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CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
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[0004] Plasma glucose is normally filtered in the kidney in the glomerulus and
actively reabsorbed in the proximal tubule. Ninety percent of glucose reuptake in the
kidney occurs in the epithelial cells of the early S1 segment of the renal cortical
proximal tubule. SGLT2, a 672 amino acid protein containing 14 membrane-

25  spanning segments that is predominantly expressed in the early S1 segment of the
renal proximal tubules, is likely to be the major transporter responsible for this
reuptake. The substrate specificity, sodium dependence, and localization of SGLT2
are consistent with the properties of the high capacity, low affinity, sodium-dependent
glucose transporter previously characterized in human cortical kidney proximal

30  tubules. In addition, hybrid depletion studies implicate SGLT2 as the predominant
Na'*/glucose cotransporter in the S1 segment of the proximal tubule, since virtually all

Na-dependent glucose transport activity encoded in mRNA from rat kidney cortex is
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gl ucose transporter previously characterized in human

cortical kidney proximal tubules. In addition, hybrid
waelepbesdisen studies inplicate SGLT2 as the predpei/nsavws/034359
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because inhibition of SGLT1 could also have serious adverse consequences as is

25  illustrated by the hereditary syndrome glucose/galactose malabsorption (GGM), in
which mutations in the SGLT1 cotransporter result in impaired glucose uptake in the
intestine, and life-threatening diarrhea and dehydration. Selective inhibition of
SGLT?2 in diabetic patients would be expected to normalize plasma glucose by
enhancing the excretion of glucose in the urine, thereby improving insulin sensitivity,

30 and delaying the development of diabetic complications, in the absence of significant

gastrointestinal side effects.



[0007] General inhibitors of SGT 1& 2 activity are
unattractive therapeutically because inhibition of
w®Eaiodl3aeul d al so have serious adverse consequRCIYES2085034359
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st ereoi soners, and prodrug©®®sters thereof. [0011] The
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[0012] The present invention provides for a compound of formula I,

pharmaceutical compositions employing such a compound and for methods of using
such a compound. In particular, the present invention provides a pharmaceutical

20  composition comprising a therapeutically effective amount of a compound of formula
I, alone or in combination with a pharmaceutically acceptable carrier.
[0013] In addition, in accordance with the present invention, a method is provided
for treating or delaying the progression or onset of the diseases or disorders described
herein, wherein a therapeutically effective amount of a compound of formula I is

25  administered to a human patient in need of treatment.
[0014]  The compound of the invention can be used alone, or in combination with

one or more other agent(s) active in the therapeutic areas described herein.
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conposition conprising a therapeutically effective

anount of a conpound of formula |, alone or in
w@oovbiosasd on with a pharmaceutical |y accept abl BCT/US2005/034359

carrier. [0013] In addition, in accordance with the

present invention, a nethod is provided for treating

or H@Ilélyu ngutihes aynehedsis srayitled for dusaténg the diseasesdis Jefined gbove
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[0018] The follow ng analysis was utilized to
reasonably predict the inpact on plasm gl ucose for
wao b@sodapounds anal yzed in the matrix above. [BOWL/8$2005/034359
Mal e Sprague Dawl ey rats (Charles River) wei ghing
250- 275 g were made di abetic by a single
intraperitoneal injection of streptozotocin (Signm) at
65 ny/ kg, prepared i 40C) 0.01 Mcitrate
buffer. Four days | aj S e bled in the fed

state. 0'35 C cted via the tail tip and
anal yzed f gl by the gl ucose oxidation nethod
with a d ucqet

ole (Bayer). Mean bl ood gl ucose
| evel s ranged fr e 450-550 ng/dl [ 0020] On t he day of

the experinment, the c di ssol v n the
vehicl e conprised of gg\ﬂ Fv;f\(%a CRMPO °1(§®"%M'@ iho
ni M Sodi um Di phosphat e. Rat s were wei ghed, random zed
into 4 groups with 6 rats in each group, and dosed

or ajdoy7m t A stetriedinchectart a0ovk, 681Y k@n@funﬂ befoeaiRdadonstrate
The total volune for gral gavage was m / kg body

dei Gtverablschapcteristipsig alliof @efcefs&orméeswé«nwé ds» P’P]éi ﬁpmﬂ@md of
cag

o r Rl (T O R R it

t ai [pomnpy)astahihty%prowpqubonulatsm (sielftifecindic8®0) andmggasiye results

;glal 32 glgg eﬁlc acti v1 oszuedle% )gre c;[eg logco%e@%ﬁ%g&%tl)h a

G uconet er Ellte (Bayer) A. Statistical Data Analysis

tnd per corimnaibAL BRotodiERoR (O3 AAHERRE SIFIHIES

wer g perpryidtfifor ity A DeReMidatiby 6€BloodGlhédst ESRLt in
anal yses (T tests, or ANOVA followed by Fisher's test)

conpar i n¥frentorpteciedreated;Pisbiptic Bats vehi cl e control s)
st af(](ﬁﬁ f ORI ?ollldﬁfli g%ﬁ{ﬁﬁsoﬁtﬁlﬁga(ﬁ% sgﬁaby}ﬂf:dlct the ﬁ%né)act on

cal progra ess
0. Oplawwms glocuss fatereembnipoursis asatlmedsut ﬁhc alalnx abogni fi c ant

(s MR or §lats Bmge b h e R Ry Bl T e g made

Comanandty b‘s&%ﬂlgﬁﬂh!rﬁbeﬁtbﬁbdl’ irg&ttion ofidplozAGEIR (Sig@ah)ed 65 mg/ke,

Aging Conditi
prepared in fresh cold (4°C) 0.01 M citrate buffer. Four days later, animals were bled

in the fed state. Whole blood was collected via the tail tip and analyzed for glucose by
the glucose oxidation method with a Glucometer Elite (Bayer). Mean blood glucose
20 levels ranged from 450-550 mg/dl.
[0020] On the day of the experiment, the compound was dissolved in the vehicle
comprised of 5% m-Pyrol, 20 % PEG 400 and 20 mM Sodium Diphosphate. Rats
were weighed, randomized into 4 groups with 6 rats in each group, and dosed orally
with the vehicle or 0.1 mg/kg of the compound. The total volume for oral gavage was
25 1 ml/kg body weight. After dosing, the food was removed from the cages and the rats
had access to water ad lib during the experiment. Blood samples were obtained from

the tail tip at 0, 30, 60, 120, 180, 240 and 300 minutes following drug administration.
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[0022] The follow ng procedure was utilized to access

the chem cal stability of the conpound 3 in the
wQe@sesmasy of commonl y used exci pi ents and typiRBEl/US2005/034359

anti oxi dants. [0023] The drug substance was triturated

in a nortar pestle with the respective antioxidant, )

andBlohe glupdsg avds pmplyzhdbyithy shceseoxidetion wethed witk e iGhicepetsr Elite

Iisg]%gr'n the follow ng table. Sodium netabisulfite

and ?;'I ated hydroxyl anisole (BHA) were used as
antioxidants in this study. BHA was used at two

levels, 0.01%w w and . 0.5% w w, and sodi um
met abi suMfi téot%'a?gcﬁg)é‘aa éf‘alo@fs?'f)l% w w. For sanpl es
st opeghjat #Ralcd it fmehnHRdBuco VWARE aftBiFerWaScHabiged 96l

into the vials and they were tightly capped. The |

dr utphiokecdt grairiimappaindeerq peropped yising Miceasel Exerdeptatisfisal analyses
di f : " i or A
R L e i
anaVopgilscon@olspeem derfermad ugngiMiwgesofidixgelam heztatiaticahprogram
OoXI ou

atj.ve instabil.ity,.i s_(co ds. 1. ..4.and .5).
e SR A8 ot e SR e Bt
1®exci pients that are comonly used in solid dosage
fornms. TABLE 1 Common Exci pients in the Presence apd .
Abstince TPttt PEANGATE oS EhUrO) dariaa i PRt gy Labile
Eval uat i pfisauticTASE R i P edoh 4T Roni AP UsEl SOHPENARbS,2

Conditions for Stability Studies of Drug Excipient
Bl ends umder Aseadernted Agirg Gepditiorsondi tions |11,

P | f . ] i .. ote
Lol o, b P st SRS S SR o
1ot thatompount 8rim fieptdsencageoingnortiptsed exdipieite awhtypigani ¢

in man jds thi ghly desirable. In vitro clastogenicity
st uti"@&"“BSvi de” one early indication of the potenti al

car pepg|eni Thé yrugbubdtab@wRuititedih @ nfclat pestlagitp etrapedtive
was utilized to predict the in vitro clastogeni cltg
act #nfioxigarss anddhgnired inghe drni stateyeth otherickeiBicRs {istd iy
c ARABARHHAL S R@ 8RB ¥ug RtRMFIRkNAnBR (BHA) were
pot ent1 al” of conpounds of
20  used as antioxidants in this study. BHA was used at two levels, 0.01% w/w and 0.5%
w/w, and sodium metabisulfite was used at 0.01% w/w. For samples stored at
40°C/73% RH and HIL/uv, oxygen gas was purged into the vials and they were tightly
capped. The drug-excipient blends (A — D) were placed under the different
accelerated aging conditions listed within the second table for 1 and 3 weeks prior to
25  HPLC analysis. Compounds that did not have any apparent oxidative instability
issues (compounds 1, 4 and 5) were found to be chemically stable in the presence of

excipients that are commonly used in solid dosage forms.



interest to induce structural chronosone damage in
Chi nese hanster ovary (CHO cells. If the chronpbsone
wael200898448% significantly el evated beyond the bBCRUSWOFIOB4359
| evel, this is evidence that conpound has cl astogenic
potential. The detection of _a significantly el evated
| evel of chronpsonme danmage TﬁBPﬁ'ig]s assay i s considered
an 1 . . S
Car 1 SRR TR EPARTRI A Apyehpbr £hfinig s Employed
cont r ol idariggStatildy Evaluaginncef RrptoB@e. DrageEysipiéntiBlends
controls i = !
exposur e Without—S9— acti-vatHopughgcipient Bsnd Oapivg o
for the 3 per phsur verlenzy it h
M t onycin } . phajniZg € di [%Ped| 4.
steril e walestoseBydradsi ni stra 21#he | 69Apoudidd of
i nt erest CMiceotystallinoceliSksect10dn [[@227] | IO st4XK
sol uti ons |ipyPDVSO of the conpheind (ef 1 n{eépest| were

prepared {pRiglab@kditachi gh jconcenbpat | pn, thepmg her
| ow. Ali qUiet &pBYidbRKIYRNI CT €[ g@ntral, T owpand| hi gh
dosi ng sol 3i9§153ta‘9§{ Xc%%é ecred foihipw ng U7 epg gent of

g

oo |
VA
e _wth rat-

1
|

® -
4 A

the CHO celps and sthsequent|ys gl yzedpgdererme

t he concel +Gh e—cofpount \0] et €St SIIC
concent r at .ﬂﬁgngﬂi St cdwerel basedon—the—res 'g',js af a
non- GLP s ¢SauPm ST fumarsie | 'y r ande f miing | O-

n
Ty

cyt ot oxi Ci Jtil?ﬁmt assay Wit 0.0he }3% nd_ofl-
interest. Once the upper limt of solubility of the
gompound of interest was deygpfired in DMSO, that DVSO
solution is added to culture nmediumto determ ne

ef f ect s cDoplitiars fosBtabilidy Studies bf BrenExwpicetBlends wrisr of
t he conpound of interes .n the

t d,.].
range-findi ng cytot oﬁ?ﬁ°8‘%‘?r$ﬁ§§%%‘§eﬁs{3§?%{‘?w t he presence

(3 hr) and absencg (20 hr) of rat-Tiver (S9) enzynes.
The hi ghest concentration tested was fomev | 5000
ng/ M, or the |ini|Condi#iono| ubility. BASEES dn the
sol ubi l'ity/ m scibiflity/rangefindi ng ¢ icity (ATP)
?ssay results, si» 5”5"?61(%@3){ at+onfs wet'e setegcted for
esting 3
25°C/60%RH (closed) 1
3
40°C/75%RH-0O,- (closed) | 1
3
25°C-0,-HIL/uv (closed) 1
3

III.  Protocol for Study C: Cytogenetics Study in Chinese Hamster Ovary

10 Cells
[0024] Early identification of potential therapeutic agents that could be oncogenic
in man is highly desirable. In vitro clastogenicity studies provide one early indication
of the potential carcengenicity of a compound’. The following protocol was utilized

to predict the in vitro clastogenicity activity of compounds of therapeutic interest.
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in the full cytogenetics study. Test Article
Concentrations [0028] The DMSO stock sol ution of the

w@e vposasd of i nterest was | OOX concentrati on OPCT/H82005/034359
hi ghest test-article concentration to be used in the

foil assay. Six concentrations are tested. The

cyt 808X ci Clesweydcifyeugsarrsiictesyadeizadining thapoterdiahel compounds of
fingj {: i ial ei [

For Hie: i ke SR MR Re SE 0 in Ehintle 8RB p10)
M ¢disotikthsdirehdsomeplhmsgeDh/BE)ificantiadideated oeybndrhe dickground
cul ture, mediumfo [l treatnment qroups. .. riental
Pes | P02s Fasp e fsarpob i teh iR Plenit B iR it
5 r egipiEEintlg eRVfted [Ehd of XipembsoRittdamagheia itign assdyBis@Bnsidered an
follows: Treatment Goup Flask LD. 3 hr 3 hr 20 hr

Dos Il2ier AlgentlésiHamass-wi th S9 wi t hout without Sol ution
Concentration S9 S9 Concentration ( g/m) (nmg/m) DVSO
1-2 17-18 33-34 Cone. A of Cmpd. of interest 3-4 19-20
35-36 Cofe. HesftArtigiCawieriand &oatrol Arifrley1- 22 37- 38

Con of . [ r - 4 .
of 281 o bio tor gt SR uig R SRty tp My gl
10f ivateMiBshycinl € T& tRe/3-ABandi2044 eCaere withofit SOotivatioh and
interest 13-14 29-30 45-46 Mt in.C- 31-32 - aloi .
o DTy e for ey g oSS T s p Bath Gomyein
15- &6ind cyclobhdéphamide were diluted with sterile water.

B. Administration of the compound of interest

15 Concentration Selection
[0027] Two stock solutions in DMSO of the compound of interest were prepared
— one being a high concentration, the other low. Aliquots of the vehicle control, low
and high dosing solutions were collected following treatment of the CHO cells and
subsequently analyzed to determine the concentration of the compound of interest.

20  The concentrations selected were based on the results of a non-GLP
solubility/miscibility/range-finding cytotoxicity (ATP) assay with the compound of
interest. Once the upper limit of solubility of the compound of interest was
determined in DMSO, that DMSO solution is added to culture medium to determine
effects on pH or osmmolality. Eleven concentrations of the compound of interest

25  were tested in the range-finding cytotoxicity assay both in the presence (3 hr) and
absence (20 hr) of rat-liver (S9) enzymes. The highest concentration tested was 10
mM, 5000 pg/ml, or the limits of solubility. Based on the solubility/miscibility/range-
finding cytotoxicity (ATP) assay results, six concentrations were selected for testing
in the full cytogenetics study.

30



D. Test System [0030] The CHO cell |ine was derived
froman ovarian biopsy of a femal e Chi nese hanster.
w@200693448%€d in this assay (CHO WBL) were ori gi P@i/iug2005/034359
obtained fromthe Iaboratory of Dr. S. WIff,
Uni versity of California, San Francisco. The cells
have since bdsst Atfisle Gonsentrationsi nt ai n kar yot ypi ¢
st afvobslt y. THQDMszﬁlﬁbcﬁ éoﬂl%oﬁ‘@?th@gorﬁ‘ﬁ/o%ﬁégﬁn &t @aéwm of

T4 hours with a nodal chronpbsonme nunber of .
Th ecayetritetion ef th@hughwmeyt -anidaié cqmpgmraflm toloa gest iy e full assay Six

stablllt .and bat.e i nat

denrer B BES ] P PR 3D e R AR e
fIs eﬁndm\g $thdy dﬂdﬂlﬂj(led\lﬂfeaeﬂlai ldéhtieh factorefor tha Iﬁlvg/ lowEe doses. fALgel
tubes for cell harves oton| c treat

fi xSy ol fSq b (SERy \RPlPﬁ TohlGs DS Feased r?o‘éFOfééﬂtk‘rﬁe
COr FRSRRATEH NN0rdatRS grofigdi tional Iy, m croscope slides
prepared fromthe f| xed cells bared the sane nunber as
the centrifuge tube. Mcroscope slides were coded by

an |ndependerE gﬁfh%ﬁ%ﬂ)e;ngﬂ an unbi ased-cytogenetic

anal ysi s for chronosone aberrations. Pernmanent | abels
10ver foasdif i XdeIﬁaatetduEules)d/dﬂbsdsmﬂﬁﬁ cadh.trelixpet grogn (Tht experimental
nmet odol 0g HilOSZ The chronosone aberration assay was
con V&t andard procedures by exposing

cul tqt,l{a%nt@frou CelTS tTo arpmxapmum of four
concentrations of theh-estzaf ti ChewaS Walidg as t OFhl®ominal
positive and vehi cl e vamasp r edti®pt h whtkvet NSoluEt | vat €chcentration

test system treatnment wasS?or approxi fatcgitgtio hfugand
for ?J) hr and in thp S9 activated 7 8 {m#n) system

e rl2 STt aBPd ¢ Aetivati on—
(oodsr sﬁfe%goi

nﬁre§ }r%t abq] - aéﬁ’ﬂ/at iFon (S9) system
ConSéoﬁ eds Arfc of 12 glz _g(pl rat=liver S9—

( POsdndTbl m#rnte@t) d-foact bags asmmell —as salts and
cof aehOEStCmbef hieRdl napcentsmt i apaof S9, salts, _and
cof anhoF sf dnfpd.@Kiogemous-1et absl | c4aéd i vati on

Mitomycin C - 31-32 - 0.01 0.1
Mitomycin C - - 47-48 0.005 0.05
Cyclophosphamide 15-16 - - 1 10

D. Test System
[0030] The CHO cell line was derived from an ovarian biopsy of a female
15  Chinese hamster. Cells used in this assay (CHO-WBL) were originally obtained from
the laboratory of Dr. S. Wolff, University of California, San Francisco. The cells
have since been subcloned to maintain karyotypic stability. This cell line has an
average cycle time of 12 to 14 hours with a modal chromosome number of 21. The
cells are routinely monitored for karyotype stability and potential mycoplasma

20  contamination.



