e yention

e AL B MRERS YRSt MRTsGHhErsC isYisdmehe thy"éé éwsé\@ted by
admnistration is desired. Advantageously,

conventianad techoiquasesush ampeep@r@tt\&@hrpmg@rﬁ@hwo mhe

P Tud BeRSalya £ aths lEpahbne T T gt #om as o

Aaikiure d@PsemeOodsiiste stdrabisdmidry. dbeatsh-raentie forms may be
adm nistered in divided doses of two, three or four

obtaiged dyisjthergyrthepivs deselitiony Therenpeusisamay, for example,
%%é\%g v% LM thaf! cBHp%fn%n?é“Q(mQﬁt §rs°6y %heaﬂ%cﬁhﬂ:{‘u@% such

anti et1c agents accordi I Ng resent | nven
taarthbeﬁomniailucm sﬁ@aetéredmend: pama&glsaﬂtdonhaim t Dhe campoimds

S, Blsar e o DY AT kAgS 4o Grohiah P HEIG o 9 oeckby
rcﬁ?émgfop ;Fﬁ’ic %%P\Q)gdrﬁfl)ﬂ'aﬂo%re&yb%llbg%gh% §&84raflon, and removal of

trans system 't age adm nistration
e bhlralfawtﬂtargeAltbmatwatw thepasmpathds nidyalme resolved using chiral

ipternmttent thrpu t.he dps nme

chthlagray. ' (hReS et nies ol % REhatl weirgpent invention is
ﬁrﬂbh@éd% c@a@saal &icH IBGm%fﬁé b¥ StetEbidoRRIPPBEBE, £&2Wel@s mixtures
conbined with an oral non-toxi c

of cis and trans isomers, mixtures of diastereomers and racemic mixtures of

enantiomers (optical isomers) as well.

The therapeutic effect of the glucose reabsorption inhibitor administered
alone or in combination with one or more additional antidiabetic agent(s) in
treating diabetes, Syndrome X, or associated symptoms or complications can
be shown by methods known in the art. The following examples of synthesis
and combination treatment with SGLT inhibitors and antidiabetic agents are
intended to illustrate the invention but not to limit it.
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phar maceutical ly acceptable inert carrier such as
et hanol, glycerol, water and the |ike. Mreover, when
wale®snedInr necessary, suitable binders; | ubriBenus2004/024626
di sintegrating agents and col oring agents can al so be
i ncorporated into the mxture. Suitable binders
include, without limtation, starch, gelatin, natura
sugars such as glucose or beta-lactose, corn
sweet eners, natural and synthetic guns such as acaci a,
tragacanth or sodi um ol eate, sodi um stearate,
magnesi um st earate, sodi um benzoate, sodium acetate,
sodium chl oride and the like. Disintegrators include,
without [imtation, starch, nethyl cellul ose, agar,
bengomyirgheti@BhBAicH EXaAiled he |ike. Wierein the
present” invention is directed to the adm nistration of
a combi nation, the conpounds nay be co-adm ni stered

Si I equ kally,. or_in a.singl .
ool e SRR eaf R S Bt ipdiad 05, & Rififidinyes gegerived
2BV BIiIs tes SANFRABT RIcHbM, tHehedtvifien, id HRSAGRSHdRd aaieds.
conpound gi ven per day, may not necessarily be the _
Jaese disgiosethep@peHBdE BIRYRM Mhadg asnprding tgirgitianal synthetic
4 Pl Helh i oAb RS Soinagel gromiy
aakthods! FhedScrméesané titk Exandgliey beloadproyidehgaweral guidance.
skilled in the art, and will vary with the particul ar
conpound used, the strength of the preparation, the

de of adm nistration, and the advancenent of the
gﬁ@@s&B@p@aﬂaiwm@nﬂeaW@d dint & Gy ickesAGr3904366 Ve pepectrometer
with the particular patient being treated, including
neiricetetraagethylstangh (TMB) et aandtdrhatestahdadin ni strati on,

will result in the need to adjust dosages. The novel
conpositions of the present invention can al so be
Example 1

2-{3-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl}-6-methyl-1H-indazol-4-yloxy} B-D-

HN—N
jeaave
HaC 0 o

wOH

glucopyranoside

0O

HO OH

OH

A. 1-(2,6-Bis-benzyloxy-4-methyl-phenyl)-ethanone: A mixture of 1-(2,6-
dihydroxy-4-methyl-phenyl)-ethanone (0.83 g, 5.0 mmol, Tsujihara ef. al. Med.
Chem. 1999, 42, 5311), benzyl bromide (3.42 g, 20 mmol) and potassium
carbonate (6.9 g, 50 mmol) in DMF (15 mL) was stirred at 80 °C for 3 h. The

mixture was filtered and the filtrate was diluted with ethyl acetate. The organic
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adm nistered in the formof |iposone delivery systens,
such as small unilanellar vesicles, large unilanellar
woemsolss2 and nultilanell ar vesicl es. Li posonPST/T8I000H@24626
formed froma variety of lipids, including but not
l[imted to anphipathic |ipids such as
phosphati dyl chol i nes, sphi ngonyeli ns,
phosphati dyl et hanol am nes, phophati dyl chol i nes,
cardi ol i pi ns, phosphati dyl seri nes,
phosphati dyl gl ycerol s, phosphati dic aci ds,
phosphati dylinositols, diacyl trimnmethylanmoni um
propanes, di di met hyl anmoni um pr opanes, a

d /] _ _ d .
ST weﬁhét? WV RIEF arkrne, siief ¥8" @nhwwé?aoaw\ sulfate
AR B R PR iR ey e At rgcane o
dffdrgl threntitled bempdurd|(b56dg,fa% ) bsanidff-whitewoldént t hat
empauadi e e !
SR N PN LD E I NS
FbpuGM: 7ol silspenBlcioiasart i 3418, REARRRI) PR GMethanol

I nc wthin its scope the steréochemcally pure _
wasaddéed pbodatedpotaseiucn hpdioxite @sS ged Immel)t Aedithe mixture

e S L R R S T
darBsliehp®s SPBBIGS 1MBMNIE) WaP ataee tarky theipitGad was stirred at

separation nmethods such as fractional crystallization

rapth iesratusgr dher TLECShIWREBO remaining ketasieelds mayaker was

r.at f . . Of : ot . .
SRR s P25 "Bl BlhIBBT -8R LER omlppipd b fration
wastiashlvitl vatéd, deedcirdsrearystaliiasd frombisthehbléther to give the titled
chr omat o(glrg(ﬁhy. Pure stereoi somers may al so be

3

GReRRIEY . ghétvgas W'P%@ﬁyﬁﬁﬁbﬁ-opr iate .

és: gf(gg:g-%gg)io?lé‘-ye%z&ﬂfr&ng—%-ﬁ L D%y BF 3 F-mQhyR¥h &SI 8ropan-
1-one: A solution of Part C (1.80 g, 3.78 mmol) in ethanol (20 mL) and ethy
acetate (20 mL) was hydrogenated over 10% Pd-C (0.5 g) under H2 (40 psi) for
4 h. The catalyst was removed by filtration and the filtrate was concentrated in
vacuo. The residue was crystallized from ether/hexane to give the titled
compound (1.11 g, 98%) as a white solid. ‘

D. 3-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl}-6-methyl-1H-indazol-4-ol: To a
solution of Part C (0.30 g, 1 mmol) in ethylene glycol (2 mL) was added
hydrazine (0.064 g, 2 mmol). The reaction mixture was stirred for 20 min at
room temperature, then heated to 160 °C for 2 h. The solution was allowed to
cool to room temperature, and it was poured into water (10 mL). The pH was
adjusted to pH 7 by addition of acetic acid, and the mixture was extracted with
ethyl acetate. The organics were washed with brine, dried over anhydrous
sodium sulfate and concentrated in vacuo. The residue was crystallized from
ether/hexane to give the titled compound (0.19 g, 65%) as an off-white solid.

E. 2-{3-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl}-6-methyi-1H-indazol-4-yloxy} B-
D-glucopyranoside and 2-{3-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl]-6-methyi-
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reactions. Some conpounds in the conpositions of the
present invention nmay have various individual isoners,

W@ @k/0as9t rans and cis, and various al pha and PET/aS2004/024626
attachnents (bel ow and above the plane of the
draw ng). In addition, wherethe processes for the

preparation of the conpounds according to the
invention give rise to mxture of stereoi somers, these
i somers may be separated by conventional techniques
such as preparative chromatography. The conmpounds may
be prepared as a single stereoisoner or in racemc
formas a m xture of sone possible stereoisoners. The

Hinndazedd\doxydrar®-rasetie-Diglacerytabgsidet fera sghitibesif Part D
(50 il inrRi SRR e Srssif Poifes BbAbPRAtR A3 o
3. SQ’ﬁ‘rﬂbﬂUﬁﬁlow‘é@O& a8ditioe of 2R bLiRfah- dé?:‘eﬁato@ De@'&rﬁgbﬁanosyl

pairs by salt formation. The compounds
bresude €d4 by, davatatht The rﬁaxglentmlxwrehmaa‘stumd( at raony,

el B TEEpaeaer uferd ALt wBShedivin eyl apetate.

weihryaaaetaf& sSIHeH wa%l WasHé&Pwﬁﬁ’Wé‘PQﬁd HeD&ried over
resol ved using chiral chromatography. ess ot herw se

Fhwdpus srdiggopdfade apdeopeesisatedii /n\venum  hiesresiduenwas]

AR el A B B B3R e 6 acBon o
eddcass ef pormshinaRaricIeRsel ThEirssuieg nikiued atisi QIRIPBat room
éo ptical isoners) _as well. The therapeutic effect of

terpemtlED¥eigis deni sHids warifitsrechand washedadthmetbt

Sk, ORI L0 10,055 IS 0Pl e
axer anhyxdmwsﬂdaﬂnsswfatmamd ooncaigdtéd @ vatso.CHhe peoduct was

péggg\é\fg bé)/c n%rﬁg )c’)\gg] slllpcat ge(:el glruttlng -l\;\t}teh rfncc)altllaonvgllcﬂlordform
(5:100) to give the title compound (0.010 g, yield: 4%, by-product) as an off-
white solid; eluting with methanol/chloroform (10:100) to give the title compound
(0.096 g, yield: 42%) as a white solid. "THNMR (300MHz, CDs0D) § 7.11 (s,
1H), 6.95 (d, J = 8.23 Hz, 1H), 6.86 (s, 1H), 6.61-6.58 (m, 2H), 5.22 (d, J = 7.66
Hz, 1H), 4.48 (t, J = 8.69 Hz, 2H), 3.95-3.90 (m, 1H), 3.74-3.68 (m, 1H),/3.64-
3.59 (m, 1H), 3.55-49 (m, 2H), 3.45-3.36 (m, 2H), 3.21-3.13 (m, 3H), 3.03-2.97
(m, 2H), 2.43 (s, 3H). MS: m/z (MH") 457.

Example 2

2-{3-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl]-6-methyl-1H-indazol-4-yloxy}-6-O-

acetyl-B-D-glucopyranoside
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and conbination treatment with SGT inhibitors and
anti di abetic agents are intended to illustrate the
WO pwsoiisen but not to limt it.G Synthetic Cheai/watood/024626
Exanpl es The invention features substituted indazol es
of formula(ll) as described above in the Summary
section, the description, and the appended cl ai ns.
These di scl osed conmpounds may be made according to
traditional synthetic organic chem stry nethods or
according to matri x or conbinatorial chem stry
nmet hods. The Schenes and t he Exanpl es bel ow provi de
general guidance. 1HNWR spectra were nmeasured on a
Brucker AC-300 (300 MHz)iNspectronmeter using
tetramet hyl sil ane (TMVS) st andar d.

2-{3-[2-(2,3-D hydn%C gr an- 5>y1) =@t hyl ] - 6- net hyl -

1 Hindazol -4-yl oxy} b-Dglu op&%§n05|de H C A

1-(2,6-Bis- benzyloxy 4- methyMyphenyl ) - et hanone: A

m xture of 1-(2, 6- @dr gxy- -nethyl phenyl ) - et hanone
(0.83 g, 5.0 mmol, T ujihara et®Hal. Med. Chem 1999,

42, 5311), benzyl br&nmide (8H42 g, 20 mol) and

pot assi um car bonate (6.9 g, 50 mmol) in DWVF (15 niL)

was stirred at 80 OC for 3 h. The mxture was filtered
Taeditteheorhpbundivasiiesiatid ag acbwpmhluet imyExamslbart GPar"d' Ee "HNMR

(S0P k&%ﬁmﬁ%&?ﬁa GnTEG. éﬁ@rﬁémame@waﬁe@ 658 (d, J =
SYEAHL NS [SH UT T, 3146 RaE= 8 874 G A% (m,
169)f 4254 485, 1 1), B.69-3.58 (m, 2H). 3.54.3.42 (m, 3H), 3.16-3.11 (m,

b, & ZaBary ). BAlendn | eé‘ige@%mﬁsm?wﬁ' 499"

(1.56 g, 4.5 mol) in 20 nL of ethanol was added
powder ed potassi um hydroxide (0.5 g, 9 mmol), and the
m xture
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was stirred at roomtenperature for 10 mn.
2, 3- D hydr o- benzof uran-5- carbal dehyde (1.66 g, 11
wonwks)pi1sas added, and the mixture was stirred BCT/USZING/024626

tenperature. Wien TLC showed no renai ni ng ketone (48

h), water was added to quench the reaction. The

precipitated solid was collected by filtration, washed

with water, dried and recrystallized from

et hanol /ether to give the titled conmpound (1.80 g,

84% as yellow crystals. C

3-(2, 3~Di hydr o- benzof uran-5-yl)-1-(2, 6-di hydr oxy- 4- met

hyl - phenyl ) - propan- 1-one: A solution of Part C (1.80

g, 3.78 mmmol ) in ethanol (20 nL) and ethyl acetate (20

m.) was hydrogenat ed over 1&0320 Ea-!g3(0.5 g) under H2

(40 psi) for 4 h. The catal enoved by

fiItration and the filtrate was concentrated in vacuo.
he residue was crystallized from ether/hexane to

22 By b BB AL Aldiopniy 6-0B oM< ety O Fea%e 94fyloxy}
b f 5-vyl t hyl 6- et hyl
By o o e 2ol Ut fon ot bart € 10 a0 g 1

nmmol) in ethylene glycol (2 nmL) was added hydrazine
(0.064 g, 2 mmol). The reaction mxture was stirred
for 20 mn at roomterrperb! ane, then heated to 160 0OC
3 >éto room
tenperature, and it was er J(10 m.). The
pH was adj usted to phy,¢ , 5f &etic acid,
and the mxture was extractedlw thyethyl acetate. The
organi cs were washed w th br@ ne) ~dried over anhydrous
sodi um sul fate and conck@atate , vacuo. The residue
was crystallized fromether/héxané to give the titled
conpound (0.19 g, 65% as an O -white solid. E
2-{3-[2-(2, 3-Di hydro-benzof uran-5-yl)-ethyl]-6-nethyl -
1 Hindazol -4-yl oxy} b-
The title compound was prepared from 1-(2,6-bis-benzyloxy-4-methyi-phenyl)-

ethanone and 2,3-dihydro-benzo[1,4]dioxine-6-carbaldehyde by the same
procedure as described in Example 1. 'HNMR (300MHz, CDsOD) § 6.85 (s,
1H), 6.71-6.67 (m, 3H), 6.59 (s, 1H), 5.20 (d, J = 7.51Hz, 1H), 4.17 (s, 4H),
4.12-4.07, (m, 1H), 3.93-3.88 (m, 1H), 3.72-3.66 (m, 1H), 3.62-3.56 (m, /‘lH),
3.52-3.47 (m, 2H), 3.41-3.36 (m, 1H), 3.22-3.16 (m, 1H), 2.98-2.92 (m, 2H),
2.41 (s, 3H). MS: m/z (MH") 473.

