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approximately 10% of all diabetes cases, was previously referred to as

i nsul i n-dependent diabetes nellitus ("1DDM') or juvenil e-onset diabetes.
This disease is characterized by a progressive |loss of insulin secretory
function by beta cells of the pancreas. This characteristic is also shared
by non-idiopathic, or "secondary", diabetes having its origins in

pancreatic disease. Type,l. di ' i ' with the
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neur opat hy; and macrovascul ar ¢&BhDi QBE{THEINEENTIAGN hyperli pi denmi a and
hypertensi on which can | ead to blindness, end-stage renal disease, |inb
anput ati on and nyocardial infarction. Type Il diabetes nellitus
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BACKGROUND OF THE INVENTION

Diabetes 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”, diaqetes
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 mécrovascutar complications such as
hyperlipidemia and hypertension which can lead to blindness, end-stage renal
disease, limb amputation and myocardial infarction.

Type Il diabetes mellitus (non-insulin-dependent diabetes mellitus or
NIDDM) is a metabolic disorder involving the dysregulation of glucose
metabolism and impaired insulin sensitivity. Type [l diabetes mellitus usually



make sufficient insulin. In addition to the insulin resistance observed in
the target tissues, patients suffering fromtype Il diabetes nellitus have
a relative insulin deficiency -- that is, patients have | ower than

predi ct ed WAIMSIMA1IP&vel s for a given plasma gl ucose con®ETUBHHHA462Gype | |
di abetes nellitus is characterized by the follow ng clinical signs or
synptons: persistently elevated plasnma glucose concentration or
hyper gl ycem a; pol yuria; polydipsia and/ or hyperphagia; chronic

m crovascul ar conplications such as retinopathy, nephropathy and

neur opat hy; and macrovascul ar conplications such as hyperlipidem a and
hypertensi on which can | ead to blindness, end-stage renal disease, |inb
anputation and nyocardial infarction. Syndronme X, also terned Insulin
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gl ucose Ievel as near to nornal as possible with [ifestyle nodification 2 WO

2005/ 011592 rephrosby 4ncxysrepathy; and macrovascular complications such as
hyperlipidemia and hypertension which can lead to blindness, end-stage renal

disease, limb amputation and myocardial infarction.

Syndrome X, also termed Insulin Resistance Syndrome (IRS), Metabolic
Syndrome, or Metabolic Syndrome X, is recognized in some 2% of diagnostic
coronary catheterizations. Often disabling, it presents symptoms or risk factors
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.qg., 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 heterclogous 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 effecis.

Typical treatment of Type Il diabetes mellitus focuses on maintaining the
blood glucose level as near to normal as possible with lifestyle modification -



relating to diet and exercise, and when necessary, the treatnent with anti -
di abetic agents, insulin or a conbination thereof. N DDMthat cannot be
controlled by dietary managenent is treated with oral antidi abetic agents.
Al t hough i"?’@é‘?@ﬁlﬁ%i stance is not always treated in al | PEJAFRUHB24426
patients, those who exhibit a prediabetic state (e.g., IGI, IFG, where
fasting glucose |evels may be higher than normal but not at the diabetes
di agnostic criterion, is treated in sonme countries (e.g., CGernany) with
metformn to prevent diabetes. The anti-di abetic agents nay be conbi ned
wi t h pharmacol ogi cal agents for the treatnent of the concom tant
co-norbidities (e.g., antihypertensives for hypertension, hypolipidemc
agents for lipidema). First-line therapies typically include netform n and
sul fonyl ure ' | 4o ' t ' : is a
first line gﬁ%ﬁ'ﬁ%@gfﬁ?ﬁ?ﬁ%ﬁﬁé@’ ?%Hr %rgggitél%ﬁas%@bieﬁ%?bgﬁ a e?’?lg?%gﬁ/ent s who
are al so obdiabetindgents|yinsulin oreaicombinadiok théremf. AIPDM thattcannetpense to

nmetformn is often, follqwed by treat t wi,th. netformn, ip conbjnation with
Tl onyt ur c2efrb b diREmalaeeTenl & teatbl it Sl ABRUBERS SRR nor any
(including all generations of drugs) is also al common first |ine treatnent

option. Another first line therapy choice may be thiazolidinediones. Al pha
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agents for the treatment of the concomitant co-morbidities (e.g.,

antihypertensives for hypertension, hypolipidemic agents for lipidemia).

First-line therapies typically include metformin and sulfonylureas as well
as thiazolidinediones. Metformin monotherapy is a first line choice, particularly
for treating type 1l diabetic patients who are alsc 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



have been shown to increase the excretion of glucose in urine and | ower

bl ood glucose levels in rodent nodels of I1DDM and NIDDM 4 WD 2005/ 011592
PCT/ US2004/ 024626 SUMMARY OF THE | NVENTI ON One aspect of the present

i nvent i on WQ2¢M5{0&59%d t o conpounds, nethods and conposi PCEAS2604/0246Re
treatment or prophylaxis of diabetes, Syndronme X, or associated synptons or
conplications. Modre specifically, this inventionis directed to a nethod of
treating diabetes or Syndrome X, or associated synptons or conplications
thereof, in a subject afflicted with such a condition, said nethod
conprising the step of admi nistering one or nore glucose reabsorption

i nhi bitors disclosed herein. According to one aspect of the invention, said
nmet hod of treatnment can further conprise the step of adm nistering one or
mor & addi { | gagé bash!SHowtPld McAAR the SXURAORDIISASRIR uritd Al R osgent or
a second and a third antidi abetic agent. AnotHhHer aspect of the invention
features a ghmosenevels i codartaiodsls of DM ahdNODRE. /| OO PO OH N'I "'1///0
H OH (Il) wherein 5



WD 2005/ 011592 PCT/ US2004/ 024626 R is Hor C 1-0 alkyl; R is H F, d

nmet hoxy, or C 1-3 alkyl; Qis -(CH2),,- where nis 0, 1, or 2; or, where R2
is H F d, or nethoxy, then Q can also be selected from-CH2-S ; Z is
subst it ut ¥ 30SONSIhstituted, and is selected from C 3. 7PEFAISMA626 pheny | |
benzhydryl, a 5- or 6- nenbered heteroaryl having | or 2 heteroatons

i ndependently selected fromN, 0, and S, a biaryl, a 9- or 10-nenbered fused
bi cyclyl (such as naphthyl), and a fused heterobicyclyl, wherein said fused
het er obi cycl yl has between | and 4 heteroatons (and preferably between I

and 3 or between 1 and 2 heteroatons) independently selected fromN, 0, and
S; P=Hor acetyl; or a pharmaceutically acceptable salt, am de, or ester

t hereof . One aspect of the invention features a pharnaceutical conposition
conprising a glucose reabsorpt {.Qi, 4Rl L0 z I$. one addi ti onal

anti-di abetic agent (such a ,A S, RECINVER; nal. anti-di abetic
agents), and a pharnaceutically acceptable carrier. The invention also
provi des a process for fornulating a pharnaceutical conposition, conprising
formul ati ng t ogeOneraspec)biithespreseabisweptiomwis dirddted tocomposiadenmethods

anti -di abetic ,agent, .and a har maceyti cal |y acceptahle carrier.

Ebodi man | B EREROS RIS o LT SE AT i PropNags oF Hiphatas couidoime ot r oo
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subj ect a | diretted tefaf methodcofaneatirig diabetesginyosiromeaiisor assomatedhi bi t or and

adm nistering to said subj.ect a joint]
symptoms or compjlicattlons !hereof, }f'u a subject afflicted with such a condition,

said method comprising the step of administering one or more glucose
reabsorption inhibitors disclosed herein. According to one aspect of the
invention, said method of treatment can further comprise the step of
administering one or more additional antidiabetic agents, such as a second
antidiabetic agent or a second and a third antidiabetic agént.

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

(11)

wherein



effective anount of a second anti-diabetic agent, said conbined
adm nistration providing the desired therapeutic effect. Another enbodi nent
of the invention is a method for inhibiting the onset of diabetes or
Syndrone XO2M0548$8%i at ed synptons or conplications ther RET/USE004/82462% ect |
said nmethod conprising adm nistering to said subject a jointly effective
dose of a glucose reabsorption inhibitor and admnistering to said subject
a jointly effective anount of an second anti-di abetic agent, said conbined
adm ni stration providing the desired prophylactic effect. In the disclosed
met hods, the diabetes or Syndrone X, or associated synptons or
conplications thereof, is selected fromtDDM N DDM |GI, IFG obesity,
nephr opat hy, neuropathy, retinopathy, atherosclerosis, polycystic ovarian
syndr one, hw% b on,a"lgaphem a, stroke, heart disease, irritable bowel
di sorder, in t ' d, d cataracts. Also included in the invention is the
use of one or nore glucose reabsorption inhibitors in conbination with one
or nore anti -2(ji abetic agents for the preparation of a nedi canent for
treating a &orgiH iFofls@ethaxyd orf Com @l N DDM | GT, | FG obesity,
nephr opat hy, neuropathy, retinopathy, atherosclerosis, polycystic ovarian
syndrone, hypertension, ischema, stroke, heart disease, irritable bowel
di sorder. | lATOMpwheteth R, o &% 22 or \NECAROR/ 1416 567 PFTAHERPONEAZ4626
DETAI LED DESCRI PTI OF THE I NVENTI ON Al'l diabetics, regardl ess of their
geneti ¢ andcendiswbeseatestedbtioryr6iteS,; have in common an apparent |ack of
insulin or inadequate insulin function. Because transfer of glucose from
the blood into nuscle and fatty tissue is insulin dependent, diabetics |ack
the abilityz @& sibdtitdedbruseabsdest i ¥ selvted froheads, &ytlcuIRAS phedyl,
accunul ati on of glucose in the bl ood (hypergl ycem a).

benzhydryl, a 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 (such as naphthyl), and a fused heterobicyclyl, wherein said fused
heterobicyclyl has between 1 and 4 heteroatoms (and preferably between 1
and 3 or between 1 and 2 heteroatoms) independently selected from N, O, and
S;

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,



Chroni c hyperglycem a | eads to decrease in insulin secretion and contributes
to increased insulin resistance, and as a result, the bl ood gl ucose
concentration is increased so that diabetes is self-exacerbated

(Di abet ol YR a005HBE¥82 " Hyper gl ycaenmi a as an i nducer as WBLCW/US2004/0e4626equence
of inpaired isle cell function and insulin resistance: inplications for the
managenent of di abetes”, Vol. 28, p. 119); D abetes Cares, 1990, Vol. 13,
No. 6, "G ucose Toxicity", pp. 610-630). Therefore, by treating
hyper gl ycem a, the aforenmenti oned self- exacerbating cycle is interrupted so
that the prophylaxis or treatnent of diabetes is nade possible. US Patent
NO. 6,153,632 to R R evel ey discloses a nethod and conposition stated to
be for the treatnent of diabetes.nellitus (Type |, Inpaired d ucose

one or mor esh TR TP Rriba boriliefing Bredt shiEs B ionfy Rk AR ™ ©f
i ngested i ngpji éjlhco%@ ﬁeﬁb%ﬁp@i@n'lﬂ‘ﬂ“ﬁltbﬁan@aaﬁilrﬁ@!é‘{hgrté%an@sbbj%ﬁé j¢ltlpr an

al pha- gl ucosidase inhibitor for the treatnment of “di abetes nellitus.
Accor di ng teffeetéleaem@unt oia\eecwiaantmhabet@tagem said coominedadaninistration PPAR

nmodul at or, ref PPAR S a S and an SGT inhibitor, preferably
e s Riadhgind Rstred araPeRtialecs b tor. 8 Wb 2005/ 011505
PCT/ US2004/ 024626 A. Terns Sone terms are defined beI ow and by their usage

t hroughout this disclosure. Unless otherw se noted, "al kyl" and "al koxy" as
used herein, Memﬁhenﬂﬂuo@mm%thamvpahonm‘ametbbdtfmttm Mtutggmgoonsetcl ude

any nanber 4 EiRPRE s SYRAREE X-Br Sesheipt svttom S e ERF B iny |
ethyl, n-pr 9F§dbjedt,'5§élfj%thod%ompnsmg administering to said subject a jointly

effective dose of a glucose reabsorption inhibitor and administering to said

subject a jointly effective amount of an second anti-diabetic agent, said

combined administration providing the desired prophylactic effect.

In the disclosed methods, the diabetes or Syndrome X, or associated
symptoms or complications therecof, 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, retincpathy,
atherosclerosis, polycystic ovarian syndrome, hypertension, ischemia, stroke,
heart disease, irritable bowel disorder, inflammation, and cataracts.



butyl, isobutyl, sec-butyl, t-butyl, 2-butenyl, 2-butynyl, n-pentyl, 3-(2-
nmet hyl ) butyl, 2-pentyl, 2-nethyl butyl, neopentyl, n-hexyl, 2-hexyl and 2-
met hyl pentyl. Al koxy radicals are oxygen ethers formed fromthe previously
described‘é@?%ﬁ@hﬁ9gr branched chain al kyl groups. The aP&¥USHd/0246Roxy
group may be independently substituted with one to five, preferably one to
three groups selected fromhalogen (F, d, Br, 1), oxo, OH am no,
carboxyl, and al koxy. The al kyl and al koxy group may al so be i ndependently
| inked to one or nore PEG radicals (polyethylene glycol). The term "acyl"
as used herein, whether used alone or as part of a substituent group, neans
an organi c radi cal having a carbonyl group |inked to hydrocarbyl group
having | to 7 carbon atons (branched or straight chain or «cyclic) derived
froman organic acid by renoval of the hydroxyl group. For exanple C4 acyl
can include (CO CH2CH2CH2CH3 and (CO (CH2(CH)(CH3)2; simlarly, C6 acyl

i ncl udes both (CO (CoHEFETANED EBSERIION F TAEMNVASNTRSN used herein,
whet her used al one or as part of a substltuent group, neans acetyl. 9 WO
2005/ 011592 PCTI US2004/ 024626 "Aryl" is a carbocyclic aromatic radical

i ncl udi , b dm,ted h L., .1- , 2= ht hyl he |ike. Th
carbocyclt o ar omdliciaBeRe raBRE B tieitgeRti and P VonopB Backom B mon
of 1 to 3 oha{dth ByMREEEN BpPaFent 1A GORsU br mggqalate iﬁslunmncﬁspcapto,

nitro, am no, cyano, optionally substituted Cl- kyl', optionally
subst i t ut ed Bachuoss fransteylof glusosealfiom she blaod into miusglesand fattyl tissakeky| - ani no,

di (G -C8-al kyl )am no, fo l,, .carboxyl, . .al koxygcarbonyl koxycar banyl oxy,
a1 kanoy! oy NS Rependshanaied iedk e .anifuds fi%s ohibss ACORaa W Rty
henoxycar b | Of REHSP - CO O,
Byl -6 o Ay R Bt GBS HHithe HAEE MhyotglyBorhi
Chronic hyperglycemia leads to decrease in insulin secretion and contributes to

increased insulin resistance, and as a result, the blood glucose concentration is
increased so that diabetes is self-exacerbated (Diabetologia, 1985,
"Hyperglycaemia as an inducer as well as a consequence of impaired isle cell
function and insulin resistance: implications for the management of diabetes”,
Vol. 28, p. 119); Diabetes Cares, 1990, Vol. 13, No. 6, "Glucose Toxicity", pp.
610-630). Therefore, by treating hyperglycemia, ihe 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 II), 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 8 agonist, and an SGLT inhibitor,
preferably an SGLT 2 inhibitor or a selective SGLT 2 inhibitor.



or alkyl-CO-NH. Illustrative aryl radicals include, for exanple, phenyl,
napht hyl, bi phenyl, indene (;), indane (61), fluorophenyl, difl uorophenyl,
benzyl, benzoyl oxyphenyl, carboethoxyphenyl, acetyl phenyl, ethoxyphenyl,
phenoxyph&¥yR00SMIPbxyphenyl , car boxyphenyl, trifl uor onBEBSPNGAIA626

met hoxyet hyl phenyl , acet am dophenyl, tolyl, xylyl, dinmethylcarbanyl phenyl
and the like, "Ph" or "PH' denotes phenyl. The term "heteroaryl" as used
herein represents a stable five or six- nenbered nonocyclic or bicyclic
aromatic ring systemwhich consists of carbon atonms and fromone to three
het erocatons selected fromN, 0 and S. The heteroaryl group may be attached
at any heteroatom or carbon atom which results in the creation of a stable
structure. Exanples of heteroaryl groups include, but are not limted to
benzof uranyl, benzot hi ophenyl, pyridinyl, pyrazinyl, pyridazinyl,,

pyri mdinyl, thiophenyl, furanyl, imdazolyl, isoxazolyl, oxazolyl,

pyrazol yl, Fyrféﬂﬁ@ , thiazolyl, thiadiazolyl, triazolyl, benzimdazolyl,
benzof uranyl, benzot hi enyl, benzi soxazol yl, benzoxazolyl, benzopyrazolyl,

i ndol yl, benzot hi azol yl, benzot hi adi azol yl, benzotriazolyl or quinolinyl.

Prefered heteroaryl groups inc|ude ridinyl, thiophenyl, furanyl, and
qui nol i nyl . V%engoif'?ﬁe?q{mse@r@acﬂ [negbgigwiand @ﬁ‘ﬁlﬂﬁ%ﬁth}/%hﬂé{tz}?@aryl gr oup
may have onagq:%shgéee 10 WO 2005/ 011592 PCT/ US2004/ 024626 substituents
whi ch are independently selected fromhal ogen, O4, CN, nercapto, nitro,

am no, cyano, optionally substituted Cl-C9-al kyl, optionally substituted
al koxy, al kyl thi al kyl suffinyl, al kyl sul fonyl, al kyl-am no, C, - C8-

al kyl ) ami no, for E{ﬂl‘?ssc thebwise noted.oiky. "%'iﬂlko"_’é{r REYped R, w%'ge,(ther
e R AR or AU s SR ndlh il Moy
al kyl - O CO- brarfeBd2chaih lityl BaGagC to ® caridtyatofs, Wrtany number within this
range. For example, alkyl radicals include methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, t-butyl, 2-butenyl, 2-butynyl, n-pentyl, 3-(2-
methyl)butyl, 2-pentyl, 2-methylbutyl, neopentyl, n-hexyl, 2-hexyl and 2-
‘methylpentyl. Alkoxy radicals are oxygen ethers formed from the previously
described straight or branched chain alkyl groups. The alkyl and alkoxy group
may be independently substituted with c;ne to five, preferably one to three
groups selected from halogen (F, Cl, Br, 1), 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)YCH,CH,CH2CH3 and (CO)(CHx(CH)(CHs)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.



The terns "heterocycle,” "heterocyclic," and "heterocyclyl" refer to an
optional Iy substituted, fully or partially saturated, aromatic or

nonar onati c, ycllc group which is, for exanple a 4- to 7-nenbered
nnnocycI|8“)1m5 PH532- menber ed blcycllc (" heteroblcycIyIP§TQ§ﬂ@ﬁm%§ﬂ© 10
bicyclic), or 10- to 15- nenbered tricyclic ring system which has at |east
one heteroatomin at |east one carbon atom containing ring. Each ring of

t he heterocyclic group containing a heteroatomnay have 1, 2, or 3

het er oat ons sel ected from nitrogen atons, oxygen atons, and sul fur atons,
where the nitrogen and sul fur heteroatons nmay al so optionally be oxidized.
The nitrogen atons may optionally be quaternized. The heterocyclic group
may be attached at apy heteroatomor carbon atom Exenplary nonocyclic
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Exenpl ary hegbetittbid £¢Cd-altylo vptiohsis/ slﬂﬁtlﬁueﬂﬁﬂddx?l 8iylthio, alkylsuffinyl,
t et rahydr oi soqui nol i nyl; di h dr oi soi ndol rqu|nazoI|nyI such as
{wmno
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i hydr obens GRSV ERERAB R ALV BRI FAaA

i sochr omanylgarbéxemhideCi-kiwer éﬂt)ﬂ@érﬁﬁﬁ'loyldx?kbﬁéﬁ@kﬁﬁ%@WIbWbroup, lower

benzi ni dazol yl ; benzt hi azol yI ; Waen t he "het’ef oa roup is
subst i t ut ed,alkykenediowy, hepeoyloxyeglkyeCO-Adalievd@r@ Dy - QQNHE,taJksdfgﬁfgm-one to

five, prefer gl i25-Ni9-.  LSFafNPHRR radicals include, for example, phenyl,

naphthyl, bipheny!, indene (<i§j), indane (Cp), fluorophenyl,

difluorophenyl, benzyl, benzoyloxyphenyl, carboethoxyphenyl, acetylphenyl,

ethoxyphenyl, phenoxyphenyl, 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 benzofuranyi, benzothiophenyl, pyridinyl,
pyrazinyl, pyridazinyl, pyrimidinyl, thiophenyl, furanyl, imidazolyl, isoxazolyl,
oxazolyl, pyrazolyl, pyrrolyl, thiazolyl, thiadiazolyl, triazolyl, benzimidazolyi,
benzofuranyl, benzothienyl, benzisoxazolyl, benzoxazolyl, benzopyrazolyl,
indolyl, benzothiazolyl, benzothiadiazolyl, benzotriazolyl or quinolinyl. Prefered
heteroaryl groups include pyridinyl, thiophenyl, furanyl, and quinolinyl. When
the heteroaryl group is substituted, the heteroaryl group may have one to three
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sel ected from hal ogen, OH, CN, nmercapto, nitro, am no, cyano, optionally
substituted Cl-C8-al kyl, optionally substituted al koxy, alkylthio
aIkyIsquiqgl, alg¥lsulfonyl, al kyl -am no, di(C -CB-al k %anlno formyl,
car boxyl , WARWSISE bonyl , al koxycar bonyl oxy, alkanoyloxéC BI§pgi024626

car banoyl, carboxam de, di-I|ower al kyl carbanoyl oxy, phenoxycarbonyl oxy
group, |lower alkyl enedi oxy, benzoyl oxy, alkyl-CO O, alkyl-OCO, -CONHZ,
al kyl -O-CO- O, or alkyl-CONH. The term"biaryl" includes a heteroaryl

| i nked to a phenyl, a phenyl linked to a heteroaryl (such as furan,
pyridi ne, thiophene ), and a phenyl linked to a phenyl. Exanples of
phenyl - phenyl, heteroaryl -phenyl, substituted heteroaryl phenyl, and

phenyl - het er oaryl , respectlvel y, include: NS R IR Il '\ RSRRR
The term"c ising the
specified i %gpgtc?ﬁhéh r\mtl]'hﬁt ﬁ&%?&#e&&?%%@ﬁoﬁ%ﬁé@gﬁﬁ product which
results, di megrich toohntrmd;nmﬁotb and rcsm‘bﬂg sulsdtinged ©f-Ch p@@tid rigfl
ingredients in ?he S y "‘Sb 2005/ 01‘]‘1592 CTl USZOng/ 024626

WO
g E s oS Bt caRoRy, Ao BIRy HeiTe SRy LAY ARV BtTo0, TG

Simiar i ren=Rie ke AHBEL EOEEal L USEaRin IOy, 5@@%%3%, ect

at di fferentphehymarbaﬁ\ﬁoylnd@nb@ﬂdﬁﬁ@eldﬁl@ﬁéﬁélﬁy%ﬁttﬁdﬁn@%xw mey not overl ap

or coincide. The term "subject” as used herein, refers to an ani nal,
preferably ®hengxysarbonyoxy greumlaweyalsylensdioxybenzayloxs abojl€e0-Q,

treatment, QRRRIYRIYLCONHS MG IRY-0-, or alkyl-CO-NH-.