(S9) systemwas 10 M/m ( 1 %v/v) Aroclor
1254-induced rat-liver S9 (postmtochondrial)

wo e@essy 2.5 MM MgCl2"6H20, 1.25 nmM PCT/US2005/034359
gl ucose- 6- phosphate, 10.3 mM KO, 1nmM NADP, and 12.8
nmv Na2HPO4. Preparation of Target Cells [0034]
ExponenﬂialIﬂdgﬂﬂkﬁh@mC}K)VBL cells were seeded in

rC@?gr? ﬁ L- gfs‘H%ngHurgh Br}ﬁ?‘%eg ﬂse\cgl {l p}e%g%/_)& %%Efglhﬁekfeczivlluﬂl%rically.

U ni Centrifuge maéﬂ‘osédlleﬁtmﬁymntoﬁﬂ:@ﬁamfghﬁ’m)d fitation were labeled with
appr ox 0.5 x 10 cells/ 2 J1ask. The S
i R e NN o R S R Y
At NMSPRET Bor thedlRd 631isHaled the saie GalbdrAs Blelcehtfifugd Ab4
hr. Treatnment of Target Cells [0035] On the day after .
cul Migrescpnsi slidest wasp codep by aniindeieadens absarvenis ar wiiizsedgytogenetic
a%'éﬁ?(n‘ o%?ne bt bR, §ernﬂﬁgﬂ :l)é%eﬁ wetd R 6 ¥he coded
out neta ICc activation, the dosing is done In
t heslidespl et e nedlun1descr|bed above. For the 3-hr
exposures, in the presence of S9 netabolic activation,
the nmediumis identical to that as descri bed above,
1@xcept tlhath iBxpealsstal Metho@blagy bovi ne serum and
contains the S9, salts and cofactors. After, the hr
tr 03t hhe Framesoe ehBRIORATAOBIS Cen%a@fq%wsaﬁng’ard
med 3R Qi@}pé‘{ 1§%eulttunﬁ of@i—lbscem 10384 mYHuSrH on2>9§ %@érﬁraﬁons
buffer sa Pe conpl ete medi um and returned
t 0 6ffiBe feftCitingd BrwellGaltd e lpbsiﬂveofnd Veliielp bag®I<Cah ke rof@dHlated

;An f{e?ﬁ%ksetfqgg%fe@qf Y ng)r %fgoé a f;;éq—ﬁ &%}g ?8 PF :;Pélflg ang St9ha%tivated
1§or&§% téﬁéngpﬁ&ﬂ%%%ﬁiéBy 1.5 times a cell cycle of

approx emd will be added to the
cultures at a flnal concentration of 0.1 ng/m, 2-3 hr

prior to cell 003 Cell s were harvested by
tryp5|n|zatléﬁ Pﬁé@@%ﬂmﬂ centrifugation and an

al | e93] Waghd SRMRMSs etaBEllcRdciiVARN ($P s¢hénh coRIAIDT @i Aroclor
percent viable cells. The cel
1254-induced rat-liver S9 (post-mitochondrial) fraction, as well as salts and cofactors.

20 The final concentration of S9, salts, and cofactors in exogenous metabolic-activation
(S9) system was 10 pl/ml (1 % v/v) Aroclor 1254-induced rat-liver S9 (post-
mitochondrial) fraction, 2.5 mM MgCl2e6H20, 1.25 mM glucose-6-phosphate, 10.3
mM KCl, 1 mM NADP, and 12.8 mM Na2HPO4,

25 Preparation of Target Cells
[0034]  Exponentially growing CHO-WBL cells were seeded in McCoy’s SA

medium supplemented with 10% fetal-bovine serum, L-glutamine (2 mM), penicillin
G (100 units/ml), and streptomycin (100 pg/ml) at approximately 0.5 x 10° cells/25
cm? flask. The flasks were incubated at approximately 37°C in a humidified

30  atmosphere of approximately 5% COx in air for 16-24 hr.
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count and percent viability was used to determ ne cel
growmh inhibition relative to the vehicle contro

W@ 2oob084a%9 city). The remai nder of the cells weP@I/US2005/034359
swollen with 0.075 MKC, washed with three
consecutive changes of flxatlve (et hanol : gl aci al
acetic acid, Breatmenypl Targpifedisand stored overnight or

! onﬁﬁﬁﬂgr o COF?&‘J& Tt <lbu¥tu1?e ittiatio Ot tRRAE ﬁle }nqgacs're l&‘gd with

cel y centriflgation an resus
i n freshshediumaFontbe 3-Tnd 2Q1hsp>qansucsrw1¢ifouf ing@bolakctiwmting rthe

applled t cope I|d r-drjied. The

PP o ot T Bl i s 1680 B0 ek Bt § ool in
ﬂDUﬂf(‘;@&%serﬁﬁ OEB% aRDb ol ciNEgion,ahd delédﬁaé Msnttcal 0GR s described
Based on the o e t oxi ci m ni m of three
coneRNErHEFREHet | %@P g@& zvawfi%f»ere% @M@Qﬁé? sats 9A
anabfgdisrs, REREHABILY treARBA SN BH WaSuttnRAdboli€ AURAtdI Bredium
cell count or mtotic index by >50% were not eval uat ed

f or wehespirgiedriee eeBerinssd imdth phosphate bulifayspline; refedyyitheqpgwlete
tha&egﬁ&%ﬁﬁl%E%%g&ﬂﬁg%kﬁ%F% can i nduce chronosone

aberratlons are unrelated to a direct clastogenic
leffect of the testarticle. ' A mninumof 500 cells

fromeach sli and t er flask was eval uat ed
for the freqt@‘ﬁ'ﬁp‘&mﬁgﬁﬁg ?sﬁ%ﬁﬂst osis (mitotic index)
andod3én ni MuhdM hat it fihé O dpprokBhdtsly D@ hefre Meliaitietrdahient was
t he freguenc of nuneri cal aberratlon le5(€olypI0|dy and

endb%eéd pisihaiyest e CorppARds 4 APPaRIpmAtE giseellspcle of
%%I?g*al ?te 8; 1%'Hrse@cﬁge%¥1 \%llll b%%ﬁde\ﬁ%ﬁle%ﬁlﬁfrgsdaag Bhal éoncentration
str T hironosone aberrati ons two |

ura ndependent

1evabtmi Lghs,.2- Ol priofiRphases cont ai ni ng 21 2
chronosones were eval uated. The two i ndependent

evall¥37l on§&elliowere banysstordy tgsipization aQigctad by prnifagatignand an

fl a§1k1 ema%fé&omttara@@ﬁﬁﬁe e CelFQRAR AR eérbéa@vfa% cells. The cell
structural chronosone aberrations. plicants noted I|f

t hes@mhandmeresnindatality gtas ased 40 drigrmanechgl graovtls yrhdhtitdou relatiye to the
o AR L] POl O RSB AR sl g s v
2Th eKmurﬁmehedamdl thyqeesnsaéutiab eliangdsi of fizative(mdthatdi %lamal acetic acid,
D), GEPAH PP U IBBRLFAPPETRRIE S To prepare
eXabfidas dne @NY were collected by centrifugation and resuspended in fresh fixative.
The suspension of fixed cells were applied to glass microscope slides and air-dried.
The slides were stained with Giemsa and permanently mounted.
25
G. Chromosome Aberration Analysis
[0038] Based on the observed cytotoxicity, a minimum of three concentrations
was selected for chromosome aberration anélysis. Generally, concentrations that
reduce the cell count or mitotic index by >50% were not evaluated for chromosome
30 aberrations, since there is evidence that excessive cytotoxicity can induce

chromosome aberrations that are unrelated to a direct clastogenic effect of the test

-11-



the nean aberrations per cell were cal cul ated and
reported for each treatnent group. Chronmatid and
w0 sweisasati d gaps were presented in the data BPCI/US2065/034359
not included in the total percentage of cells with one
or nore g errations or in the frequency of structural
abearh@le | onsAx perimee df 508cellsifiom e slasahy svesslites parélask was
fre aper r ant ce St.r ral uneri cal
wn s VRS e R o TS P gl el and b be 100
Fi shigéticcellGbreWasluateEfbr e fRqidpay 6f rdierivdl 9Bertdtions (polyp101dy
frequency of aberrant cells of each treatnent

wi tHRGaredplicaiient diroarsechpkeaE Haskrd O elabsss ot eperate
Osél{dbé’ V@%rg 's@d?@cf fop stfubffrd] chidfosche AR atidns i)y ad indbgendage

eve hran-Armt age test was used to neasure
doseysab@p@ns inmestspham cantglmneél =@ dhraregspmes weiegralpgted. The

t he dat e te arti [
oo oo OB iR SR80 Pl o
aber0oahdtayhasesdsr doncdnaaisedor smruatudxb sleememnmm)emalomnmmhcants

Wi th one or nore concentrations bei ng StatIStle(a ¥ t
berran

si gited 1€ dhgte pusabsrsorsre neigiaiale dupdp gustoxigHy oyerl

mﬂ %e }%ﬁage%'dbyer%dqmﬂelfﬁmts RUbpneRyARk, exceed the range
oric negative or vehicle controls may be judged

as not biologically significant. Test articles not

denonst rﬁtl n%tsﬂnsﬂzﬁtﬂ %iﬁ@%ly significant increase in

aberrations were con 0 be negative.l. Criteria
f or [0839)Ac e’éhﬁ @inhter AﬂB@ms[o@ﬁlfb&}itlms dound) the pbrcamaps@figtructurally

berrat i d . ble if th :
ol FERRER L -G e LA CHBY (15 P GO b s ppigres end

15Ul fhb iREn Mesrhati@spedicl] vade talsulBRASAd Ire!i)orted for each treatment group.
chronosone-aberration frequency that is statistical l(}/d
ed in

si grRPmatichgndisochrpmnatiooepps pre projented dn the databpibgye nefinclu
dangg gl 'E@Itcérﬁ %el}%ﬁm&e\()?moﬁ:' a%eﬁ'ﬁmnﬁ 91l mcﬂ't’é fréﬂ'u@&y of

must not “excee as an average) .
ar t stokcmral abertaiast peatelk B‘@tlmcglweelw&d Q%tée frsmm}dofedomﬁmt gells

é(uraf O)%Iuc Ieltﬂl%.(q,l)(was perf? 1ng {heri*“ls%%“ %(%&l{é]stt Ple F1§lﬁzr s test

mt %rlc I'n OX C served
2Mhi gh%dse@mmhfeqfairwne tHELﬁeqtld‘mey bm*errmﬂceltsl of ehch tﬁ:latnl‘mt group

at \tzvﬂl?that of the solvent control. In the event of a positive Fisher's exact test at any test
article dose level, the Cochran-Armitage test was used to measure dose-
responsiveness. As a guide to interpretation of the data, the test article was
considered to induce a positive response when the percentage of cells with aberrations
25  was increased in a dose-responsive manner with one or more concentrations being
statistically significant (p<0.05). However, values that were statistically significant
but do not exceed the range of historic negative or vehicle controls may be judged as
not biologically significant. Test articles not demonstrating a statistically significant

increase in aberrations were concluded to be negative.

30
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limt of solubility, or its dosing concentration [imt
(i.e., 10 mMMor 5000 ng/m ), or its limt of volune

W@ 20%p3448he assay was consi dered acceptabl e. JPCT/US2005/034359
Criteria for a Positive Response [0041] The response

to the test article was deenmed positive if the
fol | owi ng criGréteria ferran Aeceptable Assagt i stical |y

Si 9oy icant %Rxﬁ%‘f@oxﬁﬁ&&@%ﬁaﬁ&h da%Ehglv&%EﬁH@@g ‘i’efble if the

abelrant ce S was nonstrate ng t
exatflotvémpterite?ip waresmett | sti cal | y SI gni fi cant (p<5%

I ncrease I n t:? ﬁéomsstonec n tré:somn sft% qﬁlg %Prease n
denonstr at ed © POERPARY A st

freasure dﬂlﬂﬁﬁosbﬁhs-abmtﬂéﬁ ﬁe@,&ncﬁhaﬂé‘lﬂaﬁﬁﬁwlymig’nﬁﬁﬁht adthe 5%
damaged net aphases exceeded t he upper Iirrit of

hi st ori clayel: negative control levels (i.e., mean + 2
standard devijgti ofge ércén e\:SIec!iﬂl fas€d ﬁ@tﬁﬁﬁa@és ifl K1RURRik te-control
REFERENCES F THE C ION 1. Snyder RD, and

G een JWultprep mustewt O?fcede@/ g@érﬂbﬁmw&ei)ty of market ed

phar maceut i ca)s S HA& f@s a?{‘clﬁ fl%?s'i ?tEco dfgngge"st dé§ §§ 8sh0lg1§ #éhibit some

169. 2. Evans etec
1ehem cal cymid:agsrse., ﬂeﬁuced\m ddﬁlcbm edmitogdlintien). If(ﬂme:lytouadicity

nmut agens, princi pals a met hod ect

New Vor Ve OHEA) e e roen Eaion: g g Ted aftele S el s e
1-29. 3. IRhest bRy, ks Wsifpedddesntridn 1Eaile(/i/%n 10@1\4 or 5000
Carrano AV, Heddl e JA, MFee AF, WIff S and Wassom

JS.  NManmid/nBnor ity ligivef vehne (R0%). thegiseay g eprstdercd g ecaipble.
a report of the U S. EPA's CGene-Tox Program Mitation
Res. 1981; 87: 143- 188. 4. Glloway SM Bl oom AD,
IResni ck M I\/Hi‘l@tai-ihrfoﬁl—[’osumedlmp«msg Archer P, and

Zei

ot B od B s Rebd e refleOH Rt R 8 oy Mins
cel tserid@gpRre: son of 22 conmpounds in two
1) Statistically significant (p<5%) increase in the percentage of
aberrant cells was demonstrated using the Fisher's exact test.

20 2) A statistically significant (p<5%) increase in the chromosome
aberration frequency was demonstrated in the Cochran-Armitage test used to
measure dose-responsiveness.

3) The mean percent of damaged metaphases exceeded the upper

limit of historical negative control levels (i.e., mean + 2 standard deviations of

25 the vehicle-control groups).

REFERENCES FOR THE CYTOGENIC SECTION
1. Snyder RD, and Green JW. A review of the genotoxicity of marketed
pharmaceuticals, Mutation Research. 2001; 488: 151 — 169.
30 2. Evans HJ. Cytological methods for detecting chemical mutagens. In:
A. Hollaender editor. Chemical mutagens, principals and methods for their detection.
New York and London, Plenum Press. 1976: vol. 4: 1-29.
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| aboratories. Environ Miutagen. 1985; 7 : 1-51. 5.

Scott, D., Danford, N., Dean, B., Kirkland, D., and
wRe@whasd8on, C. Invitro chronpsone aberrati on BEEHYHN5/034359

In BJ. Dean (ed.), Report of the UKEMS Sub conmttee

on Cuidelines for Miutagenicity Testing, The United

Ki ngdom Envi PeestasrRiaiu WitBegeer Mo Brswgn |G dgmrana AV kiedde JA,
O.E%CFQJAE%M@PSS ar{glo\fvagsglﬁtJ §n %ﬁ!ﬁﬁfﬁ bt ﬂJ—vcii/o [.1\?1 infw&o C}J%genetic
vitro manmal 'an chr onbsone aberration test:

Or gamsdyzad ieport Hithe B BBAT cGeédodparPatgram. MnwtideRed. dftehiT: 143-
Par'kﬁs8 Adopted 2 1st July, 1997. 7. Swi erenga SHH,
Heddl'e JA, Sigal EA, G lnman JPW Brillinger RL,

Pougl as LR anchiidesy SMNBloER. AIRGCSHTE M) 8dhr @it BIE N kamura F,
based on_a %urve of current practice in ?enot oxicity

t estThg - apofeiedih Sevelprmentf brigdaerapenl forn Bifosstpscnctic
Si S{e8irpNh ORRkiLhaisieh cellS: EBhPSREn HRIBIRIpoRYARNY two/ 79
Chi nese | ung and human %anhocg/ e cultures. Mutation

Res hereteries) §gvirongMataga 19927: 1851.Gal | oway SM  Aar dema

MJ, |shigate tygJd L ki , ' )
Mbsesso % ansé&éo 'U%iin\f&?i’ %éigg% Bf’rlﬂéﬁﬁh\?\lgﬁéi’ %’g@%ff fcl)éafci)s 8’nc'ln
10 n vikrd chrotresdmd duerretitmenyo e BdbBeanged. ) Reporhif the iTGEEMS Sub-
Research. 1994. 312: -261. 9. Hillard.CA . Arnstrong
. e 6 CuideRies Bs ML GBI Jirtek, TR HEARHED Sm

Chr prrasanenaldnfagéd SHakety. M98s; hre4rel ated to

cytotoxicity of nonnmutageni c chem cals and netabolic

poi sons. 6 EnviQRrP-NEvidRiea i iestinpdgmicsls: Ny g71336vitrg,

Gal |9\ 1iaMhrSd BR*%b&ati¥n AR89 (BERIMSO IR FRORITi8 Chisation

in vitro: Experience in industry and the case for an
1uppard Dévelopment, Pasisi dapped Aistiuly, 83%r r at i on assay.