Example 4

2-[6-Methyl-3-(2-naphthalen-2-yl-ethyl)-1H-indazol-4-yloxy]-3-D-

glucopyranoside
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D- gl ucopyr anosi de and
2-{3-[2-(2, 3- D hydro-benzofuran-5-yl)-ethyl]-6-nethyl 1
wokiseaset - 4- yl oxy}-6- O acetyl - b- D- gl ucopyr aneeT/t82004/a24626
a solution of Part D (0.15 g, 0.5 mml) in acetone (1
m.) was added potassium carbonate (0.35 g, 2.5 mmol),
foll owed by addition of 2,3,4,6-tetra-0O acetyl -
a- D- gl ucopyranosyl bromde (0.41 g, 1 nmol). The
reaction mxture was stirred at roomtenperature for
24 h. Then solids were filtered and washed wi th et hyl
acetate. The ethyl acetate solution was washed with
wat er and brine, dried over anhydrous sadi um sul fate

and concentrated in vacuogn¥he resi e=-:@ di ssol ved
in methanol (2 L) and chl gr o @ , followed
af’bonat e. The

by addition of excess of
e'd._at room tenperature

resulting mxture was s
foltered and washed with

overni ght. Then solids

et hyl acetate. The et hyl te solution was washed
with water and brine, drie@pover anhydrous sodi um
sul fate and concentrated_jild_vacuo. The product was
purified by chromatograp gﬁilica gel: eluting with
met hanol / chl or of orm (5:100) t0 give the title conmpound

(0.010 g, yield: 4% by-product) as an offv\hite sol i d;
ut-i, Wi th thanol/chl of or 0: O ive the
e'l @%‘?FBB%%E(’\@SO@GP@“% @éf]%i E@ (R/HY angtyi-ghenyl)-
SJeﬂZMS %f%bm%ﬂgg%h%%bﬂgé é?m]e' %rgc?ﬁ% éﬁjde cr ed in
(Ekandple 17."9BIMR (406MHz4 CEBOD), 5 2.78 (8n,BH )17, 72@, AH), 7 45 ~7.39

iy 315 8808, 10 0d i SR AR, o TS A gsié"lmwo

1 71@@%62 %d&h 2, 3.88 43 £5 (m3h), é@s ”ééz((M*’?)H) 2.45 (s

BI-DBN[&J(I/Z (BAI-H)T)Mﬁﬁro benzof uran-5-yl)-ethyl ] -6-net hyl -
1 Hindazol - 4-yl oxy}-6-Cacetyl -

Example 5

2-{6-Methyl-3-[2-(5,6,7,8-tetrahydro-naphthalen-2-yl)-ethyl]-1H-indazol-4-yloxy}-
B-D-glucopyranoside

HNN '
ol

HO

o)
OH

HO
OH

The intermediate, 1-(2,6-bis-benzyloxy-4-methyl-phenyl)-ethanone, was

treated with 2-naphthaldehyde as described in Example 1, Part B. Subsequent
catalytic hydrogenation as described in Example 1, Part C, provided 1-(2,6-
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b- D- gl ucopyranosi deHN- N OH The title conpound was
isolated as a by-product in Exanple 1, Part E. 1HNMR
W@ 308H592 CD30OD) d 7.08 (s, 1H) 6.95-6.92 (m REN/USBOBI24626
(s, 1H), 6.58 (d, J = 6.67Hz, 2H), 5.19 (d, J =
7.66Hz, 1H), 4.46 (t, J = 8.67Hz, 2H), 4.43-4.38 (m
1H), 4.23-4.18 (m 1H), 3.69-3.58 (m 2H), 3.54-3.42
(m 3H), 3.16-3.1 1 (m 3H), 3.01-2.96 (m 2H), 2.42
(s, 3H), 1.93 (s, 3H. Ms: mz (MH) 499. Exanple 3
2-{3-[2-(2, 3-D hydro-benzo[ 1
, 4] di oxin-6-yl)-ethyl]-6-nmethyl-1 Hinclazol -4-yl oxy}

DR PR SR N L0 e ABRBS ropan-

ohB a0 By deld vt 3 -Flirthed tieabfBAOOthis by-product as described in
]d|0X|ne 6- car bal dehyde by the sane proge ure as

FxemleddPart Beagd.affordedidiieoompgun

87%;)7(% 9Hs. §9§‘ nhQ-l §8§9(s(§59%*§1]43, 15__@ é%(é J=

17 '4933H§ $|8§(:ma4 #&*)J 3127@5132 Gﬁ-l)( 3,.75LH)3, 3£(rﬁ258|%5§26m 2172 (m,
-3.36 (m

@M) 21|453 (s23igB-12892 ‘(H)W ;_rH)4,H )2M&r /g, ( 4605: m z
(MH) 473. Exanple 4

2-[ 6- Met hyl - 3-(2-napht hal en-2-yl -ethyl)-1

H-i ndazol - 4-yl oxy] - b-Dgl ucopkaaipleicdeHN- N HO The
title conmpound was prepared from

1- (2, 6- bi s- benzyl oxy- 4-net hyl - phenyl ) - et hanone and

2 PR BRI HRAY 5 N AIBR- SR RIS S G- RS-HBSE 250 28-D-

glucopyranoside
AN~ e

HO

0]
OH

HO
OH

The title compound was prepared from 1-(2,6-bis-benzyloxy-4—methyl—ph{enyI)—
ethanone and 6-methoxynaphthalene-2-carbaldehyde by the same procedure
as described in Example 1. "THNMR (300MHz, CD3COCD3) & 7.75-7.7(m, 3H),
7.5-7.45(1H), 7.25-7.2(m, 1H), 6.9(s, 1H), 6.6(s, 1H), 5.77(d, J = 7THz, 1H),
3.89(s, 3H), 3.75-3.7(m, 2H), 3.65-3.55(m, 3H), 3.5-3.1(m, 4H), 2.39(s, 3H).
MS: m/z (MH") 495.

Example 7

2-{3-[2-(6-Methoxy-5,6,7,8-tetrahydro-naphthalen-2-yl)-ethyl]-6-methyl-1H-
indazol-4-yloxy} B-D-glucopyranoside
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Exanpl e 1. 1HNVR (400MHz, CD3OD) d 7.78 (m 3H), 7.72

(s, 1H), 7.45 - 7.39 (m 3H), 6.89 (s, 1H), 6.65 (s,
wakhos06152¥ (d, J = 7.9 Hz, 1H), 3.93 (d, J = 1BCODUEWN4/024626
1H, 3.76 - 3.66 (m 2H), 3.58 - 3.53 (m 4H), 3.48 -
3.32 (m 3H), 2.45 (s, 3H. M5 mz (MH) 465. Exanple

5

2-{6-Methyl -3-[2-(5,6,7,8-tetrahydro-napht hal en-2-yl) -
ethyl]-1 Hindazol -4-yl oxy}- b-D-glucopyranoside HN N

HO OH The i nternedi at e,

1- (2, 6-bi s-benzyl oxy- 4- net hyl - phenyl ) - et hanone, was
treated with 2-napht hal dehyde as descri bed in Exanple

1, Part B. Subsequent catmiiti < naCEIi on as
described in Exanple 1, Pa )
1(26D|hydroxy4msth henyl) 3(5678tetrahydr

o- napht hal en-2-yl)-pro 1-Pone as a by-product.

Further treatnent of this product as described in
Exanple 1, Part D and E, rded the title conmpound.

1HNMR (400MHz, CD3OD) d Ho (s, 1H), 6.93 (m 2H),

6.87 (s, 1H) 6.61 (s, 1H), %124 (d, J = 7.73 Hz, 1H),

3.94 (d, J = 12.05Hz, 1H), 3.75 - 3.34 (m 5H), 3.25 -
2.72 (m 8I—|),243(s,3|—|),181-177(m4|—|)|\/8
ﬂ,mtgrrpwﬂm}e 4€8.6-bisdarnzylaxy-4-methyl-phenyl)-ethanone, was treated with

S oty BRRIRER fs Hesr Bt i exertig ¥ Part .
Subsequent catalytic hydrogenation as described in Example 1, Part C,
provided 1-(2,6-dihydroxy-4-methyl-phenyl)-3-(6-methoxy-5,6,7,8-tetrahydro-
naphthalen-2-yl)-propan-1-one as a by-product. Further treatment of this by-
product as described in Example 1, Part D and E, afforded the title compound.
'HNMR (300MHz, CDsCOCD3) § 7.2-7.0(m, 2H), 6.95-6.85(m 3H), 6.6(s, 1H),
5.6(s, 1H), 5.27(d, J = 7Hz, 1H), 3.95-3.85(m, 1H), 3.75-3.55(m, 6H), 3.37(s,
3H), 3.3-3.2(m, 1H), 3.1-2.6(m, 8H), 2.05(s, 3H). MS: m/z (MH") 499.

Example 8

2-{3-[2-(6-Methoxy-1,2,3,4-tetrahydro-naphthalen-2-yl)-ethyl]-6-methyl-1H-
indazol-4-yloxy}-p-D-glucopyranoside

HN-N
\ OCH;
O

HO

O
OH

HO
OH

Intermediate 1-(2,6-bis-benzyloxy-4-methyl-phenyl)-ethanone, was treated with
6-methoxynaphthalene-2-carbaldehyde as described in Part B of Example 1.
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The title conpound was prepared from

1- (2, 6-bis-benzyl oxy-4-net hyl - pb(enyl)- ethanone and
wo208iay napht hal ene- 2- car bal dehyde by the saP@T/US2004/024626

procedure as described in Exanple 1. 1HNVR (300MHz,

CD3COCD3) d 7.75-7.7(m 3H), 7.5-7.45(1 H),

7.25-7.2(m 1H), 6.9(s, 1H), 6.6(s, 1H), 5.77(d, J =

7Hz, 1H), 3.89(s, 3H), 3.75-3.7(m 2H), 3.65-3.55(m

3H), 3.5-3.1 (m 4H), 2.39(s, 3H. Ms: nlz (MH) 495.

Exanmple 7

2-{3-[2-(6-Met hoxy-5, 6, 7, 8-tetrahydro-napht hal en-2-yl)

: e%”%cﬁdm&%%h@ﬂb@%%de%@%@f%@ of Example 1
gyro(v%eﬁf Pl \Xné‘t E&Q?%o?ﬁyét-ﬂf ngn 16 car%al de'ﬁe?) A@%&ahydro-

reat ed oxynap t hyde as
da;sra:thakemelz-lyh ﬁmaapﬂeoue aBar by—BroctEujhs eyuber treatmenyttofdhls by-

BKC%{H g telsc?r e )%é:r%e‘g I5artsEE) ”,PA E affordaed the title compound.
AR S o R PR ST 578, 1
6;65|a6 ﬁducsz) FET (e H)r B&1feknt =dHz HiY, Hp-DL26(ac2HHS3.95-

t ff d
TR Bt Ae: STENGr - S00M EHoe OSBRI 3:0r 2]

* 7 d
%@z %%h?ﬁ;%?%é%ﬂz&ﬁ%w@?-3@%&5%%%“* 3
3.37(s, 3H), 3.3-3.2(m 1H), 3.1-2.6(m 8H), 2.05(s,
3H. M5 m MH+) 499. I 2-{3-[2-(6-Met hoxy-1
, ;D 3,4-tetr ghy(/dr o2 napht hgﬁw - ei hy{] - é nmet hyloi()ll
H ndazol - 4-yl oxy}-b- D gl ucopyr anosi de
2-{3-[2-(4-Methoxy-phenyl)-ethyl]-6-methyl-1H-indazol-4-yloxy} B-D-

glucopyranoside
AN O
(0 .
0

HO

0
OH

HO
OH

The title compound was prepared from 1-(2,6-bis-benzyloxy-4-methyl-phenyl)-
ethanone and 4-methoxy-benzaldehyde by the same procedure as described in
Example 1. 'THNMR (300MHz, CD30D) § 7.18 (s, 1H), 7.15 (s, 1H), 6.86 (s,
1H), 6.82 (s, 1H), 6.80 (s, 1H), 6.61 (s,1H), 5.23 (d, J = 7.78 Hz, 1H), 3.92 (dd,
J=1.79,10.04 Hz, 1H), 3.75 (s, 3H), 3.72-3.35 (m, 6H), 3.25-3.15 (m, 1H),
3.10-2.94 (m, 2H), 2.43 (s, 3H). MS: m/z (MH") 445.

Example 10
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HNN ~ OCH HO - [ OH Internediate
1- (2, 6-bi s-benzyl oxy- 4- net hyl - phenyl ) - et hanone, was

wo e@anedon t h 6- net hoxynapht hal ene- 2- car bal dehpdBUS®04/024626
described in Part B of Exanple 1. Subsequent catal ytic
hydr ogenati on as described in Part C of Exanple 1
provi ded
1- (2, 6-di hydr oxy- 4- et hyl - phenyl ) - 3- ( 6- met hoxy- 1
, 2,3, 4-tetrahydronapht hal en- 2-yl)-propan-1-one as a
by- product. Further treatnent of this by product as
described in Exanple 1, Parts D and E, afforded the

I oundl CgCDSdllers
%nﬁfﬂ (2o X@é{f}%ﬂw}w @% iyl- %E}%m 62@)54~a'loe<¢/h{3(@ﬂ)
gi&é noéza 521(d J :7Hz 4.5-2.25(m 2H),

. 95-73.85(m 3.72(s, 3H) 37355(m6|—|)
3.3-3.05(m 2H) 3.0- 2. BN H) , (s 3H), 1.95-1
.7(m 2H), 1.5-1.35(m y (M ﬁgg Exanpl e
9 2-{3-[2-(4-Met hoxy- phd = ~rret hyl -

H i ndazol - 4-yl oxy} b- Dgi et %/)r anoside HN- N HO OH The
title conpound was pre d ffrom

1- (2, 6- bi s- benzyl oxy- 4- netlhy)|- phenyl ) - et hanone and
4- met hoxy- benzal dehyde byomh® sane procedure as
described in Exanple 1.4 (300MHz, CD3OD) 6 7.18
(s, 1H), 7.15 (s, 1H), 6.864s, 1H), 6.82 (s, 1H),
6.80 (s, 1H), 6.61 (s,1H), 5.23 (d, J = 7.78 Hz, 1H),
3.92 (dd, J = 1.79, 10.04 Hz, 1H), 3.75 (s, 3H),

FhE4itR: go?né&ﬁno(s\%s p%eggr'e%' flom (1r122,%—'E%s-benzyloxy-4-methyl-phenyl)-
ethanone and 4-ethoxy-benzaldehyde by the same procedure as described in
Example 1. 1HNMR (300MHz, CD30D) 8 7.16 (s, 1H), 7.14 (s, 1H), 6.86 (s,
1H), 6.81 (s, 1H), 6.78 (s, 1H), 6.61 (s, 1H), 5.23 (d, J = 7.67 Hz, 1H), 3.99 (q, J
=7.10, 7.01 Hz, 2H), 3.95-3.90 (m, 1H), 3.72 (dd, J = 5.62, 6.42 Hz, 1H), 3.65-
3.35 (m, 7H), 3.25-3.15 (m, 1H), 3.10-2.96 (m, 2H), 2.53 (s, 3H), 1.36 (t, J =
6.96 Hz, 3H). MS: m/z (MH") 459.

Example 11

2-{3-[2-(4-Chloro-phenyl)-ethyl]-6-methyl-1H-indazol-4-yloxy}-B3-D-

glucopyranoside
HN-N
\
(o

I 0O

HO

0]
OH

HO
OH
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3.10-2.94 (m 2H), 2.43 (s, 3H). M5 niz (MH) 445.

