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| NHI Bl TORS AND METHOD The present invention relates to O-aryl glucosides 5
whi ch are inhibitors of sodi um dependent glucose transporters found in the
intestine and kidney (SA.T2) and to a nethod for treating diabetes,
especially type Il diabetes, as well as hyperglycem a, hyperinsulinem a,
obesity, hypertriglyceridema, Syndrone X, diabetic 10 conplicatigns

at heroscl erosis and rel ated di seases, enpl oyi ng such 01§ﬁ¥ﬁﬂﬁmgﬁbgpgés

al one or in conbination with one, two or nore other type antidiabetic
agents and/or other type theraeutic agents such as hypolipidem c agents. 15
Approxi mately 100 m bligw, pasebeperscwizdensidfmrst nom kpped | di abet es
(NIDDM), which is characterrzed by hyperglycem a due to excessive hepatic
gl ucose production and peripheral insulin resistance, the root causes for
20 which are as yet GHRNBYWRSCTHypBVENyEEhiT&1rEeediRiTerdd FEHEXIE maj or

ri sk factors f oghidre sgevehppsentrsobrdiadiati depemgdritcatinonse and is likely to

contribute dir el isr j i AR S i n advanced
NI DM Nor mal i§%%4Sépﬁ&%ﬁ&§ilgé%’ﬁ%“ﬂ‘§§§e?f‘tésm P ot ere 528D 1 g be

I n N DDM atlentélL - WO
predicted to | ¥ dve 3 ASGPPA Rt IFSR2TEHH PEO5FFIet® & devél oftent of
di abeti ¢ conpl dtatbétens. aAnwehhidsi thopeodl tdraisodiyrrdeaperides®iddl ucose
.“anslos)rter S%ggs:%ﬂy,t Iﬂ?plgkgﬁﬁjﬁ}?&lfhlgexﬁﬁa,eas%ﬂi&ﬁ’e 0, alidbedit he -
normal i zation o asmg gl ucose 1 evel s, and_pe i ght, by
enhanci ng Bﬁuc% Je%FCart&to?’Bn.a eerotfg\?}gf%splrrser?tneowg%isleecf).,%ﬂ)ség g?gv'gn,d orally
active anti di abepleyiagemushi 8-aio JdEsP?Eies ALBRYIET i CORPLRMER™ exi sti ng
t her api es, i nclughngnd hewsubf amyddieasr tihicazatidiatediienegentet fornin, and
35 insulin, and avgi.d th ential.si f I dasitdh the use
of these other aﬁ%gcr’l]f sof)chfr t%gqgleegttdg%%é? a%@%l—lgg%}?gﬁggﬁogilﬁs a hal | mark
of type Il di aBEE®5S{NIDDM; consistent control of plasma glucose levels in
di abetes cap offset the devel opnment of diabetic conplications and beta cell

failure seen in advaf}%@;%%ﬂlgé &00PhasiB0buense werwiiael bysfdd tered in
t he kidney in the glonerulus an '

act] reabsor bed in . i mal
tubule. SGAT2 &ppBaF¥Ps &b the i @lﬂsﬁjgns or Q%Sr(g%aproarfgﬁggﬁgégé%y?he
reupt ake of gl bypseghycdniiesdupteer eRresSOIT repeEifi ¢lusfiDPEEF P IBYi zin or
10 closely rel ahadpapghasii ARkBI in tdiss st oupt, akBeprosessisesdiabet i ¢
rodents ang do%%iggsgl ting inn M%; | zagl-on g cRhasnBs dldizqsertevel s by
f thou nnypo{ﬁrl(?y

pronoti ng ucdse éxdretd or¥_w cemc_side eff %ts Long term (6
mont h) treat mefe oheZielkat dSkbERFOR 408 Wit HEXR1SERTS: | HhiBrPBY T S has
been reported tRumplpeyEorid)sahiinis esipeigets cagltydcbnta, dimutdvetPnsul i n

sensi tivity, and ey, ingonselnalineRbEopaldy saed neuapachy In these
aninals, with no detectable

Jpat hol o i.n _the kidney.a yte
i mbal ance in plHSTH- SBPERRGNEN R Bi ﬁIBﬁm%fg%%@_ﬂrﬁlﬁ% g%gtglé{l:gpati ents
woul d be exdSectvediltiobmopradiictedptasimprgivacosw iy erhasei myjdt B8 excretion of
glhucgse : n the d{rf:cslgg_, t%@ecﬁ&MOEnﬂlEﬁ@Véﬂ’@ibﬁéﬂid rd:c:ﬂﬁn@tﬂsi:ht;vductsy],c Aa!lr:d del ayi ng
t he devel opnent, of.. di abetjc_.conpli cat r ucose
reupt ake in themg'il&'r]ig?lr2%]E gtch(?uggdf%“t%&ggg?%gqﬁﬁaéloggef%ﬁso@rsﬁe early Sl
segnent of the $&¥2 ipokks deldngroxeywdt PeuBtPeetethdosatd 2t S8 kely to be
the maj or transpomizhzEeseONs blieshorgiuvoser baptlak e an@Gathaps §o8Y2 ani no

acid proteit, contajni ng, 14 !F[g% ngisharnLugrsegEents that is predom nantly
30 expresse o ]%Jehr%éargyye se ol T

in gnent of the renal pragxi t .es. The
substrate specifici ty,Th§o@l‘?‘(ﬁﬁoé’g‘ﬁ%o%ﬁé’é’,veghdsa}n%dagflga??%inlyogggg%? are
consi stent wit hatthielipbepéct a@sitef ishaeldn ghséephdin prdeswtaffinity,
sodi ugependent%&hﬁ%%ﬁtt éﬁﬂfﬁ%rgéehepéﬁ\ésoughcylman@aeheri zeddi n- 2 ) b17d
Sept enber 2004 hupman cortica i_dn r oxi t U 8Sia1 N ition, hybri
depl eti on studi@%ﬂ%ﬁBﬁFES?%’§éff§°§¥dfE%ﬁﬁgg_bnlnaﬁ?ﬁhg#/a ucose
cotransportd¥ ihnsans asdghermvodt the gatertiat Wﬁﬁhﬁéfeggﬁce virtually all
Na- dependent 5 glicose dr anspaide acki vf tuheencodest: iagenRBA from rat ki dney
cortex is inhibited by an anti sense oligonucl eotide specific to rat SG.T2.
SGLT2 is a candidate gene for sone forns of famlial glucosuria, a genetic
abnormality in which renal glucose reabsorption 10 is inpaired to varying
degrees. None of these syndrones investigated to date map to the SGE.T2
| ocus on chronbsone 16. However, the studies of highly honol ogous rodent
SA.Ts strongly inplicate SGT2 as the nmajor renal sodi undependent
transporter of glucose and suggest that the 15 glucosuria | ocus that has
been mapped encodes an SG.T2 regulator. Inhibition of SGT2 would be
predi cted to reduce plasma glucose | evels via enhanced gl ucose excretion in
di abetic patients. SG.T1, another Na-dependent glucose cotransporter 20
that is 60~ identical to SGT2 at the amno acid level, is expressed in the

o, . L 1 ~N o "




pronoti ng glucose excretion, |lowering fasting and fed plasm gl ucose, and
pronoting glucose utilization w thout hypoglycemc side effects in several
di abetic rodent nodels and in one canine di abetes nodel. No adverse 5 :
effects on plasma ion bal ance, renal function or renal norphol ogy have been
observed as a consequence of phlorizin treatnment for as |long as two weeks.
In addition, no hypoglycemc or other adverse effects have been observed
when phlorizin is adninistered to normal 10 ani mals, déégiaptemRer sf@ence
of glycosuria. Adm nistration of an inhibitor of renal SA.Ts for a 6nonth
p:ari od (Tanabe Sei yak;;@pemybeﬁgaﬁtﬁﬂ at @awffamvenff agbbngxbacmabfe&@spl asma
gl ucose, inproy i o) u 0 e I r at
§g{35€4ﬁ ébg%ﬁ%ft% £ 00,814, b b %%aaérda 'c}%h Roobess, M.

nodel s, and off evel opnment  of ropat and neuropathy in the
absence of hypSgRPEESS &t FERaF Eli‘edéieéffa%@f‘%nt Iﬁﬁl SFPE?W‘FtseI fis
unattractive asoaplbcatiarsugnsi beea idelils faihonspeenf ic SFaNHeSG T2

nhibitor that dhschydr ol yzrdal g1bacUl hBrkd £1,AEYEOREA P QLI N, whi ch i
20 a potent inhihitor, of facilitated %ﬁg BFFJetrans port. Concurrent
p

i nhibition of FASPEYtHEiNE JraREEE YT VLY EPEREY TP dRd&ERr abl e

si nce such i nhivgpronel violtdud ehe PEETR ciopdars exdwerbatwaperi pheral insulin
resi stance as wehhsgsriy:0Mgohy POt Wéﬁm:ﬁelf'edﬂ%%kg\@f gﬁuédyy Riti on of
SA.T1 coul d al gglgagie serl,I%us E erseecl onseq%ebn%%s a |IIustrat ed by the
heredi tary syndrone 5T Gic os&PgaPatt mal absor ption® %ﬁfb F whi ch

nut ati ons ilfA tﬁéosﬁﬂ'lr%léttteﬁln§b%¥?%sr 1@@&19% tlﬁtﬁ FpuPEeke PARSESS épt ake in

the intestine, daadetid erdduneat end nfpgdi aesheri iandodebhykatiicenorThe

e e o EASLERCOR. DN RD. BELT? (0flo ] T o 0oLl AR dhe dearee of

sequence dlverggnce bet ween ntification of selective

SGLT2 i nhi bi t oS *h9k W@H‘J%Y&F’mb?ﬁc%eurelfgeg‘}lﬁdr B8 BREM cHhdIFtHns 35 in
whi ch intestin&kegtueoseit Zanspordiakaendcer eagd wirthnapos¢tlTd iothHiéntbeons and

am no aci dgs ah@sngééﬁalrefo%%hl% ﬂ@%%%h&;m{ Ir%agén%p&ar to devel op

normal ly, - Sept.enber 20 have nor gl Ievels and
appear to suf f &f yﬁ%mn%j or *HE3Ft ﬁnﬁ‘é]fjlnmsfegségl‘él%oﬁgaug‘?ﬂg % heir

di sorder, despiPréesopetigrirogarhe figheprovatiiny ig/ dheby)aniapdlss of gl ucose
excreted. The waj;arnﬁydﬁﬂmmuiﬁemolﬁg&nlﬁhﬂ&e Klahk@ndsd idicl ude

pol yphagi a, po XEE&&%H%X??Q&&%%ZHQS&% ks';e%%xi fﬁ%ﬁtﬂof% cpormal in

structure g funct | évi dence avail defects
in renal r Bpt SRETOf iy dickes igppraients Havkd rﬁ‘?\lelﬁQEPCF%ﬁgt‘? é’rorﬁ“ﬁé@a?l ve
consequences i plibmatdbrovsse bgoemedndimdi vheluatsetThe 6l dowiasg Kef er ences

di scl ose 0-aryknhgl #£0sd dase$6hY Tonh Y RGt OhsufQf steae%%wgtp' ahet es. EP
598359A1 (al so

03598 Tanabe 15 Sei'ya i scl oses copipounds of the
f ol | owi ng strugfag?grAA (jgﬁ? %ZX k?%t%ﬁmgtl%adﬁl "a variety of
substituents EP 085099138)031';Ydi3§€13©f$1é53f519ﬁue@%|¢ eseupfitakpelif othowidgegenus B 20
BR =H asyl ocCX O kyWhe BRithélial |c3éh1830f40iﬂ\£e&9199§ﬁ8&2;§énexaﬁnds upon

structure _B tgLncLyde xaqalbes,of Baanere, f8 Laatiand, wierng,Lhe 5

menbered ri n IS saturat & Colntef par
benzot hi ophene§°(Be—t153 M@ hEepRenter=reppgnsible i‘?rSé*pFenber 2004 R =
H acyl, CO(OArkybyakZ =ddrTal Lyla R3=Hamieo JR20124685A exparigsingpon

structure B_ fqa ﬁmeﬂé-% ﬂﬁhygeséiﬁ{ewétw;é Qf p@aemﬂ%ag,ed C6 hydr oxyl

where 5 th subsijtuted benzol c of en#l carboxyl ic acid

rou
or a uret h ééﬁg?%?%a J‘f”r&??let Fl%r brileSHERTT WP Ff@ﬁ'o progimgd yI aryl |,
CO QAryl) RZ Httbules 09 6 80bdt sxtoseecibi¢it i vodioh d¢parciemce B

and localization of SGLTZ are consistent with the
properties of the high capacity, low affinity, sodium-
dependent glucose transporter previously characterized in



R-, Rx =

6

A where various conbinations of the glucose hydroxyl

H, al

kyl , al koxy, aryl or together oxo) EP 773226- Al di scl oses
derivatives of structure B R~ =al kanoyl i fR2=H RZ = al koxycarbonyl if R =H -
17 Sept enber 2004 JP 08027006- A di scl oses derivatives of structure

are acyl ated and

appears to be simlar to EP 598359A1 5 EP 689254- Al appears to enconpass
derivatives of structure B disclosed in JP 09188625A. O her disclosures
and publications which disclose SGLT2 inhibitors are a$7 Septewbag2004 K.

Tsuji hara, et.

Bul | . 46,

JP 10295391 (

treat nent of dﬁ’m§an*rh%%e/%°6‘eg?%%§ﬁsﬁ8§ oF My

al., Chem Pharm Bull. 44, 1174-1180 (1996) M Hongu et.
al ., Chem PhafmarBablktidhl 122n33 £3908)alMcubbongr etin aliditi@wem Pharm

ni-ppon 0SES

T R, S8 PR SuathY B ifere Sl ESB@ cem < agent s ol
& \éngga EFESumarins. 20

Q her references tiesplrogsingl stubudeur ebnef viatydHlwedsi Hesderstigimmtbel ow,

et. al.

which are of 05l 8l gLesbor Qa%tggﬁ‘c% dicsabased daneitoareit 1) G K. Jain
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1989 ng EZQSA Levai et. al.
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is impaired to varying degrees. None of these syndromes
investigated to date map to the SGLTZ locus on chromosome
16. However, the studies of highly homolegous rodent
SGLTs strongly implicate SGLT2 as the major renal sodium-
dependent transporter of glucose and suggest that the
glucosuria locus that has been mapped encodes an SGLTZ2
regqulator. Inhibition of SGLTZ2 would be predicted to
reduce plasma glucose levels via enhanced glucose
excretion in diabetic patlents.

SGLT1, another Na-dependent glucose cotransporter
that is 60% identical to SGLT2 at the amino acid level,
is expressed in the small intestine and in the more
distal S3 segment of the renal proximzl tubule. Despite
their sequence similarities, human SGLT]l and SGLTZ2 are
biochemically distinguishable. For SGLTI1, the molar
ratio of Nat to glucose transported is 2:1, whereas for
SGLT2, the ratio is 1:1. The Ky for Na' is 32 and 250-
300 mM for SGLTL and SGLT2, respectively. Kp values for
uptake of glucose and the nonmetabolizable glucose analog
o-methyl-D-glucopyranoside (AMG) are similar for SGLT1
and SGLT2, i.e. 0.8 and 1.6 mM (glucose) and 0.4 and 1.6
mM (AMG) for SGLT1 and SGLT2 transporters, respectively.
However, the two transporters do vary in their substrate
specificities for sugars such as galactose, which is a
substrate for SGLT1 only.

Administration of phlorizin, a specific inhibitor

of SGLT activity, provided proof of concept in vivo by



Rl RZ R3, and R are the sane or different and are independently sel ected
from hydrogen, OH, ORS, lower IS alkyl, or halogen, or two of RL RZ R3, and
RO together with the carbons to which they are attached can form an ‘
annel ated five, six or seven nenbered carbocycle or _ g 17 Sept enmber
2004 heterocycle which may contain 1 to 4 heteroatons in the ring which are
"N, O S, SO and/or S2: RS and R are the same or different and are

i ndependent |y sel ected from hydrogen, OH OR7a, -QAryl17 Seprpper 2004 | ower
al kyl, cycl oal kyl, Aryl, arylalkyl, CF3, arylal kenyl, -OCHFZ, -OCF3,

hal ogen, -CN, PQ@xRing- COZERsCERafr e tColtHRay e rCHG ORe41)IRah and COMRBRea,

- NHCOR~, - NHSQZRrshha oNOSGEAS Yand I@Bm@tln(;s%os&@&ﬁzza‘t@@ﬁAﬁ%&hout

- OCHZCOZR~ Ree, or ive, six or
10 seven nerrbe%gﬁig%er oc3c/%‘_g %l%ceﬁ:ts lncsoerﬁea%:;% Clu‘?ab ecichéfg?%%tons in the
ring whi ch are"agelm agd gp) O%d?aé#lnscéla‘%ﬁtel%maﬁ@ll% Ncog'éﬁ’ﬁéﬁew th the
carbons to #hiehrdday oar @1amaac:hﬁdbfamama,n r@nael abest fdnver séxaOr seven
menbered carb y h c i S,E0 4 heteroatons
in the ring V\hqlﬁ% rg)rlg) ﬁ%%%é/ego%b\é’e r%lo egﬁgé%f}‘é R~ R7a Rye R~f
R-9 Ran and R'PR¥Fizin | !treatment for aﬁnﬁ‘%ftibﬁ&eﬁ??y“’ef%‘iﬁer éPkyI Re, Rea Ret
Re, Rea Ree Readcﬂayoandnaehymgiytdmﬁ%saamxemr advéfer @fifcand e

i ndependent |y @@éﬁ%@@:@@ewﬁwrﬂ%&uﬁh k:ys! ,adamste’a&@d %bkx&mﬁycl oal kyl,
or togethe e nitrogen to i C attached form an annelated

wth t t e
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het er oat ons i nAdmigisitprgtwhi ot sme INhiBEt@ of, rS(iJil SH/Ter £8022 & is QCHZ) m
35, NHg Cll;ilz)m ?ﬁoﬂ%)e&l\ﬁ’ﬂert@aﬁl%[ﬂeg @1 3armund »mtslh §ego%uecart@ aﬁb@s@gceutl C?I ly
accept abl e sa re ereoi soners thereof . a rug esters
t her eof . 30 ThEea‘E';i:trc}@1 %ngs e% E?Slasma Bt REPF AV nsugm S g’f |Otne above

al so incl ude t¥F PERLAEREGCDriBVicksset RERDMREGakhBepee 18 /i sngHPf BgRt Yhes ~~R
and when _13 _devellppbepteabaiedbathy Rind Sie@dopnthyR3n $hal Xysenad | east

one of R, R4, RS 1§Eeh\§crl9} Jdrogen. Aad.prefer ably 4-R6 is other than
hydr ogen; 2) RZ an are OH  at | east one of Rl Rand R S is not

hydrogen, and pref erEBFL?rﬁZ’RB itSedfnds ‘fwrﬁﬁﬁ?ﬁﬁéﬁ‘ ,a§) ol | <Ykt hyl, RS
is OH and R6 $bncH Kyl jfsat heagtecgdéco$GIHL,/SRLT2 airchiRE tios hingt stdrogen and

4)dRZ Ifs chl Orlhﬁﬁﬁol%tzeheilﬁttlg@%\ﬁf t811t83ag1l§%on8 @m)rJteRG W81&Pt; hydrogen,
and prefer

.S .ot her tha rrpounds of formula I,
where A |sﬂg C,aHf}Otent F{%’iﬂzi} r% I%g J%('alcraontc'%tatdof%l’éc (I%IWISP °he' i nked to the
15 aryl ring d@?’?d{rlr§nj‘:oilﬁ%"€b3tf(§tOtnh@fgﬁiféﬂdshtéélﬁﬁl%]t%ﬂosﬁhe conpounds of
formula | of thesrispeemtien (@SS saghdedinsbas biddisuens ighibiesodi um

dependent gl ucgsg 4 Hanspont &1 houadabDudNie LOLesiing and,kd gney of manmal s

and are useful 1nt reat nent of

macr o- vascul arTSOMIPPESt B 3 REeTRle JYPRIAKCTELS ﬁ&p&f‘ﬁy‘?“%eur opat hy,
nephr opat h}5 ahthikdgndnhedl $¢igll Boeelpr &senthaivaveaticons pdevises for

conpounds  of fc%rmaq@ehceehéé rﬁ?scaqtmgekamgstaéme@mg@wt@gnm 25
aadl t1 on

conpounds and f S

accordance with Lfcﬁjseﬁf;gg%ﬁ? °T% \5‘52‘%?83@%%@%%@91 SO BB BT T%eat i ng
di abet es, espet? diley SEppe ¢ItmHnEperesr arrbulel anebnmiigessgdueeed udi ng
comﬁl i cat |h ons wftakeabat ege iz{tf.‘dsitdgag 364 rlqtfbneﬁaéaménlm@ﬁa@@:aima I

nephr opat an g, i ge Suc insulin

resi st ancey ﬂqﬁﬂgg%?%ﬁb ﬁgnggﬁ%ﬁéemﬁ%aq é §§erence§ be eVat ed Dbl ood
l evel s of fatt G§do§GH~F1yrcearSoIWEléb%%|1ﬁF dﬁ?ﬁ‘é‘? tq4 @Ieﬁe‘éﬁi:%lem a,

at her oscl er osi giwngehypebénsironheldd alkbw dori hésasiingthbghoflensi ty

| i poprotein | eyels:twhesst v & dhesapeutically effective amount of a
conmpound - 10

The familial glycosuria syndromes are conditions
35 in which intestinal glucose transport, and renal
transport of other ions and amino acids, are normal.
Familial glycosuria patients appear to develop normally,



17 Septenber 2004 of structure | of the invention is admnistered to a
human patient in need of treatnent. In addition, in accordance with the
present invention, a nmethod is provided for treating diabetes and 5 rel ated.
di seases as defined above and hereinafter, wherein a therapeutically
effective anount of a conbination of a conpound of structure | of the
i nvention and one, two or nore of other types antidiabetic agents and/or
one, two or nore other types of therapeutic agents 10 15§ Sepiembete@d to a
human patient in need of treatnment. The conditions, diseases, and nal adi es
col l ectively refes nedmpd k2 smey GdrERES XeVEdFs o2 khGPeas Bt 2bbis™ Syndrone)
are detail ed idb Jehaenasantr .d@iicits Badaecrdonekquddiecalntf, th82y 727-34 (1997).
15 The term "ot pe r F St s l_qyed i.n refers to
1o d{rg]toe!,_ affpide g%?\gke hEs ﬁﬂ% hi@s ENR-9Yedyhesein

one or nore antl etic_agents ther than SGiT2 1 nhibitors, ftforrrulal),
one or nore amt§YoFesit §y SXIREPYr Ine BRI FDrERESMG- FHWET g agent s
(i ncl udi ng antir dtheeropetbemss siragede spel @Babnat heolabvave arehod of the

i nvention, the,commeuRd, ofnSticCiitigeds WddeaRer&my ayathaiinia wei ght ratio
to the antidi abetl G agent ﬁ) and/.or. hy, ollli pifq:%gi ghaQ%Vnt (dependi ng upon
its node of operatd 6‘5% T THE™ ang& ¥ r A Rbout .6%: Tt o about 300: 1,
preferably fronvabople25hos 1far .t gedbobs WOFenal aprinfeke PLe¥ELEIS from
aﬁout 0.1:1 t oa@bsut +E0hdve RiB{elaniedons &mﬁgﬂﬁv@fcoﬁﬂbmjéﬁcéfﬂm 30
erein Al or Q.o PR N PR Sept enber 2004 More preferred are
conpounds Ié? %Ehn%ﬁrwé'gleAEﬁk%%?Jé %lglgﬁé];?sﬁ ‘is H hal ogen or alkyl; RZ and
R3 are each H S RS {&eHEopbeting dedprenres dlechptufierst formula | of the
structure | B | fddbaikiese SRLT2 sinidriogen, fdaltagehimy dldogitesr R1L and RO are
i ndependently H or alkyl: R6 is hydrogen, alkyl, R7a0, CHFZO CF30 or R-eS.
Exanpl es of preferred c ds of fo l.,of .15 the invention include
conpounds havi ng t he %t 2%55‘%@1 MELSO %g]’ﬂﬁ%a? _!L%a Pt enber 2004 *R = H
unl ess ot héf wi 8eiyadilckdsedoses compounds of the following structure &
Ri R: RaRaRs CHz HgHH4- MeOCH, HHHH4- t Hu CHz HHHH4 - Me SCH, HHHH4- | Pr CHz HHHH4 - C1CHs HHH

H4- CF3CH HHHH4- CFs OCHi Ve HHHHCHS HHVE4- MeSCHI HHH . . - |VE4- MeCHz C1H.
2 //
Oor \& R1 =H, acyl,

R® R?2=H,Me
R, R? can be a variety of substituents

o]
0
R'O
R0V “WoRr?
OR?
EP 0850948A1 discloses structures of the following
genus B
200 B
R0 R' = H, acyl, CO(CAlkyi)
R? =H, allyl
R®*=H or Me
R'o
RigWY “WoRr!

OR'

JP 09188625A expands upon structure B to include
examples of B where R? is B and where the 5 membered ring
25 is saturated as well as the counterparts of
benzothiophenes (0 = S) and indenes (O = CHy}

- 5 -




H. HH The present invention provides for conpounds of 5 formula I,

phar maceuti cal conpositions enpl oyi ng such conpounds and for nethods of

usi ng such conmpounds. The conpounds of fornula | of the invention nay be :
prepared as shown in the follow ng reaction schenes and description thereof
wherein tenperatures are expressed in 10 degrees Centigrade. Conpounds of
formula | of the invention can be prepared from conpounds of fornula Il I
OAe 15 by treatnent of Il with a base such as Li OH or NaSgptemaesdPent
such as 3:1 MeOH/ HzO or 3:2:1 MeOH THF/ H20. Conpounds of fornula Il can be
prepared by reacting comrerciallyxavailable 2,3,4,6-tetra

g 111 - 13 17 Septenmber 2004 111 O

i=th coRpuilinedd COOAPnula IVIVRZ R~ R ~ Y
45RO in the presehcgrof AgzO in & EB1a¥nt such as lutidine or quinoline
or in the presence of siver triflat®& ihMesol vent such as CHzd 2

contai ning a base«wueh Ms 2, 6-di-tbutyl-4-methylpyridine. 10 Scheme 1 R2 Rt

O~r AgzORa ~\ ~ A0 AcO-~~ ~~~~ OAc HOAC IV IIl Y LIOHQAc Il |
Conpounds of forr@NayVamhere Ais (CHz)n with n = 13 can be prepared from
conpounds of fornul aoy'- 14 17 Septenber 2004

JP 09124685A expaﬁds upon structure B for R’ = H to
include derivatives of mono acylated C6 hydroxyl where
5 the acyl group is a substituted benzoic or pyridyl
carboxylic acid or a urethane generated from the

corresponding phenol.
o

ORZ Q /
O R' = H, acylaryll, CO(DAryl)

R:=H
o [s)
r'O e
HOY “Yon
OH
10 JP (9124684 discloses derivatives of structure B

o

OH O /}
O R, R? = H, alkyl, alkoxy, ary! or together oxo)

o
0

R2 OV oM

OH

EP 773226-Al discloses derivatives of structure B
o

OH Q /
R! = alkanoyl ifR?=H
O R? = alkoxycarbonyl if R* =H

0
O

R%0 o
HOV “Yor!