Envi ron I .agen. ; ; 0%L.:1.0 .

fol | ow n%/bab AW GEEA Spftp Heuard gﬁ‘p%g%}-eﬁé\ Gl 8y, Eiffinger R,

nmet Dyligl&stGR amd Ngdtmann ER. Recommended protocols based on a survey of current

practice in genotoxicity testing laboratories, IV. Chromosome aberration and sister-
chromatid exchange in Chinese hamster ovary, V79 Chinese lung and human
20  lymphocyte cultures. Mutation Research. 1991; 246:301-322.
8. Galloway SM, Aardema MJ, Ishidate Jr. M, Ivett JL, Kirkland DJ,
Morita T, Mosesso P, and Sofuni T. Report from working group on in vitro test for
chromosome aberrations. Mutation Research. 1994; 312: 241-261.
9. Hillard CA, Armstrong MJ, Bradt CI, Hill RB, Greenwood SK, and
25  Galloway SM. Chromosome aberrations in vitro related to cytotoxicity of
nonmutagenic chemicals and metabolic poisons. Environ Mol Mutagen. 1998; 31:
316-326.
10.  Galloway SM. Cytotoxicity and chromosome aberrations in vitro:
Experience in industry and the case for an upper limit on toxicity in the aberration

30 assay. Environ Mol Mutagen. 2000; 35: 191-201.
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TBS = tert-butyldinmethylsilyl THF = tetrahydrofuran

Et 20 = diethyl ether EtOQAc = ethyl acetate DMF =
wWa@lewensuBo f or mam de MeOH = net hanol Et OH = et he@DUSTOM$34359

= 4 dinethylaninopyridine n-BuLi = n-butyllithiummn

= hr = hour(s) L =1liter niL =

m | |[(M4?1 er T@e Ellgwm(a@})remtlemrwq qmrg%@érélgl)emrm = nol es

MO bt Fedpl 4 nnle(s) meq = mlliequivalent sat or sat'd

saturated ag. = aqueous TLC = thin |ayer

chr dhmetyt aphy NVR = nucl ear magnetic resonance HPLC =
hi gth@e‘rtfe‘%éﬁﬁpdc‘BF"hyﬂmd chr omat ogr aphy LC/ M5 = hi gh

per f or maric

or

10

15

20

25

30

omat ogr aphy/ mass spectronetry M5
Waﬁ?s-t‘é@ﬂg/dﬁﬁmss spectronetry

Et;0O = diethyl ether

EtOAc = ethyl acetate

DMF = dimethyl formamide
MeOH = methanol

EtOH = ethanol

DMAP = 4-dimethylaminopyridine
n-BuLi = n-butyllithium

min = minute(s)

h or hr = hour(s)

L = liter

mL = milliliter

g = gram(s)

mg = milligram(s)

mol = moles

mmol = millimole(s)

meq = milliequivalent

sat or sat’d = saturated

ag. = aqueous

TLC = thin layer chromatography
NMR = nuclear magnetic resonance
HPLC = high performance liquid chromatography
LC/MS = high performance liquid chromatography/mass spectrometry

MS or Mass Spec = mass spectrometry

[0043]  Listed below are definitions of various terms used in the description of the

instant invention. These definitions apply to the terms as they are used throughout the
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[0043] Listed below are definitions of various terns

used in the description of the instant invention.
wabmse3ded i nitions apply to the terns as they BCBHUSROE034359

t hr oughout thespecification (unless they are ot hervvi se

limted.in specific instances) .either individual]

as pAFilicre &léﬁﬁb?y Yt aiﬁ}ﬁmfedzmz?fi RIS SRS ¢

can lmlgmw%fgﬁﬁrﬂdfa\{érg@}ﬁ& provi de the bioactive

agent (i.e., the conpoun fpfornula 1) is a prodrug

wi t 194441 he Psws@palmﬁi tBggican be eopveried in vive it provide fhediBftive

Var iy for r

companGiigi e o B HARIZH S N AR hseb Pl b O

deruwvammnes are descrl bed in: a) The Pract| ce of

r mut.h
UAcdBaT e SRR ot POlyestuci gl e st Cotiphigsive
by HescBptistoaatslirudsihs prodig,ded @89S ar@fddciGhedAn: Text book
of Drug Design and Devel opnent, P. Kraog s&aar d- Lar son

and H. BBndgablichragiss of bignatsemisty, Camile . AT ol Ch

Acadeniscaddlil PRRE1596),1991) . Said references are
i ncor por at ed her éi n by reference. [0046] An

18dmi ni st bt i oResidn of Prodérgspediteil by HgBmdgeardx(ﬁésevméﬂ%i)mmd

i ncl udes adm f % ffe

amount of t heﬁ]g’g)}etgno?)tko?ﬁ{%Dg ré}; %fz’??% ent;P K rogsga d Y §rson
"t hencheBunckgadrﬂ,wdethei; 1pg3/B1 3anarHarvasd lA&ﬁadi:rrhePeblnhers 1991).
refsrﬁ tfo an amount of ‘Z utic agent to treat or
pr e VAN IS RS AP GHPYHE ’P%YB‘P yE‘??erﬁf?:% nistration of a
conposition of the invention. That anount is the

amount sufficient to exhibit a detectable therapeutic

18r HMOENt A adminptrainp of &hgrapeuiic aggngef the ipyentioprinledegny
I ncld@isub@n cﬁ")%acgé}h&uu&dil?%ffgﬁﬂg abu® b E?%én@gf Ak 1r¥vgl$uon The

conditions liste erein reci se e ctive anount
f or tegmg' dbrapeutlcahly ¢ffegtipeambuniion u$eldehe®ub]e®cst togn sinpentafid
heal th e&the nc [.& and ex on_ bei

& Wlebpelift B B e Bt £ Dol d G iR B i RSy ot
an d cdnhpostthﬁ roﬁﬂféliﬁ\teﬁﬁoro Thateoumes the ﬁm@ﬁnttshﬂfc&ﬁﬁtbtekﬂlslt a

cte adm ni strati on. ' t useful to
§pe ?WSLAW Bitc O P8 AHBUFRREN® siear o cHioc may incude,

for example, treatment or prevention of the conditions listed herein. The precise

effective amount for a subject will depend upon the subject's size and health, the
nature and extent of the condition being treated, recommendations of the treating
physician, and the therapeutics or combination of therapeutics selected for

25  administration. Thus, it is not useful to specify an exact effective amount in advance.
[0047]  The compound of formula I of the invention can be prepared as shown in
the following reaction Scheme 1 and description thereof, as well as relevant published
literature procedures that may readily be used by one skilled in the art, without undue
experimentation, to prepare the compounds described and claimed herein. Exemplary

30  reagents and procedures for these reactions appear hereinafter in the working

Example.
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[0047] The conpound of formula I of the invention can
be prepared as shown in the follow ng reaction Schene

wa 2@em3descri ption thereof, as well as rel evaneCT/US2005/034359
publ i shed literature procedures that nmay readily be
used by one skilled in the art wi t hout undue
experinmentation, to pr epare fl}?g'ec'orrpounds descri bed
and cl ai med herein. Exe &Yy reagents and procedures
for these reactions pherei nafter in the working
Exanpl e. [ 0048] Co @ formula | can be prepared
as shown in T by treat ment of conpound of
formula 11 1 a base such as LiOH or NaCH in a
sol vent suchHeS & pH2: 3 mixture of H20/ THF/ NeOH or aq.
MeOH or ag. Et Of" [0049] Conpound of formula I
provi des a contenilent ne %to purify crude conpound
of formul&sSHg whi ch was obtai ned as a mi xture of al pha
and beta an rs. Compound formula Il can be
prepared by treat mapt of conpound of formula law th Et
Ac20 in a sol weptSuch as CH d g ining pyridinec
and a cata S ' Af
l'a [0Q50] @ewpound of forml
redtet nonTeh. a con‘poum or mul a | ItoHwi #h 3
agentuoSugtt’aas Et Si H | R taent such as aeN
MeCN at ©oHl0 in the presenceaof a Lewis acid caiHaI yst
such as BF -Et20 in [0051] Conpound of fornmula Il can
alternatively be prepared from/conpound of forrmula I1I1

by first ace\éigtl ng conpound /of fornmula IHwW th Ac20

in a solvent \such toluene or /CH2® 2 containing a base
such as Hunig base orf Et 3N and a catal yst such as
DVAP to generatg @ nd of fornmula IV. 1V [0052]
Subsequent con sionm”of conpound of fornmula IV to

conpourng, <

AcO\\\

’// OAc
OAc v

[0048] Compound of formula I can be prepared as shown in Scheme 1 by

treatment of compound of formula II

II

with a base such as LiOH or NaOH in a solvent such as a 1:2:3 mixture of
H,O/THF/MeOH or aq. MeOH or aq. EtOH.
[0049] Compound of formula II provides a convenient means to purify crude

10  compound of formula Ia which was obtained as a mixture of alpha and beta anomers.

Compound of formula IT can be prepared by treatment of compound of formula Ia
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formula Il can be achieved by treatnent at 20

treatnent with a reduci ng agent such aset3SiHin a
waoloses4ssuch as MeCN containing 1 equiv O H2CPE@nUSm05/034359

Lewi s acid catal yst such as BF -Et20. Schene 2 11

[ 0053] Conpound of for a in can be prepar

out VithegQ i asohiepesuh &l qoptaniing H‘engécitEa‘Vﬁ syglpes

SO'th@&mﬁﬁuﬁ8n&5¥h]MAP?|U”10f formula Vto a

persilylated gl uconol actone of fornmula VI in a solvent

such as toluene at -75. Subsequently aFfret hanol

solution of a protic acid such_ng uI fonic acid

(MBA) was added after 30 min @ g=50l ution stirred

at 20 until transformation_ of i ntermedi ary | actol

to Il was conpl ete. Ha T*a54] Compound of formula

VI can be prepared by t eat pent of comercially

avai |l abl e D-gluconoladﬁbn- wi'PH a silylating agent

such as trinethylsilyl chl®tide in a solvent, such as

THF, containing a base such aan-nethyInDrphoIine.

[ 0055] Conpound of fornmula V can be prepared by

ir eEQDﬁ(Hnt 6ompamded frdmola 1§ canrhelpsepeted bwirqdmctmn cflalepmpound of

I|t n: Bulj t- ent,.such
it N5 0o Sl bR B4 v P

b e CH@(Clb/MéCIN &poranl theyrdsereabvfehéwiobicid oﬁplwrsdcmefs BF;-Et,0.

formula VIIl with a reducing agent such_as Et3SiH in a

sol vent such as TFA at 60 in the esepce of a Lew s
acid catal yst such as BF3-Et 'CE3SPBH.  vm [ 0057]
Conpound of formula VIII can par'ed by

Friedel -Craft acyl ati on_of «*ﬁ*r0|ally avai |l abl e

onDbenzoyI chloride in

a solvent, such as eth Jgne, containing an

equi valent of a Lew s BEh as Ald 3 or Al Br3.
2- Chl or 0- 5- br onobenzoyl Ibride was readily prepared
from I

10 [0051] Compound of formula II can alternatively be prepared from compound of
formula III by first acetylating compound of formula III with Ac,O in a solvent such
toluene or CH,Cl, containing a base such as Hunig’s base or Et;N and a catalyst such

as DMAP to generate compound of formula I'V.

15 v
[0052] Subsequent conversion of compound of formula IV to compound of

formula IT can be achieved by treatment at 20° treatment with a reducing agent such as
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commerci al ly avail abl e 2-chl or o-5- bronobenzoi c aci d by
treatnment with oxalyl chloride in a solvent, such as

W@ERRGI2448c 0Nt ai ni ng a catal ytic anmount of DMF. PCT/US2005/034359
UTI LI TIES AND COVBI NATIONS A. Utilities [0058] The

conpound of the present invention possesses activity
as BnSiHnniapivert seeh aspde @b eaniainioe hedrie At Hyfd ardoskewis acid
tra u in the intestine and ki dney of
waﬁ%%ﬁgﬁggééfg?égggl t he conpound of the invention is
a selective inhibitor of renal SAT2 activity, and
therefore may be used in thsitr%atnent of di seases or
di sorders associated with S Elactivity. [ 0059]

Accgr di\ngl ¥, the conpound of the present inyention can g
be gﬁgﬁﬁpsgﬁzgd to magmals.pref er abl y, ns, for the
tre nt var jeiy o onditio an SEWEE
i ncl udi n T‘BUF‘pr{fﬁ%ﬁ(izgéﬁﬁﬁire or detdying

t he p?bggﬁggﬁﬁh @  onsee of di abexr’es(incl udingType |

and Type p, inpaired ghucose tolerggce, insulin v

resi stance, and di abetic conplications, such as

nephr opat hy, retinopathy, neuropathy and cataracts),
hyper gl ycem a, hyperinsulinem a, hyperchol esterol em ag

hy pérd Mpi%efli a, mayipe™t ol fidenia, obesit
heal img\ thgsue TscChemisgy'arhgmesclerosis gnd
hypertengy on. The conpoundgof thepsedentyi
may al s be utilized to M™hgrease tH¥"blmvd
hi gh density |ipoprotein (HDL). [0060] In addition,
fhe conditions, diseases, and nal adies colledtively

f d " " i
ot EIR0SE chBpind PHUIATR o o el OB R IERIR Bovc,
82, by&idit®4 of 4 96ld) T Hihsjutloe of areay dithiemif dyrivudp Y krea persilylated

d of th t i tiagn, Conbi '
[ ooBTerr g opt BaRp R Sk AR el tadleedi fn . TS enbes
phametheeilkblaadn CRIMEE dcidansch @ edides s fond, acRIS(MBN Jaedsiadded after

ingredient, a therapeutically effective anount .
10 730 min and the solution stirred at 20° util transformation of the intermediary lactol

to III was complete.

A" VI
Et
TMS . 0.__0
cl o
O TMS\O\\\ :,,/O/Tms
o)
Li ™S

[0054] Compound of formula VI can be prepared by treatment of commercially
15  available D-gluconolactone with a silylating agent such as trimethylsilyl chloride in a

solvent, such as THF, containing a base such as N-methylmorpholine.

[0055] Compound of formula V can be prepared by treatment of compound of

formula VII with an alkyl lithium, such as n-BuLi or t-BulLi, in a solvent such as THF

at -75°.
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of a conpound of formula I, alone or in conbination
Wi th a pharnmaceutical carrier or diluent. Optionally,

wo b@sodrappund of the present invention can be BECT/US208034359
as an individual treatnment, or utilized in conbination
wi th one or nore ot her therapeutl c aegent(s). [ 0062]
O her "therapeutic agent(s)" suital for conbination
with the conpound of the pre venti on i ncl ude,
but are not Iimted to, k erdpeuti c agents
useful in the treatnent ofl<the aforenentioned
di sorders including: antBr-di abetic agents;
anti-hyperglycem c agents; hypgipidenmc/lipid
| owering agents; anti- obesi ty agents;
ant [00p§lper Eemppund A demul: Aheandgpeadily eresmpyb begeamens of
[ 00 nt
usegoill ogfé ngp ulg erH?vl fth%l?%]d%m%g%%engéuggg Eﬁ%&g% as%lvex?t such as
$ NnVERA iap60D°iim dieq:d@elhje@lﬁahe\dﬂacld eatglyst suaht és(BHﬁEDZCDGr CF3;SO5H.
phenfornin), glucosidase inhibitors fe.g., acarbose or
mglitol), insulins (includi ng: M1 n secretagogues
or insulin sensitizers), ngg s (e.qg.,
repaglinide), sulfonylureg . g5 glimepiride,
gl yburide, gliclazide, ch ropam de and gl i pi zi de),
bi guani de/ gl yburi de corrtﬂr ' (e.qg.,
G ucovance(r)), thiazolidi nedvgnes (e.g.,
troglitazone, rosnagl itazone and pioglitazone

PPARIETIphaCagasringtal formplery [ cambe %rsw%%ﬁlqdﬁi)@aﬁ acylation of
al PO HEEHRy SHakyi8 SR MbStEne WY S-OR6/-RHRRBAIS R fride in a

inhibitors,” inhibitors of fatty acid binding protein
1§ aPsdlventy Isu,nbaag @ﬂlylhemnqa gpithiding an equiyatent pf Lewis Weid, such as

agonRi st t e !
pep’t@‘?@%\ére v ?&%@I brﬁﬁgl%%ﬁo scﬂlgln%4‘?ésq?ﬁhgggegﬁeg\t}r 8
th atonﬁrhﬁ'cMByEa\mﬂalﬂb] e- chkbfmﬁ)hfwlobénzbmrab’idﬂ s:7 tiealn’n:nt with oxalyl
co i,on tha ne Qr. nore ot
ant? ?‘ é’BF‘éO f‘kﬁs @?&h %Ea‘%ﬁﬁﬁ%@é?“gi“?%’ﬁ?@)w
results greater than that possible fromeach of these
medi canment s al one an reater than the conbi ned
13ddi tive anti -hypeU’gﬂyl&éE«iiél‘E?fC@é%ﬂﬁb‘%M%d by these
medjca iBties [0065] O her suitable thiazolidinediones
i ncl ude tsubl shi's MCC-555 (disclosed in U S. Patent
No. [0858]94, Dh6yomp@uadk of the presemeingenGon PEBESEEs, acHwigy 4staa zhitgtor

of the sodium dependent glucose transporters found in the intestine and kidney of

mammals. Preferably, the compound of the invention is a selective inhibitor of renal
20  SGLT2 activity, and therefore may be used in the treatment of diseases or disorders

associated with SGLT?2 activity.

[0059] Accordingly, the compound of the present invention can be administered

to mammals, preferably humans, for the treatment of a variety of conditions and

disorders, including, but not limited to, treating or delaying the progression or onset of
25  diabetes(including Type I and Type II, impaired glucose tolerance, insulin resistance,

and diabetic complications, such as nephropathy, retinopathy, neuropathy and

cataracts), hyperglycemia, hyperinsulinemia, hypercholesterolemia, elevated blood
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(CP-68722, Pfizer) or darglitazone (CP-86325, Pfizer,
i saglitazone (M T/J&]), JTT- 501 (JPNT/P&UJ), L-895645

W@ MeroBdgo R-1 19702 (Sankyo/ W), NN-2344 (Dr. PCT/US2005/034359
Reddy/ NN), or YM 440 (Yanmanouchi). [0066] Exanples of
PPAR- al pha agoni sts, PPAR-gama_agoni sts and PPAR
al pleaslgafiies fatsicidsgbalvserel. fype I? Tlipifieyiay hyRgriviglygeridemia, obesity,

pel 4

e L34 e, % FERTR OSSO S St o
( Kytheiprestvit irokticisnayedldo tesititibedde indresssl the bldodievall pélhaglmiensﬂy
et ?l %A 2@%@5 Insulin Sensitizer Acts As a Coligand

f or "BEFEZN ‘Proliferation - Activated Receptor

Al poac§]PPAR sildpioa) thabshdRIBAR dpaaxe® andinbiadies dleBIRAR referenced
al pha Actlvatlon on Abnop nal Lip olismin_Ljver

of Pfekeyndrome Y mflefabolﬁsa%?@% aﬂ%taﬂféwohimm&%e)
WO @Mo%ﬂt@&zi\@f&g BZ‘ 7@7-54 Ql@§73nﬁ1a}6b66t5e%tea%pldy§}fg the compound of

di scl osure of i s i ncorporated heréin
ref@ﬁ@ﬁ@@ﬂlmwﬁﬁﬁmylng dosages as set out thereln whi ch
conpounds designated as preferred are preferred for
use herein. [0067] Suitable aP2 inhibitors include

16 hoBe diGahbimatonsn U. S. application Serial No.