The terms "heterocycle," "heterocyclic," and "heterocyclyl” refer to an
optionally substituted, fully or partially saturated, aromatic or nonaromatic,
cyclic group which is, for example, a 4- to 7-membered monocyclic, 7- to 11-
membered bicyclic (“heterobicyclyl”) (such as 9-10 bicyclic), or 10-to 15-
membered tricyclic ring systemn, which has at least one heteroatom in at least
one carbon atom containing ring. Each ring of the heterocyclic group
containing a heteroatom may have 1, 2, or 3 heteroatoms selected from
nitrogen atoms, oxygen atomns, 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 a,ny :
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; tetrahydrothiopyranyi; tetrahydrothiopyrany! sulfone,
morpholinyl; thiomorpholiny!l; 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);
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The term "RXR nodul ator” as used herein, refers to Retinoid-X receptor

agoni sts, partial agonists, or antagonists. Preferably the nodul ator
increases __insulin sensitivity. According to one aspect, the nodulator is an
RXR agoni SYO 299545925, Syndrone X, and associ ated synpt oRETS20484602¢at i ons
I ncl ude such conditions as IDDM NDDM [GI, |FG obesity, nephropathy,

neur opat hy, retinopathy, atherosclerosis, polycystic ovarian syndrone,
hypertensi on, ischem a, stroke, heart disease, irritable bowel disorder,

i nflammati on, and cataracts. Exanples of a prediabetic state includes IT and
| FG Methods are known in the art for determning effective doses for

t herapeutic and prophyl actic purposes for the disclosed pharnmaceutical
conpositions or the disclosed drug conbi nati ons, whether or not fornul ated

i n the sane difytipobedioiryl; kitiydrobenastHiongl; RitiyipeBsnzdtARpyfdryl" j oi ntly
effective anmount" as used herein, neans that anount of “each active conpound
or phar macdildsebenzpthiopyranyhsuliong, dikysireberzapyranylhindolinylisoghtameanyl;

< berng soRAHYE pifreh s RAESadnblih Koot lEbon bikeyBegbt afRL, "

o RS ! ki bl R0AD b SBTTIOTRI ol s tase o

di sorder being treated. For 1

prophyl act i m&pqm%ﬂy substitutadwith ionierfg fivee praterablvene to hreedroupsf a

di sorder), the.tertm"”, "ioint fective, ampunt” refers to that anmount of
each active S?B?(ﬁ[r%cgﬁﬂﬂ] B?Ibgﬁﬁr%g‘{ﬁ'i @g{cagé%ﬂlffoa@fgﬁp,&yapﬂ- episally: ion, that
i nhi bits i nsybskutECh-CLak@nspliomdliysibstiarsd alkaxy, alkyitkie! iyistfidye ng
sought by a researcher, veterinarian, nedical doCtor or othér clinician,

t he del ayi nglkyisulienyh alkiyd-emiae, diéC-Gadiligtlaming, fanmyhwanbaxylon of gl ucose

reabsor ption,acti vit rother . antidiapetic activity or both. Thus, the
br esent "1 nveAlRTURERAT AR GRT A, BRkEhoioR, pienyl, Garoafion,

carboxamide, di-lower alkylcarbamoyloxy, phenoxycarbonyloxy group, lower
alkylenedioxy, benzoyloxy, alkyl-CO-0O-, alkyl-O-CO-, -CONH,, alkyl-O-CO-O-,
or alkyl-CO-NH-.

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 “compoasition” 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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of two or nore drugs wherein, for exanple, (a) each drug is admnistered in
an independently therapeutically or prophylactically effective anmount; (b)
at least one drug in the combination is adm nistered in_an ampunt that is
sub- t her YRHUOFB1I3P2 sub- prophyl actic if adm ni stered al oRET/USZA04/p24626

t herapeutic or prophylactic when adm nistered in conbination with the
second or additional drugs according to the invention; or (c) both drugs
are adm nistered in an anount that is sub-therapeutic or sub-prophylactic

i f adm ni stered al one, but are therapeutic or prophylactic when

adm ni stered together. The term "protecting groups" refer to those noieties
known in the art that are used to mask functional groups; protecting groups
may be renoved during subsequent synthetic transformations or by netabolic
O e b ot VOB bRl Al GATRIARES indliL0 B aiifstolBn RiRAERS S 1 OF
preparation of the <conpoun resent 1nven | be necessary

and/ or desi nathetwo or prart agenteas admmzstereroemca subjegt auwbslanmty s)rfnuahe
nol ecul es concer ne may be achi eved by means of conventi

protecting § %@ng@éﬂeé‘é’ot"rﬁé@@e Q&%’E$ ﬁf%é dininistesed te ﬂ\ﬁé‘bdﬁcﬁ@&g'f?q{e@i gani ¢

Chem stry, %9311 & P.GM

Wits, Prot ec es‘]a "Wygﬁ%{a@%rg%@c orr]n SPV%OJZP}%#%? Wley &

Sons, 1999. The protecting groups nay be rem)ved at a conveni ent subsequent
stage using nethods known jn the art. npl es of hydroxyl and di ol

protecting groups Netem subigst awwerﬁm V@%@Bﬁﬂﬁf@@@ mrsferablyeu/ 024626
Protection nmet hyl
cther s, subSHAATEL MY bferaBlys Rulrl WHETs TR Sbleck of feBmSHE hEGHRREn
ethers. Sulpsiexpetie@nket hyl Ethers Exanpl es of subst ituted nethyl ethers
I ncl ude met hyoxynet hyl , ‘

The term “RXR modulator” as used herein, refers to Retinoid-X receptor

agonists, partial agonists, or antagonists. Preferably the modulator increases
insulin sensitivity. According to one aspect, the modulator is an RXR agonist.

Diabetes, Syndrome X, and associated symptoms or complications
include such conditions as IDDM, NIDDM, 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 I’BT 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
pharmaceuticat 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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met hyl t hi omet hyl, t-butylthi omethyl, (phenyldinethylsilyl)nmethoxynethyl,
benzyloxynethyl p- met hoxybenzyl oxynet hyl , (4- nmet hoxyphenoxy) net hyl ,

guai acol net h t- butoxynethyl 4- pentenyloxynethyl si | oxynet hyl 2.
nethoxyetﬁﬂ&é%ﬁ@ 2 2,2, 2-trichl oroet hoxynet hyl , bi s(2- Bﬁ%@ﬁé@%ﬁb&@?nethyl
2- (tr|nethyI5|IyI)ethoxynethyI, tetrahydropyranyl 3- bronot et r ahydr opyr anyl ,
t et rahydr ot hi opyranyl, 1-nethoxycycl ohexyl, 4-nethoxytetrahydropyranyl, 4-
nmet hoxyt et r ahydr ot hi opyranyl, 4-met hoxyt etrahydrot hi opyranyl S, S-dioxido, 1-
[ (2-chl or o- 4- net hyl ) phenyl ] - 4- met hoxypi peri di n-4-yl, 1, 4-di oxan-2-yl,

t et rahydrof uranyl, tetrahydrothiofuranyl and

2,3,3a,4,5,6,7, 7a-octahydro-7,8,8- trinmethyl -4, 7-nethanobenzofu ran-2-yl.
Substituted Ethyl Ethers Exanples of substituted ethyl ethers include

1 et ny - 1. PRV BSOS L b Ehint e RS o cqrPRpR st idorcen)

2,2,2-trichg Hé’ @?ﬁﬁy‘i onnﬂybﬁb&ﬁwaﬂr@uht"réféwko thit aﬁﬁ&@rﬁtﬁf%@cﬁ%mt hyl,
t- butyI al l'yl, | orophenyl, p-methoxyphenyl, 2,4- dinitrophenyl, benzyl,

and pol yet hy.omp@gngimlptarﬁ@ceutl@ment wene Bemugomm:mﬂB thatintikits infa

oo tr obeng SHEISR et ot ArooiSRioP i dspross 5 beingisgabLAy presarchar.

o Oy enobensy, erﬂaﬁﬁﬁ“bﬂﬁhﬁﬂbdo@ or Rt he BIETHG Yt whicH GRbiterts o do,

dlphenylnethy p, robenzh 'benzo , tr|p enylnethyl
a- 15 WO 20&5&!@1@69@ Wmuﬂa%on@gmserleahsmptldm |a||mhww meolhpr

5 e TR BT Sl Ko Bt SR s
j: 2, 2,, ] : ; : ?f ﬁ‘évu ﬁ\n%rgldggg hm@?gg‘h&??w&) (3% &8¥%h drug is administered in an
independently therapeutically or prophylactically effective amount; (b) at least
one drug in the combination is administered in an amount that is sub-
therapeutic or sub-prophylactic if administered alone, but is therapeutic or
prophylactic when administered in combination with the second or additional
drugs according to the invention; or (c) both drugs are administered in an
amount that is sub-therapeutic or sub-prophylactic if administered alone, but

are therapeutic or prophylactic when 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 molecuies 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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4,4' /4" -tris(benzoyl oxyphenyl ) et hyl, 3-(1m dazol-1-ylnmethyl)bis(4 ', 4"-
dlnethoxyphenyl)nethyl 1, 1- bi s(4-nmet hoxyphenyl)-1'-pyrenyl net hyl ,

9-ant hryl, (g henyl)xanthenyl 9- (9- phenyl - 10- oxo) ant hryl ,

1, 3- benzodVRY Wé $-yl, and ben2|sothiazolyl S, S- di oxi #6T/US2004[02486er S
Exanples of silyl ethers incl ude trimethylsilyl, triethylsilyl,
triisopropylsilyl, dinmethylisopropylsilyl, diethylisopropylsilyl,

di mret hyl t hexyl silyl, t- butyldinmethylsilyl, t-butyldiphenylsilyl,
tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl, diphenylnethylsilyl, and
t - but yl met hoxyphenyl silyl. Esters In addition to ethers, a hydroxyl group
may be protected as an ester. Exanples of esters include formte,

benzoyl formate, acetate, chloroacetate, dichloroacetate, trichloroacetate,
trifluoroacetate, nethoxyacetate, triphenylnmethoxyacetate, phenoxyacetate,
p- chl orophenoxyacet at e, p-P- phenyl acetate, 3-phenyl propionate,

- 0xonent anoat e(ISUUABAYS) thehrekighobs Ay MERRALRGE! Subdihtidabahy

adanmant oate, crotonate enzoat’e, heny enzoa

2,4,6- tri rrmtihﬁyrbbstuhsmmteﬁrmayltethtats), subsbuutmbmyhptmegawsllyl@hemss
Car bonat es Exanpl es of carbonates include nethyl, 9-fluorenylnethyl, ethyl,
2,2,2- trichloroethyl, 2-(trinmethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2-

16\ 2005/ OLIE RARBYSTEE 2628 et noxybenzyl . 3, 4-di net hoxybenayl . |

o- ni t robenzyl , p-E)dampibsrmi)sUbsﬁutwlmthyl ethers indiode heethyetrethyl | - napht hyl |

methyl dit hln?é:t y r?lg%)te?hyl gugf?th ?Ttu—"?t §|e”§r?e'r¥y?é" me%r?);lgli)y%met?\oxymethyl
benzyloxymethyl, p-methoxybenzyloxymethyl, (4-methoxyphenoxy)methyl,
guaiacolmethyl, t-butoxymethyl, 4-pentenyloxymethyl, siloxymethyl, 2-
methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bis(2-chIoroethoxy)methyl,
2-(trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyl,
tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-
methoxytetrahydrothiopyranyl, 4-methoxytetrahydrothiopyranyl S,S-~dioxido, 1-
[(2-chioro-4-methyl)phenyl]-4-methoxypiperidin-4-yl, 1,4-dioxan-2-yl,
tetrahydrofuranyl, tetrahydrothiofuranyt 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-methyi-1-benzyloxyethyl, 1-
methyl-1-benzyloxy-2-fluoroethyl, 2,2,2-trichloroethyl, 2-trimethylsilylethyl, 2-
(phenylselenyl)ethyl, -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-dichiorobenzyl,
p-cyanobenzyl, p-phenylbenzyl, 2- and 4-picolyl, 3-methyl-2-picoly! N-oxido,
diphenylmethyl, p, p’-dinitrobenzhydryl, 5-dibenzosuberyl, triphenylmethyl, o-
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Assi sted Cl eavage Exanpl es of assisted cleavage include 2-iodobenzoate,
4-azi dobutyrate, 4-nitro-4-nethyl pentanoate, o-(dibrononethyl)benzoate, 2-
formyl benzenesul fonate, 2-(nethylthionmethoxy)ethyl carbonate, 4-

(et hyl t hi%Wae38i¥but yrat e, and 2- (et hyl t hi omet hoxymet RETUS0N#H24636

M scel | aneous Esters Exanples of m scell aneous esters include

2, 6-di chl oro-4- net hyl phenoxyacetate, 2,6-dichloro-4-(1,1, 3, 3-

t et ramet hyl but yl ) phenoxyacet ate, 2, 4-bi s(1, 1-di net hyl propyl ) phenoxyacet at e,
chl or odi phenyl acet ate, isobutyrate, nonosuccinoate, (E)-2-nethyl-2-

but enoat e(ti gl oate), o-(nethoxycarbonyl)benzoate, p-P-benzoate, a-

napht hoate, nitrate, alkyl N, N, N ,N -tetranet hyl phosphorodi am date, N
phenyl carba mate, borate, dinmethyl phosphinothioyl, and 2,4 d initrophenylsu

ret hanesul 1 SRRNGY R BABR v cerigheisiidcteniimell If?“tﬁ-i PROTECTI ON FOR
1,2-AND 1. 3; i :
ketal s incl #&@%&ghgﬁeﬁ?ﬁiﬁb@éﬁgﬂ"ﬁa@]@%@%g‘r‘] ,'C 'c acetals an

1- phenyl et hprdriepRendcyicipRExAGRABhY RNy d@na-tAs@, 8- 17 WO 2005/ 011592
PCT/ US2004/ 024626 trichl oroethyli dene, acetonide (1sopropylidene),

cycl opent y! idithierophthatimitestyenyinethyl 4o’ dffdpis{levulinoyloxyphepyiretny),

kel P LIS i P 9o
dimethoxyphenyl)methyl, 1,1-bis(4-methoxyphenyl)-1’-pyrenylmethyl, 9-anthryl,
9-(9-phenyl)xanthenyl, 9-(8-phenyl-10-oxo)anthryl, 1,3-benzodithiolan-2-yl, and

benzisothiazolyl S,S-dioxido.

Silyl Ethers

Exaﬁples of silyl ethers include trimethylsilyl, triethylsilyl, triisopropyisilyi,
dimethylisopropyisilyl, diethylisopropylsilyl, dimethylthexylsilyl, ¢
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzyisilyl, tri-p-xylylsilyl, triphenylsilyl,
diphenylmethylsilyl, and -butylmethoxyphenyisilyl.

Esters

In addition to ethers, a hydroxyl group may be protected as an ester.
Examples of esters include formate, benzoylformate, acetate, chloroacetate,
diéhloroacetate, trichioroacetate, trifluoroacetate, methoxyacetate,
iriphenylmethoxyacetate, 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-(irimethyisilyl)ethyl, 2-(phenyisulfonyl)ethyl, 2-
(triphenylphosphonio)ethyl, isobutyl, vinyl, allyl, p-nitrophenyi, benzyl, p-
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Exanpl es of cyclic ortho esters include nethoxynethyl ene, ethoxynethylen
di met hoxynet hyl ene, 1-net hoxyet hylidene, 1-ethoxyethylidine, 1, 2-

di met hoxyet hyl i dene, a- net hoxybenzyli dene, 1-(N,N—dinethylanino)ethylidene
deri vat i v&O 08/M1I82i et hyl am no) benzyl i dene deri vat i ve, PERES2004/024626
2-oxacycl opentylider Silyl Derivatives Exanples of silyl derivatives

I nclude di- t-butyisilylene group, and 1, 3-

(1,1, 3,3-tetrai sopropyl di si |l oxanyl i dene) derivative. d ucose Reabsorption
I nhi bitors One nethod of treating hyperglycema is to excrete excessive
glucose directly into urine so that the bl ood glucose concentration is
normal i zed. For exanple, sodiumglucose cotransporters (SATs), primarily
found in chorionic nenbrane of the intestine and the kidney, are a famly

f [ i vel ' | yved.,i h I f al b I on.
Arong t hem, "eotetenzyd ddifetokybeBe helftrol L it SapSuaf &' ( Uoe
et al., 1994hincHiRirRes, aﬁ@tﬂi&y-tﬁatl)gg@g mééhymtrﬁ@éér%hhwpa%the ki dney (You

et al., 1995, MacKenzie at al., ucose absorption in the intestine
i s primaril yolgaithydeseglygols@rponates. hi gh-affinity | ow capacity transporter
with a Na':glucose transport ratio of 2:1. SGE.T2, also known as SAAT1,
transports Na' and glucose at a ratio of 1:1 and functions as a

| ow af finityadi ' transporter. These SG.Ts are characterized in
Tabl e 1: Taﬁgglﬁt@d%@%\%& é1005/011592 PCT/ US2004/ 024626 Preferred K,,, *
TnG** K,,, | SOFEdripiesut aSsistedcleavagey irslude 2-4odobenzoate,ol-aridobutysaten vi vo

sm Intesti n491n&50}4-%1&‘1%3%%%r?dajfe,ng((ljulgromomethyl)benzoate, 2-
formylbenzenesulfonate, 2-(methylthiomethoxy)ethyl carbonate, 4-
(methylthiomethoxy)butyrate, and 2-(methylthiomethoxymethyl)benzoate.

Miscellaneous Esters ,

Examples of miscellaneous esters include 2,6-dichloro-4-
methylphenokyacetate, 2,8-dichloro-4-(1,1,3,3-
tetramethylbutyl)phenoxyacetate, 2,4-bis(1 ,1-dimethylprobyl)phenoxyacetate,
chiorodiphenylacetate, isobutyrate, monosuccinoate, (E)-2-methyl-2- |
butenoate(tigloate), o-(methoxycarbonyl)benzoate, p-P-benzoate, a-
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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SA.T1 D gal actose Kidney (S1, S3) 2:1 D-glucose 0.39 7.9 0.3 D-gal actose
SG.T2 Kidney (S3) 1:1 D-glucose 1.64 83 6 (SAAT1l) * (mM for D-glucose **
Maxi mal transport rate pnol/m n/mm Renal reabsorption of glucose is nediated
by SG.T1 MZ‘%@_’W”(Si | verman et al., 1992; Deetjen et BE.T{USi@é’Q%ﬂ@I asma
glucose is filtered in the glonmerulus and is transepithelially reabsorbed
in the proximal tubules. SGT1 and SA.T2 are located in the apical plasnma
menbranes of the epitheliumand derive their energy fromthe inward sodi um
gradi ent created by the Na+/ K+ ATPase punps | ocated on the basol ateral
menbrane. Once reabsorbed, the elevated cytosolic glucose is then
transported to the interstitial space by facilitated glucose transports
(GLUT1 and G.UT2). Therefore, inhibition of SGTs reduces plasma gl ucose

t hrough suppg ' lL.u i ' A
therapeuticgﬁﬁagg%ﬂ%ﬂ%%ﬁvr%g@?@@ﬁf@gg#?é@ |9gmaﬁ%ﬁﬁthﬂHE1§GLT I nhi bitor,
such as t hatcyslohtikgliderie, ccloheptdidensrberzyliderem gsnmthopiberizylidend, @,4-decr ease
pl asma gl ucose, in a subject- by a desired anpunt per day, can be readily
det er mi ned UlMEhaRYbRBAYIdSSE, Bi4-dieethoxyhenzylidene, eickAtijobenzylidenseen

ound that phlorizin, a natural glycoside present in barks and stens o
f dth hi ] d bar k d f

Rosaceae (e.g. .. e ear, etc.), inhibits Na+-glucose co-transporters
located in @MP%%E%@M% of the intestine and the kidney. By
i nhibiting Na+- gt EROSRAG 'e8fers fridiudd Mhetidi ferie]) Bt/ fdthien

iesf }f?ﬁétﬁ
renal tubul ar gl ucose reaggorptlon and pronotes th excyetlon of g]ucose SO
that the gl uimsthdguethylenealphethouyetbylidene, d-éthoxgethylidioenh)2-1 evel for a

O TR0 SR REG RS, PN IRl e

derivative, o~(N,N-dimethylamino)benzylidene derivative, and 2-oxacyclopentylider

Silyl Derivatives

Examples of silyl derivatives include di- t-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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19 WD 2005/ 011592 PCT1US2004/ 024626 O her SCGLT inhibitors include alkyl -

and phenyl - gl ucosi des, 1-5 ,isoqui nolinesul fonyl)-2-nethyl pi perazi ne- HCl

(1 ndi rect.lé% Vi a Erotel n ki nase O, p- chloromercuribenzoate (PCVB),

N, N -dicy P42 bodi i ni de (DCCD), copper and cadmi uRCTEH300444626

trival ent Iant hani des. 20 WD 2005/ 011592 PCT/ US2004/ 024626 B. Corrpounds The

|nvent|on features conpounds of Formula (I1) NN QZRZO O PO. I

OHN\ ™ oo, ITOH OH (1Il) wherein RLis Hor C1-4 alkyl; R2|sH F a,
mathoxy, or C1-3 alkyl; Qis -(CH2),; where n =0, 1, or 2; or, where R2 is
H F, d, or nethoxy, then Q can also be selected from-CH2-S ; P = H or
acetyl; Zis substituted or unsubstituted, and is selected fromC 3a
cycl oal kyl, phenyl, benzhydryl, 5- or 6- nenbered heteroaryl haV|ng 1 or 2
het er oatom&-——i-ﬁdependc..n y—sel 'cted HomN——O—ant—5—a—biarys OO+
- Preferred * TmG* Kn*
10-menver eq | ddisfit|  Tissue Stoichiometry " "
Substrate | in vitro | invitro | In vivo
. ) D-glucose
SoLT1 Sm. Intestine 24 D-galactose 0.1 nd Nd
. . D-glucose
Kidney (S1, 53) 2:1 D-galactose | -39 7.9 0.3
(gﬁkﬁ) Kidney (S3) 1:1 D-glucose | 1.64 83 6
* (mM) for D-glucose

~** Maximal transport rate pmol/min/mm

Renal reabsorption of glucose is mediated by SGLT1 and SGLT2
(Silverman et al., 1992; Deetjen et al., 1995). Plasma glucose is filtered in the
glomerulus and is transepithelially reabsorbed in the proximal tubules. SGLT1
and SGLT2 are located in the apical plasma membranes of the epithelium and
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 g!ucose is then transporied 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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bi cyclyl or fused heterobicyclyl, wherein each fused heterobicyclyl has
between 21 WD 2005/011592 PCTI US2004/ 024626 1 and 4 heteroatons (and
preferably between 1 and 2 heteroatons) independently selected fromN, O,
and S. ExéW%P%§mEﬁ9breferred conpounds of Fornula(ll) inBCHAS20064346p6 s H;
(b) RR is H nethyl, or ethyl; (c) Qis -(CH)r,- and nis 1 or 2; (d) Zis
i ndependent |y substituted mﬁth between 1 and 3 substituents independently
selected fromC 14 al koxy, C 1-4 al kyl, C3_6 cycloal kyl, hal o, hydroxy,
cyano, amno, C 1.4 alkylthio, C 1.4 am noal kyl, nono- or dial kyl am no,
phenyl, 5-6 mnenbered heterocyclyl containing between | and 3 heteroatons

i ndependently selected fromN, S, and 0; and wherein the substituent(s) on
Z can be further independently substituted with between 1 and 3
substitutents indepengent Mhlbﬂ@tselﬁbl%ﬂiefél &nd phen tz&os@es 18Lkyl , hal o,
hydr oxy, cyano amno, C 1- al kylthio p enoxy - R8Rb, -NHSOZRB and