OH



v by treatnent with H2 in a solvent such as MeOH or EtOH in the presence of
a catalyst such as Pd/C. 5 Conpounds of formula V are either comrercially
avai l abl e or readily prepared by acylation of conpounds of formula VI. VI
R2t RRa/ R_ OH 10 with compounds of formula VII VII R6 /hRS Cl ~(CH2)n. 1
by a variety of nethods famliar to those skilled in the arts. 15 Conpounds
of formula IV where Ais (CHz)2 can be prepared from connerci all\il Sggilable
conpounds of formula VII1 VIIl R2 R~ R6 R3 R ~ ~\R6 OH17 Septembeq 2

Sept enber 2004 by treatnment of VIII with Hz in a solvent such as MeOH or
EtOH in the presence of a catalyst such as Pd/C. Conpounds of formula IV

where Ais CHz can bgppsepaiR@-RY o3 kidRll 08 faComouRds: hititleanVl Wi th 5
commerci ally avail abl e conpounds of fo

r Ig I X 1 X CH;Y usi g .a sol vent
such as tol uendShfdvabase Qﬁfﬂ’?l’rné*él?ﬂésl—lopr%'& P ot gt ﬂéo’é¥£l W heteroaryl
ring of I X is amtlat@debedtampeadef keibntsimidarthe Boto@B3BEMet v for the
substituents RS and R6 is |less than -+0.3. Conpounds of forrmula IV where A

is CH can also be prep frqm conpounds of formula X X Rz 1 Ra ~ Y
15 ~ OH OH by reduct Fjgng%‘f&é_ﬁﬁ PR L 1 °5°8 VenCSIERTREMEOH or Et OH
in the presencetpfctyreaBatimtlosgehinsIPd°E88p2%th a sil ane such as Et,SiH

in a solvent such asolWB&N €¥diaishirBg and @tbsiest tbrsuehian difelarseBF3EL, O
20 Conpounds O§Gﬂ7]ozr qﬁkgbﬁggse . %ag%l%/oﬂ%inagd by the reaction of
abl e SO0

commerci al ly avai conpoun ormula”Xl XI Rz R~ R$ ~ ~ H 25 with
the My+zor !4i' or gan&nel ari hasrepsF e ¥ roimPaPy | P hefdldar$t broni des or
chl orides of foprmdiasxdl k1%$4) Br-Y using the procedures available to those

skilled in the 30 arty, poddu et.lhiSeptidierrnd@f4 #Asseas, i p-Schene 2,
conmpounds of formula I'V where Ais O can also be prepared by treating

conpounds of forfiila X1
M. Hongu et. al., Chem. Pharm. Bull. 46, 1545-1555

15 {1998)

A. Oku et. al., Diabetes, 48, 1794-1800 (199%9)

JP 10245391 (Dainippon) discloses 500 structures
as hypoglycemic agents for treatment of diabetes. These
are O-glucosides of hydroxylated coumarins.

20 Other references disclosing structures of O-
arylglucosides, shown below, which are closely related to
the genus disclosed herein are:

1) G. K. Jain et. al., Indian J. Chem., 26B, 163-166

{1989}
OH
Ho O

O

O
HO

HOW “YoH

25 OH
2 A. Levai et. al., Acta Chim. Acad. Sci. Hung.,

84, 99-107 (1975)




XIll s wwth Hz in a solvent such as MeOH or EtCH using a catal yst such as
Pd/ C. Conmpounds of formula X1l can be prepared by reacting conpounds of
formula XIV XIV 10 in a solvent such as pyridine containing Et,N,

nol ecul ar sieves, and Cu(QAc)2 with conpounds of formula XV XV Rs HO B HO
Rs is Compounds of formula XIV are either commerciall y avai | abl e or can
prepared fromthe correspondi ng catechol XVI XVI RZ 1 RR3 OH 20 ~ off - 17
17 Septenber 2004 upon al kylation of XVI with one equi ValSaptedbepdhdy|

brom de or chloride using procedures well known to those skilled in the
art. Compounds of formula XV are commerciagly 5 a |Iable or can be

obt ai ned upon treatnent of XVII with BCl3 2 -7 a solvent such as

CHzC 2. XVII Rs OB O R5 Conpounds of for @ "can be prepared upon 10
heating compounds of fornula XII X1 Rs By==R5 in a solvent such as DVBO
containing a catal yst such as PdC 2~dppf aondoa base such as KOAc with

conpound XVII11. IS XVIIl ~O- O\~ OB 17 Septenber 2004 Schene 2
Rs/ 0.B80 \ RS OBr~~ XVlilIl ~O B~]o W ~) Rs PdCp dppf XVII® 1\R5
CH
3) H. Kaemmerer et al., Makromol. Chem., 182, 1351-
1361 (1981)
Me
O
=,
0
Ho °
HOY “7oH
OH
5
Description of the Invention
In accordance with the present invention, O-aryl
glucoside compounds are provided which have thé structure
T.
Rr? &1
®? Y
A/
4
RO o
HO
HOV “Hou
10 OH
wherein

A
/g;;>\R5 or heterocaryl;

R'» R®> R?®, and R? are the same or different and are
independently selected from hydrogen, OH, OR’, lower
15 alkyl, or halogen, or two of R+ R* R®, and R’ together

when Y is

with the carbons to which they are attached can form an

annelated five, six or seven membered carbocycle or



XIl RS HOXIVHO'"'('~~, 1~ RS Cu (OAc) XV Rz ~ IXa R (Bn ~Br) R3 / OH R4
HXVI Rz ~R~"~Rs ~J ~~R5/ ~0 \RB R Pd/COHIV A = O Conpounds of
formula IV where Ais OCHZ that is 5 10 Rz R 3 ~ ~ R6 RRd OH R5 can be

prepared by reacting conpounds of XVI with benzyl halides of fornmula I Xa in
a polar solvent such as DVF or acetone containing a base such as NazCO, and
a catalysis such as Nal. I Xa Rs Br \' R5 Conpounds of forrrula IV e Ais
0(CHz) z can be prepared by reacting conmpounds of XX -14&eptembgr t enber
2004 xIx R6 with HZ in a solvent such as MeOH or Et OH using a -catal yst such
as Pd/ C. Conpoheidsraafycfler which XilaY acetsixdmter di httsrearamsabhetlt may be

prepared by al gyllléltdhq@hogxghl@ Qpn@ouggs Hafargula XVI in a solvent such as
acetone containing a base

Wch a t h nmer ci vai | abl e
phenacyl chl oride or r E*e e fs%‘renfi?‘r&e d)%;% A ard%fffg "\ 10 O
Conpounds of - f brnadependedtibiesel ¢otissl $r@anhlb%rqgre@pa%d ¥yt redEVhg compounds
of formula XX —Mﬁ%@l&l&'r’eﬁ aBikyRa &t 1wyl h Rr@quiargllebk gl 0fCFz BuLi at

-78~|nasolven s T ro 0 itiQn o pQ of fornmula
XX 1 XX | ¥%§ﬁ enyg ;E?P & %Q?o%gg C% Eo%@ O&% of forml a

Il where A i s mcancwpﬁ }W‘ tor e&PNﬁd’{ c'onﬁé“‘ﬁﬁﬁgc'ofN %(?Zr?ul a XX 11

-NHSO,Aryl, -_-SRTe sc:»RTf ~50,R"9, -SO,Aryl, -OCH,CO;R™
~OCH,CO,H, -OCH,CONRPPR®S, -OCH,CH,NR*™RP®, or a five, six or
10 seven membered heterocycle which may contain 1 to 4
heteroatoms in the ring which are N, O, S, S0, and/or
S0,, or R® and R® together with the carbons to which they
are attached form an annelated five, six or seven
membered carbocycle or heterocycle which may contain 1
15 to 4 hetercatoms in the ring which are N, O, S, 50O,
and/or S0;;
Rv' R’?a’ R’Ib’ R?c’ R, r’®, va’ R?9, R™, and R are
independently lower alkyl;
r®, R%, R, RPc, R3, R, R®, R%, and R™ are the
20 same or different and are independently selected from
hydrogen, alkyl,aryl, arylalkyl, cycloalkyl, or together
with the nitrogen to which they are attached form an
annelated five, six cr seven membered heterocycle which
may contain 1 to 4 heteroatoms in the ring which are N,
25 0, S, SO, and/or SO
' A is O(CHslm, S, NH(CHz)m, or (CHp)n where n is 0-3
and m is 0-2, and a pharmaceutically acceptable salt
thereof, all sterecisomers thereof, and all prodrug
esters thereof.

30 The compounds of formula I of the invention as
defined above alsc include the following provisos that
RE
where A is CH; and Y is —_<£;;>?§

and when




- 20 17 Septenber 2004 xxI1l OAc with conpounds of forrmula XV in a

sol vent such as Et, N containing Cu(OAc)Z and nol ecul ar sieves. 5 Conpounds

of formula XXIIl can be prepared by treatnent of conpounds of fornula XXV

XXIVwth Hz using a catal yst such as Pd/Cin a solvent such as 10 MeCH or
Et OH. Conpounds of fornula XXI'V can be prepared by coupling conpounds of

formula I'l'l with conmpounds of formula XX Ra RR3/ ~OHROHO15in a
sol vent such as |utidine or quinoline containing AgzO 17 September 24hene 3
RZ R~ RB3~~cON4ROHOXXV Cu(CAc)z Rs HO B HO Rs 17 Septenber 2004 ..

Ol Dt Pl C Ohc 309 e, 02iRnc S 1V 001 XU heble A M gom@unas of
formula Il where Ais NHCHz can b Hgare R%l#)ln% unéof

formula XXII| with 5 &Jrf(fs“(S‘ltPéﬁj ‘?%PX)WF‘
other than hydrogen;

2) R* and R® are OH, at least one of R?, R? R’ and R®
5 is not hydrogen, and preferably 4-R® is other
than hydrogen;
3) R® is methyl, R®is OH, and R® is alkyl, at least
one of R', R*, and R? is not hydrogen; and
4) R?* is chlorine, at least one of R}, R?® R! R’ and
10 R® is not hydrogen, and preferably 4-R® is other
than hydrogen.

In the compounds of formula I, where A is O(CHz)p

or NH(CHz)n, the hetercatom O or N will be linked to the
15  aryl ring directly joined to the glucoside moiety.

The compounds of formula I of the invention
possess activity as inhibitors of the sodium dependent
glucose transporters found in the intestine and kidney of
mammals and are useful in the treatment of diabetes and

20 the micro- and macro-vascular complications of diabetes
such as retinopathy, neuropathy, nephropathy, and wound
healing.

The present invention provides for compounds of
formula I, pharmaceutical compositions employing such

25 compounds and for methods of using such compounds.

In addition, in accordance with the present
invention, a method is provided for treating diabetes,
especially type II diabetes and related diseases
including complications of diabetes, including

30 retinopathy, neuropathy, nephropathy and wound healing,
and related diseases such as insulin resisténce,
hyperglycemia, hyperinsulinemia, Syndrome X, elevated
blood levels of fatty acids or glycerol, obesity,
hypertriglyceridemia, atherosclerosis and hypertension,

35 and for increasing high density lipoprotein levels,
wherein a therapeutically effective amount of a compound

- 10 -

2



O/ Rs by stirring in a solvent such as HOAC with a reduci ng agent such as
NaCNBH, . 10 Conpounds of forrmula Il where Ais NHCHsCH2 can be prepared by
coupl i ng conmpounds of formula XXIIl with conpounds of forrmula XXVI1 O \r
AcO AcO~~~ ~~~~ QAc OAc I Il AgzO - 22 17 Septenber 2004 xxvzr H /10
\R5 by stirring in a solvent such as HOAc with a reduci ng agent such as
NaCNBH3. S Listed below are definitions of various termz§u gs ri be
the conpounds of the instant invention. These definiti® 3£§%m§;’ef 6%
terms as they are used throughout the specification (unless they are

O]E her}/vi se lim beds‘i:;fl_hcaﬁﬁ:%: fri 6£itrsd %ﬁw@ﬁh@ﬂ tl@ebdinﬂﬂiéfﬂeiilé@ Ewh@r as 1(F))hpart
of a larger gr r s are enpl oyed herein:

=phenyl | SBn —bgﬁlga?tg%@:%tt Qgeqao %}éﬁg{rhe%gt h¥l Et =et hyl TM5

=tri net hyl silyl 20TI\/BI\JS‘- atdidl*Fré?vayIlé?i IaVFoé‘%ﬁ“Ef@TBS Biighq -Pd?@tg?lméll met hyl si | yl THE
=t et r ahydr of ur anktzordi et hgthed hier BrEodtded eidry lkragetira edabbEesdamet hy|

formam deMeoH= ﬁaﬁé@%l%tegé%sewmmeﬁf%v‘e 'a%epflgf)&'}%lf'é%cof ACOH =
acetic aci d30TFA =triflugroacetic acid = di i soq#nopyret hyl am neEt 3N=

triet hyl ani neDVRPESH? dt HEYSR§PENT 1isyi 8?3%?\'1&8’@93 ST
bor ohydr i de35LicAnbOnat jdrt wiftum ednpmundgnefiysitivgure P3pf the7igepuehder 2004

n-BuLi = n-but yhhi thé urgRdE moﬂﬁ'd@@*tﬁ@k%;fe%r Qael&ﬁﬁﬁﬁowéﬁwm

hydr oxi de NaOH_= ?Odl um h drOXI 2 . | i tshloégltf‘ drOXI d KZCQQS =
pot assi um car b&AS 2 soam rﬁ b| cSr bOfA or EDCI
(or EDCI.HEP) ér E@A@wt@rét:lhwaa ugiepephyieh A0) pe ;ﬁlﬁ téaﬁ%awm de

hydrochl ori de (or 10 fhd Zogiiireldyd amiiBepsepy lana3mel dyd«ear bodi i m de

hydr ochl ori de) |—@3 hydro paﬁ_lgﬁ_, tLda

1- Hydr oxy- 7- azaggjn?zo -EEE%% dlwt iélgphéﬁ 5 khl ﬁée)ls%Sr}égg c§2 =

Pal | adi um acet ¥e&2peh B‘P)Sgipdimmﬁét%’é%d@tﬁﬂ% G%rb?rﬁ% haFtafi um Ar =
argon Nz = nltlﬂnglenrmmsu Matabt £s92,202h -84 h!r99:7)hours) L=1liter nL =

milliliter ostL = m crtpr{é 4RI O S AR 28f hetal ?'bh{icgr Gk sDhs = ol es Mol
ml1inole(s) rreg mlllewvle = room C%F yr ¢ .30 _sat._or sat'd

saturated aq. %%dﬁﬁyel ers to Qne or more a ic agents
(other than SGLTZ inhibitors of formula I), one or more

anti-obesity agents, and/or one or more lipid-lowering
agentg (including anti-atherosclerosis agents).

20 In the above method of the invention, the éompound
of structure I will be emplcoyed in a weight ratioc to the
antidiabetic agent{s) and/or hypolipidemic agent(s)
{depending upon its mode of operation} within the range
from about 0.01:1 to about 300:1, preferably from about

25 0.1:1 to about 100:1, and more preferably from about
0.1:1 to about 10:1.

Preferred are compounds of formula IA

1A
RB
2
R "-—-\
A R®
R4
o ©
HO
o “oH
OH

30
wherein A is CH; or O or 8.

- 11 -




TLC = thin layer chromatography HPLC = high performance liquid

chromat ography LC/ M5 = high performance |iquid chromatography/ mass 35
spectronmetry M5 or Mass Spec = mass spectronetry NVR = nucl ear magnetic
resonance - 24 17 Septenber 2004 np = nelting point dppf =
diphenylphosphinoferrocene DCE = 1, 2 dichloroethane 5 Unl ess ot herw se
indicated, the term"lower alkyl", "alkyl" or "alk" as enployed herein

al one or as part of another group i ncl udes both straight empenehtY chain
hydr ocar bons, containing 1 to 20 carbons, preferably 1 to 10 carbons, nore
preferably 1 to 8 10 garb h suc me ethyl
propyl, isopropyl butyl 893% % ?ﬁzﬁgb%u?§?unpentyforﬂ% %A'W§8%§x§

heptyl, 4, 4-di 8t @Wpentyl octyl, 2,2,4-trinethylpentyl, nonyl, decyl,
undecyl, dodecyl, theiva3|musnhm@eehed L£hatn 1 sonmers thereof and the |ike
15 as wel | as such gq9u9§d|@£gyglgg#§l;o 4 substituents such as halo, for
exanple F, Br, Cl or | or , alk al koxy, aryl, aryloxy, aryl(aryl) or
diaryl, aryralkyl, I?ylé?k@doxy, aIkenyI al kynyl , cycl oal kyl ,

cycl oal kenyl , cycloamkwkabkyferxgdﬂamelkyha¢%yﬂmx¥,fopﬁhnnalbf 20e
substituted anmsgeucthidr @xy, hydroxyal kyl, acyl, oxo, al kanoyl, heteroaryl,
het er oaryl oxy, .gycl oheteroal kyl, aryl heteroaryl, aryl al koxycarbonyl,
heteroarylalkyF, het er oaryl al koxy, aryl oxyal kyl, .aryl oxyaryl, al kyl am do,
al kanoyl am no, aryl carbonyl am no, nitro, ), Rhiol, 25 hal oal kyl,
trihaloalkyl and/ or alkylthio. Unless g i ndi cated, the term

"cycl oal kyl" as enpl oyed herein al one @ yar't of anot her group includes
saturated or partially unsaturated (cgt=gining 1 or 2 double bonds) cyclic
hydr ocar bon groups containing 1 30 td‘3 ol Nngs, including nonocycli cal kyl,

bi cyclical kyl and tricyclical kyl Ho % ing a total of 3 to 20 carbons
formng the rings, preferably 3 to % cdrpbons, formng the ring and which
may be fused to 1 or 2 aromatic ri BEscrlbed for aryl, which include
cycl opropyl, 35 cyclgbutyl, cyclopenty?ﬁ cycl ohexyl , cycloheptyl
cycl ooct yl 10 cyehetr &/l lanhly(twe@doheewen G;rclaéhel(eqtle, an@R" are7 Sept enber
2004 \ , , ( 1ﬂﬂgpdﬁddﬂh&9hﬂgé@Uﬂﬁqﬂﬁy be optlonally substituted with 1 to
9 substituents such as | k 9 r ar.yil aryloxy,
aryl al kyl, cycl oal kyl', a%k&ian@gg g# %ﬁgﬁlﬁgF dxégxg Rt
aryl carbonyl am no, am no, nitro, cyano, thlol and/ or aIkyIthlo and/ or any
of the al kyl substit Genpledhef trarafeteyd| oaldoanyk " o ASt@pllayedoher ei n al one
10 or as pat efea I 9" y C ontaining 3
to 12 carbons, pre?g&gﬁﬁ5959#§h%%;g%§ gggeiglvqng Q%QJ%ﬁﬁﬁgﬁggnds

Exenpl ary cycloalkenyl groups hnclude cycl opentenyl, cycl ohexenyl,
cycl ohept enyl, cycl ooct enyl ’yclohexadlenyl AR thIoheptadlenyI 15
whi ch may be optiona \ tuted as - r cycloal kyl. The term
"al kanoyl " as used One or as p§ of ~arfot her group refers to al kyl
| i nked to a carbonyl oup 20 Unl ess otTgrw se indicated, the term"| ower
al kenyl " or "al kegyl g used herein_by, tself or as part of another group
refers to strabght yor Jbranched chaWh tals of 2 to 20 carbons,
preferably 2 to J& gns. and nor Giﬁrbly 1 to 8 carbons in the
normal chain, 25 whi I ncl ude one o S} E ubl e bonds in the normal chain,
such as vinyl, 2-propenyl, 3-butenyl, utenyl, 4-pentenyl, 3-pentenyl,

2- hexenyl , 3-hexenyl, 2- heptenyl -heptenyl, 9- hept enyl, 3-octenyl,
3-nonenyl, 4-decenyl, 3- e:%§§§nyl 9- dodecenyl, 4,8,12-tetradecatrienyl,

oge

23

and 30 the I|ke and*mhmth be optionally substituted with 1 to 4
substituents, yal hal oal kyl, al kyl, al koxy, al kenyl, al kynyl,
aryl, aryIaIkyI cyc no, hydroxy, heteroaryl, cycl oheteroal kyl,
al kanoyl am no, alky#a do aryl carbonyl am no, nitro, - 26 17 Sept enber
20d4 cyano, thiog kel thi o and/ or any of the al kyl substituents set out
herein. Unl ess®Bt hérwijse indicated, the term "l ower al kynyl " or "al kynyl"
as used herein byow thyor as part 5 of another group refers to straight
or branched chain ragljcals of 2 to 20 carbons, preferably 2 to 12 carbons
and nore preferably 2 to 8 carbons in the normal chain, which include one
triple bond in the normal chain, such as 2-propynyl, 3-butynyl, 2-butynyl,
4-pentynyl, 3 10 pentynyl, 2-hexynyl, 3-Fexynyl, 2-heptynyl, 3-heptynyl,
9- heptynyl, 3-octynyl, 3-nonynyl, 4-decynyl, 3-undecynyl, 4-dodecynyl and
the like, and which may be optionally substituted with 1 to 9 substituents,
nanel y, hal ogen, hal oal kyl, al kyl, al koxy, al kenyl, alkynyl, aryl, 15
aryl al kyl, cycl oal kyl, am no, heteroaryl, cycl oheteroal kyl, hydroxy,

al kanoyl am no, al kyl am do, aryl carbonyl am no, nitro, cyano, thiol, and/or
al kylthi o, and/or any of the alkyl substituents set out herein. The terns




20 "aryl al kynyl " as used al one or as part of another group refer to al kyl,
al kenyl and al kynyl groups as descri bed above having an aryl substituent.
Where al kyl groups as defined above have single bonds for attachnment to
ot her groups at two different 25 carbon atons, they are terned "al kyl ene"
groups and may optionally be substituted as defined above for "al kyl".
Where al kenyl groups as defined above and al kynyl groups as defined above,
respectively, have single bonds for attachnent at two 47 fSentempetgpBon
atons, they are 30 termed "al kenyl ene groups” and "al kynyl ene groups”,
respectively, $#id=fapndpts onbetwisbeirsiibatdd ut ed as defined above for
“al kenyl " and]| "algkyny! "g Sui t apl e pl lyl gne g« al kenyl eme or jl kynyl ene groups
d

(CHZ)m (CHzZ) hror (u'q)g (where p bg 110 8, dg_@gererably 1 to 5,
whi ch i ncl udes : St —di-kyhyere—giodps—as defi ned
herein), may opt$enall yHingludg |,]2 .8 or| 3 Bubstitdetis whj ch include

al kyl, - 27 14, Sept egber] 2094 al kenyl|, hal open, scyano, hydroxy, al koxy,
am no, thioalxyié ket o, —C3-1C6 Tyt pat Ky, %.ky carbgqxlanlno or
al kyl car bony! exy<:Exanpfes of FoHz)~"" ( GHZYh of(CFZ5—atkyl ene, 5

al kenyl ene and af&ynyl eBe i|ncl Hde } CHZ j, -ICHZ[CHZ- 4-€1 CH=CH CHZ

- CHZCH=CH - CEC- G {CHg- CI[T Og~3 [ CA2 GHZ-CHZ| ~ - +~&Hl C CCHZ - C=CH CHZO
CH3 -(CHZ)p , [FtEFDU T (CHD o~ - (CHZ) 2 C-OFZ O J0 =" Ho~h

- CHZCLHCHZ ( {=i-FeHl (-2 1 qHOHZ ORyl i BHg- CZHs oMo —+Hal | - ~ HCHCH z -~
-cxz- i -cxz-|-(ohZ) |5 M ch2) B i lcHP QH3 FOHBI{ F CHB3MCI CH3 - CHZ CH CHZ
-(CHz)Z CH , [-CHZ O iy , |15 GH3 [H3: 20 CMg - CHZ (s-hesH ~H CHZ - CHZ-Q - CAZ
CH - CH CHZCHP TT—CHgTCH3CHgCH3 —OPH3 = 207 UROCZ | OCHZOHZ

- CHZNHCHZ cH3 H—SRiechzcBz |- (87 8 CFg Sz N-eHE—6r—N ~2CH2CHg The

term "hal ogen] ofH,"hal o1 ag uséd herein lal dghe br as BHart of another group
refers to chlorine, bromne, 25 fluorine, and iodine, with chlorine or
fluorine being preferred. - 28 17 Septenber 2004 5 10 15 The term "net al
ion" refers to alkali nmetal ions such as sodium potassiumaor |ithium and
al kal i ne earth netal Thngrsseht abnvragiesi BFRENEScAPEi THPCXEGePf as zinc
and al um num gakgesSa Of heihah-mecémeh al edmpddie ilcdkmetplytingosutryl " as

enpl oyed herein_al one, or r nather Rl 85858, da@ nonocyclic and
bi cyclic ar onatcf)gp%?%%spsané%(s)% %i %?%OC% ?%- %%)nga%%ons %‘ﬁgt he ri n%, ortion

(such as phenyl or naPH FFPPREEHIA G CITREPN IR “8RACPITHPRENDEY Bhd may
optional |y includeapsad 40 sHwaeiaddid ifoddbwinngsatused gahemesaphdcyclic

ring or a heterQeyel e dd N9hakSHE NRsrARY b emSdhl@akky hre hatptaaeyl 101

cycl oheteroal kyl rings for, ex | e
y 1% %egree Centigra%gp

Compounds of formula I of the invention can be
prepared from compounds of formula II

