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PROCESS FOR THE PREPARATI ON OF COVPOUNDS USEFUL AS
I NH Bl TORS OF SG.T CROSS REFERENCE TO RELATED

WERPRIOEE ONS Thi s application clains the benePCT/UsT008/075700

U S. Provisional Application 60/971 ,067, filed on

o1 HROBERSF PR EHERRBEARATION Yy BgMp B, JSEFE as

i ncor porated by refengEAITORSOF sGLheir entirety.
FI ELD OF THE | NVENTI ON The present invention is

directed to a novel process for the preparation of

conpounds h Si |1_. VIR [ tI TIONS

sodi um depe

pr esdmiis Applidatioh gl tne beheki 685, FROGEKIGRAINBo&atibhE
| NVENTI D et thera% and exerci se therapy are

685%/En06 4l filechop Irentemberd At 2007 Angbld e Srawisianal Appligaiion

It?@se@f‘ﬂfe% r?:?aﬁ{?arg%t ZEHéf\k/ﬁlcﬂrHrEch?ong)rral%d bYSeference
|onso atients, rnsulin or ra

handin din &tmﬁero:nregent is additionally used for the
treatnment of diabetes. At the present, there have been
used as an antidi abetic agent biguani de conpounds,

sul fonyl ur ea conpogﬁ D @p&,qqgf mvgﬁ@ﬁnce I mprovi ng
agents and a-gluc ver, these

ant i di mm'ewntagemts)mla\mremmd ous nsvelq)reééﬁ:ios thd-preparation

kPR el b BerDBiEAAS) ik SRl eodlit Sabdot lisase

tr*a'h%ldbr‘t@r (rSS?<§L$)t 5E1RG dré%érﬁ\m e RERthe Graligfeyedema and
heart fallure, and a-gl ucosidase inhibitors cause

abdom nal bl oating and diarrhea. Under such
ci rcunst ances, I op novel

i oT=tiabetes 1T S -.V|ng no
such Eﬁetdtﬁeﬁﬁye@rﬁcﬁexermse therapy are essential in the treatment of

diabetes mellitus. When these therapies do not sufficiently control the

conditions of patients, insulin or an oral antidiabetic agent is additionally used
for the treatment of diabetes. At the present, there have been used as an
antidiabetic agent biguanide compounds, sulfonylurea compounds, insulin
resistance improving agents and a-glucosidase inhibitors. However, these
antidiabetic agents have various side effects. For example, biguanide
compounds cause lactic acidosis, sulfonylurea compounds cause significant
hypoglycemia, insulin resistance improving agents cause edema and heart
failure, and a-glucosidase inhibitors cause abdominal bloating and diarrhea.
Under such circumstances, it has been desired to develop novel drugs for
treatment of diabetes mellitus having no such side effects.

Recently, it has been reported that hyperglycemia participates in the
onset and progressive impairment of diabetes mellitus, i.e., glucose toxicity
theory. Namely, chronic hyperglycemia leads to decrease of insulin secretion
and further to decrease of insulin sensitivity, and as a result, the blood glucose
concentration is increased so that diabetes mellitus is self-exacerbated [cf.,
Diabetologia, vol. 28, p. 119 (1985); Diabetes Care, vol. 13, p. 610 (1990),
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Recently, it has been reported that hyperglycenm a
participates in the onset and progressive inpairnent
W@toodiozi9et es nel litus, i.e., glucose toxicity BCEUS008/075700
Nanel vy, chrom c hypergl ycem a | eads to decrease of
t on to, decrease of |ns ]1

ekOh oThokeTare: By yaBad BypE B o B R eese

e&ﬁ&ér‘b%hh@fcy@@ is ntbfG t%@sﬁﬂtr%@tﬁé‘éﬁopﬁy%&%t &Stré@cHérﬁ 'é$
IS self-exacerbated [cf., D abetologia, vol

distete¢s nediys isDnadetpossitig.e, voI 13, p 6 10

he. ApstiselinedRERRLS P ydind ShergBefiie Pl ofbidtrea to

eixBiteds B xedss anidiat of HricEEE plmébﬂ\)(mo thé seahaehe Bbod
di abetes nellitus is made possible. one of the

OMHOORE EONEBRTr il WWE@‘#QIF?E @ﬁa@plq {oyi ighipaingi sstien-

SRPPRIEAI e PAETERATRIN pRbehlL AR LRI EEAOOI out
ofikidmely| thede-dtssorgticnpl @uc@se anmlemudmewussnuubuadem,ewdmrntthe
| ucose transparter bejn

g@'i‘?\?'@f‘lﬁ f QHGAgEUNE Wingis @B"r‘)??s‘ﬁgé ngét&th g?}cg%quHC%e level is
dBCHERRA. 3k f%&enlt i EoHmeR thﬁf‘byzbbﬁﬁ’hu&bé é’MHc‘g rieds

excretion o ucose into urine i's pronot
adnenistratoh of phlosmml feawrhg SGLd'emhé:atsqdacthtyfta@abetlc arsmal

SRS PSS G BY s SRS R i OB H i yelghgreof can

bR inb¥mEPfof basﬁg lnmeaéb fﬁ?dt th@ﬁ’%'uﬁn sByReibe @SR @id S
nornmal i zed and the bl ood glucose | evel thereof can be

resipianae @nelimpsved [cfon@urna*eofﬁlmcwétln\terwgamnumqh 79, p. 1510

Do P ot R B B s B3 801) Fieo
( 1987& addiiod; by wehtin@diabetic EdEMalmd8sié)with BGLT, mhmiltory
561 ( 1991 ) , etc.]. In addition, by tre

a@?ﬁ@efpr @ lang fane, I*ﬂﬁﬂ’@n§e@[qt|@n3'@§@0n$ﬁlam ﬂﬂﬁ%ﬂn&@@ﬁlﬂylty @f the
aRirhQ8&GrL i r??roo\)fe'&s\lgﬂtﬁcfhﬁ &{rﬁﬁg%ﬂyrﬁef’é@sgﬁ@dﬂ? ﬁggﬁé”k'id?]ey or

Sensi t Vi e anl ma I mpr oved W
imbalance my bloy ledsiercs eleatiobdes, aml ade rsultdlye onset and

p:r%n&glpg of SW@QBE b%gﬂglme?\{ﬁ)l/ and diaeble%(c::tnre%lr patﬁy are %reabsen?ed [cf.,

Journal of Medicinal Chemistry, vol. 42, p. 5311 (1999); British Journal of
Pharmacology, vol. 132, p. 578 (2001), Ueta, Ishihara, Matsumoto, Oku,
Nawano, Fujita, Saito, Arakawa, Life Sci., in press (2005), etc.].

From the above, SGLT inhibitors may be expected to improve insulin
secretion and insulin resistance by decreasing the blood glucose level in
diabetic patients and further prevent the onset and progress of diabetes

mellitus and diabetic complications.

SUMMARY OF THE INVENTION
The present invention is directed to a process for the preparation of

compounds of formula (1)
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progress of diabetic nephropathy and di abetic
neur opat hy are prevented [cf., Journal of Medicinal

wW@h@a39sy, vol. 42, p. 531 1 ( 1999); Briti shpQousea$/075700

of Pharnmacol ogy, vol. 132, p. 578 (2001 ) , Ueta,
| shi hara, Matsunoto, OCku wano, Fujita, Saito,
Arakawa, Life Sci., in (200%), & c.]. Fromthe
above, SG.T inhibitors{mag gxfected)to inprove
insulin secretion and Nasulin res\stante by decreasing
the bl ood gl ucose | evel T™R-di abeti c™patients and
further prevent the onsetyand Brogress of di abetes
mel litus and diabetic ¢ Fons. SUMVARY OF THE
| NVENTI ON The present i ventlon is directed to a
process for the pegpargti f conmpounds of fornula
(I)wherein Ring A an B aD&l one of the
followings: ( 1) Ring A i%%fn optionally substituted
unsat ur at ed monocyclic hetetocyclic rindl) and Ring B
is a al | r nocyclic
net on e NTaNG;A gt B5ha B rstord AN B g
unsatty Ila:n@dAﬂsgale @pheMﬁ%@bsjnthed uhsa@ratedzraonocyclic
opti ona substitute enzene ring; .  or Ring Ais
h&f?reﬁyql@ 9, ¢ndHegik &%OB@TP@MéU%ﬁﬁﬁtengésﬁiPWge@ i s
t
e i R AT RECHREF g8 fused
heterabicyelicedng, .oseoh dieticavadpiscpsiituted benpanteatng;orY i s

net eX bR RS i pRongly 3dbetigte Banrdie g pene Ring § s an
ophbRAly sutee @hﬁé@k@t@dfrﬁéﬁgcﬁgtr: %b@b@%’é}k'rﬁwd loR@n optionally

wherei'n the su noi et he noil et

sulystitriashurByatin d)ﬁtsedd'ietew@lcs/@ rlhgtvel"rereyms:llmkedgtodhe

e TR e reP st Ronocyel i

het e(BCRIIg A i AN @ptienalBPsubdtialtey uﬁebﬁrratbutfasied heterobicyclic
unsaturated fused heterobicyclic ring,

rigpt WHRERIN YN aUGAN Matedy X-(sugar) and the m0|ety —Y (Rlng B) are both
on the same heterocyclic ring of the fused heterobicyclic ring, and Ring B is an

optionally substituted unsaturated monocyclic heterocyclic ring, an optionally
substituted unsaturated fused heterobicyclic ring, or an optionally substituted
benzene ring;

X is a carbon atom;

Y is -(CHz)n-; wherein nis 1 or 2;

provided that in Ring A, X is part of an unsaturated bond;

or a pharmaceutically acceptable salt thereof, or a prodrug thereof;

comprising



benzene ring; X is a carbon atom Y is -(CH2)n-;

wherein nis 1 or 2; provided that in Rhng A, Xis
W@2000/08%96an unsat urated bond; or a phar maceut i BEl/U§2008/075700

acceptable salt thereof, or a prodrug thereof;

conpri singreacting a con‘podmd of formula (V) with a

conpound of formula (M-S)}} in the presence gf a
sorvent, at a tenpe :
C to about -780

alkyl lithium in an or

j e ramgenof from ab .
yi &l -: esprsan nd of fornmula (V
@ﬁ;ﬁ:omound of fHr muPEMBVI1) with
in>|<t he presence of a thal Kyivg | ane, in an organi
soljvent (yto yield the correspondi ng cAdMs® g
formula (M11); reacting(Mt¥e conpound of fornuka
(MI1) with acet ' hl ori d&TMSnh (VIl)
the presence of an organic base, neat or in an organic

sol veeactingoa gomipduhd ef tarrmuds Pdnditha conpountdlobdformula (VI-S),

et en b T PSP e TR B
ré{iﬁe of oA YPETE rétbolyf bagopy. ?(%?féﬁd {r{évc%ﬁ'ésg);bngﬁ]g compound

ected to a process for the epar at1 on

5 otmpula@dvidf formula (1-S) OH (1-S) or a

phar maceutjically acceptable salt thereof; (also known

| ugopyr ahosyl ) -
4-tf | gor pphenyl ) - 2-t hi enyl ngt hyl pZEn
ind(VIT\S) Yeacting a conpound of_ forjfrul a

); COMpPN
(V-5), w 8Hcorrpound of formula (VI - X
\\\\\O T™MS o \\\\\O H
TMSO
OTMS HO OH

Oum
_|
<
w
O

(Vi) H (Vi)

reacting the compound of formula (VII) with BFsOEty, in the presence of

a trialkylsilane, in an organic solvent, to yield the corresponding compound of

formula (VIII);
X X
PN Or — o N
HO on (VIiT) AcO x” oA
10 oH Ohe (1)

reacting the compound of formula (VIIl) with acetic anhydride or acetyl
chloride, in the presence of an organic base, neat or in an organic solvent, to

yield the corresponding compound of formula (1X); and



S), in the presence of an alkyl lithium in an organic
solvent, at a tenperature in the range of from about
wW@R@INssIebout -780C, to yield the correspondi nRCT/US2008/075700
compound of formula (VII-S); reacting the conpound of
formula (VII- with BE3OEt2, in the presence of a

trial kyl si in a”orgQni ¢ sol vent, /to yNel d tHe
cor respondi anpaupd pf Jformula (M I{l -H; i(ngp
t he conpo , _ [11-S) with I ¢ anhydri dg

or acetyl e presence of a rgani c
base, neat off in an organic solvent, to o
correspondj &pAd of for Ew a (I X9y a

de- protecting th conmpound of tormula ({1 X- S)rl to yield
t heagorre ' conpound of fogaul a The

pr esent ¥ offGAT further direct X p

t he recrysta%ﬁzation of a conmpound of f 'ﬂula (1-9).

I n an enbodi of theép()esent i nventiony 't he ()
compound of formula (1-S) is recrystallized froma

m xt deeprofeatingythe aostpauadaridomadle(IX)ukl yigldibptcnmesasnding
an _anti sf?l ver]t. The present invention is further
cgmpoundPTirmula Vst al i ne form of the compound of

formula (1-S) (I-S) characterized by the powder X-ray
diffraction pattern peaks as herein described. In an
enbodh aprembadiemept,dbe mresant amentioniis direetedttech proceass for the

[ ] f f, t d of f I | -S
R oD ol e onpound of for mil &
(1-S) froma m xturgHof ethyl acetate and water, and

usi ng heptane as an
enbodi nent, the pre

dto a

process for the formul a
(1-K)y OH (I-K)
HO
= OH
OH (I-S)

or a pharmaceutically acceptable salt thereof; (also known as 1-(p3-D-
glucopyranosyl)-4-methyl-3-[5-(4-fluorophenyl)-2-thienylmethyl]benzene);

comprising
o)
OTMS
N\
CHj S
TMSO
s O . " NOTMS
\ / OTMS
VI-S
I (V-S) ( )
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or a pharmaceutically acceptable salt thereof; (also
known as 1-(b-Dgl ucopyranosyl) -

W@ 2@Bar96e* 3- [ 5- (6-f | uor o- 3- pyhdyl ) - 2- t hi enyl nep¢ily/U$1vesia75700
ene) conprising OTMS (VI1-K) reacting a conpound of
formula (V-K), with a ﬁn'pound of formula (M- S), in
the presence of an al 3lithium in an organic
solvent, at a tenperatlire ixQthe gange gFFXom about
O0C to about -780C, Wel d e 8Qrr
conmpound of formula b
conpound of formula
correspondi ng conpound o;D
conmpound of formula (X "b TyPF3CEt 2, in the
presence of a thalk [ B, I'n an organic solvent, to
yield the correspondi ng qonpound of fornula (VI II-K)
reacting t &S0 rrrula(VIII-K) with acetic
anhydride or acet ori d@JM3 the presence of an
organi c base, neat or %ﬁ gn organi c solvent, to yield
t he correspondi ng conp M of formula (IX- K); and
de-protecting the conmpound of formula (I X-K) to yield
t he correspondi ng co q;,gr)d of formula (1-K). The
present invention is further directed to a crystalline
f or mredictinigea conmpound o forhmulangV/ &8 )( WitK)a €dtnpodurk) obformula (VI-

har ceutl cal | ept abl e salt ther eoﬁ gal s0, known
S|n1 tpr%qqﬁgogyﬁ |um in an organic solvent, at a temperature in

tﬁ‘ngﬂg%f mﬁrf?%r{m%b%ﬁtbk ?6% UPYRAE 1q Gield ¥E Mo ERLE QJ@;”Z

cryst aI i ne formmy aract er
cotrpopodaf fondaulayVilig) r acti on pattern peaks, as herein
descri bedCH In an enbodi nent, the present invention is
3

I_iorrrula (X-K); reacting the

OH (VIII-S)
(VII-S)

reacting the compound of formula (VII-S) with BF3;OEt,, in the presence
of a trialkylsilane, in an organic solvent, to yield the corresponding compound of
formula (VIII-S);

\

AcO

(VIII-S) (IX-S)
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directed to process for the preparation and / or
i solation of the crystalline formof the conpound of

wo o006 | - K). The present invention is furthBCT/US2008/075700
directed to a product prepared according to any of the

P e feednae Lopmindtes Toltalie' WANSI Wit o ticaimeds or zcety
cARAGER FEMEi pﬁrebéwc@sﬁ&pbﬁgarﬁc 5356 a1 90 bergiEshvent, o
prepared according to any of the processes describ

yiedd diencorsgspanding c@mponn@pf foreula{l&nd);@ndi s a
pharnacqy§|cal conposition made by m xi ng the product
prepar ed accordlng to a of the procgdses descri bed

phar masey on conpri si

product frepared according to any of e processes
descri heP&i n _and a pharmggceutical Jy aggeptable
carri & lustrative of the inventdBn WS a

Asbar gieceu al conposition co i Si

pharnmaceut i cig y acceptabl e carn od 206 yst ald)i ne

form of e co ) znd of formula (I-S)Z% sqr a crystalline

formof the coﬂ% nd of formula (I- K) as descri bed

her eide-prétedting usé catippundfoftibrenula (POE) edyieRd the corresponding
phar maceut i cal osition made by mi xing a

cempauaﬂ|qfri@rrmlaarﬂ§5) the conpound of formula (1-S) or a

crystalline formof the conmpound of forrmula (I-K), as

descri bed herein and a pharmaceutically acceptable

carr deme.prb‘sdamtsinvmtidmgistfhldahérrd/imtﬁéabto iaspracegssdoeﬁsa for

B B AL RS o BRSBTS 5
pResent $hvalnltibR etheCdd Sburd6f 1‘6%9%“@1?5 9é ré&?%hl%e&l Ko a

as descri bed herein and a pharnaceutlca y acceptabl e
maisiure of ethivk sogliatd ghehyvatére usm@dnﬂptane ag@manthselyentt

tr eat R Breuani lon B R T o S Sialle R of the
cBhijerihasofMBinhilaypEs) di abet i ¢ retl nopat hy, diabetic
neur opat hy, di abet |é:Hnephr opat hy,

(=)H (I-S)
characterized by the powder X-ray diffraction pattern peaks as herein
described. In an embodiment, the present invention is directed to a crystalline
form of the compound of formula (I-S) prepared by recrystallizing a compound
of formula (I-S) from a mixture of ethyl acetate and water, and using heptane as

an anti-solvent.



del ayed wound healing, insulin resistance,

hypergl ycem a, hyperinsulinem a, elevated bl ood | evels
W@R00PAsI999 aci ds, el evated bl ood | evel s of gl yceeDUS2008/075700

hyperli pi dem a, obesity, hypertriglyceridem a,

o b aneLisg PP RpNS PH SR AN LPRIS FESBa g Process for
%! Breisratioh Bﬁééoﬁﬂb%ﬂ@fof%rﬁma qeRyti cal ly effective
anount of any of the conpounds, crystalline forns or

phar maceut i cal COIT[deItI ons descri bed above. Further

exenplifying the injpention ar f treating
type 1 and type of- [ gi ng
adm nistering to ' " atnment a
therapeutically & [ . NarayNof t he

conpounds, crystallYne forns or phar maceut i cal
conposi tions descriped a(g ve, alone or in conbination
with at | east ong totabeti c agent, agent for
treating diabeti gconpl|i cati ons, anti-obesity agent,
anti hyper tHgpsi vgdagen antipl atel et agent,

‘ gaeDH and/ or hypol i pi dem ¢ agent.
BRI EF DESCRI PTI ON G&F THE FI GURE(S) Figure 1
illustrates a repré&ddntative XRD pattern for (9
crystalline far of t he ¢ ounlgl of f r, mul nbw-s

Fi guPéazoﬁﬁrm?s??P gy abCeRiHIE srt fgroel $2IPQy 1-(B-D-
5 gmd‘d‘plyaaﬁdsgp -PaflbrI-B- [Qf(61fhu©r@JBY§>Frﬁiy|)L21m|éWIme‘ﬂﬁyl}Uéﬂzene)

conpound of forrmula (1-K), as nmeasured on an

R NTOPMPWSHY Ri gaku, Tokyo, Japan X-ray

diffractometer. Figure 3 illustrates a representative

X-ray powder diffraction pattern of the qrystalline

form of the conpound of formula (I-K),

ancX-ray diffractoneter X Pert Pro VPLD

fractoneter. Figure 4 |Ilu%ﬁgﬁ§es ajrepresentative
_ N ryst qund

oil. Figure T illustrates
. red spectrum of tKEMBystalline

.
’

(VI-S)

OTMS

(VII-K)
reacting a compound of formula (V-K), with a compound of formula (VI-
10  8), in the presence of an alkyl lithium, in an organic solvent, at a temperature in
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of the conpound of forrmula (1-K) froma KBr pellet.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
WO pooensidoen is directed to a process for the prEQEDSI08075700

of conpound of formula (1) (i) wherein X, Y, Ring A

and Rin herei n defjned, The ounds f t he

%F‘?ﬂﬂeagf( rqm gpt %ﬁBPHh|7l§1 MV'QHE%?%@%QP
céﬁgio%b(iﬁﬁ&'?ﬂﬂargvﬂ' cose transporter being present in

t intestine a ¢ ki dney of mammalian species, and

is usefulClin the treatnment of diabetes nellitus or

di abeti c_gonp |ca§| ons/stxh as diabetict retinopathy,

and del b U Aoa Nags! One skil @ ' N—F

&fw® described herein my’b
n conbi nat+er—w-th—eme or Pn
Ry - dijabet L c agents, anti hypergl yce> C agents and/ or

agen tTermdasrent of ot her Qb ; land may be
adm ni st egﬁggrl n the sanme dosage NePmMof YJH a Separate
oral dosage formor by injection. PCTZPublication WO

2005/ 01 2326 discloses a class of comg)('ilunds t hat afxeK)
i nhi bi t JVE*df sodi um dependent gl ucose transporter

( SG—'anprbﬂ,fdtlHQ'tHQ chiboBAERAAdGE (VAIKL G yfeld Kb al SO
known as 1-(b- | ucopyranosyl ) - 4-chl
cpaeeaomdlugman@mduoj;fOr)rmzat(Krréhy| met hyl ] benzene, and
t he conef)und of formula (I1-S), also known as

1-(b-D ucopyranosyl) 4-met hyl - 3- [ 5- (4-f| uorophenyl ) -
2- thie SNe

PCT Publ i cdf'i on WO 2005/ 01

conmpounyl gfy formJIa (I-S), for the 2
di abet & Qb)eslty, di abetic corrpl|cat ons

and t he

HO
OH (VIIIK)

reacting the compound of formula (X-K) with BF3OEty, in the presence of
a trialkylsilane, in an organic solvent, to yield the corresponding compound of
formula (VIII-K);

(VII-K) (IX-K)
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The present invention is further directed to processes
for the preparation of a conpound of formula (1-S) or

wa2phasiveceuti cal |y acceptable salt thereof; aPCI/ES2008/075700

conmpound of formula (I-K) or a pharmaceutically

acceptahl e salt thereof.. The p t .jnvention is

f ur t Rercg, BEcomRang offorniighyT) witheaedicrany g or acety
chRmRRURthefprE8émad 8f 4h oR)arfdBade MM lor & %8 bAdAnie 8ohehMto
of the conpound of formiula (I1-K), as herein described

yield the eorgeseandingraemppese of farmuda(liXelf); iandf ur t her
directegyto processes for the preparation of the

crystalljne forns of the conpound of brmula (1-S) and
e as herel gscrided im

al ogen ato reads
Nori ne, and

a str ~OPADranched sat urat ed nonojal

hydr o chain having 1 to 12 cad

RO aig &ai n or branched chajn al

to 6 car AARons i s pr ef er abl e, evoHr ai ghitk)

chain oréﬁb;rancg)(g_Q chain al kyl group having 1 to 4

carbon atons i n?)re preferable. Exan‘%ﬁes t hereof are

met hyle-grotagtingehé bngoomp.of foremyla (-8B yiekbiieogttesponding
group, butyl grau t-butyl group, isobutyl group,
CBB]WI”&erJ%EmLﬁéibR)-group, i sohexyl group, heptyl

group, 4, 4-di nmethyl pentyl group, octyl group,
2,2,4-trimethyl pentyl group, nonyl group, decyl group,
and Vel peserianettexh isHantinen dicetted ta hersiéllin€drhef the

the al kyl gro optionally and i ndependently be
CQUE§WPE&F@%“HygiHRX 4 substituents as |isted below, if
necessary. The termg|"al kyl ene group” or "al kyl ene"
nmeans a straight or| branched dival ent _saturated

i NG t 9S12 caynbon atoFs. The
[ gf oup havi ng

A

straight chain o
1 to 6 carbon at

HO

OH

or a pharmaceutically acceptable salt thereof; (also known as 1-(p3-D-

(I-K)

glucopyranosyl)-4-chloro-3-[5-(6-fluoro-3-pyridyl)-2-thienylmethyllbenzene),
which crystalline form may be characterized by its powder X-ray diffraction
pattern peaks, as herein described. In an embodiment, the present invention is
directed to process for the preparation and / or isolation of the crystalline form
of the compound of formula (I-K).

The present invention is further directed to a product prepared according
to any of the processes described herein.

10
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preferable, and the straight chain or branched chain

al kyl ene group having 1 to 4 carbon atons is nore
wee@besza e. Exanpl es thereof are nethyl ene grBURUS2008/075700

et hyl ene group, propylene group, trinethylene group,

b < bisiAREE 2 e nvhalarding! RiRRRrcad Rl mBBaEn Sommbrising a

pﬁﬁﬂﬁﬁé@mdaﬂ? %@cep’tbbbé' caHfiergnd tﬁlg‘ﬁfd%ju%t bbé;férr‘@d %@é’r@lﬁwgat% any
defined above attach at two different carbon atons oOf

of e pocesses desgjibedhwgrefnorAm diustiatien af g hvertionsisxa or

BB AP EPEREOR TS oy RRRRH The Mibdlug bR Stegraing o

abg of ths prddesess BgsSisedOfierdt né uljsarinaestscaligfdoeeptable
bel ow. The term "al kenyl group” neans a straight or

CBFrifiic let'i%'ﬁg\ﬂaﬁ émenﬁ% I8 AreerpsciRaNMBRg, A Miapmaeeutical
cgﬁ{ %ﬂl @sr?erg% Qhé‘br&ﬁﬂ:ﬁ)r%ﬁg %lé?bfdl @E&gany of the

era up rs a s chal n

pbocaa’ssbediesbrabesd aé#wmghd@rmmn’ra:eungalg/ acceptaize barier.
and th stral ht chaipn or branched chaj.n
al kgﬁn'{HStr@F'B%B H%RA”H@ 401 i§ leg%rrr%??lﬁ'@é 'T‘@O%?ré comprising a

pﬂ%%géé\mc%ﬂ %’é@é‘&bg% éé’rﬁéﬁﬁﬁd %f&%éftbr‘mb fSI’rﬁ%Pthe compomind of

2- propenyl group, but enyl grou but enyl group,

foremileflyS) gr e wpystallipe Mremgf th@rcnmpomdweﬁcfemnmag(ﬂwpas

3- hexenyl qgro 2- heptenyl . ten up,

dgsgritchgﬁ?re% gﬁdllu%raggﬁéq‘iﬁe ﬁgmos ﬂg X%qt%@g

06 ﬂf&ﬁ'mﬁ&@%@ m&rd@"@@@%‘ﬂé‘lhn@f&%f tﬁe%ﬁ%&lﬁd‘ oﬂfbﬁﬁ@le (1-S)
- tetradecatrienyl %rou etc. The enyl

oglacnmstﬁﬁlpedpltm oh&ha gorapaundh ek fsmadan(ltk), Be dﬁ&@@b@d beeain and

el iCAR Ak RbE catielt Bilsthfia % Miienlibn is a process for

rﬁék’@g gmhammabéanmwmbdsmoﬁmdwmm@? afiking schrgbtallmaviond of

to 12 carbon atons and havi ng east one doubl e

trﬂﬁ)ﬁgmp‘PH@d of farmyha (Ichhena srysialbne Fse ehieroapaimd efifermula
(PKPYR QBErBEd hiet@nind a pharmaceutically acceptable carrier.

Exemplifying the invention are methods of treating a disorder mediated
by SGLT (including treating or delaying the progression or onset of diabetes
mellitus, diabetic retinopathy, diabetic neuropathy, diabetic nephropathy,
delayed wound healing, insulin resistance, hyperglycemia, hyperinsulinemia,
elevated blood levels of fatty acids, elevated blood levels of glycerol,
hyperlipidemia, obesity, hypertriglyceridemia, Syndrome X, diabetic
complications, atherosclerosis, or hypertension,) comprising administering to
the subject in need thereof a therapeutically effective amount of any of the
compounds, crystalline forms or pharmaceutical compositions described above.

Further exemplifying the invention are methods of treating type 1 and
type 2 diabetes mellitus, comprising administering to a subject in need of
treatment a therapeutically effective amount of any of the compounds,
crystalline forms or pharmaceutical compositions described above, alone or in

combination with at least one antidiabetic agent, agent for treating diabetic
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carbon atons is preferable, and the straight chain or
branched chai nal kenyl ene group having 2 to 4 carbon

W@r@a®33969 nor e preferabl e. Exanpl es thereof arBCT/US2008/075700
vi nyl ene group, propenyl ene group, butadi enyl ene

etc. |f ne essar ene _qgr,oup,.

FriiiBausts 2l bRay FRRY rbhVadte o Sadie Bl B et agent,
aﬁﬁfﬁth@r%%eleb@tﬁ@é\gehtfarﬂ%q%&ﬁhwrdemébgeﬁi kenyl ene groups

as defi ned above attach at two différent carbon atons

of the benzene ring, they form an annel ated five, six

C a0 PDenzene

ri ng) togethet—w+H (EMLEIBI ) they are
at t achgste 1aNdsti@es QQ@p@élférita‘tl\léeXR%éttdrhtfadthbycryﬂélImé form

nore substituents defined below The term "al kynyl

ofj thsugPmperRd ohfasiuia fhe)- or br anched nonoval ent
hyd t
yaresar C§‘|II gséntgﬁ %@égﬁ@se?’nttatjl\%a)? ra?@‘éﬂdghggfﬁa%ﬁmpaﬂr&ﬁ of

prefer IS a stra
tHpes amtz&kme:fmnmfahkmydpcmmdtm foawilagl-K) tas Meaguizanon an RINT-

Liitia, Bawin ikvpnikin 814y QiMBeRiSe i o mor e
pr ef ‘ng?lﬁb% |II§%‘t?é‘f@% t &)Fﬁe‘?ﬁzgti\@ ﬁj_g%@BWPH‘ﬁrSétﬂil‘Ppat?ern of

but ynyl group, group, ntynyl group,
ti3e peystatling fogmoaiihe Zohwoumgl ofdomopa (BKheas/melasgresugn an X-ray

i‘fraea‘c’xﬁs?%r $HEProRElE T gy Prregiotilioy Hout thswates
EF&%WMe ififralted sﬁecﬁ@ﬁecﬁytﬁé!'c d)ﬂ;’té’lﬁﬁe offte chﬁEound of
ynyl group R/QIopt ionally and independently be

f@rmim(bm @dmtryera. b 4 substituents as mentioned bel ow,

rono by e HsiEs o Rt REUAe B YRpulidiing crystatine

ohmia"@@mr)b@m bf gy (1K) Porhaa KBr palndton atons, and the
nonocycl i ¢ saturated hydrocarbon group having 3 to 7

carbon atons is nore preferable. Exanples thereof are

a monocycl 'QE?AH}{%Q WE%’(@RFF“H%! g#’iﬁ’f RVENYioNT oup

such as

cycl d’rmemrpbergmu@atuaryuslomhete)d togar prgress Yor tttanmapiaratuon of
chn%%undCc}{‘%l rorr?lj:l (I) group, cycl odecyl group, etc.

“\\\O H

O

HO
OH

OH (1)
wherein X, Y, Ring A and Ring B are as herein defined. The compounds
of the formula (l) exhibits an inhibitory activity against sodium-dependent
glucose transporter being present in the intestine and the kidney of mammalian
species, and is useful in the treatment of diabetes mellitus or diabetic
complications such as diabetic retinopathy, diabetic neuropathy, diabetic
nephropathy, obesity, and delayed wound healing. One skilled in the art will
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These groups may optionally and i ndependently be
substituted by 1 to 4 substituents as nentioned bel ow,

W0 poopeswssary. The cycl oal kyl group may opti onedT/¥S19e8/075700
condensed wth a saturated hydrocarbon ring or an

t t ed d d .
e SEEPUOre Mg TS R (IR CRTEAEE BRSNS S escrsd
h@Pélh PRA) b¥ USBA! RhBCcASs Y] E%n@dlﬁé‘ﬁorﬂwﬂh oh@asmerteldn other
ul fur atom SO or SO2 within the ring, If necessary),

a@htﬁIabﬁl%@gﬁéﬁﬁﬁIWQE@w%dlcm@ﬁntﬁ:amWOh agenig fahtfeatmeent of

o EReTs” ARG MARE SR RT B B D die B¥aSE form. s in @

sephite brsldosage formor bpegebedrow. The term _ _
‘cycl oal kyli dene group” means a nonocyclic or bicyclic

di val ent saturated hydrocarbon ring having 3 to 12

car besALORR: 2 Eo@@/@‘?%?é 'd%c;lisc?stegra%%gs E?’Qér%@bﬁ&’é‘that

gr oup aV|ng
akx anhibies's ol soeia-deperder ookl tmrtddoyﬂer (®GeTYyrincipdimgdhe

Qe dobiln - Kidtied kol 25 6 L eNEopyanaeyfigiioro-3-
[&S@ lﬂebgﬁ dﬁ.@gslzgfhwgfnrg hlfyi]b'ef S5f, HnAURE ound of formula

tional 'y "an nde e substitute
(bBhstisa kmows assl - (ﬁamglunemyrbebsw 4irhethgka45d44yluorophenyl)-2-

EenYERueReane: E201Publeryhet BBt PBeg Rihegfictoses

th’é‘§§é BF 3hiRCbIMNSEARR ﬁﬂﬁﬂJdlh@%é EanBo8Rd B freflila (1-K) and the
hydrocarbon ring and unsat ur at ed ydrocar bon ri

cepirowndldf yormauadl-f).dar theytgeatmeans of dibetes, @@@ﬁltsattgabetec

f SO2 within the ring, if necessary),
C§ﬁjﬁ)“%té&f:s g§é)8§[(§aturat ed hydrocarbon ring and the
uns atTiegsredemyidvestRinig Hurthérddireted o priceeses for thdgreparation
i ndependently be substituted by 1 to 4 substituents as

OfrB OB @vmufar{irsr)éar@] pft%rma&auk@aﬂw acgepiable gali frrergof,
FERPEIRPRGRIEr RS, 1T RhSRicliEshy et adan sl nereor
The present invention is further directed to a novel crystalline form of the
compound of formula (I-S) and a novel crystalline form of the compound of
formula (I-K), as herein described in more detail. The present invention is
further directed to processes for the preparation of the crystalline forms of the
compound of formula (I-S) and the compound of formula (I-K) as herein

described in more detail.

The term “halogen atom” or “halo” means chlorine, bromine and
fluorine, and chlorine and fluorine are preferable.