- S02NRaRb; -senuinalipesiiéamyl) -zﬂyeihwpmgzmedﬁl (rdireptly via prasetn kinasel C), p-

- 0t subst PG ahefeReR2bat EEIMBY AP R st AR MORAPERERY. ot ur any1

di hydr obenz gbpparamid cédmmllﬁtdﬂg @ahﬁctn@dléhtjbéhthé?ﬁcﬂ@é)[ b] t hi enyl, chromanyl,
benzot hi ophenyl, indanyl, naphthyl, b5, , 8- tetrahydronapthyl

1,2,3,4- tetrahydronaphthyl or benz7[1,4] di oxan; (f) linitations of (e)
wherein Z is unsubstituted or substituted with between 1 and 2 substituents
i ndependently sel ected from net hoxy, ethoxy, fluoro, chloro, nethyl, ethyl,
propyl, isopropyl, cyclopropyl, and phenyl; (g) Z is biphenyl,

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

met hyl t hi ophenyl, benzofuran-5-yl, di hydrobenzofuran-5-yl, naphthyl, or

di hydr obenzof uran-6-yl, or (5-ethylthio)phenyl; (h) RLis H and R2 is H,
methyl, ethyl, propyl, or isopropyl; (i) Qis -(CH)" ; nis 1 or 2; and R2
is H methyl, or
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ethyl; (i) limtation of (i) wherein RL is nethyl; 0) limtation of (a)
wherein R2 is H, rrethyl or ethyl; and Qis -(CH2)n- and nis 1 or 2; Zis
phenyl , cycl opent cyclohexyl 4-substituted cycl ohexyl, 2- or 3-

subst i tuté\fpé‘ijj’é b%éihty 4- substituted phenyl , 3, 4- di suBET{US048246REny| |
substituted thiophene, thi ophenyl, 22 WD 2005/011592 PCTI US2004/ 024626

bi aryl, benzofuranyl, dihydrobenzofuranyl, 4-substituted pyridyl,
benzo[ b] t hi enyl , benzot hi ophenyl, indanyl, naphthyl,
5,6,7,8-tetrahydronapthyl, 1,2, 3,4-tetrahydronaphthyl, or benzo[1, 4]

di oxan; and wherein Z is wunsubstituted or substituted with between 1 and 2
substituents independently selected from nethoxy, ethoxy, fluoro, chloro,
met hyl, ethyl, propyl, isopropyl, cyclopropyl, phenyl ; (k) R2is H,

met hyl, or hyI rein Qis -(CH2), and nis | or 2; and Z is biphenyl,
4- et hyl phenyt-, P%ﬁﬂw henyl , 4-met hoxyphenyl, 4- ethoxyphenyl,

4- et hyl t hi opheny[the IPOBABON fetlufesyd ',)m(%r -5-yl, naphthyl, or

di hydr obenzof ur an- 6-yl , géN(S- et hylﬂg% p eﬁaﬁf}m'§ EEd conbi nati ons of the
above. Exarrpl es of preferred conpounds i ncl ude:

2-{3-[2-(2, 3-Di hydro- benzof uran-5-yl)-ethyl]-6-nethyl -

H i ndazol - 4-yl oxy} - [3 D- gl ucopyr anoprs]l de;

2-[ 3-(2-Benzofuran-5-yl -ethyl) - yLN____hl-l ndazol - 4-yl oxy] -

3- D-gl ucopyr anosi de;

2-{3-[2-(2, 3-Di hydro- benzof uran-5-yl) -
H-i ndazol - 4-yl oxy}- (i -D- gl ucopyr anosgt
yl)-ethyl]-6-ethyl-1 Hindazol-4-ylo
Met hoxy- benzyl ) -6-nmethyl -1 Hindazag ] - (3-D-gl ucopyranosi de.

Addi tional preferred conpounds ikt 2-[ X (2-Benzof uran-5-yl -et hyl) -
1H i ndazol - 4-yl oxy] -[i - D- gl ucopyr anggi de;.o
2-{3-[ 2- (6- Met hoxy- napht hal en- 2-{
et hyl ] - 6- et hyl - 1H-i ndazol - 4-yl oxy}-R-
2-{3-[2-(2,3-Di hydro- benzo[ 1, 4] di oxi=6
H i ndazol - 4-yl oxy}-[ 3- D- gl ucopyr ano¥l de;

-Dgl ucopyran03| de and 2-[3- (4-

M””H
gl ucppyr anosi de;

*8j 1yl ] - 6- met hyl - 1

OH
(I1)

wherein
R'is H or C 14 alkyl;
RZis H, F, CI, methoxy, or C 13 alkyl;

Q is —(CHz),- where n =0, 1, or 2; or, where RZis H, F, Ci, or methoxy, then Q
can also be selected from —-CHj-S :

P = H or acetyl;

Z is substituted or unsubstituted, and is selected from C 5.7 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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2-{3-[2-(4- Ethoxy-phenyl)-ethyl]-6-nmethyl-1 Hindazol-4-yloxy}-RD
gl ucopyr anosi de;

2-{6-Met hyl -3 5,6, 7, 8-tetrahydro-napht hal en-2-yl)-e
H i ndazol %%ﬂ%&%}% 9% 3- D- gl ucopyr anosi de; 2-[6- Met hyl - (QX'F(L’&&OH%“@?P 2-yl -

ethyl)-1 Hindazol -4-yl oxy] -[ 3- D- gl ucopyr anosi de;

2-{3-[2-(4- Met hoxy-phenyl)- ethyl]-6-nethyl-1 Hindazol -4-yl oxy}
[i-Dglucopyranoside; 2-{3-[2-(6-Methoxy- 23 WO 2005/ 011592

PCT/ US2004/ 024626 5, 6, 7, 8-t et rahydr o- napht hal en-2-yl)-ethyl]-6-net hyl -

H i ndazol - 4-yl oxy} J-D- gl ucopyranosi de and

2-[3-(2-Benzof uran-5-yl - et hyl ) - 6- net hyl -

H i ndazol - 4-yl oxy] - 6- O-acetyl - (3-D gl ucopyranosi de. Additional preferred

ds i v 2={3:[2-(,6- -1.2. 3. 4-
Cetr anydr o- napid Rpcostofis idhdBreeittbRorect R a ik N RER
gl ucopyr anoshdependendly sétdcledfront B; ENand!g.- et hyl ] - 6-met hyl -
H i ndazol - 4-yi oxy} 3-D gl ucopyranosi de

2- [ 3- (4- Met hoxy- phenyl sul f anyl met hyl ) - 1 Hindazol -

| -f3-D-gl de: : _

) ([))?iy]( 2 Oyl ohex PN I)O?g’r?ifs{’ﬁ%mi“r??“ﬂ‘&’éz%':"z{m“'a(" ) include:

yl oxy] - (3-Dyg )Rérsow R r%eH r%eir?yr (ah ethid tb)(tn@sb@mgwmnﬁsnlcm iy ) - 6-
met hyl -1 Hindazol -4-yio { ucopyr anosi

Xy
2-{3-[2-(4- ﬂlsﬂnd@m n’rly|su aﬁggywtbtbgtwpeaﬂnmm;’usubstrtuents independently

Vot haaesul 1 SEted b Bk s1KkBRY 11 B vEIodTkYInBaloo YNy o RYAN9 5. .

gl ucopyr anosgimifoad, ZalkytHig; €2.,JarRindskyD rheiE-ridiamymyihd 1156 met hyl -
H indazol - 4-yl (c))xyd"4 C?aclet %M( -P)gﬁggopyranosrlde Addrt?lgér}y preferred

conpounds i rmemberecth@tenpwcnylropntmerng;he)tweenétand 3 heteroatoms independently
H i ndazol -

e ety Seledida bR R, &, 458! A0S AkERn the sybsiiyenits) n Z canhe furthey; qe.

2-[3- (4- Metihydset demtly subgnfiitbd withB¥tW¥bn 4 and 3 substrtutents mdependently

H i ndazol - 4-yi oxy] - (3-D- gl ucopyranoside ; 2-[3-(4-Biphenyl)-6-nethyl-1

H-i ndazol - 4-sglested from O- gi alkory.rGnaesiky; hate [ iydraxy, cyano, amino, C 14
alkylthio phenoxy, -CONR®R®, -NHSO2R®, and -SO,NR°R":
(e) Z is phenyl, cyclopentyl, cyclohexyl, 4-substituted cyclohexyl, 2- or 3-
substituted cyclopentyl, 4-substituted phenyl, 3,4-disubstituted phenyl,
substituted thiophene, thiophenyl, benzofuranyl, dihydrobenzofuranyl, 4-
substituted pyridyl, benzo[blthienyl, chromanyl, benzothiophenyl, indanyl,
naphthyl, 5,6,7,8-tetrahydronapthyl, 1,2,3,4-tetrahydronaphthyl, or benz?[‘l 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-ethyiphenyl, (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)s- ; nis 1 or 2; and R? is H, methyl, or
ethy!; (i) limitation of (i} wherein R' is methyl; (j) limitation of (a) wherein R?is H,
methyl, or ethyl; and Q is {CHz)- and nis 1 or 2; Z is phenyl, cyclopentyl,
cyclohexyl, 4-substituted cyclohexyl, 2- or 3- substituted cyclopenty!, 4-
substituted phenyl, 3,4-disubstituted phenyl, substituted thiophene, thiophenyl,
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Cycl opropyl - benzyl } 6-nmet hyl -1 H-i ndazol - 4-yi oxy] - f 3- D- gl ucopyr anosi de and 2-
[ 3- (5-Ethyl t hi ophen- 2-yl net hyl)-6-nmethyl -1 H-indazol - 4-yl oxy] - (3-D-

gl ucopyranosi de. 24 WD 2005/011592 PCTI US2004/ 024626 HN-N R R = C2H5, #A#
H\V-N S RWARWSOESID 0 R = SCH3, #C# XOH O SOH p HO R RCHFS2008924628 O OH
OH R= #E# OH #F# The nost preferred conmpounds are

2-{3-[2-(2, 3-D hydr o- benzof uran-5- yl)-ethyl]-6-nethyl -

H i ndazol - 4-yl oxy} - [ 3- D- gl ucopyr anosi de;
2-[3-(2-Benzofuran-5-yl-ethyl)-6-nmethyl-1 Hindazol -4-yl oxy]-(3-D

gl ucopyranosi de; 2-[3-(4-Ethyl-benzyl)-6-nmethyl-1 Hindazol -4-yl oxy]-J3-D
gl ucopyr anosi de and 2- [ 3-(5- Et hyl t hi ophen-2-yl met hyl ) - 6- met hyl - 1

H i ndazol - 4- yl oxy]-(3-D-gl ucopyranosi de. 25 WO 2005/ 011592

Feat 3?22%6%@4*\?6%feegﬂuﬁ%ﬂ@bﬁ*@b%a%@é%é’oﬁ@mﬁ?ﬁ S e piFhounas. can e
prepared aceRngb n@g:ht@yl rBéhiétﬂlb?iheﬁylntlhéémﬂ n@plﬂh?l G, @V%rteﬁi dréidps
according to co natorial or matrix synthesis hods. ol | OWI ng three

Schenes, narlaBidrtetrahydrenaptitey!r or Bereall 43 dioxan; and wherem Z is
unsubstituted or substituted with between 1 and 2 substituents independently
selected from methoxy, ethoxy, fluoro, chloro, methyl, ethyl, propyl, isopropyl,
cyclopropyl, phenyl ; (k) R_2 is H, methyl, or ethyl; wherein Q is <{CHy),- and n is
1 or 2; and Z is biphenyl, 4-ethyiphenyl, (4-propyl}phenyl, 4-methoxyphenyl, 4-

- ethoxyphenyl, 4-methylthiophenyl, benzofuran-5-yl, dihydrobenzofuran-5-yl,
naphthyl, or dihydrobenzofuran-6-yl, or (5-ethylthio)phenyl; () and
combinations of the above.

Examples of preferred compounds include: ,
2-{3-[2;(2,3-Dihydro—benzofuran-5~yl)-ethyl]-6-methy!-1 H-indazol-4-yloxy}-3-D-
glucopyranoside; 2-[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-dimethyi-
1H-indazol-4-yloxy}-B-D-glucopyranoside; 2-{3-[2-(2,3-Dihydro-benzofuran-5-
yl)-ethyl]-6-ethyl-1H-indazol-4-yloxy}-p-D-glucopyranoside and 2-[3-(4-
Methoxy-benzyl)-6-methyl-1H-indazol-4-yloxy]-B-D-glucopyranoside.

Additional preferred compounds include: 2-[3-(2-Benzofuran-5-yl-ethyl)-
1H-indazol-4-yloxy]-p-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}-p-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-naphthalen-2-yl)-ethyi]-
1H-indazol-4-yloxy}-B-D-glucopyranoside; 2-[6-Methyl-3-(2-naphthalen-2-yl-
ethyl)-1H-indazol-4-yloxy]-8-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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1- 22 provi de general guidance. Schene 1 HO HO 0 OP10 n=0or] Z n=2 I\ RZ OH
RR OHn 2 Rp OPT 2) 3 R~ NNZ | R2 OH 4 Conpounds of this invention,
wherein R2 is as defined in Formula (I1) and Z is an aromatic or a

cycl oal kyIWORH/O1E4h be prepared as outlined in Schemes PCTAISA003/024836 set
forth in Scheme 1, conpounds of Fornula 1 are either comercially avail able
(wherein R2 is H, nethyl or nethoxy) or can be prepared by literature

nmet hods [when R2 is chloro, ethyl, propyl, isopropyl: Tsujihara et al.

J. Med. Chem 1999 42, 5311 - 5324; when R2 is fluoro: Brooks et al. J. Og.
Chem 1999, 64, 9719 - 9721] fromcomercially available materials.
Conmpounds of Fornula 2 wherein nis O or | can be prepared from 26 WO
20051011592 PCTI US2004/ 024626 conpounds | by Friedel-Crafts acylation with

an aryl aci | 0§ _ 16 6fiy ied ' 1) 1B 1864 sgch as
Bor on 11 ey geeeBy e AapnBielerR e S o ey PiicBdoR R RHE
Fornmul a 3, \gln_gro@]yl%ihdssdé)gmw (Bn) or nethoxynmethyl (MOM), can be prepared
from conpounds of Fornula 1 by literature nmethods [Tsujihara et al.

J. Med. Chem 24[89@-Benzdanan-5-ykeiin)-6 woethylihid dndazatel-yloky]-6-Qvasetyl-f-D-

glucopyranoside.

Additional preferred compounds include: 2-{3-[2-(6-Methoxy-1,2,3,4-
tetrahydro-naphthalen-2-yl)-ethyl]-6-methyl-1H-indazol-4-yloxy}-3-D-
glucopyranoside; 2-{3-[2-(4-Chioro-phenyl)-ethyl]-6-methyl-1H-indazol-4-yloxy}
B-D-glucopyranoside; 2-[3-(4-Methoxy-phenylsulfanylmethyl)-1H-indazol-4-
yloxy]-B-D-glucopyranoside; 2-[3-(2-Cyclohexyl-ethyl)-6-methyl-1H-indazol-4-
yloxy}-B-D-glucopyranoside; 2-[3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-
methyl-1H-indazol-4-yloxyl-B-D-glucopyrancside; 2-{3-[2-(4-Trifluoromethyi-
phenyl)-ethyl]-6-methyl-1H-indazcl-4-yloxy}-B-D-glucopyranoside; 2-{3-[2-(4-
Methanesulfonylamino-phenyl)-ethyl}-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]-B-D-glucopyranoside; 2-[3-
(4-Methylsulfanyl-benzy!}-6-methyl-1H-indazol-4-yloxy]-B-D-glucopyranoside ;
2-[3-(4-Biphenyl)-6-methyi-1H-indazol-4-yloxy}-B-D-glucopyranoside; 2-[3-(4-
Cyclopropyl-benzyi)-6-methyi-1H-indazol-4-yloxy]-B-D-glucopyranoside and 2-
[3-(5-Ethylthiophen-2-ylimethyl)}-6-methyi-1H-indazol-4-yloxy]-B-D-
glucopyranoside.
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is 2 can be prepared from conpounds of Formula 3 in either two or three
steps. Aldol condensation with an aryl al dehyde under basic conditions,
such as a potassi um hydroxide, in an al coholic solvent such as ethanol at

t enper atuﬂ‘gm‘}ﬁlﬁb’iﬁ’?o Cto reflux, followed by catal yti cPATYSHYAU6ION of
the resulting al kene under conditions such as Pd on charcoal in an

al coholic solvent such as ethanol under hydrogen pressure from.1 - 3

at nospheres. When P, is benzyl, the groups are cleaved during hydrogenation
to yield conpounds of Formula 2 directly. Wien P1 is MOM the internediate
fromcatal ytic hydrogenation is treated with a mneral acid such as
hydrochloric acid in a conbination of solvents such as di oxane and

i sopropyl al cohol. Alternatively conmpounds of Fornula 3, where P, is benzyl,
can be treated with a strong base such as lithiumdiisopropylam de at -78
C, followed by the addition of cycloal kyl carboxal dehyde at -30 C. The
product is then hxﬂﬁﬂgenu ed Rt 0 sinmultaneously reduce the dewbhke borids and
renove the phenol-cro'ec!iﬂg gr oupt = $He#&by provi di ng conpoyfds COr mul a
2 wherein n is 2, ] i §” cycl oaldwidany Gagrpounds of Formul g
or nethyl can be pregpared by cyclization of conpounds of FOI¥
hydrazi ne or nethyl hydyazjpe in an R=u$@8BHE#EI ¢ sol vent such as ethyl@ne

gl ycol at tenperatur angi ng froq1;ﬁ$ﬂ§ to 160 C. Alternatively, a
conpound of For nui pepg R1 is al kyl " can be 27 WD 2005/ v~ YOH

PCT/ US2004/ 024626 obt gjyned in three= st epged rom a conpound of Foowul a 4
where R1 is H The phenol group in a npound of Formula 4, where Rl is H,
can be selectively alkylated with ben brom de in a polar solsgnt such as
acetone in the presence of a base such as potassium carbonate. The
resulting indazole can be alkylated with an al kyl iodide, such as ethyl

I odide, and a bageeSHEd fréferred compounds are 2-{3-[2-(2,3-Dihydro-benzofuran-5-
yi)-ethyl]-6-methyl-1H-indazol-4-yloxy}-B-D-glucopyranoside;
2-[3-(2-Benzofuran-5-yl-ethyl)-6-methyl-1H-indazol-4-yloxy]-3-D-
glucopyrancside; 2-[3-(4-Ethyl-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.
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cesium carbonate in DVF or sonme other polar organic solvent. Deprotection of
t he phenol group under hydrogenation conditions, such as palladiumon
charcoal and hydrogen gas at pressures ranging from1l to 3 atnospheres in a
sol vent s(¥@ 25050 hanol , et hanol, ethyl acetate and t hePCTRIS20040R462¢r ovi de
compounds of Formula 4 where Rl is an al kyl group, such as ethyl. Schenme 2
OHO\ I NPz P2ZHN-NINN\ N Br RZOHRy OHRZ OP7 Rp OP1 56 7 8 H\-N
SZP2ANNS-z REOHR/ 011091 O)IINNS Z RZOH 11 28 WO

2005/ 011592 PCT/ US2004/ 024626 Conpounds of this invention where R2 is as
defined in Formula (1l1), and Zis an aromatic ring, can be prepared as
outlined in Schenmes 2 and 3. Conpounds of Formula 5 can be obtained from
comerci al sources or prepared by literature nethods [Tsujihara et at.

J. Med. Chem 1999 42, 5311 - 5324]. A conpound of Fornula 6 can be. prepared
froma conmpound of Fornmula 5 by cyclization wth hydrazine in an al coholic

sol vent such a3, SyhatiteMethousl at tenperatures

One aspect of the invention features substituted indazoles of Formula (I}).
These compounds can be prepared according to traditional synthetic
organic chemistry methods or according to combinatorial or matrix synthesis
methods. The following three Schemes, narrative, and chemistry Examples
1-22 provide general guidance.

Scheme 1

Ry OH Ry OH Rz OP4
1 2 3
Ri.
N—~N
joad
Ry OH
4

Compounds of this invention, wherein R; is as defined in Formula (Il)
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 Ry is chloro, ethyl, propyl, isopropyl:
Tsujihara et al. J.Med.Chem. 1999 42, 5311 — 5324; when R; is fluoro: Brocks
et al. J. Org. Chem. 1999, 64, 9719 - 9721] from commercially available
materials. Compounds of Formula 2 wherein n is 0 or 1 can be prepared from



ranging from 140 Cto 160 C. Stepw se protection of a conmpound of Fornula 6
provi des a conpound of Forrmula 7. Protection of the phenol can be
acconplished with an ether-formng reagent such as tert-butyldi methylsilyl
chl ori de 3A2%¥041¥%he such as imidazole in a polar sol veRETAIFEMWIRAIRAF  at
tenperature ranging fromO Cto 80 C. Protection of the indazole nitrogen
with a reagent such as di-tert-butyl dicarbonate in a solvent such as THE
provi des a conmpound of Formula 7 where P, is tert-butyldinmethylsilyl and P2
is t-butoxycarbonyl (BOC). The indazole nitrogen can also be protected with
an acylating agent such as acetic anhydride, with or wthout a catalyst
such as DMAP in a nonpol ar solvent such as nethylene chloride to yield a
conmpound of Fornmula 7 where P2 is acetyl (Ac). Subsequent brom nation with

a reagent suc NBS t ce of catal ytic
amount of  ampeies By FRBOEFORE SRR B gL AvE EARE oy T s

sol vent SUC%r?ﬁceﬁ‘c,aééiGﬂJéi@ éi@%l@ébi@esGéﬁ‘a@'b@chﬂﬁﬂWi@l@@éﬁyPéth’é%t@“' a 8. A
conmpound of ormula 9 can then obtai ned by reaction wth

appr opri at elupdeupeat ¢conditions.hi ophenol using a base such as tr| et hyl ami ne in
a nonpol ar sol vent such as dichloronethane at tenperatures ranging fromO0O C
- 50 C The protecting groups P1 (TBDVS) and P2 (BOC) in a conpound of
Formula 9 cﬁnrbpoundmoﬁlﬁdrmﬁllmﬂ t\MhmelEsIlsybenzi;dr(Ba¢bdmetboxm1'IEiWh€M@M)h as

aqueous HBr in.a ol vent such a SI um e.at room
t enper at ur e %88 bRy % %PUH%@?O @6&462148!5 erB tﬁiﬂ'ﬁ‘ﬁ&e of

ommved af: S5 SRBAAC 0% a5 et A °“§"%@&é§§"&bﬁ@" "
is 2 can be prepared from compounds of Formula 3 in either two or three steps.
Aldol condensation with an aryl aldehyde under basic conditions, 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 P4 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 Ry is alkyl can be
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RR50H4 R. R-NZH NSZNQZ+N N~ NS2 RI i HRI1i OO
H? 1 ROVCO, NHR2I / OH1l1 10 ~~ HOOHPOOH OH OH 12 13 Conpounds
of Fornula 12, where Rl is as defined in Formula I, can be obtained from
conmpounds VP 280504192 4, 10 and 11, prepared in Schengs 1PCEAH2004/0p4626

gl ycosi dati on of the phenol group with 2,3,4,6-tetra-0-acetyl-a/-D

gl ucopyranosyl brom de in an appropriate solvent, such as acetone,
acetonitrile or DWMF under basic conditions, such as potassium carbonate or
lithium carbonate, followed by deprotection of acetyl groups in an

al coholic solvent such as nmethanol using mld basic conditions such as

pot assi um carbonate or sodi um net hoxi de at room tenperature. A conpound of
Forrmula 13 can be isolated as a by-product in the deprotection step. 30 WD

2005/ 011592 PCTI US2004/ 024626, D. . Addi ti onal. AAnti di abetic Agents
AL di abet | COLIRRR S Hies siae oM cmeauBg RS FRYRLE Aiare B Rnahe
I nvention, %eﬂoﬁ@‘é@lp%% cémpBUAE o FbiTALRRE WKerd®R s I Ncah BBXelErEiQEl! cal
conposition, a formulation, or a conbination nethod of treatment (treatnent
regi men) i ndligdatedwith berzyl bromids inealpolar solventsuctsas ackiarenindbeads
exenplified . .
presence of a base such as potassium carbonate. The resulting indazole can
be alkylated with an alkyl iodide, such as ethyl iodide, and a base such as
cesium carbonate in DMF or some other polar organic solvent. Deprotection of
the phenol group under hydrogenation conditions, such as palladium on
charcoal and hydrogen gas at pressures ranging from 1 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.

