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Met hods for preventing and treating netabolic
di sorders and new pyrazol e-O gl ycosi de derivatives
waewhinigas Field of the Invention The inventi oPCT/BPBDES64715
to nethods - for preventi ng, slow ng progressi on of ,
delay| reatln bo|.i c di sorder.
i npr ovi 5‘“399&%?’8"8 961‘ ?(ﬁ ;"69 "feé?b?'&%ﬂ‘?&’%?"d
fasting pl asma gewqngazoleD-glysbside ddrivhtivdsasma gl ucose
and/ or of glycosyl ated henogl obin HbAlc; - for
preventing, slow ng, delaying or reversing progression
Technical Fiejdoofrthd IVemtione t ol erance, insulin resistance
and/or from netabolic syndronme to type 2 diabetes
mellitus; - for preventing, slow ng progression of,

Thedﬁ;leaudmwawstorrﬁahbm of a condition or di sorder
sel ect omthe grou onsi sting of. co
I PAENEE AT HOOrasSPE oY HBlRY oG FSRInG BFIEBfc disbradh
- fdrrﬁd:pmtngrw/ofamm ESHtreP&R]/6rf fott r}éﬂu&iﬁg ghastaig glasma plusbddd) of a
uct n o t or r ent | . ar (_aatl ng
poriEraadistAaPa obivost aiiioracmy Bl HomoaPlindind 5t or
- forrpesventing s&:tr)\)ﬂnﬁgqrdera?fhbfw Ir%\/@rstlﬂi?giplfogféshioﬂ ﬂh@# impafréd glucose
ancreatl et ce S a or St or t he . .
RECS Grsufin (4 anceAnRIaE JeTEmelabata syndRerebitype 2 diabetes melitus;
- farpréenting, rsg)vauﬁgjbmgresmh @Vldéﬂaytrigﬁ)rltmtlﬂld oF asafmitbh\dr disorder
I NSUl I nem a

s3agte rombaioroih scFish Blcorialostis S BEbe RS et har cor
- fd?)redi.dmglhé Welight or prepéftingRdandreasd oftReweRght drdfcilitating a reduction of
HnBghe! N9 2
- for preventing or treating the degeneration of pancreatic beta cells and/or for improving
and/or restoring the functionality of pancreatic beta cells and/or restoring the functionality
of pancreatic insulin secretion;
- maintaining and/or improving the insulin sensitivity and/or for treating or preventing
hyperinsulinemia and/or insulin resistance,
in patients in need thereof by administering a pharmaceutical composition comprising a
pyrazole-O-glucoside derivative selected from the group of compounds (1) to (29) as defined
hereinafter, or a prodrug thereof, or a pharmaceutically acceptable salt thereof. In addition
the present invention relates to the use of a pyrazole-O-glucoside derivative according to this
invention for preparing a pharmaceutical composition and to such medicaments and

pharmaceutical compositions.

Furthermore the present invention relates to new pyrazole-O-glucoside derivatives as
defined hereinafter, or prodrugs thereof, or pharmaceutically acceptable salts thereof.

The present invention also relates to pharmaceutical compositions comprising at least one of
the pyrazole-O-glucoside derivatives as defined hereinafter, or prodrugs thereof, or
pharmaceutically acceptable salts thereof.
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pyrazol e- O- gl ucosi de derivative selected fromthe
group of conpounds (1) to (29) as defined hereinafter,
w@eood/optsexir ug t hereof, or a pharmaceutical ly apCEpPRbé/@4715

salt thereof. In addition the present invention

relates to the use of a pyra't’dl e- O gl ucosi de

derivative according to this invention for preparing a

pharmaceuti cal conposition and to such medi canents and
Backgaoumdaaf dhe bedentionposi ti ons. Furthernore the present

invention relates to new pyrazol e- O gl ucosi de

derivatives as defined hereinafter, or prodrugs
The Bueopeah Patent ppplicatioretPi1c388 6032kt dgscebéenaal pwardieOeglcoside

F \Y/ | ,

derl\)g?lgeé) ?%&hasio%o%ﬁcggﬁg dg V%tlgé_é:i%l%g) é;? ggg%ﬁ%%ws ocf"i'lt'lnary sugar
excrpycnraami &s Dedicamests drethedreatra¢nt\of diabstedef | ned

herei nafter, or prodrugs thereof, or pharmaceutically

accept abl e salts thereof.Background of the Invention
Renalfitrdtion @pd aeurakecofiglugopé comtibuies, BMdng3Blergihanisms, to the steady

stat FREDA BRRABO oM Ui O ERP GG 2E b Ahletic Wt
Reuptaie otfiltered glucoseaaoyomﬁmhelakcellstqf the Iadrtbyaxoc:mds vaEEDaium-

depérﬂiehpgté&s%aéo@ﬂ%pgggrsc S%—%L%gl%%:ateﬁ r‘l'?qhefﬂrué'{ tﬁ&r&@rr}n&ﬂgranes in the
proxirea hutrullalmg thg sodiemggradieiyt (lé,tTaueee prlezad imsgB SE&bJgsoforms that differ in
their e%?e%gfob Z)ttait(gﬁtags:‘/gelfﬁqiﬁttﬁeqrr ﬁ{ygfcg fcﬁg&?’ct%er 9 agr'i'iﬁa E:z)o gg LT2is
exclagively exmpsseddn trw kidreslyl§, vmereaseSGLﬂhspxprassmaalddltnrally in other

tss RS Th THERABIEHY, ShoI6EPEFAAOTRRLESOS ST TaL obBE A to o

ranes i n
glucasesensbhia istedititiahcglisiofi the int¢stine wntmhudramyanaesmrt fuection 3. Potentially,

othe?%;:ce{j (Ut %{Eﬁet%ﬁgfgc@}% er{eg rtng 5ntﬁl§ﬂ£~ ?t?rl%' [1) %ﬁ%lﬁ? iddse

co the properties
reupBReT2" 9.dInder normoglycemla glucose is completely reabsorbed by SGLTs in the

kidney, whereas the reuptake capacity of the kidney is saturated at glucose concentrations
higher than 10mM, resulting in glucosuria (“diabetes mellitus”). This threshold concentration
can be decreased by SGLT2-inhibition. It has been shown in experiments with the SGLT
inhibitor phlorizin that SGLT-inhibition will partially inhibit the reuptake of glucose from the
glomerular filtrate into the blood leading to a decrease in blood glucose concentrations and to

glucosuria %'V,

(1) Wright, E.M. (2001) Am. J. Renal Physiol. 280, F10-F18;

(2) Wright, E.M. et al. (2004) Pflugers Arch. 447(5):510-8;

(3) You, G. et al. (1995) J. Biol. Chem. 270 (49) 29365-29371;

(4) Pajor AM, Wright EM (1992) J Biol. Chem. 267(6):3557-3560;

(5) Zhou, L. et al. (2003) J. Cell. Biochem. 90:339-346;

(6) Diez-Sampedro, A. et al. (2003) Proc. Natl. Acad. Sci. USA 100(20), 11753-11758;
(7) Tabatabai, N.M. (2003) Kidney Int. 64, 1320-1330;

(8) Curtis, R.A.J. (2003) US Patent Appl. 2003/0054453;

(9) Bruss,M. and Bonisch,H. (2001) Cloning and functional characterization of a new human
sugar transporter in kidney (Genbank Acc. No. AJ305237);

(10) Rossetti, L. Et al. (987) J. Clin. Invest. 79, 1510-1515;

(11) Gouvea, W.L. (1989) Kidney Int. 35(4):1041-1048.
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excl usively expressed in the kidney (3), whereas SG.T1
is expressed additionally in other tissues |ike
w0 ndoemidspe, col on, skel etal and cardi ac nuscl ePCHEB006/064715
SA.T3 has been found to be a_glucose sensor in
interstitial cells of the i nBestine without any
transport function (6) . Potentially, other related,
but not yet characterized genes, nmay contribute
further to renal glucose reuptake (7 8 9) . Under

! _ I
TypGR AR E Al ol B il RRER o) a0 R RigB Aoy
complicatianslieags tosa sigoificantt mﬂwtiorgbﬁjiﬁ@emectamcyerﬂemme)ufsd|abetes-

assc;rlr:ii? ?c? {nbctsr&?agcql%r?%lf?é&n%} f&ge 2'11 %e&’ecso [l}rg'\t& ﬁi%@%g{ f?éc‘quent cause

concentra ron_c
of adidieorsatleds bvisi@h, Tenal fidiluld, tand mmplutatibas indbe indsikivializedrworld. In

o5 B o0 RS 6 e M rspo

cardigivas@day diseaserible gl onerular filtrate into the bI ood

| eading to a decrease in blood glucose concentrations

and to glucosuria (10;11) . (1) Wight, EM (2001)
Afteiong durallem af distase| most EBientsAil-tFiB?2 diaRptegwilgeentulljifail on oral

ther&y %Id b{cﬁ%@é}s@ﬁ ldéﬁglfdsen ﬁttx‘th i%@%% &rozc'ba@gg{j%ig;ggncz %ultiple
dailyRgliiase M¢aswengtts. EM (i992) J Biol. Chem ’
267(6): 3557-3560; (5) Zhou, L. et al. (2003) J. Cell.

Bi ochem 90: 339-346; (6) D ez-Sanpedro, A et al.
The (KRR (Umvited Kingaiom PraspetitivéDiabetés/Study) (dedonsttdted that intensive

roate3f il SR QiEhyiubafon st ilniyH it mprovement o
glycenie3optsl4difference in HbA1c ~0.9%). In addition, even in patients within the
intensive treatment arm glycemic control deteriorated significantly over time and this was
attributed to deterioration of 3-cell function. Importantly, intensive treatment was not
associated with a significant reduction in macrovascular complications, i.e. cardiovascular

events.

Therefore there is an unmet medical need for drugs with a good efficacy with regard to
glycemic control, with regard to disease-modifying properties and with regard to reduction of
cardiovascular morbidity and mortality while at the same time showing an improved safety
profile.

Aim of the present invention
The aim of the present invention is to provide a method for preventing, slowing progression
of, delaying or treating a metabolic disorder.

A further aim of the present invention is to provide a method for improving glycemic control
in a patient in need thereof.

Another aim of the present invention is to provide a method for preventing, slowing or
delaying progression from impaired glucose tolerance, insulin resistance and/or metabolic
syndrome to type 2 diabetes mellitus.
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(9) Bruss.M and Bonisch,H (2001) d oning and

functional characterization of a new human sugar
wo e@n®psei er i n ki dney (Genbank Ace. No. AJ305PGTEP2006/064715

(10) Rossetti, L. Et al. (987) J. din. Invest. 79,

1510-1515; ( 1 1) Gouvea, W - (1989) Kidney Int.

35(4): 1041 -1048. Type 2 diabetes is an increasingly

preval ent di sease that due to a high frequency of
Yet amotipéri atrataf thespresead invieotian is it piokide aamhethed ortpreventing, Isioéng

t an . fedi SASSOC] -

progfg BRI lpfP Gt nd ot £ SARRIG ISR LBE: e orqup consisting of
compligatioms dfydiaedesmeliitusr equent cause of adul t-onset | oss

of vision, renal failure, and anputations in the

i ndustrialized world. In addition, the presence of
A futthgreair ofl thetpresent inveatinds t@predideiat hethod \ior reduding thefwadight or

afe ' ' ' ri After |ong
prevg LS folsps B o AR Fbafld i RBahekor 0%

di abetes will eventually fail on oral therapy and

C . .

Furfi I8 of 08 bredbrf FRERERDbiaH b hel o8 BF BBk on i fd derivatives
accordieg td<PBSnyemtiot gdcliding gouriyscndaqitarmacedticdllytacseBabid galts thereof.

denonstrated that intensive treatment with netformn,

sul fonylureas or insulin  resulted inonly alimted
Anothepaiovefithe presenighyantion is tognevids néwl pyriaeole+:-glucosiddhdérivatives and

) o e o . thin t
newodhids ottt isbos B Hor R MR Bl B o o gy good
inhibitogneffect amtheysodiuar-dépeneleairglutdse sotrasspatter SBLT ad padicular SGLT2,

o . 0 ) ,
e R T
phammagnkiheticcamd/orghysicocheniical peopedieascul ar conpl i cati ons,

i .e. cardiovascul ar events.
Further aims of the present invention become apparent to the one skilled in the art by

description hereinbefore and in the following and by the examples.

Summary of the Invention

Within the scope of the present invention it has now surprisingly been found that a pyrazole-
O-glucoside derivative selected from the group of compounds (1) to (29), or prodrugs
thereof, or pharmaceutically acceptable salts thereof, as defined hereinafter can
advantageously be used in preventing, slowing progression of, delaying or treating a
metabolic disorder, in particular in improving glycemic control in patients. This opens up new
therapeutic possibilities in the treatment and prevention of type 2 diabetes mellitus,
overweight, obesity, complications of diabetes mellitus and of neighboring disease states.

Therefore in a first aspect the present invention provides a method for preventing, slowing
progression of, delaying or treating a metabolic disorder selected from the group consisting
of type 1 diabetes mellitus, type 2 diabetes mellitus, impaired glucose tolerance,
hyperglycemia, postprandial hyperglycemia, overweight, obesity, including class | obesity,
class Il obesity, class Il obesity, visceral obesity and abdominal obesity, and metabolic
syndrome in a patient in need thereof characterized in that a pharmaceutical composition



Therefore there is an unnet nedical need for drugs

wWth a good efficacy with regard to glycem c control,
wowrdoregard to di sease-nodi fying properties apdr/mPion6/064715

regard to reduction of cardivascular norbidity and

nortality while at the same-Pime showi ng an i nproved

safety profile. Aimof the present invention The aim

of the present invention is to provide a nethod for
compriging atpyragolesD-ghicngide dervatiss selacted froohethagraup aficompounds (1) to
(29) cf)ﬁé\gt'ir{&go ja et abolic disorder. A further aimof the

resen nvention is to provide a method for inproving
gI ycem c control in a patient in need thereof. Another

(F A atlio LR Box BT PRabBoys- Mol 548 dlRbPtenes- 1

| mytoxy€ldi-pyrazsesie t ol erance, insulin resistance and/or

@) on e ar By B Batdfif-RaboRV KR 5 el atbs 1
metyfoxg- Hbpyrazaderent i ng, sl owi ng progression of,
o e PR oA D Ao Sl 3 ol e
e lyldxiyus-pykatalke;t her ai m of the present invention is to
(0 SR B G R Sel 1 Y BB cr
t hedx9f1H-pytazder ai ns of the present invention relate
(5) 20 oS (AR elv b=y oGy & Bt eas-
phaggxgcetpyrazdie;y accept abl e sal ts t her eof .
(6) 1-cyclopropylmethyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-3-D-
glucopyranos-1-yloxy-1H-pyrazole;
(7)  1-cyclobutyl-4-(2-fluoro-4-methoxy-benzyl)-5-methyl-3-B-D-glucopyranos-1-
yloxy-1H-pyrazole;
(8) 4-(3-chloro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-
yloxy-1H-pyrazole;
(9) 4-(2-chloro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-
yloxy-1H-pyrazole;
(10) 4-(4-bromo-3-fluoro-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-yloxy-
1H-pyrazole;
(11) 4-(2,3-difluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-B-D-glucopyranos-1-
yloxy-1H-pyrazole;
(12) 4-(2-fluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-yloxy-
1H-pyrazole;
(13) 4-(3-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-yloxy-
1H-pyrazole;
(14) 4-(4-ethinyl-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-yloxy-1H-
pyrazole;
(15) 4-(3-fluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-
yloxy-1H-pyrazole;
(16) 4-(2-fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-
yloxy-1H-pyrazole;



Anot her aim of the present invention is to provide new

pyrazol e- O gl ucosi de derivatives and new prodrugs of
w@ooanolses O gl ucosi de derivatives thereof whi cPCTEPBO&064715

good to very good inhibitory effect on the

sodi um dependent gl ucose corﬁahsporter SA.T, in

particular SGT2, in vitro and/or in vivo and/or have

good to very good pharmacol ogi cal and/ or

(17p h ai-(2efoko -A-enetboxyrabnay| )-pHsoprrapyt-Bdnifluoed methgiBeR - e S .

Furt her ai ns,of t resent invention becone apparent
togﬁ%épgﬁgog'lhyhxggﬁ'ﬁy' 8% .art by description

(18 e rdefdrtireinor2=flunel-benzyl )rkisbplobpive-mg treh 8- -glute paraaos H -gtoxy-

Sun@r_gw of the Invention Wthin the scope of the

prese rafQl¥ention it has now surprisingly been found

(19 hatt-(2eflyoyd-a-4stpeo poky-benpds1 -de peyi-5-aiethys 3 D ehicegykhos -
t he Og(&qm) of conpounds (1) to (29), or prodrugs
t h YT P-B¥razgie naceutical |y acceptabl e salts thereof,

(203s 4d@tfiuoasi4 tioxiybehig)-1-Eapropyveiictify® aLs Dygllsdpy@ds-1 fyloxy-
prel_fnti ng, slow ng progression of, delaying or

t r SAtPHBZ% et abol i ¢ di sorder, in particular in

(21)) mr-@vetﬁg-b@hzﬁ)emsépﬁqusmﬂ_ubfbnmﬁylsm@-g|J&up§rahb§n§n¢s@-
new therapeutic possibilities in the treatment an
pr eVERX'PER®of type 2 diabetes nellitus, overweight,

(229 bas4t BromeWERLYI ¢ MiddprspyPb-trétiudRsh &Ryl Bat-DldlusopgyRsho811 -yloxy-
nei ghbor i ng_ di sease states. Therefore in a first
aspEEPYBERCpr esent i nvention provides a method for

239" AN@0thy1Bens) PChdo RS- @ifidremeyl-3-Beb-3uicBByr8hos-1-yloxy-

(S?rea?i ng)na rrg*gbo?i&c d‘iqsorder selﬂlfgct ed ?romg}tl he grc))(uz)(y
condl-RYA#Fiof type 1 di abetes nellitus, type 2

(242I ARLARYIHRhEYIT- 182-1iSFBALARForAEMFIAIBY - ShlLBRothyl-3-R-D-

ergl ycem a, postprandi al hyperglycem a, overweight,
ob&dycopyrapgg-(l iy FeP¥MaZole: obesity,

(25) 4-(3-fluoro-4-methoxy-benzyl)-1-isopropyl-5-trifluoromethyl-3-3-D-

glucopyranos-1-yloxy-1H-pyrazole;

(26) 4-(3-fluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-yloxy-
1H-pyrazole;

(27) 4-(2,3-difluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-B-D-glucopyranos-
1-yloxy-1H-pyrazole;

(28) 4-(3-fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-B-D-glucopyranos-1-
yloxy-1H-pyrazole;

(29) 4-(4-ethyl-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-
pyrazole;

or a prodrug thereof wherein one or more hydroxyl groups of the B-D-glucopyranosyl group
are acylated with groups selected from (C;.1g-alkyl)carbonyl, (C4.1g-alkyl)oxycarbonyl,
phenylcarbonyl, phenyl-(C_s-alkyl)-carbonyl, phenyloxycarbonyl and phenyl-(C,.s-alkyl)-
oxycarbonyl, or a pharmaceutically acceptable salt thereof;

is administered.
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class Il obesity, class IlIl obesity, visceral obesity
and abdom nal obesity, and netabolic syndrone in a
w@2a078M893 n need t hereof characterized in thatP@I/EP2006/064715
phar maceuti cal conpositionconprising a
pyrazol e- O gl ucosi de deri vati've sel ected fromthe
group of conpounds (1) to (29) consisting of ( 1)
4- (2, 3-di fl uoro-4-met hoxy-benzyl)-1
Accordingio apgtheSagpectofitheinvéntiondhere dsopnorided a Inethod for improving

egc%%%?éggrgt #F?ﬁlljog?(glj gd @]of fastE\g r?laﬁnia qlucose of postprandial plasma

gluce$$mpﬂ/mp;fI94ﬁosmthg he@toglbbDl@Aﬂ@onpyrpatlem-ni need thereof characterized

in th% % ép{%rﬁ?c tfc%?&lrﬁpos %h com |sm 5yr¥ole -O-glucoside derivative selected

uoro
from-the goupmf Icompamdswl) @(29) br g brmhxpg/tharumﬁ,ol a-pharmaceutically

acc%#t{]rgé( g&“h?f’ero?‘zo%'ﬁ ﬁ relnbgfore anci helrelnafter is administered.

udro oXY-
-i sopropyl - 5- et hyI 3 b- D- gl ucopyranos-1 -

I
As b%l t@%%ﬁ&%" afé{cfn?éﬂlpg afc ordi g tﬂ this {nﬁye/rl't'qtr)'ear?z'y p}'ovgmen¥ %f tpe glycemlc
contiol D+ mtmtspy need thegeof Wd)hianyablei-qisp thosé eondit®ns and/or diseases
a5 SRR B G it TR el

1- cyclobutyl 4- (2-fluoro-4-net hoxy-benzyl) - 5- nethyl- -
ol T MR B8R yEB oAb BB rBlontng sowing
progoedSiol dpd};bgwmoxstre]atlng pf axgnditidd- grydisarddreglected from the group
consisting of complications of diabetes mellitus such as cataracts and micro- and
macrovascular diseases, such as nephropathy, retinopathy, neuropathy, tissue ischaemia,
arteriosclerosis, myocardial infarction, stroke and peripheral arterial occlusive disease, in a
patient in need thereof characterized in that a pharmaceutical composition comprising a
pyrazole-O-glucoside derivative selected from the group of compounds (1) to (29), or a
prodrug thereof, or a pharmaceutically acceptable salt thereof, defined as hereinbefore and
hereinafter is administered. The term "tissue ischaemia" particularly comprises diabetic

macroangiopathy, diabetic microangiopathy, impaired wound healing and diabetic ulcer.

The compounds according to this invention may also have valuable disease-modifying
properties with respect to diseases or conditions related to impaired glucose tolerance,

insulin resistance and/or metabolic syndrome.

Therefore in another aspect of the present invention there is provided a method for
preventing, slowing, delaying or reversing progression from impaired glucose tolerance,
insulin resistance and/or from metabolic syndrome to type 2 diabetes mellitus in a patient in
need thereof characterized in that a pharmaceutical composition comprising a pyrazole-O-
glucoside derivative selected from the group of compounds (1) to (29), or a prodrug thereof,
or a pharmaceutically acceptable salt thereof, defined as hereinbefore and hereinafter is
administered.
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(9) 4-(2-chloro-4-nethoxy-benzyl)-1

-i sopropyl -5-net hyl - 3- b-D- gl ucopyranos-1 - yloxy-1
wok@ynamed e; (10) 4-(4-brono- 3-fl uoro-benzyl) - BCT/EP2006/064715

-i sopropyl - 5-nmet hyl - 3- b-D gl ucopyranos-1 -yl oxy-

1H pyrazole; ( 1 1) 4-(2, 3- d8f1 uor o- 4- met hyl - benzyl ) -1

-i sopropyl -5-net hyl - 3- b-D gl ucopyranos-1 - yloxy-1

H pyrazol e; (12) 4-(2-fluoro-4-nethyl-benzyl)-1
By the sdipinistratierbefreecdmypodd doeddipguc tpy instentonlexcgssiveyblood glucose

Ieveﬂs'_aLrB %5?&0%/8%%( t]ogiﬁscﬁ'u tgg stfg a%_%rfﬁrms ﬁk&%’f %ul?% n&%i{eé ;t(@rpugh the urine of

propy yT anos

the ﬂa’elep’y Theefare n()né)n in weight or even a reductlon of the weight is the result.

4- (4- et hinyl -benzyl)-1-i sopropyl - 5- et hyl - 3-

b- D- gl ucopyranos-1 -yl oxy-1 Hpyrazole; (15)
Follewi(@ s amnterdspedctmf U'pa(pfgseb’é irwphtjorﬂprovides a method for reducing the
weiq'q'_t 8:0 0 az@ﬁi’ng%@?@r@% (c'j' ttfu%’ o- %Cf%égﬁé@ih?ac‘ eéngtlcﬁ &?P{e JVelght ina
patienit simlpnenupereﬁf cleréotériZed mnthat glpbaunaoceaticat cdmposjtiamxgoniprising a

X0- )

oyl BUSBERL Sol bl SRR e BRI a0 Fro o9, or
prodryg thergeof, driapphaemadesiticlly&cceptable salt thereof, defined as hereinbefore and

here%a@térg %ﬂﬁnléewduoro benzyl) -1

t hyl - S-b-D gl ucopyranos-i -yl oxy-
1H- pyrazol e; (19) 4-(2-fluoro-4-isopropoxy-benzyl)-1

The 'phgﬁrpgc(&%\é‘céﬁéf%%{ B¥the %6#\’;)9&%3%%88%%%"{8 $hid invention is independent of
insulin. Therefore an improvement of the glycemic control is possible without an additional
strain on the pancreatic beta cells. By an administration of a compound according to this
invention a beta-cell degeneration and a decline of beta-cell functionality such as for example
apoptosis or necrosis of pancreatic beta cells can be delayed or prevented. Furthermore the
functionality of pancreatic cells can be improved or restored, and the number and size of
pancreatic beta cells increased. It may be shown that the differentiation status and
hyperplasia of pancreatic beta-cells disturbed by hyperglycemia can be normalized by

treatment with a compound according to this invention.

Therefore another aspect of the present invention provides a method for preventing, slowing,
delaying or treating the degeneration of pancreatic beta cells and/or the decline of the
functionality of pancreatic beta cells and/or for improving and/or restoring the functionality of
pancreatic beta cells and/or restoring the functionality of pancreatic insulin secretion in a
patient in need thereof characterized in that a pharmaceutical composition comprising a
pyrazole-O-glucoside derivative selected from the group of compounds (1) to (29), or a
prodrug thereof, or a pharmaceutically acceptable salt thereof, defined as hereinbefore and
hereinafter is administered.

As a result thereof another aspect of the present invention provides a method for maintaining
and/or improving the insulin sensitivity and/or for treating or preventing hyperinsulinemia
and/or insulin resistance in a patient in need thereof characterized in that a pharmaceutical
composition comprising a pyrazole-O-glucoside derivative selected from the group of
compounds (1) to (29), or a prodrug thereof, or a pharmaceutically acceptable salt thereof,
defined as hereinbefore and hereinafter is administered.
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yl oxy-1 H pyrazole; (20)
4-(2-fluoro-4-ethoxy-benzyl)-1
WO e@op143py | - S- net hyl - S-b- D- gl ucopyranos-i -yl ORGF/EP2006/064715
1H pyrazole; (21 ) 4-(4-ethyl-benzyl)-1
-isopropyl -S-trifluoromet hyI'9S- b- D- gl ucopyr anos- i
-yl oxy- 1H pyrazole; (22) 4-(4-brono-benzyl)-1
-isopropyl -S-trifluoronethyl-S-b-D gl ucopyranos-i
-yl oxy- 1H pyrazole; (23) 4-(4-ethyl-benzyl)-1

-G | -S-tri -S- h- - L
Othe_ry%gécgg Hﬁth_e r?ferstg?lb {n&é’ﬁ{oﬁ%fa? lj? ilj?ee Pﬁ%’)@n@&g&%-@g&&dsme derivative
seleeted friohutbe grdup-dflcoopoumedshijt) toe(PRY, loy a pradrug theorodmetaphar@aceutically
sccabtae YrERYIES Wilnetod helBkborolE 4 BABhioti e rmamam ot
prophylayils -0B disbadagl ar copditicnsas- debcriyddhereiibélorpyaraizwreinafted6)

4- (3-fluoro-4-nethyl -benzyl)-1

-i sopropyl - S-net hyl - S- b- D- gl ucopyr anos-i -yl oxy-

Furthé#-gspects of the pr@sent invention relate to the use of a pyrazole-O-glucoside

corfioé s3oflf Y s BB BABSYRAETTY ok SORIARY i
pharngcButidallp neceptabis Salttheteoh dgfijedlas hereinbefore and hereinafter for the
manHi_‘ag:g.Fé §§?{ tr{egic%teﬂy for §'ttpér5)§&JtiH GRS PR Sadcribed h&Sihbéfore and

hereinafter.

Furthermore another aspect of the present invention relates to a medicament or
pharmaceutical composition comprising a therapeutically or prophylactically effective amount
of a pyrazole-O-glucoside derivative selected from the group of compounds (1) to (29), or a
prodrug thereof, or a pharmaceutically acceptable salt thereof, defined as hereinbefore and
hereinafter for the treatment or prophylaxis of diseases or conditions as described
hereinbefore and hereinafter.

Another aspect of the present invention relates to novel pyrazole-O-glucoside derivatives
selected from the group consisting of:

1) 4-(2,3-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-
glucopyranos-1-yloxy-1H-pyrazole;

(2) 4-(2,5-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-
glucopyranos-1-yloxy-1H-pyrazole;

(3) 4-(2,6-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-
glucopyranos-1-yloxy-1H-pyrazole;

4) 4-(3,5-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-
glucopyranos-1-yloxy-1H-pyrazole;

(5) 1-cyclobutyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-3-D-glucopyranos-1-
yloxy-1H-pyrazole;

(6) 1-cyclopropylmethyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-3-D-
glucopyranos-1-yloxy-1H-pyrazole;

(7) 1-cyclobutyl-4-(2-fluoro-4-methoxy-benzyl)-5-methyl-3-B-D-glucopyranos-1-



(29) 4-(4-ethyl-benzyl)-1
-i sopropyl - S-net hyl - S- b- D- gl ucopyranos-i -yl oxy-1
wopyrarsb®; or a prodrug thereof wherein one OPCTBPB06/064715
hydr oxyl groups of the b-D- gl ucopyranosyl group are
acylated with groups sel ecte0 from
(d-is-al kyljcarbonyl, (G .i 8-alkyl)oxycarbonyl,
phenyl car bonyl, phenyl-(C -3-al kyl)-carbonyl,
pheyiykyaklywrdzoleyl and phenyl (G -3-alkyl)-
oxy eut| ca sal t
)¢ hed Lot bty BEBRARF ReptoRat spe 2 BrnechTishes-1-
of ylbfynlﬁ-\pymzomn there is provided a nethod for
g nm c .cont and/ r ci.ng of
(©)f act PR 25800 SisopBevEr-mevp T renes e
andyloxy-tH-pgtarolesy| at ed hermgl obi n HbAlc in a patient
inn t hereof char eri zed ar maceut i cal
(10 0PI SO T e gpyy Brrasth oy Gobptapyrands 1
deryigat-1Mpysebeect ed from the group of conpounds (1) to
rodr u there har maceut i cal |
(1 o Jetbokifimalilubasni isoioed-STeHBT St R aRes-

here.lymf,.tmtpyrgzom]lm nistered. As by the use of a
ound according to this invention an |nprovenent of

(12 th t-emidemetitheszyil -isRRre Rt MethY Ik éd- 9'H69F§’6?“qss1 -
obtﬂb,@ahhxb ra@b@o those condi ti ons and/or di seases
related to or an increased bl ood gl ucose

(13) ev#43 ﬂ‘éﬁfoﬁ‘eetf‘?’éla‘?%)ﬂ) 'T'H%‘?FEPN@ mﬂthﬂrﬁj@%gmﬁ%‘i)’éﬂosthe

[ nvga*y qq_ppfag_wedes a method for preventing, slow ng
g_lr(essmno Ialngl or treating of a condition or
%ewr%p@wad ISPRIRPY T%mgmb%'ﬁd%ﬁbicgwfﬁ@oso?ﬂbx%" H-
conwrhgg@él ons of diabetes nellitus such as cataracts
and m cro- and macrovascul ar di seases, such as
(15hep1‘11(%rﬂmfﬁ;ﬁ"39@9p%p%ﬁfﬁy|) 1ﬂW@RYé’ﬁﬂS}etth%&l}bg|U00nyan03-

| schyrRM AH-RrdRlid;0scl erosi s, nyocardial infarction,
stroke and peri pheral arterial occlusive di sease, in a
(17)  4-(2-fluoro-4-methoxy-benzyl)-1-isopropyl-5-trifluoromethyl-3-3-D-

glucopyranos-1-yloxy-1H-pyrazole;

(18)  4-(4-bromo-2-fluoro-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-
yloxy-1H-pyrazole;

(19) 4-(2-fluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-B-D-glucopyranos-
1-yloxy-1H-pyrazole;

(20) 4-(2-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-
yloxy-1H-pyrazole;

or a prodrug thereof wherein one or more hydroxyl groups of the B-D-glucopyranosyl group
are acylated with groups selected from (Ci.ss-alkyl)carbonyl, (C,.ss-alkyl)oxycarbonyl,
phenylcarbonyl, phenyl-(C,_s-alkyl)-carbonyl, phenyloxycarbonyl and phenyl-(C,.s-alkyl)-
oxycarbonyl, or a pharmaceutically acceptable salt thereof.