The term “alkyl group” means a straight or branched saturated
monovalent hydrocarbon chain having 1 to 12 carbon atoms. The straight
chain or branched chain alkyl group having 1 to 6 carbon atoms is preferable,
and the straight chain or branched chain alkyl group having 1 to 4 carbon
atoms is more preferable. Examples thereof are methyl group, ethyl group,
propyl group, isopropyl group, butyl group, t-butyl group, isobutyl group, pentyl
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havi ng at | east one doubl e bond. The preferable
cycl oal kenyl group is a nonocyclic unsaturated

whyweos®sbon group having 4 to 7 carbon at ons. PERHRPLEE75700

t hereof are nonocyclic alkenyl groups such as

g%%% Lg!’ﬂ\/‘pg%(?ﬁﬁgy'&% %ﬁ%@@aﬁbﬁﬂ 4?@@%'?%&&9@%&

oRffllg deﬁﬁ@e@decﬂHe‘fh)hﬁeﬁtyp@rUubuhéﬁylI*g}foép,tdbd}/l group, and various

substituents as nenti oned necessary _
bBxtheeishaim @owtrsdlaene@hy Fughet pheralkybgrouprmapy pphenally and

RERFORER B g hRuR B B AP A R R AR o

n@mdgm@r bon ring and unsaturated hydrocarbon ring may
optionally contain an oxygen atom a nitrogen atom

sul { dhedeBm akiplese SLouR Bk AlkyIRNG'TEENS A VISR 9A LygnChed
t%%t@%géﬁfﬂgcﬁ@ toW&Fa‘ﬁﬁjhBVuﬂgol%rW?aﬁboﬁ%t@%ghgfﬁe

unsari ura on rin I Ona
straitgp ehdiendr brabeh@wblsamtahkwawé)grohﬁ lmaving ulietd ¢arboh at@rss is

RREA R e e Sraiglel sha A6 Brancase & By LATaRE Biou Rgving 1 to

Y08 D815 8 2 O

eiliwhexwgroup umaﬂmmgmmmmemrmg@upuptchalflnegessar(y, e
IR B8Rk SOTTRLE RS BhSElisfyt B SRk od! AV avove-
nﬂérma%eahgw §ioRBHPS W@fe%w@rﬂ@bidud%easwéﬁted bR Mvach at

substituents as nenti'oned below, if necessary

t@@ﬁlféﬁfgnt @afboamr@alqimﬁ/be@zmrlrﬁ@yh@m‘oranan |aymalr&ﬂed five, six

o 7B R Rberb o R it Qe DAt Bh Sormn to whieh trey

até attdcised, Wt rpdy pdonsiar e Bubstgtedinsy ons ak Hicke @dbstituents
g}(drocar bon ri ng may optionally contain an oxygen

@5l bglayy-t r ogen atom a sulfur atom SO or SO2 within

the r'IJ'h'égcgrrJn‘c aﬂ%ﬁ%?ﬂ?%ﬁ” n?éb%swgttr%gﬂﬁgpﬁt%ﬂcﬁ%% Hﬁcﬂ{o‘?fglent

hydr ocarbon rin unsat ur ydrocarbon ri

hvdsodaeb@pth@n&idvmgﬁn@b 1 P depsordatonty abe hauimgtattleast@rieydouble
bond Pre? l#ggltelatllyeenns}l grgup is a straight chain or branched chain alkenyl
group having 2 to 6 carbon atoms, and the straight chain or branched chain
alkenyl group having 2 to 4 carbon atoms is more preferable. Examples
thereof are vinyl group, 2-propenyl group, 3-butenyl group, 2-butenyl group, 4-
pentenyl group, 3-pentenyl group, 2-hexenyl group, 3-hexenyl group, 2-
heptenyl group, 3-heptenyl group, 4-heptenyl group, 3-octenyl group, 3-nonenyl
group, 4-decenyl group, 3-undecenyl group, 4-dodecenyl group, 4,8,12-
tetradecatrienyl group, etc. The alkenyl group may optionally and
independently be substituted by 1 to 4 substituents as mentioned below, if
necessary.

The term “alkenylene group” means a straight or branched divalent
hydrocarbon chain having 2 to 12 carbon atoms and having at least one double
bond. The straight chain or branched chain alkenylene group having 2 to 6

carbon atoms is preferable, and the straight chain or branched chain
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menti oned bel ow. The term "aryl group” neans a
nmonocyclic or bicyclic nonoval ent aromatic hydrocarbon
wQ@e@ap3iei ng 6 to 10 carbon atons. Exanpl es tPEr/E85008/075700
are phenyl group, naphthyl group (including 1-naphthyl
roup and 2-naphth rou These qgroups .ma
VB SroCRdaiNiand i e ahevs Bulbr Bieed3bie 1Examales
tﬁé@& b@ﬁﬁ%l%né%;r@@@%r@ﬁéﬁyl@ﬁé @Y‘éub fbu"t‘&ﬁéﬁyﬂéﬁé! group, etc. If

Besi d e aryl group may optionall g be  condensed
neicessaty stewallatlede Gyalmomayspiionatybe subatituteshloyf 4o dd

SHRSP R i) iPed Phlon 1 RS A B I hulhPr s os

dexiiee abaveattash Bt twe dfferattadirben atdrhsl bf teoenZRedindE ey
within the ring, if necessary), and the condensed

feran ap aneglaigd fivea5% on Severy msMipered GRERRGICHR (yg-, a fused

oRAI 6 ARBPAEl Y o 864 R Yo A ELGRFBIRAERYS, and

sub uents

nivegyl owﬂonﬂﬂg Uee«ubstluneabyromtee@k more:)slylnsltltwerheﬁenned oklow.
ring'’_ means .ap unsaturafed hydrocarbon ring containi
1-4 ﬁé‘@é%ﬁtﬁ Nyh GEYR JERENG B AGY QF?B%?%{? mqnpaa@ﬁt

HRiHar E’Pfé/lﬁ%vﬁ{goé'ﬂ I@BQt é}wéwr%boﬁé Offhe §péfel e alkynyl

referabl e one Is™a 4- ered saturate
gooiga s alralghh;zluialomlbbamhed@ammmnm group-having 2 to 6 carbon

ity S5 R bt B Y Bl FBERE 2 04
chhgIreson®y 8 rAyrd ﬂ*e'F@rabléWE%ﬁrﬁpl’é@ thé\ééb@éfé“%prbﬁfrﬁm group, 3-
t hi ophene, pyrrole, imdazole, pyrazole, oxazo

bugYAg eI, 24bt5y@ylrw@|mo4cagatyeyl grelaz StReNtynyb grauz @-kexynyl

o RES R sl b Rie Spaflihy SREBRACREDy aroue.

3PU¢t¥|WI ro] @laéﬁygl 9Py, - @ec;armigtdu pRzal rﬁdd@nylbyroup, 4-

erably used "unsat ur at ed nmonocyclic
ﬁee@yra&wum at¢. ngTh%Iyy@dtgr@%mqy epftPney @periadenrgndendy be

stBBRbldd 61 to 4 substituents as mentioned below, if necessary.

The term “cycloalkyl group” means a monocyclic or bicyclic
monovalent saturated hydrocarbon ring having 3 to 12 carbon atoms, and the
monocyclic saturated hydrocarbon group having 3 to 7 carbon atoms is more
preferable. Examples thereof are a monocyclic alkyl group and a bicyclic alkyl
group such as cyclopropyl group, cyclobutyl group, cyclopentyl group,
cyclohexyl group, cycloheptyl group, cyclooctyl group, cyclodecyl group, etc.
These groups may optionally and independently be substituted by 1 to 4
substituents as mentioned below, if necessary. The cycloalkyl group may
optionally be condensed with a saturated hydrocarbon ring or an unsaturated
hydrocarbon ring (said saturated hydrocarbon ring and unsaturated
hydrocarbon ring may optionally contain an oxygen atom, a nitrogen atom, a
sulfur atom, SO or SO, within the ring, if necessary), and the condensed
saturated hydrocarbon ring and the condensed unsaturated hydrocarbon ring
may be optionally and independently be substituted by 1 to 4 substituents as

mentioned below.
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by 1-4 substituents as nentioned below, if
necessary. The term "unsaturated fused heterobicyclic

WO p0vg/033venns hydrocarbon ring conprised of a sBET/D810881075700
or a unsaturated hydrocarbon ring condensed with the

i g MRIPENaGy loBIRUIdREORH GoSH bR PHHRSEaIcHCl
dmtlﬁaﬁﬁr@%d“b{@dr@@mrkﬂg RaVvingB t@pltz &1Bbh Yat&aB! hdd tHen
oxygen atom a nitrogen atom a sulfur atom SO or

ne@mooyclihsaturated hydcaripomgeassihaaving BHe 6 cardan @temeds

R RS FieetAre et Baiol BnB SRl Eno a bioyolc
ahg/iaehe gedu S@(ﬂﬂa% G%Ib@@pytldi’ew?ﬁd‘lum@V@lﬁ@utyl|dene group,
t hi enop ne, quinoline, indoline, 1soindoline,

CM_@'ﬁ@@ﬂWY@'B@IQéOU@»&VzS&WMh@enq @iupoplc. These groups may
PN RS eBRD YRR 68 Suiprttlighty 1 L8 SBSIRIRR  ontioned

bféhm,tiﬁmmé'slsetﬁr e%ndés,l themyem(ljlql|dem\@gaTanmﬁgrapmpnam|/ be

t he abovementi one sat ur at ed _nonocycl i ¢, het erocycl i
CPPaﬁn%ﬁd WﬁgétStﬁtﬁ’iaé%ggMg@&a%&rbrﬂ%PE?%anéawrﬁk?dmd’y rgcarbon
riﬂgr@é{@ﬂ s%‘?ﬁra@éc?lgj?dr%am% Nkts, Hﬁé‘hﬁgafﬁ‘?ét%bqu%cér%n ring may

ove- nenti oned’ unsat urat €d nonocyclic heterocyclic~or
optienally carddinfars exlydest mnoma:nyltrbgen ratery, a Isnlfureateﬁsaﬁ(y or SO,

t.h t I d
il P R BgemsB (SR bR ConarRed senafkd Bilthcditting
ah@ené %h%f@ét‘é@ﬁ%‘roéﬁr@éﬁ rlngﬁ‘ﬁW ba Jﬁ?lbﬁ)ﬁlly Qh@méﬁéﬁdently be
ones formed by binding an "al kyl group” to a carbonyl

sgbaUptedTimth@Arﬁub@ltlk@ws gs sgntionediel@Mes f ormed by

subst BBl “BurieanbiiBrobl: MR R lr Woxgic

neor oVl éht u@sbﬁ]r@@@irhﬂir@émbbh umgl HEsng Alte 1 R2rearbéi atore and
a nitro group, a cyano gro an oxo group, a hydroxy

hgBAt leashaNEgRUDIa PADG, Themreimsable qycaakeny sty &
n$o ch@f]n?étb?’a{t?g %ca%br?ghﬁfﬂyﬁa\%é’ﬁ% 728rBoK Yibths.

grou a cyc
Examples thereof are monocycllc alkenyl groups such as cyclopentenyl group,

cyclopentadienyl group, cyclohexenyl group, etc. These groups may optionally
and independently be substituted by 1 to 4 substituents as mentioned below, if
necessary. Besides, the cycloalkenyl group may optionally be condensed with
a saturated hydrocarbon ring or an unsaturated hydrocarbon ring (said
saturated hydrocarbon ring and unsaturated hydrocarbon ring may optionally
contain an oxygen atom, a nitrogen atom, a sulfur atom, SO or SO, within the
ring, if necessary), and the condensed saturated hydrocarbon ring and the
unsaturated hydrocarbon ring may be optionally and independently be
substituted by 1 to 4 substituents as mentioned below.

The term “cycloalkynyl group” means a monocyclic or bicyclic
unsaturated hydrocarbon ring having 6 to 12 carbon atoms, and having at least
one triple bond. The preferable cycloalkynyl group is a monocyclic unsaturated
hydrocarbon group having 6 to 8 carbon atoms. Examples thereof are

monocyclic alkynyl groups such as cyclooctynyl group, cyclodecynyl group.
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cycl oal kyl i denenet hyl group, a cycloal kenyl group, a
cycl oal kynyl group, an aryl group, a heterocyclyl

wWQ@e@ap3sden al koxy group, an al kenyl oxy group, BEI/US2008/075700
al kynyl oxy group, a cycloalkyloxy group, a

TSP G916 thad oruRBYE be bR GhER OY o SuilioRis 85

n@érﬂwrhedwéwk.@ﬂéb@ﬁdwnz&bsm’e@ume SRIGHIHYY GEGUPPRY optionally
group, a cycl oal kyl carbonyl group,

a@ﬂdm@%wmltlwebmmengedmpth aasawzat@dlhwdmarborwnglor an

HoBiereB e BRs Pt o G B Rttt B oomy

u@ééw@atearh@rdfw?bb@XMgQﬁé@@bvbnzﬂry%mtala an oxygen atom, a
cycl oal kyl oxy- car bonyl

nggggqghqat;aghﬁ s@&ya@qnbgg,@r @B@u\ﬂthlrathe ring, if necessary), and the
cBM&éﬁsaéd‘yﬂMtat«Qé%% &i AL Hhe %Pthé?[ln?ét& e&éé! %gpﬁ;g%yﬂ)?n fing

oXYy car onyl

ngaiy)lu@ opmnalmlndepeb@ewtlwb@' sgbstuptedajy 1 to 4 substltuents as
alkﬁgyl-c rbonyl oxy group, a cycl oal kyl - car bonyl oxy

ioalkenylcarbonyloxy group, a

Cyc! IeYf aRARATR! bl PHPno IR o aj R Tib N Alen:

group, tero-cyc OXy~ group, an
agoroapc hadlroze;taktmnrygraupl ravirg o 1Qrcaalb¢(ry aidnodi Exgmpm thareof

o5 EheavEfayp . tosd B it [EAfa FREbblra roti 8 2haphtny
g'f’&k‘})r Ol%é“sb)’drbbpé’ e yOsitionally %ﬁ‘dﬂ@d%ﬁ%ntl? beXidstiftited by 1 to
Kyl -am no group, a nono- - al kahoyl am no

@mptuwtmamerﬁpn@ﬂ tmlwaneges:ﬁaﬁyl Begides, teory! group may

ofFRGayhe Prifénertvi? st RN BBt ing orap Hpsaturated

hgdﬂid@rb@rnrlﬁg; Y$&id IshturgteanhyaRogrdp . ringnand unsaturated
aryl sul fonyl am no group, a carbanoyl group, a nono-

hydiQoakgen Bag RmbIPtiQf ey ﬁonbalrﬁ@ﬁ@xygen (ﬁtorﬁr ?I@é@gﬁh@tpm a

sgffﬁpé’ton?"‘s@'o{ﬁﬁé%tﬁlﬁx %guﬁ’nei‘@sfé g Eé‘lcghaférl]sed
roup, 4dn al tou ¢l oal i nyl

sgtunated raydrgcérbah kmgydrsthbﬁjnlsyturgtedmdracarbon ring may be

cIo -sul fin u an ar If|n roup, a._.
%@I C@,%qln %deggpgd@ ‘i//M b% tagtltu wﬁm%tﬁgggﬁntloned
b%Tb | kenyl sul f onyl group, an al kynyl suI fonyl group, a

cyc oalkylsulfonyl
The term “unsaturated monocyclic heterocyclic ring” means an

unsaturated hydrocarbon ring containing 1-4 heteroatoms independently
selected from a nitrogen atom, an oxygen atom and a sulfur atom, and the
preferable one is a 4- to 7-membered saturated or unsaturated hydrocarbon
ring containing 1-4 heteroatoms independently selected from a nitrogen atom,
an oxygen atom and a sulfur atom. Examples thereof are pyridine, pyrimidine,
pyrazine, furan, thiophene, pyrrole, imidazole, pyrazole, oxazole, isoxazole,
4,5-dihydrooxazole, thiazole, isothiazole, thiadiazole, triazole, tetrazole, etc.
Among them, pyridine, pyrimidine, pyrazine, furan, thiophene, pyrrole,
imidazole, oxazole, and thiazole can be preferably used. The “unsaturated
monocyclic heterocyclic ring” may optionally and independently be substituted
by 1-4 substituents as mentioned below, if necessary.
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group, a cycl oal kenyl -sul fonyl group, a
cycl oal kynyl sul fonyl group, an aryl sul fonyl group, and
wa@2enszerycl yl sul fonyl group. Each group as nRCE/US20681075700
above may optionally be substituted by these
such as a,

o oo Tne S S unp ity (et halaopi el Ting sioans yfocgron

rh@'d@)‘rﬂuﬂ’t’@d G K OXirteQéP a %Jé%r@f&tﬁﬁ?’dro@é% 1ir}] céhdensed
hal ohet erocycl yl group nean an al ky rou ower

véihkiye a@c«va;ﬁneratmrwmm@at@r@&@moaorzwwh%terawyllcgri@@ wheae said

Pl B CaBon g STl B BB skBiray oo
oRYoRAE EontamIah bRjdrgeaon, Qﬂﬁltrogéﬁ Resvhi ¥ suifur Hoaf,e8@bbESO,
ones are an_ al kyl group, etc ei ng substi t ut ed by 1

W'@'Wth%ﬂ'rdﬁgéﬁn%&e@ﬁﬁry ane ‘Wopatupatefldvses Belgrelicydlis rg}g
e e AR B (T B
b@nzuﬁmrara, |i§‘(yqillmilmd @mnomlldl?ﬁen@r ﬂumomjrlmyfdar @mmillhexmdollne
. , 0X rou
HenQiegnherignhiacals, Bebanaro o Ra2de Gy SrpisoauingUinggetc.
FRiiPRt i thelt: ﬁ@teﬁ?@ﬁ"l@ rlﬁg QBBQnHMS‘éﬁg&SSQ hRURSor Sk d(?sat%?eof.
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The substituent for the above each group includes, for example, a
halogen atom (fluorine, chlorine, bromine), a nitro group, a cyano group, an 0xo
group, a hydroxy group, a mercapto group, a carboxyl group, a sulfo group, an
alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a
cycloalkylidenemethyl group, a cycloalkenyl group, a cycloalkynyl group, an
aryl group, a heterocyclyl group, an alkoxy group, an alkenyloxy group, an
alkynyloxy group, a cycloalkyloxy group, a cycloalkenyloxy group, a
cycloalkynyloxy group, an aryloxy group, a heterocyclyloxy group, an alkanoyl
group, an alkenylcarbonyl group, an alkynylcarbonyl group, a
cycloalkylcarbonyl group, a cycloalkenylcarbonyl group, a cycloalkynylcarbonyl
group, an arylcarbonyl group, a hetero-cyclylcarbonyl group, an alkoxy-
carbonyl group, an alkenyloxy-carbonyl group, an alkynyloxy-carbonyl group, a
cycloalkyloxy-carbonyl group, a cycloalkenyl-oxy-carbonyl group, a cyclo-
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anot her group refer to al kyl and al koxy groups as
descri bed above having an aryl substituent. The term

WO bape3396sed in the definitions for the fornuPEBUBIN08/075700

the present specificati on means a straight or branched
lto carbon at ons, unl ess

h h
PR S e S e &P ESToaBM STl st
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ol aTea ke Wih i arasisy, @rCy@foaéKMW@ giiPe A qy§'°§ihﬁ”l¥h¥h'9 group, a
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oun an a-a
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convent al | )
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e dicup, 28, alkep sy gl%upt aﬁ‘élWr@l’Qlﬂﬁ\yl group, a

tr| sﬁwgdroxymet hyl ) @am nonet hane gl'ucosan ne,
cyeloatybpdfiaytigreup.ral cm@ﬁgléjeaﬂsuléﬂyll gmunea cuclgalkvnwezuhﬂnyl

ol o B TBF bl BhtE RV EAERUNRL o 4 alypsuitony

grois,igh @Reﬂylsmrtwpbmu aacalﬂyn;@mfonypgro@psalotycweudylsmlfonyl
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sﬁﬁb Ig{rb‘u T ?ﬂb?e&geycﬁy(lgtljlzc?dﬂp dé gfdi{pfé"?hie‘ﬁtloned

‘aric ac
above may optionally be substituted by these substltuents.

Further, the terms such as a haloalkyl group, a halo-lower alkyl group, a
haloalkoxy group, a halo-lower alkoxy group, a halophenyl group, or a
haloheterocyclyl group mean an alkyl group, a lower alkyl group, an alkoxy
group, a lower alkoxy group, a phenyl group or a heterocyclyl group
(hereinafter, referred to as an alkyl group, etc.) being substituted by one or
more halogen atoms, respectively. Preferable ones are an alkyl group, etc.
being substituted by 1 to 7 halogen atoms, and more preferable ones are an
alkyl group, etc. being substituted by 1 to 5 halogen atoms. Similarly, the terms
such as a hydroxyalkyl group, a hydroxy-lower alkyl group, a hydroxyalkoxy
group, a hydroxy-lower alkoxy group and a hydroxyphenyl group mean an alkyl
group, etc., being substituted by one or more hydroxy groups. Preferable ones
are an alkyl group, etc., being substituted by 1 to 4 hydroxy groups, and more
preferable ones are an alkyl group, etc., being substituted by 1 to 2 hydroxy
groups. Further, the terms such as an alkoxyalkyl group, a lower alkoxyalkyl
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aci d, ethanesul fonic acid, benzenesulfonic acid, etc.;

or a salt with an acidic amno acid such as aspartic
W@eood/03ggbut ami ¢ acid, etc. The conmpound of theP@r/ESWNE/075700

invention also includes a m xture of stereoisoners, or
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e present conpound al so
i ncl U'_(HestetrheSarylalleead darydalkioxyline uskdradmie off: he part of

ng conmpound in the formof a racen c m xt
B TR 16 RV AP RIPURS ARG pepIRDOVE Naving an
W|%%§§®§nfor preparing the present conpound. Wen the

present conmpound is obtained in the formof a
di astltedemerlawer nsediio the defiribgnsfon trm@fcxmémeatremeWeaent

|
PRl p M eenS R difloBt byl SaReD RN fialhg 1o parbon
a@@rﬁ@%ﬂésé Héﬂhé@b%ﬁﬁls@n NSt srerdraphy ﬁrmééﬂé a sﬂ)éﬁjh@b?

sol vate or pol ymor phi sm t her eof . Exanpl es of
beanaehedatarhos ¢hain hawirg 1iadaearben @tPpmsnocyclic

het erocyclic ring of the present invention include an
unsat urat ed nonocyclic heterocyclic ring which may

opt i aihel tebm bpredregy’ iniedredamgster or saksgridiélamish $§f(ﬁ‘fﬁeeicby
fromthe group consisting of a hal ogen atom a

reRasing, one ex/aeee Gy Sasy daeuRsef @ueoq%npwr}d/qfrtaﬁjprrguladpyvﬂh an
Ry IERhG ARt LM Ruted PPN, 8" 4Ky & an aryl by a conventional
method to produce acetate, pivalate, methylcarbonate, benzoate, etc. Further,
the prodrug includes also an ester or amide, which is similarly formed by
reacting one or more hydroxy groups of the compound of the formula | with an
a-amino acid or a 3-amino acid, etc. using a condensing agent by a
conventional method.

The pharmaceutically acceptable salt of the compound of the formula
I includes, for example, a salt with an alkali metal such as lithium, sodium,
potassium, etc.; a salt with an alkaline earth metal such as calcium,
magnesium, etc.; a salt with zinc or aluminum; a salt with an organic base such
as ammonium, choline, diethanolamine, lysine, ethylenediamine, t-butylamine,
t-octylamine, tris(hydroxymethyl)aminomethane, N-methyl glucosamine,
triethanolamine and dehydroabietylamine; a salt with an inorganic acid such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, nitric acid,
phosphoric acid, etc.; or a salt with an organic acid such as formic acid, acetic
acid, propionic acid, oxalic acid, malonic acid, succinic acid, fumaric acid,
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sul fo group, an al kyl group, an al kenyl group, an
al kynyl group, a cycloal kyl group, a cycl oal kyl

W0 cepeswshyl group, a cycl oal kenyl group, a  PCT/US2008/075700
cycl oal kynyl group, an aryl group, a heterocyclyl

roup, . l kox roup,. an alk [, 0x roup
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a non noy group, an
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9 t ’a$cﬁ |C§Lﬂqﬂﬂ ?@?’Bﬂbg Q'-cycl oal kynyl sul fi nyl
group, an arylsulflnyl group, a heterocyclyl sul finyl

group, an
Examples of the optionally substituted unsaturated monocyclic

heterocyclic ring of the present invention include an unsaturated monocyclic
heterocyclic ring which may optionally be substituted by 1-5 substituents
selected from the group consisting of a halogen atom, a nitro group, a cyano
group, an oxo group, a hydroxyl group, a mercapto group, a carboxyl group, a
sulfo group, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl
group, a cycloalkylidenemethyl group, a cycloalkenyl group, a cycloalkynyl
group, an aryl group, a heterocyclyl group, an alkoxy group, an alkenyloxy
group, an alkynyloxy group, a cycloalkyloxy group, a cycloalkenyloxy group, a
cycloalkynyloxy group, an aryloxy group, a heterocyclyloxy group, an alkanoyl
group, an alkenylcarbonyl group, an alkynylcarbonyl group, a
cycloalkylcarbonyl group, a cycloalkenylcarbonyl group, a cycloalkynylcarbonyl
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al kyl sul fonyl group, an al kenyl sul fonyl group, an
al kynyl sul fonyl group, a cycl oal kyl sul fonyl group, a

W@ ywbosdokenyl sul fonyl group, a cycl oal kynyl sul PCHYE2008/075700
group, an aryl sul fonyl group, and a
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unsat urat ed fused heterobic icrin the present
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cyelvslkylcmcanonylderoan, anyeloa egreupbacyclic
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al kox%/bcarbony group, an kenyl oxycar bonyl “gr oup,
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RSO AP Do PRI s,
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group, an arylsulfonyl group, and a heterocyclylsulfonyl group wherein each
substituent may optionally be further substituted by these substituents.
Examples of the optionally substituted unsaturated fused heterobicyclic
ring of the present invention include an unsaturated fused heterobicyclic ring
which may optionally be substituted by 1-5 substituents selected from the group
consisting of a halogen atom, a nitro group, a cyano group, an oxo group, a
hydroxy group, a mercapto group, a carboxyl group, a sulfo group, an alkyl
group, an alkenyl group, an alkynyl group, a cycloalkyl group, a
cycloalkylidene- methyl group, a cycloalkenyl group, a cycloalkynyl group, an
aryl group, a heterocyclyl group, an alkoxy group, an alkenyloxy group, an
alkynyloxy group, a cycloalkyloxy group, a cycloalkenyloxy group, a
cycloalkynyloxy group, an aryloxy group, a heterocyclyloxy group, an alkanoyl
group, an alkenylcarbonyl group, an alkynylcarbonyl group, a
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cycl oal kenyl t hi o group, a cycloal kynylthio group, an
arylthio group, a heterocyclylthio group, an am no
W(@R@l/p$59ﬂ9 nono- or di-al kyl am no group, a nonoPCHES2008/075700
- al kanoyl - am no group, a nono- or
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%ﬁk&ﬁht‘h%ﬂg#dubi;gg Ik né/hﬁro Bet Al &l%ghwhig)%réﬁp,

sti‘tuen e opt ona stituted
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asupne- of rbczﬂw@mr@rgmpp am alyleaififylaghipgrosp, an alkyl-

SIS S SHSh00 LB G v
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group, an arylsulfonyl group, and a heterocyclylsulfonyl group, wherein each
substituent may optionally be further substituted by these substituents.

Examples of the optionally substituted benzene ring of the present
invention include a benzene ring which may optionally be substituted by 1-5
substituents selected from the group consisting of a halogen atom, a nitro
group, a cyano group, a hydroxy group, a mercapto group, a carboxyl group, a
sulfo group, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl
group, a cycloalkylidenemethyl group, a cycloalkenyl group, a cycloalkynyl
group, an aryl group, a heterocyclyl group, an alkoxy group, an alkenyloxy
group, an alkynyloxy group, a cycloalkyloxy group, a cycloalkenyloxy group, a
cycloalkynyloxy group, an aryloxy group, a heterocyclyloxy group, an alkanoyl
group, an alkenylcarbonyl group, an alkynylcarbonyl group, a

23



10

15

20

25

30

group, an al kenyl oxycar bonyl group, an

al kynyl oxycar bonyl group, a cycl oal kyl oxycarbonyl
wWQ@e@ap3s9e9 cycl oal kenyl oxycar bonyl group, a  PCT/US2008/075700

cycloalkynyloxycarbonyl group, an aryl oxycarbonyl
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group, an al kyl sul fonyl group, an al kenyl sul f onyl

ggeu@N aihylaulpﬁw)%rrsm geoup, agraimdsuléprw@nm wuguam ony!
o) 8By s GaRIes I TR M am M YRuel 2 sappargpygroug @

nisrice rop ei-al Kyl csitb Aoyl greupul maério- airl@uaewcamamﬂyl gc’:UUp, an
alkyleneoxy group, an a kylen di oxy group
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AR B PP Sty
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cycloalkenylsulfonyl group, a cycloalkynylsulfonyl group, an arylsulfonyl group,
a heterocyclylsulfonyl group, an alkylene group, an alkyleneoxy group, an
alkylenedioxy group, and an alkenylene group wherein each substituent may
optionally be further substituted by these substituents.

Moreover, examples of the optionally substituted benzene ring include
a benzene ring substituted with an alkylene group to form an annelated
carbocycle together with the carbon atoms to which they are attached, and also
includes a benzene ring substituted with an alkenylene group to form an
annelated carbocycle such as a fused benzene ring together with the carbon
atoms to which they are attached.

Preferable examples of the optionally substituted unsaturated
monocyclic heterocyclic ring include an unsaturated monocyclic heterocyclic
ring which may optionally be substituted by 1-3 substituents selected from the
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carbocycle together with the carbon atons to which

they are attached, and al so i ncludes a benzene ring
weawsnsvee ed wi th an al kenyl ene group to form BEIT/US2008/075700
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c?blb}alky x?tg@ou@ drabgaglolp, @hcérpl.oxﬁl dﬂ@u@&irk@Wl’all@cﬁWoup a

dr oxya roup, an alkoxya kyl™ group,
caamgwn«@(@dtrgrqs%p, Qihaﬁl'%ﬁﬁﬂUpgladﬂﬁno'a@f @fﬂ%?ﬂn'no group, an

I
a%%@tan%nBi@%@% {g £|k§§géégbo®|§%§#yog k)b/?c%)‘@@@ gﬁ(%{p, an
aﬁ«o;@cgrowpl grenpaa wbmarngyltgnpup aan nr&mpl @k kicalkypadvamow group,
0 grou a n| an am no a, nono-
aalkang Sl 3 ¥Jsu NVTRRdOHRs # ApARHfpnviamIinG grolp, an
I

A ARAORIRY BRGNP A RYELIGHR Pouflh nterocyoy
gadualaog amobagngdp group, an al kanoyl group, an

A T T R S

h@féfb&é%l‘itnb(ﬁg Hcide at uh@ét@lf’é’céd%é’éd Bét@%blcﬁm‘é ritiy) WKieh may
group. “Preferabl e exanpl es of the optional

optipaaliyt lbe sdbstidtedunat éorsuh%@wnﬁ%tr@ie@sndgmly %elecheagl from the

gﬁ;g@ﬁ ggr% %Héﬁugighérogﬁﬁdﬂt{’%sggy%g%lg%uﬁyé %g?ﬂqgmg §rp alkyl

glrmlcmen@leang@@Eegtm%aﬂmm droapgs warcﬁ«yawsgﬂdu@ gﬁ a
hal ogen ato dr ox roup, an al koxy group

aquyﬁlkgkgf@yp an Iabhoawalkwy gr@up anaalh@rmdarqzlé@qargallswpyl ggoup, a

g%flgé)%’gg ot y ad gﬁgikygﬁe@t%rﬁgﬁyfbg%d&%r&é%alﬁb L group, a cyclo-
atkytony, graupyah aayl lgyd>u@ramarylaxycgroUpﬁérkwylaiEow@rcdw a cyano

rl%J, a m?rochrSLS,aérh(S” [gle] 8Fooulf)p a r%oﬁg or d| -alkylamino group, an
alkanoylamino group, an alkoxycarbonylamino group, a carboxyl group, an
alkoxycarbonyl group, a carbamoyl group, a mono- or di-alkylcarbamoyl group,
an alkanoyl group, an alkylsulfonylamino group, an arylsulfonylamino group, an
alkylsulfinyl group, an alkylsulfonyl group, an arylsulfonyl group, a heterocyclyl
group, and an oxo group.