Scheme 2

P
OH O HN—N N
N—R Br '

. P,
'N-N
—r—— — —
Re OH Re OH Ry OP1 Rs OP1
5 6 7 8

P,

Ay

~N
jo o
Rs OH Ry oP1
10 9
O
)‘\N-N

R OH

11
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in Table 2. Table 2 Conbi nation Therapies wi thSCLT I nhibitors Mechanism or
G ass Drug/ Conpound Biguanide (class) netformn Fortamet (nmetformn XT)
metformn GRnetformin XL NN414 fenofibrate/nmetformn conbo Insulin
Secr et agod¥@ 285084 i de (nech), Sul fonylureas (class) ECTRISRIM4H24626

| i bencl am de conbo gl yburide/nmetformn conbo glipizide gli izide/nmetformn
conbo gliclazide chlorpro am de tolbutam de tolazamde Insulin

Secr et agogue repaglinide (nech), Meglitinides (class) nateglinide
mtiglinide Al pha-glucosidase acarbose

Compounds of this invention where R; is as defined in Formula (1l), and Z is an
aromatic ring, can be prepared as outlined in Schemes 2 and 3. Compounds of
Formula 5 can be obtained from commercial sources or prepared by literature
methods [Tsujihara et al. J.Med.Chem. 1999 42, 5311 — 5324]. A compound
of Formula 6 can be prepared from a compound of Formula 5 by cyclization
with hydrazine in an alcoholic solvent such as ethylene glycol at temperatures
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 P4 is tert-butyldimethylsilyl and P, is
t-butoxycarbonyl (BOC). The indazolé nitrogen can also be protected with an
acylating agent such as aéetic anhydride, with or without a catalyst such as
DMAP in a nonpolar sclvent such as methylene chicride 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
thiopheno! 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 P2 (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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inhibitors

(mech) mglitol voglibose emglitate Insulin and Insulin

insulin lispro analogues (class) insulin glargine insulin detemr 31 WO
2005/ 011592 PCT/ US2004/ 024626 insulin glulisine insulin as art human
insulin (FYMIIYPIRP2 hunan insulin (Novolin R human i nsWPATAUS2M0B4626 BR)
insulin, zinc suspension (Humulin L) insulin NHP (Hurmulin N) insulin,

suspension

zinc

(Novolin L) insulin NHP (Novolin N) insulin, zinc suspensi on
(Humulin U) human insulin, regular and NHP m x (Hunulin 50/50) human
insulin, regular and NHP m x (Hunulin 70/ 30)

provide a compound of Formula 10. The acetyl (Ac) group P2 of a compound of
Formula 11 can be removed after glycosylation as described in Scheme 3.

Scheme 3

R

“w-N | Z
o
Ry OH
4
X
/&V / iN-N:\ &/ -
Ry OH Ry OH
° Jj\ \/é\ "

12 3

Compounds of Formula 12, where R, is as defined in Formula I, 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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human insulin, regular and NHP mx (Novolin 70/30) Inhaled insulin (class)
Exubera AERx Insulin D abetes WMnagenent System AIR inhaled insulin oral
insulin (class) Oralin PPARgamma (mech) rosiglitazone
rosiglita?¥ReIBRI¥2ni n conbo pioglitazone isaglitazon®@CTABRMYO02463¢ one,
MCC-555) rosiglitazone/sul fonylurea ragaglitazar balaglitazone (NN 2344)
R-483 rivoglitazone (CS-011) FK-614 SCD-DKY tesaglitazar T131 CLX0921
LY-293111 (VM.-295) MEX 102 AA10090 CDDO (TP-155C) DRF-2189

D. Additional Antidiabetic Agents

Antidiabetic agents that can be used, according to aspects of the
invention, as a secohd or a third antidiabetic agent in a pharmaceutical
composition, a formuiation, 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 acarbogee
inhibitors (mech)
miglitol
voglibose
emiglitate
Insulin and Insulin ingulin lispro
analogues (class)
insulin glargine
insulin detemir
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PHT-46 farglitazar GWM7845 L-764406 NC- 2100 PN 2022 (PN 2034) 32 W
2005/ 011592 PCT/ US2004/ 024626 PPARal pha/ gamma dual MK767/ MKO767 (KRP 297)
agoni sts (neca} nmur agl i tazar (BMS-298585) tesaglitazar LY-818 oxeglitazar
(EML- 4156)WORYSIEIBVT- 142 DRF- 2655 DRF-4832 DRF- 4158 PATUS26BEG6526 KT6- 207
LSN- 862 PPARal pha Agoni st (nmech) Penofibrate Genfibrozil Cofibrate

Ci profibrate Benzafibrate

ingulin glulisine

insulin aspart

human insulin (Humulin R)
human insulin {(Novolin R

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

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

insulin NHP (Novolin N)
insulin, zinc suspension
(Bumulin U}

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

human insulin, regulax and NHP
mix {Humulin 70/30)

human insulin, regular and NHP
mix (Noveolin 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
igaglitazone (netoglitazone,
MCC-~555)
rogiglitazone/sulfonylurea
ragaglitazar
balaglitazone (NN-2344)
R-483
rivoglitazone (CS-011)
FK-614
SCD-DKY
tesaglitazar
T131
CLX0921
LY-293111 (VML-295)
MBX 102
AR10090
CDDO {TP-155C)
DRF-218%
PHT-46
farglitazar
GW-7845
L-764406
NC-2100

PN 2022 (PN 2034)
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K-111 LY518674 (LY674) KRP-101 NS-220 GW9578 GW 7647 GWNM9820 LF-200337
ST-1929 W- 14643 PPARdel ta Agoni st (nech) GA01516 GWM 1514 L-165041 GW
8547 PPARal pha/delta Dual GWM2433 Agonist (mech) PPARganma/ delta Dual

Agoni st ( nEERPOSBERRA| pha/ gamma/ del ta CLX- 0940 Mbdul at orPQIAEE4/RUR6A oni st
(mech) Insulin Secretagogue Exanatide injectable (nech), G.P-1 anal ogue
(class) Exanatide LAR injectable Exanantide oral Lira lutide

PPARalpha/gamma dual MK767/MK0767 (KRP 297}
agonistg (mech)

muraglitazar (BMS-298585)
tesaglitazar

LY-818

oxeglitazar (EML-4156)
LY-929

BVT-142

DRF-2655

DRF-4832

DRF-4158

LY-465608

KT&-207

LSN-862

PPARalpha Agonist (mech) | Fenofibrate

Gemfibrozil

Clofibrate

Ciprofibrate

Benzafibrate

K-111

LYS18674 (LY674)

KRP-101

NS-220

GW-9578

GW-7647

GW-9820

LF-200337

8T-1929

Wy-14643

PPARdelta Agonist (mech) | GR501516

GCW-1514

L-165041

GW 8547

PPARalpha/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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GLP-1 agoni st (mech) exenatide (AC2993)

l'iraglutide (NN2211)

LY-307161 33

WO 2005/ 011592 PCTI US2004/ 024626 CJC-113 ZP10 G.P-1 BIM51077 DPPIV

| nhi bi t or
O listat

mech

Ro 28-1675

(mec L

LAP- 237 P32/98 P93/01 NVP-728 Lipase Inhibitor (nech)
PROBP1IE ycoki nase Acti vat or

TRS200302826

bet a- 3 Agoni st (nech) LY-337604 L-796568 CP-331684 CP-331679 CP-114271
Raf abegron (TAK-677) YM 178 N5984 GM27353

CJC-113

ZP1l0O

GLP-1

BIM-51077

DPPIV Inhibitor {(mech)

LAF-237

P32/98

P93/01

NVP-728

Lipase Inhibitor (mech)

Orlistat

ATL962

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

5C-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

GSK-3beta Inhibitor
(mech)

PTP-1b Inhibitor (mech)

I8IsS-113715

KP102

Amylin Receptor Agonist

Pramlintide (symlin/amylin)

NO Scavenger {mech)

NOX-700
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| BAT I nhibitor (mech) AZD 7806 SC-990 SC-017 GWM264 HW4al HW74 Agoni st

Aci pi nox (nmech) d ucocorticoid A348441 Antagoni st (nmech) A362947 (CP394531
CP409069 CP472555 d ycogen Phosphoryl ase a NN4201 | nhibitor (mech)

I ngl i fori BVQeW3BEEL) FXR Ant agoni st (nech) GW 4064 LXRPEHARUM/02462EN)

GWM 3965 T-0901317 T-0314407 FXR Antagonist (nech) G.P-1 Anal ogue (cl ass)
Al bugon GSK-3beta Inhibitor (mech) PTP-Ib Inhibitor (mech) 1SIS 113715
KP102 Am | in Receptor Agonist Pramiintide (symin/anylin) NO Scavenger
(mech) NOX- 700

llbeta-Hydroxysteroid BVT-3498
Dehydrogenase Inhibitor

Peptide YY hormone ACl62325
Glucagon Antagonist NN-2501
{mech)

PEPCK Inhibitor {(mech} R1438
Scmatotropin Release- SOM230
inhibiting Factor (mech)

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

Leptin analogue (class) Metrileptin
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34 WD 2005/011592 PCT/ US2004/ 024626 il bet a- Hydr oxysteroi d BVT-3498
Dehydr ogenase | nhibitor Peptide YY hornone ACL162325 d ucagon Ant agoni st
NN- 2501 mech) PEPCK | nhibitor (mech) R1438 Somatotropin Rel ease- SOWR30
i nhi bi ti ngvR3MB5811¥%ech) CPT-1 Inhibitor (mech) ST1326 E&TABRYSR4G26ase
MLN- 4760 | nhibitor (mech) Leptin anal ogue (class) Metrileptin 35 WO
2005/ 011592 PCT/ US2004/ 024626 E. Conbi nations The invention features a
conbi nati on therapy conprising adm nistering a glucose reabsorption
i nhibitor, such as an SG.T inhibitor, and one or nore antidiabetic agents)
for the treatnent of diabetes or Syndrone X, or associated synptons or
conplications thereof. The denonstrated efficacy of SGT inhibitors in
nuner ous nodels of NI DDM validates the utility of this drug alone for the
treatment of NIDDM in humans. Since glucose reabsorption inhibitors have a
mechani sm of action distinct fromthat of RXR nodul ators, the disclosed
conbi nat i on pu ¢pmBiALiEp@uUl at ors has the advantage of reducing the anount of
ei ther drug necessary to achi eve conbi ned therapeutic or pharnmaceuti cal
efficacy, relative to the use of either drug al one, thereby reducing one or
nor e . . s - T
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
compilication thereof is selected from IDDM, NIDDM, IGT, and IFG.
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adverse side-effects, which often include weight gain, edema, cardiac
hypertrophy, hepatohypertrophy, hypoglycem a, or hepatotoxicity, or any
conbi nation thereof. The invention provides a nmethod for treat di abet es
or Syndr ofYQ&0%011592 conplications thereof in a subject, %%B
conprising admnistering to said subject a jointly effectlve anDunt of a

gl ucose reabsorption inhibitor in conbination with a jointly effective
anount of one or nore antidiabetic agentsr. In one aspect of the invention,
the antidi abetic agent is an RXR agoni st or antagonist that increases
insulin sensitivity in the subject. Methods to determne 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

assoc: at ed sympt O Biveniigh ot iies 4 dFafharilied) GomBiSipE TRy oow
I GT, and | FGnet ME12GBb83 Ho9BsTETo RSB E26r mbie RXR yeedlafors)

provi des a pharnaceutlcal conposition conprising one or nore glucose
r eabsor pt i oré phgfmacesitisallaecentablercariemr Ireme aghact of thelinvenieartheddXRi cal | y

Rk agoni ot THRGHEor s B8R et ReblY IR Sen iy Kine Sitioe dby g, "

aspect of t%o’tﬁéﬁﬁip‘e@ﬂofﬁﬁn%ﬁhd@dh‘ém mMadutato R aR FOER @t rﬁétathat

increases insulin sensitivity in the subject.! In particular, the glucose
r eabsor pt i orin¢reases insulin seastiEity in thedsubjectsG T2 i nhibitor. For use in
nmedi cine, the salt or salts of the conpounds of Fornmula Il or V refer to

non-toxic "pharmaceutically acceptable salt or salts.” Qher salts may,
hovever, be usef yh paftidliar, Bh& BRICASE P8alsdor BEP Mbitsioras a8 GLTY drei/dhi S

SGLT2 inhibitor.

For use in medicine, the salt or salts of the compounds of Formula |l 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, suifuric, 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 l or a
pharmaceutically acceptable salt thereof, may include an intramolecular salt
thereof, or a solvate or hydrate thereof.

37



i nvention or of their pharmaceutically acceptable salts. Representative
organic or inorganic acids include, but are not limted to, hydrochloric,
hydrobrom c, hydroi odic, perchioric, sulfuric, nitric, %hosphoric, acetic,
propi oni c, WQRYBEIIE2 | actic, succinic, maleic, fumaric, PRAMGS2004(0246RGr i C,
citric, benzoic, mandelic, nethanesulfonic, hydroxyethanesulfonic,
benezenesul fonic, oxalic, panvoic, 2- naphthal enesul fonic, p-toluenesulfonic,
cycl ohexanesul fam c, salicylic, saccharinic or trifluoroacetic acid.
Representative basic/cationic salts include, but are not limted to,
benzat hi ne, chl oroprocai ne, choline, diethanolam ne, ethylenedi am ne,
megl um ne, procaine, alumnum calcium lithium magnesi um potassium
sodi um or zinc. The conpounds of Forrmula Il or a pharmaceutically
acceptabl e salt thereof, may include an intranolecular salt thereof, or a
solvate or hydrate thereof. 37 WD 2005/011592 PCT/ US2004/ 024626 F

Adm ni st r at ipodnkiAfsiratish! p@Fm@]gﬁgmggsgé@s utility of the disclosed

conmpounds, conpositions, and conblhations “to treat disorders in glucose and
| i pid metabolismcan be determ ned according to the procedures well known

descri bod i 1 US PRPEHIKEEMesulased camposnss, Canpsgtans sykbeotbnebaBsaz.
W001/ 16123, t@&féavg%é&é‘ré%@ gyhﬂ'oea gHFlipid RGPS %anb%raé@rmme{oeéé’do%ﬁg- The
mnlsteréJ to a peft y f

conmpound may be a I ent any conventional route
adm ni st r at itothe procteddreggweb knownt inltherartddee dhe réferermesristad beloal), as

subcut aneous, .ntr scul ar,, intrader nal al I Ni_skration.
Preferably, W%‘rﬁ'ﬁﬁ'ﬁfﬂ-‘%ﬂ@c&ﬂ@@%ﬁjew &eddﬂﬁﬁﬁwmsﬁ@%s5%1 fé\é/«ent i on
al so provi desyghfigh 7L P0488AP N GO NTE128 URY m@m%m%imﬁ‘%g' ucose
reabsorption inhibitors of the invention and ~one of nore anti di abetic
agents in adswrpatated hetdih by neferenee.cThe cahipound may be administered to a
patient by any conventional route of administration, including, but not limited to,
intravenous, oral, subcutaneous, intramuscular, intradermal and parenterali

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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acceptable carrier. The daily dosage of the products nmay be varied over a

wi de range from 1 to 1000 ng per adult human per day. For oral

adm nistration, the conpositions are preferably provided in the form of

tabl et s cOWPaMME20. 01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0PCTAISQ00424636 25 0,
50.0, 100, 150, 200, 250 or 500 mlligrans of the active ingredient for the
synptomati ¢ adjustnent of the dosage to the patient to be treated. The
conpounds may be adm nistered on a reginmen of | to 2 tines per day. The
dosages, however, may be varied depending upon the requirenent of the
patients, the severity of the condition being treated and the conpound

bei ng enpl oyed. The use of either daily - adm nistration or post-periodic
dosi ng may be enployed. Preferably these conpositions are in unit dosage
fornms such as tablets, pills, capsules, powders, 38 005/ 011592 .
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Alternatively, the.conmpositl]on be presented in .a formsuitabl or
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provi de a depot preparation for 1rtranmuscular Tnjection. For “preparing
sol i d conpogantinsslablewsdit afthe aotiee sompoendr such palthexdecamoategadtd eyt beor

I ngredients are m xed har maceuti cal ,carrier g. .conventi onal

tableting PAgPtad t@rnre‘\'f\fgte%aﬁﬁoweﬁa@t@néﬁ{ lntm%‘@?aébmge-, FQbr bi t ol ,
GEhei har mBLoRT L o PERATRORAL SOEF A lbn e U ABSE IR olleciTer, T
conposi ti onimgratiznts ag mixduowitiy enslermacexticalcafiery eey. wonventonaltableting
gl ucose eati)nsgor[egitein(t)sns&ghhiasb IcE)Pnr gtarch, lactose, sucrose, sorbitol, talc, stearic acid,
magnesium stearate, dicalcium phosphate or gums, and other pharmaceutical
diluents, e.g. water, to form a solid preformulation composition containing a
homogeneous mixture of one or more disclosed glucose reabsorption 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
campaonent, 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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and one or nore antidi abetic agents, or a pharmaceutically acceptable salt
thereof. When referring to these prefornulation conpositions as
honbgeneous, it is meant that the active ingredient or ingredients are

di sper sed VY 2WFP1E5%% oughout the conposition so that the BoMys20¢0¥Ha26ray be
readily subdivided into equally effective dosage fornms such as tablets,
pills and capsules. This solid prefornulation conposition is then
subdivided into unit dosage forns of the type descri bed above contai ning
fromO.1 to about 500 ng of the active ingredient or ingredients of the
present invention. The tablets or pills of the novel conposition can be
coated or otherw se conpounded to provide a dosage form affording the
advant age of prolonged action. For exanple, the tablet or pill can conprise

an inner dogagmamob@ds wahegucﬁcrﬁa%a@aéraﬁ@m cefyl@idoMol ahdRlieskn the form

of an envel over the forner. The two corrponents can be separated by an
enteric Iayecetatﬂ ch serves to resist disintegration in the stomach and
permts the inner conponent to pass intact into the duodenumor to be
del ayed in release. A variety of material can be wused for such enteric
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and natural gums such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylceilulose, methylcellulose, polyvinyl-pyrrolidone or gelatin. The
liquid forms in suitably flavored suspending or dispersing agents may also
include the synthetic and natural gums, for example, tragacanth, acacia,
methyl-cellulose 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 reabsorption
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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car boxymet hyl cel | ul ose, nethyl cel |l ul ose, pol yvinyl-pyrrolidone or gelatin.
The |liquid fornms in suitably flavored suspendi ng or dispersing agents nmay
al so |nchga t he s nthetic and natural guns, for exanple, tragacanth,

acaci a ﬁ{} 5’"&&79 ul ose and the |ike. For parenteral adETAIS30424630
sterile suspensions and solutions are desired. Isotonic preparations which
generally contain suitable preservatives are enpl oyed when intravenous
adm nistration is desired. Advantageously, the conbinations of one or nore
gl ucose reabsorption inhibitors and one or nore antidi abetic agents of the
present invention nmay be admnistered in a single daily dose, or the total
daily dosage may be admi nistered in divi-ded doses of two, three or four
times daily. Furthernore, one or nore glucose reabsorption inhibitors

and/ or one or nore additional antidiabetic agents according to the present
I nvention can be admnistered in intranasal formvia topical use of

sui tabl e intranaggf ms@ndél moraradmmaétfaﬂmﬁﬁrtnalfombfataare@be&awjlé freown to
t hose of ordi nargf ski | in that art. To be adninistered in the formof a
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cont ) nuous bakdalos RN S5l b RSB s AR SR SRR Ml D 12,
form of a tglike, MofrRe@r Whet Héswe@bmec sw,r@m@mebmd@w Iricit®] ned with
an oral, non-toxi c pharmaceutically acceptabl'e inert carrier such as

et hanol , gl disintegratingtagenimand caloringlagentdcan isio, bavineorperated into thevecessaryy,
suitable bi r|c Al si,ntegrati.n nd,  colorin gents can
al so be i ncﬁ'ﬁ)gﬁ'?eat%ﬂ i"ﬁ%s "ﬂ'#[%%rr% %ﬂ llfrgﬁ%gﬁb %&@? qﬁﬁtgf J@é‘g’r?&n t hout
limtation, sggasSuch 93%' @hb@sa aabéfaalbcto%egaém éi-@é‘teﬁérd}'dé@@%?aﬁﬁ synthatic
bet a-l act ose, "corn sweeteners, natural and synthetic

gums such as acacia, tragacanth or sodium oleate, scdium stearate,

magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and

the like. Disintegrators include, without limitation, starch, methyl cellulose,

agar, bentonite, xanthan gum and the like.

Wherein the present invention is directed to the administration of a
combination, the compounds may be co-administered simultaneously,
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.

41



guns such as acacia, tragacanth or sodium ol eate, sodi um stearate,
magnesi um st ear ate, sodi um benzoate, sodium acetate, sodium chloride and
the like. Disintegrators include, without limtation, starch, methyl

cel | ul ose,WORBH011H3nt oni t e, xanthan gum and the |ike. WPETHIS2004/024626 esent
invention is directed to the adm nistration of a conbination, the conpounds
may be co-adm ni stered sinmultaneously, sequentially, or in a single
pharmaceutical conposition. Were the conpounds are adni nistered
separately, the nunber of dosages of each conpound given per day, nay not
necessarily be the sane, e.g. where one conpound may have a greater
duration of activity, and will therefore, be adm nistered | ess frequently.
Opti mal dosages to be adm nistered may be readily determ ned by those

killed in the art, and,will r i.th the rticul ar compound ed, the
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the particular patient being treated, includihg patient age, weight, diet
and time of undameilat vesitles, lavge Linilareslian vasicles\eantbrultiametiaueesidesages. 41
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dimethylammonium propanes, and stearylamine, neutral lipids such as
triglycerides, and combinations thereof. They may either contain cholesterol or

may be cholesterol-free.