Yet another aspect of the present invention relates to novel prodrugs of pyrazole-O-glucoside
derivatives selected from the group consisting of:

(46) 4-(3-Fluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-



patient in need thereof characterized in that a
phar maceuti cal conposition conprising a
w@ooanolses O gl ucosi de derivative sel ected fronmPCTEP2006/064715
group of compounds (1) to (29), or a prodrug thereof,
or a pharmaceutically accep‘t'b Fe salt thereof, defined
as hereinbefore and hereinafter is adm nistered. The
term"tissue i schaem a" particularly conprises
di dbbiglecopwanosiigiayii Hypyrarokbet i ¢ m cr oangi opat hy,

. . L . .
(@73 PR el RiRobloR I B3 Of B icarmony
v_alﬂ:lakgltmod'yeas-é_—y;lm@)-ﬂwpy@mieop?rt | es WI th rlespect to
is r [ r [ I ucose
(48] o PERE B B bBRRN L KRR SR ED: ¢
sy ristboibpoxyddrboryl-&B-glutopyratdee 1 -yksxple tit-pgfazolee  pr esent

P B0l S ASlpta L i S et
i ydoxyearbghylried-glucopwaaws: &-yloxysH-pyrazelsi st ance and/ or

(50} ARG e B PR AN - Rob PR PR ER-Thy ' 0 "
ph alhnamwaiboayl-rbbrghwpy@ams-q eyhgxy)-$Hmyragole;

O A o R B B Sy b B P RBENES e P e o 2
pharenayexycadahyiyt-Begleqpgtanes 9 llaxy)-Brmycazoledef | ned as

BRI BIEL ol AN SIE PR b
i n\ghuoopwranes-¢ sy tHiplycazdleg| ucose | evel s are not

T B U e R T Cpeir s s
no fgRigludopyraepsiitylaxy)-ébeyrazoeeduct i on of the weight is
() SRRV BB B GMRSTE B 1
weiiggpropytcagvanye®l-glgcapyranosr edexy ydH-pyrazolsi ght or

(55f) a%-Jf—ﬁl%rjoﬂtgm%thr&g—%ﬁiy%m-%Bp}ogﬁ- - iegm-3-i(t‘gl-(')"@-‘benzylcarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(56) 4-(4-ethyl-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-ethoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole;

(57) 4-(4-bromo-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-ethoxycarbonyl-f3-
D-glucopyranos-1-yloxy)-1H-pyrazole;

(58) 4-(4-ethyl-benzyl)-1-cyclobutyl-5-trifluoromethyl-3-(6-O-ethoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole;

(59) 4-(4-ethyl-benzyl)-1-(2-fluoro-1-fluoromethyl-ethyl)-5-trifluoromethyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(60) 4-(3-fluoro-4-methoxy-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(61) 4-(4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole;

(62) 4-(3-fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(63) 4-(4-ethyl-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-R-D-
glucopyranos-1-yloxy)-1H-pyrazole;
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patient in need thereof characterized in that a
phar maceuti cal conposition conprising a
w@ooanolses O gl ucosi de derivative sel ected fronmPCTEP2006/064715
group of compounds (1) to (2%1%, or a prodrug thereof,
or a pharmaceutically accept&le salt thereof, defined
as hereinbefore and hereinafter is adm nistered. The
phar macol ogi cal effect of the conmpounds according to
or pharmmaceutically acoeptable satte prearelafnt of i nsulin. Therefore an
i nprovenent of the glycemc control is possible
W t hout an additional strain on the pancreatic beta
A fudiedriaspe®@\of the dsentinyentin refates tophaongueutichl aomposjtiorg; domprising
i s inventi ecline
at Ieég oglgtd;ﬂ:’iiéfqﬁ%@c ?%'gﬁbaef\?%tlve %ﬁrﬂ‘?\g% 'th%]ln@grﬂlo gr§
phaman:putinallysaoceptaimsaiitbexebf.pancreat| c bet a ceI I s can be
del ayed or prevented. Furthernore the functionality of
pancreatic cells can be inproved or restored, and the
Definitiomer and si ze of pancreatic beta cells increased. It
may be shown that the differentiation status and
hyper pl asi a of pancreatic beta-cells disturbed by
The ltgrpethypidycnassindax” be"BMY o bihuethnipatientds tefined asi thé weaight in
: ' .S b NV T :
iogf G BRREAB 58 Sl hPing oot Bifclls Bront Bl BUPh unts
of kgtef.hod for preventing, slow ng, delaying or treating
t he degenerati on of pancreatic beta cells and/or the
decline of the functionality of pancreatic beta cells
The mrd'{ ‘taverweightiis defimegl aaitié conditit whéraip théndividual has a BMI greater
t " el
thanr es%[% ng?rﬂﬁeriilgsé)ﬁﬁﬁ ?’poﬂﬁﬁg LI'ﬁe Pe?%@aﬁ\gérngg |ﬂ€%| ﬁ s% erot -obese" are used
intersbm@bkyn in a patient in need thereof characteri zed
in that a pharmaceutical conposition conprising a
pyrazol e- O gl ucosi de derivative selected fromthe
The ¢groufohesitybisplefinetbag the coodiiig®wvhersin the individual has a BMI equal to or

greater than 30 kg/m?. According to a WHO definition the term obesity may be categorized

as follows: the term "class | obesity" is the condition wherein the BMI is equal to or greater
than 30 kg/m? but lower than 35 kg/m?; the term "class Il obesity" is the condition wherein the
BMI is equal to or greater than 35 kg/m? but lower than 40 kg/m?; the term "class Il obesity"
is the condition wherein the BMI is equal to or greater than 40 kg/m2.

The term "visceral obesity" is defined as the condition wherein a waist-to-hip ratio of
greater than or equal to 1.0 in men and 0.8 in women is measured. It defines the risk for
insulin resistance and the development of pre-diabetes.

The term "abdominal obesity" is usually defined as the condition wherein the waist
circumference is > 40 inches or 102 cm in men, and is > 35 inches or 94 cm in women. With
regard to a Japanese ethnicity or Japanese patients abdominal obesity may be defined as
waist circumference 2 85 cm in men and 2 90 cm in women (see e.g. investigating committee

for the diagnosis of metabolic syndrome in Japan).

The term “euglycemia” is defined as the condition in which a subject has a fasting blood
glucose concentration within the normal range, greater than 70 mg/dL (3.89
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prodrug thereof, or a pharmaceutically acceptable salt
thereof, defined as hereinbefore and hereinafter is
wadwrnisbered. As a result thereof another aspeCt/ERPf006/064715
the present invention prOV|des a met hod for
mai nt ai ni ng and/ or i nprovi Ny 13he insulin sensitivi ty
and/or for treating or preventing hyperinsulinema
and/or insulin resistance in a patient in need thereof
mmalhjaad tess itead! 100y (6.41 pirecltn.cEhe wardl “fastimgl dwis theousual meaning
a pyrazol e-O gl ucosi de derivative sel ected
as acr%m&ilﬁengroup of conpounds ( 1) to (29), or a prodrug
thereof, or a pharmaceutically acceptable salt
L hed { ' .
The%&%ﬁn{ ‘ﬁﬁv&agﬂg%élﬁfah @8%@%@0 qpee{ﬁ'[cﬁloﬂql?g@@h? é?.l%ec'tefuaéo% fasting blood
glucoss aineehipationeabose thef nmtmpynaagezlgfeaﬁegﬂhan 3430 dwg/die(e. ManmedL). The
e 0 s (1) to (29), or a
Woré%sg%é ﬁj?%lé?’g]g %&rnﬂ'}ég saér ﬁ‘%@gﬁﬁ#ﬂ’% |y acceptable salt
thereof defined as hereinbefore and hereinafter in
4 X Lyt |
e i, AR BraR ) Rl BRRBNZ o 42 BB RBRER AL b Sljecthas
a 2 sy posteraniial bleogh glisesH or sevem igiusnse edrecestrationtgreatesthan 200 mg/dL
(1.1 R ?I e- O gl ucoside derivative selected fromthe
group of conpounds (1) to (29), or a prodrug thereof,
or a pharnmaceutically acceptable salt thereof, defined
4 fll .
The"flecfn-h‘gfr@grrﬂgﬁ lg?lﬁceos%ncg ngécgdpe%at Ic r‘retcLefhg ;‘(%?8@8@% \%lch a
subjhetrhasratfeétmgeblmctglhmselcnaéerMatlorquhhmgmmn@mbheconcentration
oresfFEL 18 b Baehat Mo T7 G L) f a2 pourpggtorancia
bloot ighucape at $erain g}uamse pongEmyratart grealer y1aef1f49cmg/db(7ﬂr80umbI/L) and

Iess%anazdw #18/69:@1 gl grﬁ‘cﬁfﬂi'ﬂ}% tgl?'li Bg(@atirleﬁ%ltﬁggg ﬁ)ﬁeggnéer i9 IQstor?ﬁtended to
group of ¥conpounds ) to , Or “a

apply to the condition of impaired fasting glucose. The abnormal glucose tolerance, i.e. the 2

hour postprandial blood glucose or serum glucose concentration can be measured as the

blood sugar level in mg of glucose per dL of plasma 2 hours after taking 75 g of glucose after

a fast.

The term “hyperinsulinemia” is defined as the condition in which a subject with insulin
resistance, with or without euglycemia, in which the fasting or postprandial serum or plasma
insulin concentration is elevated above that of normal, lean individuals without insulin
resistance, having a waist-to-hip ration < 1.0 (for men) or < 0.8 (for women).

The terms "insulin-sensitizing", "insulin resistance-improving" or "insulin resistance-lowering”

are synonymous and used interchangeably.

The term “insulin resistance” is defined as a state in which circulating insulin levels in
excess of the normal response to a glucose load are required to maintain the euglycemic
state (Ford ES, et al. JAMA. (2002) 287:356-9). A method of determining insulin resistance is
the euglycaemic-hyperinsulinaemic clamp test. The ratio of insulin to glucose is determined
within the scope of a combined insulin-glucose infusion technique. There is found to be
insulin resistance if the glucose absorption is below the 25th percentile of the background
population investigated (WHO definition). Rather less laborious than the clamp test are so
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prodrug thereof, or a pharmaceutically acceptable salt
thereof, defined as herei nbefore and hereinafter for

wo 714893 ment or prophyl axi s of di seases or CPCMEP10061664715
as descri bed hereinbefore and hereinafter. Another
aspect of the present i nvert14n rel ates to novel
pyrazol e- O gl ucosi de derivatives selected fromthe
group consisting of: ( 1)

callei-ridjn3al anddelsoin evhichpaarimgxan inrawenious glucose tolerance test, the insulin and

glucfgée; cgoﬁgoggﬁ\%et[oﬁ% gftthg%lldo%'arg AR FidPfne thisrVhi®%4a from these the
insulin (ejstandifis calculatéd rie this methueritipInpt pessibimtoafistingishbetwden
hep%% afiaeo%w%:gpxw géncé’l oxy-1 H pyrazol e; (3)

uor o- 0XVy- benzyl ) -1-isopropyl - 5- net hyl
-3- b-Dglucopyranos- 1 -yloxy-1 H pyrazole; (4)

Furtléfeo;ﬁl%gé BglJ rl rlégfs%née r{ﬁé Eé?%p?eeglzéllﬁa_ukeil\t with? JAk glﬂ'y (eg%awéé Wﬂherapy,

ucopyranos- pyrazo
insulln sgrwitvityiagd hype(nﬁsdillnanua)may betqhyhuﬂed Myis}es}'smgethh Yhondeostasis

mod?l %Sg%&ﬁglﬂ)(& ﬁ\galt?%r;elsls?ﬁlegwphA&R?y&%F a |Ié)b§é |nd|c)ato§’ of |ntsuI|n

opropy uor o-
resistgnceE(KatsuKigm wt ab Piahetes-Cdre 200 6y ;B6?.+5p);ﬁt.uhetl refer¢nte is made to

koI5t AR s e TRELSE RNyt Wb .,
DiabbtglGgia P85, @844 hax1 9o rkthe eatioydf)intact proinsulin to insulin (Forst et al.,
DiaEeitec‘sofHd%P&(Sgbﬁﬁt)hXJﬁQ?énd k& EEeenil 8I§Fnip study. In addition, plasma
adiponectin levels can be monitored as a potential surrogate of insulin sensitivity. The
estimate of insulin resistance by the homeostasis assessment model (HOMA)-IR score is
calculated with the formula (Galvin P, et al. Diabet Med 1992;9:921-8):

HOMA-IR = [fasting serum insulin (uU/mL)] x [fasting plasma glucose(mmol/L)/22.5]

As a rule, other parameters are used in everyday clinical practice to assess insulin
resistance. Preferably, the patient's triglyceride concentration is used, for example, as
increased triglyceride levels correlate significantly with the presence of insulin resistance.

Patients with a predisposition for the development of IGT or type 2 diabetes are those having
euglycemia with hyperinsulinemia and are by definition, insulin resistant. A typical patient
with insulin resistance is usually overweight or obese. If insulin resistance can be detected
this is a particularly strong indication of the presence of prediabetes. Thus, it may be that in
order to maintain glucose homoeostasis a person needs 2-3 times as much insulin as

another person, without this having any direct pathological significance.

The methods to investigate the function of pancreatic beta-cells are similar to the above
methods with regard to insulin sensitivity, hyperinsulinemia or insulin resistance: An
improvement of the beta-cell function can be measured for example by determining a HOMA-
index for beta-cell function (Matthews et al., Diabetologia 1985, 28: 412-19), the ratio of
intact proinsulin to insulin (Forst et al., Diabetes 2003, 52(Suppl.1): A459), the insulin/C-
peptide secretion after an oral glucose tolerance test or a meal tolerance test, or by
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yl oxy- 1H pyrazol e; (9) 4-(2-chloro-4-nethoxy-benzyl)-1
-i sopropyl - S- net hyl - S- b- D- gl ucopyr anos-i -
WO b@rpiabs pyrazol e; (10) 4-(4-brono- 3-fl uor o- beeEPI0d064715

-i sopropyl - S-net hyl - S- b- D- gl ucopyr anos-i -
yl oxy- 1H pyrazole; ( 11) -15-
4- (2, 3-di fl uor o- 4- net hyl - benzyl ) -1
-i sopropyl - S- et hyl - S- b- D- gl ucopyr anos-

emplbyingoxyypkrglyoende diaep stddy)and/or minimal modeling after a frequently sampled

.ntrai‘rer(&sfdo %%8 @e#&ﬁ{;}é‘f@' %&g&@&)eﬂa/ EurJ Clin lnvest 2001, 31: 380-81).

I'sopr gl ucopyr a
onxy 1FprrazoIe (13) 4- (3 quoro 4 ethoxy benzyl)-1

The;t/%r%g‘a{rgﬂf%@e?gggi% EP(A %@ﬁi’o?’vﬂ*e&’&iﬁ’ BY ril‘?di\ﬁ&dd.l is pre-disposed to the
develoggmere o typp|2- diabeted. Pra-diabetes @mignds theddiinltios of impaired glucose
tole%ﬁ%ﬂiﬁ&l?@él ﬁ'@ﬂ%ﬁaé Wlt¥1| of&é%néqﬂt&j%ﬂi 8@8&% wi(rﬂT??he high normal range 2

Uoro-4-1sopropox
100 mgidip(lo By Meigs neitatyDial®stes ZOQH; H52dg3Y5-dAB4)-and fasting hyperinsulinemia

(eIe%t{é&?% u%h%sﬂﬁﬁ é&rﬁ%ﬁtrat{qoizﬁhel 3C|e{1t|f|c and medical basis for identifying pre-

diabetes @srapgeyioud health‘thmat sriaitd Imyxt N3 Pdsitionl Stetemensentitled 1The

Prevl?Yll %ﬁ(% I%ella_tl giy 'Ffb%gir @ia éljﬁgillls?uefj Jom ¥)p¥ thgypl‘m%ricr?gtl%i?/?e_t%s_ Association
and ti'leENQIameblpylrtaﬂerf Diabetes and)DlgesHivalertey QiseHAses (Diabetes Care

27 0- 4-i sopropoxy-benzyl)-1
20021"2(3507pr0py - S- net hyl - S- b- D- gl ucopyr anos-

Individuals likely to have insulin resistance are those who have two or more of the following
attributes: 1) overweight or obese, 2) high blood pressure, 3) hyperlipidemia, 4) one or more
1% degree relative with a diagnosis of IGT or type 2 diabetes. Insulin resistance can be
confirmed in these individuals by calculating HOMA-IR score. For the purpose of this
invention, insulin resistance is defined as the clinical condition in which an individual has a
HOMA-IR score > 4.0 or a HOMA-IR score above the upper limit of normal as defined for the
laboratory performing the glucose and insulin assays.

The term “type 2 diabetes” is defined as the condition in which a subject has a fasting blood
glucose or serum glucose concentration greater than 125 mg/dL (6.94 mmol/L). The
measurement of blood glucose values is a standard procedure in routine medical analysis. If
a glucose tolerance test is carried out, the blood sugar level of a diabetic will be in excess of
200 mg of glucose per dL of plasma 2 hours after 75 g of glucose have been taken on an
empty stomach. In a glucose tolerance test 75 g of glucose are administered orally to the
patient being tested after 10-12 hours of fasting and the blood sugar level is recorded
immediately before taking the glucose and 1 and 2 hours after taking it. In a healthy subject
the blood sugar level before taking the glucose will be between 60 and 110 mg per dL of
plasma, less than 200 mg per dL 1 hour after taking the glucose and less than 140 mg per dL
after 2 hours. If after 2 hours the value is between 140 and 200 mg this is regarded as

abnormal glucose tolerance.



10

15

20

25

30

35

1-yl oxy-1 H pyrazol e; (20)
4-(2-fluoro-4-ethoxy-benzyl)-1
WO e®op14spy | - S- net hyl - S-b- D- gl ucopyranos-i - yl BREER2006/064715
H pyrazol e; or a prodrug thereof wherein one or nore
hydr oxyl groups of the b- D'gTQJCOpyranosyl group are
acylated wth groups selected from (G .i
8- al kyl)carbonyl, (G -is-alkyljoxycarbonyl,
The pdremlatecatagetype Jdiabetes (n@Ilitud™ indudes patieris mjth a secondary drug
: I
fallugehxﬁ'{(%éra% Fq? w%%ﬁ?( he?%% a‘h'&gd}éééreéa nt?b rﬁ'gﬁ&é F?i-nablacrovals%:ular
complicationd e. ngaabe.stm:otelphropaﬁwecdronﬂry lhhart pdiseaga(CHD)\ ent i on
rel ates to novel prodrugs of pyrazol e- O gl ucoside
derivatives selected fromthe group consisting of:
The (cer61) "HbA1c" refers to the product of a non-enzymatic glycation of the haemoglobin B

chalﬁ d e?{ler%ﬁﬁloé i FEX@%e{&Zéﬁle)skheb ?‘notTlE-%ﬂﬂn rﬁ?ﬁﬁﬁlng lthe tréa@ment of

oxycar ucopyr anos
diabetesymellitos the I-ﬂmﬁ?l)c value is of exceptional |mportance As its production depends

esseéﬁtlgy c%:#g)%rbgog%byﬁghgé%l a%_ﬁ%é/u ||(I:f% o?’}Hgn g@EWngthg‘ﬂbwk w?th% sense
of a Fblpyd surgar men(otjg')reﬂec(@thlél ayerageblomitwgaylebeja Df/lh)e pteceding 4-6

o . £ 2 ( 6- G sabut v . . .
weeléé_.y%rfeglg% tlé;’nat%rgég{é Hgf‘i cﬁy%{%@bérg%)zﬁgf@w%@é%ted by intensive
diabétesm:eﬁtmlerrt (6|-64<r635 Ploafithe total\Hapmbglobin in the sample), are significantly

bett%rJ p%_&@%t% ?\g{@éﬁ%fc m°’ Fr%gné? Eaetﬁz JForr g%% él}é%?e&@frﬂw on its own
achléve(SZaerl\(mgB ithpnaatelmeay inltbe kpA)e ]zalue in the diabetic of the order of 1.0 — 1.5

%. @‘_i%%ﬂ{i&l%}é'of Eerﬁlgki{é véi},lé % rj%? %S@? éXr ne Oﬁ%b?css to,achieve the desired

ucopyranos
targat-reﬂgé:bﬁ,mG 6- %andpf&iemblyeﬂrﬁ% I)ibA1c
-i sopropyl - 5- net hyl - 3- (6- Gbenzyl oxycar bonyl -

The “metabolic syndrome”, also called “syndrome X” (when used in the context of a
metabolic disorder), also called the “dysmetabolic syndrome” is a syndrome complex with the
cardinal feature being insulin resistance (Laaksonen DE, et al. Am J Epidemiol
2002;156:1070-7). According to the ATP III/NCEP guidelines (Executive Summary of the
Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment
Panel 1Il) JAMA: Journal of the American Medical Association (2001) 285:2486-2497),
diagnosis of the metabolic syndrome is made when three or more of the following risk factors
are present:

1. Abdominal obesity, defined as waist circumference > 40 inches or 102 cm in

men, and > 35 inches or 94 cm in women; or with regard to a Japanese ethnicity or

Japanese patients defined as waist circumference = 85 cm in men and =2 90 cm in

women;

2. Triglycerides: 2 150 mg/dL

3. HDL-cholesterol < 40 mg/dL in men

4. Blood pressure 2 130/85 mm Hg (SBP 2 130 or DBP 2 85)

5 Fasting blood glucose 2 110 mg/dL

The NCEP definitions have been validated (Laaksonen DE, et al. Am J Epidemiol. (2002)
156:1070-7). Triglycerides and HDL cholesterol in the blood can also be determined by
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b- D- gl ucopyranos-1 -yloxy)-1 H pyrazole; (52)
4- ( 2- Fl uor o- 4- net hoxy- benzyl ) - 1-i sopropyl - 5- net hyl - 3-(
wW®2@7acsby| - b- Dgl ucopyranos- 1 -yl oxy)-1 H pyPemBPB®D6/064715

(53)

4- (2- Fl uor o- 4- net hoxy- benzy1l jzl i sopropyl - 5- et hyl - 3-(

6- O propyl car bonyl - b-D gl ucopyranos-1 -yloxy)-1

H pyrazol e; (54) 4-(2-Fluoro-4-nethoxy-benzyl)-1
standasiopetbpgd inSwmeditdhnhal@si¢ 6ndareogesoryddfar examyple in Thomas L (Editor):

" u I ,
o BB UGBS Sy Voot RN AERL kg 7ong.

6- O benzyl car bonyl b- D- gl ucopyranos-1 -yl oxy)-1
Acocgjgwft@?%?ﬁi ﬂmﬁe)d dff Il'llg%rb P%%ertergl n |sfq|a nrogﬁ% if thq sygto(l 8 blood
presSuret (S81%) exaeleds vl value-dDd#0 oupylgaand@aslohcw@dygressure (DBP) exceeds
a el o i io, P4 brent 5 suffsng pmamartep diatelin iy,
recomrmﬂdeldyhairtlhmswsltohctblooﬁmem@w ednsed to-a/leweiybelalv 130 mm Hg and
the e RiAIRTorsbsllg pp Iqnered I RIPY BOTPHS 1 uor ot by - 3- (6

- O et hoxycar bonyl - b-Dgl ucopyranos- 1 -yloxy)-1
he SefhoPreBhfiacicall s ios S0 o R ah fred ettty ..

bonyl - b-D gI ucopyranos-1 -yl oxy)-1 H- pyrazol e; (60)

4- (3-fluoro-4-net hoxy-benzyl)-1-isopropyl-5-trifluorom

et hyl - 3- (6- Cet hoxycar bonyl - b-D- gl ucopyranos-1
DetailelddDescriptibhpyr azol e;

The aspects according to the present invention, in particular the methods and uses, refer to
pyrazole-O-glucoside derivatives selected from the group of compounds (1) to (29) as
defined hereinbefore and hereinafter, or prodrugs thereof, or pharmaceutically acceptable
salts thereof.

Preferably all hydroxyl groups are not substituted or only the hydroxyl group connected to the
carbon atom at the 6™ position of the B-D-glucopyranosyl group is substituted as defined.
Preferred substituents are selected from among (C_-alkyl)carbonyl, (C,.-alkyl)oxycarbonyl,
phenyloxycarbonyl, benzyloxycarbonyl and benzylcarbonyl. Even more preferred
substituents are selected from among acetyl, methoxycarbonyl and ethoxycarbonyl, in
particular ethoxycarbonyl.

Preferred prodrugs are selected from the group consisting of

(30a) 4-(2,3-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
methoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(30b) 4-(2,3-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(31a) 4-(3-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(31b) 4-(3-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-R3-
D-glucopyranos-1-yloxy)-1H-pyrazole;



(61 ) 4-(4-isopropoxy-benzyl)-1

-i sopropyl - 5- net hyl - 3- (6- O et hoxycar bonyl -
wh2dglhusepyr anos- 1 -yl oxy)-1 H pyrazol e; (62)PCT/EP2006/064715

4- (3-fl uoro-4-nmet hoxy-benzyl)-1-isopropyl -5-net hyl - 3-(

6- O et hoxycar bonyl - b-D-gl uctopyranos-1 -yl oxy)-1

H pyrazol e; (63)

4- (4- et hyl -benzyl)-1-i sopropyl - 5-met hyl - 3- (6- O et hoxyc
(32a) bé+{§-fluoro-4zbproppxy-berayh)- 1lisepropyt3pyméthid-B(a-Qz ol e; or

Do p R faLK S EREEDRIN Pk pldge ~ THr !
(32bh aM(&cﬂeomi-tb-isbpmpgmbéﬂziy@}ﬂsisqmawl-i5ghetgyla’i-(6-©asL _one

P BBl B o R AR SRR o'
(33?bée4flé2>,6.-diﬂwfcb-mmétbms/_-ﬂémylp-érisnpfrmu-ﬁ-metbﬁ-a-(ﬁe@?(" . :Jr -

i 1 Dev e Carb R BBl oFlant £SOt AlapdE o 71
(33fl¢t é+(2,5;@ﬂuolkln-_t4hmth®_(yl-bdmgl)-ari$apsomaﬂ-5kg¢thﬂ:3-(6|=@- term

oSS Bany kS e BRI O SLR e

(34ah as-(30udngr4¥idoprohexy-kenryl)-1dseprogyl-GhnéthglrdH(6-QF e- obese"

are M,y LLy" is

def {n%gg)q%% {)ﬁr{g? Eﬁgﬁ? ?Ma%ggfgo%y)ﬂ%syﬁg@%%/ dual has a
(34BM 4-42rflmdrotbisoprogoxabenzyt)HasoBopy-GimethylAE(e0di ng to a

VWHO i Nt [ cat egori zed as

f ol F%\%{%ﬁ% 416@9[] %&n@ uéﬁﬁ%&?ﬁ%@é)@pﬁ%ﬁﬁe gondi tion
(35ah e 4 €2-fludroet-8hbxy-bereayl) dl-isopropyl-5gmetyke3-(6-O-methoxycarbonyl-

R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(35b) 4-(2-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-R3-
D-glucopyranos-1-yloxy)-1H-pyrazole;

(36a) 4-(2-fluoro-4-methoxy-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-
methoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(36b) 4-(2-fluoro-4-methoxy-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(37a) 4-(2,6-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
methoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(37b) 4-(2,6-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(38a) 4-(3,5-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
methoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(38b) 4-(3,5-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(39a) 1-cyclobutyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-(6-O-methoxycarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(39b) 1-cyclobutyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-(6-O-ethoxycarbonyl-3-
D-glucopyranos-1-yloxy)-1H-pyrazole;

(40a) 1-cyclopropylmethyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-(6-
methoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(40b) 1-cyclopropylmethyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-(6-



than 30 kg/n2 but | ower than 35 kg/nR2; the term "cl ass
Il obesity" is the condition wherein the BM is equal
wo eooaniggerat er than 35 kg/ nm2 but | ower than 40PRLEPRD6/064715

the term"class IIl obesity” is the condition wherein

the BM is equal to or grea‘t'b?'than 40 kg/ n2. The term
"visceral obesity" is defined as the condition wherein

a waist-to-hip ratio of greater than or equal to 1.0

i n athoxyaddyBRDiglucommancs-TrgasyékEpyrazolalef | nes t he

. . . , ¢
oo < B SRR P S R BB 0
def methbxpsarboryl-8dhdiucopyrandset-giory )t & pyvazdge;
. Lo ) 0 . ’ qdi
i) STHERENE R Bisro A RGSF Bt el 0T 0 . '
Japai.inesye:ad!dmyl-%-il}gipmpyﬂamfﬂe;imypaﬁ-mamlabdom' nal
egi e
(B el o A5 1 95ep A BT SRAR o  .
com‘h’D-gbleo;ﬁynandsh‘exldkye)g‘rl-bpyr_azcgjé;_ met abol i ¢ syndrome in
AT A R I SRy R LR B aroonyo
gl uBeglecopyramestirdaxypiHwpyrdrote;t he normal range, greater
IL) . / dL
b3 g e TR ST 3410 T
me amettpxgcarbonyk82-glucopyramosthgloker th-pirgpalegl ycem a" i s
fi it L . P ecto h
oLNES AR A B s bl geio s 2
r anghpxypadaingt-Rhgincdpytanog/ 1dyloxXyg-1H-dyraaadé;/ L) . The word
" ting" L. ‘ .
el A dRYR EROBANS. B30 TRELSA ot
c on@iD-glinopymands- thlogy)sikbpwaroleias a 2 hour post prandi al
(44} OB SIS BFo- BSOS STRERI- 7D A Bb i
D-glucopyranos-1-yloxy)-1H-pyrazole;
(45a) 4-(2-fluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;
(45b) 4-(2-fluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-R3-
D-glucopyranos-1-yloxy)-1H-pyrazole;

or pharmaceutically acceptable salts thereof.

In addition further preferred prodrugs are selected from the group consisting of the
compounds (46) to (63), or pharmaceutically acceptable salts thereof, as defined
hereinbefore and hereinafter.

Yet further preferred prodrugs are selected from the group consisting of the compounds (64)

to (73)

(64) 4-(3-fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(65) 4-(4-ethyl-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-methoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole;

(66) 4-(4-bromo-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-methoxycarbonyl-3-D-
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(112.21 mol/L). The term "inpaired gl ucose

tol erance" or "IGI", is defined as the condition in
wokioch1@Isubj ect has a fasting bl ood gl ucose PCT/EP2006/064715

concentration or fasting serum glucose concentration

greater than 110 ng/dL and 1435 t han 126 ng/dl (7.00

mmol /L), or a 2 hour postprandial bl ood gl ucose or

serum gl ucose concentration greater than 140 ny/dl

(7gﬁ8:opymhb$)1 ymxgl)ﬂldepgrazbten 200 ny/dL ( 1 1.1 1

67 el bsraE PR BRI PRER - 7o SR Pacriis Pho-

gl whaepyrahbs13toxg)-helpygzoleose t ol er ance, i .e. the 2
t I

T R T s

in Nﬁ}h@fycgﬁbundeEDthwcodyragbs-?Lm1Bedryrrﬁm& after taking
er .aStl. .

(69 gt iR SefievanstpispvE B St aibetay 3 6:01 ¢
\Ahlrﬁéth@(yaamoﬁyatrs Dl-gltﬁt:olpyﬁhbs-ﬂ ykﬁ@) $H€Wﬁ‘e&ole\{\n th or

(70) o o BYbeief - H1a2eraRy st B Biethoysaspom -
eI @Lgh@dpw Mbﬁ\}) 1i-pyrardi@l ., | ean individuals

w t hout insulin resistance haV| nT% a wai st-to- hi,ﬁ’
(719 athr GHSQP@P‘@(Y(%F—Y'%T'SOP&?PYk%“%hB(' k- Q\ﬁ??é'ﬂf)xycqfﬁ@ XI'&'PNS

" rgmblobyraﬁ@glsly]dxgl) Ng-pyrazoesul i n resi stance-i nprovi ng
‘insulin resistance- Iovverlqqu are synonynous and
i

(72®séd(2rﬂspéq—&ﬂ%ﬁ#§@9(b9%nzyli=ﬂésqpé9 pRityli3n(6r@gnalbarycarbony-
def@. D%@%y@ngg_qtyﬁ,)dyp1%ypd}o@ rculating insulin |evels

i N excess he "'normal fesponse to a glucose | oad are

(73 eduﬁ4r%tﬁy|tb6n%0 H%wah%"@hlylﬁdﬁrﬁ’-meéh%@arw%& S, et
al .glutoMrandL99ioxy R ®d-p3rofd) - A method of determ ning

insulin resistance is

or a pharmaceutically acceptable salt thereof.

According to a first preferred embodiment the aspects according to the present invention, in
particular the methods and uses, refer to

(1)  4-(2,3-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-

yloxy-1H-pyrazole;

or a prodrug thereof wherein the hydroxyl group connected to the carbon atom at the 6"
position of the B-D-glucopyranosyl group is substituted with a substituent selected from
among (C;.s-alkyl)carbonyl, (C4.s-alkyl)oxycarbonyl, phenyloxycarbonyl, benzyloxycarbonyl
and benzylcarbonyl, in particular selected from among acetyl, methoxycarbonyl and
ethoxycarbonyl; for example compound (30a) and (30b).