Exanpl e 102-{3-[ 2-(4- Et hoxy- phenyl ) -ethyl]-6-nethyl -
wokisdawrset - 4- yl oxy} b-Dgl ucopyranosi de HN- N / PEDUBED04/024626

The title conpound was prepared from

1- (2, 6- bi s- benzyl oxy- 4-net hyl - phenyl ) - et hanone and

4- et hoxy- benzal dehyde by the sanme procedure as

described in Exanple 1. 1HNWMR (300MHz, CD30D) 7.16 (s,

1H), 7.14 (s, 1H), 6.86 (s, 1H), 6.81 (S, 1H), 6.78

(s, 1H), 6.61 (s, 1H), 5.23 (d, J = 7.67 Hz, 1H), 3.99

(g, J = 7.10, 7.01 Hz, 2H), 395390(m 1H), 3.72

s Guolinia fied el b s Ban b frsgghy-phenyi

bt%drfe ar?d Z- c@rl&@béﬁzal@éﬁu dé\@y the éahM‘b‘rbcéé&?re dXa8irded in
3-[2-(4-Chl oro- pheny ~et hyl ] - 6- net
Exanmledl - &Hmquoowrlz:gcw@m&mc&a Gae4l-[))Tﬁ§6t(St 1d), 6.62 (s,

TPTRS A T B ! B (1. e 35 106G HROME) A2 (A, J =

I
4.0 A0t T, SRS, B8 s 3 i

(MH249.6.86 (s, 1H1 6.62 (s, 1H)1523(d J=748
Hz1 1H)1 3.93 (dd, J = 1.95, 10.16 Hz, 1H), 3.72 (dd,
J =5.69, 6.40 Hz, 1H)1 3.64-3.35 (m 6H) 1 3.26-3.03

(m 3H), 2.43 (s, 3H. I\/BE)@@@ W) 449. Exanple 12
2-{3-[2-(4-Trifluoronethyl-phenyl)-ethyl]-6-nethyl -
H i ndazol - 4-yl oxy} b-Dgl ucopyranosi de

2-{3-[2-(4-Trifluoromethyl-phenyl)-ethyl]-6-methyl-1H-indazol-4-yloxy} 3-D-

glucopyranoside

HN-N
\ O
®
o)

HO

0]
OH

HO
OoH

The title compound was prepared from 1-(2,6-bis-benzyloxy-4-methyl-phenyl)-
ethanone and 4-trifluoromethyl-benzaldehyde by the same procedure as
described in Example 1. "HNMR (400MHz, CD3;OD) 6 7.56 (d, J = 8.09 Hz,
2H), 7.45 (d, J = 8.09 Hz, 2H), 6.90 (s, 1H), 6.66 (s, 1H), 5.26 (d, J = 7.7 Hz,
1H), 3.95 (d, J = 10.09 Hz, 1H), 3.75 (m, 1H), 3.63 — 3.45 (m, 5H), 3.31 - 3.20
(m, 3H), 2.44 (s, 3H). MS: m/z (MH") 483.
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HN- N OH The title conmpound was prepared from

1- (2, 6-bi s-benzyl oxy- 4-net hyl - phenyl )- et hanone and
wd2daosioi1senr orret hyl - benzal dehyde by t he sanme prBCEUS2084/024626

as described in Exanple 1. 1HNWR (400MHz 1CD3OD) d

7.56 (d, J =8.09 Hz, 2H), 7.45 (d, J = 8.09 Hz, 2H)1

6.90 (s, 1H1 6.66 (s, 1H1 5.26 (d, J = 7.7 Hz, 1H),

3.95 (d, J =10.09 Hz, 1H1 3.75 (m 1H1 3.63 - 3.45

(m 5H), 3.31 - 3.20 (m 3H), 2.44 (s, 3H. M5 mz

(M+) 483. Exanpl e 13

2-[3-(2-Benzofuran-5-yl -ethyl)-6-nmethyl-1

H i ndazol - 4-yl oxy] - b-Dgl ucopyranosi de H\v N A

1- (2- Hydr oxy- 6- met hoxymet hoxy- 4- net hyl - phenyl ) - et hanon

e: A mxture of E le 13

1- (2, 6-di hydr oxy- 4- net hyl= =et hanone (11.65 g,

70 nmmol ), brononethyl methyl ether (17.5 g, 140 mol)

and got assi um car bonate (48 [

hyiq, 350 mmol ) in

ZbetHBenzriusan-gad-athyl)-6umethyd-1 H-isdagel-4-wisyl-Brider at ur e
' .. The m xture was filtered and the filtrate

éﬁg&g{rgﬁ{)s@ggwth ethyl acetate. The organic | ayer was

washed with water and briney—Mried over anhydrous

sodi um sul fate and concent riat &d_iAvasuo., The crude

N
»
m‘

8ne( 0Q®) to yield
Id:Ol_FSQ% as yellow oil.

product was purified by c
eluting with ethyl acg}-
the title conpound (133
B. 0O
3- Benzof uran-5-yl - 1- ( 2- Hyglr oXy- 6z met hoxynmet hoxy- 4- net h
yl - phenyl ) - propan- 1-one: 50% adlreous pot assi um

hydr oxi de solution (6 nL) was @dded to a sol ution of
Part A (1.26 g, 6 nmmol) in ethanol (30 nL), and the

A. 1-(2-Hydroxy-6-methoxymethoxy-4-methyl-phenyl)-ethanone: A mixture of
1-(2,6-dihydroxy-4-methyl-phenyl)-ethanone (11.65 g, 70 mmol), bromomethyl
methyl ether (17.5 g, 140 mmol) and potassium carbonate (48 g, 350 mmol) in
acetonitrile (280 mL) was stirred at room temperature overnight. The mixture
was filtered and the filtrate was diluted with ethyl acetate. The organic layer
was 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 ethyl acetate/hexane (10:100) to yield the title compound
(13.1 g, yield: 89%) as yellow oil.

B. 3-Benzofuran-5-yl-1-(2-hydroxy-6-methoxymethoxy-4-methyl-phenyi)-
propan-1-one: A 50% aqueous potassium hydroxide solution (6 mL) was
added to a solution of Part A (1.26 g, 6 mmol) in ethanol (30 mL), and the
mixture was stirred at room temperature for 10 min. Then 5-
benzofurancarboxaldehyde (0.95 g, 6.5 mmol, Humphrey, Guy R., US Patent
5149838, 1992) was added, and the mixture was stirred at room temperature
overnight. 4-(Dimethylamino)pyridine (0.73 g, 6 mmol) was added to the

reaction mixture containing the chalcone, and the mixture was hydrogenated
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m xture was stirred at roomtenperature for 10 m n.
Then 5- benzof urancar boxal dehyde (0.95 g, 6.5 mol,
woleoslotsy2 Guy R, US Patent 5149838, 1992) waBCHUSMA4/024626
and the m xture was stirred at roomtenperature
overni ght. 4-(D nmethyl am no)pyridine (0.73 g, 6 mmol)
was added to the reaction m xture containing the
chal cone, and the m xture was hydrogenat edover 10%
Pd-C (0.35 g) under 30 psi for 4 h. The catal ysts were
removed by filtration, the filtrate was neutralized
with 10% aqueous HCl and extracted with ethyl acetate.
The organic | ayer was washed with water and brine,

aver 46%RPdrC aﬁl%og)aMes 36ipsifevt hatldheacatalystecwater remaeived by
f@?@\éﬁ:ﬁ?f'ﬂ@?@er esi . 63‘3 %/rlaés,hg}l i zed frﬁgl et ?%}ractegwnh

e'iﬁyé'éi‘:eté%e The orglamc Ia¥er was washed with water and brlne dr:ed over
enzof ur

an-5 di hydr oxy- 4- mat_j)(1 ) - pr
anmdrcmmmilumoslﬂfaé@ laud mncmtraigdtm Bacuo.23hg, re‘e,ldserwm )

areiplired hoshiont BV PIEGBAHound T 2 g eRte unite

dyligture was stirred at roomtenperature for 4 h,
guenched with water and extracted with ethy acet ate.

Qhe oi-Banrefusam-tadtls(Aedihysignsa- wthyl-shemﬂ) pERRas1-one: To
q/%cglhgé%]% gtrL@ &?Qg r%? Hrﬁ@@ﬁ]pﬁ{ég?lﬁgg?g}'}/‘ﬁL)aérﬁfjlsbBropanol (6

raby waﬁtad@édlﬁdﬁbpﬂ/i‘sescbdnoeatrg’ﬁdd dCut1 Bgnu\) t Thetdpdtion mixture was
acet at e/ hexane (50:50 8| ve the t tled conp

stireggatgoon) ’@n@per@g%a fcars4 Q @pnqﬂﬁ%yﬂ yvatgy and extragted with
TOVRERET 7 HETop U ks TRt e, g ver
arhypoousisodianesyifaip and cohcentréfedtin @abyot Adesande product was
RRea el R AR g i G B Al opans
(681504 give # titibd cormp&urRRt®z46 §Hield’-46%) as a yellow solid.

D. 2-[3-(2-Benzofuran-5-yl-ethyl)-6-methyl-1H-indazol-4-yloxy]-B-D-
glucopyranoside: The title compounds were prepared from Part C by the same
procedure as described in Example 1, Part D and E. "HNMR (300MHz,
CD30D) 8 7.69 (d, J = 1.98Hz, 1H), 7.51 (s, 1H), 7.37 (d, J = 8.62Hz, 1H), 7.22
(dd, J = 1.23, 8.35Hz, 1H), 6.89 (s, 1H), 6.79-6.78 (m, 1H), 6.65 (s, 1H), 5.26
(d, J = 7.67Hz, 1H), 3.97-3.93 (m, 1H), 3.76-3.64 (m, 2H), 3.62-3.52 (m, 3H),
3.50-3.43 (m, 2H), 3.27-3.17 (m, 2H), 2.46 (s, 3H). MS: m/z (MH") 455.

Example 14

2-[3-(2-Benzofuran-5-yl-ethyl)-6-methyl-1H-indazol-4-yloxy]-6-O-acetyl-p-D-

glucopyranoside
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(dd, J = 1.23, 8.35Hz, 1H), 6.89 (s, 1H), 6.79-6.78

(m 1H), 6.65 (s, 1H), 5.26 (d, J = 7.67Hz, 1H),
W@20F081598 (m 1H)1 3.76-3.64 (m 2H), 3.62- 3. BCT/(A2004/024626

3H), 3.50-3.43 (m 2H), 3.27-3.17 (m 2H), 2.46 (s,

3H). Ms: nlz (M#) 455. Exanple 14

2-[3-(2-Benzofuran-5-yl-ethyl)-6-nmethyl-1

H i ndazol - 4-yl oxy] - 6- O acetyl - b-Dgl ucopyranosi deHN- N

e The title conpound was isolated as a by-product in

Exanple 13, Part D. 1HNMR (300MHz, CD30OD) d 7.66 (d, J

= 2.38Hz, 1H), 7.48 (s, 1H), 7.37 (d, J = 8.28Hz, 1H),

7.20 (d, J = 8.45Hz, 1H), 6.90 (s, 1H), 6.77-6.75 (m

1H), 6.60 (s, 1H), 5.23 (HN-RN= 7.76Hz, 1H) 4.45-4.40

(m 1H), 4.25-4.19 (m 1 ) B

3.59-3.42 (m 3H) 3.25-3. m 3H) 45)(s, 3H),

1.93 (s, 3H). M rrizHg Wi

, 6-di nethyl -1 Hindazol - - D- gl ucopyr anosi de

A 3-[2-(2, 3-Di hydro- -yl)-ethyl]-1

, 6-di methyl -1 Hindazolf4-0ol: ZTo sol uti on of

3-(2, 3-di hydr o- benzof ur@n-5-yIQH1- (2, 6- di hydr oxy- 4- net

hyl phenyl ) - propan-1-one (0.30 g, 1 nmol, prepared as

the sane procedure in Exanple 1, Part C) in ethylene
1@1@/}&&4 ccérﬁpnumdm iadidéet] a® bHy-prlogdicain Eém?rﬁﬁleow Rart .

mml ). The reaction nixture was stirr or. 20 m n'at
ORI @RATIE GrRiCBh o SRl o 230HD 50 148 6. AFITRAY (0,

Lot | t ¢

SRR 28 (IS8 H8HED 2P0 QU P AT 8124 fim, P 6.00
(501H), 1528l | 17 @¥iz,atie), MABAIAL, (rayTtH), Me25r4x1Qu(ra, el 3.75-
$ELTBLRT ¥655" 42 (m, 3H), 3.25-3.15 (m, 3H), 2.45 (s, 3H), 1.93 (s, 3H).
MS: m/z (MH") 497.

Example 15

2-{3-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl}-1,6-dimethyl-1H-indazol-4-yloxy}--

D-glucopyranoside

A. 3-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl]-1,6-dimethyl-1H-indazol-4-ol: To
a solution of 3-(2,3-dihydro-benzofuran-5-yl)-1-(2,6-dihydroxy-4-methyl-

57



ethyl acetate. The organics were washed with brine,
dried over anhydrous sodium sul fate and concentrated
WO oo3ac1se2 The resi due was crystallized from PCT/US2004/024626

et her/ hexane to give the titled conpound (0.12 g, 40%
as an off-white solid. B.

2-{3-[2-(2, 3- D hydro~benzofuran-5-yl)-ethyl]-1

, 6-di methyl -1 Hindazol -4- vyl oxy}-

b- D- gl ucopyranosi de: The title conpound was prepared
fromPart D by the sanme procedure described in Exanple
1, Part E. 1HNWR (300MHz, CD3CD) 5 7.10 (s, 1H), 6.94

rﬁlqr,‘gf @:rogq%% -gFge @g%@ (%Jnsigw(} @r@pg:%ed aﬂ?he gag;\é ér%e(%u'_r')e’in
8% L)y i o0 D)l Bty

(0r095¢) 2 ninGi.- $h60eéuuorflh=b|xtuaa ®as 3tncr¢d(fm; 26 H)m at room
t:jéﬁgqla‘yg@?ggg h?éH%ed to 16?6 °C for'_% h. I\ﬁe solutlcgn wgs aﬁlowed to cool

I
b0 B AP o Y iy
astééi tAr‘?i tmpawlaoulo)‘ atetic acid, and the mixture was extracted with
ﬁ!{l é)la%f tlIe Jg%’é cs w’g—zrrl':"et wéshg nt¥\| grirP ari e Ver anhydrous
Lﬁﬂ)ﬁé’sﬁaﬁbﬁ tf‘atgﬁtrm(/bc@&‘e"i‘%le)re@fﬁbé%kﬁc@ta?h&d from

prepare as described in Part

émealhexam\megled tipe titled icompopaddRi 1deg (40%) g5 26. I+ me)sohd

67 S 450l BB A SR S i o

il%ﬁ/}ﬁﬁ-d gtu$0?¥ra%o§i@e”ﬂ‘?rb)t|ﬂeﬁfd¥nﬁé&ﬂﬁﬂré@Q)repslar'éﬁtfhﬁﬁ ®art Dby

eated with concentrated hydrochloric
el shrié psoaeg)ure Tescritied i Exawmplest.iPart&. AHNMR (300MiTz.

E8LE5h) T PYDGE 1H), 6.94 (d, J = 8.00 Hz, 1H), 6.85 (s, 1H), 6.85-6.61 (m,
1H), 6.58 (s, 1H), 5.22 (d, J = 7.64 Hz, 1H), 4.48 (t, J = 8.69 Hz, 2H), 3.92 (dd,
J=2.08, 9.98 Hz, 1H), 3.86 (s, 1H), 3.71 (dd, J = 5.6888, 6.34Hz, 1H), 3.64-
3.38 (m, 6H), 3.34-3.30 (m, 1H), 3.21-3.04 (m, 3H), 3.01-2.93 (m, 2H), 2.45(s,

3H). MS: miz (MH") 471.