Preferable examples of the optionally substituted benzene ring include a
benzene ring which may optionally be substituted by 1-3 substituents selected
from the group consisting of a halogen atom, a hydroxy group, an alkoxy group,
an alkyl group, a haloalkyl group, a haloalkoxy group, a hydroxyalkyl group, an
alkoxyalkyl group, an alkoxyalkoxy group, an alkenyl group, an alkynyl group, a
cycloalkyl group, a cycloalkylidenemethyl group, a cycloalkenyl group, a
cycloalkyloxy group, an aryl group, an aryloxy group, an arylalkoxy group, a

cyano group, a nitro group, an amino group, a mono- or di-alkylamino group, an
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al kyl oxy group, an aryl group, an aryloxy group, an
aryl al koxy group, a cyano group, a nitro group, an

W@ri0ono3gsoup, a nono- or di-al kyl am no group, BEI/US2008/075700
al kanoyl am no group, an al koxycar bonyl am no group, a

ar boxyl. group xygcar on | group, a car

313&9 Shnflgnato o oy babv R S a s B B
@arb@ﬁ pg?r‘éﬁbséi'cfa%%éﬂ@ﬂ@uﬂré)%noa%r dj- alkylcarbamoyl group,
su fonyl am no group, an al kyl sul finyl gfoup

aalaimrmw thw a@rajlﬂ}dswﬁmymrwmrﬂcﬁyan grydsuf rylamlno group, an

AT Erton. A4 Rep BB Sl el ABLORA TR € stgrocvo

glrélm \ihealRyIBAB ZROED, rarﬂglkW@hébxyTglsblmptahCmI?HéryedJ@xy group, and
substi t ut ed by 1-3 substituents selected fromthe
agrakeNeM 0KUMg of a hal ogen atom a hydroxy group

an al Fﬁgp{?/t%PgPefePa%%E@dod% o e %‘?‘és"eﬂt'ﬁé(\l o ey

hal oa roxya p, an a
optioniglly amaltdtedmbhmxategrmumcwhc alelsearoyj/clgrrmgols amn

U3§5Y%%ﬁeg3% PRCTE BTGy S CaVE PbIrBaY RElignallybspubsgiuted
C A5 QBEKNLBHIS, HbadBRPE Yo 1AE GRS BSYSINRHEN o

n arylal koxy group, ano group, Itro group,
hatagen ajooy@, h)@dronngmumr acbyaablg,rblam mmtrgrgmpp, an alkyl group,
e R e R e
g%lﬁ'—blﬁan z&ﬂkﬁi@gﬂgrOLJ@Jr afliaiiddriop gﬁiuﬁﬁ%ﬁ)’élk)g!rtﬁb@mtﬁﬁ afl dipsittonyl

group, an al kyl sul fonyl am no group,
gy, A albwyulénvlr@rogpo@rp AMHA0 §rayd, eumpnayer girallkiyanimo group,

R RAR N oBhfEn o kaieaidaAitb s dh A s diamen grgue. o

nGsrHr dikalkgl sl g, @r erboxydRFo@s), & HROXYEMeonyl group, a

group. In another preferabl e enbodi ment of the present
C?‘Fhﬁé’ﬂ@k"(ﬂﬁou@ HeMoPor SR AI- ﬁ&ky@@&&m@ﬂt%gufélr@h@\w@ﬁ ylamino

SRS/ RS LRI Gl PRE SRR g
p@ebyttsuh‘om&@rduyp I Beterdus/clyl gents ,anldruieowgmud y

sel eC%heedo;];trloonglItyg%bgtrlt%%)d Sr?gas’thfc’attleg gused heterobicyclic ring is an
unsaturated fused heterobicyclic ring which may optionally be substituted by 1-
3 substituents selected from the group consisting of a halogen atom, a hydroxy
group, a cyano group, a nitro group, an alkyl group, an alkenyl group, an
alkynyl group, a cycloalkyl group, a cycloalkylidenemethyl group, an alkoxy
group, an alkylthio group, an alkylsulfonyl group, an alkylsulfinyl group, an
amino group, a mono- or di-alkylamino group, an alkanoylamino group, an
alkoxycarbonylamino group, a sulfamoyl group, a mono- or di-alkyl- sulfamoyl
group, a carboxyl group, an alkoxycarbonyl group, a carbamoyl group, a mono-
or di-alkylcarbamoyl group, an alkanoyl group, an alkylsulfonylamino group, a
phenyl group, a phenoxy group, a phenylsulfonylamino group, phenylsulfonyl
group, a heterocyclyl group, and an oxo group; and

the optionally substituted benzene ring is a benzene ring which may

optionally be substituted by 1-3 substituents, independently selected from the
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hal ogen atom a hydroxy group, a cyano group, a nitro
group, an al kyl group, an al kenyl group, an al kynyl

wW@e@ap3s9e9 cycl oal kyl group, a cycl oal kyl i denene€hiy52008/075700
group, an al koxy group, an alkanoyl group, an

Ry Pttt §t & haligeRia oAty P ot frsifano group, a nitro
%upﬁldwémgng}@usréwankeﬂw @Jol@angarIamwp?r%eua,cya@amw group, a

Koxycar | 'am no group, a sul group

cacloalkyhdeqﬂréaﬂhyb@wp gn@J@xyagroapmglkagowtgfouanan aIkyIthlo

AT e e

dPaEYEMIBbQHOuUp 2arPERBASY aBTiIvs! §roud, RiRedNd 8 idaf s @indqroup, a
group, a phenyl sul fon grou a heterocyclyl group,

sHifamayl @RYPgA U0 tH LI @J‘t&‘i'%ﬁfgm%" M i eAreaxyl group, an

RGeS lEe RREPAR Y de: £l ot Bi-Blvicgypamoyt group.

aopdlkyeabhylabens gb@lp,twprwwybgrdup ] mdmmytgfeupsa
elect dfromthe rou stln hal ogen at om
eﬂyap WIgNE199O4Pe 9 (;Hhﬁny & ﬂw,r%ha#e&%clxﬁ.groum an

oa@ ané%naél én@gﬁtﬂbl an al kynyl group, a

group, ycl o yl'i denenet hyl group, an
aI koxyvh@r-u machmfalhdxgbommegﬁmm sabstiulentsson thmymsaturated

e RoReide ghauine Sl Rar R 5REI € 58 2o the

b@hE@l’Fé’ ?«iﬁg l?@é’&)’hﬁfﬁe'ﬁ %egitwéﬂtut@d 59 |1f-@‘§%étlt9éﬁt'ép ind@pBR&éntly
di - al kyl -” sul fanoyl group, car boxyl group, an

saleetﬁq/ﬁfamibﬂwrogm 6apsisting af aemggengat@trp a hydrerperoup, a

g A A AR AP g

g%lﬂw an @k@ﬁ@ﬂ)@r@u{b famaﬂk?lmm@r@u@% aIR?I@UNd)r&SyHgfr@Hb/la mono or
rou&%a het er ocy cI group an oxo group; and the
i

diptkyRiainPygreudsa p@ﬁhOéml gf@H@earé a}hqxgcargmaylbq:rﬁy@n@ PheRy!
9\6&6‘%{}1%5 gﬂ?bﬁﬂéegéh %é@éecf &f g&% én%txﬁe%rr olp°

cadymheyligngupfaral aah@gﬁroran@mylcmrbarmhoyb(grogpoup, a cyano
group, a ni
In

gr oup,n &Rre e@m% "ﬁ%@englt@ @pgér?ij& S Eﬁeg g}/wsaturated

monocyclic heterocyclic ring is an unsaturated monocyclic heterocyclic ring
which may optionally be substituted by 1-3 substituents, independently selected
from the group consisting of a halogen atom, a cyano group, an alkyl group, an
alkoxy group, an alkanoyl group, a mono- or di-alkylamino group, an
alkanoylamino group, an alkoxycarbonylamino group, a carboxyl group, an
alkoxycarbonyl group, a carbamoyl group, a mono- or di-alkylcarbamoyl group,
a phenyl group, a heterocyclyl group, and an oxo group;

the optionally substituted unsaturated fused heterobicyclic ring is an
unsaturated fused heterobicyclic ring which may optionally be substituted by 1-
3 substituents independently selected from the group consisting of a halogen
atom, a cyano group, an alkyl group, an alkoxy group, an alkanoyl group, a
mono- or di-alkylamino group, an alkanoylamino group, an

alkoxycarbonylamino group, a carboxy group, an alkoxycarbonyl group, a

27



10

15

20

25

30

cycl oal kyl i denenet hyl group, an al koxy group, an

al kanoyl group, an alkylthio group, an al kyl sul fonyl
w@e@ap3sden al kl sul finyl group, an am no group, PEI/OB2908/075700

or di-al kylam no group, an al kanoyl am no group, an

SRR R PRy S R BB

h@ké?@éi&?!rd?éﬁpﬂaﬁﬁﬁ@xo@ré@éww group, a nono- or
car bano group, an al kyl suf onyl am no group,

phenythegel@tmalla Spbehtuiqd perrgne Mg isehPEBZRTOFNY aﬂnlcrkbmay

BBl e RUFTHUEH 085 salfstithans) BRSREEEY S flom tne

g@@%c@rﬁs%thg; abevalogentdtemed @@h@tgrbuﬁréﬁamw gr’@ap, an alkoxy

unsat ur at nmonocyclic heterocyclic ring,
gwié(btaﬂ @Jk@@oyl l9§@'ép efeNeb P&?bﬁ ¥laming gsekp. tW'bém)éﬁ@'nO

t
grréu épen éfl?tg%rll ect zﬂ)bg % r&%&&]ﬁg hglﬁ |¢1&§)%%?00§yl
gk@hm@mr&bnmyl grdupd BARYNOH orughi-alkylcardamayt grgup, arphanky group,
al oal k% rou& an al éox ro g a _
t% OB DQE?MQua %‘J%/ aryP: age st Y'aN& Pre4i: o
ar OUpwh%?elﬁlé@éh%{'tlﬁé’Bbbv&h%fﬁton@d%'&@ﬂtu%ﬁts on the unsaturated

di -al kyl'am no group, a carboxyl group

nadriamygliaheengdyajc oing, the ywisatylatep fu$|ed rm‘neraulbhqylcbmeogyand the
CBaPERa0P BrblisTeEns ehsghoet by Tap SUpRJhEaRbispendently

S8R frbfh tﬂe@r@ﬁﬁ%@ﬁélgtn@g‘f’épﬁ'%ﬁﬁen atdeh, @PEYRIAGroYp, an alkyl

substituted unsaturated nonocyclic heterocyclit ring
greurarn naloatkyt groed, anrteyyIdreune baloelkoxy groumganaikenoy

ot Ao maBA Pl diaRuBRR phallt & S pPil PR YRS sroup. @

phahglafoupt ml@lene@mwggr@up,, amalkglerdoxyigPouls, snalRbkogybonyl
group, an al kanoyl group nong- or di-al kyl am no
g@?tﬁw C%rhamqybawqpaaﬁdwa r@Qraﬁ;rpr ddﬁ”ﬁd'%k??@éwg@rwpam no

gr oubyn Qn%%PE?‘é’féra%ré’Hﬂrbo@ﬂngﬁtkoxycarbony' group, a

car banoyl "gro nono- al kyl car banoyl group,
(1) Ring A is an unsaturated monocyclic heterocyclic ring which may

optionally be substituted by 1-3 substituents, independently selected from the
group consisting of a halogen atom, a hydroxy group, a cyano group, a nitro
group, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a
cycloalkylidenemethyl group, an alkoxy group, an alkanoyl group, an alkylthio
group, an alkylsulfonyl group, an alklsulfinyl group, an amino group, a mono- or
di-alkylamino group, a sulfamoyl group, a mono- or di-alkylsulfamoyl group, a
carboxyl group, an alkoxycarbonyl group, a carbamoyl group, a mono- or di-
alkylcarbamoyl group, an alkylsufonylamino group, a phenyl group, a phenoxy
group, a phenylsulfonylamino group, a phenylsulfonyl group, a heterocyclyl
group, and an oxo group, and

Ring B is an unsaturated monocyclic heterocyclic ring, an unsaturated
fused heterobicyclic ring, or a benzene ring, each of which may optionally be
substituted by 1-3 substituents, independently selected from the group
consisting of a halogen atom, a hydroxy group, a cyano group, a nitro group, an
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a phenyl group, a heterocyclyl group, and an oxo

group; the optionally substituted unsaturated fused
whedoensdsscyclic ring is an unsaturated fused PCT/US2008/075700

heterobicyclic ring which nay optional ly be

tituted b t t d

DF Bl ok E R arohed i s St Sum SO E sstp o om
JCIBHRIRIENEIHEtyRGroBb sh AHSYRroDh, < A BRSO §H80p, &M alkylthio
al kandéyl group, a nobno- or l'am no group, an

gao W rasya ks ulioryt gopyp, @m @lk}deumowrgfoum arianuing graye, aamono-

o Flfenthe sBoud Sty T oty By gF SRS Roy orove.

aOtbOxy| Yro@d, erPglx ek ydaro iy gro@s @aﬂrb@m) VOGRUD, adnend-her di-
optionally substituted benzene ring is enzene ring

AtYIGADARPY ogouBnan Rk feifamina gesiPp ptlegyl group, a phénoxy

t

AR AP oI REEE O 2o, B R Rorh ] BB SRRy oy
ggou[mpan alkyleh& gryugrandan arkeayleaecgrbug;r oup, a nono- or
2l koXSLRIMShY: divereees du w@%’ﬁ%%ﬁ’or%ﬁl%‘éjsu%%ﬂtuted by 1-3

bgﬂpéﬁﬁg gﬂbég'en%ﬁ’tgpg%lg’cfe@rmy% ge E’onsgstlﬁbn&‘a R&logen
atmnhea dwylcdwlgrgupu@pyamo graugd, ematrgrgmtpp anallkylrgroup, an alkenyl
oS akrmd i RO CR B da Hendg RVREnemethy golp, an
ah@ix?@?éﬁ(ﬁ' érFaFk'aﬁ@yI g}rBQp Uél#?kartﬁfb%ﬁoﬁysﬁrﬁalkylsu}fonyl group, an

eteroblcyc Ic ring enzene ring nmay
ai¢sfimd grewp,ean @mlrzp groy@bgtmqam@mrsdl allmli@rpmwwpyan

PSR SR SRS b b D RO .

caktbmoyyg@m@u Bn aakd)@beﬂid@xgrogrpoumarmmayl@ogw a grﬁcmdo or di-
nmono- di - al kyl am no group, . a carboxyl group

oflgisRgmgrLaTU A pAUHAL @M@r@m%rowpkw%\%dl @ioyingn GHENOxY
SRSUE B ARt e SUATEARRY) o ndronyc

gooupian dlkylenetgheup, el @ alkeayemeagoopdnd

Ring B is an unsaturated monocyclic heterocyclic ring or an unsaturated
fused heterobicyclic ring, each of which may optionally be substituted by 1-3
substituents, independently selected from the group consisting of a halogen
atom, a hydroxy group, a cyano group, a nitro group, an alkyl group, an alkenyl
group, an alkynyl group, a cycloalkyl group, a cycloalkylidenemethyl group, an
alkoxy group, an alkanoyl group, an alkylthio group, an alkylsulfonyl group, an
alklsulfinyl group, an amino group, a mono- or di-alkylamino group, a sulfamoyl
group, a mono- or di-alkylsulfamoyl group, a carboxy! group, an alkoxycarbonyl
group, a carbamoyl group, a mono- or di-alkylcarbamoyl group, an
alkylsufonylamino group, a phenyl group, a phenoxy group, a
phenylsulfonylamino group, a phenylsulfonyl group, a heterocyclyl group, an
alkylene group and an oxo group; or

(3) Ring A is an unsaturated fused heterobicyclic ring which may
optionally be substituted by 1-3 substituents, independently selected from the
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(1) RRng Ais an unsaturated nonocyclic heterocyclic
ring which may optionally be substituted by 1-3

W@ wensveent s, i ndependently sel ected from t heP@r/usgnos/075700
consi sting of a hal ogen atom a hydroxy group, a cyano

89 gbnsjﬁtprﬁ r{}?]ﬁpP gma%l%gr%ou&upgg&&ano§¥oup, a nitro
%ﬁfd QR &X&I'g}%ﬁf@rﬁ Bbk'enQF@%Bp, an afdyk 9P<§rog|r) H@ycl@%lkyl group,

al ano?/ group, an al hi o group, an a y Sul ony
cyeloalky @\ene;iheuhwgﬁqunyan @y, gravp aan atkagewigroug, malﬁylthlo

ol ARAS %5 o AUPRTYbo S5 Urind GBS, lono- o
d@b@@ﬁlﬁb%ﬁb@) ::'gé@lhfmnoﬁ g?@ubaem‘}dnogfo@'dpalkgrlswﬁﬁmoypgroup,
di al kyl car aﬁk group, an al kyl suf onyl am no group,

CRRMYT 9LRUBu B B BHEABIONYHEEUP, aéaﬁ%ﬁW'ﬂJ’Pﬂ@n@Imﬁ%@r di-

B RoBEBLES Hh LA AHind gl AR rcBh O Bnenoxy
graum ey phéreylsuoryzeyiobigroup, e phamy | sul oyl g edupd af etedbeyclyl

heteroblqc%cl ic ri n%J or a benzene ring, each of which
QK JrP: AMst i t ut ed by 1-3 substituents,

' ”dep%Btlélén s%ﬁ.?r%ﬁad‘ fBAbE @IC%&&I@C?&R‘SHI% 'd?wguﬁgat@rated

hal ogen atom a oXYy group, a cyano group, a nitro
fsenlipetecotratyojic rpgoapa kemzehé eing| egchnof)whmhu rabk ppiibnally be

3PS Btechy L ST et Mo Srdih P b SRS B
c@hg%hﬁ@bpagfa%{:jbn aondldyydroky gMip, ¢ &iaho g'}Bup, a nitro group, an
al kyl sul fi nyl group, an ‘am no group, a non

atkyl graupl, ami alleem grpup, @rsalkvraﬁmurgra)wloaikwrgﬂ@up,oa

BPRAS IS orslp 4B b Hli3HBY ABe. onpiovinio
geo@d, lahl gliRylbaneyl ges!an @Risalfikyl Grolpnyh 2MiNG gad @i madno- or

hen group, a phenoxy group, a phenyl sul fonyl am no

dgakhy m'ﬁorgﬁ@%I?l a:,awramwl HPERpA rrpr}?epéldbagkcylwﬂ agoyligroup, a

By IR g M AR afue PP gL S m i By &

alycarBamoblsgroupean alkylsudepgacérd groupe bettead! droom &fphenoxy

ro con t of. a halo
gro uSJ, a pher%}lssuhlongllamlno group,ga phenylsulfonyl group, a heterocyclyl

group, an alkylene group and an oxo group;

wherein each of the above-mentioned substituents on Ring A and Ring
B may optionally be substituted by 1-3 substituents, independently selected
from the group consisting of a halogen atom, a cyano group, an alkyl group, a
haloalkyl group, an alkoxy group, a haloalkoxy group, an alkanoyl group, a
mono- or di-alkylamino group, a carboxyl group, a hydroxy group, a phenyl
group, an alkylenedioxy group, an alkyleneoxy group, an alkoxycarbonyl group,
a carbamoyl group and a mono- or di-alkylcarbamoyl group.

In a more preferable embodiment of the present invention, Ring A and
Ring B are

(1) Ring A is an unsaturated monocyclic heterocyclic ring which may

optionally be substituted by a halogen atom, a lower alkyl group, a halo-lower
alkyl group, a lower alkoxy group, or an oxo group, and Ring B is (a) a benzene
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atom a hydroxy group, a cyano group, a nitro group,
an al kyl group, an al kenyl group, an al kynyl group, a

W@ ywbo3doky| group, a cycl oal kyl i denenmet hyl gr oREI/U82908/075700
alkoxy group, an al kanoyl group, an aIkyIthio group,

RSSO i B ket BB o oo

I&héﬁ@@%'gﬁ*ﬁbﬁ% ﬁlénfé)UIBwe‘?l afA bﬂbeWa I@W@Hﬁlkoﬂy@%ﬁb &halo-lower
al kyI'sul fanoyl group, “a car boxyl group,

awwwow,mﬁwn%mdplovwr@ékwm grepueup, ph@nubgr@upmptuonally

Sah%hk%efﬁe%%"’%g%ﬂéﬁﬁﬁf st 0B e LB DGl ngfR-ower

alyPgroupa afb@ey kel @hylip, Bratmonad- Bedieloaey el k}yllarﬂin@tgloup, ora
an al kyl ene group, and an_ al kenyl ene group, and Ring B

heteraRy ANIoUP RPEEN b BRI 60 ktech@legen aorn; Agyano group, a
'én{g‘?/'a%&( ?g‘OrSH' fé‘ﬁg% Bfkss |§Vo§]p£% |§w§9 @9?5{6’%%“?' &fhono- or

nar € substl
dii- tulsirwem;ﬂamhno gueium(t&)darf umaturme@ nsoyolishsterawychit riag
al ogen at om dr ox oup a Cya Itro
vgv%%]ayaeptan@w b@r%'@ét' QY @éHWp é?[]?&begdr gﬁ’e‘a@ %?Pi&gle” atom,
L
cJany ro@n%VIBWé? Qfdb“% hag?kan r‘;@kiﬂydrbgﬁnélﬁ?r&é}yélkoxy

roup, koxy up, group,
gad gy 2 halo- Igweukaoayl gabUg/Iasme ongli-loyren @tkylamino group, a phenyl

ol iy Mirandpielad: Ctinioueop ower
afliyt Fdihﬁ audianswér SxProup, éﬂi\/@é%xdko@@ﬁé@p, 8fa mono- or di-

aIkoxicarbony group, a carbanoyl group, a nono- or
laweraglky Red® g rasip; a@dcmlpetemcyalylkgrwwh@mh@pger@alky bey

SBPS A e iR Pl R0 BBl noBRENE Shp i Y Tower

atkyl ghdy, enealgfiener aRgl g?ﬁupX@I@VMkong(o&b b agndho or di-
an unsaturated fused heterobicyclic rin

en P OETYH S (O AToSLIELS Sy neEhiGHIc ihg which
é;}fj tdeysuiﬁlt é&% E'@é&&@f&ﬂ%'%ﬁdd& &b  gyano

ogen a om a h rox a cyano group
olsolln3fe:) IO&J@r@lIRWbrWlﬁﬂ;alaﬂb\ﬂék&Ihyll groupLp Jovear akd»xmgﬂoup,

h%To Io%ver alkc}/(§/| gorglulpg,yI rnoou or d| lower alkylamino group, a phenyl group
which may be substituted with a halogen atom, cyano group, a lower alkyl
group, a halo-lower alkyl group, a lower alkoxy group, or a mono- or di-lower
alkylamino group; and a heterocyclyl group which may optionally be substituted
with a group selected from a halogen atom, cyano group, a lower alkyl group, a
halo-lower alkyl group, a lower alkoxy group, or a mono- or di-lower alkylamino
group;

(2) Ring A is a benzene ring which may optionally be substituted by a
halogen atom, a lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group, a phenyl group, or a lower alkenylene group, and Ring B is (a) an
unsaturated monocyclic heterocyclic ring which may optionally be substituted
by a halogen atom; a cyano group; a lower alkyl group; a halo-lower alkyl
group; a phenyl-lower alkyl group; a lower alkoxy group; a halo-lower alkoxy
group; a mono- or di-lower alkylamino group; a phenyl group optionally
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cycl oal kyl i denenet hyl group, an al koxy group, an

al kanoyl group, an alkylthio group, an al kyl sul fonyl
w@e@ap3sden al kl sul finyl group, an am no group, PEI/OB2908/075700
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T S Pl IR P ﬁeﬁ‘@ Rysesy ol
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gr oup, phenyl sul f onyl group, a heterocyclyl gr oup

hato- @wquaémé gERUIUR laMET atkoxy @revipLY;a mesre Phdetower @kylamino
5;52 gogove menti oned substituents on Ring A and Ring B
9 @) tionally be substituted by 1-3 substituents,

i ndemsﬁlqmtAys éueIuagét@rdattedqusédwhe@r@bﬁpycﬂr@rmgsmmg rﬁéy a
hal ogen cyano group, an al kyl group

0@396%1")4(9@ S@b%ﬁ\é’fedabv ahrPEENGHe Db a |9Wﬁéﬁ$é{| QW grhsigrlower
a@{,}# o@%ﬁbg&é%%x%%@&rgﬁ%ﬁ g@u@yéﬁg]rﬂﬂg @ R4B) adenzene
ring which may optionally be substituted by a group selected from a halogen
atom, cyano group, a lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group, a halo-lower alkoxy group, a mo- or di-lower alkylamino group, a phenyl
group which may be substituted with a halogen atom, cyano group, a lower
alkyl group, a halo-lower alkyl group, a lower alkoxy group, or a mono- or di-
lower alkylamino group; and a heterocyclyl group which may optionally be
substituted with a group selected from a halogen atom, cyano group, a lower
alkyl group, a halo-lower alkyl group, a lower alkoxy group, or a mono- or di-
lower alkylamino group; (b) an unsaturated monocyclic heterocyclic ring which
may optionally be substituted by a halogen atom; a cyano group; a lower alkyl
group; a halo-lower alkyl group; a lower alkoxy group; a halo-lower alkoxy
group; a mono- or di-lower alkylamino group; a phenyl group optionally
substituted by a halogen atom, a cyano group, a lower alkyl group, a halo-lower
alkyl group, a lower alkoxy group, or a mono- or di-lower alkylamino group; or a

heterocyclyl group optionally substituted by a halogen atom, a cyano group, a
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group, an al kyl enedi oxy group, an al kyl eneoxy group,
an al koxycarbonyl group, a carbanoyl group and a nono-
w@eoodiossabkyl car bamoyl group. In a nore preferabtBUS2008/075700
enbodi nent of the present invention, Ring A and Ring B
tur ategﬂnono [

R slarpui s el oies FIREH R Blrder alhay Sime i @ mgno- or

dmbv@emmgmmcﬁgwp 8r té)VéW uriddtiiated RI4Rd HetsbRoyciBihg which
group, | ower al’koxy group, or an 0xo group,

kyl
rraarwowmlls besst(tﬁtlttae@@wegr@upraylemed fronhg m'qmgeﬁhaﬂony cyano

Pt Ry PG st 2 b ATt BR g BybY §Ru MBhodhope. o

h@ldcwwer%m@ qr@ubaé end- QWQT I@hé@éﬂkylgﬁm@gr@m@%er@d group
di - | ower al kyl am no phenyl group opti onal @ﬁwl

Whlighs Ay e BUBS et 4y Ba MAIA0SM Atamy HABO GFasih.a 19Wes
g‘?é ﬁ% a tgél8q8wefaall?<9, @rougr : lloﬁétkéﬂ'k?%g%%ph%r LMWMEho aérkcﬂ)?éfwer

roup

aneyllaenmoygrbyb @ndaamem@bcpaﬂgﬂ droup wirsth mayeobth)ﬁaay Ibel sn@sntuted

anvver al k rou a hal o-

ké,ngr@%{pﬁectg @ hal Qgﬁ@a@r@@ rgrg @]Jpw%’ralkyl group, a
h‘éln'lo 'oQ\Yé?ral I ?gé@“gglgg@r %%xxé;b% Lﬁqﬁﬁ)tnkbr 8F EFjIOV\fer ablglamlno
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alkyl group, a halogen atom, a lower alkoxy group, a halo-lower alkoxy group, a
phenyl group, a halophenyl group, a cyanophenyl group, a lower alkylphenyl
group, a halo-lower alkylphenyl group, a lower alkoxyphenyl group, a halo-
lower alkoxy phenyl group, a lower alkylenedioxyphenyl group, a lower
alkyleneoxy phenyl group, a mono- or di-lower alkylaminophenyl group, a
carbamoyl phenyl group, a mono- or di-lower alkylcarbamoylphenyl group, a
heterocyclyl group, a haloheterocyclyl group, a cyanoheterocyclyl group, a
lower alkylheterocyclyl group, a lower alkoxyheterocyclyl group, a mono- or di-
lower alkylaminoheterocycyclyl group, a carbamoylheterocyclyl group, and a
mono- or di-lower alkylcarbamoyl group.

In another more preferable embodiment, Y is -CH,- and is linked at the

3-position of Ring A, with respect to X being the 1-position, Ring A is an
unsaturated monocyclic heterocyclic ring which may be substituted by 1-3

substituents selected from the group consisting of a lower alkyl group, a
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group, a lower alkyl group, a halo-lower alkyl group,

a | ower al koxy group, a hal o-1ower al koxy group, a
WOorRwo03959 di - | ower al kyl ami no group, a phenyl BEDUR2008/075700

whi ch nmay be substituted with a hal ogen atom cyano

rdsinBa, 2By SR B85 GERSH o B R
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opti onal be substituted with a group selected froma
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|@4’qu%ky|9hﬁwow kﬁ)k@”&jr%'ﬁﬂ%ypaeﬁﬂegprg@ baferoexcly group, a
el A0 YB0B P HRon PR Zpiduk; oliBhef Rigynetsrocyely
gogup, camall 4 Jover adkidnghieterbeyciiygraupal ogen atom a cyano

o ohBspher danofietreth ahlp erabotment of R s Thked at
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am no grotp group option stitut e%n
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by hal ogen atom a cyano group, a | ower al ky roup
uasa&lr@teﬂdm@mowadylhegerogwllcalngc%an dnsaxrated duged faeteroblcycllc

B0 b hich Ml oB e AT o °H 8 Bt e B stRERA frgm tne

gréuis Bomaistirapdi @ averyalbg geolastd halbadwey akybd@up, a halogen
sel ected froma hal ogen atom cyano group, a | ower

a9y @ |Yveigkoxy GEILE. RARe-owgnAl @%@r@upaam#@ﬂyi grogRe?
h%'ld?ﬁ'en?f &%Bp, 4 &gﬂ@éhw@ﬁﬁlag%%g %5 @g&ur%nk/%ﬁ{l#gﬁ' {Hé%
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gr l?;?,oa r(‘:l’ét%lrjc?cycﬁ/l group, aﬁhéﬁgrlmeterocyclyl group, a cyanoheterocyclyl
group, a lower alkylheterocyclyl group, and a lower alkoxyheterocyclyl group.

In a more preferable embodiment of the present invention, X is a carbon
atomand Y is -CHo-.

Further, in another preferable embodiment, Ring A and Ring B are:

(1) Ring A is a benzene ring which may optionally be substituted by 1-3
substituents, independently selected from the group consisting of a halogen
atom, a lower alkyl group optionally substituted by a halogen atom or a lower
alkoxy group, a lower alkoxy group optionally substituted by a halogen atom or
a lower alkoxy group, a cycloalkyl group, a cycloalkoxy group, a phenyl group,
and a lower alkenylene group, and

Ring B is an unsaturated monocyclic heterocyclic ring or an unsaturated
fused heterobicyclic ring, each of which may optionally be substituted by 1-3

substituents, independently selected from the group consisting of a halogen
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group, a hal o-lower al kyl group, a |ower al koxy group,
or a nono- or di-lower al kylamno group; and a

whedoenswyel yl group which may optionally be subSI/US200&75700

with a group selected froma hal ogen atom cyano
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sel e rom a ha ogen atom ano gr oup ower
oplikyallygre apbstautesl - n@/m:bsﬂtlmﬁts danadegendenitlywetecidd e the
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group; a | ower aky | ower” al kyl group;
halqgmeatom @b&iovgercﬁlboxyagn@apoalcwl@alkdl geup, graygipalkoxy group,

| r al kyl am no group; a phenyl group
%ﬁ#p&ugu ituted by a hal ogen atom a cyano
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ah unsat ur at ed fused heterobicyclic & g ch
alogen atom or a lower alkoxy group; cycIoaI l'g oup, a cycloalkoxy

group; a phenyl group optionally substituted by a halogen atom, a cyano group,
a lower alkyl group, a halo-lower alkyl group, a lower alkoxy group or a halo-
lower alkoxy group; a heterocyclyl group optionally substituted by a halogen
atom, a cyano group, a lower alkyl group, a halo-lower alkyl group, a lower
alkoxy group or a halo-lower alkoxy group; a lower alkylene group,

(3) Ring A is an unsaturated monocyclic heterocyclic ring which may
optionally be substituted by 1-3 substituents, independently selected from the
group consisting of a halogen atom, a lower alkyl group optionally substituted
by a halogen atom or a lower alkoxy group, a lower alkoxy group optionally
substituted by a halogen atom or a lower alkoxy group, a cycloalkyl group, a
cycloalkoxy group, and an oxo group,

Ring B is an unsaturated monocyclic heterocyclic ring or an unsaturated
fused heterobicyclic ring, each of which may optionally be substituted by 1-3
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may optionally be substituted by a group selected from

a hal ogen atom cyano group, a |ower al kyl group, a
wha00008399r al kyl group, a | ower al koxy group,P@I/US2008/075700
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al koxy group phenyl group, henyl group,
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R SR PR SN oy AL 19 R4 o e
alkoxy group or a phenyl group; a lower alkoxy group optionally substituted by
a halogen atom or a lower alkoxy group; a cycloalkyl group; a cycloalkoxy
group; a phenyl group optionally substituted by a halogen atom, a cyano group,
a lower alkyl group, a halo-lower alkyl group, a lower alkoxy group or a halo-
lower alkoxy group; a heterocyclyl group optionally substituted by a halogen
atom, a cyano group, a lower alkyl group, a halo-lower alkyl group, a lower
alkoxy group or a halo-lower alkoxy group; and a lower alkylene group, or

(5) Ring A is an unsaturated monocyclic heterocyclic ring which may
optionally be substituted by 1-3 substituents, independently selected from the
group consisting of a halogen atom, a lower alkyl group optionally substituted
by a lower alkoxy group, a lower alkoxy group optionally substituted by a
halogen atom or a lower alkoxy group, a cycloalkyl group, a cycloalkoxy group,
and an oxo group,

Ring B is an unsaturated monocyclic heterocyclic ring or an unsaturated
fused heterobicyclic ring, each of which may optionally be substituted by 1-3
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| ower al kyl heterocyclyl group, a |ower
al koxyhet erocyclyl group, a nono- or dil ower
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pbenml grover ard Ring Bris @p, unsakupingemonpeyslicadterasyCli taxgr an

A Rorep s L neiSedeitl ifhiin B chlaflhine §iutiRaEd oy 1-
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%lxg/lg%ﬁp, a heterocyclyl group optionally substituted by a halogen atom, a
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In another more preferable embodiment of the present invention, Y is
linked at the 3-position of Ring A, with respect to X being the 1-position, Ring A
is an unsaturated monocyclic heterocyclic ring which may optionally be
substituted by a substituent selected from a halogen atom, a lower alkyl group,
and an oxo group, and Ring B is a benzene ring which may optionally be
substituted by a substituent selected from the group consisting of a halogen
atom; a lower alkyl group optionally substituted by a halogen atom or a phenyl
group; a lower alkoxy group; a phenyl group optionally substituted by a halogen
atom, a cyano group, a lower alkyl group, a halo-lower alkyl group, or a lower

alkoxy group; a heterocyclyl group optionally substituted by a halogen atom, a
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al kyl phenyl group, a | ower al koxyphenyl group, a
hal o-1 ower al koxyphenyl group, a heterocyclyl group, a
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heterocyclic ring selected from the group conS|st|ng of thlophene furan
benzofuran, benzothiophene, and benzothiazole, wherein the heterocyclic ring
may optionally be substituted by a substituent selected from the following
group: a halogen atom, a cyano group, a lower alkyl group, a halo-lower alkyl
group, a phenyl-lower alkyl group, a lower alkoxy group, a halo-lower alkoxy
group, a phenyl group, a halophenyl group, a lower alkylphenyl group, a lower
alkoxyphenyl group, a thienyl group, a halothienyl group, a pyridyl group, a
halopyridyl group, and a thiazolyl group.

In yet another preferred embodiment, Y is -CHaz-, Ring A is an
unsaturated monocyclic heterocyclic ring or an unsaturated fused heterobicyclic
ring selected from the group consisting of thiophene, dihydroisoquinoline,
dihydroisoxazole, triazole, pyrazole, dihydropyridine, dinydroindole, indole,
indazole, pyridine, pyrimidine, pyrazine, quinoline, and a isoindoline, wherein
the heterocyclic ring may optionally substituted by a substituent selected from
the following group: a halogen atom, a lower alkyl group, and an oxo group,
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optionally be substituted by 1-3 substituents,

i ndependently selected fromthe group consisting of a
wha000m36at om a | ower al kyl group optional |y PCT/US2008/075700

substituted by a | ower al koxy group, a | ower al koxy

FeePodf rhomren g i) Gy RhigatpE SHoyEReEby 8.y

sGb@MQenﬁé@leé‘t@dQ?ﬁ?n %é’ﬂﬂ’lo ?I%Jﬂ)@ aEhellégéh Bf%fﬁﬁ R wWdrHky!
whi ch may opti onal be substituted 1-

gsoista halerlower awbgr@naeaﬂwers@kew gtoupr endtawfe»algflowpr alkoxy
g nsi sting of a halogen atom a |ower al kyl group
9 @ {-onal | y substituted by a hal ogen atom a | ower

al koxy aguaber Srieférréth embloddhentiof the lppeednt aheMtivnIRMGPA is a
optionally substituted &%ya hal ogen atom or a | ower
£

b&n%@&@ rigg opeh is suRstigy &gweﬁen R Ar Galonsk @l kgt 8IMP,
RATRAGE RS SRR Y S5 e S oA RAUPEER e
hetéfpbycgylcg:pup & vty sad obeyylggroup amd Fetb@cgtlgivgroup is

Sybgﬁtﬁ atped: %w%ﬁqﬁﬁrﬁgéﬁ%&{%ﬁr Ougpaﬁ@'eﬁpﬁé%y aLyPpRgroup, a
bk, £ 90, g

lawenglkoXyByrokipng A i s an unsat ur at ed rmnocycl ic

het erocycli.c ri whi ch optio be su stl

by 5 Farbehf el Sepef AR aRRe Y TRintehe e RS REamples
of lBorpBShS bf e fmaldFhewes eﬁ‘é&ﬁﬁo@ndj QnRreinlRiMy A is
group optionally substituted by a hal ogen atom or a

| ower al koxy group, a |lower a mﬁxﬁ roup optionally
substituted by a ‘ahQgen tonloh§ r_-al koxy group,

a cycl oal kyl groppa—a-c cloalkof , and an oxo
group, Ring Bis an
het erocyclic rlnﬁ‘%r n unsat%rated ffised

het er obi cyclic ring, optionally be

SUbSWrLe‘Héuﬁq?byRﬁa gDt Rae sy, piv S%H?Méderﬁ@gag%ed

fromthe group cdnsi’sti hg df a hal ogen atom a
habkogengatooy admdlogerabtom sahgdioxytgedubyaraalikakp gesupgtaonlkyl

I
g?ou;gméeﬁaloalkyl group, a haloalkoxy group, a hydroxyalkyl group, an

alkoxyalkyl group, an alkoxyalkoxy group, an alkenyl group, an alkynyl group, a
cycloalkyl group, a cycloalkylidenemethyl group, a cycloalkenyl group, a
cycloalkyloxy group, a phenyl group, a phenylalkoxy group, a cyano group, a
nitro group, an amino group, a mono- or di-alkylamino group, an alkanoylamino
group, a carboxyl group, an alkoxycarbonyl group, a carbamoyl group, a mono-
or di-alkylcarbamoyl group, an alkanoyl group, an alkylsulfonylamino group, a
phenylsulfonylamino group, an alkylsulfinyl group, an alkylsulfonyl group, or a
phenylsulfonyl group, and

Ring B is
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al koxy group or a phenyl group; a |ower al koxy group
optionally substituted by a hal ogen atomor a | ower

W@kwonss9gy oup; a cycl oal kyl group; a cycl oal KORGT/GS290$975700
a phenyl group optionally substituted by a hal ogen

t : hal o- |
o Ry ErERe AR or8 qeehnadsnest 2 HurBodiafom 2"
ral dgRRyatBR R Wity oﬁoﬂﬁgﬁm%ﬁlamo@rg}@ep% ayRbIolp: a haloalkyl

substituted by a hal ogen atom a cyano group, a |ower
growila lgaloalkoxw gl 4 fmy/vb‘oxsealkxugrgmm alxoxyslkyl GOk

PRI RRupl o ARG e A e RPR KRy B R gy
grdus lanmnakyop igreuns | d &ydv@alﬁ*dfzﬁburb U4 egelblkiidenemethyl group; a

substituents, independent sel ected fromthe group
cyelaalkenyirgrosp; a cmalpa&mxatgsﬁvp 8 PBaRYlIO%Y gsnuaglao@mnylalkoxy

t

SO B BBl I TR P B iy
gmlmmanralaammrmirai gmup groauipoxyh goyuy; mlédmx;@acbmnyl group; a

cl oal koxy group, 0X0 ro
08 ?bé gr ?%@ HWAPR- F?ﬁ 6@&406 kQéO%b%t ?'ﬂ‘éf‘@@ goup; an

B
a@rajkmsmmnybgmu;y aspjtmyistulfbegdl gmua, aaheg@rgraup mptianally
sy TtELEY Bnaterbadin & i wipth: Hh LR P Ao
|r&¥k?farﬁélké%y’gﬂﬁ}buﬁ halo&K&XPatdky adl %Wenéd@%ﬁ%?@'pkﬁﬁy

ﬂmoup a phenyl group optionally substitute
|nyi§>r>ﬁy('ﬂr©ln@ Ameyenor Qrallﬁplarranp(gr\@mp # egrbagiaiigroup, or a

r@ \(ﬁi% KX%@E%@“@V@@@U% h&ﬁ% e&@ %qqgjlgrgp&?g)tl%alﬂ/ substituted

0 ]¢: ! h@lbgéh )ﬁt@mbéth/IaH@ gfodpy, an dﬂa I@fl@ﬂpaé amoaa(w?amp an alkoxy
group, a |lower a gr oup o-l ower al k gf]rou
QéOLI'R)\ﬁefﬁa@ﬁlKQXy 9@9%@ @ﬁrbamwl arauiwer aamzwrgilrmwlcqhamoyl

g?ou wirRA@llyl F@ﬂaeat%r er ocy&rggaﬁHesteﬁﬂ}nghs t#g}r/eof to form

dturat ed rmnocyc I'c ring
an alkylene group; and

R*, R®, R* and R* are each independently a hydrogen atom; a
halogen atom; a hydroxy group; an alkoxy group; an alkyl group; a haloalkyl
group; a haloalkoxy group; a hydroxyalkyl group; an alkoxyalkyl group; a
phenylalkyl group; an alkoxyalkoxy group; a hydroxyalkoxy group; an alkenyl
group; an alkynyl group; a cycloalkyl group; a cycloalkylidenemethyl group; a
cycloalkenyl group; a cycloalkyloxy group; a phenyloxy group; a phenylalkoxy
group; a cyano group; a nitro group; an amino group; a mono- or di-alkylamino
group; an alkanoylamino group; a carboxyl group; an alkoxycarbonyl group; a
carbamoyl group; a mono- or di-alkylcarbamoyl group; an alkanoyl group; an
alkylsulfonylamino group; a phenylsulfonylamino group; an alkylsulfinyl group;
an alkylsulfonyl group; a phenylsulfonyl group; a phenyl group optionally
substituted by a halogen atom, a cyano group, an alkyl group, a haloalkyl
group, an alkoxy group, a haloalkoxy group, a methylenedioxy group, an
ethyleneoxy group, or a mono- or di-alkylamino group; or a heterocyclyl group
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optionally be substituted by 1-3 substituents,

i ndependently selected fromthe group consisting of a
wha000m36at om a | ower al kyl group optional |y PCT/US2008/075700

substituted by a | ower al koxy group, a |ower al koxy

: tionall titut hal t
oPhigRn R st Res by Relogs imicy 7 ame Gieues a2\ RUdRiRy?
Gl gPLEb, 3 QK@X}Q@I‘@M@) orf RSIoBIKoky Jolssat ur at ed
nonocyclic heterocyclic ring or an unsgturateg fﬁ§

het eﬂ\&m*ed;refer@dlswgc;orea@lun@wh@mlalR el oY1, ddal Ry, pad R™

7Y 8Rbh Gl ARy BB 2 hPHGET réﬁcee”ﬁh%’f%ﬁ? iy Soup,

aaﬁéquiloxgé'oamylcg?rbupnétlldvyersam@*y greupdoby phehgl @oep; at om
owgr a group or a phenyl group; a | ower al kox
grou;R pﬂpld%aﬁr@ egglwdetwéenwadwﬁgﬁgbatom ¢hhalpgan atom; a

RIS, S 8PowRe SHEH BRLIEY | GPIabr Rl SRS pheny)

roup opti
ghaup getioradligraubstiityed by garrmjogeraatamm cyadny raympoapowar alkyl

R oBIP- Q1 RESUY ETUR: @ et BKBByBIHP. S Gl ower alkoxy
g%ﬁ %ﬁ'e'tﬁ&lér#@ﬁéh{(@r‘o%g) QM e"{‘hﬁ@ﬁ%@h ”b LYHQi-lower

up, a l‘ower al roup, yl group,
aﬂ<yllammo grblkpxg cgrizampoyd igrauhairea nower oat klox\wr @tlolgarbamoy!