According to a second preferred embodiment the aspects according to the present invention,
in particular the methods and uses, refer to
(11) 4-(2,3-difluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-
yloxy-1H-pyrazole;
or a prodrug thereof wherein the hydroxyl group connected to the carbon atom at the 6™
position of the B-D-glucopyranosyl group is substituted with a substituent selected from
among (C,.s-alkyl)carbonyl, (C,.-alkyl)oxycarbonyl, phenyloxycarbonyl, benzyloxycarbonyl
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t he eugl ycaem c- hyperinsulinaem c clanp test. The
ratio of insulin to glucose is determned within the
w@emp®e143ps a conbi ned i nsul i n-glucose i nfusion PCT/EP2006/064715
technique. There is found to_be insulin resistance if
the glucose absorption is be2bw the 25th percentil e of
t he background popul ati on investigated (WHO
definition). Rather | ess |aborious than the clanp test
and derzylaaczdnyk th parficutard setestéel feor amaehg abetykd umethgxyearbonyl and

etho Sl B ?&Sexglr# (f’o‘?norso%lnﬁ Igf:%ﬁ%ng?ﬁb the insulin and

ucos ‘conce are neasured at
flxed time intervals and fromthese the insulin

Accérﬁfﬁg%@?'%fd 0;5 gf r%d%%b%tdﬁ#%etk@bé%eétgp%g%&(aﬁg r’]cé tHe eprﬂ?%nt invention, in

pos ngul's eral
particdauthermetbedssaraises, ﬂéterttdner nore insulin resi st ance,

(1 - EaRRP Ry e AL FRopp VR Hlam R Sh IR oy

be 14pyrazdieed by asseSS|ng the "honmeostasi s nodel
in . resistanc scor.e

nt t ns th
or a PRRFE RS iRetetE et afckEl b SenobLlEl o ) e im a the 6
positidn afl the Bbmbmt:epwrﬁarsgl gro0d is %Stltaﬁﬂﬁﬁﬂw a $ubstituent selected from
ef are d t hod he determ nation of
amopGC LR IRRaDS B b TrRndt phORIgStRREb e carbonyi
and abnzyld}tahwt ()| pnﬁlwlér%ﬁa,cteﬁ&ror#éﬂmﬂ@)acetgalf métlaomai‘bonylfand
ct_ pr.oi nsul nt0|n E et al., D abetes
etho ab r@’g(f Lﬁﬁﬁsf“ B 82%%9@@2{15:&)%9' ycem ¢ clanmp
study In addi tion, plasma adlponectln | evel s can be
noni tored as a otentia! surrogate ins
Accrdingite ?3? yrip prefegred emboginent the ?gﬁ’ﬁF'isﬁcF%fQ"Qtt%H@eP’B?P’ttI'ﬂé’e“t'on
in pArAEHAIhE Fricthows SR8 28BS refeP e (HO'VA)-I R score is
calculated with the formula (Glvin P, et al. D abet

(163 #-@tyorayd-guethey- be,q@)(mw\?@p:oqyi §4vethy-3st ool eaRyEANcR-1-

(m;)idjey)ﬂH ggyrg;_@@tl ng plasna glucose(nmmol/L)/22.5] As a
ul'e, other paraneters are used in everYday clini cal

ora Fgfqg@gg tpgrqo(g w&ggegg@eﬁygmxylrgroup connected to the carbon atom at the 6"
position of the B-D-glucopyranosyl group is substituted with a substituent selected from

among (C,.s-alkyl)carbonyl, (C,.-alkyl)oxycarbonyl, phenyloxycarbonyl, benzyloxycarbonyl
and benzylcarbonyl, in particular selected from among acetyl, methoxycarbonyl and
ethoxycarbonyl; for example compound (47) and (72).

According to a fifth preferred embodiment the aspects according to the present invention, in
particular the methods and uses, refer to

(20) 4-(2-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-yloxy-

1H-pyrazole;

or a prodrug thereof wherein the hydroxyl group connected to the carbon atom at the 6™
position of the B-D-glucopyranosyl group is substituted with a substituent selected from
among (C;.s-alkyl)carbonyl, (C4.s-alkyl)oxycarbonyl, phenyloxycarbonyl, benzyloxycarbonyl
and benzylcarbonyl, in particular selected from among acetyl, methoxycarbonyl and
ethoxycarbonyl; for example compound (35a) and (35b).

According to a sixth preferred embodiment the aspects according to the present invention, in
particular the methods and uses, refer to



resi stance. Preferably, the patient's triglyceride
concentration is used, for exanple, as increased
wo eoogloysses i de | evel s correlate significantly wWehEPIN6/064715

presence of insulin resistance. Patients with a
predi sposition for the deve'l%%rrent of IGl or type 2
di abetes are those having euglycema with
hyperinsul inem a and are by definition, insulin

(26r) es1i (§tfhmto-4métw4beatylpaisioprdpylﬁs-tﬂetrhyl‘rseﬂ-Drglmwpymhamd g/loxy-

l'l_géﬁ %f overwei ght or obese. If insulin resistance

can 887 %cted this is a particularly strong

or aipratiragthersof ahetdirethertggngiegrodp coredc@iddd éw. cafbarsatoimtat the 6™

d al. I h
posfi{ ot18e B buG8R3RA5RY| P BBl e 2GR RER Rt rom
amopg (S ppalky)catboayl, {Giissal kydoxyoariimyl, dherqdnxyparbhmjl Jdminzy@bxycarbonyl
and B e Rt FeabeusTelaeiet e MRS apett, ToaiBSpehy B
ethorypdahnioalsyl; fortdxampiacaingound 1(46)land (E@)NSi t | VI ty,
hyperi nsulinem a or insulin resistance: An inprovenent

of the beta-cell function can be neasured for exanple

Acc&Mm@Q& alsBlénth gre’ferﬂﬁ\@h Pétimehithe BSpatts Sddordintetthe Present
mveé hews et al bet ol o |a 1985, 28: 412-19), the

tign, 5‘ RArticyiaribe "ﬁ@dﬁ%pluﬁe &Rl in (Forst et al.
(28p ﬂb@tﬁ@r@@%thé&(@hﬁﬂP 1396 pPeRb-méth@- 3-@5@11&6@%@%11%

secretion after an oral glucose toleranc est “or
meOYOIEPUAEUet est, or byenpl oyi ng a hypergl ycenic

or a‘é?éﬂi‘iﬂ’g %HQN MBFMrPfherHyBidS@ﬂ gra@éj@édn%teafté e carbdrestd@Ntthe 6t
ed i ntravenous ¢l ucose tol erance t

npl
POS'B?n ﬁ'i the BeRrglugopyranpsylqradp isgyhstituted. wn@@s@glt(uernf@lqcéqqﬁrom
amonBg (€1 éjélﬁﬁ)?:faﬂﬁ)nyl' &1 etﬁxﬁ—)@%at'bdhg)l W}%X?c%oﬂy‘ddéhkﬁkdﬁ}carbonyl
pr e- devel opient di abet es

and bRphiAREIRSY b1 BRI S e ET AMONG ACH. mﬂa@fy@arbonyl and
ethoﬁ&éb?@&ﬁll 6H examipfetedntbdun (8Eindnied)yi dual s with a

fasting bl ood glucose wi thin the 'high normal range
100 ng/dL (J. B. Meigs, et al. Di abetes 2003;

Wherhib4driveniidPfbrer8 M6l phtismtd rRGuiiig BeAthfdAt bNS8éntion, it relates primarily to
treatment and prevention in humans, but the active substance may also be used accordingly

in veterinary medicine on mammals.

Within the scope of the present invention the pharmaceutical composition comprising a
pyrazole-O-glucoside derivative selected from the group of compounds (1) to (29), or a
prodrug thereof, or a pharmaceutically acceptable salt thereof, is preferably administered
orally. Other forms of administration are possible and described hereinafter. Furthermore the
treatment and/or prophylaxis, in the following called therapy, according to this invention is
preferably a monotherapy, i.e. during the time of the therapy preferably no other antidiabetic
drug other than the compound according to this invention is given to the patient.

As described hereinbefore by the administration of a pyrazole-O-glucoside derivative
according to this invention, or a prodrug or pharmaceutically acceptable salt thereof,
excessive blood glucose is excreted through the urine of the patient, so that no gain in weight
or even a reduction of the weight may result. Therefore a treatment or prophylaxis according
to this invention is advantageously suitable in those patients in need of such treatment or
prophylaxis who are diagnosed of one or more of the conditions selected from the group
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(el evated plasma insulin concentration). The
scientific and nedical basis for identifying pre
wa@lc@b®e148ss as a serious health threat is |aid oRPCT/EP2086/064715

Position Statenent entitled "The Prevention or Del ay

of Type 2 Di abetes" issued j%?'ntly by the Anmerican

Di abetes Associ ation and the National Institute of

Di abetes and Di gestive and Ki dney Di seases (Di abetes
consisting af 0UatweiRyht, Clkds T 4B¢sity) classvll dbedity, dladsdll pbesityheaiseeral obesity

and Pﬁ&&#fn Il%b%ﬁr%&aféfﬁoge ﬁ\gé}m%f‘s 'ﬁ%ré&ga?/‘g K\Hngrreggeoirs%o%ramdlcated

hi gh bl ood pressure 3) hyperlipidenia, 4) one or nore

It w% rgtf 5?5 E'Cyglu‘%e{i] Qerwaﬁ%lg c!o?dl@éﬂ,o tﬁg |R\;eniglp%r%eorodrug

esi st ance can e C rned n thes
or phadnanedtleallg abgep:tatble salatherapf At R venogand dffizacy mith regard to

[ i 23 | [ .
avoBfE8 3oLl e B o B o3 ki AR e, postranca
plasmadiludode ahd/naglymﬂyl@tﬂd hddnagiabie (EbA ). By admiP@_MNng & pyrazole-O-
glucﬁﬁ% ﬁg@%?é? 8&9§le§ Foetrhls Ih\'lgrl‘tilﬂl‘? for Sffrgajug o Cp%?ﬁﬁg%&eeﬁ!lﬁéﬁlgl acceptable
salt thesanf.sa re'dbetldrmfrh'IUMypquél td loagream ThansprdbfaMw@l5%, éviee more
it [ R , : .

oGSl LBl . £9% S o8 B AR B LB g gty
the radpge frgidlL.0 (/6toous %’ml /L). The nmeasurenent of bl ood

gl ucose values is a standard procedure in routine

medi cal analysis. If a glucose tolerance test is
Furtbermore theocuéthod becdodliog tb ﬂ;lisgaveﬂtienés adyantagdougheappticablé in those

of plasma 2
patiffs bflo §6 e Jua e P b el IR sBliofsren on an
(a) ea';iagtlngtbhmdcghmose oasghmcgje@se@bacemrahon greater thay 140 mg/dL, in
g orally to the patient being
EQEB @%Ste?ﬁ-%'nrﬁgg rgg of fasting and the bl ood
(b) sagmstpkandeﬁl plasmacghaode équal to or greater than 140 mg/dL;
(c) an HbA1c value equal to or greater than 6.5 %, in particular equal to or greater than 8.0

%.

The present invention also discloses the use of a pharmaceutical composition for improving
glycemic control in patients having type 2 diabetes or showing first signs of prediabetes.
Thus, the invention also includes diabetes prevention. If therefore a pyrazole-O-glucoside
derivative according to this invention, or a prodrug or pharmaceutically acceptable salt
thereof, is used immediately to improve the glycemic control as soon as one of the above-
mentioned signs of prediabetes is present, the onset of manifest type 2 diabetes mellitus
can be delayed or prevented.

Furthermore the pyrazole-O-glucoside derivative according to this invention, or a prodrug or
pharmaceutically acceptable salt thereof, is particularly suitable in the treatment of patients
with insulin dependency, i.e. in patients who are treated or otherwise would be treated or
need treatment with an insulin or a derivative of insulin or a substitute of insulin or a
formulation comprising an insulin or a derivative or substitute thereof. These patients include

patients with diabetes type 2 and patients with diabetes type 1.
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i mredi ately before taking the glucose and 1 and 2
hours after taking it. In a healthy subject the blood
waeeganidseyvel before taking the glucose will bePOBEEPOSI064715
60 and 110 ng per dl _ of plasma, |ess than 200 ng per
dl _ 1 hour after taking the‘%4ucose and | ess than 140
nmg per dL after 2 hours. If after 2 hours the value is
bet ween 140 and 200 ng this is regarded as abnor nal
It caglbtedoumi thel iy asingea pirazolerOrglucoside derivgbive gquordingltoahistimeention, or

aorlo f WharELAAER SRR Sol el PERRRARR bt e gycerc
contpol ogn be sckiavadevendn thosapdtierds wbo hacel Imufﬁcienlrgly@atid: ooryrol in
B RS R SRR Yoy BLRIRY DR o kBT gt
maxinal taleayetedase of brat atdnotlnecefpytvﬁth dithenmgtfarimim oBarc hrtidimbetic of the

clasé stnﬁ;ﬁ“o‘f‘lw%%t A%‘a)élrﬁﬁl%lﬁ &f&%@ VB g} r%@Srdstg nLétfaogm1nqls foggxample

orin nent rabet es nme
850 nigethideAinpe svatayeor anyce‘quernleepthlemwl In ithgpsnopea o€ the pgsent mvention the

tormPA REEIeh POy ASREARFERAEAI SEbokutlh ke BRGSURAL HoA1C values

e ery rocytes
aboven@ 5 Skris panitular aived@%sugar nenory" reflects the
average bl ood sugar |l evels of the preceding 4-6 weeks.
Di abetic patients whose HbAlc value is consistently
Thengdre aadjrd'mg dala pyefemedembedimenbdfdhe presertanvention thereis provided a

oty O g PRSP R RS VR B cose, o

postprandrmplgsmp gturpse End/oeodagtmeylaled fhemoglobnrHbA & inarpatient in need

ther@ A BizR RodbRk H0FoalFBl BEBRbietdhcb it el A8ibtifich it

metabmlic syndsome fantioe with &MpE 2/ar type 1 diabetes sudllitus claracterizeal ih that a

pha%a%ggﬁégf §?$§os‘3tﬁ)w c@‘:ﬁ;n&}ﬂﬁibirﬁﬁé{oﬁegot c%% erq%ﬂggtlvgfaccorgln% to this

investjord ooaptqdrag so pbamia@dufraayy] deamptablée’ sa(livmeneoﬁ sseagtiministened.
context of a

It was found that the lowering of the blood glucose level by the administration of a pyrazole-

O-glucoside derivative according to this invention, or a prodrug or pharmaceutically

acceptable salt thereof, is insulin-independent. Therefore a pyrazole-O-glucoside derivative

according to this invention, or a prodrug or pharmaceutically acceptable salt thereof, is

particularly suitable in the treatment of patients who are diagnosed having one or more of the

following conditions

- insulin resistance,

- hyperinsulinemia,

- pre-diabetes,

- type 2 diabetes mellitus, particular having a late stage type 2 diabetes mellitus,

- type 1 diabetes mellitus.

Furthermore a pyrazole-O-glucoside derivative according to this invention, or a prodrug or

pharmaceutically acceptable salt thereof, is particularly suitable in the treatment of patients

who are diagnosed having one or more of the following conditions

(a) obesity (including class I, Il and/or Il obesity), visceral obesity and/or abdominal
obesity,

(b) triglyceride blood level = 150 mg/dL,
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met abol i c disorder), also called the "dysnetabolic
syndronme" is a syndronme conplex with the cardinal
wo e@vi49dei ng i nsulin resistance (Laaksonen DECT/EP2086/064715

Am J Epidem ol 2002;1 56: 1070-7). According to the
ATP 111/ NCEP gui del i nes (Ex'e%@ri ve Summary of the
Third Report of the National Chol esterol Education
Program (NCEP) Expert Panel on Detection, Eval uation,

(c) andiDIrcrmtestantl hidodHedt <BlOong/dChinferstie patientsnantd sl G0smg/dL in male

(Aﬁ‘ggéiénts-rr eatment Panel 111) JAMA: Journal of the
rican Medi cal Association (2001) 285:2486-2497),

(d) di agystsiicblodd pressure a8l mm Ky ak 8 d@static bidd préssaret hH8&em Hg,
or i ' factors are present: 1.
(e) qggtfﬁg?)fogtgg@f{o% 'Ie&‘g#%l%é h;ZdL. p

Abdom n ned wai st circunference > 40
i nches or 102 cmin men, and > 35 inches or 94 cmin

It is Y54Uibd RAt pﬁgtigntsrd‘?a%@égec} wﬁﬁg‘?ﬁmrglggﬁ.l%o% H)ﬂir ﬁéey with insggn resistance

apanese rent’s i'ne CI'Tcunterence
and/onwitim metabotio dyndd@me suffer froomam jncRasead rigk gicdaveldpimg a didiovascular

. - I . o/ [
aiseff¥, Shet'as HrkiBle R iau Tty cffongR e disealh Htan
insuffigiency ghrombodmgblicceveets. 1M Glycanid icoftne abiGiEEing dd this inventen may
i DE, . AmJ
resuEfriﬁ’g%&gﬂﬁ’%ﬁ%g&%@é&@g&%” Tri gIe;CZri des and HDL
chol esterol in the _bI ood _c:anI al so be_ det er m ned
' r

Pyt O HIRG R Rer Bodtifibe & mB MR EPoiF 010, yna
phaiaggniicaly acCeptdbiesats\therbal) sxfebibh goadh sdéfetyrdobfjle. Therefore a

treat'r:r{e%] 5; Wo%%ig aC(.%QC?IQg to this invention is advantageous possible in those
patients for which the treatment with other antidiabetic drugs, such as for example metformin,
is contraindicated and/or who have an intolerance against such drugs at therapeutic doses.
In particular a treatment or prophylaxis according to this invention is advantageous possible
in those patients showing or having an increased risk for one or more of the following
disorders: renal insufficiency or diseases, cardiac diseases, cardiac failure, hepatic diseases,
pulmonal diseases, catabolytic states and/or danger of lactate acidosis, or female patients
being pregnant or during lactation.

Furthermore it could be found that the administration of a pyrazole-O-glucoside derivative
according to this invention, or a prodrug or pharmaceutically acceptable salt thereof, results
in no or in a low risk of hypoglycemia. Therefore a treatment or prophylaxis according to this
invention is also advantageously possible in those patients showing or having an increased
risk for hypoglycemia.

Pyrazole-O-glucoside derivatives according to this invention, or prodrugs or
pharmaceutically acceptable salts thereof, are particularly suitable in the long term treatment
or prophylaxis of the diseases and/or conditions as described hereinbefore and hereinafter,
in particular in the long term glycemic control in patients with type 2 diabetes mellitus.

The term "long term" as used hereinbefore and hereinafter indicates a treatment of or
administration in a patient within a period of time longer than 12 weeks, preferably longer
than 25 weeks, even more preferably longer than 1 year.
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According to a commonly used definition hypertension

is diagnosed if the systolic blood pressure (SBP)
wexmeeusIn val ue of 140 mm Hg and di astol i c bl POOEP2006/064715

pressure (DBP) exceeds a value of 90 mmHg. If a

patient is suffering from me#Pfest diabetes it is

currently recomended that the systolic blood pressure

be reduced to a | evel below 130 mm Hg and t he

di astolic bl ood pressure be | owered to bel ow 80 mm Hg.

Ther;;,-?o:re ha?gagﬁcu I&?}P&% Séy Eﬂnﬁ&ljl%{ (éfﬁﬁée h ;ntal nilgﬁ ﬁ}’o?lﬁfe% rgq'nethod for

angeab scri
oral #epamyt, prederably dral gndrmtttelmypfoesimpmvfemeninespnmally long term

morR30ehb, oy e SR P hePlha o ZhBho8 meyitys pagecialy n
patlgﬂsawpnh e stagp bpedsdiatigtes me(liRB) ingrariibedar ire patientscaddiioheltye

r e
g oL ool Bt HBad VEER 1 pBilpr ot oy, visoors
obesilylanuymabdthngmngssy are not substituted or onI y the
hydr oxyl group connected to the carbon atomat the 6th

position of the b-D glucopyranosyl group is
It wilk b appreaiated that tbie amoaok. of Fheepyrrazael Osglbeasidedarnivatiaer according to this

inveﬁ@nﬁ?éf g@@{;ﬁg&?g}:ﬁgrgﬁﬂeuﬁc g %;%oﬁ%télgrg Y{hereof to be administered to
the maihnyamqairdﬂfnyUSeahdrdaMIoc ardpbphakis aEmrdlngm the present
invel( (ﬁﬁﬁl rvg& VE’ r&.H ? Aihsteaf e% ﬁatarreoéndrasgiplglﬂy gfﬁ'nteyclohdition for

ox car n pa
whlodatttaatrperardn prqplhylaﬁiseﬁ mqumeﬂ rline)at!eJ g@lght and edratitioncbf theopatient,

S -
conc%)fﬁﬁtfggﬂggllp% u‘{;}‘r%’%ﬂ‘*’ Eg tm(a%%?at thie)dlsfretl&r)\ orf Zc)he erttegdan ﬂ%’?'c'an' In
generak mcﬁv@eeﬂ'bmy;azateb@fg}ucosme derivative according to th|s invention, or the
prodrug or pharmaceutically acceptable salt thereof, is included in the pharmaceutical
composition or dosage form in an amount sufficient to improve glycemic control in the patient

to be treated.

The pharmaceutical composition to be administered to the patient according to a method as
described hereinbefore and hereinafter preferably comprises an amount in the range from 1
mg to 1000 mg, even more preferably from 10 to 500 mg, most preferably from 50 to 500 mg
of a pyrazole-O-glucoside derivative according to this invention, or a prodrug or
pharmaceutically acceptable salt thereof, per day with respect to an adult patient. The above
specified amounts are especially preferred for oral administration. An example of a suitable
pharmaceutical composition according to this invention is a tablet for oral administration
comprising 200 mg of 4-(2-fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-
glucopyranos-1-yloxy-1H-pyrazole.

The desired dose of the pharmaceutical composition according to this invention may
conveniently be presented in a single dose once daily or as divided dose administered at
appropriate intervals, for example as two, three or more doses per day.

The pharmaceutical composition may be formulated for oral, rectal, nasal, topical (including
buccal and sublingual), transdermal, vaginal or parenteral (including intramuscular, sub-

cutaneous and intravenous) administration in liquid or solid form or in a form suitable for
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b- D- gl ucopyranos-1 -yl oxy)-1 H pyrazole; (30b)
4- (2, 3-di fl uor o- 4- et hoxy-benzyl ) - 1-isopropyl - 5- et hyl
WO 3000014823 hoxycar bonyl - b- D- gl ucopyranos-1 -yl BREEPD06/064715

H pyrazol e; (31a) 4-(3-fluorg-4-ethoxy-benzyl)-
-i sopropyl - 5- et hyl - 3- ( 6- O 1k hoxycar bonyl -
b- D- gl ucopyranos-1 -yl oxy)-1 H pyrazole; (31 b)
4- (3-fluoro-4-ethoxy-benzyl)-1

adrrﬁriis:tmtiom by inhalatien by ins@fl&tHnOThe fulrmyltﬂmhmmyy -wlilre appropriate, be

RXE o
com ity BRSEARYT disgrélebdabon uhEHA0y B brolad by apy gfghe methods
well Rn¢\en Onthe lachof pharpwacy!| All inetbods urcmdyrtlamsiep of blyngmgmto]assomatlon
the %’h%%@%ﬁbﬁd\& %nd carrlers r finely divi d solid carners baoth and then, if
-(3-Tlaoro-4- pr Opoxy enzsz I'sopropyl->5- rre'}%)gl -

necessagy; sharmg@le@rdu:lmyinto ﬂae Degiradcfopyulatioos- 1 - yl oxy) -1

H pyrazol e; (33a)

4-(2,5-di fl uoro-4-nmnmet hoxy-benzyl)-1-isopropyl - 5- nnet hy
The Iph8miae@icel barpesiidnongy be forDulgktadio pye fomo of tablels, @xgrules, fine

orarelp @A carie caplel, oM papsyiee, el or selyione, ey syrups,
chewdabl¢ tablds, Hoehes elfervescenb tablags, ldmms,/smp@ssmn fyktai(s;splv]ng tablets,
oral %s%fs%%!)n 8‘- élgtlégétﬁr opoxy- benzyl)-1-i sopropyl - 5- net hyl -

3- (6- Oret hoxycar bonyl - b-D gl ucopyranos-1 -yl oxy)-1
e JhSHaEB B omflion prtorati.sompnses ana gt mors phamagsiiel
accepigide Caribswhich mashbe "abedptaplelco phye sense -of being omylpatble with the
otheﬁr@é&ﬁ%n?orgfo thé?&ﬁ#&a)’?op nd no c}elitep%uos ptP (t)rbey TecE)_ier% {t]%rﬁqu_ (6

- O- et hoxycar bonyl -
Pharmaceutical compositions suitable for oral administration may conveniently be presented
as discrete units such as capsules, including soft gelatin capsules, cachets or tablets each
containing a predetermined amount of the active ingredient; as a powder or granules; as a
solution, a suspension or as an emulsion, for example as syrups, elixirs or self-emulsifying
delivery systems (SEDDS). The active ingredient may also be presented as a bolus,
electuary or paste. Tablets and capsules for oral administration may contain conventional
excipients such as binding agents, fillers, lubricants, disintegrants, or wetting agents. The
tablets may be coated according to methods well known in the art. Oral liquid preparations
may be in the form of, for example, aqueous or oily suspensions, solutions, emulsions,
syrups or elixirs, or may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preparations may contain conventional additives
such as suspending agents, emulsifying agents, non-aqueous vehicles (which may include
edible oils), or preservatives.

The pharmaceutical composition according to the invention may also be formulated for
parenteral administration (e.g. by injection, for example bolus injection or continuous
infusion) and may be presented in unit dose form in ampoules, pre-filled syringes, small
volume infusion or in multi-dose containers with an added preservative. The compositions
may take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles,
and may contain formulatory agents such as suspending, stabilizing and/or dispersing
agents. Alternatively, the active ingredient may be in powder form, obtained by aseptic
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b- D- gl ucopyranos-1 -yl oxy)-1 H pyrazole; (35b)
4-(2-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-nethyl-3-(6
w0 edebhsgy car bonyl - b- D gl ucopyranos-1 -yl oxyREWEP2006/064715

H pyrazol e; (36a)
4- (2-fl uoro-4-nmet hoxy- benzyl 38 1-isopropyl-5-trifluorom
et hyl - 3- (6- Oret hoxycar bonyl - b- D gl ucopyranos-1
-yl oxy)-1 H pyrazol e; (36b)

isolatio( 2f $tedlersolidiontsyt Ijophjlisatorz from-solutien,Foogonistithtion with asuitatble
et hyl - 3- (6- | = Db-D-gl ucopyranos-1

veh@%| %gﬁi@ﬁlgﬁcﬁ%ﬁ%ﬁ%@&%g%gforg ug)e'.
4- (2, 6-difl uoro-4-nmethoxy-benzyl)-1-isopropyl -5-net hyl

Phaffééeﬁfic%?‘ﬁ&%é%%s%ﬁ%lé i e SRR AR Surbrai WX ridr is a solid
pyrazol e,

are rho$tréfechblyl presentdd aw uhibdgsesrippysifories.i Suitablealriess melulkdg lcocoa
buttﬁ%&%ﬂ%ﬁ#ﬁénﬁ%%ﬂ%hw RefiInd SAPYRRRRSuppotofdy hay be

razol e;
convbniedlp fatimied by radmixtunetdh theyadbiee zgmpednd(s)orithdpy seffenedtdn yelted

core 5 ISV, APIYRRY BRT Yoy Rrliopyr anos- 1 -yl oxy) -1
4-(3,5-di fl uoro-4-mnmethoxy-benzyl)-1-isopropyl -5-net hyl

Exar'ﬂ_gl'&%%g%%@%%@%wggéebta%b%a%&g P kIS0 the ¥h@&edlin the art.
1-cycl obut yl - 4- (3-fl uoro-4-net hyl - benzyl ) - 5- net hyl - 3-(

Met&dp@yfgﬁhg %ﬁ?ggﬁg%} f)yrgic;?é-@-&SQ&YJea&?ﬁ/éﬂvésgcg&&?nbjto this invention

Fazol e€;
and of prpdiugb divereefsar¢ Brdwnutor the 4nerskitigd inlibanast] Advantagebysly Be(

com&%ﬁé@%ﬁéﬁ@tg A0 liveRion 29 Be B84 Hgi'n& sill)(’chgt)lizv thathods as
described in the literature, in particular as described in the EP 1 338 603 A1, EP 1 389 621
A1, WO 04/014932, WO 04/018491, WO 04/019958, WO 04/031203, WO 04/050122 and
WO 03/020737. Preferred methods for the synthesis of the compounds according to this

invention are described in the examples.

When the compounds according to this invention can form salts thereof, the salts should be
pharmaceutically acceptable. Pharmaceutically acceptable salts include such as salts of
inorganic acid like hydrochloric acid, sulfuric acid and phosphoric acid; salts of organic
carboxylic acid like oxalic acid, acetic acid, citric acid, malic acid, benzoic acid, maleic acid,
fumaric acid, tartaric acid, succinic acid and glutamic acid and salts of organic sulfonic acid
like methanesulfonic acid and p-toluenesulfonic acid. The salts can be formed by combining
the compounds of this invention and an acid in the appropriate amount and ratio in a solvent
and decomposer. They can be also obtained by the cation or anion exchange from the form
of other salts.

The compounds according to this invention include solvates such as hydrates and alcohol
adducts.

The biological properties of the new compounds may be investigated as it is described for
example in EP 1 338 603 A1, in particular with regard to the inhibiting activity on renal brush
border membrane glucose uptake and to the activity on rat's sugar urine excretion.
Furthermore the following tests may be applied:
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(40a)
1-cycl opropyl net hyl - 4-(3-fl uor o- 4- net hyl - benzyl ) - 5- net
wh007814865 net hoxycar bonyl - b- D- gl ucopyr anos- 1PCT/EP2006/064715
-yl oxy)-1 H pyrazol e; (40b)
1-cycl opropyl net hyl - 4- ( 3-f | 19 0- 4- net hyl - benzyl ) - 5- net
hyl - 3- (6- et hoxycar bonyl - b-D- gl ucopyranos-1 -yloxy)-1
H pyrazol e; (41a)
1-cycl obutyl - 4- (2-fl uor o- 4- met hoxy- benzyl ) - 5- et hyl - 3-
The %ﬁg%&%"é&%’ﬁ%ﬁ@ inhiBt XS HEPBHANR Sy e b8 ¥Astrhted in a test set-

up inwbigh lacbidyH 1 ebli(life {ATOE dNod Okt 61) oy alernatively- b1 IHEKPS3 eddl-line

(ATé@ a@f%?g%?&%@% is s&’b@’ 2R S éxﬁrgés%(ry Vector pZeoSV
(Invittegeh, EiMBiDa®ebsiom nombem 368391 -whichpeantagihs thermEIN# for Brg @®ding
seq n%ioﬂ%%&ﬁ%ﬁ%iu’m Bl'u{:%)s%l &?r%ﬂgﬂo?{éf’ﬁ'(éeﬁtyén%wacf rllo.NM_003041)
(CHO-KSGLrbord4EBK-hBGLT 3). Fbese tgl-Hlihes trapspmpty'Clabetied alphg-nfedhyl-
gluc&)gélﬁ]é;s)% CQ‘&%Q]@ a)Anpe'rst%ng)l N IR [rtdH? bfl‘th'e%leffwgdd?um-dependent
mandel 2, 3- di f | uor o- 4- net hyl - benzyl ) - 1-i sopr opyl - 5- et hyl -

3- (6- Oret hoxycar bonyl - b-D- gl ucopyranos-1 -yloxy)-1

H pyrazol e; (43b)
The QLT -Baskaylisicarded ontesipllovieenzy | ) - 1- i sopr opyl - 5- net hyl -
CHcfihéé;_ﬁtgF@s?‘Xrg }Q@?&XE in Bai FELFARNLAN BT Wit SR With 10% foetal calf
seru dnt 25OpYmPzédainivdtoagenyand HEK293:hS1H T25salie ateydultBafest-in DMEM
medRiTTHR TUTBEBAM serltn ol 246 8B 48 trvikbgay) - 1

4- (4- br orm’- 2-fl uoro-benzyl)-1-isopropyl -5-net hyl - 3- (6-

The %I%Q%%Fa@:ﬂgg B th culkdird hé@%%rﬂéﬂﬁlb]twicglvﬁfﬁyﬁleand subsequently
treating with trypsin/EDTA. After the addition of cell culture medium the cells are centrifuged,
resuspended in culture medium and counted in a Casy cell counter. Then 40,000 cells per
well are seeded into a white, 96-well plate coated with poly-D-lysine and incubated overnight
at 37°C, 5% CO,. The cells are washed twice with 250 pl of assay buffer (Hanks Balanced
Salt Solution, 137 mM NaCl, 5.4 mM KClI, 2.8 mM CaCl,, 1.2 mM MgSO, and 10 mM HEPES
(pH7.4), 50 pg/ml of gentamycin). 250 pl of assay buffer and 5 yl of test compound are then
added to each well and the plate is incubated for a further 15 minutes in the incubator. 5 pl of
10% DMSO are used as the negative control. The reaction is started by adding 5 pl of **C-
AMG (0.05 pCi) to each well. After 2 hours' incubation at 37°C, 5% CO,, the cells are
washed again with 250 pl of PBS (20°C) and then lysed by the addition of 25 pl of 0.1 N
NaOH (5 min. at 37°C). 200 I of MicroScint20 (Packard) are added to each well and
incubation is continued for a further 20 min at 37°C. After this incubation the radioactivity of
the C-AMG absorbed is measured in a Topcount (Packard) using a "C scintillation

program.

To determine the selectivity with respect to human SGLT1 an analogous test is set up in
which the cDNA for hSGLT1 (Genbank Acc. No. NM000343) instead of hSGLT2 cDNA is
expressed in CHO-K1 or HEK293 cells.