09/ 053,. fil ed Septenmber 7 999, and in U S,.
ool DBL | o feat mNGopGRises WHgR 1t s oBs P tical

2006bm ¥ bﬁdeﬁﬁ)ri@ﬂg&@%ﬁ aétfve SiftlredMht, atRdrBelticdl9) QE&dtive amount
Suitable DPP4 inhibitors include those disclosed. in

W09 ag,@g@jgun oyl ol onmg F@‘?‘Z‘?@POPWR@E @gmfutlcal carrier or

V{\K/%@f%%égz Eﬁ%@ﬁ?@ungﬁg/ Se:sl %}]\X_eﬁ)tma%h@zed as an

1y1) almvrcbl]abirdathnamr nblized én gdnbimtion amith -oaSpr pyrerother therapgutic
(hbvar&)s) as di scl osed by Hughes et al, Biochem stry,
38(%6)11597- 11603, 1999, TSL-225
('t r posZiphy Othkr Zhdageutic agent(s)" suitable for combination with the compound

tetr dr oi so U|noI|ne carboxylic acid (djisclosed b
VanfH Besea) M gs fpludg, by gre (ed;tagaow, ét et agentt

1531156@115 4Dthe tr@at%ﬁnﬁﬁiéra&'&laﬂlgﬁféﬁ&l B&deds including: anti-diabetic
cyanopyrrolidides, as disclosed by Ashworth et a

2@j oegents; @tlﬁygerg@ﬁ@mc agents; hypolipidem/lipighlowering wn@l@g-obesny
U St perthitde peiRohd eSO, O 768503 and
U. S[00p3it enEx®&nB8&5f 46ifableomitdiabetigagints fgese mscogbination with the
compound of the present invention include biguanides (e.g., metformin or
phenformin), glucosidase inhibitors (e.g., acarbose or miglitol), insulins (including
25  insulin secretagogues or insulin sensitizers), meglitinides (e.g., repaglinide),
sulfonylureas (e.g., glimepiride, glyburide, gliclazide, chlorpropamide and glipizide),
biguanide/glyburide combinations (e.g., Glucovance®), thiazolidinediones (e.g.,
troglitazone, rosiglitazone and pioglitazone), PPAR-alpha agonists, PPAR-gamma
agonists, PPAR alpha/gamma dual agonists, glycogen phosphorylase inhibitors,
30  inhibitors of fatty acid binding protein (aP2), glucagon-like peptide-1 (GLP-1) or
other agonists of the GLP-1 receptor, and dipeptidyl peptidase IV (DPP4) inhibitors.
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in the above references. [0069] O her suitable

meglitinides include nateglinide (Novartis) or KAD1229
W@ BebMBa8®i ). [ 0070] Exanpl es of suitable PCT/US2005/034359

anti - hypergl ycem c agents for use in conbination with

the conpound of the present invention include

gl ul®8edin- | it keebepieyselithpé the usepfishy CQm@chho%fgrr@_lpI jnempipption
(LaJmS‘g at@e'ft (])r{ﬁgr ?h%)re &Hérqﬁbl(;lgﬂtf) C laée?ﬁ(%@rmﬁ@e% agh}%&)let%%gmicn

at ent as wel as exenat’i d
( Amy:‘aulﬂs etsiatel §han th@fo&Sle@@)ﬁl gach pf s}n)ase nmdxca@umts mlo(wmdcgryater

I ir tide V
5%%%%8 u?rfﬂélgflz\g)adﬁ)[}b)e anf tﬁ %? efégp f %?é) nju & ?fﬂld Cfid ch )thesgn d
3 hemeclummn]tcmds di sg: oscﬁd in V\DdOB/ 03|3671d I[0071]
es of suitaple i dem ' Q)
ageﬁB@slf orO%%SWItﬁbIEHHﬁ%ﬁg‘ pecioneiined b{glsﬁﬁiﬁlﬁwgﬁst he
pr e@%eiosédnﬂm iPQRnt N&.|sUsba omjearako W&M%L-ﬁ&ﬁsbo teRpStazone
CoA reductase inhibitors, gual ene nt het ase

i nh(iqﬂ 48923, Pirzem) or darglithzgne| é@R %&2 vRfizer, igepittazonR (ML Y/&k D, JTT-

lip y(?ﬁlffﬁ/%

mhﬁiaﬁ ors &LP F@%@?;@e ce aC| g%@arrl@gspo W%M (.
10b_n|hRé11dty@ﬂ\i;), oanF@Qdehmcmclulj LDL receptor act|V| ty,

[ equestr ol ester t t

or P8R ( EETeer BP R isr e S B e DB 50 PR
(Pf a@w@ax@ﬁmﬁﬂ Eozi@é 1ﬁoﬁlﬁe@@r£§mwpbélhghﬁ&mmgm BUD

(as descri bed abov or._nicotinic acid

der (AsHRIZGRESD) FAY é%? 44 [(@@W]WW%QWQWQ <<;m1w sHigome),
be ﬁﬁpb F@goﬁmvﬁ?&s hd \baﬂasqp&\é %lsu%gédtbg,%ramﬁ cHhIS€A 364

ent . S. Patent .
15 7@911&1:§'9n81the‘SAct%a%Seaﬁ0h\§©nd E)r ?mxxzcrrge Pltghgramareﬁ:ﬂtwmd

L e
HVGoCaBndrmaludpid etabolisiniin biver oftfucker ifatyy Rats’s Didbeteed7,il841-

o PR 4B A SRR o P e BB b e BeihE ik

I N {dc&poraRl 88ein¥Y-refSreH&s3 eﬂaﬂl@ymF QuRAsdsak sdt obimBveOWhidh
and relpat ed conpounds, as disclosed in U S. Patent No.

201, 2pmpypds %sla%%’t aPrferEadre RIFfredyfor use herein.
[0067] Suitable aP2 inhibitors include those disclosed in U.S. application Serial

No. 09/391,053, filed September 7, 1999, and in U.S. application Serial No.
09/519,079, filed March 6, 2000, employing dosages as set out herein.
[0068] Suitable DPP4 inhibitors include those disclosed in W099/38501,

25  W099/46272, W099/67279 (PROBIODRUG), W099/67278 (PROBIODRUG),
W099/61431 (PROBIODRUG), NVP-DPP728A (1-[[[2-[(5-cyanopyridin-2-
ylamino]ethylJamino]acetyl]-2-cyano-(S)-pyrrolidine) (Novartis) as disclosed by
Hughes et al, Biochemistry, 38(36), 11597-11603, 1999, TSL-225 (tryptophyl-1,2,3,4-
tetrahydroisoquinoline-3-carboxylic acid (disclosed by Yamada et al, Bioorg. & Med.

30  Chem. Lett. 8 (1998) 1537-1540), 2-cyanopyrrolidides and 4- cyanopyrrolidides, as
disclosed by Ashworth et al, Bioorg. & Med. Chem. Lett., Vol. 6, No. 22, pp 1163-
1166 and 2745-2748 (1996), the compounds disclosed in U.S. application Serial No.
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conmpounds, such as disclosed in U S. Patent No.

4,346, 227, sinvastatin and rel ated conpounds, as
waelt®ehdaed in U S. Patent Nos. 4,448,784 and 4pdB0SA33/034359

O her HMG CoA reductase inhibitors which may be

enpl oyed herein include, but are not Iimted to,

£ 1 ulH89988 1.7V O 6B Send iUhS - watsnt Y516, daplogngdusages gs set out

cer isclosed in U S. Patent Nos.
{Slvtg%é]%k %geré’,ﬁ:igl 080, atorvastatin, as disclosed in

U S[00R2t enOthidosuitalle BRE]iBOSes ik IRIEDa@ YN idS(NBRBHOPE Ko 1229
5, %@%04 atavastatin (N ssan/ Sankyo' sni svastatin

NK> as disclosed in U S. Patent No. 5,011, 930,
5i SRVt i NEXhdlesTghitabed dnel/paglyeentid behbsdd) Yse niiSombmatlon
disclosed in U S. Patent No. 5, 260, 440, anﬂ’éere ate
st atith tb&?ﬁ%‘@ﬁ‘ﬁ’d‘é’ theegserdryention jneudeglpcagen- peptlde-l (GLP-1)

5, 793h 8¢ éLPﬂfo?a@)Zthl@e Qﬂﬁi 6)0Jm15@‘(ﬁJqu!3’@%osodl§losed in U.S.
derivati ves, di scl ose U. S t ent .

4, 6REeB NY; 5 6Hd“é>a)a agwell @@@iemtldﬁé&mmﬁbllﬂah Ldn&l5902 (Lilly), MK-

gg/r {Sﬁggye?&), fﬂ%glg{.ic?ec(ll\]%églgoridﬂk)?g-lal?féaila%ﬁtﬂhgljﬂiaXRticals A/S),

18- [ 23C-4 mscoomumlmh ), and the egnh])ouaﬁskcj/ihc)lqmyd ANWD- @3e8S6and

der [ di sc in.US, Pat

ol 76 Bagunitetstighlesns B Gy gt Fingeagres or e in
pe n&cﬂﬁlﬁﬁﬂtl@h Qvnﬂthéjcoﬂ%thﬁéﬂ tNEpresthCiil iioRGRILAE Bne or more MTP
i m dazol e anal ogs meval onol act one, as disclosed in

p@nﬁ@ﬁpqsCIgMCbﬁer@dggp@-;@lgb}tors squalene synthetase inhibitors, fibric acid
3- C@erlgef‘yes ZAGX@”tg?f OF g%&@%@éﬁﬂﬁﬁb& ﬁaegerol absorptlon

derivati ves Frenc Pat ent
19, 5@161b3913, i) ¥a'/gleswidspittanspodepiphibisdrs,, upﬁmgléattom i LDL receptor

fAB Ipi(‘) 5}’ ﬁ?(l)l% gﬁr\% \S/eaqﬁ)lé%rfafﬁ,&ac%%lﬁdterﬁ)f %scc) ?r%nsf iy ré{elgg 3 8[‘ cEfpent

anar
nevﬁhrbﬁtoﬂsambh') %CP-63941I4$B1T12&8)&1@M UTYT—UOS(AIE&( Riimap. PPAR agonists
6,237 aI%Bahyd onapht hal eneﬁ such ag di scl osed in
g T

as Bescebrd akgve) an @rgm ig1ic agidragd deriyagyes tareafevi nol i n

( I o;mz pti Mrrp iABibAbS HhR8 Sthyiba e@Bfo?&?@rHeE@ﬂ)S@ﬁbove 1nclude those
cation 0 142146 A2, and qui noline and ﬁéd@tl ne

2‘&1 er dlﬁﬁ@ﬁed asU. SaBat@ntsNﬂ 838872, Ub. Batemtae 3t 73Rd 35, et No.
ands 5; 59k, 322 Pat[thIq\%]s 706846 .8 P bHPRb 50823'/9@“7‘5 CURILAL No.

are’pravastatin ovastatini, 'sinmvastat
at of ﬂ&fsfﬁtandUS RatcatlNat3,992,44@r i vast at i n at avastatin

S Y N TE WIS e P T,
as ¢dnsfatidh $6thQ8€6r thbre EBmBARNADB formalad isdhideditvastitiN and $&ated

25I " go%rp%urrllc%t Ls disclosed in U.S. Patent No. 3,983,140, lovastatin (mevinolin) and
related compounds, as disclosed in U.S. Patent No. 4,231,938, pravastatin and related
compounds, such as disclosed in U.S. Patent No. 4,346,227, simvastatin and related
compounds, as disclosed in U.S. Patent Nos. 4,448,784 and 4,450,171. Other HMG
CoA reductase inhibitors which may be employed herein include, but are not limited

30 to, fluvastatin, disclosed in U.S. Patent No. 5,354,772, cerivastatin, as disclosed in
U.S. Patent Nos. 5,006,530 and 5,177,080, atorvastatin, as disclosed in U.S. Patent

Nos. 4,681,893, 5,273,995, 5,385,929 and 5,686,104, atavastatin (Nissan/Sankyo’s
-23.



wi th the conpound of the present invention. [0076] The

squal ene synthetase inhibitors suitable for use herein
w0 p@bAsigg but are not limted to, PCT/US2005/034359

a- phosphono-sul fonates di sclosed in U S. Patent hb

5,712,396, those disclosed by Biller et al, J.

Chemisvastpg NK\@R), a3 fiscigeed in §).S. Fgtenggo 5181030, \ﬁf@Fte‘éll? ng

'Sogsfh?c{gﬁ%gdAét&/%%P | B¥Lgs h&é'd SBRORIRR P& PaRnt R, 5"%‘0'446‘%(1

oth wn squal ene synthetase | nhibitors,
ex argte], stam odmspoﬂlrmls dr!ocllowdlm B.S. PatertriYo. &Id53,6781>3£ra201i amahags of

4,924,024 and i,n.Bi.l | er n

Po nglleibag?ﬂol e derévr?gv?%iﬁ cPsc OSCCEBI}Fg g]?ferng b {) ég g f3 6 1I6 indene
Phasdaspe ut tn@@dlor@%to@él derdativles 43 distR9&) in POAQpplicakibn WO
addi tion, ég squalene synthetase i_nhi bito

U BB 12 Gust oo TE e pwen araag g vaives thereot, s

pyr @@aes%ehatﬁss P%ﬁmcpa%dv 976 I_S’eargstS(?-w';#SS'YQ@IsﬁMnﬁﬁ‘éH et
al . Med. Chem, 1977 9, the farnesyl

d| ph@%@h@p@ aaﬁalengatwehhdﬂwp@@atﬁa1r@dezomlpﬁb@fph@ta@nolactone,
PSRk A RO 030070, LR, ML

1@hoplp13phw1ﬁqﬁ¢ﬁis®hwatateesas dizglosetl édFieych\RaGinaNd, 2,526/§93¢2,3-

L T T S——

198Kpp1§&ﬁ&n NMIQZ 1 memphtﬂypinaldgﬁbﬁ me‘\@ﬁhbl@@tbme I@&llscﬂos@ﬂ in U.S.
unmmary 007}J The

fi bP@ten’fé&ﬂ B 68@?% ﬁﬁt?]%b@éol\%hﬂ&lie%yu%@séf?ﬁloé‘gﬁéa U, Patent No.
COMiLHED S0 Reth, Qﬁal&é%@%@ﬁio@ﬁ ?lé\%'étﬁ?ﬁ{)aasl dléc%éd"ﬁi%uropean Patent

fenofibrate, genfibrozil, c te, bezafibrate,
1zi pApplidatiert ¥o.0£42 146 ARbandtginaline andepytidike dermabm;:asldlschm@i in

relazgg@%%ﬁaggqﬁgg é%ﬁiégj §ed in U S Patent No.

probuco ibrozil being preferred,
bi | p0ag] d Q&Qeiﬁbﬂmmtpsdenﬁm@nﬁae(ﬂmlaﬁsﬂry fcvastatn, simvastatin,

col esti nd DEAE- Sephadex ( Sechol r

Pol F‘te’é&gf ?' yyastafig, ‘WSV stajg, qtar"é%ti“a"d‘id?&'ﬂg%ne Poul enc),

Ei s @075 SORPadd@dn\bidubtitit hild 6shRul@\aEMAMnNBhibiting HMG CoA
derFLaﬁlve) alﬂHRN;IﬁQ%EOE 402 I%tutetrahyélrolll1|ct)1§tgat|n °

20 THsgluctpssr fughasthesmAissiosedipIGt 205K, piseuftabiacior Resdhegmbination
am ARg YR QABSLI & ddaeahanssiiypku) A nomoto A)-814

(azul ene Irvative nam de (Sum tonp), Sandoz

58- M®36] An&h¢ spaley pyntheiask iGhibRAF slﬁﬁtﬁlesfmd.lséibelﬁﬁﬁnﬁm&, but are

(di g&?ﬁgl{eﬁi lilcg %cqphl'cl)rsp %ng-%{tllf%gtteg Xlsg]z;s’ed in U.S. Patent No. 5,712,396, those
disclosed by Biller et al, J. Med. Chem., 1988, Vol. 31, No. 10, pp 1869-1871,

25  including isoprenoid (phosphinyl-methyl)phosphonates, as well as other known
squalene synthetase inhibitors, for example, as disclosed in U.S. Patent No. 4,871,721
and 4,924,024 and in Biller, S.A., Neuenschwander, K., Ponpipom, M.M., and
Poulter, C.D., Current Pharmaceutical Design, 2, 1-40 (1996).