R P T A ST s et
caRg gf"oub""atIB\Afe?% v\grdu@) % 18P gIkbRe Igilodb)?d ¢arBBmayl ?Ebuﬁ or

I's a benzene ring may opt i ona substitu

akmoaomn didewenalky|casbarsagrgrauryor I@ cﬁﬂd Bpat arerianded to each

S he i stne o B Dk ARG Bt bl "

rmnow‘él R®, Rét @m@G&%bne:emm@d@pememm@hyd@ged dtosed
het er obi cycl ic ring which optional ly
halggen atgre @ lpyer alkyl gigys: At! l?i?rﬂoéNer ﬁ&ﬂ@ﬂ@@rﬁ |oyver alkoxy

g?&f;g%%dhr%éc@vépﬁlkgkggfb nnsl sting of a hal ogen atom

gr oup ally substituted by a
hal ogrenthat preferred i heoylpaymnaip;wrich Rivey Bas koxy group;
a phenyl group optionally substli?iaut ed by a hal ogen

S
|1
5a

R

H

wherein R* is a phenyl group optionally substituted by a halogen atom,
a cyano group, a lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group, a halo-lower alkoxy group, a methylenedioxy group, an ethyleneoxy
group, a mono- or di-lower alkylamino group, a carbamoyl group, or a mono- or
di-lower alkylcarbamoyl group; or a heterocyclyl group optionally substituted by
a halogen atom, a cyano group, a lower alkyl group, a lower alkoxy group, a
carbamoyl group, or a mono- or di-lower alkylcarbamoyl group, and

R* is a hydrogen atom, or

R* and R are bonded to each other at the terminals thereof to form a
lower alkylene group.

Further more preferred is a compound in which Ring A is
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atom a cyano group, a |lower alkyl group, a hal o-Iower
al kyl group, or a |l ower al koxy group; a heterocyclyl

w@e@ap3®p i onal |y substituted by a hal ogen at oPgT/EHS2008/075700

cyano group, a lower al kyl group, a halo-Ilower alkyl
group, or a |ower al koxy grouEzaand an oxo group. In
anot her nore preferable enbodident of the present
invention, Y is linked &?thel3-pesition of Ring A,
with respect to X being the psition, Ring Ais an
unsat ur at ed nonocyclic rQCyel i c ring which may
optionally be substitut by substi tuent sel ected
froma hal ogen atom a | ower al kyl group, and an oxo

gr ouvhersil R¥*Ng athdiGgen BN, enRWdrzkyMaréUp, BR% lower alkoxy
optional |y be sybstituted by a substituent selected

arelamaneeR G ranshREoarei hydrage Aton s AnsgRINGB éim  a | ower

al kyl group optionally substjtutgd by a hal ogen at om
or a phenyl group; alo group; a phenyl
group optionally substi t ut[bd y a hal ogen atom a

cyano group, a lower alkyl gro pz,5aa hal o- | ower al kyI

group, or _a J.ower al kox %rou het erocycl yl gr
opt i drel %ub%?lﬁhﬁ'“é(bg%&” aPFH&”@Eﬁéﬁu*a$t8\¢ﬁeda®y%ﬁ8b$t'tuent

s%fe‘?:?éq fr8m @ ‘é%hs@ﬂﬁb‘ Bf gfhahtfﬁ& étB ﬁ}ene r OEEQ lower

or a |ower al ox group; ower
amyégmtﬂbladwaéadwmerealkplfgroupaa lm@reajkmm,r@wpl, adnalo lower alkoxy

h |
O AP oL Sr B e D fouBre SrMRATIoH Soum ang 2 pmpno-
ORI HIRNGASERIOyY gREIPeH BThetE Yyl cABTSUBRttLted

oxygen atom and a Sul fur atom re Specifically,
byrahalpgea atore, & ¢yane gréumphlomer adsyhgmup, ailewraalklosy group, a

o5 Brol 2 o BN BB YLTh P s

ht/hr@ml aioanﬁe{@bJ(mynsat urated fused heterobicyclic
ring includes a 9- or 10-nenbered unsaturated fused

het eﬂ@melpéefﬁra@e@mmqlmeﬁg R apheaykgrouatasiignally
|
SUPSABEELEN S N PR o Eifiofordbl ARF e IR arBllo K8 lower

alkyl group, a lower alkoxy group, or a halo-lower alkoxy group; or a

heterocyclyl group optionally substituted by a halogen atom, a cyano group, a
lower alkyl group, or a lower alkoxy group.

In another preferable embodiment of the present invention, a preferable
compound can be represented by the following formula IA:

(1A)

wherein R*is a halogen atom, a lower alkyl group or a lower alkoxy
group; R® is a phenyl group optionally substituted by 1-3 substituents selected

from a halogen atom, a cyano group, a lower alkyl group, a halo-lower alkyl
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are indoline, isoindoline, benzothiazole, benzoxazol e,

i ndol e, indazole, quinoline, isoquinoline,
whem20s39Dphene, benzofuran, thienothi ophene, BETUS2008/075700

di hydr oi soqui noline. In a nore preferred enbodi ment of

9}‘}‘2@3 (p?:) elsent |H%3(V§£E,§ﬁ B% pgi'pn@g,gr %&ogygﬁ’aéf Inqe Uwr@hr?ﬁenedlogy
g%r?cérﬁ@'thfﬂ %W‘QF&I@léoméﬁasblsélLIBG/ePfalk@/ld?ﬁlh@gﬁauété)m
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5 hbfitest dtbar @l Ganotgrbepna idvwerr@k@rgpeys, 4 Ralotlb@efalkyl group, a

optionally be substituted by a substituent sel ected
lgwemalkeny @@uPe@inaie @?Wﬁfpam@%%%@eﬁ na@nan or fidgwerpalkylamino

g%t%ﬁ yz% }am\l\%ﬁ ggcitﬁy% g:gﬁl%no OFG* Igm}e?‘ﬁﬁ{glcaérgé%oglré%ep and
tsmyldcugzen atokoy FgBrammR aammgetmma a fuskdlbeplzeny ring

gt Biavbe Rittyitog ol haoRBIGoR: elowSbnbucaroap g ey fower
10 a‘H{ gRour? ah@%%%%}doﬁygr&ﬁpgg h%ﬂfjlo@vértklll?&)@gré QFOUD In

t “anot her prefer nment
|s amn armafaualdeaﬂnh@memlﬁ% isheehelogendtom orlen@v\car aikyl group,

s et s Cused ek or 0L £yl €108 58k 35 P LM uent
sdidtyely ﬁbﬁp&Hb%lehrlﬁomdb%h@'q@ﬁé‘z@kﬁver@kﬁé@é@p a halo-lower

pyrazol e, di hydropyridinée ydroi ndol e, i nd
alkytigrasive 2 lpyer alkoay gpgun. hlalﬁéowgya%@m@rowp;|anr@|ethyéenedloxy

15 oih PRy BB BraltlE BRa’ CuaBhEL i ibfeldrBe T o

chftfarho}! [ PBimdardl @Wisnc drali-aesr akyaamrb@nﬁcswgro@ oy la
group, and an oxo_group, and Ri n(t; is a benzene ri ng

hﬁtﬁr@ﬁyw;gr@w .syhﬁhltuye%féy dubsubatifiyerds gplested fham th@é]ﬁ@up
f I 0
ﬁ‘su@ﬁﬁ@ﬁ{(% h%gl%r%éheatbﬂl aowd?]%o%% ll(@\/lv@rgélgﬂa}ogb,l %\}R,S?’ lower
atlyk groupg mdower atkdxp ghauim-d lealerlowkek abkpxy group, a mono- or di-
20 lower alkylamino group, a carbamoyl group, and a mono- or di-lower
alkylcarbamoyl group. The chemical structure of such compounds are

represented by the following formula (IA"):

(IA)

wherein R* is a halogen atom, or a lower alkyl group, Ring C is a phenyl
25 group substituted by 1-3 substituents selected from the group consisting of a
halogen atom, a cyano group, a lower alkyl group, a halo-lower alkyl group, a
lower alkoxy group, a halo-lower alkoxy group, a methylenedioxy group, an
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group. In a further preferred enbodi nent of the

present invention, Ring Ais a benzene ring which is
waewen3vet ed by a hal ogen atom or a | ower al kyPCYUS2008/075700

and Ring Bis thienyl group which is substituted by

h | het whi ch said
nirod Sl dhatmter shiraa s ohulheiaaivigrove.
ahuh B6RBL bt bR Al R BETO)AoRphal SURREBEATY Groganc

group, a |l ower al kyl” group, o- | ower al group
sabsiiutad by kekgukptitugnts aﬁ@ctaedwﬁsom toeegroap lcomslsgmgaoba halogen

a8hr 4 Ekare O BB ARGl O TP e RSB0 £ e
alINngLg#@u@ @hﬁl@qw@r ngﬂomﬂ) me%nbs ondelower aidgamind2goup,
, and b are each inde endently a
ar?ﬂ:bé"g"@ﬁ' @ﬂ%‘ﬁ} aad ﬁam@@@nomldﬁweaawma&@mgy dipyPan
0 .
nal od Bt preRtaBle Yndaie, Ririebag s Brent ik Bingtiuted

bgr1GBQubamtuehtsoseled:tbdﬁrsorgItrmlgrow\ccmsheilmglofg;r loalpger@mtom, a
al kyn cl oal kyl

C&?‘&%Sﬁ?%lq '8@’@&@\%% GrouRY @J‘ﬁ?'géo‘%grc@@ﬂlgf@%\w a i Alkery
QPh&%Low¥r grkeseggr&?)%@yé migrdYBr dﬁlo%?@@ﬂ%ﬁ%r‘ﬁ??@’group, or

up, a cyano gro nitro group, an am no group, a
arimtepoogclyug raalpksubsstituted Oy augy bstitu et lsatenyechfromothgrgrapp

PSR hiii B0 2 SR RRORT ¥ B LB e
ag{y@QR)u@% lalviey bikelk{; groiEra El%nfibuliéwe@l alkoxy group.
phenyl sul fonyl am no "group, an al kyl sul finyl™ group,

aI Ky Aseen®HEM ¢ eempognd i phiahyRing @@Wpf@mt@rouar&wbstltuted

Wk ARG S HIS oo & Bt BT ) SRS, i

gﬁdgllhﬁcgglgg{(e@ Wox@@r@bb)ﬁk ggfa%HRT\Aé@rl &Ré)@a@ﬁ@a'p, or l@g@ter@ﬂclrl
g@qm@ubgltute%rby a hal%gen gtgr)%y% cy%noggrrgbjg, a %r\]/veall’ allgﬁ g?oup, ora
lower alkoxy group is preferred.

A preferred heterocyclyl group includes a 5- or 6-membered heterocyclyl
group containing 1 or 2 hetero atoms independently selected from the group
consisting of a nitrogen atom, an oxygen atom, and a sulfur atom, or a 9- or 10-
membered heterocyclyl group containing 1 to 4 hetero atoms independently
selected from the group consisting of a nitrogen atom, an oxygen atom, and a
sulfur atom. Specifically, a thienyl group, a pyridyl group, a pyrimidyl group, a
pyrazinyl group, pyrazolyl group, a thiazolyl group, a quinolyl group, a tetrazolyl
group and an oxazolyl group are preferred.

In a further preferable embodiment, Ring C is a phenyl group substituted
by a halogen atom or a cyano group, or a pyridyl group substituted by a
halogen atom.

In another preferable embodiment of the present invention, preferred is a
compound in which Ring A is

44



10

15

20

phenyl al kyl group; an al koxyal koxy group; a
hydr oxyal koxy group; an al kenyl group; an al kynyl

wWQ@e@ap3s9e9 cycl oal kyl group; a cycl oal kyl i denene€hiy52008/075700

group; a cycl oal kenyl group; a cycl oal kyl oxy group; a
phenyl oxy group; a phenyl al koxy, group; a cyano group;
a nitro group; an amno groupR a nono- or

di - al kyl ami no group; an Rrf i N0 group; a

car boxyl group; an al koxyca group; a carbanoyl
group; a nono- or di-al ky,ca moyl group; an al kanoyl
group; an al kyl sul fonyl dfm ;
phenyl sul f onyl am no group; an al kyl sul fi nyl group; an
al ky wdréiam?® igatistogen afdemyd Rwdramyl ges ! br adoeealikoxy
group optjonally substituted by a hal ogen atom a
gEgumh @ngr BUENdR " aaneyhydseerip atomgianskbiRiogl B i oup, an

al koxy group, a hal oal koxy group,_an al kyl enedi oxy

group, an al kyl eneoxy QuP Wpoho- or di-al kylam no
group, a carbanoyl group,)| or|la fipno- or
di - al kyl car banoyl group; &l grocyclyl group

optionally substituted by a hal oden atom a cyano

gr OURyh RGN KW IRBULe é%ich"’}h@@ééﬂderﬂg%“@/dré etk ya

group, a hal oal koxy group, a carbanoyl droup, or a

hatogen atomdia-laivey bt omupy b alodgyeraalkR4poamda Reeeraallgoxy
onded to other at the terminals thereof to form

b eqch
IEQURy OF A RAHRIQWETRkOXNET ¥, Rsb, Rac and Rsc are each

I ndepeaA6INer YispetbsithE pResEr® Mventiba! peeeraBlo8karfples of the
hydr oxy group; an al koxy group; an al kyl group;

a
CRENRSAINRY INgjHde B; comprUnshlepsesenied by the follpuving jeimkya 1B:
group; an al koxyal kyl group; a phenyl al kyl group; an
al koxyal koxy grqygé a ydroxyalkoFy group; an al kenyl
group; an al kynyl

: ,Nﬂ\s& kyl group; a
cycloalkylidengnethy| grpup; |l a_gycl oal kenyl group; a
cycl oal kyl oxy gremp; Py gooup;  a phenyl al koxy
group; a cyano group; nidy o group; an f\m no group; a
mono- or di-al kyl am@0 ‘Y)up; an al kanoy & no gr oup;
a carboxyl groypy anlal kQxycar bonyl group; a

X OH

O

wherein R®, R? and R'° are each independently a hydrogen atom, a

halogen atom, a hydroxy group, an alkoxy group, an alkyl group, a haloalkyl
group, a haloalkoxy group, a hydroxyalkyl group, an alkoxyalkyl group, an
alkoxyalkoxy group, an alkenyl group, an alkynyl group, a cycloalkyl group, a
cycloalkylidenemethyl group, a cycloalkenyl group, a cycloalkyloxy group, an
aryloxy group, an arylalkoxy group, a cyano group, a nitro group, an amino
group, a mono- or di-alkylamino group, an alkylcarbonylamino group, a
carboxyl group, an alkoxycarbonyl group, a carbamoyl group, a mono- or di-
alkylcarbamoyl group, an alkanoyl group, an alkylsulfonylamino group, an
arylsulfonylamino group, an alkylsulfinyl group, an alkylsulfonyl group, or an
arylsulfonyl group; and

a group represented by:
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car banoyl group; a nono- or di-al kyl carbanmoyl group

an al kanoyl group; an al kyl sul fonyl am no group; a
wWek@apsze f onyl am no group; an al kyl sul finyl grPOUPS20881075700

al kyl sul fonyl group; a phenyl sul fonyl group; a phenyl

group optionally substituted Q% a hal ogen atom a

cyano group, an alkyl group, ajhaloal kyl group, an

al koxy group, a hal oal koX ~a net hyl enedi oxy

group, an ethyl eneoxy §roup, nono- or

di - al kyl ami no group; or-ag yl groupoptional ly

substituted by a hal ogen atomya cyano group, an al kyl

group, a hal oal kyl group, an al koxy group or a

hal od8 koxy group. Mre preferred is a conpound wherein

Rla , R2a , R3a , Rl%, R2b, and RSbO’;\re each

i ndependently a_hydrqgen atongém hal ggen atom a | ower

al kyl group, a ha wef al kylg/ 15 Ng~ | ower al koxy
; a

group, or a phenyl 1 re each

i ndependent |y aR enRat om,, tom a | ower
al kyl group; a hal o-lfower g|Kkyl » a phenyl - | owner

al kyl group; a phenyl group optionally sub&tituted by

a hawigeeinsRBrandeRByare@aghdngependentigra laydephegmtom, a a
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group, a carba roup, or a nono- or

asokyhikaxpgnap, agr dkenyl groep,rast alkpyl grolip.gr oygoalkyl group, a
el etesniaPo ot gt AN b oap ok AHARHS Brque. an
aBAeRAGEUp, @ Cﬁr‘?lal@&g@r@@@ﬂb cPandlgrduparnitd kyd R rheamio

h
group, or R4a and R5a are bonded to each other at the
grewiman@osot pediealkyleine graup, [asvalkyladlopnyiaanige @ueup.énd

R alHuar of MERRAEN QBER = AP EREPIRLE. Smanp- og o
alglcarbamey glokip| agaikamoyBgrlotipe Bin &llkyOIfodRino @Fo@p, an

hal o-1 ower al koxy group. Further preferred is a
apdsyinvieminogirel. & alkyisulfinyl group, an alkylsulfonyl group, or an

arylsulfonyl group and R® and R are each independently a hydrogen atom, a
halogen atom, an alkyl group, a haloalkyl group, or an alkoxy group.

Among the compounds represented by the formula IB, more preferred is
a compound in which R?, R? and R'° are each independently a hydrogen atom,
a halogen atom, a lower alkyl group, a cycloalkyl group, a hydroxy-lower alkyl
group, a halo-lower alkyl group, a lower alkoxy-lower alkyl group, a lower
alkoxy group, a cycloalkoxy group, a halo-lower alkoxy group, or a lower
alkoxy-lower alkoxy group, and

a group represented by:
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wherein R4a is a phenyl group optionally substituted
by a hal ogen atom a cyano group, a |ower al kyl group,

wa@2vakssobower al kyl group, a | ower al koxy gr oupCT/HS2008/075700

hal o-| ower al koxy group, a nethyl enedi oxy group, an

et hyl eneoxy group, a nono- oQ)di-Iomer al kyl am no

group, a carbanoyl grouE&ior nmono- or di-| ower

al kyl car banoyl group; o ocyclyl group
optionally substituted by a|halogen atom a cyano

group, a lower alkyl gre r al koxy group, a

car banoyl group, or a nono- di -1 ower al kyl car banoyl
group, and 3§a gs a hydrogen atom or R4a and R5a are
bondedereindAChRot arereaah indeperdenitlya bydiegesattomoath@liegen

Bt e ARUEEN S Kool glBhel R PP 28R EGatbu. 2
halRiewer diigMgFou, kyloweh @tkdxyddwar BIRYEGroabK @Xdwer &IKkexy group,
and R2a and R3a are hydrogen atons; and Ri n@g Bis

avgvstaslkpxxaarous, a hpleelower WRUP PR [ovey ehiaxyriged alkoxy
[ d fromthe group consisting of

ggg%%g%g@%g@g%weé%@bﬁ%ﬁgroup, a |l ower al kyl group, a

hal o-1 ower al kyl group, a | owed al koxy group, a

hal o- | ower al koxy group,--génoniy- gr di-I ower
al kyl am no group, a carbanoyyf grup, and a nonoor
di -1 ower al kyl car banoyh, gr oUR; g heterocyclyl group

optional |y substituted byRa hafogdh atom a cyano
group, a lower al kyl group, a Yower al koxy group, a
car bayroyl group, or a nono- or di-Iower alkylcarbanoyl
group, and Rba is a hydrogen atom and Y is -CH2- . In
nore preferable enbodi nt, RAQ is a phenyl group
optionally substitutedR hallogen atom a cyano
group, a |lower alkyl gro%bs haf o- 1 ower al kyl group,
a | ower al koxy group, or oAower al koxy group; or
a heterocyclyl group opfi‘onal I§ suUbstituted by a

hal ogen atom a cyano group, a

wherein R® and R™ are each independently a hydrogen atom, a
halogen atom, a lower alkyl group, a halo-lower alkyl group, or a lower alkoxy
group.

In another aspect of the present invention, preferable examples of the
compound | include a compound represented by the following formula IC:

(1C)

o)
wherein Ring B’ is an optionally substituted benzene ring, an optionally

substituted unsaturated monocyclic heterocyclic ring, or an optionally
substituted unsaturated fused heterobicyclic ring.
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| ower al kyl group, or a | ower al koxy group. In another

pref erabl e enbodi nent of the present invention, a
wee@besza e conpound can be represented by thePCT/US2008/075700

following formula 1A wherein RAis a halogen atom a

I . al ; . RB i

phenyiret Shlp BB TRSRP B e Bap Pl ctogyreosng and a”
h%t&ébyéliéqnigs bof Sﬁ\ﬁlﬁléhfrﬁgﬁhévé‘ al RARAIRNAE) saleedNPom the
group, a | ower kyl group, a hal o-1ower al kyl group, a

greneconrgigting ota bat@gea damo al ayaee gadwexd loyveasadkyl group

opRTNER R ¥ Bt Ry Blp i EPS g RO B JRRR1 "
sUBSMtuted) by b -Halygn alolty|CidnerIRENoYI §idRdip; 8MMmeéno- or di-lower
het er ocycl yl group ogct)l onal |y substituted by 1-3

adiyninoUEALR; & Vet d XMF@%%QM@@ carbamoy| gipaiRpa mono-
ardﬂb%eraalrk (‘f‘é‘ﬁfoaﬁ{d(}’ércﬂfg %{%heﬁyh@e na%%ﬁbsﬁﬁ%%%y a

ower al rou
substuxuem(s)obeléct\ad rframh layH aog eroatpno, Laacyawcng:rdw@rrayd)wgr allkp|,

nono- r al kyl car banmo ;. and Rc |
9(%%98%’@92'&{ SéibéFﬁUt%f %?28 f}ﬁ%%g% am@yqvw%@t‘flf@w gpEpP pptionally
u
SHEFAUIRPBE MRIGIdMoto 2ol ehanBhgiobyh o &t diloyer
atiytampinoggroopea Ioamecrmdyowoattpnrmi geoUmIaocammmoydlgkmw ora

f mbodi ment
gt dbWel RV Ehiioy BSD: Reterary b b e S ay
sBBsﬂltﬁtéwW‘M|su%9t‘d1@nﬁ(§}3§éléét%qﬂ)rﬁ)é Hal@gérﬁl@ﬁimt&%?éﬁo group, a

sel ected Troma ogen atom a cyano group, ower

lewenalkyrasapp O@tlﬁraalty subssituted loyla alegen asomoadowen allssgy

gﬁ%ﬁpt@ﬂ@tﬁ%ﬁﬁﬁﬁd@v éo,ﬁ%%gé,ggﬁmaa BdPAIRRERA 8P, a

n@driot | i newelr fik@aning grdiyerbwer Qukbx%@endoﬁyll‘gm@p, o1
di -1 ower al kyl car banmoyl group; or a heterocyclyl group
cgtnﬁwyhgr@wp By ameney Bs df- loweeri ek ydearbamey! gicsiRy BR@lkylene

SRS EPISPR BRAP" 2, oper T o) R Evane oron, e
aI koMorgrmaferauermdam;ilesvef RilgkBXinclyideuspbezenzndng which may
be su%m?tuted by a substituent selected from the group consisting of a halogen
atom; a cyano group; a lower alkyl group optionally substituted by a halogen
atom; a lower alkoxy group optionally substituted by a halogen atom; a mono-
or di-lower alkylamino group; a phenyl group optionally substituted by a
halogen atom, a cyano group, a lower alkyl group optionally substituted by a
halogen atom, a lower alkoxy group optionally substituted by a halogen atom; a
heterocyclyl group optionally substituted by a halogen atom, a cyano group, a
lower alkyl group optionally substituted by a halogen atom, a lower alkoxy
group optionally substituted by a halogen atom.
Preferred compound of the present invention may be selected from the
following group:
1-(B-D-glucopyranosyl)-4-chloro-3-(6-ethylbenzo[b]thiophen-2-

ylmethyl)benzene;
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al kyl am no group, a carbanoyl group, and a nono- or

di -1 ower al kyl car banoyl group. The chem cal structure
W@RoossIeconpounds are represented by the fol | P@I/H§2008/075700

formula (1A"): wherein RAis a halogen atom or a

| ower, al kyl grou Ri. n P! nyl_ qroyp

subst1F@Db@iu‘ggpng@°§Y&)6‘gicﬁm rﬁ@p@:iihiaao%d) fomthe
t&éﬁ%ﬁqé{ﬁ:ﬂﬁj‘e‘ﬁzbﬁg; of a hal ogen atom a cyano group, a

| ower alkyl group, a halo-Iower alkyl group, a |ower

al koxy(PgPeglpcoryrandsy FHwbloraidkxphemydZsthienyl- methyl)benzene;

i -1 S SR RS SR Y ER SR T ana
tiveAPmedylfbenizener al kyl car banmoyl group; or a

hetero(i%c yl group substituted by 1-3 substituents
sel edt DfQ'@%RW@”%Y&WCBM@J?SE&(?QDHW@'Wé)‘%gen at om

tﬁeﬁﬁlﬁ{é%)%b%%&ené‘- | oner al kyl group, a halo-Ilower alkyl
grotip, & 1ower al koxy group, a hal o-1ower al koxy

gr oud-(RaDryincopyPanos i J-dnesth gl 3-yb-4@ropamidioyp-2- a

car banpyl rouR,_and a nmono- or di-|ower
”arawm%%ﬂm%wﬁ §roup. In a nore preferabl e enbodi nent,
Rin -i--&;@'? 0
subggﬁﬁugn % S Ige“&?%ﬂip%%gﬁn#tgi[%ﬁ%@%@?i2ng of a
thehygwthdioemzeaecyano group, a | ower al kyl group, a
hal o- | r alkyl gro | 0 | kox roup,, a

hal o-THEr9 e RGBS IRk S L ENaPNE PV Baer

tiAbkyhfEthibedizeHe; or a heterocyclyl group substituted
by a substituent selected fromthe group consisting of

a halld@eh-glueonyranesyiné-nogtbulp3-[ar(6-duero-atoyyidygr dup, a
| O- I .group, a |lower al koxy group, and a
tfﬂ%p@ﬂeﬁtﬁ@beﬁz%éy group. Anong them a conpound in
whi ch -(@-D@I@cc'bpﬁ/ranWMJChWréi@[&@OMdrbbﬂ-@?riW)-@-
y

hal ogen atom a cyano group, a |ower alk group, a
thignymesdioeazrye; group, a | ower al koxy group or a

T AL O
tliekyimegnyllggnzenea | ower al koxy group is preferred.
1-(B-D-glucopyranosyl)-4-methyl-3-[5-(3-cyanophenyl)-2-
thienylmethyl]benzene;
1-(B-D-glucopyranosyl)-4-methyl-3-[5-(4-cyanophenyl)-2-
thienylmethyl]benzene;
1-(B-D-glucopyranosyl)-4-chloro-3-[5-(6-fluoro-3-pyridyl)- 2-
thienylmethyl]benzene;
1-(B-D-glucopyranosyl)-4-fluoro-3-(5-(3-cyanophenyl)-2-
thienylmethyl)benzene;
the pharmaceutically acceptable salt thereof; and the prodrug thereof.
Particularly preferred compounds of the present invention include:
1-(B-D-glucopyranosyl)-4-methyl-3-[5-(3-cyano- phenyl)-2-
thienylmethyllbenzene, or a pharmaceutically acceptable salt thereof, or a
prodrug thereof;
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A preferred heterocyclyl group includes a 5- or

6- menber ed heterocyclyl group containing 1 or 2 hetero
wat@aw3isntdependent |y sel ected fromthe group cRCEUS10081¢75700

of a nitrogen atom an oxygen atom and a sulfur atom

R Gl T e R S L VA
HSERREIRNEEH-ENE, 61 o PhairhaGARRaRY BBteRBbRSIARCAIN N 2

and r atom Specifically,” a thienyl group, a
ppydrugythergoiup, a pyrimdyl group, a pyrazinyl group,

K S T R

tipeayiatated]odnzene f oi & Eﬁérrﬁéﬁuﬂfo@h&' ecespiabiengint thefo1%orGa
IS a phenyl group substituted by a hal ogen atomor a

PE9AHE 198 ®P, or a pyridyl group substituted by a

hal t f f th
or caan B Ran BT BFnRIE - R RTR 2 "
trﬁengrrmthyal]szene &, d phasmacduticathe aceémableasdltomerecﬁj dryad

| ower al koxy group, and R2a and R3a are
pg@‘ﬁ'PS ‘ﬁr oms; and Ring Bis wherein R4b and R5b are

each 1eRadagchiod PR 1 genuprds g o
thibhyimetlgylmm&oe @ hpherhaceirticall k aggejablemsaltl theeaodt drea

é)e hof he present invention, preferable exanples
PEPdrigdne®&®5ound | i ncl ude a conpound represented by

the folg- D%I@@oﬂﬁéﬁ%&ﬁ) 4 Bhiorb-B-® ﬁi?oroRQ cydyR0 are

each independently a hydrogen atom a hal ogen atom a

tgaylmgihy lengenanorad Rbaimaeaidisallnacegigbleggadbiipereot, or a

(?%BI lthé 0group, a hal oal koxy group, a hydroxyal kyl
§ ¥ | koxyal kyl group, an al koxyal koxy group, an

al kenng Drgnumpmn@éwmchmoww(mﬂml Géﬁykwlyl)ng-oup a
cycl o i denenet hyl group, cycl oal kenyl up,
tr@l%ylmtw]t&wegeoqpa pgﬁrmaceutlcally acceptable salt t ereof or a

prodrug thereof; and

1-(B-D-glucopyranosyl)-4-fluoro-3-(5-(3-cyanophenyl)-2-
thienylmethyl)oenzene, or a pharmaceutically acceptable salt thereof, or a
prodrug thereof.

Abbreviations used in the specification, particularly the Schemes and

Examples, are as follows:

BFsOEt, = Boron Trifluoride Diethyl Etherate
DCE =  Dichloroethane

DCM =  Dichloromethane

DMAP = 4-(N,N-Dimethylamino)pyridine
DMF = N,N-Dimethylformamide

Et;SiH = Triethyl Silane

IPA = Isopropyl Alcohol

MeOH = Methanol

MTBE = Methyl-t-butyl Ether
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aryl oxy group, an aryl al koxy group, a cyano group, a
nitro group, an am no group, a nono- or di-al kylam no

wW@e@op3ssen al kyl carbonyl am no group, a car boxyPCHD820p8/075700

an al koxycar bonyl group, a carbanoyl group, a nono- or
di al ar banoyl groug, | kanoyl group, an
alkyﬁ@bffonylaninﬁ gr@ﬂB&ﬁ¥ﬁ“8ﬁ3FéU?fonylanino gr oup
an afgy!l sul finyl groupsetBladifey! sul fonyl group, or an
aryl sul fonyl group; and a group represented by:IS
wherBiln R6a and R7a afeirawerofuratependently a hydrogen

atom a hal ogen atom a hydroxy group, an al koxy
group, an al kyl group, a hal oal kyl group, a hal oal koxy

gr oufy ganéhailriox gaiydreial ase it |@prabk@dYWétka/Frcﬁiu@ugxhlam good
al koxyal koxy g rou&) an al ken group, an a

h@ﬂemg qgalitigst ddijenallyolas, Coarlra9lzglaialsr%ylt ﬂ%@rfeé%e%mat the

: |
oRAIR i< BroBl LA KU AP pufe S8 LABANAO TR URa0R"
famrrﬁulatl@muonneenemtmg pgfanmraceatlcrmm@qulmrmelmtsaridystpwufmtuons

ST KOk GRRFIRSRG S8 Apeoaotar Hhuy T A the ieguchpe in
f(gin? lﬁs‘uﬁcf e @Mbrﬂﬂé’ﬁﬁd e%gllyabhéﬂ‘oﬁlq%goft'% pi&ferred that the

m no group, an ar | 'am no group,
pmdwdt logl stalblelfnyextgnde@ peandabkymwmmqtlth@ neeag forospemialized

ryl sul f group and R6b and R7b are each
SF%%@S&RH@W%P? a hydrogen atom a hal ogen atom an

al kylAsgﬁéwher@wh@Jn@Hskdhem.@@hotézf tr@@tahkﬂédla@é@w@rm shall
g?]@.t(he corrpounds repr esent ed by the formula

dieeompourd is pespolindg faimwhich lsesepmtgﬁ@rrhaoy solid

r@r@«ﬁ%ﬂ SRErEERTGPO gy NP SR BIEG 0Bt 4 0ironment

1M e repviyodimneRt, the chknmmumf f@rrhlalaqr)l teecorapdund 6f forpulaa(l-S),
| ower al koxy- | ower k ower al koxy grou

ta BQEPRHN 6 oG oK Ths POt ARs T Gh e GO OTdormula
(I-8Y'8hd / or the crystalline form of the compound of formula (I-K) is present
and / or prepared in an isolated form.