(45a)
4-(2-fluoro-4-nethyl -benzyl)-1-isopropyl-5-nethyl-3-(6
wo odneidsexycar bonyl - b- D gl ucopyranos-1 -yl oxyREWEP2006/064715
H pyrazol e; (45b)
4- (2-f1 uor o- 4- met hyl - benzyl93Q=i sopr opyl - 5- met hyl - 3- (6
- O et hoxycar bonyl - b- D glucopyranos-1 -yloxy)-1
H pyrazol e; or pharmaceutically acceptable salts
In theHenegoihg ahd fallddingi text, Huatarhe of ydedhgt gredppamdcrat gspleitly shown in
I ed f r i St :
ever) Fa5E BT ertu, THE ERBMPIS ) %ol Ty PRIBIY A vt the
preseheinesttion agthdetfrestectingst. ei nbef ore and herei nafter. Yet
further preferred prodrugs are selected fromthe group
consi sting of the conpounds (64) to (73) (64)
Exarhples f | uor o- 4- met hoxy- benzyl ) - 1-i sopropyl - 5- met hyl - 3- (
6- O met hoxycar bonyl - b- D gl ucopyranos-1 -yl oxy)-1
H pyrazol e; (65)
The dolipwingt dbprevistiony bie Useidsabove ppd héreinaftét: uor onmet hyl - 3- ( 6-
n O net hoxycar? | - b-Dgl ucopyranos- 1 -yloxy)-1
H pyrazol e; %E)%{/
Bu 4- (4- br ono- bbulglyl ) - 1-i sopropyl -5-trifl uoronet hyl - 3- (6-
met hoxycar?gg bomdirdi ucopyranos-1 -yloxy)-1
pyrazol e; ?
DMK - (4- et hyl - bdimeftyfodmangideobut yl - 5-tri f | uor onnet hyl - 3- (
gt 6- O nnet hoxy @gfonyl - b-Dgl ucopyranos- 1 -yloxy)-1
H pyrazol e; % 4-(4-ethyl -benzyl)-1 -(2-fluoro-1
EtOA€ | uor onet hyéthgtdvetate 5-t ri f | uor onet hyl - 3- (6- Onet hoxyca
iPr rbonyl - b- D%_nggmranos- 1 -yloxy)-1 H pyrazol e;

i. vac. in vacuo

Me methyl

Ph phenyl

RT ambient temperature (approx. 20°C)
THF tetrahydrofuran

Preparation of Starting Materials:

Example |
2-Fluoro-4-hydroxy-benzaldehyde

o)

To a -70 °C solution of 2-fluoro-4-methoxy-benzaldehyde (19.1 g, 120 mmol) in CH,Cl, (100
mL) was added boron tribromide in CH,Cl, (1 M, 160 mL, 160 mmol). After stirring the
reaction solution at -68 °C for 45 min the cooling bath was removed, and the solution was
further stirred at room temperature over night. The reaction solution was poured into ice
water and stirred for 30 min. The formed precipitate was separated, washed with CH,Cl,, and
dissolved in EtOAc. The resultant EtOAc phase was washed with water and dried over
MgSO,. After evaporation of the solvent the residue was washed with litle CH,Cl, and dried
in vacuo to give the product as a beige solid.



(69)
4- (3-fl uoro-4-net hoxy-benzyl)-1-isopropyl-5-trifluorom
we@tduylo1489% 6- Oret hoxycar bonyl - b- D- gl ucopyr anosPAT/EP2006/064715
-yl oxy)-1 H pyrazole; (70)
4-(3-fluoro-4-nethyl - benzyl‘)31.l=i sopropyl -5-nmet hyl -3- (6
- O net hoxycar bonyl - b- D-glucopyranos-1 -yl oxy)-1
H pyrazole; (71 ) 4-(4-isopropoxy-benzyl)-1
Yield:i1ddpg (B8) 5- et hyl - 3- (6- O et hoxycar bonyl -
K COPW, - 1 -yloxy)-1 H pyrazole; (72)
ESI'B"—%#FS@%J%‘%SHH hoxy- benzyl ) - 1-i sopr opyl - 5- net hyl - 3- (
6- O met hoxycar bonyl - b- D gl ucopyranos-1 -yl oxy)-1
H pyrazole; (73)
4- (4- et hyl -benzyl)-1-isopropyl -5-net hyl - 3- (6- O net hoxy
5 Examaledbnyl - b-Dgl ucopyranos- 1 -yloxy)-1 H pyrazole; or
) I QT tica ceptabl e salt thereof. According
4 BQ?EGIEQ\f ?;?@ls%ptjl) Puzslldfv')régaceenbodi ment the aspects according
to the present invenfion, in particular the nethods
and uses, refer to (I|) F
4- (2, 3-di fl uoro-4-net hy
- et hyl - S- b- D- gl ucopyr 8 X
a prodrug thereof whereii th& hyd x| group connected
to the carbon atom at the 6th pos
b- D- gl ucopyranosyl group is substifuted with a
To §L§Qr§géﬁsli’&ﬂbf ARG B-AiRbBRRIMEHyEE - 30l KY 70 CRAMBANYAD potassium
G -6-al kyl) oxycar bo enyl oxycar bon

k I h ,
carbEHE 1 B FATBSD M50 LR B0GA0 droRWisk ez bgomide (8.7 mL,

10

74 SRIDCHRE MiEire ANRNGtREE oY lamBiIBith@iperdteNiok 48N and subsequently

quenched with ice water. The mixture was further diluted with water, and the precipitate was

separated by filtration. The precipitate was washed with water and dissolved in ethyl acetate.

The organic solution was washed with brine, dried over sodium sulfate, and the solvent was

removed in vacuo.
15  Yield: 16.0 g (99%)
ESI-MS: m/z = 231 [M+H]"

In an analogous manner the following compounds can be obtained:

20 (1) 4-Benzyloxy-2-fluoro-benzaldehyde

|
F o@
ESI-MS: m/z = 253 [M+Na]"

(2) 2-Chloro-4-methoxy-1-methyl-benzene
Cl
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et hoxycar bonyl ; for exanple conmpound (30a) and (30b).
According to a second preferred enbodi nent the aspects
wa@ewendisay to the present invention, in parti CBCEHEP100&€064715

met hods and uses, refer to (1.1 )
4- (2, 3-di f 1 uor o- 4- net hyl - ben?4)-1 -i sopropyl -
- met hyl - S- b- D- gl ucopyranos-i - yloxy-1 H pyrazol e; or
a prodrug thereof wherein the hydroxyl group connected

The tprodeldarecatvdverwast foliowed ekeepbfdr heozyltbramidefmethy iodide was employed

- yranosyl group is substituted with a
asttgeug%%h%ﬁg%t sel ected from anong (G -3-al kyl ) carbonyl,

ESIHMS: n6z al 166! 158{ME dctianng), phenyl oxycar bonyl ,
benzyl oxycar bonyl and benzyl carbonyl, in particul ar
sel ected from anong acetyl, methoxycarbonyl and
Exampleditycar bonyl ; for exanple conpound (43a) and (43b).

2 5-BFGSU-RStHSv-BehitidshvaL ef erred enbodi ment the aspects
—‘wccoroé—n-g—l'tf-%lt-ﬁe—preé‘ent invention, in particular the
nmet hods and uses, referOto (12)
4- (2-fl uoro-4-nethyl -be | yl 1 F sopropyl -5-net hyl - 3-
b- D- gl ucopyranos-1 -yl oxy- pyrazol e; or a prodrug
t hereof wherein the hydro oup connected to the

carbon atom at the 6th positionQof the

To % 8 USORA BLPBnd Bl RO STt B 0,91 mon n i
(15Q( 6L} SAchE&QI (R6X yd A ubderyAr, washaddedakymeisd arBULj in hexane (1.6 M, 70 mL,

0.1 A Fe R po A “C TR RO, B Ty 15 o was aces

slowdt. T ysokutibo walswermed erpdnthecaating dathdto(rdom)temperafuté loyer night and
thené@l@ge@ddv:viﬂgE{zg (Sﬂé 91;5 .étheeﬁ{egﬁﬁlﬁe{pg §?qa§ ﬁ;?s%gdtigﬁ Washisnds Rk tine, dried

over MgSQO,, and the solvent was removed in vacuo. The residue was recrystallized from

iPr,0 to give the product as yellow crystals.
Yield: 6.7 g (35%)
R¢ 0.63 (silica gel, petrol ether/EtOAc 1:1)

In an analogous manner the following compounds can be obtained:

(1) 2,6-Difluoro-4-methoxy-benzaldehyde
O| F

F o~

ESI-MS: m/z = 173 [M+H]*

(2) 3,5-Difluoro-4-methoxy-benzoic acid

The procedure above was followed except for the quenching of the aryllithium compound
with crushed dry ice (CO,) instead of DMF.
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in particular the nethods and uses, refer to (16)

4- (2-fl uoro-4-net hoxy-benzyl)-1 -isopropyl -5-net hyl -
wh2@7glasedpyranos-1 - yloxy-1 H pyrazol e; or aPQI/BPI00€064715

t hereof wherein the hydroxyl group connected to the

carbon atomat the 6th posi13gn of the

b- D- gl ucopyranosyl group is substituted with a

substituent selected fromanong (G -3-al kyl ) carbonyl,
ESI-MS: ntz &l 187I[MeiAlycar bonyl , phenyl oxycar bonyl ,

benzyl oxycar bonyl and benzyl carbonyl, in particul ar

sel ected from anong acetyl, nethoxycarbonyl and
Exampled¥ycar bonyl ; for exanpl e conpound (47) and (72).

{¢Béﬁ§%§$d¥hﬁ8—ﬁ éhi%gmgkgferred enbodi ment the aspects
nvention, in particular the

met hods and uses, refPer to (20)
4- (2-fl uoro-4-et hoxy 2yl ) F1 -isopropyl - 5- et hyl -
b- D- gl ucopyranos-1 -yl 1H pyrazol e; or a prodrug
t hereof wherein the hyd up-gonnected to the
carbon atom at the 6th positPon e
b- D- gl ucopyranosyl group is subst ed with a
substituent selected fromanong (G™ 3-al kyl ) car bonyl,

To 4 %s;%r@lohyéf)wwiﬁﬁfﬂa%mhnd@@@myd WY W&PW#HF 60 mL) was added a
enz%l oxycar bony benle car bonyl ,

solutien & thelPrzyleny- arﬂyﬁ@ kenzealgef Y%(%k)ﬂcaﬁ%wn HhJ " (60 mL). After

stlrrlﬁb '%PéMB@hp@mHeratur@rov@P(ﬁaﬁﬂ theTRARRHMiXLARSRAs ﬁﬂéhcﬁwaé% the addition
According to a sixth preferred enbodi nent the aspec

of ioh AT MIBLTeHEAS ARG A Wit 3abRAUS MO (h Mgl axtipated wib ELO. The

comBﬁbBQﬂ?arﬂ@Cbh%@ss we"r@fvﬁshé@(vaﬁh) ) aqueous NaHCO; solution and dried over
uor o- 4- net benzy

SOd'Umsﬁb'H?*Gp@fterSeW@Yﬁ)ﬂ){ ﬂ’g_qu\@nb Itrl!R:BrﬁQF%trY@ yieldgd. oxy -

Yield: 16.2 g (100%)

ESI-MS: m/z = 215 [M-OH]*

In an analogous manner the following compounds can be prepared:

(1) (2,5-Difluoro-4-methoxy-phenyl)-methanol
o)

F o~

ESI-MS: m/z = 215 [M-OH]*

(2) (4-Benzyloxy-2-fluoro-phenyl)-methanol

s

ESI-MS: miz = 232 [M]*

T

(3) (2-Fluoro-4-methoxy-phenyl)-methanol
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1H pyrazol e; or a prodrug thereof wherein the hydroxyl
group connected to the carbon atomat the 6th position
w@boovkesshs D- gl ucopyranosyl group i s substitut eBCIEPIN&064715
substituent selected fromanpng (G - 3-al kyl ) carbonyl,
(Gi - 6-al kyl ) oxycar bonyl , phedfytoxycar bonyl ,
benzyl oxycar bonyl and benzyl carbonyl, in particul ar
sel ected from anong acetyl, nethoxycarbonyl and
et hoxycar bonyl ; for exanple conpound (46) and (70).
Acgording to a seventh preferred enbodi ment the
cts according to the present invention, in

' cular the nethods and uses, refer to (28)
F” 4-(3-fQ uor o- 4- met hoxy- benzyl )-1 -i sopropyl - 5- net hyl - 3-

D gl uc -1 - yloxy-1 H pyrazole; or a prodrug
ESI'M%}@SF %ﬁ@ﬁft he hydroxyl group connected to the
carbon atomat the 6th position of the
=gl ucopvranos 0 S, Substituted with a
) (gﬁé'ﬁ??rﬁg‘ﬁ%e@8&%&%@5)#}#%#?%%ng (G - 3-al kyl) car bonyl ,
O (@& -6-al kyl)oxycarbonyl, phenyl oxycarbonyl,
benzyl oxycar bonyl and benzyl carbonyl, in particul ar

i. cted from anong acetyl, methoxycarbonyl and
et haxycarbonyl ; for exanple conpound (62) and (64).

hen this invention refers to patients requiring

F
at re vention, it relates primarily to
ES"Mié?’ﬁémf’@&'a‘%?Eﬁemi on in humans, but the active
substance may al so be used accordingly in veterinary
Exalg i\¢cine on mamals. Wthin the scope of the present
i tion the pharnmaceutical conposition conprising a

(3,5-Difluoro-4-methoxy-phenyl)-methanol

To a 20 °C suspension of lithium aluminumhydride (0.57 g, 15 mmol) in THF (50 mL) and
toluene (30 mL) was added a solution of 3,5-difluoro-4-methoxy-benzoic acid (2.9 g, 15

mmol) in THF (20 mL). After stirring the reaction mixture at ambient temperature over night,
ice water was added, and the resultant solution was acidified with 2 N sulfuric acid. The
organic layer was separated and the aqueous extracted with EtOAc. The combined organic

phases were washed with aqueous NaHCO; solution and brine and dried over MgSO,. After

removal of the solvent, the residue was purified by chromatography on silica gel (petrol
ether/EtOAc 2:1).

Yield: 1.6 g (60%)

R¢ 0.7 (silica gel, petrol ether/EtOAc 1:1)

Example VI
1-Benzyloxy-4-bromomethyl-2-fluoro-benzene
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pyrazol e- O- gl ucosi de derivative selected fromthe

group of conpounds ( 1) to (29), or a prodrug thereof,
w@eooa/0pdsaF maceuti cal |y acceptabl e salt thereof PCT/BP2006/064715

preferably adm nistered orally. Qher forns of

adm ni stration are possi bl e &hd descri bed hereinafter.

Furthernore the treatnent and/or prophylaxis, in the

followi ng called therapy, according to this invention

is preferably a nonoBherapy, i.e. during the tinme of

the therapy preferablly no otker antidiabetic drug

adm ni stration of a pyra oIeOOg i de derivative
according to this invention, or gdr ug or
phar maceutical ly acceptable salt thereof, excessive

To Qr'\C?éEic&H Ué“dilﬁ%n' &f %Sér%%beﬁfu%k&Ehérl% -Hth&%l 657NE, 72 mmol) in
ati ent so that no gain in wel t or even a reductl on

d'eﬂbﬂ'et'ﬂ‘ﬂe“ﬁ%l”&ﬁtwqwqeé%mﬁph%@ eaneide, (2.8 anle, AGNMeY) at a rate such

that RP SNt ot pa iRt Hid ot écbéd § *ENRREL dtihd & room temperature for 2 h,
advant ageously suitable in those patients in need of

the aelion MBdURENAS F0IgH iy IogIain ARG GHPBCTER Ry DS sidiion i dce water,

ethyPracﬂié[ée Md E1o. comdicrd s Ia%%P Q4L depar8i®dt BSd washed with aqueous
roupconsi sting of overwei ght, class | obesity, class

03&9&%‘% ynd griag sThe|prodisé was yielded after eyapgration pf,thgﬁs@lvent
Y,e@ (‘@;I%)obey ty or for those individuals in which a
Increase is contraindicated. It was found that
ES"M%W/éz@%Q@dedégmd@e)den vative according to this
i nvention, or a prodrug or pharnaceutically acceptable
sal t thereof exhibits a very good efficacy with
In ap a@%liagpqsan@m%mﬁfe"%m p@mMpoynds yere peeprERd: i n vi ew of a
reduction of fasting plasm gl ucose, postprandi al
pl asma gl ucose and/ or ycosyl at ed henogl obin (HoAlc).
(1 18?%%%%?@5‘9%“&"‘;}9‘9&%}’ -8e@#fNgcosi de derivative
Br according to this invention, or a prodrug or
phar n}ceuti cally acceptable salt thereof, a reduction
Al c equal to or greater than preferably 0.5 %
nor e
O/
ESI-MS: m/z = 236/238 [M]" (bromine)

F

(2) 4-Benzyloxy-1-bromomethyl-2-fluoro-benzene
Br

F o@

ESI-MS: m/z = 294/296 [M]* (bromine)

(3) 1-Bromomethyl-2-fluoro-4-methoxy-benzene
Br

F o~

R¢ 0.8 (silica gel, petrol ether/EtOAc 1:1)



preferably equal to or greater than 1.0 % can be
achieved and the reduction is particularly in the
WO 200g@01489om 1.0 % to 1.5 % Furthernore the neP¢DEP2006/064715
according to this invention js advantageously
applicable in those patientS3QMO show one, two or nore
of the follow ng conditions: (a) a fasting bl ood
gl ucose or serum gl ucose concentration greater than
110 nmg/dL, in particular greater than 125 ng/dL; (b) a

I, 3l I | to or greater than
) #gﬁwﬁéﬁ%ﬁ{ﬁ(%&ﬂgﬁ%&feg‘%\%ﬁﬁg&é%uaI to or greater than
Br 655 % in particular equal to or greater than 8.0 %
The present invention also discloses the use of a
Io maceut i cal conposition for inproving glycemc
ol _in patients having type 2 di abetes or show ng
F” fIfst &igns of prediabetes. Thus, the invention also

=S SF R BRIEIRIET Lot ve accoraing to this

i nvention, or a prodrug or pharmaceutically acceptable

[t th f, Js used moediately to i nprove the
() %eg?gé‘%we?ﬁﬁﬁn%'f"8110’8?@8@%?"%{@9'&?8%1‘ t he abovenenti oned
Br signs of prediabetes is present, the onset of manifest
pe F di abetes nellitus can be del ayed or prevented.
ernore the pyrazol e-O gl ucosi de derivative
I(ding to this invention, or a prodrug or
hrar ndzeutically acceptable salt thereof, is
pgrticularly suitable in the treatnent of patients

with insulin dependency, i.e. in patients who are
ESHMS av/zd 236/238HM vibemiogul d be treated or

Example VI
2 3-Difluoro-1-methoxy-4-methyl-benzene
F
F
O/

To a 20 °C solution of sodium hydroxide (14.4 g, 0.36 mol) and 2,3-difluoro-4-methyl-phenol
(50.0 g, 0.35 mol) in water (160 mL) was added dropwise dimethyl sulfate (34 mL, 0.36 mol).
Atfter stirring at room temperature over night, the reaction solution was extracted with Et,0.
The ether phase was washed with 2 N NaOH solution, water, and brine and subsequently
dried over MgSO,. After removal of the solvent under reduced pressure, the product was
yielded as a colorless oil.

Yield: 49.0 g (89%)

ESI-MS: m/z = 158 [M]"

Example VI
1-Bromomethyl-2 3-difluoro-4-methoxy-benzene
Br F
F
~
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need treatment with an insulin or a derivative of
insulin or a substitute of insulin or a fornulation
wW@eoupnissdhg an insulin or a derivative or sSubspeCT/EP®06/064715
t hereof. These patients include patients with di abetes
type 2 and patients with di ablt es type 1.1t can be
found that by using a pyrazol e-O glucoside derivative
according to this invention, or a prodrug or
A sohdiona ok L2, B-diflubso- boetigl-methgl-bertizre e(89,5 agy  0.25 mol), N-bromo
I \/ lLy.cem '
succRIGETBY, 0o hof e G Sntabhie fEFLBE ST Eoq. 00 m
wascstirred @t reftuxgfar 8.5dul Trendbs ffortredt sueainimide wastremowed by filtration, and
r [
the fn)r%er a?§ gghge?\?a'te@ g’r‘g Prbﬁl-g hrggrﬁgu@bv%sdﬁsc‘s%ﬁ\}e |H9é(t2(59(500 mL) and
congentratedrio about 190 nalntAfedr abalingan ah |<Iel=tmth kreesferméd precipitate was filtered
I
of, F4HRARY e, ST ol Bl RRfct s JuhfO 20
Yieladir36ahg (64Gk) val ent t her eof In the scope of t he present
i ey icient glycemc control”
Rfo'r?géﬁég ggt%éntg)??{hghgl 'Aéc{r]%ﬂ)f patients show HbAI ¢ val ues
above 6.5 % in particular above 8 % Therefore
Lent { : .
The RE8 Sflofinds B EOL0ERSABY SRUBET i g SIBBIES Blfcrved above:
gl ycenm c control and/or for reducing of fasting plasma
f r gl ucose and/ or of
(1)4943%2%)3%@? Zd&ﬁehglgllﬂgﬁo% i'g?n a patient in need
Br ther eof who i s diagnosed with inpaired glucose
toleramce, with insulin resistance, with netabolic
syndf ome and/or with type 2 or type 1 diabetes
el L tus characterized in that a pharmaceuti cal
cofpofIti on conprising a pyrazol e- O gl ucosi de

oSBT RIS, LT oh, o P

adm nistered. It was found that the |lowering of the

() 1: é%%n%t“ﬁ%s&lérg Aenefhbxy-BEn ARG Ni stration of a

pyr azol'e
Br

O/

R¢ 0.5 (silica gel, petrol ether/EtOAc 20:1)

Example IX
2-(2,3-Difluoro-4-methoxy-benzyl)-3-oxo-butyric acid ethyl ester
o) ONQ
o)
F
0] F

To an ice-cold suspension of sodium hydride (4.8 g, 120 mmol, 60% in mineral oil, freed from
oil with pentane) in THF (140 mL) was added 3-oxo-butyric acid ethyl ester (17.2 g, 132
mmol) in THF (50 mL). After removing the ice-bath and stirring the solution at room
temperature for 0.5 h, a solution of 1-methoxy-4-bromomethyl-2,3-difluoro-benzene (28.4 g,
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O gl ucosi de derivative according to this invention, or
a prodrug or pharmaceutically acceptable salt thereof,
WO 30070848b3 n- i ndependent. Therefore a PCT/EP2006/064715
pyrazol e- O- gl ucosi de derivatjive according to this
i nvention, or a prodrug or 'p@%r maceuti cal ly acceptable
salt thereof, is particularly suitable in the
treatment of patients who are di agnosed havi ng one or
120 mone) of THRE60 oill) svaisrayided mitopwismn After istising itie resstion aridtare at reflux

vt PRSI SHE o8 ol S50 B Bt w0 e
mL) dT febethesphesk | wasusashied péthiwateadred brinenarid driegisover MgSO,. The product
was JHHIHES BRES oY 878 Sl alieGhelsopierl vat [ ve

accor nvention, or proc}rug or
Yielgh8arg (e B0%aiurg) accept abl e sal t ther eof, iIs

ESI%%EL”Z%% Mloﬁ]u'tabl e in the treatnent of patients who
are C{I agnoé havi ng one or nore of the fol I ovvi ng

conditions (a) obesity (including class I, and/ or

oS b e AR

HDL chol esterol bl ood | evel < 40 ng/dL in female

() 2@t eerﬁ‘/%xg-?% e Bl S 5

bI o ssure 85 nmmHg, (e) a fasting blood glucose
/J\ev 0 ny/dL.
o

F

O/\©
ESI-MS: m/z = 345 [M+H]"

(2) 2-(4-lodo-benzyl)-3-oxo-butyric acid ethyl ester
O O

-0

|
ESI-MS: m/z = 345 [M-HJ

(3) 2-(2,5-Difluoro-4-methoxy-benzyl)-3-oxo-butyric acid ethyl ester
O O

-0

F o)

R 0.27 (silica gel, petrol ether/EtOAc 4:1)

(4) 2-(4-Benzyloxy-2-fluoro-benzyl)-3-oxo-butyric acid ethyl ester



10

15

It is assuned that patients diagnosed with inpaired
gl ucose tolerance, with insulin resistance and/or with

woredoaloolspx syndrome suffer from an i ncreased rPGREP{006/064715

devel opi ng a cardi ovascul ar di sease, such as for
exanpl e nyocardi al infarctit@ﬁ'coronary heart di sease,
heart insufficiency, thronboenbolic events. A glycemc
control according to this invention may result in a
redérti ¢h of the cardiovascul ar risks.
//£yr.vol IC}qucoside derivatives according to this
' or prodrugs or pharnmaceutically acceptable
of , exhibit a good safety profile.
reat ment or prophylaxis according to this
adyant gageous possible in those patients
for whi'ch heQreaI W th other antidiabetic drugs,
such as for exanple netformn, is contraindicated
and/ or who have an imtol erance agai nst such drugs at
ESIMEhapeussquagees. | n particular a treatment or
prophyl axi s according to this invention is
advant ageous possible in those patients show ng or
(5) D@\6-DALBRA-RARAF PnbyI PEokODUBRE a8l A Estef T he
foll owm ng disordérs: Trenal insufficiency or diseases,
Hi seases, cardiac failure, hepatic diseases,
_//pulv-n. di seases, catabolytic states and/ or danger of
| &t atle aci dosis, or female patients being pregnant or
zfation. Furthernore it could be found that
the adm [Iration of a pyrazol e- O gl ucosi de
deri vat ine_gecording to this invention, or a prodrug
or phé?naceutﬁ%ally acceptable salt thereof, results
ESIMS: A9z Lrogy MaHb*OW ri sk of hypoglycem a. Therefore a
treatnment or prophylaxis according to this invention
is al so advant ageously possible in those patients

(6) ERWOMRoR4-RRNMAG-HRAZ}1)18.0858Eric acid ethyl ester
O O

-0

O/

F
ESI-MS: m/z = 287 [M+H]"
(7) 2-(3-Fluoro-4-methyl-benzyl)-3-oxo-butyric acid ethyl ester

0 0
/\O

ESI-MS: m/z = 253 [M+H]*

(8) 2-(2-Fluoro-4-methoxy-benzyl)-3-oxo-butyric acid ethyl ester



ri sk for hypoglycem a. Pyrazol e-O gl ucosi de

derivatives according to this invention, or prodrugs
w@eooplassamiceut i cal | y acceptabl e salts thereof, PEI/EP2006/064715

particularly suitable in the |long termtreatnent or

prophyl axi s of the di seases” #hd/ or conditions as

descri bed herei nbefore and hereinafter, in particular

in the long termglycenmic control in patients with

typ® 2 @ abetes nellitus. The term"long ternf as used
ore and hereinafter indicates a treatnent of
fnistration in a patient within a period of tine
| ongerl t han 12 weeks, preferably |onger than 25 weeks,
ef erably longer than 1 year.Therefore a
particularly preferred enbodi nent of the present
invenﬂion pro@des a nethod for oral therapy,

f .tnnnotherapy, for inprovenent,
ESI@@% :2é§[ﬁo ; terminprovenent, of glycem c contro
in patlents with type 2 diabetes nellitus, especially

tie with |ate.sta etes mel litus,
© 3-B-ERbE RS bR PRt EBTutH B b 878 2gnosed o
overOnei ght, obesity (including class I, class |
and/or dlass 111 obesity), visceral obesity and/ or
obesity. It wll be appreciated that the
he gyr azol e- O- gl ucosi de derivative
g tothis invention, or the prodrug or
phar mace al Iy acceptable salt thereof, to be
5 adm ni steréd t® the patient and required for use in
at me h xl s, according to the present
ES'W&"{E %&3%8&!(/@@] &h% ‘Pﬁ) the route of administration,
the nature and severlty of the condition for which
nt or ro gui.re e age, weight
(10024 PHRay o Rt e sif B &8I ndi cat i on
and Qu IK)be uItlnater at the discretion of the

attgpndant physician. In
O

accord

Cl o~

10 ESI-MS: m/z = 285/287 [M+H]" (chlorine)

(11) 4,4,4-Trifluoro-2-(2-fluoro-4-methoxy-benzyl)-3-oxo-butyric acid ethyl ester
O O

P F

F o~

ESI-MS: m/z = 321 [M-HJ
15

Example X
2-(2,3-Difluoro-4-methyl-benzyl)-3-oxo-butyric acid ethyl ester




general however the pyrazol e-O glucoside derivative
according to this invention, or the prodrug or
w@baroeseuti cal |y acceptable salt thereof, is PODEPINEE064715
in the pharmaceutical conposition or dosage formin an
anmount sufficient to inproVE4brycenic control in the
patient to be treated. The pharnmaceutical conposition
to be adm nistered to the patient according to a
O e~ hereinafter
preferably conprises an a the range from1 ny
to 1000 ng, even norelpgef ' 10 to 500 ny,
nost preferably fron150 to 500
pyrazol e- O gl ucosi de defi vativeFaccording to this
i nvention, or a prodr¢§ or pharmaceutically acceptable
salt thereof, per day wth respect to an adult

To é}ﬁideecfbid sdl Uﬁ‘orﬁ@PSﬁ)xé%erE'a‘iﬂH @fﬁypﬁétér . ¢7 %5@901' ﬁlnludf) and sodium
|od|c&de erred for oral adm'nistrati dn. An_ exanp

(2391 @ HHhmEedHNdeRIATCENPERIPRIIri (320 5Ly was  aside; gver 3 min
trimétAYISIA cABride (SZ‘D Sanl %Ofﬂhoﬂriﬁilové‘%"fby“ b difkidr8a-methyl-benzaldehyde

co rrsin
5 (504 1fmm930Thﬁ ﬁen%nttwya%eqweﬁ anq thegpaglipn-sixiver wes stired at room

temﬁbr%?é‘ﬁﬁ’@’ﬁ ARG Subdequeh@®xdt 60 t R BZR! Riter MBI ﬁi Fo%Fh temperature
dose of the pharnmaceuti'cal conposition accor

the feRFtion Mixe WS ReKiRcigia 2 Mikwie qf %@Asr(%%m%anqi Waer (200 mL). The

orga‘hid"ﬁlliaféed\ﬁéée sOpdrBtedadrdy washedS wilth \éhgé‘tﬂ.lsdﬂ§2%2®g Eolikish @h8hrine and
appropriate intervals, for exanple as two, three or

d”e%\’%f NeRySEs. Pha selygnt Wﬁﬁé%‘ﬁ&?%@‘éﬂﬁt’?@&edcp&ﬁ%%q @P@rﬁhW'due was
10 purify 5}%%& éél%ﬂrcfnﬁ’étoé’f"aﬁhy (He%ﬁélEtOA@$%b to bl@@'tﬁ‘@‘oroduct as a colorless
(i ncludi ng buccal and 'sublingual), transdernma
oil. vag| nal or parenteral (including intranmuscular, sub
Y,m@lﬂ:@g?@pﬁ yand intravenous) admnistration in liquid or
solid formor in a formsuitable foradm nistration by
R 0;35Ksllica 9ebhexane/kiQA¢ DAl i on. The formul ati ons may,
where appropriate, be

15  The following compounds can be obtained in an analogous manner:

(1) 2-(4-Bromo-3-fluoro-benzyl)-3-oxo-butyric acid ethyl ester
0] 0]

/\0

Br

20  (2) 2-(4-Bromo-2-fluoro-benzyl)-3-oxo-butyric acid ethyl ester
0 0O

-0

F Br
R 0.42 (silica gel, hexane/EtOAc 4:1)
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conveniently presented in discrete dosage units and
may be prepared by any of the nethods well known in

wo bm7ar489f pharnmacy. Al methods include the BCEPPING/064715
bringing into association the_ active conpound with
liquid carriers or finely di4¢ ded solid carriers or
both and then, if necessary, shaping the product into
the desired fornul ati on. The pharnmaceutica

(3) Z=@hoso-4innethylienig)-3-oxkobliytie dcid ethyhesteor m of tabl et s,
gragyll ey fine granules, powders, capsules, caplets,
sof tf| cappul es, pills, oral solutions, syrups, dry

hewabl e tabl ets, troches, effervescent

tabl etls, drops, suspension, fast dissolving tablets,

spersing tablets, etc.. The pharnaceutica
conposi t pref erably conprises one or nore
phar acceptabl e carriers which nust be
"acceptable” in the sense of being conpatible with the
ot her ingredients of the fornulation and not

Exade Ierious to the recipient thereof. Pharmaceutica

sitions suitable for oral adm nistrati on nay

4.4 4 3rifhemo-2rPiiyolped niettsmxgibedz v 5 3-thetlioxgtbeit-Brenbie avidcdthglester
capsul es, including soft gelatin capsules, cachets or
tabl ets each contai ni ng aopredéfernined anount of the
active ingredient; as a p@M@;} ranul es; as a
sol ution, a suspensi-6n~or as am<mul sion, for exanple
as syrups, elixirs or self-e I Fyi ng delivery
systens (SEDDS). The active imgredient may al so be
presented as a bol us, electuar paste. Tablets and
capsul es for oral adni ni str 8 Y may contain

conventi onal excipients _such as binding agents, _ _
To 3 20)°&t gixtyrgyof; ‘céﬁrt&ﬁUQiP §r@tﬂgﬁ%@thw%ﬁ€g¥')'%'QX%QQW{ ig acid ethyl
estef (@35 @0I19t75mmijr) an smirﬁ(éamafed(grtg gl 28. eerhh@an \BNIF (50 mL) was

known 1 n_ the reparation
dropped a solution of toluene-4 sulfonlcqamd ethyl ester (4.5 g, 23.7 mmol) in DMF (20

mL). The reaction mixture was stirred at room temperature over night and subsequently at 60
°C for 1.5 h. After cooling to room temperature diluted phosphoric acid was added, and the
resultant solution was extracted with Et,0. The combined organic phases were washed with
brine and dried over Na,SO,. After removal of the solvent the residue was purified by
chromatography on aluminum oxide (cyclohexane/EtOAc 99:1->70:30).

