C- ARYL GLUCCSI DE SG.T2 | NHI Bl TORS AND METHOD

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
application clains the priority benefit of U S
Provisional Application 5 No. 60/612,599, filed
Sept enber 23, 2004, the disclosure of which is

i ncorporated herein by reference inits entirety.
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reuptake. The substrate specificity, sodium dependence, and localization of SGL.T2
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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mutations in SGT2 have been associated with famlia
fornms of renal glucosuria, providing further evidence
of the primary role of SGT2 in renal glucose
reabsorption. In such patients, renal norphol ogy and
renal finction is otherwise 5 normal. Inhibition of
SG.T2 woul d be predicted to reduce plasma gl ucose
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expected to nornma asma gl ucose by enhancin e
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of di etic co I catlons t he absence

si gniiflegsinatand gm diarrhea pndsjebairation. o Selective pnhibition of
SGLT2 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.




[ 0008] Accordingly, the discovery of conmpounds that

are selective to the SGT2 transporter nay

denonstrate a utility for the treatnment or prevention

of diseases or disorders associated with control of

pl asma gl ucose | evels, such as diabetes. 5 SUWARY OF
THE | NVENTI ON [ 0009] I n accordance with the presept

i nverl0408h,  Aceordipgly. the dieguTyef %m%%ﬂi%’ selshtixg tyfbg SOLT2
havi "Iﬂm!FBﬁa%aryld&hb&{sﬁatEh utile) fopkhe ehtieMior pllgveribh ofldiseases or

[ 0010 he conpound. of fornggg I inc%ﬁges diabetes

phar fisoEigsiassapinted with control of plasmy glucose [gysls sych as diabetes.
stereoi sonmers, and prodrug esters thereof. [0011] The
compound of formula L\ a

sel ective inhibitorshpﬁﬁéégiggiﬁ@&#hﬁ*gﬁgﬁz may
provifgenopt i lihd dckortistice Witk the prdénbinvaitionla C-irgbglmesitle admpound is
di seases .di sorders associated with the control of
plasﬁﬁmﬁkﬁﬁ%gﬁgika ® Exanpl es of such 15 di seases or
di sorders include di abetes and the ;
macr ovascul ar conplications of

present invention provides fo gadnd of formula
I, pharmaceutical conpositio pl oyi ng such a

conpound and for mnet hgelS™ef sing such a conpound. In
particul ar, the present | 5ion provi des a

phar maceutical 20 conp nprising a

t herapeutical ly effective &fount of a conpound of
formula |, alone or in conbindtion with a

S PG | Tom et BLo i SR Pramast it dheepble st
net hodmplexe saediethers) aid prodaggiestes thereofiel ayi ng t he
DS 8 Rt S SRRl B By
anouriGLAR aad therefooealy providoutility for the prevafiomantieatnsntofdiscases or
comp SUREBr SRR ryh e AL PR SR sl Bdiphoel P v
chivbi disésenor disotders inchelediabetss snd tiemdcro-capd miacoyaseulan ve i n
t he tcgggﬁ&gg&sio%d%&%s descri bed herein. -3
[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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[0015] Further, a nethod is provided for treating the
di seases as defined above and hereinafter, wherein a
therapeutically effective anmount of a conpound of
formula | and another type of antidi abetic agent
and/ or another type of therapeutic agent, such as a

hypol i pi dem ¢ agent, is admnistered to a human
pati 9I5| n eshbrafmathodas previded for tREtimy thetisemmrs eriafimedkove

OF T hOMEWEL Qﬂeleﬁ#oa]tﬁ%ﬁe&g%ﬁip Peicailethofiti Ak ot Sifonula

matri X conpari’son o I nvent 1 on

( condeadienother typ¢ efisntidigbetiongenmpdionnothesttypsiof theggpeutic agent, such
Strugky &, B admISLEPHLAhhMEN FHEMR iRheed of treatment.
charactgﬁMﬁ?ﬁcs r I%tlng to conpound éﬁﬁl ity aﬁd
comercial 10 viability. The structures of conpounds I

(the compound ﬁﬁﬂﬁﬁz:nﬂts&khﬂﬂbﬂiﬂ

ON
illustrated bel ow. Conurmund Number Protocol Propert

5 4 J0416] A SFhekllowingshast coplains A matix sewpasispolidhecompound of the
di ab%%ﬁu&ﬂk&nﬁimh %GPMQ%%{??@?{ Jeffémﬁfa} Suciife @mg into

dose of 0. vehi cl control s

St abﬂowc}erthn aevmab@mmﬁﬂ W&YMW@&
Ggd n «dhh{% THeS2hdnf€IUreod 1 é&ﬁ%oﬁﬁ&m&lefm%vﬂ@og dnd 3-5,

HOO~ " /! OH Conpound HO O Et

" | OH arpillegrated belawa e~ l\/b HO O HOP "10H OH Conpound
3

Compound Number

Protocol Property 5 4 3 1{

A % Decrease of plasma glucose in STZ, disbeticratsat 5 | 34% | 60% | 59% | 62%
hr after en oral dose of (.1 mg/kg vs. vehicle treated

controls
B Stability in 8 prototypical formulation Yes | Yes |No | Yes
C In vitro clastogenic activity Yes | Yes - |Neo
T ™
HO
HOY ™y /oM
OH Compound 5

15

Compound 3
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-4/ A M HOOHOB" /OH OH Compound 1(a conpound
of formula I). [0017] As illustrated in the chart
above, only conpound of fornula | denonstrate 5
favorabl e characteristics in all of the categories
tested. That is, only conpound of formula I
denonstrate a favorable reduction of plasm glucose in
diabetic rats (potency), stability in prototypic
formul ation (sheiflife ingicatign) and negative
results in vitro clg actMeity studies
(reduced o Sy WL 10 1 NDI VI DUAL PROTOCCL
FOR COVPARI ‘ Protocol for Study A

B'%0H G ucose Effect In
Streptozotocin-Tregrt ed D abetic Rats [0018] The

foll ow ng anal ysis wa 'ﬁfﬁﬁm i ct

the inpact on pl asma&g ggg for t e corrpotlmlaigraqf'I
anal yzed in the matri x above. 15 [0019) Ml e Sprague

rats arles River). weighing 250-275

e (00 o Wl Tashr, s sbiie ShOEsOPOILAT Frmfle

]gﬁ sfawaiine mz%ehshcé o ﬂ@ﬁle@&c@ﬁgﬁ'@iﬂ Thgﬁﬁ,fbﬁlgvrceﬂp&ﬁd of
resh co itrate er our

| at eP’ fl’é‘l‘ 'ﬂ’gereii‘f?“?‘h ‘gﬂ%ﬁﬁm

bl ood)awa@),%&biliqcﬁl ﬂ)tdtjr;ﬁc foRulitidh (shelflffe aﬁiéamalhlmgaﬂveresuns
gl ucose the Jucose O)qugat on rreth wi,th a
G uchEre %@9%?‘5‘ NPT

| evel s ranged from 450- 550 rTg/dI [0020] On the day of

Whi ot o canByuhi, PRETOIRS, HOR CORRARIEON s .o
mV Shdi urRrblopdl FeStadycA: Batesminumneoﬁmo@mmme Bfidciin zed
oral 1y Rt Dbt 0 0r The Conpound.
The [wlsgl Vitiel folowify anelysis wwmgel tovPeasonabhyt pretiicidhe inpest on
o g oBlkm Eliciee PEipe Sobpotpd spaized ARe ERESY®Y | o ur ng
ihe BOpHr i nefake SpREwDMhvwiey Tt (Charley Tvarpiveighitg2 J0r275g venemade
(2 b S B ik o AL g
anal Wediy ﬁ‘b&]ﬁno!;ll (4 901 OX Cithate baffer Rolubduys Iatet, animals were bled
du cl%rgeé 1%5 staEtle.i \R/Eole 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/di.
[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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(Bayer). A Statistical Data Analysis 5 [00211 The

cal cul ation of nmean bl ood gl ucose val ues and percent
changes vs. vehicle at each tine point were perforned
using Mcrosoft Excel. Statistical analyses C tests,

or ANOVA foll owed by Fisher's test) conparing
drug-treated groups vs. vehicle controls) were

per f Blombgtatdbdwgaslshalyzed b the hicst oxidatibl methbd tvith & IGhabmeter Elite
program .StatView. A p value of |less that 0.05 was

consi &8 to be statistically significant. 10 H
Protocol for Study B: Stability Determ nation of

Oxl dati vel,y Labhi ). utic Agent in Presence of

Conmonl y ed%@a’@}g%’%‘#ﬁ’s, under Accel erated

Adi ndo@1hdi tThe nalclioR 8f mdandldod glucose majugseod paicentchasgss vs.

utili t ess .the ¢ 1 cal [)] %é:ﬁlﬂ

conpovﬁﬁlgleg{)?a?ﬁﬁ %p%"rltg‘é%en%ggl ﬁé%r&n%gﬁ%goﬁ)séé I'e§<c| pl ent s

and t(Fpestsadr ANOYA dollosied byFislief® @8t] cofiparing dryg-tredied gronpe vs.

was tridur ' . ' E ' s&ﬁlﬂgﬁﬁ.

ant i o‘&#%%r??‘,&h%g%g’gfe en m x{ésér%lerﬁI e ré)%lésr?%t e W 1 rbgriin

ot herSte¥Xiewpilepvaud ofdasethat 0:05tvwae cotfsisleted ti beptatistivhldy significant.
i um netabi sulfite and butyl ated hydroxyl anisole

( ) were 20 used as antioxidants in this study. BHA
was Uded ErotoeobfdrStwlyB: SnalilityDetennination opOxidatively bahile

sodi um e ' [ PExci

sanpl es sﬁ%ﬁwﬁcﬁﬁ%l??%ogﬁggﬁ% uv, oxygenmpgi‘:élns’f!I ’
was pur gedndertAcceleratediAging Conditioney were tightly

capp he i]:ﬂd':gﬁn?e ¢ acoess gﬁgﬁ (JF=Tac
undere[&tnhzl di g‘?{gﬁ?& acce e‘?éastq@g&gm ng g:%)hr? It gﬁssﬁﬁxﬁﬂrof

| 15t ethie somplonnd 3 inghepuesence of commonlygisediexginients agdb@risalpr i or
to 25kEkéanpnal ysis. Conpounds that did not have any
apparent oxidative instability issues (conpounds 1, 4

and Hp023kr e Thedrvg sehstanes v gritvretefl ina mertas pestle with B respective

Bor e, ot AR el il SRR o Rl B

t he FloyeinglablanSodiims msbisuifite and busylatorbimdmpxEipisolp 4BHA) were

3 Ry BB 0 e BB 1 w5

| ngr ewfiweand spdipmmetabisulfite 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.




Conpound 3 12.9 12.9 12.9 12.9 Lactose hydrous 59.6

21.4 59.6 21.4 M

line cellulose 20.0 42.7 20.0 42.7

PVP 5.0 - 5.0 - Pre gelatinized starch - 20.0 20.0

Crospovi doneXL-10 2.0 2.0 -

Sodium starch late - 2.0

2.0 Magrieshun stearate 0.5 - 0.5 Silicon dioxide 0.5
umstearyl fttrmarate - 0.5 0.5 Anti oxi dant
0.01 O. 01 - 5 TABLE 2 Condi TABRE1for Stability Studies

0.5 Sodi

ofDr

Condi t| ons rgxﬂ&ﬁl gﬁgl on

25G60v0 RHd(trciumseut}ntﬂEﬁlnm@loﬁmDm—@s«éﬂyntﬁlenés

kg A Rafdilefhupigyed

25C- 02- Hl Ugrv \L,l uacu} J. 3 Yy
Cyt ogenet i o3 Study—Hm—tChines A ﬁ%;@%‘ﬁf‘%ﬁm%j&? | | s
[0024] Ear +.f;uut;un U F " Ir T ) ullC
agents t haj<E0RE d 12971 129 12,9, 3_535
desirabl e. |raetose hydrous) oo, o ol A06 1204 2 14 0d one
early indif iméoellilosg 1200 (422, J200. 1827 o o
conpound. Lﬂ OW-Rg—pHot M %os REL SR i
predi ct t hpPegelafinized sta i ciq 0% tlingi ] 8%
compounds pEIE G | nrldQet (- 2. -
Sodium starch glycolate | - 2.0 - 2.0
Meagnesium stearate 0.5 - 0.5 -
Silicon dioxide - 0.5 - 0.5
Sodium stearyl fumarate | - 0.5 - 0.5
Antioxidant 0.01 0.01 - -
5 TABLE2
Conditions for Stability Studies of Drug Excipient Blends under
Accelerated Aging Conditions
Time
Condition weeks
0
5°C (closed) 1
3
25°C/60%RH (closed) 1
3
40°C/75%RH-O2- (closed) |1
3
25°C-O,-HIL/uv (closed) |1
; 3

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

10
[0024]

Cells

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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-7 [0025] C astogenicity was predicted by determ ning
the potential of conmpounds of interest to induce
structural chronosone damage i n Chi nese hanster ovary
(CHO cells. If the chronosone damage is
significantly el evated beyond the background |[evel,
this is evidence that conpound has cl astogenic

pot eioRs] . Thsoghaicity Wasyredidtedbyesimgning the potehtial of compoungs of
| evel .of chronoso ' [.S: ' j
P R Rt S otnd bl Ko byl PR RO
Car r ells. Hitie dBoomtosarhe dantageis significdgGilevited bowdnd thedackground
cont b S L ' : | 4ol
cont 1t iEGER DAyt Slsb i R ol pod i PER st o o
efposigniicantly blevated dovebafichwmosapre damage in (his assa dssqonsidtrean
for Wr@fée@%% wth S9 rat-liver enzynes. Both

and cy

M tonycin ophosphani de were diluted with
sterile water. B. Adm nistration of the conpound of

interest ,15 g%%ﬁg?l@%m&ﬁgl(gﬁﬁhp 27] Two stock
solutions in of the conpound of Interest were
prepd80@6] - Theeshisisicantrel isdimethy) swlfoxide MBSO, Therpesitiyafoptrols
| @W. ' . vehi £4de QSQ]“@ . ARt

dlgsi r?jéélelso ut;@g%fo{rﬂﬁﬁx?é‘ﬁ%%ﬁﬁre- ol :w(l)_t\l/l\n&g\gsbtreat&ririea%? of
the Crlpbesphamidnor the dth expoayre With Shat-lives gnayees otk Mitayein
the TG ﬂsgpea?iaéwwanmmmnp&mwterest- 20 The

concentrali ons sel ected were based on the results of a
non-G.P solubility/mscibility/range-finding
cytotoxi cgty %Eﬁhsemofw&m‘phﬁ@m@d of

interest. Once the upper Iimt of solubility of the
ddnpound of i (fonpeniratigp Selecioner nined i n DVSO, t hat

DVBO (Gl | @ sidciedbfiting R DMEG b the dBRbbHE df trtéhs Kedtiphpared

effects on pH or osnmmol ality. Eleven concentrations of

the coRpbringp igh onecstratinn, thootherdew.; Aliquess phibe pehicle control, low

ranggad ﬁs@zﬁ&d@&gsmﬁ&ne Wefe chiecd 6 witthRatmnt dT e T HRS 84116 Gnd
(3 hr) and absence (20 hr) of rat-liver
€

The. Ishtgersatlyaamizs fo thegprsantiption ahe SAPOBRTIS et
T s B e . .
( ATP ol mipeditpiapec-Spding tsanity 4T B resey aith thesowppna of
for tifstdNOnceitik tppét linit o sEMbIRGVP i coBpouhd O intertst wad
Test Article Concentrations . )
determined in DMSO, that DMSO solution is added to culiure 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