I
R? 1

R
rR® Y
\Q\ A/
R4

O

o
AcO
AcOV “one

OAc
15 by treatment of II with a base such as LiOH or NaOH in a
solvent such as 3:1 MeOH/H20 or 3:2:1 MeOH/THF/H0.
Compounds of formula II can be prepared Dby reacting
commercially available 2,3,4,6-tetra —O-acetyl-o-D-

glucopyranovsyl bromide III
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0o0-; -, 0lw~Ilwo/ ,o0/ol~(Csl ~, 1/ < 1/ . NJ9~~NN-~
N~OO/ i1 I ~/ , ~r 20 25 30 and may be optionally substituted through
avai l abl e carbon atonms with 1, 2, or 3 groups selected from hydrogen, hal o,
hal oal kyl , al kyl, hal oal kyl, al koxy, hal oal koxy, al kenyl, trifluoronethyl,
trifluoromethoxy, alkynyl, cycloal kyl -al kyl, cycl oheteroal kyl,

cycl ohet eroal kyl al kyl , aryl, heteroaryl, arylalkyl, aryloxy, aryl oxyal kyl,
aryl al koxy, al koxycarbonyl, aryl carbonyl, arylalkenyl,1§ﬁknm@@bbb39%éryl,
arylthio, arylsulfinyl, arylazo, heteroarylal kyl, heteroarylal kenyl,
heteroaryl hetergaryl, heteroaryloxy, hydroxy, nitro, cyano, am no,
substituted amno wherein the amno includes 1 or 2 substituents (which are
al kyl, aryl or any of the other aryl c QuUBs nentioned in the - 29 17
Sept enber 2004 definitions), thiol, AkyJthio, arylthio, heteroarylthio,
aryl thioal kyl, al koxyarylthio, alkylcgye wosal Y1 carbonyl,

al kyl am nocar bonyl, aryl am nocarbonyl, al laxycarbonyl, am nocarbonyl,

al kyl car bonyl oxy, .5 aryl car bonyl oxy, _ al kyl'car bonyl am no, aryl carbonyl am no,
aryl sul finyl, iﬁfpsﬁP? Ay Efrf°5?94%uﬁvgonylanino or

aryl sul f onam ndear bonyl and/or any of the al kyl substituents set out

herein. Unless otherwi se indicated, the ferm"lower 10 al koxy", "al koxy",
"aryl oxy" or "aral koxy" as enployed her&i n gl one or as part of another
group includes any of the above al kyk3 kyl or aryl groups linked to an
oxygen atom Unl ess otherw se indicated ‘term "substituted 15 ami no" as
enpl oyed herein alone or as part of angther group refers to am no
substitutedsmjph one or two substituents, %hich may be the sane or

di fferent, suchraghal Ry¢sengeylof Agsll dnkgl solwsngr sacy| as Hettéddaeydal kyl |

cycl ohet er oal kK\uineYehohet eroahkyhad dtoe 6¥CEORIKY %PaEa%{er%' kyl al kyl,

hal oal kyl , hydro xalkyl, al koxyal kyl or thioal kyl . %ﬁese substituents may
be further subStFTEPEISYFR 175 a‘?%??‘llﬁrlr&@igdaa%ﬂ?%rs%ﬁyaéfZt%‘éjlfﬂtkyl
substituents adusegl-ouhertbdygribdinaddi tion, the am no substituents may be
taken togetjfger with the nitrogen atom25 to which they are attached to form
1-pyrrolidinyl, 1piperidinyl, 1-azepinyl, 4-norpholinyl, 4thianorpholinyl,
1- pi perazi nyl, 4-alkyl-1-pi perazi nfchengryl| al kyl - 1- pi per azi nyl ,

9-di aryl al kyl - 1- pi per azj nyl, 1pyrro|id%ny|, 1-pi peridinyl, or 1-azepinyl,
optional Iy 30 supstitufed with, gyl sl koxy, atdel thio, halo,
trifluoromethyl Ro r oXy. Unless [othHerw se™indi cated, the term"| ower

al kyl thio", al kylt g ,A"arylthwdﬁ‘o “anal kyl t hi 0" as enpl oyed herein

al one or as part ©of amother group 354cncl udes any of the above al kyl,

aral kyl or. aryl groups linked to a fur atom - 30 17 Septenber 2004
Unl ess otherw se i ndVcated, the term™| ower al kyl am no", "al kyl am no",
"arylam no", or "aryl al kyl am no" as enpl oyed herein al one or as part of
anot her group includegzany, of the above alkyl, gyl or 5 arylalkyl groups
linked to a nitrogen atop™ Unless otherwi se indigatBd, the term"acyl" as
enpl oyed herein byﬂﬁ & of part of another Rgr< ag¥ defined herein,
refers to an organicdkaz cal 1ink dO 0 a o0 carbg A group: exanpl es of
acyl groups include Bny gl0 of t substi tuengs attached to a

carbonyl, such m=e 9 yl, al kenoyl, arowg 8 anoyl, heteroaroyl,
cycl oal kanoyl , cycl@het’er oal kanoyl and the Iiﬁ ! pless ot herw se

i ndi cated, the t & " ég%ﬁheteroalkyl" as ub8Y Berdt al one or as part of

| S another group refeP& to a 5-, 6- or 7-nenber & saturated or partially
unsaturated ring whildh includes 1 to 2 hetero atons such as nitrogen,
oxygen and/or sulfur, linked through a carbon atomor a heteroatom where
possi bl e, optionallx via the |inker (C}%)p (where pis 1, 20 2 or 3), such
as 25 , ' J ompounds cof formula IV where B is (CHy), with n = 1~

3 can be prepared from compounds of formula V
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cCC=C. Co, " CN, wl 1, wlof . NO. ND. o~1J~l, ~IY-% " N, ~/
, S~ , 0~~0 U 30 and the like. The above groups may include 1 to 4
substituents such as al kyl, halo, oxo and/or any of of the al kyl
substituents set out herein. In addition, any - 31 17 Sept enmber 2004 of
t he cycl oheteroal kyl rings can be fused to a cycloal kyl, aryl, heteroaryl
or cycl oheteroal kyl ring. Unless otherwi se indicated, the term"heteroaryl"
as used herein alone or as part of another group referd755epeabsr 20p46-

menbered aromatic ring which includes |, 2, 3 or 4 hetero atons such as

ni trogen, oxygen or sulfur, and such rings fused to an aryl, cycloal kyl,

het eroaryl or cycl oheteroal kyl ring (e. g. Q@nzothiophenyl, i ndol yl'), and
I

i ncl udes possible N 10 oxides. The heteroar group may optionally include
1 to 4 substituents such as any of the the/ E{yl substituents set out

above. Exanpl es of heteroaryl groupsrtncl,udesthe followingg NOSO1I / 1
LLO,L~\~ . is ON N”N~N-. CNL/ I~ ~\ ~ 1. .,V 1 S-1 N, \o
\' " N/ N~~ N~~ON- 9 O~N~-N R Cihns ~1r ~a ~N/ r H~ s~ ~~, o~
~~ ~~~N" ~=~N" ~0O-~, 20 ~ N and=t’hey] i ke. The term

"cycl ohet eroal kyl al kyl " as used her®i noal 6he or as part of another group
refers to 25 cygl roal oups i % i nkegbhroggh a C

at om or hetero%?&%?%%ggg?cﬁébﬁq%hgﬁﬁéq%ﬁgggggﬁg#ﬁggegggg3%§?k$l" or

"het er oar y| al ks |Pressngeeat her@ta aPbn Ay 38sPPAT+ of anot her group refers
to a heteroaryl grqasndsf bnethrahoyey|dmkedthbr ougtheacCaBly at om or
heteroatomto a -(CHp) p- chain,. alkyl ene, qr al kenyl ene i ned above. -
32 17 Septeﬂ%ﬁﬁl%§;ﬁ4°?h§e??ﬁ%ﬁ'pF¥9%f@%?’ Sfyg%vgﬁlﬁga g%%%hgg}bocycle or
het er ocycl e" asf efmpiroMedviierein refers to cycl oal kyl or cycl oal kenyl groups
as defined aboyg or heteroaryl groups or cycloheteroaryl groups as defined
above, such 5 as thiadi azaole, tetrazole, imdazole, or oxazole. The term
"pol yhal oal kyl " as used herein refers td*aanaIkyI" group as defined above
which includes from2 to 9, preferably f 2 to 5, halo substituents, such
as F or CL, preferably F, such as CF3CH 3 or CF3CFZCHZ. 10 The term
"pol yhal oal kyl oxy" as used herein refegs To an "al koxy" or "al kyl oxy" group
as defined above which includes from2 to @ preferably from2 to 5, halo
substituents, such @suouedsCaf Predferably F, such as CF3CHzO, CF30 or
CFgCFZCH20. | g e term"prodrug esters"” as enployed herein includes esters
and carbonates Torned by reacting one or nore hydroxyls of conpounds of
formula | with al kyl, al koxy, or aryl subRtituted acylating agents

enpl oyi ng procedures known to those skil inthe art to generate 20

acet ates, pival ates, nethyl carbonates, e tes and the like. In addition,
prodrug esters which are known in the ar or carboxylic and phosphorus
acid esters such as nethyl, ethyl, benzyuynd the |ike. Exanples of such

prodrug esters include 25 30 CH3CCZCFQWK CH3CQzZi H2- t-CAHyCO2CH2 , or
[e}

by a variety of methods familiar to those skilled in the

arts.

15 Compounds of formula IV where A is (CH,), can be
prepared from commercially available compounds of
formula VIIX

VIII
R? R! R®
R4 =g
OH
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| CH312 O CzH50~COCH2 . Ot her exanpl es of suitable prodrug esters include -.
JJ)~J ~Ra OH2 CZRa ~R~n1 IRn OO11 Il \ 1J" '\ R~OIl / r Re~OI /| -
33 17 Septenber 2004 wherein Ra can be H, al kyl {such as nethyl or
t-butyl), arylalkyl {such as benzyl) or aryl (such as phenyl); Rd is H,

al kyl, hal ogen or al koxy, Re is alkyl, aryl, arylalkyl or alkoxyl, and nl

is 0, 1 or 2. 5 Were the conpounds of structure | are in acid formthey
may form a pharmaceutically acceptable salt such as al RAISeriefaer28Pts such
as lithium sodiumor potassium alkaline earth netal salts such as cal cium

or magnesi um aswekkatserzi N erIal rﬁmmmm andy @Jl%n@aéﬁ&ﬂsaslgle%cgr as

ammoni um chol IE.Q:%H die hanol anm ne, 9’%1 ﬁ %l'h% et hyl enedi am ne,

t-butyl amne, t-octyflan HETEEPEE rE’o>@|j:n‘§‘1 Kyt ) Stfithéfefrdhe (TR S),

N net hyl gl ucosam neoiNMB)ds toifi ébhmamicd dVi Reeaadd deshyull oadn efey| ani ne. All

st ereoi soners [ 5 ti,on ane

contenpl ated, e€i t%Q?e?ﬁﬁ?Q%ﬂ%ﬁg?éo%?ﬁ nc%% r%gk%% fsAurgn\ﬁtq%n%]?a ft pure form
The conpounds GPTRECHF ELerivailAckhe i cmrorndRavt Easymwdet EKc centers at any
of the carbon atwons including any one of the R substituents. Consequently,
conpounds of fornula | can exist in 20 e/gtrorrerrc or diastereoneric forns
or in mxtures thereof. The processes f@af preparation can utilize

racemat es, enanti.omers oy diastereoners as starting materjals. Wen

di ast er eoneri ¢ Sr8nAntP oY SUBRRRUAE UERE PRBFarEse Fheh 2l @k separ at ed
by conventi onalpr25ided hoest fte exahpie hethroamybgriaghiod ©X I actti onal

crystal | i zami ol cWhess @@fsl‘crle@rt i he, qoppednds @immit WClrdikerde May be used in

conbi nation with Qpe, re ot ¢ Lypes. of antl etic agents and/or one
or nore other tygesgl 5 ha? ag{eu d leasgsehctl@ whi %‘r?may be adm ni stered

orally in the sane dogﬁmowswfrfpwﬁepéﬁavbemﬂ igoSHgeahorABOrbdy

i nj ection. The pathated ypeowicoapbiidabet iforageatx which may be optionally
enpl oyed in conrbination with the SG&T2 35 inhibitor of formula I may be
1,2,3 or nore antidiabetic agents or antd hyperglycem c agents including
|nsul in secretagogues or insulin sensiti zerR, or other - 34 17 Sept enber
2004 antidi abetic agents preferably a wechani sm of action different
from SGT2 inhibition and may include b i des, sul fonyl ureas,

gl ucosi dasel inhibitors, PPAR y agoni strs, yc®Has thi azol i di nedi ones, aP2

i nhi bi hors, 5 PPAR a/y dual agonists, dipeptidyl peptidase |V (DP4)
inhibitors, andforetegtidn rifdasbyasisield, as 4 redbent andl e georagon-| i ke

pepti de-1 (GLPgboy bh i Reid-gred éfraé galgipse Qlod e eappANGa el o

structure | in cqQnbination wt

agents produce$dAPFhFPer gﬁrsy@&ﬁléf rle‘sﬁlf%l%F@thh%Hwet%F065§§?ﬂ% from
each of these medievaseatsd dusheaantFiyroeaBes-Bhan t he conbi ned additive

anti hyper glapceni c ef f@&rﬁﬁonﬁf&d%eﬂoﬂ}ﬁltahﬁsQr@%&ﬁ@nhﬁtaﬂlﬁi her

anti di abetic agent nay. be an. or al ]oa\a'ﬁ'r"l hrége%%ﬁcem C a]g referably a
bi guani de such as A® Jr?ﬁ‘n FOPNehT n %S Fhere %"Eef erably
met f ormi n HCL. AmrapdatRE ot her anti di abetic agent is a bi guanr de, the
conpounds of stamucture | will be enployed in a weight 20 ratio to bi guanide
within the range fromabout 0.01:1 to akdbut_,100:1, preferably from about
0.1:1 to about 5:1. The other antidiapet) gent may al so preferably be a
sul fonyl urea such as glyburide (al sB & a8 glibenclamde), glinepiride
(disclosed in U S. Patent No. 25 4,379,7 | i pi zide, gliclazide or

chl or propam de, ot her known sul f onyl ur'eas oar ot her anti hyper gl ycem c agents

whi ch act o thg +ATPy (grzq)ern %%%Em@idi > st ybyLi de and

glipizide being preferre be a |nt ane or
separate oral g@%§é§élfwwde¥h@rc’6ﬁﬁ6&ﬁﬂ§ of %‘ﬁ“&’éﬁu?éll will be

enpl oyed in a wamght ratio to the sulfonyl urea in the range from about
0,01:1 to about 100:1, preferably from %bggt 0.2:1 to about 10:1. 35 The
oral antidiabetic agent may also be a g sidase inhibitor such as

acar bose (di sclﬁelg LRe %%ce%%&%@tamla%lgoéq:?@%seo kg&%gatﬂg i sclosed in
UsS. - 35 17 Septerrber 2004 Patent No. 4,639, 436) Ich may be

admi ni stered i ®ithe same or in a separate oral dosage forns.
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The conpounds of structure | will be enployed in a weight ratio to the

gl ucosi dase inhibitor wwthin the 5 range fromabout 0.01:1 to about 100:1)
preferably fromabout 0.5:1 to about 50:1. The conpounds of structure | may
be enpl oyed in conbination with a PPAR y agoni st such as a

t hi azol i di nedi one oral anti-diabetic agent or other 10 insulin sensitizers
(which has an insulin sensitivity effect in NIDDM patients) such as
troglitazone (WarnerLanmbert's Rezuliri , disclosed in I Septembat 20@4
4,572,912), rosiglitazone (SKB), pioglitazone (Takeda), Mtsubishi's

MCC- 555 (discl osed i masUs&en Pat etheiNe. 2 15:dnp2943016) ,fddmaxa- Yelwaire s

G- 262570, eng)i ( Y/ L )1 OF, It - 86325, Pfi zer,
i saglitazone (%4#??9 $n §¢$§§%%If?%kﬁ%%éﬁ?Fr%%ggé%igﬁﬁ%épégﬁ?gR-1197D2
(Sankyo/ W), NRpZmyAe o T Reddy/ NN), or YM 440 (Yanmanouchi), preferably
rosiglitazone &ntr 20 pioglitazone. The conpounds of structure | wll be
enpl oyed in a weight ratio to the tlgazo]idi negfione in an anobunt within the
range from about 0.D1:1 to about 100yl Rp;ﬁiﬁ%ﬁbly fromabout 0.2:1 to
about 1o:1. 25 The sul fonyl urea i a ig-Redi one i n anpbunts of |ess

t han about 150 ng oral antidi abetic nP may be incorporated in a single
‘tablet with the conpounds of strucBﬁrebI. The conpounds of structure | may
al so be enpl oyed 30 in conbination withja anti hypergl ycem ¢ agent such as
insulin or with glucagon-1|ike peptide- GLP-1) such as G.P-1(1-36) am de,
GLP-1(7-36) am de, G.P-1(7-37) (as dis sed in U S. Patent No. 5,614, 492

t o Habener,5the disclosure of which is Thcorporated herein by reference),

35 as well as ﬁ‘]%l?%% gﬁwlgﬁ)\re?l@dsjagﬁ ?Q&Sgd%g)g(éflét‘)&% L har@ay:ati?St

adm ni stered via I nj‘ection, intranasal, y transdernal or buggal
devi ces. - 36 Such 7RSS EnhHEPMPVIHSWREr ECPPESe AT L et SEnPREPERE sul f onyl
ureas, such asbgl ydauouice, cghpoepis iode foghnley fIdfe, gl i pi zi de, chl or propam de
and glicl azi dexapgd the gl ucosi dase inhibitors acarbose or mglitol or
insulin (injectable) 5 pulnonary, buccat, qr oral) may be enployed in
fornmul ati ons as descri bed above and in lanpunts and dosing as indicated in

t he Physician's Desk Reference (PDRﬁ hex e present, netformn or salt

t hereof nmay be enpl oyed in anounts mﬁg~ p range from about 500 to 10
about 2000 ng per day which may be ad®i nigstered in single or divided doses
one to four tinmes daily. Were present, the i azol i di nedi one anti -di abetic
agent may be enployed in anmounts within th nge from about 0.01 to about

2000 ny/ dayOwhi ch may be administered 15 in ngl e or divided doses one to
four tinmes per iday. sdhers puebemt pwnsdina eetdiaisapEalledmeredwdrul ati ons,
anounts and dosgiiRgeas dNficcabed) by thecRipeunakant scdetiaReber ence. Were
present G.P-1 peptides may be adm ni stered in 20 oral buccal fornulations,
by nasal adm ni"stration or parenterally angescribed in US. Patent Nos.
5,346, 701 (TheraTech), 5,614,492 and H9 631,224 which are incorporated
herein by reference. The other antidi ab \agent may also be a PPAR 25 aly
dual agoni st such as AR H039242 (Ast¥@/Zz a), GM09544 (d axo-\ellcone),
KRP297 (Kyorin Merck) as well as those discl &ed by Murakanm et al, "A
Novel 1nsullisn Sensitizer Acts As a Coligand for Peroxisone Proliferation -
Activated Receptor Al pha,(RRAR 2l phad;1and130..RPAR g Bondeiiceat 1on PPAR
al pha Activation on or mal Ligid Ngigpoliﬁg1in Liver gf Zucker Fatty
PIgRE)S and™

Abn
Rats", Di abet e@VA713989 191 §4% U.EFFFBVISIGhal  application
No. 60/ 15S, 400,csftiekcbdl SEPE enber 22, 1999) (attorney file LA29) the
di scl osure of whirch is incorporated herein by 35 reference, enploying
dosages as set out therein, which conpowhds ,designated as preferred are
preferred for use herein. - 37 17 _gep er 2004 The other antidi abetic
agent may be an aP2 inhibitor such a& 08 din US. application Seri al
No. 09/391,053) filed Septenber 7, 1999 nd“1tn U S. provisional
applicatiogmpb. 60/ 127,745, filed ApriF45mn5 1999 (attorney file LA27*),
enpl oyi ng dosages as set out herein. Preferred are the conmpounds desi gnated
as preferred in the above application. The other antidi abetic agent may be
a DP4 inhibitor such as disclosed in W99/38501, W99/46272, 10 W99/ 67279
( PROBI ODRUG), W99/ 67278 (PROBI CDRUG), Wp99/61431 (PROBI ODRUG), NVP- DPP728A
(1-[[[2-[(5cyanopyridin-2-yl)am no] et hyl ] am no] acetyl ] -2-cyano-(S)pyrrolidi
ne) (Novartis) (preferred) as disclosed by Hughes et al, Biochem stry,
38(36)) 11S97-11603, 1999, 15 TSL-225 '
(tryptophyl -1, 2, 3, 4-t et rahydr oi soqui nol i ne-3car boxylic acid (disclosed by
Yamada et al, Bioorg. & Med. Chem Lett. 8 (1998) 1537-1540,
2- cyanopyrrolidi des and 4-cyanopyrrolidides as disclosed by Ashworth et al,
Bioorg. & Med. Chem Lett., Vol. 6, No. 22, pp 1163-1166 20 and 2745-2748
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The hypol i pidem c agent or |ipid-lowering agent which nmay be optionally
enpl oyed in conbination with the conpounds of formula | of the invention
may include 1,2,3 or nore MIP inhibitors, HMG CoA reductase inhibitors, 35
squal ene synthetase inhibitors, fibric acid derivatives, ACAT inhibitors,

| i poxygenase inhibitors, chol esterol absorption inhibitors, ileal Na'/bile
acid cotransporter - 38 17 Septenber 2004 inhibitors, upregul ators of
LDL receptor activity, bile acid sequestrants, and/or A7 RrptambesePB4 and
derivatives thereof . MIP inhibitors enployed herein include MIP 5

i nhi bitors di seglesedikymddiSn Bat en 93,5, S,. P No.

5,739, 13S, U.S.bPaténtﬁ%b. 5,?%2,2%§%Rﬁi%F§P§?§H%ﬂﬁgF g??%%%%&B, u. S
Patent No. 5, 827°BYE° ¥ SPISi8ft NG9 §*SE5IYRSS arrd LUKBOWRA ité®EFon Seri al
No. 09/175, 180 skilllégd Gen diker 220, 199S, now U.S. Patent No. 10 5, 962, 440.

Preferred are each ofcddiupkefl 8er eck-dMiR kiphi Bid Achfdicsghsed in each of the
above patenks and,applcations Pagents and

A|l|3t of tdhe above L% S. )
appl i cations are_i ncorporate R&r rH 7S SPEP At et \BE (X FrlefafRed MIP
inhibitors to B&lerfl oyed in actorgatceughtds tHeChresent invention include
preferred MIP ixmfitbitors as set out in U S. Patent Nos. 5,739, 135 and
5,712,279, and U. S. Patent No. 5,76 46. Thgg nost preferred MIP inhibitor
is 9-[4-[4-[[220 (2,2,2-Trif|uoroetEE%y)benyoyl]anino]-l-piperidinyI]
butyl]-N-(2,2,2-trifluoroethyl)-9H ol - car boxam de The hypoli pi dem c
agent may be an HMG CoA 25 reduct ase i Ahi b JMhich includes, but is not
limted to, nmevastatin and rel ated conpounds &% disclosed in U S. Patent
No. 3,983, 140, | ovast@trinrundeyphofimulandViie| edredec prppoamss waendi scl osed in
U.S. Pat entioNohedt 234, &douRfidvaest Adinhiangsiel at ed conpounds such as
di sclosed in 3% E.S. Patent No. 4,346,227, sinvastatin and related - 39
17 Septenber 2 6 compounds as disclosed i U S. Patent Nos. 4,448,784 and
4,450,171. O her HMG CoA reductase inhibitors which nay be enpl oyed herein
include, but are not limted to, fluvsst ﬁp, di sclosed in U S. Patent No.
5,354,772, 5 cerivastatin disclosed in -Sx Patent Nos. 5, 006, 530 and
5,177,080, atorvastatin disclosed in U S. Pa%nt Nos. 4,681,893, 5,273,995,
g, 38|5, 923 and 3n686sdMentatsavasiatiMsd Nb&&ﬁ%ﬁ@&yghﬁam%%@t kB (NK-104))

i sclosed in U. P t : 1 : 1.ONogl. Astra vi sastatin
(20 452) disolaceu ERRLAEY bR ER TR ¥Rt e taRar SAEE At o
conpounds PscFY¥SEd in U S. Patent No. 5,753, 675, pyrazol e anal ogs of
meval onol act one derivatives as discl d i Y-S Patent No. 4,613,610,

i ndene anal ogs of neval onol actone 1 eBat ijves as disclosed in PCT
appl i cati on WO 86/ 03488, 6-[2-(substi't® ed%yivol -1-yl)-al kyl)pyran-2-ones
and derivatives thereof as disclosed in U S. Patent No. 4,647,576, Searle-~s
SC- 45355 (a 3-substituted pentanedioic acid derivative) dichloroacetate,

i m dazol e 20 anal ogs of neval onol act one as di sclosed in PCT application WO
86/ 07054, 3-carboxy-2-hydroxy-propanephosphoni c acid derivatives as

di scl osed in French Patent No. 2,596, 393, 2, 3-disubstituted pyrrole, furan
and t hi ophene derivatives as disclosed in European Patent 25 Application
No. 0221025, napht hyl anal ogs of neval onol actone as disclosed in U S.

Pat ent No. 4, 686,237, octahydronapht hal enes such as disclosed in U.S.

Pat ent No. 4,499, 289, keto anal ogs of nevinolin (lovastatin) as discl osed

i n European Patent Application 30 No. D, 142,146 A2, and qui noline and
pyridi ne derivatives disclosed in U S. Patent No. 5,506,219 and 5, 691, 322.
I n addition, phosphinic acid conpounds useful in inhibiting HVG CoA
reductase suitable for use herein are disclosed in GB 2205837. 35 The

squal ene synthetase inhibitors suitable for use herein include, but are not
limted to, a-phosphonosul fonates disclosed in U S. Patent No. 5,712, 396,
those - 40 17 Septenber 2004 disclosed by Biller et al, J. Med. Chem)
1988, Vol. 31, No. 10, pp 1869-1871, including isoprenoid

(phosphi nyl et hyl ) phosphonat es as wel |l as ot her known squal ene synt het ase
inhibitors, for exanple, as disclosed in U S. 5 Patent No. 4,B71,721 and
4,924,024 and in Biller, S. A, Neuenschwander, K., Ponpipom MM, and
Poulter, C. D., Current Pharnaceutical Design, 2, 1-40 (1996).' In addition,
ot her squal ene synthetase inhibitors suithble for use herein include the
terpenoid 10 pyrophosphates disclosed by P. Otiz de Mntellano et al, J.
Med. Chem, 1977, 7?~, 243-249, the farnesyl diphosphate anal og 8 and
presqual ene pyrophosphate (PSQPP) anal ogs as di scl osed by Corey and

Vol ante, J. Am Chem Soc., 1976) 98, 1291-1293, phosphinyl phosphonates 15
reported by mCard, RW et al, J.ACS., 1987, ina, 5544 and

cycl opropanes reported by Capson, T.L., PhD dissertation, June, 1987, Dept.
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20 O her hypolipidem c agents suitable for use herein include, but are not
limted to, fibric acid derivatives, such as fenofibrate, genfibrozil,
clofibrate, bezafibrate, ciprofibrate, clinofibrate and the Iike, probucol,
and rel ated conpounds as disclosed in U S. 25 Patent No. 3,674, 836,
probucol and genfibrozil being preferred, bile acid sequestrants such as
chol estyram ne, col estipol and DEAE- Sephadex (Sechol ex, _Pol i cexr de)

wel | as |ipostabil (Rhone-Poul enc), Eisai E-50S0 (an NJ@b2eRrtembed 20 004"

et hanol am ne derivative), imnixil (HOE-402), 30 tetrahydrolipstatin (THL),
i stigmast anyl phosphoryl chol i ne (SPG.iRaghe), am nocycl odextrin (Tanabe

Sei yoku), Ajinonmoto AJ-8l4 (azul ene derivative), nelinam de (Sum tono),

Sandoz 58-035, Anerican g 277 082 and CL-283, 546 (disubstituted
urea 35 derivatives) Rs ni cqQtli nhca’a%, Ci m)x) i fran, neonycin,

p- am nosalicylic acr asﬁnn (diald am ne derr vatives such
as disclosed in®r luéﬁf_é_gcbeﬁ 759 923,

gquaternary am ne p dg alpayh d J@Ehyl amoni Uﬂhﬁ I4sde) and i onenes such as
disclosed in U S. Patefit No. 4,027,009, and other Known serum chol esterol
| ownering agents. 5%Fhe other hypoli i deni ¢ agent may be an ACAT i nhi bitor

such as disclosed in, Drugs of theR Fukur@_ﬁ_mw 15 (1799);;1 rasism be) ;
"The ACAT inhibitor, &1-1011 i sgef tive.nh the pﬁev on aﬁ@ regressi on
of aortic fatty"Str are,aI ¢n ha Reol et d0

At her oscl er osi §,4( el )= ghl 8) 137(1‘)_77 @5; 1" The

phar macol ogi cal profs sotu%@m?? a novel f’ i nhi Bftor with potent
hypol i pi dem ¢ aCtJi%l ty nmedi ated by;sel gefi ve suppr essi onof the hepatic
secretion of ApoBl00-contai ni ng Irpop gin", Ghiselli, Gancarlo, 15
Cardiovasc. Drug Rev. (1998), 16(1), =30; " RP 73163: 4 Bi Gavail abl e

al kyl sul fi nyl -di phenyl i m dazol e ACAT inhibitor", Smth, C, et al, Bioorg.