[0077] In addition, other squalene synthetase inhibitors suitable for use herein

30 include the terpenoid pyrophosphates disclosed by P. Ortiz de Montellano et al, J.
Med. Chem., 1977, 20, 243-249, the farnesyl diphosphate analog A and presqualene
pyrophosphate (PSQ-PP) analogs as disclosed by Corey and Volante, J. Am. Chem.
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ni cotinic acid, acipinox, acifran, neonycin,
p-am nosalicylic acid, aspirin,

w@eiogsli4gd | yl met hyl am ne) derivatives, such asPCT/US2005/034359
disclosed in U S Patent No. 4,759,923, quaternary

am ne pol7y(d| al | yl di met hyl ammoni um chl ori de) and
i onSARs19761 2 1231~ H §cﬂ>h§>§1§wlnhow gnatpgeated gy McClard, R.W. et al,

4,027 9, t
o BRI Sl r0eh
enpldoyetitiom J mmﬂ)? FaDepnMedhChemnp o fiiaho ﬂbﬁtcactnIlahle lof Contents,

i ncl u |sI sed in Drugs of the Future 24,
9- 1§p?§dgg§?€'ﬁ%’%va5§fr§n%mfw "The ACAT inhibitor, C-101

¥ i $0078] ectTihe €ibiio adidh @erPragives n\thncxhnna'ymé ehIyes &i @imunfauon the
aortic fatty streak area in " N col osij

At h&PBRUNE op Ereuiadiinghidgacnoft Pr@re) gentfibg@?sb clo@érﬂteas’ezaﬁbrate
77- %Qroﬁb}-&h@ cBRGIURE ANLYE ﬁ?é pR)‘bﬁédl Iaﬁd glatg%n%ﬁzgs aAisclosed

novel ACAT inhibitor wth em c

act ivUiSy PafertiNg: 8476936 @rq!_ve@ql \a@d saamyhr@slshem po¢fenr¢de bile acid

hepgéeciugstfaﬁg sg%ﬂ& gé:?h%fes@gﬁﬁe%gsg%%ﬁlﬁ hj%\é S&%@@%Edﬂola@

106( Pplicekble®;as WP ay Bﬂsﬁﬂi:bll aRllmned’mallehcaﬁElem E-5050 (an N-substituted
I k ul f h I T i

a %ﬁa“‘tlf‘{“%f‘e%a v 1n ‘)8/'6’1“8‘ ﬁ%@% ‘ﬁ%ﬁ g%ahlcgﬁps{a%‘i §581);

6( 1)istighést1phodphdrylchdlinB (S g, %oclﬁﬁ))/a%h@éc@@llbﬁex@ﬂﬂﬁﬁ&ﬁab‘élﬂélyoku)
for hypol i pidem ¢ and anti-atherosclerotic activjt

n &tpenpRebr i (aFmlengderivativg) gislinagide/Sumptene)y Spadpz 58035,
RUf fA%e?mad:@Pa%ﬁﬁn&L 297,042 4ald1- 536 {S&%ﬂgflﬂ}ﬁeg_u‘gcg derivatives),

| nf [ ammat i on: Medi at or’s Pathvvays (1995), 173
1Pubnicetieie aciGRCIpiBoG aciRan, oromycin p-antig@GAlitylin atiiltaspisin,

20558 Rt b RS0G5 i BESAR Sy smons

of qngxérﬂ@g,émhml Mﬁahﬂld@eﬁ@k&fuﬂmbmﬂﬂasraﬁ@ar(dﬁ&%ﬁ)as asch as
hyp C ol % P\ﬁefl (P F{ﬂéig%gp%g&%glznlg%?lltsg\aﬁp{p% esterow%wermg

Inh|a$ntsors of acyl - CoA: chol esterol acyltransferase
&LAOAM. 7. Devel opnent of a serjes of substituted
91 - NThp AGrleinhibEgcVipiemey bo erppleYed|in conebisatignhe

S LT

( TalE198), Phegoimzibeyt Thead CAD inhibtitd), C1-1011 is effective in the prevention and
regression of aortic fatty streak area in hamsters”, Nicolosi et al, Atherosclerosis
(Shannon, Irel). (1998), 137(1), 77-85; “The pharmacological profile of FCE 27677: a

25 novel ACAT inhibitor with potent hypolipidemic activity mediated by selective
suppression of the hepatic secretion of ApoB100-containing lipoprotein”, Ghiselli,
Giancarlo, Cardiovasc. Drug Rev. (1998), 16(1), 16-30; “RP 73163: a bioavailable
alkylsulfinyl-diphenylimidazole ACAT inhibitor”, Smith, C., et al, Bioorg. Med.
Chem. Lett. (1996), 6(1), 47-50; “ACAT inhibitors: physiologic mechanisms for

30  hypolipidemic and anti-atherosclerotic activities in experimental animals”, Krause et
al, Editor(s): Ruffolo, Robert R., Jr.; Hollinger, Mannfred A., Inflammation:
Mediators Pathways (1995), 173-98, Publisher: CRC, Boca Raton, Fla.; “ACAT
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[ 0080] The hypoli pi dem ¢ agent nmay be an up-regul at or

of LD2 receptor activity, such as MD 700 (Taisho
web@sosaeut i cal Co. Ltd) and LY295427 (Eli LilPgh/US2005/034359

[ 0081] Exanpl es of suitable chol esterol absorption

inhibitor for use in conbination with the conpound of

t he inhihjierst peentiahantirtberaielanicagentSchliskpYig ot aby Gughyed. Ghem.

IS i

' gg 93%), 5{39%4%@ dﬁh%zgﬁ]s bf;hfﬁ ga;A a(&ﬁiégsﬁeggm ? dei!éTsfé}ése@&cm)
Ex anqoﬂl}@gcmies‘@mlma]lg [agenitd. éaThel\ﬂ'ast/\@ielr-@olablp @ CAT inhibitor with lipid-
fgete@aﬁf @%J)e{ctt 6}{ Ilgqrhf)lpcrg (Sf{e ag lf@JA (lfilso? s{e CPI %%ﬂ?%an%ﬁ tra g?%(‘g"A‘rf‘ 7.
ali Sﬂe@ﬂ@ﬂndnﬂoﬂ[ﬂd:ﬂﬁs @ffsubdmmt&uﬂ-lphmyl-ﬁll-,[(l425 430 (1999).

0083] The |i hi bi t
e PR opeuB TG ¥ HberDBHG BRI B BP Fpcfivie”, Stout
i nckmec&ﬁnﬂab@mgg@mqu(g;ﬁx@%@m HitQos (VT%%@ as

benzi m dazol e deri vati ves, as di scl osed in
97/ E%msceumealE@Ltﬁhu bitors, as disclosed in WD

97/ I
SR, TR ERLANSey R B 3ELPRE D YD IRAR v,
16 o MIDAODTadhe Phimdsose EonepaBlIaSsHz) (G Lily)

b h hi l.ecti 15-1.i .
b leRe S e S P R B s
Bri tomblnatidh Wlfh&ﬁ@&cﬁ@buﬁd&ﬁﬁé in¥&ion InkAkke E@ﬁ%@ln(@chermg-
Cornjcelli et al "15-L ggnase and its Inhibjti

A NBloaghTasaredins thqse drﬁgpifétm TOYEETORIF 410> B9 45¢ED) and 1. Med.
Cur Cﬁélh Ahgj@oeyt i cal Design, 1999, 5, 11-20. [0084]
Exanpl es of suitable anti -hypertensive agents for use

1pn (98B nafxemplai oftsuitside ohPe vhile aoid cpfiangpoggieinhibitors for use in
i nv

chacbBiob B vt g SRR A AR Eb g0 il 8 Mflosed in
verwoftherm'uﬁmjizpjm 43a1(1994). pi ne and rrybefradi 1),

di u chl oro |a2| hydr och I hi azi

11 UHEBHE .2 116 Boy B BT sl aney De Srplogedn Coftbhnafon he
bengsmfdudet fokadla decldBl 'J'L}'lh@)@'g&{a@é (hba0)dhibitors, such as
trichloronet hi azi de, pol ythi azide, benzthiazide,

2@t hh@rzywri@zobﬁcdeawmeéray Aisplesed it MQPH LS dionke inhibitors, as
fo pgaaa A% THF61/15813 s0tR &%Q,'agﬁlsclt)%” E}HWGQG/@§144, and 15-LO

oride, spironolactone), renin inhibitors
| n h irhibitorssas(ddscipsed bsa&tndplvry ket al ZAftmm@tpnn df didt-osduneathdrosclerosis
enal ax‘gll;blés w1&xerhell§1q$ selec‘tlve g fi5 1po %genaée inhibitor lacking significant

antioxidant properties”, Brit. J. Pharmacology (1997) 120, 1199-1206, and Cornicelli

25  etal, “15-Lipoxygenase and its Inhibition: A Novel Therapeutic Target for Vascular
Disease”, Current Pharmaceutical Design, 1999, 5, 11-20.
[0084] Examples of suitable anti-hypertensive agents for use in combination with
the compound of the present invention include beta adrenergic blockers, calcium
channel blockers (L-type and T-type; e.g. diltiazem, verapamil, nifedipine, amlodipine
30  and mybefradil), diuretics (e.g., chlorothiazide, hydrochlorothiazide, flumethiazide,
hydroflumethiazide, bendroflumethiazide, methylchlorothiazide, trichloromethiazide,

polythiazide, benzthiazide, ethacrynic acid tricrynafen, chlorthalidone, furosemide,
-26-



delapril, pentopril, quinapril, rampril, lisinopril),
AT-1 receptor antagonists (e.g., losartan, irbesartan,

WO 200s08448N) , ET receptor antagonists (e.qg., PCT/US2005/034359
sitaxsentan, atrsentan and conpounds disclosed in U S.
Patent Nos. 5,612,359 and 6, 043, 265), Dual ET/All
ant H’g‘éﬁﬁlf@tle (oemgtanld@dﬁ%@m@ge, andenidss grropplagigpa)oenn Fihdhitors,

neuty -l  AREQP d f a (,‘I%E%ﬁrﬂ( N;';'gﬁ ﬁhg %sm E?f ?nalééﬁﬁ Q)@Ieaﬁéﬂrq A3fzopril,

i nhibitors ACE T n itor
orrap@laprlu rEntoarit qg:ewpatammratlysmomiai ATi-1 reaegter arfto88Ys (¢-g-

a1$ 1, 1T nes%yatnhv tfsr??tan n]tiJl"r §S| t se[nt S, | ot%lx%%rslt%nl frsentan

co PRath 6 AN
fnc hmtdc&)r@obﬁiisahsﬁloaﬂi ianeEs .g?acenatgﬁm & ,!611 2,38 dﬂdrﬁa}?le 265), Dual ET/AIl

i nhi bitor, a serotonj and .dqpani he
| BRIt € rRpPeS Ristiaptd MRPUO fasal, REBtat Seopepidase (NEP)

agomhiitdrs, (& Asse BB R AR SFHPL A CVGiHRb it R (9 Binglafrilat and
such as ]gynaglt%}él SISIAP 79£fiaand Takeda T “ﬁ%t( g Bakilat an

rrel agioensfitlith apdeigpiedr ( MC4AR) agoni st s,

on
oot 885! %ﬁ?%l@%&mlt%@%%‘g{‘&s&gﬁiﬁﬁ%a& orpbipatipn with the
1T- Zﬁ(ﬁﬁ;ﬂﬁl)ld o@iab aresent mmmonclmdweatMnexgmeagomst a 11pase
ant a ni sts, i sts, . NPYI ons
Py AR AT TSR L B Bl e PRI G beta drug
f ac SHTZC@@Qﬂilﬁ &ucmhﬁA@fﬁ ABDrm)e M@HRBar(tk@hlsmdcﬂ &t Qnsptic
hi bi tors, adi nop ectin recegtor

rmd §Nétpo7r9§1 a%ﬁ%@ﬁa H@”?%?épmslﬁ@cpﬁﬁlrfﬁem MpR} agopisls; mglanin-
Zg( eog(?l%%r%t?a)tlﬁ%hérﬂfo}{e &%&Ht&t(f\m Cdnf %81&1&5 (sﬁ%@yﬂ%fchﬂ\ﬁ@ 7941

y Regeneron), rai n-derived
1ﬁ1euﬂmﬁ Fakpid E-226026pgplanin emeptnr xamljﬂat@tp,tqrwm efagenists, CCK

I e b R R
a n Orebabing faage agonigtd) ﬁﬂﬁ}mﬁtecdpmr-a (B3 pdodnsog) O -egeHSBt IS
comB iAot R B EGEHY TRHYERY BRMPHENUELP Asoghiors or
( Tak&é&%?@édﬁtsp RQMary ﬁeﬁﬁﬁ%gﬁlc VRS CBNTF,QlcHRIKXARNE® by

Pfizer or ot her known beta oni sts, as dlsclosed
n Begsneiog), BRNR(§iin-geriyad n%@ttrop!aw%wrﬁ deptinging deptin segeptor

5 7&1@&9@%@? R RbHER- 101@€'eptor antagonists (such as SR-141716 (Sanofi) or SLV-
319 (Solvay)), and/or an anorectic agent.
[0086] The beta 3 adrenergic agonists which may be optionally employed in
combination with compound of the present invention include AJ9677

25  (Takeda/Dainippon), L750355 (Merck), or CP331648 (Pfizer,) or other known beta 3
agonists, as disclosed in U.S. Patent Nos. 5,541,204, 5,770,615, 5,491,134, 5,776,983
and 5,488,064.
[0087] Examples of lipase inhibitors which may be optionally employed in
combination with compound of the present invention include orlistat or ATL-962

30 (Alizyme).
[0088] The serotonin (and dopoamine) reuptake inhibitor (or serotonin receptor

agonists) which may be optionally employed in combination with a compound of the
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[0087] Exanples of lipase inhibitors which may be
optionally enployed in conbination with conpound of
W0 b@eses8ent i nvention include orlistat or ATLPOBERS2005/034359
(Al'izyme). [0088] The serotonin (and dopoani ne)
reuptake inhibitor (or serotonin receptor agoni st Szoh
whi Briesembipvérsion pray oa 8V Ty BriBiyiieen)i sibuwmbie tapirematailohngen &
co O%H%b%&%a)}olg%g&lg gﬁ]ém nvention may be BVT-933

(Bio am n topi ramate (Johnson &
J oh[ﬂ@&?]) OExaslkd crfeh3(rcﬁié g@mﬁmob“e)a confpoBs vikichnphyelse aptionally
yroid rece ounds Lch may. be . . .
opt POREYY ERPogen T ORSHRAR Shihe PRy HacisH sy thyroid
5)f fehﬁ)tcﬁrl%%@d&t such Y EibdeQisciodéd i AROY Y 1998 GUT €4183¥Y, 0N 099/00353
o such as those disclosed in WO7/2 1993 (U.

Cal( Veds/EE3 4 & Bllio) and GB9B/ 284425
K
o) g PR AT s

C onpunhigktion wtlth@ompetsémf therpmmtumnmmhddée fenfluramine,

fenéex? rtﬂa?nelﬁe %eXf %rr}une uoxe Paroxe\(lne srertral9 e, chlorphentermine,
fl uoxetine, par I'ne; ser or phéntermne,
1€ oélofopsk, cloftmﬁu&r mcﬂ@fex plbntrhrﬁirne)dexammmtairam pRentermine,

dex nphet a hent er phenyl propanol am ne or

maz? mpf“ﬁg@ﬂ‘]‘@ﬂf@ ectl c agent which may be

opt [mﬂl |y TROR e a%e‘ﬂt memra%é Sftionhils ent 16y ed ATRAHIEhtion
of the present invention include topiramte (Johnson &

Johw#h ﬂ)e co@@glgﬁpﬁ dheayigsaat 1n\@n‘@qrq iaelpdeepiramate (Johnson & Johnson),
he
P oRekaRAAaRaL YeE e, FREMBABanol OB milifl

15 nc90p2)r at &ble dfereeientidngd patmes anigetenf 4PEStionhare atvosperated
ot her .t peutic agents, when enployed in conbination

wi t i°E'A yé%rfﬁ?ﬁfnd of the present invention nay be

usepo93jor F¥QIHRNE othbnthérBRBEC AdFRt4 N Benl P68 @fcontbifdien with

Physician's Desk Reference, as in the patents set out

abo‘i}’é ceippeysd of Femyised inyertEmmayEhs uss &x@xmp Bripthoss gmounts
sKi |nldichidd i Ge §E§SJCIE{1‘1@SO§€81( RS Re, LB tﬁQHBQHﬂQ:t Bt 2bb&: or as

invention are utilized in conbination wt one
20  otherwise determined by one of ordinary skill in the art.

[0094] Where the compound of the invention are utilized in combination with one
or more other therapeutic agent(s), either concurrently or sequentially, the following
combination ratios and dosage ranges are preferred:
[0095] Where the other antidiabetic agent is a biguanide, the compound of

25  formula I will be employed in a weight ratio to biguanide within the range from about
0.01:1 to about 100:1, preferably from about 0.1:1 to about 5:1.
[0096] The compound of formula I will be employed in a weight ratio to the
glucosidase inhibitor within the range from about 0.01:] to about 100:1, preferably from
about 0.5:1 to about 50:1.

30  [0097] The compound of formula I will be employed in a weight ratio to the
sulfonyl urea in the range from about 0.01:1 to about 100:1, preferably from about
0.2:1 to about 10:1.
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or nore other therapeutic agent(s), either
concurrently or sequentially, the foll ow ng

W@ o0vbiosa8? on rati os and dosage ranges are prefBCT/E82005/034359
[0095] Wiere the other antidiabetic agent is a

bi guani de, the compound of fornula I will be enployed
in 400881 ghtThe sempound obfogmulail #éll by emplayedrie a eighratip gnthe

abo I
'tﬁ1a£>hgfh oalﬁquﬁg%%%%?hh@{aﬁ n%%ﬁﬁbéodép%mr 81‘&1‘[ 100:1,
vv| I Iprdﬁeafatdyrﬁbm)abdutlon- htovabogh:lrati o to the gl ucosi dase
i nhi hin th efro abo )1: 1
1001950 o Achels P P o i TR i gt gl B hployed
B Ooﬁmrn&ms WHEHTP € ighee frofmaiboud 00 11 towbdult 2060 @piakpyRidh indy Be
ratio to the sulfonyl urea in the range from

aboa@mwseﬁfedlmtsalgm &t"ldfé@°¥s op riayrdimes per & about
0. 21do106) ak@ﬂiﬁ%néllgl the EARRGI uré_:;‘ﬁld(fﬂm%lﬁ‘lgdlgﬁe 159}'; lggjllrl@orfmrated in

W|IIbee In a weight ratio to
t hi azm@ledﬁhi@d’ﬂ&lrtée ¢ampppndetiormula] tnmrwumh ef }eafntg@ ¢hoofnhSO mg.

abo 1: t fro

l['(&O 1?%]0&6% heiré) R Pe%y eg}ggg? {/\ﬁé“ﬁ{é&%’fﬁ% r?e e n}1 i amounts
10 hi adibin e rege Hoe abatt 56Eioabeiti200@ggper meal eapbeoy ed
in armunts t hi e from bout 1 to about
2008 rﬁﬁ‘}%eéﬁalm \Rﬁf“@ﬁ’ %EV “[?gggffﬁioﬁ‘? ©t 8‘|‘rétﬂ“fisr‘i’a ‘ngl e or
di viistad21d0Serer®PRsenOG PY hegtidbRHaPs addidistele8 LA buccal

q)tl onally, the sulfonyl urea and thiazolidinedi one
may faseuiatiens pyraseleadministeption appasentesdliyeas dserihed indJ.S. Patent Nos.