As used herein, unless otherwise noted, the term “substantially pure”
shall mean that the mole percent of impurities in the isolated compound is less
than about 5 mole percent, preferably less than about 2 mole percent, more
preferably, less than about 0.5 mole percent, most preferably, less than about
0.1 mole percent. In an embodiment, the compound of formula (1), the
compound of formula (I-S), the compound of formula (I-K), the crystalline form
of the compound of formula (I-S) and / or the crystalline form of the compound
of formula (I-K) is present and / or prepared in substantially pure form.

As used herein, unless otherwise noted, the term “substantially free of
a corresponding salt form(s)” when used to described the compound of
formula (1) shall mean that mole percent of the corresponding salt form(s) in the
isolated base of formula (1) is less than about 5 mole percent, preferably less
than about 2 mole percent, more preferably, less than about 0.5 mole percent,
most preferably less than about 0.1 mole percent. In an embodiment, the
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al koxy- | ower al koxy group, and a group represented by:
| Swherein R, R are each independently a hydrogen

waresdmehal ogen atom a | ower al kyl group, a PCT/US2008/075700

cycl oal kyl group, a hydroxy-1lower al kyl group, a

o R A T B o
f&ﬂﬂtﬂa |(PK6”thé'cH@Eéflln§Jé RBthh oﬂhe%dn%&!no%ﬁ%?%ul m@) and / or the

koxy ?rou or a group represented by rein .
CR@lbalb\m@ aRThotihe asmapounstieifersiat (4K)ds hs&ae@gend aooprerared in

2gBteR < Sesfan sk st B O B Bepect of

t he i eAesmbbodliv@nt,ithe ,pr@gérftaﬁ\ad@in@nes(anpbt@a t@fa ;bl’@%ess for the
conmpound | i ncl ude a compound represented by

prepargtipm Qf a sompayndef fapaulai (h, Nhﬁ§e|B the §0@WOUB§I Io(ﬁmli}a (1)
|§§‘L2r§téttr1ﬁ’zi @gﬁﬁg Eg@ B@ IfHCerr] %gt] @rb (@Bh ?ﬁ‘@Hé’se%‘t‘ ?’R}e'nwﬁ edirected

tcrs])atproo?;ésl Borflshet)steﬁamam ?‘haeg?ﬂpauad dftﬂcsradJIa (I- S) whereln the
eterobicyclic r erapl e exa
CORwoLAE of T ‘Bré”r‘llilérdssgi tally QUES o @W F?H@%d%?'ﬂt the

pPesaMiii/entBH |§6¥§c StH %S;]‘ert:é%‘?’dr%e PR HrhBGh b Q%H‘rﬁ)und of

group consi sting ogen atom a cyano group;
foronda (thyNhe;emutpeamrmpde gf feurbslai (ﬂM)mjshlystanMIngera

na o Anatmaient e Barn dertion i Braeiediin e fptest 16 the

p%pé@ﬂ@ﬁ ofth vhAsBuUM (ﬁrf@Hﬁwa&U)l WFelﬁF'tﬂf@éMﬁ\@bQﬁaﬂf formula (I)
group; a carbanoyl group; a nonoor | ower

imbustantialkfae ow@tqspoadmm@lt f0@m§upin apothefgmigodiment, the

FREEEY Ay aPeGRI0 g RS or e Bregflglio Pl & gompouna of

fepiulanRs), wwisdre st thelWoptbduhceottfatrmgien -8 asrsulssthovgly free of
al koxy ciqroup optional |y

correspOnding salt forms. In another embodiment, the present invention is

directed to a process for the preparation of a compound of formula (I-K),

wherein the compound of formula (I-K) is substantially free of corresponding

salt forms.

The term “subject” as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,
observation or experiment. Preferably, the subject has experienced and / or
exhibited at least one symptom of the disease or disorder to be treated and / or
prevented.

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent 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.

As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
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substituted by a hal ogen atom a |ower al kanoyl group,
a nono- or di-lower al kylamno group, a | ower

W@bwongwey bonyl group, a carbanoyl group, or aPEDOR2008075700

di - | ower alkylcarbanoyl group; a heterocyclyl group
a substl

t [l bstit nt
B EIoRur AR seoills Gt BN S ehrRiiatanS of the
speeified rbaféﬂltéhhtﬁé%bbtﬂ'éh%ﬂn@(nt@ hal ogen atom a

ower al'koxy group optionally substituted by a hal ogen

atom a |ower al kanoyl group, a nono- or di-Iower

car bbb o offolr By DR BRIt ntog RaiBa

eSEOIHTt idbiedry)dcEny 8HQHBE sGlidmadeserRiciit glizosd/Bradsporter, and
preferabl e exanples of Ring B include a benzene rin

aeRlaribleed gl}@@@eﬂwwﬂ%?ﬁgctsu‘Bsqrequ%ﬁhewﬁmw ofthe
PG BE 48 SRRl nBlor BAIABR: Bicedb fYPBSset o

optlo aI

dlratleb@& medittosndlabétm/\mtmebkmyyd @betip neptopaitiay, Icyabetlc
en. atom a nonoor di

n§PBSt G éjd awg'g'!“gﬁéﬁwg drlip repistaneey hype'%?ycem'a
hZPEﬁﬁédleﬁﬁa bé’ie@at@@'t{?@@%‘le@b%f fatt \éby a@Le@“éféd @ob&‘ﬂﬁfels of

yl group optional ubstitute ogen atom
glydeoviehydrkpikie nga ,colyesdyp hypestrigyy cenidetmia us wdirbgneaX, diabetic

oBftirdEs ot atey St Rt o Fbsrin o8, BRiA GRda g comagund of
tﬁ’é seBt fivRnasHh '|é3@§éfbb’|n9c|°|@$Féa‘tr%bﬁfjorbﬁﬁe3pr89h3ﬂ§ﬁ|§ AldBetes

ower al koxy group optionally substituted

rm%llltugémétbamd st 2 diabetemsdiingl aie. ),t%@bgmceg@mpllcatlons (such

oSBT, L1 oLl BB A by

oy ig"esetyl ihtitrez@@nent of postprandlal hgpeglycemla
1- (b-D- gl ucopyr anosyl ) -4-chl or o- 5-thi azol yl) - 2-

t hi edyerRaReYsLefeHaula (I) of the present |nvent|on ora
pharmaceutically acceptable salt thereof may be administered either orally or

parenterally, and can be used in the form of a suitable pharmaceutical
preparation. Suitable pharmaceutical preparation for oral administration
includes, for example, solid preparation such as tablets, granules, capsules,
powders, etc., or solution preparations, suspension preparations, or emulsion
preparations, etc. Suitable pharmaceutical preparation for parenteral
administration includes, for example, suppositories; injection preparations and
intravenous drip preparations using distilled water for injection, physiological
saline solution or aqueous glucose solution; or inhalant preparations.

The dosage of the present compound of formula (1) or a
pharmaceutically acceptable salt thereof may vary according to the
administration routes, ages, body weight, conditions of a patient, or kinds and
severity of a disease to be treated, and it is usually in the range of about 0.01 to
300 mg/kg/day, or any range therein, preferably in the range of about 0.1 to 50
mg/kg/day, or any range therein, preferably in the range of about 0.1 to 30
mg/kg/day, or any range therein.

53



10

15

20

25

30

1- (b- D gl ucopyranosyl ) - 4-chl or o- 3- ( 5- phenyl - 2-t hi enyl -
net hyl ) benzene;

wa2qobaoB39¢d ucopyr anosyl ) - 4- met hyl - 3- [ 5- (4- f | uor BEITERR0§/075700
2- thienyl nmethyl ] benzene;

_1_ t( EI ﬁsfly uco%qanfotﬁéé‘?qrénula rr%)?bg Us2e @n%&ssrgrg,l -2
chrih o Wi BMéQﬁ*@ﬁdﬂe)of%‘[W@rt AMtldigbdtie-dglny rdrE &h Miste adents

- thienyl net hyl ] benzene;

fqr-t(Qratmggculab@tpr;/qa@n‘i¢3l=sq;e'tbon»$r andl/or ong-Or Frgre-agent® faidreatmnent of
olngrtiEeiele ot BrRSEG FOS hpeund nd snese Pther aaRBISHERY PF. 2

adniifisRrgd metiysdraeriveage form, or in a separate oral dosa de form or by
1- (b- D- gl ucopyranosyl) - 4- net hyI 3-[5-(6-fluoro-2-pyrid

"11139?’“0@- t hi enyl et hyl ] benzene; .

(D-RYHEORHIARORN dgehe Mids Tof Scdfipl) URtidiaBefybf ¢

- 2- 'enyl net hyl THenzene;
alhtihjq?]@gg/:cemygﬁ:mtssydlzlmmﬁrmsdgyi irsulib-sedrataddgues) on @idwyin
- en t hi t enzene;

Sgngi Z‘EngPEe j 2RH @%’?r'rg@géﬁisﬁﬁﬁ@ P8 ACHOR ey djffesent
B Dbty a1 et hyIess et et agenys mpy
prefehaldy beresedy | Gdremetenexamples thereof are biguanide compounds

|f§ Ié%e%t ucoiﬁ%q{g{)s g@JB%ﬂégl?élrn |b|to[r I£I§Af?yua%ro%|s S ?é/{gld
t@aﬁ&rﬁéﬂléﬁé’ BYF00RNS), PPARMY RaBagenish, eEptialepeptidade IV
(E)PP4) inhibitors, mitiglinide compounds, and/or nateglinide compounds, and
insulin, glucagon-like peptide-1 (GLP-1), PTP1B inhibitors, glycogen
phosphorylase inhibitors, RXR modulators, and/or glucose 6-phosphatase
inhibitors.

The agents for treatment of other diseases include, for example, an anti-
obesity agent, an antihypertensive agent, an antiplatelet agent, an anti-
atherosclerotic agent and/or a hypolipidemic agent.

The SGLT inhibitors of the formula | may be used in combination with
agents for treatment of diabetic complications, if necessary. These agents
include, for example, PKC inhibitors and/or ACE inhibitors.

The dosage of those agents may vary according to ages, body weight,
and conditions of patients, and administration routes, dosage forms, etc.

These pharmaceutical compositions may be orally administered to
mammalian species including human beings, apes, dogs, etc., for example, in
the dosage form of tablet, capsule, granule or powder, or parenterally
administered in the form of injection preparation, or intranasally, or in the form

of transdermal patch.
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t hi enyl met hyl ) benzene; the pharmaceutically acceptable
salt thereof; and the prodrug thereof. Particularly

wee@besI9ed conpounds of the present invention PEEUSZHEs/075700
1- (b- D gl ucopyranosyl ) - 4- et hyl - 3- [5 (3 cyano-

h - 2- i I |
Do ke Fnedin LATE il s pGNE S e, el ot ginenwise spegified.
tha RN S1é s Pdbarfarmecmess LitdoleRidnditio! Boddrumeeamoun

enyl )-2- thienylnmethyl]benzene, or
wmtbodademrowdeltlyedee@m amdyctalt thereof or a prodrug
t her

1- (b%%aBT%%%BQ?%F?&?/F?'Vﬁnﬁepﬁ?‘?s JeEIQy IR AHLres, and other

r@dction pardmeltérisemd carhpyhdite 226 peovidéd & the detailed descrlptlons
pharmaceutically acceptable salt thereof, or a prodr
whight fhpws herein. “"One skilled in the art will recognize that the Ilstlng ot said

e%(ﬁérﬁ;% gfb%%%&@@sé’rﬁsrﬁtgé‘ ) Be%ohréfr&é%d C¥fifiting in any way

tmehaweauermseCWrﬂhylnaheelta]mblvmleralfdllot/\hmeeeéfteror a prodrug
t her eof

1- (b Q&egwﬂl&%%tgﬁ@gywll further Haﬁo_gglngh@b i theysrecification and
ﬁﬁ%rds%&e@tedt%réwm?%wld Iké% éﬁ{‘ﬁ% rréé('g;feﬁt class/t){ﬁ (C?r.%.gbase,

armaceutically acceptabl e sa
soh/entaaa‘tc ) is recited in more than one step of a process, the individual

Sadid ol BB bt sl e So s b 8hmay be e
stﬁhg dglgcﬁﬂéﬁén‘t‘v aohy e 86 8fHerbIFr eRbinpld'@herdin tWH stepdy OH Pebcess

rqcl(eoar_n)og;am@py m_myc Page @l areagent.3he erganieppinorganic base
salsleh e fiat P Ea TR S0 67 Bfer i an e ofaamie o
iﬁdr?gﬂ%fbalsﬁgg th? gﬁgc;ncll ?t-ef fl uoro-3-(5-(3-cyanophenyl) -

- To growdepe)t/ more c%nmse description, some of thBé quarr)mtltatx/e
expressions given herein are not qualified with the term “about”. It is
understood that whether the term “about” is used explicitly or not, every
quantity given herein is meant to refer to the actual given value, and it is also
meant to refer to the approximation to such given value that would reasonably
be inferred based on the ordinary skill in the art, including approximations due
to the experimental and/or measurement conditions for such given value.

To provide a more concise description, some of the quantitative
expressions herein are recited as a range from about amount X to about
amount Y. It is understood that wherein a range is recited, the range is not
limited to the recited upper and lower bounds, but rather includes the full range
from about amount X through about amount Y, or any range therein.

As used herein, unless otherwise noted, the term “nitrogen protecting
group” shall mean a group which may be attached to a nitrogen atom to
protect said nitrogen atom from participating in a reaction and which may be
readily removed following the reaction. Suitable nitrogen protecting groups
include, but are not limited to carbamates — groups of the formula —C(O)O-R
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t hi enyl met hyl ) benzene, or a pharnmaceutically

acceptable salt thereof, or a prodrug thereof.
WORIWPMS396e | ons used in the specification, partPCUUS2008075700

the Schenes and Exanples, are as follows: BF3CEt2 =

oron Jrifluoride Diethyl Etherate DCE = _
WA Gl AN ST L RIS S e ohbenylethyl, CH=CH-
dﬂﬁ\{arﬁ% P uhageHo)pyied Bethabrmula —C(Og_—R’ wherein R’ is for
N,'N-Di met hyl formam de& Et3SiH = Triethyl Silane | PA =
exgoplepmathyll plenyl, tIVBapromeibylhanditherss N-sulfonyl derivatives -

SR B P e S M S e SFAP QR b et

t@m@m@tﬁll,_ 298,7 B-pentametig/icradnidmaé-yh, RIN6HGhetyhibi t
good handling qualities. Additionally, for conmercial
mlgtapxyt;er!zgngr ane fheplike. h@thqrwtapk@muwg% PprteeliRgaraupsanay
b;%“fBﬁh ’i}{{efk‘té ¥¥&95§Tﬁ\ﬂﬂ. .G%%éﬁé%'#'é‘.ﬁ/l.f\ﬁﬁfé‘ PréeBAAP Foups in

ormulations to neet éexacting pharraceut
Organicr$nenésis aishrsPélel 18 Sahs,or@01.Furt her, for
commercial, scale preparation, it is preferred that the
pr od&¥ie g@”‘?cﬁ'”at%?cﬂf hwﬁ'w&pogglz%%qw el 8 EpaEoR iR of the

. od  Einallve it

RO B i B8 catied but VI SESORPAs oty
shaltkreaetion Step vpy@Elsd be edrrdooutge acondirne afribe sAgalbisedlvents

her&;en uql ess otherw se noted, the term"i sol at ed
of SPIENERGRIPMS-

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be
separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved into their component enantiomers
by standard techniques, such as the formation of diastereomeric pairs by salt
formation with an optically active acid, such as (-)-di-p-toluoyl-D-tartaric acid
and/or (+)-di-p-toluoyl-L-tartaric acid followed by fractional crystallization and
regeneration of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary. Alternatively, the compounds
may be resolved using a chiral HPLC column.

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by
means of conventional protecting groups, such as those described in Protective
Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and

T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John

Wiley & Sons, 1991. The protecting groups may be removed at a convenient
subsequent stage using methods known from the art.
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mean that the conpound is present in a formwhich is
separate fromany solid mxture with anot her

W@ 9posRIdY s), sol vent system or bi ol ogi cal envP€DOR®AL/075700
In an enbodi ment, the conpound of fornula (1), the
conmpound of formula (I-S), the conmpound of formnula
(I-K), the crystalline formof the conpound of fornula

(I'- Sornékifled®h ﬂw@%rf?w}{lsr*e%bbhlﬁé tha¥iMaPy dfke prodrades of
formula (1-K) is present and or prepared in an

desotikackberfedt, reagiiveusidabtitieards p)n the lceswpovinde ohiferaumatledsuch

Bk Pt RpoR bilos! Ry e B Br e areiEerRely

5 pi’(b‘t@ﬁte@bmd sdbsgyueniy vegitbtedisdficakding ke &RBowh anethbas!tat
nol e percent, nore preferably, |ess than about O. 5

S%@@emﬁérﬂonmsyﬁ\t@%$ EBS. | ess than about 0.1

nol e percent. In an enbodi nent, the conpound of
formula (1), the conpound of fornula (1-S), the
conpd’lmleobreéerﬁtdnvremmr(ﬂsdﬂjectddm & pyeiesk fomidef prepaettioh lod

corrp f formyla (I and or the crystalline
UGESP%@@BH% WRg Q%“'%%'H‘Lﬁ%e(me iy o ?'9"‘%; esent and /

or prepared in substantially pure forg As used

herei n, unless otherw se noted, the t

"substantially free of a correspondi

S TH gl ess

3 pref erabl yZl ess than about
2 mol € percent, nore preferably, |essQTma® about 0.5
nol e per cent( nost pref :

10 percent . a% enbodi ment, theconpoypgsyf formula (1),
t he corrpound of for mJI a (I-S) t he conpound of formula

(1-K), t yst al form of the conpoun
(I- S)adﬂ(o\}h %ytalllneformofth
formul a\(I- I's Rresent and / or prepare
which is stanti atty free of correspondi ngx3al t

forms. In Oehbodi ment, the present inventign is
directed) avprdess for the

[
_—

TMSO
~" YOTMS
OTMS Vi) (Vi)
X X
—_— O \\\\\OAC O \\\\\O H
AcO HO
OAc OH

O
>
o
Ot
T

(1X) (1)
Scheme 1
Accordingly, a suitably substituted compound of formula (V), a known

15 compound or compound prepared by known methods, is reacted with a
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preparati on of a conmpound of forrmula (1), wherein the
conpound of formula (1) is substantially pure. In

wa@e@bzroeenbodi ment, the present invention is BUCT/ES10081075700
to a process for the preparation of a conpound of

cpBpR RV FST e Kol ORGSR rgared by
kﬁbﬁ/ﬁQﬁétHoﬁge\%é@n ttfe %mﬁébﬁ@’ of fbrﬁuﬂ’é Ie%ilsf&éférglﬁly present
preparation of a conpound of fornula wher ei n

in BB acERY U theofangerefiffam @boky 1i0stosaipsit arﬂ mlaryeqmvaients or

249 sFBeE el Titre PR EiF Bh GO M e TR 1.0
td bboutvhepenslat Bguivarapes gt apfy rhpgatthere(d, mdst preferably about
subst antl ally free of corresponding salt forms. In

@nt$ent, the present invention is directed

t

o pakeAcheL 0 A A RN
mesityllithiuan{iieald, 4, 6ttriewetiofiphenyl elsmonmc)h tngthytﬁul@xlnﬁ@thp’nshthubgn
Croie Ry baBe kY Meaiay B a1 &1e BYe. AnSRipdTRAIf i is
p_fré’be%tL P pkdseh in %%hﬁ%dﬁt?ﬁ%é BWYrdth aBBPﬂ?'P%(dbo*&so
I's substantially free of correSponding salt forns
mcdaneqlslualjeetst 'or asy ugiege trereinn marefpeeterally amaaminmalnt in the

B ol famal 2GR ehadihaRidabtddiafinnrany réne Wetein,
n%@?%fréﬂéﬁiﬁly aBb@fEOé\hbhér eglfvafethigect has experienced
and / or exhibited at | east one synptom of the di sease

or dirsan@sganio splvent sagheds dtk, /heesanpr rerdanedV Thi diexamne,

t t ! d
ROARE TRraetetotl: T St [T aP TR BRI o B TR oLLp°C to
a%%@f‘tm‘ 82br 8hy Fadde HefeiR! PHAEI=BR a Hoébdtﬁdbf@dd‘% ield the
response’ in a’ tissue system ani'ma hurman
cbeenporsding leonpouadreseamabdl]l).vet eri nari an, msdl caI
doct greperra&g/,ht% aﬁf(yl li h%r%nlé a\g& 8@0 am xlflure of the compound of

formula (V) and the compound of formula (VI-S).

One skilled in the art will recognize that the compound of formula (V)
may alternatively be reacted (as described above) with a compound of formula
(VI-S), wherein the trimethylsilyl (TMS) substituents are substituted with one or
more suitably selected alternate silyl groups such as triethylsilyl,
phenyldimethylsilyl, and the like.

The compound of formula (VII) is reacted with BFsOEt; in the presence
of a suitably selected trialkylsilane such as EtsSiH, and the like; wherein the
BF3;OEt; is preferably present in an amount in the range of from about 2.0 to
about 10.0 molar equivalents, or any range therein, more preferably, in an
amount in the range of from about 2.0 to about 6.0 molar equivalents, most
preferably about 3.0 molar equivalents; and wherein the trialkylsilane is
preferably present in an amount in the range of from about 2.0 to about 10.0
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WO 2000/8®ded to enconpass a product conpri si ngP@ES2008/075700
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rérﬁ& Sfjfrémte?odlﬁ! 206 8BS 6. O%’oléﬂ@&'@&élen?éh%r GATRAnGE tHdrein,
formula (1) of the present invention exhibits an

neost @ireferably abobt 3@rmo@¢mulveierﬁg?]ef@"abgf:awhgnelfjélpe reténof the
S [ n ort . a .excel l ent 00d gl ucose
ﬁ&@%&? ﬁjgtthgatf f&/fsn%ﬁ%}s %chlzugnl T’he conmpound of the

pr esenhniony#it iselvehs susehy DA T DO aidetshitile, delLabie and the
t he progression or onset of di abetes nellitus

lige @7 iacmpdeniendipiaith proafiic pelvesisn eafersbihip, D@Makpé@feéabw ata

SBREANR Bthe IE0Y BE AR bR HRC! B0l 248:4) or any rangsy
trbér‘émj %&’é%réfé?ébl&éﬁttaboéﬁlﬁﬁc &) ¢ ?\éﬂi £ dJrrapohaigl corfound

|'ycerol, hyperlipidem a, obesi
ohjgrerula K‘élllycerl dem a, Syndrone X di abetic
conplications, atherosclerosis, or hypertension. In
particul ar, the conpound of the present invention is
usef @nd skilléeint theairfRt re@bglﬁlﬁé tR&tRB Wompdunef ofdbahekayIl)
nmellitus (type 1 and t di abetes nellitus, etc.
”@ﬁ)ﬁa@'&m@tl‘&imblel dﬁapf%ﬂ@e@ SGEArGiRg I ihawn Metaeds ﬁﬁéﬁh@mp|e by
ARG, BRYABED! M8l ABRLTATEPIICIPAIIN. o) Bk

use reatmnme ost ran

cbyrespoahding woenpoling of dompowl g Xpf for rrula (1) of the
present invention or a pharmaceutically acceptable
salt thereof may be ad [ et T
parenterally, and can
sui tabl e pharmaceuti ca
phar maceuti cal preparati
i ncl udes, for exanple, s Hbr epar ati on such as
tabl ets, granules, caps L ers, etc., or
sol uti on preparations, Ysuspénsi on preparations, or
emul si on prepar agpns, [ [
preparation for par

OH (X)

which is then reacted with BF3OEt; in the presence of a suitably selected
trialkylsilane such as Et3SiH, and the like; wherein the BF3OEt; is preferably
present in an amount in the range of from about 2.0 to about 10.0 molar
equivalents, or any range therein, more preferably, in an amount in the range of
from about 2.0 to about 6.0 molar equivalents, most preferably about 3.0 molar
equivalents; and wherein the trialkylsilane is preferably present in an amount in
the range of from about 2.0 to about 10.0 molar equivalents, or any range
therein, more preferably, in an amount in the range of from about 2.0 to about
6.0 molar equivalents, or any range therein, most preferably about 3.0 molar
equivalent; preferably, wherein the ratio of the BFsOEt; to the trialkylsilane is
about 1:1;
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adm ni stration includes, for exanple, suppositories;
i njection preparations and intravenous drip

w@e@passsd ons using distilled water for injectP@RUS2008/075700
physi ol ogi cal saline sol ution or aqueous gl ucose

[ ut h ant f th
o o i N xS SRRt byt SR B BLE, atioeRE 6ulhe! 41 the
Ilﬁé Comhabnte of éehd? bRfHNIEBYIVEALSY p?éi’él%ibw MIDEM: th€ferably at a
adm ni stration routes, ages, body weight, condi ti ons

terhpergbare iarihe rmg&oﬁiﬁemaaﬁbtﬂ@@@rtotabout -40°@, seasy rangde
treated, and |s u uaII in the nge of about 0.01
tfﬂ%fego@nqrﬁ/nfsfeaa bly & 8H§/ :%aﬁgg’ Y'ﬁlé{@ierﬁorfﬁs@%ﬂm gPMpound
ﬁrﬂuﬁé‘@\? Qf about 0.1 to 50 ng/kg/day, or any range
erein eferablyintherange of about 0.1 to 30

rrg/ kg/day, or any range therein. The conpound of the

f (i
w t b GRosmBREo bR B e et agdi a ViR ar acety
cﬁRTri@jeaBRéTél%bf)Pécétfc%ﬁHyb‘Eld@' atablve &ﬁﬁ@éurﬁﬁt\/\br@?’ém the acetic

/or one or nore agents for treatnment of other
a@hg@a@e§ prefm’abkydzreaentoammduaw thé szrgeohisemaapout 4.0 to
ad ni stere nt esa dosaqge for Qr.i.n a
BBYP B0 RthElls T ah B e EdTe s Sierably i ah
arBurdi RS tehgedsitoi lab@htilﬂ% tofabout BaRlokar etjilivaléeedt sny
or anti hyperglycem c agents including insulin, insulin

rarae thesgingest peferablypboutszAdnelpy eadivalentst her

ot 1 ) EREVSGRBEEY 3 BAAE %6 3R PRSHAGIERbnoie (N
THEreg8ridineg andnhé dkabsrefarabigeivip; IW)erBrrﬂhercﬂQamchﬁse is
used. Concrete exaFrPI es .t hereof are bi

PERIRERAINRESSERG 1T BRAMAU It Bigenegr o Hbe6s? ddeebout 6.0
mMAlBt 84i0k %ntst’g#\ggy %9% fetein® nfbre dréfePdl 'agepteﬁl.'O%SIar

conpounds agoni sts, dipep
epepiiatds; eoptMn@l])Pi?nmel m‘esbmd:e)o’sa catalysjlau_nh @s RidAyhy @andghe

P RBlRABM RN BiRaeaee p! Ay 1§ amasibel BMAR bi ¢ or s

gl ycegahor in an organic solvent such as THF, acetonitrile, and the like,
preferably, THF; preferably, at a temperature in the range of from about -10°C
to about room temperature, or any range therein, preferably at a temperature in
the range of from about 0°C to about room temperature; to yield the
corresponding compound of formula (1X).

The compound of formula (1X) is preferably slurried or dissolved in a

solvent, more preferably slurried; and then filtered, preferably filtered at an
elevated temperature, to remove impurities and / or byproducts.

The compound of formula (1X) is de-protected according to known
methods. For example, the compound of formula (IX) is reacted with a suitably
selected base such as LiOH, NaOH, and the like, preferably LiOH; wherein the
base is preferably present in an amount in the range of from about 0.1 to about
1.0 molar equivalent, or any range therein, more preferably from about 0.25 to

about 0.5 molar equivalents, or any range therein, most preferably about 0.5
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process, the individual reagents are independently

W@ 20000836 f or each reaction step and nmay be t hRCEHHSM08/675700

di fferent fromeach other. For exanple wherein two
steps of a process recite an- gani ¢ or inorganic base
as a reagent, the organic or organi ¢ base sel ected

for the first step nay be thg sang or(gffer- F—\han
the organic or inorganic bg D t heyseoQnd 4
provide a nore concise de $ @
guantitative expressions ¢ 2
qualified with the term"abojt". It is understood that
whet Rer The termabout” is sed gyplicitly or not,
every quantity given hereigri pant to refer to the
actual given value, and it]is aJ so neant to refer to

t he approxi mati on tdOsuchsfgi veral ue that woul d
reasonably be inferred Based=on t ¥ ordi &S) skill in
the art, including approxinﬁ§' ns due to the
experinmental and/or neasure condi tions for such

gi ven val ue. To provide aSomgme@nci se description,
some of the quantjtative expressions herein are

r eci Y¥EGOBENGIYr @ gYkably sHPaWYIRD eRrBBAYNKOT PrawEULY -ghol Kpown
ctgwgohnbsor%%cﬁ}rﬁﬁ?ﬁ)?gég %ﬁl{]ﬁ\gﬁ nfethB8dySs :g%ae(?t@g 'V\tgﬁpa

range 1s not recited u n
cbhowaundairiaisnulb {VI-Bat d &nown coogesindhar douh pouratngre pareshiby

BRBPATORS. Wlete harern A SR Y 6S) FeleFafpresent

it 8 BM ALt [P 4R dHGRLFFFIRBLBLP YR toSEHRI Ut 2T ATdI EdkRents, or
whi ch nmay be attached to a nitrogen atomto protect

agyirdnge thesgion nzaremreiesab!par ah @npeuntiig therangeeefdtarambout 1.0

1@ aBiolY'},25 rBtar BRL AR Yor A e e ke lEteratiy gbout

1mckircediValbntst t ed to carbamates - groups of the
formula -C(O O Rnvherein Ris for exanple net

hyl
et hyin ihe pgspnce baz k! BeryISseh s, Moaadstapetny! inim.
rﬁvéggtyylitﬁﬁ@ ?iIEES.‘ﬁ%,reitriﬂ{e%ﬁﬁh&ﬁwtliﬂﬁufn?,rt%h@@n%%thﬁ lithium,

preferably trimethylsilylmethyl lithium and the like, wherein the alkyl lithium is

preferably present in an amount in the range of from about 2.0 to about 3.0
molar equivalents, or any range therein, more preferably in an amount in the
range of from about 2.0 to about 2.5 molar equivalents, or any range therein,
most preferably about 2.0 molar equivalents;

in an organic solvent such as THF, hexane, pentane, MTBE, dioxane,
and the like, preferably THF; at a temperature in the range of from about 0°C to
about -78°C, or any range therein, preferably at about -40°C; to yield the
corresponding compound of formula (VII-S).

Preferably, the alkyl lithium is added to a mixture of the compound of
formula (V-S) and the compound of formula (VI-S).

One skilled in the art will recognize that the compound of formula (V-S)
may alternatively be reacted (as described above) with a compound of formula
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therein, more preferably at about -30°C; to yield the corresponding compound
of formula (VIII-S).

The compound of formula (VIII-S) is reacted with acetic anhydride or
acetyl chloride, preferably acetic anhydride, a known compound; wherein the
acetic anhydride is preferably present in an amount in the range of from about
4.0 to about 6.0 molar equivalents, or any range therein, more preferably in an
amount in the range of from about 4.5 to about 5.0 molar equivalents, or any
range therein, most preferably about 5.0 molar equivalents;

in the presence of an organic base such as N-methylmorpholine (NMM),
TEA, pyridine, and the like, preferably NMM; wherein the organic base is
preferably present in an amount in the range of from about 3.0 to about 6.0
molar equivalents, or any range therein, more preferably about 5.0 molar
equivalents; optionally in the presence of a catalyst such as DMAP, and the
like; preferably in the presence of a catalytic amount of DMAP;
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VI -S), a known compound or conpound prepared by known
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therein, nore preferably in an anount in the range of
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0.1to about 1.0 molar equivalent, or any range therein, more preferably from
about 0.25 to about 0.5 molar equivalents, or any range therein, most
preferably about 0.5 molar equivalents, (for example, a catalytic amount); in a
mixture of water, THF and methanol, wherein the ratio of water : THF :
methanol is preferably about 1:2 :3; preferably at about room temperature; to
yield the corresponding compound of formula (I-S).

The compound of formula (I-S) is preferably recrystallized. In an
embodiment, the compound of formula (I-S) is recrystallized according to the
following process:

STEP A: the compound of formula (I-S) is dissolved in an organic
solvent such as ethyl acetate, methanol, ethanol and the like, preferably ethyl
acetate; then optionally filtered;
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crystalline form of the compound of formula (I-K).

One skilled in the art will recognize that several methods for
characterizing crystalline forms exist, and the present invention is not intended
to be limited by the methods chosen or the instrumentation used in
characterizing the compounds of the present invention. For example, with
regard to powder x-ray diffraction patterns, the diffraction peak intensities in the
experimental patterns can vary, as is known in the art, primarily due to
preferred orientation (non-random orientation of the crystals) in the prepared
sample. As such, the scope of the present invention must be considered in
light of the variability of characterization that is appreciated by those skilled in
the art.

The present invention is further directed to a crystalline form of the
compound of formula (I-S)
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STEP C: adding about 1.5 molar equivalents of water to mixture B, to
yield mixture C;

STEP D: slowly adding heptane to mixture C to yield a crystalline form of
the compound of formula (I-S);

STEP E: isolating the crystalline form of the compound of formula (I-S)
by filtration and drying.

The present invention is further directed to a novel crystalline form of a
compound of formula (I-K)
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radiation and the following settings: (a) Scanning rate: 0.207 degree/minute; (b)
Target: CuK; (c) Voltage: 45 kV; (d) Current: 40 mA; (e) Detector: X'celerator;
(f) Scan range: from 3 to 35 degree; (g) Step size: 0.0165 degree; and (h) Time

per step: 10.16 sec; as shown in Figure 3.

An Infra-red spectrum was measured for a representative samples of the
crystalline form of the compound of formula (I-K) in mineral oil, as shown in
Figure 4, and also in a K-Br pellet, as shown in Figure 5. In the infra-red
spectra of the crystalline form of the compound (I-K) as shown in Figure 4 and
Figure 5 which follow herein, the ordinate is the transmittance in % and the
abscissa is the wavenumber in cm™.

The Fourier Transform Infra-red (FT-IR) spectrum of the crystalline form
of the compound of formula (I-K) in mineral oil was recorded at a resolution of
4cm™. The IR spectrum as shown in Figure 4 represents the sum of 4 scans.
The IR spectrum shows the major characteristic absorption bands at 1492,
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The present invention is further directed to a process for the preparation
of the crystalline form of the compound (I-K) which process comprises forming
a solution of the compound of formula (I-K) and precipitating the crystalline
form from the solution. The crystalline form of the compound of formula (I-K)
may be obtained from a solution of the compound of formula (I-K) in an
appropriate solvent. Sometimes some impurities may act as crystallization
inhibitors, and such impurities need to be removed using a conventional
manner, such as silica gel column chromatography, as would be readily
recognized by one skilled in the art. However, the crystalline of the compound
of formula (I-K) may be obtained from compound of formula (I-K) containing
some impurities.