Example 16
2-{3-[2-(4-Methanesulfonylamino-phenyl)-ethyl]-6-methyi-1 H-indazol-4-yloxy} B-

D-glucopyranoside
0

11
HN-N O=s—
\ NH
‘ 0

HO

0
OH

HO
OH
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cooled to roomtenperature (RT) and a saturated sodi um
bi carbonate sol uti on was sl owl y added. The net hanol
wormsoerspyed under reduced pressure and the agREDUS2004/024626
m xture extracted with ethyl acetate (2 x 60 nL). The
conmbi ned ethyl acetate extract was washed with brine,
dried over MgySC>4, filtered and concentrated in vacuo
to afford the title conpound as a sem -solid (0.892 g,
89% . B.
N~{4-[3- (2, 6-Bi s-benzyl oxy- 4- net hyl - phenyl ) - 3- oxo- prop
enyl ] - phenyl } - net hanesul f onam de: Met hanesul fonyl -
chloride ( 0.16 nL, 2.1 mmvl) was added dropwi se to a
cold (0 0OC) m xture of the conpound prepared in Part A

mjofr gfk%hgﬁb)%ﬁyf} r’e;gn? %J%gen BKEE}'}\Z-Propenone:A

raixtureest 122, 8-b&beheylogpel- hmliyllmr@ﬂ\yll)mth@mbmm(’t 2 QR’B 5 mmol)
After an addition thirty mnutes at ter
SepovidRreq

preparpskas deraibeddn trast Aé%feﬁ)@r%@ﬁér: &ne rnjﬁé@ﬁ%um

5 M BRI T SRt e o

B\@leB(ahtpw édo g)rmi/ld@ﬂnmptdchxoedsiawsojmic Toetsoligs ¢Vildg .24 mmol)

title conmpoyn . 98 9409 . .

oS ySBAON I FISHRR B e mio U RISV EORGPTIRIetet hy

HLy bEhIBAEEIT (425 bHL‘?X‘Vﬂie h‘TIJ&U% WSRO rdfleix Tcﬁﬁort% minutes,
onpound prepared in Part was treated as descri

ocml@k iammoen lgmﬁenat@reCCRT[) amUa Baturateghsndide tvwbpnateesolutlon

GRTRBS 338! A S o o HAMRL 390N FEBER on
tﬁe%@qu@éus HTB(turé egl)&aét%d \%ﬂtﬁ éttﬁ/l %@e{a@e ézl xﬁogmg% 'IFH?e cdermed

egthyl apq;tateze@mc( was3ypsher wgh (oglnegqﬂled pger Mg§q4|vﬁlt§red and
co%%enﬁé"fgg)}neva]cZo to afford the title compound as a semi-solid (0.892 g,
89%).

B. N-{4-[3-(2,6-Bis-benzyloxy-4-methyl-phenyl)-3-oxo-propenyl}-phenyi}-
methanesulfonamide: Methanesulfonyl chloride ( 0.16 mL, 2.1 mmol) was
added dropwise to a cold (0 °C) mixture of the compound prepared in Part A
and triethylamine (0.69 mL, 5 mmol) in methylene chioride (30 mL). The
resulting homogenous mixture was stirred at 0 °C for one hour then warmed up
to RT. After an addition thirty minutes at RT ice water (30 mL) was added and
the layers separated. The organic extract was washed with 0.5 M HCI solution
(1 x 30 mL) then H,0 (1 x 30 mL) and dried over MgSO,. The mixture was
filtered and concentrated in vacuo to provide the title compound (0.98 g, 94%).
C. 2-{3-[2-(4-Methanesulfonylamino-phenyl)-ethyl]-6-methyl-1H-indazol-4-
yloxy} B-D-glucopyranoside: The compound prepared in Part B was treated as
described in Example 1, Parts C, D and E, to provide the title compound as an
off-white solid. "HNMR (300MHz, CD;0D) § 7.23 (d, J = 8.48Hz, 2H), 7.13 (d, J
= 8.36Hz, 2H), 6.86 (s, 1H), 6.61 (s, 1H), 7.20 (d, J = 7.51Hz, 1H), 3.95 - 3.91
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2-[3-(2-Cycl ohexyl -ethyl )-6-nethyl -1
H i ndazol - 4-yl oxy] - b-D- gl ucopyranosi de HN- N A
w202/ 06158 s- benzyl oxy- 4- net hyl - phenyl ) - 3- cycl oPerRUS$2004/024626
-enyl - propenone: Lithiumdiisopropylamde (1.5 m _,
1.5 mol, 2Msolution in
hept ane/ t et r ahydr of ur an/ et hyl benzene) was sl ow y added
to a cold (-78 ?C) solution of
1- (2, 6- Bi s-benzyl oxy- 4- net hyl - phenyl ) - et hanone
prepared-in Part A of Exanple 1lin dry THF (10 m ).
The m xture was stirred at - 78 OC with sl ow warm ng

to 0C_ove 0O mnyte. perj t - C00 -

(o6 FHaS A S ke Bb B b8 hmadil i Sp38eo 25 .
18O h)z (RAfI pgggd dropwi se. After three hours at room
tenperature, the m xture was cooled in an ice bath and
guenched with saturated anmoniumchloride (5 m ).
Water (50 ml ) was added and the m xture extracted
with ethyl acetate (2 x ), e conbi ned et hyl
acetate extracts was masﬁ§§19%¥¥fgrine, dri ed over
MySC>4, filtered, evaporated in vacuo and purified by
col um chr omat ography to provide the title conpound
Z-{B-1B6yglohdLHb dthgG-mathygcidi-iidedobd-aidiyhg-Dedleco@irandside
S-Cycl ohexyl -i™. b

- di hydr oxy”™- net hyl - phenyO propan-i -one: A solution of
the conpound (0.16 g, 0. 3¢ pmol) ared in Part Ain
a m xture of ethanol an I e (1:1) was

hydr ogenat ed over a catg of 10% Pd-Cin a
Parr apparatus at 15 ps __hydrogen pressure for 24
hours. The m xture wa tePed through CELITE (tmand
evaporated in vacuo to afford the title conpound
(0.093 g, 97%. C. 5 0

2-[ 3- (2- Cycl ohexyl - et hyl %-nethyl-l

H- i ndazol - 4-yl oxy] - b- B9l utopyr anosi de: . The conpound
obtained in Part B was tred?®d as described in Exanple
1, Part

A. 1-(2,6-Bis-benzyloxy-4-methyl-phenyl)-3-cyclohex-1-enyl-propenone:
Lithium diisopropylamide (1.5 mL, 1.5 mmol, 2M solution in
heptane/tetrahydrofuran/ethylbenzene) was slowly added to a cold (-78 5C)
solution of 1-(2,6-Bis-benzyloxy-4-methyl-phenyl)-ethanone prepared in Part A
of Example 1in dry THF (10 mL). The mixture was stirred at —78 °C with slow
warming to 0 °C over a 60 minute period then re-cooled to —30 °C and 1-
cylcohexene-1-carboxaldehyde (256 mg, 2.3 mmol) was added dropwise. After
three hours at room temperature, the mixture was cooled in an ice bath and
quenched with saturated ammonium chloride (5 mL). Water (50 mL) was added
and the mixture extracted with ethyl acetate (2 x 60 mL). The combined ethyl
acetate extracts was washed with brine, dried over MgSQy, filtered, evaporated
in vacuo and purified by column chromatography to provide the title compound

(0.166 g, 51% based on recovered starting material).
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D and E, to provide the title conpound as an off-white
solid. 1HNWMR (400 MHz, CD3OD) 5 6.85 (s, 1H), 6.58 (S
waekhos®1d9fd, J = 7.36 Hz, 1H)13.92 (d, J = 11.PBAdFES2004/024626
1H, 3.69 - 3 (m 1H), 3.49 - 3.60 (m 2H), 3.38 -

3.43 (m 1H), 3.18 - 3.20 (m 1H), 2.96 - 2.98 (m

1H), 2.43 (s, 3H), 1.82 1.88 (m 2H), 1.61 - 1.74 (m

6H), 1.33 - 1.35 (m 5H), 1.24 - 1.30 (m 2H). MS: niz
(M#) 421. Exanple 18 2-[3-(2-Benzofuran-5-yl-ethyl)-1
H i ndazol - 4-yl oxy] - b-D-gl ucopyranoside HN- N O LOH

CH The title conmpound was prepared from

1- (2, 6-di hydr oxy- phenyl ) - et hanone and 5- benzof uran
Bca’:‘-ﬁqnhiheahlyﬁ-& Eydlhh@"oswﬂenmtme:tﬂwgl)axouesdmrhmdm golution of

o FORpBdd 10 BB 47 G PRy i Rl s e lFeno
and%tﬁyll *él:etalé')(% g?wﬁé@’ﬂy&oﬂrQQéﬁFﬁDtaé '@ver & c%algdc arhcrunt of 10% Pd-C

(mﬁFarea;gQar@w aty1 &pgllofmdrqgeaspnessmpq; for3247l5otgse'§h¢§ mixture

B AL o Sl £ b o Wi e

CambaUha(OZLQB- 'QW/dy o- benzof uran-5-yl)-et hyI ]-6-ethyl -
H i ndazol - 4-y b- Dgl ucopyr anosi de HN N HO CH
C. 2-[3-(2- Cyclohexyl et yl)-6-methyl- 1H indazol-4-yloxy]-8-D-glucopyranoside:
The compound obtained in Part B was treated as described in Example 1, Part
D and E, to provide the title compound as an off-white solid. THNMR (400 MHz,
CD30D) 6 6.85 (s, 1H), 6.58 (s, 1H), 5.2 (d, J = 7.36 Hz, 1H), 3.92(d, J =
11.91Hz, 1H), 3.69 — 3 (m, 1H), 3.49 — 3.60 (m, 2H), 3.38 - 3.43 (m, 1H), 3.18 —
3.20 (m, 1H), 2.96 — 2.98 (m, 1H), 2.43 (s, 3H), 1.82 ~ 1.88 (m, 2H), 1.61 -1.74

(m, 6H), 1.33 — 1.35 (m, 5H), 1.24 — 1.30 (m, 2H). MS: m/z (MH") 421.
Example 18
2-[3-(2-Benzofuran-5-yl-ethyl)-1H-indazol-4-yloxy}-B-D-glucopyranoside

HN-N

<QAS I
o
0 8]

HO Y OH

OH

The title compound was prepared from 1-(2,6-dihydroxy-phenyl)-ethanone and
5-benzofuran carboxaldehyde by the same procedure as described in Example
13. "MNMR (300MHz, CDsOD) § 7.67 (d, J = 2.2Hz, 1H), 7.49 (s, 1H), 7.37 (d,
J =8.42Hz, 1H), 7.29 (d, J = 8.11Hz, 1H), 7.25-7.19 (m, 1H), 7.08 (d, J = 8.3Hz,
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A. 1-(2, 6-D hydroxy-4-ethyl - phenyl) - et hanone: A

sol ution of 1,3- diacetoxyacetophenone (3.2 g, 13.5
wonebs)p1ism2 acetic acid (30 ml ) was / hydr ogenaP@rius2es/024626

10% Pd-C (3.0 g) under H2 (50 psi) overnight. The

catal yst was renoved by filtration and the filtrate

was concentrated in vacuo. The resulting crude product

(1, 3-di acet oxy- 5- et hyl benzene) was used directly in

the next step. To a suspension OF AICI3 (5.4 g, 40.6

mmol ) in chlorobenzene (15 m _) was added dropw se a

solution of 1, 3-di acet oxy-5-ethyl benzene (3.0 g, 13.5

) at 9Q0C over the period of 30 min. The reaction
Wkﬁd&Gﬁ@s(nstZH)s 8cktatd, Joe7 itz Thi)ad &2 (§en J5olit €8, 1.88Hz,

I I Y,
18 87 3050 b P27 ERDF 2253 BB ERe
zmquswzmsﬁ)edmmth wat er and brine, dried over
anhydrous sodi um sul fate and concentrated invacuo. The
residue was crystallized from ether/hexane to give the
title conpound (1.5 g, 62% as a white solid. B.
2-{3-[2-(2, 3-Di hydro-benzofuran-5-yl)-ethyl]-6-ethyl -
H i ndazol - 4-yl oxy} b- Dgl [ ide : The title
conmpound was prepared frﬁ&ﬁ?@and 2, 3-
di hydr o- benzof ur an- 5- car bal dehyde by the sane
procedure as described in Exanple 1. 1HNVR (300MHz,
LB)2,6- [7h)hﬂh‘oéﬁeﬁid)furaﬁh-%l)(ethyl}l-ﬁ%tﬂylgﬂ-lhhdaﬁﬂ% -yl6xy383-D-
(s, 1H), 6.64 (s, 1H), 6.60 (d, J: 1 Hz, 1H), 5.24
qdcoRyrancsid® Hz, 1H), 4.48 (t, J = 8. 69 Hz, 2H), 3.93
(dd, J =1.92, 9.97 Hz é N 3.72 (dd,” J = 5.75, 6.58
Hz, 1H) 3.66-3.35 (m 33.25-3.19 (m 1H), 3.15
(t, J 8.62 Hz, 2H), ~ 2.72 (q, J =

7.54. 7.57 Hz, oH), 1.4 , 3H. M. mz
( MHH) 471, o
HO ~on
OH

A. 1-(2,6-Dihydroxy-4-ethyl-phenyl)-ethanone: A solution of 1,3-
diacetoxyacetophenone (3.2 g, 13.5 mmol) in acetic acid (30 mL) was /
hydrogenated over 10% Pd-C (3.0 g) under H; (50 psi) overnight. The catalyst
was removed by filtration and the filtrate was concentrated in vacuo. The
resulting crude product (1,3-diacetoxy-5-ethylbenzene) was used directly in the
next step.