Med. Chem Lett. (1!996);‘1 6(1),X%7-50; "A€AT I41nh| bitors: physiologic
osclerotic 20 activities in

mechani sms for hypo deni c(BaRd) ant i it b
experimental anima ause et al, @ on Ruffolo, Robert R, Jr.;
Hol | i nger, Mannfred A , I nfl ammati on: drators Pat hways (199S), 173-98,

Publ i sher: CRC, Boca ®ton, Fla.; "ACAT inlfkitors: potential

anti - at heroscl erotixrragents™) Sliskovic stval /5 Curr. Med. Chem (1994),
1(3), 204-25; "Inhibitors of acyl-CoA: choles 3l O acyl transferase (ACAT)
as hypochol esterol em c agents. 6. The first water-sol uble ACAT inhibitor
with lipid-regulating activity. Inhibitors of acyl-CoA: chol esterol

acyl transferase (ACATYompourdls DéveboprientlVotheresdr LesOG, tbbstig ut ed

N- phenyl - N -[ (1phenyl cycl opentyl ) net hyl Jureas with enhanced

hypochol esterolem c activity", Stogt et @al, Chentracts: Og. Chem (1995),
8(6), 359-62, or TS-962 (Tai sho Phahpageuti caI Co. Ltd). 35 The

hypol i pi demi ¢ agent may be an upg /Bsecept or activity such as
MD- 700 ( Tai sho Pharmaceutical Co. L 5427 (Eli Lilly). - 42 17
Sept enber 2004 The hypol i pidem c agént Wgy be ol esterol absorption

i nhi bitor pr5eferabl y Schering- Pl ough's SCH48461™a vvel | as those disclosed

in Atherosclerogj %1§¥e Q%h(yl%gg% frFﬁj %@ﬂq% e 14‘}11219]3’&(3%@98) 5

The hypol i pi dem ¢ e“an_| cotrans

i nhi bitor such E‘&%%cf”és%‘ﬂmi‘ﬂa[)rlﬁﬁsl%fa tH?éaFu?‘?r]rVé’n 28y A Pf999).
Pref erred hypoligitden ccagentiswanebpsavasthats nfa.lCoy asidati lneta;]i}miasst atin,
atorvastatin, fluyastagkLp, 10 cerivastatin, atavastatin and ZD-4522. The
above- rrentrf)oned U S. patents are incorporated herein by reference. The
anounts and s enployed will be as indigated in the Physician's Desk
Ref er ence and/or in the patents set on ﬁﬁv 15 The conpounds of formula

| of the invention will be enployed in ight ratio to the hypolipidemc
agent (were present), within the range f about 500:1 to about 1:500,
preferably fromabout 100:1 to about 1:1 @ The dose adnlnrstered nmust be
carefully adjusted 30_accordin 0 iyon

patient, as well as tA&PBNE § aanln}%rﬁgggéhgqg ik qu%) é;regrnen
and the desrredpr%ﬂﬁﬁe@ thEﬁ%Rﬁ%ﬂ@e§°@B@P#4ﬁ’ﬁﬁl§¥¥ons for the hypolrprdenrc
agent will be as disclosed in the varrou%‘patents and 25 applications

di scussed above. The dosages and fornulatrons for the other hypolipidemc
agent to be enployed, where applicable, will be as set out in the |atest
edition of the Physicians' Desk Reference. 30 For oral admnistration, a
satisfactory result nmay be obtained enploying the MIP inhibitor in an
anount within the range of fromabout o0.01 ng/kg to about S00 ng and
preferably fromabout 0.1 ng to about 100 ng, one to four tines daily. 35 A
preferred or al dosage forn1 such ‘as tablets or capsules, will contain the
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10 The squal ene synt hetase inhibitor nmay be enployed in dosages in an
anmount within the range of fromabout 10 ng to about 2000 ng and preferably
fromabout 25 ng to about 200 ny. A preferred oral dosage form such as
tablets or 15 capsules) will contain the HMG CoA reductase inhibitor in an
anount fromabout 0.1 to about 100 ng, preferably fromabout 5 to about 80
nmg, and nore preferably fromabout 10 to about 40 ng. A preferred oral
dosage form such as tablets or 20 capsules will contalfSepternben?@ik
synt hetase inhibitor in an amount of from about 10 to about 500 ng,
preferably fromIbout 25 to about 200 ng. The other hypolipi dem c agent may
al so be a |ipoxygenase inhibigor including a 15-1i poxygenase (1525 LO
i nhi bitor such as benzinidazale derivatives as disclosed in WO 97/12615,

R ' Sgn WD 97/ 12613, i sothi azol ones as di scl osed

kgors as di scl osed by Sendobry et al

in WO 96/ 38144, ;ang
"Attenuation of di ¥d 30 at herosclerosis in rabbits with a highly
sel ective 15| i poxyg Rhi bitor | acking significant antioxidant
properties”, Brit. JOHPharnmacol ogy (1997) 120) 1199-1206, -and Cornicelli et
al , "15-Li poxygarase, and a 57 i i, 1dr0n: Y rapeutic Target for
Vascul ar 35 Di seas " CUrrenthE&?%%%EEFigg ﬁgéfggﬁ ﬁgﬁé% %, 11-20. The
conpounds of fé?%ﬁ &5t ﬁﬁﬁlﬁﬁbpﬁigoI@%ﬁﬂﬁﬁﬁé afefarmvdy BéXempd oyed toget her
in the sanesor alomgesaelly 44ailable SEPrRFOEE BOM fQf B0k 1k SERAr ate oral
dosage forns t t i pe. The ositiqns descrl bed above may
be adni ni ster ea%%?gh?h%&%gos%gng%r Engméu-srladé(g]gpgﬁeﬁ 78Li fiugh dshgl e or

di vi ded doses GFesARetePFtaUmingnesbaizd spch| as mdyObeviadyicoahbecimstart a
patient on a | ewad0s81& QSHHALN OBL B0 Ok WP adugl Ly, 19, 2 hi gh dose
conbi nati on. The preferred hypolipidem c agent 1Is pravasta&ln,'lo
sinvastatin) | ovastatin, atorvastatin, fluvastatin or cerivastatin. The

ot her type of therapeutic agent which nmay kg optionally enployed with the
SA.T2 inhibitor of formula | nmay be 1, 2, 2 or nore of an anti-obesity
agent including 15 a beta 3 adrenergic a 'mst, a lipase inhibitor, a
serotonin (and dopam ne) reuptake inhi bi ;g thyroid receptor beta drug
and/ or an anorectic agent. The beta 3 agrenergi c agoni st which may be
optionallylgnployed in conbination wth @ conpound of 20 formula | may be
AJ9677 (Takeda/ Dai ni ppamppuntz5085Gorhacky, windreCR3346484:PHezer) or ot her
known beta 3 agespstsy as, ¢heghos5ed-d tent NS, p, 541, 204,

5.770, 615, 5. 444e 134, 5,776, 963 S BB o, RSB 7, L70. 355 and
CP331648 being preferred. 25 The |ipase jnhibitor which may be optionally
enpl oyed in combination with a conpound®of gormula | may be orlistat or
ATL-962 (Alizyne), with orlistat beiRg erred. The serotonin (and
dopoam ne) reuptake inhibitor 30 which er optionally enployed in

conbi nation with a conpound of fornul ar4 y be sibutram ne, topiramate
(Johnson &lgohn§9n)20r axoﬁine (Rquneronfw wi th sibutram ne and topiramate
bei ng pref erred” “the SINHELERTSHptoRubLt &t corfSodRda W kientayush a5
optionally enpFB§epriar conbhaaiddin ivint Bf ac&@imedBdeof rdanmdl @xktmy be a
thyroid receptgkrti gand as disclosed in W97/21993 (U. Cal SF), W99/00353
(KaroBio) and - 45 g 17 Sepkenber 2004 GB98/ 284425 (KaroBio), wth
conpounds of the oBi o | i cations being preferred. The anorectic agent
whi ch nay be ogyﬂgzgl135E%£; yed in combi nation with a conpound of fornula
| may 5 be dexdnpl&fani ne, nterm ne', phenyl propanol am ne or nmazi ndol ,
wi t h dexanphetam ne being preferred. The various anti-obesity agents

descri bed ove may be enployed in the same dosage formw th the conpound
of formula“f or in di*ff EFeRAt i SsAgEE dr Meorrioyndesaf o rand al DI regerens as
general |y knowa ism Ntheaar be OprdgrredeyDRreddingabhybsishaalicrt BeAgidHod of the
invention for f£xepting diabetes and rel ated di seases, a pharnmaceuti cal
conposition will be enployed containing the conpounds of structure I, with
or without other antidiabetic agents) 15 and/or anti hyperlipi dem c agents)
and/ or other type therapeutic agents in association with a pharmceuti cal
vehicle or diluent. The pharnmaceutical conposition can be fornul ated

enpl oyi ng conventional solid or liquid vehicles or diluents and
pharmaceutical additives of a 20 type'hﬁﬁrdpriate to the node of desired
adm ni stration, such as pharmaceutically acceptable carriers, excipients,

bi nders and the |ike. The conpounds can be adm nistered to mammual i an
speci es includi ng humans, nonkeys, dogs, etc. by an oral route, for

exanple, in the formof 25 tablets, capsul es, beads, granules or powdlers,
or they can be adm nistered by a parenteral route in the formof injectable
preparations, or they can be admnistered intranasally or in transdernal
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17 Septenber 2004 physiol ogical saline, to produce an injectable
preparation. SG.T2 inhibitor activity of the conpounds of the invention may
be determ ned by use of an assay systemas 5 set out below. Assay for SG.T2.
Activity The nRNA sequence for human SG.T2 (GenBank 10 #MB5549) was cl oned
by reverse-transcription and anplification from human ki dney nRNA, using

st andard nol ecul ar bi ol ogy techni ques. The cDNA sequence was st abl
transfected into CHO cell's, and clones were assayed foﬂ7§EEm@“§§f2694y
essentially as described in 15 Ryan et al. (1994). Evaluation of inhibition

of SGLT2 activkkyrin a clonally selected cell line was perforned
essentially as described in Ryan et al.,sgnthh the foll ow ng nodifications.
Cells were grown in 96-well plates for, 2- ys to 75,000 or 30,000 cells
per well in 20 F-12 nutrient mixture Fﬁl_iLZ), | oo fetal bovine serum
300 ug/ m. Geneticin and penicillin-stre cit. At confluence, cells were
washed twice with 10 mM Hepes/ Tris, pH7_.40 137 nM N-net hyl - D- gl ucam ne,
5.4 MM KC1, 2.8 mMCad 2, 1.2 nM | s then were 25 incubated with

10 wM [19C] AM5, and 10 Et M inhi bitor %ﬁt\/l n %QI\/BO =0.5g) in 10 nM
Hepes/ Tris, pH 7.4, 137 nM Nad, 5.7 2.8 MM Cad z, 1.2 nM MySO4 at
37C for 1.5 hr. Uptake assays were uench d wnth ice cold 1X PBS containing
0.5 nM phl ori ziwhth seminpseinds” 9€réontivda KV st BEOW Rt GUcR RECGHE:NAf t er
addi tion of M erRSEiding SCuNbit], ahhanmciielmﬂart bewad.ls were all owed to shake
for 1 hour, 5and t hen c[ lgg]uAyg; Nas %{ﬁ@&l 8d .0R ﬁe%@%&@@i %Sgl ntillation

e

counter. Control S wWere f'or ned W t hout For term nation
of ECS val ues, tIeagaewmbePBPOW&@ﬁt FRFTHYTs %Ve used over 2 log
intervals in tlmmppr opriate response range, and triplicate plates were
averaged across plates. - 47 17 Septerﬂ?)er £004 Ryan MJ, Johnson G Kirk
J, Fuerstenberg SM Zager RA and Tor okiSt B 1994. HK-2: an imortalized
proxi mal tubule epithelial cell line fro mﬂ adult human 5 ki dney.

Ki dney International 45: 48-57. The fol ng Wer ki ng Exanpl es represent
preferred enbodi ments of the present ipvent@on. All tenperatures are
expressed in degrees Centigrade unkeXs "ot hgrwi se 10 indicated. A

4- Met hyl - 2' - hydr oxybenzhydrol 15 To g4 ud,Qund bottom flask containing
100 nL of THF under Ar was added conmer ci f M p- et hyI phenyl magnesi um
brom de/ Et 20 (100 ni, 100 mmol ). Subseq entI% éall (L)Ldehe/ 4 9 g, 40.3
mol ) was added*§PoPwivsé Pn? f Gth> eghiaP ports A¢C s ver th “Biter 20
mn, once 20 HPeCHaoal ysiks. reveal ed t he al dehyde to be consuned, the

r eacti on was quenchedc g{ngg%gef@ggjltai Qﬂ;[@fca%ﬁbm ppépsadedyNH, A /H-O to
produce a white

i pensi e PhiMe and
sufficient-l—lzoctod%Lp é?ﬁ1?°@ﬁq E g% organlc qugPééguﬂ%ﬁggnted 25
wher eupon t he Jivirimglpa¥Xe was trlterated a second time with 1.1 THF/ PhMe.
After decanting, the conbined organic Iﬁ/erﬂs were concentrated using a
rotary evaporator to obtain 9.7 g of cryde’ 4- pet hyl - 2~- hydroxybenzhydrol . -
48 Exanple 1 17 Septenber 2004 B. 2 t hyl benzyl ) phenol To a
solution of crude Part A 4-nethy|-2~hm@ro&%bénzhydrol (9.7 g containing no
nore than 40 mol) in 175 nL of MeCH was ded 0.59 g of 10% Pd/C and 1.75
5 nL of TFAI5 Thi:» sUspenshonsus ast LutBtinkopr 4Quinolinderortatning. Hz,
filtered throu elite and concentrated to yield 8.6 of crude
2-(4" - nethylbenzﬁ?)phenol as an oil. C. 10 A mixture of Part B
2- (p- met hyl benzyl ) phenol (8.6 g, containing no nore than 37 muol),
2,6-di-t-butyl-4net hyl pyridine (10.6 g, 52 mmol), 2,3,4,6-tetra-0-acetyl 15
a- D- gl ucopyranosyl bromde (17.5 g, 43 mmol) in 270 nL CHaCl z was stirred
until honobgeneous prior to cooling to 0. After addition of AgOIf (12.2 g,
47 mmol ) to the cold solution) the reaction was stirred 1 hr prior to
addition of additional 2,3,4,6-tetra-O acetyl-a-D 20 gl ucopyranosyl brom de
(7.6 g, 18 mmol) and AgOTf (6.5 g, 25 mml). An additional 100 nL of CHzZC1,
was required to dilute the suspension to maintain stirring. After 30 mn)
t he suspension was directly |oaded on a 'silica gel colum which was el uted
initially wth 25% Et OAc/ hexane. 25 The undesired m nor a anoneric product
eluted first followed by desired title (3-0-glucoside tetraacetate as the
el uant increased from 25-35% Et CAc/ hexane. After concentration, the crude
product, dissolved in the mnimum Et OAc, was induced to crystallize by
addi tion of




30 hexane. A total of 8.25 g of pure desired title beta isonmer plus ""3 g
of inpure material was obtained. - 49 17 Septenber 2004 D. To a
solution of Part C conpound (8.25 g, 15 mmmol) 5 in 35 nL of CHzO z was :
added MeOH (200 nL) followed by 0.7 nL of 1 N NaCH in H20. After 2 hr, when
the reaction was conplete as determ ned by HPLC, the volatiles were rermved
using a rotary evaporator. The residue, dissolved in a 1:10:10 661

Hz0/ CHadl 2/ MeOH (42 nl), was 10 diluted with CHzO z (4 6%p}erahaf2
subsequently | oaded onto a silica gel colum. The desired product (5.68 g),
after elution with 5-7% of MeOH CHzd g-muxd senoval of the volatiles, was
isolated as a white solid. 15 ~H NVR (40D MHz, CD30D) 8 7.15-7.08 (m. 4H),
7.05 (m 3H), 6.91 (mIH,4.93 (d) Ilg‘robscured) 4.04 (d, 1H, J=14 Hz),
3.95 (d, 1H J=14 hb), 3. ssAmA@ =12 Hz), 3.68 (fd, 1H J=12, 3 Hz),
3.52-3.36 (m 4H), 2&17(5 3H) PLC retenti on |rre 6.88 mn, Zorbax
C 18 4. 6x75mMm g2 I mign, def Dt i € 220 Ar ad| ent 0-10D% B
hold 3 min at 100 SOI vent A A40% MOH H, O +; %B Sol vent B: 90%
MeCH HZO + 0.2 %HBRQ, .'©25—Anat—Catcd—for CrarBug 383 - 50
17 Septenber 2004 A oH,_ (4' - Et hyl benzyl ) phés@l 0% di s'ﬁﬂé‘?m on of
NaH m neral oil (& ng, 3.6 m"mf“?%nder ArA g(e dropwi se to a stirred
sol ution of phenol (284 ng, 3 mml) in PhMe (15 ‘After 1D nin,

p- et hyl benzyl chloride (1.23 g, 5.3 nmmol) in Ph (2 m.) was added prior to
heating the reaction for 6 hr at e0. 10 After #4868l ing, the volatiles were
renmoved using a rotary evaporator and the resfydue dissolved in 15 nL of

MeOH. The MeCH solution was extracted 4 x with hexane prior to
concentration. The reaﬂltbng resi due was dissolved in 1:1 ErRDAc/ HzO (100

m.), the pH adjust t and the two 15 phases sepgs at ed fter drying
over Na2S0, and re wt he Et OACQAG90 ng of crude 't \\
2-(4' -ethyl benzyl )pq@ was obt a-ree—Prep HPLQRwH d ng of clean

20 B. A suspension of 2-(4 IbenEyI)phenoI

,6 tetra +#0-acefyl- a - D glRicopyranosyl 25 bromi de
(822 my, 2 mmol) , g7, (232 nop ) iaBo Oyutidine was stirred
for 14 hr at 20. §| nc® t he convéiSio S, 80% coqpl etle by HPLC, an

addi tional - 51 Exarrpcle 2 17 Septen®er 2062 Af%“«tetra -O acetyl- a
- D gl ucopyranosyl bronm de (411 ng,*¥ mmol} and Agz@‘@116 ng, 1 mol) was
added and the reactf¥bh! continued for 24 hr. Afterwards, H20 (5 nL) and 1N
ag. NaOH (2 nL) was added and the suspension stirrged éfor 16 hr. The
reaction m xture was extracted twice with EtOAc. FOAC extracts were
dried over Na=S04 before concentration. The resulti ng resi due was purified
by Prep HPLC to vyi el of . fj naI r t 400 M—|z CD30D) b
7.15 (m 4H), 7.08- 7%{“1’ urrgﬁ E 1% gfﬁj%erf 8‘1  CobSEured), 4.08
(d, 1H J=14 HPyera*e% k(Yd coaepllleelwwynde fgef(oemulm X}Sl-lllzwmi;i 3.68 (dd,
1H, J=12, 35Hz)rpmBondis.c¥/ fommdd)xxvd. 57 (q, 2H, J=7Hz), 1.18 (t, 3H,

J=THz) . 1S HPLGxGetention tinme: 7.32 mn, Zorbax C 18 4.6x75mm 2.5 ni/mn,
detection at 220 nm 8 mn gradient O- 1002:8 hold 3 mn at 100% B. Sol vent

2-(4' et hyl benzyl) phengl ©
(212 ng, 1 mmolAC

A 10% MeOH H20 + 0.2 % H3PO,. Sol ventt B: 90% MeOH HzO + 0.2 % H3POqg. 20
Anal Cal cd for CZ, H2606 LC MS (I\/HNa)O anple 3 25

~—

RS
by stirring in a solvent such as HOAc with a reducing
agent such as NaCNEH,.

10 Compounds of formula II where A is NHCH,CH, can be
prepared by coupling compounds of formula XXIII with
compounds of formula XXVII

- 22 -




M ~O~ /O ,0 HO HO-~ FYI ~~~OH OH A. 2-Benzyl oxy-4'-nethyl di phenyl et her
A m xture of 2-benzyl oxyphenol (5 g, 2.49 mmol), Cu(QAc)z (452 ny, 2.49
nmol ), p-net hyl phenyl boronic acid (339 ng, 2.49 mol ), and activated 4A

nol ecul ar sieves 30 (10 g) in CHzClz (8 m.) was stirred for a few m nutes
prior to the addition of Et3N (1.26g, 12.5 mmol) followed by pyridine (0.99
g, 12.5 mol . After stirring for 20 - 52 17 Septenber 2004 hr, the
reaction was filtered through celite which was washed W Septamloer200¢he
filtrate was concentrated and the residue chromatographed on silica gel

usi ng 4% Et OAcktdsexane to elute 280 ng (39% of the desired title 5

2- benzyl oxy-4' - met hyl di phenyl et her. 2- kyd _roxy-4'-nethyl di phenyl ether
A solution of Part A conpound (280 0. /6 mmol) in MeOH (50 nlL) over Pd/C
(30 nmg) was stirred overni ght 10 under /aﬂfrosphere of Hz. The reaction was
filtered through celite which was subseqiently washed with MeOH and CH O z.
Renoval of the solvent yielded 190 ng of title 2-hydroxy-4'-pethyldi phenyl
ether. 15 A suRpeH<itgAngonprd st VERtPareh Bsc §RPEUREY G4 TREVCH U7 mmol ),
2,3,4, 6-tetr a-&acetyylch asDigtwmepyr anosyl 20 brom de (185 ng, 0.45

at 65 “Since the (eact O e RO ottt S iy HLC aiayses) addrt) onal
0

2,3, 4, 6-tetra- 6P SEEGPe R g?%@b’?aﬁnﬁgﬁ%%ﬁf}ﬁf@% (]férﬁ%ﬁﬁ 3 0. 45 nmml ) and

Ag20 (62 ng, OTRFsasifinieiensddedyahd U5 tHegmeeagttihny eoAtisRed for 3 nore

hours. After C@@f&mou% thlqpe(&&ﬁbhmsuﬁﬂ@ed P Prare0 oBh & kAR

extractions (tﬁ%{al Iurrgp%mgtc) ms e comble&egegr%%d%ézigzls Mere washed

with HzOQ, aq rine r|or ying over ter renoval
of the sol \l‘entpﬂlﬁ*ﬁe?rf \ﬁaéeaa?rwcw my of crude product was obtai ned.
W thout purification, this material was stirred overnight in 1:2:3

HzO/ THF/ MeOH (1 i} %b?i@vgu{'d gﬁ'bgéxrla{mms azlg lo)yedTﬁ'@relrﬁ:g 17

Sept enber 2004 vol ati es were renmoved and the resi due was purified by Prep
HPLC. A 10 min. gradient elution (30%to 90% MeOH H20) froma YMC S5 C18
reverse phase eblangheriydted 26 ng of final O glucoside after

| yophi Ilzat15oan5_~gérNgﬁ (400 MHz, CD30D) & 2.29 (s, 3 H, 3.34-3.42 (m 4
H, 3.67 (dd, t8h éﬁ%__/yl% 3.85 (dd, 1H, J = 2.2, 11.9 Hz),

4.95. (d, 1H, J "?“o*i—s‘fz‘)l 3 9 (m 8 H . 10 HPLC retention tine: 6.47
mn, 93% puritVe Zorawl1C- 18 4. 6x75mm 2.5 nl/nmin, detection at 220 nm 8
mn gradi ent Og$00%ihhold 3 mn at 1D0% B. Sol vent A: 10% MeOH H, 0 + 0.2%
H, PQg. Sol vent 9 + 0 2%H PO,. 15 Anal Calcd for 09H220, Low
Res. |\/B[|\/+H\|a]T§S 8 %Eﬁg [2M- NH4] = 742, [MH = 361, [2MH
= 723. 20 AD 25”?\“]35asﬁéﬁ%‘?w]o?llilni"f‘%%henol (1.67 g, 12 mol),

2, 3,4, 6-tetra- 0Bacetydrt-dubyytroopyianbsyl brom de (4.5 g, 10.9 nmol), and
AgzO (1.6 g, Tgiannggtfa@lyggoghgrptl dine was stirred for 19 hr at 20. The

reacti on was dIE| ddle§ o1 eE,élargpl e 4

EtOAc = ethyl acetate
25 DMF = dimethyl formamide
MeQH = methanol
EtOH = ethanol
1-PrCH = iéopropanol
HOAc or AcOH = acetic acid
30 TFA = trifluorcacetic acid

i-Pr;NEt = diisopropylethylamine
EtisN = triethylamine
DMAP = 4-dimethylaminopyridine
NaBH, = sodium borohydride