The crystalline form of the compound of formula (I-K) may be prepared
from a solution of the compound of formula (I-K) in a suitably selected solvent.
Examples of suitable solvents include, but are not limited to, ketones (e.g.,
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The present invention is further directed to pharmaceutical compositions
comprising the crystalline form of the compound of formula (I-S) or the
crystalline form of the compound of formula (I-K) and a pharmaceutically
acceptable carrier.

The crystalline form of the compound of formula (I-S) and the crystalline
form of the compound of formula (I-K) of the present invention are further useful
as inhibitors of sodium-dependent glucose transporters (SGLT,), and show
excellent blood glucose lowering effect. In an embodiment, the crystalline form
of the compound of formula (I-S) and the crystalline form of the compound of
formula (I-K) of the present invention are useful in the treatment, prevention or
in delaying the progression or onset of diabetes mellitus (type 1 and type 2
diabetes mellitus, etc.), diabetic complications (such as diabetic retinopathy,

diabetic neuropathy, diabetic nephropathy), postprandial hyperglycemia,
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lubricantss binders, disintegrating agents and the like. Solid oral preparations
may also be coated with substances such as sugars or be enteric-coated so as
to modulate major site of absorption. For parenteral administration, the carrier
will usually consist of sterile water and other ingredients may be added to
increase solubility or preservation. Injectable suspensions or solutions may
also be prepared utilizing aqueous carriers along with appropriate additives.

To prepare the pharmaceutical compositions of this invention, one or
more compounds of the present invention as the active ingredient is intimately
admixed with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques, which carrier may take a wide
variety of forms depending of the form of preparation desired for administration,
e.g., oral or parenteral such as intramuscular. In preparing the compositions in
oral dosage form, any of the usual pharmaceutical media may be employed.
Thus, for liquid oral preparations, such as for example, suspensions, elixirs and
solutions, suitable carriers and additives include water, glycols, oils, alcohols,
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of the conpound of fornmula (1 X-S) in an organic

sol vent such as nethanol, ethanol and the I|ike,
wee@besa y net hanol, is slurried or dissol vedPCT/US2008/075700

preferably slurried, and then filtered, preferably at

TBYpTota S5, FRECAT Ao Hng SRR Reg)er Br 3Bl ordl
PREDATEA6S 5@h 8S.BF Ekiiple peiens TRIpBARS, cAPIEILYRIBAHS .and

t he conpound f or mul X-S) i's reacted wth
t@blebaeuse@elcemeara amd@ogtwls inelude ekarchasrguganel dllhlents

araZaitt Fachs. ot RHRRE e8P adeuB b eIk

Bleaute bf theiésde moaummh&muonOfabaéw ahart@@)sbl@%fr@pfesefﬂiﬁtrfe
preferably from about 0.25 to about 5 nol ar

n&ﬁﬁ.asdaa@mggouwrar@oslasﬁg@Ittfﬁ@meinrwhI%wsgﬁ@flémawaceutlcal
A e BoURLSY, VBT N dhsifet LarfRig WA pe BUGH! doatbl or
ethm';moagedmbygmr':dalrdgeamﬂ@nes fH’dﬂFparerrmtrlalsgme carrier will usually

refera about 1: refe about room

p @Pastt%!y'@ Walgr, Jh@USht(}ﬁ@grc'BgF%ﬁ?ﬂ%d Oh§*e JagPyiposes

f \

Sggﬁfrégrﬁ%% sﬁucbrll;E t%£1I i ilzegéﬁlﬁﬁégnﬁégbwegpggﬁ& 'Irﬂgctable
susp@momis Ufayfajsmrbba)r(epar:é)j |r1swh@brqaseaauprapmbtadiquidjd:argers,
to t f ol TEP d of
stSpifind Boest 1 RiediE Doy BFemRospda e MiAT Beeuicaly
c@ﬁlﬁﬂshwns&%@élﬁt\ﬁill c6ﬁfd‘@"t§ér dobBangiit, a ttaBRat'éé‘;%ule powder,

preferably ethyl acetate; then optiona 1 filtered
irgretiorteasnooniianddher keT@pamauat néﬁteeaictw Iagredlent

rEgR R B h 4 Fre A ESRe o ARARRS AR 57 om

p&bﬂutacémudaoc@m@ugn@ﬁ@qaeréuhemmo@@mtemalpbyuﬁltldbgagdunﬁTéa
to the mxture prepared in STEP B is added wa

t?ﬁ'@‘f &ARBYIG. apwder, iniectian, shenesitory, ﬁ@@ﬁﬁ@ogﬂha%”@lh@ of from
aBBLE0 RS BEARYordiiangeth 8RR and may be given at a dosage of

from about 0.01-300 mg/kg/day, or any range therein, preferably from about
0.1-50 mg/kg/day, or any range therein. 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 from such as
tablets, pills, capsules, powders, granules, sterile parenteral solutions or
suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector
devices or suppositories; for oral parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or insufflation. Alternatively,
the composition may be presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble salt of the active compound,
such as the decanoate salt, may be adapted to provide a depot preparation for
intramuscular injection. For preparing solid compositions such as tablets, the

principal active ingredient is mixed with a pharmaceutical carrier, e.g.
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equi val ents; STEP D. to the m xture prepared in STEP C
is slowy added heptane (to initiate precipitation -
W0 2@9/08396¢9 hept ane acts as an anti-solvent), pre¢EUSIN§075700
an anount such that the final volune : volune ratio of
from about

con st e b Strio NGPedis SR n b sall AT Al clablosen S4bBSg
SHYHcH (BIcDEReFR! 4o mainddiamepERRN il dhéhrcte 8 qums,

which precipitate is preferably isolated f||trat|on
aaddthérepharmasguticalglidients, €. kwaien t@ré@nnrma§olud>rpéef@rmbla}|on

cpfhrighficlrcintahfia ¢ FBogRnghes HigEERBre hatoubfiding present
irm'eWtuuh ot & prapdaceically bbeestabler suit uh@kedforwhe@frefbhmg to
npound of formula (I-S). The present invention is

tfﬂ%ﬁq preforgiyaiianeeomposaitingy ap f‘@mﬁéﬁeéleppﬁe't fsomeapt thakehe active

FREBRAT S Aot SEHEvBnly mRlugnbf uid £GP BN SHtharES
comnaxsum méy berreudidy éthbdﬂlded)nﬁoaiquallIy@ﬁeotl\tdﬁéo@age fairinks
SuE a8leb i il ) s RSl pradBER Bolrmvan
trm sL'JISk‘h%B@SCi'ntb%rﬁtedéé J%F’mQY)f et ggs%td&éﬁbe@ 9860e @bntaining

Instrunmentation uSed I n characterizing t
fmnﬁcﬂ]n@sebﬁutt’lﬁéOpm@séﬁte activenngradierfaf treﬁarqﬁem inMention.

a -ray diffraction patterns
Theahlt SRR Ing ah i cPiresTiol S8 phelelin athgrwise
c@ﬁ{do%hﬁéd Q@'ﬁ)rd\%é{ a dsa %;é fbﬂﬁ\éﬁ’fowné e adbantBgé @S’ﬂ?kdldnged
due to pre erred orienfation non random ori entati on
agtion.h & ot eyamales Yhe tattleteormllépam €QPNBpRNigs an INer sigsAge 1ehd an

P fsGbe i BlE Enhe g TRl ol SRR BIGE plr e

fepigre Cle @b Eympbesets Panl dee Oparatddebpah enfdre lBy€sRAich
slp%%ntglrggls’lt g |sTnl’géérg%n ?r|1 {heecét%matc% aandcpr)grsrrtn%l tlhlenlr?néroéonr]nggnent
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 polymeric acids with such materials as shellac, cetyl
alcohol and cellulose acetate.

The liquid forms in which the novel compositions of the present invention
may be incorporated for administration orally or by injection include, aqueous
solutions, suitably flavoured syrups, aqueous or oil suspensions, and flavoured
emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or
peanut oil, as well as elixirs and similar pharmaceutical vehicles. Suitable
dispersing or suspending agents for aqueous suspensions, include synthetic
and natural gums such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

The methods of treating described in the present invention may also be
carried out using a pharmaceutical composition comprising any of the compounds
as defined herein and a pharmaceutically acceptable carrier. The pharmaceutical
composition may contain between about 0.01 mg and 1000 mg of the compound,
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conmpound of formula (I-S)(1-S) In an enbodi nent, the
present invention is directed to a crystalline form of

wa b@osround of forrmula (1-S) prepared accor dP@EUS208/075700
the recrystallization process as herein described. In

o AR PR TS o815 T DA REBIRE cad 4 oy
b@'co'ﬁ)stltufﬁoelﬁ&f 88y RFSIUEPR betHd}ﬁoﬁé bof QMﬂnﬂﬁlstratlon selected.
recrystallizati'on process: STEP A: dissolving a
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opti onal I% filtering mxture B; STEP C. addi ng about
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J
TS oS B T O R AR o B e
ahbl pS)Mdeﬁé' Eﬁd&tqulcﬁfmkmsj mg:htdrsescnmymsabynupe élixirs) ehuklioms, and

SYREETIESe OV i Paen el t'{i%Erlégg%%‘cﬁ@ea%ﬁ@gép'm'ons
e?ﬁtﬂébﬁébhﬂ‘%mé%r@ﬁ a conmpound of forrmula (I-K)(I-

X-ray po fraction spectra was neasured for a
r epr dslyantagevesly acqrhpowfdstdfehe presieat invaertidromay dfe administered

. f f - K) . ' RI NTULTI VA Ri. gak

SRS Safiseomutip Sl B Bortbearadm 50 6 R ded

db3es 8t i) ti¥ee or Reuritphé<LHAiRg Fﬁﬁ‘ﬂfe'rr‘ﬁ@ﬁe cbr’ﬁpoﬁﬁé@ Fdritbe present
rate: 1.00 d degree/ m nute; “(b) Target (c

inygintiay ean be aduministeredin mgﬁﬂasalcﬁormwa(t@plcgjdm ofaifable

r{} eagﬁgél \$eg1§c?[ %?1 qu&?q%&r%d&ﬁ&gl %k |)1 pgf’gfq@ wne(i’I k‘Mothto tROSOeZQP
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.

For instance, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,
when desired or necessary, suitable binders; lubricants, disintegrating agents and
coloring agents can also be incorporated into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or beta-
lactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth
or sodium oleate, sodium 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.

The liquid forms in suitably flavored suspending or dispersing agents such
as 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.
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An X-ray powder diffraction pattern was further
nmeasured for a representative sanple of the
W@ eapsn3d9be ne form of the conpound of fornula (PEKPS2008/075700
using a Philips X Pert Pro MPD powder X-ray
di ffractoneter, using CuKa radiation and the follow ng
settings: (a) Scanning rate: 0.207 degree/ mnute; (b)
Tar gqiop %a?ﬁbrﬁ%ﬁbémﬂ%l cd® bytloﬁ‘&tr@bi‘égéht iff8ntdn, a
(e) Dete celerator; (f )DScan range: from3 to
ceppdeidasepdrgd acopding e an@.omih@srcm:egse@gewrcbe(df)erelrr@s the

Ffis HorBedpsdofuRfihemusbiVia e BBy il angording
t¢ @O @rftiophl phamedosttiahl carfpbaiding tedhintgeyyRmidricatier may

formula (I1-K) in mneral oil, as shown in Figure 4,
talreia avide Varety fog’rm%)@ﬁp@ﬂd'n9§f Hieolarmi of pregaradion desjrgd for
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gure 4"an
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F‘I"{a)‘ﬁlta@?uﬂl’érﬁ Efx%f?l_%rrﬁ 65&59 YRd AQf]erflt,OJrfTPh nQécé@tlch
or de at reso utlono 4cm 1 .
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db%@@oed%rﬁ@ﬂ)u%%h@ﬁhdns sEas Pharhavbdtital Msage Forms:

functlonal groups resent in the conpound (I-K). The

gndede @W@Qsaﬂ 13 @élte@lbm

\lallguég 192, écﬁl@ﬂﬂﬁiﬁnhs ettlae mﬁérnﬁa%emmmoérétﬁa F&ms

spectr um 'shows the ma4 or characteristic absorptlon
e , Volgmes 1-2;adited by bebermgs el PrppahedPdy

Mar-'c_Qﬂf)QH%ra jaret he anal ysis was conpl eted on a
represent ative sanpl e

Compounds of this invention may be administered in any of the foregoing
compositions and according to dosage regimens established in the art whenever
treatment of disorders as described herein is required.

The daily dosage may be varied over a wide range from 0.01 to 1,000 mg
per adult human per day, or any range therein. 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, 30.0, 50.0, 75.0, 100.0, 150.0, 200.0,
250.0, 300.0 and 500 milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the patient to be treated. An effective amount of the
drug is ordinarily supplied at a dosage level of from about 0.01 mg/kg to about
300 mg/kg of body weight per day, or any range therein, preferably at a dosage
level of from about 0.01 mg/kg to about 100 mg/kg, or any range therein. More
preferably, the range is from about 0.01 to about 50.0 mg/kg of body weight per
day, or any range therein, more preferably still, from about 0.01 to about 30.0
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of the crystalline formof the conmpound of fornula
(I-K). The net hodol ogy of the thernogravi nethc

W@ e@hP3i9s9 perfornmed was as follows: 7.35 ng of PETIES2008/075700
cryst alline formof the conpound (I-K) was wei ghed and
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a@lH’ﬁN@te@éd bh e r@@h‘ﬁérﬁbﬂ 84 tiffed) g dabe corrpound of
formula (1-K) was then determned at a heat rate of

50C /mnute, with a typical measuring range from
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skied ih@ierarg raddi ik i ayow i eeysaricdilar €othgbunduged) il alogle of
or solvate form The Present i nvention is further

agdmirigtration, estirnate ot thegprepartign cbgmaede A adminiRiration, and
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appropri ate sol vent mes sone I npurities may act
uatngcsgi@lb& Ikinpavni and garherlally acseptadd:eﬂ @l /iar@uniingl medels are

PR Rbl GBI, Gl A S RESRT GE) Grert ShpraiTi eh Hiorder.

readidne sleFQgmM th@qarbwnlolﬂﬁthékfédo@ﬁ|ze”chbhﬁur%bh cllhké‘éﬁt\fﬁils
the crystalline of the conmpound of formula (I-K)

inEluding 4irstda-Munean, @t@@pd@ﬁgmgfarfdoﬁaﬁﬁgaw trlalsx)m bealttay ﬁatntzpts

DR Trg R S TP £6¥BhaieBfr rPaTbe cohtfrBa R Rng o

niétRo€® Wedl kmdwer inftae @Uhl@aKénd<Dnddl'baﬁia$t§l tably selected
sol vent. Exanples of suitable solvents include, but

are not limted to, ketones (e.g., acetone,

gcgggﬁﬁgﬁeﬁ%wmg grﬁ;el(ag e se?ﬁﬂt\ﬁl toaaqgii Lh?n%rﬁf?‘érgﬁélnding of the
invemtioppand are podinterdext ancestuguld Imes bescohwue@ to limit in any way
the invention set forth in the claims which follow thereafter.

In the Examples which follow, some synthesis products are listed as
having been isolated as a residue. It will be understood by one of ordinary skill
in the art that the term “residue” does not limit the physical state in which the
product was isolated and may include, for example, a solid, an oil, a foam, a

gum, a syrup, and the like.

Example 1
(5-Bromo-2-methyl-phenyl)-[5-(4-fluoro-phenyl)-thiophen-2-yl]l-methanone
CHy O
(O

Br
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Particularly preferred solvents include, esters such

as ethyl acetate. In sone cases, an anti-solvent can
wheooadsed t o t he sol uti on of the conmpound of fRETAIE208/075700

(1-K). Exanples of anti-solvents include al kanes

§é§#§éﬁ hexane, heptane), aromatic hydrocarbons (e.g.,
e, toluene), ethers (e.qg., diethyl ether,
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these solvents. A preferred process
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ance Wt e procedures described in
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Do (PO ¢l ) %djeeteamdaeddem@ltmganl lthdspheres art  wi | |
10 mi ze that the crystalline formof the conpound of
Fa (I1-K) is easier to isolate than the

COr I @5 paRPafile HOY AL BAetkdRoRINAtBRIOPP TRSKIWVAS @idded AICI;
formula (I-K) and further, can be filtered fromthe

(t999.4.11 ral) @rd ABAIMIOREHeE ¢ old1e sigpeasidnises sdolgddo -10°C
dried t f ' d t

A FepalinBa B8RP ERiobRen# L1 AL A Riube arigec
félQMéoOlf))( bbaitiorop e phislird orapared ab iS5 TEP Afa:bove After 30
crystalline formof the compound of fornula (I-K) and

15 r@npﬁ@rthﬁmba@aww refoeesd and éhe egsulting mprerecstifeacadl ameient

e @einel 9 21D 4R ekl iklRe Yas Hod i 1B cgnd

quBACINEE DY e EIRWEAEMIAON of Fatat DALY woweoaﬁsy QNhH@I (2rmL)
of sodi um dependent gl ucose transporters G.T2) , and
agddweptane (100 mL). A precipitate formed. The resultlng mlxture was stirred

for 1-2 h then filtered to give the title compound as a yellow solid.

20
Example 2
2-(5-Bromo-2-methyl-benzyl)-5-(4-fluoro-phenyl)-thiophene
CH,
O
Br

A 3.0 L four-necked round bottom flask was charged with the compound
25 prepared as in Example 1 above (119 g, 0.317 mol), triethylsilane (148 mL,
0.926 mol), dichloromethane (700 mL) and acetonitrile (700 mL). The resulting
mixture was cooled to -8°C in an ice bath, with stirring, then boron trifluoride
diethyl etherate (115 mL, 0.915 mol) was added dropwise, such that the

temperature did not exceed 0°C. The resulting mixture was warmed to room
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excel I ent bl ood glucose lowering effect. In an
enbodi nent, the crystalline formof the conpound of

WO o00aB¥6q |1 - S) and the crystalline form of thePCDOORI0$ATS700
of formula (I-K) of the present invention are useful
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PagrEE G Do ole Mo Taseeeut RarTile s hoenizated
uh)déﬁre')dd?:'eatiﬁé%rgeblhdtéé'%vlthelm 1.0 11? ahetréd and washed with
conplications (such as diabetic retinopathy, diabetic

waéarrf@gaelﬁya salicabBecrystadizatiopaf kyg soljsbser BAdyiglded the title

del d wound healing, insulin
CPﬁﬁﬁéﬁg g&% Pg%icenia, hyperi nsul i nem a, el evat ed

bl ood | evel s of fatty acids, elevated blood | evel s of
gl ycerol, hyperlipidem a, obeS|t¥
hypertrlglycerlden1a Sy at heroscl erosis, or
hypertg al d. y . rhies
phar ma ' '
prepared accordi nGH;0 any of the processes descri bed
herein with a pha naceutlcally acceptable carrier.

Phar maceuti cal ong-or nore of
e gd herein as the
N timately m xing

t he conpounds o

active ingredie

the conpound or Afpounds wi th a pharnaceutica

carrier accordinglto conventional pharnaceutica

conmpoundi ng technilques. The carrier nmay take a wide

vari et I f

i o LA BB PERcR R ag PRarB iiietdrfodting
preppred asrinlExangpa2aaboves(190a)) 276 .&0spesies pissdiven lodide (82 g,

I s R RN
nﬂkﬁﬁ@&%é%tré\)sé;%ﬁa?ﬁé‘ﬁ{? AfRdSwitts akdr, ﬂ%rﬁ&@ﬁfe‘éj \ﬁlﬂﬁ’tdllﬂ&qe (261

'l ke; prepar ations, such as powders,
ntlgpsiglyse 496 mlgtznet N,N' silmeab/llethaner 1 2rdiaenine (a’zjalmlL,vEs%

GBIEL o gt Feing M HELMEIMER & 1 85 BRI ig R anc
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stances such as sugars o enteric-coate so
termperature, then filtered through Celite®, washed with EtOAc, and extracted

with NHsOH. The organic phase was dried (Na2SO.), filtered and concentrated
to yield a solid. The solids were filtered and recrystallized from heptane to yield
the title compound as an off white solid (m.p. 107°C).

(See also, Klaper, A., Buchwald, S. L., "Copper-Catalyzed Halogen
Exchange in Aryl Halides: An Aromatic Finkelstein Reaction", J. Am. Chem.
Soc., 2002, 124, 14844-14814)
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to nodul ate maj or site of absorption. For parenteral
admnistration, the carrier wll usually consist of

wGar@ps®emat er and ot her ingredients may be adeedus08/075700

increase solubility or preservation. Injectable
suspensi ons or solutions may al so be prepared
utilizing aqueous carriers along with appropriate

addi tives. To prepare thegpfiap@geutical conpositions
of this invention, one or nore conpounds of the
present i n\ZeddiGtetsa-Q-Aeinzethivisilyilifisbealueotadtene
intimately adm xed with a phargaceutical carrier
according to conventional pha ceutical conpoundi ng
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[} | 8= W [ [ [
CEEENWE A of WerGind 25 Mol hothaiel hoagB el e
apdripe segarsc phass wastied gvidpagurdust godiumfpitosphate monobasic

(R )aeBPisd ok b5 Biine Rkl chetSlshic By v R T

rlfés‘ﬁlrﬁ ’suﬁﬁf%otﬁﬁﬁic%céﬁl‘?é‘tbﬁl@%r%@umﬁh%@ ViER tRtitle compound

e oyed. e pharnmaceuti ca

as a light yellow liquid.

Example 5
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conpositions herein will contain, per dosage unit,

e.qg., tablet, capsule, powder, injection, teaspoonful
wW@rwIns®ed i ke, an anount of the active ingrediRBECE/US2008/075700

necessary to deliver an effective dose as descri bed

b ) h h
comt B 20 HPOERRET R e Haisk Wik apirass Wiliibe: o
c@mwahd drbae A EARERI3 86dve, (#00 pOoBD W ARbIdd)ethe

e, of from about O.O01- or "any range
cpﬁmoaund praﬁairede@s ibeExpoele Aaabaved Hedge 362 49 mmaigs)and

bl
iR 6 S5 Phog By hE BFE it Biefieod e,
199 RRgaSethyIBYRTathyTRAILRE iy AEkStk degeendi Ago wﬁ&efsmas

requi renerit of the patients, the severity of
cbargsict toghe lveixiuge tusm L addiion Hienne nyish e tmenm@l tem perature

TSRS RS w0 R Ry ol HRE A, s g

1166 FaHioh VS q@érecHed with 5tad pRAIEOE (20TME Y el éﬂtﬁ\he@% warm to
tablets, pills, capsules, powders, granules, steril

rwéﬁmeaatuw Tibe oRases “@L@ﬁ@ﬁ@ra&% drigsh (Naeﬁoabrfﬂ)@fﬂd and
cghcéhtf’é{bg tégfe?é’ @*ﬂ&@&mp@ﬁ&’%%s hickbip! nj ect or

evices or su orres ora parent eral ,
i ntranasal, subl | ngual or rectal adm nistration, or
for admi nistration by inhalation or insufflation.
Alternatively, the conposEXamRBleBy pe presented in a
form syi, %%épgn;;p%
adm ni ; he
active corrpound sucthi@sylhivthgbbengaie salt, may be
adapted to provide an‘ipot preparation for
i ntramuscul ar injecti For preparing solid
conposi tions such as Jtabl et s, £ | active

ingredient is rrixe a-Fi er,
e.g.conventional t¢ gh as corn
starch, |actose, sb , 7 stearic

aci d, magnesi um stearfate, dical cium phosphate or guns,
and ot her pharnaceutifcal dil,uents, e.g. water, to form
a solid preformul ghron~gorposi ti on containing a
honogeneous m xture of & conpound of the present

HO
OH

OH
A 2.0 L three-necked round bottom flask was charged with the

compound prepared as in Example 5 above (232 g, 310 mmol) and
dichloroethane (700 mL). The resulting yellow solution was cooled to -30°C in
an ice bath, with stirring. Triethylsilane (132 mL, 826 mmol) was added
followed by a slow addition (1.75 h) of boron trifluoride diethyl etherate (95.0
mL, 756 mmol) such that the temperature did not exceed -20°C. Approximately
30 minutes after the addition was complete the ice bath was removed and the
resulting yellow mixture was stirred at ambient temperature, under argon, for
1.0-1.5 hour. Upon complete reaction the resulting mixture was poured into
cold water (800 mL). Ethyl acetate (300 mL) was added and the layers were
separated. The organic layer was washed with a saturated bicarbonate
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i nvention, or a pharmaceutically acceptable salt
thereof. Wen referring to these prefornul ation

W@ 09p033969 ons as honobgeneous, it is neant thatP€TES2008/075700

active ingredient is dispersed evenly throughout the

cpnposi t.ion so t OS|t|on be read,].
SfRRer it Syt s Ui S AR eonberEryEa e Vet R e pompound
asapgich folld.| s and capsules. This solid prefornulation
conposition is then subdivided into unit dosage forns

of the type described above containing fromO0.01 to

about 1000 ng of the acti npredi ent of the present
invention. The tablets ogégﬁhPEsz t he novel

conposition can be cogHgd or otherw se conpounded to
provi de a dosage for affordlng the advant age of

prol onged acti on. Q

conprise an inner
conmponent, the latt
over the fornmer. The
by an enteric |ayer
di sintegration int

ich serves to resi st

tqn@%& and permts the inner
conmponent to pass into the duodenum or to be
del ayed in Agbease A vafiety of material can be used
for such ent tings, such materials

i ncl udi ng a nunber of polynerlc acids with such
materi al s as sheIIac Odetyl al cohol and cel |l ul ose

. d h |
o s Do racked Rt netlotilank s pioBg with the
CORERIAATHEESHekoss momdihekr@hb@ve 1 #loy 0985 bt ) ect f on

i ncl ude, aqueous solutions, suitab l'avour ed syrups,

rmimélmpbolmﬂ (145uspenS0onel), BMAR (%\%lgr, @cﬁ%lmllok)laﬂds 0L of

oi |.s .such as cottonsee sanme .0i

% onfE e g i uditgen SR bR Tert o, 1GRERE B e batn, with
sBifrlAg, ﬂﬁe@@@éﬂ@&ﬂ’%r@@'ﬂ yshhIC| €30 ndli MQ'a@d@U%‘?Sb@Is@quch
or suspendi ng agents for aqueous suspensions, Include
ﬂxﬁﬁheéempeandmnadummbxgmﬁt0§DcHhascebagawaawemoaeadﬁa
alggnatF, dextr%
mindtes after the additioh was complete The resulting mixture was stirred at
ambient temperature for 1.0 h, then concentrated under reduced pressure at
30-35°C to remove most of the solvent. The resulting mixture was diluted with
10% phosphoric acid (~300 mL), which resulted in the formation of a cream
colored precipitate. The resulting mixture was dissolved in a mix of ethyl
acetate (600-800 mL), THF (200-300 mL) and toluene (200-300 mL). Once
complete solution was obtained, the layers were separated and the organic
layer washed with saturated bicarbonate solution and brine, then dried and
concentrated to yield a thick residue. Methanol was added to the residue
causing an off-white solid to precipitate out of solution. The slurry was stirred

for 30 minutes, then filtered to yield the title compound as an off-white solid.
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car boxymet hyl cel | ul ose, nethyl cel | ul ose,
pol yvi nyl - pyrroli done or gelatin. The nethods of

W@ e@ansee descri bed in the present invention negI/EE208/075700

be carried out using a pharnmaceutical conposition
conprising any of the conpounds as defined herein and
a pharmaceutically acceptable carrier. The
pharmaceutical conpositi GxdipleEgnt ai n bet ween about
0.01 ng and 1000 ng of the conpound, or any range

t her ei A-(BpPe® anosvi)-4hmetloy IS5 (dr-floioropbenyl)-2-

conpound, and may be!conﬁtltﬁtﬁs into any form
suitable for the no B®n sel ected.
Carriers include necqg§€ry and i nert pharnaceutica
exci pients, including, but not limted to, binders,
suspendi ng agents, 9 ) et eners,
preservatives, dye§ i ons
suitable for oral § po0l i d forns,
such as pills, tabl&ts . capsul es (each

i ncludi ng i mMmedi ate rlel ease, tined rel ease and

sustai ned rel ease f ol atdkENs), granules, and
powders, and I|qU|' forws, such as sol utions, syrups,
elixirs, e and |suspensi ons. Forns useful for
parenteral NQJ aflude sterile solutions,
enmul si ons and suspensaons dvant ageousl vy, conpounds
of the present inventQdin may be adn1n|stered in a

single daily dose, or the t ot al dosage
adni M@Séwas Chatsies i heos@BDBung RESPATHY 88 1o FXPaTHe 7

abeES 3302 rt\ h“ﬂﬁﬁ(Sf(?ﬁR‘)%ﬁﬁ\/lé@H 1*.‘?3 Fgf‘ﬁ}@\%% stirred

|nven ‘can adn1n|stere I'n I ntranasa
sUepemmd)n was aﬁdedua salotien |0|ﬁt|i’rmra$nyldrooédjé ol@whydratgi(a.33 g,

| h k to t
g7 anaiyn vt (PR Kiet St By R T RPEq! [empgature
th@ ValaffesavéredBaftcdBnPkl r\é§uIYn§Y§§|GUé dilbgde®Remyl acetate

admnistration will, of course, “be continuous rather
(50000 male): rEr he @yers wewgemratedq@ndj HQ@@uecu@ leger. exteacted
|nst nce ar,,or stration,in the form of
Wil @) et oy 200 FlT Tkl SEhbiRRy Rade iy Nl whshed with
beiaBRHe thIvy, Hhe@BVEF %dluﬂ%ulia@e( bAd Roatsmesiat i el Yeduced

pressure to yield the title compound as a brittle foam.
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acceptable inert carrier such as ethanol, glycerol,
water and the |like. Mreover, when desired or

woewessmsy, suitable binders; lubricants, PCT/US2008/075700

di sintegrating agents and col oring agents can al so be
i ncorporated into the mxture. Suitable binders
include, without limtation, starch, gelatin, natura
sugars such as gl ucose orglfhpleagt ose, corn

sweet eners, natural and synthetrc guns such as acaci a,
Grystaltization of 1s(@db tGluc anosyliidemme th\Wed-&5-€4-fluorophenyl)-2-
magnesi um st ear at e, odiqn1 ﬁn ate, sodi um acet at e,
sodi um chl ori de and-iﬁﬁﬂ¥ﬂ%§?¥é§$ﬂﬁﬂgérators i ncl ude,
without |imtation, st ch, nmethyl cellulose, agar,
bentonite, xanthan guymand the I|ike. iquid forns
in suitably flavored spendi ngSor di i ng_agents
such as the synthe exanpl e,
tragacant h, acacia fe |ike. For
parent eral adm ni st : e suspensions and
solutions are desired. |sotonic preparations which
general |y contain suitabl&lMreservatives are enpl oyed
when intravenous a@nini¥tration is desired. To prepare
a pharmaceutjcal cenposiition of the present invention,
a conpound sq€dNqcc0 :‘ﬂg to any of the processes
descri bed herein as the active ingredient is
intimately adm xed WGl a pharmaceutical carrier
according to conventi onal pharmaceutical conpaoundi ng

t echhi l¢s threpinesked reyng badigmlark wasPhged Wik e of
R S i o B P PO b Py P PP e (B0 .
PBBanmatieand ethlyl ycatatme(@78hk). cline resultirag soluebdh wasdwratea to
?%Eér it 'é‘«tjf[?frtsggﬂnﬁteiag@ﬁf %3&%3%@%5@%?%% HAH the
SBURCRARR oty CRE/TEERHa ) REER S codiPR $ENEE g of

sBbdrcnpstelst iAfEr stririgefoy 106-2@ et atB5°Caadditidvizd] hegsane (30 mL,
formul ati ng pharmaceutical conpositions have been
ferea; tatalgdd! Gonmk) W@ﬁcﬁi@eﬂu bihecEasuBing rixtyreauas stirred for 30

rAHLBREM theh filteRSRIPhE R8P cake was washed with about 56% ethy
acetate/heptane (50 mL) and dried to yield the title compound as a fluffy, off-

»

white crystalline solid.

The procedures as described in Examples 1 through 9 above were run
multiple times to yield multiple batches of 1-(3-D-glucopyranosyl)-4-methyl-3-
(5-(4-fluorophenyl)-2-thienylmethyl)benzene, the compound of formula (I-S).
The melting point, mass spec and 'HNMR spectra, as measured for a
representative sample of the compound of formula (I-S) (prepared according to
the procedures in Example 1 through 9) are as follows:

Melting Point: 106-107°C,;

Mass Spec: m/z (LCMS API-ES) 467 (M*Na);

82



Tabl ets, Second Edition, Revised and Expanded ,

Vol unmes 1-3, edited by Liebernman et al; Pharnaceuti cal
woOe®ahssoEbr ns: Parenteral Medications , Vol unmeBCT/U2008/075700

edited by Avis et al; and Pharmaceuti cal Dosage Forns:

a Speﬁdﬁ@@@%@'@%@&@f HUEE ST GEEATNE
R i<000 Y1 1he, 20 9IGACL 79 (41 Ay 0] 31hg 4 473805RY 4.9

conmpoSitTo accor di hg 't o ‘dosage re
(esAtbhbLAhEd 1iH) £+8.7aHE), whéh &V (nhy &), ﬁé‘h& (be’l Hli sa7d® Hz),

7o (o ol e & e 1 26HO0. G 49- 1, 000 19 per
5 adult human per day, or any range therein. For oral

adm ni stration, the conpositions are preferably
pr oviAdrgresentatiivef samplef oftthe lcsysialboa feimphilpe @nogoynd of

s (85) gsodtstips ieerbedin RmARY spovBs e Shiggaplgrized as

t@ng x2@Q) powddr @iferaBtion, (bheprekhiRiveraanathi€of whidh iskdown in
ynptomati c adj ustnment of the dosage to the patient to

Fw;eﬂéattlfmmgmdlé‘facéa@mew UaﬁmgjﬁtJKlaﬁ’a@IﬁéO@I BQ@A OKV; 1/12°
10 d°recs'aé‘ﬁcgé sl 88 Bbinsiois e Gromehip a1 ghel patatsgte of
0016 rD0/E&k gjghsru% arﬁ)':aﬁj‘ hak é{aorgblea})cgeéﬁge | evel of

from to a out or any range
t her é’hle cry&,teklzmprferfneoaﬁiglcombeumdmgﬁ)rrrmlé (leB) mbple 0. 01

chilgaeitiact O o PROPE" BRE B JoReTebY. Oy ot bRAr RRBpeaks

Wi élpélgﬁveg%t%@t%@ g‘PéatQP%rV‘@d)&hH d%rmg?é/ reférad oX |t§‘,

ranetherel eco ounsmay eamnlstere
15 ppe\giené@REbpeaks with & releityepiotendity of gprdtenthadoatoye 2500 mere

eE e S, T e per £REL ity S R E e BER pigregter than

a®BIPYSN misre brefehsbladr, Hf n@éa\waeﬁxm p@éks whie a relative
strength of the preparation, the node of

inigRsity et greatasihamagouh20%damlisieg it Tablet hbelohsease
condition. In addition, fﬁﬂé.]associ ated with the

20 Crystalline Form of Compound of Formula (I-S) Powder XRD Peaks
Position (2° theta) d-spacing (A) Relative Intensity (%)
3.9 22.8 86.7
8.0 11.1 221
9.7 9.2 10.5
10.9 8.1 33.3
13.0 6.8 16.2
13.9 6.4 18.4
15.5 5.7 100
15.6 5.7 64.5
15.9 5.6 16.8
16.2 5.5 14.2
17.3 5.1 44.0
18.3 4.9 18.6
18.7 4.7 38.5
18.8 4.7 56.6
19.1 4.6 21.1
19.4 4.6 21.3
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particul ar patient being treated, including patient
age, weight, diet and tine of admnistration, wl|

WO 2®a08595N t he need to adj ust dosages. One skiPCEUSI008/075700
the art will recognize that, both in vivo and in vitro

trialo Hotr N o+t ahl A |/nn nd Al |l vy a'\r\gnfg
—S—oStT 1 StHtape,—KRoWR—aha yhll\.l ct Yy é\-r.lt co

cel and /2 |3 ani ml rmde44‘.'-1r9 andl ctive t he
abi|ity of2@9 est conpound4tdo treat or previh# a given
di sprder. Zne skilled in the art wil |l furthge.3

recpogni ze $pgt human clinigal traills includimg

first=1n- %n dos rangig% and efffTcacy t 32
f A P

L
nnnnnnn

hea thy’ P Fents—ang—+—or él ose——suftferd a1 fr gi et
di smﬁz_be_w%et_ed_&wmug_w_met ds wel |
known in tA&2clinical and #&dical arts. Thel%.8l1 owi ng
Exanpl es a2®&4set fonth to ai& in the unders2afdi ng of

thel i nventppn, and are not3igit ended and shoyyg not be
con trueo §5)7||mt in any the fjnventi on, §§t rortn

N he—H 02‘63 whichfolHHow LIICI eaftrer—tn—tfge l:)\allpl €S
whi ch—foll sone h\/nf hnca nrodudts are | L‘ ed as

AR AR

hav| ng bee?ﬁﬁsol ated as a 3é%| due. It will %@6
under st 00d2h$ one off ordindrdy skilll in the #.6 that

QJU}

=

the term"residue" does not |imt the physical state
in which the product was_isolated and may i nclude, for
exanpl e, a solid, an oil Exampled0 a3 gum a syrup, and

n- 2-vn- met hanoneSTEP A maﬁ@no’ne three necked round
bottom fl ask vvas &harg
acid (22.5 g,

(0.25 M ) at anb ent . Oxal yl
chloride ( 12 S 1 h that the
|nter nal tenperf e /' g be¥ow 250C.

m xture was sti rrd over ni ght at anbl ent

STEP A:

A 5.0 L four-necked round bottom flask was charged with 2-chloro-5-
iodobenzoic acid (470.8 g, 1.66 mol), CH2Cl, (1.6 L) and DMF (5.0 mL, 0.03
mol) at ambient temperature (20°C). Oxalyl chloride (170 mL, 1.94 mol) was
added such that the internal temperature was maintained below 25°C. The
addition was slightly exothermic; vigorous gas evolution occurred. The
resulting mixture was stirred overnight at ambient temperature, under argon,
then the volatiles were removed under reduced pressure. The resulting residue
(an acid chloride compound) was diluted with dichloromethane (500 mL) and
set aside under a nitrogen atmosphere.