[0028] The DMVBO stock solution of the conpound of

i nterest was 100X concentration of the highest
test-article concentration to be used in the full
assay. Six concentrations are tested. The
cytotoxicity dose response observed in the range 5
finding study determ ned the serial dilution factor
for the five | TwtArtidsCencewtratignal dosi ng vol ume of 50

c%l gaw%n:g#hﬂfgh? Ww@@g gg‘g’ups&%perl rrent al

Desi geondsptrpip@@the mabbat mmmmnmmmm e used in shecfull agsay. Six

Fol I ounrady st TASiFARRY WO G2 Yy Yt

Do§i nfindingrstudy Meterimingd thegeris] didgionifactos fur theifivh dnyeer doses A total

Conc qusﬁ,g&,&}ﬁ%g % @gst%@&ﬁ@‘% Pﬁﬂ @%‘gﬁg% nter em

19- Zomsﬁuiﬁﬁoramunmne@gm‘up@npd of interest 5-6 21-22
37-38 Conc. C of Cnrpd. of interest 7-8 23-24 39-40 _
Conc. D of Cmpd. of interest 9-10 25-26 41-42 Conc. E
of Cnrpd of i Fxperimenta] Dedgn 27- 28 43-44 Conc. F of

3219883 Sk gk wiPoctiodtee i epyfst BHS B Eerimental

C,yct om:xaphemfelws 16 1 10 D Test System [ 0030] The

I_V'UU rFMHB” ovarTam oropsy of— a
AR

< SHr 2bHr U T Bhsing AS Pl Nominal
(CHO- WBL) were ori g| na&;h,moh&@mnedm&&omomﬁ Concentration
| aboratory of Dr. S. W)I ff, sUnivedsity @iwemﬂqnf O Kaglod),

San F 2 C S o—be s
A ntegmxafrc\{no VRIS st |I|t:;(ls Thi 3' cel+—1ine has—an
averaggmc,ygfl m tozllg hoy,La% wWTh a nodal_
chr onusR@ortuph einteht 24s Thess 3940
Conc. D of Cmpd. of interest  9-10 2526 4142
Conc. E of Cmpd. of interest  11.12  27-28 43-44
Conc. F of Cmpd. of interest  13-14  29-30 4546

“g8l 1111
sgel 1111

Mitomycin C - 3132 -
Mitomycin C - - 4748
Cyclophosphamide 15-16 - -

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.



cells are routinely nonitored for karyotype stability
and potential nycoplasma 20 contam nation. -9 E
Identification 100311 All culture flasks and/or tubes
used in the study were | abel ed nunerically.
Centrifuge tubes for cell harvest, hypotonic
treatnment, and fixation were |labeled with the
identicamlunmmmﬁﬁﬂmmme cor respondi ng flask

£ olOBE Alp P PG WRonTonet b B B SR e ettty
g g?:Cen&ngertmms 6@ eelbharasishypetonic mmtmd ﬁnTnmdepﬁnwdmth
chroﬁﬁ%@g"ntL erra @g@ﬁ&@%%ﬁﬁﬁeﬁﬁﬂﬁ Flidgfj

to tmauddi@d: thsﬁm!e:slls bad Bhe sErpuuniberastthy cen@tﬁmmogy

s s A S VR AR R B8 pieRlior pade S AN itbgeaei

CHO mwlysis for dlramqaomc woamatiéns( Permenest) were affigedsto ﬁ@fOOﬂWe
t est lﬂfglcle as well as to the positive and vehicle

control's. In the non-activated test system treatnent
was for approxi rrately 3 hr and for 20 hr and in the S9

tivate 15 sure was for 3 hr. 7'
2&89 Vet g?bol iC Actlvatl on |ag§p] The exogenous
met al§832] c - aheichmmiossme(aberyation assayiias Gonsdu ingrstaggard
Aroc :
(pos‘% 9%%5%359 '?’%? actolhi-)jrﬁ18 algsq% Hmnélém sog °u§ coé‘n trations
cof aﬁftthzrtest article aa’ tvell dsi to the positiveand vehidlesontodls. 38 thmh{astivated
and cqfactors exogenous f.a
yst etpig e 1o SR o B B A B e
ﬂﬁt-@%%@@&%}@ﬁﬂ‘lbﬁdrl al) fraction, 2.5 v

Myl 26H20, 1. 25 nM gl ucose- 6- phosphate, 10.3 mMKC, 1
nmM NADP, and 12.8 nM Na2HPO4. 25 Preparation of Target

Cells [0034] @mmﬁé&éﬂvxﬁ&{ ow ng CHO VEEL cell's were
seeded_in McCoy's 5A nedium suppl ement ed W|th 0%

f et al093yi n’E“@é?ﬁ?ﬁ?“s m@bﬂt%ﬁl@% ¢BO)Ryptem Fansisted A Arqglor
( 100125015 mbdd rhttivarsh ?5% Bt ﬁ&@&;w&massatmdcofam.
ce S

B 2 e el i TBo6 35, AR5 CORAR LB gl ctvatin

Q}J{“ @j &y?%m%%s qg unﬁm 8} GvPAroBIPT B4 ifHRbe - 1% S Podtn
mitochondrial) fraction, 2. s mM MgCI2¢6H20, 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 jug/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% CO in air for 16-24 hr.
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Treatment of Target Cells 100351 On the day after
culture initiation, the culture nediumwas repl aced
with fresh nmedium For the 3- and 20-hr exposures
wi t hout netabolic activation, the dosing is done in
the conpl ete nedi um descri bed above. For the 3-hr
exposures, in 5 the presence of S9 netabolic
activati on, th@rﬂﬂdén!nf'l’&'gbttmlisi cal to that as

descr tﬁﬂﬁatﬂ g&ggre
fetal - §§I ne seru %ﬁ%%%t al ns ttk sautnswgrﬁmwnh
cof acfreshsnedjtit. dor thia 8- @d3p-ht exposures withoyt mivtabolic astivationthe

b m
o o8l 16 Yt OfupI SR 0ol BUVE 2 e 3ot
cofpl e mmvftﬁ%m@ohmmm thegnedinm isidentical torthat agdescribed
Col | egdl, p&gntﬁ A y&eggﬁ'bhﬁné &nd%omgthssmm@eﬁa

time Of ap Xl ma mthe initial treatrrent
was Thites thedriy drsatment vith aad Withqubmetabalig activation, medium

appr O&tg%ﬂtea the éettslrﬁgea vﬁﬁlgjﬁtéph&e/mfsr Sline, e ot doRipSike/

13 hr.' [cemt wll be added to the cultures at a

fi nal medweand regnedfo theincymtop 1 jtginml, 2-3 hr prior to
cgpl harvest. [0037] Cells were harvest ed by
trypsinization, collected by centrifugation and an

ali quot was refrellection of Metephase Gells he cel | counts and
per Cephséil abh 8ingR hhrvest tHAE ofdpprloxinfafiy o 1 RYmRRE MRRS treatment was

vi abi ty vvas used to determ ne cell rowthlnhlbltl

r el at hspd” This bageest imecamespopds te mrox(rwtlb%ém?ﬂ%‘ Wq*ﬁe
fema' 5@&{1 gg&e m},ffﬁm@bbﬁaeﬁ&'%n%é@bde&& Siltuds & 4T cafbentration

t hree consecutive changes of fixative
(riﬁt heffol pgiink 213dir pdaréd ¢ell hareest, 3: 1 v/v), capped and

or cpalPdHS] | GAR wefd a3y e APRIOR Eol v o nd a

cent r aliquotaas gemaved tordeteusipethe edll donnts muismmbmblewells Thieell
suspe i
PR e S5 S ot

st ai nechiolé ctoht'@ (extatexcicity)l Phermerosinsiot ofthanslinwere swolbn@ith 0.075 M

0 %:&to ﬁl!m%%& ﬁ‘t“n’ ﬁgm [.hlﬁc{b?acetl id,
gggerggg cy ot%{')él crty, a Hy tggé & ca
conc el v, cepred mmwghﬁloﬁlmgewwlyékﬂ?& o prepare
anal y Cener al | opgent .ral GR ﬂ&?l
cel | gt?:lbdtsj °SF w?'% |c n e°§'nt tggtg)géuwere nd?{jev d
f or cHheoswgpeosien of ixeditedis M|appiwdt<sglasmxmp slides and air-dried.
evi de that exc.essi. L9% [ L.pduce
chrorrggeos %%a ?dZn e@%%a B“ﬁ‘ﬁt‘%t‘g?‘@?fk% a direct
cR&st ogeni c effect of the test

G. Chromosome Aberration Analysis
[0038] Based on the observed cytotoxicity, a minimum of three concentrations
was selected for chromosome aberration analysis. 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-



-11 article.e" 10 A m nimum of 500 cells from each
slide and two slides per flask was evaluated for the
frequency of cells in mtosis (mtotic index) and a
m nimum of 100 mtotic cells were evaluated for the
frequency of nunerical aberrations (polyploidy and
endor eduplication). Fromeach duplicate flask, 50

net apfias®d® fArpRinaePal 580 €l fioi cddhslinednd tw6 slidesipdr Gask was
structural chraonosone aberrations ﬁ¥ﬁ |nde endent
fpand

eval qyakmgorﬂvaweﬁ@togﬁﬂﬁgé@%w imum of 100
Chr OfGHR¥BIT: WéRE SvaRiRd Fin iR Grequehiey of hitericalbpreaidas (polyploidy

eval u t ns re ne ase
71 2R spiprodoplyeta. Eﬁm& cfa@»%@ﬂq&%é’ PaEPR g Pt
Is.'; r Uf]fawvadre &be um&embmbmammsmﬁaﬂb ; by@®b independene d

t he rs were not att e due to
eyt GUBRRISRE Oy TsUres e 21 53 HIPmEHTEs Sers ity The
I N tRe ildepctident svdlititioRvasanbinedi®. yield100Shadphades pa fladRaind
Anal ysi s 039 The nu es of aherratio
f ourtid i R fos el o R ol plicants
( plelrmﬂtlfmb@mgﬁa&s ere Inst)attmaabuemuetmyakom@w 250% Ebeﬂ'ﬁnltl

S _exam ne an errati ons per ce

r mEap gli’séﬁ’“gwgh?éﬁt&ts nF‘ﬁF‘lsZiaT‘:h treat nent group.
Chromatid and isocbromatid gaps were presented in the
data but _are d the total percentage of
cells w g bﬁhﬂﬁ#é’gﬂgfaﬁtlons or in the frequency
of [@039)cCt Uﬂﬂlnuﬁb&rahsatypams aheﬁmmefdund, Bieqletcentageaf structuratly
anal ysi s e frequenc be eII .
(ot r st Pomerh SRR R ool GipieficR el ppined, and
E5shmﬁnﬂmﬁﬂﬁﬂﬁuﬁﬁﬁtuﬂﬁhﬂeﬁmmhnﬂamdkpmuﬂmﬁeummnmmnngnmp
conpay ajr th requen of ,a
each @Fﬁ%ﬁ%“%?%ﬂﬁ? qﬁe SO vent':":'qlsimq'];de‘:lm
cont thetotal percénage ofcells with ore opmsretabu-musmssinhrmsﬁmw of
test at a t est art e .l ev
CocH R s pE sl Sl e il aberrant ool
res p(mmdtmﬂme faemeridal) Waqmﬁimeﬂ msmmthe Fizshe's axactwesto The Figher's test
t he, t est artlcle cons C

05w R SR et ol T e bl dofls LN Pt o
aber with tharttfﬂm%ﬁlvwaonml:rln #redent of @odmsel?:slms’pmsﬂteseat any test
mannel. W.th. o 0 e,concentratio
st at T"é?lf g%ﬁ"' V"sfh@[ﬁb%a‘ﬁ?”%ﬁgﬁst‘ vvever d‘\’/al ues
thatmmemﬁwahatAsh@nm&tynmqmnuwnoﬁ&ﬁ&mbﬂtuﬂbnndwwukceed
the ran tor| eqgativ o2
b RGOl S EhosivE R hed fng HEris oF Bl it ol
aSt|whﬁmxum&hdaﬁnnstnmﬂmmgummsudmKmﬂmmnhbymsu@mWﬂBbanz
DO 833 cal BRABELRLHL0DS). BohSek SRtk IR ek s AP A o

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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. Criteria for an Aceeptabl e Assay [0040] The ful
chronbsone aberration assay was deened acceptable if
the following criteria were nmet: 1) The
positive-control cultures nmust exhibit an increase in
5 chronosone-aberration frequency that is
statistically significant at the 5% level. 2) The

per cent agd. of d¢aitadetir aRAaephablAssay t he
vehi cle-control . cul tures SL _not. exc %
ver o H61”3) T st BibopbioR? gk Bhoy ST ined Rkl e,
dose, fabeaitgdrieXaweretmetone 10 cytotoxicity (i.e.,
reduced in cell, co e J0 L OL 151G qﬁh .NQ . .
cytotoxicity \Mas 0 seé’%té{n'oé)?&é]%lémﬁ%g es?!h[blmm -
cofcent r atcheomosbmt-akierreticndistjueacy that lisstatistically significant atithe 5%
l[imt of s[ol lllbi|ity, or its dosing concentration [imt
(i.e., 10 f\tor 5000 g/m), or its limt of volune
(20%, the ass@y wabheporeentaetdrmagaipetaibasss inthe Yehicie-control
Criteria f&! 85&5&"%0@?3‘9?&%93{/ ] The response to
I'C

the test ar e was deemed positive if the follown

criteria are mdl 1)TiSttest article,ableasy atdhejrigifeitalars, shopldzadibit some
| Ngr €ease | %ﬁ:&&]@chﬁgife?,%@q%guw@ﬁ%f hlic ifidx). ST W@ Sytotoxicity
t usi )

denonstra the Fisher's exact test. 20 2) A

st ati st i cawasybssiregdiaf the highes{ qor@atrationchutihs test aticlyis cither at the
hr ono , i . t i
chro S0mxmﬁ?ﬁb[ug@%ﬁt&egt%%ﬁ%{eg%ﬁmqm.& {GhffbrisBoo

t he Cochr an- g neasure

dose- r espogdinl)amdts Bmit3f voliree 8% theassor wes ermsidemdirotptable.
nmet aphases exceeded the upper |limt of historical
negative control levels (i.e., nean + 2 standard

dei at i onsd.of CrBerihforadositiveResponse ol gr oups) .

REFER%S F %ﬁu s deh el I?gﬁ;,‘“md
G een A ﬁg\ll W o;gt e gagrlmt oXI ClI té/ipgémr/rgi?%eate
phar medletis &remiels, Mut at i on Research. 2001; 488:
151-169. 30 2. Fvanggfd: 9&@ ' F]Igltem thgggtm £
det ecting cherri1 al nut agaélﬁs. %’&gﬁf@ﬁ% aenglgr itgigéo
Cheni cal nabemeng pells wos eveingiated vaing! thedisherts sxdchtest; hei r
dojoectton.  Ne¥) YOr K sfiflichl/ Ak icad? R34 ik Sin th Uimosome
- 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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3. Preston RJ, Au W Bender MA, Brewen JG Carrano AV,
Heddl e JA, MFee AF, WIff S and Wassom JS. Mammal i an
in-vivo and in-vitro cytogenetic assays: a report of
the U.S. EPA's Gene-Tox Program Miutation Res. 1981;
87: 143- 188. 5 4. Galloway SM Bl oom AD, Resnick M
Margolin BH, Nakamura F, Archer P, and Zei ger E.