35 LiAlHs = lithium aluminum hydride
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17 Septenber 2004 with 250 nL of CH2Clz and filtered through celite. After
washing the celite with additional CHzO 2) the conbi ned rgapic fraction was
concentrated to yield a yellow residue. Triteration (4X) with MeOH

di ssolved nost 5 inpurities to yield 4.15 of the desired title

2ni trophenyl -o-glucoside. 3. 10 Crude Part A conpound (Zg) partially
dissolved in 35 nL of 2:2:3 THF/ DCE/ MeOH cont ai ni ng O. of 10% Pd/ C, was
stirred for 5 hr under 1 atnosphere HZ for 16 hr pri ormgeptemb%rtm%

t hrough celite. The filtrate, including 15 the MeOH washes of the celite
pad, were concgng{lﬂe@l A9 ghg ﬂ:rﬁn of title o-anilino-Oglucoside. C. 20 A
m xt ure of Par%dgc %Lnd 0.23 mmol ), Pd(QCAc)2 (2.5 ng, 0.01
mol ), BI NAP ( i(‘?éif n%l“}a%}‘?ﬂ‘ phenyl triflate (51 ng, 0.23 mmol)
were stirred féiPHS“rpq:tasvﬁll@hll\/Bycﬂﬁomo)e containing 1 drop of Et3N before

addi ng 25 Cszoago(ILOSSC;mi,unph ardda - Upon heating to 102, the bright

yel | ow sol ufi o?. gca . rhe.d. gf%er 15 hr HPLC showed a new peak plus
residual. An a fLe driv ey hversion by addition of the other
reacti on conpo &935“ Pg‘sasslum tArSemtenber 2004 was not successful. The
reaction, aftenNaBoO FNgotdurRbidaBodhtated with EtOAc and fi I tered through

celite. Thefl a ep d |due t ogr aphed on
silica gel u5| Eb& Eé;r %@%gxaneﬁﬁdésgt%ﬁﬁ }{r%% E%&él r ﬂgh’f

product. D. Py l=OrRTpPdDinRatet h@r@@h@%@@t dee (10 ng,
0. 019 mmol )10wa3 $B+dil'e£tmammnqbttopy1)J:32e8h3HZQ£BHEhM&Qi‘é(0 6 nL) containing
LiOH (1 ng, O. gggrmamd‘g}e vol atiles were renoved after neutralization
with 1 N HCl. residue was purified by Prep HPLC on a YMC SS C18 reverse
phase 1S col u § Tt oS 4240 i hydgradisaifetetacpbh Kustvteo 90% MeOH H20)
to obtain 3 ngHERT fF nktHyglrosysT tezdfenept  yaphid | zat| on. ~H NMR (500 MHz,

CD, OD) 8 3. 37 3h§2=(l‘ﬂ£lnﬁh 1@1075 h(ng 1 20H J=5H), 3.89 (dd, 1H J =
2 Hz), 4.74s % 28 (m 9 H. HPLC retention tinme: 6.2

mn, 100 %purl %3 ?&r 6ax uﬂ“ §§7E 2.5 nL/nin, detection at 220 nm 8
mn gradi ent 2$FB:Flabd} B ﬁéltéaBlfmtnfl&t?elmhf')é®PF@®IEVEﬂllaﬁdlum0% MeOH H20 +

0. 2% H3P04. SokventaBjorP0% MeOH H20 + 0.2 % H3P04. Anal Calcd for O aH'NO6
Low Res, M5 [l\/ﬁ&:{ﬂ 4 17 Septenber 2004 Exanmple 5 M@ S ~ 'O~ ~O

HO~ HO~~~~ ~~~ oﬁ% %genz Hydr oxy- 4’ - di phenyl sul fi de

min = minute(s)
200 h or hr = hour(s)
L = liter
mL = milliliter
nl, = microliter
g = gram(s)
25 mg = milligram(s)
mol = moles
mmol = millimeole (s)
meqg = milliequivalent
RT = room temperature
30 sat or sat’d = saturated
aq-.
TLC
HPLC = high performance liquid chromatography

il

agueous

thin layer chromatography

LC/MS = high performance liguid chromatography/mass
35 spectrometry

M5 or Mass Spec = mass spectrometry

NMR = nuclear magnetic resonance
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600 NaH mi neral oil (260 ng, 6.5 mmol) was washed with pentane tw ce prior
to being suspended with stirring under Ar in THF (10 nL) at O whereupon
neat obronophenol (50D )xL, 746 ng, 4.3 mmol) was added. After 10 stirring
for 1 hr at 20, the solution was cooled to -78 and 1.28 Mt -BuLi/hexane
(3.7 m, 4.7 mol) was added. After 10 mn, 3 nL of a THF sol ution of
p-tolyl disulfide (1.06 g, 4.3 nol) was added The reaction was stirred
for 10 min before warming to 0 at which tenperature it1718eptsnbgsi 2004 ned
for 1 hr. The reaction was quenched by addition of 2nL of satd agq. NH4ACl
prior to dil utimen=whekir80ppinbf Et OAc. The Et OAc phase was washed with
satd aq. NHQCLqpgki Qdd@fﬁnyh@ﬁg&g@ﬂﬁfggﬁagéﬁé ated to yield a yell ow oil

(910 ng). Chromrtography,.o % el using 20 5:1 hexane/ Et OAc yi el ded
2- hydr oxy-4' - di p;ﬁeny Pi;tﬂlfcl?‘dgk %@ga %g) as a clear oil. B. 25 A solution of

Part A conpound (300ng, 1.39 mmol), 2,6-di-t-butyl-4-nethyl pyridine (3B7
ng, 1.88 mmdl), - 57 Unles]s?oﬁﬂ@ivarﬁmen.naﬁ)eeﬂtaj 3. thebténat r'd-oeacet yl -

D> gl ucopyr angsyl br o g16061. L aGLeARlyed BeSotit AL 2rus ot (1 ed

until honobgeneous prior tQ' coo addltl on of C$456 ny,

1.88 mml) to BRETcHF PEENSET BROY Hé‘céufiﬁﬁcl??tgh Shadt et e Eg%d?ﬁ prior to
addi tion of addihionbyd@rbeBst etorda@navegtlita2D ghuewmyr anosyl bromi de

(274 ny, 0.66 mpralrkrand, A.tg%f 161<;5Jr15m1’s,0m§11e rﬂf@'f)eral@it}t'elf t Br, the

suspensi on yas directly lb%:?‘ on lac% L ca co ugg] e%pl yas el uted

initially W't h SEr551d BOAEPhRRER TR& i Por Aindest¥rd X dromer (99 ny)

eluted first faoltopwkd bserteeydeshited tltt'PétYJert rléﬂéé’éfbxﬁe@ﬂ@lgl ucosi de (660
C. 15 PartheBytpt {eoiasatiat BektoAq my4-Qid&cHyrpbht s &dtivired 6 hr in

ng) .

1:2:3 HzO/ THF/ ( | ning ki fm:g e volatiles
wer e renoved alc\étbgl;hlZ I%étrﬁj’&lﬁlggg I on h%%\ﬁlﬁcggd(i%%o ‘of ‘%“‘é"é?ﬁue was
purified by PrépeHPREIHF STIRENSS ‘Z’l“f&“r é%‘?‘%‘é‘s ph&seotol dth tBAptdYT ng a 10
mn. gradi @it elsutiedh {50%chog88%pIMETHIHED)g t1o tobtasub i twgnos $veial

gl tigo?l de4|6_1|;teras| yapbi | # Zatelxafp 185::j Hfmwﬁﬁ(d;@g WCF@%@;’lg 7.29 gm702|(_?jd
m
1H, J=4.8, 11. 1§‘°§§43“(3ﬁ H)‘/?Omg SAYEarBH) rHé%%‘Y% ﬁ(yma%y%étentl on

tinme; H =100% a¥wladByietxuymalizenybs adkyrsd, nemclzvaskM/ yficgékeeylon at 220
nm 0-100%8 ovelyd8cAiRy1dm0dd, f@gzcﬁoarm@laswy@m Apti&%i\hﬂ-v Hz0+0. 2% H3PQyg.

. 0 )
For G o 2085 LENS! [RKH37" TRHE abYe tRaP 798 s°Elamies o to oo
In a nmanner aneﬂld‘g‘deg t Pelipge2s¥ . EaahHATesry ‘?’E)V'SCYFF’l%h% d&ﬁd% of the
i nvention in theaflokkenaugylt, alalrgla\leltﬂy[maepameu hb@ef(:&ycldallqyﬁl.ess ot herw se
i ndi cat ed) EX'#Eedééoagyigikoxy, aryloxyalkyl, arvloxyaryl, alkylamido,
alkanoylamino, arylcarbonylamino, nitro, cyano, thiol,
25 haloalkyl, trihaloalkyl and/or alkylthio.
Unless otherwise indicated, the term "cycloalkyl™
as employed herein alone or as part of another group
ineludes saturated or partially unsaturated (containing 1
or 2 double bonds) cyclic hydrocarbon groups containing 1
30 to 3 rings, including monocyclicalkyl, bicyclicalkyl and
tricyclicalkyl, containing a total of 3 to 20 carbons
forming the rings, preferably 3 to 10 carbons, forming
the ring and which may be fused to 1 or 2 arcmatic rings
as described for aryl, which include cyclopropyl,
35 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclodecyl and cyclododecyl, cyclohexenyl,
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HR HR HR HRs ~ HVB or LO/MB (M + H)'
3477 CHz HHHH2- HO3638 CHaHHHHA- Me03779CHz HHHHA4- t BU40310CH, HHHH4- Me839311CHi HHH
H4- Ph42312CH, HHHH4- Hn045313 14CH, CHXH HH HH HH H4-i Pr 4- C1389 |
38115CH, HHHH4- MeSO, 42516CHz HHHHA- CF, 41 517CHi HHHH4- CF3043118CHz HHAHA- OCHI COz
H42619CH, HHHH4- OCHz CO, Me43520CH HHHH4- OCHz CONEt i 47621CH, HHHH4- OCH, CHi NMVe, 43
4 - 59 17 _September 2004 220H HHHHA- st yrenyl 449230H HHHFBW%e 6124CH,
HHHH3- Me037725CHz  HHHH2- Me037726CH, HHHH~ 2- Et 37527CH7! 7HARRIEMR 528CHi
HHHH3- C1, 4- Me39429CHz  HHHH3, 4- OCHz C89130CHa €l HHHH38I 31CHz MeHHAH36132CHz
HVEHHH36133CHi HH36534CH  HCLHHH38135CH H(p- Mean) HHH46536CH

HCi HH2- HO, 5- CLA31STCH, HCLHEMH#45938 HHrHBrHSO33QCHz H(1,1,3, 3-Mea-

Bu) HH2, 4- Cl z52¢40£ HHVE 741 HHPr OHHA D54 3CH
G1LHH38I HH 1461 -4 40747CHz

HHVEHH36I1 44CHz

HHHMVe4- HO37748C HHHME4 - Me375%9CHz HH 4- Me80, 4395DBond HHHHH33351( CH~) a

HHHHH36152( CHa) 3 AHHHH375530CHa HHHHH363540CH, CHz HHHH4- Me0407 - 60 17

Sept enber 2004

55NHHHHHA - Me 36356 NHCHPLRRHEES SR RIdeHA RI-P R e o 3 Y 6 SBNHCHIAAHAL 81 Benz041259N

HCHa HHHH4 - NEOSQQ6@Nﬁikﬁ&thbﬂtiﬁaﬁ306$thhﬂ#hWWElk@B?&ﬂ%NH@HaHHHH4-

Meat y4056 3NHCHay droxy ar 1oxy alk ocalk
HHHH4 - Nb540864y@éHaHQE? 3 5NHCHa HHH E%}b é% NH

Exanpl e 67 M-H

CHaHHHH~ H376

amino,
amino, nitro, cyano, thlol and/or alkylthlo and/or any of
the alkyl substituents.

The term “cycloalkenyl” as empioyed herein alone

10 or as part of another group refers to cyclic hydrocarbons
containing 3 to 12 carbons, preferably 5 to 10 carbons
and 1 or 2 double bonds. Exemplary cycloalkenyl groups
include cyclopentenyl, cyclohexenyl, cycloheptenyl,
cyclooctenyl, cyclohexadienyl, and cycloheptadienyl,

15 which may be optionally substituted as defined Ffor
cycloalkyl.

The term "alkanoyl" as used herein alone or as
part of another group refers to alkyl linked to a
carbonyl group.

20 Unless otherwise indicated, the term "lower
alkenyl" or "alkenyl" as used herein by itself or as part
of another group refers to straight or branched chain
radicals of 2 to 20 carbons, preferably 2 to 12 carbons,
and more preferably 1 to 8 carbons in the normal chain,

25  which include one to six double bonds in the normal
chain, such as vinyl, 2-propenyl, 3-butenyl, 2-butenyl,
4-pentenyl, 3-pentenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl,
3-heptenyl, 4-heptenyl, 3-octenyl, 3-nonenyl, 4-decenyl,
3-undecenyl, 4-dodecenyl, 4,8,12-tetradecatrienyl, and

30  the like, and which may be optionally substituted with 1
to 4 substituents, namely, halogen, halocalkyl, alkyl,
alkoxy, alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl,
amino, hydroxy, heteroaryl, cycloheteroalkyl,
alkanoylamino, alkylamido, arylcarbonylamino, nitro,
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- 61 17 Sept enber 2004 OH *(R 8 unl ess otherw se indicated) Ex. #
AR-R-R RRSMs or LOMS (MtH)' 70CHVe HHH4 - Me392( M+NH4) 71CHVeHHH4 - Et 387
(M H) 72CHVeHHH4 - C173CHMe HHHA - Me S7 4 CHVE HHHA - Me 075 CHMVE HHH4 - HO7 6 CHVE HHH4 - Me SOY
7CH2MeHHH4- CF30502 (M

H+MeC02' ) 78 CHMe HHH4 - CF79 CHMe HHH4 - Ac 80 CHMVE HHH4 - HOCH8 1 CHVE HHHA - CHF

82 CHHHHWR A4 - Et 83CHHHHME4A=CHF (84 CHHHHVEH378

( M-NH4) 85CHHHHME 4- C186 CHHHHME 4- AC87 CHHHHME 4- HOCH88 CHHHFMBaRiember 2004
OB89CHHHHME4- CH 0408 ( MENH4) 90CHHHHHA- Ac91CH. , HHHH4- HOCH, 92CHHHHH4- CHF O -
62 17 Sept evboe, 2004 1Ex a¥ AR IR RnHéber Ay WO BEHEHEY 12- P ri di ne94 CHHHHH
3- Pyri di ne95CHHRHE 2+ €¢az0158965IHHH 2~ ERi azol e97HHHH 2- Benzt hi azol e98 CHHHHH
3- Qui nol i ne99CHMVEHHH &azo%glOO.CHHch -T |%§ 01CI—J, HHHVe 2- Oxazol e -
63 17 Septenber 2 PSS, itRegeshe Bthd ¥ ng t he
structure wher &lkYRel Wreh "elkgny'Resomshdt ey by Resefp oR3z2sapdiR are

t he sanme or 5di iffeagpthand rang i_-@ﬂlﬁsert@eatka{l@ai et pdaddim hywdiagen, OH,

R, |ower al k%’am&?%l%]aclfo@ke@o 2 tac e% 65?1 % aE'dtcB f?g:g&-#]%s 10 wth

the carbons to whi c are a annel at Ive, Ssix or

seven nenber ed 3@&r B%E'?/o‘-?r@f&raﬁél’& d&y & E2HR?%h %?héorh‘?%’i"# ghedng
het er oat ons i nwhhehrimglwie cheareifNe Gen8, iBQheameboal SORZinRSsand R6 ar e

the same or di ffeéeggo% 1ar g- g@§Mepgng§9 A sal ggg%ﬁromhydrogen OH,
orR , OAryI G:HZArg wer a k)gh C I %Ar%ﬁr%@%%kﬁ
aryl al kenyl'? - BEHEY™ eXERY ’%RI CHOHng CH
(OR~hJ Rs, CO\QRB%tYHY\HC@Q@CtYnY\HS@ZRGﬂYHWISWb’Dyl SRLundesmgg - SOzR~9,
]:SOzAryI mﬂc@g%cynﬁp mmg@:ﬁie, @@h%ﬁ#ﬂebﬁ% pe - §§HHINRsaRs, or a
S ot an SRR TEIRES 26,00, Loy STy eI Dbl
t oget her with tﬂ?éoéékbbnsaklﬂlm#%llﬁo%me)?léﬁéyht taé‘d%’ébjlf @Fi’an annel at ed
five, six a5 semgna2kylhpnberedlral bosyicle hetdwedanacycl e which may contain
1 to 4 heter Oat%ch@té@&alﬁéyﬂg K‘@Jif&y"}r %lwangyla%ingg af'MaQJidg(?Z;
arylcarbonylamino, nitro, cyano, thiol, and/or alkylthio,
and/or any of the alkyl substituents set out herein.
The terms “arylakyl”, "arylalkenyl”™ and
20 "arylalkynyl"™ as used alone or as part of another group
refer to alkyl, alkenyl and alkynyl groups as described
above having an aryl substituent.
Where alkyl groups as defined above have single
bonds for attachment to other groups at two different
25 carbon atoms, they are termed "alkylene" groups and may
optionally be substituted as defined above for "alkyl".
Where alkenyl groups as defined above and alkynyl
groups as defined above, respectively, have single bonds
for attachment at two different carbon atoms, they are
30 termed "alkenylene groups" and "alkynylene groups”,
respectively, and may optionally be substituted as
defined above for "alkenyl" and "alkynyl".
Suitable alkylene, alkenylene or alkynylene groups
{(CHz)m, (CHz2)pn or (CHz)p (where p can be 1 to 8,
35 preferably 1 teo 5, which includes alkylene, alkenylene or
alkynylene groups as defined herein), may optionally
include 1, 2, or 3 substituents which inciude alkyl,
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R7. Rya Roc R7° Rya Rye Ref Rig Ran and R7~ are independently |ower alkyl;
- 64 17 Septenber 2004 Ra Res Rae Rac Rea Rae Ref Rey and Ra are the
sanme or different and are independently sel ected from hydrogen, alkyl,
aryl, arylal kyl, cycloal kyl, or together with the nitrogen to which they
are attached forman 5 annel ated five, six or seven nenbered heterocycle
which may contain 1 to 4 heteroatons in the ring which are N, 0, S, S0,
and/or 50Z; Ais OQ(CHZ)m S, NH(CHZ)~" or (CH2)" wher elhSeptambeng(id i s
0-2, and a pharmaceutically acceptable salt 10 thereof, all stereoi soners

t her eof , and alilpérgﬂlr uglaqs}tgghs g ﬁ{@ofh dwhif, téﬁq{ofxgl I 91‘6‘11%9 provi sos that
V\/nereAls(CHZtga d 1 n and R3 is al kyl, at
| east one of RI1, ]ng néc ﬁ |§3 6t°¥| 31‘% QZYé?fEF’RBOére OH, at
| east one of Rlalﬁ’lq%ﬁfwlRXWS not hydrogen 20 3) when RZ is nmethyl, R5
is OH and Ra is al kyIE,xaaﬂpllesasf o) of (RHz) R3or awd; R, «1mliehydr ogen: 9)
when RZ is chlo t f and S not hydrogen;
5) when Rz |2 giﬁﬁglaetn éﬁa aggﬁn@eﬁe ﬁ%gg?tsldnotﬁﬁyd’r 0gaR"BY OH, and 6)
when R, R2, R3,__ R RS and R6 are hydrogen, nis not 0; and with the

addi t i onal provi so R wher e’ﬁ“ﬁ‘?“@(*'ﬂﬂ)m‘ﬁ-’ﬁd‘c‘i’z‘l‘s, 1T CERs 7) when RZ is
Cl and mis 0, at least one of RS and R6 is not C 25 2. %The conmpound as
defined in O ai mdy, edu)—-¥—R5 18,3._ The corrpourl1 efined in daiml
wherein Y is heterdaryl. 3084. The conpouhd as defi ned n Craim 1 wherein A
is O(CH )". 5. The corrpound as defined in daiml weerein A35is S. - 65
17 Sept enber 200z{BL0-6. —Zthz)gmﬂrpOtrndﬂza.s—d,ef—l-nmgz-ké —&iL, et m-l wherein Ais
NH(CHZ) m 7. The conpound as defined in Qaiml vvheéle_,ln Ais (CHz) ". 8.
The corrpoun%)]as defi ned |n Caimil haV| ng the structure wherein Ais CHa or
O or guwherein_ CHz;, R is H,
hal ogen, or alkyl, and RZ R a%ﬁ RS at eaji-g%%a%h hydroéégi%ﬂzlo “The conpound

as defined in d ai m®¥shavi ng thé&Structure BB R~ C,Hg
s 7
GHOHCH ™ —CH,—C—CH,— , —(CHy)y— , —(CH,),—~C—CH,—
CH, CH : ’
3 F
CH,
¢ s G
—CH,—CE—CH,— | —"(Cﬂz)z—clm— ; ——c112-—c:H—<i".-— .
15 “Ha ;.
CHy
—_ —Cl—CH— — —_— " - —CH— — CH- —
CH,—CR—~CH—CH, , TCHCH~CH—CH—  —CH-CH,CH, ’
CHy CH, CH4 CHy
OCH,
CH—CH,CH;— = ~~CH0CH;— ~—OCH,CH,~— , —CHMNHCH,—
20
Gy
TNHCHCH;—, —(CHp) j~CF;—, —CH,—N—CH,— or — N~CHCHy—
- CH,

The term "halogen™ or "halo" as used herein alone
or as part of another group refers to chlorine, bromine,
25 fluorine, and iodine, with chlorine or fluorine being
preferred.
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/" AR4 O O HO- HO-~ ~~~OH OH 20 where Rl is hydrogen, hal ogen, or alkyl
or Rl and RO are independently Hor alkyl; R6 is hydrogen, alkyl, R7aO,

CHFzO, CF30 or R7eS. - 66 17 Septenber 2004 11. The conpound as defined.
in CQaim2l having the nae 5 R = x unless otherw se indicated
AR R~R~R R c¢Xx, HxxxxCxi HHHH2- HOCf i aHxHH4- Me0 - 67 structure 17

Sept enber 2004

~x HHHH4- t Hu~x HHHH4- Me SCHx HHHH4- PhCHx HHHH4- HnO~x HHHH4- |1|3r3&MﬁFﬁrtP§r@P@ﬁb<HHHH4-
e SOx CAX HHHH4 - CFx C8x HHHAA4- CFx QCHX HHHH4- OCHX COx HCHX H

* HHH4- OCBx COx Me CHx HHHIERE G pcOREt: 2 Lx - iHa 2 Oer& G RVER EHMH 4 1809r eny| CHXHH
HH3- MeCHXHHHH such as sodium, potassium or lithium and alkallne earth

~3- Me 0 CHX HHHH2- VB QGHY HHEH 5 HH HHHH3- C H

4- OCFLi OCHi C1HHH %ﬁ P ::cu%gl\g/k;e 24 %ﬁ%ﬁ% gh ; n}edgr%)g X HC1HH?
- HO, S- C1~xHC1H HBFMBF HeHxH( 1, 1, 3, 3- ‘

Me, - BU) HH2, £ O x C8x HHVR Dé - iz 0 e MoCHXHERH D HHGH  Elve - y1 68 17

Sept enber 2004-“Aryl” as emplo ed hereln alone or as art of another

~aHHA HH~aHHHCLHCHaHHH CHsHHH HO-ﬁ/E HHVe4- Ve SOs BondHHHH
Ha) z HHHHH~CHs) Z rR/E SERFNHCHa HHHH4
- MeNHCHaHHHH?, 399632 5 RIMTHS HFHRA- WBE)}FKGPJTG—@HHFIFH CRENECHS HMHHEIVENBISHa HHHHA -

Me s h NHCHz HHHHA - g SINRICHZ Hirlebiz-Hvi NHEHE AR 13 n 6 ONHEHa Gzt y3.) 69

100 and may optionally include one to three additional rings

=t
r"

fused to a carbocyclic ring or a heterocyclic ring (such
as aryl, cycloalkyl, heteroaryl or cycloheterocalkyl rings
for example

o .
] - - /
L . L . e , (o] A

15

Ty STy O, {15
a1 L —_— N -

<£:I:;: ,O=<g:[:;: , o ~F NTNF
N Ry PP T i
< I /— N\ i /-—_ l > /_-_ T a
8 [ I} N ' b o

20

and may be optionally substituted through available
carbon atoms with 1, 2, or 3 groups selected from
hydrogen, halo, haloalkyl, alkyl, halocalkyl, alkoxy,
halcalkoxy, alkenyl, triflucromethyl, trifluoromethoxy,

25  alkynyl, cycloalkyl—élkyl, cycloheteroaikyl,
cyclohetercalkylalkyl, aryl, heteroaryl, arylalkyl,
aryloxy, aryloxyalkyl, arylalkoxy, alkoxycarbonyl,
arylcarbonyl, arylalkenyl, aminocarbonylaryl, arylthio,
arylsulfinyl, arylazo, hetercarylalkyl,

30 hetercarylalkenyl, hetercarylhetercaryl, hetercaryloxy,
hydroxy, nitro, cyano, amino, substituted aminoc wherein
the amine includes 1 or 2 substituents {(which are alkyl,
aryl or any of the other aryl compounds mentioned in the
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17 Septenber 2004 *R6 a H unl ess otherw se indicated

AR R R R RSCHWVeHHH4- MeCHVeHHH4 - Et CHVEHHHA - C1 CHVEe HHH4 - Me SCHVE HHHA - MeOMe HHHA -
HOCHVE HHHA - Me SOCHMeHHH4- CF 0CMVe HHHA - CFCHVEHHHA - Ac CHI\/EHHH4 HOCHCHVEe HHH4 - CHF
OHHHMeA4- Et CHHHHME4- CHF

OCHHHHMe HCHHHHME 4 - C1 CHHHHVE 4 - ACCHHHHME 4 - HOCHCHHHHMRA4 - CF

OCHHHHH4 - Ac CHHHHH4 - HOCHHHHHA- CHF O AR RZR R CHHHHH2- P i di ne CHHHHH3-

ri di neHHHH2- Oxazol e - 70 17 Sept enber 2004 17 September 2004
CHHHHH2- Thi azol eCHHHH2- Benzt hi azol e CHHHHH3- Qui nol i ne CHHVEHH2- Oxazol e CHHHHMe
2- Thi azol CI-lHHHI&ah@(az&{@ A2nifhe ¢ Qll.ll@g @rWngedhhpeg .havi ng the
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substituents may be taken together with the nitrogen atom
25 to which they are attached to form l-pyrrolidinyl, 1-
piperidinyl, l-azepinyl, 4-morpholinyl, 4-
thiamorpholinyl, l-piperazinyl, 4-alkyl-l-piperazinyl, 4-
arylalkyl-l-piperazinyl, 4-diarylalkyl-l-piperazinyl, 1-
pyrrolidinyl, l-piperidinyl, or l-azepinyl, optionally
30  substituted with alkyl, alkoxy, alkylthio, halo,
trifluoromethyl or hydroxy.
Unless otherwise indicated, the term "lower
alkylthio™, alkylthio", "arylthio™ or "aralkylthio" as
employed herein alone or as part of another group
35 includes any of the above alkyl, aralkyl or aryl groups
linked to a sulfur atom. ‘
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30 and the like. The above groups may include 1 to 4
substituents such as alkyl, halo, oxo and/or any of of
the alkyl substituents set out herein. In addition, any
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h& ()-)cl108% ~ &t)hyperglycemic agent preferably a biguanide such as
metformin or phenformin or salts thereof, preferably
metformin HCIL.
Where the other antidiabetic agent is a kiguanide,
the compounds of structure I will be -employed in a weight
20 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.
The other antidiabetic agent may also preferably be
a sulfonyl urea such as glyburide (also known as '
glibenclamide), glimepiride (disclesed in U.S. Patent No.
25 4,379,785), glipizide, gliclazide or chlorpropamide,
other known sulfonylureas or other antihyperglycemic
agents which act on the ATP-dependent channel of the p-
cells, with glyburide and glipizide being prxeferred,
which may be administered in the same or in separate oral
30 dosage forms.
The compounds of structure 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.
35 The oral antidiabetic agent may also be a
glucosidase inhibitor such as acarbose (disclosed in U.S.
Patent No. 4,904,769) or miglitol (disclosed in U.S.
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's Rezulln ;, disclosed in U.S. Patent No.
4,572,912), rosiglitazone (SKB), pioglitazone (Takeda),
Mitsubishi's MCC-555 (disclosed in U.S. Patent No.