To a suspension of AICl3 (5.4 g, 40.6 mmol) in chlorobenzene (15 mL) was
added dropwise a solution of 1,3-diacetoxy-5-ethylbenzene (3.0 g, 13.5 mmol)
at 90°C over the period of 30 min. The reaction mixture was stirred at 90°C for
1 h and then poured into ice-10% HCI (50 mLplease clarify). The aqueous
layer was extracted with ethyl acetate. The organic layer was washed with

water and brine, dried over anhydrous sodium sulfate and concentrated in
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Exanpl e 20 2-[ 3-(4- Met hoxy- phenyl sul fanyl nethyl)-1

H i ndazol - 4-yl oxy] - b-Dgl ucopyranoside O HON [ OH A
wdaz2¢0d/({tser t - But yl - di net hyl - si | anyl oxy) - 3- met hyPeT/n8an0024626

-1-yl]-ethanone: To a solution of

4- (tert-Butyl-dinmethylsilanyl oxy)-3-nethyl -

H i ndazole (200 ng, 0.76 mml), prepared according to

Boehmet. al. J. Med. Chem, 2000, 43, 2664- 2674, in

DMF (3 m_) at roomtenperature was added potassi um

carbonate (516 ng, 3.80 mmol) foll owed by acetic

anhydride (143 D, 1.52 mmol) and the resulting

reaction mxture was allowed to stir at room

veeuper Hafasidus was igrystalized fomatherikernee iagivsdhedile

r C ethyl acetate. The
C@%Lﬁ@oﬁeﬁgy&#zg%%\&ﬁgﬁ L@ts vvgre dried over
gy 3,3sDilydro-Behiefucara B/ ¢ 18-elyRd HLRdY 2GRy -D-
Béhr)éﬁgtglggra y (S132, 20% th,hylgnget attmgﬁl—lex'anes yioxy} B-

gétumyranqﬂctau Jé@ titteocamgpernd wasquspaed fpodRat Asanda.3-

At iebraftienorodoatisRog Bhé sBhid psftedureag degsrivegn
I%%plé 1. YIHNIGRN@0ONRHz, @Dmspw 1@, oer)t B@@@ew& 7 90 Hz,

ound prep ared inth e(grew ous step

TROBSEE fon D6 (8 LGB0 dbe 81 T Bam Ubriad 4dud & %id8 Hz,

RIS DILGRR 0 2T ) 0 0570 48 872008 -
5575%,16.88 HEHIH)X3 Ber3. 353n't @H‘; 3@@-@d 9t(m r1¢~0)n8t1@mej &t8J62 Hz,
and stirred for an additional he rea

T B Q2 AR DA eled T A ¥ad ], Herd Ot 38 apity 747 Hz
3((513_ %Sdﬁﬁ ﬁ\tllplyi 4ffet at e- Hexanes el uant) provided the
Sire

Example 20

2-[3-(4-Methoxy-phenylisulfanylmethyl)-1H-indazol-4-yloxy]-3-D-

glucopyranoside
\
d\/ \©\0CH3

0O
HO

. 0
OH

HO

OoH

A. 1-[4-(tert-Butyl-dimethyl-silanyloxy)-3-methyl-indazol-1-yl]-ethanone: To a
solution of 4-(tert-Butyl-dimethylsilanyloxy)-3-methyl-1H-indazole (200 mg, 0.76
mmol), prepared according to Boehm et. al. J. Med. Chem., 2000, 43, 2664-
2674, in DMF (3 mL) at room temperature was added potassium carbonate
(516 mg, 3.80 mmol) followed by acetic anhydride (143 DI, 1.52 mmol) and the

resulting reaction mixture was allowed to stir at room temperature for 2 h. The
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brom de as dark red oil in quantitative yields. C
1-[4-(tenf-Butyl -di net hyl -sil anyl oxy) - 3- (4- net hoxy- phe
woglsoifsanyl met hyl ) - i ndazol - 1-yl ] - et hanone: TBCHEUS2004/024626
solution of the brom de prepared in the previous step

(0.2 g, 0.522 nmmol ), in nmethylene chloride at room
tenperature was added triethylam ne (0.055 g, 0.548
nmol ) and 4-rtnet hoxy-benzenethiol (0.077 g, 0.548
mol ) and the resulting m xture was stirred at room
tenperature for 4 h. The reaction m xture was dil uted
wi th nethyl ene chloride and washed with water, brine,
dri ed over magnesiumsul fate, filtered and

reapliammidueiwas pesRbonCHyalenEogreiegtadsivin etigasetate. The

BATART c4DF S0GS RS R o B 2 hvBlald Sadlff Sffbte anc
obnbént*rbi@’d%y/a@tlé A OrROIMRIY r@Fﬁwﬂsw beoyEiRA N&biatem@es

-yl ]-ethanone: To a so ion of the conpound
edwﬁ PEvided 360 maof hexepired. produias 30 offivitkersalid. (38inmg,
Stge)‘r&gl ure was added potassiumfluoride (0.053 g,
) and 48% aqueous hydrogen broni de (0.03

B 1 [3£Brd>ﬁﬁ>mmﬂthyb4m bingl-diesethyi-sianyoxy Hhdayels —tyl]leﬂ)hl@ﬁbne
to stir, at roomteg‘perature for 5 day{ The reacti on
T @pi%wnwééh%aew compPeURd PaeRaTRAdA e araMieus step (1.9 g, 6.25

iR [P Snfié‘ﬂr%‘@{ q&;&gfﬁhe Co%@fuﬁ%él‘ﬁ\ﬁet\ﬂ ftaﬁﬁé AIBN (205 mg,

acet’at e/ hexane ace ate
1e25 namobl amelrhéﬁﬁs(me%@t B8H natnesl). e nmeultrdlgl redctiore mixture was

%W@ﬁat?%']( tggfﬁ?fﬂ%(% oncenw %joal k V?eénpﬁré(lgﬁ@nd stirred for
ot HEtInAT @V, d?ﬂetreﬁcﬁdﬁ ixtGRNALRBNEENPAtBATn vaBdB. as

an off-white solid

Chrpmatiogtaphy 1S{Qe, 5% E@Mﬁmﬁmrﬁwawln@nhpr@wdm the desired
P AR o T O B R e lBa T part D (0,076 .
Cgotz;[gsmB)Jtyl-@lnﬁéﬁ‘A/pQﬁrﬁ}ﬂoiﬁ@ﬂ&ﬁfﬁ?ﬁé)@}f—yﬁ@wmﬂfaﬁ*@ﬂﬁdthyl)
indazol-1-yl}]-ethanone: To a solution of the bromide prepared in the previous
step (0.2 g, 0.522 mmol), in methylene chloride at room temperature was added
triethylamine (0.055 g, 0.548 mmol) and 4-methoxy-benzenethiol (0.077 g,
0.548 mmol) and the resulting mixture was stirred at room temperature fer 4 h.
The reaction mixture was diluted with methylene chloride and washed with
water, brine, dried over magnesium sulfate, filtered and concentrated in vacuo.
Chromatography (SiO;, 5% ethyl acetate: hexane eluent) provided 0.2 g of the
desired product as an off-white solid (0.23 g, 85% yield).

D. 1-[4-Hydroxy-3-(4-methoxy-phenylsulfanyimethyl)-indazol-1-yl]-ethanone:

To a solution of the compound prepared in part C (0.2 g, 0.452 mmol), in DMF
at room temperature was added potassium fluoride (0.053 g, 0.905 mmol) and
48% aqueous hydrogen bromide (0.03 mL, 0.136 mmol) and the resulting
mixture was allowed to stir at room temperature for 5 days. The reaction
solution was poured into a saturated sodium bicarbonate solution and extracted

with ethyl acetate/hexane (3:1). The combined ethyl acetate extracts were
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carbonate (0.085 g, 0.61 nmol) and
2,3,4,6-tetra-0O acetyl - a-D gl ucopyranosyl brom de
W@ 000E®B1592 0. 366 Mol ) and the resul ti ng m xt ur BCWaES2004/024626
allowed to stir at roomtenperature 24 h. The reaction
m xture was diluted wth water, the acetone was
renoved and the product was extracted with ethyl
acetate. The conbined ethyl acetate extracts were
washed with brine, dried over MgSO4, filtered and
concentrated in vacuo. Chromatography (Si 2, 25% et hyl
acet at e: hexane el uent) provided the acetyl ated
internediate (0.065 g, 409 as an off-white solid. To
- wasbeduwitowaddr, brine, drirccovardiigbe.( liieres and oraedtmatas

R B TSRO PR e S pvice e

tlﬂé%@h’(pdlg]d@p@le gm@%#@gra@, mm{elmd to stir at room
tenperature for h he reaction m xture was dil uted

B 241-aedy:3- (%maﬁmﬁyamimnwmfawmemnam.ndaaopmdw] --D-
t t te. Th d et
e STk & SRPom R BVl 6P TRBI AT SRTBY Part D

Mﬂﬁ@”g d.244 ﬂirﬁgl WQC&@H@@?%&hﬁtérﬁﬂéré(lﬁ?ém/a"soadde@ &t&@ﬁum
| e conpound .036 g, 80% as an off-white solid

camqmte 30088, mmolm and30)3,4,6-tetta-Orpcatil- o-OF- gﬂR:o(o(yranosyl
ﬁq_é) glz g) 0%66@”10333'?% &eJr%g%gdn%relwﬁs gﬂo\ﬂqd Eca stir at

réom téﬁuﬂer’é{ﬁre Qhﬂ)h %@ﬁeactl%n%lxﬁﬂ@ wa?s Glll}teg%f#waﬂar—the

an:ﬁtor(a\)m§ remgve@aad;jh@ pquuct was extracted Wlth ethyl?cetate The

cswgf@z%é gﬁ%@ ?’gﬁ%ﬁb ggt;%gt% M?e/g\e was\f'ned1 wj_h bpl%g Zgrleé]' o¥erol61¥;§04,

filkekett SndPcbiiceritrated 1Meadnd. - Chrdhibiogéa 0h 5%ty | )
l- gt hanrcl)ne (NBl89§611 86 To a m%;?t u;étﬁr(@ 2 4

aseipiepiape eHeaid) prov  the gagtdategl intermegligte (0.065 g, 40%) as
an off-white solid. To a solution of this intermediate (0.065 g, 0.099 mmol) in
methanol at room temperature was added sodium methoxide in methanol (0.1
mL, 0.463 mmol) and the resulting reaction mixture was allowed to stir at room
temperature for 1 h. The reaction mixture was diluted with water, the methanol
was removed and the product was extracted with ethyl acetate. The combined
ethyl acetate extracts were washed with brine, dried over MgSOQ,, filtered and
concentrated in vacuo to yield the title compound (0.036 g, 80%) as an off-white
solid. "THNMR (300MHz, CDs0D) § 7.30 —7.25 (m, 3H), 7.07 (d, J = 8.27 Hz,
1H), 6.83 — 6.76 (m, 3H), 5.15 (d, J = 7.55 Hz, 1H), 4.61 (d, Hz, J = 13.0 Hz,
1H), 4.41 (d, J = 13.0 Hz, 1H), 3.96 — 3.91 (dd, J = 1.95 Hz, J = 10.05 Hz, 1H),
3.75 (s, 3H), 3.63 — 3.45 (m, 5H). MS: m/z (MH") 449.

Example 21

2-[3-(4-Methoxy-benzyl)-6-methyl-1H-indazol-4-yloxy)-B-D-glucopyranoside
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and (4-net hoxy-phenyl)-acetic acid (0.55 g, 3 mmol)
was added dropwi se boron trifluoride diethyl etherate
W@ 2005/0m592 12 nmol ). The reaction m xture was heel/@82000024626
100 OC and stirred for 2 h. After cooling to room
tenperature, the m xture poured into agqueous sodi um
acetate and stirred for 5 mn, then extracted wth
ethyl acetate. The organic extracts were washed with
brine, dried over anhydrous Na2SO4 and concentrated in
vacuo. The crude product was purified by
chromat ography on silica gel: eluting with
acet one/ et hyl acetate/ hexane (12:4:100) to provide the
titled compound (0.24 g, 29%/as a yellow solid,;
eluting with acetone/ethyl acetaje/hgxane (15:5:100)
to provide 1- ~
(2, 4-di hydr oxy- 6- et hyl
t hanone (0.48 g, 59%
2-[ 3- (4- Met hoxy- benzyl) pt hyl - 1H- i ndazol - 4-yl oxy] -
b- D- gl ucopyranosi de: the tiyle conpound was prepared
fromPart A by the sane p.ac=s&Fé as described in
Exanple 1, Part D andy®artl E.| 1HNMR (300MHz, CD30D) d
.22 (d, J = 8.69Hz, 6Y87qQHs, 1H), 6.78 (d, J =
.57 Hz, 2H), 6.58 (s, 1FD OB.12 (d, J = 7.64Hz, 1H),
.49 (d, J = 15.12Hz, 1H), 4.24 (d, J = 15.06Hz, 1H),
.89 (dd, J = 2.07, 12.06Hz, 1H). 3.73 (s, 3H),

: 70 e 26@ ﬁlﬁydr%)i‘%df ﬁle%ylfph‘é'ﬁmlﬂ @I;Dethé’xﬁahér%fl) éthanolne
(Q'B1§9?§ ‘(&6 .T[q hyfd}(f@lﬂ'b@ﬁ@ﬁﬂahhahbGng&nﬁeﬂ ﬁ}ydl)al 6. &é@hﬁlmmol)

s AR kool tid Bl R SR et shipuRe

mdn triﬂlﬁmdla dnmfyve@@rét@f(ul VBiﬁrL5‘12|rhn@®etTHé rEctoR Yniklife was
same procedure as described in
heated to 100 °C and stirred for 2 h. After cooling to room temperature, the

4- et hoxy- phenyl ) -e
i yell ow solid. B.

.E)OO-POO\I

mixture poured into aqueous sodium acetate and stirred for 5 min, then
extracted with ethyl acetate. The organic extracts were washed with brine,
dried over anhydrous Na,SO4 and concentrated in vacuo. The crude product
was purified by chromatography on silica gel: eluting with acetone/ethyl
acetate/hexane (12:4:100) to provide the titled compound (0.24 g, 29%)/as a
yellow solid; eluting with acetone/ethyl acetate/hexane (15:5:100) to provide 1-
(2,4-dihydroxy-6-methyl-phenyl)-2-(4-methoxy-phenyl)-ethanone (0.48 g, 59%)
as a yellow solid.

B. 2-[3-(4-Methoxy-benzyl)-6-methyl-1H-indazol-4-yloxy]-B-D-glucopyranoside:
the title compound was prepared from Part A by the same procedure as
described in Example 1, Part D and Part E. THNMR (300MH2, CD3;0D) 6 7.22
(d, J = 8.69Hz, 1H), 6.87 (s, 1H), 6.78 (d, J = 8.57 Hz, 2H), 6.58 (s, 1H), 5.12
(d, J = 7.64Hz, 1H), 4.49 (d, J = 15.12Hz, 1H), 4.24 (d, J = h15.06Hz, 1H), 3.89
(dd, J = 2.07, 12.06Hz, 1H). 3.73 (s, 3H), 3.70-3.62 (m, 2H), 3.58-3.45 (m, 2H),
3.39 (d, J = 8.71Hz, 1H), 2.41 (s, 3H). MS: m/z (MH") 431.
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Exanpl e 16. 1HNWR (300MHz, CD30OD) 7.16 (s, 1H), 7.03
(d, J = 7.80Hz, 1H), 6.86 (s, 1H), 6.59-6.56 (m 2H),
WG 22/0§392J = 7.47Hz, 1H), 4.48-4.43 (m 3H), BCRBSZ0d4/024626
J = 15.07Hz, 1H), 3.90(dd, J = 1.63, 12.03Hz, 1H),
3.70-3.59 (m 2H), 2.57-3.51 (m 2H), 3.48-3.35 (m
1H), 3.11 (d, J = 8.73Hz, 2H), 2.41 (s, 3H. M niz
(M+) 443.H Biological Exanples. EXAMPLE 1 Materials
and Met hods C oning of the human SA.T1 and human SG.T2
cDNAs and construction of the mammalian expression
vector: The human SG.T1 cDNA ( Genbank M24847) was
cloned from human small intestine. Human SG.T2 cDNA
(Genbank WMB5549) was- cl oned from human ki dney. Both
full cDNAs were subcloned into pcDNA and sequenced to
verify the integrity of t@)?ar‘ﬁ S}4 uct . Cener at i onof
CHO K1 cells stably express-r-rrg%u-rran SA.T1 or human
SGLT2: Transfection of CHO K1l cells was perforned

usi ng DVRI E-C reagent (Life Technol ogi es,

Eﬁi {2 erBibydm-bdfAofuremedyimethal)ies metinyl- tHiénd zzel-deflexy |1 3D-
t he presence of the antibiotic 418 (G bco-BRL, G and
gideemuangdifieat 400 ng/m . I ndividual clones were then
characterized using the functionzs gsay descri bed

bel ow. Cel | - based assayHNof} sod pendent gl ucose

transport: Cell lines sia xSs¥'ng human SGLT1 or
SA.T2 were then used f unct| onal anal ysis of
Na+- dependent gl ucose~Up @ Briefly, cells were

pl ated at a density of 65,040 c(g,l_lls per well in a
96-wel | plate and all owed Qo Tow for 48 hours. Cells