From Formula (l1} and other disclosed formulae it is evident that some
compounds in the compositions of the invention may have one or more
asymmetric carbon atoms in their structure. It is infended 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.
Diasterecisomers may be separated by physical separation methods such as
fractional crystallization and chromatographic techniques, and enantiomers
may be separated from each other by the selecfive crystallization of the
diastereomeric salts with optically active acids or bases or by chiral
chromatography. Pure sterecisomers 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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di met hyl ammoni um propanes, and stearyl am ne, neutral |ipids such as
triglycerides, and conbi nations thereof. They may either contain chol esterol
or may be cholesterol-free. From Forrmula (I1) and other disclosed fornmnul ae
it is evi YEAROBMESIZome conpounds in the conpositions oPCTHE20MIA6G on nay
have one or nore asymmetric carbon atons in their structure. It is intended
that the present invention include within its scope the stereochemcally
pure isoneric forms of the conpounds as well as their racenates.
Stereochem cally pure isoneric forns may be obtained by the application of
art known principles. D astereoisoners may be separated by physi cal
separation nethods such as fractional crystallization and chromatographic
techni ques, and enantioners may be separated from each other by the

sel ective cg | [ f ol ri I PHIE i .y active
acids or baéli%bgérééos%@%ﬁ(?ﬁgﬁ pr%ﬁ?@?@b?g?@%ﬁg%ﬁh‘ﬁgé%“é?%dﬁ‘igbm%'”ﬁgbﬂ%'?so be
prepared syrjiretise®d Mixtlreoof stapisemens, ehedericonre maabé teparatedbyr ti ng
materials, or by using stereospecific reactions. Sone conmpounds in the

conposi t i onsopventiena teciuiauessuch ag areparative shromatpe@Pyndig dual i somers,

2bove the piaRIPGasTnafBE ARhsdat ARl ShorBRiBmet i M BGThE Bl
PCT/ US2004/ GRir€ of sbmePpessiisie ateredisdnisrsDIMHean@i-radbriic folas egpbgnds
according to the invention t?l ve rise to mxture of stereoisoners, these

i soners nay dbéipeddyRiter synthesiseeseldion: déerrajopeurds mays forrexsmplei ve

chromat ogr a . i A ol r or
ohr ormt 0of el FRTREN S BHarRE RaGARTE 87 sPukbilrbldlg e
non-racem ¢ gsahBFofRatitieof bRIreGHehY pRirs s saAtehhaths, The'@mpaling. The
conpounds may, for exanple,
may also be resolved by covalent linkage to a chiral auxiliary, followed by
chromatographic separation and/or crystallographic separation, and removal of
the chiral auxiliary. Alternatively, the compounds may be resolved using chiral
chromatography. Unless otherwise noted, the scope of the present invention is
intended to cover all such isomers or stereocisomers per se, as well as mixtures
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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be resolved into their conponents enantioners by standard techni ques, such
as the formation of diastereoneric pairs by salt formation. The conpounds
may al so be resolved by covalent |linkage to a chiral auxiliary, followed by
chr omat og VP RIOSAEISHAr at i on and/ or crystal | ographi ¢ separ BETAR2004/A2H62 DV a

of the chiral auxiliary. Alternatively, the conpounds may be resol ved using
chiral chromatography. Unless otherw se noted, the scope of the present
invention is intended to cover all such isoners or stereoi sonmers per se, as
well as mxtures of cis and trans isoners, mxtures of diastereoners and
racem c mxtures of enantioners (optical isoners) as well. The therapeutic
effect of the glucose reabsorption inhibitor adm nistered alone or in
conbination with one or nore additional antidiabetic agent(s) in treating
di abet es, Syndrone X, or associated synptons or conplications can be shown
by met hods known in the art. The follow ng exanpl es of synthesis and

conbi nati on tr@atgiRiphetid riital Bxafiditd ors and antidi abetic agents are
i ntended to iI§U§¥E%te“%§§elnvenﬁ?odh%%t not tolimt it. 43 WO 2005/011592
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measured on a Brucker AC- 300 (300 MHz) spectroneter usin? tetramet hyl sil ane
(TMB) as an OrgRRiE fREMistan mathodseragterding to matrix or combinatorial chemistry
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"HNMR spectra were measured on a Brucker AC-300 (300 MHz) spectrometer

using tetramethylsilane (TMS) as an internal standard.

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

HN-N
\

H3CO 0
o

WOH

HOC 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 et. 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 aorganic
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gl ucopyranoside H-N H3IC O O ,NOHHO OH OH A
1- (2, 6-Bi s-benzyl oxy- 4- net hyl - phenyl ) - et hanone: A m xture of 1-(2,6-
di hydr oxy- 4- net hyl - phenyl ) - et hanone (0.83 g, 5.0 nmol, Tsujihara et. at Med.
Chem 199WO 27®5/083921), benzyl bromide (3.42 g, 20 muol) BEEURDHERH26M
carbonate (6.9 g, 50 nmol) in DMF (15 nL) was stirred at 80 C for 3 h. The
m xture was filtered and the filtrate was diluted wwth ethyl acetate. The
organic 44 WD 2005/ 011592 PCTI US2004/ 024626 | ayer was washed with water
and brine, dried over anhydrous sodiumsulfate and concentrated in vacuo.
The residue was crystallized fromether/hexane to afford the titled
conpound (1.56 g, 90% as an off-white solid. B. 1-(2,6-B
I s- benzyl oxy- 4- net hyl - phenyl )-3-(2, 3-dihyd ro-benzofuran-5-yl)- propenone:
To a suspension of Part A,él. 56 g, 4.5 muol) in 20 nL of ethanol was added
powder ed pdRvesIyamvashedwithavaler ang brineqdted ovananhydrows,aodium swistest i rr ed

5, 11 mol ROLEnERfrafa fdaBhe: The'teciches BRRRAIpST Rom sffrbReiaidr o
Wien TLC shaffopd thwotitter®drpdodnd ¢4 98y, (G884 as anaffewhin@soli@dded to quench the
reaction. The precipitated solid was collected bgyfl ltration, washed with

wat er, dridd #ndGrBisrhenzyiaxyAmethyhphenyhnd(2.8tdibydicsbegnzafurareSti) | ed
d : 349, l,5. .
300550 h e of & pEsbBy SN SR A (iR80 45 Bl iRyAC Bkl AtheBPlopan-
1-one: A sqia¥ addedPpoWdsted péths§indhydroxRieNUX ¢, 9 Mdbl)2BAY the thigiute and et hyl
was stirred at room temperature for 10 min. 2,3-Dihydro-benzofuran45-
- carbaldehyde (1.66 g, 11 mmol) was added, and the mixture was stirred at

room temperature. When TLC showed no remaining ketone (48 h), water was
added to quench the reaction. The precipitated solid was coflected by filtration,
washed with water, dried and recrystallized from ethanol/ether to give the titled
compound (1.80 g, 84%) as yellow crystals.

C. 3-(2,3-Dihydro-benzofuran-5-yl}-1-(2,6-dihydroxy-4-methyl-phenyl)-propan-
1-one: A solution of Part C (1.80 g, 3.78 mmol) in ethanol (20 mL) and ethyl
acetate (20 mL) was hydrogenated over 10% Pd-C (0.5 g) under H2 (40 psi) for
4 h. The catalyst was removed by filiration 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. A

D. 3-{2-(2,3-Dihydro-benzofuran-5-yl)-ethyl]-6-methyl-1H-indazol-4-cl: 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. 2-4{3-[2-(2,3-Dihydro-benzofuran-5-yl}-ethyl]-6-methyl-1H-indazol-4-yloxy} B-
D-glucopyranoside and 2-{3-[2-(2,3-Dihydro-benzofuran-5-yi)-ethyl}-6-methyi-
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A —— ) : h
acetate (20 nL) was hydrogenated over 10% Pd-C (0.5 g) under H2 (40 psi) for
4 h. The catal yst was renoved by filtration and the filtrate was
concentrated in vacuo. The residue was crystallized from ether/hexane to
gi ve the wigtdoeso1isanpound (1.11 g, 98% as.a white sol i PCTIUS2004/024626
3-[2-(2, 3- D hydro- benzof uran-5-yl)-ethyl]-6-nmethyl-1Hindazol-4-0l: To a
solution of Part C (0.30 g, I mml) in ethylene glycol (2 nL) was added
hydrazine (0.064 g, 2 nmol). The reaction m xture was stirred for 20 mn at
roomtenperature, then heated to 160 C for 2 h. The solution was allowed to
cool to roomtenperature, and it was poured into water (10 nL). The pH was
adjusted to pH 7 by addition of acetic acid, and the m xture was extracted
with ethyl acetate. The organics were washed with brine, dried over
anhydrous sodium sul fate and concentrated in vacuo. The residue was

crystalli zg#- ifndaznl-e—tylmay/}me@aaeetybﬂgmagwwwrands}rw Torgsolotior of Partdd 65% as
an off- Wmte sol i d.

2-{3-[2-(2, @-15@1%6mmeﬁz@ﬁeemes(wpwaﬁﬁd}iee -petassiumcarbpRateA013%gy | oxy}
5- D-gluco

> (3 [2- (228 ﬁ*ﬁ@‘b}d@"@ﬂﬁ? & Rdition 0 234 Bypia-Reei e DAuGePYBBRM 11502
PCT US20044GARA0 41 . Y afeh] Tho/saen niStre siiouiie & ongopyanost de: To

a solution of Pa I n acetone was added
pot assi um d¢emperature fod 2aT. gThetz sbhdmwbye fmeﬂeUcamlea;hadd\nm ethybacetate

2,3,4, 6- te cet | uco yranos .. DI 1 nmmol ). The
reaction ni M?:w:gtpgq?g rhyva hPQ gfﬂ’ r@’?‘%é’"@% V8l sol i ds were
filtered a 2@&}1 t i on was
washed wit H% terﬁ;gr?g %@lsﬁ;elﬁﬂ ?ﬁg g{:/%r;tratgb?n g?gﬁd')s ggglr%%nﬂggl éagt e and
concent r at elissofveddoumethtine! (Iédetwd\mmrotme@ 5 eml ), followrdchby Bddtionigf and

The.r esul 111G R OP1ESRIE SOMAPELE-of NP SETHITMLAIDONER HeS STGRgROM Then
sol i ds ver ggfbblRlRAoAIiIgMS Te@nddiibs Wi iltered and washed with ethyl
~ acetate. The ethyi acetate solution was washed with water and brine, dried

over anhydrous sodium sulfate and concentrated in vacuo. The product was
purified by chromatography on silica gel: eluting with methano!/chlordform
{5:100) to give the title compound (0.010 g, yield: 4%, by-product) as an off-
white solid; eluting with methanol/chioroform (10:100) to give the title compound
(0.096 g, yield: 42%) as a white solid. 'HNMR (300MHz, CD;0D) 8 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), 3.565-49 (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-methyi-1H-indazol-4-yloxy}-6-0-
acetyl-B-D-glucopyranoside
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acetate. The ethyl acetate solution was washed with water and brine, dried
over anhydrous sodiumsulfate and concentrated in vacua. The product was
purified by chromatography on silica gel: eluting with nethanol/chl oroform
(5:100) tWOR0EOKSE title conpound (0.010 g, yield: 4% REUPIBMEAG20as an
off- white solid; eluting with nmethanol/chloroform (10: 100) to give the
title conpound (0.096 g, vield: 429% as a white solid. 1HNVR (300MHz,
Cb30D) 8 7.11 (s, 1 H, 6.95 (d, J =8.23 Hz, 1 H, 6.86 (s, 1 H, 6.61-6.58
(m 2H), 5.22 (d, J =7.66 Hz, 1 H, 4.48 (t, J = 8.69 Hz, 2H), 3.95-3.90
(m 1 H, 3.74-3.68 (m 1 H),/3.64- 3.59 (m 1 H), 3.55-49 (m 21-1),
3.45-3.36 (m 2H), 3.21-3.13 (m 3H), 3.03-2.97 (m 2H), 2.43 (s, 3H. M=
mz (MH) 457. Exanple 2 2-{3-[2-(2 , 3-Di hyd
ro-benzofuran-5-yl)-ethyl]-6-nmethyl-1 Hi ndazol - 4-yl oxy}- 6-0-
acetyl-(i-Dgl ucopyranoside 46 V\(b‘5/011592 PCT/ US2004/ 024626 HN-N H3C \
OO0, 0H ~Y _ O 00—|Thetit|e ‘ ated as a by-product in
Example 1, Part E. 'HNVR (300MHz| s, 1 H, 6.95-6.92 (m 1
H, 6.87 (s, 1 H, 6.58 (d, JH=C 6T g . (d, J = 7.66Hz, 1 H,
4.46 (t, J = 8.67Hz, 2H), 4.43- 54. 38 ( , 4.23-4.18 (m 1H), 3.69-3.58
(m 2H), 3.54-3.42 (m 3H), 3.16-3. 107 H, 3.01-2.96 (m 2H), 2.42 (s,
3H), 1.93 (s, 3H. M5 nmz (M) 499, 47 Vc\ﬁ2005/011592 PCT/ 1JS2004/ 024626

o OH

The title compound was isolated as a by-product in Example 1, Part E. "HNMR
(300MHz, CD;0D) § 7.08 (s, 1H), 6.95-6.92 (m, 1H), 6.87 (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}), 3.16-3.11 (m,
3H), 3.01-2.96 (m, 2H), 2.42 (s, 3H), 1.93 (s, 3H). MS: m/z (MH") 499.
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Exampl e 3 2-{3-[2-(2, 3-Di hydro-benzo[ 1, 4] di oxi n-6-yl)-ethyl]-6-nethyl-1

H i ndazol -4-yloxy} [i-D-glucopyranoside HNNNO - O H3C ~0 AOOH HO OH OH
The title _conpound was prepared from 1-(2, 6-bi s-benzyl oxy-4-net hyl - phenyl ) -
et hanone éﬂ‘ag&f’@l’cﬂ)%ydr 0- benzo[ 1, 4] di oxi ne- 6- car bal dehyd\éCE'SPS?‘W 024¢
procedure as described in Exanple 1. 'HNWR (300MHz, CD30D) 8 6.85 (s, 1H),
6.71-6.67 (m 3H), 6.59 (s, 1H), 5.20 (d, J = 7.51 Hz, 1H), 4.17 (s, 4H),
4.12-4.07, (m 1 H), 3.93-3.88 (m 1 H, 3.72-3.66 (m 1 H), 3.62-3.56 (m ~
H, 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). M5: mz (MH#) 473. Exanple 4

2-[ 6- Met hyl - 3- (2- napht hal en-2-yl -ethyl )-1 Hindazol -4-yl oxy]-(3-D

gl ucopyr anosi de 48 WD 2005/ 011592 PCTI US2004/ 024626 RN O HO O OH

Example 3

2-{3-[2-(2,3-Dihydro-benzo|1,4]dioxin-6-yl)-ethyl]-6-methyl-1H-indazol-4-yloxy}

B-D-glucopyranoside
HN-N
jeanoe
HsC 0 0

0 _\\\0 H

HO OH

OH

The titie 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, CD3sOD) & 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, /1H),
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}-8-D-
glucopyranoside
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HO OH The title conmpound was prepared from

1- (2, 6-bi s-benzyl oxy- 4- net hyl - phenyl ) - et hanone and 2- Napht hal dehyde by t he
sanme procedure as described in Exanple 1. 1HNMR (400MHz, CD30D) S 7.78 (m
3H), 7.72W&2009911892 7 45 - 7.39 (m 3H), 6.89 (s, 1 HFPCBUSHOYQ4626 )
5.27 (d, J =7.9 Hz, 1 H, 3.93 (d, J =10.0 Hz, I H, 3.76 - 3.66 (m 2H),
3.58 - 3.53 (m 4H), 3.48 - 3.32.(m 3H), 2.45 (s, 3H). Ms: mz (MH) 465.
Exanple 5 2-{6-Methyl-3-[2-(5,6, 7, 8-tetrahydro-napht hal en-2-yl)-ethyl]-1

H i ndazol - 4-yl oxy}- (3-D-glucopyranos ide ENO HO O OH HO CH The

i nternedi ate, 1-(2,6-bis-benzyl oxy-4-nmnethyl -phenyl)-et hanone, was treated
w th 2-napht hal dehyde as descri bed in Exanple 1, Part B. Subsequent

catal yti c hydrogenati on as described in Exanple 1, Part C, provided 1-(2,6
49 WD 2005/ 011592 PCTI US2004/ 024626
D hydr oxy- 4- et hyl - phenyl )-3-(5,6, 7, gntBtra
one as a by-product. Further treatne i
Exanple 1, Part D and E, afforded t
6 7.02 (s, 1 H, 6.93 (m 2H), 6.8

t hal en- 2-yl ) - propan- 1-
duct as described in

L H 6.1 (s, 1 H, 524 (d, J =

HO

The title compound was preparad from 1-(2,6-bis-benzyloxy-4-methyl-phenyl)-
ethanone and 2-Naphthaldehyde by the same procedure as described in
Example 1. "THNMR (400MHz, CD;0OD) & 7.78 (m, 3H), 7.72 (s, 1H), 7.45 ~ 7.39
{m, 3H), 6.89 (s, 1H), 6.65 (s, 1H), 5.27 (d, J = 7.9 Hz, 1H), 3.93 (d, J = 10.0
Hz, 1H), 3.76 — 3.66 (m, 2H), 3.58 — 3.53 (m, 4H), 3.48 — 3.32-(m, 3H), 2.45 (s,
3H). MS: m/z (MH") 465,

Example 5

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

B-D-glucopyranoside

The intermediate, 1-(2,6-bis-benzyloxy-4-methyl-phenyi)-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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7.73 Hz, 1 H), 3.94 (d, J = 12.05Hz, 1 H), 3.75 - 3.34 (m 5H), 325 - 2.72
(m 8H), 2.43 (s, 3H), 1.81 - 1.77 (m 4H). MS nmz (M—|+) 469. Exanple 6
2-{3-[2-(6- Met hoxy-napht hal en-2-yl ) -ethyl ] - 6-met hyl -
H- i ndazol WO 40581593 3- D- gl ucopyr anosi de HN-N 1 OCHB 0 PCTOS200H0HOROH The
title conpound was prepared from 1-(2, 6-bis-benzyl oxy-4-net hyl . -pl Aenyl) -
et hanone and 6- net hoxynapht hal ene- 2- car bal dehyde by the sane procedure as
described in Exanple 1. 1HNWMR (300MHz, CD3COCD3) 6 7.75-7.7(m 3H),
7.5-7.45(1 H), 7.25-7.2(m 1 H, 6.9(s, 1 H, 6.6(s, 1 H, 5 77(d, J = 7Hz,
1 H, 3.89s, 3H, 3.75-3.7(m 2H), 3.65-3.55(m 3H), 3.5-3.1(m 4H)),
2 39(s, 3H. Ms: mz (MH) 495. Exanple 7

2-{3-[ 2-(6- Met hoxy-5, 6, 7, 8-t et rahydr o- napht hal en-2-yl)-ethyl]-6-nethyl-1 H

2ol <4y BRI TR RS AR S STARAL P22

HN- N / OCH3
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 (400MHz,
CD30D) 6 7.02 (s, 1H), 6.93 {m, 2H), 6.87 (s, 1H) 6.61 (s, 1H), 5.24 (d, J =
7.73 Hz, 1H), 3.94 (d, J = 12.05Hz, 1H), 3.75 - 3.34 (m, 5H), 3.25 - 2.72 (m,
8H), 2.43 (s, 3H), 1.81 — 1.77 (m, 4H). MS: m/z (MH") 469.

Example 6

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

NN OCH;
ol

HO

0
OH

HO
OH

The title compound was prepared from 1-(2.6~bis-benzyloxy-4-methy|_-ph{enyl)-
ethanone and 6-methoxynaphthalene-2-carbaldehyde by the same procedure
as described in Example 1. THNMR (300MHz, CD3COCD3) 8 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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OH O HO OH Internediate 1-(2, 6-bi s-benzyl oxy-4-nmnet hyl - phenyl ) - et hanone, was
treated with 6-nethoxynapht hal ene-2-carbal dehyde as described in Exanple 1,
Part B. Subsequent catalytic hydrogenation as described in Exanple 1, Part
C, provi $Q42005/011592 PCT/US2004/024626

1- (2, 6-di hydr oxy- 4- net hyl - phenyl ) - 3- (6- net hoxy- 5, 6, 7, 8-t et rahydr o-

napht hal en- 2-yl ) - propan- 1-one as a by-product. Further treatnent of this by-
product as described in Exanple 1, Part D and E, afforded the title
compound. ' HNMR (300MHz, CD3000D3) 8 7.2-7.0(m 2H), 6.95-6.85(m 3H),

6.6(s, 1 H, 56(s, 1H, 527(d, J =7Hz, 1 H), 3.95-3.85(m 1 H),
3.75-3.55(m 6H), 3.37(s, 3H, 3.3-3.2(m 1 H, 3.1-2.6(m 8H), 2.05(s,

. M5 nmlz (MH) 499. Exanple 8

3-[2-(6-Met hoxy-1, 2, 3, 4-t et rahydr o- napht hal

{ 2-yl)-ethyl]-6-nmethyl-1 H -
n dazol - 4-yl oxy}-(3-D-gl ucopyra nd®ige HNAN

t

t

ae 0O HOO OH HO OH
) -€thanone, was treated

nter medi ate 1-(2, 6-bi s-benzyl oxy-4

wi th 6-nmet hoxynapht hal ene- 2- car bal

3
2-
i

| .
1. 51 HO

O
OH

HO
OH

Intermediate 1-(2,6-bis-benzyloxy-4-methyl-phenyl)-ethanone, was treated with
6-méethoxynaphthalene-2-carbaldehyde as described in Example 1, Part B.
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, CD3COCD;) & 7.2-7.0(m, 2H), 6.95-6.85(m 3H), 8.6(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
N\ . OCH;
‘ 0

HO

Q
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.

N



WO 2005/ 011592 PCTI US2004/ 024626 Subsequent catal ytic hydrogenation as
described in Part C of Exanple 1 pI’OVI ded

1-(2,6-d|h drox 4- et hyl - phenyl ) - 3- (6- et hoxy- 1, 2, 3, 4-tetrahydro-
napht hal e &l’ bpan- 1-one as a by- product. Furt her tPGEWéPW"Wz(t his by-
product as descrlbed in Exanple 1, Parts D and E, afforded the title
conpound. ' HNMR ( 300MHz, CD3€OCD3) 811. 5(brs, 1H), 7.05-6.95(m 1H),
6.87(s, 1H), 6.65-6.6(m 2H), 6.57(s, 1H), 5.21(d, J = 7Hz, 1H),
4.5-2.25(m 2H), 3.95- 3.85(m 1 H), 3.72(s, 3H), 3.7-3.55(m 6H),
3.3-3.05(m 2H), 3.0-2.75(m 3H), 2.37(s, 3H), 1.95-1.7(m 2H), 1.5-1.35(m
1 H. M5 mz (MH#) 499. Exanple 9

2-{3-[ 2- (4- Met hoxy- phenyl )-ethyl]-6-nethyl-1 Hindazol -4-yl oxy} f3-D

O (5 Ry b o° BubSe et Rl (yoideiielion as HiSefibed  BATRE U i oo en e
by h?SsaneEDm\maﬂw(z SPGB (6 nothtR§A? 1 300Nty G D H)8

6.61 (s,1 Hpapithalen yl)aprspanmon@ as1a by-prtsitgn M%erjreatmembpf tmsluw Hz
'2_?;133(?,5 gs roﬂi,'{gt amd;% ﬁp&? r&%ar?@&%%%&ié 1@&”&%&% the3t|tiLe cc?mpoulgcﬁn 2H)
'HNMR (300MHz, CDsCOCD3) § 11.5(br s, 1H), 7.05-6.95(m, 1H), 6.87(s, 1H),
6.65-6.6(m, 2H), 6.57(s, 1H), 5.21(d, J = 7THz, 1H), 4.5-2.25(m, 2H), 3.95-
3.85(m, 1H), 3.72(s, 3H), 3.7-3.55(m, 6H), 3.3-3.05(m, 2H), 3.0-2.75(m, 3H),
2.37(s, 3H), 1.95-1.7(m, 2H), 1.5-1.35(m, 1H). MS: m/z (MH") 499.

Example 9

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

glucopyranoside .
HN~I\{ i
C !