13 5,594,016), Glaxo-Welcome's GL-262570, englitazone (CP-
68722, Pfizer) or darglitazone (CP-86325, Pfizer,
isaglitazone (MIT/J&J), JTT-501 (JPNT/P&U), L-895645
(Merck}, R-119702 (Sankyo/WL), NN-2344 (Dr. Reddy/NN), or
YM-440 (Yamanouchi}, preferably rosiglitazone and

20 pioglitazone.

The compounds of structure I will be employed in a
weight ratio to the thiazolidinedicne in an amount within
the range from about 0.01:1 to about 100:1, preferably
from about 0.2:1 to about 10:1.

25 The sulfonyl urea and thiazolidinedione in amounts
of less than about 150 mg oral antidiabetic agent may be
incorporated in a single tablet with the compounds of
structure I.

The compounds of structure I may also be employed

30 in combination with a antihyperglycemic agent such as
insulin or with glucagon-like peptide-1l (GLP-1) such as
GLP-1{1-36}) amide, GLP-1(7-36) amide, GLP-1(7-37} (asg
disclosed in U.S. Patent No. 5,614,492 to Habener, the
disclosure of which is incorporated herein by reference),

35 as well as AC2993 (Amylen) and LY-315902 (Lilly}, which
may be administered via injection, intranasal, or by
transdermal or buccal devices.
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The other antidiabetic agent may alsc be a PPAR

25 o/y dual agonist such as AR-HO39242 (Astra/Zeneca), GW-
409544 (Glaxo-Wellcome), KRP297 (Kyorin Merck) as well as
those disclosed by Murakami et al, “A Novel Insulin
Sensitizer Acts As a Coligand for Peroxisome
Proliferation - Activated Receptor Alpha (PPAR alpha) and

30 PPAR gamma. Effect on PPAR alpha Activation on Abnormal
Lipid Metabolism in Liver of Zucker Fatty Rats”, Dlabetes
47, 1841-1847 (1998), and in U.S. provisional application
No. 60/155,400, filed September 22, 1999, (attormey file
LA29}) the disclosure of which is incorporated herein by

35 reference, employing dosages as set out therein, which
compounds designated as preferred are preferred for use

herein.
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- 810% 1} & ()- Q HW099/6'7279 (PROBIODRUG), W099/67278 (PROBIODRUG),
WO99/61431 (PROBIODRUG), NVP-DPP728A (1-i{[2-{(5-
cyancpyridin-2-yl)amino] ethyl] amino]acetyl] -2-cyano- (S} -
pyrrolidine) (Novartis) (preferred) as disclosed by
Hughes et al, Biochemistry, 38(36), 11597-11603, 1999,

15 T8L-225 (Eryptophyl-1,2,3,4-tetrahydroisoquinoline~3-
carboxylic acid (disclosed by Yamada et al, Bioorg. &
Med. Chem. Lett. 8 (1998) 1537-1540, 2-cyancpyrrolidides
and 4-cyanopyrrolidides as disclosed by Ashworth et al,
Bicorg. & Med. Chem. Lett., Vol. 6, No. 22, pp 1163-1166

20 and 2745-2748 (1996) employing dosages as set out in the
above references.

The meglitinide which may optionally be employed
in combination with the cohpound of formula I of the
invention may be repaglinide, nateglinide (Novartis) or

25 KAD1229 (PF/Kissei), with repaglinide being preferred.

The SGLT2 inhibitor of formula I will be employed
in a weight ratio to the meglitinide, PPAR y agonist,
PPAR o/y dual agonist, aP2 inhibitor or DP4 inhibitor
within the range from about 0.01:1 to about 100:1,

30 preferably from about 0.2:1 to about 10:1.°

The hypolipidemic agent or lipid-lowering agent
which may be optionally employed in combination with the
compounds of formula I of the invention may include 1,2,3
or more MTP inhibitors, HMG CoA reductase inhibitors,

35 squalene synthetase inhibitors, fibric acid derivatives,
ACAT inhibitors, lipoxygenase inhibitors, cholesterol
absorption inhibitors, ileal Na'/bile acid cotransporter
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i110% & ()- :HFEBlhrdbers)) -upBEehlavE q oMYy Yecerrs)] xotivitys bd%e& () - 10u
10u 10u H&ﬁﬁO%hc&d(ée&Eééﬂ¥ﬁht& (And@Y sl @FBo&ifdc adidl@f@8adyivatives
YYYYYYY| [ <0% 9&&f()-- \*1096&f() 10% & ()- 10% . & ()- VH 10%

& ()- 10%&&'() ZZ|[:j]<01 ! 9c 109%&' ()-- H49c_ 10%& )- | 9c¢ 109%&' () -
9c 10% & ()- 10% & ()¥T Pmbe}toﬁzzwzzzeésﬁwrl ipcledR PR () -

6\ &109%d.&' ( )5-! A&ﬁ@%id:(n)s ]discle¥ed {1y -uld.} tafled (No. B1696 8812),- SZE.
LE[F%OZ/YSJ ] (<;31 Patdf? & (s, Ro19%, #& ) patbd0% (s, 712579 & () -V -

Patent No. 5,760,246, U.S. Patent No. 5,827,875, U.8.
Patent No. 5,885,983 and U.S. Application Serial No.
09/175,180 filed October 20, 1998, now U.S. Patent No.

10 5,962,440. Preferred are each of the preferred MTP
inhibitors disgclosed in each of the above patents and
applications.

All of the above U.S8. Patents and applications are
incorporated herein by reference.

15 Most preferred MTP inhibitors to be employed in
accordance with the present invention include preferred
MTP inhibitors ag set out in U.S. Patent Nos. 5,739,135
and 5,712,279, and U.S. Patent No. 5,760,246.

The most preferred MTP inhibitor is 9-[4-~[4-[[2-

20 (2,2,2-Trifluoroethoxy)benzoyllamine] -1-piperidinyl]

butyl] -N- (2,2, 2-triflucroethyl) - 9H-fluorene-9-carboxamide

The hypolipidemic agent may be an HMG Col
25 reductase inhibitor which includes, but is not limited
to, mevastatin and related compounds as disclosed in U.S.
Patent No. 3,983,140, lovastatin (mevinolin) and related
compounds as disclosed in U.S. Patent No. 4,231,338,
pravastatin and related compounds such as disclesed in
30 U.3. Patent No. 4,346,227, simvastatin and related
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Hs10% d & () - S SCHRIRBGIR Y F- oFrkavodoy & $31.9B8ccEbteread2210 s10 10
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& ()- 5 H, 10037 (1°% ’ﬁ FO/@X ey Ne- ﬁ THELSBEPYTATONS FOGROES - (
H, 10988& () - ( Pﬁkkk‘@lﬁf@@b@%ﬂe ‘#ﬂ#s%@%/l&' Mi&ctpsed [ id#Hsz%d 09B&B& () -
I | Hts=%40% &Fp&tént .Nd #95¥8%10, indene analogs of mevalonolactone
' 15 derivatives as disclosed in PCT application WO 86/03488,
6- [2- (substituted-pyrrol-1-yl) ~alkyl)pyran-2-ones and
derivatives thereof as disclosed in U.S. Patent No.
4,647,576, Searle's SC-45355 (a 3-gubstituted
prentanedioic acid derivative) dichloroacetate, imidazole
20 analogs of mevalonolactone as disclosed in PCT
application WO 86/07054, 3-carboxy-2-hydroxy-propane-
phosphonic acid derivatives as disclosed in French Patent
No. 2,596,393, 2,3-disubstituted pyrrole, furan and
thiophene derivatives as disclosed in European Patent
25 Application No. 0221025, naphthyl analogs of
mevalonolactone as disclosed in U.S. Patent No.
4,686',23'7, octahydronaphthalenes guch as disclosed in
U.S. Patent No. 4,459,289, keto analogsz of mevinolin
(lovastatin) as disclosed in Buropean Patent Application
30 No.0,142,146 A2, and quinoline and pyridine derivatives
disc¢losed in U.S. Patent No. 5,506,219 and 5,691,322.
In addition, phosphinic acid compounds useful in
inhibiting HMG CoA reductase suitable for use herein are
disclosed in GB 2205837.
35 The sgualene synthetase inhibiltors suitable for
use herein include, but are not limited to, o-phosphono-
sulfonates disclosged in U.S. Patent No. 5,712,396, those
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1099 () - |3 pt 4 enkUne0 4,8710%R& e3d 4,9PA%BE8A(3nrd in Biller, S.A.
Neuenschwander, K., Ponpipom, M.M., and Poulter, C.D.,
Current Pharmaceutlical Desgign, 2, 1-40 {1996} .°

In addition, other sgualene synthetase inhibitors
suitable for use herein include the terpenoid

10 pyrophosphates disclosed by P. Ortiz de Montellano et al,
J. Med. Chem., 1977, 20, 243-249, the farnesyl
diphosphate analog A and presqualene pyrophosphate (PSQ-
PP) analogs as disclosed by Corey and Velante, J. Am.
Chem. Soc., 1976, 98, 1291-1293, phosphinylphosphonates

15 reported by McClard, R.W. et al, J.A.C.8., 1987, 1039,
5544 and cyclopropanes reported by Capson, T.L., PhD
dissertation, June, 1987, Dept. Med. Chem. U of Utah,
Abstract, Table of Contents, pp 16, 17, 40-43, 48-51,
Summary.

20 Other hypolipidemic agents suitable for use herein
include, but are not limited to, fibric acid derivatives,
such as fenofibrate, gemfibrozil, clofibrate,
bezafibrate, ciprofibrate, c¢linofibrate and the like,
probucol, and related compounds as disclosed in U.S.

25 Patent No. 3,674,836, prcbuccl and gemfibrozil being
preferred, bile acid sequestrants such as cholestyramine,
colestipol and DEAE-Sephadex (Secholex®, Policexide®), as
well as lipostabil (Rhone-Poulenc), Eisai E-5050 (an N-
substituted ethanolamine derivative), imanixil (HOE-402),

30 tetrahydrolipstatin (THL)}, istigmastanylphos-
phorylcholine (SPC, Roche), aminocyclodextrin (Tanabe
Seiyoku), Ajinomoto AJ-814 (azulene derivative),
melinamide (Sumitomo), Sandoz 58-035, American Cyanamid
CL-277,082 and CL-283,546 (disubstituted urea

35 deriwvatives), nicotinic acid, acipimox, acifran,
neomycin, p-aminosalicylic acid, aspirin,
poly(diallylimethylamine) derivatives such as disclosed in
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& ()- G@BIO%Xla.f ltqq g§(§LSClosed in, Drugs of the Future 24,
9-15 (1999), (Avasimibe); “The ACAT inhibitor, Cl-1011 is

effective in the prevention and regression of aortic
fatty streak area in hamsters”, Nicolosi et al,

10 Atherosclerosis (Shannon, Irel). (1998), 137(1), 77-85;

‘ "The pharmacological profile of FCE 27677: a novel ACAT
inhibitor with potent hypolipidemic activity mediated by
selective suppression of the hepatic secretion of
ApoBl00-containing lipoprotein”, Ghiselli, Giancarlo,

15 Cardiovasc. Drug Rev. (1998}, 16{(1), 16-30; “RP 73163: a
bicavailable alkylsulfinyl-diphenylimidazole ACAT
inhibitor”, Smith, €., et al, Bioorg. Med. Chem. Lett.
(1996), 6(1), 47-50; “ACAT inhibitors: physiologic
mechanisms for hypolipidemic and anti-atherosclerotic

20 activities in experimental animals”, Krause et al,
Editor(sg) : Ruffolo, Robert R., Jr.; Hollinger, Mannfred
A., Inflammation: Mediators Pathways {1995), 173-98,
Publisher: CRC, Boca Raton, Fla.; “ACAT inhibitors:
potential anti-atherosclerotic agents”, Sliskovic et al,

25 Curr. Med. Chem. {(1994), 1(3), 204-25; “Inhibitors of
acyl-CoA:cholesterol O-acyl transferase (ACAT) as
hypocholesterclemic agents. 6. The first water-soluble
ACAT inhibitor with lipid-regulating activity. Inhibitors
of acyl-CoA:cholesterol acyltransferase (ACAT). 7.

30 Development- of a series of substituted N-phenyl-N'-[(1-
phenyleyclopentyl)methyl]ureas with enhanced
hypocholesterolemic activity”, Stout et al, Chemtracts:
Org. Chem. ({1995), 8(6), 359-62, or TS-962 (Taisho
Pharmaceutical Co. Ltd).

35 The hypolipidemic agent may be an upregulator of
D2 receptor activity such as MD-700 (Taisho
Pharmaceutical Co. Ltd) and LY295427 {(Bli Lilly).
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& ()- H6\/dW0Y&ef}vasihrigl 0%k agag)at|in B¥81TD- 452I2V' 10% Bl& ()-@
HV*10%Vdé& () - @ < The above-mentioned U.S. patents are incorporated
herein by reference. The amounts and dosages employed
will be as indicated in the Physician's Desk Reference
and/or in the patents set out above.
15 The compoundz of formula I of the invention will
be employed in a weight ratio to the hypolipidemic agent
(were present}, within the range from about 500:1 to
about 1:500, preferably from about 100:1 to about 1:100.
The dose administered must be carefully adjusted
20 according to age, weight and condition of the patient, as
well as the route of administration, dosage form and
regimen and the desired result.
The dosages and formulations for the hypolipidemic
agent will be as discleosed in the various patents and
25 applications discussed above.
The dosages and formulations for the other
hypolipidemic agent to be employed, where applicable,
will be as set out in the latest edition of the
Physicians' Desk Reference.
30 For oral administration, a satisfactory result
may be obtained employing the MTP inhibitor in an
amount within the range of from about 0.01 mg/kg to
about 500 mg and preferably from about 0.1 mg
to about 100 mg, one to four times daily. 7
35 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
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atorvastatin, fluvastatin or cerivastatin in dosages
employed as indicated in the Physician's Desk Reference,
such as in an amount within the range of from about 1 to
2000 mg, and preferably from about 4 to about 200 mg.

10 The squalene synthetase inhibitor may be employed
in dosages in an amount within the range of from about 10
mg to about 2000 mg and preferably from about 25 mg to
about 200 mg.

A preferred oral dosage form, such as tablets or

15 capsules, will contain the HMG CoA reductase inhibitor in
an amount from about 0.1 to about 100 mg, preferably Ffrom
about 5 to about 80 mg, and more preferably from about 10
to about 40 mg.

A preferred oral dosage form, such as tablets or

20  capsules will contain the squalene synthetase inhibitor
in an amount of from about 10 to about 500 mg, preferably
from about 25 to about 200 mg.

The other hypolipidemic agent may also be a
lipoxygenase inhibitor including a 15-lipoxygenase (15-

25 LO} inhibitor such as benzimidazole derivatives as
disclosed in WO 97/12615, 15-L0 inhibitors as disclosed
in WO 97/12613, isothiazolones ag disclosed in
WO 96/38144, and 15-I10 inhibitors as disclosed by
Sendobry et al “Attenustion of diet-induced

30 atherosclerosis in rabbits with a highly selective 15-
lipoxygenase inhibitor lacking significant antioxidant
properties”, Brit. J. Pharmacology (1997) 120, 1199-1206,
and Cornicelli et al, “15-Lipoxygenase and its
Inhibition: A Novel Therapeutic Target for Vascular

35 Disease”, Current Pharmaceutical Design, 1999, 5, 11-20.

The compounds of formula I and the hypolipidemic
agent may be employed together in the same oral dosage
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combination and work up gradually to a high dose
combination.

The preferred hypolipidemic agent is pravastatin,

10 simvastatin, lovastatin, atorvastatin, fluvastatin or
cerivastatin.

The other type of therapeutic agent which may be
optionally employed with the SGLT2 inhibitor of formula I
may be 1, 2, 3 or more of an anti-obesity agent including

15 a beta 3 adrenergic agonist, a lipase inhibitor, a
serotonin (and dopamine) reuptake inhibitor, a thyroid
receptor beta drug and/or an ancrectic. agent.

The beta 3 adrenergic agonist which may be
optionally employed in combination with a compound of

20 formula I may be AJ9677 (Takeda/Dainippon)}, L750355
(Merck), or CpP331648 (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, with
AJ9677, L750,355 and (CP331648 being preiferred.

. 25 The lipase inhibitor which may be optionally
employed in combination with a compound of formula I may
be orlistat or ATL-962 (Alizyme}, with orlistat being
preferred.

The serotonin (and dopoamine} reuptake inhibitor

3¢ which may be optionally employed in combination with a
compound of formula I may be sibutramine, topiramate
{Johnson & Johnson) or axokine (Regenercn), with
sibutramine and topiramate being preferred.

The thyroid receptor beta compound which may be

35 optionally employed in combination with a compound of
formula I may be a thyroid receptor ligand as disclosed
in WQ97/21993 (U. Cal SF), W093/00353 {(KaroBiec) and
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formula I or in different dosage forms, in dosages and
10  regimens as generally known in the art or in the PDR.

In carrying out the method of the invention for
treating diabetes and related diseases, a pharmaceutical
composition will be employed containing the compounds of
structure I, with or without other antidiabetic agent(s)

15 and/or antihyperlipidemic agent(s) and/or other type
therapeutic agents in association with a pharmaceutical
vehicle or diluent. The pharmaceutical composition can
be formulated employing conventional solid or liquid
vehicles or diluents and pharmaceutical additives of a

20 type appropriate to the mode of desired administration,
such as pharmaceutically acceptable carriers, excipients,
binders and the like. The compounds can be administered
to mammalian species including humans, monkeys, dogs,
etc. by an oral route, for example, in the form of

25 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 about 10 to about 500 mg

30 of a compound of formula I. The dose for adults is
preferably between 10 and 2,000 mg per day, which can be
administered in a single dose or in the form of
individual doses from 1-4 times per day.

A typical injectable preparation is produced by

35 aseptically placing 250 mg of compounds of structure I
into a wvial, aseptically freeze-drying and sealing. For
use, the contents of the vial are mixed with 2 mL of
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Assay for SGLT2 Activity

The mRNA sequence for human SGLTZ (GenBank

10 #M95549) was cloned by reverse-transcription and
amplification from human kidney mRNA, using standard
molecular biclogy techniques. The ¢DNA seguence was
stably transfected into CHC cells, and clones were
assayed for SGLT2 activity essentially as described in

15 Ryan et al. (1994). Evaluation of inhibition of SGLTZ
activity in a clonally selected cell line was performed
essentially as described in Ryan et al., with the
following modifications. Cells were grown in 96-well
plates for 2-4 days to 75,000 or 30,000 cells per well in

20  F-12 nutrient mixture {Ham's F-12), 10% fetal bovine
serum, 300 ug/ml Geneticin and penicillin-streptomycin.
At confluence, cells were washed twice with 10 mM
Hepes/Tris, pH 7.4, 137 mM N-methyl-D-glucamine, 5.4 mM
KCl, 2.8 mM CaCl,, 1.2 mM MgSQO,. Cells then were

25 incubated with 10 pM [C]AMG, and 10 pM inhibitor (final
DMSO =0.5%) in 10 mM Hepes/Tris, pH 7.4, 137 mM NaCl, 5.4
mM KCl, 2.8 mM CaCl,, 1.2 mM MgsSO, at 37°C for 1.5 hr.
Uptake assays were gquenched with ice cold 1X PBS
containing 0.5 mM phlorizin, and cells were then lysed

300 with 0.1% NaCH. After addition of MicroScint
scintillation fiuid, the cells were allowed to shake for
1 hour, and then [*!C]AMG was quantitated on a TopCount
scintillation counter., Controls were performed with and
without NaCl. For determination of ECs; values, 10

35 inhibitor concentrations were used over 2 log intervals
in the appropriate response range, and triplicate plates

were averaged across plates.
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Ryan MJ, Johnson G, Kirk J, Fuerstenberg SM, Zager RA and
Torok-Storb B. 1894. HK~2: an immortalized proximal
tubule epithelial cell line from normal adult human

5 kidney. EKidney International 45: 48-57.

The following Working Examples represent preferred
embodiments of the present invention. BAll temperatures
are expressed in degrees Centigrade unless otherwise

10 indicated.

Example 1
Ne

avs

O

o
HO
HON Y “/oH

OH

A, 4-Methyl-2'-hydroxybenzhydrol

15 To a 500ml round bottom  £lask containing 100 mlL of
THF under Ar was added commercial 1 M p-methylphenyl

magnesium bromide/EBt,0 (100 mlL, 100 mmol). Subsequently,
salicylaldehyde (4.9 g, 40.3 mmol) was added dropwise in
four equal portions spaced over 2 hr. After 20 min, once

20 HPLC analysis revealed the aldehyde to be consumed, the
reaction was quenched by dropwise addition of 26 ml of
.sat'd.ﬁﬂhcl/ng to pfoduce 2 white paste. To this
suspension was added 200 mlL of PhMe and sufficient H,O to
permit stirring. The organic layer was decanted

25 whereupon the white paste was triterated a second time
with 1:1 THF/PhMe. After decanting, the combined organic
layers were concentrated using a rotary evaporator to
obtain 9.7 g of crude 4-methyl-2'-hydroxybenzhydrol.
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B. 2-(4’-Methylbenzvyl)phenol
To a solution of crude Part A 4-methyl-2'-

hydroxybenzhydrol (9.7 g containing no more than 40 mmol)
in 175 mL of MeOH was added 0.59 g of 10% P4d/C and 1.75
S5 wh of TFA. The suspension was stirred for 40 hr under 1
atmos. H,, filtered through celite and concentrated to
vield 8.6 of crude 2-(4'-methylbenzyl)phenol as an oil.

C.
Me

S

O

0
AcQ
AcOV “Yoac

10 OAc

A mixture of Part B 2- (p-methylbenzyl)phenol (8.6
g, containing no wmore than 37 mmol), 2,6-di-t-butyl-4-
methylpyridine (10.6 g, 52 mmol), 2,3,4,6-tetra-O-acetyl-

15 o-D-glucopyrancsyl bromide (17.5 g, 43 mmol) in 270 mbk
CH,C1, was stirred until homogeneous prior to cooling to
ge. After addition of AgOTE (12.2 g, 47 mmol) to the
cold solution, the reaction was gtirred 1 hr prior to
addition of additional 2,3,4,6-tetra—0O-acetyl-o-D-

20 glucopyranosyl bromide (7.6 g, 18 mmol) and AgOTE (6.5 g,
25 mmol) . An additional 100 mL of CH,Cl, was required to
dilute the suspension to maintain stirring. After 30
min, the suspension was directly loaded on a silica gel
column which was eluted initially with 25% EtOAc/hexane.

25 The undesired minor o anomeric product eluted first
followed by desired title P-0O-glucoside tetraacetate as
the eluant increased from 25-35% EtOAc/hexane. After
concentration, the crude product, dissclved in the
minimum EtOAc, was induced to crystallize by addition of

30 hexane. A total of 8.25 g of pure desired title beta

isomer plus "3 g of impure material was obtained.
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To a solution of Part C compound (8.25 g, 15 mmol)

5 in 35 mL of CH,Cl, was added MeOH (200 ml) followed by 0.7
mL of 1 N NaOH in H,0. After 2 hr, when the reaction was
complete as determined by HPLC, the volatiles were
removed using a rotary evaporator. The residue, dissolved
in a 1:10:10 mixture of H,0/CH,C1,/MeOH (42 mI) , wasg

10 diluted with CH,Cl, (400 mL) and subsequently loaded onto
a silica gel column. The desired product (5.68 g), after
elution with 5-7% of MeOH/CH,Cl, and removal of the
volatiles, was isolated as a white solid.

15 'H NMR (400 MHz, CD,0D) § 7.15-7.08 (m, 4H), 7.05 (m, 3H),
.91 (m,1H),4.93 (d, 1H,obscured), 4.04 {d, 1H, J=14 Hz),
3.95 (4, 1H, J=14 Hz), 3.88 (4, 1H, J=12 Hz), 3.68 (dd,
1H, J=12, 3 Hz), 3.52-3.36 (m, 4H), 2.27 (s, 3H).

20  HPLC retention time: 6.88 min, Zorbax C-18 4.6x75mm, 2.5
mL/min, detection at 220 nm, 8 min gradient 0-100% B hold
3 min at 100% B. Solvent A: 10% MeOH/H,0 + 0.2 % H,PO,.

Solvent B: 90% MeOH/H,0 + 0.2 % H,PO,.