Devel opnmént  oPresiorsRE Ad W .Bepda My direvieo 3G Garmant AY, Heddle JA,

cyto t [ AANE ] r
Comp ARG A woBShhd felsnys Bl IF st Bdginci
Envi aseays:Nlrerogterd thelg%ﬁPA‘/s GeneJox PRgrade MutatioDRes. ER81f & 43-
N., pPgan, B., Kirkland, D, and Richardson, C. 1In- 10
vitro chronosone aberrat| on assays. In B.J. Dean

(&8d.), Reéport Gaﬁo“tﬂhéwm @»Bﬂsm@% MpsgelingBH, Nakamura F,

Quid
|ng§hh&q§f:'?§/dlozr%nrrenta tage gdg?gmml%s ﬁ%fytg netic

6. Oeeting incGhigesp havester pyary eells:t Corppaciprsraféd Faapongds im i | n
vi t raborammﬂv%nm{agapi% abgrration test:

Organi zati on for Econom c tooperatl on 15 and

Devel opndnt , $eott B., Dagfendt WeDsansB., Kirklgnd, Do end Righardson, C. In-

i e lbhich aléys. | DRf\(edS RepBA oS RYVUKEMS Sub-
Bri Ifiﬁggg‘?lﬁ%dme Dou&} as G—iiig%d Nesetdgriann E& ’

Rec omw&wmﬁ%r Mutagenicity Testing, TheUnitd Kdngdpmn

Pr aciavi@nmehtd] MRdgex bodidy, 1083541-54 | aboratories, W
Chronosone aberration and sister- chromatid exchange

in Chi neSe haRBERy Cyidsglines foptestingchepaicals: Nord 7238 vifanan

20 Imﬁmtcﬁmeiéw&mwa O RRSAT6Heondh?id ooperation
246: 301- 322. way SM_ Aardenma MJ, Ilslhl date Jr.

N4 wvétﬁevsleem%.l’mwaﬁsomﬂlswﬂ\m9§7T Mbsesso P, and

Sofuni T.7,Re psmerehgmmmdame EA,EH‘MBA,OGM JOO, BRI EREt RL,
for chrormsoge aberratlons l\/ugétlon ese rch 1994:

312: Doyglas4iyan 9 ayrvey-pf current
Hi | Im%uﬂ@ma@éﬁngmwé @bhewmww@mmm

ﬁgﬁ”atl onséél n V|tro reI ated to to;om C| tg rl_’H’\’)‘P‘?on
b  hipRasR cmﬂlB&SMu&&en R&é@chl%élﬁsu fhﬂs 30&d2zovay SM
Exper ?éhﬁa;t.yncﬂi’ma” B Lt B e oo
] et st i i
mosome 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 Mutegen. 2000; 35: 191-201.
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100421 The foll ow ng abbrevi ati ons are enpl oyed
herein: M = nethyl Et = ethyl TBS =
tert-butyldinmethylsilyl 5 THE = tetrahydrofuran Et20
= diethyl ether EtOAc - ethyl acetate DMF = di net hyl
formam de MeOH = nethanol 10 Et OH = et hanol DVAP =
4-di met hyl am nopyridine n-BuLi = n-butyllithiummn =
m nut 043] hTierfollowing dbbreviatons artSmployed hieted: Ml =

milli 'et_greth)?:gran(s) ng = mlligranm(s) nol = noles
20 Mo linmole(s) nmeq = mlliequivalent sat or
sat ' dEBt=¢gihylurated aq. = aqueous TLC = thin | ayer

chro anap, = nucl ear magneti c resonance
HPLCmfhﬁ éﬁp%l? ngmgsé l'iquid chromatography LC/ M5 =
hi §h EEFFG@tmhych'eﬁmanqw d chromat ogr aphy/ nass

spect 2t {ioth %@ or Mass Spec = nmass spectronetry 30
[0043’ EI st eor ow are definitions of various teans
used EtQAdqTectipdeestatent i on of the instant invention.

TheseDﬂ,ﬁ;f,;&Hm{hmy to the terns as they are used

t hr oughout th -15
H=methanol

10 EtOH = ethanol
DMAP = 4.dimethylaminopyridine
n-BuLi = n-butyllithium
min = minute(s)
h or hr =hour(s)
15 L=liter
mL = milliliter
g = gram(s)
mg = milligram(s)
mol =moles
20 mmol = millimole(s)
meq = milliequivalent
sat or sat’d = saturated
aq. = aqueous
TLC = thin layer chromatography
25 NMR =nuclear magnetic resonance
HPLC = high performance liquid chromatography
LC/MS = high performance liquid chromatography/mass specu'omch'y
MS or Mass Spec = mass spectrometry

30 [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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specification (unless they are otherwwse limted in
specific instances) either individually or as part of
a larger group. [0044] Any conpound that can be
converted in vivo to provide the bioactive agent
(i.e., the conmpound of formula 1) is a prodrug within
the scope and spirit of the 5 invention. [0045)

Var i @p@lfhmmmss thepate otherwasedimited in sheeifiorinstancesheither t A
conpr f prodrugs and prodrug
deri vatlves areg%gg:drl%&%%ﬁ a) The Practice of

l\/b di d9044] Cheyrampoypnd ifatreps beccoGyerteiinryiMolto provide the bigactive

edl té"g‘q‘ﬁﬁm"gég‘ﬁ@ﬁ% @%2%&@%&% ; Q%Eéﬁersgﬂéofﬂw

Téxt@@@ﬁxmf Dr ug DeS|gn and Devel oprent ,

110 T RS Boogd S prbes ﬁ‘d‘%"é?“ 5"“‘3‘2?‘3"5‘”

r ef edesstiptipnaf profimebing @W@%ﬁmbkﬂ¥@¢bMence
[ 0046] Angyadmizgp ?IJcﬁe!e' o?ﬂlegz{':mgl é)@ﬁ[xﬁﬁ %Hh'ﬂié @gﬁél-hu&fet hiNeh
i nvention’ i ncl udes m ni stration

ther&bééFﬂQQQKﬁﬁﬁ¥@®tlve amount  of the agent of the
ijpventi ony) Th%xﬁgﬁff’r E.Jécﬁt%&' ﬁ.aédnugﬁfa‘,%ieemss);md

anount " as used rein refers to_an anoun

t her apeut®c adelerbeek FE%&I%ﬂ%”ﬁFéQQHPPﬂﬂﬁéh§Wﬂgﬁﬂﬂklﬂm°“
tr eah@@kﬁs@%@ﬂﬂmi 6l 5,3k P13 -Ofo1 ParkBEPAGMérh e PuBlishdr) @ 991).

I nventj on. t anmount 'I's the anount sufficient to
exhi 5 refersuregiare incompermied horein B eedirsnge-or preventative or
aneliorative effect. The effect may include, for
exanple, treatnment or prevention of the conditjaons

1155t d04Bkr PR admpinistrayion of & therapqutie pgept of theipvFAtior ifludes
subj @ghinWirhtion$€ R Bidfplitesllylelective Rhdit of thegést of e invention. The

health, the nature and extent of the condition belng
t r ea @R, "thempaieally feqtiys ameymt s used hergip refers toamamount.ofa

and saphiie agdpetbittetor pleve? B BérdRioh RBatible Bﬁmﬁﬁuhmp&a
sel ected for 2 admnistration., Thus, it is n eful

to sgemposiionpf the invention {Ihatampunt is e Amoyntsufhic tbit &
[2004 Gitective BQATALHEG pRdvetatvaieh andhoﬁﬁvd &nw mﬂffebﬁﬂayqﬂdnme,

be prepared as shown in the foll actlon Schene
1 andor@Eams. HEatERt OR e piewsafion gfthe fopditions The precise
publ bﬁ&ﬁde athdunffoPd stib me;suda ﬁﬁonttllil:?shbjm sx&eaﬂl HedthDthe

used skllled [ art, wthout undue

expe Wﬁ@ﬁfl gRtshof ‘l‘%"ﬂ&ﬁ’é‘ﬁ%g‘é“& trated SrroBRTRdatigesc thedepting

and ghwaicimchnl ﬂfe&!l}]diapeﬁl@ W&&Wsﬂy for

t I {

B B lon TS ot gt s o S v o hancs,
[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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Scheme 1 Et CI / Ho HOP WOH OH Et Et Et 04 HO O M
AGO OLION HO O ""NOAe | Il /EBy81IH \~OL't i I [/ \
AGO O OW AcO*' WORM oAa |V [0048] Conpound of
formula | can be prepared as shown in Scheme 1 by
treatnment of conpound of fornula Il Et Ae0 O e""lQOAC
Aeo\\' 5 OAc Il wth a base such as LiOH or NaOH in a
sol vent such as a 1:2:3 m xtSchemeif H20/ FHF/ MeCH or
aq. MeOH or ag. EtOH [0049¢ Conpound of formula U
provi des a conveni ent @ to purify crude 10
conpound of fornul a¢l § ww=Ch was obtained as a m xture
of al pha and be{ acgntrters. Conpound of forrmula Il can
be prepared 5')9 tregat ment of conpound of fornula Is

-17 HOV “You

[0048)  Compound of formula I can be prepared as shown in Scheme 1 by
treatment of compound of formula II

with a base such as LiOH or NaOH in a solvent such as a 1:2:3 mixture of
H20/THF/MeOH or aq. MeOH or ag. EtOH.
[0049] Compound of formula I 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 I can be prepared by treatment of compound of formula Ia
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with Ac20 in a solvent such as CH2Cl 2 cont ai ni ng
pyridine and a catal yst such as di net hyl am nopyri di ne
(DVAP). Et C HOO HO '/OH OHla 5 [0050]
Compound of formula I's can be prepared by reduction of
a conpound of fornula Il with a reducing agent such
as Et3SiH in a solvent such as 1:1 CH2C12/MeCN at -10
in t hdthphee@dmaselvshit such asGHCh eontpining piridine and g epteligt such as

BF3Etggidh 'Fﬁ%ﬁw [ﬂﬂﬁf‘)o" 11 10 [0051] Conpound of
formul a I#lancl:a a te$ nati'vely be prepared from conpound
of formula Il by first acetyl at|ng ~qppound of
formula EIl with Ac20in a sol £ ¢icYy tol uene or
CH2C12 contai ning a base such 4 s base or Et3N
and a catal yst such as _DVAP k&~Qenerate conpound of
formula I'V. Aco O ae "01 ( QAc 15 IV [0052]
Subsequent conversion ‘ d of formula Nto
conpound of formula H cangge achieved by treatnment at
20 treatment with a reducing agent such as -18 Et3Si H
in a soI vent such as MeCN cont® ning 1 equiv of H2O

and g S (ﬁﬁipgund%??d?&dﬂﬁia AN S8 prapardd 53 Fdtition SR B 86Hpondof

EE Et
P formula I wrth a reducing agent such as Et;SiH in a solvent such as 1:1

CH.Cly/MeCN at -10° in the presence of a Lewis acid catalyst such as BF3‘Et0.

10 [0051] Compound of formula IT can alternatively be prepared from compound of
formula ITI by first acetylating compound of formula Il with Acz0O in a solvent such
toluene or CH;Cl; containing a base such as Hunig’s base or EtsN and a catalyst such
as DMAP to generate compound of formula IV.

15
[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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Er Algl. CH2Cl= OBr ~ UVIl VHVat C HO OO
WSiCl TMMOOH H 7116.0\~ %O TM5 7) V 21IMS W H'O
TM6' O MOH Ha, %"OH VI OH 5 In [0053) Conpound of
formula Il can be prepared, as outlined in Scheme 2
above, by addition of a cold THE solution of an aryl
l[ithiumof fornmula V to a persilylated gl uconol actone
of fBESiHlifa Mlvinhsuah sSNVEN tontiniie baivalf He@ endis Lewisacid

Subseguent | I anol solution of a protic acid
kel

such ¢ acid (MSA) was added after 10 30
mn and the solution stirred at 20 until

transformati on of the inter%g{ggfr‘y lactol to Ill was
conplete. VV1I C TM5.00 O US-G 1/ TMS Li TMS' 0

[ 0054 npBund of fornul a y% can be prepaged by Et
trea % oz mommerci gl | 15 avai | abtie c

D- gl ol act=dng, Wi a Y kaled c@ uePeLBHS

trimet byl a&l waghl in a—sol such ag/THF,

cont ai ni ng a base such as N net )7Trmrphol i ne. [0055)
Conpound of formula V n be prepaMed by treat nent  of
compound of fornula VII with an alkyl lithium such
as n-BulLi or t BuLi, in a solvent such as THE at-75
-19 Bt q/ 1 or

Hog 0.0 Neysict ™50 0._.0
HMO,H TME., '\ i THE Ay

|-|'° THS

[0053}]  Compound of formula If can be prepared, as outlined in Scheme 2 above,
by addition of a cold THF solution of an aryl lithium of formuia V to a persilylated
gluconolactone of formula VI in a solvent such as toluene at -75°. Subsequently ,a
methanol solution of a protic acid such methanesulfonic acid (MSA) was added after
10 30 min and the sofution stirred at 20° until transformation of the intermediary lactol

to III was compiete.
v VI
Et
o ! ™S, 0._.0
Q TS QNN ™
L s

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

solvent, such as THF, containing & 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-Bul, in a solvent such as THF

at -75°,
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VII [00561 Conmpound of formula VIl can be readily
prepared by treatnent of conpound of formula VIII
with a reduci ng agent such as Et3SiH in a sol vent such
as 5 TFA at 60 in the presence of a Lewis acid

catal yst such as BF3Et20 or CF3SBH. Et q or o VIII
[ 0057] Conpound of fornmula VIII can be prepared by
Friedel -Craft acylation of comrerci gkl y avail abl e

et hyl benzene wi th 2-chl oro- 5- nzoyl chloride in
a 10 solvent, such as eth 7 containing an
equi valent of a Lews Acid Al C13 or AlBr3.
2- Chl or o- 5- bronobenzoyl @&hnl oride was readily prepared
from commercially avail abl e Zyghl or o- 5- br onobenzoi c
acid by treatment with oxalyl chloride in a solvent,

such i Gompopnsiaf forprla bt wpdilyipecrared hnitreagmentpf:.
%ﬁ UTdoh:pErlIJd?sfommaf th@@z/ﬁhhlé?e{d% agént shéhiak BE,57#Fin hAOW&k such
C ound, o e present, i nventi on possesses
acti vﬁ{%patég inhe nerseRse bt Levds w@aﬁwﬂw&%’@h@&@ﬁwﬂ
gl ucose transporters found in the ineestine and ki dney
of mammals. Preferably, the ca d of the invention
is a selective inhibitor o SOLT2 activity,
and therefore may be used | treatment of diseases
or disorders associ ated th SE&T2 activity. [0059]

Accordingly, the conmpound of thf present invention can
be adm nistered to mammual s, preferably humans, for

the tIP&SH nerftomppund of farmute V15 tandemetipercd by Frisddl-Craft acylation of
di sor dehreidig Glaifdbie %Yl%ed%%m'zﬂo&:fﬁ'-gg&mbéﬂzﬁﬁtchﬁﬂd&ha

del ayi ng the progressfion or onset 0 L
di®iberolvant; sweh ascthylpemaepe containiug anequivilentiofip hewis doiy) melbae
{01 1 RiCkr AISIS . EHloro Bt 1 de%ﬁ!e&mgg from
conplications, such as neg ropat hy, retinopathy,

nephreopmerjellyavnilable 2ghlaror Shrompbepeqieipojdlet frogtment with oxalyl
o) bod By R B IR, GoREi ik FuGkFoOME
hyperlipidem a, hypertriglyceriden a, obesity, wound
noper ansi on.. The: cornasTePAND COABIRRTIONS o1t on
may aA-so BMilities | i zed to i ncrease the blood |evels of
hi gh (9633851 ¢ Yrhe compound of the present invention possesses activity as an inhibitor
of the sodium dependent glicose 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 SGLT2 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
-20-




| i poprotein (HDL). 5 [0060] In addition, the
condi ti ons, diseases, and nal adi es col |l ectively
referenced to as "Syndrone X' or Metabolic Syndrone
as detailed in Johannsson J. Can. Endocrinol.
Metab., 82, 727-34 (1997), may be treated enpl oying
the conpound of the present invention. 10 B