Yield: 6.6 g (100%)

ESI-MS: m/z = 337 [M+H]"

Example XlI
4-(2 3-Difluoro-4-methoxy-benzyl)-5-methyl-1H-pyrazol-3-ol
N SN
[
N N
F
O F

A solution of 2-(2,3-difluoro-4-methoxy-benzyl)-3-oxo-butyric acid ethyl ester (33.0 g, 0.115
mol) and hydrazine hydrate (80%, 8.0 g, 128 mmol) in EtOH (300 mL) was stirred at reflux
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may be in the formof, for exanple, aqueous or oily
suspensi ons, solutions, emulsions, syrups or elixirs,
w@eoonaysshe presented as a dry product for conspCT/EP10061064715
with water or other suitable vehicle before use. Such
l'iquid preparations may comt4?n conventional additives
such as suspendi ng agents, enulsifying agents,
non- aqueous vehicles (which may include edible oils),
for 20m. Aftee saolingiin are e-bEtrethelpaecipitatewas atllectadpwastedomith cold EtOH, and
C al so be fornul ated for
d"e@ﬁ7ﬁkﬁera9&gghnﬁ°@?¥§€|on @ij by injection, for
Yneldzmm'pg €/MB) us i njection or contl nuous i nfusion) and
ESLWE¥n?§= ﬁgh?d in unit dose formin ampoul es,
pre- |II syringes, small volunme infusion or in
mul ti-dose containers with an added preservative. The
[ S suspensi ons,
Theﬁﬁgmﬁﬁ%%gﬁﬂﬁpag§%f@?gw@M?ﬁaéﬁﬁgﬁg aqueous vehi cl es,
and may contain fornulatory agents such as suspending,

(1) f{@?&liyﬁ)&g% ARBF. géngﬁb%%éﬁkﬁﬂﬂﬁ%% of ternat i vely,

e ac 'ngrec form obtained

gphi | isation fromsolution, for constitution with a
(tabl e vehicle, e.qg. sterile, pyrogen-free water,
e Usegg Pharnmaceutical conpositions suitable for
? dm nistration wherein the carrier is a solid
D preferahly presented as unit dose
supposTt or@es. able carriers include cocoa butter
and ot her mate 5 commonly used in the art, and the
suppositories may be conveniently fornmed by adm xture
—aghi npound(s) with the softened or nelted
ESI@E%%Pgr%g?[MQPTOMBd by chilling and shaping in noul ds.
Exanpl es of pharmaceutically acceptable carriers are

(2) 4280 bBndy5-RidthyRKHldyRetol-80f he art.

N—N
/
o) /

|
ESI-MS: m/z = 315 [M+H]*

(3) 4-(2,5-Difluoro-4-methoxy-benzyl)-5-methyl-1H-pyrazol-3-ol

ESI-MS: m/z = 255 [M+H]*

(4) 4-(4-Benzyloxy-2-fluoro-benzyl)-5-methyl-1H-pyrazol-3-ol
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Met hods for the manufacture of pyrazol e- O gl ucosi de

derivatives according to this invention and of
w@emdougss t her eof are known to the one skill edPCTIEPIN€6/064715

art. Advantageously the conmpounds according to this

i nvention can be prepared us4$g synt heti c nethods as

described in the literature, in particular as

described in the EP 1 338 603 A 1, EP 1 389 621 Al, WO

shoul d be pharnmaceutically

eutically acceptable salts include

such as salts organic acid |like hydrochloric

acid, sulfuric I d and phosphoric acid; salts of

. Le ganhqxyd ic acid |ike oxalic acid, acetic acid,

ESI@F???% é@?&& ﬁglic acid, benzoic acid, nmaleic acid,
fumaric acid, tartaric acid, succinic acid and

fonic acid |ike
(5)%%2%% onl@}gb%gk}gﬁgme-tﬁﬁﬁe%rgsﬂ]?ggl c acid. The

':T s can be formed by conblnlng t he conpounds of this
erit4 on and an acid in the appropriate anount and
rafiofn a solvent and deconposer. They can be al so

i ped by the cation or anion exchange fromthe form
salts. The conmpounds according to this

or_i pcl ude sol vates such as hydrates and
adducts. The biol ogi cal properties of the new

ESI-WEQ%SWH?E investigated as it is described for

(6) 4-(3,5-Difluoro-4-methoxy-benzyl)-5-methyl-1H-pyrazol-3-ol

ESI-MS: m/z = 255 [M+H]*

(7) 4-(3-Fluoro-4-methyl-benzyl)-5-methyl-1H-pyrazol-3-ol

ESI-MS: m/z = 221 [M+H]*

(8) 4-(2-Fluoro-4-methoxy-benzyl)-5-methyl-1H-pyrazol-3-ol
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exanple in EP 1 338 603 Al, in particular with regard
to the inhibiting activity on renal brush border

worouoases gl ucose uptake and to the activity OPCT/BP2086/064715
sugar urine excretion. Furthernore the follow ng tests
may be applied: The ability o#9the substances to
inhibit the SAT-2 activity may be denonstrated in a
test set up in which a CHO K1 cell line (ATCC No. CCL
NOJNor al ternatively an HEK293 cell 1ine (ATCC No.

573), which is stably transfected with an

exXjpr essi on vector pZeoSV (lnvitrogen, EMBL accession

36849) , which contains the cDNA for the

equence of the human sodi um gl ucose

2 (Genbank Ace. No. NM 003041)

; Q2 or HEK-hSGA.T2). These cell lines transport
C-1.ab Jpha- et hyl gl ucopyranosi de (14C AM5
ES'kﬁe %3lﬁﬂlt E‘Ht he interior of the cell in

sodi um dependent manner. The SG.T-2 assay is carried

ws:  CHO- I ultivated in
©) 4Féﬁ?@°'f9 gm@@quﬁrﬂevﬁflggﬂelqyﬁﬁg Byrﬁoﬁ ﬁ 0“iO% foetal calf
dNerNim and 250 ng/ M zeocin (lnvitrogen), and
93-hSG.T2 cells are cultivated in DVEM nediumw th
calf serumand 250 ng/m zeocin
&]) - The cells are detached fromthe culture
By washi ng twice with PBS and subsequently
with trypsin/ EDTA. After the addition of cell
lumthe cells are centrifuged, resuspended

cul ture nmedium.,and counted in a Casy cell counter.
ES"'?"L%erWﬂU ?('9_5@5@&\\"["5'] 3@?'°KA@I are seeded into a white,

96-wel | plate coated with poly-D-1ysine and i ncubated

ht at 37C, 5% CO2. Th ceIIs re washed tw ce
<10>v4n~<férf9@ §-4melioxyDeszy R et HepiazOBahn ced
o) //
Cl o~

ESI-MS: m/z = 253/255 [M+H]" (chlorine)

(11) 4-(2-Fluoro-4-methoxy-benzyl)-5-trifluoromethyl-1H-pyrazol-3-ol

The product was prepared following the procedure above starting from 4,4 ,4-trifluoro-2-(2-
fluoro-4-methoxy-benzyl)-3-methoxy-but-2-enoic acid ethyl ester
ESI-MS: m/z = 289 [M-H]

(12) 4-(4-Bromo-3-fluoro-benzyl)-5-methyl-1H-pyrazol-3-ol



10

15

20

Salt Solution, 137 rtiMNaCl, 5.4 rtiMKCl, 2.8 rtiM
CaCl2, 1.2 rtiMMWgSHA and 10 rti M HEPES (pH7.4), 50
worguomio148p5 gent amyci n). 250 nml of assay buffer BCMEB2008/064715
of test conpound are then added to each well and the
plate is incubated for a fur4®er 15 ninutes in the
i ncubator. 5 mM of 10% DMSO are used as the negative
control. The reaction is started by adding 5 m of
Q.0BrnCi) to each well. After 2 hours
An at 37C, 5% CO2, the cells are washed again
25 of PBS (200C) and then [ysed by the
addltlon of F25 M of 0.1 N NaOH (5 min. at 37C). 200
Om of McroScint20 (Packard) are added to each wel |
and incubation is continued for a further 20 mn at
37C. After this incubation the radioactivity of the
(13) B4@;3MMBuaiosb rietyl-benzyh Ssmethgl-1 H-pgraZold-ount  ( Packar d)
using a 14C scintillation program To determnine the
2 Ly" W th respect to human SG.T1 an anal ogous
D [ et up in which the cDNA for hSGTI (Genbank
ACe 0 v00343) instead of hSG.T2 cDNA i s expressed
|n CHO K1 or HEK293 cells.In the foregoing and
foI | ow ﬁg text, Hatoms of hydroxyl groups are not
Rfogg%,hgdééphe%gggygt@&gq?ry case in structural fornulae.
les that follow are intended to illustrate
the pr esent invention without restricting it. Exanples
(14) H0@-BrBo Mo BBRZHVS- ﬁ{e'tr@ilﬁHady?aiéﬁ%l above and

hereinafter: Bn benzyl Bu
Br

O F
R¢ 0.15 (silica gel, hexane/EtOAc 1:1)

(15) 4-(2-Fluoro-4-methyl-benzyl)-5-methyl-1H-pyrazol-3-ol

O F
R 0.11 (silica gel, hexane/EtOAc 1:1)

Example Xl
3-(tert-Butyl-dimethyl-silyloxy)-4-(2-fluoro-4-methoxy-benzyl)-5-trifluoromethyl-1H-pyrazole
F
F o
/N \ F ~
L)
T

To a solution of 4-(2-fluoro-4-methoxy-benzyl)-5-trifluoromethyl-1H-pyrazol-3-ol (0.21 g, 0.72
mmol) and imidazole (8.0 g, 128 mmol) in DMF (2 mL) was added tert-
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DCM di chl or onet hane DMF di net hyl f or mam de Et et hyl
Et OAc ethyl acetate iPr iso-propyl i . vac. in vacuo
wokooneid4syd Ph phenyl RT anbi ent tenperature (appI/BR2006/064715
200C) THF tetrahydrofuran Pr ef)ar ation of Starting
Material s: Exanple | 2-Fl uordl 4- hvdr oxv- benzal dehvde
To a -70 OC solution of
2-fl uoro-4- met hoxy- benzal dehyde (19.1 g, 120 nmol) in
buty@iaeth@siyldoride. (. ey Ceifdmdatio Alter stiriitg atniodm tempere@eZor 4 h, the
f h 0
solu&oqlm}gg gﬂl}&tgg 'untéaSE%)%Q: m\ﬂéshéﬁ \X/ wg ter oal%rbgm% fhé W&%Hc ase was
dried endbthedsohvantirenfosed.ol uti on was further stirred at room
UL Ro ni ght. The reaction solution was
Ynel%;ﬂ?ﬁé?éa ?g/lop\é"gé ter and stirred for 30 mn. The
ESI-MS: me'd =pt0SdMpH]'at e was separ at ed, washed with CH2Cl 2,
and dissolved in Et OAc. The resultant Et OAc phase was
washed with water and dried over

Example XIV
3-(tert-Butyl-dimethyl-silyloxy)-4-(2-fluoro-4-methoxy-benzyl)-1-isopropyl-5-trifluoromethyl-

1H-pyrazole

SI/O F

A
To a suspension of 3-(tert-butyl-dimethyl-silyloxy)-4-(2-fluoro-4-methoxy-benzyl)-5-
trifluoromethyl-1H-pyrazole (0.27 g, 0.67 mmol) and PhsP (0.20 g, 0.76 mmol) in isopropanol
(2 mL) was added diethyl azodicarboxylate in toluene (40%, 0.35 mL, 0.76 mmol). The
solution was stirred at room temperature for 1 h and then diluted with Et,O. The resultant
solution was washed with water and aqueous NaOH solution (2 N), dried over Na,SO,, and
the solvent was removed. The residue was purified by chromatography on silica gel
(cyclohexane/EtOAc 99:1->4:1) to give the product as a colorless oil.
Yield: 0.14 g (47%)
ESI-MS: m/z = 447 [M+H]"

Example XV
4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-trifluoromethyl-1H-pyrazol-3-ol

A solution of 3-(tert-butyl-dimethyl-silyloxy)-4-(2-fluoro-4-methoxy-benzyl)-1-isopropyl-5-
trifluoromethyl-1H-pyrazole (0.27 g, 0.67 mmol), aqueous HCI (1 N, 1 mL, 1 mmol), MeOH
(0.5 mL), and THF (12 mL) was stirred at 60 °C for 2 h. After cooling to room temperature
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MySO4. After evaporation of the solvent the residue
was washed with little CH2CI 2 and dried in vacuo to
w@eae/0148es pr oduct as a beige solid. Yield: 14.5PQr/EBBRRg/064715
ESI-MS: mz = 139 [MH| Ex_g&]e [
4- Benzyl oxy- 3-f | uor o- benzal yde To a suspension of
4- hydr oxy- 3-fl uor o- benzal dehyde (10.0 g, 70 nmol) and
pot assi um carbonate (10.2 g, 74 mol) in DVF (60 m .)
the salstiedves diutedwitre El@Ae pnd brasiied eviftBwateniand Bfihemink) product was
| t
y.equaeasg& whi hitel sgong%ﬁ éMn gagzgﬁh%z teﬁﬁ re@SQt%gﬁe%Pﬁlgk% vaguo.
Yneldnmtmg(amﬁ)é{s) further d| luted with water, and the
l_t separated by filtration. The
ESI-MS‘;&H/% ta%ZM\A@@ washed with water and dissolved in
et hyl acetate. The organic solution was washed w th
' dried over sodiumsulfate, and the sol vent was
Exafipledn I | 0 over Soal o 16.0 g (99% ESI-MS: miz =
4-(2231iﬂﬂ¢m+41-metrbnv-bana/ﬁeﬁ -mgthyk 342 8 Ach-tefracD-benhzyh @i Drglucopyranos-1-
Agdgecan be obtained: (1)
y-2-fl uor o- benzal dehyde ESI-Ms: nfz = 253
[I\/H\Ia] + (2) 2-Chl o- met hoxy-1 - net hyl - benzeneThe
N+

lo

procedure above was owed except for benzyl brom de
nmet hyl i odi de was e yed as the el ectrophile.

SN

To a 0 °C solution of 4-(2,3-Difluoro-4-methoxy-benzyl)-5-methyl-1H-pyrazol-3-ol (2.14 g, 8.4
mmol), 2,3,4,6-tetra-O-benzyl-a-D-gluco-pyranose (4.54 g, 8.4 mmol), and PPh; (2.20 g, 8.4
mmol) in dry THF (80 mL) was added diethyl azodicarboxylate in toluene (40%, 3.85 mL, 8.4
mmol) at a rate such that the solution maintained 2-6 °C. After 10 min the cooling bath was
removed, and the reaction solution was stirred at room temperature over night. Then the
solution was concentrated at 40 °C under reduced pressure, and the remainder was treated
with Et,O (50 mL). The ether solution was cooled to -18 °C, and the forming precipitate was
separated and washed with cold Et;O. The filtrate was diluted with Et,O and washed with
aqueous NaOH solution (2 N), water, and brine. After drying over MgSO, and evaporation of
the solvent, the residue was purified by chromatography on silica gel (cyclohexane/EtOAc
2:1->1:6). The purified product was recrystallized from iPr,O to give the product as a white
solid (<5% a anomer).

Yield: 3.10 g (48%)

ESI-MS: m/z =777 [M+H]"

The following compounds can be obtained accordingly:



ESI-MS: mlz = 156/158 [M+ (chlorine) Exanple |11

2,5-D fl uoro-4-net hoxy-benzal dehvde To a -65 C
waedoaniases of 1- brono- 2, 5-di fl uor o- 4- net hoxy- bePZERR2006/064715

(25.0 g, 0.1 1 nol) in THF (150 m.) and Et20 (250

m .) under Ar was added dro‘p%?se n- BuLi in hexane (

1.6 M 70 M _, 0.1 1 nol). After stirring the solution

at -65 0C for 45 min, DV (10 m _, 0.13 nol) was added
(1) @(Muommmmnzm@mmmwamm 6-tettah@-beoayli¥D-ghaopyranos-

] erature over night and then diluted with

1-yl%?§ﬁﬁ%g)&§_% . The resultant organic solution was
th br| ne, dried over MgS™, and the sol vent

hJved in vacuo. The residue was recrystallized
¥20to give therroduct as yellow crystals.
6.7 ¢ Q§501 8. 630(si lica gel, petro

7 3 al ogous manner the foll ow ng

Iugo 4f et hoxy benzal dehyde ESI-M5: mz = 173
Di f 1 uor 8- 4- net hoxy- benzoi c acid The

Aum conmpound with crushed dry ice (CQ2)
. E : mz = 187 [MH Exanple IV

ESI-MS: m/z = 777 [M+H]*

5
(2) 4-(2-Fluoro-4-benzyloxy-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-R3-D-glucopyranos-1-
yloxy)-1H-pyrazole
ESI-MS: m/z = 835 [M+H]"
10

(3) 4-(2,6-Difluoro-4-methoxy-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-R-D-glucopyranos-
1-yloxy)-1H-pyrazole



(4- Benzyl oxy- 3-fl uor o- phenyl ) - met hanol To a suspensi on
of sodi um borohydride (3.4 g, 90 mmol) in THF (60 M .)

woam7adges]l a sol ution of PCT/EP2006/064715
4- benzyl oxy- 3-fl uor o- benzal dehyde (16.1 g, 70 nmmol) in
THF (60 ml ). After stirrirrg5%r anbi ent tenperature
over night, the reaction m xture was quenched by the
addition of ice water. The m xture was acidified with

s.HCl (4 M and extracted with Et20. The

organi ¢ phases were washed w th aqueous

$ol ution and dried over sodiumsulfate. After

of th . product was yi el ded.

M5: mz =215 [MOH + In an

ow ng conpounds can be

- et hoxyr phenyl ) - et hanol ESI-M5: nlz =

phenyl ) - met hanol ESI-Ms: nfz = 139
uor o- 4- net hoxy- phenyl ) - met hanol
157 vt OH+H] + Exanpl e V

0- 4- net hoxy- phenyl ) - net hanol

ESI-MS: m/z = 777 [M+H]*

(4) 4-(3,5-Difluoro-4-methoxy-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-R-D-glucopyranos-
5 1-yloxy)-1H-pyrazole

ESI-MS: m/z = 777 [M+H]*

(5) 4-(3-Fluoro-4-methyl-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-B-D-glucopyranos-1-
10  yloxy)-1H-pyrazole
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To a 20 OC suspension of lithium alum numhydride (0.57

g, 15 mol) in THF (50 mM.) and toluene (30 m.) was
waoddedi@osol uti on of 3, 5-difl uoro-4-net hoxy- bePZDER2006/064715

acid (2.9 g, 15 nmol) in THF_ (20 m ). After stirring

the reaction mxture at anbi®ht t enperature over

ni ght, ice water was added, and the resultant sol ution

was acidified with 2 N sulfuric acid. The organic

| aye s separated and the aqueous extracted with
Et he conbi ned organi ¢ phases were washed with
aque NaHCO3 sol ution and brine and dried over

e sol vent, the residue was
y on silica gel (petrol

6 g (60 Rf 0.7 (silica
E) Exanple WV

br ononet hyl - 2-f | uoro-be nzeneTo an

MySO4. After e
purified by

tref ei er/ tOAc 1
1- Benzylrox

| uor o- phenyl ) - net hanol (16.7 g, 72
inodiet yl 2K (130 m.) was added phosphorous
| brom de, (2.8 30 nmol) at a rate such that the
ol ution tjenperatiure did not exceed 8 C. After

stirring=at\roomtenperature for 2 h, the reaction
mxture\vvas/ cooled in an ice-bath and guenched by the
addi ti onNef ice water, ethyl acetate, and Et20 The

s R B B ARREANE LR b UL
azoditdrboxytat@por ati on of the solvent. Yield: 20.5 g (97%

Esia: P 7HaqvEHpo4 296 [M + (broni ne)

(6) 4-(2-Fluoro-4-methoxy-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-B3-D-glucopyranos-1-
yloxy)-1H-pyrazole

BusP and 1,1'-(azodicarbonyl)-dipiperidine were used instead of Ph;P and diethyl
azodicarboxylate
ESI-MS: m/z = 759 [M+H]"

(7) 4-(3-Chloro-4-methoxy-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-B-D-glucopyranos-1-
yloxy)-1H-pyrazole



In an anal ogous manner the foll ow ng conpounds were
prepared: (1)
wd2@romseet hyl - 2, 5-di f I uor o- 4- met hoxy- benzene BSI/ER®BN6/064715
mz = 236/238 [M+ (brom ne)_(2) 4-Benzyloxy-1
- br ononet hyl - 2-f | uor o- benz ESI-M5: mz = 294/ 296
[M+ (bromne) (3)
1- Brononet hyl - 2- f | uor o- 4- net hoxy- benzene Rf 0.8
(siljiea_gel, petrol ether/EtQAc 1:1)(4)
pt hyI 1 , 3-difluoro-5-net hoxy-benzene ESI - Ms:
; 5hi ne) (5) 5- Brononet hyl -
penzene ESI-Ms: mz = 236/238
I
met hyl - benzene To a 20 C

fl uoro-2- et
br om n anpl

nmet hyl - phenol (50 0 g, 0. 35 nol) in
.) was added dropw se di nethyl sulfate
After stirring at roomtenperature

¢ was washed with 2 N NaCH

bri ne and subsequently dried over
renoval of the solvent under reduced
pressur e product was yielded as a colorless oil
Yield: 490 g (89%

BusP and 1,1'-(azodicarbonyl)-dipiperidine were used instead of Ph;P and diethyl
azodicarboxylate
ESI-MS: m/z = 775/777 [M+H]" (chlorine)

(8) 4-(2-Chloro-4-methoxy-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-B-D-glucopyranos-1-
yloxy)-1H-pyrazole

BusP and 1,1'-(azodicarbonyl)-dipiperidine were used instead of Ph;P and diethyl
azodicarboxylate
ESI-MS: m/z = 775/777 [M+H]" (chlorine)

(9) 4-(4-Bromo-3-fluoro-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-R-D-glucopyranos-1-
yloxy)-1H-pyrazole



ESI-M5: mz = 158 [M + Exanple VIII

1- Bronmonet hyl - 2, 3-di f| uor o- 4- met hoxy- benzeneA sol uti on
w®@b002/084808 f | uor o- 1- met hoxy- 4- nnet hyl - benzene (BOI/BPTPN6/064715

0.25 nol), N-brono succinimde (44.5 g, 0.25 nol), and

azobi si sobutyronitrile (0.419%: 2.5 nmol) in CC 4 (300

m.) was stirred at reflux for 3.5 h. Then the forned

succi nim de was renoved by filtration, and the

filtraptguwas concentrated in vacuo. The residue was
di ss in Et20 (200 m.) and concentrated to about
100 After cooling in an ice-bath the forned

Br washed with cold Et20,
3 the product as a white
sol i d. 2 3 0.3 (silica gel, petrol
et her/ E OACOZO L) The f ol I 0\5 ng conmpounds can be

gbt ai ned by ogy with the procedure described
| abp e, (L) -Brononethyl-z-chloro-l - met hoxy- benzene
g q%g petrol ether/EtQAc 20:1) (2)
chloro 4- met hoxy- benzene Rf 0.5
tral ether/EtOAc 20:1) Exanple I X
Yet hoxy- benzyl ) - 3- oxo-butyric acid
ce-col d suspensi on of sodi um
(4. O mol, 60%in mneral oil, freed
fromoil with pentane) in THF (140 m.) was added
3-oxo-butyric acid ethyl ester (17.2 g, 132

(10) 4-(2,3-Difluoro-4-methyl-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-3-D-glucopyranos-1-
yloxy)-1H-pyrazole

1- Bronone yI

R¢ 0.24 (silica gel, hexane/EtOAc 1:1)

(11) 4-(2-Fluoro-4-methyl-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-B3-D-glucopyranos-1-
yloxy)-1H-pyrazole



mmol) in THF (50 M _). After renoving the ice-bath and
stirring the solution at roomtenperature for 0.5 h, a
WG od0aniases of PCT/EP2006/064715
1- met hoxy- 4- br ononet hyl - 2, 3-di f| uor o- benzene (28.4
9,120 mol) in THF (60 m .)'%S added dropw se. After
stirring the reaction mxture at reflux over night,
t he solvent was renoved in vacuo and the residue was
d wwth Et20 (300 m ). The ether phase was
h water and brine and dried over MgSO4. The
Aas furnished as a yellow oil after
_~Yield: 35.5 g (ca. 80%
H The foll owi ng conmpounds
ogous manner: ( 1)

da- benzyl ) - 3-oxo-butyric acid ethyl ester

at hyl

uorjo- 4- met hoxy- benzyl ) - 3- oxo-butyric acid

et hyl RfF\0.27 (silica gel, petrol ether/EtQAc
4:1) 2-(4-Bg oxy- 2-fl uoro-benzyl) - 3-oxo-butyric
acid yl este M5: mlz = 343 [MH (5)

2- (2,9 ¥ f | uor o- 2~ et hoxy- benzyl ) - 3- oxo-butyric acid
ethyl ester ESI-Ms: nlz = 287 [M:H + (6)

Rr 028 ((Silica gal fHexane@EOAR1 HPXYy- benzyl ) - 3- oxo- butyric acid
ethyl ester ESI-M5: nmlz = 287 [ MtH| +

Example XVII
5  4-(4-iodo-benzyl)-5-methyl-3-(2,3.4,6-tetra-O-acetyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole

To a solution of 4-(4-iodo-benzyl)-5-methyl-1H-pyrazol-3-ol (0.70 g, 2.23 mmol) in dry THF
(80 mL) was added Ag,CO; (0.65 g, 2.36 mmol) followed by 2,3,4,6-tetra-O-acetyl-R-D-
glucopyranos-1-ylbromide (1.00 g, 2.43 mmol). The reaction mixture was stirred at reflux in
10 the dark over night prior to the addition of another portion of Ag,CO; (0.75 g, 2.72 mmol) and
2,3,4,6-tetra-O-acetyl-R-D-glucopyranos-1-ylbromide (1.10 g, 2.68 mmol). The reaction
mixture was stirred at reflux for another night and then cooled to room temperature. The
mixture was filtrated, and the filtrate was concentrated in vacuo. The residue was purified by
chromatography on silica gel (CH,Cl,/MeOH 1:0->10:1) to give the product as a white solid.
15  Yield: 0.40 g (28%)
ESI-MS: m/z = 645 [M+H]"

The following compounds can be obtained accordingly:



(7) 2-(3-Fluoro-4-nethyl-benzyl)-3-o0xo-butyric acid
ethyl ester ESI-MS: mz = 253 [M+H + (8)
WQ@2{020Hsoor 0- 4- met hoxy- benzyl ) - 3- oxo- but yri ¢ aRCTER1I0hg064715

esterESI-M5: mz = 269 [ MtH +_ (9)
2- (3- Chl or o- 4- net hoxy- benzyl §5 3-o0xo0-butyric acid ethyl
ester ESI-M5: mz = 283/285 [MH (chlorine) (10)
2- (2- Chl or o- 4- net hoxy- benzyl ) - 3- oxo-butyric acid ethyl

(1) 4e@tmanzidSky-MBuor enzyl 28 5@ Byl-3- (434, 6-tecdnOsacatd R -D-glucbpyranos-1-

Ay 4-Trifl uoro-2-(2-fluoro-4-nmethoxy-benzyl) - 3-oxo-bu
ylox?x/fl-i'l @y%%!l)lg ethyl ester ESI-Ms: mz = 321 [MH Exanple

X 2-(2,3-Di fluoro-4-nethyl -beqzv -3-o0xo-butyric acid
thyl esterTo an ice-coi on of 3-oxo-butyric
zcid et hyN_€s Og, R, ¥ mol ) and sodi um i odi de
o) .9 0,160 der Ar in acetonitrile (220 nm.)
S addeH DX § Einethylsilyl chloride (20.2

pl ) foll owed by
8r 0- 4- net hyl - benzal dehyde (5.0 g, 32.1 mol).
Y batjh was renoved, and the reaction m xture was
| oomtenperature for 8 h and subsequently
or 15 h. After cooling to roomtenperature
the v ion m xture was poured into a m xture of
Et OAc/(300 m.) and water (200 m ). The organi c phase
was separated and washed wi th aqueous Na2S2C8 sol ution
ESI-}s nHz ~8434MaHlr i ed over Na2SO4. The sol vent was
5 renoved under reduced pressure, and the residue was

urified by silica gel chromatography (hexane/ Et OAc
(2) 4{Arome- OBz SRRtY3d2 5.4 61 @epatyi-b-D-glucopyranos-1-

yloxy)-1H-pyrazole

OJ\ /N\ Br

0] N N
0]
o F
A
0]

oo

R¢ 0.46 (silica gel, hexane/EtOAc 1:1)
10

Example XVIII
4-(2-fluoro-4-methoxy-benzyl)-5-trifluoromethyl-3-(2,3.4 ,6-tetra-O-acetyl-R-D-glucopyranos-1-

yloxy)-1H-pyrazole




10

15

20

25

oil. Yield: 8.4 g (97% R 0.35 (silica gel,
hexane/ Et OAc 5:1) The foll ow ng conpounds can be
wo@bdiogionsos i n an anal ogous manner: (1) PCT/EP2006/064715

2- (4-Brono- 3-fl uoro-benzyl ) -3-oxo-butyric acid ethyl
ester (2) 2-(4-Brono-2-fl uoref benzyl ) - 3- oxo- butyric
acid ethyl ester Rf 0.42 (silica gel, hexane/ Et OAc
4:1)(3) 2-(2-fluoro-4-nethyl-benzyl)-3-o0xo-butyric

To asoldtiart lof 4-(24iwroBExaeathbxy-bénzyl)-1-isopropyl- 5-triﬂuoromethy|-1H-pyrazol-3-o|

(184! 5%&'&‘1%8 rv?‘cl%os((z{ U ritadIP %ﬂS%HbE%YWl p o;é‘ﬂ?ﬁ%‘l) in water
(5 mL) 4nd -GHLCL| (@6 rmL—)ZNa(s2addetdc2 ) 446-teh'a@agetyldh®yglt)sdpymos-b rylbromide

(3.8(15: §: ggﬁg‘ﬁﬂgglegf%ylgea Xgl.ﬁ'e %?asgstlrréﬁ/ﬁ_l?g()g%}g rﬁ atarggm“tgr?'n'pgl@ture in the

darkchvep pigtit. a'hemIthszwvasfadied aedmeﬂergahlt:dnyecms|sdparatekiyAfter washing
with SF4E ahd 1 “M%ohdEEndnd 58 b)th or fg%Q?é"wa)s er'&eoJe‘?El\féz’se)” and the
m Xture was room Ure over ang
solventb sw@gu eerhbyedat TI@@ l@@dﬂer wﬁasSphnfedf togr cbmoiatog;apm/ raporsilica gel
) LHt,ed phosphoric acid was added, and the
(cyciogggﬁe%t?f@:o%%ﬁgﬁ was extracted with Et20. The
Yield @42 g éuh. 50%amire) phases were washed with brine and

After renoval of the solvent the
ESIMeés?‘g{ue vvaé pufml ed by chromat ography on al um num

oxi de (cycl ohexane/ Et OAc 99: 1->70:30). Yield: 6.6 ¢
Exar%f%% ESI-M5: nmlz = 337 [ MtH] +
4-(2,3-Difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-benzyl-R-D-
glucopyranos-1-yloxy)-1H-pyrazole

To a 20 °C mixture of 4-(2,3-difluoro-4-methoxy-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole (2.90 g, 3.7 mmol) and Cs,CO; (12.30 g, 37.8 mmol)
in DMF (56 mL) was added isopropyl iodide (1.90 mL, 18.9 mmol). The reaction mixture was
stirred at room temperature for 2.5 h. Then the reaction mixture was poured into water (300
mL), and the resultant solution was extracted with EtOAc. The combined organic extracts
were washed with water and brine and dried over MgSO,. The organic solution was
concentrated at 40 °C under reduced pressure, and the residue was purified by
chromatography on silica gel (cyclohexane/EtOAc 6:1->1:1).