(0]
HO

Q
OH

HO
OH

The title compound was prepared from 1-(2,6-bis-beniyloxy—4-methyf—phenyl)—
ethanone and 4-methoxy-benzaldehyde by the same procedure as described in
Example 1. 'HNMR (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: miz (MH") 445,

Example 10
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2-{3-[2-(4- Et hoxy-phenyl)-ethyl]-6-nethyl-1 Hindazol-4-yl oxy} R D

gl ucopyranoside HPFN O HO OHO HO OH The title conmpound was prepared from
1- (2, 6- bi }¥BURHIFIR,/ - 4- et hyl - phenyl ) - et hanone and 4- et ReKYSHRHY4PHehyde by
t he sane procedure as described in Exanple 1. 'HNWVR (300MHz, CD30D) 8 7.16
(s, 1 H, 7.14 (s, 1 H, 6.8 (s, 1 H, 6.81 (s, 1 H, 6.78 (s, 1 H, 6.61
(s, 1 H, 5.23 (d, J =7.67 Hz, 1 H, 3.99 (q, J = 7.10, 7.01 Hz, 2H),
3.95-3.90 (m 1 H, 3.72 (dd, J =5.62, 6.42 Hz, 1 H), 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. M5 mz (MN 459, Exanple 11 - _
2-{3-[2-(4-Cnhl oro-phenyl)-ethyl]-6-methyl-1 Hindazol -4-yl oxy}-[3-D

9l ucopyr anog) Gt Binbky-phelifh Stnyi e eyl 1H-indazol-4-yloxy} p-D-

glucopyranoside

The title compound was prepared from 1-(2,6-bis-benzyloxy-4-methyl-phenyl)-
ethanone and 4-ethoxy-benzaidehyde by the same procedure as described in
Example 1. 1HNMR (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), 3.98 (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}-3-D-

glucopyranoside
HN-N
\
(e

HO

0O

0
OH

HO
OH
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53 WD 2005/ 011592 PCT/ US2004/ 024626 The title conmpound was prepared from
1- (2, 6-bi s-benzyl oxy- 4- net hyl - phenyl )- et hanone and 4-chl orobenzal dehyde by
the sane procedure as described in Exanple 1. "HNWR (300MHz, CD3QD) 6 7.22
(s, 4H), vOBBOYSIIS®E H), 6.62 (s, 1 H), 5.23 (d, J = 7. 48CHUSID4A)24628. 93 (dd,
J =1.95 10.16 Hz, 1 H), 3.72 (dd, J = 5.69, 6.40 Hz, 1H), 3.64-3.35 (m
6H), 3.26-3.03 (m 3H), 2.43 (s, 3H.. M5, mz (MH) 449. Exanple 12
2-{3-[2-(4-Trifluoronethyl -phenyl)-ethyl]-6-nmethyl-1 Hindazol-4-yl oxy} R-D
gl ucopyranoside H-HN CP3 O HO O OH HO OH The title conpound was prepared
from 1-(2, 6-bi s-benzyl oxy-4-net hyl - phenyl )- et hanone and
4-trifluoronethyl -benzal dehyde by the sane procedure as described in
Exanpl e 1. 1HNMWR (400M—Iz CD30D) 6 7.56 (d J 8.09 Hz; 2H), 7.45 (d, J =

509 . 2 0020l shouhel Vs Sy iromn p € ot dibandntloo 25
(8972741 apbbe 4 Btk R, ¥ 2065 9&&@%%&%@@4924626
Example 1. 'HNMR (300MHz, CD30D) § 7.22 (s, 4H), 6.86 (s, 1H), 6.62 (s,
1H), 5.23 (d, J = 7.48 Hz, 1H), 3.93 (dd, J = 1.95, 10.16 Hz, 1H), 3.72 (dd, J =
5.69, 6.40 Hz, 1H), 3.64-3.35 (m, 6H), 3.26-3.03 (m, 3H), 2.43 (s, 3H). MS: m/z
(MH") 449, |

Example 12

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

I-IN"I*\I
O O CF;
O

HO

O
OH

HO
OH

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, CD;OD) 8 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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Exampl e 13 2-[3-(2-Benzofuran-5-yl-ethyl)-6-nethyl -

H i ndazol -4-yl oxy] - (3-D gl ucopyranoside HNN H3IC O 0 OHHO OH OH A

1- ( 2- Hydr oxy- 6- net hoxynet hoxy- 4- met hyl - phenyl ) - et hanone: A m xture of

1- (2, 6- di BQIMYNV1149%et hyl - phenyl } et hanone (11.65 g, 70 nP@T/ps20o4/02s6ret hyl

met hyl ether (17.5 g, 140 mmol ) and potassi um carbonate (48 g, 350 mmol) in
acetonitrile (280 nL) was stirred at roomtenperature overnight. The m xture
was filtered and the filtrate was diluted with ethyl acetate. The organic

| ayer was washed with water and brine, dried over anhydrous sodium sul fate
and concentrated in vacuo. The crude product was purified by chronatography
on silica gel eluting with ethyl acetate/hexane (10:100) to yield the title
conmpound (13.1 g, yield: 89% as yellow oil. B.

3- Benzof ur an- 5-yl - 1- ( 2- hydr oxy- 6- net hoxynet hoxy- 4- net hyl - phenyl ) -

propan- 1-one: A 50% aqueous potassi um hydroxi de solution (6 nliL) dWas added
to a solution of Part A (1.26 g, 6 I thanol (30 nL), and the

m xture was stirred at roomtemera%ﬂ&rﬁo mn. Then 5

benzof ur ancar boxal dehyde (0.95 g, 6.5 nmol, Hunphrey, Guy R, US Patent
5149838, 1992) was added, and the mi xture was stirred at roomtenperature
over ni ght . 24[3( Q-Benhoiunan-Seylminy!ibmee(hyl-7B-ipdagoidyloxykgsDadded to the
reaction m ure cont i ning the chal cone, and the m xture was hydrogenat ed
55 WD 2005/ ®S2004/ 024626 ‘

\\\OH

HO
OH
H

Qi

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), bromomethyi
methyl ether (17.5 g, 140 mmol) and potassium carbonate (48 ¢, 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, vield: 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 mlL) was
added to a solution of Part A (1.26 g, 8 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, HiJmphrey, 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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over 10% Pd-C (0.35 g) under 30 psi for 4 h. The catalysts were renoved by
f||trat|on the filtrate was neutralized with 10% aqueous HCI and extracted
with eth acetate. The organic | ayer was washed with water and bri ne,
dried over 05 MRS5S sodi um sul fate and concentrated i nPCRESHOAME2 esi due
was crystallized fromethanol to give the titled conpound (1.23 g, 60% as
a white solid. C

3- Benzof uran-5-yl - 1- (2, 6-di hydroxy- 4- et hyl - phenyl ) - propan-1-one: to a
solution of Part B (1.23 g, 3.6 nmol) in dioxane (12 nL) and isopropanol (6
m.) was added dropw se concentrated HCI (1.5 nmL). The reaction m xture was
stirred at roomtenperature for 4 h, quenched with water and extracted with
et hyl acetate. The organic extracts were washed with brine, dried over
anhydrous sodi um sul fate and concentrated in _vacuo. The crude product was

purified bpverdBiaPer 483 @rinder39:psiéor £hutihercatplystswara reraeved by hexane

b 21 2- (o gl B flvitS e RANE ih)1 P AR AT And BafoBpaiy = ' ¢
gl ucopyr aneghyleicefdte. tTHd ér rmayadsaWa%h@aemm fatdrr a1 B’ﬁﬁé dridiovdre sane
procedure as described in mple 1, Part D and E. 1HNMR ( 300MHz, CD30D) 5

7.69 (d, J aﬂhydwﬁzsodlum)su!fatcsandgonmemtyated igvacdp. The @sbiRiwag 171), 7. 22

5,26 @ﬁstaﬁzéfiﬁémth% to GV il il kaialina s Zuogbeth e dge =

3.62-3.52 (g@lig3H), 3.50-3 43(m 2H), 3.27-3.17 (m 2H), 2.46 (s, 3H). Ms:
mz (MH) 455, Exanple 14 2-[3-(2-Benzofuran-5-yl-ethyl)-6-nmethyl-1
H i ndazol - £yl o@ﬁeBZM%Wl-Y (2,©dihydiexyp¢rmea -abeaﬁmm&#m%z
PCTI US2004/ aoszglGF ufion oF' B'aH B (1.23 g, 3.6 mmol) in dioxane (12 mL) and isopropanocl (6
mL) was added dropwise concentrated HC! (1.5 mL). The reaction mixture was
stirred at room temperature for 4 h, quenched with water and extracted with
ethyl acetate. The organic extracts were washed with brine, dried over
anhydrous sodium sulfate and concentrated in vacuo. The crude product was
purified by chromatography on silica gel eluting with ethyl acetate/hexane
(50:50) to give the titled compound (0.46 g, yield: 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. "THNMR (300MHz,
CD30D) 37.69 (d, J = 1.98Hz, 1H), 7.51 (s, 1H), 7.37 (d, J = 8.62Hz, 1), 7.22
(dd, J = 1.28, 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-$-D-
glucopyranoside
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HBC 0O O 0 ,0H ~0 OHO OH The title conpound was isolated as a by-product
in Exanple 13, Part D. HNWR (300MHz, CD3OD) 8 7.66 (d, J = 2.38Hz, 1H),
7.48 (s, 1H, 7.37 (d, J =8.28Hz, 1 H, 7.20 (d, J = 8.45Hz, 1 H), 6.90
(s, 1 H,WO0/1138 (m 1 H, 6.60 (s, 1 H), 5.23 (d, JPCT/USI6HAR462 H),
4.45-4.40 (m 1 H, 4.25-4.19 (m 1 H), 3.75- 3.63 (m 2H), 3.59-3.42 (m
3H), 3.25-3.15 (m 3H), 2.45 (s, 3H), 1.93 (s, 3H). Ms: mz (WH) 497.
Exanple 15 2-(3-[2-(2,3-Di hydro-benzofuran-5-yl)-ethyl]-1,6-dinmethyl-1

H i ndazol -4-yl oxy)-[i- D-glucopyranoside NN O HO O OH HO CH A

3-[2-(2, 3-Di hydro-benzofuran-5-yl)-ethyl]-1,6-dinethyl-1 Hindazol-4-ol: To
a solution of 3-(2,3-dihydro-benzofuran-5-yl)-1 -(2,6-di hydroxy-4-nethyl 57
WO 2005/ 011592 PCTI US2004/ 024626 phenyl ) -propan-1-one (0.30 g, 1 mol,
prepared as the sane procedure in Exanple 1, Part C) in ethylene glycol (2
m.) was added nethyl hydrazine (0.09@'@‘ 2 mol ). The reaction m xture was

stirred for 20 mn at room
HaC ‘ 0 o
O

WOH

\n,o ~"“OH

0 OH .

The title compound was isolated as a by-product in Example 13, Part D.
'HNMR (300MHz, CD30OD) 6 7.66 (d, J = 2.38Hz, 1H), 7.48 (s, 1H), f.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 (d, J = 7.76Hz, 1H), 4.45-4.40 (m, 1H), 4.25-4.19 (m, 1H), 3.75-
3.63 (m, 2H), 3.59-3.42 (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}-3-
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-(2,8-dihydroxy-4-methyl-
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tenperature, then heated to 160 C for 2 h. The solution was allowed to cool
to roomtenperature, and it was poured into water (50 nmL.). The pH was
adjusted to addition of acetic acid, and the m xture was extracted with
et hyl acet“éx@é""%h’é‘»’%r gani cs were washed with brine, dri e8CTASz00M0MELE OUS
sodi um sul fate and concentrated in vacuo. The residue was crystallized from
et her/ hexane to give the titled conpound (0.12 g, 40% as an off-white
solid. B. 2-{3-[2-(2,3-Di hydro-benzofuran-5-yl)-ethylj-1, 6-di nethyl -

H i ndazol -4- yl oxy}-(i-D-glucopyranoside: The title conpound was
prepared.from Part D by the sane procedure described in Exanple 1, Part E
1HNWVR (300MHz, CD30D) 8 7.10 (s, 1 H), 6.94 (d, J =8.09 Hz, 1 H), 6.85 (s,
1H, 685661(m 1 H, 6.58 (s, 1H) 5.22 (d, J:764Hz 1H) 4. 48

t, J = 08, 9.98 Hz, 1
fo, 71 (dd l)rﬁgéanﬁ %ﬂgg g% 1 @nmt»p@pgeectﬁsstmam :zr@cgg@@ iP’m T)H)

2 215 e, AR ey s g b
H-i ndazol - 40y092g}2 Rmdk.gTheopsctiorosindard-Nadls@red@or 20 \min dibo® HO O OH HO
OH 58 WD 2005/011592 PCTI US2004/ 024626 )
temperature, then heated to 160 °C for 2 h. The solution was allowed to cool
to room temperature, and it was poured into water (50 mL). The pH was
adjusted to 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 concéntrated in vacuo. The residue was crystallized from
ether/hexane to give the titled compound (0.12 g, 40%) as an off-white solid.
B. 2-{3-[2-(2,3-Dihydro-benzofuran-5-yl}-ethyl]-1,6-dimethyl-1H-indazol-4-
yloxy}-B-D-glucopyranoside: The title compound was prepared from Part D by
the same procedure described in Example 1, Part E. 'HNMR (300MHz,
CDz0D) 8 7.10 (s, 1H), 6.94 (d, J = 8.09 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 (i, 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: m/z (MH") 471.

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

D-glucopyranoside

Oaé'—f'
/
NH
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A. 3-(4- Am no-phenyl)-1-(2, 6-bi s-benzyl oxy- 4- net hyl - phenyl ) - propenone: A

m xture of 1-(2,6-bisbenzyl oxy-4-nethyl-phenyl)-ethanone (1.2 g, 3.5 mmol),
prepared as described in Part A of Exanple 1, and powdered potassium

hydr oxi de W@ 20058115829 mpl) in ethanol (20 nl) was treat BETAS2(e626Rbed i n
Part B of Exanple 1 to provide the product as a solid. The solids (1.1 g,
2.24 mol) were suspended in nmethanol (25 nL) and treated with concentrated
hydrochloric acid (1.5 nmL). The mixture was stirred at reflux for forty

m nutes, cooled to roomtenperature (RT) and a saturated sodi um bi carbonat e
solution was slowy added. The nethanol was renoved under reduced pressure
and the aqueous m xture extracted with ethyl acetate (2 x 60 nL). The

conbi ned ethyl acetate extract was washed with brine, dried over MySO4,
filtered and concentrated in vacuo to afford the title conpound as a
sem-solid (0.892 g, 89%. B.

et hanesul Fonam Ter AOLRRLRnebuIr ey b HisBat U HonoBhEBRRAA RAEOME A added
dropwi se t anixturel of 1@@. @busbem myd-mwlwggr&haﬁ@mzﬁq d, fB) ?mrhor} and

trlethylamne(o 69 I n net hyl'ene chl ori de
resul ti ng HURBY d%ﬂthﬁ%‘n AcofriExample © E’mdeQW@W@deIﬁS?elhﬁh war med up

i he | JyefOBES0 O Wb S B0 pif) v o Rl I e B R AR

sol ution (B oREXEniple 1tt6@?o¢1@@tfﬁépmcﬁibt§b)a SOIR. %b%na&qn 1'\@%024 el c}m Xt ure

was filtered and concentrated in vacuo to provide the title compoun (0.98

g, 94% . overe-guspendedinpiatharel(6ank) and treatmbw;ﬂn yoacentrated- net hy! -
izl L R OPHARRAE  GTBR R S
t8 I Z gaz cogﬁ)%ﬁ@f?ie%: (&ibm @érﬁpéﬁit@r@ lgw)l ghd égugdga{eg%\ﬂ*zm tﬁ@&%ai’e ze@ﬁoﬁd JO—
(d, J = 7.54asislowly lal’;idee 'Q'.Be meaharloi waé removed uhder reduced pressure and
the aqueous mixture extracted with ethy! acetate (2 x 60 mL). The combined
ethyl acetate extract was washed with brine, dried over MgSO,, filtered and
concentrated in vacuo 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]-phenyl}-
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 HO (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-methyi-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. "MNMR (300MHz, CDs0D) & 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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59 WD 2005/ 011592 PCT/ US2004/ 024626 (m 1 H), 3.74 - 3.37 (m 5H), 3.26 -
3.05 (m 4H), 2.90 (s, 3H), 2.43 (s, 3H. M nlz (M#) 508. Exanple 17

2-[3-(2-Cycl ohexyl -ethyl)-6-nmethyl -1 H-indazol - 4-yl oxy] - S-D- gl ucopyr anosi de
HN! N (o %’W“@ﬁﬁéﬂ O—Iy )A. 1- (2, %- B yioxy] PCT/UR2004/024626

I s- benzyl oxy- 4- net hyl - phenyl ) - 3-cycl ohex- 1- enyl - propenone: Lithium
diisopropylamde (1.5 nL, 1.5 mml, 2Msolution in

hept ane/ t et r ahydr of ur an/ et hyl benzene) was slowy added to a cold (-78 %)
solution of 1-(2,6-Bis-benzyl oxy-4-nmnethyl-phenyl)-ethanone prepared in Part
A of Exanple 1 in dry THE (10 nlL). The m xture was stirred at -78 Cwth
slow warmng to O C over a 60 mnute period then re-cooled to -30 C and 1-
cyl cohexene- 1- car boxal dehyde (256 ng, 2.3 mmol) was added dropwi se. After

th h t t ' ] ' ' th and
quenched wilh 4BE A4 e Lritbrp i 346 ore-08 (s 4F; 2 SRdeerth 5o A SHE "addec
and the m q{igF gyeUirep6eg. with ethyl acetate (2 x 60 nL). The conbined ethyl
acetate extracts was washed with brine, dried over MgS™4, filtered,

evaporated in vacuo and purified by colum chromatography to provide the
title conpound (0.166 g, 51% based on recovered starting material). 60

Example 17
2-[3-{2-Cyclohexyl-ethyl)-6-methyl-1H-indazol-4-yloxy]-B-D-glucopyranoside

HN—N
3

O
HO

Q0
OH

HO
-OH

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
heptaneftetrahydrofuran/ethylbenzene) was slowly added to a coid (-78 °C)
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 MgSO;, 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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WD 2005/ 011592 PCT/ US2004/ 024626 B. 3- Cycl ohexyl -

- (2, 6-di hydr oxy- 4- net hyl - phenyl ) - propan-1 -one: A solution of the conpound
(0.16 g, 0.37 mmol ) prepared in Part Ain a mxture of ethanol and ethyl
acet at e (WOR00HRIISRydr ogenat ed over a catal ytic anmount ICTIUSHMA028526i n a
Parr apparatus at 15 psi of hydrogen pressure for 24 hours. The m xture was
filtered through CELITE TM and evaporated in vacuo to afford the title
conmpound (0.093 g, 97% . C 2-[3-(2-Cycl ohexyl -ethyl)-6-nethyl -

H i ndazol - 4-yl oxy] - (3- D- gl ucopyr anosi de: The conpound obtained in Part B
was treated as described in Exanple 1, Part D and E, to provide the title
conpound as an off-white solid. 1HNWVR (400 MHz, CD30OD) 8 6.85 (s, 1 H),
6.58 (s, 1 H, 5.2 (d, J:736Hz 1H, 3.92 (d, J =11.91 Hz, 1 H), 3.69
-3(m1H),3.49-3.60é ,338-343(m1H) 318-320(m1
H), B2 398yd¢lahexy4iy(2 -dalwcirexy-al-metwl-alaenyllpaaaa(mﬂ -aitd):, Akolffionlnf74  (m

2115 (5" e O1a eng St oria isand it et ?.m@“* B ehpaToci oo
TNiy 6O dlohydroxyrlgﬁeny ?ﬁ’gﬁy ekﬁwggﬁzﬁﬁwﬁg Pﬁgﬂo" ed-l:%/ t he

sane procetdLH Eaasa[lﬂmatustaidﬁ psn@fawm@enlmessmwmeamm Ti@ﬁﬂﬂ)}r@ .67 (d,
J = 2. 2He, (d, J =

8. 11 Hz, 1wa§fi fH?terf eﬁsfh'?m@' PE'F.LT%E %Z angd %p@aé]feé in Vé‘.C@P&? af'gg[d W79 '%fﬁ)S/ 011592
PCT/ USZOO‘%&R&&%% (0.093 g, 97%).

C. 2-[3-(2-Cyclohexyi-ethyl)-6- methyl-1H—lndazol~4-yloxy] f-D-glucopyranoside:
The compound obiained in Part B was treated as described in Example 1, Part
D and E, to provide the title compound as an off-white solid. "HNMR (400 MHz,
CD3;0D) 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
sanco I
HO " "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. "HNMR (300MHz, CDs0D) § 7.67 (d, J = 2.2Hz, 1H), 7.48 (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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1H, 6.78-6.75 (m 21-1), 5.26 (d, J =7.71 Hz, 1 H), 3.92 (dd, J =
11.79,1.88Hz, 1 H), 3.75-3.63 (m 1 H), 3.62-3.54 (m 3H), 3.53-3.45 (m
3H), 3.26-3.18 & 2H). M5: nmlz (VWH) 441. Exanple 19

2-{3-[2- (NB2WESRIIP%- benzof uran- 5-yl ) - et hyl } - 6- et hyl - 1 HPCHUS2001#024634 oxy}
R-D- gl ucopyranoside HN-N ~rD0O O SOH HOOH OH A

1- (2, 6-Di hydr oxy- 4-et hyl - phenyl ) - et hanone: A solution of 1, 3-

di acet oxyacet ophenone (3.2 g, 13.5 muol) in acetic acid (30 nL) was /

hydr ogenat ed over 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-d iacetoxy-5-ethyl benzene) was used directly
in the next step. To a suspension of AICI3 (5.4 g, 40.6 mmpl) in

i aeer A, 6 RbdEns gdiﬁd @j LY 12, 39 b 8479 B8z od of
30
oo e L CHIERTS- ot Hf 3160344 (0. 8H 5 SIS dePlm, 1) RILANE PP o o

with ethyl mptMSem/zwl-bygam c | ayer was washed with water and brine,

dri ed over anhydrous sodium sul fate and concentrated in 62 WO 2005/ 011592
PCT/ US2004/ 024626 vacuo. The residue was crystallized from ether/hexane to
give the title conmpound (1.5 g, 62% as a white solid.

Example 18

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

glucopyranoside

\\O H
HO ¥ "OH
OH .