STEP B:

In a separate 5.0 L 3-necked round bottom flask was added AICl3 (487.0
g, 3.65 mol) and 1.5 L of CH2Cl,. To the cooled (-12°C) mixture was added 2-
fluoro-5-(2-thienyl)pyridine (299.0 g, 1.66 mol) followed by addition of the
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tenperature, under argon, then the volatiles were
renoved under reduced pressure. The resulting residue
WQ 209083960 chl ori de conpound) was di ssol ved i n BOVUSE08/075700
) and set aside under a nitrogen atnosphere. STEP

%@r%&ﬁ%@aer e sl Agocye) Aiad Miiied fie R oaif Wes

réfid (k@ andRe FESRRMSHARUrEES nERAt I bient tel‘%atdl’fe%‘r 2-(39n
bath then 2-(4-fluorophenyl)thiophene ( 18.2 g, 0.1

Upin) cmvasleadrdecﬂthe)waa@mu thy resuldting ixtofe wae cavbedioe1 2°C and

Bt oy Fanblutdition AE welr ADbRookT IAIEWER: iy 24 HE (100

nﬂ_“jbérﬁﬂﬁeétﬁﬁﬁ?‘l G0 ML 8 e éadtith teTﬁSerfa‘%‘l%' Wad ol NgwEEto
was cooled to - C and quenched by the slow addition

eateeeh 827C (dmngithe) walter daneth. b'l;hamsumng(mb(twr‘e Wyassiirred at

0 ipitat | t
e Eminears PV resuBing bt M THAlanel & BegiRIgte. SThe
r%@ﬁtéﬁgsmuﬁu@waelmeréﬁ m?as%%b'vwm ﬁ/@kér%nd'-:d(f?éﬁ){oe*@d a solld The

r ono- 2- net hyl - benzyl) - 5- (4-f1 uor o-
seli@ was3Feorystdlinad inemiaitylrangteicjo tyialt e taﬂ;e( cm@ouhdlegeajgold
wg)thdthfe conmpound prepared as in Exanple 1 above (
S81%1 7 mol), triethylsilane (148 m _, 0.926
nol ), dichloronmethane (700 m ) and acetonitrile (700
m ). The resulting m xture was cooled to -80C in an
ice bath, with stirring, Exampleddon thfluohde di et hyl

stirred overnight. X
concentrated un . o\l uteed with | PA
(1.0L), filtg : & W\ wayer to yield a
solid. Recryst [

A 5.0 L four-necked round bottom flask was charged with the compound
prepared as in Example 10 above, (350 g, 0.787 mol), triethylsilane (650 mL,
4.07 mol) and acetonitrile (1.75 L). The resulting mixture was heated to 30°C
then boron trifluoride diethyl etherate (500 mL, 3.98 mol) was added, dropwise,
such that the temperature did not exceed 58 C. Stirring was continued at
ambient temperature. Upon completion, the resulting mixture was added to a
cooled (5°C) aqueous sodium bicarbonate solution (400 g in 2.0 L of water).
The aqueous mixture was stirred at ambient temperature for an hour then
diluted with ethyl acetate (500 mL). The layers were separated and the
aqueous layer extracted with ethyl acetate (2 x 400 mL). The combined
organic was washed with brine, dried and concentrated to yield a light brown
solid. The solid was dissolved in hot toluene (about 1.5-1.75 L), treated with
silica gel (250 g), diluted with heptane (1.0 L), stirred for 30-40 minutes then
filtered hot. The volume was reduced and additional heptane added. A solid
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Exanpl e 3
2- (4- Fl uor o- phenyl ) -5- (5-i odo- 2- net hyl - benzyl ) -t hi ophe

Wme00%033969 L f our - necked reaction flask was chaPQetS2008/675700

t he conpound prepared as in Exanpl e 2 above ( 100 g,

276. . | e odi um | 553. 59 | es)..
risrptalpient o] Solulpaen@oolhg 1 o stuparalup. Theresting
nhiREHe Wadiligr&d wguewmeent@%&hs&bwgs at}r ued swrah ar gon,
then treated with toluene (261 m iglyme (56 m )
and N, N -di net hyl -ethane-1 ,2-diamne (2.7 m _, 27.68
mmol es) and the resultin pxture warned to 1100C
over ni ght. Upon consunpt ﬁéghfﬁﬁsﬁarti ng material, the
resul ting m xture was ¢looled to roomtenperature, then
filtered through CelitE t OAc, and

extracted with NHAOH_ e onganiS % ied
(Na2s&™) , filtered |and i Ya [ solid.
The solids were fil er_ed and rgcry 2 zeld from

heptane to yield the | e conpound as an off white
solid (mp. 1070CQHO(SEge al so, Kl aper, A., Buchwal d,

S. L., 'Copper Cat al y2 tMDEEb]’kS} Exchange in Aryl
Hal i des: An Aromati© Jel stein Reaction", J. Am
Chem Soc, , 12 344- 14814) Exanpl e 4
23A6tetra N i D-gl ucol actone A 5.0 L
t hr ee- necked round bot?c om f was charged with

gl uconol actone ( 155. DHMD. 871 nol ) and

5 "o FeleBRten oS Wen@hast tita Tie botxipglhd prepared as in
Ei('éhﬁb]@tﬂ’l'efﬂ?iv@/(b&'d Gne1d 6 thibles) Ethé’leomobngté)répér@deas in

such that the tenperature did not exceed . After
Exxampie 4rakavei (AA2¢n 2tAv6 maslase anddetrahydsofuras $5@@ot). The

rsiT Bt s Tk fecEfrioB R EBled EBET i Bagked witn
Ceiedesnd oldsr aBdedvalE (1PPNEDY 210 Dihresnstiad dund

bottom flask equipped with and overhead stirrer, nitrogen outlet, thermocouple

and addition funnel with a vacuum adapter. The resulting mixture was then
cooled to -70°C via dry ice / acetone bath. The addition funnel was charged
with 1.0 M (trimethylsilyl)methyllithium in hexanes (450mL; 450 mmoles), with
the internal temperature maintained at less than about -60°C. After addition
was complete, the resulting mixture was allowed to warm to -30°C, then
quenched into a stirred mixture of NaHCOs (400mL, 50% saturated) in a 2L
separatory funnel, diluted with heptane (200mL) and the phases separated.
The organic phase was washed with water (20mL), brine (50mL) then phase
separated and dried (NaxSO.), filtered and concentrated to yield the title
compound as a thick oil.
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added until no severe exotherm was observed. The
resulting mxture was diluted with 4.0 L of water and
WQ2®9403%969 hept ane. The | ayers were separat ed apdI/ukz08/075700

organi ¢ phase washed wi th aqueous sodi um phosphat e
nmonobasic ( 1 .5 L), water ( 1 .0 L) and brine ( 1 .0

L). The organic |layer was dried over magnesi umsul fate
then concentrated under gg g yield the title
conmpound as a |ight yell OTQI&%'. Exanple 5 OTMSA 2.0

L three-necked round ®ottom fl ask was charged with the

conpound prepared as |in Exanple 3 aboye 100 g,

232.68 nmol es), the 3 . xanpl e 4

above (141g, 302. 44 et T @t uran (750
). Upon cooling Y/ m Mo about

-400C, 1.0 M (trinet} IsHyI)methyIIlthl um i n hexane

(489 nl _, 489 mdl@ qﬁgarged to the mxture using
an addition funnelo \\\t i nternal tenperature

mai nt ai ned at | essythan|or equal to about -40 C. After
addi ti on wag{@onple e reaction was quenched with
std. NaHCO3 (20@fiL) =1d al®Odwed to warmto room
tenperature. The phases were separated, dried (Na2SO4)
, filtered and concefMated to yield the title

COWP S0 tkreeheck! ot} it Id bath ti
AP TRemyieL B PPt Sutheq it 2 cold Sety itr
fuaqnetl hieenpdraetréebsorz emmg@l cutlzt and avbrrmdwsimmd/vasmmrged
ttomflask was char wth the co nd epared as
Wi b Rrpr e SRR EmeleH AoRis (i 252 P5 iodS) and
tr‘i’é EBﬂn%bQﬁ& 'E)?é‘@aréa% |H1E>9amC%BQL ASUE ¢Hi30% 3299 mmoles),
solution was cooled to -
followed by addition of THF (660 mL). The resulting mixture was then cooled to
-70°C via dry ice bath in acetone. The addition funnel was charged with
trimethylsilylmethyl lithium (210 mL; 413.70 mmoles), which was added to the
reaction mixture slowly, as to maintain an internal temperature of less than
about -70°C. After addition, the resulting mixture was allowed to stir for another
20 min. The resulting mixture was worked up by addition via addition funnel of
2M HCI (250 mL; 500.00 mmoles). The resulting mixture was then allowed to
warm to room temperature, then transferred to a separatory funnel and
extracted with ethyl acetate (2 x 200mL). The organic phase was separated
and dried (MgSOy;), and the resulting mixture filtrated and concentrated to yield

the title compound as a thick oil.
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an ice bath, with stirring. Thethylsilane ( 132 nml _,
826 mmol ) was added followed by a slow addition ( 1

WO 7894035964 boron trifluohde di ethyl etherate (BSI/0S2908/075700

756 Mol ) such that the tenperature did not exceed
-200C. Approximately 30 mnutes after the addition was
conplete the ice bath was renoved and the resulting
yel l ow m xture was stirrggaaipl@da ent tenperature,
under argon, for 1.0-1 . our. Upon conpl ete reaction
the resulting nixturé&lwas poured into cold water (800

m ). Ethyl acetate (]300 ml ) s added=and the | ayers
wer e separated. Th 33 3 was/ washed i th a
saturat ed bi carbongtesollutio retgver /sodi um

sul fate and concen / NN e compound

ed with the conpound

% ve, (119 g, 0.25 nol),

4- et hyl nor phol i n§ $ mM _, 1.30 nol), DWVAP (3.25 g,
0.026 nmol ) @ 1.0 HF. The resulting |ight green
m Xt ure was coO€ x> @I in an ice bath, with
stirring, then aceti & anhydride ( 125 m _, 1.30 nol)
was added dropwise, $Udh that the tenperature did not

exceads QCouHHeckES c?b&ﬁqzﬁgf%'régs Fis I&tﬁarﬁba Wi Straf ddthpound

the addition was conplete g m xture was
psepareddsan Exanipat! 3tabgver, 4112 g, .28 nol) ahd adetomitrile (1.0 L).

oncentrated under re ed pressure a 0-350C.to
ThErrgou ta<EXBHe vS SHLIR 20rba scise el WA E9mas
T‘F'i'e'tft}ﬂﬁ%n@! 485 W@ﬂﬁ‘@%%lgﬁ)ag Afeled, fdl%%drﬂal—é 3Id0(9“a&5‘ition of
resulted in the Tormati on of a cream col ore
bpractrijlubete diethy etksate () mlxtl2Emoedssubhdbeat thedempeaature

WA of 205 Caob A (M AU WhSPEIRF EdhG FroELark
oPRiGH Rfdurd W8s AYRES t8RIFNIF SRAFAIES N pbA o Can
aqueous solution of sodium bicarbonate (200 g in 500 mL of distilled water)
was added to the resulting mixture and the layers separated. The organic layer
was concentrated to remove most of the acetonitrile then diluted with ethyl
acetate (350 mL). The aqueous layer was saturated with sodium chloride then
extracted with ethyl acetate (350 mL). The combined organic layer was
washed with a saturated sodium chloride solution (100 mL), dried over sodium
sulfate (135 g) and concentrated to yield the title compound as a yellow colored

foam.
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| ayer washed with saturated bicarbonate sol ution and
brine, then dried and concentrated to yield a thick

WO e®0@8r969 Met hanol was added to the residue caRGI/HR0881075700

off-white solid to precipitate out of solution. The
slurry was stirred for 30 mnutes, then filtered to
yield the title conpound as an off-white solid. Exanpl e

8 Exam]gle15
-4=met nyT - 3- (5- (4-f 1 uor ophenyl ) -

1- (b- D-d ucopyr anosyl
2- thienyl met hvPbenzegk OH A flask was charged with

302 mmol) in THF (820 ‘ F To the
stirred suspension 1

hydr oxi de nonohydr &
Om_). After stirrin
tenperature the vola
resulting residue di
m _). The layers

nmo N0 water (41
anbi ent

re renoved and the
\ et hyl acetate (500-600
qr e sejparated and the aqueous | ayer
extracted wath_et acegate (3 x 100 mM ). The
conbi ned or gani yer wasOMeshed with brine (250
m ), dried over sodi@m sulfate and concentrated under
reduced pressure to YP8Cd the title conpound as a

britt : . .
3 58 PR TBLC ERalih 18bL g rarge it tre
i o netked Fannd Dot om 11 ask was eheraed wiih Lk
I hAE e 278 i 250 EnalAY EREase 03 6855 b ol THF
O e o A oo ot oy B0 i
stirrtriy, e acetr, anmdieideg 28 GmLH2H0 amaolasa saakitket] diroppuises esuch
the sol ution becane hQéZ,T% hept ane

t#%}tb%m%gptw%digmt exeeed P eé‘cS:egpgjth‘was remov%c’l 15
minutes after the addition was complete. The resulting mixture was stirred at
ambient temperature for 1.5 h, then concentrated under reduced pressure at
about 30-35°C to remove most of the solvent. The resulting residue was
dissolved in ethyl acetate (100-150 mL) and diluted with 1N HCI (100-150 mL).
The layers were separated and the aqueous layer extracted with ethyl acetate
(2 x 30 mL). The combined organic layer was washed with 100 mL each of
water, a saturated bicarbonate solution and brine, then dried and concentrated
to yield a damp solid. The solid was recrystallized from hot methanol (300-425
mL) to yield the title compound as a light yellow solid.
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seed crystals. After stirring for 1.5-2.0 hrs at 350C
additional heptane (30 mMl _, for a total of 185 m )

woer®asided. The resulting m xture was stirred PGF/USDOS/075700

mnutes nore then filtered. The filter cake was washed
wi th about 56% et hyl acetate/heptane (50 ml ) and
dried to yield the title conpound as a fluffy,

of fwhite crystalline sol ggamiie 1@ ocedures as
descri bed in Exanpl es 1 roug above were run

mul ti -0+ 108lyd) -dhunh @ thyyll -3 - fleerapyrid-3-yl)-2-
1-(b- Dgl ucopyr anosy| -4- net - 3-
(5-(4-fluorophenyl) - I nzene, the

conmpound of formula (d| S). The nelting point, nass
spec and 1HNMR spectrfa, as rreasured for_a

la (1-9S)
le 1
t.N106 1 070C
(M+Na); TH NMVR
3.35-3.53 (m 4H), 3.71 (d,
d\,\\\OH-H, J =11.9 Hz), 4.1 3 (d,
¥, 2H), 4.9 (s, 4H), 6.70 (d,
1H, J 3.7%), -7114 (m 3H), 7.1 8 (d, 1H J =
7.8 Hz), 7. 9 y8 Hz), 7.33 (s, 1H),
7.52-7.60 (m 2H). A3 epreSentative sanple of the
crystalline form of tas]e conpound of formula (I S),

i sol ated as described in Exanple 9 above,

char A’c?%@ Micenargepked raun Balion dals a aierded 1, e a
cbffiothf r@bé% | S Exdingle 1568 (.5 GMAS RAIHETHE (50

actome usi ng adi at1on
ndlOkand m/elhlamhl V&80 gdr)cd csthietstir@dzuspeasionvpsadded 3N sodium

e e e 60 PaEoh Thed RsRRD cate st sigrec fopd hr at

a%bﬂéﬁﬁbHdé?aFu?é MrAE VolgileoWBRIREnQed AhdHrdslitiPl rd8iue
be characterized by its powder XRD peaks, (preferably,

dilyteidt wittp ethyt acetrte (ihid.). The layers were separated and the aqueous
layer extracted with ethyl acetate (3 x 10 mL). The combined organic layer was

t hrough 9) are as
Mass Spec: m z (LCMVE
(CD3CD): d = 2.32 (s,
1HJ = 11.9 Hz), )
1H, J = 9.3 Hz),

washed with brine, dried over sodium sulfate, filtered and concentrated to half
the volume, yielding a solid precipitate. The title compound was isolated by
filtration, as a cream colored solid.

The melting point, mass spec and 'HNMR spectra, as measured for a
representative sample of the compound of formula (I-K) (prepared according to
the procedures as described in the Examples above) are as follows:

Melting Point: 130-132°C,;

Mass Spec: m/z (LCMS API-ES) 466 (M'H);

"H NMR (DMSO-d6): & = 3.05-3.31 (m, 4H), 3.45 (dt, 1H, J=5.3 Hz, J =
12.2 Hz), 3.70 (dd, 1H, J=5.3 Hz, J=11.4 Hz), 4.02 (d, 1H, J = 9.7 Hz), 4.28
(d, 2H, J=3.5Hz), 4.46 (t, 1H, J=6.2 Hz), 4.89 (d, 1H, J= 6.2 Hz), 4.99 (d,
2H, J=5.3 Hz),6.93 (d, 1H, J= 3.5 Hz), 7.21 (dd, 1H, J = 3.5 Hz, J = 8.3 Hz),
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with a relative intensity of greater than about 10%
nore preferably, by its powder XRD peaks with a

WO 2009083969 i ntensity of greater than about 25% PEDDE2008/075700
preferably still, by its powder XRD peaks with a

AR 451 BT B89 0 PRGOS BT G P v = 162

HzelJ&t e\athnJer’ﬂsasw)Oé 4grga1gy than about 50%, as
|isted in Table 1 below. TABLE 1 Crystalline Form of

Compound of Formula (I1-S) Powder XRD Peaksnet hanone

ohar 408 ot 4B RUECHR] BELATRT B 3 e 396, d8Gribea in
E&aﬁﬁ)léﬂb)abcﬁbl-?fﬁa% e éharﬁcle)rlzéd Q%/DM:pd\ﬁd@r XRD, pdhke3

| ) at anbient tenperature Oxal chI ori de g
(Flf‘ﬁﬁerﬁpw, by itgpaveier Mak p&@b@m‘%ﬁe@wﬁ 'rltﬁ?ﬁ"iymfér gajer than
ddi
BIPEHRL HidketReePRIDLE) R oRBbPURE BCai T hinar i ntensity
ocDgoaateuemaantmut @5, tmog pneiérabhy swsbyzits rpbmleo\xﬂmlpglaks with
at anbi ent te erat u‘retg under ar gon

avrgiagltvp”@@nwéy ap et 3@ eﬂ}rgg%ﬁ&e\! sttty its
p&@vﬂé‘r RIS W‘ptbﬁﬁ 4 Ao iflteralt g 6%&@#%%%0%@ %), as

| ut ed | or onet hane and set asi
listedan Teabﬂfeﬂl’cxeagm at nospher e. STEP B: In a separate 5.0
L 3-necked round bottomf%s added AIClI 3 (487.0
g, 3.65 nmol) and 1.5 L of To the cooled (-1

(22©rv§ia2mrws £ orsofdertbotind bf FbPmeid A=K PeWder WRD Heiks

0 g, 1.66 nnl) Tollowed Dy adqiiion of fhemxiure
pr ep&asition (2ntHEEEP | A dispacind{Apr |2Retative krtehsity (Y
bath was rempved and the rggstion mxture stigred at
anbfent tq arure fmgr“ff,ffS - Upo con‘pl et|1%n QLnLne
R 1 MM 1 BT -
m_) foll dRe3b by 2N[HCL ( Db 41

18.36 4.83 43

18.62 4.76 85

18.76 4.73 64

19.20 4.62 88

19.84 4.47 100

20.58 4.31 61

20.76 4.28 92

21.20 4.19 45

21.88 4.06 46

22.74 3.91 31

22.96 3.87 55

23.14 3.84 31

24.44 3.64 56

24.68 3.60 45

25.06 3.55 44

25.58 3.48 23

26.24 3.39 28

27.20 3.28 53

27.66 3.22 19

28.04 3.18 23

28.24 3.16 23

29.48 3.03 40
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m _) and heptane ( 100 ml _). The reaction tenperature
was not allowed to exceed 320C during the water

W@ e@nobRo6edThe resulting m xture was stirred at BEDUS0D8/075700
tenperature overni ght, resultlng in the formation of a
pr egtpHtate—Fhreresuthrgiodurewas—H
vvasI:Le_d_\M'_Mt er and drj 21 99 g yi el a saolj
sol | d was ¥eQf ystal I|i zed 288 et hyl| acetate 20 vyield
the|titl e3e@pound as a g@l.@gcol ored solid. IExanple 11
5-1b- (2- Ca3f(p- 5- | odo- benzyga - t hi ophen- 2-vn-¢& Tl uoro-p

yri C—four- neckeéj650und pottom TI az?j‘ Was
h 001 Q | anrd-552 2 nar ad i e 55 10

C aLg'ed_W At 1e—C€ofNpotnit pat etras—+Ha—bx 40

aboue (’2'3;531 0. 787 mol) 4-¥YFi et h\/l sil ane ( m

4.07_mol ) 3P acetonithle 238 75 1), The re&ulting
m xture was heated to SCDCthen boron thfl uori de

di et hyl etherate (500 m 3.98 ) was added,

dropwi se, such that the E&&Bﬁﬁ-ﬂ?e di d not exceed 58

C. @#s‘iél‘liEQtiEﬁ%fm(ﬁ-mgﬁﬁ@ré‘ﬂ&kﬂM élﬂ@?@fﬁw(@ﬂuyﬁ?@
cofpretton, e resu g M XTUr e Was a

cool ed (50C) aquRMIRY!; ), panzere| uti on (400
gin 2 O h irred

0 R Lbnl by R TS ST L
tigiehylmete@loaineen8 ¢fdam, 23.1 gherdrired Sis\wRiserised ar BCﬂ'dz’@tBWbatlon

t he agueous | ayer extracted with ethyl acetate (2
WORQRSIG 2306 Wsme@ﬂr@amytao@ateﬂégmmm thsrpiewas

I
8% 08 SERRSHAZAY ¥ 516, 0By iy BLbib o 0
flugko- B)pyrrdyl&)& &nbn/ylmbtrgal]benzermel Tlﬁéﬁﬂxtgn)e wahis| reflexedvatr 30
hetane(rﬁa@t , stlrredfor 30-40 m nutes then
DGR YRSt SLTRRLALAY e AT Adar RRBSHESI] o
adde r
B AE YHeErohinil AR ERE DI Aty QlasRld 0RAN
afc'etattel(e@b trib) afmdablded keyield by statineotHip-Cagluzopgtdnosyl)-4- chIoro-
3 [5 (6 quoro 3”Byr|dyl) 2-thienylmethyl]benzene (20.34 g) as colorless crystals.
mp 131-134°C
Elemental Analysis Calculated for CooH21CIFNOsS: C, 56.71; H, 4.54; N,
3.01; F, 4.08; Cl, 7.61; S, 6.88; Measured As: C, 56.59; H, 4.55; N, 3.01; F,

4.00; CI, 7.60; S, 6.94.

Example 18
1-(B-D-Glucopyranosyl)-4-chloro-3-[5-(6-fluoro-3-pyridyl)-2-

thienylmethyllbenzene
To a solution of 1-(2,3,4,6-tetra-O-acetyl-1-3-D-glucopyranosyl)-4-
chloro-3-(5-(6-fluoro-3-pyridyl)-2-thienylmethyl)benzene (9.64 g; prepared as
described in PCT Publication WO 2005/012326) in a mixture of methanol —
tetrahydrofuran (75 ml — 75 ml) was added a solution of sodium methoxide in
methanol (28 %, 0.09 ml), and the resulting mixture was stirred at room
temperature under argon atmosphere for 1.5 hours. The organic solvent was

evaporated under reduced pressure, and thereto was added brine (200 ml).
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OIMs A 1L Erlenneyer flask was charged with the

conpound prepared as in Exanple 11 above (94.4 g,
wQ1®9/Bss9nol es), the conpound prepared as in ERERPEm®081075700

above ( 102g, 219.70 mml es) and tetrahydrofuran (585

b s edradind otk Cactidien 5bhih § carid (B aic taver
wWH @6l Q\Versrhﬁgﬁéswﬁ%lkteloAﬁbr b@’hg tﬂaﬁe@v\lrth ahctlva’%led carbon,

t hree- necked round bottom fl ask equi pped
the mshbide materals weﬂetfﬂtemoftﬁ,mn@the fﬂlﬁéiﬂw&@ epaeorated under

B el el e e VB8 W RBEROh Fran PR RO KT o
5 thaelo w’éb%d@l@dld $&uy 6f~lﬂh@€dr¥§t@mnéfwr1g(@iDVglu&b r@ncbéyl) 4 chloro-
(trinmethylsilyl)methyllithiumin hexanes

3n[150(l6ef§-)0r0v§ YD ey athy aszeRe w B arandea e saTed at

50€§Sf? fﬁhcﬁ&g Lﬂlr%ﬂ u?%) %r 4% Jni{qtg%gha gﬂﬁ@gﬁ%%‘é’rature

olvBeTigIsty eﬂ@@@clﬂb(&cﬁc@btdlé Qrantrtitited nd\mECRRktréQfd-again
50% sat ur at edE a 2L separator funnel, diluted with
0 ey

stiepd @ &0{C dtes heeflohad éer mmtatea@ndmléredrajaﬁom

se . was_ was r. (2 brine (50n) then .
10 ARG IERERT . She bridoiied S8R Wil DUPER s Hashe witn
eﬂWI‘%@étdt@ 0| c&€bAd driedtib lyietd eorpeds Enasaliné bf ¢43-D-
rrpI(e 13% A 2L three- yIneck round r>ﬁtomfl als(,(E
gémsnpyb%@&ﬂ)t%cféJOECde%ﬁtﬂvor@r@owrlddH 3-tvieryimethyl]lbenzene
5%§%f)rature sensor, nitrogen outlet and over head
stirt’er was charged with the product prepared as in
Exanph@131-1@30€e ( 100 g, 232.73 nmol es) and the
conpound prepared as in Exanple 4 above ( 130.4 g,
15 325.8 nmol es), followed by addition of THF (660 m ).
The resul ting ﬁ% 5% £8ml 700C via dry
ice bath in ace CEX i ‘n‘m&i‘mﬂr%s char ged

wth ¢Ci

Pd(PPhs),, CsF

HO, —
B \ /—F
AcO HO N

AcO

NaOMe, MeOH

STEP (1): Preparation of 1-(2,3.4.6-Tetra-O-acetyl-B-D-glucopyranosyl)-4-

20 chloro-3-(5-(6-fluoro-3-pyridyl)-2-thienylmetyl)benzene
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30

trimethylsilylmethyl lithium (21 0 m _; 413.70
mol es), which was added to the reaction m xture

W@ k@wMogsoeas to mai ntain an internal tenperaturkCDUS1008675700
t han about -700C. After addition, the resulting

XS e e 9 B 0L SIPL ST 20 M TS chioro-
3?@2650‘% ftHféﬁ?lmé’t&l)@%i’Qe (§1hengg‘¢>pegm5%@agge%e%sﬂﬁ PCT

resutlng m xt ure was to warmto room
P(ublrpahm‘t W@ 200661 2626 ) F-Buoredytidina-Sskepmnit acig (Frontier

d d h . Th
Figulices BdecssiunBiotite A5HL0 ad en (Mps0k | and
tém.é(wﬂetﬁylwdgpww|afd.urh(oat(9cssa@)o\nqozuaﬁﬂém&?sthtaﬁ g (200

ound as 'a thitck Exanpl &
rrA) ¥as rEﬂlﬂmﬂifQﬁécﬁ(deIfSou'ﬂce esctiomnhikius® wasspailiad dgio a

S%E}ratetdgaeqége%%os)%%dq{ﬁ rhé@gcﬁ%q% %rppga%x l' St %d%?@r\’a%teo( w]th
etifg ki, flhétd#q_ ibasy LA ated aﬁm%rlﬂé Gﬂeﬁ eeP8bdbdium
Wth stirrin het hyl sil ane ( 185 , 1.16 ol

sutigled and éhe §Q}é’§nb\9"a§ eyra@waé%l pmj@rnre@hucg@ PHPSSUre. )I'he residue

WL UG, 51 ol USETHE kR0 e roched DDAy

ur e Was nafl nt ai néd at

chtsoraatad fikteredvhsougbnarhiosilams treatad $|I|¢wgella(r2R rol) pade The
m xture was all owed to sl OV\A%_ warmto QOC.

e MRS @HPPARALEEEBIEE rRGHGAT RTFSBres B (e W%&V%Wﬁét@”f'ed

. Sure to th
oy et dastYollinn Bhigthalobld Ry (RiEhd . LY Bbggpte 1o the
duchgenomethaye? :viasT jcanmtecrysialéded Gomremeteanab s yiefd 142,3,4,6-
t trjl di | ut th I t at 35
(G Bcaful- B Oy SRy s Gic Bul Tor oSSR 2
t at 350 nL
@E’gﬂ@‘o PR B O A o Ry aE L & sat ur At ed

sodi lnﬂTpGBﬂdIGIZd@ solution (100 nL), dried over sodium
sulfate (.1 and concentratedto¥|eId1thet|tIe

corrpé'ﬁﬁﬁlual},) 57 |1|4§@, 3463, B39, 1229, 1215 cm’
APCI-Mass m/Z 634/636 (M+H), 651/653 (M+NHy)

"H-NMR (DMSO-ds) & 1.72 (s, 3H), 1.93 (s, 3H), 1.99 (s, 3H), 2.01 (s,
3H), 4.07-4.14 (m, 3H), 4.28 (s, 1H), 4.71 (d, J = 9.8 Hz, 1H), 4.96 (t, J = 9.5
Hz, 1H), 5.08 (t, J = 9.5 Hz, 1H), 5.36 (t, J = 9.5 Hz, 1H), 6.90 (d, J = 3.7 Hz,
1H), 7.22 (dd, J = 8.7, 2.5 Hz, 1H), 7.31-7.32 (m, 1H), 7.39 (d, J = 2 Hz, 1H),
7.44-7.48 (m, 2H), 8.14-8.18 (m, 1H), 8.45 (d, J = 2.0 Hz, 1H). Anal. Calcd for
CsoH20CIFNOGS: C, 56.83; H, 4.61; Cl, 5.59; F, 3.0; N, 2.21: S, 5.06. Found: C,
56.8; H, 4.47; Cl, 5.6; F, 2.91; N, 2.29; S, 4.93.