Yield: 2.10 g (69%)

ESI-MS: m/z = 459 [M+H]"



Exanpl e XI|
4- (2, 3-Di fl uoro-4-nmet hoxy-benzvn-5-net hyl - 1H pyrazol - 3
wOo 2007814803 ut i on of PCT/EP2006/064715
2-(2,3-difluoro-4-nethoxy-benzyl)-3-oxo-butyric acid
ethyl ester (33.0 g, 0.1 15‘%I‘) and hydrazi ne hydrate
(80% 8.0 g, 128 mmmol) in EtOH (300 mM.) was stirred
at refluxfor 2 h. After cooling in an ice-bath the
The follewing doatppunds carobé elsthimdd anewtiadlywi t h col d Et OH, and
dried in vacuo to give the product as a white solid.
Yield: 22.5 g (7099 ESI-Ms: mlz = 255 [ MtH] + The
(1) 4-@-temzylogy-8 doprdbangylf-d Asdprombbanetbyl-3A(Ech4 OHetga-PD-adetyl-3-D-

suoBpE LRt BeE oY 513 (- (2)

4- (4-1 odosbenzyl) - 5- net hyl - pyrazol - 3-ol ESI - Ms:
z = [ MtH| + (3)
%(Z,S-Di t [)-5-nmethyl -1
o) o mz = 255 [ MtH] + (4)
4- P- benzyl)-5-nmethyl -1
H mz = 313 [ MtH] + (5)

' or o- 4- met hoxy- benzyl ) -5-nnet hyl -1
\ ol -370l ESI-M5: mz = 255 [ MrH + (6)

- (35- Dpityor 0- 4- met hoxy- benzyl ) - 5-nnet hyl - 1
Oo;cyazoé-s-ol ESI-M5: nmlz = 255 [ M+H] +

ESI-MS: m/z = 685 [M+H]"

(2) 4-(4-iodo-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-acetyl-R-D-glucopyranos-1-
yloxy)-1H-pyrazole

U SO

10
ESI-MS: m/z = 687 [M+H]"

(3) 4-(2,5-Difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-benzyl-}-D-
glucopyranos-1-yloxy)-1H-pyrazole



(7) 4-(3-Fluoro-4-nethyl-benzyl)-5-nethyl -
H pyrazol -3-ol ESI-Ms: nmfz = 221 [ MtH + (8)
W@ 2020 Hsoor o- 4- met hoxy- benzyl ) - 5-net hyl -1 PCT/EP2006/064715
H pyrazol -3-ol ESI-MS: mz = 237 [M-H + (9)
4- ( 3- Chl or 0- 4- met hoxy- benzyl §8 5- met hyl -
H pyrazol -3-ol ESI-Ms: nlz = 253/255 [M+H] + (chl ori ne)
(10) 4-(2-Chl oro-4-met hoxy-benzyl)-5-net hyl -
H py ol -3-ol ESI-MS: nmlz = 253/255 [ MtrH + (chl ori ne)

or nmet hoxy penzyl )-5-trifluoronethyl -

s prepared follow ng the
from4,4,4-trifluoro-2-(2-
3- met hoxy- but - 2-enoic acid
289 [MH] (12)

- benzyl) - 5- nnet hyl -
Q5 (silica gel, hexane/ Et OAc 5:1)

) 4-(4° jor o- benzyl ) - 5- net hyl -

pyrazol - —15 (silica gel, hexane/ Et OAc 1:1)
(15) 4- uor o- 4- net hyl - benzyl ) - 5- et hyl -
H pyr az ol Rf 0.1 1 (silica gel, hexane/EtQAc 1:1)
Exanpl e X

tert-Rut i met hyl -silyl oxy)-4-(2-fl uoro-4-nethoxy
ESI%H’? Eﬁé [&r | uor onet hyl - 1H pyr azol e

(4) 4-(2-Fluoro-4-benzyloxy-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-benzyl-R-D-
glucopyranos-1-yloxy)-1H-pyrazole

ESI-MS: m/z = 877 [M+H]*

(5) 4-(2,6-Difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-benzyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole
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To a solution of
4- (2-fl uoro-4-nmet hoxy-benzyl)-5-trifluoronethyl -

wok@ynamed - 3-ol (0.21 g, 0.72 mmol) and i m dazed BEPRNE064715

g, 128 mml) in DW (2 m.) was added

tertbutyl di methyl silylchlori®&-(0.13 g, 0.86 mmol).
After stirring at roomtenperature for 4 h, the
solution was diluted with EtOAc and washed with water
. The organi c phase was dried and the sol vent
Yield, 0.34 g (ca. 80%pure) ESI-M5: mz =

~E{arrpl e_XlV
,\pl i L@l oxy) -4-(2-fluoro-4-net hoxy
i fl uoronethyl- 1H pyr azole

silyl oxy)-4-(2-fluoro-4-nethoxy
quoronEthyI 1 H pyrazole (0.27 g, 0.67
0.76 mmol ) in isopropanol (2
azodi car boxyl ate in tol uene
Mol ). The solution was stirred
or 1 h and then diluted with
solution was washed with water and
solution (2 N), dried over Na2SO»4, and

t he sol was renoved. The residue was purified by
chr omat 03 phy on silica gel (cyclohexane/Et OAc

1->4. ve the product as a colorless oil.
ES'%el”&fz (?]1)?4{R"9H?J47% ESI-MS. miz = 447 [MrH + Exanpl e

aqueous /N

(6) 4-(3,5-Difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-benzyl-R-D-

glucopyranos-1-yloxy)-1H-pyrazole

ESI-MS: m/z = 819 [M+H]*

(7) 1-Cyclobutyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole



10

4- (2- Fl uor o- 4- met hoxy- benzyl ) - 1-i sopropyl -5-trifluorom
et hyl - 1H pyrazol - 3-ol A sol ution of
w@2qorer489put yl - di met hyl - si | yl oxy) - 4- ( 2-f | uor o- BETrEP1I0O&§64715
-benzyl)-1-isopropyl -5- trifluoronmethyl-1 H pyrazole
(0.27 g, 0.67 mml), aqueousb®el ( 1 N 1 nm_, 1
mol), MeOH (0.5 nril), and THF (12 m.) was stirred
at 60 0C for 2 h. After cooling to roomtenperaturethe
sol was diluted with Et OAc and washed with water
e. product was yielded as a white solid
i yin ver Na2SO4 and renoval of the solvent in
ESI-MS: mz = 333 [MHH] +

Exanpke XVI  / \
4- (2, 39Di f 1 ubko=-H4« <benzyl )-5-nethyl -3-(2, 3A6-te
tra- O Renzyl - p-D-gl ucopyrgnos 1- yloxy)-1 H pyrazole
To a 0 i on of

4- (2, or o- 4- met hoxy- benzyl ) - 5- net hyl -
H-pyrazo < (8 2.14 g, 8.4 mol),

34, 6- | - a-D-gl uco-pyranose (4.54 g,

4 mol ) N and P 2.20 g, 8.4 mmol) in dry THF (80
M .) was gdded di yl azodi carboxyl ate in tol uene
(40% 3 _, 8.4 mol) at a rate such that the
sol uti o ntained 2-6 C. After 10 min the cooling

bat h was™M&€noved, and the reaction sol uti on was

stirred oom t ra e aver Then. t h
Brofe ey Sl LS (e P e e e e dsor aih e
ESIHMSE s9n-e7974MaH'he renmai nder was treated with Et20 (50

m ). The ether solution was cooled to -18 C, and the

form ng precipitate was separated and washed with cold
(8) 1EC2cﬂbprEEpﬁmthyt 4-{3-Buora<l-delhyksshzyl)-SiméthP3-(314 \Getetra-D-benzyl-B-D-

lution (2 wat er, and bri ne.
9'”°5&?¥’8?°Sdf¥f‘)’ﬁ§’ ﬂ?@yra §O4 and( evgl)por ation of

@ ?
4 ©

Yielded as a side product in the preparation of example XVIII(7)
ESI-MS: m/z = 797 [M+H]"

(9) 1-Cyclobutyl-4-(2-fluoro-4-methoxy-benzyl)-5-methyl-3-(2,3,4,6-tetra-O-benzyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole
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the solvent, the residue was purified by

chromat ography on silica gel (cycl ohexane/Et OAc
wQ@2@7514869 . The purified product was recrystal PCZEB2006/064715

fromJPr20 to give the product as a white solid (<5%a

anoner). Yield: 3.10g (48%O6ESI-MB: mz = 777 [MH +

The foll owi ng conpounds can be obtai ned

accordingly: (1)
4- (245D f 1 uor o- 4- met hoxy- benzyl ) - 5- nnet hyl - 3- (2J3J4J6
-tet ) be | - b-D- gl ucopyranos- 1-yloxy)-1

¢ -MS: mz =777 [MrH + (2)

v b

0zyl) - 5-nmet hyl - 3- (2
D- gl ucopyranos-1- yloxy)-1
835 [ MtH] + (3)
OXy- benzyl ) -5-nnet hyl - 3- (2
benzyl - Fb- D- gl ucopyranos- 1-yloxy)-1
; = 777 [ M+H + (4)
~4- et hoxy- benzyl ) - 5-nnet hyl -3- (2
sl b- D- gl ucopyranos- 1-yloxy)-1
z =777 [MH + (5)

WA= benzyl ) - 5-nnet hyl - 3-(2
NaL- Obenzyl b- D- gl ucopyr anos-1- yloxy)-1
H pyr azeE! 3P and |I.T*azodi car bonyl J-di pi peri di ne
wer e used—instead of Ph3P and di ethyl azodi carboxyl ate

Bromo-cyclobutane was used as the electrophile instead of isopropyl iodide
ESI-MS: m/z = 813 [M+H]"

(10) 4-(3-Chloro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-benzyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole

The reaction is preferably carried out with potassium hexamethyldisilazide as the base in
toluene and THF
ESI-MS: m/z = 817/819 [M+H]" (chlorine)

(11) 4-(2-Chloro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-benzyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole



ESI-MS: mz = 743 [ M+H] + (6)

4- ( 2- Fl uor o- 4- net hoxy- benzyl ) -5-nmethyl -3-(2, 3,4, 6-tetr
w@2@@7kensgy| - b- D- gl ucopyranos-1- yl oxy) - 1H pyrBZDER2006/064715

Bu3P and 1, 1' - (azodi car bonyl ) -di pi peri di ne were used

i nstead of Ph3P and di et hyl~®zodi car boxyl ate ESI - V5:

mz = 759 [MtH + (7)

4- ( 3- Chl or 0- 4- et hoxy- benzyl )-5-nethyl -3-(2,3,4,6-tetr
azyl - b-D- gl ucopyranos-1- yl oxy)-1H pyrazol eBu3P
azodi car bonyO- di pi peri di ne were used i nstead
an et hyl azodi carboxylate ESI-M5: mz =

08)
Chl or o- 44 zyl)-5-methyl -3-(2,3
J4J6-tEtra- O Repz S gl ucopyranos-1- yloxy)-1
H pyr akol ¢ Bu3P and 1. Nazodi car bonyl J- di pi peri di ne
| ad of PBBP and diethyl azodi carboxyl ate

775/ 777 [M-Hl + (chlorine) (9)

or o- benzyl )-5-nethyl -3-(2,3
en b- D- gl ucopyranos-1- yloxy)-1

'~

-(2J33-Di fl uoro-4- hyl - benzyl ) - 5- nnet hyl - 3- (2J3J4J6-
penzyl - b- D-gl ucopyranos-1 yl oxy) - 1H pyrazol e
ica gel, hexane/EtQAc 1:1)

The reaction is preferably carried out with potassium hexamethyldisilazide as the base in
toluene and THF
ESI-MS: m/z = 817/819 [M+H]" (chlorine)

(12) 4-(4-Bromo-3-fluoro-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-benzyl-}-D-
glucopyranos-1-yloxy)-1H-pyrazole

Br

10  (13) 4-(2,3-Difluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-benzyl-}-D-
glucopyranos-1-yloxy)-1H-pyrazole
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( 1 1) 4-(2-Fluoro-4-nethyl-benzyl)-5-nnethyl-3-(2
J3J4J6-tetra- O benzyl - b-D gl ucopyranos-1 -
WO b@9)4843+ pyrazol eRf 0.48 (silica gel, hexaneP®t/£¥mo6/064715
1:1) Exanple XViII
4- (4-iodo-benzyl) - 5- net hyl '36:i 2,3A6-tetra-O acetyl -
b- D- gl ucopyr anos- 1-yl oxy) - 1H pyrazol e To a sol ution of
4- (4-i odo- benzyl)-5-nmet hyl - 1H pyrazol -3-ol (0.70 g,
0 indry THF (80 m.) was added Ag2CO3 (0.65
pl ) followed by 2,3,4,6-tetra-O acetyl -
ﬂgs{-o 1-ylbromde ( 1.00 g, 2.43 mmol ). The

reacti pn m xtur as stixred at reflux in the dark
over nikght pri gdi ti on of another portion of
Ag2caB Fo. 75 d&a 122 _mwol)\and 2, 3, 4, 6-tetra-O acetyl -

Py$ anos-i -yl brdgm dé (1.10 g, 2.68 Mol ). The
eaction Jm Xtw@ was stifrred at reflux for another
(?n. then cooled to roomtenperature. The m xture
s fiftr ed',foand the filtrate was concentrated in
vacuo. Theg resfidue was purified by chromatography on
silica gel ( Cl 2/ MeOH 1: 0->10:1) to give the product
as a te soli yeld: 0.40 g (28% ESI-M5: mz =
645 + The ¥ OW ng conpounds can be obt ai ned
acco ly:( 1)
4- (4- benzyl oxy- 3-fl uoro-benzyl ) -5-net hyl - 3-(2
R 0.83,(silic gedt rexaf®/B@Ag 1:1) b- D- gl ucopyr anos- 1
yl oxy)-1H pyrazole ESI-MS: mz = 643 [M-H + (2)
4- (4- Brono- 2-fl uor o- benzyl ) -5-nnet hyl - 3-(2J3J4J6-tetra
(14)-4ct4eRrempl2-fluor®bghzyt)episo propg-I-megtyb 8y(2 3 4, Gtginar @a0kiy|-R-D-

glucopyranos-1-yloxy)-1H-pyrazole

074 \/(N Br

ool

R¢ 0.50 (silica gel, hexane/EtOAc 1:1)

(15) 4-(2-Fluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-benzyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole



Rf 0.46 (silica gel, hexane/Et QAc 1:1) Exanple XVIII
4- (2-fl uoro-4-nnet hoxy-benzyl)-5-trifluoronnethyl-3-(2
WO 3od/obs8vet r a- O acet yl - b- D- gl ucopyr anos- 1- PCT/EP2006/064715
yl oxy) - 1H pyrazol eTo a sol utjon of
4- (2- Fl uor o- 4- met hoxy- benzyl §4 1-isopropyl-5-trifluorom
et hyl - 1H pyrazol -3-0l ( 1.84 g, 5.54 nnnnol), K2CGO3
(7.5 9, 54.3 nnnnol), and nBu 3BnNCl (0.25 g, 0.8

mol ) ARwater (5 m.) and CH2CI 2 (25 m.) was added
2,3, A@ tra- G acetyl - b-D-gl ucopyranos-i-yl brom de
(3 80Ng—='8. 7 nnnol ). The reaction m xture was
stirred vigoro m tenperature in the dark

over ni
| ayer
phosphoN

s added and the organic
~washing with water and 1 M

\ 2804 sol vent Pwas renoved. The resi due was
ﬁd by ¢hromat ography on silica gel
cl ohexa e/‘%OAc 3:2->0:1). Yield: 2.42 g (ca. 50%
pure) ESI V5. Mz = 663 [ MrH + Exanple XIX

4- (2, 3-p fl uore- 4-yret hoxy- benzyl M i sopr opyl - 5- et hyl -
Benzyl - b- Dgl ucopyranos- 1 -yloxy)-1

4- (2,8-d¥ fl uor o- 4= et hoxy- benzyl ) -5-nmet hyl -3-(2, 3
J4J6-tetra- O benzyl -

R¢ 0153 (silidauged hexane/EtQAg4dxy) - 1H pyrazole (2.90 g, 3.7
mol ) and Cs2C33 (12.30 g, 37.8 mol ) in DVF (56 nl)
was added isopropyl iodide ( 1.90 m _, 18.9 mmol). The
reacti on m xture was

Example XX
4-(3-fluoro-4-hydroxy-benzyl})-1-isopropyl-5-methyl-3-(2,3.4 ,6-tetra-O-acetyl-B-D-

glucopyranos-1-yloxy)-1H-pyrazole

L The o

A mixture of 4-(4-benzyloxy-3-fluoro-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-acetyl-3-
D-glucopyranos-1-yloxy)-1H-pyrazole (0.26 g, 0.38 mmol) and 10% Pd on carbon (0.05 g) in
EtOAc (10 mL) was stirred at room temperature under hydrogen atmosphere (3 bar). After 3
h the catalyst was separated by filtration, and the solvent was removed under reduced
pressure. The residue was dissolved in Et,O, filtered over Celite®, and concentrated in
vacuo.

Yield: 0.22 g (97%)

ESI-MS: m/z = 595 [M+H]"
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stirred at roomtenperature for 2.5 h. Then the
reaction m xture was poured into water (300 nL), and
wo be7oesod t ant sol ution was extracted w th Et QACT/EF{ve6/064715
conmbi ned organi c extracts were washed with water and
brine and dried over MySO #.6Fhe organi c sol ution was
concentrated at 40 C under reduced pressure, and the
resi due was purified by chromatography on silica gel
ExafmplecXXihexane/ Et OAc 6: 1->1:1). Yield: 2.10 g (69%

4-(3 %ﬂor&ﬁ-etﬁ%& Bengiy 1I§\45?@pvfér'?ﬁetﬁxﬂ'§ 2% P 8- SPIBOLAH RGN

opt<ar ned accotr tl
glucdg;(randmehxkobm)xw-ﬁvrhlzoler o benzyl) 1
-i sopropyl -5-methyl -3-(2,3,,4,6-tetra- 0O acetyl -
b- Dgl ucopyranos- 1 -yl (1 H-pyrazol e ESI-M5: mz =
685 [I\/H-H]+ (2) 4-(4-i odo-

b- D-gl ucopyranos 10y oxy)N\1 3 ESI-M5: mz =

687 [M+H + (3)

4-(2,5-Di fl uoro-4- xWs@enzyl ) - 1-i sopropyl - 5- net hyl

-3-(2 J3J4J6-tetra- O zyl O b- Dgl ucopyr anos- 1

-yl oxy)-1 H pyraZdl eKst=MAB_In z = 819 [ MrH + (4)

4- (2-Fl uor o- 4- )-1-isopropyl -5-nmethyl -3

-(2 J3J4J6-tetra- Pbe O b-Dgl ucopyranos- 1

-yl oxy)-1 H pyrazol e I-Ms: nlz = 877 [MtH + (5)

4-(2J36-Di fl uoro- 4- met hoxy- benzyl ) - 1-i sopropyl - 5- nnet hy
To d sudpéasichBafU)B-iLdid-a-HydRxpbghzyl P1-199bropORSirRittes-3-(2,3,4,6-tetra-O-
acetyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole (0.22 g, 0.37 mmol) and cesium carbonate
(0.31 g, 0.40 mmol) in DMF (3 mL) was added ethyl bromide (30 uL, 0.40 mmol). After
stirring at ambient temperature for 5 h, the mixture was poured into a mixture of EtOAc and
phosphoric acid (0.1 M). The organic phase was separated, washed with aqueous NaHCO;
solution and brine, and dried over Na,SO,. The organic solution was concentrated, and the
residue was purified by silica gel chromatography (petrol ether/EtOAc 1:1).
Yield: 0.18 g (78%)

ESI-MS: m/z = 623 [M+H]"
The following compound can be obtained accordingly:

(1) 4-(3-Fluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-acetyl-R-D-
glucopyranos-1-yloxy)-1H-pyrazole

A

T

ESI-MS: m/z = 637 [M+H]"
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1 -yloxy)-1 Hpyrazol eESI-MS: mlz = 819 [ MtH] + (6)
4- (3J5-Di fl uoro-4-net hoxy-benzyl)-1-isopropyl - 5- nnet hy
WO 2®87024898J4J6-t et ra- O benzyl - b- Dgl ucopyr anosSPCIEP2006/064715
-yl oxy)-1 Hpyrazole ESI-Ms: _nmlz = 819 [MtH + (7)
1- Cyci obut yl - 4- (3-f 1 uor o- 4-188 hyl - benzyl ) - 5- nnet hyl - 3-
(2 J3J4J6-tetra- O benzyl - b-Dgl ucopyranos- 1 -yloxy)-1
H pyr azol eBr onp- cycl obut ane was used as the
ExamblectX bph| l e instead of isopropyl iodide ESI-M5: mz =

et hyl - 3-(2J3J4J6-tet ra- qggnzyl - b-Dgl ucopyranos- 1
€

-yl oxy)-1 H-pyrazole Yi d as a side 8roduct in the

preparation of exanple XVIN mz = 797

[ MEH + (19) [

1- Cycl obut yl - 4- (2-ff uor o-4- zyl ) - 5- net hyl -
(2,3,4 J6-tetra-Ob - Dgl ucopyranos- 1 -yloxy)-1
H pyr azol eBr ono- cycl as the

el ectrophile instepd\of | sopropyl iodide ESI-M5: nmlz =
813 [M+H] + (10) 4-( 3- ¢hl oipp- 4- net hoxy- benzyl ) -1
-i sopropyl - 5- et hyl - 3@(2 3 ,4,6-tetra-O benzyl -

w s, S LB Sl abad BBk SoPDF 36 e 0 o
R-D-gRicapRrhhos- tlyRixl A7H-Bgraslet(P© d)a5E minfol} &hdi20% Rden Eafbon (1.0 g) in
EtOI-E|?JI(_) I\n/E) wrgszstir:reg %Z {o%%ngtemggr_gtﬁre(t?ntye? H/c?rg&en atmosphere (50 psi). After 2
h the catalyst was separated by filtration, and the solvent was removed under reduced
pressure. The residue was purified by silica gel chromatography (CH,Cl,/MeOH 10:1->3:1).
Yield: 0.69 g (71%)

ESI-MS: m/z = 427 [M+H]"

Example XXIII
4-(4-Trimethylsilylethinyl-benzyl)-1-isopropyl-5-methyl-3-(2,3.4,6-tetra-O-acetyl-}-D-
glucopyranos-1-yloxy)-1H-pyrazole

To a degassed solution of 4-(4-iodo-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-acetyl-R3-
D-glucopyranos-1-yloxy)-1H-pyrazole (0.31 g, 0.45 mmol) in DMF (5 mL) under Ar was
added in the given order NEt; (0.2 mL, 1.43 mmol), Cul (0.02 g, 0.11 mmol), (Ph3P),PdCl,
(0.05 g, 0.07 mmol), and trimethylsilylacetylen (0.10 mL, 0.69 mmol). The reaction mixture
was stirred at 90 °C for 3.5 h. After cooling to room temperature EtOAc was added, and the
resultant solution was washed with aqueous NaHCO; solution and dried over Na,SO,. The
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(1 1) 4-(2-Chloro-4-nethoxy-benzyl)-1
-i sopropyl -5-nethyl-3-(2,3 ,4,6-tetra-O benzyl -
wh2dglhusepyr anos- 1 -yl oxy)-1 H pyrazol eThe r eBCT/EPI006/664715

preferably carried out with potassium
hexamnet hyl di si | azi de as the 4Ase in toluene and THF
ESI-M5: mz = 817/819 [M+H + (chlorine) (12)
4- (4- Brono- 3-fl uoro-benzyl)-1

solvemtswps ayaporatede tany| th8- re8idBe , wiast purifiedabyD)-dbheomagtbgraphy on silica gel

13

(cycﬁ)h%r%?%ﬁyﬁcag;f? j} %kgf%)tpr&d t?g %%ﬁ%ﬁoq )
Yield:iGsthhg (GAh) 5- net hyl - 3- (2 3 ,4,6-tetra- O benzyl -

r 1 -onxy)-l H pyrazol eRf 0.65 (silica
ESI'SAe' %exané&%ﬁi&c 1:1) (14)

4- (4-Brono- 2-fl uoro-benzyl)-1-isopropyl -5-nnet hyl -3-(2

Oacetyl b- Dgl ucopyranos- 1 -yloxy)-1
Pre :Fa]t%;' b bdd 0.50 (silica gel, hexane/ EtOAc 1:1) (15)
4- (2-Fl uor o- 4- et hyl - benzyl ) -1
Exar'n. ropyl -5-nmet hyl -3-(2,3 J4J6-tetra- O benzyl -
—b'bgfucopyr anos- 1 -yloxy)-1 HpyrazoleRf 0.53 (silica
(1) 4€2 3-Dilucsord/rietisxy-denkyl)isogrbpyl-8xnethyl-3-R-D-glucopyranos-1-yloxy-1H-
'|@3'f| uor o- 4- hvdr oxy- benzyl ) - 1-i sopr opyl - 5- nnet hyl - 3-
. 3,4,6-tetra-O acetyl - b-Dgl ucopyranos- 1 -yloxy)-1

H pyrazole A mi xture of
4- (4-benzyl oxy- 3-fl uoro-tenzyl ) - 1-i sopropyl - 5-nmet hyl -3
-(2,3,4,6-tetra- O acetyl - No=D- gl anos-1-yl oxy)-1
H-pyrazole (0.26 gy O. 38med ) a 0% Pd on carbon
(0.05 g) in EtOAc (10 m . N ‘ edgat room
t enper ature under gen at m)sphre (3 bar). After 3

ra

A mixture of 4-(2,3-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-
benzyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole (1.80 g, 2.2 mmol) and 20% Pd on carbon (1
g) in EtOH (50 mL) was stirred at room temperature under hydrogen atmosphere (50 psi).
After 2.5 h the catalyst was separated by filtration, and the solvent was removed under
reduced pressure. The residue was purified by chromatography on silica gel (DCM/MeOH
1:0->4:1) to afford the product as a white solid.

Yield: 0.48 g (48%)

ESI-MS: m/z = 459 [M+H]"

The following compounds can be obtained accordingly:

(2) 4-(2,5-Difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-
pyrazole



h the catal yst was separated by filtration, and the
sol vent was renoved under reduced pressure. The
wo e®rdusIvas di ssolved in Et20, filtered over PCT/EP2006/064715
Celite(r), and concentrated in vacuo. Yield: 0.22 ¢
(97% ESI-MB: mfz = 595 [ Mth&Exanpl e XX
4- ( 3- Fl uor o- 4- et hoxy- benzyl ) - 1-i sopropyl - 5- nnet hyl - 3-(
2,3,4,6-tetra-0O acetyl - b-Dgl ucopyranos- 1 -yloxy)-1
ol e To agsuspension of
{uoro-4-h droxy benzyl ) - 1-i sopropyl - 5- net hyl - 3-(
Pyl- b- D- gl ucopyranos- 1-yl oxy) -1
0.37 nmol ) and cesi um car bonat e
in DM (3 m.) was added et hyl
0.40 mmol ). After stirring at anbient
ure forFS the m xture was poured into a
ire of Et OAc and phosphoric acid (0.1 M. The
orfganicc phase was separated, washed w th aqueous
NaHCO3 sol ution and brine, and dried over Na2SO4. The
ani c n was concentrated, and the residue was
ES'S&?WW?e&%§JM§h i ca gel chromatography (petro
ether/EtOAc 1:1). Yield: 0.18 g (78% ESI-Ms: mz =

B X R T —

5 pyrazblgopr opyl -5-nmethyl -3-(2, 3,4 J6-tetra-O acetyl -
b- Dgl ucopyranos- 1 -yloxy)-1 H pyrazole

SN

ESI-MS: m/z = 459 [M+H]*

(4) 4-(3,5-Difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-
10  pyrazole

ESI-MS: m/z = 459 [M+H]*

(5) 1-Cyclobutyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-
16  pyrazole
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ESI-MS: mlz = 637 [ MtH] +Exanpl e XXI |
4-(2-fluoro-4-hvdroxy-benzyl)-1 -isopropyl -5-net hyl - 3-
w27 glasedpyr anos- 1 -yl oxy-1 H pyrazol e A m xt BEEEP{006/064715
4- (2-fluoro-4-benzyl oxy-benzyl)-1-isopropyl-5-nethyl -3
-(2,3,4,6-tetra- O benzyl - b~®2gl ucopyranos-1-yl oxy)-1
H pyrazole (2.0 g, 2.3 mmol) and 20% Pd on carbon (1.0
g) in EEtOH (70 m.) was stirred at roomtenperature
unde ydrogen at nosphere (50 psi). After 2 h the
cata@% was separated by filtration, and the sol vent
was rekoved und
puri fi @&d [

r

reduced pressure. The residue was
# gel chromatography (CH2Cl 2/ MeOH
0.69 g (71% ESI-Ms: mz = 427
F

44( 4-i“do- benzyl ) -1-isopropyl -5-nethyl-3-(2,3,4

JB-t et ra- O acetyl - b- D glucopyranos-1-yloxy)-1

ESI-VDYR/2Z39 [(MAHPL 9, 0.45 mmol) in DVF (5 m.) under Ar
was added in the given order NEt3 (0.2 m _, 1.43
mmol ), Cul (0.02 g, 0.1 1 nmol), (Ph3P)2PdCI 2 (0.05 g,
0. |p’f6]g>kbm -(BEUBRI-Aur ety L -8.a18- n&$1-yloxy-

©) m%gllzo. eerﬂ;:;g?t(igorgmr%n)'txtLﬁrie}J ﬁ?@t?wgg{ gt&19(Sméz(.i‘,p}"gr@é1 yioxy

TH-pyrazalg After cooling to roomtenperature Et OAc was
added, d the resultant solution was washed wth
aqueous HCO3 sol ution and dried over Na2SO4.
Thesol ¥Yent was evaporated, and the residue was

purified by chrqmatography on silica gel

9:1->1 :1) to give the product as a

F

ESI-MS: m/z = 437 [M+H]*

(7) 1-Cyclobutyl-4-(2-fluoro-4-methoxy-benzyl)-5-methyl-3-B-D-glucopyranos-1-yloxy-1H-

pyrazole

ESI-MS: m/z = 453 [M+H]*

(8) 4-(3-Chloro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-
pyrazole
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Yield: 0.18 g (64% ESI-M5: mz = 657 [ MtH] +
Preparation of Products Exanple 1 ( 1)

W@ 2(02/08480% f | uor o- 4- met hoxy- benzyl ) -1 PCT/EP2006/064715
-i sopropyl - 5- net hyl - 3- b- D | ucopyranos-1 -yl oxy-1
Hpyrazol e A m xture of 0-

4- (2, 3-di fl uor o- 4- et hoxy-benzyl ) - 1-i sopropyl - 5- et hyl
-3-(2,3,4,6-tetra- Gbenzyl -

b- D- gl ycopyr anogr 1-yl oxy) - 1Hpyrazole (1.80 g, 2.2
nmol nd 20%P on _carbon ( 1 g) in EtOH (50 m.) was
stirreg-at”ro ABer at ure under hydrogen at nbsphere

o(50 pﬁf) \ Aft e 5 h the catal yst was separated by
filtratVo ' he solvent was renoved under reduced

%a gel (DCM MeCOH 1:0->4:1) to afford the

ct as a white solid. Yield: 0.48 g (48% ESI-MN5E:
nifz —0459 [ MMHl + The foll ow ng conpounds can be

obt ai ned accordingly: (2)

4-(2, ro- 4-.met ho benzyl)-1
ES"Méé'HFoaﬁg/‘%gl{Mt*'ml(C@O”"H%D gl ucopyranos-1 -yl oxy-1
Hpyrazol eESI - MS: nfz = 459 [ MtH] + (3)

4- D| flu
©) 41‘%‘%’6 rm§ﬁﬂ’8‘t ‘Pﬁﬂzy'%q Be rﬁ?b‘édﬂ%éfﬁi@ -R-glugeryggnop-1-yloxy-1H-
pyralzner azoI e ESI-M5: 'z 459 [ MtH + (4)

4-(3,5-Di fl uoro-4-net hoxy- benzyl)-1

-1 sopr @pyl - S- net hyl - S- b- D- gl ucopyranos-i -yl oxy-1

prrazNI e ESI- M nbz\: 459 [ M+H| +

ESI-MS: m/z = 457/459 [M+H]" (chlorine)

(10) 4-(4-Bromo-3-fluoro-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-

pyrazole

Br

(11) 4-(2,3-Difluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-

pyrazole



10

15

(5)
1- Cycl obutyl -4-(3-fl uoro-4-net hyl -benzyl ) -5-net hyl -
wh2@7glasedpyr anos- 1 -yl oxy-1 Hpyrazol eESI - MS: PERER204B064715
[ MtH| + (6)
1- Cycl opr opyl net hyl - 4- ( 3- f 1ubt o- 4- nnet hyl - benzyl ) - 5-nn
ethyl 3-b-D gl ucopyranos-1 -yl oxy- 1H pyrazol e ESI-Ms:
m z 437 [ MH + (7)
1- Cycl utyl -4-(2-fl uoro-4-met hoxy-benzyl)-5-nnet hyl -3
b- Iucopyranos 1 -yloxy-1 Hpyrazole ESI-M5: mz =
453 [ . 3 Chl or 0- 4- met hoxy- benzyl ) -1
0" |sopgppﬂ | - S-b- D gl ucopyranos-i -yl oxy-1
(S = 457/ 459 [ MtH| + (chl orine) (9)
et hoxy- benzyl)-1 -isopropyl -
-S-b- D-gFucopyranos i -yloxy-1 Hpyrazole
' onlz 457/ 459 [ MtH] + (chl orine) (10)
4J(4-"% ono- 3- quoro benzyl)-1 -isopropyl -5-net hyl - 3-
boD- gl ucopyranos-1 -yl oxy-1 Hpyrazole ( 1 1)

RfOé4g8b(]"ao?ﬁ} éiﬁg%/{eiwngégb DPSInﬁzloz)yrlanos i -yloxy-1

Hpyrazol eRf 0.24 (silica gel, CHCI 3/ MeCH 9:1) (12)

4-(2-Fl uor o- 4- net hyl - benzyl ) -
AT T L VAN N RN —
pyralZplgr azol e Rf 0.24 (silica gel, CH2Cl 2/ MeOH 9: 1)

Exanpl e 2 (13) 4-(3-Fluoro-4-ethoxy-benzyl)-1

-1 sopr gpyl - 5- nnet hyl - 3- b- D- gl ucopyranos-1 -yl oxy-1

Hpyr az Ie o an_ice-cold sol ution of

, of 0- benzyl ) - 1-i sopropyl - 5-net hyl - 3-(2

acetyl -
b-D—qu op 5~ 1-yl oxy) - 1H pyrazole (0.17 g, 0.27
' 1m.) and THF ( 1.5 n.) was added
aquepus L|C}Isorution (1M 1.25 mM _). The solution
tirred in the ice-bath for 1 h and then dil uted
wilt h & OAc and water. The organi ¢ phase wassepar at ed,
wdshed with water and brine, and dried over Na2SO4.