Conbienas sffies £ty @Gdd or Elyeensl; Mp:deminﬂwpemtglyoeﬁﬂembe gbesity,
vvlthlnl S .S phrrrac ut i sition

conpl P ethE S B es s AR PR Th omoppd o
ef f ethe pmtaimmnbn may algo temtifized alincrease theibldod leivels af ighedegsity
inc [hat | with a pharmaceutical carrier or

di | u%wﬁﬁo%ally, t he conmpound of the present

| iive[906@]n clamdditon, the komiitivng diseases] Sdinmdtidies dollectively referenced

ot noP T peypdns ot VBBl R R bl 1 bidmtR £EUET, C

agenEgdoyrinad. Metall| 83, T23r34€199Di mayt bedreated erhploing tho posenoned of
of tt}gg‘%&%ﬁ% b‘pventl on include, but are not limted
to, knbwn

erapeutic agents useful in the treatnent
of the af orenenti oned di sorders incl uding:

di agg‘“bq?@ goents; anti - hyper gl ycem c agents;
hypo ipidemc prd lowering agents; anti-obesity
ageni0861]ant Thetppasent inventiop dnchudeswithimitscscopspbarmageutical
sup PE(%@%@B{)& ol s AR, fené o] cally eﬂ‘ectlve amount

anti - I'c agents for useln Ination wth the

conpefargmppundief opn@séﬂo@mmmwmnvnbaemgwm‘@@ﬂ or
(€. Jajyell 6&5!19 fof ¢ fvelf Gﬁbﬁ%%%ﬁnzedas an

|nh|%|tors : aca ose or mglt I nsul 1 ns .
(lﬁncindwiduglt@mentsen pambingd gwﬁhmeqrn@tnqthprtherapwﬂc

senshkhﬁﬁrs) meglitinides (e.g., repaglinide),
sul fonyldreas (e.g., gllnep|r|de gl yburi de,

gl i c[09621de, Other "therppoysis aueat(s)% Fritablp fas combination with the compound
bi gu gﬁé%‘ﬁﬁ‘%h [ Q'ﬂm%
th?a@ﬂf] I ne |oneﬂﬁ?e g. ,lﬁaterngg lt&gggri% I oSl glﬁﬁé%%le
and pqe@gmthmmto rammn@gimr@tssn Iydingg agtidishetic

on lﬂgﬁfﬁt& @mngl
Q phosphor? ﬁnﬁ I nhi Di t%rs ’?wl nhi b| ig?é of %?%ﬁglgbgsw
b| ndwmmmwmwémwmpu de-1( Q1. P- 1)

di pe@h@)ﬂ peptpﬁggs&&ﬁw%sg%bg?n | torsr o%‘%nal':n(%‘gﬁthe

It i eongpopndaf mtmwoawm igheni (Pfs»mfosamfomnul a

ant [ glfeﬂEmJ %{:‘t‘g%'d”%! rov# s ant | %yper gl %ﬁﬁrr]?%ﬁmmdmg

R&s ulnﬁldmmqs wmlgam Saepaghinidehese

medi &ﬂﬂﬁﬁﬁ%as%@mﬁéﬂmfﬁ%ﬂ&e, ghclande, oh]orpropam1de 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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than the conbi ned additive anti-hyperglycemc effects
produced by these 5 nedi canents. [0065] O her suitable
t hi azol i di nedi ones i nclude Mtsubishi's MCC 555
(disclosed in U S. Patent No. 5,594,016),

G axo- Wl cone' s G- 262570, englitazone (CP-68722,
Pfizer) or darglitazone (CP-86325, Pfizer,

i sagljooeaE onR i Peicved trdf the st bf the OdnfpbiRidI¢fFSHnula 1lif rsation

(Rg/gg&k R 119702 %nk%ﬁ/lﬁg&gﬁNNﬂ%?%‘%’é%fa@Www
olf PrF:,éelRulal rﬁ?r?m gmﬂuqiog:blfﬁé@e@mﬂ&eagmdn@gtaﬁmw
geioi &ﬁ?&mgmﬁdﬁﬁggﬁiﬁ%ﬁ@%?ﬂé?%%%&m

(G axediddhdntsone), GW 501516 (d axo-Wellcone), KRP297

L1 o 100RsT,® | Dby ARt tnen i dBRS ifth MGyt 5552

Col i @distibsédoin U PatentNon6,594,0i6), GhwaWelsome's G1+262570 englitazone

PPARey SR e b A B p 852s P, Sappenc TR BT

L| verSOb(JPE'El‘&’I&éB 1895645 m&n,R-uﬁ%(S@skmﬁWLnHmmi&r?
;[,99%)6‘1 &zﬁ@gﬁ .S patent 6,653,314, the

scl o |nc rporat ed herein by

r ef e r[%ﬂﬁﬁb Enguhpsiofi QPMWMWWEM and fTRAh

2o AR SHEL0R, fdonan Bl B ghes X inoad 1o

t hos éAstiailishess)s GW-A095445GlartopWelioamie) G WB50 1536 (Gl Wellcome),

ggfoﬁ catl oﬁq@h}? Fﬁpﬁﬁ@ﬂ%&h@%&%@%ﬁ @W@L “{\,Nove‘

21600 InsulimSangitizey Agts Asaioligand fenPersurisome Projiferatipn o dgiivated

L M B A o i

wgglwmmlm@m in' yypn of ke Fetor Rasy Db 47, 1841-
yl) arl?IE ﬁ%ﬁa%ﬂ(‘ﬁ)[&b@ (aﬁd %‘ 5513?4 the disclosure of which is

am no acet ano- E’iyrrol I di ne)

(Nov amqqmprv@ﬂ haltemchy nqsycm Saalseto

mé&g a&%mea wepiy! - 1, 2, 3, 4

t et cgﬁ r ol soq | noI [ car boxyl i g&ﬁg d d| scl osed by
Yanad! aSuitableaB? inhibigorginglude those disetosedinU.S. gpplication Sefial
(199 e@ség%%g,py | 4ok

cyangﬁpo;r r o?l](gg&ql I SC gglﬂe%As%dthﬁ Sgtml glo

Bi 00109/51%079 fled Bresh, E@Otmplmgdovgewset  hegpin. 1 163-
190 90 27 4 3ion il gssdmwgbmmu n

| catlon -22 10/ 899641,
02§/ 8678@%4% WP9/6734¢ @ROMOQBEJG)@VW%H@QR‘%BM@

as S8y08d/k1431 (PROBIODRUG), NVP-DPP728A (1-[{[2-[(5-cyanopyridin-2-
yl)amino]ethylJamino]acetyl]-2-cyano-(S)-pyrrolidine) (Novartis) as disclosed by
Hughes et al, Biochemistry, 38(36), 11597-11603, 1999, TSL-225 (iryptophyl-1,2,3,4-
tetrahydroisoquinoline-3-carboxylic acid (disclosed by Yamada et al, Bioarg. & Med.
30 Chem. Lett, 8 (1998) 1537-1540), 2-cyanopymrolidides 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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in the above references. 10069] O her suitable

meglitinides include nateglinide (Novartis) or KAD1229

(PF/ Kissei). 5 [0070) Exanples of suitable

anti - hypergl ycem c agents for use in conbination wth

t he compound of the present invention include

gl ucagon-1|ike peptide-1 (GLP-1,) such as G. P4(1-36)

am de]0/5%9B41], (WO BER68500 s U SlpRtedt(67393,7%7, emplogiing dbsagee ds sehout
P‘r%ﬁt‘ﬁ"t 614, 492), as well as exenatide

(Anyl Y?@g“?‘?sglsgoz (Lilly), M<- 0431 (Merck),

l'iragjofed]de Oﬂh\mwm@hjmndﬁmmh@c@ﬂ@inmamovm) or KAD1229

Phar Lt F"al s A/S), 10 CJC1131(ConjuchemlInc), and
t he g@%@%m 5 disclosed in WD 03/033671. [0071]

Exanp[06%0]of Brairiplels bfsuitgboduitigiyperglyeiic ggents fopweerin pgmbination

t t
Che prich B eShsesnfor BRIy Ron bl llEaofi TR RAAGR GLP1)
i nhi biuch rEGLIMNIS3 QamidecGLR:(2S6) amide, GLPA(7S37) by dis¢losedin U.S.
synt h?%té‘ﬁ Ro! f%‘lh Qbi OfsSwell lat eh&gé‘f%ﬁ)élmﬂﬁg% A4 bl’@’éf AAfHMK-

i nhi brtors, genase I n tero
absor pA3] Merch), |lm¢ghmdt— W@pNoﬂdgh)) ZP 04 Zeeland Pharmaceuticals A/S),

Cqpt r?f@f@ﬂf({%&yh&%%cﬁ,%&ﬂm &Qd?éc%él i wo BYo33671.

rece e aci questrants,
chol eElOétloI Emr@ies of a!mdﬂeehypphmm#hmé logeringOsgpRs for use in

hi bj 4, 7
( Akr o SriirioR Y R Rarfcund o iorbieh i RilorARlyab bhe petloke MTP
and/ ommhibiters MG Codariedctaseiinbibitors; aqualeae synthetagednhi blFU@ﬁLﬂ" acid
MIP
el S e
518951 Phyilesni rs,
5,712 ;;,,e,z,
5 827" » off g1d 30 Eknts bhol g%éégg"ffégﬁ%wu% ®Pat ent
No. 5inbibitorssgch 1501?7@?4 m@mmm-ﬂmgmm RRARpgonists

uhi che lirRBtivs tildrBnie Or more
agg #?&Forrru |W§mﬁ'§€ast atin and rel at ed
2 5 co ﬂmﬂn d smasntch@cﬂ whidhcnay beemgloysias deeripgd above include those

2883dxl<g&ed 5‘@3'8‘?@'[1 @bm%‘k& S99, ?5% ,Us. Patoént'No

conmpounds ose No,

pr avaSTRAM, Hr’-ﬁ@ll’m arpeamedﬁab&mﬂg@,éwzw?%ps% ff’etga_ta{o

in U 6 sinmvastatin and rel ated

corrpoésﬁ%lg)%3 81!2 Pége I'n S. Patent Nos. 4, 448,784

and 4[00%3], 1 melm&&o&m@mm#mm@mymw

whi ch bt %op@&ﬁipﬂuéddrlﬁ‘k 315in 1 Biéhudéfnevadfain and related
uv I scl ose

limte astatin In U S Patent

N3 5otammumdﬁ2as discloseddr U Paent Xo. 1983140 Jevpstatin (mevigolin) and
Pat en&n%%%o %&gﬁé&&m@djm%émmo 4%@ yﬁfaa&smn atfrelated

di scl os Pat ent .

5. 385camundsdsush satiscipeed in S PatsutNo: ﬁsmssammmw 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
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-23 nisvastatin (NK-104)), as disclosed in U S. Patent
No. 5,011,930, visastatin (Shionogi-Ashal/Zeneca

(ZD- 4522)), as disclosed in U S. Patent No. 5,260, 440,
and related statin conmpounds disclosed in U S. Patent
No. 5,753,675, pyrazol e anal ogs of neval onol actone
derivatives, as disclosed in U S. Patent No.

4, 618is6aktatin (NKHEOW), Bs diseisaljs U, Patent o501 158300 vimstatin
deri yal] VeSAm/%eP' S 202559, 8 afsidsed BP0 S ChldnP R0, ¥360,440, and

86/ 0
6- [ zmmtsmm torhgingsdisclobed|in YIS) Patbrit o) HYB3:4TS5 Dyowels anairgs of

4, oot ReheefRn B il PEs PR o BT 10 bl

pént amlnts of mevalbnoladieneideristatives,)as disclbded ntﬁai‘éaprllegtwn WO

pCT S0 R A AR PR D UBORMIEL o Snd deiaRRF ek o

5 adlb@wpd i Bi§ Rateny Np AGIR576, SerlolsGOIRT (@ Jaubtituted

2. sokpKitin e adaficr o bibgc idke 18 wallas Minomplonoacione,

t hi oﬁ@wbsdbu?@&t@ﬂ@suonégoéﬁ@&%mﬁdwd@mmm nt

Agp! Pﬂc@%q o3 abid- dex%%ﬁé%, aag 9f596 393, 2,3-
neval on actone 1 SC Pat e
4 68615tﬂ>3t?tuted oyl mmmwﬂs@e# daa&loa‘?dslé IEB@ewnuPﬁtent

( > A E@fcﬁtﬁ%ﬁp on21fed g&hﬁé?anaiﬁﬁi 8 VAL RARIAL TRUIAH WU S.

d I nT Eur opean Pat ent

App| Patent Nerd, 686,237 4xtehpiramaphthalen % disclosadhin 1|b§fPa§mﬂ§0

deri et@éxaﬂ:
5, 50%’%91%@3% T 322%[ilh 72 r)eafﬁ’gfrsflg%d bPBuropean Patent

H9 poApplicetian No. %lgamﬁs‘ﬂa qwnabmﬂmflmq detiyasives; aslisclosed in

si v gsd, Bhthdt No. gggg&@%@_g k#y.32h] uvastatin, cerivastatin,
atavastatin and ZD- 4522 0075] I'n addition,

phosﬁmﬂ. c mfmmmﬁmmwmemwmmm sipywpgtatin,
COoA g1 v@?ﬁmﬁ dlasRindhe gboges in GB
are sultable fo

2205837 r use in conbination wth the
conpiers) oflmaﬁélum@b@nhmwémmwdsmﬁﬂel}

YNt RAhASE, sh&ms *a&ds@mlésua aﬁﬁ £205697, MS Suitdble Krusd i ShriBifation

but are not limted to, a-phosphono-sulfonates
di scw&mmpméof&ammtwn@ 712,396, those

di scko §d bynfighdisle s%heasemﬂrblt&@ﬁ:taﬁg%%clmbmm

10, pp 1869 71, 25 1nc i soprenoi d
( phoagthimitpd tmﬂwhqspbmmmdowém | Ratent Nyt i 2,396, those

G s a8 By B UL MLE SRl DR N0 7 REEAY, 2°
2ha Il oprencl ahosohlevienispbostioaiek ss wribmsidssisionn

Des, gﬂ;ﬁﬂ% Wﬁﬂ% %\é.f %H.?F;'LS d’&wgﬁé 'PQ@JHNO 4,871,721

s quabusHe024,034 hmha@eller.m W@mdﬁa oripifony M@p@u n

30 I db
) PR G y ) PR aﬁ%?ﬁs’pm?m o

[0077] In addition, other squalene synthetase inhibitors suitable for use herein
30 include the terpenoid pyrophosphates disclosed by P. Ortiz de Montellano et al, .
Med. Chem., 1977, 20, 243-249, the farnesy] diphosphate analog A and presqualene
pyrophosphate (PSQ-PP) analogs as disclosed by Corey and Volante, J. Am. Chem.
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Med. Chem, 1977, 20, 243-249, the fantesyl

di phosphat e anal og A and presqual ene pyrophosphate

(PSQ PP) anal ogs as disclosed by Corey and Vol ante, J.
Am Chem -24 Soc., 1976, 98, 1291-1293,

phosphi nyl phosphonates reported by MC ard, RW et

al, J.ACS., 1987, 109, 5544 and cycl opropanes

r eporSoed 19%6, B3 p2AL297,. phomhﬂhﬂnosﬂommmmhg MiQlawd, R.W. et al,

Gont SHEE S 1887300, 5368 g pro B SRt Eipaon T8 Bl

The fdlmmomdunt b&SmM iMeels Clwini. Eof Kitah, A@Bnaﬁp'l‘ab}mf Gontents,
conbi [ rgmupg of formula | include
fenof’ﬁ’gﬁS b’r oZI ‘cl ofi brate, bezafbrate,

ci pr dPo8| at é:he ﬁbncnu:id derindtiveswhdch thay blelemeloygho ioosobihation e

5 oo RN A 1l BEOMRED pobfbroltt oMb HorsMiye,

bil e mﬁbrats.@qmsntawﬂghe like.pobusol.cind redated qopappynds, as disclosed

E’gl |eceX| deﬁs%%‘\[ﬂg% &g‘g@?l pggﬁa@%&(ﬁgﬁé@:ﬁr&ﬂlb&ﬁc id

Ei sal se@em@ts @ahmhglam@mmtcebsupemé M‘J@ﬁ@b&dex (Sthlﬁ@

dgg é'aﬁ%ﬂé&l} 8%1901: 5%50&5 b&muted
(THL) I sti gnast an oryl c y ne SPC,
ani nmﬂjﬂmlm}@ﬁﬂ?ﬁvﬂﬂ( Wa;)teuahmlmm 81 2

|
S R %“ﬁ%‘ﬁ%@"%{“ )\ B SRl 30 i)
(di subinomota Al idrealeaedenivative @5}'“3'111@ (ﬁP‘EB‘?‘l“ﬂa Sande7; 1$-035,

aci pi ARdricakt ﬂqﬂWQhﬁhcﬁzﬁBﬁgﬁﬂ%ﬁdﬂe& G:e&‘ﬁérﬂratww),
agolrln oy(dlalylrrethylamne) erivatives, such

di @meadq aipinGs, aqifsneRfomypin, penyimesalipylic acidy aspirith nar y
am neoRRdidfyith@hyiathidd) T vhnl & TuB s WiScIobldqh UKE Pagit No. 4,759,923,

i onenes, such as di'sclosed in U S. Patent No.