COPRMRIp bR ek 2 AR b ARt o
lfher@”clﬁnqmy 8e enplaoyﬁd |2n 8m)unt S V\nd;hl \?\Ih:: Eﬁ range
nanUEE, a3 S 37 dlon PPy THL Bt oIy 57 s WP Fio o he

ti rr&ﬁegdmhey PPAROG ) a aébmﬁteppm&wmta/gaaiﬁa |duﬂ%@bﬂ1§ie§’2rfﬁﬁdbltor or
be adm ni stered 1n oral bucca rul at i

admPAPd dnhabifos within thesengs f&m F"P%Pt 3@1 dde e*?q% éQﬁ I rpreuergbly from
Pat eput DOSE toabRtqe0:{01 (TheraTech), 5,614,492 and

5,631, 224 which are incorporated herein by reference.
20 [00104] The compound of formula I of the invention will be generally be employed

in a weight ratio to the hypolipidemic agent (were present), within the range from
about 500:1 to about 1:500, preferably from about 100:1 to about 1:100.

[00105] For oral administration, a satisfactory result may be obtained employing
the MTP inhibitor in an amount within the range of from about 0.01 mg/kg to about

25 500 mg and preferably from about 0.1 mg to about 100 mg, one to four times daily.
[00106] A preferred oral dosage form, such as tablets or capsules, will contain the
MTP inhibitor in an amount of from about 1 to about 500 mg, preferably from about 2
to about 400 mg, and more preferably from about 5 to about 250 mg, one to four times
daily.

30 [00107] For oral administration, a satisfactory result may be obtained employing an
HMG CoA reductase inhibitor in an amount within the range of from about 1 to 2000
mg, and preferably from about 4 to about 200 mg.
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[00103] The SGE.T2 inhibitor of formula | wll be

enpl oyed in a weight ratio to the neglitinide,
weERAROgERMM agoni st, PPAR- al pha/ gamma dual agoPCBUS20857@34359

i nhibitor or DPP4 inhibitor within the range from

about 0.01:1 to about 100:1, preferably from about

0. 2[09198% aBqueterrat aral c{ommﬁm']n Jush 28 talrfstsm dapstiles,ovifgpndain the

of Q [

e félﬁfa pg%@m%c&gg ]ﬁhllbLOIqu F.Ig eﬁ]hjg%aa%g%tﬁﬁﬂ a%SS{ 108 nf3,

pr epreferably fndrh bbaut 6 Incealroanig)ang raodm@bmmtfefﬁm@f ﬁtom abaab bluto about

%(8 preferably from about 100:1 to about 1:100.
[OO %’ For oral administration, a satisfactory result

ﬂay[ob@oq bt arhmﬁaleﬁ@éyﬁmbt@g: mmltdvrﬁw Uaféh%ndg@a in dbs@glés in an

anount within the range of from about

abo¥roundyithig t%ﬁq@ng-‘r tiiompadoyt kg ioabew 2000 ngr?gd wfea%ufrom

100,45 2 PR tJ&boﬁPi{folﬁ%”es daily. [00106] A preferred

oral osagé form such as tablets or capsules, wll

c on[()al]r()]t hé nwfﬁmtmmlbiosagp form, suchastablets ancalisnbsrwdbmmaimthe

to ab fro abo 400
o, SRR SR pB BT 2F ik BERER 880w TanSu ROl g

I@nepﬁe&rafbwom aﬁnﬁﬂi%ifu dbysut 200@07] For oral

adm ni stratjon, i ctory result obt aj ned
el By THg " She Fiseenhor BT Lot HmDRLen s tees
Wi t HESE‘rll;eh@lelreﬁﬂgﬁangfsulfablérﬂle%HQ Wy e;(arh%e 2&% B0th a8 fhdtge form of

preferably from about 4 to about 200 ny.[00108]
pr efbleisePBHes s@adergy pPyders: sublingually; buggllytpgregterally, such as by

cap or
R R S R e

1pr efechmédpiey (f . anshitelibje&alilo aquoowstor 86n-pgyeoanwlutionseor
preferably fro abot 10to bout 109 The

D e ol il B ing e futane o ke SR tspeh sickes by
dosmgastidnspady; RPRMNRYL swvhtalinthé fvem ofa gRagfor binhie@e wctall) such
ng to about 2000 mg{ and, preferably fraom about .25 t.o
abotft 0 Sscformy of %@%m]lewnﬂpags PP‘é&”’é‘P'éFlo’%fd@éf@@“?gd}o oxic,

Sucéhaﬂﬁa&ét@éaﬁkﬁcc@ ta&épaﬁél&%r\&ilhénté?om ain the squal ene
het ase 1 nhi bi in an anpbunt of from about 10 to

2(hb0[901m0 Inggarrying out a preferred method of the invention for treating any of the

diseases disclosed herein, such as diabetes and related diseases, a pharmaceutical
composition will be employed containing one or more of the compound of formula I,
with or without other antidiabetic agent(s) and/or antihyperlipidemic agent(s) and/or
other type therapeutic agents in association with a pharmaceutical vehicle or diluent.
25  The pharmaceutical composition can be formulated employing conventional solid or
liquid vehicles or diluents and pharmaceutical additives of a type appropriate to the
mode of desired administration, such as pharmaceutically acceptable carriers,
excipients, binders and the like. The compound can be administered to mammalian
species including humans, monkeys, dogs, etc. by an oral route, for example, in the
30 form of tablets, capsules, beads, granules or powders, or they can be administered by a
parenteral route in the form of injectable preparations, or they can be administered

intranasally or in transdermal patches. Typical solid formulations will contain from

-30-



preferably from about 25 to about 200 ng. [00111] The
conpound of the fornula | can be adm nistered for any
wo@boobldi48ses descri bed herein by any suitabl e PERNS2005/034359
for exanple, orally, such as in the formof tablets,
capsul es, granul es or powders; sublingually; bucally;

par ebRub Giojapouts08 mecef aispmpensd ol veulad, Thedesserdnls i
i nt Eé?@x‘é&ﬂ)e?geen% AnBH1096 LR RRday! Whith EArOR QbnihiftbAe P single

4
t echni ques .g., as sterile 1njectable aqueous or
nondesgwe oube Somofiniiddunt desesiven $# dinsy perdasal |y,
i nc g adm.ni,st.ration to the nasal memranes., such.
e WPTHIR AT S SO Ppiadel e B Bl RE AT e
of A5Emgantdipoahd bierhla Dintd £dihlabdepticallg re@R-drying ARl sealing.
formof s ositories; in dosage unit riul ations
cont® Pl prntsaifee, Vi e REELNh AT «yj Pheepeia e, t
vehp@h@& AinjedthBIePeparati80112] I n carrying out a
preferred nmethod of the invention for treating any of

t he [l kHas Esvitlibs andeseepdibatéhaspecificdpsadevel anddicauenanel dosage
rel %gy GRS SRujed RNGY VIREEM V‘&iﬁ'fde}?e%%géﬁ 5L AR oS
enpl oyed contai ni'fng one or nore o e compound of

16 or imgludink themictihityoof the $pecifit canfrand anplogidathetmatabatje stelfiBly and

and/ or .antihyperljpi dem ¢ agent(s nd/ or .ot her t

© heleBnaf proh 3E et Sriponed SR G ress iy Reieht, aehers B, sex
phakiedew teatbjé@hthe hd@inddiThdEmtminiiRtiph 258 BESlttdtioR | drug
conposition can be formul ated enpl oyi ng conventi ona

sol FemRiratiopamd geraif f|thsspagiiculiy Pediic®- and

Phafgigenut kealr: dditd ¥GRit) br @e EXRGUARBE AR vRhtfor! Ryt iRe
node of ‘desired adm nistration, such as

Iphadeterovnadibyaist 9f ancesapisystineascgr eut belew. exci pi ent s,

bi nders and the |ike. The conmpound can be adm ni stered
to manmal i an speci es including humans, nonkeys, dogs,

et c Asday fanSGLEL Arctvite, for exanple, in the form of

tab capsu , beads ranu or ers r the

canlBLTe1qr HRe BREFLeratga ks Bia SOLT2 IGRBERE PSS fsgloned
of bﬁfe@&%@ﬁﬁrﬁp@ﬁtﬁ)ﬁ%ﬁ@hﬁlﬁlﬂ&aﬁ&{ fré BN mERKIARE mRNA, using standard
adm ni stered intranasally or in transdernal patches.

26y pmelgrulaitiplgey selmiqugs.i BiescDNA peqence aap stably tramsdsted o CHO
to f . . .
for e%%%td g %S%‘F‘gf‘ S'esrq}z;\el‘z)il y bet v\/eag:]%w1%?)&}%{%1:l (It:i1 Qi?% %?Od;)gggrr%) g‘g%ﬁ{yan o
dayal. (i8Ph Evalpatize: cdnilritiot eiSéd. T2ractvityi inglctondiyssleoted iceil line

th ew];sO lger o%%ecj e[?s(sjﬁin\(iial%'I zfasl degc%%ﬁe:dc' ian{y%En etlefl.flwgtiu %Sfoﬁc?v{/ing ay.

modifications. Cells were plated at 10,000 or 20,000 cells per well and were cultured

25  inHam’s F-12 medium containing 10% fetal bovine serum and 500 pg/ml geneticin.
Cells at approximately 90% confluence were assayed 2 or 3 days after plating. Cells
were washed once with buffer lacking sodium, which contained 10 mM Hepes/Tris,
137 mM N-methyl-D-glucamine, 5.4 mM KCl, 2.8 mM CaCl,, and 1.2 mM MgSO,,
pH 7.4. Inhibitors were assayed in the presence of 10 pM ['*C] AMG (a-methyl-D-

30  glucopyranoside) at 8 concentrations over a 120-minute incubation in protein-free
buffer containing 10 mM Hepes/Tris, 137 mM NaCl, 5.4 mM KCl, 2.8 mM CaCl,,
and 1.2 mM MgSO4 pH 7.4. The response curve was fitted to an empirical four-
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[00113] A typical injectable preparation may be
produced by aseptically placing 250 ng of conpound of

wo oooa4e89 into a vial, aseptically freeze-dryP@myuszuds/034359
sealing. For use, the contents of the vial are m xed
with 2 nL of physiological saline, to produce an
inj emﬁlattbmmeépmemrmm the iphibiter|condentration abkal frmdweimst @@ppnse
]Egagegtﬂrr%eed azsg rl?eCIICf gpr%gae hlca%%/sevl\étgg ndgofrl\[r/lgérq‘ye?gctérn%matgcﬁs ays were
dep qtiHﬂlcthﬂQiy vashiag B eiings af ick aGIHOD{SphloEphlamdxuffgreﬂ bﬂme (PBS)
activity of the specific conpound jrrp oyed,

th
rret spipipe 8O AR RA{G iz i and f@H@Wﬁre&f@n f S0l Oc}/aiNaOH After
c‘ﬂﬁm  of206 1P b§§nt RUEinti PAIA ﬂ\ﬁﬁ' #Rten AR LRw ded to shake

sex a of the subject, thermean
of ammmws amchttheroﬁ C]IAM@ waf qetifiet ononTondiougt scintillation counter

i nati on ever i f the partic
0 ot afbye AN ER bl teBlortige BFfobmEr v piiR B Rt and
t hea doséaespbisd cliy f&q)hdserrzﬁnrwas eterisd ineeer9hssan adspa@itive control.
system as set out_bel ow, Assa%( for SGT2 Activity

[ 0010081 7ITh ByarRNA: ‘obeien tb Einkdy Fistiienkerg GM 2 ae%;é#’sa?&%mk-

16 VOSRADE. 1993, Bk ONed iRnokavRE %&xﬁﬁzﬁ‘ Rale dpltheal &@Mdine from
anplification from human ki dney nRNA, using standard

mol eeralabedullihomeny idnex Hﬁlldnftyéstemih@abﬂ\lﬁégs@h uence was
stably transfected into CHO cells, and cl ones were
assayed for SG.T2 activity essentially as described in
Ryafooai8]al Th¢ fdi8)ng vinrking @kample sdrvasnéibdtiet [lmstraé, bsGiot Amit,
activjty in a IonaII se] ected cell line was

per F‘BI’?%‘HE“E%%‘E? PrﬁFqn)t/ DXe'YBscri bed in Ryan et al.

ismth the follow ng nodifications. Cells were pl ated at
10, 000 or 20,000 cells per _well and were cultured in
Ham s F-12 nedi um cont ai ni BRYAMBEE &t al bovi ne serum

and 500 ng/mM geneticin. Cells at appr oxt mately 90%
confluence were assayed 2 or 3 daygs affer plating.

Cell s were washed once wi th byffe ing sodi um

whi ch contai ned 10 mM Hepes/

N- net hyl - D- gl ucam ne, 5 ‘
1.2 mM MySO4, pH 7.47°
presence of 10 nmM [14(3}0\\
(a- net hyl - Dgl ucopyr anosi degy

Et
()
Br o]

20
A. 5-Bromo-2-chloro-4’-ethylbenzophenone
[00119] To a 2L round bottom flask containing a magnetic stirred suspension of
commercial 5-bromo-2-chlorobenzoic acid (410g, 1.74 mol) in 700 mL of CH,Cl,
‘was added oxalyl chloride (235g, 1.85 mol) followed by 1.5 mL of DMF. To trap the
25  resultant HCI, the flask was fitted with tubing so that the gas was discharged above
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at 8 concentrations over a 120-m nute incubation in
protein-free buffer containing 10 nM Hepes/ Tris, 137

wWOorkdoblagd4g9 5. 4 nM KA, 2.8 nmM Cad 2, and 1.2 nWweyBM0He34359
7.4. The response curve was fitted to an enpirical

fourparaneter nodel to determ ne the inhibitor
con#rsuriaee iobmstitedra I Qaadrting Whes Hisrvigoroys spelptirofgss ceased

t he, %00 ndill, 8% Ho%gk%ﬁ@l%a%ﬁ &ab ﬁfrfe‘aroqﬁql@?grmr to removal of

determ nation. Assays were quenched tines
i n theeoletiled umdér pirogiphaing ayothily sy ampraserl Thrﬁereﬁtmaﬁ)oﬂ solidified

cont Lnln |l orizin, and cells were then | ysed
in ml‘(ﬁsu eilafnf\ggq?al?lﬂgter addi tion of 200 m

B croeBi]nt Ader gissohting ﬂhatnudmsiofdma;lz c}ﬁlblebaﬁbyl&hlmﬁe in 530 mi of

allo to shake _for 1.hour 1

qua Ylg?lgan% e yeHhedtHAn %.Cﬂ@?g foq ngﬂllqs AR @s7g,
Cont b9 Eno?ﬁﬁ ayep pdridRRvaksaniato Rburk Bt M wpewre did not exceed
perfopned with and without NaCl and a dose response

c ur V& Cf dme spiews amayntand Hd aesrvatiedbegan oeaplye a@géy‘y«a@ the AICl3

Poebd iy S80Stk 01 s SR U P58 Kyl .
16K~ H'theampadtionmeteahore edngentostédya mapudbio Ism*r@p:oulu @bt lzve omintained

I f. .ad h [ . Kl

|t St PR3 RlssSf gl dio MaTaR CFATCRY anE SR for 1 B sghe ot

EXampingd3e~VRE, the baditvs rerhdvietd SA ficati @y adROPCAE tHidkBytup was

enmbodi nents, of the gr esent invention. EXAMPLE 1 A

5- BPOHRES DS iP 615 k@) Swhsyuenbn 2BisHRT I perpansen hird cgoled, HO
roupd, bv@efstagﬂ@dfﬂrﬁﬂ% M@&tr&té@%lm@ﬁc' ThSEdnktifd organic

suspensi on of commercial 5-brono-2-chl orobenzoic acid

1§ 41exjtacts were wiashyd Pnwith ONAHCLGHOMBICH M K421, and dadvithdaing pprior to
hi |
o, BB, 8o W LRRL e Ao Rl o n

t u bthag bg heaitlhgat ~+60eC gaBTmzasl HJINMN@B@Q@I ofthowstleat dark bdce

gf/o}%"% %{ﬁ"%fesggg K > QL/P %X?lgf, O%/%{ﬁloﬁ)t&{]ﬁe[gglﬁ% 1$Solution in hexane

homageRRews ByeaGhticithivagh Siilicay RpAvenhivediospsf E cdler.
rempval of the volatiles under vacuumusing a rotary

2@y apresntrtion phthechien igldgd 608 (9at)iofaf litelgmbriie ﬁ@S-bromo-%
S Ub§}98’ﬂdepleth§%b%ﬁib?hé&ﬁe § 9%%91-01%1*09! e‘&iyﬁy%ﬁ’io hé}%né he
crude 5-bro oro enzoyl chloride
[00121] HPLC retention time: 4.7 min, YMC S5 C-18 4 6x50mm column 2.5
mL/min, detection at 220nM; 4 min gradient 0-100% B hold 2 min at 100% B.
Solvent A: 10% MeOH/H,0 + 0.2 % H3PO,. Solvent B: 90% MeOH/H,O + 0.2 %

25  H3PO,.

5-Bromo-2-chloro-4’-ethylbenzophenone
[00122] 'HNMR (400 MHz, CDCl3) § 7.73 (d, 2H, Jap = 8.2 Hz), 7.54 (dd, 1H, J
=2.2Hz,J = 8.8 Hz), 7.32 (d, 1H, J = 8.8 Hz), 7.295 (d, 2H, Jas = 8.2 Hz), 2.72 (q,
30 2H,J=7.7 Hz), 1.27 (t, 3H, J=7.7 Hz).
[00123] BC NMR (100 MHz, CDCl3) 6 193.13. 151.33, 140.49, 133.8, 133.52,
131.6, 131.44, 130.34, 130.16, 128.28, 120.44, 29.04, 15.02.
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et hyl benzene, the yell ow sol ution was cooled to -30C
prior to adding Al (257g, 1.93 nol) in ~30g portions
wW@®6/0838M n to insure that the tenperature diPCHUS2005/034359
exceed 1Q0C. The copi ous amounts of HC gas which
began to evolve after 60% of the AlCl had been added
were trapped by passing the gas over a stirred cone.
Na [ 3 i . § centrated,
N ol e i A S
UpPOjO LAY EH NOR GO0 tMiFdz, TG 14)iSn640k;, L,CE7.7 Haht 1623 (t, 3H, J=7.7
stirring for 1 hr as the bath warned to ~15C, the bath
wasPermoved. After 4 hr at 2Q0C, the thick syrup was
poufath NV ercingar ((lobMkg) cDBUPs egloersts.y, once the
stirred suspension had cooled, H2O (IL ) was added
prior to being extracted 4x with Et QAc. The conbi ned
organi c extracts were washed 2x withgtI N HO, 3x with
IMKCH, and 2x with brine prigr £oydrying over Na SO4.
The vol atil es were renoveg/ugi ng rst a rotary
evaporator and then by heg ~60C at 1 Torr. IH
NVR anal ysis of the resyjtant dark oil revealed the
residue to be a 1:14 m xture of ortho/para isoners.
Di ssolution in hexane and followed by filtration

Contiant raprisnd-SR R AN EMRE O, (6005 of %

10L4: pond6yt uTe a ofirrdt dotuviom o2Et; Sikll (0®dg,4.45 mol and 5-bromo-2-chloro-4’-

- et hyl benzqphenag [ 5:=brano-2-chl qf o- . . .