R; 0.D8%sif] § Nt H B IMEORRY ¢,

Example 2
{(13) 4-(3-Fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-

pyrazole

To an ice-cold solution of 4-(4-ethoxy-3-fluoro-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-
O-acetyl-B-D-glucopyranos-1-yloxy)-1H-pyrazole (0.17 g, 0.27 mmol) in MeOH (1 mL) and
THF (1.5 mL) was added aqueous LiOH solution (1 M, 1.25 mL). The solution was stirred in
the ice-bath for 1 h and then diluted with EtOAc and water. The organic phase was
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and the residue was dried in vacuo to give the product
as a white foam Yield: 0.12 g (95% ESI-Ms: mz = 455
wo doHb+8The fol | owi ng conpounds can be obt ai NeRICT/EP2006/064715

accordi ngly: (14)

4- (4- et hi nyl - benzyl ) - 1- i sopt 6dy! - 5- net hyl - 3-

b- D- gl ucopyr anos- 1-yl oxy- 1H pyr azol e

4- (4-Tri met hyl silyl -ethinyl-benzyl)-1
separatedpwashdd-viathmeatayandbrire, andlddéd over Nea,EDaddeysblvent was removed,

- = I A jected to

ana e RGO WA TGS n okl S o IS MUAGA B B e AR 251 171 2
Yieldt D71 §499%) (15) 4- ( 3- Fl uor o-4-i sopropxy-benzyl)-1

i QP hyl - S- b- D- gl ucopyranos-i -yl oxy-1
ESH @?‘%6@55&%*- " mz = 469 [MH + (16)

4- (2-fl uoro-4-net hoxy-benzyl)-1-i sopropyl - 5- net hyl - 3-

ol Bl SRR BTl g6 = 11

-i sopropyl -S-trifluoronethyl-S-b-D gl ucopyranos-i
y o] . - MS: = +
(14) A-?%Eétggrg'lr-rg%(@pﬁdg?pg'?%%-r%feﬂlis-ﬂ-lﬁgEcl)wfgnos-{-}f%)(y-1 H-pyrazole
-i sopropyl - S-net hyl - S-b-D- gl ucopyranos-i -yl oxy-1
Hpyr le Rf 0.29 (sitica gel, CH2C 2/ MeOH 9:1)
Exanpl ey 19) A~ | uor o- 4-i sopropoxy-benzyl)-1
o- | sopiopyil - 5- @ yl - 3-b-D-gl ucopyranos-1 -yl oxy-1
Sugpensi on of

-(®-f |l uor o- 4- hydr oxy- benzyl ) - 1-i sopr opyl - 5- net hyl - 3-
-D l?COpyr anos- 1-yl oxy-1H pyrazole (0.20 g, 0.47

. . and cesium carbonate (0.16 g, 0.50 nmol) in DW

o)

4-(4-Trimethylsilyl-ethinyl-benzyl)-1-isopropyl-5-methyl-3-(2,3,4,6-tetra-O-acetyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole was subjected to the reaction conditions described
above.

ESI-MS: m/z = 417 [M+H]"

(15) 4-(3-Fluoro-4-isopropxy-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-

pyrazole
\{;i/@o
N j/
NQ
F
NG

ESI-MS: m/z = 469 [M+H]*

(16) 4-(2-fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-
pyrazole



(3.5 mM.) was added isopropyl iodide (52 m _, 0.50
mol ). After stirring the m xture at anbi ent

w0 eqopeI@bur e over ni ght, anot her portion of CEBCTIRP2006/064715
carbonate (0.10 g) and isopr iodide (30 mM ) were
added. After stirring anot rref 24 h at room
tenperature, the mxture was diluted wth EtOAc,
phosphoric acid (0.1 M, and brine. The organi c phase
was separated, washed with brine, and dried over
Na2 The organic_solution was concentrated, and the

resi dugy p Q\by silica gel chromatogr aphy
o( DCM I}@CH 10 deliver the product as a white
f oam g (73% ESI-Ms: nlz = 469 [ MtH + The

d_ow hg conpo nd can be obtai ned accordingly: (20)
or o- 4- efhoxy benzyl)-1 -isopropyl -5-net hyl - 3-
| ucopyranos-1 -yl oxy-1 Hpyrazole ESI-M5: mz =
["@+H + The conpounds (21) to (29) can be obtai ned

b® met hods as described in this application or in the

literature. Exanple 4(30a)

4- (2, 3-Di fl uoro-4-met hoxy-benzyl) - 1-i sopropyl - 5- net hyl
(17)- 4&(2 fludrb Aeh BOSYE-BERYNYI-isofro Pl S-Eifmrb me dy3-B-Dgluespyrados-1-

razole To an ice-cold sol ution of

y|°XW1F'y PPYE3Z0€ | uor o- 4- met hoxy- benzyl ) - 1-i sopr opyl - 5- net hyl

-3- b-Dgl ugopyranos- 1-yloxy-1 H pyrazole (0.23 g,

0. 50— I) in 2,4,6-trimethyl pyridine (0.7 m.) was

ar 0Pgrmate (42 m _, 0.55 mmol ). The

was war med up

0]

5
ESI-MS: m/z = 495 [M+H]"
(18) 4-(4-Bromo-2-fluoro-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-
pyrazole
Br
\
F
10

R¢ 0.29 (silica gel, CH,Cl,/MeOH 9:1)

Example 3
15 (19) 4-(2-Fluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-

pyrazole




10

15

20

in the ice-bath to roomtenperature and stirred over

ni ght. Then the solution was diluted with Et20 washed
wowrdoagaeous HCl ( 1 M and brine, and dri ed BPUBEP2006/064715

MySO4. The sol vent was evaporated, and the residue was

purified by chromatography offsilica gel (DCM MeCH

25:1- >3:1) to afford the product as a white solid.

Yield: 0.15 g (56% ESI-Ms: mlz = 517 [ M+H] + The

fol |l ow ng conpounds can obt ai ned accordingly: (31la)

4- ( 3- Fl uor o- 4- et hoxy- bergyl ) -1

-i sopropyl - 5- net hyl - X

b- Dgl ucopyr anos- g -yloxﬁ)ql

513 [ MtH + (32a) N\

4- (3-Fluoro-4-iso

- (6- O net hoxycar bonyl - Y6-

H pyrazol eESI - Mg £ 527 [ M+H] + (33a)

4-(2,5-D'fluoro-4- thoxy benzyl ) - 1-i sopropyl - 5- nnet hy

3- (6- C>nnethoxycabbony| b- Dglucopyranos- 1

-yl mz =
To & Suspapbin o] 4t SR DRTH S T BOPLONF SR Sri Baiyropyrancs-
1-ylox§=1HepfPardle (0108 ¢ ardzaninoh) dad Lebiufngytbeies (0.16 gyb.88Y¥mmal) in DMF

H
(3-5E1L82V%§| QSJG'PS '§?P5%H¥b'>9§1 dﬁéﬁ%ﬂ?)o %MFE%‘H} %@9{ gt@!’"?ﬁaihﬁy]“x%"? gt ambient
tempdratilits Beerywighitoanother Portieh W esitiANgFbonate (0.10 g) and isopropyl iodide
(30 pL) were added. After stirring another 24 h at room temperature, the mixture was diluted

role|ESI-M5: mz =

enzyl )-1+i sopropyl -5-nmet hyl -3
Dgl ucopyFanos- 1" -yl oxy) -

with EtOAc, phosphoric acid (0.1 M), and brine. The organic phase was separated, washed
with brine, and dried over Na,SO,. The organic solution was concentrated, and the residue
was purified by silica gel chromatography (DCM/MeOH 10:1) to deliver the product as a
white foam.

Yield: 0.16 g (73%)

ESI-MS: m/z = 469 [M+H]"

The following compound can be obtained accordingly:

(20) 4-(2-Fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-B-D-glucopyranos-1-yloxy-1H-

pyrazole

ESI-MS: m/z = 455 [M+H]*

The compounds (21) to (29) can be obtained by methods as described in this application or
in the literature.

Example 4
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1 -yloxy)-1 HpyrazoleESI-Ms: mz = 513 [ MtH] + (36a)
4- (2-fl uoro-4-net hoxy-benzyl)-1-isopropyl-5-trifluoron
woedohpl4sss ( 6- O nnet hoxycar bonyl - b- D gl ucopyrBeIDEPD06/064715

-yloxy)-1 H pyrazole ESI-Ms._nlz = 553 [ M+H] + (37a)
4-(2,6-D fluoro-4-nnet hoxy-'b@ﬁZyI )-1-isopropyl -5-nneth
yl - 3- (6- O nnet hoxycar bonyl - b- Dgl ucopyranos- 1
-yl oxy)-1 Hpyrazole ESI-Ms: niz = 517 [ M+H] + (38a)

(302 -4-@, Bbifilubtaidrnmetdoxyeicnay i1 fisaprody)-5-metsyti3r (6 g-mebhaxyearbgnyl-R-D-

-3-(6- t onyl - b-Dgl ucopyranos- 1
luchpytahdt: RRRFLIIOENEEHRINY | - B DIl 40Dy [M-H] + (39a)

1- Cycl obut yl - 4- (3-f 1 uor o- 4- net hyl - benzyl ) - 5- nnet hyl - 3-
(6- O nnet hoxycar bonyl - b- Dgl ucopyranos- 1 -yl oxy)-1
H pyrazole ESI-MS: mlz = [ MtH + (40a)
1- Cycl opr opyl net hylo4- (3-fl ¥oro-4- nngt hyp- benzyl ) - 5- nn
et hyl - 3- ( 6- nneth@ ar bonyl /550yl ugGpy anos- 1
-yl oxy) -1 H pyrazol ePESI - M iz =1495U[ M-H| + (41a)
1- Cycl obut yl - 4- (2-fl - 4- Nt hoXy- b&nzyF) - 5- net hyl - 3-
(6- O et hoxycar bonyl -
H pyrazol eESI - M5: il Z.
4- (4- Bronp- 3-f | uor & be
O et hoxycar bonyl - b-
H pyrazol e

To an ice-cold solution of 4-(2,3-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-

) - 1-i sopropyl - 5- et hyl - 3- (6-
| ucopyranos- 1 -yloxy)-1

glucopyranos-1-yloxy-1H-pyrazole (0.23 g, 0.50 mmol) in 2,4,6-trimethylpyridine (0.7 mL)
was added methyl chloroformate (42 pL, 0.55 mmol). The reaction solution was warmed up
in the ice-bath to room temperature and stirred over night. Then the solution was diluted with
Et,O, washed with aqueous HCI (1 M) and brine, and dried over MgSO,. The solvent was
evaporated, and the residue was purified by chromatography on silica gel (DCM/MeOH 25:1-
>3:1) to afford the product as a white solid.

Yield: 0.15 g (56%)

ESI-MS: m/z =517 [M+H]"

The following compounds can be obtained accordingly:

(31a) 4-(3-Fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-R-D-
glucopyranos-1-yloxy)-1H-pyrazole

ESI-MS: m/z = 513 [M+H]*

(32a) 4-(3-Fluoro-4-isopropxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole



(43a)
4- (2, 3-Di fl uoro-4-nnet hyl -benzyl)-1-isopropyl - 5- nnet hy
WO 28706485 nnet hoxycar bonyl - b- Dgl ucopyranos- 1PCT/EP2006/064715
-yl oxy)-1 H pyrazole Rf O. 49 éSI lica gel, CHC 3/ MeCOH
10: 1) (44a)
4- (4-Brono- 2-fl uoro-benzyl)-1-isopropyl - 5-net hyl - 3-(6-
O et hoxycar bonyl - b-Dgl ucopyranos- 1 -yloxy)-1
Hpyrazol eRf 0.39 (silica gel, CH2Cl 2/ MeOH 19:1) (45a)
@-(2 FIugr o- 4- et hyI benzyl ) -1-i sopropyl - 5- nnet hyl - 3-(
. | ucopyranos- 1 -yloxy)-1
. SI lijca gel, CH2ClI 2/ MeOH 9:1) The
c n‘pounds\ h); g (32b), (33b), (34b), (35b),
(39b), (40b), (41b), (42b),

(4 1b) and (45b) are obtai ned anal ogously.
&x ., 0 (46) _
4- ( 3f Fl dgr o- 4- met hyl - benzyl ) - 1-i sopropyl - 5- net hyl - 3- (6

- O- @ hoxycar bonyl - b-Dgl ucopyranos- 1 -yloxy)-1

yraz 0 i ce-cold solution of
ES"EhéJ@/FFgJ@SlMZ?‘ﬁEt hyl - benzyl ) -1-i sopropyl - 5- net hyl -
b- Dgl ucopyranos- 1-yl oxy 1H pyrazole (0.30 g, 0.70

l)_1n 2,4, 6-tri ridine
(333 DS bR Do soPrapy s it 7 E Hane g ey - D-
5  glucEpyrahdPNyMR$)- mpmﬂomp inthe ice-bath to room
tenperature and stirred over night. Then the sol ution

was diluteg with Et BO, washed with aqueous HO ( 1 M

a bri ne, ovgr MySO4. The sol vent was
\0 por at ed Nang s'due was purified by
chr omat ogMgph! ca gel (DCM MeOH 25:1- >3:1) to

a white solid.

ESI-MS: m/z = 517 [M+H]*

(34a) 4-(2-Fluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-3-D-
10  glucopyranos-1-yloxy)-1H-pyrazole

\(
LT
NP L

ESI-MS: m/z = 527 [M+H]*

(35a) 4-(2-Fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-R-D-
15  glucopyranos-1-yloxy)-1H-pyrazole



Yield: 0.23 g (66% ESI-Ms: mz = 497 [ M+tH] + The
foll ow ng conpounds can be obtained by analogy with
wo b@7praseedur e descri bed above: (47) PCT/EP2006/064715
4- (2- Fl uor o- 4- met hoxy- benzyl ) - 1-i sopropyl - 5- et hyl - 3- (
6- O et hoxycar bonyl - b-Dgl uco K/r anos- 1 -yloxy)-1
H pyrazole ESI-M5: mz = 513 [ M+tH] + (48)
4- (2- Fl uor o- 4- met hoxy- benzyl ) - 1-i sopr opyl - 5- met hyl - 3- (
6- O i sobut yf oxycar bonyl - b-Dgl ucopyranos- 1 -yloxy)-1
Hoyrazo ESI-MS: mz = 541 [ MtH] +(49)
\ZLZZZ-HUOI‘(N yl)-
gpr opyI\ 5- (6- O hex-1 -yl oxycarbonyl -
| ucopyrafOs< oxy)-1 H pyrazole ESI-M5: mz
50)
4- (24Fl u 4- met hofy benzyl) - 1- |sopropyl 5- nnet hyI 3-
( 6 ©\Rhenoxycar bonyl - b- Dgl ucopyr anos- -yl oxy) -
H pyrgzol @ ESI-M5: miz = 561 [ M+H + (51 )
4- (2-8l uor o- 4- met hoxy- benzyl )-1

-1.sopropyl -5- gt hyl - 3- (6- O- benzyl oxycar bonyl -
ES"M— I%E%}?ﬂ%ﬁg@- 1 -yloxy)-1 Hpyrazole ESI-Ms. niz
575 [M+H] + (52) 4-(2 FI uor o- 4- net hoxy- benzyl )-1

(36%):%&%&}%3-'#%?;?3}92 L ?}Eo%rag in@érﬁﬁ%ﬁi%o g oxycarbonyl -R}-

5 D-glucopyranos-1-yloxy)-1H-pyrazole

ESI-MS: m/z = 553 [M+H]*

(37a) 4-(2,6-Difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-R-D-
10  glucopyranos-1-yloxy)-1H-pyrazole

ESI-MS: m/z = 517 [M+H]*

(38a) 4-(3,5-Difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-R-D-
15  glucopyranos-1-yloxy)-1H-pyrazole



(53)

4- ( 2- Fl uor o- 4- net hoxy- benzyl ) - 1-i sopr opyl - 5- nnet hyl -
w@ seoQoptsepyl car bonyl - b- Dgl ucopyranos- 1 -yl oxBQFLP2006/064715

H pyrazole ESI-M5: mz =5 11 [ MtH] + (54)

4- (2- Fl uor o- 4- met hoxy- benzyl 38 1-i sopropyl - 5- nnet hyl - 3-

(6- O i sopropyl carbonyl - b-Dgl ucopyranos- 1 -yloxy)-1

H pyrazole ESI-M5: mfz = 5 11 [ M+H] + (55)

4- (2- Fl uor g 4- met hoxy- benzyl) 1-i sopropyl - 5-net hyl - 3-(

6-@ benz ar bonyl b- Dgl ucopyranos- 1 -yloxy)-1
< H 2 9 [ MtH + The conpounds (56)

@ 2d by anal ogy with the procedure
destri bed abeove clains: 1. Method for
sl owi ng the progression of, delaying or

treat/i ng Qnat abolic disorder selected fromthe group
hsting of type 1 diabetes nmellitus, type 2

di abetjes itgel litus, inpaired glucose toI er ance,

hyper gl ycem a, postprandial hyperglycenm a, overweight,

esi t .abolic syndrone in a patient in need

ESI %@ﬁgw@?ﬁ erized in that a pharnmaceuti cal

conposn tion conpri sing a pyrazol e-O gl ucosi de

RN ANGR R A W T M L
5  glucépyranas-tliylokyloTHpgragsiehoxy- benzyl ) - 1
-1 sopr opyl 5-met hyl - 3- b-D gl ucopyranos-1 -
yl oxy-1 yrazol e; (2)
4- (2, 5-dr{ uor o- 4- et hoxy-benzyl ) -1
-ijsopropyl - hy| - D gl ucopyranos-1 -
\0//60 N

ESI-MS: m/z = 495 [M+H]*

(40a) 1-Cyclopropylmethyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-(6-methoxycarbonyl-3-D-
10  glucopyranos-1-yloxy)-1H-pyrazole

ESI-MS: m/z = 495 [M+H]*

(41a) 1-Cyclobutyl-4-(2-fluoro-4-methoxy-benzyl)-5-methyl-3-(6-O-methoxycarbonyl-3-D-
15  glucopyranos-1-yloxy)-1H-pyrazole



yl oxy- 1H pyrazol e; (3)
4- (2, 6-di fluoro-4-nmethoxy-benzyl)-1
WO e@op14spy | - 5- net hyl - 3- b- D-gl ucopyranos-1 - PCT/EP2006/064715
yl oxy- 1H pyrazol e; (4)
4- (3, 5-di fiuoro-4- net hoxy- bef@yl ) -1
-i sopropyl - 5- net hyl - 3- b-D gl ucopyranos-1 -
yl oxy- 1H pyrazol e; (5)
1-cyclob | -4-(3-fluoro-4-nethyl -benzyl)-5-net hyl - 3-
b- D- gl ucgjg\gr anos-1 - yloxy-1H pyrazole; (6)
1-ieycl opropyl net hyl - 4- ( 3 f 1 uor o- 4- et hyl - benzyl ) - 5- et
S - 3- b-DghY ¢ anoy- I>-yloxy-1 Hpyrazole; (7)
1- c@cl obu :

b- yl oxy-1 H pyrazole; (8)

4- ( 4- met hoxy- benzyl )-1 -isopropyl -5-net hyl - 3-
b- D- gl ucgpyranos-1 - yloxy-1 Hpyrazole; (9)

4-Q2- f 0- 4- met hoxy- benzyl ) -1 -isopropyl -5-nethyl - 3-
b- D- glducofyranos-1 - yloxy-1 H pyrazole; (10)

4- (4- Br ormo- 3- f 1 uor o- benzyl)-1 -isopropyl -5-net hyl - 3-
ESIMPndk wopRykapps- 1 -yl oxy- 1Hpyrazole; ( 1 1)
4-(2,3-difluoro-4-nethyl -benzyl)-1
-1 sopropyl - 5-net hyl - 3- b-D- gl ucopyranos-1 - yloxy-1
(422 RU-Br 23-fluoro-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-R-D-

5 glucopyranos-1-yloxy)-1H-pyrazole

Br

(43a) 4-(2,3-Difluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole

10
R¢ 0.49 (silica gel, CHCI;/MeOH 10:1)

(44a) 4-(4-Bromo-2-fluoro-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole
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(12) 4-(2-fluoro-4-nethyl-benzyl)-1

-i sopropyl - 5- net hyl - 3- b-D- gl ucopyranos-1 -yl oxy-
wdbboppraedl e; (13) 4-(3-fluoro-4-ethoxy-benzyl PEWEP2006/064715

-i sopropyl - 5-nmet hyl - 3- b-D gl ucopyranos-1 -yl oxy-

1H pyrazol e; (14) -80 -

4- (4- et hi nyl -benzyl)-1-isopropyl - 5- net hyl -

b- D- gl ucopyranos-1 -yl oxy-1 Hpyrazole; (15)

4- (3-fluorogs4-isopropoxy-benzyl)-1

-igoprop S- et hyI S bbP gl ucopyranos-i -

N X//,%xy 1H pyN-a;
benzyl)-1
-is pr opyl - 87 b- D- gl ucopyr anos-i -

A ; 17)

- 4- met hoXy- benzyl ) -1

/I -5-trifluoromethyl-3- b-Dglucopyranos- 1
-yl oxyF 1 t$ pyrazol e; (18)

4- (4-0brono- 2-fl uoro-benzyl)-1

opropyl - S- et hyl - S- h- D- gl ucopyranos-i -yl oxy-
Rfo'f’ﬁli Iﬁﬁ@?éb@ﬂfl uor o- 4-i sopropoxy-benzyl)-1

-|sopropyl S- et hyl - S- b- D- gl ucopyranos-i - yloxy-1

(a5 GG RpTe-sled noi B B oy B RS P g ngparbony-4.0-

glucdpyrayssaz-glofy)-(H-pytazdle( 4- et hyl - benzyl ) - 1
-1 sopropyl -S-trifluoronethyl-S-b-D gl ucopyranos-i
-yl oxy- A1H/pyrazole; (22) 4-(4-brono-benzyl)-1
iigopropyl AS-triflugrongthyl -S-b-D gl ucopyranos-i
oXy- /
0 N, |

N -
0o

R 0.62 (silica gel, CH,Cl,/MeOH 9:1)

The compounds (30b), (31b), (32b), (33b), (34b), (35b), (36b), (37b), (38b), (39b), (40b),
(41b), (42b), (43b), (44b) and (45b) are obtained analogously.

Example 5:
(46) 4-(3-Fluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-R-D-

glucopyranos-1-yloxy)-1H-pyrazole
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1H pyrazol e; (23) 4-(4-ethyl-benzyl)-1
-cycl obutyl -S-trifluoronethyl -S-b-D gl ucopyranos-i
WO y0000y489H- pyr azol e; (24) 4-(4-ethyl-benzyl) -BCT/EP2006/064715
-(2-fluoro-1 -fluoromethyl-ethyl)-5-trifluoronethyl-3-
b- Dgl ucopyranos- 1 -yl oxy-1 8l pyrazole; (25)
4- (3-fl uoro-4-net hoxy-benzyl)-1-isopropyl-5-trifluorom
et hyl - 3- b-Dgl ucopyranos- 1 -yloxy-1 H pyrazol e; (26)
To 4arf 3-i¢d-cad o-sblutenhyodf bd+3+lLoroi4-methyl-benzyl)-1-isopropyl-5-methyl-3-R-D-
glucélﬂgir%@(;sgg-ﬁoﬁﬁ ﬁ;&%ﬂﬂoies(ot.’s&b,%b‘ﬁ Wsl?[hof,ZEB-t'rime%yY;iyridine (1 mL) was
added (n2thy! chlérofoomete76 spdnpﬁﬁp anxmpelh diineyreaetibni sebytion pak Warmad up in the
y Ye
ice- t%?l{g %olr}ﬁtreo alrfftgr%%x ! d 037?%/ A gﬁ(t Ttieor{_{;hg psoﬁf gh %Iafs ﬁt)eg with Et,0,
washedwgthuagyeouanid€} {1 -MylaootybrmeHapyrdtm oyer( RGHO,. The solvent was
- I I
evaqﬂb_r%fe}d I%hg)(f)ﬂb%/ Feg%é v}ﬁslpulr#fg&) B&%Eﬂ)maﬁ Z%Fé@’ § I|ca gel éDCM/MeOH 25:1-
>3:1) tuaaf&md thehgroduct aeraewh)ie smbde hydr oxyl gr oups of t he
Ynelélq% é ranosyl group are acylated with groups
om (d i s-al kyl jcarbonyl, (G .i
ESI-8Siinky F)AST\MaHbony| , phenyl car bonyl , phenyl - (Ci
- 3-al kyl ) - car bonyl , phenyloxycarbonyl and phenyl - (d
- 3-al kyl )- oxycarbonyl, or a pharmaceutically
The dnllowjrtgatoinposiatis carmbe ebthined dy adaiogy witke thedproeduké tiesaiibed above:
for inproving glycemc control and/or for reducing of
fasting plasma gl ucose,
(47) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-R-D-

glucopyranos-1-yloxy)-1H-pyrazole

ESI-MS: m/z = 513 [M+H]*

(48) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-isobutyloxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole

[

0]
O%\ N/N | ~

ESI-MS: m/z = 541 [M+H]*



of postprandi al plasma gl ucose and/or of glycosyl ated
henogl obin HbAlc in a patient in need thereof
webaraceses i zed in that a pharnaceuti cal conposPCT/BP2006/064715

conprising a pyrazol e-Qgl ucosi de derivative sel ected
fromthe group of conpounds” ?2 1) to (29), or a prodrug
thereof, or a pharmaceutically acceptable salt
thereof, defined as in claiml is adm nistered. 3.

(49)Me{ 21 Bldiofoa4 - mmt sy rieinzy] )- 1-4doprapy §5-nmudh i3 (6 eD-bex-1 eladysarbgnyl-B3-D-

SS| f ' ired glucose tolerance, insulin
gluc?é@lgéc?séﬁ%@ggﬁmgwa?agm met abol i ¢ syndrone to type 2
di abetes nellitus in patient in need thereof

haracterized in t a pharmaceuti cal conposition
/‘é}rﬁr\,smg pyr azol eNQ. 4l ucgsidederi vative sel ected
fromthe & oup of cqyip to (29), or a prodrug
t hereof, or ajpharmcs
t hereof, defi @s in claim1is admnistered. 4.
Met hod for preyenti sl owi n§ the progression of,
del ayi ng or ¢r ing of a condition or disorder
selected fromt gfoup consisting of conplications of
di abetes nellit®s such as cataracts and mcro- and
crovascul ar di seases, such as nephropat hy,
ES"R&W”HE}E%)@"‘H%W opat hy, tissue ischaenia,
5 arteriosclerosis, nyocardial infarction, stroke and

peripheral arterial aqcclusive disease,, i atiept i
SO PR st taae dF T 0ara - riL e Al B parpny-4-0-
gluc6Pyrafss-1-yloRy CTHIPyiasbleg a pyrazol e- O gl ucosi de

derivative selected fromthe group of conpounds (1) to
9), or a progfug thereof, or a pharmaceutically
ept@bl e salt thereof, delyned as inclaiml is
Yinilstered. N : reduci ng t he wei ght or
the weight or facilitating

ESI-MS: m/z = 561 [M+H]*

10

(61) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-benzyloxycarbonyl-3-D-

glucopyranos-1-yloxy)-1H-pyrazole

SN
\
F

ESI-MS: m/z = 575 [M+H]"

15

(52) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-acetyl-R-D-glucopyranos-1-
yloxy)-1H-pyrazole



a reduction of the weight in a patient in need thereof
characterized in that a pharnaceutical conposition

wa@eupnissdhig a pyrazol e- O gl ucosi de deri vati ve BEI/ER1086064715
fromthe group of conpounds él) to (29), or a prodrug
thereof, or a pharmaceuti cal % acceptabl e salt
thereof, defined as in claim1 is adm nistered. 6.
Met hod for preventing, slow ng, delaying or treating
t he degengrati on of pancreatic beta cells and/or the
decliné‘ﬁ? t he functlonallty of pancreatic beta cells

nd/ or fom—Lr ®Wor restoring the functionality
eIIs and/or restoring the

f ncti ona naticreatic insulin secretion in a

[ [ need t hereof characterized in that a

phar ma i cal coﬁbosition conprising a

-O gl ucoside derivative selected fromthe
grou ofoconpounds (1) to (29), or a prodrug thereof,
or a)pharnaceutlcally acceptable salt thereof, defined

S admnistered. 7. Method for

ES'% Mz rﬂ%ﬁghﬁh'hj/ or inmproving the insulin sensitivity

and/ or for treatlng or preventing hyperinsulinena

59 Bk S s i B st b

5 g|ucapyf§ﬁé§1.p@x@-m.p?—agb|g O gl ucosi de derivative sel ected
fromthe group of conpounds (1) to (29), or a prodrug
t her eof or\?/phar maceuti cal ly acceptable salt
therpof, defi\ned as in clgym1l is adm nistered. 8.
t Hod accor ging or hore of the clains 1 to 7
chara® eri zed i phar maceuti cal conposition
conpr {si ng anjyanouwmit 1 ng to 1000 ng of a
pyr azoNe=@y [ gf i vative selected fromthe group
of congounds (1) to (29), or a prodrug thereof, or a
phar@iceutical |y acceptable salt thereof, defi ned as
i ind1 i@ adninistered per day

0
ESI-MS: m/z = 511 [M+H]*

(564) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-isopropylcarbonyl-3-D-
10  glucopyranos-1-yloxy)-1H-pyrazole

ESI-MS: m/z = 511 [M+H]*

(65) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-benzylcarbonyl-3-D-
15  glucopyranos-1-yloxy)-1H-pyrazole



with respect to an adult patient. 9. Method according
to one or nore of the clains 1 to 8 wherein the
w@2d078mM893 s an i ndi vi dual di agnosed of one or POI/EPDG6/064715

the conditions selected fromthe group consisting of
overwei ght, obesity, vi scera®4 obesi ty and abdom nal
obesity. 10. Method according to one or nore of the
claims 1 to 8 wherein the patient is an individual who

oWs one, nore of the follow ng conditions:

a dasti nvé?ood gl ucose or serum gl ucose
rati on gy-€ 91Q ny/dL, in particul ar

gre e ot han ) a postprandi al plasma
gl ucose/ equal r than 140 ng/dL; (c) an

HbAl ¢ v to orgreater than 6.5 % in
parti cul to or §reater than 8.0 % 11. Method

to/one or nore of the clainms 1 to 8 wherein
i an individual wherein one, two, three
the followi ng conditions are present: (a)
obesity, visceral obesity and/or abdom nal obesity,
ESIMS: Mz Fi59dM#Hlle bl ood | evel 150 ng/dL, (c)
HDL- chol est er ol bl ood Ievel < 40 ng/dL in femal e

patients and < 50 in male patients, @é{g%epa _
The §9%‘PB‘I‘“Q§ (BPL8 6@ r@ta'ﬂ%‘bbhﬂﬁ‘ yawith the Hre described
5 abod 00d pressure 85 mmHg, (e) a fasting blood glucose
| evel 110 ng/dL.

accor ¢in
the patie
or nore o



12. Method according to one or nore of the clainms 1 to
11 wherein the patient is an individual for whomthe
woe@abvmset with netformn is contraindi cated apdl/BP20061G64715
has an intol erance against netformn at therapeutic
doses. 13. Method accordi ng@%'one or nore of the
clains 1 to 11 wherein the patient is an individual
with insufficient glycem c control despite treatnent
Patent Claimsre or nore anti di abeti c drugs. 14. Mt hod
according to one or nore of the clains 1 to 13 wherein
the pyrazol e- gl ucosi de derivative i s a prodrug
1. seMethaedof prewerting. slowing tid progrgssionaé, deldyingor tr2@ling a metabolic

dlsofcﬁfr sﬁlggtea?romag JS édng%@ﬁ%ﬁ t?pé ]i“a PB%%S Qrge“allﬂu?ttyﬂg P Elabetes

on o
melllbuDirhpaieoyglwose }dleragceu thperglycerplaapesiplhyd ial yperglycemia,

overﬁr%@? o%gm ong@ggl &Sgndﬁ%"% 536' r)Da%gFlﬁb R%Ed t#e%of%haractenzed in that

") OXY a oxycar
a phlaa‘naqdubcal campositidn eamngquﬁazdje-@glpcmldeadenvatlve selected from

the cord| E.,g;({ %gg tg@@&,isq&% sglt thereof. 15. Method

Zrern t he prodrug of a
pyrazol e- O gl ucosn de derivative is selected fromthe

(00 2, SRR S b A 3 RS 1

phadaxuddrupyramlé,y acceptabl e salt thereof, or fromthe

P R A D bﬁsyw it
6- Qldmﬂlh-bwazmdaonyl b- D- gl ucopyranos-1 -yl oxy) -
Hp le: (65 .
O &(Ziﬁbvérs-e‘*ﬁa%thmb%&15\89?@83!'#?‘%'1%?-&-1%1%99@??%5:1-
O yixigobyepakamry| - b- Dgl ucopyr anos-
(4) 4-(3,5-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-B-D-glucopyranos-1-
yloxy-1H-pyrazole;
(6) 1-cyclobutyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-3-D-glucopyranos-1-
yloxy-1H-pyrazole;
(6) 1-cyclopropylmethyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-3-D-
glucopyranos-1-yloxy-1H-pyrazole;
(7)  1-cyclobutyl-4-(2-fluoro-4-methoxy-benzyl)-5-methyl-3-B-D-glucopyranos-1-
yloxy-1H-pyrazole;
(8) 4-(3-chloro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-
yloxy-1H-pyrazole;
(9) 4-(2-chloro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-
yloxy-1H-pyrazole;
(10) 4-(4-bromo-3-fluoro-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-yloxy-
1H-pyrazole;
(11) 4-(2,3-difluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-
yloxy-1H-pyrazole;
(12) 4-(2-fluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-yloxy-
1H-pyrazole;
(13) 4-(3-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-yloxy-
1H-pyrazole;