4, 02 7Auewary amipegolyéiallyitisthdammoniuon ehlerideland) ionepthesuri e
agent figclodddt ih U0Y Pheedi M. 402V 000 R RiHePEnoWR 's&ﬂm'EﬁMeJﬁol lowering

enpl oyed i n conbination the ' compound of formula
i ncl A88%-hose di sclosed in Drugs of the Future 24

92015 499) ok AHS bk wkicH iy BCTp bR bldbinariGl d 011

is effective |n prevention and regression of

aor t | @@mpeyndpf elaﬁnraluelathpw disglesed dn Brugs of the)Pyure 24:9-13
At he g(@%k/gﬁ%inﬁbe) ( Eha ARAT mlhﬁlﬁdr,) Cl-lb i—pﬁ %ﬁctﬂfg 31(&13 prevelsltlon and

77-8 har macol ogi cal prof
nove|ressaamnp ftgy stagpl¢ arcadp hamgt E@PIOWEM@WMNE

act | \(ShahnSEE e t(?fbs*}’)is‘k?jeﬁﬁks ¥Ehe shERRcSISEEA Brodile IfFEE 27677: 2

Ipatl C secre ion of 100-"cont a| nin | poprot e| n"

s diovel ACAT ighibiten “Gﬂl roterthyealipidemicycti intad hygefgotive

16( 1)supResdion of B&Mﬁk%&ﬁld@%ﬁtﬁmﬁ li tem , Ghiselli,
aIIryIsquln di pharyl_im dazol e Al

s
Smi t Hiancarlg jovass, BrigqRev.(198), 16(1), 16-30; “RP 73163 a bioavailable
alkylsulfinyl-diphenylimidazole ACAT inhibitor”, Smith, C., et al, Bicorg. Med.

Chem. Lett. (1996), 6(1), 47-50; “ACAT inhibitors: physiologic mechanisms for
30  hypolipidemic and anti-atherosclerotic activities in expetimental animals™, Krause et
al, Editor(s): Ruffolo, Robert R., Jt.; Hollinger, Mannfred A., Inflammation:
Mediators Pathways (1995), 173-98, Publisher: CRC, Boca Raton, Fla.; “ACAT
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Chem Lett. (1996), 6(1), 47-50; "ACAT inhibitors:
physi ol ogi ¢ mechani sns for 30 hypolipidem c and

anti - at heroscl erotic activities in experinental

ani mal s Krause et al, Editor(s): Ruffolo, Robert
it, Jr. Holllnger I\/anfredA I nfl anmati on:

l\/bdl ators Pat hways (1995), 173 98, Publisher. CRC,

Boc ainhibitors: polenfial anti-Athékdsclerdic Iagdﬁtshlﬂhd(wic epait @unt.iMgdd. Chem.

ant | (@5 ni(g)s gﬁ‘g@%ﬁﬁ?%g{ﬁﬁﬁi éh?) "E‘rg?sfe%e'iACAD

ac yI asypochbiaitarslemicaigen®. £CTHe first m&f—eﬂ%@ﬂﬂﬂijbntoamth lipid-

AT R RO B oo it fel & Tholf B G}

| Bhi Betednpmemfofaegries Gﬁsubsﬂnmdel%-pbmﬂm’a[éyl transferase

A A R e I T

enhan&ﬂdlhhlypm@i‘gﬁhandﬂ% B(.359-62.toy TS-962 (lnishoet al |
Chen qjem (1995), 8(6), 359-62, or TS 962
(Tai sho arrmceu ical Co. Ltd). [0080] The

hy po[0089]d enTe hopelipidemic/agns mua beigs upengenlatornf LER receptor activity,

3B Bl BIEL 00 Qtsho Pl G Y S4BT i ity
I[ gg? 1008Hx ar Iﬁmwlﬁbfmlammmphlhm@rm N o
the. Lot idt 8 cbiipoRRBEE ARG ik SCHAETiokRthe
el | Pioseitins il és Boteciiuiosidin Atmoscsrone S 61195 bt bed.

(199 Chem 41, 973 (1998). 15 [0082)
Exarrp%ggmgf*s&l ta%)l e ileal Na+/bile acid

dé- t 10982por Examplesiof siitable Heal N /hils aciil po-transperter inhibisars friwe in
the eamgahhﬂ w%ﬂe%mﬁ%ﬂefm@ﬁvwemﬂ,ﬁd& i 95 diSclosed in
[osed I'n th

di sc Fut ure 425-430 (1999).
[008@fuﬂhéthPFWy@’eﬁ%\%@0|(iﬂ99bl tors which may be

20 1gg%§nld§agrgiug.¢aﬂb+&bast&ﬁma§wcﬂ¢ﬁfx9§ %L

, I azol ones di scl osed WO 96/ ?%144
and  disclosed in Wi 57261% isothiszelpngs, ag dise) oqsglm:ﬁrmw%pndaﬁ-

AL ﬁﬂi@tﬁn‘soﬁ d&ﬁ:ﬁ@d%?’smyl‘g% a ! of fiefinduced Btherosclerosis
rabbits wt sel éctive 15-11 poxygenase
i nhi memmwu iveil S-dinexyeeraseiiehibiton g significant

ro 7
Ezop%‘;@%ﬁ% e d Com ?gl&rpﬁ&%ﬁgmﬁ&% 1199-1206, and Comicelli
'285- Eiabs i%mmem ltsgnhlm%mﬁmfhlwrfm for Vascular

Ther SRents, uk Phkmbuid etlRioool), 382687, Our rent

Phar maceut’i cal Desi gn
[0084]  Examples of suxtable antl-hypcrtenswe 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 mybeftadil), diuretics (e.g., chlorothiazide, hydrochlorothiazide, flumethiazide,
hydroflumethiazide, bendroflumethiazide, methylchlorothiazide, trichloromethiazide,
polythiazide, benzthiazide, ethacrynic acid tricrynafen, chlorthalidone, furosemide,
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[ 0084] Exanples of suitable anti-hypertensive agents

for use in conbination with the conpound of the

present invention include beta adrenergi c bl ockers,

cal cium channel blockers (L-type and T-type; e.dg.
diltiazem verapam |, nifedipine, am odipine 30 and
nmybe&adil), diuretics (e.g, chlorothiazide,

hydr ootusadifrddel) buadtahide, trikmtvetchs, amilalizle, spironolactone), renin inhibitors,

hydr of, t.hi azi de endrof | u hi azi.de . o .
ot hy PSRRI G 5 sep P B oBE Kl oot cerancorl clazopril,
pol yt Aelamril,gentopril nquirtaprilz raohipril,disinoqril)y AlTel receptbr antagonists (e.g.,

sl 1R Rap shehs BF ol ARl g, yinkfyan, ursenan

spPr opwsl cempound} diselesed in .BRatent Moss$,612/86F and i 0434,266), Dual ET/ATI

5, AT SR T e
qui nashibitors;vaspppsidase inkibitanoidrl NEP-ACE inhibierey(e g5 omapatrilat and

ant agQi shfildCafd nitratds0Sar t an, irbesartan, valsartan),
ET regg%o?’or ot agom sts (e.g., sitaxsentan, atrsentan

5 and[®8%pou is ob suitehielantiobesitg agemtstferrise iowmbination with the

5, 120§,§§ Qég %P@' Rhdla ' . ' .
(el.ﬁg., conu'l?)&o%r?%s istc os::(laoél I'n V\g];%)%? ?%eué%g{“m
endop@ibiteras eerqtpipfand depainisic) tsuptakerhibiton 8 $haeid ecceptor beta drug,

i nhi biirp3Sadoflida)! (sﬁﬁ%%h?ﬁlb’%ﬁ RICHIR 1 aRtaBonists such as Synaptic
omapatril at and emopatrilat),” and nitrates. 00_8g’1mp _
Ex an‘pﬁ@él’ﬂp‘“sﬂ!'idfr%de T2a69260melanocortip treepter (ME¥R) agonists, melanin-

coMbI Biodrfihin HoHinded Feoepht RAITRO'Hilpdhsts Rn BY Saflc sNAP-7941

invention include a beta 3 adrenefgic agonist, a
| 1pasend Fakeflad-226P26) galeninseceptprmedulatpre) opsXiniaplegoniss, fEKk e
| T Dbdofits, KDY o0 5 dnfibls NPl P ¥Imod b, corticotropin

agoni sts, (such as Arena APD-356); MCHRI antagoni sts
such FlcasingBactor agonisisyhistaminerrecentar-3 %) modylatprsg bbbeta-HSD-1

el anpithrs, hdBpRRA RbeptdYnfbiilaRRORbRhRine FERpARE Mhibitors or
concentrating hornpne receptor (MCHR) antagonists N
A Yy

( suchrelfasing agame,; &oilipgapeuyuophis BN with asiA 50
gab annsgeﬁ&%g%ﬁfgf Wﬁ? Seurétfophiit &ﬁ%@%ﬁﬂﬁ{ﬁnﬂ&ﬁn bdekptor
, A

agoni st's agoni St , and NPY4

nodul Bediators,ceanpsbingid- byseeptor aptagonists ych #8cRo 141416, (Sanafi} or SLV-
hi st ammolwmrﬁadﬁﬁcmw ators, 11-beta-HSD-1
a

i nhi bitors, i nopectin receptor nodul ators, nonoamn ne

r eupt 086]; nnThsibelsSadespergic agenpts whichaeay be sptiogally empleypd in

neur ofdufbitition wilk Sdpipolutd Hifthe praser? irdentids iChldEWI9e79y 20
Re enerong! BDNF (brai n-derived neurotrophic factor),

| épt i ¢ ajninpeR), LT85k @vferck)nor GP 1 648.(Plizes) arthes snopmbeta 3

r ecepﬁagaﬁis@,% A1360164e §PU S Pidht Rs. SIS41L9047 4,970,6181'92491)139/ 5,776,983
SLV- 319 (Solvay)), and/or an anorecfic agent. |0086]

The b@idésl 8»8’@1’-energi c agoni sts which may be optionally
enpl o%o_wlnl N EaRipies BAL itofs WREDAABE dpfiorallfepIBsRa
i nvention include AJ9677
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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25 (Takeda/ Dai ni ppon), 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] Exanpl es
of |ipase inhibitors which nmay be optionally enpl oyed
in conbination with conpound of the present invention

i ncl b%nﬁhbéﬁgﬁhdaﬂﬁeNLQ%(Biovﬁﬂnﬂt kﬁﬁwmj m b;,_ ito,iiﬁf(i:ae](Joﬁt:mn&:

serotqni n_(and .dopoamni n reupt ake i nhi bitor (or

sero ‘%ﬁ?ﬁ?’é’e%@‘ﬂ%&‘%ﬂ sts) which may be optionally

enpl (oo8s} i NELIPs bAthinold redeptor Betaxompoundsi which triap be offidnally

present. i nventi.on.may.be BVI-93 i OVItr . .

D b EPRAYRT Sty Saffpnatof sl o snctudethyrid

afol exeptériizaeiscuchngs thos@diSdisedin WMPIZEE 983 (U. ICal BIF)IWO99/00353

receps or..bet i may be optionally

enpl wlﬁnmgc%wgwlﬁht he conpound of the

pr es §80)i nv The maainive ranghiske inibiirsiwhith meckexiptionally gmpldyed in

such _as,.those.di scl j 7 ,

V0ooFdRtiRagen Z”#Eg P%‘%i"%?‘?gfrﬁéy 1%8@}@%%{‘%3 f%%“’o"?."}"’

[ 009 @¢xferifiaranminey Ausionsmine fpoxxkine, parbrcting, serraling, chlorphanteinine,
ti I e ed - ﬁ'ﬁﬁg! t FME&E' Oém&l!&ﬁ f

tci ﬁe g@gﬁ%?lo%%ﬁ%%hc u eﬂl?’enﬂ am H‘e%’ éy

dexf ghenylpropanatemind drumagindeli ne, fl uoxeti ne, paroxetine,

sert ine, e ' r : s ath

o1 or L TRl WBlcR ey b riloRfYcbloyed i combination

phenwithitheeompping 0f thp propeatiovetivmisclude topivamatedfohnsan @ Johnson),

The | [ iBrHi?u gﬂﬁgzgaﬁ npl oyed

in cg%ﬁgﬁﬁé%%gﬁcg%guno 0 1"t e prg}s?ent

i15v e 092 | Wb afokemensionedpatente afdipshentapplicutionsiarsipeprporated

dexa ] phent em ne, phenyl propanol am ne or

mazi ﬁ%ﬁ@%ﬁ%w The aforenentioned patents and .

pa]tc eif#093pp| Thastioenasher therapensio ngrotsawhen eniplayed in copbination with

refe

e S eafipoist 0Pk prikfs ARG by Ve wull, R G T BOE RSy

nat1 on ) ound of the
pr es dnicated irethe Pliysician’s Disek Reference,fas in the patguitscset quhahone exs

A, deprab B ERy do b Ut &1 0 et W co

det ef0A9fed Mhererthe eoinpowndiof the jnveition|arc wiilipadein combipation jth one

conp e SEREBRHBAAEheehd, Bl SRl ofsohiatf e lowing

agenicémdination rdtios arslialosage raggesiate posfereedyuent i al |y, the

foll TWSg]g 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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conmbi nation rati os and dosage ranges are preferred:

[ 0095] Where the other antidiabetic agent is a

bi guani de, the conmpound of 25 fornmula | will be

enpl oyed in a weight ratio to biguanide within the
range fromabout 0.01:1 to about 100:1, preferably
fromabout 0.1:1 to about 5:1. [0096] The conpound of

flor rr(lloa8]l Whe eﬁhgo?ﬂmlf Mda[w;lﬁbMpW inatweight mtio toghe

gl ucgsi dage jinhibitor e T, r

0. Ol%i @ W“’l’ﬁﬂm\@&@%r =BT ﬁ%ﬁ&&@&?g %L&Ln 1post,,
abouprcfn@abl;qﬁcﬁﬂ)atfoﬁﬂﬁ?]toﬁbeutdﬁﬂpound of formula I wll

be e t . f '
Che TROE 7 Wi il 4 ety shf-opBc P86 ey b6y e
f 5omiredpaunts withi: tile mngea&wmbom@m to alRgt 7000 8:@]dai which may be
conp f, I ' wei ght

rati g‘@iﬂ]sﬁ?‘h& l#iazo Y gs(flpglﬁe:tgl?‘ln“?éﬁgsa%s%’f Wit hin

t he [ngﬂi fOpmraﬁwﬂte stilfciinﬂln:eetwd thinzolidistedipng may be incorporated in

f
\%‘:rg%% esen a@ﬁ@%?oazo?f]fgﬁé%ﬁgﬁéoé%# |§8€?J|°gusomg'
agen{000l] bW herepkesgniinetrmiin onsats trerest may be amployed incamgents

flgonh?@%ere%néan snaba{} 'r"z“g% dedﬂ%%cr\g% oﬁg@% %gur

ti mmmwszpﬂeqmd@bmnmmfowmdmf onyl urea

and gmqlggfig! an ¥ Pﬁ 5ol gl e

t abl '{N the conpg%‘pg #oﬁ%wnﬁ?n anlggﬁ?gw

| ess fqmmmmm@mmmmw asdeserided i U.S. Patent Nos.
net f Qr. t

¢ P01ty S0 0% anfS 6308 WA i it lein

day Nfﬂmenay be adm nistered in single or divided

dose duﬂﬁ%r }Qp&; Riefeh

GLP- ;fo pe tlglés rmnée adm ni sterie‘gﬁll]b% blﬁgca fidio to the
for rrmea PP@}MM@MMMWM@W@H& @f24nhibitor or
as d

5. 4 2r D5 PRet it Bl £ aBI 001 tp spout 904 protnbly fom
are abeubPBdteeheut Hek.ei n by 15 reference. [00103] The

§@-de1@§{ bﬁé)c!om?&ﬁd%ﬁi}nﬁltal![ ny%é invggoﬁwai BYgeberhily 1B employed

wel g loto Eamm agoni st ,

PPARifed wéight gatiertethd bmohmgmxc sgent Gepe preqenthwithin the rangeroup
o P 8, ki gl oot 14 200,

[ 001(0P105Th e Fosomel edmigtistsation s satisfactary tesult may Yerpbtained employing
Wi T R BERGbRL Y af S SRPN S 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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in a weight ratio to the hypolipidem c 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 admnistration, a satisfactory result
may be obtained enploying the MIP inhibitor in an
anount within the range of from about 0.01 ng/kg to

agoumom%ii Scsmme@adl?b@éwrabéuyhgs" oomgs , Wil Borkin the
abou .. one qQur tines,dai

o of BMELCPA Teipeieis shitorta gL OB o i o100 me
capsprefefably\told abeatiSitakbvut $0ang, Midinbre preféritdy froh albout B0 dbxdut
of f m about 1 to about 500 ng, preferably from about

B®out 400 ny, and nore preferably from about 5
t ® a[oowo] 2 SThengualene synthetadedhlibitor mag be einployed iddbsipdih @il ]

For oral i strat tisfact resul.t b
obt e 2k B e Shon sl mea B 2000 Rty pro om
an asbour®s myg tolabout 200emg.ange of from about 1 to 2000

, referably froma ut4t {20 -
001 B8f10R! A Bl arel oeR 50 i b ol cafellhs WP s e
or cspsieesynthetask inhibitat iaiam améuat oftfidt <bo#t 0dal am:aw mg,

h| bi n a n about 0.1 to about 100 nmg,
I;Sref %ﬁf’?@%@h"%@%%% %out 80 ng, and nore
pr ef [@omu y Thecompdamd bf th€formula bemtbe adlﬁmrsgredffou{aaﬁmuses
The e it
dos bl R b0 RS ek R RlmaIf bt oGS W el of
10 ngbleia, cafroles, g001s orppowdets; sutdinguaiip) l;uczillyopnrm&dbrtsuﬂsas by

for m b@%’g‘%&as%vgﬁo"f’[sogr gz}\psu ewag%ftgal n @%g’?

$ 8 u atechnizjues/(aigh et Sgile injetiatie aqueotisor pon-wyrenns solutions erom

o aparaihy taath, gt Fom bl & bl Baty oSS by 2ty
can inbalaubmsvmmtm_i@uy.fsmh aginthefor hfa mor cintment] gaettally such
Qﬁtr:ﬁés;hsg':én Oe 8%’m %%Pﬁ capsu es I@nﬁo?"‘toxl

pommmlmmabbvmclmldﬂgmts par ent eral I y such

25, Tiboyl " OHCaRRG s o bR S RSO ol g &l of the
rhaunsoawtical

(e. gdiseases dsclesed lhsemmudusalmbewaq:dedatsd diseasesn

A

i nhawih btwiﬁmptrcal;er antidfabeticl agent(siandior umhmltpﬁfbnﬁmmt(sl angl/or

gLSSo& tori es; ﬂﬁ&sag%&w% P{a"?ll onsc%g%tl%%:&ﬂ%t

Adn- ‘Ih‘;mhmaoeutlcal composition can be formulated employing conventional sohd 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
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pharmaceutically acceptable vehicles or diluents. 20
[00112] In carrying out a preferred nethod of the
invention for treating any of the diseases disclosed
herein, such as di abetes and rel ated di seases, a
pharmaceutical conposition wll be enpl oyed

contai ning one or nore of the conpound of fornula I

Wi t h ehouthiltth @lu!.ut 0t ofarcoinpouath of formdagk rThe ddsefioraduits is

ant i hyg fo 44 3%6%\@ e d g%mm%h@géadﬁf%wedmasmgle

thera%eutl agents 1 n-ass
phar néseoti m ﬂal foreedfiindivddust doges froonk4 il pehdry.

Comvore e SRRk ket By bRl G bl

ph&r n¥dang ¢f@ammd iof fopeua biitoze vialpecptipally Sisedealring and stating.

nmode g gWE@mg %E[
pharnaégg?lca accepta e caf?@érs Q 898 gﬁfgmmto
b| ndePde%EFFhetabPR@P argtips. conpound can be adni ni stered

et C. g!]agﬁgfm?out e, focd}&gi)?g% mqeveﬁa%r m o sage
t abl eiosanwamulpréybmm vagmda wilkdependyanie vasietynf factess)
Ca6 bRciading Mé SR ip 6 thy spdc Péﬁﬂliaﬂﬁ:ﬁ pldg&i"hfé rhétabbliEstdbRtfhnd

of injectable preparatlons

adni ofagtion of thaheompgymd, the wm,mmevmspwéh@ﬁmm
Typi canl gfe0bi the Subj e&éﬁx@ﬁo@@&d\ﬂﬁe of &ﬁlﬁﬁ@lﬁ'ﬁo@ r?lgbf ex%tQtlon, drug

about 10 to about a ound o mul a
The o‘iﬁ’g@’“ﬁ%‘?“’m}*@tﬂ@ oRagicular i9fet ween 10 and

2, 000opmspersatag intibiof BV Afloftfe RRRbBIdSE o i chifondyay be

single dose or in the formof individu doses from
119" tdetrgaingbby yss of anyassay systemyes set gutcbglow. nj ect abl e
preparati on may be produced by aseptically placing 5
250 f co und of formula | into a vial,

asept AStigtyi ng and sealing. For use, the

cont qomspf m@ ﬁ:méeqaénee ok Kitithn WGLIT2 G EiR R #M?5549) was cloned

physi ol ogl cal sal i ne, ﬁoroduce an'injectab

prep atfyéf‘feﬁ‘ﬁ'm?’&GM]a“‘i emw &ropiwman kidaey miRNA, ysing standard

SPEC :ﬁmscuﬁpsialohﬂé&kmqm@ Tie SONANGYnekle vWHS SIBBG tradsfleted Mo CHO
parth%ﬁ{, ddiubj ect can be varied and w || depend upon

a var ones, werg pssayed for SOLIA petiyity prsentislly a5 in Ryan et
Specig.| l(pmﬁ NBAABEbnUTRINDIRA of SEETI R MR 2 ClonhiBielebtbd/ cell Tine

and Iengt of actlon of that conpound, the Species,

age, W8P Feentightns datcribedn Rypn eselxwrtamf follosfingsf ¢ he

subj eﬂddaﬁchﬁtﬁls f@ﬂhﬁ waR D1 ER 16006002 30,0005 T1Fer Fal aﬁ@&r&e Qitured
pﬁ:ret nrs drug . conbination, and severity of
t iR

E- 12, fasdiyre, pontainipg 10%q fetatbopine;sepmisingd 500 wpl gepetipin.
of t fausampﬂuﬂdm&ty S0P EconiYRES WaEassiéd D6r 3 days dﬁ&ﬁfaﬁagﬂ kil
use n assay syst as set out bel ow. Assa
2 T Sversounshi ghios with bifer acking sodsars, which contaned 10 saM HepearTris,
137 mM N-methyl-D-glucamine, 5.4 mM KCl, 2.8 mM CaCl,, and 1.2 mM MgSQ,,
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 contajning 10 mM Hepes/Tris, 137 mM NaCl, 5.4 mM XCl, 2.8 mM CaCla,
and 1.2 mM MgSOy, pH 7.4. The response curve was fitted to an empirical four-
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[00116] The nRNA sequence for human SG.T2 (GenBank
#MD5549) was cloned by reverse-transcription and
anplification from human ki dney nRNA, using standard
20 nol ecul ar bi ol ogy techni ques. The eDNA sequence was
stably transfected into CHO cells, and clones were
assayed for SG.T2 activity essentially as described in

Ryan pafame®t model @Udermibiy ik mtﬂuexrboa&nﬁaﬂhh lai Mﬂﬂm@ﬁal Réshokide,

activit n a clonall selected | vvas
perfd?ﬂ?éﬁ‘; X’B gp. Assays were

Wit h qu&ehédqdylmlﬁwa nﬁ@ﬁhfwmld 100 phospbete baffased ﬁhm! (uBspI

5. 1 ORI 0¢s S PRI oy s et b MROAR DL P TPANATES Aser
Sey Urpddifiéh 6200 pmi&owﬁm éciiit:llatlon@&idl the 3élls &Wa@nswaaafo@hake

90% conf | uence were assayed 2 or ter atin
ol | 457 e, el IR nensied o FoCemmngolan s

whi ¢ mdﬁeataada g mb%&&wwwm perﬁﬁzem&h and w:thout NaCl and

N-rret | - D- gl ucam .4 mM KCl 8 mM Cad 2,
wsegﬂmwp ¢ phlosirip v BepRrited o uer ey as 4 PPRAYS Fontol
p r es qmqnof REh m/IJbﬂaﬁ&l G ], aumxwhsm ZQger RA and Torok-

o 'ﬁ%%at p o Bt R B Aol B

Hepe%ﬁiidl Sdult%ﬁm&ﬂ/hm K;&:eﬂlnfd«ﬁaﬁ&lal 48 .4-57M CaCl 2, and
1.2 MM MgS™4, pH 7.4. The response curve was fitted to

an enpirical four- -31 paraneter nodel to determ ne
the i[omimi t The RUBKRE WoikdingBXample 3avdstoBetienfustiatS M AStimit,
report??)g?as thf | Cso. Three replicates were perforned
per GEPRFIMENS of thypreseatdnvention. ¢ quenched by washing 3
tisres in ice cold 1X phosphate buffered sal i ne (PBS)

containing 0.5 nmM phl ori zi ll's were then |ysed
in 50 pl 0.1%NaOH. After SWi of 200 p1l

McroScint-40 scintillation fluid, the Bells were
all owed to shake for 1 hour, ¢ [ 14C] AMG was
quantified on a TopCount scin peg” count er .

Control assays in the absence ithi bi tor were
performed with and windi®™ " “NACI and a dose response
curve for phlorizin vvasg L ed in every assay as a
positive control. [OO ] RyaQ'f' M), Johnson G Kirk J,
Fuer stenberg SM Zager RA 8Hd Torok 10 Storb B. 1994.
HK-2: an immortalized proximal tubule epithelial cell
line from normal adult human ki dney, Kidney

I nternational 45: 48-57. [0011§] #/Tge fol | ow ng wor ki ng
Exanpl e serves to better i s b but not limt,
enbodi ments of the present wefit ron. 15 EXAMPLE 1

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 CH2Cly
‘was added oxalyi chloride (235g, 1,85 mol) followed by 1.5 mL of DMF. To trap the
25  resultant HC, the flask was fitted with tubing so that the gas was discharged above
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Et G/ HOO Hope """OH OHE dC / 1 Sr O 20 A

5- Brono- 2- chl oro-4' - et hyl benzophenone [00119] To a 2L
round bottom flask containing a magnetic stirred
suspensi on of comrercial 5-brono-2-chl orobenzoic acid
(4108, 1.74 nmoo in 700 nL of CH2Cl 2 was added oxal yl
chloride (2359, 1.85 nol) followed by 1.5 nL of DW.

To t rthpsurface & stimsl dqtKOH sdlifion. When the ﬂgdromolﬁinddcﬁ'@as ceased

Wi th ' 0 the i sch - 32
the  shiFPirhol3, b Rimdap e ook it R Sy e fymdtetof
vi gor thevolatiles| untiér yacugin uging a cotarg evaporatbt, Fhe temntaiamnlrselidiﬁab
hono j s stirred overnight prior to
renova | g?{ﬁ’s{qﬁg&% ﬁ%ﬂ{%ﬁes under vacuum using a rotary
evapolift28} . Aftes dissdvitg theeruds S-brgmb-ﬂd:hhrtbdnzoylwhlonge in 530 ml of
subs %H@ [ Vi

crude rorr%’ ng 'gﬁmzoy%%?ehl or| &“?W&%@’e’&
et hyl bﬁﬁ@h@ ~30# portiesisoven 69 anintoj imwrethat te danpecitire did DG exceed
prior L ereIs }iﬂ"&’]"ﬁ

portlloorg overB% mn ttsgjgﬁﬁg%arsgi‘ ﬁﬁenge"#’@ﬁp“fgﬁqg °ftheMCl3
di d rited bespadded wertappathy mm&mmnﬁmmma@ﬁsoluhon
140 C Py 14 S Qe @L%%OM@%@% ilsliffor/doial ot HAOF mBf e

added were trappe assing t gas over stir
conc. StNipemMpertomplesian o 4dﬂ1tton of AlShe tAf@nstm&fonbheas the bath

concepdriad ®Lisa, TR BAE WS redlovid. hew'd’%o“étthbﬂﬂ’ syrup was

mai ntai ned stirring upon conp etlon the a
of Airewrsd oygriced(1.8 kely Pybsenuensly, onctthe shiyred isusppnsion had\moﬂngldeO

:gl é-(lggrﬁgpm\/\%mbpoure regl\g%%slqée b ﬁ@cﬁb&gg’g&l@e

Slibs ettt were w with BY HCL 3y with M@Hmd%mmmorto
2, e Bl 6 TR G L e e o
wi t h the bpyheating atg60PC at\ ooy 1H APMR snalywis pfithe reswitantdarioeil t o
revealed the residue to be a 1:14 mixture of ortho/para isomers. Dissolution in hexane
and followed by filtration through a silica gel pad removed most of the color.
20  Concentration of the eluent yielded 560g (99%) of & 14:1 mixture of 5-bromo-2-
chloro-4’-ethylbenzophenone / 5-bromo-2-chloro-2’-ethylbenzophenone.
[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/HO +0.2 %
25 H;PO,.