HO OH

o
I

The title compound was prepared from 5-methyl-benzene-1,3-diol and (2,3-
Dihydro-benzofuran-5-yl)-acetic acid by the same procedure as described in
Example 16. "HNMR (300MHz, CDs0D) § 7.16 (s, 1H), 7.03 (d, J = 7.80Hz,
1H), 6.86 (s, 1H), 6.59-6.56 (m, 2H), 5.12 (d, J = 7.47Hz, 1H), 4.48-4.43 (m
3H), 4.23 (d, J = 15.07Hz, 1H), 3.90(dd, J = 1.63, 12.03Hz, 1H), 3.70-3.59 (m,
2H), 2.57-3.51 (m, 2H), 3.48-3.35 (m, 1H), 3.11 (d, J = 8.73Hz, 2H), 2.41 (s,
3H). MS: m/z (MH") 443,
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wer e subsequently washed one tinme with Assay Buffer
(50 MM HEPES pH 7.4, 20 MM Tris, 5 nMKC, 1 nmM MyCl 2,
wa 2000005¢2 2 and 137 mM NaCl) and treated w t h BPOVpPS20#024626
in the absence or presence of NaCl for 15 m nutes.
Cells were then | abeled wth
14C a- net hyl gl ucopyranosi de (AM5 Sigma, St. Louis,
MO, a non-netabolizable glucose anal og specific for
sodi um dependent gl ucose transporters as previously
descri bed (Peng, H and Lever J.E. Posttranscriptional
regul ati on of Na+/glucose cotransporter (SG.T1l) gene
expression in LLGC-PKLl cells. J Biol Chem 1995;
HBoloEabExasytey.. After 2hours the labelled cells

were washed three tines %ol d PBS. After

aspiration, cells were s using Mcroscint 20
(Packard, Meriden, CT) and Na-dependent 14C- AMG upt ake
was quantified by measuring radioactivity. Plates were

counted in a TopCounMaterialszanf Methpdsn, CT). Results
are reported as the %inhibition or 1C50 value froma

GERRERTTAGH LAEIPSRETB b B LN shdCopauston of
the Mmantmahan &xpfessidif Vectacyl H@lhwnchS@ltTDbE)lbbﬂt (Gerrtzanky

rats wer e btalnedfrom
NETAT) s e OEENE ARy SR GRiTe 1 AU S eLd RN K
B A o O T S were
shibclonad30108)clINA ant sequencedid yem@rtbeﬂa@g@ty ploihelconstruct.
hours prior to initiation of the experinment. On the

TRPARE FHOR e e HroreBghy eI T A e e
Tgansfgetn()rlm‘ Ckf)-K 1a6ellsr was perfoumed asingdPMRI Ee@ure@@emtr(Llfe
Toec%no%g Cos(smﬁ%arétl)l?rg,gﬁ/ld)d' 'Imans%ctants were then selected in the
presence of the antibiotic G418 (Gibco-BRL, Grand Island, NY) at 400 pg/ml.
Individual clones were then characterized using the functional assay described

below.

Cell-based assay for sodium-dependent glucose transport: Cell lines stff'lbly
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 (60 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 "*C-a-methylglucopyranoside (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-
transcriptional regulation of Na*/glucose cotransporter (SGLT1) gene
expression in LLC-PK1 cells. J Biol Chem 1995;270:20536-20542.). After 2
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of 50% sol ution) and were immedi ately placed in
nmet abol i sm cages. Aninmals were given free access to
wortsnispzr urine was coll ected for 4 hours. U POBEIUS2004/024626
gl ucose was quantified using the Trinder Reagent
(Sigm). EXAMPLE 3 Effects on Plasma d ucose, Plasnmm
Insulin, Plasma Triglycerides, Plasma Free Fatty
Aci ds, Liver Wight, and Body Wi ght To exam ne the
effect of an SGT inhibitor in conmbination with an RXR
agoni st, female db/db mce (6-7 weeks of age/Jackson
Labs, ME) are treated daily for 11 days with vehicle
(0.5% et hyl cel I ul ose), an RXR agonist (0.1 - 10 npk
hows #g) l)aberredoelﬁs Wﬁﬁﬂwrarpkgad threeiReayithiise-cpldBBSGAfter

i nh /
et s liaig (s MRSl A Bl iR, o
and/ N&d@beh@gﬁt el antG uﬁ@ﬂ&é W Sﬁént‘iﬂ%d Wﬁféé%ﬁnﬁ@ ré@activity.

1, prior to dosing, and Ei ghteéen

ays
Riatess wefe epunted in ﬁ@p@@ﬁ (Pacls@daMﬁrmng Kdg. atesults are

Bt B e Irieher et b ome SRS uplid sedlinent

\alapiitp for tee fuibstheml a8sdycwas B psdly wmﬂﬁlmﬁ%ar e then
assayed for glucose, insulin, triglycerides, and free

fatty acids. Livers are exci sed wei ghed and frozen:
The SGLT inhibitors and %mggglfts have di stinct
mechani sms of action. |nproved-gtycem c control,
nmeasured as a decrease in plasma gl ucose, plasna

insulin, plasma free fatt aCIEP I plasm
triglycerides, or adPcYi¥si "tlﬁ&cé'&ﬂ/, can be
observed at Iovver concentrations of an RXR agoni st

M‘él@'ZLEﬁk\éﬁ Dnaﬂetwé?ctw@mmaw the Wbe‘ﬁ@wér@ RbRiHed from Charles
her ef or e, tward shift in the dose-response curve

ler e&mlmﬁls wer@mnqqman@bﬁn &t 12hounkght/dark cycle in a temperature-
controlled room. Animals were given ad libitum access to food (standard
rodent diet Purina 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
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above paraneters can becone apparent. In addition, the

wei ght gain observed following treatnent with RXR
WwW@g@hiosts92 i s | ess pronounced when given with tPeT/B&004/024626

inhibitor, since SGT inhibitors' pronotion of the

urinary excretion of glucose and | oss of calories from

the body is denonstrated by reduction in weight or

wei ght gain. Al so, since SGT inhibitors pronote a

mld diuresis, the edema (and the edematous wei ght

gai n) commonly observed after treatnment with RXR

agoni sts can be | ess pronounced or absent. A reduction

in the amount of an RXR agoni st necessary to achieve

ef fi chzgxamirteithe effgotofes S@ET snlukitefiheomignafion withBmeRXR

ST Terrap AV PGS 4T WaRks GAGYECkER Al ) g Geated
ﬁ@grfbr \Mﬂo@p %%hl@l@e(ﬁas%%&hélﬁzem{lﬁ%} HPRXR agonist (0.1 —10
at oh tro ' ycem a, and hepatotoxiTCity,

opk dmg/kgj)be-ﬁﬁ% cﬁmO@ mspl@ocbr RKM@E_rEStApIIEA’p 563t & indvibitor. Mice

| HbAI ¢ | Lin, ,
BrairA/GRIB el s BRESEPbUnS b YRelGRY ol gvace in 2
Dr
SO R B bt Eiod® gl o
mn@far@bgam 4 hagdit . hightrerohours afieRbhe fibaloipssl, nrcagre

VBB AT ISUPE (PGRUT Plod G fiE 0iBt By retro

omitaysines buh@meé inter2 MK eaminizd pﬁcﬂyﬁrorﬂplenbﬁu‘phé on$€&d.T
i nhibitor (3-100 npk), or RXR agoni st plus SG.

PlesM#A $IPPleRAre t'("ﬁ”@%ﬂl(%f%ﬂ@#%ﬁ) NSy tvelypﬁed@%sqnd free
TR R G b slePatenean, o YoLu Ol 2

1, prior to dosing, and twice a week for the duration

of t h'?h ts‘éscb‘r m% oqg adn%yR)Qﬁia%rontls S hg\% distinct mechanisms of
action. Improved glycemic control, measured as a decrease in plasma
glucose, plasma insulin, plasma free fatty acids, or plasma triglycerides, or a
combination thereof, can be observed at lower concentrations 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 on 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’ promotion 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 conditions as

fatty liver, increased liver weight, body weight gain, heart weight gain, edema,
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final dose, animals are fasted overni ght. One hour
after the final dose, rats are wei ghed and
wan@sinesv:t zed with CO2/ 2 (70:30). Rats are theor/bbmd4/024626
by retroorbital sinus puncture into 2 niL heparini zed
pol ypropyl ene tubes on ice. Rats then receive a
gl ucose challenge (2 g/kg p.o) and are placed in
nmet abol i sm cages for the urine collection (4 hours).
Animal s are then sacrificed and epididynmal fat pads,
livers, and hearts are excised, weighed and frozen for
hi st ol ogi cal exam nation. Plasnma sanples are then
assayed for glucose, HbAlc, insulin, hematocrit,
SPEciAG hitperyoPBY enenatobypértropby syprghycentiBland mepafca@mmty, or

%ﬁg%mtﬁﬂ&&{fh%hé/%e“ des. Urine volunme and urinary

cose, prote osmol arity, electrolytes (Na, K
BUN and creatinine are neasured. The SGT
|nh| bitors and other antidi abetic agents, such as RXR
agoni sts, have distinct mechanisns of action. |nproved

gl ycem c control, msasur.egggmlgl_g%cr ease in plasm

gl ucose, HbAl c, plasma i pl asnma
triglycerides, or a conbination thereof, can be
| oner. concentrations of RXR agoni st s when

0 ed at
ﬁéﬁ\‘? RN RIAsMAElIYsPs6. tHbAfc ddemataesibiRlasma Insulin, Plasma

TL’WQZ??%@“@ PSR s Latty Adh ol T BRI GAEL Kfpsma
bdysngel eyalsy kiver WeightdHeartrWetdtst, Fat Gltintgat 8ndBedy Weight

followng treatnent with RXR agonists is |ess
pronounced when given with the SG.T inhibitor, since

SGLT TokixBhiige the Qﬁé’éf%f'a‘iﬁ”SGf_ |Hf"?|bi’lﬁ|l ”r%%m%’??a{t%tn' #fth 8h RXR

gl ucose and | oss of calories
aeprisk male &PMhiats €6l waeksrof |age*i@i\/tj;haredreavt/ed gi?ﬂily dor 28 days with

{410 R n Rl OBl AR o LT
inbitstoy €81180trapk); b RXFeAkoMist blu%aﬂwm& ORBtsNR= bess

roonounced or absent Thi s can

nimals/group) receive the test compounds or vehicle by oral gavage in a
volume of 2 ml/kg of body weight. Body weight is recorded on day 1, prior to
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 CO,/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, total cholesterol, HDL, free fatty
acids, and triglycerides. Urine volume and urinal;y glucose, protein, osmolarity,
electrolytes (Na, K, Cl), BUN and creatinine are measured.
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denonstrated by a reduction in the RXR agoni st-induced
increase in heart weight. A reduction in the anount of
WORXRsAgGHE St S necessary to achieve efficacy i NnPCTIUR2004/024626
i mproves the side-effect profile. The decreased side
effects can include such conditions as fatty liver,
i ncreased |iver weight, body weight gain, heart weight
gai n, edemm, cardi ac hypertrophy, hepatohypertrophy, /
hypogl ycem a, and hepatotoxicity, or any conbi nation
thereof. The above exanpl es can al so show that the
oral adm nistration of an SGT inhibitor in
conmbi nation with an antidi abetic agent, such as an RXR
nodulEte)SGuTamhnhrtpr&)a@d Dtl'eargtrﬁldlﬂ)e@rb agiends, svehiasr BXBY

di abet s includin cos | at ed h bi
g Vg dolnd mpliarine B R Bl S e’ ol
AEHbYedtdd Webredkean pRidnla gm@obet BbAH B, S188RIaNALURM) or plasma
with one or nore antidi abetic ents can reduce body

twglygﬁtldw deugoreingtien gfaer@oias: g obgeved @t loweiggancentrations

45, BRSPS SRS A7 S B lrhreor,

éj |cHiRirg $h |ft3mrthecdds@tr‘e¥p6ﬁ§€ cuﬂvedbﬁbﬁéﬁsofr%XRldgmusts on the
Syndrone X, a conpound of Fornula I n conpi natj orb
QU RATBMATIAES BRRITe apeerentade ﬁtﬂgmoautm weighkgain observed

@ﬁ&ﬁln@ %Fne?ﬁlm%k%%&r{@é id fé%%ep?éﬁou When given with the

Sensi mpri sing adm ni steri ng
$epTFankitditor, aincdaS@E Tahhibiterst prmnumm of tHeo\nrmﬂra elxcreiuon of

h i ab - -
GHEOT S PBAIRS AT ics ToNa ROy SBBRreUalh By sdtctibn in
\ﬁggﬂt Sr Weldcsﬂ’ g’éﬁr{ yARL! 8k \Se 0P $adsiters Hi6mio® Birhild diuresis, the

ective e for antidiabetic agents disclosed
dularea mamyhéaedematbuSwehghbgmnm edmiygonli @beeszladl aft:m trgatment

405 PO PRPRRLS B0 B TOSL A ERRRAS P MR " b e
&drh8R&tryRdIY a reduction in the RXR agonist-induced increase in heart
weight. A reduction in the amount of RXR agonists necessary to achieve
efficacy in 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 any combination thereof.

The above examples can also show that the oral administration of an
SGLT inhibitor in combination with an antidiabetic agent, such as an RXR
modulator, may improve the status of other markers of diabetes mellitus
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 antidiabetic agents

alone.
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acconpl i sh reduction of body weight, body weight gain,
liver weight, or liver weight gain in the subject.
wadaswispal |y, a nethod conprising (a) adm ni SPET/URZPOY/A24626
a subject a jointly effective amount of a glucose
reabsorption inhibitor; and (b) adm nistering to the
subject a jointly effective anount of an antidi abetic
agent, such as an RXR nodul ator, can be used to reduce
body wei ght, body wei ght gain, or liver weight of the
subject in need thereof, wherein the conbi ned
adm ni stration can be in any order and the conbi ned
jointly effective anmounts provi de the desired

t her ajuus, ffer ed4dting diabétes, partisstenyd ypsni diabetes (nglitus, or

SIS 4 By B Peabi ) B b B e
afidiatcticeideMis, tvich i RUR &dnigtsioviamtagorhéibanit iMerease insulin
amount of ‘an anti di abetic agent, such as an RXR

sengilivity omay henerpployse ¢omprising aeminjsigyinasegaatedsyal doses of

BBl 5 8 Ve 2ol Bl /e
Y RireE peataddpsdscatthe rmiti-dibBetid agémteorcaydits atljointly effective
admni stration can be in any order, and the conbi ned i
Jasiagepy Td¥r bty Rifeshyr Apgagn tiantidiphelis agenis digclosed herein

e Ty
gni%ielmésl. Ixé\q;ar’giwmm stible cpmtiirhexuiadmimismmt;inmdam bedffectiee to

t t _
SeepuED BAUGIRN rRPRYRIRE A Ueioth g Dersueight, or iver
\ﬁéigﬁ{ ggimn th8 sfdct.i on, factors associated with the -
paft i cul ar

patient being treated, including patient's
sex, age, weight, diet, tine of admnistration and

ggjnﬁo d@lﬁ@é@l L%er%g od (%r%plwrisrir?g l('elx)t a(iirﬂintlsr{grirqg gats%bject a jointly
effective amount of a glucose reabsorption inhibitor; and (b) administering to
the subject a jointly effective amount of an antidiabetic agent, such as an RXR
modulator, can be used to reduce body weight, body weight gain, or liver
weight of the subject in need thereof, wherein the combined administration can
be in any order and the 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, such as an RXR
modulator, 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 administration can be in any
order and the combined jointly effective amounts providing the desired

therapeutic effect.
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Wil e the foregoing specification teaches the

principles of the present invention, wth exanples
w@e@giotsd2 f or t he purpose of illustration, it mMT/USHE4/024626

understood that the practice of the invention

enconpasses all of the usual variations, adaptations

and/ or nodifications as cone within the scope of the

followi ng clainms and their equival ents. Table 3

CHOK- SALT1 CHOK- SGLT2 Exanple # %I nh (10 uM 1C50

(uM SEM 1 48 0.458 0.061 19 inactive 0.532 0.047

13 52 0.491 0.056 15 47 0.754 0.069 18 43 1.2 0.071

21 inactive 0.959 + 0.1 18 6 7 1* 3 inactive 1.59 +

0. 02%tnal dusages to b adimnigterdad ay ige Gadilp deteinaddy those

.259.+.0.461 4,18 1.95. 0.816.9 11 3.05 .31

SKIHER{R Y18 &% ag1chil VB BithRS PedsER Fomeprdiied, fre mode of

administration, the strength of the preparation and the advancement of the

disease condition. In addition, factors associated with the particular patient being -

treated, including patient’s sex, age, weight, diet, time of administration and

concomitant diseases, will result in the need to adjust dosages.