25  Anal caled for C,H,,0, LC-MS (M+Na) 383
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Example 2

O

HO o
HOW “on

OH

A. 2-(4'-Ethylbenzyl)phenol
5 A 60% dispersion of NaH/mineral oil (144 mg, 3.6

mmol) under Ar was added dropwise to a stirred solution
of phenol (284 mg, 3 mmol) in PhMe (15 mL). After 10 min,
p-ethylbenzyl chloride (1.23 g, 5.3 mmol) in PhMe (2 mi)
was added prior to heating the reaction for € hr at 80°.
10 After cooling, the volatiles were removed using a rotary
evaporator and the residue dissolved in 15 mL of MeOH.
The MeOH solution was extracted 4 x with hexane prior to
concentration. The resulting residue was dissolved in
1:1 EtOAc/H,Q0 (100 mL), the pH adjusted to 5 and the two
15 phases separated. After drying over Na,50, and removal of
the EtOAc, 390 mg of crude title 2-(4'-ethylbenzyl)phenocl
was obtained. Prep HPLC yielded 275 mg of clean 2-(4'-

ethylbenzyl)phenol.
20 B.
o
0
HO °
HOV " “YoH

A suspension of 2- (4'-ethylbenzyl)phenol (212 mg,
1 mmol), 2,3,4,6-tetra —O-acetyl- o -D-glucopyranosyl
25  bromide (822 mg, 2 mmol), and Ag,0 (232 wmg, 2 mwmol) in 4
mL lutidine was stirred for 14 hr at 20°. Since the
conversion was 80% complete by HPLC, an additional
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z@OY& ()-s/z@O% ()-s/z@OY& ()-s/ ZZATmEe( B- s/ 9999999 ?z75z@ 0% @ O%&' () -
s/ z@OYR' ()-s/z@OY&R' ()-s/z@O¥%' ()-s/z@O% ()M z@ 0%, ()-s/9999999nN. zZ5
z@OY&R ()-s/z@O% ()-s/z@O¥& ()-s/z@Q¥%& (ﬁ%z@O%&' ()-s/5W099: ::

DM zZ5z@0%& () - s/ Z@O%&' ()-s/ Z@ 0%

z@OY ()-s/z@OY& ()-s/:::::: :1-2Z52@R%RP () -s/ 5W

2@0%& () s/ z@OY& () - s/z@O%& () sl z '.«f (
& (*:-:/1:3: _?2Z5z2@ 0% @OYE' () H® "()-s/z@OY&' ()-s/z@O%&' ()-s/z@O
% O)- s/z@O%& ()-s/3:4:7:=:2: ADn Nz Z Z/@.O/& ()-s/z@O0%&' ()-s/z@O% ()-s
| z@OY%& ()-s/z@O%& ()-s/5W Ho

D:J:N: O R %sZ: M 2Z52 @O%&' () - s/ z@OY&PY) -s/ z@OWY& ()-s/5W

z@O%&' () - S/SZ@.O%& () s/Z \: 'd"h"‘l‘"l‘"l"‘TZ‘Sz@'OW‘g-) s/-5W

. 2~Benzyloxy-4'-methyldiphenyl ether

A mixture of 2-benzyloxyphenol (5 g, 2.49 mmol),
Cu(OAc), (452 mg, 2.49 mmol), p-methylphenylboronic acid
(339 mg, 2.49 mmol), and activated 4A° molecular sieves
30 {10 g) in CH,C1l, (8 mL) was stirred for a few minutes
prior to the addition of Et,N {(1.26g, 12.5 mmol) followed
by pyridine (0.99 g, 12.5 mmol. After stirring for 20
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z@O%&' ()-s/z@OY ()-s/z@OY& ()-s/z@OY& ()-s/l:r:t:v:iy:~: ?27Z52@0% @0
%R ()-s/z@OW& ()-s/z@OW& ()-s/z@O¥& ()-s/z@OW& ()-s/z@OW& ()-s/:::::::
NN. zZ5z2@0%&' ()-s/z@O0%& ()-s/z@O0¥& ()-s/z@O% ()-s/z@O0%& ()-s/5W
ciriiiimMzZ5z@O0% () -s/ z@OYR () -s/ z@OY%&' () -s/5W

z@QOY' ()-s/z@OY' ()-s/:::::::1-2Z52@0%&' ()-s/5W

z@OYR ()-sS/z@OY ()-s/z@OYR' ()-s/z@OY&K ()-s/::::::: 22Z5z@ 0% @O0%&' () -
s/ z@OY%&' ()-s/z@O%& ()-s/ z@O%& ()-s/z@O0%&' ()-s/z@ob&Septamber. 2004 nN. zz5
z@QOY& ()-s/z@O%& ()-s/z@OY%& ()-s/z@O%& ()-s/z@O%& ()-s/5W

Do M 2Z5Z0 %R Yeart g0 s Fidtergrh vk oydls/hite which was

z@O%& ()-s/ zCed Mwish: ci,Cl, . |-’IZ1€5Z@1Q°/&e( was/ EMcentrated and the

zZ@O%&' () - s/z )
o 97757@ f/’%l‘%z/eﬁ%é‘@%%aéﬁo gi-gsé/§L %wiéi)u 6ok ( ;8 2@O0%: ()-s
| Z@LOY%&' () - s/ ;Et@pe bcex)ane E9 fmSG & (§t1 fgsired title —
zf F: 109%& ()5 7 @ 038 A )Loxy5W -methyldiphenyl ether.

;>:A CE G |;_?F5z@L0%0%! () - 10% () 10% () - 10% () - 109%& () - 109%& ()-I;
R S V:\: A gG FLO%&! ( - 109&: () : ) 1Q%& (- bdfjk
_#:c _r10%& ()-109%& Cy- 163 IS £ x {0}
_r10%! () - 10% () - 1ocmsp;tun_m@c(f) P&@@/@(qm@@%ﬂ(ﬁﬁ}o mg, 0.96 mmol)

109%& %& UR' 0 VR (Y -rrrrrr q
:; 109&: 8 W&”‘E‘%‘e’i e 5818 ev/& L fﬁ%}%}u@n Bef filtered

L5055 9G ; 1098t pyoudinged t:e;ow}@ wag SYHSEepS 1 OtghEr. with MeOH,. ¢
r109& () - 109Rahid - Gk, ()-R]a@.&(ﬁai( JoflAUR' §divent; yietk:& 190 mg of

:r 101/%9(6‘) igggt%glel%o/ﬁy%))r %g(y?“ -(Y§Et%1gg{§‘lé0‘3/ ((y(j&t{i%‘y& () -<<<<<<< #;cC
_r 109&' ()-109%&' ()-10%&' ()-109& ()-109%&' ()-<<$<&<(<*<, <dD;c

r109%& () - 10% ()- 109& ()- 109%& () - 10%& () - 10%& () -, <2<6<7<: <@B<gG :
T0%& ()- 109%& ()- 109%& ()-:c _r10%&: ()- 10%&: () -BsMEF<H<MKQ<R<_#: c

_r10%&' ()-10%& ()-10%& () - 109%& ()- 109%& -R<] <_<a<c<dD; ¢
r109& ()- 109& ()- 109& ()- 109& ()- 109& () 1098

() - c<nxg<r <u<~<<gG ;
109%& ()-109&' ()-109%& ()-;c _r10% ()-1 O - <<<<<<<_#; ¢
r109& ()-10%& ()-10%& ()-109%& () - 10%& ( -<<<<<<<a@c _r 9!-10%& () -
10%& ()- '109%& ()- J 109&' ()-t <udh<

610%& ()-10101010%& () - VSI0%& () - M
0%& () - quVlO%&() q! F OH

910%&' () - <====! =" =%gK+@RV10%& () ’i?\

pPlOY& () - %&=) =*=- =. =1=2=| LO@VIG‘?&"(‘)‘—Q""RVICW&"(;- gq' RV10%&' é/%‘ gq! RV10%&' () -

q! RVlO%& ()-9g! RVlO‘V&F()S-U@'PRVEQ‘DRL C(O)TIPQ'"-QQ@'% HaK | B CRmBOURI10 Y- g! RV10%&
0.47 mmol), 2,3,4,6-tetra—-0- acetyl a D- glucopyranosyl

()-q!

c9yi TRV10% o RY109&, ()1 9L OF ReTo Vekohigh= A . |
AV10%&: () - ?IO(R{/ %Sﬁy%% ﬁa% %a %G%\‘“Evl %/‘e%: /& ()%@igzr =§)= 2
H( ORV10%&: () - qERO1BY&Y ldcfmmaﬁ/@t(l)rraﬂﬁﬂ’b ‘a‘F FS?low&S&)‘Calth

c9yi Tv=x=} ====zeGcORMI 94 (SP«qt&hﬂI% by - BRL,C analys:.s, additional
ééykfw?%f‘é&é’jéiww&%@a‘@' R ‘%)”‘éf: _____ 6%& (M’%“ﬂm& RU10%E ()
c9yi T=====25 Gtwlgmt(j)orqlcpvmgwq )ﬁoq'l 3 more hours After cooling,

c9yi TqRVlO%& (- o RYLOPARE (mr) QWvRY 1084 ( pr b F+e=3=Br QR aCRVARIR () - ! RV10

o] Y e (%Egﬁ,/%ﬁfrﬁ G BhE O Ll RE Quiedds Urazes WRRRVIONE ()

coyi T:::::::gG“’RVTB@’&”J(t)h LEW TR (a. , and brlne prior to drying

c9yi TQRV10%& ()mv@trwg.@t%& ()\fqéﬂ\tbﬁ&f&al)e lthe=sciwerCRYBOE' ¢RYEOURS0) - q! RV10

% () - q! RVIQU&() og! A g%o%&ftsxn&g RVQ%oo ggQJﬁTEEEEEi’QmRVJ-OO/& 0

ot (- oIt AR G T AT e e

c9y| TRV10%&' () - @ RVL0&&¢9ingnBVLOR, (4)-7qh®RVIDIZ (el @ >*The>/ >1>3>8> ?RVI0Y&
' (RV10%&' () -q! RVI0%& ()-q! RV10%&' ()-q! RVI0%& ()-q! RV10%&' ()-q! RVIO%& ()-q!'8

>9>: >=>@C>E>hH( RV10%& () q! Rv109%& () q! RV109&' () q! Rv109%&' ()-q!;

c9yi TRV10%& () - q! E>GI > N>O>P>S>G RV10%&' () -q!;

c9yi TRVI0%&' ()-q' RV10%& ()-q! RV1I0%&' ()-q! RV10% () - q! SSV>Y>[ >] > >f > ?RVI0OWR

V10%&' ()-q!' RV10%&' ()-q! RV10%&' ()-q' RV10%&' ()-q! RV10%&' ()-q' RV10%& ()-q!f>g>

h>k>n>g>s>hH( RV10%& ()-q! RV10%& ()-q! RV10%& ()-q! RV10%&' ()-q!;

c9yi TRV10%&' () -q! s>u>w>>>>>G RV10%&' ()-q!;

c9yi TRVI0%&' ()-q! RV10%& ()-q! RV1I0O%&' ()-q! RV10%& () -q! >>>>>>> ?RVI0%RVI0%&' (

) q! RVlO%& () q! RVlO%& () q! RVlO%& () q! RVlO%& () q! RV10%&' () - q! >>>>>>>hH(R

IA A IO IA N A IO IA N A IO IA A IO

) - 109& () - <<<<<<<<<{na@ r f

%S() q! RV10%&' () - q! RV10%& () - q! RV1



HV109R& ()-P' HVIOY%& ()-P' HVI0Y%& () - P' EEFBGXGGH ZORES  Hi 109%& () - d

Hi 10% & ()-6! i10%c& ()- T {H610%Q & ()- [ .610% & ()- f 610%

18' () - HEHPHHHVI | { ZORE8 ~ 6HV10%<& ()-d . HV10%&' ()-6 ' HV109%0& ()- |
'V10%&' ()-! @10%D 1D & ()- . Hi 10% & ()-18&JJII+K K{ZORE8 410% 1& ()-d <
1109 1& ()-6! ,10%7>7& ()-C ,10% Y & ()-C V10% & ()-

HVL09%&' () - . Kj KKKKKKKK| obU4 f 610%&' ()- (101 1101 1101 110 1& éé 9* 109%
1& ()- F 8F10% 1& ()- < 65109 1& ()-KKKL:LXLL|[:bU4 &Segtrinber 20 () -

&1 v10%&' ()- &Y v10%& ()-# #10%&' ()- Y s10%&' ()- LMOMUMM/MyM [ : bU4

10% & ()- - ere i B0
)) (10% & () m;@ma herle kLbd0I@ & vrb) LA b g&:olzﬁ %PM 0-

109%&' ()- yl\/| Eg% 101010\ 10% 10%
f2Z109%& () - 657& GRVWRER) N ‘%Eg{l@fﬁ’%(@ ) to 13V,
| S109%& ()- | 1(1)‘%1{(1)12,0)0er(90,@ & S5 ClB reverse phase column eluted 26

610%&' () - | NNNNMYNo£ RES{K ea4OR340%R (Dec:@B 10k @B3109& () -) @310%& () -
) @310% () 5) NNNNNNNADRES/ K_=q1@310%& () - ) @310%& () -) @310% ()-) @310%&

()- )@3310% ()-) @3109%& (& ) NNNNNNNt T4RES/ @8310%& ()-) @310% ()-) @310%&' (
)-) @310% ()-) 0O 0) VN3, |KCD:HB NNINIINRIRIs S3REBHEB3209&: 1 )42 @318%: () - ) @33
109& ()-) @B310%8, (3-87 Keyli@@3109& (9),- thml\iM\iNt SGBE8/3d 0%, () . ;

109& @310% @BILOY& 4 10 4/ 10110) 109%&'
2 T ootk H ST ) MO Rk v e 8

10% ()-/*R 109k “()-/*R 109 ()-/*R 10%&' () - /*R 109 ()-/ f
6109& () - 1GRO000 00sS324/*R 10%& ()-/*R 109%& ()-/*R 109%& ()-/*R
02/& ()-1)/K| §ﬁBLé0:9/§téﬁt1/ QOPD. BIR4AnR W& hitd) Red & Q46" R
109 ()-/1Kl'S R 4.6x75mm, 2.5 mL/min, detection at 220 nm, 8 min gradient
0-100% B hold 3 min at 100% B. Solvent A: 10% MeOH/H,0 +
0.2% H;PO,. Solvent B: 30% MeOH/H,0 + 0.2% H,PO,.
15
Anal Calcd for C,H,,0, Low Res. MS [M+Na] = 385, [M + NH4}

= 380: [2M+ NH4] = 742; [M‘H] = 361, [2M—H] = 723.

Example 4

avs

HOVY “ou
20
A.
' 0
AcO e
AcOV “"oAc
OAc
25 A suspension of 2-nitrophenol (1.67 g, 12 mmol),

2,3,4,6-tetra~0O-acetyl- a-D-glucopyranosyl bromide (4.5 g,
10.9 mmol), and Ag,0 (1.6 g, 7.1 mmol) in 20 mL lutidine
was stirred for 19 hr at 20°. The reaction was diluted
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10%& ()-/*R 109%&' ()-/ O OO OO 0C0S324/*R 109%& ()-/*R 10%& ()-//K| S*R
10% ()-/*R 109%&' ()-/*R 10%& ()-/00204060<0=0@824/ *R 10%& ()-//K| S*R
109 ()-/*R 10%&' ()-/*R 10%& ()-/*R 10%& () -/ @BODOFOHONOOO / 24/ K| S*R
109%&' ()-/*R 109& ()-/*R 10%& ()-/*R 10%& ()-/*R '
109%&' () - / COROTOVOXOZO OdD24/ K| S*R 109%&' ()-/*R 109%& ()-/*R 10%& ()-/*R
10% ()-/*R 109%&' ()-/*R 10%& ()-/_O QdOf OhQ O Ot T424/ *R 10%&'&/*R
109 ()-/*R 109%& ()-/*R 109%& ()-/*R 10%& ()-/ /K|Sl o cLbpeptyraeesaild » R
10%&' ()-/*R 109%& ()-/*R 10%& ()-/*R 10%& ()-//K S*R -
109%&' () - / CO00OBDEB32%W R LEVEH(OL, / 4 FAYREE2d [PHROLOMREE)iYY K| BERex

10%& ()-/*R 10%&5(’111"1_4; QAL 8324 'R agditional CH,Cl,, the combined

rganic fraction was concentrated to yield a vellow
residue. Triteration (4X) with MeOH dissolwved most
5 ilmpurities to yield 4.15 of the desired title 2-

OD

nitrophenyl-0-glucoside,

B.

AcO

AcOV “Yoac

OAc
10

Crude Part A compound (2g), partially dissolved in
35 mL of 2:2:3 THF/DCE/MeOH containing 0.2 g of 10% P4/C,
was stirred for 5 hr under 1 atmosphere H, for 16 hr prior
to filtration through celite. The filtrate, including
15 the MeOH washes of the celite pad, were concentrated to
vield 1.8 of title o-anilino-0O-glucoside.

AcO

AcON “oAc

OAc
20

A mixture of Part B compound (100 mg, 0.23 mmol),
Pd(OAc), (2.5 mg, 0.01 mmol), BINAP (0.8 mg, 0.0014 mmol)
and phenyl triflate (51 mg, 0.23 mmol) were stirred for 5
min in PhMe (1 mL} containing 1 drop of Et;N before adding

25 (Ce,C0, (103 mg, 0.32 mmol). Upon heating to 102°, the

bright yellow solution became red. After 15 hr HPLC
showed a new peak plus residual. An attempt to drive the
conversion by addition of the other reaction components
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10%' ()-/*R 109%& ()-//K S*R 10%&' ()-/*R 109 ()-/*R 10%&' () -/ 00000000324/ *R
10%' ()-//KS*R 10%&' ()-/*R 10%&' ()-/*R 10%&' ()-/*R
109&' () -/ 0000000 / 24/ K| S*R 10%& ()-/*R 109%& ()-/*R 10%&' ()-/*R 109%& ()-/*R
109 () -/ 0000000QdD24/ K| S*R 109%&' ()-/*R 10%&' ()-/*R 109 ()-/*R 10%& ()-/*R
10%' ()-/*R 109%& () -/ O000000Cx T424/ *R 10%&' ()-/*R 10%&' ()-/*R 109%& ()-/*R
10%' ()-/*R 109%& ()-/ /K| SOPPP PPPsS324/*R 10%&' ()-/*R 10%&' ()-/*R
109%& ()-/*R 109%&' ()-//K| S*R 10%& () -/ PPPP P" P$PsS324/ * ¥ Sepkerppey 2¢04
10%&' ()-/*R 109%&' ()-//K S*R 109%& ()-/*R 109& () -/ $P&P( P- P. P2P4P0S324/ *R
10% ()-/*R was not successful. The reaction, after cooling to 20°,

was diluted with EtOAc and filtered through celite. The

filtrate was concentrated and the residue chromatographed

on silica gel using 3:7 EtOAc/hexane to elute 10 mg of

3 desired title product.

D,
s
H
0

HO °

HOY “You
OH

10 Part C tetra acetate (10 mg, 0.019 mmol) was

stirred overnight in 1:2:3 H,O/THF/MeCH (0.6 mL)
containing LiOH (1 mg, 0.023 mmocl). The volatiles were
removed after neutralization with 1 N HC1l. The residue
was purified by Prep HPLC on a YMC S5 Cl18 reverse phase

15 column employing a 10 min. gradient elution (30% to 90%
MeOH/H,0) to cbtain 3 mg of final glucoside after
lyophilization.

‘H NMR {500 MHz, CD,0D) & 3.37-3.52 (m, 4 H), 3.72 (dd, 1
20 H, J=58H=z), 3.89 {dd, 1H, J = 2 Hz), 4.74 (4,1 H, J = 8
Hz), 6.77-7.28 (m, 9 H).

HPLC retention time: 6.2 min, 100 % purity, Zorbax C-18
4.6x75mm, 2.5 mL/min, detection at 220 nm, 8 min gradient
25 0-100% B hold 3 min at 100% B. Solvent A: 10% MeCH/H,0 +

0.2% H,PO,. Solvent B: 90% MeOH/H,0 + 0.2 % H,PO,.

Anal Calecd for C;H,NO, Low Res. MS [M+H] = 348

- 5§ -



10%& ()-//K| S*R 109&' ()-/*R 10%& ()-/*R 10%& () -/ 4P6P8P: P<PBPCP / 24/ K| S*R
1098 ()-/*R 109& ()-/*R 10%& ()-/*R 10%& ()-/*R

109%&' () - / CPGPI PKPMPOPUPAD24/ K| S*R 109%&' ()-/*R 109%& ()-/*R 10%& ()-/*R

10% ()-/*R 109%&' ()-/*R 10%& ()-/ UPVPZP\ P P PbPt T424/ *R 10%& ()-/*R

10% ()-/*R 109%&' ()-/*R 10%& ()-/*R 10%& ()-/ /K| SbPgPhPl PnPpPr PsS324/ *R
10%&' ()-/*R 109& ()-/*R 10%& ()-/*R 10%& ()-//K| S*R

109&' ()-/rPtP| P} PPPPsS324/ *R 10%& ()-/*R 109& ()-/*R 10%Septembry 3064

10%. ()-/*R 109%&' () -/ PPPPPPP0S324/*R 10%& ()-/*R 109%& ()-//K| S*R

18% 8 ;:R 10%&' ()-/*R 109%& () -/ PPPERE®PRO A R 10%& ()-//K SR 10% ()-/*R

o F

Ho\‘- “oH
OH

5 A. 2-Hydroxy-4'-diphenyl sulfide
60% NaH/mineral oil (260 mg, 6.5 mmol) was washed

with pentane twice prior to being suspended with stirring
under Ar in THF (10 mL}) at 0° whereupon neat o-
bromophenol (500 pL, 746 mg, 4.3 mmol) was added. After

10  stirring for 1 hr at 20°, the solution was cooled to -78°
and 1.28 M t-Buli/hexane (3.7 mL, 4.7 mmol) was added.

After 10 min, 3 mL of a THF solution of p-tolyl disulfide

(1.06 g, 4.3 wmol) was added. The reaction was stirred
for 10 min before warming to 0° at which temperature it

15 was maintained for 1 hr. The reaction was quenched by
addition of 2mL of satd ag. NH,Cl prior to dilution with
150 mL of EtOAc. The EtOAc phase was washed with satd
aqg. NH,C1l, dried over MgS8O, and concentrated to yield a
yvellow oil (910 mg). Chromatography on silica gel using

20 5:1 hexane/EtOAc yielded 2-hydroxy-4'-diphenyl sulfide
{555 mg) as a clear oil.

B.
s
0
o
AcO
AcOV “Wone
QAc

25

A solution of Part A compound (300mg, 1.39 mmol),
2,6-di-t-butyl-4-methylpyridine (387 mg, 1.88 mmol),
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109&' ()-/*R 109%& ()-/PPPPPPP_/ 24/ K| S*R 109%& ()-/*R 10% ()-/*R 10% ()-/*R
109& ()-/*R 109%& ()-/ PPPPPPPdD24/ K| S*R 109%& ()-/*R 10% ()-/*R 10%&'() /*R
109& ()-/*R 109& ()-/*R 109%& () -/ PPPPPPPt T424/*R 10%& ()-/*R 10%& ()-/

109& ()-/*R 109%& ()-/*R 10%& ()-/ /K| SPPPPPPPsS324/*R 109%& ()-/*R

109&' ()-/*R 109& ()-/*R 109%& ()-//K| S*R 109%& () -/ PPPPPPPsS324/ * R

109&' ()-/*R 109& ()-/*R 109%& ()-//K S*R 109& ()-/*R

109& () -/ PPPPPQQ0S324/ *R 10%& ()-/*R 10%&' ()-//K| S*R 10#%Bepiembgr 2004
10%' ()-/*R 10%& ()-/ QQ QQRRAX324/*R 10%& ()-//K| S*R 10%& ()-/*R
10%& ()-/*R 10%@%S2,inetrawo—acetyl—a—D—glucopyranosyl bromide (661
mg, 1.61 mmol) in 9 mL C_I-I:LCIL2 was stirred until
homogeneous prior to’ cooling to 0¢). After addition of
AgOTE {456 mg, 1.88 mmol) to the cold solution, the

5 reaction was stirred 2.5 hr prior to addition of
additional 2,3,4,6-tetra—0O-acetyl-a-D-glucopyranosyl
bromide (274 mg, 0.66 mmol) and AgOTf (157 mg, 0.61
mmol) . After 2 hr, the suspension was directly loaded on
a silica gel column which was eluted initially with 1:2

10 EtCAc/hexane. The minor undesired o-anomer {99 mg)
eluted first followed by the desired title tetra-acetoxy-
B-0-glucoside (660 mg).

Me

0.0

O

o
HO
HOW "o

15 OH

Part B tetra-acetate (525 mg, 0.96 mmol) was
stirred 6 hr in 1:2:3 HO/THF/MeOH {9.6 mL)} containing
LiOH (40 mg, 1 mmol). The volatiles were removed after

20 neutralization with 1 N HCl. 20% of residue was purified
by Prep HPLC on a ¥YMC S5 Cl18 reverse phase column
employing a 10 min. gradient elution (50% to 920% MeOH/H,0)
to obtain 24 mg of final glucoside after lyophilization.

25 'H NMR (400 MHz, CD,0D) & 7.29 (m, 2H), 7.18 (m, 4H), 6.88
(m, 2H), 4.98 (d, 1H, J=7.0 Hz), 3.88 (m, 1H), 3.70 {(dd,
14, J=4.8, 11.9), 3.43 (m, 4H), 2.34 (s, 3H}.

HPLC: 6.85 min. retention time; HI=100%; YMC 83 column

30 ODS 4.6x50 wmm; 2.5 wl/min, detection at 220 nm, 0-100%B
over 8 min, hold for 5 min. Solvent A: 10% MeOH/H,0+0.2%
H,PO,. Solvent B: 90% MeOH/H20+0.2% H3PD4.
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109% () -/ QQQQUQ Q*Q / 24/ K| S*R 10%& ()-/*R 10%& ()-/*R 109%& ()-/*R
109&' ()-/*R 10%&' ()-/*Q Q QRAUAQrPQD24/ K| S*R 10%&' ()-/*R 109& ()-/*R
109%&' ()-/*R 109%& ()-/*R 109%& ()-/*R 10%& ()-/9Q QQ@RCQEQHQ T424/*R
109 ()-/*R 10%&' ()-/*R 109%& ()-/*R 10%&' ()-/*R 109& ()-/
/ K| SHQI QKQOQQY Qc(sS324/ *R 109%&' ()-/*R 10%& ()-/*R 10%& ()-/*R
109&' ()-//K S*R 10%& ()-/cQeQyQoQQ QvQpS324/ *R 10%& ( /*R 1OCV&S£$£]//KI S*R
109%&' ()-/*R 109& ()-/*R 10%& ()-/vxQ Q-QQQAB24/ *R 10
109 ()-/*R 10%&' ()-/*R 109%& ()-/*R 10%& () - /m/24/ K] S*R 109 ()-/*R
109%&' ()-/*R 109%& ()-/*R 10%& ()-/*R 10%& ()-/QQQQQQdD24/ K| S*R 10%&' ()-/*R
Anal Caled for C,H,,0,S8 LC-MS: [M+H] 3795, [M+Nal 401,
[2M+Na] 779.