- ety PERATBRE fofie: 1 BB 0Dttt -+ 2t b ispmirieigiong 300
M N, YWEF 2%t §9°L BasthdBbORIOM Swg 0.8 BolyLWithil minutes the
detection at 220nM 4 nin ﬁna ient 0-100% B hold 2 mn

at tEOOARIe igeiegssth auaing Hiyos ey wiolgnty. ¢4ppizgnciyis moderate
Sol MeherfPreq@ted é\é%ﬁ?{& ‘Mﬂﬁgﬁ %&t&na iCOUARP@ker 1 hr, HPLC revealed the
5- Br onp- 2- chl or o- 4' - et hyl benzophenone [00122] TH NWR

1 40Gaditdn to BERY 8 Fordplpte 7 A fieradditian of apaddit@nal FSiH (70&1and

i) e g o o ¥ 598 pfle UL ol . Upon

Hz ) ¢ooling, the ¥olatidds, weterembvedzhy bl 1R8] didtBIati MR rédioed prtspre.

TI?«? regult%u?tsé I]Ebf lilg % 'gr%}:? oil %v%so f)cﬁlsr)éd i%t%lesdf HE%B ”I?xg— mixture was

extracted 3x with hexane; the combined organic layers were washed 3x with H,O, 2x

20  with aq Na;COj3 and 2x with brine before drying over Na;SO4. After concentration
using a rotary evaporator, ~ 1 L of clear light amber oil remained. This material was
further concentrated; the (Et3Si);0 (450 mL) was removed by distillation at 0.6 Torr.
Once the temperature at the distillation head reached 75°C, the pot was allowed to
cool. ITH NMR analysis of the pot revealed it to contain an ~ 8:1 mixture of

25  diarylmethane to (Et;Si),0. Crystallization of this mixture was achieved by pouring
the product into vigorously stirred 10°C 85% EtOH/H,O (1.2L), After stirring for
several hours, the crystals were collected by filtration, washed with cold 1:1

EtOH/H,0 and dried under vacuum. The 5-bromo-2-chloro-4’-ethyldiphenyl-.
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131.6, 131.44, 130.34, 130.16, 128.28, 120.44, 29.04,
15. 02. 5- Brono- 2- chl oro- 2' - et hyl benzophenone
W@ ciosM348e i ve signals) [00124] K NVR (400 MHz, p@DUISBYS/aB4359
2.64 (q, 2H, J=7.7 Hz), 1.23 (t, 3H J77Hz)
[00125] 13C NWR (100 MHz, CDC 3) 28.9, 15
5- BR§HBr2GehEL pbtamed &y %lwdneﬁwhﬁé@rﬁ%m@g réh@eﬁl)zﬁb wgs used
stl 3SiH (400 g, 3.45 nol and
%tﬁgut;f&h#fg%}ic%ﬂ et hyl benzophenone (534g, 1.65
rml J00d 2t aHﬂLﬁgeter'it%ndfmCt A& miso¥kil B5 KBt SPmm3®Munm. 2.5
of TFA at gd . CF358 0
w o e acivan R e By ettt et it 30w 8
Sol Soliven A: QO%@f/IéGJH/HéOO# @4 M,PGasbivent B: 0% Medm 0.2 %
exo ém requires cooling wwth an external ice bath.
Aft HPLC reveal ed the reaction to be 90%

CONMogL 8- %WR%P'Z%' NHECISE 1, Aty ol '2!3 i, Fud R, e 2Q8-7.7

and heating overnight at 700C, the reaction was >
959z b P éd.& b yasPT.C Han a1 63 2H, Upbﬁ Fepdi 23y 3H #rel.7 He).

¢ it o, oLoMEC TR ER R YRR R h2a 11 B8, By, BB

10vas 13mes, @8i0.551t128.83, 108 H2120.0] B&62Y128148) 15. Sﬂas ext ract ed 3x
wi th hexane; the conbined organic |ayers were washed
3x wwth H2O 2x with ag Na2CO3 and 2x with brine
bef ore drying over Na2Sfs. oncentration using a
rotary evaporator, ~ 1L of i ght anber oil
remai ned. This material W&o ‘@p-CBncentrated; the
(Et3Si )20 (450 nL) was renoved distillation at 0.6
Torr. Once the tenperature at théMdistillation head
reached 75C, the pot was allowed to cool. IH NWR
ana sis of the pot revealed it to contain an ~ 8:1

ur e b 4dtatrgiOdrimeteylsilyl-Deglggiljdae Crystal | i zati on

f m §
1 T A S RO AT b
Af t mlethstrmorphormge tldBO sy €0.23 mob) in 2.4L bAEHE mydaraﬂrsvawadc&d
ggld rgli?%ﬂgygm@ﬁ% I’l({?é@(ﬁ#&rﬁ&, -ﬁngsrgcﬁgw\émdgogpﬁlglﬁgnn%l élf a rate sucll_l%lat the
5~Dbtegiperadn€ fid abOexdeede QYA flérn e e sk foatidnS043 hedted to 35°C for
obtained as a low nelting solid containing ~1% (Et  Si)

o) Mgwbgr@a)owlttwlﬂlowgqtpﬁgqﬂ t@&@ G 9sdbg seagtion stirred overnight.” After

20  dilution with 3.6L. of toluene, the mixture was cooled to 0-5°C prior to cautiously

adding 7L of H,O at a rate such that the temperature did not exceed 10°C. Note a
severe exotherm results upon addition of the first portion of H,O. After mixing, the
phases were allowed to separate and then split. The organic phase was washed with
aq. NaH,PO4 (2L), H2O (1L), and brine (1L). The organic layer was then

25  concentrated under vacuum using a rotary evaporator; the resultant light yellow oil

was twice taken up 250 mL of toluene and reconcentrated to yield 616g.
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[00127] HPLC retention tine: 5.3 mn, YMC S5 C 18

4. 6x50mm colum, 2.5 nL/mn, detection at 220nM 4 mn
wWQ@r@dioansd 0- 100% B hold 2 mn at 100% B. Sol veP€T/BS2009054359

MeOH H 20 + 0.2 % H3PO4. Sol vent B: 90% MeOH H 20 +

0.2 % H3PO4. [00128] 1H NMR (125 MHz, CDO 3) d

7.2P-7.23 (m 3H), 7.14 (d, 2H, JAB = 7.7 Hz), 7.09

(d, 2H, JAB = 7.7 Hz), 2.63 (q, 2H, J=7g7 Hz), 1.23

(t, 3H J=7.7 Hz). [00129] 13C NMR ] MHz, CDCl 3) d

142.46. 141.08, 135.68, 133. 64 5 130. 85,

130.55, 128.83, 128.1, 120.0,

2,3,4,6-tetra-O Trinet Ryl si | yr=>0 glucolactone [00130]

To a stirred -5C sol ®i op of~a@deuconol act one (239g,

chl ori de (1022 L, 8.05 nol) via dropping funnel at a
rate such that the tenperature did not exceed 50C.

AT Rl 1 1Bl BECS RS RANR YR NISaLaTAG: 350C for

reupon was  a o c00 as the
5 eaethyldiphetyilmastbﬂw @88 02§ htol) uA#jCemL aif it ﬂtdrp’lﬁHWtdslhexﬁ uiler Ar

of tol ene 0 50C prior, to
LUl RO e EM BEE S mE O3 Roh T Gt et

t enpaiedlined ehted pOafureretoRed 59 0ker NatrB g ForSRMBIBteS mtﬂfﬁfgﬁhe
results upon addition of the first portion O H2

Af t asfditignythisgpoluting wap Hansteriga b capnplg fpgstirgrdsdf a?q—kwt@n &hfart C

t he Ny .

bo PAT- ey SRR ARNLS ARAGAGHEA SRS intofithe ARSL o
1fhvasa tdu@nhatomictehnbd theechctiordmiow €6 U Uhe welition way girrad jor 30 min at —

evapqarat o th ul,t.ant .

© i P iyeifar iR of AR, SENROH cBptrplfp RS

61gg:ﬂ128[rﬁmr1?3415] mfﬂﬁ Tdhe %abﬂi({’n&das-sﬁﬁe&@}euﬁgm rﬁ01<()If8881Pat‘ 20°8. The

5- br onp- 2- chl.or 0- 4' en t han

mol 5ea?tw114759@ stired %Frﬂigfﬁ%%' §?“1'E‘igptééll'i%ﬁ£ wﬁvagrrevlgsﬁleaégew peak

S| owhith 8¢ dedvE corrddptidib kie rhak3Bf the bupebied d-#Bthy1giuBoside. The

hexane at a rate that nmintai ned the tefg\%erature bel ow
15 55reagifonepneg cpmplietggwasgruenchedpyile addifien ofdVaH L1 U2 g, 0.5 mol) in

200 mL of HO. If the pH was not weakly basic, more NaHCO3 was added prior to
dilution 2 fold with H,O and 3 extractions with EtOAc¢. The combined EtOAc
fractions were washed with brine and dried over Na,SO4. After concentration using a
rotary evaporator, the oil (140 g, 90% pure by HPLC analysis) was not further purified
20  but instead was carried forward as an impure diastereomeric mixture.
[00132] 'HNMR (400 MHz, CDCls) & 7.37 (m, 1H), 7.23 (m, 2H), 7.02 (m, 4H),
5.14 (m, 1H), 5.06 (m, 1H), 4.07 (m, 1H), 4.03 (d, 1H, Jag = 15.4 Hz), 3.97 (4, 1H,
Jap=15.4 Hz), 3.80 —3.70 (m, 4H), 3.60 (m, 1H), 3.48 (m, 1H), 3.31 (m, 1H), 2.84
(s, 3H), 2.53 (q, 2H, I =7.5 Hz ), 1.14 (t, 3H, ] =7.5 Hz).
25 [00133] '*CNMR (100 MHz, CDCls) & 144.4, 140.7, 138.94, 136.9, 132.51, 131.6,
130.96, 130.6, 130.2, 129.16, 103.36, 77.0, 74.86, 72.48, 64.27, 51.57, 41.33, 30.75,
17.9.
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addition, this solution was transferred by cannula to
a stirred -78 solution of Part C
wWQ2Bs43881 etra-O-trinmet hyl silyl-D- gl ucol act oneP¢/BSYN5/034359
0.33 nol) in toluene (350 nL )at a rate that
mai nt ai ned_t he reaction bel ow -55. The sol ution

sti 041 oHPBE ratepfionitime: 88 BHn.Gl0% Ryirgy Jéﬂ@#r%l b 6%50mm
addb&ﬂg&lﬁ‘ 4 mﬁ%n“ﬂleté%ﬁo&’?c@%bﬂ\%”& A EIGeATRL TROES %fd%’nfr‘n at

acid e reaction was stirred
oveﬂ@ﬂ‘VgBt Splyent18 1996 MteOEI@zO + TR &6 Helfo4 i Swiven8: ¥ Me©E!/HO
over, '3'2 t\KEB 18 hr at 200C. HPLC anal ysis reveal ed a
new péea ¢h by LG/ MS correspond to the mass of the
£XpEo1ss] OLaavByIMHOMS3le393T d+NeHalb,0l7. once

conpl ete, was quenched by the addition O NaHCO (42 g,
0.5 nol) in 200 nL of H 20 If the pH was not weakly
basgc, nore NaHCO was added prior to dilution 2 fold
with H20 and 3 extractions with Et OAc. The conbi ned
Et OAc fractions were washed with bri anid dried over
Na2SO4. After concentration usjng®h ary evapor at or,

the oil (140 g, 90% pure by Han $8i's) was not
Nas carried forward as an

further purified but in tegd
i mpur e di ast er eoner i &xom Xt'u 00132] 1H NWMR (400
(m 2H), 7.02 (m

MHz, CDA3) d 7.37 (m I\

4H), 5.14 (m IH, 5.08° °407(mIH) 4.03
(d, IH JAB = 15.4 Hz), 39‘9‘°(d IH, JAB = 15.4 Hz),
3.80 - 3.70(m 4H), 3.60 (m IH), 3.48 (m IH), 3.31

| 2.84 , 3H), 2.53 2H J =7.5 Hz ), 1.14
101" 1091861 Aoitipg pt PartR Campihyigiocatit (P46 0 HRmoIEDELE) (| &)

ig’gc%htan']xﬂ%dﬂsopl%gglet%gl’am 34%3 6g’ %%ﬂ%}a%diﬁ%’%? @%ﬁg“sgﬁﬂnob was

64. Q)I)ledqu_ 0%7. Acgtic @Blyd@ﬁ: (3Bg, 1.79 810)) 00 3pvIyHRIdE at such a rate that

r et ﬁ'xg& ra%l]lrg‘aid n%&e%%e% C. Aqiea%[e SQ tlanNé:ra usaélg ajémqed fo r%]O°C it
g r adhedired Q0% h@lletiuﬁorfﬂcranalysﬂ.&@%kﬁl coSqiletedStinV&smﬁ @Pthe

134 HEBOH S OBISIHOE PSP Gt 104 (| aand Wl

44 TH;HO, (1.5 L). After separation of the layers, the aq. phase was extracted 2x with

EtOAc. The combined organic phases were washed 1x with brine prior to drying over
Na;SO4 and concentration under vacuum. The resultant oil was dissolved twice in
300 mL of toluene and reconcentrated to yield a thick oil (300g, 95% HPLC purity)
20  that was used without further purification of the resulting impure diastereomeric
mixture.
[00137] 'HNMR (400 MHz, CDCls) § 7.38 (d, 1H, J = 8.3 Hz), 7.28 (dd, 1H, J =
8.3 Hz,J=2.2Hz),7.24 (d, 1H, ] =2.2 Hz), 7.11 (d, 2H, Jas = 8.3 Hz), 7.04 (d, 2H,
Ja =8.3 Hz), 5.56 (t, 1H, ] = 9.7 Hz), 5.21 (t, 1H, ] = 10.1 Hz), 4.93 (t, IH, J=10.1
25 Hz),4.20(dd, 1H, J =12 Hz, J =2 Hz), 4.12 (d, 1H, Js = 15.4 Hz), 4.02 (m, 1H),
4.018 (d, 1H, Jag = 15.4 Hz), 3.10 (s, 3H), 2.606 (q, 2H, J = 7.7 Hz), 2.097 (s, 3H),
2.05 (s, 3H), 1.94 (s, 3H), 1.72sd (s, 3H), 1.21 (t, 3H, J=7.7 Hz) .
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[00136] A solution of Part D O nethyl gl ucosi de (206g,
0.49 nol) in THF ( 1 L) containing

waliosoprepyl et hyl ami ne (465 g, 3.6 nol) and DMAEI/(82088034359
4.1 mmol) was cooled to OOC. Acetic anhydride (326g,

3.19 rmll) was sl ow X added at such a rate that the
t emb¥HA8Iur e GNHTRNG00 Mtz EHTBLS 1207701071 69t Tl $%Hh 142.2,

gr agygbd ysuar ed ?94 20065 ii49. X"g%g 3! i%’sroeﬁizé Q10892 hﬂ%sﬂ 33,
wher etipdn tic "analysi’s reveal & ef e ¢onversion
t he 66 8T rtdBetat ke 49 ¥ASHTa2R A, A e  ERIBNGH. 16y 15.5.