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within the scope of the

following claims and their equivalents.
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11 12 66% I nh. 10 mM 20 38 64% I nh. (< 10 nM 17

i nactive 67% Inh. (< 10 mMinactive 43% I nh. 10 nM 22
WO p@sinse2 40% I nh. (i 10 mM 12 inactive 36% | nCT/USH004/024626

mM 16 inactive 42% Inh. (i ,10nMtested once only. Wat

is claimed is: CLAIMS 1. A conpound of formula(ll): PO

"ttIHY, OH "YH (1) wherein RLis Hor C 1.4

alkyl; R is H F, d, nethoxy, or C1.3 alkyl; Qis -

(CH2) n-where n =0, 1, or 2; or, where RR is H F, O,

or nethoxy, then Q can also be selected from -

CHfe-S-; Z is substituted or unsubstituted, and is

selected fromC 3.7 cycl oal kyl, phenyl, benzhydryl, 5-

Tabl®3 nenbered heteroaryl having 1 or 2 heteroatons

i ndependently selected fromN, O and S, a biaryl, and

a 9- or 10-nenberedfused bicyclyl or fused

heterobi cyclyl,” wherein each tused heterobi cyclyl has

Example # OC/HlOK-SG.LT1 CHOK-SGLT?2
o Inh (10 uM) IC50 (uM)+ SEM

1 48 0.458 +0.061
19 inactive 0.532 +0.047
13 52 0.491 £ 0.056
15 47 0.754 £ 0.069
18 43 1.2+ 0.071
21 inactive 0.959 +£0.118
6 7 1*
3 inactive 1.69+£0.025
10 5 2.0 £0.071
14 42 1.5+ 0.071
5 inactive 3.25 % 0.461
4 18 1.95+0.816
9 11 3.05+£0.319

8 inactive 67% Inh. @ 10 uM
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between 1 and 4 heteroatons independently sel ected
fromN, O and S; P = H or acetyl; or a

wo@b@soeseut i cal » acceptabl e salt thereof. 2. APCDURION0R4626
of claiml1, wherein RL is H 3. A conpound of claim1,
wherein R2 is H, nethyl, or ethyl. 4. A conpound of
claim1l, wherein Qis - (CH2)- and nis 1 or 2. 5. A
compound of claim1, wherein Z is independently
substituted with between 1 and 3 substituents
i ndependently selected fromC 1.4 al koxy, C 1.4 al kyl,
C3.6 cycl oal kyl, hal o, hydroxy, cyano, amno, C .4
al kylthio, C 1.4 arri noal kyl, nono- and di (C 1.4
al kyl' ) am no, phen 5-6 nmenbered het er ocycl vl
contai ni ng bet wee 1 and 3 het &atohs@ Habpbndent |y
selected fromN, S and GO and wherein the
substltuent(s) on can be furt i nd d tly
subdtlituted with tween 1 and %’%/gu HS@
i ndependent|ly selected from C 1.4 al koxy, C 1.4 al kyl,

hal hydr oxy, cyafno, am no, phenoxy,
- RaRb, -NHSOZR , and: SO2N I@'fhk@e @g% of Ra
and Rb is independently selected fromH and C 1-4

al kyl-. 6. A com of claim Jg79 phenyl ,
cyc%gbentyl, cg@ gﬁaiyl 4- sué%t*?ﬁ@ggplé ||\ghexyl 2-
or 3- substituted cyclopentyl, 4-substituted phenyl,
3, 4-di substit ut gdciteenyl , subst43otigd. @h1ophenyl,

t hi ophenyl, biaryl, benzofuranyl, dihydrobenzofuranyl,
4-substituted pyridyl,

benzzy b] t hi enyl inaetizet hi ophenyl40%ridan@ 10 pdbht hyl |
5,6,7,8-tetrahydronapthyl, 1,2, 3, 4-
tetrahydronaphthyl or benzo[l 4] di oxan.

conpidind of cl ainactye wher ei n 213‘%dﬁbw@%ﬂpu@ﬁed or
substituted with

¢ 16 inactive 42% Inh. @ 10 uM

* tested once only.
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between 1 and 2 substituents independently sel ected

from net hoxy, ethoxy, fluoro, chloro, nethyl, ethyl,
w@e@pi159t sopropyl, cycl opropyl, and phenyl. 8PCHUS2004/024626

conpound of claim1, wherein Z is biphenyl,

4- et hyl phenyl, (4- propyl)phenyl, 4-nmethoxyphenyl,

4- et hoxyphenyl, 4-nethylthi ophenyl, benzofuran-5-yl,

di hydr obenzof uran-5-yl, naphthyl, or

di hydr obenzofuran-6-yl, or (5-ethylthio)phenyl. 9. A

conmpound of claim1l wherein RL is H and R2 is H,

net hyl, ethyl, propyl, or isopropyl. 10. A conpound of

claim1, wherein Qis - (CH)- ; nis 1 or 2; and R2

Whatls aleinied is: or ethyl. 11. A conpound of claim 10,

wherein RL is nmethyl. 12. éLé? ound of claim 2,

wherein R2 is H nethyl, o ; Wherein Qis -

{.W)Acemoﬂnu%f%mﬁulagl).z i s phenyl, cyclopentyl,

cycl ohexyl’, 4-substituted cycl ohexyl, 2- or 3-

substituted cycl opentyl, 4- substituted phenyl,

3,4-disubstituted phenyl, substituted thiophene,

t hi ophenyl, biaryl, benzofuranyl, dihydrobenzofuranyl,

4-substituted pyridyl, be%?e{bll_rienyl ,

benzot hi ophenyl , i ndanyl, naphthy
5,6,7,8-tetrahydronapthyl, 1,2, 3,
or benzo[1l , 4] dioxan; and w
or substituted with betweg
I ndependent | ysel ect ed froi
chloro, nethyl, ethyl, prRp
and phenyl. 13. A cogpound ©
H, nmethyl, or ethyl; wherein Qis
or 2; and Z is biphenyl

t et pahygdronapht hyl ,
A Z i s unsubstituted
d 2 substituents

et hoxy, fluoro,

sopropyl, cycl opropyl,
iTm1l, wherein R2 is
(CHa)n- and nis 1

wherein
R'is H or C 1.4 alkyl;
R?is H, F, Cl, methoxy, or C 1.3 alkyl;

Q is =(CHy)n- where n = 0, 1, or 2; or, where R?is H, F, Cl, or methoxy, then Q

can also be selected from —CH2-S-;
Z is substituted or unsubstituted, and is selected from C 37 cycloalkyl, phenyl,

benzhydryl, 5- or 6- membered heteroaryl having 1 or 2 heteroatoms
independently selected from N, O, and S, a biaryl, and a 9- or 10-membered

77



(4- propyl ) phenyl, 4-methoxyphenyl, 4-ethoxyphenyl,
4- met hyl t hi ophenyl, benzof uran-5-yl,
waletwgdtsbenzof ur an- 5-yl, naphthyl, or PCT/US2004/024626
di hydr obenzofuran-6-yl, or (d-ethylthio)phenyl. 14. A
conmpound of claim1, selected from
2-{3-[2-(2, 3- D hydr o- benzof uran-
5-yl)-ethyl]-6-nmethyl-1 Hindazol - 4-yl oxy}-
b- D- gl ucopyr anosi de; 2-[3-(2- :
Benzof ur an- 5-yl ~et hyl ) - 6- et hyl - 1H- i ndazol -4-y| oxy] -
b Dgl ucopyr anosi de; 2-{3-
q(j 3- Di hydr o- benzof uran-5-yl)-ethy IJ
fU%e bwslwwr fused iheterebicysly wierpin eadyiusediptainbicyglyl has
f t ] e 1
bél’c\ilgelg %l é_r?dﬁ hB'té‘réég{o%%é’ %%eHBéHggﬁ%lg?;%?% fPé/rh N Soehiy's:
2-[ 3- (4- Met hoxy- benzyl ) - 6-met hyl - 1H-i ndazol - 4-yl oxy] -
| ucopyr anosi de. 15. A conpound of claim1,
%el'ﬂe%f@ﬂe ¥om2 [ 3- (2-Benzofuran-5-yl-etnyl)-1
Hi ndazol - 4-yl oxy]- b-D gl ucopyranosi de;
2-{3~[ 2- (6- Met hoxy- napht hal en-2-yl )- ethyl]-6-met hyI
dria plizrtdcettivhlhyxgdcephalide glalidbesaohnosi de;
2-{3-[2-(2, 3-D hydrobenzo[ 1
, 4] di oxi n-6-yl)-ethyl]-6-nethyl-1H i ndazol - 4-yl oxy} -
B-D g Héﬁ%bﬁﬁa‘?ﬁ'c@m 1, wherein R js H.
2-{3-[2- (4- Et hoxy- phenyl ) -et hyl | - 6- met hyl -
H-| ndazol - 4-yl oxy}- b-Dgl ucopyranosi de;

{6- t ha h 2-yl) -
yI&B%OUﬁggigfa?w%%%f%ﬁ]% %\-/gl ﬁ]cg@@ &h P e; a
[6 Met hyl - 3- ( 2- naphthal en-2-yl ethyl) 1
H i ndazol - 4-yl oxy - yr anosi

4. {3lbgomow@fir%>@ 'E?hbwfl‘e)re"‘e&i?I‘j(CHQ}rne?H?In-'i1 or 2.

H i ndazol - 4-yl oxy}- b-D- gl ucopyranosi de;

2-{3- [ 2- (6- Met hoxy-

3, 6, 7A 8etngoual Yol ctaimah IwlinereenZ 2s yid)e—pehdght]y Sulvstitinted-viith

St S ool ROLBES Y S0 0 M nebon. s
97y 0ot A Sopts s AByoggung
ammoalkyl mono- and di(C 1.4 alkyl)amino, phenyl, 5-6 membered heterocyclyl
containing between 1 and 3 heteroatoms independently selected from l\}, S,
and O; and wherein the substituent(s) on Z can be further independently
substituted with between 1 and 3 substituents independently selected from C 14
alkoxy, C 1.4 alkyl, halo, hydroxy, cyano, amino, C 14 alkylthio, phenoxy, -
CONR®R®, -NHSO3R?, and -SO;NR°R® where each of R? and R® is

independently selected from H and C 14 alkyl.

6. A compound of claim 1, wherein Z is phenyl, cyclopentyl, cyclohexyl, 4-
substituted cyclohexyl, 2- or 3- substituted cyclopentyl, 4-substituted phenyl,
3,4-disubstituted phenyl, substituted thiophenyl, thiophenyl, biaryl,
benzofuranyl, dihydrobenzofuranyl, 4-substituted pyridyl, benzo[b]thienyl,
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t et r ahydr o- napht hal en- 2-yl ) - et hyl ] - 6- net hyi -
H i ndazol - 4-yl oxy}- b-Dgl ucopyr anosi de;

wWQ@2403/0f B39 4- Chl or o- phenyl ) - et hyl ] - 6- et hyl - 1H Peiagi04/624626
-yl oxy}- b-D- gl ucopyranosi de:
2-[ 3- (4- Met hoxy- phenyl sul fanyl net hyl )-1 H-i ndazol - 4-
yl oxy] - b- D- gl ucopyr anosi de;
2-[ 3-(2-Cycl ohexyl -et hyl ) - 6- et hyl - 1H i ndazol -
yl oxy] - b- D- gl ucopyr anosi de;
2~[3-(2, 3- D hydr o- benzof ur an- 5-yl nmet hyl ) - 6- net hyl -
1H i ndazol - 4-yl oxy] - b-D-gl ucopyr anosi de;
2-{3-[2~(4-Trifluoronethyl - - ethyl]-6-it
heszfhiophenylndrdasiyl, maphﬁw}s 6 ﬁ@eﬁ%@@paﬂ@t@wé@ 3,4-

t%%ﬁ&‘g{é’é‘%PPW{uOerReHé?Qhﬂn?)P}‘@%t hyl ] - 6- met hy! -

H i ndazol - 4-yl oxy}- b-Dgl ucopyranosi de and
2-{3-[2-(2, 3- D hydro- benzof uran-5-y @% thyl]-6-nme
A H @@mpoumdwf@i@m% wherest glis ups sjltu@@lpgrrwéﬁm@d with

%irngE'Zlo %ﬁﬁyl - b%ﬁtzu%:nfé @dng?ﬁ%ﬁ? 7%‘ nél az Eﬂ' emjn ytlh8§¥/] ethoxy,

fludes gthlean YHethgk iettey/l, propyl, isopropyl, cyclopropyl, and phenyl.
2-[ 6- Met hyl - 3- (4- propyl - benzyl ) - 1H ndazol - 4-yl oxy] -
b- D gl ucopyr anosi de;

n/éaz mﬁﬁ d})ﬂdsdflc,fl?ﬁvt \gﬁg uigﬁgpﬁ?g?ﬂ “4-ethylphenyl, (4-

;ﬁobg%l— mlzﬂelﬁll,p#mmthwﬁ)hmth -ethokdy piukerpyd) 4- mletwlthcgﬂ)henyl
| uco

tzeqzﬁqr&m&& éﬁ}y(g}wtpérg@ﬁli@nﬁ ¥l ngpﬁy?yl or dihydrobenzofuran-6-yl,

Lé{ﬂ 1S ofhPxy] - b-D-gl ucopyranosi de and
"65 g r§/“Irtl¥|pophen 2- ylmethyl)- 6-nethyl -
H-| ndazol 4-yl oxy] - b- D- gl ucopyranosi de. 18. A conpound

f - gl /?'f@p%d%usr% ﬁfpﬁﬂw L&\ﬁ@(@iar%}]is H; and R? is H, methyl, ethyl,
&ng ofidtfrbp@- met hyl - 1 H i ndazol - 4-yl oxy}
glucopyran05|de

2-[3-(2-Benzofuran-5-yl -ethyl)-6-net hyl -

i nd n 2.

Eb [ 3- %}%ﬁrﬁoqf‘,cﬁ&fﬂlalﬁ1 E@hé’r%h‘?rpﬁi% c(&'l—fi‘fn ;nis 1or2;and R is H,
ethydagradthgk y| oxy] - b- Dgl ucopyr anosi de; and

2-[ 3-(5-Et hyl t hi ophen-2-yl met hyl ) - 6-net hyl -

H i ndazol - 4- yl oxy] - b- D gl ucopyr anosi de.