5 Examples 6.to 99

In a manner analogous to that of Examples 1 to 5,
the compounds of the invention in the following table

were prepared.
RS
2
R R /75 “
3 ~
" ‘QA \R5
R“o b
HO
HOY " “oH

10 OH

*{R°= H unless otherwise indicated)

Ex.# A R R? R Rr? R®~ Ms or
LC/MS
(M + H*
6 CH, H E H H H 347
7 CH, " H H B 2~HO 363
8 CH, H H H H 4-MeO 377
9 CH, E H H H 4-tBu 403
10 CH, B H H H 4-Me$S 393
11 CH, H H H H 4-Ph 423
12 CH, H H H H 4-Bno 453
13 CH, E H H H 4-ipPr 389
14 CH, H H H H 4-C1 381
15 cH, H H B H 4-MeS80, 425
16 CH, H H H H 4-CF, 415
17 CH, H H H H 4-CF,0 431
18 CH, E H H H 4-0OCH,CO,H 426
19 CH, H H H H 4 -QCH,C0,Me 435
20 CH, H H H H 4-OCH,CONEt, 476
21 CH, H H H H 4 -OCH,CH,NMe, 434
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109&' ()-/*R 109%& ()-/*R 10%& ()-/*R 10% ()-/*R 10%&' () -/ QQQQQQQ T424/ *R
109 ()-/*R 109%& ()-/*R 109%& ()-/*R 109%& ()-/*R 109%& ()-/
/ K| SQQQQQQQQsT YL4/ *R 1094.0% 10*10* *; 109 & ()-*R 10%& ()-//K| S*R

109 (

) -/ QUQQQQQ_?L4/ *8_10%&' ()-8 _10%& ()-8 _10% ()-8 _10%& ()-8 _109%& ()-

6109 () - QQQQQQXsS3L4/ 8_10%& ()-8_10%&' ()-8_10%& ()-8_10%& () /K =\8 100/&'(
- QOQQOQQsS3L4/ 8_109%&' ()-8_10%&' ()-8 _10%&' ()-/K =\8_10%& ()-

R RoS3L4/8_10%& ()-8_10%&' ()-/K =\8_10%&' ()-8 _10%& ()- STﬁﬁm

109%&

er20

b4 IR

RRRRRRROBLA/ 8_10%& () -/ K_=\8_10%& () - 8_10%& () 8_109& () 8_ 10%&' () RRR

R#R(R) R_/ L4/ K_-; 8_J.U‘V%()- 8 uv/m (ﬁ 7 — &~ R- R/ R1R3
R6R>RADL4/ K_=V8-10p@&: {18110 1oy Yo 24 4 _0%&'() >
R?PRDORFRHRIRLR| 7214/ 8_300&1() %8 1008 Oks=10de )| 8 100@ ()-8 10%& ()-/K =\L
RNRORTRVRXRZR$ S34 4/ 8~ 40%& [ () 5 8_110%8 ()]- 8x109& ' ) | 8_10%&s () -] K =\\ 8110%& () -
ZR R*R_Rf RhRj CAT8_T0%& ()-g 109& ()-8 TO0Y& (- =8~ =8110%&' () -
j R RnRpRqRv Rx ReS314/-85 20044 108 () - Fik 1\ & 1nog e Y- 8110%& () -
xRzR| R~RRRRCBL428_10%&% () -/ KE=\[8_189&')() 58 10%& | ) - 8238%& () - B760% () - RRRR
RRR / L4/ K_=\ 8| 109 () cf_1q%j (|- 8_40% (3 8]1G0@& ()8 _h0%& | -BERRIRRADLA/ K
=\ 8 109&' () 5 i C '0'37&'—(' pa -8 — ()L_ RRRRt T4L4
/8 109&' ()-8_16 181801y 8 10dk )3 1% & 4/ 8_10%&
'()-8_109%& ()18 () -EK \\ 8 10%& () - RRRRERRs PBLA8 10%& () -8_
109& ()-8_10% %) -] K &),8_10%& (|) - 8x10%& () - RRIBRRRROS3RAT 8_10%&sq0) - $_10%& ()
-/ K =\8 10%& () -8_TO0¥%& () 8_10 - R BEAHB—T09R)=HK=8-10%&' () -
10%&' ()-8 100/%41)—3—181&&' () TEsss H B 361
sss /141 K =\ 8] 18%&] ()8 10%# ()|- 8 M0%&' (J- 8 109! () - 8510% |( ) -BSSS$SSSADL 4/
K =\'8_10%& () 182300 &,- 8 [TO§&! |() - 8_10%x() |8 £10P& () zB8_10%&! (3)65$S° S+S- S/ S1
S3St TAL4/ 8_10V& )8 1%t =8 [T0v& ()= 8—10% 8—TOYR ()= 35
S<SBSDSFSHSs SpL21-8l-105%& () - 8% 10 ¢~ 8180l (8l 1007 () -/ _ﬁ""é 109 () - HS
JSPSQEWBYS] Ss 5382/ B_16%&' (|) -B_10%&' () -{8_%0%k' () - K_=\ 8_10%[ ()468_10%&' ()-[S
] S_SdSeSkSnSo$3L4/ B_10%& (}) - 8_1Geaa() -1/ K =\ 8_10%&' () -8_10%& ()-8_10%& ()-nS
0S0SsS} S~-SSBLAT 8 [10%& () -/ K =\|8_1QY& f=5_-UW@#?T?S‘IG@@TTTT8‘13?&T()-SSSS
SSS / L4/ K_=\ 8] g‘é 1R (-8 (F- gl gl (FE8: A5 i) - B8SS$SSSS) peB
/K =\ 8f S109KER [)-T0UA01081710%& (|- nfl 1098 () - 8.5 459
10%& ()-8_10% 49 - 5SSSSSS |?pgB/|K 3 JOUKO £y -| 10%KO& () - 0B 0%UPKOR! () -
1096k 08 () - 0 ) gVIDW L ) ISS bb¢b$bd cB[— TO%XK -
10%K0& () - lo%o&' '%*i 10804cs” T /Kxﬁ 10k o&? ¢ 938,SSSSTT"s;£3pc B/
3-Me,~
Bu}
40 CH, H B MeO B H 277
41 CH, H H MaO H 4 -Me 39.1
43 CH, H H Pro H H 405
43 CH, H H Me H H 361
44 CH, H ' H cl H H 381
45 CH, H H H c1l H 381
46 CH, H H H Me 4-MeS 407
47 CH, H H H Me 4-HO 377
48 CH, H H H Me 4 ~Me 378
49 CH, B R H Me 4-MeS0, 439
50 Bond H H H H H 333
51 {CH,), H H H H H 361
52 (CH,Y, H H H H H 375
53 0CH, H H H H bz 363
54 OCH,CH, H H H H 4-MeQ 407
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109k C&
1096k C&!'
10%k C&
109k C&
109k C&

()-
()-
()-
()-
()-

10%6K0& () - 10%KQ& ()-/KXn  10%Kk0O& ()-
TTTTTTToS3pcB/  10%K0O& ()- 10%KO& ()-/KXn  10%K0& () -
10%K 08 () - TTTTTT! TBpcB/  10%0k0& ()-/KXn  10%KO& () -
10%K 08 ()- 10%KO& ()-! TST&T(T*TOTLT_/ pcB/ KXn
17 September 2004
55 NH H H H H 4 -Me 38l o
56 NHCH, = H H H H 362
57 NHCEH, H H ‘H H 4 -Me 376
58 NHCH, H H H H 2,3-Benzo 412
59 NHCH, H H H H 4-MeO 392
60 NHCH, H H H H 4-CF, 430
61 NHCH, H H H H 3-Me 376
62 NHCH, H H H H 4- Me,N 405
63 NHCH, . H H H H 4-Mes 408
64 NHCH, H H H H 2-Me 376
65 NHCH, H H H H 2,3-0CH,0 406
66 NHCH,CH, H H H H H 376

Example 67
M+H 398

[}
o

Example 68
M+H 353

;{ 3

- g1 -

HO

HOW “HoH
" OH
Example 69

M+H 374

10%K 08 () -



109k C&
1096k C&!'
10%k C&
109k C&
109k O

10%K 08! () -
10%K 08 () -
CTDTETHTJTLTNTt T4pcB/
10%K0& ()- /KXn NTSTTTWIZT\ TATsS3pcB/

109K 08 () - 1T4T7T9T; T=TCTdDpcB/ KXn
10%K08' ()- 109%K0O& () -
109k08' ()- 109%K0& () -
109K 08 () -

10%K 08! () -

10%K0& ()- 10%k0O& ()-/KXn
17 September 2004
RG
RZ o Vi /‘\X
R3Q L\ .
A R
R‘O b
HO
I;J:[%IVOH
OH
*(R® = H unless otherwise indicated)
MS or LC/MS
EX. A R* | R R* R® (M+H) *
70 CH, H| H 3 4-Me 392 (M+NH4)
71 CH, H | H H 4-Et 387 (M-H)
72 CH, H | ® H 4-cl
73 CH, H | H 5 4-MeS
74 CH, H | ® H 4-MeO
75 CH, E | u H 4-HO
76 CH, H| H H 4-MeS0,
77 CH, H | ® H 4-CF,0 502 (M-
H+MeC027)

78 CH, H | H H 4-CF,
79 CH, E | H H 4-Ac
80 CH, ! " H 4 -HOCH,
81 CH, {Me | H | H 5} 4-CHF,0
82 CH, | H { H| H { Me 4-Et
83 CH, | H | H | H | Me 4 -CHF,0
84 ce, | B2 g ®H | Me u 378 (M+NH4)
85 | ow, | 5 {5 | B | Me 4-Cl
86 c, | H lu | 8 | Me 4-AC
87 CH, | H { H | B | Me | 4-HOCH,
88 CH, | H | H| H | Me 4-CF,0
89 cH, | s lu | u | Me 4-CHO0 | 408 (M+NH4)
90 CH | H { H | H H 4-Ac
91 ce, | B {5l = H 4 -HOCH,
92 cH, | H | H | = H 4-CHF,0
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10%K 08! () -
10%K 08 () -
10%K 08! () -
10%K 08! () -
10%K 08! () -

AT TgThTKTnTpTsS3pcB/  10%k0O& () - 10%K0O& ()- 10%k0O& ()-/KXn
109%0KkQ& () -pTrTt T{T| T~TToS3pcB/ 10%k0O& ()- 10%XK0O& ()-/KXn
109K0& ()- 10%KC& ()-TTTTTTTO3pcB/ 10%Kk0& () -/ KXn
10%K 08 ()- 10%K0O& ()- 10%XKO& ()-TTTTTTT_/ pcB/ KXn

17 September 2004

R!
R3 _Heteroaryl
A
HO R“o 3
;}:Kl;'r”/ou
OH
Ex $ A R R® R? R* Heteroaryl
93 CH, H H H H 2-Pyridine
54 CH, H H H H 3-Pyridine
95 CH, H H H H 2-Oxazole
96 CH, H H H H 2-Thiazole
a7 CH, H H H H 2-Benzthiazole
98 .CH, H H H H 3-Quinoline
93 CH, Me H H H 2-Oxazole
100 CH, H H H Me 2-Thiazol
101 CH, H H H Me 2-Oxazole
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1096K0% ()- 109%KQO% ()- 109%XQ& ()- TTTTTTTdDpcB/ KXn
1096K0% ()- 109%K0O% ()- 109%K0O% ()- 109%KQ& ()-

10%K Q& () -
109K 0% () - . .
109%€KQ& ()- TTTTTTTt T4pcB/  109%KQO& ()- 109%KQO& ()- 109%KQO& () -
()-
()-

10%0k 08! 10%40KQ& ()- /KXn TTTTTTTsS3pcB/  10%k0& ()- . 10%KQ& () -

1096k O&
17 September 2004

What is claimed:

1. A compound having the structure

5  wherein

3
RS or heteroaryl;

R'» R R?® and R! are the same or different and are
independently selected from hydrogen, CH, OR’, lower
alkyl, or halogen, or two of R+ R* R’ and R! together

10 with the carbons to which they are attached can form an

when ¥ is

annelated five, six or seven membered carbocycle or
heterocycle which may contain 1 to 4 heterocatoms in the
ring which are N, 0, S, SO, and/or S50,;
R’ and R® are the same or different and are
15 independently selected from hydrogen, OH, OR™, -OAryl,
—OCHzAryl, lower alkyl, cycloalkyl, Aryl, arylalkyl, CFs,
arylalkenyl, -OCHF;, -OCF3;, halogen, -CN, -CO;R™, -CO.H,
COR™, CHOHR®, CH(OR™)R®™, -CONRPR®®, ~NHCOR®, -NHSO,R¢,
-NHSO;Aryl, -SR™, -SOR™, -SO,R'9, ~SO,Aryl, -OCH,CO,R™,
20  ~OCH,COzH, -OCHCONR®™R®®, -OCH,CH,NR'™R®®, or a five, six or
seven membered heterocycle which may. contain 1 to 4
heteroatoms in the ring which are N, 0, S, SO, and/or
802, or R® and R® together with the carbons to which they
are attached form an annelated five, six or seven
25 membered carbocycle or heterocycle which may contain 1
to 4 hetercatoms in the ring which are N, O, 5, 50,
and/or 803;
R™ R™, R™, R’, R™, R, R’f, R™, R™ and R™ are
independently lower alkyl;
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109k C&

()-/KXn 10%KQ& ()-TTTTTTTsS3pcB/  10%k0& ()- 10%k0& () -
1090k Q&' () -/ KXn 109Kk0& ()- 10%KO& ()-TTTTTTToS3pcB/  10%k0& () -
1090k Q& () -/ KXn 109K0O& ()-  10%KkC& ()- 10%kO& ()-TTTTTTTO3pCB/
10%kC& () -/ KXn 10%Kk0& () - 10%K0& ()- 10%KQ& ()- 10%KQC& ()-TUUWU
UU_/ pcB/ KXn

17 September 2004
r%, Rr®*, R, RY¥, R%, R%, R%, R®Y and R®™ are the
same or different and are independently selected from
hydregen, alkyl,aryl, arylalkyl, cyclealkyl, or together
with the nitrogen to which they are attached form an
5 annelated five, six or seven membered heterocycle which
may contain 1 to 4 heterocatoms in the ring which are N,
0, §, 80, and/or S50;;
A is O(CHz)m, S, NH(CHz)n, or (CHz)p where n is 0-3
and m is 0-2, and a pharmaceutically acceptable salt
10 thereof, all stereciscmers thereof, and all predrug
esters thereof,
with the following provisos that where A is (CHpand
Y is R®

13 and ]
1) when R' is OH and R® is alkyl, at least one of R},
RY, R’ and R® is not hydrogen;
2} when R® and R® are OH, at least one of R}, R, R
and R is not hydrogen;
20 3) when R? is methyl, R®is OH, and R® is alkyl, at
' least one of R*, R, and R’ is not hydrogen;
4) when R® is chlorine, at least one of R!, R’, R' R

5

5

and R’ is not hydrogen; _
5) when R? is OH, R® is OH and n is 2, R® is not hydrogen or OH; and
6) when R}, RZL R, R? RPand R® are hydrogen, n is not 0;
and with the additional proviso that where A is O{CH;),and Y is R®

j«}

T when R? is Cl and m is 0, at least one of R’ and R® is not Cl.

25 2. The compound as defined in Claim 1 wherein Y
3 RS
&
is R

3. The compound as defined in Claim 1 wherein ¥
is hetercaryl.

30
4. The compound as defined in Claim 1 wherein A
is O(CH,),.
5. The compound as defined in Claim 1 wherein A
i35 is s,
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109K Q& () -
1090k Q&' (1) - UUUUUUUDDpc B/ KXn 109Kk0& ()- 10%kC&
109K 08 () -
109K Q& () -
U=Us S3pcB/

10%UKOL ()- 109%K0& ()- 10%K0& ()-

()- 10%K0& ()-
109%0K08&' ()- 109%K0& ()-U U#WAS U) U, Ut T4pcB/  10%0K08 () -
10%UKOL ()-  109%K0& ()- 109K0& ()- /KXn , U3UAUTUIU;
10%UKOE ()- 109%K0O& () -

17 September 2004

6. The compound as defined in Claim 1 wherein 2

is NH(CH,),.
5 7. The compound as defined in Claim 1 wherein 2
is (cH,),.

8. The compound as defined in Claim 1 having the
structure

&
R (8]

o
HO
N’/OH

10 OH
wherein A is CH, or O or S.

9. The compound as defined in Claim 8 wherein A
is CH,; R' is H, halogen, or alkyl, and R?’, R’ and R® are

15 each hydrogen.

10. The compound as defined in Claim 1 having the

structure
R8
R
A5
4
RO 0
HO

HOY “fon

OH

20

where R' is hydrogen, halogen, or alkyl or R! and R! are
independently H or alkyl;
R® is hydrogen, alkyl, R70, CHF,0, CFi0 or R'®S.
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109K 08! 109%KC& ()-/KXn  10%KC& () - =U@QGUHUKUMJIOUs S3pcB/

()-
1096K0O% ()- 1096K0O% ()- 109%KQO% ()-/KXn  109%KQO& () -
109K Q& () - OUQUSUXUYW UM UoS3pcB/ 1096K0O% ()-  109%KQO& () -/ KXn
109%€K0& ()- 109%KQ& ()- 10%KC& ()-~U UbUdUi Uj UnCBpeB/ - 109K Q& () -/ KXn
10%0K08' ()- 10%K0& ()- 10%K0CE () - |

17 September 2004

11. The compound as defined in Claim 1 having the

structure
Q’Q ) JQW
0 0
o
HO HO ©
HOV oH HOY “YoH
OH , OH ,
Me
o
oL o
0 o)
o
HO : HO °
HOY N Yo HOW “You
5 OH : OH I
Me
s
o]
HO ° '
HOV “YoH
OH ,
RS
2 /
R' / \
R} "--\
A RS
&
Ro b
HO
HOY ™" Yon
OH
*R* = H unless otherwise indicated
A RrR* R? ®» R* R
CH, H B E H H
CcH, 2-HO
CH, 4-MeO
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109K Q& () - mJoUgUs UuU U~U_/ pcB/ KXn

10%K 08 () -

AHLOYEOKO& () -) 4HLO%KO& () -/ KC

109K Q& () -
109K Q& () - ~UUUUUUUUEE) ) 4HLO%KO% ()-) 4HLO%KOL () -)
AHLOYOK O’ () -) 4HLOUOKO8' ()-) 4HLOUKOS' ()-) 4HLOUKO’! () -
109K Q& () - UUUUUUUPPO)) ) 4HLO%KO& ()-) 4HLO%KOE ()-) 4HLOYEKOE ()-)

AHLO%OK 08 ()-) AHLOYOKOE ()-) AHLOUKOE () -/ KC
AHL0%OK Q&' () - UUUUUUUSS3)) ) 4HLO%KOR ()-) 4HL0%x Q& ( §7)September 2004

10%K O () -

CH, 4-tBu
CH, 4-MeS
CH, 4-Ph
CH, 4-~Bno
CH, 4-iPr
CH, 4-Cl
CH, 4-MeS50,
CH, 4-CF,
CH, 4-CF,0
CH, 4-0OCH,C0,H
CH, 4-0CH,CO,Me
CH, 4-0CH,CONEt,

4-OCH,CH,NMe,

R R R AR A R - A - BN RN R R A AR D R - A

oot m o i (e o (e i e [

mmmmmmmmmzmm'mmmmmmmmmmmmmmmm

ool o e e e e (m e e (| (e e [ |mle e e el e e,

CH,

CH, 4-gtyrenyl

CH, 3-Me

CH, 3-MeO

CH, 2-MeO

CH, 2-Et

CH, 2,4-Me,

CH, 3-C1, 4-Me

CH, 3,4-0CH,0

CH, Ccl H

CH, Me H

CH, H Me H

CH, H ¥ H

CH, H Cl H

CH, H {p-MeBn) H

CH, H cl 2-HO,5-C1

CH, H cl Br H

CH, H Br Br H

CH, H (1,1,3,3- H 2,4-C1,
Me,-Bu)

CH, H H MeO H H

CH, H H MeO H 4-Me

CH, H H Pro H

CH, H H Me H
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AHLOYOK O’ () -/ KC  F) 4HLO%KOS' ()-) 4HLO%KOS' ()- UUUUUUUT3)) |

109& ()-) 4HLO%KOZ ()-/KC F) 4HLO%XOL ()-) 4HLOYKOL ()-)

AHLO%OK 08 () - UUUUUUUUUZ Z: ) 910968S& ()-E 910%8S& ()-E 91098S& ()-E f
61096S& () - 10100L0* 109%& () - BUUUVMWV V0S3zZ:) 910%8S& () - E 910%8S& () - E/ KC
v8 910%SS&' ()-E 910%SS&' ()-E 910%SS&' ()-E VWW V#VOBzZ:) 910%SS&' () - E/ KC
v8 91096S& () - E 910%8S& () -E 910%6S& () - E 910YBSE () - B4V V) VAVTVBY /27:)

| KC 17 Septémber 2004
CH, H H cl H H
cH, H H E cl H
CH, H H H Me 4-MeS
cH, H H H Me 4-HO
CH, H H H Me 4-Me
CH, B H H Me 4-MeSO,

Bond B H H H H
(CH,) , H ;i H H H
(CH,}, " H H H H
OCH, H H H H H
OCH,CH, H H H H 4-MeO
NH i H H H 4-Me
NHCH, H H H H H
NHCH, H H H H 4-Me
NHCH, H H H H 2,3-Benzo
NHCH, H H H H 4-MeO
NHCH, o H H H 4-CF,
NHCH, =3 H H H 3-Me
NHCH, H H H H 4- Me,N
NHCH, H H H H 4-MeS
NHCH, ot H H H 2-Me
NHCH, H H H H 2,3-0CH,0
NHCH,CH, :4 H H H H
() T
= = o
\ / Qﬁ Q\\( )/
O 0 N
Ho Ho o P
1'/';[lj%’" ':C:Q:'OH HOY “oH
OH OH
5
R i\
R? =N
ﬂA R
R‘o b
HO
OH
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v8 91098S& ()-E 910%8S& ()-E 910%8S& ()-E 910%8S& ()-E 910%SS& () - E8V;
v8 910%8S& ()-E 910%8S& ()-E 910%8S& ()-E
91098S& () - E 910%8S& () - E 910%8S& () - ENVOVRVTVWVXV] Vt T4zZ:) | 910%8S& ()-E
91098S& ()-E 9109%8S& ()-E 910%8S& ()-E 910%8S& () - E/ KC

v8[ VeVf Vi VkVmVoVsS3zZ: ) /| 910%SS& ()-E 910%8S& ()-E 910%8S& () - E

V=V@/BVDVNvdDzZ:) [/ KC

91098S& () - E/ KC

0v10%R& () -

yv109& ()- f 610%& ()-10(1010

*R° = B unless otherwise indicated

v88 910%SS&' () - EoVr V| V} V-VWMt S2zZ:) [ _:_ 109%R&" ().
9109%8S& ()-E/ KC v8 910%8S& ()-E 910%8S& GY-WWQWQ;) /

A R R? R? R* RS
CH, Me H H H 4 -Me
CH, Me H H H 4-Et
CH, Me H H H 4-C1
CH, Me H H H 4-MesS
CH, Me H H H 4-MeO
CH, Me H H H 4-HO
CH, Me H H H 4-MeS0,
CH, Me H H H 4-CF,0
CH, Me H H H 4-CF,
CH, Me H H H 4-Ac
CH, Me H H H 4-HOCH,
CH, Me H H H 4-CHF,0
CH, H H H Me 4-Et
CH, H H H Me 4-CHF,0
CH, H H H Me H
CH, H H H Me 4-C1
CH, H H H Me 4-AC
CH, H H H Me 4-HOCH,
CH, H H H Me 4-CF,0
CH, H H H H 4-Ac
CH, H H H H 4 -HOCH,
CH, H H H H 4-CHF,0
R? R
R"\Q\AlHemroaryi '
R‘o 5
HO
}:c;[li'/on
OH

A R R? R? R

CH, H H H H 2-Pyridine

CH, H H H H 3-Pyridine

CH, H H H H 2-Oxazole
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109 ()-6 10%& ()-109R& ()- WWAWWW ?}\;) /  ynlO% ()-; ymlO%& ()-
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/J
1K
/Kj

CH, H H H H 2-Thiazele
CH, H H H H 2-Benzthiazole
CH, H H H H B-Quinoline
CH, H Me H H 2-Oxazole
CH, H H H Me 2-Thiazol
CH, H H H Me 2-Oxazole

12. The compound as defined in Claim 1 having the

structure
m o5
0 0
) o
HO HO
HOV KT HOV K
OH OH
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mgéﬁ-ﬁﬁ-; ynnow&'()%;w)(/ww@/wss}\;) [ ymlO%&' ()-: yrﬁ[@@p@?mbﬁKﬁoo‘*
ymlo%&' ()-; ymlO%&' ()-; ynlO%& ()-; WWWWAWANDGYN ;)

RE
2
R g1 /\
A 5,
A R
R4 _
HO N4
I:;[‘I’/OH

OH
*R' = B unless otherwise indicated
A ’ R? r? R* RS
CH, H m H H 4-Meo
CH, H H H H 4- tBu
cH, " H H H 4-Mes
CH, H H u H 4-iby
CH, H H H 73 4-C1
CH, " 54 H H 4-CF,
CH, H H H H 4-CF,0
CH, Me H H H H
CH, H u Me 4-Mes
CH, H | Me 4-Me
CH, cL H H H H

13. A pharmaceutical composition comprlslng a
5 compound as defined in Claim 1 and a pharmaceutically
acceptable carrier therefor.

14. A pharmaceutical combination comprising an
SGLT2 inhibitor compound as defined in Claim 1 and an
10 antidiabetic agent other than an SGLT2 inhibitor, an
anti-obesity agent, and/or a lipid-lowering agent.

15. The pharmaceutical combination as defined in
Claim 14 comprising said SGLT2 inhibitor compound and an
15 antidiabetic agent.

16. The combination as defined in Claim 15 wherein
the antidiabetic agent is 1, 2, 3 or more of a biguanide,
a sulfonyl urea, a glucosidase inhibitor, a PPAR ¥y
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15 18. The combination as defined in Claim 15 wherein
the compound is present in a weight ratio to the

antidiabetic agent within the range from about 0.0l to
about 300:1.

20 19. The combination as defined in Claim 14 wherein
the anti-obesity agent is a beta 3 adrenergic agonist, a
lipase inhibitor, a serotonin (and dopamine) reuptake
inhibitor, a thyroid receptor beta compound, and/or an
anorectic agent.

25

20. The combination as defined in Claim 19 wherein
the anti-obesity agent is orlistat, ATL-962, AJ9677,
L750355, CP331648, sibutraﬁine, topiramate, axokine,

dexamphetamlne, rhentermine, phenylpropanolamlne and/or
30 mazindol.

21. The combination as defined in Claim 14 wherein
the lipid lowering agent is an MTP inhibitor, an HMG CoRh
reductase inhibitor, a squalene synthetase inhibitor,-a

35 fibric acid derivative, an upregulator of LDL receptor
activity, a lipoxygenase inhibitor, or an ACAT inhibitor.
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2 RE

R? C“

, HO R4° g
Ho:q’/ou

OH

*R* = H unless otherwise indicated

A R* R? Rr? R R*
CH, H H H H 4-Me0
CH, H H H H 4- tBu
CH, H H H H 4-MeS
CH, H H H H 4-iPr
CH, H H H H 4-CL
CH, H H H H 4-CF,
CH, H H H H 4-CF,0
CH, Me H H H H
CH, H H Me 4-Meg
CH, H H Me 4-Me

26. A method for treating type II diabetes which
comprises administering to a mammalian species in need of
Lreatment a therapeutically effective amount of a

10 compound as defined in Claim 1 alone or in combination
with one, two or more other antidiabetic agent (g8), and/or
one, two or more hypolipidemic agent(s}).
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