(U138 o g s dbe, SR BT TGRS E i domm

éxt colaina. Q)hDNhInbdeEécﬁéﬁ at 212J0ﬁM@mm gnaahe@tr(g mU%Bmhmsmm at
wer e _washed eprorO ?overo
and [&%A erﬁollvéf“i%nwtfh%f’ép%& fh2 '?Iﬁlép@esﬁﬂ‘f%‘ﬁ? %M’WH
di ssqlyvedipw,ce in 300 nL of toluene and
reconcentrated to yield a thick oil (300g, 95% HPLC
purity) that was used wi thout further purification of
the resulting inpure diastereoneric mxture. [00137]

ENR(4OO MHz, CDCI3) d 7.38 (d, IH J = 8.3 Hz),
7.28 (dd, IH J =8.3 Hz, J = 2.2 Hz)
2.2 Hz), 7.1 1 (d, 2H, JAB =
8.3 Hz), 5.56 (t, IH J =
10.1 Hz), 4.93 (t, IH J J
12 Hz, J =2 Hz), 4.4% , JAB = 15.4 Hz), 4.02
(m IH 4.018 (d, IH JA 5.4 Hz), 3.10 (s, 3H),
2.606 (g, 2H, J 7.7 Hz\)zo\‘z gAes, 3H), 2.05 (s, 3H),
10.94 (s, 3H), 1.72sd (s, 3Bp¢ 1.21 (t, 3H, J=7.7 Hz)
.[00138] 13C NWR (100 MHz, CDC 3) d 170.7, 170. 05,
169.47, 168.9, 142.2, 138.74, 136.4, 135.1, 134.7,
1 2 9[(®14029 Adstird@ SolbtionlorBhehbode@ude, 0ill@01 ) 8.51 Abl)Bid CH2C12 (500

g% 68.87, 68.77, 62.11, ((4%1943 38.75,:.28. 4

) oRAIBIEE opRyeagyaleptoldl () G Lpmobpn SN e 62 moD

t | MR/as doofll tH1LI0°C PRSP lﬂ%ﬂ&ﬁory MBISELS (0411% 4:@)Q§<anﬁurlng the

columm, 2.5 nL/mn, detection at m n" gradr ent

1@ 1@@%% s ltemperating was mpmHacd < 03& %mlteawon POYSWSEHTHBO
Osthred B EBoC 2 VéEiitar B - %%b%%ﬁ?g%uen&eg byu iR or

CH,Cl, (500 mL) and H,O (500 mL). After separation of the layers, the aq phase was

extracted once with CH,Cl,. The combined organic layers were washed 1x with aq

t24 (d, IH J
04 (d, 2H, JAB
(t, IH J =
4.20 (dd, IH,

1

I oo ©

NaHCO; and brine prior to drying over Na,SOs. After removal of the Na,SO4 by

20 filtration, Ac,O (6.4g, 65 mmol), diisopropylethylamine (9.5g, 74 mmol) and DMAP
(100mg, 0.8 mmol) were added. The solution was stirred at 20°C for 18 hr to insure
that any glucoside hydroxyls that hydrolyzed during the reduction and work-up were
reacetylated. The oil, obtained after concentration under vacuum, crystallized upon
addition of EtOH. After filtration the purity of this material by HPLC was 98%;

25 recrystallization from EtOH yielded the tetraacetylated beta-C-glucoside as a white
solid (180g, 99.8% purity. The overall conversion for procedures D — F was 61%.
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[00140] A stirred solution of the above crude oil

(301g, 0.51 nol) in CH2O 2 (500 nL) containing one
weouwewadsent of H O (9g, 0.5 nol) and Et 3Si H ( 188OUSH0SE34359

nol) was cooled to -20Q0C prior to addition O BF3-Et20

S R T B R St
ti e |Ir L/ndif| i
) A et A gl B

(5001404 B- Apkvent Asd B MePHALON+ §-A& HaRw SolvehicB:&t)”pMaO8/H,0
was exbraef,pd, once with CH2A 2. The combi ned organic
| ayers were vvashed Ix with ag NaHCO 3 and brine prior

tD divp143g oUENMRCBOMHAGDNL)Sehadv@E] 110 < hie H Z04dyH, ] =

o ts%%?%& %?ﬁ%sj rine (2516 %%5%1%6%(5%[3 2(%36 @,

o 8 THLOl) = erez)am@(i 1Hrhe= sswtw 500 (Mg, ﬁ=t9r7r ﬁO@PJ—
for 18 hr to insure gi((%lﬂucosn de drox

hydrof {#2kd-3d i g Jt=h9e9 Pefat (S Hokr %HKrJup5 e 135 (dd, 1H, J
r eacefyjat I [ r

under vgcujﬁzﬁ? I—%rgs(?g dllglgycf\%j}ﬁﬁ af g%sg@rﬁf 43;]]7%) 379 (m,
W¥ t e 2.9 @ 287 T AE Hawr2. Q69 (sﬁfﬁ)rﬁ@(maaferl 88 (HFHRPIST (s, 3H),
was 19§1°/ 3r gLy§%gl ization fromEtOH yi el ded the

tetraace ated ta-C-glucoside as a white solid

(18@01499 8%DINH<F t(y?gllﬁ/ﬁeofggﬁlla)aﬂ H%nm{ﬁutemfmtw 142.2, 138.78,
I oc r wa 0 retentl on | e

TR T5510094 Pures SVRESSDNE 11 G TeRSoice 6 bt 1. 226 68.45,
ni L/ 38.6ei8ecbhgm@s, 2920Md), 45850 gradi ent 0-100% B

hold 2 min at 100% B.’ Solvent A 10% MeOH H 20 + 0.2 %

Hapd0144h | errM BEM OBl VROHEIRZES + 0. 2 % H3PO4. [ 00142]

1H NMR (500 MHz, C€DA3) d 7.35 (d, IH J = 8.2 Hz),

7.19 (dd, IH J =8.2 Hz, J =2.2 Hz), 7.1 1 (d, 2H,

JABG: 8.5 Hz), 7.086 (d, IH J = 2.2 Hz), 7.06 (d, 2H,
JAB = 8.5 Hz), 5.28 (t, IH J =9.7 Hz),.5.20 (i, IH
J=09.7 Hz), 5.04 (t, IH J =09.7 431 (d, 1H J
= 9.9 Hz), 4.26 (dd, IH J 12 p& Hz), 4. 135
(dd, IH J =12 Hz, J = 5 Hz) | ><ed, |H, JAB = 7.7
Hz), 3.995 (d, IH, JAB 5 7o7 #&E¥ 3.79 (m IH), 2.605
(g, 2H, J = 7.7 Hz), H2. OB ., 3H), 2.04 (s, 3H), 1.98
(s, 3H), 1.67 (s, 3H),,J21Ady, 3H I=7.7 Hz) .

20 [00145]  To the white suspension formed by stirring the tetraacetylated beta-C-
glucoside of Part F (25g, 44.6 mmol) for 5 min in 2:3 THF/MeOH (350 mL)under N,
at 20°C was added LiOH-H,O (2.0g, 50 mmol) in H,O (70 mL). After 15 min, the
reaction was an opaque solution; after 2.5 hr, by HPLC analysis the reaction was 98%
complete. The conversion increased to 99% after stirring overnight whereupon the

25 volatiles were removed using a rotary evaporator such that the volume was reduced to
150 mL. The residue, after addition of 10% aq KHSO, (100 mL) was further diluted
with 100 mL of H,O prior to being extracted 3x with EtOAc. After drying over
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[00143] 13C NMR (125 MHz, CDOI3) d 170.64, 170. 3,
169. 4, 168.7, 142.2, 138.78, 136.4, 135.1, 134.6

WA 2860344899, 8, 128.7, 128.0, 125.9, 79.45, 76.ACT/P42005/034359
72.5, 68.45, 62.2, 38.6, 28.4, 20.7, 20.6, 20.59,
20.2. 15.55. [00144] LC-M5 [MeNH/] at niz 578.3 G
[ 00 PlesFOz ghey yodatifgsiveeee @mgmin@@rp@wmapq@gtowdrthq iegpltepieil in

AL SR L

200@ appesl in ddevhatetidarBOrefi@eDlyy dEhgnmden)vacuntABis(glisy off white

ol P ROAE sofibefod gt W EE sl R XRGr S SETH S st 73 6

\was cﬁﬂ%red)mairﬁlgmcos]'db&oﬁ@m‘yf@r&’l 061% m:memed to 99%
af :j@ over.ni ght whereu ono the volatil es were

s et Gmeiicmias S mere. YRl S el e
vvas bmdﬂp@@rﬁm 12 Qetidtion KNE20LRE
0%k T ( Tog tefiion ES0RGE 4 R gredlehdy AV AR B o
Of HAG B ovolvant Bei 09§ Mol He® &d.23% HwPOn  Solgit B: 20%MeOH/H,0
drying, gvlquJ&aZSm the volatiles were renpved using a
rotary evapor4ator and the resultant oil in the m ninmm
lﬁnDOLg\ﬁﬁM@]‘ H{@MN(Gmm@IzuGH@D)l/&EmeBIHhBaammd 17.88(d, 1H, T =
Et ra rial_ can be reduce
dr y| 3@3%9%351{121 812;[@3%?@ 12659 548 Rptildy %J@Frlrap%a%AB

scr paebt, o), And, Of(H{ BH?B b éaelql{ §J=1106 1]{5) ':E%E;f(dcﬁthﬁl%af 96.6 Hz),
24 hr to?ré(l eld 17. esi red ucosi

cont&ion-Hys 47) ), 0% f(qaéfb&tﬂ H{Z)O@)iﬁﬁ] XHIFJE@HZét enti on

(| TaosE L S ERS YR OB St REISOT e

1@ 10@% B2, 288, mz&zan 81,81?)% B9.7506.4.€1119, A3.1.183%%, NB@H(&HD

H3P % % H3POA.
[oo I’gllHl‘%l/W(S‘geﬁe @fﬁsﬁg&sﬁo‘(’%’r% w5429 g
Hz) [0015613 (Admal fochpi{zsaled>5 10.5ZB10AC - 91 98D cdikd 063518}18 50, Cl

3) artially superinposed
quargt8@tF0uanﬂ+)C64531Hzﬁ@ 83H), 3.86 (d, IH J= i1, 6
Hz), 3.68 (dd, IH J=5.3, 10.6 Hz), 3.46-3.26 (m 4H)
Hz), 2.57 (q, 2H, J=7 Hz), 1.19 (t, 3H, J=7 Hz) .
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[00148] 13C NWR (125 MHz, CD30D) d 143.2, 140.0,

139.7, 138. 134.5, 131.98, 130.1, 129.8, 8. 8,
wa281623482. 1882 14, 79.7, 76.4, 71.9, 63. 1, WEBCT/US2005/034359
wn%934 116 2% 001498 W6 [ MFNa+] at mz Theoretica

1788; "Gbserved 415.1293 [00150] Anal for

QIW@@MM@OAC 0.19 H20 Calcd C 63.51, H 6.50,

C 8.80; Found C 63.63, H 6.63, C 8.82WHAT IS

CLAI MED: 1. A conpound of forrmula I | or a

phar maceut i caA tommuoédpffabthda kal t, conpl ex,

stereoi somer, or prodrug ester thereof. g. A

pharmaceutical conposition conpriging—g conpound of

formula | and a pharnmaceuti ca acabl e carrier
therefore. 3. A pharmaceuti caf ¥ meti on conpri sing

a conpound of fornula I '

anti di abetic agent, a | “oRgsity agent, a

anti - hypertensive agent, ah anti-atherosclerotic agent
and a lipid-lowering agent. 4. The pharnmaceuti cal

gonbi nation as defined in dailm3 conprising the

d of for t | east._one anti
aggﬁEaa? létm@% ﬁlgfll?q% %onapz?x ﬁtgrgomﬂma gr %r,]o%rué Lter thereof.
wherein the antidiabetic agent is at |east one agent
sel ect ed fromthe group consisting of a bi anl

sul f onyl 2-.ur ea PRATBRGRIBEH EARROSIHRN P?)‘PPré?ng 3a° Cg%ﬁfﬂmulal

agop; i phaﬁnfc%@tﬁaﬁil %@ﬁt%@%l&qﬁéreﬁﬁo ni st, an a P2
i nhi bitor, i nhibitor, an insulin sen3|t|zer a

19l ucagon- | | ke peptl de-1 (GLP ), a PTPIB inhibitor, a
| h l ’ i D of formula
g’ ycogen; phosp Eﬁ%r%?@eﬁﬁcah Q&H‘llﬁh&tgh CQ glqgrlr%%??%[&r?iug% : f fg. ulal

phosphatase i'n I ns n an
The ambattddastatni therapsutibefgentaeedted Bhmithrm gtowpheensistmgtofien antidiabetic

? Etela,cge:ng gg%ltg-ﬂ@q% ?g?lats B]anthgq%gtpl}ﬁvﬁ%ggrg earl]ltanfci-ezclltherosglerotlc agent
gl Yol 4 Bed v dimpiagdntle, gl ipyride, glipizide,

chl orpropam de, gliclazide, acarbose, mglitol,

1pi ogl i tazone, troglitazone, rosiglitazone, insulin,

i sagl i t agzone, 7GR b8 coBing@dd diddfned in Claim 3 comprising the

compound of formula I and at least one antidiabetic agent.

5. The combination as defined in Claim 4 wherein the antidiabetic agent
20 s at least one agent selected from the group consisting of a biguanide, a sulfonyl urea,
a glucosidase inhibitor, a PPAR gamma agonist, a PPAR alpha/gamma dual agonist,
an aP2 inhibitor, a DPP4 inhibitor, an insulin sensitizer, a glucagon-like peptide-1
(GLP-1), a PTP1B inhibitor, a glycogen phosphorylase inhibitor, a glucos-6-
phosphatase inhibitor, insulin and a meglitinide.
25
6. The combination as defined in Claim 4 wherein the antidiabetic agent

is at least one agent selected from the group consisting of metformin, glyburide,
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| , ~ muraglitizar _and peliglitazar. 7. The conbination as

def i.ned inr im4 wherein the conpound of formula I
woo@reessmnt i a weight ratio to the anti di aDePCT/USY®RN34359
et N e rangg uf.romagbout 0.01 to about 300:1. 8.
@Ahe combi nat1on as"déefined in Claim3 wherein the, .
ant igligspiside.elinygide: elinizide, chlamsapaifes. eliférideserdetedis!igm
the JHAHPoRORSHRIZRY ré¥iglfazBid, thsiliR NaBiEs b GeRPAMIS thateBlinide,
|ngse Al bltor: a serotonin reuptake inhibitor, a
t hy moireglitierepd pelighieazar. dr ug, a 5HT2C agoni st, an MCHRI
ant agoni st, a nel anocortin receptor agonist, a
nmel ani nconcentrati ng hornone receptor antagonist, a
gal ani n 7ecepTlor combihiatiad aydefiasd iad@Hem Awhntiagevostppural of
CCK .agoni sts, an. NPYl, or NPY5 ant.agoni st, an NPY2 or
NPV ASTBURA 5 spont i &b ERCe 0 diSr R G it PABRGPE rabge from
agonb&lt0.03 thhisdu@BIE receptor-3 (H3) nodulator, a
11-beta-HSD-1 inhibitor, a adinopectin receptor
modul ator, a nonoanine reuptake inhibitor, a ciliary
neur ot r oghi ¢ fl?é:éoﬂfbfinaﬁolpglsadeﬁh&eiﬁ'dﬁgl HrQh R Gbesity agent
factor, leptin or [eptin receptor nodulators, a _ _
I0annadsilersi ahe bgent selgstalriranntha gomip stnsistidg aha bato? edrenargic agonist,
agent.. 9.. The conbi.nation as. defin I n i.m,8
e PdPRt P Tor SR8 (BRI S o S B g =
sel e¢tiTad domisn ilhOHRIuptagetist] Sinklagocoftinrredeptoabgomist, a melanin-
orlistat, sibutramne, topiranmate, dexanphet aén'lne, .
phe SPRERTHEE MRS IFIBLHGSARY & SHARN FReSPATBPIUIAeY: anpgpgexin
comhgddifn @EKA8hHiHe dn NPYH RINPY3 anhigs@itNart Ny 2 bidkely 4
| oweri ng agent is at | east one agent selected fromthe
1§r ouppdalBEes; aqortingtrepin seleaving fackiviapenisya higangpy peceptor-3 (H3)

2 i b N |
oy nidor, £} 6REEBA HREHGS BaRuoRtblobdlor ARME ¢
upr egubahine refptak®inhibétos pt dliarpotiretidpic factdr pbraingdaniasd

i nhi bitor ;,and an,ACAT inhibitor.P T./ US O ./ 3

g oot @R Aty OB el piodiort, feaaingiyg receptor
wheagfagordifl @nd arPardrdciy\giehid

20
9. The combination as defined in Claim 8 wherein the anti-obesity agent
is at least one agent selected from the group consisting of rimonabant, orlistat,
sibutramine, topiramate, dexamphetamine, phentermine, phenylpropanolamine and
mazindol.
25

10.  The combination as defined in Claim 3 wherein the lipid lowering
agent is at least one agent selected from the group consisting of an MTP inhibitor, a
CETP inhibitor, an HMG CoA reductase inhibitor, a squalene synthetase inhibitor, a
fibric acid derivative, an upregulator of LDL receptor activity, a lipoxygenase
30 inhibitor and an ACAT inhibitor.
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agent is at | east one agent selected fromthe group

consi.stin é??pravastatin, | ovastatin, sinvastatin,
wabtaroxassat i n, cerivastatin, fluvastatin, niSVRSTAK2005/034359
gt spstiand 1y mat avigshaf in, rosuvastatin fenofibrate

genflbr02|l cloflbrate and avasim 12.

conbi nat ildn adhejeambiation as ‘@ﬁﬁP%nﬁa‘Ww@r@h‘?ﬁelflﬁ@hpld lowering

co W%HIRQS Rflekindubant Leléc%edrﬂ:o%?@l@ tgrduB cOns¥Eihg Pf pljé@efs’raﬁn tleastatm,

the ['ipid-lowering agent wthin"the range from about

0. msmws@bwtors@w% cefligastagin, ﬂuvnmthodlsmtatmﬂewﬁahg agavastatin,
del e

i anc i LA E AR, ATk Al e
rfephr opat hy, delayed wound heallng, |nsuI|n

resi stance, hypergl sul j nem a, el evat ed
blood | evéi s Bhe Oiik{\f?f‘ igR F‘%%e%?f BISeet J& Whereth the cofmpound of

hy pebinhida D Bredent @bLFEight ratity e &lid llﬁl@-lc%ﬁéeihg demt Within the range from
Syndronme X, diabetic conplications, atherosclerosis or
hypé@?@ﬁ@ﬂdﬁab%¥3@%} i ncreasing high density 15

i poprotein | evels, conprising adm nistering a

t herapeutically effective amount of a compound of

$or mul a 113. 14A miifeodrfiot tnesting ér delayingithe3prbgresshoaror onset of diabetes,
co [ g c ntI

equiRHE SRS, SURLL B @aRT YRt Bt spvad

| easktealnigelnzlﬂlradmtince ﬁ@fberg]yea’nap,eiyb«trmsalg&ﬁﬁa SElvﬁéd Bldod levels of

fro he. rou consi stjng of an antldla i.c a

ot il PRl Ry BoiE B bRt androme X,
ant |d'1'cﬂkf@é lc @b, 2heRBE1B0si8 BNy ettdrRiot; dra¥eihéshiRAREH density
15. A nethod for treating type Il di abet es conprisi ng
ladmilippRrotsin leyele compriving adpunibteing 4 herapquiieallyeéfeeiitisamouniof a
a CQBB.&HQxQ%; Qfpul a I, alone or in conbination with

at Iea t one ot her therapeutlc agent selected fromthe
group consisting of antidiabetic agent, an agent for

treating,fhe ns abet e
ant - obedity SoernSEH G FnehE SReRGunEBmmpistpe
ant Icphcﬂlheht%t oragRhtialia tdlapeutitgredBalvenalbus: Igeleist amd

h m c ent. 3016, A conpound having the
2§t r y&@& 1831 t erapeutlacl:gagent selected from the grncﬁlp consisting of gn antidiabetic

d abetlc

agent, an anti-obesity agent, a anti-hypertensive agent, an anti-atherosclerotic agent

and a lipid-lowering agent.

15. A method for treating type II diabetes comprising administering a
25  therapeutically effective amount of a compound of formula I, alone or in combination
with at least one other therapeutic agent selected from the group consisting of
antidiabetic agent, an agent for treating the complications of diabetes, an anti-obesity
agent, an antihypertensive agent, an antiplatelet agent, an anti-atherosclerotic agent
and a hypolipidemic agent.
30
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16. A compound having the structure
AcO
Aco\\\
s OAc ,
, or
5
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