1 -yloxy)-1 H pyrazole; (66)

4- (4- brono- benzyl)-1-isopropyl -5-trifluoronethyl-3-(6-
w@ombhsgy car bonyl - b- Dgl ucopyranos- 1 -yl oxy)PAT/EP2006/064715

H pyrazol e; (67)

4- (4- et hyl - benzyl ) - 1- cycl ob 8§t - 5- trlfluororrethyl 3-(6

- O nmet hoxycar bonyl - b-Dgl ucopyranos- 1 -yl oxy)-

H pyrazol e; (68) 4-(4-ethyl-benzyl)-1 -(2-fl uoro-l
(14 f I4u((4|ce1h|aylmdnzyu)-myéoprcﬁ}yl-ﬁinﬂéthpm@ yéopyrenos Drpdryeiy-c a

rbonyl

D- gl ucopyranos-1 -yl oxy)-1 H pyrazol e; (69)
I?Oro 4- met hoxy- benzyl)-1-i sopropyl -5-trifluorom

(1 5¢t My43-fBro(<ﬁ4®uptd‘pmxy—©animpyisopbpﬁ-@hmdwpsmmpyranos-1 -

-yI ,”_E; %}frazol e; (70)
4- (y TaoP¥e4%%ret hyl - benzyl ) - 1-i sopr opy! - 5- net hyl - 3- (6
(1 6) OAn(etﬂmwztaméimwyLbenlzyl) ﬂ)-ugipmpwrﬂétbﬁ-slrswc_{;loaqp)ﬁahos-1 -

p 4- (4-i sopropoxy-benzyl) -
Q’K‘B‘Pﬁa gé‘?lr%'t hyl - 3- (6- O net hoxycar bony! -

(17ty Dg (2-opy-4-angiBoxylbenyVIPAYgoptogH-Bitrifioed reth 1320 -D-

4

fluoro benzyl)-1-isopropyl - 5-net hyl - 3-(
LH:BPW@Q% @Mgw%ﬂa@%héopyrangs v -yl oxy) -1

(18')"' W(ﬂ&i&@hﬁe H{uoBd-benzyl)-1-isopropyl-5-methyl-3-B-D-glucopyranos-1-yloxy-

4- (4
carl

; et h¥l - benzyl ) - 1-i sopropyl - 5- net hyI 3- (6- O net hoxy
%- Dyl ucopyranos- 1 -yloxy)-1 H pyrazole; or

(19@ mh@tfrme&wns&paddoxy%ﬁ ARbpropHLE-michfi-8 HW-D- gl&opyﬁﬂogﬁ
dfﬂ razol e- | ucosi de derivative selected fromthe
ar @6

ends ( 1) to (29), or a prodrug thereof,

(2097 @(zm@fmx‘eﬁwxy%w) AESOBRIPHS-hetI-B- G—bﬁjll%fpyraﬂ%JﬂWg(y

as in claim

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

1H-pyrazole;
4-(4-ethyl-benzyl)-1-isopropyl-5-trifluoromethyl-3-R-D-glucopyranos-1-yloxy-
1H-pyrazole;
4-(4-bromo-benzyl)-1-isopropyl-5-trifluoromethyl-3-3-D-glucopyranos-1-yloxy-
1H-pyrazole;
4-(4-ethyl-benzyl)-1-cyclobutyl-5-trifluoromethyl-3-B-D-glucopyranos-1-yloxy-
1H-pyrazole;
4-(4-ethyl-benzyl)-1-(2-fluoro-1-fluoromethyl-ethyl)-5-trifluoromethyl-3-3-D-
glucopyranos-1-yloxy-1H-pyrazole;
4-(3-fluoro-4-methoxy-benzyl)-1-isopropyl-5-trifluoromethyl-3-3-D-
glucopyranos-1-yloxy-1H-pyrazole;
4-(3-fluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-yloxy-
1H-pyrazole;
4-(2,3-difluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-
1-yloxy-1H-pyrazole;
4-(3-fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-B-D-glucopyranos-1-
yloxy-1H-pyrazole;
4-(4-ethyl-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-yloxy-1H-
pyrazole;

or a prodrug thereof wherein one or more hydroxyl groups of the B-D-glucopyranosyl

group are acylated with groups selected from (C,_sg-alkyl)carbonyl, (C,.4s-alkyl)oxycarbonyl,



10

15
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1 for the manufacture of a nedicament for a

t herapeutic nethod according to one or nore of the
wa@b@rosi8dst o 15. 17. Medi canent or phar maceut i BEI/EP2006/064715

conposition for use in a nethod according to one or

nore of the clains 1 to 15 'C%?Tprisi ng a

therapeutically or prophylactically effective anpunt

of a pyrazol e-O gl ucosi de derivative selected fromthe

phemylcaniporyf, pbenykmnﬁalksl(l)kitarbonw,Zih)enyloxy-?rhwngbmdg;ﬁehgk(g@ﬁ-ag(yl)-
| . thereof, define
oxyc%ibcﬁ){ﬁ’% Fégﬁmg'%%"féﬁéa% P g‘%ﬁ%‘%%ﬁ?é%g?’de derivative
selected fromthe group consisting of: ( 1)

: - - di fl uor o- 4- met hoxy- benzyl )-1
'S adf}?'é%%?%ogyl -5-net hyl - 3- b-Dgl ucopyranos- 1 -yloxy-1
H pyrazole; (2)
4-(2,5-di fl uoro-4-nmnmethoxy-benzyl)-1-isopropyl -5-net hyl
-3- b-Dgl ucopyranos- 1 -yloxy-1 H pyrazole; (3)
2. 4- Meiieoddof impronglglyesio cpntios mngioy fot rédusingaf ydstibg plasmal glucose,
- 3- o S - - vl - e . . .
of pgslirahaethiE R AL EAR ancloref WS G1ct BEPBAR R ML ina ppgqtin
need Berénf Cgadractefyedindkath pharmageuticil-goynpasitior corfipiising a pyrazole-O-
glucégl{ig g{erﬁ%gg% %%Ié%tég’ YBH%}% gao@_p;ﬁkgééb?grgd%ﬁgi t)o((g?)n BF4 B}’(Jdn?g thereof,
or a phaydcepticatly hoeepitatle gal{ tBefdof) aleinett ainitjdimilein admjnigterede
t hyl - 3- b-Dgl ucopyranos- 1 -yloxy-1 H pyrazole; (7)
1-cycl obutyl - 4- (2-fl uor o- 4- met hoxy- benzyl ) - 5- et hyl - 3-
3. b- Method tqrypreveotingl slowing, delaying or reversing progression from impaired

glucose tolerance, insulin resistance and/or from metabolic syndrome to type 2 diabetes
mellitus in a patient in need thereof characterized in that a pharmaceutical composition
comprising a pyrazole-O-glucoside derivative selected from the group of compounds (1) to
(29), or a prodrug thereof, or a pharmaceutically acceptable salt thereof, defined as in claim
1 is administered.

4. Method for preventing, slowing the progression of, delaying or treating of a condition
or disorder selected from the group consisting of complications of diabetes mellitus such as
cataracts and micro- and macrovascular diseases, such as nephropathy, retinopathy,
neuropathy, tissue ischaemia, arteriosclerosis, myocardial infarction, stroke and peripheral
arterial occlusive disease, in a patient in need thereof characterized in that a pharmaceutical
composition comprising a pyrazole-O-glucoside derivative selected from the group of
compounds (1) to (29), or a prodrug thereof, or a pharmaceutically acceptable salt thereof,
defined as in claim 1 is administered.

5. Method for reducing the weight or preventing an increase of the weight or facilitating
a reduction of the weight in a patient in need thereof characterized in that a pharmaceutical
composition comprising a pyrazole-O-glucoside derivative selected from the group of
compounds (1) to (29), or a prodrug thereof, or a pharmaceutically acceptable salt thereof,
defined as in claim 1 is administered.

6. Method for preventing, slowing, delaying or treating the degeneration of pancreatic
beta cells and/or the decline of the functionality of pancreatic beta cells and/or for improving
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yl oxy-1 H pyrazole; (8)
4- (3-chl or o- 4- net hoxy- benzyl ) -1
WO e®op143py | - S- net hyl - S-b- D- gl ucopyranos-i - yl BREER2006/064715
H pyrazole; (9) 4-(2-chloro-4-nethoxy-benzyl)-1
-i sopropyl - 5-net hyl - 3- b- D'g&facopyr anos-1 - yloxy-1
H pyrazole; (10) 4-(4-brono-3-fluoro-benzyl)-1
-i sopropyl -5-net hyl - 3- b-D gl ucopyranos-1 - yloxy-1
and/er estaing Itieg fupctiondlity 4f p@n@eaticfHetro cells andiorr ngstoringrihe Functionality of
paniep SRS secialB) WA pafeft f e FROR SRz it
pharmageplicap gomSdsitisintopmpBising - miramtep Orgupside deriyativeyselected from the
| e; - (3 [ 0q4- VA -
arouf F¥E RSyt FEl b2z bisRIEieRl M b imafece.ldl sopeptable s
therédfpdefinedlae in ¢lai) 1 is administered.
4- (4- et hinyl -benzyl)-1-i sopropyl - 5- et hyl - 3-
b- D- gl ucopyranos-1 -yl oxy-1 Hpyrazole; (15)
7. 4- Mettiddfor maiptaisiop ang/oxiprpoeviag the-idsulin sensitivity and/or for treating or

provgh P oSl e o i S ERRAE A e r preor
charactedpedipythat% pharmhaceutioalebmplosiien berbpiisingd pyrarae-O-glucoside

derspty§ el TBH e 8din rkblppuncs (111028, or 2 prodyg herept, ora

phaimzDeglicady pgoeptadde dalt thereof, defined as in claim 1 is administered.

8. Method according to one or more of the claims 1 to 7 characterized in that a
pharmaceutical composition comprising an amount of 1 mg to 1000 mg of a pyrazole-O-
glucoside derivative selected from the group of compounds (1) to (29), or a prodrug thereof,
or a pharmaceutically acceptable salt thereof, defined as in claim 1 is administered per day
with respect to an adult patient.

9. Method according to one or more of the claims 1 to 8 wherein the patient is an
individual diagnosed of one or more of the conditions selected from the group consisting of
overweight, obesity, visceral obesity and abdominal obesity.

10.  Method according to one or more of the claims 1 to 8 wherein the patient is an

individual who shows one, two or more of the following conditions:

(a) afasting blood glucose or serum glucose concentration greater than 110 mg/dL, in
particular greater than 125 mg/dL;

(b) a postprandial plasma glucose equal to or greater than 140 mg/dL;

(c) an HbA1c value equal to or greater than 6.5 %, in particular equal to or greater than 8.0
%.

11. Method according to one or more of the claims 1 to 8 wherein the patient is an
individual wherein one, two, three or more of the following conditions are present:
(a) obesity, visceral obesity and/or abdominal obesity,
(b) triglyceride blood level 2 150 mg/dL,



10

15

20

25

yl oxy-1 H pyrazole; (19)
4-(2-fluoro-4-isopropoxy-benzyl)-1

WO e®op143py | - S- net hyl - S-b- D- gl ucopyranos- 1-yl ORGF/LP2006/064715
H pyrazol e; (20) 4-(2-fluoro-4-ethoxy-benzyl)-1
-i sopropyl - 5-net hyl - 3- b- D'g$%copyr anos-1 - yloxy-1
H pyrazol e; or a prodrug thereof wherein one or nore
hydr oxyl groups of the b-D- gl ucopyranosyl group are
a)l aH&Ii dﬁotdstegoldllmxi led eckOadg/ME amfefr@le patients and < 50 mg/dL in
8- al k c‘%%o
(G .is- 5 Y xycar bonyl , phenyl car bonyl , phenyl - (C
- @)al h)sy$tohxablbommesswberf§mcmmd-dg auhy Hiaatotic ploed pressdre 2 85 mm
- 3-al kvl )- oxycarbonyl, or a pharmaceutically
acceptdble salt thereof. 19. Pyrazol e-O gl ucosi de
dé)i vatfastieg dlbodmilicoge tevelct 41GmgRiLchar act eri zed i n t hat
it is a prodrug, wherein the hydrogen atom of the
hydroxyl group in 6-position of the b-Dglucopyranosyl -
group is replaced by a group selected from anong

12. henyﬁ()%] 584&(@@@511?? %}4% or(ng?re(sof tﬁle l%YA %?xg?]ogw%'}grein the patient is an

oxycar Sxycar bon
indl\klrhlat)fbrcwhbmnylle trthmanplwah naeimrtmrcaﬁ cgnteaindigated landalwho has an

intolbl3REE BbaindSne YRR Rertbdlicaside derivati ve accordi ng

he™ group consi sting of
(30a)

t -Db | )zl - 5. Lo
-3‘%8%6% bk 902 10 SR o e Cip s £ 8519 Wbl TG Pkt s an
individlyay Mﬂtbohmfﬁc(emtg)ycemlc control despite treatment with one or more antidiabetic
drug% (2, 3-di fl uoro-4-net hoxy-benzyl)-1-i sopropyl - 5- net hyl
3- (6- Cet hoxycar bonyl - b-D-gl ucopyranos-1 -yl oxy)-1
H pyrazol e;

14.  Method according to one or more of the claims 1 to 13 wherein the pyrazole-O-
glucoside derivative is a prodrug selected from the group of compounds (1) to (29) defined
as in claim 1, wherein the hydrogen atom of the hydroxyl group in 6-position of the B3-D-
glucopyranosyl-group is replaced by a group selected from among (C,_s-alkyl)carbonyl, (C/.¢-
alkyl)oxycarbonyl, phenyloxycarbonyl, benzyloxycarbonyl and benzylcarbonyl, or a
pharmaceutically acceptable salt thereof.

15. Method according to claim 14 wherein the prodrug of a pyrazole-O-glucoside
derivative is selected from the group of compounds (30a) to (45a), (30b) to (45b) and (46) to
(63) defined as in claim 20 and 21, or a pharmaceutically acceptable salt thereof, or from the
group of compounds (64) to (73)

(64) 4-(3-fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(65) 4-(4-ethyl-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-methoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole;

(66) 4-(4-bromo-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-methoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole;

(67) 4-(4-ethyl-benzyl)-1-cyclobutyl-5-trifluoromethyl-3-(6-O-methoxycarbonyl-R-D-
glucopyranos-1-yloxy)-1H-pyrazole;



(31a) 4-(3-fluoro-4-ethoxy-benzyl)-1
-i sopropyl - 5- net hyl - 3- (6- O net hoxycar bonyl -
wh2@7glasedpyranos-1 -yl oxy)-1 H pyrazol e; (31 BJT/EP2006/064715
4- (3-fluoro-4-ethoxy-benzyl)-1
-i sopropyl - 5- et hyl - 3- ( 6- O'é?%bxycar bonyl - b-
D- gl ucopyranos-1 -yloxy)-1 H pyrazole; (32a)
4- (3-fluoro-4-isopropoxy-benzyl)-1-isopropyl -5-net hyl -
(683- (d6(4catbylibenyy ntfiydro-1kiudrarhetbgipsthyd RS -riflliorophedbyt3-(6-O-
H-?'%ét 5 ?r‘ Oﬁq%—é- nps-1-yloxy)-1H-p le;
4- (LHPHE (9 Y5 qu%CSBXV- B%HZ\S/‘?")’- 1-| %’Eﬁﬁ)gpyl -5- et hyl -
(693- (46(3GRiormAysthdgrhenzyip4 Bapropyb fitrifuoesméthyh3-@+@) - 1
H pyr.azol e; _
o PP EBEBiogb I oo B IR TH-RVEBB by - 5- et hy
(70) 3-%@-fmrti-howetﬁ%mbﬁmﬂ-1-isbpfbpgl-i"ol-ﬂw-a¥(6&3-i}netl')dx96‘arberi|yl-f$-
Hpyrazole: (3
4- %9 9%‘?W?rﬂngﬁ'y|§%%B¥{§g%%nzyl )-1-i sopropyl - 5- net hyl
(71) 3-4( @-i§3rbEosy hRERY Jiso plogyt-8Instayd B- @rd-encthoxy tarsynyl-B-D-
H pyrazol e; &3403% _
4- @IPPYEPeS- Ay b1 Ry BFOenzy! ) - 1-i sopropyl - 5- net hyl -
(723 (4SRRI RDAYStRENYBBNZYI)-D-iSdpabpyE-8 RSN BS(E10-nYdtRoRyarbonyl-
H pyrazol e; %345) _
4- (‘%DTQ“&S’PU? 05-d VP RPYERZREY | ) - 1- i sopr opyl - 5- net hyl -
(732; (45('4Qih*lfb‘éhﬁﬁ)"-b-%bfopy%ﬂr&ﬁyﬂ-eqmﬂ-ﬁ%i'carhb@m)Di
pyrazol e; 335a)
4- (GHPPYEPS-A-YIPHLXH-PHERRRW ) - 1- i sopr opyl - 5- et hyl - 3- (6
- O net hoxycar bonyl - b-D gl ucopyranos-1 -yloxy)-1
H- pyrazol e; (35b)
or a pharmaceytisaly aceartable satetrof-- 1- i sopr opyl - 5- net hyl - 3- (6
- O et hoxycar bonyl - b-
16. Use of a pyrazole-O-glucoside derivative selected from the group of compounds (1) to
(29), or a prodrug thereof, or a pharmaceutically acceptable salt thereof, defined as in claim
1 for the manufacture of a medicament for a therapeutic method according to one or more of

the claims 1 to 15.

17. Medicament or pharmaceutical composition for use in a method according to one or
more of the claims 1 to 15 comprising a therapeutically or prophylactically effective amount of
a pyrazole-O-glucoside derivative selected from the group of compounds (1) to (29), or a
prodrug thereof, or a pharmaceutically acceptable salt thereof, defined as in claim 1.

18. Pyrazole-O-glucoside derivative selected from the group consisting of:

1 4-(2,3-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-
glucopyranos-1-yloxy-1H-pyrazole;

(2) 4-(2,5-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-
glucopyranos-1-yloxy-1H-pyrazole;

(3) 4-(2,6-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-
glucopyranos-1-yloxy-1H-pyrazole;

4) 4-(3,5-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-



D- gl ucopyranos-1 -yl oxy)-1 H pyrazol e; (36a)
4- (2-fl uoro-4-net hoxy-benzyl)-1-isopropyl-5-trifluorom
we@tduylo1489% 6- Oret hoxycar bonyl - b- D- gl ucopyr anosPAT/EP2006/064715
-yl oxy)-1 H pyrazole; (36b)
4- (2-fl uoro-4-net hoxy- benzyl ?1 1-isopropyl-5-trifluorom
et hyl - 3- (6- Cet hoxycar bonyl - b-D- gl ucopyranos- 1
-yl oxy)-1 H pyrazole; (37a)
4- ( @uCopyrdriosdrylexy-tiphcyglebenzyl ) - 1-i sopr opyl - 5- nnet hy
| -3;(6- t ho ar bonyl - b-D- copyr -1 -yl oxy)-1
(5) H py-&&gg{gylﬂ(%oro-g-n¥ethy|-l?)enzﬂ}-g-me?l)&l-g-%ﬁ-gjfuco%yran&-1 -
4- (doky-tiHipyraavle: 4- met hoxy- benzyl ) - 1-i sopropyl - 5- net hyl
Ol ATRrB NGBS Miord 4Bt FEEN 8 Rathyi b BY) ¢
4- ( Quéopdrdriogd-yiexy- titph@zglebenzyl ) - 1- i sopropyl - 5- nnet hy
s S B AL MR R SRR g ddeiosh-
4- (yloky-tiHfpyrseble: 4- met hoxy- benzyl ) - 1-i sopropyl - 5- net hyl
(B)Hsbé-?%gﬁg)gz%%@g&xycar bo_n en;zyl)tf‘_l -%o%lro%geg-me?ﬁy?-%:ﬁl-D:gftljc%)r() |)a_ cl)s-1-
1- cylexyoiMlpytazéief 3- f | uor o- 4- et hyl - benzyl ) - 5- net hyl - 3- (
6- O net hoxycar bonyl - b-D- gl ucop}/r anos-1 - Bl oxcy) -1
O pﬁ%fgla}pw-p@gmxy-benzyl)-1-|sopropy -5-methyl-3-B-D-glucopyranos-1-
1- cylexydipytazbref 3- f | uor o- 4- et hyl - benzyl ) - 5- et hyl - 3- (
6- G- et hoxycar bonyl - b- D- gl ucogyranos- 1 -yloxy)-1
(104 pg,-l(da-gmn@-3-(ﬂg@rg)benzyl)-1 -isopropyl-5-methyl-3-B-D-glucopyranos-1-
1- cyiekyR PR dzoRE hyl - 4- (3-fl uor o- 4- et hyl - benzyl ) - 5- met
hyl - 3-(6- "met hoxycar bonyl - b-D-gl uco?yr anos- 1
(11) y| 443 $-difluprgydmetiyl-benzyblglyisopropyl-5-methyl-3-8-D-glucopyranos-

ﬁ- lcy_gbggnqurm&yl -4-(3-fluoro-4-nethyl -benzyl) - 5- net

(12) Y 4_1-(2_-%u<;ro-4-methyl-benzyl)-1 -isopropyl-5-methyl-3-3-D-glucopyranos-1-
yloxy-1H-pyrazole;

(13)  4-(3-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-
yloxy-1H-pyrazole;

(14)  4-(4-ethinyl-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-1-yloxy-1H-
pyrazole;

(15)  4-(3-fluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-
1-yloxy-1H-pyrazole;

(17)  4-(2-fluoro-4-methoxy-benzyl)-1-isopropyl-5-trifluoromethyl-3-3-D-
glucopyranos-1-yloxy-1H-pyrazole;

(18)  4-(4-bromo-2-fluoro-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-
yloxy-1H-pyrazole;

(19) 4-(2-fluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-3-D-glucopyranos-
1-yloxy-1H-pyrazole;

(20) 4-(2-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-R-D-glucopyranos-1-
yloxy-1H-pyrazole;

or a prodrug thereof wherein one or more hydroxyl groups of the B-D-glucopyranosyl group
are acylated with groups selected from (Ci.ss-alkyl)carbonyl, (C,.ss-alkyl)oxycarbonyl,
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et hoxycar bonyl - b-D- gl ucopyranos-1 -yloxy)-1
H pyrazol e; (41la)
wd2eyolasbut yl - 4- (2-f | uor o- 4- met hoxy- benzyl ) - 5- Pet/AP1008064715

(6- Oret hoxycar bonyl - b-D- gl ucopyranos-1 -yloxy)-1
H pyrazol e; (41b) -92-
1-cycl obutyl -4-(2-fl uoro-4-nmethoxy-benzyl)-5-net hyl -
(6- Cet hoxycar bonyl - b-D- gl ucopyranos-1 -yl oxy)-1

pherhylcpa]bcawbl @hefyl2@).s-alkyl)-carbonyl, phenyloxycarbonyl and phenyl-(Cs.5-alkyl)-

oxycs Aﬂvﬁ hgmﬁéc‘éﬁﬂcoaol?%%%b'ts]blelsél?tﬂ&fe%ﬁy' 5- ”E‘t hyl-3- (6-

arbon pyr ancs
H pyr azol e; (42b)

4 {34 a%l%ra Igg.lcog ﬁg dgrl\g%pé %E&r&m ?ooaéﬂ{l)% ct?arga%r%ed |§ tI‘a@ itis a

oxyca ucopy anos
prodfug:;ym'@zmm the t(yd@)en atom of the hydroxyl group in 6-position of the 3-D-

aluodpiandyibblb ¥ RobcEbD UG AR ded rdR AMGBNL; oMoy, (.o

ucopyranos
alkyl)b)gy:alzbnoylephe(nzgz[bbyycarbonyl benzyloxycarbonyl and benzylcarbonyl ora

phadiicuzll setBiatis sdiFhaleol, e Gy anosr 1 ol oxyy 1

H pyrazol e; (44a) I

4-4- -ber - 1- 6+
0. & &é#@@;@g%@%&@%ﬁa ST CE, Bt o s ok groue
con&i&stimgrt:&zol e; (44b)

Q - 5¢ hyl - 3- ( 6-
(30@ g’)%y@rogony E%}&%ﬁé}ﬂﬁiod&)rpénog}gf 5 %qé&bylbs"’i(;%?@'ly (
H pmﬁmVeaer%ﬁ)D glucopyranos-1 -onxy) 1H -pyrazole;

(308 &5 BB ’H?étﬁé’iy 6’%&8@/ J)'S TheRLRENY q56n@t hyl -3- (6

oxycar
H- pgzihaxynad)onylém-lﬁ)-glucopyranos- -onxy) 1H pyrazole

(31%2}( z (%lﬂﬂgrroA éthgﬁ Bgllbzyﬁelnlégﬁrz)pgl d r%8f?1§:P§’Xé O5m£[l.’?15§%arb%n9l6

oxycar
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(31b) 4-(3-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-R3-
D-glucopyranos-1-yloxy)-1H-pyrazole;

(32a) 4-(3-fluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
methoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(32b) 4-(3-fluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(33a) 4-(2,5-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
methoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(33b) 4-(2,5-difluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(34a) 4-(2-fluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
methoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(34b) 4-(2-fluoro-4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(35a) 4-(2-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(35b) 4-(2-fluoro-4-ethoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-R3-
D-glucopyranos-1-yloxy)-1H-pyrazole;



D- gl ucopyranos-1 -yloxy)-1 H pyrazol e; or
phar maceutically acceptable salts thereof. 2 1.
woyooanolses O gl ucosi de derivative sel ected fronmPCTEP2006/064715
group consisting of: (46)
4- ( 3- Fl uor o- 4- met hyl - benzyl ‘)9:1=i sopropyl -5-nmet hyl -3- (6
- O et hoxycar bonyl - b-D-gl ucopyranos-1 -yl oxy)-1
H pyrazol e; (47)
(364) ( 2-(Hiuanoet-rhetteixirbrpzyhehrisppropy-5-sifiporomethyb-3#840ry | - 3- (
6- O - - c -1 -yl oxy)-1
N L A AR S
(36b) s é12-Gpgro-bmethoy{beBzy()6t-Soprpult S irifingroaetiom3H(6-O-
b- D gl -1 - - 1 .(49)
4 (SHRTRRIARE T duodheb by Mg Rutie
(37a) sé1{2 6aiflucte-AandthdxybenzylP1 isoprdpyl-Syrhethylea(Be0ny | -

- oMM bl VL ¢ o™
(37b) s é{2 6gifluoto-AandthdxybendyIix Fisopoopyt-&rrbethylt 3-(6-O-
- PRI B Byt e 51 )
(38a) s é4{8.5alifluoto-AandthdxybendyIBl esopydyk-paoethy8{6-O-
+- (SRS aRRE o ics ipRILAE B a0 ) o s
(386) O443 6tdifluorde4-Dopthaxysyanayipd -isapropyl-5xpgthl-34659+ azol e;
1 (NPT en Y- ERSIBSEPYS T YR ERIBRT 5. ot iyt 3.
(398) A pydphityl-(Seiudre-4bm@hygthenay)-5-amediyl-B-(6yD-methoxycarbonyl-
H pi’i-rlf-éfakgbyranos-1 -yloxy)-1H-pyrazole;
(39b) 1-cyclobutyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-(6-O-ethoxycarbonyl-3-
D-glucopyranos-1-yloxy)-1H-pyrazole;
(40a) 1-cyclopropylmethyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-(6-
methoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;
(40b) 1-cyclopropylmethyl-4-(3-fluoro-4-methyl-benzyl)-5-methyl-3-(6-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;
(41a) 1-cyclobutyl-4-(2-fluoro-4-methoxy-benzyl)-5-methyl-3-(6-O-
methoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;
(41b) 1-cyclobutyl-4-(2-fluoro-4-methoxy-benzyl)-5-methyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;
(42a) 4-(4-bromo-3-fluoro-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;
(42b) 4-(4-bromo-3-fluoro-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-R3-
D-glucopyranos-1-yloxy)-1H-pyrazole;
(43a) 4-(2,3-difluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-(6-O-
methoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;
(43b) 4-(2,3-difluoro-4-methyl-benzyl)-1-isopropyl-5-methyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;
(44a) 4-(4-bromo-2-fluoro-benzyl)-1-isopropyl-5-methyl-3-(6-O-methoxycarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;
(44b) 4-(4-bromo-2-fluoro-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-R3-



(54) 4-(2-Fluoro-4-nethoxy-benzyl)-1

-i sopropyl - 5- net hyl - 3- (6- QG sopr opyl car bonyl -
wh2@7glasedpyranos-1 -yl oxy)-1 H pyrazol e; (55)PCT/EP2006/064715

4- (2- Fl uor o- 4- met hoxy- benzyl ) - 1-i sopropyl - 5- et hyl - 3-(

6- O benzyl car bonyl - b-D-gl ucdpyranos-1 -yl oxy)-1

H pyrazol e; (56)

4- (4-ethyl -benzyl)-1-isopropyl -5-trifluoronethyl -3-(6-

O eDiglucopgranosylkyloxy)-Dhkpycaole; anos- 1 -yl oxy) -1

Hs pyr, X .

R B e e e Sa et A e
O eflidglcopyramost1-yloxy)EHtpyraepgr anos- 1 -yl oxy) -1

pyr, ; :

=3) CYEF RO B Ry er by oo H S AR P
6- COgdlimmpycapbd agdxy)-bHpyrambgpyr anos- 1 -yl oxy) -1
H pyrazole; (59) 4-(4-ethyl-benzyl)-1 -(2-fluoro-1
-fluoromet hyl -ethyl)-5-trifl uoronethyl-3-(6-0et hoxycar
bonpharmac@utghilcamepblessalis thdreofy) - 1 H- pyrazol e; (60)
4- (3-fl uoro-4-net hoxy-benzyl)-1-isopropyl-5-trifluorom
et hyl - 3- (6- Cet hoxycar bonyl - b-D- gl ucopyranos-1
-yl oxy)-1 H pyrazole; (61 ) 4-(4-isopropoxy-benzyl)-1

21.  PRAPARRY gufRER ity ol g ABRY R oL opging of

4- (3-fluoro-4-net hoxy-benzyl)-1-isopropyl - 5- et hyl - 3- (
(46& %@g@gﬁé?ﬁ@g%&%én&)-ﬁti%;548;S’ﬁ)é[rﬁé‘tﬂ?l‘-&(é-é'-e%‘é@y&&rbonyl-
4- (M4Dbegiboppytaeos-tyjoxy)-il epyrazple; - 5- net hyl - 3- (6- O et hoxyc

473" DY 1o PR B ARDST-isbprob B HstnyI- SHE .86 8kyearbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(48) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
isobutyloxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(49) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-hex-1-
yloxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(50) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
phenoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(61) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
benzyloxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(52) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-acetyl-R-D-
glucopyranos-1-yloxy)-1H-pyrazole;

(53) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-propylcarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(54) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-
isopropylcarbonyl-B-D-glucopyranos-1-yloxy)-1H-pyrazole;

(55) 4-(2-Fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-benzylcarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(56) 4-(4-ethyl-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-ethoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole;

(57) 4-(4-bromo-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-ethoxycarbonyl-f3-
D-glucopyranos-1-yloxy)-1H-pyrazole;



or pharmaceutically acceptable salts thereof. 22. A

phar maceuti cal conposition conprising at |east one
w@yooanoises O gl ucosi de derivative of claim 18, BOIERDO@064715

21, or a pharmaceutically acggpt abl e salt thereof.

(68) 4-(4-ethyl-benzyl)-1-cyclobutyl-5-trifluoromethyl-3-(6-O-ethoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole;

(59) 4-(4-ethyl-benzyl)-1-(2-fluoro-1-fluoromethyl-ethyl)-5-trifluoromethyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(60) 4-(3-fluoro-4-methoxy-benzyl)-1-isopropyl-5-trifluoromethyl-3-(6-O-
ethoxycarbonyl-R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(61) 4-(4-isopropoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-3-D-
glucopyranos-1-yloxy)-1H-pyrazole;

(62) 4-(3-fluoro-4-methoxy-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-
R-D-glucopyranos-1-yloxy)-1H-pyrazole;

(63) 4-(4-ethyl-benzyl)-1-isopropyl-5-methyl-3-(6-O-ethoxycarbonyl-R-D-
glucopyranos-1-yloxy)-1H-pyrazole;

or pharmaceutically acceptable salts thereof.

5 22. A pharmaceutical composition comprising at least one pyrazole-O-glucoside
derivative of claim 18, 19, 20 or 21, or a pharmaceutically acceptable salt thereof.
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