11. A compound of claim 10, wherein R'is methyl.

12. A compound of claim 2, wherein R? is H, methyl, or ethyl;

wherein Q is —(CHz),- and n is 1 or 2; Z is phenyl, cyclopentyl,
cyclohexyl, 4-substituted cyclohexyl, 2- or 3- substituted cyclopentyl, 4-
substituted phenyl, 3,4-disubstituted phenyl, substituted thiophene, thiophenyl,
biaryl, benzofuranyl, dihydrobenzofuranyl, 4-substituted pyridyl,
benzo[b]thienyl, benzothiophenyl, indanyl, naphthyl, 5,6,7,8-tetrahydronapthyl,
1,2,3,4-tetrahydronaphthyl, or benzo[1,4] dioxan; and wherein Z is
unsubstituted or substituted with between 1 and 2 substituents independently
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19. A pharmaceutical conposition, conprising a
conmpound of claiml1, 5, 6, 11, 12, 14, 15, 16, 17, or
waQa dooandise2 phar maceuti cal |y acceptabl e carri er. PRDUS04/024626
phar maceuti cal conposition, conprising a conpound of
claim14. 21. A nethod for treating diabetes in a
mammal , said nethod conprising admnistering to a
mammal in need of treatnent an effective anount of a
phar maceuti cal conposition of claim19. 22. A nethod
of claim 21, wherein said diabetes is type Il
di abetes. 23. A nethod for | owering serumglucose in a

mammal , said nmethod co |sin% adm nistering to a .
seigated fiom madaox, ethees feero, shlose faethy.eethitp @FRPYbfis@propyl,

nposition of claim19. / 24. A nethod
&Sﬁ’p{?@t%@@%}jﬁ‘ﬁgr red glucose tolerance in a mamal ,
said nmethod conprising adm nistering to a mamal in
need of treatnment an effective,anmunt

Bhar rweempiogar & Gaies] twhsesr R c!Saan”PEt)ﬁWQ‘Br etRylet hod
for theabl rF@) gl (%Wﬁ%t hhg'?\% "G5l 2 éé‘ﬁﬁzﬁgpgpheétﬂyfgﬁenyl

i n a manma corrpr|S|nga

ﬂﬁjmpyl)phenweﬂntéthbxwmenryhm efthoTeﬂﬂmrtyl vtbrrmtbylmlopﬁerwl
{R5ROR a0 Ho MERDRZCHUSE- HuBRPh o PrghPbEGFolran-6-1
d}ng;ﬁﬁ@ﬁgg) (fat in a mammal, said nethod

conprising a nlsterlng to a mamTaI i nneed of

treatnment an effective anount of a pharnmaceuti cal '
R oR by dtroE 203120, AR o rren-
4.9h-HHRE GRS BLihYa 28-APIoRYES YR dHio fPAM i @3- (2-
Benzofuran-5-yl-ethyl)-6-methyl-1H-indazol-4-yloxy]-B-D-glucopyranoside; 2-{3-
[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl]-1,6-dimethyl-1H-indazol-4-yloxy}-3-D-
glucopyranoside; 2-{3-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl}-6-ethyl-1H-
indazol-4-yloxy}-B-D-glucopyranoside and 2-[3-(4-Methoxy-benzyl)-6-methyl-
1H-indazol-4-yloxy]-B-D-glucopyranoside.

15. A compound of claim 1, selected from 2-[3-(2-Benzofuran-5-yl-etI[1yI)-1 H-
indazol-4-yloxy]-B-D-glucopyranoside; 2-{3-[2-(6-Methoxy-naphthalen-2-yl)-
ethyl}-6-methyl-1H-indazol-4-yloxy}-B-D-glucopyranoside; 2-{3-[2-(2,3-Dihydro-
benzo[1,4]dioxin-6-yl)-ethyl]-6-methyl-1H-indazol-4-yloxy}-B-D-glucopyranoside;
2-{3-[2-(4-Ethoxy-phenyl)-ethyl]-6-methyl-1H-indazol-4-yloxy}-B-D-
glucopyranoside; 2-{6-Methyl-3-[2-(5,6,7,8-tetrahydro-naphthaien-2-yl)-ethyl]-
1H-indazol-4-yloxy}-B-D-glucopyranoside; 2-[6-Methyl-3-(2-naphthalen-2-yl-
ethyl)-1 H-indazol—4-yloxy]—B-D-gIucopyranoside; 2-{3-[2-(4-Methoxy-phenyl)-
ethyl]-6-methyl-1H-indazol-4-yloxy}-B-D-glucopyranoside; 2-{3-[2-(6-Methoxy-
5,6,7,8-tetrahydro-naphthalen-2-yl)-ethyl]-6-methyl-1H-indazol-4-yloxy}-B-D-
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28. A nethod for inhibiting the sodium glucose
transporter in a cell, by exposing said cell to a
waeorsoursg2 of claim 1l or a netabolite thereof. POT/US004/024626
met hod for treating diabetes or Syndrome X, or
associ ated synptons or conplications thereof in a
subj ect, conprising (a) adm nistering to said subject
a jointly effective anount of a conpound of
formula(ll); and (b) adm nistering to said subject a
jointly effective anmount of a second anti di abetic
agent, said co-admnistration being in any order and
the conbined jointly effective_ anmounts provid

h
GGy ERNaSHe APBLR (e PReaiurasn -yl 6 Bt -1 B afiaco-4-

rein it ' Syndronme X, or associ ated

y@%‘ggﬁéacﬁiy'é%ﬁﬁglpggﬁ%ﬁggpﬁe%/eof is selected from
IDDM NI DDM | GI, |FG obesity, nephropathy,
neur opat hy, retinopathy, atherosclerosis, polycystic
1§/ar i gpmnd@é,clawpbraeéeﬁe@ﬁpm 3dRd#i(&;Msthoxiel . 2,3,4-

rt.dise LId ] ' i i on,
et Gereh ARGy BRI o MREPER T
glﬂ:&ﬁf%&%éweQWM%IO@W%t?Z%-@MﬂWIQ%indazol-4-yloxy}-

conpli cation thereof is | e nmethod of claim
- feD-glubepwinoside: Ailatédethoxy-shedylsnanyimsthyi4blcingdaeel-4-

tons or conpli.cat; ereof js. N . he
e o e BTN T St 12 VeI oy LRV DEE et g azo4-

3_BS 1 DA% QL - i SRanetiviL thvl-
e BRSSP Yo LD L6 SR, S0l Smetny
ﬂ-‘llliﬁddz%il-ﬂgjl@ﬁwmbs%Iabdnmg‘at\@siaai 2H{34Rj(4<Triflaioyanethylphenyl)-
effective anmount of a third antidi abetic agent.
ethyl]-6-methyl-1H-indazol-4-yloxy}-p-D-glucopyranoside; 2-{3-[2-(4-
Methanesu|fony|amino-ph/eny|)-ethyl]—6-methyl-1 H-indazol-4-yloxy}-B-D-
glucopyranoside and 2-{3-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl]-6-methyl-1H-
indazol-4-yloxy}-6-O-acetyl-3-D-glucopyranoside.

17. A compound of claim 1, selected from 2-[3-(4-Ethyl-benzyl)-6-methyl-1H-
indazol-4-yloxy]-B-D-glucopyranoside; 2-[6-Methyl-3-(4-propyl-benzyl)-1H-
indazol-4-yloxy]-B-D-glucopyranoside; 2-[3-(4-Methylsulfanyl-benzyl)-6-methyl-
1H-indazol-4-yloxy}-B-D-glucopyranoside; 2-[3-(4-Biphenyl)-6-methyl-1H-
indazol-4-yloxy]-B-D-glucopyranoside; 2-[3-(4-Cyclopropyl-benzyl)-6-methyl-
1H-indazol-4-yloxy}-B-D-glucopyranoside and 2-[3-(5-Ethylthiophen-2-
yimethyl)- 6-methyl-1H-indazol-4-yloxy]-B-D-glucopyranoside.

18. A compound of claim 1, selected from 2-{3-[2-(2,3-Dihydro-benzofuran-
5-yl)-ethyl]-6-methyl-1H-indazol-4-yloxy} B-D-glucopyranoside;
2-[3-(2-Benzofuran-5-yl-ethyl)-6-methyl-1H-indazol-4-yloxy]-B-D-
glucopyranoside; 2-[3-(4-Ethyl-benzyl)-6-methyl-1H-indazol-4-yloxy]-3-D-
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35. The nethod of claim34, wherein the third
anti di abetic agent is selected from (aa) insulins,

w@ bwp/oirssul i n anal ogues; i (cc) insulin secretPOUS2004/024626
nodul ators, and (dd) insulin secretagogues. 36. The
met hod of claim29, wherein the glucose reabsorption
inhibitor is an SGT inhibitor. 37. The nethod of
cl ai m 36, wherein the glucose reabsorption inhibitor
is an SGT1 inhibitor. 38. The nmethod of claim 36,
wherein the glucose reabsorption inhibitor is an SAT2
inhibitor. 39. The nmethod of claim 36, wherein the

| ucose reabsorption_inhibitor is a conmpound of i
g%mnwarawsiebancba-[%ﬁﬁ&,tavltm@Bh%m-?-xém#ﬂnﬁbrﬁemethyl-1H-mdazol—4—

| astene e or racemc mxture thereof,
@é@fﬁp@gﬁé%ﬁﬁgﬁ%& or a pharmaceutical ® acceptabl e
salt thereof. 40. The nethod of claim29, wherein the

jointly effective amount of an SGT inhibitor is from
outA Phafriageitrah§oMpesitioReCHRBPHSIAIF CRMAPHNG of claim 1, 5, 6,

. it : : ¢ .
P Ror 51 18 ol s € e aRp ol gt id carier, -
gl ucose excursion following a neal. 42. A nethod for

i nhibjting the onset of diabet Synd X
20. A pha?maceut?ca c:omposﬁlilon, cor%%riglrng aY goﬁwgggnd of gaim 14.

21. A method for treating diabetes in 2 mammal, said method comprising
administering to a mammal in need of treatment an effective amount of a

pharmaceutical composition of claim 19.
22. A method of claim 21, wherein said diabetes is type |l diabetes.

23. A method for lowering serum glucose in a mammal, said method
comprising administering to a mammal in need of treatment an effective
amount of a pharmaceutical composition of claim 19.

/
24. A method for treating impaired glucose tolerance in a mammal, said
method comprising administering to a mammal in need of treatment ani

effective amount of a pharmaceutical composition of claim 19.
25. A method for treating or inhibiting impaired glucose tolerance in a
mammal, said method comprising administering to a mammal in need of

treatment an effective amount of a pharmaceutical composition of claim 19.

26. A method for reducing the body mass index, body weight, or percentage

body fat in a mammal, said method comprising administering to a mammal in
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associ ated synptons or conplications thereof in a
subj ect, said nethod conprising (a) adm nistering to
w@a00d/0815p2 ect a jointly effective anount of coPEDURI0O24626
formula(ll); and (b) adm nistering to said subject a
jointly effective amount of a second anti di abetic
agent, said co-admnistration being in any order and
the conbined jointly effective anbunts providing the
desi red prophylactic effect. 43. The nmethod of claim
42, wherein said onset is frompre-diabetic state to
NI DDM 44. A pharmaceuti cal conposition conprising a
conpound of For nmul aE_I ), a second antidi abetic agent, i
of treatment analieslivy amaish OABI RhasRacerical somposition of claim

ocess for formulating a pharmaceutical conposition,
conprising fornmul ati ng together a conpound of
Forrmul a(ll), a second anti-diabetic agent, and a

har maceuti cal ® acceptable carrier. 46. A process. for .
ki rfyy Rethad of6lED 46 Wheseinssid redrtionaihadyfgass ndey is a
; di L conbi nati on
r@mgﬁw%gogg‘%gﬂﬁggﬁtglé‘i igrb@ﬁ Pgeéﬁgﬁé%ﬁdlﬂt'%é preparation
of a nedicanment for treating a condition selected from
| DDM . NI | GI, . LFG  obesjty, nephropath :
Hour o AP0 AT HIBHNGHE S SR ET POt o p &by
: a1
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and cataracts. 47. A method for inhibiting the

25 00T R35:1PBd%br RedirRAtiaBEldsCorcSHlirbh X | ¢ @ssociated symptoms

or complications thereof in a subject, comprising

(a) administering to said subject a jointly effective amount of a compound of
formula(ll); and
(b) administering to said subject a jointly effective amount of a second

antidiabetic agent,

said co-administration being in any order and the combined jointly effective
amounts providing the desired therapeutic effect.

30. The method of claim 29, wherein the diabetes or Syndrome X, or
associated symptoms or complications thereof is 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.

31.  The method of claim 29, wherein the diabetes or Syndrome X, or

associated symptoms or complication thereof is IDDM.
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subject to a diabetic condition, conprising (a)

admnistering to said subject a jointly effective
wa@ewat15ef a conpound of forrnula(ll) and (b) PCT/US2004/024626

adm nistering to said subject a jointly effective

amount of an anti di abetic agent; said

co-adm nistration being in any order and the conbi ned

jointly effective amounts providing the desired

inhibiting effect. 48. The nethod of claim47 wherein

said condition is IGI or IFG 49. The nethod of claim

47 wherein said inhibiting of the progression of a

predi abetic condition is prevention of the progression
2. t hEhemathedet ¢laine @Rdwhereinttae diahieigepr Syndrome X, or
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51. The nethod of claim47, wherein the glucose

reabsorption inhibitaor is a conmpound of F%r mul Erl]g| Q
Tt i ohag Methed Phelab&9eiheseia thy diahejes eF Syndiome X, or

| ' : tiomer,
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prodrug form or a pharmaceutically acceptable salt
th f.
34.er e'(Ighe method of claim 29, further comprising administering to said subject

a jointly effective amount of a third antidiabetic agent.

35. The method of claim 34, wherein the third antidiabetic agent is selected

from

(aa) insulins,
(bb) insulin analogues;
I
(cc) insulin secretion modulators, and

(dd) insulin secretagogues.

36. The method of claim 29, wherein the glucose reabsorption inhibitpr is an
SGLT inhibitor.

37. The method of claim 36, wherein the glucose reabsorption inhibitor is an
SGLT1 inhibitor.

38. The method of claim 36, wherein the glucose reabsorption inhibitor is an
SGLT?2 inhibitor.

39. The method of claim 36, wherein the glucose reabsorption inhibitor is a

compound of Formula(ll) or an optical isomer, enantiomer, diastereomer,
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racemate or racemic mixture thereof, ester, prodrug form, or a pharmaceutically
acceptable salt thereof.

40. The method of claim 29, wherein the jointly effective amount of an SGLT
inhibitor is from about 10 to 1000 mg.

41.  The method of claim 29, wherein the jointly effective amount of an SGLT
inhibitor is an amount sufficient to reduce the plasma glucose excursion

following a meal.

42. A method for inhibiting the onset of diabetes or Syndrome X, or
associated symptoms or complications thereof in a subject, said method

comprising

(a) administering to said subject a jointly effective amount of compound of
formula(ll); and
(b) administering to said subject a jointly effective amount of a second

antidiabetic agent,

said co-administration being in any order and the combined jointly effective
amounts providing the desired prophylactic effect.

43.  The method of claim 42, wherein said onset is from pré-diabetic state to
NIDDM.

44. A pharmaceutical composition comprising a compound of Formula(ll), a

second antidiabetic agent, and a pharmaceutically acceptable carrier.
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45. A process for formulating a pharmaceutical composition, comprising
formulating together a compound of Formula(ll), a second anti-diabetic agent,
and a pharmaceutically acceptable carrier.

46. A process for making a pharmaceutical compbsition comprising mixing
one or more compounds of Formula(ll) in combination with a second
antidiabetic agent 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.

47. A method for inhibiting the progression of a prediabetic condition in a

subject to a diabetic condition, comprising

(a) administering to said subject a jointly effective amount of a compound of
formula(ll) and

(b) administering to said subject a jointly effective amount of an antid/iabetic
agent;

said co-administration being in any order and the combined jointly effective
amounts providing the desired inhibiting effect.

48. The method of claim 47 wherein said condition is IGT or IFG.
49. The method of claim 47 wherein said inhibiting of the progression of a

prediabetic condition is prevention of the progression of the prediabetic
condition to a diabetic condition.
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50. The method of claim 47, wherein the glucose reabsorption inhibitor is an
SGLT inhibitor.

51. The method of claim 47, wherein the glucose reabsorption inhibitor is a
compound of Formula(il), optionally having one or more hydroxyi or diol
protecting groups, or an optical isomer, enantiomer, diastereomer, racemate or
racemic mixture of, ester, prodrug form, or a pharmaceutically acceptable salt

thereof.

87