STEP (2): Preparation of 1-(B-D-Glucopyranosyl)-4-chloro-3-[5-(6-fluoro-3-
pyridyl)-2-thienylmethyllbenzene

The compound prepared as in STEP (1) above (8.33 g) was dissolved in
methanol (200 ml) — tetrahydrofuran (100 ml), thereto was added sodium
methoxide (28 % methanol solution, 5 drops), and the mixture was stirred at

room temperature for 4 hours. The solvent was evaporated under reduced
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foam Exanpl e 15 CAc A 500 ml _ three-necked round
bottom fl ask was charged with the conpound prepared as

WO pooBx3s e 14 above (23.56 g, 50.0 mmol ), 4- PCT/US2008/075700
met hyl nor pholine (27.5 mM _, 250 mml) and DVAP (0. 60

ePsatid Ik i BO%eR bl sufd Sl S5k AolhbSony
(ambfdfom méiﬁéh&q@o Q) argay-dra) %d(t%ﬁjrﬁtéﬂ with & dl%(}me)cher - 2-

was ad dropwi se, such that he tenperature not

peoawmtcweld Tf(@ Dawa@@wanmyl)fdemmoecwals (AiTruore-S-pyfricy)-2-

ey RiedhulouBRE (F STR R apdRRepEPSER) M ien © "

concAHCIaVIads WZ%W%BJQWGHW%M@(MENMPM 30-35 0C
to renove nost of the solvent. The resulting residue

was dHsNMIR/EMSR-ee)hy 8. 04cd 4@, ¢H)0B38-349 i, J Hind.67-3.80

@epthat 08 G e R 1elod 7 BB Rl 2B AR P - 42

I-EZCGH-E)MESG?(dXJ&OS mHz) 1HT)he950@31@| oeds Qr gaBHE, QH)/@QM J=37
washed wi th each of water, a satura

Hz, dﬂ)b6ﬁ§t7e28<§mt1||‘5n7éﬁd7 BRi(fe TH)hEAOGF- ﬂé&ﬁhﬁtﬁ) 8.13-8.19 (m,

ng gnt yield a danp solid. The solid was
1?@t§3§t%?%ﬁ®égﬂ)rom hot met hanol (300-425 m ) to

yield the title conpound as a |light yellow
sol i d. Exanpl e 16

1- (b- D- gl ucopyr anosyl ) - 4EX8MRIe 28 (5. (6-1 uor o- pyri d- 3
-yl &Tﬁ’,é’

rguﬁéaéb%tg?%(ﬁnﬂ% ask %ﬁgﬁnﬁar ger?rlvvl thghcgﬁﬁgﬁgkﬁ%
cpmppanddgrepaied Exianplamiles hiscdeemykBitaPwgh shﬁloknhﬁmle)y dimided

2G5 RUP IR for T roun! <Lkt I SgRmidont £ Size'G Py gel

Cgpgg]e_mml). The resulting m xture was stlrred for 1 hr

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

following claims and their equivalents.
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anbi ent tenperature. The volatiles were renoved and
the resulting residue diluted with ethyl acetate (50

wWor009/03%9¢9 | ayers were separated and t he aqueouBCT/HY®O8/075700

extracted with ethyl acetate (3 x 10 nL). The conbi ned

lgrgﬁnj c layer was washed with brine, dried over sodium
, filtered and concentrated to half the vol une,

1yi el o ﬂt@)oés§%r‘tﬁe@fr@§érﬁhbﬁb¢a cU'r‘@pddrfdcﬁf@ﬁﬁQl@Lmd Was

i solated by filtration, as a creamcolored solid. The

mel ting point, mass sp '

nmeasured for a represe taﬁiv

of formula (I-K) (prep&re

as described in the Exa

Melting Point: 130-1 320

APl - ES) 466 (MtH); 1H N

4H), 3.45 (dt, 1H J =

1H, J = 5.3 Hz, -
MG

abovey—afe as foll ows:
Mass Spec: mz (LCMS
6): d = 3.05-3.31 (m
J = 12.2 Hz), 3.70 (dd,
'4.02 (d, 1H, J = 9.7

0\

Hz), 4.28 (d, 2H, N & 46 (t, 1H J =6.2
Hz), 4.89 (d, 1H, J = 6.22Hz), 4.99 (d, 2H, J = 5.3
Hz) 6.93 (d, 1H, J = 3.50Hz), 7.21 (dd (I)lH J =3.5
= 3 8.3 Hz),
7. 39""?‘91‘8'”('?1‘119341?”0'%égg(éfﬁd)”el@ﬂhﬁ fol'%nsst J = 23. 3
Hz, ) %ézga gul a
(I- %ﬁ%m S tlé@?l yZS"xua m“éga]g‘gg%ﬂ?%ﬂggq?ﬁﬁ anpl e

hleﬁarabynhe rlngaymueRlngeB smreopizcmiallmsuibsﬁtummdesatmd

iy FU RERIEGENE fingr i cble BN Sins i Ens Sy te iseo
h@E&BSTc?QIhd/rlné%r'&*rﬁo;ﬁ’t%‘ﬁ? SYBBtitRRKSeidre ihd: @rat i ve

intensity of greater than about 25% nore preferably
still(2) BWQUMS powptenARsyhstkdedibenzene engs andRing B'is an

opBbFAY gl taurSiel B i Peter i . BF BR obrionaily

subs@0sd Insftugtedfiesedt H‘@éroﬁt@@tlc pagIwherein Y s Rtkddto the
h-le-?etl)’logycﬁlct:’?r:gog\% the fused heterobicyclic ring; or

(3) Ring A is an optionally substituted unsaturated fused heterobicyclic
ring, wherein the sugar moiety X-(sugar) and the moiety —Y-(Ring B) are both
on the same heterocyclic ring of the fused heterobicyclic ring, and Ring B is an
optionally substituted unsaturated monocyclic heterocyclic ring, an optionally
substituted unsaturated fused heterobicyclic ring, or an optionally substituted
benzene ring;

X is a carbon atom;

Y is -(CHz)n-; wherein nis 1 or 2;

provided that in Ring A, X is part of an unsaturated bond;

or a pharmaceutically acceptable salt thereof, or a prodrug thereof;

comprising
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TABLE 2 Crystalline Formof Conmpound of Fornula (I-K)
Powder XRD PeaksExanple 17 Crystallization of

wa2qobaoB39ed ucopyr anosyl M chl oro-S-r d- PCT/US2008/075700
-fluoro-Spyridyl)- 2-thienyl met hvnbenzene
1- (b- D d ucopyranosyl)-4-chl oro-3-[5-(6-fl uorq-
yl)-2- thienyl nethyl]benzepe (foam 23.1 g; prepaed
as described in PCT Publj | GOTMD 2005/ 01 2B326) —y

s3ql ved TT\et hyl acetate (B45 nl), and thereio’was
add -- rieogr e form of OH
- (b Dr anosyl| Sl or@IMdS[ 5- (6- \
fI'§or o- 3- pyhdyl ) - 2-t hi enylgmadyl ] benzene. '
wag reflwxed for 30 minute and then stMSP ™S
for 14 hours. After bein¢/l€dol ed to room tenpeEat ure,

t he precipi tatewas ctottected by fittTati on, wW&INSd Vi)
with ethyl acetate ( 100 ml) and dried to yield

cr ysu’edactt:crllgea d:et(nbomagldﬂtmpynag‘fé)swlt?u -a4co|:hﬂ)@1gm of formula (VI-S),
. 3-[5 uor o- t hi enyl net en
5{? %365‘0%& €o a&?ﬂ@@%r PAHPY Hﬁ)scié at_Lgianperature in the

B IR Sy PR oo

obf@Mmuldiasred As: C, 56.59; H, 4.55; N, 3.01 ; F,
4.00; O, 7.60; S, 6.94. Exanple 18 i-f

t hi enyl o a solution of 1-(2, &

6-tetra\Q acgtyl -1 _- b/D- gl ucopyr anosyl ) - 4-

chl or o- 3- -fluoro-3-pyridyl)-2-thienyl netxiiyl ) benze

ne (9.64 g) «€d as described in PCT Publyi catéﬂn
26)

I'n a mxture Qf nethanol
n (75 mM - 75 nm) was aH%ded sol utlon

e 1N

OTMS (Vi) OH (Vi)

reacting the compound of formula (VIl) with BFsOEty, in the presence of

a trialkylsilane, in an organic solvent, to yield the corresponding compound of

formula (VIII);
X X
OAc
OH —_— O W
0 e
AcO
HO o, Y
OH OAc (IX)

reacting the compound of formula (VIIl) with acetic anhydride or acetyl
chloride, in the presence of an organic base, neat or in an organic solvent, to

yield the corresponding compound of formula (1X); and
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20

met hanol (28 % 0.09 m ), and the resulting m xture
was stirred at roomtenperature under argon atnosphere

WO 200923B6hours. The organi ¢ sol vent was evaporBCEUS2008/075700

under reduced pressure, and thereto was added brine

(200 mM).The m xture was extracted with hyl acetate
(500 m), And tRe organi ¢\l ayer was drjyed ower

magnesi um{sulaf y-A hHei ng treated WA iyatgd
car bon, t i nsgl ubl & grials were f of ang

the filtrat s evapordated under reduce ressure.
The residue s dissolved in ethyl acetat
and t heret a seed of the crb
1- (b- D gl ugopyr anosyl ) - 4- chl or o-

- pyhdyl ) - 2- t hi enypret .
I rre&hcat 500C for 2.5 r etQixed

for 45 mnutes, and stirred at room tenpermature

overni ght. Th&‘\preci pitaped crystals wer € t'riturat edy)
and the m xture was again stirred at 500C for 30

m nuidesprotextingxiee cobompodbdraf omeda 400, &t yieloettleatormesponding
t enper at yre overnight. The precipitated crystals were
Cem%é’@aég,foﬁ%‘gﬂég'wth ethyl acetate (40 m) twi ce and
dried to yield colorless crystalline of

1- (b- Dgl ucopyranosyl ) -

24- chlhoprecess$ Bs (B Glaioot owBengymthe gornpowna af/fomeuta (\IeNnis

e . 37 B b g HERLE 1 P B0 12 Bt
eqlivhidrids 3, 4, 6- Tetr al O acetyl - b-D gl ucopyranosyl) - 4-

chl oro-3-(5-(6-fluoro-3-pyridyl)-2-thienyl netyl)benzen
eA suspension of 1-(2,3,4, -tetra-0O acetyl -

b- D g| . | - . T ,
3. (SRS BT LT NP he. kv thjymyis rimetiwityhmethy
litrsurdessr wheikin theP&lKy Ritbiuine &t preseMOn 200ah6dn 2B 26¢ range of

2-fluoropyridi ne-5-boronic acid (Frontier
from about f% to about 2.5 molar equ%/alentg.

4. A process as in Claim 1, wherein the alkyl lithium is added to a mixture
of the compound of formula (V) and the compound of formula (VI-S) in the

organic solvent.

5. A process as in Claim 1, wherein the BF3OEt; is present in an amount in
the range of from about 2.0 to about 6.0 molar equivalents and wherein the
trialkylsilane is Et3SiH and is present in an amount in the range of from about

2.0 to about 6.0 molar equivalents.

6. A process as in Claim 5, wherein the molar ratio of BFsOEt; : EtsSiH is
about 1:1.
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Scientific, 4.63 g), cesiumfluoride ( 19.96 g) and
t et raki s(t hphenyl phosphi n) pal | adi un(0) (2.53 g) in

WA 2@963392 hoxyet hane (200 m) was refl uxed forPdI/BS2008/075700
hours. The reaction m xture was poured into a

aturat ed aqueou sod un1h dr ggen car bonaj e sol uf.i
ond SRRReRLES I TR hytheredi BRECo R Bhratiahufls
ré‘@c&eM@ﬁﬂ%éﬂdéﬁk@Hhﬂé,an@rWﬁé’reW@l% eﬁé?éﬂlblélﬁh%hﬁé‘@pre%@ﬁt inan
the sol vent was évaporated under reduced pressure.
ansnd ire thearangiesaf drore @bpht €:5Hplabaeik bl eolarreguitaients.
m xture was treated with activated carbon and filtered
t hrough am nosil ane-treated silica gel (27 m) pad.
5 8The 1A blocats agas CRYAPON Rhein fHteorganitusase iBINIARII €,
and the residue was purlfled by S|I|ca gel flash
col umm chr omat ogr aphy (hexane : et hyl acetate X

hi
gdn;sfhéago ggglggﬁ‘ g aim‘%% \ggr]r%reg{‘ﬁ} a¥® ace ﬂﬁq}u d ﬁﬂh) 'S
réadded I\Autmth;etmrmﬁwbl}ldém tHeopresan¢é of é-daltalymcoaﬁropyihdﬁ/DMAP.

2- thienylnetyl)benzene (8.33 g) as a colorless
crystal 16 1- 162C IR (Nujol) 1736, 1493, 1463,

LA B AR R O e

pfatect®d) by des@dng svithdapase. 01 (s, 3H), 4.07-4.14 (m
H, 4.28 (s, 1H), 4.71 (d, J = 9.8 Hz, 1H), 4.96 (t,
9.5 Hz, 1H), 5.08 (t, J = 9.5 Hz, 1H), 536(tJ

é A b%ceéé‘%r the %Qeyﬁé’ratldn of 8- cBnﬁ‘ﬂ?ﬁ_tf)nH‘%f’fOFmQI% ( @5‘)

1H) 744748*rhs 2H) 8148 18 (m 1H), 845
(d, J = 2.0 Hz, 1H Anal Calcdf
56.83; H, 4.61 ; 3;

Found: C, 56. §;
S, 4.93. STEP (2
b- D- @ ucopyr anosyl

3
J
q
8.
Hz

B0H29C FNOOS:  C,

@ F S, 5.06.

N, 2.29;

O \\\\\O H

HO
= OH
OH (I-S)
15 or a pharmaceutically acceptable salt or a prodrug thereof;
comprising
O
WOTMS
CHs;
TMSO
s O g ~"NOTMS
\ / OTMS
VI-S
| (V-S) ( )
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2-t hi enyl net hyl 1benzene The conpound prepared as in
STEP ( 1 ) above (8.33 g) was dissolved in nethanol
W@ 209/0849%9 - tetrahydrofuran ( 100 m), theret oP@EES2008/075700
added sodi um et hoxi de (28 % net hanol solution, 5
drops), and the mxtueras stirred at room
tenperature for 4 hourg.®3The sol vent was evapor at ed

under reducedpressure, and the r§3| due e\ puri fi ed by
silica gel colum ch NOgr ap chl of of or ya—=F

met hanol 100 : 0 - § & th

i sopropyl ether - prgpanol

1 g) as a colorless

1- (b D- gl ucopyranosyl) 4g3_glgoro 3-[5-(6-fluoro-3-pyhdy
“A 483/ 485 ( MrNH4)

powder. APCl - Mass

1H NMR (DVBO-de) d 3. 07- 27(m 4H) 3.38-3.49 (m
1H), 3.67- IM8DO

%3—94m, 1H), 4.27
(app d, J = 3.1 4.Q3 J = 4.2 Hz, 1H),

4.85(d,J:57Hz %M495(dd3 5.0, 3.8 Hz,
2H), 6.92 (d, J = , 7.1 8-7.22 (m 1H)
7.26-7.29 (m 1H), 740744(m 3H), 8.1 3-8.1 9 (m

1H), 8.44-8.45 (m 1I-(Q/||_§xanpl e 20 As a specific

enbodi nent of an oral conposition, 100 ng of the
conpoganctingr 2 pam@dung off forfadaniV/ S )dwith & mmpd)larncedf fdrmlmla (VI-
uf f i ci ent f|n]J di vi ded | actose to pr e a tot

o cepé?s%?@?oglrs%y higgn.fin N 49eRics eﬁ‘ r&f 8gﬂ&mIoerature in

tﬁé‘PaﬁJgee?f fyg}hla%owﬁ ¢ 888LIT sSBer wb&%b%ﬁe% BPSﬁgt he
prin the present 1 nventionh, wth exa
cpmp)dudelcbfffonmmllae(vms)pose of illustration, it will be
understoad,that the practice of the invention
enconpass all of the usual variations, adaptations
and/ or SIQPR: \Te Wi thin t §'3scope of the
fol | ow i my

HO

(VIII-S)
(VII-S)

reacting the compound of formula (VII-S) with BF3;OEt,, in the presence

of a trialkylsilane, in an organic solvent, to yield the corresponding compound of
formula (VIII-S);

\

AcO

(VIII-S) (IX-S)
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1. A process for the preparation of a conpound of
formula (I) (i) wherein Ring A and Ring B are one of

w0 b@ofsdobowi ngs: ( 1) Ring Ais an optionally PCT/US2008/075700
substituted unsaturated nDnocycIic heterocyclic ring,

%ﬁo?@%‘%”@ thétCZ’n i o rﬁglau(g(il §ét\l\{l qr%fgaatn %Sg or acetyl

chidpriel I%@%ré@ér@éébﬁé@@rdéﬁﬁ@gaé@trﬁ!a@'%'r%’ﬁh' éimegolv@ht to
an optionally substituted benzene ring;

yiedd e epréspoiding sobeound pétbrowte 8XeS), mgl and R| ng B
is an ogﬂ?onally substituted unsaturated nmonocyclic
heterocy

i nked . ring of

het er os{g¥cl | +NQ; 3) Rng A

substitured unsaturated fused heterobjCyclic ri ng,
wher ei eeGAmar_noi ety X-(sugar) ank th@
-Y-(Rifhg B) are both on the sane hed@r ogy

Acbe S gt erobicyclic ring,,

optionaldy ssti t ut ed unsat ur (I-S)

het er ocy@d ¢ rga_%) an optionally subsght ut ed

unsaturated fu het erobi cyclic ring; or an

opti @Ilead)r’o;ecsmgsne cotrpdubers éovenula fX-SXto gieRd thar drresponding

atom g( ; wherein nis 1 or 2; provided

Opﬁmoulnﬁ qi,fgr@’mAa( S)s part of an unsaturated bond: or a

pharmaceutically acceptable salt thereof, or a prodr ug

t hereof; conprisingreacting a conpound of fornmula (V)

121 t h Aaprooepeandn Gliaifrot hulerein the) compourtdeopioesealece/1€8) is
in an organic, so

st Lan Aaaurih e s T GhPab bt oaseu - 2h aler

eqa%@ntg_o yi el d the correspondi ng conpound

13.  Aprocess as in Claim 11, wherein the alkyl lithium is
(trimethylsilyl)methyl lithium and wherein the alkyl lithium is present in an
amount in the range of form about 2.0 to about 2.5 molar equivalents.

14. A process as in Claim 11, wherein the alkyl lithium is added to a mixture
of the compound of formula (V-S) and the compound of formula (VI-S) in the

organic solvent.

15. A process as in Claim 11, wherein the BF3;OEt; is present in an amount
in the range of from about 2.0 to about 6.0 molar equivalents and wherein the
trialkylsilane is EtsSiH and is present in an amount in the range of from about

2.0 to about 6.0 molar equivalents.

16. A process as in Claim 15, wherein the molar ratio of BFsOEt, : EtsSiH is
about 1:1.
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of formula (M1); ) reacting the conmpound of fornula
(VI1) with BF3CEt2, in the presence of a

w0 babkgd9sd | ane, in an organic solvent, to yi el BCT/K82008/075700
correspondi ng conpound of fornula (VII1); reacting the

d i t h id .
cer ) PRRRSS PRAT CIamt b wherbi e Grmaci il gtfarstuhn-s) i
r88&bd With dcalic MMhgante amal wigshein ih% adechriny@ride is present in an
correspondi ng conpound of fornula (I

agnide i her @ogierey fltqﬁ@ aboupb.dria akout 6r01rm0éar(e@a)valer¢ts

yield the correspondi ng conpound of formula (I). 2 . A

process as in Caim1l, wherein the conmpound of formula
5 18V - B) picteps aseMTlaim &N, \andveit thehorghaic sa@sis MMM, om

about 1.0 to about 1.25 ol ar equi valents. 3 . A

process as in Caiml1, wherein the alkyl lithiumis

tri l I r :

L1 RS Y BB AL L ol

reéxﬂed \AﬂthOactemcaimlydrléleiw the prresenoé mataejataytlc#amoAnt of DMAP.

process as in Caim1, wherein the alkyl lithiumis

added to a m xture of the conpound of fornmula (V) and

he Qo f;

10 201% POBRRESS o8 Gy & WGrem B B RioEBgl 215 s
fmtfwesﬂ:rrled namnesthamltandwﬂltdnedr ange of fromabout 2.0 to
about 6.0 nol ar equival ents and wherein the
trialkylsilane is Et3SiH and is present in an anount
210t PepicRBEE afin U@m @bquﬁerérptﬁe%@ﬁsé&ncﬁopfoﬂmthsrux ) is de-
equi valents. 6 . A process as in Caimb5, wherein
preteaied: bit fapcting BAtBCEDase. Et3SiH is about 1:1 .7 . A
process as in Claim1, wherein the conpound of formula
(M11) is
22. A process for the recrystallization of a compound of formula (I-S)

15

OH

(I-S)
comprising
(a) dissolving the compound of formula (I-S) in an organic solvent to
20 vyield mixture A;
(b) heating mixture A to a temperature in the range of from about 25°C
to about 45°C to yield mixture B;
(c) adding between about 1.0 and about 2.0 molar equivalents of water
to mixture B to yield mixture C;
25 (d) adding heptane to mixture C, to yield a suspension of the compound
of formula (I-S); and
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reacted wth acetic anhydride and wherein the acetic

anhydride is present in an anount in the range of from
W@bwan3xked to about 5.0 nolar equival ents. 8 .PEI/US2008/075700

process as in Claim1, wherein the organic base is

NW 9 . process as i aim1, erein the conpound
of f&?“ﬁ?@t'ﬁg’?w foﬁT@OPBa@?é%rmvu'% I(ul'%eti c anhydride in
the presence of a catal ytic amount of DVAP. 10 . A
process as in Claim1, wherein the conpound of fornula
281 X) A progeps et dt {daimby2 rwheneimthedrganis ssdeant id ethyhacetate.
process for the preparation of a conpound of fornula
(1-S) OH (1-S) or a pharmaceutically acceptable salt

5 2ar appredesy athe Csif 22 OEiesi riXttd ASS hegrelt tonPtetnperature
conmpound of formula S), with a conpound of fornula
i e ragpe afriranh@bpried@hicealstut 89°@l kyl lithium in an
organic solvent, at a tenperature in the range of from
about Q0C to about -780C, to yield the correspondi ng
260 P AUBbCeEs B iMmdl@in( X2 | wikdreirt 8664t N8 nidlar equNalehts 6f water
formula (VII-S) wth BF3CEt2, in the presence of a
afe pAPRY I MiMKES Bi n an organic solvent, to yield the

10 correspondi ng conpound of fornmula (VI I -S); reacting
the conpound of fornmula (M11-S) with acetic anhydride
26r ageprdceshlasrin Gaimi 23 tikereiresepaae o adde@ltcga‘ni(tt:lre Cinan
base, neat or in_an organic solvent, to yje
a@éﬂ%%ﬁ%wﬁ@% HB%'uYR!IU’B\e VOrHDE 5at(q &t @W' %?ﬁiate hepta”e of

ing the conmpound of formula (IX-S) to yield

a%%gp?:(%?ggpondl ng conmpound of formula (I-S). 12 . A
process as in Caim1ll, wherein the conmpound of

15 207, %B@&gsg%tbgpgfesepgnggafpg@q@uun%toffgwan@(%ge of

x OH
(=)H (I-K)
or a pharmaceutically acceptable salt thereof;
comprising
O
. o WOTMS
S — - TMSO S OTMS
L\ Sruis .
| V-K) (VI-S)
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equi valents. 13 . A process as in Caim1ll, wherein
the alkyl lithiumis (thnethylsilyl)nmethyl Iithium and
woL@e33969 he al kyl lithiumis present in an an@CmUS1008/075700
the range of formabout 2.0 to about 2.5 nol ar
equi valents. 14. A pr gless as in Caim1ll, wherein the
al kyl lTithiumis addedyto a m xture of the conpound of
formula (V-S) and the _gonpauynd o%for VI-S) in
t he organic sol vent. A pnotess ay | - 11,
wherei n the BF3OEt 2 [ : in the
range of from about o abobt~%.0 no Nequi val ent s
and wherein the trial kfls{lane is Et3SiH and is
[ %q—we of from about 2.0 to
NS . A process as in
G aim15, wherein the nollar ratio of BF3OEt2 : Et3SiH
i s about 1TMSQZ . r s as in Caim1l, wherein
the compound of fOrmul® (VIPTMS is reacted with
acetic anhydri de and V@ﬁ?ﬁ n the acetic anhydride is
present in an anount | e range of fromabout 4.5 to
about 5.0 nolar equivalents. 18 . A process as in
G aiml1l, wherein theygrganic base is NWM 19 . A
process as in Claim1l, wherein the conmpound of
f or nuéactingl 4 ter@pound ¢ fartreda \(WK), withta corapbyralt dfiformala (VI-

the presence of, a catalytic anmount of P. 20. A .

S BdBE BTatEIGe 41 AR LTS PR AHBNESRSTbAIH temperature in
- | SAbML [-Adlo i i t

el tafn Pbol 01610 BBbUEIAEE, fEyikh ! iRRRoRdftg

compoanddfdbriwaMliK) | X-S) is deprotected by reacting

with a baae. 22. A process for the recrystallization

of a conppund of formula (1-S) (I-S)
S el

Cl

(VII-K)
de-protecting the compound of formula (VII-K) to yield the corresponding

compound of formula (X-K);

OH (VIIIK)

104



10

15

conprising (a) dissolving the conpound of fornula

(I-S) in an organic solvent to yield mxture A, (b)
Whembiosrgeri xture A to a tenperature in the ranp&r/v§2008/075700

from about 250C to about 450C to yield m xture B; (c)

ddi bout d
oqut deranodRErRaitina o fRiianeoh) win BratiFtnia g eresence of
ablrilbng |H%‘P1t&@§ntcosdﬂéﬂtufo%§d the csHRlHoRdIRY RRRISIUMR of

e conpound of formula (1-S); and(e) isolating the
foromgpa(MUl-69; formula (I1-S). 23 A process as in daim
22, whegein the organic solvent is ethyl acetate. 24.
Aproces as in Caim22, wherein mxture Ais heated

~ /he ge of fropg

yielo. inal volune :
HOUWggtaneNQf about 1.2 : 1.0. AdJ.
preparagion OBt a compound of for
phar macewiti cal |y acceptable salt therggaf;

conpri si ng(MMI-K) reacting a conpound of formike)

(V- with a conpound of for V- §),.in the
b eskinging cogRGHNG, ARG (AT Vi aRatic Ageale or acety
cﬁFor?aet ﬁf‘ﬂﬁ%é%géﬁcé Bférﬁ‘Srg"a"T‘ﬂQSaQé rféa‘?%‘r "FHJQHtorég)rﬁc%@Ivent to

about to yield the corresponding
yield the corresponding compound of formula (1X-K); and

AcO

= OH (I-K)
OAC (1xK) BH

de-protecting the compound of formula (IX-K) to yield the corresponding
compound of formula (I-K).

28. A process as in Claim 27, wherein the compound of formula (VI-S) is
present in an amount in the range of from about 1.0 to about 1.25 molar

equivalents.
29. Avprocess as in Claim 27, wherein the alkyl lithium is

(trimethylsilyl)methyl lithium and wherein the alkyl lithium is present in an
amount in the range of form about 2.0 to about 2.5 molar equivalents.
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conpound of forrmula (VII-K); de-protecting the

conpound of formula (M 1-K) to yield the correspondi ng
W@ 0vposaIdd of fornula (X-K);reacting the conpouPdI/v$2008/075700

formula (X-K) with BF3OEt2, in the presence of a

oot BB i Bl R B Ses S Bt o
of b é&m@@um onorﬁﬁﬂéTW-fK @Vl the Pébnmdbmdacﬁ%rrﬁu@r(kyy/@)nrﬁime

or aceté chloride, I'n the presence of an organic
Org&HC sayant.or in an organic solvent, to yield the
correspondi ng conpound of fornula (IX— K); and
de-protecting the conmpound of formula (I X-K) to yield

3uhe Wpﬂo@é@@@dlmﬂg}lﬁﬁﬂppumder@in frer BRIGEL lis @eseﬁ@m &n amount
process as in Caim27, wherein the conpound

in B]Wnﬁe(QﬂfEOQ)‘ abguip¢ H<rboU 66@1”@!%lﬁﬁul\ra4nerﬂtﬁ@r\daﬁ@%rem the
trfuél ’T%i?ééh‘é“u% Eltﬁé’ua‘ an?Eer)’eséﬂtzuﬁ dFPér?ﬁhuﬁﬂw t}’@ r?ﬂé%of 1?r8m About

ereln
2(@ torebowtl &0 Inydlarmeg iyhlehtd. hi um and wherein the al kyI
[ithiumis present in an anount in the range of form
about 2.0 to about 2.5 nolar equival ents. 30. A process

39S il &'o@b%% 34 in EREST \X/I'?@reﬁi the mblatrlz'éﬁ@bf BF?@éﬁzd Et9SiH is

a mxture t he conmpound of formula (V-K) and
aboopodund of formula (M -S) in the organic solvent. 3
1. A process as in Caim?27, wherein the BF3OEt2 is
present in an anmount in the range of fromabout 2.0 to

3BDOUTA Srdde8® B3NN @%&W?Jf aphéreftheitthSbihd Bfformula (VIII K) is
trialkylsilane is Et3SiH and is present in an anount

reacted avithaagpiicanhydoae apduvherem the agsgdigtanbydrige lisapresent in an

ik B e or orBeBErS B kY Mot R RS
34. A process as in Claim 27, wherein the organic base is NMM.

35. A process as in Claim 27, wherein the compound of formula (VIII-K) is
reacted with acetic anhydride in the presence of a catalytic amount of DMAP.

36. A process as in Claim 27, wherein the compound of formula (1X-K) is de-

protected by reacting with a base.

37. Acrystalline form of a compound of formula (I-S)

(I-S)
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33. A process as in Claim27, wherein the conpound of

formula (VIII

- K)

is reacted with acetic anhydri de and

Wab@pe33964 he acetic anhydride is present in anPEnDs2UNS/075700

in the range of from about 4.5 to about 5.0 nolar

equi val en 34. cess m 27, wherein the
orgalie a&i%rézqubmﬁap Yoig F7akBubadion feusriitaess:
wherein the do o a 51 eact ed
with acetic agnfyatt un g ||&l‘?aé€‘$u Ot c(ggh‘;:l A atal ytic
amount of DVAR —A j j wherein
the compound lof forn®l0a (IX-K) is dddrlotected by
reacting with a base9.737. A crystall9.Be formof a
conmpound of florrmul a(@9S) OH (I-S)ch@nacterized by the
foll owi ng X-rlay di TT1r3a@t| on pattern @gaks 38. A
process for tire e qtl on—of tte L,éjxrbt attitne form of
A ai m 37, conprisi-ng{a)—eai-ssphvi-rg—z_conpound of
fornula (1-9))(1-S) {®-dthyl acetate 94 yield|nxture
A; (b) heating mxtui%e6A to altenperafure in|the range
of from about| 300C t1®.@bout 3b0C to Hpeld m xture B;
(c) addi ng about 1. 5]6”?' ar eqin val ergg of water to
m xture B to |yretdT ure C((u)y a Mg neptane to
m Xt Ure C, t y)’l CI U Ilj(éu\)pello \kJII) UI ('%‘Ih‘lcgbulls )Und Of
formula (I-S),—wher p:é\ﬁ§t he hept ane i%9added O m xture
Cin an anount whi cH8Telds a|final 48él une:vol ume
rati o of ethyl acetat88heptane of abbdt 1.2:1 .0; and
(e) isolating the comppund of [formulgag(l-S). [39. A
crystalline fjormof 1:3_4 _
1- gng!zufg VAl anos;%/2 -ﬁ;chl of-6=—3-1 54 hG_f' tof 0- 3-
- - enyl e v enzene -

Pyhdyl) | 209 '“' 4.3

21.1 4.2

21.8 4.1

22.5 3.9

22.7 3.9

23.2 3.8

23.4 3.8

25.1 3.6

25.7 3.5

26.3 3.4

26.8 3.3

27.3 3.3
38. A process for the preparation of the crystalline form of Claim 37,

5 comprising

(a) dissolving a compound of formula (I-S)
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40. A crystalline formof a compound of fornula (I-K)
(I-K)ycharacterized by the foll ow ng powder x-ray
wa@ledobro3ose on 2Quval ues neasured usi ng CuKa radi BET/G82008/075700
14.60 0.2 16.38 0.2, 18.62 0.2, 19.20 0.2, 19.86
0.2 and 20.76 0.2..4 1. A crystalline form of
1- (b- D- gl ucopyr anosyl'y - 4-chl oro-3-[5-(6-fl uoro- 3-
pyhdyl ) - 2-t hi enyl ngk_hyl | henzene, hay=g\substantially
the sane powder ‘ ' n—af set out
in Figure. 2. 42|
1- (b- D-gl ucopyr anse = -fluoro- 3-
pyhdyl ) - 2-t hi enyl hyl ] benzene, having substantially
the sane powder X-rRy di\(Pﬁracti on pattern as set out
in Figure. 3. 43p”A txystalline form of
1- (b- D- gl ucopyraiosyl )|- 4- chl oro-3-[ 5- (6-fl uor o- 3-
i et b benzene, havi ng substantially
the sanme infra-red SpectPdm as set out in Figure 4 .
44. A crystalline frnm of
1- (b- D-gl ucopyranosyl’) - 4-chl oro-3-[ 5- (6-f| uor§S3.
pyhdyd birdt bbétay i RERyMBgezene, having substantial ly
the same”infra-red spectrum as set out in Figure 5
45. Abxheating mixteref Atoradémpecainpinnitie sbnd® ofrirban §beul)30°C
CH (i -é(%q characterized by the followi ng X-ray
e APPYLEY Cole Yald Ppiusddks: 46. A process for the
pr epi‘%d&?ﬁ%%of’a‘t ?.Eéyrfblglr elh0R aleMt&bPlvater to mixture B to yield
1-(b- ucopyranosyl ) -
rdixiing @;0- 3- [ 5- (6- f | uor o- 3- pyhdyl ) - 2-t hi enyl et hyl ] benz

if‘ ((ebi‘%{)%"lff‘{léi b@ggﬁ%a@fmo{xﬁrgﬂ;ip@?ég EaisS?lPS@%;ﬁ[s[g)@rqj_the compound
of TP |¥|!'$7; %Hé?'ﬁiﬁqﬁb%ﬁ)g%’r}é RefyeRRGo rARELre D in an amount which

crystallizing the crys Ine formfromthe sol ution
yigldpadioapvoelateovolome ratio of ethyl acetate:heptane of about 1.2:1.0; and

(e) isolating the compound of formula (I-S).

39. Acrystalline form of a 1-(B-D-glucopyranosyl)-4-chloro-3-[5-(6-fluoro-3-
pyridyl)-2-thienylmethyllbenzene.

40. A crystalline form of a compound of formula (I-K)

(I-K)

108



recrystallization.47. A pharmaceutical conposition
conprising a therapeutically effective anount of a

W@ 2009038969 ne f or m of PCT/US2008/075700
1- (b-D- gl ucopyranosyl) 4-chl oro-3-[5-(6-fl uoro- 3-

AT e R e T
t
rﬁ%ﬁh‘%&‘ugsﬁqg @k@%&%ﬁ{)ﬁrﬁ £6 ﬁr%‘% 16038 QIOaQe{gegz £0. I%/19 20 +

IC retinopa efi ¢ neurop

0c2 aleegs ¢ 2 RindARYE Y-, 0.2el ayed vvound heal i ng, i nsul in
resi stance, hyperglycem a, hyperinsulinema, elevated

bl ood | evels of fatty acids, elevated bl ood I evels of

5 ﬂ'y%g%{%ya a;]@ffrphinmfdl@(ﬂgﬁ;-%ﬁgc?@ §<Xo%y|)é 4-chioro-3-[5-(6-fluoro-3-

psyﬂﬁwwctatergnﬁethgt]b@ﬁm@ @aomgssubstariigig tiiesainerpowder X-ray
conpri si ntg@a mnistering to a subject 1n need thereof,
diffrapiiorhpeli®ncas $6t At iREIQWeR dnount of a crystalline

f orm of

1- (b- D- gl ucopyranosyl ) -4-chl oro-3-[5-(6-fl uoro- 3- pyhdy
4R) - 2-A trystatinenfetmydf]1b@Degiecop\dands\d péqoblord-I[5-(Geflunaroas-

10 p(ylrié(Qlﬁ)z:-thPernyﬁmgt%lyhbérpzeern%?aéving substantially the same powder X-ray

diffraction pattern as set out in Figure. 3.

43. A crystalline form of 1-(B-D-glucopyranosyl)-4-chloro-3-[5-(6-fluoro-3-
pyridyl)-2-thienylmethyl]benzene, having substantially the same infra-red

15  spectrum, as set out in Figure 4.

44. A crystalline form of 1-(B-D-glucopyranosyl)-4-chloro-3-[5-(6-fluoro-3-
pyridyl)-2-thienylmethyl]benzene, having substantially the same infra-red
spectrum, as set out in Figure 5

20
45. A crystalline form of a compound of formula (I-K)

= OH
OH (I-K)
characterized by the following X-ray diffraction pattern peaks:
Position (2° theta) d-spacing (A)
10.22 8.65
12.88 6.87
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14.58 6.07
16.36 5.41
18.36 4.83
18.62 4.76
18.76 4.73
19.20 4.62
19.84 4.47
20.58 4.31
20.76 4.28
21.20 4.19
21.88 4.06
22.74 3.91
22.96 3.87
23.14 3.84
24.44 3.64
24.68 3.60
25.06 3.55
25.58 3.48
26.24 3.39
27.20 3.28
27.66 3.22
28.04 3.18
28.24 3.16
29.48 3.03
30.78 2.90
31.08 2.88
32.22 2.78
33.40 2.68
33.76 2.65
35.36 2.54
37.82 2.38

46. A process for the preparation of a crystalline form of 1-(3-D-

glucopyranosyl)-4-chloro-3-[5-(6-fluoro-3-pyridyl)-2-thienylmethyllbenzene,

comprising

(a) forming a solution of 1-(3-D-glucopyranosyl)-4-chloro-3-[5-(6-fluoro-

3-pyridyl)-2-thienylmethyl]benzene; and

(b) crystallizing the crystalline form from the solution by precipitation or

recrystallization.
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47. A pharmaceutical composition comprising a therapeutically effective
amount of a crystalline form of 1-(3-D-glucopyranosyl)-4-chloro-3-[5-(6-fluoro-3-

pyridyl)-2-thienylmethyllbenzene and a pharmaceutically acceptable carrier.

48. A method for treating or delaying the progression or onset of diabetes
mellitus, diabetic retinopathy, diabetic neuropathy, diabetic nephropathy,
delayed wound healing, insulin resistance, hyperglycemia, hyperinsulinemia,
elevated blood levels of fatty acids, elevated blood levels of glycerol,
hyperlipidemia, obesity, hypertriglyceridemia, Syndrome X, diabetic
complications, atherosclerosis, or hypertension, comprising administering to a
subject in need thereof, a therapeutically effective amount of a crystalline form
of 1-(B-D-glucopyranosyl)-4-chloro-3-[5-(6-fluoro-3-pyridyl)-2-
thienylmethyl]benzene.

49. A compound of formula (IX-S):

AcO

(IX-S)

or a salt thereof.
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