A. 1-(2,6-Dihydroxy-4-ethyl-phenyl)-ethanone: A solution of 1,3-
diacetoxyacetophencne (3.2 g, 13.5 mmol) in acetic acid (30 mL) was f
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 AICl; (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 agueous
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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B. 2-{3-[2-(2, 3-Di hydro-benzofuran-5-yl)-ethyl]-6-ethyl-1 Hindazol -4-yl oxy}
P-D- gl ucopyranoside : The title conmpound was prepared fromPart A and 2, 3-
di hydr o- benzof ur an- 5- car bal dehyde by the sane procedure as described in
Exanpl e 1WO2/H5PBOOMHz, CD30OD) 8 7.10 (s, 11-1), 6.95PCHUSHOLORA6HD Hz, 1
H, 6.88 (s, 1 H, 6.64 (s, 1 H, 6.60 (d, J =811 Hz, 1 H), 5.24 (d, J =
7.38 Hz, 1 H, 4.48 (t, J =8.69 Hz, 2H), 3.93 (dd, J =1.92, 9.97 Hz, 1
H, 3.72 (dd, J = 5.75, 6.58 Hz, 1 H, 3.66-3.35 (m 6H), 3.25-3.19 (m 1
H, 3.15 (t, J =8.62 Hz, 2H), 3.08-2.92 (m 2H), 2.72 (q, J = 7.54, 7.57
Hz, 2H), 1.29 (t, J =7.47 Hz, 3H). M5 mz (MH) 471. Exanple 20

2-[ 3- (4- Met hoxy- phenyl sul fanyl met hyl ) -1 Hi ndazol - 4-yl oxy] - (3-D

gl ucopyranoside H-N S\ / OCCH3 OHO OH HO OH A '

1-[4-(tert-Butyl -di nethyl -sil anyl. oxy) - 3- net hyl -i ndazol - 1-yl ] - et hanone: To a
sol ution oﬁ’aﬁu%t ﬂ'le-@ﬂ QWF’W@%‘&%@%QW@*K@MWQqu-thﬁ‘erl&zol e (200 ng,

0.76 mol )GOF@OE?}@(??%- Ag?g%\;\,ﬂitggsﬁan et. at J. Med. Chem, 2000, 43,

2664- 2674, room t enperature was added pot assi um car bonat e

(516 ny, 3EBO24BYDY2,BADIGURSbENZGari-6- BN iciethyL4 BliRtiazdl-53I0xypBIDANd t he

resulting reaction mxture was allowed to stir at roomtenperature for 2 h.
The 63 Wwogwopyonosyle pEheditleocmpousd was prepared from Part A and 2,3-

dihydro-beniofuran—5-carbalaehyde by the same procedure as described in
Example 1. 'HNMR (300MHz, CDs0D) § 7.10 (s, 1H), 6.95 (d, J = 7.90 Hz, -
1H), 6.88 (s, 1H), 6.64 (s, 1H), 6.60 (d, J = 8.11 Hz, 1H), 5.24 (d, J = 7.38 Hz,
1H), 4.48 (t, J = 8.69 Hz, 2H), 3.93 (dd, J =1.92, 9.97 Hz, 1H), 3.72 (dd, J =
5.75, 6.58 Hz, 1H), 3.66-3.35 (m, 6H), 3.25-3.18 (m, 1H), 3.15 ({t, J = 8.62 Hz,
2H), 3.08-2.92 (m, 2H), 2.72 (q, J = 7.54, 7.57 Hz, 2H), 1.29 (t, J = 7.47 Hz,
3H). MS: m/z (MH") 471,

Example 20

2-{3-(4-Methoxy-phenylsulfanylmethyl)-1H-indazol-4-yloxy]-B-D-

giucopyranoside
H:N"N S
\
@f e
0
Q

HO

/oH
HO
OH

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 OI, 1.52 mmol) and the
resulting reaction mixture was allowed to stir at room temperature for 2 h. The
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reaction m xture was poured onto water and extracted with ethyl acetate. The
conbi ned ethyl acetate extracts were dried over anhydrous sodium sul fate and
concentrated in vacuo. Chronatography (Si 02, 20% Et hyl Acet at e- Hexanes

el uant) pWOABEHINI ng of the desired product as an of fRGHVS20LEH2G. (231
ng, 87%yield). B

1-[ 3-Brononet hyl -4-(tert-butyl -di net hyl -si | anyoxy) -i ndazol - 1-yl ] - et hanone:
To a solution of the acetyl conpound prepared in the previous step (1.9 g,
6.25 mmol), in carbon tetrachloride at roomtenperature was added Al BN (205
nmy, 1.25 mmmol) and NBS ( 1.45 g, 8.13 mol ). The resulting reaction m xture
was allowed to stir-at reflux for 1 h then cooled to roomtenperature and
stirred for an additional 18 h. The reaction m xture was concentrated in
vacuo. Chromat ography. (Si 02, 5% Et hyl Acet at e- Hexanes el uant) provided the
desired bresaqatigh raktuames peurgd onta walenand exiraeted; withj ethytacetate. The

nuazol -1 - SPReEERL AR SARE N It VEL AR RIS R AR

previ ous  gbagertfatdd th vAci? 2Cﬁfmhétodr%‘%ﬁ%{53\5®5,92%%£l’é@f Adétaté-Hexafes

tenperature was added triethylam n€ % . mol ) and

4- et hoxy - BbiandnoNided 200 wgnfdhe desiad pradudt asrmn offevhitessolid. (33 himg,ur e was
stirred at zpfom Eﬁﬁperature fpr 4 h. The reaction mxture was diluted with
met hyl ene g 'o¥P#d and washed. with water, brine, dried over magnesi um
sulfate, fi| tﬁ[@ﬁr@hﬁnﬂé@ﬁbﬂ%{t@ﬁitﬁﬂymrﬁé@ﬁy%ﬂan@%ﬁﬂﬁﬁé’ﬂﬂﬂﬂ?h{-eﬁﬁ%e:5% et hyl
acetate: hexane eluent) provided 0.2 g of the "~ désired product as an

of f-whi t e Jola golution sf the asstylcarmpypundprepared in the previous step (1.9 g, 6.25

N e R i b IRl B GO I il s G ted AlBN: BHBTRS! S i
at room t eqpsy ﬁﬁ%l?aﬁ@ﬂ@@ggdﬂzﬁaﬁ%%qa mmgijiggbmlsﬂg%%l%n Rid0fe {-’6&9' ) and

48% aqueous hydrogen brom , and the resulting
m xt ure waglawedvestir at reflux far 1 hdben cenfest tatroom feonparatisresandistiredtart i on

an additional 18 h. The reaction mixture was concentrated in vacuo.

Chromatography (SiO2, 5% Ethyl Acetate-Hexanes eluant) provided the desired
bromide as dark red oil in quantitative yields.

C. 1-{4-(tert-Butyl-dimethyl-silanyloxy)-3-(4-methoxy-phenylsulfanyimethyl)-
indazol-1-yl}-ethanone: To a solution of the bromide prépared 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 mmo!) and the resulting mixture was stirred at room temperature f)or 4 h.
The reaction mixture was diluted with methylene chioride 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-phenylsuifanylmethyl)-indazol-1-yl]-ethanone:
To a soiution 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 resuiting
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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solution was poured into a saturated sodi um bi carbonate sol ution and
extracted wth ethyl acetate/ hexane (3:1). The conbined ethyl acetate
extracts were 64 WO 2005/ 011592 PCT/ US2004/ 024626 washed with water, brine,
dried oveWOMSSEMISH2| | t ered and concentrated in vacuo. BB R24ENY (Si 02,
10% et hyl acetate: hexane eluent) provided the title conmpound (0.076 g,
50% as an off-white solid. E.

2-[ 1- Acet yl - 3- (4- et hoxy- phenyl sul fanyl net hyl )-1 H i ndazol - 4-yl oxy] - (3-D

gl ucopyranosi de: To a solution of the hydroxyl conpound prepared in part D
(0.076 g, 0.244 mmol) in acetone at roomtenperature was added potassium
carbonate (0.085 g, 0.61 mmol) and 2, 3,4, 6-tetra- 0O acetyl -a- D gl ucopyr anosyl
brom de (0.15 g, 0.366 mml) and the resulting m xture was allowed to stir

at roomtenperature 24 h. The reaction mxture was diluted with water, the
acet one wawaskedwil water: bring dsiedavenddg SR, filered anidtdoneentyategiot at e. The

nbi ned et t at t th b dri.ed S,
il tered aebdorCORIPSICBATY (0kol NI Eph<ats BuienERogiie (e
acet at e: heﬁﬂﬁ‘éomlpbﬂﬁéléong CB?)‘%}Q@aﬁQﬂ-Whﬁé%@hd ntermediate (0.065 g, 40%
as an off-white soli To a solution of this intermediate (0.065 g, 0.099

mol ) in EethfiinAbetyl 3F(éanetlmpqﬁmwlsmlfﬂﬁylnmiﬂy!¢|-1§bmdazolm{ym]-@eD+ n
met hanol (0.1 ni, and t he r sultin reaction mxture was

al | owed toQ'éJFPPy"&L“OF %ﬁ%@fﬁl%@f &herBy oXY corpoyng; praraedin Pard was
diluted wi &Owgeb 24?2@”’@%‘3\ 1o éoné“’?f]r acel‘ﬁg? Gret\ﬂﬁs%rd%ﬂcﬁotﬁ@ﬁ%ﬁ?(t ract ed

w th ethyl extracts were was

brine, dri cﬁlrb@v\ate gﬂ;@gs,g, Dig1t eiees]) an@iz SZMBZWL@@@WI%@%EQO%GM%W the
title corrpound 36 80% as an off-white solid. 1HN OMHz, CD30D)

5 7.30 - DBJF(NﬁhB (911519 0 3667nlmi) anctthg resulking mixiyre veasallowed tesiimat 3H)

215 (g Iy dpifeny B bRy i Bguhytlagh b (4 7 -
acetone was removed and the product was extracted with ethyl acetate. The
combined ethyl acetate extracts were washed with brine, dried over MgSQ,

. filtered and concentrated in vacuo. Chromatography (SiO,, 25% ethyi
acetate:hexane eluent) provided the acetylated intermediate (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 mmoi) and the resuiting 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 exiracted with ethyl acetate. The combined
ethy! acetate extracts were washed with brine, dried over MgSOy, filtered and
concentrated in vacuo to yield the title compound (0.036 g, 80%) as an off-white
solid. "THMNMR (300MHz, CD;0D) & 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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3.75 (s, 3H), 3.63 - 3.45 (m 5H). M5 mz (MH) 449. Exanple 21

2-[3- (4- Met hoxy-benzyl ) -6-nethyl -1 Hindazol - 4-yl oxy] - ( 3- D-glucopyranoside
65 WD 2005/ 011592 PCT/ US2004/ 024626 HN-N1 O- O O 4H HO OH A

1- (2, 6- Di WA 2net hy| - phenyl ) - 2- (4- met hoxy- phenyl ) - &QTM%W“%
(NB18926- 186): To a m xture of 5-nethyl-benzene-1,3-diol (0.37 g, 3 mmol)
and (4-net hoxy-phenyl)-acetic acid (0.55 g, 3 nnDI) was added dropw se
boron trifluoride diethyl etherate (1.5 nL, 12 nmol). The reaction m xture
was heated to 100 C and stirred for 2 h. After cooling to roomtenperature,
the mxture poured into aqueous sodium acetate and stirred for 5 mn, then
extracted with ethyl acetate. The organic extracts were washed with brine,
dri ed over anhydrous Na2SO4 and concentrated in vacuo. The crude product
was purified by chromatography on silica gel: eluting with acetone/ethyl
acet at e/ hexane (12:4:100) to provide the titled conpound (0.24 g, 29%/as a
yell ow solid; eluting with acetone/ethyl acetahe/hexane (15:5:100) to

provi de 1- (2, 4-di hydroxy-6- nethynﬂﬁﬁényl 4?hethoxy-phenyl)-ethanone
(0.48 g, 59% as a yellow solid. B 4-Met hoxy- benzyl ) - 6- net hyl -

H i ndazol - 4-yl oxy] - (3- D- gl ucopyr a . the title conpound was prepared
fromPart A by the sane procedurexg escribed in Exanple 1, Part D and
Part E. 1HNWR (300MHz, CD30D) 8 7.22 d, J =8.69Hz, 1 H, 6.87 (s, 1 H),
6.78 (d, J = 8.57 Hz, 2H), 6.58 (s, Obl 12

HO

A. 1-(2,6-Dihydroxy-4-methyl-phenyi)-2-(4-methoxy-phenyl)-ethanone
(NB18926-186): To a mixture of 5-methyl-benzene-1,3-diol {(0.37 g, 3 mmol)
and (4-methoxy-phenyt)-acetic acid {(0.55 g, 3 mmol) was added dropwise
boron trifluoride diethyl etherate (1.5 mL, 12 mmol). The reaction mixture was
heated to 100 °C and stirred for 2 h. After cooling to room temperature, the
mixture poured into agueous 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 titie compound was prepared from Part A by the same procedure as
described in Example 1, Part D and Part E. 1_HNMR (300MH2, CD30D) 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 = 15.06Hz, 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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(d, J =7.64Hz, 1 H), 4.49 (d, J = 15.12Hz, 1 H), 4.24 (d, J = 15.06Hz,
11-1), 3.89 (dd, J = 2.07, 12.06Hz, 1H). 3.73 (s, 3H), 3.70-3.62 (m 2H),
3.58-3.45 (m 2|_2j’ 3.39 (d, J =871 H, 1 H, 2.41 (s, 3H. M5 nmz (MH)
431. 66 WOYEEPHUFI592 PCT/ 1JS2004/ 024626 Exanpl e 22 PCT/US2004/024626
2-[3-(2, 3-Di hydr o- benzof uran-5-yl met hyl } 6-net hyl -1 H-i ndazol - 4-yl oxy] - (3-D-
gl ucopyranoside HHN O | 0 0 SOH HO OH OH The title conpound was prepared
from 5- et hyl - benzene-1, 3-di ol and (2, 3- Di hydro-benzofuran-5-yl)-acetic
acid by the sane procedure as described in Exanple 16. 1HNVR (300MHz,
cb3ob) 8 7.16 (s, 1 H, 7.03 (d, J = 7.80Hz, 1 H), 6.86 (s, 1 H), 6.59-6.56
(m 2H), 5.12 (d, J = 7.47Hz, 1 H), 4.48-4.43 (m 3H), 4.23 (d, J =
15.07Hz, 1 H), 3.90(dd, J =1.63, 12.03Hz, 1 H), 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).
M5: nmlz (M) 443. 67 WD 2005/ 011592 PCT/ US2004/ 024626 H. Bi ol ogi cal

Exanpl es. EXAMPLE 1 WMaterials and Methods O oning of the human SG.T1 and
human SGA.T2 cDNAs and construction nmal i an expression vector: The
human SGLT1 cDNA (Genbank Exarhf}8 77

2-[3-(2,3-Dihydro-benzofura n-5-ylmethyl)-6-metﬁyl—1 H-indazol-4-yloxy]-B-D-
glucopyranoside

The title compound was prepared from 5-methyl-benzene-1,3-diol and (2,3-
Dihydro-benzofuran-5-yt)-acetic acid by the same procedure as described in
Example 16. '"HNMR (300MHz, CDs0OD) & 7.16 (s, 1H), 7.03 (d, J = 7.80Hz,
1H), 6.86 (s, 1H), 6.59-6.56 (m, 2H), 5.12 (d, d = 7.47THz, 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 = B.73Hz, 2H), 2.41 (s,
3H). MS: m/z {(MH") 443,
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M24847) was cloned from human small intestine. Human SGT2 cDNA ( Genbank
MB5549) was cloned from human ki dney. Both full cDNAs were subcloned into
pcDNA and sequenced to verify the integrity of the construct. GCeneration of
CHO K1 ceMN&205/8UP92 expressi ng human SGLT1 or human SGLTRCT/US20a4/8¥462% i on of
CHO K1 cells was perfornmed using DVRIE-C reagent (Life Technol ogies,

Gai t hersburg, MD). Transfectants were then selected in the presence of the

antibiotic 418 (G bco-BRL, G and Island, NY) at 400 g/m . |Individual
cl ones were then characterized using the functional assay described bel ow.
Cel | - based assay for sodi um dependent glucose transport: Cell |ines stably

expressi ng human SGLT1 or SG.T2 were then used for functional analysis of
Na+- dependent gl ucose 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.
Cell's mrH-ﬁT@QQ@@bEKﬂW%hed one time with Assay Buffer (50 mM HEPES pH

7.4, 20 mMTris, 5 mMKC, 1 WWMC&GZ and 137 mM NaCl) and

treated with corrpound in the absenc nce of NaCl for 15 m nutes.
Cells were then | abel ed with 14C a- et hyl gl ucopyr anosi de (AMG Sigma, St.
Louis, MJ, a non-netabolizable glucose anal og specific for sodi um dependent
gl ucose transporters as previ oullaterials@ndMstiiédsg, H and Lever J. E. Post-
transcriptional regulation of Na+/ gI ucose cotransporter (SG.T1l) gene

W0 2005/ 01 (4IBHLARArGFLIE A B RELTE EONER 89 RORBIh ¢ rce

times V\ﬂ:thth@ﬁra@\%éhﬂﬁ%x%b stsib"n vé’cﬁ@ﬂ rmblmnnaﬁsel.srmnws gibanized using
M croscint 20 (Packard, and Na- dependent 14C- AMG upt ake was
quant i fi ed M2AGddav@s ¢ignedcﬂ‘0@abumants,mall Ptestine. wdumancn©l.éd dONA TopCount
(Packard, MaLhASMk MoBs40) %Y &i8ndd fom human kidney. Both full cDNAs were

subcloned into pcDNA and sequenced to verify the integrity of the construct.

Generation of CHO-K1 cells stably expressing human SGL.T1 or human SGLT2:
Transfection of CHO-K1 cells was performed using DMRIE-C reagent (Life
Technologies, Gaithershurg, MD). Transfectants were then selected in the
presence of the antibiotic G418 (Gibco-BRL, Grand Island, NY) at 400 ug/mi.
Individual clones were then characterized using the functional assay described
below.

Cell-based assay for sodium-dependent glucose transport: Cell lines stpbly
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 a2 96-well plate and allowed to grow for 48 hours. Cells
were subsequently washed one time with Assay Buffer (50 mM HEPES pH 7.4,
20 mM Tris, 5 mM KCI, 1 mM MgClz, 1 mM CaClz and 137 mM NaCl) and
treated with compound in the absence or presence of NaCi for 15 minutes.
Celis were then labeled with *C-o-methylglucopyranoside (AMG, Sigma, St.
Louis, MQO), 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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reported as the %inhibition or 1C50 value froma representative experinent.
Variability for the functional assay was typically within 20 % EXAMPLE 2 In
Vivo Assay for Efficacy Mal e Zucker Diabetic Fatty (ZDF) rats (7-8 weeks)
wer e obt aM{EXW0PIM2Charl es River. Animal s were mai nt ai NREI/G52084/0286260ur
light/dark cycle in a tenperature- controlled room Aninmals were given ad

| i bitum access to food (standard rodent diet Purina 5008) and water.
Animal s were fasted for 12 hours prior to initiation of the experinent. On
the norning of the experiment, animals were admnistered vehicle (0.5 %
met hyl cel | ul ose) or conpound by oral gavage (1 m/kg). After one hour,

ani mal s recei ved an oral glucose challenge (4 m/kg of 50% sol ution) and
were inmedi ately placed in netabolismcages. Aninals were given free access
to water and urine was collected for 4 hours. Uinary glucose was

quant i f i ed hoarsntietlabelled oelle%wyea!ned BirgedimesEXitivitte=c8IdEP BB c tAftarn Pl asma

A ucose, Pl aspa, | nsu ri | des ci ds,
Civer - viei GREDITBIRT, B6U5 Wit sluRiizor ki fierosains 2Bk Pokorsh Marktrsz £ 1)To
exam ne th f @g_/] oni st
femal e db/ ggarﬁaggéfagﬁg weeks @g%e}(% (gl#\&ﬁab I\)E§ g%ﬁgreaté%@%gl |y for
(11 ?Ey)s)vm' tTmI?t(;ngg\hIeteeccﬁmté%mathp@mmtt@Paslardl Mer?él}@g'c)ﬂl{?smﬁ al?/l 10 rrpk8
ny/ kg) ), us i nhi bitor ce (n
ani mal s/ gr 8RS é%a\ﬁe W&“Q‘E‘%‘ﬂ OEME@H@ @m@éﬁpﬁ$rﬁ§t"fﬁ aXPYHVERe in a
vol une of f rded on day 1 rior
to dosi ng%an I'§9f°9 tﬂgﬂ&){d%ﬁhﬁésﬁﬁ%géﬁéﬂguvylgmg ér? the final ydosep m ce
are weighed and anesthetized with CI)Z/ 02 (70:30). Mce are then bled by
retros | EXAMPLE 2

In Vivo Assay for Efficacy

Male Zucker Diabetic Fatty (ZDF) rats (7-8 weeks) were obtained from Charles
River. Animals were maintained on a 12-hour light/dark cycle in a temperature-
controlied room. Animals were given ad libitum access to food (standard
rodent diet Purina 5008) and water. Animais 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
(1mi/kg). After one hour, animals received an oral giucose challenge (4 mikg
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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orbital sinus puncture into 2 nmL heparinized pol ypropyl ene tubes on ice.

Pl asma sanpl es are then assayed for glucose, insulin, triglycerides, and
free fatty acids. Livers are excised, weighed and frozen: The SGT

i nhi bi t or ¥ QHESPIR%goni st s have distinct mechani sns of PEHURMAY/0M4a3T oved
glycem c control, measured as a decrease in plasma glucose, plasma insulin,
pl asma free fatty acids, or plasma triglycerides, or a conbination thereof,
can be observed at |ower concentrations of an RXR agonist when given in
conbination with an SGT inhibitor. Therefore, a leftward shift in the
dose-response curve for effect of an RXR agonist o7 the above paraneters
can becone apparent. In addition, the weight gain observed follow ng
treatment with RXR agonists is |ess pronounced when given with the SGT
inhibitor, since SAT inhibitors' pronotion of the urinary excretion of

gl ucose and | osslméxamine theseffechof ah&GbT jnhikitatdnmeoosibinatich pjthraadBXR on i n

the’ " edera Saaipt REala bl mice G wegss o) “ﬁ%ﬁp%ﬁﬁ%ﬁarﬁt&%@aféﬁém
with RXR amyxé.swaa Q%wﬂh%r&b%%“ﬁ%‘?éiﬂ?l&eﬁiﬂé R ﬁgégadm ol-ifHe

anount of an agon St necessary to achil eve e I mproves the

si de- ef f ectmpk (rhg!l@) ‘ﬂhéO%Q‘t%Hﬂ:dt),smrdEXRfafgmﬂsi ptlamS|Gtc'I|' m'dmltmcmnmendl t i ons
reased |iver wej

as fatty ljv bod eart vvel
i e A ATOBP) IS0 1o oBRS B b VISP o2l SAURES G By

hepatohype |on
thoreof " EXABREC] 1YRTR, FBOUF gt Wo@%'@%&%fﬁ of Syt {5‘%&?%
| nsul i n, Pl dusing, aTrdl ddyscers dad,1 1Pl Bngh’ﬁee‘ﬁrkmﬁ@fte;rtmﬂdal dolset, muc@m est erol
HDL, Pl asma Df1 g evels, Liver \Vei ré Ve[ ght, Fat Content and Body
Vi ght weighe and anesthetized witf 2102 70 30). Mice are then bled by retro-

orbital sinus puncture into 2 mL heparinized polypropylene tubes oniice.