5-Bromo-2-chloro-4’-ethyibenzophenone
[00122] 'HNMR (400 MHz, CDCl) 8 7.73 (d, 2H, Jan = 8.2 Hz), 7.54 (d4, 1H,)
=22Hz, J=8.8 Hz), 7.32 (d, 1H, = 8.8 Hz), 7.295 (d, 2H, Jas = 8.2 Hz), 2.72 (q,
30 2H,J=7.7 Hz), 1.27 (¢, 3H, J=7.7 Hz).
[00123] '3C NMR (100 MHz, CDCl5) 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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dryi ng over Na2SO4. The vol atiles were renoved using
first a rotary evaporator and then by heating at -60C
at 1 Torr. 1H NMR analysis of the resultant dark oil
reveal ed the residue to be a 1:14 m xture of

ortho/ para i soners. Dissolution in hexane and
followed by filtration through a silica gel pad
renmoved nmost of the color. 20 Concentration of the

o by arayte LitleaP SeivihensanRencs ot Yetad '

5- br dL22} c NHOMR (400 M2, Emplammen, J=1 003, 1]23HPBH, J=7.7
rete on time: 4.7 mn, YMC S5 C 18 4.6x50mm col um,
2.5 m n, detection at 220nM 4 m n gradient 0-100% -
B shol[o0125)i PCWMRQD66 MHz, CIRCIy)e28.9A15.4.0% McOH H20 + 02
% H3PO4. Sol vent B: 90% McOH H20 + 0.2 % 25 H3PO4.

5- Bronp- 2- chl oro-4' - et hyl benzophenone [00122] 'H NWMR
(400 MHz, CDCI3) 8 7.73 (d, 2H, JABE 8.2 Hz), 754
(dd,1H, J = 22 Hz, J = 8.8_HH 2 (d, 1H J = 8.8
Hz), 7295 (d, 2H, JAB = 8 X 2 (q, 30 2H, J 73
Hz), 1.27 (t, 3H J=7.7 Hz 123] 13C NWR (100 MHz,
CDC13) S 193.13. 133.8, B83.52, 131.6, 131.44,

130. 34, 130.16, 12828, 120.44, 29.04, 15.02. -33

5- Br Qno- 2- chl org-2' - et hyl b&r&zophenone (distinctive

si gndts) fowemoai-chigroqtréthyldipheiyimettane 3) 52 64 (g, 2H,
Jro7. jo0128)  Tod3ikdd soﬁ:hbn deZ;sm (408}, 3.8 ﬂa&%@ﬁbmkﬁﬁ-&dhﬁw

00 g 28,
z(sl Br &%ﬁzﬂzenlveew%f (334gel- Fﬁﬂlalﬂ E)?P&W!lﬂfﬂyhﬁt[r%" W?ﬁé‘f@m in3g0
a st il m'fm{t aomma&a&@%‘s@ﬂ&@% 001 Mo¥. SwWilkth nimiks the

Ersmlb; (%m) -ch|] oro é,} I benzo One{eétigégwog(%smﬁ{m
of T%ﬁ&mﬁaﬁmm ﬁEﬁﬁﬁiHcé datth AGier ﬂupnpw&emed the
oJ5 Cisfens b b spunite) e et afe BT G

ex ot hedtingg beanigmawosogm Regctioh was 295% séreplas by HPEC hﬁ]foﬁls Upon

oty e o Bl e S o s S

and The resultant ~ 1L of light gray oil was poured into 1L of H;Q. The mixture was
extracted 3x with hexane; the combined organic layers were washed 3x with H,0, 2x

20  with aq NayCO; 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 (Et;81)20 (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. 1H NMR analysis of the pot revealed it to contain an ~ 8:1 mixture of

25  diarylmethane to (Bt;Si)0. Crystallization of this mixture was achieved by pouring
the product into vigorously stirred 10°C 85% BtOH/HO (1.2L), After stirring for
several hours, the crystals were collected by filtration, washed with cold 1:1
EtOH/H,O and dried under vacuum. The 5-bromo-2-chloro-4’-ethyldiphenyl-.
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heati ng overnight at 70C, the reaction was > 95%

conpl ete by HPLC anal ysis. Upon cooling, the

vol atiles were renoved by bulb to bulb distillation at
reduced pressure. The resultant - IL of |ight gray

oil was poured into 1L of 1320. The m xture was
extracted 3x with hexane; the conbi ned organic |ayers

wer e mmmdsm@wwmm loBxmeéingwblidcontyinkig2IPB(EHSH, R was used
with g{l aﬁ hng over Na2SO4. After

concentra |on u3| ng a rotary evaporator, -1 L of

cl ear {012/t HRADLE retaptibn tireerdidmeid, YMIGISS Grif 46%59mnyeodumn, 2.5

furth n A ' +t.he.. f .
v S R0 S5t S Bl fdos BRud it B00% B.

t efipeBeivent &: 11% MeOHALA 1 0.2 56 HO:h Selvent Ba¥e MeQBHR1LO 12 %
pot 4I lowed to cool. iH NMVMR anal ysis of the pot
revealéd it to contain an - 8:1 mi xture of 25

di ar y [09#28] an ¥ NMR (R BEHEXCDCKEY /27123 (oa BHY 7. 161(d.126, #=7.7

Vi gor 90 (B3 B S0 T NARES G S /Pl PG TP

st rr[mgzmor"CM(mmcacm&Mmsymmmmmm 133.13,

E?bw %@a%'{ﬁ. 843 Linzggr li\',@’ggﬁﬁnz %rﬁi‘ 168id 101

5- br ono- 2-chl oro-4' - et hyl di phenyl -. -34 net hane (500
g), obtained as a | ow mejdgi NG, SQ i ¢b cont ai ni ng -1%
(Et3Si )20, was used withot® fyrt¥er purification.
[00127] HPLC retention ti 8«8 ey, MYMC S5 C 18

4. 6x50m colum, 2.5 mJnmin, dgection at 220nM 4
mn gradient 0-100% B hold 2 min B 100% B. 5 Sol vent
A: 10/n MOH H20 +0.2 %i3PO4. Sol vent B: 90% MeOH H20

;7023‘3;@ 2§£’ﬁ?°§h'&ﬁ’? WW?%@%W?%&) 7.09
(?s 2t6;01J 5 'fozsu?mhizs*’cosaluﬁan 6ﬁkge§|t¢1aodonz ﬁggja)séDxﬂé{md g:
147, ameiimombolieb1agiml. 1658 mal) il ot ymesshy ypg aided

(1) 38 gﬁxnﬂreﬂwxgdsg chlba& am&osmlﬁa drdfpidgifuidol Bl rate ShdB Shat the

2,3, 4°°@W@°FP¥%4 ﬁ@r 34%%? Be gtimmedpaction; s begted to 35°C for
[ 00138 mpeﬁ it waedlowedtocablub 20°C 20 theGtdoici stired bvahifight. After

(35 T e S b R A0
tri nEi&;ljdeﬂ’Jo!‘H;O 8 sredo @6ch (D the tdiﬁpera&r@&d 50 ekceed 20°C. Note a
dr opp) ngre exo e%ln reasths‘rjlupfn‘;Jl tadechtzsoltjlcc:aiJ the %at trlgon of HyO. After mixing, the
phases were allowed to scparate and then split. The organic phase was washed with
aq. NaH,PO, (2L), HzO (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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tenperature did not exceed 5C. After 1 hr the stirred
reaction was heated to 35C for 5 hr whereupon it was
allowed to cool to 20C as the reaction stirred
overnight. After 20 dilution with 3.6L of toluene, the
m xture was cooled to 0-5C prior to cautiously adding
7L of H2O at a rate such that the tenperature did not
exceasl 10C. Note a severe exothermresults upon
addition of the first portion of H2O After m xing,
the phases were allowed to separat g% d then split.
The organi c phase was washed NaH PO4 (2L),
H20 (IL), and brine (1L). Thé | ayer was then
25 concentrated under va&cuo ng a rotary
evaporator; the resul Pdnt gbwe yel | ow oil was tw ce
taken up 250 nL of tol usH Wonreconcentrated to yield
616g. -35 D. t OR V'"1,000 OH [00131] To a stirred
-78 solution of Part B 5-bronp-2-chloro-4'" 5

et hyl di phenyl met hane (88g, 0.28 nol) in 450 nL of 1:2
dry THBY udoe stimalic78%Aolutiovast Pait B\i-romodeatilofs-F- M n- BuLi

i neapiierthniiint sl CABNIFAs0 ucBt S dy Biragyeps padsr

f or Y6 plowlytaddedi 2t MovBulg (136 enl, 634 imol) Gonhexiuir o a sxdé thati on

Par t PR by mBtae iR B 52 A B B 1 Bl i e
(153 gddlﬁon; gumllylon waatmnefgmd by 3atwlaito 3 stirred 678F sphtnm wﬂ?an c
T S RBASA>- DL 3 S0
addi twirge ﬂ!@fmﬂﬁmmnd t}letﬁacttvbabweﬁfaﬁe;isolgnmmmm IWhip at -

g\iia?n?%&ko?&ﬂﬁwlw%%%q{ﬁafgr eac%ﬁ%ﬂ E St r?‘élf lo
over apid K38 mhin0.45gnd). mmmm@msmmw The
gi\p,)vect ed mﬁﬂrﬂn% Iﬁ?ﬁb@?gﬂ% eact 1ron, oncea&@aﬁmak
con‘g mmdtmt;wmoadnd expicoted @fmmm(lﬂzhe
\%\lgaklhacigg’sl C, n%@gg’%%s@y%adﬁﬁpn or@@g%gan}ﬁ?m
2 for2 0 o0 HpD.Gf the piH 3vag not wealely basis, mpre NaBICOawas #ided prior to
combigighy Etf%%thofz%b 9 B5iral¥idnS witi BRSAL, V’f‘hU&o:BExh&PEtéﬁg

dri ed over ter concentration using a ro

ev ap dmetions wene washefl with brine agpd ddaboverNeS@y AHPL@HMQMl

for vvap&%-yas an%F H%Jt{de(flgﬁgst efnllékgr IC m Xﬁ{‘g%ﬁﬁ&rﬁh&% punﬁed

20  but instead was carried forward as an impure diastereomeric mixture.
[00132] 'HNMR (400 MHz, CDCls) 8 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 (4, 1B, Jan = 15.4 Hz), 3.97 (d, 1H,
Jas = 15.4 Hz), 3.80 — 3.70 (m, 4H), 3.60 (m, 1H), 3.48 (m, 1H), 3.31 (m, 1H), 2.34
(s, 3H), 2.53 (q, 2H, J =7.5 Hz ), 1.14 (t, 3H, ] =7.5 Hz).

25 [00133] CNMR (100 MHz, CDCl) & 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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[00132] 'H NVR (400 MHz, CDC13) S 7.37 (m IM 7.23
(m 2H), 7.02 (in, 4H), 5.14 (m IH, 506 (m 1H)),
4.07 (m IH), 4.03 (d, 1H, JAB = 15.4 Hz), 3.97 (d,
IH, JAB =15.4 Hz), 3.80 - 3.70 (m 4H), 3.60 (m 1H)),
3.48 (m 1M 3.31 (m 111), 2.84 (s, 311), 2.53 (q,
2H, 1 =7S Hz ),1.14 (t, 31-L 1--73 Hz). 25 [00133] 13C
NVR (19QI34VHATPLCDEle@jongime: 4.28 min, 90% pure, YMC S5 C-18 4.6x50mm

130, (b Mgl etffoptp 2Apye el 10 Sholg 2 o
51. 57]00K(B. 3lveB0A 7% MeQH0 +I 1o(BRO4 ] SabntB 1 99¥eMePBfi0

time: ,,_6{2%38!% 90% pure, YMC S5 C 18 4. 6x50mm
col umm i n, detection at 220nM 4 m n gradient

0-5L0089135h o ILE/HSHIM-OMe] 30 BB EMRBI AL 44K 10%

MeOH 1420 + 0.2 % H3PO4 Sol vent B: 90% McOH H20

+0. 29%13PO4. 5 [00135] LCO Ms: [M Owe] + 391, 393;

[ MNaR+ 445, 447. E. Et M/ 1 AcOOOw MP "//QAc
OAc 10 [00136] A solution of Part D O- neg¢thyl gl ucosi de
(206g, 0.49 nol) in THE (1 L) conmtia g

di i sopropyl et hyl am ne (465 g, nd DVAP (0. 5qg,
4.1 mmol) was cooled to 0C. A anhydri de (326g,
3.19 nol ) was slowmy gd such a rate that the
tenperature did not excee 5g, Alter the solution
gradual ly warmed to 20620V V@& stirred for 10 hours
wher eupon tic analysis reve‘aﬂ“’ed conpl ete conversion to
the 15 tetraacetate. The reaction vvas quenched by

addi tion of Eit;ogA (1.5 L) and 10%, H3PO4 g‘HF

At ermg]éﬁhreﬁ #iog P f?ﬂﬁ@ba%?ﬁéslu ,mag@m L
ext r agph iivdprdpyleth gﬁﬁme(ﬁse,xem)mnmlsgmmgm

wer e he [x wth

rine prior tao d 2S5
and CORBRIRT G, Adto BriEide 3oyl melwhslaily sgded gy spol et et
di ssahy®fipéritufealid fbt extedl 57C, meitaémman uall warmed to 20°C, it

O e et i ooty e

of5 t Retrdacutdse. The Sattith Was quithéied By SIARI EELOAC (1.5 L) and 10% ag.
H3PO,4 (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;80,4 and concentration under vacaum. 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] 'H NMR (400 MHz, CDCls) 5 7.38 (4, 1H, J = 8.3 Hz), 7.28 (dd, 1H, ) =
8.3Hz,J=22Hz2), 724 (d, 1H, ] =22 Hz), 7.11 (4, 2H, J g = 8.3 Hz), 7.04 (d, 2H,
Jan = 8.3 Hz), 5.56 (t, 1H, J= 9.7 Hz), 5.21 (t, 1H, J = 10.1 Hz), 4.93 (t, IH, J=10.1

25 Hz),420(dd, 1H,J =12 Hz, J=2 Hz), 4.12 (d, 1H, Jas = 15.4 HZ), 4.02 (m, 1H),
4.018 (d, 14, Jas = 15.4 Hz), 3.10 (s, 3H), 2.606 (g, 2H, J = 7.7 Hz), 2.097 (5, 3H),
2.05 (s, 3H), 1.94 (s, 3H), 1.72sd (s, 3H), 1.21 {t, 3H, I=7.7Hz) .
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m xture. 1001371 rH NVR (400 MHz, CDC13) 8 7.38

(d, 111, J = 8.3 Hz), 7.28 (dd,1H, J = 83 Hz,
J=2.2Hz), 7. 24(d, 1H J=2.2Hz),7.11(d, 2H, TAB

=8.3Hz), 7. 04(d, 2H, JAB

=8. 3Hz), 5. 56(t, 1H, J=9. 7Hz) , 5. 21(t, 1H, J-

10. 1Hz), 4. 93(t, 1H, J-10. 1 25 Hz), 4.20 (dd, 1H, J =12
Hz 2 J [oo1aslm§39 NMRZ1G00MHZ, IEDCIAS 1705, 170.05,)169.47,088.9.1142.2,

2 b06 1?8 9413?—# Ayad ll_"713%81§9 8152%1,'7'1'5% 135&0012%% 1@%05) 13.83,71.33,

3 I—I) 5382, 6877, G, 49.45238175, 28.4,22. 5%, 2068220.98; 20. mﬂisﬂ 7

170 038l FPEC pehih R ol TeCad Cngl st

134. 7 colu@8, B mLagnAletetti® a62208R0 & minl @rédient 04100%6¢Phold 2 min at

254, 1808, Solygidy 1oy pidyhn S e e Pyt Sorppeommo

r et enth QGh%H:POs. 4. 81 min, 90% pure, YMC S5 C-18
4.6x50mm 5 colum, 2.5 Ui n, detection at 220nM 4
mn gradient 0-100%8 hold 2 mn at 100% B. Sol vent A:
10% MFOH 1120 + 0.2 % H3PO4 Sol vent B: 90% McOH H20
+02%BPAA. F. t C Ae0 O AON "QAc 10gpAc [00140] A
stirred solution of the above crude. ¥y (301g, 0.51
mol) in CH2Cl2 (500 nl) cont aizAi g equi val ent of
H20 (99, 0.5 nol) and Et3SiH ( 8§, .62 nol) was
cooled to -20C prior g On of BF3 Et 20 (145q,
1.02 noo. During the fgoad jon, the tenperature was
mai nt ai ned < 0C. The re&adti gt subsequently
stiorred 2hr at 10C and 18 hroAat 15 - 20C before being
gquenched by addition of CH2CI2 (500 nL) and H2O (500
m.). After separation of the layers, the ag phase

ext 1 ad08&0lon destingd solution ofthe sbpmecudsr i (612 A LA & CHAC (500

ltgyg[yl @eﬁ@ib&%ﬁﬂ%her gm)val a?{ﬁ% @gﬁsﬂd}

20 fi wap emlqdrto -ZQEQE’JKFGO aﬂgmoesf PFaHi0 (145g, 1.02 mol). Durmg e

S° ?\‘M’@ ‘ql o VA subsequently
(100 wer e added. The sol ut 0?1 vvassustl rred
at zo@tm@ﬂh_n_glﬁ? and 18/hs gt 18 - 20°C before being quenched by addition of

CH,Cl; (500 mL) and H20 (500 mL). After separation of the layers, the aq phase was
extracted once with CH;Cl,. The combined organic layers were washed 1x with ag
NaHCO; and brine prior to drying over Na;SQ,. 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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that any gl ucosi de hydroxyls that hydrol yzed during

the reducti on and work-up were reacetylated. The oil,
obt ai ned after concentration under vacuum

crystallized upon addition of EtOH After filtration
the purity ofthis material by HPLC was 98% 25
recrystallization fromEtOH yi el ded the

t et r adO¥4}] atfEl-Oretention tigieq 4 @b nine 10086 pure,[YIME S5 ol 8i4H5x50mm

(180g, ooﬂﬁm,sﬂ/%milbw:let&ﬁ%iﬁ‘i%ggl '46.89 Eﬁ i & hold 2 min at

procedures D - retention
time: WO%AB.nMalvent 40y pMeQE/HMC 093% obsestBnP0% MeOH/H,0
col umy. g 29, in, detection at 220nM 4 mn gradi ent
0-100% B holq mn at 100% B. Sol vent A: 10%
Mo GHI H80142] 0. 'H NYREHOMHGEDED B 785 () dBf, e SRER=R (719 (dd, 1K, J =
+029 72 8
: H,/wﬁ%\] _ ié’ﬂ})“%h e%%%y%s J }Zﬂ@é 466 (d,
Hz) , 721Mm(=d85 SQAB- 1&9),520@8@4697&#),5304%2}121 =
Hz), % 4

g 9%){531&121'!“%&7)8456{&%1%5 éq;ﬁzlj B'Hz§ 4139;7&1,&1,1
o) i 4= S99, 405 (8,161 o 700, 198 61 s T =12 H 379
Jm5 dd,
(dFO 1&“’?&?@6_&"%‘% dn—iig'zoksa(r%ﬂ) b'mis}aﬁ) 9k'{3731{ﬂ1%9§s 3H),
3 79 (Hl(&éﬂlﬁ?”@e% (q 2H J = 7.7 Hz), 2.069 (s

alomg?s BARMR g)a 1766571769 U}lss 71#212 138.78,
00143 13 i Vi 1,2
(V0. 363355, L5 2596655, 138421280, 1250, 79,45, 76 3aTMdl, 723, 68.45,

135, 162h3ﬂ8§2812ﬁ>'ﬂ2032ﬁ58;20l22$s?5 128.0, 125.9,

79, 45, 76. 45 "762.2, 38.6, 28.4,
20157, l%‘tl i@-@?;WZUHQ’JﬂMZQES-’»ls [00144] LG NS

[ MENH4l at mfz 578.3 G Et HO O e"110H4 HOAL OH 20
[00145] To the white suspension formed by stirring the
tetraatetyl ated beta-C glucoside of Part F (259, 44.6
mol) for 5 mnin 2:3 THY MeOH (350 nl) ender N2 at
20C was added Li OHH3O (2. 0g, 50 moi 11;20 (70
m.). After 15 min, the reactigh¥§ an/opaque
solution; after 2.5 hr, by HPLE. g¥ sis the reaction
was 98% conpl ete. Theyg®uérg i
after stirring overni ghtHo\

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. Afier drying over
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25 volatiles were renoved using a rotary evaporator

such that the volunme was reduced to 150 nlL. The
residue, after addition of 10% aq KHS04 (100 ni) was
further diluted wth 100 nL of H20 prior to being
extracted 3x wwth EtQAc. After drying over -39 Na3SO4,
the volatiles were renoved using a rotary evapor at or

and t he:SCaghe vtflatﬂesmeke removetl lngings motanuevaporatomend e résulBit oil in

foame ﬂ,e%iﬁ’igi C fou A oF Eg%uﬁ%%d% a&wcfhe Sh&RP gﬁitbﬂc

this rraterl under vacuum
Thi s ghméyltbismmmcen besredlticeld b}akylssmmcmm Thisglassy off white

175 S0V Sl ok gt i ool 805 o St Sl 1734
mob % Qfdﬂﬂrﬂwm%]wmmﬂsﬁémmmm 4.21 mn,

98. 80/

det ec |on atﬁg% Eﬂ &F&ﬁnﬁ“gﬁa |ent%(¥¥ 33}%8%} W2d§?nor¥1m

at | 1 0gjuhn, 3. smwmmm&mmdwnmmg@m min at

S

1 Ve, SIS oSO SRR

(d, 1M02%HsPQe.7 Hz), 7.27 (dd, 1H, J = 82 Hz, J =1.7

Hsz foo‘i’{vl]n ng%% 4”%@ IEE;@%Z&%’Q 'ﬂ%i)d(d, 14, J =

111 33312y, 7.20(d6, BEY = sodmEe], 72&),( 708 magnauzguperimmect@

C1s B B 4140 b 35 (AR 1t p1a) SARYAEI] S NS o,
134. 5346-3.26¢m, 4 714, 2He 74208191, 3 EF HRo | 3,

82. 14 7,13
TooL 4B | NERR (25 M €R.0m) s 14ty dssh 184, 1345, 15198,
Qser \"393'1 425,128, 12831828, SAMIT9.9.576 uns/,masssm,@s ARY63fc

05, o3l MY oS g Tty {ic 1t i 15,1559
conpolE5QT  Avel foriCaHasGIOs - (317 BIOAC HONY Ha0 CAIGHC 63191.5H £.50, CI
8.80; Found C 63.63, H 6.63, C18.82
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or a pharmaceutically acceptable salt, conplex,
stereoi soner, or prodrug ester thereof. 2. A
phar maceuti cal conposition conprising a conpound of
formula | and a pharmaceutically acceptable carrier
therefore. 10 3. A pharnmaceutical conbination
conprising a conpound of fornmula | and at |east one
t her apatdT £s epapiepe! ect ed fromthe group consisting
of an antidi abetic agent, an anti-obesity agent, a
anti-hypertensive agent, an anti-atherosclerotic agent
and a |ipiid- | osebimp@magePimuldb 4. The pharnaceuti cal
conmbi nation as defined in Claim3 corrpriéi ng the
conpound of fornula | and at |eastyopeyantidi abetic
agent. 5. The conbi nati on as dgff Caim4
wherein the antidi abetic agent Q. | east one
agent selected fromt he g sisting of a
bi guani de, a sul f onyl M e3 a gl ucosidase inhibitor,
a PPAR gamma agoni st, awdRPAR #bpha/ gamma dual agoni st,
an aP2 inhibitor, a DPP4 indguw bitor, an insulin
sepsitizer, a glucagon-like peptide-1 (G.P-1), a

| B inhibitor, a glycogen phosphorylase inhibitor, a
gl ucosrsphagmimosuibally aseptallé salty ¢omplex| sieredisomen g pradrug ester thereof.
nmeglitinide. 25 6. The conbination as defined in Claim
4 wherein the antidi abetic agent 1is at |east one
agent sel et edﬁm@cmmsmmmmgammmﬂoﬁfnmuhl

gl ybug i de, glipizide,
ch|orproﬁ%n1§é&mg*$qﬁgyggg acalregéﬁ“r'lJe maglitol,
pﬂbglltazone troglltazone r03|gI|tazone |nsulin

i saglitazon qug||Q mﬁ%@ﬂﬁ ulal
and pellglltazar hgﬁe co |na mgs ?ﬂhggf%ﬁﬁ

d ai mmmmmmmmmwmmm fan antidiabetic

- ange o] sk Tty fenh, ipE RpA B b, SR atadlofii i

conbi muka lipid-lewedngfagerdd in C ai m 3 wherein the
a gl obesity agent 10 is at |east one agent sel ected
fromthe group consisting of a beta 3 adrenergl C

agonist, & |i ﬁ'hsﬂ:ammmd@pmbma@grag inyGleipx gomprising the
QSQHP%%WE%ggm st, mfﬁ“g&:)r?i nsllr_re[ggpt or
agoni st, a mel ani n-
5. The combination as defined in Claim 4 wherein the antidiabetic agent
20 is at least one agent selected from the group consisting of a bignanide, a sulfonyl urea,
a glucosidase inhibitor, a PPAR gamma agonist, a PPAR alpha/gamma dual agonist,
an aP?2 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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concentrating hornone receptor antagonist, a galanin
receptor nodul ator, an aorexin antagonist, a CCK
agoni sts, an NPY1l or NPY5 antagonist, an NPY2 or NPY4
15 nodul ator, a corticotropin releasing factor

agoni st, a histam ne receptor-3 (H3) nodulator, a

1l -beta-HSD-1 i nhi bitor, a adi nopectin receptor

nmodul glimr.pmda ghnynda glipizide, ehiptpripemida gliblezida; acagbosd, Miiglitel,

o e ol g i i

cannalyimmlltizalaucl%wbplitmar ant agoni st and an anorectl c
agent. 20 9. The conbination as defined in Claim8
wherein the anti-obesity agent is at |east one agent

selSect ed f7-om tThe combingion aydefined; in §laim 4 whawsindhespmpound of
or | Stegbula 134 Q-U%Etﬁ:}ﬁ/}% tteriH &%&mﬂﬁé@@ﬁ%&ﬂ%@ﬁn

phent ert ni ae, pr opanol anre and nazi ndol . O.
The c@hwit A&l m@oﬁoﬁé-fl ned in Caim3 wherein the
lipid lowering agent is at |east one agent selected

fromthe group consisting of an MIP inhibitor, a CET?
i nhi bi tor, 8-an (Aecembingtien ardefizw! in Ginin 3 tthereinthe anti-abesily agent

Syt hed & KastioRShdth Bloetedfrodh R phcip asﬂsﬂmsgasfla\bem\aamaﬁc agonist,
upregul ator of LDL receptor activity [ poxygmn
30 | nHiBEEaRILiRE 8 Aproman Teupitks BRI, & typpic

conmbi BErhe rag@m,%MM1 dnihgbiist] Sndithodbifih RicEptdr ggoﬂlétﬁi tﬂelanm-

| oweri ng e |s at | east one agent sel ect from

t he gPﬁ‘!&’ﬁn top pntaegRists§ galanin T5eARtor Mofiyjator, an aorexin
Si wa%ﬁ%dn&:, a@@{ aga.ﬁfs@tmmm% NPES3 aiithgdRist, bh Nrﬁbﬁm’w

ni svast a vi sast at i n, atavastatil n, rosuvastatlh
f dfof imadulator, ageRicotmpiApicasing factor sgonish a histamine reroptopa (H3)

12. T'ﬁﬁdﬁlﬁﬁplafléwﬁm@ﬁl i fbiths &l adifopedtiiréBeptd rfﬁbdiﬂ@tbrﬂathe
conmpound of fornmula I is present in a_wei g:]:&m

the | iAPERMIBGEHPtRES %@m Hiritiary peurgiophis fgtor eyt

0. 01 theuraisphilc fRAR; 1bptinld 1 hﬁﬁc&ﬁorﬁd&@lﬁﬁﬁyﬁ%rﬂﬁblﬁﬁﬂ%mr

| as clained in claim1 for the manufacture as a
nedi c SResAuist Yid apgporectic4gMbnt or del ayi ng t he
praegr essi on or onset of d| abet es, diabetic

retinopathy, di abetlc neu ath etic
nephr opat hy, d s gerabinatign %ﬂy Fg‘“‘“% [Tdgrejn the anti-obesity agent
resi siigdl (st ohd BRAeMaSHro tHRRAP wmuhagmnm&hewmm
bl ood ,levels of fatty acids or ycerol ,
hyper [{PBFRRIAS. OPIBBES %wnhﬁ'ﬁeaxm%&r phepylgropenolamine 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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Syndrone X, diabetic conplications, atherosclerosis or
hypertension, or for increasing high density

| i poprotein levels. 14. The use of claim 13, further
conpri sing adm ni steri'ng, concurrently or ' -
sequentially, at |east one additional therapeutic

agent selected fromthe group consisting of an

anti di abet it ag€ntcondination as deffieed inyClaigeH? wherein the lipid lowering

o SR 5 5L B SRR HE bt v,
conp Oﬂbﬁﬂ’aﬂﬁﬁi @foiﬁ_tabtﬁtizl, caal‘svasﬂaﬁh,rmﬂraitmhn; hiat'raﬁtaiin, viba31adn, Gtavastatin,
in conbi nati.on wi at st.one, ot her therapeutic

agent RSBy B RO ﬁ@mﬁﬁraa& clofgir and W@Wa‘?ean

antidi abetic agent, an agent for treating the

conplications of diabetes, an anti-aqobesity agent, an

ant i hyper t Pnsi vEheggehinationasdefingd inCdatgy 1 Opgfasggin thepompound of
anti - f [ : : EfaY } G

For ¢ RAMIBLEFHEEROh oDy AR RigTE RTicRRYCRY R FLH SR e from
of t ygheut ¢.0Hlcabente’0:143 16. A conpound having the

structure Et Et HO VHO %"/ QZH e Ae0 O ADO W",/ QAc

C C OHOAc E AcOOa/ Ow/ = - AcON-~',/QAc

OAC Br ~ qB. 5yt ofth kompdundOof fo#mula 1 as claimed in claim 1 for the

manufacture as a medicament for the treatment or delaying the progression or onset of
diabetes, diabetic retinopathy, diabetic neuropathy, diabetic nephropathy, delayed
wound healing, insulin resistance, hyperglycemia, hyperinsulinemia, elevated blood
levels of fatty acids or glycerol, hyperlipidemia, obesity, hypertriglyceridemia,
Syndrome X, diabetic complications, atherosclerosis or hypertension, or for

increasing high density lipoprotein levels.

14.  The use of claim 13, further comprising administering, concurrently or
sequentially, at least one additional therapeutic agent selected from the group
consisting of an antidiabetic agent, an anti-obesity agent, an anti-hypertensive agent,

an anti-atherosclerotic agent and a lipid-lowering agent.

L]

15. Use of a compound of formula I as claimed in claim 1, alone or
in combination with at least one other therapeutic agent selected from the group
consisting of an 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, for the manufacture of a medicament

for the treatment of type II diabetes.

-43-




16. A compound having the structure