Plasma samples are then assayed for glucose, insulin, triglycerides, and free

fatty acids. Livers are excised, weighed and frozen:

The SGLT inhibitors and RXR agonists have 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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To exam ne the effect of an SAT inhibitor in conbination wth an RXR
agonist, nmale ZDF rats (6 weeks of age/GM) are treated daily for 28 days
with vehicle (0.5% nethylcellulose), an RXR agonist (0.1 k-10q%5%, SA.T
i nhi bi t orWQ300800159pk), or RXR agoni st plus SG.T i nhi bitBFT’r{E&?"é"’% 2

ani mal s/ group) receive the test conpounds or vehicle by oral gavage in a
volunme of 2 m/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, aninmals are fasted overni ght. One hour after the final
dose, rats are weighed and anesthetized with C02/02 (70:30). Rats are then
bled by retro- orbital sinus puncture into 2 m- heparinized pol ypropyl ene
tubes on ice. Rats then receive a glucose challenge (2 g/kg p.o) and are
pl aced in nmetabolism cages for the urine collection (4 hours). Animals are

t hen sacri faasdiaciiyaerteqnhty, hgpatohyaerirenhy, hypegyesmim dridchepaiowxisityxer sed,
wei ghed and. . f . ' | ogi cal exani nation. Plasnma sanples are then
Byed o] Gftinkionalrsb; 1 g

assayed for ‘insulin, hematocrit, plasma drug |evels, total
chol esterol, HDL, free fatty acids, and triglycerides. Uine volunme and
urinary glucose, protein, osnolarity, electrolytes (Na, K, C), BUN and
creatinine are neasured. 71 WD 2005/011592 PCT/ US2004/ 024626 The SA.T

i nhibitors and other antidiabetic a h as RXR agoni sts, have
di stinct mechani snms of action. |npr mc control, neasured as a

decrease in plasma glucose, HbAl c, plasma insulin, or plasma
triglycerides, or a combination thereof, can be observed at | ower
concent r at i doffectsi omplasmarGhicoss, HbAfio, Hematansith Plasmarinsulin, Rlaspea T

et o o es. B nb e SHkY hekie BRal BRI SRRRLIRE PRAS!
T, e S oes gt O Ot ot g =<
To examine the effect of an SGLT inhibitor in combination with an RXR |

agonist, male ZDF rats (6 weeks of age/GMI) are treated daily for 28 days with
vehicle (0.5% methyicellulose), an RXR agonist (0.1 mpk-10mpk), SGLT
inhibitor (3-100 mpk), or RXR agonist plus SGLT inhibitor. Rats (n=8
animals/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, tptal cholesterol, HDL, free fatty
acids, and triglycerides. Urine volume and urinary glucose, protein, osmolarity,
electrolytes (Na, K, Cl), BUN and creatinine are measured.
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SGLT inhibitor, since SAT inhibitors' pronotion of the urinary excretion of
gl ucose and loss of calories fromthe body is denonstrated by reduction in
wei ght or wei ght gain. Al so, since SGT inhibitors pronote a mld diuresis,
the eden®¥Q#N&OIIRE2 edemat ous wei ght gain) commonly obsePOBUSHNH62462G eat ment
wi th RXR agoni sts can be | ess pronounced or absent. This can be
denonstrated by a reduction in the RXR agoni st-induced increase in heart

wei ght. A reduction in the anobunt of RXR agoni sts necessary to achi eve
efficacy in turn inproves the side-effect profile. The decreased side
effects can include such conditions as fatty,liver, increased |iver weight,
body wei ght gain, heart weight gain, edema, cardiac hypertrophy,

hepat ohypertrophy, hypoglycem a, and hepatotoxicity, or any conbi nation

t hereof . The above exanpl es can also show that the oral adm nistration of an
SGLT i nhi bit or iThecofbiTnahibiarswand otherantidishetistagentsyevch asulBXRas an RXR

el ud g’ GRS e R 3h it g B ABten” tiGlaied e AT, ' L heor
adni ni st r atrhefsted 3 HEbdreaBBiMhiadima Bieess) RBAY 8plusi: PBENIM or'Bidma

antidiabetic agents can reduce body wei ght or body weight gain as well as
liver wei gtitiglyeerides; @r agongbinatian thereofiandi obsemntat at dawer cancentrations or

anti di abeti nts _.alone. 72 WO 2005/011592 . PCT/ 04/.0246 Thus, for
reating difereaacpists MENgifen A aempNapR LR SSFi | (Mo, BpEife X a
conmpound ofy fefivadd ahift ih)t_hé 'Eio%@%bﬁ@ﬁ:#é’@u%tfﬁr eff&ctOf R‘?@Reagq?ﬁgts @J!nathét I C
agents, such as RXR agonists or antagonists that increase insulin

sensi ti vi t ygbavayparametgrsaascecnme apparenidin addition; the weighbhgain observedses of
th d. of. f | I, f about 25 to, 1000 nqg twi
dai 1y ana. nalsesinadfdRiBot with ER Actiis 588 Bhandinced) g deripif o 1 ' °°

effective 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. This can be
demonstrated by a reduction in the RXR agonist-induced increase in heart
weight. A reduction in the amount of RXR agonists necessary o 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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dosages. The jointly effective dosage for antidiabetic agents di scl osed
herein may be readily determ ned by those skilled in the art based on
standard dosage quidelines. In particular, such conbi ned adm ni stration can
be effect iW@24U§01B8%onpl i sh reduction of body wei ght, boBGTUSRAYHDO24§26 n,
l'iver weight, or liver weight gain in the subject. Additionally; a nethod
conprising (a) admnistering to a subject a jointly effective anmount of a
gl ucose reabsorption inhibitor; and (b) adm nistering to the subject a
jointly effective anmount of an antidi abetic agent, such as an RXR
nodul at or, can be used to reduce body wei ght, body weight gain, or liver

wei ght of the subject in need thereof, wherein the conbi ned adm ni stration
can be in any order and the conmbined jointly effective anounts provide.the
desired therapeutic effect. Al so, a nethod conprising (a) admnistering to

a subj ect a j oi nthys, ferrtreatingdiabetesnpadicularkyl Tipssk diabetes meallitus, omhi bi t or;

d (b) adm.nisterivg. to  t i ect . a,.j.0i ntly.effecti f
ot i abot rNeBRTE X ERmpbbE BtReFRlisfih T BmbisrcE W Sa8 BRI of boay
wei ght,  bodjntidRititic diints, duchess M%onist@br'dn‘f@?orﬂ@ﬂs&ﬁét @Rransef inkiim subj ect

havi ng di abetes, Syndrone X, or associated synptons or conplications,
wher ei n t hsepsitbvityicemayde emplovedicomprising adminiateyingoepeatesheral desesabi ned

jointly effgctj idi desi h ' fect .
bo0s 011503 BRI R RREHIRTBUR VY it ARl 2o, o DARRE pleoL i, be
readi |y detgfiidibrdpeatélPasssssof thecbr#tindibgétj@agenm@bgédté a¥ finthybffdctivae

particul ar conpound used, the node o admniStration, the strength of the

pr epar at i orflasageshd hadjoimly eaftestive tosage fafi ardidiabatisraparite disclaseddireiron,

factors associated wit he.particul ar tj.e bej reated, including

bat 1 ent: o 38ay Bageati Aeleniilby HastisiEd Brlhaiett Pdsed A Siaivard Hostge
guidelines. In particular, such combined administration can be effective to
accomplish reduction of body weight, body weight gain, liver weight, or liver
weight gain in the subject. '

Additionally, a method comprising (a} administering to é 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 fo 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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concom tant diseases, will result in the need to adjust dosages. Wile the
foregoi ng specification teaches the principles of the present invention,
wi th exanpl es provided for the purpose of illustration, it will be
under st ooV Q@ HARF0LIRE practice of the invention enconpasseBCHUB20§4/0246% usual
vari ations, adaptations and/or nodifications as cone within the scope of the
followng clains and their equivalents. 74 WO 2005/011592 PCTI US2004/ 024626
Table 3 Example # C HOK- SGLT1 CHOX-SGA.T2 % Inh (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 0.118 6 7 1* 3 inactive 1.59 t
0.025 105 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 M 75 WD 2005/ 011592
PCT/ US2004/ 024626

Optimal dosages to be administered may be readily determined by those

skilled in the art, and will vary with the particular compound used, the mode of
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.

74



2 14 69% nh. @OM 11 12 66% nh. @OM 20 38 64% Inh. @10M 17 inactive 67%
Inh. @10M 7 inactive 43% Inh. @10 M 22 inactive 40% I nh: @10 sM 12
inactive 36% Inh. @10 M 16 inactive 42%Inh. @O0 M * tested once only. 76
VWhat is cMQ 0011892 1. A conpound of formula(ll): RL N PRIVES2004/434636 O PO
oH . "OH OH wherein R is Hor Cl.4 alkyl; R2is H F, d, nethoxy, or
Cl.3 alkyl; Qis -(CH2)6-where n=0, 1, or 2; or, where RRis H F, d, or
nmet hoxy, then Q can also be selected from-CH2-S-; Z is substituted or
unsubstituted, and is selected from C3.7 cycl oal kyl, phenyl, benzhydryl, 5-
or 6- nenbered heteroaryl having 1 or 2 heteroatons independently sel ected
fromN 0O, and S, a biaryl, and a 9- or 10-nenbered fused bicyclyl or fused
het er obi cycl yl, wherein each fused

Table 3
Bxample# 0w IC50 (i) 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 1 0.461
4 18 1.95+£0.816
9 11 3.05+0.319

8 inactive 67% Inh. @ 10 uM
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het er obi cycl yl has between 1 and 4 heteroatons i ndependently selected from
N, 0, and S; P=H or acetyl; or a pharmaceutically acceptable salt thereof.
2. A conpﬁgﬁd of claiml1, wherein R is H 3. A conmpound of claim 1, wherein
R2 is H, ﬁf}?s‘mlﬂg ethyl. 4. A conpound of claim1, wheP§ITAIS200424626
-(CH2)h-and nis | or 2. 5. A conpound of claim1, wherein Zis

i ndependently substituted with between 1 and 3 substituents independently
sel ected from Cl1. 4al koxy, Cl_,al kyl, C3_6cycloal kyl, hal o, hydroxy, cyano,
am no, Cl.4alkylthio, Cl.4am noal kyl, nono-and di (CL. 4al kyl ) am no, phenyl,
5-6 nenbered heterocyclyl containing between 1 and 3 het eroatons

i ndependently selected fromN, 77 S. and 0; and wherein the substituent(s)
on Z can be further independently substituted with between 1 and 3
substituents independently selected fromCl_4 alkoxy, Cl. 4 al kyl, halo,

hydr oxy, cyano, am no, ilkylthlo phenoxy, R -NHSCQR' and

- SO2NR R'wher e %ach of 4 Ris |ndepéﬁﬂ@ﬂﬂhy@%épé€@ed fromH and

Cl. dal kyl . 6 A conpound of claim1l1, wherein Z is phenyl, cyclopentyl,

cycl ohexyl, bstituted | ohexyl st ed cyclopentyl,

4- substltuted ﬁenyl, 3, 4- dligbstltuted pH&%&ﬁnﬁ é%ﬂbﬂi ut ed thi ophenyl,

t hi ophenyl blaryl, benzof uranyl, di hydrobenzofuranyl, 4:substituted
pyridyl, benzo[fthienyl, begpgothiophenyl,.jpdany apht hyl ,

5,6, 7, 8-tetrahydronapt hyl , 13%,3,4-Atetraﬂygggﬁﬁpégﬂgﬂﬁﬁor benzo[ 1, 4]

di oxan. 7. A conpound of claim5, wherein Z is unsubstituted or substituted
wth between 1 subs ts i ndepe d from nmet hoxy,

et hoxy, quoro:ﬁghloro b%&ﬁsgethyl, progﬁlhM @%bﬁgﬂﬁ cycl opropyl, and
phenyl. 8. A conpound of claim1, wherein Z is biphenyl, 4- et hyl phenyl ,

(4- propyl) pheny 4- et hoygehigay! . 4-etho Y, t hyl t hi ophenyl
benzofuran-5-y|? dlhydrobenzopggan 5-yl, ﬁﬁﬂgﬂﬁﬁ ¢Q1égﬂﬁ

di hydr obenzof uran-6-yl, or (5- ethylthlo)phenyl 9. A conmpound of claiml

wherein R is H2 and R | sirfdctivBt hyl . et hydgynhaPE 109mi sopropyl .
12 inactive 36% Inh. @ 10 uM

¢ 18 inactive 42% inh. @ 10 uM

* tested once only,
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10. A compound of claim1l, wherein Qis -(CH2),-; nis 1 or 2; and R is H,
methyl, or ethyl. 11. A conpound of claim 10, wherein R is nethyl. 12. A
conmpound of claim2, wherein R2 is H nethyl, or ethyl; wherein Qis
-(CH2)n- and nis 1 or 2; Zis phenyl, cyclopentyl, cyclohexyl,
4-substituted cyclohexyl, 2- or 3-substituted cycl opentyl, 4-substituted
phenyl, 3, 4-disubstituted phenyl, substituted thiophene, thiophenyl,

bi aryl, benzofuranyl, dihydrobenzofuranyl, 4-substituted pyridyl,
benzo[ b] t hi enyl, benzot hi ophenyl, indanyl, naphthyl,

5,6, 7, 8-t thatikydimeaspt hyl , 1,2, 3,4- tetrahydronaphthyl, or benzo[1, 4]

di oxan; and wherein Z is unsubstituted or substituted with between 1 and 2
substituents |nde endently sel ected from net hoxy, ethoxy, fluoro, chloro,
methyl, etlhyl, ASPBpRNY oifeda8py |1, cycl opropyl, and phenyl. 13. A conpound of
claim1l, mhereln Ris H methyl, or ethyl; uﬁ8 wherein Qis -(CH2),- and n
is 1 or 2; and Z i gibiphenyl, 4-ethy|pheny|, (4- propyl) phenyl, 4-

nmet hoxyphenyl , 4- etﬁbﬁyﬁﬁenyl 4- et hyl t hi ophenyl , benzof uran-5-yl,
dihydrobenzofuran 5-vyi, aphthyl, or di hydrobenzof uran-6-yl, or

(5-et hyl t hi o) phenyl . A céﬁﬁﬂhnd of claiml1, selected from
2-{3-[2-(2,3-D hyd &fizof uran-5-yl)-ethyl]-6-

met hyl -i Hi ndazol -}§ y} - p- D- gl ucopyr anosi de;

2- [ 3- (2- Benzof uy,a g byl ) - 6-nmet hyl -1 H

i ndazol - 4- onxyﬁ yranosi de;

2-{3-[2-(2,3-D hy - beazof uran-5-yl)-ethyl]-1, 6-di met hyl -

1H i ndazol - 4- yPoxy}-0-D-g ‘popyran05|de

2-{3-[2-(2, 3-Di hydro benzof uftan- 5- yl)-ethyl]-6-ethyl -

i ndazol - 4-yl oxy} - ucepyy anosi de and

2-[ 3- (4- Met hoxy- zyI) 6-neﬁﬁ§l-1kkindazol-4-y|oxy]- 3-D-g | ucopyranos

i de. 15. A compound of aim1l, selected from

2-[3-(2-Benzofuran-5-yl -ethyl)-1 Hindazol -4-yl oxy] - p-D-gl ucopyranosi de;
2-{3-[2-(6-N®tQOxy-naphthaIen-2-y|)-ethy|]-6-nethy|-IFLindazol-4-y|oxy}-p-

D- gl ucopyr afefsside;

2-{3-[ 2- (R'BH2rleygatgt benzol 1, 4] di oxi n-6-yl)-ethyl]-6-methyl-1Hindazol 4-

yl oxy} - p- E@gkrpqﬂx£&mgﬁﬁggﬁ {3 [ 2- (4- Et hoxy- phenyl ) -et hyl ] - 6- net hyl -

H i ndazol yranosi de;

2-{6- Met hyH 'SB*Fﬂz)r(‘5WBe“7 ”Eogﬂe‘i"rza?fy‘@ieée RaphtFn Gl ermetbgry)then @ gan alspe ndazol - 4- yl
oxy}- p- Dsglettedipy a0sis-de;; _

2-[ 6- Met hydis SinkindPRLARS Gled N s SLBd okt &, RARRRYI shek Bkl B Ds- or 6.

membered heteroary! having 1 or 2 heteroatoms independently selected from N, O, and §, a
biaryl, and a 9- or 10-membered fused bicyclyl or fused heterobicyclyl, wherein each fused
heterobicyclyl has between 1 and 4 heteroatoms independently selected from. N, O, and S;
P=H or acetyl

or a pharmaceutically acceptable salt thereof.

2. A compound of claim 1, wherein R'is H.

3. A compound of claim 1, wherein R?is H, methyl, or ethyl.

4. A compound of claim 1, wherein Q is —(CH,),—and nis 1 or 2.

5. A compound of claim 1, wherein Z is independently substituted with between 1 and 3
substituents independently selected from Cq_4 alkoxy, Cy4 alkyl, Cs¢ cycloalkyl, halo, hydroxy,

cyano, amino, C.4 alkylthio, Cy., aminoalkyl, mono- and di(C,.4 alkyl)amino, phenyl, 5-6
membered heterocyclyl containing between 1 and 3 heteroatoms independently selected from N,

77



gl ucopyr anosi de;

2-{3-[2-(4- Met hoxy- phenyl ) -ethyl]-6-nethyl -1Hindazol - 4-yl oxy}-p-D

gl ucopyr anosi de;

2-{3-[2-(6- Met hoxy-5, 6, 7, 8-t et rahydr o- napht hal en-2-yl)-ethyl]-6-nmethyl - H
i ndazol - 4-yl oxy} - p- D- gl ucopyr anosi de and
2-[3-(2-Benzof uran-5-yl -ethyl)-6-nethyl-1 Hindazol -4-

yl oxy] - 6- O-acet yl - p- D- gl ucopyr anosi de. 16. A conpound of claim1l, selected
from2-{3-[2-(6-Mthoxy-1, 2, 3, 4-t et rahydr o- napht hal en-

2-yl) - et hygl 3ndgd;mnd wiydrein MejsnloRtitiehtisjioryT canyde-fysthEr igdepersigytiveaubssitutieat with

2-{3- [ 2- (batwbbepr QTd%BMﬁQen@ﬁﬂ?ﬂ)éMnd@ﬂly 8RN frok C.4 alkoxy, Cqalkyl, halo, hydroxy,

H I[ gd?iol\/&/a}g @ml%% ghﬁ%%’lq gﬁ%ft/) rh(‘;:}h%e& H-_NHsozR' and —SO,NR*R*where each of
ndazol - 4-RyérahRy ks-ir@lepengenilg egyated fami idend Ci., alkyl.
3-(2-Cycl ohexyl - et hyl ) - 6- net hyl - 1H-i ndazol - 4-yl oxy] - p- Dgl ucopyr anosi de;
(2, 3- Di hydr o- benzof ur an- 5-yl net hyl ) - 6- net hy I-1H-|ndazol c}/ony] p- D-
opyr ano%i dé‘ .compound of claim 1, wherem Zisp enyl cyclopentyl cyclohexyl, 4-substitute

3-

c

3- [ 2- ( 4yclahiegyl, 2osrERRbEKteddyeltyaniyt, atshiystifuted phenlyh b-disbbstituck@poényt- y| oxy} - p- D-

copyra

3-[2- (E%b{a%gﬁhe'ospuﬂyl trg/ gemnylng'a% be;'/"f)')uran¥’ d' yfmgenmfuﬁn’(l 4 T—T—bsmlgazol 4-yl oxy} -
al

D gl UC@W%‘W? plthiegylgbenzothiophenyl, indanyl, napht yI 5678—tetrahydronapthyl 12,3

- [ 2- ( 2etRhjArdmgptitiop, Repshed[trpdiexan.y| ) -et hyl [ - 6-net hyl -1 H-i ndazol 4-yl oxy}-

O acetyl - p- D-gl ucopyranosi de. 17. A corrpound of claim1, selected from
3-(4-Ethyl -benzyl)-6-nethyl -1 Hindazol - 4-yl oxy gl ucopyr anosi de;

6- Met hyl ¢-3- (\LFDﬁ?PWIOf%@ﬁny')eTQWismﬂﬁ-ﬁ’étl'tmﬁd9‘1595@9' UIG]S‘ “[Bh@PtM’é@p{/)?’H’r?osi de;

3- (4 I\/&myﬁusmé fnﬂébﬁhddﬂ@ﬁid@cied%ﬁ'ﬁﬁdﬂ%ky Hﬁo*ynm;'cpbm&oyrhaw]etr@r Bogji,ucopyr anos
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12. A compound of claim 2, wherein R?is H, methyl, or ethyl;
wherein Q is —(CH,),— and n is 1 or 2; Z is phenyl, cyclopentyl, cyclohexyl, 4-substituted
cyciohexyl, 2- or 3-substituted cyclopentyl, 4-substituted phenyl, 3,4-disubstituted phenyl,
substituted thiophene, thiophenyl, biaryl, benzofuranyl, dihydrobenzofuranyl, 4-substituted pyridyl,
benzolb]thienyl, benzothiophenyl, indanyl, naphthyl, 56,7 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 selected from methoxy, ethoxy, fluoro, chlore,
methyl, ethyl, propyl, isopropyl, cyclopropyl, and phenyl.

13. A compound of claim 1, wherein R%is H, methyl, or ethyl;
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20. A pharnmaceutical conposition, conprising a conpound of claim 14.

wherein Q is —(CH;),— and n is 1 or 2; and Z is biphenyl, 4-ethylphenyl, (4-propyl}phenyl, 4-
methoxyphenyl, 4-ethoxyphenyl, 4-methylthiophenyl, benzofuran-5-y!, dihydrobenzofuran-5-y!,
naphthyl, or dihydrobenzofuran-6-yl, or (5-ethylthio)phenyl.

14. 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-glucopyraneside; 2-[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]-1,8-dimethyl-
1H-indazol-4-yloxy}-B-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-ethyl)-1H-indazol-4-yloxyl-
B-D-glucopyrancside; 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-8-yl)-ethyl]-6-methyl-1H-indazol4-
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-naphthalen-2-yi)-ethyl]-1H-indazol-4-yloxy}-
B-D-glucopyranoside; 2-{6-Methyi-3-(2-naphthalen-2-yl-ethyl)-1H-indazol-4-yloxy}-B-D-
glucopyrancside; 2-{3-[2-(4-Methoxy-phenyl)-ethyl]-6-methyl-1H-indazol-4-yloxy}-p-D-
glucopyranoside; 2-{3-[2-(6-Methoxy-5,6,7, 8-tetrahydro-naphthalen-2-yl}-ethyl]-6-methyl-1H-
indazol-4-yloxy}-B-D-glucopyrancside and 2-{3-(2-Benzofuran-5-yl-ethyl)-6-methyl-1H-indazol-4-
yloxy]-6-O-acetyl-B-D-glucopyranoside.

16. A compound of claim 1, selected from 2-{3-{2-(6-Methoxy-1,2,3,4-tetrahydro-naphthalen-
2-yh)-ethyl]-6-methyl-1H-indazol-4-yloxy}-B-D-glucopyranoside; 2-{3-[2-{4-Chloro-phenyl)-ethyl]-6-
methyl-1H-indazol-4-yloxy}-3-D-glucopyranoside: 2-{3-(4-Methoxy-phenylsulfanylmethyl)-1H-
indazol-4-yloxy]-B-D-glucopyranoside; 2-[3-(2-Cyclohexyl-ethyl}-6-methyl-1H-indazol-4-yloxy]-B-
D-glucopyranoside; 2-[3-(2,3-Dihydro-benzofuran-5-yimethyi)-6-methyl-1H-indazol-4-yloxy]-B-D-
glucopyrancside; 2-{3-[2-(4-Trifluoromethyl-phenyl}-ethyl]-6-methyl-1H-indazol-4-yloxy}-B-D-
glucopyranoside; 2-{3-[2-(4-Methanesulfonylamino-phenyl}-ethyl]-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}-
6-0-acetyl-B-D-glucopyranoside.

17. A compound of claim 1, selected from 2-[3-(4-Ethyl-benzyl)-86-methyl-1H-indazol-4-yloxy]-
B-D-glucopyranoside; 2-[6-Methyl-3-(4-propyl-benzyl)-1H-indazol-4-yloxyl-B-D-glucopyranocside;
2-[3-(4-Methylsulfanyl-henzyl}-8-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-

79

80



methyl-1H-indazol-4-yloxy]-B-D-glucopyranoside and 2-[3-(5-Ethylthiophen-2-yimethyl)-8-methyl-
1H-indazol-4-yloxy]-B-D-glucopyranoside.

18. A compound of claim 1, selected from 2-{3-[2-(2,3-Dihydro-benzofuran-5-yi)-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]-B-D-
glucopyranoside; and 2-[3-(5-Ethylthiophen-2-yimethyl)-8-methyl-1H-indazol-4-yloxy]-3-D-
glucopyranoside.

19. A pharmaceutical compaosition, comprising a compound of claim 1, 5, 6, 11, 12, 14, 15,
16, 17, or 18 and a pharmaceutically acceptable carrier.

20. A pharmaceutical composition, comprising a compeound of claim 14.
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